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BHUMAHMUE!

Lo usyueHus pykogodcmea perie He 8KIIYameb.

HadexHocmb u donzoeedyHocms perie obecriedusaromcesi He moJsibKO Ka4ecmeoM perie,
HO U ripasursibHbIM cob0deHUEM PeXUMO8 U yCrosul 3Kcrayamauyuu, nosmomy cobrodeHue
gcex mpebosaHuli, U3NIOXEHHbIX 8 Hacmosawem pykoeodcmee ro aKcrnyamauyuu (0anee P3),
sernsiemcs 0bsi3amersibHbIM.

B ces3u ¢ cucmemamuyecKku rpo8oOuUMbIMU pabomamu o cosepuweHcmaeo8aHuto
KOHCMPYKUUU U MEXHO102UU U320mOo8rieHUSI 803MOXHbI HEbObWUEe pacxoxX0eHuss Mexoy
PyKog8oOCmMeOM 10 3KChfyamauyuu U rocmaensemMbiM u3denuem, He enuswnwue Ha
napamempbi U30enus, Ha ycrioeusi e20 MOHmaxa U aKcrayamayuu.

U30enue codepxxum 3remMeHmbl MUKPOSNIEKMPOHUKU, [M03MOMYy MepcoHasl OO/mKeH
npodmu crneuyuarsnbHbIl UHCMPYKmMaX U ammecmauyuro Ha [paeo 8bInosIHeHUs pabom (¢
y4emom Heobxodumbix Mep 3awumbl Oom 8030elicmeusi Cmamu4yecko20 afiekmpuyecmea).

UHcmpykmax dormkeH rnpoeodumsCcsi 8 coomeemcecmeauu ¢ OelicmsyrowuM 8 op2aHusayuu

10/10)KeHUeM.
HaunmeHoBaHue Penakums [ara
BEpcuu Aarl
Bepcusa Ne 0 OpwurmnHanbHoe nsgaHue 10.05.12.
Bepcna Ne 1 M3pgaHue ncnpasneHHoe U AONONIHEHHOEe 06.10.16
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PEJIE KOHTPOJIA TPEX®A3HOIO HAMPAXXEHWA EN-21, EN-21H, EJ-22H

1 OMNCAHNE U PABOTA PEJIE

1.1 HasHauyeHwue pene

Pene «koHTponsa TpexdasHoro HanpsxeHuna EJI-21, EJI-21H npegHasHadeHbl Ans
KOHTPOSIS HanuMuus M nocnegoBaTeNnbHOCTM YepefoBaHus a3 B cucTeMax TpexdasHoro
HaNPSXXeHUs 1 MOTyT UCNOMb30BaTbCH B CXeMax aBTOMAaTUYECKOro yrnpasneHnsa U 3almTbl OT
paboThbl Ha ABYX dha3ax n HeJoMyCTMMON aCUMMETPUN dasHbIX HANPSHXKEHUN.

Pene EN-22H npegHasHayeHbl AN KOHTPONSA  BENMUYUHBbI  HANpPsKeHuss U
nocregoBaTenbHOCTN YepenoBaHmsa a3 B uenax 3x220 B ¢ BO3MOXHOCTbIO HaCTPOWKMK
BEPXHEr0 W HWXKHEro nopora HanpsbkeHna Ans OTKNIYEeHUs perie ¢ ycTaHaBrvBaeMoW
3aEePXXKON BPEMEHM.

YcTaHaBnMBaemasa  3afepXka  BpeMeHW  MNo3BOSiSeT  He  pearMposBaTb  Ha
KpaTKOBPEMEHHbIE CKaYK1 Hanps>KeHUsi B CETU.

Pene npegHasHadeHbl Ana paboTbl B 3aKpbITbIX MOMELLEHNAX (OTanfMBaeMbiX U He
oTannMBaemblX) C KIMMaTUYECKMM  WUCMOSIHEHMEM W  KaTeropuem pasMelleHns no
FOCT 15150 — ¥3.1 n YXJ1 4.

