ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80

Mo Bonpocam npoaax u noaaepxku obpallantech:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67

HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35

Couu +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56

BpsiHck +7 (4832) 32-17-25
BnagusocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkaTepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Kypck +7 (4712) 23-80-45
TNuneuk +7 (4742) 20-01-75

Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70

MarnuToropck +7 (3519) 51-02-81

Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropopg +7 (831) 200-34-65

MeHsa +7 (8412) 23-52-98

Mepmb +7 (342) 233-81-65
PoctoB-Ha-[oHy +7 (863) 309-14-65
PsasaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25

Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75

Ydpa +7 (347) 258-82-65

CaHkT-TMetepbypr +7 (812) 660-57-09  Xabaposck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnaenb +7 (4852) 67-02-35

CapartoB +7 (845) 239-86-35

caut: mtn.pro-solution.ru | an. noura: mtn@pro-solution.ru
TenedoH: 8 800 511 88 70

Bupeorpadpuyeckue 6e3dymaxHbie
pernctpartopbl MeTpan-910

Kop OKIM42 2700

[ wermrsio

5
| 15,847

® 1o 20 yHMBepcasibHbIX aHaJIOroOBbIX BXO[,0B

® MeXkaHasibHas rajibBaHU4ecKas u3onsauus

@ MonHbIN LMK onpoca Bcex kaHanoB 0,1 ¢

® [lnckpeTHble BXOAbl U BbIXOAbI

® MatemaTunuyeckas o06paboTka JaHHbIX

©® BbluucneHue pacxopa cpep,

® CymMmaTopbl, cYeT4YuKku, Taimepsbli, pabota no
pacnucaHuio

® MepeHoc apxuBa Ha USB-Flash kapty nunu
SD/MMC kapTty

® MpepacTaBneHne AaHHbIX HA 3KPaHe: TPeHAbl, LUKasbl
(bargraph), komGuHauua U3 TpeHAOB U LIKan,
YUCOBble 3Ha4YEeHUs!

® BcTpoeHHble untepdericbiRS485 (Modbus RTU+OPC
Server), Ethernet(ModbusTCP/IP),USBHost, CAN2.0

® BO3MOXHOCTb c6opa U perucTpauum AaHHbIX OT
BHELUHUXycTpoucTBNno uHTepdeiicy RS485 (Modbus)

©® BHeceH B locpeecTp cpeacTs UaMepeHun nog,
Ne32011-09, ceupgeTtenbctBo Ne35300

® TY 4227-011-13428679-2006

Bupeorpadpuyeckmin 6e3bymaxHbli MHOrFO-
KaHanbHbIN pernctpatop MetpaH-910 npegHa3HadyeH gns
cbopa, BM3yanusauuu, pernctpauumn 1n perynmpoBaHus
pasNYHbIX NapaMeTPOB TEXHOIOMMYECKMX MPOLECCOB.

Nlerko wnHTerpupyetca B cuctembl ACYTII.
YpesBblyaiHO yao6eH 1M Npu aBTOHOMHOM MPUMEHEHUN,
obnapas pa3BUTOM CUCTEMOI AKPAHHbIX MEHIO YNpaBieHns
1 paboTbl C apxMBOM, OOMbLION BHYTPEHHEN MaMSTbLIO U
nHTepdencom kK BHewwHen Flash-namartu.

OCHOBHbIE JOCTOMHCTBA:!

- KOHTPACTHbI LBETHOM gucnner Ha TFT-maTtpuue (5,6" nnn
10,4") c wmpokmm yrnom o63opa;

- cBob6oAHAs NPOrpaMMMpPyeMOCTb aHasIoroBbIX KaHaNoB
noz, pasinyHble TUMbl BXOOAHbIX CUMHANIOB Y MeXKaHaslbHas
ranbBaHMyeckasi U30NsLums;

- BbICOKOE ObICTPOAENCTBIE;

- MaTtematmyeckasi 06paboTka No kaxaoMy kaHany;

- cooTBeTcTBME TpeboBaHuam SMC.

YnbsiHoBck +7 (8422) 42-51-95



MeTpan-910

MOZAENN PETUCTPATOPA

Ta6bnuua 1
McnonHeHnne | O6o3HaveHne moaenmn KonunyecTtBo
aHaI0roBbIX KAHAIOB [LVCKPETHBIX BXOO0B ONCKPETHbIX BbIXOO0B
1 Pernctpatop MeTtpaH-910-4-8 4 4 8
Pernctpatop MeTtpaH-910-0-16* 00 16 aHanoroBbiX U 8 ANCKPETHBIX MEPEMEHHbIX 16
Modbus
2 Pernctpatop MeTtpaH-910-8-8 8 4 8
Peructpartop MeTtpaH-910-8-16 8 4 16
Pernctpatop MeTtpaH-910-12-8 12 4 8
Perunctpatop MeTtpaH-910-12-16 12 4 16
3 CM. NnpuMepsbl 1 Kol 3aka3a AJ1s UCnosiHeHus 3

* Mogenb perucTtpatopa 6e3 aHanoroBbiX U ANCKPETHbLIX BXOA0B. BMECTO HMX nmeeTcs AONONHUTENbHbI LMdpPoBON nHTepdeiic
RS485 ons c6opa n pernctpaumm AaHHbIX C BHELLHUX YCTPOMCTB, noaaepXusaioLLmx npotokos Modbus RTU (0o 16 aHanorosbix 1 8 AMCKPETHbLIX
nepemeHHbIx No Modbus - ncnonHexHuve 1).
B ncnonHeHuu 3 0AHOBPEMEHHO C aHaNIoroBbIMU U AVCKPETHBLIMI BXO4AaMW BCErAa UMEeeTCsl AOMNONMHUTENbHbIN UdPOoBO MHTepdec
RS485 (pernctpaums oo 32 aHanorosbix 1 32 AUCKPETHbBIX NepeMeHHbIX No Modbus).
CmMm. npumep npumMmeHeHns MeTtpaH-910-104K ¢ BxoaHbIM nHtepdericom RS485 (Modbus RTU) Ha puc.15.

XAPAKTEPUCTUKU PETUCTPATOPA NO NCNOJIHEHNAM

Tabnuya 2
Tunbl 1 MakCUManbHOE KOMYECTBO
Vicnonnenne SkpaH / BXO[HbIX/BbIXO[HbIX KaHaI0B B Npubope NHTepdeiicsl Tun
pernctpatopa | paspeLleHune HocuTens
AB B P PM PC C Al AE mn 4B
! 5,6"/320x240 4 4 8 ! RS485 SD/MMC
2 ’ X 12 | 4 | 16 -
" Ethernet, USB, Flash
3 10,4"/800x600 | 20 32 16 16 16 16 12 8 4 16 RS485, CAN USB
0O603HavYeHus: PC - peneliHbIx BbIX0, (CUrHaNbHOE pene);

AB - yHVBepCabHbIi aHaNoroBbIv BXOL,;
AB - ANCKPETHbIN BXOA;
P - peneiiHbix BbIXxo, (ogHOCTabUNbLHOE pene);

PI - peneliHbix BbIXOS, (ABYCTabUIbHOE NONAPU30BAHHOE pene);
Al - aHanorosbIn BxoA, (U, I) CO BCTPOEHHbIM NUTaHNEM AaTYUKOB;

C - CUMUCTOPHBI BbIXOS;
AE - aHanorosbii Bbixof, 0...24 MA,;
WM - BbIXOA NCTOYHMKA NUTAHUS AaTYMKOB (rasibBaHNYECKN

N30/IMPOB

YCTPOMNCTBO U PABOTA

aHHbIN);

YB - 4aCTOTHO-MMMYJIbCHbBIN BXOA,

Ha puc.1 npencraBneHa CTpyKTypHas cxema peructparopa mogenn MetpaH-910-104K (ncnonHeHue 3).

BxoaHble
BEJINYMHbI
—>I

BbixoaHble
BENYNHDI
—!

MuTtaHne

i
i
i
i
i
i
i
[aTtivko |
!
i

Bnok uitepdeiicor
''''''''''''''''''''''''' ': TFT-ancnneit CeHcopHas PasbeM rnopra | _
Bnok BBoaa-BbiBOAA i i[10.4” 800x600 KnaBmnatypa USB-host |~ g
i
i % :
AHanorosble i |———————— TR e I
BXOAb! i | Bnok 06paGoTku [paiisep I
: | 1 XpaHeHUsl AaHHbIX »| wHTepdeiica +_+
YacToTHO- i RS485
umnynscHeie — | | v v |
BXOObl 9 , | R [lpaiiBep |
g ¥ > uHTepdeiica ||
s |l > Rs4ss  [H>
JnckpeTHble £ i Mukpo- |
BXOAbl > o i KOHTponnep
é : | Yacebl «ip| AHpaisep |lgiy
< i || peanbHOro [P nHTepdeica I
PeneiiHble = | i || BPemeHn CAN |
CUMUCTOPHLIE [4— i |
BbIXOAbI i i I )J,pal?lsevp #
! | VHTepdeica [€H»
i 1| SHepronezasucumas OnepaTtuBHas Ethernet |
AHanoroBkle i namsiTb apxuBa namsiTb I
BbIXOAb! ¢ i namepeHuii |
1
N l'_"_"_";"_"_' el g _'_'l'
WCTOYHMKM NUTaHWS "
NOAK/IOYAEMbIX AATHNKOB | © Bnok nutaHus

Puc.1. CtpykTtypHasa cxema peructparopa mogenu MetpaH-910-104K.

