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17 anpens 2024 r. 17 anpens 2024 r.




1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
dbopMHpOBAaHUE  CUCTEMATHYECKUX 3HAHUU MO  TMPOEKTUPOBAHUIO M IKCIUTyaTallMH
KOMIUIEKCHBIX cucTeM 3JeKTpocHabxeHus (COC) NpOMBIIUIEHHBIX OOBEKTOB, T'OPOJIOB,
dhopMHEpoOBaHUE MOHUMAHUS COBPEMEHHBIX METOJIOB M HAyYHBIX pa3pabOTOK, CBSI3AHHBIX C
HCCIIeTOBAHUEM U pa3BUTHEM CUCTEM 3IEKTPOCHAOKEHUS, TPUOOpEeTEeHUE
OakalaBpaMu HABBIKOB aHaln3a WX (PYHKIMOHAIBHBIX CBOWCTB M PEXUMOB, BbIOOpaA
WHHOBAIIMOHHBIX TEXHOJIOTMM M KOMIIOHEHTOB B JJIEKTPOIHEPIreTHKE, OIpeesieHue
napaMeTpoB O0OpYyIOBaHUS OOBEKTOB MPOGECCHOHAIBHON AEesTETbHOCTU, CIIOCOOHOCTh
PacCUUTHIBATh PEKUMBI PaOOTHI 00BEKTOB MPOPECCHOHATIBHON IeATEILHOCTH, O0ECTICUeHUE
TpeOyeMbIX PEeXUMOB W 3aJJaHHBIX MapaMETPOB TEXHOJIOTMUYECKOTO MpoIlecca Mo 3aJaHHON
METO/IUKE.

3anauu JUCHHIIIHHEL
* M3ydyeHne HAy4YHBIX OCHOB IIOCTPOCHHUS COBPEMEHHBIX CHCTEM JJIEKTPOCHAOXKEHUS,
TEXHOJIOTMM WX aHajii3a M CHUHTE3a, NMPUHIUIIOB U METOJOB pealu3allid OINTHUMAJIbHBIX
TEXHUYECKUX pelieHui pu GyHKIIMoHUpoBaHuM u pa3putuu COC.
* M3ydyeHue HaAy4YHBIX OCHOB MOCTPOCHUS CHUCTEM JJIEKTPOCHAOKEHMS, TEXHOJIOTUN aHaIn3a
U CHUHTE3a CXEM OJJICKTPOCHAOKEHMS, MPUHIIUIIOB M METOJIOB pa3pabOTKU U pean3aiiuu
ONTHUMAJbHBIX TEXHUUECKMX PEIICHUH IIpU IPOSKTUPOBAHMM M 3KCILIyaTallUd CHCTEM
3IEKTPOCHAOKECHHUSI.
* OcBoeHne MeTOIUK (OPMHPOBAHUS BEIWYWHBI PACUCTHOW HATPY3KM Ha pPa3IMUIHBIX
YPOBHSIX CHUCTEMBI 3JIEKTPOCHAOKEHUS, TEXHUKO- 3KOHOMHYECKUX MOJIEJICH, MCIOIb3YeMBbIX
IIpY BEIOOpE THUIIA M IAPaMETPOB 3JIECKTPOTEXHUUYECKOrO OOOPYyMIOBaHUS, METOJUUYCCKHX
MOAXOJIOB K PEIICHHUIO MPOOJIEMbl KOMIICHCAIUM PEaKTUBHOM MOIIHOCTH B COBPEMEHHBIX
YCITOBUSIX.
* OBnajicHUE METOJAAMHM TEXHUYECKUX M IKOHOMHUYECKHUX DPACYeTOB, Ha OCHOBE KOTOPBIX
BBIOMPAIOTCST KOHKPETHBIE CXEMHBIE, IMapaMeTPUYeCKUe, KOHCTPYKTUBHBIE U PEKUMHbBIC
pele-Hus 71 3JIEKTPUYECKUX CETeH CUCTEM 3JIEKTPOCHAOKEHUS.
» dopmupoBaHue NpOGEeCCHOHATBHBIX M HMCCICIOBATEIBCKUX  KOMIIETCHIIMH IO
MMPOEKTUPOBAHUIO M OSKCIUTyaTallMM CHUCTEM OJIIGKTPOCHAOKEHHS, IO IPUMEHCHHUIO U
Pa3BUTHIO CUCTEMHBIX cBOMCTB COC, 110 MPUMEHEHNIO MHHOBAIIMOHHBIX TEXHOJIOTHI B HUX.

2. MECTO YYEBHOI'O ITPEJIMETA B CTPYKTYPE OBPA3OBATEJBLHON
IMPOT'PAMMBI
JlaHHash TUCHUIIMHA OTHOCUTCS K JUCHMIUIMHAM oOpa30BaTebHOW MPOTpaMMBbl B UACTH,
dbopMupyeMOli y4acTHHKaMU OOpa30BaTeNbHBIX OTHOIIEHUH. JIs ocBoeHMs JaHHOM
JACIUTUTMHBI HEOOXOAMMO 3HATh, YMETh U OBITh TOTOBBIM IPUMEHSITh MaTepuall B oObeMe,
U3JIO’)KEHHOM B pabounx mporpammax cienyromux aucuurind OIT 6akanaBpuarta: Beicias
MaTtematuka; @u3uka; DIEKTPOTEXHUKA U JIEKTPOHUKA.
3HaHUs, YMEHUS U HABBIKH, MMOJIy4YEHHbIC TP OCBOCHUM JAHHOW NUCIUIUIMHBI, HEOOXOIUMBI
JUTSE MIPOXOXKJICHUS IIPOU3BOJCTBEHHOU MPAKTUKHU, HAIMCAHUS BBIITYCKHOM
KBUTM(UKAIIMOHHON pabOTHI.

3. KOMIIETEHIINY OBYYAIOIIEI'OCAA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA YYHEBHOI'O ITPE/IMETA 1 UHAUKATOPbBI UX JTOCTUXEHUSA

3.1 IlpodeccnonanbHbie KOMIIETEHIIMN U HHANKATOPHI UX JOCTUXKCHUS

Kon u HauMmeHoBaHue [ Kom u HamMeHoBaHMEe WHOUKATOpa JIOCTUKEHUS
po¢heCcCUOHATBHOM npodeccuoHaIbHON KOMIIETEHIIMU




KOMIICTCHIIUH

IIK-3 Cnocoben omnpenensats | MI-1.11K-3 Omnpeaensier mapamMeTrpbl 000pyAOBAHUS
napamMeTpbl 00opynoBaHus, | 00BEKTOB MTPODeCcCHOHAIPHOM AESITEIIHPHOCTH, YUUTHIBAS
pacCUUTHIBATh PEKUMBI PAOOTHI | TEXHUUYECKUE  OTpPaHUUEHUS] U TpeOOBaHUS  TIO
00BEKTOB  TPO(DEeCCHOHAIBHOM | 9KOJIOTHUUECKOM 6€30MacHOCTH

JIeSITeIbHOCTH NO-2.ITK-3 PaccunThiBaeT, obecrieuMBaeT U yrmpaBiseT
pexuMamMu 00BEKTOB MTPO(HECCHOHAITPHOM TSI TEIIHbHOCTH

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OO6mass TpymoeMKocTh ydeObHoro mpeamera cocraBisieT 4.00 3adyeTHbIX eauHuIbl, 144.0
aKaJIEeMUYECKNX YaCOB.

