MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.07

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

Pa3pa0orka u akTyaau3anms cxeM 3J1eKTPOCHAOKeHHU s PeAnPUsTHI

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJICHHOCTH (TIPOdHIIb)
OHeprocoepekeHre U FHEProayauT

dopma o0ydeHHUs: OUHAS
I'on nabopa: 2017
O6mas Tpynoemkocts: 8 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 6

dopmMa KOHTPOJIA | DK3aMeEH, Hroro
Bun 3ansituid KP
Jlexknuu 50 50
JlabopaTopHbie 34 34
[IpakTrueckue 34 34
PykoBO/CTBO: KypcOBbIE PabOTHI 1 1
[TpomexxyTouHas arrecramus 0,35 0,35
KonTaktHas pabora 119,35 119,35
CamocrosiTenpHas pabora 133 133
Kontpounb 35,65 35,65
Hroro 288 288




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLICHT, K.T.H., YepHenko A.H.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
13.03.02 DneKTpoIHEpreTHKa 1 AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «05» centsiops 2016 1.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Ilenp ocBOEHMS IUCLMIUIMHBI — O3HAKOMUTBH CTYJIEHTOB C INPUHLUIIAMH IIOCTPOCHHUS U
TpeOOBaHUSAMU, IPEABSBIAEMBIMU K CXEMaM 3JIEKTPOCHA0KEHUSI TPEATIPUATHIH.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oasupyercs JAaHHas AMCLUIUIMHA!
«BBenenne B mpodeccuto», «TeopeTHUECKHE  OCHOBBI  DIEKTPOTEXHHUKH», «OCHOBBI
JNEeKTpOMEeXaHuKn», «llokasarenm W KOHTpOJIb  KadecTBa  AJIEKTPUYECKOM  DHEPTUN»,
«DNeKTPooOOPYI0BaHNE UCTOYHIKOB MTUTAHUS, SJCKTPUUECKUX CETeH U MPEATIPUSITHN .

JIMCUMIIMHBL U IPAKTUKH, JUIs1 KOTOPbIX OCBOECHUE JAHHOM JHCLUUIUIMHBI HEOOXOAUMO Kak
npezmecTytomiee: «PeneliHas 3ammra cUCTeM EKTpocHa0)eHus», «[IpueMHuKu u norpeduTenu
DIIEKTPUUYECKOW HHEPIUU CHCTEM DIIEKTPOCHAOKEHUs», «IDHEProdPPeKTHBHOE HIECKTPUIECKOE
ocBelieHne», «OCHOBBI HEProcOepeKEHHsI B CUCTEMAX 3JIEKTPO- U TerIocHa0keHus», «CucremMsl
AIIEKTPOCHAOKEHUSI IPOMBIIIIEHHBIX TPEAIPUATUHN.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHHUA Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust

IIK-1. Criocoben
y4acTBOBaTh B
IIPOEKTUPOBAHUU CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

[TK-1.1. Bemmomnusier c6op u
aHaJIU3 TaHHBIX JJIs
IIPOEKTUPOBAHUSA CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: METO/IbI aHAIM3a U cOopa
uH(bOpMaIUU AJI TPOSKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
IPEANPUATHI

YMeTh: aHAIN3UPOBATh UCXOHBIE
JaHHBIE JJI1 IPOEKTUPOBAHUS CUCTEM
NEKTPOCHAOKEHUS NPEIPUITUN

Bnanets: HaBbIkamMu cOOpa U aHaIM3a
JAHHBIX JUISl IPOEKTUPOBAHUS CUCTEM
JIEKTPOCHA0KEHUS NPEANPUATHH

[TK-1.3. BeimomnusieT BEIOOp
000opyI0BaHUs TSt
OTIENBHBIX Pa3/IeioB
MIPOEKTa Ha Pa3IMUHBIX
CTaUsIX TIPOCKTHPOBAHUS
CHCTEM 3JIeKTPOCHA0KEHUS
00BEKTOB

3HaTh: paBuiia paboTHI C
TEXHUYECKOH nH(popMmarmen no
oa00py 000pyIOBaHHS

YMeTb: BEIOUpaTh HEOOX0IUMOe
obopynoBaHue

Brnagets: MeToaukamu BeIOOpa U
MIPOBEPKH AJIEKTPOOOOPYTOBAHHS
CUCTEMBI DJIEKTPOCHAOXKEHUS
NPEIIPUATUS

ITIK-2 Cnocoben
MIPOBOJIUTH 0OOCHOBAHMSI
MPOEKTHBIX pPelIeHu
CHUCTEM
ANEKTPOCHAOKEHHUS
00BEKTOB

I1K-2.1 O60ocHOBBIBaeT
BBIOOD MapamMeTpoB
3JIeKTPO00OpYIOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAS
TEXHUYECKHE OrPaHUYEHUS

3HaTh: CIOCOOBI HOPMUPOBAHUS U
(hopMBbI IpeCTaBICHUS
XapaKTEPUCTHK 000PyIOBaHHS




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

YMeTh: 000CHOBBIBaThH BBIOOP
HIapaMeTPOB AIIEKTPOOOOPYI0BAHHS
IIpY IIPOEKTUPOBAHUU CUCTEM
AIIEKTPOCHAOKEHUS TPEANPHUITHI C
Y4YCTOM TCXHHUYCCKUX OI‘paHI/I‘-IeHI/II;'I

Bnagers: HaBbIKaMu ONpeAeIeHUs
[IapaMeTPOB IEKTPOOOOPYLOBAHUS
CHCTEM 3JIEKTPOCHA0KEHUS
HNPEANPUATHH, C YIETOM
TEXHUYECKUX OIPaHUYCHUN




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBaHnue TeM 3aHATHI
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOT 0
cpeacrsa)

OO011I1E MOI0KEHUSA

Jlex

[Ipenmer u 3amaum kypca. HopmatuBHbIE
JOKYMEHTBI U PEKOMEHIAINH.

Paznen 1

OOmue cBeaeHUusT O
crcTeMax
RIIEKTPOCHAOKCHUS

Bbiaua BapuaHTOB 3a/1aHHiA HA KYPCOBYIO
paboty. Pemenuwe 3amad mo TeMaTuKe
JICKIIMOHHOTO 3aHSTHUS

Pemenue
MPaKTUYECKUX 3a]1a4.
Tecr.

JIa0

BBognoe 3aHATHE. [IpoBenenue
MHCTPYKTaXa I0 TEXHHKE 0e30IacHOCTH
npu pabore B naboparopuu. Jlenenue
CTyIeHTOB  Ha  Opuragsl.  Bpriaua
WHIUBUIyTbHBIX I'PAQUKOB BBHITOTHEHHSI
nabopaTopHbIX paboT 1o  Opuragam.
3HaKOMCTBO CTYACHTOB C TpaBHJIAMH
oopmieHuss OoT4ETOB MO Ja0OpPaTOPHBIM
paboTtaMm,  YCJIOBUSIMH  JIONIyCKa K
BBIMOJIHEHUIO J1a00paTOpHOl paboThl U
YCIIOBHSIMU JIOTTYCKa K 3aIIUTE OTYETa TI0
nabopaTopHOii paborTe.

BremonHenue u
BammTa
mabopaToOpHBIX padoOT.

JIex

1.1. OcHOBHBIE TEPMHUHBI U OIPEICICHUS
CUCTEM AJIEKTPOCHAOKEHHU S 1.2.
DneKTpUUecKrue MapameTpsl JIEMEHTOB U
PEKUMOB CHCTEM 3JIeKTpocHaOxeHus 1.3.
Uctopusi pa3BuTHs 3JEKTPOIHEPTETHKU B
Poccun 1.4. HomuHanbHbIE HanpspKEHUS
cucTteM 3JekTpocHadxkenusa 1.5. O6mactu
NPUMEHEHHUs] HU3KOTO HANpsHKeHUs B
CUCTEMAX AIEKTPOCHAOKEHUS 1.6.




®opMbI TEKYLIET0

paloThI OpUrabl.

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoThI OLICHOYHOI'0
cpeacTsa)
Ob6nactu IIPUMEHEHHUS CpeIHEro
HaNpPsHKEHUs B cUCTeMax
INEKTPOCHAOKECHHUS 1.7.  Crpykrypa
MOTpeOJIeHUsT ANEKTPOIHEPTUU IO BUAAM
noTpeOuTene
Paznen 2 2.1. OcHOBHBIE XapaKTEPUCTUKHU 6 2 - -
[TpuemMHUKH ek [IPUEMHHKOB ANEKTPOIHEPTUU 2.2.
DIIEKTPOIHEPTUU Onekrpoasurarenu 2.3. OcBeTUTEIbHBIE
YCTaHOBKH
6 2 3 - Pewmenue
Pemenue 3a1a4 o TeMaTHKE JIEKIIMOHHOTO
IIp [IPAKTUYECKHUX 3a]1a4.
3aHATUA
Tecr.
[Tonydyenue pomycka K  BBIIOJHEHUIO 6 2 2 - Brimosinenue n
1146 nabopaTopHOH paboThI COIJIaCHO 3almTa
UHIUBUAYAIBHOTO  rpaguka  paboThl lmabopaTopHbIX padoT.
Opurajsl.
2.4.  CunoBele  mnpeoOpa3oBaTelIbHBIC 6 2 - -
YCTaHOBKH 2.5. DIeKTpHUYeCKas cBapka 2.6.
Tex DNEeKTPOIU3HBIE YCTAHOBKHM M YCTAaHOBKHU
JUISL CO3J]aHUsl TaJlbBAHUYECKUX MOKPBITUI
2.7. IIpOMBIIIEHHBIE SJIEKTPUYECKHE IT€YN
Y HarpeBaTelIbHbIe YCTAHOBKHU.
6 2 3 - Pemenue
Pemenue 3a1a4 mo TeMaTHKE JIEKIIMOHHOTO
IIp MPaKTUYECKUX 3a]1a4.
3aHATUS
Tecr.
Beimonnenue — mabopatopHoil  paboTHI 6 2 3 - Beinonnenue u
J1ab COTJIaCHO  WHJMBHAYyATbHOTO  rpaduka BammTa

imabopaTOpHBIX PadoT.




