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1. I'Iepequb nraHMpyembiX pe3ynbtaToB 06yqe|-|vm no gucuuniinHe (MOAanO), COOTHECEHHbIX C
nrnaHnpyembiMmu pe3yribTatTaMn OCBOEHUA 06pasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaunmeHoBaHue
KaTeropum Kopn HaumeHoBaHue Ko n HaumeHoBaHMe nHaukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUun KOoMneTeHLUn AOCTMXKEHMA KOMNeTeHUUn obyyeHus
KOMneTeHLun
He NpeaycMOTpPeHbl y4eGHbIM NIaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Koa HaumeHoBaHue Koa un HaMmeHoBaHMe HAKKaTOpa [OCTUKEHUsA Pe3ynbTatbl
KOMMeTeHUun KOMMNeTeHUun KOMNeTeHUUn o6yyeHus
He NpeayCMOTpPeHbl y4eOHbLIM NIaHOM
MpodeccnoHanbHbIe KOMMNEeTeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kon HaumeHoBaHue
KOMNeTEHLMM KOMNeTeHLMU UHAMKaTOpa AOCTUXKEHUA Pe3synbTaTbl 06y4yeHus
KOMneTeHLUUn
MK-3 CnocobHocTb k paspaboTke na-1 nkK-3 31 MNK-3.1

HOPMaTUBHO-TEXHNYECKOMN
AOKyMEHTaLMM No
TEXHUYECKOMY
06CNy>XMBAHUIO N PEMOHTY
obopynoBaHusa NOACTaAHLUMIA
SNEKTPUYECKUX CeTeNn

[eMoHCTpupyeT NoHNMaHne
HOpPMaTMBHO-TEXHUYECKOMN
OOKyMeHTauum no
TEXHUYECKOMY
obcnyxuBaHuto
obopyaoBaHua NoacTaHuum
ANEKTPUYECKUX ceTemn

3HaTb: HopMmarnbHble, aBapuiiHble,
nocneaBapuiiHble U PEMOHTHbIE PEXUMbI
3KcnnyaTauum anekTpoobopyaoBaHUs;
TpebOBaHUsI K KAYECTBY ANEKTPOIHEPTUN 1
3NEeKTPOMarHUTHOM COBMECTUMOCTHU

Y1 NK-3.1

YMeTb: pa3pabaTbiBaTb HOPMaTUBHO-
TEXHUYECKYH JOKYMEHTALMIO NO
TEXHUYECKOMY 0OCMyXMBaHMIO
anekTpoobopyaoBaHus no TpeboBaHUsIM
HOpPMaTMBHbIX JOKYMEHTOB, CTaHAapTOB Mo
UCMbITaHNSIM 3NEeKTPOoBopyA0BaHNSA
NoACTaHLMMN SNEKTPUYECKMX CETEN

B1 MNK-3.1

BnapeTtb: meTogamu obecnevyeHust
TpebyeMbIX 3NEKTPUYECKMX PEXNMOB
noacTaHuMn 1 NMHUIN anekTponepegayn

2. MecTo aucumnnuHbl (Moayns) B CTPYKType o6pa3oBaTenbHON NporpaMmmbl

MecTo OMCUMNNVMHBI B CTPYKType oOpasoBaTenlbHOM Mporpammbl: 4YacTb, chopMupyemasi yd4acTHUKamu

o6pasoBaTen bHbIX OTHOLLIEHUI.

Tabnuuya 4
Kop n MapannenbHO ocBaMBaeMble Mocnepyowme
peAwecTByOLME AUCLUIMITUHDI
KOMneTeHUUn OUCLUMNIUHBI OUCLUMNIUHBI
MK-3 [Mpoun3BoacTBEHHAs NpakTuka: Skcnnyartaums 3neKTpU4eckux ceTen;

aKcnnyaTaLMoHHasa npakTuka MponssoacTBEHHANA NpakTuka:
npeaavninoMHas NpakTuka;

TexHuKa BbICOKMX HaNpsXKeHUi;
OnepaTrBHO-gMCNETYEPCKOE YNpaBrieHne

ANEeKTpu4eCKMMmn cnctemamu

3. O6bem aMcuUUNNMHLI B 3a4€THbIX €AMHULAX C YKa3aHMeM KONnu4yecTBa akafeMU4eCcKNX 4acos,
BblAeNIeHHbIX HA KOHTaKTHYI paboTy obyuyarowmxcs ¢ npenogasaTernem (Mo BUAam y4ebHbIX 3aHATUI) U
Ha camMocCTOosITeNbHYI paboTy obyyvatowmxcs

Tabnuua 5
Bup yue6HOM paboThl Bcero yacoB Kypc 5

AyautopHas KOHTakTHasa paboTa (Bcero), 12 12

B TOM Yucne:

NeKunoHHble 3aHaTus (J13) 4 4

nabopatopHble padotsl (JIP) 4 4

npaktuyeckue 3aHatus (M3) 4 4

BHeayauTopHas KOHTakTHas pab6oTa, KCP 4 4
CamocTtosiTensHas pa6oTa (Bcero), 187 187




B TOM 4ucne:

NoAroToBKa K TeCcTaM, NOArOTOBKa K 3a4eTy 39 39
NoAroToBKa K TabopaTopHbIM 3aHATUAM 50 50
camMmocTosaTenbHoe n3y4yeHne marepuana 48 48
NOAroTOBKa K NPAKTUYECKUM 3aHATUAM 50 50

Popmbl TeKyLlero KOHTpond ycnesaemMocCcTu

3agaym K NpakTU4ECKUM 3aHATUAM
OT4eTbl N0 NabopaTopHbIM paboTam
[MMCbMEHHBIN 1 YCTHBIN onpoc. TecT.

3agayn K NpakTU4eCcKNM 3aHATUAM
OTt4eTbl N0 NnabopaTopHbIM paboTam
[MMCbMEHHBIN 1 YCTHBIN onpoc. TecT.

PopMbI NPOMEKYTOYHOM aTTecTauumn

JK3aMeH, 3a4eT

9K3aMeH, 3a4eT

KoHTponb 13 13
UTOIO: vyac. 216 216
UTOrO: 3.e. 6 6

4. CopepxaHue AUCLMUMNINNHBI, CTPYKTYPUPOBaHHOE No Temam (pasgenam), ¢ ykasaHMem OoTBEeAEHHOro Ha
HUX KONUYecTBa akagAeMU1YEeCKUX YacoB U BUAOB YYEOHbIX 3aHATUI

Tabnuua 6
Buabl y4eOHOM Harpy3ku n ux T OEeMKOCTb, YacChbl
Ne HaumeHoBaHue pasgena Ably Y. pyA KO,HT Beero
pasgena AVUCLMUMNIINHbI n3 nP n3 CPC KCP
ponb YyacoB
1. O6wue BoNpoCk! 3NeKTPOMarH1UTHoOM
coBMecTUMOCTUN. OCHOBHbIE MOHATUS 2 - - 6 1 3 12
1 onpegenexHus
2. HopMupoBaHue anekTpomMarHUTHbIX
pMmp P - - 2 31 - 2 35
nonewn
3. MICTOYHMKM 1 BNUsIHWE
. - 2 - 31 1 2 36
3NEKTPOMarHUTHbIX NoNewn
4, XapakTepuUCTUKKN nokasaTtenemn
pakTep - 2 - 56 1 2 61
Ka4yecTBa 3NEKTPOIHEPTUN
5. PacueT nokasatenei ka4yecTea
- - 2 32 - 2 36
3NEKTPO3HEeprum
6. Bnunanue nokasaTtenen kadectsa
3NEKTPOIHEPrNN Ha TEXHNYECKME U
POSHEP 2 - - 31 1 2 36
3KOHOMUYECKNe nokasaTenu paboThbl
3NEKTPONPUEMHUKOB
WUToro: 4 4 4 187 4 13 216
4.1. CogepxxaHue NEeKUMOHHbIX 3aHATUN
Tabnuua 7
CopepxaHue nekuumu Kon-
Ne HaunmeHoBaHue Aep u .
n3 asnena Tema nekuum (nepeyeHb OnAaKTUYECKNX eQNHUL: BO
P paccmaTpuBaeMbIix NOATEM, BONPOCOB) YyacoB
Kypc 5
1. | O6wwme BONpOCHI [MoHnsaATHe lMoHATME SNEeKTPOMarHUTHON COBMECTUMOCTM 2
SNEKTPOMarHMTHOM 3NEKTPOMarHUTHOM OneKkTpoMarHUTHbIE BNUSTHUSA, MOMEX0YCTONYMBOCTb,
COBMECTUMOCTW. COBMECTUMOCTU nomexonoaasneHne
OCHOBHbI€ NOHATUS YpPOBHM 3M1EKTPOMArHUTHbLIX MOMEX.
1 onpegeneHns
2. | BnivaHue Bnunsanune BrninsiHve OTKNOHEHWI YaCcTOThl HA SNEKTPUYECKNE ABUraTeNy, 2
nokasarernemn nokasarernen TpaHcgopmaTopbl Y peakTopbl. BrinsiHne OTKINOHEHU HanpsiXkeHus
KayecTBa KayecTBa Ha paboTy anekTpoaBuratenei, BEHTUMbHbIX NpecbpasoBaTtenen,

ANEeKTPOaHeprun Ha
TEXHNYECKNE 1

3MEKTPOaHeprun Ha
TEXHUYECKNE W

OKOHOMUYeckne 9KOHOMUYeckne
nokasartenu pa6OTbI nokasartenu pa6OTbI
ANEKTPONpPpUEMHUNKOB | 3JN1EKTPONPUEMHUKOB

OCBETUTENbHbIX, 3NEKTPOTEPMUYECKUX N SIEKTPOSNU3HBLIX
YCTaHOBOK. BrninsHne konebanuin HanpsxeHns Ha paboTy
OCBETUTENbHbBIX, KOHOEHCATOPHbLIX U 3MEKTPOITN3HBLIX YCTaHOBOK,
anekTpoasuratenem, neyen ConpoTUBNEHUS, CBAPOYHbIX MaLLINH.
BnusHue konebaHunin HanpsixxeHW Ha 3peHne nepcoHana u
Npon3BOANTENBHOCTL TPyAa

BrivaHue HecummeTpun HaNpsXXeHUN Ha TpaHcdopMaTopsl,
anekTpoaBuratenu, kabenbHble 1 BO3OYLUHbIE NUHUN,
ocBeTuTensHoe obopyaoBaHve, TepMmnyeckue neun. Pacuer
AOMNOMNHUTENBHBIX NOTEPb B anekTpoasuratensx, JIOMN, cnnoebix
TpaHcopMaTopax, BO3HUKAOLMX NPU HECUMMETPUK
HanpskeHun. BnusHue BbICLIMX rapMOHKK Ha paboTy nsonauumio
M CPOK CNy0bl anekTpoasuratenen, KOHAeHCaTOPHbIX
yCTaHOBOK. PacyeT AONONHUTENbHbLIX NOTEPL, BO3HMKAIOLWMX B
anekTpoasuraTensix, KoHaeHcaTopHblx 6atapesx, J19M1.
BrnusaHue npoBanos HanpshxkeHns Ha paboTy CMNoBbIX
YCTaHOBOK, a TaKkKe CUCTEM YrnpaBrieHnUs 1 KOHTporns. BriusiHne
nepeHanpsikeHun Ha paboTy OCBETUTENBLHOrO 06OPYAOBAHUS U
anekTpogsuraTenen. Yuep6bol B pesynbrate BO3AeWCTBUS
UMMYMbCHBIX 3NEKTPOMAarHMTHbLIX MOMEX M NepeHaNnpPs»KEHUN.




UTtoro 3a cemecTp:

WToro: 4
4.2. CogepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHue HanmeHoBaHue Conepxanme naboparopHoi paﬁoTb' Kon-
ne n N260PATOPHON PABOTLI (nepeyeHb ANOAKTUHECKUX €AUNHULL: BO
paspena aoopartop p
paccMaTpuBaembiX NOATEM, BOMPOCOB) yacoB
Kypc §

1. | NcTOYHMKM 1 MamepeHne napameTtpoB OnpepeneHne NCTOYHMKOB BbICOKOYACTOTHOTO AnanasoHa 2
BMNUSHWE 3MNEeKTPOMarHUTHbIX Nonen NX U3MEPEHNE N COMOCTaBMNEHNE C HOPMUPYEMbIMUN
anekTpomarHntHelx | npuéopom UMM-101 M B 3HaYeHUAMN.
noneu BbICOKOYaCTOTHOM

AvanasoHe

2. | XapaKTepucTukm M3amepeHune nokasatenen [fapMOHUYeCKNIN COCTaB TOKOB N HAMPSXKEHWUI NPU NUTaHUK 2
nokasatenen Ka4ecTBa anekTpoaHeprum 6bITOBOW Harpy3ku. BekTopHble gnarpammbl TOKOB Y
KayecTBa aHanusaTtopom HanpsbkeHnn TpexdasHoW aNeKTPUYECKON ceTu.

ANEeKTPOo3Heprum anektpuyeckon cetn C.A.
8334
WToro 3a cemecTp: 4
WUToro: 4
4.3. CoaepkaHue NpakTU4ECKUX 3aHATUN
Tabnuuya 9
CopepxaHue NPakTM4eCKOro 3aHATUA Kon-

Ne HanmeHoBaHue Tema npakTuyeckoro .

n3 paanena 3aHSTMS (NepeyeHb ANOAKTUYECKUX €AUNHULL: BO
paccMaTpuBaembix NOATEM, BOMPOCOB) yacoB
Kypc 5§

1. | HopmupoBaHnue MpakTnyeckoe 3aHaTue 1. PacueT Hanps»keHHOCTM MarHUTHOrO Nons 2
anekTpomarHuTHelix | MeToabl onpegenexuns NMPOMBILLMEHHON YaCTOTbl OT BO3AYLUHbIX JIMHWNA
nonen MarHUTHbIX MOnen anekTponepegay

MPOMBILLUIIEHHOW 4YacToTbl B
yCTaHOBKaX BbICOKOTO
HanpsXXeHus
2. | Pacyer Pacuet megneHHbix CxeMbl 3amMeLLeHVs NMHUIA SNeKTponepeaaYn n pacyeTt ux 2
nokasarternew N3MEHEHUI HaNPSXeHWs B napameTpoB. PacyeT noTepb HANPsHKEHNSA B NUHUSIX.
KayecTBa pasBeTBnéHHoM cetn 35 kB PacueTt n aHann3 oTKNOHEHWI HanpPsXKeHNs.
3MNEeKTPO3HEPrnm
WToro 3a cemecTp: 4
UToro: 4
4.4. CopepxaHue caMocTosiTeNlbHOM paboThbl
Tabnuua 10
. Kon-
o CopepxaHue camocToATeNIbHOM pPaboTbl
Ne HanmeHoBaHue Bup camocTosiTenbHom . BO
(nepeyeHb ouAaKTUYECKNX eauHnL;
n/n pasgena paboTbl yaco
paccmaTtpuBaeMbIX NoATEM, BONMPOCOB) B
Kypc 5

1. O6Lwwme Bonpocekl MoprotoBka k Tectam [MoHsATNE 9NEeKTPOMAarHMTHON COBMECTUMOCTH 6
anekTpomarHutHon | lMogroToBka Kk 3a4eTy OneKTPOMarHNTHbIE BIIUSHUS, MOMEXOYCTONYMBOCTb,
COBMECTMMOCTH. nomexonogasneHve
OCHOBHbIE NOHATUSA YPOBHW 3MEKTPOMAarHUTHbIX MOMEX.

n onpegenexus

2. HopmupoBaHue [MoaroToBKa K NpakTU4eCKUM JkcnepumeHTanbHbI MeToA onpeaeneHns 25
9MNEeKTPOMArHUTHbIX | 3aHATMAM HanpsPKEHHOCTM MarHUTHOTO MOJIA OT PacCTOSHNSA
nonem mexay aHTeHHown 13-50 1 NpoBOJHMKOM C TOKOM

NPOMBILLMEHHON YaCcTOTbI

OKcnepuMeHTanbHbIi MeTo onpeaeneHns
HanpsXXeHHOCTN MarHUTHOTO NONS BOKPYT LUWHbI
NPSMOYroNbHOrO CEYEHUsI C TOKOM NMPOMBILLIIEHHOW
YacToThbl U OT paccToAHUSA Mexay aHTeHHou M13-50 n
LEHTPOM LUMHBI

3KCMEepVMEHTanbHbIN MeToA onpeaeneHns
HanpsXXeHHOCTW MEKTPOCTaTUYECKOro Nons B
cB060OAHOM MpOCTPaHCTBE Ha pabounx mecTax ¢
KOMMNbIOTEPHON TEXHUKOW.

