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O KOMIMNMAHWA

Mpynna koMnaHu METROLCALIBRATION yyke 6onee 10 neT cneumanmsnpyeTca Ha paspaboTke u
MOCTaBKe KOMIMIEKCHbIX PELLUEHUM MO METPOOrMYecKoMy obecnedeHuo NpeanpuaTnii B Poccum, a Takxke
Ha TeppuTopmK KasaxcTaHa, benapycu 1 YabekumcTaHa.

Halwa Muccma — obecrneymTb yCroBUa ANd NOBbILEHUSA MPOU3BOAUTENIbBHOCTU TPyAa MOCPeCTBOM
aBTOMaTU3aL MU PA3NYHbIX MPOLLECCOB C MOMOLLbIO BbICOKOKaYeCTBEHHOIro 060pyAoBaHMS,
npodeccmoHanbHOM NoanePXKN M KOMMJIEKCHbIX PeLUeHU.

3a MHOTMONETHUM OMbIT PaboTbl B Ka4eCTBe ANCTPUObIOTOPA BbICOKOTEXHOMOMMUYHOIMO OTEYECTBEHHOMO U
MMMOPTHOIO 060pYyNOBaHMA CNeLranncTaMm KOMMNaHMK 6bi1 HakomeH 60/bLLIOM OMbIT. Bnarogaps KOTOpoMy B
HacTosLllee BpeMda Ha COBCTBEHHOM MPOU3BOACTBEHHOM yUYacTKe KOMMaHMM M3roTaBIMBatoTCH 3TalOHbI
LaBfeHns, NHEBMATUYECKME U TMAPaBINYEeCKME YCTPOMCTBA CO34aHMNA aBeHUs, MHEBMATUYECKME CUCTEMDI
MUTaHWE, MHEBMaTUYECKME U FMapaBIndYecKmMe CTOMKM-KOMIEKTOPDI, a TakyKe pa3pabaTbiBatoTcs
MHOMBUMAOYaNbHbIE peLleHna N9 OCHaLLeHUa METPOIOrMyeckmnx nabopatopmin cteHaamMm m
aBTOMATU3MPOBAHHbIMU pabounMm MecTaMu ansa uexos KUTMMA.

Haluu 3aKas4yrkM NpeacTaBisaioT pa3HoobpasHbie oTpac/u, BKIoYaa HedTerazoxXmmMmyeckmnin KoMrnekc,
MalLUMHOCTPOEHME, SHEPreTUUYECKMIN KOMMTEKC, 0OBOPOHHbIN KOMMIEKC, XMMMNYECKYIO MPOMbILLIEHHOCTb U
MHoOrMe apyrue chepbl NPOMbILLIEHHOCTU M 06pa3oBaHMs. Mbl BHUMATETbHO aHanM3npyeM 1x NoTpebHoCcTH,
UTOGbI MPEeaNIoXUTb MHOMBUOYabHbIE PEeLUeHUd, YYUTbIBatoLLME CNeUmndUKY Kaykaom KOMMaHmnmM.

CerogHga rpynna komnaHmn METROLCALIBRATION peanm3yeT Kak flokanbHble, TaK M KOMMIEKCHbIe 3a4a4m
npennpuaTnii, ocHallas UX COBpeMeHHbIM obopynoBaHneM. Mbl obecrneyrBaeM BbICOKOKBANMPULIMPOBAHHYO
TEXHWYECKYIO NOOAEPIKKY, OKa3blBaeM KayeCTBEHHbIE YC/TYTM U MOCTOAHHO paclumMpsieM TeppUTOpUIO
peanmsaunm npoayKLmnmn.




NPOUN3BOLOCTBO

B KazaHun pacrnonaratorca 4 Npou3BoACTBEHHbIX MoLWaakmy obLen nnouaabio 6onee 1500 M2, Ha KOTOPbIX
M3roTaBMMBaETCA cepuMiMHaga NPoayKLUMA, MPOU3BOAATCA METPOMOTMYECKME, PEMOHTHbIE N yYebHble CTEHAbI
M oCyLecTBAgeTCca MexaHMdeckaa o6paboTka M3henni 13 MeTanna, NoMMepPHbIX Y KOMMO3UTHbIX

MaTepmrasioB.

LEX
METAJTJIOOBPABOTKHA

B KOMMaHUM nMeeTca COBCTBEHHbIN Liex
MeTannoobpaboTKi, KOTOPbIM Mo3BonisgeT
KOHTPONMPOBaTb KaxKabl1 3Tan Npou3BoaACTBa U
rapaHTMPOBaTb BbICOKOE KaYeCTBO MPOOyKLMM.
Kaykgas getanb rnpoxogmT TOUHYO
MexaHMnYecKyto 06paboTKy B COOTBETCTBUMU C
TEXHOMOrMYECKMMM TPpeboBaHUAMM, YTO
obecrieumBaeT eé HaaéxHyto paboTy B cocTaBe
rOTOBbIX U330

MPOM3BOACTBEHHbIN YYACTOK
METPOJ1IOT'MYECKKNX CTEHOOB

Ha Npon3BOACTBEHHOM y4YacTKe CTeHO0B
pa3pabaTbiBalOT U U3rOTaBINBAIOT
MHOMBUOYaNbHbIE PeLleHNA A9 OCHALLEHWS
nabopatopuin, MPeanpPUaTUin 1 y4ebHbx
3aBefeHMI. TakxKe oTaen BbiMoHAET NOMHbIN
LMK/ MYCKO-HanagouHbix paboT, B TOM Ymcre
NMpoBepPKy BCeX y3/0B 1 CUCTEM Ha
COOTBETCTBME TEXHUYECKUM TpeboBaHUSaM

MPON3BOACTBEHHbIE YYACTKN CEPUMHOW NPOOAYKL MW

Ha npon3BoACTBEHHOM y4acTKe CEPUMHOM MPOAYKLMM M3roTaBAMBAKOTCA STaNIOHHbIE LMPPOBbIE
MaHOMETPbI, MTHEBMATUYECKUE U TMOPaBIMNYECKME YCTPOMNCTBA CO34aHMNA AaBNEHUSA, MHEBMATUYECKMe
CUCTEMbI MUTAHUSA, MHEBMAaTUYECKME U TMAOPaBINYECKME CTOMKM-KOMIEKTOPbI 1 BCMOMOraTelbHOEe
obopynoBaHue cepunt METROL n METROLCALIBRATION.
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NCTOPUNA PA3BUNTUH

2015-2016

Bnarogaps onbiTy, HAKOMNNEHHOMY BO BpeMs
paboTbl B KayecTBe AUCTPUObIOTOPa
OTEYECTBEHHOIO M UMMOPTHOIO KOHTPOJbHO-
M3MepUTENbHOro 060PYLOBaHMSA, MPUHATO
peLleHre 06 OCHOBaHMU MPON3BOLACTBEHHOMN
KOMMaHWW. Pa3paboTka MeTPOoNorMyecKoro
obopynoBaHUA Mo Toproson Mapkon METROL.
[MNepBbIMU pa3paboTKaMm CTaHOBATCS
MHEBMaTUYECKME U TOPaBInNYECKME 3a0aTHUKU
OaBneHus, LMdPOoBblIE MAaHOMETPLI U
BCroMoraTteibHoe obopynoBaHuMe.

2019-2020

LiIndposbie MaHoMeTpbl METROL ycneLHo
NpOoLUIY NpoLenypy BHeCeHUS B
rocyfapCTBEHHbIV PEEeCTp T1MNa CPEACTB
M3MepPEeHUA Ha TeppuUTopuUn Pecnybnmkm
Benapycb. [JOCTUrHYTO cornalleHue ¢ KoMmnaHuem
OO0 «INpoMKoMrnekTprnbop» 0 MPOABUIKEHUM
npoaykumn METROL Ha Tepputopmmn Pecny6nmkm
Benapycsb.

Pa3paboTaHbl 1 peanusoBaHbl MepBble
nHeBMaTM4yeckme ctomkmn METROL 400.

2023-2024

PebpeHOMHI KOMMaHWn, 6peHn,
METROLCALIBRATION 3apermcrpupoBaH Kak
TOBapHbIM 3HaK. OTKPLIT odUC B ropofe AcTaHa C
Lenblo peanmsaumm npoayKumm B Pecnybnumke
KasaxcTaH. MogepHM3aLuma npoayKLumum
CepUMNHOro MPOM3BOACTBa M Pa3paboTka HOBOMO
obopynoBaHua. MNonydeH ceptuomkaT ISO 9001.
Bbinyck HOBbIX LMdPOBbIX MaHOMeTpoB MC-100 1
MC-110. 3aktoYeHbl NepBble NMPOEKTbI Mo
MOCTaBKe METPOSIOrMYECKMX CTEHO0B B
Pecny6nmky Y36eKncTaH.

2017-2018

Pa3paboTaHbl M BHeceHbl B [ocygapCTBEHHbIN
peectp CU umndpoBbie MaHoMeTpbl METROL 100
n METROL T10. MNony4eHbl ceptrudmkatol FTOCT P un
TP TC Ha rugpasinyeckme U nHeBMaTU4yeckue
3a0aTymKM gaBreHus. NepBble NPoAaXKM
LUMPPOBbIX MAHOMETPOB M 3a4aTHYMKOB OaBNEHUS.
PeannsoBaH MepBblIl METPOMOMMYECKNIA CTEHA,
ana noeepkn CU gaBneHma. AKTUBHoOe
MpoABMKEHME NPoayKLMM COOCTBEHHOMO
MPOU3BOACTBA MNO3BOAAET PACLUMPUTb
TEPPUTOPUIO MPUCYTCTBUA KOMMAHUN.

2021-2022

Jlokanunsauma N3roToBneHUa KOMMIEKTYOLLMX Ha
COBCTBEHHbIX MPOU3BOACTBEHHbIX MOLLEAKaX B
ropofe KazaHu. OTKPbIT Liex MeTann006paboTKM.
HanpaeneHue no peanmMsaumm METPOIOrMYECKMX
CTEeHO0B CTaHOBUTHCS KTOYEBbLIM B KOMMaHUM.
MpUHATO pelleHune o paspaboTke CO6CTBEHHOM
nabopaTopHoO Mebenun. PeannsoBaHbl NepBble
MPOEKTbI MO OCHALLEHWIO YYeBHbIMU CTeHOaMM
06pazoBaTeNbHbIX YUpPEeXaeHUIN 1 NPObUNbHbIX
YUYeBHbIX LIEHTPOB.

2025

OTKpPbITO NPeacTaBUTENLCTBO B Pecrnybrmnke
Y36eKnCTaH M1 BbIMOAHEHbI MepBble MPOEKThI
MO OCHALLEHWIO JTOKAMbHbIX MPeanpUaTUI
METPOIOrMYeCcKMMU CTeHOAMU. AKTUBHaA
pa3paboTka NporpamMMHoro obecnevyeHms
MetrolCalibration. NpucBoeHKe cTaTyca
pe3unpeHTa npoekta MoHA «CKOMKOBOY.
BHeceHWe Nnpon3BoaMON NMPoayKLUM B
peectp MCrl.




METPOJ/IOMMYECKWI CTEHA, 019 MOBEPKW,
KANMBEPOBKM N PEMOHTA cn ABJTEHWH

~




OINMNCAHWE

KoMnnekcHoe pelleHre ana npoBefeHnsa NoBEpPKU, KaJ'Il/I6pOBKl/I n pemoHTa CW gasneHua.

Mbl MpepnaraeM HECKOTbKO BapUaHTOB U3rOTOBIEHUS CTEHOOB!:

4 CTeH[bl C aBTOMATM3MPOBaHHbIM NpoLeccoM nosepkn CY gaBneHus;

4 CTeH[bl C MONYyaBTOMaTU3INPOBAHHbIM MpoLeccoM noeepkn CHY gaBneHus;

4 CTeH[bl C py4YHbIM BOCMpousBeaeHMeM aaBneHuma npm noesepke CU gaBneHusa.

B kauecTBe UCTOUYHUMKA OaBNeHUAa Mbl NpeanaraeM MCcnosib3oBaThb:
4 cucteMbl nHeBMaTmyeckoro nutaHng METROLCALIBRATION;
4 rnapasnuyeckme nomnbl 1 npeccbl METROLCALIBRATION.

CucrtemMbl nHeBMaTU4yeckoro nutaHma METROLCALIBRATION nossonatoT nogaepXmnBatb gasneHne 0o 25 Mrlla.
Mmopaenuyeckume rnomnbl U npeccbl METROLCALIBRATION no3BongatoT 3agaBaTh AaBrieHue 0o 250 MlMa.
MHeBMaTM4Yeckue nommnbl U Npeccbl METROLCALIBRATION no3BongatoT 3agaBaTh AaBrneHue 0o 16 MlMa.

