ABTOHOMHAsI HEKOMMEpUYECKast OpraHU3aIHS
JOTIOJTHUTEIIEHOTO MPO(ecCHOHaTBFHOT0 00pa30BaHUS
«Yuebnsrit ientp ['az-HedTb»

C=RU, OU=[unpekTop, O="
AHO MO "YLIrH""
CN=3unHoBbeB Vropb
[ [OKYMEHT NOAMACAH J BnagMmM1poBuy,

3 0

NEKTPOHHOW NoANMCh E=gazneft_ufa@mail.ru /e ‘

S NOATBEPXKAAlo 3TOT
OOKYMEHT CBOEN
YOOCTOBEPSIOLLIEN
noanucbIo

OBPA3OBATEJIBHAS ITIPOTPAMMA INPO®ECCUOHAJIBHOM
MOATrOTOBKH (MePenoAroTOBKM) U MOBbINIEHUs KBaJu(pukanuu mno npodeccun:
JIEKTPOMOHTEP 10 MCTIBITAHUAM M U3MEPEeHUsIM

IIpodeccnonanbHbIN YTBEPX/EH npuka3zom Munucrepcrsa

CTAaHJAPT: TpyJAa U coranabHou 3amuThl Poccuiickonn @enepannu
ot 15 urons 2019 Ne 510n
KBaandukanus: Kon A-F, ypoBerb kBanudukanuu — 3-6
Kox npodeccuonanbhoii | 20.042
AeSITeJIbHOCTH:
TpeﬁOBaHI/]ﬂ K [TpodeccronanpHoE 00yUeHHUE - TPOrpPaMMBbI MPO(ECCHOHATEHOM
00pa30BaAHMIO U MOJITOTOBKU PabOoUMX MO MPOodecCHu MIEKTPOMOHTEPA TI0

UCIIBITAHHUSAM U M3MEPEHUSIM, [IPOIPAMMBI IIEPETOrOTOBKH,
HPOrpaMMBbl MOBBIICHUS KBATU(UKALMK 1O TpodeccHn
AJIEKTPOMOHTEPA 110 UCTIBITAHUSAM U M3MEPEHUSIM

Jpyrue xapakTepuCTUKHU -

00y4eHHnI0

Cpox o0yvenus: 240 u 192 ak. yacos.

PaccmoTpeHno Ha 3acenannu
Y4eOHO-MEeTOJUYECKOT0 COBETa
«Yuyebnoro uentpa ['a3-Hedte»
ITporokos Ne3

ot 15.03.2023 r.

Ya-2021



Coaep:xanue nmporpaMmsblI

1. HopmaTtuBHO-TIpaBOBBIE OCHOBAHUS pa3pabOTKH MPOrpaMMbl

2. O01as xapakTepUCTHKA IPOTrpaMMbl

3. Lenb 1 rutaHupyemMble pe3yinbTaThl OCBOCHHUS IIPOTPaMMBI.

4. Y4eOHbll naH

5.Kanennapusiii yaeOHbIN Tpaduk

6. ConepxaHue porpaMmbl

7. CucteMa OLIEHKH pe3yJbTaTOB OCBOCHUS IPOTrPaMMBbI

8. Opranu3anoHHO-TIeJarOrMYeCKHE YCIOBUS pealn3aluy IporpaMMBl

9. Onenka kayecTBa OCBOEHHUSI IPOTrpaMMBbl
10. Opranu3anMOHHO-TIEJArOTMUECKHUE YCIOBUS

11. Yuebuo-marepuaibHas 6a3a



|. HopMaTiBHO-TIpaBOBbI€ OCHOBAHHS Pa3padoTKH MPOrPaMMBbl

Hacrosiiast nporpamma npegHasHadeHa ajsi npogecCroHaNbHON MOATOTOBKH pabouux Mo npodeccuu
«INEKTPOMOHTEDP MO UCTIBITAHUAM U U3MepeHusiM». [Iporpamma pazpaboTana B COOTBETCTBUU C
HopMmamu DenepasibHOro 3aKkoHa oT 29 gekabps 2012 . N 273-P3 "O6 o6pazoBanuu B Poccuiickoit
Denepanun" (Cobpanue 3akonogarenscTa Poccuiickoit ®enepanuu, 2013, N 19, ¢1.2326; 2020, N
9, ct.1139), c yuetoM TpeboBaHMi1 npuKkaza MuUHHUCTEPCTBA 00pa30BaHUs U HayKH Poccuiickoi
Deneparyn o1 1 wrons 2013 . N 499 "O6 yreepxkaenuu [1opsiika opraHu3aiy U OCYIIECTBICHUS
00pa3oBareabHON AESITEILHOCTH 10 JIONOIHUTEIBHBIM MPo(deccuoHaNbHBIM
nporpammam"” (3apeructpupoBad Muntoctom Poccun 20 aBrycra 2013 1., peructpanroHubiii N
29444), c n3MEeHEeHHEM, BHECEHHBIM IpHKa30M MUHHCTEPCTBA 00pa30BaHus U Hayku Poccuiickoi
®Denepanuu ot 15 HOs0ps 2013 . N 1244 "O BHecenun u3meHeHui B [1opsiiok opranu3anuu u
OCYIIIECTBICHUN 00pa30BaTENbHON AEITEIbHOCTH M0 JIONOJHUTENBHBIM NPo(deccuoHaNbHBIM
porpamMmam, YTBEp>KJIEHHBIN Npuka3zoM MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiicko
Denepanmu ot 1 nrons 2013 . N 499" (3apeructpupoBan Muntoctom Poccun 14 suBaps 2014 .,
peructpanonsbiii N 31014).

Il. O6mas xapakTepucTHKA NPOrPaMMBbI

Hacrosimas mporpamma coctaBieHa Ha OCHOBE IpodeccrnoHanbHOTO cTanaapra "PaboTHuK 110
JTUArHOCTUKE 00OPYIOBaHUS dIEKTPHUUECKHUX CETel MeToaMu HCTIbITaHUH U n3mepeHuit" (Y1B.
[Ipuka3zom MuHucTEepCTBa TpyIa U colManbHOM 3amuThl Poccuiickoit @eneparuu ot «18»

utosg 2019 r. Ne 510H) u npeHa3zHa4YeHa A7 MOBBILIEHNUS YPOBHS MPO(GECCHOHAIBHOM MOJrOTOBKH
MacTepoB.

ConeprkaHue MPOrpaMMBl MIPEICTABICHO MOSCHUTEIFHOW 3aITUCKON, TPUMEPHBIM YICOHBIM
IUTAHOM, TPUMEPHBIMU  pabodyuMH TporpaMMaMu  y4eOHBIX MPEIMETOB, IUIAHUPYEMBIMU
pe3an>TaTaMI/I OCBOCHUA HpOFpaMMI)I, YCJ'IOBI/ISIMI/I peanmaulxm HpOFpaMMBI, CHCTGMOfI OILICHKHN
pe3ynbTaTOB OCBOCHHS MPOTPaMMbl, y4eOHO-METOAMYECKHUMH MaTepuaiaMi, O00eCTeYHBaIOIIIMHU
peaTu3aIuIo MPOrpaMMBI.

Y4eOHbIl MIaH COACPKHUT TepedyeHb Y4eOHBIX MPEIMETOB  C YKa3aHHEM BpEMEHH,
OTBOOUMOI'O HAa OCBOCHHC y‘~IC6HI)IX HpeI[MCTOB, BKJIFOUas BperI, OTBOONMOEC Ha TCOpeTI/I‘-IGCKI/IC
3aHATHS.

[TocienoBaTeIbHOCT HM3YYCHHSI PA3IEIOB M TEM YYEOHBIX IMPEAMETOB 0a30BOTO  ITHKJIA
OTIpe/IeTISIeTCSl OPTaHU3AIMEeH, OCYIIECTBISIONIEH 00pa30BaTENbHYIO AESITEbHOCTD.

VYCroBusl peanu3anuyd  [POrpPaMMBI  COAEpXkaT OpraHWU3alMOHHO-TIEarOTHYeCKHe, KaJpOBEIC,
UH(OPMAITMOHHO-METOIMYECKUE U MaTepPHAbHO-TEXHUYECKHEe TPeOOBaHMs. Y4eOHO-METOINYECKUE
MaTepHuaIbl 00SCIICYUBAIOT PEATU3AIINIO TPOTPAMMEI.

O0mme MoJI0KEHNA

] HammeHoBanue Bua MpoheCcCHOHATBHON eI TEHbHOCTH:

TexHHUYeckoe IUArHOCTHPOBAHUE OOOPYIOBAaHUS HICKTPUUYECKHX CETe MeTOJaMM MCIBITaHUH U
u3mepenuit (Kox 20.042)

[1 OcHOBHas 11€1b BUJA MPO(HECCHOHAIBHON NesITeTbHOCTH:
O1neHKa TEXHUYECKOTO COCTOSHUS U OCTATOYHOIO pecypca 000pyA0BaHHs IEKTPUIECKUX ceTel

[J HaumeHOBaHHE BHJa SKOHOMHUYECKOM AEATEIbHOCTH:


https://docs.cntd.ru/document/902389617#7D20K3
https://docs.cntd.ru/document/902389617#7D20K3
https://docs.cntd.ru/document/499032387#64U0IK
https://docs.cntd.ru/document/499032387#64U0IK
https://docs.cntd.ru/document/499032387#64U0IK
https://docs.cntd.ru/document/499032387#64U0IK
https://docs.cntd.ru/document/499061757#7D20K3
https://docs.cntd.ru/document/499061757#7D20K3
https://docs.cntd.ru/document/499061757#7D20K3
https://docs.cntd.ru/document/499061757#7D20K3
https://docs.cntd.ru/document/499061757#7D20K3

Ilepenaua snekTpudeckoi sHepruu. Pacnpenenenue 3IeKTPOIHEPTUI
[J JIOJDKHOCTB

DIEKTPOMOHTEP MO UCHBITAHUSM U U3MEPEHUSAM 3-T0 pa3psa
DNEKTPOMOHTEP 110 UCTBITAHUAM U U3MEPEHUM 4-T0 pa3psia
DIEKTPOMOHTEP MO UCHBITAHUSM M U3MEPEHUSAM 5-TO pa3psja

[1 TpeboBanuss k oOpa3oBaHui0 U oOyueHur0 IIpodeccuonanpHOe 00yYeHHE - TIPOTPAMMBI
npodecCHOHaATBHOM MOATOTOBKH pabovuX Mo MpodeccHu 3IEKTPOMOHTEPA MO UCTIBITAHHSIM H

U3MEPEHUSIM, TIPOTPAMMBI TIEPETIOTOTOBKY, IPOTPAMMBI TIOBBIIICHHS KBaTH(PHUKALNUU 110 Ipodeccun
3JIEKTPOMOHTEPA 10 UCIIBITAHUAM U U3MEPEHUAM

[1 TpeGoBaHuUs K OMBITY pabOTHI

He MeHee onHOro rojga 3J1€KTPOMOHTEPOM II0 MCHBITAHUSAM M H3MEpeHHUsM cOojee HU3KUM
(mpeabLAyIMM) Pa3psIOM.

Jlonmyck K caMoCTOATENbHOH paboTe HPOM3BOAMTCSA IOCIE IMPOXOXKIAECHHUS BBOIAHOIO, MEPBUYHOIO
MHCTPYKTaXa CTA)KUPOBKH, IPOBEPKU 3HAHUM.

KBanudukannonHas rpymnmna mno 371eKTpo0e30NacHOCTH:
Hnst 3-ro pazpsiga - e nuxe Il

Hnst 4-ro pa3psna - ve Huke 111

Hns 5-ro pa3psna - He Huxke [V

Hns 6-ro pa3psina - He Huke [V

Jlyist paOOTHHUKOB, TOMYIICHHBIX K MTPOBEICHUIO BHICOKOBOJILTHBIX HMCITBITAHUA HEOOXOMUMO HATHYNE
JIOTTYCKa Ha MPOBEEHUE CIIEIMATBHBIX pa0doT (TIpu HEOOXOIMMOCTH )

TpynoBbie pyHKIMHU 151 DJIEKTPOMOHTEPOB MO UCHBITAHUAM U U3MepeHUusIM 3-10 U 4-10
pa3psigoB

Brmonaenne BcnoMoraTeabHbBIX pa60T IIpU OCYIIECTBJICHUN HUCHOBITAaHUN U H3MepeHHI71 nmapamMeTpoB
000pyIOBaHUS IICKTPUUECKUX CETEH B COCTaBE OpUTaIbI

Koo A/01.3

Iloocomoska pabouux mecm 015 nNPo8edeHUst UCNLIMAHUL U USMEPEeHULL
napamempos

000pY006aHUsL INEKMPUYECKUX cemell

Tloo0eparcanue annapamypbol, RPUMEHSAEMOU NPU UCHBIMAHUSX U USMEPEHUSIX
napamempos

000pY006aHUs INEKMPUYECKUX cemell 8 UCNPABHOM COCIMOSHUU
Ogopmaenue pe3yrbmamos UCnblmaHuil U UsMepeHull napamempos
0b60opyoosanus

NEKMPUYECKUX Cemell 8 NePBUYHOU MEXHUYeCKOU OOKYMeHmayuu

Tpyoosvie
oeticmeus.

Cobupambs ucnvimameinvHble cXxembl

IIpucoedunsims ucnsimamenvbHylo YCmMaHo8K)y 8 COOMEEMCMEUU ¢ MemoouKoll
npogedeHus

Heobxooumvie ucnolmaHuti 060py008aHUsL DIEKMPUHLECKUX cemell

YMeHus. Obcnyscusame uzmepumenvHoe 000pyo0o8aHue, npumensemMoe npu usmepeHuu
napamempog 060py008aHUs INEKMPULECKUX cemell

Cobnrodams mpebosanus no oxpamwe mpyoa npu nposedenuu pabom
Tpumensmo cpedcmea uHOUBUOYATLHOU 3AUJUMbL




IIpumensamo nepsuunvie cpedCmaea nOHCApoOmyuleHus

Okaszvieams nepeyio NoMowb NOCMpadasuium Ha NPoOU3800Cmae
Ipumensamu cnpagounvie Mamepuavl 8 0061aCmu MeXHUYECKO20
OUACHOCMUPOBAHUS

000pY006aHUsL INEKMPUYECKUX cemell MemOoOdMU UCNbIMAHUL U U3MepeHUll

Heobxooumvie
3HAHUA

Hopmamusnvie npagogvle akmol, 10KAIbHbIE HOPMAMUGHBIE AKMbL U
MexXHUYecKas

OOKYMEHMayusl, OMHOCAUUECS, K 0esAmMeNlbHOCU NO UCHBIMAHUSIM U USMEPEHUIO
napamempog 060py008aHus INEKMPULECKUX cemell

Obvem u HopMbl UCHLIMAHULL dTeKMPOOOOPYOOSAHUSL 8 YACMU BbINOTHAEMbIX
@yuryui

OcHo6bl 31eKMpOIHEPLeMUKU U DTIeKIMPOMEXHUKU

Ocho6bl 91eKmpOoHUKU

Yempoticmso u ochosHble mexHuyecKue Xapakmepucmuku 000pyo008aHus
INEKMPUYECKUX

cemeti

Koncmpyxmuesnvie u mexnuueckue ocobeHHOCMU, YCMPOUCMBO U MeXHUYecKue
XapakmepucmuKy RPUMEHSIEMbLX CPEOCME USMEPEHULL U UCNBIMAMETbHO2O
060pyoosanus

Tlops00K npumenenust u UCRBIMAHUSL CPEOCME 3aUUmbl, UCNOTIL3YEMbIX 8
NEKMPOYCMAHOBKAX, CNOCOObL U CPOKU UCHIMAHUS CPEOCME 3AUUMbl U
npucnocooieHull

Bosmoosrcnocmu ucnonv3o8anus KOHMpOIbHO-USMEPUMENLHOU U
OUACHOCTNUYECKOLL

annapamypbi

Ilpasuna mexnuuecko SKCNIyamayuu S1eKmpuiecKux Cmanyull u cemeil 8
yacmu

MEXHUYECK020 OUACHOCMUPOBAHUsL 000PYO06AHUsL INEKMPUUECKUX cemell
Hucmpykyus no oxazanuro nepeoti NOMOWU npu HeCHaACMHbIX CLYYdAsAX HA
npou3eoocmee

IIpasuna no oxpane mpyoa npu pabome ¢ UHCMPYMEHMAMU U
npUCNoCcoOIeHUAMU

IIpasuna no oxpane mpyoa npu SKCHIYAMAYUU IIeKMPOYCMAHOBOK
Memoouxu npoeedernust UCNbIMAHULL U USMEPEHUsL NAPAMEMPO8 000PYO08AHUS
INEKMPUYECKUX cemell

Tpebosanus oxpanvl mpyoa, RPOMbILULEHHOU U NOHCAPHOU Oe30NacHOCIU,
nPOU3600CMEEHHOU CAHUMAPUL, Pe2aMeHMupylouue 0essmeibHOCHb o
mpyooeou

GyHrkyuu

BeInosHeHHE UCTIBITAHHI U U3MEPEHHE TTApaMeTPOB 000PYIOBAHMUS IICKTPHUSCKHUX CETEH B COCTaBEe
Opuranst Koo A/02.3

Tpyoosvie
Oeticmeust

Hcnvimanus u uzsmepenue napamempos 060py008anus INeKMpULecKux cemet,
6

MOoM Yucie 3a3eMIAI0UUX YCIMPOUCME U 2PO303aujumsl, KOHOEHCaAmopoa,
KOMMYMAYUOHHO20 000pY008aHUs, MPYOUAMBIX PA3PAOHUKOE, USMEPUMENbHBIX
mpancgopmamopos, Cuno8blx mpanc@hopmamopos, peaxmopos,
AKKYMYAAMOPHBIX

bamapetl, snekmpooguzameineil nepemeHH020 MoKda

Hcnvimanusa u uzmepenue napamempos KOMNIAeKMHbIX IKPAHUPOBAHHBIX
MOKONPo80008 6 KB u eviue

Hcnvimanus u usmeperue napamempos cOOPHbIX U COeOUHUMENbHBIX WUH




Hcnvimanus u usmepenue napamempos 31eKmpoooopy0osanus cucmem
8030YoHcOeHUsl 2eHepamOopO8 U CUHXPOHHBIX KOMNEHCAMOPO8

Hcnvimanus u uzmepenue napamempos annapamypbul, 6MOPUUHbIX yenetl u
9NeKMpoOnposooKu Ha Hanpsidcerue 0o 1000 B

Hcnvimanue u usmepenue napamempos npedoxpanumeinei, npedoxpanumereti
pasveounumenetl Hanpsicenuem eviute 1000 B

Hcnvimanus u usmeperue napamempos 8030VUlHbIX TUHUL, KAOETbHbIX TUHUL
aeKkmponepeoaiu

Hcnvimanus u usmepenue napamempos Cuiosblx mpancgopmamopos,
aA8MOmMpancpopmamopos u MAcAHbIX peaKkmopos

Hcnvimanus u usmeperue napamempos 660008 U NPOXOOHLIX U30TANOPO8
Hcnvimanus u usmepenue napamempos 6eHmuibHblX pa3psaoOHUKO8 U
ocpaHudumenel nepeHanpsaNCenusl

Hcnvimanus u usmepenue napamempos CUHXPOHHBIX 2eHEpaAmopos,
KOMNEHCAmopOo8 U KOJLLEeKMOPHBIX 8030y0umenet

Hcnvimanus u usmepenue napamempos KOMNiIeKMHbIX pacnpeoenumeibHbiX
YCMPOUCME 6HYMpeHHel U HAPYHCHOU YCMAHOBKU

Hcnvimanus u usmepenue napamempos KOHmMaxKmHulx COeOUHeHUll NPoB8oo0s,
2PO303AUWUMHBIX MPOCO8, COOPHBIX U COCOUHUMETLHBIX UIUH

Hcnvimanue nosvblueHHbIM NPULOHCEHHBIM HANPANCEHUEM 3AUUMHBIX CPEOCmE
u

npucnocoonenul

Hcnvimanue u ananuz napamempos Mauiut nOCMosHHO20 MoKa (Kpome
8030youmenetl) u 21eKmpoosucamenetl

IIposedenue menno8uU3UOHHO20 KOHMPOIS NAPAMEMPO8 IeKMPO0OOPYOO8AHUS
oe3

noovema Ha 8blComy

Vmenus, npedycmompennvie mpyoosot ¢hynkyueti no kooy A01.3
Ocsausamo HOBble cpedcmea U Memoobl UCNbIMAHULU, UsMepeHuli (o mepe ux
gHeOpeHUsl)

Heobxooumvie Hcnonvzosams mexnuueckue cpedcmsea UCHblMaHuil
ymeHus Pabomams ¢ mexcmosvimu pedakmopamu, 1eKMpOHHLIMU MAOIUYAMU,
97IeKMPOHHOU
noumotl u bpaysepamu, CReYuaru3upOBAHHbIMU NPOSPAMMAMU HA 6A3080M
VYpogHe
3uanus, npedycmompentvie mpyooeoii ¢yuxyuei no kody AI01.3
Heobxooumvie IIpuemul pabom u nocnedosamenvHOCMy onepayuii NPU 8bINOIHEHUU
SHAHUSA UCnLIMmaHutl u

usMepeHuy napamempos 000py008anUsl INEKMPULECKUX cemell

KoHTpobs mapameTpoB 000pyI0BaHUS HIEKTPHYESCKUX CETEH METOJaMU Hepa3pylIaloIero KOHTPOIIS
B cocTase Opurasl Koo A/03.3

Tpyoosvie
Oeticmeust

Koumpone napamempos cunosvix mpancghopmamopos,
asmompancgopmamopos u

MACTAHBIX PEaKmopos Memooamu Hepaspyularuie2o KOHmpoJs
Konmponv napamempos kommymayuonno2o 06opy0osanus memooamu
Hepaspyuanue2o KOHmpoJis

Konmponv napamempos uzmepumenbHuix mpancghopmamopos memooamu
Hepaspyuanue2o KOHmpoJisl

Konmponv napamempos 6030yunbix u KabeibHuIX TUHUL 21eKmponepeoay
Memooamu Hepaspyuanue2o KOHMpoJis

Konmponv napamempos 6600086 u npoxoOHsIx U30AAMoOpos, mpyouamulx




DPA3PAOHUKO8 MEMOOAMU HEPA3PYULAIOUIE20 KOHMPOJIA
Koumpone napamempos komniekmmuvix pacnpeoenumenbHulX YCmpoucme
BHYMPEHHeU U HAPYIHCHOU YCMAHOBKU Memooamu Hepa3pyularoue2o KOHmpos

Heobxooumvie Vmenus, npedycmompennvie mpyoosoti ¢hynxyueti no kooy A/01.3
Onpeodensamo 07151 UCNONb308AHUSL KOHKPEMHbIU MEMOO Hepa3pyulanue2o

VMeEHUs. KOHMPOJIsL

Heobxooumvle 3uanus, npedycmompennvie mpyoosoi ¢yuxyuetl no kody A/01.3

3HAHUS OchosHble MemoObl Hepa3pyuanuje2o KOHmpo.s

TpynoBble PyHKUNH 111 IJIEKTPOMOHTEPOB 10 UCNBITAHUAM U U3MEPEHUSAM
5-ro u 6-ro pa3psiaoB
BrinonHeHne UCNbITaHUN U U3MEPEHHE MTapaMeTPOB 000PYIOBaHMS SJIEKTPHUUECKUX ceTeil Koo

B/01.4
IIposedenue npoguiakmuyeckux 0CMompos 060py00B8aHUsL IEKMPULECKUX
cemetl
Hcnvimanus u uzsmepenue napamempos 060py008anus INeKmpusecKux cemell,
8 Mmom
yuycie 3a3eMAIoWUX YCmMpOoLCme U 2po303auumyl, KOHOEHCAMopos,
KOMMYMAYUOHHO2O
000py008anUs, MpyoHamvlx paspaoHuUKo8, UsMepumenlbHbix
MPaHchopmMamopos, Cuio8bix
mpancgopmamopos, peakmopos, akKymyJisImopHuIX bamapel,
anekmpoogueameret
nepemMeHH020 MmokKda
Hcnvimanue u usmepenue napamempos KOMNIEKMHbIX IKPAHUPOBAHHBIX
MOKONpo80008 6
KB u eviwe
Hcnvimanus u uzmepenus napamempos cOOPHbIX U COeOUHUMENbHbIX UIUH
Hcnvimanue u usmepenue napamempos 31eKmpoooopy0osanus cucmem
8030YycOeHUs
2eHepamopo8 U CUHXPOHHBIX KOMNEHCAMopos

Tpyoossie Hcnvimanue u usmepenus napamempos annapamypbol, 6MOPUUHbIX yenetl u

. 9NeKMpOnpo8oOKu Ha nanpsixcerue 0o 1000 B
Oeticmausl

Hcnvimanue u usmepenusi napamempos npedoxpanumenetl, npeooxpanumenetl
pasvedunumenetl HanpsxceHuem eviute 1000 B

Hcnvimanue u usmepenue napamempos 6030YUIHbIX U KAOETbHbIX JTUHULL
aeKmponepeoayu

Hcnvimanue u usmepenue napamempos Cuio8blx mpanchopmamopos,
aA8MoOmpanchopmamopos u MacjisAHblX peaKmopos

Hcnvimanue u usmepenue napamempos 660008 U NPOXOOHLIX U30IAMOPO8
Hcnvimanue u usmepenue napamempos 6eHMUIbHbIX PA3PAOHUKOS U
ocpanuyumeneu

nepeHanpsicenus

Hcnvimanue u usmepenue napamempos CUHXPOHHbLIX 2eHEPAmMOopOa8,
KOMNEHCAmopos u

KOJLIeKMOPHbIX 8030youmerneti

Hcnvimanue u usmepenue napamempos KOMNIEKMHBIX PACHPEOeTUmenbHbIX
ycmpoucme

BHYMPEHHell U HAPYHCHOU YCMAHOBKU

Hcnvimanue u usmepenue napamempos KOHMAKMHbIX COEOUHEHUL NPOBOO0E,
2PO303aUUMHBIX MPOCOB, COOPHBIX U COCOUHUMETbHBIX UIUH

Hcnvimanue nogvlileHHbIM NPUNOAHCCHHBIM HANPANCEHUEM 3AUUMHBIX CPEOCmE




u

npucnocooieHull

Hcnvimanue u ananus napamempos Mawiut NOCMosIHHO20 MoKa (Kpome
6030youmeneti) u

anekmpoogueamereu

IIposederue meniosu3UOHHO20 KOHMPOJISL NAPAMEMPO8 INEKMPO0OOPYOOBAHUSL

Vmenus, npedycmompenuvie mpyoosotl ¢hynxyueti no kooy A/03.3
Ipumensimo HagvlkU pabOmMbl HA 8bICOME
CamocmosmenvbHo oyeHusamy pe3yibmanuvl NPOGEOEHHbIX UCCIeO08ANHULL HA

coomeemcmaue

00beKma uccie008anus HOPpMAMUEBHbIM MPeboBaAHUAM
Heobxooumvie Cmpykmypuposams u npueooums OarHvle HabIOOEeHUl K VHUDUYUPOBAHHBIM
YMeHus eouHuYam

usmepeHuti

Buissname nemounocmu nepguunblx OaHHLIX U pe3yibmamsl ux 00pabomru
Pabomams ¢ mexcmogvimu pedakmopamu, 21eKmMpoOHHLIMU MAOIUYAMU,
91eKMPOHHOU NOYMOT

u bpaysepamu, CneyuaIu3upOBaAHHbIMU NPOSPAMMAMU HA 6A3080M YPOBHE

3uanus, npedycmompennvie mpyoosoi ¢pynxyueti no kooy Al03.3
IIpasuna no oxpane mpyoa npu pabome Ha 8vicome

IIpuemvl pabom u nocredosamenrbHOCMb Onepayuii NPU blNOJHEeHUU
UCNBIMAHUL U

usMepeHuu napamempos 000py008anUsl HeKMpULecKux cemeu

Heobxooumvlre
3HAHUA

KoHnTpois mapameTpoB 000pyI0BaHUS MIEKTPHUYESCKUX CETEH METOIaMU HEepa3pyIIaloIIero KOHTPOIIS
Koo B/02.4

Konmponv napamempos cunosvix mpancgopmamopos,
aABMOMPAHCHOPMaAmopos u MacisiHbIX

PeaKkmopos Memooamu Hepaspyuanuje2o KOHmpo.s

Konmpons napamempos kommymayuoHno2o 060py0osanus Memooamu
Hepaspyuwarouje2o

KOHMPOJIsL

Konmpons napamempos uzmepumenbHoix mpanc@hopmamopos memooamu
Hepazpyuanouezo

Tpyoosvie KOHMPOJisL

oeticmeust Konmpons napamempos 6030yunblx u KabeaibHbIX TUHUL d1eKmponepeoay
Memoodamu

Hepaspyuanoue2o KOHmpoJs

Konmpons napamempos 660006 u npoxooHsIX U30AAMOPOs, mpyouamuvlx
PA3PAOHUKO8

Memooamu Hepaspyuanuje2o KOHmpo.s

Konmponv napamempos komniekmmuvix pacnpeoenumenbHulx YCmpoucmes
BHYMpPEHHEeU U

HAapYHCHOU YCMAHOBKU MeMOoOaMU Hepaspyularue2o KOHmpois

Vmenus, npedycmompennvie mpyoosotii ¢hynxyueti no kooy A/01.3

Heobxooumvie ¢

Onpedenamy 013 UCNONb308AHUA KOHKPEMHbLU MEMOO HEPA3PyUaouje2o
yHer KOHMPOJIsi
Heobxooumvie 3nanus, npedycmompennvle mpyooeoi gpyuryuei no xooy B/01.4
3HAHUSL OchosHble MemoObl Hepa3pyuanue2o KOHMpoJis

BrinmonHnenue MeponpusaTuii o o6ecrnevdeHno 0€30MacHOro MPOU3BOICTBA PA0OOT MO UCTIBITAHUSIM U
U3MEPEHUIO TapaMeTpoB 000pyA0BaHUs AIEKTPUUECKUX ceTel
Koo B/03.4




Koumponw neped nauanom pabomsi no Hapsaoy-0onycKy (pacnopajicenuio)
Hanuuus,

KOMNIEKMHOCIU HEOOXOOUMBIX CPEOCME 3aujumsl, NPUCNOCOOIeHU,
02PaAHCOAOUWUX

yempoucme, UHCmpymMeHma, npubopos KOHMpoasa u Oe30nacHocmu
IIposepka npu donycke coomeemcmesust HOO20MOBIEHHO20 paboyezo Mecma
VKA3aHUSM

Tpyoossie Haps0a-0onycKka (pPacnopsicerus)
delicmeus Koumpone npunsmus 0onoiHumenbHuix mep 6e30nacHocmu, HeoOXo0umvlx no
VCLOBUAM
8bINOIHEHUSL pabom
IIposedenue yenegvix uHcmpykmasiceti no 6e30nacHocmu mpyoa YieHam
bpuzadwvi
Konmponw 3a coxpannocmuio na pabouem mecme 02pasicoerull, niaKkamoas,
3a3emneHul,
3anUParWUx YCmpoucme
Heobxodumbre Vmenus, npedycmompentvie mpyoosoti ¢pynxyueti no kody B/02.4
Jvens Cocmaensme 3a6Ku HA UHCMPYMEHM U NPUCHOCOOIeHUs
Becmu onepamugno-mexnuyeckyio u omuemuyo OOKyMeHmMayuo
3nanus, npedycmompennvle mpyooeoii ¢pyuxyueii no xkody B/02.4
Tlopsook Oeiicmeutl 6 ABAPUUHBIX CUMYAYUAX U MEMOObL UX NPEOYNPEHCOCHUS
Heobxodumbie Tlops00K npumenenust u UCNBIMAHUSL CPEOCME 3aUUmbl, UCNOTIb3YEMbIX 8
[ INEKMPOYCMAHOBKAX

Ipasuna noscaphoii 6e30nacHocmu 8 INeKMpPOCenes020 KOMNieKce 8 00veme
HeobX00UMOM 015 8bINOJIHEHUS. (DYHKYULL NPOU3800umeisi pabom
Ilpasuna ycmpouicmea 31eKmpoycmaHo80K

Ocy1ecTBIeHNEe ONIEPaTUBHOTO PYKOBOJICTBA padOTaMH MO UCIIBITAHUSAM U U3MEPEHUIO TTapaMeTPOB
000opyoBanus deKTpudeckux ceteit Koo B/04.4

Tpyoossie
oeticmeus

Koumponw oeticmesuii unenog bpueavl, 8 mom yucie 0Jisk UCKTIOUEHUs
ouWUOOYUH020 NONAOAHUS UX HA delicmaytoujee 000py0o8anue, Haxoosaujeecs noo
HAnpsijiceHuem U HeCaHKYUOHUPOBAHHbIL 8bIX0O U3 30HbL pabOUe20 Mecma
IIpuocmanosxa pabom npu 0OHaApyHCeHUU HAPYWeHUL NPABUT OXPAHbL MPYOd U
(Unu) uHBIX 0OCMOAMENLCME, Y2POACAIOUWUX DE30NACHOCTNU PADOMATOUWUX
Coobwenue o npuocmanoske pabomuol OpUcadbl HENOCPEOCMEEHHOM)
PYKOBOOUMENIO 8 COOMBEMCMEUU ¢ MPeOOBAHUSMU NPABUT NO OXPAHe MPyoa
npu

IKCHIYAMayuu 31eKmpoyCcmaHo80K

IIpuemka pabouezo mecma no OKOHUAHUU pabomsi ¢ 0opmieHuem 8 Hapsaoax
OONYCKAX U HCYPHANAX

Beodenue mexnuueckoti 00OKyMeHmayuu no 8blNOJIHAEMbIM pabomam

Heobxooumvie
YMeHUs.

