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OITMCAHUE THIIA CPEJICTBA U3MEPEHUN

YcTpolicTBa IS pacrpeelieHns TeIIoBoi 3Heprun dnekTporHbie INDIV-X

HaznauyeHue cpecTBa H3MepeHHi

VeTpolcTBa Ul pacipesienieH s TeloBoi sHeprun siexTponnble INDIV-X npegHasHadeHb!
UL M3MEpeHHH TeMIIepaTyphl TEINIOBOCIPHHAMAIONIEH METAUTHIECKOH TIACTHHBI, 3aKpeMaeMol Ha
IOBEPXHOCTH OTONMTENBHOTO IPHOOPA, BEIMUCICHAS Pa3HOCTH TEMIIEPATYP TEILUIOBOCIPHHUMAIOMICH
IJIACTHHEI ¥ OKPY KAIOMIETO BO3/yXa, a TAKKE pacuera HapacTalOIIUM HUTOrOM IO BPECMEHH CYMMEI,
KOTOpas SBJIAETCS Oe3pasMepHOl MHTErpaIbHOM BEIMYHHOM, TIPOMOPIHOHATLHOM TEILIOBOX SHEPrHH,
OT/IAaHHOM OTOMHTENBHEIM IPHOOPOM.

Onmcanue cpeACTBAa H3MeEPEHMii

[IpHHIATI JeHCTBHS YCTPOMCTB IS PACIPEASICHIS TEIIOBOM SHepru| 3MeKTpoHHbIX INDIV-
X 3aKIIF0YaeTCs B H3MEPEHHH PAsHOCTH TEMIIEPATYPhi TEIIOBOCTIPHHAMAIONICH METaINYeCKOH I1a-
CTHHEI, IIPHKPEIUIEHHO} K TIOBEPXHOCTH KOMHATHOTO OTONHTENBHOrO MPHOOPa, U TEMIEPaTyphl OK-
PYIKaIOIIero BO3AyXa ¢ TOCIeTyIOIIM BBYUCICHIEM HHTErPATBHOM BEMMIUHbL, NPOIOPIHOHANBHON
KOJIMYECTBY BBICBOOOYIAEMOM TEIUIOBON SHEPIUU OTONMMTENBHBIM IPAOOPOM 3a PACUCTHBIA IIEPHOL.
Tak KaK yCTpOMCTBa [JIsl PACIPEIENeH s TSIIOBOK SHeprun 3ekTpornbie INDIV-X asisaores ycr-
PONCTBAMH C OJHHM JaT4HKOM TEMIIEPATypHl, TO TEMIIEpATypa BO3IyXa B IIOMEINCHAN [PAHIMACTCA
3a/IaHHOM IOCTOSHHOM BeNMUMHON. YCTpoiicTBa BEMUCIIAIOT C ONPEACICHHBIM HHTEPBAIOM BPEMCHH
Pa3HOCTH TEKYIUEH TeMIEepaTypsl TEIIOBOCHPHHAMAIOIEH [UIACTHHEI ¥ IIOCTOSHHOTO 3HAYCHHUS, yC-
TAHOBIIEHHOTO /U1 TEMIIEPaTyphl BO3Ayxa B moMeineHnd. Ha ocHOBE MOMyYeHHBIX PasHOCTSH Hapac-
TAIONIMM HTOTOM II0 BPEMEHH PACCUUTHIBAETCS Oe3pasMepHas WHTErpaibHas BEITMYMHA, IPOIOPIKO-
HaJIbHAs KOJIMYECTBY TEILIOBOM SHEPTHH, OTJAHHOH OTOMUTENEHEIM IPUOOPOM 38 PaCYeTHbIH NEPHOJ.
PaccumMTaHHOe 3HAYEHHWE HHTErPATHHON BETMUYMHBI HCIIONB3YeTCs UIS BHITHCIEHHS TONM HOTpedie-
HUsI TeIUIa OTOMMTEIHHEIM IIPHGOPOM B CHCTEME KOJUICKTHBHOTO TEIIOCHAGKEHMS.

