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Pazpabotran: Jlenosen JImutpuit Tumodeennu

2017 r.



[NOACHUTEJIBHAA 3AIIMCKA

MeTonnueckue ykazaHus M0 MPOBEICHUIO Ta0OpaTOPHBIX paboT pa3paboTaHbl B

cooTBeTcTBUM ¢ DeepaibHBIM rOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM

cpeaHero nmpohecCUOHAIBHOT0 00pa3oBaHus 1Mo crienranbHoCcTH 23.02.06

TexHuueckast HIKCIUTyaTalus MOJBUKHOTO COCTAaBa JKEJIE3HBIX J0POT JJI U3yUYeHUs

TeMblI 2.4. DnekTpocHa0X)eHue 3eKTponoaBmxHoro cocrasa M/IK 01.02.

OKcrutyaTalus MoJABMKHOTO COCTaBa U obecreueHrne 0€30MacHOCTH JIBHXKEHHUS

MOE3/710B (AIEKTPONOABMKHOM cocTa), [IM.01 Dkcrmyaranust ¥ TEXHUYECKOE

oOcCIy’KMBaHHUE MOJBUKHOTO COCTARBA.

MeTonnueckoe mocodre Comep uT 3 1ab0paTOPHBIX PabOTHI, KOTOPHIC

MpeaHA3HAYCHBI JIJISl 3aKPEIJICHUS] TEOPETUUECKUX 3HAHUM CTYJIEHTOB MOCIIE

M3Y4YEHHUsI COOTBETCTBYIOIINX pa3niesioB. B kaxmoil paboTe yka3zaHbl TeMa U LIEJb

3aHATHUA, HEOOXO0IUMOE 000pYI0BaHNE, KPATKUE CBEJCHUS U ONHUCAHUE X0J1a PaOOTHI.

Jlnst mpoBeieHrs 1a00paTOpPHBIX pabOT yueOHbIE 3aBEICHUSI TOKHBI UMETh

y4€OHBIN TOJUTOH, 1a00paTOPUI0 « DIEKTPUUECKUE amapaThl U IENU MOIBIKHOTO

cocTaBay, yueOHbI KaOuHeT « TexHudeckas SKCIuTyaTalus KeJIe3HbIX JOPOor U

0e30MacHOCTh JIBUKEHUS», HeoOxoauMoe obopyaoBanue. [Ipu otcyrcTBun

000pyZ0BaHUS OT/IETbHBIE PA0OTHI MOTYT BBITIOJIHATHCS HA 0A30BBIX MPEIITPUITHSIX.

Peanuzyst MeXIUCIUTUITMHAPHBIE CBS3M HEOOXOUMO ONMUPATHCS HA 3HAHMS,

noyueHHble 1pu n3ydennu auctuiuind OI1.07. «Kenesnsie noporu», OI1.03.

«ONEKTPOTEXHUKAY.

[lepen HayaaoOM Ka)KJ0TO 3aHSATUS MPENOJABATENbh MPOBOUT UHCTPYKTAXK 1O OXpaHe

Tpyaa.

CTyneHThI TaKKe JIOJDKHBI MPEIBAPUTEIIBHO MOJATOTOBUTHLCS K KaXKIOMY 3aHSTHIO:

MOBTOPUTH TEOPETUUCCKUN MaTEpHai, U3y4UTh COACpKaHue paOOThI U MOPAJIOK €€

BBITIOJTHEHUS.

[Tocne BbIOTHEHUS 1a00PATOPHBIX PAOOT CTYJEHT JOJKEH MPEICTaBUTh OTYET U

3alUTUTD PaboTy.

B pesynbrare nzyuenuss MJIK 01.02. DkcrnyaTtanus mOABHKHOTO COCTaBa U

oOecrieueHne 6€30MaCHOCTH JBIKEHUS MOE3/10B (JIEKTPOIOABMXHOM cocTaB) Tema

2.4. DeKTpocHAOKEHHUE AIEKTPOTIOIBUAKHOTO COCTaBa CTYJICHT JTOJKEH:

YMETh:

— YIPAaBJISITh CUCTEMAaMU MOABUKHOTO COCTaBa B COOTBETCTBUU C YCTAHOBJIEHHBIMU

TpeOOBaHUSIMU

3HATh:

—  KOHCTPYKIIUIO, IPUHITUIT JEHCTBUS U TEXHUYECKUE XapaKTEPUCTUKHU

000py10BaHUs MTOABUKHOTO COCTABA;

—  HOPMATHUBHBIE JOKYMEHTHI IO 00ECIIEUEHUIO OE30MTaCHOCTH JIBXKCHUS

MOE3/10B.

OCYIIeCTBHUTH MO3TANHOE (DOPMUPOBAHUE FJIEMEHTOB CJIETYIOIINX 00IHUX

KOMIIeTEeHLUI:

— OK 1.[lonumarh CyIIHOCTP U COLMAJIbHYI0 3HAYUMOCTb CBOEH Oynymiei
npodeccun, MposIBIATH K Hel YCTOMYMBBIN UHTEPEC;
— OK 2. Opranu3oBbiBaTh COOCTBEHHYIO NESTEIBHOCTh, OMPENETSATh METOIbI U

CrOoCcOOBbl  BBIMOJHEHUS  NpodecCHUOHANbHBIX  3ajay, OLEHUBATh  MX
() PEKTUBHOCTH U KAYE€CTBO;



— OK 3. Ilpuanmath pemieHus B CTAaHIAPTHBIX W HECTAHIAAPTHBIX CHUTYAIlUAX U
HECTH 32 HUX OTBETCTBEHHOCTb;