Vmenus, npedycmompenuvie mpyoosot ¢hynxyueti no kody B/03.4
Dopmynuposams 3a0anUs YleHaM Opueaovl

IInanuposamu u opeanu308vi6ams pabomy uieHos opu2aovl
Opeanuszosvieams pabouue mecma, ux mexHu4eckoe OCHaujeHue
Oyenusams pe3ynvmamol 0esamenbHOCIU YIeHO8 Opu2adbl
OnepamusHo npuHUMams U peaiu308amy PeueHs.

Heobxooumvele
3HAHUA

3nanus, npedycmompennvie mpyoosoi ¢pynxyueii no kooy B/03.4

Ilopsiook donycka k pabome 6 coomeemcmauu ¢ Oetcma8yWUMU NPAGUIAMU
OXpaHvl mpyoa npu dIKCNIYamayuu 31eKmpoycmano8ox

OcHosbl opeanuzayuu mpyoa




I11. IIEJIb PEAJIM3ALIMU ITPOT'PAMM
Hegb AMCHMIUIMHBI: [OATOTOBKA, IEPENOATOTOBKA M IOBBIIEHHE KBATU(PHUKALMU
pabouero, myTeM MOBBIICHHS 3HAHWH, YMEHUH 1 HAaBBIKOB IO JAHHOW Mpodeccuu.

IV. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

[Tnanupyemsie pe3ynbTarhl: K KOHITy 00y4eHus Kax/1blii paO0uuii JOIDKEH YMETh BBIIOJIHATh
paboThI, IpeayCMOTPEHHBIE KBATU(DHUKAIMOHHON XapaKTePUCTUKON, B COOTBETCTBUU C
TEXHHYECKHMH YCIOBUSMH U HOPMaMH, YCTAaHOBJICHHBIMU Ha MPEANIPUATHH 10 TaHHOH podeccuu u
KBaJTH(PHUKALINY.

V.VUEBHBIH ILJIAH

Kareropus caymareseii: K ocBoeHUIO IpOrpaMMel JOIYCKAIOTCS JIMLA, UMEIOIINAE 00pa30BaHUe HE
HIDKE OCHOBHOT'O OOIIIET0, pa3IMuHOro Bo3pacra (He Mosioxke 18 ieT), He UMeroIuX MeAULMHCKUX
IIPOTUBOIIOKA3aHU.

YYEBHbBIN IJIAH
s mpodeccnoHanbHOTO 00ydeHus: pabounx 1o rnpodeccun
«QJIEKTPOMOHTEP IO UCHBITAHUSIM U U3MEPEHUIM» 3-4-T0 pazpsa

Ne HaunmenoBanue pasaeiios, iMucuuivine | Beero Jlexuuu IIpakr. 3ansaTUA

n/n

1 Teopernueckoe o0yueHue 120 120 -

1.1 | *OcHOBBI 5KOHOMHYECKHUX 3HAHUI 2 2 -

1.2 | *Oxpana Tpyna 20 20 -

1.3 | *IIpompinuienHast 6€301acHOCTh 4 4 -

1.4 | * OxpaHa oKpyXawlen cpesl 2 2 -

1.5 | O6merexunyeckuii Kype -

1.5.1 | OcHOBBI HHPOPMATHKU U 4 4 -
BBIYUCIIUTEIbHONW TEXHUKU

1.5.2 | OCHOBBI 2JTEKTPOTEXHUKH 8 8 -

1.5.3 | U3omamus u BUABI €€ UCIIBITAHUN U 2 2 -
W3MEPEHMI

1.6 CrnennajabHas TEXHOJIOTHSA

1.6.1 | DnexTpuveckne CTaHIUH U 6 6 -
AIIEKTPUUYECKHUE CETH

1.6.2 | DnexTpoobopymOBaHKE IEKTPHUECKUX | 12 12 -
CTaHLUH M JIEKTpOCceTeH

1.6.3 | Ob6mue TpeboBaHUs K 2 2 -

AIEKTPOSIA00PATOPUSIM TIO UCTIBITAHUSIM
Y U3MEPEHHMSIM B DJIEKTPOYCTAHOBKAX

1.6.4 | Metoauky N3MEPEHHIA U UCTIBITAHUI 8 8 -




1.6.5 | AnmapaTypa AJist IpoBeIeHUs 16 16 -
WCTIBITAHUHN U U3MEPEHUM JIEKTPUUECKUX
napaMeTpoB AEKTPO0OOPYIOBAHHUS

1.6.6 | McnipiTanus u U3MEpeHUs 22 22 -
AIIEKTPUUYECKUX I1apaMeTpoOB
IIEKTPOOOOPYIOBAHUS

1.6.7 | TpeboBanus 6e30MacHOCTH TPU 6 6 -
9KCILTYaTALUH IEKTPOYCTaHOBOK

1.6.8 | CpencrBa 3a1uTHI, HCIIOIB3YEMBIC B 6 6 -
JIEKTPOYCTAaHOBKAX

2 MPOU3BOJCTBEHHOE
OBYYEHHUE

2.1 BBoanoe 3anstue. 2 2 -

2.2 | HCTpyKTaX MO OXpaHe TpyAa, dIeKTpo | 4 4
¥ MO’KapHOH 0€30MacHOCTH

2.3 | Yuacrue B paboTax 1o peMOHTY 18 - 18

3JIEKTPOOOOPYIOBAHHUS HIIEKTPUUECKUX
CTaHIIMN U YIEKTPOCETEH.

2.4 | [IpakTrueckas paboTa ¢ anmaparypoit 20 - 20
JUISL UICIIBITAHUM ¥ H3MEPEHUI
AIEKTPUUYECKUX TTapaMEeTPOB

AJIIEKTPOOOOPYIOBAHHMS
2.5 | IlpoBeneHue UCIIBITAHUN U U3MEPCHHIA 40 - 40
AIIEKTPUUYECKHUX TTApaMETPOB
AJIEKTPOOOOPYIOBAHUS
2.6 | CaMoCTOsATEIHHOE BHIMOJTHCHHE PA0OT 24 24
2.7 | KBanu¢uxkanmonHas pabota 8 8
Bcero npou3BoacTBeHHOro o0yyenusi: | 116 6 110
3. JK3aMeH 4 4 -
HUTOI'O: 240 128 112

KAJIEH/IAPHbBIN YYEBHBIA I'PA®UK
1. Ipoao/KUTEeTbHOCTH Y4eOHOI0 roia
Hayano y4eOHbIX 3aHTHI — 10 GOPMUPOBAHMIO y4eOHOMH IPyNbI.
Hauano yueGHOro roga — 09 sHBaps
Komner yueOHoro roga — 31 nekaOps
[TpooKUTETBLHOCTh YU€OHOTO IoJ1a COBIAIAET C KaJIEeHJapHBIM.
2. PernameHT 00pa3oBaTe/IbHOIO Npouecca:
[TpomomKUTETLHOCT YU€OHOM Helenu — 5 THeH.
He 6omee 8 yacoB B AeHb.
3. IIpoa0/IsKUTEIBLHOCTD 3aHATHIL:
3aHsTHSI TPOBOJATCS 110 PACIIUCAHUIO, YTBEPKIEHHOMY AUPEKTOPOM
ITponOMmKUTENBPHOCTD 3aHATUI B TPYIIIAX:
- 45 MunyT;
- IEPEPBIB MEKY 3aHATHSIMH COCTABIIAET - 10 MUHYT
4. PersiaMeHT aIMMHUCTPATUBHBIX COBEIIAHUI:
CoOpanus Tpy10BOrO KOJUIEKTHBA — [0 Mepe HEOOX0IMMOCTH, HO He pexe | pas3a B rof

VI. COOEP)KAHHUE ITPOI'PAMMBbI
1 IIPOI'PAMMA TEOPETHYECKOI'O OBYYEHHA
1.1. Ocnoswt IKOHOMUUECKUX 3HAHUTL (0MOEIbHAA NPOZPAMMA).




1.2. Oxpana mpyoa (omoenvnaa npozpamma).

1.3. IIpombtunennasa dezonacnocmey (0moenvHasa nPozpamma).

1.4. Oxpana okpyycarouwieit cpedvl (omoeabHas npozpamma).

1.5 Obwemexnuueckuii Kypc

1.5.1 Ocnoevt unghopmamuru u 6614UCIUMENbHOU MEXHUKU

Pounb nadopmatuku u BerancnutensHoi texuuku (MBT) Ha nmponsBoacTBe. OCHOBHBIE TEPMHUHBI U
onpenenenus. [lonstue o nepconansHoM kommbiotepe (I1K).

Apxurektypa IBM PC. I[Ipomeccop. BayTpennss (K3m-maMsaTh, oriepaTuBHAs aMsITh, Moaysib BIOS,
SHEProHEe3aBHCHMas IaMsTh) M BHEIITHSS MMaMsITh (KECTKHE U THOKME MarHUTHBIC TUCKH). [11aThr:
cucTteMHas (MaTepuHCKas), BUICO, 3ByKoBas, cereBas. [lepudepuiinbie ycrpoiicTBa: KiaBuarypa,
MaHUMYJSITOP «MBITIKA», MOHUTOP, IPUHTEP, CKaHEP U APYTHE.

OnepannonHas cuctema, ee (QyHKITUN 1 cBoiicTBa. HazHadeHwne, BO3MOKHOCTH, OCHOBHBIE
XapaKTepUCTUKU M OTIMYUTENbHBIE OCOOCHHOCTH onepaiioHHoi cuctembl Windows XP. OcHOBHEIE
komanap! Windows. CTpykTypa U ri1aBHbIe 00bEKTHI pabouero crona. Onpexaesnenue (aiina, nankwy,
spJBIKa, padota ¢ HUMHU. HacTpoiika pabodero croma. [TonckoBas crucreMa 1 CripaBoYHast CHCTEMA
Windows XP. Bepcun Windows.

[Mporpammuoe o6ecnieuenue I1K. [Tporpammuslit maker Microsoft Office.

TexcroBsrit mpornieccop Microsoft Word, ero HazHauenne. 3amyck Word 1 3HaKOMCTBO C JIETalsIMA
skpana. [lepemerenne o nokymenty. PemaktupoBanue mokymenTa. [leqats JOKyMEHTOB U €T0
(dparmMeHTOB. 3arpy3ka 1 COXpaHEHHE IOKYMEHTA.

JlononHuTeNbHBIE IPOTPAMMBI U YTHIIUTHL. APXUBAaTOPBI. AHTUBHPYCHBIE TPOrpaMMebl. JIokabHbIE
cetu. Internet.

Ob6nactu npumenenus 11K Ha pabodem mecTe: yrnpaBlieHHE TEXHOJIOTUIECKUMH MPOIIECCaMHU,
JIMarHOCTHPOBAaHUE pabOTOCIIOCOOHOCTH 000pyI0BaHuUs, OaHK HH(GOPMAITUH H T.II.

[IpakTrueckas pabota Ha KOMIIBIOTEPE.

1.5.2 Ocnogbt 3nekmpomexnuKu

DnekTpuuecKas Lenb MOCTOSIHHOTO ToKa. [TonsTie 00 anekTpuueckoM Toke. [IpoBogHHKH
AIIEKTPUIECKOTo ToKa. [[oHATHE 0 TOTYITPOBOTHUKAX.

Onexrpuueckas uenb. McTouHuku snekTpudeckoro Toka. OnpeenieHie NOCTOSHHOTO TOKa.

Merto/ibl pacuera dNEKTPUUECKUX 1ETIEH.

®usnueckuil cMmbica eKTpoaBKyen cuibl - IC. Onpenenenue SC - ee equHULA U3MEPEHUSL.
Hampsixenne. ConpoTHBIIEHHE SIIEMEHTOB 3JIEKTPHUUECKON LIEIH, eNHAIa n3MepeHns. ConpoTuBIeHHEe
WCTOYHUKA 3JIEKTPHUUECKOTO TOKA. Y IEIBHOE COMPOTHBJICHUE MMPOBOIHIKA C TOKOM. 3aBUCHMOCTh
COTIPOTHBIICHHSI OT MaTepuaia, CEYeHHs, IUTMHBI H TEMIIepaTypsl IPOBOIHUKA. TeMIiepaTypHBbIii

KO3 GUIMEeHT conpoTuBiIeHns. [[poBOIMMOCTD, €€ eIMHNIIA U3MEPEHUS.

CooTHollleHne MEX Ty HAIPSOKCHUEM, COTIPOTHBICHUEM B TOKOM. 3akoH OMa ISt y9acTKa e |
JIJISI TIOJTHOM I1eTIH.

TenmmoBoe aeiicTBre Toka. Harpes mpoBoHIKA 3JEKTPUIECKIM TOKOM.

[MocnenoBatensHOE U apaJUIETbHOE COSMHEHUE MTPOBOIHUKOB.

CMenranHoe coeTMHEHUE COTPOTHBICHHN. DHEPTUsl 1 MOIIHOCTh KCTOYHUKOB 3JIEKTPHUECKOTO TOKA.
TenmoBoe AeiicTBHE MEKTPUYECKOTO TOKa. XUMHUYECKOE IEHCTBUE IJEKTPUIECKOTO TOKa. XUMUYECKHe
WCTOYHUKH JIEKTPUYECKOTO TOKA.

DnekTpoMarHeTH3M. MarHuTHOE 10Jie BOKPYT TIPOBOJIHMKA ¢ TOKOM. HamarnuuuBaromias wim
MarHUTO/IBHXKYIIIas cria. HanpspkeHHOCTh MAarHUTHOTO TOJIs. MarHuTHast HHAYKIHS, €€ GU3UIECKUi
CMBICJI, €TUHNLIA U3MEpeHUs. MarHUTHBIN MOTOK. PeppomMarHeTusm.

BsaumoieiicTBre MPOBOJIHMKA C TOKOM C MATHUTHBIM 1oJieM. [IpuHIum paboThl 3J1€KTpoABHraTes ek
Y TeHepaTopoB. JJIEKTPOMArHUTHAS HHAYKIUS. DHEPTHS MArHUTHOTO TIOJISL.

Ilepemennslii anexkTpuueckuit Tok. CunycouganbHblit ToK. [leproa v yacToTa NepeMeHHOro TOKA.
Ammnutyna.

JeiicTBytolee 3HaUeHNE TOKA M HANIPSDKEHUS.. AKTUBHOE COTPOTHBIICHHE B IIETTH IEPEMEHHOTO TOKA.
Lens nmepeMeHHOro TOKa, CoeprKallasi HHAYKTUBHOCTD. Llernb nepeMeHHoro Toka ¢ eMKocTbhio. Llenb
NEPEMEHHOTO TOKa C MTOCIE0BaTEIbHO COSIMHEHHBIMU HHAYKTUBHOCTBIO U €MKOCTBIO.
[NapannensHoe coeTMHEHNE HHAYKTUBHOCTH M €MKOCTH.

Tpexda3zusiii nepeMeHHbIN TOK. Tpexda3Hbiii IepeMeHHbIN TOK, IPUHITUI €T0 MOMyYeHHS.
['enepaTop akTUBHON M PEaKTUBHON MOLTHOCTH (CHHXPOHHBII KOMIIEHCATOP), IPUHIIMIT BHIPAOOTKU
peaktuBHON MotHOCTH. CoeTuHeHne 0OMOTOK B 3BE3/1y, B TPEYTOJIbHUK. JIMHEHbIE U (ha3HbIe TOKH,
HaANPsOKEHUS] U COOTHOIICHUS MEXTy HUMHU.



MormtHocTh Tpex(a3zHoro Toka. AKTHBHAS, peaKTHUBHAS M KaXXyIIascs MOITHOCTh. Pabora
Tpexda3HOTO TOKA.

Bpamatomeecst anekrpoMarautHoe mosie. CHHXPOHHBIE U aCHHXPOHHBIE MAIIWHBI, TPUHLUI UX
YCTpOMCTBA.

ToKHM KOPOTKOTO 3aMBIKaHUSA. DIEKTPOINHAMUIECKOE JIEHCTBIE TOKOB KOPOTKOTO 3aMBIKAHHS.
TepMuueckoe neCTBHE TOKOB KOPOTKOTO 3aMbIKaHUs. BUIbI KOPOTKUX 3aMbIKAaHUHN B 3JIEKTPUUECKUX
ceTsx: ogHodaszHoe, AByx(dazHoe, TpexdazHoe. [[puurHa BOSHUKHOBEHUS] KOPOTKHUX 3aMBIKAHHH.
OrpaHnyeHre TOKOB KOPOTKHUX 3aMBIKaHUN: pa3enbHas paboTa TpaHCGOpMAaTOPOB U JIMHHM,
MIpUMEHEHUE TPaHCPOPMATOPOB C PaCIIEIUIEHHBIMA 0OMOTKAMH, IPUMEHEHHE PEaKTOPOB.
Tpexdazusie ceTn ¢ 3a3eMICHHBIMI HEHTpaIsIMU, U30JIMPOBAHHBIMHA HEUTPAISIMH, HEUTPAIISIMH,
3a3eMJICHHBIMH 4Yepe3 racsiue KaTymki. KommneHcanuss eMKOCTHBIX TOKOB. CXeMbl BKITIOUSHHUS
JyTOTACSIINX KaTyIIeK. 3a3eMIIEHUE B 3JIEKTPUIECKIX YCTAHOBKAaX: Ha3HAUYEHHE, OCHOBHBIE
OTIpeJIeNICHHsI, YaCTH - JJIEKTPOYCTAaHOBOK, MOAJIEKAIINE 3a3eMIICHNIO. TpeOOBaHMsL, TPEABSIBIICMBIC K
CTaIlMOHAPHBIM 3a3eMJIIONIUM yCTpoiicTBaM. CHCTEMBI 3a3eMJIEHHS PACIIPEEINTENbHBIX TyHKTOB,
TpaHCc(POPMATOPHBIX MOACTAHITNH, OTIOP BO3IYITHBIX TMHHI.

M3Mepenue a5ekTpuieckux BenurH. 3Mepenne HanpspkeHUi U TOKOB, MOLITHOCTH. M3MepeHue
MOIIHOCTH B LCIIAX ITOCTOAHHOI'O TOKA. I/I3MepCHI/IC aKTHUBHOU MOITHOCTH B LCIIAX NIECPEMEHHOI'O TOKA.
Nzmepenne sHeprun. DIEKTPOU3MEPUTENBHBIE MTPHOOPHI. AHAIOTOBBIE ¥ IU(POBHIE H3MEPUTEILHBIC
puOopbl. CUETINKH.

IlocTostHHBIN U TepeMEeHHBINA TOK. DIEKTpUUYECKUe Lend. ICTOUHUKN OTy4YeHHs TOCTOSHHOTO U
nepeMeHHoro Toka. Hampspbkenue u cuna toka. [locnenoBaTensHoe U mapanjiebHOE COeTUHEHNE
[onsitre o koaddurmente MmoutHoCcTH. CxeMbI nekTpudeckux merneil. CoequHeHne noTpeouTeneit u
HCTOYHHUKOB 3JIEKTPO3HEPTUH.

WHnyKTHBHOE M €eMKOCTHOE conpoTHuBieHre. 3akoH OMa PaboTa 1 MOIITHOCTB 3JIEKTPHUUECKOTO

Toka. TemnoBoe aeiicTBue Toka. KopoTkoe 3aMbIKaHNE U 3alIUTa OT KOPOTKOrO 3aMbIKAHUS.
MeroMMeTphl, BATTMETPBI, CAETYHKH IIEKTPUIECKON IHEPTUH, YacToTroMepsl. OHO- U TpexdazHbie
TOKH, UX TOTydeHre. MICTOYHUKH 3IIEKTPOIHEPTUH ISt TpeX(Pa3Hoil CUCTEMBI DIEKTPOU3MEPUTEIBHEIC
npuOOPEI U dNeKTpUUecKue n3MepeHus. CHHXpOHHbBIE U aCHHXPOHHBIE ABUTraTend. [Iyck u
peryIrMpoBaHue YacTOTHI BpaieHus. Tparcdopmaropsr Toka. Bumer Tpanchopmaropos. CriocoOsr
noBbimieHus KIT{ tpancdopmaTopos. OOIMe MOHATHS O 3alIUTE W 3a3eMJICHUH JJIEKTPOYCTAHOBOK.
Cxema 31eKTpOCHA0XKEHHUSI CKBRKUH B 3aBUCUMOCTH OT 00YCTPOHCTBA HEPTIHBIX MTPOMBICIIOB.

CxeMbl TMTaHUS CKBaXKUH, KCILTYyaTHPYEMBIX MEXaHHU3UPOBAHHBIM METOJIOM - IITAHTOBBIMH
riryOounabiME Hacocamu (LII'H), ycraHOBKaMu morpy>kKHbIX LEHTPOOEKHBIX dekTpoHacocos (YOLH) n
anektpoaunadparmensbix (Y 1H).

1.5.3 H30nauyus u 6uodwvl ee uCnblmManuil U usmepenuil

["a3000pa3ublie, KUIKUE U TBEPJIbIE AUIICKTPUKUA. X coueTaHus B U30JSIIMOHHBIX
KOHCTPYKIUSIX. BHEIHSA 1 BHYTpEHHSS N30, DaKTOPbI, BHI3BIBAIOIINE CHUKEHUE
W30JISIIIMOHHBIX CBOMCTB BHEUTHEH M BHYTPEHHEH H30JISAIIUU MIEKTPOOOOpyI0BaHuS. MeTob
WCTIBITAHUN U U3MEPEHUHN HU30JISIIIUH.

1.6. Cneyuanvnas mexnonozus

1.6.1. Dnekmpuueckue cmanyuu u I1eKmMpudecKue cemiu.

OcCHOBHBIE OIPEACIICHUS:

- 3JIEKTPOCTAHIIHS;

- 3JIEKTpUYECKasl TOICTAHLIMS;

- BNIEKTPUYECKHE CETH;

- 3JICKTPUYECKas CUCTEMA,;

- JHEpPreTUYecKast CHCTEMA.

THIIBI 3IEKTPOCTAHIMI: TEIUIOBBIE, THIPABINUYECKIE, THAPOAKKYMYIHUPYIOIINE, aTOMHBIE,

BETPOBBIC, COJIHEYHBIC, T€COTCPMAJIBHEBIC, ITPUJIIMBHBIC. TennoBrie QJICKTPOCTAaHIU, UCIIOJIB3YIOUINE
pasiuyHbIe BUBI TOIUTHBA: TBEPIOE, KHUAKOE, Ta3000pa3HOe, CMEIIaHHOE. DJIeKTPOCTAHIINH,
paboTaromye Ha MECTHOM M IPUBO3HOM TOILIHBE..

OCHOBHBIE TEXHUYECKUE U IKOHOMUYECKUE TPEOOBAHMS K JIEKTPOCTAHIMAM: HaCKHOCTb
IIPOU3BOJICTBA BHCKTqueCKOﬁ H TETJIOBOU OHEpPruv, MaHEBPCHHOCTb, SKOHOMUYHOCTD, OGCCHG‘IGHI/IG
OXpaHBbl TPy/Ja ¥ NPOU3BOACTBEHHOW CaHUTApUH, yI0OCTBO IKCILTyaTaliu, odecreueHre 6e30nacHOCTH
paboThI epcoHaa.

TermnoBbIe IEKTPOCTAHITUN . CTAHITMN ¢ KOMOMHUPOBAHHOW U Pa3feIbHON BEIPAOOTKOM



3JIEKTPUUECKOHN U TEIJIOBON SHEPTUH.

I'maBHeitmee 060pyI0OBaHNE TETUIOBOM AJIEKTPOCTAHITIN: CKJIa TOTUINBA, KOTEN, TypOHHa,
TeHepaTop, AEKTPUIECKUE parcpee/InTeNbHbIE YCTPOHCTBA — UX Ha3HAYCHUE B TEXHOJIOTHYECKOM
npoliecce BEIPaOOTKH AIIEKTPUUIECKOHN U TETUIOBOK SHEPTHU.

Tumnel KoT/10B: GapabaHHbIE U IPSIMOTOYHbIE, IAPAMETPHI [1apa, NaPOIPOU3BOAUTEILHOCTD.
Boporpelinbie KOTbI.

Tunb!l TypOUH: KOHICHCAIIMOHHBIE U TEIUIO(QUKAMOHHBIE, TApaMETPhI Tapa, MOIIHOCTE.
T'eneparopsl, 3JIEKTpUYECKUE PACIPEACIUTEIBHBIE YCTPOHUCTBA.

OO0mre cBeneHNs O TEXHOJIOTHYECKOM MPOoIecce BHIPAOOTKH IEKTPHUUYECKON U TEIUIOBOW SHEPTHH
Ha TEIUIOBBIX AJIEKTPOCTAaHLIUAX

OnexTpocTaHIUH He 0104HOr0 U 0104HOro THIOB. IIpenMyiiecTBa NpuMEHEHUS KPYITHBIX
OJIOYHBIX YCTAaHOBOK.

KommnonoBka snexTpoctaniuii. CTaHIMU ¢ 3aKPBITON U OTKPBHITOH KOMIIOHOBKOH 000pyIOBaHUSI.
TI'mnpasnmuueckue snexrpoctaniuil (I'3C). Tunsr ['DC: npuIUIOTHHHBIE, PYCIOBEIE,
JIepUBAIMOHHBIE U IUIOTHHHO-IEPUBAL[IOHHEIE.

IIpeumyiecTBa 1 HEAOCTATKH TUAPABINYECKUX DJIEKTPOCTAHIIUN.

I'appoTypOUHBL, TeHEPATOPHI U ANEKTPUIECKHE pacnpeneinTeababie ycrpoiictea [[OC — nx
YCTPOMCTBO U Ha3HAYEHUE B TEXHOJIOIMYECKOM MPOLIECCe BBIPAOOTKH SIEKTPUUECKOI SHEPIUU.
Kommnonoska ['DC, rpaduku BeipabOTKH 351ekTprueckoi sHeprun. Komnonoska ['DC, rpaduku
BBIPaOOTKH AJIEKTPOIHEPTHU.

I'mnpoakkymynupyromme snekrpoctanimn (I'ADC), ux HazHAUCHNE.

ATtomuble 3ekTpocTaniun (ADC). Ob1iee npeacTaBieHNE O SACPHOM TOIUIUBE U €ro
UCTIOJIb30BaHMU B peakTope. [IoHATHE 0 TEeXHOIOTHYECKOM Mpoliecce BBIPA0OTKE 3JIEKTPOIHEPTUH Ha
ADC.

DJEeKTPUUECKHIE CETH: MEKCHCTEMHEBIE, paliCpeieuTeNbHbIe, MEeCTHBIC. Pa3/ienieHne aeKTpUIecKuX ceTel mo
HOMUHAJIbHOMY HAIIPs’)KCHHIO.

OcHOBHBIE OOBEKTHI JCKTPUUECKUX CETEH: MOACTAHINY, IMHAHN 3JIEKTPOIIEPEAayn — UX THIIbI,
Ha3HauCHHUE.

1.6.2. Dnekmpooobopyoosanue 31eKMpuecKUX CMaHyuil u 3J1eKmpocemelil.
DJeKTpUUeCcKre MaIHbI U alnapaThl, UX Kiaccu(UKalKs, Ha3HAYeHUE 1 OCHOBHBIE TPEOOBAaHUS
K HUM.

CunxponHble reHepaTopsl. Tumsl reHepaTopoB. HoMHuHaNbHBIE BETUYHUHBL, XapaKTEPU3YIOIIHIE
CHHXPOHHBIN reHepaTop. KoHCTpyKunu reHepaTopoB, CUCTEMBI OXJIaKACHUS, CUCTEMBbI BO30YKACHUS,
ABTOMAaTHYECKOE rallleHHe MarHUTHOT'O TTOJIS.

DNEeKTpOJABUraTeIH: ACHHXPOHHBIE, TOCTOSTHHOTO M MTEpEeMEHHOT0 ToKa. KoHCTpyKIns
3JIEKTpOABUTaTENEHN, 00J1aCTh TPUMEHEHUSI.

CunoBsle TpaHchOpMaToOpsl U aBTOTPaHC(HOPMATOPHI . KOHCTPYKIMH, HA3HAYEHHUE, 00JIaCTh
npumenenus. TpancopMaTopHbIe BBOJIBI.

Brikirouareny nepeMeHHOI0 TOKA: OCHOBHBIE TPEOOBAaHUS K HUM, Kilaccu(UKaLMs, Ha3HAUCHHUE.
MacisiHBI€ BBIKIIOYATEIN ¢ OOJBIINM U MaJIBIM 00HEMOM Macjia, TUITEI BEIKIIIOYATENIEH, 001acTh
IIPUMCHCHUA

BoszaymiHbie BBIKITIOYATENH, BEIKIIIOYATENN C OTACIBHBIME U KOPOTKO3aMbIKaTEIIMHU — 00JIaCTh
npuMeHeHus. BBoibl MacisHBIX BRIKITIOUaTeeil. BakyyMHbIe BBIKIIIOYATEINH.

Pa3zweuHuTeNH: OJHONOJIOCHBIE, TPEX MOJIOCHBIE —Ha3HAYEHUE U 00JIaCTh IPUMCHEHHSI.
VYrpaBiieHHe BHIKIIOYATEIISIMU U pa3beIUHUTEISIMU. [IpUBOBI pyUHBIE, TPY30BbIE, IPYKUHHBIE,
3JIEKTPOMArHUTHBIE, JIEKTPOIBUTATEIIbHBIE, THEBMATHUECKHE.

KommyTtanmonnsle anmapatsl HanpspkeHuem 1o 1000 B.