Ycnosus akcnnyatauuu:

a) Temnepartypa okpyxatLiero so3gyxa — ot muHyc 20 go nntoc 55°C;

6) BbiCOTa Hag ypoBHeM Mopsi — He 6onee 2000 wm;

B) OKpyxawwasa cpeda — B3pbiBobe3onacHasa, He cogepxawas nbinv (B TOM 4ucne
TOKOMPOBOASLLEN) B KONUYECTBE, HapyLlatowem paboTy perne, a Takke arpeCcCuUBHbIX ra3oB U
NapoB B KOHLIEHTpaLMSAX, paspyLlatowmx MeTansibl U U3onauuio.

MexaHuyeckne BHelIHME BO3OEUCTBYHOLLME aKToOpbl COOTBETCTBYKT rpynne M6 no
NOCT 17516.1-90.

Mpn aTOM pene ycToM4YMBblI K MHOFOKPaTHbBIM yAApHbIM Harpyskam OnuTenbHOCTbIO OT 2
00 20 Mc ¢ MakcMMarnbHbIM YyCKOpeHeM 3g 1 BUOpauMOHHbIM Harpyskam B guMana3oHe 4acTorT:

- 0T 5 0o 15 'y ¢ makcumarnbHbIM ycKopeHueMm 3g;

-oTt 15 00 100 'y ¢ makcumarnbHbIM yckopeHuem 1g.

Pene cencmocTonkn npu BO3OENCTBMM 3EMMNETPSCEHUA MHTEHCUBHOCTBIO 9 BannoB no
MSK- 64 npu ypoBHe yCTaHOBKM Haf Hyneson otmeTkon 4o 10 m.

1.2 TexHn4eckne xapakTepucTuku

TexHuyeckne xapaktepuctmkm pene EJ1-21, EJN-21H v EJ122H npuBegeHsi B Tabnuue 1.

EJl-21 — HanpskeHne nuTaHnsa pene — OT KOHTponupyembix a3 ceTu, T.e. pene Oyaet
JYHKUMOHUPOBaTL Npu 0bpbIBE 04HOM 13 3 (has.

EN-21H n EN-22H- nutaHue ogHodasHoe (L1, N); pene Gyaet yHKUMOHMPOBATL Npu
obpbiBe (ha3 L2 n L3 ¢ ycTaHOBNEHHOW 3a4ePKKOW BPEMEHMN, a Npu paspbiBe Lenn nuTaHus —
OTKMNKYMTCA MIHOBEHHO.

MoTtpebnsemas mowHocTb pene EJ1-21, EJ1-21H, EJ1-22H — 2 B-A.

N3onaums pene BbligepkmBaeTr B TedeHne 1 MuH 6e3 npobos n  nepekpbiTuS
ncnolTatenoHoe HanpskeHne 2000 B nepemeHHoro Toka 4actotbl 50 U, npunoxxeHHoe
MeXay TOKOBeAYyLUMN 3MNEKTPUYECKN He CBA3AHHbIMU YacTaMu pene.

Pasmblkatowwimecs B npouecce paboTbl KOHTAKTbl PeENe BbliAEPXUBAKOT B TeYeHne 1 MuH
ncnolTatenoHoe HanpsxeHne 500 B nepemeHHoro Toka yactotom 50 My,

ConpoTusrnieHue nsonsauum pene cooreetcreyeT pagy 3 FOCT 12434-83.

KonnyectBo 1 pof BbIXOAHbIX KOHTAKTOB - 1 nepekntovaroLwmin
HomuHanbHbIM TOK KOHTakTOB (AC-1):
- ansa EN-21, EN-21H, EN-22H - 8 A
Bkntovyaemas MOLLHOCTb Harpysku - 2500 B-A (AC-1)

- 240 Bt (DC)
MexaHnyeckast N3BHOCOCTONKOCTb - 3-107 yuknos
KommMyTaunoHHasa N3HOCOCTOMKOCTb - 0,7-10° umknos
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Tabnuua 1 — TexHn4yeckne xapakTepucTukn

HanmeHoBaHue napameTpa

Hopma gnsa tunos

EN-21 EN-21H EN-22H

HoMnHanbHOEe NMHEeNHOE HanpshkeHue 380 380 380
KoHTpons, B yactoTtbl 50 'y,
HomuHanbHOe HanpsXXeHne NuTaHus, 380 290 220
B, yactoThl 50 'y,
OTKNOHEHNE HANPSXKEHNA NUTAHNSA OT + 10 + 10 + 10
HOMMHamNbHOro 3Ha4yeHus, % - 20 - 20 - 20
Knemmbl nutaHma L1,L2,L3 L1, N L1, N
Krnemmbl KOHTpoOnsA L1, L2, L3 L1, L2, L3, N L1, L2, L3, N