3. NcTouHmkm n MoaroToBka k nabopaTopHbIM OnpepaeneHne NCTOYHMKOB BbICOKOYACTOTHOIO 25
BMUsiHNe 3aHATUSM AvanasoHa nx u3MepeHne 1 ConocTaBneHve ¢
SMEeKTPOMarHUTHbIX HOPMMPYEMbBIMU 3HAYEHNAMM
nonev OcHoBHble MeponpusaTUs no obecneveHunto




3MEeKTPOMarHNTHON COBMECTUMOCTU B 3HEPTeTUYECKMX
yCTaHOBKax W YCTPOWCTBaX aBToOMaTU3aLuK.
MeponpuaTusa no obecne4eHmnto dNeKTpoOMarHMTHoON
COBMECTUMOCTU B CUCTEMAX SNEKTPONMUTaHMSI.
O6cneposatb paboyne mecTa onepaTopos
KOMMNbIOTEPOB (BUAEOTEPMUHANOB) U APYrnxX
3MNEeKTPOTEXHUYECKNX YCTPONCTB ANS OLEHKN YCOBUIA
3MeKTPOMarHUTHOW COBMECTUMOCTH MO
3MEeKTPOMarHUTHbIM NoNsM

HopmwnpoBaHue MoprotoBka k Tectam PacueT HanpspkeHHOCTM MarHUTHOrO Mors 6
anekTpomarHuTHblX | NogroTtoBka K 3a4eTy NPOMbILLUMEHHOW YacTOThbl OT BO3AYLLUHbIX MUHUNA
nonew anekTponepegay
NcTouHrKkn n MoaroToBka k TecTam OnpegeneHne NCTOYHUKOB BbICOKOYACTOTHOrO 6
BNUsHME MoprotoBka K 3a4eTy AnanasoHa ux U3amMepeHne n conocTasneHne ¢
3NEKTPOMarHUTHbIX HOPMUPYEMbIMW 3HAYEHUSIMU
nonen OcHoBHble MeponpusiTusi No obecneveHmnio
3NEeKTPOMarHUTHOW COBMECTUMOCTM B SHEPTETUYECKNX
YCTaHOBKaX M YCTPOWCTBAxX aBTOMaTU3aLun.
XapakTepucTukn CamocTosiTenbHoe nsyyeHune FOCT 32144 - 2013 (EN 50160:2010, NEQ) Hopmbl 24
nokasaTenen mMaTepuana KayecTBa 3MEeKTPUYECKOW SHeprum B cuctemax
Ka4yecTBa anekTpocHabxeHus obuero HasHayeHns n FTOCT
3NEKTPO3HEPrUn 30804.4.30 - 2013 (IEC 61000-4-30:2008)
OnekTpuyeckas aHeprus. CoBMECTUMOCTb
TEXHUYECKUX CPeaCTB aneKkTpoMarHuTHas. Metoapl
N3MEepEHUI NokasaTenen kayecTBa ANEKTPUYECKON
aHeprun. FOCT 33073 - 2014 DnekTpunyeckasi aHeprus.
CoOBMECTMMOCTb TEXHUYECKUX CPEACTB
anekTpomarHMTHas. KOHTpOmnb 1 MOHUTOPUHI KayecTBa
3NEeKTPNYECKON SHeprnm B cucTemax
3NeKTpocHabxeHns obLero Ha3HavyeHusl.
XapakTepucTuku MoaroToska kK nabopaTopHbIM MpUYUHBI NCKaXXEHWNSI CUHYCOMAANBbHOCTU HaMNPsSXKeHUs, 25
nokasatenen 3aHATUAM pacyeTHbIe BbIpaXXEHWU A1 OLEHKN
KayecTBa HECUHYCOMOAnbHOCTUN HANPsPKEHNsT, HOPMAaTUBHbIE
SMNEKTPOIHEPTnM 3Ha4YeHUs KoaPULMEHTOB HECMHYCOMAANBHOCTMN U N-

O rapMOHMNYECKON COCTaBNSAIOLWEN HAMPAXKEHNS.
Mp1YNHBI BO3HNKHOBEHUS HECUMMETPUN HANPSHKEHWUNA,
pasnoXeHusi BEKTOPOB TpexdasHo CUCTEMbI
HanpspKeHUN Mo METOAY CUMMETPUYHbBIX
COCTaBNSALLNX, PACHETHbBIX BbIPAXEHWUI N [ONYCTUMbIX
3Ha4YeHus Ans KoaPULMEHTOB HECUMMETPUN MO
oOpaTHOW 1 HyNeBOoK NocneaoBaTeNnbHOCTH.

3agayu 1 NpUHUMNBI NEPUOANYECKNX U3MEPEHWI 1
HenpepbIBHOrO MOHUTOPMHIa NnokasaTernen kayecTsa
3NEKTPO3Heprum. ANroputMbl 00 beaUHEHUS
pesynbTaToB M3MEPEHUIA MO BPEMEHU, KOHLIENLIMN
MapKUPOBaHNS 1 OpraHn3aumum naMepeHuii

MpUYNHBLI BO3HUKHOBEHMS KONeBGaHW HanpsKEHUsI.
[MoHsTME dnnkepa, 4NMTENBHON N KpaTKOBPEMEHHOM
ero Ao3bl, HOpMaTUBHbIX 3Ha4YeHuI cornacHo MOCT.
MprYMHBI NOABNEHMS NMMYBCHBIX HANPSXXEHUNA 1
nepeHanpsKeHui, pacyeTHble BbIpaXXeHUs s nx
aHanusa. BrnvsiHne nepeHanpsikeHui Ha paboTy
0CBETUTENBLHOIO 060pYAOBaHMSA 1 ANeKTpoaBUraTenen.
Ywepbbl 0T BO3AENCTBUSA MMMNYIbCHbLIX
3NEKTPOMArHUTHbIX MOMEX U NepeHanpPsXKeHN Ha
3NEeKTPONPUEMHUKM

MoproToBka NPOTOKONOB KOHTPOMS KAa4YecTBa Mo
dopme MOCT 33073-2014. MNMapameTphbl kavecTBa
ANEKTPUYECKON SHEPrnu, noasiexalume KOHTPO 1
MOHMWTOPUHIY B CUCTEMAX 3MNEKTPOCHabxeHns obLLero
HasHa4veHus no FOCT 33073-2014.




8. Pacuet [MoaroToBka K NpakTU4eCKUm MpyynHbI NoABNEHNSA N3MEHEHWI (OTKITOHEHWIA) 25
nokasatenen 3aHATUAM HanpsbkeHus 1 nx oueHka cornacHo FOCT. N3yyeHune
KayecTBa CXeM 3aMeLLEeHNst NIMHUIA anekTponepeaayn u pacyeTa
SMNEKTPOIHEPTUM nx napameTpoB. PacyeTHble BblpaXXeHNs AN OLEHKN

noTepb HaNPsXXeHNs B NIMHUAX U CUIOBbIX
TpaHcdopmaTopax. M3yyeHue npuHumna paboThbl
yctpowcTe PMNH cunosbix TpaHcgopmaTopos,
NpVHUMNOB pacyeTa u Bblbopa otnaek PMH gns
HOpManusaumnm OTKIIOHEHWI HaNpsXKeHNns B
pacnpeaenuTensHoOm CeTw.

BbipaxeHns ons pacyeta u OLEHKN OTKITOHEHWI
HanpsbkeHns No pesynbTaTam 3KCnepuMeHTanbHbIX
n3MepeHuin. MiayyeHne npuymH BO3HUKHOBEHWS
HeCMMMETPUKN HanpsXXeHnn. PacyeT HanpsbkeHun
npsimou, obpaTHOW 1 HyrNeBon NocneaoBaTenbHOCTEN
no pesynbTaTaM 3amMmepoB hasHbIX U NIMHENHBLIX
HanpspkeHWn. Pac4eTHble BbIpaXXeHns 1 4onyCTUMble
3Ha4YeHUs s KoAOULMEHTOB HECUMMETPUN MO
obpaTHol 1 HyrneBon NocneaoBaTenbHOCTU.

MpPUYUHBI NCKaXXEHWNSI CUHYCOMAANBHOCTU HaMNpPsKEHUSI.
CxeMbl 3aMeLLeHNs 3NEMEHTOB ANEKTPUYECKON CETU U
pacyeT ux napaMeTpoB Ha YacToTax BbICLUMX
rapmoHuk. PacyeT koadpdumumeHToB
HEeCVHyCcoMaanbHOCTU U N-OM rapMOHUYECKNX
COCTaBNALNX HanpshxeHns. MeToguka pacyeTa u
CXeMbl 3aMeLLEHNS AN OLIEHKN MOTEPb HANPsSHKEHWS
Ha BbICLUMX YacToTax. Pac4eT TOKOB BbICLUMX
rapMOHVK, reHepnpyeMbIX 3MeKTPONPUEMHUKAMN.
Pacuet conpotueneHus anemeHtoB COC Ha yacToTax
BbICLUNX FAPMOHMUK.

9. BnusHne CamocTosiTenbHoe nsyyeHune BnusHne nokasatenew kayecTsa aMeKTPOIHEPrMM Ha 24
nokasatenen maTepuana TEXHMYECKNE N IKOHOMUYECKUNE NokasaTenun paboThbl
KayecTBa 3NEeKTPONPUEMHUKOB
3NEKTPO3HEPTUN Ha
TEeXHUYeCKUne 1
9KOHOMUYECKME
nokasatenu paboTbl
3MNEeKTPONPUEMHUKO
B

10. | XapakTtepuctuku MoprotoBka k Tectam COBMECTMMOCTb TEXHUYECKUX CPEACTB 7
nokasatenen [MoprotoBka K 3a4eTy anekTpomarHutHasi. KOHTpornb U MOHUTOPUHT KadyecTBa
KayecTBa 3NEeKTPUYECKON SHEPTNM B CUCTEMAX
ANEKTPO3HEPrnm aneKkTpocHabxeHus obLero HasHayeHus.

11. | Pacyet MoprotoBka k Tectam MpUYnHBI NOABNEHNSA N3MEHEHNI (OTKITOHEHWI) 7
nokasatenen MoprotoBka Kk 3a4eTy HanpsbkeHns u nx ouexka cornacHo FOCT. U3yyeHune
KayecTBa CXeM 3aMelLLeHNst NIMHUIA 3nekTponepeaaydn u pacyeTa
3NEKTPO3HEepPrun nX napamMeTpoB. PacyeTHble BbIpaXXeHUS ANs OLEHKN

NnoTepb HaNPSHKEHNS B NIMHUSAX U CUIOBbIX
TpaHcdopMaTopax.

12. | BniusiHne MoparoToBka k TecTam BrnusiHve BbICLUMX rapMOHMK Ha paboTy U3onsumio n 7
nokasatenen MoprotoBka Kk 3a4eTy CPOK Cry0bl aneKkTpoaBuraTenen, KOHAEHCaTOPHbIX
KayecTBa yCTaHOBOK. PacyeT gononH1TenbHbIX MOTEPB,
3MNEeKTPOIHEPINM Ha BO3HMKAIOLLMX B 9MeKTpoABUraTensix, KOHAeHCaTOPHbIX
TEXHNYECKME U GaTapesx, 13N, BnusHue npoBanoB HanpshkeHus Ha
SKOHOMUYECKME paboTy CMNOBLIX YCTAHOBOK, @ TaKXe CUCTEM
nokasatenu paboTbl ynpaBneHust U KOHTpons. BnusHue nepeHanpsikeHui
3NEeKTPONPUEMHUKO Ha paboTy ocBeTUTENbLHOro 060pyAOBaHNSA U
B anekTpoapuraTenen. Yuwepobl B pesynsTtate

BO3ENCTBMSA MMNYIbCHbIX
WToro 3a cemectp: | 187
WUtoro: | 187

5. MeTtoaunyeckue ykasaHusi Ans o6y4YaroLWmMXCcs N0 OCBOEHUIO ANCLUNINUHBLI (MOAYynNSA)

1. MeToaunyeckue ykasaHusa npu paboTte Ha nekumm

[lo nekuun CTyaeHT AOIMKEH MPOCMOTPETb YYeBHO-METOANYECKYIO M HAay4YHYIO MTepaTypy no Teme nekuuu
ANs TOro, YTobbl UMETb NpeacTaBrneHne o Npobnemax, KoTopble 6yayT NOAHATLI B NEKLMN.

Mepen HavyanoMm nekuun obyvaolwmMca coobliaeTcs Tema Nekuuu, MnaH, BOMpochl, noanexaiue
pPacCMOTPEHNIo, [0BOAATCA OCHOBHbIE IUTEpaTypHble WUCTOYHUKW. Becb y4yebHbI maTepuarn, coobliaemblii
npenogasartenieM, OOMMKEH He MPOCTO MnpocnywmBaTtbes. OH OOMKEH GbiTb aKTUBHO BOCTIPUHAT, T. €. YCIblllaH,
OCMbICIIEH, MOHAT, 3aduKCcMpoBaH Ha Gymare v 3akpenneH B namaTu. MpucTynas K crnylwaHuilo HOBOro y4eGHOro
maTepuana, norne3Ho MbICIIEHHO YCTAHOBUTL €ro CBSA3b C paHee U3yvyeHHbIM. Creas 3a TEXHWKOW YTEHUS NEeKLum



(aKLeHT Ha cyllecTBEHHOM, MOBbILEHWE TOHa, U3MEHeHwe puTma, naysa M T. N.), Heobxooumo Bcnes 3a
npenogaBaTtenemM ymeTb BblAeNATb OCHOBHble KaTeropuu, 3aKkOHbl U OMpefendaTb WX cofaepXaHue, npobnemsbl,
npeanonarate MX BO3MOXHbIE pelleHus, gokasatenbctBa W BbiBOAbl. OcyllecTBnAs Takyio paboTy, MOXHO
3HaunTenbHO 0bnerynte cebe nOHMMaHuMe y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWe U [JanbHerlee
n3y4eHue.

2. MeTogmyeckne ykasaHusi npu paboTte Ha nabopaTtopHOM 3aHATUM

lMpoBeaeHne nabopaTopHo paboTbl AeNUTCSA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO U NMPaKTUYECKYHO.

HeobxooumbIMK CTPYKTYPHBIMU 3MEMEHTaMW 3aHATUS SABMSOTCS npoBefeHve nabopaTtopHon paboTbl,
npoBepKa yCBOEHHOIo Matepuana, BkiovatoLasi obcyxaeHne TeopeTnyeckux OCHOB BbINOMHAEMOW paboThbl.

Mepen nabopaTtopHOn paboTOM, Kak MpaBuIlOo, MNPOBOAUTCS TEXHUKO-TEOPETUYECKUN WHCTPYKTaX Mo
ncnonb3oBaHuio Heobxogumoro obopyaoBaHus. [penogaBaTent KOPPEKTUPYET AesTeNnbHOCTb obyyatolierocs B
npouecce BbINOMNHeEHM paboTbl (Npyu HeobxoaumocTwn). Nocne 3aBeplueHns nabopatopHon paboTbl NOABOASATCS
uToru, obcyxaarTca pesynbTaThl 4eATENBHOCTY.

Bo3amoxHbl cnepyowme ¢opmbl  opraHusaumm nabopaTtopHbix paboT: ppoHTanbHas, rpynnosas U
uwHausmayaneHasa. [lpu dpoHTanbHOn dopme ofgHoTunHas paboTa BbINOMHAETCSs BcemMu obyvarommmncs
ogHoBpemeHHo. Mpu rpynnoson dopme paboTa BeinonHAeTcs rpynnon (komangown). MNpu nHgnsuayansHowm opme
obyyaroLmmmncs BeINONHAKTCA MHANBUAYaNbHbIE paboThl.

Mo kaxgon nabopaTopHow paboTe MMEKTCA METOAMYECKUE YKa3aHMs MO WX BbIMOSIHEHMIO, BKOYalowmne
HeoOXOOMMbIV TEOPETMYECKUA W MpaKTUYECKUA MaTepuan, codepxallMe 3SMeMeHTbl M nocrefoBaTernbHYH
WHCTPYKUMIO MO MPOBEAEHUIO BbIOpaHHOM paboTbl, MHAMBUAYaNbHbIE BapuaHTbl 3agaHun, TpeboBaHusa u dopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeToanyeckue ykasaHusi npy NoarotoBke U paboTe Ha NPaKTUYECKOM 3aHATUU

lMpakTnyeckne 3aHATMA NO AMCUMMIUHE MPOBOAATCA B Lensx BblpaboOTKM MNPaKTUYECKMX YMEHUN U
nprmobpeTeHnss HaBbLIKOB B peLleHMn NpodeCcCnoHanbHbIX 3adau.

MoproToBka oByvaroLWerocs K NpakTM4eCKOMy 3aHATUMIO NPOM3BOAMTCS MO BOMpOcaM, pa3paboTaHHbIM Ans
KaXkgon Tembl MpaKTUYEeCKUX 3aHaATUn u (Mnu) nekumi. B nmpouecce noaroToBKkM K MPaKTUYECKMM 3aHATUAM,
Heobxoammo obpaTuTb 0coboe BHMMaHNe Ha CaMOCTOSATENbHOE U3yYeHne PEeKOMEHAOBAHHON NuTepaTypbl.

PaboTta cTygeHTOB BO Bpems MpPakTUYECKOro 3aHATUS OCYLLECTBMSAETCA Ha OCHOBE 3adaHui, KOTopble
BblJalOTCA ObByvawWwmMmca B Havane wunu BO BpeMs 3aHAaTUSA. Ha npakTuyeckux 3aHsaTUsSiX MpUBETCTBYeTCS
aKTUBHOE yyacTue B 0OCY>XOEHMUN KOHKPETHbIX CUTYaL i, COCOBHOCTb Ha OCHOBE MOSMyYEHHbIX 3HAHWN HaxoauTb
Hanbonee adpdeKkTMBHbIE peLlleHns MNOCTaBfieHHbIX MNpPobneM, yMeTb HaxOAuTb MOME3Hbl OOMOMHUTENbHbIV
mMatepvan no TemaTuKe 3aHATUWA. Ha npakTtuyeckux 3aHaTMAX obyvalowmecs AOMKHbI yMeTb BblpaboTaTb
onpegeneHHble pelleHnsa no obo3HadyeHHon npobneme. B 3aBMCMMOCTM OT CRIOXHOCTW MpeanaraemblX 3agaHui,
Luenen 3aHATUs, obLert NoAroToBKM obyyaloLMxcs npenogasaTenb MOXET noAackasaTb oOyyaloLlmMmMes anroputm
pelleHns UM nepBoe AeWcTBue, UNnNu ykasaTb obLliee HanpasneHwe paccyxaeHun. MonyyeHHble pesynbTaThbl
obcyxaalTcsa ¢ NO3NLMA X ageKkBaTHOCTU NN 3PAPEKTUBHOCTU B paCCMOTPEHHON CUTYyaLuN.

4. MeTognyeckue ykasaHusi o NOAroToBKe K TECTUPOBaHUIO

TecToBble 3afaHMsi — cUCTEMa CTaHO4APTM3MPOBAaHHLIX 33aJaHui, MO3BOMAOLWAs aBTOMaTU3MPOBaTb
npouenypy U3MepeHust ypoBHSI 3HaHUA U YMEHUI 0By4atoLLerocs.

