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BBEOEHUE

HacTosilee pykoBOACTBO MO SKCMflyaTaunm npeaHasHadeHo ans usy-
YeHust bapbepoB MckpobedonacHocTn BUB1i OTY 4217-061-29421521-12,
TY 4217-050-29421521-09 (panee “npubopbl”) N Cnyxut ans obcryxu-
BaloLLEero nepcoHana kak pykoBOACTBO Mpu aKCnnyaTauumn aTux U3genun.

HokymeHT coctout U3 Tpex vacten. Pasgensl ¢ 1 no 7, ONMMMCAHUE
N PABOTA, cogepxaT CBEAEHUA O Ha3HAYEHWUWN, TEXHUYECKUX OaHHbIX,
cocTaBe, YCTPOMCTBE, KOHCTPYKUMU U MpuHUMnax paboTel npubopoB un ux
COCTaBHbIX YacTen, obecrnevyeHnm B3pbIBO3aLULLEHHOCTN NPUBOPOB, a Tak-
Xe CBEAEHMS O ero yCrioBusix aKcrnyaTauumn, MapKMpoBKe 1 nNrioMonpoBa-
HUN.

Pasgensl ¢ 8 no 14, NCIMNOJIbBOBAHUE MO HA3BHAYEHWIO, nana-
ratoT TpeboBaHus, HeobXxoaMMble A51S MPaBUIIbHOW 3KCnIyaTaumm npubdo-
POB 1 NOAAEPXKAHUSA NX B MOCTOSIHHOW FOTOBHOCTU K AENACTBUIO.

Pasgensl ¢ 15 no 18, MNACIIOPT, cogepxaT cBMOETENLCTBO O NpU-
eMKe, rapaHTUM U3roTOBUTENS, a TaKkKe CBeAEHNs1 O peknamauusx n ydete
paboThbl.

B cBA3M C NOCTOSAHHO MPOBOAUMbIMK paboTamMu NO COBEPLUEHCTBO-
BaHUIO KOHCTPYKUUW OOMYCKalOTCA He3HauuTerbHble OTNNYMS napameT-
poB, He yxyAlwalLime XapakTepuctukn usgenus. B copgepxaHue gaHHOro
OOKYMEHTa MOryT ObITb BHECEHbI M3MeHeHUs 6e3 npeaBapuTENbHOIO yBe-
JOMNeHus.

Matepuan, npeacTaBrieHHbI B HACTOSILLLEM [OKYMEHTE, MOXHO KO-
nMpoBaTb M pacnpoCcTpaHATb NPy COBNIOAEHUN CEAYIOWNX YCIOBUIA:

— BECb TEKCT [OIMKeH BbITb CKOMMpPOBaH Lenukom, 6e3 kakux 6bl TO
HWN BbINTO NBMEHEHUIN 1 COKpaLLEHUIA;

—BCe KOMuu [OMKHbI cofepXaTb CCbIIKY Ha aBTOpCKMEe Mpasa
3AO0 “AnbbaTpoc”;

— HaCTOAWMI MaTepuan Henb3s pacrnpoCcTpaHsiTb B KOMMEPYECKMX
uensax (c uenbto n3enedeHnst npubosinn).

BUB1i asnaeTca ToBapHbiM 3HakoMm 3A0 “AnbbaTtpoc”.

© 2012...2015 3A0 “AnbbaTpoc”. Bce npaa 3alUMLLEHBbI.



OMUCAHUE U PABOTA

1 HASBHAYEHUE

1.1 Mpubopbl ABNATCA ABYXKaHaNbHbIMW UM NpegHa3Ha4veHbl Ansi
N30NIMPOBAHHOIO NUTaHMst nckpobesonacHbIM TOKOM K HanpsbkeHvem 12 B
OBYX OBYXNPOBOAHbLIX UMM TPEXMPOBOAHbLIX AATYUMKOB, YCTAHOBMEHHbIX BO
B3pblBOONacHon 3oHe. Npnbopbl N3MEPSIOT TOKOBLIN CUrHAmM OT JAaTYUKOB U
hOpMUPYIOT BbIXOAHOW TOK Ha Harpyske BO B3pbiBOOE30MacHOW 30He Co-
rnacHo Tabnuue A.1 npunoxeHua A. Bo3aMOXHOCTb TpaHCNsaUMM cuUrHana
HART onpegensietca Tunom npubopa. Bxoasl u Bbixoasl npnbopos M30nu-
poBaHbl Apyr OT Apyra U UCTOYHUKA NMUTaHKUS.

1.2 Tunbl npubopoB npuBeaeHsbl B Tabnuue 1.

Tabnuua 1
Howmep pexvma paboThl
Tun npubopa cornacHo Tabnuue A.1 TpaHcnauua curHana HART
npunoxeHunst A

BUB1i-0 0 HeT
B/B1i-1 1 HeT
BUB1i-2 2 HeT
BWB1i-3 3 HeT
BNB1i-4 4 HeT
BUB1i-5 5 HeT
BVB1i-6 6 HeT
BUB1iH-0 0 aa
BMB1iH-1 1 na
BMB1iH-2 2 na
BMNB1iH-3 3 aa
BUB1iH-4 4 na
BMB1iH-5 5 na
BUNB1iH-6 6 aa

Bo3amoxxHO nporpaMmmupoBaHue pexmnma paboTbl NpnbopoB NoONb3o-
BaTenem. MeTtogvka nporpaMMMpOBaHNS onucaHa B NpuroxeHumn A.

BoamoxxHo npoBefeHue kanmbposku npnbopos nonb3osatenem. Me-
TOoAMKa KannbpoBKku onucaHa B npunoxeHun b.

Ona npoBegeHMs nNporpamMMuMpoBaHus M KanmbpoBkM HeoOGXoaMMBbI
Moaynb  uHTepcpenica MW5-01 YHKP.467451.008-01 wn  «kabenb
YHKP.685622.023 13 komnnekta noctasku (cm. n. 3.1).

1.3 YcnoBusa akcnnyaTtaumm U CTeneHb 3alutbl Npubopos
1.3.1 HoMuHanbHble 3HaA4YeHUs] KNUMaTU4Yeckux PakTopoB COrfacHoO
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FOCT 15150 gns Buaga knvMMmartmyeckoro ucnonHenns OM1,5, HO nNpy 3TOM
3HavYeHusa cneayrLwWwmnx akTopoB yCcTaHaBNMBaOT paBHbLIMU:

— pabouas Temnepatypa BHelUHen cpeabl oT MuHyc 20 ao +60 °C;

— BnaxHocTb Bo3ayxa 98 % npu +35 °C (kaTeropusi 5 ncnonHeHus
OM);

— npegenbl M3MeHeHus atmocdepHoro paaeneHnsa ot 84,0 go
106,7 klMa;

— Tnn atMmocdepsil I, IV (Mopckas u NpUMOpPCKO-NPOMBbILLNEHHAS);

MpumeyaHue — Mo cneunanbHOMY 3akasy Mo COrfacoBaHUIO C pas-
paboT4YMKOM BO3MOXHO M3rOTOBMEHMEe NpMOOPOB C pacClUMPEHHbIM Auana-
30HOM 3HaYEeHUNN KNUMaTN4eCcKnx hakTopos.

1.3.2 Npubopbl MMeT TENOBYHO 3awimTy. [pu NpeBbILLEHUN BEPX-
Hero npegena paboyen TemnepaTypbl MPUBOPLI BbIKNIOYAKOTCH, CBETOANOA
TECT kpacHoro LBeTa Ha nepeaHeln naHenn roput HenpepbIBHO.

Mpnbopbl UMEIT 3alUMTY OT MOHMXKEHHOTO WM MOBbLILIEHHOrO Hanps-
XeHunst nutaHusa. [pu HanpskeHun nutaHusa meHee 21,6 B nnn 6onee
26,4 B npubopsbl Boikntovatotes, ceetoamon NNTAHUE 3eneHoro uBeTa Ha
nepegHen naHenun muraet ¢ Yactoton 1 Iy,

1.3.3 CteneHb 3awmtbl obonoykn npubopos IP20 no MOCT 14254
(3awWwmTa OT NPOHUKHOBEHNS TBEPAbIX TEN AnameTpom G6ornee 12,5 mm).

1.4 Mpubopbl COOTBETCTBYIOT TpeboBaHMAM TexHMYecKkoro perna-
mMeHTa TamoxeHHoro cow3sa TP TC 012/2011, TOCT 12.2.007.0,
OCT 30852.0, TOCT 30852.10, umetoT Ansa Lenen noaknioyeHus gaTtdu-
KOB BMZ B3pblBO3aWnThl “MckpobesonacHasa anekTpuyeckas Lenb” ¢ ypoB-
Hem “ia” s B3pbIBOOMACHbBIX CMECEW ra3oB M MapoB C BO34YXOM KaTero-
pun 1IB no NOCT 30852.11, ¢ mapkupoBkoKn B3pbiBo3alumThl “[Exia]llB” no
FOCT 30852.0 u kateropun IIC ¢ MapkupoBkon B3pbiBo3awuThl “[Exia]llC”.
MapameTpbl  uckpobesonacHbix BbixogoB Up<14,3B, Ilo<51 MA,
Po < 182 mMBT. NMprbopbl AOMKHBI MPUMEHATLCS BHE B3PbIBOOMACHbLIX 30H.

2 TEXHWHECKUE OAHHbIE

2.1 OCHOBHble TEXHUYECKNE AaHHbIe U XapaKTePUCTUKM
2.1.1 OCHOBHblE TEXHUYECKNE AaHHbIe U XapaKTePUCTUKM NPUBEOEHbI
B Tabnuue 2.



Tabnuua 2

HanmeHoBaHue 3Ha4veHne
BxogHol curHan B3pbIBOONACHOWM 30HbLI, MA o1 0 go 20 (o1 4 go 20)
BbIxoQHOM TOKOBBIV CUrHas B3pblBOOE30NacHom
30HbI, MA o1 0 oo 20 (ot 4 po 20)
ConpotusneHue Harpy3skn, Om o1 0 go 500
Bpemsi ycTaHOBMNEHMS BbIXOLHOTO TOKa Mpu U3-
MEHEeHMN BXOAHOro ToKa, ¢, He bonee 0,2

HanpsokeHne nuTaHMa Ha BXOAHbIX — KMEM-
max 10 n 12 (7 n 9) npubopos BMB1i, nogasae-
MOe Ha ABYXNPOBOAHbLIA AATYMK WU JIMHWUIO, MpU
Toke oo 20 vA, B o1 10,3 oo 14,3

HanpspkeHne nuTaHMs Ha BXOAOHbIX  KMEM-
Max 10 12 (7 n 9) npubopo BWBE1iH, noga-
BaeMoe Ha [BYXMPOBOAHbLIN AaT4MK W JIUHWUIO,
npu Toke go 20 mA, B oT1 9 go 14,3

HanpsokeHne nuTaHMs Ha BXOAHBIX  KIEM-
Max 10 m 11 (7 n 8), nogaBaemMoe Ha TPEXnpo-

BOOHbIN A4aTyuMK U NNHWIO, Npw Toke o 20 MA, B o1 10,8 no 14,3
Tok KOPOTKOrro 3aMblkaHus BXOOHbIX

knemm 10 m 11, 10 n 12 (7 n 8, 7 n 9), MA, He

bonee 51
HanpsixeHne Ha BbIXoOHbIX Knemmax 22 n 24 (19

n21),B ot 0 po 15

MpumeyaHue — [na oopMUpOBaHUS BbIXOOHOMO CUrHana B gnanaso-
Hax oT 0 go 5 B (o1 1 o 5 B) unu ot 0 go 10 B (o1 2 go 10 B) Heobxoan-
Mbl pe3ucTopbl conpoTuBrieHnem 1 kOM M3 KOMMMekTa nocTtaBkm (CM.
nn. 3.1, 11.5). Npu aTom BXOAHOE COMPOTUBNEHNE BTOPUYHOrO npnbopa He
meHee 1 MOwm.

