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1. BBEOEHUE.

PykoBoAcTBO no akcnnyartaumm no akcnnyatauuu (B fanbHenwem P3) cogepXuT TEXHUYECKMe AaHHble, onucaHne
npuHUMNa AencTBMSA M YCTPOMCTBA, a Takke CBeAeHusi, Heobxodumble ANS MpaBWnbHOM 3KcnnyaTauun Gapbepos
MCKpo3aLLmThl (HopMupyoLLMX Npeobpa3oBaTeneit) ¢ ranseaHnyeckon pasesaskon KOPYHO-M520

BHUMAHMUE!

OHepreTnyeckne 6apbepbl NCKPO3aLLMTbI (HOpMUpYoLe NnpeobpasosaTenu) cepun KOPYHO-M520 nmetot
Hepa3bopHYH KOHCTPYKLUMIO. [POBOAUTL UX PEMOHT 1 BOCCTaHOBMNEHME MMEET NPaBo TOSbKO NpeanpusaTUe-u3roToBUTENb.

NPUBOPbLI NMPEAHA3HAYEHbI ANA PA3MEWEHWA BHE B3PbIBOOMACHOW 3OHbI!

2. HASHAYEHMUE.

OHepreTnyeckne H6apbepbl MCKPO3awWwunTel (HopMmupytowme npeobpasosatenun) KOPYH-M5xx, npegHasHadeHbl Ans
NPUMEHEHUSsI B OTPACIsX MPOMBbILLINEHHOCTH, CBA3aHHbLIX C MNONy4YeHneM, nepepaboTko, NCNONb30BaHNEM N XpPaHEHUEM
B3PbIBO- M MOXapOOnacHbIX BELLEeCTB M NpoAyKTOB. Bo3MOXHO Takke oOLenpoMbIlneHHOe NpuMeHeHue Gapbepos,
Korga OHW BbIMOSMHAT (PYHKUMM UCKIIOYUTENBHO HOpMUpYloWKMX npeobpasoBaTtenei. [lanee no TekcTy Gapbepbl
(Hopmupytowwme npeobpasoBaTenu) 6yayT umeHoBaTbes "bapbep (HM)"

AxtnBHble 6Gapbepbl (HIM) KopyHa-M520 ocyLlecTBRASIOT ranbBaHUYECKyl) pPasBsA3Ky MeXay WCTOYHUKOM U
NPUEMHMKOM M3MEPUTENBHOIO CUrHana, a Takke Mexay U3MepuTenbHbIMU LensiMi U LiensiMu NUTaHus. 3To No3BonsieT
OTKa3aTbCs OT LUMHbI 3a3EMIIEHNS 1 MOBBLICUTL MOMEXOYCTOMYMBOCTbL NPY Nepegaye M3MepUTErbHbIX CUrHamnoB.

KopyHa-M520 - Gapbep (HIM) ¢ BxogHoW uckpobesonacHOW LEenbk YPOBHA «ia», MMEKLWMIA MapKMPOBKY MO
B3pbiBo3awmTe [ExialllC/lIB , cootBetcTtByeT TpeboBaHusm TOCT P 51330.10-99 u npepHasHauveH gnsi pabotbl C
JaTuukaMn C  YHUOMUMPOBAHHLIM BbIXOAHBIM CUIHArOM MOCTOSIHHOrO TOKa, MMEKLWMMW BWUA  B3PbIBO3ALLUTDI
«nckpobesonacHas aneKkTpuyeckasl Lenb», UMeeT [BYXKaHambHbIA BbIXO4 B BuAE ABYX rpynn “Cyxux’ KOHTaKTOB.
KopyHa-M520 nmeeT aBa perynupyemblx YpoBHsi cpabaTbiBaHUsi, U cUrHanusatop o6pbiBa IMHUKN CBA3M C AATYUKOM.

Mo BXxoAHbIM Lensm MMeeT ypoBEHb UCKPO3aLLUTLI «ia» ¢ MapkupoBkow [Exia]llC/I1B.

Jonyctumble 3HaYeHMSI MaKCUMarbHOMO BbIXOAHOMO HanpsikeHus Uo, MakcumarnbHOro BbIXOAHOMO Toka | o a Takke
npegenbHble NapameTpbl BHELHUX MCKpobesonacHbIX anekTpuyeckux uenen 6apbep (HI)oB He AOMKHbI MpeBbIWAaTh
3Ha4YeHun, NpuBeaeHHbIX B Tabnuue 1:

Tabnuua 1
YpoBeHb Moarpynna | MakcumanbHoe | MakcumanbHbIn MakcumanbHas MakcumanbHas
B3PbIBO3aALLUThI BbIXOAHOE BbIXOAHOW TOK, BHELLHAS eMKOCTb BHELLHSAS
HanpsikeHve lo, A Co, Mk® WHAYKTUBHOCTb
Uo, B Lo, MIH
|[® 1IB Ic 1B
[Exia] 1IC/nB 24,0 0,12 0,11 0,75 15 6,0

rae |IC, 1B - nogrpynnbl B3pbiBO3aALLMLLEHHOIO 3r1eKTpoobopyaoBaHNS

CnpaBoyHas uHopmauus:

K kateropuu Il oTHocuTca oBGopynoBaHue, npumeHsieMoe Anst paboTbl B YCNOBUAX BO3MOXHOMO oGpasoBaHus
MPOMBILLIIEHHBIX B3PbIBOOMACHBLIX CMECEN ra3oB 1 B3BECEMN.

CywecTtsytoT Tpu nogkateropun kateropun ll: 1A, 11B, 1IC.

Kaxxgas nocnegytowas nof Kateropus BKoYaeT (MOXET 3aMeHUTb) NpeLecTBYIOLWY0, TO eCTb, NoaKkaTeropus
C aBnsieTcs BbiCLLEN 1 cOOTBETCTBYET TpeboBaHusAM Bcex kaTeropuii — A, B u C. OHa, Takum obpasom, sBnsieTcst camom
«CTpOrom».

