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[TOACHUTEJIBHAA 3AIIMCKA

MeTtoaudeckue yka3zaHus 110 OPTaHU3alNN U IPOBEICHUIO JTA0O0OPATOPHBIX
paboOT W TPAKTUYECKHX 3aHATHH pa3padOTaHbl B COOTBETCTBUU C pabodYci
nporpammoit IIM.03 ObGecnieuenue 6€30mMacHOCTH PabOT MpPU IKCIUTyaTallud |
PEMOHTE 000PYIOBAHUS SJICKTPUUCCKUX MTOJACTAHIIMIA U CETEH U MPEeIHA3HAYCHBI
JUIS  BBIMIOJIHCHUS  MPAKTHYECKUX 3aHATAH ¥ Ja0OpaTOpHBIX  padoT
O0yJarOIIIMHUCS.

[TpakTuueckue 3anatus mo MJIK.03.01. bezonacHocTs paboT npu
AKCIUTyaTalli U PEMOHTE 000pYA0BaHUS YCTPOMCTB 3JIEKTPOCHAOKEHUS
HaIpaBJIeHbl HA YCBOCHHUE 3HAHUM, OCBOCHHUE YMEHUN U (HOPMUPOBAHKE
AJIEMEHTOB OOIIMX U MPO()ECCHOHATBHBIX KOMIETEHIIUM, MPETyCMOTPEHHBIX
paboueil mporpamMmMoit mpodecCruoHaTbHOTO MOJTYJIS.

B pe3ynbTaTe ocBoeHUs yueOHON AUCIUIUIMHBI O0YYAOIINIICS JOHKEH
3HATh:

- IIpaBHJa 0e30macHoOro IMpoOnU3BOACTBA OTACJIIBHBIX BHIOB pa60T B
QJICKTPOYCTAHOBKAX M JJICKTPUUCCKUX CCTAX,

- TIepeyeHb JOKYMEHTOB, o(opMisgeMbIX i obecrieueHuss O0e30ImacHOCTH
IIPOU3BOJICTBA PaOOT B JICKTPOYCTAHOBKAX M HA JIMHUAX JICKTPOIIEPEIauHu.

yMeThb:

- obOecrnieunBaTh O€30MACHBIE YCIOBHUS TpyJa TMPU TPOU3BOJICTBE padbOT B
AJIEKTPOYCTAHOBKAX U DJIEKTPUYECKUX CETSIX MPHU TUJIAHOBBIX W aBAPUUHBIX
paborax;

- 3aIlOJHATH HapSAAbl, HAPSAbI-IOMYCKH, ONEPATUBHBIC KYpPHAJIbl IMPOBEPKU
3HAHHUM IO OXPAHE TPY/a;

- BBITIOJIHATH PacUEThl 3a3eMJISIOIIUX YCTPOMCTB U IPO303alHThI;
UMeTh MPAKTHYECKUI ONBIT:
- IOATOTOBKH pabOUYuX MECT JiJIsi 0€301acCHOr0 MPOU3BOJICTBA PAdOT;

- oopmiieHust pabOT HAPSIAOM-IOMYCKOM B 3JIEKTPOYCTAHOBKAX M Ha JIMHUSIX
AIIEKTpOTIepeaayu;



B pe3yabTaTre 0CBOCHUSI MEKIUCUUILIMHAPHOIO KYpCa MPOUCXOAMT
nosranHoe (GopMHpPOBAHHME 3JJIEMEHTOB OOMMUX HW NPOPecCHOHAIbHBIX
KOMIIETEHIIN:

OK 1. IloHUMaTh CYyIIHOCTH U COIMANIbHYIO 3HAYMMOCTb CBOEH
Oynyuei mpodeccuu, MPOSBIATh K HEH YCTOMUMUBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO JEATE€IbHOCTb, BBIOMPATH
TUIIOBBIE METOABl M CHOCOOBI BBINOJHEHUS NPO(PECCHOHANBHBIX 3a]ad4,
OLICHUBATh UX 3PPEKTUBHOCTH U KAYECTBO.

OK 3. Ilpunumarhs pemieHHss B CTaHAAPTHBIX WM HECTAHAAPTHBIX
CUTYAILUSIX U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK U HCIOJIb30BaHHE HWH(OpMaLuH,
HE0OXoAUMOM 1Sl 3(P(PEKTUBHOTO BBINOJHEHUS MPOQPECCUOHAIBHBIX 3a7ay,
pO(ECCHOHATIBHOTO U IUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnons3oBaTh  MHGOPMALMOHHO-KOMMYHHUKAI[MOHHBIE
TEXHOJIOTHH B NPO(ECCUOHATIBLHOMN AESITENIbHOCTH.

OK 6. PaGoTaTh B KOJUIEKTUBE U KOMaH[e, d(PPeKTUBHO 00IIATHCS C
KOJUIETaMU, PYKOBOJICTBOM, MTOTPEOUTEIISIMHU.

OK 7. bpath Ha ce0si OTBETCTBEHHOCTh 32 PabOTy YJIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), pe3yJIbTAT BHITIOJIHEHUS 3aJaHUH.

OK 8. CamocTosTenTbHO OMpEeACIATh 33aJauud MPOo(EeCCHOHATBHOTO U
JUYHOCTHOTO  PAa3BUTHUS, 3aHUMAThCS CcamMoOOpa3oBaHHWEM, OCO3HAHHO
TJIAHUPOBATH MOBBIIIICHUE KBATU(PUKAIIUH.

OK 9. OpueHTupoBaThCsl B YCIOBUSAX YAaCTOM CMEHBI TEXHOJIOTUH B

npodeccnoHaIbHOMN 1eITeTbHOCTH.

[IK 3.1. OGecneunBath 0€30MacHOE MPOU3BOJICTBO IUIAHOBBIX H
aBapUHHBIX Pa0OT B AJEKTPUUECKUX YCTAHOBKAX U CETSIX.

[IK 3.2. Odopmitarh JIOKyMEHTAIMIO IO OXpaHe Tpylda W
AJIEKTPOOE30MACHOCTH TMPHU JKCIUTyaTalldd W PEMOHTE DIEKTPUUYECKUX

YCTAHOBOK U ceTel.



Paboueii mporpamMmMoil MHpeayCMOTPEHO BBIMOJIHEHHE OO0YYarOIIMMHUCS

MMPAKTHYCCKUX SaHSITI/II\/’I, BKJIrO4asd, KakK 00s13aTeNbHBIN KOMITIOHCHT

MPAKTHYCCKUC 3aJaHUA C UCITOJIb30BAHUCM IICPCOHAJIBHOI'O KOMIIBIOTECPA.

Pacnpez:eneHHe PE3YJIbTATOB OCBOCHHUA y‘le6HOFO Marcpualia B XOIC

BBITIOJIHCHHS 33JIaHUH Ha MPAKTUYECKHUX 3aHATUSAX IMPOUCXOIUT B COOTBETCTBHH
¢ Ta0uuen 1.

Tabmuma 1 — PacnpegeneHue pe3ylbTaTOB OCBOCHHUS yue€OHOIO
MaTcpuajia
DnemeHT Kontponsn | Pe3ynbraTs [TosTamHO
MOAy I 0- YCBOCHHBIC 3HAHUS | OCBOCHHBIC YMEHUS | PAKTHUECK (hopmupye
OLICHOYHBIC Yt OIIBIT MbIe
MEpOIPUAT AIIEMEHTHI
us o0mHX U
npodeccuo
HAJTbHBIX
KOMITETCHI]
nii
MJK.03.01. [IpakTuueck | - mpaBuia - obecrieunBaTh - IIK 3.1.
be3omacHocTh | e 3aHATHS | O€30MaCHOTO Oe3ormacHble HOATOTOBKH OK 1-9
pabot npu Nel-10 IIPOU3BOJICTBA yCIIOBUS TpyJAa IpH | pabouux
sKcIUTyartauu | JIJabopaTopH | OTIENBHBIX BUIOB | IPOM3BOJCTBE MECT JUTS
U PEMOHTE ple paboThl | paboT B paboT B Oe3omacHor
obopymoBanust | Ne 1-3 ANIEKTPOYCTAHOBKA | DJIEKTPOYCTAaHOBKA | O
YCTPOMCTB X U 3JICKTPHUUYECKHUX | X U IJCKTPHUYCCKUX | IPOU3BOICT
JNIEKTPOCHa0XKe CceTsiX; CeTsIX MpHU Ba paboT;
HUSI TUIAHOBBIX U
Paszpnen 1 aBapUNHBIX
Obecneuenue paborax;
0e30macHOCTH - BBIIIOJIHATH
padoT mpu pacuéThI
OKCILTyaTaIH 3a3eMJISFOIINX
U pEMOHTE YCTPOWCTB U
000pyI0BaHUS IPO303allUThI;
ANEKTPUUECKHX
MMOJACTAaHIINH U
ceren




Conep:kaHue MPaKTUYECKUX 3aHSATUN OXBAaThIBAET BECh KPYT YMEHUH U
KOMIIETEHIINH, Ha popMupoBaHue KoTopbix HampasieH MJIK.03.01.
be3onacHocTh paboOT MpH SKCIUTyaTallMd U PEMOHTE 000PY/I0BaHUS YCTPOUCTB
AIEKTPOCHAOKEHUS.

IlepeyeHb NPaAKTUYECKUX 3AHATHI

1. OpopmieHne CyTOUHON BEIOMOCTH SHEPTOUCIIETIEA.

2. Odopmiienue paboT B ONIEPATUBHOM KypHAJIE.

3. Oopmienue nomycka Opurajpl K BHITOJTHEHUIO PabOT B

AIIEKTPOYCTAHOBKAX MO HapSAY.

4. OdopmiieHne U BbINOJHEHUE pAOOT MO PACHOPSKEHUIO.

5.0¢opmieHne U BBIOJIHEHHE pA0OTHI B MOPSJIKE TEKYILEH IKCILTyaTal[uu.
6.BblnosnHeHNe TEXHUUECKUX MEPONPUATUI IO OATOTOBKE pabovero Mecra Jjist
PEMOHTA Pa3bEeIUHUTEIS.

7. BpIOMHEHNE TEXHUYECKUX MEPONPUATUH 110 OArOTOBKE pabouero Mecra Ha
Ka0eIbHOM JINHUU 3JIEKTPOIIepeaayu.

8. BhInojHeHne TEXHUYECKUX MEPOINPUATHIH 110 OArOTOBKE pabouero Mecrta Ha
BO3/YLIHOW JJMHUU 3JIEKTPONEPEIaUH.

9. Pacuer 3a3eMIISIFOLUX YCTPOKCTB.

10. PacyeT MOIHUE3AUTHI O0OBEKTA.

Ilepeyens 1a00paTOPHBIX PadOT

1. OnepaTuBHbBIE NIEPEKITIOYEHHUS U MTOJTOTOBKA MeCcTa pabOThI Ha
IPUCOCTMHEHNN TPAHC(HOPMATOPHON MOICTAHIINH.

2. I[loaroroBka mecta pabOTHI MECTa pEMOHTa 000PYAOBaHUSI KOMITJIEKTHOTO
pacrpeaeanuTeNbHOTO YCTPOWCTBA HA BHIKATHIBAEMBIX TEIEKKAX.

3. I3MepeHne COMpOTUBIICHHS 3a3€MIISIOIIETO YCTPOMCTBA AJIEKTPOYCTAHOBKH.



Ilpakmuueckoe 3anamue Nel
OdopmileHue CyTo4HOM BEIOMOCTH IHEProgucmeTyepa.

lleJlb 3anamus; HAy4YUTHCA 3allOJIHATh CYTOUYHYHO BCJIOMOCTD
SHCProauclicTicpa.

Oobecneuennocms 3anamus(evloaromcea npenooasamesem).

1. BbrnaHK CyTOYHOH BEIOMOCTH SHEProUCIIETICpa.
2. 3amoyiHeHHbBIE OJIAaHKW HAPSIOB.

KpaTKne TCOPUIECCKHUE CBCACHUA

CyrouHnas BenoMocTh (popma DY -89 dopmara Al) 3anonHsercs
JIEKYPHBIM HEPTOJIUCIIETYEPOM EKETHEBHO HA HAYAJIO KEIE3HOIOPOKHBIX
cytok — 18.00. He nomyckaercs ymenbienue hopmara. 3anoiHEHHbBIE B
TEYEHUE MECSIIa BEJOMOCTH JTOJDKHBI HAXOJAUTHCS Ha IUCTIETYEPCKOM ITYHKTE.
[To ucTedeHnn Mecsma MOTYT OBITh YAQJICHBI U XPaHUTHCS B Tpeenax
JIOCTYITHOCTH B TEUEHHE 3-X MECSIIEB AJIA aHallM3a padOThl SHEProIUcIeTyepa.
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Puc. 1. CxeMa nuTaHMsi M CEKLUIMOHUPOBAHMSA KOHTAKTHOI CETH

PacnopspxkeHueM 1o AUCTaHIIUM SJIEKTPOCHAOKEHUS JOJIKHA ObITh
YCTaHOBJIEHA HOPMaJIbHAsI CXEMA IMUTAHUS U CEKIUHOHUPOBAHUS KOHTAKTHOMN
cet, BJI Ab u 13, cxema 35eKTpocHa0KEeHHS TATOBBIX, TPAaHC(HOPMATOPHBIX
MOJICTAHIINM, YJIEKTPOCHA0KEHUS y3JI0B (J1ajiee — pacopsHKEHUeE 1o
HOpMaJILHOM cxeme). PacriopsikeHue 1mo HopMajabHOU cxeme 1o KaxaoMy DU
JIOJDKHO OBITH HAIPaBJIEHO B SHEPTOJIUCIIETYCPCKYIO, B OTIE] ONEPATUBHO-
JUCIIETYEPCKOrO YNPABJIECHUS LEHTPOB, B UbEM ILTATE HAXOIATCS
DHEPTOJUCIIETUYEPHI.



IHopsAOK BBINOJIHEHU S
1. ITo HapsinaM, BEIIAaHHBIM MIPEMNO/IaBaTeNieM, 3aOIHUTh TaOIUIbI CYTOUHON
BEJIOMOCTH, UCIIOJIb3Ys pa3gaTOUYHbI MaTEpHUal.
2. 3anoJIHATDH TAOJIUIIBI BEJOMOCTH 0 pabOTe 3alIUT HA MOJCTaHIIH.