2.1.2 OnekTpuyeckas u3onaAuuA nNpyv TemnepaTtype OKpyXawLero
Bo3gyxa +35 °C 1 OTHOCUTENbHON BriaxXHOCTM 98 % BbiOEpXUBAET B Teue-
HMe O4HOM MUHYTbI 6e3 Npobosa M NOBEPXHOCTHOIO MEepPeKpbITUS UCMbITa-
TenbHOE HanpsiKeHue:

1) wmexpgy uckpobesonacHbiMW LEMSMU U MCKPOOMACHBIMW LensmMmn —
HanpsbkeHue ~1500 B, 50 'y (achdpekTnBHOE 3HAYEHUE);

2) mMexay MckpobesonacHbIMU LenaMy 1 LensaMn NuTaHus — Hanps-
xeHne ~1500 B, 50 Ny (adpchekTMBHOE 3HAYEHNME);

3) Mexay UCKPOOMacCHbIMU LensiMu 1 LensiMyi MUTaHus — Hanpshke-
Hue ~500 B, 50 Ny (acpdpexkTnBHOE 3HAYEHUE);

4) wmexay uckpobesonacHbiMu LiensMu — HanpsixeHne ~500 B, 50 My,
(3chpekTnBHOE 3HAYEHUE);

5) mexay uckpoonacHbiMW Lenamu — HanpsbkeHue ~500 B, 50 My
(3thpekTnBHOE 3HAYEHUE).



2.1.3 DnekTpyyeckoe COMpPOTUBMEHNE W30MALUUN MeXay NobbiMu
rarbBaHU4YeCKN He CBA3aHHbIMM LENsMN COCTaBrseT:

1) He meHee 20 MOM npu HOpMarbHbIX YCINOBUSX;

2) He meHee 5 MOM npu BepxHeM 3Ha4YeHUn TemnepaTypbl paboumx
YCIOBUNA.

2.1.4 Ha nepefgHen naHenu kopnyca npubopoB HaxOoAsTCs OKHa Ans
ceetognonga MUTAHUME 3eneHoro useta, ceetoamoga TECT kpacHoro
LBeTa, NOAKIMIOYEHUS] BXOAHbIX M BbIXOAHbIX Lienen npubopoB Yepes Chem-
Hble KNEMMHbIE COEAMHUTENMW, OTBETHbLIE YAaCTWU KOTOPbIX YCTAHOBMEHbLI Ha
neyaTHbIX NnaTax.

2.1.5 Ha 3agHen naHenu kopryca npuMOOpPOB HaxoOATCA OKHa Ans
NOAKIKOYEHNS LUMHHOTO coeaunHuTens. [Npn paboTe NnpubopoB COBMECTHO C
6rnokoM nuTanus nsonupoBaHHbiM BINA5 TY 4025-005-29421521-09 (pa-
nee “6nok nutaHms BI1N5") HanpshkeHWe NUTaHMS MOXET MocTynaTb Ha
Npnbopkl Yepes LUNHHBIA COEAUHUTENb.

2.1.6 Bpems yctaHoBneHust pabodero pexxmma — He 6ornee 10 c.

2.1.7 MNMpunbBopsbl NpeaHa3HavYeHbl Ans HernpepbiBHOW paboTbl.

2.1.8 lNpunbBopsbl pasmeLLialoTcst BO B3pbiBO6E30MnacHOM 30He.

2.1.9 lNMpunbBopbl COOTBETCTBYIOT TpebOBaHUAM NO 3NEKTPOMarHMTHOWM
coBmecTumocTmn cornacHo NOCT P 51522.1.1 ana obopynosaHus knacca A
(MPOMBILLSIEHHOE) NPU KPUTEPUN NMOMEXOYCTONYMBOCTU B (camoBOCCTaHOB-
neHue).

2.2 MeTponornyeckne xapakrepucTmkm

2.2.1 lMNpepenbl gonyckaemon abContoTHOW OCHOBHOW MOrPELUHOCTU
BbIXOAHOr0 TOKOBOMO CUrHana pasHbl +18 MKA.

2.2.2 MNpepenbl  gonyckaemon abCOMTHOM OOMOSHUTENBHON MO-
rPELLHOCTN BbIXOOAHOrO TOKOBOrO CWUrHamna, Bbi3BAHHOW WU3MEHEeHWeM TeM-
nepaTtypbl oKpyxatoLlen cpeqpl Ha kaxable 10 °C, paBHbl £10 MKA.

2.2.3 MNpepenbl  gonyckaemon abCOMTHOM OOMOSHUTENBHON MO-
FPELLUHOCTM BbIXOOQHOIO TOKOBOrO CUrHana, Bbl3BaHHOW WM3MEHEHWeM Ha-
NPSYKeHUA NUTaHUA Ha Kaxabli 1 B, paBHbl £10 MKA.

2.2.4 Mpepenbl gonyckaeMon abComnoTHOM OCHOBHOM MOMPELUHOCTU
BbIXOAHOrO CUrHamna HanpsbkeHusi Npu yCrioBUM UCMONb30OBaHUSA pPe3UCTO-
poB U3 koMMnnekTa noctaekn (cMm. nn. 3.1, 11.5) n BXOAHOro ConpoTUBEHNS
BTOpMYHOro npubopa He meHee 1 MOM paBHbl OT MUHYC 7 Ao +5 MB ana
AnanasoHa ot 0 go 5 B (ot 1 go 5 B) n ot muHyc 15 go +10 mB gns gua-
nasoHa ot 0 go 10 B (ot 2 go 10 B).

2.2.5 MNpegenbl  gonyckaemon abCOMTHOM OOMOSHUTENBHON MO-
rpewwHocTn As, MB, (ans grmanasoHa ot 0 go 5 B (o1 1 go 5 B)) n Ay, MB,
(ans gnanasoHa ot 0 go 10 B (ot 2 go 10 B)) BbIxogHOro curHana Hanpsi-
XEeHVs, BbI3BAaHHOW W3MEHEHVWEM TemnepaTypbl OKpyXawllen cpefbl Ha
kaxgble 10 °C, npu ycnosum MCMosib30BaHUA PE3NCTOPOB U3 KOMMSEKTa
noctaeku (cm. nn. 3.1, 11.5) n BXOQHOrO COMPOTMBIIEHNSA BTOPUYHOIO MpU-
6opa He meHee 1 MOM BbluMCHIAOT NO hopmMynam
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As=1(2,5+3,8[0120), Q)
0 o=+(5+7,50120), (2)
roe | — BbIXOAHOW TOK, MA.

2.3 OnekTpuyeckme napameTpbl U XapakTEPUCTUKN

2.3.1 lNuTtaHne NpnbopoB OCYLLIECTBMASIETCA OT BHELLHEro 6roka nurta-
HMA HanpsbkeHuew (24,0 £ 2,4) B.

2.3.2 Tok noTpebneHus coctaBnseTt He bonee 160 MA.

2.3.3To cTeneHn 3aWwuTbl OT MOPAXKEHUS 3SNEKTPUYECKUM TOKOM
nNpnbopbl OTHOCATCA K KNaccy 3awmThl |l B cooTBeTCTBUMM C TpeboBaHUsMHA
FOCT 12.2.007.0.

2.3.4 HopmaneHoe yHKUMOHMpoBaHMe npubopos obecneuvmBaeTcs
npu AnuHe coeauHMTeneHoro kabens mexay npubopammn n gatymkamum He
bonee 1,5 kM. Paspeluaetca npMMeHeHMe 3KpaHUPOBAHHBLIX KOHTPOMbHbIX
kabenen co cnepyowumm napametpamm: Ryag< 100 OM, Cyap< 0,1 MkD,
Liag < 2 MMH.

2.4 XapakTepucTukn unckpobesonacHoCTM MNpubOOpPOB MNpuUBEAEHbl B
Tabnvue 3.

Tabnuua 3

MakcnmanbHble
3Ha4YeHns aNeKTpu-
Yecknx napameT- | YpoBeHb Uckpobe-
pOB Ha Knemmax 30MacHoOn uenu
Ons NoakniyeHns
JaT4mKkoB

Co, Lo,

Moarpynna MkP MIH

Uo=14,3 B, 1B 4,18 52

10=51 MA, ia
Po< 182 MBT lnc 0,58 12

2.5 HapgexHocTtb

2.5.1 CpepgHsasa HapaboTka Ha 0Tka3 NPMOOPOB C Y4ETOM TEXHUYECKO-
ro obCcnyXvBaHusl, perfaMmeHTMpyeMoro AaHHbIM PYKOBOACTBOM MO 3KC-
nnyatauuun, He meHee 100000 u.

CpeaHsis HapaboTka Ha oTka3 nNpubopoB ycTaHaBNMBaeTCa Ans yc-
NOBUI 1 PEXUMOB, OFOBOPEHHbIX B nn. 1.3.1, 2.3.1, 2.3.4.

2.5.2 Kputepnem oTkasa sIBNSIETCA HECOOTBETCTBME MNpuBOpOB Tpe-
6oBaHuam nn. 2.1.1...2.1.3, 2.1.6, 2.1.9, 2.3.2, 2.4.

2.5.3 Cpok cnyx6bl npubopos coctaBnsaeT 14 ner.

2.5.4 Cpok coxpaHAeMoCTu NpMOopoB HE MeHee OOHOro roga Ha ne-
pvo4 0O BBOAA B IKCMfyaTauumio Npu cobnogeHnn YCrnoBuin, OroBOPEHHbIX
B pasgene “lpaBuna xpaHeHus n TpaHCnopTUpoBaHNS”.

2.6 KOHCTpYKTMBHbIE NapamMeTpbl




2.6.1 Macca npubopoB He 6onee 0,2 kr. [abapuTHble pa3mMepbl Npu-
60OpOB COOTBETCTBYIOT PUCYHKY 1.
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3 COCTAB

3.1 B KOMMNNEeKT NoCTaBKMN BXOOAT:

—bapbep nckpobesonacHocTn BUB1i YHKP.426475.036 - 1 wr.;
—pykoBoACTBO Mo akcnnyatauum YHKP.426475.036 PO - 1 wr.;
—poseTka-kneMMHuk MSTBT 2,5/3-ST KMGY

Ne 1971947 Phoenix Contact GmbH & Co. -5uwr,;
—LUMHHbIN coeguHuTens ME 17,5 TBUS 1,5/5-ST-3,81

BU Phoenix Contact GmbH & Co. -4 wr. %
—mopaynb nHtepderica MU5-01 YHKP.467451.008-01 - 1wt
—kabenb YHKP.685622.023 -1 wr.*,
—pesnctop C2-29B-0,5M-1 kOm=0,05 %-1-A

0XK0.467.130 TY - 8 WT. >,
—atukeTka YHKP.754463.134 -1 wr,;
—AKMK knanaHHbin YHKP.321312.057 -1 wr.
MpumeyaHus

1 KomnnekTyowue, NoMeYeHHble 3HaKoM “*”, onpeaensTcs 3aka3om
M NCNONb3YyTCA ANS anbTepHaTMBHOMO BapuaHTa NogkmoveHnus npubopos
K 6noky nutanusa Brms.

2 Komnnekrtywouwme, noMeyeHHble 3HaKoM “**” onpedenstoTca 3aka-
30M W MCNOMb3YTCA AN MPOrpamMMunpoBaHMs M Kanvbposku npubopos
notpeburenem.

3 KomnnekTytowme, NOMEYEHHbIE 3HAKOM “*** onpefensoTcsa 3aka-
30M M MCNONb3yTCA AN hopMUpOBaHUS BbIXOAHOMO curHana npubopos B
ananasoHax ot 1 oo 5 B unm ot 2 oo 10 B.

4 OBLLEE YCTPOUCTBO U MPUHUMN PABOTbI

4.1 Mpnbopbl  BbINOMHEHbI Ha  MWKPOKOHTPOMMEepe, aHarnoro-
UMpoBbIX M UM pOo-aHanoroBbix npeobpasoBatensx, LMEPPOBbLIX U30Ms-
Topax, npeobpasoBaTensax NOCTOAHHOIO HaNPSPKEHUS B MOCTOsIHHOE. [pu-
6opbl 06ecnevnBaloT M30NMPOBAHHOE NMUTAHNE MCKPOOE30MacHbLIM TOKOM U
HanpsbkeHneM Ans AByX AaT4YMKOB, MOMELLIAEMbIM BO B3PbIBOOMACHOW 30HE
N NOAKMOYEHHBIM K BXOAHbLIM KIleMMaMm MpubopoB MO ABYX- UIN TPEXMpPOo-
BOAHLIM NUHUSAM. [pnbopbl N3MEPSOT TOK AATYMKOB U (hOpMUPYIOT Bbl-
XoAHble TokoBble curHansl ot 0 4o 20 MA (oT 4 o 20 mA) cornacHo Tabnuue
A.1 npunoxerus A. [1na popMmpoBaHUS BbIXOOHBIX CUTHANOB HanpshkeHus B
ananasoHe oT0 fo 5B (ot 1 go 5B) unm ot 0 go 10 B (o1 2 po 10 B) na-
pannenbHoO BbixogaM NPUOOPOB MOAKMOYATCA PEe3UCTOPbl U3 KOMMMEKTa
noctaBku (cm. nn. 3.1, 11.5). MNpubopbl obecneunBaloT ranbBaHUYECKYHO
pa3BA3KY BXOOHbIX Lienen B3pbIBOONACHOW 30HbI W BbIXOAHbLIX Lienen B3pbl-
BOOe30nacHON 30HbI ApYr OT Apyra U OT BHELLUHEro NCTOYHUKA MUTaHUS.

