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ABTOp(BI):
JIOLEHT 10.1. Xaunun

Pabouas mporpamMma JUCIHUIUIMHBI COTIAacOBaHA C PyKOBOJIUTEIEM OCHOBHOM mpodeccu-
OHAJIbHOM 00pa30BaTENbHON IPOrpPAMMBI BBICIIEr0 00pa30BaHMs MO HAMPABIECHUIO MO~
rotoBku 13.04.02 DnekTposHepreTuka u JIEKTPOTEXHUKA, HAITPABICHHOCTD (MPOdUIh)
«INEKTPOCHAOKEHUE

npodeccop H.W. JleGenp

PaGouas mporpamMma IUCHMIUIMHBI OOCYXJ€Ha U Of00peHa Ha 3acelaHuM Kadeapsl
«ONEKTPOCHAOKEHUE U FHEPIrETUUECKUE CUCTEMBI

[Tpotokon Ne 17 ot 26 aBrycra 2022 T.

3aBenytromuii kadenpoit J.C. I'aninu

Pabouast mporpamma IMCHMILIMHEI 00CYKI€HA U 000peHa Ha 3aCeJaHui METOINYECKON
KOMHUCCHH 3JIEKTPOIHEPIETHUECKOT0 (PaKyIbTeTa
[Tporokon Ne 1 ot 29 aBrycra 2022 1.

[Ipencenarens
METOIMYECKO KOMHCCHH (PaKyJIbTeTa E.A. KomapoBa




1 IlepeyeHb NUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs M0 TUCHHUILIUHE, COOTHECEHHBIX
¢ INIAHMPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/JIbHOM POTrPaMMbI

[{enbro N3y4eHUS TUCITUTUIMHBI SIBIISIETCS (POPMUPOBAHUE CTIOCOOHOCTH 00ECTICUH-
BaTh TPEOOBAHMS JICKTPOMATHUTHOW COBMECTUMOCTH TIPH pa3pabO0TKe MPOSKTHOM U pa-
Oouell TOKYMEHTAIUU CUCTEM JIEKTPOCHAOKEHUS U B TIPOLIECCE IKCILTyaTalluhd BTOPUY-
HOTO 00OpPYZOBaHUS M CUCTEM UG POBHU3AIINN MIEKTPOCETEBBHIX OOBHEKTOB.

N3ydenne nUCHUIIMHBI HAIIPABJICHO HA PELICHUE CIEAYIONUX 3a/1a4:

- ®opmupoBaHUe Y 00y4YaIOMUXCS 3HAHUN, YMEHUN U HABBIKOB IMO3BOJISIOIINX
OCYILECTBIATH pa3paboOTKy MPOEKTHOM U pabouel JTOKyMEHTAIMU MTPOEKTa CUCTEM HJIEK-
TpOCHAOXKEHUs ¢ COOI0/IEHNEM TPEOOBAHUM 2JIEKTPOMAarHUTHON COBMECTUMOCTH;

- ®opmupoBaHUE Y 00YyYaIOIIUXCSl 3HAHUN, YMEHUN U HABBIKOB IMO3BOJISIOIIUX
oOecrieuynBaTh TpeOOBaHUS JICKTPOMArHUTHON COBMECTUMOCTH B MPOIECCE IKCILTyaTa-
MU BTOPUYHOTO 000PYI0BAHUSA U CUCTEM ITU(DPOBU3ALMH SJIEKTPOCETEBBIX 00BEKTOB.

B pesynbrare nuzydeHus TuCHUILTUHBL 00yYaronuecs 10KHbI IPUOOPECTH cliey-

HOIHC 3HAHNWA, YMCHU A, HABBIKH:

KO,I[ N HAUMCHOBAHUC
KOMIICTCHIIUNU

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS

HnaanyeMLIe PE3YyJIbTAaThl
06y‘IeHI/I$I IO JUCHUIIIIMHE

[TK-1. Cnocoben ocy-
IIECTBIATH pa3pa-
O0TKY IPOEKTHOH U
paboueit TOKyMeHTa-
I[UY TIPOEKTA CHCTEM
IIEKTPOCHAOKEHUS

KOMIIETCHIINH
3HaTh TpeOOBaHUS JIEKTPOMArHUTHON COBMe-
CTUMOCTH K MHUKPOIIPOLIECCOPHBIM CHCTEMaM
€JICMHOM 3aIMThI M aBTOMATU3ALNH
[IK-1.1. Cnocoben ocy- D

HIECTBIIATH BBIOOpP 000pYH0-
BaHUS JUISI CUCTEM 3JIEKTPO-
cHabOxeHus

YMeTb onpenensaTe ypoOBHU IOMEX0YCTONYUBO-
CTH 3JIEKTPOOOOPYIOBaHMS PEJICHHON 3aLUTHI
Y aBTOMaTU3aLUU

Bnaners HaBbIkamMM BbIOOpa 000PYAOBaHUS CHU-
CTEM 3JIEKTPOCHA0KEHUSI C yU€TOM TpeOOBaHUM
JIEKTPOMAarHUTHOM COBMECTUMOCTH

IIK-1.3. Cnocoben ocy-
HIECTBIATh Pa3pabOTKy TO-
SICHUTEJIbHOW 3alUCKH Ha
Pa3IMYHBIX CTaJAMUSIX MPOEK-
TUPOBAHUSI CHCTEMBI DJIEK-
TPOCHAOKEHUS

3HaTh TpeOOBaHUS K MPOEKTHBIM PEIIEHUSM IO
00€CIEeYeHNI0 3JIeKTPOMAarHUTHOW COBMECTH-
MOCTU U COJIEpXKaHME pa3jieda IMPOeKTa o
JIEKTPOMAarHUTHOM COBMECTUMOCTH

YMmeTh obecrieunBaTh TpeOOBaHUS JIEKTPOMAr-
HUTHOW COBMECTUMOCTH IIPU IIPOEKTUPOBAHUN
CHUCTEM DJIEKTPOCHAOKEHHUS

Brnaners HaBbIKaMu pa3pabOTKH pasjena Mmpo-
€KTa 10 AIEKTPOMAarHuTHOM COBMECTUMOCTH

[TK-2. CniocobeH ocy-
IIECTBIATH pa3pa-
OOTKY KOHIICTILIUN
AKCILTyaTaIl[ii CUCTEM
ANEKTPOCHAOKEHHS

IIK-2.3. Cmnocoben ocy-
IIECTBIIATH OopraHu3alnunro
pa3pabOTKU U COTJIACOBAHUE
TEXHUYCCKUX yc.]'[OBHﬁ, TEX-
HUYECKUX 3aJlaHWi B YacTH
peHOBalM W MOJEpHHU3A-
UM CHUCTEM DIIEKTPOCHAO-
KEHUS

3HaTh MepeyeHb UCHBITAHUM 3JIEKTPOMAarHuT-
HOM 00CTaHOBKH Ha 0OBEKTaX AIEKTPOCETEBOTO
X039MCTBa

YMeTh onpeaensiTs 3MeKTPOMarHuTHyI0 o0cTa-
HOBKY M COBMECTHUMOCTb BTOPUYHOTO 000PYI0-
BaHUA U CUCTEM LU(POBU3ALUU MPHU IKCILTya-
TaIMM JIEKTPOCETEBBIX 0OBEKTOB

Brnagers HaBbIKaMH pa3pabOTKU U COTJIACOBa-
HHUS TCXHUYCCKUX YCHOBI/Iﬁ U TCXHUYCCKHUX 3a-
JAaHWI B 4aCTH PEHOBAIIMU U MOJCPHU3AIINH CU-
CTEM 3J'IeKTpOCHa6)KeHI/I$[ C LICJIBIO ITOBBIIIICHUA
ANEKTPOMArHUTHOM COBMECTUMOCTH BTOpHY-
HOTO O0OpYIOBAaHMS U CUCTEM IU(POBU3ALNH
ANEKTPOCETEBBIX OOHEKTOB




OcHOBHBIMU 3TaniaMu (POPMUPOBAHUS KOMIIETEHIIUN MTPU U3YUYEHUN TUCHUTIIIMHBI
SIBJISIETCS TTOCJIEIOBATENILHOE OCBOCHHUE CO/IEPKATEIBHO CBA3aHHBIX MEXKY CO00M pasjie-
JIOB ¥l TEM JIUCUMILINHBI.