Conep:kanue oT4yera
1. 3anonHEHHBIH 0JaHK CYyTOYHOW BEAOMOCTH YHEPTOIUCIIETYEPA.
2. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.
3. BriBog.
KoHTpoJibHBIE BONIPOCHI
1. Yto Takoe HOpMaJIbHasl CXEMa MUTaHUS U CEKLIMOHUPOBAHUSI KOHTAKTHOW CETH,
BJI Ab u 19, cxema 31eKTpoCcHa0XKEHUs TATOBBIX, TPAaHC(POPMATOPHBIX
MOJICTAHLINM, 31€KTPOCHAOKEHUS Y3JI0B?
2. CKOJbKO XpaHUTCSI CyTOYHAsI BEIOMOCTB?
3. KTo naet undopmaruio o pacoaoKeH!H JeHTepoB?

Ilpakmuueckoe 3anamue No2
Odopmitenune padoT B OnepaTUBHOM KypHAaJie
Ienw 3anamusa: HayuynTCA 3aM0JHATH ONIEPATUBHBIN KypHAIL.

Oobecneuennocms 3anamus (6b10aromca npenooasamenem):
1. bnank onepaTUBHOTO KypHaJIa
2. PazgaTounslii MaTepuan aJis 3aoJHEHUS )KypHaa.

Kparkue Teopernyeckue cBeleHUs

Kypuain gomxeH ObITh TPOHYMEPOBaH, MPOIIHYPOBAH U CKpEIUIeH neyaTeio. Ha
IIOCJIEAHEN CTPAHULIE AENAETCA 3aUCh O KOJIMYECTBE NMPOLIHYPOBAHHBIX JIMCTOB U
CTaBUTHCS MOANKUCH PYKOBOAUTENS NoApa3aeneHus. Ha muieBoii ctpanuiie 00JI0KKH
ypHaja noJ Ha3BaHueM «OnepaTuBHBINA KypHaI» YKa3bIBAa€TCs AaTa Hayajla U
OKOHYaHUs KypHaJIa.

3anucy B ONEPAaTUBHH KYpPHAII CIEAYET 3aHOCUTh B XPOHOJIOTUYECKOM MOPSAJIKE
B COOTBETCTBUU C UMEIOLIUMU Tpadamu. Mex 1y 3anucsiMu He JOJKHO OBbITh
IIPONYILIEHHBIX HE3MOJHEHHBIX CTPOK. He3nonmHeHHbIe NpOMyIEHHBIE CTPOKU
IIPOYEPKUBAIOTCA 3UI3arom. I IpaBriIbHOCTD BEEHNUS 3aIIMCEN B ONIEPATUBHOM
YKypHAJIE TOJKEH IPOBEPSTH €KEMECIYHO PYKOBOINUTEID ITOAPA3AEICHNUS],



CKCKBAPTAJIbHO — PYKOBOAUTCIIb JUCTAHIIUA 3H€KTpOCH&6)KeHI/I$1. 3anoJHEeHHbIC
JKYPHAJIbI IOJIDKHBI XPAHUTBCA B TCCCHUC 3-X JeT co JH HOCJ'IGI[HGﬁ 3allriCH.

ITopsiaoK BBHINOJTHEHUS
1. 3anucarh HUPKYJISIPHBINA PUKA3 B OMIEPATUBHOM KYypHAJIE.

N

. 3ammcath nprKa3 Ha IMOArOTOBKY pabodero MecTa Ha KOHTAaKTHOM CETH.
3. 3amucaTh IpHUKa3 Ha paboTy.

Conep:xanue oryera
. 3aITOJTHEHHBIH JIUCT OMEPAaTUBHOTO KypHaa.
. 3amoTHEHHBIN ITPUKa3 Ha MOATOTOBKY pab0ovyero Mecra.
. 3aMOJTHEHHBIN TTPUKa3 Ha padoTy.
. OTBETHI HAa KOHTPOJILHBIC BOIIPOCHI.

g B~ W DN

. BeiBo.

KonTposbHbIE BONPOCHI
1. B xakux nojpas/ieJICHUsIX TUCTaHIIUUA BEIyTCsl OTIEPATUBHBIC KYpPHAIIbI?

N

. KT0 3anonusier onepaTuBHbBIN KypHa?
3. Kakumu cokpaieHusMi MOXKHO TT0JIh30BaThCS MPH 3aIOTHEHUH JKypHaia?

Ilpakmuueckoe 3anamue No3

Odopmiaenue gomycka Opuraabl K BHINOJHEHUIO padoT B
3JIEKTPOYCTAHOBKAX 0 HAPSALY.

IHenwb 3anamusn: HayduThest OPOPMIIATH TOMYCK OpUTaIbl K BBHITTOJTHEHUIO
paboTHI B 3JIEKTPOYCTAHOBKAX IO HAPSIAY.

Oobecneuennocms 3anamus (6vl10aromca npenooasamenem):
1. bnank Hapsana hopmbl DY -44.
2. 3ananue Ha pabory.
3. Cxema pabouero Mmecra.

Kpartkue Teopernyeckue cBeeHUs
Hapsig opopmisiercs B aAByx a3emiuisipax. [Ipu nepenaye no renedony, pBauo
HapsJ BBIMKUCHIBAETCS B TPEX dK3eMIUIIpax. B mocnegnem ciyyae pabOTHUK,
BBIIAIOIINHN HapsAa opOpMIIIET OJIMH IK3EMIUISP, a paOOTHUK, TPUHUMAIOIINN TEKCT B
BUJIE TeNeOHOrPaMMBbl UITH PaorpaMMBbl, (pakca UM 3JIEKTPOHHOTO MHUChMa,



3aMoJHAETABA IK3EMIULIPA HapsAa U IOCJIe MPOBEPKH YKa3bIBAET HA MECTE IOAITUCH
BBIJIAIOILET0 Hapsl €ro GaMIINI0 U MHULMAIIBL, TOATBEP:K/1asi IPABUIIBHOCTD 3aIIUCH
cBoei nmoanuckro. Hapsin Takxke pasperieHo opopmiATh B 2JIEKTPOHHOM BUJE U
NEePEeIaBTh 0 AMEKTPOHHOM HOYTE.

B Tex cimywasx, Korzia mpou3BOAUTENs pabOT Ha3HAYAeTCS OJTHOBPEMEHHO
JIOTIYCKAIOIIUM, HapsiJl, HE3aBUCHUMO OT CIIoco0a ero nepeiayu, 3amoiaHsIeTcs B IByX
AK3EMIUISIPAX, OJJMH U3 KOTOPBIX OCTAETCA Y BBIIAIOIIETO HAPSI.

B 3aBHCHMOCTH OT MECTHBIX YCJIOBH (PacHoJIOKEHUS JUCTIETYEPCKOTO
IYHKTA), OJIMH 3K3EMIUISIp Hapsiia ocTaeTcsl y paOOTHHUKA, BBIJAIOIIETO pa3pelieHne
Ha MOJTrOTOBKY pabo4ero Mecra, M JOIyCK (AHUCIIeTYepa).

Yucno HapsA0B, BbIIaBAEMbIX HAa OJJHOTO OTBETCBEHHOTO PYKOBOAMTENS padoT,
onpeensieT padOTHUK, BBIIAIOIIMA HAPS.

BbI marommit HapsiJ UMEET MPaBo JOMYCKAOIMIEMY U IPOU3BOAUTEIIO HAPSI
(Habusroaro1ieMy) BbIJIaTh Cpa3y HECKOJIBKO HAPSIOB U PaCHOpsKEHUM ISt
MOOYEPETHOTO JOITYCKa U padOThI IO HUM.

Brinate Hapsin pa3pelnaeTcst Ha Cpok He Oosiee 15 KalleHAapHbIX AHEH O THS
Hayvana padbotel. Hapsia pa3pemaercs npoaneBats 1 pa3 Ha cpok He Oosee 15
KaJeHaapHbIX 1Hel. [Ipu nepeppiBax B paboTe Hapsi OCTaeTCsl AEUCTBUTEIbHBIM.

[IponneBath Hapsa UMEET MPABO BbIAAYM Hapsaa Ha padoThl B JAHHOM
AIEKTPOYCTAaHOBKE.

Pa3penienne Ha mpojyieHre HapsAa epenaeTcs 1no Teneony, paauo Uiu ¢
HapOYHBIM JIOMYCKAIOIIEMY, OTBETCTBEHHOMY PYKOBOJUTEIIO WU IPOU3BOIUTEIIO
paboT. B aTOM ciyyae nonmycKaromuii, OTBETCTBEHHBIN pyKOBOIUTEIb WU
IPOM3BOAUTEINH PA0OT 3a CBOEH MOJANUCHIO YKa3bIBACT B HapsiaAe (paMUITUIO U
VMHUIMAJIbI paOOTHUKA, MPOATUBIIETO HAPS.

Hapsizibl, paboThl 0 KOTOPHIM MOJHOCTh 3aKOHYEHBI, TOJKHBI XPaHUTCS B
teueHue 30 CyTOK, MOCJIE Yero MOTyT ObITh YHUUTOXKEHBI. ECIIHM npy BBINOJIIHEHUN
paboT 1o HapsAAaM UMETU MECTO aBapHUM, MHUUEHThI UJIM HECYACTHBIE CIy4au, 3TH
HapsAbl CIeAyeT XPaHUTh B apXHBE OpraHU3allid BMECTE C MaTepuaiaMu
pacciel0BaHus.

Cxema pabodero mecTa npucoeuHeHus: 6epercs u3 puc.2.
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IHopsAOK BBINOJIHEHU S
1. O3HaKOMUTKCS C YKa3aHUSIMU 110 3a0JHEHUI0 Hapsiaa popmbl DY — 44,
2. Haueptuth cxemy pabodero mecta. Beinaercs npemnomaBaTesem 1no
BapuaHTaM (CM. puc. 2.).
3. O603HauNTH OYKBEHHO — IU(POBBIMU (JIUCHIETIEPCKUMHU )
HAaUMEHOBAHUSAMH 3JIEMEHTHI OJTHOJTMHEWHOMN CXEMBI.
4. PaccMOTpeTh TEXHUYECKUE MEPOTIPUSATHS JJIs1 BBITIOJHEHUS PaOOTHI.
5. OdopMuTh TOMYCK MO HAPSIAY.

Conep:xanue oryera
1. Hapsig popmbr DY-44.
Cxema pabouero mecra.
3. bykBeHHO-TIM(pOBBIC (AUCTIETYCPCKIIC) HANMEHOBAHMS DJIEMCHTOB

N

OJTHOJIMHEWUHOU CXEMBL.
4. OdopMIIEHHBII TOIYCK MO HAPALY.

o1

OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.
6. BreiBos.

KoHTpoJibHBIE BONIPOCHI
UYro Takoe Hapsa?
CKOJBKO BpEMEHU JEHUCTBYET HAPSIA?
KTo BBIHACT Hapsia?

e

Kakumu cokpaliieHusMu MOKHO BOCTIONIB30BAThCS TIPH 3aIIOTHEHUH
Hapsaa?

Ilpakmuueckoe 3anamue Ned
Od¢opmiieHue 1 BbINOJTHEHHE PA0OT 10 PACHIOPSIZKEHHIO.
Llens 3anamusa: HayuuThes 0QOPMIIATH paOOTHI B AIEKTPOYCTAHOBKAX 10
pPacCnopsKEHUIO.

Oobecneuennocms 3anamus (6b10arOmca npenooasamenem):

1. JIuct onepaTUBHOIO XypHaJa.
2. 3agaHue Ha padoTy.
3. Cxema npucoe1uHeHusl, re HaXOAUTCs pabouee MecTo.



KpaTkue Teopernueckue cBeeHUs
Opranuszanus padoT Mo pacnopszKeHUI0

B snekTpoycranoBkax HampsbkeHreM Boie 1000 B qonmyckaercs BBIIOJIHATH 1O
PaCHOpPSHKEHUIO CIIEYIONTUE pabOThI: Ha AIEKTPOJIBUraTese, OT KOTOPOTO Kadeb
OTCOEIMHEH U KOHILIBI €r0 3aMKHYTBI HAKOPOTKO M 3a3€MJIEHBI; HA TEHEPATOPE, OT
BBIBOJIOB KOTOPOT'O OTCOEAMHEHBI MIMHBI U Kabenu; B PY Ha BbIKaueHHBIX TEIEKKaxX
KPVY, y KOTOpBIX OTCEKOB 3alepThl HA 3aMOK, a TaKXe pabOThl HA HETOKOBEIYIIUX
4acTAX, HE TPEOYIOIINE CHATHS HANPSKEHNS U YCTAHOBKHA BPEMEHHBIX OIPaXKICHUM.

JlomyckaeTcs BbINOJHEHUE pabOT MO PACHOPSKEHHUIO B DJIEKTPOYCTaHOBKaX
HamnpspkeHreM 10 1000 B, kpome pabot Ha cOopHBIX mMHaxX PY u Ha
IPUCOEUHEHUSX, 10 KOTOPBIM MOKET OBbITh MOJaHO HANpsKEHUE Ha COOpHBIE
mHbL, Ha BJI ¢ ucnonp3oBaHneM rpy30M0bEMHBIX MAILIMH U MEXaHU3MOB.

[Ipy MOHTa)xke, pEMOHTE M IKCIUTYyaTalluM BTOPUYHBIX LIETIEH, YCTPOMCTB
pENeHOM 3alUThI, U3MEPUTENIbHBIX PUOOPOB, FNEKTPOABTOMATUKH, TEIEMEXaHUKH,
CBSI3H, BKJItOUYas pabOThl B MPUBOJAX U arperaTHhIX MKaax KOMMYTallMOHHBIX
anmnapaTroB, HE3aBUCUMO OT TOTO HAXOJATCS OHM MOJ HAIPSDKEHUEM WIN HET,
IIPOU3BOJUTEINO PabOT pa3pemiaeTcs o paclnopsLKEHUIO OTKIII0YATh U BKITIOYATh
BBIILIEYKa3aHHbIE YCTPOICTBA, a TAKXKE OMPOOOBaTh YCTPOICTBA 3aILUTHI U
AIEKTPOABTOMATHKY HA OTKIIFOUEHUE U BKIFOYEHHE BBIKIIOUATEIIEN C Pa3pEIICHNUs
ONEPATUBHOIO IEPCOHAIA.