1 — Ne n/mm

2 —Tema (pazaen) yueOHOTO peaMeTa, KypcoBas padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTALIUS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE MPAKTUYECKON TOATOTOBKU

4.3 — I13 (ITpakTryeckue 3aHSATHS)

4.4 — ITpakTUUECKHE 3aHITHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie paOOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHMS)

4.9 — K9 (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaIeMMYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4.1142(143[44|45(46|47]48]49

1 BBenenue. 6 |4 2 6 OmuI-ornpoc
OcHOBHEBIE Ha JIEKIUU
CBEIEHHS O
cHCTEMaXx
3IEKTPOCHAOXKEH
ust

2 | Onextpuueckue |6 |4 2 6 Ommi-ompoc
Harpy3Ku. Ha JICKIIUU
XapakTepuCTUK
U rpaduKoB
Harpy3Ku
3IIEMEHTOB
cHCTEM
3JIEKTPOCHAOXKEH
sl

3 | Cucremsl 6 |4 2 6 Gymi-omnpoc
3NEKTPOCHAOKEH Ha JICKIIUN
Usi TOPOIOB

4 Br16op 6 |2 2 6 OmuI-ornpoc




HOMMHAJIbHOTO
HaIPSKEHUS

Ha JIEKIIUHA

Br16op uucna u
MOIITHOCTH
CHJIOBBIX
TpaHchopMaToOpo
B. Komniencamus
PEaKTUBHOMN
MOIITHOCTH B
cUcCTeMax
3JIEKTPOCHAOXKEH
us

6 Omu-ornpoc
Ha JIEKIIUNA

OnekTpocHabxe
HUe
MIPOMBIIITEHHBIX
NPEANPUITUHN.
Br16op cxem
3NEKTPUUYECKUX
ceTen
MIPOMBITITEHHBIX
NPEANPUSITUHN.

6 OmuI-ornpoc
Ha JIEKIIUNA

Bo3znymneie n
KabebpHbBIe
JIMHUH.

Cr1ocoObI ux
MMPOKJIAIKU.
ToxonpoBoEbI.
ONEeKTPONPOBOJIK]
a.

8 OmuI-ornpoc
Ha JIEKINU

KoncrpykTuBHO
€ HCIIOJIHEHUE
MOJCTaHIINIA.
OO061ue

BOIIPOCHI
MMPOEKTUPOBAHUS
MMOACTAHITUM.

8 OJIuII-01IpoC
Ha JIEKIIHH

IToTepu
3JIEKTPOIHEPTUHU.
KauectBo
3EKTPOIHEPTUU
B CHCTEMAaXx
3NeKTPOCHAOXKEH
U1 OOBEKTOB.

8 OmuI-ornpoc
Ha JIEKIIUNA

10

DK3aMeH

0.3 [35.7

Hroro

32.0

16.0 0.0 0.0(00(03]| 357 | 60.0

5. COAEP) KAHUE YYEBHOI'O IIPEJMETA

5.1. Jlekuun

Ne i/

HaumMenoBaHue TeMbl
(paznena)

Copepxanue TeMbl (pa3aena)

BBenenue.
CBEIIEHUA

OCHOBHEIE
cucreMax
3JICKTPOCHAOKEHHS

IIpenmeT, cTpykTypa, OCOOEHHOCTH W 3aJaud Kypca.
OcHoOBHBIE TepMUHBI U omnpeneieHus. CTPYKTypbl U
rapameTphl CHUCTEM
anexkTpocHabxeHus. Knaccudukaims
3JEKTPONPUEMHUKOB U
3JIEKTPOIHEPTHH. Pexumbl
3EKTPONPUEMHUKOB: JUTUTEIbHBIMN,

noTpeduTenei
paboTHI




KPaTKOBPEMECHHBII M IMOBTOPHO- KPATKOBPEMECHHBIN.
[TpoOKUTETBHOCTh  BKIIFOUEHUS,  ITUKIMYHOCTH
paboTel  3neKkTponpueMHMKa.  IlacriopTHas
HOMMHAJbHAs  MOIIMHOCTH  3JIEKTPOIPUEMHUKOB.
KateropuitHocTh 1O HAJIEKHOCTU  TOPOJICKUX,
CEILCKUX W TMPOMBIIUICHHBIX ToTpeduTeneir. Ocobas
rpyIIa nepBou KaTErOpHH. XapakTepucTuka
THIIOBBIX 3NEKTPOIPUEMHUKOB. CtpykTypa
MoTpeOuTesiell: MPOMBIIIJICHHBIE W TPUPABHEHHBIE K
HUM, TPOU3BOJACTBEHHBIE  CEIbCKOXO3SMCTBEHHBIE,
OBITOBBIE, OOIIIECTBEHHO-KOMMYHaIbHBIE. COIMaIbHO-
9KOHOMUYECKHE M 3KOJOTHMYECKUE AaCIIEKTHl CHCTEM
3JIEKTPOCHAOKEHUS.

DJNEeKTpUUYECKUE  HATrPY3KHU.
XapaxkTepucTuku rpapukoB
HArpy3Kd 3JIEMEHTOB CHUCTEM
3JIEKTPOCHAOKEHUSI.

[TonsiTue oSnMeKTpUYECKOM HArpy3ku H  Trpaduka
JIEKTpUYECKOM  Harpy3ku. MHauBunyaiabHble U
rpymnmoBble rpaduku HArpy3ok. TumoBoil rpaduk
JIIEKTPUYECKOMN HArpy3KH. YnopsinoueHHas
auarpaMma 4 ee  nmocrtpoeHue.  OmnucaHue
9JIEKTPUYECKOM HArpy3ku CIIy4ailHbIM IPOLIECCOM.
[Tonsitue MaKcuMyMa Harpy3ku. [lokazarenn
rpauKOB 3JEKTPUUYECKON HATPY3KU: KOIPPUIIUEHT
HCIIOJIb30BAHUA, ko3 urmeHt BKJIFOUEHUS,
KO3(pUIIMEHT 3arpy3k, KodpduiueHt (Gopmel,
K03 PULIHEHT 3aITOJTHEHUS, K03 PULIHEHT
Makcumyma. OmmcaHue Tpoliecca HarpeBa 3JeMEeHTa
MpU TMPOTEKAHWU dJIeKTpuueckoro Toka. [loHsThe
pacuyeTHOM JJIEKTPUYECKOW Harpys3ku. Meronuka
(opMUpOBaHUSI BEIIMUMHBI PACUETHONH HArPY3KU.
BeposTHOCTHO- CTAaTUCTMUECKUM METOJ KaK OCHOBa
MPAKTUYECKUX METOIUK OIPEICNICHUs pPacueTHON
HArpy3Kd 3JIEMEHTOB CHCTEM 3JIEKTPOCHAOKEHMS Ha
pa3nuuHbIX ee ypoBHsAX. OOmiee M pasznuyus B
MPAKTUYECKUX METOJax OIpeAeTIeHUs] PacuyeTHOMN
Harpy3kM O3JIEMEHTOB CHUCTEM 3JIEKTPOCHAOXKEHUS
ropoJIOB " MPOMBIIIIEHHBIX MPEATPUSITHH.
DOMIOUPUYECKUE METOIbl pacdyera JJIEKTPUUYECKHUX
Harpy3ok. MeTroja pacyera 3JIeKTPUUYECKHX HATPy3KH
MPOMBIIIJIEHHOTO MNPEeANnpUsTHs MO0 Ko3hUuireHTy
pacueTHOM aKTUBHOM MoIIHOCTH. dPekTuBHOE
YHUCIIO JJIEKTPONPUEMHHUKOB. CpemHssi MOIIHOCTh 3a
Hanbosee 3arpyxkeHHyio cmeny. [lomHas pacuerHas
MOIIHOCTh CHUJIOBOW Harpy3ku. PacuerHass Harpyska
9JIEKTPUYECKOro ocBelleHusl. Pacuer omgHoda3HBIX
JJIEKTPUYECKNX  Harpy3ok.  Pacuer  Harpysok
CBAPOYHBIX JIEKTPOINPUEMHUKOB.

CucreMsl
9NEKTPOCHAOKEHHUS TOPOIOB

TpeboBanuss K  cuUCTeMaM  3JIEKTPOCHAOKEHHS.
[MpuHIMnBEl WX TOCTpoeHus. VIcXoaHble TaHHbIE,
HEOOXOoaMMbIE  JJISI  MPOEKTUPOBAHUS  CHUCTEM
NeKTpocHaO)keHusl. KoMIlekcHass XapakTepUCTUKA
JJIEKTPUYECKUX CXEM CHCTEM 3JIEKTPOCHAOKEHUS.
Knaccudukamus cxeM mo TUIIaM, XapaKTEPUCTHKA U
00JIacTh PUMEHEHMSI CXeM KaXIoTo THma. BimsHue
KaTerOpuu HaJIeKHOCTH 3IIEKTPOCHAOKEHUS
3IEKTPONPUEMHUKOB Ha BBIOOP cxeMbl. OCOOEHHOCTHU




HUCITOJIHCHHUS CUCTEM BJ'IGI(TpOCHa6)K€HI/I$I Tropoaos.