B aBTOMaTU3MPOBaHHOM peXxuMe peryrrpoBaHue 1 BOCMpoun3BedeHe AaBNeHns B cTeHae
OoCyLLLeCTBNAETCA KaNMOpaToOpPOM-KOHTPONEPOM AaBNeHUs.

B cTeHOax ¢ py4HbIM BOCNpoOU3BeAeHMEM OaBMEeHUA Mbl MPUMEHSAEM BCTPaMBaeMble B CTEHA,
NMHEBMaTUYECKME MNaHeNu perynmpoBaHmMa OasneHuns B amnanasoHe ot -0,1 oo 25 MlMa, nHeBMaTu4yeckue un
rmgpasnunyeckme nomnol v npeccbl METROLCALIBRATION c 3apaHueM gasneHus ot O go 250 MlMa um
YHWBEpPCasbHble MHeBMaTUYeCKME CTOMKU MC-400 ¢ BO3MOXXHOCTbIO PEryNMPOBaHUA 3HaYEHUM
paspsHkeHnsa 1 gasneHma ot -0,095 go 25 Mra.

B cocTaB cteHOoB cepun METROL (METPOJT) ong NnoBepKu, KanMbpoBKKM U peMoHTa CU gaBneHus, Takke MoryT
BXOOUTb cnepytoime GyHKLUMOHaNbHble NaHenm:

rMaHesb BKIOYEHWS CTEHOA C MHOWMKATOPOM MUTaHUS,

maHenb BKAOYEHWMSA CTEHAA C yMpaB/eHUeM CUCTEMOMN MHEBMATUYECKOIO NMUTaHMS;

naHenu Nnutanua 12/24/36 B + onumoHanbHo HART-MogeMm;

rnaHesnb NPOBEPKU pefie U KOHTaKToB IKM;

nMaHenb Py4YHOTro perynupoBaHusa gasneHmsa (oo 25 MMMa);

naHenb Bbixo4a KanmbpaTopa-KoOHTposepa AaBneHus (0o 4 nopToBs).

A A A A A A

CTeHbl MO TEXHUYECKMM TpeBGoBaHUAM 3aKa3umMKa OCHaLLATCA NaHe I MK Co BCTpamBaeMbIMm
npuéopamMm U 3TafloHaMm:

< NaHesnb kKanmnbpaTopa;

naHenb MCTOYHMKA NUTaHUS,

naHenb MynsTUMeTPa;

naHenb ocuumniorpada;

naHesb MarasmHa ConpoTUBEHN .

A A A A

MNepeyeHb rnaHenemn Moy<eT BbiTb JOMOSIHEH MO COrMacoBaHMIO C 3aKa3ymMKoM. Mo Tpe6OBaHVIF|M 3aKa34ykMKa Mbl
MOXXEM UNCIMOJ1Ib30BaTb B N3rOTOBJIEHUN I'Ipl/l60pbl M 3TaJ1OHbl, I'Ipl/|06peTeHHble 3aKa34ynMKOM paHee.



METPOJIOITMYECKMW CTEHA, 019 MOBEPKMU,

KANMBEPOBKUM N PEMOHTA c TEMITEPATYPDI
e —




OMMCAHWME

KoMnnekcHoe pellueHne ANna NpoBedeHUs MoBepKK, KannmbpoBKM U peMoHTa CU TemmnepaTypbl.

MeTponornyeckui cTeHa npefHasHayeH 19 NpoBeAeHUs NoBepPKU:

<4 TepMonpeobpasoBaTenen ConpoTUBIeHus;

4 TEPMO3MEeKTPUYECKMX NnpeobpasoBaTenei;

<4 TepMonpeobpasoBaTenei ¢ yHUbULMPOBAHHBIM TOKOBbLIM BbIXOOHbIM CUMHANIOM UMM LMPPOBbLIM CUIHANOM
HART B COOTBETCTBUM C TEXHUYECKOM OOKYMEHTaLIMeN 3aBOAOB-N3rOTOBUTENEN M METOOMKAMU NMOBEPKM.

B cocTaB MeTposiormyeckux cteHaoB cepun METROL anga noBepku, KannmbpoBKM 1 peMoHTa CU TeMnepaTtypbl
BXOOAT criegyolime GyHKLMOHaNbHbIE MaHenu:

4 MaHesb BKIOYEHUA CTeHOa C MHOMKATOPOM MUTaHUS;

naHenu Nnutanua 12/24/36 B + HART-MogeMm;

naHenb NPOBEPKM pene (ONa pene TeMnepaTtypbl ¥ TEPMOMETPOB C IN1EKTPUYECKNMIK KOHTaKTaMM);

naHenb NPeumn3noHHOro MHOMOKaHalbHOMO MybTUMETPS;

rMaHenb UCTOYHMKaA MUTAHUSA.

A A A A

CTeHAbl MOTYT 6bITb AOMOMHUTENbHO OCHALLEHbI CeayoLWMMK MaHeNaMmn U ApyriMM BCrioMoraTesibHbIM
o6opynoBaHMeM:

< NaHenb KanmnbpaTopa;

< NaHesnb MyNbTUMETPA;

« MNaHesb MarasmHa ConpoTUBNEHUN;

4 NasNbHaga CTaHLMA, KOMMIEKT aHTUCTAaTUYECKUIN, KOMMIEKT MHCTPYMEHTOB And pemoHTa CU.

I‘Iepequb rnaHenemn MoxXeT BbiTb OOMONTHEH MO COrMacoBaHMIO C 3aKa34MKOM.

B kauecTBe o60pynoBaHUa A9 BOCMNpoU3BeAeHUs TeMNepaTypbl Mbl MpeasiaraeM Ucrnosnb3oBaTh:
4 KpuocTaThl;

4 TepMoOCTaThl;

< neyu;

4 KanubpaTopbl TeMrepaTypbl.

0na obecnedeHna 6e3onacHoOM pPaboTbl MPUMEHSIOT BbITAXHble NabopaTopHble Wkadsbl. LLkad npeacrtasnaeTt
Cco60M BbITAXHYIO KaMepy C MOABMYKHBIM MNPO3padHbiM MepegHnUM 3KPaHOM U XUMUYECKU CTOMKOM
MOBEPXHOCTbIO-CTOMELLHMLEN, yCTAaHOBNEHHOM Ha YXECTKOM OCHOBaHWU. B OCHOBaHUW BbITAXXHOTO LUKada
HaxoamTca TyM6a 0719 XpaHeHUd BCNoMoraTeibHbIX MPUHaOeXXHOCTEN.

B KauecTBe 3Ta/IoHHbIX MPUGOPOB MPU NOBEpPKe U KalMbpoBKe CPeAcTB M3MepeHMd
TemMnepaTypbl Mbl Npegnaraem:

4 NpeobpasoBaTe/lb TEPMO3NEKTPUYECKUN NNATUHOPOOAMNN-NNATUHOBbIN 3TanNoHHbIW MIMO;
4 NpeobpaszoBaTe/lb TEPMOINEKTPUYECKU N NNaTUHOPOAMEBLIN 3TanoHHbIN [TPO;

<4 3TaNIOHHbIM TeEPMOMETP conpoTnaeneHmna ITC.

Bupneoo63op



PABOYEE MECcTO gna PASMELLEHWYAH
KAJTIMBPATOPOB TEMITEPATYPbI

o e




OMNMMCAHWE

Pabouee MecTo NMpefcTaBnseT co6oM CToM, Ha KOTOPOM YCTaHOB/EHbI MprbGopHada NaHenb ¢ MoaynemM
ynpaBneHua. CBepxy pasMelleHa Nosnka o1g o6opyaoBaHna U AOKyMeHTauuu. MNof CToNoM pacnonoyeHa
OOMONHUTENbHAA NOJKa, Ha KOTOPYIO YCTaHaBNMBaeTcd rabaputHoe obopydoBaHme.

Paboyee MecCTo Mo3BOMAET PACMONOKNUTb HAa HEM HECKOSBbKO CyXOBMOUYHbBIX M XUAKOCTHbLIX KannbpaTopos
TeMnepaTypbl. Paboyee NpocTpaHCTBO 060pYA0BAHO BbITAXKHBLIM BEHTUNATOPOM ANF yAaneHWa ropayero Bosayxa
N UCKITIOYEH WA BIMAHMA TeMnepaTypbl Ha MprBopbl, yCTaHOBNEHHbIE Ha MOBEPXHOCTb Had, PaboymMm
MPOCTPaHCTBOM.

Mopynb ynpaBneHusa pabo4ymM MecToM npeactaBnaeT coboi naHesnb C PacrosioKeHHbIMU Ha Hel
aneMeHTaMu:

< oddepeHUmnanbHbiM aBTOMATUYECKMM BblKtodaTeneM 19 3allmMTbl MepCcoHasna oT MopayKeHus
3NEKTPUNYECKUM TOKOM,;

< KITIOYOM-BbIK/IIOYaTENEM O/1F BKITIOUYEHUA/BBIKTIOYEHNS 3/IEKTPUYECKOrO MUTAHWA CTeHAa U
npenoTBpaLLleHMNsa ero HeCaHKLIMOHWUPOBAHHOTO BK/TOYEH U,

< KHOTKOM-rPNOBKOM aBapUMHOIO OTKTIOUYEHUS SM1EKTPUYECKOTO MUTAHNA MPW HELLTaTHbIX CUTYaLUSX;

<4 pasbeMaMu 019 NOAKIOYEHUS UHTePdENCOB CBA3M BHELUHUX MPUBOPOB NMo3BONAOLLME NOAKTIOUYUTD
MepcoHarbHbIM KOMMbIOTEP A8 YNpaBneHnsa BCTPOEHHbIM 06opyaoBaHMEM,;

<4 KHOTMKa BKMIOYEHWSA MUTAHNA BEHTUNATOPA 1 610K peryrnpoBaHusa CKOPOCTU BPaLLEeHWA BEHTUNATOPA.

Ha TblIbHOWM CTOpPOHE CTeHAa pacnonaraeTca MOAy b MOAKIOUYEHUA CTeHAa K CETU 2/1eKTPUYECKOTO NUTaHMS,
BK/TIOYAIOLLMI TaKXKe pasbeM A9 MNOAKIIOHEHMSA BEHTUAATOPA BbITAXKM U MOAKIOHEHNSI MHTePdENCHOro
pa3beMa USB K nepcoHanbHOMY KOMMbIOTEPY.

Buaeoo63op



METPOJTIOTMYECKMW CTEHL, 419 MOBEPKMW,
KAJTMBPOBKN N PEMOHTA CPELOCTB

[ASOBOIO AHAJIN3A




OMNMMCAHWE

MeTpO}'IOFVILIeCKVIVI CTeH npegHasHa4dyeH 19 NoBepKuM raszoaHasin3aTtopos, xpOMaTorpacbos,
razoaHannTUYEeCKMX CUCTEM B COOTBETCTBUIM C MeToaMKaMK noBepkn C un TEXHUYECKOMN ,D,OKyMeHTaLLVIem
3aBOLOB-U3roTOBUTENEMN.

Ona o6ecnedeHna 6esonacHoM paboTbl B 1abopaTopum C TOKCUYHbBIMWU M FOPIOYMMU Fra3aMu MPUMeEHaoT
BbITAXHble NabopaTopHbie WKadbl. LLkad npeactaBnaet cobom BbITANHYO KaMepy C MOABMMKHbIM MpPO3padHbIM
nepeaHrM 3KPaHOM 1 XMMUYECKM CTOMKOM MOBEPXHOCTbIO-CTONELUHMLEN, YCTAHOBIEHHOM Ha XECTKOM
OCHOBaHMU. TakyKe B KOMMJIEKT MOCTaBKM METPOIOMMYECKOro CTeHAA MOMYT BXOOUTb CTOMKM XpaHeH s
6annoHoB ¢ MIC, CTOMKM XpaHeHWa 6anNoHOB C HyNeBbIMM razamMm (BO3MOYKHa YCTaHOBKa BHe MoMeLLeHMs),
CUCTEMbI MOAOrPEeBa ra3oB O KOMHATHOM TeMnepaTypbl.

B cocTaB MeTpornormyeckux cteHgos METROL anga noBepku, KanmbpoBKK, U peMoHTa CU
rasoBOro aHanmsa BXxogaT cnegytome pyHKLMOHanbHblie NaHenm:

4 MaHesb BKIOYEHWA CTeHOa C MHOVMKATOPOM MUTaHWS;

4 MaHenu nutaHua 12/24/36 B + HART-mMopeM;

< MaHenu NpPoBEPKU perie N NEeKTPUYECKUX KOHTaKTOB.

MepeyeHb naHenem MoXeT OblTb AOMOSTHEH MO COMMAacOBaHMIO C 3aKa34YMKOM.

