MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.07

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Pa3pa0orka u akTyaau3anms cxeM 3J1eKTPOCHAOKeHHU s PeAnPUsTHI

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJIEHHOCTH (MPOdHUIIb)
DHeprocbepexeHrne U YIHEProayauT

dopma 00ydeHus: ouHast
I'on Habopa: 2018
8 3E

OO11ast TPy10EMKOCTb:

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 6

®opMa KOHTPOJIS | DK3aMEH, Hroro
Buna 3anstui KP
Jlexum 50 50
JlaGopaTopHsble 34 34
[IpakTnueckue 34 34
PykoBOCTBO: KypcOBBIE paOOTHI 1 1
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 119,35 119,35
CamocrosiTenbHas paboTa 133 133
KoHTposb 35,65 35,65
Htoro 288 288




Pabouyto mporpammy coctaBui(u):
JIOLICHT, K.T.H., YepHenko A.H.

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

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

v OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma qucHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTro 1iaHa
HarpaBJICHUS TOATOTOBKU
13.03.02 DnexTposHepreTHKa 1 JEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCHHUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpoTokon 3acemaanust Ne 2 ot «12» cenrsaops 2017 r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

HGJIB OCBOCHHA JUCHUIINIMHBI — O3HAKOMUTHL CTYACHTOB C IMPUHOUIIAMH IMOCTPOCHUA U
Tpe6OBaHI/I${MI/I, NpEaABABIACMBIMU K CXEMaM BHCKTpOCHa6}KeHI/I${ HpeHHpHHTHﬁ.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTCSI JaHHas JUCHHMILIMHA:
((BBeI[eHI/Ie B npoq)eccmo», ((TeopeTI/ILIeCKI/Ie OCHOBBI OJICKTPOTEXHUKN Y, «OcHOBBI
SJICKTPOMCXAHUKW Y, «Iloka3arenu u KOHTPOJIb KadcCTBa 3JI€KTpH‘-ICCKOI71 SHECPIrUun»,
((:‘)J'IGKTp0060py,Z[OBaHI/IC HUCTOYHHUKOB IIUTAHUSA, DJICKTPUICCKUX ceTel u HpeI[HpI/IHTI/II\/'I».

JIMCUMIUIMHBI ¥ TPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIIMHBI HEOOXOAUMO KAk
npenuecTyrouiee: «PeneliHas 3amura cucteM ueKTpocHaOxkeHus», «l[pueMHuK U noTpeduTenu
JJIEKTPUUECKON SHEPrMM CUCTEM 3JIEKTPOCHAOXKEHUs», «OHeprodp(eKTUBHOE 3IIEKTPHUUECKOE
ocBenieHne», «OCHOBBI YHEPTOCOEPEIKEHHSI B CUCTEMAX JJIEKTPO- U TeIIoCHa0XKeHUs», «CHCTEMBI
3JIEKTPOCHAOKEHUS IPOMBIIIJICHHBIX TPEAIPUATHI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

(Ko ¥ HAMMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

dopmupyemble U HNuaukaropsl
KOHTPOJINpyeMble AOCTH/KECHHUS IInanupyemsble pe3yJbTaThl
KOMITeTEHIIUH KOMIIeTEeHIUI o0y4eHUs

ITIK-1. Crocoben
y4acTBOBATh B
MPOEKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

[1K-1.1. Bemmonnsiet coop u
aHaJN3 JaHHBIX JUTS
MPOSKTUPOBAHHUS CHCTEM
3IEKTPOCHAOKEHUS
00BEKTOB

3HaTh: METO/Ibl aHAJIN3a U cOopa
nH(popMaLUU 1J11 TPOEKTHPOBAHUS
CHCTEM 3JIeKTPOCHA0KEHUS
NPpEATIPUITHI

YMeTh: aHaIM3UpPOBaTh UCXOIHBIE
JaHHbBIE JJI1 IPOEKTUPOBAHUS CUCTEM
JIEKTPOCHA0KEHUS TPEIPUATHHA

Bnanets: HaBbikamMu cOOpa U aHAIM3a
JAHHBIX /7151 IPOEKTUPOBAHMSI CUCTEM
AEKTPOCHAOKEHUS NPEANPUITUI

[1K-1.3. BeimonasieT BeIOOP
o0opyIoBaHUs TSt
OTJICTBHBIX PA3/IEIOB
MPOEKTA Ha Pa3TNIHBIX
CTaIUAX TPOSKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: paBuiIa paboTHI C
TEXHUYECKON MH(pOpMaIUEi 1o
mo100py 060pyIOBaHHUS

YMeThb: BRIOUpaTh HEOOX0IUMOE
o0opynoBaHue

Bnanets: MeToamkamu BeIOOpa 1
MIPOBEPKHU AJIEKTPOOOOPYIOBAHUS
CUCTEMBI DJIEKTPOCHA0XKEHUS
NpEAIpUATUS

[TIK-2 Criocoben
MPOBOAUTH 0OOCHOBAHHUS
MPOEKTHBIX PELICHUI
cUCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

[TIK-2.1 O6ocHOBBIBaeT
BEIOOD MapamMeTpoB
3JIEKTPOOOOPYAOBAHUS
CHCTEM 3JICKTPOCHA0KEHUS
00BEKTOB, YUUTHIBAS
TEXHUUYECKHE OTPAHUYCHHUS

3HaTh: CrIOCOOBI HOPMUPOBAHUSA U
(bopMbI IpeCTaBICHUS
XapaKTEPUCTHK 000PYIOBaHMS




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(Koa 1 HAMMEHOBaHUE)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0yueHust

YMeTb: 000CHOBBIBATh BHIOOD
apaMeTpPOB AIEKTPOOOOPYIOBAHHS
IIPY IPOCKTHPOBAHUU CUCTEM
JIEKTPOCHAOKEHUS IPEINPUATHIA C
YYETOM TEXHHUECKUX OTPaHUYCHUHN

BJIaI[eTBZ HaBbIKaMU OIIPCACIICHUA
HapaMeTpPOB HIIEKTPOOOOPYJOBAHHS
CHCTEM 3JICKTPOCHA0KEHUS
HPEANPUATHIA, C y4ETOM
TEXHUYCCKHUX OFpaHI/IquI/Iﬁ




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

OO01IHeE TOJIOKEHUS

JIek

[Ipeamer u 3amaum kypca. HopmaTuBHbIE
JIOKYMEHTBI U PEKOMEH/ AU,

Pazmen 1

OOmue cBeAeHUs O
crcTeMax
HIIEKTPOCHAOKEHUS

Brimaua BapuaHTOB 3a71aHU HA KYPCOBYIO
paboty. Pemenue 3amau mo TeMaTuke
JIEKIIMOHHOTO 3aHATHUS

Pemenne
MPAKTUYECKUX 3a/a4.
Tecr.

JIab

Bsoanoe 3aHATHE. IIpoBenenue
MHCTPYKTaXa 10 TEXHHUKE O€301acHOCTH
npu padore B jabopatopuu. JlenmeHue
CTYICHTOB  Ha  Opwuraael.  Brigaua
WHIUBUAYAIBHBIX TPAQUKOB BBHIMOTHEHUS
nabopaTOpHBIX  paboT 1o  Opuragam.
3HAaKOMCTBO CTYIEHTOB C MpaBWJIaMU
oopmieHnss oT4eToB 1Mo JTa0OpPATOPHBIM
pabotam,  yClOBUAMH  JOMyCKa K
BBITIOJTHEHUIO JIaOopaTOpHOW paldoThl H
YCIOBUSIMU JIOMYCKa K 3aIlIMTE OTYeTa IO
nabopaTopHoO pabore.

Brimonxenue u
3amuTa
lmabopaTOpHBIX padoOT.

Jlex

1.1. OcHOBHBIE TEpPMUHBI U ONPEIEIICHUS
CUCTEM IIEKTPOCHAOKEHUS 1.2.
DNeKTpUUYECKHUE MapaMeTphl JIEMEHTOB U
PEXKHUMOB CHCTEM d3JIeKTpocHaOxkeHus 1.3.
Hcropust pa3BUTHS 3JIEKTPOIHEPTETHKU B
Poccun 1.4. HomuHanpHble HampsoKeHUs
cucteM snekTpocHabxkenus 1.5. OGmactu
NPUMEHEHHUsI HU3KOTO HANpSHKCHUS B
CHUCTEMAX AJIEKTPOCHAO0KEHHU S 1.6.




DopMBbI TEKYLLET0

paboThl Opuraabl.

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Ob6nactu MIPUMEHEHUS CpeIHero
HaNpsHKSHUS B cucremMax
AIIEKTPOCHAOKEHUS 1.7. Crpyktypa
noTpeOICHUsT DIIEKTPOIHEPTUH 110 BHIIAM
norpedurenei
Paznen 2 2.1. OcHoBHbIE XapaKTepUCTUKU 6 2 - -
[TpruemMHUKHN Tex MIPUEMHHKOB ANEKTPOIHEPTUH 2.2.
PIEKTPOIHEPTUU Onektpoasuratenu 2.3. OcBeTUTETbHBIE
YCTaHOBKH
6 2 3 - Pemenwne
Pemenue 3ama4 mo reMaTHKe JIGKIIMOHHOTO
Ip MPAKTHYECKUX 3a7au.
3aHATHUS
Tecr.
[Tonyyenue pgomycka K  BBIIOJIHEHHUIO 6 2 2 - Beimonuenue u
146 nabopaTopHOU paboTsl COTJIaCHO BammTa
UHAMBUIYyaIIbHOTO  rpaduka  pabOThI imabopaTOpHBIX PadoT.
Opurajsl.
2.4. CunoBble  mnpeoOpazoBaTeIbHbIE 6 2 - -
YCTaHOBKH 2.5. DynekTpuueckas cBapka 2.6.
Tex DNEeKTPOJIN3HbIE YCTAHOBKM U YCTAHOBKH
IUTSL CO3/IaHUS TaTbBAaHMYECKUX MOKPBITHI
2.7. IIpOoMBIIITIEHHBIE SJIEKTPUUYECKUE TTEYH
Y HarpeBaTelbHbIC YCTAaHOBKH.
6 2 3 - Pemenue
Pemienue 3aa4 o TeMaTHKE JEKIIMOHHOTO
IIp MPaKTUYECKUX 3a1a4.
3aHSATHS
Tecr.
Boimonnenne  nmaGopatopHoil  paboThI 6 2 3 - Brimmonnenue u
Jlab COTJIACHO ~ WHAMBHUIYyalbHOTO  Trpaduka 3aruTa

mabopaTOpHBIX padoOT.