M3meputenbHbie TpaHC(hHOPMATOPHI HANPSHKEHHS U TOKA: KOHCTPYKIIHS, Ha3HAYCHNE.
[IpoBoguuku Toka. I1IMHBI, IIMHHBIE KOHCTPYKLHMH. DJIEKTPUIECKHAE KOHTAKTHI, TOKOIIPOBO/IBL.
OcHOBHBIE Tpe60BaHI/I$[ K HUM, Ha3HAYCHUEC U ITPUMCHCHHUC.

HewszonunpoBanHble MHOTOIIPOBOJIOYHBIE MTpoBoa. Kabenn. HarpeBanue npoBoIHUKOB 1
anmaparos.

ONeKTpogHAMHUYECKast CTOMKOCTh IIMHHBIX KOHCTPYKLMI 1 anmnapaTos.

KommyTarmonHsle anmapatsl TOCTOSTHHOTO ToKa HanpsoxerneM A0 1000B. Otkimodenne neneit
MOCTOSIHHOTO TOKa. BBICTpOoIeHCTBYIOIINE BBHIKITIOUATENN IOCTOSHHOTO TOKA.

I/ISOJISITOpI)II OIIOPHBIC, ITPOXOJAHBIC, ITOABECHBIC. FI/IpJBIHJILI N30JIATOPOB OAHO-UCIIHBIC 1 MHOT'O
LIETIHbIE: MO IEPKUBAOLINE, HaTshKHbIe. KOHCTpyKuus, HazHaueHue. JluteliHble BBOABIL.



CHJII0BBIE ¥ KOHTPOJIBHBIE JIeKTpHUeckre Kadenu. KoHCTPpYKTHBHOE BBITIOTHEHHE KaOee.

3amuTHbIE TOKPOBHI Kabeneld. CoeAMHUTEIbHBIE U KOHIIEBbIE Ka0enbHble MyThl. Macio
HaMoJHUTENbHbIC Kabenu Ha Hanpspkenue 110 u 220 xB. [Tonustunenossle kabenu tuna AIIBII Ha
Hamnpspkerne 110 kB. Kabenn B moha3HOM HCIIOTHEHHH.

3aKpeIThIe pacupenenuTeNnbHbie yerporicTBa (3PY) 1 oTKpBITEIE pactpeneuTenbHbIe YCTPOHCTBA
(OPY), ux KOHCTpYKIHS U 00JacTh TpUMEHEHHsI. KOMIUIEKTHBIE pacTpeieInTeNbHbIE YCTPOHCTBA
BuyTpenHei (KPVY) u napyxnoii (KPYH) ycraHoBku, KOHCTpYKLuS, TpuMeHeHne. KommekTHbIe
pancpenenuTenbHbIe YCTPOHCTBA ¢ AneKkTporazoBoit niosinueit (KPYD). KommektHbie
Tpancpopmaropusle mojacraniuu (KTII).

1.6.3. Obuue mpebosanusn K I1eKmpoaadopamopuam no UCRbIMAHUAM U UIMEPEHUAM 6
9J1eKMPOYCMAHOBKAX.

O06mue TpeboBaHUs K IEKTPOIa00PATOPHUSIM MO UCTIBITAHUSIM U H3MEPECHUSM B

anekrpoycTtanoBkax (nanee DTJI). HeodoxommmocTs perucrpanuu ITJI B opranax Poctexnamzopa.
Ilepeuens mokymeHTaruu, HeoOxoaumoi ams peructpanun ITJI B opranax Pocrexnaazopa.

1.6.4. Memoouxu usmepenuii, ucnvimanui

TpeboBanus cranmaptoB komriekca 'OCT P 50571. O6macts npuMeHeHHS.

IIpoexTHast JOKyMEHTAIU Ha HCIBITYEMYIO 3JIEKTPOYCTAaHOBKY U IIPOM3BOICTBEHHAS

JOKyMeHTalus (cepTu(UKaThl, HHCTPYKLUH, DIEKTPUIECKUE CXEMBI U T.1.).

BusyanpHbIi OCMOTP 3JI€KTPOYCTAaHOBKH: BEIOOP METOAOB 3aILUTHI OT MOPAKEHUS IICKTPUIECKUM
TOKOM; BBIOODP IIPOBOAHUKOB B COOTBETCTBHH C JOITyCTUMBIMH Harpy3kaMu 10 TOKY U HaJeHUSIMU
HaNpsKEHUs; HaJIMUre MPOTUBOIOKAPHBIX YIJIOTHEHUH U COOMIOIEHUE IPYTHX Mep MPEe0CTOPOKHOCTH,
NPENATCTBYIOIINX PACIPOCTPAHEHUIO OTHS, M JUIS 3aILUTHI OT TEIUIOBBIX BO3JACHCTBUIL; BEIOOD U
YCTaHOBOYHBIE TAPAMETPhl YCTPOMCTB 3aILUTHI, KOHTPOJISI U CUTHAIM3ALUH; HAJTUIUE U IPABUIBHOE
PAacIoioKeHNEe COOTBETCTBYIONINX OTKIIOYAIOIINX U KOMMYTHPYIOLIMX YCTPOHCTB; BEIOOD
3EKTPOOOOPYAOBAHHS U 3aIIUTHBIX MEP B 3aBUCHIMOCTH OT BHEIIHUX BO3JIECHCTBUI; MPOBEPKY
MapKHUPOBKHU (MACHTU(PUKALNH) HYIE€BbIX pab0UNX U 3aLUTHBIX IPOBOIHUKOB; HATMYNE OJHOMOIIOCHBIX
MEPEKITIOYAIOIINX YCTPOMCTB B (pa3HBIX MPOBOJHUKAX COTIIACHO TPEOOBAHHUAM MPOCKTHON U
UCIIOJHUTEIBLHON JIOKYMEHTAIIUH; HAJTMYUE CXEM, TIPEAYIPEHKAAIONMINX HAAMUCEH WU IPYrod Mo J00HOM
nH(OPMAITUH; IPOBEPKY MaPKUPOBKH (MACHTU(DUKAIIN) [IETeH, yCTPONUCTB 3aIUTHI OT CBEPXTOKOB,
BBIKJIFOYATEJICH, KJIIEMM U JIp.; TPaBUJILHOCTD COSAMHEHHS IPOBOAHNKOB; HATMYHME U IPABUIIBHBIA BHIOOD
3alIUTHBIX TPOBOJIHMKOB, BKJII0Yasi OCHOBHBIE U JIOTIOJHUTEIBHBIE BRIPABHUBAIOIINE TIPOBOTHUKY;
JOCTYITHOCTD yJIOOHOH paboThl, MACHTH()HUKALUN U TEXHUIECKOT0 00CITY>KUBaHHUS 3JIEKTPOYCTAHOBKH;
HaJIM4Me U IPaBUIbHBINA BBIOOD (IIPH HEOOXOAUMOCTH) MEP 3aILMUTHI JIEKTPOYCTAaHOBOK: B 3aBUCUMOCTH
OT BHEIIHHX YCJIOBUH; 3aIIIUTHI AIEKTPOYCTAaHOBOK /10 1 KB oT nmepenarnpsiokeHui, BRI3BaHHBIX
3aMbIKaHUSIMH Ha 3€MJIIO B 3JIEKTPOYyCTaHOBKax BhIle 1 KB; OT rpo30BBIX 1 KOMMYTaIIMOHHBIX
nepeHanpsbKeHU; OT IepeHaNpsKeHUH, BEI3BAHHBIX 3JIEKTPOMAarHUTHBIMU BO3JEHCTBUSIMU; HAJTMUUE U
MIPaBIIIBHBINA BEIOOD (TIpH HEOOXOIMMOCTH ) H3MEPUTENLHOTO TpaHchopmaropa Toka g0 1000 B.
Hcnbrranus. [locnenoBarenbHOCTh NPOBEAECHUS IIPOBEPOK, U3MEPEHUM U UCIIBITAHUM.

W3mepeHne COpoOTHBIICHHUS H30JISILINH 3JIEKTPOYCTaHOBKH (IIPOBOJOB, KabeneH,
ANIEKTPOOOOPYIOBAHN).

O6nacts npumenenus. Cxema MmeraoMmMeTpoB. OCHOBHbIE XapaKTEPUCTUKH U

MOTPEITHOCTH MPH U3MEPEHUHN COMPOTHUBIICHUS U3OJISAIUH, UCKIIOYEHNE TIOrpenIHocTe. Pu3ndeckuii
CMBICJI SIBJIEHUS a0COPOLIMHU U €r0 MPAKTUIECKOE IPUMEHEHHE.

IIpoBepka HaMWYMsI LIEMTH ¥ KaYECTBA KOHTAKTHBIX COEIMHEHUH 3aHYIAIOMUX (3a-3eMJISIONINX) U
3aIIUTHBIX TPOBOAHHUKOB.

[IpoBepka nenu «paza-Hyab» B 3JEKTPOYCTAaHOBKAX 10 1kB ¢ rmyxuM 3a3emiieHHeM HEUTpaH.
W3mepeHnueM NoJIHOTO CONPOTHUBICHUS NEeTH (a3a-Hylb. Vi3MepeHue ConpoTHBICHUS TN «(aza-HyIby»
CIocOo0OM TIaJIeHHsT HaNpsDKeHHs. M3MepeHre cOnpoTHBIICHHSI TIETIN «(a3a-HyiIb» C TOMOIIBI0
OTJIENIBHOTO UICTOYHHUKA AJIEKTPOITUTAHMS.

IIpoBepka paboTOCIOCOOHOCTH aBTOMATHYECKUX BhIKITIOYareneit (AB).

IIpoBepka AeCTBUS MaKCHMaJIbHBIX, MUHUMAJIbHBIX WIH HE3aBUCUMBIX pacuenureneid AB.

[Iposepka paboTel AB 1 KOHTaKTOPOB MPH MOHWKEHHOM ¥ HOMUHAJILHOM HAIPSIKCHUSIX

OIEpaTHUBHOIO TOKA.

IIpoBepka paboThl ycTpoiicTBa 3ammTHOro otkiroueHus (Y30). Meroa, OCHOBaHHBIN Ha CO31aHUU
MCKYCCTBEHHOM LIEMU TOKA YTE€UYKH U PETYTUPOBAHUH 3TOTO TOKA MIEPEMEHHBIM PE3UCTOPOM,
BKJIIOUEHHBIM MEXy (ha3HBIM MPOBOJIHUKOM Ha CTOPOHE HArpy3KU M OTKPBITON NPOBOASALICH YaCThIO.
MerTton, pu KOTOPOM pETYIUPYEMOE COTPOTUBIIEHHUE IIPUCOETUHSAIOT MEKIY OJJTHUM MPOBOJHUKOM



(tha3HBIM MM HYJIEBBIM pabOYNM) Ha CTOPOHE MTUTAHUS U IPYTUM MTPOBOTHUKOM (HYJICBBIM pabOunM WITH
(a3HBIM) Ha CTOPOHE HArPy3KU. MeTOoI, HCIIOJIb3YIOIIHI BCIIOMOraTeIbHBIN JIEKTPOI.

KonTponp napamMeTpoB 3a3eMIISIOIINX YCTPOICTB.

Tepmunsbl u onpeaenenus. [IpoBepka aneMeHTOB 3a3eMirsitoniero ycrpoiictsa. [IpoBepka nemnun

MEXTy 3a3€MIIMTEISIME 1 3a3eMJISIFOIIIMMH dlleMeHTaMu. [IpoBepka cocTOSTHIS MPOOUBHBIX
mpenoxpannTenei. M3amepenue conpoTHBIIEHUS 3a3eMIISTIONIET0 yeTpoiicTBa. O60pyaoBaHue,
UCIIOJIb3YeMO€ Il KOHTPOJIS ITApaMeTPOB 3a3eMJISIFOILIETO YCTPOHCTBA.

IIpoBepka COOTBETCTBHA CMOHTUPOBAHHOW AIIEKTPOYCTAHOBKH TPEOOBAHUSM HOPMATUBHOM M TIPOEKTHOU
JIOKyMEHTAINH (BU3YaIbHBI OCMOTD).

Cunossie xabenu 0,4 kB. Onpenenenue nenocTHOCTH XU U Pa3sUpOBKH, U3MepeHre R nzomsamum.
HcnpiTaHue MOBBIICHHBIM BBHITPSIMIICHHBIM HalpsHKeHHEM. MapKupoBKa.

IIpoBepka paboTOCTIOCOOHOCTH ¥ MPABMIIBHOCTH (DYHKIIHOHUPOBAHIS TIOTHOCTHIO COOPAHHBIX CXEM
3alIUTHI, YIPABJICHUS, AaBTOMATUKU, CUTHAIM3ALUU 1 aBTOMATHYECKOTO BKIIFOUEHHS PE3EPBHOTO MUTAHUS
(ABP) B anexTpoycTtaHoBkax 1o 1kB.

W3mepenne conpoTHBICHIS H30JSIMH MOJIA ¥ CTEH.

TenmoBu3nonHOE 00CTIET0BaHIE HU3KOBOJIBTHBIX dJIEKTPOYCTAHOBOK U OIIEHKA UX TEXHUYIECKOTO
coctosiHusl. TernnoBu3opsl. [IpenensHble 3HaueHus TEMIIEPATYPBl HAIPEBA U TEMIIEPATYPHI €€
TIPEBBITIICHHUS.

TpebGoBaHHA K MPOTOKOIY UCTIBITAHHUN AIIEKTPOYyCTaHOBKH. OCHOBHBIE CBE/ICHUS, COAECPIKAIITHECS B
npotokode. [Iporpamma ncnsiTanuii. TpeboBanus kK 0hOPMIICHHIO TPOTOKOJIA.

1.6.5. Annapamypa 0na npoeedenus UCRLIMAHUIL U U3MEPEHUIL ITIEKMPUUECKUX NAPAMEMPOE
971eKMPOoodOpyo0osanus.

HcneiTanue U300 3HeKTpOO60p}/ILOBaHI/ISI OT NIOCTOAHHOI'O HICTOYHHKA TOKa HpOMBIIHHCHHOﬁ
YaCTOTHI, HA3HAYEHUE UCITHITAHUH.

OcHoBHBIE TpeOOBaHUS, IPEABSABISIEMBIC K anlapaType UCTIBITATENFHON YCTaHOBKH.

KoHcTpyKIyst ycTaHOBKH, JIEKTpHUYECKasi CXeMa YCTaHOBKH. VcmbITaTeIbHbIE TpaHC(POPMATOPEI.
[IpenenpHOE 3HAUEHHUE UCITBITATENHHOTO HAMPSDKEHUS B 3aBUCUMOCTH OT HOMHUHAIIBHOTO HAIIPSDKEHUS
UCIBITyeMOT0 00opynoBanus. OnpeaeneHne 3HaYSHIA HAPSHKEHUS H MOIITHOCTH HCIIBITATEIbHBIX
TpaHchopmatopoB. McmbiTarenbHbie TpaHC()OPMATOPhI, TPUMEHSIEMbIE JIJISI UCTIBITAHUA W30JISIIAN
Pa3IMYHBIX THIIOB 3JIEKTPOOOOPYIOBAHHS, UX OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTHUKH, PEXKUM PaOOTEHI.
CxeMBblI KacKaJTHOT'O COeTUHEHHS UCTIBITATeNILHBIX TpaHchopmaTopoB. Mcmonb3oBanue ogHO(MA3HBIX U
TpeX(i)aSHI)IX CHJIOBBIX TpaHC(i)OpMaTOpOB B KAa4YC€CTBC UCIIBITATCIIbHBIX.

YCTpOﬁCTBa I pEryJIMpOBaHUA UCIIBITATCIIBHOTO HAIIPSYKCHUA: PETYJIMPOBOYHBLIC
aBTOTpaHC(POPMATOPHI U TPaHC(HOPMATOPHI, HHIYKIIMOHHBIE PETYIISATOPHI, IIPOBOJIOYHEIE ITOJI3YHKOBBIE U
CTYIIEHYAThI€ PEOCTATHI, JKUAKOCTHBIE PEOCTATHI, TOTEHIIMOMETPHI, THPUCTOPHBIE PETYIATOPHI U JIp.
Ha3HaquI/Ie, KOHCTPYKIHUH, OCHOBHBIC TCXHUYCCKUEC XaPAKTCPUCTUKU, TPEUMYIICCTBA U HCJOCTATKU.
KonTponbHO-n3MepuTensHas v 3alUTHAS alnapaTypa: aMIepMeTp, BOJIbTMETP, CTATHCTUIECKUIA
KHJIOBOJIBTMETD, IIIAPOBBIE PA3PSAHUKH, JETUTENN HanpshkeHns. HazHaueHrne n3MepuTenbHON
arrmapaTrypsl 1 CXEMbI BKIIFOUCHHS. HpeI/IMYH_[eCTBa 1 HEAOCTATKU CXEM M3MEPCHUA UCTIBITATCIILHOT'O
HaMpsHKEHUS. 3aluTa UCTBHITATEIbHON YCTAHOBKH OT MEPETPY3KH T10 TOKY.

HcnpiTanue u3051s1uH 3JIeKTPo0O0PyA0BaHUS OT IOCTOPOHHETO UCTOYHHKA BEIIPSIMUTEIEHOTO

TOKa MOBBIIICHHOT'O HAIPSY)KCHUA, HA3HAYCHUEC HWCHBITAaHHH.

Tpe6OBaHI/IH, MMPEABABIACMBIC K CTAHMOHAPHBIM M IMEPEABHUKHBIM BbICOKOBOJIBTHBIM

UCTIBITATENILHBIM YCTAHOBKAaM. KOHCTPYKITUST YCTaHOBKH, JIEKTPUIECKAsT CXEeMa.

HUcnbitatensrbie Tpancopmartopsl. [IpenenbHbie 3HAUSHHS HCITBITATENEHOTO HAIIPSDKEHUS B
3aBUCUMOCTHU OT HOMHWHAJIBHOI'O HAIIPSAXKCHUA UCIIBITBIBAEMOT'O O60py110BaHI/I$[.

Y CTpOICTBO /ISl pEryIMPOBAHUS UCTIHITATEIILHOTO HANPSHIKEHUS U TPEOOBAHMUS, TIPEABSBIIIEMBIC K
HEMY.

Crabum3atopsl HaPSDKEHHS SIEKTPOHHBIE U ANeKTpoMarHuTHeIe. [IpenMymecTsa u

HEOOCTAaTKH. OCHOBHBIE TEXHUYECKHUE rnmapaMeTphl.

BrinpsiMurensHbIE YCTpOICTBA.

9HeKTpOHHI)Ie JIaMIIbl, OCHOBHBIC TCXHUYCCKHUE XapPaAKTCPHUCTHUKU JIAMITIOBBIX BBIprIMPITeJ'IefI.
CeHeHOBBIe, KPEMHUEBBIC U TCPMAHUECBBIC MTOJTYIIPOBOAHUKOBBIC BBIIIPAMUTEIIN U TUPUCTOPBI, UX
OCHOBHBIEC TEXHUYECKHE XapaKTEPUCTUKU. HerocTaTky JTaMITOBBIX M TTOJTYTIPOBOJHHKOBBIX
BhIIpsiMuTeeid. O01acTh MPUMEHEHMS.

Cxema OQHOIIOIYHIEPHUOAHOI'O BBITIPAMIICHHA, CXEMaA YABOCHHS C ITYJIbCUPYIOIIUM HAIIPAKCHUEM

Ha BbIxoJie. CpaBHUTENIbHAS OIEHKA CXEM BBIIPSMIICHUS.



Crita)xuBaroIyecs: eMKOCTH, Ha3HauUCHHUE U IIpUMEHEeHUe. TeXHNUECKHE XapaKTePUCTHKH
KOHJICHCATOPOB, MIPUMEHSAEMBIX ISl YMEHBILIECHUS ITyJIbCALlUN HANIPSDKEHUS B CXEMaX BBIIPAMIICHMS.
[TpuGops! 1 ycTpoiicTBa I U3MEPEHHSI Ha CTOPOHE HU3KOTO HANPSDKEHHSI U Ha CTOPOHE
BBINPSMIIEHHOTO HATIPSKEHUS.

dazoperynaropsl, Ha3HaUeHUE U KOHCTpyKuus. dazoperyssTop Ha 6a3e aCHHXPOHHOTO
3NIEKTPOABUTATENS C (Pa3HBIM POTOPOM, TEXHUYECKAs XapaKTEPUCTHUKA, IPUMEHEHHE.

YCTpoHCTBO A U3MEPEHUS AUANEKTPUIECKUX TOTEPh KUAKUX AUIEKTpUKoB. Cocyn aAns

U3MEPEHHsI JUIIEKTPUUECKHUX NTOTEPh TPAHC(HOPMATOPHOIO Macia, U3MEPEHHE AUNIIEKTPUIECKUX [TOTEPh
TpaHchOPMATOPHOTO Macjia MOCTOM IIEPEMEHHOIO TOKA.

[TpuGops! 11 U3MEPEHHST CONPOTUBICHUS H30JIALUH AEKTPooOOpyAoBanus. HAYKTOpHbIE U
3JIEKTPOHHBIE METOMMETPBI, KOHCTPYKIUS, TpuMeHenue. [llTanra 1y KOHTpoIis COCTOSIHUS THPISHI
H30JIATOPOB METOAOM HU3MEPEHUS EMKOCTHOTO TOKa, KOHCTPYKIUS, IPUMEHEHHE.

[TpuGops! 11 U3MEPEHUS DIEKTPUUECKUX BETUYNH: BOJIBTMETP, aMIIEPMETP, YaCTOMETPHI,

oMMeTp. CxeMbl BKITIOYECHHUS HX B AJIEKTPHUYECKYIO Hemb. [[puMeHenne nyHToB 1 106aBOYHBIX
CONPOTHBIICHUH ITPU U3MEPECHHH.

CranuoHapHble 1 IEePEeIBIKHBIE YCTAHOBKY [UI UCTIBITAaHUS U30JISILUU 3JIEKTPOOOOPYI0BaHUS OT
MOCTOPOHHETO NCTOYHMKA TOKa. CTallMOHAPHBINA CTEH]T AJISl IPOBEIEHUS BBICOKOBOJIBTHBIX UCTIBITAHUM,
Ha3HauCHHUE M KOHCTPYKLUsL. OO0pyI0BaHNE HUCIBITATENbHBIX YCTAHOBOK: MCIIBITATEIbHbIN
TpaHchopMaTop, MOCT IEPEMEHHOT0 TOKA ISl H3MEPEHHUS AUAIEKTPUIECKUX MOTEPh, HATPY30UHBIN
TpaHchopmaTop, TpaHCPOPMATOP HATIPSHKEHUS, HIAPOBBIC Pa3PIHUKH, BHIIPSIMUTEILHOE YCTPOHCTBO,
MyJIb YIIpaBIEHUS.

Arnmapartsl [UIsl HCTIBITaHUS CPEACTB 3aALIUTHI OT NEUCTBUS dJIEKTPHYECKOTO TOKA MOBBIIIEHHBIM
HamnpsyKeHUEM OT MIOCTOPOHHEro ucTouHuka. KoHcTpykius anmapaToB, Ha3Ha4eHUE, TEXHUYECKUE
XapaKTEepPUCTUKHU amlapaToB, METOAMK HCIIBITAHUH.

Armmapatypa s OlIpe/IeIeHNsT MeCTa MOBPeXAeHUs Kabeneil. MeTo bl OnpeielIeHrst MecTa
TTOBPEXKICHHUS: MHIYKITMOHHBIA, UMITYJICHEIN METOI, KaOeThHOTO pa3psa/aa, MEeTIeBOH, aKyCTHUECKUH,
KOHTAKTHBIM METOJ HA IIOCTOSIHHOM M IIEPEMEHHOM TOKe. ['eHepaTopsl BEICOKON 4acTOThI, UX
NPUMEHEHHUE B yCTPOICTBAX AJIsl ONpeieIeHUs] MecTa oBpekAeHus kabenei. Kabene nckarenu, ux
Ha3HAa4YCHHE U KOHCTPYKLUA. IHIYKIIMOHHBIE U aKyCTHYECKHE AATUHKH.

TpancdopMaTOphI IS IPOKUTa MECT TMOBPEXKICHNH Kabenel, peryIsiTopbl TOKa TPOKUTA.
Arnmapatypa A5 OIpe/IeleHNsI MECTa MOBPEXACHUS BO3AYIIHBIX JIMHUN — UMITYJIbCHBIE

M3MEPUTEIHN JIMHUHN C TEHEpaTOPOM HMITYJIbCOB BHICOKOIO HanpsbkeHus U 0e3 reHeparopa. [Ipuniun
YCTpPOMCTBA.

1.6.6. Hcnvimanusa u usmepenus 31eKmpuiecKux napamempoes 31eKmpoodoopyooeanus
HeobxonumocTs 1 Ha3HaYEHUE TPOU3BOJCTBA U3MEPEHHS ApaMETPOB U UCTIBITAHUS
3JIEKTPOOOOPYI0BAHHUS IICKTPUUSCKUX CTAHIUH U CETEH.

Knaccudukanms cpescTB u3MEpeHHUs JICKTPUUECKUX BeTUYMH. EANHUIBI H3MEpEeHHI.
Mexnynaponnas cucrema eguaul CH.

Knaccudukanus namepeHnii: npsiMble, KOCBEHHBIE M COBOKYITHBIE H3MEPEHUSI.

MeTo/1bl 3JIEKTPUUECKUX U3MEPEHUIN: METO/I HETIOCPECTBEHHOM OLIEHKH, METO/] CPAaBHEHHS,

METO/1 3aMEIEHHs, METO/] COBIAACHUS, HyJIEeBOW MeTol, muddepeHunanbHbiii MeTo. O61acTh ux
npumenenus. Mepel. OHO3HaUYHBIE 1 MHOTO3HA4YHbIE Mepbl. Habopb! Mep.

Bunsl cpecTB 3NeKTpUYECKUX U3MEPEHUN — MEpPBI, 3JIEKTPOU3MEPUTENIbHbIE TPE00pa3oBaTENH,
ANIEKTPOU3MEPUTEIBHBIC YCTAHOBKH, H3MEPHTENIbHBIE HH()OPMAIIMOHHBIE CHCTEMBL.

ITorpemHocTts cpeacTs usmepenus. CTaTucTHdeckas U IMHAMUYECKas MorpemrHocTH. OCHOBHBIE

Y IONIOJTHUTEbHBIE TIOTPEITHOCTH.

AOCOIIOTHAsI T OTHOCHUTENBHAS TOTPENIHOCTH PHOOpoB. [IprBeieHHas TTOTPENITHOCTb.

OO0u11e XapaKTepUCTHKH IEKTPOU3MEPUTEIBHBIX MPUOOPOB; CTATUCTUYECKAs TIOIPEIIHOCTD,
Bapuanys MOKa3aHWH, YyBCTBUTEILHOCTh K H3MEPSIEMO BeJIMUMHE, AUANa30H U3MEPEHNH, COOCTBEHHOE
norpebJieHe MOIIIHOCTH, BpeMsl yCTAaHOBJICHUS TOKa3aHUH, HAJIGKHOCTh IPUOOPOB.
DJeKTpon3MepuTeNbHbIe IPUOOPHI: MOKAa3bIBAIOIINE, CYMMHUPYIOIIIE, HHTETPUPYIOLIHE,
(UKCHpYIOLINE U PETUCTPUPYIOLINE, CTALIMOHAPHBIE U IIEPEHOCHBIE HJIEKTPOU3MEPUTENIbHBIE IIPHOOPHI.
UzmepurensHble npeodpazoBaTenu. [IpeodpazoBareny 3NEKTPUIECKUX BEIMYMH B JJIEKTPUICCKHE

e BelM4YHHBL. [IpeoOpa3zoBaTesin HEAIEKTPUIECKUX BEJIMYHH B AIEKTPHUYECKHE.

Orasonsl, 00pa3LoBbIe U paboune MepsbI.

DneKTpoMexaHnYecKre U3MepUTebHbIe MPUOOphl. [IpuHIKT paboThI 31eKTPOMEXaHUIECKUX
npubdopos. [loapazaeneHue 3MeKTPOMEXaHHISCKIX TPHOOPOB IO CIoco0y IIpeodpazoBaHust HHU3MIECKON



BEITMIMHBI, TI0IBOTUMOM K IPHOOPY, B MEXaHUUYECKOE TIepeMEIeHNe TTOIBIKHOM YacTh. Bparmaromnmiit
MoMeHT. OCHOBHBIE y3IIbl M A€TAJH JEKTPOMEXaHMUECKHUX MPUOOPOB, NX Ha3HaueHHe. Kiacc TouHOCTH.
JlocToMHCTBA M HETOCTATKH AJIEKTPOMEXaHUYECKUX MPUOOPOB.

MarauToseKTpHYECKUe H3MEPUTENIbHBIC TPUOOPBI. MarHUTHAsE CUCTEMa

MarHUTO3JIEKTPUUECKOT0 U3MEPUTEIILHOIO MeXaHu3Ma. Bpamaronuii MOMEHT B MarHUTO3JIEKTPUIECKOM
npubope. Kirace Tounoctu. JJocTOMHCTBAa M HEAOCTATKH.

MaruuTosaeKTpUIecKue JIOrOMETP, UX IPUMEHEHHE.

DNeKTpOMarHuTHBIE U3MEPUTENbHBIE MPUOOPHI. [IprOOPHI ¢ TIIOCKOH M KPYTIIOH KaTyIIKaMH, C
3aMKHYTBhIM MarHUTONpOBOAOB. Bpamatomuii MoMeHT. [IpruMeHeHre 3J1eKTPOMarHUTHBIX
n3MepUTENbHBIX TpubopoB. Kitacc TounocTu. JlocTOMHCTBA M HEAOCTATKH.

JByX MOMEHTHBIW 3JIEKTPOMAarHUTHBINA JIOTOMETP.

DIIeKTpOAMHAMHYCCKIE H3MEPHUTENbHEBIC MpuOopkl. Bpamatontuit Moment. [Ipumenenne
3NEKTPOAMHAMHYECKIX H3MEPHTENBHBIX MpuOOpoB. Kiace TounocTu. JIocTOMHCTBA M HETOCTATKH.
DepponnHaMUYecKue, MEKTPOCTaTHUECKIE, HHAYKIIMOHHBIE H3MEPHUTENIbHBIE IPHOOPHI.

[IpuHUIHN AeiicTBYSA, MpUMEHEHHE, KJIacC TOYHOCTH, TOCTOMHCTBA M HeqocTaTKu. LIIyHTHI 11 m0OaBOYHbIE
COTIPOTHBIICHHUS, UX Ha3HAUeHNE U MpuMeHeHne. CXeMbl BKITFOUEHUS C H3MEPUTENLHBIM MTPHOOpam.
Knacc Tounoctu.

WzmepurensHbIe TpaHCHOPMATOPHI IEPEMEHHOTO TOKA, HA3HAUEHUE U TPUMEHEHHE.

KoHCTpyKIms n3MepuTeNbHBIX TPAaHC(HOPMATOPOB.

CxeMbl BKITIOUYCHHSI U3MEPUTEIBHBIX TPAaHC(HOPMATOPOB TOKA U HANIPSDKEHUS. PexuM paboTh
TpaHchopMaTopoB TOka. MHOTONpeAebHbINH TpaHchopMaTop TOKa, cxema TpaHchopmaTopa.
MHoronpeaensHBIA TpaHCPOPMATOP TOKA, CXema TpaHchopMaTopa, mpuMeHeHue. [lepeHocHbIi
TpaHcpopmarop Toka. KomreHCHpOBaHHEIH TpaHCPOPMATOP TOKA C MATHUTHBIM IIYHTOM.

PesxxuM paboThl M3MEPHUTENBHBIX TPaHCPOPMATOPOB HaNpshKeHUs. [lorpemHocTn

TparcopmMaTopoB HanpspkeHus. Kitacc TOUHOCTH CTalMOHAPHBIX U JIA0OPATOPHBIX TPaHC(HOPMATOPOB
HaIpsHKEHUSL.

