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1. IIEJTM OCBOEHUSI IMCLUILIMHBI (MOLY.JIST)

11|

c(hOpMHUPOBATH HABBIKU IPUMEHEHHSI COBPEMEHHBIX METOJIOB aHAIIN3a PEXKUMOB JIEKTPHUECKUX CETEH

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (pazzern) OIT: | 51.B.08

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUITJINHbBI

(MOJY.JIsS)

I1K-4 CniocoGeH npoeKTupoBaTh 00bEKTHI IPOPECCUOHATBLHOM AESTENbHOCTH, YIIPABIATH PE3yJIbTaTaAMU HAY4HO-
UCCIIE0BATENBCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT

I1IK-4.1 BrenpseT pe3yabTaTbl UCCIEIOBAHUM U pa3pabOTOK

TIK-4.2 HpOBO,Z[I/IT aHaJIn3 U TCOPETUICCKUC 06061116HI/I${ HAYYHBIX JaHHBIX B COOTBECTCTBUHU C 3aJa4aMU UCCICAOBAHUs, IPUMCHSCT
METOJBI NPOBEACHUSA I/ICCHGHOB&HI/Iﬁ u pa3pa60T01<

40.011. Ipodeccuonanbublii cranaapt "CIHENUAJIUCT 110 HAYYHO-UCCJIEJOBATEJIBCKUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBep:kaéHHbIi npuka3oM MuHNCTEPCTBA TPYAAa U COUMATBHOMN 3alIUTHI
Poccuiicko @egepanuu ot 4 mapra 2014 r. N 1211 (3aperucrpupoBan MuHucTtepcTBoM octunuu Poccuiickoii @egepanuu 21

Mmapra 20

14 r., perncrpanuonnsrii N 31692)

I1K-4. C. IIpoBe/icHHE HAyYHO-HUCCIIEOBATEIILCKUX M OTBITHO-KOHCTPYKTOPCKHX pabOT MO TeMaTHKE OpraHu3aliy
C/02.6 YnpapieHue pe3ynbTaTaMi HayqHO-UCCIIEA0BATEILCKUX U OIBITHO-KOHCTPYKTOPCKUX PaboOT

TIK-4. C. TIpoBeeHre HAyYHO-HUCCIIEA0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHUX PaboT MO TeMAaTHKE OpraHu3aluu
C/01.6 OcyliecTBICHHE HAYYHOTO PYKOBOJICTBA MPOBEICHUEM HCCIICOBAHHI 10 OTACTBHBIM 3a7a4aM

[IK-4. C. IIpoBenenue HayYHO-NCCIEIOBATEIBCKUX U OTIBITHO-KOHCTPYKTOPCKHX PadOT MO TEMATHKe OpPTraHU3alnul
C/02.6 YnpaBieHue pe3ynbTaTaMH HayIHO-UCCIIEI0BATENILCKUX U OIBITHO-KOHCTPYKTOPCKHX PaboOT

[IK-4. C. IIpoBenenue HayYHO-NCCIEIOBATEIBCKUX U OTIBITHO-KOHCTPYKTOPCKHX Pa0OT MO TEMATHKe OpTaHU3alnul
C/01.6 OcyliecTBICHHE HAYYHOTO PYKOBOJICTBA MPOBEICHUEM HCCIIECOBAHHI 10 OTACIBHBIM 3a7a4aM