Be16op
HaMpsHKEHUS

HOMHMWHAJIIBHOI'O

HopMmanbHble TpeOOBaHUSI K KayeCTBY HAIPSKEHUS,
METOJBl U CPEACTBA KOOPAMHUPOBAHUS HAIIPSKECHMUS.
OMmnupuueckue (QopMynbl M HOMOTPAaMMBI IS
BbIOOpA PALIMOHAIBHOTO HAIIPSIKEHUSI.

Be1bop uncia M MOITHOCTH
CHJIOBBIX TPaHCPOPMATOPOB.
KoMmnencanus peakTUBHOU
MOIIHOCTM B  CHCTEMax
3JIEKTPOCHAOKEHUS

XapaKTepuCTUKU IMapaMeTpOB PEXKUMOB M  HX
onTUMU3AIMA (BKJIIOYas KOMIICHCAIIMIO DPEaKTUBHBIX
Harpy3ok). [IpobGiema KommeHcanuu peaKTUBHOMN
MOITHOCTH B cucTeMax 3JIEKTPOCHAOKEHU .
ONEeKTPONPUEMHUKN - MOTPEOUTENN PEAKTUBHOMN
MomHoctu. [loTpeGneHne peakTMBHOW MOIIHOCTH
ACUHXPOHHBIMU JIBUTATEISIMU. THUIBI KOMIICHCAIINU
peakTUBHON MomHocTU. EcTecTBeHHass KOMIIEHCALIMS
PEaKTUBHONM MOIIHOCTU. VICTOUHMKM pPEaKTUBHOMN
MOIIHOCTH: CHHXpOHHbIe nBuratenu 6-10 kB,
KOHJIEHCATOPHBIE YCTAHOBKH, CTATUYECKUE NCTOUYHUKHU
peakTUBHOMU MOITHOCTH. DKOHOMUYECKUE u
TEXHUYECKUE XaPaKTEPUCTUKU PA3IUYHBIX BUIOB
KOMIIEHCHUPYIOIIMX yCTPOUCTB. OCHOBHBIE MOJIOKEHUS
[0 pPa3MEIICHUI0 KOMIIEHCUPYIOIIMX YCTPONCTB B
CUCTEMAX aneKTpocHa0xenus. OnpeneneHue
MOITHOCTH KOMIIEHCUPYIOLIUX YCTPOUCTB A0 U BbILIE 1
kB. bamanc PEaKTUBHBIX MOIITHOCTEMN.
OrnpezneneHne 3KOHOMUYECKH 1es1eco00pa3Hon
PEaKTUBHOM MOIHOCTH, TEHEPUPYEMOM
CUHXPOHHBIMHU JIBUTATEIISIMH. PerynupoBanue
MOIIHOCTA KOMIIEHCUPYIOIIUX yCTPOMCTB, Oa3oBas U
peryiupyemasi CTYIIEHU KOHIEHCATOPHBIX OaTapei.
Bnusinue MOITHOCTH yCTaHABIIMBAEMBIX
KOMIICHCUPYIOIINX YCTPONCTB Ha BBIOOP MOIIHOCTH
LEXOBBIX  TpaHCHOPMATOPHBIX  MOJCTAHLIMA U
IapamMeTpoB 3JIeKTpooOopyaoBanus. Beibop umcia
LIEXOBBIX TPAHCPOPMATOPOB C YUYETOM KOMIIEHCALIMU
PEaKTUBHOW MOIMHOCTH.  VICIONIHEHHME  CHIIOBBIX
TpaHchOPMATOPOB. MapkupoBka. OcHOBHBIC
napamerpsl.  JlomycTUMBbIE  CHUCTEeMAaTHYeCKHE U
aBapuiiHble TEpPerpy3Ku TpaHCPOPMATOPOB. YUeT
KaTeropuu HaJIe)KHOCTU 3JIEKTPOCHAOKEHUS
JIEKTPONIPUEMHUKOB U BEIMYMH  JOMYCKAEMBIX
CHUCTEMAaTHYECKHX U MOCTIeaBAPUITHBIX MEPErPy30K MPH
BBIOOpE  KOJIMYECTBA M  MOIINHOCTU  CHJIOBBIX
TpaHchOpMaTOPOB. TexHuko- 9KOHOMMYECKOE
000CHOBaHME M METOAMKA BbIOOpAa U MPOBEPKHU
cmtoBbIX TpaHcpopmaTopos ['TITT (TII'B).

DeKTpOoCcHAOKEHNE
MIPOMBIIIEHHBIX
npeanpusatuii. Beibop cxem
JJIEKTPUYECKUX ceren
MPOMBIIIJIEHHBIX
MPEAITPUATHHA.

OOmee u pasznuuusi B CXeMax TOPOJACKUX U
MIPOMBIIIJIEHHBIX NIEKTPUYECKUX CeTel.
Tpanchopmatopusie nmoacranumu (TIT) 6-10/0,4 kB,
TOKOIPOBO/BI, KabenbHble ceTU. CXeMbl BHYTPEHHETO
aneKTpocHaO)keHusi. OCOOCHHOCTH MCIIOJIHEHUSI CXeM
9JIEKTPO- CHAOXKEHUS NpPU HAIMYUU MNOTpeduTeneit
ocobOoii rpymmbl I kareropum 1O HaAEKHOCTH.
BHemHee 31eKTpocHAOKEHUE: WMCTOYHUKU TUTAHUA,
JMHUM CBSI3M M IMYHKTBl IIpUEMaA 3JIEKTPOIHEPIHH.




VcTOouHUKN NUTAHUS B CUCTeMax 3J'IeKTpOCHa6)KeHI/I$I.

Cnioco6ml MOJIKJIIOYEHU S MpEANPUATHS K
anexkTponuTaromeid  cucreme. CXxeMbl  BHEIIHETO
3JIEKTPOCHAOXKEHUS, UX THUIBI M XapaKTEPUCTHKA.

I'myGokue BBOABI BBICIIMX HANPSDKEHUN B TOpoAax U
Ha MPOMBIIIJIEHHBIX NpeAnpusITUsIX. OCHOBHbBIE CXEMBI
[JIyOOKUX BBOJOB.

Bozmymubie u  kabenbHbBIE
JIMHUN. CnocoOsnI UX
NpPOKJIaAKH. TOKOIPOBOIBL.
DIIeKTPOIPOBOIKA.

Bo3aymineie u kabenbHble JUHUU. KOHCTPpYKTHBHOE
WCIIOJTHEHNWE BO3MYIIHBIX M  KAOEIbHBIX JIMHUM.
Cnioco6mI ux npokyiagku. TOKOmpoBOIbI.
DIIeKTPOINPOBOIKA.

BeiObop u mnpoBepka ceueHMN KaOEIbHBIX JIMHUM,
TOKONpoBOAOB. IlepeBon nedcTByrOIUX KabOeIbHBIX
CETE HA MOBBILICHHOE HAPS)KEHHUE.

KonctpykTuBHoe
HMCIIOJTHEHUE MOACTAHIINN.
OOmue BOIIPOCHI
MIPOEKTUPOBAHUS
IOJCTAHLINH.