IIA [Insa BHYTPeHHeW 1 HapyxHow yctaHoBku MPOMAH
1IB [Ins BHYTPEHHEW U Hapy>XHoW ycTaHoBkun STUNEH
IIC_[Ins BHYTPEeHHEN 1 HapyxHow yctaHosku BOJOPO[

YcnoBHoe 0603HayeHne 6apbepa (HIM), BxogHOW 1 BbIXOLHOWM curHan npuBeneHsl B Tabnuue2:

Tabnuua 2
HaumeHoBaHue 6apbepa (HI) O6o3HaveHne BxogHow curHan BbixogHon curHan
KopyHa-M520 KT>KI.425624.002.03 4-20 MA [Be rpynnbl cyxux koHTakToB ([CK*)
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Bapbepb! (HIM):

e ABMATCA CPeACTBaMM aBTOMaTM3aUMN TEXHONOMMYECKMX NPOLLECCOB;
e  ABMATCA CPEACTBaAMU N3MEPEHNI;

e  COOTBETCTBYIOT CTEMNeHu 3awmTbl OT BoAbl 1 nbinn IP30 no FOCT 14254

e 0 YCTOMYMBOCTU K KNMMaATUYECKMM BO3OENCTBMSM COOTBETCTBYHOT ucnonHeHuto YXJI1 kateropumn 3 no FOCT

15150, rpynnsl ucnonHeHunst C3 no FOCT P 52931-2008, Ho anst paboTkl npun Temnepatype -10...+60°C.
e bBapbepbl (HIM) BbINONHAKTCA B KOpNyce U3 akpUNHUTpUN-oytaguen-ctupona (ABS) ¢ KpenneHneMm Ha pewnky
35 mm DIN46277 (EN522 6e3 ncnosnb3oBaHUS LUNHbI 3a3eMIEHNS).

3. TEXHUYECKWUE OAHHBIE

3.1. TMutaHne Gapbepor (HI) ocywecTBNseTCa HanpsbkeHMeM MOCTOSIHHOrO Toka (24+0,48) B. HOMWHanbHbIA TOK
notpebnenus 6apbepos (HI) (npy BepxHeM nNpeaenbHOM 3HaYeHUM BXOAHOTO curHana) He npesbiwatot 100 MA.

3.2. MouwHocTb, notpebnaemas 6apbepom (HM): 2,0 B-A npu BepxHeM NpeAenbHOM 3Ha4YeHUM BXOAHOrO curHana (20 mA).

3.3. lorpeluHocTb yCTaHOBKM YPOBHS cpabaTtbiBaHusa ans KopyHa-M520 He gomkHa npeBbiwats 0,25 % ot gnanasoHa
W3MEHEHUS1 BXOZHOMO cUrHana.

3.5. Bapbepsbl (HIM) sBnstoTcs BUOGPOYCTONUMBLIMU U BUOPONPOYHBLIMY MPU BO3OEWCTBUM CUHYCOUAANbHON BUOpaLmmn B
OuanasoHe vacTtoT 5-25 'y v amnnuTygHbeiM cmelleHnem 0,1 mm, cornacHo TOCT P 52931-2008 ansa rpynnbl
ucnonHexus L3. MIaMeHeHne 3HayeHus BbIXOQHOIO CurHana, Bbi3aBaHHOe BO3fencTBuemM Bubpaunu, He npesbilaeT
0,1% amanasoHa M3MeHeHWsi BbIXOQHOro curHana.

3.6. WckpobesonacHsle Lenu 6apbepos (HIM) umetot B cootsetctBuM ¢ FOCT P 51330.10-99 ypoBeHb B3pblBO3aLLMTHI “id”,
(ocoboB3pbiBOGE30OMACHbIN) C napameTpamu, npeacTaBfneHHbIMM B Tabnuvue 1, And  B3pbiBO3ALLMLLEHHOTO
obopygnosanusa nogrpynn lIC, IIB.

3.7. MakcumanbHoe BbixogHoe HanpsikeHune (Up) Ha uckpobesonacHbIX BXOAHbIX KNeMMax He MpeBbILIAeT 3HaYeHuNn,
npencTaBneHHbIX B Tabnuvue 1.

3.8. BenuuuHa makcumanbsHOro BbixogHoro Toka (lg) B McKpoGesonacHbIX Lensix He MpeBbilaeT 3HavyeHun,
npeacTaBrneHHbIX B Tabnuue 1.

3.9. 3HayveHus napaMeTpoB MakcMMarbHOW BHeLLHen emkocTn (Co) 1 MakcumarnbHOW BHELIHEN UHOYKTUBHOCTU (LO) He
[OIMKHbI NPEBbIWATL 3HAYEHWI, YKa3aHHbIX B Tabn.1.

3.10. HanpspkeHue Ha nckpobesonacHoM BXOAE:

e He Gonee 22,5 B - npu HUXHEM NpeaenbHOM 3Ha4YeHNM BXOAHOrO curHana (4 MA);
e He MeHee 16,5 B - npu BepxHeM npegensHOM 3HayeHun BXoaHoro curHana (20 mA).

3.12. Hanbonblume gonycTuMble 3HAYEHMST MynbCcaLun HanpshkeHUst Ha uckpobesonacHbix knemmMax Gapbepos (HIM) He
npesbiwatoT 0,2 % n3MepeHHOro 3Ha4YeHus.

3.13. MakcmarnbHbI KOMMYTUPYEMbIA TOK 7.5 A npu HanpsbxkeHun 250 VAC.

3.14. AnekTpnyeckoe CONPOTUBIEHNE U3ONSALMU MEXOY BXOAHbIMMW, BbIXOAHLIMU LIENSIMU M Lenbio NuTaHust 6apbepos
(HM) coctaensetr He meHee 10 MOM npu TemnepaTtype okpyxawowen cpedbl nmoc 25 °C n oTHocuTensHoOM
BnaxHoctn 98%.

3.15. AnekTpuyeckasi U30NsaUMS MeXAy BXOOHbIMU M BbIXOAHbIMU Lensmu 6apbepoB (HIM) He ponyckaeT npobosi B
TeveHve 1 MyuHyTbl Npu HanpsbkeHnn 1500 B npm Temnepatype 23+5°C n oTHocuTeneHol BnaxHocTn 80%.