B pesyabTate ocBOCHHUS M CHUILIAHBI (MOAYJIsI) 00y4YarOmMiics T0JIKeH

3.1|3unarn:
3.1.1| - OCHOBBI NEKTPUUECKUX CETEH;
3.1.2 | - HOpMBI TEXHOJIOTHYECKOT'O TIPOCKTUPOBAHNS T10/ICTAHIIN;
3.1.3| - ctpykTypy OanaHca akTUBHBIX MOIIHOCTEI];
3.1.4 | - ctpykrypy OanaHca TepPUTOPHATBEHON CETEBON OpraHU3aLIH;
3.1.5 - TpeGoBaHuUs K COCTaBY MPOSKTHOW TOKYMEHTAIIHH;
3.1.6 | - ocobeHHOCTH OpraHU3alUuy IPOEKTHON AESTENbHOCTH.
3.2 | YmeTn:
3.2.1| - npuMeHATh TpeOOBaHMS 3aKOHOAATENHCTBA B 00JIACTH HHKEHEPHO-TEXHHIECKOTO IPOSKTUPOBAHHUS;
3.2.2 | - mcnonp30BaTh YCIOBHBIE rpaddeckue 0003HaUSHNUS TPH 0(OPMIIEHHHU MPOEKTHON JOKYMEHTAIIUH;
3.2.3 | - pa3paboTaTh 3NEKTPHUECKHE CXEMBI;
3.2.4 | - npumenste CATIP B npOoeKTHOM AEATENLHOCTH;
3.2.5 | - BEIOpaTh 37IEMEHTHI CXEM 10 KaTaJloraM U CIIPaBOYHUKAM;
3.2.6 | - paccUnTHIBAaTH COCTABIAIOIINE ITOTEPH DIEKTPOIHEPTHH.
3.3 | Bnagerts:
3.3.1| - HaBBIKaMU ITPUMEHEHHUSI COBPEMEHHBIX METOJIOB aHAITN3a PEKUMOB DJICKTPUUECKUX CETEH;
3.3.2 | - HaBBIKAMH IPUMEHEHHSI COBPEMEHHBIX METOJIOB YIPABIICHUS PEKIMAMH 3JIEKTPUUECKHX CEeTeil;
3.3.3 | - HaBBIKaMK MOJIETMPOBAHHST YCTAHOBHBIIETOCS PEXKUMA dJIEKTPUUIECKUX CETEH;
3.3.4 | - HaBbIKaMu BBIOOPA CXEM paclpeeIuTeIbHBIX YCTPONHCTB MOACTaHINUH;
3.3.5 | - HaBBIKAMU HCTIOJIL30BAHMS TUIIOBBIX IIPOEKTOB IIPU MIPOEKTUPOBAHNUY;
3.3.6 | - HaBpIKamMHK ydeTa TpeOOBaHHI HOPMATHBHON TOKYMEHTAIMH ITPH MIPOBEICHUH PACUETOB PEKHMOB.
4. CTPYKTYPA U COAEP)KAHUME JUCLHUIIJIMHBI (MOAYJIs)
Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp / | Yacos | IIpumeuanue
3aHATUSA Kvpc
Paznen 1. Beenenne. O0mas yactb
11 OcHoBHbIe nonymenns. Kiraccupukanust dIeKTprIeckux ceTeid. THrmsl 2

KOH(QUTYpaIiy 3JIEKTPUIECKHX ceTell n 00acTh ux npumeHenus /Cp/

Paznen 2. Cxembl 3aMenieHHsI IPH pacyeTax YCTAHOBUBIIMXCSH Pe:KMMOB
93C




2.1

OO6urre cBeieHHs 0 cxeMax 3ameleHus. JIMHelHHbIe 1 HeTMHEeHHbIC YpaBHEHHS
ycTaHOBUBLIErocs peskuma. CxeMbl 3aMelIeHHs [IPU pacdyeTax YCTaHOBHUBIIMXCS
pexumos O0C. /Jlex/

2.2

[IpencraBneHne CHHXPOHHBIX FeHEPaToOpoB Ipu pacuerax YP. [IpakTuyeckoe
MpeJcTaBIeHNe CHHXPOHHBIX reHepaTopoB npu pacuerax YP. [IpeacraBnenue
Harpy3ok npu pacuyerax YP. KOHCTpyKTHBHBIE 3JIeMEHTBI BO3IyLIHBIX JIMHUH
anekTponepenad. [Ipencrapnenue TMHMA dJIeKTporiepeaay mpu pacyerax YP.
[pencrasnenue TpanchopmaTopos mpu pacuerax YP. [Ipencrasnenue peakropos
npu pacuetax YP. /Cp/

12

IIpakTnyeckas
MOJATrOTOBKA

2.3

[IpakTrdeckoe npeAcTaBICHIEe CHHXPOHHBIX TeHEPaTOPOB mpu pacuetax YP. /TIp/

[IpakTnueckas
MOATOTOBKA

2.4

PaGora ¢ HopmaTuBHOI nOokymeHTanuei /Cp/

10

2.5

PabGora ¢ nurteparypoii /Cp/

10

Paznen 3. OcoGeHHOCTH pacyeTa yCTAHOBUBIIET0CSI PEKMMA YJIEKTPHYECKHX
ceTei

3.1

Pacuer pesxuma JIMHUM 3JIEKTPOIEPESayy IIPH 3a1laHHOM TOKE Harpy3KH.
ITanenue u noTeps HaNpsHKEHUS B IMHUK.  /JIex/