B anekrpoycranoBkax HamnpsikeHueM Boiiie 1000B ogHomy paboTHUKY,
umeromemy rpynny 1, mo pacnopsixenuto qomyckaeTcsi IpOBOIUTS:

— OnaroycTtpoiictBo Tepputopun OPY, ckammBaHue TpaBbl, paCUUCTKY OT
CHEra J0por U POX0JI0B;

— PEMOHT U 00CTyKMBaHUE YCTPOICTB MPOBOIHOMN paino- U Tee(OHHOM
CBSI3U, OCBETUTEIIBHON 3JIEKTPOIPOBOAKH U ApMATYPHI, PACTION0KEHHBIX
BHE kamep PV Ha BricoTe He Oonee 2,5 Mm;

— BO300OHOBJICHUE HAIMUCEH Ha KOXKyXaX 000pyAOBaHUS U OTPAKICHHUIX
BHE Kamep PY;

— HaOJII0JIEHUE 3a CYIIKON TpaHC(HOPMaTOPOB, FTEHEPATOPOB U APYroro
000pyZ0BaHMsl, BEIBEACHHOTO U3 pa0OThI;

— 00CITy’KMBaHUE MACIOOYUCTUTEIHHON U MTPOUYEH BCTIOMOTATEIbHOMN
annaparypsl [IPY OYUCTKE U CYLIKE Maca;

— paboThI Ha BJIEKTPOABUTATENIAX U MEXAHUYECKOW YaCTH BEHTUJISITOPOB U
MacJO0HACOCOB TPAHCPOPMATOPOB, KOMIIPECCOPOB;

— Jipyrue padoThl, MpeaycCMOTpeHHbIe HacTosiuumu [IpaBunamu.

[To pacnopsikeHHIO €TMHOINYHYIO YOOpKY KopunopoB 3PV u
AIIEKTPOTIOMEIICHUH € 3JIEKTPOOOOPYI0BaHHEM HampsbkeHrneM a0 U Beime 1000B,



/i€ TOKOBEAYIINE YacTH OTPaKI€HBI, MOKET BBIMOIHITH PAOOTHUK, UMEIOIIHI
rpynny . Yoopky B OPY MoXeT BBINOMHATH OJIMH paOOTHUK, uMeromuit rpymiy 1.
B nomenieHusx ¢ OTAEIbHO YCTaHOBICHHBIMH PaCIpe1eIUTEIbHbIMU
muTaMu(IyHKTamMu) HanpspbkeHueM 10 1000 B yOopky MOKET BBIONHSTH OAUH
pabOTHUK, UMEIOIIHI TPYIIITY.
Ha BJI o pacnopsikeHH0 MOTYT BBIIOJIHATHCS PaO0ThI HA HETOKOBETYIIMX
YacTAX, HE TPEOYIOIIUX CHATHUS HAIIPSHKEHUS, B TOM YHUCJIE:

— C IOJIBEMOM JI0 3 M, CUHTAst OT YPOBHS 3€MJIU 10 HOT pa0dOTaIOIIETO;

— 0e3 pa300pKu KOHCTPYKTUBHBIX YaCTEH OMOpHI;

— C OTKaIlbIBAHHEM CTOEK ONOpbI Ha riayouny a0 0,5 M;

— 110 pacuucTke Tpaccsl BJI, koraa He TpeOdyercs NpuHUMATh MEpBI,
IpeoTBpallatoIie MaJeHNs Ha TPOBOJA BEIPYOaeMbIX JIEPEBBEB, TMOO KOra
00pyOKa BETOK U CyYbEB HE CBA3aHa C OMACHBIM NPUOIMKEHUEM JIIOJEH,
PUCIOCOOJICHUI U MEXaHU3MOB K IIPOBOAAM M C BO3MOKHOCTBIO MaJIEHUS BETOK U
CY4YbE€B Ha MIPOBOJIA.

Homnyckaercs Ha BJI oqHoMy paboTHUKY, uMeroleMy rpynny |IBBIONHATH MO
PacCHoOpsKEHUIO CIIEAYIOIINE pabOThI:
— ocmoTtp BJI B cBeTi0€ BpeMsi CyTOK Ipu OJIarONPUSITHBIX METEOYCIOBHUSX,
B TOM YHCJIE C OLIEHKOW COCTOSIHUS OIIOP, IPOBEPKOM 3arHUBAHUS
JI€PEBSHHBIX OCHOBAaHUH OMOp;

— BOCCTAHOBJIEHHE MTOCTOSIHHBIX 0003HAYEHUI Ha OIOPE;

— 3aMep rabapuToB yriIOMEPHBIMUA MPUOOPAMU;

— MPOTUBOMNOKAPHYIO OYUCTKY IUIOIIAJ0K BOKPYT OIOp;

— OKpacKy OaHJa)xel Ha oropax.

ITopsiaoK BBINIOJTHEHUS
. O3HaKOMUTBCA € OpraHu3alKe padoT Mo PacloPsHKEHHUIO.
2. HauepTtuth cxemy pabodero mMecTa.

|_\

3. O003HaYUTh OYKBEHHO-IIU(POBBIMH (JUCTIETYEPCKUMHU )
HAaUMEHOBAHUSAMH 3JIEMEHTHI OTHOJIMHEWHOMN CXEMBI.

4. Pa3o0parh aaroputM TEXHUYECKUX MEPOTIPUSATHI JIJIsl BBITOJIHEHUS
paboTHI.

5. Odopmuts pacnopspkeHre Ha paboTy.



Conepxxanue or4yera

1. Cxema pabouero mecra.

2. JlucmeTyepckue HaMMEHOBAHUS 000PYI0OBAHUS B CXEME MIPUCOCTNHCHUS,
rje OyJeT mpou3BOIUThCS paboTa.

3. biaHK nHCTa ONEPaTHBHOTO JKyPHAJIA C BEITUCAHHBIM PACIIOPSKCHHEM.

&

OTBETHI Ha KOHTPOJILHBIE BOMPOCHI.
5. BriBos.

KOHTpOJIbHLIe BOIIPOCHI
Yro Takoe paCHOpH)KGHI/Ie?

KT0 nmeeT npaBo BbLAABaTh pacOPsKEHUE?
Kak opopMisitoTCsl TEXHUYECKHE MEPOIPUSTHS MO PACTIOPSKEHUIO?

W e

Kakue n3MeHennst MO>)XKHO BHOCUTB B paCIOPSIAKEHHUE?

Ilpaxkmuueckoe 3anamue Ne 5
Od¢opmieHue 1 BbINOJHEHHE PAa00ThHI B MOPAAKE TEKYLIEH IKCIIyaTAlNH

Ilens 3anamusa: HayduThes 0QOPMIISITH paOOTHI B AIEKTPOYCTAaHOBKAX B
NOPSIJIKE TEKYILEeH dKCIUTyaTaluu.

Oobecneuennocms 3anamus (6b10aromca npenooasamenem):
1. JIuct onepaTUBHOTO XypHaa.
2. 3aganue Ha pabory.

KpaTkue TeopeTndyeckue cBeIeHHs

Opranm.auml p2160T, BBINMOJIHACMBIX B IIOPAIKE TeKYHIEﬁ IKCILIYyaTauuu
COrJIaCHO IEePEYHIO

Heb6omnbiue o 00beMy BUJIbI pabOT, BBHITIOIHSIEMbIC B TCUEHUE TEKYIIICH
IKCILTyaTaIyy, TOJDKHBI COJEPIKATHCS B 3apaHee pa3pab0TaHHOM U MOAMHUCAHHOM
TEXHUYECKUM PYKOBOJIUTEIIEM WJIM OTBETCTBEHHBIM 3a JIEKTPOXO3SMCTBO,
YTBEPKJICHHOM PYKOBOJIUTEIEM OpraHU3aluu nepedyre padot. [Ipu 3ToM J0MKHBI
OBITH COOJTIOJICHBI CIAEAYIOIIUE TPEOOBAHUS:



—  pabora B mOpsAKe TEKYIIEeH dKCIuTyaTanuu (epedeHp padoT)
pacrpocTpaHsaeTcs TOJIBKO HA 3JIEKTPOYCTaHOBKH HamnpsbkeHueM 10 1000 B;

—  paloTa BBINOJHAETCS CUJIaMU OIIEPaTUBHOIO WJIM ONIEPAaTUBHO-
PEMOHTHOTIO IEPCOHAJIa HA 3aKPETUIEHHOM 3a 3TUM I1IEpCOHAIIOM 000pYJ0BaHUH,
Y4YacTKe.

[TonroroBka pabodero Mecta OCyIIECTBISAETCS TEMU Ke paOOTHUKAMHU, KOTOPbIE
B JQJIbHEHIIIEM BBIIOJHAIOT HEOOXOJUMYIO padoTy.

Pabora B nopsiake TeKyie 3KCIulyaTalliy, BKIIOUEHHAs B TIEPEUYEHb, SIBIIAECTCS
IIOCTOSTHHO Pa3peleHHON, Ha KOTOPYIO HE TpeOyeTCsl KaKUX-TH00 TOMOIHUTEIbHBIX
YKa3aHHM, paCIOPSKEHNM, LIEJIEBOTO HHCTPYKTAXA.

[Tpu opopmuenun nepeynst pabOT B NOPAJKE TEKYILIEH IKCILTyaTalluy CIIETyeT
YUHUTBHIBATH YCIOBHS O0OecriedeHus: 0€301MacHOCTA U BOBMOXXHOCTH €IMHOJIUYHOTO
BBITNIOJHEHMSI KOHKPETHBIX paboT, KBAIM(UKALIUIO TIEPCOHAa, CTENEHb BAXKHOCTH
IIEKTPOYCTAHOBKH B LIEJIOM WX €€ OTAEIBHBIX 3JIEMEHTOB B TEXHOJIOTHYECKOM
nporecce.

[lepeueHp 10KEH COAEpKATh YKa3aHUs, ONPEIEIIONINe BUIbI padoT,
pa3pelieHHbIe K BBIMOIHEHUIO OpUTaoi.

B nepeune nomkeH ObITh YKa3aH MOPSIOK PErUCTpaluy paboT, BBIMOIHAEMBIX B
NOPSJIKE TEKYIEeH SKcIuTyaTauu( yBeIOMJICHHUE BBIIIECTOSIIETO ONEPATUBHOIO
HepcoHalia 0 MECTE U XapakTepe padoThl, €e Hayalle 1 OKOHYaHUU, OPOPMIIEHUN
PabOTHI 3aITUCHIO B ONIEPATUBHOM JKYpHAJE U T.I1.).

K paGoTam, BHIOJIHAEMBIM B MOPSJIKE TEKYIIEH IKCILTyaTalluu
ANIEKTpOoycTaHOBKax HampspkenueM 10 1000 B, MoryT ObITh OTHECEHBI:

— paboThI B ANEKTPOYCTAHOBKAX C OJJHOCTOPOHHUM MUTAHUEM;

— OTCOEIMHEHNE, TPUCOEUHEHUE Ka0esl, MPOBOAOB JEKTPOIBUTaTE,
JPyroro o00pya0BaHMS;

— PEMOHT MAarHUTHBIX MyCKaTeJleH, pyOMIIbHUKOB, KOHTAKTOPOB, ITyCKOBBIX
KHOIIOK, IPyrOM aHAJIOrMYHOM ITyCKOBOM U KOMMYTAllMOHHOW anaparypsl Ipu
YCJIOBUM YCTAHOBKH €€ BHE ILIUTOB U COOPOK;

— PEMOHT OT/AEJIbHBIX 3JEKTPONPUEMHHUKOB (3JIEKTPOABUTATEIIEH,
AIEKTPOKATIOPUGEPOB U T.1.);

— PEMOHT OT/AEIBHO PACIOI0KEHHBIX MATHUTHBIX CTAHLUHN U OJIOKOB
YIOPABJICHUS, YXO/I 32 HIETOYHBIM anmnapaToM AIEKTPUUYECKUX MAIWH;

— CHSTHE U YCTAHOBKA 3JIEKTPOCUYETUHUKOB, IPYTUX NPUOOPOB U CPENICTB
U3MEpPECHUN;

— 3aMeHa NPeJOXPAHUTENIEH, PEMOHT OCBETUTEIBHOM 3JIEKTPONPOBOAKU U
apMarypsl, 3aMEHa JIaMII ¥ YUCTKA CBETUIIBHUKOB, PACIIOJIOKEHHBIX Ha BBICOTE HE
ooxee 2,5 M;



— pyrue paboThl, BHIOIHAEMbIE HA TEPPUTOPUH OpraHU3allny, B
CIIy>KEOHBIX M JKUJIBIX IOMEIICHUAX, CKIIaaX, MaCTEPCKUX U T.1.
[TpuBeneHHbIN epedeHb padoT HE SBISAETCS NCUEPIIBIBAIOIIUM U MOXKET OBITh
JOTIOJTHEH PEIIEHUEM PYKOBOJIMTENSL OpraHu3auu. B nepeune 0KHO OBITh
yKa3aHO, KaKue paboThl MOTYT BBIMOIHITHCS €TUHOIUIHO.

ITopsiaoK BHINOJTHEHUS

1. O3HaKOMHTBCS € OpraHu3alreil padoT, BHIIOIHAEMBIX B IOPSAIKE
TEKYyIIEeH HKCITyaTalluy COIJIACHO MEPEYHIO.
2. Odopmutsb paboTy B OPSAIKE TEKYIEH OPTaHU3AIINH.

Coaep:xanue oTuera
3aI0JIHEHHBIN JTUCT ONEPATUBHOTO KypHaJa.
[lepedenn paboT COrIACHO MOJIYYEHHOTO 3a/IaHMUS.
OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

BN E
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KonTposbHbIe BOIPOCHI
1. Kro BbImosHsAET paboThl B NOPSAIKE TEKYLIEH IKCIITyaTaluu?
2. Tlo xakuM yCJIOBUSAM MPOU3BOIATCS pabOTHI B MOPSIAKE TEKYIIEH
AKCILTyaTaluu?
3. Kto yTBepknaer nepeuern padboT?
4. TlpoBoauTCS M LIEJIEBOM MHCTPYKTAX MPHU BBIMOJIHEHUN PaOOTHI B
NOPSJIKE TEKYIEH IKCIUTyaTaluu?

Ilpakmuueckoe 3anamue No6

Brino/iHeHHe TeXHNYECKUX MEPONIPUSITHIA 110 MOATOTOBKE Pado4ero
MecTa JJIsl PEMOHTA pa3beINHUTEIA

lleJlb 3anamus:; HAyUYUTHCA BBINMOJIHATE TCXHUUYCCKUC MCPOIIPHUATHA 110
IIOATOTOBKE pa6oqer0 MCCTa IJI1 pEMOHTA pa3bCANHUTCIIA.

