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OITMCAHME TUIIA CPEJICTBA U3MEPEHUIA
["azoanamuzaToper MGA luxx, MGAS plus

Ha3nauenue cpeacTBa u3MepeHHii

'azoanamuzatoper  MGA luxx, MGAS5 plus (manee mo TekcTy — Tra30aHaIM3aTOPHI)
NpeHA3HAYCHBI ISl M3MEPEHHH KOHIIGHTPAIMK KHUCJIOPOJa, TOKCHYHBIX W TOPIOYMX Ta30B,
TEeMIIEPaTypPhl U JAaBJICHUS ra30BbIX CPeJl B MPOMBIIIICHHBIX BEIOPOCAX MPU UCCIEJOBAaHUH U KOHTPOJIE
TEXHOJOTM4ecKuXx mporeccoB. Takxke, rasoananmmzaroppl MGA luxx, MGAS plus moryr ObITh
UCTIONIB30BaHbI ISl KOHTPOJISI TOYHOCTH PaOOTHI CTAllHOHAPHBIX I'a30aHAIM3aTOPOB IKOJIOTUIECKOTO U
TEXHOJIOTUYECKOr0 Ha3HAYCHHSI.

Onucanue cpeacTrea u3MepeHuit

[IpuHIMIT AEMCTBUSA Tra30aHAIM3ATOPOB OCHOBAH HA HENPEPBIBHOM M CEJIEKTUBHOM H3MEPEHUHU
NEKTPOXUMUYECKHUMH, HH(QPAKpACHBIMH, U HapaMarHUTHBIMM CEHCOPaMH, aHaJIU3UPYEMBbIX
KOMITIOHEHTOB B ITOTOKE IPOXOIAILIETrO rasa.

[IpoObI ra3a ans aHanu3a OTOMpArOT MpPU MOMOLIM 30HJA U BCTPOEHHOI'O B aHAJIN3ATOP
MeMOpaHHOr0 Hacoca. AHaIM3UPYEMbIH ra3 MPOXOAUT IO IUIAHTY 4Yepe3 TEePMOIIEKTPUUYECKUN
OXJIaJIUTENb MPOOBI U QUIBTP B U3MEPUTENIBHBIN CEHCOD.

BcTpoeHHbI  MHKpONpOLIECCOp  YHpaBiseT MpoleccoM u3MepeHuil. Ilepen  KaxapiM
U3MEPEHUEM IIPOBOJUTCA aBTOMATUYECKas IMATHOCTUKA TIa30aHAJIM3aTOpPOB, IIPOAYBKAa CEHCOPOB
BO3JlyXOM M YCTaHOBKa HYJEBBIX IOKa3aHui. lIpenyCMOTpeHO aBTOMAaTHYECKOE OTKIHOYEHHUE
ra3oaHajau3aTopoB, €CIM TEMIEparypa OKpYXKaroled Cpelbl HE COOTBETCTBYET  YCIOBHUAM
JKCIUTyaTalUu.

['a3oananu3aTopsl HMMEIOT 2 KaHala wu3MepeHuil Temmeparypel. Ilpuniun neiictBus
U3MEpUTENIE TEMIEPATypbl OCHOBAH HA WM3MEPEHUM pAa3HOCTH ITOTCHIMAIOB, CHUMAEMBIX C
tepmonaps! (NiCr-Ni, tun K). /lnana3zon u3sMepeHuii 3aBUCHT OT TUIIA MOJKJIIOYEHHOTO 30H/1a.

["a3oaHanu3aToppl MO3BOJSIIOT M3MEPSTh M30BITOYHOE U BAKYyMMETPHUUYECKOE JIaBJICHHE
(pa3pexeHne), a TakKe pa3HOCTh JABJIICHMH Ta3a B HEAarpecCHBHBIX cpenax. Jlmsa sToro
ra3oaHaju3aTopbl CHa0KEHbI TEH30PE3UCTUBHBIMU NIEPBUUHBIMU IIpeoOpa3oBareasiMu gasieHus. [Ipu
BO3JICUCTBUM HA YYBCTBUTENBHBIA 3JEMEHT IpeoOpa3zoBaTesst JaBJIEHUS IPOUCXOIUT  €ro
npeoOpa3oBaHWe B JJEKTPUYECKUH CHUTHAJI. 3HAY€HHE H3TOr0 CHUTHaja IPONOPLIHOHAIBHO
u3MepseMoMy JAaBlieHH0. [Ipy MOAKIIOYEHUHM MHEBMOMETPUYECKOM HAIOpHOM TPyOKHM K BXOJaM
pa3HOCTH JaBlicHUH, BCTpoeHHOE mporpammuoe obecneucnue ([10) mo3Bossier mpoBecTH pacueT
CKOpPOCTH TMOTOKA U 00BEMHOI0 pacxo/a.

