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BBEOEHUE

HacTosiLee pykoBoACTBO MO aKcnnyatauum (B ganbHenwem - PJ)
COOEPKUT TEXHUYECKME [AaHHble, OMUCaHVe MPUHUMMNA MOCTPOEHUS
cxembl Onoka nutaHus gatdamkoB 2000M-Ex, a Takke cBeneHus,
HeobxoayMble ansi NPaBUITbHON ero aKCrsyaTaumm.

1 ONMMNCAHUE U PABOTA
1.1 Ha3HaueHue

Bnokn nutanus gatydukoB 20000M-Ex (B ganbHenwem — 65o-
K/) npeaHasHa4vyeHbl AN opraHu3auuu nutaHua, npyema u npe-
obpasoBaHMs MHHOOPMATUBHBIX CUTHANOB OATYUKOB U OPYrUX YCT-
PONCTB CUCTEM MPOMBbILLIIEHHON aBTOMAaTUKN, PACMONOXEHHbIX BO
B3pbIBOOMACHOW 30HeE.

Bnokn cHabxeHbl nckpobesonacHbIMU LENSMU YPOBHS «ia»
nnn «ib» (B 3aBUCMMOCTM OT BapWUaHTOB WCMOSIHEHMUS) U UMEIOT
MapKnpoBKy no B3pbiBo3awmte «ExiallC» unn «ExiblIC» (cmoTtpu
Tabnuuy 2).

Bnokun cootBeTcTByOT TpeboBaHuam MOCT P 51330.10-99 un
npeAHasHa4YeHbl Anga paboTbl C gaTynKammn, MMEKLNMN BUA B3pPbl-
BO3aLLNTbl «MCKpobe3onacHasi anekTpuyeckasa Lenby, Hanpumep,
AaTynKN OaBneHnst U TemneparTypbl.

Mo METPOSIOrM4YECKNM CBOMCTBaMm Onoku no
FOCT P 52931-2008 siBnistotcsa cpeactsaMmn N3MepeHnin.

BriokM no yCTOMYMBOCTM K KNUMaTUYECKMM BO3LENCTBUAM
cooteeTcTBYeT ucnonHeHno YXJ1 kateropumn 3 no NOCT 15150-69,
rpynnel ucrnonHexnms C3 no NOCT P 52931-2008, Ho ons paboTsl
npw Temnepatype ot muHyc 10 go nntoc 60 °C.

Mpw akcnnyaTauum 6noka gonyckarTca BO34ENCTBUS:

- CUHycoupgarnbHon Bnbpauum ¢ yactotom ot 10 go 55 'y um
amnnutygon oo 0,35 mwm;
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- MarHuUTHbIX TMOMIEN MEPEMEHHOro Toka C 4acToTon
(50 £ 1) 'y n HanpsikeHHocTbo Ao 400 A/m.

1.2 TexHNYeCKMe XxapaKTepUCTUKN

1.2.1 Bnokn umMelT napameTpbl B3pbIBO3aALUUTLI UCKpobe-
30MacHbIX uUenen: MakcumarsnbHble 3Ha4YeHUsl BbIXOAHOrO Hanps-
XeHus Uo, BbIXogHOro Toka lo, BeIxogHoM mMowHoOCTK Po, a Takke
9(PPEKTUBHOE 3HaA4yeHMe HanpskeHuss Um Kn  xapaKkTepuCTUKK
obopynoBaHus Lo, Co, npuBegeHHble B Tabnuue 1.

Ta6bnuua 1
Moarpynna o6o-
YcnoBHoe 0b603Ha4YeHne napameTpa PypoBanmsi/ 3xa-
yeHne napameTpa
IcC | 1B
AP EKTMBHOE 3HaYeHMe HanpshkeHna Um, B 242
MakcrumanbHoe BbixogHoe HanpshkeHne Uo, B 25,2
MakcrmanbHbI BbIXOAHOW TOK |0, MA 105
MakcumanbHasga BbixogHas MoLwHOCTb Po, BT 0,66
MakcmanbHaa BHELWHSS WHOYKTUBHOCTbL Lo, 3 15
MIH
MakcmanbHasi BHeLWHAS eMKocTb Co, MKD 0,1 0,6

1.2.2 VicnonHeHuns 6n10koB npuBeaeHbl B Tabnuue 2.

Tabnuya 2
lNpederibHble 3Ha4YeHUs1 8bIXOOHO20 cuz2Hara,
HaumeHosaHue WA
2000rM-Exia n 4-20
- 0-5
2000M-Exib
X 0-20

Mprnmep 3anmcn obosHayveHust 6noka nNpu 3akase:
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Bnok nutaHusa 20000M1-Exia 4-20 MA, 3 WITyKW.

1.2.3 Bbrnokn co cTopoHbl NepegHen NaHenu COOTBETCTBYIOT
cteneHn 3awmTbl IP30 no TOCT 14252-96.

Bnoku npegHasHadeHbl ona mMoHTaxa Ha DIN-penky (35 mm)
NN ONs YCTAHOBKWU Ha CTEHe.

1.2.4 Bnokn UMelT OAHY UcKkpobesonacHyo uenb Ans nura-
HUA OaTYMKOB U nNpuema MHMOPMATMBHLIX CUrHanoB A4aTyMKoB U
OAMH KaHan npeobpasoBaHus. HoMunHanbHas ctatndeckast xapak-
TEPUCTUKA KaHana nMHenHas n onpeaensietTcsa opmyrion:

Y, -Y
Y=Y()+%(X—4), (1)

roe Y — Tekyuwlee 3HayeHuMe BbIXOAHOro curHana kaHana
npeobpasoBaHus, MA;
X — Tekyllee 3Ha4YeHne MHPOPMaTUBHOIO curHana, MA;
Yo, Yk — HWKHUA, BEPXHUN npegenbl WU3MEHEHUs
BbIXOOQHOroO CUrHasa kaHana npeobpasoBaHusi, MA;

4, 16 — HWKHUN Npenen, ananasoH U3MeHeHUa NHGOop-
MaTUBHOroO curHana, MA.