I'enepanbublii mian npeanpustus. Kaprorpamma
Harpy3ok. LIeHTp »5JeKTpuYecKux Harpy3ok. 30Ha
paccessHUsl ~ JJIEKTPUYECKUX  HArpy30K:  3JUIMIIC
paccessHusl. TeH30pHBIM MeTOH pacyera LEHTpa
JIEKTPUYECKUX HArpy30K M 30HBl  PaCCEsHUS.
BeposTHOCTHO- CTATUCTUYECKUIT METOJ ONpeaeIeHus
30HBI paccessHusd. Harpy3ounas cnocoOHOCTb U BBIOOD
IapaMeTpoOB OCHOBHOT'O JIEKTPOOOOPYAOBAHUS: TUIIBI
CXEM pacHpeAe/IUTENbHBIX 2JIEKTPOCETEH A0 U BBILIE
1000 B, pexumbl pabOThI, TEXHHUKO- IKOHOMUYECKHE
XapaKTEPUCTUKHU " obnactu MIPUMEHEHHS.
Hcnonnenue IIYHKTOB npuema
9JIeKTpO3Hepruu. [ naBHbIe INOHU3UTEJIbHbBIE
noactanuuu (I'TITT) u moacranumu riyobokoro BBoaa
(II'B), pacnpenenutensHble  noactanuuu  (PIT).
TpeboBaHUSI K KOHCTPYKTUBHOMY  BBIIIOJTHEHUIO.
DKOHOMMYECKHE M TEXHUUYECKHE KPUTEpUU BbIOOpA
apamMeTpoB  OCHOBHOTO  3JIEKTPOOOOPYIOBAHUS
MEKTPUUECKUX  CeTe  CpeAHero W HU3LIETO
HAIPSDKEHUN.

I[Torepu  37€KTpO3HEPTUU.
KauecTBo 351eKTpOsHEPTUU B
CHUCTEMAX
AIIEKTPOCHAOKEHUS
OO0BEKTOB.

Pexxumbl  HEHTpanu 3JIEKTPOYCTAHOBOK B CETSX
CpEIHEro W HU3LIEro HampsbkeHui. BnusiHue pexuma
HEWUTpanu Ha XapaKTEPUCTUKU KayecTBa
anexkTpuueckol cxeMsl. [lotepu anekTposneprum u nx
aHann3. HeraTtuBHblE TEHIEHLMM, BIUSIOIIME HA
ypoBeHb nOoTepb B ceTsAX. OCHOBHBIE MOHSTUS U
omnpeneneHus.  CTpyKTypHBIM ~ aHamu3  IOTEPH
3JIEKTPOIHEPIUH B pacnpenenuTeNbHbIX CETSX.
Metonabl pacuera IIOTEPH AIEKTPOIHEPTUM.
HopmupoBanue IOTEPh
anekTposHepruu. TpeOoBaHuss K KauecTBY HaIlpsiKe

Hus. HopmanbHbie TpeOoBaHUs K Ka4yeCTBY
HAIPSDKEHUsI, METOABl U CPEACTBA KOOPAWHUPOBAHUS
HAIPSDKCHUS. Pacuer  nokasatenei  KadecTBa
anexktpuueckor sHepruu 1o ['OCT 32144-2013.
AHanmu3  mapamMeTpoB  pPEeXKUMOB M TEXHUKO-
9KOHOMHMYECKUX XApPAKTEPUCTUK PA3IUYHBIX CXEM.
PerynupoBanue u usMmeHeHue HAIPSKCHUS.
OrpaHuueHre TOKOB KOPOTKOTO 3aMbIKaHUs. AHAINU3




mapaMeTpoB PpPEXKHUMOB M TCXHHUKO- 3KOHOMHYCCKHUX
XapPaKTCPUCTHUK PA3JIMYHBIX CXCM.

5.2. IlpakTHyeckue 3aHATHS

HaumenoBaHue TeMbl

COI[ep)KaHI/IG TCEMBbI

Pacuer snekTpuUYecKUX HATrpy30K
npu Hanpsbkenuu go 1000 B.

Pacuer omHO(Da3HBIX 3MEKTpUUYECKUX HArpy3ok. Pacuer
HAarpy30K KOHTAKTHOW 3nekTpocBapku. I[locTtpoenue
yIOpSIIOYeHHBIX  auarpamm. Pacuer  TpexdasHbix
3JIEKTPUYECKUX HATPY30K

Pacuer snekTpuyecKux Harpy3ok
npu HanpsbkeHuu cebie 1000 B.

OnpeneneHne 3JeKTPUUSCKUX HArPy30K Ha Pa3IMYHBIX
crynensx COC. OmnpeneneHue NOTEPh MOIIHOCTH B
3JIEMEHTAaX JIEKTPUUECKON CeTH

Komnencanus peaKTHBHOﬁ

MOIIHOCTHN

Bb160p HM3KOBOJIBTHBIX KOMIIEHCUPYIOIIMX YCTPOMCTB.
Onpenenenue 9KOHOMHYECKH uenecooOpa3Hoi
PEAaKTUBHON MOIIHOCTH, T€HEPUPYEMOU CHHXPOHHBIMHU
nuratensiMi. bamaHc peakTuBHOUW MoOIIHOCTH. BbiOop
BBICOKOBOJIBTHBIX KOMIIEHCUPYIOIIUX YCTPOMCTB.

Bei6op cxem COC u pacuer ux
apaMeTpoB

Omnpenenenue napaMeTpoB CXeM BHEITHETO
3eKTpocHaOkeHusi. OrnpeneneHre MapaMeTpoB CXEM
BHYTPEHHETO 3JIEKTPOCHAOKEHUS

6. CAMOCTOSATEJIBHASI PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (paszzaena) TpynoemMkocTh
/11 (paznena) B
aKaJIEMUUECKHIX
yacax

1 Beenenue. OcCHOBHBIE | MOATOTOBKA K OJIUI- ONpPOCYy Ha JIeKUUH; | 6
CBEJICHUSI O CHCTEMax | BHIMIOJIHEHUE WHIWBUIYATbHBIX JOMAITHUX
ANEKTPOCHAOKEHUS 3aJJaHMil W TIOJOTOBKA K IPAKTUUYECKOMY

3aHSITHIO.

2 DJeKTPUYECKUE MOJrOTOBKA K OJUI- ONpocy Ha JIeKUuu; | 6
Harpy3KU. BBITIOJTHEHUE WHIWBUAYAIBHBIX JOMAIIHUX
XapakTepucTUKu 3aJJaHMi W TIOJITOTOBKA K MPAKTUUYECKOMY
rpa@uKkoB  HArpy3KHu | 3aHSITHIO.
3JIEMEHTOB CUCTEM
3JIEKTPOCHAOKEHUSI.

3 Cucrembl MOArOTOBKAa K OJIMIl- ONpoCy Ha JIEKIUH; | 6
NEKTPOCHAOKEHUS BBIITOJIHEHUE HWHIMBUAYAJIBHBIX JTOMAIIHUX
rOpoJI0B 3aJJaHUi W TIOJITOTOBKA K IPAKTHUYECKOMY

3aHSTHIO.

4 Br100p HOMUHAJIBHOTO | MIOATOTOBKA K OJMI- OMpPOCYy Ha JIEKLIHH; | 6
HampsHKeHUs BBITIOJIHEHUE HWHIMBUAYAJIBHBIX JOMAIIHUX

3aJJaHMi W TIOJITOTOBKA K IPAKTHUYECKOMY
3aHSITHIO.

5 Be16op qyucia U | IOArOTOBKA K OJIMI- OMpOCy Ha JieKuuu; | 6
MOIIIHOCTU  CHUJIOBBIX | BBIMIOJIHEHUE WHIUBUAYAIBHBIX JOMAIIHUX
TpaHCHOPMATOPOB. 3aJJaHMil W TIOJITOTOBKA K IPAKTHUYECKOMY
Kowmmnencanus 3aHATHIO.
pEaKTUBHOU
MOIIHOCTU B CHUCTEMax




3JIEKTPOCHAOKEHNU S

DnekTpocHab)xeHue MOJIFOTOBKA K OJIMI- ONMPOCY Ha JIEKLHUU;
MIPOMBIIIJIEHHBIX BBIIIOJIHEHUE WHIMBUAYAJIBHBIX JOMAIIHHUX
npennpustTuii. BpiOop |3agaHuii M MOArOTOBKA K MPAKTHUYECKOMY
CXEM  JJIEKTPUYECKUX | 3aHSTUIO.

