MUHUCTEPCTBO OBPA3OBAHHMS U HAYKHU
POCCUMCKOU ®EJEPALIUN

DejlepalibHOE TOCYIAPCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE YUPEXKIEHHE
BBICIIIEr0 00pa3oBaHUs
«MarHaToropcKHii rocy 1apcTBeHHbIH TexHuueckui yuupepcutet um. I'.H. Hocosa»

YTBEPXIAIO:
JIupeKTop HHCTUTYTA
. CHJlyxesnos
«27» centsiOps 2017 r. .

PABOYAS IPOTPAMMA JUCLUATIIMHBI (MOJXY.JIST)
DJIIEKTPOCHAB>XEHHE

Hamnpasnienue noAroToBKyY (CHenuaibHOCTh)
13.03.02 DnexTposHepreTuka u 3JIeKTPOTEXHUKA

Hampasnesnocts (1poduiib) NporpaMMsl
DnexTpocHabxeHHe

VYposeHs Beicuiero obpazoBanus — HakanaBpuaT

ITporpamMma Mo ;rOTOBKH — aKaJJIeMUYECKHii OakanaBpuar

®opma 06yyeHHsI

3aounas
Wucrutyr HHEPreTHKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa ANIEKTPOCHAOKEHHSI TPOMBIIILICHHBIX TTPEITPUSTHH
Kype 5

Maruuroropck

2017r.



PaGoyas mporpamma cocrtaBiieHa Ha ocHoBe ®I'OC BO mo HanmpaBlIeHHIO MOATOTOBKH
13.03.02 DnexkTposHepreTdka M OJIEKTPOTEXHHUKA, YTBEpHJIEHHOro mnpukazom MOuH PO
ot 3 centsiops 2015 r. Ne 955.

Pabovast mporpaMmma paccMoTpeHa u oo0peHa Ha 3acefaHud Kadeapsl IeKTpoCcHabKe-
HHsI IPOMBIIUICHHBIX npeanpustuii «05» centsops 2017 r., nporogon Ne 1.

/ I'.I1. Kopuuios/
(H.0. @amunus)

3aB. kadenpoi

(nodhucye)

Pa6ouast mporpamma o100peHa METOIHYECKOR KOMUCCHENH HHCTHTYTA SHEPIeTHKH U aBTO-
MaTH3UPOBAHHBIX cUCTEM «27» ceHTsiOpst 2017 r., mpotokon Ne 2,
ITpencenarens f / C.1. JlykpsiHOB/
(noonuce) (H.0. Pamunus)

PabGouas nmporpamma cocrasnena: IllemeroBeiM A.H. - noueHTt kadenpsl anekTpocHadke-
HHUSL TIPOMBIIUICHHBIX MPEANPUSITHIA, KaH/A. TeXH. HayK, JOIEHT

/ A.H. IllemeTos/
nucey) (H.0. ©amunus)

Peniensent:




Jluer perucrpauun u3menenuii u JomoHeHuii

p Jara, Ne
Ne e Kparkoe coneprxanue IIPOTOKOJIA Wermmes.
PII/ P AP P 4 3aB.
n/m (o) U3MEHEHHS!/IONOIHEHUS 3aceaHusl xadexpoit
Kageapsl P
L 8 AKTyanu3auus yue6Ho- 05.09.2018 Kopumos I'.I1.
METOJIMYECKOr0 ¥ HHYOPMALMOHHOrO | mpoTokos Ne 2
obecreyeH s JUCIUIIINHEI W
2. 8 AxTyanusanus yge6Ho- 09.10.2019 Képuunos I'.I1.
METOJIMYECKOro U MH(OPMALIHOHHOro | TipoTokosn Ne 2
obecreyeH s JUCIUIIIMHE W
3 8 AxXTyanmu3auus yueGHo- 02.09.2020 Kopuunos I'.I1.

METOAUYECKOIO U HHCl)OpMauPIOHHOFO
obecrieyeHus JAUCIHUITIIIMHBI

poTokoi Ne 1

ety




1 Iesiu ocBOEHUS TUCIUATIAHBI

Lenbto mpemnoiaBaHus Kypca «IEKTPOCHAOKEHHE» SIBIIIETCS (POPMUPOBAHHE Y CTYACHTOB
3HaHUH B 00JAaCTH TEOPUU M TPAKTUKU DIIEKTPOCHAOKEHUS MPOMBIIUICHHBIX HPEANPHUATHIA,
TOpOJIOB, CEJILCKOTO XO3SHCTBa W psAla CHeUU(PUIECKUX OOBEKTOB: HIEKTPUDUIIUPOBAHHOTO
TPaHCIOPTa, TOPHBIX paboT, He(hTEra30BbIX MarucTpaieii, CTPOUTENBHBIX TUIOMA0K U pouux. B
mporecce M3y4eHUs ITaHHOW AMCHUIUIMHBI CTYIACHTHI 3aKPEIUISIOT W CHUCTEMAaTU3UPYIOT CBOH
3HaHUS, MOJIydCHHBIC B JPYrHX OOIMENpO(MIMPYIOMINX U CIEHUAIBHBIX KypcaxX, a TaKkKe IpH-
00OpeTaloT HABBIKM CAMOCTOSATENIFHOTO PELIeHUS NPO(ECCHOHAIBHBIX 3a/ad II0 pacyery dJIeK-
TPUUYECKUX HArpy3oK MOTpeOuTelel, BIOOPY IEMEHTOB M I1apaMeTpPOB OCHOBHOI'O 3JIEKTPO00O-
PYIOBaHUS, MOHTAXY, HaJIaJKe U SKCIUTyaTallil CUCTEM JIEKTPOCHAOKEHHUSL.

2 MecTto AMCUHUILUIMHBI B CTPYKType 00pa3oBaTejJbHON NPOrpaMMbl MOATOTOBKH
O0axajaBpa

Juctunnuna «JIeKTpOCHA0KEHNEe» OTHOCUTCA K BapuaTuBHOW vactu Omoka 1 OIL s
M3Y4EHHUS JUCIMILIMHBI HEOOXOAUMBI 3HAHUS U YMEHUs, C(DOPMUPOBAHHBIE B PE3YJIbTATE OCBOCHMUS
OCHOBHBIX MOJIO’KEHUH CIEIYIOIUX TUCIUIIINH!

Marematuueckue 3ajaydl SHEpreTUKW U npumeHenne OBM (ciydaiiHble BETMYMHBI B
SHEpPreTHKE, METO/Ibl MPOTHO3UPOBAHUS U ONTUMH3ALMHU, PACYET CIOXKHO3AMKHYTBIX dJIEKTpHUYe-
CKHX CETeH).

TeopeTnueckne OCHOBBI AJIEKTPOTEXHUKU ((U3NYECKHE OCHOBBI DJIEKTPOTEXHUKH;
Tpex(a3Hble UENH, IePEXOAHbIE MPOLIECCHI B IMHEHHBIX LIETIAX).

DneKTpuuecKue MalluHbl (THUObl AMEKTPUYECKUX MalluH, TpaHC(OpMaTophl, PEKUMbI
paboThl TpaHCHOPMATOPOB).

DNEeKTpUYECKUe CTAaHIIMM M TOJCTAHIHMH (BBHIOOP W TIPOBEpPKa JIIEKTPOOOOPYTOBAHUS
CTaHIIM{ U TIOICTAHIIHN ).

DNEeKTPOIHEPTreTUUECKUE CUCTEMBI U CETU (DJIEKTPUUECKHUE CXEMbI 3JIEKTPOCTaHIUM; Ie-
penaya M pacrpelielieHue 3JIEKTPOIHEPTUu; JIMHUHU 3JIEKTpolepeaund MepeMEeHHOro TOKa; BO3-
IyIIHbIE U KaOelbHbIe TUHIUHN; KOH(PUTypaIK 3JEKTPHUUECKUX ceTell).

[lepexonnbie mporiecchl B 3JIEKTPOIHEPreTUUYECKUX CHCTeMax (MPaKTUYECKHE METO b
pacuera TOKOB KOPOTKOTO 3aMbIKaHUS ).

HagnexxHocTh cucteM a51eKTpoCcCHA0KEHUS

3HaHI/I$[, YMCHUA W BJIAACHUS, IIOJIYYCHHBIC O6y‘laI-OH_II/IMI/IC${ MOCJIC HU3YyUYCHUA JaHHOM
JUCIHUIIIIMHBI, HETIOCPCACTBCHHO HCIIOJIB3YHOTCHA IIpu BBIINNOJIHCHHUH BBIHyCKHOﬁ
KBaHH(bHKaHHOHHOﬁ pa6OTLI 1 NOATOTOBKHU K I'OCYAAPCTBCHHOMY 3K3aMCHY.

3 Kommnerenunmu oOyyawomerocsi, ¢opMupyemMbie B  pe3yJbTaTe OCBOCHUA
AUCHHILIMHBI (MOYJIs1) U IVIAHMPYeEMble pe3yJibTaThl 00y4eHus!

B pe3ybTaTe OCBOCHUA OUCHUITIIMHBI ((3HeKTp00Ha6)KeHI/Ie» O6y‘l&IOH.IHfICH JOJDKCH
O6J'Ia,[[aTb CJICAYHOIMUMHA KOMIICTCHIIUAMMU



CrpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIIETEHIIUU

IIK-1 cnoco0HOCTBIO Y4acTBOBAThH B IVIAHUPOBAHUH, ITIOATOTOBKE U BBINIOJTHCHUH
THIIOBBIX 9KCIIEPUMEHTAJIbHBIX HCCJIeT0BAHUH MO 3aIaHHON MeTOTUKE

3narb — oOmre mpuHIUIB GOPMUPOBAHHS I'PAUKOB IIEKTPUIESCKUX HATPY30K
110 BpEMEHHBIM UHTEPBAJIaM U OTPACIIsiM;

— YHCJIOBBIE XapaKTEPHCTUKU SJIEKTPHUECKUX HArpy30K ISl pa3IMYHbBIX
TPy TOTPEeOUTENCH;

— METOJVKH pacyeTa dIEKTPUYECKUX Harpy30K U MPOBEPKU HATPY30UHOMH
CIIOCOOHOCTH OCHOBHBIX JIEMEHTOB CUCTEM 3JIEKTPOCHAOKEHHS

YMeTh! — BBIOMpATh aJE€KBAaTHYIO METOJUKY pacueTa M MUCXOAHbIE (CIIPaBOYHBIEC)
JaHHbIE JUISl OMNpEIENIEHUS PACUYETHBIX DJIEKTPUUECKUX HArpy30K H
MapaMeTpPOB TUIOBBIX CXEM AJIEKTPOCHAOKEHUS;

— OIpeNeNsTh pacUETHBIE ANEKTPUUECKHE HATPY3KH U PEKUMHbBIE
MapaMeTpsl CUCTEM BJIEKTPOCHAOKEHHUS IO TUIIOBBIM JAHHBIM U
METOAMKaM.

Braners: — METOJMKaMH U IMpUeMaMH aHaJIu3a PEKUMOB JIEKTPONOTPEOICHUS;
— MaTeMaTHYeCKHUM ammapaToM U IpOrpaMMHBIM 00ecrieYeHUEM IS
onpeaeIeHus paCUCTHHIX JJIEKTPUYECCKUX HArpy3o0K.

ITK-2 - cnoco0HOCTHI0 00padaTHIBATH PE3YJabTAThI IKCIEPHUMEHTOB

3Harb — YHCIIOBBIE XapAKTEPUCTHUKM HOPMAJIBHBIX W aBapUHBIX PEXKHUMOB
CHCTEM DJICKTPOCHAOKEHHUS;

— 0a30Bble  XapaKTEPUCTHUKH  TOKOBEIYIIMX  4YacTeil,  CHIIOBBIX
TpaHc(hOpPMATOPOB, KOMMYTAIIMOHHBIX U 3AIIUTHBIX allllapaToB;

— TIOPSAJIOKBBIOOpa W  TMPOBEPKH  AJIEKTPOOOOPYIOBAHUS  CHUCTEM
AIEKTPOCHAOKEHUS

VMeTs: — OIpeneNsITh pacyeTHbIE TOKU KOPOTKOTO 3aMbIKaHMUS;

— OIpelneNisITh Harpy304HYI CIIOCOOHOCTb, JJIEKTPOJAWHAMUYECKYIO U
TEPMHUYECKYIO0 CTOMKOCTh CHJIOBBIX TPaHCHOPMATOPOB, KOMMYTAIIMOHHBIX
Y 3alUTHBIX allaparoB;

Brnaners: — METOJMKAMH U IIPpUEMaMHM pacyeTa TOKOB KOPOTKOI'O 3aMbIKaHH,

— MaTeMaTH4ecKHM amnmaparoM M MPOTrpaMMHBIM OO€cledeHHeM st
BbIOOpA U TIPOBEPKH 3JIEKTPOOOOPYAOBAHUS [0 YCIOBUAM HOPMAIbHBIX U
ABAPUMHBIX PEKUMOB.

IIK-3 - cnoco0HOCTHI0 NPUHUMATH Y4acTHe B MIPOEKTHPOBAHNU 00bEKTOB Npodeccuo-
HAJIbHOM /1eAATeJIbHOCTH B COOTBETCTBMH € TEXHMYECKUM 3aJaHHEM M HOPMATHBHO-
TeXHUYEeCKOM JOKYMeHTalueil, co0/io1asi pa3jiMuHble TeXHUYECKHe,
HeprodgeKTUBHBIE U IKOJOTHYECKHE TPEOOBAHUS

3HaTh — OCHOBHBEIC HOPMATUBHO-TCXHUYCCKUC JAOKYMCHTBI,
PCTIIAaMCHTUPYIOHIUEC TPOCKTHUPOBAHUC CUCTCM 3J'IGKTPOCH8.6)KCHI/I$I;

— OCHOBHBIC ITOKAa3aTCJIM HAACKHOCTHU SHGKTpOCHa6)KCHI/IH n KadycCTBa
3J'IeKTpI/I‘{eCKOI7I OHCPTUHN

YMeTh — OIPEHEIATh IOTEPH HANPSLHKEHNUS M MOIITHOCTH B DJICKTPHUYECKHUX CETHAX;
— U3MEPATh M PACCUMUTHIBATH IIOKA3aTEIM KAauecTBa JJIEKTPUYECKON
SHEPIuM,
— OLIGHMBATh NOKA3aTEeIN HAICKHOCTH CUCTEM DJICKTPOCHAOKEHUS
Branets — HaBBIKAMH pPa0OThl € HOPMATHBHO-TEXHHYECKONH M CIPaBOYHOM

JOKYMEHTAIMel, KaTaJloraMH 3JeKTPOo0O0pyI0BaHNUS;
— 0a30BBIMH HAaBbIKAMH MPOCKTHPOBAHUS CXEM 3JIEKTPOCHAOKEHUS




CrpyKTypHBIil
JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUU

PA3JIMIHBIX IPOMBIIIJICHHBIX 1 KOMMYHaHLHO'6BITOBBIX HOTpe6I/ITeJICI71.
IMK-4 - cnoco6HOCTHI0 IPOBOANTH 000CHOBAHHE MPOEKTHBIX PelleH i

3Harb — OCHOBHBIC TEXHUKO-IKOHOMHUYECKHUE MTOKA3ATENIN MICKTPUICCKUX CETCH
U DJIEKTPOOOOPYIOBAHHUS

— KpUTCPHUU TECXHUKO-O3KOHOMHNYCCKOT' O o0ocHOBaHUSI IIPUHATOIO
IPOEKTHOTO PEIICHUS

yMeTB — OHpeI[eJIﬂTI) OCHOBHBIC TCXHUKO-DKOHOMHNYCCKUEC IIOKa3aTcJIn
AIEKTPUUECKUX CETEH U 3JEKTPOOOOPYAOBaAHUS;

— ONpEeAeNsATh HKOHOMHUYECKHU IIeJIeCO00pa3HbIe BapUAHTHl MOCTPOCHUS
AIEKTPUYECKUX CETeH CUCTEM DJIEKTPOCHAOKECHUS

Braners — HaBBIKaMHU TEXHMKO-3KOHOMMYCCKHUX PacyeTOB;

— MaTeMaTU4YeCKUM alnapatoM M MpPOrpaMMHBIM OOecHedeHUueM JUis
TEXHUKO-IKOHOMHUYECKUX PACUETOB;

— HaBBIKAMHU ONPEJEJICHUS IKOHOMHUYECKH LeJIecoo0pa3HOro BapuaHTa
AIEKTPOCHAOKEHUS.