[na MoBepKM CPeaCcTB M3MEPEHUIN B PYUHOM pPeXMMe Mbl MpeasaraeM naHenm nogrotoskm Mrc c
MCMOMb30BaHMEM CTaHOAPTHbIX MOBEPOYHbIX Fa30BbIX cMecel. [MaHenn MoryT ogHOBPEMEHHO paboTaTh C
HeckonbkMK MIC, BKAtOYAA HyNeBOW BO3OyX.

19 NoBEepPKM B aBTOMaTUHYECKOM peXXMMe MCMOMb3YIOTCS reHepaTopbl ra3oBbiX cmecen, npoegHasHa4yeHHble
049 nonyyYyeHnd 3agaHHbIX KOHLLeHTpaLI,I/Il;I MOoBEPOYHbIX cMecen nytem cMelleHnda n pa36aBneHMq NCXOOHbIX
ra30B BblCOKOM KOHUeHTpauun. NMNoaknoyeHmne 6a1OHOB C rasoM K reHepaTopy rasoBblX cMmecen
OCYLLeCTBAETCA Yepe3 NnaHes M noarotoBKM razoBblX cmecen.

0N MUHUMU3aLUMK KOTUMYECTBa MCXO4HbIX Fra30BblX CMeceln Mbl NpeanaraeM 2-X, 3-x, 4-X KaHasbHble reHepaTopbl
raszoBbix cMecen Mmogenen MC-P, ITC-T, ITC-K, koTopble aBnsoTca paboyrMm sTafioHaMm 1-oro paspsaga. Takke
npennaraemM MCMosb3oBaTb reHepaTop HyneBoro rasa MNH-01 M MCTOYHUKU MUKPOMOTOKA.

Mo TpeboBaHMIO 3aKasuMKa CTeHObl MOTYT 6bITb AOMOMHUTENIbHO OCHAaLLEHbl crieayoLMMM NaHelbHbIMM
MoaynsMm 1 OpyruM BcroMoraTteflbHbiM 060pyaoBaHueM:

naHenb NPeUn3nOHHOMO MHOTOKaHaNbHOro MynbLTUMETPA;

naHenb MCTOYHUKA NUTaHUS,

naHenb kannbpaTtopa;

naHenb ocumnnorpada;

naHesNb MarasyHa ConpoTUBNeHUI

nasgfbHas CTaHLMUA, KOMMIEKT aHTUCTaTUYECKUA, KOMMIEKT MHCTPYMEHTOB A/15 peMoHTa CU.

A A A A A K

Buaoeoob3op
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METPOOMMYECKU CTEHA, 0719 MOBEPKM, /
KANTMUBPOBKU M PEMOHTA CU

SQJIEKTPNHECKNX BEJTUHNH




OMMCAHWME

KoMnnekcHoe pelleHre ana npoBefeHnsa NoBEpPKU, KaJ'Il/I6pOBKl/I N peMoHTa CU aneKTpu4eCckmnx CUrHanosB.

MeTponoruyeckmnin cteHn METROL npegHasHavyeH Ang rnpoBeaeHMs MoBepPKU 1 KarMBPOBKU 31EKTPUYECKMX
aHanoroBbIX U LUPPOBLIX U3MEPUTENbHbIX MPUGOPOB:
4 aHaNoroBbIX U LMOPOBLIX MY/TETUMETPOB;

TOKOBbIX 32XKMMOB U K/1eLLEBbIX U3MepuTenew;
LMTOBbIX M3MepUuTenen;

BaTTMETPOB;

OMMETPOB;

aMMNepMeTPOoB;

OCLLUMINOCKOMUYECKMX U KOOPAMHATHbBIX CaMOMUCLLEB;
MeraoMMeTpOB;

ocumnnorpados 1 T.4.

A A A A A A A A

OTafrloHHOe 1 BCrioMoraTesibHoe O60py,EI,OBaHl/Ie MOXXET MOHTNPOBATbCH B I'Ipl/I60pHle naHenb cteHga.

MeTponormyeckme cteHabl 419 NOBEPKU SNEKTPUYECKMX CUTHAMOB BblMoHA0TCa B ESD-mcrnonHeHunm ¢
LLeNbto 3alMTbl 060PYAOBAHMUA OT MOBPEXAEHMA 31EKTPOCTAaTUUECKMM Pa3psaaoM, KOMMIEKTYTCA HabopoMm
09 3a3eMeHna U OoNoNHUTENbHbIMU aHTUCTAaTUYECKMMM BpacneTaMn U KOBPUKaMMU.

B cocTaB MeTponormyeckux cteHaoB cepun METROL anga noBepku, KannmbpoBKU 1 peMoHTa CU aneKkTpudecKkmx
BE/IMYMH BXOOAT criegytoime dyHKLMOHANbHbIE NaHeNu:

4 NaHesb BKNOYEHUA CTeHAa C MHOMKATOPOM MUTaHUS;

< MaHesnb NuTaHng 12/24/36 B + HART-MoaeMm.

MNepeyeHb rnaHenen MoyKeT BbiTb JOMOSIHEH MO COMrMIaCoBaHMIO C 3aKa34YMKOM.

Mo Tpe6oBaHUIO 3aKa34vMKa CTeHObl MOTYT 6bITb LOMONHUTENbHO OCHALLEHbI ClefyoWwmMy NaHeIbHbIMMU
MoaynsaMu 1 OpyrMM BCroMoraTte/ibHbIM 060pynoBaHUEM:

KanubpaTop;

reHepaTop CUIHaNOB CITOXKHOM U MPOW3BOSIbHOW GOPMBI;

MyNBTUMETP LMdPOBOWN;

MarasmH ConpoTUBEHUS;

Mepa 3/1eKTPUYECKOrO CONPOTUBNEHUS;

ceKkyHOoMep;

naanbHaa CTaHLUMA, KOMMIEKT aHTUCTAaTUUYECKUA, KOMTMIEKT MHCTPYMEHTOB A8 peMoHTa CU.

A A A A A A K
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OMNMMCAHWE

KoMnnekcHoe pelleHme ONna NpoBeaeHUs NoBepKu, Kannbposku 1 peMoHTa CU BubpaLmm.

MeTponiorMyecknin cTeHn nNpegHasHavyeH anga npoBeneHmns noBepKu:

4 BUBpOM3MEpUTErbHbIX MpeobpazoBaTenen (akcenepoMeTpoB, BETOCUMETPOB, MPOKCUMMETPOB);
4 BMBPOMETPOB;

4 cucTeMbl cbopa AaHHbIX 1 apyrx CU KoHTpONa NnapaMeTpoB BUOpaLMm.

MpenHasHadeH ONa NpoBedeHns NoBepKM 0aTYMKOB BUBPaALIMM METOOOM CPAaBHEHMA M COCTOUT 13!
< BUOBpOCTEHAa;

4 KOHTpO/epa ynpaBneHus co BCTPOEHHbIM reHepaTopoM;

4 >TaNoOHHOMO AaTyMKa BMOpaL M.

B cocTaB MeTponornyeckux cteHgoe cepumn METROL onqa noBepKu, KanmMbpoBKKU 1 peMoHTa CU
BMOpaLUK BXoOaT crefytowme GyHKUMOHANbHbIE MaHenu:

<4 NaHesb BKIOYEHUS CTeHAA C MHOUKATOPOM MUTaHUS;

<« NaHenu nutanua 12/24/36 B + HART-mogem.

CTeH[ Mo3BONAEeT BOCMPOU3BOANTL NapaMeTpbl BM6paLn (BUBPOYCKOpeHMe, BUBPOCKOPOCTb,
BMBponepeMelleHne) n ncnonbayetca Ana nosepkn CU BUBpaLIMKM, TaKMX Kak BUBpOU3MepUTENbHblE
npeobpasoBaTeny (akcenepoMeTpbl, BETOCUMETPbI, MPOKCUMETPbI), BUBPOMETPbI, CUCTEMbI C6opa AaHHbIX W
apyrvx CH KOHTPONS NapamMeTpoB BUOPaLLMU.

MPUHUMN PaboTbl METPONOTMYECKOro CTeHAa A8 MOBEPKM, KaTMBPOBKIM U PEMOHTa CPeACTB U3MepeHn
BMBPALIMM OCHOBaH Ha BOCMNpPOU3BeAeHNM NapaMeTpoB CUHYCOMOanbHOM BUGpaummn 1 onpeaeneHmnsa
KoadbULMEHTa Npeobpa3oBaHKA NPOBEPAEMOro (MM KannbpyeMoro) NnpeobpasoBaTensd METOAOM CPaBHEHUS C
pPaboYmnM 3TaNoHOM.

LLnpokum yactoTHbIN (0,5 oo 20000 ML) 1 aMNAWTYAHbIM AMana3oHbl MO3BONSAIOT MPaKTUYECKM NOMHOCTbIO
3aKpPbITb FOCYAAPCTBEHHYO MoBepoYHyto cxemy (IMC) no Bubpaumm.



METPOJIOTMYECKUI CTEHO, 019 MOBEPKMU,
KANMUMBPOBKU N PEMOHTA YPOBHEMEPOB
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OMMNCAHWE

KoMnnekcHoe pelleHMe Ong npoBefeHUa NoOBEPKU U KaJ'Il/I6pOBKI/I ypoBHEMEPOB.

MeTponorndyeckui cteHa obecreumBaeT NpoBeaeHMe onepaumii MOBEPKU UMK KaNMBpOBKU CpeacTs
M3MEepPEeHUN YPOBHS MO UX OCHOBHOM GYHKLUW AN CedyoLmMx TUNOB YPOBHEMEPOB:

ypOBHEMEPbI pafapHbIe;

YPOBHEMepPbl BOMIHOBOAHbIE PafapHble;

YPOBHEMePbI YNbTPa3ByKOBbIE;

YPOBHEMEPbI MUKPOUMIYbCHbIE;

YPOBHEMePbl MUKPOBOMHOBbIE GECKOHTAKTHbIE;

ypoBHeMepbl ByNKOBbIE;

YpPOBHEMEPbI MarHUTOCTPUKLIMOHHOMO TUMa.

A A A A A A A

Paboyee MeCTO NMpefdHasHayeHo 4N9 MMUTaLMM NOOXKEHMS YPOBHSA UAKOCTU A0 30 M C UCMOMb30BaHMEM
OTparkaTeNlbHOM MOBEPXHOCTU (OTpaykaTend) Npu NpoBedeHUN MOBEPKM MNU KanNBPOBKM.

MeTponormyeckmni CTeHn CoOCTOUT U3 UMUTUPYIOLLLEN CUCTEMBI M paboyero Mecta ornepaTtopa, 0bbeaANHEHHbIX
cucTemMom ynpasneHusa. UMUTUpytoLLaa cucteMa BKIIOYaeT B ceba NMUHENHYI0 YacTb, HEMOABUMXXHOE OCHOBaHMe,
MOABUMXKHYIO YacCTb U BCNOMOraTesibHble y3/ibl. CUCTeMa yNpaBNeHMUs OCYLLEeCTBNSET MO3ULMOHMPOBaHMe
MOOBUYKHOM YaCTW OTHOCUTENbHO HEMOABMXXHOIO OCHOBaHUSA 1 obecreymaeT cbop MHGoOpPMaLLMM K
oToGparkeHWe eé Ha aKpaHe MK.

YCTaHOBKM MOTyT 6biTb 060pya0oBaHbl OOMOAHUTENbHBIMW MPUCMOCOBIEHUAMU ANF MOBEPKM CPeacTs
M3MEepeHUI YPOBHS PasfiMyYHOMro MpUHLMNE OeNCTBUA: 019 MOBEPKU YPOBHEMEPOB C TMBKMMU 1 YKECTKUMU
BOJSTHOBOJAMM — CUCTEMOM MOAAEPKKN U HATSXKEHUS, ANF MOBEPKM pagapHbIX YPOBHEMEPOB — 9KPaHOM A4
MornoweHmsa paguoBOTHOBOMO U3/TyYEHUS U OTPaXatoLWMM WWTOM, 4719 MOBEPKM MOMMIaBKOBbIX YPOBHEMEPOB —
Y310M 0119 KpenneHua nonnaska, Ans NoBepKu ByMKOBbIX YPOBHEMEPOB — CTOMKOW OJ19 YCTaHOBKM M HAaCTPOWKM
YpOoBHeMepa, HaboPOM Crneunan3nMpPOBaHHbIX FPY30B 1 MOLBECOB.