3.16. Bapbepbl (HIM) npegHasHadeHbl ans akennyataumm B atmocdepe Il no FTOCT 15150 npu cnegyrowmx yCnoBusix:

e TemnepaTypa okpyxatowen cpegbl ot -10 go + 60 °C
. MarHWTHbIE MONSA MOCTOSIHHOIO M MnepeMeHHoro Toka 4actoton (50 + 1) lu, HanpsbkeHHocTbo Ao 400A/m
noboro Hanpaenexusi n asbl;
e  OoTHocuTenbHas BnaxHocTb 30 - 80 % BO BceM guanasoHe TemnepaTyp.
3.17. bapbepsbl (HI1) B ynakoBke AN TpaHCNOPTUPOBaHWS BblAEPXNBAIOT BO34ENCTBME!
. Bmbpaumin no rpynne N2 no MOCT 52931-2008.
. Temnepatyp ot MuHyc 50 °C go nntoc 50 °C no MOCT 52931-2008.
. BnaxHoctn Ao 98 % npwu Temnepatype 35 °C 6e3 koHAeHcaumm Bnaru.

3.18. bapbepsbl (HIM) oTHOCATCS K OAHOYHKLMOHANBbHBIM U30enusiM.

3.19.CpegHsii  HapaboTka Ha oTka3 OGapbepa (HI1) c yyeTom TexHMYeckoro OOGCMyXMBaHUS,, perfiameHTUpPyeMoro
pykoBoAcTBOM Mo akcnnyataumn KT>KI1.425624.002 P3 — 120000 yacos.

3.20. CpeaHee BpeMsi BOCCTaHOBIEHUSA paboTocnocoOHoro coctosHus 6apbep (HIM)a - 2 vaca.

3.21. CpepaHui cpok cnyxobl 6apbepa (HIM) — 12 ner.

3.22.CpepgHuin cpok coxpaHsiemocTn bapbepa (HIM) — 3 roga.

3.23. YpoBeHb nomex, co3gaBaembix nNpu pabote 6apbepa (HI1), He npeBbiwaeT 3HayeHus1, yctaHoBneHHoro FTOCT 23511.

3.24. abapuTHble 1 NPUCOEAMHUTENbHBIE pasMepbl U paboyee nonoxeHne 6apbepos (HIM):
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3.25. Macca 6apbepoB (HI1) He npeBbiwaeT 250 .
3.26. BapuaHTbl BHELLIHUX 3NEKTPUYECKUX COEAUHEHWIA:

JaTtyuK ¢ BbIXOAHLIM
curHanom 4-20 mA

BapklBoonacHas 3oHa

Puc. 1

KOPYHO-M520

Puc. 2

4. KOMNNEKTHOCTb.

E— 7

O

McTouHuK
HanpsxeHus

3nekTpoasuratens,
Hacoc

~220B

OneKTpPOMarHuTHbIN
Kknanau

Bapbl Bo6e3onacHas 3oHa

4.1. Komnnekt noctaeku 6apbepos (HI) gomkeH cooTBETCTBOBATL NEPEYHI0 Tabnumubl 4

Tabnuua 4

HanmeHoBaHune

O603HaveHne

KonuyectBo

1. Bapbep uckposawmTsl (HIT)

KopyHna-M520

[MocTaBnsieTcs COOTBETCTBEHHO 3aKaay.

2. MacnopTt

KTXI.425624.001 MNC

lMocTaBnaeTca COOTBETCTBEHHO 3aKasy.

3. PykoBopacTtBO no
akcnnyaTauum

KT>KI1.425624.001 P3

oavH agpec

1 Ha napTtuio 6apbepos (HIM) ao 20 wT, nocTaBnNseMbiX B

5. YCTPOUCTBO U PABOTA EAPbEPOB (HMN). OBECNEYEHUE B3PbIBO3ALWMULWEHHOCTMW.

5.1. Bapbepsbl (HIM) obecneunBatoT B3pbIBO3ALUMLLEHHOCTb Brarogaps orpaHUYEHWU0 SMEKTPUYECKON MOLLHOCTU B
Lensix CBA3W ¢ AaTyvkamMu 1 ApyrMMu TEXHUHECKUMU CPeacTBaMm, pasMeLLEHHbIMU BO B3pbIBOOMACHOW 30HE.
5.2. dyHkumoHanbHas cxema 6apbepos (HIM) KopyHa-M520:
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600 bod

CuvrHan, nocTynarLLmMii OT B3pbIBO3ALUMLLEHHOMO AaTyuka, NPeobpasoBaHHbIi B YPOBEHb HANPSXKEHWUS NMOCTOSIHHOIO
YpoBHM cpabaTbiBaHWA MOPOrOBbIX YCUNUTENEN 3aJatoTcs
nonb3oBaTenem NOCPeACTBOM PErynMpoBKM MOTEHLMOMETPOB, PACNONOXeHHbIX Ha nepeaHen naHenu Gapbepa (HM) n
moryT coctaenatb ot 0 go 100% BxogHoro curHana. YpoBHu cpabatbiBaHus 6apbepa (HI) yctaHaBnvBawTca npwu
NOAKIOYEHUN BONbTMETPA K knemmam 14,15 (16,15) Ha nepepgHelt naHenu 6apbepa (HIM) cornacHo cxeme:

TOKa,

roe:

noctynaet Ha [[OBa MNOPOroBbiX YCUNUTENA.

CXEMA MOBEPKW BAPLEPOB (HIM) KopyHa-M520

Llens KoHT.
+Un |1 G§9 5
-Un |2
E |
o 4
o
To) |__
= 5
o [ st (PR
I | E !
s 7
: |3
LLj R3
o +Ex |9 }
< R2
a -Ex [10 z
R1
Uycr, |14
06w, [15 @ S2
Uyer, 16 |
Puc. 4

V - undpposoni BonbTMeTp (Hanpumep LU-31); PR - ommeTp (Hanpumep Tectep LI-4341);
P - nctouHuk nutanms +24 B (Hanpumep B5-7); PA - munnuamnepmeTp (Hanpumep Li4341);
R1 - marasuH conpotuenenuin MCP-63; R2 - obpasLoBas kaTtyLuka conpoTtuenenmin P-331 100 Owm;

R3 -

pesnctop C2-23-0,25-5100m.

HanpsipkeHue ycTaBku, COOTBETCTBYHOLLIEE YPOBHIO TOKa cpabaTbiBaHus!, BbMUCNSETCS MO hopMyne

Icp — 4

1)

Uyct = 4 Al + 1
roe:
Uyct  wWanpsixerue yctasku, B
Al AnanasoH N3MeHeHus BXoaHoro Toka ( Imax — Imin ), paseH 16 MA
Icp TOK cpabaTbiBaHus, MA

B 6apbepe (HIM) Kopyha-M520 B3pbiBo3aLMTHasA Lenb YCTaHOBMNEHA Ha BXOA4E YCTPOMCTRA.