H3mepuTenbHble TpaHCHOPMATOPHI IIOCTOSIHHOTO TOKA, Ha3HAYCHUE, IPUMECHEHHE.

[MpuHIMIMaNEHAs cXeMa H3MEPUTENILHOTO TpaHchopMaTopa MOCTOSTHHOTo Toka. [TorpemHocTu
Tparc(opmMaTopa MOCTOSTHHOTO TOKA.

H3mepuTenbHble TpaHCHOPMATOPBI HAMIPSHKEHHUS IIOCTOSIHHOTO TOKA, Ha3HAYCHUE, IPUMEHEHHE.
[MpuHnHIMansHas cxeMa TpaHc(OopMaTOPOB HANPSIKEHHS TOCTOSHHOTO Toka. CoeTMHeHnE 0OMOTOK
Tparcdopmaropa.

N3mepeHne 31eKTpUuecKUX BETUYUH METOAaMU CPaBHEHUSI ¢ Mepoil. MeToa 0THOBPEMEHHOTO
CcpaBHEHHUA. MeTo/ pa3HOBPEMEHHOTO cpaBHEHU. [IpHHIINTT TPUMEHSEMBIX METO/IOB.

HcnpiTanue u3051s1HH 3JIeKTPOOOOPYA0OBaHUS MTOBINIEHHBIM HAMPSHKEHUE OT TIOCTOPOHHETO
HCTOYHHKA TOKA: HA3HAYEHHUE UCTIBITAHUH, UX PE3YJIbTaThl, UCIONIb30BAHUE MOTYUYECHHBIX PE3YJIBTATOB.
Cxema u3MepeHuil pH JIEKTPUIECKUX UCTIBITAHUAX THIIOB 3JIeKTpooOopynoBanus. Biausaue
3JIEKTPUUECKUX TOJIEH.

WcnprTanne U30J1HUH MOBBIILICHHBIM HANPS>)KEHUEM OT IIOCTOPOHHETO UCTOYHUKA

BBITNPSMIIEHHOTO 3JIEKTPUYECKOr0 Toka. CXeMBbl UCTIBITATEIbHBIX YCTAHOBOK: C OTHOTIOIYTIEPUOAHBIM
BBITNPSMIIEHHEM JIEKTPHUECKOT0 TOKa, CXeMa YABOEHHS C MTOCTOSHHBIM HalpshKeHHeM Ha Bbixoze. Cxema
YABOCHUS C MyJIbCUPYIOLIUM HAIPSLDKEHUEM Ha BBIXOJIE, X CPABHUTENIbHAS OLICHKA.

HcnprTanue u301s11H 3IEKTPOOOOPYA0BaHNUS TIOBBIINIEHHBIM HAPSKEHHEM TTPOMBIITLUICHHOM
YaCTOTHI OT TOCTOPOHHETO UCTOYHHKA.

YcTaHOBKA U1 UCTIBITAHMS, €€ dIIEKTpUYecKas cxema. TpedoBaHus, IpeabIBIsIEMbIC K

ycraHoBke. OCHOBHBIE Y3JIbI M IPUOOPHI UCIBITATEIEHON YCTAHOBKHY, MX HA3HAYCHUE.

3HAYCHUSI UCTIHITATENIBHBIX HAMPSDKEHUH TIPH UCTIBITAHUH H30JIAIIAN JIEKTPOOOOPYI0OBAHIS
MTOBBIICHHBIM HAIPSDKEHUEM OT IIOCTOPOHHETO UCTOYHUKA TOKA. IIpOI0KHUTEIIEHOCTS UCTTBITAHUS
MOBBIIICHHBIM HANPSDKEHUEM B 3aBUCUMOCTH OT THUIA U30JISLHUU.

M3mepenne conpoTHBICHUS H30JSIMH JIEKTPOOOOPYAOBAHHUS C TOMOIIBI0 HHIYKTOPHOTO
MEroMMeTpa 1 3JIEKTPOHHOTO MeroMMeTpa. Vi3MepeHne CONpOTUBICHNS H30JIATOPOB C TPHUMEHEHUEM
IITAHTM METOMMETpPA U U3MEPUTEIBHOM TaHTH, pabOTAOIIEH 110 METOY U3MEPEHHUSI EMKOCTHOTO TOKA.
W3mepenne nepexofHOro CONpOTHUBIEHHSI KOHTAKTOB BBIKITFOYATENEH.

TaHreHc yria IUANIEKTPUIECKHUX ITOTEPh U30ISAIMOHHBIX MaTeprasioB. OleHKa COCTOSHUS

M3OJIALIAHN 3JIEKTPOOOOPYIOBAHUS 110 3HAUYEHUS TAHTEHCA yTIila JUIIEKTPHUECKUX MTOTEPb.

[IpobuBHOE HampsiKkeHHE U3OSILMUOHHOTO Macia, ero onpenaenenue. [lonstue o meronax
BOCCTAHOBJICHMSI TU3IEKTPUUECKUX CBOMCTB U30JISILIUOHHOIO MacJa.



Koa¢ppuunent rpancdopmaryiv CHIOBBIX M H3MEPUTEIBHBIX TPaHC(HOPMATOPOB, METOBI UX
OIIpeJIeJICHHs] TOCPEICTBOM U3MEPEHUS ANEKTPUUECKUX [1apaMeTPOB.

XapakTepUCTHKHU XOJIOCTOTO X0/1a M KOPOTKOT'O 3aMBIKaHHS JIEKTPUUECKUX MALINH, UX
UCTIONIb30BaHKue. MeTo bl OnpeieieH s MOTePh X0JIOCTOTO X0Aa dIIEKTPUIECKUX MamuH. Croco0b
OIIpeIeJICHHsI HAaPSHKEHUSI KOPOTKOT'O 3aMbIKaHHSA AJIEKTPUUECKUX MAIlUH.

W3mepeHue conpoTHBICHNS KOHTYPOB 3a3€MJICHUSI PACHIPEETIUTEIbHBIX YCTPOHCTB.

Onpenenenue no pe3ynbTraTaM U3MEPEHUI CONPOTUBIIEHUS KOHTYPOB 3a3eMileHus. 3mepenne
HaNpsDKEHUs 11ara 1 IPUKOCHOBEHHUSL.

KonTpons aktrueckoit KOHPHUTYpaIINU 3a3EMIISIFOIIET0 KOHTYPa SHEProoOheKTa, HAX0XKICHNE
0OpPBIBOB B KOHCTPYKIIWH 3a3eMJISIIOIIET0 KOHTYpA.

[TpoBepka M3MeHEHMsI HANPSLKEHUSI TpaHCPOpMaTopa MpHU MEePEKIIIOYSHNN YCTPOHCTBA

PeryIMpOBaHUs HAIPSIKEHUS 1O Harpy3koil. CHSITHE KPyroBBIX AHArpaMM.

IIpoBepka cOpOTHBIIEHUS 3JIEMEHTA BEHTHIIBHOTO pa3psiiHuKa Mmerommerpa 2,5 kB. U3mepenne
TOKOIPOBOJHOCTH B 3aBUCUMOCTH OT THIIA HANPSHKEHUS Pa3psIHUKA.

W3mepenue Toka cpabaThIBaHUs U BPEMEHH CpabaThIBaHHUSI ABTOMAaTHYECKHUX BBIKJIIOYATEIICH.

CxewMsl, anmaparypa U METoAUKa u3MepeHuil. OnpeneneHne BpeMATOKOBON XapaKTEPUCTHKH TEIJIOBOTO
ABTOMATUYECKOTO BBIKITFOUATEIS.

N3mepeHne TOKOB KOPOTKOIo 3aMblKaHui B nernsix 220 B nepeMeHHOro U MOCTOSIHHOTO TOKA.

Bunb moBpexaeHns KaOebHBIX JIMHUH. 3aMBIKaHUS Ha 3eMITI0 OlHOM (ha3pl. MHOTO(a3HbIE,
IByxQa3Hble U Tpex(azHble KOPOTKUE 3aMbIKaHUs. [IBOHHBIC KOPOTKUE 3aMBIKAHUSL.

Curnanuzanus 3aMbIKaHUH Ha 3eMiT0. VI3MepeHns eMKOCTHBIX 3aMbIKaHHUM Ha 3€MITIO B

Pas3JINYHBIX YACTOTHBIX TUANIA30HAX.

JyicTaHIIMOHHBIE METOJIBI OIIPEIeNICHHS MECTa MTOBPEKICHHS KaOeIbHbIX JIMHHUN: JIOKAIIMOHHBIH,
METO/1 KOoJIeOaTeIbHOTO pa3psa, NeTIeBO.

Tomorpadudeckre METOABI OMPEIEIeHNS MECTa TTOBPEKICHUS KaOETbHBIN JIMHUH: aKyCTUIEeCKHIA,
WHIYKUUOHHBIN, KOHTAKTHBIM, HHIYKINOHHO-aKyCTUYECKUN UMITYJIbCHBIN.

Haxosxnenue Tpacchl kaOenbHBIN JIMHUH, TITYOUHBI 3a50KeHus Kabemns. OnpeneneHue Hy>KHOTO

Ka0ens B myuKe kabeseil MeToJoM HakagHOW paMKi. OTBHICKaHHE MeCTa MOBPEXKIACHUS KabenbHOM
JIMHUY TIPH 01HO()A3HOM 3aMBIKaHUH KHJIbl HA 000JI0UKY.

Oco0eHHOCTH TIOMCKA TOBPESKICHUH IMOJIMATHIICHOBBIX KaOeeH.

Bunb! noBpexaeHUi BO3AYLIHBIX JIMHUM 3JIEKTPONIEPENAUN B CETAX U30JIUPOBAHHON HEUTPAIIBIO U

C IIIyXO 3a3eMJICHHOW HeHTpanbio. JJMCTaHIIMOHHOE OJTHO — U IByXCTOPOHHHE METOABI.
Tonorpaduueckue nepeHoCHbIe MPUOOPHI I TOUCKA MECTa 3aMBbIKaHUS Ha 3EMJTIO.

1.6.7. Tpebosanusa be3onacnocmu npu IKCRIyamayuu 3J1eKmMpoyCmano8ox.

TpeboBanus K IepcoHay, 00CIYKUBAIOLIEMY IEKTPOYCTaHOBKH. [ pymnmbl mo

aneKTpobe3onacHoCTH. BrimomHeHne paboT B 3NeKTpoycTaHOBKaX. JlomycTUMBbIe pacCTOSIHUS JI0
TOKOBEIYIINX YacTeW, HaXOIALINXCS TIOJ] HAIIPSHKEHUEM.

OpranunzanuonHsie Meponpustus. O6mue TpeboBanus. Jlna, oTBeTCTBEHHbIE 3a O€30IacHOe
npoBeseHne paboT, nx npasa U o0s13aHHOCTU. COBMEILIEHHE 00s13aHHOCTE OTBETCTBEHHBIX L. Brigaua
Hapsiaa wim pacropsbkenusi. CoctaB OpUrajipl, Beljjaua pa3pelieHuil Ha MOAroTOBKY pabounx MecT U Ha
nomyck. Ilogroroska pabouero mecra u gonyck. Hagzop 3a nposenenunem padotsl. IlepeBos Ha npyroe
pabouee Mecto. OdopmiieHrE TEPEPHIBOB B PaOOTE U €€ OKOHYAHUSL.

Texnndeckue MepornpuiaTysa. OTKIIIOUEHHE U IPUHATHE MEp, MPEMATCTBYIOIINX OIMIMOOYHOMY HITH
CaMOTIPOU3BOJIHFHOMY BKIIIOUEHHIO KOMMYTAIIMOHHON anmapaTypsl. BeiBelBaHue miakaToB
6e3onacHoctu. Orpaxkaenue padouyero mecra. [IpoBepka oTCYTCTBHS HanpspKEHUS. Y CTAaHOBKA
3a3emuieHus. [Iopsiok 1 cXeMbl YCTaHOBKH 3a3€MIICHUH.

Wcnpitanus u n3mepenus. TexHrnka 6e301mMacHOCTH TPH UCTIBITAHUY C TIOAA4Y€l MOBBIIIEHHOTO
HanpsDKEHUs OT MOCTOPOHHEro UcTouHMKa. TpeboBanus k nepconanxy. CoctaB Opuraabl, MpOBOISIIEH
ucnbITanue. JJomyck u NopsiioK MPOBEACHUS UCIBITAaHNH. 3a3eMJICHUE HCIIBITATENbHON YCTAHOBKU
3amuTHOE U pabouee. OOA3aHHOCTH MTPOM3BOAUTENS paObOT MPHU UCTIBITAHUN.

TexHuka 6€30MaCHOCTH MPH PadOTE € ANEKTPOU3MEPHUTEILHBIMU KIICIIAMH, U3MEPUTEIbHBIMH
LITAaHTaMH, UMITYJILCHBIM H3MEPUTENEeM JTMHUN, METAOMMETPOM H JIEKTPOM3MEPUTEIBHBIMU TIPUOOpaMH.
Cocras Opurazsl. [IpaBuna npruMeHeHMs.

Pabota xoMaHIMPOBAaHHOTO MIEPCOHATIA.

1.6.8. Cpeocmea 3auumel, ucnonv3yemoie 6 INeKMPOYCMAHOBKAX .

CpencTBa KONJIEKTUBHON 3aIUTHI M CPEJICTBA HHAUBUAYATbHOM 3amuThl. OCHOBHBIE
3NEKTPO3aIIUTHBIE CPeACTBa AJsl paboThI B 3NIeKTpoycTaHOBKax HanpsbkenueM 10 1000 B u Beime 1000B.



HopMb1 KOMITJIEKTOBaHHUS CPEACTBAMH 3aIUTHI: PACIPEeIUTENbHbIE YCTPOUCTBA HAMIPSHKEHUEM

1o 1 Beiie 1000 B ajekTpocTaHiuil v MoACTaHIMMA, TpaHC(HOPMATOPHBIC TOACTAHIIMH 1
pacrpenenuTeIbHble MyHKTHl paclpeIenuTeNbHBIX dlleKTpoceTer 6-20 KB, IIUTHI ypaBIeHUs U MyIbTHI
yIpaBlieHHs JIEKTPOCTAHIMI 1 MOJICTAHINH, TIOMEIEHNE IKYPHBIX SIEKTPOMOHTEPOB,
OTIepaTHUBHOBBIE3AHbIE OPHUTaIbl 0 OOCITYKUBAHUIO MOJCTAHIIMN U PaCTIPeeTUTENbHBIX JIEKTPOCETEMH,
Opuras!

LHEHTPAJIM30BaHHOTO PEMOHTA MOACTAHINH, BO3AYIIHBIX U KaOENbHBIX JIMHUH, OCHAIICHHBIE
CTaIIOHAPHBIMY U TIEPEABIKHBIME YCTAHOBKAMH ISl HCITBITAHUS U30JISIIUH 3JIEKTPOOOOPYIOBAHUS OT
MMOCTOPOHHETO NCTOYHHUKA TOKA.

[Mopsinok mosk30BaHus cpencTBaMu 3amuThl. O0mue nonoxenus. [lopsmok coaepkanus CpeacTB
3amuThl. OCOOEHHOCTH XpaHEHHS AIIEKTPO3AIUTHBIX CPENICTB, HAXOISIINXCS B MOJIb30BAHUN
OTIEpaTHUBHO-BBIE3THBIX 1 PEMOHTHBIX OpHra, 1a00paTOpHii WM B WHANBHUIYaIEHOM MOJIE30BAaHUHT
nepcoHasna. KoHTposIb 3a COCTOSHUEM CPENCTB 3aIlMThI U UX y4eT.

DJeKTpo3aluTHBIE CpeCTBa. M30mupyromye onepaTuBHbIC IITAHTH U IITAHTH ISl HaJI0KESHUS
3azemutenus1. OOIIre TEXHUIEeCKHe TpeOOBaHHs, Ha3HAUYEHUE, KOHCTPYKITUS: MHOTO3BEHHAS U
TenecKonnieckas. MUHIMaIbHBIE pa3Mephl H30IUPYIOIINX IITAHT.

N3onupyromnue ycTpoiicTBa u npucnocodnaeHus st padot Ha BJI 110 kB u BhIte ¢
HETOCPEICTBEHHBIM IPUKOCHOBEHHEM JIEKTPOMOHTEPA K TOKOBEIYIUM dacTsiM. HazHaduenne u
MapKUPOBKa U30JIMPYIONINX YCTPOUCTB. TpeOoBaHMs K MaTepHaiaM I H3TOTOBICHUS U30IUPYIOIIIX
YCTPOMCTB U MPUCTIOCOOICHU.

W3zomupyromue kneny. Hasnauenne, KOHCTPYKIUHA, MUHUMAIBHBIE pa3Mephl.

DnexTpousMepuTebHble Kireny. O0mue TeXHUIecKrue TpeOOBaHus, Ha3HauYeHNe, KOHCTPYKITHS,
MIpaBUJIa MOJIH30BAHMUA.

Vkazarenu Hanpspkenus Boinie 1000 B ¢ rasopaspsaHoit HHAMKATOPHOM JaMIoN 1

OeckoHTakTHOTO TMTNA. HazHaueHne, mpuHIMT paboThl, KOHCTPYKIIUS, paBUIIa oas30BaHus. [opsaok
MIPOBEPKHU HAMYHS WIH OTCYTCTBHA HaNpsDKEHU. YyBCTBUTENFHOCTD yKa3aTellel HallpsHKeHNS.
VYkazarenu HanpspKeHuUs U1 (Ha3upoBKU. YKazatenu Hanpspkenus 1o 1000 B. Tumsr ykazarenei:
JIBYXIIOJIFOCHBIE ¥ OJTHOTIONIFOCHBIE. DJIEKTPUIECKUE CXEMBbI yKa3aTesel HanpsbkeHus. Hanpsoxkenne
3aKUTAHUA.

Pe3nnoBeie AUBJICKTPUYCCKUE ICPUATKH, OOTBI U TAJIOIIH. Ha3HaquI/Ie, ImpaBuJia IpUMECHCHUA.
JuanexkTpuueckie pe3HHOBBIE KOBPBI U M30JIMPYIOIIHME OACTaBKU. TpeboBaHHs K KOBpaM 1
W30JIUPYIOIUM TTOCTaBKaM.

Ilepenocurie 3a3emienns. Hasnauenue. TpeGoBaHNS K KOHCTPYKTHBHOMY UCTIOTTHEHHIO

MEPEHOCHBIX 3a3emiieHuil. [IpaBuiia ocMoTpa 1 0TOpPaKOBKA MEPEHOCHBIX 3a3EMIICHHIA.

OrpaaurenbHbIE YCTPOUCTBA U AMAJIEKTpUYecKe Konmaku. HazHaueHne u TpeboBaHMs K

KOHCTPYKIUH mUTOB. [IpaBnna ycranoBku mutToB. [IprMeHeHne u mpaBuiia IpOBEPKH JUIIIEKTPHUECKUX
KOJIITaKOB.

[TmaxaTsl ¥ 3HaKM O€30MACHOCTH: MIPeIyTPEXIAIOIINE, 3alpelatolire, IPEANUChBAIOIINE U
yKkasarenbHble. HasHaueHne u 00J1acTh MPUMEHEHUSI.

CpencTBa MHANBUTYaTbHON 3aIUTHI: 3alIUTHBIE OYKH, PyKaBHIIbI, IPOTHBOTA3bl, PECIIUPATOPEI,

KaCKH, MMpE€A0OXPaHUTCIIbHBIC MOHTEPCKUE MOsACA U CTPAXOBOYHLIC KaHAThI. Ha3nauenue u ImpaBujia
MIPUMEHEHUSI.

2. IPOI'PAMMA IIPOHU3BO/ICTBEHHOI'O OBYYEHHUA

2.1. Beéoonoe 3anamue

O3zHakoMJIeHHE ¢ KBATH(DUKAIIMOHHOMN XapaKTepUCTUKONW U MIPOrPaMMO# «AIEKTPOMOHTED 110
UCIIBITAHUSM U U3MEPEeHUsIM 3-4 paspsna (IpyImsl)»

2.2 Hucmpykmasic no oxpamne mpyoa, 31eKmpo- u ROHCapHoil 6e3onacnocmu

OOuwmii HTHCTPYKTaX 10 0€30MacHOCTH Tpy/la Ha npeanpusitiy. IlpaBuna noseneHus paOOTHUKOB Ha
TEPPUTOPHUH LieXa.

[IpoBenenune nHCTpyKTaXKa Ha pabodyeM Mecte. O3HAKOMIIEHHE C OCHOBHBIMU TPaBHIAMU
0e30MacHOCTH TPY/Aa U MPOTHBOIIOXKAPHBIMHI MEPOTIPUATUSIME Ha paboueM MecTe dJIEKTPOMOHTEPA TI0
UCTBITAHUSIM U U3MEPEHUSM.

O3zHakoMJIeHHE 00y4YaeMbIX ¢ MHANBUIYaJbHBIMU CpeACTBaMU 3alIUThl. O0y4YeHHe MPOCTeHITNM
croco6aM OKa3zaHUs MEePBOM MOMOIIH MocTpanaBmuM. O0ydeHrne mprueMaM UCKYCCTBEHHOTO JbIXaHMUS.
O3HaKOMJICHHE CO CPECTBAMH MOKAPOTYIIECHHUS Ha 00BEKTE U MPaBHiIa MOJIb30BAHUS UMH.
Pa3mernienue cpeacTB NOKAPOTYIICHUS] HA TEPPUTOPUH MIPEIIPHUSITHS.



[IpaBuia noBeneHus npu noxape. O3HaKOMJICHUE C HOPSIKOM [IOJJaud CUTHAJIOB O I10XKape U BbI30B
noxapHoi nomoiuy. ITonp30BaHne NEPBUYHBIMY CPEACTBAMH MOKAPOTYLLICHUS, IPUMEHCHHE
OTHETYIIUTEJICH pa3IMyHON KOHCTPYKLIUH.

Onexrpobe3onacHOCTh. [IpaBuia o0CTy:KUBaHUS IEKTPOOOOPYI0BaHUS, TPAaBUIIA TIOIb30BAHHS
3JIEKTPOMHCTPYMEHTOM, HarpeBaTeIbHBIMU NIPUOOpaMu. 3allIUTHOE 3a3eMJIEHIE 000pyA0BaHus. Bunbl
MOPa)KeHMS HJIEKTPUIECKUM TOKOM, €ro MpuuuHbl. IHAuBuaAyansHble cpeacTBa 3amuThl. [lepsas nomorips
NPY TTOPaXEHUH SIEKTPHYECKUM TOKOM.

2.3. Yuacmue 6 pabomax no pemonmy 3,1eKmpoooopy006anusn 31eKmpuiecKux Cmanyuil u
9/1eKmpocemeil.

VYyacTue B paboTax 1o peMOHTY TPaHC(OPMATOPOB M MACJIOHAIIOIHEHHBIX PEAKTOPOB. M3yueHue
KOHCTPYKLMH TPaHC(HPOPMATOPOB, €r0 0OMOTOK, NEPEKIIIOYAOIINX YCTPOICTB, CEPIEUHUKOB
(MarHUTONPOBOIOB), MEXK JTMCTOBOH M30JISLNH, H30JSIIUN OOMOTOK MEXay coOOM, a TaKKe OT
cepAcyHMKa U Oaka. Y CTpOHCTBa BBOJIOB TpaHCPOPMATOpa C HU3KOH U BBICOKOH CTOPOH.

VYyactre B paboTax 1o peMOHTY AJIEKTpOABUTaTeNel. M3ydeHne KOHCTPYKIINU

9NEKTPOABHUTaTENEH IEPEeMEHHOTO U TIOCTOSTHHOTO TOKA, H30JISIIMHU IPOBOJIOB 0OMOTOK pOTOpa M CTaTopa.
PemoHT anekTpoaBHTaTeneii ¢ YacTUYHON 3aMEHOH OOMOTOK.

VYyacTre B paboTax 10 PEMOHTY CHJIOBBIX Ka0eJiei, MOHTaXe COSIMHUTEIbHBIX M KOHLIEBBIX

My(dT. 3ydeHne KOHCTPYKLMH KU Kabenei, UX U30JILKH, Hapy>KHOTO 3aIUTHOTO MTOKPHITUS U OPOHHU.
[Mpoxmaaka kabenst B MOMEIICHUSIX U B 3eMJIC.

VYyactre B paboTax 1o peMOHTY 000pyTOBaHWsI ITOACTAHIINI HApsDKEHUEM 110 1 cBbimie 220 kB,
3aMeHe [IPOBOJIOB , 3aMEHE U30JIITOPOB, TUPJISIHI U30JIATOPOB. M3ydueHne KOHCTPYKLUH IIPOBOIOB,
THPJISTH/L, U30JSITOPOB, Pa3psIIHUKOB, H3MEPUTEIBHBIX TPaHC(HOPMATOPOB, MACTIOHAIIOIHEHHBIX
peakTopoB. OCMOTp ¥ PEMOHT KOHTYPOB 3a3¢MJICHHS PACIPEACTUTENbHBIX YCTPOHCTB.

VYyacTre B paboTax 1o PeMOHTY BO3AYIIHBIX JHHUH JIEKTPOIepeiady HANPsDKEHUEM 0 U CBBILIE

220 kB, 3ameHe IpoBOAOB, TUPJISHIBI U30ISTOPOB, 3aMEHE U PEMOHTE TPO303aIIUTHOIO TPOCa,
3a3eMJICHUS OTIOP, Pa3PSIHUKOB.

VYyacTue B paboTax 1o peMOHTY MacisSHBIX U BO3AYIIHBIX BBIKIIOUATEIICH, KOPOTKO3aMbIKaTenen

W OTAeNuTeNel HanpshbkeHneM o u cBbie 220 kB. obydenue npu pazdopke U cOOpKe KOHCTPYKITHH
BBIKJTFOUATEICH, MaCJIOHATIOJHEHHBIX BBOJIOB, U30JIAILIUN TOKOBEAYIIUX YaCTeH MEXTy CO0O0H 1 OT
METaJUINYECKUX YacCTeH.

PemoHT KOMMyTalMOHHOM annaparypsl HanpsbkerueM 10 1000 B, nuzyduenue KOHCTpYKIUU

KOHTaKTHOW U Jyroracsien 4acTeu.

2.4. Ilpakmuueckas paboma c annapamypoil 011 UCHLIMAHUI U USMEPEHUTL

NIEKTPUYECKUX MapaMETPOB 3JIEKTPOOOOPYIOBAHUS

W3yuyenne u nmpakTuieckas paboTa c armnapaTypoi JJis K3MEPEHHUs TapaMeTpoB U C almaparypon

JUTSL UCTIBITaHUSI U30JISIIIUH DIIEKTPOOOOPYIOBaHUSI.

W3meputenbHas anmnaparypa (IepeHOCHas ¥ CTallMOHApHAs): aMIIEpMETPa, BOJIBTMETPHI,

4acTOMETpHI U Jip. Pazbopka nmprubopoB Bcex CUCTEM Ha OT/AEbHbIE y3IIbl. UHCTKa IeTaleil 1 MeXaHH3MOB
npubopoB. OnpeziesicHre HEUCTIPABHOCTEH M yCTPaHEHHE MENKUX J1e(hEeKTOB N3MEPUTENBHBIX IPUOOPOB.
Anmaparypa JUIsl UICTIBITaHUS U30JISLUH JIeKTpooOopynoBanus. CTalliOHapHBIE U TIEpEIBIKHBIE
YCTAHOBKHM JJIS1 HCIIBITAHHUS U30JSILIKH 3JEKTPOOOOPYI0BAHHS MOBBIILIEHHBIM HAPSHKEHHUEM OT
MOCTOPOHHETO UCTOYHHMKA TOKA: UCTIBITATEILHBIM TPAHC(HOPMATOPHI, CTAOMIIN3aTOPBI HAIIPSHKEHNS,
BBINIPSIMUTENIbHBIE YCTPOUCTBA, U3MEPUTEIbHBIE IPUOOPHI, PEryJIMPOBOYHbIE yCTpoiicTBa U Ap. M3ydeHue
AIIEKTPUIECKUX CXEM YCTaHOBKH.

YcranoBka IJIA QJIEKTPUUCCKUX HUCITBITAaHUHI 3alMUTHBIX CPEACTB U HpI/ICHOCO6HeHI/II712

JUIJICKTPUYCCKUX MEPYATOK, PE3MHOBBIX 6OT, H30JIMPYIOIINX HITAHT, THCTPYMEHTA C U30JIUPYIOIIUMHA
PYKOSITKaMH, PE3UHOBBIX KOBPUKOB, H3MEPUTENBHBIX IITAHT, 3JEKTPOU3MEPUTEIBHBIX KIICIIEH,
N3MEPUTECIIbHBIX yKa3aTeneI71 HaIIpsOKEHUA U JIp. QHCKTpI/IT-IeCKI/Ie CXEMbI YCTAaHOBOK.

MCI‘OMMCTpl QJICKTPUYCCKasd CXeMa, KOHCTPYKIHA IPUBOAHOIO MEXaHU3MaA.

MocTbl CONPOTHUBICHUS! 0OOMOTOK JIEKTPUUECKUX MAIIMH U allllapaToB, KOHTAKTOB

BBEIKJItOYaTenell. PazbennHuTenei, CoOeIMHEHUH KH | T.1. DIEKTPUIECKUE CXEMBI MOCTOB.
[IpakTryeckoe MpUMEHEHHUE MOCTOB.

[IpuGops! 11 KOHTPOJISA KOHTAKTHBIX COSAMHEHUNA. MUKPOOMMETPHI, X 3JIEKTpHUYECKas cXema,

METO/BI U3MEPEHUI.

Amnmapatypa s OIIpeIelIeHNsI MECTa MOBPeXAeHN KabenpHbIX TuHUM. Kabene nckarenu, nx

cucrema. KoHcTpykims kabeme nckateiae pa3auyHbIX CHCTEM.

JlokanMoOHHBIN HCKATeNb IS ONIpeaeSICHUS MECTa MOBPEXKICHHS BO3LYIIIHBIX JIUHUHA



anekTponepenaun. Ilpunipmnuansaas cxema. OCHOBHBIE Y3IIBI H allliapaTypa yCTaHOBKH.
W3mepuTenpHble ITAaHTH T ONPEACIeHHS 1e(EKTHBIX H30JIATOPOB B PACTIPEICTUTEIILHBIX
YCTPOMCTBAX M Ha BO3AYIIHBIX JIMHUAX dJIEKTporiepeaadn. X ycTpolCTBO M MPUHIUNHAIBEHAS CXeMa
ANEKTPHYECKUX COCTUHECHUM.

DNeKTpon3MepHUTENbHBIE KICIIN, NX KOHCTPYKIHS M HIICKTPHUIECKas CXeMa.

Omnpenenenne HEUCIPABHOCTEH OTIEIBHBIX Y3JIOB U JIeTaNei anmapaTypsl sl UCTIBITAHUS

M30JISIMN ¥ U3MEPEHUS DIEKTPHUYECKHUX MapaMeTPOB AIIEKTPOOOOPYAOBaHMUS, YCTPAHEHUE MEIIKHX
ne(heKTOB M HEHCIIPaBHOCTEH.