VeTpolicTBa s paclpeelCHus TeIIoBo sHeprun dnekTporHsie INDIV-X nmeror Momudu-
karuu INIDV-X-10, INDIV-X-10T, INDIV-X-10RG, INDIV-X-10RTG, INIDV-X-10M, INIDV-X-
10U. Momudukamuu INIDV-X-10, INDIV-X-10T, INDIV-X-10RG, INIDV-X-10M, INIDV-X-10U
BEIIYCKAIOTCS B KOMIIAKTHOM HCIIONHEHHH (TepMOIpeo0pasoBarellb CONPOTHBICHHS HAXOAWTCS B
kopmyce), a Mogudukarus INDIV-X-10RTG — B uCIOIHEHHH ¢ BEHIHOCHBIM TepMOIpeoOpa3oBaTeIeEM
CONPOTUBIECHHUS.

BHelmHe KOHCTPYKIHS YCTPOHCTB [Nis pacTpeselieHus TertoBoi aneprun INDIV-X moaudu-
xamuii INIDV-X-10, INDIV-X-10T, INDIV-X-10RG, INDIV-X-10RTG, INIDV-X-10M, INIDV-X-
10U mpencrapisier cobolt Hepa3OOPHEIH KOPILyC W3 IIACTMACCHl ¢ NIPO3PAavHBEIM OKHOM AUCIUICS Ha
nepenHel cTenke. Ha nucrieil MepHOAMYIECKM BBIBOAWTCS KaK TEKYIIAs TEMIEPATypa NMOBEPXHOCTH
OTOIITEIHHOr0 MPHOOpPa, TAK H HAPACTAIOIME BO BPEMEHH 3HAUYCHHSA MHTETpalbHON BeqnuHbl E.
JIaTuMK TEMIEPATyphl PAacIIONONKEH, TG0 BHYTPH KOPIIYCa PANOM C 3a/(HEH CTEHKOH ¥ COSIUHEH C
TeITONPOBOOM, TNPKAMAEMBIM NpH MoHTaxe (I momubuxanué INDIV-X-10RG, INDIV-X-
10RTG) M NpUNasHHBEIM B 3aBOJCKHX yCIOBHX (i Momudukaumit INDIV-X-10T, INDIV-X-10,
INDIV-X-10M, INDIV-X-10U) Kk TeruioBOCIPHHAMAIONIEH METAIMIECKOH ITACTHHE U3 aIFOMUHHUC-
BOTO CILTaBa, JTHOO HAa KpeleXHo# maiGe BBIHOCHOrO Kabems MmmHOA 1,5 M (it MoaubuKaITHH
INDIV-X-10RTG). TemnoBocnprHAMAIOWas METATINYECKAs TIACTHHA CHAOXKeHa OTBEPCTHAMH IS
KPEIUICHHs K TIOBEPXHOCTH OTONHUTENBHOTO mpubopa. Momudukamuu INDIV-X-10T, INDIV-X-10M,
INDIV-X-10RG u INDIV-X-10RTG HMEIOT BCTPOEHHBIA paanoMOIy/Ib (IIepefaTauK) Wil mepeaaqu
3apEeruCTPHPOBAHHBIX JAaHHBIX B CHCTEMHYIO PaJHOCETh.

VY CTpo#icTBa BKIIOUAIOT B ce0s HCTOYHVK MUTAHHS ¥ MEKPOTIPOLIECCOD, KOTOPEIH OCYIECTBIIA-
€T M3MEpEHHs CONPOTUBIIEHHS JaTINKA TEMIICPaTyPhl, HEOOXOAMMbIC BEMUCICHUA ¥ YIIPABICHUC HH-
JUKanyel OyKBeHHO-IH(PPOBOTrO KHUIAKOKPUCTAILIMIECKOTO JUCILIES.
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Jlns 3aKperuieHdst YCTPOMCTB ¢ BHYTPEHHUM TEPMOMETPOM Ha OTOIHTENbHBIX npubopax pas-
JIYHBIX KOHCTPYKIHH [PELyCMOTPEHBI CIIEIHANN3UPOBAHHBIC MOHTAKHEIE KOMILICKTEL. ITpu moHTa-
e KOPITyC yCTpOMCTBa I PAacTIpeeNCHNs TeILUIOBOM SHEPTHU JJIEKTPOHHOTO dbuxcupyercs Ha OTO-
[UTEIBHOM IPpUOOpPEe MOHTAXHBIM KOMILICKTOM U CHENUATGHON IOMOOM-3aIIeNKoH, HCKITIoYaroei
HECAHKL(MOHMPOBAHHEIN TOCTYN K JEKTPHUECKHM (SMEKTPOHHBIM) HacTSM Paclpee/uTeNs u Sie-
menTaM Kpernenus. 1[1aii6a BEIHOCHOTO TEPMOMETPA KPEMUTCS K OTONHTCILHOMY npubopy IpH mo-
MOIIA CTIENAATHHOT0 MOHTAKHOTO KOMILIEKTA M 3aKPHIBACTCS 3AIMTHOM KPBIIIKOH, 8 KOPILYC yCTpOii-
CTBA YCTAHABJIMBACTCS HA CTEHE MOMEIICHMUS.