4.2 TanbBaHWYECKM M30NTMPOBaHHOE MUTaHWe obecnevrBaeTcs ¢ Mno-
MOLLbIO M30NUPYIOLWNX NpeobpasoBaTesieil MOCTOSIHHOTO HanpsPKeHUs B

10



NMOCTOAHHOE.

4.3 B3pbiBOOe3onacHoe nutaHne popMmpyeTcs 3a cYeT NpUMeHeHNst
TOKOBbIX 6apbepoB (OrpaHU4MTENbHBIX OMOAOB U TOKOOTPaHUYMBAIOLLMX
pe3nCTOpOB), OrpaHNYMBAIOLLMX BENUYMHBLI HanpsXXeHWn U TOKOB, MOCTY-
narLLMX BO B3pbIBOOMACHYIO 30HY.

4.4 B3pbiBo6esonacHocTb NpuGopoB B LEenoM obecreuvsaeTtcs 3a
CYET MPUMEHEHUA OrpaHUYUTENen HanpsKeHUs, 3alUTHLIX AMOO0B U
MnaBKuUX NpenoxpaHuTenei B Lenax noaknoveHns npubopos K UCTOYHMKY
MUTAHUA 1 BHELLHEMY PErMCTPUPYIOLLIEMY YCTPOMCTBY.

4.5 KOHCTPYKTMBHO NpubopbI BbINOMHEHbI B NITaCTMAcCOBOM Kopryce,
B KOTOPOM YCTaHOBIIEHbI BE NeYaTHble MnaThl.

MepegHas yacTb NPMOOPOB 3aKPbIBAETCS KPbILWKOM A0 wen4yka. Ha
KpbILLKE pa3MeLleH AekopaTuBHbIN Wwunbavk. Kpbllka vMeeT OkHa Ans
OBYX CBETOAMOAOB M NOOKMIOYEHMS BXOAHbBIX Y BbIXOAHbIX Lienen npubopos
yepes3 CbeMHble KNEMMHbIe COeAMHUTENMW, OTBETHbIE YaCTN KOTOPbIX yCTa-
HOBMEHbI Ha NeYaTHbIX nnaTax.

B HopmanbHOM pexume paboTbl npubopos csetoauon NMUTAHUE
roput HenpepbiBHO, cBeToamnoa TECT noralueH.

Ha 60okoBOIM NOBEPXHOCTU KOpryca pasmelleH AeKOPaTUBHbIN LUNMb-
OMK CO CXeMOW BKMoYeHUs npubopoB 1M napameTpamy uckpobesonacHbIX
uenen.

YcTaHoBKa MpubOpPOB MPOM3BOAUTCA HA  MOHTaXHbIA  pernbe
EN 50 022-35x7,5 Phoenix Contact GmbH & Co., onsa 4yero Ha 3agHewn cTo-
pOHEe KOoprnyca MMeeTCs COOTBETCTBYHOLLMIA y3en KpenneHus.

HanpspkeHne nutaHusa Ha NpMbopbl MOXHO MOAAaBaTh Yepe3 CbEMHbIN
KNEMMHbIN COEQUHUTENb WIN Yepes LUMHHbIE COeAMHUTENU, KOTopble YC-
TaHaBNMBAOTCS HA MOHTaXHbIV penbc A0 YCTaHOBKN NpubopoB.

Ona noaknioveHns HanpsikeHusl NUTaHWUS Yepes LUMHHBIA CoeauHU-
Tenb Heobxoaumo ncnonb3oBatb 6ok nutaHusa BIW5, B cocTaB kKOTOpOro
Takke BXOOAT LUMHHbIe coeanHuTenu. bnokn nutaHus BINNS ponyckaetcs
COeMHATL napannenbHo AN yBeNUMYeHUs MOLLHOCTW.

LLUnMHHbIE COEAMHUTENM YCTaHaBNMBAKOTCA HA MOHTaXHbIA penbec A0
yCTaHOBKU NPUBOPOB M COEAMHSAIOTCH C LUMHHBIMW COEANHUTENSMU OPYIUX
npnbopor unu 6roka nutaxHusa b5,

Ha 3apgHen cTopoHe kopnyca npubopoB HaxOOATCA OBa OKHaA Ans
NOAKIIOYEHNSI NPMOOPOB K ABYM LUMHHBIM COEAVHUTENSIM.

B komnnekT noctaBku NMpuBOPOB BXOOAT YeTbipe LUMHHBbIX COEOUHU-
Tena. Ons nogknioveHust HamnpsbkeHus nutaHus npubopoB OOCTaTOYHO
OBYX LUMHHBLIX coeguHuTenen. [1Ba JONOMHUTENbHBIX LWWHHBLIX COeauHUTE-
N9 UCnonb3ylTca ANd Co34aHMs BO3OYLLHOMO NPOMEXYTKa C Lenbl CHU-
XeHusi neperpesa npnbopos.
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5 YCTPOUCTBO U PABOTA COCTABHbIX YACTEMN

5.1 Mpwnbopskl paboTatoT cnegyowmm o6pasom:

HanpsokeHne nutaHuna +24 B noctynaeT Ha BXOAHble Knemmbl. Ong
3alUTbl OT HEBEPHOW MOMNAPHOCTM BXOAHOrO HanpshXeHWst UCMofMb3yeTcs
avnoa. [na 3awmTtbl OT NOBLILWEHHOTO BXOAHOrO HanpsXeHUst UCMomnb3ykoT-
Csl BCTaBKM NIaBKME M NONYNPOBOAHUKOBbLIE OrPaHUYMTENM HaMNpPsHKEHUS.
MHavkaumio Hanuums HanpshkeHus NnutaHms obecnednBaeT cBeToamno.

Hanps»keHne nutaHus +24 B npeobpasyeTcs B U30NUMpOBaHHOE Ha-
npsbkeHne +25 B, Heobxoammoe Ans nuTaHus y3noB B3pbIBOOMACHOW 30-
Hbl, n +15 B, HeobxoaMMoe Ans nNUTaHus y3noB B3pbiBOOE30NaCcHON 30HbI.
HanpsbkeHne msonauum npeobpasoBaTtenent HanpsbkeHus, opMUPYIOLLMX
n3onMpoBaHHoe HanpshkeHue +25 B, coctaBnser 1500 B nepemeHHoOro
Toka. HanpshkeHne wmsonsiumm npeobpasoBaTenen HanpshkeHusi, opmu-
pylowmx M30nNMpoBaHHOe HanpshkeHue +15 B, coctasnset 500 B nepe-
MEHHOro TOKa.

Bapbepbl TOKOBblE, BbIMNOMHEHHbIE HA OrpaHUYUTENbHLIX AMoAaXx U
TOKOOrpaHMYMBaKOLINX PE3NCTOPax, YCTAHOBMEHHbIX BO BXOAHbLIX LEensx
npubopa, obecneynBaloT orpaHuyeHme HanpsxeHns (Ha yposHe 14,3 B) n
ToKa (Ha ypoBHe 51 MA), nocTynatoLLero Bo B3pbIBOOMACHYIO 30HY.

Ona crabunusauum HanpskeHWss nutaHust oT npeobpasoBartenen
HanpPsXeHUs MCMOb3YyTCA KOMMNEHCALMOHHbIE CTabunM3aTopbl Hanpshke-
HUS.

lMuTaHne Ha gaTyMK NOCTynaeT OT TOKOBOro Gapbepa. TOK gatymka
npoTekaeT 4epe3 06pa3sLoBbi pe3ucTtop. lNageHne HanpsXeHus Ha o006-
pa3LOBOM pe3UCTOpe M3MepSeTcs aHanoro-undposbiM npeobpasosBate-
nem, ynpasnseMbiM MUKPOKOHTponnepom. MukpokoHTponnep BbluucnaeT
3HaveHVe Toka AaTuuka. Mcnonb3ysa 3HaveHue Toka AaTyuka, MUKPOKOH-
Tponnep BbIYUCNAET 3HaYeHNe BbIXOAHOroO KoAa, KOTOPbI 3anucbiBaeTcs B
uudpo-aHanoroBbin  npeobpasoBatens.  HanpsikeHne ¢ uudpo-
aHanorosoro npeobpasoBaTens noctynaet Ha npeobpasoBaTenb Hanps-
XXEHMe-TOK, BbIMOMHEHHbIN Ha OonepaLMOHHOM YCUnutene, TpaH3uctope u
pe3nCTUBHOM AaTymnKe Toka.

BcTaBkuM nnaekue u NonynpoBOAHWKOBBLIE OrpaHUYUTENN Harnpsxe-
HWS Ha BbIXOAHbIX Knemmax npubopoB obecneyvmBaloT 3alnTy BbIXOOHbIX
uenen.

Lindposble nsonatopsbl obecneunBaloT CBA3b MUKPOKOHTpomepa C
aHanoroso-undpoBeiMM U Uucpo-aHanoroBeiMM nNpeobpasoBaTensamm.
HanpsikeHne nsonaumm undposbix nsonatopos coctasndet 1500 B nepe-
MEHHOro ToKa.

Mpnbopbl umetloT Tennosyk 3awmTty. Npu nNpeBbilEHUN BepXHEro
npegena pabouven TemnepaTypbl NpPUBOPbLI  BbIKNIOYAKOTCH, CBETOAMOA
TECT Ha nepeaHel naHenu roput HenpepbIBHO.

Mpnbopbl UMEIT 3alUMTY OT MOHMKEHHOTO WM MOBbLILEHHOrO Hanps-
XeHust nuTanusa. [Npu HanpshkeHun nuTaHua meHee 21,6 B unm OGonee

12



26,4 B npubopbl Bbikntovatotest, ceetoanog NMNNTAHUE Ha nepepHen na-
Henu muraeT ¢ Yactotom 1 Iy,

6 OBECNEYEHUE B3PbIBO3ALLULLEHHOCTHU

6.1 ObecneveHne B3pbIBO3ALLMULLEHHOCTM NPMOOPOB AOCTUraeTcsl or-
paHW4YEHMEM COOTBETCTBYIOLLMX TOKOB W HAMNPsHKEHUWA [O  WCKPO-
6e3onacHbIX 3Ha4YeHU. Nckpo3alMTHbIe 31EMEHTBI UMEOT MapKUPOBKY U
pa3mMelLeHbl ¢ BbinonHeHnem TpebosaHuii FTOCT 30852.10.

6.2 OnemMeHTHlI, KOTOPble NCNOJIb3YKTCA B Ka4eCTBE UMCKPO3aLLUUTHDbIX,
HarpyxeHbl MeHee 2/3 HOMMHambHbLIX 3HAYEHUIN TOKa, HanpsaXXeHna n MoLL-
HOCTW.

6.3 lNokynHble nsgenua u marepuansl, NpUMeHsemble B npubopax,
COOTBETCTBYIOT TpebOBaHUAM CTaHAAPTOB M TEXHUYECKUX YCIOBUN, UMEIOT
nacnopTta u cepTudukaTbl, NOATBEPXKAAKLWMNE MX FTOOQHOCTb, @ TaKKe Mpo-
LN BXOAHOW KOHTPOJSIb.

6.4 BbixogHble Leny NpMOOpPOoB U LiEeNu NUTaHWsl CHabXXeHbl TOKOBOW
3aLUUTON — MPEeAOXPaHUTENAMU U OrpaHUYUTENbHBIMU AuogamMu, OOCTyn K
KOTOpPbIM OrpaHuyeH nytem nnomompoBaHus kopryca npnubopos.

