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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

[lenb ocBOCHMS AUCHUILIUHBI «HTEEKTyanbHbIE AIEKTPOIHEPTETUUECKUE CETH
U CHUCTeMBD». (OPMHPOBAHHWE Yy CTYJICHTOB CHCTEMAaTU3UPOBAHHBIX 3HAHUNA U
MPEJCTABICHUI, B 0O0JIACTH AIEKTPOIHEPTETHUUECKUX CETEH M CHUCTEM, MUTAIOIINX
CUCTEMBI 3JIEKTPOCHAOKEHUS.

3anayu:

® U3Yy4YCHUE HAYYHBIX OCHOB MPOECKTUPOBAHUS CETEH DIIEKTPOIHEPTETUUECKUX
CUCTEM, METOJIOB pacueTa U aHaJIn3a X YCTAHOBUBIIUXCS PEKHUMOB;

® PAacCMOTpPEHUE CTYACHTaMH METOJIOB MPOCKTUPOBAHUS U alIrOpUTMa pacuera
10 BBIOOPY DJIEKTPUUYECKUX aINMapaToB JIEKTPOIHEPTETUUECKUX CUCTEM;

® YCBOGHHME 3HaHUM B cdepe DIEKTPOCHAOXKEHUS, OCBOCHHE MPHUHIIMIIOB
PEryJIMPOBAHMS HAIIPSYKEHHS U YaCTOTBHI;

® U3Yy4YEHHUE YCJIOBHUI pabOThl HArPYy3KU U UCTOYHUKOB AJICKTPUUECKOU YHEPTUU
B HOPMAJIbHBIX U aBapUMHBIX YCTAHOBUBIIUXCS PEXKUMAX, YCIOBUN BHIOOpAa OCHOBHOTO
000pyI0BaHUS AIEKTPUUECKUX CUCTEM;

® OBJIAJICHHE METOJaMHU TEXHUYECKUX M SKOHOMHUYECKHUX PaCcueTOB, HA OCHOBE
KOTOPBIX BBIOMPAIOTCSI CXEMBbI, MapaMeTphbl, a TakK€ KOHCTPYKTHUBHBIE M PEKUMHbBIC
pelIeHus 111 UICTOYHUKOB MTUTAHUSI M DJIEKTPOIHEPTrEeTUUECKUX CETEH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

Jucummuiaa «VHTeIeKTyanpHble dJIEKTPOIHEPIEeTUYECKUE CETU U CUCTEMBD»
OTHOCHUTCSI K (OpMUPYEMOM ydacTHUKaMH OOpa30BaTENIbHBIX OTHOLIEHMH 4YacTh
y4eOHOro I1aHa.

Jlis u3yyeHus: yueOHON JUCHUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHHUS U BJIaJICHUS,
bopMupyeMble CAEAYIOUMMH TUCHUTUTMHAMU:

1. OCHOBBI 2JIEKTPUYECKUX U3MEPEHUN U TU(DPOBOI U3MEPUTEIBHON TEXHUKHU.

2. DIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTEPUATIOBEICHNUE.

[lepedyenb y4yeOHBIX AMCLMIUIMH, AJIi KOTOPBIX HEOOXOJUMBI 3HAHMS, YMEHUS U
BlaZieHus1, GOpMHUpYEMBbIE€ TAHHON Y4eOHOU TUCUUIIITUHOM:

1. DnekTpocHabXKeHe MPOMBIIIJIEHHBIX TPEANPUATUN.

2. Penetlinas 3ammTa U aBTOMaTHKa CHCTEM dJICKTPOCHAOKEHHUS.

3. PE3YJIBTATBI OCBOEHMUSA JUCHUIIVINHBI

JucuuninHa HarnpasiieHa Ha GOPMUPOBAHKE CIEAYIOIIMX KOMITETEHIIUNA:
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o [IKO-8 CnocobeH BBIMOMHATH AESATEIBHOCTh W (WMJIM) JEMOHCTPUPOBATH
AJIEMEHThl ~ OCBaMBaeMOM  OOyYalolMMHUCS  JESATEIBHOCTH,  MPEyCMOTPEHHOMN
IpOrpaMMoi yueOHOro npeaMeTa, Kypca, IMCIMIUIUHBI (MO ), TPAKTUKH;

e [IKC-1 Cnocoben mnpuMeHATh UGPOBBIE TEXHOJIOTUU [UJISI  pELICHUS
MPUKJIATHBIX 33724 MPO(HeCCHOHATBHON e TENbHOCTH;

e [IKC-2 Cnocoben ywacTBOBaTb B NPOEKTHPOBAHUW W TEXHUYECKOM
OoOCITy’>)KUBaHUM  CHUCTEM  DJIEKTPOCHAOXKEHHMsI  OOBEKTOB  IpodeccHoHanbHON
JESITETHHOCTH.

B pe3ynbpTaTe 0CBOCHMS TMCHUILUIUHBI (MOYJIs1) 00Oy4JarOIUNCs JOKEH:

3HaTh!