USB-flash kapta

CeTb RS485: Modbus RTU
(Master/Slave),
OPC-cepBep

CeTb RS485: Modbus RTU
(Master/Slave),
OPC-cepBep

CeTb CAN: Anda noaknoyeHuii
MoAyneli BBofa-BblBoAa
MeTpaH-970, peructparopos
MeTpaH-910-104K

Cetb Ethernet:
Modbus TCP/IP),
OPC-cepBep

MuTtaHne
npuoopa



LleHTpanbHbI Npoueccop perncrtparopa NpPou3BOAUT OMPOC BCEX aHANOMOBbIX, ANCKPETHBLIX M YaCTOTHO MMIMYJIbCHbIX BXOLOB,
BblJAET KOMaH/b! yNIPaBieHUsi TOKOBbIMU BbIXOAAMMU U BbIXOAHBIMU pene. O6paboTaHHas npoLeCccopoM MHGOPMAaLMS XPaHUTCS BO BHYTPEHHEN
3HEeproHe3aBUCMOI NamMsATK 1 0TobpaxaeTcs Ha aucnnee. Jluuesas naHenb permctparopa UCrnosiHeHMs 3 MOSIHOCTbIO 3aKpbiTa 3aKaneHHbIM
CTEKJIOM TONLUMHON 5 MM, 4TO 06ecneymBaeT 3amuTy AUCnnes 0T MeXaHNYEeCKNX NOBPEXAEHN, a TakKe OT MbUI 1 BNaru.

Kax bl aHanoroBblli Bxog, umeeT cBoi ALLM. Taknm 06pa3om, onpoc KaHanoB MAET napanienbHo, T. €. BCe KaHasbl OnpaLlnBaioTcs
ofHoBpeMeHHo. bnaropaps aTomy gocturaetcst 601ee Beicokasi HALEXHOCTb 1 ObICTPOLAENCTBUE — LMK U3MEPEHKS Mo BCeM kaHanam 0,1 c.

Perncrtpatopbl ncnonHeHns 3 MeloT "CNOTOBYIO" KOHCTPYKUMIO. CNnoT — pa3bem A9 ycTaHoBKKM nnatbl. meeTcs 6 cnotoB BBOAa/
BbIBOZA, B KOTOPbIE YCTAHABANBAIOTCS T€ U MHbIE NJ1aThl (NiaThl aHA0rOBbIX BXOA0B, MJlaThl TOKOBbIX BbIXOLAOB U T.4,., pyc. 18) Tun n konnyectso
nnaT onpenenseTcs npu 3akase.

BcTpoeHHbie MHTepdechbl NO3BONSAIOT 0OMEHMBATLCS AAHHBIMU C KOMMABIOTEPOM UM C APYFMMU YCTPOMCTBaAMU C MHTEPdEcamu.

I. AHAJTOIrOBbIE BXOAbl

BXOAHbLIE CUrHAJIbI

BxopAHble kaHanbl perucrTparopa - yHMBepcasibHble U MOryT ObiTb CBOGOAHO NEPEKOHMUIYPUPOBaHbI MOTPEOUTENEM.
BxopaHble curHanbl, AnanasoHbl U3MepeHuii 1 npeaesnsl 4onyckaeMol OCHOBHOW MOrpeLlHocTy npueeaeHsl B 1a6.3, 4, 5, 6.

U3mepeHne CUrHanos TepmMoasieKTpnyecknx npeobpasosareneii

Tab6anuya 3
Mpenensl gonyc- Mpenensl fonyckaemMom AoNoNHNTENBHOMN
HCX (Tuin TI) OnanasoH, °C KaemMol OCHOBHOW norpeLwHocTy Ha kaxaple 10°C B paboyem En,mg:aﬂw;a,?.éuero
norpewHocTu, =°C ananasoHe Temnepartyp, +=°C paspsiaa,
0...400 2,6-0,003t
A-1(TBP) 400..2200 0,8+0,00161 0,0004t
0...300 2,8-0,005t
A-2(TBP) 300...1800 1+0,0013t 000051
A-3 (TBP) 0...300 2,6-0,004t ’
300...1800 1+0,0012t
J(TXK) -200...0 0,43-0,004t 0,04-0,0006t
0...1000 0,43+0,0006t 0,04+0,0002t
-49...200 5-0,013t
R(TMN 13) 200...1767 2,3+0,0002t
0,06+0,0002t
S (TN 10) -49...200 4,7-0,011t
200...1700 2,4+0,0003t
500...1000 5,7-0,0032t
B (TNP) 10001820 25 0,03+0,0001t 0,1
E (TXKH) -200...0 0,35-0,0035t 0,04-0,0006t
0...1000 0,35+0,0005t 0,04+0,0002t
N (THH) -200...0 0,8-0,007t 0,05-0,0007t
0...1300 0,8+0,0004t 0,05+0,0002t
K (TXA) -200...0 0,55-0,0055t 0,03-0,0007t
0...1300 0,55+0,0008t 0,03+0,0003t
-200...-100 0,06-0,0071t
M (TMK) 100...100 0,6-0,0015t 0,06-0,0005t
-200...0 0,55-0,005t 0,03-0,0006t
T(TMKn) 0...400 0,55 0,030,000t
L (TXK) -200...0 0,35-0,0035t 0,03-0,0006t
0...790 0,35+0,0004t 0,03+0,0002t

* bes yyeTa NorpeLIHOCTM KaHana KoMneHcaummn TemnepaTypbl XOI0AHOro cnasi.
Mpenen ponyckaemMoi NorpeLHOCTM KaHana koMneHcauum TeMmnepaTypbl X0noaHoro cnas +2°C.
KomneHcauus TemnepaTtypbl XOJI0AHOIO crasi TepMO3eKkTpuieckmnx npeobpasosartenein. KOHTposib 06pbiBa Lienu.

U3amepeHune curHanoe TepmonpeoGpasoBaTtesnieil CONpoTUBJIEHUS

Ta6bnuuya 4
Mpepensl [onyckaemom Mpepenel ‘DLOHYCKaeMOVI
HCX W100 [nanaso, °C | ocHoBHO# norpelHocTH, ,EI,OI'IOJ'IHI/IT?J'IbHOVI norpewHoctTn Ha | EpmHuua Mna,?,Luero
o kaxable 10°C B paboyem arnana3oHe paspsaaa, 'C
Temneparyp, =°C
500 13910 -199...850 0,8+0,001t
1000 ’ -199...620 0,5+0,0008t 0.14+0.0006t
Pt50 1.3850 -195...845 0,8+0,001t ’ ’
Pt 100 ’ -195...630 0,5+0,0008t
50M 1.4280 -184...200 0,8+0,0005t
100M ’ -184...200 0,5+0,0005t 0,1
53M 1,4260 -49...199 0,8+0,0005t 0,12+0,0005t
Cu50 1.4260 -49...199 0,8+0,0006t
Cu100 ’ -49...199 0,5+0,0006t
';‘g(?: 1,6170 -60...180 0,4 0,09+0,0003t

CxeMbl NOOKNIYEHNS:
— 2-x MpoBoAHas (BCe NCNoNHeHns). B ncnonHeHn 3 npeaycMOTPEH YYET BANSHUSA CONPOTUBNEHNS COEONHUTENbHbBIX NPOBOAOB (A0 99 OMm)
nocpencTBOM BBOAA 3HAYEHNSA CONPOTMBIIEHMSI MPOBOAOB B COOTBETCTBYIOLLIEM MOJIE B HACTPOMKAx KaHana;
— 3-x npoBogHas (BCe NCMONHEHNS);
— 4-x NpoBOAHAsA (MCMONHEHUSSIX 2 1 3).
KoHTponb 06pbiBa ceHcopa.



MeTpan-910

N3mepeHne anekKTpuyecKnx CUrHanos B BUAe Cuibl,
Hanpsi>keHUsa NOCTOSAHHOro ToOKa  cConpoTuB/1I€eHUSA NOCTOAHHOMY TOKY

Tabnuuya 5
DyHKUMA OnanasoH EnvHnua Mpepensl fonyckaemon OCHOBHOM | [peaesnbl 4onyckaemMon A0NOHUTENbHON
M3MEepeHnn | mragwero | NorpewwHoCcTy B Anana3oHe abCconoTHOM NorpelwHocTn Ha kaxablie 10°C
paspsapa Temnepartyp ot 15 0o 35, +'C B paboyem amnanasoHe Temnepatyp, =°C

M3mepeHue cunbl +(0-5) MA
NOCTOAHHOIO TOKa +(4-20) MA 0,001 MA +(0,000601B + 0,008 MA) 0,01 MA

+(0-20) mA
M3mepeHune Hanpsixenmsa | £(0-100) mB | 0,01 mB +(0,000601B + 0,02 mB) 0,5mB
MOCTOSIHHOIO TOKa +(0-1)B 0,1 mB +(0,00060MB + 0,4 mB) 0,5vB
M3mepeHue
COMPOTUBNEHUS (0-325) Om 0,10m +(0,00060NB + 0,13 Om) 0,16 Om
NOCTOSIHHOMY TOKY

MB - 3Ha4yeHne Npeobpasyemort BENINUYNHBI.