1.2.5 ConpoTUBMEHNE N NPOYHOCTb M3OMSALMN COOTBETCTBY-
0T NPpUBEAEHHBIM B Tabnumue 3.
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Tabnuuya 3
ConpoTuBreHne n3ons-
NcnbiTaTtensHoe Ly, MOM, npn Temnepa-
Llenn Hanps)xeHue, Type, °C
B (23+5) (60 * 3)
Cwurnosas uenb OTHOCK- 1500 40 10
TEeNbHO Kopryca, MC-
Kpobe3zonacHon u Bbl-
XOOHOW uenen

1.2.5 lutaHne Gnoka OC¥LLI,€CTBJ'IF|6TCF| OT CeTu nepemen-
HOro ToKa HanpshkeHneM (220*%%/33) B v yactotoin (50 + 1) Iy,

[MuTaHmMe BGroKOB OT CEeTU, K KOTOPOW MOAKMYAKTCA CUMoBbIe
9NEeKTPOYCTaHOBKM  (Hanpumep,  KOMMPeccopbl,  MarHUTHblE
nyckatenu v gp.), cosgalowme B KOMMYTAUMOHHOM PEXUME UX
paboTbl UMMNYMbCHbIE MOMEXW, AOSMKHO OCYLUECTBMATLCA 4epes3
ceTeBble (PUNbTPbLI HWXKHUX 4YacToT W cornacHo YD [ormkHbI
NPUHUMATBLCA MEpPblI B COOTBETCTBUM C AENCTBYHOLLUMMW NpaBuiamm
Ans orpaxaeHnss NpnbopoB OT BPEOHOro BO3OENCTBUSI CUMNOBbLIX
9NEKTPOYCTaHOBOK.

BHUMAHME! HEBbIMONHEHWVE OAHHbLIX TPEEOBAHUMN
MOXET NMPUBECTU K NMEPETOPAHUMIO CITABOTOYHOIO
NPEAOXPAHUTENA, YCTAHOBJIEHHOIO B CXEME BAPbE-
PA MCKPOSBALLNTbI, KOTOPbI HAPAQY C OCHOBHbLIM
CBOUM HASHAYEHMEM OCYLWECTBNAET TAKXXE BJIOKW-
POBKY MCKPOBE3OMACHOW LIEMW OT BPEAHOIO AENCT-
BNA CETEBbLIX MMMYJIbCHbLIX NMOMEX.




2.087.012 P3 8

1.2.6 MowHocTtb, noTpebnsemas 6nokom, He 6onee
5,0 B-A.

1.2.7 WckpobesonacHble BXOAHbIE Lenn 6rioka paccumnTaHbl
Ha NogkrYyeHne MHMOPMATUBHbLIX Lenen ¢ YHUPULMPOBaAHHbLIM
curHanom noctosiHHoro Toka 4-20 mA no NOCT 26.011-80.

1.2.8 KaHan npeobpa3oBaHus 6noka paccumtaH Ha paboTy
C Harpy3kamun He 6onee 750 Om ans curHana 4-20 nnun 0-20 MA u
He bonee 2,5 KOm ansa curHana 0-5 MA.

1.2.9 lNpepenbl gonyckaeMon OCHOBHOW MOrPeLUHOCTU KaHa-
na npeobpasoBaHus, BblpaXeHHble B MPOUEeHTax OT AuanasoHa
N3MEHEHNA BbIXOQHOIo curHana, pasHbl £ 0,1.

1.2.10 Tpepenbl OONOMHUTENBHOW MNOrPELHOCTM KaHana
npeobpas3oBaHUa NpU U3MEHEHUN TemnepaTypbl OKpyXKatoLlemn
cpenbl Ha kaxable 10 °C paBHbl NpegenamMm 4OMyckaemMon OCHOB-
HOW MOrPEeLLUHOCTH.

1.2.11 Tlpegenbl AOOMOMHUATENBHOW MOrpewwHoCTM KaHana
npeobpas3oBaHns MPU U3MEHEHUUN HaNPsS>KEeHUA NUTaHUA pPaBHbI
npegenam SOnyckaemon OCHOBHOW MOrPeLlHOCT!.

1.2.12 HanpsikeHne Ha BXoOHbIX WCKpobBe3onacHbIX Lensax
6noka paBHo (17,7 + 2,4) B (Toke, paBHoM 20 MA).

1.2.13 lNynbcaumn He NpeBbILLatoT:

- 80 MB gnsa BbixogHoOro curHana kaHana npeobpasoBaHugd
Npyn BEPXHEM MNpefenibHOM 3HayeHUM ToKa Ha HOMUHaNbHOM CO-
NPOTUBNEHUN HArpPy3Ku;

- 40 mB gna HanpspkeHus nckpobesonacHbIX Lenen npu Ho-
MUHanbHOM Harpy3ske 20 MA.

1.2.14 Macca 6noka He 6onee 0,4 kr.

1.2.15 NabaputHble  pasmepbl  65ioka  nNpvBedeHbl B
npunoxeHumn A.

1.2.16 Cnocobbl  kpenneHuss  OGNOKOB  nNpuBedEHbl B
npunoxeHun b.

1.2.17 CpegHsass HapaboTka Ha oOTka3 Onoka He MeHee
25000 u.
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1.2.18 CpefgHui cpok crnyxobl He meHee 10 nerT.

2 NICNONb30OBAHUE NO HA3HAYEHMUIO
2.1 CocTtaB usgenusa

B cocTtaB nsgenus BxogAaT 6ok U TeXHUYeckas JOKyMeHTa-
Lus.

2.2 YCTpOUCTBO U NPUHLMUN PabOThbI

2.2.1 O6wwmn Bua 6noka npeacTaBrieH B NpuUnoXxeHnn A.

2.2.2 bnok coctont wn3 nOnatbl  UCKPO3aWUTbl W
ctabunusartopa (A2), nnatbl NINTaHUA U BbIxogHOro kackaga (A3) u
nepexogHon nnatbl cBsasen (A1) npukpenneHHoM K nuueBOn
Kpbiwke. MNnatel A2, A3 no HanpasnswLWNMM yCTaHaBNMBaKTCS B
KOpMNyC, KOTOPbIN 3aKpbliBAE€TCS KPbILLKOW C 3aLlenkou.

Ha nepexogHon nnate cBasen (A1) yCTaHOBNEHbI KOJOAKM
OS5 NOAKMIOYEHNSA BHELLHUX Lenen.

2.2.3 CTpyKkTypHas cxema 6rnoka npuBeaeHa B NnpuroxeHun B.

brnok coctout 13 noHwxawwero TpaHchopmaTtopa T,
BbIMPSIMUTENBHOrO  MOCTa, UNbTPA, WUCTOMHMKA  NUTaHUSA
ctabunuamposaHHoro (MIMNC), ©Gapbepa wuckposawmtel (BN3),
3aKpbITOro  cneuuanbHOW  KPbILWKOW, U npeobpasosaTtend
Hanps»keHus B BbixogHom Tok (MHT- BbIxogHOW Kackaa).