- 0AHOA3HOM CHMXKXEHUMU

HanpsxeHus (npu Upn=220B <180 <180 173 -219

B OBYX OpYyrnx gasax)

- 0gQHOMa3HOM MOBbILLEHNN He He CpabaTtbiBaeT

HanpsxeHus (npu Upn=220B
B ABYX ApYyrmnx dasax)

cpabaTtbiBaeT

cpabaTtbiBaeT

npu
(242 — 288)

- 06pbIBE O4HOWM, ABYX UK
Tpex has

cpabaTbiBaeT

cpabaTbiBaeT

cpabaTbiBaeT

HanpsibkeHne cpabaTbiBaHUs
pene (nepekrntoyeHne
BbIXOAHbIX KOHTAKTOB), B, npu:

- obpaTHOM YepeoBaHUN

das

cpabaTbiBaeT

cpabaTbiBaeT

cpabaTbiBaeT

3agepxka BpeMEHN Ha BKITIOYEHNE

0,5 0,5 0,5
pene, t1, ¢, He 6onee
3apgepxka BpeMeHu Ha cpabaTtbiBaHue 01-100
(oTkNtoYEHME pene), t2,, C, ' '
'mctepesunc, % 5
Macca, kr, He 6onee 0,067 | 0,066 | 0,066

Pene YCTOI7I'-II/IBbI K BO34EWCTBUIO BbICOKOYACTOTHOIO WCMbITATESNIbHOrO HanpsaXxeHuA,

npeacrasnsawowero cobon 3atyxawowme konebaHuss 4dactoton (1,010,1)
ormbatroLen KoTopbix ymeHbLluiaeTcs Ha 50 % OTHOCUTENBHO MakCMMarnbHOro 3Ha4YeHUs nocne
3-6 nepuoaos.

Mly, moaynb

YacToTa NnOBTOPEHUSA UMMYIIbCOB BbICOKOYACTOTHOrO curHana (400+40) M.
BHyTpeHHee conpoTuBneHne UCTOYHMKA BbICOKOYACTOTHOIO CUrHana
(200£20) Om. MNpogomxknTensHOCTb ucnbiTanns (2,0-2,2) c.

Haunbonbluee 3HayeHVe Hanps>KeHNs BbICOKOYaCTOTHOMO MMMyfbCa:
- NpyY NPOAONBHOM CXeMe MOAKMIOYEHMS WCTOYHMKA K WCNbITbiIBAEMOMY perne -

(2,50+0,25) KB;

- Npy nonepeYvHon cxeme BkoyeHus - (1,0+0,1) kB.

1.3 KOHCTPYKTUBHOE BbINOSIHEHNE

Pene BbINOSHEHbI B KOHCTPYKTUBHOM WCMOJIHEHMN AO5nAd BbICTynarwoWwero MOHTaxa C

abapuTHbIe N YCTAaHOBOYHbLIE pPa3Mepbl NpMBEAEHbI HA pUCYHKe 1.

CTteneHb 3awWwuThl pene:
- no obonouke - IP40;

- N0 NPMCOEeANHUTESNbHBLIM 3axnmam - |P20.

nepeagHnMm npucoegnHeHnem npoBOOOB. Bce anemeHTbl cxembl CMOHTUPOBaAHbI Ha nnartax
nevyaTHOro MOHTaxXa, KOTopble BCTaBJ1AKOTCA B KOpnycC.
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PucyHok 1 - [abapuTHble 1 yCTaHOBOYHbIE pa3mepsbl pene

1.4 YcTtponctBo n paboTa pene

Cxema nogkniodeHuss perne npvBedeHa Ha PUCYHKe 2, (PyHKUMOHamnbHble Anarpammbl
paboTbl NpMBEOEHbI HA PUCYHKE 3.