-6 -
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6. MAPKUPOBKA.

6.1. Ha Tabnnuyke, npukpensneHHom k 6okoBow cTopoHe 6apbepa (HIM), umetotest cneayowme 3Hakm U Hagnucu:
e  TOBapHbIV 3HaK NPeANPUATUA-U3rOTOBUTENS;

e  HauMmeHoBaHWe U ycrnoBHoe o6o3HaveHne bapbepa (HIM);

e  nopsiakoBbI HoMep Gapbepa (HI) no cucteme Hymepauun 3aBoaa-n3rotoBuTenNs;

e  HasBaHue opraHa no ceptudukauum n Homep cepTudmkaTa;

®  [ManasoHbl U3MEHEHUSI BXOGHOTO ¥ BbIXOAHOIO CUrHAMOB ;

e  3HAYeHMe MaKCMManbHOrO BbIXOAHOrO ToKa lg, MakCcMmanbHOro BbIXOAHOTO Hanpshkenuss Uo 1 BenuyvHa

ponyctumoro HanpsikeHust U Max, npy KOTOpoM coxpaHsieTcst paboTtocnocobHocTs 6apbepa (HIM) (250 B);

e  ucnonHeHne 6apbepa (HIM) — DIN;

®  CXeMma BHELUHWUX 3MEeKTPUYECKNX COEAMHEHMI C YNPOLLEHHON YHKUMOHAanNbHoW cxemon 6apbep (HM)a;

®  3HaYeHWs NapameTpOB BHELUHEW nckpobesonacHom Lenu.

6.2. Y MeCT npMcoeauHEeHNs1 BHELLHUX aneKkTpuyeckmx uenen 6apbepos (HIM) HaHeceHbl HOMepa KOHTaKTOB KOMOAKM,
a Takke cnegyrowme Hagnucu: "MckpobesonacHasa uens", "Un", "IBbix", "+", "-", "MATAHUE", "KAHAN1", "KAHAN2",
"OBPbIB", "Uyct1", "Uyct2"

6.3. Ha TpaHcnoptHon Tape B cooTtBeTcTBUM C¢ TOCT 14192 OomkHbl ObiTb HAaHECEHbI HECMbIBAEMOW KpPacKoWn
OCHOBHble, [OMOSIHUTENbHbIE U WH(MOPMAUMOHHbIE HAANWCK, a TakKe MaHUMYMAUMOHHBbIE 3HAaKW, O3HavawoLlme
XPYTIKOE, OCTOPOXHO, BEPX, BEPEYb OT BJIAI'M, OTKPbIBATb 3[0EChH.

6.4. CnocoObl HaHeceHUs1 MapKMpoBKM Ha Tabnuukm Gapbepa (HIM) - niobble, obecneunBaroLne COXpPaAHHOCTL U
YeTKOCTb M300paXkeHnsi B TE4EHUE BCEro cpoka crnyxobl 6apeepa (HIM).

MpumeyvaHue. [JonyckaeTtcs no n.6.1. HAHOCUTb OTAENBHO NOPSAKOBbLIN HOMEP.

7. TAPA N YNAKOBKA.

7.1. YnakoBka 6apbepos (HI1) gomkHa obecneynBaTtb X COXPaHHOCTb NPW XPaHEHUN 1 TPAHCMOPTUPOBaHWN.

7.2. YnakoBky 6apbepoB (HIM) npon3BognTb No YyepTexam NpeanpusTUs-M3roToBUTENS.

7.3. Kaxpgbin 6apbep (HIM) gomkeH ObiTb 06epHYT crioem ob6epToYHON unu ynakoBoyHon 6ymarn FTOCT 8828 wunu
YINOXeH B MOTPEOUTENbCKYIO Tapy - KAPTOHHYH KOPOOKY, M3roTOBMEHHYH 13 rodpupoBaHHoro kaptoHa TOCT 7376 vnu
kapToHa kopoboyHoro FOCT 7933.

7.4. Bbapbep (HIM) gomkeH ObITb yNMOTHEH B KOPOOKE C MOMOLLIbIO NPOKNaA0K U3 KapToHa.

7.5. TMacnopT gomkeH ObITb BNOXEH B NOTPEOUTENLCKYIO Tapy COBMECTHO ¢ 6apbepom (HI).

7.6. YnakoBaHHasi kopobka JormkHa ObITb BNoXeHa B MeLIoK 13 Bymaru AByxXCrnonHon, ynakosoyHon FTOCT 8828.

7.7. KonwnyectBo 6apbepoB (HIM) B noTpebutensckoi Tape - He 6onee 10 WTYK.

7.8. Tepepn oTrpyskol ynakoBaHHble KOpobku ¢ 6apbepamu (HIM) gomkHbl GbITb YNOXEHbI B TPaHCMOPTHYHO Tapy -
powaTble awukm tvna W-1 TOCT 2991 nnm TOCT 3959. MNMpocTpaHCTBO Mexay CTeHKaMu, AHOM, KPbILLIKOW fALlimKa u
YMNaKOBOYHOW KOPOOKOW AOMKHO ObITb 3aMofIHEHO aMOpPTU3aLMOHHLIM MaTEPUanomM MNu npoknagkamu. TpaHcnopTHas
Tapa gofmkHa cooTBeTcTBoBaTh TpebosaHusam FTOCT 24634.

7.9. DkcnnyaTaumMoHHas M TOBapOCOMPOBOAMTENbHAA AOKYMEHTaUUs OoSkHa OblTb ynakoBaHa C NpUMEHEHWEM
ynakoBouyHbIXx MaTepuanos OCT 8828, cormacHo TpeboBaHWAM KOHCTPYKTOPCKOW [AOKYMEHTaUMU U YroXeHa Ha
BEPXHWI CINOW YNNOTHATENBHOrO Matepuarna TpaHCNOPTHOMN Tapbl.

7.10. Macca TpaHcrnopTHou Tapbl ¢ 6apbepamu (HI) He gomkHa npeBbiwath 15 kr.

8. OBLUINE YKASAHUA.

8.1. Mpwu nony4eHunmn awmkoB c 6apbepamu (HIM) ycTaHOBUTE COXpaHHOCTL Tapbl. B crniyyae ee noBpexaeHus
cnepgyeT COCTaBWTb akT U 06paTUTLCS C peknamaumen K TpaHCMOPTHOW opraHm3aumm.