— OK 4. OcymecTBasiTh MOWCK, aHAIN3 M OLIEHKY HHpOpMaIMU, HE0OXOIUMOMN
JUTSI IOCTAHOBKU M PEIICHUS MPOPECCUOHATIBHBIX 3a]1ay, MPOPECCUOHATIBHOTO U
JUYHOCTHOTO Pa3BUTHSL;

— OK 5. Hcnons3oBaTh MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUU J1JIS
COBEpPIIICHCTBOBAHUS IPO(HECCUOHATILHON A TEIbHOCTH;

— OK 6. PaboTaTh B KOJIJIEKTUBE U KOMaH e, 3((HEKTUBHO OOIIATHCA C KOJUIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMU;

— OK 7. Bbparb Ha ce0si OTBETCTBEHHOCTh 3a palOTy UJECHOB KOMAaHJbl
(MOTYMHEHHBIX ), pE3yJIbTAT BHITIOJIHEHUS 3aIaHUI

— OK 8. CamocrostrenbHO ONpenensTh 3aaadyd  Mpo(ecCHOHATBHOTO U
JUYHOCTHOTO  Pa3BUTHs, 3aHUMATbCA  CaMOOOpPa30BAHHEM,  OCO3HAHHO
IJIAHUPOBATH MOBBIICHUE KBATU(UKAINY;

— OKO9. bbITh TOTOBBIM K CMEHE TEXHOJOTHMH B MpOQecCHOHATIBHON
NEATEIBbHOCTH.

OCYLIEeCTBUTDH 1oJ3TaIHoe (popmupoBanue 3JIEMEHTOB CJIeAYIOLIMX
npogecCHOHAIBHBIX KOMIIETeH M

[IK 1.1. DxcrmyatupoBaTh TOABUKHON COCTAB JKEJIE3HBIX JOPOT.

[1K 1.2. [Ipon3BOauTh TEXHUUECKOE 0OCITYKUBAaHUE U PEMOHT MOJBUKHOIO COCTABA
YKEJE3HBIX JOPOT B COOTBETCTBUHU C TPEOOBAHUSIMHU TEXHOJIOTMUYECKUX MPOLECCOB.
[1K 1.3. OGecnieunBarh 6€30MaCHOCTh ABMKEHUS TIOJIBHIKHOTO COCTABA.



[enb pabotel: UccaenoBaTh KOHCTPYKIIMIO KOHTAKTHON CETH U BU3YaJbHO BHISIBUTH
HEUCIIPABHOCTH.

O6opynoBaHue:

1. Tlomuros.
2. JlecTBYIOLIUI TIEPEroH.
3. BuHOKIb.

OcBauBaemble NPodhecCHOHATbHbIE KOMIIETEHINU:
[1K 1.3 O0ecrieunBaTh OE€30IIACHOCTH JIBMKEHUS T10E3]10B.

[Topsinok BBINOTHEHUS pAOOTHI.

1. OcMOTpETh 37EMEHTHI KOHTAKTHOM CETH.

2. Crenatp 3aKJIFOYECHHE O COCTOSHUH 3JIEMECHTOB KOHTAaKTHOM CCTH.

3. IlpuBecTH 5CKHU3 KOHTAKTHOM CETH, U YKa3aTh €€ SJIEMEHTHI.

4. Pe3ynbTarThl OCMOTpPa TEXHUYECKOT'O COCTOSIHUSI KOHTAKTHOM CETH OTOOPa3UTh

B Ta0muIe 1.
JIP 01.23.02.06(251eKTpOIIOIBH>KHOM COCTAB)

U3m. | Jlucm Ne dokym. lModnuck |dama
Paspab. UccneoBanue KOHCTPYKIHH Jlum. Jlucm Jlucmos
Iposep. Menosen/I.T. KOHTAKTHOM ceT. BrlsgBieHne [ |
Peuetis. BH3YyaJIbHBIX HCHCIIPABHOCTEH
H. Kormp. ). KOHTaKTHOM CETH.
Ymeepo.




PI/ICYHOK 1 — OCHOBHBIC JIEMEHTHI KOHTAKTHOM CETH
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HewucnpaBHOCTH KOHTAKTHOW CETH

Tabmura 1

ITapamerp\Pe3ynprar

Her

[Iepexor KOHTAaKTHOTO MPOBOAA HA U30JIUPYIOIINX COMPSIKEHUSIX
(BO3IIYIIHBIX MPOMEKYTKAX) B MOMEHT IPOX0Ja TOKONPUEMHHUKA

[Iepekor KOHTAaKTHOTO IPOBOJIA B IEPUOJT MPOX01a TOKONIPUEMHHUKA

Hepencor KOHTAKTHOI'O IIpOBOAA 11O CTPYHOBBIMH 3a’KUMaMH Ha
BO3JYHIHBIX ITPOMCIKYTKAX HWJIM CCKIMOHHBIX U30JIATOPAX

[epexor KII npu HaJMuuu SKpaHOB Ha pa3jiesiax MUTaHUSI B MEeCTax
HEU30JUPOBAHHBIX (OTKPBITHIX) OTXOJSIINX BETBEH

[Tepexor nmpoBoaa MEXy MUTAKIIUMHA 3aKUMAMU IPUCOCTUHECHUN
IUIeH (OB CEKITMOHHBIX pa3beUHUTENICH B MECTaX CEKIIMOHUPOBAHUS
KOHTAKTHOM CETH

[Tepexxor KOHTAaKTHOT'O MPOBOJAA HA CEKIIMOHHOM BO3yIITHOM
M30JISITOPE

OOpbIB paboYero KOHTAKTHOTO MPOBOJIA

[Tepexxor HeCyIIEro Tpoca BMECTE CKPEIJICHUS €ro 3aKUMOM C
JPYTUM TPOCOM Ha OTXOJIAIICH BETBU