["a30aHanu3aToppl COCTOST M3 U3MEPUTENBHOIO OJOKa C BCTPOEHHBIM MOOYIUTENEM U
TEPMODIJICKTPUUYECKUM OXJIaJUTe]IeM HpoObl B AJTIOMMHHUEBOM KOPIIyCE M MOT'YT KOMIUIEKTOBATHCS
poO60OTOOPHBIMH 30HAaMU U JTMHUAMU. Ha nepeaneil manenu pacrnosioxeH rpaduyeckuii CeHCOPHBIN
JIUCIUIEH, KOTOpBIM sBisAeTcs KiaBuaTypol. IlocienoBaTesnbHOCT M pa3sMep HHIMKAaLUMM Ha
«CTPaHMLIAX» IACILIES, HACTPAUBAETCA MTOJIb30BATEIIEM.

["azoananu3aTopbl BeIIycKaroTcs B AByX Moaudukanusx MGA luxx u MGAS plus, otniuue
Moau(UKAIMA 3aKII0YaeTcsl B KOJUYECTBE M PA3HOBHUJIHOCTH YCTAaHABJIMBAEMbBIX CEHCOPOB IS
M3MEPEHUI KOHLIEHTPALMU ra30B, a TAKXKE B IMalla30HaX U3MEPEHUI KOHLIEHTPALUU ra3o0B.

[Mporpammuoe obecrneyenue (nanee mo texcty - [10) mo3BossieT Ha OCHOBAaHUM MU3MEPCHHBIX
3HaYeHUH COCTaBa M TeMIIEpPaTyphbl aHATU3UPYEMOTI'0 ra3a, paccuuTaTh 3PPEKTUBHOCTh U MOTEPH MPU
COKUT@HHH TOIUIMBA, COJIEPKAHUE TUOKCH/IA yriiepoa (Ipyu OTCYTCTBUU COOTBETCTBYIOIIETO CEHCOPA),
TEMIIepaTypy TOYKU pochl, K03 duimeHT u3obiTka Bo3ayxa. [lonyueHHble pe3yabTaThl BEIBOAATCS HA
JUCIUIEH, MOTrYT OBITh 3amUcaHbl BO BCTPOCHHYIO MaMsTh, WM IEpeAaHbl MO LU(PPOBOMY WIH
aHasmoroBoMy wuHTepdeiicy. Taxke, razoaHaau3atopbl IMO3BOJSIOT IPOBECTH pPAaCYET CKOPOCTH
ra3zoBOro MoToka U 00beMHOr0 pacxoa, MpHU HAJIUUYUHU OMILUU «PaCYET CKOPOCTU.

OOwwmii BU razoaHain3aTopoB NpuBeeH Ha pucyHke 1. OmmoMOupoBaHue ra30aHanu3aTopoB
OT HECAHKLIIMOHUPOBAHHOIO JIOCTYyIa U3rOTOBUTEIIEM HE IIPEAYCMOTPEHO.
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Pucynok 1 — O6uwmii Buj razoaHaan3aTopoB

IIporpammHoe obecnieyenue

["azoaHamu3aTopsl MMEIOT BCTpoeHHOe mporpammuoe obecneuenue (I10). Berpoennoe I10
ra30aHaln3aTopoB pa3pabdOTaHO CIEIHUAIBHO NJIS PEIICHUS 33a]a4 W3MEPEHUS KOHIICHTpAlUW ra3oB,
TeMIepaTypbl U JaBieHus B razoxogax. Bcerpoennoe I1O razoananmzaTopoB uieHTHU(DULHpYETCS
HOCPEICTBOM OTOOpa)KeHHsI HOMepa BEpCHUM Ha JMCIUIEEe Ia30aHAIIM3aTOPOB yYepe3 MEHI0. YPOBEHb
3amuThl [10 oT HenmpeaHaMepeHHBIX U MPEeJIHAMEPEHHBIX BO3ACUCTBUN «BBICOKHI» B COOTBETCTBUU

c P 50.2.077-2014.