U3mepeHue curHanos napameTpos (rpaayvpoBku no FOCT 10627-71)

Tabnuuya 6
Tunbl Mpepnensl ponyckaemom Mpenensl [onykaemMom AONONHUTENBHOMN EanHuua
rpagyvpoBOK OnanaszoH, °C OCHOBHOW MNOrpPeLUHOCTH, norpewHocTn Ha kaxapble 10°C B paboyem Mnaawero
NMMPOMETPOB +°C avanasoHe Temnepartyp, =°C paspsaa,’C
400...700 24-0,03t
PK-15
700...1500 5-0,003t
600...900 10,2-0,009t
PK-20 900...2000 3-0,001t
- 0,0001t 0,1
900...1750 3,6-0,0016t
PC-20
1750...2000 3
1200...1650 6,5-0,003t
PC-25
1650...2500 1,8
Il. AHAJIOITOBbIE BXO4bl CO BCTPOEHHbIM MUTAHUEM OATYUKOB (A)
Tonbko anga perucrtparopa B UCNOJIHEHUN 3.
Jlo 16 Bx040B C Nofavyen NnMTaHns Ha AaTynku (B 3aBUCUMOCTU OT KOHUrypaumm).
Bce kaHanbl rafibBaHNY4€CKMN U30JIMPOBaHbl Mexay CoOO0o.
MmetoT BCTPOEHHble B/10KM MUTaHUS AaTYMKOB HE3ABMCUMO MO KaXKAOMY KaHasly ¢ 3alumTol oT neperpysku n K3.
N3mepeHne aneKTprnyeckux CUrHanoB B BUAE CUJbl U Hanps>KeHUs NOCTOSIHHOMY TOKY
Tab6namuya 7
DyHKUMA Hunana3oH EonHuua Mpenensl fonyckaemMon OCHOBHOM | MNMpeaenbl 4ONyCcKaeMor ONONMHUTENBHOM
M3MepeHnin | Mnagwero | NorpeLHocTV B Anana3oHe abCoNTHOM NOrpeLHoCcTn Ha kaxable 10°C
paspsga Temnepartyp ot 15 go 35, +°C B paboyem amanas3oHe Temneparyp, +°C
Vameperine cunbl 0-5,4-20, 1 4 101 mA +(0,0005MB+0,008 MA) +0,0005MB
MOCTOSIHHOIO TOKA 0-20 mA
Viamepenme Hanpskenus - 4 44y g 1 MB +(0,0005MB+4 MB) +0,0005MB
NOCTOSIHHOIO TOKa

MapameTpbl aHAaNOroBbIX BXOA0B

Tab6anuya 8

MapameTp

3HaueHune

KonnyecTtBo kaHanoB (BX040B)

no 16

BxoHOE ConpoTUBIIEHNE KAHAJIOB:
- PV U3MEPEHUN TOKa
- PV U3MEPEHUN HAMPSXKEHUS

He 6onee 50 Om
He meHee 1 MOm

BCTPOEHHbIN NCTOYHUK NUTAHUS

UsbIx=21...30 B, IHarp. < 25 MA




1ll. AUCKPETHLIE (O4B) U YHACTOTHO-UMNYJIbCHbIE (4B) BXOAbI
Ana peructparopa ucnosiHeHus 1, 2: 4 kaHana - N30MPOBAHHbIE OT OCTAJIbHOM CXEMbl; BOCMPUHUMAIOT 060N TN curHana
(«CyXOW KOHTaKT», «OTKPbITbIA KONNEKTOP» MOOO0 NONSPHOCTM, NOTEHLMANbHBIA BXOA, OO0 NOASPHOCTK).

MapameTpbl BXOAOB (MCNONHEHME perucTpaTtopa 1, 2)

Tabnuuya 9
o 3HayeHne
BxopgHon curHan MapameTp
He MeHee He 6onee
Hanpsixenwue nor. "0", B -2,4 2,4
Hanpsixenwue nor. "1", B 4,5 -4,5
MoTeHumanbHbIN BxoaHow ToK, MA (npu Usx=+24B) - 7
Makc.gonyckaeMoe NoCcTOsiHHOE BXOOHOE ) 42
HanpsixeHue (oboi nonsapHocTn), B
ConpoTtuBneHne "3aMkHyTOro" KoHTakTa, kKOm - 1
Tuna "cyxom KOHTakT" ConpoTtmeneHne "pa3oMKHYTOro" koHTakTa, kOm 100 -
TOK KOPOTKOr0 3amMblKaHus, MA - 3
Tuna "oTKpbIThIN KOANekTop™ | TOK yTeykn "pasoMKHYTOro KoHTakTa", MA - 0,05
Bce Tunbl curHanos YacToTa nepeksntoyeHus, My - 5

Ans peructparopa ucnonHeHus 3:
[0 32 gncKpeTHbIX BXOA40B, 16 M3 KOTOPbLIX MOMYT ObITb HACTOTHO-UMIMYSIbCHLIMU. [ANbBaHNYEeCKasn 30U HA rPYNny U3 4 ANCKPETHbLIX

NN 4YaCTOTHO-UMMNYJbCHBLIX BXOOa.

BHYTPEHHNI N30MPOBAHHbBIN MCTOYHUK AN MNTAHWUSA BCMOMOraTesbHbIX BHELLHUX Lienen (C 3awmMTon OT "KOPOTKOro™ 3aMblkaHus)

— Ha Kaxzay'o rpynmny n3 4-x BXOA0B.
HacTOTHO-MMMNYNIbCHbIE BXOAbl UMEIOT DYHKLMIO ornpeaeneHuns o6pbiea Lenu.

Lindposoit dunbTp ons nogasneHns gpebdeara.
BocnpuHumaioT no6oii TMnN curHana: "cyxoi KOHTakT", "OTKPbITbIA KonnekTop”, noteHumanbHbli (o FTOCT P 51841-2001);
4aCTOTHO-UMNYNbCHBIN (80 10 KIy); curHanel gatymkos PNP Tina.

MapameTpbl BXOAO0B (UCMONIHEHME perncTpartopa 3)

Ta6anya 10
Tvn Bxopa XapakTepucTmkn
JAnCKpeTHbIN BXOA, [MoTeHuanbHbI cUrHan
JNor. "0" -3..5B
JNor. "1" 10...30B

"Cyxoii KOHTaKT"
JNor. "1" (3aMKHYT)
Jor. "0" (pa30MKHYT)

RKOHT. £ 6 KOMm
RKOHT. = 12 kOm

Mo Toky:

Jor. "0" <1,2MA
Nor. "1" >2,1 MA
BxogHoe conpoTuBneHne 4,6 kKOm

BCTPOEHHbI NCTOYHUK NMUTAHUS

UBbIx=19...23 B, IHarp. < 25 MA

YHacTOTHO-UMMYNbCHbIV BXOL,

Tun Bxona IEC 60947-5-6 (NAMUR)
VICTOYHUK NUTaHNS:

- BbIXOOHOE HanpsXXeHne 8,2B

- BbIXOJHOE COMpPOTUBNEHNE 1kOm

TOKOBBIV CUTHaN:

JNor. "0" <1,2 MA

Nor. "1" >2,1 MA
'mctepesnc 0,2 MA

O6pbIB MMHUK <0,1 mA
3amblkaHve >6 MA
Jnana3oH 4acToT CUrHANOB:

- NPV NOACYETE MMIMYJIbCOB 0...13 Iy,

- NP UBMEPEHNM HACTOTbI 0,01 I'y...13 kly,
dunbTp NnopgaeneHus npebesra 50 mkc...1c¢c
Mpenensl fonyckaemMom OTHOCUTESNIbHOM +0,05%

NnorpeLHoOCTn N3amMepeHnsa 4acToThbl

Kaxnablii kaHan obecneynBaeT MaTeMaTUYeCKylo
06paboTKy AaHHbIX, MO3BOJISIIOLLYIO BIYUCSATH U NPEACTaBNAATb HA
3KpaHe 3Ha4YeHNst PUIMNYECKMX BENINUUNH, SBASIOLLNXCSH DYHKLNSMN
BXOJHbIX @HAJIOrOBbIX N ANCKPETHbIX CUFHANO0B. TakoBbIM MOXET
OblTb, HANpPMUMep, Pacxon, NPOMNOPLMOHaNbHbIN KBaApaTHOMY
KOPHIO OT TOKOBOIO CUrHana aatyvka nepenaga aasnenus. Jpyroi

MATEMATUYECKUE KAHAJIbI

onepaumu.

nprMep - BblYCIeHMe pacxoa rasa ¢ Koppekumei no curHanam
[aTinkoB abCoNOTHOroO AaBneHns n temnepatypsl. dopmyna
0191 BbIYUCNEHMA BBOAUTCS NPU KOHUIrypupoBaHmu npudopa.
Kpome Toro, npefycMoTpeHbl LONONHUTENbHbIE MaTemMaTnieckme
KaHaJsibl, MO3BOJAOLLME BbIMOSHATb aHANOrMYHbIE MaTeMaTUYecKme
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DYHKLUUSA BbIYUCTTUTENA PACXOZA CPEL U KOPPEKTOPATA3A

Peructpatop o6ecneunBaeT BeiuMcieHre pacxona cpen B cootBeTcTBum ¢ FTOCT 8.586.(1-5)-2005 n npuBeaeHUs ero K HOPMasbHbIM

YCNOBUSIM.
Ta6smuya 11
Cpepna Jnana3oH BXOOHbIX BENNYNH [Mpenensbl OCHOBHOM OTHOCUTESNIbHOM
MOrpeLHOCT BblYUCEHUS, %
MpupoaHbIi ras 250<T,K<340;0,1<P,MMNa<12* 0,001
Bona 273,15<T,K<1073,15; 0,001 <P, MINa < 100; P > Ps 0,05
Bos3nyx 200<T,K<400K; 0,1 <P, MMNa<20 Mla 0,01
MeperpeThiii Nap 373,16 <T,K<1073,15; 0,001 <P, MMa<100; P < Ps 0,05
HacblweHHbI nap 273,16 <T,K<645; 0,001 <P, MMa<21,5; P=Ps; 0,05

cTeneHb cyxoctn 0,7 <y <1,0

* Mpu ncnonb3zosaHnn metonos pacyeta no YC GERG-91 mog., NX19 mog. no FOCT 30319.2-97.