HanpsbkeHne nutaHmsa 220 B yepes pasbem konogku 22, 23
nogaetcs Ha NePBUYHYIO 0BMOTKY MOHMXXatoLLLEro
TpaHccopmatopa T. Co BTOpMYHOM OBMOTKM TpaHcdopmaTtopa
HanpsbkeHne Yepes BbINPAMUTENbHbIM MOCT U (punbTp NocTynaet
Ha WUIMC. CurHan HanpsbkeHus, NponopuyMoHanbHbIA TOKY B LEMNu
nuTaHusa gatyuka, ¢ b3 nogaetca Ha MNHT n npeobpasyetcs B
COOTBETCTBYHLUMA BbIXOOHOM TOKOBbIM curHan 0-5, 4-20, unn
0-20 MA B 3aBMCUMOCTU OT UCMNONHEHUs Bnoka (cMm. Tabnuuy 2).
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2.3 Ob6ecne4yeHue B3pbIBO3aALUULLEHHOCTU

2.3.1 bnokn npegHasHavyeHbl N9 COBMECTHOW paboTbl C
B3pbIBO3aLUMLLEHHBIMW AaTyMkamMu B UCKpobe3onacHOM UcCnosHe-
HAW, YOOBNETBOPSKOWMMW NapaMeTpaM BHELUHEW Harpysku
(cm. Tabnvuy 1).

2.3.2 WckpobesonacHoCTb BXOOHbIX uenemn ornoka
AOCTUraeTcs 3a CYET OrpaHUYeHUs TOKa W HanpshkeHus B ero
3MEKTPUYECKMX LiensiX 40 UCKpobe3onacHbIX 3HaYeHW, a Takke 3a
CYEeT COOTBETCTBYIOLLErO BbINOSTHEHUS KOHCTPYKLUMK Brioka.

2.3.3 OrpaHnyeHne ToKka 1 HanpsbKeHnsa B MCKpobe3onacHbIX
uenax 6noka A0 MCKpobesonacHbIX 3Ha4YeHUrM [OOCTUraeTcs
Hanuynem B 611oke BCTpoeHHbIX 6bapbepoB nckposawmtbl (BAN3).

2.3.4 OrpaHnyeHne Toka KOpOTKOro 3amblkaHusa  (li)
OCYyLLEeCTBNSAEeTCS yCTaHOBKOW B B3 pesuctopa C
CONpOTMBNEHMEM He MeHee 255 Om.

2.3.5 OrpaHnyeHne HanpskeHus B Lenu NUTaHus OaTYUKOB
Ha ypoBHe He Oonee 25,2 B ocywecTtBnserca € MNOMOLLbBIO
ctabunutpoHoB IN5349B.

2.3.6 OrpaHnyeHne Toka Ha ypoBHe 24-34 MA ocyLLEeCTBNSAETCS
crneumarnbHON 3NEKTPOHHOM CXEMOW, OrpaHMyMBaroLLEN TOK B LENn
MUTaHWss JatuMka W TOK B uenu, obpasyeMon OTKPbITbIMU
CTabuUnUTpoHamu.

2.3.7 OJnekTpuyeckue LUenu, ranbBaHUYECKN CBSA3aHHbIE C
nckpobesonacHbIMU LieNsaMu, a Takke CUNoBble Lenu NepemMeHHoro
Toka (220 B) pasgeneHbl nedYaTHbIM 3KPaAHOM LUMPUHOW He
MeHee 1,5 MM. OKpaH 3feKTpu4eckn COeaMHEH C BbIBOgAMU
3KpaHHbIX 0OMOTOK CMNOBOro TpaHcopmaTtopa, a Takke ¢ AByMS
AyGnvpyloLwWnMMm 3axKuMmamm 3a3emMreHust.

2.3.8 bapbep wuckposawmtbl (BU3) ¢ aByXx CTOPOH 3akpbIT
cneumanbHbIMU KpblLLKaMW, NMELLINMM Hepa3bopHyto
KOHCTPYKLMIO.

2.3.9 TlpoBoauTb PEMOHT M BoccTaHoBreHne BU3 umeet
NpaBo TOSbLKO NpeanpuaTUe-n3roToBUTESb.
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2.3.10 TpaHcdopmaTop BbIMNOSIHEH B COOTBETCTBMU  C
TpeboBaHnam NOCT P 51330.10-99. 3nekTtpuyeckne napameTpbl
BHELUHUX WCKpOBe3onacHbIX Lenen OorpaHnyeHbl 3HaYeHUsMH,
npvBeaeHHbIMY B Tabnvue 1.

24 MapkupoBka u nnombupoBaHue

2.4.1Ha nuueBon naHenn 6noka HaHEeCeHoO:

— HaMMeHOBaHMe 1 0603Ha4eHme Broka;

— TOBapHbIN 3HAK NPeanpUATUS-N3roTOBUTENS;

— Hagnucb «McKpobesonacHble Lenny;

- 0603HaYeHNs1 BHELUHUX Lienemn.

2.4.2 Ha 6okoBo NOBEPXHOCTM BrioKa HAHECEHO:

— ycrnoBHoe 0603HayeHne 6noka;

— TOBapHbIV 3HaK NPeanpUATUS-U3roTOBUTENS;

— 3Ha4YeHWs1 NnapaMeTPOB BHELLHEN UCKpobe3onacHou Lenu;

— NOpsiAKoBbIN HOMep 6floka no cucteme Hymepaumu
NpeanpuATUS-U3roToBUTENS;

- AnanasoH N3MEeHEHUS BbIXOAHOMO CUrHarsos;

- napameTpbl CETU NMUTaHWS;

- 1o BbIMycKa;

- 3HaK yTBEPXOAEHUS TUNA;

- Hagnucbk «COEJTAHO B POCCUN».

2.4.3 Ha TpaHCnopTHOW Tape HaHeCceHbl MaHUMNYNALMOHHbIE
3Haku: «XPYTIKOE, OCTOPOXHO!», «BEPX».

2.4.4 TlInombupoBaHne 6r5i0ka OCyLLECTBMSIETCA  4Yepes
OTBEPCTUS B NMLIEBOM KpbllKe 6noKka n oTBEPCTUS B NPO3pavyHOM
3aLUTHON KpbiLKe (CM. npunoxeHue A).

