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OO01mas Tpy10eMKOCTb:

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM
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Jlexknuu 4 4
JlaGopaTopHble
[IpakTrueckue 4 4
PyKkOBOACTBO: KYpCOBBIE IIPOEKTHI 1,5 1,5
[TpomexxyTouHas arrecramus 0,35 0,35
KonTaktHas pabora 9,85 9,85
CamocrosiTenpHas pabora 233,5 233,5
Kontpounb 8,65 8,65
Hroro 252 252
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Pabouyto mporpamMmy cocTaBuiI(H):
JIOLICHT, OICHT Kadeaphl « DNEKTPOCHAOKEHUE U AIEKTPOTEXHUKA», K.T.H., YepHeHko A.H.

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

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

v OtcyrcTBYyeT

Penensent

(OoadicHOCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.03.02 D5eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp — o3HaKOMJIEHME OOYYalOLIMXCA C OCOOCHHOCTSAMHU IPOEKTUPOBAHMS CHCTEM
JIEKTPOCHAOKEHUS TIPOMBIIIIEHHBIX MPEANPUATUIH; CO3JaHUEM 3KOHOMHYECKH ONTHUMAJIBHBIX
PEKUMOB pabOThI CUCTEM 3JIEKTPOCHA0KEHUS MPOMBIIIICHHBIX MPEINPUATHH; METOJaMH pacueTa
AIIEKTPUUYECKUX HArpy30K IPOMBIIUICHHBIX TMPEINPUATHI; YCIOBUSMH BBIOOpa IMapaMeTpoB
OCHOBHOI'0 000pYJJOBaHUS B CUCTEME IEKTPOCHAOKEHUSI TPOMBILIIEHHOTO MPEANPHUSTHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHUH KOTOPBIX 6a31/1pyeTcs1 JaHHasg JUCHHUIIIIMHA:
((:‘)J'IGKTPOMaFHI/ITHBIe N JJICKTPOMEXaHUYCCKHUE TMEPEXOJHBIC IIPOUECCHI B SJICKTPOSHEPIETUICCKUX
CHUCTEMax», «SJICKTPOSHCpFeTI/I‘-IGCKI/Ie CUCTCMBI U CCTU, <<3JIGKTpOCHa6)K€HI/I€)), «HpI/ICMHI/IKI/I )51
HOTpe6I/ITCJ'II/I BHGKTquCCKOﬁ OHCPIur CUCTEM BJ'IGKTpOCHa6)KeHI/I$I».

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
IPEIIECTBYIONIEE: BBIMOJIHEHUE BBITYCKHOM KBAJTM(PUKAIIMOHHON paboTHI.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(K0J1 1 HAUMEHOBaHUE)

HNuagukaropbl
JOCTHKEHHS
KOMIIeTEeHIIii
(K01 1 HAMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

I1K-2 Cnocoben
MIPOBOJIUTH 0OOCHOBAHUS
IIPOEKTHBIX PELICHUI
CUCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

[1IK-2.1 O60ocHOBBIBaET
BbIOOp MapaMeTpoB
3IEKTPOOOOPYAOBAHUS
CHCTEM 3JIEKTPOCHA0KEHUS
00BEKTOB, YUUTHIBAS
TEXHUUYECKNE OTPAHUYECHUS

3HaTh: CIIOCOOBI HOPMUPOBAHUSA U
(bopMbI IpeCTaBICHUS
XapaKTepUCTHK 000py10BaHUS

YMeTb: 000CHOBBIBAThH BHIOOD
apaMeTpoB AJIEKTPOOOOPYIOBAHUS
MIPU MPOEKTUPOBAHUU CHCTEM
JIEKTPOCHA0KEHUS TPOMBIIIJICHHBIX
MPEANPHUATHI C yUETOM TEXHUUYECKUX
OTpaHUYECHUN

B.]'Ia)IeTBZ HaBbIKaMU OITPCACIICHHUA
MapaMeTpoB IEKTPOOOOPYAOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
MPOMBILIEHHBIX TPEANPUATUM, C
YYETOM TCEXHUYCCKUX Ol"paHI/ILIeHI/Iﬁ

[IK-2.2 CocTaBnsier
KOHKYPEHTHO-CIIOCOOHBIE
BapUAHTHl TEXHUYECKUX
penieHui npu
MPOEKTUPOBAHUH CUCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: OCHOBBI TEXHUYECKOIO
penieHus Ipu NpOEKTUPOBAHUH
CHCTEM 3JIEKTPOCHA0KEHUS
MIPOMBIIIEHHBIX TPEANPUATHN

YMeTh: COCTaBIATh KOHKYPEHTHO-
CIOCOOHBIE BapHUaHThl TEXHUUECKUX
peLIeHui IpyU IPOEKTUPOBAHUU
CUCTEM DJICKTPOCHAOKEHUS
IIPOMBIIIJIEHHBIX PEATIPUATHI




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

Brnanerb: HaBbIKAMH 00OOCHOBAaHUS
KOHKPETHOT'O TEXHUYECKOTO
pelieHus Mpu NPOEKTUPOBAHUU
CHUCTEM DJICKTPOCHAOKEHUS
MPOMBIIUICHHBIX TPEANPUITHIA

[1K-2.3 BeimosHseT BoIOOp
11enecoo0pa3Horo
TEXHUYECKOTO PELICHHS
IIpH pa3paboOTKe OTIEIbHbIX
pa3aenoB Ha Pa3IuYHBIX
CTaJIUSAX TIPOCKTUPOBAHUS
CUCTEMBI
ANEKTPOCHAOKECHUS
00BEKTOB

3HaTh: TpeOOBaHUS, IPEAbABISIEMbIE
K CHCTEMAaM 3JIEKTPOCHA0KEHUS
IPOMBIIIJICHHBIX IPEANPUITHH

YMeTh: BBIIEHATH KIHOUYEBHIE
XapaKTepUCTUKH U TIOKA3aTeNH JJIs
CpaBHEHHs 1 000CHOBAHHOTO BbIOOpa
11eJ1ec000pPa3HOro TEXHUUECKOTO
pelieHus

Biragers: o0mein MeTogooruen
WCIIOJIb30BaHHSI HOPMATUBHBIX U
TEXHUUYECKUX JIOKYMEHTOB B 00JaCTH
MPOEKTUPOBAHUS CUCTEM
AJICKTPOCHAOKEHHUS MPOMBIIIIICHHBIX
IPEANPUITHI

[1IK-2.4 JlemoHCcTpUpYET
MMOHMMaHHUE B3aMMOCBSI3U
3a/1a4 MPOEKTUPOBAHUS U
IKCILTyaTaIl[ui CHCTEMBI
INEKTPOCHAOKEHHS
o0BbeKTa

3HAaTh: B3aUMOCBSA3HU
HpOCKTI/IpOBaHI/ISI nu E)KCHJ'IyaTaIII/II/I
CUCTEMBI DJIEKTPOCHAOXKEHUS
00BEKTA

YMeTh: Ipy NPOEKTUPOBAHNUU
CUCTEMBI 3JIEKTPOCHA0XKEHUS
YUUTBIBATh OCOOEHHOCTH
MOCTEAYIONIEH SKCITyaTalluu
CHCTEMBI HJIEKTPOCHAOKEHUS
MIPOMBIIIJICHHBIX PEATPUSTHI

Biraners: HaBbIKaMu
MIPOEKTUPOBAHMSI CUCTEMBI
JIEKTPOCHA0KEHUS TPOMBIIIJICHHBIX
MPEeANpPUATHH ¢ yueToM TpeOoBaHU,
MPENBABISAEMBIX TIPU €€
JKCILTyaTaluu




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

OO01Me NoJI0KEHUS

Jlek

[Ipenmer u 3anauun kypca. HopmaTtusHbie
JOKYMEHTBI U PEKOMEHIAINH.

10

0,5

Cp

N3y4yeHne TeopeTHUecKoro MaTepuaia mno
y4eOHUKaM U Y4eOHBIM OCOOUSIM

10

12

Paszpgen 1.
Onpenenenue
DIIEKTPUYECKUX
Harpy30K
[IPOMBIIITIEHHBIX
[IPEANPUATUI

Jlek

Kpatkas xapakrepuctuka o0bekTa
IIPOEKTUPOBAHMSI.

I'paduku 37eKTPUIECKUX HATPY30K,
pacueTr X OCHOBHBIX [TOKa3aTeleH.
CyTtouHbI€ ¥ TOJI0BBIE TPa(QUKH HATPY3OK.
OCHOBHBIE U BCTIOMOTaTENbHBIE METOBI
pacuera 3JIEKTPUYECKUX Harpy3oK.

10

0,5

Ip

Pacuer nokasareneil rpagukon
NEKTPUYECKUX Harpy3ok. Onpenenexnne
IEKTPUUECKUX HArpy30K B LIEJIOM IO
IIPOMBIIIJIEHHOMY NPEATIPUSATHIO.

10

0,5

Pemrenue
MPaKTUYECKUX
samanuii. Tecr.

M3y4eHne TEOpeTUUECKOro MaTepuana o
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue pasienos KypcoBoro
npoekTa. [TonroroBka K mpakTH4eCKUM
3aHSTHUSIM.

10

45




®opMbI TEKYLIETO

000CHOBAHHNE CXEMBI

PIIEKTPOCHAOKEHHUS

CxeMbl BHEUTHETO 3JIeKTPOCHA0KEHUS
ITPOMBIIIJIEHHBIX NPEANPUATUI

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTna)
Paznmen 2. Jlex Br16op uncia v MOIHOCTH 10 1 - - -
Bri6op u TpaHCcPOpPMATOPOB LIEXOBBIX
000CHOBaHUE MECTa TpaHCHOPMATOPHBIX IMOACTAHIIUN C
COOPYKEHUS y4€TOM KOMIICHCALIUU PEaKTUBHOMN
[[EXOBBIX MOILHOCTH U IUIOTHOCTHU PACIIPEAEICHUS
TpaHcPOPMATOPHBIX Harpy3ku, I'TIII ¢ yuetom komneHcanuu
[10/ICTAHLINM, PEaKTUBHON MOIIHOCTH
pacupenenuTeIbHbIX
nyHkToB u I'TIII,
OIpeIeJICHUE YKClia
1 MOILHOCTHU
TpaHCcPOpPMATOPHBIX
MMOCTAaHITNH
IIp Pacuetr HOMMHAJIBHOW MOITHOCTH U 10 1 - - Pemenue
KOJIM4YECTBa TPaHC(HOPMATOPHBIX MPaKTUYECKUX
MOJCTAaHIIUM C yY€TOM KOMIIEHCALlUH saganui. Tecrt.
PEaKTUBHON MOITHOCTH.
OmnpeneneHue NEHTPa MEKTPUUECKUX
Harpy30K MPOMBIIUIEHHOTO MPEANPUSTHUSI.
Cp N3yyeHue TeopeTuyecKoro Marepuasa 1o 10 42 - - -
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTH4eCKUM
3aHATHUSM.
Paznen 3. Jlex CxeMbl BHYTPEHHETO JICKTPOCHAOKEHUS 10 0,5 - - -
Bri6op u MIPOMBILIIEHHBIX TPEANPUITHIA




®opMbI TEKYLIETO

PIEKTPUICCKUX

MMPOMBIINIJIICHHOI'O MPCANIPUATHS.