6.5 HanpsixeHns nckpobesonacHbix Lienen BoipabaTbiBalOTCA Npeob-
pasoBaTensaMu NOCTOAHHOIO HaMpPsSPKEHUS, KOTOpble UMEIT U30MALUI0 Me-
xay obmMoTkamMu M3 TBEpPAOro AMAMNeKTpuKka TOMWUHOW He MeHee 1 MM.
U3onsauma BbiaepxuBaeT nepeMeHHoe HanpshkeHne 1500 B. HanpsipkeHue
nckpobesonacHbIX Lenen NocTynaeT Ha BXOAHbIE KNeMMbl Yepes3 Gapbepbl
TOKOBLIE, ODecrneymBaroLMe HanpskeHne XOJiocToro xopda He Oonee
14,3 B 1 TOK KOPOTKOro 3ambikaHusi He 6onee 51 MA. TlyTn yTeukun n anek-
Tpuyeckne 3a3opbl MCKPOOEe30NacHbIX Liene OTHOCUTENbHO MCKPOOMAacCHbIX
COCTaBnAloT He MeHee 3 MM. lyTn yTeukn u anekTpuveckme 3asopbl UC-
KpobesonacHbix Lenen OTHOCMTENbHO APYr Apyra COCTaBNAT He MeHee
2 MM. MNeyvaTHble NnaTbl NOKPbITLI N30MNSALMOHHBLIM FTaKOM B TPU CIOS.

6.6 Ha 6okoBol cTopoHe kopnyca npubopa pasmelleH LNNbAKK, Co-
Aepxalmi MapKkMpoBKy B3pblBO3awwmMThl (Hagnucb “[Exia]llB [Exia]llC”),
napameTpbl MckpobedonacHow uenu (Hagnucb “Um <250 V; Uo < 14,3V,
lo <51 mA; Po < 182 mW”) n napameTpamun nckpobesonacHbIX BbIXOOOB:

- Lo<52 mH, Co< 4,18 puF gna nogrpynns! 11B;

- Lo<12 mH, Co< 0,58 puF anga nogrpynns! 11C.

6.7 Konus cepTudmkata CoOOTBETCTBUSA TEXHUYECKOMY pernameHTy
TamoxxeHHOro coto3a npueBeaeHa B npunoxeHum I
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7 MAPKUPOBKA U MNOMBUPOBAHUE

7.1 Ha nepepgHen naHenu (Kpblilke Koprnyca) npubopoB HaHEeCeHb!
criegytoLne 3Hakv u Hagnmcu:

— cTeneHb 3awuTel no FOCT 14254 (Hagnuck “IP20%);

— MapKupoBKa B3pbiBo3aLmThl (Hagnuek “[ExialllB [Exia]llC”);

—AvanasoH  TemnepaTtyp  OKpyxawowewn  cpeAbl (ragnuce
“-20 °C = t, = +60 °C”);

- Tun npubopa;

— MmapkupoBka csetoamnogos (Hagnucu “MUATAHUE" n “TECT");

- rof BbINycka;

— NopAgKoBbLI HOMep nmpubopa no cucteme Hymepauuv npeanpu-
ATUS;

— HyMepaLus KOHTaKTOB KIEMMHbIX COeANHUTENEN.

7.2 Ha 6okoBon cTeHke kopnyca npuvbOpoB HaHeceHbl creayoLine
3HaKM 1 Hagnucu:

— TOBapHbIV 3HAK NPeanpUsiTUA-U3roToBUTENS;

- Tun npubopa;

— 3HaK NpUHaANEeXHOCTM NPUOOPOB K B3pPbIBO3ALLMLLEHHOMY 3rieK-
TPOOBOPYAOBAHMIO;

— crneumanbHbI 3HaK B3pbIBOGE30NacHOCTY;

— MapKkunpoBka B3pbiBo3awuTel (Hagnuce “[Exia]llB [Exia]llC");

— AnanasoH Temnepartyp oKpYy>KatoLLewn cpenbl (Hapnucbh
“-20 °C < t, < +60 °C");

- napameTpbl  uckpobesonacHon uenu (Hagnucn ‘U, <250V,
Up<14,3V, lo <51 mA, Po<182 mW");

—napameTpbl  uckpobesonacHor  uenu  [Exia]llB  (Hagnvcwm
“Lo <52 mH, Co £4,18 YF, Ryas < 100 Q, Lyas < 2 mH, Cyag < 0,1 puF”);

— napameTpbl  uckpobesonacHom uenu  [Exia)llC  (Hagnucwm
“Lo <12 mH, Co £ 0,58 UF, Ryag < 100 Q, Lyas < 2 mH, Cyag < 0,1 puF”);

— KpaTkoe onucaHune npunbopa;

— OCHOBHasi CxemMa BKITHOYEHUS;

- Hagnuck “CaenaHo B Poccun’;

— MapKupoBKa KOHTaKTOB LUMHHOrO coeguHUTENS
(Hagnuck “+ - 24 B").

7.3 lNpu BbINyCke M3 NpPomM3BOACTBa kopnyc npubopa nnombupyetca
npeanpuaTuem-nsrotrosutenem 6ymaxHon nnoméon no FOCT 18677.
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MCnonb3OBAHMUE NO HASHAYEHUIO
8 OBLWUE YKA3AHUA MO SKCMNIYATALUN

8.1 Ha Bcex cTtaamsix aKcnnyaTtauun pyKOBOD,CTByVITer npasunnamum n
yKa3aHunamMun, nomMmelleHHbiMn B COOTBETCTBYKOLLNX pasfenax gaHHOro Oo-
KyMEHTa.

8.2 lNepen Havanom akcnnyaTaumm NpoBeCTU BHELLHWMIA OCMOTP Npu-
OopoB, ANs Yero NpoBepUTS:

— COXPaHHOCTb NIIOMBUPOBKMY;

— OTCYTCTBUE MEXAHWYECKMX MOBPEXAEHUN Ha Kopryce Mo npuyuHe
HeKkayeCTBEHHOWN YNaKOBKW UMW HEMPaBUIIbHOW TPAHCNOPTUPOBKN;

— KOMMMEKTHOCTb NpUBOPOB COornacHo pasgeny AaHHOro AOKYMeHTa
“CocTaB” unu onncu yknagku;

— COCTOSIHME NaKOKPAaCOYHbIX, 3alUTHBIX U ranbBaHUYeCKUX NOKpPbI-
™R,

— OTCYTCTBUE OTCOEAMHAIOLLMNXCS NN cnabo 3akpenneHHbIX 3rieMeH-
TOB BHYTpuY NpubopoB (onpegennte Ha cnyx Npu HakMoHax).

8.3 B cnyyae Gonbluoi pasHOCTM TemnepaTtyp Mexay CKNaackuM U
pabounM MoMeLLEHNSIMM, NOMYyYEHHbIN CO cknaga npubop nepen Bkove-
HUEM BbIJEPXUBAETCSH B HOPMarbHbIX YCMOBUSIX HE MEHEE YEThIPEX YacoB.

8.4 MNocne AnVTenbHOro XpaHeHUs U TPaHCMOPTUPOBaHNS B YCIO-
BUSIX MOBLILUEHHON BRaXHOCTU MPUGOPLI BbIAEPXKMBAOTCA B HOPMasibHbIX
YCIOBUSIX HE MeHee BOCbMM YacoB.

8.5 YcraHoBka npmnbopos

8.5.1 MNpunbopbl ycTaHaBnMBaloTCA Ha cTaHAapTHbI DIN-pensc, Ko-
TOPbLIA KPENUTCS BHYTPU LIKada Unu K CTEHE N MOXET OblTb pacnonoxeH
Kak ropusoHTanbHO, Tak M BepTukanbHo. [1na obecnevyeHus nydiiero ox-
naxpeHus pekomeHayeTca pacnonarate DIN-penbCc npeumyllecTBeHHO
ropusoHTanbHo. Kpome toro, npu Hannumm Ha DIN-penbce 60mnbLIOro Ko-
nnyectBa npubopoB TpebyeTcs obecneuntb NPUHYOUTENbHYO BEHTUNS-
uno. B ganbHenwem paccmaTpvBaeTCsi yCTaHOBKa MpvMbOpOB npw ropu-
30HTaneHoMm pacnonoxeHun DIN-penbca. lNpu yctaHoBke DIN-penbca
OOIMKHO BbITb 0becneyeHo coegmHeHMe penbca C KOHTYPOM 3a3eMITEHNS.

8.5.2 [Ina cHWXeHns TeMnepaTypHbIX NOrpeLHOCTEN pekoMeHayeTcs
yCTaHaBnMBaTb Npubopbl Ha paccTodAHMM He MeHee 35 MM OT MpuBopoB C
BHYTPEHHUM TennosblaeneHnem 6onee 1 BT.

8.5.3 [Ina co3gaHuns rapaHTUPOBaHHLIX 3a30pPOB Mexay npubopamu,
NOAKMIOYEHHBbIMN Yepe3 LUMHHbIA coeauHUTENb, HEOBXOAUMO MPUMEHUTb
OONOMNHUTENbHbIE [BE CEeKUUWN LLUIMHHOMO COeAMHUTENS BXOAsdLLME B COCTaB
nNprnbopoB, KOTOPble YCTaHABNMBAKOTCH C pa3HbIX CTOPOH Npnbopos.

8.5.4 [1na ycTaHOBKU NpubOpPOB 3aBeaMTe BEpPXHUI Na3 y3na Kpenne-
H1s Ha DIN-penbc 1 NoBEpHUTE KOPMyC BHU3 — NpuU 3TOM Npubop OOIMKeH
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3acmkenpoBatbca Ha DIN-penbce. Ecnn npegnonaraeTtcs nogasaTb Ha-
NpsbKeHMe NUTaHua Ha npubop oT Groka nutaHus BIIAS yepes WKHHLIN
coeguHnTenb, HeobxoanMo npeaBapuTeNibHO COeQUHWUTbL BMECTe U ycTa-
HOBUTb Ha DIN-penbC LWWHHbIE coeamHuTenu 6noka nutadusa BIN5 n npu-
6opos.. NMpu nogknoyeHun NpnbopoB HEOBXOANMO NPOBEPUTL, YTO He npe-
BblLLEHa MakCumarnbHasi Harpyska Ha 6nok nutaHusa BIA5. Onga ysenuye-
HMA MoLHoCcTK 6noku nutaHua BIW5 gonyckaeTcsa coeguHATb napan-
NenbHo.
8.5.5 lMoakntounte kabenu cesian Npnbopos.

8.6 [leMoHTax npubopos

8.6.1 [1na geMoHTaxa npubopoB OTKIIOYMTE NTaHMe Npubopos.

8.6.2 OTkntounte kabenu cea3m npubopos.

8.6.3 3aBeguTe OTBEPTKY COOTBETCTBYIOLLIErO pasMepa B y3ern Kpen-
nexHnst Npndopoe k DIN-penbCy 1 MNOTAHUTE y3er KPenneHus BHU3, OOHO-
BPEMEHHO HaKMOHSASA Kopnyc npubopoB BBEPX — NpU 3ToOM Npubop AormKeH
otcoeamHuTbes oT DIN-penbca.

8.7 Jo BkntoveHMs NpMbopoB 03HAKOMbTECH C pasaenamu “YkasaHue
mep 6e3onacHocTn” 1 “NoaroToBka K paboTe 1 Nopsaok paboTsl”.

9 YKA3SAHUE MEP BE3OMNACHOCTH

9.1 K MOHTaxy (OeMOHTaxy), aKcnnyaTauuu, TexXHu4eckomy obcny-
XMBaHUIO N PEMOHTY NPMBOPOB AOMKHbI AOMyCKaTbCA nvua, U3ydmslLune
PYKOBOACTBO MO 3KCMfyaTauuMu u npolledlne MHCTPYKTaX MO TexXHWKe
6esonacHocTn npu paboTe C ANEKTPOTEXHUYECKMMM YCTAHOBKaMU U pa-
OVNO3MEKTPOHHON annapaTypon, a Takke M3yvmBlUME OOKYMEHTbl, yKasaH-
Hble B pasgene 10 “Ob6ecneveHne B3pPbIBO3ALMLLEHHOCTU MPU MOHTaxe
npmnbopa”.

9.2 KaTeropuyecku 3anpeLiaetca aKcniyatauus npubopos npu oT-
cyTcTBMM 3a3emneHus DIN-penbca, Ha KoTopblil ycTaHaBnMBaeTcsa npmbop.