8.2. B 3umHee Bpems sAwmkm ¢ 6apbepamu (HIM) pacnakoBbiBaloT B OTanMBaeMoM MOMELLEHUM HE MeHee
YyeM yepes 6 YacoB NOCrie BHECEHMS UX B MOMELLIEHME.

8.3. lMpoBepbTe KOMNNEKTHOCTL B COOTBETCTBUM C NacnoptoM Ha 6apbep (HIM).

8.4. B nacnopte Ha 6apbep (HIM) Heobxoanmo ykasaTb AaTy BBOAA B SKCMyaTaumio, HOMep akta u gaTy ero
YTBEPXAEHUS PYKOBOACTBOM MNpeanpuaTus-notpebutens. PekomeHOyeTCcs COXpaHWTb MacrnopT, Tak Kak OH
ABMNAETCS IOPUONYECKUM JOKYMEHTOM, MPW NPeabABIEHUN peknamauuin NpeanpusaTUio-M3roTOBUTENIO.

8.5. lMNpu nonyyeHun Gapbepa (HI) pekomeHaoyeTcs 3aBeCTM Ha HEro pPerncTpauMoHHbIA NUCT, B KOTOPOM
AOMKHbl ObITb yKasaHbl: HanmeHoBaHWe u Homep 6apbepa (HI1), HaMMeHOBaHWe opraHu3auumn, NOCTaBUBLLEN
6apbep (HIM). B nuct gomxkHbl 6biTh BKMOYEHBI AaHHbIE, Kacatowmecs akennyaTtaumm 6apeepa (HIM), Hanprumep:
aarta yctaHoBku 6apbepa (HIM), HaumeHoBaHMe opraHu3aumm yctaHaBnmatowen 6apoep (HIM), Mecto yctaHoBKK
O6apbepa (HIM), 3anucu no o6enyXmMBaHMIO C ykasaHMeM MMEBLLNX MECTO HEMCNPABHOCTEN U UX NMPUYUH.

MpeanpusaTne-n3roToBMTENb 3aMHTEPECOBAHO B MOMYyYEHUWM TexHu4eckor nHdopmaumm o paborte Gapbepa
(HI). Bce noxenaHusi MO yCOBEPLUEHCTBOBaHWIO KOHCTpyKuun Gapbepos (HI) cneagyeT HanpasnsATb B agpec
npeanpuATUS-M3roToBUTENS.
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9. YKASAHVWE MEP BE3OMNACHOCTM.

9.1. Mo cnocoby 3alnTbl YenoBeKka OT NOPaXXEHWs NeKTPUYeckum TokoM Gapeepsbl (HIM) oTHOCATCS K Knaccy
01 no FOCT 12.2.007.0-75.

9.2. Bapbepbl (HIM) He TpebytoT MCMONb30BaHMSA YCTPOWCTB 3a3eMI1eHUs]

9.3. OBkcnnyataums OGapbepoB (HIM) paspeliaetcsds TOMbKO NPW  HAMUYUMU  UMHCTPYKUMM MO  TEXHUKE
6e3onacHoCTW, YyTBEPXOEHHON pykoBoAUTENEM NPeanpuaTUa-notTpebuTens.

10. OBECMNEYEHUWE B3PbIBO3AUWWUILUEHHOCTHW NPU MOHTAXE BEAPLEPOB (HM).

10.1. Bbapbepbl (HIM) ycTaHaBnuBalTCA BHE B3pbIBOOMNACHBIX 30H MOMELLEHWIN 1 HAPYXKHbBIX YCTAHOBOK.

10.2. Mpexge 4Yem MpuUCTYNUTb K MOHTaxy OapbepoB (HIM), Heobxooumo ocmoTpeTb ux. [pu 3aTOM
Heo6Xxo4MMO NPOBEPUTL MAPKMPOBKY MO B3pbIBO3alUMTE, a Takke yoeamTbes B LIeNIOCTHOCTM KopnycoB GapbepoB
(HIM). MoHTax GapbepoB (HI1) mormkeH Npov3BOAUTLCA B COOTBETCTBUM CO CXEMOWM BHELIHUX COEAMHEHWMN,
npueegeHHon Ha puc. 2 (cm. n. 3.26)

10.3. MapameTpbl NnHUK cBA3N Mexay 6apbepom (HIM) u B3pbIBO3aLLMLLEHHBIM 311EKTPOOOOPYAOBaAHMEM HE
OOMKHbI NPEBbIWATh 3HAYEHUN, yKa3aHHbIX B Tabn.1. JIMHMS CBSI3NM MOXET ObiTb BbIMNOMHEHA NOOLIM TUMOM
9KPaHWPOBAHHOTO KaBersi ¢ MeAHbIMM MPOBOJAMM CeueHreM He meHee 0,35 MM® U [JOMXHa COOTBETCTBOBATb
TpeboBaHusam MY3.

10.4. Tpu moHTaxe Gapbepos (HI1) HeobxoaMMo pykoBOACTBOBaThbCA HacToswmm P3O, rason 3.4. M3,
rnason 7.3 MY3 u gpyrmmmn JOKyMeHTamu, AEUCTBYHOLLMMN B JAHHOW OTPaciy NPOMbILLIIEHHOCTH.

11. N1OPANOK YCTAHOBKW.

11.1. Bapbepsbl (HI1) MOHTUPYIOTCS B NONOXEHWMU, YKa3aHHOM Ha puc. 1 (cM. n. 3.24 HacTosuwero PJ).

11.2. Bapbepsbl (HIM) kpenstca Ha DIN-periky TS35 ¢ nomoLblo cneumanbHOro 3amka, pacrnoioKeHHOro Ha
kopnyce Gapbepa (HIM). Kabenu nckpobesonacHbix Lenei U 0Obl4HbIX HEB3PLIBO3ALLULLEHHBIX 3MEKTPUYECKMX
uenen 6apbepoB (HIM) gomkHbl GbITb pacnonoxeHbl MO pasHble CTOPOHbI MX Kopnyca. BHewHwne npoBoga
NOAKII0HAKTCS K COOTBETCTBYIOLUM FHE3[jaM KONOAOK C BUHTOBLIM COEAUHEHWNEM.