4 CTpyKkTypa M coepkaHue TUCUUILIMHBI (MOXYJIs1)

OO0mmas TpyI0eMKOCTh JUCIHILINHBI cocTarisieT 10 3adeTHbIx equauI] 360 aka1. 9acoB, B TOM YHCIIE:
- KOHTakTHas pabora — 33,6 aka.gac.:
— ayauTopHas — 26 akaj.uac.,
— BHeayauTopHas — 7,6 akasm.Jac.;
— B (hopMe paKTUIECKON TOATOTOBKHU — 4 akaJl. 4acoB
- camocTtosTenpHas padota — 309 akan.gac.;
- IOATrOTOBKA K dK3aMeHaM — 17,4 akaj.4dac.
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Paznen 1. O0mas Teopust 31eKTpOCHAOKEHUS
Tewma 1. Beenenue. 5 0,5 0,5/ 1/ 20 CamocrosTensHoe KoHncnekr, caMmooTyer, IK 1, 3 - 3yB
XapakTepucTUKU oTpeduTeneit 0,25%| 0,5* U3y4eHUe JIUTepaTyphbl U KOHCYJIbTAIIUH,
AIIEKTPOIHEPTUH. 31.y4eOHBIX pecypcoB 3amuTa J1a0.paboThl
Tema 2. DiekTpuueckue 5 1 1/ 1/ 20 CaMOCTOSITETLHOE Koncmekr, camooTuer, IIK 1, 3 - 3yB
Harpy3Ku. 0,5* | 0,5* U3y4YEHUE JIUTEPaTyphl U KOHCYJIbTAIlUH,
9J1.y4eOHBIX PECYpCOB 3amuTa J1a0.paboThl
Tewma 3. Pactipenenenue 5 1 0,5/ - 20 CaMOCTOSTEIBHOE KoHcnekT, caMooTuUerT, I[IK 1...4 - 3yB
3JIEKTPOIHEPTUU HANPSHKEHUEM 0,25* W3Yy4YCHHE JIUTEPATYPhI U KOHCYJIbTALlUU
BhbilIe 1 kB 971.y4eOHBIX PECYPCOB
Tewma 4. PacnipeneneHue 5 1 0,5/ 1/ 20 CaMOCTOSTEIBHOE KoHcnekT, caMooTuUerT, I[IK 1...4 - 3yB
AJIEKTPOSHEPTUU HAMPSHKEHUEM 0,25* | 0,5* W3y4YCHHE JIUTEPATyphl U KOHCYJIbTalIUH,
1o 1 xB. 971.y4eOHBIX PECYPCOB 3amuTa J1a0.padoThl
Tema 5. Kommencamus 5 1 0,5/ 1/ 20 CaMOCTOSTEIBHOE KoHcnekT, caMooTuUerT, IIK 1, 3,4 -3yB
PEaKTUBHON MOIITHOCTH U 0,25* | 0,5* W3y4YCHHE JIUTEPATyphl U KOHCYJIbTallUH,
pErylupoBaHUE HAIPSIKCHUS. 911.y4eOHBIX PecypcoB 3amuTa J1a0.paboThl
Tema 6. KauecTBO 5 1 0,5/ - 20 CaMOCTOSITEIBHOE KoHcrekT, camMooTyUeT, IIK 3, 4 - 3yB
AIIEKTPUYECKOM SHEPTUU. 0,25* U3yUYCHHE JIUTEPATYPHI U KOHCYJIbTAIlUH
9J1.y4eOHBIX PECYPCOB
Tema 7. DnextponoTpebneHue 5 0,5 0,5/ - 23,5 CaMOCTOSTEIIFHOE Koncnekr, camooTuer, [IK 1, 3, 4 - 3yB
U DHeprocoepexeHue. 0,25* U3yYeHHUE JIUTEPaTypPhl U KOHCYJIbTAIlH
9J1.y4eOHBIX PECYPCOB
Hroro nol-mypazaeny 5 6 4/2* | 4/2* | 1435 JK3aMeH
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Paznen 2. DnexrpocHabkeHue oTpacien
Tema 1. DnekTpocHaOKeHHE 5 0,33 - 10,33 10 Wzyuenue nureparypsi. Koncmekr, camooTyer, IIK 1, 3 - 3yB
KUJIUIIHO-KOMMYHAJIbHOTO 0,17* BrinonHenue KypcoBoro KOHCYJIBTAIIN
XO351CTBA IIPOEKTa
Tema 2. DneKTponprueMHUKH U ) 0,33 2 0,33 10 N3ydenue nurepaTypsl. Koncnexkr, camooTuer, [IK 1, 3 - 3yB
anekTpudeckue Harpy3ku JKKX 0,17* BrimionHeHNE KypCcoBOTO KOHCYJIbTAIIHH,
MIPOCKTA 3amuTa J1a0.paboThl
Tema 3. CxeMbl JIEKTPO- 5 0,33 - 0,33/ 15 W3ydenHue IurepaTyphl. KoHncnekt, camooTyer, IIK 2..4 - 3yB
CHAOXXEHHS TOPOJIOB. 0,17* BeinonHeHne KypcoBoro 3aIuTa KypcoBOTO
IpOEKTa poeKTa
Tewma 4. DnekTpudeckue 5 0,33 2 0,33/ 20 N3ydyeHue nureparyphl. KoHncnekt, camooTyer, I[IK 1...4 - 3yB
MPUEMHHUKH U DJIEKTPUUECKHEC 0,17* BrlmmoHeHHE KypCcOBOTO KOHCYJIbTAIIHH,
Harpy3Ku B CEIbCKOM XO3sIICTBE MIPOEKTa 3amuTa J1ab.paboThl
Tema 6. DIEKTPONIPUEMHUKH 1 5 0,33 - 0,33/ 10 N3ydyeHue nureparyphl. KoHncnekt, camooTyer, IIK 1...3 - 3yB
AIIEKTPUYECKHE HATPY3KU 0,17* Brinonnenue KypcoBoro 3aluTa KypcoBOro
ANEKTPUGUIIUPOBAHHOTO POEKTa MPOEKTa
TpaHCIopTa.
Tema 7. TsroBbie ceTH xe- 5 0,33 - 0,33/ 15 N3ydenue nutepaTypsl. Koncnekr, camootuer, [IK 2...4 - 3yB
JIE3HOJOPOKHOTO TPAHCIIOPTA 0,17* Brinonnenue KypcoBoro 3aluTa KypcoBOro
IpoeKTa poeKTa
Tema 8. Cuctema amnexTpo- 5 0,33 - 0,33/ 10 N3ydenne nurepaTypsl. KoHcnexkr, camooTuer, IIK 1...4 - 3yB
CcHaOXKEHUSI TOPOJICKOTO 0,17* BrinonHenue KypcoBoro 3aIlIUTa KypcOBOTO
ANEKTPUPUIITPOBAHHOTO IpoeKTa poeKTa
TpaHCHOpTa
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Tema 9. DnekTpoxuMHUYecKoe 5 0,33 - 10,33 15 W3yuenue nureparypsi. Koncmekr, camooTyer, [1K 2, 3 - 3yB
BIIMSIHUE TATOBBIX CETEH HA 0,17* BrinonHenue KypcoBoro KOHCYJIBTAIIUN
CMEKHBIC SJICKTPHUECKUE CETH U poeKTa 3alIuTa KypcoBOTO
KOHCTPYKIIMOHHBIE MaTEPHAIIbI. poeKTa
Tema 10. DnexktpocHaOxeHne u | 5 0,33 - 10,33 20 Wzyuenue nureparypsi. Koncmekr, camooTyer, IIK 1...4 - 3yB
AIEKTPOOOOpyAOBaHUE 0,17* BrimonmHenue KypcoBoro 3aIuTa KypcoBOTO
OTKPBITBIX TOPHBIX PaboT poeKTa poeKTa
Tema 11. DnekrpocHaOxxeHHE U | 5 0,33 - 0,33/ 20 N3ydyeHue nureparyphl. KoHncnekt, camooTyer, I[IK 1...4 - 3yB
ANEKTPoOOOpyAOBaHUE 0,17* BrimionHeHHE KypcoBOTO 3aIuTa KypcoBOTO
MOJI3EMHBIX TOPHBIX padOT poeKTa poeKTa
Tema 12. Cuctemsr d7eK- 5 0,33 - 0,33/| 20,5 N3ydyeHue nureparyphl. Koncmnekt, camooTyer, I[IK 1...4 - 3yB
TPOCHAOXKECHUS TIPEANPUATUN 0,17* BrlimiomHeHHE KypCcOBOTO 3aIHUTa KypcOBOTO
HeTera3oBor OTpaciu poeKTa pOEKTa
Hroro no 2-my pasaeiy 5 4 4 | 4/2* | 165,5 IK3aMeH
Hroro 3a 5-ii kypc 5 10 | 8/2* | 8/4* 309
UTOro no AuCuUILINHE 5 10 8/2* | 8/4* 309

Ilpumeuanue: * - 3aHATUS BELyTCS B UHTEPAKTUBHBIX (hopMax.




4.1 Cooepicanue meopemuueckoco pazoena OUCUUnIUHbL (1eKyuu)

Pazoen 1. Obwas meopus anekmpocuabocenus (7 cemecmp)

Tema 1. Benenue. XapakTepUCTUKU MOTPEOUTENIEH MIEKTPOIHEPTHH.

3amaun Kypca «DIEKTPOCHAOKECHHE», U €r0 CBS3b C JPYTMMHU CHCIHAIBHBIMU JUCIUTI-
nuHamu. HasHaueHne W O0COOCHHOCTH CHUCTEM JIIEKTPOCHAOKEHHSI TOPOJOB, MPOMBINIICHHBIX
MPEANpPUATHI, OOBEKTOB CEJIbCKOIO XO3AHCTBA M TpPAHCHOpPTA. TEXHUYECKUE, COLHAIbHO-
SKOHOMHUYECKHUE U IKOJIOTUUECKHUE TPEOOBaHUS, IPEIBABIIEMbIEC K CHCTEMaM AJIEKTPOCHA0KEHUS
(C20).

Krnaccudukarus mpueMHUKOB 3JICKTPHUSCKON SHEPTHH U WX XapaKTCPUCTUKUA (MOIIHO-
CTH, POJ TOKa, HampsHKEHUE, YacTOTa, HAACKHOCTb DJIEKTPOCHAOKEeHMUs ). XapaKTepHbIE
MPUCMHUKHN JJICKTPUUYSCKON SHEPTUU MPOMBIIUICHHBIX MPEANPHUATHN U PEXUMBI X pPaOOTHI:
CUJIOBBIE OOIIETIPOMBIIIJICHHBIE YCTAaHOBKH, KOMIIPECCOPHBIE, HACOCHBIC, BEHTUJISIIUOHHBIC,
MOJbEMHO-TPAHCIIOPTHBIE ~ YCTPOWCTBA;  JJIEKTPUYECKHE  OCBETUTEIBHBIE  YCTAaHOBKH,
AIEKTPOTCPMUUYCCKUE YCTAHOBKH; IIEUU COINPOTHUBIICHUS, WHIYKIIMOHHBIC TMEYH W YCTAHOBKH,
JTyTOBBIE AJIEKTPUUECKUE M€Y, TIEYd CO CMEIIaHHBIM HAarpeBOM; JIEKTPOCBAPOYHBIE YCTAHOBKH,
AJIEKTPOJIBUTATENN TPOU3BOICTBEHHBIX CTAHKOB.

Tema 2. DnekTpruecKre Harpy3KHu.

I'paduku srekTpudecKHX Harpy3oK, UX PasHOBUIHOCTH U CIOCOOBI MOCTPOECHMS (MHIU-
BHJTyaJbHBIC U TPYIIIOBBIC, CYTOYHBIC W T'OJIOBBIC TpadUKu HArpy3Ku). TUIIBI TPYIIIIOBBIX TPapuKOB
Harpy3ku (IepuoJIUYEeCKre, IMOYTH TEPHOIUIYCCKHIE, HeperyaspHble). MaTeMaTHdecKui ammapar,
MPUMEHSIEMBIH JJIs1 OIIMCAHUS IISKTPUICCKUX HATrPy30K.

OcHoBHBIC OoTpe/ielieHrsT 1 0003HAYCHUS: HOMUHAIBHAS MOITHOCTH MPUEMHUKA W TPYIIITHI
MIPUEMHHKOB, CPEIHSS MOIIHOCTh, MAaKCHMAaJbHBIC JUTUTCIBHBIC W KPATKOBPEMEHHBIC HATPY3KH,
pacueTHble Harpy3ku. CBsi3b HOMHUHAQJIBHOW MOIIHOCTH C MAaKCHUMaJbHOW W CpeIHEW Harpy3Kou.
OnTuMmanbHas JJIMTENbHOCTh MHTEpPBajia OCPETHEHHS HATPY3KH.

[Tokazarenu, xapakTepu3yromue rpaguki Harpy3Ku U IPUEMHUKH IEKTPUYECKON SHEPTHH.
KoaddurmenTtsr ncrnonp3oBaHus, BKIIOUECHUS U 3arpy3Kd U CBsI3b Mexay HUMH. KoadduimeHnTs
MakCHUMyMa M CIpoca U CBSI3b MEXIY HUMH, KOd(D(UUIMEHT 3amojHeHHsl rpaduka Harpy3Ku.
Koaddumument pazHoBpeMEHHOCTH MaKCUMyMa Harpy3KH.

CriocoObl ompejieNieHusT pacueTHBIX AJIEKTPUYECKUX Harpy3ok. OrmpeneneHue pacueTHOM
Harpy3Kku IO YJENIbHBIM pacxoJilaM Ha €JIMHHUIY TOTOBOM MPOAYKIUHU (IPOU3BOIACTBEHHON MOIIL-
HOCTH); MO0 YCTAHOBJICHHONW MOUIHOCTU M KO3(h(ULHKEHTY cHpoca; MO CpeaHeil MOIIHOCTH U KO-
sbdunueHty ¢GopMmbl; Mo cpelHel Harpy3ke M CpelIHEKBaJIpaTUYHOMY OTKJIOHEHHUIO (CTaTHUCTH-
YECKUH METO[).

Tema 3. PacnipeaencHue 3IEKTPOIHEPIUH HanpsbkeHreM Beime 1 kB.

XapakTepHbIE CXEMbl BHEIIHETO AJICKTPOCHAOKEHUS TPEANPUATHH: TPH NHUTAaHUH OT
AHEPTOCHUCTEMBI 0€3 COOCTBEHHBIX AJICKTPOCTAHIIUI; PY MUTAHUK OT SHEPTOCUCTEMBI IIPU HAJIMYUHT
Ha TPEANPUATHAX COOCTBEHHBIX OJJICKTPOCTAHIIMMA, IPH TUTAaHUU TOJBKO OT COOCTBEHHBIX
ANIeKTpOoCTaHIMi. PamuanbHble, MarucTpaibHble, 3aMKHYTBIE CXEMBl PACIpENeTIeHUs DIEKTPO-
SHEpPruu. XapaKTEepPUCTUKA COOCTBEHHBIX AIIEKTPOCTAHIIUHN NpeaAnpuaTuid. TUIIbI S3HEProyCTaHO BOK.

Br160p MecTOMOI0)KeHNs HICTOYHUKOB NMUTaHus. [IoCTpoeHHE KapTOrpaMMBbl B OIIPE/ICIICHHE
YCIIOBHOTO LEHTPA ANEKTPUUECKUX HArPY30K; UX MCIOJIb30BaHHUE ISl pAlMOHAIBHOIO MO CTPOCHUS
CXEM DJIEKTPOCHA0XKEeHUs. YueT (pakTopa BpeMEeHU U BIUSHHE €ro Ha BHIOOpP MecTa pacrloIOKeHHUs
MMUTAIOIINX MOACTAHIIH.

OcHoOBHBIE TOJIOKEHHSI BEIOOPA CXeM AIeKTpocHab)eHus. BeIOOp cxeM 3neKTpocHa0KeHUs
Ha OCHOBAHHHM TEXHUKO-DKOHOMUYECKUX TMOKa3aTelned (C yderoM OXHaaeMoro yiepda oT
MePEePHIBOB MIEKTpocHAOKeHus ). TUIIOBbIe CXeMBI 3JIEKTPOCHAOKEHHS, UX aHAJIU3 U CUHTE3.

Tewma 4. PacnipenienieHne 3JIeKTpOIHEPrUH HanpsbkeHneM o 1 kB.

Krnaccudukamnuss momemenunii mo okpyxkaromei cpexe. Kiaccupukanms 1eXOBBIX ceTei
HanpspkeHueM 110 1 kB (pammanbHble, MaructpaibHble, OJOK TpaHCPOpMaTOp — MarucTpas,
3aMKHYTBbIE).




Bri6op umcna tpanchopmaTopoB. BeiOOp MOIIHOCTH CHIIOBBIX TpaHC(hHOpMATOpoB Ha OC-
HOBAaHUU YKOHOMHYECKHX cO0OpakeHuil. HoMuHanbHas MOITHOCTH TpaHchopmaTopa, JOMyCTHMBIE
neperpy3kd. [loTepn MOLIHOCTH W SHEPrUM B CHIOBBIX TpaHCPopmaropax. DKOHOMHYECKU
11enecoo0pa3Hblil peskuM paboThl CHIIOBBIX TPAHC(HOPMATOPOB.

TumoBsle KOMIIOHOBKM IE€XOBBIX TpaHchopmaropueix mnoxactanuuii (TII): oTaensHO
CTOSIILIMX, IPUCTPOEHHBIX W BCTPOEHHBIX JJII HOPMAJIbHBIX M B3pPbIBOONACHBIX IOMEILEHUH.
Kommnnekrtasie Tpancdopmaropusie noacranuuu (KTII).

PacnpenenurensHble ycTpoiicTBa HanpspbkeHueM 10 1 kB (cuinoBbie mkadpl, KOMIUIEKTHBIE
YCTpOIICTBa, OCBETUTENbHbBIE IIUTKH). MarucrpajibHble U pacHpeleUTeIbHble HIMHOIPOBO- JIbI:
KOHCTPYKLMU IIMHONPOBOJIOB, PACIpEAEICHUE TOKa IO CEUEHHUIO0 IIWH M3 LBETHONO MeTaja
(moBepxHOCTHBIN AP eKT, F3PpPexT 6au30cTH). Pacuer HIMHONIPOBOJOB OOLIET0 NPUMEHEHUS.

OcoOeHHOCTH pacyeTa TOKOB K.3. B CeTsX HampsbkeHueMm 1o 1 kB. Pacder TokoB k.3. Ha
CTOPOHE BBINPSMIICHHOTO TOKa MpeoOpa3oBaTeNbHBIX MOACTAaHIMN. PacueTHble cXeMbl U orpe-
JIEJIEHNE COMPOTUBIICHUH LIETH K.3.

Tema 5. KoMmreHcalms peakTUBHONM MOITHOCTH M PETYINPOBAHNE HATPS)KEHHA.

PeakTuBHAsi MOIHOCTH Kak MapaMeTp peXuMa JJIEKTpUuecko cuctemsbl. [loTpebieHue
PEaKTUBHON MOIIHOCTA ACHHXPOHHBIMH JBUTATENSIMH, TpaHCPOpPMATOPaMH, JIEKTPONECYHBIMH H
CBApOYHBIMU YCTAaHOBKaMH, IpeoOpa3oBaTenbHbIMU arperataMu. OCHOBHBIE TMMOKA3aTENH, Xapak-
TEPU3YIOLIHUE PEAKTUBHYIO MOIIHOCTb.

Komnencarus peakTHBHON MOIIHOCTH B DJIEKTPUYECKUX CETSIX OOIIEero Ha3HA4YCHHS JI0 H
Boilie | kB. MCTOYHMKM pEAKTHBHON MOIIHOCTH: KOMIUIEKTHBIE KOHJACHCATOPHBIE YCTAHOBKH,
CUHXPOHHBIE KOMIICHCATOPHl M JIBUTATEIH, CTATHUYECKHE THUPHUCTOPHBIE KOMIIEHCATOPHI. BBIOOp
pPalMOHAIBHOTO MECTa PACHOJIOKEHHUSI KOMIIEHCUPYIOIIUX YCTPOUCTB. PerynmpoBaHue MOIIHOCTH
KOMIIEHCUPYIOLIUX YCTPOMCTB.

Tema 6. KauecTBO 31€KTPUYECKON IHEPTUN.

O6mme mouaTus o kavyectBe sMekrpuueckor 3Hepruu. ['OCT 13109-97. Cnenuduueckue
Harpy3kd TPOMBIIUICHHBIX TMPEANPUATHN. DIEKTPOMAarHUTHAasT COBMECTHMOCTb B CHCTEMax
anekTpocHabxeHnus. HopmupoBanue mokaszaTeneil KadecTBa 3JEKTpodHepruu. HecuHycoummab-
HOCTbH HamnpspkeHus. OTKIOHEeHUs HanpsbkeHus U yacToThl. Konebanus Hanpspkenus. Hecummerpust
HaMpPSHKEHUS.

Pexxumbl cucteM 3eKTpOCHAOXKEHUsI ¢ HEIMHEMHBIMU Harpy3kamu. Beiciine rapMOHHKH
TOKa U HalPsDKEHUS B MPOMBIIICHHBIX 3JIEKTPUUYECKUX CeTSIX. DIEKTPOMAarHUTHAsI COBMECTUMOCTh
noTpeduTeneit u mpeodpazoBaTENbHBIX YCTAHOBOK. DHIIBTPHI BBICIINX TAPMOHUK B CETH, TUTAIOIIEH
HEeJIMHEeWHYI0 Harpy3ky. barapen KOH/IEHCATOPOB B CETSIX C BBICUIMMHU FrapPMOHUKAMHU.

PexxuMmbl cucTeM 53JEKTPOCHAOXKEHHUS C PE3KONEPEeMEHHBIMH M HECUMMETPUYHBIMU Ha-
rpy3kaMu. OTKIOHEHUs U KojieOaHus HanpshKeHUs IpH padoTe creupuyecKiX Harpy30K: TyroBbIX
CTaJIeIUIaBWIIbHBIX Teueli, BEHTHJIBHBIX MpeoOpazoBareneil. BiusHue HeCUMMETPUUHBIX HArpy30K
Ha pEXHUMBl pabOThl dSIEKTPONPHEeMHHKOB. CHUMMETpUpPOBAHHE HAMPSHKEHHs B CHCTEMax
anekrpocHaOxeHuss. CrenuanbHble  OBICTPOJCHCTBYIOIIME CHHXPOHHBIE KOMIICHCATOPHI U
CTaTHU4YECKUE KOMIICHCUPYIOIIHNE YCTPOICTBA.

Tema 7. DnexkrponorpebiaeHne U YHEprocoepeKeHue.

OcHoBHBIE 321241 SHEProcOepeKeHUs B TPOMBIIIICHHOCTH, CTPOUTENHCTBE, KOMMYHAIIbHOM
xo3siicTBe. TeXxHuuecKkue, SJKOHOMUIECKHE, COLIUATHHO-TMIOIUTUYECKIE U IKOJIOTHUECKUE TTPOOIIEMBI
sHeprocOepekeHus. 3akoHoAaTelbHas ©0a3a sHeprocoepekeHus. KoOMIIEKCHBIM MOAXOM U
OCHOBHBIE HAIMpAaBIEHHS JHEProcOEpPEKEHHUS Ha TMPOMBIINIICHHOM mnpeanpustuu. I[lokazatenu
sHeprodpdexTuBHOCTU. POIb SHEProcOeperarommux TeXHOJIOTUH.