PacuyeTHble BeNM4YnHbI:
- MaCCOBbI pacxon;
- 00bEMHbIN pacxon B paboumnx yCrnoBUsX;
- 00beMHbIV pacxon B CTaHAAPTHbIX YCNOBUAX (TONbLKO ANs
MPUPOLHOro rasa v BO34yxa).
MopnepXxmBaemMble cyxatoLime yCcTponcTea:
- anadparma (yrnoBor cnocob otbopa gaBnexHns);
- anadparma (TpexpanunycHblii cnocob otbopa aaBneHms);
- anadparma (pnaHueblin cnocod otbopa aaBneHus);
- conno NCA 1932;
- QNANNCHOE COMJo;
- conno BeHTypu;
- Tpy6a BeHTypu ¢ nutoi HeobpaboTaHHOM BXOOHOW KOHMYECKOMN
4acTblo;
- Tpy6a BeHTypu ¢ 06paboTaHHON BXOAHOM KOHMYECKOWN YaCTblO;
- Tpyb6a BeHTypu CcO CBApHOW BXOOHOW KOHMYECKOM YacTbio 13
JINCTOBOW CTanu.

AOONOJIHUTEJIbHbIE ®YHKLIUU

B perunctpaTtope peanu3oBaHbl crnenyooume gOMnoHN-
TeNbHble PYHKUMN:
1. Cymmatopbl. CymmaTopbl npeaHa3Hauy€eHbl 4151 KONIMYECTBEHHOrO
NOBPEMEHHOIO yyeta pas3fiuyHblX Benu4dunH. NMpounssoaar
CyYMMMUPOBAHNE (MHTErpMpOBaHME) 3HAYEHUIN BbIOPAHHOIO
aHanoroBOro Bxoga C 3afJaHHOW nepunoanvyHocTbio. MoryTt
MCMoNb30BaTbCa AN noacyeTa noTpebneHns pecypcos 3a
onpeaenieHHble MHTEPBasibl BDEMEHMU.
2. CyeTunku. CHeTynkm npegHasHavyeHbl O KONMYeCTBEHHOMO
MOBPEMEHHOI0 y4eTa pasnnyHbIX BENUYNH. MNMpon3soasaTt noacyeTt
KoNM4yecTBa COObITUI, NPOM3OWe[LLNX 3a onpefeneHHbIe
VHTepBasnbl BpeMeHu. Moryt ncnonb3oBaTbCsa A9 noacyera
TEXHONOMMYECKMX LIUKIIOB 32 CMEHY.
3. Otuer. OyHKUMa "OTUeT" NpegHa3HayeHa a8 NOBPEMEHHOro
yyeTa 3HA4YE€HUN CymMMaTOPOB MU CYETYMKOB. Perucrtpartop
dopmupyeT cnenyoLme Buapl OTHETOB:
- M04acCOBOro, ¢ 06bLeMoOM nHdopmauum 3a 48 u.;
- OHEBHOIO 3a 7 CYyTOK;
- HeOenbHOro 3a 4 Hepenu;
- MECSIYHOr0 3a 3 MecsiLa.
4. Taiimepsbl. TariMepbl NpeaHasHavYeHbl 415 ynpasaeHus paboTton
perncTpartopa B COOTBETCTBMN C 3apaHee 3aJaHHOM BPEMEHHOMN
nocnenoBaTefibHOCTbIO. TariMepbl NPON3BOAAT 0OpaTHbLIN
OTCYET YKa3aHHOro BpeMeHu, n o6ecnevymBaioT BbIMOJHEHNE
00 4YeTblpex 3a[aHHbIX AENCTBUA NO UCTEYEHUN BPEMEHN.
TanmMepbl MOryT UCMNONL30BATLCH AN YNPaBNEHUS BPEMEHHOMN
nocnefoBaTeIbHOCTbIO TEXHONIOrMYECKNX onepauuii.
5. PaboTta no pacnucaHuio. PaGoTta no pacnucaHuio
npegHasHadyeHa ansa ynpasneHus GyHKUMAMU peructpatopa B
COOTBETCTBUU C 3a[aHHbIM pacnucaHveM. OyHkuus "PaboTa no
pacnucaHunio™ - 3TO NporpaMMmnpoBaHme OENCTBUIA C MPUBS3KON
K peanbHOMY BPEMEHU C NEPUOANYHOCTBIO OT Yaca 40 Mecdaua.
Pacnucanne npencrtaBnseT cobon cnMcok n3 12 Hes3aBUCUMbIX
3NEMEHTOB — COObITUI, AN KaXA0ro U3 KOTOPbIX 3a4at0TCS CBOU
napamMeTpbl. MOXeT ncnonb3oBatbCsa AN GOPMUPOBAHUS NEHT
apxuBa 1 OTYETOB MOCMEHHO, AN MHULMANN3aunum CHETYMKOB U
CyMMaTOpOB B HavaJsie OTYETHOro nepuoaa.

AHAJIOIOBbIE BbIXO4bl (AE)

Tonbko anga peructparopa B UCNOJIHEHUM 3:

[o 8-un Bbixogos 0-5, 0 -20, 4 -20 MA N30IMPOBaAHHbLIX OT
OCTasIbHOW CXeMbl.

OCHOBHasi NOrpeLHOCTb BOCNPON3BEAEHMS:
+(0,0005B3+0,008 mMA).

He TpebytoT BHELLUHEro UCTOYHMKA NMUTaHKS.

KoHTponb 06pbiBa Lenu.

XapakTepucTnKn BbIXO4OB NpuBeAeHbl B Tabn.12.

Tab6anuya 12
MapameTp XapakTepucTumkn
Konn4yecTBO BbIXOAHbIX KaHaI0B o8
JlnanasoHbl BbIXOOHbIX CUTHANOB 4-20 MA
0-20 MA
0-5MA

Harpyso4Hasi cnoco6HOCTb:
npu IBbix = 0...20 MA;
npu IBbix =0...5 MA

RHarp. <700 Om
RHarp. <2500 Om

PEJIEMHBIE U CUMUCTOPHBIE BbIXOAblI (P, PI, PC, C)

PeneiHble BbIXOAb! pernctparopa MoryT UCnosib30BaTbCs
ons:

- ynpaBneHnsi BHELLHUM 000pyA0BaHNEM;
- CUrHanusaumu;
- perynnupoBsaHus.

MHomBuayanbHoe nporpaMMmpoBaHve Ha cpabaTbiBaHve
no yctaBkam nobbIx KaHanoB.

- P - pene cpeaHel MOLLHOCTY (MNepeknaHOoM KOHTaKT 1-rpynna) —
uenn oo 5A;

- PC - curHanbHoe pene (nepekngHoi KoOHTakT 1-rpynna) — uenv oo
1 A (Tonbko anst ucnosHexus 3);

- PM - nonsipusoBaHHoe ABycTabuibHOE pene (NepeknaHom KOHTakT
1-rpynna) (Tonbko Ans UCNoaHeHus 3).

CurHanbHble penie npefHasHayYeHbl Ans KOMMyTaumm
cnaboToYHbIX Lene ¢ Pe3aMCTUBHOMN Harpy3ko n nMmeT
HOPMMPOBAHHbLIE NapamMeTPbl MUHUMaJSIbBHO KOMMYTUPYEMbIX
Harpysok.

JBycTabunbHoe pene cCoxpaHsieT CBOE COCTOsIHME npu
OTKJIIOYEHUN NUTaHMS permcTparopa. 3To Heo6X0AUMO y4nTbIBaTb
NPV UCMNOJIb30BaHNN AAHHOIO TUMNa pesie B Lenax curHannsaumu,
yrnpaBneHus nnu aBapuiiHon 3awmTel. Mpu BkIOYeHUN nprubopa
COCTOSIHNE PESIEVHbIX BbIXOLOB MOXET OT/INYATLCH OT UCXOOHOrO.
MepexniounTb BCe pesie B UCXOOAHOE COCTOSHME MOXHO Yepes MeHIo
"HacTtpoiika" perucrtparopa.

CnMUCTOpPHbIE BbIXOAb! (TONBKO ANS UCMONHEHUS 3),
npegHasHayeHbl 419 KOMMYyTauMm ManoMOLLHbIX Harpy3oK Ao
100 BT nnn ynpaBneHns BHEWHUMWN MOLLHBIMW CUMUCTOPaMu
(TpucTtopamn).

Bce cMUCTOpHbIE BbIXOAb! ONTUYECKN N30NPOBaHbI OT
OCTaJIbHOM CXEMbI 1 UMEIOT BCTPOEHHbIN AeTEeKTOp rnepexona yepes
HOJb.

XapakTepucTrkun BbIXOA0B NpuBeaeHbl B Tabn.13.