Verpotictea INDIV-X  Momupukaumit INIDV-X-10, INDIV-X-10T, INDIV-X-10RG,
INDIV-X-10RTG, INIDV-X-10M, INIDV-X-10U MOryT HCIOJIB30BaTbCA CO CICAYIOMMMH THIIAMH
OTONHTENHHBIX IIPHGOPOB: '

- [TaHenbHBIE PAAHATOPE! C TOPH30HTAIBHBIM U BEPTHKATBHEIM TIOTOKOM BOJIBI

- AmroMuHHeBbIe ¥ GUMETANTHYECKUE PaTHaTOPBI,

- KoHBexTOpEL,

- UyryHHEIe CEKIIHOHHBIC PaIHaTOPhI;

- [InacTuHYaTHIE pAaIUaTOPEL;

- TpyOuatsle paguaTopLI;

- PajiaTophl C BHYTPEHHAMY 3aCIIOHKAMH B TpyOe.

Pacuer 3HaueHHMI MHTETpaibHON BenWYHHEI E B yCTpOUCTBaxX IJIA PacIpEre/IeHNsI TEIUIOBOR
sHepruu >mexTpoHHBX INIDV-X mommdukanwmit INIDV-X-10, INDIV-X-10T, INDIV-X-10RG,
INDIV-X-10RTG, INIDV-X-10M, INIDV-X-10U Beimonssercs no dpopmye:

A L15
E =E?’=1( ‘;'—;) « 0,066 « 1,231-15),
rae, E — nmokazauus ycTpoucTBa;
N — KOJIMYECTBO YETHIPEXMUHYTHBIX HHTEPBAJIOB BPEMEHH C MOMEHTA Havaua U3MepeHuH
(0,066 u);
At; — PasHOCTb MEXJy TeMIIepaTypoH, H3MepeHHOH TepMomnpeoGpazoBaTeNeM COMPOTHB-
JNIeHHs YCTPONCTBa, W TeMIepaTypoi oMemeHus (tm - 20), °C npu ycioBHH tm > t7;
npu 3ToM At; = 0, eciit ty <tz
tm — TEMIIEpATypa, U3MepsieMas Ha IpHOOpe OTOTICHHA, 3
t, - HagabHAA (CTApTOBas) TEMIEPATypa - MEHMMAaNbHAs TEMIIEPATypa TEIUIOHOCHTEIA,
P TIPEBBINTICHAN KOTOPOM HAaYHHACTCS IPOLECC YIeTa, °C.
[IpH pacueTax 3a HOTPEGICHHYIO TEMIOTY [OKa3aHHe yCTPOHCTBA OIDKHO KOPPEKTHPOBATHCA
B COOTBETCTBUH C HOPMYJIOH:

