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BHUMAHMUE!

Lo usyueHus pykogoOcmea perie He 8KMoYame.

HadexxHocmb u 0ornzoeeyHocmb pesie obecriequgaromcesi He moJsibKQ. Ka4ecmeoM perie,
HO U npasusibHbIM cobnodeHuUeM pexumos U ycrosud 3KeRAyamauyuu, rnoamomy
cobrnodeHue 8cex mpebosaHull, U3/IOXEHHbIX 8 HacmosweM . pykoeoocmee 10
aKcnyamauuu, siernssemcs obs13ameribHbIM.

B ces3u ¢ cucmemamu4ecku rnpoeoouMbiMu pabomamu o /coeepulieHcmeo8aHUro
KOHCMPYKUUU U MEXHO02UuU U320mOo8rieHUSI 803MOXHBI HEbObWUE PacxoxX0eHuUss Mexoy
pyKosoOCmeoM M0 3KCr/lyamauuu U rocmaensieMbiM u30efiueM, He enuswowue Ha

napamempsl U3desusi, Ha YCrogusi e20 MOHMaxa U aKcrilyamaguu.

HanmeHoBaHue RedlkLs [ara
BEpCUN
Bepcusa Ne 0 OpurnHansHoe usgaHue 18.07.07
Bepcna Ne 1 Vi3gaHue ncnpaBneHHoe 1 JoNoSIHEHHOe 29.09.09
Bepcua Ne 2 V3gaHue neapaBneHHoe 1 JoNoSIHEHHOe 15.10.09
Bepcusa Ne 3 M3pgaHne ncnpasneHHoe n gononHeHHoe 13945, 46 | 06.10.11
Bepcusa Ne 4 V3gaHne nenpasneHHoe 1 JOMNOSTHEHHOEe 22.03.12
Bepcusa Ne 5 V3gaHne venpasneHHoe 1 OMNoJSIHEHHOe 11.05.12
Bepcus Ne 6 V3gaHue ncnpasneHHoe N JONOSTHEHHOEe 07.05.14
Bepcusa Ne 7 MN3paHne ncnpaBrieHHoE U A0MOSTHEHHOE 07.08.14
Bepcusa Ne 8 VagaHue ucnpaBrieHHOE U A0MOSTHEHHOE 02.03.15

MNepeyeHbMU3MEHEHUN

Bepcus Ne 1 - A3MEeHEHbI cXeMbl aneKTpuveckme npuHumMnuanbHble pene cepum MN346.

Bepcua Ne 2 - [lo6aBneHa Tabnuua 7 1 BHECEHbI yTOYHEHMSA B pa3aen 4 KoMnnekTHOCTb.

BepcnaNe 3 - lameHeHa CTpyKTypa OOKYMEHTa, uaMeHeHa nHgpopmaums o pene 345,
1346 B COOTBEICTBMN C HOBOW KOHCTPYKUMEW, BBeAEHbl CpedHWe 3Ha4yeHUs aKTUBHOMO U
MOSIHOrO COMPOTUBNEHUS OOMOTOK, yAaneHbl pekoMeHAauun no nepecTpomKe KOHTaKTOB Y
notpebutens.

Bepcus Ne 4 - BHeCeHbl UISMEHEHUSA B PUCYHOK 7.

Bepcus Ne 5 - BHeceHbl usmeHeHust Ha nuctax 8, 9, 10.

Bepcus Ne 6 - BHeCeHbl USMEHEHUSA PUCYHOK 6.
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1 OMNMCAHUE N PABOTA PEJIE

1.1. HasHauyeHue pene

Pene npomexyToyHble npefHasHayeHbl And NPUMEHEHUA B CXemax 3aluuThl,
yrnpaBfeHnsa u aBTOMATUKM SNEKTPOIHepreTmyeckoro obopyaoBaHus AN KOMMyTaumu
3NIeKTPUYECKMX Harpy3oKk B LEensx MNOCTOAHHOro Toka HanpsbkeHnem oT 24 o 220 B wu
nepemMeHHOro Toka HanpshkeHnem ot 24 oo 400 B yactotbl 50 1 60 Iu,.

Pene narotaenuealoTca B KNUMaTU4YeCckux UCnonHeHnax Y n T kateropuun pasmelleHms 3
no NOCT 15150-69.

Pene Takke npurogHbel Ang akcnnyatauMm B MakpOKNIMMAaTUYEEKMX panoHax C
yMEpPEHHbIM W1 XonoAHbIM KnumatoMm (YXJ1) B 3aKkpbITbiX MOMELLEHUSX CHUCKYCCTBEHHO
perynupyembiMn KNnnMaTU4eCckKMmmn ycnoBmusiMn (Kateropus pasmeLLenus. 4).

YcnoBus akcnnyaTauuu:

- TemnepaTtypa OKpyxawLiero so3gyxa ot muHyc 40 go nmtoc 55.°C;

- OTHOCUTENbHasa BNaXHOCTb BO3AyXxa:

- He 6onee 98% npu TemnepaTtype 25 °C (ana ncnonHeHus Y);

- He 6onee 98% npu Temnepatype 35 °C ( ana ucnoadeHns: I);

- BbICOTa Hag ypoBHeEM Mopsi He 6onee 2 000 wm;

- OKpyxawwasa cpega - (NpomblwrieHHas) He [JormkHa cogepxatb Mblnn B
KOHLIeHTpauusx, HapyLwatouwux paboTy pene;

- Bubpaums B gnanasoHe vactoTt oT 5 go 15 'y npu yckopeHun He Bonee 29,4 m/c (3 g)
n c yactoton ot 15 go 100 Iy, npu yckopeHun 9,8 mic (19);

- paboyee nonoxeHue B NPOCTPAHCTBE - NPON3BOSILHOE.

1.2. TexHun4eckne xapakTepucTuKu

McnonHeHnss pene B 3aBUCUMOCTUMOT. BpeMeHu cpabaTtbiBaHudA, cnocoba u Buaa
NpUCOeaVUHEHNSA BHELLHUX MPOBOAHMKOB, BuAa. BKAKYatowen obMOoTKM, BUOA M KONM4yecTBa
yaepXuBarLmx obMOTOK, COYETaHUIO KOHTaKTOB, poda TOKa U HOMWHANBbHOIO HanpsXeHus
(Toka) BKMoYaroLwen odbMOTKA, HOMUHANBLHOTO TOoKa (HanpsbKeHUs) yaepXmBatowmx o6MOTOK,
HOMWHANbLHOrO HanpsiKeHUs OTKMYarowen obMOTKM, akTUBHOIO COMPOTMBIIEHUS OOMOTOK
npvBeAeHbl B CTPYKTYpe YCNOBHOFO 0603HaYeHna Tmna, pucyHkax 1 — 7 n ganee B TEKCTE.

HomMunHanbHoOe HanpsxeHue KomMmyTupyemomn uenu, B:

MOCTOAHHOTO TOKB euuumnunnmssstinesnessesesnssnsssesssnsenssnssnssnssnssnesnesmenmsersnees 24 - 220

MEPEMEHHOTO TOK ikt eevuneernereneesneertneeesnaeetaeseneeesnaertneeenerenaersneeennaees 24 - 380
MuHMManbHbIN TOK KOHTAKTOBA:

NPU HAMPSKEHMM24-B..........oe e 0,02

NPy HANPSKEHUU 110 B U BBILLE. .....coiiiiieiiiiie e 0,01
CreneHb 3awmrbl no NOCT 14254 - 96:

pene(kpome N340 - 10 ¢ NaMENAMM MO MANKY)....evevrrrreeeeeereeeeeereeeninnns P40

pene 340 - 10 C NnaMenAMM MOA NMAMKY........ceeerrrrrrmrnniiiaereeeeeeereereeeeees IP30

BUHTOBDBIX BAKMMOB....c.uvtiiiniitniitetietnettneetesteesessneeseeetsiensesnsanssssesnaranes IP10

NAMETTEM MO MAMKY ... eeeeeeiiieeeeeeeetianseeeeesatsnaeseeeasssaaesseeessnaaeaeeesnnnaeas IPOO

McnbiTatenbHOe HanpskeHne nsonsuuu, B:
MeXOy BCEMM ANEKTPUYECKM HE3ABUCUMbBIMU LENSAMU, COEANHEHHBIMU BMECTE, U