IToaroroBka pabodero Mecta I IPOBEIACHHUS UCIIBITAHUN W U3MEPEHUI?: OTKITIOUCHIEC
000py0oBaHMsI, IPOBEPKA OTCYTCTBUS HANPSIKEHUS], yCTAHOBKA 3aIIMTHBIX 3a3eMJICHHH U
HpeaynpeaAUTeNbHBIX TIaKaToB. OpraHU3alMOHHBIC MEPOIIPUSATHS ISl BHITIOJHEHUS PaOOTHI.
®dukcupyromue mpuOOpsI TS 3aIIOMUHAHUS TApaMETPOB aBAPUIHOTO PeXUMa U OTIpeIeIeHIS
MecTa OBPEXASHHUS Ha BO3AYIIHBIX JIMHUAX dJIeKTporepenadn. OMMETpPEI, BOJILTMETPHI, aMIIEPMETPEIL.
[Mpuxnun aefcTBuA. MeToabl CHATHS U 00pabOTKH Pe3ylbTaToB.

2.5 Ilposeoenue ucnvimanuii u usmepeHuil I1eKmpudecKux napamempos
971eKMPOodOpy00sanus.

[IpoBeneHue M3MEpEHHH IMEKTPUIECKHUX MTapaMeTPOB IIEPEHOCHBIMHU PUOOPAMHU: TIOATOTOBKA U
npoBepKa Mproopa, cOOpKa CXeMbl MPHCOeANHEHHUS pruodopa. [Ipon3BoACTBO OTCYETa IO IIKANIe
npudopa.

M3mepenne COnpOTHBICHUS N30JSIIUH UHIYKTOPHBIM METraOMMETPOM: BBIOOP MErOMMETpPA IO €r0
HaINpsHKSHUIO, TIPHCOSANHEHNE METOMMeTpa K 000py1oBaHHIO, paboTa ¢ MeraoMmeTpoM. M3mepenne
HaNpsDKEHUS] METaOMMETPOM.

OnpenesneHne CONMPOTUBIICHHUS TOKOIPUEMHHUKA C IOMOIIBIO BOJIBTMETPA U aMIIepMETpa.

H3mepenue conpoTHBICHUSI 0OMOTOK 3JI€KTPOIBHUraTeNeH, TpaHCPOPMATOPOB, TEHEPATOPOB,
PEaKTOPOB C TIOMOIIBIO MOCTa COMPOTUBIICHHUS TOCTOSIHHOTO TOKA.

W3mepeHne cOpoTHBIICHUS COEAMHEHNH COOPHBIX IIMH paclpeeuTeIbHbIX YCTPOUCTB,
HEPEXOAHOTO CONPOTHUBICHHUS KOHTAKTOB BBIKIIOYATEIICH, COIPOTHBICHNE KOHTYPOB 3a3eMIICHHUS
pacnpeneNuTeNbHBIX YCTPOICTB MOCTAMU COTIPOTHBIICHHH.

Pabora ¢ anmapartypoii 1yis onpeesieH|s MECT TIOBPEK/ICHHS KaOeIbHBIX JTMHUM.

Pabora ¢ mpoxxurarenpbHON YCTaHOBKOH.

Pabota ¢ UMITYJTbCHBIM U3MEPHTEIIEM JIMHHUU T10 OTIPEACIICHHIO MECTa €€ TOBPEXKICHUS, MOCTOM

JUTSL TIETJIEBOTO METO/a, Kabeie ucKaTeeM.

HpI/IMeHeHI/Ie I/I3MepI/ITeJ'H)HOI71 IOTaHTru 4J1s1 OTIPEACTICHUA I[e(i)eKTHBIX H30JIATOPOB B
pachpeneNuTeNbHBIX YCTPOICTBAX M Ha BO3AYIIHBIX JIMHUSAX 3JIEKTPOIEPEaadH.

HcrpiTaHne MOBBIIIEHHBIM HANPSHKEHHEM OT TIOCTOPOHHEI'0 HCTOYHHKA TOKA N30JISIIIUH 0OMOTOK
ANIEKTPOABHTATENEH, TPAHCHOPMATOPOB, TEHEPATOPOB, CHHXPOHHBIX KOMIICHCATOPOB, CHIIOBBIX Kadesen
C onpeeneHneM TOKOB yTeuk. COopKka cXeMbl JUlsl IIPOBEICHNUS UCTIBITAHHH.

CHsTHE XapaKTEPUCTUK XOJIOCTOTO X012 M KOPOTKOTO 3aMBIKaHHs TPAHC(HOPMATOPOB U

TeHEPaTOPOB, KPYTOBBIX AUArpaMM MEPEKITIOYAIONINX YCTPOHCTB TPaHCHOPMATOPOB.

W3MepeHne eMKOCTH U TaHT€HCa yTila IUAJIEKTPUYECKUX MTOTEPbD.

HcrnpiTanne pa3psiTHUKOB, H3MEPUTEIBHBIX TPAaHC(HOPMATOPOB, KOMMYTAI[HOHHBIX allllapaToB;
cOopKa cXeMbl ISl TPOBEICHHS UCTIBITaHUH. BHIOOD M3MEpUTENBHBIX IPUOOPOB M PUCTIOCOOTICHHH.
COopKka cXeMbl, oI00p anmaparypsl st IPOBEACHHUS AIEKTPUISCKUX HCIIBITAHNUH 3aIIUTHBIX
CpeACTB U npucnocoOneHuii. Pabora Ha cramoHapHON YCTaHOBKE MO UCTIBITAHUIO 3aIIUTHBIX CPEICTB.
Pabora ¢ joKkyMeHTaluel 1o pe3yabTaTaM MPOBEICHHBIX UCTIBITAHUI U H3MEPEHUIA.

IToaroroBka pabouux MECT ISt TPOBEACHMSI UCIIBITAHUS M U3MEPEHHIA: OTKITIOUCHHUE
3IIEKTPOOOOPYIOBaHNUS, TPEIHA3HAYSHHOTO AJISl IPOBEACHUS UCIBITAHUN M U3MEPEHUH, TPOBEPKa
OTCYTCTBHS HaNpsDKEHUs, HalloKeHne 3a3emiieHnid. JJonmyck k padote. OcymecTBieHne
OpraHU3aIMOHHBIX MEPOTIPUSITHI, 00ECTIeUNBAIOIINX 0€30IIACHOCTH TIPH MIPOU3BOJICTBE PaA0OT.

2.6. Camocmoamenvnoe 6blnoinenue pabom

CaMOoCTOSTENIFHOE BBITIOJIHEHNE PadoT, IPETyCMOTPEHHBIX KBATU(PHKAIIMOHHON XapaKTePUCTUKOM
oreparopa Io MoJrOTOBKE CKBaKUH K KATUTATBHOMY U TIOJ36MHOMY PEMOHTaM C COOJIIOJIeHHEM padoueit
MHCTPYKLUH U ITPABHUJI IPOMBIIUICHHOW 0€30MacHOCTH.

2.7. Keanuguxayuonnaa npoonasa paboma.

YYEBHO-TEMATUYECKUH ILJIAH



st npodeccuoHaibHOr0 00yueHust padouux mo npodeccun
«3JIEKTPOMOHTEP MO UCIBITAHUAM U U3MepPEeHUuSIM»
5-6-ro pa3psiaa

Ne HaumenoBanue pa3jaeiioB, fucuuiiiue | Beero Jlekuuu [paxr. 3ansaTHSA

n/n

1 Teopernueckoe o0yueHune 86 86 -

1.1 | *OcHOBBI 5)KOHOMHYECKUX 3HAHUU 2 2 -

1.2 | *Oxpana Tpyna 20 20 -

1.3 | *IIpompinuieHHas 6€30MaCHOCTH 4 4 -

1.4 | * OxpaHa OKpyXarIen cpesl 2 2 -

15 CrnennajanLHas TeXHOJIOTHSA -

1.5.1 | DnekTpudeckue CTaHIIUU U 4 4 -
JICKTPUICCKUE CETU

1.5.2 | DaexTpooOopynoBaHUE AMEKTPUIECKIX 10 10 -
CTaHILMU U IEKTPOCETEN

1.5.3 | O6mue TpeGoBanms K 2 2 -

AJIEKTPOSIA00PATOPUSIM TIO UCTIBITAHUSIM
Y U3MEPEHMSIM B DJIEKTPOYCTAHOBKAX

1.5.4 | Meroauku u3MepeHuil 1 UCIIBITAHUN. 6 6

1.5.5 | Annapatypa ans npoBeAeHHs 10 10 -
WCIIBITAHUN U U3MEPEHUN IEKTPUUIECKUX
apaMeTpoB AMEKTPOOOOPYIOBaAHUS

1.5.6 | McnipiTanus u U3MEpEeHUs 18 18 -
AIIEKTPUYECKUX TTaPaMETPOB
AIIEKTPOOOOPYIOBAHUS

1.5.7 | TpeboBanus 6€30MaCHOCTH NPU 4 4 -
HKCILTYaTaIlMH IEKTPOYCTaHOBOK

1.5.8 | CpencrBa 3anTuTHI, UCTIOIB3YEMBIE B 4 4 -
HJIEKTPOYCTaHOBKAX

2 MPOU3BOJACTBEHHOE
OBYYEHHE

2.1 BBoaHoe 3ausTue. 2 2 -

2.2 | MHCTpyKTaX MO OXpaHe TpyAa, dJIeKTpo | 4 4
Y TI0’KapHOM 0€30M1acHOCTH

2.3 | Yuactue B paboTax 1o peMOHTY 14 - 14

AIIEKTPOOOOPYIOBAHUS DIIEKTPUUECKUX
CTaHIMH U DIEKTPOCETEN.

2.4 | IIpakTnueckas paboTa c anmnaparypon 18 - 18
JUUISL KCTIBITAHUHN U U3MEPEHUI
AIIEKTPUYECKHUX TTapaMeTPOB

AIIEKTPOOOOPYIOBaAHUS
2.5 | [IpoBeneHue UCTIBITAHUHN U U3MEPEHUI 32 - 32
DIIEKTPUUYECKHX TTApaMETPOB
AIIEKTPOOOOPYIOBaAHUS
2.6 | CaMocTOsATEIHbHOE BHIMOJTHEHHE PAadOT 24 24
2.7 | KpanugukanuonHas pabora 8 8
Bcero npousBoacTBeHHOro ooyuenusi: | 102 6 96
3. IK3aMeH 4 4 -

HUTOrO: 192 96 96




1 IIPOT'PAMMA TEOPETHYECKOI'O OBYYEHUA

1.4. OcHoswl IKOHOMUUECKUX 3HAHUIL (OMOETbHAA NPOZPAMMA).

1.5. Oxpana mpyoa (omoenvnas npozpamma).

1.6. Ilpomviuinennasn dezonacnocms (0moenvHaAA NPOZPAMMA).

1.4. Oxpana oxkpyxcaroueii cpedvl (0moenvHas nPozpamma).

1.5. Cneyuanvnas mexunonozus

1.5.1. Dnekmpuueckue cmanyuu u INeKmpuiecKue cemu.

OCHOBHEIE OTIPEACIICHUS:

- JIEKTPOCTAHIIHS;

- 3JICKTpUYECKasl MOICTAHIIMS;

- JJIEKTPUYECKHE CETH;

- 3JICKTPUYUECKas CUCTEMa;

- SHEepreTH4ecKkas CUCTeMa.

TuMbl 37€KTPOCTAHLIUI: TEIIOBbIE, TUAPABINYECKHUE, THAPOAKKYMYIUPYIOLIUE, AaTOMHBIE,
BETPOBBIC, COIHEYHBIE, T€OTEPMaIbHBIC, IPIIMBHBIC. TeIIoBbIe AIEKTPOCTAHIINH, HCIIOIb3YIOIIHEe
pa3IMYHbIe BUIBI TOILIMBA: TBEPAOE, )KUIKOE, Fa3000pa3Hoe, CMEIIaHHOE. DIEKTPOCTAHIIHH,
paboTaromiye Ha MECTHOM M IPUBO3HOM TOILJIHBE. .

OCHOBHBIE TEXHHYECKHE U SKOHOMUYECKHE TPEOOBAHMUS K IIEKTPOCTAHIIMAM: HAJISKHOCTh
NPOU3BOJICTBA IEKTPUIECKOM U TEIIIOBOW SHEPTUH, MAHEBPEHHOCTh, SKOHOMUYHOCTB, OOecTIeueHHe
OXpaHBbl TPyJa U MPOU3BOICTBEHHON CaHUTAPUH, yIOOCTBO IKCILTyaTalluu, odecrieueHrne 0e30MacHOCTH
paboTHI IEpCOHAIA.

TenmoBbIe AMEKTPOCTAHIIMN . CTAHIIMHA ¢ KOMOWHUPOBAHHOHN M pa3ebHOW BEIPa0OTKOM
3JIEKTPUYECKOU U TEITIOBOM YHEPIHUU.

I'maBHeiiniee 0o6opyI0BaHNE TETUTOBON AIIEKTPOCTAHIIMN: CKJIal TOIDIMBA, KOTEI, TypOrHa,
TeHEepaTop, HEKTPHUECKUE PATICPEICITUTEBHBIE YCTPOHCTBA — HX Ha3HAYEHHE B TEXHOJIOTHYECKOM
MPOIIECCE BBIPAOOTKH AIEKTPUUSCKOM U TEIUTOBOW SHEPTUU.

Tumb! KoTII0B: GapabaHHbBIE U IPSMOTOYHEIE, TApaMeTpHI Mapa, NaponpOU3BOAUTEIEHOCTD.
Bonorpeiinbpie KOTBL.

Tumbl TypOUH: KOHJCHCAIIMOHHBIC U TEIUTO(QHUKAIIMOHHBIE, TApaMETPhI Tapa, MOIIHOCTE.
['eHepaTopsbl, SJIEKTPUIECKHE pacTIpeIeIUTeNbHbIE YCTPOICTBA.

OO0m1re cBeeHNs 0 TEXHOJIOTHYECKOM TMPOIecce BHIPAOOTKH AIMEKTPHUYECKON U TEIUIOBOW SHEPTHH
Ha TCIUIOBBIX 3JICKTPOCTAHIIUAX

DJeKTpOoCTaHIMK He 0JI0YHOTO U G10YHOTO THIOB. [IpenMyiiecTBa NPUMEHEHUS KPYITHBIX
OJIOYHBIX YCTaHOBOK.

Komnonorka anekrpoctanimii. CTaHIMK € 3aKPBITOM U OTKPBITON KOMIIOHOBKOH 000PY/10BaHUSI.
I'mapaBnnyeckue 3exkrpoctaniyn (I'3C). Tunsl ['2C: npUIIoTHHHBIE, PYCIIOBBIE,
JICPUBAIIOHHBIC U TTIOTHHHO-IEPHUBAIIMOHHBIE.

IIpeumyiecTBa U HEJOCTATKH TUAPABINYECKUX DJIEKTPOCTAHIIUN.

I'uapotypOuHBL, reHepaTopsl U ANEKTPHUECKHE pacnpeaenuTenbable yerporictBa [DC — ux
YCTPOWCTBO M Ha3HAYCHUE B TEXHOJIOTMYECKOM IIPOIIECCE BHIPAOOTKH IIEKTPUUECKOH SHEPTHH.
Komnonoska I'DC, rpaduku BeipaboTku snekTpuueckoit sneprun. Kommnonoska ['OC, rpaduku
BBIPAOOTKHU AJIEKTPOIHEPTHH.

I'mapoaxkkymynupytomue anekrpoctanimu (I'”ADC), ux Ha3HaueHHeE.

Aromasie anekTpoctaninu (ADC). OOIee npeacTaBiIeHNe O SISPHOM TOILTUBE U €r0
UCTIOJIb30BaHMU B peaktope. [IoHATHE 0 TEXHOIOTHYECKOM Mpoliecce BBIPA0OTKE IEKTPOIHEPTUH Ha
ADC.

DJEeKTPUUECKHE CETH: MEKCUCTEMHBIE, palicpeieNnuTeNbHbIe, MecTHhIE. Pa3neneHue
OJICKTPUUCCKUX ceTeilt mo HOMUWHAJIBHOMY HAIIPS>KCHHUIO.

OCHOBHBIE OOBEKTHI OJICKTPUUYCCKUX ceTel: NOoACTaHIIUH, JIMHUHU SJICKTPOIICPpEaaYu — UX THUIIBI,
Ha3zHauCHHE.

1.5.2. Dnekmpooobopyoosanue 31eKmpuiecKuX CManyuil u 3J1eKmpocemelil.
QHCKTpI/I‘IeCKI/Ie MAaIOWHBI U arraparsl, UX KJ'IaCCI/I(bI/IKaIII/ISI, Ha3HA4Y€HHEC U OCHOBHBIC Tpe6OBaHI/I$I
K HUM.

CunxponHbIe reHepaTopsl. Tumbl reHepaTopoB. HoMuHaNbHBIE BETUYUHBL, XapaKTEPU3YIOIIHe
CHHXPOHHBIN reHepaTop. KoHcTpyKumy reHepaTopoB, CHCTEMbI OXJIaKACHHS, CUCTEMbI BO30YKICHHS,



aBTOMAaTHYECKOE rallleHUe MarHUTHOT'O IOJIS.
OJeKTpoABUraTeIN: aCHHXPOHHBIE, IOCTOSIHHOTO U NIepEMEHHOro Toka. KoHcTpykuus
3NEeKTPOABHTaTeNei, 0071acTh MPUMEHEHNSI.

CunoBsie TpanchopMaToOpsl U aBTOTPaHC(HOPMATOPHI: KOHCTPYKIMH, HA3HAYEHHUE, 00JIaCTh
npumeHeHus. TpancopMaTopHbIe BBOIBI.

BrIiknrouatenu nepeMeHHOT0 TOKA: OCHOBHBIE TPEOOBaHUS K HUM, KilacCu(UKaIMs, Ha3HAYCHHUE.
MacnsiHble BBIKITIOUATENIN ¢ OOJIBIINUM U MaJbIM 0OBEMOM Maciia, TUIIBI BBIKIIFOUaTeNel, 001acTh
IPUMEHEHUS

BoszaymiHeie BBIKITIOUATENH, BEIKIIIOYATENN C OTACIBHBIMU U KOPOTKO3aMBIKATEIIMHU — 00JIACTh
npuMeHeHus. BBoibI MacisHbIX BRIKIIIOYaTeseil. BakyyMHbIe BBIKIIIOUATENH.

Pa3zpennnuTeNnn: 0MHONOIOCHBIE, TPEX HOJIOCHBIE —Ha3HAYEHUE U 00J1aCTh IPUMEHEHHSL.
VYnpapneHue BRIKIIOYATEISIMUA U pa3beAMHUTESIMU. [IprBOABI pyuHBIe, TPY30BbIE, IPYKUHHBIE,
3JEKTPOMAarHUTHEIE, SIEKTPOIBUTaTeIbHbIE, THEBMAaTHUECKHE.

KommyTtanmonnsie ammapatsl HanpsbkeHueM 1o 1000 B.

H3mepuTenbHble TpaHCPOPMATOPBI HAMIPSHKCHUS  TOKA: KOHCTPYKIIHS, Ha3HAYECHHE.

IIpoBoanuku Toka. LIIMHBL, IMHHBIE KOHCTPYKIUH. DJIEKTPUYECKUE KOHTAKTHI, TOKOIIPOBOJIBI.
OcHoBHBIE TpeOOBaHUS K HUM, HA3HAYCHHUE U IPUMEHEHUE.

HewnzonmuposanHabie MHOTOTIPOBOJIOYHBIE TTpoBOoaa. Kabemn. HarpeBanue mpoBOIHUKOB 1
anmnapaTosB.

DIIEKTPOANHAMUYECKAS CTOMKOCTh ITMHHBIX KOHCTPYKUHUI U anmnapaTos.

KoMmyTanuonHble annaparsl HOCTOSIHHOTO ToKa HanpsbkeHueM A0 1000B. OtkiroueHue uenen
MOCTOSTHHOTO TOKAa. BhICTpoIeiicTBYIOIIME BHIKITIOYATENN TOCTOSIHHOTO TOKA.

N3019TOPBI: ONOpPHBIE, IPOXOAHBIE, TOABECHBIC. | NPIISHIBI H30JSTOPOB OAHO-LIEIHBIE U MHOTO
LIETHbIE: NOAEPKUBAOLINE, HaTshKHBIe. KoHCTpyKuus, Ha3HaueHue. JIuteliHble BBOABI.

CuIIoBbIC M KOHTPOJIbHBIC IeKTpruueckre kadenn. KOHCTPYKTHBHOE BBIMOJIHEHUE KalOeneil.
3amuTHBIE TOKPOBHI Kabeneil. CoeAMHNTENbHBIE U KOHIIEBhIE KabenbHbIe My(ThL. Macio
HaIOJHUTEIbHBIC KaOenu Ha HanpspkeHue 110 u 220 kB. [Tonmustunenopsie kadenu tuna AIIBII Ha
Hanpspkenue 110 kB. Kabenu B modazHOM HCIIOTHEHUH.

3aKpeIThIe pacnpenenuTeNnbHbie yerporicTBa (3PY) 1 oTKpBITEIE pacipeieTuTeNnsHbIe YCTPOHCTBA
(OPY), ux xkoHCTpYKLIMS U 00J1acTh IpUMEHEeHHsI. KOMIUIEKTHBIE pacnpelesInTeNbHbIe YCTPOHCTBa
BHyTpeHHel (KPY) u napyxuoit (KPYH) yctaHOBKH, KOHCTpYKIHS, TprMeHeHue. KoMIuiekTHbIe
parcpenenuTenbHble yCTpoicTBa ¢ anekTpora3zosoil n3omsinuen (KPYD). Kommnnextable
tparcdopmaropusie moactanmuu (KTII).

1.5.3. Obwue mpebdosanus K 31eKmponadopamopusm no UCHbIMAHUAM U UIMEPEHUAM 6
91eKmpOyCmano6Kax.

O061ue TpeOOBaHUs K 3JIEKTPOIa00PATOPHUSM 10 UCIILITAHUSAM M U3MEPCHUSM B
anekTpoycraHoBkax (nanee ITJT). Heooxomumocts peructpaiuu DTJI B opranax Pocrexnaazopa.
[lepeuens moxymeHTarmu, HeoOxoaumoit st peructpanuu DTJI B opranax Poctexnamzopa.

1.5.4. Memoouku uzmepenuil, ucnotmanuii

TpeboBanus cranpaproB kommiekca [OCT P 50571. OGnacth npuMeHeHusl.

ITpoekTHast JOKYMEHTALMsI HA UCIIBITYEMYIO 3JIEKTPOYCTaHOBKY M ITPOU3BOJCTBEHHAS
JOKyMeHTalus (cepTu(UKaThl, HHCTPYKIUH, DIEKTPUIECKUE CXEMBI U T.]1.).

BusyanapHBIH 0CMOTp 3JIEKTPOYCTAaHOBKH: BRIOOP METO/IOB 3aIUTHI OT MOPAKEHHS ANEKTPUIECKIM
TOKOM; BBIOODP POBOAHUKOB B COOTBETCTBHH C JIOITYCTUMBIMH Harpy3kaMu 10 TOKY W MaJeHUSIMU
HanpsDKEHUsI; HUIMYKUE POTUBOIIOXKAPHBIX YIJIOTHEHUH 1 COOIIOACHUE APYTUX Mep MPE0CTOPOKHOCTH,
MPETATCTBYIOINX PACIPOCTPAHEHUIO OTHS, M JUIS 3alIUTHI OT TETJIOBBIX BO3ACHCTBUI; BRIOOp U
YCTaHOBOYHBIE TapaMETPbl YCTPOMCTB 3alUTHI, KOHTPOJISI U CUTHAIM3ALMH; HATMYUE U ITPABUIIBHOE
PAacIoioKeHNEe COOTBETCTBYIOLINX OTKIIOYAIOIIUX U KOMMYTHPYIOLIMX YCTPOHCTB; BEIOOD
3IEKTPOOOOPYIOBAHNSA U 3AIIUTHBIX MEP B 3aBUCUMOCTH OT BHEIIHUX BO3JEHCTBHIA; IPOBEPKY
MapKUPOBKHU (MJCHTU(QHKAIINH ) HYJIEBbIX pab0ovnX U 3alUTHBIX MPOBOIHIUKOB; HATUYHE OTHOTIOIIOCHBIX
NEPEKITIOYAIOIINX YCTPOMCTB B (pa3HBIX MPOBOJHUKAX COTJIACHO TPEOOBAHUAM HPOESKTHOU H
HCITOJTHATEIILHOM TOKYMEHTAITUH; HAUTHIUE CXEeM, TTPEIYIPEKIAIONNX HAIITUCEH WIIH IPYTOU ITOT00HOM
WHQOPMAITUH;, TPOBEPKY MAPKUPOBKH (MJCHTU(PHUKAIINH) [IeTIel, YCTPOHCTB 3allIUThl OT CBEPXTOKOB,
BBIKJIFOYATENICH, KIIEMM U JIp.; TPaBUILHOCTD COSAMHEHHS IPOBOAHUKOB; HATMYHE U IPABUIIBHBIA BHIOOD
3aIUTHBIX TPOBOAHHUKOB, BKJIHOYasi OCHOBHBIE U IOTIOJIHHUTEIBHBIE BBIPABHUBAIOIINE TIPOBOIHUKHY;
JIOCTYITHOCTD yJIOOHOH paboThl, WASHTH(QUKAIIUN U TEXHUIECKOTO 00CITYKUBAHHS dJIEKTPOYCTAHOBKH;



HaJMYHE U TIPaBUIBHBIA BEIOOD (MPpH HEOOXOIUMOCTH) MEp 3aIUTHI AIEKTPOYCTAHOBOK: B 3aBUCHMOCTH
OT BHEIIIHUX YCJIOBUH; 3alIUTHI AJIEKTPOYCTAHOBOK /10 1 KB 0T nepenanpsikeHui, BI3BaHHBIX
3aMBIKaHUSIMH Ha 3eMJIIO B DJIEKTPOYCTaHOBKaX BbIlIe | KB; OT TpO30BBIX U KOMMYTAIIMOHHBIX
nepeHanpsbKeHU; OT IepeHANPSHKEHUH, BEI3BAHHBIX SEKTPOMAarHUTHBIMU BO3JCHCTBUSIMU; HATTMUUE U
MPaBUILHBIA BEIOOP (TIpH HEOOXOIMMOCTH ) H3MEPHUTEIHLHOTO TpaHchopmaTopa Toka 1o 1000 B.
Hcnwitanus. [locaeaoBaTeabHOCTh NMPOBEAESHUS IPOBEPOK, U3MEPEHUM U UCTIBITAHU.

H3mepeHne copoOTHBIICHNUS H30JISIIUHU SIEKTPOYCTaHOBKH (IIPOBOIOB, KabeneH,
AIIEKTPOOOOPYIOBAHN).

O6macth mpuMeHeHns. Cxema MeraoMMeTpoB. OCHOBHBIE XapaKTePUCTHKU U

MOTPEIIHOCTH MTPH U3MEPEHUN CONMPOTUBIICHUS H30JIALUH, UCKIIIOYEHUE MOrpenIHocTel. Pusnueckuii
CMBICII SIBJICHUS a0COPOIIMHU H €ro MPAKTUYEeCKOe MPUMEHEHHE.

[IpoBepka HaTMUMS LEMHU U Ka4eCTBA KOHTAKTHBIX COSAMHEHHUH 3aHYNIAIOMINX (3a-36MIIIOLINX) U
3aIIUTHBIX TPOBOJHHUKOB.

[TpoBepka 1enu «da3za-HyJab» B INEKTPOyCcTaHOBKaX 70 1kB ¢ riyxum 3a3emieHreM HEHTpau.
W3MepeHueM NOIHOTO CONPOTHUBIICHUA NEeTH (a3za-Hyib. Vi3MepeHue conpoTHBICHUS NETIN «(a3za-HyJby»
Croco0OM MaJeHUs HaNpsDKeHUA. M3MepeHre conpoTUBIIEHHS ETIHN «(a3a-HyiIb» C IOMOIIbI0
OTJEFHOT0 HCTOYHHKA 3JICKTPOIIUTAHUSI.

[IpoBepka pabOTOCIIOCOOHOCTH aBTOMATHYECKUX BEIKITIOUaTenel (AB).

IIpoBepka neicTBUS MaKCUMaIbHBIX, MUHUMAJIBbHBIX WM HE3aBUCUMBIX pacuenureicii AB.

[TpoBepka paboTbl AB 1 KOHTaKTOPOB MPH MOHWKEHHOM X HOMHHAIBHOM HANPSKEHHUSIX

OTIepPaTUBHOTO TOKA.

IIpoBepka paboTs! ycTpoiicTBa 3amuTHOro oTKimodeHus (Y30). MeTo, OCHOBaHHBINH HA CO3/IaHUH
HCKYCCTBEHHOM LIENU TOKA YTEUYKHU U PEryJIUPOBAHUH 3TOTO TOKA IIEPEMEHHBIM PE3UCTOPOM,
BKITIOUEHHBIM MEXTy (ha3HBIM MPOBOJIHUKOM Ha CTOPOHE HArPy3KH M OTKPBITON MPOBOJISIICH YacThIO.
Mertoa, py KOTOPOM PETYIUPYEMOE COIPOTUBICHUE IPUCOSAUHSAIOT MEXIY OJHUM IIPOBOJHUKOM
(da3HBIM MK HyJIEBBIM pabovrM) Ha CTOPOHE TUTAHUS U IPYTHM ITPOBOJTHUKOM (HYJIEBBIM PaOOYHM WITH
(a3HbIM) Ha CTOPOHE HArPY3KU. METO, UCTIONB3YIOIIUI BCIOMOTATEIbHBIH AIIEKTPO/I.

KonTpone napamMeTpoB 3a3eMIISIOMINX YCTPOICTB.

Tepmunsl u onpenenenus. [IpoBepka 31eMEHTOB 3a3eMIIAIOIIETO ycTporcTBa. [IpoBepka nenu

MEXY 3a3eMIIMTEISIME 1 3a3eMJIISIIOIIMMHE diieMeHTamMu. [IpoBepka coCTOsIHUS TPOOMBHBIX
npeaoxpanuteneit. IsmMeperne compoTUBICHUS 3a3eMIISTIONIETO yeTpoiicTBa. OOopyaoBaHue,
UCIIOJIb3YEeMO€ Il KOHTPOJIS ITapaMeTPOB 3a3eMJISIFOILIETO YCTPOICTBA.

ITpoBepka COOTBETCTBUSI CMOHTUPOBAHHOM AJIEKTPOYCTaHOBKH TPEOOBAaHUAM HOPMAaTHBHOM U MPOEKTHON
JIOKYMEHTAINH (BU3YaJIbHBII OCMOTD).

Cunossie kabenu 0,4 kB. Onpenenenue nes0CTHOCTH KU U (a3upOBKH, n3MepeHne R uzomsuuu.
HcnplTanue MOBBILIEHHBIM BHIIPSIMICHHBIM HanpsbkeHneM. MapKupoBKa.

[TpoBepka pabOTOCIIOCOOHOCTH ¥ MPABUIBHOCTH (PYHKIIMOHHPOBAHUSI MTOTHOCTHIO COOPAaHHBIX CXEM
3alllUThI, YIIPABJICHU A, aBTOMATUKH, CUTHAJIM3all 1 aBTOMAaTUYCCKOI'O BKIIIOYECHUA PE3CPBHOIO IMTUTAHUA
(ABP) B anexTpoycranoBkax a0 1kB.

H?,MepeHI/IC COIIPOTHUBJICHUA U30JIA1IUHU 110J1a U CTCH.

TemnoBU3MOHHOE 00CIIEI0BaHNE HU3KOBOJIBTHBIX 3JIEKTPOYCTAHOBOK U OIIEHKA UX TEXHHUUYECKOTO
cocrosHus. TernoBuzopsl. [IpenensHble 3HAYEHNS TEMIIEPATYpPhl HATPeBa U TEMIIEPAaTyphI ee
MPEBBILICHHUS.