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThI OLICHOYHOI'0
CpeacTBa)
[IPOMBIIIIIEHHOTO
PEANPUATHS
IIp Onpenenenne panvoHaIbHOTO 10 1 - - Pemenne
HaNpsHKEHUs TUTAHUS IPOMBIIUIEHHOTO [PAaKTUYECKUX
NPEAIPUATUS samanuii. Tecr.
Cp N3yuenue TeopeTH4ecKoro Mmarepuaa 1o 10 44 - -
y4eOHHUKAM U Y4€OHBIM ITOCOOHSIM.
Beinonuenue paszaenoB KypcoBOro
npoekta. [TonroroBka k mpakTH4eCKUM
3aHATHUSIM.
Paznen 4. Jlex OcobeHHOCTH pacdeTa TOKOB KOPOTKOTO 10 1 - - -
Pacyer ToxoB 3aMbIKaHUs IPY HOMUHAJIBHOM
KOPOTKOTO HanpspkeHuu Hoke 1000 B
3aMBIKaHUS CXEMBI PacdeT TOKOB KOPOTKOT0 3aMBIKaHHUsI IIPH
PIEKTPOCHAOKEHUS HOMHHaJIbHOM HanpsikeHuu Boie 1000 B
[IPEITPUSTHS
IIp Pacuer TokoB K3 B cersx 10 1 - - Pemenne
ITPOMBIIIJIEHHOTO IIPEAIPUSTHS 10 U BBIILIE MIPAKTUYECKUX
1000 B. sagaduii. Tecrt.
Cp M3yuyenue TeopeTuyecKoro Marepuasa 1o 10 50 - - -
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTHYECKUM
3aHSTHUSIM.
Paznen 5. Jlex Br16op anexTpoobopyaoBaHus cxem 10 0,5 - - -
Bri6op BHEIIIHET0 3JIeKTPOCHA0KEHUS




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThbI OLICHOYHOI'0
cpeacTsa)
armnapaToB U Br160p a1ekTpooOopyI0BaHus CXeM
[IPOBOJHHUKOB BHYTPEHHET0 3JIEKTPOCHAO0KESHHUSI

MIPOMBIIIJICHHOTO MPEITPUSITHUSA.

IIp Bp160p 1 mIpoBepKa JIeKTPHIESCKUX 10 0,5 - - Pemenue
anmnapaToB W MPOBOJAHUKOB JJISI CHCTEMBbI MPaKTUYECKUX
ANEKTPOCHAOKEHHS POMBIIIIEHHOTO sananuii. Tect.
MIPEATPUSITHSL.

Cp N3yuenue TeopeTHuecKoro Mmarepuaa 1o 10 40,5 - - -
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
BrinmonHenue pasienoB KypcoBoro
npoekTa. [loaroroBka kK mpakTH4eCKUM
3aHATHUSM.

KII IIpoBepka NpaBUIBHOCTH BBIITOITHEHUS 10 0,5 Paspnensl kypcoBoro
pa3zieI0B KypCOBOIO MPOEKTA. MPOEKTA.
KonTponb 10 8,65

IT1A Crnaua sK3ameHa 10 0,35 - - Bomnpocsl k 3x3aMeny

Hroro: 252 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUist OLIEHKH 3HAHUH, YMEHUH U ypOBHS MPO(PECCHOHATBHBIX KOMITETCHIIUH, TPHOOPETaEMBIX
BBIITYCKHUKOM B IPOLIECCE U3YyUEHUS AUCHUILTUHBI « CUCTEMBI AJIEKTPOCHAOKEHUS POMBIIUIEHHBIX
NPEINPUATHIN», UCHIOIB3YIOTCS CIEAYIONINE TEXHOIOTHH 00yUeHHUS:

— BBOJIHas BUJICOJICKIINS;

— Jexuu# B popMe BEOUHAPOB;

— IPaKTUYECKUE 3aHATHUS;

— BBINOJHEHHUE MPAKTUYECKUX 3aJaHui, KOTOpbIE MO3BOJISIIOT MPUOOPECTH MPAKTUYECKUE
3HAHUS ¥ HaBBIKM PELICHHS 3a/a4d U pabOThl C HOPMAaTHUBHOW, METOAWYECKOH, HAy4HO-
TEXHUYECKOW U CIPABOYHOM JIUTEPATYPOI;

— TPOBEACHHE PA3TUYHBIX (POPM CAMOCTOSTEIHHOM pabOThI, KOTOpPask BKIIOYAET MOATOTOBKY K
JIEKLMOHHBIM U MPAKTUYECKUM 3aHATHUSM, BBIIIOJIHEHUE PA3/1€JI0B KypCOBOIO IIPOEKTA.

6. MeTonuyeckue yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

6.1. OOyuaroumcs He0OXOAMMO O3HAKOMMTBCS: C COJAEp)KaHHMEeM paloueil mporpaMmsl
mucuuuiebel (nanee — PIIJ), ¢ memsaMu uw 3agavamMul JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMH
JUCLUIUIMHAMM  00pa30BaTebHONW IPOrpaMMbl, METOAMYECKHMMM pa3paloTKaMu 10 JaHHOU
JVCIIATUTHHE.

6.2. Meronnyeckue yka3aHus [0 OJATOTOBKE K JIEKIIMOHHBIM 3aHATHUSM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOpPETUYECKHE U MPAKTUYECKUE TPOOIIEMBI, TAI0TCSl PEKOMEHIAIMU [yl CAMOCTOATENbHOM paboTh
U TIOATOTOBKE K MPAKTUYECKHM 3aHATUAM. [lodToMy wW3ydeHHe IUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOI0 M IIOCJIEJOBATEIbHOTO HAKOIJIEHHWsS 3HAHWUM, CJIEJOBaTENIbHO, IPOIYCKH
OTJENbHBIX TEM HE MO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumcs HE0OXO0auMO: Tepen
KaX/I0M JIeKuue npocMarpuBarh pabouyro MporpaMMmy JUCLMILUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEHAYEMYIO JINTEPATYPY, YTO TIO3BOJIIUT COKOHOMHUTH BpeMsI Ha OCBOSHHE TEMBI Ha ayIUTOPHOM
3aHATUM; TIepe]] OuYepeqHON JIeKUuel HeoOXO0AUMO MPOCMOTPETH/TIOBTOPUTH MaTepHalbl
npensiaymei yekuuu. [Ipu 3aTpyqHEHHSX B BOCHIPHUSTHH MaTepHaia clenayeT oOpaTUThCS K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHHUKAM.

6.3. Meronnueckue yka3aHus 110 IOATOTOBKE K MPAKTUUECKUM 3aHSTHUSIM.

B Xxonme mpakTuueckux 3aHATHHA YriayOssioTCs M 3aKpEIUIIOTCS 3HAHUS OOY4YaroLIUXCs I10
PSLy PACCMOTPEHHBIX Ha JIEKIHSIX BOTPOCOB, 3HAHHH 110 COBPEMEHHBIM METO/IaM MPOEKTUPOBAHUS
CHCTEM MOTpeOUTeNel Ppa3IUYHBIX MPEANpPUATHNH U OCHOBHBIX CHOCO0aX IOCTPOEHUS CHCTEM
AIIEKTPOCHAOKEHNUS; YMEHHUS IPOU3BOJAUTE BEIOOP SKOHOMHUYECKH 00OCHOBAHHBIX CXEM M PEKHUMOB
CHCTEM 3JIeKTpOoCcHaOKeHus. Ha mpakTHUecKUX 3aHATHIX Pa3BUBAIOTCSA COCOOHOCTH MCIOJIb30BaTh
COBpEMEHHBIE HWH(MOPMAIIMOHHBIE TEXHOJOTWH, YIPaBIATh WHMOpMAIMe ¢ TpUMEHEHHEM
NPUKIAJHBIX MPOTPaMM; MCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOIMH, 0a3zbl TaHHBIX M
MaKeThl TMPHUKIATHBIX TPOMYKTOB. [Ipy TOATOTOBKE K TPAKTHYECKAM 3aHATHSAM KasKIbIH
00y4aroIuiics TOIKEH:

— U3YYHUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3YYUTh MaTepHabl JIEKIUH.

B mporecce moArOTOBKH K MPaKTHYECKHM 3aHATUSM 00YJarOIIUecss MOTYT BOCIIONIB30BAThCS
KOHCYJIbTAIIMSIMU MIPEToIaBaTessl MOCPEACTBOM JIMUHBIX COOOIIeHnH B cucteme Pocauctant.

6.4. CamocTosTenbHas paboTa BKIIOYAeT B ceOsl BBHIOJHEHUE PA3IMYHOTO pojia 3aJaHuil U
CaMOCTOSITENIbHOE M3Y4YeHHE TEOPETHUYECKOI0 MaTepuaia 1Mo yueOHMKaM M y4eOHBIM MOCOOHSIM C
MOJTOTOBKOH K MPAaKTUYECKUM 3aHATHSAM. Kpome Toro, oOydaromiwecs BBITONHSIOT pa3aesbl
KypCOBOT'O TPOEKTa, MOKa3bIBas pe3yibTaThl U KOHCYJIBTHPYACH C MpemnojaaBatesneM. KoHTpoib
CaMOCTOSITENIbHOW Pa0bOThI OOYYAIOMIMXCSl HaJ MPOrpaMMON Kypca OCYIIECTBISIETCS B XOJE
NPaKTUYECKUX 3aHATUH.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumenoBanue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
10 [IK-2 (TTIK-2.1) Pemenue npaktuueckux 3aganuit Ne 1-2.