31. OcHOBHBIE NPUHLHUIBI MOCTPOCHUS SJIEKTPUYECKUX CUCTEM, TEXHUYECKHE,
CTPYKTYpPHBIE U SKOHOMUYECKUE OCOOEHHOCTU UX Pa3BUTHUS;

32. OyHKUMOHAIBHOE HA3HAYEHHE TMOJCUCTEM U OOBEKTOB 3HEPrOCHCTEMBI
ITIOCTOSTHHOTO U TIEPEMEHHOTO TOKA;

33. OCHOBHbIE TEXHUKO-3KOHOMHUYECKHE MPOOIEMBI 3JIEKTPUUYECKUX CHCTEM U
MyTH UX PELICHHUS;

34. OCHOBHBIE THUIIBI AJNEKTPOCTAHLUMN, MPUHLMIBI HX PabOThl, OCOOEHHOCTH
ANEKTPOCTAHLUNA PA3TUYHOTO BUIA U IEPCIEKTUBBI UX PAa3BUTHUS B POCCHH;

35. KoHCTpyKIMIO COBPEMEHHBIX BO3AYIIHBIX U KAOEIbHBIX JIMHUHN, KOHCTPYKLIHIO
CUIl, UX OCHOBHBIE KOHCTPYKTHUBHBIE€ O3JIEMEHTBI, OCOOCHHOCTH YCJIOBHH pabOThI,
BHEUIHHE BO3JEHCTBYIOIIME (HAKTOPBl M OCOOEHHOCTM pacyera MpOBOJOB Ha
MEXaHUYECKYIO ITIPOYHOCTH;

36. Meroasl pacyeTa TEXHMKO-3KOHOMHUYECKHMX I1apaMETpPOB  DJIEMEHTOB
JIEKTPUYECKUX CETEN U CUCTEM,;

37. [elicTByronme HOpMaTUBHBIE TOKYMEHTBI U ITPABUIIA.

YMeTs:

V1. OnpenensiTe mapaMeTpbl 3JEMEHTOB U PEXKUMOB PaOOThI IEKTPUUECKHUX
ceTel;

V2. BINOAHATH pacyeThl O BEIOOPY KOHCTPYKTUBHBIX 3JIEMEHTOB JICKTPUUECKUX
ceTel;

V3. IIpuMeHATh TEXHUYECKHUE CPEICTBA PETYIUPOBAHUS PEKUMOB PAOOTHI
BJIEKTPUYECKUX CETEM;

V4. Tlpon3BoauTh pacueThl, aHATU3UPOBATH, pa3padaThIBATh MEPONPHUATUS IO
SKOHOMHH DHJIEKTPOIHEPTHMM M €€ palMOHAIIBHOMY HCIOJIb30BAHHID B CHUCTEMax
AICKTPOCHAOKEHNS,

VY5. Tlpou3BoauTh pacueThl, aHATU3UPOBATh, pa3padaTHIBATH MEPOIPHUSITHUS TIO
SKOHOMHUHU DJJIEKTPOSHEPTUH M €€ palUOHAIBHOMY HCIIONb30BAHUIO B CHUCTEMaxX
AIIEKTPOCHAOKEHUS.

Bnanets:
Bl1. MeTtonamu MPOEKTUPOBAHUS HaJICKHBIX " YKOHOMMYHBIX
AJIEKTPOIHEPTETUUECKUX CUCTEM U UX DJIEMEHTOB;
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B2. Merogamu pacuera HOPMaJbHBIX U aBaPUUHBIX YCTAHOBUBIIMXCS PEKUMOB

QJICKTPUICCKUX CETEH U CHUCTEM.

4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHbI

4.1 O6vem oucyuniunsl U 6UObLL KOHMAKMHOU U CAMOCMOAMENbHOU Padombl

OOmas Tpya10éMKOCTh JUCIUILIMHBI cocTaBisgeT 4 3au. ex. (144 gac.), cemectp
U3YYEeHHS — D, paclpeesieHue 1Mo BujaaM padoT npecrapieHo B Tadm. Ne 1.

Ta6nuna 1. Pactipenenenue Tpy10€eMKOCTH AUCIUTIIMHBI IO BUJAM paboT

Bua pabotel ®opma 00ydyeHus
OyHas
CemecTp uzyuyeHus
5 cem.
Kos-Bo yacoB
OO0mast TpyaOEMKOCTh TUCUHUIIUHBI IO 144
y4eOHOMY IJIaHy
KonrtakTHas paboTa, B TOM 4HCIIE: 66
Jlekuu 16
[IpakTyeckue 3aHATHS 16
JlaGopatopHbie paboThI 34
CamocTosiTenbHas paboTa CTyJIeHTa 78
ITpomexyTOoUHAs aTTECTAIUS, B TOM YHUCIIE:
DK3aMeH 5 cem.
KypcoBas pabota 5 cem.

*Pacnpeoenenue mpyooemkocmu no u0am KOHMAaKmHuou pabomot OJist 3a04HOU hopmbl
obyuenuss (npu HaIUyuu) KOPpeKmupyemcs 6 COOMEEmcmeuu ¢ y4eOHbIM NIAHOM 3A0YHOU

Gopmwvl 00yyenus.