DopMBbI TEKYLLET0

1 kB 4.7. CxemMbl OCBETUTEIIBHBIX CETEH
4.8. OnexkTpocHabkeHHne
ANEKTPONPUEMHUKOB ~ OCOOOM  TpyIIbI
IIEPBON KAaTErOpUH HAJIEKHOCTU

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Paznen 3 6 2 - -
A 3.1. Ob6uwme cBenenus 3.2. Bozmyminble
KoncTtpykTuBHOE
muann 3.3, KabGenpuble nuHuUM 3.4.
VICITOJTHEHUE Jlex
KOHCTpYKTHBHOE HCIIOTHEHHE LEXOBBIX
DIIEKTPUYECKIX -
. ceTeii HanpspkeHueM 1o 1 kB
ceTeit
Paznen 4 4.1. OOmme mnonoxenus 4.2. Bribop 6 2 - -
CxeMmbl HOMMHAaJIbHBIX HanpsHKeHUH 4.3.
DIIEKTPUYECKIX VcTtouynnkn TUTaHHUS W IYHKTHI TpHEMa
COEeTMHEHU N Jlex ANEKTPOIHEPTHH OOHEKTOB Ha HAMIPSKECHUH
CHUCTEME Beime 1 kB 4.4. OOmwue mnog0KEHUS
PIEKTPOCHAOKEHUS BBIOOpA CXEMBbI pacrpeneneHus
AIEKTPOIHEPTUH
6 2 3 - Pemenue
Pemenue 3a1a4 o TeMaTHKE JIEKIIMOHHOTO
IIp [IPaKTUYECKHUX 3a]1aY.
3aHATUA
Tecr.
3amuTa 1a00paTOpHON PabOTHI COTIIACHO 6 2 3 - Bremonaenue u
Jlab WHAMBUIYyaIIbHOTO  rpaduka  pabOThI 3amuTa
Opuraspl. lmabopaTopHbBIX paboT.
4.4. OOue MONOXKEHUS BHIOOpA CXEMbI 6 2 - -
pacnpezneneHuss  anekTposHepruun  4.5.
CxeMbl 3JIEKTPUUYECKUX CeTell BHYTpH
oObekTa Ha HampsbkeHun 6-10 kB 4.6.
Jlex CxeMbl IIEXOBBIX JIEKTPUUYECKUX CeTel 110




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoTbl OLICHOYHOI'0
cpeacTsa)
6 2 3 - Pemenue
Pemrenue 3a1ay mo TemMaTuke JEKIIMOHHOTO
IIp [IPAKTUYECKHUX 3a]1a4.
3aHATUA
Tecr.
[lonyyenue nomycka K  BBIIIOJHEHHIO 6 2 2 - Brinonnenue u
146 nabopatopHoit paboThl COTJIACHO 3aruTa
WHAUBHYyaIbHOTO  rpaduka  paboThHI lmabopaTopHbIX padoT.
Opurajpl.
Paznen 5 5.1. [punHimnIs! BbIOOpa CXeM 6 2 - -
CXeMBI aeKTponocTaniuil 5.2. CxeMbl TJIaBHBIX
DIIEKTPUIECKUX ek MTOHMKAIOIIUX TMOJCTAHIIUN U MOJCTAHIIUN
COCTMHEHU N ri1y0oKoro BBOJA 5.3. Cxembl
[MOJCTAaHLINI pacupeneIuTeNbHBIX MOJCTaHLINI
HanpspkeHueM Beie 1 kB
54. Cxembl TpaHCPOPMATOPHBIX 6 2 - -
ek nojcTaHIMil HampsbkenueM 6-10/0.4 xB
5.5. CxeMbI pacrpefeuTeNIbHBIX MyHKTOB
Ha HanpsbkeHuu 10 1 kB
6 2 3 - Pemenwne
Pemrenue 3aay mo TemMaTuke JEKIIMOHHOTO
Ip MPAKTHYECKUX 3a7au.
3aHATUA
Tecr.
Beimonnenue — mabopatopHoil  paboOTHI 6 2 3 - Brinonnenue u
JIab COTJIaCHO  WHJMBHAYyAIbHOTO  Tpaduka BammTa
paboThl OpUTaIbL. mabopaTopHbBIX paboT.
Pa3nen 6 6.1. [TpuHIHTIBI KOMIIOHOBKH u 6 2 - -
KonctpykTruBHOE pasMenieHus  TpaHCPOPMATOPHBIX |
VICIIOJIHEHHUE Jlex paclpenenuTeNbHbIX IIYHKTOB 6.2.
TpaHcPOpPMATOPHBIX KommiextHbie pacrpeaenuTeNbHbIE
[TOCTAHIINI )31 ycTpolicTBa HanpspbkeHuem a0 1 kB 6.3.




DopMBbI TEKYLLET0

Opurajsl.

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoTbl OLICHOYHOI'0
cpeacTsa)
pacrpeenuTeIbHbIX PacnipenenurensHbie yCTpoiicTBa
[TYHKTOB noacranuuii 0,4 kB
6 2 3 - Pemenue
Pemrenue 3ama4 o TeMaTHKE JEKIIMOHHOTO
IIp [IPAKTUYECKHUX 3a/]1a4.
3aHATUA
Tecr.
3amuTa 1a060paTopHON PabOTHI COTIACHO 6 2 3 - Bremonaenue u
JIa0 WHIUBUAYAIBHOTO rpaguka  pabOThI zamura
Opurazpl. lTabopaTopHbIX padoT.
6.4. KoMIUIeKTHbIE paclpeeIuTebHbIC 6 2 - -
yCTpoiicTBa HanpsikeHneM Boimie 1 kB 6.5.
Buytpennue pacrpeaenuTeNbHbIE
Tex yCTpOHCTBa 6.6. KowmrmnexktHbie
tpanchopmaropHbie noacraniuu 6-10/0,4
kB 6.7. KoHCTpyKTHBHOE HCIOJHEHHE
pacrpenenuTeabHbIX MyHKTOB
HarnpspbkeHueM 6-10 kB
Paznen 7 6 2 - -
1 7.1. OOmme cBenenust 7.2. WHauBumy-
XapakTepuCTUKU
aJbHbIE rpaduk  Harpysok 7.3.
rpaduKoB Harpysky Jlex
['pynmoBeie  rpaduku  ANEKTPUUYECKUX
PIIEMEHTOB  CHUCTEM|
Harpy3ok
PIEKTPOCHAOKEHUS
6 2 3 - Pemenwue
Pemrenue 3amaq mo TeMaTHKE JIEKITHOHHOTO
IIp MPAKTUYECKUX 3a7ad.
3aHATUS
Tecr.
[Tonydenue gomycka K  BBINOJHEHUIO 6 2 2 - Breimonuenue u
146 nabopaTopHOU paboTsl COTJIaCHO BammTa
WHAUBUIYyaIbHOTO  rpaduka  paboThI imabopaTOpHBIX padoT.




DopMBbI TEKYLLET0

AEKTPOCHAOXKEHUSI pacueTHBIMH METOJa-

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
7.4. Matemaruueckoe OIHCaHue 6 2 - -
Jlex 3JIEKTpUYECKUX Harpy3ok 7.5. Ilokasarenu
rpadUKOB IEKTPUUECKUX HATPY30K
6 2 3 - Pemenwne
Pemenue 3a1a4 1o TeMaTHKe JIGKIIMOHHOTO
Ip MPAKTHYECKUX 3a7au.
3aHATHS
Tecr.
Breimonaenune  yabopatopHoil  pabOTHI 6 2 3 - BrinonHenue u
Jlab COTJIACHO  WHAMBHIYaJIbHOTO  Tpaduka 3amuTa
paboThl OpUTAIBI. mabopaTOpHBIX padbOT.
Paznen 8 6 2 - -
8.1. Harpy3ounass cnocoOHOCTh 3JIEK-
Pacuernbie
Jlex TpoobopynoBanus 8.2. Ilonarue pac-
DIIEKTPUYECKHE M o
YETHOH JIEKTPUIECKON HArpy3Ku
HaTrpy3KU
8.3. Mertoapl omnpeneneHuss pacyeTHOMN 6 2 - -
Jlex JIEKTPUIECKON Harpysku B
MTPOMBIIIJICHHBIX YJIEKTPUUECKUX CETAX
6 2 3 - Pemenwne
Pemenwue 3aaq mo TeMaTHKE JICKITHOHHOTO
Ip MPAKTHYECKHX 3a7au.
3aHATUA
Tecr.
3amuTa 1a00paTOpHON PabOTHI COTIIACHO 6 2 3 - Bremonaenue u
Jlab UHAMBUIYyaIIbHOTO  rpaduka  pabOThI 3amuTa
Opuraspl. lmabopaTopHbBIX paboT.
Paznen 9 9.1. Omnpenenenne pacxoga aKTHUBHOU 6 2 - -
OmnpenencHue AJIEKTPOIHEPTHU 00BeKTa AIIEKTPO-
pacxona W TOTEpH g cHaO)XeHUs 1O TIOKa3aHUsAM MPHOOPOB
PIEKTPOIHEPTUHA  HA yaera 9.2. OmnpeneneHue  pacxoja
nepenavy AKTUBHON  DJIEKTPORHEPTHH  O0OBEKTa




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

mu 9.3. IloTepu aKTUBHOM AJIEKTPO-
SHEPTUM Ha TEepelady B SJIEKTPUUYECKUX
cetax 9.4. Pacder Harpy304yHbIX MOTEPb
anekTposneprun B auHUsAX 9.5. Ilorepu
AKTUBHOM 3JIEKTPO-3HEPrUM B  TPaAHC-
dbopmaTtopax

Ip

Pemenne 3a4a4 110 TEMAaTHKE JICKIIMOHHOI'O
3aHATUA

Pemenune
MMPAKTUYECKUX 3a7a4.
Tecr.

JIa0

[Tonyyenne pomycka K
nabopaTopHOU paboThI
WHIUMBHIyaJIbHOTO  rpaduka
Opurasl.

BBIIIOJTHEHHUIO
COIJIACHO
paboThI

BremonHenue u
BammTa
mabopaToOpHBIX padoOT.