2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl

JucuunnuHa «IeKTpOMarHuTHasi COBMECTUMOCTh MUKPOITPOILIECCOPHBIX CUCTEM
pelelinoi 3anmmThl 1 aBroMaTu3auny (b1.B.02) oTHOCHTCS K TUCIIUTUIMHAM Y9acTH, (hop-
MUPYEMOW YYaCTHUKAMH 00pa3oBaTelibHbIX OTHOWEHUH brnoka 1 «/lucuuniansasl (Mo-
JyJIA)» y4eOHOTro TUIaHa MOJATOTOBKM MarucTpoB o HampasieHuto 13.04.02 Dnekrpo-
HHEPreTrKa U SJIEKTPOTEXHUKA, HAMPABIEHHOCTH (MPOGUiIh) «DIEKTPOCHAOKEHHUE .

MecTo TUCUUIUTMHBI B CTPYKTYpE 00pa30oBaTeIbHONU MPOTrPaMMBI

SHEPreTUYECKON CUCTEME

WNHpekc 1 HauMeHOBaHUE AUCIUIUIMHBI (MOIYJIS), dopma Kypcel 06yuenus
MPAKTUKH, YIACTBYIOIIUX B OPMUPOBAHUU oByueHHs ) :
KOMIIETEHIINI Kypc Kypc 3 kype
[TK-1. Crioco6eH ocyecTBISITh pa3pad0TKy MPOEKTHOM U paboyeil JOKyMEHTAIUH MPOEKTa CUCTEM
ANEKTPOCHAOKCHHUS
b1.B.02 DnexkTpoMarHuTHass —COBMECTUMOCTH Ounas +
MHUKPOIPOIIECCOPHBIX CHCTEM PEJICHHOMN 3aIlIuThI
u aBI;“OMI;.TII/IIBaI_II/Ig i B 3aounas "
b1.B.03 KommbrorepHsie, CETEBbBIC u Ounas +
nH(OPMAaLIMOHHBIE TEXHOJIOTUU 3aouHas +
b1.B.04 HWudopmanmonHass 0e30macHOCTh B Ounas +
ANEKTPOIHEPIeTUKE 3aouHas +
b1.B.05 CoBpeMeHHbIE  DJICKTPUYCCKHUE H Ounas +
9JIEKTPOHHBIE ANIapaThl 3aouHas +
b1.B.06 ITpoexTupoBanue UG POBBIX Ounas +
AIIEKTPHUYECKUX CeTeH 3aouHas +
b1.B./IB.01.01 3amura 371€KTpUUECKUX CETEH OT Ounas +
IIepEHAPSKEHUN 3aoyHas +
b1.B./IB.01.02 3ammurta 0T KOMMYTAIlMOHHBIX Ounas +
nepeHanpsHKeHun 3aouHas +
b2.0.01(IT) Hayuno-uccnenoBatenbckas pabora Ounaz *
3aoyHas +
Ounas +
b2.0.02(I1) [TpenaumniomHas npakTuka 3a0unas "
Ounas +
b2.B.02(IT) [IpoekTHast mpakTukKa 3a0unas "
I1K-2. CniocobeH oCcylecTBIATh pa3padoTKy KOHIEMIIMU SKCILTyaTallud CUCTEM DJICKTPOCHA0KEHUS
b1.B.01 AKTyaJlbHbBIE poOIIeMbI Ounas +
JIEKTPOIHEPTETUKHU U AIEKTPOTEXHUKHU 3aouHas +
b1.B.02 DnekTpoMarHuTHass COBMECTUMOCTH Ounas +
MHUKPOIPOIIECCOPHBIX CHCTEM PENeHHOMN 3aIiuThI
" aB§OMI;TII;IISaHI/III:/)I P B 3aounas *
b1.B.04 HWudopmanmonHass 0e30macHOCTh B Ounas +
HJIEKTPOIHEPTETHKE 3aouHas +
b1.B.07 CoBpeMeHHBIE METOABI OpraHU3AIHN Ovynas +
HKCILTyaTaIllMN CUCTEM HJIEKTPOCHAOKEHHUS 3aouHas +
b1.B.08 VYmpaBieHne mOTOKaMHU AaKTHBHOH W Ounas +
PEaKTUBHOIM MOIIIHOCTH B JIEKTPHUUECKUX CETSIX 3aouHas +
b1.B./IB.02.01 DYHKITMOHUPOBAHHUE Ounas +
BO300HOBIISIEMBIX HCTOYHHUKOB HEPTUH B €IUHON
3aoyHas +




b1.B./IB.02.02 TIlpoGmemsl W HampaBJICHHS Ovynas +
pa3BUTHS BO3OOHOBISIEMON YHEPTETHKU 3aouHas +
OuHas +
b2.0.01(IT) Hayuno-uccnenoBarenbckast padbora
(IT) Hayu g P 3aouHast +
OuHas +
b2.0.02(IT) [IpenmumioMHas mpakTHUKa
(IT) Tpenn P 3aouHast +
OuHas +
Bb2.B.03(IT) Texnosnoruueckasi mpakTuka
3aouHas +
OuHas +
b2.B.04(I1) DxcruryararimoHHasi IpaKkTHKa
(I) yaran P 3aouHas +
OT/.01 CoBpemeHHbIE CPEACTBA MOJACITUPOBAHUS OuHas +
3IEKTPOIHEPTETUUECKUX €KHUMOB a00ThI
P p P p 3aouHas +
U(PPOBBIX IJEKTPUUCCKUX CETEH
OT/.02 NHTennekTyanbHbIi y4€T Ounas +
AJICKTPOIHEPTUU 3aouHas +

JUIsL yCHenHoro OCBOEHUs JUCUUIUIMHBI «DJIEKTPOMAarHUTHAasT COBMECTHUMOCTD
MHUKPOIIPOIIECCOPHBIX CUCTEM peliciiHON 3amuThl 1 aBTroMatu3anumn» (b1.B.02) Heooxo-
JUMO 00J1aJ1aTh 3HaHUSAMHU B 00JIACTU 3JIEKTPOIHEPTETUKH U DJIEKTPOTEXHUKH 110 PE3YJIb-
TaTaM 00y4eHHs 1O MporpamMmmaM OakajaBpuaTa WIH CIIEHUATUTETA.

MuHUMaNTbHBIMU TPEOOBAaHUSMHU K «BXOJIHBIM» 3HAHUSM, YMEHUSIM, HABbIKaM, He-
0OXOJIMMBIM ISl U3yYEHHUsI TaHHOW JUCIUIUIMHBL, SIBJIETCS YAOBIETBOPUTEIBLHOE OCBO-
eHue yuyeOHOM mporpaMMel OakaidaBpuaTa Wid CeluaInuTeTa.