Tabnuna 1 — Unentudukanmonnsie nanusie [10

Wnentudukaimonssie nanHpie (MPHU3HAKN) 3HavyeHne
WnentudukanmonHoe HaumeHosanue 110 1113 generell
Howmep Bepcun (naentudukanmonnsiii Homep) 110 1.001.xxx
ITudposoii uaentuduxarop I10 -

[Ipumeuanue — Homep Bepcun 10 nomxen ObITh HE HIDKE, yKa3aHHOr0 HOMepa B Tabaune 1.

OOpaboTka METPOJNOTUYECKUX JIaHHBIX MPOUCXOAWT HA OCHOBE J>KECTKO OINpPeAeNEHHOTO
anropuTMa 0€3 BO3MOXXHOCTH HM3MEHEHMs. METpOJIOTHYEeCKH He3Hauumas 4acth, coctout u3 [0,
KOTOPOE, UCTIONB3YeTCs 71l 00ECTIeUeHUsT HAMTy4IlIeil HarIsIIHOCTH OTOOpaXKeHusI HHGOpMAIUH.

3ammra [10O ocymiecTBIseTcsl MOCPEICTBOM 3aMKMCH 3AIUTHOTO OMTa MPU MPOTrPaAMMHUPOBAHUHT
MUKPOIIPOIIECCOpa B Mpoliecce MPOU3BOJACTBA T'a30aHATN3ATOPOB. 3alIUTHBIN OUT 3amperiaeT YTeHue
KOJIla MHUKPOIPOIPaMMBI, MOATOMY MOIU(HKALKUS MPOrPaMMHOr0 oOecricueHus (yMBIIUICHHAS WA
HEYMBIIIICHHAs) HeBO3MOKHA. CHSATh 3alllUTHBIA OUT MOYKHO TOJILKO IPU TOJIHOM OYMCTKE MaMSATH
MHKPOTMPOLIECCOPA BMECTE C MPOrPaMMOM, HaXOIAMIEHCS B €r0 MaMsTH.

BnusHue mnporpaMMHOrO oOecreueHus ra30aHalli3aTopoB YYTEHO MPU HOPMHUPOBAHHU
METPOJIOTHYECKUX XapaKTEPUCTHK.

MeTtpoJsioru4yeckue 1 TeXHHYECKHe XapaKTePUCTHKH
OCHOBHBIE METPOJIOTHYECKUE U TEXHUUECKUE XapaKTEPUCTUKU TPUBEICHBI B Tabmumax 2-5.



Tabmuma 2 - Jlnama3oHbI
KOHIICHTPAIMH Ta30B
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M3MEPEHU M TMpeNenbl JOMYCKAaeMOW IOrPEIIHOCTH U3MEPEHUMN

JlnanaszoH n3mMepeHuil

[Ipenensl nonyckaeMomn

Onpenensiemblit . .
KOMITOHEHT MGA luxx MGA 5plus OCHOBHOI a0COIOTHOH
MOTPEITHOCTH
DIEKTPOXUMHUYCCKUI CEHCOP
KonnuecTBo ceHcopoB orlno3 1 -
Kucnoponx O ot 0 o 21 ot 0 1o 21
b i 00. ot % 00. moist % 20,2 06. zons %
Ceposomopoa HpS ot 0 10 1000 MH™ - +(5+0,05C, ") mun™
Bogopon H; ot 0 o 1000 manu™ - +(5+0,05Cy) MITH
UHbpakpacHEIii ceHcop”
KomnmaecTBo ceHcopoB ot 3 110 6 ot 4 o 8 -
Oxcup yrirepoga CO - ot 0 10 200 man™” +(2+0,03Cy) MITH
- ot 0 10 500 man” +(4+0,03Cy) MITH
ot 0 10 1000 miu™ +(10+0,03C,) MIH
ot 0 10 5000 miu™ +(20+0,035C,) MITH
ot 0 10 10000 ms™ +(30+0,04C,) muH™