9.3 Bce Buabl MoOHTaxa 1 AeMoHTaxa NpuMbopoB JonyckaeTcs Npous-
BOOWUTb TOMBKO MPU BbIKMIOYEHHOM HAMPSHKEHUN NMUTaHUS.

10 OBECMNEYEHUE B3PbIBO3ALLULLEHHOCTU NMPU MOHTAXE
NMPUBOPOB

10.1 MNpwn MoHTaxe NpMbopoB HEOOXOANUMO PYKOBOACTBOBATLCS:

— “MIHCTpyKUMEN NO MOHTaXy 3neKkTpoobopynoBaHMs, CUMOBLIX U OC-
BETUTESbHbIX CETEN B3pbIBOONACHbIX 30H BCH332-74/MMCC CCCP”;

- TOCT 30852.13;

— HacToSLLMM JOKYMEHTOM M APYrMMU PYKOBOASLLUMWU MaTepuanamm
(ecnun nmetoTcs).
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10.2 Nepen MOHTaXoM npubopbl AOMKHbI ObITb OCMOTPEHbI. [pun
3TOM HeobxoaMMo 06paTUTb BHUMaHUE Ha criegyoulee:

— MapKUPOBKY B3pbIBO3aLUMTLI 1 NpeaynpeanTenbHble Hagnucy,;

— OTCYTCTBUE MOBPEXAEHMI Kopryca Nnpubopos;

— OTCYTCTBUE He3aKpenfieHHbIX YacTen BHyTpu npubopos (onpege-
NsieTcs Ha Cnyx Npu HaKoHax);

— COXPaHHOCTb MIAOMOMPOBKN U HanMyne BCEX KPEMEXHbIX 3NeMeH-
TOB.

10.3 DIN-penbc gomKeH BbiTb NOAKIMIOYEH K KOHTYPY 3a3eMMNeHNus.

10.4 Mo OKOHYaHUK MOHTaXa AO0JMKHO ObITb MPOBEPEHO CONPOTUBIE-
HMe 3a3eMnsoLLEero YCTpoMcTBa, KOTopoe AOIMKHO 6biTh He 6onee 4 Om.

11 NOAroToBKA K PABOTE U NOPAOOK PABOTbI

11.1 Npubopbl 0OCNYXMBAKOTCA ONEpPaToOpPoOM, 3HAKOMbIM C paboTou
pPafVo3NeKTPOHHOW annapaTtypbl, U3YYMBLUUM OaHHbLIA OOKYMEHT, a Takke
npoLleaLlwnM UHCTPYKTaX No TexHuke Be3onacHocTu npu paboTte C anek-
TPOTEXHMYECKUM 060pYyAOBaHNEM.

11.2 YctaHoBuTe npubopbl Ha DIN-penbc B COOTBETCTBUM C yKala-
HUSMUK, NpuBeLeHHbIMM B pasgenax 8...10.

11.3 MoHTax kabenen cBs3M NPOM3BOAUTCA B COOTBETCTBUKM C Tab-
nuen ;1 Honyctumoe ceyeHne npoBogoB kabensa cesasm — ot 0,2 go
2,5 Mm°.

11.4 KoMmmyTaLMI0 BHELWHWX YCTPOMCTB, NoAKNto4aeMbix K npuéopam,
NPOM3BECTU COrfacHO CXemMaM MOAKMIOYEHUIN, NPUBEAEHHBIM B MPUIOXe-
Hum B. HasHaveHune KOHTakToB NpubopoB B COOTBETCTBMM C Tabnuuen 4.

11.5 ns doopMmnpoBaHns BbIXOQHOrO curHana B guanasoHax ot 0 go
5B (ot 1 go5B)wunmnort 0pzo 10 B (ot 2 go 10 B) Heobxoaumo noakmto-
YMTb NapannenbHO TOKOBOMY BbIXOAYy COOTBETCTBYIOLLErO KaHana pesu-
CTOpPbI U3 KOMMJIEKTa nocTaBku. s opMMpoBaHUst BLIXOLHOMO cuUrHana B
AnanasoHe ot 0 go 10 B (ot 2 po 10 B) TpebyeTca nogknoumTb napan-
nenbHO ABa pe3ucTopa Ha oauvH kaHan, oT 0 go 5 B (o1 1 o 5 B) TpebyeT-
CA NOAKNIYNTL NapannenbHo YeTbipe pe3nctopa Ha OauH KaHar.

11.6 MNpu paboTte npmubopoB coBMeCTHO ¢ Bnokom nutauus BINS5 un
NCNONb30BaHUN LUNHHBIX COeAMHUTENEeNn, KOHTakTbl 17, 18 MoryT He wuc-
nonb3oBaTtbcs. HanpsxkeHne nutaHMa NOCTynaeT Yepes LUMHHbIA COeanHM-
Tenb.

11.7 BknouunTb pernctpupyrowtee yCTPONCTBO U UCTOYHUK MUTaHKS.

11.8 Npu oBHapyXeHnn HeucnpaBHOCTM NpubOpoB HeobxoouMMo OT-
KMounTb NMTaHue. Mo MeToaunke pasgena “XapakTepHble HEUCNPAaBHOCTU U

17



METOZbl UX YCTPAHEHNS” YCTPaHUTb BO3HMKLLYIO HEUCNPaBHOCTb.
Mocne ycTpaHeHWsi HEMCMPABHOCTM M NMPOBEPKN Npubopbl roToBbl K

pabore.
Tabnuua 4
Homep Homepa O603Ha-
OnuncaHue KoHTakTa
KaHana | KOHTaKToB YyeHune
17 +24 V HanpsixeHne nutaHusa npnbopos
18 oV
1 10 Bxop 1+ lNonoXuTenbHbIM  NOMOC  NUTAHUSA
Aatyumka (kaHan 1)
11 Bxopn 1- OTpuuatenbHbli  MOMAKC  NUTaHUA
Aartyuka (kaHan 1)
12 Bxopn toka 1 | MonoXuTenbHbIN MOMNOC BbIXOAHOrO
TOKa Aartyumka (kaHan 1)
22 Bbixoa 1+ |[[lNonoxuTenbHbI NOMOC BbIXOAHOMO
curHana npmbopa (kaHan 1)
24 Bbixog 1- | OTpuuaTenbHbIn MOMC BbIXO4HOIO
curHana npubopa (kaHan 1)
2 7 Bxop 2+ NonoXuTenbHbIM  NOMOC  NUTAHUSA
Aatyuka (kaHan 2)
8 Bxopn 2- OTpuuatenbHbli  MOMAKC  NUTaHUA
aarymka (kaHan 2)
9 Bxop Toka 2 | MonoXuTtenbHbIn MOMNOC BbIXOAHOrO
TOKa gaTtyumka (kaHan 2)
19 Bbixog 2+ | [MonoutenbHbIA NOMOC BbIXOAHOIO
curHana npubopa (kaHan 2)
21 Bbixog 2- | OTpuuaTenbHbI MOMOC BbIXOAHOIrO
curHana npubopa (kaHan 2)
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12 XAPAKTEPHbIE HEUCTNTPABHOCTU U METO[bl UX YCTPAHEHUA

12.1 MNepeyeHb xapakTepHbIX HEMCNpaBHOCTEN NPUOOPOB, a Takke
MeTOAbl UX YCTpaHeHns npueedeHbl B Tabnuue 5.

Tabnuuya 5

HanmeHoBaHue Heunc-
NpaBHOCTU, €€ NPOosiB-

BepomHaﬂ npunyn-
Ha HEUCNpPaBHOCTU

MeTop ycTpaHeHus

neHve
Mpu nopave nwutaHusa | OTcyTcTBYEeT  Ha- | Jluuam, OTBETCTBEHHBIM 3a
He TrOpuUT CBETOAMO[ | MPSPKEHUE NUTAHUS | SNEKTPONUTaHWe, YCTPaHUTb
MATAHUE Ha nepea- B COOTBETCTBUM C ENCTBYIO-
Heln naHenn WMMM NpaBUnNaMy NpuUHnHY

OTCYTCTBUA HaNpsXeHnA

lMeperopenu BcTas-
K/ NnaBkue Mo ue-
Ny NUTaHKs

lMpousBecTn 3ameHy BcCTa-
BOK MNaBKMX

OTcyTCcTBYET BbIXOAHOM
curHan

lMeperopenu BcTas-
KM nriaBKkue no Bbl-
XOAHOW Lenu

MpownseecTn
BOK MMaBKMX

3ameHy BCTa-

Mpnbop BbIWEN K3
cTpos

lMponsBecTn pemMoHT npu-
bopa vnn 3ameHy npubopa
Ha ucnpasHbIN

Csetoguon MUTAHUE
Ha nepegHen naHenm
MUraeT C 4acTtoToun
1luy. HanpsikeHune nu-
TaHNs OAaTYMKOB WU BbI-
XOOHble TOKM 0boux
KaHasnoB paBHbl HYM

HanpsokeHue  nu-
TaHus MeHee
21,6 B wnn Gonee
26,4 B

YCTaHOBUTb  HanpshKeHue
nuTaHns paBHbIM
24B+10%

Ceetoguon TECT Ha
nepegHer naHenu ro-
put HenpepbiBHO. Ha-

npsHxkeHne nuTaHus
OaTYNKOB U BbIXOOHbIE
TOKM 0BOMX KaHanos
paBHbl HYMHO

Meperpes npubo-
pa, TemnepaTypa
oKpyXxatlLLlen cpe-
obl 6onee +60 °C

MpUHATL Mepbl 4NA CHUXe-
HUS  TemnepaTypbl  OKpy-
xatroLen cpeabl

12.2 Mpy HEBO3MOXHOCTM YCTPaHEHWS HEWCNpaBHOCTM Ha MecTe
NpuGopbl AOIKHbLI ObITb OTNPAaBIEHbI HA NPEANPUSTUE-U3rOTOBUTESb.

13 TEXHUWYECKOE OBCITYXKUBAHUE

13.1 TexHu4eckoe OOCNyXvMBaHME NPOBOAMTCH C Lenblo obecneve-
HUSi HOpMarnbHOW pPaboTbl U COXPaHEHUs1 SKCMyaTaUMOHHbIX U TEXHUYEC-
KX XapaKTepucTuk npmbopoB B TEYEHNE BCEro Cpoka MX IKChnyaTauuu.
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13.2 Bo BpeMsi BbINOMHEHMS paboT No TEXHUYECKOMY ODCYy>KUBAHUIO
HeobX0AMMO BbINOMHATE YKasaHus, NpuBedeHHbIe B pasgenax 8 n 9.

13.3 ExXerogHbIn yxo4 npeanpuatneM-notpebutenem BknoyaeT:

— O4YUCTKY NPUBOPOB OT MbINK;

— NPOBEPKY HafEXHOCTU MPUCOEAMHEHUS, a TaKkke OTCYyTCTBUEe 006-
PbIBOB U MOBPEXAEHUN nsonaunn kabenewn ceasu npubopoB C NOAKIIHO-
YaeMbIMU YCTPOWCTBaMU;

— NPOBEPKY COXPaHHOCTU NIIOMOMPOBKM NPUBOPOB;

— NPOBEPKY NPOYHOCTU Kpenexa COCTaBHbIX YacTen Npubopos;

— NpoBepKy kKayecTBa 3a3eMreHus npnbopos.

14 NPABUNA XPAHEHUA U TPAHCINTOPTUPOBAHUA

14.1 MNpubopbl B yrnakoBke MPUroAHbl Afsl TPAHCMOPTUPOBAHUA IHO-
ObIM BMAOM TpaHcnopTa C 3almuTon OT NPSIMOro nonagaHns aTMocdepHbIX
0CaJKoB, KDOMe HerepMeTU3NpPOBaHHbIX OTCEKOB camoneTa.

14.2 XpaHeHune npubopoB OCYLLECTBISIETCA B yMNakoBKe, B NMoMeLle-
HMAX, COOTBETCTBYIOLMX ycroBuam xpaHeHnnsa 5 TOCT 15150.
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NACNOPT

15 CBUOETENBbCTBO O NPUEMKE

15.1 bapbep uckpobesonacHoctn BWB1li-  3aBoackon Ne
COOTBETCTBYET TexHudyeckum ycnosusam OTY 4217-061-29421521-12,
TY 4217-050-29421521-09 n npu3HaH rogHbIM AN aKcnnyaTayuu.

[ata Bbinycka

MNMoanuck nuu, OTBETCTBEHHbLIX 3a NMPUEMKY
M.IM.

16 TAPAHTUN U3TOTOBUTENA

16.1 UsroTtoBuTEnb rapaHTUpyeT COOTBETCTBME M3genusa TpebosaHu-
AaM TEXHUYECKUX yCrnoBum OTY 4217-061-29421521-12,
TY 4217-050-29421521-09 npu cobntogeHun notpebutenem ycrnosun aKc-
nnyatauun, XpaHeHns u TpaHCNopTUPOBaHUS.