& &
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pasoYEE MECcTO OJ1H NMPOBEPKIA U
HAJTAOKW MO ACY TT1

-




OMMNCAHWME

ABTOMaTU3MpPOBaHHOE paboyee MecTo (APM) ang NnpoBepKM U HanagKu NnporpaMMHoro obecneveHmsa ACY Tr
npencTaBnseT cobol cucTeMy, KoTopas obecrnedymBaeT TeCTUPOBaHWE U oTNaakKy MO B yCNoBUAX, MPUOINMKEHHbIX
K peanbHbIM. 3TO pabodee MeCTO UCMOosb3yeTcs ANa AMarHocTUKKM paboTbl ACY T 1 MpOBEPKM afiropuUTMOB
yrpaBneHmna, B3aMMOLENCTBYOLLMX C GU3NYECKMMU NpoLeccamMu M 060pyaoBaHMUEM.

OcHoBHOe o6opynoBaHue:

4 MPOMBbILUNEHHbIE KOHTPON1epPbI,

4 MoOynv BBOOA-BbIBOAa;

< obopynoBaHue KUTMA;

4 dUBMNYECKMe MO TEXHOMOMMYECKKMX MPOLLECCOB.

MporpaMMHoe obecreveHue:

< MO ona pa3paboTku 1 OTNaaKW: cpedbl ANg NPOrpaMMUpPOBaHMUA KOHTPOMNEPOB, MHCTPYMEHTbI 419 OTNIafaKy;

4 SCADA 1 HMI cucteMbl: AN MOHUTOPUHIA 1 yNpaBieHusa NpoLeccaMm B pearibHOM BpeMeHU, oTobparkeHne
3HaYeHUM € aTYMKOB U yNpaBlieHre npoLeccamu.

< CycTeMbl MOAENMPOBaHWS: NPOrpaMMHble CPpeacTBa ANs Co34aHUea BUPTYarlbHbIX MOLENEN MPOLLeCCoB;

< CpepcTBa gmarHocTukm: MO oA MOHUTOPUHIA CUCTEMBI, AMArHOCTUKKM cboeB, aHanmsa paboTbl 060pyLOBaAHUA.

CpencTBa cBA3U U MHTepdEencChbl:

4 VHTepdeichl nogkntoyeHus: ctaHgapTHble MHTepdelcel (Modbus, Profibus, OPC, Ethernet v opyrue) ona
CBSA3WM Mexay KOHTposnepaMu 1 o60pyLoBaHUEM.

<« YOaneHHbIM goctyn v ynpasnenue: MO onga yaganeHHoOM OMarHOCTUKM U HAaCTPOMKM CUCTEMbI Yepe3
3alUMLLEHHbIEe KaHambl.

APM onga npoBepku 1 Hanagku MO ACY Tl Ha 6a3e NpoMbILLIEHHbIX KOHTPONepOoB, Moaynen BBoAa-
BbiBOAa, 06opynoBaHna KUTTUA 1 GpU3MYEeCKMX Moaenen TeEXHONOrMYEeCKUX NPOoLLEeCcCoB NpeaocTaBnaeT
MHTErPUPOBaHHYO cpefy A9 MOAENTMPOBaHMS TEXHOIOMMYECKUX MPOoLLEeCCOoB, TECTUPOBaHUSA
B3aMMOOENCTBUNA CUCTEMbI C GU3NYECKMM 060OPYOOBaHMEM U aHanm3sa paboTbl MO B peanbHbiX yCOBUAX.

Pabouyee MecTo o4 NoBepKu 1 Hanagku MO ACY Tl no3BonsaeT BbINONHATL Crieaylolme 3agaym:
NpoBepKy 06paboTKM CUTHAMNOB OT AATYMKOB W UCTIONTHUTENbHbIX MEXAaHU3MOB;
MPOBEPKY KOPPEKTHOCTM afirOPUTMOB YNpaBneHus,;

MPOBEPKY B3aMMOLENCTBMA KOMMOHEHTOB ACY TIT;

TECTUPOBAHME aBAPUMHbBIX M HELLUTATHbIX CUTYaLLUM;

OLeHKY CTabuNbHOCTU CUCTEMBI;

OLLEHKY TOYHOCTU U BPEMEHU OTK/IMKA CUCTEMDbI;

NpPOBEPKY aNiropMTMOB aganTaumu;

MacLUTabupoBaHMe CUCTEMBI,

NpoBepKy 6e30MacHOCTM CUCTEMBI;

TecTMpoBaHMe clieHapueB paboTbl CUCTEMD;

MPOBEPKY NTOMMKKM B3aMMOLENCTBMS C ornepaTopamMu.

A A A A A A A A A ANSK

TaknM 06pa3oM, NpoBepkKa GyHKLMM 1M anropUTMOB yripaBrieHuna ACY Tl no3songeT obecrnedynTb
Ha[EeXXHOCTb, CTabUNbHOCTb, 6€30MacHOCTb M COOTBETCTBUE CUCTEMbI TPEOOBaAHUSAM.
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paBOYEE MEcTO J1H OBCJTY XUBAHINEA
N PEMOHTA KWTI




OMMNCAHWE

Pa6ouee MecTo 4718 O6CNY)KUBAHUSA U PEMOHTA KOHTPOSbHO-U3MepuUTesbHbIX Npneopos (KWUM) npenHasHayeHo
04 npoBefeHna paboT No NpoBepke PaboToCMNOCOBHOCTU, PEMOHTY, HACTPOMKE KOHTPOMbHO-U3MEpPUTENbHbIX
NPNBOPOB U KOMMOHEHTOB CUCTEM aBTOMAaTM3aLLUM.

MeTponornyeckmnim CTeHa, opraH3oBaH C y4eToM crelmduKi paboTbl C TEXHUYECKMM 060pyaoBaHMEM,
TpebytoLero TOYHOCTU, aKKyPaTHOCTM M BbICOKOIO YPOBHS 6e3omnacHOCTU. [pocTpaHCcTBO paboyero MecTa
060pynoBaHoO Tak, YTOGbI MepcoHan Mor paboTaTb 3PGEeKTUBHO U 6e30MacHO, MUHUMM3KPYS BPEMSA Ha MOMCK
HEeoBX0OUMbIX MHCTPYMEHTOB U MaTepuaros.

CTOnNbI ANA PeMOHTa U MOHTaMa:

<4 YCTOMUMBbIE W MPOCTOPHbIe paboune CTofMbl C aHTUBUBPALMOHHBIMU MOKPBLITUAMMK, MO3BoNgoLWMe 6e30MacHo
pasMeLLaTb NPUbBopbl U MPOBOAUTL WX Pa36OPKY 1 CHOPKY.

< OCHallleHbl BCTPOEHHbIMU UCTOYHUKAMW MUTaHKUA, @ TaKyKe MHCTPYMEHTaMM 19 TOUHOW HAaCTPOMKM U
KannBpoBKU MPUBOPOB.

WNHCTPYMEHTbI 1 n3MepuTebHble Mprubopbl:

4 Habop cneumanmsmpoBaHHbIX MHCTPYMEHTOB O/ PEMOHTa 1 KannbpoBKku KNUT: oTBEPTKM, MaanbHUKK,
MYNBTUMETPbI, OCLMNNOrpadbl, TEPMOMETPbI U T.4.

< lMepcoHanbHble KOMMbOTEPLI U cnelManmsnpoBarHoe MO ona AMarHoCTUKU, HaCTPOMKU U
nporpaMMmMpoBaHna NPUBGOPOB.

XpaHeHMe 3anacHbIX yacTten um MaTepunanos:
4 OpraHunsoBaHHOE MeCTO AN XPaHEeHUS 3anacHbIX yacTen, kabenew, 4aTYNKOB U OPYIrMX KOMMEKTY W WX,
4 BMecTuTenbHblie NOMKU n KOHTel;IHepr ON9 Menkmx aetanewn ansa y,EI,O6CTBa MoncCKa 1 OocCTtyna.

OCHOBHbIM MpenMyLLLECTBOM paboyero MecTta no o6cny>kKnsaHuio n peMoHTy KUIM asndetcs:

< YO06CTBO U 3dPEeKTMBHOCTb paboTbl: opraHmM3aums paboyero MpocTpaHCcTBa NO3BONAET MUHUMU3UPOBATb
BPEeMS§ Ha MNOUCK MHCTPYMEHTOB 1 MaTepuanos. Bce HeobxoaMMoe HaxoaMTCa Mo, PyKOM, UTO NMoBbiLLaeT
MPOaYKTUBHOCTb.

< Be30omnacHOCTb: CUCTEMbI 3alUTbI, KaUeCTBeHHada BeHTUNALUMA U yOo6Hble paboume yCrioBUSA CHUXKAIOT PUCKM
TpaBMaTM3Ma 1 obecrneumBatoT 6e30MacHyo PaboTy C INEKTPUUYECKUMU U MeXaHUYECKMMU YCTPOMCTBaMMU.

4 TOYHOCTb M Ka4YeCTBO PEMOHTA: HalMuMe creumanmM3mpoBaHHbIX MHCTPYMEHTOB M BbICOKOKaYeCTBEHHOIO
060pyO0BaHMA MO3BOMAET MPOBOAMTb TOUYHYK HACTPOMKY U ANArHOCTUKY, YTO Yy4dLIaeT Ka4yeCTBO 0BC/y»KMBaHUA
N yBenuUmMBaeT CPOK CNy>bbl Mprnbopos.

4 YO06CTBO XpaHeHUa 1 ydeTa: opraHM30oBaHHbIe CUCTEMbI XPaHeHMd NoMoratoT n3bexaTb NMyTaHWLbl C
3aMacHbIMK YaCTAMU WU MHCTPYMEHTaMM, YTO CNOCOBCTBYET YNopAaoYeHHOCTU M SKOHOMUK BPpEMEHN.

<4 YcnoBua anga obydeHma: pabodyee MecTo MOXKET BbITb TakKe MCMob30BaHO A8 06ydeH s HOBbIX COTPYOHMKOB,
TaK Kak OHO 060pya0BaHO BCeM HeOBXOAMMbIM A9 AEMOHCTPALIMM NPOLLECCOB OBCNY)KMBAHUA U peMoHTa K.
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METPOTOrMYECKME cTEHAb!I OJ1H YHEBHDBIX
3ABEOEHUW N LEHTPOB
MOBbILLEHNA KBAJTTMDOUKAL U




OMMNCAHWE

YyebHble cTeHabl HeobxoaMMbl A9 MOAFOTOBKM BbICOKOKBANMPULMPOBAHHbIX CreLmnanmMcToB B 061actm
MeTponoruu, KUMuA n ACY TT1.

CTeHAbl Ang obydeHua cneunanuctoB no ACY TI, KUTMKWA v meTponorum cepmm METROL No3BongioT:
4 VI3y4YUTb YCTPOMCTBO, MPUHLMUMbI M HacTponkm KUTKHA;

4 00y4UnTb paboTe C aTaNoHaMu 1 C NPOrpaMMHbIM obecrneyeHneMm;

4 V3Y4UTb METofdbl U CPpeacTBa MOBEPKU/KanMbpoBKN.

B cocTaB y4ebHbIX METPONOTMYECKUX CTEHO0B BXOOAUT MeTposiormyeckoe obopynoBaHme, KoTopoe no3sondeT
06yUnTb MOMOAbIX CMEeLMaIMCTOB OCHOBaM METPOMOMMMN 1N OpPraHM3aL MM MOBEPKK. TakK, C MOMOLLIO yHeBHbIX
paboymx MecT CTyaeHTbl CMOryT 0By4yaTbCs MepBUYHbIM HaBblikaM Mosepku CU aasneHmnd, TeMnepartypbl,
YPOBHS, pacxoia 1 rasoaHanmsa.

OcobeHHoCcTU:

< MHOMBUWOYanbHbIM Nnoaxod, 61arofapa KOTOPOMY yAaeTca peann3oBaTb yHUKalbHble MPOeKTbl 419 0BbydeHnsa v
MOAMOTOBKUW BbICOKOKBANMPULIMPOBAHHbIX CMeLuanmncTos,

4 pa3paboTka y4eHbHOro MeTpPOoIorMyecKoro cteHaa 1 noabop aTanoHHOro 060pya0BaHUA NPOBOAUTCSH C YYETOM
opraHmMsaumm 6esonacHoro npotecca obydeHus;

<4 cbopka CcTeHOa Ha TeppPUTOPMM 3aKasuMKa, MpoBedeHMe NyCKoHanaaouHbiX paboT 1 obydeHre Nnegaroros
paboTe co cTeHOamMm, Mo OKOHYaHKMM KOTOPOro BPYy4YatoTca cepTUdUKaThbI.

YyebHble cteHabl METROL — aT0:
4 6e30MnacHbIN npoLecc obyyeHns;
4 3ProHOMMYHOE paboyvee MecTo;
4 paclIMpeHHbIN GyHKLUMOHAT,

<4 oTevyecTBeHHada c6opKa;

<« yno6Haqa naHenb KOMMyTaLumu.