Tab6anuya 13

Twvin BbIxOOa

XapakTepucTuku

PenenHbin BbIXO,

KonnyecTBO BbIXOA0B

no 32

BbIXOHbIE KOHTaKTbl

OpHa nepekoyaroLLas rpynna

MapameTpbl KOMMYyTaLMn (ogHOCTabuNbHOE pene):
- NepeMeHHOoro Toka

- NOCTOAHHOr 0O TOKa

- MUHMaJIbHaa KOMMYTHpyemMasa Harpyska

~250B/5A - Ha aKTMBHYIO Harpy3Ky

~250B/2A - Ha MHAYKTUBHYIO Harpy3ky (cos ¢ = 0,4)
=30B/5A — Ha aKTVBHYIO Harpy3Ky

=110B/0,2A - Ha aKTMBHYIO Harpy3ky

=220B/0,12A — Ha aKTUBHYIO Harpy3Kky

100 MA, 5B

MapameTpbl KOMMYyTaLMK (MNONSPU30BAHHOE
nBycTabunbHoe pene):

- NEePeEMEeHHOro Toka

- MOCTOSAHHOI O TOKa

- MakCMasibHOe KOMMYTUPYEMOEe HanpsxeHne
- MUHVMaJIbHaA KOMMYTUPYyeMas Harpyska

~250B/8A - Ha aKTUBHYIO Harpyaky
=24B/8A - Ha aKTUBHYIO Harpy3Ky
~400 B/=150 B

100 MA, 5B

MapameTpbl KOMMYTaLMK (CUrHaNbHOE pene):
- NEePEMEHHOr0 ToKa

- NOCTOSIHHOIO TOKA

- MUHVMasIbHAsA KOMMYTUPYyEeMas Harpyska

~125B/0,5A - Ha aKTUBHYIO Harpyaky
=30B / 1A - Ha aKTMBHYIO Harpy3Kky
10 mkA 10 MB (nocrt. Toka)

CYIMUCTOPHBIN BbIXOA,

Konn4ecTBo BbIXOA0B

8vnn 16

MapameTpbl KOMMyTaLMN:
- HaNpsXeHne KOMMyTaLLmm
- KOMMYTVPYEMbI TOK

~270 B makc, 50(60) Iy,
0,5 A (cpenHekBagp.), 25 A makc., Tn=20 mc

BbiX0Abl MTUTAHUA OATYUKOB

[na obecneyeHns NUTaHNS NOAKIOHAEMbIX AATYMKOB B
KOHPUrypauuio permctpatopa MoxeT BXOAUTb:

1. 4-X KaHaNbHbIN NCTOYHUK NUTAHUS (019 UCMOJIHEHNS
3):
- 4 N30NMPOBAHHbIX BbIX04a NCTOYHMKA NTaHns UBbIx=(24£2,4) B;
- BbIXOAHOW TOK - He MeHee 100 MA Ha kaHan;
- aMnAMTyaa nynbcaunii BeIXOAHOIO HaNpsixxeHns - He 6onee 50 mMB;
- 9nekTpmyeckas NpoyHOCTb nonaumm - 1500 B (cpenHekB.) KO
Bxoay nutanusa ~220 B;

- KOHTPOJIb COCTOSIHUS (MHAMKaums, 3anuck) K3 nnu neperpyskun
Ha BbIXOAE;
- 3awmTa o1 K3 nnu neperpysku Ha BbIXOAE.
2. BcnomoraTenbHbli UICTOYHUK NMUTaHUS (TONbKO AN
mopenv MetpaH-910-4-8):
- BbIXOJHOE HanpsikeHue - (24+2) B;
- MakCUMaJbHbI BIXOAHOM TOK - 120 MA;
- HanpsxeHue nsonauuu - 500 B.

LUDPOBbBIE UHTEPDENCHI
XapakTepucTrKM BCTPOEHHbIX MHTEPdENCOB NpuBeaeHbl B Tabn. 14.
Ta6anuya 14

MHTepdelic (napameTp) 3HayeHne MpumeyaHve
RS485 B ncn.3 Bceraa 2 nHtepderica RS485 (slave u master)
- CKOPOCTb 0OMeHa no 234 k6op, B ucn.2 Bcerga 1 nHtepderic RS485 (slaver)
- NPOTOKON Nepenayn Modbus RTU B ucn.1 Bcerga 1 unu 2 nntepdeinca RS485 (Tonbko slave nnu slave n master)
RS232 Lnsa koHdurypuposaHus npmubopa. Tonbko ansd ucn.1um 2
CAN 2.0 Tonbko gns ucn.3. ina céopa n pernctpaumnmn nidopmauum ¢ Moaynen BBoaa-
- CKOPOCTb 0OMeHa no 1 Méut/c BblBOAa MeTpaH-970 n gpyrux permctpatopos MetpaH-910-104K ¢ CAN-
- MakcMMasibHOE YMCNOo nHTepdencom
abOHEHTOB B CETU 32
Ethernet Tonbko gnsa ncn.3
- CKOpPOCTb 06MeHa 10/100 M6uTt/c
- NPOTOKON Nepeaayn Modbus TCP
MHTepderic SD/MMC Moppep>xka kapT SD n MMC. Tonbko ana ucn.1um 2
USB-host [nsa nogkniovyeHus BHewHero flash-Hakonutensa. Tonbko gnsa ncn.3

NPUKNAOHOE NPOrPAMMHOE OBECNEYEHUE

Mporpamma KoHbUrypmposaHus pernctpartopa c MK.

Mporpamma npocmoTpa apxmsa pernctpatopa Ha K.

lMporpamma CUHXPOHM3aLMK apx1Ba - aBTOMATU4YECKoe
o6HoBNeHue apxusa MK HOBBIMW A@aHHBIMU U3 perncTpartopa
(puc.2).

Mo3BonsieT oTobpaxatb, aHaIM3NPOBaTh, aPXMBMPOBATb
[aHHble, NPOM3BOANTbL X MeYaTb 1 3KCMopT B popmaTsl *.bmp, *.csv,
*ixt.

MporpammMHoe o6ecneyeHne reHepupyeT pa3HOobpasHbIe
BuAbl oT4eToB. Nx popma rmbko koHpurypupyetcs. BoamoxHo
MHAMBUAYyanbHoe co3naHne GopmM OTHETOB AJ1s 3aKasynka.

Mpn NOCTOSAHHOM MOAK/KYEHUU perncrTpatopa kK

KOMMbIOTEPY OCYLLECTBIAET aBTOMATUYECKYIO CUHXPOHU3ALMIO X
apX1BOB B Ha3HA4YeHHOE BPEMS.

MeTpaH-910 MoXeT 6bITb UHTErpUPOBaH B CUCTEMBI
ACYTI BepxHero yposHs no wuHe RS485 mnnn Ethernet c
1CMNOJIb30BaHMEM OTKPbLITOro npoTokosia Modbus. PazpaboTyunkam
CUCTEM NPeaoCTaBNSAOTCS:
- nogpo6bHoe onucaHne KOMaHA NpoTokosa, peann3oBaHHbIX B
perncTpartope;
- OPC-cepBep, obecneuymBaowmii 4OCTYN K pernctpatopy
NoNb30BaTENIbCKUM MporpaMmMamM BEpPXHEero ypoBHA,
nopaepxueaowmnm nHtepdenc OPC (6onbwimHcTBo SCADA-
CUCTEM).
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CUTHAJIN3ALNA U PETNYJINPOBAHUE

® Tunbl CUrHanNM3auumn:

- B, BB - curHanusauus npeBsbILLEHNSA BEPXHEro nNpeaena;
- H, HH - curHannaaums npeBbILLEHUSI HUXKHETO Npenena;
- CB - curHanunaaumsi CKOpoCTM BO3pacTaHus curHana;

- CC - curHannsaums CKopocTu cnaga curHana;

- 06pbIB - cUrHanM3aumsi obpbiea.

® Jlo 4 ycTaBOK Ha kaHan. Hanpumep, MOXHO MCNONb30BaTh
ycTaBku B n H ansa npegynpexneHns o BbIXo4e KOHTPOSIMPYEMOro
napameTpa 3a YyCTaHOBJMIEHHbIE Npeaenbl, a yctasku BB v HH - gnsa
cpabaTtbiBaHNS 6G1OKMPOBOK.

® [TporpaMmmupyemslie AencTBus Npu cpabaTbiBaHUM YyCTABOK:
- UBMEHEHME COCTOsHMS NtoGOro pene;

- 3an1Cb B XypHas cobbITIiA;

- BblJa4a curHasna TpeBoru - aBapus;

- 3aMyck/0CTaHOB CyMMaTOPOB, CHETHMKOB, TAMEPOB.

® [py BKIOYEHUM/BLIKIIIOYEHNM NMUTAHNS NI0XHbIE cpabaTbiBaHus
pene curHanusaumm oTCyTCTBYIOT

® CurHan TpeBoru TpebyeT KBUTUPOBAHUS, T.e. NOATBEPXAEHNS
0onepaTopoM MOJTyHEeHNs1 STOrO CUrHaNa HaXaTMeM COOTBETCTBYIOLLIEI
KJaBULLKM perucTparopa.

Mo3uLuMOHHOE perynupoBaHne TeXHO0rM4eckoro
napamMeTpa MOXeT ObiTb OCYLLECTB/IEHO MPU UCMNOJIb30BaHUN
BbIXOAHbIX PEJe AJ1 yNpaBNeHUs UCMOSIHUTESIbHBIMN MeXaHN3MaMMu.
COOTBETCTBYIOLLIME YCTABKM AOMKHbI ObITb MPY 9TOM HACTPOEHbI Ha

HeobxoaMmoe 3HadeHve rmctepesnca cpabatbiBaHns. OctaBlumecs
13 YyeTblpex AoMNyckaeMsblx (Ha OAMH KOHTPOIMPYEeMbI NapamMmeTp)
YCTaBOK MOXHO MO-MPeXHeMy UCMNOJIb30BaTb 11 CUTHANM3aLmMu.

® Bce uv3Mepsiemble TEXHOJIOTMYEeCKMe napameTpbl MOTyT
perynmpoBaTbCs napannensHo U He3aBMCKMMO APYr OT Apyra.