BrimonHenue pasienoB KypcoBOro
npoekta 4, 5,7, 8
Bonpock! k sx3ameny 55-60.

10 [IK-2 (I1IK-2.2) BrinosiHeHue pa3zienoB KypcoBOro
npoekra 4, 5, 7.

Bormpocs! k ak3ameny 19-20, 34, 41, 54,
55.

10 [IK-2 (I1IK-2.3) BrinosiHeHue pa3zienoB KypcoBOro
npoekra 4, 5, 7.

Bormpocs! k ak3ameny 19-20, 34, 41, 54-
55.

10 [1K-2 (IIK-2.4) Pemenue npaktuyeckux 3ananuii Ne 1-4.
Beinonnenue Becex pas3zienoB KypcoBOro
IIPOEKTA.

Bornpocs! k 3k3ameny 1-60.

7.2. TunoBble 3a1aHUS UJIM HHbIE MATEePHAJIbl, HE00X0AMMBbIE 1JI5l TEKYIIero KOHTPOJIs
7.2.1. [IpakTHYecKue 3a1aHUS

IpakTuyeckoe 3aganue Ne 1
Heo6xonuMo ompenenuTh pacyeTHYIO 3JIEKTPUUECKYI0O HArpy3Ky ydacTKa IiexXa M XapaKTepHBIX
y3JI0B CETU - JIBYX CHJIOBBIX pacupenenurenbHbix mkagos (ILIP1 u [IP2). B tabmuue 1.1 B
COOTBETCTBUHM C BApHMAHTOM 3a/IaHUSl YKa3aHbl HOMeEpa HJIEKTPONPUEMHHMKOB (moTpedurenei),
koropslie 3anmuTanbl OT [1IP1 u [1IP2. B Tabnuie 1.2 maercs kpaTkas XapakKTepuUCTUKa OTpEeOUTENeH
(HaMMeHOBaHUE, YCTAaHOBJIEHHAs MOIIHOCTH) ydacTka Iiexa. PacueTsl BBIMONMHUTH B BUAE (HOPMBI
Tabnuusl 1.6.

PexomeHnaanum 1o BbINOJHEHUIO 32 aHus 1.

1. HeoOxoaumo o3HaKOMUTHCS € 3 paznenoMm «OrpeeneHue pacyeTHbIX IEKTPHUECKUX HArpy30K
MPOMBIIIIEHHBIX MPEANPUATHIN JIEKTPOHHOTO yUEeOHHKA.

2. Heo6x01uMo 03HaKOMUTHCS ¢ 1 pa3zienom mocoous.

3. BbIMoaHUTh HEOOXOJMMBIE pacyeThl MO OINPEAETICHUI0 PACUEeTHOM 3JIEKTPUUYECKOW Harpys3Ku
y4acTKa [1eXa U XapaKTEPHBIX Y3JIOB CETH.

4.3anectu oTBeThl pewieHUs B Tabnumy 1.6, U mpuciarh BMECT€ C PELIEHHUEM Ha IPOBEPKY
IIPENoAaBaTelIto.

Homep BapmanTa paGoThbl COCTOMT W3 JIBYX 4YHCelN, KOTOpble paszaeneHbl Toukamu (X.X.), u
ompezensercs ¢ moMoibio Tadmuil 1.1 u 1.2. B tabnunax 1.3-1.5 npuBeaeHbI HCXOIHBIC TaHHBIE IS
pacyeToB.

Tabmuna 1.1 - dopmupoBaHue NepBOro YMcia BapuaHTa 3a/1aHus
[lepBas OykBa [lepBas OykBa
(haMuIy 00yJaronerocs (bamMuiy 00yJaronerocs

A 1.X 11 15.X

INe BapuanTa INe BapuaHTa




b b X P 16.X
B 3. X C 17.X
r 1 X T 18.X
il 5. X y 19.X
E 6.X D 20.X
DK 7.X X D1.X
3 8. X M 02X
1 0.X u 23.X
K 10.X 11 D4X
T 11.X 1] D5.X
M 12.X D 26.X
H 13.X 10 D7.X
0 14.X 1 28X

Tabmuna 1.2 - ®opmupoBaHUe BTOPOTO YKCIIA BAPHAHTA 33aJaHUS

[lepBast OykBa
(amuy obydaronierocs

INe BapuaHTa

[lepBas OykBa
(hamuiny 00y4arouerocs

Ne BapuaHTa

A X1 I X.15
b X2 P X.16
B X3 C X.17
r X 4 T X.18
I X.5 v X.19
E X.6 0 X.20
hK X.7 X X.21
3 X.8 I X.22
1 X.9 I X.23
K X.10 I X.24
i X.11 i X.25
M X.12 D X.26
H X.13 10 X.27
® X.14 B X.28

Tabmura 1.3 - UcxoaHbie TaHHBIE

Howmepa notpebuTteneil, nprucoeIMHEHHBIX K
Ne BapnanTa Pl )
1.X 1-3,11,12,101 71-75
2.X 111-115 101-106
3.X 1,11,41,81,101 12,13,91,62
4.X 21-26,31-33 1-5,91
5.X 111-113,91,1,21 61-63,71,76
6.X 101-103,91,92 81-86
7.X 7,14,71-73 21-24,47-49
8.X 29-30,41 1-4,11-13
9.X 4,6,8,9,13 28,32,48,61,92
10.X 11-18 21-25,94
11.X 5,7-10 21,91,102-104
12.X 2-4,21-26 5,27,17, 101
13.X 10,11-13, 101 14-16, 91-92




14.X 6, 16, 26-30 31,41,61,71
15.X 14-18,21-23 81-86,93
16.X 7,8,81,93,101 6,21,41,51,71
17.X 9, 71-73, 104 7,11-14,51
18.X 12, 94, 103-106 1-3, 28-30
19.X 13, 84,93, 102, 103 12,25, 14,26
20.X 19,94, 101-105 3-5,13-15
21.X 61-64,71-76 77-80, 101, 91
22.X 51,62,72,83,93,102 1-4,19,20,30
23.X 30, 65-70 80,85-90,110
24 X 91,92, 101-105 116-120,11
25.X 2, 15,22, 38 1, 12-14,35-37
26.X 4-6, 16-18 7-10, 101-104
27.X 1-3,11,12,101 101-106
28.X 111-115 12,13,91,62
abmuna 1.4 - Ucxonuele naHHbIE

PacuetHas ocBeTHTENnbHAS Harpy3Ka
Ne BapuanTa

Py, kBm Oy, K6ap
X.1 3,5 0,5
X.2 10,5 0
X3 28,8 4,6
X.4 36,9 14,1
X.5 54,2 12,3
X.6 9,5 0
X.7 8,0 0
X.8 21,5 7,9
X.9 31,8 6,5
X.10 4.5 1,1
X.11 3,9 0
X.12 14,6 3,5
X.13 21,8 5,6
X.14 15,1 2,8
X.15 3,6 1,2
X.16 5,9 2.3
X.17 7,8 1,9
X.18 5,6 1,5
X.19 3,9 0
X.20 8,0 0
X.21 11,5 0
X.22 18,1 49
X.23 13,6 2,5
X.24 4.5 0
X.25 7 0
X.26 6,5 1.5
X.27 10,8 0
X.28 28,3 4,7




Tabmuua 1.5 - cxonHble naHHbBIE

Ne motpebureneit | YcraHoBieHHas MoImHoCTh | HammeHoBaHus moTpeOuTeneit
oxuoro DOII, kBt

1-10 7 TokapHbIil CTAHOK

11-20 3 CBepIMIIBHBIN CTAaHOK

21-30 2,5 TounnpHOE 000pYOBaHUE

31-40 10,5 [IITamMIIOBOYHBIE TTPECCHI

41-50 14 CtporajibHbli CTAHOK

51-60 8,5 PeBobBEpHBIN CTAaHOK

61-70 2,8 HInndoBasbHBINA CTAHOK

71-80 4,5 ®Dpe3epHblil CTAHOK

81-90 3,5 Ileub conpoTuBieHUs

91-100 4xBA CapouHbIif TpanchopmaTop

101-110 5 Hacoc

111-120 1,5 BenTtunsarop

IpakTHyeckoe 3aganue Ne2
Omnpenenenue pacueTHON Harpy3ku pacnpenenurenbHon noactanmuu (PI1 10 kB). Ot PIT nutatorcs
TPHU IIeXa, YCTAaHOBIICHHBIE MOIIHOCTH KOTOPBIX NpHUBEAEHBI B Tabmuue 2.2. B tabmune 2.3 B
COOTBETCTBUM C HOMEPOM IIeXa yKa3aHbl €ro HaMMEHOBAaHUE, pa3Mepsl (JUIMHA, IIUPUHA), CPETHUE
KO3 PHUIMEHTHI CIpoca CUIOBOM M OCBETHTEIBHON HArpy30K, cpenHuil K03()(OUIMEHT MOIIHOCTH
Harpy3KH, yJeJbHas yCTAaHOBJIECHHAs! OCBETUTEINIbHAS HArpy3Ka.

PexomeHnaauuu 1o BoINOJHEHHIO 3a/1aHNUS 2.

1. Heobxoaumo o3HakoMUThCS ¢ 3 pazfenoM «OmpeesieHue 3IeKTPUUECKUX pacueTHBIX Harpy30K B
TOPOJICKUX CETSX» IEKTPOHHOTO yueOHUKA.
2. Heo0xo1mM0 03HaKOMUTKCS € 2 pazaenom mnocodus [2].
3. «B cooTBEeTCTBUM C BApUAHTOM 3aJlaHUs, ONPEACIUTh PACUETHYIO Harpy3Ky pacrpeaeauTesbHOI
HOJCTaHLUMU, OT KOTOPOM MNUTal0TCAd TpH mHoTpedurtens. JaHHble moTpeOuTeneil mpuBeAEHbI B
tabnuue 2.3. PesynbTaTsl pacyeToB 0popMuUTh B BUAE TaOnuLbl 2.4» [2].
Homep BapuaHTa padoThbl COCTOUT U3 OIHOTO YHCIA, M OMPEAEIseTCs C MOMOIIbIo Tabauis! 2.1. B
tabinuax 2.2 u 2.3 npuBeACHbI UCXOAHbIE JaHHBIE JJI PacyeTOB.