YyebHble cTeHabl obecneymBatoT CTyaeHTaM BO3MOXXHOCTb MPUMEHUNTb N 3aKPernnTb Ha NMpakKTnKe
TeopeTUYecKmMe 3HaHUs. ITo AenaeT npouecc O6yLIeHl/Iﬂ 6onee HarMaoHbIM U 3¢d)eKTMBHbIM.

Bupoeoo63op

27



MMUTALMOHHASA YCTAHOBKA
AJ19 OBYHEHNA NMEPCOHAJIA KUTTHA
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OMMNCAHWE

MMnTaumoHHasa yctaHoBka METROLCALIBRATION npenHasHadeHa ona npodeccnoHaibHOM MoaroToOBKMU
M MoBbILLIEHMA KBanubmMKauum coTpyaHUKoB cry>k6 KUMKnA 1 ACY TI. OHa ncnonb3yetca 4na obyyeHums
MOHTa)Ky, HafafaKe, HaCTPOMKE KOHTPObHO-U3MePUTENBbHOro 060py00BaHKS, OCBOEHWA HaBbIKOB
YNpPaBreHus TEXHONOMMYECKMMIM MpoLLeccaMu, a Takxe /19 OCyLLEeCTBIeHMa 06pa3oBaTe/lbHbIX MPOrpaMm
OOMONMHUTENBbHOMO NpodeccroHanbHOro 06pPasoBaHMA.

MMutaumoHHaqa yctaHoska METROLCALIBRATION no3songeT:

< MOJenmMpoBaTh PaboTy TEXHONOMMYECKMX MPOLECCOB C M3MEHEHWEM OCHOBHbIX MapaMeTpoB;

4 OTpaboTaTb Ha NPaKTUKe HaBbIKM MOHTa)a, MOAKOYEHUS M HACTPOMKM AaTYMKOB, MPMOBOPOB U
MCMOMTHUTENbHbIX MEXaHU3MOB;

< OTpaboTaTb MeToAbl MOUCKA U YCTPaHeHWa HencnpaBHocTel B cucteMax KUTMKMA 1 ACY TT;

4 Pa3BUTb MOHMMaHWE B3aMMOLENCTBUA 2/1EMEHTOB KOHTPOTbHO-U3MEPUTENbHbIX CUCTEM B
MPOW3BOACTBEHHbIX YCTOBUAX 63 pPUCKa NOBPEXAEHUS peanbHoro obopynoBaHuMs,;

4 CMOLENMPOBaTb aBapUMHbIE CUTYaLMKM M HECTaHOAPTHbIE TEXHUYECKME 3a4a4mM A9 PacLUMpPeHMS Kpyra
KOMMeTeHLUMW CTYAEHTOB;

4 MOArOTOBUTL CTYLAEHTOB K peasibHOM MPOPECCMOHaIbHOM OeATENbHOCTU M COKPATUTb MeEPUOL,
afjanTaumm Ha pabodeM mecTe.

OCOBEHHOCTM YCTAaHOBKM:

<4 MIMUTaLMA Pa3/IUYHbIX TEXHOMOMMYECKMX MPOLLECCOB M CLLEHAPUMEB UX U3MEHEHUS;
4 BCTPOEHHble CPeACcTBa MOOENMMPOBAHMA HEMCMPAaBHOCTEN ANa 06yYyeHUs MeToAaM OMarHOCTUKM;
4 Tbkaga KoHdUrypaLmsa obopyaoBaHMNA Mo PasfndHble ydebHble 3ada4u;

<4 NoBbllWEeHHada 6e30MacHOCTb 0ByYeHUd 3a CHET MCMOMb30BAHMUA UMUTUPOBAHHbLIX MPOLECCOB;

4 COBPEMEHHbIE TEXHONOMMNK: ncnonb3oBaHMe HART-NpoTokona v NMHUK ceasu RS-485.
BHenpeHMe cneymanm3npoBaHHOro cTeHa B 06pa3oBaTesibHbIM MPOLLECC NO3BONAET HE TOMbKO

YCUMNTb TEOPETUYECKYIO 6a3y, HO M CHOPMMPOBATL Y CTYAEHTOB HaBbIKW, BOCTPebOBaHHbIE B pearibHbIX
MPOU3BOACTBEHHbIX YCNTOBUAX.
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NPOIrPAMMHOE OBECITEHMEHUE

MetrolCalibration - 370 cneunanMaMpoBaHHoOe NporpaMMHoe obecredeHme, paspaboTaHHoe a4
aBTOMaTU3aLLMU MPOLIECCOB MOBEPKU PasNUYHbIX CPEOCTB U3MepeHUs.

OCHOBHble BO3MOXHOCTU:

4 ABTOMATM3aLMA NMOBEPKU: 3HAUMTENbHO COKPALLAET BpeMa BbiMOMHEHUA CTaHOAPTHbIX Mpouenyp,
MUHUMU3UPYS PyUHble onepaumn.

4 YHUMBeEpPCanbHOCTb: MOAOEPKKA LLUMPOKOro CNeKTpa M3MepUTenbHbIX MPMG0opoB 1 ob6opyaoBaHMs.

4 TOYHOCTb M KOHTPO/b: FapaHTUPYeT COOTBETCTBME MNoBepPKM TpeboBaHUAM HOPMaTUBHOW OOKYMEHTaLMM.
< pocCTOoTa UCMOMb30BaHUSA: MHTYUTUBHO MOHATHbBIN MHTepdenc obecrnedmrBaeT yoobHyto paboTy ans
creymanmcToB Mto60oro ypoBHA MOATOTOBKM.

4 CucteMaTmM3aumMa gaHHbIX: aBTOMaTUMYeCKoe BeaeHue Xy pHana noBepoK 1 popMmMpoBaHve OTYETOB B
undpoBoM BMae.

MpewnmylLlecTBa:

4 CHWMXKeHWe Tpyao3aTpaT: aBToOMaTU3aLUMa PyTUHHbIX 33434 MO3BOISET COCPeAoTOUMNTbCA Ha 6oMnee BayKHbIX
acrnekTax paboTbl.

< YnydlleHue KayecTBa: UCKTtoUeHre OWnBOoK, BO3HUKAOLWMX MPU pyYHOM BBOAE AaHHbIX.

4 VIHTerpaumna c 6asaMu gaHHbIX: COBMECTUMOCTb C MOnNyAapHbIMU CUCTEMAMM yYeTa U yrnpaBneHus.

4 CooTBETCTBME CTaHOapTaM: cobtoaeHMe rocyaapCTBEHHbIX U MeXayHapOoaHbIX TpeboBaHMM K MoBepkKe
CpencTB UaMepeHud.

4 CepBepHoOe pelleHmne: LeHTpanmM3oBaHHoOe XpaHeHe MHGopPMaLMKM O Pa3INYHbIX CPEACTBAax M3MepeHud,
MPOTOKOJTOB 1 MPOBEAEHHbIX MpoLenyp NOBEPKU, OPraHM3aLUMax M NOMb30BaTENAX.

4 Pa3paboTka nop ABe onepalMoHHble CUCTEMDbI: peanmn3oBaHbl Bepcum rnod Windows v nog Astralinux.

MetrolCalibration — 3To HageXHbIN UHCTPYMEHT A9 METPONOrMYECKUX CNY>0, nabopaTopunin U NpeanpuaTni,
CTPEMALLNXCA MOBbICUTb 9POEKTUBHOCTb M TOYHOCTb MOBEPKM M3MEPUTENBHOIO o6opyaoBaHua. C HMM NMoBepKa
CTaHOBUTCS ObICTpee, Npolle 1 yaoobHee.




B nporpamMMHoOM obecrnedeHmnmn peanmsoBaHbl MOAYNM NOBEPKU O/1F ClieAyoLUX TUMOB CPeACcTB U3MepPeHUs:
<« [aBneHue — noBepKa MaHOMETPOB, AaTYMKOB AaBNeHUd, npeobpasoBaTenei.

< TeMnepaTypa — NoBepKa TEPMOMETPOB, TepMOorap, TEPMOMETPOB COMPOTUBIEHMUS.

< [a30BbIV aHaNM3 — KaNMBPOBKA ra30aHaIM3aTopPoOB M AAaTYMKOB COCTaBa rasos.

4 DreKTpuKa — NMoBepKa My/IbTUMETPOB, aMMNEPMETPOB, BOJIBTMETPOB U APYMMX SNEKTPUYECKMX MPHUOGOPOB.

< Bubpaumsa — noBepka BUBPOMETPOB M AaTHYMKOB BMGPaLIMN.

4 YpoBeHb — NMOBEpKa yPOBHEMEPOB U AaTYMKOB YPOBHSA KUOKOCTU.

M oo : - ~

N vmmasn s Piueapm s

() o v

Hasnexune
Temnepatypa
3neKkTpuKa
la30BbIA aHaNU3
Bubpauua

YporeHb

MporpamMMHoe obecredyeHume MetrolCalibration mo3BonsgeT coxpaHaTb BCO MHPOPMaLLMIO, CBA3AHHY!HO C
BbIMNOMIHEHWEM MPOLLEAYPbl MOBEPKM.

B cucTeMe aBTOMaTUYeCKU DUKCUpPYLOTCS:

< TOYKM U3MEePEHUI — BCe BOCMPOU3BEAEHHbIe 3HAaYEeHWA, 3a0eNCTBOBaHHbIE B XO4e NMOBEPKU.

< Vlcnonb3yeMble cpencTBa MOBEPKU — AaHHble 06 cpefcTBax MOBEPKU, MPUMEHAEMbIX MPU MOBEPKe.

<« [loBepeHHble CpeAcTBa U3MepeHUs — MHboPMaLMa O MoBepseMbIX NMpUbopax, BKIoUasa UX XapaKTepPUCTUKM U
pe3ynbTaTbl MOBEPKMU.

4 Pl sy donarees

MNoeeprReMble . AT Mcnonbsyembie

cpeacTea b e cpegcrea
UsMepeHus A | I e i ; MoBepKu

TaBbnwua
C pesynerataMmu
noBepKW
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MporpamMMHoe obecreyeHune MetrolCalibration npegocTtaBnaeT MolHbIE MHCTPYMEHTbI 419 OpraHmM3aLmm

M yrpaBrieHns npoLeccamm NoBepKu.
MepeyeHb CPeaACTB USMEPEHUN:

< BO3MOYXHOCTb BEAEHUA CMMCKa MOBePAEMbIX CPEACTB M3MEPEHUA C MUX XapaKTePUCTUKAMM.,
< Y4yeT 3TaNTOHHbIX CPEeACTB U3MEePEeHUs, MPUMEHAEMbIX MPU NPoBeaeHW N MOBEPKMU.

< XpaHeHMWe OaHHbIX O CTaHOapPTHbIX 06pasLax, Crofb3yeMblX A9 KannbpoBKM 1 MOBEPKM.

CpearTas wisepenn

Y4yeT NpOTOKOSIOB MOBEPKMU:

4 ABTOMaTU4YeCKoe Cco34aHMe M XpaHeHMe NMPOTOKOMOB MOBEPKM.

< YOo6HbIN OOCTYM K apXMBY MPOTOKOMOB ANA MPOCMOTPa, aHanmM3a M GopMUPOBaHMS OTYETHOCTU.
4 DKCMopT NPOTOKOOB B rnonynapHble dopmaTsl (PDF, Excel) onsa nepenauun n neyaTw.

< Mounck 1 duUnbTpauma NPOTOKOMOB Mo AaTe, MPMBOopPY, OPraHM3aLMM U OPYTUM KPUTEPUSM.
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YnpaBfieHue rnonb3oBaTensamu:

< [Moponepyka no6aBneHuna nonb3oBaTenemn ¢ PasInNYHbIMMN YOOBHAMK O0OCTYMa.

4 [nbkag cucrtema npaB O/14 pas3rpaHnyYeHna ponel7| N OTBETCTBEHHOCTWU.

4 BO3MOXHOCTb OTCMIEXXMBaHUA AeNCTBUM Mofib3oBaTenel ang obecrnedyeHms 6e30macHOCTM AaHHbIX.
< YrnpaBneHme aKTUBHOCTbIO YHETHbIX 3anucen: 6ﬂOKVIpOBKa, BOCCTaHOB/IEHWE MW yOaneHne.

PlanksomTEs.

MHTerpaumna c UC «METPOSTOIMUA» Ha 6a3e 1C:NMPEOMNPUATUE:

4 Co3paHue 3aganHuma: Nonbsoeatens MC «METPOJTIOTMWN» dopMUpyeT 3agaHme Ha MOBEPKY M NepenaeT ero B
cuctemy MetrolCalibration.

< [MpoBepka AaHHbIX: Monb3oBaTenb MetrolCalibration mpoBepsaeT 3agaHme 1 3aNoNHAET AaHHbIe.