3eneHbl CBETOAMNO CBETUT NMOCTOAHHO U yKa3blBaeT NPUCYTCTBME Ha perne HanpshXeHus
nutaHusa. lNpu nogavye Ha pene CUMMETPUYHOrO TpexdasHOro HanpsXXeHus OOoMyCTUMOW
BEMNYMHBLI C MPSMbIM MOPSAAKOM 4YepenoBaHus a3, Ha BbIXOAE NOMMYecKon 4actu pene
nosienseTca c Bbigepxkon BpemeHn t1 (500 mc) curHan Ha BKNIOYEHUME BbIXOLHOMO
3NEeKTPOMarHUTHOro pene (Npu aToM KOHTaKT 15-18 3amblkaeTcs).

[Mpn BCAKOM HeOonyCTUMOM U3MEHEHUU TpexdpasHOro HanpsbkeHua HadvHaeT MuraTb
KpacHbI CBETOAMO U Ha BbIXO4E NOrMYeckon YacTu MOSIBASIETCA C BblAEPXKOW BpeMeHu t2
CUrHam Ha OTKIYEHME BbIXOOHOIO 3MEeKTPOMarHUTHOro perne. Bpems oTknoyeHus pene
MOXET U3MEHATbCHA NPW MOMOLLUM NOTEHUMOMETPA, PaCMOfIOXKEHHOrO Ha nepegHen naHenu
perne. PerynupoBaHune BblAEpPXXKU BPEMEHU MNIiaBHOE.

lNpn HenpaBunbHOW nocnegoBaTenibHOCTU a3 MNOCTOSHHO CBETUTCS  KpacHbIN
CBEeTOaNOoA 1 pesie OTKITHYEHO.

B pene EJI-22H MOXHO HacTpouTb [Ba HE3aBUCUMbIX YPOBHA HanNpsikeHus u
KOHTPOSIMPOBAaTb NOBbILLEHWE N MOHWKEHWE HaMNMpPsHXKEeHNA OTAeNbHO.

B HopManbHOM COCTOSIHUK, KOrga HanpshkeHue Kkorebnetca B npegenax ycTaHOBNEHHbIX
YPOBHEN, BbIXOAHOE perie BKYEHO, KpacHbI cBeToauod He cBeTUT. Ecnun HanpskeHue
M3MEHUTCA W nepeceyeT rpaHuLbl HACTPOEHHbIX YPOBHEW - HA4yHET MuraTb KpacHbIN
cBeToauod, uYepe3 YCTaHOBIEHHOe BpeMda t2 BbIXOOAHOE perie  OTKIIYUTCH, KpacHbIN
ceetoavoa byaeT ropeTb NOCTOSIHHLIM CBETOM.

Ecnn HanpspkeHne nutaHus cHu3MTcA Hwxe 60 % HomuHanbHoro 3HaveHus (Uork-
YPOBEHb OTKMIOYEHMS), NPOU3ONAET MIHOBEHHOE pa3MblKaHWe KOHTakToB 6e3 BblOepXKu
BpemMeHn. Ecnv B 9TOT MOMEHT npoucxogurn OTCYET BbIAEPXKKM BpeMeHu, TO OH byaer
3aBepLUEeH MIHOBEHHO.
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BbiBOAHbIE KNEMMbI

EN-22H

L1-N knemmbl HanpsbkeHna nutaHua pene EJ1-21H, EN22H
L1, L2 n L3- KNneMmbl KOHTPONMPYEMOrO HanNpsXXeHus u nutadua ansa EJi-21

PucyHok 2 - Cxema nogkniodeHuns pene
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PucyHok 3 - ®yHKUMoHanbHble gnarpaMmmbl paboThl
2 TEXHUYECKOE OBCITYXMBAHUE

MoHTa)X, TexHudyeckoe obCrnyxuMBaHMe W  3KchfyaTauuio pene  paspeluaeTcs
OCYLLECTBNSATb NMuam, Npollewnm crneunanbHyto MOAroTOBKY, MMEKLWMM aTTecTaumio Ha
NpaBo BbINOMHEHUS paboT B 3NEKTPOYCTaHOBKaX 1 03HAaKOMMUBLUMMCS C AaHHbIM P3.
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TexHn4eckoe obCcnyxmMBaHWe pene BKAOYaAET NEPUOAMYECKUIA BHELUHWUA OCMOTP WU, Mpu
HeobXxoaUMOCTU, MPOBEPKY OCHOBHbLIX NapamMeTpoB C UCMOMb30BaHMEM BHELLHNX NPUOOPOB.