4.2 Cooepoicanue u memamuueckoe RiAAGHUPOBAHUE OUCUUNTUHDL

Tabmuua 2. TemaTnueckui II1aH JUCHUILIMHEI

Bujg xoHTakTHOM
paboTHI, yac.
Haumenoanue pa3nenos u rem Cent. Bcero, E & = | CPC
JTUCUUTIINHBI (MOTYIIs) yac. = 258 5
s &z | 58
= = 8 =
1. CxeMbl 3JIEKTPUYECKHUX CeTeH 5 35 4 4 8 19

obpasoBaHusa «Poccuiicknii rocyaapCTBEHHbIN NpodeccnoHanbHO-Neaarorn4eckmi PIM: b UT 22

i depepanbHOe rocygapcTBEHHOE aBTOHOMHOE 0bOpasoBaTtenbHoe yupexaeHue Boicwero  LUADP:

YHUBEPCUTET»



2. Pacuer mapamMeTpoB peKUMOB 5 38 4 4 10 20
DIIEKTPUUECKUX CETEH

3. [IpoekTupoBaHue pa3BUTHUS 5 35 4 4 8 19
DIIEKTPUUYECKUX CUCTEM
4. MexaHW4eCKUl pacyeT 5 36 4 4 8 20

AIEKTPUYECKUX CETEN

*Pacnpedenenue uacoe no pasderam (memam) OUCYUNIUHBL Ol 3A0YHOU GOopMbl
00YYeHUSL OCYUIeCMBIIAENCIL HAYUHO-Ne0d202ULeCKUM PAOOMHUKOM, 8€0YUUM OUCYUNTUH)Y .

4.3 Cooeporcanue pazoenoe (mem) oucyuniun

Pasznes 1. CxeMblI 2JIEKTPUYECKUX CeTeH

Tema 1. DHeprocucTema u €€ NEMEHTBI

OcHOBHBIE MOKa3aTeau pa3BUTHUA dSHepreTuku. KpaTkuii 0030p pa3BuTUs
ANEKTPOIHEPTETUKH Poccun. DHepreTuyeckas CTpaTerust CTpaHsl.

DHepreTnyeckass M dJeKTpuyeckas cucrteMsl. [lapameTpbl cucremsl. TexHUKO-
HSKOHOMHUYECKHE MPEUMYILECTBA CO3/IaHUS SHEPTOCUCTEM U UX 00BbEANHEHUH.

Onextpuueckue ceru. Knaccudukanust  snekTpudyeckux — ceteil.  Bunwl
ANEKTPOYCTAHOBOK M WX HOMHUHAJbHbIE JaHHble. (OCHOBHBIE 33/1aud pPacyeTOB
AIEKTPUYECKUX CETEH.

Boznymnsie nuauu (BJI). KonctpyktusHbie s5eMeHTsI BJI: ocCHOBHBIE THITBI OTIOD,
IIPOBOJIA U TPO303alIUTHBIE TPOCkl. Pacuieruienne npoogoB. CtaHaapTsl Ha IPOBOJA U
Tpocel. PacrionokeHue INpoBOJOB M TPOCOB Ha omopax. M3omaTopsl v JIuHENHHas
apmarypa.

KabenbHble nuanK. KOHCTpYKTUBHBIE 3JIEMEHTHI KaOENbHbIX JIMHUWA, KOHCTPYKLUN
kabesel, MapKUpOBKa.

CamoHeCylIMii ~ W30JMPOBAHHBIA  NPOBOJA:  KOHCTPYKLHs,  HAa3HAYCHHUE,
TEXHUYECKUE XapaKTEPUCTUKH, OCOOEHHOCTH YCTAaHOBKH, apMarypa.

Kpuorennble nuHUM  3iekTponepenaud. KOHCTpYKTHBHBIE OCOOEHHOCTH
KPUOTEHHBIX JIMHUI 3yieKkTponepenadn. CBEpXIPOBOASIINE JIMHUU 3JIEKTPONEpeaadn
[IEPEMEHHOI0 TOKA.

Tema 2. [TpuHUHUIIBI TOCTPOCHUS CXEM AIEKTPUUECKUX CETEH

[TpuHIIMTIBI TIOCTPOCHMSI CXEM DJIEKTPUYECKUX ceTeil. Bribop HOMHHAIBHOTO
HarnpspkeHusl. TpeboBaHMs K cxemaM dJeKTpudeckux ceted. Hamexnocts cxem. Boioop
KOH(HUTypaIuu SIEKTPUIECKUX CETEH MO KPUTEPHUSIM SKOHOMUYHOCTH U HAJIC)KHOCTH.

Tunel cxeM MUTAIONUX U PACTIPEICTUTENBHBIX JIEKTPUUECKUX CeTel u 00sacTu
UX npuMeHeHusd. [1oBpexaaeMoCTh 2IEMEHTOB IIEKTPUUECKUX ceTel. CTaTUCTHYECKUE
MOKA3aTeNIM HAJEKHOCTU. PacyeTrsl HaIe)KHOCTH MOCIEA0BATENBHOTO U NapAJLIEIBHOTO
COEMHEHNS DJIEMEHTOB.