TpebGoBaHMA K MPOTOKOIY UCTIBITAHUN AJIEKTPOyCcTaHOBKH. OCHOBHBIE CBE/ICHNUS, COACPIKAIIIHECS B
npotokoie. [Iporpamma ncnsiTanuii. TpeboBanus kK 0hOpMIICHHIO TPOTOKOJIA.

1.5.5. Annapamypa 0na npoeedenus uCRbIMAHUI U U3MEPEHU ITIEKMPUUECKUX NAPAMEMPOs
9J1EKMPOoodOpyo0osanus.

HcnplTanne 301111 3IEKTPOOOOPYAOBaHUS OT IIOCTOSIHHOTO UCTOYHUKA TOKA MPOMBIIIITIEHHON
qaCTOThI, HA3HAYCHNEC HUCIIBITAHAM.

OcHOBHBIE Tpe60BaHI/I$[, NPEABABIIACMBIC K allliapaType HUCITBITATEIILHOMN YCTaHOBKH.

KoHcTpykius ycTaHOBKH, 3JIEKTpPHUUECKas CXeMa YCTaHOBKH. McnbiTaTenbHble TpaHC(HOPMATOPEI.
HpeHeHBHOC 3HAYCHUEC UCHBITATCIIbHOT'O HAIIPSAXKCHUA B 3aBUCHUMOCTH OT HOMUHAJIBHOI'O HAITPAXKCHUSA
HCIBITYyeMoro obopynosanus. OnpeseneHre 3HAUCHUNA HATIPSHKEHUS M MOIITHOCTH HUCITBITATETbHBIX
TpaHchopmatopoB. McmbiTarenbHble TpaHC()OPMATOPhI, IPUMEHSEMBIE [T UCTIBITAHUHA W30JISLUN
Pa3IMYHBIX TUIIOB AJIEKTPOOOOPYIOBAHUS, UX OCHOBHBIE TEXHUUECKHE XapAKTEPUCTHKH, PEXKUM PaOOTHI.
CxeMbl KacKaJJHOTO COEJIMHEHHSI CTIBITATELHBIX TpaHCcPopMaTopoB. Mcnoibp3oBanue ofHO(A3HBIX U
TpexQa3HbIX CHJIOBBIX TPaHC(HOPMATOPOB B KAUECTBE UCTIBHITATEILHBIX.



YerpolcTBa Ui peryIMpOBaHuUs HCIIBITATEIBHOTO HANIPSHKEHUS: PETYIUPOBOYHBIC
aBTOTPaHC(HOPMATOPHI U TpaHC(HOPMATOPBI, UHIYKLIUOHHBIE PETYIATOPbI, IPOBOJIOYHBIE IIOI3YHKOBbIE U
CTYIIEHYAThI€ PEOCTATHI, JKUAKOCTHBIE PEOCTATHI, TOTEHIIHOMETPHI, THPUCTOPHBIE PETYIATOPHI U JIP.
Ha3nauenue, KOHCTpYKIIMH, OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKH, IPEUMYILECTBA U HEOCTATKH.
KoHTponbHO-H3MepHUTENbHAS U 3allUTHAS allllapaTypa: aMIepMeTp, BOJIbTMETP, CTATHCTUYECKHUM
KHIIOBOJIBTMETP, IIIAPOBBIE Pa3pSAHNUKH, JEIUTENN HanpsDkeHnd. HazHaueHne n3MepuTENbHON
anmnapaTypsl U cXeMbl BKIItoueHus. [IpenMyiiecTBa 1 HEAOCTATKU CXEM U3MEPEHHS UCIIBITaTENbHOTO
HanpsDKEHUs. 3aluTa UCIBITATEIbHON YCTAaHOBKY OT NEPErPy3KH 10 TOKY.

HcnplTanne U30/I1UH 3IEKTPOOOOPYA0BaHUS OT IIOCTOPOHHETO HCTOYHUKA BBIIPSMHUTEIBHOTO

TOKA TOBBIIIEHHOTO HANPSYKEHUsI, HA3HAYEHNE UCTIBITAHUM.

TpeboBanus, mpenbsIBIsSEMbIE K CTALIMOHAPHBIM U MIEPEABIKHBIM BEICOKOBOJIBTHBIM
UCIBITATENIEHBIM yCTaHOBKaM. KOHCTpYKIMS yCTaHOBKH, JJIEKTPUIECKas CXEMA.

HcnpiTatenshble Tpanchopmatopsl. [IpenensHble 3HaUeHNS NCTIBITATEILHOTO HATIPSKEHUS B
3aBUCHMOCTH OT HOMHHAJIBHOTO HANPSDKEHHSI UCTIBITHIBAEMOTO 000PYAOBAHHUSL.

Y CTpOHCTBO AT PEryIMPOBAHUS UCIBITATEIBHOIO HANIPSDKEHUS U TpeOOBaHUs, PEAbSBISIEMBIE K
HEMY.

Crabunnzatopsl HAIPSHKEHUS JIEKTPOHHBIC U AJleKTpoMarHuTHbIe. [Ipenmyniectsa u

HefocTaTKH. OCHOBHBIE TEXHHYECKUE MTapaMETPBHI.

BrinpsiMutensHble yCTpOUCTBA.

ONeKTpOHHBIE JIAMITbl, OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKH JIAMIIOBBIX BBIPAMUTENEH.
CeneHoBble, KpEMHHUEBBIE 1 TePMaHUEBBIE TIOTYIIPOBOAHUKOBBIE BBIIPSIMUTENN U THPUCTOPBI, UX
OCHOBHBIE TEXHUYECKHE XapaKTepUCTUKN. HeTrocTaTKy JTaMITOBBIX U MOJTYTIPOBOAHHKOBBIX
BhIpsiMUTEINEH. O0NIacTh TPUMEHEHHS.

Cxema OHOMOMYIEPUOAHOIO BRINIPSIMIICHHUS, CXeMa YABOEHUS C MyJIbCUPYIOIINM HaIlPsHKEHUEM

Ha BbIxoJie. CpaBHUTENBHAS OLIEHKA CXEM BBIIIPSIMIICHUS.

Criaxxusaroniyecs eMKOCTH, HA3Ha4YE€HUE U TPUMEHEHNE. TeXHHYECKUE XapaKTePUCTUKH
KOHJICHCATOPOB, MPUMEHSAEMBIX JIJIsl YMEHBIIIEHHUS MyJIbCALlUU HAMPSHKEHUS B CXEMaX BBIIPAMIICHHUS.
[TpuGops! 1 ycTpoiicTBa I U3MEPEHHS Ha CTOPOHE HU3KOTO HANPSDKEHUSI U Ha CTOPOHE
BBITNPSMIIEHHOTO HANIPSKECHUS.

®dasoperynaropsl, Ha3HaueHUE U KOHCTpyKuus. Da3operyssarop Ha 6a3e aCHHXPOHHOIO
ANEKTPOABHTATENS C (Pa3HBIM POTOPOM, TEXHHUYECKAS XapaKTEPUCTHKA, IPUMEHEHHE.

YCTpoRCTBO AJI U3MEPEHUS AUANEKTPUIECKUX TIOTEP KUAKUX AUAITEKTpUKOB. Cocy s
U3MEPEHHST JUIIEKTPUUECKHUX MOTEPh TPAHCPOPMATOPHOTO Maciia, M3MEPEHHE AUIIEKTPHUECKUX ITOTEPh
TpaHc(HOPMATOPHOTO Maciia MOCTOM MEPEMEHHOTO TOKa.

[TpuGops! 11 U3MEPEHHsT COPOTUBIICHHUS H30JIALUH JIEKTpooOopyRoBanus. MHIyKTOpHbIE 1
IEKTPOHHBIE METOMMETPBI, KOHCTPYKIMS, TpuMeHeHue. [lITanra 11 KOHTPOIIs COCTOSAHUS THPIIH]
M30JIATOPOB METOOM M3MEPEHHUS EMKOCTHOTO TOKA, KOHCTPYKIIHS, IPUMEHEHNE.

[TpuGops! 11 N3MEPEHHST DIEKTPUIECKUX BETUYNH: BOJIETMETD, aMIIEPMETP, YaCTOMETPEI,

oMMeTp. CxeMbl BKIIOYEHHUS X B JIEKTPUUECKYIO Lemb. [[puMeHenne nuyHToB 1 106aBOYHBIX
COTIPOTHBIICHHUH NP U3MEPEHUH.

CranuoHapHbIe U TIepe/IBUKHBIC YCTAHOBKY JUTSL UCTIBITAHHUS U3OJISIIIAN 3JIEKTPOOOOPYI0BaHUS OT
MTOCTOPOHHETO NCTOYHMKA TOKA. CTallMOHAPHBIA CTEH]T AJIS IPOBEICHUS BBICOKOBOJIBTHBIX HCIIBITAHUM,
Ha3HaueHHE M KOHCTPYKLUs. OO0py10BaHNE UCIBITATENBHBIX YCTAHOBOK: MCIIBITATEIbHbIN
TparcpopmaTop, MOCT IEPEMEHHOTO TOKA JJISI U3MEPEHHUS AUIIEKTPUIECKIX OTEPh, HATPY30YHBII
TpaHchopmaTop, TpaHCPOPMATOP HAIPSHKEHUS, IAPOBBIE PA3PSIHUKH, BHIIPSIMATEILHOE YCTPOUCTBO,
IyJIb YIIPABIICHUS.

Anmapatsl ISl ICTIBITAHUS CPEACTB 3aLTUTHI OT IEUCTBUS 3JIEKTPUUECKOTO TOKA IMTOBBIIIIEHHBIM
HanpsKEHHEM OT MMOCTOPOHHETo ucTouHuKa. KoHCTpyKIns anmapaToB, Ha3HAYEeHNE, TEXHUYECKUE
XapaKTepUCTHKY alapaToB, METOJUK UCTIBITAHUM.

Armmapatypa s OIIpe/IelIeHNsI MECTa MOBPEeXAeHUs Kabeneil. MeTo bl onpeieieHns MecTa
MOBPEXKICHUS: MHIAYKIITMOHHBIH, UMITYJIbCHBII METOI, KabeIhHOTO pa3psaaa, MeTIeBOH, aKyCTHIECKUH,
KOHTAaKTHBIN METO/ Ha IIOCTOSHHOM M IIEPEMEHHOM TOKe. I'eHepaTopbl BICOKON 4acTOTHI, X
NPUMEHEHHUE B yCTPOICTBAX AJIS ONpeIeeHUs] MecTa NoBpekaeHus kadenei. Kabene nckarenu, ux
Ha3HA4YeHHE M KOHCTPYKLMA. IHIYKIIMOHHBIE M aKyCTHYECKHE JATUHKH.

TpanchopmaTops! A IPOKUTa MECT TIOBPEKICHHN KaOesel, peryIsaTopbl TOKa MPOKUTa.
Arnmapatypa A ONpeIeNeHNs] MECTA MOBPEXKACHUS BO3AYIIHBIX JIMHUN — UMITYJIbCHBIE

U3MEPUTENH JIMHUH ¢ TEHEPaTOPOM UMILYJIbCOB BBICOKOIO HanpsbkeHus u 0e3 reHeparopa. [Ipuniun



YCTpOICTBA.

1.5.6. Hcnvimanus u usmepeHus 31eKmpuieckKux napamempos neKmpoooopyoosanus
Heo0xonumocTs 1 Ha3HaYEHUE TPOU3BOJICTBA U3MEPEHHS ApaMETPOB M UCTIBITAHUS
ANIEKTPOOOOPYAOBAHUS IIEKTPUUECKUX CTAHIIMNA U CETEH.

Knaccngukanus cpeacTs u3sMepeHus 3IeKTPUUECKUX BeauunH. ENnHNIBI H3MepeHuH.
MexnynaponHas cucreMa enunun CU.

Knaccudukanus uamepeHnii: npsiMble, KOCBEHHBIE 1 COBOKYITHBIE H3MEPEHHUSI.

MeTobl ANEKTPUUECKUX U3MEPEHUI: METOI HEIOCPEICTBEHHOMN OLIEHKU, METO/] CPaBHEHHS,

METO/ 3aMeIleHHS, METO]] COBIAACHUS, HyJIEeBOW MeTOl, TudepeHunanbHbIi MeTo . O6IacTh ux
npumenenus. Mepsl. OHO3HAUHBIE 1 MHOTO3HAUYHBIE Mepbl. Haboph! Mep.

Bunasl cpencTs 31eKTpUUECKUX U3MEPEHUI — MEpPBI, IEKTPOM3MEPHUTENbHbIE IPE0Opa30BaTey,
3NIEKTPOU3MEPHUTENbHBIE YCTAHOBKH, H3MEPUTENIbHbIE HHPOPMALMOHHBIE CHCTEMBI.

IlorpemHocTs cpeacTB u3mepeHust. CTaTucTUyecKas M JUHaAMH4YecKas MorpeHocTi. OCHOBHEBIE

1 TONIOJTHUTEIbHBIE TIOIPEIIHOCTH.

AOGcouoTHasI T OTHOCUTENbHAS! TOTPELIHOCTH TPHOOpoB. [IprBeaeHHAas TOTPELIHOCTb.

OO0111e XapaKTepUCTHKH IEKTPON3MEPUTENBHBIX PUOOPOB; CTATUCTUYECKAS TIOTPEIIHOCTD,
Bapuanys MoKa3aHui, YyBCTBUTEILHOCTh K H3MEPSIeMO BEIMUMHE, AUANa30H U3MEPEHUH, COOCTBEHHOE
notpebieHre MOILIIHOCTH, BpeMsl yCTAaHOBJICHUS ITOKa3aHUH, HAJIEKHOCTh IPUOOPOB.
DeKTpon3MepuTeNbHEBIE IPUOOPHI: MOKAa3bIBAIOIINE, CYMMHUPYIOIIIE, HHTETPUPYIOLIHE,
(UKCHpYIOLIHE U PETUCTPUPYIOIINE, CTAIIHOHAPHBIEC U MIEPEHOCHBIE AIIEKTPOU3MEPUTENLHBIE IPHOOPHI.
W3zmeputenbuble mpeoOpaszoBarenn. [IpeodpazoBarenu 371eKTPHUECKUX BETHUUH B JIIEKTPUIECKUE

e BennuuHbl. [IpeoOpazoBareny HEINEKTPUIECKUX BEIMYHH B 3JICKTPUUECKHE.

Oranonsl, 00pa3loBEIe U paboune MepEhI.

OJeKTpoMexaHnYecKre U3MepUTeIbHbIe TPUOOphL. IIpuHINT paboThl 31€KTPOMEXaHUIECKUX
npubopoB. [loapazaeneHue AMeKTpOMEXaHIMIECKUX MTPHOOPOB 10 CTIOCO0y MpeoOpazoBaHus PU3NIECKOi
BEITUYUHBI, TI0IBOJIUMOM K MPUOOPY, B MEXaHUYECKOE TIepeMEIlIeHHE TIOIBIDKHOM yacTu. Bparmarommii
MoMeHT. OCHOBHEBIE Y3JIbI U IETallN AIEKTPOMEXaHUIECKUX MTPUOOPOB, X HazHaueHue. Kiacc ToyHOCTH.
JlocToMHCTBA M HEIOCTATKH JIEKTPOMEXaHUIECKUX IIPUOOPOB.

MarHuTo3JeKTpHUECKIe U3MEPUTEIbHBIC MPUOOPEl. MarHuTHas cucTeMa

MarHUTO3JIEKTPUYECKOTO U3MEPHUTEIHLHOI0 MEXaHW3Ma. Bpamaromuii MOMEHT B MarHUTORJIEKTPHIECKOM
npubope. Kitacc Tounoctu. JlocTonHCTBa M HEIOCTATKH.

MaraurosneKTpHYeCKUe JIOTOMETP, UX TPUMEHEHHE.

DeKTpOMarHuTHBIE U3MEPUTEIbHBIC TPUOOPHL. [IpUOOPHI ¢ MIIOCKOH M KPYTIIOH KaTyIIKaMH, C
3aMKHYTBIM MarHUTOINPOBOAOB. Bpamatomuii MomeHT. [IppuMeHeHne 3J1eKTpOMarHuTHhIX
n3MepuTenbHbIX Ipubopos. Kitacc Tounoctu. JlocToMHCTBA M HEAOCTATKY.

JIByX MOMEHTHBIN 3JIEKTPOMATrHUTHBIHI JIOTOMETD.

DNeKTpoJMHAMUUECKIE U3MEPUTENbHEBIC MPUOOpLI. Bpamarommii MomenT. [Ipumenenne
3JIEKTPOAMHAMHUYECKHUX N3MEpUTENbHBIX prnbopoB. Kiace Tounoctu. JlocTOMHCTBA U HEAOCTATKH.
DdepporuHaAMUYECKUE, JEKTPOCTATHUECKHE, HHAYKIMOHHBIE H3MEPHUTEIIbHBIE IPUOOPHI.

[MpuHIMN AeHCTBHS, MPUMEHEHHE, KJIACC TOYHOCTH, IOCTOMHCTBA U HepocTaTKu. LIIyHTBI 1 JoOaBovHbIC
COIIPOTHBIICHUS, MX HA3HAUYEHHE U MpUMeHEeHHEe. CXeMbl BKJIIOUEHHUS C U3MEPUTENBHBIM IPUOOPaM.
Knacc Tounoctu.

H3mepuTenbHble TpaHCPOPMATOPHI IIEPEMEHHOTO TOKA, Ha3HAYCHUE U IPUMECHEHHE.

KoHncTpykius n3mMepuTenbHbIX TpaHC(HOPMaTOPOB.

CxeMbl BKITIOYEHUS] H3MEPHUTENILHBIX TPAaHC(POPMATOPOB TOKA U HANpPsbKEHHA. PexxuM paboTh
TpaHchopMaTopoB Toka. MHOTONpeiebHEIN TpaHchopMaTop TOKa, cxema TpaHchopmaTopa.
MHoronpeenbHbIi TpaHchopMaTop Toka, cxema TpanchopmaTopa, npuMeHenue. [lepeHocHbIi
TpaHnchopmarop Toka. KomreHcHpOBaHHBIM TpaHCPOPMATOP TOKA C MArHUTHBIM LIYHTOM.

Pexum paboThl U3MEPUTENBHBIX TpaHCHOPMATOPOB HanpsbkeHus. [lorpemrHocTu

TpaHchopMaTopoB HanpspkeHus. Kitacc TOUHOCTH CTallMOHAPHBIX U JIAOOPATOPHBIX TpaHCc(HOpPMaTOPOB
HanpsKEHUs.

WzmepurensHble TpaHCHOPMATOPHI HOCTOSHHOTO TOKA, HA3HAYCHUE, TPUMEHEHHE.

[IpuHIMIIMATEHAS CXeMa U3MEPHUTEIHHOTO TpaHchopMaTopa MOCTOSHHOTO ToKa. IlorpemHocTi
Tparc(opmaTopa MOCTOSTHHOTO TOKA.

WzmepurensHble TpaHCHOPMATOPH! HANIPSKEHUS OCTOSIHHOTO TOKa, Ha3HAYSHHE, TPUMEHEHHE.
[IpunnunuansHas cxema TpaHcHOpMaTOPOB HANPSHKEHUSI TOCTOSHHOTO ToKa. CoelmHEHne 0OMOTOK
Tpanchopmaropa.



M3Mepenue 351eKTpUYecKuX BEJIMUYMH METOJIaMU CpaBHEHHUS ¢ MEPOU. MeTo]1 0ITHOBPEMEHHOTO
CpaBHEHHA. MeTos pa3HOBPEMEHHOTO cpaBHeHUs. [[prHIINT MpuMEHsIeMBIX METO/IOB.

HcnpiTanue H30S1MH 3JIEKTPOOOOPYA0BaHUS MTOBHIIICHHBIM HAMPSKEHUE OT TOCTOPOHHETO
HCTOYHMKA TOKA: HA3HAYCHHUE UCTIBITAHUH, UX PE3yJIbTaThI, UCIIOIb30BAHUE TOMYUYEHHBIX PE3YJILTATOB.
Cxema u3MepeHuil IPH IEKTPUIECKUX NUCTIBITAHUAX THIIOB 3JIEKTpooOopymoBanms. BrusHue
3JEKTPUYECKHUX TOJICH.

WcnbrTanne u3041UK MOBBIICHHBIM HANPSX)KEHUEM OT MIOCTOPOHHETO UCTOYHUKA

BBITIPSIMIICHHOTO 3JIEKTPUYECKOT0 ToKa. CXeMBI UCTIBITATEFHBIX YCTAHOBOK: C OJTHOTIONYTIEPHOTHBIM
BBITIPSMIICHHEM DIIEKTPHYECKOTO TOKa, CXeMa YABOSHHS C IMMOCTOSHHBIM HalpshDKeHHeM Ha Beixoje. Cxema
YABOCHHUS C MyJIbCUPYIOLIUM HANIPSDKEHUEM Ha BBIXOJIE, X CPaBHUTEIIbHAS OLICHKA.

HcnpiTanue 30s1uH 3IeKTPO0OOPYA0BaHUS TIOBBIIICHHBIM HAPSKCHUEM TTPOMBIITUICHHOM
YaCTOTHI OT TOCTOPOHHETO UCTOYHHKA.

YcraHOBKa JUTsl UCTIBITAHUS, €€ DIICKTPUUecKas cxeMa. TpeOoBaHus, IPEIbIBISICMBIC K

ycraHoBKe. OCHOBHBIC y3JIbI M IPUOOPHI UCIIBITATEIEHON YCTAHOBKY, MX Ha3HAYCHUE.

3Ha4YeHNs UCTIBITATENbHBIX HAPSHKEHUH TP UCITBITAHIH U30JISIIIAN DIIEKTPOOOOPYTOBAHUS
TTOBBIIIICHHBIM HAIPSDKEHHUEM OT IIOCTOPOHHETO HCTOYHUKA TOKA. [[pogomKUTeTHOCTh UCTIHITAHHS
MOBBIIICHHBIM HANPSDKCHUEM B 3aBUCUMOCTH OT THIIA U30JISIIUH.

N3mepenwne conmpoTUBICHHUS N30JISIAN IIEKTPOOOOPYIOBAHUS C TTOMOIIBIO HHIYKTOPHOTO
MEroMMeTpa M JIEKTPOHHOTO MeroMMeTpa. Mi3MepeHne COPOTUBICHUS U30JIATOPOB C TPHUMEHEHUEM
IITAHT'M METOMMETpPA U U3MEPUTEIILHOM IITAHTH, pab0TAOIEH 10 METONY U3MEPEHHUSI EMKOCTHOTO TOKa.
N3mepenne nepexoaHoro COMpOTUBICHUS KOHTAKTOB BBIKITIOUATEIICH.

TaHreHc yria IUANIEKTPUIECKHUX ITOTEPh U3OISIIMOHHBIX MaTeprasioB. OleHKa COCTOSHUS

W30JISIIMHI 3JIEKTPOOOOPYIOBAHUS 110 3HAUYCHUS TAHTEHCA yrila TUAJICKTPHUSCKUX MOTEPh.
[TpoOuBHOE HanpsKEHUE U3OJAIUOHHOTO Macia, ero onpenenenue. [lousaTie o MeTonax
BOCCTAHOBJICHUS UAIEKTPUICCKUX CBOWCTB M3OJSIIMOHHOTO Macia.

Koaddumment tpanchopMaliiu CHIOBEIX U H3MEPUTENBHBIX TPAHCHOPMATOPOB, METOIBI FIX
OTpeIeTICHUS TIOCPEACTBOM U3MEPECHHUS FJICKTPUIECKUX [TapaMeTPOB.

XapaKTeprUCTUKH XOJIOCTOTO X0/1a U KOPOTKOT'O 3aMBIKAHHSI SJICKTPUICCKUX MAIIMH, UX
MCTIONB30BaHMe. MeTo b OMpe/IeIeHnsI IOTEPh XOJIOCTOT0 X012 AIEKTPUIecKuX MamuH. CIIocoObI
ompeieTICHUS HAPSDKEHNUS KOPOTKOTO 3aMBIKAHUS DJICKTPUUECKIX MAIITHH.

N3mepenne compoTUBICHUS KOHTYPOB 3a36MIICHUS PACIIPEICTUTEIIBHBIX YCTPONUCTB.

OmnpefeneHre Mo pe3yinbTaTaM H3MEPEeHUI COMPOTHBIIEHUS KOHTYPOB 3a3eMiieHus. M3mepenune
HaNpPsDKEHUS 1Iara U IPUKOCHOBEHUSI.

KouTpoiib (akTryeckoi KOHPUrypaIuu 3a3eMIISIONIET0 KOHTYpa SJHEProoObheKTa, HaX0XKICHUE
00pBIBOB B KOHCTPYKIIHU 3a3€MJISIOIIETO KOHTYPA.

[IpoBepka n3MeHeHHUs HANPsDKEHSI TpaHc(hopMaTopa Mpu NePEKITIOYeHUH YCTPOHCTBA
PEryIUpPOBAHUS HAMPSHKEHUS 1101 Harpy3Koi. CHITHE KPYTOBBIX THATPAMM.

IIpoBepka cOnmpOTHBIIEHHUS 3JIEMEHTA BEHTHIIBHOTO pa3psaHuKka MmerommeTpa 2,5 kB. U3mepenue
TOKOTIPOBOTHOCTH B 3aBUCHIMOCTH OT THIIA HAMPSHKCHUS P3PS THUKA.

N3mepenue Toka cpabaThIBaHUS U BpEeMEHU CpadaThIBAHUS aBTOMATUYCCKUX BHIKITIOUATEIICH.
CxeMsl, anmapaTypa U METoInKa u3MepeHuit. OnpeaeneHrne BpeMITOKOBOW XapaKTEPUCTHKHU TETIOBOTO
aBTOMATUYECKOTO BBIKITFOUATEIS.

N3mepeHne TOKOB KOPOTKOro 3aMblkaHui B Lernsix 220 B nepeMeHHOro U MOCTOSIHHOTO TOKA.

Buibl moBpexaeHNUs KaOe/IbHBIX JIMHUH. 3aMbIKaHUs Ha 3eMJTI0 O1HOM (ha3bl. MHOrOda3HbIe,
nByx(hasHble u Tpex(a3Hble KOPOTKUE 3aMbIKaHUs. J|BOITHBIE KOPOTKHE 3aMBIKAHUSI.

CurHanuzanus 3aMbIKaHUHN Ha 3eMITi0. MI3MepeHnst eMKOCTHBIX 3aMBIKaHUN Ha 3€MJTIO B

Pa3IUYIHBIX YaCTOTHBIX JHAMTa30HAX.

JucTaHIInOHHBIC METOIBI OIIPEACIICHUS MECTa TOBPEKIACHUS KaOeTbHBIX JIMHAN: JTOKAITMOHHBIH,
METOJT KOJIeOATEIHHOrO paspsa, NeTICBOM.

Tonorpadudeckue METOIBI OIIPEICTICHUS MECTA TIOBPEKACHIS KAOCIbHBIN JIMHUN; aKyCTHIECKUMN,
WHJYKIIMOHHBIN, KOHTAKTHBIM, MHAYKIIMOHHO-aKyCTUYECKUN UMITYIbCHBIH.

HaxoxpaeHnune Tpacchl KaOelnbHbIN JIMHWY, TITYOHHBI 3aJI05KeHUs Kabenst. OnpeneieHne Hy»KHOTO
ka0ens B IMyuyke Kadeyel MeTo1oM HakimagHou paMku. OThICKaHHE MeCTa IOBPEXKIEHUS KabeTbHON
JIMHUM [TPH OJIHO(A3HOM 3aMbIKAHUH JKUJIBI Ha 000JIOUKY.

Oco0eHHOCTH TOMCKA OBPESKICHHUH MOJIMATHIICHOBBIX KaOeew.

Buapl noBpexxaeHUN BO3AYLIHBIX JUHUI 3JIEKTPONEPEaaul B CETAX N30JIMPOBAHHON HEUTPAIbIO U

C TJIYXO 3a3eMJIEHHON HEUTpaibio. [[UCTaHITMOHHOE OJTHO — U JIBYXCTOPOHHUE METOJIbI.



Tonorpaduueckue nepeHocHbIe NPUOOPHI U1 MOUCKA MECTa 3aMbIKaHUS Ha 3EMJIIO.

1.5.7. Tpeoosanusa 6ezonacnocmu npu IKCRAYAmayuu I1eKmpoycmanoBox.

TpeboBanus kK epcoHany, 00CIYKHBAIOLIEMY JIEKTPOYCTaHOBKH. [ pymnmbl mo

3neKTpobe30mnacHoCTH. BrinonHeHne padoT B 371€KTpoycTaHOBKaX. JlomycTHMBIE pacCTOSIHUS 10
TOKOBEAYIIUX YaCTeH, HAXOISIIUXCS 110 HANIPSKCHUEM.

OpranunzanuonHsie MeponpusTus. Oomue TpedoBanus. JIna, oTBETCTBEHHBIE 3a Oe30IacHOe
npoBeseHne paboT, uxX npasa 1 o0s3aHHOCTH. CoBMeIIeHHE 0053aHHOCTEH OTBETCTBEHHBIX JIUIL. Brigaua
Hapsiaa win pacnopsbxeHus. CoctaB Opurazpl, Belgada pa3pelieHui Ha OArOTOBKY paboynx MECT U Ha
nomyck. [logroroBka paboyero mecra u gonyck. Haazop 3a nposenenuem pabdotsl. [lepeBos Ha npyroe
pabouee Mecto. OdopmiieHrE TIePEPHIBOB B pa0OTE U €€ OKOHYAHHUSL.

TexHnueckue meponpuarust. OTKIIOYEHNE U NPUHIATHE MEP, NPENATCTBYIOIINX OINO0YHOMY UIIH
CaMOIPOM3BOJIBHOMY BKJIFOUEHHIO KOMMYTAIIMOHHOM anmnaparypsl. BriBemnBanue miakaTos
6e3onacuoctu. Orpaxkaenue pabouero mecta. [IpoBepka oTCYTCTBHS HampsbKEHUsL. Y CTAHOBKA
3a3emiieHUs. [Iopsiok M cXeMBl YCTaHOBKH 3a3€MIJICHUM.

UcnsiTanns u n3mepenust. TexHuka 6€301acHOCTH IIPY UCTIBITAHUHM C 1101a4€i TOBBIIIEHHOT'O
HanpsDKEHUs OT MOCTOPOHHEro ucTouHuKa. TpeboBanus k nepconanxy. CoctaB Opuraapl, MpOBOISIIEH
HUCIIbITAHUEC. I[OHyCK " NOPAAOK IMPOBCACHUA HCIIBITAaHUH. 3a3eMIE€HNE UCTIBITATEIHLHON YCTaHOBKH
3amuTHOE U pabouee. OOSA3aHHOCTH MTPOU3BOAUTENS pabOT P HCTIHITAHUH.

TexHuKa 6€30MAaCHOCTH MPH PadOTE € NEKTPOU3MEPHUTEILHBIMU KIICIIAMH, U3MEPUTEIbHBIMH
mTaHraMuv, UMITyJIbCHBIM U3MEPUTECIIEM HHHHﬁ, METAaOMMETPOM U 3JICKTPOU3IMEPUTCIIbHBIMU HpI/I60paMI/I.
Cocras Opurazsl. [IpaBuina npuMeHeHMS.

PaboTa koMaHIMPOBaHHOTO IEPCOHATIA.