Tabmuma 2.1 - ®DopMupoBaHUe BapyuaHTa 3aIaHUS

IlepBas OykBa Ne BapuanTa IlepBas 6ykBa Ne BapuanTa
bamuinu 00y4Jarouerocs B bamuinm 00yJaroerocs B
A 1 I1 15
b 2 P 16
B 3 C 17
r 4 T 18
)| 5 Vv 19
E 6 ) 20
XK 7 X 21
3 8 1] 22
14 9 ! 23
K 10 11 24
J 11 1] 25
M 12 3 26
H 13 1O 27
O 14 A 28




Tabmuma 2.2 - IcxonHble TaHHbBIE

No YcraHoBaeHHAs MOIIHOCTD Iiexa (morpedutens), KBt
BapHaHTa Howmep niexa no ta6s. 2.3
1 2 3 4 5 6 7
1 — 2800 — 3600 600 — —
2 4600 — 1800 — — 900 —
3 — — 2500 4000 — — 100
4 2900 1900 — — 300 — —
5 — — 950 — — 300 50
6 1850 — — 2200 — 400 —
7 — 1500 — — 200 — 30
8 — — 1400 — 250 500 B
9 3100 2200 — 2900 — — —
10 — — 1000 — 150 300 —
11 2700 — 2100 — — — 75
12 — 3000 — 2500 — 700 —
13 — — 3200 — 185 — 90
14 — — — 4500 120 1200 —
15 5200 3600 — — — — 60
16 — — 5800 3900 — 1100 —
17 — 4200 — — 280 — 50
18 3500 — 4100 — — 800 —
19 — 2800 — 5200 — — 40
20 2100 — 1500 — 120 — —
21 — 1900 — 2600 600 —
22 2800 1800 1100 — — — —
23 — — — 4800 400 — 20
24 4100 2600 — — — 1300 —
25 — 1500 2000 — — 600 —
26 1900 — — 2600 — — 70
27 — — 2800 — 3600 600
28 — 4600 — 1800 — — 900
Tabnuna 2.3 — JlanHble notpedureneit
No HasBanue nexa Pasmeprr | CunoBas Harpy3ka| OcBeTHTeNnbHas
nexa exa, Harpyska
M K. Cos @ Keo Pyoyem
Br/m?
1 IIpeccoBrlil 11eX 120x80 0,25 0,65 0,8 17,6
2 COopouHbIif 11eX 100x30 0,6 0,75 0,95 25,5
3 Ilex mexanmveckoil 00pabOTKH 80x50 0,3 0,6 0,85 18,9
Jleranen
4 [1pon3BOACTBEHHBIN KOPITYC 75x28 0,5 0,7 0,95 20,1
5 AJIMUHUCTPATUBHOE 3/IaHUE 35x30 0,8 0,9 0,95 30,0
6 BcnomorarenpHbIe 11€Xa 60x40 0,4 0,5 0,9 19,2
7 Ck1amcKoM KOMILIEKC 100x50 0,55 0,7 0,8 16,2

IIpakTuyeckoe 3axanue Ne3
«Heo6x0a1Mo 10 JOMYyCTUMOMY HarpeBy BBHIOpATh CEUCHUE KU KaOelsh U MIPOBOJIOB JIJIsl TUTAHUS
YKa3aHHBIX 3JIEKTPOIPUEMHUKOB [2].



3IEKTPOOOOPYI0BAHUS» SJICKTPOHHOTO YUeOHUKA.

PexoMeHaanuu 1o BBINOJHEHUIO 3a1aHud 3.
1. HeoGxomumo o3HaKOMHTBCS ¢ 6 pasnenoM «PacueT TOKOB KOPOTKOTO 3aMBIKaHUS U BBIOOP

2. Heo0x01mM0 03HaKOMUTKCS € 3 pazaenom mocoous [2].
3. Ilo nonmyctuMoMy HarpeBy BbIOpaTh CEUEHUE >KUII Kabemsi U MPOBOIOB JIJIsl MUTAHUS YKa3aHHBIX
AIIEKTPONPUEMHUKOB.
Homep BapumanTa padoThl COCTOMT M3 JBYX YHCEJ, KOTOpbIE pa3ieiieHbl Toukamu (X.X.), #
ornpenensercs ¢ nmomouibio Tadmuusl 3.1. B tabnunax 3.2-3.3 mpuBeneHb! UCXOIHBIC AaHHBIC IS
pacueTos.

Ta6mmma 3.1 - DopMupoBaHUE BapyuaHTa 3aIaHHS

[TepBas OykBa [TepBas OykBa
Ne Bapuanta Ne Bapuanta
damunnn obyuaronierocs bamunn obyyaronierocs
A, Tl 1.X A, Il X.1
b, P 2.X b, P X.2
B, C 3.X B, C X.3
I, T 4.X I, T X.4
'y 5.X Yy X.5
E, @ 6.X E, ® X.6
K, X 7.X K, X X.7
3, 11 8.X 3, 11 X.8
ny 9.X ny X.9
K, I 10.X K, I X.10
JI, ] 11.X JI, ] X.11
M, D 12.X M, D X.12
H, 1O 13.X H, 1O X.13
0,4 14.X 0, X.14
Tab6muna 3.2 — UcxoaHable JaHHBIE
JlaHHBIE DIIEKTPOIPUEMHHUKOB H
Py; Us; Nus I1B Mapxka Cnoco6 OPMHPOBAHHaA
Bapuant| kBt B % || o MpOBOJIA MIPOKJIAIKU TeMrepaTypa A
WM PacdeTHAs Harpys3Ka (kabenst) | NPOBOJHHUKOB (K:g;f;f %’C
TIPOBOJTHUKOB ’
Ha JIOTKaX
yYKOM, TIPU
1.X | 075|380 | 73 | 076 | 100 | AIIB obmiem 65
KOJIMYECTBE Ha-
IPY>KEHHBIX
IIPOBOJIOB 7
B ITACTMAaCCOBOM
TpyOe
2.X 7,5 380 | 87,5 | 0,86 | 100 | AIIPTO |4eThIpeXIIpOBOIH 65
oi
ceTn
3X | 55 |38 | 8 | 07 | 50 | ANIBC moL 65
HITYKaTyPKOH
4.X 62 A na Hanpsokenue 10 1 kB ABBI' Ha CTCHE 65
ckobamMu
5X | 30 | 380 | 92 | 087 | 100 | AIB B Kopobe 65
MHOT'OCJIOIHO,




pu 001IeM
KOJINYECCTBE
poBoJIOB 12
B TpyO€ OTKPBITO
10 CTEHE
B KOpoOe
MTy4KOM, TIpU
7.X 1,5 380 78 | 0,75 60 AIIB o01emM 65
KOJTMYECTBE
MIPOBOJIOB 7
B KOpOOe€, IIpH
8.X 46 A na nanpspkenue 10 kB AHPT npoxJiajke 4 65
Kabenen
B 3eMJIC, B
TpaHIIee
0 CTEHE
cKoOamu
11X | 45 | 380 | 925 | 0.89 | 100 | ABpr | ®Xaoererom 65
KaHaJe
B KaHAJIC IUTUTHI
NIEPEKPBITHSI,
JIBYXITPOBOIHAS
CETh
13.X 31 A na nanpspkenue 10 1 kB AAIlllB B KaOEbHOM 80
KaHaJe
B METAJIJIOPyKaBe
YeThIPE MPOBOJIA

6.X 100 | 380 | 93,5 | 0,91 | 100 ABBI' 65

9.X 112 A na Hanpsioxenue 10 1 kB AAIllB 80

10.X 2,2 | 380 | 80,5 | 0,82 | 40 AIIB 65

12.X 1,1 220 - 0,75 | 100 AIIB 65

65

14.X 4 380 82 | 0,81 | 100 AIIB

Tabmnura 3.3 - UcxoaHble TaHHBIE

Bapuant Temmeparypa OprmaI:)mero
Bo3ayxa (3emun), °C
X.1 20
X.2 30
X.3 25
X.4 35
X.5 25
X.6 30
X.7 15
X.8 10
X.9 20
X.10 30
X.11 20
X.12 25
X.13 15
X.14 75

IIpakTuyeckoe 3axanue Ne 4
Paccuntarh TOKU 3IEKTPONPHUEMHHUKOB U BHIOpATh IMJIABKUE MPEIOXPAHUTETH M aBTOMATHUYECKUE
BBIKJIIOYATENIN B paclpeeauTeNbHbIX mKadax. Paccuntars TOk 1 BEIOpaTh YCTaBKU TEILJIOBBIX peie
MardmuTHbBIX nyCKaTeneﬁ JJIs1 3allIUTHI BHGKTpOI[BHFaTeHCﬁ OT MICPECTPY3KHU.



PexoMenganuy nmo BLINOJHEHHIO 3a1anus 4.

1. HeoOxomumo o3HaKOMHTBCS ¢ 6 pasnenoM «PacueT TOKOB KOPOTKOTO 3aMBIKaHUS U BBIOOD
AJEKTPOOOOPYIOBAHUS» AIEKTPOHHOTO y4eOHUKA.
2. Heo0x01MMO 03HaKOMUTHCS € 4 pa3aesioM MocoOusl.

3.
pacmpeaeTuTeIbHOM Kady.
4. «Paccuntath TOKU

Paccunrath

TOKH

pactipenenutensHoM mkady cepun [TP8501.

5. Paccuurath TOK H BBI6paTB YCTaBKHU TCILUIOBBIX PEJIC MAarHUTHBIX HYCKaTeHefI JJIA 3alllUThI

DIIEKTPOABUraTEIECH OT MEPErpy3Ku.

Homep BapmanTa paGoThbl COCTOMT W3 JIBYX 4YHCel, KOTOpble pazaeneHbl Toukamu (X.X.), u

OTIpeNeNsIeTCs C MOMOIIBIO Tabub! 4.1.