Tema 3. Bbi0op ceueHust TMHUM dJeKTponepeaad

Bb160op ceyenuil IMHUM 31eKTporiepeaadn Mo METo Iy SKOHOMUYECKUM MIIOTHOCTH
Toka. OrnpeneneHue HOPMATHUBHOM SKOHOMHMYECKOM IUIOTHOCTH TOKA. Meron
SKOHOMHUYECKUX HWHTEPBAJIOB. DKOHOMHUYECKHE HWHTEPBAJIbl CTAHJAPTHBIX CEYEHUI
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npoBoAoB. BrIOOp ceueHMi! MpPOBOIOB C TMOMOIIBIO 3KOHOMHYECKHX HWHTEPBAJIOB
MOIIIHOCTU. BpIOOp ceuenuii MpoBOAOB U KU Kabeneil MECTHBIX CETEN MO TOMYCTUMBIM
NOTEPSAM M OTKIIOHEHUSAM HANpsDKEHUA. JJJIMTENbHO NOIyCTUMBIE HAIPYy3KH Ha IPOBOAA
U Kabenu mo ycloBUSIM UX HarpeBa. IIpoBepka cedeHus Mo yCIOBUAM JOIYCTUMOTO
Harpesa.

Tema 4. CxeMbl 3aMeIIEHNS BO3IYIIHBIX JUHUNA U TPaHC(HOPMATOPOB

CxeMbl 3amenieHMs BO3AYWIHBIX JIMHHWA. OmnpeneneHue MapaMeTpoB CXeM
3amemienus. JluHum ¢ pacuieruieHHbIMH  npoBojgaMu.  CxeMbl  3aMENICHMS
IBYXOOMOTOYHBIX, TPEXOOMOTOYHBIX TpaHCPOPMATOPOB U TpaHCHOPMATOPOB C
pacieryieHHbIMH  00MoTKamMu. OCOOEHHOCTH KOHCTPYKIIMHM aBTOTPaHC(HOPMATOPOB.
Cxembl 3aMelieHus aBToTpaHchopmaTopoB. MaTemaTnueckue MOIEIH.

Omnpenenenre napaMeTpoB CXeM 3aMellleHus TPaHC(HOPMATOPOB PA3TUUHBIX TUIIOB
10 KaTaJO0KHBIM JaHHbIM. [loTeprn MOIIIHOCTH HAa KOPOHY B BO3JIYIIHBIX JIMHUSIX.

Tewma 5. I'paduku Harpyzok. [ToTepu MOLITHOCTH U SHEPTUH

['padukn Harpy3ok y3/I0B 3JIEKTpudyeckux cedeil (OCHOBHBIE TPYIIIbI
noTpedUTENEH NMEKTPOIHEPTUHN U UX TUIOBbIE TpaduKu Harpy3ku PacueTHble Harpys3Kku
Y X XapaKTEpUCTUKU. BbIpakeHne Harpy30K B TOKax U MOIHOCTSIX.

CraTuueckue  XapakTepUCTUKU  Harpy3ok 1o  HampspkeHuto — CrocoObl
anIpOKCUMAlMU CTaTUYECKUX XapaKTEPUCTUK IPU PAcUeTax JICKTPUUECKUX PEXKHMOB
Ha OBM.

[lotepy MOUIHOCTH B JMHUAX HPH COCPEAOTOYEHHBIX Harpy3kax Ilotepu
MOIIHOCTA B TpaHc(opMmaTopax pa3inyHbIX TUNOB. [loTepu sHepruu B JUHUSAX U
TpaHchopmaTopax U UX OIpenaesieHre No rpadukamM Harpy30K U BpeMEHU HauOOJbIINUX
notepb OmpeneneHne HaumOoJiee BBITOJHOTO YHUCIA MapajuleIbHO BKIIOYEHHBIX
TpaHcPopMaTOPOB Ha MOJCTAHIIUH.

BekTopHas auarpamMma TOKOB M HAPsDKEHUM JTMHUM AnekTponepenaun. [lagenue
Y [TIOTEPH HAIPSKEHUS B 3JIEMEHTAX 3JIEKTPUYECKOM CETU. DIIEKTPUUYECKHI pacueT TMHUU
AJIEKTpONepeaaun M0 TOKY M MOIIHOCTH Harpy3Ku. AHaIU3 peXUMOB paOOThI JIMHUU C
MOMOUIbI0 BEKTOPHBIX Juarpamm. llpuOnukeHHbIE METOIBI ONpENENeHUs IOTepPb
HaITPSDKEHUS B JIMHUAX C OAHOW WM HECKOJIBKUMH Harpy3KaMu

Pa3znes 2. Pacuer mapameTpoB pe:KUMOB JIEKTPHUUYECKHUX ceTeil

Tema 6. MeToabl pacueTa peKMMOB 3JIEKTPUUECKUX CETEN

3ajauu pacyeTa napameTpoB PEKUMOB JIMHUM 3JIEKTPOINIEPENAYN U IIEKTPUUECKHUX
cereil. CucreMooOpa3zyrolue, paiiloHHbIE U MECTHBIE AJIEKTPUUECKHE CETH, UX MECTO U
pOJb B DJJIEKTpUYECKUX cHucTemMax. (CXembl 3aMelleHus MECTHBIX M PalOHHBIX
DJIEKTPUYECKUX ceTer. [IpuBeneHne mapaMeTpoB CXEM 3aMEILICHUS K OJHOW CTYIICHU
HarnpsokeHusl. PacueTHble Harpy3Ku NOTpeOUTENeH.