[IpoGiembl B3aUMOOTHOIIIEHUH TOTPEOUTENIEH ANEKTPOIHEPTHH U SIHEProcucTeMbl. OTITOBBIN
Y PO3HUYHBINA PBIHOK 3JEKTPOIHEPrHH U MOITHOCTH. [leiicTByromue Tapudbl Ha SIEKTPOIHEPTHIO.
ABTOMAaTH3UPOBAHHBIE CUCTEMBI YUETa U KOHTPOJISL AIEKTPOIHEPTUH U IPYTUX SHEPTOPECYPCOB.

Pa3Butne u MoJepHU3AlMA SHEPreTUYEeCKOW 0a3bl MPOMBIILIEHHOTO MPEANPHUSTHS.
YrpaBieHue pexuMaMH JJIEKTPOCHAOKEHHs] TIPU HAIMYUM COOCTBEHHBIX HMCTOYHUKOB JJIEKTPO-
SHEPIuH.




Pazoen 2. Dnexkmpocrabocenue ompacaeu (8 cemecmp)

Tema 1. DnekTpocHaOk)EHUE KUITHUIHO-KOMMYHAIIEHOTO XO3SHMCTBA.

Oco0eHHOCTH 3TEKTPOCHAOKEHHUSI 00BEKTOB JKMIHITHO-KOMMYHAJIBHOTO XO35ICTBA, COCTAB
AIIEKTPONIPUEMHHUKOB, HEPAaBHOMEPHOCTDH JJIEKTPOMOTPEOJICHUS 110 YacaM CYTOK M CE€30HaM Troja,
JMHAMUKA SJIEKTPOTIOTPEOICHUS.

Hanexnocts snexTpocHabxkenus. Kinaccuduxanusi 37€KTpONPUEMHHUKOB IO HAJIEKHOCTH
anekrpocHabxeHus. [lepedens anmekrponpueMHUKoOB 1 u 2 kateropwmii. [loka3aTenn HameKHOCTH
AJIEMEHTOB TOPOJCKUX IEKTPUUECKUX CETEH.

OKOHOMHYHOCTb CHCTEM DJIEKTPOCHAOKEHUS. TEXHMKO-DPKOHOMUYECKHE pacyeThl MO OIl-
pEleNIEHUI0 ONTUMAJIBHBIX MOIIHOCTEH TpPaHC(POPMATOPHBIX MOJCTAHIIUH B 3aBUCHMOCTH OT
IJIOTHOCTHU Harpy3ku Ha mwuHax 0,4 kB a1 paliloHOB MaiosTaxHOMU (70 4 3Takei) 1 MHOTO3TaKHOM
3acTporku (5 sTakeil W BhImie). ONTUMaIbHBIE CTOUMOCTHBIE TTOKA3aTeNI AJIEMEHTOB TOPOJICKOM
CETH.

ObecrieyeHre KayecTBa AJIEKTPOIHEPTMH B TOPOACKHX CETAX: OTKIOHEHMS] U KoJieOaHus
HaNpsDKEHUH; OTKIOHEHHE YacTOThbl; HECUMMETpPUs HaNpsKeHHH; HECMHYCOMJAIbHOCTh Hamps-
xenust. TpedoBanus 'OCT 13109-97 u Be1OMCTBEHHBIX HOPMATHBHBIX aKTOB.

DneKTpoOe30NnacHOCTh OOCTYKMBAaHUS TOPOJCKHX ceTeid. TpeOoBaHMs K OBITOBBIM 3JIEK-
TPOTPUEMHHUKAM C TOUKHU 3PEHUSI TOPAKEHUS DIEKTPUUECKUM TOKOM.

Tema 2. DIeKTpOIIPUEMHHUKHN U deKTpudeckne Harpy3kn JKKX.

DNEeKTPONTPUEMHUKH JKUJIBIX U OOIIECTBEHHBIX 3/IaHUN, PEXKUMBI UX padoThl. CTallnoOHAPHBIC
AIEKTPOIUIATHI: YCIOBHS YCTAHOBKHM JJIEKTPOIUIMT B JKWIBIX 3JaHUAX, OCHOBHBIE XapaKTEPUCTUKH
ANIEKTPOIUIUT OTEYECTBEHHOTO U 3apyOEKHOTO TIPOU3BOJCTBA. DBITOBBIC KOHIWIMOHEPHI U
3JIEKTPOBOIOHATPEBATENH: TPUHIUITUATIBHBIE CXEMBI, XapaKTEPUCTUKH, YCIOBUS MOIKIIOYEHHUS.

OO011e10MOBBIE  AIEKTPONIPUEMHUKH. XaPAKTEPUCTUKU JU(TOBBIX YCTAHOBOK KHUJIBIX H
OOIIIECTBEHHBIX 3JaHUN. DJIEKTPONPHUEMHUKH BOJJIOMPOBOIHO-KAHAIM3AIMOHHOTO XO3SMCTBA W
TEIUIOCHAOXKEHUS: HACOCHI, BO3IYXOAYBKH, KOMIIPECCOPHI, BaKyyM-HAacCOChl KOMMYHAJIbLHOTO BO-
JOCHAOKEHUSI ¥ BOJAOOTBEICHHUS: UX Ha3HAUCHHUE, TEXHHYECKUE XapaKTEPUCTUKH, PACUET MOIITHOCTH
AIEKTPOJIBUTATEIICH.

Tema 3. CxeMbl 2J1eKTPOCHA0KEHNS TOPOJIOB.

OO6mue cBeneHuss 00 3IEKTPOCHAOXKEHHWU TOpoJoB. llpuHIUNMaNbHAs cXeMa 3JIEeKTPO-
cHaOxeHus: ropona. JIByxiiydueBas cxema pacHpelelUTeIbHON CeTH C JIBYCTOPOHHUM HHTAHHUEM.
[TetneBas cxema pacnpeaenuTeaIbHOM ceTh. [IByxilydeBas cxema 3aMKHYTOM ceTH HanpsbkeHueM 0,4
kB.

KoHcTpyKTHBHOE HCTIOTHEHHE TOPOJICKUX dIeKTpuuecKux cereil. KabenbHble TUHUU: MapKu
CWJIOBBIX KalOelned, MpOKJIaJbIBaeMble B TOPOJCKUX YCIOBHUAX, CIOCOOBI MPOKIAAKH Kabeyeld B
ropoJax M ImoOcenkax. Bo3ayliHble JMHUM: MapKH IPOBOJOB, HOPMATUBHBIE PACCTOSHUA OT
poBoioB JIDII 10 00BEKTOB TOPOACKOTO XO3SHCTBA.

DIEKTPUYECKUE MOACTAHIMU U pacipeieuTelbHble YCTPOUCTBA TOPOACKUX ceTel. Tursl
CHJIOBBIX TpaHC(OPMATOPOB TOPOJCKHUX 3JIEKTpUUYECKUX ceTeil. TpaHcdopmaropHbie MOACTaHIIMN
tuna BKTII, 'KTIIH. Cxembl TpaHchOpMaTOPHBIX MOACTAHIIUI U pacHpeae/IuTEIbHBIX YCTPOUCTB
HanpspbkeHueM 110 1 Boiie 1000 B.

BBonHble M pacmpenenuTenbHbIE YCTPOMCTBA JKUJIBIX M OOIIECTBEHHBIX 3/IaHUN Hamps-
xenuem 10 1000 B. Beoansie ycrpoiictBa Tunos BII-2, BPVY.

CxeMbl 2IeKTPOCHA0KEHUS COBPEMEHHBIX HHIUBUAYATBHBIX TOMOB (KOTTEIXKEH) U KBapTUD
B MHOTO3TaKHBIX JOMax.

Tema 4. DnexkTpuyecKrue MPUEMHUKHU U DISKTPUUYSCKHUE HArPY3KH B CEIILCKOM X03SHCTRE.

OcHoBHBIC QJICKTPOIIPUCMHUKN OBITOBBIX U IMPOU3BOACTBCHHBIX 00BEKTOB CEIHCKOTO XO-
3sMCTBA: QJICKTPUYCCKHUEC BOAOHArpeBaTeiiu, BHCKTpOKaHOpI/I(I)CpHLIC YCTaHOBKH, 3J'ICKTp0060I‘-
peBacMbIC TI0JIbI, YCTAHOBKHU MCECTHOI'O 3neKTpoo6orpeBa MOJOJHAKA KMBOTHBIX M IITHUIbI, 3JICK-
TpI/IquKI/Iﬁ O6OFpCB MMapHUKOB U TCIUINL, YCTAHOBKH JIA O6J'IyLICHI/I$I JKNBOTHBIX, IITHII, paCTeHHﬁ.




SHGKTpI/I‘-IeCKI/Ie Harpys3kKu CCJIIbCKUX OJHOKBAPTHUPHBIX NOMOB U KBAPTHUP B MHOT'O3TAKHBIX
JIOMax. Y I€NbHbIE HArPY3KH YIUYHOTO OCBELIEHUS.

YcTaHOBIIEHHBIE MOUIHOCTH M TUIOBBIE TpaduKu HArpy3oK NPOU3BOACTBEHHBIX, 0OIIe-
CTBEHHBIX M KOMMYHAJIbHO-OBITOBBIX NOTpeOuTENei B celnbckoil MeCTHOCTH. OCOOEHHOCTH OIl-
pelesieHus pacueTHBIX AIEKTPUUECKUX HArpy30K.

Tema 5. CxeMbl 21€KTpOCcHA0KEHHS 00BEKTOB CEILCKOTO XO3sICTRA.

Knaccugukanust >meKTpONPUEMHHKOB CEIHCKOTO XO3SMCTBA O HAAEKHOCTH DJIIEKTPO-
cHaOxeHust. OcOOEHHOCTH BBIJICJICHUS 3JIEKTPOIIPUEMHUKOB, OTHOCSAIINXCS KO BTOPOH KaTeropum.
ObecrieueHre HaEKHOCTU 3JIEKTPOCHAOXKEHUS; PE3EpPBHbIC HCTOYHUKU IUTAHUS B YCIOBHUSX
CEJIbCKOM  MECTHOCTU. MOIIHOCTH  pe3epBUPYEMBIX  DJIEKTPONpUEMHHUKOB. IlepenBrxHbie
AJIEKTPOCTAHLINH.

Cxembl NUTAIOLUX U paclpeiesuTeNbHbIX ceTell HampsbkeHueMm 6-35 kB. Pacnpenenu-
TeJIbHBIE CETU HU3KOTO HanpspkeHUs. [IpoBOJHUKN M cIOCOOBI MPOKIIAAKHI JIMHUN 3JIEKTponepeaay.
MerTo1pl pacuera 3JEeKTPUUECKUX CETEH.

TpanchopmaropHble MOJACTAaHIIMHU B CENBCKON MecTHOCTH. HoMMHANIbHBIE MOILITHOCTH, TUIIBI
U OCOOEGHHOCTHM BBIOOpAa CHJIOBBIX TpaHC(HOPMATOPOB CEIBCKUX DJIEKTPUUECKUX CETeH.
KoHCTpyKTHBHOE BBITIOJTHEHUE MOICTAHIIAM.

Tema 6. DNeKTPONPUEMHUKHU U IIEKTPUYECKHE HATPY3KHU MIEKTPUGHUIIMPOBAHHOTO TPAaHCIIOPTA.

Oco0OeHHOCTH 3JEKTPOCHAOKEHUSI TOPOJICKOTO, MPOMBIIUIEHHOTO M MarucTpajbHOTO H
aneKkTpoTpaHcnopra. Pexxumpl paboTbl U rpapuku 3ieKTpUuecKux Harpy3ok. CyliecTByrouine
CUCTEMBI U CHOCOOBI JEKTPUPHUKAIUU >KENE3HBIX JOpPOT, TOPOJACKOTO0 HA3eMHOI0 TpaHCIOPTa U
METpPOIOJIUTEHA.

TsroBble pacdeTsl AJIEKTPUUYECKOTO TPAHCHOPTAa. AHAIMTUYECKUH METOJ pacuera Mo Me-
toguke MIIC. Pacyer no yenbHOMY pacxoly 3J€KTPOIHEPTUH U SHEPTETUUECKHUE XapaKTEPU CTUKHU
3JIEKTPOBO30B IPOMBIIIJICHHOTO TpaHcnopTa. OCOOEHHOCTH pacdeTa 3EKTPUUYECKHX HArpy30K
TOPOJCKOI0 AIEKTPOTPAHCIOPTA.

Tewma 7. TaroBele ceTH KeIE3HOJ0POKHOTO TPAHCIOPTA.

Cxema TATOBOM MOJCTAHIIMM Ha IOCTOSHHOM TOKe: IpeoOpa3oBaTeNbHbIE arperarsl,
KOMIUIEKTHBIC pacipeneauTeNbHbIe yeTpoiicTBa moctositHHoro Toka tuma KPYTII, cxembr mkadoB
KPVYTII. Cxema TSroBoil mOACTaHIMU HA IMEPEMEHHOM TOKE: TEXHHUYECKHUE XApPaKTEPUCTUKU U
CXeMbl TpaHC(OPMATOPOB TATOBBIX TMOJACTAHLUMN, paclpeleieHue »dJIeKTPOBO30B IO (azam
KOHTaKTHOM ceTHu.

Pacyetr MOIIHOCTH TATOBOM MOACTaHLIUU MO K03 duIreHty crnpoca. OnpeeneHue rogoBoro
pacxo/a 3JEKTPOSHEPTrUU Ha TATY IOE3[I0B MOCTOSHHOIO TOKAa U TATOBBIX arperatoB. Pacuer
Harpy30K M KOJIMYECTBA TATOBBIX MojcTaniuii no metoauke B.I1. Komiena.

DJIEMEHTHI TATOBOM CETH: MUTAKOUIME M OTCACHIBAIOIIME JIMHUM, YCWIMBAKOUIUME MPOBOJA,
penbcoBble ceTH. OCHOBHBIE MaTepuaibl, y3/bl M JAeTaidu TAroBoil cetu. CrnocoObl MOJIBECKH
KOHTaKTHOTO MPOBOJA. DJEKTPUYECKHI pacyeT TIrOBOM CETH: BBIOOP CEYEHHH KOHTAKTHBIX
MIPOBOJIOB U OTIpeieNieHUE MOTEPh HAIIPSHKEHUS B TATOBOM CETH.

Tema 8. Cucrema 3I1eKTpOCHA0KEHHUS TOPOJICKOTO AMIEKTPU(DUIIMPOBAHHOTO TPAHCIIOPTA.

LleHTpasn3oBaHHbIE W JACUECHTPAIU30BAHHBIC CHCTEMbI AJIEKTPOCHAOKCHHS IJICKTPUPH-
IUPOBAHHOTO TpaHcIopTa. MHOroarperaTHble W OJHOArpEraTHBIC MOJICTAHIIMU, UX CXEMbI U OC-
HOBHOE DJIEKTPOO0OOPYIOBaHUE

Pacder MOIIHOCTH TSTOBOM MOJCTAHIIMU, ONIPECICHUE TIaJICHHsI HANPSHKCHUS Ha ydacTKax
TAroBOM cetn. CHUCTEMBbI TIOJBECKHM M TPACCHPOBKA KOHTAKTHOW ceTH. MeXaHMYeCKHi pacder
MPOBOJIOB KOHTAKTHOU ceT. Mapku MPOBOJIOB KOHTAKTHOW CETH, THITBI PEIBCOB, UX TEXHHUYECKUE
XapaKTePUCTUKH.

Tema 9. DAEKTPOXMMHUYECKOE BIUSHUE TATOBBIX CETEH HA CMEKHBIC DICKTPHUUYCCKUE CETH U
KOHCTPYKIIMOHHBIC MaTCpHraJbl.

Ilonstue 6J1y)K,Z[aIOH_ICFO TOKa, MPUYUHBI U TOCJICACTBHUA €TI0 IOABJICHHA. CnocoObl mac-
CHUBHOT'O OTpaHU4YCHUA BCIIMYUHBI 6.Hy>KI[aIOH_II/IX TOKOB.




3aH_[I/ITa IIOA3CMHBIX COOpy)KeHI/Iﬁ oT 3H€KTpOXI/IMI/I‘-ICCKOI71 KOppO3rU: KaTOAHAsA, ApCHAXKHAA
" OPOTCKTOpHAs 3aluTra. Hx cxembl MCTOABI pacyeTa.

Tema 10. DiekTpocHAOKEHUE U AIIEKTPOOOOPYIOBAHUE OTKPBITHIX TOPHBIX PAOOT.

TpeboBanus K cucTeMam 3JIeKTpocHa0XKeHUs, 00YCIOBIEHHBIE CIIEIIM(PHUKON TOPHBIX padoT
OTKPBITBIM CIIOCOOOM: KiIacCU(HUKAIHS TPUEMHHUKOB 0 HAJISKHOCTHU AJIEKTPOCHAOKEHUS, PEKUMBI
pabOThI AIIEKTPUYECKONW HEWTpalid, 3amuTa OT OJHO(pA3HBIX 3aMBIKAHHA HAa 3€MITI0 B CETSAX JIO H
Boiie 1000 B, Hanuuue nepeaBMKHBIX U IEPEHOCHBIX AIEMEHTOB B CUCTEME 3JIEKTPOCHAOKEHNS.

OcHOBHBIE 3JIEKTPONPUEMHHUKU HAa OTKPBITHIX T'OPHBIX paboTax: KOBLIOBBIE, LIArarollue,
pPOTOpHBIE PKCKABATOPBI, OYpOBBIE CTaHKH, CAMOXOJIHBIE MOTPY30YHBIE YCTPOWCTBA, OTBaJI0OOpa-
30BaTEIM, MOILIHbIE JIEHTOYHbIE KOHBEHEPHI.

OCOOEHHOCTH TIOCTPOCHHUSI CXEM JJIEKTPOCHAOXKEHHUs: MPOJOJIbHBIE, MOMepeyHble U 0op-
TOBBIE CXEMBI JJIEKTPOCHAOXKEHHS pa3pe3a. CxeMa 3eKTPOCHAOKEHHS TTPU TPAHCTIOPTHOM CUCTEME
pa3paboTku. OCHOBHBIE 3JIEMEHTBHI CHUCTEMBI AJIEKTPOCHAOKEHMSI: MEPEIBUKHBIE KOMIUIEKTHbBIE
tpanchopmatopubie noactanuuu tuna [IKTII, TICKTII; nmepeaBukHbie pacrpenenuTeNIbHbIe U
npukitouatenbubie myHKTH TUTIOB [TPTI, KPVYIIII, IKHO; Bo3aymiHbie 1 kabenbHbIE TUHUH.

DNEeKTPUUYECKOE OCBEIEHUE OTKPBITHIX FOPHBIX paboT. Mcrounuku cera. OCBETUTENbHbBIE
npudopel. O0OpyAOBaHUE IIEKTPUUECKOTO OCBEIIECHUS: TTOACTAHIINHU KaphepHoro ocBemieHus [1KO,
nepenBuKHbIe onopsl ¢ mpokekropamu [13C, omopsl A7 YCTAaHOBKM CBETHJIBHUKOB C JIaMIIaMU
JAKcT-20000. Pacuet 31eKTpUUeCKOTr0o OCBEIIEHUS KapbePOB U Pa3pe30B.

3a3emileHHEe 3JIEKTPOYCTAHOBOK B Kapbhepax U paszpe3ax. OCcOOEHHOCTH BBINIOJHEHHUS 3a-
LIUTHOTO 3a3eMiieHud. Pacuer 3ammrTHOro 3a3emiieHus. Cxema ycTpOHCTBA 3alllUTHOTO 3a3€MJICHUS
B YCJIOBUSIX pa3pesa.

Tema 11. DiiekTpocHAOKEHHE H DJIEKTPOOOOPYIOBAHKE ITOJ3EMHBIX TOPHEIX PA0OT.

TpeGoBanusi K cucTeMaM D3JIEKTPOCHAOXKEHHS, OO0YCIOBIEHHBIC CHEIU(UKON ITOI3eMHON
JOOBIYM TIOJIE3HBIX HMCKOMAEMBIX: KiacCH(UKAIMs TPUEMHUKOB 1O HAJCKHOCTH DJIEKTPOCHAO-
YKEHUS, B3PbIBO- M IM0KapPOOTIaCHOCTh, HATUIHE MEPEABUKHBIX U IEPEHOCHBIX SJIEMEHTOB B CUCTEME
ANEKTPOCHAOKEHUS.