Oobecneuennocms 3anamus (6b10aromca npenooasamenem):
1. Cxema npucoeanHEHUs.
2. 3aganue Ha paborTy.



KpaTtkue TeopeTrnyeckue cBeeHust

Onepanyu ¢ KOMMYTallMOHHBIMY allapaTaMy BBIITOIHSIOTCS B
HOCJIEI0BATEIBHOCTH, ONIPEIEIIEMON HA3HAYEHUEM TUX allllapaToB U COOJIIOIEHUEM
yCIIOBUI 0€3011aCHOCTH ISl JIMLL, BBIIOJHSIONINX NEPEKIIOUEHUs. B ToKanbHbIX
WHCTPYKIUAX NPEANPHUATHI YKa3bIBAIOTCS U POBEPOUHBIE IEUCTBHS, KOTOPBIE
BBIIIOJIHAIOTCS] IEPCOHAIIOM B MPOLECCE NEPEKITIOYEHU M.

Jlanee npuBOAUTCS NOCIEAOBATENBHOCTD ONEPALMI C KOMMYTAallHOHHBIMU
annapaTaMmu Mpy NEPEKITIOYEHUSAX B CXEMaX AIEKTPOYCTAHOBOK, BBIIIOJHEHHBIX B
OCHOBHOM I10 THIIOBBIM ITPOEKTHBIM pelIeHUsAM. Bo Bcex Apyrux ciayyasx
IIOCJIEIOBATEIBLHOCTD OIIEPALUil ONPEEIISIETCS] MECTHBIMA HHCTPYKLIUSMH.

TexHnyeckue MeponpusATUs MO MOATOTOBKE pabdovero Mecra Jjsi peMOHTa
JMHENHOTO pa3beIUHUTEIIS:

— OTKJIFOUUTH BBIKIIFOYATEIb, BRIBECUTH 3alpelIatonInil TUIaKaT;

— CHATh NPEJOXPAHUTENH LIETIEH YIpaBIeHUs BBIKIIOUATEIIEM;

— OTKJIFOYHTH JIMHEHHBIN pa3beINHNATEND, BBIBECUTD 3alPELIAOIIUI TUIAKaT;

— OTKJIFOUUTh IIMHHBIN pa3beIMHUTEND, BEIBECUTH 3aMpEUIAOIUI TUIAKaT;

— YCTaHOBUTbH MEPEHOCHBIE 3a3€MJICHUS HA JTUHEHHBIA pa3beIUHUTEND,
BBIBECUTH IJIAKaThl 0€3011aCHOCTH.

Iopsiok BbINMOJIHEHHUS padoT

1. O3HaKOMUTBCS C Opra”Hu3aiueit pador.

2. HauepTuth cXeMy IpHCOCIUHEHUS.

3. O603HaYNTH OYKBEHHO-IIU(PPOBBIMU (IUCTICTYEPCKUMH )
HAaWMEHOBAaHUSMH JIEMEHThI OJTHOJIMHEWHON CXEMBI.

4. Pa3paboTaTh aJITOPUTM OTNIEPATUBHBIX NIEPEKITFOYCHUH JIJIs1 BHIBO/IA B
PEMOHT JIMHEHHOTO Pa3beaNHUTEIS.

Conep:xanue oTyera

1. Cxema npucoeanHEHUs.

2. bykBeHHO-IM(PPOBHIE (IUCTIETYEPCKHE) HANMEHOBAHUS YJIEMEHTOB
OJIHOJIMHEHHOMN CXEMBI.

3. AJTOpUTM OINEPATUBHBIX MEPEKIIOUYESHUM JIJIs1 BBIBOJIa B PEMOHT
JUHEUHOTO Pa3beIUHUTEIIA.

4. OTBeTHl Ha KOHTPOJBHBIE BOIIPOCHI.

5. BbeIBOIEL.



KoHTpobHBIE BONPOCHI

1. KakoBo Ha3Hau€HUE pa3beTUHUTEIS?
2. Kakwue ycinoBus mMpou3BOJICTBA padOT Ha pa3beUHUTENE?
3. [louemy pazbenuHUTEIEM HENB3s OTIEPUPOBATH IO HATPY3KOM?
4. TpebOyeTcs a1 MPOU3BOIUTETIO PAOOT TOBTOPHOE pa3pelieHUE IS
MOATOTOBKHU pabOUYero MecTa mocye ornpoOOBaHUs KOMMYTAIIMOHHOIO anmnapara?

Ilpakmuueckoe 3anamue No7

BoinosiHeHHe TeXHUYeCKMX MEPONPHUSITHIA 10 MOATOTOBKE pado4ero Mmecra
Ha Ka0eJIbHOM JIMHMH JIEKTponepe Ay

lle./'lb 3anamus:; HAYUYUTHCA BBINMOJIHATH TCXHUYCCKUC MCPOIIPUATHA 110
IIOATOTOBKC pa60‘I€I"0 MCECTa i1 pCMOHTA KaOeJIbHOM JIMHUH QJICKTpOoIICpCcaadu.

Oobecneuennocms 3anamus (6b10alomca npenooasamenem):
1. Cxema nmpucoeuHEeHHUs.
2. 3aganue Ha paboTy.

KpaTtkue TeopeTuyeckue cBeeHUsA

B snekrpoycranoBkax noactanuuu M KJI nanpsixenuem Beimie 1000 B no
HapSAY JOJKHBI POU3BOIUTHCS PAOOTHI:
— CO CHSTHEM HaIPSLKCHUS,
— 0€3 CHATHS HaIPsHKEHUS HA TOKOBEIYIIUX YacTsIX U BOJIM3U HUX;
— 0€3 CHATHS HANPsDKCHHS BAAIA OT TOKOBEIYIINX YaCTEH, HAXOISIINXCS
MOJT HATIPSDKEHUEM, KOT/1a TpeOyeTcsl yCTaHOBKA BPEMEHHBIX
OTPAXKICHUN;
—  C npuMEHeHHueM B PY MeXaHU3MOB U rpy30I0IbEMHBIX MAIlIMH.
OcTtanpHbie pabOTHI BAAINA OT TOKOBEIYIIMX YaCTEH, HAXOISIIHUXCS MO/
HaIPSHKEHUEM, MOTYT BBITIOTHATHCS MO0 PACTIOPSIKEHHIO, B TOM YUCIIE pabOThHI B
KOMILUIEKTHBIX pacnpenenurenbubix yerporictBax (KPY) u KPY HapyxHoit
ycranoBku (KPYH), Ha Tenexxkax ¢ 000py10BaHHEM, BHIKAUCHHBIX U3 MKA(OB, IPH
YCJIOBUH, YTO JIBEPIIbl WJIW IITOPKHU MIKAQOB 3aMepThl; padOTHI B MPUBOIAX U
arperaTHpIX MKadax KOMMYTAIMOHHBIX allapaToB, B yCTPONUCTBAX BTOPUYHOM
KOMMYTAIIUH, PEJIEHHON 3alIUThI, ABTOMATHUKH, TEIEMEXAHUKHU U CBA3U.



B snexrpoycranoBkax HampsikeHuem 10 1000 B paboTs Ha cOOpHBIX MIMHAX
PV, pacnpenenuTenbHbIX MUTOB, COOPOK, a TAKKE HA MPUCOCAUHEHUSX
MEePEUUCICHHBIX YCTPONCTB, IO KOTOPHIM Ha COOPHBIE IIUHBI MOKET OBITh MOJAaHO
HaIpsKEHUE, T0JKHBI BBIMOJIHATHCS 10 HapsaAy. Ha TymUKOBBIX NpHCOETUHEHUSAX
pabOTHI JOMYCKAETCS BBIIOJIHSATH MO PACHOPSIKEHUIO.

[Tpu paboTte B anekTpoycTaHoBKax noactaniuu 1 Ha KJI, Ha KOTOpbIX
HaIIpsSKEHHUE CHATO CO BCEX TOKOBEAYIIMX YacTeW, B TOM uuncie ¢ BbiBogoB BJI n KJI,
IIPY YCJIOBHUH, YTO 3aMePT BXOJ B COCETHUE AIEKTPOYCTAHOBKU (COOPKH U TITUTHI
HanpsbkeHueM 10 1000 B moryT octaBathesi o1 HANPsHKEHUEM ), TOTTYCKaeTCst
BbIJIaBaTh OJIMH HaPsJ JJIs1 OTHOBPEMEHHON paOOThl HAa BCEX MPUCOCTUHEHUSX.

B PV 1o 10 kB ¢ oquHOYHOM cHCTEMOM IIWH U JTI0OBIM YUCJIOM CEKIUH TIPU
BBIBO/IC B PEMOHT CEKIIMU pa3pelliaeTcs BblAaBaTh OJUH Hapsl JUisl pabOThI Ha IIMHAX
Y HA BCEX WJIM YaCTU MPUCOETUHEHUN 3TOU CEKIIUU.

Jonyck Ha Bce pabouyue MecTa CEKIIUU MOKET MPOU3BOAUTHLCS OJHOBPEMEHHO;
paspeniaeTcsi paccpeoToYeHre OpUraibl o paboyuM MecTaM B IpeAenax 3Tou
CEKLIUH.

3anpenaercs MOAroTOBKa K BKIIOYEHHUIO WJIM ONMPOOOBAHUIO TIO]T HAMIPSKEHUEM
J1000T0 MPUCOETUHEHHUS CEKIIUH JI0 TIOJTHOTO OKOHYAHUSI padoT 0 Hapsiay.

OpauH Hapa 1U1sl OJHOBPEMEHHOIO WJTM TIOOYEPETHOTO TPOU3BOACTBA padOT HA
pa3HbIX pabOUYMX MECTaX OJHOIO UM HECKOJIbKUX MPUCOECIUHEHUN 0€3 0popMIIeHUs
nepeBo/ia ¢ OJAHOro paboyero Mecta Ha APYyroe ¢ paccpeOTOYEHUEM OpUraapbl Mo
pa3HbBIM pabOYMM MECTaM JIOMYCKAeTCs BbIJIaBaTh B CIAEAYIOIIUX CIydasx:

— IIPU MPOKJIAJIKE Y TIEPEKIIAJIKE CUIIOBBIX M KOHTPOJIbHBIX KaOesew,
UCIIBITAaHUS 000PYAOBaHUS, IPOBEPKE YCTPOUCTB 3AIUTHI, OJIOKUPOBKH, AaBTOMATHUKH
U T.II.;

— [PY PEMOHTE KOMMYTAI[MOHHBIX aIIapaToB, KOT/Ia UX MPUBO/IBI
HAXOJISITCS B IPYTOM MOMEIIICHUH;

— TIPU PEMOHTE OTIETLHOTO Kabes B TYHHENE, KOJUIEKTOPE, KOJIOATIIE,
TpaHIlIee, KOTJIOBAHE;

— [PY PEMOHTE OTACIBHOTO Ka0OeJisi, BBIMOJHIEMOM B IBYX KOTJIOBaHAX WU
3PV u HaxomsmmMcs psIoM KOTIIOBaHE, KOT/Ia PacioyioKeHHe padodrux MECT
MO3BOJISIET TIPOU3BOIUTEIIO PaboT (HaOII01af0IIEMy) OCYIIIECTBIATh HAA30D 3a
Opurasoii.

[Tpu mpousBoicTBE paboT Bce paboune MecTa AOHKHBI ObITh MTOATOTOBJICHBI 70
Hayaya gomycka. B ciydae paccpenorodenus Opuraapl o pabouyuM MecTaM
JIOTyCKaeTcsl MpeObIBaHUE OJHOTO MJIM HECKOJBKUX YJICHOB OpUTa/bl, UMEIOIIUX
IpyIIny 1o iekTpode3onacHocty He Hke |11, ornenbHO OT mpousBouTENS PadoT;
YJICHOB OpUTrajibl, KOTOPHIM MPEACTOUT HAXOJUTHCS OTAEIBHO OT MIPOU3BOIUTEIS



paboT, mocIeTHUH NOHKEH MPUBECTH HA X pabovre MecTa U MMPOKOHCYILTHPOBATH B
OTHOIIICHUH 0€30MaCHOCTH PaOOTHI.
[TocnenoBaTenbHOCTD ONEpaIiii MPU OTKIIIOUCHUHU KaOeIbHOU JTUHUM
AJIEKTpONEpEaaAUN.
OTKJII0UeHHe:
— OTKJIFOUYUTH BBIKJIFOUATENb, BBIBECUTH 3aNPEIIAIONINI [UIAKAT;
— CHSATh NPEAOXPAHUTENH LIETIEN YIIPABJICHUS BBIKJIIOUATEIIEM;
— OTKJIFOUMUTH JJUHEHHBIN pa3beAUHUTEINb, BRIBECUTDH 3aMPEIIAIONINi TIJ1aKaT;
— BKJIFOUUTH 3a3€MJISIIOIINE HOXKHU JJUHEMHOTO Pa3beAUHUTENS B CTOPOHY
KaOeJIbHOH JIMHUH, BLIBECHUTD IJIaKaT O€30IMaCHOCTH.