SJICKTPOIIPUEMHUKOB U

Tabmuna 4.1 - ®opmupoBaHUe BapyuaHTa 3aaHUS

BBIOpPATH

IIJIaBKHUE

MMpEaAOXPaHUTECIN

B

SJICKTPOIIPUEMHUKOB U BBI6paTB ABTOMATHU4YCCKHUEC BBIKJIHOYATCIN B

[lepBast OykBa Howmep [lepBas OykBa
dbamunnu oby4daronerocs BapHaHTa dbamunnn 0byJaromerocs Howep sapanra
ATl 1.X A, Tl X.1
b, P 2.X b, P X.2
B, C 3.X B, C X.3
I, T 4.X I, T X.4
LY 5.X LY X.5
E, ® 6.X E, ® X.6
X, X 7.X A, X X.7
3, I 8.X 3, I X.8
1, 4 9.X U, 4 X.9
K, 11 10.X K, I X.10
JI, 11 11.X JI, 111 X.11
M, D 12.X M, D X.12
H, IO 13.X H, IO X.13
O, 14.X 0, i X.14

4.1. PaccuuTaTh TOKH 3JIeKTPONPHEMHHMKOB M BbIOpaTh IJIABKHME NPeIOXPAHMTEJH B
pacnpeaeuTeIbHOM WKady, cXxeMa KOTOPBIX IPUBeeHa HA pucyHke 4.1.

[ O Q Q (0] (@] ]
gm iFUZ iﬂ“m | FU4
P, P, P P4 Ps Ps

Pucynok 4.1 - Cxema pacrnpenenuTeabHOl CeTH

Tabmmma 4.1 - cxonHble 1aHHbBIE

No Bap. Pi1, kBt P», kBT P3;, kBt P4, kBt Ps, kBT Ps, kBT
1.X 19,6 17,3 3,7 43 11,0 9,3
2.X 18,1 14,0 7,3 2,5 16,0 21,0
3.X 13,0 19,3 9,2 43 7,8 5,9
4.X 7,3 14,2 7,0 2,1 23,2 4,5
5.X 9.2 7,3 1,1 0,75 14,5 28,0




6.X 4,0 13,5 7,2 3,0 9,8 19,3
7.X 17,5 9,2 3,0. 2,2 7,3 8.4
8.X 3,5 7,1 53 2,3 6,1 19,5
9.X 8.4 21,3 7,5 4,0 14,6 3.4
10.X 11,6 25,3 3,6 0,75 9,3 2,2
11.X 10,3 16,1 7,4 3,1 4,9 9,5
12.X 17,1 6,3 0,75 0,75 5,7 20,4
13.X 4,0 9,3 2,8 1,7 17,1 14,0
14.X 12,8 7,3 4,1 0,8 19,3 6,5
Tabmnna 4.2 - Mcxonusle qaHHbBIE
In
Ne Bap. CoOS @1 CoS @2 COS @3 COS @4 CoOsSQs Cos Qe 1, % E
X.1 0,7 0,6 0,6 0,6 0,8 0,8 80 7,5
X.2 0,8 0,7 0,7 0,6 0,8 0,7 83 7,2
X.3 0,6 0,8 0,7 0,8 0,8 0,7 85 7,0
X.4 0,7 0,8 0,8 0,8 0,7 0,9 87 6,8
X.5 0,8 0,6 0,6 0,6 0,8 0,7 82 7,3
X.6 0,7 0,7 0,6 0,6 0,8 0,8 89 6,5
X.7 0,6 0,6 0,7 0,6 0,8 0,7 81 7,1
X.8 0,8 0,7 0,8 0,7 0,6 0,6 84 7,4
X.9 0,7 0,6 0,8 0,8 0,6 0,7 86 6,3
X.10 0,8 0,7 0,7 0,8 0,6 0,6 85 6,9
X.11 0,7 0,7 0,8 0,6 0,6 0,8 90 7,5
X.12 0,8 0,6 0,6 0,6 0,7 0,7 81 7,0
X.13 0,7 0,8 0,6 0,7 0,8 0,6 84 6,4
X.14 0,8 0,6 0,6 0,6 0,8 0,8 87 6,8

4.2. PaccuuTarh TOKH IJIEKTPONIPUECMHUKOB M BblﬁpaTb ABTOMATH4YE€CKHME BBIKJIKOYATC/JIN B

pacnpenenurenbHom mkady cepun IIP8501 (pucynok 4.2).

Taonuua 4.3 - cxonHble 1aHHBIE

[

[@) (@]

Q

O

QF1

\

RO,

\

4

E

Ps

QF4

Pucynok 4.2 - Cxema pacnpeennuTenbHON CETH

Ne Bap. Pi1, kBt P», kBT P3, kBt P4, kBt Ps, kBT Ps, kBT
1.X 16,1 14,3 7,3 2,2 21,3 9,2
2.X 3,8 14,0 2,7 4,0 18,5 3,0
3.X 12,5 10,3 7,5 11 5,2 4,0
4.X 1,9 7,3 0,73 0,73 19,3 22
5.X 19,0 7,5 4,0 2,2 13,0 5,5




6.X 4,2 23,1 2,0 2,0 4,9 9,1
7.X 13,3 12,0 2,2 1,1 49 8,5
8.X 10,0 7,8 2,7 0,75 3,8 2,2
9.X 23,0 3,0 8,3 0,3 4.8 11,0
10.X 9.3 10,0 32 0,75 5,5 18,5
11.X 7,3 13,5 7,5 3,0 13,0 2,2
12.X 14,5 7,5 3,0 0,75 3,5 18,3
13.X 10,2 8,5 4,0 0,9 18,0 3,7
14.X 8.4 12,6 7,7 3,0 18,5 7,3
Tab6muna 4.4 - UcxonHble JaHHBIE
No Bap. Cos @1 COS @2 COS @3 Cos Q4 cosQs COS @6 n, % 1_n
) I
X.1 0,8 0,8 0,6 0,6 0,6 0,8 80 7,5
X.2 0,6 0,6 0,6 0,6 0,8 0,8 83 7,2
X.3 0,6 0,8 0,8 0,8 0,8 0,6 85 7,0
X4 0,8 0,6 0,6 0,7 0,8 0,6 87 6,8
X.5 0,7 0,6 0,7 0,8 0,8 0,7 82 7,3
X.6 0,8 0,6 0,6 0,6 0,8 0,7 89 6,5
X.7 0,6 0,7 0,7 0,7 0,8 0,6 81 7,1
X.8 0,8 0,6 0,6 0,6 0,8 0,8 84 7,4
X.9 0,7 0,8 0,8 0,8 0,7 0,8 86 6,3
X.10 0,6 0,7 0,8 0,8 0,7 0,6 85 6,9
X.11 0,8 0,7 0,7 0,8 0,6 0,8 90 7,5
X.12 0,7 0,6 0,6 0,6 0,8 0,7 81 7,0
X.13 0,7 0,6 0,7 0,8 0,8 0,7 84 6,4
X.14 0,7 0,8 0,7 0,9 0,8 0,6 87 6,8

4.3. PaccuuTaTh TOK M BbIOpPaTh YCTABKH TeIUIOBBIX pesie MATHMTHBIX IycKaTeseil AJs
3aIIMThI JJIEKTPOABUTIATEJIeH OT Neperpy3KH.

Tabnuna 4.5 - Texuudeckue TaHHBIE MIEKTPOABUTaTENEH

Ne BapuanTa Tun anexrpoaBuraTens Py,
kBt
1.X 4A71A4Y3 0,55
2.X 4A71B4VY3 0,75
3.X 4A80A4Y3 1,1
4.X 4A80B4Y3 1,5
5.X 4A90L4Y3 2,2
6.X 4A10054VY3 3,0
7.X 4A100L4Y3 4,0
8.X 4A13254V3 7,5
9.X 4A132M4VY3 11,0
10.X 4A160S4V3 15,0
11.X 4A160M4V3 18,5
12.X 4A180S4V3 22,0
13.X 4A180M4V3 30,0
14.X 4A200M4V3 37,0




Tabmmia 4.6 - Texauvyeckne JaHHbIC dJIEKTPOABUTATENEH

Ne BapuanTa CoOS Qu n,,%
X.1 0,7 70,5
X.2 0,73 72,0
X.3 0,81 75,0
X.4 0,83 77,0
X.5 0,83 80,0
X.6 0,83 82,0
X.7 0,84 84,0
X.8 0,86 87,5
X.9 0,87 87,5

X.10 0,88 88,5
X.11 0,88 89,5
X.12 0,9 90,0
X.13 0,89 91,0
X.14 0,9 91,0

Kparkoe onucanue u perjiaMeHT BBITIOJTHEHHS

3a/1aHue BBIMOJHICTCS CaMOCTOSTEIIEHO oOydaronumucs. OTBET Ha 3aJlaHue OTIPABIISICTCS
Ha MpoBepKy B ¢aiine popmara docx. B otaensHoM daiine cnarores 3ananus 1 u 2, B apyrom daiine
3ananus 3 u 4.

Kpurtepun ounenku:

3a BBLIMIOJHEHHE 3a0aHul | ¥ 2 MaKCUMAJIbHBIA O0at — 7. MakcUMalbHBIN 0alllI BLICTABIISIETCS
oOyyJaromeMycsi, €CiI 3aJlaHusl PEIICHbI TPAaBUIBLHO, TPU HAIMYMU OUTMOOK WM TPYOBIX HEA0UYETOB
B 0popMIIeHUU PAOOTHI OATUTBI CHUYKAIOTCS;

3a BEINIOJIHEHUE 3aaHuii 3 U 4 MakCUMAJIbHEIN O0amt — 7. MakcuMaJIbHEIN 0ajlil BEICTABIISIETCS
oOyuJarotemMycsi, €CIi 3aJJaHus PelleHbl MPAaBUIBHO, MIPH HATMYHH OLIHOOK UM TPYOBIX HEAOYETOB
B 0(hOopMIIEHUH PAOOTHI OAIITBI CHUYKAIOTCS;

7.2.2. TunoBbIe TeCTOBBIE 3aJaHUA

1.  OcHoBHas 0cO6eHHOCTh paauaabHOi cxembl COC B OTIMYUE OT MAaruCTpaIbHON
Belmie ypoBeHb 6€30macHOCTH
Beiie cTenens HaIeKHOCTH
bonee sxoHOMHYHA
VY no0Hee B 3KCILTyaTalluu

2. HyneBoii pabounii mpoOBOIHUK HA ANEKTPUIECKON CXeMe JOJIKEH UMETh OYKBEHHOE
o0o03HayeHme

« N»
«PEN»
«M»
«PE»

o O O O

3. IlIusbl nepeMeHHOro Tpex(}a3HOro TOKa JTOKHBI ObITh 0003HAYEHBI
HMIMHBI (ha3bl A- KPaCHBIM IIBETOM; MUHBI (a3bl B — 3enenbIv; muHbI Ga3bl C — KeaTbIM

o O

MIMHBI (Da3bl A- JKEIThIM IBETOM; IKHBI (ha3bl B — kpacHbIM; muHBI (a3el C — 3eneHbIM
mIMHbBI a3kl A- 3eJIeHbIM IBETOM; IUHBI (Ppa3bl B — sxentsiM; mmHbI ¢a3bl C — KpaCHBIM

O



0O O O O O

O O O O

(@]

0O O O O O

HIMHBI a3kl A- KeNThIM LIBETOM; MKHBI Pa3bl B — 3enensiM; mmHbI ¢a3bl C — KpaCHBIM

4. Kakoe HampspkeHHEe HaumOoee YacTo TMPHUMEHSETCS A pachpeaeieHUs
AIEKTPUYECKOMN SHEPTUU MO MPEINPUITHIO?

380/220 B;
660/380 B;
6...10 kB;
35...110 kB;
440/220 B.