B cBorO ouepenpb 3HaHUS, YMEHHUSI, HABBIKH, ITOJIyYEHHBIE B XO/1€ U3YUEHUS AUCLIH-
IUIMHBI «DJEKTPOMArHUTHAs COBMECTUMOCTh MHKPOIIPOLIECCOPHBIX CHUCTEM PEIICHHOMN
3amuThl U aBToMaru3anum» (b1.B.02), OyxyT mone3HbIME PH OCBOCHUM TaKUX JTUCIIU-
IUJTUH U (WJIM) TPOXOKACHUU TAKUX MPAKTUK, KaK « COBPEMEHHBIE JIEKTPUUYECKHE U DJIEK-
Tponnble ammapatel» (b1.B.05), «IIpoextupoBanue mudpoBbIX IEKTPHUUECKUX CETEH»
(b1.B.06), «CoBpeMeHHBIE METO/bI OpPTraHU3aIMK IKCILTyaTaIl[ii CUCTEM JICKTPOCHAO0-
xenus» (b1.B.07), «Ynpapienue noTokaMu akTUBHON M PEaKTUBHOW MOIIIHOCTH B DJICK-
Tpuueckux cetsax» (b1.B.08), «®yHKuMOHMpOBaHME BO30OHOBIISIEMBIX HCTOYHHKOB
sHepruu B eanHou suepretuueckoit cucreme» (b1.B.J1B.02.01), «IIpo6iemsl u Hampas-
JeHus pa3BuThs Bo300HOBIsieMoi sHepretukn» (b1.B.JIB.02.02), «Hayuno-uccnenona-
tenbekas padoray (b2.0.01(11)), «Ilpenaummomuas npaktuka» (b2.0.02(11)), «IIpoekt-
Has npaktuka» (b2.B.02(I1)), «Texnonornueckas npaktuka» (b2.B.03(I1)), «Oxcmnya-

taunoHHass npaktuka» (b2.B.04(I1)), «HTennekryanbHbli y4€T AIEKTPOIHEPTHUM
(OTH.02).

3 O0beM AQUCHMILIMHBI B 3a4YeTHBIX €IMHMIAX C YKAa3aHHEM KOJIN4YecTBa
aKaJleMU4eCKNX YaCOB, BbIJIEJEHHBIX HA KOHTAKTHYKH padoTy 00y4awiumxcs ¢
npenogasaregeM (M0 BHAAM Y4eOHBIX 3aHATHH) M HA CAMOCTOSITEIbHYI0 padoTy
o0yuyaromuxcs

Ounas popma 00yueHuUs

Pacripenenenue yacos
Bcero

Bun yuebHoit paboTbl 0 CEMECTpaM
4acoB .

KonrtakTHas pabora oOyuaromuxcsi ¢ mpernojaBaTe-
neM (110 y4eOHBIM 3aHSITHSIM), BCETO 48 48
JIEKIIMOHHBIE 3aHITHS 16 16




B TOM 4YHUCJIC B q)OpMC HpaKTHqCCKOﬁ IIOATOTOBKH

[TpakTyeckue (CeMUHAPCKUE) 3aHATHS 16 16
B TOM 4HCIIe B (hopMe MPaKTUIECKON MOTOTOBKU — —
JlabopaTopHbIe 3aHSITHS 16 16
B TOM uucie B hopMe MPaKTHUYEeCKOU MOATOTOBKU — —
CamocrosiTenbHasi paboTa 00y4aromuxcs, BCEro 60 60
BrinosHeHne KypcoBoil pabOThI — —
BrinonHeHne KypcoBOro mpoeKTa - -
BrimonHeHne pacyeTHO-rpaduIecKoil paboThl 10 10
Brmonnenne pedepara = —
CamoCTOSITENBPHOE N3YUEHUE PA3JIEIIOB U TEM 50 50
[TpoMexyTOoUHas aTTECTaIUS 36 36
DK3aMeH 36 36
3adeT ¢ OLEHKON — —
3auer — —
KypcoBas paborta / KypcoBoit mpoekT — —
4acoB 144 144
OO6u1as Tpy10€MKOCTh
3a4ETHBIX €IUHUIL 4 4
3aouHas ¢hopma 00yyeHuUs
Pacnipenenenue yacoB
Buy yue6GHo#t paboThl Beero 110 CeCCUAM
JacoB
2
KonTaktHas pabota oOywarommxcs ¢ mpenojiaBaTe- 8 3
jieM (110 y4eOHBIM 3aHSATHSIM), BCETO
JIeKIIMOHHBIE 3aHITUS 4 4
B TOM uucie B hopMe MPaKTHIECKOU MOATOTOBKU - -
[TpakTueckne (CeMUHAPCKUE) 3aHATUS 2 2
B TOM 4YHCIIe B (hopMe IPAKTHICCKON MOTOTOBKH - -
JlaGopaTopHbIe 3aHITHUS 2 2
B TOM 4YHCIIe B (hOpMe NIPAKTHISCKON MOTOTOBKH - -
CamocrosiTenbHasi padoTa 00yUYarIIMXCs, BCETO 127 127
BrinonHenne KypcoBoi paboThI — —
BrinoHeHNE KypcOBOTO MPOEKTA - -
Brlinonnenue pacueTHo-rpaguueckoil paboTsbl - -
Brinmonnenue pedepara - -
BrlnonHeHre KOHTPOJIbHOM pabOThI 15 15
CamocTosITeIbHOE N3YUYEHUE PA3/ICIIOB U TEM 112 112
[TpomexyToUHast aTTeCTalUs 9 9
DK3aMeH 9 9
3adeT ¢ OUEHKON — —
3auet — —
KypcoBas pabota / KypcoBoii mpoekT — —
4acoB 144 144
OO611ast Tpy10€MKOCTh
3a4E€THBIX €IUHHUIL 4 4




4 Coaepxxanue JAUCHMILUIMHBI, CTPYKTYPUPOBAHHOE IO pa3jaejaM M TeMaM C
YKa3aHHEM OTBEJEHHOr0 HAa HHUX KOJHMYeCTBA aKaJeMH4YeCKHX YacoB M BHUIOB
y4eOHBIX 3aHATHI

4.1 TeMaTH4eCKMil IJIAH TUCHUIIINHBI

Ounas dhopma 00yueHUs

KonTaktHas padora (110 yueOHBIM 3aHSATHSIM) Camo-
HpaK_ CTOA-
BTOM | .o | BTOM BTOM | jop
YHCJIE B YHCIIE B YHCIE B
Jlexmu- CKHE JIaGo- HOE
Hamveroparie OHHBIC bopwme (cemm (popme aTo $opue u3y4e-
pasacsioB U TCM AUCHHUILIMHBL MPAKTH- MIPAKTH- p p MPAKTHU-
3aH- . | Hap- . |HBIE 3a- ., | HHE
YEeCKOU 4eCcKOu YEeCKOU
THS CKHE) HATUS pasje-
[MOJTO- SatsL IOTO- nojro- | oo
TOBKH . TOBKH TOBKH | o\

Paznen 1. OOecnieueHue 3I€KTPOMAarHUTHONM COBMECTHUMOCTH BTOPUYHOIO OOOpPYIOBaHHUS U CHUCTEM
1M (POBU3ALMH NIEKTPOCETEBBIX OOBEKTOB
Tewma 1. O6mume ykazanus 1o odecrneye-
HUIO 3JEKTPOMAarHUTHOW COBMECTUMO-
CTH BTOPUYHOTO OOOpYyIOBaHWUSA M CH-| 2 - - - - - 6
CTeM LM(PPOBHU3ALMU HIIEKTPOCETEBBIX
00BEKTOB