Pazmen 10
Kommencanus
[PEaKTUBHBIX
MOIITHOCTEN
crucTeme
PIEKTPOCHAOKEHUS

Jlex

10.1. [Tapametpsl
anektpudyeckux cucrtemM 10.2. bamanc
akTUBHBIX MomHo-creii  10.3. bananc
peakTuBHbIX MoiHO-cTeil 10.4. Ilopsaok
pacdera 3HAYEHUI COOTHOILICHUS
noTpeOJIeHnsT aKTUB-HOM M peaKTUBHOU
MOIIHOCTH IS OTJENbHBIX
SHEProNPUHUMAIOIINX YCTPOHCTB

PEXKHUMOB

Jlex

10.5. Hcxonnsle MOJIOKEHUS 1O
KOMIIEHCAIIUM PEAKTUBHOW MOIIHOCTU B
cucTeMax ANEKTPOCHAOKEHHS
NPOMBINIIEHHBIX — npeanpusatuii  10.6.
Hcrounnkn  peakTMBHOM  MOIIHOCTH
(komneHcupyromue  ycrporcrsa) 10.7.
Pasmenienue KOMITEHCUPYIOIIUX




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monyas (pa3aen) | y4eOHoi N Cemectp Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoTbl OLICHOYHOI'0
cpeacTsa)
YCTPOMCTB B  CHUCTEMax  3JIEKTPO-
CHaOKEHUS MPOMBIIIJICHHBIX IPETPUITAN
10.8. Bnusinue KOMIIEHCHUPYIOIIHNX
YCTPOWCTB Ha MapaMeTpbl  PEKUMOB
anekTpuueckux cereit  10.9. barapeu
KOHJIEHCAaTOPOB B CeTSX c
pE3KOIepeMEeHHON u BEHTUJILHOU
Harpy3Kou
6 2 4 - Pemenue
Pemenue 3aiay mo TemMaTuke JEKIIMOHHOTO
IIp [IPAKTUYECKHUX 3a/]1a4.
3aHATUA
Tecr.
Bommonnenne — nmaboparopHoil  paboThI 6 2 3 - Brinonnenue u
Jla6 COTJIACHO  WHIUBUAYyalIbHOTOo Tpaduka 3almTa
paboThl Opuraapl. lmabopaTopHbIX paboT.
Paznen 11 6 2 - -
Kopotkue 11.1. Pacuer ToxoB K3 Ha moHmxarommx
3aMbIKaHUS MOACTAHIUAX C BTOPUYHBIM HaNPsKEHUEM
CHCTEMax Jlex 6-10 kB 11.2. Pacuer TokOB Tpexda3HOTro
PIEKTPOCHAOKEHUS KOPOTKOTO  3aMbIKaHHMsI B CETIX U
MPEANTPUATHIA ycTaHoBKax 70 1 kB
6 2 4 - Pemenue
Pemenue 3aau mo TemMaTuke JEKIIMOHHOTO
IIp MPaKTUYECKUX 3a]1a4.
3aHATHUS
Tecr.
3amuTa 1abopaTopHO pabOTHI COTIACHO 6 2 3 - Brinonnenue u
J1ab WHIUBHIyaIbHOTO  rpaduka  paboThI 3anuTa

Opurassl.

imabopaTOpHBIX PadoT.




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

JIek

11.3. [Topsimok pacuera TOKOB
0THO(A3HOTO KOPOTKOTO 3aMBIKAHUSI B
KOHEYHOMU TOUKE UIMHOIIPOBOJA
HaIlpsKEHUEM 0,38 kB 11.4.
DNEKTPOAMHAMHYECKOE U TEePMHUYECKOe
NEHCTBUE TOKOB KOPOTKOTO 3aMbIKaHUs
11.5. Cnioco6s1 orpannuenust To-koB K3

Paznen 12

Breibop  ammapatoB
BHYTPHLIEXOBOU
CUCTEMBbI
HIIEKTPOCHAOKEHUS

JIek

12.1. Br16op ABTOMATHUYECKUX
BeIkitouarened g0 1 kB 12.2. Beibop
npegoxpanuteneid 10 1 kB 12.3. Beibop
KOHTakTopoB /10 1 kB

Ip

Pemenne 3aJa4 1o TEMAaTHKE JICKIIMOHHOI'O
3aHATUA

Pemenune
MPAKTUYECKUX 3a7a4.
Tecrt.

JIab

BBITTOJIHCHHIO
COTJIaCHO
paboTsl

[lonyuenne pomycka K
nabopaTopHOH paboThI
WHIUBHIyaJIbHOTO  rpaduka
Opurasl.

JIex

13.1. OOuiue nookeHus: BIOOpa ceueHus
XKW1 TpOBOJHMKOB Bhimie 1 kB 13.2.
JlonycTuMble TOKOBbIE Harpy3ku kaOenei
13.3. Bribop ceuenuit xun kaOenei
HarnpsbkeHrueM Boie 1 kB

Ilp

Pemienue 3aga4 1o TeMaTUKE JIEKITHOHHOIO
3aHATUSA

Pemenue
MPaKTUYECKUX 3a]1a4.

Tecr.




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

JIa0

Breimonaenne  y1abopatopHoit
COrJJaCHO  WHJIMBHUAYAJIBHOTO
paboThl OpUTAIBI.

paboThI
rpaduka

Beinonnenue u
3aruTa
lmabopaTOpHBIX padOT.

Paznen 13

Br16op
[TPOBOJIHUKOB
CUCTEM
HIIEKTPOCHAOKEHUS

Jlex

13.4. JlomycTUMBIC TOKOBBIC Harpy3KH Ha
Heu3oIMpoBaHHbIe mpoBoga 13.5. Breibop
CEYCHHI HEW3O0JMPOBAHHBIX IPOBOJIOB
BO3JYIIHBIX JTUHUI HAaNpsHKEHUEM BhIIe 1
kB 13.6. OcobenHoctu BBIOOpa ceUEHUU
MpOBOJIOB 1 Kabenel 10 1 kB

Pazgen 14
DneKkTpocOepeKeHNe

Jlex

14.1. DxoHOMHYECKasi OLEHKA BIIUSHUS
HAyYHO-TEXHHYECKOro  Iporpecca  Ha
MIOTEHIIUAT AIEKTPOCOEPEKEHUS B
oTpacisix SKOHOMHUKM 14.2. OcHOBHbIE
CIIOCOOBI peryaupoBaHus 3JIEKTPO-
noTpebsieHus] Ha MPEANPUATUSIX

Ilp

3anuTa KypcoBbIX padorT.

JIa0

3amuTa 1abopaTopHON pabOTHl COTIIACHO
WHIUBUAYAIBHOTO  rpaduka  paboThI
Opurassl.

Beinonnenue u
3anuTa
irabopaTOpHBIX PadoT.

JIex

14.3. Omenka 5KOHOMHYECKOH  3¢-
(EKTUBHOCTH PETYJIMPOBAHUS AKTHUBHOMN
MOIIHOCTH Ha nOpeanpusatuax  14.4.
PerynupoBanue siekTponorpeOieHus B
cucTeMax ANEKTPO-CHAOKEHHUSI
HanpsbkenueM 6-10/0,4 kB ¢ yuerom
CTaTUYECKUX XapaKTEPUCTUK HArpy3ku u
BEPOATHOCTHBIX IOKAa3aTeled mapaMeTpoB
PEXUMOB

10




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyas (pa3aen) | y4eOHoi Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, Bbannbl | UHTepakTB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Ha mocnemHem 3aHATHH TpenojiaBaTelb 6 2 - - Beimonaenue u
MOJIBOJIUT UTOTH BBHITIOJHEHHS U 3aIUTHI 3aluTa
JIab na0opaTOpHBIX  pabOT  CTYJIEHTOM B lmabopaToOpHBIX padoOT.
cemectpe. OTcraromye CTYIEHTHI 0
caaroT 1abopaTopHbIC pabOTHI.
Cp W3yuenne TeopeTuyecKoro Marepuaa mo 6 133 - -
yuyeOHUKaM U Y4eOHBIM TOCOOUSIM.
[ToaroroBka k 1a60paTOpHBIM U
MPAKTUYCCKUM 3aHSTHSIM.
KP Boigaua 3aganuil Ha KypcoByro pa0oTy. 6 1,5 Pa3nens! kypcoBoit
[TpoBepka MpaBUIBLHOCTH BBITIOJTHEHUS paboTHI.
pa3ziesIoB KypcoBOW pabOTHI.
Kontpoib 6 35,65
ITA Crava sK3aMeHa 6 0,35 - - Bonpocs k dk3amenHy
" Hrorosslii TecT o Kypey uepes OT 6 2 100
Hroro:| 252 100

Cxema pacuera UTOT0BOrO 0ajLia:
BPC 2014 Texymuii pedTUHT (BCce 3aHATHS U MPOMEXKYTOUHBIE TeCThl) + Pe3ynbraT mToroBoro tecta u Bce aenutcs Ha 2 + bb (ecnu Bb

MPEyCMOTPEHBDI)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
J1J14 OLIeHKM 3HaHWM, yMEHUN U YPOBHA MPO(HEeCCHOHATBHBIX KOMIIETEHLUH, TPUOOPETaeMbIX
BBIIIYCKHUKOM B IIpOLECCE M3yuyeHUs JucUUIUIMHBl «Pa3paboTka W akTyaiu3anus CXeM
ANEKTPOCHAOKEHUS MPEAIPUATUNY», UCIIOIB3YIOTCSA TEXHOJIOTHH TPAJIULIMOHHOTO O0yYEHUSI:
— JIEKIIMY;
— TIpaKTHYECKHE U JIaOOpaTOpHBIC 3aHATHS, Ha KOTOPBIX PELIAIOTCS MPaKTHYECKHE 3aJayH,
MIPOBOAUTCS TECTUPOBAHUE U BBIMIOJHAIOTCA Ja00paTopHbIe paboThI;
— MHAMBMIYAJbHBIE U IPYNIIOBBIE KOHCYJIBTALUHU 10 TEOPETUYECKUM U IIPAKTUUECKH BOIIPOCAM
Kypca;
— BBINOJHEHUE NMPAKTUYECKUX 337a4, KOTOPbIE MO3BOJISIIOT IPUOOPECTH MPAKTUUECKHE 3HAHUS
Y HaBBIKH PEIICHUS 3a/1a4i U paboThl C HOPMATUBHOM, METOAMYECKOM, HAYUHO-TEXHUUECKOU
U CIIPaBOYHOU JIUTEPATYPOU;
— TPOBEACHHE PA3TUYHBIX (POPM CAMOCTOSTETHHOM pabOThI, KOTOpPask BKIIOYAET MOATOTOBKY K
JEKIMOHHBIM U MPAKTUYECKUM 3aHSATHUSM, BBIIIOJIHEHHE Pa3AeNIOB KypCOBOIO MTPOEKTA.

6. MeToauyeckue yka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuarommmMcs HEOOXOAMMO O3HAKOMHTBHCS: C COJAEpKaHHeM paboueil mporpaMmbl
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JUCLUIUIMHBL, €€ CBSI3SIMM C JIPYTMMHU
JUCHUTUTMHAME  00pa30BaTEeNbHONW MPOrpaMMbl, METOAMYECKUMH pa3paboTKaMH 10 JaHHOU
JUCLUTUIMHE.