1.5.8. Cpeocmea 3auumet, ucnonvzyemoie 6 371eKmMpoyCcCmaHoKax.

CpencTBa KOJUIEKTUBHOM 3aIlUTHI U CPEACTBA UHAUBUAYAIbHOU 3aiUuThl. OCHOBHBIE
ANIEKTPO3alIUTHEIE CPeCTBa ATl pabOTHI B AJIEKTPOYCTaHOBKax HOpMBI KOMILIEKTOBAHUS CPEICTBAMU
3aIllUTHI: paclpeaeauTeIbHbIe yCTPOoiicTBa HanpsbkeHueM 1o u Beite 1000 B anexTpocTaniuit u
MOJCTAaHIMH, TpaHC(HOPMATOPHBIEC MTOJCTAHLUH U PaclIpeleINTeIbHbIE MYHKTH PACHPEACTUTEIbHBIX
anekTpoceredt 6-20 kB, IUTHI yIIpaBiIeHUs U MyIbThl YIPABICHUS ANEKTPOCTAHUMN U NOACTAaHIUH,
MMOMEIICHUC NCKYPHBIX JICKTPOMOHTEPOB, OIICPATUBHO-BBIC3IHBIC 6p1/1razu)1 110 OGCHy)KI/IBaHI/IIO
NOJCTAaHIMH U paclipeJeTUTEIbHbIX 3JEKTPOCeTe!, Opurapl HEHTPAIN30BAHHOIO PEMOHTA MTOJICTaHIHH,
BO3/YIIHBIX U KaOENbHBIX JTMHUH, OCHAIICHHBIE CTAIIMOHAPHBIMU U NIEPEABHKHBIMHU yCTAHOBKAMH IS
HUCIIbITAHUS U30JIALNNA BHeKTpOOGOpy,I[OBaHI/IH OT IMOCTOPOHHETO MCTOYHHKA TOKA.

[Mopsiok mosik30BaHus cpencTBaMu 3amuThl. O0mue nonoxenus. [1opsgok copepkaHus CpeicTB
3amuThl. OCOOEHHOCTH XpaHEHHs! IEKTPO3AIIUTHBIX CPEICTB, HAXOIAIINXCS B IIOJIb30BAaHUN
OIEPaTUBHO-BBIE3IHBIX U PEMOHTHBIX OpHUraj, 1abopaTopuil MM B HHAWBUAYAJIHLHOM I0JIb30BaHUN
nepcoHasa. KoHTpoIIb 3a cOCTOSTHHEM CPENCTB 3aIlMThI U UX yUeT.

OJeKTpo3alMTHBIE CPeCcTBa. M30mupyromye onepaTuBHbIC INTAHTH U IITAHTH U1 HAJIOKESHUS
3a3emyieHus. OOmue TeXHUUECKUe TpeOOBaHMs, Ha3HAYeHUE, KOHCTPYKLHA: MHOTO3BEHHAS U
Teneckonuyeckasi. MUHUMaJIbHBIE Pa3MEPBI U30IMPYIOLIUX IITAHT.

W3onupyromue ycTpoiictBa u npucnocodnaeHus st padot Ha BJI 110 kB u Boite ¢
HETOCPEACTBEHHBIM TPUKOCHOBEHUEM 3JIEKTPOMOHTEPA K TOKOBEAYIUM 4acTsaM. HazHauenue u
MapKHUPOBKA U30JUPYIONINX YCTPOUCTB. TpeOoBaHus K MaTepuaiam JIsl H3TOTOBICHIUS H30JIUPYIOIINX
YCTPOMCTB U MPUCTIOCOOICHUH.

Wzonupyromue knemu. HazHaueHne, KOHCTPYKLIWH, MUHUMAJIbHBIE Pa3MEpPH.
OnextpousMepuTenbHble Kiemu. O01e TeXHuuecKne TpeboBaHus, Ha3HaUeHUe, KOHCTPYKIHSA,
MpaBHJIa TTOJIH30BAHMUA.

VYka3arenu HanpspkeHus Boiiie 1000 B ¢ razopaspsaaHoii MHANKAaTOPHOM IaMIIoN U

OeckoHTakTHOTO THIA. HazHaueHune, npuHLIMT paboThl, KOHCTPYKIMS, IpaBuia mojas3osanus. [lopsmox
IIPOBEPKU HAJIUYMA UKW OTCYTCTBHUA HAIIPSAKCHUA. I‘IYBCTBI/ITGJIBHOCTB yKa3aTeneﬁ HaIIpsHKCHUA.
Ykazarenu HanpspKeHus s GpazupoBku. Ykazarenu Hanpsbxernus 10 1000 B. Tumsr ykazarenei:
JBYXIIOJIFOCHBIE M OJTHOTIOJIFOCHBIE. DJIEKTPUIECKHE CXEMbI yKa3aTesel HanpsbkeHus. Hanpsoxenne
3aKHUT'aHUA.

Pe3unoBbIe JUBJICKTPUYCCKUE IEPUATKH, OOTBI U TAJIOIIH. HazHaquHe, ImpaBuJia IpUMECHCHUA.
JusnekTpuyueckie pe3uHOBBIE KOBPBI U H30JIMPYIOIIME OACTaBKU. TpeboBaHHus K KOBpam 1
M30JIUPYIOLINM MOJCTaBKaM.

Ilepenocusle 3a3emnenns. Hasnauenue. TpeboBaHNua K KOHCTPYKTHBHOMY MCIIOTHEHHIO

NEepeHOCHBIX 3a3eMieHui. [IpaBuna ocMoTpa u 0TOpaKoBKa MEPEHOCHBIX 3a3EMIICHHH.



OrpaauTenbHBIE YCTPOICTBA U JUANIEKTpUUecKre Konmaky. HazHauenune n tpeboBanHus K
KOHCTPYKIIMH IIUTOB. [IpaBnia ycraHOBKHM muTOB. [IpuMeHeHne 1 mpaBuia MpoBEpKH JHAIICKTPHUECKUX
KOJITIAKOB.

[TnakaTe! ¥ 3HaKKM 0€30TACHOCTH: MPEAYNpEeKIAIOIINe, 3apelIalone, MPEeIHChBAIONINE U
ykaszarenbHble. HazHauenue u 001acTh MprUMEHEHHS.

CpezncTBa HHIVBHIYATBHON 3aIUTHL: 3aIIUTHBIC OYKH, PYKABUIIBI, IPOTHBOTA3bI, PECIIPATOPEI,
KacKH, MpeJOXpaHUTEeIbHbIE MOHTEPCKHE TI0sica U CTPaxOBOUHBIE KaHAThl. Ha3HaueHue u mpaBuia
PUMEHEHUSL.

2.IIPOI'PAMMA IIPOU3BO/ICTBEHHOI' O OBYYEHHUA

2.1. Beéoonoe 3anamue

O3HaKOMIICHHE ¢ KBTH(DUKAITMOHHONW XapaKTePUCTUKON U IIPOTPaMMOU «3JIEKTPOMOHTED T10
WCTIBITAHUSIM U U3MEPEHUsIM 5-6 paspsana (Tpymmsl)»

O3HaKOMJICHHE C PEKUMOM PadOThI, OpraHu3aliel Tpyaa, IpaBuiIaMi BHYTPEHHETO paclopsiika
OpraHM3aIHH.

O3HakoMJIeHHE ¢ PadOYUM MECTOM 3JICKTPOMOHTEPA 110 UCIBITAHUSAM U u3MepeHusaM. [IpaBuna
coJiepkanus pabouero Mecra.

2.2 Hucmpykmaoic no oxpane mpyoa, 31eKmpo- u nO}capHoii 6e3onacnocmu

OOmmii MTHCTPYKTaX 10 0€30MacHOCTH Tpy/ia Ha peanpusaTid. [IpaBuna nmoBeneHus paOOTHUKOB Ha
TEPPUTOPHUH LIeXa.

[IpoBeneHne MHCTpYKTaXxa Ha pabodem Mecte. O3HaKOMIIEHHE C OCHOBHBIMHU TPABUIIAMH
0e30MacHOCTH TPYAA U MPOTHUBOMOXKAPHBIMI MEPOTIPUATUSIME Ha paboueM MecTe 3JIEKTPOMOHTED O
HCIILITAHUAM U USMEPCHUSAM .

O3HakoMJIeHHE 00Y9aeMbIX ¢ HHAWBUIYaIbHBIMH CPEICTBaMH 3aIIUTEL. OOydeHHe poCcTeHIIM
croco0aM OKa3aHHs MEePBOI MOMOIIH rocTpaaaBuM. OO0ydeHre MpreMaM HCKYCCTBEHHOTO JAbIXaHusL.
O3HaKOMJICHHE CO CPEJCTBAMH MOKAPOTYIICHHUS Ha 00BEKTE U MPaBHiIa OJIH30BAHMUS UMH.
Pa3memnienue cpencTB NOKapOTyHIICHHUS HA TEPPUTOPUH TIPEIIPHUSTHSL.

[paBuia noBeneHus npu noxape. O3HaKOMIICHHUE C TMOPSIKOM ITOJadl CUTHAJIOB O MOXape M BBI30B
noxapHoi nomoiu. [lonp3oBaHue NEPBUYHBIMU CPEICTBAMH MTOKAPOTYILEHUS, IIPUMEHEHHE
OTHETYILIMUTEJEH PA3IIMYHON KOHCTPYKLUU.

Onektpobe3onacHOCTh. [IpaBuia 00CIyKUBaHUS IEKTPOOOOPYAOBaHUS, TIPABHIIA TTIOJIH30BAHUS
3JIEKTPOMHCTPYMEHTOM, HarpeBaTeIbHBIMH MPUOOpaMU. 3alTUTHOE 3a3eMJIeHIE 000pynoBaHus. Buibl
IMMOPAXKCHUA IJICKTPUICCKUM TOKOM, €ro MpUINHbLI. I/IHI[I/IBI/I,Z[yaJ'IbHBIe Cpe€acTBa 3alMThI. HepBa;I IIOMOIIIb
HPH TOPAKEHUH DIIEKTPHIECKUM TOKOM.

2.3. Yuacmue 6 pabomax no pemonnty 31eKmpoooopyooeanus 31eKmpuidecKux CImanyuil u
j1eKmpocemei.

VYuactue B paboTax 1o peMOHTY TpaHC(OpMATOPOB U MACIIOHATIOHEHHBIX peakTopoB. V3ydenue
KOHCTPYKIIH TPaHC(POPMATOPOB, €r0 0OMOTOK, MEPEKIIOYAIONINX YCTPOHCTB, CeplICHHUKOB
(MarHUTONPOBOIOB), MEX JINCTOBOM U3OJISALINH, H30JISIIMA OOMOTOK MEXIy COOOM, a TaKXkKe OT
cepAeyHMKa 1 0aka. Y cTpoiCTBa BBOJIOB TpaHC(HOPMATOpa C HU3KOH M BBICOKON CTOPOH.

VYyacTre B paboTax 1Mo peMOHTY dJIeKTpojBHTrareneil. VzyueHnne KOHCTpYKIAN

AJIEKTPOABHTATENCH IEPEMEHHOTO U TIOCTOSTHHOTO TOKA, U30JISIIIUU MPOBOJIOB 0OMOTOK pOTOpa U CTATOPA.
PeMoHT snekTponBHUTaTENe ¢ YaCTUYHON 3aMeHOH OOMOTOK.

VYuacTtue B paboTax 10 peMOHTY CHJIOBBIX Kabenel, MOHTaXXe COeIMHUTENBHBIX U KOHLIEBBIX

MydT. M3ydeHre KOHCTPYKIIMH KU KaOelei, UX U30JSIIUHN, HApy>KHOTO 3aIIMTHOTO MOKPBITUSI H OPOHHU.
[Ipoknagka ka0ens B MIOMELICHUAX U B 3eMJIE.

VYuacTue B paboTax 1o peMOHTY 000pyA0BaHMs NOACTAaHIIMN HAIIPsHKEHHEM 110 U cBbiie 220 kB,
3aMeHe ITPOBOJIOB , 3aMEHE U30JIITOPOB, TUPIISIH]] H30JIITOPOB. M3ydeHne KOHCTPYKIUH IPOBOJIOB,
THPJISIH]I, U30JISITOPOB, PA3PSTHUKOB, U3MEPUTENBHBIX TpaHC(HOPMATOPOB, MACIOHATIOTHEHHBIX
peakTopoB. OCMOTp ¥ PEMOHT KOHTYPOB 3a3€MJICHHS PACIPEACTUTENbHBIX YCTPOHCTB.

YuacTtue B paboTax 1Mo peMOHTY BO3IYIIHBIX TUHUH JICKTPOIIEPEIadil HAMPSHKEHHUEM JI0 U CBEIIIIE
220 kB, 3ameHe IpoBOAOB, TUPJISHILI H30JIITOPOB, 3aMEHE U PEMOHTE TPO303aIIUTHOTO TPOCa,
3a3eMJICHUS OTIOP, Pa3PSIHUKOB.

VYuacTue B paboTax Mo PeMOHTY MacysIHBIX M BO3AYIIHBIX BBIKIIOYATENEH, KOPOTKO3aMbIKaTeNeH

W OTJIeNUTENeH HanpshDkeHueM 10 u cBbitne 220 kB. o0ydenue npu pazdopke u cOOpke KOHCTPYKIIUU
BBIKJIFOYATEJIEeH, MACIIOHATIONIHEHHBIX BBOJIOB, H30JISILIMK TOKOBEAYIIIMX YacTeil MeX Iy cCOO0H U OT
METAJUIMYECKUX YaCTEH.

PeMoHT kOMMyTaITMOHHOHN anmaparypsl HanpspkerreM 10 1000 B, u3ydenre KOHCTPYKITUH



KOHTaKTHOW U Jyroracsiien yacTeu.

2.4 Ilpaxmuueckaa padoma c annapamypoit 0,11 UCRbIMAHUN U USMEPEHUIL )TIeKMPUUECKUX
napamvempog 31eKmpoooopyoo8anus

Wsydenne u mpaktudeckas paboTa ¢ anmapaTypoi A H3MepeHus TapaMeTPOB U C aImapaTypoi

JUTSL UCTIBITaHUSI U30JIILUH DIIEKTPOOOOPYIOBaHUSI.

W3mepuTenbHas anmapatypa (IepeHOCHas M CTallMOHAPHAs ): aMIIepMETpa, BOJIBTMETPHI,

yacTOMETphI U 1p. Pazbopka npubopoB Bcex CUCTEM Ha OTAEJIbHBIE y3ibl. UnCTKa feTaneil 1 MEXaHN3MOB
npubopoB. Ompenenenre HeNCIPaBHOCTEN U yCTpaHEHNE MENIKHX 1e(heKTOB M3MEPHUTEIHHBIX TPHOOPOB.
Anmaparypa JUIsl UICTIBITaHUS U30JISILUH 3JIEKTpooOopynoBanus. CTalioHapHbIE U TIepeIBUKHBIC
YCTAHOBKHM AJIS1 HCIIBITAaHUA U30JIILUHU 3JIEKTPOOOOPYIOBAHHS TOBBIILIEHHBIM HAPSHKEHUEM OT
IIOCTOPOHHETO MCTOYHHMKA TOKA: UCTIBITATeIbHBIM TPaHC(HOPMATOPHI, CTAOMIIN3aTOPBI HAIPSKEHNU,
BBINIPSIMUTENILHBIE YCTPOUCTBA, U3MEPUTEIbHBIE TPUOOPHI, PEryIMPOBOYHbIE YCTPOiicTBa U Ap. M3yueHue
JNEKTPHYECKUX CXEM YCTAaHOBKH.

YcTaHoBKa U1 3NIEKTPUUECKUX UCTIBITAHUH 3aIIUTHBIX CPEACTB U MIPUCIOCOOJICHHA:
JURJICKTPUUECKUX MEPUATOK, PE3UHOBBIX OOT, U30JIMPYIOIIUX MITAHT, HHCTPYMEHTA C H30JIUPYIOIIUMH
PYKOSITKAMH, PE3UHOBBIX KOBPUKOB, U3MEPUTENBHBIX IITAHT, 3JIEKTPOU3MEPUTEIIBHBIX KIICLIEH,
M3MEPUTENBHBIX YKa3aTesIel HAaPsHKCHUS U Ap. DICKTPUUECKUE CXEMbl YCTAHOBOK.

MeroMMeTp: 3JEeKTPUUECKasi CXeMa, KOHCTPYKLUS IPUBOJAHOTO MEXaHU3MA.

MocThl COIMPOTHUBJICHHUA O6MOTOK QJICKTPUYCCKUX MAIllWH U allliapaToB, KOHTAKTOB

BBIKIItOUaTeneil. Pazbenuuureneil, COEAMHEHUH UH U T.J. DJIECKTPUUECKUE CXEMBI MOCTOB.
[IpakTueckoe NpuMEHEHHE MOCTOB.

[TpuGopsI 111 KOHTPOJISE KOHTAKTHBIX COeAMHEHNH. MUKPOOMMETPBI, UX AJIEKTPUYECKas cXxema,
METO]Ibl U3BMEPEHUH.

Amnmaparypa U1l OnpeiesIeHHsI MecTa OBpeXAeHUs kKabenbHbIX uHui. Kabene uckarenu, ux
cucrema. KoHcTpykims kabeme uckateae pa3aIiuyHbIX CHCTEM.

JIokalmoHHBIN UCKATEIb JIJIs1 ONIPEACIICHUSI MECTA MOBPEKICHUS BO3IYIIIHBIX TUHUN
anextponepenadu. [IpunnunuaneHas cxema. OCHOBHBIE Y3716l M alllIapaTypa yCTaHOBKH.
W3mepuTenbHble MTAHTH A1 ONpeneNeHus JeEKTHBIX H30JIATOPOB B paclpeleuTeIbHbIX
YCTPOMCTBAxX M HA BO3AYIIHBIX JIMHUAX IEKTponepenadu. X ycTpolcTBO U NPUHIMIIMAIIBHAS CXEMa
AIIEKTPUIECKUX COSTUHEHUM.

OJeKTpOn3MEepUTENBHBIE KU, UX KOHCTPYKLHS U 3JIEKTPUUECKAs CXeMa.

Omnpenenenre HEUCIIPABHOCTEN OTAEIBHBIX Y3JIOB U JIeTalle anmaparypbl ISl UCIIBITaHUS

M3OJIALIMN ¥ U3MEPEHUS 3JIEKTPUIECKUX TapaMeTPOB JIEKTPOOOOPYI0BaHHUSI, YCTPAHEHUE MEITKUX
Ie(eKTOB M HEHCIPABHOCTEM.

IToaroroBka pabouero Mecta Al MPOBEACHUS UCIBITAHUN M U3MEPEHHUIA?: OTKIIIOUCHHE
000pyIoBaHUs, IPOBEPKA OTCYTCTBUS HAIIPSIKEHUS, YCTAHOBKA 3AIUTHBIX 3a3eMJICHUN U
npeaynpeAnTeNbHBIX TU1akaToB. OpraHu3allOHHBIE MEPOIIPUSATHS J1s1 BBITOJTHEHHS PaOOTHI.
duxcupyromme npruOops! A 3aIIOMUHAHHUS TApaMETPOB aBAPHUHHOTO PEXUMA U ONPEIEIICHUS

MECTa NOBPCKACHUA Ha BO3AYIIHBIX JIMHUAX JJICKTPOIICPEAAYN. OMMeprI, BOJIbTMETPBI, aMIICPMECTPHI.
[Mpunnun gericTBus. MeTo/ibl CHATHS 1 00PabOTKHU pe3yJIbTaTOB.

2.5 Ilposeodenue ucnvimanuil u usmepeHuil I1eKmpu4ecKux napamempos
971eKMpPoodopyo0osanus.

[IpoBenenune n3MepeHuii AMEKTPUIECKUX TapaMeTPOB MIEPEHOCHBIMU IPHUOOpaMu: IOATOTOBKA U
npoBepka npudopa, cOopka cxeMbl prUcoeuHeHus prdopa. [Ipor3BoACTBO OTCUETA M0 MIKAIIE
mpubopa.

W3mepenue conpoTUBICHHUS U3OJSIMN HHAYKTOPHBIM META0MMETPOM: BEIOOp MErOMMETpa IO €ro
HanpsDKEHUIO, MPUCOSAMHEHHE METOMMETpa K 000pyI0BaHHIO, padoTa ¢ MeraommeTpoM. Mzmepenue
HaIpsHKCHUA METAOMMETPOM.

OmnpenesneHne CONPOTUBICHNUS TOKOIPUEMHHUKA C TOMOILIBIO BOJITMETPA U aMIlepMeTpa.

W3mepenue conpoTHBICHHUST 0OMOTOK 3JIEKTPOJIBUTaTeNeH, TpaHCPOPMaTOPOB, FEHEPATOPOB,
PEaKTOPOB C TIOMOIIBIO MOCTa COTMPOTUBIICHHS TOCTOSTHHOTO TOKA.

U3mepeHue conpoTHBIICHHS COEAMHEHH COOPHBIX IIWH paclpeeIUTeIbHBIX YCTPOUCTB,
MEPEXOIHOTO CONPOTHUBIICHHUS] KOHTAKTOB BBIKJIIOUATENIeH, CONPOTUBICHNE KOHTYPOB 3a3€MIICHUS
pacnpeeTuTeNbHbIX YCTPOHCTB MOCTAMHU COIIPOTUBIICHUH.

Pabota c ammapaTypoii s onpeaeIeHusI MECT ITOBPEKICHNS KaOSTbHBIX JIMHHM.

Pabota ¢ npoxuraTeiabHON yCTaHOBKOM.

PaboTa ¢ UMITyTbCHBIM M3MEPUTENIEM JIMHUH 110 ONPENCIICHUIO MECTa €€ MOBPEKACHHUS, MOCTOM



JUIS TIETIICBOTO METOo/a, Kabene HCKaTeseM.

[TpumeneHne n3MepUTENBHOM MITAaHTH AT OTIpeAeIeH s 1e()EeKTHBIX N30ISATOPOB B
pachpeneUTeNbHbIX YCTPOMCTBAX U Ha BO3AYIIHBIX JIMHUSAX 3JICKTPOIECPEaadH.

HcnpiTaHne MOBBIIICHHBIM HAMPSHKEHHEM OT TIOCTOPOHHET0 HCTOYHHKA TOKA U30JISILIUH OOMOTOK
3IIEKTPOABUTATENICH, TPAaHC(HOPMATOPOB, TEHEPATOPOB, CHHXPOHHBIX KOMIIEHCATOPOB, CUIIOBBIX Kabeme
C ompeeneHneM TOKOB yTeuku. COOpKa cXeMbl JUIsl IPOBEICHNUS NCTIBITAHHH.

CHsTHE XapaKTEPUCTUK XOJIOCTOTO X012 M KOPOTKOTO 3aMbIKaHHsI TPAHC(HOPMATOPOB U

TeHEPaTOPOB, KPYTOBBIX IUAarpaMM MEPEKIIOYAONINX YCTPOHCTB TPAHC(HOPMATOPOB.

V3mepenne eMKOCTH M TaHTEHCA YTiIa AUDICKTPUIECKHIX MTOTEPb.

HcnpiTanue pa3psiiHUKOB, H3MEPUTEIIBHBIX TPAaHC(HOPMATOPOB, KOMMYTAI[HOHHBIX allIapaToB;

cOOpKa CXeMblI JUIsl POBEICHUS UCTIBITAaHUH. BBIOOP M3MEpUTEIBHBIX IPUOOPOB U PUCIIOCOOICHUH.
Cbopka cxeMsl, o00p anmapaTypsl AT IPOBEACHHS 3JIEKTPUICCKIX UCTIBITAHUHN 3aIIUTHBIX

CpeACTB U mpucnocodineHnii. Pabota Ha cTallMOHAPHOH YCTaHOBKE 110 UCTIBITAHUIO 3AIUTHBIX CPEJICTB.
Pabota ¢ JoKyMeHTaluel 1Mo pe3yJibTaTtaM IPOBEICHHBIX UCTIBITAHUN U H3MEPEHHUI.

[MoaroroBka pabo4YMx MecT JUIs POBEICHNS UCTIBITAHNUS  U3MEPEHU: OTKIIIOYCHIE
3IIEKTPOOOOPYIOBAHMS, IPEAHAZHAYESHHOTO IS TPOBEACHNS UCTIBITAHNI U H3MEPEeHNIl, TpOBEpKa
OTCYTCTBHS HANPSDKEHUS, HAJIOXKEeHHE 3a3eMiieHu. Jlomyck k padote. OcyliecTBIeHUE
OpTraHM3AIMOHHBIX MEPOIPHUATHH, 00ECTIEUNBAOIINX 0€30IaCHOCTH MPH MMPOU3BOICTBE PabOT.

2.6. Camocmoamenvroe évinoiHenue paoom

CamocTosATeNIbHOE BBITIOJTHEHUE PA0OT, MPEIYCMOTPEHHBIX KBATH(UKAIIMOHHOHN XapaKTepHUCTUKON
orepaTopa Io MOATOTOBKE CKBAKUH K KalMTaIbHOMY M OA3EMHOMY PEMOHTaM C COOJIIOICHHEM pabodeit
MHCTPYKIUH U IIPABIJI IPOMBIIUICHHON 0€30MacHOCTH.

2.7. Keanuguxayuonnan npoonas paboma.

VIl.®dopma aTTecTanum U OLEHOYHbIE CPeICTBA

CucremMa OLEHKH pe3yJbTATOB OCBOCHHMS 00pa30BaTeIbHOH NPOrpaMMbl
Ocy1iecTBI€HNE TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui 00yJaroIuxcs,
yCTaHOBJEHHE MX (OpM, NEPUOAUYHOCTH U MOPAJIKA IPOBENEHUS OTHOCUTCS K KOMIETEHIIMU
OpraHu3aliy, OCYLECTBIISAIONIEH 00pa30BaTENbHYIO IEeSTEIbHOCTD.

[IpoBepka 3HaHUII MPOBOAMTCS MO YCMOTPEHHUIO MPENOAaBaTeiss B BUAE YCTHOTO WIH
MMCHbMEHHOT0 OTBETa Ha OuieTsl, peactaBieHHble B nporpamme. (IIPUJIOXKEHUETD).

K CaMOCTOATCIIBHOMY BBIITOJIHCHHUIO pa60T 06y‘IaIOIJ_II/IeCH JAOIYCKAKOTCA TOJIBKO ITOCJIC CHAYH
9K3aMCHa KBaHH(l)HKaHHOHHOﬁ KOMHCCHH.

[Tpou3BoacTBEHHOE 00Y4YEHHE MOXKET OBITh OPraHW30BAHO HA MPOW3BOJCTBEHHBIX IUIOMIAISIX
opraHu3aIyu (1Mo J0TOBOPY).

OcyliecTBICHHE TEKYIIETO KOHTPOJS  yCIEBAEMOCTH M TPOMEKYTOYHOM  aTTecTaruu
0o0yJaromuxcs, ycTaHOBIIEHHE WX (HOpPM, MEPUOTUYHOCTH W TOPSIKA TPOBEACHHUS OTHOCHUTCS K
KOMIIETSHIIMH OpPTraHU3alliH, OCYIIECTBIISIONICH 00pa30BaTEIbHYIO ACSITENEHOCTD.

.HI/II_[E[M, npomeamumM Kypce O6y‘{CHI/I$I 10 CHeLHualIbHOU nporpaMmme " CHAABHIUM 3K3aMCHBI
KBaHH(I)HKaHHOHHOﬁ KOMHCCHUH BBIAACTCA CBUACTCIBLCTBO YCTAHOBJICHHOTO 06pa3ua.



VIl YCJIOBUS PEAJIN3ALIMU ITPOI'PAMMBbI

OpraHu3alOHHO-TIEAArOTMUECKUE YCIOBUS Pealu3aliid pOorpaMMbl JIO0JIKHBI 00eCcIeYnBaTh
peanu3anyio IporpaMMbl B IIOJIHOM 00BEME, COOTBETCTBHE KAaueCTBAa IMOATOTOBKHM OOYYarOLIHXCS
YCTAHOBJICHHBIM TPEOOBaHMSIM, COOTBETCTBUE IPUMEHSIEMbIX (OpM, CpeACTB, METOAOB O0y4eHUs U
BOCIIUTaHHUS BO3PACTHBIM, MCUXO(PHU3UYECKUM OCOOCHHOCTSIM, CKJIOHHOCTSIM, CIIOCOOHOCTSIM,
UHTEpecaM U MOTPEOHOCTIM 00yUaroIUXCsl.

Jlnst ompeneneHuss COOTBETCTBUS IPHMEHSEMBIX (OpPM, CPEACTB, METOAOB OOyueHHs U
BOCIIUTaHMUsI BO3PACTHBIM, ICUXO(U3UUECKMM OCOOEHHOCTSIM M CIIOCOOHOCTAM OO0YYaroLIUXCs
OpraHM3anusi, OCYLIECTBIISAIONIAas 00pa30BaTEIbHYIO JAEATEIBHOCTb, IPOBOJUT TECTHPOBAHHE
00y4aroIuXxcsl ¢ TOMOIIbI COOTBETCTBYIOLIMX CIIELUAINCTOB.

Teopernueckoe oO0ydeHHe MPOBOAUTCS B  OOOpPYJOBAHHBIX y4eOHBIX KaOMHETaX C
UCIIO0JIb30BaHUEM YUeOHO-MaTepUanbHOM 0a3bl, COOTBETCTBYIOLIECH YCTaHOBIEHHBIM TPEOOBAHUSIM.

HanonuseMmocts yueOHOM rpynibl HE 10JKHA NpeBbIath 30 YenoBex.

[TponomKUTENPHOCTh Y4€OHOIO 4Yaca TEOPETHYECKUX M IMPAKTUYECKMX 3aHATHM JOJDKHA
cocTaBiATh | akagemudeckuii yac (45 munyT). [IpoJOmKUTENEHOCTE YU€OHOTO Yaca MPaKTHYECKOT O
o0y4yeHMsl JOJKHA COCTaBIATh 1 acTpoHOMUYecKuit yac (60 MUHYT).

Pacuernass ¢Qopmyna gns  ompeneneHuss oOmero yucna  y4eOHBIX KaOWHETOB /st
TEOPETUYECKOr0 O0YUEHUS:

__Prp=xn
0,75 * ® oM

rae I1 - uncino HeoOXOAUMBIX ITOMEIEHHI;
Pep - pacueTHOE yueOHOE BpeMsI MOJTHOTO Kypca TEOPETUUYECKOT0 OOYUEeHHS Ha OJHY TPYIINY, B

qacax;
N - o0IIee Ynucio rpyri;
0,75 - mocTosiHHBIN KO3 PULKEHT (3arpy3Ka yueOHOro kabuHeTa MpuHUMaeTcs paBHOM 75%);
@ = (oHI BpeMEHHU HCIOIBb30BaHUS IIOMELICHHUS B Yacax.

nom
OOy4eHue COCTOUT U3 JIEKIMH U TPAKTUUECKUX 3aHATUI B JIMLIEH3UPYEMOM OpraHu3aiuu
Jl1s poBeieHNs TEOPETUYECKUX U MPAKTUYECKUX 3aHATUH IIPUBJIEKATh IIPETIOABATEIEH C OIBITOM

pabot

[lemarornueckue pabOTHHUKH, peaU3yONUe TaHHYI0 00pa30BaTENbHYIO MPOTPAMMY, TOJDKHBI
YIIOBJIETBOPATh ~ KBAIM(UKALMOHHBIM  TpeOOBaHMSAM, YKa3aHHbIM B KBaJU(HUKAI[MOHHBIX
CIPaBOYHHUKAX MO COOTBETCTBYIOIIUM JIOJDKHOCTSAM U (M) PO ECCHOHANBHBIX CTaHAAPTAX.

WHpopmMannoHHO-METOJUYECKUE YCIOBUS peau3aliy IporpaMmbl:

y4eOHBIHN TIJ1aH;

KaJIeHJapHbIi y4eOHbIN TpaduK;

paboune mporpaMmbl yIeOHBIX PEIMETOB;

METOAMYECKUE MaTepHallbl U Pa3paboTKy;

pacnucaHue 3aHITHH.