® KOMOUHUPYS AUCKPETHbIE BbIXOAbl, MOXHO YNpaBisaTb
MCMNOMHUTENbHBIMW MeXaHn3mMamu B 3aBMCMMOCTU cpasy oT
HECKOJIbKNX U3MEPSIEMbIX NapaMeTPOB, COOPAB PeNerHyio NOrnky
npsIMO Ha pernctpaTtope (4To obneryaetcs Hannunem n H3, n HO
KOHTaKTOB pene).

® Hannymne matemaTn4eckmx KaHanoB NO3BOSSET KOHTPOMPOBaTb
1 nogfepxuBatb B 3afl@aHHbIX Npefenax HeNnocpeacTBEHHO He
n3mMepsiemMble, a BblYUCSEMbIE BENNYUHbBI, HANPUMep pacxon,
rasa, NPUBEAEHHbIN K HOPMaJsibHbIM YCNOBUAM, COOTHOLLEHNE
KOMMOHEHTOB TOMJIMBHOW CMECU, YPOBEHb XMNOKOCTN B EMKOCTU
CNOXHOM HOpPMbI 1 T.1.

HACTPOMKA U KOHOUTYPUPOBAHUE

HacTtpoliky n koHdurypmpoBaHme permcrpatopa MOXHO
OCYLLECTBUTb CReayLmMmy crnocobamm:
- BPYYHYIO C MOMOLLbIO KHOMOK perncTparopa;
- yoaneHHo c MK, B peasbHOM BpEMEHN C MOMOLLIO nHTEPdElica
RS 1 MO peructpartopa;
- 3arpy3unTtb KoHPurypauuto ¢ Flash-kaptel (SD/MMC) nnn
USB-Flash.

Tab
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PErMCTPALUNA U XPAHEHUE AAHHbIX

[MepnoanyHOCTb perncTpaummn ons aHanoroBbix BXOA0B HasHavaeTcs nHamenayanbHo ot 0,2 go 120 ¢; ona OUCKPETHbLIX BXOO0B U
BbIXOZOB - 0,2 unn 1 c. My6buHa apxmBa 3aBUCUT OT KOSIMYECTBA 3a4eMCTBOBAHHbIX KAHANIOB perncTparopa 1 ot nepmoaa 3anmcu. OueHo4Has
rnybuHa apxmBa B CyTKax A1 HEKOTOPbIX 3HAYeHN nepuoaa 3anncu npueeaeHa B 1abn.15.

MpumepHasa rMyouHa apxuBa B cyTKax (McroJsiHeHue peructpaTopa 1, 2)

Tabsmuya 15
Mepwuon Mepnon McnonHeHne (KONMYecTBO 3anmcbiBaEMbIX aHANIOrOBbIX BXOA0B
sarmen 1B u | 3anucn AB, ¢ | Merpan-910-4-8 | Metpan-910-8-8 | Metpar-910-8-16 | MeTtpan-910-12-8 | MeTpan-910-12-16

Pe 4) (8) (8) (12) (12)
0,2 0,2 12,5 7,5 6,5 5,2 5
0,2 1 27 21 16 17 14
0,2 5 35 32 22 30 21

1 0,2 17 9 8,5 6 6

1 1 63 37 34 27 25

1 5 115 92 73 76 63




MpumepHasa ry6uHa apxuBa B cyTKax (UCMoJIHEHUe perucTparopa 3)

Tabnuuya 16
Mepwvop 3anuncu, ¢ KonnyecTBO perncTpmpyemMbix KaHanoB
OBwuP AB/MB/AE | AB+MB+AE 1 2 4 8 12 16 20
OB+P 4 4 16 16 16 16 16
0,1 0,1 77 52 31 17,1 11,8 9,0 7,3
0,1 0,5 129 110 86 59 45 37 31
0,1 1 141 129 110 86 70 59 52
0,1 5 152 149 143 133 125 117 110
1 0,1 141 74 38 19,0 12,7 9,6 7,6
1 0,5 515 309 172 91 62 47 38
1 1 773 515 309 172 119 91 74
1 5 1288 1104 859 595 455 368 309

CoxpaHeHne N3MepeHHbIX 3HAYEeHNIA OCYLLEeCTBASIeTCSA
BO BHYTPEHHIOIO 3HEProHE3aBUCUMYIO NaMATb perncrparopa.
Mo aHanorum ¢ GymMaxHbIMU perucTpaTopamMu M3aMepeHus
06beanHEHbI B Tak HAa3bIBAEMYIO JIEHTY - MPOMEXYTOK BPEMEHU, B
TeYyeHne KOTOPOro HenpepbLIBHO BeNacb 3anvcb CUrHasioB. JleHTta
VIMEET BPEMS Hayasa 1 KOHUA 3annucu curHanos. MyuHuMasnbHom
eAVIHULEN, Ha[, KOTOPON NMPon3BOASATCS Nobble onepauumn B
peructpaTtope, SB/SETCH He OTAENIbHOE M3MepeHne, a neHTa.
YnopsiioueHHas no BPEMEHU COBOKYMHOCTb JIEHT 06pa3yeT apxmB

U3MEPEHUI perncTparopa, KOTopbI AOCTYMNEH A9 NpocMoTpa
B Nt060N MOMEHT BpeMeHu. Mo mepe paboThl pernctpartopa
apxuB N3MEPEHN 3arnosiHaeTcs fieHTamu. B cnyyae ecnu apxms
M3MEPEHNIA MONHOCTBIO 3aroJIHEH, OyeT aBTOMATUYECKM yaaneHa
camag ctapasi fIieHTa.

MepeHoc apxuBa Ha MK ocywecTBngetcsa 4yepes RS
nHTepdeinc nubo yepes Flash-kapty (SD/MMC) ons ucnonHeHwui
1, 2 unn vepe3 USB-Flash ons ncnonHexnuns 3.

OTOBPAXXEHUE NHPOPMALIUN HA 9KPAHE

MpencraeneHve aaHHbIX OcyLwecTenseTcaHa TFT-gucnnee
c anaroHanbto 5,6" (paspeLueHne 320x240) unn 10,4" (pa3peLueHve
800x600) ¢ wupokmum yrnom o63opa. KaHanbl Npon3BOAbHO
rpynnupytoTcs no 4 unu 8 ctpaHnuam. Bo3amMoxHO onepatuBHoe
nepekto4eHne CTpaHuLL.
Pexuvmbl 3annucmn/mamepeHunii 1 npocMoTpa apxmea:

1. TpeHab! (puc.4).

JaHHble oTO6paxaloTcst Ha O4HOW ceTke rpaduka: no
ocu abcumnce - BpeMms, no ocu OpAuMHaAT - 3HaYeHne curHana.
lMpenycmoTpeHa BepTUKanbHas U ropu3oHTanbHas opueHTaums
TpeHaoB. Macwtab BpeMEHHOM 0CY 3a4aeTCs NP HACTPOIKE.

2. 3HauyeHusq (puc.5).

OTob6paxaloTcsa: Tekyllee 3HaYeHUe curHana ans
KaXa0ro kaHana, UMs kaHana, equHNLLA N3MepPEeHUst, TUM 1 Nepuos,
BbIOOPKM. B cnyyae, ecnuv 3HaueHne BXOAHOMO CUrHana npeBbillaeT
nonyckaemoe, BMeCTO LMOPOBOro 3Ha4eHUss BbLIBOAUTCS
coobueHue "Meperpyska”. Mpu obHapyxeHun obpbiBa B Lenun

'AE3 [laonoi e 12 ouoe, KIla

M3MepeHns curHana (ToNbko OJ1 CUrHAIOB TEPMOSJIEKTPUYECKUNX
npeobpa3oBartenein 1 TepMmonpeobpasoBaTeneli ConpoTUBNEHNS)
BbIBOAUTCS coobLLeHMe "00pbiB". OToOpaxkeHue a0 32-x 3HaYeHnn
(ons ncnonHexus 3).

3. Wkansl (bargraph) (puc.6).

[JaHHble oTOOpaxalTCa Ha MHAMBUAYANBHOW LIKane
ONs KaXAoro KkaHana (ToNbKO AaHHble aHaNoroBbIX BXOLOB).
JononHntenbHo oTo6paxaloTCs TekyLime 3Ha4YeHUs CUrHanoB B
umMdpoBOM Buae. Ha kaxaor Lwkane oTobpaxaroTcst OTHOCUTENbHbIE
YPOBHU YCTABOK B BUAE TPEYrOJibHbIX METOK ONPEAESIEHHOrO LBeTa.

4. TpeHapbl + WwiKanbl (pUC.7).

[aHHbIl pexunm oTobpaxeHus aBnsieTcs KoMOuHauunei
pexunma "TpeHa" n "LLkana™ Ha 04HOM aKpaHe.

5. LUudpepbnar (puc.8).

MpepHasHaveH ans umntaumm peructparopos KC/KCIT.

6. XypHan co6biTunii (puc.9).

B xypHane cobbiTuin XPOHONOrM4eckn oTobpaxarTcs
dakTbl cpabaTbiBaHMSA BCEX YCTABOK C yKa3aHUEM:
- BpeMeHU cpabaTtbiBaHUS,
- BEJINYMHbI NPEBbILLEHNS YCTaBKN
- BPEMEHW NOATBEPXAEHNSI ONEPaTOPOM COODBLLLEHMS O COOLITUN.