VW =E *Kq* Kc

rae VW — OTKOppEeKTHPOBaHHOE 3HAYCHUE,;
E — nokxa3aHus yCTpOHCTBa, CIUTAHHBIE C AUCILIES,
Kq —x03(QUIHCHT, YHCIIEHHO PABHEI HOMHHANBHOM TEMIOOTAAYE JAHHOTO paalaTopa,
Ha KOTOPOM YCTaHOBJICH CYETYHK, BHIPAXEHHOH B KBT;
K¢ — ko3¢ dUIEenT, yIUTHBAIOMM BIMSHIEC IOBEPXHOCTH JAHHOTO THIA OTOIHTEILHO-
ro npubopa Ha TeIUIoNepenady Mex 1y TEIULIOHOCHTENIEM 1 TepMompeoOpa3oBaTeIeM CONPOTHBIICHNS B
Kopiryce yeTpoiicTsa, Ke= 1/(1-C)1’] , tie C —3uauenue C,
1,15 — moKa3aTeNib CTENEHH, XapaKTePH3YIONKii HEIMHCHHOCTE 3aBUCHMOCTH TeII00T-
Jlag¥ paguaTopa OT TEMIEPATyPHOro Haropa.
ITony4eHHOe 3HAYCHNME MHTETPANbHON Oe3pa3sMepHOl BEMMIMHB! MCIIONB3YSTCA Al pacicera
OTHOCHTEHHOH [ONM TEIUIOOTIAYH OTONMHTENHEHOr0 NpuOopa B KOJUICKTHBHON CHCTEME OTOILICHHS
HpU OpraHU3alyy HHIUBUIYAIbHOTO y4eTa TeIa B MHOTOKBAPTHPHOM 0ME.
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Brewmnwii BUA yCTPOHCTB JUIA pacIpejeleHus TEIUIOBON SHEPTHH 3MeKTpoHHEX INDIV-X
Momudukamuit  INIDV-X-10, INDIV-X-10T, INDIV-X-10RG, INDIV-X-10RTG, INIDV-X-10M,
INIDV-X-10U u3oGpaxen Ha pucyHke 1.

INDIV-X-10 INDIV-X-10T  INDIV- X-IOﬂ% mm)mm INDIV-X-10M | INDIV-X-10U
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Pucynoxk 1

Cxema nnombuposanms wmoxmdukamumii INDIV-X-10, INDIV-X-10T, INDIV-X-10M,
INDIV-X-10U u3o6paxera Ha pucyHKe 2.

Cxema mnombuposarus Momudukamuii INDIV-X-10RG, INDIV-X-10RTG mu3obpaxerna Ha
pHCyHKe 3.

Pucynox 2 A Pucynok 3

IIporpammuoe o6ecreuenne

BryTtpenHee (BCTPOEHHOE) METPOTIOrHYECKH 3HAYMMOE TIPOTPAMMHOE ObecIedeHne (T10), ye-
TAaHABIUBACTCS P H3TOTOBICHHUH IPUOOPA M HE MOKET OBITh CIUTAHO U MOMU(DHIEPOBAHO.

KoHcTpyKkims ycTpolicTB ¢ IPHHATOM cxeMoi IOMOMpPOBAHMSA HCKIIFOYAET BO3MOXKHOCTE HE-
CaHKIHOHMPOBAHHOTO A0CcTyna K 110 u u3aMepuTensHoi HHPOPMAIKH.

JlaHHBIE 10 IPOrpaMMHOMY OGECTIEUEHHIO YCTPOKCTB ISl PAacIpefieieHns TeIIOBOM SHEPrHu
aneKTporHbX INDIV-X momudpuxamuit INIDV-X-10, INDIV-X-10T, INDIV-X-10RG, INDIV-X-
10RTG, INIDV-X-10M, INIDV-X-10U npusezens: B Tabmane 1 (Hanmenoanve 110, uaeHTHHKa-
nxoHHOe HamMeHoBaHHe [10, KOHTpONbHAS CyMMa HCIOTHAEMOrO KO, a TAKXKE AITOPHTM BHIMHCIIC-
HHS IU(BPOBOTO HIEHTHHKATOPA IPOTPAMMHOTO 0GECIIEIEH s JOCTYIHEI TOIBKO IPOH3BOIUTEIIO).
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VYerpoiicTBo

WnenTrGUKAIHOHHbIC IaHHBIE (MPU3HAKH)