OCHOBHBIE AIEKTPONPUEMHHKH MOJ3EMHBIX TOPHBIX PAOOT: TOPHOI0OBIBAOIINE KOM OalHBI,
AJIEKTPOBO3HBIN ¥ KOHBEHEPHBIN TPAHCIIOPT, BOJAOOTIMBHBIC M BEHTUIISIITHOHHBIC YCTAHOBKH.

OCOOCHHOCTH TIOCTPOCHHUS CXEM JJICKTPOCHAOKEHHS Ha TMOBEPXHOCTH M B ImaxTe. CXembl
pacnpenenuTeabHbIX ceTeil. [llaxTHoe (pyTHUYHOE) DIIEKTPOOOOPYIOBAHNE U CIICIIMAIbHBIE MapKH
Kabesen.

Tema 12. CucreMsl 2J1EKTPOCHA0KEHUS NPEAIPUITHI He(DTEra30Boi OTpaCIH.

OcoOeHHOCTH 3JIeKTPOCHAOKEHHST He(Tera3oBbIX MECTOPOXKJICHHM W MarucTpaliel: pac-
MOJIOYKEHHUE 0OBEKTOB AIEKTPOCHAOKEHHUS B TPYAHOIOCTYITHBIX paliOHAX, CYPOBBIC KIUMATHYECKUE
ycnoBusi, 00JbIIask MPOTSHKEHHOCTh HE(PTETa30BbIX MarucTpaiei.

Crennuyeckue MeKTPOIPUEMHUKH He()TEIPOMBICTIOB: OypOBBIE YCTAHOBKH, IOTPYKHBIE U
TUTYHKEPHBIE HACOCHL. Y POBHU HAMPSHKEHHH, POJI TOKA AIEKTPONPUEMHUKOB, UX PEKUMBI pAOOTHI.

Pacyer snexTpuueckux Harpy3ok OYpOBBIX YCTaHOBOK, JOOBIBAIOIIUX KOMILUIEKCOB U
KOMIIPECCOPHBIX CTaHIUui. OCOOEHHOCTH TOCTPOCHHS CXEM DJIIEKTPOCHAOXKEHUS, BHIOOp 3JIeK-
TPOOOOPYIOBAHHSL.

4.2 Cooeporcanue npaxmuueckozo pazoena OUCUUNIUHBL (MeMamMuKa NPAKMUYECKUX
3aHAmMUIL)

Pazoen 1. Obwaa meopus snexkmpocHaborcerus (7-u cemecmp)

1. Onpenenenne pacyeTHbIX WIEKTPUIECKUX HATPY30K

N3yueHne MeTOJ0B pacueTHBIX KOA((UIMEHTOB, YHOPSAAOYEHHBIX auarpamm, koldddu-
LIUEHTOB CIIPOCa, a TaK)Ke 0COOEHHOCTEH UX MPUMEHEHHS JUIsl IPUEMHUKOB JIEKTPUUECKON SHEPTUU
HanpspkeHreM 110 U Boinle 1 kB. CocTaBieHne BEIOMOCTH AIIEKTPOIPUEMHUKOB U PacdeT Harpy3oK
BBITOJIHSAETCS 110 BApUAHTaM JIIsl KOHKPETHBIX MPOMBIIIJIEHHBIX OOBEKTOB.

; Pacuer BHYTpH3aBOACKUX pACHPEACIUTEIbHBIX CETCH HAaMpshKeHHeM BhIie 1 kB




Brimonnsercs 000cHOBaHUE KOHPUTYpAIUK CXEM JIEKTPOCHA0KEHUs, BBIOODP crIoco00B
KaHaJU3aluu SJIEKTPUYECKOM 3HEPIHM, a TAaKKE MapOK M CEUEHUIl IPOBOJHUKOB M Kadeine.
[Ipou3BOAUTCS TEXHUKO-3KOHOMHUYECKOE CPAaBHEHUE BApUAHTOB CXEMbl IO YKPYIIHEHHBIM U pe-
JIbHBIM SKOHOMUYECKUM IOKa3aTessaM. M3ydaroTcsi MpOCHEeKThl M KaTajJord BbICOKOBOJIBTHOTO
000pYyZIOBaHUS C AaHAIM30M €T0 TEXHHYECKHX XapaKTEPUCTUK, TPEUMYILECTB H HEAOCTATKOB.

3. PacyeT BHYTPHIIEXOBBIX pacIpeAcIMTEALHBIX ceTel HanpsbkeHueMm Jio 1 kB

BrimonHseTcss pacyeT MOIIHOCTH CHIIOBBIX TpaHchopMaTopoB 1exoBbeix TII, o6ocHOBaHME
X MECTOIOJIO)KEHHUS M BBIOOp MapoK M CEueHUHl NpOBOAHMKOB M Kabeneil. IlpomsBomurcs
TEXHUKO-DKOHOMUYECKOE CpPAaBHEHUE BAapUaHTOB. [3ydaloTCs NPOCHEKTHI M KAaTaJIOTM HU3KO-
BOJIbTHOTO KOMILIEKTHOTO OOOpY/IOBaHMSI, aHAIU3UPYIOTCS €ro TEXHUYECKUE XapaKTEPUCTHKH,
IIPEUMYILECTBA U HEJTOCTATKH.

4. Pacyer TOKOB KOPOTKOTO 3aMbIKaHHs B HU3KOBOJbTHBIX BHYTPH3ABOJCKUX U BHYTPH-
LIEXOBBIX CETIX

N3yuatorcst 0cOOEHHOCTH pacdeTa TOKOB K.3. B CETAX HampspbkeHuem jo 1 kB, B T.u. s
HECUMMETPUUHBIX (HEMOIHO(]A3HBIX) PEKUMOB. BpImosHseTcss BbIOOpP KOMMYTAllMOHHBIX W 3a-
IIUTHBIX annapaToB HampsbkeHueM 10 | kB, pacueT ycTaBok cpabaThIBaHUS M MPOBEpPKAa UYBCT-
BUTEJIBHOCTH.

5. Bu160p KOMIEHCHPYIOIINX YCTPOWCTB

Ompenensercs MOIIHOCTh KOHJIEHCATOPHBIX OaTapel, moaieKaniuxX YCTAHOBKE B CETAX J0 U
Boime 1 kB. IIpou3BoaaTcs TEXHUKO-3KOHOMHYECKHE PACUYETHI 1O BHIOOPY PAIIMOHAIIEHOTO MECTa
PacCIOJIOAKEHUS] KOMIIEHCUPYIOIIUX YCTPOWCTB.

6. PacueTsl moka3zaTejiell KauecTBa DIEKTPOSHEPTHHI

N3yuaroTcst opurnHaIbHBIE METOJIUKH pacdeTa MoKa3aresieil KaueTcBa dJIEKTPOIHEPTHH ISt
pa3IMYHBIX TPYNN TOTpeOuTEeNne (IyroBbIX IMEYel M CBApPOYHBIX YCTAaHOBOK, CHJIOBBIX IIO-
JYIPOBOTHUKOBBIX MpeoOpazoBaTeneid u Ap.). Ha nmpumepe KOHKPETHBIX CXeM AJIEKTPOCHAOKECHUS
(mo BapwaHTaMm) OMPENCISIFOTCS MOKa3aTelN KadecTBa, BHIOMPAIOTCS TEXHUYECKUE CPEACTBA IS
MTOBBIIICHUS KAY€CTBA JICKTPOIHEPTHH.

7. Y4erT aIeKTpOodHEeprur, aHaJIN3 HIEKTPONOTPEOICHUS] U MEPOIIPUSITHUS [0 SHEProcOEPEKEHHIO

N3ydenne npubOPOB U CUCTEM TEXHUYECKOTO U KOMMEPYECKOTO yueTa 3JIEKTPOIHEPIHH (110
MPOCIEKTaM, KaTajioraM M CIpaBOYHUKAM). AHAlU3 CTPYKTYpbl SHEPro3arpar MO OCHOBHBIM
TEXHOJIOTUYECKHUM M DSHEPreTHYEeCKHM COCTaBJsIomUM. Pacyuer pacxoia 3JIEKTpPOSHEpruu s
SHEProeMKuX MoJpa3AescHuil (M0 yIeNbHBIM IOKa3aTeNIIM WIM W3BECTHBIM MAaTeMaTHYeCKUM
MOJENSIM) U MTOTEPh B AIEKTPUUECKUX CETAX.

Paszoen 2. Dnexmpocuabocenue ompacne (8-ii cemecmp)

1. U3yyeHne cxeMbl DIESKTPOCHAOKEHHS M DIIEKTPHUYECKHX HAIPY30K HHIAMBHAYAJIBLHOIO
JKHJIOTO JIoMa (KBapTUPHI)

Ha npuMepe TUIOBBIX KBapTHUP U KOTTEIHKEH COCTABIISAETCS BEIOMOCTh JIEKTPOIIPUEMHHUKOB
Y BBITIOJHSETCS 3CKU3HBIN MIPOEKT BHYTPEHHEH 3nekTponpoBoaku. [Ipu atom uzyuatorcs [OCTol u
BEJIOMCTBEHHbIE HOpPMAaTuBHI ['occTpos Poccuun, mMpocmeKkTsl M KaTajiord AJIEKTPOYCTaHOBOUHBIX
U3IEIINI.

2. Bo1Oop cXeMbI 3JeKTPOCHAOKEHHUS TOPOJICKOTO MUKpOpaiioHa

3a OCHOBY NPUHUMAETCS TUIOBOW WMIIM PEAbHBIM >KWJIOM KBapTaj, UMEIOUIUNA B CBOEM
COCTaBe OIpPEACICHHOE KOJMYECTBO JKHUIBIX JOMOB Pa3HON JITaXHOCTU M PsAJ OOIIECTBEHHBIX
3naHui. BeIMonHsAeTCs pacyeT ANeKTPUIECKUX Harpy30K, BBIOOP HCTOYHUKOB MTUTAHUS U DIIEMEHTOB
cxembl anekrpocHabxenus: BPY, TII, LIPII. CoBpemMeHHOE KOMILIEKTHOE AJIEKTPOOOOPYIOBaHUE
MoAOMpPAETCs MO CIIPABOYHUKAM U KaTajaoram 3aBOJIOB-U3TOTOBUTEINCH.

3. PacdeT Hapy»KHOTO OCBEIICHUS TOPOACKOTO MUKPOPAoHa
I[J'IH PACCMOTPCHHOI'O B MPCABIAYIIEM 3aJIaHUA MHKpOpaﬁOHa JOIIOJITHUTCIIBHO BBIGI/IpaIOTCSI
U paCCUHUTHIBAIOTCA CUCTEMA OCBCHICHUA OJIHOH W3 Yl (I/IJ'II/I BHYTPUKBApPTAJIbHOTO npoe3ﬂa), a




TaK)Ke MPOKEKTOPHAs YCTAHOBKA CLIOPTUBHOM TIOIIAIKH (UITU IPYro¥ MpUJIEratoieil TeppUTOpUN).
[TpousBouTCs 00OCHOBAaHME HOPMATHUBHOUM OCBEIEHHOCTH, BHIOOP CBETHJILHHUKOB M CXEMBI HX
pa3MELLIEHUS, pacueT JICKTPUUECKHUX CETEe. BoruepunBaeTcs miaH OCBETUTENBHON YCTAHOBKH.

4. Pacyer crcTeMbl AIEKTPOCHA0KEHHUS CEITbCKOTO paiioHa

JUisi TUIIOBOTO WJIM PEATBHOTO CEIbCKOXO3IHCTBEHHOTO OOBEKTa (KHMBOTHOBOIYECKOTO
KOMILJIEKCA € YKWJIBIM IOCEJIKOM) IPOM3BOAMTCS pacueT 3JIEKTPUUYECKUX Harpy3ok M BbIOOp oOc-
HOBHBIX 3JIEMEHTOB CHUCTEMBI AJIEKTPOCHAOKEHMS HAa HanpsbkeHuu 10 U Bbime 1000 B. YuuteiBas
HAJE)KHOCTh  AJIEKTPOCHAOXKEHMs, PACCMaTPUBAIOTCSI BAapUAHThl PE3EPBUPOBAHUS  DIIEKTPO-
CHa0XKEHHUSI C TIOMOIIBIO MEPEABIKHBIX aBTOHOMHBIX JU3EJIb-T€HEPATOPHBIX ycTaHOBOK. Ilo ka-
TajoraM M CIPaBOYHBIM MaTepuaiaM BbIOMPAETCS OCHOBHOE 3JIEKTPOOOOpPYIOBAaHUE U TOKOBE-
JyIINE YacTH.

5. Pacuer sieKTprUYecKuX Harpy30K U BLIOOP JIEMEHTOB TATOBOM MOJACTAHIIMU TOPOICKOTO
ANIEKTPU(GUIIMPOBAHHOTO TPAHCIOPTA

Ha ocHoBanuu muiaHa myTeBOTO pa3BUTHS U Tpaduka ABMXKEHHSI MPOU3BOJUTCS PACUET
YACIBHOTO pacxo/ia dJIEKTpodHepruu (KBT-4/T-KM), TOKOB Harpy3ku ¥ BbIOOP DJIEMEHTOB TATOBOM
cetu. [lo xaTamoraMm M crpaBOYHBIM MarepHajiaM BbIOMpPAeTCs OCHOBHOE 3JIEKTPOOOOpyrOBaHHE U
TOKOBEyIIME 4YacTH. BbruepunBaercs cxeMa TATOBOM MOJCTaHIMM C yKa3aHHMEM BCEX THIIOB U
HOMHHAJIOB BBIOPAHHBIX TPOBOJHUKOB U aIapaToB.

6. Pacuer anekTpuyeckrx Harpy3oK U BbIOOpP CHCTEMBI JIEKTPOCHA0KEHHUS KEJIe30PYAHOTO
Kapbepa

Ha 6a3e TunoBoil win peaabHOM BEIOMOCTH JIEKTPONPHUEMHHUKOB (IO BBIOOPY CTYJIEHTOB)
OTIpEIeIIAETCS PacXo/1 JIEKTPOIHEPTUU HA BBIIOJHEHHUE OCHOBHBIX TOPHBIX pabOT U MPOU3BOIATCS
AIIEKTPUYECKHE pacyeThl OCHOBHBIX 3JIEMEHTOB MMTaIoUlell W pacnpenenurtenbHoi cetu. [lo
KarajoraM M CIpaBOYHBIM MaTepHajiaM BBIOMpPAETCsl OCHOBHOE 3JIEKTPOOOOPYIOBaHUE, U3YUYAIOTCS
€ro KOHCTPYKTHUBHBIE 0COOCHHOCTH, Ha3HAUYEHUE U MOPSIOK IKCIUTyaTalllu.

7. Pacuer >neKTpUYECKMX HArpy30K M BBIOOD CHUCTEMBI 3JIEKTPOCHAOXKEHUS IMOI3EMHOTO
pYIHHKA

Ha ocHOoBaHMM BEIOMOCTH 3JEKTPUYECKUX HATPY30K M KAPTHI-CXEMBbI IIAXThl WA PyJHUKA
OTIPEIEIIAIOTCSA PACUETHBIE AIEKTPUUECKUE HArPy3KH, BEIOUPAIOTCS CXEMBbI 3JIEKTPOCHAOKEHUS IS
IMOJ3€MHOM YacTU M Ha NoBepxHOCTH. [lo kaTtasoram W crpaBOYHBIM MaTepUallaM HU3ydaeTcs U
BBIOMPAETCSI OCHOBHOE AJIEKTPOOOOPYIOBaHHUE, €r0 KOHCTPYKTHUBHBIE OCOOEHHOCTH, Ha3HAUYECHUE U
MOPAIOK SKCIUTyaTalluH.

8. Pacuer aneKkTpuyeckMX HArpy3okK U BbIOOp CHUCTEMBI 3JIEKTpOocHabkeHus HedrerazoBoi
Marucrpanu

Ha 6a3e TUNOBBIX MPOEKTOB U3y4YarOTCsl OCHOBHBIE TEXHOJIOTUYECKUE OOBEKTHI PEATIPUATUN
He(Tera3oBoro KOMILIEKCa, PEXKUMBI UX pabOThI U CUCTEMBI 3JIeKTpocHab)eHus. J1ig BbIOpaHHOTO
oObekTa (IO BapuaHTaM) BBINOJHACTCS YKPYNHEHHBIH pacdeT »JJIEKTPUYECKHX Harpysok,
000CHOBaHME CXeMbI AneKkTpocHadxeHus. [1o karagoram u CpaBOYHBIM MaTepHallaM M3ydaeTcs U
BBIOMPAETCS CIENHUATIBLHOE AIIEKTPOOOOPYI0BaAHHE.

5 O0pa3oBaTe/ibHbIC U MH(POPMAIIMOHHBbIE TEXHOJIOTHHU

OcoOeHHOCTAMHU Kypca «DJIEeKTPOCHAOXKEHUE» SBIIAIOTCS NMpaKTHUYecKas HalpaBIeHHOCTb
COJIepKaHMs Ha MPOEKTHYI0 M HKCIUIyaTallMOHHYIO JESTeIbHOCTb, TECHAas MEXIUCLUIUIMHApHAs
CBSI3b C JPYTUMH CHELINpeIMeTaMM JaHHOTO HAIPaBJICHHUs MOJArOTOBKU M IMOJTOTOBKA K BBINOJ-
HEHHIO BBIIYCKHOM KBaTM(PHUKAIIMOHHON pabOTHI.

CornacHo yuyeOHOMY IUIaHY MpPH HM3YYEHUHM AUCLUIUIMHBI MPEAYCMOTPEHBI JIEKIIMOHHBIE
3anATHA (11% ot obmiero o6beM 4acoB), MpakTUUYECKHE U TabopaTtopHble 3aHATHS (B cymme 19% ot
o0miero oo0bemMa 4yacoB) U camocTosTenbHas padora (50%).

Temaruka JIeKIUH 10JKHA OXBATBHIBATh BCE pa3zieibl pabodel mporpamMmsl. [Ipu nznoxeHuu
TEOPETUYECKOr0 MarepHaia HeoOX0qMMO OCHOBHOE BHHMaHHE oOpamiaTh Ha OOIIME MPUHIUIBI U
0COOEHHOCTH TOCTPOCHUSI CXEM JIEKTPOCHAOKEHUSI Pa3IUYHbIX 0OBEKTOB, METO/Ibl ONPEACICHUS
pPAcUETHBIX ANEKTPUUYECKUX HArpy30K, TEXHHYECKHE M SKOHOMHYECKHE ACMEKThl KOMIIEHCAIUU
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PEaKTUBHON MOITHOCTH M Ka4uecTBa deKTpuyeckor sHeprun. Oco0o clieayeT BBIACIATh MaTepuall,
CBSI3aHHBIK C TPOCKTHPOBAHUEM CHCTEM DJICKTPOCHAOKEHUS M BBINIOJHEHUEM KOMILIEKCHOTO
KypCOBOTO M JHIUIOMHOTO TPOEKTOB (BBIMYCKHOW KBaJM(UKAIIMOHHON padoTel). M3mosxkenue
TEOPETUYECKOI0 MaTepuasla [yl HarJISIAHOCTH JKEJATENIbHO COINPOBOXAATH MYJIbTUMEIUNHBIMU
IIPE3EHTALMAMH UM PACUETHBIMM IIPUMEPAMU C UCII0JIb30BaHHEM DBM 1 IpoeKIIMOHHOM TEXHUKH.