®opMbI TEKYLIET0

1 kB 4.7. CxeMBI OCBETHUTEIBHBLIX CETEH
4.8. DnexTpocHabkeHue
ANEKTPONPUEMHHUKOB ~ OCOOOM  TPYIIIBI
TIEPBOI KaTerOpyuu HAJEKHOCTH

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoTbI OLICHOYHOI'0
cpeacTsa)
Paznen 3 6 2 - -
& 3.1. O6mme cBeaeHus 3.2. BozmymHbie
KoHCTpyKTHBHOE
muann 3.3, KaGenpueie nuHUM 3.4,
VICIIOJTHCHHUE Jlex
KOHCTpYKTHBHOE HCHONHEHUE MEXOBBIX
PIEKTPUUYECKUX .
N ceTelt HanpsbkeHueM 1o 1 kB
cerei
Paznen 4 4.1. OO6mme mnonoxenus 4.2. Bribop 6 2 - -
CxeMbl HOMUHAJIbHBIX HaIlpsHKEHU N 4.3.
PIEKTPUUYECKUX HcTtounuku mnUTaHUS W MYHKTH TpHEeMa
COCITMHEHU I Jlex AJIEKTPOIHEPTUU OOBEKTOB HA HANIPSKCHUN
CHCTEME Beile 1 kB 4.4. OOmue mnomoxeHus
HIIEKTPOCHAOKEHUS BEIOOpA CXEMBI pacripeesieHus
AJIEKTPOIHEPTUU
6 2 3 - Pemenue
Pemrenue 3aay no TeMaTuke JEKIIMOHHOTO
Ip MPaKTUYECKHX 3a]1a4.
3aHATHUS
Tecr.
3amuTa 1abopatopHOil pabOTHl COTIACHO 6 2 3 - Brimonnenue u
J1a6 WHIUBHIyaJIbHOTO  rpaduka  paboThI 3anuTa
Opurampl. irabopaTOpHBIX padoT.
4.4. OOmue mNOJOKEHUsI BBIOOpA CXEMBI 6 2 - -
pacmpeneneHust  dJEKTpodHepruu  4.5.
CxeMbl DJJIGKTPUUYECKHX CeTeH BHYTPH
oObekTa Ha HampsbkeHun 6-10 kB 4.6.
JIex CxeMbl IEXOBBIX JIEKTPUUYECKUX CETEU 10




®opMbI TEKYLIET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoTbI OLICHOYHOI'0
cpeacTsa)
6 2 3 - Pemenue
Pemenue 3aa4 o TeMaTHKE JIEGKIIMOHHOTO
Ip MPAKTUYECKUX 3a7au.
3aHATHUS
Tecr.
[Tonydyenue gomycka K  BBIIIOJHEHHUIO 6 2 2 - Brimonuenue u
1106 nabopaTopHOI paboThI COTJIACHO BaimTa
WHIUBUAYAIbHOTO  rpaguka  paboTh ImabopaTOpHBIX padoOT.
Opurapbl.
Pa3zen 5 5.1. [TpunIUIIBI BBIOOpaA CXEM 6 2 - -
CxeMbl anekTponojacTaHiui 5.2. CxeMbl INIaBHbBIX
PIEKTPUUYECKUX Tex MOHIKAIOMIUX MOACTAHIIUI U TOJCTAHIINMA
COCTMHCHU I rIIry0oKoro BBOJIA 5.3. Cxembl
MOICTAHIINI pacnpenenuTeabHbIX MOACTAHIUI
HanpsbkeHueM Beie 1 kB
54. Cxembl TpaHc(hOPMATOPHBIX 6 2 - -
ek noAcTaHIMi Hanpsokenuem 6-10/0.4 kB
5.5. CxeMbl pacnipefeuTeNbHbIX MYHKTOB
Ha HanpspkeHuu 110 1 kB
6 2 3 - Pemenue
Pemrenue 3aay no TeMaTuke JEKIIMOHHOTO
IIp [IPaKTUYECKHUX 3a]1a4.
3aHATHUS
Tecr.
Bommonnenne — nmaGopatopHoil  paboThI 6 2 3 - Beinonnenue un
Jla6 COTJIACHO  WHIUBUAYAIBHOTO  Tpaduka 3almTa
paboThl Opuraabl. lTabopaTopHbIX paboT.
Pasnen 6 6.1. ITpuHnHIBL KOMIIOHOBKH 51 6 2 - -
KoHCTpyKTHBHOE pasMmemeHus  TpaHCPOPMATOPHBIX U
VCIIOJTHEHUE Jlek pacrnpenenuTeabHbIX MMYHKTOB 6.2.
TpaHchOpMaTOPHBIX KommiektHbIe pacnpenenuTenbHbIC
[MOJCTaHIIUN 51 ycTpoiicTBa HampsbkeHuem 1o 1 kB 6.3.




®opMbI TEKYLIET0

Opurassl.

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoThI OLICHOYHOI'0
cpeacTsa)
pacrpenenIuTeIbHbIX PacnipenenurensHsie YCTPOMCTBA
[MYHKTOB noacranmuii 0,4 kB
6 2 3 - Pemenue
Pemenwue 3aa4 mo reMaTHKe JIGKIIMOHHOTO
Ip MPAKTHYECKUX 3a7au.
3aHATHUS
Tecr.
3amuTa 1a00paTOpHO PabOTHI COTIACHO 6 2 3 - Brinonnenue u
J1a6 WHIUBUAYAIBHOTO  rpaguka  paboThI 3anuTa
Opurajpl. mabopaTOpHBIX padOT.
6.4. KomriuiekTHbIe pacrpeaenauTeabHbIe 6 2 - -
yCTpoicTBa HanpskeHueM Boie 1 kB 6.5.
Buyrpennue pacnpenenuTeabHble
ek yCTPOMCTBA 6.6. KommnektHsie
TpanchopmaTopHbie noactanuu 6-10/0,4
kB 6.7. KoHCTpyKTHBHOE HCIOJHEHHE
pacnpenenuTeabHbIX MMYHKTOB
HanpspbkeHueM 6-10 kB
Paznen 7 6 2 - -
o 7.1. O6mme cBeaenust 7.2. WnHnuBumy-
XapakTepucTUKu
aJbHbIE rpaduKd  Harpy3ok 7.3.
rpaduKoB Harpysky Jlex
['pynmoBeie  rpaduku  SIEKTPUUYECKHUX
DIIEMEHTOB  CHUCTEM|
Harpy3ok
PIEKTPOCHAOKEHUS
6 2 3 - Pemenue
Pemrenue 3a1ay no TeMaTuke JEKIIMOHHOTO
IIp MPaKTUYECKUX 3a1a4.
3aHATHUS
Tecr.
[Tonydyenue pomycka K  BBIIOJHEHUIO 6 2 2 - Brimosinenue n
1146 nabopaTopHOI paboThI COTJIaCHO 3almTa
WHIUBUAYAIBHOTO  rpaguka  paboThl lmabopaTopHbIX padoT.




®opMbI TEKYLIET0

3HCKTpOCHEl6)KCHI/I$I PACYCTHBIMHU MCTOJA-

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoThI OLICHOYHOI'0
cpeacrsa)
7.4. Maremaruueckoe omnucaHue 6 2 - -
Jlex 3JIEKTpUYEeCKUX Harpy3ok 7.5. [lokazaTenu
rpadMKOB 3IEKTPUUECKUX HATPY30K
6 2 3 - Pewmenue
Pemenue 3a1a4 1o TeMaTHKE JIEKIIMOHHOTO
IIp [IPAKTUYECKHUX 3a/]1a4.
3aHATUA
Tecr.
Bomnonnenne — nmaboparopHoil  paboThI 6 2 3 - Beinonnenue u
Jlab COIJIACHO  WHIUBUAYalIbHOro Tpaduka 3aruTa
paboThI Opurasbl. lTabopaTopHbIX padoT.
Paznen 8 6 2 - -
A 8.1. Harpy3ouHas CHoCOOHOCTH 3JEK-
PacueTtHbIe
Jlex TpoobopynoBanus 8.2. Ilonarue pac-
DIIEKTPUYECKUE M .
YETHOM JIEKTPUUECKON HArpy3Ku
Harpy3Ku
8.3. MeToapl oOmNpeneleHns pacyeTHON 6 2 - -
Jlex NEKTPUYECKOU Harpy3ku B
IIPOMBIIIJICHHBIX 3JIEKTPUUYECKUX CETAX
6 2 3 - Pemenue
Pemenue 3a1a4 1o TeMaTHKE JIEKIIMOHHOTO
IIp [IPaKTUYECKHUX 3a]1a4.
3aHATUA
Tecr.
3amuTa 1abopaTopHO PabOTHI COTIACHO 6 2 3 - Brinosinenue u
JIab WHIUBHIyaJIbHOTO  Trpaduka  paboThI 3anuTa
Opurazpl. imabopaTOpHBIX padoT.
Pazmen 9 9.1. Omnpenenenue pacxoga aKTUBHOU 6 2 - -
Onpenenenue ANEKTPOIHEPTUH 00beKTa AIIEKTPO-
jpacxola W TOTEpH ek cHaOXeHUs 1O IMOKa3aHUAM MpHOOpPOB
PIIEKTPOOHEPTUU  HA| yuera 9.2. OmnpeneneHue  pacxojna
nepegavy aKTUBHOM  DJIEKTPO’HEPTHMH  O0OBEKTa




Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(y4ueOHOM padboThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOT0
cpeacrsa)

Mu  9.3. Tlorepu aKTHBHOW 3JIEKTpO-
SHEPrUM Ha Iepenady B 3JIEKTPUUYECKUX
ceTsix 9.4. Pacuer Harpy3o4HbIX IMOTEpH
IeKTposHeprun B JuHMAX 9.5. Ilotepu
aKTUBHOM  OJIEKTPO-PHEPTUHM B  TpaHC-
dhopmaTopax

Pemenue 3a1a4 mo TeMaTHKE JEKIIMOHHOT'O
3aHATUA

Pemenue
MPaKTUYECKHUX 3a7a4.
Tecr.

JIa6

[TonydeHwe jgomycka K
naboparopHoOi paboThI
WHIUBUIYAIBHOTO  rpaduka
Opurajpl.

BBIIIOJIHCHU IO
COTJIACHO
paboThI

Brinosinenue u
3aluTa
imabopaTOpHBIX PadoT.