ot 0 1o 10 00. nons %

+(0,04 +0,035C) 06. momns %

Juokcup yrinepona

ot 0 1o 10 00. monsa %

+(0,1 +0,035C,) 06. nomst %

CO, ot 0 10 40 % +(0,4 +0,035C,) 06. nomst %
Merau CH4 - ot 0 10 200 man™ +(4+0,03C,) MITH
- ot 0 10 500 mn™ +(10+0,02C,) muH™
ot 0 10 1000 miu™ +(15+0,035C,) MITH
ot 0 10 10000 mu™ +(25+0,045C,) M
ITpomnan C3Hg - ot 0 10 200 man™” +(3+0,025C,) MIH
- ot 0 10 500 man” +(4+0,03Cy) MITH
ot 0 10 1000 mH™ +(5+0,035C,) MiH™
ot 0 10 5000 miu™ +(20+0,035C,) MITH
ot 0 10 10000 mn™ +(30+0,035C,) mu™
Oxcun azora NO - ot 0 10 200 man ™ +(2+0,03C,) MITH
- ot 0 10 500 man” +(4+0,03Cy) MITH
ot 0 10 1000 miu™ +(20+0,025C,) MITH
ot 0 10 4000 MH™ +(30+0,03C,) muH™
Huokcun azota NO, - ot 0 10 100 mun™ +2 MiH
- ot 0 10 200 man ™ +(4+0,02C,) MITH
ot 0 10 500 mua™ +(5+0,03C,) mun™
ot 0 10 1000 miu™ +(10+0,025C,) MITH
Huokcun cepsl SO, - ot 0 10 200 man ™ +(2+0,03C,) MITH
- ot 0 10 500 mH™ +(5+0,035C,) muH™
ot 0 10 1000 miu™ +(15+0,035C,) MITH
ot 0 10 4000 MH™ +(30+0,03C,) muH™
3akuck azora N,O - ot 0 110 200 man ™ +(2+0,03C,) MITH
- ot 0 10 500 man” +(4+0,03Cy) MITH

ITapaMarHuTHBIN CEHCOP

Kucnopon O, ‘

or 0 10 21 %

+0,2 00. nonsa %

T = :
) C, - 3HaueHue W3MEPEHHOW KOHIICHTPAINH;
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Tabmuma 3 - Jluama3oHel HW3MEpeHW H TpeAeibl JOMyCKAeMOW TMOTPENIHOCTH H3MEpPEHUIH
TEMIEPATYPHI U JaBICHUS
HanMenoBaHue XapaKTepUCTUKU 3HaueHue

Jlnana3oHbl H3MEPEHHI TEMITEPATypPhl (B 3aBUCHMOCTH OT MPHUMEHAEMOTO

30H71a), °C:

- JUTSI 30Ha TEMIIEpaTyphl BO3IyXa ot 0 mo +100

- ISl 30H/1a U3 HEPKABEIOIIEH CTaIN ot +50 1o +650

- JUIs1 30H7Ia U3 )KaponpouHoro ciuiasa Inconel ot +50 no +1000

[Tpenernsl qOMycKaeMoi OCHOBHOW TIOTPEIIHOCTH TIPU U3MEPEHHSIX
TEeMIepaTypbl, B HHTEpBaIaXx:

- ot 0 1o + 200 °C Bkimtou., (abcomoTtHas, °C) 2
- ¢B. + 200 o + 1000 °C, (otHOCHTENBHAS, %0) +1

Z[I/IaHaC%OHBI I/ISMepeHI/Iﬁ Pa3sHOCTU OaBJICHUS, HU30BITOYHOIO (pEBprKeHI/Ie)

nasiienus, klla ot -10 o +10
[Ipenensl qomyckaeMoi OCHOBHOW TOTPEIIHOCTH TIPU U3MEPEHUSIX JIaBIICHHUS,

B HHTEpBaJIax:

- ot -0,5 1o +0,5 Bxmrou.kl1a, (abconroTHas, klla) +0,005

- ot -10 10 -0,5 Brumou. kI1a u ¢B. +0,5 10 +10 kIla (oTHOCHTENBHAS, %) +1,0
Bpewmst ycranoBieHust moka3zaHuii Tog, © 200