11.3. [Mpwu BbIGOPE MeCTa yCTAaHOBKU HEOOXOAUMO YUUTbLIBATL CreaytoLlee:

e MecTa ycTaHoBku GapbepoB (HIM) gormkHbl obecneuvBaTb yaoOHble ycnoBusi Ans obcnyxuMBaHUs ©

AEMOHTaxa;

e ycnoBus paboTtbl 6apbepa (HIM) gomkHbl ObiTh HE XyXXe, yKa3aHHbIX B pasgerne 2 HacTosiwero PJ;

e cpepa, okpyxawwasa bapbep (HIM), He gormkHa copepXaTb MPUMMECEW, BbI3bIBAKOLIMX KOPPO3WIO €ro

neTtanen.

11.4. BHewHue coeauHeHuss 6apbepoB (HI) npyu MoOHTaXxe OCYLLECTBMsSiTb B COOTBETCTBUM CO CXemMamu,
npuBeaeHHbLIMU Ha puc. 2 (cm. n. 3.26).

11.5. B mecTtax yctaHoBku 6apbepoB (HI1) gomkHbl ObiTb NPUHATLI MEpPbI, UCKMOYaloLWMe NosiBreHne nmbo
NMOCTOAHHOE AEeNCTBME Pa3NIMYHOro poda Nomex oT paboTbl CMITOBOrO 3NeKTPOobopyA0BaHUS.

BHumaHue! Mpu paboTe ¢ BUHTaMM KIeMMHbIX KONoAok 6apbepoB
(HM) Heo6x0AMMO UCNONb30BaTbh OTBEPTKU CrieCapHoO- o o _1 - 141 N_
MOHTaXHble ¢ NpsAMbIM wnuuem (FTOCT 24437-93) Tun 4 unun Tun 6
( UcnonHeHus B unu C ) ¢ wmpuHom paboyen yactu b 2,5-3 mm.

/

Tun 4 Tvn 6
WcnonHenna Bin C

12. OBECNEYEHUE B3PbLIBO3ALWWNILEHHOCTHU NMPU SKCMNNYATALUUN BAPLEPOB (HN).

12.1. K akcnnyaTauum 6apbepos (HI) gormkHbl AonyckaTbCs nuua, U3yymBLUME HACTOSILLYIO MHCTPYKLUMIO U
npoluelumne HeobxoanMbIA NHCTPYKTaX.

12.2. Mpwn akcnnyaTtaummn 6apbepos (HIM) Heo6xo0aMMO BbINOMNHATL BCE MEPONPUSTUS B MOSIHOM COOTBETCTBUM
¢ pasgenamu 9, 10 Hactoswero P3. lMNMpn 3ToM HeobxoAMMO PyKOBOACTBOBATLCS HACTOSILLMM PYKOBOACTBOM,
Myd, v OpyrMMuM HOPMAaTMBHBIMW AOKYMEHTaMW, OMpeAensiowyMy  JKCryaTaumio  B3pbiBO3ALUMLLEHHOTO
anekTpoobopyaoBaHus.

12.3. TMpun oakcnnyataumn 6Gapbepbl (HIM) pomkHbl nogBepratbCs CUCTEMATUHECKOMY BHELUHEMY W
nepuognyeckomMy OCMOTpam.

12.4. Mpu BHewHeM ocmoTpe H6apbepos (HIM) HeobxoamMMo NpoBEpPUTDL:

1) otcytcTBME 0OpbIBa UMM NOBPEXOEHNS U30NALMN COEANHUTENBHBIX NPOBOAOB;
2) HapexHOCTb KpenfeHns NpoBOAOB B KNEMMHbIX konodkax 6apbepa (HIM);
3) oTcyTCTBME BMATUH U BUOMMbIX MEXaHUYECKNX NOBPEXAEHUN, a TaKxKe Nblnu 1 rpsasn Ha kopryce 6apbepa (HI).

12.5. OkcnnyaTtaums 6apbepos (HIM) ¢ noBpexgeHnsaMmn n HeMCNpaBHOCTSIMU KaTEropuyeckn 3anpeLuaeTcs.

12.6. MNpn npodmNaKkTM4ecKkoM OCMOTPE AOIMKHbI BbiTb BbINOMHEHbI BCE BbllleyKa3aHHble paboTbl BHELLIHEro
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ocMmoTpa.
12.7. TepuognyHocTb NpodmnakTuiecknx ocmoTpoB 6apbepoB (HIM) ycTtaHaBnnBaeTcsa B 3aBUCMMOCTU OT
NPOU3BOACTBEHHBIX YCIOBUIA, HO HE pexe ABYX pas3 B rof.
12.8. QkcnnyaTaums 6apbepor (HIM) gomkHa NpoM3BoANTLCA B COOTBETCTBUMM C TPeOOBaHMAMM HACTOSILLErO
P3O, rn.3.4. N33, a Takke ApYrMx UHCTPYKLMIA, AENCTBYOLNX B JaHHOW OTPACIN NPOMBILLIIEHHOCTU.
13. METOOUKA NMOBEPKN.

HacTosillas meTogmka pacnpoCTpaHseTCcss Ha MepBMYHYI0O MOBEPKY Mpu BbiNyCKe W3 NPOU3BOACTBA,
nepBUYHYHO MOBEPKY NMOCIIE PEMOHTA U NEPUOSNYECKYIO B NMPOLIECCE 3KCMyaTaumm.

MexnoBepoyHbIi MHTepBan - 4 roga.

13.1. Nepep BknoyeHnem Gapbepos (HI) ybeanTbcsi B COOTBETCTBUM X YCTAHOBKM U MOHTaXa ykasaHusM,
M3noxeHHbIM B pasgenax 10,11 HacToswero PO.

13.2. lNoeepka Gapbepos (HI1) BkrtovaeT B cebs crnepyoLmne onepaumm:

Tabnuua 5
O06s13aTeNbHOCTL NPOBEAEHMS
HavnmeHoBaHue onepauum npu nosepke Pasnen
nepBUYHON nepuoamyeckon METOANKN
1. BHelwHM ocMOTp Oa [a 13.3
2. MpoBepka anekTpn4eckon NPOYHOCTHN U CONPOTUBIIEHUS]
posep P P P Oa Het 135
nsonsuum gns 6apbepos (HM) KOPYHAO-M520
3. OnpegenexHve MOrpewwHOCTN YyCTaHOBKM YPOBHS
pen p Y yp fa fa 136
cpabaTbiBaHus

Mpy noBepke NPMGOPOB AOMKHLI UCMOMb30BaTLCS! 3TANIOHHbIE W BCMOMOraTernbHble CPeACcTBa U3MEPEHUIA,
yAOBMETBOpPSIOLLMNE YKazaHHbIM HKe TpeboBaHMSIM 1 MMEIOLLME AEVCTBYOLME CBUAETENbCTBA O NOBEPKE.