Nnca

B3

Bl B2

Nnchb [NCB

Puc. 1 1. Cxema kaGesbHOM JIHHUM

ITopsiaoK BBINIOJTHEHUS

1. O3HaKOMUTKCS C OpraHu3aluei padoT Ha KaOETbHBIX TUHUSX.
2. HauepTuTh cxemMy MpUCOETUHEHHUS.



3. O003HaYNTHh OYKBEHHO-IU(POBBIMHU (IUCTIETIEPCKUMHU )
HaMMEHOBAHHSMU 3JIEMEHTHI OTHOJMHEHHON CXCMBI.

4. Pa3zpaboTaTh aITrOPUTM OIIEPATUBHBIX MEPEKIFOUCHHUN JIJISI BBIBOJIA B
PEMOHT KaOeJIbHOM JIMHUH AJICKTPOTIepEIauu.

Conepxxanue oT4yera
1. Cxema npucoenHEeHHUs.
2. JlucrieTyepckoe HaMMEHOBaHKE 000PYI0BaHUSI.
3. AJNrOopUTM OIEpaTUBHBIX MEPEKIIOUEHUN ISl BBIBOJIA B PEMOHT
Ka0eNbHOU JIMHUU 3EKTPOIIEepEIauH.
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
5. BBIBOJEL

KOHTpOJIbHLIe BOIIPOCHI

1. Ha xakux paccTosHUsIX OT Tpacchl Kadess He AOMyCKaeTCsl MPOBEICHUE
3eMJICPOMHBIX padOT MalllMHAMU U MEXaHU3MaMu?

2. Kakue tpeboBanus [IpaBui npu noasemmBaHuu kademneit?

3. Kakue Mepsl 6€30MacHOCTH CEIyeT MPEeANPUHSITH MEPE pa3pe3aHuemM
Ka0eJsl WM BCKPBITHEM COECIUHUTENBHOU MYy ThI?

4. Kakue Mepbl 6€301aCHOCTH HEOOXOJUMO COOII0AATh MPH MEPEKIIAIKE
Kabesst u nepeHoce My(pToi?

Ilpakmuueckoe 3anamue Ne§

BeinosiHeHHe TeXHUYECKMX MEPONPHUSTHI 10 MOATOTOBKE padoyero Mmecra
Ha BO31YLIHOM JMHHMHU dJIEKTpoONnepeIayn

Ienv 3anamuna: HAYIUTHCS BBITIOIHATh TEXHUUECKUE MEPOIIPUATHS 11O
MOATOTOBKE pab0vero MecTa Jisi pEMOHTA BO3IYIITHOW JIMHUU AJICKTPOIIEPEIaUN.

Oobecneuennocms 3anamus (6v10aromca npenooasamenem):
1. Cxema npucoeanHEHUs.
2. 3ananue Ha paldoTy.

Kpartkue Teopernyeckue cBeeHUs
Ha BJI no Hapsny JOMmKHBI TPOU3BOAUTHCS PAOOTHI:

— CO CHATHUCM HAIIPSAKCHUS,



—  0e3 CHATHUS HAPsDKCHUS BAAIHA OT TOKOBEAYIIUX YaCTeH, HAXOSIINXCS
MO/, HAIIPSIKEHUEM: C MIOJIEMOM BBIIIE 3 M OT YPOBHS 3€MJIM, CYUTASA OT HOT
YEJI0BEKA;

— ¢ pa300pKO¥ KOHCTPYKTUBHBIX YaCTEH OTOPHI;

—  C OTKambIBaHUEM CTOEK OIMOpHI Ha TIIyOuHy oOenee 0,5;

—  C IPUMEHEHHEM MEXaHHU3MOB U IPY30MO0IbEMHBIX MAILIMH B OXPAaHHON
30HE; M0 pacuucTke Tpaccel BJI, koraa Tpedyercs NpuHUMATh MEpHI,
MpeI0TBpaIIaloNue NaJeHe Ha MPOBO/IA BRIPyOaeMbIX JIEPEBHEB;

— 1o pacuuctke Tpaccel BJI 0,4-10 kB, korna oOpyOka BeTOK U Cy4beB
CBsI3aHa C OMACHBIM MPUOIMKEHUEM JIIOACH K IPOBOAM WM C BO3MOKHOCTBIO
MaJICHUsI BETOK U CYYbEB Ha MPOBO/IA.

OctanbHabie paboThl Ha BJI MOTYT BBITIOJIHSTHCS IO PACHIOPSKEHUIO.

Ha xaxnyro BJI, a Ha MHOTOLETHOM JIMHUM U HA KaXIyIO LIENb BBIIACTCA
OTACJIBHBIN HAPsJ, 32 UCKIFOYEHUEM CIEAYIOMIMNX CIIYy4aeB, KOTJa JOIMyCKAeTCs
BbIJIa4a OJIHOTO HapAIa:

—  1pu paboTax co CHATHUEM HaIPSKEHUS U 0€3 CHATHUS HAMIPSHKEHUS Ha
TOKOBEIYIIUX YaCTSIX U BOJIM3M HUX Ha HECKOJIBKUX IIETISIX MHOTOLICTTHOM JIMHUH;

—  IpY OJHOTHUIIHBIX paboTax, MPOBOJAUMBIX Ha HECKOIbKUX BJI 6€3 cHsTus
HaIpPsHDKEHUS BJATU OT TOKOBEAYIIUX YACTeH, HaXOASAIIUXCS IO/ HAPsHKEHUEM;

— npu pabortax Ha BJIB mecTax nepeceyeHus;

—  npu paborax Ha BJI nanpspkenuem 10 1000 B, BbImosiHIEMBIX
MOOYEPENHO C OPOPMIIEHUEM MEPEXO0/IA C OHON JIMHUH HA IPYTYIO.

B Hapsie Ha mpou3BOCTBO PadOT CO CHIATHEM HAIPSHKEHUS HA PEMOHTUPYEMOM
BJI nomxHO OBITh YKa3aHO, KaKH€ MEPECEKAIOIINE €€ IMHUU TPEOyeTCsl OTKIIOYUTh U
3a3eMJINTh. Takoe ke yKazaHue JIOJKHO ObITh BHECEHO B Hapsi OTHOCHTENbHO BJI,
MPOXOISIIUX BOJIM3U PEMOHTUPYEMOM , €CIIA UX OTKIIIOUEHHE TPeOyeTCs 1Mo
YCIOBHSIM MPpor3BoACcTBa padoT. [Ipu aToMm 3azemiierune BJI, mepecekaromux
PEMOHTHPYEMYIO WJIH MPOXOSAIINX BOJIU3H HE, JOJKHO OBITH BBIMIOJIHEHO 10
JOMyCKa K paboTaM, U CHUMaTh 3a3€MJICHHS C HUX 3alpeniaeTcs /10 MOJHOTO
OKOHYaHUS padoT.

[Ipu nepepriBe B paboTE B CBSI3U ¢ OKOHUYAHUEM paboyero JTHS 3a3eMIICHUS,
HaJI0)KeHHbIE Ha pabounx mectax BJI, He caumarotcs. Ha crnenyrommuii neHsb npu
BO300OHOBJICHHH PA0OTHI JOMYK OpHUTajbl MPOU3BOIUTCS TIOCIIE TPOBEPKH IIEJIOCTH U
HaJIC)KHOCTHU MIPUCOEAUHEHUS OCTABICHHBIX 3a3€MJICHUH.

[TocienoBaTenbHOCTH ONIEPALIMI ITPU OTKJIFOYEHUHN BO3AYIIHON JIMHUN
AIEKTPONIEPEAAYUH.

OTkio4enne:

—  OTKJIFOYMTH BBIKIIFOUATEIIb, BBIBEUUTD 3aNPEIIAOLINN [1JIaKaT;



— CHATH NPCAOXPAHUTCIIN ueneﬁ YHPABJICHUS BBIKJIHOYATCIICM,

— OTKJIFOUUTH JTUHCUHBIN Pa3bCOINHUTCIIb, BBIBCCUTD Sanpemafonmﬁ IIJ1aKart,

— BKJIIOYUTD 3a3CMIIAIOIINEC HOXKH JIMHEHHOTO Pa3bCANHUTCIIAA B CTOPOHY
BO3I[y1.HHOI>i JIMHHH, BBIBCCUTD I1JIaKaT 0e30IMacCHOCTH.

ITopsiaoK BBHINOJTHEHUS

1. O3HaKOMHTBCS C OpraHu3alrei padoT Ha BO3YIIHBIX JIMHUAX
AIIEKTPOIEPEAAUN.

2. HauepTuTh cXeMy NMPUCOCTUHECHHUS.

3. O0o3HaYNTHh OYKBEHHO-IIU(DPOBBIMHU (IUCTIETICPCKUMHU )
HAaMMEHOBAaHUSAMM JIEMEHThI OJJHOJIMHEWHON CXEMBI.

4. Pa3paboTaTh aNrOpUTM ONEPATUBHBIX NEPEKIIOUEHUH /17151 BBIBOJA B
PEMOHT BO3YILIHOM JIMHUH 3JIEKTPOIIEPEIAUH.

Coaep:xxanue oTuera
1. Cxema nmpucoeIuHEeHHUs.
2. JlucrieTyepckre HaMMEHOBaHHs 000PYIOBAHHS.
3. ANTOpUTM ONEepaTUBHBIX MEPEKITIOUCHUN AJI BEIBOJIA B PEMOHT
BO3IyILIHOM JIMHUM JIEKTPONEPEIayu.
4. OTBeThl Ha KOHTPOJIbHBIE BOTIPOCHI.
5. BriBOgBI.

KouTpoJsbHBIE BONPOCHI

1. Kakoii mops/10Kk MPOBEPKU IPOYHOCTH JIEPEBSIHHBIX U KEI€300€TOHHBIX
onop?

2. Kakumu wieHamu Opurajpl pa3pemaercsi NoJHUMAaThCs Ha onopy?

3. Kakue tpedoBanus [IpaBui He0OX0IMMO BBITIONHATH MPU paboTax Ha
onopax?

4. Tlo kakuM cxemaM oOecrieurnBaeTcs Oe30MacHOCTh epCoHasa npu
BBINIOJIHEHUU paboT Ha BJI 6e3 cHsATus HanpsixeHus?

Ilpakmuueckoe 3anamue Ne9
Pacuer 3a3eMJISIIOIIMX YCTPOUCTB
Iens 3anamus: HaydnuTHCS BBIMOJIHATH PacueT 3a3€MIISIIOIIUX YCTPOUCTB.

Oobecneuennocms 3anamus (8b10al0OMCA NPEnOOsamenem):
1. Ucxonubie nanHbie BHIOpATh U3 Tadmwmil 1,2.



2. Paccuurath conpoTurieHue 3a3eMJIAIOLLIETO YCTPOifCTBa TpaHchop-
MaTOpHOH noactanuuu 35/10 xB. [TepumeTp TeppuTOpHHU MOACTAHIIMK
L., m . IpyHT B MecTe coopyxeHus — «wvy YIEBHOE CONMPOTHBIEHHUE KO-
Toporo p, OM'M. B KauecTBe BePTHKATBbHBIX 3a3eMIHTE CT HUCIOb3YIOT-
CH CTATbHBIC CTEPXKHM IMAMETPOM d, MM M JUIMHO#M / , M, KOTOpbIE 110~
FPYXAIOT B IPYHT METONIOM BBEPTbIBaHMA. BepxHHue KOHLbI 3NIEKTPOMAOB
pacrnionaraioT Ha riaybuHe £, M OT moBepxHOCTH 3eMin. K Hum rpUBapu-
BAIOT rTOPU3OHTATBHbIE JIEKTPOABI CTEPXKHEBOrO THNA U3 TOM JKe CTaJTH,
T.¢. anamerpom d, MM. Koaddurimentsr cezonHocTH wis BEPTUKAIBHOIO
3asemsieHMs K| ; /19 ropu30HTaIBHOTO 3a3eMIuTeNs K., . Paccrosnue
MEXIY DNIEKTPOJAMM a, M.

Kparkie Teopernyeckue cBenenns

3a3eMISIIOLIMMM HA3BIBAIOT YCTPOMCTBA, CryXXallue IS CO3NaHU Ha-
ACXKHOIO IMyTH TOKa 4epe3 3emiio. HeobxoauMocTs B 3ToM NOSIBNISAETCH,
KOrzaa HyXHO obecnieynTs paboTy 3/1eKTPOYCTAHOBKH B paboyeM MM aBa-
PHHHOM peXuMe, a TaKxe 3/1eKTPOHe30NacHOCTh riepcoHana npu rnpo-
BEACHUM paboOT B 3/1EKTPOYCTaHOBKAX. EC/iM 3a3emiieHue BBITIOJTHEHO €
LeJblo 0becreyeHns 3KOHOMHYECKH LesecoobpasHbIX YC/IOBHI 3KCILTY-
aTrauMu obOpYIOBaHMS ANEKTPOYCTAHOBKM M MUTAIOLIE ee NEKTpUYe-
CKOif CHCTEMBbI, TO OHO Ha3bIBACTCH PaBOYNM 3a3eMIIEHHEM. [Mpumepom
paboyero 3azemieHus sBIsETCS MpEeIHAMEPEHHOE COCAMHEHHE C 3eMieit
Pa3psAIHMKOB, HEUTPaIeH TpaHCHOPMATOPOB MK reHeparopos. Pabouum
3a3CMIICHHUEM SIBMISICTCS TAKXKE MPHCOCAMHEHME K 3a3eMJIECHUIO MOJIHUE-
OTBOAOB, 3aUIMIIAIOLIMX 3JIEKTPOYCTAHOBKH OT NPAMBbIX YAapOB MOJHWH
M OT HHAYLUHPOBaHHBIX NEPEHANpPsXeHN . UX BBIIETSIOT B 0coBbIi KI1ace
FPO303alIUTHBIX 3a3€ MJICHHIA.

3alUTHBIE 3a3eMJICHHS BBHIMOMHAIOTCS C LETbIO obecrneuenus Ges-
OMacHOCTH mioaei. K 3aiTHOMY 3a3eMIEHMIO JOKHBI GbITh MOAKJTIO-
HCHBI BCE METAIHYECKHE YaCTH KOPITyca, KapKachl, pambli, OorpaxJ/eHus
EKTPOOOOPYAOBAHHS, KOTOPOE HOPMAIBHO HE HAXOIUTCS Mo Hamnpsi-
KEHHEM, HO MOXET NOMNACTh M0/1 HEro B CJIyYae NOBPEXIACHUS H3ONALINH.

3a3eMIISIOLLIMM YCTPOICTBOM Ha3bIBACTCS COBOKYITHOCTE 3a3eMJTUTE TS
M 3a3EMIIAIOIUX MMPOBOAHUKOB. 3a3eMITUTEIEM Ha3biBAaeTCs MPOBOAHUK
(3/IEKTPOA) WIIH COBOKYITHOCTb METALINYECKU COCTMHEHHBIX MEXKIY CO-
60# NMpPOBOIHMKOB (2NEKTPONOB), HAXONAWMXCH B CONMPUKOCHOBEHUH
C 3eMieH. MCKYCCTBEHHBIM 3a3eMaMTeNeM Ha3blBaeTcs 3a3EMJIUTEND,
CNICUMATBHO BBITIONHEHHBIM JUIl uenel 3asemiueHus. ECTeCTBEHHBIMH



TIEMIMTENSAMH Ha3bIBAlOTCHA HAXOAALLMECA B CONMPHKOCHOBEHHH C 3EM-
Jicit 2MEKTPONPOBOAsAILIME YACTH KOMMYHHKALIMHA, 30aHUI U COOPYXEHHI
IPOM3BOICTRBEHHOIO WIH HHOTO HA3HAYEHHUs, MCTIOIL3YEMBIX JUIH LEnei
Ta3eMIeHU. 3a3eMIAIOIIUM MPOBOIHUKOM Ha3biBAETCS MPOBOAHMK, CO-
CIMHAKILMHA 3a3eMIAeMblIe YACTH C 3a3eMIITHTENEM.