Paznen 10
Komnencamnms
[PEaKTUBHBIX
MOIITHOCTEH
cHCTEME
PIEKTPOCHAOKEHUS

Jlex

10.1. [TapameTpsl
anektpudeckux cucrtem 10.2. bamanc
akTUBHBIX MomHo-cted 10.3. bamanc
peakTuBHbIX MouHO-cTeil 10.4. Tlopsaok
pacuera 3HAYEHUN COOTHOILUEHUS
MOTpeOJIeHNs aKTUB-HOM U PEaKTUBHOU
MOIIHOCTH Ui OTJEJIBbHBIX
SHEPrONPUHUMAIOIINX YCTPOUCTB

pPEXKUMOB

JIex

10.5. Hcxonurie MTOJIOKCHUS 1 (o)
KOMITCHCAITUU PEAKTHBHOM MOITHOCTH B
CHCTEMax ANEKTPOCHAOKEHHS
MPOMBIIUIEHHBIX — npeanpuaruid  10.6.
HUctounuku PEaKTUBHOMN MOILIHOCTH
(xomneHcupyromue ycrpoiictea) 10.7.
Pasmemenue KOMITIEHCUPYIOLIUX




®opMbI TEKYLIET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Monayasb (pa3gena) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoThI OLICHOYHOI'0
CpeACTBA)
YCTPOMCTB B CHUCTEMax  JJIEKTPO-
cHa0KEHUS MPOMBIIIJICHHBIX TIPETPUITUN
10.8. Bnusinue KOMIIEHCUPYIOIIHNX
YCTPOMCTB HA MapaMeTpbl  PEXHUMOB
anekTpuyeckux cereit 10.9. barapeu
KOHJICHCAaTOPOB B CeTsIX c
PE3KOIEepEMEHHOM u BEHTUJIbHOM
Harpy3Kou
6 2 4 - Pemenne
Pemenue 3ama4 mo reMaTHKe JIGKIIMOHHOTO
Ip MPAKTUYECKUX 3a7au.
3aHATHSA
Tecr.
Beimonnenue — mabopatopHoil  paboOTHI 6 2 3 - Beinonnenue u
J1a6 COTJIaCHO  WHJMBHAYyAIbHOTO  rpaduka BarmTa
pa0oThl OpUrasbl. irabopaTOpHBIX padoT.
Pazmen 11 6 2 - -
Kopotkue 11.1. Pacuer ToxoB K3 Ha moHMXarommx
3aMbIKaHUS MOJICTAaHIIUSAX C BTOPUYHBIM HAINPSKEHUEM
cucTeMax Jlex 6-10 xB 11.2. Pacuet ToKOB Tpex(azHOro
PIEKTPOCHAOKEHUS KOPOTKOI'O  3aMbIKaHHMsI B CETSIX H
[IPEAPUATHI yctaHoBkax 10 1 kB
6 2 4 - Pemenue
Pemenue 3a1a4 1o TeMaTHKE JIEKIIMOHHOTO
IIp MPaKTHYECKUX 3a1a4.
3aHATUA
Tecr.
3ammTa mabopaTopHOil pabOTHI COTJIACHO 6 2 3 - Brimonaenue u
Jlab WHAMBUIYyaIbHOTO  rpaduka  paboThI 3amuTa

Opurajsl.

mabopaTOpHBIX padoT.




Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(y4ueOHOM padboThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOT0
cpeacrsa)

Jlex

11.3. [opsanox pacueta TOKOB
0IHO(A3HOTO KOPOTKOTO 3aMBbIKaHUS B
KOHEYHOM TOYKE IIXHOIIPOBOIA
HanpsiHKEHUEM 0,38 kB 11.4.
DNEeKTPOAMHAMUYECKOE U TEPMHUYECKOE
NECTBHE TOKOB KOPOTKOTO 3aMbIKaHUS
11.5. CnocoOs1 orpanndenus To-koB K3

Pazmen 12

Beibop  anmapatos
BHYTPHULIEXOBOU
CHCTEMBI
PIEKTPOCHAOKEHUS

Jlex

12.1. Br160op ABTOMAaTHUYECKHUX
BeIKItoUarened g0 1 kB 12.2. Bribop
npenoxpanureneit 1o 1 kB 12.3. Beibop
KOHTakTopoB 110 1 kB

Ilp

Pemenue 3aga4 1o TeMaTUKE JIEKITUOHHOIO
3aHATUA

Permenue
[MPAKTUYECKUX 3a7a4.
Tecrt.

JIab

BBITTOJTHEHUIO
COTJIACHO
paboThI

[lonyyenue pomycka K
nabopaTopHOU paboTsl
WHIUBUAYAIBHOTO  rpaduka
Opurajpl.

Jlex

13.1. Obume nonoxeHus: BbIOOpa ceueHust
KW TpoBOAHMKOB Bhime 1 kB 13.2.
JlonmycTHUMbIE TOKOBBIE Harpy3ku kaOeneit
13.3. Boibop ceuenuit xun Kabenei
HanpsbkeHueM Boiiie | kB

IIp

Pemenne 3aa4 1o TEMaTHKE JICKIIMOHHOI'O
3aHATUA

Permenue
MMPAKTUYECKUX 3a7a4.

Tecr.




Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(y4ueOHOM padboThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOT0
cpeacrsa)

JIa0

paboThI
rpadguka

Bremmonunenne — maboparopHoit
COTJIACHO  WHJIWBHIYaTbHOTO
paboThl Opurasl.

Bremonaenue u
BammTa
mabopaToOpHBIX padoT.

Pazmen 13

Br16op
MIPOBOJIHUKOB
CHCTEM
PIICKTPOCHAOKEHUS

JIek

13.4. JlomycTuMbIe TOKOBBIE Harpy3ku Ha
HeusoJMpoBaHHbIe mpoBojaa 13.5. Bribop
CEUEHUH HEH3OJIMPOBAHHBIX MPOBOJIOB
BO3AYIIHBIX JTUHUN HANPSHKEHUEM BbITIE |
kB 13.6. OcobenHoctu BbIOOpa CEUEHMIA
IPOBOIOB 1 Kabeneii no 1 kB

Pa3gen 14
DnekTpocOepexeHme

JIek

14.1. DxoHoMHYecKas OLIEHKA BIUSHUSI
Hay4YHO-TEXHHUYECKOTO  Iporpecca  Ha
IMOTCHIIMA INEKTPOCOEePEKEHUS B
oTpacisix SKOHOMHUKH 14.2. OcHOBHBIE
CITOCOOBI peryaupoBaHus 3JIEKTPO-
oTpeOIeHUs HA TPEATIPUATUSIX

Ilp

3amnmra KypcoBbIX padorT.

(o)

\S)

JIab

3ammra gabopaTopHOil pabOTHI COTJIACHO
WHIUBUAYAIBHOTO  rpaduka  paboThI
Opurajpl.

BrmonHenne n
BammTa
imabopaToOpHBIX padoOT.

Jlex

143. OneHka >KOHOMHMYECKOH -
(EeKTUBHOCTH pEryJIMpOBaHUS AKTHUBHOM
MOIIHOCTM Ha  mpeanpusatusax — 14.4.
PerynupoBanue snekTponoTpeOieHust B
CHUCTEMaxX 3JIEKTPO-CHAOXKEHUS
HanpspkeHueM 6-10/0,4 kB ¢ yuetom
CTaTMUYECKUX XAapaKTEPUCTUK HArpy3ku U
BEPOSTHOCTHBIX IOKa3aTeiael mapaMerpoB
pEKUMOB

10




®opMbI TEKYLIET0

Bun . KOHTPOJIA
Monayasb (pa3gena) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Ob.em, banabl | UHTEepakTHB, 4.| (HAaMMeHOBaHUE
(y4ueOHOM padboThI) 4.
padoThI OLICHOYHOI'0
cpeacTsa)
Ha mnocnennem 3aHsTUM MpenojaBaTesb 6 2 - - Brinosinenue u
MOABOJUT UTOTU BBINOJHEHUS W 3allUThI 3aluTa
J1a6 nabopaTopHBIX  pabOT  CTYIEHTOM B ImabopaToOpHBIX padoOT.
cemectpe. Ortcrarome CTYIEHTbl 10
caaroT 1abopaTopHbie pabOTHI.
Cp N3yueHune TeopeTuueckoro Marepuana mo 6 133 - -
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
[ToaroroBka k 1a6OPaTOPHBIM U
MPAKTUYECKUM 3aHSITHSIM.
KP Brinaua 3aganuii Ha KypcoByro paboTy. 6 1,5 Paznensl kypcoBon
[IpoBepka mpaBUILHOCTH BBITOTHEHUS [paboTHI.
pa3enoB KypcoBOi pabOTHlI.
KonTponb 6 35,65
ITA Crnaua sK3ameHa 6 0,35 - - Bomnpocs! k 3x3aMeny
" Wrorosslii TecT no kypey uepe3 OT 6 2 100
Hroro: 252 100

Cxema pacueTra UTOroBOro oaJjnJja:
BPC 2014 Texyumuii pedTUHT (BCce 3aHATUS U NPOMEXKYTOUHBIE TecThl) + Pe3ynbraT mTorooro tecra u Bce aenutcs Ha 2 + Bb (eciu bBb

IIPEyCMOTPEHBDI)




5. O0pa3oBaTebHbIE TEXHOJIOTHU
JUist OLIEHKH 3HAHUH, YMEHUH U ypOBHS MPO(PECCHOHATBHBIX KOMITETCHIIUH, TPHOOPETaEMBIX
BBIIYCKHUKOM B IIpOLECCE H3Yy4eHUs AucLUIUIMHBI «Pa3paboTka M akTyanus3anus CXeM
IIEKTPOCHAOKEHUS MPEANPUATUI», UCIIOIB3YIOTCS TEXHOIOIMH TPAIULMOHHOIO O0yUEHUS:
— JICKLHH;
— IpaKTHYECKUE U JIAOOPATOpPHBIE 3aHATHUS, HA KOTOPBIX PEIIAIOTCS MPAKTUYECKHUE 3a]auH,
MIPOBOJIUTCSI TECTUPOBAHUE U BBITIOJIHSAIOTCS JTAOOpaTOpHBIE pabOTHI;
— HHJIUBHUIYAJIbHBIC U IPYIIIOBbIC KOHCYJIBTALMH 110 TEOPETUYECKUM U IIPAKTUYECKU BOIIPOCAM
Kypca;
— BBIIOJHEHUE IPAKTUYECKUX 3a7a4, KOTOPhIE MTO3BOJISAIOT IPUOOPECTH NPAKTUYECKHUE 3HAHUS
Y HaBBIKM PELICHUs 3a/1a4M U pabOThl C HOPMATUBHOMN, METOAMYECKOM, HAYYHO-TEXHUUECKON
Y CIIPABOYHOMU JIUTEPATYPOIl;
— IPOBEJEHHE PA3INYHBIX (POPM CAMOCTOSATENLHONU PabOThl, KOTOpask BKIKOYACT MOATOTOBKY K
JIEKIIMOHHBIM U IIPAKTUYECKUM 3aHATUSAM, BBIIIOJIHEHUE PA3EIIOB KypCOBOTO IIPOEKTA.

6. MeToauyecKkue yKa3aHusl M0 OCBOEHH IO TUCHHILIMHBI

6.1. OOyuaromuMcsi HE0OXOIMMO O3HAKOMHUTBHCSA: C COJepiKaHHeM pabodell MporpaMMbl
mucrmuinael (manee — PIIM), ¢ memstMu W 3agadaMy JHCHUIUIMHBI, €€ CBS3SIMH C JIPYTUMHU
JTUCIUIUIMHAMU  00pa30BaTENbHON IMPOTrpaMMbI, METOJIWYECKUMHU pa3paboTKaMu 1O JaHHOU
TUCITUTLUTAHE.