CeTEN IPOMBILIIEHHBIX

MIPEANPUATHH.

Bo3nymneie U | IOArOTOBKA K OJIMI- ONpPOCY Ha JIEKLUU;
KaOeNbHbIe JIMHUM. | BBIIIOJIHEHUE WHIAMBUAYAJIBHBIX JOMAIIHUX
Cnoco6ml VX | 3alaHUM U TOATOTOBKA K IPAKTUYECKOMY
MPOKJIAJKH. 3aHSTHIO.

ToxonpoBoapl.

DIEKTPOIPOBOIKA.

KoHncrpykTusHOE IOATOTOBKAa K OJMI- ONIPOCY Ha JIEKLUU;
HCITOJIHEHUE BBIIIOJIHEHUE HWHIMBUAYAJIBHBIX JOMAIIHUX
noAactaHiui.  OOmuMe | 3aJaHUi M MOJATNOTOBKA K IPAKTHUYECKOMY
BOIIPOCHI 3aHSTUIO.

IIPOEKTUPOBAHUS

TIOICTAHIINIHA.

ITorepu MIOJrOTOBKA K OJIMI- ONPOCY Ha JIEKLUU;
JIEKTPOIHEPIUH. BBIIIOJIHEHUE WHIMBUAYAJIBHBIX JAOMAIIHUX
KauectBo 3aJaHUM U IOArOTOBKA K IPAKTUYECKOMY
3JEKTPOIHEPTUU B | 3aHATHUIO.

CUCTEMAX

3IEKTPOCHAOKEHUS

00BEKTOB.

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MU

[lpu peanuzanyy AaHHOM AMCUUIUIMHBI HCIOJIB3YIOTCA TPAJAULMOHHBIE M COBPEMEHHBIE
oOpasoBaTenbHbIe TeXHOJOTMU. M3 COBpeMEHHBIX O00pa30BaTEIbHBIX TEXHOJIOTUI
MPUMEHSIOTCS MH(POPMAIMOHHBIE U KOMIIBIOTEPHBIE TEXHOJOTMU C TMPUBJICYCHUEM K
MPENOJIaBAHUIO  MYJIbTUMEIUUHONW  TEXHUKHM, TEXHOJIOTMM  aKTUBHOTO  OOydYeHus,
npobineMHOro ooydyenus. [IpUMEHSIOTCS CIEAyIONIe aKTHUBHBIE U MHTEPAKTUBHBIE (POPMBI
MPOBEICHHS 3aHATUI: JIEKIUU ¢ Pa300POM KOHKPETHBIX CUTYyallHid, TpoOIeMHbIe CUTYalUH,
KOMIIBIOTEPHBIE CUMYJISIINH, JIETIOBBIE UTPBHI.

CaMocrosTenbHass pabdoTa CTYIEHTOB MOAPA3yMEBAeT pabdoOTy IMOJ PYKOBOJICTBOM
MpenoiaBaTess: KOHCYJIbTAllMM U MOMOIIb IPH BBIMOJHEHUH WHIUBUIYAIBHOTO 3aJaHus,
KOHCYJIbTALlMM TIO PA3bSCHEHWIO MaTepuaja, BBIHECEHHOTO Ha CaMOCTOSITEIbHYIO
npopaboTKy, MHAUBUIYAIbHYIO pabOTy CTYAEHTa, B TOM 4YMCIE€ B KOMIIBIOTEPHOM Kjacce
daxynpTeTa UM B OMOIMOTEKE.

8. OLIEHOYHBIE CPEJICTBA JJ11 IPOMEXYTOYHOM ATTECTALIMU
Onucanue mokasaTeiel U KpUTEPUEB OLIEHUBAHUSI KOMIIETCHIIMM HA Pa3IMYHBbIX 3Tanax MUx
dbopMHUpOBaHUS, OMMCAHUS IITKAJ OLIEHUBAHMS, TUIIOBbIE KOHTPOJIbHBIC 3a/laHUsI VI WHBIE
MaTepualibl, HEOOXOAUMBbIE 11 OLEHKU 3HAHUN, YMEHMH, HAaBBIKOB, XapaKTEepPU3YIOIINX
sTanbl (HOpMUPOBAHUS KOMIIETEHIIMH, a TaKXe METOJUYECKUE MaTepHasbl, ONPEIeISIonIine
MPOLIEyphl OIEHUBAHUS 3HAHWH, YMEHU W HABBIKOB OTpPaXXCHBI B (DOHJE OICHOYHBIX
CPEACTB MO IUCUUIUINHE.

Cucrema OLIEHOUHBIX CPEACTB U TEXHOJIOTUH JJIs1 TPOBEACHUS MPOMEXKYTOUYHOU aTTECTALlUU
BKJIFOYA€T KOHTPOJIbHBIE BOIIPOCHI K IK3AMEHY.



KoHTposbHBIE BOITPOCHI K 9K3aMEHY

1 CTpyKTypBl U MTApAMETPhI CUCTEM IEKTPOCHAOKEHMUSI.

2. [ToTpebuTens u mpueMHUK MeKTposnepruu. [1pumepsr.

3. XapaxkTepucTUKa CUCTEM IIEKTPOCHAOKEHUS TPOMBIIIIICHHBIX TPEATPUATHIA.

4 XapaKTepucTHUKa CUCTEM 3IIEKTPOCHAOKEHHUS TOPOJIOB.

5 Knaccudukamus mnoTpeOuTenelt CHUCTeM JJIEKTPOCHAOXKEHHS 1O  HaJAeKHOCTH.

ITpumepsr.

6. Knaccuduxaiys mpueMHUKOB 3JIEKTPOIHEPTUH 10 pekuMaM padoTsel. ITpumMepsl.
7. Knaccuduxaiys 351eKTponprueMHUKOB MO0 HAMMPSHKEHUIO U MOIITHOCTHU. [Ipumephl.
8. Knaccudukarus mpueMHUKOB 3JIEKTPOIHEPTHH 10 POJIY TOKA M YaCTOTE.

9. CusoBbie OOIIETPOMBIILIEHHBIE YCTAHOBKY U TPOU3BOICTBEHHBIE MEXAHU3MBI.

10. DnekTpuueckue neyu u 31EKTPOTEPMUUYECKUE YCTAHOBKH.

11. DnexTpocBapoOUHbIE YCTAHOBKH.

12. OcBeTuTeIbHBIE YCTAHOBKU.

13. BelnpsMuTeIbHbIE YCTAHOBKHU.

14. Twunsl rpaduKOB MEKTPUIECKUX HATPY30K.

15. Tloxazartenu rpauKOB NEKTPUUECKUX HATPY3OK.

16. XapakTepuCTUKHU IpaPUKOB 3JIEKTPUUECKUX HATPY3O0K.

17. I'paduxku Harpy3ok ropoackux mnotrpedbuteneir (I'DH) u  ypoBHuU
3EKTPONOTPEOICHHUS.

18. PacuerHble 37EeKTpUUYECKHUE HATPY3KH MOTPEOUTENICH, SIIEMEHTOB U KOMMYTAIIMOHHBIX
y3JI0B.

19. Krnaccudukaius u 061acTh MPUMEHEHUE METOIOB pacyeTa JIEKTPUUECKUX HATPY3O0K.
20. DMIUpUYECKHE METO/Ibl pacyeTa JMEKTPUUECKUX HArPy30K.