2.5 Tapa un ynakoBka

2.5.1 bnoku ynakoBblBalTCs B KOPOOKM M3 KOPOOBOYHOro
KapToHa.
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2.5.2 [lpn TpaHCNOPTUPOBAHUM B KOHTEMHepe Onoku
AOSDKHbI BbIThb YNOXEHbI B KOPOOKM U ALLMKN U3 KapTOHa.

253 Awmkn JormkHbl BbITe 06UTBI BHYTPU BOOOHEMPOHMLAEMbIM
MaTepuarniom, KOTOpbIN NPeaoXpaHAET OT MPOHMKHOBEHMS MNbINW 1 Briaru.

2.6 OO6wue ykaszaHus

2.6.1 Mpn nonyvyeHnn aAwWmMKoB ¢ 6rnokamm Heobxoaumo
YCTAHOBUTb COXpaHHOCTb Tapbl. B cnyyae ee noBpexaeHns
cnegyeT cocCTaBUTb akKT M 0BpaTuTbCA C  peknamaumen K
TPaHCMOPTHOW OpraHn3aunn.

2.6.2 B 3umHee Bpems AWMKM ¢ Bnokamu pacnakoBbiBaTb B
oTannMBaemMoM MOMELLEHUM HEe MeHee, 4YeM 4Yepe3 8 4 rnocrne
BHECEHMS UX B MOMELLEHME.

2.6.3 [llpoBepuTb KOMMMNEKTHOCTb B  COOTBETCTBUM C
nacnopTomM Ha Bnok n ero paboTocnocobHOCTb.

2.6.4 PekomeHOyeTCcA  COXpaHATb  nacrnopT,  KOTOPbIn
ABNSETCA  OPUANYECKMM  OOKYMEHTOM MNpu  NpeabsaBreHum
peknamauum npeanpuaTUio-M3roToBUTENO M NocTaBwmky. B
nacnopT OOSMKHbI BKIIOYATLCA [aHHble, KacalolMecs XpaHeHUs m
akcnnyaTauum 6noka.

2.7 YKasaHusa mep 6e30nacHoOCTH

2.7.1 ObcnyxuBaroLwmn nepcoHan He gonyckaeTcs K paboTte
6e3 npoBeaeHNa NHCTPYKTaXa no TexHMKe 6e30MacHOCTN Ha MecTe
YCTaHOBKM 6r10Ka.

2.7.2Tlo cTeneHn 3alWuTbl YerioBeka OT MOopaXeHus
9NEKTpUYeCckMM TOKOM 65iok  oTHocutca K kraccy 0 no
rOCT 12.2.007.0-75.

2.7.3 He ponyckaeTcs 3aMmblkaHWe KOHTaKTOB CETEBOro
pasbemMa, a TakKe JNUHUN CBA3M MeXay OfOoKOM U BHELUHEWN
B3pbIBO3aLLMLLEHHOM annapaTypou.
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2.8 Obecne4yeHne B3pbIBO3aALUULLEHHOCTU NPU MOHTaxe

BHUMAHUE! Ol NMPUMEHEHNA BJIOKOB C YPOBHEM
B3PbIBO3AWWNTbLI «ia» OOIMKEH BblTb OPFAHM3OBAH OT-
OENbHbIN NCKPO3ALLMTHBLIA KOHTYP 3A3EMIEHWA C CO-
NPOTUMBITEHNEM HE BOJEE 1 OM.

[na 6nokoB ¢ ypoBHEM B3pbiBO3aWMThl «ib» gonyckaeTtcs
MCKPO3alMUTHOE 3a3eMfleHME BbINOMHATL  [MyX03a3eMIIEHHON
HenTpanbio C CoONnpoTUBNEHMEM He bornee 4 Om.

Tonbko 3TKU UcCNonHeHWs 6roka JonyckakT M NO3BONSAOT
o6beaMHEHNE MWHYCOBOWM LUMHbI NUTaHMSA Broka C MCKPO3aLunT-
HOW LUMHOM M NOAKMNIYEHME K HUM LIeNN Harpyskn, a Takke yHk-
LMOHanNbHO obecneymBaldT COBMELLEHNE INEKTPUYECKNX Leneu
Gnoka n apyrmx npubopoB 3MeKTPOaBTOMATUKW, ranbBaHUYECKU
CBSA3aHHbIX C 06LLEN LLUNHOW 3aLUTHOIO 3a3eMIEHUS.

2.8.1 brnok oTHocuUTCA K anekTpoobopygoBaHuio 0b6Liero
NCMOMNHEHUS N YCTaHaBNMBAETCH BHE B3PbIBOOMNACHbLIX 30H.

2.8.2 lNepen MoHTaxxom 6roka cregyeT OCMOTPETb €ero,
NpoOBEPUTbL MAapPKMPOBKY NO  B3pblBO3aWMTe, 3asemnsdiollee
YCTPOWCTBO, LIENOCTHOCTb KOpryca W OTCYTCTBME MNOBPEXOEHWM
3a)KMMOB.

2.8.3 lMepen npucoeanHeHnem NNHUA CBA3N C
B3pPbIBO3ALUMLLEHHBIMM daTyMKkaMn GOk OOMmMKEeH ObiTb HAOEXHO
3a3eMIieH.

2.8.4 KOHTpOnb BKIOYEHUS MUTAHUA OCYLLECTBASETCA MO
CBEYEHUIO MHAUKaTopa Ha NnueBon naHenn 6oka.

2.8.5 TlogknioyeHne 6noka nNpPoM3BOAUTCS B CreayloLeM
nopsiake:

- NOAKMNIOYMTb HEB3PbIBO3ALUMLLEHHbIE BHELLHME uenm (18, 19);

- NOOKMYUTL Lenu nutanunsa (22, 23);

- 3aMepuTb HanpskeHne Ha KoHTaktax (5, 6), KOTopoe He
OOMKHO NpeBblwaTh 25,2 B NOCTOAHHOIO TOKa;

- OTKIIOYUTb HaNPsKEHWE NMUTAHUS;
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- NOOKIMOYMTb BHELLHWEe uckpobesonacHble uenu (5, 6) n 3a-
KPbITb NPO3pPaYyHON 3aLMTHOM KPbILLKOW, ONSIoMbMpoBaTh.

2.8.6 locne 3aBepLueHns MOHTaxa NpoOBEPUTH
COMpOTUBIIEHNE 3a3eMIIEHMSI.

Mpn nogkntodeHnn B6noKoB C YPOBHEM B3PbIBO3ALLMTLI «ia»
COMPOTUBIIEHNE CMneunanbHOro KOHTypa 3a3eMfeHna He O0SDKHO
npesbiwaTts 1 Om.