6.2. MeTronnyeckue yka3aHus 10 IOATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B xome neknuii paccMaTpUBAIOTCS OCHOBHBIC TIOHSTHS TEM, CBSI3aHHBIE C HUMU
TEOPETUUECKHE U MPAKTUYECKUE TMPOOIEMBI, JAIOTCS PEKOMEHIAIUH JJIsi CAMOCTOSTEIbHON PabOThI
U TIOATOTOBKE K TPAKTHYECKUM 3aHATHSAM. [lodTOMy UW3ydYeHHE IUCIUIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TOCIEAOBAaTEIbHOIO HAKOIUICHUS 3HAHUM, CJEI0BaTelbHO, MPOIYCKU
OTJENBHBIX TEM HE TMO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumMcs HEO0OXO0auMO: Tepen
KOKIOW JEKIMeld MpocMaTpuBaTh pabodyl0 MpOrpaMMmy IUCIHIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHIYEMYIO JTUTEPATYPY, YTO MIO3BOJIUT COKOHOMHTH BPEMs Ha OCBOSHUE TEMbI Ha Ay TUTOPHOM
3aHIATHM, TIepell OuYepeNHOM JeKIued HeoOXOAMMO MPOCMOTPETH/TIOBTOPUTH MaTepUabl
npenpiaymeid Jekuu. [Ipu 3aTpyqHEHHSX B BOCHPHITHH MaTepHalia ClIeyeT OOpaTUThCA K
OCHOBHBIM JTUTEPATYPHBIM UCTOUHUKAM.

6.3. Meronyeckue yka3aHHs 10 TOJTOTOBKE K MPAKTHYCCKUM H JJa0OPATOPHBIM 3aHSATHSIM.

B xonme mpakTudeckux M 1aOOpaTOPHBIX 3aHATHH YTIyOJSIOTCS M 3aKPeIUISIOTCS 3HAHUS
00yJaOIIUXCS TI0 PSITY PACCMOTPEHHBIX HA JISKIUSX BOTIPOCOB, 3HAHHIA 110 COBPEMEHHBIM METOJ[aM
MPOEKTUPOBAHUS CHCTEM OJJIEKTPOCHAOKEHUS DPA3IUYHBIX MPEANpPUATANH U OCHOBHBIX CIIOCOOax
MOCTPOCHUST CHUCTEM  JJIEKTPOCHAOKCHHS, YMEHUS MPOU3BOJUTH BBIOOP OIKOHOMHUYECKHU
00OCHOBAaHHBIX CXEM U PEKHUMOB CHCTEM DJJEKTpOocHaOkeHus. Ha mpakTHUecKux 3aHATHAX
Pa3BHUBAIOTCS CIIOCOOHOCTH MCIIOIH30BaTh COBpEMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJIOTHH, YITPABIISTH
uH(popMaliel ¢ MpUMEHEHHEM MPUKIAJHBIX MPOrpaMM; UCIOIB30BaTh CETEBbIE KOMIBIOTEPHBIE
TEXHOJIOTHH, 0a3bl JaHHBIX W MAKeThl MPHKIAIHBIX MPOJAYKTOB. [Ipy MOATOTOBKE K MPAKTUYECKUM
3aHITHSIM KaXK]IbI 00yJaroIuncs JOKEH:

— U3YYUTh PEKOMEHIOBAHHYIO JINTEPATYPY;

— U3YYUTh MaTepUAIbI JICKIIHA;

— TIOJITOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TeMe;

— BBINIOJIHUTH JIOMAIlIHEE 3aJaHie, PEKOMEHJOBAaHHOE TMpernojaBareieM MpH H3YYCHHUH
KaXKIOU TEMEI 3aHSITHSI.

B mpotiecce moAroTOBKY K MPAKTUYECKUM 3aHSATUSM 00yUaONIUECcss MOTYT BOCIIOIb30BAThCS
KOHCYJIbTAIISIMH ITPEIOIaBaTEIsl.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO poJia 3aJaHuid U
CaMOCTOSITEIIbHOE M3YYCHHE TEOPETHYECKOTO MaTepuajia 1Mo yuyeOHWKaM U y4eOHBIM MOCOOUSIM C
MOJATOTOBKOM K MPAKTHUYECKUM 3aHATUSM. KpoMme TOro, CTYIEHTHI BBIOIHSIOT Pa3/elibl KypCOBOM
paboThl, TOKa3bIBas pe3yibTaTbl M  KOHCYJIbTUPYICh ¢ TmpenojaBaTteneM. KoHTpoib



CaMOCTOSITENIbHOM paboThl O0ydYarommxcss HaJ MPOrpaMMON Kypca OCYIIECTBISETCS B XOJe
NPAaKTUYECKUX U Ja00PaTOPHBIX 3aHATHH.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

6 [IK-1 (IIK-1.1) Pemenue npaktuueckux 3aaay Ne 2-3.
BrinonHeHue Bcex pas3zienoB KypcoBOn
paboTHL.

Bomnpock! k sx3ameny 1-18.

Tecter 1-152.

6 ITK-1 (ITK-1.3) Pemenue nmpaktuueckux 3amaad Ne 1.
Beinonnenue pas3aenoB KypcoBoil paboThI
3-5.

Bonpocs! k 3k3ameny 19-64.

Tectrr 153-291.

6 [IK-2 (IIK-2.1) Pemenue nmpaktuueckux 3amay Ne 1-2.
BrimonHenue pasienoB KypcoBoit paboThl
6-7

Bormpocs! k 3k3ameny 65-70.

Tectsl 292-500.

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbl, HEO0X0IMMBbIe IJIl TEKYIIEero KOHTPOJIs
7.2.1. lIpakTHYecKHe 321241

3aoaua 1. OnipenienuTh pacyeTHYIO Harpy3Ky mikaga, K KOTopoMy MOAKIIOUEHBI 1BE KpaH-0alKH,
KaXKasi U3 KOTOpPBIX 00opyaoBaHa Tpems asurarensmu: 4,5+15+22 kBm npu 11B=25%, cosp=0,45 n
tenbdep ¢ aBurareneM mourHocTbio 10 kBT npu 11B=40%, cose=0,45. PexxuM paboThl KpaHOB U
Tenbdepa — cpeaHuit.
Pewenue:
1. Omnpenenum yCTaHOBJIEHHYIO MOIIIHOCTh 3JIEKTPOYCTAaHOBOK, NpuBeaeHHBIX K [IB=100%:
a) JUIs KpaH-0aIKu
[TockonpKy B pacueTe Harpy3oK YCTaHOBJIEHHAs MOIIHOCTb KpaHa ONpeAesseTcss MO IBYM
CaMbIM MOIIHBIM 3JIEKTPOABHUraTeNsAM, TO /Ui KpaH-0aku

P, =P, -JIIB = (15 +22)-,/0,25 = 18,5kBm;
0) nns Tenbdepa
P,, =P, -VJIIB =10-/0,4 = 6,32xBm.
Ycra"HoBieHHasa MOIIHOCTB HArpy3ok I_HI(a(ba
P, =2P, +P,, =2-18,5+6,32 = 43 3xBm.

2. Onpenenum 3P GeKTUBHOE YNUCIIO AIEKTPOTIPUEMHUKOB
o P o 433
2 oxp: ™ 2.1852 463

IPUHUMAEM N>=3.
3. Ilo cmpaBoYHMKY AJI N5=3 MPU CPEAHEM peKUMe paboThl KPaHOB HAXOAUM KO3(PPHUIIEHT
crpoca K.=0,45.
4. PacyeTHas Harpy3ka pacCUYMTHIBAEMOTO y3i1a OyaeT paBHA
P,=K, P, =045-43,32 =19,5kBm.

5. OmnpenensieM pacueTHBIN TOK



; S, _ J19,5% +(19,5-1,98)

r 3, V30,38

=88,44.

3a0aua 2. ACWHXpOHHBIH 3JEKTPOJBUTATENb pPACCUUTaH [uii pPabOTBl B  TOBTOPHO-
KpaTkoBpeMeHHHOM pexume ¢ [1B=25% npu mommuoctu P,25=10 xkBm. Onpenenutb MOIIHOCTb,
KOTOPYIO 3JIEKTPOABUTATENIb MOXET pa3BUBAaThb HE IIEPErpeBaschb CBEPX HOPMBI, MpH
npoaopkuTensbHocTy BKItoueHus: [1B=60% (I1Beo).

Pewenue:

ITpu I1Bsp MOIIHOCTB 37€KTPOIBUTATENS COCTABIISIET

1B
P, =P, |—2 = 10‘/§ = 6,4KBm .
11B,, 60

3aoaua 3. IlpousBecTu pacyer yyacTka ceTu L,, IpUBEIeHHON Ha PUCYHKE 1, Ipu HanpsHKeHUU

380/220 B. nonHas motepsi HampsbkeHus 10 ynaneHHbix Jamn AU = 5% . YepToukamu mokazaHo
YKCJIO MPOBOJIOB JIMHUM C aIFOMUHHEBBIME JKWAJIaMH, JJIMHA JIMHUM B METpax, Harpyska — B kBT,
C=4e.

Pewenue:

by bk

no 0,3 kBm, L.
4 4 4 4 4

EREEY

LI =100 m
no 0,2 kBm, L,
10 m 4 4 4 4

RN

no 0,2 kBm, L
a3 9 5 F & g I a9 3

bk bbb

no 0,3 kBm, L,

Pucynok 1 - CxeMa ocBeTUTEIBHON CETH
L,=25n

L,=80xu —f———— 2,1xBm
L;=20n
f————— 1,.2xBm
3,3xkBm

LIZJOO M 117

I 117

J1)

7177

7,3kBm 4,0kBm L5:]8 M

—H—— = |,0kBm
L,=25m
L3 =30 M 7%L/—> 3,0xkBm

Pucynok 2 - Cxema 3aMelIeHNsl ¢ COCPEAOTOUEHHBIMU HAarpy3KaMu
Certb, U300pakeHHas Ha PUCYHKE 1 ¢ y4eTOM TOTO, YTO JIMHUS C PABHOMEPHO pacIpeieIeHHON
Harpy3Koi MOKeT OBITh ITPECTaBICHA KaK JIMHUS C COCPEIOTOUEHHOM Harpy3Koil, MpucoeIMHEeHHON
K Cepe/IiHE PaBHOMEPHO pacHpe/IesIEHHOM YacTH y4acTKa, IPUMET BUJ U300paKeHHbBIN Ha PUCYHKE
2.