KOPIYCOM PEITC. ... eenieietieeeet et e et e e e e e e e ee e e et e e e e et e e e eea e e e ean e e e enna e e ennnaaeees 2500
MeXAY 9NEeKTPUYECKU HEZABUCUMBIMUN LIEMAMM......ccvvneieirneeeeiiineeenineeeenen 2500
MeXay Pa3OMKHYTbIMU KOHTaKTaMu Kaxaon
KOHTaKTHOM rpynnbl (kpome pene M341, M343).......ccoovvvvvvveveeeiiinn, 1000
Ana pene MNMOAL, TTOA3.. ... e 550
MeXAy BKITOYaoLWEN N YAEPKUBAKOLLMMN OOMOTKAMM. ......evvverrnnnieiannnn. 550

ConpoTuBneHne n3onaumm cyxoro n YNCToro pene, He GoiBwero B akcnnyataumm, MOm,
HE MeHee:

B XONOOHOM COCTOSAHMM PEJITIE ..vuuiviniiineeineeetneeeieesneesneesnsesnneesnnsssnnesnaees 20
B HArPETOM COCTOAHUM PEJITIE ...cevueienieiieeeueeeaeetnaeeaae et eeeaeeeaaeensesnneeanaeennns 6
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CTpyKTypa ycrnoBHOro o603Ha4eHunst Tuna pene ¢ KrnaccuukaumoHHbIMU XapakTepucTmkamm
A3XX-XX-XXXXX

BykBeHHoe 0603HaueHe Biuaa pene (MPOMEXYTOYHOE NEKTPOMarHuTHoe) —— T
O603Ha4eHne HoMepa cepuu:
40 - He3ameaneHHble, Bpems BKoveHus He 6onee 0,03c,

MOCTOSIHHOTO M NEPEMEHHOIO TOKa;

41 - BbICTpOaencTBYyIOLLME, BpEMS BKNtodeHns He Bonee 0,011c,
MOCTOSIHHOTO M NEPEMEHHOIO TOKa;
42 — He3ameqneHHble, Bpems BKoveHus He 6onee 0,03¢, NOCTOSHHOO TOKa,

1, 2, 3 yaepxuBatoLme 0BMOTKN HaNpsHKEHNS MW TOKa;

43 - BbicTpoaencTBytoLme, Bpems BrtodeHns He 6onee 0,011c¢, NOCTOSAHHOrO TOKa,

2, 3 yoepxuBatoLme 06MOTKN HanNpsKEHNS UM TOKa;

44 — 3amennenHble npw BkmtoydeHun ot 0,05 0o 0,25¢, NOCTOSHHOMO U NEepeMEHHOT0

TOKa, 2, 3 yaepxusatoLme 0OMOTKM ToKa;

45 — 3ameanenHble npu oTkoydeHumn ot 0,05 go 0,5 n ot 0,4 fo 2,5¢, Bpems

BKMtoYeHus He Bonee 0,05¢, NOCTOSHHOTO 1 NepeMEHHOro Toka

C aBycTaburbHbIM pene;
45H - 3ameanenHble npu otkntoueHnn ot 0,3 o 1,0c, Bpems BkntoveHns He 6onee 0,05c¢,

MOCTOSIHHOTO M NEPEMEHHOIO TOKa C HENTPanbHbIM Pene;

46 - OBYXNO3NLUMOHHBIE, MOCTOSAHHOTO W MEPEMEHHOTO TOKa, BPEMS]

BKntoueHus He 6onee 0,03 c;

PasgenutenbHble 3Haku (Tupe)
MpucoennHermne BHeLHUX NpoBogHuKkoB (M40, 41, 42, 43, 44, 45):

1 — ¢ namensamu nog nanky (tonsko M340);

2 — C BUHTOBbIMU 3aXUMaMu NepeaHee v 3adHee;
Pexum nutaHus, pacnonoxeHne 3axumo 06MoTok (F1946):

6e3 3HaKa — MMNYNbCHbINA, PACNONOXEHNE 3aXUMOB BHIU3Y (MPeANOYTUTENbHbIN);

1 - UMNYMbCHbIN, PACMOMNOXEHNE 3aXNMOB/BHM3Y 1 BBEPXY (He ANns HOBbIX pa3paboTok)
Konnuectso yaepxwsatowumx obmotok (0, 1, 2, 3) (B 346 0TCyTCTBYET)
KonnyectBo 3aMbikatoLLmX, pasMbIKatoLLMXM NEPEKTIOYAIOLNX KOHTAKTOB
Bua knumatnyeckoro ncnonHenus no FOCT15150 (¥3;T3)

[MapameTpbl gencTeusa pene, YOEpXMBaHUSA U OTMYCKaHUA NpuBeOeHbl Ha PUCYHKax
1,2,3,4,5,6,7, roe ykasaHbl CXeMbl 3rIEKTPUYECKME NpUHUMNNAnbHbIe pene, HanpsbkeHne (Tok),
obecneynBarolime AencTBME, CPegHWEe 3HaYeHUS aKTUBHOIO U MOJSIHOMO COMpPOTUBMNEHUSA
006MOTOK, noTpebnaemas MOLWHOCTEL NPY HOPMarbHbIX KNMMaTUYECKNX YCIOBUAX B XONOAHOM
COCTOSIHUM pene.

HanpsbkeHne wn Tok, obecneuvvBatowme OenNcTBue, yaepXuBaHWe U OTNyCKaHue pene,
HarpeTtoro paboye O0OMOTKOM, BKIOYEHHOM Ha HanpsbkeHve 1,1 HOMMHanbHOro, npu
TemnepaType okpyxawuwen cpeabl 55 °C 1 npm OTCYTCTBMM HaNpsbKeHnsa B Apyrmx obmMoTkax
AN pene NoCTOSAHHOro Toka He 6onee 0,8 OT HOMUHANBLHOIO; AN perne NepPeMeHHOro Toka He
6onee 0,85 OT HOMMHAILHOIO.

Bpema BKMOYEHUS M OTKMOYEHUA AN KaX4oro Tuna perie npueBefeHbl B CTPYKType
ycnoBHoro 06e3Hayenna Tmna pene ¢ KnaccuukaunoHHbIMN XapakTepucTUKamu.

Pasbpoc BpemMeHn 3ameanenus pene M344, N345 gomkeH 6biTb He 6onee +10%.

[ononHutensHasa norpeLlwHocTb Mo BpeMeHn 3amegnerHna pene 1944, 1945 He gomkHa
npeBblWaTh:

- OT U3MeHeHus1 HanpsXXeHus nutaHnsa oT 0,8 oo 1,1 HOMUHANBHOro 3Ha4YeHUs - NNC
10 muHyc 20% OT ycTaBKu,

- OT U3MEHeHus TemnepaTypbl OKpyxatuen cpegbl oT MuHyc 40 oo nnoc 55 °C —
+ 20% oT ycTaBku.

Hanbonblwee OTKNOHeHWEe COBCTBEHHOrO BpPEMEHU BKMOYEHUS W OTKMOYEHUS OT
n3mMeHeHna TemnepaTypbl OoT MuHyc 40 go nntoc 55 °C npu HOMUHaNbHOM HaMNpPs>KeHuUU, OT

5
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n3mMeHeHna HanpsbkeHms ot 0,8 oo 1,1 HOMWHANbLHOIO MPU HOPMAarbHbIX KINMMaTU4ECKNX
YyCNoBWSIX, MOCNEe WCNbITAHUA Ha W3HOCOCTOMKOCTb MPUM HOMMHANbHOM HanpsKeHUn u
HOpMarbHbIX KIIMMaTUYECKUX YCMOBUSX HE [OOSDKHO MNpEeBbllaTb 3HAYEHWUS, YKa3aHHOro B
Tabnuue 1.