Vomepenme

2000
2000
2000
N

R

D4 T eumepaTyPa e BoXoRe
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1000
[
1000
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1000
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MeTpan-910

SQJIEKTPUHECKAA n3aonsgauusa

Cxema ranbBaHUYeCKOM pa3BsA3kM BXOLHbIX/BbIXOAHbLIX
KaHanoB U uernen nutaHusg (ykasaHbl ENCTBYIOLNE 3HAYEHUS
HanpsXeHns).

e .
| 5008 f————uUsB
AB, AN AE X+—CD—¢ | 5008 | |
! +——C@—<CAN |
" . 500B | i
I | 500B t+——(@—T < RS485(2) !
——m—e |
AB, All, AE | o JIHHHHOIIHI{I}FJ
:: |' 500B |
JB, 4B | 5008 _GD—r< Ethernet
H——QaD '
5008 |
= - L¢ Rs4ss(1)
B, 4B >J_.>I|_5(%))B 15008 :
|
I 15008 2208
|
| 15008
P,PM, C , e v
I { 15008
P,PIN, C 115008l
]
I | 10008 <in
PC '
L - b __ J
== Kopnyc, knemma 3alMTHOro
1500B 3a3eMneHns

—)— ranbBaHu4eckas paseaska Lenen
1 aneKkTpryeckas MPpoOYHOCTb U30NALMN
Mexay HUMK (CpeHeKBaapaTuieckoe 3HadeHme)

AB >—— 3aKopo4eHHble KNleMMbl COOTBETCTBYIOLLIMX KaHaoB

Puc.10.

AJIEKTPOMATHUTHAA COBMECTUMOCTb

[Tomexoamumnccua perucrparopa COOTBETCTBYeT
[OCT P 51317.6.4-99 (MOK61000-6.4-96).

YCTONYMBOCTb K 3/1€eKTPOMArHUTHBIM nomMexam no
[OCT 51522-99.

OQHEPIrOnoOTPEBJIEHUE

HanpsxeHnne nutanus 220 B+20%, (50£1) .
MoTpebnsiemas MOLLIHOCTbL - He 6onee 40 BA.

YCJI0BUA SKCIJTYATALUN

Pervctpartop no yCTOMYMBOCTU K KJIMMATUYECKUM
BO3ENCTBUSIM COOTBETCTBYET UCNoNHeHno YXJ1 kateropun 3
no MOCT 15150, rpynnsl ncnonHexnma C3 no FOCT 12997, Ho ansa
paboTbl Npu TemnepaType ot 0 oo 50°C.

CrteneHb 3awmTbl oT Nbinn 1 Bnarn no NOCT 14254:
IP54 - ona nepenHen naHenu;

IP20 - ons KNEMMHBIX KONOAOK 3aHEN NaHenu.

MACCA
Macca peructpatopa:

- He 6onee 2,5 kr (ucnosiHeHus 1, 2);
- He bonee 4,5 kr (ucnosiHeHune 3).

HAOEXHOCTb

HapaboTka Ha oTkas - 40 000 u.
CpenHuin cpok cnyxobl - 10 neT.

NOBEPKA

Mosepky MeTpaH-910 npon3BoanTbL B COOTBETCTBUM C
pasgenom «MeToamka NoBepku» PyKOBOACTBA MO 9KChayaTauumn
3064.000P3.

MepnoanyHoOCTb:

—1pa3B2roaa;
— 1 pas B 3 roga (ana ucnonHexus 3).

FAPAHTUMAHbIE OBA3ATEJ/IbCTBA
[apaHTUiAHbIA CPOK akcrnyaTauum - 18 mecsaueB co OHA

BBOJZlAa B 9KCMjyaTaumio, HO He 6onee 24 MecsLEeB C MOMeHTa
N3rOTOBJEHNS.

KOMMJIEKT MOCTABKU
1. Pernctpatop MetpaH-910 1wt
2. MacnopTt (MC) 1 9K3.
3. PykoBoacTBO no akcnnyataumm (P3) 19k3
4. Pa3beMbl (OTBETHbIE YacTW) A1 NOAKIIIOHEHUS
BHELUHWX Lienen K peructpaTopy 1 komnnexT
5. Jatyuk ona onpeneneHnsa temnepaTypbl

"xonogHoro cnas” T 1w
6. AonanTep ans noaknoveHus Tepmonap ATl
nnm ATTIN (Tonbko ons UcnonHeHus 3) no oTaeslbHOMY 3akasy™

7. WabnoH ans pa3ameTku (Bbipesa) wura 1w
8. CepBucHoe nporpaMmmHoe obecrnevyeHme
ons MK (amck) 1w

9. Kabenb ons NnoakItoYeHns peructparopa

K MK no Ethernet (Tonbko ana ucnonHexnma 3) 1 wr
10. USB-flash kapTa (Tonbko ana ncnonHexwmsa 3) 1wt
11. SD/MMC dnaw-kapTta n Card Reader
(ToNbkO Ans ucnosiHeHnn 1 n 2) Mo OTAENIbHOMY 3aKa3sy

* KonnuecTBo onpeaenseTcs B KoAe 3akasa Ha npubop.

NMPUMEP 3AKA3A

UcnonHeHwne 1, 2

Peructpatop MeTpan-910 - 4 - 8 - P - BN - '
1 2 3 4 5 6

SD/MMC ¢nsw-kaprta un Card Reader*

KonBepTtep untepdeiica Ethernet B R§232/RS485*

1. Tun perncTparopa.
2. KonnyecTBOo aHanoroBbIx BXOA0B (KaHasoB):

0 - aHanoroBble U ULNPPOBLIE BXOAbl OTCYTCTBYIOT.
BMeCTO HUX nmeeTcsa OONOSIHUTENbHbIN LNMdPOBON nHTepdenc
RS485 pnsa c6opa namepuTenbHoi MHOOPMALUU C BHELIHUX
YCTPOWCTB, noaaepxusaroLmx npotokon Modbus RTU. Cm.npumep
noaktoyeHns Ha puc.19;

4 - 4 (ncnonHeHve 1);

8,12 - 8 unmn 12 (ucnonHeHue 2).
3.8, 16 - KONNMYECTBO AMCKPETHLIX BLIXOAOB (Tabs.1).
4. P - dpyHkuma BbluncneHns pacxoga no NOCT 8.586-2005 (npu
Heo6X04MMOCTH).
5. BIN - HanMYMe BCTPOEHHOr0 NCTOYHMKA NnTaHus 24B/120 mA ons
TOKOBbIX AAaT4MKOB. ToNbKo Ans ncnonHeHvs MetpaH-910-4-8 (npu
HeoB6X04MMOCTH).
6. N - Ffocnosepka.

* [NocTaBnsieTcst N0 OTAENBHOMY 3aKaay.



UcnonHeHue 3

= XXX - XXX - XXX - XXX - XXX - XXX - XXX - XXX eeeeeaaas - XXX

Peructpartop supeorpadpuyeckuit MetpaH-910
Tun aKpaHa/opraHbl ynpaeaeHus — Onuym
104K TFT 10.4" - 800x600 TOo4ek/ceHCcOpHasa knaesmartypa —_
Cnotbl BBoga/BbeiBoga Ne1-5

CnoT He ncnonb3yeTcs
4AB 4 yHuBepcasbHbiX aHanorosbix Bxoaa (U, I, R, TI, TC) 5%
4AN 4 aHanorosbix Bxoga (U, I) ¢ 13onnpoBaHHbIM NUTaHNEM 4*

[ATYNKOB Ha Kaxaplli BXOL 4 X (24 B/25 MA)
4AE 4 aHanoroBsbix Bbixoga 0...24 MA 2*
8aB 8 ONCKPETHbIX BXOA0B 4*
84B 8 4aCTOTHO-UMIMYJIbCHbIX BXOLOB 2*
8P 8 peneliHbIx BbIXOO0B (MEPeKnaHON KOHTAKT)
16P 16 peneliHbiX BbIXOAOB (MepeknaHoi KOHTakKT)
8PN 8 peneriHbixX BbIXOAO0B (MONSPU30BaHHOE pene) .
16PN 16 peneriHbIX BbIXOOO0B (MOASPU30BaHHOE pene)
8PC 8 peneliHbIX BbIXOO0B (CUrHanbLHOE pene)
16PC 16 peneliHbIX BbIXOO0B (CUrHanbHoe pene)
4Uun McTouHuK nuTaHns aatyinkos 24 B/100 mAx4 1*

rasbBaHM4YEeCKN N30IMPOBAHHbIX KaHana
4P 4 penenHbiX BbIX0Aa (NepekuaHOM KOHTaKT)

Cnot Beoga/BbiBoga N26
CnoT He ncnonb3yeTcs

4P 4 penelnHblX BbIXOAa (NepekuaHON KOHTaKT)

8P 8 peneliHbix BbIXOA0B (NepeknaHOM KOHTaKT)
16P 16 peneliHbIx BbIXOO0B (MepekuaHoi KOHTaKT)
8PN 8 peneriHbIX BbIXOO0B (MONSpNU30BaHHOE pene)
16PN 16 peneriHbIX BbIXOO0B (MOASPU30BAHHOE pene)
8PC 8 peneliHbIX BbIXOO0B (CUrHanbLHoE pene)

16PC 16 peneliHbIX BbIXOO0B (CUrHanbHoe pene)

8C 8 CUMNCTOPHbLIX BbIXO0B

16C 16 CUMUCTOPHBIX BbIXOLOB

Onuun uutepdeicos
Ethernet, 1xRS485

WUHT Ethernet, 2xRS485, 1xCAN
Axkceccyapbl
nATN BHewHve aganTtepbl 4515 NOKAKYEHWS Tepmonap

N-KOJIMYECTBO (ecnu He TpebyeTcs, He ykasbiBaTb)

nATMN BHewHve aganTtepbl 418 NOKAYEHUS Tepmonap co
BCTPOEHHbIM JATYMKOM KOMMEHCaLMm TemnepaTtypbl
X0J10ZHOIro cnas

JAononHnTenbHbIe onuun

P ®dyHkums BeluMcneHus pacxona no FOCT 8.586/2005
360 JononHuTtensbHasa HapaboTka B TedyeHne 360 4
m [ocnosepka

* MakcumasibHoe KONM4ecTBO niaTt AaHHOro Tmna B npuoope.
**TMnatol 8P, 16P, 8P, 16PI1, 8PC 1 16 PC 3aHumatoT 2 cnoTta BBOAa/BblBOAA NP ycTaHOBKe. OQHOBPEMEHHOE KONIMYECTBO C/IOTOB
Al n AE B npnbope - He 6onee 4.