Torna nns nanHOM cetn ceyenue ydactka L, npu AU = 5% ompenensiercs no hopmyre



M +M M ta, (mytmyta,, ms+as, mg)
- C-AU%
_7,3-100+4-30+3-25+1,37(3,3-80+2,1-25)+1,83-1,0-1,8 +1,33-1,22- 20
- 46-5
3Ha4YCHUsI @ BBIOMPAIOTCS U3 CIIPABOYHOM TAOJIHIIBI.
[Mpunumaem Ouskaiilnee cTangapTHoe cedenue — 6 wu” . Onpenenum (HakTHUECKYIO OTEPIO
HAINpPsDKEHUS HAa y9acTKe L, TP MPUHATOM CEUCHUU
M, 73-100
C-F, 466

£

= 6,18 mm?

AU, % = = 2,64 %.

Kparkoe onucanue u perjiaMeHT BbIIOJTHEHHS

3aaHre BBIMONHACTCS TMHCbMEHHO BO BpeMs MPaKTHYECKOro 3aHsaATHs. OleHUBaeTCs
NPABUILHOCTD BBITIOJHEHHS 3aJaHMsS M KOJMYECTBO JOMYIICHHBIX MPU BBIMOJHCHUU 3aaHus
o1unooK.

Kputepun onenkmn:

- OTMETKa «3a4TEHO0» BBICTABIIsETCS 00ydaromeMycsi, ey 3aJaya pelieHa NpaBuibHO WIH
pelleHa ¢ HE3HAYUTEIbHBIMU OLIMOKaMU;

- OTMETKa «HE€ 3a4TE€HO)» BBICTABISETCS OOydYarolIeMmycs, €ClM 3ajada He pelleHa W/Wiu
JIOITYIIEHBI TPYObIe OINOKH.

7.2.2. Ilepeyennb 1adopaTopHBIX padoT

KonTpoabHbie Bonpochkl:

1. JlaGopatopuasi pab6ora Ne 1. Ompenenenue cratuyeckux xapakrepuctuk P(U), Q(U)
AKTHBHOM, MHIYKTUBHOW, EMKOCTHOM, OCBETUTEILHON U BBIIIPSIMUTEIBHON HArpy3o0K;

2. JlabopatopHass pabota Ne 2. Ompenenenue crtatuueckux xapaktepuctuk P(U), Q(U)
ACMHXPOHHOM Harpy3KH;

3. JlaGoparopHas pabGota Ne 3. Peructpamus u oToOpa)keHHE NapaMeTpoB pexXHUMa MpU
KpPaTKOBPEMEHHOM TIepephIBE MUTAaHHUS ACHHXPOHHOH HArpy3KH;

4. JlabGoparopHas pabota Ne 1. OmpenerneHue KpUTHUECKOTO HANpPSIKEHUS CTaTHYECKOM
YCTOMYMBOCTH aCHHXPOHHOW Harpy3Ku;

5. JIaboparopHas pabota Ne 2. OmnpeneneHue MEXaHUUECKOM XapaKTepUCTUKN aCUHXPOHHOTO
JIBUTATEIIS;

6. JlaGoparopHas pabota Ne 3. Peructpamus u oTOOpakeHHE HapaMEeTpoB peXHUMa MHpU
HOJKIIOUYEHUH K CeTH aCHHXPOHHON Harpy3KH.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

Otuet o nmabopaTopHoit padote odopmisiercs B coorBeTrcTBun ¢ 'OCT 7.32-2017 «Cuctema
CTaHJApTOB MO HWHGOpPMaLUHU, OUOIMOTEYHOMY U U3JaTeabckoMy jnaeny. OTueT o HayyHoO-
uccieaoBarenbekoit padore. CTpykTypa u nmpaBuiia 0hOpMICHUS.

IIpu BbIMONHEHUW J1AOOPAaTOPHONH pPAaOOTHI OIIEHHWBAETCS IOATOTOBKA CTYAEHTOB K
nabopatopHoil paboTe (Haluyhe 3aroTOBKM OTYETa, 3HAHHE MpPOrpaMMbl pabOThI), BBHINOJIHEHUE
n1abopaTopHOil pabOTHI (KOJMYECTBO JIOMYIIEHHBIX OIMIMOOK, IOCTUTHYTBIM pe3ynbTar), pe3yibTaThl
paboTs! (0hopMIIEHHBIH OTUET, BBIBOABI IO padoTe).

Kpurepum oueHku:

- OTMETKA «3a4TE€HO» CTaBMUTCS, €CIIU CTYACHT BBIMOJHWI U 3AIIUTHII B CPOK JIAOOPATOPHYIO
pabory;

- OTMETKA «HE 3aUTEHO» - €CJIM CTYICHT HE BBITIOJIHMII WX HE 3aIllIUTUII B CPOK JIA0OPATOPHYIO
pabory.
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7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA

1.Yem xapakTepeH MpoI0JDKUTENBHBIN PEeXUM paOdOThI?

TemmepaTypa ABUTaTENs U3MEHSIETCS 10 SKCTIOHEHTE U JOCTUTAECT YCTAHOBUBIIETOCS
3Ha4eHus OycrT.

Temmneparypa 1Burarens He ycreBaeT JOCTHYb 3HaueHus 0ycT 3a BpeMsl BKJIIOUEHHUS, a 3a
BpeMs OTKJIFOUEHHUs IBUTaTElIb OCTHIBAET [0 TEMIIEPATYPhl OKPYKAIOIIEH Cpebl

Temneparypa 1Burarens He ycreBaeT JOCTHYb 3HaueHUs OycT 3a BpeMsl BKJIIOUEHMS, a 3a
BpeMs 1ay3bl CHUKAECTCS, HO HE YCIIEBAET JOCTHYb TEMIIEPATypPhl OKPYKAIOLIEH CPebl

Hn OIWH U3 OTBCTOB HEC ABJIACTCA BCPHBIM.

2.Yem xapakTepeH KpaTKOBPEMEHHBIN PeKUM pabOThI?

Temrmieparypa IBUTATENS U3MEHSETCS 110 SKCIIOHEHTE U JIOCTUTAeT YCTAaHOBUBIIIETOCS
3HaueHus Oycr.

Temmeparypa 1BUrarens He ycreBaeT JOCTUYb 3HaueHus 0ycT 3a BpeMsl BKIIIOUCHHUS, a 3a
BpeMs OTKJIFOUEHHUs JIBUTaTElb OCTHIBAET JO TEMIIEPATYPhI OKPYKAIOIIEH Cpebl

TeMnepaTypa ABUTATCIIA HEC YCIICBACT JOCTHYb 3HAYCHUA eyCT 3a BpCMs BKIIIOYCHUA, a 3a
BPEM: 1Tay3bl CHUIKACTCA, HO HEC YCIICBACT JOCTUYb TEMIICPATYPhI Oprxcanmeﬁ CpCabl

Hu ogun U3 OTBETOB HE SIBISCTCS BCPHBIM.

3.YeM xapakTepeH MOBTOPHO-KPATKOBPEMEHHBIN PEKUM paOOTHI?

Temrmieparypa IBUTATENS U3MEHSETCS 110 SKCIIOHEHTE U JIOCTUTAET YCTAaHOBUBIIETOCS
3HaueHus Oycr.

TeMnepaTypa ABUTATCIIA HE YCIIEBACT JOCTHYb 3HAYCHUA eyCT 3a BpEMs BKIIIOYCHU, a 3a
BpEMA OTKIIFOUCHUS ABUTATCIIb OCTBIBACT 40 TEMIICPATYPhI Opr)Kanmeﬁ Ccpeabl

Temmneparypa 1Burarens He ycreBaeT J0CTUYb 3HaueHHs OycT 3a BpeMs BKIIIOUEHHUS ,a 3a
BpeMs I1ay3bl CHUKAETCS , HO HE YCIEBAET JOCTUYb TEMIIEpATyphbl OKPYKAIOIIEH CPeIbl

Hu oaun U3 OTBETOB HE ABJISIETCS BCPHLIM.

4.COBOKYITHOCTH JIEKTPOCTAHIIUN, DIEKTPHUUECKUX U TETIJIOBBIX CETEH, COCTMHEHHBIX
MeEX1y COOOM U CBSI3aHHBIX OOITHOCTHIO PEXKMMOB B HEMPEPHIBHOM IIPOIIECCE
IIPOU3BO/JICTBA, MPEOOPa30BaHUsI, IEPEIauH U paclpeieTICHUs IEKTPUIECKON U
TEIJIOBOM SHEPTUU MIPH OOIIEM YIIPABICHUU ITHM PEXKUMOM 3TO:

DHeprocucremMa

DJeKTpuYecKas 4acTh SHEPTrOCUCTEMBI
DNeKTpoIHEpreTHIecKas cucTemMa
DIIEKTpHUYECKAsI CETh

5.COBOKYIMTHOCTD 3JIEKTPOYCTAHOBOK JIEKTPUUECKUX CTAHIIUN U AEKTPUIECKUX CETEH
SHEPrOCUCTEMBI 3TO:

DHeprocucrema

DneKTpuyeckas 4acTb SHEPTOCUCTEMBI
DNEeKTpOIHEPreTUUECKAs CUCTEMA
DIIEKTpHUYECKAsI CETh
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6.D5eKTpru4ecKas 4acTh SHEPrOCUCTEMBI U MUTAIONINECS OT Hee IPUEMHUKH 3JIEKTPHUYECKOI
SHEPTuu, 00beAMHEHHBIE OOIHOCTHIO MPOIIecca MPOU3BOACTBA, IIepeIayn,
pacnpesieneHust U IOTPeOICHHS AIEKTPUIECKON SHEPTUH 3TO:

DHeprocucrema

DJIeKTpUYecKast 4acTh SHEPTOCUCTEMBI
DIIEKTPOIHEPTreTUYECKAs CUCTEMA
DneKTpuyuecKas ceTh

7.HeiiTpans Tpanchopmaropa wiM reHepaTopa, He MPUCOSIMHEHHAS K 3a3eMIISIONIEMY
YCTPOMCTBY WJIM PUCOEAMHEHHAs K HEMY 4yepe3 O0JIbIIoe CONPOTUBIICHHE TPUOOPOB
CUTHAJIN3allu1, U3MEPEHUS, 3alIUTHI U IPYTUX aHAIOTUYHBIX UM YCTPOMCTB 3TO:

I'myxo3a3eMiieHHas HEUTpaib
N3omupoBaHHas HEUTpaJIb
KoMnieHcupoBaHHass HEUTpasb

8.HeiiTpans TpanchopmaTopa miu reHepaTopa, IpucoeJMHEHHAsI HETTOCPEICTBEHHO K
3a3eMJISIFOLLIEMY YCTPOMCTBY 3TO