Tema 2. OGecnieueHue 3MeKTPOMArHUT-
HOI COBMECTHUMOCTH TIPH MPOEKTHPOBA-

HUU 3a3€MJISIIOIIETO yCTPOWCTBA MOJ- 2 a 8 a a a 6
CTaHIIUHU

Tema 3. OGecnieuenue 3M€KTPOMArHUT-

HOM COBMECTUMOCTH TIPH MPOCKTHPOBA-| 2 — — — — — 6

HUM KaOeJIbHOM KaHaIM3aluu

Tema 4. OGecnieueHue 3a€KTPOMarHUT-
HOW COBMECTHUMOCTH IIPH MPOEKTUPOBa-| 2 — 4 — — — 6
HUU MOJTHUE3AIIUThI

Tema 5. OGecnieueHue 3IEKTPOMAarHUT-
HOM COBMECTHMOCTH CUCTEM OIlEepaTHB-
HOTO IOCTOSIHHOTO TOKA U CUCTEM DJIEK-
TPOIUTAHUS IEPEMEHHBIM TOKOM
Paznen 2. OnpenesneHne 31eKTPOMarHUTHOM 00CTAaHOBKH M COBMECTHUMOCTH BTOPUYHOI'O 000pYI0Ba-
HUS U CHUCTEM LM (POBU3AIMH ITPU SKCILTyaTallUU JIEKTPOCETEBBIX 0OBEKTOB
Tewma 6. [IpoBeneHue n3mMepeHuit u pac-
YEeTOB 110 OMNpEIENICHHIO d3JeKTpoMar-| 2 — 4 — 4 — 8
HUTHOM 00CTaHOBKHU

Tema 7. WcnblTanue KOHTYypa 3a3emiie-
HUS

Tema 8. KOHTpOIb 1 MOHUTOPHHT Kaye-
CTBa MIEKTPUUECKON SJHEPTUHU

HTOTO 110 IUCIUTIINHE 16 - 16 - 16 - 50




3aouHas dhopma 00ydeHuUs

KonrtaktHas pabota (1o y4eOHbIM 3aHATHSIM) Camo-
HpaK- CTOsI-
BTOM | . | BTOM BTOM | pom
qucie B 4uclie B qucie B
Jlexuu- CKHe Jlabo- HOC
Hamverorarme OHHLIiIe (bopme (cemm (popme aTo (opue u3y4e-
pasaciioB U TEM AUCHHUILIMHBL [IPaKTHU- IIpaKTU- p p IIPaKTHU-
3aH5- . | Hap- . |HBIE 3a- . | HHC
YEeCKOU YEeCKOou YeCKOn
THS CKHE) HATUS pasne-
moxro- | .~ | moaro noaro- | oo
TOBKM | | TOBKH TOBKH | o\

Paznen 1. OGecrieueHne IEKTPOMAarHUTHOW COBMECTUMOCTH BTOPHYHOT'O OOOpPYIOBAaHHS M CHCTEM
1M (POBHU3AIUH ITECKTPOCETEBBIX OOHEKTOB
Tema 1. O6mume ykazanus 1mo odecrneyde-
HUIO DJIGKTPOMArHUTHOW COBMECTHUMO-
CTH BTOPUYHOTO OOOpPYJOBAaHHS U CH-| 2 — — — — — 14
cTeM [H(POBU3ANUU DIIEKTPOCETEBBIX
00BEKTOB

Tema 2. OGecrieueHne MEKTPOMArHHUT-
HOW COBMECTHUMOCTH IIPH IMPOCSKTHPOBA-

HUM 3a3eMJIIONIET0 yCTpoiicTBa MOA-| a 2 a a a 14
CTaHLUH

Tema 3. OGecrieyeHne >MEKTPOMArHHUT-

HOI COBMECTUMOCTH MPM HPOEKTUPOBA-|  — — — — — — 14

HUU Ka0eJIbHOM KaHAJIM3aluU

Tema 4. OGecnieuenue 3MEeKTPOMArHUT-
HOM COBMECTUMOCTH IIPU IIPOEKTUPOBA-|  — — — — — — 14
HUH MOJIHUE3ALUTHI

Tema 5. OGecnieueHue 31€KTPOMarHUT-
HOM COBMECTHMOCTH CUCTEM OIlEpaTHUB-
HOTO MOCTOSIHHOT'O TOKa U CUCTEM dJIeK-
TPONMUTAHUS IEPEMEHHBIM TOKOM
Paznen 2. Onpenenenne 31eKTPOMarHUTHOM 00CTaHOBKU U COBMECTHMOCTH BTOPUYHOI'O 000pYI0Ba-
HUS U CHCTEM LM(POBU3AIMH ITPU SKCILTyaTallUU JIEKTPOCETEBBIX 0OBEKTOB
Tewma 6. [IpoBeaenue nzmepeHuii u pac-
YeTOB 10 OMNpPENCICHHUIO 3JIeKTpoMar-| 2 - - - - - 14
HUTHOM 00CTaHOBKHU

Tema 7. UcnpiTaHue KOHTYpa 3a3eMiie-

- - - - - - 14

- - - - - - 14
HUS
Tema 8. KOHTpOJIb ¥ MOHUTOPHHT Kave-| B B B 2 B 14
CTBA DJIEKTPUYECKON YHEPTHH
Htoro no muciuiiinie 4 - 2 - 2 — 112

4.2 Conep:kanue JUCHUIINHBI

Tema 1. OOmue ykazaHus 1Mo 00ecneYeHU0 dAEKTPOMATHUTHOW COBMECTUMOCTH
BTOPUYHOTO 00OPY/IOBAHUS U CUCTEM ITU(DPOBU3ALINK IAEKTPOCETEBBIX 00BEKTOB. Tep-
MUHBI U omnpefenenus. TpeboBaHusl K MPOEKTHBIM pelieHusiM 1o obecneuenno OMC.
[Topsimok pemienust BorpocoB OMC npu MPOSKTUPOBAHUM IJICKTPOCETEBBIX OOBEKTOB.
Coneprxanue pazaena npoekra mo IMC. KoMronoBka o00opyaoBaHus, 31aHUA U TTOME-
ICHUU.

Tema 2. ObecnieueHre 3JIEKTPOMArHUTHON COBMECTUMOCTH TIPH TIPOSKTHPOBAHUN
3a3eMJIIOILEr0 yCTpoiicTBa mojacTaHiuu. TpeboBanuss OMC npu mpoeKTUPOBAHUU 3a-
3eMJIIOIIET0 YCTPOMCTBA MOACTAHIIMY. 3a3eMIISIFOLIEE YCTPOMUCTBO noactanuuid ¢ OPY.
HanpskeHuss ¥ TOKM NPOMBILUIEHHOM YacTOThI, BO3JCHCTBYIOIIME HA BTOPUYHOE




000py1I0BaHUE NIPU KOPOTKUX 3aMBIKaHUAX HA 3eMiIt0. VIMITylIbCHBIE TOMEXH, 00YCIIOB-
JICHHBIEC TOBBIIIEHUEM ITOTEHIMANA 3a3€MIIMTENS. 3a3€MIICHUE 3[aHUNA U COOPYKEHUM.
3azemnenue KPYD. 3azemnenne nikadoB 1 nmaHemnei.

Tewma 3. OOecneueHre 31EKTPOMArHUTHON COBMECTUMOCTH IIPH MPOEKTHPOBAHUN
KabenpHOM KaHanmu3anuu. TpedoBanus OMC mpu NpoeKTUPOBAHUHU KaOeIbHON KaHaJH-
3anuu. UMy abCHbIE TOMEXH, HABOJUMBIE BO BTOPHUYHBIX LIETISIX IPU KOPOTKUX 3aMbIKa-
HUSAX U KOMMYTALMSIX B IEPBUYHBIX LEIIAX.