IlepeyeHb y4eOHOro 000py10BaHUA

HaumeHnoBanue yue6HOro 060pya0BaHUS Enunanna | KommnuectBo
U3MEPEHUS




Obopyodosanue u mexnuyeckue cpeocmsa 00yueHus

KomMmrbroTep ¢ cCOOTBETCTBYIOIIMM IIPOTrPAMMHBIM OOeCcTieueHuEM KOMIUIEKT 1
MynpTUMEAUNAHBIN TPOEKTOP KOMILIEKT 1
DKpaH (MOHUTOP, FICKTPOHHAS JTI0CKA) KOMILJICKT 1

Opranuzanus-pa3padoT4yuk:

ABTOHOMHAs1 HEKOMMEpYECKasi OpraHu3alus TOTOIIHUTEIFHOTO MPO(ecCHoHaIbHOTO
oOpa3zoBanust «YueOunslii neHtp I'az-Hedp1b»

IX. OHEHKA KAYECTBA OCBOEHUSA ITPOI'PAMMBI

Wrorosas arrecTanus NpoBOIUTCS B (hopMe KBATH(HUKATMOHHOTO SK3aMeHa.

KBann¢pukamoHHbIli 5K3aMeH MPOXOTUT B OAWH dTalm B (OpME YCTHOTO HK3aMEHa II0
TEOPETUYECKUM BOTIPOCAM.

OK3aMeH INpUHMMaeT KoMHccus B coctaBe 3 uyenoBek. [lo wToram 3acenaHus
KBAJTM(UKAIIMOHHON KOMHUCCHU BBIHOCHTCS PEIICHHUE 110 PE3yJbTAaTy CJaud 9K3aMEeHa CIIyIIATeNIEM.

X. OPTAHU3ALIMOHHO-NIEJAT'OI'MYECKHUE YCJIOBUSA

20-netHuit  omeiT pabotei AHO JAIIO «YHI'H» B cdepe AONOTHUTEIBHOTO
poeCCHOHAIBHOTO 00pa30BaHUsI.

OOyuenue 1o  JaHHOM  IporpaMMme  BeJIeTCS  CIELUANIUCTOM,  HUMEIOIIUM
OTIBIT padOThI B JaHHOMU cepe U B yueOHOM LIEHTpE.

OO6opynoBaHHble y4eOHbIE KJIAacChl, KOMIIBIOTEpHAs TEXHMKA, HAIVIAIHBIE MOCOOUS.
Y4eOHbIE TUTaH W T[porpamMma, JEKIHH 10 TEOPETUYECKOMY OOyUeHHWIO, METOAWYECKHe
pPEKOMEH/IalMU TI0 OpraHu3alMi 00pa3oBaTEIbHOIO MpOIlecca, YTBEPXKIAEHHBIMH DPYKOBOAMTEIEM
opraHusanui. buneTsl M  TpoBeNeHHMs OK3aMEHOB Yy  OOYYalOUIMXCS, YTBEPKICHHBIMHU
PYKOBOJUTEIIEM OpTaHU3aLUH.

KopnoparuBHas KynbTypa.
OnepaTHBHOE pearupoBaHKe Ha 3alpOChl 3aKa3YUKOB.

Xl. YHEBHO-MATEPHUAJIBHAS BA3A
1. Koncturynuusa Poccuiickoit denepanuu. ot 12.12.1993.(c u3mMeHeHUsIMN)
2. Kogekc Poccuiickoit @enepannn 06 aIMUHUCTPATUBHBIX MpaBoHapylIeHusax. denepanbHbIi
3akoH oT 30.12.2001 Nel195-®3. (c u3MEHEHUSIMHU)
3. Yronosusiit koaeke Poccutickoit eneparuu. Genepanpbiii 3akoH oT 13.06.96 Ne 64-D3.(c
MU3MEHEHUSIMU )



4. Tpynosoii koaekc Poccuiickoit @eneparnuu. Oenepanbubiil 3akoH oT 30.12.2001 Nel197-D3.(c
MU3MEHEHUSIMU )

5.IIpaBuna noxxapuoit 6e3onacHoct B PO (116 01-03). [Ipukaz MUYC Poccun ot 18.06.2003 Ne
313

6. O npoMbIIUIEHHOI 0€30MaCHOCTH OMACHBIX IPOU3BOJICTBEHHBIX 00bEKTOB. DeepanbHblil 3aKOH
oT 21.07.1997 Nel16-®@3. (c U3MEHEHUSIMU )

7. O6 anekrposnepreruke. DenepanbHbiii 3akoH oT 26.03.2003 Ne35-D3.

8. O TexuuueckoMm peryinupoBanuu. OeaepanbHblil 3akoH 0T 27.12.2002 Nel184-03.9. O
JIMLIEH3UPOBAHUU OTACIBbHBIX BUAOB AesiTebHOCTH. Denepanbhbiil 3akoH oT 04.05.2011 Ne99-
3.

10.®enepanbublii 3ak0H PO o1 27.06.2010 Ne 225 @3 «O06 00s3aTeIbHOM CTPaXOBaHUHU
IpaXKAaHCKOW OTBETCTBEHHOCTH BJIAJIEIIblIa OIIACHOTO OOBEKTA 3a IPUYMHEHNE BPE/la B PE3yJIbTaTe
aBapHM Ha OMACHOM OOBEKTe

11.06 oxpane okpyxatomieit cpeasl. Deaepanbuspiii 3akoH oT 10.1.2002 Ne7-D3.

12. O6 oTxomax mpou3BoaAcTBa U nmotpediienus. DenepanbHblii 3aK0H 0T 24.06.1998 Ne §9-D3.

13. O caHUTapHO-3MUIEMUOJIOTUYECKOM OJ1arononyyuu HaceneHus. PenepaibHblil 3aKOH OT
30.03.1999 Ne 52-@3.

14. O 3amuTe HaceneHUs: U TEPPUTOPUNA OT YPE3BBIYANHBIX CUTYALIMH IPUPOAHOIO U TEXHOTEHHOTO
xapakrepa. Oenepanbhbliii 3akoH 0T 21.12.1994 Ne68-D3.

15. O0 00sA3aTeNnbHOM COLIMAIBHOM CTPaXOBAaHUU OT HECUACTHBIX CJIy4aeB Ha IMPOU3BOJACTBE U
npodeccuoHanbHbIX 3a0oneBanuil. OenepanbHbiid 3akoH 0T 24.07.1998 Nel125-03.

16. ITonoxenue o @enepanbHOM ciyxk0€ 10 3KOJOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY
Hag3opy. [locranosnenue [IpaBurensctBa PO ot 30.07.2004 Ne401.

17. O nuueH3upoBaHNH AESITEIbHOCTHU 10 MPOBEIECHUIO SKCIIEPTU3bI IPOMBIIIITICHHON
6e3omacHoctH. [locranoBnenue [IpaButensctsa PO ot 22.06.2006 Ne389.

18. O6 opranu3zanuu JUIEH3UPOBAHUS OTACIBHBIX BUIOB AeITeIbHOCTU. [locTaHoBIIEHNE
[IpaBurensctBa PO o1 26.01.2006 No45.

19. ®enepanbhblii 3ak0H PO o1 26.12.2008 Ne 294 —®3 «O 3amure npas IOPUINIECKUX JHIL U
WH/IMBUYaJIbHBIX PEANpUHUMATENEH pu ocyiecTBieHuu roc. Hagzopa (koHTposs) u
MYHUIIUNIAJIBHOTO KOHTPOJISL.

20. IIpaBuna HEIMCKPUMUHALIMOHHOTO IOCTYIA K YCIIyraM 10 NepeJadn IeKTPUUECKON SJHEPTUN U
OKa3aHHUIO 3TUX YCIYT, MPaBUJ HEAUCKPUMUHAIIMOHHOTO JOCTYIA K YCIIyTraM 1o
OIIEpaTUBHOINCIIETYEPCKOMY YIIPABICHHIO B 3JIEKTPOIHEPIETUKE U OKA3aHUIO 3TUX YCIIYT, IPaBHUII
HEJAMCKPUMHHALMOHHOIO JOCTYIIA K yCJIyraM aMUHUCTPAaTOpa TOPrOBOM CUCTEMBI ONITOBOT'O PhIHKA
u

OKa3aHHUS ATUX YCIYT U NMPaBUJI TEXHOJOTUYECKOTO MPUCOEAMHEHNS SHEPTONPUHUMAIOIIUX
YCTPOMCTB

(9HEpreTU4ecKNX yCTaHOBOK) FOPUINYECKUX U PU3NYECKUX JIUI] K JIEKTPUUECKUM CETSIM.
ITocranoBnenue IIpaButenscrta PO ot 27.12.2004 Ne861.

21. IIpaBuna onepaTuBHO-AUCIETYEPCKOTO YIIPABIEHUS B dJIEKTpodHepreTuke. [loctanoBneHne
ITpaButensctBa PO ot 27.12.2004 Ne854.

22. IlpaBuna pyHKIIMOHUPOBAHUS POSHUYHBIX PHIHKOB 3JIEKTPHUUECKON YHEPTUU B MEPEXOIHBII
nepuoJi peopmupoBanus dekTposHepretuku. [locranosnenue [paButensctBa PO ot 31.08.2006
Ne530.

23. [IpaBuia yCTaHOBIJIEHUS! OXPAHHBIX 30H OOBEKTOB JIEKTPOCETEBOT0 X0O3HUCTBA U 0COOBIX
YCIIOBUHM MCMOIb30BaHUS 3€MEJIbHBIX YUaCTKOB, PACIOJIOKEHHBIX B TPaHUIAX TaKHUX 30H.
ITocranoBnenue IIpaButenscta PO ot 24.02.2009 Nel60.

24. 06 ytBepxxaenuu [lopsiaka mpoBeIeHHs] TEXHUYECKOTO PACCIIeIOBAHMS IPUUNH aBapuid 1
WHIUJICEHTOB U CIIy4aeB yTPAThl B3PhIBYATHIX MATEPHAJIOB IPOMBILIIIEHHOTO HA3HAYEHUs Ha
obbekTax, mogHaa3opHbix ®CIOTAH. IIpukas Poctexnamzopa Ne 480 ot 19.08.2011.

25.TOCT P 50571.16-2007. «Y cTraHOBKM HU3KOBOJIbTHBIE. YacTh 6. McibiTanus».

26. T'OCT 16504-81. «Cucrema rocyapCTBEHHbIX UCIBITAHUN NpoAyKuuu. Mcnbitanus u



KOHTPOJIb KauecTBa MpoAyKUHUU. OCHOBHbBIE TEPMUHBI U OTIPEACTICHUS.

27.TOCT 12.3.019-80. «Cuctema cranaapToB 6€30MaCHOCTH Tpya. VIcIbITaHUS U U3MEPEHUS
anektpudeckue. O6mme TpedoBaHus 0€301TaCHOCTH.

28.T'OCT P 1.5-04. «Crannaptuzauus B Poccuiickoit @enepanuu. CTan1apThl HALIMOHAJIbHbBIE
Poccutickoii ®enepanuu. [IpaBuiia mocTpoeHus, U3JI0KEHUs, 0opopMIIeHUs U 0003HaUCHUs». 29.
«["ocynmapcTBeHHas cucreMa o0ecredeHns: eIMHCTBA U3MEPEHUN. MeToIMKa BBITIOJTHEHUS
W3MEPEHUIN».

29. CHullI 3.05.06-85. «2OneKTpOTeXHUUECKHUE YCTPOUCTBAY.

30. ITonoxenue 06 opraHu3anuu padoOThI IO NOJTOTOBKE U aTTECTAI[UH CIIELUAINCTOB
OpraHu3aIyii, MoHa30pHBIX DeaepanbHOi CiTyk0e 0 IKOJIOTHYECKOMY, TEXHOIOTHIECKOMY U
aromHomy Hagzopy PJI 03-19-2007. Ilpuka3 Pocrexnanzopa ot 29.01.2007 Ne37.

31. IlpaBuna paboThl C IEPCOHATIOM B OpraHu3anusx saexkrposnepretuku PO. [Ipukas
MunTomaHepro ot 19.02.2000 Ne49.32. Tunosas nporpamma 1o kypcy «lIpomsinuienHas,
9KOJIOTMYECKAsl, JHEPreTUYECKas

0e30MacHOCTh, 0€30MaCHOCTh TUIPOTEXHUYECKUX COOPYKEHUI A PpeaTTeCTallMOHHON
(mpenpK3aMeHalnOHHOM ) MOJATOTOBKH PYKOBOJAMUTEINICH U CIIEUATIMCTOB OpraHU3aIINiM,
MOJIHAI30PHBIX

OCOTAH. IIpuka3 Pocrexnaazopa ot 29.12.2006 Nel155.

33. Pernament @enepanbHO CIIYKOBI [0 3KOJIOTUYECKOMY, TEXHOJIOTUYECKOMY U aTOMHOMY
Ha3opy. [Ipukas Pocrexnamazopa ot 24.06.2006 No724.

34. MexoTpaciieBble paBuia 1Mo oxpaHe Tpyaa (Impasuiia 6€30MacHOCTH) IPU IKCIITyaTaI[ul
anekrpoyctaHoBok [[IOTPM-016-2001 (PI 153-34.0-03.150-00)]. I[Tpukazom Munsuepro Poccuu ot
27.12.2000 Nel63, nocranoinenne Muntpyaa Poccun ot 05.01.2001 Ne3.

35. IlpaBuia TEXHUYECKOM IKCIUTyaTalluM AIEKTpUYecKuX ctaHuuil u cereit PO. [Ipukas
Munsnepro P® ot 19.06.2003 Ne229.

36. IIpaBuia TeXHUUECKOM 3KCIUTyaTalluy AIEKTPOYCTAaHOBOK noTpeduTenei. [lpukas Munsnepro
P® ot 13.01.2003 Ne6.

37. IlpaBuna ycTpoiicTBa 351eKTpoycTaHoBoK. [Ipukaz Munsnepro PO ot 08.07.2002 Ne204, 6-7-o¢
U3

38. TunoBast MHCTPYKIMS 0 OXpaHe TpyAa MPHU NPOBEACHUN EKTPUUECKUX U3MEPEHUN U
ucnbiTanuii. TUPM — 074-2002 (yrB. Munstaepro P® u Muntpynom PO 25 urons,2 asrycra 2002.
39. IlpaBuna 6e30mMacHOCTH MPU pabOTE C HHCTPYMEHTOM U MpucTocoOieHusiMu. PJ1

34.03.204.

40. O6beM u HOpMa HCTIBITaHus deKTpoodopynoBanus PJ] 34.45-51.300-97, 13x.6, ¢ uzm., 2002
(mo coct.Ha 01.03.2001).OHAC,1998.

41. HCTpYKIMS 10 TIEPEKIIIOYSHHSIM B diekTpoycTanoBkax [CO 153-34.20.505-2003 (P/] 153-
34.0-20.505-2001)]. ITpuka3z Munsnepro Poccun ot 30.06.2003 Ne266.

42. UHCcTpyKIus 1O MPeI0TBPALLEHUIO U JIMKBUAALUU aBapuil B anekTpuyeckoit yactu [CO 153-
34.20.561-2003 (P1 34.20.561-92)]. Ilpuka3z Munsnepro Poccuu ot 30.06.2003 No289.

43. UHCTpyKIUs IO IPUMEHEHUIO U UCIIBITAHUIO CPEJICTB 3aLIUThI, UCIIOJIb3YEMbIX B
anekrpoyctaHoBkax [CO 153-34.03.603-2003 (P/] 34.03.603)]. [Ipuka3 Munsuepro Poccun ot
30.06.2003 Ne261.

44. IHCTpyKIMS 110 NPEAYNPEXKICHUIO U JIMKBUIAIIMH aBapUi Ha TETUIOBBIX AJIEKTPOCTAHILIUSAX.
ITpukazom Munsnepro Poccun ot 30.06.2003 N 265.

45. HCTpyKIUs IO yCTPOMCTBY MOJTHUE3ALIUTHI 3JaHH, COOPYKEHUI U MPOMBIIITIEHHBIX
kommyHuKarwi [CO 153-34.21.122-2003 (P/1 34.21.122)]. Tlpuka3 Munsuepro Poccuu ot
30.06.2003

Ne280.

46. PexoMeHAalMU IO TEXHOJIOTMYECKOMY ITPOEKTUPOBAHUIO BO3YLIHBIX JIMHUHI 3JIEKTPOIIEpE1adn
HanpspkenueM 35 kB u Beimre (CO 153-34.20.186-2003). ITpuka3z Munsuaepro Poccun ot 30.06.2003
Ne284.

47. PexomeHaaIMu M0 TEXHOJIOTMYECKOMY IPOCKTUPOBAHUIO NOJICTAHIIMM IIEPEMEHHOIO TOKA €



BeIcIIM HanpspkeHueM 35-750 kB (CO 153-34.20.187-2003). ITpuka3 Munsaepro Poccun ot
30.06.2003 Ne288.

48. MexoTpacieBasi HHCTPYKIIHS 0 OKa3aHUIO MEPBOW MOMOIIH IPU HECUACTHBIX CIydasx Ha
npou3BojcTBe. YTBepkaeHa MunzapaBom PO, mucemo ot 28.06.1999 Nel6-16168.

49. baxxarnoB C.A. Be1i6op anmapatypsl Il HCIBITAHHUS JIEKTPOOOOpYy10BaHUsI-M
OHeproaromusnar, 1983.

50. Kokopes H.C. Kontpons u ucnsitanusi. — M: Beiciias mkosna,1990.

51. COOpHHUK METOAMYECKHUX TTOCOOUI IO KOHTPOIIO COCTOSIHHSI 3JICKTPOOOOpyI0BaHus. - M.:
OPI'PDOC,1998.

52. Kapsikun P.H. — HOpMBI ycTpolicTBa Ge30macHbIX 31ekTpoycTanoBok. —M.:OPI'POC, 1990.
53. Mycasnsan O.C. Hamaznka v HICTIBITAHUE 3JIEKTPOOOOPYAOBAHMS SJICKTPOCTAHIINN 1
MOJACTAaHIMH. 2 —€ u3/., nepepad. u gomn. — M.: Dueprus, 1979.

JK3aMeHAIMOHHbIE ONJIEThI

1o npogeccuu 3IeKTPOMOHTEP MO UCNIBITAHUAM U U3MEPEeHUSAM

3-4 pa3psga

BUJIET Nel

1.TpeGoBaHus KIepcoHaNy, TOMYIIECHHOMY KIIPOBEICHUIOUCIIBITAHUH.

2. AGconroTHas MOTPEUTHOCTh Tpudopa.

3. IIpoBepka paborocnocodbnoctu Y30.

4. CpencrBa unauBuyanbHou 3amuTel (CU3), mpuMeHsieMble B 3J€KTPOYyCTaHOBKAX.
BUJIET Ne2

1. CocraB Opuraapl Ipu B/B UCIIBITAHUSX, H3MEPEHHSIX.

2. OTHOCUTENbHAS TOTPEIIHOCTb.

3. IlpoBepka nenu «(hasza-HyJb» B 2JIEKTPOYCTaHOBKAxX 10 1kB ¢ riryxum 3a3emiieHuemM HelTpanu
(M3MepeHreM MOJTHOTO COMPOTHUBIICHUA MeTNH (ha3a-Hylb).

4. OCHOBHBIE IEKTPO3ALIUTHBIE CPEACTBA B AIEKTPOYCTAHOBKAX.

BUIET Ne3

1. Jomyck Opuraapl o HapsIy.

2 Knaccudukanus cpeacTB u3MepeHus 371.BeauunH. EAUHUIBI n3MepeHust.

3. Usmepenne R 06MOTOK, TpoB0O10B OCTOSTHHBIM TOKOM, KTH.

4. JIonoNHUTENBHBIE IIEKTPO3AIIUTHBIE CPEICTBA B AJIEKTPOYCTaHOBKAX

BUJIET Ne4

1. Mepsl 6e30nacCHOCTH IIPU PabOTE ¢ METAOMMETPOM.

2. [lorpemHocTy cpeicTB U3MEPEHUSI.

3. IlpoBepka paboTOCIOCOOHOCTH aBTOMaTHYECKUX BhIKItoUaresien (AB).

4. TupnekTpudeckue rnepyatku, 60tel. O6snacTe ux npuMeHenus. HopMel 1 nepuogudHOCTb 3.
WCIIBITAHUM.

BUJIET Ne5

1. Texauueckue MeponpusTHs, odecreynBaromye 0e30MacHOCTb PadOT CO CHATHEM
HaIPSDKEHUS.

2. O0ue XxapaKTepPUCTHKH 3J1.U3MEPUTENBHBIX PUOOPOB: UyBCTBUTEIBHOCTD K U3MEPIEMO
BEJIMUYMHE, 1Malla30H U3MEPEHUN, HaIeXKHOCTh TPUOOPOB.

3. IlpoBepka paboTOCIOCOOHOCTH M MPABUIBHOCTH (DYHKIIMOHUPOBAHUS OJHOCTHIO COOpaHHBIX
CXEM 3alllUThl, yIIPaBJIeHUs], aBTOMATHKHU, CHTHAIM3AIMH U aBTOMaTUYECKOTO

BKJIIOUEHUs pe3epBHoro nutanus (ABP) B anekrpoycranoBkax 10 1kB.

4. Tlopsimox u ob1ye mpaBuia MOJb30BAHMS CPEICTBAMH 3aIUTHI.

BUJIET Ne6

1. IIpaBuiia ycTaHOBKU NEepeHOCHBIX 3a3emiueHuit (I13).

2.XapakTepUCTUKMMETa0OMMETPOB. CXEMBIIOIKITIIOUEHHUS.

3. KoHTpOJh MapaMeTpoB 3a3eMIISTIOLINX YCTPOMCTB.

4. IIpaBuiia 1oyib30BaHMsI CpeICTBAMU 3alUThl. OCHOBHBIE U TOTIOJHUTEIbHBIE CPEJICTBA 3AIIUTHI.
BUJIET Ne7



1. OpranuzanroHHbIe MEPONPUITHS, 00ecrieunBaroIIe 6e30MacHOCTh BBIMOJIHAEMbIX padoT B
AIIEKTPOYCTAaHOBKAX.

2.271eKTPOU3MEPUTEIIbHBICKIICIIH.

3. IlpoBepka padoTocnocobnoctu Y30.

4. lusnextpuyeckue KoBpuku. TpedoBanus. VcrbITanus U oCMOTP.

BUJIET Ne8

1. I[IpoBepka OTCYTCTBHSI HANPSKEHUS] HA TOKOBEIYIIUX YaCTSX.

2. N3mepenus u ucnbiTanus. OnpeneneHye, OTanuns U Ha3HaueHUE.

3. U3mepenHne conpoTUBICHUS 3a3eMIISIIOIINX YCTPOUCTB.

4. Yka3zaTenu HanpssKEeHUs B 3JIEKTPOYCTAHOBKAX .

BUJIET Ne9

1. TexHUYECKHE MEPOTIPUATHSI, 00ECIICUUBAIOIINE OE30MMACHOCTH BBITIOIHAEMBIX PA0OT B AIEKTPOYC
TAHOBKAaX CO CHATHEM HaIlPSHKCHHUS.

2. OTHOCHTEBHAS IOTPEITHOCTE prUdopa.

3. MeToauka u3MepeHust MoIsIpHOCTH OOMOTOK CUJIOBBIX M U3MEPUTENBHBIX TPaHC(HOPMATOPOB.
4. IIpaBuia 1oyib30BaHMsI CPEACTBAMU 3aIUThl. OCHOBHBIE U TOTIOJIHUTEIbHBIE CPEJCTBA 3AIIMTHI.
BUJIET Nel0

1. OTBeTCTBEHHBIE JIKIIa 32 0€30MMacHOe BeJIeHHUE PadoT.

2. HaznaueHune u3MepuTeNnbHbBIX IPHOOPOB.

3. HazHadyeHue 1 NpUHLMIT ACHCTBUSI aBTOMATHYECKUX BhIKItouarenei 1o 500 B.

4. OCHOBHBIE ANEKTPO3AIIUTHBIE CPEACTBA B AIEKTPOYCTAHOBKAX

JK3aMeHALMOHHBbIC ONJIETHI

10 NPo¢ecCUu JIEKTPOMOHTEP N0 UCNBITAHUAM U U3MEPEHUAM

5-6 pa3psina

BUJIET Nel

1. Opranuzanus pabot u Th npu UCIIBITAHUSX U30JIANUN KaOeel MOBBIIICHHBIM
BBINPSIMIICHHBIM HAIPSDKEHUEM.

2. IIposepka padbotocnocodHocTH Y30.

3. IlpaBuiia 6€30MaCHOCTH IPU PabOTE ¢ METAOMMETPOM.

4. CxeMbl U3MEPEHHUS COPOTUBIIEHUS U30JIALIMN CHIIOBOTO TpaHChopMaTopa.

BUJIET Ne2

1. IIpoBepka OTCYTCTBHS HANPSKEHUSI HA TOKOBEAYIIUX YaCTAX.

2. ®U3MUECKUil CMBICT U CXEMBI KOHTPOJIS 3a3eMIIIOLINX YCTpoiicTB. OOpaboTKa pe3ynbTaToB
WU3MEPECHU.

3. OpraHuzanmoHHbIe MEPONIPUATHS, 0OecTIednBaroe 6€30MacCHOCTh padoT.

4. ®u3nueckuil TPUHLIKI U3MEPEHUs conpoTuBiIeHUs n3osauu. Koapduuuent adbcopOuu.
BUIET Ne3

1. TpeGoBaHMsI K CTEHAM JIJIsl UCTIBITAHUS CPEACTB 3allIUTHI.

2. KoHTpoaupyemble napaMeTpbl CUIIOBBIX TpaHC(hopMaTopoB. Cxema U METO/ U3MEPEHUs
OJIHOTO M3 3THUX MTapaMETPOB.

3. Texunueckue MeponpusTHs, odecreynBaromye 0e30MacHoOCTh padoT.

4. 3mepeHue TaHreHca yriia AM3JIEeKTPUUECKUX HoTepb U301, OU3nuecKuil CMbICH,
YCIIOBUS IPOBEJEHUS U3MEPEHNH, IEPUOANYHOCTb.

BUJIET Ne4

1. Jomyck k pabote anexkTponadopatopun. Perucrparus 31ekTponabopaTopiu B HaI30PHBIX
OpraHax.

2. Meronuka u3MepeHus MOoJIIPHOCTH OOMOTOK CHJIOBBIX M M3MEPUTENBHBIX TPAHC(HOPMATOPOB.
3. Th npu npon3BOACTBE BHICOKOBOJIbTHBIX HCIIBITAHUIN W30JISIIIUU.

4. ViciplTanue U30JISAIMH MOBBIIIEHHBIM HANPSHKEHUEM (BBITPSIMICHHBIM U IEPEMEHHBIM).
®u3nuecKuil TPUHINI UCTIBITAHUS, YCIOBHS MIPOBEACHUS N3MEPEHUI.

BUJIET Ne5

1. Buap! ucnisitanuii n3onauuu. HopMaTHBHO-TEXHHUYECKAs TOKYMEHTALUS IO BUAAM



WCIIBITAaHU M.

2. VicnipITaHus NOBBILIEHHBIM BBIIPSMIIEHHBIM HAPSYKEHUEM U HAIIPSHKEHNEM IIEPEMEHHOTO
TOKa 0OMOTOK CUHXPOHHOI'O FeHepaTopa.

3. Th npu ucneITaHUSX CPEJCTB 3AIIUTHI.

4. I3MepeHne XapakTepUCTHK CHIIOBBIX TPaHC(HOPMATOPOB.

BUJIET Ne6

1. M3onsuuonHble KOHCTpyKUnU. CodeTaHue pa3HbIX BUJOB IUIIEKTPUKOB B U30JIALIMOHHBIX
KOHCTPYKLUSX.

2. IlocnenoBarenbHOCTh U3MEPEHUS XapaKTEPUCTUK CUIIOBBIX TPAaHC(POPMATOPOB.

3. KoHTposb napamMeTpoB 3a3eMIISIFOIIMX YCTPOUCTB.

4. KOHTpOJIb COCTOSHMS 3a3€MIISIOIIUX YCTPOUCTB. BBl KOHTPOIIS, IEPUOAUYHOCTD,
OCOOEHHOCTH.

BUJIET Ne7

1. @akTOphl BHI3BIBAIOLIUE CHUKEHUE U30JIALIMOHHBIX CBOMCTB BHEIIHENW N30JISILIUM.

2. KoHTponupyeMble mapaMeTpbl MaJIOMacCIsIHbIX U 3JIEKTPOra30BbIX BhIKIIOUaTene. CxeMsel u
METO/Ibl U3BMEPEHUN.

3. Opranu3anus 0€30MacHOr0 BHIIOJIHEHUS paOOT 110 BHICOKOBOJIBTHBIM UCIBITAHHUSM
KaOCTbHBIX JTUHUM.

4. DJIeKTpUYECKHUE UCIIBITAHUS CPELICTB 3aLUTHI.

BUJIET Ne8

1. TpeGoBaHus K MpOTOKOJIAaM HcTibITaHUi. [IpaBoBasi OTBETCTBEHHOCTH 3a MPOBECHHUE U
o0ecrnieueHre BbICOKOBOJIbTHBIX UCIIBITAHUN U30JIALIUH.

2. KoHTpoaupyemble napaMeTphbl, CXeMbl U METOIbl U3MEPEHUI MHOTOOOBEMHBIX MaCISHBIX
BBIKJIFOYATEIICH.

3. TpeOoBaHus K EPCOHATY 3JIEKTPOJIA00PATOPUIl 110 BHICOKOBOJIBTHBIM UCIIBITAHUSM.

4. 3smepeHus XapakTepUCTUK BBICOKOBOJIBTHBIX BhIKIItOUaTene. KonTponupyemsbie
napaMeTpsl. CXeMbl ¥ METOABI U3MEPEHUM.

BUJIET Ne9

1. O6beM 1 IepUOIUYHOCTD MPUEMO-CIATOYHBIX U SKCILTyaTallMOHHBIX UCTIBITAHUH.

2. KonTponupyemble mapaMeTpbl HCTIBITAHUN CUHXPOHHBIX reHepaTopoB. Cxema U MeTo]t
U3MEPEHUS OJTHOTO U3 HUX.

3. Th npu BHICOKOBOJIBTHBIX UCIIBITAHUAX BaKYYMHBIX BBIKJIFOUATENEH.

4. VlctipITaHus 2J1€KTPO3ALIUTHBIX CPEACTB HA CTALIMOHAPHBIX UCIIBITATEIbHBIX YCTAHOBKAX.
TpebGoBaHMsI K CTALlMOHAPHBIM U ME€PEIBUKHBIM UCIIBITATEIbHBIM YCTAHOBKAM.

BUJIET Nel10

1. Opranuzanus padot u Th npu n3mMepeHusx XxapakTepuCTHK TpaHC(HOPMATOPOB TOKA U
HaIPSDKEHUS.

2. KonTponupyemble mapaMeTpbl, CXeMbl U METOJIbl H3MEPEHUI BO3AYIIHbBIX BBIKIIOYATENEH.
3. TpeboBanus Th Kk HCTIBITaTEILHBIM YCTAaHOBKAM.

4. JlokyMeHTalus 1o y4eTy, COAEPKAHUIO U UCIIBITAHUIO CPEICTB 3aLIUTHI: )KYPHAJIbI, IPOTOKOJIBI.
[Tnakatel Mo TeXHUKE O€30IAaCHOCTH U 3HAKH O€30MaCHOCTH MPH BHIMOJIHEHUH UCIIBITAHUI
CPEZICTB 3aLIUTHI 3JIEKTPOYCTAHOBOK.

ITepeueHr HOpMATUBHBIX IIPABOBBIX a
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