YcnelwHoe BbINOMIHEHWE TECTOBLIX 3a4aHui SBNSeTCs HeOOXoAMMbIM YCIIOBUMEM UTOFOBOWM MONOXUTENbHOM
OUEHKW. BbinonHeHWe TecToBbIX 3adaHWii npefgocTaBnseT oby4alomMMcs BO3MOXHOCTb CaMOCTOSITENbHO
KOHTPONMPOBaTb YPOBEHb CBOWX 3HAHWIW, OOHapyxuBaTb NPoOGenbl B 3HAHMSAX W MpUHMMATb Mepbl MO UX
nukeuaaumn. dopma U3NoXKEHUs TECTOBLIX 3aaHWI NO3BONSIET 3aKPEMUTb Y BOCCTAaHOBUTL B MAMSATU NPOAAEHHbIN
maTepuan. TecToBble 3aJaHUs OXBaTbIBAlOT OCHOBHbIE BOMPOCLI MO M3y4aeMoil Teme. [ns (PopMUpPOBaHUS
3aflaHuii MCnonb3oBaHa Kak 3aKkpblTasi, Tak U OTKpbiTas dopma. Y obyuvatollerocs ecTb BO3MOXHOCTb Bblbopa
MpaBUIIbHOrO OTBETA WIM HECKOSNIbKMX MpaBUibHbIX OTBETOB W3 4ucna MpeariokeHHblXx BapuaHToB. [ns
BbIMOMHEHNs1 TeCTOBbIX 3aJaHui  obyyalowmecs [OOMKHbl  U3YYMTb  JNEKUMOHHbIM  MaTepuan no TeMme,
COOTBETCTBYIOLUME pasgenbl nutepatypbl Mo AucuMnnunHe. KOHTPOMbHLIA TECT BbINONHSAETCA oby4yatowmumces
CaMOCTOSITENIbHO BO BPEMSI MPaKTUYECKMX 3aHATUN.

6. I'Iepequb yqe6H017| nnTepaTtypbl n y‘-leﬁHO-MeTOAVI‘-IeCKOFO obGecne4yeHus gnsi caMocToATeNbLHON

paboTbl
Tabnuua 11
KHWXHbIN Jlntepatypa
Ne ABTOp(bI), HAUMEHOBaHWe, MecTo, roa U3aaHusa oHn (Ko) ans
n/n (ecnu ecTb, ykasaTb «rpud») nnm y4yebHas | camocT.
3NEeKTPOH.
pecypc (3P) paboThbl
1. CanTbikoB, B.M. OnekrpomarHMTHasi COBMECTUMOCTb B 3JIEKTPOSHEPreTUKE P +
(MCTOYHVKN 1 BUAI ANEKTPOMArHUTHbIX MOMEX, X HOPMUPOBAHWE U OTPaHUYEHNS)
y4yeb.nocobue / B. M. CantbikoB, A. B. CanTtbikoB, H. B. CaiigoBa;
Camap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE 3M1EKTPOIHEPTETUHECKME CUCTEMBI.-
Camapa, 2010.- 273 c..- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|550
2. ABTOMaTN3UPOBAHHbIE TECTHI MO ANCUMNIIVHE «DNEKTPOMArHUTHasi COBMECTUMOCTb oP + +



https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||550

B 3N1EKTPO3HepreTuke» : (Hanpaenexnve 140200-"OnekTpoaHepreTnka") /
Camap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE 3MNEKTPOIHEPTETUYECKME CUCTEMBI;
coct. B. I". FonbawTewH, cocT., pea. J1. M. MHaxogosa, cocT. A. B. CanTbIKoB.-
Camapa, 2009.- 19 c..- Pexwvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|199

3. OrnekTpomMarHuTHasi COBMECTUMOCTb B ANEKTPO3HepreTuke: y4ebHuk / OBCAHHMKOB oP +
A.T"., Bopucos P.K., HoBocnbupckuin rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET:
2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||91745

4, OnekTpomarHuTHasi COBMECTUMOCTb B 3NIEKTPUYECKMX ceTax: yyebHoe nocobue / oP +
XKexxenenko U.B., Kopotkesny M.A., Beiwanwas wkona: 2012.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||20304

5. OneKTpoMarHMTHasi CoBMECTUMOCTb B CUCTEMAX 3MEeKTPOCHabXeHus oP +
NPOMBILLUIIEHHbIX MPEANPUATUIA C 3NIEKTPOYCTAHOBKaMM MHOYKLUMOHHOIO Harpesa:
MoHorpadms / ABepbyx M.A., Kopxxos [1.H., Benropoackuii rocynapCTBEHHbI
TexHomnornyeckun ynusepcutet um. B.I. lyxoea, S6C ACB: 2016.- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80453

6. OnekTpomMarHuTHasi COBMECTUMOCTb YCTPOWCTB CUITOBON 3MNEKTPOHMKN. HacTb 4: oP +
y4yebHo-MmeToauydeckoe nocobue / 3nHoebes IM.C., ManebHeB A.W., MNaHdunos [1.B.,
Monos B.W., HoBocmnBupckuii rocygapCTBEHHbIV TEXHUYECKUA yHuBepcuTeT: 2012.-
Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||45197

7. OCT 32144 - 2013 (EN 50160:2010, NEQ) Hopmbl kayecTBa aneKkTpu4eckomn OP + +
3HEPrMM B CMCTEMAX 3neKTpocHabxXeHnst obLero HasHayeHus:. - M.:
CrangapTuHgopm, 2014.- Pexxwvm goctyna:
https://docs.cntd.ru/document/1200104301

8. OCT 30804.4.30 - 2013 (IEC 61000-4-30:2008) SnekTpnyeckas aHeprus. oP +
CoOBMECTMMOCTb TEXHUYECKNX CPEACTB anekTpomarHutHasa. MeToabl namepeHnnii
rnokasaTenen kayecTBa anekTpuyeckon aHepruu. - M.: CtaHgaptuHdopm, 2014.-
Pexwum poctyna:

https://docs.cntd.ru/document/1200104665

9. FOCT 33073-2014 3nekTpuyeckas aHeprust. CoBMECTUMOCTb TEXHUYECKUX CPeacTB P +
anekTpoMarHuTHasa. KoHTpOnb 1 MOHUTOPUWHI Ka4eCcTBa 3MEeKTPUYECKON 3HEPTM B
cucTemax anekTpocHabxeHns obuero HasHayveHus. - M.: CtangaptuHdopm, 2015.-
Pexum pgoctyna:

https://docs.cntd.ru/document/1200115349

10. | FOCT 30804.4.7 - 2013 (IEC 61000-4-7:2009) COBMECTUMOCTb TEXHUYECKNX oP +
cpencTB anekTpoMarHuTHas. ObLee pykoBOACTBO NO cpeacTBam U3MEPEHUI U
N3MEePEHUSIM FaPMOHUK U MHTEPrapMOHMK OS5 CUCTEM 3NeKTPOCHaGXKeHMSs U
noaknoyaeMbix K HAM TexHu4eckux cpeacts. - M.: CtaHgapTuHgopm, 2013.-
Pexum poctyna:

https://docs.cntd.ru/document/1200103652

11. | TOCT 30804.3.3 - 2013 (M3K 61000-3-3:2008) COBMECTUMOCTb TEXHUYECKNX P +
CpeAacTB anekTpoMarHntTHasa. OrpaHnyeHne M3MeHeEHUN HanpshkeHus, konebaHuin
HanpsbkeHWs 1 prMkepa B HU3KOBOSbTHBIX CUCTEMAaX dnekTpocHabxeHust obLyero
HasHayeHusi. TexHn4Yeckne cpeacTBa C HoMMHanNbHbIM TOKOM He 6onee 16 A (B
ofHou hase), NoaKMHYaeMbIE K ANEKTPUYECKON CeTU Npu HecobnoaeHnn
onpeneneHHbIX YCroBuii NoaknioyeHns. Hopmbl 1 MeToabl ucnbiTaHuii. - M.:
CrangapTtunHdopm, 2014.- Pexwvm gocTyna:
https://docs.cntd.ru/document/1200104972

12. | lonbawTenH B.I'., Makuwes B.M., XXesaes M.C. 3P + +
lonbawTenH, B.IN. TeopeTnyeckne oCHOBbLI 3MEKTPOTEXHUKM : y4eb.-meToa. nocobue
[ B.T. l'onbgwrenH, B. M. Msaknwes, M. C. >)KeBaeB; Camap.roc.TexH.yH-T,
ABTOMaTU3MPOBAHHbIE MEKTPUYECKME CETU N CUCTEMBI .- 2-€ MU34., UCMP. U oM.~
Camapa, 2017.- 274 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib][2911

Hocmyn obyyarowuxcs k OP HTb CamlTY (elib.samgtu.ru) ocywecmernsemcsi nocpedcmeom 371€KMPOHHOLU
UHGhopmayuoHHOU obpa3zosamernbHOU cpedbl yHusepcumema u catima HTBE CamI'TY 1o 5102uHy u naposi.

7. I'Iepequb MH(*)OpMaLIMOHHbIX TeXHONorum, ucnosfb3yemMbiX Npu ocyliecTBiieHnun oﬁpasoBaTeanoro
npouecca no gucuunrimHe (MOFIanO), BKIO4Yasa nepevyeHb nporpaMmmHoro obGecne4yeHusn

Mpv  npoBedeHUM  NMEKUMOHHBbIX  3aHATMI  WUCMONb3yeTcsa  MynbTUMeauiiHoe  oGopydoBaHue.
OpraHusoBaHo B3auModelcTBMe obydalolleroca W npernogaeatens € MCMONb30BaHWEM  3IEKTPOHHOM
MHopMaLMOHHO oGpa3oBaTenbHON cpeabl yHuBepcuTeTa.

MporpammHoe obecneyeHue

Tabnuua 12

CtpaHa
Cnoco6 pacnpocTpaHeHus NPOUCXOXKAEHUSA

Ne pacnpocTp MpaBoo6Gnapgatennb P A
HasBaHue (nMueH3noHHoe nnu ceoboaHo (MHocTpaHHoEe

n/n (npounssoguTens)
pacnpocTpaHsemoe) unm

OTEYECTBEHHOE)



https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||199
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91745
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||20304
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80453
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||45197
https://docs.cntd.ru/document/1200104301
https://docs.cntd.ru/document/1200104665
https://docs.cntd.ru/document/1200115349
https://docs.cntd.ru/document/1200103652
https://docs.cntd.ru/document/1200104972
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2911
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2911

1. [LibreOffice Writer cB060OAHO pacnpocTpaHsiemoe [The Document Foundation |uHocTpaHHoe
2. |LibreOffice Impress cB06OAHO pacnpocTpaHsiemoe [The Document Foundation |uHocTpaHHoe
3. |LibreOfficeCalc cBoboHo pacnpocTpaHsiemoe | The Document Foundation |MHOcTpaHHoe
4. |Adobe Reader cBobofHo pacnpocTpaHsiemoe [Adobe Systems MHOCTpaHHoe
Incorporated
5. |CnpaBo4yHoO-npaBoBas cuctema JIMLEH3NOHHOE HIMO «BMW» oTevyeCcTBeHHoe
«KoHcynbTaHT lMNnoc»
6. |AHTMBMpYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro Jote4ecTBeHHOe
8. lMepeyeHb pecypcoB MHHOPMALMOHHO-TENIEKOMMYHUMKALMOHHON ceTn «UHTepHeT»,
npodeccnoHanbHbIX 6a3 AaHHbIX, MTHPOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13

:ﬁl HaumeHoBaHue KpaTtkoe onucaHue Pexum poctyna

1 OneKTpoHHO-6UbnnoTeyHasa cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/

IPRbooks cucrema
2. | OnekTpoHHO-6UbnMoTeyHasa cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3. |eLIBRARY.RU Hay4yHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka
4. |docs.cntd.ru OneKTpoHHbIN hoHA HopMmaTueHO- | https://docs.cntd.ru/
TEXHUYECKUX JOKYMEHTOB

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOBXO0AMMON N OCyLlecTBNeHUs obpa3oBaTeNibHOro
npouecca no gUcuUuninHe

JleKUMOHHbIe 3aHATUA

AyamTopum Anst NEKUMOHHbLIX 3aHSATUA YKOMMIIEKTOBaHbI MEBGENbIO U TEXHUYECKUMW CPEACTBAMMU OBYyYeHHs,
cnyxawumm ans npeacTtaeneHns yvyebHon mHdopmauum Gonblioi aygutopum (Habopbl AEMOHCTPaLMOHHOIO
obopynoBaHusa (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA

JlTabopaTopHbie paboTbl NpoOBOAATCA B nabopaTopumn, OCHaLLEHHON HeOOXoauMbIM 06OpYyAOBaHNEM:
1. SHeproTecTep MNK3-A

2. Mpubop kavectsa an. aHeprun CA 8334

3. Mpnbop kavectBa an. aHeprum CA 8335

4. N'ameputenb HanpsKeHHOCTM Nons manorabaputHbIi MUKponpoueccopHbii MMM-101M

5. Nameputenb napamMeTpoB INEKTPUYECKNX MarHUTHbIX nonen M3-70/1

6. Nameputenb nonsd NnpomblLieHHon YyactoThl [13-50

MpakTuyeckune 3aHATUA
AyauTopun Ons npakTUYecKUX 3aHSTUI YKOMMIEKTOBaHbI CeLuanvavpoBaHHOi MeGEnbio N TEXHUYECKUMM
cpefcTBaMu 06yyYeHWs (MPOEKTOp, 3KpaH, KOMMbITEP/HOYTOYK).

CamocTosATenbHas pabora

MomeleHna aOnsg camMocCTosTENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOMW C BO3MOXHOCTbIO
noakmnoyeHna k cetu «VIHTepHeT» M JOCTYynoM K 3MfEeKTPOHHOM MHMOpMaLMOHHO-0Opa3oBaTenbHOW cpeae
CamlTY:

e MeToAMYeckun kabuHet (aya. 9).

10. dDoHA OLEeHOYHbLIX CpeacTB Mo AUCLUNIIMHE

®oHO OLEHOYHBbIX CPeacTB Afsi NPOBEAEHWSI TEKYLIEro KOHTPONS YCMEeBAEMOCTU M MPOMEXYTOYHOW
atTecTtauum npeactasneH B MpunoxexHnn 1.

MonHbIM KOMMMEKT KOHTPONbHbLIX 3adaHuiA WUIN WUHbIX MaTepuanoB, HeOoOXoAWMbIX Onsi OLeHMBaHUS
pe3ynbTatoB OOy4YeHWss MO AUCUMNNMHE, NPaKTUKe XpaHWUTCs Ha Kadeppe-pa3paboTtumke B OymaxkHOM U
3MEKTPOHHOM Buae.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANA NPoBefeHUA TEeKyLero KOHTPons ycrneBaeMocTu u
NPOMEXYTOYHOM aTTecTauum

no gucumnnuHe

B1.B.04.02 «dneKkTpoMarHMTHass COBMECTUMMOCTb B 3JIEKTPUYECKMX CUCTEMAX»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yveHus

Noa Hayana noAroToBKU
Bbinyckarowan kadegpa
Kadeagpa-paspaboTumk
O6beM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpOnA (NpoMexyTovHas
aTrecrtauus)

13.03.02 SnekTpo3HepreTuka n INeKTpPoTexXHMKa

OneKTpo3HepreTU4Yeckme CUCTEMbI U CEeTU

6akanaBp

3ao4yHas

2022

MH)KeHeprIe TexXHoJNormm

MH)KeHeprle TeXHOJNTIOrmun

216/6

3a4yeT, IK3aMeH




1. NepeyeHb KOMNETEeHUMA, MHOUKATOPOB AOCTMXKEHMSI KOMMETEHUUIA U NPU3HAKOB NpPosiBNeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPLIMU OOJKEH OBnageTb o6yvalolmiics B xoae 0CBOEHUsA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue Ko n HaumeHoBaHMe nHaukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUun KoMneTeHLuUn AOCTMXKEHMA KOMNeTeHUUn obyyeHus
KOMneTeHUnn
He NpeaycMOTpPeHbl y4e6GHbIM NIaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUU
Tabnuua 2
Koa HaumeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa [OCTUKEHUA Pe3ynbTatbl
KOMMeTeHUun KOMMNeTeHUun KOMNeTeHLUUn o6yyeHus
He NpefyCcMOTPEHbI Y4eOHbIM NN1aHOM
MpoceccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HammeHoBaHue
Koa HanmeHoBaHue
KOMNeTEHLMM KOMNeTeHLMU UHAMKaTOpa AOCTUXKEHUA Pe3synbTaTbl 06y4yeHus
KOMMNeTeHUun
MK-3 CnocobHocTb k paspaboTke na-1 nkK-3 31 MNK-3.1

HOPMaTUBHO-TEXHUYECKOMN
AOKyMEHTaLMM No
TEXHUYECKOMY
06CNy>XUBAHWIO N PEMOHTY
o6opynoBaHNst NoACTaHLUiA
3NEKTPUYECKNX CeTeN

[eMoHCTpupyeT NoHNMMaHne
HOpPMaTMBHO-TEXHUYECKOMN
OOKyMeHTauum no
TEXHUYECKOMY
obcnyxmBaHuo
obopyaoBaHua NnoacTaHuum
ANEKTPUYECKUX ceTemn

3HaTb: HopMarbHble, aBapuitHble,
nocrneasapuiHbIe Y PEMOHTHbIE PEXUMbI
3KCMnyaTaumm anekTpooGopyaoBaHus;
TpeboBaHUA K KAYeCTBY 3NIEKTPOIHEPTUN 1
3MeKTPOMarHUTHOM COBMECTUMOCTHU

Y1 NK-3.1

YMeTb: paspabaTsiBaTte HOPMaTUBHO-

TEXHUYECKYH JOKYMEHTALMIO NO
TeXHU4YEeCKOMY 06CNyXNBaHUIO
anekTpoobopyaoBaHus no TpeboBaHUsIM
HOpPMaTMBHbIX JOKYMEHTOB, CTaHAapTOB Mo
UCMbITaHNSIM 3NeKTPoobopyaoBaHUs
noAcTaHLMM SNeKTPUYECKMX ceTemn

B1 NK-3.1

BnapeTtb: meTogamu obecneyeHust
TpebyeMbIX 3NEKTPUYECKMX PEXNMOB
noacTaHUMN U NNHUIN SneKkTponepeayv

Manwua COOTBETCTBUA OLIeHOYHbIX CpeaAcCTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm OGy‘lEHMH

Tabnuuya 4
OueHou4HbIe cpeacTBa
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2. TunoBble KOHTPOIbHbIE 3a4aHUSA NN UHbIe MaTepuanbl, HeoGXoaUMble AN OLeHKU 3HaHUIN, YMEHUHN,
HaBbIKOB U (UNK) ONbITa AeATeNbLHOCTU, XapaKkTepusylowme npouecc popmMnMpoBaHUA KOMNeTeHUM B Xoae

OCBOEHMUA obpa3oBaTesibHON NporpaMmbl
2.1. ®opMbl TeKyLLEro KOHTPOJSIsl yCneBaemMocTH

Bo BpeMA TeopeTn4eckoro o6yqu|/|;| CTyAEHTbl COAal0OT KOHTPOJIbHbIE TOYKK, KOTOPbIE OCYLLEeCTBNATCA

nyTem BbINOJIHEHNUA COOTBETCTBYHOLLEro 3agaHnda B IMMHOM KabuHeTe.