Tabnuua 1 — Tabnmua OTKIOHEHUS BPEMEHW BKINIOYEHNS U OTKIOYEHUS

Hanbonblee oTknoHeHue, %
npwv N3MEHEHNN npwv N3MEHEHNN
HanmeHoBaHune Temnepatypbl OT HaNpsXKeHus .
napameTpa mMuHyc 40 go nntoc 55 °C or0,8pm01,1 Q'€ verblTaHiit
Ha N3HOCOCTONKOCTb
npu HOMUHANbHOM HOMMWHarbHOro
HaNPSYKEHNUN 3HaYeHus
Bpema BknoyeHna
He3ameneHHbIX
pene un +20 +10 +20
3amMeaSIeHHbIX Npu
oTKknoyYeHumn (M345)
Bpemsa oTkntoveHuns
He3amMeas1IeHHbIX
pene wn +30 +10 +20
3aMe[fIEHHbIX Npu
BkntodeHnn (M344)

Pene moryT paboTaTb B Crneaylowmnx peXumax: NpoaoPKUTENBbHOM, KpaTKOBPEMEHHOM,
NpepbIBUCTO-NPOLOIMKUTENBHOM,  MOBTOPHO-KPATKOBPEMEHHOM €  4actotom pfo 1200
BKITHOYEHMI B YAC M OTHOCUTENBHOM NPOAOIPKNTENLHOCTLIO BKIToYeHna 0o 40%.

Pexum pabotbl pene ¢ obmMoTKamm TOKa /- KPAaTKOBPEMEHHbIN C NPOOOIMKUTENBHOCTbIO
BKINIOYEHNA:

BKItOYatoLL.en odbmoTkn - oo 3 cpu Toke 3,0 HOMUHaNbLHOrO;

yaepxuBatoLien obmMoTkm - 10 ¢ npu.Toke 2,0 HOMUHATBLHOTO.

KoMmyTaunoHHasa cnocobHOETbL KOHTAKTOB perne AOoShKHa COOTBETCTBOBATb yKa3aHHOM B
Tabnuue 2.

KoHTakTbl pene Takke 4omkHbI:00ecneymBaTh:

- BKITHOMEHWE U NPOTEKaHUe HOMUHAaNbHOro ToKa AfNTENbHO;

- BKIIOYEHME U NpOoTEeKaHMe NOCTOAHHOro Toka 15 A B TedeHune 10 ¢, MOCTOSAHHOIO TOKa
24 A B TeyeHune 0,1 ¢ npu noOCReayoLLEeM UX OTKIIOYEHUN OPYTMM YCTPOMUCTBOM,;

- KOMMyTaumio MHOYKTUBHOW Harpy3ku C akTuBHbIM cornpoTtuerneHnem (110-180) Om un
NOCTOSIHHOM BpeMeHn T < 0,005 ¢ or 6noka KoHaeHcaTopoB eMkocTbo 80 MK®P npwu
BHYTPEHHEM COMPOTUBIEHNUN UCTOYHMKA NUTaHns 544 Om.

Tabnuua 2 —=KommyraumoHHas cnoCobHOCTb KOHTAKTOB

OTkntovaembin Tok, A, He bonee
Ceputsi HomuHanbHbin | Popg Toka u MaKCUMATTBHOE OBYyMS
pene TOK KOHTaKTOB, Xapakrtep Hanpskee, B OOHUM nocnegoBaTeribHO
A Harpysku KOHTaKTOM CO€MHEHHbIMUN
KOHTakTamu

26,4 2,5 5,0
N340 NOCTOSAHHbIN 52,8 1,25 3,0
Mno42 1<0,02 121 0,6 1,25
Mno44 5 242 0,25 0,6
Hgig nepemMeHHbIn %ig 2 i

cos$ =05 418 25
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MpogomkeHne Tabnuupbl 2

OTkntoyaemblnt TOK, A, He bonee
Cepust | o on, | xapaerap, | Makcnmansioe novar
pene , p p Hanpskee, B OAHUM nocrnenoBaTesibHO
A Harpysku KOHTaKTOM coeMHEHHbIMUN
KOHTakTamu
26,4 1,25
NOCTOSAHHbIN 52,8 0,6
1<0,02 121 0,25 i
242 0,12
26,4 2,0
ngé 2 NOCTOSAHHbIN 52,8 1,0 i
1<0,02 121 0,5
242 0,2
nepemMeHHbIN 110 2,0
cos ¢ 20,5 242 1,25 )
’ 418 0,6

MexaHun4eckasi U3HOCOCTOMKOCTb pene AOMkHa OblTb He MeHee yKkasaHHbIX B Tabnvue 3
yukros BO (BKMHOYEHUN-OTKOYEHNN).

KoMmyTauuoHHaa W3HOCOCTOMKOCTb KOHTaKTOB pene npyv KOMMyTauuu Harpysok,
yKa3aHHbIX B Tabnuue 2, gorkHa ObiTb He MeHee YKka3aHHbiXx B Tabnuue 3 uumknos BO

(BKITHOMEHMI-OTKITIOYEHUI).
MwuHUManbHbBIA TOK, KOMMYTUPYEMbIA KOHTakTamn, paseH 0,02A npu HanpsxeHun 24B un

0,01A npwn HanpsixeHun 110B n Bobiwe.

Tabnuua 3 — MexaHn4eckas n KOMMyTaLMOHHAA N3HOCOCTOMKOCTb pene

MexaHn4yeckas KommyTaumnoHHas
Cepu4a pene M3HOCOCTOUKOCTb, Wuknos BO, M3HOCOCTOMKOCTb, Lmkros BO,
He MeHee He MeHee
Md40
na4i
N34 500 000 100 000
Mna43
Mno44
N345 100 000 50 000
Mno46 1 000 000 500 000

CymMmmapHoe /conpoTuBreHne [obaBoOYHbIX pe3nctopoB pene cepun 1341, 1343
MOCTOAHHOIO TOKa, COEAMHEHHbLIX MOCMeAOBaTENbHO C BKIIKOYAOLWEN KaTyLIKOW, yKa3aHO B
Tabnuue 4.

Tabnuua 4 — ConpoTtmBneHne pesmctopoB pene 1341, 1343

HomuHanbHoe HamnpsXeHue, CymmapHoe conpoTunBneHe Ao6aBOYHbIX PE3NCTOPOB B
B pene M341, NM343 nocTosaHHOro Toka, Om
24 60
48 246
110 1290
220 6000
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TpeboBaHMs MO HAAEXKHOCTH:

- BEpOSAITHOCTb 6e30TkasHoW paGoTbl pene 3a KOMMYTaUMOHHYH W3HOCOCTOWMKOCTb,

yKka3aHHyto B Tabnuue 3, gormkHa 6biTb He MeHee 0,9. [Npy 3TOM KOMMYTUPYEMbIE Harpy3ku
OOJDKHBI COOTBETCTBOBATb yKa3aHHbIM B Tabnvue 2.

- BEpOATHOCTb 6e30TkaszHoOM paboTbl pene 3a MexXaHW4YecKyld W3HOCOCTOWMKOCTb,
yKkasaHHyto B Tabnuue 3, gormkHa 6biTb He meHee 0,9.

1n340-10-42
M340-20 - 42

N340-10-80 N340-10-62 N340-10- 41
N340-20-80 N340-20-62 N340-20-41
Pene 1340 MOCTOSIHHOrO TOKa NepeMeHHOro Toka
HomuHanbHoe on | a8 | 60 110 | 220 i~ o4 % | 100 | 110 | 127 220 | 380
ranprEe 1154 230 (230) | (400)
ConpoTuBne- 32 | 10,2 | 21 (180 | 200 | 340 | 850 | 2700
e o6motku. | 100 | 370 | 600 | 2000 9500
Ra/Za. OM ’ 23 80 | 150 (1340 | 1450 | 2270 | 6100 {20000
He Gonee 0,7/
Cpabarbis./ He 6onee 0,8 / He MeHee 0,2 UH
loTnyckaHue IHe meHee 0,2.UH
Mowocrs, He bonee 6 He 6onee (10)
BT (BA)

PucyHok 1 — CxeMbl anekTpnyeckne nogkrodeHus n napametpbl pene 1340 NOCTOAHHOIO u
nepemMeHHOro Toka
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% oodlEs o
i [ty
11 11 N Nl
i i i i
il ol ul— el ul—
19 19 20 [19 20
M341-20 - 23 M341-20 - 21
a) MOCTOSIHHOrO TOKa
1+ 2] [1] 2]
L et
i i
i 2| [t “dﬁ
i i i
117} ‘Ul 18] (7] IU' 18
19 L R0l el [
M1941-20 - 42 1941-20 - 24 M341-20 - 22
6) nepemeHHoro Toka
Pene M341 MOCTOSIHHOIO TOKA MePEMEHHOro Toka
110 | 220 220 380
HomuHansHoe 24 48 12 24 36 100 | 110 | 127
HanpskeHue, B 115 | 230 (230) | (400)
ConpoTuBnexwe 15 150 | 850 | 3800 3,2 10,2 21 180 | 200 | 340 | 850 2700
°6M°T"C‘;&ARalza' 23 1"980ns 150 | 1340 | 1450 | 2270 | 6100 | 20000
He Gonee 0,7 /
CpabatbiBatue/ He 6onee 0,8 / He meHee 0,2 UH
JoTnyckaHue /He meHee 0,2 UH
MoLyHOCTb,
He Bonee 6 He Bonee (10)
BT (BA)