PacyeT BLINMOAHAETCA MPH PACTIONOKEHHH 3a3eMIHTENEH NO KOHTYPY
(nepuMeTpy) IUIOLIAIKM, Ha KOTOPOit HAXOOUTCA 3a3eManaeMoe 0bopyao-
paHue. [Lig ynpoleHus pacyeTa He YYHThIBAETCA HATHYHE ECTECTBEHHbIX
JazeManTenei (Tpybonposoisl, Keae3o0eToHHble PYHIAMEHTBI 30aHHI,
CBHMHLIOBBbIE 0D0IOYKM Kabesneit u ap.). BepTtukanbHble 3/eKTpoabl (3a-
JEMAMTENH) CBA3aHBI MexXay coboi ropH3OHTANBHO MPOJOXEHHOH no-
N0coi (rOpH3OHTANBHBIH 3a3zeMiuTenb). BepxHuil KoHel 3asemauTend
sarybnserca Ha 0,5—0,8 M ot nosepxHocTH 3emau (7). ConpoTusieHue
Ja3eMJISIOLMX MPOBOIHUKOB, CYXAIUMX 1A COeIHHEHHA YacTel eK-
TPOYCTAHOBKH C 3a3eMJIMTEIEM, B pacyeTe He yuuTsiBaetca. ConpoTHaie-
IIHE pacTeKaHHIO KAXKI0ro OTAEMLHOIO 3a3¢MINTE A 3aBUCHT OT YAE/IbHO-
[0 COMPOTHRIEHHUS IPYHTA C YY4ETOM €r0 CE30HHBLIX H3MEHEHUH, (DOPMBI,
pa3MepoB M MaTepHaia 1eKTpoa U Apyrux ¢akropoB. O3HAKOMMTLCA C
HOPAAKOM pacyera conpoTHaieHua 3azemantens ([punoxenue 10).

Pacuer conpoTHB/IEHHA 3a3eMINTE/1 BEITIOMHSAETCH TAKHM 00pa3oM.

B cooteercteuu ¢ IY3D ans 3anaHHOi 3/1eKTPOYCTAHOBKH BbIOpaTh
JIONYCTUMOEMOE CONPOTHEIIEHHE 3a3emMslolLero ycrpoiictsa K. Tak Kak
JIOTMYCTHMOE COMPOTHB/IEHHE R 1A pacnpenesuTe/IbHbIX YCTPOHCTB 110,
35, 10 1 0,4 kB HeoaMHaKOBO, TO 151 ODLIETO 3a3eMJIAIOLIETO YCTPOHCTBA
Ja pacyeTHOE CONMPOTUB/IEHHE NMPUHUMAIOT HAHMEHbLLIEE H3 JOMYCTHMBIX.

Onpenenuts NpelBapHTeNBLHOE YHCIO BEPTHKAIBHBIX 3a3eMIHTENEeH,
PACTIOJICKEHHBIX 110 KOHTYPY (MepHMETPY) € pacCTOAHHEM MEXIIY 2JIeK-

TPOLAMM a: .
N; = —_—s
a

PaccumTarhb yaelbHOE CONPOTUBIEHUE MPYHTA WISl TOPU3OHTATBHbBIX
P, M BEPTHKAIBHBIX p,  3a3€MINTE/ICH C YYETOM MOBBILAKILETO Ko3dg-
(uumenta K_ w K_, yYUTBIBAIOLIETO BBICBIXAHHE TPYHTA JIETOM H MpO-
Mep3aHHe ero 3uMoii no dopmyiam:

R

pp.l. = Kc.n ' p
rae p— VIEIBHOE COMPOTHBJIEHHE TPYHTA ONPEACIACTCA ITO TAbI. 1.



Tabauya 1

¥neasHoe conporurienne rpyuTa
Ipyur Viensnoe lpyur ViensHoe
COTpOTHBIIEHHE, p, COMpPOTHBACHME, p,
OmM Om-m
Necox 700 rMKHa 40
CYNECOK 300 HepHOIeM 30
CYIMTHHOK 100 TOp(h 20 |

Conporusienne pacrexanmio OAHOTO BEPTHKAIBHOIO 3a3eMIHTEN
(71EKTPOIbI) M3 YIOBO cTanK OnpenenuTs 1o gopmyne:

[ T 1
|g-___.+._

0,366 -p,, 4.1+1
095-6 2 4.71-1

/

R

D.3.R,

M3 kpyrnoii ApMaTYPHOI CTAIN WA TPYOBI:

0,366 -p 2-1 I 4.1+1
R = Laa b +—-lg —|,
.30, (g d 2 g

! 4.1r—1

A€ p,, — PaCYETHOE YAENLHOE CONPOTHBIEHHE rpyHra, Om-m;

| — nnuHa snekTpona, Mm:

d — BHelIHMii AHAMETP 31IEKTpONA, M;

b — mwupwuHa nonock! nas YINOBOH cTau, M;

I — A1 BEPTHKANBHOTO 3/1eKTPOAa PACCTOSIHHE OT NOBEPXHOCTH 3eM
JIH JIO CEpeIMHBI ANEKTPOaa, M.

OpueHTHpoBoYHOE YncTO BEPTUKANBHBIX 3a3eMIHTENEH pacuMTaTh N
thopmyne:

rae R, — npuHaTOE B MyHKTE | J0onycTHMoe conpoTHieH e 3a3eMJIS10
LIEro YCTPOMCTRA.



Puc. 12. TMonoxeHue BEPTHKANBHOTO 3a3eMIHTENS (3nekTpona)

"ICUETHOE CONPOTUBIICHHE TOPHU3OHTANBHBIX 3a3eMJIUTENICIH:

0,366-ppr ud;
= .lg R
Nos ok, b-1

r.a.

V€ p,, — PAaCYETHOE yACIBHOE CONPOTUBIIEHHE IPYHTa, OM-M;

l., — JUIMHA TOPU3OHTANBHBIX 3a3eMJIMTeNIeH, NPUHUMAETCS PaBHOIA
HEPIMETPY NOACTaHUMH L ,M;

h — wwupuna nonocel, M. Ecu 3asemMnntens u3 KPYIJIOH CTaliu Jiua-
Merpomd, Tob=2-d;

, — ryOMHa 3a10XKEHHMS OT MOBEPXHOCTH 3eMJIH, M;

P,, — KO3 OUUMEHT SKPAaHUPOBAHHUS! FOPH3OHTATBHOTO 3a3eMJIMTENS
NPYrUMH 3MIEKTPOJAMH, NIPUHUMAETCs no Tab. 2.

YTOYHUTD HEOBXOAMMOE CONMPOTUBICHMUE BEPTUKAIBHbLIX JIEKTPO/IOB
' VHCTOM TIPOBOZAMMOCTH FOPH3OHTAIbHOM COAMHUTENBHOM MOAOCH! (ro-
IMBOHTAIbHBIX 3a3EMITUTENECH):

R ,-R
Rn‘, - r.93. 1.
B Rr.a.— RJ

“11CI10 BEPTHKAJIBHBIX 3JIEKTPO/IOB ¢ yueTom KoadbduLmeHTa 3KpaHu-
POBAHHS BEPTUKAIBHBIX 3/IEKTPOIOB 1,



[puHUMAIOT OKOHYATENBHOE YHCIO BEPTUKANILHBIX 3/IEKTPOJIOB pac-
NOIOKEHHBIX 1O KOHTYPY 371eKTPOYCTAHOBKH.

Tabauya 2
Koaddpuumentsi 3xpanuposanns
Konu- Koadipuimenrsi axpanupopanms BEPTHKATHHOIO H FOPH3OHTATEHOTO
YECTBO SAICMITHTEA B 3ABHCHMOCTH OT OTHOWEHHH PACCTOHMHA MC)KI.[}'
BEPTH- 3EKTPOJAMH K JUTHHE 2neKTpoaa
“”3‘;”"”‘ afl = | afl =2 a/l =3
JEMITH- 'l‘|”_ MNr | . L A% N,, L W
Tenei
0 0,55 0,34 .69 0,4 0,76 0,56
20 0,47 0,27 0,64 0,32 0,71 0,45
30 0,43 0,24 (0,60 0,30 0,68 0,41
50 0,40 0,21 00,56 0,28 0,66 0,37
ITopanok smnoanenus

1. O3Hakomutees ¢ nopaakom pacuera COMPOTHBICHUA 3a3EMIIMTEA,
2. Tlpunath 115 pacuera R = 10 Om.

3. Onpenenuts npeaBapuTeNbHO YHCTO BEPTHKANBHbLIX 3a3eMAUTENEH
4. Onpenenuts pacyeTHOE yaenbHOe CONpPOTHBIEHHE IPYHTA.

5. OnpeaenuTs CONpoTHRIEHHE OIHOFO BEPTHKATBHOTO 3a3eMIUTENS
6. OnpeaenuTh YUCIO BEPTHKANBLH bIX 3a3eMIIMTENCH,

7. Onpenenurs PACuCTHOE CONMPOTHBIICH HE TOPH3OHTANBHBIX 333e MK
Tenei,

9. OnpenenuTs YHCI0 BEPTHKANbH bIX 3MEKTPOJIOB NPH Ko3hDHLMeH
IKpaHUPOBaHHs.

10. OkoHyaTe/ILHO MPUHATH K YCTaHOBKe BEPTHKAIBHBIE WIEKTPO/IbI, pac
[MOJOXKEHHBIE TT0 KOHTYPY MOACTAHLIMM,



IIpumep Buinoaxenus

PaccumTath CONpOTHBRICHHE 3a3eMASIOLIETNO yerpoucersa  tpanchop-
Mitopioi noacraHuuu 35/10 kB. TMepumerp TEPPHTOPUU  TIOJICTAHUMH
I, = 180 m. IpyHT B Mmecte COOPYXEHHA — CYMNECOK, YACNAbHOC COnpo-
Imviciine kotoporo p = 300 OM-M. B kayecTse BepTUKANBbHBIX 3a3CMIHTE i
WEHOIBL3YIOTCA CTA/IBHBIC CTEPXKHHU 1MaMeTpoM d= | S MM = 0,015 M 1 JUIHHOI
/= 1M, KOTOpBIE NOTPYXAKOT B I'PYHT METOIOM BBEPTbIBaHMs. Bepxiue Konub
VIEKTPOIIOB pacnonaraioT Ha riybuHe 7 = 0,6 M oT nosepxHocTy seman. K
HItM 11PHBAPUBAIOT FOPH3OHTAIBHBIE JIEKTPO/IbI CTEPXKHEBOrO TUINA M3 TOM
AC Clanu, T.e. aHameTpoM d = 15 mm. KoaddbuumeHTsl ce30HHOCTH uist
WprukaibHOrO 3asemieHust K | =1,5; uisi ropusoHTaIBHOIO 3a3eMauTens
K., “4.5. Paccrosiue mexay a/ektponamm a = 9 .

I. B cootBerctBuu ¢ YD conporusieHue 3a3eMASAIOLLEro yCTpO-
vila Ui 3N1€KTPOYCTAHOBOK HarmpsikeHueM Bbimie 1 kKB ¢ ManbiM
IOKOM 3aMbIKaHHsl Ha 3€MJIIO, K KOTOPbIM OTHOCHTCS 3alaHHasi TPaHC-
(popMaTOpHas NMOACTAHUMS, TOIKHO GbITh He Gotee 10 Om. IMpuHuMaem
i pacyera R = 10 Om.

2. OnpenensieM NpeaBapHTENbHO YUCIIO BEPTUKAJIBHBIX 3a3EMJIMTENEH,
INICTIOIOKEHHBIX T10 KOHTYPY € PACCTOSIHUEM MEXITY 3/IEKTPOAaMM a = 9 M

1o (hopmyie: ' L 180

3. OnpenensieM pacyeTHoOe yaeabHOe COMNpPOTHUBJIEHHE IPYHTA VISl TOPH-
INTATBHBIX H BEPTUKAIBHBIX 3a3e MJIMTECH:

P, =K. . 'p=4,5-300= 1350 Om-M;
Poe=K_,'p=1,5-300=450 Om-Mm.

4. OHPCIICJU{CM CONMPOTHUBJIEHHE OAHOIO BEPTUKAJIBHOI'O 3a3€MJIUTEISA

It} KPYIJIOH apMarypHoii ctauiu auamerpom d = 0,0 5 M no dhopmyne:
e st L _ 0,366 450

. 1 +—-1
I @ 2 Caet 3
: L, %2,
o] ey g 220 # 3 = 148,1 Om,
0,015 2 "4.2]1-3

met =¢+0,5-1=0,6+0,5-3=2,1 M.



5. OpreHTHPOBOYHOE YHCITO BEPTUKANBHBIX 3a3eMJIMTENICH:

N= RO.B.). o 148’]

=14,8 ~ 15.
R, 10 *
6. Onpen
HHTeneﬁ:pe CJIIEM PacyYeTHOE CONMPOTHRIEHME FTOPU3OHTAIbHBIX 3a3eM-
i S 0,96 Po.r. g 2. Li = 0,366 -1350 I 180 °

MLy bet, 045180 C0015.06  0OM,

FAem,, — onpenensieM no Tabauue wig N = 20npu a/l = 3.

7. Y10uHAEM HeobxomMMoe COMPOTHUBJIEHHE Be

TH -
on. PTHKaJIbHBIX SJIEKTPO

R - Rf.'.’..RJ 40‘10

" R,,-R, 40-10

= 13,3 Om.

8. OnpesensieM uncio BEPTHKATBHBIX 3/IEKTPOAOB NpH Ko duLmeH-
T€ 3KPaHUPOBAHMSI N,.= 0,71 u3 Tabauup! npu N =20 u npu a/l = 3:

N Rows, 1451
N, R,,  0,71-133

= 15,67 ~ 16.