21. Meroa ynops10YeHHbIX JUATPAMM.

22. CraTUCTHUYECKHE METOAbI pacyeTa JEKTPUIECKUX HATPY30K.

23. Metoa ko3(duimeHTa pacueTHON HArPy3KH.

24. Pacuet TpexdaszHbIX IEKTPUUECKUX HATPY30K 10 IEPBOMY ITAITy.

25. Pacuet Tpexda3HbIX IMEKTPUIECKIX HATPY30K IO BTOPOMY ITAITy.

26. Meron pacueta ogHO(A3HON HATPY3KH.

27. Metoa pacuera CBApOYHOUM HATPY3KH.

28. TIuxkoBas MOIIHOCTH U €€ OIpPE/ICIICHUE.

29. HcxoaHble TaHHBIE IS MPOSKTUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS.

30. Tunbl cxeM pacnpeaenuTeIbHbIX 31eKTpoceTei 10 1 Boimie 1000 B.

31. TIpuHUUIIBI TOCTPOEHUS CXEM 3JIeKTpocHaO)eHus. TpeOoBaHus K HUM.

32. TlocneaBapuiHBIN PEKUM.

33. HcTouHMKUM NUTAHUS.

34. TlyHKTBI IpueMa 3JeKTPOIHEPTUH.

35. BnusiHMEe KaTeropum HaAEKHOCTH 3JIEKTPOCHAOKEHHUSI  3JIEKTPONPUEMHHMKOB U
JIOITYyCTUMBIX CUCTEMATUYECKUX IEPErPy30K 0OOPYAOBAHUS HA BEIOOP CXEMBI.

36. CnocoObl MOJKIIOYEHUS TPEATPUIATHI K SJHEPTOCUCTEME.

37. XapaKTepHbIe CXeMbl IIEKTPOCHAOKEHUS TPEANPUATHI MTpu muTaHuu ux ot 93C.
38. Ilurtanue npennpusatuit oT 9C npu HaIUUUU cOOCTBEHHBIX TOLI.

39. Cxembl BHEUIHETO 3JIEKTPOCHAOKEHUSI.

40. T'myOGokue BOAIBI.

41. JIByXCTymeHYAThIE CXEMBI JICKTPOCHAOKEHUS.

42. PanuanbHble CXeMbl BHYTPEHHETO 3JIEKTPOCHAOKEHMUS.

43. MaructpaibHbl€ CXeMbl BHYyTPEHHETO 3JIEKTPOCHAOKEHUSI.

44. CwmelaHHbBIE CXeMbl BHYTPEHHETO 3JIEKTPOCHAOKEHHUSI.

45. CxeMbl 3JIEKTPOCHAOXEHUSI TPU HAJIUYUU IJIEKTPONPUEMHUKOB ocobOoil rpymmbl |
KaTEeropuHu.

46. Kaptorpamma Harpysox.

47. YcnoBHBIN LHEHTP NEKTPUUECKUX HATPY30K U ONPEAEIIEHUE €0 KOOPAUHAT.

48. OrmpeneneHne 30Hbl PACCESIHUS LIEHTPOB JIEKTPUUYECKUX HATPY3O0K.

49. OmpeneneHue MecTa pacHojokeHUss TpaHCHOPMATOPHOM, MpeodOpa3oBaTEILHON



noacranumu, PIT.

50. TexHMKO-?KOHOMHYECKUE XaPAKTEPUCTUKHU U 00JIACTU IPUMEHEHHUS.

51. BbIOOp HOMUHAIBHOTO HAMPSIKEHHUSI CXEMbI BHEIITHET'O 3JIEKTPOCHAOKEHHS.

52. BpIO0Op HOMUHAJIBHOT'O HAMPSIKEHUS paCIpeAeIUTENIbHOMN CeTH.

53. BpIOOp palMOHANIBHOTO  HANPSDKEHWST C  TOMOIIBI0 METOJa  IUIAHUPOBAHMS
JKCIEPUMEHTA.

54. Harpy3o4Has cltoCOOHOCTH M BEIOOP MapaMeTPOB OCHOBHOTO 3JIEKTPOOOOPYI0BAHUS.
55. Bei6op umncna u momHoctu Tpanchopmatopos I'TII (ITI'B)  ux mpoBepka.

56. XapaKTEpUCTUKU MapaMETPOB PEKUMOB U UX ONTHUMHU3ALUS (BKJIIOUAST KOMIIEHCAIIUIO
PEaKTUBHBIX HATPY30K).

57. EcrtecTBeHHast KOMIIEHCAIMS PEAKTUBHOW MOIHOCTH.

58. Bb100p HU3KOBOJIBTHBIX KOMITIEHCUPYIOIIUX YCTPOUCTB.

59. Ormpenenenrie 5KOHOMUUYECKH 1I€JIECO00PA3HON PEAKTUBHONW MOIIHOCTH, T€HEPUPYEMOI
CUHXPOHHBIMU JABUTATEIISIMU.

60. banaHcoBble  pacyeThl  pPEAKTUBHONW  MOIIHOCTH. BbIOOp  BBICOKOBOJIBTHBIX
KOMIICHCUPYIOIINX YCTPOICTB.

61. HopmanbHble TpeOoBaHUS K KA4YeCTBY HANPSDKEHUs, METOAbl W  CPEICTBA
KOHAUIIMOHUPOBAHUS HAMTPSIKEHUSI.

9. YYEBHO- METOANMYECKOE U NTHO®OOPMALIMOHHOE OBECIIEHEHUME
YUEBHOTI O ITPEJIMETA

a) IuTepaTtypa
1. ®ponos, FO. M. OcHoBBI 371eKTpocHaOkeHUs : yueOHoe rocodbue / FO. M. ®dporos, B. I1.
[Mensikun. — Canxrt- IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1385-0. —
Tekcr : anmextponssiii // Jlanb : 3mekTpoHHO- OMOMMoTeunas cucrema. — URL: https:/
e.lanbook.com/ book/211058 (mata obpamenus: 07.02.2024). — Pexum npocryna: mist
ABTOPH3. TIOJIb30BATEIICH.
2. beictpunikuii, I'. @. DnekTpocHadxenune. CuitoBblie TpaHChOPMATOPHI : yueOHOE Imocodue
s By3oB/ I'. @. bercrpunkmii, b. M. Kynpun. — 2- e u3a., wucnp. w jgomn. — MOCKBaA :
HN3paTenbcTBO FOpaiir, 2024. — 201 c. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-08404-7. — Texcr : anmekTpoHHbI // O0pa3oBaTtenbHas matdgopma KOpaitt
[caiiT]. — URL: https://urait.ru/bcode/537747 (nata oopamenus: 30.03.2024).
3. HaymoB, Uropp BrnagumupoBud. DjekTpocHaOXeHHe [DIEKTPOHHBIN pecypc]: yueo.
nocobue / V1. B. Haymos. - bnarosemenck : M3n-Bo Amyp. roc. yH-Ta, 2014. - 381 c. http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7080.pdf
4. CuBkoB, A. A. OCHOBBI JIEKTPOCHAOKEHUS : yueOHOe TTocooue a1t By30B / A. A. CUBKOB,

A. C. Caiiram, [. FO. I'epacumoB. — 2- ¢ u3a., ucnp. u gomn. — Mocksa : M3maTenscTBo
FOpaiit, 2024. — 173 ¢c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-01372-6. — Tekcr :
anekTpoHHbIH // O6pa3oBatenbHas 1uatdopma FOpaiit [caiit]. — URL: https:/ urait.ru/

bcode/537107 (nata obpamenus: 30.03.2024).