<4 BbinonHeHKe noBepku: MNocne NoaroToBKM BbIMOMHAETCA MOBEPKA C HACTPOMKOM MpoLenypbl.

4 [MpoBepkKa 1 Bbirpy3ka: [NoBeputenb NpoBepsaeT U Bbirpy>KaeT 3agaHne B MC «METPOJTOT N Ax».

I e

hitpsiapi matrol ro

hittpe.// apl.user?.ru
useri

password

CHHXPOHHWIWPOBATD [JAHHBIE
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SAOATHUKN OABJTIEHNA

Cneundukauma

BHelwHWM BUAO

MC-213-W-60 | MC-213-W-100

MC-213-0O-60

MC-213-O-100 | MC-213-O-250

Ownana3oH
co3gaBaeMoro
naBneHmsa

0..60 MTlla

0..100 Mla

0..60 MTlla 0.

100 Mrla

0..250 MMMa

0..72MTMla

Pabouadq cpena

Boda

Boda

Macno

Macno

Macno

Macno / Boga

KonunyectBo
noakntodaemMbix CHN

3w

3w

3w

3w

3w

2 WT.

PaspelueHue
perynmpoBKu
nasneHusa

<10 kMa

Tun coegnHeHUsa

M20x1,5

[abapuUTHble
pasmMepbl

470 x 405 x 240 MM

470 x 400 x 250 MM

367 x 212 x 191 Mm




MHEBMATUYECKUME SAOATHYNKUN OABJTIEHUNA

Cneundunkaumsa MC-201 MC-206 MC-206-N MC-206-M MC-207
BHelHWM BUA, ‘w i | — - Ili‘i- . W
OwnanasoH
co3daBaeMoro -0,095..06 MlNMa | -40..40«klMa | -70..100 klMa | -75.. 400 klMa | -0,095..25MTMMa | -0,095..12 MTla
naBneHmsa
Pabouas cpena BO34YyX
Konunuectso

2 WT.
noakntdaemMbolx CU
PaspelueHne
perynmpoBKku <TkMa
naBneHmnma
Tun coegMHeHnsa M20x1,5

FaGapUTHble pasmepbl

290 x 215 x 155 mm

230 x 255 x 160 MM

290 x 215 x 155 mm

405 x 265 x 175 MM

Cneundukauma

BHewHWUM BUA,

0 4~
g

nana3soH
co3faBaeMoro
naBneHmns

-0,095..7 MMa

-0,095 ... 4 Mra

-0,095 ... 6 MlMa

-0,095..16 Mla

-0,095 ... 6 MTlMa

Pabouasd cpena

BO30YyX

Konuuectso
nogkntodaemMbix CU

2 WT.

2 WT.

3 WT.

2 W

2 W

PaspelueHune
perynmpoBKu
nasneHua

<TklMa

Tun coeguHeHUsa

M20x1,5

M20x1,5

M20x1,5

M20x1,5

G /4,
nep-k. M20x1,5

FaGapuTHble pasMepbl

405 x 265 x 175 MM

290 x 215 x 155 MM

406 X 371 X 234 MM

450 x 270 x 200 MM

240 x 170 x 70 MM
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LNDOPOBbIE MAHOMETPbI

METROL 100 UK METROL 110

METROL 100 npegHasHaveH an4a
BbICOKOTOYHOMO U3MePEeHMA N36bITOYHOrO
[aBNeHUsA XMOKOCTEN U ra3oB, a TakxKe ansa
pa3peXkeHus razos ¢ MHOMKaLMEN 3HAYEeHUSA Ha
undpoBomM Tabno.

METROL 110 npefHa3HayeH ong
BbICOKOTOYHOIO M3MEPEHUS N3OLITOYHOIO
[aBleHUsa XXMAKOCTEWN M ra3oB., a Takxke AN
M3MEPEHUA MapaMeTPOB 3MTEKTPUNYECKMX
CUIHaNoB C X OTOBPaXKeHWeM Ha
OBYXCTPOYHOM AucCnnee.

OunanasoH n3ImMepeHnd M36bITOYHOIO OaBrieHNd

[Onana3oH n3MepeHus HanpsXeHnsa
MOCTOSAHHOIO TOKa, B

HOI’peLLIHOCTb n3IMepeHna HanpaxxeHna
MOCTOAHHOIO TOKa, MA

[nanasoH namepeHuns cuibl MOCTOAHHOIO TOKa,
MA

[MorpeLHoOCTb U3MePEHUS CUMbl MOCTOSIHHOIO
TOKa

BCTpOEHHbII;I NCTOYHUK MNTaHNE NMOCTOAHHOIO
TOKa

[NorpelHocTb

MakcuMasnbHaga neperpyska

Pabouas cpena

Pa6ouad TemnepaTypa / BNaxKHOCTb

MuTaHve npubopa

Me)KI'IOBepOL‘{HbII;I nHTEepBan

Tun coegMHeHnsa

MabapUTHble pa3Mepsbl, He bonee

Macca, He 6onee

RAMETREL

e
Wi
LY
oy
s
il

-0,1...250 MTlMa

- +30.000

- +(0,0002 oT UB + 0,0009)

- +30.000

- +(0,0002 o1 1B + 0,0009)

_ 24+0,5 B/50 MA

+0,025; + 0,05; +O,1; £ 0,2%

+0,2; + O,1; £0,05; + 0,025%

0%

YWUOKOCTb / ras

-10 ... +50°C/5 ... 85%

37V, 4000 MAM

74 V,1800 MA/M

1ron

pe3bba Hapy)kHaa M20*1,5 MM

@120 x 205 X 43 MM @120 x 205 X 43 MM

1Kr



MC-100-M N MC-110-M

MC-1OO-M MC-11O-M

MC-100-M npegHa3sHayeH ONng MaMepeHmsa
M36bITOYHOrO AaBNeHUA U MMeeT OT 2 A0 6
noanvanasoHoB U3MepeHa AaBneHus.

MC-110-M npefHa3HayvyeH Ong nsmMepeHus
M30bITOYHOIO AaBMEHUA, HAMNPAXKEHUA N CUMbI
MOCTOAHHOTO TOKa. ABNAETCA MHOronpeaebHbIM U

MMeeT OT 2 40 6 MoAAMANaA30HOB U3MepPEeHUa
naBneHusa.

[nanasoH naMepeHunsa gaBneHmna

- BEpxHMe npegenbl

- HWXKHUWe npefensl

Mpenensbl 4OMycKaeMon OCHOBHOW MOrpeLUuHoCTV Ang

oTpMLATENTbHOMO M36bITOYHOMO AaBEHUS
npuBegeHHom Kk 4N, %

Mpepenbl LOMycKaeMoW OCHOBHOM MOrPELUIHOCTM Ansa
MONTOXUTENBHOIO N36bITOYHOIO AaBNeHUA (MC—]OO/
MC-110)

Mpenesnbl AOMYyCKaeMon OCHOBHOM MOrpeLLIHOCTY OT
nogamanasoHa usmepeHun (MC-100-M / MC-110-M)

Hanps»keHre NMoCTOgHHOIo TOKa

Mpenensbl oonyckaeMon abcoMtoTHOM NorpeLlHoOCTH
HanpPs>KeHUs MOCTOAHHOIO TOKa

Cuia NOCTOAHHOTO TOKa

Mpenenbl gonyckaeMom abconoTHOM NOrpeLlHOCTH
CUJIbl MOCTOAHHOMO TOKa

BCTpOeHHbII;I NCTOYHUK MMNTaHNA MOCTOAHHOIO TOKa

Pabouas cpena

Pabouad TeMrepaTypa / BMaXKHOCTb

MuTaHue npubopa

Tun coegnHeHUs

MeXMnoBepoYHbIN MHTepPBan

MabapuUTHble pa3mepsbl, He 6onee

Bupeoo63opbl

mm {
-

e

-

0,025 ..100 Mrla
-0,1..0 MMa

+0,025; +0,05; +0,1; 0,2

+0,015; £0,02; +0,025; +0,05; +0,1; +0,2

- -30..+30 B
- +(0,0002*1B+0,0001) B
- -30 ... +30 MA
- +(0,0001T*MB+0,0002) MA
_ (24%0,5) B/50 mA
XXMOKOCTb / ra3
+5..+50°C /o 80%
3,7V, 4000 MA 74V, 4000 MA
pe3bba Hapy)kHaa M20x1,5

Tron

@121 x 200 X 48 MM
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KOMITJIEKTbl OBOPYOOBAHWUYAH
METROLCALIBRATION
0714 NMOBEPKU CU OABJTEHUYH

[NepeHOCHble KOMMMEKTbI o6opy1:|,OBan;| npenHasHa4yeHbl 0519 OCyLleCTB/IeHUA NOBEepPKnM cpencTts
M3MepeHVIl7I AaBl1eHnd B NoJsieBbiX N na6opaToprlx ycnoBudx.

KomMmnnekT gnga nosepkn CU gaBneHmna METROLCALIBRATION m3rotaBnmMBaeTcs Mo MHAOMBUMAOYaAbHbIM 3aKa3aM, C
YYETOM TEXHUYECKUX TpeboBaHMM 3aKazuMKa. KOMMNIeKTbl MOryT OTNIMYaTbCA rabapUTHbIMUK pa3MepaMy M BECOM
TPAHCMNOPTUPOBOYHOIO KeMca, COCTaBOM 060PYAOBaHMA U 3TanoHOB. Noabop 060pyaoBaHMs, HaxoOaLLEerocs B
COCTaBe KOMM/IEKTOB, OCYLLIECTBNAETCH Ha OCHOBAHMW LeNM ero npruMeHeHua.

[To TexHUYeCcKoOMYy 3a0aHUI0 Mbl M3rOTaBIMBAEM KOMMNEKTbI C BO3MOXXHOCTbIO pasMeLleHns O60py,EI,OBaHI/I$'-l 4
3TaJIOHOB, OPYrmnx I'IpOI/I3BO,EI,I/ITeJ'Iel;I. |_|O,D,60p OMNanasoHOB M NOrpellHOCTU 3TaJTIOHOB OCYLLIECTBIAETCH Mo
TeXHNYeCKM Tpe6OBaHI/I9|M 3aKa34umka, B 3aBUCUMOCTK OT NnepeyHd noBepdemMbliX CpectB l/I3MepeHl/Il;I

nNaBneHmnd.

o o ]
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OINMNCAHWE

CocTaB KOMIieKTa O60py,D,OBaHVIF|I
4 I'IepeHOCHOl;I NMHEeBMaTUYeCKM l/I/l/Iﬂl/I Fl/I,EI,paBﬂVI‘-IeCKVIVI 3a0aT4UK OaBNeHNd;
4 3TaJIOHHbIE Ll.l/lq)pOBble MaHOMETPBbI;

4 TPaHCMOPTUPOBOUYHbIN YOAPOMPOYHbIN KeMc* ANa yNakoBKM U 3aLLUMTbl METPOIOMMYeCKoro o60pynoBaHms oT
MblAW, BNaru, yoapos NMpu NepeBo3Ke U XpaHeHUu;

< Habop BcromoraTenbHoro o6opynoBaHms (GUALTP XUAKOCTU, YCTPONCTBO A9 YMCTKM pe3bb, KOMMIeKT
nepexoaHMKoB);

< HOYTOYK C YCTaHOBMEHHbIM NPOrpaMMHbIM obecredeHmeM Ana o6paboTKM pe3ynbTaToB M3MEPEHUIM U BbiBOAa
Ha rMe4yaTb NPOTOKOOB MOBEPKMU.

i
SA0ATYUK OABJTEHUNA LMDOPOBON MAHOMETP

HOYTBYK
C MO «MetrolCalibration»

TPAHCMOPTUPOBOYHbIN KENC

* Kec M3roToBNeH U3 BbiIcCOKoKadyecTBeHHOro ABC-nnacTtumka, nbiie- m BOLOOHeNMpoHuLaeM. B kavectse
NTOXXeMeHTa NCIMOoJTb3yeTCd NMOopOosIoH MOBbILLIEHHOW M/IOTHOCTU. Bblpe3bl M3roTaBNMBatoTCa Noj, HeobxoaMMbIiA
KOMMeKT O60py,D,OBaHVIF| COrf1aCHO NoXeaHMAaM 3aKas4ymMKa.
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NMHEBMATUYECKAYG cToMka MC-400