Tema 4. OOecnieueHre 31EKTPOMArHUTHON COBMECTUMOCTH IIPH MPOEKTHPOBAHUN
MostHHe3auMThl. TpeboBannsa OMC npu NpOEKTUPOBAHUM MOJHHUE3AIUTHI. 3alUTa OT
npsambix yaapoB mosnnuu PY u I1C 110 — 750 xB.

Tema 5. ObecnieueHue 3EKTPOMAarHUTHON COBMECTUMOCTH CUCTEM OIIEPATUBHOIO
MOCTOSTHHOTO TOKa U CUCTEM AJIEKTPONUTAHUS IIEpeMEHHBIM ToOKOoM. TpeboBanust OMC k
CUCTEMaM OIIEPaTUBHOIO OCTOSIHHOTO ToKa. TpedoBanus OMC k cuctemam 31eKTpOIu-
TaHUs IEPEMEHHBIM TOKOM. 3aIMTa OT Pa3psiioB CTATUYECKOTO IIEKTPUYECTBA.

Tema 6. [IpoBeaeHre U3MEPEHUI U PACUETOB IO ONPEAEICHUIO 3JIEKTPOMAarHhuT-
HOI 00cTaHOBKU. HanpsikeHust M TOKHM MPOMBILUIEHHOW YacToThl pu K3 Ha mmHax pac-
NpeNeTUTENbHBIX YCTPOUCTB. IMITyJIbCHBIE TOMEXH MPU KOMMYTAIUSAX CHIOBOTO 000-
PYJIOBaHUS M KOPOTKUX 3aMbIKaHUSAX HA MIMHAX PACHPEAEIUTENIBHOrO ycTpoiicTBa. M-
NyJIbCHBIE TIOMEXU NPH yAapax MOJHUU. DJIEKTPOMATHUTHBIE MO PaguovYacTOTHOTO
nuanasoHa. Pa3psibl cTaTH4eCKOro 3jeKTpuiecTBa. MarHUTHbIE TOJI IPOMBIIUIEHHON
4acToThl. IMIyJbCHBIE MarHUTHBIE 1OJIs. [Tomexu, cBA3aHHBIE C BO3MYILEHUSIMU B Li€-
ISIX IIUTAaHWUSI ABTOMATU3UPOBAHHOM CHCTEMBI TEXHOJIOTMYECKOTO yrpaBieHus. [lomexu
OT BCIIOMOTaTeJIbHOTO 3JIEKTPOOOOPYA0BAHUS.

Tema 7. MicniplTaHne KOHTYpa 3a3eMyIeHUs. Tpex/ 4eThIpeXMmpoBOIHON TecT (IIpo-
BEpKA) CONPOTUBIICHU 3a3eMIICHHs. M3MepeHue conpoTUBIIEHUS 3a3€MJICHUS C IIOMO-
b0 TOKOU3MEPUTEINIBHBIX KJIEHIEH U IBYX LIYIIOB (30H0B). I3MepeHre CONpOTUBICHUS
3a3eMJICHHS C TIOMOIIBIO JyX TOKOM3MEPUTENbHBIX Kiemei. Mcnbitanus koutypa N-PE.
HccnenoBanue nmapameTpoB 3a3eMIIEHUSI TOCPEACTBOM MHOTO(QYHKIIMOHAJILHOTO U3Me-
pUTENS TapaMeTPOB dIEKTpoycTaHOBOK MI 3155

Tema 8. KOHTpOIb 1 MOHUTOPUHI KauyecTBa AJIEKTPUUYECKOW 3Heprun. Hopmsl u
MOKa3aTelld KadyecTBa 3JIEKTpUyYecKor sHepruu. KOoHTpoJsib KauecTBa 3JEKTPUUYECKON
SHepruv. MOHUTOPUHT Ka4yecTBa dJIEKTPUUECKOM dHepruu. MccnenoBanue nokasarenen
KAaueCTBa AJIEKTPUUECKON SJHEPTUU B CUCTEMAX JIEKTPONUTAHUS IEPEMEHHBIM TOKOM I10-
CPEACTBOM aHAIM3aTOpa KadyecTBa dnekrpuueckoit sneprun POWER MASTER MI 2892,

5 Tekymuii KOHTPOJIb YCHEBAEMOCTHM M TMPOMEXKYTOUYHAS AaTTeCTAUUS IO
AUCHUNIHHE

CpencTBa U KOHTPOJIBHBIE MEPOTIPHUITHS, HEOOXOIUMBIE JIJISI OTICHKU
3HAHWI, YMEHUHN, HABBIKOB, TPUOOPETEHHBIX B PE3YJIHTATE U3YUCHUS TUCITUTIITUHBI

HaunmenoBanune Dopmb Dopmbl
PA3/IENOB U TEM JIMCIHTUTHHB* OLIEHOYHBIX CPEACTB | MPOMEKYTOUHON
TEKYILIETO KOHTPOJIS arTecTalnuu

Paznen 1. OGecniedeHne 31eKTpOMarHuTHONH COBMECTUMOCTH BTOPUYHOTO 000-
PYZOBaHUS M CUCTEM ITU(PPOBHU3AIMH DIIEKTPOCETEBBIX 00HEKTOB

Tema 1. O6mue ykazanust mo 00eCreyeHnIo deKTpomar- OK3aMeH
HUTHOW COBMECTMMOCTH BTOpHYHOro obopymoBanus u | CobecenoBaHue
cucTeM U(POBU3AIUU DIEKTPOCETEBBIX 00BHEKTOB




Tema 2. OGecnieyeHre JIEKTPOMAarHUTHONH COBMECTHMO- | CKas padoTa, KOH-
CTH NPU NPOEKTUPOBAHUM 3a3€MIIIOLIETO YCTPOMCTBA | TposbHas pabora

Pacuerno-rpaduue-

IIO/ICTaHIIUI 3204HOM (HOPMBI
00y4eHus
Tewma 3. O6ecnieyeHrE MIEKTPOMArHUTHONH COBMECTUMO-
. CobecenoBanue
CTH MPU MPOCKTUPOBAHUY KA0CIbHON KaHAIM3AIUN
Tema 4. O6ecnieyeHrEe MIEKTPOMArHUTHONH COBMECTUMO-
CobecenoBanue

CTH IIPU NPOCKTHUPOBAHUN MOJIHUC3AIIUTHI

Tema 5. O6ecnieyeHrE MIEKTPOMArHUTHONH COBMECTUMO-
CTH CHCTEM OINEPaTUBHOIO MOCTOSHHOTO TOKA U CUCTEM CobecenoBanue
ANEKTPONUTAHUS IEPEMEHHBIM TOKOM

Pazmen 2. OmnpeneneHue >IeKTPOMAarHUTHOW OOCTAHOBKH U COBMECTHMOCTH
BTOPUYHOTO 00OPYIOBaHHS U CHCTEM IH(PPOBU3ALINY TIPHU IKCILTyaTAIUN DIICK-
TPOCETEBBIX O0BEKTOB

Tema 6. [IpoBenenue uamepeHuii u pacueros 1o onpene- | Otyer no yabopa-
JICHUIO 3JIEGKTPOMArHUTHON 00CTaHOBKHU TOpPHOI paboTe

Tema 7. McnibiTaHne KOHTYpa 3a3€MJICHUS

Otuer no nabopa-
TOpPHOI paboTe

Tema 8. KoHTpoJib 1 MOHUTOPHUHT KadyecTBa 3nekTpude- | Otyer mo nabopa-

CKOM SHEPTHUH

TOpPHOI paboTe

[I[Ixama v KpuTEpHUN OLICHUBAHUS 3HAHWUM, YMEHHUM, HABBIKOB,

IpUOOPETEHHBIX B PE3YJIHTATE U3YUEHHUS TUCUUILIIUHBI

Ikamna
OLICHUBaHUA

Kputepuu onenkun

DK3aMeH

«OTInyHO»

OOyuaromuiics 04HOM U 3204HOM (OpMBI 0OyUEHUS BBINOJIHUII B TOJHOM 00BEME
¥ OTYHTANI JTa0OpaTOpHBIE PAaOOTHI, BBHIMOJHUI PacyeTHO-rpadudecKyro padoTy
(KOHTpOJIBHYIO paboTy 3a04HOI (hopMBbI 00yUEHHMSI), JaJl BEPHBIE U Pa3BEPHYTHIE OT-
BETHI C TIOSICHEHUSIMU Ha BOIIPOCHI / 3aJIaHMsI ISl IPOBEPKU YPOBHSI 00y4EHHOCTH
3HaTh, YMETb U BJIAJICTh.