5. DnexTpocHabeHue: COOPHHMK yueOHO- METOAMYECKHUX MATEpPUAJIOB JJIs HarpaBJICHHS
noaroroBku 13.03.02./ Coct.: H0.B. Mscoenos, JI.LA. Mscoenoa, WU.I'. Tloarypckas -
bmarosemenck: Wszn- Bo AwmIY, — 2017. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/9658.pdf

6. Mscoenos, 0. B. DnexkTpocHabxeHrne TropooB [DIEKTPOHHBIN pecypc] : yued. mocobdue /
1O. B. Mscoenos, JI. A. Mscoenosa, U. I'. [loarypckas ; AmMI'Y, DH.¢. - biarosemeHck :
N3n-Bo Amyp. roc. yH-Ta, 2014 - ., Y. 1. - 2014. - 106 c. http://irbis.amursu.ru/DigitalLibrary/
AmurSU_Edition/7123.pdf

7. Msicoenos, FOpuit BuktopoBuu. CrcteMbl 371eKTPOCHA0KEHUST TPOMBIIIJIEHHBIX 0OBEKTOB
U TOPOJIOB [DIEKTPOHHBIN pecypc] : yuebd. mocobue. U. 2. DnekTpocHaO)KeHHEe KUITBIX JIOMOB
C yIy4IIeHHOM TIaHupoBKoW u kotTemkeit / FO. B. Mscoenos, JI. A. Mscoenosa, 1. T.
[Monrypckas ; AMI'Y, DH. ¢. - brnarosemenck : M3n-Bo Amyp. roc. yu-Ta, 2015. - 162 c.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7366.pdf

8. Kopobos, I'. B. DnexkTpocHabxenue. KypcoBoe npoektupoBanue : yueoHoe nocodue / I



B. Kopo6os, B. B. KapraBues, H. A. UepemucunoBa. — 3- ¢ uza., ucnp. — CaHKT-
[TerepOypr : Jlanb, 2022. — 192 c. — ISBN 978-5-8114-1164-1. — Tekcr : 31eKTpOHHBIH //
Jlanb : anexTpoHHO- OubimoTeunas cucrema. — URL: https:// e.lanbook.com/book/211499
(mata obpamenus: 07.02.2024). — Pexxum gocTtyna: aj1s aBTOPHU3. OJIb30BaTEIICH.

6) nporpammMHoe obecrnieueHue U HTepHeT-pecypehl

Ne HaunmenoBanue Onucanue

1 | Google Chrome BecrimatHoe pacmpocTpaHeHwe 10 JIMIIEH3MH  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

2 | Google Chrome BecrimatHoe pacmpocTpaHeHWe 10 JIMIICH3WH  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

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

4 | Mathcad Education - |25 pa6. mect o Software Order Fulfillment Confirmation,

University Edition Service Contract # 4A1934168 ot 18.12.2014.

5 | 9BC IPRbooks DNeKTpoHHO- Oubmmoteunass cucrtema [PRbooks —
http:// Hay4yHO- OOpa30BaTeNbHBIN pecypc IJis pelIeHHs 3aad
www.iprbookshop.ru/ obyuenus B Poccum wum 3a pybOexxoMm. VYHUKaIbHAs

miatpopma ODBC IPRbooks o0benuHsIET HOBeHIIHE
MH()OPMAITMOHHBIE TEXHOJIOTHH U YUEOHYIO JINIIEH3MOHHYIO
nutepatypy. Kourenr OBC IPRbooks  orTBeuaer
TpeboBaHUsIM  cTaHAapToB  Bblciiedl  mkoiel, CIIO,
JIOTIOJTHUTENIBHOTO U JUCTAHIIMOHHOTO obpaszoBanusi. DbC
IPRbooks B mogHOM 00BEME COOTBETCTBYET TPeOOBAHUSIM
3akoHogarenbcTBa PO B chepe oOpazoBanus

6 |DBC IOPAUT ®onHp 37MeKTpoHHON OMbMMoTeku cocrapisieT Oomee 4000
https://urait.ru HAMMEHOBAHUIM M TMOCTOSIHHO ITOTOJIHSETCS HOBHHKaMU, B
OOJIBIITMHCTBE CBOEM 3TO YUYEOHMKU U ydeOHBIE TOCOOUS
JUIS BCEX ypOBHEH MpPOGecCHOHATBHOTO O00pa30BaHHS OT
BEIyIIMX HAYYHBIX IIKOJ C COOIOJIEHHEM TpeOOBaHUM

HOBbIX PI'OC
B) mpoeccoHaIbHbIE 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI
Ne HaumenoBanue Onucanue
1 [ https:// MuHUCTEpPCTBO  HAyKM U BBICHIETO  oOpa3oBaHUs
minobrnauki.gov.ru/ Poccutickoit denepaniyin
2 | https:// baza pannbix 3akoHomatenbctBa PdD  «KoHcymbTaHT
www.consultant.ru/ Ilmroc»:  KOMEKCHI, 3aKOHBI, YKa3bl, ITOCTAHOBJICHUS

IIpaButenscrBa PO

3 | https://elibrary.ru/ Hayunas snextponnas Oubmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUI TOpTal B
00J1aCTH HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00Pa30BaAHUS

4 | http://drsk.ru OdunmanbHbIN cauT AKITMOHEpHOE 00111eCTBO
"JlanbHEBOCTOUHAS pacnpeaenuTeabHas ceTeBas
KommaHus"

5 | http:// www.rushydro.ru/ | Opunnanensriii caiit I[TAO «Pycl'uapo»
company/




6 |http:// www.fsk- ees.ru/ | ®enepanbHas ceTeBasi komnanusi EquHoii sHepreTuyeckon
about/ cuctembl. [1yOanuHOe aKkIMOHEpPHOE OOIIECTBO «CO3/IaHO B
standards_organization/ |cooTBeTCTBUU C  Tporpammon pedopMupoBaHus
aneKTposHepreTukn  Poccuiickonn ~— Depgepaunm  Kak
opraHmzalius Mo ynpableHHro EauHoll HalMoOHaJIbHOM
(obmepoccuiickoii) anekTpuueckoir cetbto (EHOC) ¢
LIEJIBIO €€ COXPAHEHUS U Pa3BUTHSL.

7 | https://minenergo.gov.ru/ | MunucrepctBo 3Hepretuku Poccwuiickoit  dDexneparuu

node/234 (Munsnepro Poccun)
10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MNMPEAMETA

MarepuanbHO-TEXHUYECKOE OOeCIeueHre TUCLIUIUIMHBI cOOTBEeTCTBYET TpeboBaHusiM OI'OC
BO no nanpasnenuto noarotosku 13.03.01 «TermosHepreTuka u TEMIIOTEXHUKAY.

3aHATUS 1O JOUCUMIUIMHE MHPOBOJATCS B CHELUUAIBHBIX IMOMEIIECHUSX, MPEACTABIISIOIINX
co00i1 yueOHbIEe ayTUTOPUU IJIsI MPOBEACHUS 3aHATUN JIEKLIMOHHOTO THUIIA, MPAKTUYECKUX
3aHSATUNA, TPYNNOBBIX M HMHAMBUAYAJbHBIX KOHCYJIbTALIMM, TEKYUIEro KOHTPOIS H
MIPOMEKYTOUHOM aTTeCTallUH. CneunanbHele IIOMEIIIEHHUS YKOMIUIEKTOBAHBI
CHEMAIN3UPOBAHHON MeOEIbI0 M TEXHUYECKUMH CPEACTBAMU OOYUYEHUS, CIIyKALUUMH s
MpeACTaBIICHUs] yaeOHOW MH(popManmu 0OJbIIoN aynuTopuu. Bce momemenus, B KOTOPBIX
MIPOBOJSATCSL 3aHATHS, COOTBETCTBYIOT JEHCTBYIOIIMM CAHUTAPHBIM M IPOTUBOIOXAPHBIM
MpaBWJIaM U HOpMaM.

Kaxnpiit obyuarouuiics oOecrieueH HWHIMBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JIEKTPOHHO- OMOTMOTEYHBIM CHUCTEMaM HM K  JJIEKTPOHHOW  MH(pOPMAIMOHHO-
00pa30BaTENIbHOMN Cpe/le YHUBEPCUTETA.

CamocrosiTennbHass pabora 00y4arolMXCS OCYLIECTBIISIETCS B ITOMEIIEHUSAX, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTBbIO MNOJKIIOYeHUs K cetu «HMHTepHeT™» n
obecrieueHUEM JIOCTyla B OJJIGKTPOHHYIO HMH(OPMALMOHHO- OOPa30BATEIBHYIO CpEly
YHUBEPCUTETA.

B kauectBe MaTepuaJbHO- TEXHMUYECKOTO OOECleYeHMs] AUCLMIUIUHBI HCIOIb3YIOTCS
MYJIbTUMEIUIHbIE CPEACTBA, KOMIBIOTEpHAs TEXHUKA C BBIXOAOM B ceTb MHTepHET M
JIEKTPOHHYIO MH(OPMAIIMOHHO- 00pPAa30BATEIBHYIO CPEy YHUBEPCUTETA, yueOHass MeOenb,
JIMLIEH3MOHHOE IpOorpamMMHoOe obecrneueHue. Matepuasn JeKIUMH TpeACTaBlIeH B BUJE
NIPE3EHTALUMN.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

8 cem,

10.0

8.0

0.0

0.0

117.0

9.0 akaj. yaca

(akan.
(akam.
(akam.
(akan.