Mpn nogkntoyeHnn 6510KOB C YPOBHEM B3PbIBO3aLLMThI «ib» K
[Nyxo-3a3eMSfIeHHON HeWTpanu COoNpoOTMBIEHME WCKPO3aLMTHOMO
3a3eMneHus JoImkHoO ObiTb He bonee 4 Om.

2.8.7 Mpn MmoHTaxe BNokoB HEOBXOOMMO PYKOBOACTBOBATHLCSA
HacToswmm P3, rmason 3.4 M33M1, MY v agpyrummn gokymeHTamu,
AENCTBYHOLUMN B J@HHOW OTpaciy NPOMbILLIIEHHOCTMW.

2.9 MNMopapok yctaHOBKMU

2.9.1 bnok MoOHTMpOBaTb B MOSIOXEHUN, YKa3aHHOM B
npunoxeHna A.

Mecto ycTaHOBKM Onoka [JOfmkHO ObiTb  yaobHO Angd
NpoOBeAEHNS MOHTaXa, AEMOHTaXa 1 00CNyXnBaHus.

2.9.2 lMapamMeTpbl BHELHNX COEAUHEHUN 6riIoKka OOSMKHbI
cooTBeTCcTBOBaTh TpeboBaHuaM Tabnumubl 1. ConpoTuBneHue
N30M19uUMn NPOBOJOB WUCKpoBe3onacHoM Lenn OOMMKHO OblTb He
meHee 30 MOM. JIMHMA cBA3KM MoXeT OblTb BbINOMHEHA SHOObIM
TUNOM kabensi ¢ MeAHbIM NPOBOAOM ceueHreM He MeHee 0,35 Mm°
cornacHo NMY3, anuHou - He 6onee 1000 m.

2.9.3 BHelwHne coeaunHeHuss  6noka npu MOHTaXe
OCYLLECTBNATb B COOTBETCTBMM CO CXemMaMum npunoxenma I
MoHTax 1 noakniyeHne 6roka ocyLecTBAATb B COOTBETCTBUN C
pasgerniom 2.8. lNpu gemMoHTaxe BCe onepauun npousBoauTb Npu
OTKNIOYEHHOM HaMNpPsHKEHUN MUTaHUS.

294 lMpn ™MoHTaxe 6noka oOpaTUTb BHUMaHWE Ha
BbINOSHEHNE TpeboBaHui n. 1.2.5.

PekomeHnayetcsa Lenm nMTaHus annapartypbl
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3MeKTpoaBTOMaTUKM, 3MEKTPUYECKU CBSI3aHHOM o}
MHdopMaTMBHbIMKN KaHanamu 6nokoe 2000M-Ex, nogknwouyaTb K
CeTU MNEepemMeHHOro ToKa COBMECTHO 4epe3 orpaHuymTenmu
UMMYMbCHLIX NepeHanpsXXeHnn U nogaBUTENN BbICOKOYACTOTHbLIX
nomex, Hanpumep, Tmna «lMnunoTy.

210 [MoprotoBKa K paboTe

2.10.1 MNepen BknoveHnem 6noka, npoweawero MnpoBEPKY
TEXHNYECKOr0o COCTOSIHUSA, crieayeT yoeanTbCcsl B COOTBETCTBUN €ro
TpeboBaHNAM YCTAHOBKM WU MOHTaXa, M3MNOXEHHbIM B pasgenax
2.8,2.9 PO.

211 ObecneyeHue B3pPbIBO3aLLMLLEHHOCTHU npu
aKcnnyatauum

2.11.1 Mpn askcnnyataumm 65oka HeOBXOOMMO BbINOSHATL
BCE MEponpuaTMS B MOSIHOM COOTBETCTBMM C pasgenamu
«ObecnevyeHne  B3pbiBO3awmweHHoCTM» U «ObecneveHne
B3pPbIBO3ALUMLLEHHOCTM MPU MOHTaxe» Hacrtoswero P3. Kpowme
TOro, Heobxoanmo BbINOSTHATb MECTHbIE NHCTPYKLUNNK,
OEenCTBylWme B [AaHHOM OTpacnv MPOMbBILLSIEHHOCTU, a Takke
Apyrne HopMaTMBHbIE JOKYMEHTbI, Onpeaesnstowmne SKcnyaTauuo
B3pbIBO3ALLMLLEHHOIO 3NEKTPOoobopy0BaHUS.

2.11.2 He ponyckaetcsa akcnnyatauusa GriokOB C MapKUPOBKOM
«Exia» B Tex cnydasix, Korga OTCYTCTBYeT ranbBaHN4eckoe
pasgerneHne uUx BbIXOAHbIX MHJPOPMALMOHHBLIX KaHaroB OT CUIOBOW,
CUrHarbHOW UM OCBETUTENBHOW CeTen NepemMeHHOro Toka.

3 METO/A4bI U CPELJCTBA IN1OBEPKU

[aHHbIN pasgen ycTaHaBnMBaeT MeToabl U cpeacTBa NepBuY-
HOM U Nepuoanyeckmnx noBepok 6rokoB. MeXnoBepoYHbI MHTep-
Ban — ABa roga.

3.1 Onepauun NoBepKU
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3.1.1 [Mpun noBepkax O4OSMKHbI NPOM3BOAUTLCS Onepaumn,
yKasaHHble B Tabnuue 4.

Tabnuua 4
HaumeHogaHue onepayuu
pau Ne nin.
rnosepku
1 BHewHun ocmoTp 3.6.1
2 3mepeHne 9reKTpuyYecKkoro CornpoTUBIEHNA WU30- 3.6.2
naunmn
3 lNpoBepka LEenoCTHOCTM NCKpobe3onacHbIX Lenemn 3.6.3

4 OnpepeneHne OCHOBHOW MOrPELUHOCTN KaHana 3.6.4
npeobpas3oBaHus

5 lNpoBepka HanpskeHMss Ha BbIXxoge Uckpobesonac- 3.6.5
HbIX Lenen
6 OdhopmrieHne pesynbTaToB NOBEPKU 3.6.6

3.2 CpepacTtBa noBepKu

3.2.1 [lpun nosepke 6GMOKOB HEOOBXOOMMO NMPUMEHUTL Cpen-
CTBa NoBepku cornacHo tabnuue 5.
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Tabnuua 5
OcHo8HbIe xapakmepucmu- P
eKoMeHOyemoe
HaumeHogaHue | Ku, Heobxodumbie Orisi rpo-
obopydosaHue
8epKuU