Pacyer pa3soMKHyTOM CeTM 110 MOIIHOCTAM M TOKaM Harpy3ok. Merox
MOCJIeIOBATEIbHBIX MpUONMKeHuH. KpuTepuil OCTaHOBKM HUTEPATHMBHOIO TMpolecca.
DJeMEeHThl TOMOJOTHH pa3oMKHyToW ceTu. IlepBas matpuiia coeauHenuil. Pacuer
peXUMa pPA3OMKHYTOM CeTM B MATPUYHOM (QUpME METOJOM MOCIEI0BATEIbHBIX
npubmkeHnil. YacTHbIE cllydan pacueTa MECTHBIX AJNEKTPUUECKUX CeTell.
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[IpyHIMIBI PacyeTOB YCTAHOBHUBIIMXCS PEXHMOB 3aMKHYTBIX 3JIEKTPUYECKHX
cerei. IIpaBuiIO0 MOMEHTOB B pacueTax KOJBLEBBIX JJIEKTPUYECKHX CETEH.
IlocnenoBaTenpHOCTh pacueTa KOJBbLEBBIX ceTel. MeTo TOUKM oToKopasaena. Merox
YPaBHUTENBHOIO NOTOKAa. OCOOEHHOCTH pacyeTa CETH C JBYXCTOPOHHUM ITUTAHUEM.

OcobeHHOCTH ydeTa TpaHCPOPMATOPHBIX CBA3ECH NPHU BBINOJIHEHWU PACUYETOB
YCTAHOBUBILIUXCS PEKUMOB.

MeTonb!l pernieHusl ypaBHEHUN YCTaHOBUBLIETOCS PEKHUMA JIEKTPUUYECKON CETH.
Hrepanmonnsie MeToabl. CXOAUMOCTh UTEPALMOHHOIO PacyeTa.

[TonsiTue 00 OAHOPOTHOW dIEKTpHUYECKOM ceTu. lcrmonb30oBaHHE CBOWMCTBA
OJHOPOAHOCTH I YHPOILIECHMS JJIEKTPUYECKHX pacyeToB. llonsATe o npuHumMmax
paboTHI pacUeTHBIX MOJIENICH-aHAIN3aTOPOB ANEKTpUUECKuX ceTel. [[pumenenmne metona
npeoOpa3oBaHus K pacuety cetd. Koadduuuents! pactipenenenus. Pacuer pexxnma cetu
METOA0M KO3(PUIIMEHTOB pacnpeaeieHrs. MeTon HaloKEeHUs U €ro NpUMEHEHHUE IS
pacyera pexxuma cetd. Mcnons3oBanne OBM i pacueToB peXKMMOB JIEKTPUUECKHUX
cerell. [IporpamMma pacyeTra yCTaHOBUBIIHXCS PEXUMOB Rastr.

Pasznen 3. IlpoekTpoBaHne pa3BUTHS JJIEKTPHYECCKHUX CHCTEM

Tema 8. [IpoekTHpoBaHKE PA3BUTHS JNEKTPUUECKUX CUCTEM

OCHOBBI ~ TEXHUKO-’KOHOMHYECKHUX  pPaCU€TOB  JJIEKTPUYECKUX  CHUCTEM.
KanurtanoBinokeHus: B 3JEMEHTHl HHEProcucTeM. Pacxoasl MO 3KCIUTyaTallUud
anekTpudeckoil cetu. CTOMMOCTh OTEPh AJIEKTPOIHEPTUU B S3HEprocucreMe. Yepo ot
aBapUUHBIX HApYIIEHWH  3JIEKTPOCHAOKEHWS: CHUCTEMHBIM ymepd u  ymepd
notpeduTteneil. [IpuBenennsie 3arpatbl. OCHOBHBIC TPUHIIUIIBI TEXHUKO-PKOHOMUYECKUX
pacyeToB IPU MPOEKTUPOBAHUU DIIEKTPUUECKUX CUCTEM.

Tema 9. ABapuiiHble peKUMbI PA0OTHI AJTEKTPUUECKUX CHCTEM

OcoOble pexXxrMbI padOThI AJIEKTPUUECKUX CUCTEM. AHAIU3 EPEXOIHBIX PEKUMOB.
OcobOeHHOCTM  pacyeTa HECUMMETPUYHBIX pexkumoB. CrnocoObl H  cpeacTBa
CUMMETPUPOBAHUS PEKUMA DIICKTPUUECKON CUCTEMBI.

Buasl KOpOTKMX 3aMblkKaHMM U uX nocienctBusi. CHUMMETpUYHBIE U
HECUMMETPUYHBIE KOPOTKHE 3aMbIKaHHs. OCOOCHHOCTH COCTABIICHUS CXEMbI 3aMEIICHUS
IUIs pacyeTa CHUMMETPUYHBIX TOKOB KOPOTKOrO 3aMblKaHWs. OCHOBHBIE IOJIOXKEHUS
METO/1a CHMMETPUYHBIX COCTABIISIIOIIMX. [[apamMeTphl 371EMEHTOB AIEKTPUUECKUX CUCTEM
JUTSI TOKOB OOpaTHOM M HYJIEBOI MOCIIE0BATEIIBHOCTEH.