BoOoo~NoOA~®ONE

el ol o
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14.
15.
16.
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20.
21.
22,

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42,

2.1.1. Bonpochbl kK nabopaTtopHbIM paboTam

[MoHATNE 3NEeKTPOMarHUTHOWM COBMECTMMOCTM.

MpyynHbl BO3HMKHOBEHMST OMIT

OcHoBHble Buabl AMI

OxapakTepu3yinte OCHOBHbIE MOKa3aTenn Ka4ecTBa 3N1EKTPOSHEPTUN
3agaym anekTpoMarHMTHOM COBMECTUMOCTU

OcHoBHble nonoxeHust OGMC

MepeuncnmTte ocHoBHbIE BUAbI OMI

Knaccudmkauymnsa ncrouHmkos SMIT.

KaHnanel pacnpoctpaHeHus 3MI1.

. YKaXXUTe OCHOBHbIE XapaKTepPUCTUKM NOMEX.

. B yem cocTouT pasnmuve nomex n3ny4yeHus u NpoBoaUMOCTU?

. Cnocobbl n3aMepeHUst KOHOYKTUBHbIX MOMEX.

. TpeboBaHus, NpeabsBnseMble K UCMbITaHUSIM 3MeKTPOOOOPYAOBaHUSI NEPEMEHHBIM HaMNpshKeEHNEM npwu

n3mepeHnn pagmonomex.
MN3amepeHune pagnonomex ot BIl.

MeToabl permctpauum MUHTEHCUBHOCTU KOPOHHbLIX pa3psaoB.

VcnbiTaHna Ha NOMeXoyCTONYMBOCTb.

Kakune ycrnoBus JomkHbl cobniogatbcsa Npu NpoBeAeHUN UCNbITAHNA?

Llenn oCcHOBHbLIX BUOOB UCMbITAHWA Ha YCTONYMBOCTbL K KOHOAYKTUBHBLIM NEPEXOOHbIM U BbICOKOYACTOTHLIM
rnomexam.

OcHOBHbIE METOABI UCMbITAHUI HA YCTONYUMBOCTb K 3MIEKTPOCTAaTUYECKMM NOMEXam.

PacckaxunTe 06 ncnbiTaHNsX Ha yCTOMYMBOCTb K 9NIEKTPOMArHMTHbIM NOMeEXam.

PacckaxuTe 06 ncnbiTaHNax Ha yCTOMYMBOCTb K paaMo4acTOTHbIM NMOMEXaM.

3agaum 1 MeToauka UCMbITaHUSA Ha YCTOMUYMBOCTbL K Aenctauio AMI1 o6opyaoBaHusa BTopuyHbIx Lenen MNC
B YCIOBUAX 3KCNnyaTaumu.

OcHoBHble crniocobbl nogasneHnsa SMr.

HaszoBuTe NpuynHbl NOSBNEHNSA N3MEHEHU (OTKMOHEHUIN) HanpsXXeHns u ux oueHka cornacHo NOCT
HasoBuWTe NpUYMHBI BO3HUKHOBEHUSA KoNebaHnn HanpsikeHusl.

MoHAaTne hnukepa, 4NNTENBHON N KPAaTKOBPEMEHHOM €ro 403bl, HOPMATUBHbLIX 3Ha4YeHun cornacHo NOCT
HaszoBuTe NpUUNHBI UCKaXKEHUSA CUHYCOMAAaNbHOCTU KPUBOW HaMpPsKeHUs.

Kak npon3BoanTCca HOpMUMPOBaHWE AOMYCTUMbIX 3HAYEHUWA. HECUHYCOMAANbHOCTN HaNPSXXeHUs

Ha3oBuTe NpMYnHbI BO3HUKHOBEHWS HECUMMETPUM HANPSKEHUN.

Kak npon3BoauTCsl pa3noXXeHNs BEKTOPOB Tpexda3HOW CUCTEMbI HanpsXXeHUn No MeToay CUMMETPUYHBIX
COCTaBMAOLLMX.

HasoBuTe nMpuuMHbI NOSIBMEHUA MPOBanoB HanpshkeHusi. [puvyuHbl NOSABMEHMS MNepeHanpshKeHUN.
PacuyeTHble BblpaxeHuss 4ns aHanm3a nepeHanpspkeHus.

HaszoBute NpuymnHbl NOABAEHWUS UMNYMBCHOMO HAMPsSKEHUS.

HasoBute noaxoabl B onpeaeneHnn Ao3sbl chnukepa.

Kak npon3BoguTca OLeHKa COOTBETCTBUS MHTEHCUBHOCTU dorikepa Hopmam FOCT.

Kak onpenenstoTca TOKW BbICLUMX FAPMOHUK, reHEPUPYEMbIX BEHTUINBHEIMU Mpeobpa3oBaTensamMu, NeYHsIMU
TpaHcopMaTopamMu, CBapOYHbIMU YCTaHOBKaMMU.

B 4em BblpaxkaeTcs BNMsiHAE OTKMOHEHWIM 4YacToTbl Ha 3NeKkTpudeckue ABuraTenu, TpaHcgopmaTopbl U
peakTopbl.

B 4em BblpaxkaeTcs BRMSHME OTKIOHEHWM HanpskeHWs Ha paboTy anekTpoaBuraternen, BEHTUIbHbIX
npeobpasoBaTtenen, OCBETUTENBHbIX, ANEKTPOTEPMUYECKUX U ANTEKTPOSTN3HBIX YCTaHOBOK.

B 4em BbipaxaeTcd BnvsHWE konebaHum HanpshkeHus Ha paboTy OCBETUTENbHbIX, KOHAEHCATOPHbIX U
3MNEKTPONM3HbIX YCTAHOBOK, 3NEKTpoABMraTenen, nevyen ConpoTUBNEHUS, CBAPOYHbIX MaLLVH.

B 4em BblpaxaeTcs BAWsiHUE HECUMMETPUM HaMpsKEHWM Ha TpaHcdopMaTopbl, anekTpoasuraTeny,
kabenbHble 1 BO3AYLUHbLIE NMHUW, OCBETUTENBHOE 060PYAOBaHUE, PYAHO-TEPMUYECKUE NEYN.

B uem BblpaxaeTcs BnUsSHME BbICWUMX TAPMOHMK Ha paboTy U30MsUMI0 U CPOK  CNyXObl
anekTpoaBuUratenen, KOHAEeHCaTOPHbIX YCTaHOBOK.

Kak npousBoanTCs OLEHKa [OdONOMHUTENbHbLIX MNOTEPb, BO3HUKAKOLWUX B  SMeKTpoaBuUraTensx,
KoHOeHcaTopHbIX GaTapesx, JIOM.

B 4yem BbipaxaeTcd BNMsSHWE MPOBANiOB HaNpPsHkeHNss Ha paboTy CUMITOBbIX YCTAHOBOK, CUCTEM YMpaBreHnsi
N KOHTpOIS.



43. B 4em BblpaaeTca BNMSHME MNepeHanpsikeHun Ha paboTy OCBETMTENbHOro oGopydoBaHUA U

anekTpoaBuraTenen.

44. B yeMm Bblpa)aeTcs BrMsiHAE BO3OENCTBMS MMMYSbCHBIX 3MEKTPOMAarHUTHBLIX MOMEX U NepeHanpsikeHnin Ha
3MNEKTPONPUEMHUKM.

45. 3agayn M NpUHUMUNBLI NEPUOLANYECKUX U3MEPEHMI U HEMPEPLIBHOIO MOHMTOPMHra rnokasaTtenen KadyecTsa
3NEKTPOIHEPTUN.

46. O6wmMe npuHUMNbI KnaccudgurKkaumMn npouecca W3MepeHusl, anroputMoB obbeauHeHue pe3ynbTaToB
N3MEpPEHUN MO BPEMEHU, KOHLUEMUUM MAapPKUPOBaHWS WM OpraHvM3auMnm M3MEpeHWi MnokasaTtenen kavecTsa
3MNEKTPOIHEPTUN.

47. Knaccbl npouecca namepennsi u obpaboTkn pe3ynbTaToB U3MEPEHMS YacToThbl M 003kl orivkepa, NpoBasioB
HanpsXeHUs, MepeHanpsbKeHWA, NPEepPbIBaHUA  HanNpPsXXeHUsl, HECMMMETPUM W  HEeCUMHYCOouOanbHOCTU
HaNPsP>KEHUS, MeAIeHHbIX OTKMOHEHUIN HaNPSPKEHUS.

48. Kak npousBogutca Bbibop oTnaek yctponctB PIH cunoBbix TpaHcOpMaTopoB Ans KOMMEHcaLmu
OTKINOHEHWUI HaMNPsSKEHWUs1 B pacnpeaenmTensHON ceTu.

49. Kak npoussoautcst BbI6Op napameTpoB CUMMETPUPYIOLLEro YCTPONCTBA.

50. Kak npou3Boantca oueHka 3(PEKTUBHOCTU pa3feneHusl CNOKOMHOW U pe3KonepemMeHHOW Harpys3ok no
LUMHaM NOACTaHLUMMW.

51. Kak npousBoguTcs BbIGOp NapameTpoB (oUbTPOKOMNEHCUPYIOLLENO YCTPOMCTBA.

52. OTanbl NOAroToBKN NPOTOKONIOB KOHTPOJIS KadecTBa anekTpoaHeprumn no opme NOCT 33073-2014

53. 3Tanbl NPOEKTUPOBAHUSA 3MEKTPUYECKON CETU C YYETOM SHEPrMM MCTOYHUKOB WCKaXEHUS KavecTBa
3NEKTPO3HEPTUN.

54. Kak npou3BoguTtCca aHanm3 npoeKTa 3NeKkTpuYeckon ceTm C  nosvumm obecneveHnst KadecTBa
3NEKTPO3HEPTUN.

55. Cnocobbl MOHUTOpPWMHIa KayecTBa 9fEeKTPOSHEPrun, YCTAHOBUBLLMXCA W NEepexofHbIX MpoLeccoB B
ANEKTPUYECKNX CETAX C UCMOMb30BaHMEM U3MEPUTESbHBIX KOMMIEKCOB.

2.1.2. Mpumepsbl TecTa

BAPWAHT Ne1
1. MNoAa anekTpoMarHMTHOM COBMECTUMOCTbIO MOHMMAIOT:
a) HopMasbHoe PYHKLMOHNPOBaHNE NPUEMHMWKOB 3NIEKTPOMAarHUTHOM 3HEepruu;
6) HopMarnbHoe PYHKLMOHNPOBaHNE NepeaaTynKkoB 3N1EKTPOMArHUTHON SHEPruK;
B) CMOCOBHOCTb TEXHUYECKMX CPeACTB HopMarbHO (PYHKLIMOHMPOBATL B 3a4aHHOI 311eKTPOMarHUTHOM o6CTaHoBKe
1 He co3aaBaTb HedonyCTMMbIE NOMEXW OPYrUM oObeKTaMm.

2. OneKkTpoMarHUTHoe BNUsIHUE XapaKTepuayeTcs CBA3SIMU:

a) ranbBaHN4YEeCKOM, 3MEeKTPUYECKUM NOoNeM, MarHUTHbIM Monem, U3nyYyeHnem;
6) 3NEKTPUYECKMM NOSEM, MArHUTHBLIM MOMIEM, U3NYYEHUEM;

B) raribBaHN4YeCKOW, 3MEKTPUYECKMM NONEM, MarHUTHbIM Nonem;

r) aNeKTpoOMarHUTHbLIM Mosem.

3. K ecTecTBeHHbBIM 3NEKTPOMArHUTHLIM NMOMEXaM OTHOCHATCS:

a) aNeKTpUYecKne n marHMTHele nons 3emnu;

6) paguounanyyenus CornHua v ranaktuk, atmocdepHbie (rpo3oBble) pa3psiabl;

B) SNeKTpu4eckne M MarHutHble nons 3emnu, paguousnydeHuss ConHua M ranakTuk, paspsgbl CTaTU4eckoro
3MNEKTPUYECTBA, 3NEKTPOMArHMTHOE BNUsIHNE AO0EPHbIX B3PbIBOB.

4. BHEeWHUMN UCTOYHMKAMM 3NIEKTPOMAarHUTHbIX MOMEX B 3NEKTPOSHEPreTUYECKNX YCTaHOBKaX 1 CpeacTBax
aBToOMaTM3aLMn SBMAOTCS:

a) Trpos3oBble paspsgbl M aTMOcepHble MnepeHanpsikeHusl, paspsgbl  CTaTUYEcKoro  3rekTpuYecTBa,
SMNEKTPOMarHUTHble  Npoueccbl B JNIMHWSX — SnekTporepegavud, B CUCTEMAxX  JNeKTpocHabxeHus, B
3N1EKTPOTEXHNYECKUX YCTAHOBKAX, B YCTPOMUCTBAX MH(OPMALMOHHON TEXHWUKU, SAEPHbIE B3PbIBbI;

6) rpo3oBble pa3psaabl, paspsiabl CTaTUYECKOro ANeKTPUYECTBA, SAepPHbIE B3PbIBb;

B) 9NIEKTPOMArHUTHble MPOLEecCbl B JIMHWUAX 3nekTporniepedadn, B CUCTEMax drneKkTpocHabxeHus, B
3N1EKTPOTEXHUYECKUX YCTAHOBKaX, B YCTPONCTBAX MHPOPMAaLMOHHOM TEXHUKMN.

5. 'paHunLUbl CaHNTapPHO-3aLLNTHBIX 30H AN NUHKIK anekTponepenayu J1I9M-500 kB cocraBnstoT:
a) 10 m; 6) 20 m; B) 30 M; 1) 40 M.
BAPVAHT 2

1. Moaenu anekTpoOMarHMTHOrO BIIUAHUA:

a) UCTOYHUK NMOMeEX (nepenaTymk) — NornoTUTeENb NoMex (MPUEMHNK);

0) UCTOYHUK NMOMeEX (nepenaTymK) — MeXaHU3M CBA3M (NyTb) - MOTMOTUTESNb MOMEX (MPUEMHWK);
B) MCTOYHUK NMOMeX (MepedaTtymk) — MexaHu3M cBasn (NyTb).



2. FanbBaHWyecKkas CcBA3b B KaHanax nepenayv nomex nposiBnseTcs, koraa:

a) Ba KOHTYpa C TOKOM UMEIOT 06LLiee 3MEeKTPUYECcKoe CoNnpoTUBIIEHME;

6) Ba KOHTYpa UMEIOT NMPOBOOHUKW, HAXOOALMECH MO PasHbIMU NOTEHLUManamm;

B) nepeMeHHoe MarHMTtHoe none npoBogHUMKA C TOKOM WUHOYUMPYET B KOHType, noOBepXeHHOM nomMmexe,
HanpsaXeHue, HaknagbiBatoLleeca Ha nonesHbIn CUrHan,

F) NUCTOYHUK N NPUEMHUK SNMEKTPOMArHNTHbIX rnornemn ceBa3aHbl Yyepes3 BOJIHOBOE COMpoTuBIiEeHUE.

3.K NCKYCCTBEHHbLIM 3JTEKTPOMArHMTHbIM NomMexamM OTHOCATCA:

a) ANEeKTPpOMarHnTHble NpoLeCcChbl B TEXHNYECKNX CUCTEMAX]

6) pa3pAaabl CTaTU4ECKOro 3NiekKTpu4ecTBa, 3J1IEKTPOMaAarHMTHOE BInAHNE AO0EPHbIX B3PbIBOB;

B) ANEeKTpu4eckne n MmarHMUTHble nosiq 3emnu, ANIeKTpoMarHnTHoe BiinAHne A0epHbIX B3PbIBOB.

4. B ka4eCcTBE MCTOYHNKOB 3MEKTPOMArHUTHbIX MOMEX B 3MNIEKTPOIHEPreTUYECKUX YCTaHOBKaxX U cpeacTBax
aBToOMaTU3aLMn paccMaTpuUBaloTCS:

a) BCe NpoLeCcChl NpU HOpMarbHbIX pabounx U aBapuiHbIX peXnMax MaLluH, SNEKTPOIHEePreTUYeCcKnx YCTaHOBOK,
YCTPOWCTB MHOPMALMOHHOW TEXHMKU, HaxoasawWwmMxcs Bénmnsn cpeacTs asToMmaTuauum;

0) TONbKO NPOLECChI MPU aBaPUMHBIX PEXUMAX MaLLWH, SNEeKTPO3HePreTUYeCcKnx yCTaHOBOK, YCTPOUCTB
MHOPMALIMOHHON TEXHUKM;

B) TONMbKO NPOLECChl MPU HOpMaribHbIX Pabounx pexxmMax MaLlvH, 3NIEeKTPOSHEPreTMYECKNX YCTaHOBOK, YCTPOWCTB
MHOPMALIMOHHON TEXHUKN.

5. lonycTMble YpOBHU HaMNPS)KEHHOCTU 3NEKTPUYECKOro Nons NIMHWIA anekTponepeaayYn Ans HaceneHus Ha
TEPPUTOPUM 30HbI KUMOW 3aCTPONKN COCTaBNSAIOT:
a) 0,5 kB/m; 6) 1,0 kB/m; B) 5,0 kB/m; 1) 10,0 kB/Mm.

BAPUAHT 3
1. KauecTBO aneKkTposHeprum xapakrepusyeTtcs:
a) COBOKYMHOCTbI CBOWCTB 3MIEKTPUYECKON SHEPTUUN B NEKTPUYECKON CETU, ONpeaenstomX NEeKTPOMArHUTHYO
COBMECTMMOCTb TEXHUYECKNX CPeaCTB, MOAKMIOYEHHbIX K 3TOW CETH;
6) MepoW SneKTpOMarHUTHOrO BO3OEWCTBUSI CUCTEMbl  aneKkTpocHabxeHuss Ha npubopbl, annaparbl,
anekTpoobopyaoBaHNe Yepes3 KOHAYKTUBHbIEANEKTPOMArHUTHbIE MOMEXM, PacnpOCTPaHSAIOLWMNECH B 3NEKTPUYECKON
cetu;
B) MepoW 3MeKTPOMarHUTHOrO BO3OENCTBUMS CUCTEMbI  JNEKTPOCHabXeHWss Ha npubopbl, annaparthbl,
3NekTpoobopyaoBaHNE Yepe3 INeKTPOMarHUTHbIE MOMEXW, PACNPOCTPAHSIIOLLMECS B OKpY)XXaloLLEeN UX cpeae.