PucyHok 2 — CxeMbl 3ReKTpruyeckne noaxkrodeHns u napameTpsl pene 1341
ObICTPOAEMCTBYIOLLMX MOCTOAHHOIO U NepeMeHHOro Toka
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1+ ~7] R ~J7 11— ~J7]
H L] [ LI L4
15 ~6 | 5 b— ~6 | 5 T+——-6 |
7! LIs [T+ Lre| [ | N
T/ \W *9__/__ xw * *9__/_|_ \W *
= L] pr— | —2) o —JJ_ 12
13 14 13 | 14 13 [ 14
st — 7w [t s [t |
17 ] U | 181" 17 i, 181 17 U 181
19 | 120f* |19 | 20| 119] T 120
3942 - 21 - 62 1542 - 22 - 42 542 - 23 - 32
HomuHankH.I6 BkntoyatoLast odMoTKa YpepxviBatolLas ooMoTKa Lpabarbia/ P,
napametpsbl [1342- ”“ Acp t loTnyckaH. Bt
21 (I, A), Un, B (0,25; 05; 1,0; 2,0; 4,0; 80 24; 48; 110; 220
i Ra, Om 76; 16; 3,2; 0,77; 0,2; 0,055 190; 770; 4030; 14800 . 08/
UW, B, (W, A) | 24 | 48; 110: 220 (0,25; 05, 1,0, 20; 40, 80) H%;ﬂgﬁeé
-22 Ra, Om 95; 385: 2015; 8070 16;. 3,?; 0,83.; 0,42;.0,05; . 0,017 0,15 (In); (3)/
18; 4, 09; 0,46; 0,055;,0,02 He Gonee 0.8/ /6
UH, B, (IH, A) 24; 48; 110; 220 (0,25; 0,5; 1,0;:::2,0; 24,0; 8,0) /HemeHeé
23 16;  3,5; 0,83; 042;.0,05; 0,017 0,15 UH
Ra, Om 95; 385; 2015; 8070 18, 4, | 09; 0,46; 0,055, 0,02
20; 45 1; 0,5; /0,06; 0,021

(*) - opHononsipHble 3axumbl; U — 06MoTka HanpspkeHns;, (1)- 0BMOTKM Toka;

PucyHok 3 — CxeMbl anekTpuyeckne noakmnoueHus. u.napameTpol pene NMN342 noCTOAHHOMo

TOKa
1} 2 T} ~—2
i ey A 4]
* 5_/ \—'6 * * 5_/ \—'6 *
7] sl [T |l
9 10 9 10
g A | T iy
13 14 13 14
TN
17T U 18" 17TH— U 118 |*
18] l 20] [19] I [20]
1943 .- 22 - 21 1943 - 23 - 11
HoMuHanbHble CoabaTuie/ | P
napameTpbl BkntouatoLas 0bmoTka YoepxuBatowas obmoTka /oan oKaH B%
M343- yCKaH.
H:’E)’ of | 48| 110" | 220 | (025| 05 | 1.0 | 20 | 40 | 80) | we6onee
22 ) 0,7/
16 35 1083 | 042 | 0,05 | 0,017 ’
Ra,Om | 951385 | 2015 | 8070 18 4 09 | 046 | 0055 | 002 /k(l)e1|\ge6|:.e 4y
t{: f\‘)’ 24 | 48| 110 | 220 |(025] 05 | 10 | 20 | 40 | 80) | HeGonee | /6
23 16 35 (083 | 042 | 0,05 | 0,017 /HeOn’A?e/Hee
Ra,Om | 95| 385 | 2015 | 8070 | 18 4 09 | 046 | 0,055 | 0,02 0,15 (1)
20 45 1 0,5 0,06 | 0,021 ’

(*) - opHononspHble 3axumbl; U — 06MoTka HanpskeHust; (1) — obmoTku Toka; R — peanctop

PucyHok 4 —CxeMbl anekTpuyeckme nogknoyeHuns n napameTpol pene M343
ObICTPOAENCTBYIOLLMX MOCTOAHHOIO TOKa
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1P Nz [P N7 [P 2] [P 2] [P N7
s Ta e 9y 4 [ N o £
S B S pE i pE e
9 10 9 10 9 10 9 0] 49—l 10 4=
i L] i1 AEtivy I T S A R 3 s ! = Tl e
13 I 4] &ﬂ e e B ==ln
R | a1 R a3 o | 1 | B A R Lis] 5] ]|yl [
= e o1 SN (1 o (S (1 = — - & 18 H- 17 | 18 |+
i9] ) fig] 2] ] ] ] 2 ] 0]
1944 - 20 - 50 M944 - 20 - 41 N344 -20 - 14 M944-22-12 M944 - 23 -20
HomuHansHbie BknioyatoLas obmoTKa YnepxuBatoLLas obmoTka Cpabar/ P,
napametpsbl 1344- [oTnyckaH. | BT
Ui, B, | 24 48, 110,  220- 100;  220(230)=
20 [ oo o | 190 370, 2000, 9500, 180; 850 w6 Gones
: 1340 6100 07/ fne
U, B, (W, A) [24 | 48 | 110 | 220- [ (025 [ 05 | 10 | 20 J740 Ju 80 | yores
22 16 | 35 083|042/ 005 | 0017 | 02uw | (1)
Ra,Om | 95| 385 | 2015 | 8070 |\ 49 | "4 | 09 | 046 10,055 | /0,02 | we6onee | /5
Un, B, (v, A) | 24 | 48 | 110 | 220- | (025 | 05 | 10 [720 | 48| 80) | 0.7/
2 16|35 | 083]| 042 [ 005 | 0017 | ")
Ra,Om |95 | 385 | 2015 | 8070 | 18 | 4 | 0,9 }.046 | 0,055 | 0,02 !
20 | 45| 1 | 05447006 | 0021

+ - opHononsipHble 3axumbl; U — 06MoTKa HanpsikeHus; (1) - 0BMOTKM TOKa;

PucyHok 5 — CxeMbl anekTpmuyeckne noaknoyveHns n napameTpsl pene NM344 3amenneHHbIxX
Npv BKITKOYEHUN NOCTOSAHHOIO W.NEPEMEHHOro Toka

[2] [2] 2] 1 —*—7]
4] 4] 4] 3 —2—17
6] 6] 6] 5 —>—16
8] 8] 8] [T—>—8
14] 14] 14] 13] 14]
16 16 16 191 @ 16
18] 18, 18| 17 18]
120} 120} 120} 191 120}
M345-21-33 M345-20-50
HomuHanbHble Otkniovarowas | CpabatbiBaHue/
Bkniovatowiast obmoTka
napameTpsbl [1945- obmoTka loTnyckaHue
UH, B 110- 220- 100= 220 (230)= | 48— He 6onee 0,8 /
-20 | Z=Ra, Om 1950 4550 2150 4850 1450 [He meHee
P, Bt 6,3 10,7 4,7 10 1,6 0,15(1H);
o1 [(A)UnB | 0251705 [ 10 20 | 40 [ 80) |48 He bonee 0,8 /
Ra, Om 53 11 2,3 0,5 0,13 | 0,04 | 1450 [ He meHee
P, Bt 1 16 0,15 UH

1 — BKNKvaowas, 2 — oTknvawwas obmotka HanpsxeHus; U — oTkmiovatowas obmoTka Hanpsbkenus; (I )-
BKItoYaroLas 00MoTka Toka; 1 — nnata 3agepxku BpeMeHU OTKMIOYeHNs; ( + ) - 3HaK NONSPHOCTY MOAKIHYEHNS TOKOBOM
0BMOTKN.