3.2

Pacuyer cetu U3 ABYX MOCICAOBATENbHBIX JIMHHUI IIPH 38 JaHHBIX MOILHOCTSX
Harpy3Kd ¥ HampspkeHuH B Konue. /IIp/

[IpakTnueckas
MOATOTOBKA

3.3

PacuerHble Harpy3ky NOACTAHIMHN B ceTeBbIX 3a1adax. /Ilp/

IIpakTnyeckas
MOJArOTOBKA

3.4

JlomymieHus npu pacdere pexxuMa pa3oMKHYTBIX paclipeJeuTeIbHbIX ceTel
HanpsbkeHueM 1o 35 kB. Pacnipenenenne noTokoB MOLTHOCTH M HAIPsDKEHUH B
MPOCTHIX 3aMKHYTHIX ceTsX. OOIIHe MOoNI0KEeHUs pacyeTa pexkKUMOB MTPOCTHIX
3aMKHYTHIX cereil. Meron pacierienus cxem. /Cp/

12

3.5

Pemenue nononHuTeNnbHbIX 330a4 /Cp/

Paznen 4. [loTepu 3/1eKTPHYECKOI SHEPTUH U MOLTHOCTH

4.1

OO61re moIoKeHus MPOOIeMBI pacyera MOTePh IEKTPUICCKON SHEPTUH 1
MOIIIHOCTH TIpH ee TpaHcropTte. CTpykTypa 6aaHca TepPUTOPHAIBEHON CeTeBOil
opranuzauuu. /Jlex/

4.2

Krnaccudeckue MeTOIbl pacdyeTa Harpy304HbIX MOTEPh IJIEKTPUUSCKOH YHEPTHH.
Pacuer 1 HOpMUPOBaHKE MOTEPH ATEKTPHUUESCKON IHEPTUH NIPH ee Mepenade mno
anektpudeckuM cetsm /Cp/

12

IIpakTnyeckas
MOJArOTOBKA

Pa3pnen 5. bajanc akTHBHOM MOIHOCTH

5.1

XapaKTepI/ICTI/IKI/I NEPBUYHBIX ,Z[BI/IF&TGHSI\/'I. PerHI/IpOBaHI/Ie YaCTOTEI B
DJICKTPUYCCKHX CUCTEMAX.

/JIex/

5.2

TonsTHE 00 ONTUMANTEHOM paclpeIeNieHNH aKTHBHBIX MoInHocTei. /Cp/

12

[IpakTuueckas
MOJITOTOBKA

Pa3nen 6. Bananc peakTHBHOI MOILIIHOCTH

6.1

OCHOBHBIC IIOJIOXKEHUS CUCTEMBI YIIPaBIEHUs 00beMaMU TOTPEOICHUS U
TeHepaluy PeakTHBHOI MoIHOCTH. /JIex/

6.2

Kpatkas xapakreprcTika HCTOUHHUKOB PEAKTUBHOM MOIIIHOCTH MOTIEPEUYHOTO
BKJIToueHMs. batapen craTudeckux KOHJIEHCATOPOB. Y CTAHOBKM MPOJOIBHON
kommneHcanuu (YIIK). /Cp/

12

[IpakTnyeckas
MOJTrOTOBKA

Pa3zpnen 7. PeryjimpoBanue HanpsizkeHUs B 3J1eKTPOIHEPreTHYECKUX
cHucTemMax

7.1

Berpeunoe perynuposanne HanpspkeHus. Ilepekiroyaronmye ycTpoicTsa s
n3MeHeHus ko3 dpunnenrta TpaHcHOPMAIUU CHIIOBBIX U PETYIHPOBOYHBIX
TpaHchopmaTopos. /JIex/

7.2

PerynupoBanue HanpshkeHUs Ha dnekTpocTanuusx. /IIp/

[IpakTnyeckas
MOJTrOTOBKA

7.3

PerynupoBanue HanpsHKEHUsI Ha MOHIDKAIOMINX MOACTAHIMAX: ABYXOOMOTOYHBIE
TpaHcHOPMATOPEL, TPEXOOMOTOUHBIE TPaHC(HOPMATOPEI, ABTOTPAHCHOPMATOPHI,
perynupoBouHsle TpanchopmaTopsl. /IIp/