B pesynbrare oOyuwaromuiics oOHapy»)uBaeT c(hOpMUpPOBAHHBIE M CHUCTEMaTHYE-
CKHE 3HaHMSA, YCHEIIHOE U CHCTEMAaTHYecKoe YMEHHE HCIOJIb30BaTh MOIY4YEeHHBIE
3HaHUS, YCTIEITHOE M CUCTEMAaTHYeCKOe MPHUMEHEHNE HaBBIKOB. JTO MOATBEPKAAET
BBICOKUH (IIPOJABUHYTHIN) YPOBEHB TOCTUKEHHUS IUIAHUPYEMBIX PE3yJIbTaTOB 00Y-
YCHHUs 10 AUCIUILINHE

«Xopomro»

OOyuaromuiicss 0O4HON U 3a09HOM (OPMBI BHITIOJIHUI B TIOJTHOM 00bEME M OTUHUTAI
nabopatopHble pabOThI, BHITOIHUI pacyeTHO-TpadudecKyro paboTy (KOHTPOIbHYIO
paboty 3a04HOI (opMbl 00yUEHHST), 1a] BEpHbIE, HO C HEKOTOPBIMU 3aMEYaHUSIMU
Y HeZI0YeTaMU OTBETHI Ha BOIIPOCHI / 3aJJaHusl AJIsl IPOBEPKU YPOBHS 00YUEHHOCTH
3HATh, YMETb U BJIAJICTh.

B pesynbrare oOyuarommiicss 0OHapyXuBaeT cHOpMUPOBAHHBIE, HO COJIEpPIKAIINE
OTJIeNIbHBIE TPOOEITBl 3HAHUS, B 1IeJIOM YCIEIIHOE, HO CoJiepaKalliee OTAEIbHbIE ITPOo-
0ebl yMEHHE UCIOJIb30BaTh MOJIyY€HHbIE 3HAaHUS, B IIEJIOM YCHEIIHOE, HO COIpPO-
BOJKJatoIIeecs OTACTbHBIMU OIIMOKaMU PUMEHEHUE HABBIKOB. JTO MOJTBEPIKIAET
cpenHul (MOBBILIEHHBIN) YPOBEHB TOCTHXKEHUS IJIAHUPYEMbIX PE3yJIbTaTOB 00yUe-
HUS 110 TUCIMILIIMHE

«Y IOBIIETBO-
PHUTEIBHOY

OOyuaromuiicsi OYHON U 3a09HON (POPMBI BHITIOJIHUII B TIOJTHOM 00BbEME M OTUUTAI
n1abopaTopHbIe pabOTHI, BBIMOIHUI PACYETHO-TPAPUUECKYIO pabOTy (KOHTPOJIBHYIO
paboTy 3a0uHOI (HhOopMBI OOYUEHHMS), HA BOMIPOCHI / 3aJIaHUsI 1)1 IPOBEPKH YPOBHS
00y4YeHHOCTH 3HaTh, YMETh M BIAJIETh JaJI OTBETHl UMEIOIIUE CYIIECTBEHHBIE 3aMe-
YaHUs ¥ OIMOKH, HO B LIEJIOM BEPHBIE.




B pesynbpraTe oOyuatomiuiicss oOHapy>KMBaeT HEMOJHbIE 3HAHUS, B 1€JIOM YCIEIll-
HOE, HO HE CUCTEMaTHYECKOe YMEHHUE UCII0Ib30BATh MOTYYEeHHBIC 3HAHMS, B 1IEJIOM
YCIIEIIHOE, HO HE CHUCTEeMAaTHYECKOEe MPHUMEHEHHE HABBIKOB. JTO MOATBEP)KIAET
HU3KUH (TIOPOTOBBIN) YPOBEHB JIOCTHKECHUS IUIAHUPYEMBIX PE3yJIbTaTOB O0yUCHUS
10 TUCIUILINHE
OOyuarommiicss ouHOU U 3a0uHOM (popmbl HE BeImoOHMI B TOJIHOM 00BeME W/HITH
HE otuuran mabopatopubie padotel, HE BbIMONMHUI pacueTHO-rpaduyuecKyro pa-
00Ty (KOHTPOJIBHYIO paboTy 3a0uHOM (hopmbl 00yueHust), nan HE BepHbIe OTBETHI
«HeynoBneTBo- | Ha BOIPOCHI / 3a1aHus JIJ1sl TPOBEPKU YPOBHS O0y4E€HHOCTHU 3HATh, YMETh U BIIAJICTh.
purenbHO» | B pesynbrate oOyvaromuiicst oOHapyXuBaeT (parMeHTapHbIe 3HaHUS (OTCYTCTBHE
3HaHUH), PparMeHTapHOE YMEHUE UCII0JIB30BaTh MOJIYUYCHHbIE 3HAHUS (OTCYTCTBUE
yMeHuH), (parMeHTapHOE MPUMEHEHHE HAaBBIKOB (OTCYTCTBHE HABBIKOB). JTO MOJ-
TBEP>KJIA€T OTCYTCTBUE IUIAHUPYEMBIX PE3YJIbTaTOB 00YUYECHHUsI 10 AUCLHUIIIIMHE

Tumnossie KOHTPOJIBHBIC 3aJaHNA, COOTBCTCTBYIOIIHUC IIPHUBCACHHBIM (bopMaM onc-
HOYHBIX CPCACTB, H€O6XOIII/IMBIG JJI1 OOCHKH 3HaHHﬁ, YMGHPIfI, HaBBIKOB, HpI/IO6p€T€H-
HBIX B pC3YJIbTATC U3YUCHUA AUCHUIIINHBI, 4 TAKKC IIKAJIbl 1 KPUTCPHUU UX OLICHHUBAHUA
KaK B XOAC TCKYIICTO KOHTPOJIA, TaK U HpOMG)KYTO‘-IHOﬁ arTeCTalluu IIPCACTABJICHBI B
BHUAC OOCHOYHBIX MATCPHUAJIOB 110 JUCHUINIMHC OTACIIBHBIM JOKYMCHTOM.
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https://www.fsk-ees.ru/upload/docs/STO 56947007-29.130.15.105-2011.pdf

8. CTO 56947007-29.240.02.001-2008. Meroauyeckue ykKazaHUs MO 3allUTe
pacnpeaeauTeNbHbIX 3JeKTpuyeckux cere HamnpsbkeHuem 0,4-10 kB oT rpo3oBbIx



https://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017_.pdf
https://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017_.pdf
https://www.fsk-ees.ru/upload/docs/56947007-29.240.044-2010.pdf
https://www.fsk-ees.ru/upload/docs/56947007-29.240.044-2010.pdf
https://www.fsk-ees.ru/upload/docs/STO_56947007-29.130.15.114-2012.pdf
https://www.fsk-ees.ru/upload/docs/STO_56947007-29.130.15.114-2012.pdf
http://gostrf.com/normadata/1/4294817/4294817803.pdf
https://www.fsk-ees.ru/upload/docs/STO_56947007-29.130.15.105-2011.pdf

nepeHanpsbkennii. - Teker:  snektponneii. - URL:  https://www.fsk-
ees.ru/upload/docs/56947007-29.240.02.001-2008.pdf