Mpy NnpoBepKe aNeKTPUYECKON NPOYHOCTU U CONPOTUBMNEHUS U30NSLMMN PEKOMEHOYETCS UCMONb30BaTh:

e ycraHoBky YIY-10M,

e  merommeTp M4100/3 ( HanpsixxeHue 500 B ).

MepeyeHb OCHOBHOro 06opyAOBaHUS A MOBEPKU:

e  BONbTMETP yHMBEpPcanbHbin umdposon W31, 0-10 B, knacc TouHoctn 0,005/0,001;
e MmarasuH conpotusneHun MCP-60M, knacc TouyHoctu 0,2;

e Mepa anekTpudeckoro conpotuenennst P331 100 Om, knacc TouHoctn 0,01;

e NCTOYHUK NUTaAHUA NOCTOsIHHOro Toka b5-75, 0-50 B,

e ommeTp P386.

13.3 llpy npoBedeHUn BHELUHEro ocMoTpa AOMMKHO ObiTb ycTaHoBreHo cooTBeTcTBue 6Gapbep (HIM)a
cnepyowmm TpeboBaHuAM:

e npoBepsieMbln 6apbep (HIM) He gomkeH MMeTb NoBpeXaeHUA U AedeKToB, yXyaLaoLWmnX ero BHELUHUN
BMA U NPENATCTBYOLLMX Er0 NMPUMEHEHNIO;
e  Ha noBepxHocTU aeTtanewn bapbepa (HIM) He gonyckalTca KOPPO3MK, PaKOBWHbI, 3ayCEHULbI, TPELLMHbI U
AedeKTbl MOKPbLITUIA.
Bapbepbl (HIM), 3abpakoBaHHbIE NPY BHELLHEM OCMOTpE, AarnbHeWLe NpoBEpKe He noaexar.
13.4 YcnoBus NpoBEPKM M NOATOTOBKM K HEN:
e Oapbep (HI) gomkeH ObITb ycTaHOBNEH B paboyee NONoXeHWE;
e TemnepaTtypa okpyxatoLiero Bo3gyxa (23 t 2) °C;
e  OTHOCUTENbHas BNaXXHOCTb Okpyxatowen cpeapl oT 30 o 80 %;
e aTtmocdepHoe aasneHue ot 84 go 106,7 klMa;
e Bbigepxka 6apbepa (HIM) nepes Ha4anom UCMbITaHWA NOCNe BKIMIOYEHWS TUTaHUSA JOIDKHA ObiTb He MeHee 10 MUH.

13.5 TlpoBepka 3NEKTPUYECKON MPOYHOCTU U COMpOTMBIEHUs m3onauumn anst 6apbepoB (HM). MpoBepky
3MNEKTPUYECKOTO COMPOTUBMNEHNUS U30NSLMU  MPOU3BOASAT MEXAY BXOOHLIMU M BbIXOAHLIMW LensiMu 1 LiensiMun
NUTaHMsA MEraoMMETPOM C HanpsbkeHMeM nocTtosiHHoro Toka 100 B.

OTcuyeT nokasaHwui, OnNpeaensioLnX SNEKTPUYECKOE COMPOTMBIEHNE U30NSLMU, NPOBOAAT NO UctedeHun 1
MWH Nocre NPUMoXeEHUs1 HANPSBKEHUS K UCMbITYyeMbIM Liensim 6apbepa (HIM).

Bapbep (HI) cuuTaetca BbliAEpPXaBLUMM MWCMbITAHWE, €CMU COMPOTMBIIEHWE W3ONAUMM COOTBETCTBYET
TpeboBaHusm n.3.16.

[MpoBepKy anekTpM4eckor NPOYHOCTU U3ONALMU MEXAY BXOAHBIMU U BbIXOAHLIMW 3NEKTPUYECKUMW LensaMu
Npyv HOpMarbHbIX YCIOBUSIX NPOM3BOOSAT C MOMOLLbI YCTAHOBKM, MO3BOMSIOWEN NMaBHO MOBbILATHL
ucnbiTaTenbHoe HanpshkeHne oT Hyna go (1500 + 7,5) B B TeyeHne Bpemenn oT 5 o 20 C (C MOLHOCTBLIO Ha
CTOPOHE BbICOKOTO HanpsbkeHust He meHee 0,25 kBA).

Mpubop BbigepkMBaOT NoA4 AENCTBUEM UCMbITATENBLHOIO HaMNPsSKEHUs1 B Te4eHne 1 MUH. 3aTtem HanpshkeHune
CHWXAlOT A0 HyNsl, NOCMe Yero UcnblTaTenbHas yCTaHOBKa OTKIOYaeTCs.
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Bapbep (HI) cunTaeTcs BbliAepXXaBLUMM WUCMbITAHWE, €CNY BO BPEMSI UCMbITaHUSI OTCyTCTBOBan npoboin
nsonaumn.

13.6 OnpepeneHne NOrpeLLHOCTM YCTaHOBKW YPOBHS cpabaTbiBaHus.

13.6.1 ToBepsiembii Gapbep (HIM) nogknunTb K COOTBETCTBYHLIMM MpuMbopaM COrMacHoO Cxeme,
npuBeaeHHoON Ha puc. 4 (n. 5.2. HacTosuwero PJ).

3agatbCs 3Ha4YeHUSAMM BXOAHbIX CUrHaNoB B COOTBETCTBUM C AaHHBbIMU, NpuBeAeHHbIMU B Tabnuue 6.

Tabnuua 6
[rnanasoH nameHeHus
IBx = 4-20 mA
Tekywiee Namepsiemoe
3HayeHue IBX, 3Ha4veHne UBX,
MA B
4,0000 0,4000
8,0000 0,8000
12,000 1,2000
16,0000 1,6000
20,0000 2,0000

3HayeHVs BXOOHOro curHana onpenensitoTcst KOCBEHHbIM METOAOM - M3MEPEHVEM NafeHus HanpsKeHUs Ha
06pasuoBbIX KaTyLUKax CONPOTUBIEHNSI.

3apaHne BXogHOro curHana:

BxogHon curHan 3agaeTca Mara3vHOM conpoTmBneHuni R1.