[IpakTuyeckue 3aHATHS TPOBOAATCS B Jabopatopusx kadeapsr DIl u KoMIbIOTEPHBIX
kinaccax MI'TY, rae mpoBOAWTCS MHAMBHIyalbHOE M OpuragHoe (1O 2 YeloBeKa) BBHITOJIHEHHE
MIPaKTUYECKUX 3a/laHul, COOTBETCTBYIOILMX TEMAaTHUKE M3y4aeMbIX TEOPETHUYECKUX pa3zesioB
JUCLMIUIMHBL, a TAKXKE BBINOJHAIOTCA MUCbMEHHbIE KOHTposbHbIE paboThl (AKP) nmo Bapuantam.
[Ipn 3TOM IMIHMPOKO MCHOJIB3YETCS «IPOOJIEMHBIN MOAX0», MPU KOTOPOM CTYAEHTHI JTOJIKHBI ca-
MOCTOSATEIBHO MIPEIOAKUTH BEPHBIN criocol pewieHus. [lpenonaBarens, KOHTPOJIUPYS U HAIIPABIISS
IIpOLIECC  pelIeHMs, O0O0ecleyrMBacT TEM CaMbIM HHTEPAaKTUBHOCTh Ipolecca OOydeHusl.
3aKIIOUNTENbHBIM 3TAllOM MPAKTHUECKOTO 3aHSATHUS SBISETCS MPEIbsBICHHE CTYIAEHTOM IIPETo-
JlaBaTelt0 0TYETa MO MPAKTHYECKOMY 3aHSTHIO B 3JIEKTPOHHOM BHJIE.

JlaboparopHble 3aHATUSA MpoBoAATCA B jaboparopusx kadenpst OIIII, ocHamieHHBIX He-
00XOJMMBIM CTEHJaMH W HarasaHbIMU mocoOusmu (cm. m. 4.3.). Tlo mpaBuiaaM TeXHUKH 0€30-
MIACHOCTU K BBIMIOJIHEHUIO PabOThl CTYINEHTHI JOMYCKaroTcsl OpuragamMu no 3-4 yenoBeka, Mpo-
LIe/IIINE COOTBETCTBYIOLIUN MHCTPYKTaXX M IOJ HEMPEPbIBHBIM KOHTPOJIEM MPENojaBaTess WIn
yueOHO-BCIIOMOTaTeNbHOr0 mnepcoHana. [lo wuToram BbIMOJHEHUS pabOThl KaXKIbIH CTYIEHT
0(pOpMIISIET U 3aLIUILAET OTYET, B KOTOPOM MPUBOJISATCS:

- Ha3BaHUE U LIeJIb paboThI;

- CXeMbl J1a00paTOPHOI YCTaHOBKH;

- TAOJUIIBI SKCIIEPUMEHTAIBHBIX U PACUETHBIX JAHHBIX,

- He0OX0IMMbIe TpaQUKU U TUarpaMMBl;

- BBIBOJIBI TIO paboTe.

Jly1s ycTaHOBIJIEHUS 0OpaTHOM CBS3U CO CTYyIEHTaMU Ha JIEKIUAX U MPAKTUYECKUX 3aHSITUAX
HEOOXOIMMO TIPUBJIEKATh CTYICHTOB K PEIICHHIO HEOONBIIMX 3adad, B T.4. Ha OBM, a taxxke
MpoBOAUTh Onuil-koHTposn (10-15 MHUHYT), aHaNM3 PE3yIBTaTOB KOTOPHIX MO3BOJUT ONEPATHBHO
BHECTH KOPPEKILMIO B U3JI0KEHUE TEOPETUUECKOTO MaTepHraa.

C uenbio ymydiieHuss MOTHBAIMM MO3HABATEIbHON NEATEIbHOCTU JOJDKHA OBITH BBEJCHA
pPEUTUHIOBAsl CUCTEMA, NTPEAYCMATPUBAIOIAsl IOCTOSHHBINA KOHTPOJIb 3HAHUI U YMEHUU CTYACHTOB.
J11 KOHTPOJI 3HAHUM CTYACHTOB paboyeil MporpaMMoil AMCUUILITUHBI IPEAYCMOTPEHO BBITIOJTHEHHE
CTYIACHTaMH ayJUTOPHBIX KOHTPOJBHBIX pabOT MO TEOPETUYECKOMY MaTepHally JEKIHUil, a Takxke
coOeceloBaHME 10 MTOTaM BBIMOJHEHHS J1a0OpaTOPHBIX pabdOT M pacueTHBIX 3aJaHHi,
BBITIOJTHEHHBIX HA IPAKTUYECKUX 3aHATUSX.

[IpuHUHMIIBI TOCTPOEHUS PEUTUHTOBOM CUCTEMbI KOHTPOJIS M OLIEHKU KayeCTBA 3HAHUM:

- OpraHM3alys HENpEepbIBHOIO KOHTPOJS KayecTBAa 3HAHUM CTYJEHTOB B TEUEHUE BCETO
CpOKa M3Y4YEeHUs NUCHUIUIMHBI, CTUMYJIMPOBAHUE PUTMUYHON pabOTHI CTYJIEHTOB B TEUYEHUE Ce-
MecTpa;

- TIOBBIIIEHHE 3HAYMMOCTH CAMOCTOATEIbHOW M WHAMBHAYalbHON paboThl MyTeMm pas3pa-
OOTKM W BBIIaYM CTYACHTAM HWHAMBHUIYaJIbHBIX BAapHAHTOB U KOHTPOJIbHBIX 3a/laHUM, a Takxke
MOSIBJICHUE BO3MO>KHOCTU BCEr/la MOJYyYUTh KOHCYJIbTALMIO M MHIMBHUAYAJIbHYIO TIOMOILb IPH UX
BBITIOJTHEHUH;

- OpraHu3alys BbIMOJHEHUS 3aJaHUi B CpPOKH, ONM3KHE K ONTHMAIbHBIM, IyTeM TINIa-
TEJIBHOTO PEUTUHIOBaHUS PE3YJIbTaTOB.

WToroBblif peHTUHT siBIsieTcs 00OOIIEHHBIM MOKa3aTeleM KauecTBa OOy4eHHUs M ompene-
JseTcs KaK CyMMapHBIH pe3yslbTaT KOHTPOJIS 3HAHUNH B COOTBETCTBUHU C IUIAHOM-TpaUKOM ca-
MOCTOSITENIbHOM pabOThI CTY/IEHTa, KOTOPBI COCTABIISIETCS M KOHTPOJIUPYETCS JIEKTOPOM (BEAYIIUM
IIPEero/iaBaTesieM).

B nienom camocrosiTenbHast paboTa CTyA€HTa B CEMECTpe 10 JUCHUIUIMHE onieHuBaeTcs B 100
O6ayoB. YcCHeBalOIIMM MO JUCHMIUIMHE CUMTAeTCs CTYJEHT, €CIM OH Ha TEeKYIIMA MOMEHT
BBITNOJIHAET IJIaH-rpaduk ¢ peituarom He Hwxe 50%. IIpu uTOroBoit arTecTaliui B COOTBETCTBUU C
IIOJIOKEHUEM CTYJIEHT C 3aKJIFOUUTENIBHBIM PEUTUHIOM HE HIKe 85% MOoTydaeT aBTOMAaTOM OLEHKY
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«OTJINYHO», a IIPU peUTHHIe HE HIKE 75% - OLleHKY «Xopom1o». CTyeHTsl C peUTUHIoM MeHee 35%
10 UTOraM CeMeCTpa K cAadye dK3aMeHa WU 3a4eTa He JOIYCKAIOTCs.

[IpakTnueckne 3aHATHS TPOBOAATCS B (OpME MPAKTUUYECKOW ITOATOTOBKH B  YCIOBHSIX
BBITIOJIHEHHS 00 YJarOITUMUCS BUIOB PaOOT, CBSI3aHHBIX ¢ OyAyIeit MpodeCcCHOHABHOMN NeATeTbHOCTHIO
Y HalpaBJICHHBIX HAa (OPMUPOBAHUE, 3aKPEIICHUE, Pa3BUTHE MPAKTUYECKUX HABBIKOB M KOMITCTCHIIHMA
1o npouiIro 00pa30BaTEIbHON MPOrpaMMbl

6 YueOHO-MeTOIUYECKOE 00ecIeueHHEe CAMOCTONATEIbHOM PAaGoThI CTY1eHTOB

[lo mucuuminHe «ONeKTpocHaOXEHUe» MperycMOTpeHa ayAUTOPHAasi U BHEAayIMUTOpHAas
caMmocTosTeNbHass pabora oOyuaronuxcs. BHeayauropHas camocTosiTenbHas paboTa CTYIEHTOB
OCYIICCTBIIAACTCA B BHUAC UYTCHUSA U npopa60TK1/1 KOHCIICKTOB, JIUTCPATYpPbl W OJICKTPOHHBIX
00pa30BaTeNIbHBIX PECYpCOB C HEOOXOIMMBIMHM KOHCYIbTALMSIMHM IpenojaBaTess. AyIUTOpHas
camMocCTOsiTeNIbHAasg paboTa MpeanojiaraeT  BHIOJHEHHE JIaOpaTOpHBIX paboT, pelleHue
MPAKTUYCCKUX paCUYCTHBIX 3aJa4 110 TEMaM KypcCa, BBIITOJIHCHHUEC KOHTPOJIbHBIX pa60T H KypCOBOI'O
MPOEKTA.

6.1./laoopamopnutit npakmuxym (7 cemecmp)

HccnemoBaHueBIUSHAST OTKJIOHECHUS HAINpPsDKEHUS Ha pabdOTy acHHXPOHHOTO 3JICKTPO-
neuratens (J1/p Nel0).

OmnpeneneHne YJKOHOMHUYECKH TIETIECO00Pa3HOTO peskuMa padOTHI CHIIOBBIX TPaHC(HOPMATOPOB
(/p Nell).

OmnbITHOE TTOCTpPOCHKE TPadUKOB HArPY30K U omnpeaesieHrne ux napametpon (1/p Nel3).

N3mepennenapaMeTpoB Ta30pa3psIHBIX JaMI W IyCKOPEryIupyromed ammaparypsl (J1/p
Nels).

KomnencarnuspeakrusHoit MmoutHOCTH (71/p Nel6).

KauectBoanexkrpuyeckoit sHepruun (1/p Nel8).

OmnpeneneHre BO3MOXKHOCTH BKJIIOUEHHUS TPaHC(POPMATOPOB Ha MapalljiebHyl0 padoty (i1/p
Nel9).

HccnenoBannepexIMOB HEUTpalid B cucTeMax iekTpocHatxkeHus (1/p Ne21).

6.2. Ilpumepnsie ayoumophsle npaxmuyeckue 3a0anusl

3aoaua 1. OnpenenuTh pacueTHbIE dJIEKTPUUECKHUE HArPy3KU, BIOpPATh UCTOUHUKU IMUTAHUS
U CXEeMY OJJIEKTpPOCHAOXKEHHUS MPOMBIIIJIEHHOTO O0BEKTa Ha OCHOBAaHWHU 33JaHHOW BEIOMOCTHU
AIIEKTPOTIPUEMHHUKOB:
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:f-l’l HaumeHoBaHue 3neKkTponpueMHuka | Py, kBt | n Ky cos ¢ tg o
1 2 3 - 5 6 7
3-azuwbiii AP

| |Komnpeccophas ycTaHOBKa 28 5 0,65 08 0.75
2 |BeHTHnsTOpHAs YCTaHOBKA 15 4 0,7 . ’

3 |Hacochas ycraHoBKa 55 8

4 |CraHoK (hpe3epHblii 11,5 14

5 |CraHOK TOKapHBIH 14 12

6 |CraHOK CTpOrajbHBIH 11 10

7 |CraHOoK KapycebHbIH 40 2

8 |CraHok Ha)KOAYHBIN : 2,8 5 0,14 0.5 1,73
9 |CraHOK BMHTOpE3HBbIi 15 6

10 |CraHOK pacTOYHbIH 42 2

11 |Cranok uin¢oBaJIbHbIH 3 15

12 |CraHOK CIMTKOOOAMPOYHBIi 45 4

13 |CraHOK ranToBO4HBIH - 8

14 | MonoT KOBOYHBIH 15 7 0.24

15 |Tlpecc mtTamMnoBOYHbIH 45 12 g 0,65 1. 17
16 |[ABToMmat (hpesepHblit ] 20 0,17

17 |Ileup nHAYKUMOHHAS 8 4 0.75 0,35 2,67
18 |Ileuys nyrosas 30 4 > 0,87 0,56
19 |Tleub cONPOTHUBICHHSA 35 6 0,8 0,95 0,33
20 |KoHBeiiep JICHTOYHBIH X 35 2 0,55 0,75 0,88
21 |TpaHcnoprep poOJaMKOBBIH 10 3

3adaua 2.BbINOTHUTE pacyeT ANCKTPUYECKUX HArpy30K >KHIJIOTO MHKpPOpaioHa, BHIOpaTh
CXEMY BHEIITHET0 U BHYTPEHHETO AJIEKTPOCHAOKEHHSI M paCCUUTATh MUTAIOLINE U paclpeesITeIbHbIE
AIIEKTPUYECKHUE CETH.

13



7

Fovs e W

6.3. Kypcoeoit npoexm (8 cemecmp)

KypcoBoii mpoeKT no AucHuIinHe «NeKTpOCcHA0KEHNEe» BBIMOJIHAETCS B 8§ ceMecTpe, Kak
3aKIIIOYUTENBHBIN ATall MOJrOTOBKM OakanaBpa IO JaHHOMY HAIPaBICHHUIO U, TIO CYTH, SBISETCA
OCHOBOH /1715 BBIITYCKHOM KBaJTU(UKAIIMOHHON pabOThI.



Lenpro KypcOBOTO MPOEKTA ABIISETCS 3aKpEIUIEHUE TEOPETHUECKUX 3HAHUH U PUOOpETEHHE
IIPAKTUYECKUX HABBIKOB II0 PELICHUIO IPOEKTHBIX, PACUETHBIX M ONTUMU3ALMOHHBIX 3a/1ad B
00J1aCTH AIIEKTPOCHA0KEHHUS TPOMBIIIICHHBIX MPEIIPUATHI WIH IPYTUX 00BEKTOB (B COOTBETCTBUU
Cc 3amaHueM). BaxHOW cocTaBisromeld pabOThl SBISETCS O3HAKOMIICHHE CTYJIEHTOB C
COBPEMEHHBIMHA TEXHUYECKUMH CpEACTBAMH M MPOrpaMMHBIM obOecriedeHueM a1 OBM,
UCIO0JIb3YEMBIMU B MH)XKEHEPHBIX pacderax, CUCTEMaxX aBTOMAaTHU3UPOBAHHOIO MPOEKTUPOBAHUS U
HAyYHO-HCCIIeIOBATEIbCKON padoTe.

[lepBoHauanbHasi MOCTAaHOBKA 3a/1a4M, cOOp M U3yYEHHE MCXOJHBIX JAHHBIX IPOU3BOIUTCS
CTYJACHTaMH Ha peajibHOM 00beKTe B X0/1€ IPOU3BOJACTBEHHOM MPAKTUKHU 1OCIIE 3 Kypca.

OcHOBHbIE pa3/eibl IPOEKTa U UX IPUMEPHAs MOCIEI0BATENILHOCTD:

- BBEJICHMUE;

- KpaTKas XapaKTepUCTHKa 00bEKTa IMPOCKTHUPOBAHUS,;

- OIpe/eeHHEe PACUETHBIX AJIEKTPUUECKUX HArPYy30K;

- BBIOOp YMCIIa U MOIIIHOCTH CHUJIOBBIX TPaHC(OPMATOPOB;

- BBIOOp MeCTa pacHoJIOKEHUSI HCTOYHUKOB MUTAHUS;

- KOMIIEHCAllUs PEAKTUBHONW MOIIIHOCTH U Ka4E€CTBO 3JIEKTPOIHEPTUH;

- BbIOOp (0OOCHOBaHME WJIM TEXHUKO-DKOHOMUYECKHI pacuer) CXeM AJIEKTPOCHAOKEHHS

HarpspbkenueM 1o u Beiie 1000 B;
- KOHCTPYKTUBHOE MCIIOJIHEHUE U PacueT pacipeIeTuTEIbHBIX MIEKTPHUECKIX CETEeH;
- pacyeT TOKOB KOPOTKOTO 3aMbIKaHHSI;

- BBIOOp M IIPOBEPKA AIIEKTPHUECKON ammmaparypsl, 000pYIOBaHHUS M TOKOBEIYIINX YaCTeH;
- KpaTkas XapaKTepUCTHKa (BbIOOp) peieiHo 3aluThl 1 aBTOMAaTHKH;

- DIJIEKTPUYECKOE OCBEILECHUE;

- y4eT ¥ KOHTPOJIb PacXo/ia 3JIEKTPOIHEPTUH, PEKOMEHIAIIUHU TI0 SHEProcOepeKeHUIO;

- pacyer 3alUTHOTO 3a3€MJICHHUS;

- CHeruanbHas 4acTh MpOeKTa (BOMPOC TSl YIIIyOJICHHOU MPOPabOTKH);

- 3aKJIIOYEHHUE.

Copepxanue rpaduuecKoi YacTH ONpeAessieTcs] pPyKOBOJUTENEM MPOEKTa U COJCPKUT, Kak
MIPaBUIIO, CIEAYIOIINE YEPTEXKH:

- TeHepaJbHBbIM IUIaH OOBEKTa C HAHECEHHBIMHU Ha HEro MOJICTaHIUSAMH, paclpeaeiu-
TeIBbHBIMHU ycTpoiicTBaMu, Tpaccamu JIDII u kabeneii;

- TPUHLHUIHUAIbHBIC OJJHOJUHEIHbIE CXEMBI 3JIEKTPOCHA0KEHUS 00BEKTa;

- paboumii uepTekK MEKTPUUIECKOIO OCBEIICHHUS.

- pe3yapTaThl MPOPabOTKU CHELMAILHOTO BOIIPOCA MPOEKTA.

HepequL Pa3aciioB MOKET OBITE CKOPPECKTHPOBAH PYKOBOAUTECIIEM IIPOCKTA B 3aBUCUMOCTHU
oT CHCI_[I/I(I)I/IKI/I 00BeKTa IMPOCKTUPOBAHMA. HpI/I BBIIIOJIHCHHUH BCCX PaA3/ICJI0B IIPOCKTAa U ‘lepTe)Keﬁ
PEKOMCHAYCTCA HCIIOJb30BATH BBIYUCIUTCIIBHYHO TEXHUKY C COOTBCTCTBYHOIIHUM IIPOI'PaAMMHBIM
oOecreyeHneM. HpI/I 9TOM HcCIoJib30BaHne DBM 1mo3BossieT ABTOMATHU3UPOBATb OOJIBIIINHCTBO
pas3aciioB pa6OTBI W BBECTHM HEE DJIEMEHTBl HCCICIOBAHMM U aHaIu3a BIHSIHUA Ppa3INIHbIX
mapaMEeTpoB Ha II0Ka3aTCIIn HpOGKTpr@MOﬁ CUCTCMBI 3JI€KTpOCHEI6)KCHI/IH, YTOOBI HAar JIATHO
MNPOACMOHCTPUPOBATE TECOPETHICCKUC IMOJIOKCHUA KypCa.