CpbIB TOKOTIpUEMHUKAMU (DUKCUPYIOLIETO TPOCca

OOpPBIB KOHTAKTHOTO MTPOBOJIAa B MECTE KOHIIEBOM 3a/ICJIKU

OOpbIB HECYIIETO U (DUKCUPYIOIIETO TPOCOB HA THOKKUX MONEPEYNHAX

OOpbIB KOHTAKTHOT'O MPOBO/IA HAJl HEUCITPABHBIM TOKONPUEMHUKOM

[ToBpexxnenne cowieHEHHBIX (PUKCATOPOB TOKOMPUEMHUKAMHU

IToBpexaeHrne BO3AYIIHOW CTPEJIKH, MIOJIOMKA TOKOIPUEMHUKOB

Hapymenue ¢uxcanum KOHTaKTHBIX POBOJIOB HA MEPEXOTHOM OMope

[ToBpexaeHne coueHEHHBIX (PUKCATOPOB, BEI3BAHHOE MPOTapoM
yIIIKa Ha CTOMKE MPSIMOTO CTEPKHS

CpbIB CTpyH M NOBpexAeHUE (UKCATOPOB Ha KPUBOM

CpbIB GUKCHPYIOUIETO 3KUMA € JIEPKaTessi KOHTAKTHOTO MPOBOJIA

HenpaBuiibHbIM MOHTaK 30HBI OAXBATA

[Tpu npoxojie TOKOMPUEMHHKA TIO BO3AYIITHOM CTPEJIKE BhIIABIMBAHUE
OJTHOTO KOHTAKTHOT'O MPOBO/IA BHIIIE MOIXOIAIIETO MTPOBOIA WUITH
(bUKCHPYIOIIETro Tpoca

OTxaTre TOMOJHUTEIBHOTO (PUKCATOPa U 3aJIeBaHuE JIbDKEH 3a
OCHOBHOU CTep)KeHb (hrKcaTopa Win GUKCUPYIOITUN TPOC

Otnaganue O0anaHcupa BRIPAaBHUBAIOIIETO YPOBHU KOHTAKTHBIX
ITPOBOJIOB HAa BO3JIYIITHOM CTPEJIKE

Haxkion omopst 6oiee 2% 1o IJIMHHE OMOPBI B CTOPOHY
IIPOTHUBOIIOJIOKHYIO Harpys3ke u 1% Broas nytu

UNam. | Jlucm Ne dokym. lNodnuck | Jama

Jlucm




BriBog o pabore:
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Jlucm
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Lenb pabotsl: [IpakTudecku nuccaenoBaTh YCTPOUCTBO TATOBOW MOICTAHITHH.

O60py,Z[OBaHI/IG:TSIFOBa$I MoACTaHI A IICPCMCHHOT'O TOKA.

OcBanBaemblie NpogecCHOHATbHbIE KOMIIETEHINM:
[1K 1.3 O0ecrieunBaTth O€30I1aCHOCTD ABMKEHUSA I10€3/10B.

[Topsinok BeINOIHEHUS PAOOTHI.
1. HccaenoBarb yCTPOWCTBO TATOBOM MOACTAHIUU.

2. IlpuBecTH B OTUET YIPOIIECHHYIO CXEMY PACTIONOKEHHSI 000PYIOBAHUS
MOJICTAHIUH.

1. YmporeHHas cxema TATOBOM MOJICTaHITUN

Pucynok 1 - YrpornieHHas cxeMa MUTaHus TATH U HETIATOBBIX oTpeduTteneit ot TII
oaHO(a3HOro MepeMeHHoro Toka 25 kB.

JIP 02.23.02.06 (31€KTpOMOABHUKHOM COCTaB)

U3m. | Jlucm Ne dokym. lModnuck |dama

Jlum. Jlucm Jlucmos

Pa3spab. o o
P yCTpOI/ICTBO TATOBOU | I

[posep. HenoserJL.T. [OZCTAHIHHY
PeueHs.
H. KoHmp.
Ymeepo.




Hampsixenue tpancopmaropa T momaercs va munsl A, B, C 27,5 kB u
ucnoneszyercs aa nuranus J11C yepes TATOBYIO CETb.

J171s1 paBHOMEpHO# 3arpy3ku Bcex Tpex (a3 CUCTeMbl BHEITHETO AIEKTPOCHAOKEHUS
B TATOBYIO CETh CTAHLIMM U TIEPETOHA CJIEBA MOJIAETCS HANIPSKEHUE, OTIIMYAOLIEECS
1o ¢asze OT HANPSHKEHUS, TOAaBAEMOTO B TATOBYIO CETh IIEPErOHa CIpaBa.
KoHTakTHas ceTh nmeperoHa ciieBa OT CTaHIMK MOJy4YaeT MUTaHue OT IKHBI Pa3bl B
4yepe3 BBIKIKYATeNb (Q; 0 MUTAIOLIEH JIMHUH, TSTOBBIA PEIbC MOAKIIOUEH K ITUHE
da3bl C, KoTopasi Ha MOJCTAHIIUH 3a3€MIISIETCS, KOHTAKTHAs! CETh CTAHI[MU MOJIy4aeT
nuTaHue oT WuHBI (a3sl B yepes BoikiouaTens Q,, MEPEroH crpaBa MUTAECTCS OT
da3pl A yepes BRIKITIOYATENb Q3.

KoHTakTHas1 CETh CTAaHIIMU OTIEISAETCS OT MEPEroHa CIeBa N30JUPYIOIUM
conpsbkenneM MC, a oT meperona cnpaBa — HeUTpaiibHOM BcTaBkoil HB, cocrosmeit
13 IBYX M30JIMPYIOIINX conpsbkeHnd. HelTpanbHas BcTaBka Mo3BOJISET
toxkonpuemMHuky JI1C nepexoauts ¢ a3l B ctanimm Ha ga3zy A neperona, He
CO3/1aBasi KOPOTKOI'O 3aMbIKaHUs MEXy (pa3zaMu, TaK KaK U30JIUPYIOIIUE
conpsokenus HB nepekpbiBatoTCs TOKONPUEMHUKOM IIOOYEPEAHO.