Bpemsa rotoBHoctu K oOTkitovyeHuto pene 1345 He meHee 0,5 ¢ OoT MOMeHTa
BKJTIOYE€HUS HA HOMUHaNbHOEe HanpsXeHue n He meHee 0,8 ¢ OT MOMeHTa BKITHOYEHUA Ha
MMHMMalNbHOE 3HaYeHUEe HanpsXXeHus cpabaTbiBaHUA.

a)

11
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17 ~N2 17 ~N7] 12 T2
KIS Rk R ] 4l B—r—
5 e [5] 6 6 [5] 6
L L e
o o i
i E 1253 Ut fo 61 (11| uH==ls]
17\ | 18] 17\ | 18] 18] 171\ | [ /18]
N/ kN Y 00 b\ Ul
M345H -20 - 41 M345H -20 - 23 M345H -20 - 32 [1845H.-20 - 50
HomuHanbHble BiTTiouatoLLas 06MoTKa CpabatbiBaHue/
napameTpbl M1345H- t loTnyckaHune
20 | Un, B 110~ 220- 100~ 220 (230)=.. | He Gonee 0,8/
Z=Ra, Om 7860 18340 5260 11580 | He meHee
P, BT (BA) 16 2,7 (2,0) (4,2) 0,15 U

U — obmoTka HanpskeHus; I1- nnaTa 3agepxki BpeMeHu OTKIOYeHUs, R - pesuetop.
6)
PucyHok 6 - Cxembl anekTpuyeckue noakmioueHnsa n napaMmeTpbl pene:

a) - 1345,
6) — M345H 3amegneHHbIX NPU OTKNIOYEHUN

il [ Y T
Kl KIne o T Kl
: NS
i S i
15| q_% 16| i

Sl © in 18] in

+19] - 19 120 19}

N346-33 NM346-24 Nn346-42 M1346-112

(#+)un(=)- 3HaKv NONAPHOCTW NOJKMAKYEHNS 0BMOTOK BKIOYatoLLei ( 1) oTknovatowen ( 2 );
a)
1 2 1] 11 2l [ 7]
I f = S RS o
fagy~. i [ G
1 f 1] it Nol 121
13- 14 I 13 K 4] 3] 14)
! iH 15] il iH 16
~7 181~ o 1l ~ ~7] 81~ ~I1] 181~
19 200 ~ 9] 19 220~ 19 20}~
1346-33 N346-51 [1346-24 N1345-42 N346-112

(~)- 3axumbl ANs NOAKNKOYEHNS 0OMOTOK BKIHOYAIOLLEN W OTKITHOYatOLLEN ;

6)

12
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2] 1] 2]

QL 7] L
10| 9] 10|
18 | il 18 |
10] 19 i
12] il 12
14] iK =
16 191 16|
18] in 18 |-
201 ikl 120}

N346-1-33 N346-1-51 1346-1-24 N346-1-42 N346-1-112
(#+ )mn(=)- 3HaKv NONAPHOCTW NOAKIIOYEHUS 0BMOTOK BKIoYatoLLel ( 1) u oTknovatoLen (2 );
B)

2] 21 [ 2 1] ~2]
1 i i NS
R U
ARG IS ia{ N
il B Bt i il
181~ 181~ ~I1 18|~ ~11] 181~
120] 120] 19] 20 19] 120]

1346-1-51 M346-1-24 1346-1-42 M346-1-112

(~)- 3axumbl ANs NOAKNKOYEHNS 0OMOTOK BKIHOYAIOWIE M OTKI0YAtOLLEN ;

r)

- 06- 3HayeHVs mapameTpoB Cpabars:-
ene MoT- | [Mapametp

Ka NOCTOSHHOr0 TOKa NepeMeEHHOro Toka BaHue

& UH, B 24 | 48 |10 | 220 | 100 110 220 (230)

$ | Ra, Om 160 | 4950 | 24507, 5250 | 2000 | 2000 8800 0,5...0,7 Un

% 317 ,0m - - - - 6000 | 6000 11000 MOCTOSAHHOTO
Mo46 @ P, BT(BA) | 3,5:4..:2:5 5 9 (2) (2,3) (5) TOKa;
no46-1 | UH, B 241,48 | 110 | 220 | 100 110 220 (230) | 0,6...0,8 UH

2 § Ra, Om 240 | 1450, | 3450 | 5750 | 2000 | 2000 8800 NepemMeHHOro

2 &1 Z,0m - - - - 6000 | 6000 11000 TOKa

° [P, B1(BA) [l 2 5 9 2) | (253 (5)

PucyHok 7 — CXeMbl aneKkTpuyeckne noakroyeHns n napameTpbl pene
ABYXMNO3ULNOHHOIO:
a) — 1946 noctosiHHOro Toka; 6) — MN346 nepemeHHoro Toka; B) — [1346-1 NOCTOAHHOIO
TOKa; r) — 1946-1 nepeMeHHOro Toka
(otnusme pene M346 n M346-1 cOCTOMT B pacnoNOXEHUN 3aXKMMOB 4151 NPUCOeaNHEHNS
K 0BMOTKaM 1 NCNOSTHUTENbHBIM KOHTaKTam).

1.3. KOHCTPYKTUBHOE BbIMOSTHEHME

[abapuTHble, YCTAHOBOYHbIE U MNPUCOEAMHUTENbHbLIE pa3Mepbl perie npuMBedeHbl Ha
pucyHkax 8, 9, 10. CogepxaHue cepebpa npuseaeHo B Tabnuue 5.

13
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‘
oy
s

|
o
™
L'
v,

135
125
|
|
|
|
|

L

Ll o) |
N 245

Macca pene He 6onee 0,45 «r.

PucyHok 8 — MabaputHble, yCTaHOBOYHbIE U NPUCOEANHNTENBHbIE Ppa3Mepbl Pene ¢
BMHTOBbLIMM 3a)KMMaMU C NepeaHUM U 3agHMM NpucoeauHEHNEM NPOBOAHMKOB

25

_ 45
10
[ ¥

|
|
|
1254025
126

) ._—F_ |?§

a) 6) 24,5

a) obwmn BnAa kpennexus pene; 6) pasmeTka naHenu

PucyHok 9 — KpenneHune Ha naHenu perne ¢ BAHTOBbIMU 3aKMMaMU C 3aHUM
npucoeavHEeHNEM NPOBOAHMKOB

14
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- #4
9 33015
& o060 o
— -'= |
- - =
—_ - -
81— % == 2N
J\ | % |
1;* s || 245
FLUA a) 24,3 6)

a) obwmn Bug pene;. 6) pasmeTtka naHenu
Maca pene He 6onee 0,28 kr

PucyHok 10 — MabaputHble, yCTaHOBOYHbIE Y NPUCOEAMHUTENBHbIE pa3Mepbl perne
M340-10 c namensmMun nog namky

Tabnuua 5 — cogepxaHune cepebpa

TunoucnonHeHue pene

CopepxaHune cepebpa, r

M340-XX-22

0,339552

M3 40-XX-42 (-24)
no 41
Mno 43
no 44
Mo 45

0,509328

M3 40-XX-80 (-62;%44)
no 42
Mo 46

0,679104

1.4. YcrtpoueTrso U pabota

YcTtponcteo pene, 1940, 341, 1342, M343, 344 nokaszaHO Ha pucyHke 11a),
ycTpouncTBo pene 13946 — Ha pucyHke 116), ycTponcTtso pene 1345 — Ha pucyHke 11B).

Ha wmarHutonpoBoge 7 oanektpomMarHuta 1 yKkpenneHbl OCHOBaHWe 2 C rpynnamu
KOHTaKTHbIMKM 3 U MaHenb 4 C¢ Tonkatenem 5, a Takke nnaHka 6 ¢ sskopem 8 M BO3BpaATHOMU
npyxvHon 9. Pene wnmeeT cbeMmHbii koxyx 10. Pene cepuu 1944 wumetoTr 6nok c
NONynpoOBOAHNKOBOW CXEMOW 3amMeneHust Npu BKIHOYEHUN.