I'myxo3a3eMieHHas HEUTpasb
N3onupoBanHas HEUTpaib
KomneHncupoBanHas HeUTpaib

9.001ecucTeMHbIN TOKa3aTeNlb KaueCTBA 3JIEKTPOIHEPIUU:
YPOBEHb YaCTOTHI
YPOBEHb TOKa
YPOBEHb MOIITHOCTH
CHUHYCOUJAIIbHOCTh HAIPSKEHUS

10. PaCHpeI[CJ'II/ITeJ'IBHBIM ITYHKTOM Ha3bIBAIOT ...

IIEKTPOYCTAaHOBKY, IIPEIHA3HAUEHHYO JUIsl TEHEPALUU U PACIIPEIEIICHNS JIEKTPOIHEPT UM Ha
Pa3HbIX HapsDKEHUsAX 0e3 mpeoOpa3oBaHus U TpaHchopMaluu

IIEKTPOYCTaHOBKY, ITPEIHA3HAYEHHYIO JJIs IPUEMA U PACIPEEIICHHs IEKTPOIHEPTUU HA
OJITHOM HarnpsikeHuu 0e3 mpeoOpa3oBaHus U TpaHCHOpPMALIUU

IIEKTPOYCTAaHOBKY, IIPEIHA3HAUEHHYO JUIsl TEHEPALUU U PACIIPEIEIICHNS JIEKTPOIHEPT UM Ha
OJIHOM HamnpshkeHUH 0e3 mpeodpazoBaHus U TpaHchOopMaluu

IIEKTPOYCTAaHOBKY, IPEIHA3HAYEHHYO Ul IPUEMA U PacIIPEEIICHUs JIEKTPOIHEPTUU Ha
pa3HbIX HaNpsKEHUsX 0e3 mpeoOpa3oBaHus U TpaHchopMaluu

11. IIpumeHEeHHE KOMIEHCUPYIOIIMX YCTPOUCTB ...
t
He BIUseT Ha P

CHHIXXaACT tg(P

4
YBCIUWYNBACT g(P
BCC BAPHUAHTHI HC ITPABUJIbHBI

12. P aCcIpCACIUTCIIbHBIM IMUTOM HA3bIBAOTCA PACIIPCACIINTCIIbHBIC YCTpOﬁCTBa ceny
MNpE€aAHa3HAYCHHBIC IJId YIIPABJIICHUS JIMHHUAMU CETHU U UX 3alUTHI

no 1 kB
10 kB
35 kB
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110 kB

13.

Pacmmmdpyiite abopeBuarypy Y30?

YCTPOﬁCTBO 3allUTHOI'O OTKJIIOYCHUS

YIpaBJICHUE 3aIIUTHOTO OTKIIOYCHUS
y3JI0BOE 3AIIMUTHOE OTKIIIOYCHUS
YCTPOMCTBO 3alIUTHOE OTKPHITOE

14.

[Tpu kaKOM HaINpsHKEHUU CETH HE IPUMEHSIETCS U30JIMPOBaHHAs HEUTpab?

cetu HanpsikeHueM 110 kB u Bbiie
6-35 xB

no 1 kB

BCE BapPHAHTHI MPABUIIHHBI

15.

HepepHB B 3HeKTp00Ha6)KeHI/II/I JIA 1 KaTCropuu JOITyCKAacTCs Ha BpEMsI:

He Oonee 1 cyTok

BKJIIOYEHUS PE3EPBHOIO MUTAHUS CUIIAMU JIEKYPHOT'O IIepcoHaa
BBINOJIHEHUS! ONepalvii JUCIeTYepoM

Ha Bpems aercteus ABP

16.

HepepHB B 3HeKTp00Ha6)KeHI/II/I JIA 2 KaTCropmuu JOITYyCKACTCs HA BPpCMsI:

BKJIFOUYCHUSA PE3CPBHOIO IMUTAHUA CUJIAMU ACKYPHOIr'0 MepcoHaia

HE IpeBbIaeT 1 cyTok
Ha Bpems aercteus ABP

BBITIOJIHEHHS OTIEpalliid TUCTIETYEPOM

17.

HepepHB B 3J'IeKTp00Ha6)KeHI/II/I JJIs 3 KaTCropnuu JOITYCKACTCA HA BPpCMHI:

Ha Bpems nercteus ABP

BBITIOJIHEHUS OTIEpalliid TUCTIETYEPOM

He Oonee 1 cyTok
BKITIOYEHUS PE3EPBHOTO MUTAHUS CUJIAMH JIEKYPHOTO TepcoHala

18.
6 kB

[TuTanue KpymHbIX U 0CO00 KPYMHBIX MPEANPUATUI BBITOIHSIIOT HAIPSKEHUEM:

110 xB u BbIIIE

10 kB
35 kB

19.

1 11T
3 Ul
4 UII
2 11T

20.

2 UII
3 Ul

KonunuecTBo HCTOUHMKOB MUTAHUS MPEAYCMOTPEHHBIX JJIs oTpedurenei 3
KaTeropuu:

KonnuecTBo HCTOUHMKOB MUTAaHUS MPEIYCMOTPEHHBIX JJIsl HOTpeduTenei 2
KaTeropuu:



o 1 HUII
o 4 UII

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS

Tect mpoBomuTCcs B Hayale NPAKTUYECKOro 3aHATUS B MHCbMEHHON ¢opme. Kaxgomy
oOyudaromemycs Bbraercs 20 BOMPOCOB, Ha KKIbIA U3 KOTOPBIX HY>KHO BBIOPATh MPaBUIIBHEIN (bIC)
oTBeT (bl). Bpems, oTBoiMOe Ha TECTUPOBAHHE - 15 MUHYT.

Kpurepun oneHku:
- OTMETKa «3a4YT€HO» BBICTABIACTCS OOydYalOUIEMYCs, €CIM OOyJarolmuics OTBETHII

IMpaBUJIbHO OoJIbIIIE YeM Ha IIOJIOBUHY TCCTOB.
- OTMCTKa «HEC 3a4TCHO» - €CJIN 06yqa}01unﬁc;1 OTBCTUJI IPABUJILHO HA MOJIOBUHY WJIM MCHBIIIC

TECTOB.

7.2.4. TeMmbl NUCbMEHHBIX Pa0dOT

Ne Tembl
n/n

KypcoBas paGora
1 | [IpoekTupoBaHue CXEMbl 3JIEKTPOCHAOKEHUS MEXAHWYECKOro liexa aBTOMOOMIBHOIO
3aBoja
[TpoexkTrpoBaHKE CXEMbI JIEKTPOCHAOKEHHSI HACOCHOW CTaHIMU
ITpoekTHpoBaHUE CXEMBI JIEKTPOCHAOKEHHUS Y4eOHBIX MaCTEPCKUX
[TpoekTHpoBaHUE CXEMBI JICKTPOCHA0XKEHUS 11€Xa MEXaHH4eCKoi 00paboTKH aeTasneit
[TpoekTrpoBaHKE CXEMbI JIEKTPOCHAOKEHHSI HHCTPYMEHTAJIBHOIO 1IEXa
[TpoekTHpoBaHUE CXEMBI JIEKTPOCHA0KEHUSI MEXaHMYECKOI'0 11eXa
ITpoekTrpoBaHHE CXEMbI JIEKTPOCHA0KEHHUSI 11€Xa METAINION3eNINH
[TpoekTHpoOBaHKE CXEMBI JIEKTPOCHA0KEHUSI MEXaHOCOOPOYHOTO 11eXa
[TpoekTrpoBaHHE CXEMBI JIEKTPOCHAOKEHHUSI 11€Xa METAJUIOPEKYIIUX CTAHKOB
10 | IlpoexkTupoBaHKE CXEMBbI JIEKTPOCHA0KEHHUS 11€Xa CBAPKU
11 | [IpoexkTupoBaHue CXEMbI AEKTPOCHA0MKEHHS TPECCOBOTO 11eXa
12 | IlpoekTupoBaHuEe CXEMBbI 3JIEKTPOCHA0KEHUSI TOKAPHOT'O 11eXa
13 | [IpoekTupoBaHue CXeMbl AIEKTPOCHA0KEHHUS 11e€Xa M0 MPOU3BOJCTBY (PPYKTOBOTO COKA
14 | IlpoekTupoBaHKEe CXEMBbI 3JIEKTPOCHA0KEHNS MACTEPCKOM 10 00pabOTKe KaMHsI
15 | [IpoexkTupoBaHHe CXEMBbl IEKTPOCHA0KEHNSI PEMOHTHO-MEXaHUYECKOT0 11eXa
16 | IlpoekTupoBaHKE CXEMBbI 3JIEKTPOCHA0KEHHSI KY3HEUHO-IIPECCOBOTO 11eXa
17 | IlpoekTupOBaHUE CXEMBI SJIEKTPOCHA0KEHHUS FITEKTPOMEXaHNYECKOTO 11eXa
18 | [IpoexTupoBaHue CXeMbl AEKTPOCHAOKEHHUS 11eXa METANIOU3IeIUN
19 | IIpoexTnpoBanue CXEMBI ANEKTPOCHAOKEHUS MEXaHUYECKOI0 nexa
MAIIMHOCTPOMUTEIBHOIO 3aB0J1a
20 | ITIpoexTupoBaHHE CXEMBI DJIEKTPOCHA0KEHHUS 11exa 00paboTKU feTaneit

O |0 |I[N|Nn |k~ (W|N

Kpartkoe onucanue u perjiaMeHT BbINOJIHEHUS
Pa3nensl KypcoBoii paOOThI BHIMIOIHSIIOTCS CTyIEHTaMH B TeueHUH cemectpa. [IpemogaBatens
OIICHUBAET MPaBUILHOCTH BBIMIOJTHEHUS Pa3/IEIOB:
1. Benenue.
2. Kpartkas xapakTepucTiKa 00beKTa POEKTUPOBAHHUS.
3. PacyeT 0uaaeMbIX 3JEKTPUUECKUX HATPY30K M0 LEXY IPEeANpUsTHSL.
4. BwiOop THuIa, 9YMClIa U MOITHOCTH TPaHC(HOPMATOPOB IIEXOBBIX TPAHCPOPMATOPHBIX
MOACTaHLIMMI C y4€TOM KOMIICHCAlMH PEAKTUBHOW MOILIHOCTH.
5. Pa3paboTka cxemMbl BHYTPHUIIEXOBOTO 3JIEKTPOCHAOKECHHSI.



6. Pacdet TOKOB KOPOTKOTO 3aMbIKaHHUSI.

7. BbI0OOD 2JIEKTPHUYECKUX aNIIapaToB M MPOBOJHUKOB JUIS CXEMbI BHYTPHIIEXOBOTO
3IEKTPOCHAOKEHUSI.

8. CIIMCOK HCITI0JIb3yEMbIX HCTOYHUKOB.

Kpurepun onenkmn:

- OTMETKa «3auTEHO» CTaBUTCS, €CIIU CTYAEHT PEIIMI B CPOK COOTBETCTBYIOIIMU pasieln
KypCOBOi1 paboThlI;

- OTMETKA «HE 3a4TEHO» - €CIIU CTYJIEHT HE PELINI B CPOK JaHHBIN pa3zedn.