16.2 MapaHTUIAHBLIN CPOK JKCMMyaTaunm n3genus - 2 roga ¢ MOMeHTa
npogaxu.

16.3 MNpu nosiBNeHMM NPU3HAKOB HapyLUeHMs1 paboTocnocoOHOCTH
nsgenusa obpawaTtbca Ha npeanpusaTue-u3roToBUTeNnb ANs NoNyyYyeHus
KBannuuMpoBaHHON KOHCYNbTauMM U OKa3aHWUs TEXHUYECKON MOMOLLM.

16.4 NsrotoButens BegeT paboTy MO COBEPLUEHCTBOBAHUIO U3denus,
MOBbLILLAIOLLYIO €r0 HAAEeXHOCTb M YNyYLIAWY ero 3KchiyaTaunMoHHble
KayecTBa, MO3TOMY B M3fernne MoryT ObiTb BHECEHbl HEe3HaYUTESbHbIE U3-
MEHEHUS, He OTPaXXeHHblE B NOCTABMSAEMON JOKYMeHTaLuu.
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17 CBEAEHUA O PEKNAMALIUAX

17.1 MNpwn oBHapyXeHUM HEUCNPaBHOCTM U3OENUS B TEYEHUE rapax-
TUWHOIO CpoKa npeacTaBuTENeM U3roTOBUTENS UMM OOBEPEHHLIM NULOM
COCTaBMseTCH akT 0 HEOBXOAMMOCTM PEMOHTA UMW HanpaBneHun U3genus
Ha NpeanpuUATNE-N3roToBUTENb MO afpecy:

127434, Mocksa, yn. HemunHosa, a. 12, 3A0 “AlIbBATPOC”.

17.2 Bce peknamauum 3anucbiBaloTcs B Tabnuuy 6.

Tabnuua 6

KpaTkoe cogepa-
HWe peknamaumm

[loKyMeHT, Ha ocHOBaHMK
KOTOPOTO MNpeabsBreHa
peknamauus

[ata

MpuHATLIE MEPbI
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18 YYET PABOTbI

UMToroBbli yyeT No rogam B Yacax

Mecsubl 20.... 20.... 20.... 20.... 20.... 20....

AnBapb
deBpanb
MapT
Anpenb
Man
UioHb
Uionb
Asryct
CeHTa6pb
OxkTa6pb
Hosibpb
[ekabpb

WToro:

Mognucb

B pykoBoZCTBe MO 3KCMiyaTauum NPUHSTHLI CrieayloLLmMe CoKpaLleHust:

BB - bapbep uckpobeszonacHoCTY;

BN - 610K NUTaHUA N30NNPOBAHHBIN;

3A0 - 3aKpbITOE aKUMoHepHoe 00LLecTBo;

MU - Moaynb UHTepdenca;

rnyoa - NpaBuna yCTpOMCTBA 3MNEKTPOYCTaHOBOK,;
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MpunoxeHne A
(obsi3aTenbHoE)
MeToavka nporpaMmupoBaHms pexunma pabotel npudbopos

[nsa nporpammmnpoBaHusa pexnma pabotel NprbopoB HeobXoaANMBI:

— WCTOYHMK CTabunM3npoBaHHOIO HampshKeHWUs1 MOCTOSHHOrO TOKa
24 B £5 % 1 BbIXOOHBbIM TOKOM He meHee 0,3 A (manee “MCTOYHMK Hanps-
Xenus"),

— Moaynb uHTepdernca MN5-01 YHKP.467451.008-01 (manee “mo-
aynb nHtepderica MMU5-01") n3 komnnekTa nocTaBku,

— nepcoHanbHbin IBM PC-coBMECTMMbIN KOMMNbIOTEP C onepaunoH-
Houn cuctemon MS Windows 2000 v Bbie 1 nporpammon “Hyper Terminal”
(nporpamma “Hyper Terminal” ctangapTHo BxoauT B coctaB MS Windows),

- kabenb-ygnuHutens COM-nopTa komnbtoTepa.

Mpouenypy NpOrpaMMmMpOBaHUS OOMYCKAETCS BbINOMHSATL TOJbKO
crneymanuctamm, odyvyeHHbiMu komnadmen 3A0 “AnbbaTpoc”.

1) OTkntounTe NUTaHMe nNpubopoB. BbIHYTb KPbIWKY C nnatamu us
kopnyca. Pasgenute nnatel. Ha nnate co ceetognogamu “lMutaHne” wn
“TecT” pacnonoxeH 4-x CEeKUMOHHbIN BbIKNoYaTenb (ganee “BblKMoYa-
Tenb”).

MoagknounTe K LIECTUKOHTaKTHOMY pas3beMy, YCTAaHOBMEHHOMY Ha
nnate co ceetoanogamu “lutaHme” n “TecT”, moaynb WHTepdeica
MW5-01. Mogynb nHtepdenca MN5-01 nogkntounte kK COM-NOPTY BbIKIHO-
YEHHOro nepcoHanbHOro KOMMblOTEpPa C MOMOLLBID Kabensa-yanuHuTens
COM-noprTa.

MooknoUYNTb BbIKIMIOYEHHBIN UCTOYHMK HaMPsSKEHUs K KOHTakTam 17,
18 npumbopa, NNC K KOHTaKTy 17, MUHYC K KOHTakTy 18.

2) BkntounTb nepcoHanbHbIN KOMMBbTEP M 3anyCTUTb Mporpammy
“Hyper Terminal’. B HacTporikax 3TOi nporpamMmmbl HEOOXOAUMO BhbIGpaTb
MnopT, K KOTOPOMY NMoAcoeAnHeH kabenb-yanmHutens COM-nopta (COM1,
COM2, ...), n ycTaHOBUTb NapameTpbl NopTa:

— ckopocTb (6ut/c) — 115200;

— OUTbl JaHHbIX — 8;

— YETHOCTb — HET,;

— cTonoBble 6uTbl — 1;

— ynpaBfeHue NOTOKOM — HeT.

YcTaHOBUTL 3a4epXKu BbiBO4A CTPOK U CMMBOJIOB, AN 4ero BOC-
nonb3oBaTbCcsl NyHKTOM MeHo “File/Properties” (“®ann/Ceonctea”). B oT-
KpbIBLLEMCHA OKHe Ha Bkragke “Settings” (“MNapameTpbl”) HaxaTb KHOMKY
“ASCIl Setup” (“lMapameTpbl ASCII”) 1 B NosiBUBLLEMCS AMANOrOBOM OKHE
yCTaHOBUTb 3HayeHus “Line delay” (“S8agepxka ans ctpok’) u “Character
delay” (“3apepxka ans cumeonos”) pasHbiMu 1 milliseconds (1 mc).
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CospaTtb TEKCTOBbLIN halin ¢ paclwumpeHmeM “txt” crnegyrowiero Buaa:

programming
X

roe X — HoMep pexuma paboTtbl npubopa (Lenoe yucno, Bblbupae-
Moe no Tabnuue A.1 13 nepsoro ctonébua).

3) YcraHoBuTb B nonoxexHne OFF cekunn 2 1 3 BoiknoyaTens.

BKMNOYMTL MCTOYHUK HANPSXKEHNS.

4) YcTaHoBUTb B nosnoxkeHne ON cekumto 2 BbIKoyaTens.

YctaHoBuTb B nonoxenne ON cekumto 3 BbIKNoYaTens.

B okHe nporpammbl “Hyper Terminal’ nosiButcs coobuleHne “Enter
parameters file”.

B nporpamme “Hyper Terminal” BbiGpate nyHkT “lNepena-
4a/OTnpaBuTb TEKCTOBbLIN hbann”, BbIbpaTb NpeABapuUTENbHO CO34aHHbIN
hann n HaxaTb kHonky “OTkpbITh”. ®ann 6yaeTt nepenaH B npubop. B okHe
nporpammsbl “Hyper Terminal” nosiBUTCa cogepxumoe nepefaHHoro canna
n coobLieHune “Set switchs 2 and 3 to OFF".

Ecnn dann cogepxnt owmnbkn, To nepen coobuieHmem “Set switchs
2 and 3 to OFF” nosiButcs coobuieHne “Error in file!”. Heobxogumo ycra-
HOBUTb cekuun 2 1 3 BbiKNtovaTens B nonoxeHne OFF, ncnpasutb ownbKy
B (hanne n nepenTun K NyHKTY 4.

YcTtaHoBUTbL cekuun 2 1 3 Bbikntodatens B nonoxenne OFF.

B okHe nporpammbl “Hyper Terminal” nosiButcs coobuieHne “Set
switch 3 to ON”. YcTaHoBUTb cekuuto 3 BblkntoyaTens B nornoxxeHne ON.

B okHe nporpammbl “Hyper Terminal” nosiButca cooblieHne “Set
switch 2 and 3 to ON - write, to OFF - not write”.

Ecnu 3anucb He TpebyeTcs, nepesBecTu cekuuio 3 BblkMYaTens B
nonoxeHve OFF. MNpubop nepenget B paboumin pexxmm.

Ona 3anncu gaHHbIX B namatb npubopa nepeBecTy Cekumio 2 Bbl-
kntoyaTens B norioxeHne ON.

B cnyyae owmnbku 3anmcm B okHe nporpammbl “Hyper Terminal” nos-
BUTCA coobllieHne “Write error!” n “Set switchs 2 and 3 to OFF”. YcTtaHo-
BUTb ceKkumu 2 1 3 Bblkntovatens B nonoxeHne OFF n nepenTtun K NyHKTY 4.
Ecnu nocne BTOpOW MOMbITKM 3anucu CHOBa MOsIBUTCA cooluieHue “Write
error!”, npubop TpebyeT perynmpoBKu.

Ecnu 3anucb npowna ycnewHo, B OkHe nporpaMmmbl “Hyper Terminal”
nosiButcsa coobuieHne “Write ok!” n “Set switchs 2 and 3 to OFF".

YcTaHoBUTb cekummn 2 1 3 BelkntovaTens B nonoxexHve OFF.

BbIKMIOUNTE UCTOYHUK HanpsKeHWs, NnepcoHanbHbI kKoMnbioTep. OT-
KMNOYMTb COeAMHEHMS OT KOHTakToB npubopa 17 n 18. OTKNIOYMTbL MOAYMb
nHtepgenca MN5-01. CoeanHnTb NNaTbl BMECTE U YCTAaHOBUTbL 06GpaTHO B
Kopnyc.
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Tabnuua A.1

Homep

pexuma
paboThl
npubopa

OnucaHune pexuma paboTbl npubopa

0

BbixogHom Tok kaHana 1 paBeH BXOAHOMY TOKy kaHana 1, Bbl-
XOLHOWM TOK KaHana 2 paBeH BXOQHOMY TOKY KaHana 2

BbixogHon Tok kaHana 1 paBeH BXOOHOMY TOKY kaHana 1, Bbl-
XOLHOWM TOK KaHana 2 paBeH NofnycyMme BXOAHbIX TOKOB Ka-
Hana 1 v kaHana 2

BbixogHon Tok kaHana 1 paBeH BXOAHOMY TOKY KaHana 1, BbI-
XOLHOW TOK KaHana 2 BblYUCNAETCS Mo d)opmyne

12BbIXx=(11BX-12BX+20)/2,

roe 11Bx — BXO4HOW TOK NepBOro kaHana, MA,
I12BX — BXOOHOW TOK BTOPOro KaHana, MA,
I12BbIX — BbIXOAHOW TOK BTOPOro kaHana, MA

BbixogHom Tok kaHana 1 paBeH BXOAHOMY TOKy kaHana 1, Bbl-
XOLHOW TOK KaHana 2 Bbl4McngeTcs no popmyne

12BbIx=(12BX-11BX+20)/2,

roe 11Bx — BXO4HOM TOK NepBOro kaHana, MA,
I12BX — BXOOHOW TOK BTOPOro KaHana, MA,
12BbIX — BbIXOAHOW TOK BTOPOro kKaHana, MA

BbixogHom Tok kaHana 1 paBeH BXOAHOMY TOKY kaHana 1, Bbl-
XOOHOW TOK KaHana 2 paBeH Moy pa3HOCTM BXOAHbIX TO-
KOB KaHana 1 v kaHana 2

BbixogHoW TOK kaHana 1 paBeH BXOOHOMY TOKY kKaHana 1, Bbl-
XOOHOW TOK kaHana 2 (B MA) paBeH NMpon3BEAEHMIO BXOAHbIX
TOKOB kaHana 1 (B MA) 1 kaHana 2 (B8 MA) feneHHomy Ha 20