CxeMbl 3aMeNeHus] SJEKTPUUYECKON CHCTeMBbl TPsSIMOM, OOpaTHOM W HYJEBOUN
rocaeaoBaTeabHOCTEN. KOMIUIEKCHBIE CXEMBI 3aMEIICHUS.

[IpononbHas u nonepeyHas HecummeTpusi. PaboTa snexkTpudeckoil cucteMsl npu
oOpeiBe ofHOW Wi ABYX (a3. Cxembl 3aMelIEeHUsT U METOIbl pacuera MpOAOJbHON
HecuMMeTpuu. Cnoxkable BUIbI 00pbIiBOB. [Iporpamma TK3 - 3000 nnst pacuera TOKOB
KOPOTKOTO 3aMbIKaHUSI.

Tema 10. DnekTpuyeckas 4acTh CTAHIIUN Y MOJICTAHIIAN

OcHOBHOE 00OpYyIOBaHUE SJEKTPUUECKUX CHCTEM, KOHCTPYKIHUS M Ha3HAUCHUE
BBIKJIFOUYATENIEH, Pa3bEAUHUTEIICH, OTIICIIUTENICH, KOPOTKO3AMbIKATEICH, U3MEPUTEIILHBIX
TpanchopMaTopoB U peakTopoB. Cxembl coenuHeHHs. CXEMBbI JJIEKTPUUECKOW YacTh
CTaHIMU U MOJICTAaHLIHAM.

obpasoBaHusa «Poccuiicknii rocyaapCTBEHHbIN NpodeccnoHanbHO-Neaarorn4eckmi PIM: b UT 22

depepanbHOe rocygapcTBEHHOE aBTOHOMHOE 0bOpasoBaTtenbHoe yupexaeHue Boicwero  LUADP:
i YHUBEPCUTET»



Bb160p OCHOBHOTO 00OPYZOBaHMS ANEKTPUYECKUX CHUCTEM IO HOMHUHAJIBHBIM
apamMeTpaM M MPOBEPKA IO PEKUMY KOPOTKOIO 3aMBbIKaHUS.

3ammuTa 3IEeMEHTOB JIEKTPUUYECKUX CUCTEM B aBapUMHBIX peXuMax. THIIbI 3a11UT,
BBIOOp CXEM U pacueT YCTaBOK.

Paznen 4. Mexann4yeckuii pacyer 3JIeKTPUYECKHUX CeTei

Tema 11. Mexannueckuii pacuet BJI, sxcruryaraius v 3K0J0TUS

Pacuer Bo3mymnbix JIOII Ha MeXaHMUYECKyl0 MPOYHOCTh. PacuerHble
KJIINMaTUYECKUE YCIIOBUsI. BETpOBBIE U TOJIOJIEIHBIE HATPY3KH. BiausHue TemnepaTypel.

Bubpauus u misicka npoBogoB. KpuBas mpoBucaHUSI MPOBOAA U OIpEEICHHE
CTpEeI mpoBeca.

TspxkeHne B Toukax noaseca. JyimHa mpoBoJa B MpOJETE.

VYpaBHeHnue cocrosHus npoBoja. Kpurtmyeckwe mposersl. Kpurnueckas
TeMmneparypa. Pacder craieamroMUHEBBIX ITPOBOAOB.

Bb160p TUTIOB U301 TOPOB U apMaTyPHI.

Pacuer TskeHus mpoBojia Mpu OOpBIBE B OJHOM U3 MPOJIETOB. 3aBUCHUMOCTH
TSDKEHUSA IIPOBOJA OT TOPU3OHTAIBHOIO IEPEMEIEHHUS OJHOM U3 €ro TOYeK IOoJBeca.
Crnyuaii 00pbIBa IPOBOJIa BO BTOPOM MPOJIETE OT aHKEPHOU OIOPHI.

PaccranoBka omop mo npoduito Tpaccel. [Ipogonsueiii npoduns. PaccranoBka
OTIOp IO MPOQPHIIIO C TOMOUIBIO M1A0I0HA.

['po3o3amura u 3azemienue. O0mue cBeACHUsS O rpo3o3amurte. TUIBI U BUJIBI
MOJIHUEOTBOAOB. 30HA 3alIUThI. Pa3psaHuku. 3ammra nepexoaos.

TwrIbl 1 KOHCTPYKIMS 3a3EMITAIOIINX YCTPOUCTB I AEPEBSIHHBIX, METATUTMYECKUX
1 KeJe300€TOHHBIX OIOop.