7.3. OneHo4HbIe CpeaCcTBAa JIA NMPOMEKYTOYHON aTTECTAUMM IO UTOraM OCBOEHMS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 6
Ne
u/n Bonpocsl k 3k3aMeny
1 | OcHOBHBIE TEPMHUHBI U OIPEJEICHHSI CUCTEM HIEKTPOCHAOKEHUS
2 | DneKkTpuueCcKUe MapaMeTphl AEMEHTOB M PEKUMOB CUCTEM IICKTPOCHA0KESHHUS
3 | UcTopus pa3BuTHs 3JIEKTPOIHEpreTuku B Poccun
4 | HomuHanpHble HAIPSDKEHUS CUCTEM 3JIEKTPOCHA0KEHUS
5 | ObsacTu npUMEHEHHsI HU3KOTO HAIPSKEHMsI B CUCTEMax 3JIEKTPOCHA0KEeHUs
6 | OGsacTy MpUMEHEHHsI CPETHErO HANPSKEHUs B CUCTEMAaX 3JIEKTPOCHA0KEHUS
7 | Ctpyktypa norpebiieHust 3JIeKTPOIHEPTUH 110 BUJAM NOTPEOUTENCH
8 | OcHOBHBIE XapaKTEPUCTUKH IPUEMHHUKOB IEKTPOIHEPTUU
9 | IlpueMHUKH 3IEKTPOIHEPTHH. DIEKTPOIBUTATEIN
10 | ITpuemHuKu 31eKTpo3Heprun. OCBETUTENIbHbBIE YCTAaHOBKH
11 | IlpuemHuku snexktposHepruu. Cusoble NpeoOpa3zoBaTe/IbHbIE YCTAHOBKH
12 | [IpueMHUKH 3JEKTPO3HEPrum. DIeKTpUUecKas CBapKa
13 | [IpueMHUKH 3JEKTPOIHEPTHH. DJIEKTPOJU3HbIE YCTAHOBKM W YCTAHOBKU JJIS CO3JaHUA
raJIbBAHUYECKUX MMOKPBITUI
14 | [IpueMHUKH 37€KTpO3HEPruU. IIpOMBINUIEHHBIE 3JEKTPUYECKHE II€Yd U HarpeBaTelIbHbIE
YCTaHOBKH.
15 | KOHCTpYKTHBHOE UCIIOJHEHUE BO3AYIIHBIX JUHUH JIEKTponepeaay
16 | KoHCTpYKTHBHOE UCTIOJHEHNE KaOEIbHBIX JIMHUM JIeKTporiepeiay
17 | KOHCTpYKTHBHOE UCIIOJHEHHUE LIEXOBBIX ceTel HanpsbkeHueM 1o 1 kB
18 | Cxembl 2JIEKTPUYECKUX COETUHEHHH B CHUCTEME 3JIEKTPOCHA0XKEHUS
19 | O6mme mosokeHust BLIOOpa CXeM IIEKTPUUECKUX COSTUMHEHUN B CUCTEME DJICKTPOCHAOKEHUS
20 | Bb16op HOMUHAJIBHBIX HAPSKEHUH
21 | VcTouHMKY NUTaHUS U MyHKThI IpUeMa JIEKTPO3HEPIUH 0OBbEKTOB HA HAIPSHKEHUHU BbiLIe |
kB
22 | OGmme noJIoXKeHHs BEIOOpa CXEMBI pacTIpeIeIICHHS JJICKTPOIHEPTUH
23 | CxeMsbl 2JIEeKTPUYECKHUX CeTeil BHYTpH 00beKTa Ha HanpsbkeHuu 6-10 kB
24 | CxeMbl IEXOBBIX AJIEKTpUUECKuX cereit 10 1 kB
25 | CxeMbl OCBETUTENBHBIX CETEN
26 | DnexTpocHa0KEeHUE IIEKTPOINPHEMHUKOB 0CO0OH TPYIIIBI NEPBOM KATErOpUu HaJIe)KHOCTH
27 | IlpuHuunel BIOOpa CXEM 3JIEKTPOINOACTAaHIIUI
28 | CxeMmbl TI1aBHBIX NOHMKAIONIUX MOJCTAHIIMH 1 MOACTAHIMHA IITyOOKOro BBOJIA
29 | Cxemsbl pacnipeeauTeNbHbIX MOACTAHIIMI HanpshkeHneM Boiie | kB
30 | Cxemsl TpaHc(opMaTOpPHBIX NOJACTAHIIMI HanpskeHueM 6-10/0.4 kB
31 | CxeMsbl pacnipeenuTeNIbHbIX MYHKTOB Ha HanpsbkeHuu 1o 1 kB
32 | IlpyHuunbel KOMIOHOBKM M pa3MEIIeHHs TpaHC(HOPMATOPHBIX U paclpeaeauTeNbHbIX
ITYHKTOB
33 | KoMIIIeKTHBIE pacpeleIuTeNbHbIE YCTPONCTBA HANpsKeHneM 10 1 kB
34 | PacnipepenutenbHble ycTpoiicTBa noacranuui 0,4 kB
35 | KoMIieKTHBIE pacpeleIuTeNbHbIE YCTPONCTBA HaNpskeHneM Boie 1 kB
36 | BHyTpeHHME pacnpeeauTeNbHbIE YCTPONCTBA
37 | Kommnektasie TpanchopmaropHsie noactanimu 6-10/0,4 kB
38 | KOHCTpYKTUBHOE UCIIOJHEHHUE PACTPEACIUTENbHBIX MYHKTOB HanpsbkeHueM 6-10 kB




Ne

wn Bonpocel K 3k3aMeny

39 | MapuBuyanbHble TpaiKu HArPY30K

40 | I'pynmoBble rpadUKU AIEKTPUIECKUX HATPY30K

41 | Maremarnueckoe OMMCAHUE IICKTPUUECKUX HArpy30K

42 | Tloka3arenu rpadMKOB JIEKTPUUECKUX HArPY30K

43 | Harpy3o4Has cnocoOHOCTB 3JIEKTPOOOOPYAOBAHUS

44 | Tlonarue pacyeTHOM PIECKTPUUECKON HATPY3KH

45 | Meroapl OmpenesieHUs] PACUETHOW  DJICKTPUYECKOM HArpy3kd B MPOMBIIIJIEHHBIX
NEKTPUYECKUX CETAX

46 | OnpeneneHue pacxoia AaKTUBHOM DIEKTPOIHEPTrUU OOBEKTa 3JICKTPOCHAOKEHUS IO
MMOKa3aHUsIM PHOOPOB yueTa

47 | OnpeneneHue pacxoa akTUBHOU 3JIEKTPOIHEPTUU 00BEKTA INEKTPOCHAOKEHHS pacueTHBIMU
METOJIaMU

48 | Ilorepu akTUBHOM 3JEKTPOIHEPIUU HA MEPEIady B JIEKTPUUECKHUX CETAX

49 | Pacuer Harpy304HbIX NOTEPh JIEKTPOIHEPTUU B JIMHUAX

50 | ITorepu akTUBHOM JIEKTPOIHEPTUH B TpaHC(HOpMATOpax

51 | IlapameTpbl pe:KMMOB 3JIEKTPUUECKUX CUCTEM

52 | bajiaHC aKTUBHBIX MOIIIHOCTEH

53 | bananc peakTUBHBIX MOITHOCTEH

54 | Tlopsinok pacyera 3Ha4YEHHU COOTHOLLIEHUS OTPEOJICHNSI aKTUBHOM U pEaKTUBHOM MOILIHOCTH
JUISl OTJEIbHBIX SHEPrONPUHUMAIOIIUX YCTPOUCTB

55 | UcxonHble TIOJIOKEHUS 110 KOMIIGHCAlMM PEAaKTMBHOM MOIINHOCTH B  CHCTEMax
ANEKTPOCHAOKEHUS MPOMBIIIUICHHBIX MPeANPUITHIA

56 | lcToUHMKM peaKTUBHON MOIIHOCTH (KOMIIEHCUPYIOLIUE YCTPOICTBA)

57 | Pa3menieHne KOMIIEHCUPYIONIUX YCTPOMCTB B CHCTEMAX 3JIEKTPOCHAOKEHUSI TPOMBITTUICHHBIX
NpEAIPUATUI

58 | BiusiHMEe KOMIIEHCUPYIOIIMX YCTPONUCTB Ha MapaMeTphbl peXKUMOB JIEKTPUUECKUX ceTel

59 | barapeu KOHIEHCATOPOB B CETSAX C PE3KONEPEMEHHON M BEHTUIbHOW HAarpy3Kon

60 | Pacuet TokoB K3 Ha moHMXarIMKX NOJCTAHIMSIX C BTOPUUHBIM HampsibkeHueM 6-10 kB

61 | PacueT ToKOB Tpex(a3HOro KOPOTKOro 3aMbIKaHHUs B CETSAX M ycTaHOBKax /10 1 kB

62 | Ilopsimoxk pacyera TOKOB OJHO(A3HOTO KOPOTKOIO 3aMbIKaHUS B KOHEYHOH TOUKe
HIMHOIIpoBOa HanpsbkeHueM 0,38 kB

63 | DIEKTpOIMHAMUYECKOE U TEPMUUYECKOE JEHCTBUE TOKOB KOPOTKOTO 3aMbIKaHHs

64 | Cnocobbl orpannyenusi TokoB K3

65 | Bribop aBTOMaTHyeckux BoIKIO4areneit 1o 1 kB

66 | Beibop npenoxpanureneii 1o 1 kB

67 | Beibop xonTakTopos j0 1 kB

68 | O6mwme moaoKeHus BLIOOpA CeYEHUs KUJI MPOBOAHUKOB BhITe 1 kB

69 | lonycTuMble TOKOBbIE HAarpy3KH Kalenen

70 | BeiOop ceuenuii xui kabenel HanpspkeHueM Boie 1 kB
7.3.2. Kputepun U HOpMbI OLEHKH

dopma
Cemectp MPOBEACHI | Kpurepun u HOpMBI OLICHKH
NMPOMEKYTOYHOM
arTrecTanuu
6 IK3aMEH oOyyaromuiicst obagaer
(MICHMEHHO) COTIUIHOY TIYOOKHUMU Y TIPOYHBIMHU
3HAHUSMHU [TPOrPAMMHOTIO