3HaucHIe

INDIV-X-10

Wnentudukamponnoe HaumeHopanue [10

Homep Bepcun (vaeHTH(UKanHOHHEIH HOMep) TTIO

He auxe 1.15

Indposoit moenTuduxarop I10

INDIV-X-10T

UnenrTndukanuonHoe HanMeHoBanue 110

Howmep Bepcuu (HaeHTH(HKanoHEH Homep) 110

He amxe 2.00

Iudposoit nuperTrdukarop I10

INDIV-X-10RG

Unentudukannonnoe HanmeHopanre 110

Howmep Bepcun (uaeHTudukannonssii Homep) 10

He mrxe 2.19

Lmdposoit unentuduxarop 110

INDIV-X-10M

UnenTudukanponnoe HanMeHoBanue 110

Howmep Bepcun (uaeHTudukanuonssi nomep) 110

He guxe 0.20

Ludposoit uaentuduxarop I10

INDIV-X-10RTG

Wnentuduxamuonnoe HaumeHopanue [10

Howmep Bepenn (unentruKanpoHEbl Homep) 10

He mmxe 2.20

Iudposoii uaenTudukarop 10

INIDV-X-10U

Wnertudukanuonnoe HanMeHoBanue 110

Howmep Bepcuu (naenTudukanuonnsit Homep) 110

He mmxe 0.20

[{udposoii uaertupukarop 10

Vposens 3amuthl 11O "BhIcOKMI

o

MeTpo.morlmecKne H TeXHUYECKHE XapaAKTCePUCTHKH

Tabnuna 2 - MeTpoJIOTHIECKUE XapaKTePHCTUKN

" 8 cooTBercTBMH ¢ P 50.2.007-2014.

HawmmvenoBanue XapaKTCPUCTUKH

3HaueHHE

Jlnanazon u3sMepeHuii Temueparyp, °C

ot 10 mo 105

CraproBas Temmeparypa t, °C
- UIOHb, MIONIb ¥ aBI'yCT
- OCTIbHBIC MECSIIBI TOAA

40
28

mpu 40 °C > At

[Ipemensl JOMycKaeMo# OTHOCHTEIBHO| [Orpel-
HOCTH M3MEPEHMH HHTErPaIbHOM BeTIuHbl E, %
npu 5 °C < At <10 °C

mpu 10 °C <At <15 °C

npu 15 °C < At <40 °C

+12

+8

+5

+3

Tprmeuanue: At - IPEBBILIEHAS TEMIEPATyPhI TEIIOHOCHTENS Ha/l TeMIIepaTypoi HOMEIeHI, il

Tabmuna 3 - TexaudecKkue XapakKTePUCTHKA

HauMeHOBaHUE XapaKTEPUCTUKU 3nagyeHne
I'aGapuTHBIE pa3sMephl, MM, He Gonee
- BEICOTA 105
- DIUpUHA 42
- JUINHA 31
Macca, r, He 6ojee 75
Iuranve (muTresas Garapes), B 3
TemmepaTypa OKpy>KarolIero Bo3ayxa IIpu XpaHe- ot -25 mo +50
HHM K TpaHcrnopruposanuu, °C
Cpok city>x0bI (THIIOBOH) 10 net mmoc 12 Mecsues
Kiacc 3amuTsl IP 31 |
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* 3HaK YTBepKIeHUN THIA

HAaHOCHTCS THIOTPahCKUM CIIOCOOOM Ha IAcHOPT M TUTYIBHBIA JIMCT PYKOBOACTBA IO 3KCIUTyaTallHH,
a TAKKe METOJOM II€YaTH Ha CTPYHHOM IPHHTEPE YEPHUIAMH YIbTPAQHOICTOBOTO OTBEPIKIECHHS Ha
kopmyc yctporcts INDIV-X womudukammit INIDV-X-10, INDIV-X-10T, INDIV-X-10RG,
INDIV-X-10RTG, INIDV-X-10M, INIDV-X-10U.

KoMmmniexTHoCTh cpencTea u3mepeHuit
IIp¥BENCHA B Tabmure 4.

Tabmuma 4 - KoMiiekTHOCTE

HawnmenoBanue Komn-go, mr. [Ipumeyanme

VCTpoHCTBO IS pacipeeNieH st TEIIOBOM SHEp- 1 Mopudukanus cornacto 3axasza
run dnaekTporHoe INDIV-X

MoHTaXHBIH KOMILIEKT 1 ITo 3akasy
[Tacmopt 1

PyKoBOCTBO 11O 3KCIUTYaTanuH 1 ITo 3aka3zy
Metoauka nmoepku MIT 208-048-2019 1 ITo 3aka3zy

IloBepka
ocymiectBisieTcs o gokymenty MII 208-048-2019 «YcrpolicTBa UL pacIpeesieHus TEIIOBOM SHEPIin
snexTponnsie INDIV-X. Mertomuka noBepkuy, yrepxaentHomy OI'VIT « BHUMMC» 21.11.2019 1.