[IpakTnyeckas
MOJrOTOBKA

7.4

PerynupoBanue HanpskeHUs U3MEHEHUEM COIIPOTUBIIEHHUS ceTu. PerynupoBanue
HaNpsDKEHHS H3MEHEHHEM OTOKOB peakTUBHOI MomHocTH. /I1p/

[IpakTnyeckas
HOATOTOBKA

7.5

Pabora ¢ murepatypoii /Cp/

12

7.6

Pemenue nonoaHuTeNbHBIX 330a4 /Cp/

12

[IpakTuueckas
MO/ATOTOBKA




Pa3znen 8. Pesxxumbl 3a3eMi1eHMsl HeliTpaJiell B 31eKTPHYECKUX CeTAX

8.1 OO0mue nonoxeHus. XapakTepucTuka cerei ¢ 3pPpeKTUBHO 3a3eMIEHHOI 2 1
HelTpanbio. CeTu ¢ U30JIMpOBaHHON HelTpanbo. /JIex/

8.2 Heiirpans, 3a3emiieHHast yepe3 ayroracsimi peakrop. Hedtpaib, 3a3emiicHHAas 2 13 IIpakTuyeckas
yepe3 pe3ucTop (BHICOKOOMHBIHN MIIM HU3KOOMHBIH). [I1yx03a3eMiieHHas MOJATOTOBKA
HEUTpab

Pasznen 9. DiieMeHTbI NMPOCKTUPOBAHUSA ceTeit 3JIEKTPOIHEPIreTHIECCKUX

cucTeM
9.1 Pacuer snexrpuueckux Harpy3ok 99C Ha nepcnekTuBy. /Jlex/ 2 1
9.2 Br16op HOMUHAIBHOTO HanpsbkeHust. OnpeieneHue ceueHus POBOJIOB U 2 20 IpakTudeckas
Kabenei MOJITOTOBKA

10 5KOHOMHUYECKOH IIIOTHOCTH Toka. OOOCHOBAaHNE METOIUKH OTIPEAEIECHHUS
ceueHHs MPOBOJIOB U Kabelel 1o SKOHOMHUYeCKUM uHTepBanaM. [IpoBepka
ceueHHs MPOBOJIOB U Kabeeil 1o ycaoBusAM JorrycTUMoro Harpesa /Cp/

Paznen 10. KoHTaKkTHBIE Yachl HA aTTECTAIMIO

10.1 Dk3amen /KD/ 2 2,3

10.2 Kypcosas pabora /KA/ 2 1

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTEPHAIIBI TS TIPOBEICHHUS MPOMEKYTOTHON aTTECTAIINH O0YUYArOITUXCS TIPUBEAEHBI B IPUIIOKEHHH K

paboueii mporpaMMe JUCIUIUTAHEL.

DopMbI U BHIBI TEKYIIIET0 KOHTPOJIS MO AUCHUILTHHE (MOIYJIIO), BUBI 3IaHUMH, KPUTEPHU UX OLICHUBAHUS,

pachpenenenne 6aJioB MO BUIaM TEKYIIEr0 KOHTPOJIS pa3pabaThIBAIOTCS PENo[aBaTelieM JUCIUILTHHBI C YIETOM €€ CIeIU(BHKH 1
JOBOJISITCS 110 CBEIEHHS OOYUAIOMIMXCS Ha TIEPBOM YI€OHOM 3aHSATHH.

Tekymwii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIIETCS MPEOAaBaTeIeM TUCIMIUIAHBI (MOIYJIst), KaK TPaBHIIO, C

ucnonb3oBarreM IMOC Witk myTeM POBEPKH MHCEMEHHBIX paboT, MPEAYCMOTPEHHBIX PAOOYMNMH TPOTPAMMaMHM JUCIIUILINH B
paMKax KOHTAKTHOM pabOThI M CAMOCTOATEIBHOMN paboThl 0Oydatomuxcs. st QUKCHpPOBaHUS PE3YIBTATOB TEKYIETO KOHTPOJIS
MOKeT ucnonb3oBaTbes DUOC.