OxoHuaTeHO NPpUHUMAEM K YCTaHOBKe 16

BEPTHKATBbHBIX 3JIEKTPO-
/OB, PACMONOXEHHBIX N0 KOHTYPY HOACTAHLMH o

Coaep:xanue oT4yera

1. Ha3BaHue u 11es1b pabOTHI.

2. Pacder 3a3emIIst01Ier0 yCTpOKCTRA.
3. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI.
4. BbIBOJIBI.

KounTpoJsbHbIe BONIPOCHI
1. Kak BpIOMpAIOT JOIYCTUMOE COMPOTUBICHUE 3a3€MIISIFOIIIETO
ycTporcTBa’?
2. Ha uto BiusieT yAebHOE COMPOTUBIICHUE TPYHTA?
3. Kak onpenensor He0OX0IMMOE CONPOTUBIICHUE T BEPTUKATBHBIX
AIEKTPOJIOB?
4. Kak onpenessitoT Ynuciao BEPTUKAIBHBIX 3JIEKTPOIOB?



Ilpaxkmuueckoe 3anamue Nel0.
Pacyer MosiHMe 321U THI 00bEKTA
Henw 3anamusa: HaydINTHCS BBITIOTHATH pacyeT MOJIHAC3AIIUTH 00BEKTA.

Oobecneuennocms 3anamus (6vl0aemcsa npenooasamesem):

Tatauya 3
Hexonusie nannsie

Beicora Monmme- | 15| 20 | 25 | 24,3 26,2 30 [ 35 | 33,2]27.08] 30.55
oTBOAA h,M ‘
Beicora sammina- | 6 | 7 8 9 10 {11 [13,5] 12 12,8 | 10,5
emoro obopyaopa- .
HMA ﬁ‘,_m

Paccroanne 30| 40 | 50 | 55 60 | 65| 85 80 70 75
MEXITY MOIHHEOT-

BomamMu L, M

KpaTKne TCOPETHYECCKUE CBEICHUA

OTkprITHIE pacnpenenuTenbabie yerpoiictBa (OPY) u OTKpbIThIC TOACTAHITUH
20-500 kB moymkHbIE 3aTUIIIIIATHCS OT MPSIMBIX y1apOB MOJIHUU B COOTBETCTBUU C
TpeboBanusimu [1YD. 3amura OPY 35-200 kB oT npsaMbIX yapoB MOJTHUU
BBITIOJTHSICTCS CTEPKHEBBEIMU MOJIHIEOTBOIAMH, YCTaHABIIMBAEMbBIMHU, KaK TIPABHIIO,
Ha KOHCTpYKIusAX OPY. OTo ynemesiseT cOopyKeHHUE MOJTHUEOTBOAOB. Ecin
YCTaHOBKA MOJIHUEOTBOJIOB HA KOHCTPYKIIMSIX HE JOMYCKAETCs WU HE
LEJIeNIECO00Pa3HO MO KOHCTPYKTUBHBIM COOOPAKEHUSM, TO 3aLIUTY CIETyET
BBITIOJIHATH OTACIBHOCTOSIIIMMHU MOJIHUEOTBOIAMH, UMEIOIIIUMHU 000COO0JIEHHBIMU
3a3eMJIMTENIN C COTIPOTUBIICHUEM 3a3eMyieHus He Oonee He 6osee 80 Om.
3azeMIuTeN MOJTHUEOTBOIOB B OPY npucoenHs0TCA K 3a3eMIIIIOIIEMY
ycTpoiictBy OPY (moacranuum).

30Ha 3alUThl MOJIHUEOTBOAA — IPOCTPAHCTBO, BHYTPU KOTOPOT'O 3/IaHUE WU
COOPY>KEHHUE 3aIUIIEHO OT IPSIMBIX OT MPSAMBIX YAApPOB MOJTHHUM C HAJIEKHOCTBIO HE
HUKE OINPEEICHHOr0 3HaueHusl. B 3aBUCUMOCTH OT CTENIEHH HAJIEKHOCTH
pas3nuYaroT ABa THMA 30H: 30HAa TUMNA A, 00J1a1ao1asi BRICOKON CTETIEHBIO
HazexHocTh (99,5% u BhIMIEe), ¥ 30HBI 3amUTH THIA b (95% U BEIIIIE).



30Ha 3AIMTH] OIMHOYHOIO CTEPXKHEBOTO MOMHHEOTBOAA BLICOTOM A < 150 M.

npecTarIsier ¢ co0oH KpYroBoii warep (puc. 13).

Puc. 13. 30Ha 3aLIMThl OAMHOYHOTO CTCPX HCROTO MONHHEOTBOAA

pMyJIbl [U1A pactiera 30HbI 3aLINAThE Tuna b.
h, = 0,92h. Ha ypoBHE 3¢MJH

1.5h. (puc. 14).

Tanee npuseneHbl Go
BepuixHa waTpa HaXOANTCA Ha BLICOTE

40HA 3alMTH 06pa3yeT KPYyT paniuycom r,=

[panmua
AOHE 3AMWATE
Ha neicoTe b

TpanuLa
FOH LI 3aUIATH
Ha ypOBHE 3eMIH

Puc. 14. TpaHu1lel 30HbI 3ALIHThI

S S S S S——



[opusonTanbHoe ceuenue 30HbI 3aWUTH Ha BBICOTC 3QULMIIAEMOro
COOPYKEHWs NPEACTABASET COOOM KPYr paanycoM:

r=15"(h).
30Ha 3aUIMTHI ABOWHOrO CTCPXHEBOr0 MOJIHMEOTHOMA JIMHAKOBOI
BBICOTBI NpUBEAEHA Ha puc. 10.
H1st MOCTPOE HMSI 30HBI 3ALMTH ABOHHOTO CTEPXHEBOIO MONHUCOTBONA

CJICAYET AOMOMHUTENIBHO PACCYMTATH HAaHMEHBLLYIO BBICOTY JOHBI MCXAY
MOJIHHEOTBOLAMH /1_TPH YCAOBHH:

h<L<6-h;
h.=h,~0,14- (L - h).

W HanmeHbLIyIO WIHPHHY 30HbI 3alLIMTHI HA BbICOTE h,:

hc —hx
h

c

b,=2-r,-

X

[To nonyuennsiM pesyasratam CJACAYET HAYEPTUTH JONBLI JKINUTLI,
MPHHAB MaciuTab, Hanpumep, M = 10 m/cum (puc. 15).

—

Ipanmis 30w wuawry
HA ypose M

Ipaiicua 308N xaeunT
w2 Blcore b,

Puc. 15. Ipumep BBIYCPYEHHOM 30HbI 3a1MKTHI



IHopsAOK BBINOJIHEHU S

1. O3HaKOMHTECS C IMOPAOKOM pacdCTa MOJIHUC3AIIIUTHI.
2. Paccuurats n IMOCTPOUTDH 30HBI 3allTUTBI OAUHOYHOT'O U ,Z[BOﬁHOFO
CTCPIKHCBBIX MOJIHUCOTBOAOB BBICOTOH h.

3. s mocTpOeHwMsI 30HBI 3alTUTHI ONPECITUTh:

—aBepmuHy No;

—paanyc OCHOBaHUsI KOHYyca Zp;

—paanyc 30HBI 3aIIUTHI Zy HA BeICOTE Ny 3ammiaeMoro o0beKTa;

—HANMMCHBIIYIO BBICOTY 30HbI 3BIIMTHI MCKAY MOJHUCOTBOJaMHU hc (B
MCCTC CHHMIKCHMUA 3OHI>I);

—HANMMCHBIIYIO HIMPHUHY 30HBI 3allTUTHI bX BBICOTC hX.

Copep:xanue oryera

HasBanwue u 11ie1b paboThI.

PacueT MonHHE3aUTHI OOBEKTA.
OTBETHI Ha KOHTPOJILHBIE BOMPOCHI.
BriBoj.

BN E

KounTpoJsbHbIe BONPOCHI

1. Kakue ObIBatOT NepeHaNnpsKeHus?

2. UTo NpUMEHSIIOT B KaU€CTBE OCHOBHBIX 3allIUTHBIX CPEJICTB OT
MEepEHAIPSKCHU?

3. Uro Takoe 30Ha 3alIUThI MOHHH@OTBOI{&?

Jlabopamopnuaa paooma Nel

OnepaTuBHbIE NEePEKJIIOYCHUS U MOATOTOBKA MeCTa padoThI Ha
NMPUCOCAUHEHUH TPAHC(POPMATOPHON MOACTAHUUM

Iens 3anamus: HaydnuTHCA BBINOJIHAT ONEPATUBHBIC MEPEKIIOUCHUS 1
MOJTOTOBKY pabouero MecTa Ha MPUCOCIMHEHUH TPaHC(HOPMATOPHOU MOACTAHITIH.

Oobecneuennocms 3anamus (6v10aromca npenooasamenem):

1. 3amanue Ha paboTy.
2. JlucT omepaTUBHOTO XypHaa.



Puc. 4. Cxema ¢uncpa 10 kB
KpaTKne TCOPETHYECCKUE CBEICHUA

Jomyck Kk paboTe Ha KOMMYTAIlMOHHOM afmapare pasperiaercs mocie
BBITIOJTHEHHSI ~ TEXHHUUYECKUX  MEpONPUATHH, MpeaycMoTpeHHbIX [IpaBunamu,
o0ecreunBaOIUMU 0€3011acHOCTb paboThl, BKJIIOYAst MEpPONPUSITHUS,
IPENATCTBYIONINE OMIMO0YHOMY CpabaThIBAHUIO KOMMYTAI[MOHHOTO anmapara.

Komanay Ha BbINONHEHHE ONEpaluid BBIKJIIOYATENIEM MPOU3BOAUTENL PaboT
JIOJDKEH TOAATh IOCJIe TOTO, KaK 4ieHbl OpUraabl OyAyT ylajieHbl OT BBIKIIOUATEIs
Ha 0e30MacHOe PacCTOSTHUE UITH B YKPBITHE.

JI71st TpoOHBIX BKIIFOYEHHUM M OTKIIFOUEHHI KOMMYTAIIMOHHOTO arlfapaTa IpH ero
HaJaIKe W PETYJUPOBKE pasperraeTcs Mpu HECJAaHHOM Hapsiie BpEeMEHHas mojada
HaANpsDKEHUsS. B LIEMIM ONEPaTUBHOTO TOKA, CHJIOBBIE LIETIM MPHUBOJA, a TAaKXKe Iojava
BO3/[yXa Ha BBIKJIIOYATEIH.

VY CTaHOBKY CHATBIX MPEIOXpPaHUTENEH, a TaK)Ke CHATHE Ha BpeMsl olpoOOBaHUS
IUTaKaTOB O€30MACHOCTH JIOJIKEH OCYIIECTBIISITh ONIEPAaTUBHBIN MepCOHa.

Omnepanuu 1O OMPOOOBAaHWIO KOMMYTAllMOHHOTO ammapara HWMEET IpaBo
OCYIIECTBIISITh TPOU3BOAUTENL pabOT, €cou Ha JTO TOJNYyYeHO paspelieHue
BBIIaBIIETO Hapsi W TMOATBEPXKICHO 3aMHUChi0 B CTpPoKe «OTAENbHBIC YKa3aHHS)
Hapsa, 1100 OTepaTUBHBIN MEPCOHAN MO TPEOOBAHUIO TPOU3BOIUTEINS PAOOT.

[Tocne ompoGoBaHus, MPU HEOOXOJUMOCTH TMPOJODKCHHS pPabOThl Ha
KOMMYTAallMOHHOM arfmnapare, ONepaTUBHBIM MEPCOHATIOM JOJIKHBI OBITh BBITTOJIHEHBI
TEXHUYECKUE MEPOTIPUATHS, TpeOyeMbIe ISl JOIMyCcKa Opurabl K paboTe.



Texaudeckue MEPOITPHUATHUS IO MIOJTOTOBKE paboyero Mecta Jyisi pEMOHTA

BBIKJTIOUATENIS] IEPEMEHHOTO TOKA:

1) OTKIIIOYUTH BBIKJIFOUATEIb, BEIBECUTH 3AIPEIIAIONTHH IJIaKaT;

2) CHATH IPEIOXPAHUTENH LIETICH YIIPaBICHUS BBIKITIOYATEIIEM;

3) OTKJIIOYHTD JIMHEHHBIH pa3beAUHUTEIb, BHIBECUTD 3alIPCINAONINI T1aKaT;

4) OTKJIIOYMTDH HIMHHBIN pa3beIUHUTEIb, BBIBECUTD 3alPEIIAONIni I1aKaT;

5) BKIIOYHMTH 3a3€MJISIIOIIME HOKH IITUHHOTO Pa3beIUHUTEIIS, BEIBECUTh
I1aKaT 0€30IacHOCTH;

6) BKIIIOYUTH 3a3eMJISIONIUEC HOXKH JIMHESHHOTO Pa3beIMHUTENSI B CTOPOHY
BBIKJIFOYATEIS, BRIBECHTh ILUTAKAT 0€30IMacHOCTH;

7) YyCTaHOBWTB ITEPCHOCHBIC 3a3E€MIICHUS C JIBYX CTOPOH BBIKITIOUATEIIS,
BBIBECHUTb IIJIaKaThl 0€30MMaCHOCTH.

B snmekTpoycTraHoBKax, HE UMEIOIIUX MECTHOTO OIIEPaTHBHOIO TIEPCOHAA,
MTOBTOPHOTO pa3penieHus Jijis MOArOTOBKH pabouyero Mecrta u J0mycka K padoTe
oCJIe OTIPOOOBAHUS KOMMYTAITMOHHOTO aIlliapaTa MpOU3BOIUTETIO paboT He
TpedyeTcs.

ITopsAIOK BBINOJIHEHUS

1. O3HaKOMUTKCS C OpraHU3aNue padorT.

2. Haueptuth cxemy mpuCOEIMHEHUS.

3. O003HaYUTh OYKBEHHO-IIU(POBBIMH (JUCTIETYEPCKIMHU )
HAaWMEHOBAaHUSIMH JIEMEHThI OJTHOJIMHCHHON CXEMBI.

4. Pa3paboTaTh aJrOpPUTM ONEPATUBHBIX MMEPEKIIOUCHUN TSI BHIBOJIA B
PEMOHT BBIKJTFOYATEIIS IEPEMEHHOTO TOKA.

Conep:xanue oTyera

1. Cxema npucoeanHEHUs.

2. Jucneryepckoe HAaMMEHOBaHUE 00OPYAOBaHUS.

3. AJNropuT™ OINEepaTUBHBIX MEPEKIIOUEHUN ISl BBIBOJIA B PEMOHT
BBIKJTIOUYATENS] IEPEMEHHOIO TOKA.

4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

5. BbIBOJBI.



KoHTpobHBIE BONPOCHI

1. JlaTe ompeaeneHue BBIKIIIOUATENSI IEPEMEHHOTO TOKA.
2. Kakwue ycinoBus Mpou3BOJICTBA padOT Ha BKIIOYaTee?
3. [louyemy BBIKJIFOUATENIEM MOKHO OTIEPUPOBATH TIO/T HATPY3KOH?
4. Ykazarb MecTa YyCTAHOBKH ITEPEHOCHBIX 3a3€MIICHHI Ha CXEME.