[Tocne nogaun HaIpPsHKEHUS B TATOBYIO CETh BbIKIItoUaTesaMu Q;, Q2,Q3 MammHucT
MOKET, ITOJAHIB TOKOIIPUEMHHUK JIEKTPOBO3a U BKIKOYUB Beikirtouarens Qs, mogaTe
HaNpsDKEHUE Ha MEPBUYHYI0 OOMOTKY TATOBOTO TpaHcpopmaTopa 31eKTpoBo3a Tr.
Hanpsbxenue, cHUMaeMoe co BTOpUYHON 00MOTKH T3, BhINIpsMiIseTcs
BeinpsimuTenieM UD n yepes crinaxuBaronmi peaktop LR moaBoauTes K TATOBbIM
JIBUraTessiM M, uepes3 KOTopbIe MPOTEKAET TOK. BpallieHne 1BUraresne npuBOAUT
OIIC B nBHXEHHUE.

Ot mmH 27,5 kB TAr0BOM NOACTaHIMH MOJTYYaOT TUTAHUE TAKKE HETITOBBIC
notpedutenu. s aToro yepes BoikiouaTeab Q4 K minHamM A u B mojkiroueHs! 1Ba
IIPOBO/A, MPOJIOKEHHBIE HA ONOPaX KOHTAKTHOM CETH C MOJIEBOM CTOPOHBI, TPETBUM
MIPOBOJIOM 3TOM CUCTEMBI siBJsieTcs penbe. CucteMa nonyunsiia HazBanue JII1P (nBa
npoBoja-peinbc). [lonmxkaromue TpanchopMaTopbl KOMILIEKTHBIX
TpaHchopmaTopHbIix nojactannumii norpedureneit TKTII moaxrovyaroTes K mpoBoaam
u penbey cuctemsbl AP, moHmkaroT HanpsbKeHUE 10 BETMYUHBI HEOOX 0 IMMON
OTPeOUTEINIO.

DREKTPOIHEPTHIO ISt COOCTBEHHBIX HYX 1 noAcTanimu CH (mutanue nenei
YIPaBJIEHHUsI, CATHAJIN3ALIAN, 3a1UThl, aBTOMAaTUKH, OCBELICHUS, OTOILICHMUS,
BEHTWISILIUK ) TIOJIYYAIOT OT TpaHchopmaropa coOCTBeHHbIX Hy k1 TT. OT mmH
COOCTBEHHBIX HYK] uepe3 TpaHchopmaTop Teyp HanpsbkeHne nogaercs B IuHUo BJI
CLIb 10 kB, npeanaznauennyto s nuranus ycrpoiicts CLb. Ot BJI CLIb
MOJIYYArOT 3JIEKTPOIHEPTUIO TpaHC(HOPMATOPHI CUTHATIBHBIX TOUYEK aBTOOJIOKUPOBKHU
Tcra, KOTOpPBIE, B CBOIO Ouepelb, MUTAIOT peseiinbie mkadnl CLIb, a uepe3 Hux —
namibl cBeTodopoB. Tak kak ot padotsl ycrporicts CLIb 3aBucut 6ecniepedoiinoe
JBH>)KECHUEM IT0E€3/I0B HA YYACTKE, OHU JOJKHBI UMETh PE3EPBHBIN HCTOUYHHUK
nuTaHus. B kauecTBe pe3epBHOI0 UCTOYHUKA UCTIOIb3YETCs TpaHCPOopMaTOp
HanpspkeHus TV, MOJIKITIOUEHHBIN K OJHOMY U3 IpoBoaoB tuHui JI1P u penbcy.
Cucrema 31eKTpOCHA0XKEHNSI IEPEMEHHOT0 TOKAa UMEET U PsiJl HEJOCTATKOB.

Jlucm

UNam. | Jlucm Ne dokym. lNodnuck | Jama




OauH U3 HUX 3aKJII0YAETCS B 3HAUUTEIBHOM 3JIEKTPOMAarHUTHOM BIIMSIHUU TSATOBOM
CETH Ha JIMHU CBA3M, IPOXOSALINE BIOJIb KEJIE3HBIX JOPOT, UTO 3aCTaBIISIET
BBITNOJIHATH UX HE BO3JYIIHBIMH, KaK Ha IIOCTOSIHHOM TOKE, @ KaOEJIbHBIMU. JTO
IPUBOJUT K YBEJIMUEHUIO CTOMMOCTH 3JIEKTPUPHUKALIUY JKEJIE3HBIX JTOPOT.
Bo3HukaroT Taxke npo0sieMbl HECHMMETPUH TOKOB M HaIIPsKEHUN KaK B TSATOBOU
TaK U BO BHEILIHEH CUCTEME IEKTPOCHAOKEHUS U3-3a TOrO, YTO 3JIEKTPOBO3bI
NOTpeOIIAI0T 0IHO(A3HBIN TOK, a IMHUM 3JIeKTponepenaun tpexgasnbie. Tak kak
NEPETOHBI, IPUJIETAIOIINE K CTAHLIUU, HA KOTOPOM HaXOJUTCS TATOBasi MOACTAHLINSA,
MUTAIOTCS OT Pa3HbIX (Pa3 CHCTEMbI BHEIIHETO AJIEKTPOCHA0KEHHUS, TO MOSIBIISICTCS
HEOOXOMMOCTh MOHTaXka HeUTpanbHbIX BcTaBok VB (puc. 1) y kaxmoit
nojactaHuuy. Ha HelTpanbHY0 BCTaBKY HallpshKEHUE He nojaercs, mnoatomy JI1C
MOJKET MOTPeOIATh TOK MPH CBOEM JBIKEeHUHU Toabko 10 HB. Tlocne nepexona
TOKOIIPUEMHHUKA Ha HEUTPAJIbHYIO BCTaBKY IIPOTEKaHUE ToKa uepe3 asurarenu J1IC
JOJIKHO MPEKPATUTHCS.