6.2. Meronnveckne yKa3aHus MO MOATOTOBKE K JIEKIIMOHHBIM 3aHATHUSIM.

B xome nekuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MIPAKTUIECKHUE TPOOIIEMBI, TAIOTCS PEKOMEHIAIMN TSI CAMOCTOSITEIbHON pabOTHI
U TOATrOTOBKE K IPaKTUYeCKMM 3aHATUsAM. [losToMy wu3ydyeHMe JUCLUIUIMHBL TpebyeT
CHCTEMaTHYECKOTO M TIOCJIEOBATEILHOTO HAKOIJICHUS 3HAHWW, CJI€JJOBATENIbHO, IIPOITYCKH
OTJCNIBHBIX TEM HE IMO3BOJISIOT IIYOOKO OCBOMTH npenMmer. OOydarouumcs HeoOXOAUMO: Mepen
KaXIO0M JIEKIMeH MpocMaTpuBaTh pabodyro MpOrpaMMy TUCIMIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHYEMYIO JINTepaTypy, YTO MO3BOJIUT CIKOHOMHUTH BpeMsl Ha OCBOEHHE TEMbI Ha ayIUTOPHOM
3aHATUH; TIEpe]] OYepeqHON JIeKIUeH HEeoOXO0AWMO MPOCMOTPETH/TIOBTOPUTH MaTepHAalIbI
npensaymeit yekuuu. [Ipu 3aTpyqHEHHsSX B BOCHPHUSATHM MaTepuaia cienyeT oOpaTUThCS K
OCHOBHBIM JIUTEPATYPHBIM UCTOYHHUKAM.

6.3. Meronnyeckue yka3aHus MO0 NOATOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

B xone mpakTHuecKuX W J1a0OpaTOPHBIX 3aHSATHHA YIITYOJNSIOTCS M 3aKPEIUISIOTCS 3HAHUS
00yyYaroImuxcs 1o psAy paCCMOTPEHHBIX Ha JIEKLUAX BOIPOCOB, 3HAHUH MO COBPEMEHHBIM METOJIaM
IPOSKTHPOBAHUS CHUCTEM DIIEKTPOCHAOKEHHUST PA3IUYHBIX NPEANPHUSATHA UM OCHOBHBIX CIOCO0ax
IOCTPOCHHUST CHUCTEM  DJIEKTPOCHAOXKEHUS; YMEHHMsSI IPOU3BOAUTH BBIOOP IKOHOMHYECKH
00OCHOBAHHBIX CXE€M U PEXKHMOB CHCTEM DJIEKTpOCHaOkeHWs. Ha mpakThdeckux 3aHATHIX
pa3BUBAIOTCS CIIOCOOHOCTH UCIIOIB30BATh COBPEMEHHbIE MH(OPMAIIIOHHBIE TEXHOJIOTHH, YIIPABIATh
uHpOpManuell ¢ IpUMEHEHHEM MPHUKIATHBIX MPOTPAMM; HCIIOIB30BATh CETEBBIC KOMITBIOTEPHBIC
TEXHOJIOTUH, 0a3bl IaHHBIX U MAKEThl MPUKIAJHBIX MPOAYKTOB. [Ipyu MOAroTOBKE K MPaKTHUYECKUM
3aHATUAM KaKIbId 00yUYaIOLIUICS TOJKEH:

— U3Y4YUTh PEKOMEHJIOBAHHYIO JIUTEPATYpY;

— M3YYHTh MaTePHAJIbI JICKIINH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— BBITIOJIHUTH JIOMAallHEe 3a/JlaHue, PEKOMEHIOBAHHOE TIperojaBareieM TPy H3YYCHUH
KaX/101 TeMbl 3aHATHSL.

B mporiecce moAroTOBKH K MPaKTHYECKUM 3aHATHSAM 00YJaIOIIHeCcs MOTYT BOCTIONh30BATHCS
KOHCYJIbTAllUSIMU TIPENoJaBaTersl.

6.4. CamocTosiTebHas paboTa BKJIIOYACT B ceOs BBHIMOTHEHUE PA3JIMYHOTO poja 3aJaHuil 1
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUYECKOI0 MaTepuaia 1Mo ydeOHMKaM M y4eOHBIM MOCOOHSIM C
HOJArOTOBKOHM K NMPaKkTHUYECKUM 3aHATUAM. Kpome TOro, CTyleHTHI BBITOJHSIOT pa3fieiibl KypCcOBON
paboThl, TIOKa3bIBasi pe3yabTaTbl M  KOHCYJABTHpPYSICh C mpenojaaBareneM. KoHTponb



CaMOCTOSITENIbHOW PaboThl 00y4alOMMXCsl HajJ MpOrpaMMON Kypca OCYIIECTBISETCS B XOJE
IPAaKTUYECKUX U J1a00paTOPHBIX 3aHATHH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

6 ITK-1 (TTK-1.1) Perrenue npakTrueckux 3agayd Ne 2-3.
BrinosiHeHne Bcex pas3nesioB KypcoBOi
paboTHI.

Bomnpocsr k sx3ameny 1-18.

Tector 1-152.

6 ITK-1 (TIK-1.3) Pemenue npaktuueckux 3amaud Ne 1.
BeimonHenue pas3aenoB KypcoBoi paboThI
3-5.

Bonpocsl k sx3ameny 19-64.

Tecter 153-291.

6 ITK-2 (TTK-2.1) Pemenune nmpaktuueckux 3agad Ne 1-2.
Beimonaenue pas3aenoB KypcoBoi paboThI
6-7

Bompocsr k sx3ameny 65-70.

Tector 292-500.

7.2. TunoBble 32a1aHUA MJIM HHbIE MAaTePHAJIbl, HEOOXOANMBIE /Il TEKYIero KOHTPOJIs
7.2.1. IlpakTHyecKue 3a1a4u

3adaua 1. OnpenenuTh pacyeTHYIO Harpy3Ky mkaga, K KOTOpoMy IOJIKJIFOUEHBI JIBe KpaH-0ajku,
KaX/1asi U3 KOTOpBIX 000py0BaHa TpeMs aApuratensmu: 4,5+15+22 kBm npu [1B=25%, cos¢=0,45 u
tenbdep ¢ asurarenem mouHoctbio 10 kBt npu [1B=40%, cos@=0,45. Pexum paboTbl KpaHOB U
Tenbdepa — cpeTHui.
Pewenue:
1. OnpenenuM yCcTaHOBIEHHYIO MOIIHOCTB 3JIEKTPOYCTaHOBOK, MpHuBeieHHbIX K [IB=100%:
a) JUIsl KpaH-0aliku
ITockonpKy B pacueTe Harpy3oK YCTaHOBJIEHHAsi MOIIHOCTb KpaHa ONpPEAEIAeTCs IO JBYM
CaMbIM MOIIIHBIM 3JIEKTPOABUTATENSM, TO JIJIsl KpaH-0anKu

P, =P, -JIIB = (15 +22)-,/0,25 =18,5xBm;
0) s Tenbdepa
P,, =P, -JIIB =10-/0,4 = 6,32xBm.
YcranoBiaeHHass MOIITHOCTh HAarpy30K mkada
P, =2P,, +P,, =2-185+6,32 = 433xBm.
2. Onpenenum 3¢ (HEeKTUBHOE YHUCIIO SIEKTPOIPUEMHUKOB
. P’ _ 433° _
7 xp: ™ 2.185% 46,3

npuHUMaeM N>=3.
3. Ilo cripaBoYHMKY U1 N5=3 TIPU CPEIHEM pEeKUME PAOOTHI KPAaHOB HAXOAUM KO UIIHEHT
cripoca K.=0,45.
4. PacueTHast Harpy3Ka pacCUMTBHIBAEMOTro y3Ja Oy/ieT paBHa
P,=K_ - P, =0,45-4332=19,5xBm.

5. OnpenensiemM pac4eTHBIN TOK



LS 2\/19,52+(19,5-1,98)2

P J3.u, J3-0,38

=884A

3a0aua 2. ACUHXPOHHBIM 3JEKTPOABHUraTEeNb paccuuTaH Jajsi paboThl B  IOBTOPHO-
KpaTKOBpeMeHHHOM pexume ¢ [1B=25% npu momuoctu P,25=10 xBm. Onpenenurs MOIIHOCTD,
KOTOPYIO 3JIEKTPOJBUTATEIh MOXET pa3BUBaTh HE MEperpeBasicb CBEPX HOPMBI, IpHU
npoaoIDKUTeabHOCTH BKItoYeHus [1B=60% (I1Bso).

Pewenue:

ITpu I1Bso MOIHOCTB 3JIEKTPOABUTATENS COCTABIISIET

Pso = Puas Mo =10 é =6,4xBm .
B, V6o

3aoaua 3. IlpousBecTu pacyer yyacTka cetu L,, mpuBeeHHON Ha pUCYHKE 1, Ipu HaNpsHKEHUU

380/220 B. monHas moTepsi HanpspkeHus 10 yaaneHHbix gamn AU =5%. Ueproukamu moka3zaHo
YHCIIO MPOBOJIOB JIMHUU C AIFOMUHUEBBIMHU KHJIAMH, JUIMHA JMHUN B METpax, Harpys3ka — B KBT,
C=4e.

Pewenue:

YRR

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

PEERY

L,=100n
no 0,2 kBm, L,
Ot I 10 m 4 4 4 4

RERR

no 0,2 kBm, L
5 5 5 ¥ 4 5 § 95 3

AR AN A A

no 0,3 kBm, L,

Pucynok 1 - Cxema 0cBETUTENIbHON CeTH
L,=25m

L,=80xu —Hf———— 2,IkBm
Ly=20m
—f——— 1,2kBm
3,3kBm

L1:]00 M 11/

I 717

/)7)

1177

7,3kBm 4,0kBm Ly=18m

—f———= 1,0kBm
L,=25m

L,=30m @ HHf}—— 3,0kBm
Pucynok 2 - CxeMa 3aMeIIeHus ¢ COCPeA0TOUYEHHBIMHU Harpy3KaMu
Cetb, U300pakeHHas! HA PUCYHKE | ¢ y4ETOM TOTO, YTO JIMHUS C PABHOMEPHO pacIpeieIeHHON
Harpy3Koi MOKeT OBITh NMPEACTaBICHA KaK JIMHKS C COCPEAOTOYECHHOM Harpy3KOH, MPUCOSTMHECHHOM

K CepeIiHEe PAaBHOMEPHO pacIipe/IelIeHHON YacTH Y4acTKa, IPUMET B U300paKCHHBII Ha PHUCYHKE
2.