5. Kakoii cioco0 npoxkiaaky KaOenbHbIX ceTell HanpspkeHueM 6...10 kB naunbonee
1eecoo0pa3eH Mpu 3HaYUTEILHOM KosinuecTBe kabeneit (50...60)?

KaOeJIbHBIN KaHall,

110 CTCHaM 3JJaHUN ¥ COOPY)KCHUH;
TpaHILes;

TYHHEJIb.

6.  Kakoe B3pbIBoOnacCHOE OMEIIIEHHE OTHOCUTCS K Kateropuu B -16?
TOPIOYME Ta3bl U MbUIb BBIACISIOTCS B HOPMAJIBHBIX YCIOBUSX;
B3pPBIBOONIACHBIE CMECH BO3MOYKHBI B PE3yJIbTaTe aBapuid;

TOPrOYMC Iapbl UK I'a3bl BBIACIIAIOTCA IIPU aBaApU, HO UMCIOT BBICOKUM HIDKHHI npeaci
B3PbIBACMOCTH U pCSKHﬁ 3ariax,

HapyXKHbIE YCTAHOBKH, B KOTOPBIX B3PHIBOOIMACHBIE CMECH 00Pa3yIOTCs TOJIBKO B
pe3yJibTaTe aBapHii;

MMPpaBUJILHOI'O OTBETA HET.

7. Kakoe nomemienue otHocutcs K kiaccy IT - 11?
TIOMENIEHH s, TJIe IPUMEHSIOTCS UM XPAHATCS TOPIOYHE KUAKOCTHU € Trocnn > 45 °C

IIOMEUICHUA, I'IC BBIACIAIOTCS FOpIOLII/IC IIbIJIN WUJIX BOJIOKHA, HCpCXOHHHH/Ie BO B3BCIIICHHOC
COCTOSIHHE;

BCC ITOKAPOOITaCHBIC HAPYKHBIC YCTAHOBKHU, B KOTOPBIX IPUMCHAKOTCA WU XPAHATCS
TOpro4yune BEUICCTBA,

MNOMCIIICHUA MIJId TBEPABIX HIIM BOJIOKHUCTBIX BCHICCTB, HC IICPCXOAAINIUX BO
B3BCIICHHOC COCTOSIHHUC.

8. Kaxk BnusieT crmoco0 MMPOKJIaZIKHN KaOeJs Ha ero JJIMTCIIBHO IlOl'Iy'CTI/IMHﬁ TOK?

I[J'IH OJMHAKOBOI'O CCUCHU A Ka0es ero JJIMTCIIBHO HOHYCTHMBIﬁ TOK 6y,ueT OoJIbIIIE pu
IMPOKJIAZIKE B BO3AYXE

Jl1s oiMHAaKOBOTO ceueHus Kalest ero JUIMTEIbHO JOMYyCTUMBIN TOK OyaeT Oosblie npu
IIPOKJIAJKE B 3€MIIE

J{71s1 0MMHAKOBOTO CeUEHUsI KaOelst €ro IITUTEIBHO TOMyCTUMBIA TOK Oy/IeT BCET1a OJTMHAKOB

9. Yro Takoe 371eKTponpoBoaKa’?
HewuzonupoBanuble (rojibie) IPOBOIHUKHI
[[TnHOMIPOBOABI
ToxonpoBoObI
N3onupoBaHHbIE IPOBOAA U KaOEIU MAJIOTO CEYEHUs
Kab6enu GomnpIioro ceueHus



10. Yo Takoe muHONpPOBOA?
o OTKpBITBIN TOKONIPOBOJ HanpsikeHUeM 6-35 kB ¢ xecTkol OlnHOBKON
o I'mbOkuit TokompoBO HanpspkeHueM 6-35 kB
o XKectkuit TokonpoBoA HanpskeHUeM 110 1 kB 3aB0ICKOTr0 M3roTOBIICHUS
o KabGenp 6omnpmioro ceueHus

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
B xo7e n3ydeHus IMCHUILTUHBI 00YYaIOMIUICS MTPOXOAUT 5 MPOMEKYTOUHBIX TECTOB U OJIUH
UTOTOBBIN TECT. ITOrOBBIN TECT OrpaHUYEH JBYMs IIONBITKAMHU U BpeMeHeM NpoBeneHus 90 MuHyT.

Kpurepun oneHku:

3a MPOMEKYTOUHBIE TECThI 00YUAIOIIMIICS MOXKET MOTYYUTh MAaKCUMYM 110 2 wiu 3 Oasia.

3a UTOroBBIM TecT MakcUMyM 40 OasIoB.

Batel BEICTABISIFOTCS aBTOMAaTHYECKU B 3aBUCHMOCTH OT KOJIMYECTBA MPABUIIbHBIX OTBETOB,
MOTYT UMETh APOOHOE 3HAUCHUE.

7.2.3. TeMmbl NUCbMEHHBIX Pa0dOT

Ne Tembl
n/n

KypcoBoii npoekT
[TpoexkTrpoBaHKE CUCTEMBI IEKTPOCHAOKEHHS] PEMOHTHO-MEXaHUYECKOTr0 3aB0/1a
[TpoekTupoBaHKe CUCTEMBI DJIEKTPOCHAOKEHHS] aBTOMOOUIILHOTO MPEANPUATHS
[TpoekTupoBaHKE CUCTEMBI AIEKTPOCHAOKEHHSI IMTEHHO-MEXaHUUECKOT 0 3aBOJia
[TpoexkTrpoBaHKE CUCTEMBI AIEKTPOCHAOKEHHS] MAIIMHOCTPOUTEIHLHOTO 3aBOJIA
[TpoekTHpoBaHKE CUCTEMBI SJIEKTPOCHAOKEHUS 3aBOJIa KeJ1e300€TOHHBIX U3/1eIUl
[IpoexkTrpoBaHNE CUCTEMBI AJIEKTPOCHAOKEHUSI TPYIIIBI LIEXOB MPUOOPOCTPOUTEIHHOTO
3aBoja
7 | [IpoekTHpoBaHME€  CHUCTEMBI  AJIEKTPOCHAOXKEHUS  TEPMUYECKOrO0  IMPOU3BOJICTBA
METAJITYPrHUECKOTO MPEAIPHUSITHS
8 | IlpoexkTupoBaHre cCUCTEMBI JIEKTPOCHAOKEHMSI KOpIyca MO PEMOHTY MEXaHHYECKOTrO
00opyoBaHus
9 | IIpoekTupoBaHME CHCTEMBI JJIEKTPOCHAOKEHMSI IPOU3BOJCTBA  KEJIE300ETOHHBIX
KOHCTPYKLUH
10 | IlpoexTupoBaHKe CUCTEMBI 3JIEKTPOCHA0KEHNSI MEXaHHMUECKOT 0 3aBOJia

AN N | B |W[N|—

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

KypcoBoil mpoekT cOCTOMT U3 MOSCHUTENbHOM 3amucku o0beMoM 35—40 cTpaHull H
rpaduueckoil yactu. PacueTHO-NIOSICHUTENbHAS 3aIIMCKa JOJDKHA MOSICHUTh U 000CHOBATh MIPUHATHIE
pelIeHus: B COOTBETCTBUU C OKOHYATENbHBIMH LIU(POBBIMU PE3yIbTaTAMU BBIITOJHEHHBIX PACUETOB.
Pexomentyercst pe3yabTaThl pacyeToB MPEICTAaBIATh B MOSICHUTEIBHOW 3alMCKe B BUAE TAaOJHII.
['padmyeckas 4acTh COCTOUT U3 OJHOTO YepTexa popmara Al — reHepasIbHbBIN IJIaH TPEIIPUSITUS C
KTII u KJI. Yeprex BbInosnHseTCs B TpaduecKkoM penakrope, Hanpumep, Komnac i AutoCAD, a
TaKkke coxpaHsiercss B ¢opmare jpeg wiu png. Yeprex, coxpaHeHHBIH B ¢opMaTe jpeg Wiu png,
BCTABJISICTCSI B TOSICHUTEIBHYIO 3alMCKY, a 4YepTEeX, BBHIIOJHEHHBIM B TpaUuecKoM pemaakTope
Kowmmac nimn AutoCAD, ciaercst oTaensHO.

KypcoBoii mpoekT BBINOIHAETCS OOydYaloIMMCS B COOTBETCTBUU C WHIMBHYaIbHBIM
3aJJaHuEeM, KOTOpO€ BbIJAaeTCsl IperojaaBareneM. B 3amaHuu yka3bpIBarOTCS IUIaH MPEANPUSATHS U
HarpysH Io IexXaMm.

PacyeTHO-nIOACHUTENBHAA 3alMCKa [JOJDKHA COACpXKaTh: TUTYJIBHBIA JIMCT; 3aJaHHE Ha
KYPCOBOM IIPOEKT; COAEP/KAHUE; BBEICHNE; OCHOBHYIO YaCTh; 3aKJIIOUEHUE; CIIUCOK HUCIIOJIb3yEMBIX



VMCTOYHMKOB. VHIMBHAyanbHOE 3aJaHUE JOJDKHO COAEpPKaTh TEMY MPOEKTAa; HOMEpP TPYIIIbI,
baMuIHIO0, UMS U OTYECTBO 0OYYAIOIIErOCs; UCXOJHBIC JAHHBIC JIJISl BBIMOJHCHUS MTPOSKTA.