OTanoHHas mepa | HommHaneHoe conpoTuBne- P331
conpoTtuBnenuns | HMe 100 Om; Knacc TOYHOCTMU

0,01

HomuHanbHoe HanpsikeHue
MeraommeTp 500 B; norpeluHocTb He bonee ®4101

+ 2,5 %, npegenbl U3MepeHs

ot 0 go 100 MOwm
MarasuH conpo- | Knacc TouHoctn 0,05 MCP-63
TUBIEHNN
Lindoposon am- | Knacc TouHoctn 0,005/0,001 131
nepBONbLTMETP
JTabopatopHbi | Mpegensl perynuposaHna 0-
aBToTpaHcdop- | 250 B, ToK Harpy3ku 2 A, KOH- NATP-2M
mMaTtop TPOSb HaNpPsHKEHUs No

BONbTMETpPY Kn.1,0
BonbTmeTp ne- | MNMpegensl namepenuns ot 0 go L4313

pemMeHHOro Toka

250 B,

lpumeyaHue — [lonyckaeTcs npumMeHeHne obopynoBaHuA
NoBbIX TUMOB, OCHOBHbLIE XapaKTEPUCTUKN KOTOPbLIX HE XYyXXe Mpu-
BeJeHHbIX B Tabnuue

3.3 TpeboBaHusa K KkBanudumkaumum nosepurtenen

3.3.1

[MoBepky ONOKOB [OMMKEH BbIMOMHATL MNOBEpPUTEND,

NPOLUEALINIA UHCTPYKTaX MO TeXHWKE Ge30MacHOCTU, OCBOUBLLNIA
paboTy ¢ noBepsieMblM GIIOKOM U UCMOSb3yeMbIMU STaNIOHAMM.
MoBepuTenb OOMKEH OblTb aTTecToBaH B COOTBETCTBMM C

MP50.2.012-94

«CU. Topsiook

CpeacTB N3MepeHnin».

aTTecTauuu

noseputenen
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3.4 TpeboBaHue 6e30nacHOCTU

3.4.1 [lpn npoBegeHMn noBepku Heobxoommo cobniogaTb
TpeboBaHna 6e3onacHoOCTN, NpeaycMOTpeHHble «[pasunamu
TEXHMYECKOW 3KcnnyaTauun dneKTpoyCcTaHOBOK noTpebutenen um
npaBunamMm TeXHMKM 6e30nacHOCTU Npu 3KchnyaTauum 3nekTpo-
ycTaHoBOK notpebutenen» (u3g. 3), FOCT 12.2.007.0--75,
NOCT 12.1.019-79, TOCT 22261-94, ykazaHnamu no 6esonacHo-
CTW, U3NOXEHHbIMM B P3 Ha noBepsiembln npeobpasoBaTenb,
NpUMeHsieMble 3TanoHbl 1 BCNoMoraTenibHoe obopyaoBaHue.

3.5 YcnoBus noBepkKu 1 NnoaroToBKa K Heun

3.5.1 [lloBepka GnokoB [OfMKHA MNPOBOAUTLCA B HOpMarsib-
HbIX YCITOBUSIX:

— HanpsbkeHue nutanus (220 + 4,4) B;

— KO9(P(PULMEHT BbICLLUMX rapMOHUKK He Bbonee 5 %;

— Temnepartypa oKpyxatowero sosgyxa nntoc (23 + 2) °C;

— BpPEMS BblAEpXXKM OfOKOB MNOCME BKIOYEHUSI HE MEHee
30 MuH.

3.5.2 [lepen Ha4anom noBepku MOBEPUTESb LOOSMKEH W3Y-
YNTb PYKOBOACTBO MO 3KCMyaTaumm NOBEPSIEMbIX CPeACTB U3me-
PEHUIN, 3TANOHOB U OPYrNX TEXHUYECKUX YCTPOWCTB, MUCMNOSNb3ye-
MbIX MNPV NOBEPKE, M NpaBuia TeEXHMKM 6e30MacHOCTH.

3.5.3 Cxema npoBepku 6roka npusedeHa B NpusioxeHun [.

3.6 lMpoBeaneHue noBepku
3.6.1 BHewHuli ocmomp

Mpn BHeLHeM ocmoTpe 6noka Heobxo4MMO NPOBEPUTD:

- COXPaHHOCTb NNOMO;

- Hanuyne MapKMpOBKW MO B3PbIBO3ALLMTE;

- OTCyTCTBME OOpbLIBOB UM MOBPEXOEHUN MU3ONSAUUN JIMHUIA
coeJUHEHWUN;

- HaOeXHoCTb nNpucoegnHeHus kabenen;
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OTCyTCTBME 0OPLIBOB 3a3eMMAIOLLNX NPOBOAOB;
NPOYHOCTb KPENNEHUs 3a3eMeHNs;
OTCYTCTBUE BMATUH, BUOANMBIX MEXaHNYECKMX MOBPEXOEHNN;
LLeNOCTHOCTb CBETOBOIO MHAMKATOPa BKNIOYEHUS NMUTaHUS.
brnok, 3abpakoBaHHbIV NPU BHELLHEM OCMOTpE, AalbHeunLen
NpoBepPKe He NOOMEXUT.
3.6.2 UsmepeHuUe arileKmpu4YecKo20 ConpomuesieHuUs!
MNepen NpoBepKon cCoeanHNTE KOHTaKTbl cornacHo Tabnuvue 7.

Tabnuua 7

[MpoBepsieMble Lenu 3aMKHYTble KOHTaKTbl
CunoBas uenb 22,23
MckpobesonacHasa uenb 5,6
Llenb kaHana npeobpasoBaHus 18, 19
Kopnyc 8,9

N3mepeHne npoBoauTe MEraoMmMeTpoM C HOMWHaIbHbIM
HanpsbkeHnem 500 B.

MeraommeTp NOAKMAYMTE K MpoBepsieMbiM Lensam U
npoBeauTe OTCYET NoKa3aHuUM No UCTEYEHUN BPEMEHMU, 3a KOTOpOoe
nokasaHnsa MeraoMmmMmeTpa yCTaHOBSATCS.

Bnok cunTaloT rogHbIM, €crnv nokasaHusi MeraommeTpa He
HWXXe 3HaYeHUIn, NpMBeaAEHHbIX B Tabnuue 3.

3.6.3 llposepka uennocmHocmu uckpobesonacHbix ueneu

[MoaknounTe Ha Knemmbl MckpobesonacHbIX Lenen 5 n 6 am-
nepsonbTMeTp ZV1 B pexume mnamepenmna toka (uenn R1-1, R2-1
OTKITOYEHbBI) U 3adOUKCUPYNTE NoKasaHus.