15
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3
1 /2
L _ s
ST e} |
9 /’§> //_
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— /
1
7 \— = Y g@
— 13
B)
PucyHok 11 - YctponcTteo pene: a)=[1940, 341, M342, 343, 1344, 6) - 1346;
B) = 1945

Mpn nogade Ha BKKQYalOWYOr 0OMOTKY HanpskeHnsa (Toka) cpabaTbliBaHUMS SAKOPb
NPUTATMBAETCA K CepOeyHUKY, mepemeLlaeT TonkaTesib, KOTOPbIM 3aMblkaeT 3amblKarolme
KOHTaKTbl N pa3MblkaeT pa3mblKatolue KOHTaKTbl. [1py CHATUKM NuTatowero HanpsXxeHus (Toka)
C BKMOYawLWen v yaepxusapomux OOMOTOK SKOPb M KOHTaKTbl pefie BO3BpaLLalTCa B
NCXOOHOE MOoroXeHne.

B pene 346 4Kopb BbINOSHEH U30rHYTHIM U C OTBEPCTUEM; B Npornbe sikops npoTus
nonica cepaedHuka ‘MarHMrIonpoBofa 3akpensieH BUMHTaMu MNOCTOSAHHbIA MarHut 13. B
OCHOBaHuW ycTaHoBNeHa nnacrtuHa 12.

B pene nNoCTesHHOrO TOKa B UCXOLAHOM MOSIOXKEHUN SKOPb MNPUTAHYT K nNnactuHe 12 nopg
OENCTBMEM CUMbl BO3BRATHOMW NPYXWUHbI N MPUTSXEHUA MOCTOAHHOIO MarHuTa K nractuHe 12.
Mpn nogade Ha BKMOYaAKOLLYy0 06MOTKY HanpsXXeHust cpabaTtbiBaHWs Ha Nonce cepaevHuka
MarHMTonpoBoga BO3HMKAET MarHUTHbIM MOMC MO  3HaKy MPOTUBOMOSMOXHBLIA MOSOCY
NOCTOSIHHOrO MarHuUTa, HanpasfeHHOro K CepaeyHUKy, AKOpb NPUTArMBAETCH K CepOeyHUKY,
nepemMeLlaeT TonkaTernb, KOTOPbIN 3aMblKaeT 3aMblKalolMe KOHTaKTbl W pa3MblkaeT
pasMblkaloLimMe KOHTakTbl. [locne pasmMblkaHus pa3mblKalolero KOHTakTa, nocrnegoBaTeribHO
COEANHEHHOrO C BKIYatLLen obMOTKON, NUTaHWE OTKIToYaeTCs, AKOpb OCTAeTCs B KOHEYHOM
NMONOXEHNN 3a CYET CUmbl MarHUTHOTO MPUTSXKEHUA K cepaeyvHuky. [1pu 9TOM 3amblkaeTcs
3aMblKaOLWNN KOHTAKT, MocneaoBaTeNlbHO COEAMHEHHbIA C OTKoYarowen obmoTkon. [Mpwu
nogadye Ha OTKMAYawLWy 06MOTKY HanpskeHuss BO3BpaTa Ha Monwce cepaeyvHuka
aneKTpoMarHuTa BO3HUKAET MarHuUTHbIA MOSIC, OAHOUMEHHbLIA C MOJSIIOCOM MNOCTOSAHHOIO

17
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MarHuTa, $KOpb OTTarkuMBaeTCA OT nMofwca cepAaevHvka, BO3BpallaeTcs B UCXOOHOe
NOSIOXEHME, Nepeksitoyas KOHTakTbl B 06paTHON nocnenoBaTenibHOCTH.

B pene nepemeHHOro Toka cpabaTbiBaHMe obecrneymBaeTcsa BKIHOYEHMEM MUTAHUSA
0BMOTKM Yepes nocrnenoBaTesibHO COEAUHEHHbIN Pa3MblKaoLWNA KOHTAKT, a BO3BpaT — Yepes
3aMbIKalOLWNA  KOHTAKT, MpUYeM nepekrioyeHne MnpoucxoauT 3a OAWH  onpeneneHHbIN
nonynepuoa HanpsbkeHna Onsi Kaxgoro HanpasnieHud, obecneyvyeHHOro yCcTaHOBEHHOW
NONAPHOCTBIO NOCTOSIHHOTO MarHUTa 1 OTKMOYEeHNEM OOMOTKM OT NUTAHUS.

He gonyckaetcs ogHOBpeMeHHas nogaya nuTaHus Ha BKIOYEHME N OTKINIOYEHNE.

B pene 1945 KOHCTpPYKUMA MPUBOAHOIO 3reKkTpoMarHuta Takas e kak B pene [1346.
[ononHuTensHO yCcTaHoBNeHa nnaTa 14 3agepXkm BpeMeHu oTKNYeHus. Pene cpabatbiBaeT
aHanorn4yHo pene [1946, a OTKNIOYEHWE OCYLEeCTBNAETCA MnoJaden Ha OTKIYaloLyo
0OMOTKY HanpsiKeHUsA OTKNIYEHUS NOCIE BbIAEPXKKM BPEMEHN, hopMupyeMon niiatomn 14.

B pene MN345H KOHCTPYKUMA NPUBOLHOrO 3reKTpoMarHuTa HenTpasibHas, Takas Xe Kak B
perne [1340. Pene cpabaTbiBaeT W nNepeknyaeTca HayaepXaHMe BKAYEHUEM
OOMNOSTHUTENBLHOIO Pe3ncTopa, a OTKIYEeHUEe OCYLECTBNAETCH CHATUEM HarnpsikeHna c
0OMOTKM Nocne BblAEPXKM BpEMEHN, hopMmnpyemMon nnaton 14.

2 NCIMOJIbBOBAHME MO HASHAYEHNIO

2.1. 3kcnnyataumoHHbIE OrpaHnyeHus
KnumaTtmnyeckme ycnoBmsi MOHTaXxa M aKcnnyaTtaumm pene CoOTBETCTBYHOT TpeboBaHNAM
1.1 Hactoswero P3.
pynna ycnoBun 3KkcnnyataumMmM B 4YacTuW BO3QAEWCTBUS MeXaHUYecKuxX (pakTopos
COOTBETCTBYIOT TpeboBaHuaMm 1.1 HacTosweroP3:

2.2. TlogrotoBka pene K UCrosib30BaHuUIo

Mepen BknoyYeHnem pene B paboTy HeobGXxoaumo ybeauTbCa B OTCYTCTBUM AeeKkToB,
KOTOpble MOryT NOABUTBLCA MPU HAPYLLEHUM NPABUI TPAHCMOPTUPOBAHUS N XPaHEHWS.

Pene BbinyckaloTCa B MUICNOMHEHUN, COOTBETCTBYIOLLEMY KOHKPETHOMY 3aKasy.

Pene BbinyckaloTCa MNOMHOCTLIO OTPEryNMPOBAHHBIMU U UCMNbITAHHBIMK, NO3TOMY nepep
BKIMOYEHNeM B paboTy HEOOGXOAUMO NPOBEPUTbL COOTBETCTBME peErle 3NEeKTPUYECKON CXeme U
paboTocnocobHoCTb. PaboTocnoCOBHOCTL pene npoBepstoT MO HaNMyMK 3NEKTPUYECKOMN
Lenn pasMblKatoLMX KOHTAKTOB NpyY 0BECTOYEHHOWN KaTyLIKEe U HanM4umio SNeKTPUYEeCcKon Lenu
3aMbIKaOLLMX KOHTAKTOB Npw BKAOYEHHON KaTyLUKe.

Hanuune uenu onpepensietes C NOMOLLBbID MHOUKATOPOB npu cune Toka 0,02 A wu
HanpsixeHun 24 B.

2.3. [denctBufl B 9KCTPeMarbHbIX YCNOBUSAX
Mpn nosiBNeHUN APU3HAKOB HEMCMNPABHOCTU UK nNeperpesa pene (pes3kun 3anax, abiM 1
T. N.) Heo6xoaAMMO:
- obecTovntb pene;
- BbISICHUTb MPUYUHBI HEUCNPABHOCTMU;
- YCTPaHUTb HEUCFPABHOCTb.