OnHako pu GOJIBIIOM TOKE 3TO Cpa3y HE MPOUCXOIUT, 38, TOKOIPUEMHUKOM
TSHETCA dJIEKTPUUECKas Jyra, KOTopas 3a I0JIM CEKYHJIbI MOKET IIEpPEXKEUb
KOHTaKTHBIN ITpoBoA. Bo n3bexxanue 3Toro MalmHUCT 00s3aH OTKIOYHUTH TOK,
NOBE3XKASI K HEUTPpAIbHOM BecTaBKe. OTHAKO MPEXACBPEMEHHOE OTKIIFOUEHUE TOKA
MO>KET BBI3BAaTh OCTAHOBKY I10€3/1a Ha HEUTpaJIbHOM BcTaBke. Cen0BaTelbHo,
poe3]] HeMTpanbHOM BCTaBKU TPeOyeT OT MAIMHUCTA OOJIBIIOIO BHUMAHUS, a

HaJIMIUC TaKUX BCTABOK YBCIIMYMBACT BCPOATHOCTD IICPCIKOra KOHTAKTHOI'O ITpOBOAA.

K HepocTrarkaMm CHCTEMBI IEPEMEHHOIO TOKA MOKHO OTHECTH YCIIOKHEHUE U
YAOPOKAHUE JIEKTPOBO30B, T.K. HA HUX NIEPEHECEHBI C MOACTAHINN IIOCTOSHHOTO
TOKa TAroBbie TpaHchopmatopsl T3 u Beimpamutenu UD.

BriBoj1 1o pabore:

Jlucm

UNam. | Jlucm Ne dokym. lNodnuck | Jama




[enb paboTsl: [IpakTuueckn HAyYUTHCS YCTAHABIMBATD U CHUMATD 3a3€MIISFOIILYIO
IITaHTYy.

O6opynoBanue:
1. 3azemustoias mTaHra.
2. KoHTakTHas CETb.

OcBanBaemble npodecCHOHATbHbIE KOMIIETEHITHN
[1K 1.3 OGecrieunBarth OE€30IIACHOCTD JIBMKECHUS ITOE3/I0B.

1. TlopsiioK yCTaHOBKH M CHATHSA 3a3€MJISIOIIEH [ITAHTH.

[Tocne nostydeHus npukasa 3HEProgucieTdyepa pyKoBOAUTENb padOT JOJIKEH
3a3€MJIUTh K TATOBOMY PEJIbCY YYaCTOK KOHTAKTHOM CE€TU, Ha KOTOPOM OyJIeT
MIPOU3BOIUTHCS pabOTa, MOCJE YEro TOJIBKO pa3peiaeTcss IPUCTYIIUTh K paboTe Ha
KOHTAKTHOM CETH.
3a3zeMJieHuE KOHTAaKTHOM CETH Ha MECTE padoT ABJISIETCSI OCHOBHBIM MEPOIIPUATUEM,
rapaHTUPYIOMIMM 0€30MacHOCTh PadOTAIOIIUX B CIy4Yae OMMOOYHON WK CITydyaHON
M0/IaYM HAMPSHKCHUS Ha OTKIIFOUEHHBIN 11 pad0T y4acTOK CETH.

[Ipu npaBUWIBHO YCTAaHOBJICHHOM 3a3€MJIEHUH IIPOBOJA 3a3€MIISFOIIIUX
HITAHT HaAEKHO MIYHTUPYIOT paboTaromux. B ciydae noiauu B CETh HANPSKEHUS
MIPOUCXOIUT KOPOTKOE 3aMBIKAHUE, BHI3BIBAIOIIECE OTKIFOYEHUE COOTBETCTBYIOIINX
OBICTPOICHCTBYIOIINUX BBIKIIOYATEICH TATOBBIX MOJCTAHIIUM B TTIOCTOB
CEeKIMOHUPOBaHUs. [Ipy 3TOM MOYTH BECh TOK KOPOTKOTO 3aMbIKaHUSI TPOMAET yepes
MPOBO/IA 3a3EMJISIIOIIMX IITAHT U JIMIIIh HUYTOXKHAS J0JIs €ro (HeomacHas JIsl 5KU3HHM )
MOXET MIPOUTH uepe3 paboTaroIInX.

3a3eMIISIIOIIME ITAHTY JOJDKHBI HAXOAUTHCS 00513aTEIbHO HA BUY Y
pabOTHUKOB, OCOOCHHO Ha T€X ydacTKax, IJie HaJ&xKHasl 3all1uTa OT TOKOB KOPOTKOTO
3aMbIKaHMS TIOJIHOCTHIO HE oOecrieueHa. ITo HE0OXOIUMO JJI TOTO, YTOOBI
HEMEJJICHHO MPEKPATUTh PabOTy B Cllydae MOSBICHUS MO/ IITAHTOW UCKPEHHSI,
YKa3bIBAIOIIETO Ha IPOXOKICHUE YEPE3 IITAHTY TOKA.