Bnok cunTtaeTcsa rogHbIM, ecrnv 3Ha4YeHne ToKa He npeBbllla-
eT 105 MA.

3.6.4 OnpedesieHue ocHOo8HOU nozpewHocmu (n. 1.2.9)

OnpeneneHve OCHOBHOM MOrpeLIHOCTH KaHana
npeobpas3oBaHNs NPOBOAUTE MPU MNSATU 3HAYEHUSIX, PABHOMEPHO
pacnpefeneHHblX Mo AuanasoHy, BKMoYas HUKHUA U BEPXHUI
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npeaensl.
[nsa Kaxxgoro NpoBepsieMoro 3Ha4YeHus paccunTante
3Ha4YeHne MHPOPMATMBHOIO Toka B MCKpOBe3onacHbIX LIensix no

dopmyne (2).

X="1"Yo 16,4 2)
K 0
roe X — 3HayeHne MHGOPMaTMBHOMO TOKa MKpobesonacHom Lenu,
COOTBETCTBYHOLLEE NPOBEPSEMOMY 3HAYEHUIO, MA;
Y — npoBepsieMoe 3Ha4YeHne Toka, MA;
Yo , Yk - HWKHMI, BEPXHUN Npenensl gManadoHa U3MeHEHUs
TOKa KaHana npeobpasoBaHus, MA;

4, 16 — HWKHUX npenen, ananasoH U3MeHeHust nHhopma-
TMBHOIO TOKa nckpobesonacHom uenu, MA.

Mpu nomowm marasmHa conpoTtmerieHns R1-1 noo4vepenHo
YyCTaHOBUTE 3HAYeHUs1 MHOPMATMBHOIO TOKa B UCKpobesonacHom
Lenu, cooTBeTCTBylLWME npoBepsAeMbiM. KOHTponb ycTaHaBnu-
BaeMbIX 3Ha4YE€HWN OCYLLeCTBMTE MO UM(PPOBOMY BOSBbTMETPY
ZV1, NOOKITIOYEHHOMY K KNeMMaM «HanpsbkeHne» 3TarnoHHOW Me-

pbl conpoTtusnenusi, R2-1. Tok paccuntante no oopmyrne:
U

100 )
roe | — 3HayeHue Toka, MA,
U — nokasaHune BonbTMeTpa, MB;
100 — conpoTuMBreHne aTanoHHon mepbl, OM.
3aTeM nepeknoyarT ungposon BonbTMeTp ZV1 Ha Krewm-
Mbl «HanpsXKeHuey» aTanoHHon mepbl R4-1 1 paccumTbiBalOT U3-
MepeHHOe 3HadeHne Toka kaHana npeobpasoBaHna Yu3Mm, nosnb-
3ysicb pbopmynon (3).
PaccuutanTe:
- ANA KaXOoro npoBepseMOro 3Ha4YeHWs Kaxgoro kKaHana
npeobpasoBaHua Ai B MA:
Ai = Yunami — Ynpi, (4)
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- OCHOBHYIO NMpUBEAEHHYIO MOrpeLHOCTb KaXaoro kKaHana Y

B NPOLIEHTaX:
7 =A/(Yk-YO)x100 , (5)
rae A — Hambonbliee n3 3HavyeHun Ai, pacCuYMTaHHbIX MO
dopmyrne (4), MA;
YK, YO — BEPXHUW, HWKHUA npefenbl WU3MeHEHUs
BbIXOQHOMO curHana kaHana npeobpasoBaHus, MA.
Brok cuntatoT rogHbIM, ecrnn paccumTaHHoe rno gopmyne (5)
3Ha4yeHne cooTBeTcTBYET TpeboBaHmsam n. 1.2.9.
3.6.5 [Ipoeepka HanpsiKeHUs1 Ha ebixode uckKpobe3onac-
HbIx yeneu (n. 1.2.12)

[MpoBepKy HanNpshkeHNs Ha BbIxoge WCKpobesonacHbIX
uenen npoBOAUTE, YCTAHOBMB C  MOMOLWbIO  MarasuHa
conpoTtueneHnn R1-1 3HayeHne wmH@opmaTmBHOro Toka 20 MA.
KoHTponb ocylwiectBute, nogknoumne BonbTMeTp ZV1 K Knemmam
«HanpsbKeHust» aTarioHHoOM Mepbl conpoTtueneHna R2-1. Tlo
nokasaHusiM BoSfibTMETpPa paccynTamTte Tok no dopmyne (3).

[Mepekntounte BOMLTMETP Ha BbIXO4 WCKPOBe3onacHbIX
uenen 5 n 6 N NPOKOHTPONUPYUTE pe3ynbTaT NU3MEPEHUS.

brnok cuutalT rogHbIM, ecnu pesynbTaTbl U3MEPEHUN
HaNpPsXKeHNs Kakaon uckpobesonacHoM Lenu COOTBETCTBYIOT
TpeboBaHusam n. 1.2.12.

3.6.6 OgpopmsieHUe pe3yribmamos rnoeepKu

[MonoxutenbHble pe3ynbTaTbl NEPBUYHOM MOBEPKU OGOPM-
NAKTCA 3anuUCcbio B NacrnopTe C ykasaHueM [aTbl MOBEPKU U Moa-
NMUCLIO MOBEPUTESA, YOOCTOBEPEHHON KITEUMOM.

Mo pe3ynbTatam nocneaywLwmx noBepoK noseputenem
ochopmngaeTca ceupgeTensctBo 0 noeepke no NP 50.2.006-94
«lMpaBuna no metponorun. NCW. lNMopagok nposeaeHUs NOBEpPKU
CpeacTB N3MepeHnn.

Mpnbop, He ygposneTBopAOWMA TpeboBaHNAM OOHOrMO U3
NyHKTOB MOBEPKN, BpakyeTca N He OOMYCKAeTCs K NPUMEHEHWIO.
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MNpn aTOM BbINycKaeTca M3BELLEHWE O HEMpPUrogHOCTU COrfacHo
MNP 50.2.006-94.