Ta6JII/ILIa 4 - Z[OHOJ'IHHT@HLHHG MCTPOJIOTHYCCKUC XAPAKTCPUCTHUKHU I'a30aHAIN3aTOPOB

HanmenoBaHue XapaKTepUCTHKU 3HaueHue

- U3MEPEHUN TEMIIEpPaTypHI;
- U3MEPEHUN JaBJICHUSA

[Ipenenbl nOomycKaeMOM JOMNOJHUTEIBHOW IOIPEIIHOCTH W3MEPEHMH, B
OJIAX OT JOIyCKaeMOM OCHOBHOM IIOIPEIIHOCTH, IIPU HM3MEHEHUHU
TEMIIEPATYpPhl OKPYKAIOIIEH cpeapl B jauanazoHax: or +5 mo +15 ° C
BKJIIOY. U CB. +25 10 +45 ° C, na xaxasie 10 ° C, ms:

- U3MEPCHUH KOHIIEHTPAIIMU T'a30B 1); 0,2/0,3/0,5

0,1
0,1

U KoHkperHoe 3HAaueHHME MPHBEICHO B IACIOPTE HA Ta30aHANM3ATOpP (B 3aBHCHMOCTH OT
PUMEHSEMOT0 CEHCOopa M JAMana3oHa W3MEPEHH)

Tabauna 5 — OcHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH ra30aHaJIN3aTOPOB

HanmMeHoBaHNe XapaKTEpUCTUKU 3HaueHue
["abapuTHbIe pa3mMepsl (BBICOTAXIIMPUHAX JUTMHA), MM, HE OoJiee 290x430x150
Macca, kr, He Ooiee 10,0
TOKOBBIN BBIXOJHOU CUTHAI, MA [Iporpammupyemslii

AHAJIOTOBBII BBIXO]
ot 4 o 20 MA (8mir.)

VY cnoBus SKCILTyaTalyu:

— TeMmepaTypa OKpyxatomieit cpensr, °C oT +5 10 +45
— OTHOCHUTEJIbHAS BJIAXKHOCTh OKPYXKAIOIIEro Bo3ayxa (0e3 KOHIeHCauu

Biaru), %, He Ooee 90

— armocdepHoe aaBnenue, klla ot 84 o 120
HanpspkeHne nuTanus NepeMEHHOro Toka, B 230
MakcumanbHast noTpedsiemas MOIIHOCTh, BT 105
Crenens 3ammthl o [OCT 14254-2015

- 0e3 TepMoyexia IP20

- C TEPMOYEXJIOM 1P42
Cpenssist HapabOTKa Ha OTKAa3, 4 8000
Cpok ciyx0bl, JIeT, HE MEHEe 8
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3Hak YTBEPKACHUSA TUIIA
HaHOCHUTCs Ha TI/ITyJ'IBHLII‘/’I JIMCT MMacliopTa U pyKOBOACTBA 11O 3KCIUTyaTallun TI/IHOFpa(I)CKI/IM CIIOCOOOM.

KoMmiiekTHOCTB cpeicTBa H3MepeHust

Ta6JII/ILIa 6 — KoMILIeKTHOCTh ra3zoaHajin3aTopoB

HanmenoBanue O603HaueHue KonuuecTtBo
I"azoanammzatop MGA luxx mim MGAS - 1 .
Kabenb snexTponuranus - 1 mr.
TepMouexou 1l XpaHEHUsI U IEPEHOCKHU - 1 .
ITacnopt - 1 5k3.
PykoBOACTBO 1O 3KCIUTYaTanuu - 1 5ks.
Meroanka noBepKu MI1-120/08-2019 1 oks.

IloBepka
ocymiectBisiercs 1o jgokymenty MII-120/08-2019 «["a3oanamuzaroper MGA luxx, MGAS5 plus.
Metouka moBepku», yreepxxaenaomy OO0 «[IPOMMALII TECT» 15 aprycra 2019 .

OcHOBHBIE CpeICTBA IOBEPKHU:

- CrarmaptHble o0Opa3ipl coctaBa ra3oBbix cMecedr 'CO 10531-2014, I'CO 10532-2014,
I'CO 10537-2014, I'CO 10546-2014, I'CO 10547-2014, I'CO 10563-2015, I'CO 10768-2016;

- 'enepatoper  TazoBeix cmecer ITC wmom. ITC-P, ITC-T, ITC-K, TITC-03-03
(per. Ne 62151-15);

- [IpeoOpazoBarenu nasneHus stanonnsie [1/13-020, I1/13-0201 (per. Ne 58668-14);

- Kanu6paropsr naBienus noprarusabie DJIMETPO-Ilackans-02 (per. Ne 48184-11);

- Kanmu6paropsr Temnepatypst JIEMEP-KT-650H (per. Ne 53005-13);

- Kanu6paropsr Temmnepatypbt KT-3 (per. Ne 50907-12).