Jlabopamopnasa paboma Ne2

IMoaroroBka Mecta padoThl MeCTa PEMOHTA 000PYA0BAHUS KOMILIEKTHOTO
pacnpeaeTuTeIbHOT0 YCTPOHCTBA HA BHIKATHIBAEMBIX TeJIEKKAX

Ilenw 3anamus: Hay4YUTHCA BBIIOIHITH MOJATOTOBKY MecTa pabOThl MeCTa
pEMOHTa 000PYIOBAHUSI KOMIUIEKTHOT'O PaCIpPEEIUTEIbHOIO YCTPONCTBA Ha
BBIKAThIBAEMBIX TEJICKKAX.

Oobecneuennocms 3anamus (6b10alOmca npenooasamenem):
1. Cxema nmpucoeauHeHHs.
2. 3aganue Ha paboTy.

KpaTtkue TeopeTuyeckue cBeJeHUs

[Tpu paGoTe Ha 0OOpymoOBaHHM TeNekKKHU WU B oTceke mkada KPY Tenexky ¢
00opy0BaHUEM HEOOXOIMMO BHIKATUTH B PEMOHTHOE TTOJIOKEHUE, IIITOPKY OTCEKA, B
KOTOPOM TOKOBEAYIIME YACTU OCTAJIUCH IOJ HAIPSHKEHUEM, 3allepeTh HAa 3aMOK U
BbIBECUTH TUIakaT OezonmacHocTH «Ctoit! HampspkeHue»; Ha TENeKKEe WM B OTCEKeE,
r7ie NpeACTOUT paboTaTh, BEIBECUTH I1akaT «Paboratk 31echy.

[Ipu paborax BHe KPVY Ha moakiro4eHHOM K HUM OOOpPYAOBaHUM WU Ha
orxomsuux BJI u KJI Tenexky ¢ BbIKIOYaTeIeM HEOOXOIUMO BBIKATUThH B
PEMOHTHOE TOJIOKEHUE U3 miKada; MTOPKY UM ABEPIIBI 3aepeTh Ha 3aMOK U Ha HUX
BeIBecUT IutakaThl «He Bxiarouars! Paboraror monn» minn «He Bxiarouar! Pabora Ha
JIAHUN.

[Ipu 3TOM HOMyCKaeTcs:

— PY HAIMYUHU OJIOKUPOBKHU MEKY 3a3EMIISIOIIMMHU HOXKAMU U TEJIEKKOM C
BBIKJTIOUATEJIEM YCTAHABIMBATh TEJIEKKY B KOHTPOJBHOE IIOJOKEHUE TMOCIIE
BKJIFOUCHMS dTUX HOXKEH;

— IIPU OTCYTCTBUU TAKOW OJIOKMPOBKH WIIH 3a3€MIISIOIINX HOXKEH B mKagdax
KPVY ycraHaBnMBaTh TEJIEKKY B MIPOMEKYTOUHOE IMOJOKEHUE MEXKIY KOHTPOJBHBIM
U PEMOHTHBIM TIPU YCIOBUM 3alMpaHus €€ Ha 3aMOK. Telekka MOXKET ObITh



YCTaHOBJICHA B MIPOMEKYTOUHOE MOJ0KEHUE HE3aBUCUMO OT HAJIMYMS 3a3€MJICHHS Ha
MIPUCOCTMHEHNH.

OnepupoBaTh BBIKATHOM Tenexkkoil KPY ¢ culOBbIMEH MNpenoXpaHUTEISIMU
pasperraeTcs o HanpsbKEHUeM, HO Oe3 Harpy3KH.

VYcraHaBaMBaTh B KOHTPOJIBHOE TOJIOKEHUE TEJIEKKY C BBIKIIOYATENIEM J1JIs
onmpoOoBaHMs ¥ PaOOTHI B IETISIX YIIPABICHUS U 3aIIUTHI Pa3peraeTcs B TEX CIydasx,
korga pabotel BHe KPY Ha orxomsmumx BJI u KJI unm Ha mOAKIIOUEHHOM K HUM
000OpyZIOBaHUY, BKJIIOYAs MEXAHU3MBI, COCAMHEHHBIC C JJICKTPOIABUTATEIISIMH, HE
MIPOBOJIATCS UJTK BBITIOTHEHO 3a3emyeHue B mkady KPY.

B PY, ocHaleHHBIX  BaKyyMHBIMH  BBIKJIIOYATEISAMH,  HCIBITAHUS
JIyTOTaCUTENbHBIX KaMep MOBBIIMICHHBIM HANPSHKEHUEM C aMIUIMTYAHBIM 3HAaUY€HUEM
oosiee 20kB HEOOXOAMMO BBIMOJHSTE C UCHOJIB30BAHUEM CIEIUATBHOTO dKpaHa JJis
3aIMUTHI IEPCOHAIA OT BO3HUKAIOIINX PEHTTEHOBCKUX U3ITyYCHUM.

[TocnenoBaTenbHOCTH ONEpaliid MPU OTKIIFOUCHUH KOMILIEKTHOTO
pacnpenenuTeNbHOTO yCTPOMCTRA.

OTkiII0YeHne:

— OTKJII0YAETCS BBIKJIFOUATEIIb;

— TIPOBEPSIETCS, OTKIIIOUEH JIU BBIKIIOUYATEb;

— MepeMeniaeTcs TeJIeKKa C BBIKIII0YATENIEM B KOHTPOJIBbHOE WIIH
PEMOHTHOE TIOJI0KEHHUE.
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ITopsiaoK BHINOJTHEHUS

1. O3HaKOMUTBCS C OpraHuzanuei pador.

2. Haueptut cxemy KPV.

3. O603HauNTH OYKBEHHO-ITU(POBBIMH (TUCTIETYCPCKUMH )
HAaMMEHOBAaHUSAMM 3JIEMEHTHI OJJHOJIMHEWHON CXEMBI.

4. Pa3paboTaTh aJITOPUTM ONEPATUBHBIX NEPEKITIOYEHHUH 1JIs1 BBIBOJA B
PEMOHT KOMIUIEKTHOI'O PaclpeAeIuTENbHOIO yCTPOUCTRA.

Conep:xanme oTuera

1. Cxema nmpucoeIuHEeHHUs.

2. JlucmeTyepckoe HAMMEHOBAHKE 000Dy T0BAHMS.

3. ANropuTM OIepaTUBHBIX MEPEKITIOUCHNN TSI BBIBOJIA B PEMOHT
KOMILJIEKTHOT'O PacipeIeTuTEILHOTO YCTPOUCTRA.

4. BoIBOMBI.

KOHTpOJIbHLIe BOIIPOCHI

1. Kakue Mepbl 6€301aCHOCTA HEOOXOIUMO MPEANPUHST MpU paboTe Ha
000pyOBaHUY TEJEKKHU WK B oTceke mkada KPY?

2. Yrto HEOOX0aMMO TpenpuHsT pu padorax BHe KPY Ha moakimtoueHHOM
K HUM 000opynoBanuu uinu Ha orxoasmux BJI u KJI?

3. Ilpu kakux yCcIOBUAX pa3peliaeTcsi OepupoBaTh BHIKATHOM TEIEKKOM
KPYVY ¢ cunoBbiMU NIpeoXpaHUTENISIMU ?

4. B Kakux ciy4asx pa3pelaercsi yCTaHABIMBATh TEJIEKKY C BBIKIIIOUATEIEM
B KOHTPOJIbHOE ITOJIOKEHUE?

Jlabopamopnasa paooma Ne3

HN3MepeHne conpoTUB/ICHHS 323eMJISIIOIIET0 YCTPOCTBA
3JIEKTPOYCTAHOBKHU

Ilenb pabompl: TPaKTUYECKU U3YyYUTh MPUHITUT U3MEPEHUS COTPOTHBIICHUS
3a3eMJISIIOIIETO YCTPOICTBA AIEKTPOYCTaHOBKH.

Obecneuennocms 3anamus: ndmeputenu 3azemienuss MC-08, M-416, M-372.



KpaTkue TeopeTnueckue cBe1eHHA

[IpoBepka 3a3eMIISIONIETO YCTPOUCTBA BKIIIOUAET B ceOs: BU3YaIbHBIM OCMOTD;
IIPOBEPKY COOTBETCTBHS 3a3€MIISIOLIECTO YCTPOMCTBA MPOEKTY M HOPMATHUBHOMN
JOKYMEHTAIMU; W3MEPEHUE MEPEXOJHBIX CONPOTHUBICHUN COEAUHEHHUU DJIEMEHTOB
3a3€MJBIIOLIET0 YCTPOMCTBA; HW3MEPEHUE KOMIUIEKCHOTO CONPOTHUBIICHUS IETIIH
«(paza-Hynb»; 3aMep  CONPOTHUBIICHUS KOHTypa  3a3eMJICHUS;  BBIYUCIICHUE
MPUBEACHHOTO COMPOTUBIIEHUS ¢ yueToM KoddduiirneHnToB. ConpoTUBICHUE KOHTYpa
3a3eMJICHUS] B CUITy (PU3MUECKUX U XMMUYECKHUX IMPOIIECCOB MOJBEPKEHO CE30HHBIM
U3MEHEHUsM. J[J1s1 uX yuera BBOJST MONPAaBOUYHbIE U CE30HHBIE KO3 puunentrl. Eciu
MOJIyYCHHBIE JTaHHBIE C YYETOM HE YJOBJIETBOPAIOT TPEOOBAHHMSIM HOPMATHUBHBIX
JOKYMEHTOB, MPHUXOIUTCS YCTPAHATh 3aMeYaHUs /WM YBEIMYMBATH KOJIUYECTBO
anekTpoaoB. Ilo pe3ynmbrataM HM3MEPEHUN COCTABISIETCA TEXHUYECKUWA OTYET MO
IPUEMO-CIATOYHBIM pabOTaM, KOTOPBIA COCTOUT M3 HECKOJBKHX MPOTOKOJIOB:
BU3YyQJIBHOTO  OCMOTpa, IPOBEPKU  METALIOCBA3U,  HU3MEPEHHsS  ITOJIHOIO
COINPOTHUBIIEHUS LeNHu «(}a3a-Hynb», CONPOTHUBICHUS 3a3eMiUTeNed U nedeKTHON
BEJIOMOCTH.

B o0beM ucnbITaHu 3a3eMIISIIOIIEH CETH BXOJUT MPOBEpPKA: MPaBUIBLHOCTH
BBITIOJTHEHNS 3a3€MIISIIOIEN TPOBOJAKH; COCTOSIHUSL JJEMEHTOB 3a3€MIISIOLIETO
YCTPOMCTBA; COOTBETCTBUSI CEUECHHMM 3a3eMIIAIOIINX MPOBOAHUKOB [IYD; cocTtosiHug
NPOOMBHBIX  MPEJOXPAHUTENEH; HAIWYUs LENu MEXAy 3a3eMIMTEISIMH U
3a3emisieMbiMM  dsieMeHTaMu.  [locimenHue  nBa MCHBITaHUS — IPOBOJSAT
AIEKTPUYECKUMHU METOJJaMM, & OCTAIIbHBIC — BHEILIHUM OCMOTPOM.

[Ipy mnOpoBepke NPABUIBHOCTH BBIIOJIHECHUS 3a3€MISIIOLIMX  YCTPOMCTB
YCTaHaBJIMBAIOT COOTBETCTBHE HUCHBIThIBaeMOW cetu TpeOoBanusMm [1YD u CHull,
nanHbIM npoekrta, ['OCTy, IITO u IITh.

[IpoBepka COCTOSIHHSA DIEMEHTOB 3a3€MIIIIOLIUX YCTPOMCTB 3aKJIFOYAETCA B UX
BHEIIIHEM OCMOTPE U KOHTPOJIE HAJEHKHOCTU CBAPHBIX COEAMHEHUN NIPOCTYKUBAHUEM
MOJIOTKOM, a OOJTOBBIX - OCMOTPOM U 3aTATMBAHUEM Traek.

Jnsg  1mpaBWIBHOM OLIEHKM KadeCTBAa 3a3€MIIMTEIICH UX CONPOTHBIICHHS
U3MEPSIOT B NEPUOABI HAWMEHBIIEH IMPOBOAUMOCTH TI'PYHTA — 3UMOW U JIETOM.
ConpoTHBIIEHHE 3a3€MIISIIOIIUX YCTPOMCTB HM3MEPSIOT METOJOM aMmIepMerpa -
BOJIbTMETPA UJU TIEpeHOCHbIMU Tiprbopamu MC-08, MC-07, M-416.

ITopsiaoK BBINIOJTHEHUS

1. O3HaKOMHTBCS C OpraHu3alrei padboT Mo U3MEPEHHUIO COMTPOTUBICHHUS
3a3eMIICHUSL.



2. HauepTtuth cxemy MOJIKIIOYEHHS PUOOPOB.

3. U3yunts Mepbl 6€30MacHOCTH MPU U3MEPEHUU COIIPOTUBIICHUS
3a3eMJICHHSL.

4. Pa3paboTaTh aJrOpUTM U3MEPEHUS CONPOTUBIICHUS 3a3EMIICHUSI.

Conep:xkanue oT4yera

Ha3Banue u 1ies1b padoThI.

CxeMmbl OJIKIIIOYEHUE PUOOPOB.

Mepsl 6€3011aCHOCTH MTPH U3MEPEHUU COMTPOTHBIICHUS 3a3EMIICHHUSL.
OTBeTHl HA KOHTPOJIbHBIE BOIPOCHI.

A NS

BriBoaEL.
KoHTpoJibHBIE BONIPOCHI

1. Kak npoBepsit0T COCTOSIHUE 3JIEMEHTOB 3a3€MIISIFOIINX YCTPOUCTB IEpes
UX UCTIBITAHUEM?

2. Kakue npubopsl NPUMEHSIOT IPU U3MEPEHNUHN CXEM 3a3€MIICHUs?

3. Kak u3mepsroT conpoTuBiIeHNHE 1enu «(a3a-Hyab»?