(akam.

yaca)
yaca)
yaca)
yaca)

gaca)

OO6mmas TpyI0eMKOCTh yueOHoTo npeameTta coctapiseT 144.0 (akan. gaca), 4.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

No
i/

Tema (pazmein)
yueOHOTO
npeaMeTa,
KypcoBast

paboTta
(IpoexT),
MIPOMEXKYTOUHAS
aTTecTanus

C

T H o0 o0 o

Busibl KOHTaKTHOH paboOTHI U
TPYIOEMKOCTH (B aKaJeMHUICSCKIX

yacax)

JI

113

JIP | UKP

KTO

KO3

Kontpon
b (B
aKaJgeMu
YEeCKUX
yacax)

Camocros
TeabHas
pabora (B
aKaJIeMu4
€CKHUX
yacax)

Dopmbl
TEKYIETO
KOHTPOJIS

ycIieBaeMOCTH

Bsenenue.
OcHOBHBIC
CBEJIEHHS O
CHCTEMAaxX
3JIEKTPOCHAOXKEH
ust

14

OuI-onIpoc
HAa JIEKIIMH

DNeKTpudecKue
Harpy3KH.
XapaKTepUCTUKHU

rpaduxos
Harpy3Kku
JJIEMEHTOB
cucTeM
3NEKTPOCHAOKEH
.

14

Oui-onpoc
Ha JIEKIIUNA

CucreMsl
3IEeKTPOCHAOXKEH
Ys TOPOJIOB

14

OuI-onpoc
Ha JIEKIIUNA

Bri6op
HOMUHAJIbHOTO
HATPSDKEHU S

14

OuI-oTmpoc
Ha JIGKLIUU

Bei6op uncna n
MOII[HOCTH
CHJIOBBIX
TpaHchopmaTopo
B. KoMmmiencanms
PEAKTUBHON
MOII[HOCTH B
CHCTEMax
3JIEKTPOCHAOKEH
ust

14

OHII-0TIpOC
HAa JICKIIMH

DIekTpocHaOKEH
ue
MIPOMBIIIIEHHBIX
MPEeAIPUSITUN.

14

OHII-0TIpOC
Ha JeKLMH




Br16op cxem
3JIEKTPUIECKUX
ceTen
IPOMBIIIJICHHBIX
NPEAIPUSITUN.

7 | Bo3mymmsie n 811 12 OJIHII-0TIpOC
KabebHbIE Ha JIEKLUHA
JINHUMU.

Cr1ocoObI X
MPOKJIAJIKH.
ToxonpoBOabI.
DIeKTPOIPOBOAK
a.

8 Koncrpyktusnoe | 8 | 1 12 Onmi-ompoc
HNCITIOJTHCHUEC Ha JICKIIUUN
MOJACTAHIUH.

OO611He BOITPOCHI
IPOCKTUPOBAHUA
IOJCTaHIINIA.

9 | Ilorepu 811 9 OHII-0nIpoC
3JIEKTPOIHEPTUU. Ha JIeKIUU
KauectBO
QJICKTPOSHECPIUU
B CUCTEMAX
3JIEKTPOCHAOXKEH
11 00OBEKTOB.

10 | Dx3amen 8 0.3 |8.7

Hroro 100 80 | 0.0 0.0 0.0 0.3 8.7 117.0
CAMOCTOATEIBHAA PABOTA
Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (paszzaena) TpynoemkocTh
/11 (paznena) B
aKaJeMHYECKUX
Jacax

1 Beenenue. OcCHOBHBIE | MOATOTOBKA K OJUI- ompocy Ha Jjekuuu; | 14
CBEJICHUS O CHUCTEMAaXx | BBIMIOJHEHUE WHIUBUIYAJbHBIX JOMAIIHUX
3EKTPOCHAOKEHUS 3aJlJaHUi U MOATOTOBKA K IPAKTUYECKOMY

3aHATHIO.

2 DIIeKTpUYECKUE MOJrOTOBKA K OJIMI- ompocy Ha Jekuuy; | 14
Harpy3KHu. BBIMIOJTHEHUE WUHAUBUAYAIBHBIX JOMAITHUX
XapakTepuCTUKU 3aJlaHUi U MOJArOTOBKA K IPAKTHYECKOMY
rpaduKoB HAarpy3KH | 3aHSTHUIO.
3JIEMEHTOB CUCTEM
3JIEKTPOCHAOKEHUS.

3 Cucrembl MOArOTOBKAa K OJuIl- onpocy Ha Jekiuu; | 14
3IEKTPOCHAOKEHUS BBINIOJIHEHUE WHIWBUAYAJIbHBIX JOMAIIIHUX
rOpoJI0OB 3aJlaHU U TMOJATOTOBKA K MPAKTUUYECKOMY

3aHSATUIO.

4 Br100p HOMUHAJIBHOTO | MOATOTOBKA K ONMI- ompocy Ha jeknuu; | 14
HaIpPsHKEHUS BBINIOJIHEHUE WHIMBUAYAJIbHBIX JOMAIIIHUX

3aJlaHUM U TMOJATOTOBKA K MPAKTUUYECKOMY
3aHSTUIO.

5 Br16op qucia U | IOATOTOBKA K OJMIl- OMpocy Ha Jekiuu; | 14
MOIIHOCTA  CUJIOBBIX | BBIIIOJIHEHUE WHIUBUAYAJIbHBIX JOMAIIHUX




TpaHCcHOPMATOPOB.

3aJlaHAil U IIOATrOTOBKA K IIPaKTUYCCKOMY

Komnencanus 3aHATHIO.

PEAKTUBHOM

MOIIHOCTU B CHUCTEMax

3JIEKTPOCHAOKEHUS

DnekTpocHaOKeHNe NOATOTOBKAa K ONMI- onpocy Ha Jjekuuy; | 14
MIPOMBIIIJIEHHBIX BBIIIOJIHEHUE HWHIMBUAYAJIbHBIX JOMAIIHUX
npeanpuaTuii. BpIOop | 3aJaHMil M MOATNOTOBKA K IPAKTHUYECKOMY
CXEM  JJIEKTPUYECKHX | 3aHSTUIO.

CeTe IMPOMBIIUIEHHBIX

MPEANPUATHI.

Bosgymneie U | IOArOTOBKA K ONMI- ompocy Ha Jiekuuy; | 12
KaOelbHbIE JIMHUM. | BBIIIOJIHEHUE WHAMBUAYAJIBHBIX JOMAIIHUX
Cnoco6ml VX | 3aaHUM U TOATOTOBKA K IPAKTUYECKOMY
MPOKIAKH. 3aHSTHIO.

ToxonpoBoawl.

DJEeKTPONPOBOIKA.

KoHncrpykTusHOE NOATOTOBKAa K ONMI- ompocy Ha Jjekuuy; | 12
WCITOJIHEHUE BBIIIOJIHEHUE WHIMBUAYAJIBHBIX JOMAIIHUX
noAactaHiui.  OOuMe | 3aJaHUi M MOJATNOTOBKA K IPAKTHUYECKOMY
BOIIPOCHI 3aHSTHIO.

IIPOEKTUPOBAHUS

MOJCTAHIIHA.

[Torepu MOJArOTOBKA K OJUIl- ompocy Ha Jiekuuu; |9
JIEKTPO3IHEPIUH. BBIIIOJIHEHUE WHIMBUAYAJIBHBIX JAOMAIIHUX
KauectBo 3aJaHUM U IOJArOTOBKA K IPAKTUYECKOMY
JIEKTPO3HEPTUU B | 3aHATHIO.

CUCTEMAX

3IEKTPOCHAOKEHUS

00BEKTOB.