Oxonorus u 3uepretuka. Biusuue JISIT CBH Ha okpyxaroiiyro cpeny.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Jlnst W3ydeHWs JUCHUTUIMHBI HWCIIONB3YIOTCS pa3judHble 00pa30BaTeIbHBIC
TEXHOJIOTHH:

1. TpaguimonHsie 0Opa3oBaTEIbLHBIC TEXHOJIOTHH, KOTOPHIE OPUCHTUPYIOTCS Ha
OpraHU3alMI0 00pPa30BaTEIBLHOTO MPOIECCa, MPEIIOJIaraloNly0 IPSIMYI0 TPaHCIISAIINAIO
3HAHWH OT MPEToaBarTelis K CTyACHTY (MMPEUMYIIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WJUTFOCTPATUBHBIX METOJIOB O0yUeHHUs ). YdeOHas ACATEIBHOCTD CTY/ICHTa HOCHT B TAKUX
YCIIOBHSIX, KaK TIPABUIIO, PETIPOTYKTHBHBIM XapaKTep.

2. I mOAAEpKKH CaMOCTOSITENIBHOW DPaOOThI 00YyYaromUXCsl HMCIOJIb30BaHbI
nH()OPMAITMOHHO-KOMMYHHUKAIITMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHUU, B YaCTHOCTH,
oONayHble TEXHOJIOTWH, DOJEKTPOHHAas WH(GOPMAIMOHHO-00pa3oBaTelbHas —cpefa
(BUOC), anexkTpoHHBIE CpeAcTBa OOYYEHUS W DJIEKTPOHHO-OMOIMOTEUHBIE CHCTEMBI.
[Ipu 3TOM pe3yNbTaTUBHOCTh OPTAHU3AIUU CAMOCTOATEIBLHON pabOThl 00yJaronIuXcCs
CYIIIECTBEHHO MOBBIMIAETCS 32 CUET JOCTYITHOCTH MAaTEPUAIIOB, YIOPSAIOUYCHHOCTH padOT
¥ BO3MOKHOCTH TIOJTyYEHHUSI KOHCYJIbTAIIMH MTPETIOJaBATEIS.
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3. Texnonorus 0Oy4eHHUS B COTPYAHUYECTBE MPUMEHSIOTCS MPHU IMPOBEICHUU
CEMHHAPCKUX, MPAKTUUYECKUX W JIA0OPATOPHBIX 3aHITUH, HALIEJICHbl HA COBMECTHYIO
paboTy B KOMaHAax WIM IpyIIax M JAOCTH)KEHHE KaueCTBEHHOTO 00pa3oBaTEIbHOTO
pesynbTrara.

4. Ilpu peamuzauuum 00pa30BaTEIbHOW MPOTpaMMbl C  HMPUMEHEHHEM
JUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI U 3JIEKTPOHHOTO 00YUYECHHUS:

- COCTaB BHJIOB KOHTAakTHOM paboOThl MO AMCHMIUIMHE (MOAYJI0), MpHU
HEOOXOJUMOCTH, MOXKET OBITh OTKOPPEKTHPOBAaH B HANpaBICHUH CHIDKEHUS JOJH
3aHATHI JIEKUIMOHHOTO THIIA U COOTBETCTBYIOLIETO YBEJIMYEHHUS JOJIU KOHCYJIbTAIU
(TpYTIOBBIX WJIM MHAWBHUIYaJbHBIX ) MIIM UHBIX BUI0OB KOHTAKTHOU PaOOTHI;

-  MH(POPMAIMOHHON OCHOBOM TMpOBEACHUS YYEOHBIX 3aHATHNA, a TaKKe
OpraHM3alli CaMOCTOSITEIbHON pabOThl 00YyYarOMIMXCS MO AMCHUIUIMHE (MOJIYIIIO)
ABJISIFOTCSL TPEJCTABICHHBIE B 3JIEKTPOHHOM BUJE METOAUYECKHUE, OL[EHOUHBIE U MHbBIE
MaTepUajbl, pa3MEIEHHbIE B AJIEKTPOHHONM HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpelie
(BUOC) yHuBepcurera, B DJIEKTPOHHBIX OHOJMOTEYHBIX CUCTEMAaX U OTKPBITHIX
HNutepHer-pecypceax;

- B3aUMOJICHCTBHE  OOY4YalOIIMXCS U MNEAArorn4eckux  pabOTHUKOB
ocymectBisiercss ¢ npumenenneM DMOC yHuBepcuTeTa M APYrux MHPOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN (BHIECOKOH(EPEHIICBS3b, 00JIayHble TEXHOJIOTUU U
CEPBUCHI, Jp.);

- COOTHOILIEHHWE KOHTAKTHOM M CaMOCTOSATEIbHOM pabOThl MO JIHUCUUILIMHE
(MOIyJII0) MOET OBITh M3MEHEHO B CTOPOHY YBEJIMYEHHs MOCIEIHEH, B TOM YHUCIE
CaMOCTOATENbHOTO U3YUYEHUS] TEOPETUUECKOTO MaTepHaIa.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1 Ocnoenasn rumepamypa

1. TlomysnoBnu H. K. MonTaxx, Hamanka, 3KCIUTyaTaldss U PEMOHT CHCTEM
ANEKTPOCHAOKEHUS MPOMBIIIEHHBIX IPEeANpusATUii: yueoHoe nocodue / IlonysiHoBuy H.
K. — Cankr-lIlerepoypr : Jlawp, 2019. — 396 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/112060.