OcHOBHBIE CpEICTBA TOBEPKH:

- TEPMOMETP COnpOTHBIECHUA 3TanoHHEH D TC-100/2 (per. Ne 19916-10);

- H3MEPHUTENb-PEryIATOp TEMIIEpaTypsl MHOIOKaHaIbHBIA mnpeuuwzuonnsni MHUT 8.10
(per. Ne 19736-05)

- TepMocTart nepenuBHoi npenusnonusni TIHI-1.0 (per. Ne 33744-07).

Jornyckaercss IPEMEHEHHE AHANOTHYHBIX CPEACTB IOBEPKH, OOECIIEUHBAIOMIUX OIpe/eIeH e
METPOJIOTMYECKHUX XapaKTepUCTUK oBepsaeMbix CU ¢ TpebyeMoii TOYHOCTEIO.

3HaK DOBEPKH HAHOCHUTCS B CBHAETEIECTBO O TIOBEPKE MIIH B MACIIOPT.

Crenenus 0 MeToquKax (MeTo1ax) N3MepeHuii
IIPMBE/ICHBI B 3KCILTyaTallHOHHOM JTOKYMEHTE.

HopmatuBHble 1 TeXHHYeCKHE JOKYMEHTBI, YCTAHAB/IMBAKIINE TPEOOBAHUA K yCTPOHCTBAM
ISl pacnpeie/ieHust TEIUI0BOM HepruM iekTpounasiM INDIV-X

F'OCT P 52931-2008 IIpuGops! KOHTPOIS M PETYIMPOBAHUS TEXHOJOTHYECKHMX MPOIECCOB.
OO0mue TeXHHYECKHE YCIOBHS

I'OCT P 58417-2019 VcrpoticTsa Ul pacmpeelieHus] HOTPeGIeHHON TeNI0BOH SHEPIHH OT
KOMHATHBIX OTONMTENBHEIX IPHOOPOB. YCTPOHCTBA C AaBTOHOMHBIM HCTOYHHKOM 3JIEKTPOCHAOKEHHS.
Texuuueckue TpeOGoOBaHus

TY 4218-001-43547938-2013 YcTpoiicTBa [ist pacIpeeNeHus TEIUIOBOi SHEPTHH 3IEKTPOH-
uere INDIV-X. Texnuueckue ycioBus

WNzroroBurenn
OG1mecTBO ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO «3aBon Ned23» (000 «3aBox Ne 423 )
WHH 7112011490
Anpec: 301830, Tynsckas 061, r. Boropomuux, npoesn 3asoackoi, ctp. 2 «By»
Tenedon: +7 (48761) 2-27-59
E-mail: moldplast@owen.ru
Web-caiit: www.zavod423.ru
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3agBuTE/b
O611ecTBO ¢ OrpaHHYEHHOM 0TBETCTBEHHOCTHIO «Jlandoce» (000 «laudoce»)
WHH 5017050538
Anpec: 143581, MockoBckast o61acTh, Mctpunckuit paiios, xep. Jlemxogo, 1. 217
Tenedon: +7 (495) 792-57-57
®axc: +7 (495) 792-57-59
E-mail: info@danfoss.ru
Web-caiit: www.danfoss.ru

HcnpiTareabHsblii HeHTD :

QenepanbHOE TIOCYIApCTBEHHOEC YHUTapHOe npennpustie «Bcepoccuiickuit  HaydHO-
HCCIIEN0BATENbCKAM HHCTUTYT METPOJIOTHYECKOM CITyKOBI»

Anpec: 119361, r. Mocksa, yin.O3epHas, 1.46

Tenedousr/daxc: +7 (495) 437-55-77 / 437-56-66;

E-mail: office@vniims.ru

Web-caiiT: www.vniims.ru

Artrectat akkpemuramuu OI'VII « BHUMMC» no npoBeieHHIO UCIBITaHUE CPEICTB H3MeEpe-
Huii B niemsix yreepkaenus tamna Ne 30004-13 ot 29.03.2018 .

3aMecTHTEND

PyxoBomurens @enepamsHOro
areHTCTBA IO TEXHHIECKOMY
PETYIUPOBAHHUIO H METPOJIOTHH

A.B. Kynemos

;@» 02 2020