3 TEXHMYECKOE OBCITYXXMBAHNE

3.1. O6wwme ykasaHus
MoHTax, TexHudeckoe obcrnyxmBaHMe W  3KChnfyaTauuio pene  paspellaeTcs
OCYyLLeCTBNATL nuuam, Npolleiwnm crneunanbHyo NoAroToBKy, MMeLWuM aTtTectaumio Ha
NpaBo BbINOMHEHUSA paboT B SNEKTPOYyCTaHOBKaxX 1 O3HAaKOMMBLUMMCS C HacToswmm P3.
TexHunyeckoe obcnyxusaHue perie OMMKHO NPOBOAUTLCH B COOTBETCTBUM C "lMpaBunamm
SKcnnyaTauun YCTPOWCTB 3reKkTpoycTaHoBokK', "lMpaBunamn TexHWU4YecKoW 3IKcnryataumm
3MEKTPUYECKMX CTaHUMIN K ceTern" n HacTosawmum P3.
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3.2. PasmelleHne n MOHTax

Pene kpensartca Ha naHenu npu nomowm BuHTOB M4,

PasmeTka naHenu npu ycTaHOBKE pene C 3agHUM MNPUCOEOUHEHUEM BHELUHUX
NPOBOOHMKOB NokasaHa Ha pucyHkax 9 u 10. K namensm noa nawky (pucyHok 10) gonyckaeTtcs
NPUCOeaNHATL OOMH UNU ABa NPOBOAHMKA oOwien nnowaabto cedenus ot 0,12 go 1,5 mm, K
BMHTOBbIM 3axumam (pucyHku 8, 9) - oauH vnNu ABa NPOBOAHMKA MNIOWAAb0 CeYeHusa oT
0,75 po 2,5 MM Kaxablw.

MaaTb BHELWHWE NPOBOAHMKM K BbiBOgaM perne npunoem NMOC 61 NOCT 21931-76.

MecTo yCTaHOBKM pene [OfMKHO ObiTb 3awuuieHo OT nonagaHus BoAbl, Macna,
3MynbCUK, OT HEMOCPEACTBEHHOIO BO34ENCTBUA CONHEYHOW paguaunn.

Pabo4yee nonoxeHve pene B NPOCTPAHCTBE NPOU3BOSIbHOE.

MoHTax pene criegyet NpoBOAUTbL B 06€CTOYEHHOM COCTOSHUUL

3.3. Mepbl 6e3onacHoCTH

Mo cnocoby 3awmTbl 4enoBeka OT MOPaXeHUa @BNEeKTPUYECKMM TOKOM pene
cooTBeTCcTBYHOT Knaccy "0" no NOCT 12.2.007.0-94.

KoHcTpykuma pene obecnednBaeT 6e3onacHOCTb OOCNykMBaHMS B COOTBETCTBMM C
MOCT 12.2.007.6-75.

MoHTax n obcnyxmnsaHve pene A0MKHbI NPOBOAUTBCA B 06ECTOYEHHOM COCTOSIHUMN.

BHUMAHUE! 3anpewaetca CHuUMaTb KOXyX  C pefie, Haxoaserocs noa
Hanps)XeHuewM.

4 KOMIMIEKTHOCTb

B koMnnekT noctaBku BXOAUT:

- pene 1 wr.
- 9TUKeTKa 1 wr.
- PyKOBOACTBO MO 3Kcnnyatayum 1-3 wr.

(B Kaxxayto TPAHCMOPTHYIO Tapy, OTNPABASEMYH\B OAMH adpec, unm no TpeboBaHuIo 3aka3ymka
B HEOOXOANMMOM KONMYECTBE).

5 XPAHEHWE U TPAHCINOPTUPOBAHWNE

Pene B TpaHCNOpTHOW. Tape NpeanpuaTUA-U3roToBUTENS MOXHO XpaHUTb B
HeoTanMBaeMbIX XpaHUNMLax C €CTECTBEHHOM BEHTUNSALUMEN Npy TemnepaType OoT MuHyc 50
no nnoc 50 °C, oTHOCUTERBHOW BnaXHocTM He Gonee 98% npu Temnepatype 35 °C u
OTCYTCTBMM NApOB, BpeAHO AEACTBYIOLLMX HA MaTepuarbl U YNakoBKY pene.

YcnoBust XxpaHeHUs pefie, BMOHTMPOBAHHbIX B annapaTtypy, He OOMKHbl OTNn4aTbCca OT
yCrnoBun akcnnyarawumm pene.

TpaHcnopTupoBaTh pefle MOXHO BCEMW BUAAMW TpaHCMNopTa, MpyM 3TOM YMNakoBaHHbIE
perne OOMKHbI ObITb 3auiMueHbl OT HENOCPELCTBEHHOIO BO34ENCTBUSA CONTHEYHOW pagnaumm u
aTMOCMepHbIX OCaAKOB, @ TakKe HaJEeXHO 3aKpenneHbl BO BpeEMSA NEPEBO3KMY.

Mpn TpaHcnopTMpOBaHMM pene, BMOHTUPOBAHHbIX B annapartypy, B YCOBUSX,
OTNIMYaIOLWNXES OT YCAOBUIN IKCNIyaTaumm, OHU OOSDKHbI ObiTb CHATBI, YNakoBaHbl B YNaKOBKY
NpeanpuUaTUS-N3roTOBNTENS M 3aLlUMLLEHbI OT BO3AENCTBUS KIMMaTUYECKUX (DaKTOPOB.

6 TAPAHTUN U3TOTOBUTENA

MpeanpusaTne-n3rotoBuTeNb  rapaHTUpyeT  cooTBeTCTBME  perne  TpeboBaHWUSAM
TEXHMYECKMX YCroBMK Mpu cobniogeHun notpebutenem ycnoBui TPaHCNOPTUPOBAHUSA,
XpaHeHUs 1 aKcnnyaTaunm pene, ykasaHHblx B HacToswem P3.

[[apaHTUWHBLIM CPOK 3KcnnyaTauumm - 2,5 roga co OHA BBOAA pene B akcnnyartauumio (B
npegenax rapaHTUNHOIO CPoKa XpaHeHUs).

["apaHTUWHBLIN CPOK XpaHeHus 3,5 roga ¢ AaTbl U3roTOBIIEHUS pene.
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7 CBEOEHWA Ob YTUITN3ALINA

lMocne oTkasa pene (He nognexawero PEMOHTY) ero yTUn3npyoT.

[eMoHTax npou3BoauMTb B 06eCTOYEHHOM CcOCTOAHUWN. WHbIX cneuuanbHbiX Mep
BGesonacHoCTK, a Takke cneumanbHbiX NPUCNOCOBNEHNIN N MHCTPYMEHTOB NPU AEMOHTaXe U
yTUnu3aumm He TpebyeTcs.

OCHOBHbIM METOAOM YTUNM3aUuMn sBnsieTca pa3bopka pene.

Mpn pasbopke LenecoobpasHo pasgenuTb MaTepuansl No rpynnam. U3 coctaea pene
nognexart yTunmsaumm cepebpo, uBeTHbIE U YepHble MeTansbl, NnacTtmacca.

Ytunusaums cepebpa npousBoguMTCs B COOTBETCTBMM C AENCTBYIOWEN HOPMaTUBHOM
OOKyMeHTauuen.

LiBeTHble meTannbl HeObXxoauMO pasgennTb Ha Medb M CniaBbl HA MeOHOW OCHOBE,
YepHble MeTansbl - Ha CTanb KOHCTPYKUMOHHYIO U 3MEKTPOTEXHUYECKYHO:

8 ®OPMYINMPOBAHNE 3AKASA

Mpn 3akase pene [OMKHO ObiTb yKasaHO: cepus_pene;. WUCAONHEHWe no cnocoby
npucoeanHeHns BHeLWHUX NpoBoaHuKkoB (pene 340, M341, M342, 11943, M344, M345) nnu
WCNOSNTHEHNE pene MNo PeXxuMy NUTaHuMs U MeCTy MPUCOEaUHEHUs nNuTaHuss obMoToK (pene
M346), KonuyecTBo yaepxuBawwmx obmoTok (ana pene M346 oTCyTCTBYET); UCMOSHEHME
pene no COoYeTaHVO 3aMblKaloWMX, pPasMblKAWNX UITRepeKknioYaowmx KOHTaKTOB,
KNMmaTU4ecKoe NCMNONHEHNE N KaTeropus pasmMmeLleHns, HOMUHanbHOe HarnpsxeHne, pos Toka
M YacToTa BKIIHOYAOLWEN U yaepXuBalLwwmx oOMOTOK,»BpeMSA 3amenneHns npu OTKMOYEHUN
(ana pene [1345), MecTO npuUcoegVMHEHUSIWBHELIHMX MPOBOAHMKOB (Mpn  3agHeM
npucoeanHeHnmn), HoMep TEXHUYECKMX YCNOBUN.