Torna st nanHoOU cetn ceuenne ydactka L, mpu AU = 5% omnpenensiercs mo popmyne



M +M+ M, +a, (M +M, oy, Mg +ag, - M)
- 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
3HaueHHs @ BBIOMPAIOTCS U3 CIIPABOYHOM TAOJIHIIBL.
[Mpunumaem Onuskaiilnee cTangapTHoe cedenue — 6 wu® . Onpenenum (HakTHUECKYIO MOTEPIO
HaIpsDKEHUS Ha ydacTke L, mpu nmpuHsATOM ceueHun
M, 7,3-100
C-F, 46-6

Fl

= 6,18 um?

AU, % = = 2,64 %.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

3amaHne BBIMOJHACTCS MHCBMEHHO BO BpeMs MPAKTHYECKOro 3aHATHSA. OIleHHBaeTCs
MPABWJIBHOCTh BBITIONHEHUS 3aJaHUS W KOJMYECTBO JIONMYIICHHBIX INPU BBIMOJHCHUU 3aaHUS
ommunooK.

Kpurepun oneHku:

- OTMETKa «3aYTCHO» BBICTABIISIETCS O0ydaromeMycs, €Clii 3aja4a pelieHa MpaBiibHO WIN
pelieHa ¢ He3HAYUTEIILHBIMH OLTHOKAMH;

- OTMETKa «HE€ 3aYTEHO» BBICTABISIETCS OOYYaroIIEeMycCs, €CIIM 3aJadya He pelieHa H/Hiu
JIOTIYIIIEHBI TPYObIe OIIUOKY.

7.2.2. IlepeveHb JJaOOpaTOPHBIX padoT

KoHnTpoJsbHbBIE BONIPOCHI:

1. Jlaboparopuass pabora Ne 1. Omnpenenenue cratmyeckux xapakrepuctuk P(U), Q(U)
AKTUBHOW, UHIYKTUBHOW, EMKOCTHOW, OCBETUTEIILHOM U BBIIPAMUTEIBHON HArpy30K;

2. Jlaboparopnas pabora Ne 2. Omnpenenenue cratuueckux xapakrepuctuk P(U), Q(U)
ACUHXPOHHOH HarpysKu;

3. Jlaboparopnast pa6ora Ne 3. Perucrpauust U oToOpa)keHHE MapaMeTpoOB peXHUMa IMpU
KpPaTKOBPEMEHHOM IepepbIBe MUTaHUs ACHHXPOHHOH Harpy3Ku;

4. JlaGoparopnass pabora Ne 1. OmpeneneHue KPUTHYECKOTO HAIPSDIKEHUS CTaTUYECKOU
YCTOMYMBOCTH ACHHXPOHHOW Harpy3KH;

5. JTaboparopnast pa6ota Ne 2. OmnpezesnieHre MEXaHUIECKON XapaKTEPUCTUKU aCHHXPOHHOTO
JIBUTATEIS;

6. Jlaboparopnast pa6ora Ne 3. Perucrpauuss U oToOpa)keHHE MMapaMETPOB pEXKMMa IPHU
MOJKJIIOYEHUH K CeTH aCHHXPOHHOU Harpy3KH.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

Otuer o naboparopuoit padore opopmisiercs B coorBerctBuu ¢ ['OCT 7.32-2017 «Cucrema
CTaHJapTOB MO HH(OpManuu, OUOIMOTEYHOMY U H3AATeIbCKOMY Jneny. OT4er O Hay4HO-
uccruenoBareabckoi pabore. CTpykTypa U mpaBuia 0pOpMICHHS.

[Ipu BeIMONHEHWUN 51TA0OPAaTOPHOH pPAaOOTHI OIIEHWBAETCS IOATOTOBKA CTYACGHTOB K
nabopaTopHoil paboTe (HaauuMe 3aroTOBKM OTYETa, 3HAHUE MPOTrpaMMbl pabOTHI), BBHIOJHEHHE
nabopaTtopHOi paboThI (KOJIUYECTBO JTOMYIIEHHBIX OIIMOOK, TOCTUTHYTHIM pe3ynbTar), pe3yabTaThl
paboThI (0POPMIICHHBIH OTUYET, BEIBOBI 11O paboTe).

Kputepun onenkmn:

- OTMETKA «3a4TE€HO» CTABHUTCS, €CIIU CTYACHT BBINOJIHWI U 3AIIUTHII B CPOK JIAOOPATOPHYIO
paborty;

- OTMETKA «HE 3aU4TEHO» - €CJIM CTYJICHT HE BBIIIOIHMII WIN HE 3allIUTUII B CPOK JIA0OPATOPHYIO
pabory.
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7.2.3. TunoBbIie TECTOBLIE 3a0aHUA

1.Yem xapakTepeH npoI0JDKUTEIbHBIN PeKUM paboThI?

Temneparypa qBUraTesst U3MEHSETCS [0 YKCIIOHEHTE M JOCTUIAeT YCTAHOBUBILIETOCS
3HaueHus Oycr.

Temmeparypa IBUTaTENs HE YCIIEBAET JOCTUYb 3HaUeHUs OyCT 3a BpeMst BKIIIOUCHHS, a 3a
BpEMsl OTKJIIOUEHHS IBUTaTeIIb OCTHIBAET 10 TEMIIEPATYPhl OKPYXKAIOIIEH CpeIbl

Temmeparypa IBUTaTeNs HE YCIEBAeT JOCTHYb 3HaUCHU OYCT 3a BpeMsi BKIIIOUCHHS, a 32
BpeMs [1ay3bl CHUKAETCS, HO HE YCIIEBAET JOCTUYb TEMIIEPATypPbl OKPYXKAIOILEH Cpebl

Hu OJIUH U3 OTBCTOB HC ABJIACTCA BCPHBIM.

2.YeM xapakTepeH KpaTKOBPEMEHHBIN PEeKUM pabOThI?

Temrmieparypa IBUTATENS U3MEHSETCS 10 SKCIIOHEHTE U IOCTUTAET YCTAHOBUBIIIETOCS
3HaueHus Oycr.

TeMnepaTypa ABUTATCIIA HEC YCIICBACT JOCTHYb 3HAYCHUA eyCT 3a BpCM BKIIIOYCHUA, a 3a
BpEM:A OTKIIFOYUCHUS ABUTATCIIb OCTBIBACT 40 TEMIICPATYPbI OKPY)KaIOIHCﬁ Cpeabl

Temmeparypa 1BUrarens He ycreBaeT JOCTHYb 3HaueHUs OycT 3a BpeMsl BKJIIOUSHHUS, a 3a
BpeMs I1ay3bl CHUKAETCS, HO HE YCIIEBAET JOCTHYb TEMIIEPATypPbl OKPYXKAIOIIEH CPeabl

Hn OAVH U3 OTBCTOB HEC ABJIACTCA BCPHBIM.

3.Uem xapakTepeH MOBTOPHO-KPATKOBPEMEHHBIN pekuM paboThI?

Temmneparypa IBUraTens U3MEHsAETCs [0 SKCIIOHEHTE U IOCTUTAeT YCTAaHOBUBIIIETOCS
3HayeHus Oycr.

Temmneparypa 1BUrartens He yCHeBaeT JO0CTUYb 3HaueHHs 0ycT 3a BpeMsl BKIIIOUEHHUS, a 3a
BpeMs OTKJIFOUEHHs JIBUTaTEIb OCTHIBAET JO TEMIIEPATYPhl OKPYKAIOIIEH Cpebl

TeMnepaTypa ABUTATCIIA HE YCIIEBACT JOCTHYb 3HAYCHUA eyCT 3a BPEMs BKIIIOUYCHHUA ,a 3a
BpEM: 1Tay3bl CHUIKACTCA , HO HE YCIICBACT JOCTUYb TEMIICPATYPhI oxpy;xaromeﬁ Cpeabl

Hn OAVH U3 OTBCTOB HEC ABJIACTCA BECPHBIM.

4.COBOKYITHOCTb AJIEKTPOCTAHIIUMN, 3JIEKTPUUECKHUX U TEIIJIOBBIX CETEH, COeAMHEHHbIX
MeX1y COOOH U CBSI3aHHBIX OOLIHOCTHIO PEKMMOB B HEMIPEPHIBHOM IIpOIIECCE
IPOM3BOJICTBA, TPe0Opa3oBaHus, IepeIaun U paclpeieleHus IeKTPUIECKON 1
TEIJIOBOM SHEPTUU MPU OOIIEM YIIPABICHUU ITHUM PEXXUMOM 3TO:

DHeprocucrema

DeKTpUUYecKasi 4acTh YHEPTOCUCTEMBI
DIIEKTPOIHEPreTUYECKas CUCTEMa
DIIEKTpUYECKast CETh

5.COBOKYIMTHOCTD 3JIEKTPOYCTAHOBOK JIEKTPUUECKUX CTAHIIUN U DJIEKTPHUECKUX CETEH
HHEPrOCUCTEMBI ITO:

DHeprocucrema

DneKTpuyeckas 4acTb SHEPrOCUCTEMBI
DNeKTpoIHEpreTHIecKas cuctemMa
DneKTpuyecKas ceTh
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6.0nexTprueckasi 4aCcTb SHEPrOCUCTEMBI U MUTAIOLIUECS OT Hee MPUEMHHUKHU AJIEKTPUIECKON
SHEPruu, 00beJUHEHHBIE OOIIHOCTHIO MIPOILIecca MPOU3BOICTBRA, IIEpeayu,
pacripesiesieHus: ¥ MOTPeOICHUs IIEKTPUIECKON SHEPTHH ITO:

DHeprocucrema

DneKTprYecKas 4acTh SHEPTOCHCTEMBI
DJIeKTpOIHEpreTHYecKast CUCTeMa
DJeKTpuvecKas ceTbh

7.Hetitpans Tpanchopmatopa wim reHepaTopa, He MPUCOESAMHEHHAS K 3a3eMIISIONIEMY
YCTPOMCTBY WJIM NIPUCOEAMHEHHAS K HEMY uepe3 O0JIbIlIoe COPOTUBIICHHE TPHUOOPOB
CUTHAJIM3ALIMU, U3MEPEHUS, 3allIUThl U APYTUX aHAJTOTUYHBIX UM YCTPONCTB 3TO:

I'myxo3a3eMiieHHas HEUTpaib
W3onupoBaHHas HEUTpab
KomniencupoBanHast HeHTpaib

8.HeiiTpans Tpanchopmaropa miu reaepaTopa, IpUCOSTUHEHHAs] HETTOCPECTBEHHO K
3a3eMIIIOIIEMY YCTPOICTBY ATO