Cemectp

®opma
NPOBECHUs
NPOMEKYTOYHOMI
aTTecTaluu

Kpurtepuu u HOpMbI OLleHKH

MaTepHana; Ipu OTBETE
IIPOIEMOHCTPUPOBAI
UCUEPIIBIBAOLLEE,
HOCJIEI0BATENBHOE U JIOTUYECKH
CTPOMHOE U3JI0KECHHUE;
IPaBUIBHO CHOPMYIUPOBAI
IOHSTHSI U 3aKOHOMEPHOCTH 110
BOIIPOCY

«Xopouro»

oOydaromuiics obamaer
JOCTaTOYHO TTOJTHBIM 3HaHHEM
IIPOTPAMMHOTO MaTepuaa; ero
OTBET MPEACTABIISICT IPAMOTHOE
U3JI0KEeHHE Y4eOHOTO
Marepuaa 1o CymecTBy;
OTCYTCTBYIOT CyIIIECTBEHHBIC
HETOYHOCTH B ()OPMYJIHPOBAHUH
MIOHATUI; ITPAaBUIILHO
IPUMEHEHBI TEOPETUIECKUE
MIOJIOKECHHUS, TIOATBEP KICHHBIC
npuMepaMu

«YHAOBJICTBOPUTCIIBHO»

oOyyarouics UMeeT 001Ime
3HAaHHS OCHOBHOTO MaTepuaia
0€e3 yCBOEHHSI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUIA;
bopMyTupyeT OCHOBHBIC
MOHATUS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/IHSACTCS B
MPUBEICHUU IPUMEPOB,
MOJITBEPKTAFOTIHX
TEOPETUYECKHE MOJIOKECHHUS

«HCYOOBJICTBOPUTECIILHO»

0o0yyJaronuics He 3HaeT
3HAYUTENbHYIO YaCTh
MIPOrPaMMHOTO MaTepHaIa;
JOTTYCTHII CYIIIECTBEHHBIS
ommMOKH B TIpoIiecce
W3IIOKEHUST; HE YMEET BBIJCIUTD
IJIaBHOE M CJIENIaTh BBIBOJI;
MPUBOJUT OIIMOOYHBIE
oTpeICIICHUs

KypcoBasi pabota

00y4JaroNIniACs BBIMIOIHII BCE
pasziensl KypcoBOM paboThI
MPaBUJIBLHO, Cl1ajl €€ B 3aYETHYIO

COTIIUYHOY
HEJIEJTI0 ¥ OTBETHII TIPH 3aIIUTE
KypCOBO# pabOThI Ha BCE
BOTIPOCHI.
00y4JarOIIUACs BBITIOTHIIT
«XOPOIIIO» paselibl KypcoBOil paboThI ¢

HCCYIICCTBCHHBIMUA




Cemectp

®opma
NPOBECHUs
NPOMEKYTOYHOMI
aTTecTaluu

Kpurtepuu u HOpMbI OLleHKH

HETOYHOCTSAMH, C1aJl KypCOBYIO
paloTy B 3aUETHYIO HEJEIIIO U
OTBETUJI [IPHU 3aILUTE KypCOBOU
paloThI Ha BCE BOIPOCHI.

«KYHOOBJICTBOPUTECIIBHO»

00yYaromuncs CTyIeHT
BBITIOJTHUII Pa3/iesibl KypCOBOU
paboThI ¢ HEKOTOPBIMU
HETOYHOCTSIMU H 3aTPyIHUICS B
HEKOTOPBIX OTBETaX MPH 3aIUTE
KYpCOBOi1 pabOTHI.

«HCYOOBJICTBOPUTCIILHO»

00yJarouuics He BBITTOJHIII
KYpPCOBYIO pa0OTy B CPOK.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPAaTypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJiI0BOK) I'on u3nanmns oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NPAaKTHUKYM, AP.) 3EC
1 Baxnuna B. B., UepHenko CucreMsl 3JeKTPOCHAOKEHU S Y4eOHO-MEeTOIUYECKOE 2015 Penozutopuii
A.H. nocobue Ty
2 | OnonesaI'. H. DeKTpocHa0KeHUE MPOMBIIIIEHHBIX YueOHoe nmocodue 2018 9bC
IMPEANPUATHI U TOPOIOB «ZNANIUM.
COM»
3 Baxnuna B. B., Uepnenko [IpoekTupoBaHue cucteM YueOHO-MeTOANYECKOE 2016 Penozuropuii
A.H. AIEKTPOCHAOKEHUS rmocobue Ty
4 | KonwoxoBa E. A. [IpoekTupoBaHue cucTeM YuebHoe nmocobue 2016 OBC «IPRbooks»
AIIEKTPOCHAOKEHHS MPOMBITIIEHHBIX
IpeInpHUsITHH (TEOpHUs U IPUMEPHI)
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAY4YHOI
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/m MeTOouYecKoe mocooue,
HaumeHoBanue
NPaKTHKYM, 1p.) 3EC
5 | Kopo6os I'. B., KapraBues | DnexrpocHabxxeHue VY4eOHoe nocobue 2014 OBC «Jlanb»

B. B., UepemucunoBa




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX

cucTeM
J Web of Science [DnekTponHsIid pecypc] : MyIbTHIAMCIMILIMHAPHAA pedepaTuBHas
6aza gamnpix. — Philadelphia: Clarivate Analitics, 2016. — Pexum goctyna
apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc.,aHrim.;
. Scopus [DnekTpoHHBIN pecypc] : pedepatuBHas Oa3a naHHbIX. — Netherlands:

Elsevier, 2004. — Pexxum noctyma : scopus.com. — 3ari. ¢ 3kpana. — S3. pyc., aHri.;

. Elibrary [DnexkTpoHHBIN pecypc]

: Hay4Has 3JEeKTpOHHas OmOimoTeka. — Mocksa :

H3Bb, 2000. — Pexxum moctyna : elibrary.ru. — 3ari. ¢ 3xpaHa. — SI3. pyc., aHri.;

. Springer Link [DnekTpoHHBII pecypc] [6a3a mannbIX].— Switzerland:
SpringerNature, 1842. — Pexxum nocryna : link.springer.com. — 3aru. ¢ skpaHa. — SI3. anri.;

. Science Direct [ DneKTpOHHBIN pecypc] : KOJUIEKIIHS MISKTPOHHBIX KHUT U3aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

o Cambridge university press [DIEKTpOHHBIH pecypc]| : KypHAIbl H31aTEILCTBA. —

Cambridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. a\Arm.;

. NEICON [3OnexTpoHHBIH pecypc]

. DJIEKTpOHHAs WHpOpMAIHS :

apXMUB HAay4HBIX

xypHaioB. — Mocksa : HOMKOH, 2002. — Pexxum noctyma : neicon.ru/resources/archive. — 3arim. ¢
9KpaHa. — SI3. pyc., aHrI.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenopanue IO PexBU3NTHI zlorosi)pa
n/n (nata, HOMep, CPOK JAeCTBHS)
1 | Windows I[OEOBOp Ne 690 ot 19.05.2015r., cpok
JecTBHS - GECCPOUHO
Joroop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard nerctBust — 6eccpouno; noroBop Ne 727 ot
20.07.2016r., cpok neicTBHs — OeCCPOUHO
3 | Kommac-3D Horosop ?52/2014 or 07.07.2014 ,
OeccpOUHBIi

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

KYPCOBBIX pa0boT). YueOHas ayAuTOpHs s
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUTYaThHBIX
KOHCYJIbTAIlMii. YueOHast ayAuTOpust s
MPOBEJCHUS 3aHATUI TEKYIIEro KOHTPOJIS 1
MPOMEKYTOUHOM aTTectanuu. (3-211)

Ne ApP. 00bEKTOB VISl IPOBEACHUS
. IlepeyeHb OCHOBHOIO 00OPY/10BAHUSA
/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)
VYyeOHast aynuTopus AJis IPOBEICHUS [IpoekTop, sKkpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
AyIATOPUS JJIs IPOBEICHUS 3aHITHI y4eHU4eCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIsSl | CTOJI IPENoaBaTeIbCKHUil, CTYI
| | KYPCOBOTO MpOEKTHPOBAHHS (BBITIOJIHEHUS MpenojaBaTeNIbCKHi, JOCKa ayIuTOpHasl.,

9KpaH, IPOEKTOP, KAIIO3H.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb OCHOBHOI'O 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
JlabGopatopust «neKkTpoodopyI0BaHKE [IpoekTop, 3KpaH; CTOIBI yUEHUUECKHE
CTAaHUWU U MOACTAHLUMI MPEITPUATUI. JIBYXMECTHBIE, CTYJIbsl YYEHUUECKUE, CTOI
Y4eOHast ayTuTopus I TPOBEICHUS MPEenoaBaTesIbCKUi, CTYJ
3aHATUN CEMUHAPCKOIO TUIIA. IIPENo1aBaTesIbCKUM, 10CKa Ay JUTOPHAs
Y4yeOHast ayuTopus Ui KypcOBOTO (MenoBast), CTeHIbl YHUBEPCATbHBIN
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX 1a00paTOpPHBI, CTEH
) pabor). JEMOHCTPALIMOHHBIN., CTOJ
VYyeOHast aynuTopus AJis IPOBEICHUS KOMIIBIOTEPHBIN 0lHOMECTHBIH, 11K,
TPYIIIOBBIX U UHIMBUAYaTbHBIX KATIO3U
KOHCYJIbTALIUI
Y4eOHast ayTuTOpHs AJIs1 TPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.
(2-203)
Jlaboparopus «MozenupoBanue OKpaH, CTOJIbl YYEHUUECKHUE IBYXMECTHBIE,
3JIEKTPUYECKUX cUCTEM. BHyTpHU3aBoackoe CTYJIbSl YYEHUYECKHUE, CTOI
AJIEKTPOCHAOKEHUE U PEKUMBIDY. MPEToIaBaTeNbCKUM, CTYII
VYyeOHast aynuTopus AJisg IPOBEICHUS IPErno1aBaTesbCKui, J0CKa
3aHATUN CEMUHAPCKOIO THIIA. NHTEPAKTHUBHA I, xoMmiekT TUIIOBOTO
VYyeOHast aymuTopus i1 KypcOBOTO naboparopHoro odopynoBanus , [1IK
MIPOCKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX 71a60paTOPHBIE CTOJBI C 000PYIOBAHUEM ,
3 | pabor). YKAJTIO3H., IPOEKTOP.
VYuebHast ayiuTOpHst AJis IPOBEACHUS
TPYIIOBBIX U UHJIMBUAYaTbHBIX
KOHCYJIbTAIU1
VYyeOHast aynuTopus AJis TPOBEICHUS
3aHSATUN TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAlUU.
(2-210)
[TomenieHue 17151 CAaMOCTOSITENNEHOM PabOTHI CTOBl YYEHHUECKHE, CTYIbS
4 | crynenros (I'-401) yueHnueckue, [1K ¢ Bbrxomom B ceThb

HNurepHer