[nana3oHbl perynmpoBaHua gaBrneHumns

[nanasoH perympoBaHna paspexeHna
Pabouas cpena

KonunyecTBo BbIXOAHbIX MOPTOB 3

MakcuManbHoe BXogHoe gaBneHue

—npu gunanasoHe 0,1..3,5 Mrla

- npu ananasoHe 0,25..5(10) MMMa; 0,35..17 MMMa
— npw ananasoHe 0,36..27 MMa

[nanasoH paboumx TeMnepaTyp / BNaxHOCTH

BbixooHoe coeguHeHme

SnekTpuyecKoe NMuTaHmne

FabapUTHble pa3Mepbl 670 x 300 x 300 MM

Macca, He 6onee 14 kr

“Y" - MakcUMarnbHoe n3bbiToyHoe gasneHve B MlMa
“Z" - TN perynupoBaHna AaBneHnsa/pasperkeHns
PR - perynatop nasneHusa
VR - perynatop paspexeHusa
PVR - perynsaTtop AasneHns / perynsatop paspexeHns

[JononHutenbHble onuuu:
"24V" - 2NEeKTPUYECKUIA pa3beM AN9 NOAKITIOUEHUS MPUOOPOB K 610Ky NUTaHUA 24V,

01..35MTlla
0,25..5MTlla
0,25..10 Mla
0,35..17 MMa
0,36 ... 27 Mlla

-0,095..0MTlla

BO30OYyX

<20 Mrla
<30 MMla
<40 Mla

+5 .. +50°C / <80%

M20*1,5 MM

220 B,50 Iy

Bugeoo63op

-

820 x 350 x 300 MM

18 kr

"EC" - 650K MPOBEPKN KOMMYTaLMK 31EKTPUYECKUX KOHTAKTOB peslie U 3/1eKTPO-KOHTAKTHbIX MaHOMETPOB (IKM).
VIMeeT CBETOBYIO 1 3BYKOBYIO CUTHANMU3aLMIO C PEMYTMPOBKOWM MOOMKOCTW 3BYKa. [O03BOASAET OCYLLECTBASATb

OHOBPEMEHHYIO MPOBEPKY 00 4 pene nim KM,
"HART" - mooem HART



CUCTEMA MMTAHUSA MHEBMATUYECKAG MC-K

Pabouee paBneHuve

Pacxop Bo3dyxa Ha BbIxode rnpwu
MaKCUMaslbHOM pabodeM AaBreHnm

Pa6ouas TemnepaTypa aKcrayaTaumm

CreneHb dUNbTPaLLMM BO34YXa

YpoBeHb WyMa, He bonee

2neKTpuyeckoe n1TtaHve

MoTpebnaemada MOLLHOCTb, He 6onee

FaGapuTHble pazMepbl

Macca, He 6onee

0,8 MlMa

50 HA/MUH

5 MKM

1,5 kBT

630 X 430 x 510 MM

40 Kr

2,5MTMMa

18 HA/MUH

2 MKM

2 KBT

80 kr

4 MMMa

15 HA/MUH

+10 ... +35°C

2 MKM

65 n0b

220 B, 50 Iy,

2 kBT

.12 MMa

10 HA/MuH

2 MKM

3 KBT

830 x 580 x 730 MM

90 kr

N5 kr

25..25MMMa

6 Hi/MUH

2 MKM

3 KkBT

N5 kr
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YCTPOMCTBO OJ19 OUYUNCTKU
CPEOCTB U3MEPEHWMIN oABNEHMA MC-108

Bupeoo63op

BenunymnHa cosgaBaeMoro paspexxeHusa oT -90 oo -40 K[la

Konm4yecTBO LMKIOB OYUCTKN* oT 58050

npO,EI,OJ'I)KI/ITeJ'IbHOCTb LUMKNa O4YNCTKN (3ar|or|HeH|/|e MOoKWMM

oT 100 30 MUH
pacTBOpOM)*

KonwnyectBo nopTtoB nogktodeHmnsa CU 4 LT,
PacctoaHune Mexay noptamMu nogknodeHma CU 170 MM
BbixogHoe coeguHeHne M20*1,5 MM
DneKTpuyeckoe NuTaHme 220 B, 5001y,
Pabouaa Temnepatypa oT +10 go +50°C
OTHOCUTENbHAs BNAXKHOCTb <80%
[a6apUTHble pa3mepsbl He 6onee 612 x 318 x 230 MM

Bec He 6onee 15 Kr



cTomKm-konnektoprbl MC-105 n MC-405

MC-105-2 MC-105-3 MC-105-4 MC-105-5 MC-105-6

Pa6ouni amanasoH

.100 MMMa
naBneHmnsa
Pa6ouas cpena Bo3ayx / Macrno / Boga
Kon-BO BbIXOOHbIX MOPTOB 2 3 4 5 ©

OuanasoH paboymx

+5 ... +50°C / <80%
TeMnepaTyp / BNakHOCTU

BbixogHoe coegnHeHne M20x1,5

MybTa 0BKMMHAA KOMMPECCUOoHHaa ANA CTaflbHOM TRYOKM*

TuUn NogKMoUYeHUs
C Hapy)KHbIM AMaMeTPOM 6 MM

Macca 1,6 Kr 2,5 kr 35kr 5Kr 7 Kr
FabapuTHble pa3Mepbl 210 x 120 x 174 MM | 380 x 120 x 174 MM | 550 x 120 X 174 MM | 720 x 120 x 174 MM | 890 x 120 x174 MM
Pabouni oranasoH gaBneHus -01..4/20/70 MMa

Pa6ouas cpena Bo3ayx / Macrno/ Boga

Kon-BO BbIXOOHbIX MOPTOB 3 4 5

[nanasoH pa6oumx Temnepatyp /
BMaYHOCTM

+5 .. +50°C / <80%

BbixogHoe coegnHeHne M20x1,5

MybTa 0BKUMHAA KOMMPECCUoHHaa AN1A CTaflbHOM TRyOKM*
C Hapy)KHbIM AMaMeTPOM 6 MM

Tun nogknoyeHmns
Macca 7 K 9 Kr 10 kr
FabapuTHbIe pa3Mepbl:

— Ansa paboTbl Mod AasneHnem <20 MMMa 480 x 213 x 222 MM 820 x 213 x 222 MM 820 x 213 x 222 MM
—aNnga pabotbl noa gasneHunem <70 Mla 480 x 235 x 252 MM 820 x 235 x 252 MM 820 x 235 x 252 MM

¥ pr6r<a He BXOOWT B KOMIMJIEKT MOCTaBKW.



ABTOMATUYECKNIU
KANTMBEPATOP-KOHTPONNEP OABNEHNAG « Al TK»

Ounana3oH

Bu aBieHuda N
sk namepeHun, Mri

(cBbIWe 50 po

(0-100)% O

100)% OU
0..0,007 0,02% ... 0,1% O - - -
Monoxurensroe 0..42 0,01% ... 01% [ : . .
N36bITOUHOE
haBneHune
0 4 ] 0,005% ... 0,01% ... 0,005% AW1+0,005% UB ...
0,05% U 0,1% 1B 0,05% [+0,05% VB
OTpuLaTenbHOE -0,007.. 0 0,02% ... 0,1% O - - -
N36bITOYHOE
AasrieHne -01..0 0,01% ... 01% AW - - -
-0,0025 ... 0,0045 0,02% ... 0,1% OV - - -
OTpl/l uaTernbHoe n
MONOXMTENBHOE 01.. 42 0,01% ... 0% LM ; . .
M36bITOYHOE
naBneHue
o1 4o ] 0,005% ... 0,01% (MB-HMW)... | 0,005% [OM+0,005% B ..
n 0,05% U 0,1% (MB-HMW) 0,05% [1+0,05% [1B|
0..10 0,01% ... 0% O - - -
AbconoTHoe
Aasnenmne 0.1 ) 0,005% ... 0,01%...
0,05% U 0% 1B
ATMOChepHOe 0,08..012 0,01% ... 0,05% 1B : . .

AdaBreHne



ABTOMATUYECKNU

KANTMBEPATOP-KOHTPONNEP OABNEHMNAG «Al K»

Mogenb
ﬂ,mana30H aBTOMATUYECKOro co3gaHuma aaBrneHna
[nanasoHbl U3MepeHnin abCcontoTHOro AaBneHmna
,D,I/Ial'la3OHbI I/I3MepeHl/|l>l MONOXUTENbHOMO U36bLITOYHOMO AaBneHuma
[nanasoHbl U3MepeHnin aTMochepHOro AaBneHus

Knaccbl To4HOCTU

Onuum ynyyLeHHOM TOYHOCTU

Pabouas cpena

2nekTponuTaHue

ATK

0..100 Ma
o1 0,1..1,7 8o 0,1..100,1 MIMa
0o710..1,6 30 0..100 MlMa
80 ..10 klMa
0,07, 0,015; 0,02; 0,025; 0,05; 0,1
+0,01% VB B gmanasoHe 50..100% BN
+0,005% BN B granasoHe 0..50% BN
+(0,005% 1B + 0,005% BIWA)

Macro, Boaa

220B/50 Iy
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MHOMODYHKLUMNOHAJIbHDBIE KATTMUEPATOPDI
N KOMMYHUKAaTOPbl BEAMEX

reHepunpoBaHUe 3N1IEKTPUYHECKUX CUTHATIOB

Ounana3oHbl MCo6 dunanasoHbl MC6-Ex

[NMorpewHocTb

1B +500 mMB +(0,007% nokas. + 4 MKB)
1..60 B (13m.) +30 B (13Mm.) +(0,006% nokas. + 0,25 MB)
-3..24 B (reH.) -1,5..10,5 B (reH.) + (0,006 % nokas. + 0,1 MB)

+100/425 MA +100/425 MA +(0,01% nokas. + 1 MKA)

0 ..100 OM (13M./reH.) 0 ..100 OM (13M./reH.) +6 MOM/+ 20 MOM

100 ... 400 OM (13M./reH.) 100 ... 400 OM (13M./reH.) Makc. 0,009 % rnokas/+(0,01 % nokas. + 10 MOM)

400 ... 4000 Om 400 ... 4000 OmM +(0,015 % oT nokas. + 12 MOM/20 MOM)

0,0027 ... 50000 Iy (13Mm.)

0,0027.... 50000 T 0,0005 ... 3000 4 (reH.)

+0,002% nokas. + 0,0004 % ounan.

0..9999 999 nmn. 0..9999 999 nmn.

N3MepeHWe faBneHus (BHYTPEHHWE N BHELLHME Moaym)

OrpeLUHOCTb
12 MmecqaueB

Ounana3oHbl MCo6

OunanasoHbl MC6-EX
6 MecqaueB

46

+1 kMa gndd. +1 kMa gndd. +(0,06% I + 0,035% [) +(0,1% M +0,05% [)
0..10kla 0..10kMa +(0,015% I + 0,017% BIM) +(0,025% I + 0,025% BIM)
+40 klMa +40 klMa +(0,015% I + 0,015% BM) +(0,025% M + 0,02% BT1)
+100 kMa +100 kMa +(0,015% M + 0,01% BIM) +(0,025% 1M + 0,015% BIM)
-0,1..16 MTla -0,1..16 MTla +(0,015% I + 0,007% BIM) +(0,025% I + 0,01% BIM)
0..100 MMa 0..100 MMa (BHeLw. MoA.) +(0,015% M + 0,01% BMM) +(0,025% M + 0,015% BM)



N3mMepeHune / reHepunpoBaHUe 3J1IeKTPUYECKNX CUrHasioe

[unanasoHbobl

Mpenenbl gonyckaeMom OCHOBHOM MOrpeLlHOCTU

-1..1B"(TC1, TC2) +(0,007% mokas. + 4 MKB)

a1..1BY(N) +(0,006% nokaz. + 0,25 MB)
1..60 B” (IN) + (0,006 % nokas. + 0,1 MB)
+25 MA? (IN)

+(0,01% nokas. + 1 MKA)

+(25 ...100) MA? (IN) +(0,01% nokas. + 1 MKA)

0..100 Om (RT1, R2, R3) +6 MOM

100 ... <110 OmM + 0,006 % oT NoKasaHud
110 ... <150 Om + 0,007 % oT NnokasaHuna
150 ... <300 OMm

+ 0,008 % oT NnoKa3aHua

300 ... <400 Om + 0,009 % oT NoKasaHuda

400 ... 4040 Om + (0,015 % oT NokasaHma + 12 MOM)

N3mMepeHue gaBneHuda

[MorpelwHocTb

[OunanasoHbl

+1 kMa Andd. +(0,06% I + 0,035% M) +(0,1% I +0,05% [)
0..10kMa +(0,015% M + 0,017% BT1) +(0,025% I + 0,025% BIM)
+40 KMMa +(0,015% I + 0,015% BI1) +(0,025% I+ 0,02% BIM)
+100 kMMa +(0,015% I + 0,01% BIM) +(0,025% M + 0,015% BM)

-0,1... +0,2/0,6/2/6/10/16 MMa +(0,015% M + 0,007% BIM) +(0,025% I + 0,01% BIM)
0 ..16/25/60/100 MMa +(0,015% M + 0,01% BMM)