3a3zeMIIeHUE CETU MPOU3BOIUTCS OCPEICTBOM 3a3EMJISIFOIICH IITAHTH,
COCTOSIIEH U3 JIEPEBSIHHOTO (4aile Bcero 0aMOyKOBOTO) CYXOro IecTa JUTMHOU
OKOJIO 5 M, CHa0’)KEHHOI'0 B BEpPXHEM CBOEM KOHILIE KPIOKOM U3 KPYTJIOi Meau
(0OBIYHO M3 KOHTAKTHOTO MPoBoAa). OT KproKa OTXOIUT MEIHBIN 3a3eMIISTFOLITAN
MPOBOJI JJIMHOM 0K0JIO 10 M, B HUIKHEM KOHIIE KOTOPOTO MPUCOETUHSIETCA
CIIEIUAJIBHBIN OallIMaK, CITYKallui JIJIs1 IPUCOETUHEHUS TIPOBOJIA K PEIIbCY.
CeueHue 3a3eMJISIONICTO MTPOBOAA TOIKHO ObITh HE MeHee 50 MM2.
Kaxmas otnenbHO paboTarolas Ha KOHTAKTHOM CETH TpyIIa JOJKHA ObITh
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OrpakJieHa JByMs 3a3€MJISIOILMMHU [ITAaHT'AMH, YCTAaHOBJIEHHBIMU He fanee 300 M ¢
o0eux CTOPOH OT MecTa IIPOU3BOJCTBA padoT.

Ecnu paboTa 0XBaThIBaeT 1BE UM HECKOJIBKO 3JEKTPUUECKU Pa3fesIEHHBIX CEKIUN
KOHTaKTHOW CETH, TO KaXKJ1asl U3 3TUX CEKLUUH J0KHA ObITh 3a3eMJICHA
camocTosTenbHO. [Ipu paboTe Ha eperoHe Bo BcexX Ciiyyasix KOHTAKTHasl CETh
Ka)KJ0r0 U3 IyTeW, Ha KOTOPBIX MPOU3BOAUTCS padoTa, JOKHA OBITh 3a3eMJICHA
CaMOCTOSITEJIEHO B COOTBETCTBUU C MPUBEAEHHBIMU BbIILIE YKa3aHUSMHU.

Ecnu nyTh ocTaércs OTKPBITHIM AJIs1 ABM)KEHUS TAPOBBIX MOE3/0B, 3a3€MIISIOILNE
IITaHTH TOJDKHBI YCTAHABIMBATHCSA TAKUM 00pa3oM, YTOOBI BCE MX YaCTH (CaMu
HITaHTH U 3a3€MJISIOLLIME ITPOBO/IA) HE BBIXOAMIIN U3 MPEAEIIOB OUepTaHus rabapura
NPUOJIMKEHUS CTPOCHU.

Pucynok 1 — YcranoBka 3a3eMIISIFOIIMX ITAHT

Ha yuactkax ¢ aBTOOJIOKMPOBKOMW 3a3eMJISIFOIIME IIITAHTH, yCTaHABIMBAEMbIE Ha
IIPOBOJIA OJJTHOW CEKLIMU WJIM PA3JIUYHbIX CEKIUN, IIEKTPUUECKN COCTMHEHHBIX
MEXIy COO0M M pacmoararonuxcs B mpeenax 0JHOro 0JI0K-y4acTKa, JOJIKHBI
IPUCOEIUHATHCS K OTHOMY U TOMY K€ PENbCY, TAK KAK B IPOTUBHOM CIIy4ae
MIPOM3O0UAET 3aMbIKaHUE PEJIbCOBBIX HUTEW UY€pe3 KOHTAKTHBIN ITPOBO/I, BCIEACTBUE
Yero 3aropuTCsl KPaCHbIN OTOHb Ha OTPaXKIaroIeM JaHHbBINA OJIOK-y4acTOK CUTHAJIE
aBTOOJIOKUPOBKHU.

Ha yyacTkax ¢ OTHOHUTOUYHBIMU PEIbCOBBIMU LIETISIMU 3a3€MIISIIOIINE ITAHTH
JTIOJKHBI TPUCOETUHATHCS 00513aTENIHHO K TATOBON HUTH PEIHLCOBOTO MYTH.
IIprcoenHenne 3a3eMIISIOIIEH IUTAHTU K PEIbCaM, HE BKIIOYEHHBIM B LIEIIb
00paTHOIO TATOBOTO TOKA, HE 00EeCTIEYMBACT HAIEKHOTO 3a3eMJICHUS KOHTAKTHOM
CETH.

[Tpu ycTaHOBKE 3a3eMIISIONICH IITAHTH HEOOXOIUMO TPEKIE BCErO HATEKHO
3aKpenuTh OalMaK K pesibCy M 3aTEM MPUKOCHYTHCS CIICIIMAIBHO IS 9TOH 1IeNn
MpeIHa3HAYCHHBIM OCTPHUEM IIITAHTH K TpyOe dukcaTopa He Ommxke 1 M OT u3oisTopa
WJIY K APYTOM HOPMAJIBHO HAXOASLIEHCS N0 HANPSHKEHUEM YaCTU KOHTAKTHOM CETH,
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HO HE K TPOCY WUJIM KOHTAaKTHOMY MPOBOJY, MOCJE Yero, yOeAUBIINCH, YTO
HANPSDKEHUE CHITO C KOHTAKTHOM CEeTH, 3aBECUTH IITAHTY Ha (PUKCATOP WIIH, TIPU €r0
OTCYTCTBUU, HA KOHTAKTHBIN MTPOBOJ.

Heobxoaumo mpu 3ToM ClaeauTh, Y4TOObI paOOTHUK, TPOU3BOASIINUNA YCTAHOBKY
3a3eMJIAIOLIEH ITAHTH, HE KAacaJICs 3a3€MJISIFOIIETO TPOBO/IA U PEIIbCOB, HAXOASCh
BO3MOKHO JIaJIblIE OT HUX.