Mpumep 3aka3a npubopa:
Peructpartop Bupeorpadpuyeckuint Metpan-910 - 104K - 4AB - 4AB - 8[1B - 4AE - 16P - P - 2ATN - I'N



MeTpan-910

Rt

CXEMbI NOAKJTIOYEHUA

WCNOJIHEHMUE 1

Rt - tepmuHartop (120 Om)
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CxeMa noaknioveHuna AUCKPETHbIX BXO4,0B
And NOTeHUWanbHOro curHana

CxeMa noaknioyeHus ANCKPETHBIX BXO40B ANA noTteHunanbHoro

BbIXO4a NapannenbHO Harpyske TpexnpoBoaHOro Aat4yuka
a) NPN 6) PNP

Cxema nogknioveHnst Tuna “cyxon KoHTakT”

L N~

b4
Aﬁ

2-x, 3-x npoBOoAHaA cxeMa noakntyeHna
TepMOCONPOTHBNEHUA U CONPOTUBNEHUA

TC,R 9 TC, R

CxeMa NoKnioYeHNSA aHanoroBbix BXo40B

+ AnNA TOKOBbIX CUrHanoB

Cxema noaknioyeHns aHanoroBbix BXO4,0B

- AnA NoTeHUyuanbHOro curHana

Cxema nogknioueHus T M nupomeTpa

- MNupometp

_m

Puc.11. Cxembl nogkto4eHns peructpartopa ucnonHexHus 1.



UCNOJIHEHUE 2

2-x, 3-x npoBoAHasi CxeMa NoAKNIOYEHUS
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Puc.12. Cxembl NOAKIIOYEHUS perucTpaTopa ucnosiHeHus 2.



MeTpan-910

MUCNOJIHEHUE 3

PETMCTPATOP BUAEOTPAGUYECKUIA
METPAH-910-104K-4AB-4AB-4UM-16P-UHT
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MoakntodeHne aatynka 4...20 MA
Q C UCMONb30BaHNEM BCTPOEHHOI O
+ 1 4.90MA MCTOYHUKA NMUTaHNS

Cxema noaKmoveHns
npu NamMepeHnn Toka

MoakniodeHne R, TC no 4-X NPOBOAHON CXeMe.

MoakniodeHne R, TC no 3-X NPpOBOAHON CXeMe.
CoeanHUTENbHbIE NPOBOAA K KOHTaKTam 3 1 4
AOMXHbI UMEeTb OIMHAKOBbLIE CONPOTUBNEHNS

MoakniodeHne R, TC no 2-X NPOBOAHON CXeMe.
Ha knemme mexay KoHTakTamm 2 n 3
ycTaHaBNMBaeTCs NepeMblyuka

[1]2]3]4]5]

Pa3beM (0TBeTHas 4acThb)

— AN NOAKIIIOYEHUS
[aT4YNKOB K pernctpatopy

MoaknoyeHne
TepMonapbl*

Apantep
/ ATINA

Cxema NoaKioueHns
npu N3MepeHnm
HanpsxeHUs

Ul MoaknoyeHne TepMonapsbl ¢
KoMrMeHcaunen Tepmo-3C

* MNopkntoyeHme TepmMonap OCyLEecTBASeTCs NoObIM N3 CNOCOOO0B:
- HEMOCPEACTBEHHO Yepes KNeMMy N3MePUTENIbHOIO KaHana pernctparopa (cedyeHue xun oo 1,5 mm?);
- Yepes BHeLLHVe BUHTOBbIE KONoAKM 6e3 gatynka Temnepartypbl "xonoaHoro cnaa” — agantep AT, CedeHune xun oo 3,5 mm?;
- yepes BHEeLLUHNE BUHTOBbIE KOIOAKW CO BCTPOEHHbIM aT4MKOM TeMnepaTypbl "xonogHoro cnas” —agantep ATMN. CedeHure xun — oo 3,5 mm2.

Puc.13. Cxema nogknio4yeHns AaTtyukoB K kaHanam AB.
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@ METPAH-910-104K-4AE-4Al1-4T1-8P
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Puc.14. Cxema nogknioueHus kaHanos All, AE, UM, P, C.
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PEMMCTPATOP BUAEOIMPA®UYECKUIA
METPAH-910-104K-84B-8[1B-4UT-8C-UHT
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Puc.15. Cxema nogknioyeHns AUCKpeTHbIX/4acToTHbIX ([B/4YB) BxoaoB n cumuctopHbix (C) BbIXOA0B.
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CeTb 1 — KoHpUrypmpoBaHue permctpatopos, paboTa ¢ apxnBamu (pexum «Slave»).

CeTb 2 — C60p 1 pernctpaums AaHHbIX C BHELLHWX YCTPOCTB no npoTokony Modbus/RTU (pexum «Master»).

MHuTepdericbl RS485 (1) n RS485 (2) B3amo3ameHseMbl.

Cornacyowpme pesnctopsl ("tepmuHaTopsl”) 120 Om ycTaHaBnmBaloTCs Ha KoHuax nnHun. O6a nHtepderica RS485 pernctparopa nmetor
BCTPOEHHble "TepMuHaTtopbl” (120 Om). MNMogknioyeHrne unn OTKIIOYEHWE TEPMUHATOPOB OCYLLECTBASETCH C MOMOLLLIO MOSIBYHKOBbIX
MUKpOMNepeKoyaTenen, pacnosoXeHHbIX Y COOTBETCTBYIOLLMX MHTEPDENCHBIX KITEMM.

Puc.16. Cxema nogKmno4yeHus K permcTpaTtopy BHELWHUX YCTPOWCTE, 00beauHEeHHbIX B CeTb No uHtepogeiicy RS485.

FTABAPUTHbIE U YCTAHOBOYHbIE PASMEPDI

UcnonHeHusa 1, 2
| 200 |

94 178
21 21

L’ L

UcnonHeHue 1. Buipes B wmte nof yctaHoBky 138 x 138 mm. UcnonHeHue 2. Bbipes B WuTe nog yctaHoBky 162 x 138 mm.

Puc.17.
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UcnonHeHune 3
Bbipes B wnte nop yctaHoBky 162 x 138 mm

Puc.18.
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USB Flash Drive
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4AB, ann, BM+2x RS-485 +

A 4AE 8B  84B 8P/16P (PN, PC) "5 A, Bt 8P (4P, 16P) 8PI(16PM)  8C(16C)

Puc.19. PaamelleHue nnaT BBoga-BbiBOAA NO C/OTaM.

Mo Bonpocam npoaax u noaaepxkn obpawjantech:

ApxaHrernbck +7 (8182) 45-71-35 Kemepogo +7 (3842) 21-56-70 Hosocubupck +7 (383) 235-95-48 Coum +7 (862) 279-22-65
AcTpaxaHb +7 (8512) 99-46-80 Kupos +7 (8332) 20-58-70 OMcK +7 (381) 299-16-70 CraBpononk +7 (8652) 57-76-63
BapHayn +7 (3852) 37-96-76 KpacHopap +7 (861) 238-86-59 Open +7 (4862) 22-23-86 CypryT +7 (3462) 77-96-35
Benropoa +7 (4722) 20-58-80 KpacHosipck +7 (391) 989-82-67 OpeHBypr +7 (3532) 48-64-35 Teepb +7 (4822) 39-50-56
BpsHck +7 (4832) 32-17-25 Kypck +7 (4712) 23-80-45 Mensa +7 (8412) 23-52-98 Tomck +7 (3822) 48-95-05
Branueoctok +7 (4232) 49-26-85  funewx +7 (4742) 20-01-75 Mepmb +7 (342) 233-81-65 Tyna +7 (4872) 44-05-30
Bonrorpap +7 (8442) 45-94-42 Marwmtoropek +7 (3519) 51-02-81  Poctos-Ha-loHy +7 (863) 309-14-65  Tiomenb +7 (3452) 56-94-75
ExaTtepuHbypr +7 (343) 302-14-75 Mockea +7 (499) 404-24-72 PasaHb +7 (4912) 77-61-95 YnbsHOBCK +7 (8422) 42-51-95
Vixesck +7 (3412) 20-90-75 Mypmarick +7 (8152) 65-52-70 Camapa +7 (846) 219-28-25 Vepa +7 (347) 258-82-65
Kasawe +7 (843) 207-19-05 Ha6.YenHb +7 (8552) 91-01-32 CankT-MeTepbypr +7 (812) 660-57-09  Xabaposck +7 (421) 292-95-69
Kanyra +7 (4842) 33-35-03 Hwx.Hosropog +7 (831) 200-34-65  Capatos +7 (845) 239-86-35 Yensbukck +7 (351) 277-89-65

Apocnaenb +7 (4852) 67-02-35

caut: mtn.pro-solution.ru | an. noyra: mtn@pro-solution.ru
TenedoH: 8 800 511 88 70