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHast 1MTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znatensc On. agpec
TBO, [OJL
J1.1 10. B. Xpymes, K. W. | DnexTposHepreTnueckne CHCTEMBI " ceru. | Mocksa: https://urait.ru/bcode/537222
3anomoBankoB, A. 0. | DnekTpoMexaHuueckue TepexoaHble Mporecchl: yuedHoe | FOpaiir,
IOmkoB mocodue Ui By30B 2024
J1.2 JIpikun A. B. DJIEKTPOIHEPTETHUECKHE CHCTEMBI M CETH: y4eOHHK st | Mocksa: https://urait.ru/bcode/536924
BY30B IOpaiir,
2024
6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTOPBI, COCTABHTEIH 3arnaBue W3znatensc . agpec
TBO, TOJ
J2.1 Kmumosa I'. H. DJIeKTPOIHEPreTHIECKUE CUCTEMBI " cetu. | Mocksa: https://urait.ru/bcode/534298
OHeprocOepexeHue: yueOHoe nocobue 1Jisi By30B IOpaiir,
2024
6.2 Un¢opManmoHHbIe TEXHOJIOTHH, NCNOJIb3yeMble IPH OCYIEeCTBJICHUH 00Pa30BaTeJIbHOIO Mpolecca N0 JHCHUIINHE
(MonyJ10)

6.2.1 Tlepeyens JTULIEH3HOHHOTO U CBOOOIHO PACNIPOCTPAHAEMOI0 IPOrPaMMHOIO0 obecriedeHust

6.2.1.1 | Microsoft Office

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | DHepreruyeckoe 000pyAOBaHKE U CPeCTBA aBTOMaTH3auuu: http://www.nfenergo.ru/rus.html

6.2.2.2 | Duepretrueckoe 000pymOBaHKE M CpeACTBa apToMaru3anuu: hitps://www.electroshield.ru/

6.2.2.3 | Oxpana Tpyza u anexrpobe3omacuocTs: https://electrotes

6.2.2.4 | Crangaptsl opranmsanuu [TAO «Poccerm»: https://www.rosseti.ru/suppliers/technical-policy/organization-standards

6.2.2.5 | OBC FOPANT https://urait.ru/

6.2.2.6 | DnexrponHas 6ubnnoreka Y4eOHO-METOANYECKOrOo [IEHTPa M0 00pa30BaHHUIO Ha KeJIe3HOAOPOXKHOM TpaHcnopte (Ob

YMII XK/IT) https://umczdt.ru/

6.2.2.7 | 36C BOOK.RU https://book.ru/

6.2.2.8 | Uadopmarmonnas crpaBounas cuctema "Korcynsrant [Tnroc" http://www.consultant.ru

6.2.2.9 | DOC "Moodle" http://moodle.nnsamgups.ru/moodle/



https://urait.ru/bcode/537222
https://urait.ru/bcode/536924
https://urait.ru/bcode/534298
http://www.nfenergo.ru/rus.html
https://www.electroshield.ru/
https://electrotes/
https://www.rosseti.ru/suppliers/technical-policy/organization-standards
https://urait.ru/
https://umczdt.ru/
https://book.ru/
http://www.consultant.ru/
http://moodle.nnsamgups.ru/moodle/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHME JUCITUIIJIMHBI (MOAYJIsI)

7.1

VYueOHas ayauTopust A1l IPOBeCHUs y4eOHbIX 3aHATU, IPeJyCMOTPEHHBIX IPOrPaMMOM MaruCTPaTypbl: JIEKIUH,
INPAaKTUYECKUX 3aHATUH, TEKYILETO KOHTPOJIA U NPOMEKYTOYHOM aTTeCTALK

7.2

O60py)103aHHe: CIieuaJIn3npoBaHHasA MeOelIb: CTOJIBI Y4YCHHUYCCKUC, CTYJIbsl YYCHUYCCKUEC, TOCKAa HACTCHHAs (MCJ'IOBaSI),
CTOJI IIpeTIOoAaBaTeIIsA, CTYJI MPETIOAaBaTCIIA.

7.3

TexHuueckue cpeacTsa 00ydeHus: (IepeHOCHOH SKpaH, EPEeHOCHOH IPOEKTOp, HOYTOYK)

7.4

CreHpl