2. MenymepoB, P. M. Dnekrpobe3onacHocTh : ydeOHOoe mocobdue / P. M.
MenymepoB. — 4-¢ uzj., crep. — Cankrt-IletepOypr : Jlans, 2020. — 196 ¢. — ISBN
978-5-8114-5323-8. — Texkcr : anmekTpoHHBIM // JlaHb : MEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/139273

3. Topnees-byprauir M. A. OOmas 3JI€KTPOTEXHUKAa W JJIEKTPOCHAOKEHHUE :
yueOHoe mocobue. - MockBa : MOCKOBCKHI TOCYHapCTBEHHBIM CTPOUTEIHHBIN
yauBepcurer, 2017. - 470 c. - Pexxum goctyna: http://www.iprbookshop.ru/65651.

4. JIyokoB, B. . OcHOBBI 3KCIUTyaTallud TEIIOMEXaHUYECKOTO 000pYAOBaHUSA
TOC : yuebnoe mocodbue / B. U. JIy6kos, C. B. HoBuukoB. — CapatoB : Aii [lu Ap
Memua, 2019. — 285 «c¢. — ISBN 978-5-4497-0009-4. — URL:
http://www.iprbookshop.ru/82563.html
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6.2 /lononnumenvnasn a1umepamypa

1. Bacumbea T. H. HaaexHocTs d1eKTpooOOpYyIOBaHUS U CHUCTEM
anekTpocHabxenus / BacunseBa T. H. — Mocksa : I'opsiuas nuaus-Tenexkom, 2017. —
152 ¢. — Pesxxum goctyma: http://e.lanbook.com/book/111033.

2. Muxees, I'. M. DieKTpoCTaHIMH U 3JIEKTPUYECKUE CETHU. J(MarHocThka u

KOHTPOJIb 3JekTpoobopynoBanusi / I. M. MuxeeB. — 2-¢ m3a. — CapartoB :
IIpodob6pazoBanme, 2019. — 297 c. — ISBN 978-5-4488-0089-4. — Tekcr
AIEKTPOHHBIN // DnekTpoHHO-O0nbmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/88012.html

3. KopoTtkeBnu M. A. Dkcrutyatanus 3J€KTPUUECKUX CeTel : yueOHUK. - MUHCK :
Bemmitmas mkosa, 2014. - 351 c. - Pexxum goctyna: http://www.iprbookshop.ru/35574.

4. Aopamouu b. H., XKykosckuit 0. JI., CeiueB FO. A., Ycruno J[. A.
DneKkTpocHabkeHue npeanpusTuil ;. yuyeoHoe nocodue. - Cankt-IlerepOypr : CaHKT-
ITerepOyprckuii  ropuelii  yHuBepcuter, 2015. - 297 c¢. - Pexum pgocrymna:
http://www.iprbookshop.ru/71713.

5. Adonnuer J[. H. OcHOBBI Hay4HBIX HMCCIICIOBAaHUN B 3JIEKTPOIHEPIETUKE :
yueOHoe mocobue. - Boponex : Boponexckuit ['ocynmapcTBeHHBbIN ArpapHbii
Yuusepcurer, 2016. - 205 c. - Pexxum nocryna: http://www.iprbookshop.ru/72725.

6.3 IIpozpammnoe obecneuenue u Humepnem-pecypcut

NuTepHeT-pecypcesr:

1. Hayunas AJIIEKTPOHHAS ounbnuoTexa. Pexum JocTyna:
http://elibrary.ru/defaultx.asp

2. DnektponHas oubimorteka. Pexxum nocryna: http//stratum.pstu.as.ru

3. [lyOnmuunas snexktpoHHast onbaroreka. Pexxum nocryna: http://www.plib.ru/

[Iporpammuoe obecriedeHue:
1. Oducnas cucrema Office Professional Plus.

NudopmarmonHsie CUCTEMBI U TIAT(HOPMBI:

1. Cucrema aucrtaniimoHHoro ooyuenust «Moodley.
2. UndopmanmonHas cucteMa « TalMItaifey.

3. Ilnardopma nss opraHuzanuu ¥ npoBeacHusi BebuHapo «Mirapolis Virtual
Roomy.

/. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBbI

[lepeueHp  MaTepHATBLHO-TEXHUYCCKOTO  OOECTICUCHHUS JUIA  peaTH3alliH
00pa3oBaTeILHOIO MPOIecca MO JUCIHUILIHHE:

1. YueOHas aynuTopust Juisl IPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA.
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2. YueOHast ayquTopus AJi NPOBEICHUS 3aHATHI CEMUHAPCKOTO (MMPAKTUYECKOTO)
TUIA, TPOBEACHHUS TPYMNIOBBIX W HWHIUBUIYAIbHBIX KOHCYJbTAlUM, MPOBEACHUS
TEKYILIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTaIUH.

3. JlabopaTopusi MPOEKTUPOBAHUS YIHEPTOCUCTEM

YyebHast aynutopusi JUisi TPOBEACHHS MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
MHANBUYaJbHBIX KOHCYIbTAIH, TEKYIIET0 KOHTPOJISI U MPOMEXKYTOUHON aTTECTAIUH.

4. TlomerieHus sl CAMOCTOSITEILHOM pabOTHI.
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