JlomyckaeTcsi IpUMEHEHHE aHaJIOTUYHBIX CPEACTB MOBEPKH, 00CCIICUMBAIOIIUX OIpE/ICICHHIE
METPOJIOTHUECKUX XapaKTepuCTHK moBepsieMbix CH ¢ TpedyemMoii TOUHOCTHIO.

3HaK OBEPKU HAHOCUTCS HAa CBUJICTEIBCTBO O TIOBEpKE M (M) B TaCIOPT.

Caeennsi 0 MeToAMKax (MeTo1axX) U3MepeHHUi
IIPUBEZICHBI B OKCILTyaTallUOHHOM JOKYMEHTE

HopMaTuBHBIE ¥  TeXHHYeCKMe JOKYMEHTBbI, YyCTaHABJIUBawllue Tpe0oBaHUA K
razoanagusaropam MGA luxx, MGADS plus

[Tpuka3 denepanbHOro areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHHUIO U METPOJIOTUU OT
14 nexabps 2018 r. Ne 2664 OO0 yTBep)KICHHH TOCYAApCTBEHHOW MOBEPOYHON CXEMBI IUISI CPEICTB
U3MEpPEHUil coiep kaHusl KOMIIOHEHTOB B I'a30BbIX M MA30KOHIEHCATHBIX Cpeax

I'OCT 8.558-2009 I'CHU. T'ocymapcTBeHHast MOBEpOYHAs CXeMa JJIsl CPEACTB H3MEpEHUH
TeMIIepaTypbl

I'OCT P 8.802-2012 I'CH. T'ocynapcTBeHHasi MOBEpOYHasi CXeMa UIsl CPEICTB MU3MEPEHUI
n30bITOYHOrO aasieHus g0 250 Mlla

I'OCT 8.187-76 I'CH. I'ocynapcTBeHHBIH ClIeHAIbHBIA ATAJIOH M OOIIECO03HAs MTOBEPOTHAS
cXeMa IS CPe/ICTB M3MEePEHHI pasHOCTH AaBieHuii 1o 4-10° ITa

Texuuueckas fokymenranus usroropureiis prupmel «<KMRU GmbH», T'epmanus

H3sroroBurennb
®upma «MRU GmbH», I'epmanus
Anpec: Fuchshalde 8-74172 Neckarsulm-Obereisesheim, Germany
Tenedon: +49 (0) 7132-99620
dakc: +49 (0) 7132-996220
E-mail: info@mru.de

Web-caiit; https://www.mru.eu



mailto:info@mru.de
https://www.mru.eu

JIuct Ne 6
Bceero nucros 6

3asBuUTEIb
OO111eCTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTBIO «MPY Pyc» (OO0 «MPY Pyc»)
Anpec: 107023, r. MockBa, CemeHOBCKUH miep., 1.15
Tenedon: +7 (499) 271-60-88
daxkc: +7 (499) 271-60-88
E-mail: https://www.mru-rus.ru
Web-caiit: mk@mru-rus.ru

HUcnbiTareabHbIi HEHTP

O6mecTBo ¢ orpannueHHo oTBeTcTBeHHOCTRI0 «[[POMMAI TECT»

(000 «I[TPOMMAII TECT»)

Anpec: 119530, r. MockBa, OuakoBckoe 1., 1. 34, nom. VII, komH.6

Tenedon: +7 (495) 775-48-45

E-mail: info@prommashtest.ru

Artrtectar akkpeautanmu OOO «[IPOMMAII TECT» mo mpoBeIeHHIO UCIBITAHUA CPEICTB
u3Mepenuil B nemnsax yreepxaenus tuna Ne RA.RU.312126 or 12.04.2017 r.

3amecTuTenb

PykoBogurens ®@enepanbHOro

areHTCTBA M0 TEXHUYECKOMY

PETYIUPOBAHUIO U METPOIIOTHUH A.B. Kynemosn

M.1m. « » 2019r.
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