I'myxo3a3eMieHHas HEUTpasb
N3onupoBaHHas HEUTpaJIb
KoMnieHcupoBaHHass HEUTpasb

9.001ecucTeMHBIH MOKa3aTeNlb KA4eCTBa SJIEKTPOIHEPTHH:
YPOBEHb YacTOTHI
YPOBEHb TOKa
YPOBEHBb MOIHOCTH
CUHYCONJAJIbHOCTh HAIPSAXKCHUSA

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

IIEKTPOYCTAaHOBKY, IIPEIHA3HAUEHHYO JUIsl TEHEPALUU U PACIIPEIEIICHNS JIEKTPOIHEPT UM Ha
pa3HBIX HaNpsDKEHUAX 0e3 mpeoOpa3oBaHus U TpaHCHOpPMALIUU

AIIEKTPOYCTAaHOBKY, IIPEIHA3HAUEHHYIO JUIsl IPUEMA U paclIpeesIEHUs JIEKTPOIHEPTUH Ha
OJIHOM HamnpshkeHUH 0e3 mpeodpazoBaHus U TpaHchopMaluu

JIEKTPOYCTaHOBKY, NIPEIHA3HAYEHHYO JJIsl TEHEPAllUH U PACIPEeICHHs JIEKTPOIHEPTUU HA
OJIHOM HamnpsikeHuu 0e3 mpeoOpa3oBaHus U TpaHCHOPMALIUU

JIEKTPOYCTaHOBKY, NIPEeIHA3HAYEHHYO IS IpUEMaA U pactpeesICHUs JEKTPOIHEPTUU Ha
pa3HBIX HANPsHKEHUAX 0e3 mpeoOpa3oBaHus U TpaHCHOpPMALIUU

11. TIpumeHeHHE KOMIIEHCUPYIOIIUX YCTPOUCTB ...
HE BJIMACT Ha tg(P
CHIDKAeT 9o
YBEITUYNBACT 9¢

BCC BAPHUAHTHI HE ITPABUJIbHBI

12. PacnpenenuTenbHBIM IIMTOM Ha3BIBAIOTCS paclpe/ienTeNbHbIe YCTPOHCTRA ...,
IIpEAHA3HAYEHHBIC JUIS YIIPABICHUS JIMHUAMU CETH U UX 3aLUTHI

no 1 kB
10 kB
35 kB
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110 kB

13.

Pacmmmdpyiite abopeBuarypy Y30?

YCTpOfICTBO 3allUTHOI'O OTKJIIIOUYCHUA
YIIpaBJICHUEC 3allIUTHOI'O OTKIHOUCHUA
Y3JIOBOC 3allIUTHOC OTKIIFOUYCHUSA

YCTPOMCTBO 3aIIUTHOE OTKPBITOE

14.

[Tpu kaKOM HaINpsHKEHUU CETH HE IPUMEHSIETCS U30JIMPOBaHHAs HEUTpab?

cetu HanpsikeHueM 110 kB u Bbiie
6-35 xB
1o 1 kB

BCC BApPHUAHTLI ITPaBHUJIbHBI

15.

HepepHB B 3HeKTp00Ha6)KCHI/II/I JJIA 1 KaTCropmuu OOIIYyCKACTCAd HAa BpCMHI:

He Oonee 1 cyTok
BKITIOYCHUS PE3EPBHOTO MUTAHUS CHIIAMH JICKYPHOTO IepcoHaa

BBITIOJIHEHUS OTIEpAllMi IUCTIETYEPOM
Ha Bpems nerctBus ABP

16.

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

BKJIFOUYCHUSA PE3CPBHOIO MUTAHUA CUJIAaMU ACKYPHOI'0 IMe€pcoHaia

HE IIpeBbIaeT | CyTok
Ha Bpems aeiictBus ABP
BBITIOJIHEHUS ONEpali IUCIIETYEPOM

17.

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

Ha Bpems nercteus ABP

BBINOJIHEHUS OMepalyii JUceT4epom

He Oosee 1 cyTok

BKJIIOYEHUS PE3EPBHOIO MUTAHUS CUJIAMU JIEKYPHOT'O IepcoHaa

18.
6 kB

[TuTanue KpymHbIX U 0CO00 KPYMHBIX MPEANPUATUI BBITOIHSIIOT HAIPSKEHUEM:

110 xB u BpIIE

10 kB
35xB

19.

1 11T
3 UIl
4 UII
2 UII

20.

2 UII
3 UII

KonunuecTBo HCTOUHMKOB MUTAHUS MPEAYCMOTPEHHBIX JJIs oTpedurenei 3
KaTerOpHH:

KonndyecTBO HCTOYHUKOB MUTAHMS MPETYCMOTPEHHBIX JIJIsl TOTpEeOUTENeH 2
KaTeropuu:
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o 4 UIl

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

Tect mpoBomuTCS B Hayaylie MPAKTUYECKOTO 3aHATUS B MHCbMEHHOH ¢opme. Kaxgomy
oOyuaromiemycs Bbiaercs 20 BOMpOCOB, Ha KaXKIbI U3 KOTOPBIX HY>KHO BBIOPATh MPAaBUIIbHBIH (bI€)
oTBeT (bl). Bpemsi, oTBOgUMOE Ha TECTUPOBAHUE - 15 MUHYT.

Kpurepun onenkmn:

- OTMETKa «3auyTeHO» BBICTABIsIETCA oOOydyaroleMycs, eclid OOy4aroIIMHCs OTBETHI
NPaBUIBHO OOJIBIIE YEM Ha MOJIOBUHY TECTOB.

- OTMETKA «HE 3aYTEHOY - €CIIM 00Y4arONUIiCsl OTBETHII IPABUJILHO Ha IT0JIOBUHY WJIM MEHBIIIE
TECTOB.

7.2.4. TeMbl NMCHMEHHBIX PadoT

Ne Tembl
n/n
KypcoBas padora
1 | [IpoexTupoBaHHe CXeMbl 3JEKTPOCHAOKEHHSI MEXaHHYECKOro I€Xa aBTOMOOMJIBLHOIO
3aBoja
2 | IlpoekTupoBaHUE CXEMbI IEKTPOCHAOKEHHSI HACOCHOW CTaHLIUU
3 | IIpoekTupoBaHme CXEMBI AIEKTPOCHAOKEHHS YUEOHBIX MaCTEPCKUX
4 | [IpoekTpoBaHNe CXEMbI AEKTPOCHAOKEHMS 11€Xa MEXaHUYeCKo 00paboTKU AeTaneit
5 | IIpoekTupoBaHue CXeMbl JIEKTPOCHAOKEHHSI HHCTPYMEHTAJIBHOTO 11eXa
6 | [IpoekTupoBaHNE CXEMBI AITEKTPOCHAOKEHHSI MEXaHUIECKOTO IeXa
7 | IlpoekTupoBaHNe CXEMbI IEKTPOCHAOKEHHS 11eXa MEeTaNION31eIuN
8 | IIpoekTupoBaHUE CXEMBI AIEKTPOCHAOKEHHSI MEXaHOCOOPOYHOTO TeXa
9 | IlpoekTHpOoBaHUE CXEMbI JTEKTPOCHAOKEHHSI 11€Xa METAJUIOPEXKYIIUX CTAHKOB
10 | IlpoekTHpoBaHUE CXEMBI JIEKTPOCHAOKEHUS 11€Xa CBAPKH
11 | IlpoexTrpoBaHUE CXEMBI FIEKTPOCHAOKEHHUS IPECCOBOTO LIeXa
12 | IlpoekTHpoBaHKE CXEMBI JIEKTPOCHA0KEHHUSI TOKAPHOTO 11eXa
13 | IlpoexTrpoBaHUE CXEMBI DIIEKTPOCHAOKEHUS TeXa 10 MPOU3BOACTBY (PPYKTOBOTO COKa
14 | IlpoekTHpOBaHUE CXEMBI JIEKTPOCHAOKEHHUS] MACTEPCKOM 110 00paboTKe KaMHs
15 | IlpoexTrpoBaHuE CXEMBbI FIEKTPOCHAOKEHUS! PEMOHTHO-MEXaHUYECKOT 0 11eXa
16 | IlpoekTHpoBaHUE CXEMBI JIEKTPOCHAOKEHUS Ky3HEUHO-TIPECCOBOTO 11€Xa
17 | IlpoekTHpoBaHUE CXEMBI JIEKTPOCHA0KEHUS SJIEKTPOMEXAaHUYECKOT0 I1eXa
18 | IIpoexTrpoBaHME CXEMBI IIEKTPOCHAOKEHHUS T[eXa METAIUTOU3IeITUI
19 | IlpoexTupoBanue CXEMBI AIIEKTPOCHAOKEHHUS MEXaHUYECKOTO nexa
MAaIIMHOCTPOUTENHHOTO 3aBOAA
20 | IIpoexTpoBaHHE CXEMBI IIEKTPOCHAOKEHHUS 11exa 00pabOTKH JeTasei

Kparkoe onucanue v perjiaMeHT BbINOJTHEHHA
Pa3nensl kypcoBoii pabOThI BBIMOIHSIOTCS CTyI€HTaMH B TeueHUH cemectpa. [IpenogaBarens
OLIEHUBAET MPABUIIBLHOCTD BBIMOJIHEHUS pa3ieiioB:
1. Beenenue.
2. KpaTkas xapakrepucTiuka 00beKTa MpOeKTUPOBAHUSL.
3. Pacuer okuiaeMbIxX 2JEKTPUUECKUX HArPYy30K MO LEXY MPeIIpUsiTHUS.
4. Br16op Tuna, 4uciaa 1 MOIUIHOCTH TPaHC(HOPMATOPOB LIEXOBBIX TPAHC(POPMATOPHBIX
HOJCTAHIUI ¢ y4ETOM KOMIIEHCALUU PEaKTUBHON MOIIIHOCTH.
5. Pa3paboTka cxemMbl BHYTPUIIEXOBOTO 3JIEKTPOCHA0XKEHUSI.