ConeprxaHue BKIIFOYa€T HAMMEHOBAHUE BCEX Pa3JIeIoB, OIPA3/IEIOB C YKa3aHUEM HOMEPOB
CTpaHHUII.

Bo BBeneHuun 000CHOBBIBAETCSI aKTyallbHOCTb TE€MBI, OIpeesieTcsl 0OBbEKT UCCIIEeOBAHMUS,
bOpMYyITUPYIOTCS LENb U 33][a4H.

B ocHOBHOI 4acTu pabOThl JOJDKHBI COJIEP’KAaThCS COOTBETCTBYIOIIME TEOPETHUYECKUE
CBEJICHMSI; UCIIOJIb3yeMbIe MCXOJHBIC JTaHHBIC, HEOOXOIUMBIC PACUeThl M PE3yJIbTaThl PACUCTOB B
BU/JIE Ta0IHIl; 0O0CHOBAHHS PAcUYeTOB U JIaHA OLIEHKA UX PE3yJIbTaTOB:

1 Xapakrepuctruka 00beKTa MPOSKTUPOBAHHS,

2 Pacuer 3JeKTpUYECKUX HArpy3o0K;

3 BriOop THma, yKMciaa M MOIIHOCTH TPaHC(HOPMATOPOB IEXOBBIX MOACTaHIMA. Brioop
KOMIIEHCHPYIOLIUX YCTaHOBOK;

4 Onpenenenue mecrononoxenus ['TII;

5 Bei6op Tura, yrcia u MomiHoctu Tpanchopmartopos I'TIII;

6 Pacuet TOKOB KOPOTKUX 3aMbIKaHHIA;

7 Boi6op u nposepka ob6opynoBanus Ha ctopone 10 kB I'TIII.

B 3axmrodeHnu 00001IAtOTCS OCHOBHBIE TIOJIOXKEHUS, JETAIOTCS BBIBOJBI M IMPUBOISATCA
BO3MOYKHBIE HAIIPABJICHUS 1JIs1 JAJIbHEHIIEro UCCIIEI0BAHHUS.

OO0s3aTesieH  CHUCOK HCIOJB3YEeMbIX HCTOYHHKOB, HEOOXOIWMBIX JUISl BBITTOJIHCHHS
KypcoBoro npoekrta. OH BkiItoyaeT 10 20 HCTOUHHUKOB.

Bce ucnonb3yembie B KypcOBOM MPOEKTE HUTATHI JOJKHBI COMPOBOXKIATHCS CCHIIKAMH Ha
HMCTOYHHK B KBaJpPaTHBIX CKOOKax [1].

KypcoBbsie mpoekThl 00yYaromuxcsi MPOXOAAT O005S3aTeNbHYI0 NIPOBEPKY Ha HaIudue
3alMCTBOBaHUM (T1aruara) u3 oOIIeIOCTYTHBIX CETEBBIX HCTOYHUKOB B cOOTBeTCTBUU C [Topsakom
obecrieueHns: CaMOCTOSITEIBHOCTUA BBIMIOJHEHUS MUCbMEHHBIX padboT B TI'Y (momkno ObITh 50 %
OPUTMHAILHOCTHU MOSICHUTEIBHOU 3aITUCKH).

Kputepun onenkn:

OrneHkn Kpurepuu u HopMbI O1IeHKH
«OTJINYHO» OOyyaromuiics BBIITOJIHUI BCE Pa3/iebl KypCOBOIO MPOEKTA
85 — 100 6anmoB MPaBIJIbHO U 0€3 OIIMOO0K, C/1aJl €T0 B YCTAaHOBJICHHBIN CPOK,

000CHOBAJI Ka)K[0€ CBOE TEXHUYECKOE PELICHHUE B IIPOEKTE,
NpaBUIBHO O(GOpMUI TIpaduyecKyl0 dYacTb MpOeKTa MU
MOSICHUTENBHYIO 3anucKy B coorBercTBuu ¢ ['OCT 7.32-
2017, a coucok ucnospzyembix uctouHukoB no I'OCT P

7.0.5-2008.
«XOPOULIO» OOyyJaromuiicss BBIIOJHUAT Pa3AeNbl KypCOBOTO IMPOEKTA C
70 — 84 GayIoB HECYIIECTBEHHBIMU HETOYHOCTSIMH, caan ero B

YCTAQHOBJICHHBI  CpPOK,  OOOCHOBaJl ~ KaXJI0€  CBOE
TEXHUYECKOE pEUICHHE B MPOEKTE, MPAaBUIBHO O(QOPMHUI
rpadMUecKyr0 4acTh NMPOEKTAa U MOSCHUTEIbHYIO 3alHCKy
cormacho I'OCT 7.32-2017, a cCHuMCOK HCHOIB3yEMBIX
nucrounukoB o ['OCT P 7.0.5-2008.
«YJIOBJIETBOPUTEIHHOY» OOyuaronuiicst BBITIOJHII BCE Pa3/ieibl KypCOBOTO IPOSKTA
55 — 69 6amnoB C HEKOTOPBIMH HETOYHOCTSIMH, HE JOCTATOYHO IIOJHO
000CHOBAJT KQXKI0€ CBOE TEXHUYECKOE PEIICHHE, TIPABUIIBHO
oopMui rpadUUEcKyr0 4acTh MPOEKTa U MOSICHUTEIBHYIO
3anucky  cormacHo  ['OCT  7.32-2017, a  chomcok
ucnosib3yeMblx ucTouHukoB o 'OCT P 7.0.5-2008.




7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 10

Ne

u/n Bonpocsl k 3k3aMeny

1 | MuguBuayanbHble rpad)uKU HAarpy30K M UX XapaKTepPUCTHKU

2 | I'pynnoBsie TpaiKi HArPY30K U X XapAKTEPUCTUKU

3 | OcHoBHble (hu3HUYECKHE BEIUYMHBI, IPUMEHsIEMbIE IIPU pacueTe MIEKTPHUUECKUX HArpy30K

4 | OcHOBHBIE METO/IbI pacyeTa 3JEKTPUUECKUX HAarpy30K MIPeANpUATHI. MeTos ynopsoueHHbIX
Juarpamm

5 | Pacuer Harpy3oK 3J1€KTpOCBAPOUYHBIX YCTAaHOBOK

6 | OcHOBHBIEC TPUYNHBI PACXOXKJICHUS MEKY PACYETHBIMU M (PAKTUYECKMMHU HArpy3KaMu

7 | OnpeneneHne CpeJHUX HArpy30K

8 | OnpeneneHue pacxo 0B 3JIEKTPOIHEPTUU

9 | Pacuer mnoTepp MOLIHOCTM M DJEKTPOIHEPIMM B PA3IMYHBIX 3JIEMEHTaX CUCTEM
IIEKTPOCHAOKCHHUS

10 | OcHOBHBIE XapaKTEPUCTUKU CITYYalHBIX IPa(UKOB HArPY3KH

11 | KommyTanoHnHo-3amuTHele annaparsl 10 1000 B

12 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsx 70 1 Bbie 1000 B

13 | ABTOMaTHyYECKHE BBIKIKOYATENN (Ha3HaYCHUE, KOHCTPYKIIMSL, BBIOOP)

14 | Pacnipenenenue sneKkTpuueckod sHepruu npu HampspbkeHuu Bbine 1000 B. Tpebosanus k
CETSIM

15 | DnekTpocHaOXeHHE OT  COOCTBEHHOW  DJIGKTPOCTAHIUU.  DIEKTPOCHAOXKEHHE  OT
HHEProcUcTeMbl. DIIEKTPOCHA0KEHHE OT FHEPrOCUCTEMbI U COOCTBEHHOM JIEKTPOCTAHLIUU

16 | PanuanbHble cxembl cerel Boie 1000 B

17 | Maructpanbnbie cxemsl cerelt Boie 1000 B

18 | Cxembl C HECKOJIBKMMHU CKBO3HBIMU MarucTpaisiMu cereid Boie 1000 B

19 | BeiOop uncia, MOITHOCTH M MECTa PacoyiokeHus 1exoBbix TI1

20 | Beibop TunoB u ucnoaHeHuit Tpancopmaropos 1exoBbix TII. KomnonoBka 1iexoBbix TI1

21 | Ucnonnenue nexoBsbix cereit 10 1000 B KOMIIIEKTHBIMEU IIMHOIIPOBOIAMH

22 | KomneHcanuss peakTUBHOM MOIMHOCTH B DJIEKTPUYECKMX CETAX IPOMBIIUICHHBIX
PEATPUITHI

23 | IIpoknanka kabeneil HanpsbkeHueM 6 - 35 kB B kaOelbHBIX KaHaJIax

24 | Bo3nyuiHble JMHUA

25 | KaGenpHble TMHUYU HanpsKeHUEM 6 - 35 kB

26 | Ilpoknanka kabeneil HanpskeHueM 6 - 35 kB B 3emie

27 | Ilpoknanka kabeneil HanpsbkeHueM 6 - 35 kB B Gokax

28 | Ilpoknanka kabeneil HanpsbkeHneM 6 - 35 kB B TyHHensx

29 | Ilpoknanka kabeneil HanpsikeHueM 6 - 35 kB Ha scTakagax

30 | Kabenpnsble munnn 110 - 220 kB

31 | BemoMorarenbHbIE METO/IBI PACU€Ta AIEKTPUUECKUX HATPY30K

32 | Knaccudukanus moMenieHnid 1 Hapy»XKHbIX YCTAaHOBOK MO OKPYKArOIIeH cperie

33 | MMcTOYHMKHM peaKTUBHON MOLIHOCTH B CETSIX NPOMBIIUIEHHBIX IPEANPUATHIH

34 | Pacuet xomneHncauuu PM B 3JIeKTpUYECKHUX CETSIX MPOMBIIIIEHHBIX MPEANPUSTUI

35 | IIpoknaaka kabeneit HanpsbkeHueM 6 - 35 kB B ranepesix U o cTreHam 31aHui

36 | Ilpokmanka kabenmel HampspkeHHeM 6 - 35 kB B KOJJIGKTOpax W JpYrux KaOeIbHBIX
MTOMEILEHUSAX