9. PJ1153-34.3-35.125-99 (CO 34.35.125-99). PykoBOICTBO 110 3aIUTE JICKTPH-
yeckux cereil 6-1150 kB oT rpo30BbIX U BHYTPEHHUX NEpPEHANPsKEHU - TEeKCT: 3ek-
tpoHHbIH. - URL: http://gostrf.com/normadata/1/4294817/4294817904.pdf

10. CO 153-34.21.122-2003. UHCTpYyKIUS MO yCTPOMCTBY MOJHHE3AIIUTHI 3/1a-
HUH, COOPYKEHHI M MPOMBIIUIEHHBIX KOMMYHHUKAMK - Tekct: amekTpoHHsbIid. - URL:

http://gostrf.com/normadata/1/4294815/4294815349.htm

8 IlepeuyeHb MHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMBbIX MIPH OCYIECTBJICHUH
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIIHHE, BKJIKYAs NepedeHb MPOrpaMMHOro
ol0ecrieyeHnsl 1 MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NudopmanimoHHbie TEXHOJIIOTHH, UCTIOIb3yEMbIE MPU OCYIIECTBICHUN 00pa3oBa-
TEJIHLHOTO MpOoIecca MO IUCIUTLIINHE!

1. Hcnonb3oBaHnue MHPOPMAIUMOHHO-O00YUYAOMMX (IJIEKTPOHHBIE OMOIMOTEKN),
WHTEPAKTUBHBIX (3JICKTPOHHAS TIOYTA) U MOUCKOBBIX (IOMCKOBBIE CUCTEMBI) PECYPCOB.

2. Hcnonbp30oBaHuE AIEKTPOHHBIX M HH()OPMAIIMOHHBIX PECYPCOB C TEKCTOBOW MH-
dhopMmaruei (yaeOHUKH, yIeOHbBIE TOCOOHUS, 3aJaYHUKH, CIIPABOYHUKHU, SHITUKIIONICINH,
MIEPUOINICCKAE W3IaHMsI, METOAUYCCKHE MaTepHasbl), ¢ BH3yaJlbHOW WH OpMaIei
(cXeMbl, AMarpaMMBbl, IIPE3CHTAINH).

3. Hcnonwp3oBanue TexHONOTUH acuHXpoHHOTO («offline») W CHHXPOHHOTO
(«online») pexxuma CBS3H.

OO6pazoBaTebHBINA MPOIECC MO TUCHUILIUHE MOJJICPKUBACTCA CPEICTBAMH IJICK-
TPOHHON MH(OPMAITMOHHO-00pa30BaTEIbHOMN Cpellbl Y HUBEPCUTETA.

[lepedyens mporpamMMHOTO OOecrieueHHus U UHPOPMAIMOHHBIX CIPABOYHBIX CH-
CTEM:

1. CHO «IlIpomereii 5.0». BupTyanpHble TEXHOJIOTHU B 00pa30BaHUH. AKaJeMU-
gyeckue (oOpa3oBarenbHbIe aulieH3un). Jloropop 2/BI'AY/10/20 09.10.2020 OO0 «Bup-
TyaJbHbIE TEXHOJIOTUU B 00pa30BaHUM», OeccpoH.

2. CHO «IIpomerteii» BupTyanbHble TEXHOJIOTUM B 00pa3oBaHUU. AKageMuye-
ckue (oOpazoBatenbHble auiieH3un). Jlororop 1/BI'CXA/10/08 13.10.2008 OO0 «Bup-
TyaJbHbIE TEXHOJIOTMU B 00pa30BaHUM», Oeccpou.

3. Monyns BebuHapoB, obecnieunBatomuii conpspkenne CJLO «IIpomereit» ¢ cu-
cremoii BuneokoHpepenicsazu OpenMeeting. BupryanbHbie TeXHOJOTHU B 00pa3oBa-
HUU. Akagemudeckue (oopazoBarenbhble aurieH3un). lorosop 1/BI'AY/11/525.11.2015
OO0OO «BupTtyanbHble TEXHOJIOTHU B 00pa30BaHUM», OECCPOU.

4. Tlpunoxenue «MeraWeb» AUBC «Merallpoy. Jlata-Dkcnpecc. AkageMuye-
ckue (obpaszoBarenbHbie) auiieH3uun. Jlum. Jlorosop 8714 17.11.2014 OO0 «/lara-Okc-
npeccy, beccpod.

5. ITaxer oonoBacHuss KOMITAC-3D no Bepcuu V16 u V17 (aa 50 mecrt). AC-
KOH. Axanemuueckue (oOpa3zoBarenbHbie) sminen3uu. CyoOmwmi. Jlorosop 34/09
24.09.2015 OO0 «ACKOH-Boarorpany, 6eccpou.

6. nanoCAD free. 3AO «Hanocodt. becrumatHoe IT1O (free). Ceprudukar
NC50D47694 07.10.2014 3AO «Hanocodt», 6eccpou.

7. ELCUT Bepcuu 5.5, ceTeBast JIMIICH3US 1)1 YHUBEPCUTETOB Ha 2 pabounx Me-
CTa B MOJIHOW KOH(UTypaiuu, 6€3 orpaHu4eHus Cpoka aAercTBus aulieH3uu. [Iponssou-
cTBEeHHBIN koornepatuB "Top". Akagemuueckue (00pa3oBaTeabHbIE) JTUIEH3UHU. JloroBOp
E-23 ot 10.09.2008. 6eccpou.


https://www.fsk-ees.ru/upload/docs/56947007-29.240.02.001-2008.pdf
https://www.fsk-ees.ru/upload/docs/56947007-29.240.02.001-2008.pdf
http://gostrf.com/normadata/1/4294817/4294817904.pdf

8. OPYV-IIpoexkt. UII Ilerpor CranucnaB PropukoBuu. Kommepueckoe I10. Jlui.
norosop 25/12/2012 ot 20.12.2012. 6eccpou.

9 MeToauyeckre peKOMEHIAMU 00YYAKIHUMCS 110 0CBOCHHMIO TUCIUIIIMHBI

[Ipy MOArOTOBKE K JIEKIMU 00YYaIOIUMCS PEKOMEHAYETCS CAMOCTOSATEIbHO U3Y-
YUTh MaTEpHAJIbI IO TEME JIEKLNHU, UCIIOJIb3Ys IUTepaTypy. [lanee, HEMOCPEICTBEHHO BO
BpeMs JIEKIIUM 00yYaroluics KOHCIEKTUPYET MaTepHall, YATAEMBbII JEKTOPOM, OTMe-
YaeT JIONOJIHUTENbHBIE MOSACHEHHS] U HarJISIIHbIE JEMOHCTpPAlUH, a TAKXe 3aJaeT BO-
IIPOCBHI, MO3BOJIAIOIINE JTy4YIlE NOHATh U YCBOUTh MAaT€pUal.