IIo 3aBCPUHICHUHN KprOBOﬁ MMPOCKT IOJICIKUT 00s13aTeNbHOM HY6J'II/ILIHOI7I 3alIuTe Hepea
KOMHCCHCﬁ, Ha3HAa4Y€HHOM 3aBCAYHOIINM BLIHYCKaIOHICﬁ Ka(berOﬁ. HpI/I 9TOM OIICHKA 3a IPOCKT
YUYUTBIBACT HE TOJIBKO pa60Ty B TCUCHHUEC CEMECTPA, HO U IIPCACTABIICHUC ITPOCKTA HA 3aIlIHUTC.
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7 Ouyenounsle cpedcmea 0nsa nPOBedeHUs NPOMENCYMOUHOU ammecmayuu

a) H.]IaHI/IpyeMble Pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCTallumn

CrpyKTypHBII
JIEMEHT
KOMITIETEHINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

IIK-1 cnoco0HOCTHI0 YYACTBOBATH B IIJIAHMPOBAHUM, MOATOTOBKE M BbINOJIHEHUN THIIOBBIX IKCIIEPUMEHTATbHBIX HCCJIeI0BAHUI MO
3aJaHHOU MEeTOoaNKe

3HaTh

— obmue MIPUHLINIIBI
hopmupoBaHus rpaguKoB
JNEKTPUYECKUX  HArpy3oKk IO
BpEMEHHBIM MHTEpBajiaM u
OTpaciIsiM;

— YHUCIJIOBbIE XapaKTEePUCTUKU
ANIEKTPUYECKUX  HArpy3oK s

Pa3IUYHBIX IPYIII OTPEOUTENEH;
— METOJMKH pacyera
ANEKTPUYECKUX HArPY30K U
MIPOBEPKU HArPy30YHOM
CIIOCOOHOCTH OCHOBHBIX 3JIEMEHTOB
CUCTEM 3JIEKTPOCHAOKEHUS

Ilepeuensv 6onpocoe ona npomexrcymounou ammecmayuu (IK3amMena):
1. Tlo xakuM TpHU3HAKAM KIACCU(DUIUPYIOTCS TPHEMHHKH JJICKTPOIHEPTHH B
cooTBercTBUH € [TYD?
2. B d4em s oTnmume MeXly IPUEMHUKOM U MIOTPEOUTENIEM DIIEKTPOIHEPTUH?
3. HazoBute XapakTepHbIC IEKTPOTIPHUEMHUKH JICKTPOIHECPT HH.
4. UYto moHMMAaeTCs MO SIEKTPUICCKON HArpy3KOi?
5. HazoBute oOCHOBHBIE (U3NYECKUE BEIUYUHBI,
ANEKTPUYECKUX HArPY30K.
6. JlaiiteonpeneneHne HOMHHAIBHONW MOTITHOCTH
7. Kax BbIOUpaeTcs IMTETbHOCTh HHTEPBAJIa OCPEAHEHUS HArpy3KH ?
8. HaszoBuTte nokazarenu, XapaKTepu3yrolire rpaQuk 3eKTPUUECKUX HATPYy30K.
9. Yro Ttakoe k03(pPUIHEHT Pa3HOBPEMEHHOCTH MAaKCUMyMa Harpy3ku?
10. HazoBute 00s1acTh mpuMEHEHHS MeTO1a KodhdUIIMEHTA cripoca.
11. Yto Takoe «ImMKOBas Harpy3ka?»
12. Yro Takoe «peakTUBHAsI MOIIHOCTh)»?
13. Ilepeuncnure u3BecTHbie Bam MeTOIBI OMpENENICHUS PACUETHBIX AIIEKTPUUYECKHUX
HArpy30kK. YKaXuUTe UX JOCTOMHTCBA, HEAOCTATKU U 00JIaCTh IPUMEHEHUS
14. B xakux ciay4asx MOXHO MPUMEHSATbh METO/IbI YIETLHOTO PacxXo/ia AJIEKTPOIHEPTUH U
yIIeJIbHOM MIOTHOCTH HArpy30K?
15. Kakumu nokazaTenssMH XapaKTepHU3yeTCs peakKTHBHAS MOIIHOCTh?
16. HazoBute 0CHOBHBIE MOTPEOUTENN PEAKTUBHON MOIITHOCTH.
17. Kakue UCTOUHUKH pPEaKTUBHON MOIIHOCTH M KOMIICHCUPYIOIIIUE YCTPOICTBA MpHUMe-
HSIFOTCSL HA TIPOMBIIIUICHHBIX TTPEIMPHUITHSIX?
18. Kak yuuThIBaeTCs KOMIIEHCAIMSI PEAKTUBHON MOIIHOCTH TPH BBIOOPE CHUIIOBBIX]
tpancpopmatopoB 10/0,4 kB?

XapakTepu3ymonme rpapuk
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CTpyKTypHBIT [Tnanupyembie pe3yabTaThl

DJIEMEHT OneHouHbIE CpEACTBA
00y4eHus
KOMIIETEHIINH
VYMeTh: — BBIOMpATH anexkBatHyio | IIpumepnoie npakmuueckue 3adauu 014 npomeyncymounon ammecmayuu (IK3amena):
MCTOMMKY pacteTa M HCXOMHBIC | 34544q 1: onpenenure s1eKkTprYecKre HATPY3KH METOIOM KOd((HIHEHTa Cripoca
(cipaBO4HBIE) JTAHHBIE JUIS BeoMOCTE SIeKTpHEeCKHY HATPYI0K 32B04.
OIpENEICHUS pacyeTHBIX S VCTaN0ETSHHAE MOIHCTS I3, 5B 10 B HaRTaM
. Bhea ) N T 1§ 7 I I B
DJICKTPUUIECKUX Harpy3okx U he T . 3 ~ - : - : - T
rapameTpoB THUMHOBBIX cxeM T | = zonom=ok mpo=na I750 | 2500 | 2550 | 2850 | 5150 2550 | 2700 | 2520 | 2750 5550
6 . T | CamezTonl 135 [ 125 | 305 | 285 | 290 | 350 | 380 | 220 |50 | 500
SJICKTPOCHAOKCHMA, 3 | U ropeaet momsa 7600 | 7630 | 7700 | 7740 | 7500| 7850 | 7900 | 7960 | 8150 8200
_ T | Casmeme 350 | 1500 | 1560 | 1680 | 1740| 1430 | 1220 1350 | 1340 1300
OTIPEACIIATE PACICTHBIC S| Vaseuo-soworaremmme | 1390 | 1560 | 1580 1530 | 1600 1610 | 1620 1650 | 1690 | 1740
ANEKTPUYECKUE HATPY3KH U MECTEpCEHE
7| B TI07 | 2290 | 2250 | 2300 | 2350| 2680 | 2750 | 2250 | 2650 | 2280
pPEKUMHBIE TTapAMETPHI CUCTEM Hzcocwas (638) 2420 | 2330 | 4450 | 2300 | 4450 4550 | 2820 4810 | £120 | 2100
T | I=smeympmamme 130 | 150 | 150 | 180 | 200 | 200 | 300 | 500 | 600 | 400
SNIEKTPOCHAOKCHHUS 10 THITOBBIM T | Tmommnmemmenn na | 950 | 1000 | 1300 ] 1380 | 1200 1230 | 1550 1680 | 1239] 1118
JAHHBIM U METOJIUKAM. 9| Ilex mecm B200 | B300 [ 8220 [ B200 | B150| B130 | B110| B230 | B440] B330

10 | Kopmyc BcoMoraTansssn 1300 | 1390 1430 1480 | 1500 1510 | 1620 1330 | 1480 1320
COYES (T IHSPTETING)

11 | Crasipie HeeTpanHaaInn Ba0 980 | 1QLO| 1520 | 930 | 1080 [ 1210 1320 | 1114 1104

12 | Owcroiooo: - - - - - - - - - -

13 | FoumpeccopHas 1130 | 1150 | 1190 | 1140 | 1120 1180 | 1140 1190 | 1150 1155
FKoumpeccopaas (§x8) 12040 | 1330 | 1450 | 1500 | 1480 1550 | 1620 ( 1810 | 1124 | 1104

14 | Omperment cozn 120 104 | 120 | 150 | 140 | 250 [ 200 | 220 | 210 | 200

15 | PeneDEyap IIE THOcMATEH 150 360 | 250 | 320 | 3RO | 450 [ 290 [ 270 | 310 | 3460

15 | Omparmas cmagozEs 304 330 | 350 | 370 | 390 | 410 | 520 | 530 560 | 590
IOoLEIEE

3aoaua 2: IlocTpoiiTe KapTOrpaMMy U ONPEIEITUTE LHEHTP ICKTPUUECKUX HAarpy30K

— 1} 0 0 =) o L B A
GRIRO, @I @ =
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CrpyKTypHBIil

[Inanupyemsle pe3ysbTaTsl

AIIEMEHT OrneHo4HbIE CPECTBA
00y4eHus
KOMITCTEHITHH
Bnaners: — METOJHMKAMU H IIPHUEMaMH Ilpumepnoe 3a0anue na Kypcogyio pavomy (wacms 1):

aHaJM3a pPeKMUMOB
AMEKTPOTIOTPEOICHMUS;

— MAaTCMAaTH4YCCKUM aIlrapaTtom
MIPOrPAMMHEIM 00ECIICUCHUEM ISt
OTIpEJICIICHUST PACUCTHBIX
DJIEKTPUUYECKUX HArPYy30K.

1. Ha ocHoBaHMM BEIOMOCTH OJJIEKTPOIIPUEMHHUKOB, COCTaBJICHHOW B XOJ€
IIPOU3BOJICTBEHHONW MPAKTUKH, ONPEAETUTh PacueTHbIE JJIEKTPUUYECKUE Harpy3Ku ¢
OPUMEHEHUEM CIEHUAIN3HUPOBAHHOIO MpOrpaMMHOro obOecnedeHus. PacueTHble
K03 GuIMEHTH! I'paMKOB Harpy30K MPUHATH MO CIIPABOYHOM JIUTEpaType.

2. 1711 TIOHU3UTENBHBIX MMOJACTAaHUUN NPEANPUATUS BBIIIOJIHUTH CTATUCTUYECKYIO
00paboTKy  TIpadUKOB  DJIEKTPUYECKUX  HArpy30K, TIOJYYEHHBIX B  XOJE
MIPOU3BOJICTBEHHON MpakTUKHU. OnpenenuTs K03 UIMEHTH UCTIOIb30BaHMsI, CIIpoca U
dbopMbI rpaduka.

3. Ilo nosty4eHHBIM pacuyeTHBIM IaHHBIM OLIEHUTh HE0OXO0IMMOCTh KOMIIEHCAIIUH
peakTuBHOI MolTHOCTH. PaccunTaTh 1 BEIOpaTh KOMIIEHCHPYIOILIUE YCTPONUCTBA.

4. OnpenennuTh KOJIMYECTBO U MOIIHOCTh CHUIJIOBBIX TPaHC(HOPMATOPOB C yUETOM
pacueTHON HArpy3KH, KaTerOpHU IO HaJEKHOCTH AIEKTPOCHAOKEHUS M KOMIICHCALUU
PEaKTUBHON MOITHOCTH.

IIK-2 - cioco0HOCTHI0 00padaThiBaTh Pe3yJibTaThl IKCIIEPUMEHTOB

3HaTh

— YHCJIOBBIC XapaKTePUCTUKH
HOPMAaJTbHBIX u aBapUITHBIX
PEKUMOB CHCTEM
ANIEKTPOCHAOKCHUS;

— 0a3oBble XapaKTePUCTUKU
TOKOBEIYIIUX YacTei, CHIIOBBIX
TpaHchopMaToOpoOB,
KOMMYTAIIMOHHBIX ¥ 3allUTHBIX
anmnapaTos;

— TOpPSAOK BBIOOpa M TPOBEPKHU
JIEKTPOOOOPYIOBaHUS CUCTEM
ANEKTPOCHAOKEHHS

Ilepeuensv 6onpocoe ona npomexcymounou ammecmayuu (IK3amMena):

J71s yero CTpouTCs KapTorpamma 3J1eKTPUYECKUX Harpy30k?

HazoBuTe OCHOBHBIE TPUHIIUIIBI IOCTPOEHUS CUCTEM 3JIEKTPOCHA0KEHHUSL.

Kak omnpenenuts moTepu MOIHOCTH B CUJIOBBIX TpaHchopmaropax?

HazoBute ocHOBHBIE Pyl NOTPEOUTENEH MOCTOSHHOTO TOKA.

Kakue MCTOYHMKM MHUTAaHUSA HWCIHOJB3YIOTCS AJIsl MOTpeOHuTeNnell MOCTOSHHOTO
toka? [IpuBenuTe mpumepsl.

6. Ilepeuncnute OCOOEHHOCTH pacyera TOKOB K.3.

HanpspbkeHueM 10 1kB.
7. Kakue (hakTophl BIUSAIOT Ha BBIOOP CEYCHUH TIPOBOJIOB M YKUJI KaOeei?
8. Ot 4dero 3aBUCHT TEpMHUYECKasi CTOUKOCTh Kabenei?
9. Kakue TexHHYECKHE CPEACTBA IPUMEHSIOTCS JIJIs PETYJIMPOBAHKS HANIPSDKCHUS ?
10. Kakum 00pa3oM OCyIIECTBISETCS IIEHTPAITM30BaHHOE K MECTHOE PETYJIUPOBAHNE
HanpsHKEHUs ?

agrwnE

Il SJICKTPOYCTAHOBOK




CrpyKTypHBIil

[Inanupyemsle pe3ysbTaTsl

JJIEMEHT OneHouHbIE CpeICTBA
KOMIIETEHIIUH 00ydeHMs
VMmerTs: — ompesenaTh pacueTHele Toku | IIpumepHvie npakmuuecKkue 3a0auu 013 RPOMENCYMOUHOU ammecmayuu (IK3AMeHa):
KOPOTKOT'O 3aMBbIKaHHA, 3aoaua 1:PaccunTath ¥ BEIOpATh CeUeHUs KaOENIEH M aBTOMATBI, I PATUAIBHON CXEMEI
— ONpeaemiTh HAarpy304Hyl0 | spexrpocHaG)eHus:
CIIOCOOHOCTB,
QJICKTPOAUHAMHUYICCKYIO u TM3-1000/10
TEPMHYECKYI0 CTOMKOCTh CHJIOBBIX Hcxonuble naHHbIE:
TpanchopMaTopoOB, e Mg -M  Puon. =400 xBT, cos ¢ =0,7.
KOMMYTAI[MOHHBIX W  3alIMTHBIX — i | - PII1 Pyer=100 kB, cos ¢ = 0,6.
anmapaTos; A2 A3 Al - PII2 Pye.=200 xBrT, cos ¢ = 0,7.
60 » 50m 200 M
PIIl PII2
RN

| RN

3aoaua 2: Paccuutath TOKA KOPOTKOTo 3aMbikaHus Ha mmHax 0,4 kB nexosbix TII u PIT
IPU YKa3aHHBIX UCXOJHBIX JaHHBIX:

St=1000 kBA;
@Jr@{’—l 1— 2501
Lo=300 u;
@ @ P1=20 xBr;
P>=16 xBr.

3aoaua 3. Ha pucyHke mpuBelIeHa CXeMa YETHIPEXIMPOBOJHON OCBETUTEIHHON CETH.
Onpenenuts cedeHue MPoBOJIOB C YYETOM JOMYCTUMON MOTepHU HanpsKeHUs 5%.

PO Lo=40 ™M L= 18 m P=2,0 kBt

R




CrpyKTypHBIil

[Inanupyemsle pe3ysbTaTsl

JJIEMEHT OneHouHbIE CpeICTBA
00y4eHus
KOMIIETEHIINU
Bnaners: — METOJAMKaMH W IpUeMaMu Ilpumepnoe 3a0anue na Kypcogyio pavomy (wacms 2):
pactera TOKOB KOpOTKOro 1. Ha ocHoBanmm miaHa O0BEKTa M KapTOIPaMMBbl IJIEKTPHUECKUX HArpy30K
3aMBIKaHUA, BbIOpaTh  MECTOIOJIOKEHME MCTOYHHMKA NHMTAaHUS M KOHQUIYpalUIl0  CXEMbl
— MaTeMaTHHeCKHM aMmNapaTtoM H | spexrnocHaGkeHUA.

MIPOrpaMMHBIM 00O€ecreYeHueM st

BbIOOpAa U TPOBEPKU  DIEKTPO-
000opyIOoBaHUS IO YCIIOBUSIM
HOPMAaJTbHBIX " aBapUITHBIX
PEXHUMOB.

2. BBITTOJTHUTB pacyeT U MPOBEPKY CEUSHHS TOKOBEAYIINX YacTel 10 MpeebHO
JIOIIyCTUMOW TOKOBOM HAarpy3ke M IMOTEpsIM HaIIPSHKEHUS.

3. Jlist BBIOpaHHON CXEMBI DJIEKTPOCHAOKEHUS OTPENEIUTh PACUETHBIE TOKH
KOPOTKOT'O 3aMbIKaHHUs BO BCEX HEOOXOAUMBIX y3i1ax.

4. BpIMOMHUTH BHIOOP U TMPOBEPKY CHIIOBOTO  AIIEKTPOOOOPYAOBAHUS
(KOMMyTallMOHHbBIE, 3alIUTHBIX W HW3MEPUTENIbHBIX allapaToB) IO YCIOBUSAM
JNEKTPOAMHAMUYECKON U TepMmuueckoi croiikoctu. Ilpu HeoOxomumocTu BBHIOPATH
TOKOOTPAHNYMBAIOLIUE YCTPOUCTBA.

5. PaccuuraTh ycTaBKM AJIS 3alUTHl 3JIEKTPOOOOPYIOBaHUS OT MEPETrPy30K U
KOPOTKHUX 3aMbIKaHUM.

IIK-3 - cnoco0HOCTHI0 NPUHUMATH Y4acTHe B MPOEKTHPOBAHUM 00beKTOB NMPO(hecCHOHAIbHOM 1eATeJIbHOCTH B COOTBETCTBHH €
TeXHUYECKHUM 3aIaHMeM U HOPMATHBHO-TEXHUYECKOI JOKYMeHTaluel, co0/1101as1 pa3jinyHble TEXHUYECKHE, FHepProdp(pekTuBHbIE U

IK0JI0rHYeCKHe TPeOOBaAHMS

3HaTh

— OCHOBHBIC
HOPMaTHUBHO-TCXHUYCCKUEC
AOKYMCHTBI, PCErilaMCHTUPYIOIIUC
IIPOCKTUPOBAHUC CHUCTEM
QJICKTPO CHa6)KeHI/IH;

— OCHOBHBIC II0Ka3aTcjin

HaJCKHOCTU 3HeKTp00Ha6)I(eHI/I$[ n
KadueCTBa SHGKTqueCKOﬁ SHEpTrun

Ilepeuensv 6onpocoe ona npomexcymounou ammecmayuu (IK3aMeHa):

KakuM 1OKyMEHTOM PErIaMEHTUPYIOTCS MOKAa3aTeNId KauyeCTBa dJIEKTPOIHEPTUU?
Ha3zoBute cnenuduueckre Harpy3ku IpOMBIIUIEHHBIX TPEATPUATHNA?
Kak HOpmHpyeTcs ypOBEHb BBICIIMX FAPMOHUK?
Kakumu nmapameTpaMu XapakTepU3yIOTCs BbICIINE FAPMOHUKN?
B yem paznuune Mexy OTKJIOHEHUSMH U KOJICOaHUSIMU HapsKEeHUs?
B uem 3akimrouaercs oTpULaTENbHOE AEHCTBUE BBICIINX FAPMOHUK?
Kak komneHcupyercs peakTMBHAs MOLIHOCTb B y3JaX CO cCrenupruecKoi
PE3KONIEPEMEHHON M HETMHENHOMN HArpy3Koit?