+(0,025% I1 + 0,015% BIM)

3apaHue TeMmnepartypbl

MorpelwHoCcTb C [MorpewHoCTb C
Mopenb [OuanasoHbl BHYTPEHHUM BHELUHWUM 3TaJIOHHbIM CTabunbHoOCTb
TEPMOMETPOM TEPMOMETPOM
MC6-T150 (-R) -30 ... +150°C +0,15°C +0,01°C +0,01°C
MC6-T660 (-R) +30 ... +660°C +0,2..0,5°C +0,02 ... 0,04°C +0,02 ... 0,04°C
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MHOTO®YHKLUMNOHAJIbHbIE KAJTMEPATOPDI
TEMMEPATYPbl CEPUM CTC-R

3agaHue TeMnepaTtypbl (McronHeHne A)

CTC-155 CTC-350 CTC-660 CTC-1205

OdunanasoH -25% ... +155°C 28* ... 350°C 28 .. 660°C 100 ...1205°C
[NorpelHocTb +0,3°C oT +0,4°C oT +0,65°C +2°C
CTabunbHoCTb +0,04°C +0,05°C +0,08°C +0,1°C
[uanasoH -25% .. +155°C 28* ... 350°C 28 ...660°C 100 ...1205°C
[NorpelHoCcTb +0,2°C +0,25°C OT1 +0,4°C +2°C
CTtabunbHoOCTb +0,04°C +0,05°C +0,08°C +0,1°C



MHOIMO®YHKUMNOHAJIbHDBIE KAJTMUEPATOPDI
TEMMEPATYPbl CEPUM RTC-R

3apaHue TemMnepatypbl (MchofHeHWe A)

RTC-159 RTC-156 RTC-157 RTC-158 RTC-250 RTC-700

[OuanasoH -100* ... +155°C -30* ... +155°C -45%.. +155°C -22% .. #155°C +28 ... +250°C +33 ... +700°C
[MorpewHocTb +0,3°C +0,10°C +0,10°C +0,18°C +0,28°C +0,29°C
CTabunnbHOCTb +0,03°C +0,005°C +0,005°C +0,01°C +0,02°C ig:ggfc
OwanasoH -100* ... +155°C -30* ... +155°C -45% . +155°C -22* ... +155°C +28 ... +250°C +33 ... +700°C
[MorpewHocTb +0,06°C +0,04°C +0,04°C +0,04°C +0,07°C +0,11°C
CTabunnbHOCTb +0,03°C +0,005°C +0,005°C +0,01°C +0,02°C *0,008 ...

0,02°C
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BUBPOCTEH B3PbIBO3ALWMLWEHHBIN TK-BB

HanmMeHoBaHMne

OwnanasoH pa6ot4 NX 4acTtoT

[wnanasoH Bocnpoussoanmon BubpockopocTu (CK3) npu Harpyske
Ha BMBpocTon 0,25 Kr Ha YacToTe 80 Iy,

[nanasoH BOCNPOU3BOAMMbIX BUOPOYCKOPEHUM (@M. 3HaYeHe)
rnpu Harpyske Ha Bu6pocTon 0,25 Kr Ha YacToTe 80 Iy,

[wnana3soH BOCNPOU3BOAMMbIX BUBpoOnepemMelleHnin (pasmax) npm
Harpyske Ha BMbpocTton 0,25 Kr Ha YacToTe 30 I,

MakcmMManbHoe 3HauYeHue BOCMpon3BOAMMOro BubponepemelleHmna
(pa3max) npw Harpy3ke 10 1 Ha YacToTe 30 Iy,

MaKcKrMarnbHoe 3HaYeHMe BOCTMPON3BOAVMMOro BUOPOYCKOPEHMA
(amMnn. 3HaveHwe) Npu Harpyske 10 r Ha YacToTe 80 Iy,

MaKcUManbHoe 3Ha4YeHMe BoCcnponsBoanmon BubpockopocTtu (CK3)
npw Harpy3ke 10 r Ha yacTtoTe 80 Iy

L[NCKPETHOCTb YCTaHOBKM YacCTOTbI:
-B AnanasoHe 1000-10000 Iy,

-B AnanasoHe 100-10000 Iy,

-B Anana3oHe 2-100 Iy,

MorpeLlHoCcTb yCTaHOBKM pabounx 4acToT, He 6onee

HepaBHOMepHOCTb AYX, He Bonee:
-B gmana3oHe YyacTtoT 2-10000 Iy,
-B AnanasoHe vyacTtoT 10-1000 Iy,

OnucaHue

5-5000 Ty,
2-10000 Iy,

1-40 MM/c

0,5-30 m/c?

5-2500 MKM

4000 MKM

75 m/c?

100 Mm/c

10 'y,
Ty
0,1y,

0,01 %

+5%
+2%



BUBEPOYCTAHOBKA NMoBEPOYHAG AT-9000

HaunmMeHoBaHMne

[uana3soH BOCNpou3BeaeHUs CpefHeKBaapaTUYeCKoro
3HauYeHUa BUBPOYCKopeHUs:

- NPU HOMUHAMNBHOM HarpysKe Ha yCuUmTene MoLHOCTU
- MNP MaKCUMarbHOW Harpy3Ke Ha ycunmTene MoLHOCTH

[uanasoH BOCNpPOM3BeaeHUs CpeAHEeKBaAPaTUYECKOro
3HaYeHUs BUBPOCKOPOCTU:

- MPY HOMUHANbHOW HarpysKe Ha ycunmTene MoLHOCTH
- MPY MaKCUMasbHOM HarpysKe Ha yCunmnTene MoLwHoCTM

[uana3soH BocnpousBeneHua pasmaxa BubponepemMelleHmns

[uanasoHbl pabounx 4acToT BOCMPOU3BEeHUS:
- BUOPOYCKOpPEHUS

- BUBPOCKOPOCTH

- BUbponepemeLLleHna

[OwnanasoH paboynx 4acToT NPU U3MEPEHUU:
- BCTPOEHHbIM aKcenepomMeTpoM, Iy
- BHELUHMM HU3KOYACTOTHbBIM aKCENePOMETPOM

LoBepuTenbHble rpaHuLLbl OTHOCUTENTbHOW MOrpPeLHOCTU
M3MepeHU BUBPOYCKOpeHUsa Npun 0oBepUTENTbHOM
BepodaTHocTM P = 0,95, B Anana3oHax 4acToT:

oT 2 'y, oo 5 My BkAtou.

cB. 5 Iy, go 5000 Iy, BKAKOY.

cB. 5000 'y, go 10000 Iy, BKItOY.

¢cB. 10000 Ty, go 15000 Iy, BKAtOY.

cB. 15000 go 20000 Iy,

N \/KaEaHHbM HWXHWW npenen msMmepeHnmn BV\6DO)/CKOD@HMQ OOCTUIraeTcd npun namepeHmMn BHelLUHNM HM3KO4YaCTOTHbIM aKCcemlepOMEeTPOM.

OnucaHue

oT 0,011* go 250 m/c?
oT 0,011* go 500 m/c?

oT 0,1 Bo 400 mMm/c
oT 0,1 8o 790 MM/c

o1 0,0012** 0o 7 MM

oT 0,5 0o 20000 Iy,
oT 0,5 go 5000 Iy,
oT 0,8 0o 1500 Iy,

oT 500 20000 Iy,
ot0,50010 'y,

+3%
+2%
+3%
+4%
+4%

IMpu UCMONb30BaHMUKM BCTPOEHHOIO akcenepoMeTpa HKHWUM Npeaen u3aMepeHunin BMopoyckopeHus paseH 0,1 M/c2.
** yKazaHHbIN HKHWUIM Npefen u3MepeHunin BubponepemMelleHna goctmraetca Ha yactote 1000 I, Ha OMOPHbIX YacToTax HMKHUIA Npeaen

M3MepeHnin BubponepemellieHns paseH 0,01 MM.
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BCINOMOTATEJIbHOE
OBOPYOOBAHWNE

52

CAMOMOOXXNMHOWM NATPOH MC-106

4 MakcuManbHoe paboyee gaeneHume: 100 MlMa
4 Tun BHeLwHeN pe3bbbl: M20x1,5 unn Gl/4
4 Tun BHyTpeHHeM pe3bbbl: M20x1,5; M12x1,5; M10x1; G1/2; G1/4;G1/8;

\@ 1/2 NPT; 1/4 NPT; 1/8 NPT

.% < MaTepuan: Hep)XaBetoLLas cTasnb
x\“

OUNBTP-TPA3EYJIOBUTEJTb MC-107

4 MakcuManbHoe paboyee gaBneHue: 25 MlMa
<« MNMpepHasHayvyeH Ang 3alnTbl OT TBEPAbIX HAaCTULL U XKUAKOCTEN

4 Tun pe3b6bl WTyLepa: M20x1,5
< Jonyctumasa TemnepaTypa ncnosibaoBaHus: ot + 10°C go +35°C

Bupeoo63op

LLJTAHI BbICOKOIO OABJIEHNA MC-101

4 MC-101. Pmax: po 63 MTlla; L onunHa: 1 M; npucoegnHeHus: M20x1,5

BHELUH./BHYTP.
4 MC-101-1. Pmax: go 63 MTla; L gnunHa: 1 M; npucoegmHeHunsa: M20x1,5

BHELLH./BHELLIH.
4 MC-101-2. Pmax: 63 MrlMa nnu 100MMMa (Ha Bbli6op); L anuvHa: 1 Mm;
npucoeanHeHms: M20x1,5; BHeLLH. /BHEeLLH.

OUNBTP XXNOKOCTU MC-102

< MakcumManbHoe pabouee fgaBrneHue: 60 MlMa

<4 DUNbTPaLMA XXULOKUX U Fa3006pa3HbIX cpef oT TBEPAbIX YacTuL,
rnpu npoBeneHnsa NoBepPKU UNU KanmbépoBKu

4 MaTepwuan: Hep)aBetoLlas cTanb

4 Tvn BHELWHeN U BHYTpeHHeln pe3bbbl: M20x1,5




KOMMEKT A1 YACTKM PE3bE
e MC-103

< YCTPOMCTBO AN YUNCTKM pe3bb
< [IBe 0OMONHUTENbHbIE BCTaBKU MO, MaLLKU
< Mnawkun: M20x1,5; M12x1,5; M10x1; G1/2; G1/4;G1/8

KOMIMJEKT NEPEXOOHUNKOB MC-104
4 KoMnneKT nepexogHMKOB B y,D,O6HOM NnJ1acTUKOBOM Kence
npegHasHaydyeH angd npmncoegmMHeHmUda cpeacts M3MepeHMVI C

pasnuyHomn pesbbon
< MaTepuan nepexoaHMKOB: Hepy)KaBetoLlaa cTalb

KOMIMJTEKT CAMOTNMOOXNMHDbIX
NMATPOHOB MC-109

KoMMNeKT cogep>XuUT 3 caMONOOXXMMHbIX MaTPOHAa C KOMIJ/IEKTOM
nepexooHMKOB N CMEe@HHbIX HaKUAOHbIX raek and obecneyeHund
BO3MOXXHOCTU 6bICTpOF0 nogknw4yeHUNa cpencrts M3MepeHMVI (o4
pPa3nIn4YHbIMU pe3b6aMVl K NCTOYHUKaM OaBJ1IeHUN4A.
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SAMETKW







MPEOCTABUTESTb B POCCUN

OO0 «METPO/T»

Ten.: +7 (843) 212-22-91

Email: zakaz@metrol-kip.ru

Cawnt: www.metrol-kip.ru

Apgpec: r. KasaHb, yn. Masuta Nadypu, O. 50k6, nom. 16

MPEOCTABUTESTb B PECIMYBJTUMKE BEJTAPYCb

OO0 «MNpoMmKomnnekTNpmnbop»

Ten.: +375 (17) 336-33-70

Email: pkp-kip@mail.ru

Cant: www.pkp-Kip.by

Agpec: r. MMHCcK, yn. JleBkoBa 43, odunc N2413

MPEOCTABUTEJTb B PECIMYBJTIMKE KA3AXCTAH

TOO «METPO/J1»

Ten.: +7 (707) 606-45-00

Email: zakaz@metrol-kip.kz

Cawnt: www.metrol-kip.kz

AOpec: r. AcTaHa, yn. CblraHak 47, H.M. 24

MPEOCTABUTEJTb B PECIYBJIMKE Y3BEKNCTAH

OO0 «METROLOG»

Ten.: +998 (78) 122-02-00

Email: metrolog.ooo@mail.ru

CanTt: www.teplopribor.uz

Agpec: I. TalkeHT, np-a4. Onow Bosopu 59/4
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