TexHu4eckoe ob6cCnyxuMBaHuMe pene [OOSPKHO MNPOU3BOAUTLCA B COOTBETCTBUM C
«[paBnamn akcnnyaTaumm YCTPOMUCTB ONeKTPOYyCTaHOBOK», «[lpaBunamm TexHUYecKom
3Kcnsiyatauum anekTpuyYeckux CTaHUumMn n cetem» n Hactoswmm P3.

Pene BbinyckaloTCss B COOTBETCTBMM C KOHKPETHbIM 3aka3oM MO0 TpexdasHoMmy
NIMHEVHOMY HaNPSXKEHUIO NOSTHOCTLIO OTPEryNIMPOBAHHBIMW U UCMbITAHHBIMWU, NO3TOMY Nepes
BKMOYeHneM B paboTy HeobxoaMmMo NpoBepUTb PYHKLMOHMPOBAHNA pere npu obpbiBe 0QHON
n3 gas.

Mepbl 6e3onacHocTu

Mo cnocoby 3awmuTbl 4enoBeka OT MNOPaXKEHUA 3JNEeKTPUYECKMM TOKOM pene
cooTBeTCcTBYHOT Knaccy «O» no FOCT 12.2.007.0-94.

KoHcTpykuma pene obecnednBaeT 6e3onacHOCTb O6CnyXmBaHMS B COOTBETCTBUMM C
FOCT 12.2.007.6-75.

MoHTax n obcnyxmnsaHve pene A0MKHbI NPOM3BOAMTLCA B 06ECTOHYEHHOM COCTOSIHUW.

BHUMAHUE! 3anpewaeTca CHUMaTb KOXYX C perie, Haxoasilerocs B paboTe.

[encTBns B aKCTpeMarnbHbIX YCITOBUSX

Mpn nosiBNeHNN NpU3HAKOB HEMCMNPABHOCTK UK nNeperpesa pene (pes3kun 3anax, abiM 1
T.n.) Heo6xo4MMO:

- obecTounTb pene;
- BbISICHUTb NPUYMHbI HEUCNPABHOCTMY;
- YCTPaHUTb HEUCMPABHOCTb.

3 PASMELLEHVE N MOHTAX

KoHcTpykumusa pene obecneuvnBaet kpenneHne Ha DIN-35 peiky ¢ nomoLbio dukcaTtopa,
YCTaHOBJIIEHHOIO Ha OCHOBaHUN KOXYyXa.

MecTto ycTaHOBKM pene AO/MKHO ObiTb 3awuuweHo OT nonagaHust BoAbl, Macna,
3MYnbCUKU, OT HENOCPEACTBEHHOIO BO3AENCTBUA CONHEYHOWN paguaunn.

Pene nogknio4yaeTcs K BHELWHWUM LENAM COrfacHO CXeme, NpuBedeHHOW Ha nuueBomn
naHenu pene.

MookntoyeHne pene HeobxoaMMO NPOM3BOAMTL C COBnoAEHMEM NPaBUNbHOIO Nopsiaka
YyepenoBaHusa das. K kaxgoMy KOHTaKTHOMY 3aXUMy pernie JonyckaeTcsl NpucoeanHeHue He
Bonee oByx NpoBOAHUKOB cedeHrem oT 0,5 10 1 MM? Unu ogHOro ceveHvem ao 2,5 mm?2,

Pabouee nonoxeHne pene B NPOCTPaHCTBE NPON3BOJIbHOE.

Mepen BknoyeHueM pene B paboTty Heobxoanmmo ybeauTbCsi B OTCYTCTBUM Ae(EKTOB,
KOTOpble MOryT MOABUTLCH MPU HaAPYLLEHUM MpaBui TPAHCMOPTUPOBaHUS N XPaHEHUS.

4 KOMIJIEKTHOCTb

B KOMNNeKT nocTaBku pene BXOOMT:

L= 1P 1 wr.

PYKOBOACTBO MO OKCMITYATALMM . .. eveeeeeteneeeeeneeeinene eenenaneeaeaenen 1-3 WwT. Ha napTuio,
OTNpaBNAeMyto B OOMH agpec, nnn no TpeboBaHuio 3akasynka B HEOOXOANMbIX KONMYECTBAX.