Mpumep 3anucu 0603HaYeHUsA pene npu 3akase:

- pene 940 ¢ namensmn nog nawky, ¢ 4 3amblkalWmMMM U 4 pasMbiKaroLLMMn
KOHTaKTamu, KIMMaTU4eCcKoro UCMonHeHus Y3, C KaTyWKOW Ha HOMUHaNbHOE HanpsXeHue
220 B yactoTtbl 50 Iu;:

"Pene MN340-10-44Y3, 220 B, 50 ', TY ¥3.11-14309600-060-96"

- pene 1340 ¢ BMHTOBbIMU3aXMMaMK, C 2 3aMblKalWMMU U 2 pasMbiKaloLWMMN
KOHTaKTamu, KIMMaTU4eCKOro WUCMONHeHus T3, C KaTyWKOW Ha HOMUHAlbHOE HanpshkeHue
nocTosiHHoro Toka 110 B, npncoeanHeEHE NPOBOAHUKOB - NEpPeaHEE:

"Pene MN340-20-22T3, 110 B, TY ¥3.11-14309600-060-96"

- pene (1341 c BUHTOBbLIMU 3aXMMaMKl, C 4 3amMblkalOWMMM M 1 pasmMblKaoLWmMm
KOHTaKTamu, KIMMaTU4eCKOro/MCrnonHeHns Y3, C KaTyWKOW Ha HOMUHaNbHOE HanpsXeHue
NOCTOSIHHOIO TOKa - 24 B, npucoegnHeHne NpoBOAHNKOB - 3aHee:

"Pene M341-20-41Y3, 24 B, 3agHee npucoeanHeHue, TY ¥3.11-14309600-060-96"

- pene 342 c' 1 ygepxusBatowen OOMOTKON HanpsikeHud, 6 3amblkalowmmm umn 2
pa3MblKaloLLMMUIKOHTaKTaMK, KNMMaTUYeCKOro MUCNOSHEHUs Y3, HOMUHAaNbHbIN MOCTOSIHHbIN
TOK BKItovatowen obmMoTkm 1A, HOMUHaANbHOE HanpshKeHue yaepxuBatowlen obmotkm 48 B,
npucoeanHeHne NPOBOAHNKOB - NepeHee:

"Pene 1942-21:62Y3, 1A, 48 B, TY ¥3.11-14309600-060-96"

- pene TBG42 c 3 ypepxumBarwowmmm obmoTkamum Toka, 3 3amblkalowmmm un 2
pa3MblKalOLWMMM KOHTaKTamMu, KNMMaTU4ecKoro UCnosiHeHnsa T3, HOMUHArNbHOE HanpshkeHue
NOCTOsIHHOro Toka 220 B, HOMMHanNbHLIN TOK yaepXusatowen obmMoTkm 8 A, npucoeanHeHne
NPOBOAHUKOB - 3aHee.

"Pene M342-23-32T3, 220 B, 8 A, 3agHee npucoeguHeHune
TY ¥3.11-14309600-060-96"

- pene 1943 ¢ 2 ypepxumBawowmmm obmoTkamum Toka, 2 3amblkaowmmm un 1
pa3MblKaloLWMM KOHTaKTaMK, KNMMaTUYeCKOro MCMNOSHEHUs Y3, HOMMHArbHOE HanpshkeHue
NMOCTOSIHHOroO Toka 24 B, HOMWHanNbHLIN TOK yaepxuBatowen obmotkm 0,5 A, npucoeanHeHne
NPOBOAHUKOB - NepegHee:
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"Pene MN343-22-21Y3, 24 B, 0,5 A, TY ¥3.11-14309600-060-96"

- pene [1344 6e3 yaepxuBawwmx OOMOTOK, C 5 3amblKalOWMMKU KOHTaKTaMw,
KNUMaTMYEeCKOro WUcCnonHeHna Y3, HOMMHANbHOE HanpshkeHue MOoCTosHHOro Toka 220 B,
npucoeanHeHne NPOBOAHUKOB - NepeaHee:

"Pene MN344-20-50¥3, 220 B, TY ¥3.11-14309600-060-96"

- pene 344 c 2 ypepxuBawwumm obmoTkamum Toka, 1 3amblkalowmm un 2
pa3MblKaloLWMMMN KOHTaKTaMu, KNMMaTU4ecKoro UCronHeHnsa T3, HOMUHANbHOE HanpshkeHue
nocTosiHHoro Toka 110 B, HOMUHanNbHLIN TOK yaepXusatowen obmMoTkm 2 A, npucoeanHeHne
NPOBOAHUKOB - 3aHee:

"Pene M344-22-12T3, 110 B, 2 A, 3agHee npucoeguHeHune
TY ¥3.11-14309600-060-96"

- pene 1345 ¢ 4 3amblikalWMMM N 1 pasmbiKaOWNUM KOHTaKTaMu, \KnMMaTny4eckoro
NCnonHeHnsa Y3, HOMUHarnbHoe HanpsXXeHue nepemeHHoro Toka 220 BiwacTtoTel 50 U, Bpems
OTKNtoYeHna B gmanasoHe 0,05 - 0,5¢, npucoegnHeHne NpoBOAHMKOB RepegHee:

"Pene MN345-20-41Y3, 220 B, 50 u, 0,05-0,5 ¢, TY ¥3.11-14309600-060-96"

- pene 345 c Bknoyawowen odOMOTKON ToKa, 3 3amMblKaloWMMU U 3 pas3MblKaloLLUMN
KOHTaKTaMu, KNMMaTU4eCcKoro UcrnosniHeHus T3, HOMUHarbHbIN AOCTOAHHbLIA TOK BKIHOYaloLLEN
obmoTkn 1 A, HOMWUHaNbHOE HanpskeHue yaepxuBawoowen obmoTtkn 220 B, Bpewms
OTKNoYeHns B guanasoHe 0,4 - 2,5 ¢, npucoeanHeHne NPOBOAHUKOB - 3aHee:

"Pene M345-21-33T3, 1 A, 220 B, 0,4 - 2,5 ¢, 3agHee npucoeauHeHue,

TY ¥3.11-14309600-060-96".

- pene N345H c 4 3ambikaloWwWmMn U 1 pasMmblKalOWMM KOHTaKTaMu, KNMMaTU4eckoro
NcnonHeHnsa Y3, HOMUHarnbHoe HanpsXXeHue nepemeHHoro Toka 220 B vactoTbl 50 U, Bpems
OTKNtoYeHna B gmanasoHe 0,3 -1,0 ¢, npucoeUHEHUEMPOBOAHMKOB MNepenHee:

"Pene MN345H-20-41Y3, 220 B, 50 Ny, 0,3-1,0.c, TY ¥3.11-14309600-060-96"

- pene 346-1 ¢ UMNYNbCHLIM PEXUMOM MUTAHUSA, PACNONOXEHNEM 3aXKMMOB OOMOTOK
BHU3Yy U BBepXy, 4 3aMblkaowmmu U 2. pasMblKaloLWMMN KOHTaKTaMu, KrMMaTU4YecKoro
NUcnonHeHns Y3, HOMWHaNbLHOE HanpshkeHue' nepemeHHoro Toka 100 B wactotbl 50 Iu,
npucoeanHeHne NPOBOAHNKOB - NepedHee.

"Pene MN346-1-42Y¥3, 100 B, 50 My, TY ¥3.11-14309600-060-96".

- pene M346 ¢ MMNYNbCHBEIM PEXUMOM MUTAHUSA, PACMONOXEHNEM 3aXKMMOB OOMOTOK
BHM3Yy, 1 3ambikaowum, 1 pasmbikalowmMm U 2 NepekovarWnMmm  KoOHTakTamu,
KNUMaTM4eCcKoro ucnonHeHnd Y3, HOMUHANbHOE HanpshkeHue MOCTOosHHOro Toka 220 B,
npucoeanHeHne nNPoBOAHUKOB =.[EPESHEE.

"Pene MN346-112Y3, 220 B, TY ¥3.11-14309600-060-96".

MpumeyaHue - MNMpn OTCYTCTBUM yKaszaHUs cnocoba npucoeanHeHUst NPOBOAHMKOB pere
NOCTaBNATCS B UCNIONHEHUI NS NepeaHero NpUcoeanHeHus:.
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