2. BHYTpEHHME NMOMEXN B INIEKTPOIHEPIETUHECKMX YCTAHOBKAaX U CpeacTBax aBTOMaTU3aLmMm pacnpoCTpaHaTCS:
a) No NpoBOAAM U B BUAE SMEKTPUYECKOTO UMM MarHUTHOrO MONS BHYTPW YCTAHOBKU UMW CUCTEMBI;

6) TONbKO MO NPOBOAAM BHYTPW YCTAHOBKW MU CUCTEMBI;

B) TONbKO B BUAE 3NEKTPUYECKOrO UMM MarHUTHOrO NONs BHYTPWU YCTAHOBKN UM CUCTEMBI.

3. dyHKUMOHANBbHbIE UCTOYHUKN 3NIEKTPOMArHUTHBIXNOMEX:

a) paguo- 1 TenenepefaTyuku, reHepaTopbl BbLICOKOW YacTOTbl Afs MNPOMbLIWMAEHHOrO WM MeaULMHCKOro
NpUMeEHeHUs, MUKPOBOIHOBbLIE Meyu;

6) aTMocdhepHble pa3psaabl, KOMMYTaUMOHHbIE MPOLECCHI B CETSX BbICOKOrO HanpshKeHusl, pa3psifbl CTaTU4eCcKoro
3NeKTpMYECTBa, CBapOYHOE 00OpPYyaOBaHUE;

B) SMEKTPUYECKMI TPAHCMOPT, NMIOMUHECLIEHTHbIE Namnbl, aBTOMOOUIbHbIE YCTPONCTBA 3aXUraHUsl, MEPErOBOPHbIE
YCTpPOMCTBA.

4. EMKoCTHas cBsi3b B kaHanax nepegayv nomex nposienseTcs, koraa:

a) ABa KOHTYpa C TOKOM MMEIOT o6LLiee 3/1eKTPUYECcKoe CONpoTUBIIEHME;

6) ABa KOHTYpa UMEIOT NPOBOAHUKN, HAX0oOALMECS NoA pasHbIMK NoTeHUManamm, obpasyiolmne KoHaeHcaTop;

B) MEPEMEHHOE MarHUTHOE Mone MPOBOAHUKA C TOKOM WHOYLMPYET B KOHTYpe, NOABEPKEHHOM MOMEXeE,
HanpskeHWe, HaknaAbIBaloLLEeecs Ha NONe3Hblii cUrHarn;

) ICTOMHUK U MPUEMHUK 3NEKTPOMAarHUTHbIX NOIEel CBA3aHbl Yepe3 BOSTHOBOE COMPOTUBIIEHNE.

5. AGCOMIOTHLIM YPOBHEM 3M1EKTPOMAarHUTHOW NoMexu SABNAeTcs:

a) oOTHOCUTENbHOE 3HaYeHMe NoMeEXM K YPOBHIO NOME3HOro curHana, BepxXHuii npeaen KoToporo onpeaenseTcs B
CcTaHdapTax npefenbHbIX (4OMYCTUMbIX) 3Ha4YEHUI NOMEX;

6) HauMeHbLLlee OTHOCUTESNBHOE 3HAYEHUE MONE3HOro CUrHarna, NpeBbiLleHe KOTOPOro B MecTe npuemMa
BOCMPUHMMAETCS Kak NMomexa;

B) OTHOCUTENbHOE 3Ha4YeHWe NOJIe3HOro CUrHasna K AonycTMMOMY YPOBHIO MOMEXU.

BAPUAHT 4
1. NMomexoycToMYNBOCTb YCTPONCTB K 3NEKTPOMarHUTHbLIM NoMexam:



a) CNOCOBHOCTL YCTPOWMCTBA COXPaHATL TpebyeMoe Ka4ecTBO (PYHKLMOHMPOBAHNS NpY BO3AENCTBMM HA HETO
3MNEKTPOMArHUTHbIX MOMEX oObIX BUOOB U YPOBHEW;

6) cnocoBHOCTbL YCTPONCTBA BPEMEHHO COXPaHATbL TpebyeMoe KavyecTBO PYHKLIMOHMPOBAHWS Ha BpeEMS
BO3£I,GI7ICTBI/IF| Ha Hero aneKTpoMarHMTHbIX NomMex c pernameHTnpoBaHHbIMMU 3HA4YEHUAMU NapaMeTPOB,

B) CNOCOBHOCTbL YCTPOMCTBA COXPaHATbL TpebyeMoe KavyecTBO yHKLMOHMPOBAHWS NPY BO3AENCTBUU HA HEro
ANEeKTPOMarHnTHbIX NOMeX, 3aaHHbIX BUAa U YPOBHA.

2. MarHuTHas cBsi3b B kaHanax nepegadun rnoMmex npoABnAeTCA, Kkorga:

a) ABa KOHTypa C TOKOM UMET obuwee ANEKTPpNUYEeCKoe ConpoTuBIIEHNE;

6) ABa KOHTypa MMerT NpoBOAHUKN, Haxoadlwmneca noa pa3HbiMn noTeHunanamu;

B) nepeMeHHoe MarHmTtHoe TnoJjie npoBOAHMKA C TOKOM WMHAOyUMPYET B KOHType, MNnoABEpXEeHHOM T[oMexe,
HanpsaXeHue, HaknagbiBatoLleeca Ha NnonesHbI curHan,

F) NUCTOYHUK N NPUEMHUK SNEKTPOMArHNTHbIX nonew ces3aHbl Yyepes3 BOJIHOBOE COMpoTUBIIEHUE.

3. HedbyHKLMOHANbHBIE UCTOYHMKN SNEKTPOMArHUTHBLIX MOMEX:

a) paguo- v TenenepenaTyuku, reHepaTopbl BbICOKOW YacTOTbl AfS1 MPOMBILMEHHONO WU MEeAMLMHCKOro
NPUMEHEHNSI, MUKPOBOJTHOBbIE MEYMU;

6) paspsiobl aTMOCHEPHOIO M CTAaTUYECKOIO 3NIEKTPUYECTBA;

B) SMEKTPUYECKMI TPAHCMOPT, NMIOMUHECLEHTHbIE Namnbl, aBTOMOOUIIbHBIE YCTPOWCTBA 3aXKMUraHusl, NeperoBopHbIe
YCTpONCTBA.

4. OCHOBHbIMMW MPUYMHAMU NOSABIEHUSI BHYTPEHHUX MOMEX B SHEPreTUYECKNX yCTaHOBKax, B CUCTEMaX
anekTpocHabxeHus, B cpeacTBax aBToMaTtusauum u npubopax, ABnsTCA:

a) M3MeHeHus HanpsbkeHusi ¢ vactotonm 50 U, BbICLUME TAPMOHMKU HanpsiKeHUs M TOoKa B CETU, U3MEHEHMS
CurHanoBs B MnpoBodax ynpaBlieHna Unnm NMUHUAX nepenadn OaHHbIX, UCKpOoBble pa3padbl M KOMMYTaAUWOHHbIE
npouecchbl, pe30HaHCHbIE ABTEHUA B 3NIEKTPUYECKUX CeTAX;

6) rpo3oBble NepeHanpskeHus.

5. K ocHOBHbIM Noka3aTtensim Ka4yecTea ANEeKTPO3HEPrnn OTHOCATCA:

a) OTKIIOHEHUS1 U KonebaHus Hanps>XeHnda, HeCMHycomaalibHOCTb U HECUMMMETPUA HanpsaXeHudA, OTKIIOHEeHUA
YacToThbl, ANNTENbHOCTb MNpoBafia HanpAaAXeHud, WMNyrbCHOE HanpsXxXeHue KOG(b(bVILI,VIeHT BPpEMEHHOro
nepeHanpaxXxeHua,

6) 4acToTa NOBTOPEHUA N3MEHEHNI HanpsXXeHua; uHTepsan Mexay W3MEeHEeHUAMU HanpgaxXeHud, 4YactoTta
nodaBJ1IeHNA NpoBarioB HanpAXeHud, ANMTeribHOCTb BPEMEHHOIO nepeHanpaxXeHua.

BAPWAHT 5
1. MNomexonogasneHne aNeKTPOMarHUTHbLIX MOMEX XapaKTepusyeTcs:
a) 3alWnTHBIMY CBONCTBaMU (PMNbTPOB M 9KPAHOB;
0) 3aLWMTHBIMW CBOWCTBaMU UCTOYHMKA NOMEX (MepedaTtynka);
B) 3aWUTHLIMW CBONCTBaMM NOrNOTUTENS NOMeX (MPUEeMHMKA).

2. CBA3b 4Yepes 3N1IEKTPOMarHUTHoe n3ny4yeHne B KaHanax nepegadm nomMex rnpodaBndaeTcd, korga:

a) OBa KOHTypa C TOKOM UMEIOT obuee ANIEKTPUYECKOE COMpPOTUBIIEHNE;

6) OBa KOHTypa MMeKT NpOBOAHUKN, Haxoadwmecd nog pasHbiMu noteHumnanamu;

B) nepemMeHHoe MmarHMTHoe nosie NpoBoAHMKa C TOKOM MHOYUMPYET B KOHTYpe, NnoABEPXEHHOM nomexe,
HanpsaXeHwue, HaknagbiBatolleecqa Ha NnoniesHbIN curHan,

F) MUCTOYHUK U NPUEMHUK 3JTEKTPOMArHUTHbIX nonen ces3aHbl 4yepes3 BOJTHOBOE CconpoTueieHne.

3. K y3KononocHbIM NCTOYHMKAM 3MEKTPOMarHUTHbLIX NOMeX OTHOCATCS:

a) nuHMM anekTponepedayn Ha yactote 50 U, reHepaTopbl BbICOKOW YacToOTbl, NepedaTyvMku CBHA3MN,
pagnonpueMHUKN, KOMMbIOTEPbLI, MUKPOBOSHOBLIE Neyu;

6) pa3psaabl CTaTUYECKOro 3NeKTpnYecTsa, CBapoyHoe obopyaoBaHue, MIOMUHECLEHTHbIE amnbl, aBTOMOOUIbHbIE
YCTPONCTBA 3aXuUraHus.

4. HopmarnbHo fonycTUMbIe U NpeaenibHO AOMYCTUMbIE 3HAYEHUS YCTAaHOBMBLUETOCS OTKIMOHEHMS HaNpshKeHUs Ha
BbIBOAAX NPUEMHUKOB anekTpudeckon aHeprum no Hopmam FOCT 13109-97 Ha Ka4eCTBO 3NEKTPOIHEPTUN PaBHbI
COOTBETCTBEHHO:

a) £5u £10%;
6) +5u +15%;
B) +10u +15%;
r) £15u +20%.

5. I'IpeBblLuarou.l,ee HOPMbI 3NMEKTPOMarHMTHOE none I'IpOMbILIJJ'IeHHOVI 4acCTOTbl MOXET BbI3blBaTb Y pa60Tarou.u/|x Ha
ANEeKTPOoyCTaHOBKax:



a) HapylweHne @YHKUNOHANbHOrO COCTOSHUS LEeHTpanbHOMW HEPBHOW U CepaedHO-COCYAUCTOM CUCTEMB,
nepudepu4eckoro KPOBOCHabXeHUS, NOBbLILLEHHYO YTOMMASEMOCTb;
0) ynydweHue paboTocnocobHOCTU.

BAPUAHT 6
1. BKOHOMMYECKMEe NoKasaTenu SNeKTPOMarHUTHOM COBMECTUMOCTI XapaKTepU3yoTCs:
a) ypoBHEM MepBOHayanbHbIX 3aTpaT Ha pa3paboTKy, W3roTOBNEHWE W MpUMeEHeHue cpencts obecneveHus
3NEKTPOMarHMTHOM COBMECTUMOCTM YCTPOWCTB U OOBEKTOB;
0) ypoBHEM 3aTpaT Ha ycTpaHeHue AOedEeKTOB, BbI3BaHHbLIX 3MEKTPOMArHUTHOM HECOBMECTMMOCTBIO YCTPOWMCTB U
0OBEKTOB B NPOLIECCE IKCMITyaTaumm;
B) COMOCTaBfIEHMEM YPOBHEM MOSMHbLIX SKOHOMMWYECKMX 3aTpaT Ha obecrnevyeHne 3neKTPOMarHUTHOM
COBMECTMMOCTU YCTPOMCTB M OOBLEKTOB M Ha YyCTpaHeHue yuiepba npu HecobnoaeHMM 3NeKTPOMarHUTHON
COBMECTMMOCTMW.

2. NpoTnBodasHble NOMEXM B KaHanax nepegadv BO3HUKALOT:

a) mexagy npsiMbiMn U 0BpaTHbIMKU NPOBOAAMM SMEKTPUYECKUX KOHTYPOB UNN MeXAy 3aXnmamu MOABEPXKEHHbIX
rnomexam CUCTEM,;

0) Npu HanMYUN UCTOYHUKOB MOMEX, KOTOPblE MOSBAATCH MEXAY OTAENbHbIMU CUrHanbHbIMW NPOBOAHMKAMU U
Maccon, obnagatoLlen HyneBbIM NOTEHLNANOM.

3. K LUMpOKONOMNOCHBLIM UCTOYHMKaM 3MEKTPOMAarHUTHbLIX MOMEX OTHOCATCS:

a) NWHMM anekTponepepayn Ha 4Yactote 50 U, reHepaTopbl BbLICOKOW 4acTOThbl, MepedaTyuMky CBS3M,
pagnonpueMHUKN, KOMMNbIOTEPLI, MUKPOBOMHOBbLIE NeYu;

6) paspsiabl CTaTUYECKOrO SNEKTPUYECTBa, CBapoYHOE 06opyaOBaHUE, MIOMUHECLIEHTHbIE NamMbl, aBTOMOBUbHbIE
YCTPOWCTBA 3aXMUraHus.

4. Hanbonee 4yBCTBMTENBHBLIMY K BbICLLUMM rapMOHMKaM TOKa WU HanpsikeHUs SBnsTCS:
a) anekTpoasuraTenu;

0) koHOeHcaTopHble baTapeuy;

B) NTaMnbl OCBELLEHMS;

r) IUHWMM NeKkTponepeaaYn.

5. Mpn KakMx 3HAYEHUSIX HaNPSHXKEHHOCTW JNEKTPUYECKOro Mons B 30HE FMMHWA 3MeKTpornepefavn BblCOKOrO
HanpskeHust 1 pacnpefenuTenbHbIX YCTPOWCTB, B YaCTHOCTMW, OTKPbITbIX pacnpeaenuTenbHbiX YCTPONCTB, paboTa
onepaTMBHOrO 1 PEMOHTHOrO NepcoHana 6e3 3almMTHbIX CPeACTB HeAonycTMMa:
a) 1,0...5,0 kB/wm;
6) 5,0...10 kB/wm;
B) 5,0...25 kB/m;
r) 25... 50 kB/m.

BAPUAHT 7
1. CvHdasHble nomexu B KaHanax nepegayun BO3HMKaoT:
a) Mexay npAMbIMW 1 0BpaTHLIMM NMPOBOAAMM INEKTPUHECKMX KOHTYPOB MNU MeXAy 3aXumamy MogBepKEHHbIX
nomexam cucTem;
6) NMpU HamM4yMM MCTOYHMKOB OAMHAKOBBLIX MOMEX, KOTOpble MOSABMASTCA MeXAy OTAESNbHbIMU CUrHanbHbIMU
NpoBOAHMKaMMN 1 Macco, obnagatoLen HyneBbiM NOTEHLMAMNOM.

2. K UICTOYHMKaM 3NEKTPOMArHUTHbLIX MOMEX Ha NPOMBbILLNEHHBIX NPEeANPUATUSX OTHOCATCSA:

a) metannoobpabaTbiBaloLne CTaHKW, dNEKTPOTEXHOMNOIMYECKNEe YyCTaHOBKU, 3NIEKTPOCBapOYHOe 060pyaoBaHue;
0) NUHMK anekTponepenayn, odbopyaoBaHUe NOACTaHLUNA, LUMHOMPOBOAbI, 3NTEKTPOTEXHOMOIMYECKNE YCTAHOBKMU;
B) NMMHWM anekTponepeaayn, obopynoBaHme NoACTaHUMI, reHepaTopbl.

3. Mpu UMMYNbCHBIX 3MEKTPOMAarHUTHbLIX BO3OENCTBUAX Haubonee NnoMexoyCTONYMBLIMU ABNSAIOTCA:
a) uHTerparnbHble CXeMbl U UX 3NTEMEHTbI;
6) oBuraTenu u cunoBble TpaHcgopMaTopsbl.

4. MeponpusiTUSIMU MO CHKEHUIO BMIUSIHWS 3NEKTPOMarHUTHbIX Nonew Ha noaei npu pabote ¢ KOMMbLIOTEPOM
ABNSOTCA:

a) 3alMTHbIE 3KpaHbl, NPUMEHEHWE XUOKOKPUCTANNMNYECKUX AUCNIEEB, COKpaLLeHe NPOaOMKUTENBHOCTU paboThl
C KOMMbIOTEPOM;

6) 3aWnUTHbIE 3a3eMMEHHbIE KOCTIOMbI, KOPOTKO3aMKHYTbIE KOHTYPbI HaJ ANUCMNIIEEM.

5.Knaccudpmkaums anekTpoMarHMTHom oOGCTaHOBKM oOkpyxkawwen cpegbl CO  34.35.311-2004 PAO "EQC
POCCUWN" pacnpocTpaHseTcs Ha:

a) TEppUTOPUU FOPOAOB, NMPOMbILLNEHHbIE COOPYXXEHMWS U KOMMYHUKALIK;

6) TeppuTOPUM NOACTAHLMIA N NEKTPOCTAHLUIA, NMMHUN 3NEKTponepeaaqun.