8. Kakum 00pa3oM MOILIHOCTb KOPOTKOTO 3aMbIKaHMsI B y3J1aX Harpy3K BIHsET Ha
II0KA3aTeIH KauyecTBa JIEKTPOIHEPTrun?

9. Kakum 00pa3oM MOXHO YBEJIMYUTH MOLTHOCTH KOPOTKOTO 3aMbIKaHUs?

Nogk~whE
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CrpyKTypHBIil

[Inanupyemsle pe3ysbTaTsl

AIIEMEHT OrneHo4HbIE CPECTBA
KOMIETEHINH 00yueHmA
YMeETh — OIpeneiTh norepu | IIpumepnvienpakxmuueckue 3a0auu 011 nPomelNcymouHou ammecmayuu (IKIAMeHa):

HANpsDKCHUA M MOUHOCTH B | 34944q ]: Onpenenuts MOIIHOCTh KOMIIGHCHPYIOIIETO YCTPONCTBA, HEOOXOIUMOTO IS
SMCKTPUHCCKIX CCTAX, obecrieueHnsl JOMYCTUMBIX YpOBHEW HampsbkeHus y morpedurtens. Cxema ceTH U ee
T M3MCpATE M PACCUMTBIBATG | papamerphl MpHBENEHBI HA PUCYHKE, MOIMHOCTH HArPY3KH 3aJaHa B MaKCHMAalbHOM
ToKasatemn Ka4eCTBa | heskume. PacueT BBITIONHUTE Ge3 yueTa MoTeph MOIMIHOCTH
AIIEKTPUUYECKON IHEPTUH;
— OIICHMBATh TTOKa3aTeNH 1 g Z12=8+j4 _ 2
HaACKHOCTH CHCTEM O—O—|:|—O—O—l~5': = 0.5 +;0.32
AEKTPOCHAOKEHUS

3adaua 2:Onpepenuth JONMYCTHUMBIE KOJNEOAHWS HANpPsHKEHWH Ha BBICIIEH CTOpOHE

tpancopmaropa ¢ PITH u3 ycnoBmii obecriedeHusi KadecTBa DJIEKTPOIHEPTUU Ha IIMHAX

HH3IIEro HanpshkeHus. VicxomHas cxema ceTu puBeieHa Hapuceyrt”

Us U,
| s
2TJITH-25000/220
Un
S
Brnanets — HaBbIKaMU paboThI Cc Ilpumepnoe 3a0anue na Kypcogyro pavomy (wacms 3):

HOPMATHBHO-TCXHIHCCKOM u 1. [l BBIOpaHHOM CXEMBI JIEKTPOCHA0KEHHUS ITPU HATMYUH HEJTMHEIHBIX Harpy30K
CIpaBOtHON AOKYMCHTALMCH, | o eppThOKa3aTeNy KauecTBa IEKTPOSHEPTHH: KOY(DMUIMEHTHI BBICIINX TapMOHHUK
KatajloraMu HaIpPsDKEHUS U UCKaKEHUSI CHHYCOUIATbHOCTH KPUBOM HAPSHKECHUS.
SMEKTPOOBOPYAOBAHKS, 2. Ilpn Hammuuu oAHO(DA3HBIX AIIEKTPONPHEMHHUKOB OICHUTh HECHMMETPHIO
— GazoBbmvMH HaBBIKAMH | ganipsykenuit: paccuuTaTh KOO(GQUIMEHTHI HyIEBOH U 0OPATHOMN MOCIIEN0BATENLHOCTH.
HpOCKTHPOBAHHS cXeM 3. BriGpats HEOOXOMMbIE (GUITBETPOKOMIIEHCUPYIOIIHE u
AJIEKTPOCHAOKEHHUS  Pa3IMYHBIX (bMITETPOCHMMETPHPYIOIIHE YCTPOHCTBA.
IpOMBIIIICHHBIX 1 4. PaccunTath U BBIOpaTh YCTPONUCTBA IPO303AIUTHI M 3ALIUTHOTO 3a3eMJICHUS
KOMMYHaJIbHO-OBITOBBIX
noTrpeduTenei.




CrpyKTypHBIil
JJIEMEHT
KOMIIETEHIINU

[Tnanaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

I1K-4 - cioco0HOCTHI0 IPOBOAUTH 000CHOBAHHE MPOEKTHBIX pPelleHui

3Hare

— OCHOBHBIE Ilepeuenv 6onpocoe 0na npomexicymounoi ammecmayuu (IK3aMeHa):
TEXHUKO-PKOHOMUYECKUE 1.llepeuncnure OCHOBHBIE TEXHMKO-PKOHOMHUYECKHE XapaKTEPUCTUKU IPOEKTOB
MoKa3aTean DIEKTPUYECKHX | DIEKTPOCHAOKEHHMS.
CeTel U ANEeKTPOoOOOpYyIOBaAHUS 2.Kak onpenenstorcss KauTalbHBIC M SKCILTyaTallMOHHBIE 3aTPAThI?
— KpUTEpHHU 3. Kak npon3BoauTcst BBIOOp CEUCHUI IPOBOAHUKOB [0 IKOHOMHUYECKUM KPUTEPHUSIM?
TEXHUKO-3KOHOMHYECKOTO 4.Kak OIIEHHUBAeTCs SKOHOMHYECKH I€JIECO00Pa3HbI PEeXHUM IMapauIebHOW paboThI
000CHOBaHUS IPUHATOrO | CHIOBBIX TpaHC(hOpMaTOpoB?
IIPOEKTHOTO PEICHHS 5. HazoBute ocHOBHBIE MOKa3aTenu 3HEProdPPHEeKTUBHOCTH.
6. Kakue cymecTByroT CUCTEMBI TapH(OB Ha IEKTPUICCKYIO YHEPTHIO?
7.Kakue TpeOOBaHUS MPEABIBISIOTCSA K CUCTEMaM y4eTa dJIEKTPUIECKOU SHEPTHH ?
8. Uto mpencrapiseT co00M aBTOMATH3UPOBAHHASI CHCTEMA yUeTa dJIEKTPOIHEPTUn?
YMeTh — OMpeaensiTh ocHoBHbIe | IIpumepnvlienpakxmuueckue 3a0auu 01 NPOMeNHCYmouHoll ammecmayuu (IK3aMeHa):
TEXHUKO-IKOHOMHUICCKNE 3aoaua 1: Onupenenute ceyenue mpoBoJoB BJI-10 kB mo 3x0HOMHUYECKO# MIOTHOCTH
noxausaTenn STICKTPUICCKHIX TOKa, €CJIM U3BECTHO, YTO MOIIHOCTh Harpy3ku coctasisieT 860 xkBt, cos ¢ = 0,7, a
CeTei 1 MEKTPOOOOPy 10BAHN; peXUM pabOTHI TOTPEOUTENSI — HETIPEPHIBHBIM.
— OmpefensiTh  AKOHOMUYECKU
1esecooGpasHbie BapHAHTHI 3aoaua 2: Ha nojacTaHnuu yCTaHOBJICHO JIBa CHIIOBBIX TpaHcdopmaropa TM3-630/10.
IOCTPOEHNS snektprueckux | llacmoprabie manubie: | = 1,5%; u, = 5,5%; Ap, =30 Br; Ap,, = 76 kBt. Onpenenure
CEeTEH CHCTEM DJICKTPOCHAOKCHHS | 3HAYEHHE MOIHOCTM HArpy3kd, NpU Iepefade KOTOPOM MO OJHOMY WIH JIBYM
napajuieJIbHO paboTaroMM TpaHcGopMaTopam MOTEPU B HUX OYIYT OJMHAKOBHI.
Branets — HaBBIKaMU Ipumepnoe 3a0anue na Kypcosyio pavomy (vacmo 4):
TCXHUKO-SKOHOMIICCKIX 1. BBIMOTHUTH TEXHUKO-3KOHOMHUYECKYIO OIICHKY MPUHSATHIX B POEKTE PEIICHUH.
pactcIos, 2. Omnpenenuth mokazaTenud 3(Q(EKTUBHOCTH HMHBECTULIMNA: CPOK OKYIIaeMOCTH,
— MaTCMaTIYCCKUM allllapatoM ! | qycxoHTUPOBAHHBIA J0XO0 K HOPMY NPHOBLIH.
MPOrPaMMHBIM  O0ecTieueHUueEM
JUTSt TEXHUKO-PKOHOMUYECKUX
pacyeTosB;
— HaBBIKAMH onpeeIeHus

OKOHOMHYCCKH I_ICJ'ICCOO6pa3HOF0
BapHUaHTa SHCKTPOCHH.G)KCHI/I}I.

10




11



0) Ilopsinok mnpoBeJAeHHs] TPOMEKYTOYHOH AaTTecTallMH, MOKAa3aTeJd W KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounass — arrecrauusi 1O  JUCHUIUIMHE  «DJEKTPOCHAOXKEHHE»  BKIIOYACT
TEOPETUYECKHE BOIPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHs OOyJarOIIMMUCS 3HAHUH, U
MPAaKTUYECKUE 3a/aHMsl, BBIABIIONIME CTENEeHb C(OPMUPOBAHHOCTH YMEHHMHA | BIIAJCHUH,
poBOUTCS B (hopMe 3K3aMeHOB (5 Kypc) U B opMe BBIITOJHEHHS U 3aIIUTHI KYpCOBOTO MpoeKTa (5
Kypc).

DK3aMEHBbI 0 JaHHOW IUCHUIUIMHE IMPOBOJATCS B YCTHOHM (hopMe IO SK3aMEHAIIMOHHBIM
Ouseram, K&KIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKHUX BOIIPOCA U OJHO MPAKTHUECKOE 3aaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeHA:

— Ha OILICHKY «OTJMYHO» (5 OayioB) — oOyuarolmuiics IEMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIICTCHIINN, BCECTOPOHHEE, CUCTEMATHUECKOE M TITyOOKOE 3HAHKE YIeOHOTO
MaTepualia, CBOOOIHO BBITIOJNHIET MPAKTUYECKHE 3aJaHus, CBOOOJTHO OIEPHUPYET 3HAHUSIMH,
YMEHHUSMH, IPUMEHSET UX B CUTYAIHX TIOBBIIIEHHON CJII0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oOydaroluiics JEMOHCTPUPYET CPEIHUN YpOBEHb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHBIE ONIMOKH, HETOYHOCTH, 3aTPYJHEHUS TPU aHAIUTHYECKUX OIEepalHsiX, IepeHoce
3HaHWH ¥ yMEHUI Ha HOBbIE, HECTAaHAAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/0BJIETBOPUTENbHO» (3 Oanna) — o0yJaromuiicst JEMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHH JOMyCKAIOTCS
OIMMOKH, TPOSBISIETCS OTCYTCTBHE OT/ACTBHBIX 3HAaHWI, YMEHWH, HaBBIKOB, OOYYaIOIIHIACS
WCTIBITBIBACT 3HAUMTENIFHBIC 3aTPyTHEHHS IPH ONEPUPOBAHUHM 3HAHUSIMH M YMEHUSMHU TIPH HUX
MIepeHOCe Ha HOBBIE CHTYaIUH.

— Ha OLICHKY «Hey/10BJIeTBOPUTEJIbHO» (2 Oaia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYecKOro mMaTrepuana, JOMyCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOXKET M0Ka3aTh
MHTEJJIEKTYaJIbHbIe HABBIKU PELIEHUs IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYA0BJEeTBOPUTEILHO» (1 0amr) — 00yJaronuiics He MOKET TIOKa3aTh 3HAHUS
Ha YpPOBHE BOCIIPOM3BEACHUS U OObSICHEHUSI HH(POPMAIH, HE MOKET MM0Ka3aTh MHTEJUIEKTyaJIbHbIE
HaBBIKU pELIeHUs MPOCTHIX 3a/1a4.

KypcoBoii mnpoekT BBINOJHSAETCS IOJ PYKOBOJCTBOM IIpernojaBaTelisi, B IPOIECCEe €ro
HamucaHus oOydaroliuiics pa3BUBaeT HAaBBIKM K HAydHOW paloTe, 3aKkperuisisi U OJHOBPEMEHHO
paciiupsisi 3HaHUA, NOJyYeHHbIE NPU HU3YYEHUU Kypca «DieKkTpocHaldxeHue». [Ipu BbINOTHEHUH
KYpCOBOTOIIPOEKTa OOYYaIOUIUICS JIOJDKEH I0Ka3aTh CBOE yMEHHE paboTaTh ¢ HOPMATHUBHBIM
MaTepHUajIoM U APYrUMH JIUTEPATYPHBIMU UCTOUHHUKAMU, a TAK)KE€ BO3MOKHOCTh CUCTEMATHU3UPOBAThH
U aHAJIU3UPOBATh (PaKTUUECKHUIM MaTepHal U CaMOCTOSATEIbHO TBOPUYECKH €T0 OCMBICTUBATD.

B npoumecce HamucaHUs KypCOBOTOIPOEKTa OOy4aromuiics JOJDKeH pa3o0parbes B
TEOPETUYECKUX BOMpPOCcax M30paHHOW TEMBbI, CAMOCTOSITENIFHO MPOAHAIU3UPOBATh MPAKTHUECKUN
MaTepuai, pazoopaTh 1 000CHOBATh MPAKTUYECKUE MPEATOKEHUS.

IToka3aTenu U KPpUTEPUH OLEHUBAHUS KYPCOBOI'0 MPOEKTA:

— Ha OLIGHKY «OTJMYHO» (5 6amioB) — paboTa BBIIIOJHEHA B COOTBETCTBUHM C 3aJJaHUEM,
oOyyaromuiicsi MOKa3bIBaeT BHICOKHHM YpOBEHb 3HAHWH HE TOJBKO Ha YPOBHE BOCIIPOU3BEJCHMS U
oObsicHeHUs1 MHGOpPMallMK, HO W HHTEJUIEKTyalbHble HABBIKM peUIeHHs MpodieM U 3ajad,
HaXO0’KJICHUs YHUKAJIbHBIX OTBETOB K NMPOoOJieMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CYXKICHUH;

— Ha OLEHKY «xopomo» (4 Oamna) — paboTa BBHINOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
oOyyaromuiicss MOKa3blBa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS M OOBICHEHMS
uHpOpMallMK, HO M WHTEIUIEKTyaJlbHbIE HaBBIKM pELIeHHs MpodsieM M 3a1ad, HaXOXKICHUs
YHUKaJbHBIX OTBETOB K MpolieMam;

— Ha OIICHKY «YyJAOBJIETBOPUTEJbHO» (3 Oamna) — paboTa BBHINOJHEHA B COOTBETCTBUM C
3aJjaHueM, OOydaroluiics MOKa3blBaeT 3HAHMUSA Ha YPOBHE BOCIPOU3BENEHHS U OOBSICHEHUS
nH(pOpMAaIINY, MHTEIJIEKTYaIbHbIE HABBIKU PELIEHUs IPOCTHIX 3aj1ay;

— Ha OLIEHKY «HEYJ0BJIETBOPHTEeIbHO» (2 Oamna) — 3aJaHue NPernojaBaTeNs BBHIIOJIHEHO



YaCTUYHO, B TPOLIECCE 3aIIUTHI Pa0OThl OOYYAIOUIUICS IOMYCKAeT CYHIECTBEHHBbIE OIIMOKHM, He
MOKCT IIOKa3aThb MHTCIIJICKTYAJIbHBIC HABBIKU PCUHICHU A MOCTaBJICHHOMN 3aJda4du.

— Ha OLIEHKY «HeYyJAOBJIETBOPUTEJbHO» (1 Oamur) — 3amaHue mIpenojaBaTessl BBIIOJIHEHO
YaCTUYHO, 0OYyUYaIOMIMIACS HE MOXKET BOCIIPOM3BECTH M OOBSCHHUTD COJIEPKAHHUE, HE MOKET M0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MOCTaBJICHHOMN 3aJa4du.



8 YueOHO-MeTOAM4YECKOE 1 HHPOPMALIMOHHOE O0ecTeyeHre TUCHUILINHBI (MOTYJIs1)

a) OcHoBHasi TuTeparypa (yueOHUKH U y4eOHbIC TOCOOHS)

1. CuBxkoB, A.A. OCHOBBI DJJEKTpPOCHAO)KEHHUsS : yueOHOe TmocoOue yisi By30B /
A. A. CuBkoB, A. C. Caiiramr, [I. }O. 'epacumoB. — 2-¢ w3a., ucnp. u jgom. — Mocksa :
WznatensctBo FOpaiit, 2020. — 173 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-01372-6.
— Teker : snextponnsiii / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/451208 (mara
obpamenus: 17.09.2020). — PexxuM ocTyma: 1mo moJrmcKe.

2. Anuaposa, T. B. DnektpocHa®xeHre U IEKTPOOOOPYIOBaHUE 3AAHUI U COOPY>KEHUH :
yueOnuk / T.B. AnuapoBa, M.A. Pamesckas, E.Jl. CreOynoBa. — 2-¢ u3g., nepepad. u gom. —
Mocksa : ®OPYM : UH®PA-M, 2018. — 415 c. — (Bricmiee oOpa3zoBanue: bakanaspuar). - ISBN
978-5-16-106147-3. - Tekcr : anekrponHusiit. - URL: https://znanium.com/catalog/product/939294
(mara o6pamenus: 17.09.2020). — Pexxum gocTyma: Mo moAmnucke.

3. KontoxoBa E.A., DnexkrpocHabxkenue : yueOHuk it By30B / KonroxoBa E.A. - M. :
Wznarensckmii njom MDOU, 2019. - ISBN 978-5-383-01250-5 - Tekcr : snexrponnsiii // DbC
"KoncynpTant crynaeHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785383012505 html (mara oOpamenus: 17.09.2020). -
Pexxum noctymna : mo noamucke.

0) JlonosHuTe/IbHAs JUTEpaTypa

1. benwix, I'. b. DnekrpocHabxkenue otpacieit : yueoHoe mocooue / I'. b. bembrx, A. H.
[Hlemeros ; MI'TY. - Maruuroropck : MI'TVY, 2016. - 1 sanekrpon. onT. guck (CD-ROM). - 3arm. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3067. pdf&show dcatalogues/1/113514
1/3067.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenns noctynssl Takke Ha CD-ROM.

2. Inamanckuii, JI. A. DnexkrpooOopymoBaHHE TOACTAHIIMM W OCBETUTEIBHBIE CETH
MPEANPUITHI, OpraHU3alui ¥ yIpexaeHui : yaeobnoe nmocoowue / JI. A. ITnamanckuii. — Mocksa :
MUCUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekct : 3nmekTpoHHbIN // Jlavp :
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL:  https:/e.lanbook.com/book/116922  (mata
obpamenus: 17.09.2020). — Pexum goctyna: ajis aBTOPHU3. MOJIb30BaTEICH.

3. ®pouos, 0. M. OcHoBBI 371eKTpocHaOX)eHUs : yueOHoe nocooue / FO. M. ®@poros, B. I1.
[Henskun. — Cankr-IlerepOypr : Jlanp, 2012. — 480 ¢. — ISBN 978-5-8114-1385-0. — Texkcr :
ANIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTeUHAs cucrema. — URL.:
https://e.lanbook.com/book/4544 (mata ob6pamenus: 17.09.2020). — Pexxum noctyma: st aBTOPH3.
MOJIb30BaTEIECH.

4, [IpoexTupoBaHue IEKTPUISCKOTO OCBENIeHHs : yueOHoe nocodue / b. 1. 3acnager,
A. WU. XKnanos, I'. b. benbix u ap. ; MI'TY. - Maruuroropck, 2017. - 1 3J1eKTpOH. ONT. JUCK
(CD-ROM). - 3arin. c THUTYIL. JKpaHa. - URL

https://magtu.informsystema.ru/uploader/fileUpload?name=3900. z|p&show-dcataloques/1/113850
5/3900.zip&view=true (mata obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : NEKTPOHHBIN. -
Ceenenus goctynusl Takke Ha CD-ROM.

5. Kopo6os, I'. B. DnexrpocHabxkenue. KypcoBoe nmpoektupoBanue : yaebnoe nocodue / I
B. Kopo6os, B. B. Kaprasues, H. A. UepemucunoBa. — 3-e u3z., ucnp. — Cankr-IlerepOypr :
Jlanp, 2014. — 192 c¢. — ISBN 978-5-8114-1164-1. — Texct : anekTpoHHbI / JlaHp :
ANIEKTPOHHO-OMOMMoTeunas  cucrema. — URL:  https://e.lanbook.com/book/44759  (mata
oOpamtenus: 17.09.2020). — Pexxum goctymna: aas aBTOPH3. MOJIb30BaTENeH.

6. FOnqua, M. A. KypcoBoe M IUINIOMHOE MNPOEKTUPOBAHHE IO SIEKTPOCHAOKEHUIO
CeNbCKOTO X03s1iicTBa : yueOHoe mocodue / M. A. FOuaun, A. M. Kopones. — 2-e u3f., Uctp. U JIO1I.
— Camnkr-IlerepOypr : Jlamp, 2011. — 320 c¢. — ISBN 978-5-8114-1160-3. — Tekcr :
AIIEKTPOHHBIN // Jlanb : 3NIEKTPOHHO-ONOINOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/1803 (nata obpamienus: 17.09.2020). — Pexxum goctyma: i aBTOPU3.
[I0JIb30BATEIEN.
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7. Tamazun C.M., ChopaBoYyHHK 10 SHEPrOCHAOKEHHIO M  AJIEKTPOOOOPYIOBAHHUIO
MPOMBILUICHHBIX NpeANnpusATail U obmecTBeHHbIX 3nanui / amasun C.U., Kygpun B.U. - M. :
M3parensckuit jom MOU, 2017. - ISBN 978-5-383-01134-8 - Tekct : snekrtponubii / DbC
"KoHcynbTant cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011348.html (nara obpamienus: 17.09.2020). - Pexum
JOCTYIA : 1O TMOAIHCKE.