BbixogHon Tok kaHana 1 paBeH BXOAHOMY TOKY KaHana 1, BbI-
XOLHOW TOK KaHana 2 BblYUCAETCS Mo d)opmyne

|ZBbIX:(20[]]1BX-|ZBX|)1/2,

roe 11Bx — BXO4HOM TOK NepBOro kaHana, MA,
I12BX — BXOOHOW TOK BTOPOro KaHana, MA,
I12BbIX — BbIXOAHOW TOK BTOPOro KaHana, MA
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Mpunoxexue b
(obsi3aTenbHoE)
MeToamnka kannbpoBku Npudopos

Onsa kannbposku Npnbopos HeoBXoaUMBI:

— WCTOYHMK CTabunmM3npoBaHHOIO HampshKeHWUs1 MOCTOSHHOrO TOKa
24 B £5 % 1 BbIXOAHbIM TOKOM He MeHee 0,3 A (ganee “MCTOYHMK Hanps-
xXenus"),

— aKTUBHbIA UCTOYHUK NOCTOAHHOrO TOKa, AONYyCKaloLWUN B KayecTse
Harpysku pesuctop conpotusrieHuem ot 20 go 30 Om, ¢ Anana3oHOM Bbl-
xogHoro Toka oT 0,5 go 20 MA 1 abContTHOM NOrpeLlHOCTLI0 He Bonee
+4 MKA (ganee “MCTOYHMK TOKA"),

— MURAnMaMnepmeTp MOCTOSHHOrO TOKa, UMENLMA BXOOHOE COoMpo-
TMBneHne He 6onee 500 Om, guanasoH namepeHus ot 0,4 oo 20,5 MA u
abComMTHYO MOrpeLlHoCTbl0 He OGonee *4 MKA (ganee “Munnuamnep-
meTp”),

— Moaynb uHTepdernca MN5-01 YHKP.467451.008-01 (manee “mo-
ayne nHTepderica MA5-01"),

- kabenb YHKP.685622.023 u3 komnnekrta noctaBku (ganee “ka-
6enb”),

— nepcoHanbHbIn IBM PC-cOBMeCTUMbIA KOMMbOTEP C OnepaumoH-
Houn cuctemon MS Windows 2000 v Bbilwe 1 nporpammoin “Hyper Terminal”
(nporpamma “Hyper Terminal” ctangapTHO BxoauT B coctaB MS Windows),

- kabenb-yanuHutens COM-nopTa komnboTepa.

Mpouenypy kanubpoBkM onyckaeTcs BbIMNOMHSATL TOMbKO crneumanu-
cTtamu, 0by4eHHbIMKn koMmnaHmen 3A0 “AnbbaTpoc”.

KannbpoBka npoBoaMTCS OTAENbHO ONS KaXOoro KaHana.

1) OTknounTbL NUTaHWe Npnbopa. BbIHYTb KPLILLKY C Nnatamu U3 Kop-
nyca. Pasgenutb nnatbl. Ha nnate co ceetoguogamu “lNutaHune” n “Tect”
pacnonoxeH 4-x CEeKUWOHHbIN BbikMoYaTens (ganee “Bblkntoyatens”). Co-
€VHUTb NNaTbl C NOMOLLLIO kKabens.

CoeanHntb Mexay cobon koHTakTbl 11 u 24 npubopa (nNpu Kanub-
poBke kaHana 1). CoegmHuTb Mexay cobon KoHTakTbl 8 n 21 npubopa (npwm
KannbpoBke kaHana 2).

MoaknounTe MUNIMaMnepMeTp Mexay KoHTaktamu 22 n 12 npubo-
pa, NIIOCOM K KOHTaKTy 22 (npu kanubposke kaHana 1). MNMoaknounte Mun-
nuamnepmeTp Mexay kKoHTaktamu 19 n 9 npmbopa, NfcoM K KOHTakTy 19
(mpu kannbpoBke kaHana 2).

MoaknounTb K LUIECTUKOHTaKTHOMY pas3beMy, YCTAaHOBMEHHOMY Ha
nnate co ceetognogamu “lutaHme” n “TecT”, Moaynb WHTepdeica
MW5-01. Moagynb nHtepdenca MN5-01 nogkntounte kK COM-NOPTY BbIKIHO-
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YEHHOr0 MEepCOHAaNbHOIO KOMMbIOTEPA C MOMOLLBK Kabensa-yonMHuTens
COM-noprTa.

MoaknoUYNTb BbIKIMIOYEHHBIN UCTOYHMK HaMpsKEeHUs K KOHTakTam 17,
18 npubopa, NMc K KOHTaKTy 17, MUHYC K KOHTakTy 18.

2) Bknounte nepcoHanbHbIA KOMMbIOTEP W 3anyCTUTb Nporpammy
“Hyper Terminal’. B HacTporikax 3ToM nporpammbl Heobxoanmo BbiGpaTb
nopT, K KOTOPOMY noacoeanHeH kabenb-yanuHutens COM-nopta (COM1,
COM2, ...), u ycTaHOBUTb NapameTpbl nopTa:

- ckopocTb (6ut/c) — 115200;

— OUTbI JaHHbIX — 8;

— YETHOCTb — HeT;

- cTonoBble OuTbl — 1;

— ynpaBreHne NOTOKOM — HeT.

YCcTaHOBUTb 3aepXKM BbiBOga CTPOK U CUMMBOMOB, ANS Yero BOC-
nonb3oBaTbCA MyHKTOM MeHw “File/Properties” (“®awnn/Csonctea”). B oT-
KpblBLLEMCHA OKHe Ha Bkrnagke “Settings” (“MNapameTpbl”) HaxaTb KHOMKY
“ASCII Setup” (“lMNapameTpbl ASCII") n B NOSBMBLLUEMCS OMANTOTOBOM OKHE
yCTaHOBUTb 3HadeHus “Line delay” (“S8agepxka ansa cTpok”) u “Character
delay” (“3agepxka gnst cmumonos”) paeHbiMu 1 milliseconds (1 mc).

CospaTtb TEKCTOBbLIN halin ¢ paclumpeHmeM “txt” crnegyrowiero Buaa:

calibration
X

512

3500
6700
10000
13000
16250

roe X - uenoe yucrno paBHoe 1 (kanubposka kaHana 1) wnn 2 (ka-
nnbposka kaHana 2). OcTtanbHble yucna npubop npu kanubposke Gynet
3anucbiBaTb B LMUpO-aHanoroBbin npeobpasosartens y3na ¢opmMmupoBa-
HWS BbIXOOHOrO ToKa. Yncna formkHbl 6bITh LensiMu B AvanasoHe ot 0 oo
20000 u pacnonaraTbcs B nopsake Bo3pactaHus. He gomkHo BbiTb oanHa-
KOBbIX Yncen.

YctaHoBuTb B nonoxenne OFF cekumn 2 n 3 BbIkoYaTens.

3) BknounTb NCTOYHUK HanpsiXeHus. BoligepkaTb nay3y NsiTb MUHYT.

4) YcTaHoBUTb B nosnoxkeHne ON cekumto 2 BbIKoyaTens.

YctaHoBuTb B nonoxeHne ON cekunto 3 BbIKNOYaTens.

B okHe nporpammbl “Hyper Terminal’ nosiButcsa coobuieHne “Enter

28



parameters file”.

B nporpamme “Hyper Terminal” BbiGpate nyHkT “[Nepena-
4a/OTnpaBuTb TEKCTOBLIN hann”, BbibpaTb NpeaBapuUTENbHO CO34aHHbIN
hann n HaxaTb kHonky “OTkpbITh”. ®ann dyaet nepeanaH B npubop. B okHe
nporpammbl “Hyper Terminal” nosiBUTCa cogepxumoe nepenaHHoro canna
n coobuieHune “Set switchs 2 and 3 to OFF".

Ecnn dann cogepxnt owmnbkn, To nepen coobuieHmem “Set switchs
2 and 3 to OFF” nosiButcs coobuieHue “Error in file!”. Heobxoaumo ycrta-
HOBUTb cekuun 2 1 3 BbikNoyaTens B nonoxeHne OFF, ncnpasutb ownbKy
B (hanne n nepenTun K NyHKTY 4.

YcTtaHoBUTbL cekuumn 2 1 3 Bbiknto4vatens B nonoxeHne OFF.

YcTtaHoBUTb cekuuto 3 BbikntovaTens B nonoxenmne ON.

Mpnbop 6yneTt cdopmMmpoBaTh BLIXOAHOM TOK, MOCMeAoBaTENbHO 3a-
nucbiBas uucna us danna B uudpo-aHanoroBbi npeobpasoBartenb y3na
¢hopMMpOBaHUs BbIXOOQHOMO TOKa kannbpyemoro kaHana.

Ecnu npouecc kannbposku naet 6e3 owmnbok, To Kaxabli pas nocne
nosiBNeHns B okHe nporpammel “Hyper Terminal” coobwieHus “Enter current
channel X=" (rge X — 1 unu 2) HeobxoamMmMo HabpaTb C KraBuaTypbl 3Hadve-
HMe ToKa MunnuamMmnepMmeTpa B MKA 1 HaxaTb knasuwy “Enter”. Ecnv npu
BBOE 3HayeHWs TOoKa OO0 HaxaTusa knasuwun “Enter” npousoluna owumbka,
TO He06XOAMMO HaxaTb KnaBuLly “ESC” 1 3aHOBO BBECTU 3HAYEHMNE TOKa.

Ecnu B npouecce kannbpoBkn BO3HMKHET owwnbKa, kanmbpoBka npe-
KpawjaeTcs, B OkHe nporpammbl “Hyper Terminal” nossutcs nHgopmauus
00 owmnbke n cooblueHme “Set switchs 2 and 3 to OFF". Heobxogumo yc-
TaHOBUTb CceKkuun 2 n 3 BbikoYaTens B nonoxeHne OFF, BbIKNIOYNUTE UC-
TOYHUWK HaNpPsHKeHUs1, yCTPaHUTb NPUYMHY OLIMOKN 1 3aHOBO HavaTb Kanvb-
POBKY, Ha4YMHas ¢ NyHkTa 3.

B cnyvae ycnewHon kanubpoBkn B OKHe nporpammbel “Hyper
Terminal” nosiBuTca coobLLeHne 0 BO3MOXHOCTU 3anncu AaHHbIX B NamMsATb
npubopa.

Ecnu 3anucbk He TpebyeTtcs, HYXHO nepeBecTn B nonoxeHue OFF
cekumio 3 Boikntovartens. Npubop nepenget B paboumnn pexum.

[ns 3anvcy gaHHbIX B NaMsTb Npubopa HY>KHO NepeBecTu CeKunto 2
BbIKNtovaTens B nonoxexHuve ON.

Ecnn 3anucb npoluna ycnewHo, B OkHe nporpammbl “Hyper Termi-
nal” nosaButcsa coobuleHne “Write ok!”.

B cnyyae ownbku 3anncu B okHe nporpammel “Hyper Terminal’ nos-
BUTCS cooblieHme “Write error!”. B aTom cnyyae Heob6Xx04MMO YyCTaHOBUTb
cekumm 2 1 3 Bbiknoyatens B nonoxexnne OFF n nepentun K nyHkTy 4. Ecnu
nocrne BTOPOW MOMbITKM KanMBpoBKM U 3anncu nosaBuTcs cooblieHune “Write
error!”, npubop TpebyeT perynupoBKu.

YcTaHoBUTb cekummn 2 1 3 BolkntovaTens B nonoxexHve OFF.

5) BbIKNIOYUTb UCTOYHUK HanpsbkeHusi. OTKMYUTb COeAMHEHUsa OT
KoHTakToB npubopa 11, 12, 8, 9, 19, 21, 22, 24.
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Cekumm 2 n 3 BbIkNOYaTens nepeBectu B nonoxerHne OFF.

6) MpoBepka kanubposku kaHana 1 (2).

MoaknoUYNTb UCTOYHWUK TOKa MexAy KoHTakTamu 11 n 12 (8 n 9), nnio-
COM K KOHTakTy 12 (9).

MoaknounTte MUNIMaMnepMeTp Mexay KoHTaktamu 22 u 24 (19 un
21), NnNCOM K KOHTaKTy 22 (19).

YcTtaHoBUTb cekuuto 3 BbikntovaTens B nonoxeHmne ON.

BKNOYMTL MCTOYHUK HANPSXKEHNS.

B okHe nporpammsbl “Hyper Terminal” 6ygeT nosaBnsTbCa cooOLeHune,
B KOTOPOM OYyayT CTPOKM:

“CodeAdcl=a CodeDacl(CodeAdcl)=b"
“CodeAdc2=c CodeDac2(CodeAdc2)=d"

roe a, b, ¢, d — uenble Yncna.