13.6.1.1. OueHuBaeTCs NOrpeLIHOCTb 3a4aBaeMoro ypoBHsl cpabatbiBaHus. 3adaHHble YPOBHU BXOOHbIX
curHanoB BblbupatoTca cornacHo Tabnuue 6. HanpshkeHwe ycTaBku, COOTBETCTBYHOLLEE 3a4aHHOMY YPOBHIO,
yCTaHaBNMBaETCsA C NOMOLLLIO nMetowmxcsa B 6apbepe (HIM) perynstopoB ypoBHs cpabaTbiBaHus (1-ro unm 2-ro),
W KOHTpOnupyeTcs BonbTMeTpoM PV2. N3mepeHue OeicTBUTENBHOrO YpOBHS cpabaTbiBaHWs OCYLLECTBMSIETCS
no obemm yctaBkam. lNnaBHO yBenuuMBasi BXOOAHOW TOK W KOHTPONMpYsl Mo BofbTMeTpy PV1 HanpsikeHue Ha
06pasuoBomM pesnctope R2, onpeaensieTcss MOMEHT 3aMblkaHUs “CyxuX” KOHTAKTOB perne Mo nokasaHuio oMMeTpa
PR1. Bbibop ycTaBok — ¢ nomoLubto nepekntoyatens S1 (puc. 4 (0. 5.2. HacToswero PJ). MorpelHoCTb YpOBHS
cpabaTbiBaHUS onpegensieTcst o hopmyne:

UBx — UBX. U3M.
Yy = 100 e 2)

Umax
roe:
Yy NOrpeLIHOCTb YPOBHS cpabaTbiBaHns, %
Uex. 3agaHHOe BXO4HOe HanpshxeHue, BblbpaHHoe no Tabnuue 10 1 namepeHHoe BonbTMeTpom PV2
Usx.zm. fl,eVICTI'iVITeJ'IbeIVI ypoBeHb cpabaTtbiBaHNs, U3MepeHHbIM BonbTMeTpom PV1 npu 3ambikaHnm
Cyxux” KOHTaKToB
Umax 3HayeHWe nageHus HanpsbkeHus Ha peanctope R2 (100 Om) npu BxogHom Toke 20 MA (2 B)

MorpelwHOCTb YCTaHOBKM YPOBHS cpabaTbliBaHWs He JomkHa npeBbliwats 0.25%.

13.7.0dpopmneHmne pesynbTaToB NOBEPKM

Mpu nonoxuTenbHbIX pesynbTaTax NoBepkM 0hopMNSeTcs CBUAETENBCTBO 0 noBepke cornacHo NP 50.2.006-94.

Mpn oTpuuaTenbHbiXx  pesynbTaTax CBUAETENbCTBO O MOBEepKe He BblJAeTCs, a CBUAETENbCTBO O
npeablayLien noBepke aHHynupyeTcs.

14. 1PABUNA XPAHEHUA U TPAHCMOPTUPOBAHUA.

14.1. YcnoBus TpaHcnopTupoBaHusi GapbepoB (HIM) B ynakoBke NpeanpusiTUsi-u3roTOBUTENS [OOMKHbI
COOTBETCTBOBATb YCNOBUsiM XpaHeHus 6 no MOCT-15150.

14.2. bapbepbl (HIM) B ynakoBke TpaHCMOPTMPYIOTCA BCEMW BUAAMMW TpaHCMopTa B KPbITbIX TPAHCMOPTHBIX
cpencTeax, B TOM YuCne B OTannMBaeMbIX repMeTU3MpOBaHHbIX OTCEKax, B COOTBETCTBUM C JOKYMEHTaMMU:

¢ "O6LwMe NpaBuna NepeBo3kM rpy30B aBTOTPaHCNOPTOM", yTBepXXaeHHble MuHaBToTpaHcom PCPCP;

» "[paBuna nepeBo3ku rpy3os", usgaHme" TpaHcnopTt", MockBa;
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o "[paBuna nepeBo3ku rpy3oB”, yTBepXaeHHble MnHmuctepctBoM peyHoro ornota PCOCP;

¢ "ObLwme cneumanbHble NpaBuna nepeBo3ku rpy3os”, yTeepxaeHHbie MuHMopdnoTom;

e "PyKOBOACTBO MO [PYy30BbIM MEPEBO3KAM HA BHYTPEHHUX BO3AYLUHLIX JNUHUSX", YTBEPXKAEHHbIE

MuHucTepCcTBOM rpaxkgaHCKoOW aBmaLmu;

Bo Bpems norpy3o4Ho-pasrpy3o4Hbix paboT 1 TpaHCMOPTMPOBAHUS SLLMKN HE AOIMKHbI NOABEpraTbCs peskum
yAapam u BO3AeNCTBUIO aTMocdepHbix ocagkoB. Cnocob yknagky SIWMKOB Ha TpaHCMopTUpYloLee cpeacTBo
[OJMKEH UCKIoYaTb UX NepeMELLEHME.

14.3. Cpok npebbiBaHusa 6apbepos (HI) B COOTBETCTBYIOLLMX YCMOBUSAX TpAHCMOPTMPOBaHus He Bonee 3 mec.

14.4. PacnakoBka 6apbepoB (HI1) B 3MMHee BpeMsi Npou3BOAMTCS B OTannMBaeMbIX MOMELLEHNSIX, B KOTOPbIX
yCTaHoBIneHa TeMnepaTypa, COOTBETCTBYIOLLASA YCNOBUAM XpaHEHUS, C BbIAEPXKKON B HEl B TeyeHue 6 u.

14.5. XpaHeHune bapbepos (HI1) gomkHO cooTBeTcTBOBaTh ycrnoBusaM xpaHenns 1 no FOCT 15150. Awwmkn
MOTYT XPaHWUTbCSl Kak B TPaHCMOPTHOW Tape, C yknaakou B wTabensx o 5 siukoB Mo BbicOTe, Tak U 6e3
YMaKOBKU - Ha CTennaxax.
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	ЭНЕРГЕТИЧЕСКИЕ БАРЬЕРЫ ИСКРОЗАЩИТЫ
	КОРУНД – М520
	V - цифровой вольтметр (например Щ-31); PR - омметр (например тестер Ц-4341);
	P - источник питания +24 В (например Б5-7); PA - миллиамперметр (например Ц4341);
	R1 - магазин сопротивлений МСР-63; R2 - образцовая катушка сопротивлений Р-331 100 Ом;