BAPUAHT 8
1. K nCTOYHUKaM 3NeKTPOMarHUTHbIX NOMEX Ha 3MNEKTPOCTaHLUUAX OTHOCHATCS:
a) aNeKTpPOoTPaHCNOpPT, aBTOMOBUIBHbLIN TPaHCMOPT, OCBETUTENbHbIE YCTAHOBKU, NIUHUW 3neKkTponepenayu;
0) NuHUK anekTponepenayn, odbopyaoBaHme NOACTAHLUUNA, ANEKTPOTEXHOMNOIMYECKne yCTaHOBKMY;
B) OCHOBHOEe 0bopyaoBaHWe NOACTaHLMIA, TOKONPOBOAbI, rEHEPaTopPbl, BTOPUYHbIE LieNU, YCTPOWUCTBA ynpaBneHus
aBTOMaTU3aUMW, CUrHanM3aLumu.

2. 'paHnYHbIE 3HAYEHMS MOMEXOYCTONYMBOCTM YCTPONCTB aBTOMATUKN U BbIMUCTIUTENBHOM TEXHWUKU MPK
BO34EeNCTBUM MarHUTHOro nons yactoton 50 [y cocTaBnsoT:

a) nepcoHanbHble koMnboTepbl: 500 A/M; KOMMYTaUMOHHbIE LIENW U MarHUTHbIE 3anoMuHatowmne yctponctea: 2000
Alw;

0) nepcoHankeHble koMnbtoTepbl: 2000 A/M; KOMMYTaLMOHHbIE LIENU U MarHUTHbIE 3anoMuHatoLmne yctponctea: 500
Alwm;

B) nepcoHanbHble KomnbloTepbl: 500 A/M; KOMMYTaUUOHHbIE LIENW U MarHUTHbIE 3anomMuHaoLwwme yctpornctaa: 500
Alwm;

r) nepcoHanbHble koMnbioTepbl: 2000 A/M; KOMMYTaUMOHHbIE LENM U MarHWTHble 3anoMuHalolme yCTPOWCTBa:
2000 A/m.

3. MepOFIpI/IFITI/IFIMVI no 3awiuTe nogen u I'IpVI60pOB OT CTaTUYECKOIo 3JIEKTpn4ecTBa ABNAKOTCA:

a) aHTUCTaTu4eckne nosbl, aHTUCTaTU4YEeCKada oaeXxaa, NnoBbilleHHaA BJ1IaXHOCTb BO34yXa (6onee 50 %),
ncnonb3oBaHne MeTaJJIM4eCKnxX 3IKpaHUMpyKLWKMX KoprnycoB C 3a3eMJieHneM, MiactMacCoBbiX KoOpnycoB C
MeTannuaaumen nnu npoBOAALLNMUN NOKPbITUAMMU,

6) yBenn4yeHne o6bemoB pa6ow|x NOMELLEHWIA, 3a3EMIIEHNE CETH ANEKTPONUTaHUA.

4. Kakon 13 npuBeAeHHbIX NepeyHen 3almnTHbIX YCTPOMUCTB obecnevmBaeT Hambornee nosnHyto 3NeKTPOMarHUTHY0
COBMECTMMOCTb 3NIEKTPOIHEPreTUYECKMX YCTaHOBOK M YCTPONCTB aBTOMaTUKN?

a) OunbTpbl HU3KUX YacTOT, PUMALTPbI BbICLUMX FAPMOHUK, KOMMEHCUPYIOWNE YCTPOMCTBA, CUMMMETpUpyoLme
YyCTPONCTBA, BbICTPOAENCTBYIOLNE KOMMYTAUMOHHbBIE annapaTtsl, BbINPAMUTENbHbIE YCTPONCTBA.

6) PunbTpbl  BbLICWUMX  FAPMOHUK,  KOMMEHCUpylowme  YCTPOMCTBa, CUMMETPUPYOLWME  YCTPOMCTBA,
ObICTPOAENCTBYOLWMNE KOMMYTAUMOHHbIE annapaTbl, BbINPSMUTENbHbIE YCTPONCTBA.

B) OuUnbTPbl HWU3KMX YacTOT, (OUMbTPbI BbICLUMX FAPMOHWK, KOMMEHCUpYIoLmMe YCTPOWCTBa, CUMMMETpUpyoLme
YCTPOWCTBA, pa3pagHVK/, OrpaHuYmMTenmn nepeHanpsxxeHun.

r) ®unbTpbl HU3KMX YacTOT, UNBLTPbI BbLICWINX TFApPMOHUK, Pa3pPSAHUKM, CUMMETpUpylowue YCTPOWCTBA,
ObICTPOAENCTBYOLME KOMMYTALUMOHHbIE annapaTbl, BbINPSMUTENbHbIE YCTPONCTBA.

5.Kakag cTeneHb KeCTKOCTM WUCMbITAHUN OOOPYAOBaHUA Ha MNOMEXOYCTOMYMBOCTL TpebyeT Gonblien
noMexo3aLmTbl?
a)1; 6)2; B)3; rnN4. n)b.

2.1.3. NMprMepHbIA NepevyeHb BONPOCOB K YCTHOMY Onpocy
[NoHATNE 3neKTpoMarHUTHOW COBMECTUMOCTM.

OneKkTpOMarHUTHbIE BNSHUSA, MOMEXOYCTONYMBOCTb, MOMEXONOAABMEHNE.

YpOBHU 3NEKTPOMArHUTHbLIX NMOMEX.

BnusiHne oTKNOHEeHW 4YacToThbl Ha 3NEKTPUYECKUe ABuUratenn, TpaHcgopmaTopbl U peakTopsl.

BrnvsiHue oTKNoHeHWn HanpsbkeHust Ha paboTy aneKkTpoaBuraTenen, BEHTUMbHbIX NpeobpasoBaTenen,

OCBETUTENbHbIX, ANEKTPOTEPMUYECKUX N SMEKTPONMN3HBLIX YCTAHOBOK.

6. BrnunsHue konebaHuii HanpsKeHWs Ha paboTy OCBETUTENbHbIX, KOHAEHCATOPHbIX U 3NIEKTPOSIM3HBIX YCTAHOBOK,
anekTpoasuraTernem, neven ConpoTUBNEHNS, CBAPOYHbIX MaLLIVH.

7. BnusHue konebaHuii HanpsPKEHW Ha 3peHre NepcoHana v NPon3BoAMTENBHOCTL TPyAa.

8. BrvsHue HecMMMETPUM HanpsKeHU Ha TpaHcopMaTopbl, afnekTpoaBuraTeny, kabenbHble N BO3AyLUHbIE
NMHUK, OCBETUTENBbHOE 000PYAOBaHUE, TEPMUYECKUE MEYN.

9. PacueT gononHuTenbHbIX NOTEPL B anekTpoasuratensx, J1I3MN, cnnoseix TpaHcopmaTopax, BO3HUKAIOLWMX Npu
HECUMMETPUMN HaNPSHKEHWI.

10.BnusHme BbICLUMX FAPMOHUK Ha paboTy N30MALMI0 U CPOK CNyXObl anekTpoaBuraTenemn, KOHAEHCaTOPHbIX
YCTaHOBOK.

11.PacyeT 4ONOMHUTENbBHBIX NOTEPb, BO3HMKAIOLWMX B 3MNeKTpoABUraTensx, KoHaeHcaTopHbIx baTtapesix, J190.

12.BnusiHne npoBaroB HanpsikeHUs Ha paboTy CUMOBbIX YCTAHOBOK, @ TaKKe CUCTEM YNpaBneHUs N KOHTPOS.

13.BnusiHne nepeHanpshxeHuii Ha paboTy OCBETUTENBHOro 060PYA0BaHUA W 3NeKTpoaABUraTene.
14.Yuwepbbl B pesynbTate BO3AeNCTBUSA MMMYNbCHBLIX 3N1EKTPOMArHUTHBLIX MOMEX U NepeHanpsikeHu.

arMwbdE

2.1.4 3apaHus K NPakKTU4YECKMUM 3aHATUAM
1. o 3agaHHOM KOHUIypaLmm SNeKTPUYECKON CETU U 3HAYEHUSIM Harpy3oK noTpebutene Nnpom3BecTu
pacyeT MeaSIeHHbIX U3MEHEeHUIN Hanps>XeHnst B pa3BeTBnéHHon cetu 35 kB



2.. Mo 3apaHHbIM TpeboBaHUAM perynmpoBaHns HanpsXXeHUs Ha BTOPUYHOW CTOPOHe TpaHcgopmaTopos
npoussecTu BolGoOp oTnaek yctporncts PMH

3. Mo 3agaHHbIM 3HaYeHUAM Harpy3ok noTpebutene Npon3BeCcTn pacyeT MeaneHHbIX U3MEHEHNI
HanpskeHusa B pacnpegenutensHon cetn 0,4 kB

4. CxeMa nogknioveHns peskonepemMeHHbIX Harpy3okK Ha LUMHbI MOACTaHLUMM NOCNe PEKOHCTPYKLNN

npuBefeHa Ha puc. 3. 3HavyeHus 0o3 rmkepa Ha WWMHaX NOACTAHLMIN COOTBETCTBEHHO Pou= 3,78, Poo = 5,25.
MowHoctn K3 Ha wmHax 10 kB 1 220 kB coctaBnstoT Sa= 250 MB.A, So= 380 MB.A, S = 4000 MB.A.

CpenHekBagpaTuyHble 3HAYEHMS NONTHON MOLLHOCTU Harpy3ku noacTaHuunim Sw=15 MB.A, S = 38 MB.A. Jons
pe3konepemMeHHon Harpy3kun noactaHumm 1 coctaBsnsieT 60 %. B pacyetax npuHATb, 4TO A03bl onukepa (OP)
nponopumnoHanbHa 3Ha4YeH o cpeaHeKkBaapaTMYHON MOLLHOCTU NCTOYHUKA KonebaHun HanpsbkeHus (KH).

cosp=1

5. OgHodhasHble anekTpuyeckmne nevm MowHocTbo 3 n 5 MB.A npu NoaKtoYeHbl K cetn 6 KB Ha

U S

NNHEVHbIE HaNpPsKeHNs Uss 1 Yec . Ha wunax 6 kB “x = 180 MB.A. OnpepgenuTb 3Ha4yeHne Kau , 1, B criydae
Heob6xoauMocTu, paccuntaTb napameTpbl CY.

6. K wnHam 10 kB (puc. 4) nogknioveHsl criegytollme Harpy3ku: 6atapeun koHaeHcaTopoB Q=8 MBAp, eé
nposoaumocTb '2=1, cosp=0. Tpu CMHXPOHHBIX ABUraTens MolHocTbio 1000 kKBA, cose=0,9 1=5.[lyroBas neyb
P=6MBA, 1=0,42 Cos¢=0,85 Harpy3ka P=5MBA, I=5, cos¢=0,8. Onpenenntb k0ahPULUNEHT HECUHYCOMAATTBHOCTU
Ha wuHax 10 n 110 kB.

B yrne 2 nogkntoveHbl Harpysku S=12 MBA ¢ conpoTuBneHnem obpaTtHoi nocnegosaTensHoctn 0,5+J0,55.
MOLLUHOCTb KOPOTKOrO 3amblkaHus B y3ne 1 ogHOMasHbIX NeYern aneKkTpo-LnakoBoro nepennasa S=5 mBA gact Tok
obpaTHoW nocnegoBaTenbHOCTH lo=15.

7. Onpegenutb 5, 7, 11, 13 rapMOHMKIN TOKa CBApO4HOIO BbINpSAMUTENS, ecnn HanpsbkeHue ayrn Un=60 B,
IHa=1000 A, Un = 380 B.

8. Boibpatb ®KY gna noactaHuum, nuTatoLLen anekTponmsHoe NpomsBoAacTBo. NcxoaHble AaHHbIe: MOLLHOCTb
K3 Sk = 185 MB.A; mowHocTb 12-nynbcHoro npeobpasosatens 15 MB.A; UHom = 10,5 kB; onTumansHoe
3HaveHne PM Qo = 3,1 MBap; KU(11) = =5,8 %; KU(13) =4,3%; KU = 7,3 %. HomuHanbHoOe HanpsbkeHne
koHaeHcaTopos UHom BK = 6,6 kB.

2.2. ®opMbl NPOMEXYTOYHOM aTTecTauum

FlpomemyTquaﬂ artrTectauuna npoxoanT B BWAe 3a4eTa U 3K3aMeHa.

MpumepHbIN NepevyeHbL BONPOCOB K 3a4eTy

[MoHATNE 3NEKTPOMarHUTHOW COBMECTMMOCTM.

Mpu4mHbI BO3HUKHOBEHUS M

OcHoBHble BUabI AMI

OxapakTepu3yinTe OCHOBHbIE MOKa3aTeny KauecTBa SNEKTPOSHEPTUN

3apaym aNekTpoMarHMTHOM COBMECTUMOCTU

OcHoBHble nonoxeHnst OGMC

Mepeuncnmte ocHoBHbIE BUALI OMI

Knaccundumkaums nctouHmnkos M.

KaHanbl pacnpoctpaHeHns SMI1.

0. YKaxute OCHOBHbIE XapaKTEPUCTUKN MOMEX.

11. B 4em cocTouT pasnuume nomex UanyyeHns u NPoBOANMOCTU?

12. Cnocobbl n3aMepeHnst KOHAYKTUBHbBIX MOMEX.

13. TpeboBaHua, npeabsBnsemMble K MCMbITAHUSM 3NEKTPOOOOPYLOBaHUS NEPEMEHHBIM HaMpPsPKEHUEM Mpu
N3MepeHNn pagmonomex.

14. NamepeHue pagmonomex ot Bl

15. MeToabl permctpauumn MHTEHCUBHOCTU KOPOHHbIX pa3psaos.

16. VcnbiTaHUA Ha NOMEX0yCTONYMBOCTb.

17. Kakue ycrnoBusi 40SMKHbI COBIO4aTbCA NpY NPOBEAEHMN UCTIBITAHUIA?

18. Llenu oCHOBHbIX BUOOB UCMNbITAHUIA Ha YCTONYMBOCTb K KOHOYKTUBHBLIM NEPEXofHbIM U BbICOKOYACTOTHbIM
nomMmexam.

19. OCHOBHble MeTOAbl UCMbITAHWUIA HA YCTOMYMBOCTD K 3MEKTPOCTaTUYECKUM NOMeEXaM.

20. PacckaxuTe 06 UCNbITaHUsIX HA YCTONYMBOCTb K 3MEKTPOMArHUTHBLIM NomMexam.

21. PacckaxuTe 06 UCNbITAaHNAX HA YCTOMYMBOCTb K PafMo4acTOTHLIM NMOMEXaM.

22. 3apgaym 1 MeToOuKa MUCMbITAaHUSI HA YCTOMYMBOCTL K AencTtauio OMI obopynoBaHnst BTOpu4HbIX Lenen NC
B YCITOBUAX 3KCNIyaTaumu.

23. OcHoBHble cnocobbl nogasneHnsa SMI.

24. OcHOBHble BMAbLI NOMEXONOAABNALWMX PUMLTPOB.

25. Pa3psagHukn: HasHaveHue, obnactb NPMMEHEHUS, OCHOBHbLIE HEAOCTATKM U NMYTU UX PELLEHMS.

26. Bua rpo3oBbIX paspsanoB, SABMSKOWNACA CaMblM pacnpoCTpaHeHHbIM UCTOYHNKOM SMI.

27. OxapakTepu3oBaTb OCHOBHbIE KIacCbl 3NIEKTPOMarHUTHON cpefpbl.

BOoNOOA~MWONE



28. MNepeumcnntb OCHOBHbIE MeTOAbI CHUXeHne IMI reHepupyembix 3.

29. MNepeyncnntb MEPONPUSATUSA NO MOBbLILLEHNIO NOMexoycTondnsocTu Il.

30. PacnpocTtpaHeHue SMI1 B anekTpuyeckmx ceTax.

31. CneumanbHble yCTPONCTBaA, NpuMeHsiowmneca ana obecneveHna SMC.

32. HopmaTtumBHble OKYMEHTbI, NpUMeHsitoLLmMecs B Teopumn 1 npaktuke OMC B Hallen cTpaHe.

MpumepHbIM NepevyeHb BONPOCOB K 3K3aMeHy

OCHOBHbIe NOHATUS 1 oNpeaenieHns 3NIeKTPOMarHMTHOW COBMECTMMOCTM: 3NeKTpoOMarHuTHas cpeaa,

arnekTpoMarHnTHasa obCcTaHoOBKa, aNeKTpoOMarHnTHas nomexa, yposeHo 3MC

MpuHumMnbl HopMupoBaHus MK

MeToabl u cpeacTa usamepenuns MK

BbipaxkeHne ans pacyeTta U OLEHKM OTKIOHEHNS YacToThl. [MoHATME GanaHca akTMBHOW MOLLHOCTM.

Onpegenenwne, knaccudukaums n gonycTumble 3Ha4YeHNs NpepbiBaHUA HAMPSXKEHUS.

MpUYMHbBI NOSIBNEHNSA N3MEHEHWI (OTKNOHEHNI) HanpsixxeHns n nx ouexka cornacHo NOCT

MprynHblI BO3HMKHOBEHMS KonebaHui HanpsxkeHus. MNoHsaTue dpnukepa, 4nNUTENbHOW N KpaTKOBPEMEHHOM

€ro A03bl, HOpMaTUBHbIX 3Ha4YeHun cornacHo NOCT

8. TMpUYMHbBI UCKaXXEHUsA CUHYCOMAANbHOCTU KPUBOW HanpshXXeHus. PacyeTHble BblpaXeHns Anst OLEHKK
HEeCUHYCOMAAanNbHOCTM HaNPSXXeHUs 1 HOPMUPOBaHWE JONYCTUMbIX 3HAYEHUN.

9. TpMYnHBI BOSHUKHOBEHWS HECUMMETPUN HanpsXXeHU. PasnoxeHuns BEKTOPOB TpexdasHoW CUCTeMbI
HanNpPsHKEHUW NO MeTody CUMMETPUYHbBIX COCTaBnALWMNX. PacyeTHble BblipaXeHns 1 AoNyCTUMble 3HaYeHUs
Anst KO3aPULNEHTOB HECUMMETPUU NO 0OPATHON N HYNEBOW NOCNeaoBaTENbHOCTY.