6. PacueT TOKOB KOPOTKOTO 3aMbIKaHUSI.

7. BbIOOD 2JIEKTPHUYECKUX aNIIapaToB M MPOBOJIHUKOB ISl CXEMbI BHYTPHIIEXOBOTO
AJEKTPOCHAOKEHUS.

8. CIMCOK HCIOJIb3YEMBIX UCTOYHUKOB.

Kpurepun oneHku:

- OTMETKAa «3a4T€HO» CTaBHUTCS, €CIIU CTYACHT PELIUI B CPOK COOTBETCTBYIOLIUM pazjei
KypCOBOi1 pabOTHI;

- OTMETKAa «HE 3aUTE€HO» - €CJIU CTYJECHT HE PEIIUJI B CPOK JAHHBINA pazjied.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6
Ne
wn Bonpocsl k 3k3aMeny
1 | OcHOBHBIE TEPMUHBI M ONPEACITICHUS CUCTEM JICKTPOCHAOKEHUS
2 | DiexTpuyecKHe napaMeTphl JJIEMEHTOB M PEKUMOB CUCTEM 3JIEKTPOCHAOKEHUS
3 | Ucropust pa3BuTHs 31€KTpOIHEpreTuku B Poccun
4 | HomMuHaIbHBIE HAIPSKEHHS CUCTEM AJIEKTPOCHA0KEHUS
5 | ObnacTy npUMEHEHUs] HU3KOTO HANPSKEHUS B CUCTEMaX 3JI€KTPOCHA0KEHUs
6 | OGuiacT MpUMEHEHHsI CPETHETO HAPSHKCHUS B CHCTEMAX JICKTPOCHA0KEHUS
7 | CtpykTypa noTpebieHus! 3J1€KTPOIHEPI U 10 BUIAM NOTpeOUTeNe
8 | OcHOBHBIE XapaKTEPUCTHKHU MPHEMHUKOB JICKTPOIHEPTHH
9 | [IpyeMHUKHU 3JIEKTPO3HEPTUH. DIEKTPOABUraTEIH
10 | Ilpuemnuku snekTposHeprun. OCBETUTENbHBIE YCTAHOBKU
11 | Ilpuemnuku snekrposHepruu. CuiioBble NpeoOpa3oBaTesibHbIe YCTAHOBKU
12 | IlpueMHHKH JIEKTPOIHEPTUU. DIIEKTPHUECKasi CBapKa
13 | IlpueMHHUKH SIEKTPOIHEPTHU. DIEKTPOIM3HBIE YCTAHOBKHM M YCTAHOBKH JUISL CO3IaHUS
rajJbBaHUYECKUX NOKPBITUI
14 | [IpuemHuKu 371€KTpodHEPruu. [IpOMBINUIEHHBIE AJIEKTPUUYECKUE €YU U HarpeBaTesbHbIE
YCTaHOBKH.
15 | KoHCTpyKTHBHOE HCIIOTHEHHE BO3IYIIHBIX JIMHUU JJIEKTporepeaay
16 | KoHCTpYKTHBHOE MCIIOJIHEHHE KaOeIbHBIX JJMHUN dJIeKTponepeiad
17 | KoHCTpyKTHBHOE HCIIOTHEHHE LIEXOBBIX ceTell HanpshkeHneM o 1 kB
18 | CxeMbl 21eKTPUUECKUX COSJMHEHUHN B CUCTEME IEKTPOCHA0KEHUs
19 | OOume nosiokeHs BBIOOpa CXeM JIEKTPUUECKUX COSMHEHUH B CCTEME 3JIEKTPOCHA0KEHUS
20 | BbiOop HOMUHABHBIX HAPSHKECHUN
21 | cTOYHMKM NMUTaHUS U MYHKTHI IPHEMa JIEKTPOIHEPTUH 0OBEKTOB Ha HANPsKEHUH BbIIe |
kB
22 | O6ume 1moyio’keHus BIOOpa CXeMbl pacpeiesIeH sl 3IeKTPOIHEPT U
23 | CXeMpl 2JIeKTPUIECKHX CeTel BHYTpH 00BbEKTa Ha HanpshkeHuu 6-10 kB
24 | CxeMmbl IEXOBBIX AJIEKTpUYEeCcKHX cerei 10 1 kB
25 | CxeMbl OCBETHTENBHBIX CeTel
26 | DnexTpocHabKEHHE AIEKTPOITPHEMHHKOB 0COOOH TPYMITBI IEPBOM KaTETOPUH HAJISKHOCTH
27 | ITpuHIunsl BBIOOpA CXEeM JIEKTPONOICTAHIHHA
28 | CxeMmpl II1aBHBIX TOHMKAIONIMX TOJCTAHINHA 1 TIOACTAaHIMIA TITyOOKOTO BBOJIA
29 | CxeMmbl pacnipeieIMTeNbHbIX OJCTAaHIINI HanpshkeHneM Bhliie | kB
30 | Cxewmsl TpaHC(HOPMATOPHBIX MOJICTAHINI HanpshkeHneM 6-10/0.4 kB
31 | Cxembl pacupeaeauTeIbHbIX MYHKTOB Ha HanpshkeHuu 1o 1 kB
32 | [IpyHIMOBI KOMIIOHOBKM M pa3MeLIeHHs] TPaHC(POPMATOPHBIX U pPaCHpPEACTUTEIbHBIX
MTYHKTOB
33 | KommuiekTHbIE pacnpeeauTeabHble YCTporcTBa HanpsbkeHneM a0 1 kB
34 | PactipenenutenbHbie yeTporcTBa noacTanimi 0,4 kB
35 | KommuiekTHbIE pacnpeaeauTeabHble YCTPOUCTBA HallpsbKeHHeM Boine 1 kB
36 | Bayrpennue pacnpeneauTenbHbIe YCTPOHCTBA
37 | KommuiektHble TpancopmatopHble noacranimu 6-10/0,4 kB
38 | KoHCTpYKTHBHOE HCTIOJTHEHUE pacpeieINTEIbHbIX NYHKTOB HanpsbkeHneM 6-10 kB
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39 | UnnuBuayanbpHbIC TPa@UKH HATPY30K

40 | I'pynmoBble rpaduKu SIEKTPHUECKUX HArpy30K

41 | MareMaTu4ecKkoe OMMCAHNE IEKTPUUECKIX HArPy30K

42 | Tloka3zaTtenu rpa)KOB AIEKTPUICCKUX HATPY30K

43 | Harpy3zouHasi ctocOOHOCTB AJIEKTPOOOOPYIOBAHMS

44 | TloHsiTHE pacYeTHON AIEKTPUICCKON HArPy3KH

45 | Metoapl  OMpeAeNeHUsT PACUETHOM  OJIEKTPUUECKOW HAarpy3ku B MPOMBIIUICHHBIX
ANEKTPUUYECKUX CETAX

46 | OmpeneneHue pacxoja AaKTHUBHOW OSJIEKTPOIHEPTHU OOBEKTa JJICKTPOCHAOKEHUS IO
MOKa3aHUsIM MpHOOPOB yueTa

47 | Onpenenenue pacxoa aKTHBHON JIEKTPOIHEPTUN 00BEKTA AIEKTPOCHAOKEHHS paCUeTHBIMH
METOJIaMU

48 | IloTepu akTUBHOM DIICKTPOIHEPTUHU HA TIEpeIavdy B DJIEKTPUUECKHUX CETAX

49 | Pacuer Harpy304HbIX NOTEPH FJIEKTPOIHEPTUH B TUHUIX

50 | Ilorepu akTUBHOM AJIEKTPOIHEPTUHU B TpaHCHOpMATOpax

51 | [lapameTpsl peKMMOB JIEKTPUUECKUX CUCTEM

52 | baslaHc aKTUBHBIX MOIIHOCTEN

53 | Bayanc peakTHBHBIX MOITHOCTEH

54 | Ilopsaok pacueTa 3HaYSCHUI COOTHOILIEHUS MOTPEOICHNS aKTUBHOM U PEaKTUBHOM MOIIIHOCTH
JUISL OTJEIBHBIX SHEPrONPUHUMAOIINX YCTPOICTB

55 | UcxoaHble TMOJOXKEHUS 1O KOMIEHCAlMM PEaKTUBHOM MOIIHOCTH B  CHCTEMax
AJIEKTPOCHA0KEHUSI POMBIIIJICHHBIX TPEANPHUSITAN

56 | MIcTOYHMKM peakTUBHOM MOITHOCTH (KOMIIEHCUPYIOIINE YCTPOICTBA)

57 | Pa3MenieHne KOMIEHCUPYIOIIUX YCTPOMCTB B CUCTEMAX JIEKTPOCHA0KEHHS TPOMBIIIUIEHHBIX
PEATPUITHI

58 | BausiHMe KOMIEHCUPYIOIIUX YCTPOHCTB HAa HapaMeTphl PEKUMOB AJIEKTPUUECKUX ceTel

59 | barapeu KOHJIEHCATOPOB B CETAX C PE3KONEPEMEHHOW U BEHTHJIBHOW HArpy3Kou

60 | Pacuet TokoB K3 Ha moHMXamMUX NOJCTAHIIUIX C BTOPHYHBIM HarpsikeHueM 6-10 kB

61 | PacueT ToKOB Tpex(a3HOro KOPOTKOTO 3aMBIKAHHUS B CETSAX M yCTaHOBKax 110 1 kB

62 | [lopsimok pacuera TOKOB OJHO(A3HOIO KOPOTKOIO 3aMbIKaHMSI B KOHEUHOW TOUKe
IMHOINpoBoa HanpsikeHueM 0,38 kB

63 | DiIeKTpoIMHAMHYECKOE M TEPMUIECKOE JICHCTBHE TOKOB KOPOTKOTO 3aMBIKaHUS

64 | Crioco6s! orpannyenus TokoB K3

65 | Beibop aBTOMaTHYeCKUX BBIKITIOYarenei 1o 1 kB

66 | BeiOop npenoxpanureneit 1o 1 kB

67 | Beibop xonTakTopos 1o |1 kB

68 | O6ume mosokeH s BIOOpa CEYSHMs KHJT TPOBOAHUKOB Bhie 1 kB

69 | lomycTrMble TOKOBBIE HAarpy3KH Kabenen

70 | Beibop ceuenwii xwun kabeneld HanpspkeHueMm Boime 1 kB
7.3.2. Kpurepuu u HOPMBbI OLlEeHKH

dopma
NpoBeIeHHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaliu
6 3K3aMEH obyuaromnuiics o6agaet
(MMCBbMEHHO) «OTIUYHO» rITyOOKMMHU U IPOYHBIMHU
3HAHUSMHU [TPOTPAMMHOTO




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

Marepuaa; Mpu OTBETE
IPOIEMOHCTPUPOBAI
HCUePIbIBAOIIICE,
MOCJICIOBATEIBHOC M JIOTUYECKU
CTPOMHOE M3JI0KEHHUE,
MPABUIILHO CPOPMYITHPOBAT
HOHATHS ¥ 3aKOHOMEPHOCTH 110
BOIIPOCY