4 MPO®UNAKTUYECKUA OCMOTP

MepuognyHOCTb  NPOUNIAKTUYECKUX  OCMOTPOB  Bnoka
yCTaHaBnMBaETCS B 3@aBUCMMOCTU OT NPOU3BOACTBEHHBIX YCIOBUN,
HO He pexe, YeM ABa pa3a B rog. B npouecce npodmnaktn4eckoro
OCMOTpa JOSMKHbI ObITb BbIMNOSIHEHBI CReayoLme MeponpusaTUs:

- YUCTKa 3aXXMMOB OI0Ka;

- YACTKaA BHYTPEHHEro MoOHTaxa 6roka (Kpome 4acTten,
3aKpbITbIX Hepa3bopHbIMU KpblLLKaMK);

- NpoBepKa LENOCTHOCTU Maek, KpernmeHus n  U30nauun
NpOBOAOB OOBEMHOIO MOHTaXa.

5 NPABUNA XPAHEHUA N TPAHCTTOPTUPOBAHUA

5.1 bnok B ynakoBke TpaHCNOpPTUPYeTCA BCeEMW BuOaMmu
TpaHcrnopTa B COOTBETCTBMM C MpaBuriamMm nepeBO3OK Py30B,
AENCTBYHOLMMUN Ha KaXKAOM BuAe TpaHcrnopTa.

5.2 Ycnosus TpaHCNopTUPOBaHNA OOIKHbI
CcoOoTBETCTBOBATL ycrnoBusam xpaHeHnsa 5 no FOCT 15150-69.

Cpok npebbiBaHus 6noka B yCrnoBUSAX TPaHCNOPTUPOBAHUS —
He bonee Tpex MecsLEB.

5.3 bBnok gormkeH xpaHUTbCA Mo YCroBUAM XpaHeHna 1 no
FOCT 15150-69.

5.4 Awmkn c 6nokamu JOMKHbI TPAHCNOPTMPOBATLCH U Xpa-
HUTLCS B onpeaesieHHOM MOofIoXKeHUN, 0003HAaYEeHHOM MaHUNyns-
LIMOHHBbIMW 3HaKaMW.
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6 TFAPAHTUU U3TOTOBUTENA

6.1 WMarotoBuTenb rapaHTMpyeT COOTBETCTBME OfIOKOB Tpe-
DOBaHMSAM TEXHUYECKMX YCHOBUA Mpy cOBnogeHnn YyCroBum Xpa-
HEeHWs1, TPAHCMOPTUPOBAHNA N 3KCMNyaTaunn.

6.2 [apaHTUMHBIN CPOK aKcnnyaTaumum — 18 mecsaueB co gHS
BBOAA GIOKOB B KCMyaTauumio.

6.3 [apaHTUMHbLIM CPOK XPaHEHUsI — 6 MeCALEeB CO OHS WU3ro-
TOBIEHUS1 6rIOKOB.

6.4 W3rotoBuTenb HeCceT OTBETCTBEHHOCTb 3a CKPbITble Ae-
dekTbl 6BNOKOB HE3AaBMCMMO OT CPOKa rapaHTUM.
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lpunoxeHue A
(o6s13amesnbHoOE)
FABAPUTHbLIE PASMEPbDI

d
L] T
i ke gy S L

L

78 max
i
I
I
I
I
I

111,5 max
131,5 tmax

PucyHok A.1 — NabapuTHble pa3mepbl

Maowba

PucyHok A.2 — [lnombunpoBaHne
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lpunoxxeHue b

(cnpasoy4Hoe)
MOHTAX BJTIOKOB NMUTAHUA

PucyHok B.1 — MoHTax 6510KkOB NUTaHUSA Ha penky
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PucyHok B.2 — MoHTax 6r10KOB NUTaHUSA Ha CTEHKY
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lpumeyaHue — [INa OTKPbLITUS MPO3PAYHON KPbILIKN aKKy-
paTHO NOAgeTb ee Mo LEeHTPYy OTBepTkon. He gonyckaTb OCeBbIX
CMELLEHNI U PE3KUX MEXAHUYECKMX BO3OENCTBUN.

PucyHok b.3 — OTKpbIBaHWE KpPbILLKK



2.087.012 P3 28

lpunoxeHue B
(cnpasoyHoe)
CTPYKTYPHAA CXEMA BJIOKA

o 3Tl H e
oy 8 > =000V,
" T T e [N 3”‘@% 2 Fé » 50Hz
-RH 19 J 4 @ 23
+EX e :j VGl
Fy s B3 76 5
6 a =
9

WIMC - UCTOYHMK NUTaHUS CTabUNN3NPOBAHHBIN;
B3 - 6apbep nckposawmThbl;
MHT - npeobpasoBatenb HaNpPsXXeHUs B TOK

PucyHok B.1
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lNpunoxeHue I
(o6s13amenbHoOe)
CXEMA BHELUHUX COEOUHEHWN BJTIOKA
B3pbiBo6e3onacHasa 3oHa  BapbiBoonacHasi 30Ha
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PucyHok I'.1
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lNpunoxeHue [

(o6s13amesnbHOE)
CXEMA NPOBEPKU BJTIOKA

~220 B |22
T1
~220 B |23
R1-1 R2-1
- a
nckpobeso- +| 9|
nacHas uenb -6 al
b1
ROT  Rat b
Bbixon, + 18] L1 -
NUHENHbIN - 19—|—}:|—l—>a2
b2

+
©

Kopnyc —
pny - s 1

V1 BonbTmMeTp nepemMeHHOro Toka

T JTabopaTopHbIn aBTOTpPaHchopmaTop
ZV1 LindopoBoin amnepBonibTMETP

R1-1 MarasuH conpoTtusneHnn MCP-63
R3-1 Pesnctop 0,5 BT £ 5 %,

- Anga BbixogHoro curHana 4-20 mA — 650 Owm;
- And BbixogHoro curHana 0-5 mA - 2,4 kKOwm.
R2-1, R4-1 3TanoHHasa mepa conpoTtueneHna P331 100 Om

PucyHok [1.1
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[1lna 3ameTok



Mo Bonpocam npogax v Nnoaaepkku obpallantecs:

Bonrorpag (844)278-03-48, BopoHex (473)204-51-73, Ekatepunbypr (343)384-55-89, KasaHb (843)206-01-48,
KpacHopap (861)203-40-90, KpacHosipck (391)204-63-61, Mockea (495)268-04-70, HmxHuin Hosropog (831)429-08-12,
HoBocunbunpck (383)227-86-73, PocTtoB-Ha-[loHy (863)308-18-15, Camapa (846)206-03-16,
Cankr-lMeTepbypr (812)309-46-40, CapaTtoB (845)249-38-78, Yda (347)229-48-12
EovHbin agpec: tpp@nt-rt.ru
www.tpbr.nt-rt.ru