10.MpuynHbI NoABNEHMSA NPOBarnoB HanpskeHUs. PacyeTHble BbipaXeHUs Ang aHanvsa nposaros
HanpspKeHUs.

11.MpuynHbl NosBNEeHUs nepeHanpsbkeHnin. PacyeTHble BbipaXXeHus Ans aHanmsa nepeHanpsxeHus.

12.MpunynHbl NOSBNEHUA MMMYNbCHOrO HanpshkeHus. PacyeTHble BbipaXKeHWs AN aHanusa MMNyrbCHbIX
HanpPsHKeHUN.

13.MeToaukn pacyeTta, CXeMbl 3aMeLLEHNS N pacyeTHbIE BblpaXXeHUs Ans OLueHKN noTepb HanpsbkeHus B J1OM
1 CUNOBbLIX TpaHcdopmaTopax.

14.Mogxoapl B onpegeneHnn Ao3bl dnvkepa. OueHka COOTBETCTBUS MHTEHCMBHOCTU (brivkepa HopMam
FOCT.

15.MeToauvka pacdeTa U CXeMbl 3aMeLLEHNS NS OLUEHKM NOTEPb HaNPSPKEHUS Ha YacToTax BbICLLMX
rapMmoHuk. PacdeT conpoTtuneHusi anemeHToB COC Ha 4YacToTax BbICLUMX FAPMOHMUK.

16.PacyeT TOKOB BbICLLMX rApMOHUK reHEPUPYEMbIX BEHTUMbHBIMU Npeobpa3oBaTensamm, NeYHbIMy
TpaHcdopMaTopamm, CBapOYHbLIMU YCTaHOBKaMW.

17.MeToauka pacyeTa 1 cxemMbl 3aMeLLEeHNs Ansi OLEHKU NOTepb HanpshkeHnst obpaTHoOM 1 HyneBomn
nocriefoBaTenbHOCTEN.

18.0OCHOBHbIE BbIpaXXeHWUst 4Ns pacyeTa TOKOB 1 conpoTtmeneHmn anemeHToB COC obpaTHoOM 1 HyneBson
nocrneaoBaTenbHOCTH.

19.BnugaHne OTKNOHEHUN YacTOThbl Ha ANEeKTpU4eckue asuratenu, TpaHcopMaTopbl U peakTopbl.

20.BnusiHne OTKNOHEHW HanpsXeHusa Ha paboTy anekTpoaBuraTenen, BEHTUNbHbIX NpeobpasoBaTenen,
OCBETUTENbHbIX, NEKTPOTEPMUYECKUX U ANEKTPOMU3HLIX YCTaHOBOK.

21.BnusiHne konebaHum HanpsikeHUst Ha paboTy OCBETUTENbHbIX, KOHAEHCATOPHbIX U 3NEKTPONM3HbIX
YCTaHOBOK, ariekTpoaBuraTenen, neyen conpoTUBEHUS, CBAPOYHbIX MaLLVH.

22.BnusiHne HecMMMETpUM HanNpsKeHWI Ha TpaHcopmaTopbl, ANeKTpoaBUraTenu, kabenbHble 1 BO3AYLUHbIE
NHUK, ocBeTUTENbHOE 000pYyAOBaHNE, PYAHO-TEPMUYECKUE MEYMN.

23.PacyeT gononHuTenbHbIX NOTEPb B anekTpoasuratensx, J13M, cunosbix TpaHchopmaTopax,
BO3HMKAIOLLMX NPY HECUMMETPUM HaNPSHXKEHWN.

24.BnusiHne BbICLUMX FAPMOHUK Ha paboTy n3onaumio U CpoK cnyxbbl anekTpoaBuraTenem, KOHAEHCATOPHbIX
YCTaHOBOK.

25.PacyeT OONONHUTENbBHBIX MOTEPb BO3HUKAIOLLMX B 3NIEKTPOABUraTensix, KOHOEeHCATOpHbIX 6aTapesx, JIOIT.

26.BnusiHne npoBanoB HanpskeHWUs Ha paboTy CUMOBLIX YCTAHOBOK, CUCTEM YMPaBAEHUS U KOHTPOTS.

27.BnusiHne nepeHanpsikeHnin Ha paboTy OCBETUTENBHOIO 000PYA0BaHUSA U ANeKTpoaBuUraTenei. Yiepool B
pesynbTate BO3AeNCTBUS UMMYMNbCHbIX 3NIEKTPOMArHUTHbIX MOMEX U nepeHanpsiXXeHun.

28.3agauun 1 NpyHUMNLI NEPUOANYECKNX U3MEPEHNIA U HENPEPBIBHOO MOHUTOPUHIa NokasaTenen kayecTsa
3NEKTPO3HEPTUU.

29.06LWme NpuHLUMbI Knaccudukauum npoLecca N3MepeHusi, anroputMoB o6 beaUHEHNE pe3ynbTaToB
NU3MepeHunin Mo BPEMEHU, KOHLLENUUN MapKNPOBaHNS U OpraHn3aLnm n3aMepeHuin nokasaTtenen kayectsa
3MNEeKTPO3HEPTUN.

30.Knaccbl npouecca nsmepeHms n o6paboTkm pedynbTaTtoB U3MEPEHNSA YacToTbl U A403bl hnnkepa, NpoBanoB
HanpshKeHus, nepeHanps>KeHn, NpepbiBaHi HANPSHXKeHUs, HECUMMETPUM U HECUHYCOMAANbHOCTU
HanpsHKeHUs, MeANEeHHbIX OTKNOHEHWIN HaNPSHKEHNS.

31.CxeMbl 3aMeLLeHns NMMHUIA 3reKTponepeaaymn u pacyeT ux napaMeTpoB. PacyeT noTepb HanpsbkeHnst B
nnHWaX. PacyeT n aHann3 OTKIMOHEHUA Hanps>KeHns.

L

Nogakwn
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32.Cxembl 3ameLLeHnst nuHuin anektponepegaydn 10 kB n 0,4 kB 1 pac4deTt nx napameTpos. PacueT noTtepb
HaMNpsPKEHUS B NMNHUAX U CUNOBOM TpaHcdopMaTope NPOMbILLNEHHOW anekTpoceTn. PacyeT u aHanmns
OTKINOHEHUI HanNpshXKeHWs Ha 3aXnmax 3NeKTPOnPUEMHUKOB.

33.PacyeT n Bbibop otnaek yctponcts PIMH cunoBbIx TpaHcopMaTopoB Afisi KOMAEHCaLUM OTKIOHEHUN
HanpsPKeHUs B pacnpenenurernbHOn CeTu.

34.Pac4yeT KoadhdPULMEHTOB HECUMMETPUIN MO NPAMON U 0OpaTHOM NOCNeAoBaTENbHOCTU U MEASIEHHbIX
N3MEHEHUI HaNps>KEHUS NO pe3ynbTaTaM 3KCNepUMeEHTaNbHbIX NCCNEAO0BaHNN.

35.PacueT koadhpmumeHTa HecummeTpun No obpaTHoW nocnegoBaTenbHOCTU Y NapaMeTpPoB
CYMMETPUPYIOLLEro YCTPONCTBA.

36.Pac4yeT 0o3 donmkepa v oueHka adhheKTUBHOCTU pa3feneHns CNoKONHON U pe3konepeMeHHOW Harpy3ok rno
LUMHaM MNOACTaHLUNN.

37.PacyeT k03a(pPMLMEHTOB HECMHYCONAANBHOCTY U N-ON FApMOHNYECKUX COCTaBASIOLLNX HAMPSDKEHMS.
Pac4yeTt napameTpoB unbTPOKOMNEHCMPYIOLLEro YCTPONCTBA.

38.MMoaroToBka NPOTOKOMNOB KOHTPOMS KavyecTBa anektpoaHeprum no opme MOCT 33073-2014

39.MpoekTupoBaHme aNeKTPUIECKON CETU C YHETOM SHEPTMUN UCTOYHMKOB UCKaXEHUS KayecTBa
3ANeKTpo3Heprun. AHanu3 npoekTa 3neKkTpPUYEecKkon cetn ¢ nosnumm obecneveHns kayecTea
3NEKTPO3HEPTUU.

40. Cnocobbl MOHUTOPUWHIa Ka4yecTBa 3NEKTPOSHEPIrM, YCTAHOBUBLLMXCS U NEPEXOOHbIX MPOLIECCOB B
3MNEKTPUYECKMX CETSAX C UCMONb30BaHNEM U3MEPUTESBHBIX KOMIMIIEKCOB.

41. HopmarnbHble pexuMbl 3KCMyaTaunm anekTpoobopynoBaHus.

42. ABapuiHble pexxumbl 3KCMyaTauum anekTpoobopyaoBaHus.

43. TpeboBaHusi, NpegbsBnsieMble K COOMIOAEHNIO YCNOBUA 3NIEKTPOMArHMTHON COBMECTMMOCTUN paboThl
anekTpoobopyaoBaHUS.

44, TpeboBaHus, NpeabsaBriseMble K Ka4eCTBY INEKTPOIHEepPrumn Npun paboTe anekTpoobopyaoBaHus.

45. MocneaBapuiHble peXMMbI KCMyaTaunmn anekTpoobopynoBaHus.

46. PeMOHTHbIE peXnmMbl 3KCNnyaTauumn anekTpoobopyaoBaHus.

47. HopmaTuBHO-TEXHUYECKAsA JOKYMEHTaUUs N0 TEXHMYECKOMY OBCNYyXUBAHMIO 3NEKTPOOBOpYLOBaHMS.

48. HopmaTuBHbIE OKYMEHTbI MO UCMbITAHWUAM 3NEKTPOOOOPYAOBAHUA MOACTAHLMM.

49. CtaHgapTbl AN UCMbITAHWUS NEKTPOobopyaAOBaHUS.

50. HopmaTrBHO-TeXHMYEeCKas AOKYMEHTaLMs MO TEXHUYECKOMY 06CnyXmBaHuio o6opyaoBaHMsa NOACTAHLNNA.

51. HopmaTyBHO-TEXHMYECKas AOKYMEHTaLMs MO PEMOHTY 060pyA0BaHNS NOACTaHUUNA.

MpumepHan cTpykTypa 6unerta

y /f_\\.\ MuHucTEepCcTBO Hayku u Bbicliero obpasosaHus Poccuiickon ®epgepauum
({ . @ |* CAMAPCKMK ®depepanbHoe rocyaapcTBeHHOe OloakeTHOe o6pa3oBaTenbHOE yuypexaeHme
» .\_/ MOAWUTEX  Buicwero o6pa3oBaHus «CamMapcKuil FoCyAapCTBEHHbIN TEXHNYECKU yHUBEPCUTET»
= iy (®rBOY BO «CamITY»)

dunuan Pre0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkoproctaH

Kadegpa «MHxXeHepHble TEXHONOrnn»

3K3AMEHALMOHHbIW BUNET Ne 1

no gucumnnuHe (Moayno) «ANekTpoMarHuTHasi COBMECTUMOCTb B 3NIEKTPUYECKUX CUCTEMAX»
Kop HanpaBneHusa noarotoBku (cneumansHoctn) 13.03.026@ Caml TY

1. Mpu4YnHbI BO3HUKHOBEHMSA KonebaHun HanpsxkeHus. MNMoHaTue dpnvkepa, ANMTENbHON 1 KpaTKOBPEMEHHOM €ro 03bl,
HOpMaTMBHbIX 3Ha4eHun cornacHo FOCT

2. BnnsiHne nepeHanpsixkeHuin Ha paboTy ocBeTUTeNbHOro 06opyaoBaHus 1 anekTpoasuratenei. Yuleposl B
pesynbTaTe BO3AENCTBUA MMMYNbCHbLIX 3MIEKTPOMArHUTHBLIX MOMEX U NepeHanpsikeHU.

CocTtaBun: YTBepxkpaato:

K.T.H., DOUeHT H.B. be3ameHoBa 3aB.kacegpowm A.A. UbiHaeBa
(nodnuce) (modnuce)

« » 20 . « » 20_ .

3. Metoguyeckue MaTepuanbl, onpegensarouue npoueaypbl oueHUBaHnA 3HaHUN, YMeHMﬁ, HaBbIKOB U
(VIHVI) onbiTa AeATesIbHOCTU, XapakTepusyrwuiue npouecc (bOpMMpOBaHVIﬂ KOMMeTeHuUn

3.1. XapakTepucTuka npoueaypbl TeKyLleh U NPOMeXYyTOYHON aTTecTauum no AUCLUNInuHe
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Tabnuua 5

MepuoanyYHOCTL M Buas! Cnoco6 y4yeTta
Ne HaumeHoBaHue cnoco6 npoBepeHUs MeToabl BBICTABNSIEMBIX MHAUBMAYaNbHbIX
n/n | oueHOYHOro cpeacTBa npoueaypbl oueHMBaHus oLeHOK LOOCTUXEHUN,
oueHMBaHus obyuyarowmxcs
1 |3agayum K NpakTU4ecknum cucTeMaTUyeckun Ha 3KCMEPTHbLIN Mo naTnbanneHO  |BEOOMOCTb TEKYLLETO
3aHATUSAM NPaKTUYECKNX 3aHATUAX LuKane KOHTpONS
/MUCbMEHHO 1 YCTHO / B
NNYHOM KabuHeTe
2 |Ot4eTbl N0 NabopaTtopHbIM [CUCTEMATUYECKN Ha SKCNEePTHbIN Mo natnbanneHoW  |BEOOMOCTb TEKYLLErO
pabotam nabopaTopHbIX paboTax/ Wwkane KOHTpONSA
NUCbMEHHO 1 YCTHO / B
NN4YHOM KabuHeTe
3 |Tect cuUCTeEMaTUYECKN Ha 9KCMEPTHbIN [No naTubannbHoM BeJOMOCTb TeKyLlero
NPaKTU4ECKNX 3aHATUAX / LwKkane KOHTpONSA
NMUCbMEHHO / B MNYHOM
kabuHeTe
4 |TIMCbMEHHBIN N YCTHLIN cucTeMaTmMyeckn Ha 3KCNEepPTHbIN Mo naTnbanneHoO  |BEOOMOCTb TEKYLLETO
onpoc NPaKTUYECKNX 3aHATUAX LKane KOHTpONS
/MMCbMEHHO 1 YCTHO / B
NU4YHOM KabuHeTe
5 |lMpomexyToyHas B koHue cemecTpa/ 3KCMEePTHbLIN 3aueT/ He3aueT 3ayeTHasi BeJOMOCTb,
aTTecTaumsa — BONpoChbl K |YCTHO U MUCbMEHHO 3a4yeTHast KHUXKa
3aveTty
6 |lMpomexyToyHas MO OKOHYaHWUU U3YYEHNS |3KCTIEPTHbIN Mo naTubannbHOM  |OK3ameHalWoHHas
aTTecTaums — BONpOChl K |AUCLUMIUHBI/ YCTHO 1 LKane BEJOMOCTb, 3a4eTHas
3a4eTy, 3K3aMeHy NUCbMEHHO KHWXKKa

3.2. Kputepuu u WwKana oueHMBaHUA pe3yrbTaToB U3yYeHUS AUCLUNIIMHBI BO BPEMSA 3aHATUN (TEeKyLui

KOHTPOJ1b yCI'IeBaeMOCTVI)

KpVITepMM OLUEeHKM U WKana oyeHnBaHnAa otBeToB K YCTHOMY U NTUCbMEHHOMY onpocam

Tabnuua 6

LLikana oueHMBaHuA

KpuTtepum oueHkn

Kon-Bo
6annos

«OTANYHO»

CTyOeHT nokasbiBaeT MofHble 1 rnybokvue 3HaHMs NporpaMMHOro martepuana,
MOTMYHO U aprymMeHTMPOBaHO OTBeYaeT Ha MOCTaBfEHHbIA BOMPOC, a Takke
AOMNONHWTENbHblIE BOMPOCHI, MOKa3aTenu penTuHra (Bce NpeayCcMOTPEHHbIe
PMNA yvyebHble 3agaHns BbINOMHEHbI, KA4eCTBO BbINONHEHWA GonblUMHCTBA U3
HMX OLEHEHO Yymcrnom 6annoB, 6NN3KNM K MakCUManbHOMY).

(18-25) 6annos

«XopoLuo»

CTyneHT nokasbiBaeT rrybokne 3HaHWs MporpammHOro MaTtepuana, rpamoTHO
ero uanaraeTt, [OCTaTOYHO MOSIHO OTBEYaeT Ha MOCTaBMfEHHbI BOMPOC U
JONOMHUTENbHbIE  BOMPOChI, YyMerno opMynupyeT BbIBOAbI, Aonyckas
He3HauMTeNbHbIE NMOrPELUHOCTM, NoKa3aTenu pernTuHra (Bce npegyCMoTpPEHHbIe
P yyebGHble 3agaHus BbINOMHEHbI, KAYECTBO BbIMOJSIHEHMS HU OLHOTO U3 HUX
He OLIEHEeHO MakcMMarbHbIM Yicnom 6annos).

(9-17) 6annos

«YOoBrneTBOpUTENBHO»

CTyOeHT nokasbiBaeT AOCTATOYHbIE, HO HernybokMe 3HaHus MpPOrpaMMHOro
MaTepuana; npu oTBeTe He AonyckaeT rpyObix OWMUOOK unm npoTUBOPEYMN,
OfHako B hOpMyNMpPOBaHMM OTBETA OTCYTCTBYET [AOSKHas CBsA3b Mexay
aHanu3oMm, apryMmeHTauven v BbiBogaMK, Anst NOy4YeHUsa NpaBuIibHOro0 OTBeTa
TpebyeTca yTOuYHSAOWME BOMPOCHI, AOCTUTHYTbl MWHMMArbHbIE WU BbILE
nokasartenu PENTUHIOBOM OLIEHKM npu Hanuuum BbINOMNHEHUS
npenycMoTpeHHbIx P y4ebHbIx 3agaHuii

(1-8) 6bannos

«HeypnosnetBoputenbHo» |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHnA 3agay AnA peleHns Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLkana oueHMBaHuA KpuTtepum oueHku Kon-so
putep 6annoB

«OTnNUYHO»

BbICTABNSIETCS CTYAEHTY, ECMY OH UCYepnbiBatoLLe, NocreoBaTenbHO, YETKO U
NornYecky CTPOWHO M3naraeT Martepuarn, yMeeT TECHO YBA3blBaTb TEOPUID C
NpakTWKOMW, UCMOoNb3yeT B OTBETe Martepuan MOoHOrpadguyeckon nuTeparypel,
NpaBunbHO OBOCHOBLIBAET MPUHATOE pelleHue, BrnageeT PasHOCTOPOHHUMMU
HaBbIKaMu ¥ MPMeMamm BbINOJHEHUSI MPAKTUYECKMX 3a4ay.