5 XPAHEHWVE N TPAHCINOPTUPOBAHWE

Pene npn cpoke xpaHeHus Ao 2,5 neT OOMKHbl XPaHUTbCA B YNCTOM BEHTUNNPYEMOM
nomeeHnn npu Temnepatype ot 5 4o 40°C n oTHoCcUTENbHOM BRnaxHocTn He 6onee 80 %.

Pene npu cpoke xpaHeHns Oo 6 MecsiueB OOMKHbI XPaHUTBCSA B 3aKPbITOM NMOMELLEHNN C
€CTECTBEHHOM BeHTUNAUMEN npu TemnepaType Bosgyxa oT muHyc 30 go nnoc 70 °C um
OTHOCUTENbHOW BrnaXkHOCTN He 6onee 98 %.

HwxHee 3HaveHWe TemnepaTypbl OKpyXalowero Bosgyxa Mnpu TPaHCNOPTUPOBAHUU U
xpaHeHuu - muHyc 30 °C.
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TpaHcnopTUpOBaHME YMakoBaHHbLIX M3OENUA MOXET NPOU3BOAUTLCS NOObIM BUOOM
3aKpbITOro TpaHcrnopTa, NPeaoXPaHsIioWMM UX OT BO3OENCTBUSI CONTHEYHOW paguauuu,
aTMocdepHbIX 0CagKoB W MblNKW, C COGNOAEHMEM Mep NpeaoCTOPOXHOCTU  MPOTUB

MeXaHNYEeCKUX BO3OENCTBUN.
6 TAPAHTUN N3TOTOBUTENA

MpeanpusaTMe-n3rotoBUTENb  rapaHTUpyeT  COOTBETCTBME  pene  TpebGoBaHuAM
TEXHUYECKMX  YyCroBurM nNpu  cobrniogeHun  notpebutenem  npasui  3KCnyatauuu,
TPaHCNOPTUPOBAHUS U XpaHEHUs1, YCTaHOBIIEHHbIX B HacToswem P3.

[[apaHTUWHBLIM CPOK 3kcnnyataumm — 2,5 roga Co OHA Hayana aSKcnryaTtauuu, HO He
Gonee 3 neT Co AHA OTrpy3KM pene ¢ NpeanpUsaTUA-U3roToBUTENS.

[[apaHTUNHBLIN CPOK XpaHeHus 3,5 roga ¢ AaTbl M3roTOBIIEHUS pene.

7 CBEOEHWVA OB YTUITN3ALIUN

[Mocne oTkasa perne (He noanexaliero peMOHTY), a TakKe OKOHYaHUSA CpoKa Cry»0bl, ero
YTUAN3NPYIOT.

JeMoHTaxX npou3BOAMTb B OBECTOYMEHHOM COCTOSIHUM. WHbIX cneumanbHbIX Mep
BGe3onacHoCTK, a Takke cneumanbHbIX NPUCNOCOBNEHNI N MHCTPYMEHTOB NPU AEMOHTaXe U
yTunu3auum He TpebyeTcs.

OCHOBHbIM METOAOM YTUNM3aUMK sBnsieTca pa3bopka pene.

Mpu pasbopke Lenecoobpas3Ho pasgenutb maTepuansl No rpynnam. M3 cocrtaea pene
nognexar yTunusauuu nnactmacca, YepHble U LBEeTHble MeTannbl. YepHbie meTannbl npu
yTunu3aumm HeobxoaMmo pasgensaTb Ha CTarlb KOHCTPYKUMOHHYIO U 9NEeKTPOTEXHUYECKYHo, a
LUBETHble MeTansbl - HA MeAb U CnnaBbl HA MEQHON OCHOBE.

8 ®OPMYIIMPOBAHUE 3AKA3A
Mpn hopmynupoBaHmMm 3akasa He0H6Xo0ANMO yKasbiBaTb:
- HAaMMEHOBaHWe N TUN perne;
- HOMWHaNbHOE HanpsKeHne 1 4acToTy;
- He06XO0OUMOCTb NOCTaBKM N KONMYECTBO ak3emnnsapos P3.

Mpumep 3anucn obosHadeHus pene EJI-21 Ha HOMMHanNbHOE NMHENHOE HamnpsiKeHue
380 B nepemeHHoro Toka 4actotbl 50 'L Npu ero 3akase U B JOKYMEHTaUUK gpyroro usgenus:

«Pene EJN-21, 380 B, 50 'y »
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