[Ipu moAroToBKE K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATUSM OOyvarolencs 10-
KEH O3HAKOMHTHCSI C COOTBETCTBYIOIICH JEKIMEH, MPU HEOOXOAMMOCTH CaMOCTOsI-
TEJIbHO U3YYUTh MaTEpHUabl, UCIIONbL3YA IUTEPaTypy. HemocpencTtBeHHO BO Bpems Mpak-
TUYECKUX (CEMHHAPCKUX) 3aHATUNA OOydJaromuiicss pa3oupaeT TeMy 3aHSATUNA TIPU pellie-
HUM 33/1a4 U IPUMEPOB, B pe3yJIbTaTe 4ero (opMHUpyeT yMEHUS IPUMEHSATh CBOU 3HAHUS
Y HaBBIKM CAMOCTOSITEJIBHO PEIIaTh MPAKTUYECKHE 3a0a4H.

[Ipn moaroroBke K Ja0OPATOPHBIM 3aHATUSAM OOYYarOIIMKCA JOJDKEH O3HAKO-
MUTBCS C COOTBETCTBYIOLIEH JEKUUEW, TPH HEOOXOJAUMOCTH CaMOCTOSITENIbHO U3YUUTh
MaTepHalbl, UCNOJIb3Ys JIUTepaTypy. K BeINOIHEHUIO J1abopaTopHOK pabdoThl 00ydaro-
HIUIICS MPUCTYHAET MOCie JEMOHCTPALUU NPenogaBaTeib MOArOTOBICHHOIO OTYETa Ha
dopmare A4, opopmierroro B coorBercTBur ¢ ['OCT P 21.1101-2013, ¢ ykazanuem
Ha3BaHUs JJaOOpaTOPHOU paboOThI, LIEJU U ITUIaHa paboThl, IEPeUHsl He0OX0AUMOro 000-
pYJOBaHMS, CXEM U TaOJIULI, €CIIU TAKUE NMPEAYCMOTpPEHBI 1abopaTopHoil padboTsl. Ilepen
BBITNIOJIHEHHE J1a00paTOpHOM paboThl 00yYaromuiicss JOKEH MOHUMATh I1eJlb paboThI,
XOJ BBIIIOJIHEHUS paOOThI, IPEANOIaraTh OKUAaeMble pe3ysbTaThl padoThl, P HEOOXO-
JUMOCTH J1aTh COOTBETCTBYIOIIME NOSICHEHU IpenoasaTento. [1o pe3ynpratam paboThl
oOyuaroiuiicss popMHUpyeT yMEHHsI IPUMEHSTh CBOM 3HAHMS U HABBIKM CaMOCTOSITEIb-
HOTO TIPOBeIeHUs PaboT MPo(ecCHOHATBEHOM eI TEIbHOCTH.

[Ipu camocTosiTeIpHOM paboTe 00YHAIOIINIICS HCTIONB3YET JINTEPATypPy U METOIH-
YECKHE YKa3aHMsl / pEKOMEH IalluH COTJIACHO MEPEYHI0, a TAK)KE TOMOJHUTENbHbIE UCTOY-
HUKH B TOM YHUCJIE C UCTIOJIB30BAHUEM PECYPCOB NHPOPMALIMOHHO-TEIEKOMMYHHUKAIIMOH-
HoM cetn «MHTepHET». [IpM BO3SHUKHOBEHNH 3aTPyIHEHUH ITPU NOATOTOBKE K 3aHATHIM
VI TIPU CAMOCTOSITEIbHOM M3YYE€HUH TEM JTUCLMIUIMHBI O0yYaroMIUiicss UMEET BO3ZMOXK-
HOCTb TMOJYYUTh KOHCYJIBTALlMIO y MPENoJiaBaTelid B periaMeHTUPOBAHHOE BPEMs CO-
IJIACHO YTBEP>KJIEHHOr0O pacnucaHus Ha Kadeape.

[Tpu BeIMOJTHEHUH pacueTHO-TpaduIecKO paboThl 00YJAIOIIHIICS UCIIOIB3YET Ma-
TEepHUaIbl JICKITUN U MPAKTHUECKUX (CEMUHAPCKUX 3aHSATUN), METOJIUYECKUX YKa3aHUU /
peKoMeHaIui, HHOW yuTepaTyphl. [Ipy BOZHUKHOBEHUH 3aTPyIHEHHUA OOyUYarOIIHACS
MMEET BO3MOYKHOCTh MOJyYUTh KOHCYJIBTALMIO Yy MPEMNOJABATENS B PErJIAMEHTHPOBAH-
HOE€ BpEeMsI COTJIACHO YTBEPKJIEHHOTO pacnucanus Ha Kadeape.

Texymmii KOHTPOJIL BKJIFOYAET B ce0s1 OTUET 1Mo JJabopaTopHbIM paboram. O0y4a-
IOLIUICA TOJKEH MPEJOCTaBUTh MOATOTOBJICHHBIA M aKKYpPaTHO BBIIIOJIHEHHBIA OTYET,
OTBETUTh HAa KOHTPOJBHBIE BOMPOCHI O JIabopatopHoi padore. Takke TEKyIIUA KOH-
TPOJIb BKJIFOYAET B ce0s coOeceI0BaHUE M0 TEMaM JICKIIMOHHBIX U MPAKTUYECKUX (CeMU-
HapcKux) 3aHsaThil. OOyyaromuiica AO0HKEH MPOJEMOHCTPUPOBATH 3HAHUSA MO TeMam
JUCUUIUIMHBI, OMUPAsICh HA MaTepUaibl JEKUUNA U MPAKTUYECKUX (CEMUHAPCKUX) 3aHs-
THM.

[Ipu moAroTOBKE K MPOMEKYTOUHOM aTTECTAIllMU 00yYaroUMiCs MOTyYaeT 3apaHee
YTBEPXKACHHBIN TMEpeueHb BOMPOCOB / 3aJaHUMl AJi MPOBEPKH YPOBHS OOYUEHHOCTH



3HATh, YMETh U BIAJETh. [ ycnemHoil arrectanuu Mo AUCHMIUIMHE OOydarouiuiics
JOJDKEH U3YYUTh MaTepHUalIbl JIEKIIUHU, MPAKTUUYECKUX (CEMUHAPCKUX) U J1A0OPATOPHBIX
3aHITHH, TPU HEOOXOIUMOCTH HCIIOJIH30BATh JOMOJHUTENBHYIO JIUTEPATYPY COTIIACHO
MEPEYHIO.

10 MarepuajibHO-TeXHUYecKkasi 0a3a, HeoOXoauMasi AJsi  OCYILIEeCTBJIEHUsI
00pa30BaTeJbHOI0 MPOLECCA MO TMCHUIINHE
Anpec (MecTOIonoxe-
No HanmenoBanue Apec ( Hpe) OcHalleHHOCTh
- YeOHBIX ayJUTOPHUI " €OHBIX ayJTUTOPHUI
n/m y YAUTOP y4eOHBIX ayAUTOPUI i YAUHTOP
Y TTIOMEILECHUN . Y IOMELIEHUI
Y TIOMEIICHUM
Jlnst npoBeneHus 3aHs- Cronbl, cTynps. Yueo-
TUU JEKIIMOHHOI'O THIIA, Has J0cka. MHOTOYHK-
CEMUHAPCKOTO THIIA, Ja- MOHAJLHBIN U3MEPH-
P o 400002, Boxrorpaackas 1 P
OOpaTOPHBIX 3aHATHUH, TeJb MapaMeTPOB AJIEKT-
obnacth, r. Bonrorpan,
1 | rpynnoBbIX U UHAWBU- . poyctanoBok MI 3155.
YHHUBEPCUTETCKUH ITPO-
JTyaJlbHBIX KOHCYJIbTA- cleKT. 26 AHalM3aropa KauecTBa
1005078 ’ DIEKTPUYECKOU IHEPTUU
POWER MASTER Ml
Ayautopus 130. 2892,
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