(18-25) 6annos

«XopoLuo»

BbICTaBndaeTcA CTyaeHTy, eCciniM OH no CyuwecTtBy u3naraet wmartepuan,

(9-17) 6annos
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npaBuUIibHO npuMeHaeT TeopeTnyeckme NnonoXexHunsa npun peweHunn
NpakTn4eCcknx BOMPOCOB W 3adad, Blageet HeOOXOAMMBIMM  HaBblKaMu U
npuemMmamum nx BblNMoOJTHEHUA. 3HaeT Hambornee BaXHble 3aKOHOMEPHOCTU

«yJJ,OBJ'IeTBOPVITeJ'IbHO»

BbICTABNAETCA CTYAEHTY, €eClM OH WMeeT 3HaHUs TONbKO OCHOBHOIMO
maTtepuana, HO He yCBOWI ero AeTanein, AonyckaeT HETOYHOCTU, HeAOCTaTOYHO
npasunbHble hOpMYNMPOBKM, HapYLUEHNS MOTMYECcKoW nocrneaoBaTenbHOCTH B
M3MOXEeHUN NporpaMMHOro matepuana. 3HaeT nepeveHb Hambonee BaXHbIX
KaTeropuii, OCHOBHblE HanpaBneHus B3avMOLEWCTBUS YKa3aHHbIX KaTeropuvn.
YMeeT onpegendatb cMmbicr. BrnageeT OCHOBHbIMM MeTogamu crniocobamu u
cpeacTBamm NonyyYeHus, XxpaHeHns, nepepaboTkm nHopmaumm.

(1-8) 6annos

«HeyposneTBoputensHO» | BbICTABNAETCA  CTYAEHTY, KOTOpbIM He 3HaeT 3HaumTenbHon yactu| (0) Gannos
nporpaMmMHOro Matepuana, 4onycKaeT CyleCTBeHHble OLIMOKKN, HeYBEPEHHO, C
OonbLUIMMK 3aTPyAHEHUAMN OTBEYAET Ha NPaKTUKOOPMEHTUPOBAHHbIE BOMPOCHI.
Kak npaBuno, oueHka «HeyaoBNeTBOPUTENbHO» CTaBUTCA CTyAEeHTaM, KoTopble
He MOryT npoJormkuTb obydyeHne 6e3 [AOMNOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYHOLLEN OAUCLMMNINHE.
Kputepum oueHnBaHuA 3alimnTbl OTYETA NO NabopaTopHbIM paboTtam
Tabnuua 8
Llikana oueHuBaHunA Kputepumn oueHkm Kon-Bo
6annos

«OTnNnYHO»

CTaBUTCS, €CNM yyalumiics BbIMOMHseT paboTy B nonHom ob6beme c
cobniogeHnemM HeobxoAMMOWM NOCneaoBaTeNlbHOCTU NPOBEAEHVS OMbITOB U
M3MEpPEHUIA; CaMOCTOSTENbHO W pauMoOHanbHO MOHTUPYeT Heobxoaumoe
obopynoBaHue; BCe ONbiTbl  MPOBOAWT B YCMOBUAX W pexumax,
OGGCI‘Ie‘-WIBaPOLLl,I/IX nonyvyeHne npaBuiibHbIX pe3ynbTaToB W  BbIBOOOB;
cobniogaeT TpeboBaHmA npaBun 6e3onacHOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKKypaTHO BbIMOMHAET BCE 3anucu, Tabnuubl, PUCYHKKW, YepTexu, rpaduku,
BbIYMCIIEHUS; NPaBWUNbHO BbINOMHAET aHanu3 norpewHocten. OTBeYaeT Ha
BCE NOCTaBMEHHbIE BOMPOCHI

(18-25) 6annos

«XopoLuo»

CTaBUTCH, €Cnn BbINOSHEHbl TpeboBaHMA K OLEHKe «OTNIMYHO», HO Oblno
JonylleHo aBa - Tpu HegodeTa, He 6onee ofHow Herpybor oLwMBKM 1 0gHOTO
Hepo4éTa

(9-17) 6annos

«Y[00BNETBOPUTENBHOY

CTaBUTCA, eCcln pa60Ta BbINOSIHEHA HE MOMHOCTbI, HO OGBEM BbINOMHEHHOM
4YacTu TaKkoB, NMO3BONIAET NONY4YUTb NpaBUIibHble pe3yrnbTaTbl U BbIBOAObI: €CIn
B Xo4e nMpoBedeHus onbiTa M WU3MEPEHUn Obinn aonyLeHbl owmnbku.
3any/J,HF|eTCF| AaTb OTBETbl HA MOCTaBNEHHbIE BONPOCHI

(1-8) 6annos

« Hey,D,OBJ'IETBODVITeJ'IbHO»

CTaBUTCA, eclnn pa60Ta BbIMOJIHEHA HE NOJTHOCTbIO

(0) 6annos

KpMTepVIVI oueHnBaHuA TecCcTa

[o 2 BepHbIX oTBeTOB — 5 Bannos
3 BepHbIX oTBeTOB — 10 6Gannos

4 BepHbIX oTBETOB — 15 6annos
5 BepHbIx oTBETa — 25 Gannos

O6wwme Kputepuun u WKana oueHUuBaHuA pe3ynbTaToB ANA AOoNyCKa K npOME)KyTO'-IHOﬁ aTTectTaumum

Tabnuua 9
HanmeHoBaHue OLLeHOYHOro cpeacTBa BannbHas wkana
1. Tect 0-25 Gannos
2. 3agaym K NpakTU4ECKNM 3aHATUSM 0-25 6annos
3. OTt4eTbl N0 NabopaTopHbIM paboTam 0-25 6annos
4. [MMCbMEHHBIN 1 YCTHBIN 0Npoc 0-25 Gannos
WUTtoro: 100 6annos

MakcumanesHoe konmyecTtBo GannoB 3a cemectp — 100. OGy4varowmiics OONycKaeTcsl K 9K3aMeHy npu
ycrosun 51 1 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. prrepvm U WWKaJjia oueHUBaHuA pe3ynbTaToB U3yYeHUA ANCUNNIINHbI Ha npome)KyTquoﬁ aTTectTauumum

YcneBaemMoCTb Ha 3a4eTe OonpeaenseTcs OLeHKaMU: «3a4TEHO», KHE 3a4TEHO».

OLeHKY «3a4TeHo» nony4vaeT oby4arLmMncs, OCBOMBLLNIA KOMMETEHLMN ONCUUMNIINHBI HA BCEX dTanax ux
¢dopmmpoBaHms Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMAaTU4Yeckoe W rnybokoe 3HaHue y4ebHoro
mMatepuana, ymeHve cBoOOAHO BbINOMHATL 3a4aHWsi, NPedyCMOTPeHHble paboyer MporpaMMon, YCBOWBLUWNA
OCHOBHYIO 1 O3HAKOMSIEHHbIN C AONOMHUTENBHOW NUTEpPaTYpPON, PEKOMEHAOBAHHOW NPOrpamMMOn.

OLeHKY «He 3a4TeHOo» nornyyaeT obyyaloLunincs, OCBOMBLLMIA KOMMNETEHLMM OUCLIMMIMHBI Ha BCEX dTanax
nux popmupoBaHus MeHee YyeMm Ha 51%, obHapyxuBLLeMy Npobenbl B 3HaHWUSIX OCHOBHOMO ydebHOro marepuana,
OonyCcTUBLLEMY MPUHLUMNNANbHbIE OLLMOKN B BbIMOMHEHUU NPEeaYCMOTPEHHbIX paboyern nporpaMmmon 3agaHui.
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LUkana oueHMBaHuA pe3ynbTaToB

Tabnuuya 10
MpoueHTHas wkana OueHKa B cucteme:
(Mpu ee ncnonb3o0BaHMK) «3a4YTEHO - He 3a4YTeHO»
0-50% He 3ayTteHo
51-100% 3auyTeHo

OcHoBaHMeM Ana onpefeneHnst OLEHKM Ha 3K3aMeHe CNYyXXWUT YPOBEHb OCBOEHUS obydvatowmmucs
MaTepuana n (oopMMpOBaHNS KOMNETEHLNIA, NPeayCMOTPEHHbLIX NPOrpamMMon y4ebHoOM ANCUUNIUHBI.

YcneBaemMoCcTb Ha 3K3aMeHe onpefensietcd  oueHkamu: 5  «oTnudHO»; 4 «xopowo»; 3
«yOOBMNETBOPUTENBHOY; 2 «HEYOOBNETBOPUTESNBHOY.

OUEeHKY «OTAMYHO» MosydaeT obyyatoLwmnncs, OCBOMBLUWIA KOMMAETEHLMN AUCUMNINHBI HA BCEX aTanax ux
dopmmpoBaHua Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematTMyeckoe U rnybokoe 3HaHue yyebHoro
matepuana, ymeHve cBoOOAHO BbIMOMHATL 3agaHWs, NPedyCMOTPeHHble paboyert NporpaMMoN, YCBOWBLLMWN
OCHOBHYIO U O3HaKOMIIEHHbIA C AOMOMHUTENBbHOW NUTEpPaTypon, pekoMeHAoBaHHOW nporpammoin. Kak npaswno,
OLEHKa «OTNIMYHO» BbICTABMSETCA OOy4aloLWMMCH, YCBOMBLUMM B3aUMOCBSI3b OCHOBHbIX MOMOXEHUA Yyd4ebHon
OVCUMNIUHBI, HeobxoauMMmbiX Ond npuobpeTtaemon npodeccun, NPOSIBUBLLUMM TBOPYECKME CMOCOOHOCTN B
NMOHUMaHWM, U3MNOXEHUN U UCNONMBb30BaHNM y4ebHOro matepuana.

OLEHKY «XOpOLUO» 3acrnyXuBaeT 0byyaLMNCcs, OCBOMBLLMI KOMMETEHUMW ANCUMMINHBI HA BCEX aTanax
nx popmmposaHus Ha 71-84 %, oBHapyXMBLLWIA NOMHOE 3HaHWe y4ebHOro martepuana, ycnewHO BblNOMHSOLWMNA
npegycMoTpeHHble pabodelrt nporpaMMOn 3agaHusi, YCBOMBLUMIA OCHOBHYK NUTEpaTypy, PEeKOMEHAOBAaHHYIO B
nporpamme. Kak npaBuMno, OLEHKa «XOPOLLO» BbICTaBNSETCS OOy4YaroWmMMcsi, NPOAEMOHCTPUPOBABLLNM
cucTemaTMyeckoe BRafgeHue maTtepuanoMm AUCLUMNMAWHBI, CMOCOBHBIM K WX CaMOCTOATENbHOMY MOMOMHEHUI U
OGHOBMEHNIO B Xxode AanbHewwen yyebHon paboTbl M MpodeccroHanbHOM OESATENbHOCTU, HO LOMNYCTUBLUWM
HeCyLLleCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBNEeTBOPUTENbLHO» MNonyvyaeT o0ydaloLnACcs, OCBOMUBLUWMIA KOMMNETEHLUUN OUCLUUMIMHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oOHapyXMBLLUMIA 3HAHWE OCHOBHOIo y4ebHoro matepmana B 06bEME,
HeobxooMMoM Ania AanbHenwern y4ebbl n npegctoswen paboTel No npodeccnm, CNnpaBnsALWNACA C BbINMOSIHEHMEM
3afaHui, NpegycMOTPeHHbIX paboyeli nMporpamMoi, 3HAKOMbI C OCHOBHOW IMTepaTypow, pPeKOMeHOOBaHHOWN
nporpammoni. Kak npaBuno, oueHka «ydOBMEeTBOPUTENbHO» BbICTaBNsaeTcs obydvarowmmes, AonyCcTMBLUUM
MOrpPeLHOCTM B OTBETE Ha 3K3aMeHe W MpU BbIMONHEHWM 3K3aMEHaUMOHHbIX 3agaHui, HO obnagarowum
HeobX0AMMbIMW 3HAHWAMM AN yCTPaHeHWs No4 PyKoBOACTBOM NpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HeyAOBNETBOPUTENbHO» BbICTABMNseTCHd OOyyallemycsi, OCBOMBLUEMY KOMMETeHLUn
OVCUMNIUHBI Ha BCeX dTanax ux opMuvpoBaHus mMeHee yem Ha 51%, obHapyxuslemy npobenbl B 3HAHMAX
OCHOBHOTO y4ebHOro matepwvana, AONYyCTUBLUEMY MPUHUMMMANbHbIE OWWOKW B BbIMOMHEHUM NPEedyCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 11
MpoueHTHas wkana OueHKa B cuctemMe «HeyAOBIeTBOPUTENIbHO — YAOBNETBOPUTENbHO —
(mpu ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeygosneTBopuTenbHO
51-70% Y[0BNeTBOpPUTESIbHO
71-84% Xopowo
85-100% OT1nnyHo
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MpunoxeHue 2

YTBEPXOAKO
Oupektop domnnana ProOyY BO «CamlTY»

B . benebee Pecnybnuku bawkoptocTaH

« »

[JdononHeHna n N3MeHeHuns K pa6oqel7| nporpammMme AUMCUmMNIINHbI (MOAy.ﬂﬂ)

B1.B.04.02 «dneKkTpoMarHuTHasi COBMECTUMOCTb B 3fIEKTPUYECKUX CUCTEMAX»

J1.M. NhaxogoBa
20 .

no Hanpaenexuutio nogrotoBkn (cneuymansHoctn) 13.03.02 «3nekTpoaHepreTmka
HanpaBneHHOCTV (MPoduIo) NOArOTOBKN «DNEKTPOIHEpPreTU4ecKme CUCTEMbl U CETU»
Ha 20__/20__ y4yeOHbIN rog

B paGouyto NnporpaMMy BHOCATCA crieaytoLime U3MeHEHNS:

Pa3paboTynk SONOMHEHUN U U3MEHEHWIA:

N SNEeKTPOTEXHUKa»

no

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (nognuchb) (®NO0)
[ononHeHnsa n n3mMeHeHus paccMoTpeHbl 1 0406peHbl Ha 3aceaHnmn Kadeapbl « » 20
npotokon Ne
3asefyoLmi kacdpeapon

(cTeneHb, 3BaHWe, NOANUCH) (®N0O)



MpunoxeHwne 3
AHHOTauuA paboyen nporpaMmmbl AUCLUNIIUHBI
B1.B.04.02 «dneKkTpoMarHMTHass COBMECTUMMOCTb B 3JIEKTPUYECKMX CUCTEMAX»

Kop v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA

HanpaBneHHocTb (Nnpocdmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH

Keanudukauua 6akanaBp
®dopma oby4yeHus 3a04Has
Noa Hayana noaAroToBKU 2022

Bbinyckarowasn kacpeapa MHKXeHepHbIe TeXHONOorum

Kadeapa-paspaboTumk UHXXeHepHble TeXHONOornm

O61bem gMcunnnuHbl, 4. / 3.e. 216/6

dPopma KOHTpOnA (NpoMexyTo4vHas

aTTeCTaLIMH) 3a4yeT, IK3aMeH
Yac. | Nek. a6. MpakTnu.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC dPopma KoHTpons
yac. yac. yac.
9 108/ 3 2 2 2 2 96 3a4veTt
10 108/ 3 2 2 2 2 91 3K3aMeH
NToro 216/ 6 4 4 4 4 187 3K3aMeH, 3a4eT

YHuBepcanbHble KOMMNEeTEHUUN:

He NpeaAyCMOTpPEHbI y‘-leﬁHbIM naaHoOM

O6wenpodeccnoHanbHbIe KOMNETEHLUU:

He NpeAyCMOTpPEHbI Y4€6HbIM NNIaHOM

MpodeccrmoHanbHbIE KOMMNETEHLUMU:

MK-3 CnocoGHOCTb K pa3paboTke HOPMAaTUBHO-TEXHUYECKOW AOKYMEHTALMM MO TEXHUYECKOMY OBCYXMBAHUIO U
PEeMOHTY 060pyA0BaHMS NOACTaHLMM

na-1 rk-3 [eMoHCTpMpyeT NOHNMMaHNEe HOPMATUBHO-TEXHUYECKOW JOKYMEHTaUMUN MO TEXHUYECKOMY 0BCNy>X1BaHMIO

obopyagoBaHvsa NoacTaHuum

CoaepxxaHne AUCUMNIUHBI OXBaTblBaeT KPYr BOMPOCOB, CBSI3aHHbLIX C 0GecrneyYeHMem 3reKkTpoMarHUTHOM
COBMECTMMOCTM 3NEKTPOOBOpYAOBaHUS 3MEKTPUYECKMX CETEN U CUCTEM U CBSI3AHHBLIX C HUMWU GUONOrMYecKmx
00bEeKTOB, U3Y4EHNE OCHOBHbLIX MOSIOKEHWI, NpoLeayp, KPUTEPUEB M TEXHOMOMMYECKUX MPOLIECCOB oGecrnedeHuns
COBMECTHOIO (OYHKLMOHMPOBaHUS 311eKTPOOGOPYAOBaHUS SNEKTPUYECKMX CETEN U CUCTEM, NMOHUMaHWE X CBSI3U C
XapaKkTepucTmkaMm o6opyaoBaHUS U PEXUMOB

MpenogaBaHue AMCUMMNUHBI NpedycmaTtpuBaeT crnegyolwme ¢opMbl opraHmsauumn ydyebHoro npouecca:
NEKUMOHHbIE 3aHATUS, NpaKkTUYeckme 3aHaTUs, nabopaTopHble 3aHATUSA, caMocTosTenbHas paboTa cTyaeHTa.

MporpamMmoit aucuMnivHbl NPeAyCMOTPEHbl crieaytolmne BUAbl KOHTPOMSA: MUCbMEHHbIN M YCTHBIN onpoc,
OT4€Tbl No NabopaTopHbIM paboTaMm, TECTbI M MPOMEXKYTOYHbIA KOHTPOIb B (POpMe 3a4eTa 1 3Kk3ameHa.