PI/ICYHOK 2 — OHpGI[eJ'IGHI/IG HaJIMYK:A HAIIPAKCHUA

IIpuKOCHOBEHHE OCTPHUEM 3a3eMJISIOINIEH IIITAHTH K YaCTsIM KOHTAKTHOM CETH 10
3aBECKHM IITAHTH HEOOXOAUMO JIJIsl TOr0, YTOOBI YOS UTHCS YTO HAIIPSDKEHUE
JNEeUCTBUTEIBHO CHSATO U YTO MOXKHO YCTAaHOBUTH 3a3€MJICHUE U TPUCTYIUTH K

pabore. Eciii mpuKOCHOBEHUE OCTPUEM LITAHTH JI€]aTh K KOHTAKTHOMY MPOBOAY WIIU

K HECYIIIEeMY TPOCY, TO B CITy4dae, €CII HaMpsHKEHUE He CHATO, MOKET IPOU30NTH
NEPEXOr U 0OPHIB 3TOT0 MPOBOJA HIIH TPOCA.

HeobxoaumocTh MpUKOCHOBEHUS K (PUKCATOPY HA PACCTOSHUM HE MEHee 1 M oT
U30JISITOpaA OMPEIEIISETCS TEM, YTOOBI B ClTy4yae, €CJIM HAMPSHKEHUE He CHATO, HE
BBI3BATh MEPEKPHITUS U30JISATOPA AYToil, 00pa3yroIIeicss B MOMEHT OTPhIBA OCTPUS
HITaHTU OT TPyOBI (hUKcaTopa.

[Tpu npousBoicTBE pabOT B MECTaX CEKIIMOHUPOBAHUS KOHTAKTHOM CETH (Ha
CEKIIMOHHBIX U30JISITOPAX, BO3AYIIHBIX MPOMEXKYTKAX, CEKIITMOHHBIX
pPa3beIUHUTENSX, U30IATOPAX U PUKCUPYIOUIUX TPOCAX TMOKUX MOMEPEUHH )
HE00XO0AMMO 3a3eMJISITh AT MECTa C 00X CTOPOH U HU B KOEM CJIyyae He
JIOTTyCKaTh pabOTHI C OTHOCTOPOHHUM 3a3emiieHueM. [Ipu mogade 3assBok Ha
paspetieHue paboThl B TAKMX MECTaX HEOOXOAMMO 0CO00 OTMEUYATh B IIepeaBacMoi
PHEProJUCIeTUepy 3asBKe, uTO paboTa OyaeT MPOU3BOJUTHCS B MECTE
CEKIIMOHUPOBAHUSI.

YcTaHOBKa 3a3eMIISIONINX IITAHT HA MPOBOJA 00ENX CEKIINH KOHTAKTHOU CETH
HE0OX0IMMa JIJIsL TOr0, YTOOBI ObliIa 0OecreueHa 6€30MmacHOCTh paboTaOIIMX B
Clly4ae KaKuX-JI1u00 HEMpaBUIBHBIX JCHCTBUN CO CTOPOHBI DHEPTPOIUCIIETIEPA
WJIM IPYTUX JIII, B PE3YJIHTATE YEro OJHA U3 CEKIIMM KOHTAKTHOM CETH, Ha KOTOPHIX
BenETCs paboTa, MOXKET OKa3aThCsl O] HANPSHKCHUEM.
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[Tpu paboTe Ha PuAEpHBIX Pa3bEIUHUTENSIX B TEX CIIydasxX, KOTJa YCTaHOBKA
3a3eMJISIOLIMX IITAHT C 00X CTOPOH Pa3beIUHUTEINS 3aTPYAHUTEIbHA,
paspeniaeTcsi IpOM3BOJICTBO PabOT C YCTAaHOBKOW 3a3eMJISIIOIIEH IITAHTH TOJIBKO

CO CTOPOHBI KOHTAKTHOM CETH U C ITYHTUPOBKON Pa3beIUHUTENSI MEIHBIM ITPOBOJIOM
cedeHreM He MeHee 50 MM’ YCTaHOBKA 9TOTO IIyHTHPYIOIIETo IPOBOJA TOIIKHA
MIPOU3BOAUTHCS MOCIE YCTAHOBKH 3a3€MIISIFOIICH IITAHTH CO CTOPOHBI KOHTAKTHOM
CETH M 00513aTeNIbHO MPU BKIIOYEHHOM MOJI0KEeHUU pazbeaunutens. lllyntupyronmit
MPOBO/I IOJKEH KPEMUTHCS K Hule(aM pazbeAMHUTEINS UK K [IAITKaM €ro
H30JIATOPOB CIIOCOOOM, 00ECIIEUNBAIOIIUM HAJIEKHOE AJIEKTPUUECKOE COCTUHEHUE
MEXy KOHTaKTaMH Pa3beIUHUTEIS ITPU OTKIIFOUEHHOM €TI0 MTOJIOKEHUH.

[Tpu paGoTax Ha yman€HHBIX OT IMyTEH OMOpax BO3AYIITHOTO MUTAIOMIETO duaepa
3a3eMJISIONINE ITAHTY JOJKHBI YCTAaHABIUBATHCS 110 KOHIIAM (umepa u
MPUCOCTUHATHCS C OJHOU CTOPOHBI K KOHTYPY 3a3€MJICHHSI TSTOBOM TOJICTAHIINH, a C
JIPYTOl — K TATOBOMY PETBCY.

OrpaxaeHue padoT Ha MUTAIOIIEM QUaepe OJHON 3a3eMIISIONIEH IITAHTOM,
MPUCOCTMHEHHON K KOHTYPY 3a3€MJICHUS TIOJICTAHIIMU UITU K TATOBOMY PEJIbCY,
JIOMYCKaeTCs TOJIBKO MPH YCIOBUHU YCTAHOBKH IIITAHTH HE J1ajiee OJTHOTO MayTOBOTO
npoJéTra oT Mecta paboT.