Ha uctouHvke Toka nocnepoBartenbHo 3agath Tok 0,5, 2, 4, 6, 8, 10,
12, 14, 16, 18 un 20 MA. KoHTponvpoBaTb BbIXO4HOM TOK NO MuiniMaMmnep-
MeTpy K 3HaveHue uvmcna b (d). Bbeiknounte MCTOYHUK HanpshkeHusi. OT-
KIMOYMTb KanmbpaTtop n MunnMaMmnepMeTp oT npubopa.

7) KanubpoBka kaHana 1 (2) cuutaeTcsl ycnewiHon, ecnu npu npo-
BEPKE MO NMYHKTY 6) OTKMNOHEHWe MoKasaHus MunnMamMnepMmeTpa OT ycTa-
HOBJIEHHOIO 3HAYEHUsI TOKA Ha UCTOYHMKE TOKa He bonee 18 MKA.

Ecnn otknoHeHne 6onee 18 MKA, Heo6xoaMMO CHOBa MPOBECTU Ka-
nnbpoeky kaHana 1 (2), nobasme B TekcToBbIM thann ducna b (d), saduk-
CMpOBaHble B TEX TO4YKaX, B KOTOPbIX OTKIMOHEHME Toka Obino Gonee
18 MmKA.

Kaxxpgoe umcno b (d) HyxHO pacnonoxutb B HOBOW CTpoke dpanna
(nepBasi u BTOpasa CTpoku dhanrna He OOMKHbI M3MEHUTLCS) M TaK, YTOObI
yucna B (haine pacnonaranvcb B NOpPsAKe BO3pacTaHus.

8) BbIKNIOYNTL MCTOYHUK HaMNpshKEHWs, MepPCOHarbHbIA KOMMbIOTEP.
OTknouNTL COeanHeHUs OT KOHTakToB npubopa 11, 12, 8, 9, 17...19, 21,
22, 24. Otkniountb Mmoaynb uHtepdenca MMU5-01 n kabens. Cekumm 2 n 3
BbIKMoYaTens nepeeectu B nonoxeHne OFF. CoeguHutb nnaTbl BMECTE U
yCTaHOBUTb 0BpaTHO B KOpMYC.
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MpunoxeHne B
(obsi3aTenbHoE)
CxeMbl NoAKMYeHUN K Npubopam BHELLUHUX YCTPOWCTB

BapsiboonacHa g 30Ha

B1

B3peibode3onacHa s 30HA

AT

|
O

N Lens
[
I ; 10 | Bxod 7+
| |
Bbixod moxka I } 72 |Bxod moka 1
k\IJ
B2
o~ O Lenk
[
I { 7 | Bxod 2+
| |
Beixod moka i 1 g |Bxod moka 2
7
Al — B6apbep uckpobesonacHoctn BUB1L];
B1, B2 — AByXnNpOBOAHbIA AaT4MK C TOKOBbIM BbIXO40M

oT 4 go 20 MA.

PucyHok B.1 — Cxema noaknoyeHun k npubopam ABYXNPOBOAHbLIX
[AaT4YMKOB C TOKOBbIM BbIX0A0M OT 4 oo 20 MA
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MpogorkeHune npunoxeHuna B

Bapsibode3onacHa g 30H0

BapkiboonacHa g 30Ha AT
B1 |
S~ -O- Llens
. 10 | Bxod T+
} } 17 | Bxod 1-
Beixod moka . 12 | Bxod moka 1

B2

llens

o
7 | Bxod 2+
8

9

|

Bxod 2-

Bxod moka 2

Bbixod moka

Al — Bapbep nckpobesonacHoctn bUB1i;
B1, B2 — TpexnpoBOAHbIN [aT4YMK C TOKOBbIM BbIXOAOM
ot 0 go 20 mA.

PucyHok B.2 — Cxema noaknoyeHunin k npubopam TpexnpoBOaHbIX
[AaT4YMKOB C TOKOBbIM BbIxogom oT 0 oo 20 MA
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MpogorkeHne npunoxeHna B

BspbiBoGe3onacHas 3oHa

A1
' G1
Uens | ©
+24 V 17 o +24B
ov 18 < 0B
A2
Uens | ©
Bbixog 1+ 22
Bbixog 1- | 24
A3
Llens -
Bbixog 2+ 19
Boixog 2- | 21
|
Al — Bapbep nckpobesonacHoctn bBUBL1i;
A2, A3 — peructpupytoLiee yCTPOMCTBO C TOKOBbIM BXOAOM;
Gl — BHELUHMA UCTOYHUK NuTaHna 24 B + 10%/0,3 A

(Hanpumep, 6nok nutaHus BrA5).

PucyHok B.3 — Cxema noaknoveHnn npudopoB K peructTpmpyoemMmy
YCTPOWCTBY C TOKOBbIM BXOAOM U UCTOYHUKY MUTaHUS
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MpogormkeHne NpUNOXeHNs

BapblBoonacHas aoHa

BapsiBobesonacHas 3oHa

B

B1 | |
' o | Uem Uems | ©- G1
i i 10 Bxop 1+ +24 'V 17 @ +248B
Bbixoz Toka —W 11 | Bxoa 1- ov 18 2 0B
I 12 | Bxop Toka 1
- -0
B2 | Llenb
{,\’ -0 Llens Boixom 1+ 22 Ebl);gﬂm'::Ka R
i i 7 | Bxom2+ Bsixog 1- | 24
i i 8 Bxoa 2-
BbIxog Toka —rt 9 Bxop Toka 2 Liens -O-
L) L
I Boixon2+| 19 Bbixop Toka
S 4.20MA R2
Bsixon 2- | 21
]
Al - Gapbep uckpobesonacHoctn BUB1iH;
Bl  — ABYXMPOBOAHbLIA AATUMK C TOKOBbIM BbIXOA0M
oT 4 no 20 MmA n HART npoTtokonowm;
B2 — TpexnpoBOAHbIN OAaTYUK C TOKOBLIM BbIXOLOM
ot 0 go 20 MA n HART npoTokonom;
Gl  — BHELUHWN UCTOYHMK NUTaHus 24 B + 10%/0,3 A

(Hanpumep, 6nok nutaHus BrAS5);
R1,R2 — pesucTtop conpoTtusneHnem 250 Om (Hanpumep, YeTbipe
pesncTopa M3 KOMMIIEKTa NOCTaBKM, COEANHEHHbIX
napannesnbHo).

PucyHok B.4 — Cxema nogkntoveHus 6apeepa BUB1iH k HART

YCTPONCTBY
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Mpunoxexue I
(obsi3aTenbHoE)
CepTtudmkat cooTBETCTBUSA TEXHUYECKOMY pernameHTy TamoXXeHHOro

AR

E-;

BEPTHONRAT CODTBETETRNA
E H[ NeTC  RUC-RU.BH02.B.00019

Cepust RU Ne 03258486
OPI‘ AH 10 CEPTU®UKALIUI B3DBIBO3ALIHILECHHBIX CDEICTB H3MEDEHHH, KOHTDOJISA H 9/IEMEHTOB aBTOMATHKH
@I'VIT «BHUMDTPH» (OC BCHU «BHUHUDOTPH»). Anpec mectoHaxoxkaeHus: Poceuiickas ®enepaums, 141570,
Mockosckast 0671acTh, CoTHEUHOrOpekHii paioH, paGounii nocenok Menzeneeso. npomzona BHUM®TPH, kopriye 11;
1 (hakrruecknmii anpec: Poccuiickas ®enepauns, 141570, Mockosckas o6nactb, CONHEUHOrOpCKMii paiioH, paGoumi
riocesiok Menneneeso. npomsona BHUMOTPH, koprye kiumarnueckoii 1aGopatopuu; Tenedor/daxe +7 (495) 526-63-03;
e-mail: ilvsi@vniiftri.ru. Arrectar akkpenurauni Ne RA.RU.11BH02 ot 08.07.2015 Bbinan Pocakkpenuraumeit
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3aKphITOE AKIMOHEPHOE 0OMIECTBO «ATBGaTPOC)
Anpec: Poceuns, 127434, ropox Mocksa, ynuna Hemunzosa, nom 12
OI'PH: 1027739554347; tenedon: (495) 921-41-73; dakc: (495) 921-41-73; e-mail: market@albatros.ru
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3rOTOBUTEAD 3aKphITOe aKIMOHEPHOE 00mECTBO «AIBOATPOCH
A,upec MecToHaxoxaeHus: Pocenst 127434, ropoa Mocksa, ynuna Hemunnosa, oM 12
- anpec npoussozcTea: Pocenst, 127254, ropon Mocksa, OropoHslii mpoes, oM S, cTpoeHue 3
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O6mue Texnuyeckue yciaosust OTY 4217-061-29421521-12
CepuitHblii BBITYCK

E@

KOA THB3A TC 8504 40 820 9

P
\rV

&y
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Texuuyeckoro pernamenta TamosxxenHoro corosa TP TC 012/2011
«O BesomacHOCTH 060PYIOBaHHS ISt PAGOTHI BO B3PBIBOOIIACHBIX CPEeax»
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|  CEPTUOUKAT BBIAAH HA OCHOBAHHH

| < 1 INporoko:n ucnsrranmii Ne 15.2040 ot 03.08.2015

rb‘ WJI BCU « BHUUDTPU» (Ne RA.RU.21UI109 ot 22.07.2015)

“*;w 2 AKT 0 pesyIbTaTax aHaJIN3a COCTOSIHUS IPOM3BOCTBA OT 25.06.2014
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A% &8

AOIIOAHHUTEABHAS UH® OPMALIUSA

VCioBHS B CPOKH XPaHEHHs, CPOK CIIyKObI (TOAHOCTH) - B cootBetcTBUM ¢ OTY 4217-061-29421521-12.
Ceprudukar nefictBuTesneH ¢ EX-npunoxenuem Ha yethipex nuctax. Cxema ceptudukanmu lc.

A

@Y~

X%/

1o 10.08.2020  BKAFOYUTEABHO

b
o
g
o
=

I'.E. Enuxuna

A ARATAZ
g

110 cepruduKaIH i 2 (itivarivi, amAns) |

/ = H.IO. MupomHs#ukosa ;

“ ST ETARTOP). (nopnngh) (WriAdwani, amanig) I
|

(skcreprhi-ayauTopst))

:g;a; N RN S TN

”V

35



CCbINOYHbIE HOPMATUBHbLIE AOKYMEHTbI

O6o3HaveHVe JOKYMeHTa, Ha KOTOpbIn AaHa
CChlflka

Homep pasgena, nyHk-

Ta, NOAMNYHKTa, PUCYH-

Ka, NPUNOXeHUs, B KO-
TOPOM [aHa ccblika

OCT 12.2.007.0-75

14,233

FOCT 14254-2015 1.33,7.1
FOCT 15150-69 1.3.1,14.2
FOCT 18677-73 7.3

FOCT 30852.0-2002 (M3K 60079-0:1998) 1.4

FOCT 30852.10-2002 (M3K 60079-11:1999) 1.4,6.1
FOCT 30852.11-2002 (M3K 60079-12:1978) 14

FOCT 30852.13-2002 (M3K 60079-14:1996) 10.1
FOCT P 51522.1.1-2011 (M3K 61326-1:2005) 2.1.9

TP TC 012/2011 14
MHCTpYKUUMST MO MOHTaXy anektpoobopyaoBanums, [ 10.1

CUMOBbLIX W  OCBETUTENbHLIX  CeTen
BoonacHbIx 3oH BCH332-74/MMCC CCCP

B3pbl-

Mo Bonpocam npoaax U noanepxku obpallanTechb:

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
Baprayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnapaueocTok +7 (4232) 49-26-85
Bonrorpap +7 (8442) 45-94-42
Ekatepunbypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Kemeposo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tuneuk +7 (4742) 20-01-75
Marnutoropek +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab.YenHb! +7 (8552) 91-01-32
Hwx. Hosropop +7 (831) 200-34-65

HoBocwnbupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
Mensa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PoctoB-Ha-loHy +7 (863) 309-14-65

Psizanb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-MeTepbypr +7 (812) 660-57-09

Capartos +7 (845) 239-86-35

Couu +7 (862) 279-22-65
CraBponons +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TromeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Ydpa +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensabuHck +7 (351) 277-89-65
fApocnaenb +7 (4852) 67-02-35

cawnT: albatros.pro-solution.ru | an. nouyra: ats@pro-solution.ru
TenecoH: 8 800 511 88 70
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