8. T'epacumona B.I'., Dnexrporexnmueckuii cupaBounuk: B 4 1. T. 3. IIpousBouctao,
nepenava u pacrpeaeneHue auekrpudeckoit saeprun / ['epacumona B.I'. - M. : M3narensckuit qom
MD3U, 2017. - ISBN 978-5-383-01175-1 - Tekcr : anekrponunsiii / ObC "Koncynbprant crymenra' :
[caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011751.html (mata oOpamieHwus:
17.09.2020). - Pexxum roctyma : 10 MOAIMUCKE.

9. TIlnamanckwuii, JI. A. DiekTpocHa0KEHHE TOPHOTO IMPOU3BOJICTBA : yueOHOe ocoome / JI.
A. ITnamanckuii. — Mocksa : MUCHUC, 2017. — 118 ¢. — ISBN 978-5-906846-48-8. — Texcr :
ANIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOINOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/108121 (mara oOpamenus: 17.09.2020). — Pexum moctyma: s
aBTOPH3. NIOJIb30BATEIICH.

B) MeToanueckue ykasaHus:

1. beabix, I'.b. Meronuyeckass pa3paOoTka MO BBIMOJHEHUIO JTA0OPATOPHBIX PadOT TO
mucruruae «QnektpocHadxkenue» [Tekcr] / I'.b. bensix, b.W. 3acmasen, A.H. IllemetoB, A.B.
Kouknna. — Maruurtoropck: M3a-Bo Marauroropck. roc. Texd. ya-ta u. [.1. Hocoga, 2015. — 48
C.

2. Beawix, I'.b. Omnpenenenre BO3MOXHOCTH BKIFOUEHHUS CHJIOBBIX TpaHC(POpPMATOpPOB HA
MapajuieTbHYI0 paboTy: METOJWYECKHE YKa3aHUs K JIaboOpaToOpHOM pabdoTe MO AWCITUIUIMHE
«OnekrpocHabxkenue» [Tekcr] / I'.b. benwsix, A.H. lllemeroB, A.B. Kouknna. — MarHuroropck:
N3a-Bo Marautoropck. roc. Texs. yH-ta u. [.1. Hocosa, 2015. — 15 c.

3. lemertoB, A.H. KauectBo anexrpuueckoit suepruu [ Tekct]: MeTtoandeckue ykazaHust

K J1abopaTopHbIM paboTaM MO AucuUIUIMHE «CHCTEMBbI 3JIEKTPOCHAOKEHUSD JUIsl CTYICHTOB
cnermanbHocTH 140211 «OnekrpocHabdxkenue» u HanpasiaeHus 140200 «DnekTpo’HepreTukay /
A.H. IllemeroB. — Maruutoropck: M3n-Bo Maruuroropck. roc. TexsH. yH-ta u. I'.1. Hocoga,
2011. —20-c.

4. IllemetroB, A.H. DHeprocOeperamiire TEXHOJIOTHH B D3JIECKTPUYCCKOM OCBEIICHUH
[Tekct]: MeTtoauyeckue ykazaHus K JaOOpaTOpPHBIM padoTaM IO AMCIMIUIMHE «DJIEKTPOCHAO0-
KeHue» it cTyneHToB HarnpasieHus 140400 «DneKTposHepreTHKa 1 AIEKTPOTEXHUKAY, PO PHITh
«OnekrpocHabxenue» Bcex (popm oOyuenuss / A.H. IllemeroB. — Marnuroropck: M3a-Bo
MaruuToropck. roc. Texs. yu-ta u. I.11. Hocosa, 2014. — 19 c.

5. IllemeroB, A.H. CO0pHUK MPaKTUYECKUX 3aJaHUN 10 TUCHHUILINHE «DJIEKTPOCHAOXKe-
uue» [Teker] / A.H. HlemetoB. — Marnutoropck: M3a-Bo MarHutoropck. roc. TeXH. yH-Ta H.
I"'1. HocoBa, 2013. — 42 c.

r) [IporpammHoe o0ecnieyeHue, dJieKTpoHHbie 1 UHTEpHET-pecypehl:

[lepeueHs mporpaMMHOTO 0OECTICUEHHUS:

Haumenosanue [10 Ne moroBopa CpoK JeCTBUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 o1 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpovHO
7Zip CBOOOJHO pacrpocTpaHsieMoe | 6ecCpoyHO

CBOOOHO paclpoCTpaHsIeMoe

FAR Manager 1o O6eccpouHO
Calculate Linux Desktop Xfce ?860&1{0 PaclipoCTpARAEMOe 6eccpouHO
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CBOOOIHO PacHpoCTpaHsIeMoe

Linux Calculate o

OeccpouHO

Crnucok HHTEpHET-pecypcoB, AOCTYI K KOTOPBIM IMpPH PErucTpanuy odecredeH ¢ JTr0oro
KOMIIBIOTEpA:

1)  dexepasnbHbIil HHCTUTYT IPOMBILILICHHOW coOcTBeHHOCTH : cailT POCITATEHTA /
OUTIC. — Mocksa : DUIIC, 2009 — . — URL: http://www1.fips.ru/ (mara obparienus: 18.09.2020). —
Pexum noctyna: cBo00AHBIN. — TEKCT: 3JIEKTPOHHBIH.

2)  Poccuiickuii naaexkc HaygHoro rutupoBanus (PUHLI) : HanmonansHast
oubnrorpaduyeckas 6a3za JaHHBIX HAYYHOTO [UTUPOBAHUS. — TEKCT: ANEKTPOHHBIH //
eLIBRARY.RU : nayunas snexkrpoHHasi 0nbnuoreka : cat. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mata obparenus: 18.09.2020). — Pexxum moctyma: s
3apeTUCTPUP. TTOTH30BATEIICH.

3)  Axanemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara obparuenus: 18.09.2020). — Pexxum moctyma: ajs 3aperucTpup.
I0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

4)  EamHoe OKHO JocTymna K HHYOPMAIMOHHBIM pecypcaM : 3IeKTpOHHAs OUOIHOTeKa !
caiit / ®I'AY THUU UTT "MUHO®OPMUKA". — Mocksa, 2005. — . —-URL: http://window.edu.ru/
(mara o6pamenus: 18.09.2020). — Pexxum moctymna: cBOOOAHBINA. — TEKCT: AIEKTPOHHBIN.

5)  East View Information Services : DnekrponHas 6a3a nepuoaudeckux usganuii / OO0
«MBUC. — URL: https://dlib.eastview.com/ (mata obparienuns: 18.09.2020). — Pexxum goctyna: mo
noanucke. — TeKCT: AIeKTPOHHBIN.

6)  Poccuiickas ['ocymapcTBennas oubnmoteka. Kartamoru : caiit / Poccuiickas
rocyfaapcTBeHHas onbnuoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata obpamenwus: 18.09.2020). — Pesxkxum mocryma:
CBOOOJIHBIN. — TeKCT: 3JIEKTPOHHBIMN.

7)  Dnexrponnas oudaunoreka MI'TY um. I'. . Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (mata obpamenus: 18.09.2020). — Pexxum mocrtyma: st
3apeTUCTPUP. MOJIb30BaTENCH (BXO C BHEIIHEH CETH IO JIOTHHY U TIapoJito). — TEeKCT: AIeKTPOHHBIH.

8)  Dxonomuka. Cormosorus. Menemkment : denepaibHbIi 00pa30BaTEIbHBIN TOPTA
caiit. — URL.: http://ecsocman.hse.ru/ (mata oopamenus: 18.09.2020). — Pexxum goctyma:
CBOOOTHBIN. — TeKCT: 3JIEKTPOHHBIMN.

9)  VmuuBepcurerckas nnpopmarmontas cuctema POCCUS : HaydHast 371€eKTpOHHAsS
oubnuoTteka : caiitr / HUBL] ; OxoHomuueckuit pakynprer MI'Y. — Mocksa : HUBIL], 1997 — . —
URL.: https://uisrussia.msu.ru (mata oopamienus: 18.09.2020). — Pexum moctyna: cBOOO HBIN. —
TeKCT: AeKTPOHHBIN.

10) Web of science : MexayHapoaHas HaykoMeTpudeckas pedepaTiuBHas u
MOJIHOTEKCTOBasi 0a3a JJaHHBIX HAy4HBIX W3naHui : cait. — URL: http://webofscience.com (narta
obpamenus: 18.09.2020). — Pexxum goctymna: Ui 3aperucTpup. Mojib3oBaresei (BXo1 mo
IP-anpecam By3a). — TekcT: AIEKTPOHHBIH.

11) Scopus : MexayHapoaHasi pedepaTHBHAs U MOJHOTEKCTOBAs ClIpaBoyYHast 6asa
JaHHBIX HAYYHBIX H31anuii : caiir. — URL: http://scopus.com (nara oOpamienus: 18.09.2020). —
Pexxum foctyna: 1uid 3apeructpup. nojib3osareneit (Bxoq no IP-agpecam By3a). — TekcT:
JJIEKTPOHHBIN.

12)  Springer Journals : MexayHapo/Has 6a3a HOJTHOTEKCTOBBIX )KypHaIoB : caiT. — URL:
http://link.springer.com/ (nara obparienus: 18.09.2020). — Pexxum goctyma: it 3aperucTpHp.
nosb3oBareneii (Bxox no IP-agpecam By3a). — TekcT: aneKTpOHHBIH.

13)  Springer Protocols : MexxyHapoaHast KOJUISKIHsI HAYYHBIX POTOKOJIOB 10
pa3IuYHBIM oTpacisiM 3Hanuil : caiit. — URL: http://www.springerprotocols.com/ (nara oopamienust:
18.09.2020). — Pexum moctyna: 1uisi 3aperucTpHp. moib3oBatenei (Bxon mo IP-agpecam By3a). —
TexcT: aeKTpOHHBIH.

14)  SpringerMaterials : Mexxaynapoanas 0a3a Hay4HBIX MaTEpUAJIOB B 00JIaCTH
¢du3nueckux Hayk M MHKuHUpHHTa : cauT. — URL: http://materials.springer.com/ (nata oOpamienus:
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18.09.2020). — Pexxum jpoctyma: Ajis 3aperiucTpHp. MmoJib3oBaTeneit (Bxo mo IP-aapecam By3a). —
TekeT: 2JEeKTPOHHBIN.

15) Springer Reference : MexayHapoHas 6a3a ClipaBO4HBIX U3aHUI 10 BCEM OTPaCIsM
3HaHwmid: caitt. — URL: http://www.springer.com/references (nata oopamenus: 18.09.2020). — Pexum
JOCTYyNa: Ui 3aperucTpup. noJib3opareneit (Bxoa o IP-angpecam By3a). — TekcT: 3eKTpOHHBIN.

16) zbMATH : MexnynapoaHas pedepaTuBHas 6a3a JaHHBIX 110 YUCTOM U MPHUKIIATHON
maTtemaruke : caut. — URL: http://zbmath.org/ (nara obpamenus: 18.09.2020). — Pexxum mocryma:
JUTsl 3apEeTUCTpUp. MoJib3oBartenei (Bxoa o IP-agpecam By3a). — TekcT: 37€KTPOHHBIN.

17)  Springer Nature : MexayHnapoHas pedepaTHBHas U MOJHOTEKCTOBAs CIIPABOYHAS
0a3a TaHHBIX HAyYHBIX M3aaHuii : caidt. — URL: https://www.nature.com/siteindex (naTa oOpateHus:
18.09.2020). — Pexum moctyna: Juisi 3aperucTpHp. mojb3oBateneid. — TeKCT: 3eKTPOHHBIH.

18) ApXuUB HayYHBIX KYPHAIOB : cailT / HalioHAIBbHBIN 3JCKTPOHHO -UH(POPMAITUHOHHBIN
koHuopimyM. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (nata
obpamenus: 18.09.2020). — Pexum goctyna: s 3aperucTpup. mojab3oBaresnei (BXo 1 mo
IP-anpecam By3a). — TekcT: AIEKTPOHHBIH.

19) eLIBRARY.RU : nayuHas snekTpoHHas OubanoTeka : caifT. — Mocksa, 2000 — . —
URL.: https://elibrary.ru (mata oopamenus: 09.01.2018). — Pexum nocTyma: 1uis 3aperucTpup.
MI0JIb30BaTeNeH. — TEKCT: JIEKTPOHHBIMN.

20) PYKOHT : HarnuoHas bHBIN 1IUQPOBON pecypce : MEXOTpacieBas 3JeKTPOHHAS
oubnroTeka : caiit / koucopuuym «KKOTEKCTYMy. — CkonkoBo, 2010 — . — URL: https://rucont.ru
(mara o6pamenus: 18.09.2020). — Pesxxum goctyma: ajis aBTOPU3. MOJIb30BaTeNei. — TeKcT:
ANEKTPOHHBIN.

21) TACC : undopmannonHnoe areHTcTBo Poccuu : [caiit]. — MockBa, 1999 — . —
Oonosnsercs B Tedenue cyrok. — URL: http://tass.ru (mara obpamienuns: 18.09.2020). — TekcT :
3IEKTPOHHBIMN.

22) TlpaButensctBO Poccuiickoit deneparuu : oHIMANIBHBIA caiiT. — MOCKBa. —
Oo6nossercs B Teuenue cyrok. — URL: http://government.ru (mara obparenus: 18.09.2020). —
TeKCT : ANEeKTPOHHBIN.

23) Abb.ru: Odunmaneueiit caiit rpynnsl kommanuii ABB Poccust [DaekTpoHHBI#H
pecypc]. — Peskum mocryma: http://www.abb.ru, cBo6oanbIit. — 3ari. ¢ skpaHa.

24) Elektrozavod.ru : Opunmaneueiii  cait YPUMCKOro 3aBojga «IJEeKTpoarmapar
[DnexktponHblii pecypc]. — VYda. — Pexum npoctyma: http://www.elektrozavod.ru/reports/ea,
CBOOOIHBIN. — 3arJL. ¢ PKpaHa.

25) Stps.ru : Odummaneueiii caiit OO0 «Crpoiinoactanuum» [DIeKTPOHHBIN pecypc]. —
M. — Pexxum noctyna: http://www.stps.ru, cBoGoHbBIN. — 3ari. ¢ SKpaHa.

26) Siemens.com : OdunuanbHbI calT KOMIaHHK Siemens [DIeKTpOoHHBIH pecypc]. —
Pexxum nocryna: https://new.siemens.com/ru/ru.html, ceoGomubIi. — 3ari. ¢ 3kpaHa.

27) Schneider-electric.com : Odunmaneubiii  caiit  kommanuu  Schneider  Electric
[DnexTpoHHBIH pecypce].— Pexxum nocrtyna: https://www.se.com/ru/ru/, cBoGogHBIN. — 3aril. ¢ FKpaHa.

28) Magtu.ru : Odurmaneueii  caiit ®I'BOY BIIO «MITY wum. I'.M. Hocoa»

[DnexTpoHHBIH pecypc].— Pexxum mocryma: . http://www.magtu.ru, ceo0oaHbIA. — 3ariL. ¢ SKpaHa.
29)  Mmk.ru: Odunmaneueiii  caiit  OAO  «MarHuTOrOpCKUN — METaLTyprHYeCKUi

KOMOMHATY [DneKkTpoHHBIN pecypc].— Pexxum mocryna: . http://www.mmk.ru, ceo6oansiii. — 3ari. ¢

JKpaHa.

9 MarepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI (MOAYJIS)

B cooTBeTcTBHU € y4eOHBIM IIJIAHOM IO JUCLHUIUIMHE «DJIEKTPOCHAOKEHUE) MPETYCMOTPEHBI
CIIEAYIOIINE BUIbI 3aHATUI: JIEKLIUH, Ta00paTOpHbIe pabOThI, MPAKTUYECKHE 3aHATHUS,
caMmocTosTeNbHas paboTa, koHcyabTauuu (cronberr BHKP), kypcoBoii nmpoekt u 3ayer.
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Tun u Ha3BaHUE ayJUTOPUH

OcHalenue ayuTopun

Y4eOHbIC ayTUTOPUU [T TPOBEIACHHUS
3aHATHI JICKUMOHHOTO TUIIA

MynbTUMEINIHBIE CPEACTBA XPAHEHHUs, [IEpeaud U
npecTaBiIeHus HHPOPMALIKH.

YaeOHas ayTUTOpus AJIsl TPOBEACHHUS
mabopaTopHbBIX PaboT:

mabopatopusi peleiHON 3alIuThI
(aynm. 215)

UTaGopaTopHble YCTaHOBKHU, U3MEPUTEIbHBIE IPUOOPHI IS
BBITIOJIHEHHS TA0OPAaTOPHBIX PadoT:

Jlaboparopubiii crenn «WccnepoBaHue BIUSHUSA
OTKJIOHEHUSI HaNpPsHKEHHUST Ha pabOTy acCHHXPOHHOTO
AIIEKTPOABHUTATEIIS

JlabGopartopubiii cTen «OrnpeaeneHne SKOHOMUYECKH
nenecoo0pa3Horo  pekuMa  paboOThl  CHIIOBBIX|
TpaHchopMaTOpOB»

JlaGoparopubiii  creHn  «OMNBITHOE  MOCTPOCHHE
rpadMKOB Harpy30K M OTIPE/ICIICHNE UX MTApaMETPOBY.

Jlaboparopuslii cren «M3mepenue napameTpoB
razopaspsiIHbIX JaMI U IIyCKOPEryJIupyoIen
anmnaparypbb»

JlabGopartopusiii cteHn «KomreHcanusi peakTUBHOM
MOIIHOCTH.

JlaGopartopuslii cTeH «OnpeaeneHne BO3MOKHOCTH
BKJIIOUEHUS TpaHC(HOPMATOPOB Ha MAPAIIIEIbHYIO
padoty» .

YueOHast ayTuTOPHS JJIs POBEACHUS
ImabopaTOpHBIX padoT:
1abopaTopust AIEKTPUICCKIX
u3Mepenuii (ayma. 217)

UlaGopaTtopHble YyCTaHOBKH, U3MEPUTETbHBIE TPUOOPHI IS
BBITIOJTHCHHSI JTAOOPATOPHBIX padoT:

— Jlabopatopubiii  crenn  «VccnenoBanue
HENTpaau B cUCTEMax AJIEKTPOCHAOKEHUS

— Jlabopatopubiii crenn «MccimenoBanue ToKasarele
KayecTBa AJIEKTPOIHEPTUU B CUCTEMAaX AJIEKTPOCHAOKEHUS ¢
CUJIOBBIMH TUPUCTOPHBIMU MPe0Opa30BaTEIIMU»

— KoMmmnbrorepu3nupoBaHHbIil  Ta0OPATOPHBIA  KOMILIEKC
«Ilepegaya 1 Ka4eCTBO AIEKTPUUECKON SHEPTHID)

— KoMmmnbrorepu3npoBaHHbIil  TaOOPATOPHBIA  KOMILIEKC
«QHeprocOepeKeHUe B JIIEKTPHUUECKOM OCBEIICHUN

PEXHUMOB

'Y4eOHbIe ayTUTOPHH JJIsI TPOBEICHUS
MPAKTUYECKUX 3aHITHH, TPYIIIOBBIX U]
WHIMBUAYAIbHBIX KOHCYIbTAIHH,
TEKYIIEero KOHTPOJIS U
MPOMEXYTOYHOM aTTecTaluu

Jlocka, MyTbTUMEIUHHBINA POEKTOP, IKPaH

VueOHBIE ayTUTOPHUU IS
BBITIOJTHEHUST KYPCOBOT'O
POCKTHUPOBAHUS, TIOMEIICHHUS IS
CaMOCTOSTEIILHON paboThI
oOyJaronuxcs

[Tepconanbubie KOMIBIOTEPHI ¢ akeTroM MS Office,
BbIX0J0M B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
MH(GOPMAIMOHHO-00Pa30BaTENbHYIO CPELy YHUBEPCUTETA

[TomereHne 1t XpaHEeHHUS U
MPOQHUIAKTUIECKOTO 00CTY)KUBaHHS
y4eOHOTO 000pyI0BaHUS

Crennaxu, celi(pl 1711 XpaHEeHUs] y4eOHOTro 000pyA0BaHUS
MHCTpyMEHTHI A7l peMOHTA J1Jab0paTOPHOT0 000PyIOBaHHUS
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