[Tpu paGoTe Ha onopax, Ha KOTOPBIE BHIBEJICH Ka0elb, 10 Hayasia paboT JOIHKHO
OBITh YCTAHOBJICHO TaKXe 3a3eMJICHHE OPOHM Kabelis, €CIU MO YCIOBHSIM padOThI
HEO0OXOIMMO MPeyCMaTPUBATh BO3MOKHOCTh MPUKOCHOBEHUSI K OpOHE Kabest BO
BpeMsi paboThl. [lopsiok 3a3emieHus OpoHu kadeel yCTaHaBIMBACTCS B KaXKIOM
OTJICJIbHOM CJIy4ae dHEPTrOIUCIIETYEPOM.

[Tpu mpounsBocTBE pabOT HA KOHTAKTHON CETH Ha Y4acTKax ¢ 000pBaHHBIMH
MIPOBOJIAMHU, JISKAIUMHU HA 3€MJIC WJIH KACAIOIIUMHUCS IPYTUX 3a3eMIIEHHBIX
KOHCTPYKIIUH, pYKOBOJUTENH padOT 00sI3aH mepe]l HadyaaoM paboThl yCTAaHOBUTD C
00eHX CTOPOH OT MeCTa OOPhIBA 3a3EMJISFOIIUE IIITAHTH, TIOCJI€ YEr0 TOJIBKO MOKHO
MPUCTYIUTH K paboTe U MPUKACATHCS K 000PBAHHBIM MPOBOAM.

[Tocne okoHyaHust pabOT HA KOHTAKTHOM CETH PYKOBOAUTENH PAaOOT OOBSBIISAET BCEM
paboTHUKAM CBOEH IPYIIIBI O TOM, UTO pad0Ta 3aKOHYEHA, U B CETh MOJAETCS
HaIpspKeHHE. 3aTeM, YOS IUBIINCH, YTO BCE pAOOTHUKH €0 TPYIIIHI OCTABUIINA PadO0Ty
Y TIOHSUTH €T0, MA€T pacropsHKEHUE CHATH 3a3€MIISIFOIIUE IIITAHTH M TOJIBKO TIOCIIe
ATOTO COOOIIAET AMEKTPOIUCTIETIEPY TeIePOHOTPaMMOii 00 OKOHYAHUU PaOOT.

[Tpu cHATHYM 3a3eMIISIFOIIICH IITAHTH HEOOXOIMMO CHavala CHATh 3a3EMJISIOIITY IO
IITAHTY C KOHTAKTHOM CETH M TOJIBKO TOCJIE 3TOTO MPOU3BOAUTH OTCOSTUHEHUE
Oamimaka oT pebca.

2. YCTpOWCTBO 3a3eMJISIIOIIEH IIITaHTH.

VYerpoiicto 3azemisitonee nepeHocnoe ¥Y3I1-3 (¢ npyxuHHbIM 3axBaToMm); Y 3I1-311
(C TOJIOBKOM MOBOPOTHOM ), MpeIHA3HAYCHO 151 3a3€MJICHUS KOHTAaKTHOM CeTH
MOCTOSTHHOTO U TIEPEMEHHOTO TOKa JIEKTPUDUIIMPOBAHHBIX KEIE3HBIX TOPOT.

VY CTpoiCTBO COCTOUT U3 CIIEAYIOIINX COCTABHBIX YACTEH: MTaHra, (PUKCUPYIOIIas
ronoBka tuma "Jlacroukun xBoct" (s Y3I1-3); pomuk (mst Y3I1-3I1), Gammak,
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3a3eMJIAIOLMI [TPOBOJ, 3AIIMPAIOIINMN KIIF04Y. Y CTPOMCTBO YCTAHABIMBAETCS HA
BbIcOTE HE MeHee 6800 MM OT TOJIOBKHU peJibca 0 KOHTAKTHOTO TPOBO/IA.
VYerpoiictBo HagexHO pukcupyercs Ha poBoaax MP8S u MP100, a Y3I1-3 taxxke
YCTaHABJIMBAETCS HA HECYIIUX METAJUIOKOHCTPYKIUSX KOHTAKTHOM ceTH (YyroJoK,
cabuis, Tpy6a) u T. 1. JJnmHa 3a3emuisitoniero npoBoja cocranisger 10 m.
N3onupyroiiast 4acTh IITAHTH BBIICPKUBAET MOBBIIICHHOE HANIPSIKEHUE
nepemeHHoro Toka 30 kB, gactoToit 50 'l B TeueHue S MuH. 3a3eMIISIOIIAN TPOBOJ
BBITIOJTHEH U3 MEAHOTO MHOTOKHIJIBHOTO IIpoBoia ceueHreM S0 mm. [HlapHup Mexay
JBYMS 4acTsIMU TOKOBEAYLIEH U U30JIMPYIOLIEH 00€CIIeYnBaET HAJIEKHOE UX
coeauHenure. KocTblib OamnimMaka BBITIOJHEH HEIbHOJIUTBIM, YTO 3HAYUTEILHO
MOBBIIIAET €r0 U3HOCOCTOMKOCTD. BIIOKMPOBKaA OCYIIECTBISAETCS C MOMOIIIBIO
3aMuparollero Kioua, HaxXoAsIIerocs B OammMake 1 0CBOO0KIaEMOM TOJIBKO TOCIIE
3aKpeIIeHUs ero 3a peibc. Kimou-pydka sBisieTcs €IMHCTBEHHBIM 3JIEMEHTOM C
MIOMOII[BI0 KOTOPOTO MOXKHO cOOpaTh IITaHTy B pabouee MOJI0KEHHE.

BriBoa o pabore:
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