«XOpOoIIo»

oOydaromuiics o0aanaer
IIOCTATOYHO ITOJHBIM 3HAHHEM
IIPOrPaMMHOT0 MaTepHalia; ero
OTBET IMPEJICTABISET IPAMOTHOE
U3JI0KECHHUE YIeOHOTO
MaTepuaa 1o CyIiecTBy;
OTCYTCTBYIOT CYIICCTBEHHBIC
HETOYHOCTHU B (DOPMYIIUPOBAHUH
MOHSTHIA; TPABUIIBHO
MIPUMEHEHBI TCOPETUYCCKUE
MIOJIOXKEHUS, TIOITBEPIKICHHBIC
pruMepamMu

«yZOBJIETBOPUTEIILHO»

oOyuyaromuiicss UMeeT oo1ue
3HaHUS OCHOBHOT'O MaTepHuasa
0e3 yCBOEHHsI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUI;
(bopMynHUpyeT OCHOBHBIE
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/AHSAETCS B
NpUBEICHUN TIPUMEPOB,
MOJTBEPKAAIOIINX
TEOPETUYECKHE TTOJIOKECHHS

«HCYOOBJICTBOPUTCIBLHO»

o0OyJaromuics He 3HAET
3HAYUTEIBHYIO YacTh
IPOrPaMMHOT0 MaTepuana;
JIOITYCTHIT CYIIIECTBEHHBIC
OIIMOKYU B TIpOIIECCE
M3JI0KCHUST; HE YMEET BBIJICITUTD
IJIaBHOE U CJeNaTh BBIBO/;
MPUBOJIUT OLIMOOYHbIE
olpeieeHus

KypcoBasi paboTa

00ydJaronuiics BHITTOTHIII BCE
pas3zenbl KypcoBOd paboThI
[IPAaBWIBHO, CAAJI €€ B 3a4ETHYIO

«OTIIMYHOY
HEJEI0 U OTBETUJI TIPH 3aIUTE
KYPCOBOM pabOTHI Ha BCE
BOTIPOCBHL.
00yJaronUiCs BHITOTHUIT
«XOpOIIIO» pas3zenbl KypcoBOr pabOTHI C

HCCYIICCTBCHHBIMU




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

HETOYHOCTSIMH, CaJl KYpPCOBYIO
paboTy B 3aUETHYIO HEJCINIO U
OTBETHJI IIPHU 3aIUTE KypCOBOU
paboThI HAa BCE BOIPOCHI.

«YIOBJIETBOPUTEIILHO

00y4aroImuncs CTyIeHT
BBIIIOJIHWII Pa3/ielibl KypCOBOU
paboThI ¢ HEKOTOPBIMU
HCTOYHOCTAMU U 3aTPYAHUJICA B
HEKOTOPBIX OTBETAX IPH 3allUTe
KypCcOBO# pabOTHI.

«HCYOOBJICTBOPUTCIIBHO»

00YYarONIHIACS HE BHITOJIHUI
KYpPCOBYIO pabOTy B CPOK.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHO
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P > AP- 3BC
1 | Baxuuna B. B., Uepaenko CucTembl 31eKTPOCHAOKEHUS YueOHO-MeTOANIECKOE 2015 Penozuropuii
A.H. nocobue Ty
2 | Omnomesal'. H. DIeKTPOCHAOKEHNE TTPOMBIIIIICHHBIX Y4ebHoe mocobue 2018 3BC
MPEANPUITHI B TOPOJOB «ZNANIUM.
COM»
3 | Baxuuna B. B., Uepnenko [IpoexTupoBaHue cuctem Y4eOHO-MeTOIUYECKOE 2016 Penosutopuii
A.H. AIEKTPOCHAOKEHUS nocobue Ty
4 | Konroxoga E. A. [TpoekTHpOBaHUE CHCTEM VYuebHoe nmocobue 2016 3BC «IPRbooks»
AIIEKTPOCHAOKESHUS MPOMBITIICHHBIX
IPEIIPUATHH (TEOPHUS U TPUMEPHI)
8.2. JlonosinuTeIbHAS JIUTEPATypa
KounyecTBo B
Tun (yueOHuk, yuedHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoanYecKoe mocoomne,
HaumenoBanue
NMPaKTHUKYM, IP.) 3EC
5 | Kopo6os I'. B., KapraBiieB | DnekrpocHaOxeHue Y4eOHoe mocobue 2014 OBC «Jlanb»

B. B., Yepemucunoa




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

J Web of Science [DnekTponHsIid pecypc] : MyIbTHIAMCIMILIMHAPHAA pedepaTuBHas
06aza gamneix. — Philadelphia: Clarivate  Analitics, 2016. — Pexum gocTymna
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc.,aHri.;

. Scopus [DnekTponHblii pecypc] : pedeparuBHas 0a3a manHbix. — Netherlands:
Elsevier, 2004. — Pexxum focTyma : scopus.com. — 3ari1. ¢ skpana. — 53. pyc., aHri.;

J Elibrary [OnexktponHsblii pecypc]| : HayyHast 3yeKTpoHHas OubOnmnoTreka. — Mockaa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

o Springer Link [Dnekrponnsnii pecypc] : [6a3za ganneix].— Switzerland:
SpringerNature, 1842. — Pesxxum moctyma : link.springer.com. — 3ari. ¢ skpaHa. — 3. aHriL.;

. Science Direct [ DneKTpOHHBIN pecypc] : KOJUIEKIIHS MISKTPOHHBIX KHUT U3aTeIhCTBA

Elsevier. — Netherlands: Elsevier, 2018. — Pexwum nocrtymna : sciencedirect.com. — 3arii. ¢ sKkpaHa. —
SI3. aHrmn.;

o Cambridge university press [DIEKTpOHHBIH pecypc]| : KypHAJIbI H31aTEILCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ 3kpaHa.
— 3. anrm.;

J NEICON [DnexkTpoHHBIH pecypc]| : AIeKTpoHHas MHPOpPMALHUs : apXWB HAYYHBIX
KypHaioB. — Mocksa : HOUKOH, 2002. — Pexxum poctyma : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

No PexBHU3UTHI JOrOBOpa
HanmenoBanune 11O o N P
n/n (naTa, HOMep, CPOK /1eliCTBHUS)

1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JeiicTBuUs - 6eCCPOUHO

Horosop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard neiicTBusl — 6eccpouno; gorosop Ne 727 ot
20.07.2016r., cpok neicTBUS — GECCPOUHO

Horosop 652/2014 ot 07.07.2014

3 | Kommac-3D N
OEeCCPOUHBI

8.5. Onucanne MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYLIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /151 IPOBEICHUsI

1/ | NpakTHYeCKHUX U J1a0opaTOPHBIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbHOMI

padoThl 00yJaIUXCsi (HOMEP ayIUTOPHH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

VYyeOHast aynuTopus AJis IPOBEICHUS [IpoekTop, sKkpaH; CTON y4EHUUECKUI
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJ
ayIUTOpus AJI IPOBEACHUS 3aHATUI y4eHHUYECKUIl (MOHOOJIOK) TPEXMECTHBIH,
CEMHUHAPCKOro TUNa. Y4yeOHas ayTuTOpUs AJIsl | CTOJ MpernoJaBaTesIbCKHUi, CTY

1 | KYPCOBOTO NPOEKTHPOBAHHUSA (BBIIIOJIHEHUS IIpenoaBaTeNIbCKUM, JOCKa ayIUTOPHAsL.,
KYPCOBBIX PaboT). YueOHast ayIuTOpHs AJIs 9KpaH, MPOEKTOP, KATFO3HU.

MMPOBCACHUS I'PYIIIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOPHs JJIs
IMPOBCACHU A 3aHATUU TCKYUICT'O KOHTPOJIA U
POMEKYTOUHOM artecTanuu. (D-211)




HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)
JlaGopaTopus "DnekTpoobopyaoBaHuE [IpoekTop, 3KpaH; CTOJIbI YYEHUUYECKHUE
CTaHIUU Y MOJACTAHLIMK NPeIpUsITHI". JIBYXMECTHBIC, CTYJIbsI YYEHUUECKHUE, CTOJ
YueOHast ayTUTOpHS AJ1sl IPOBEACHUS IIPENo1aBaTeNbCKUM, CTYI
3aHITHIA CEMUHAPCKOTO TUMA. Y4yeOHas MpenoaBaTesIbCKUi, JOCKa Ay JUTOpHAS
ayIUTOpUS JJIsi KYpCOBOTO MPOEKTUPOBAaHUs | (MEJIOBast), CTEH]Ibl YHUBEPCAIbHBIH

2 | (BBIMIOJTHEHHS KypCOBBIX paboT). YueOHas 1ab0paTOpPHEIH, CTEH]T
ayIUTOPUS AJI IPOBEACHUS IPYIIIOBBIX U J€MOHCTPALIMOHHBIHN., CTOJI
WHIUBUIYAJIbHBIX KOHCYJIbTAlIMKA. YueOHas KOMIIBIOTEPHBIN OTHOMECTHBIH, 11K,
ayIUTOPUS AJI IPOBEACHUS 3aHITHI KAITHO3U
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
arrecraiun. (2-203)
Jlaboparopus "MojaenupoBanue DKpaH, CTOJIBI yYEHHIECKUE IBYXMECTHBIC,
JJIEKTPUYECKUX CUCTEM. BHYyTpU3aBoaCKOE CTyJIbA yHEHUIECKHUE, CTOJI
NeKTpOCcHAOKEHNE U PeXKUMBI". YdaeOHas MPEONaBaTENLCKHAM, CTy
ayMTOPHs [UIS IIPOBEICHHS 3aHATHII HPEIIOaBATCILCKIH, T0CKa
ceMmHapcKoro THma. Yue6nas aymuropus wis | A0 | EPAKTUBHASL, kommiext Tunosoro

naboparopHoro obopyaoBanus , [IK
3 | KypcOBOro mpoeKTUPOBAHHUS (BBITOIHEHHUS
nabopaToOpHBIE CTOJIBI C 000PYAOBAHUEM ,

KYpPCOBBIX pa0oT). YueOHast ayIuTOpHs 1Jist SKATIO3H., IPOEKTOP
MIPOBEICHUS TPYNIOBBIX U MHANBUIYaJIbHBIX
KOHCYJIbTAIMi. YueOHast ayIuTOpHs JJis
MIPOBEICHUS 3aHATUM TEKYLIEro KOHTPOJIA U
POMEXYTOUHOM arTectanuu. (3-210)
[TomenieHue 17151 CAaMOCTOSITENNEHOM pabOTHI CTOBl yYEHHUECKHE, CTYIbS

4 | crynenros (I'-401) yueHnueckue, [1K ¢ Bbrxomom B ceThb

HNutepHer