Bonpocel K hx3aMeH
n/n p y

37 | DnekTpocHAOXKEHUE OT IHEPrOCUCTEMBI

38 | DnekTpocHAOKEHHE OT YHEPTOCUCTEMBI 1 COOCTBEHHOM AJICKTPOCTAHIINH

39 | Cucremsl 31eKTPOCHAOKEHHS TPOMBIIIJICHHBIX MPEANPUATHHN, TPUHIUITBI UX (POPMUPOBAHHS
U 3a/J1a4U IPOSKTHPOBAHHUS

40 | XapaKkTepuCTHKA U IJIAHUPOBKA POMBIIICHHBIX NPEAIPUITUN

41 | OcoOEHHOCTH OCTPOCHHS CUCTEM DJICKTPOCHAOKEHUS MTPEATPUITHIA

42 | CucremMa BHEITHETO 3JIEKTPOCHAOKESHUSI PETPUATHS

43 | Cucrema BHYTPEHHETO 3JEKTPOCHAOKEHUS IPEITPUSITHS

44 | PacnpenesieHre 3JIEKTPUUYECKON SHEeprun npu Hanpsbkennu Boie 1000 B

45 | PacupeneneHue JIeKTpUUECKON SHEPruM Npu HanpsbkeHuu Huke 1000 B

46 | PanuanbHble cxembl ceTel HanpsbkeHueM Boiiie 1000 B

47 | MarucTtpaipHble cxeMbl ceTel HanpsbkeHueM Beiie 1000 B

48 | CxeMbl ¢ HECKOJIBKMMH CKBO3HBIMU MaructpasismMu ceteil Boiie 1000 B

49 BOSI[YI_HHBIG JIMHUM SJICKTPOIICpEaAaYn B CUCTEMAX BHCKTpOCHa6)KeHI/I$I

50 | KoHCTpYKTHBHOE MCIIOJHEHHE BO3AYILIHBIX JIMHUNA AIEKTponepeadn

51 | KaGenpHble TMHUM HanpspKkeHueM 6 - 35 kB

52 | Kab6enwsubie tuaun 110 - 220 kB

53 | TokonpoBoabl HanpsikeHueM 6 - 35 kB

54 | Bbibop paninoHaJIbHBIX HAIPS)KEHUHN MUTAIOIIEN U paCIpPEIeIUTEIbHON CETH NPEANPUATUS

55 | PanmonansHeIi BEIOOp cuitoBbIX Tpancdopmartopos [T

56 | BriOop anmapaToB o0 HOMUHAJILHBIM MTApaMeTpam

57 | BriOOp BBICOKOBOJIBTHBIX BBIKJIKOYATEIEH (SUeeK)

58 | BeiOop pazpenaunuTeneil, oraenuTeneii, KOpoTKo3aMbIKaTeaeH

59 | Beibop BBIKJIIOUATENEH HArpy3KH U MIpeloXpaHuTenei

60 | BeiOop TpaHcopMaTOpOB TOKA U TPaHCHOPMATOPOB HAMPSKEHHSI

7.3.2. Kputepuu U HOpMbI OLEHKH

dDopma npoBeaeHus
Cemectp NMPOMEKYTOYHOM Kpurepun u HOpMBI OLCHKH
arTrecTaluu
10 JK3aMEH, «OTJIUYIHO 85-100 6amioB
HAKOMUTENIbHBIA 0au1 1O «XOpOIIO» 70-84 OamioB
hToraM  MPOXOKIACHUA «yHOBJIETBOPUTEIBLHO» 55-69 6annos
Kypca «HeynoBieTBopuTeabHO» | 0-54 Gamios




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, y4yeOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBoK) T'ox m3panus ouoaunorexe /
n/n MeTon4ecKoe nmocooue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
1 Omonera I'. H. DIeKTPOCHAOKEHNUE TTPOMBIIIIICHHBIX YuebHoe nocodue 2022 OBC "ZNANIUM.
MPEANPUITHI U TOPOJOB COM"
2 | Cubukun 10.Jl., CuOukun DeKTpOoCHAOKEHHE MTPOMBIIIIICHHBIX VYyeOHoe nocobue 2022 ObC "ZNANIUM.
M.IO., SlmkoB B.A. MPEANPUITHI U YCTAHOBOK COM"
3 | Anuaposa T. B., PameBckasi | DnekrpocHabKeHHE U Y4eOHuk 2020 OBbC "ZNANIUM.
M. A., Crebynona E. /1. AIIEKTPOOOOPYIOBAHUE 3AAHUM U COM"

COOPYKEHHI

8.2. lonotHuTEIBHAS JIATEPATYPa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJji0BoK) I'ox u3nanus ondauorexe /
n/n MeToau4YecKoe nocooue,
HanmeHnoBanue
NPAKTHUKYM, JP.) 3BC
1 Kopo6os I'. B., KaptaBieB | OnektpocHabkeHUE Y4eOHoe mocodue 2014 OBbC «Jlanb»
B. B., Yepemucunoa
2 | Baxnuna B. B., UepHenko IIpoexTupoBaHue CUCTEM Y4ebHO-MeToIn4ecKoe 2016 Penosuropuit TI'Y
A.H. AIIEKTPOCHAOKEHUS nocobue
3 Baxnuna B. B., UepHenko CucTembl 21eKTPOCHAOKEHUS Y4ebHO-MeTOANYECKOE 2015 Penozuropuii TI'Y
A.H. nocobue
4 | CtpenpHukoB H. A. DneKTpoCcHa0XKeHNE TPOMBIIIIIEHHBIX VY4eOHoe nocobue 2013 OBC «IPRbooks»

IPEANPUITUI




8.3. Ilepeuyenb mnpodeccHOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbIX
CHCTEM
e Web of Science [DnekTpoHHBIN pecypc] : MyTbTHAUCIUIUTHHAPHAS pedepaTuBHAs Oa3a

nanablx. — Philadelphia:  Clarivate

Analitics,

2016. — Pexum noctymna

apps.webofknowledge.com. — 3ar. ¢ skpana. — fI3. pyc.,aHriu.;

e Scopus [DnekTpoHHBIN pecypc] : pedeparuBHas O6a3za gaHHbIX. — Netherlands: Elsevier,
2004. — PexxuM noctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHri.;

e Elibrary [DnexTponHslii pecypc] : HayyHas 31eKTpoHHas 6nbiamnoTreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHriL.;

e Springer Link [DnektponHsbIii pecypc] : [6a3a ganubix].— Switzerland: SpringerNature,
1842. — Pexxum nmoctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.;

e Science Direct [DnexTpoHHBII pecypc]

. KOJUICKIOHA 3JICKTPOHHBIX KHUI' U3AATCIIBCTBA

Elsevier. — Netherlands: Elsevier, 2018. — Pexxum npoctyna : sciencedirect.com. — 3ari. ¢

JKpaHa. — fI3. aHruL.;

e Cambridge university press [DneKTpoHHBIH pecypc|

KYpHaJIbl H3/1aTelbCTBA. —

Cambridge: Cambridge university press, 2018 . — Pesxum noctyna : cambridge.org. — 3arm.

C DKpaHa. — 3. aHrm.;

e NEICON [DnektpoHHBIH pecypc] : 3JeKTpoHHas WHMOpMAIHS

apXMB HAaYy4HBIX

KypHaioB. — Mocksa : HOUKOH, 2002. — Pe;xxum noctymna : neicon.ru/resources/archive.

— 3ari. ¢ skpaHa. — f3. pyc., aHri.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenopanue IO PexBHU3UTBI A0rosopa
n/n (nata, HOMep, CPOK JAeCTBHS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmce NecTBUS — OECCPOUHO;
kOHTpakT Ne 1653 ot 14.12.2018, cpok
JEUCTBUSI — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL NEeNUCTBUSI — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JUIEH3UOHHBIHN 1oroBop Ne 614 ot
20.06.2023, cpok AeUcTBHS — 10
31.12.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

VYyeOHast aynuTopus AJis IPOBEICHUS
3aHATUNA CEMUHAPCKOIO THIIA.

Ne Ap. 00bEKTOB /151 IPOBEICHUsI
. Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
N/ | NpPakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
NMOMELEeHHUH VI CAMOCTOATEIbHOMI

padoThl 00yyarommxcs (Homep ayIuTOPUM)

Aynutopust BeO-KOH(pEepeHIHil. Crou nmpenojaBaTeNbCKUM, IKpaH

VYyeOHast aynuTopus AJis IPOBEICHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS

1 | 3aHATHI JEKINOHHOIO THIA. TEJIeBU30pa, BeO.Kamepa, TpaHCIapaHT-

MEePETSIKKA, IIUPMa, HAYIIHUKH,
KOMIIBIOTEP C BBIXOAOM B IHTEpHET




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

VYueOHast ayIuTOpHs U KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
pabor).

YueOHast ayTUTOpHS AJ1sl IPOBEACHUS
IPYNIIOBBIX U UHAUBUAYAIBHBIX
KOHCYJIbTAIINH.

YyeOHast ayTUuTOpHsI JUI IPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIA U
IPOMEXYTOUHOM arrecTanuu. (3-705)

Aynuropus BeO-KOH(GEPEHIIUH.
YyueOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHH JICKIIMOHHOTO THIIA.
VYyeOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHI CEMHUHAPCKOTO THIIA.
VY4ueOHast ayTuTOpHsI U1 KypPCOBOTO
NPOCKTUPOBAHUS (BBITIOJIHEHHUST KYPCOBBIX
pabor).

YueOHast ayTUTOPHsI JUI IPOBEICHUS
TPYIIOBBIX W WHIWBUIYaIbHBIX
KOHCYJIbTALIUH.

YyeOHast ayTUTOPHSI U IPOBEICHUS
3aHATUI TEKYILIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectaruu (2-405)

Crou mpenojaBaTesIbCKUM, dKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA UL
TeJIeBU30pa, BeO.Kamepa, TpaHCIapaHT-
NEPETSHKKA, IIMPMA, HAYIIIHUKH,
KOMIIBIOTED € BBIXOAOM B MIHTEpHET.

[Tomemenue Isi CaMOCTOSITENBHON PabOTHI
obyygarontuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI

[Tomemenue Isi CaMOCTOSITENBHON PabOTHI
obyygaromuxcs (C-916)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI




		2023-11-27T13:43:34+0400
	Вахнина Вера Васильевна




