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OIMMICAHME TUIIA CPEJICTBA M3MEPEHUN
Muxpoommetpsl TC
HasnadeHue cpexcTBa H3MepeHUHH

Mpuxpoommerpsl TC (manee - oMMETpBI) IpeaHA3HAYCHBI I H3MEPEHHH 3JIEKTPHYECKOTO
N
COIIPOTHUBJICHUS IOCTOSTHHOMY TOKY. ‘

Omnucanue cpeAcTBa H3MepeHuii

Ipuanyn paGoTEl OMMETPOB B PEXXUME U3MEPEHHI 3JIEKTPUIECKOT0 COMPOTHBICHHUS II0-
CTOSHHOMY TOKY OCHOBAaH Ha H3MEPEHUH IEKTPHYECKOTO HANPSDKEHUSA Ha yJacTKe IEIH IPU Mpo-
TEKaHUH 4epe3 HETO CHUIIbI IIOCTOSHHOTO 3JIEKTPUUIECKOr0 TOKa (METOJ aMIepMeTpa-BOIbTMETPA).
H3mepeHne ocymecTRISIECTCS 10 9ETHIPEXIIPOBOTHON CXEMeE.

OmMeTphI BBITYCKAIOTCS B YeThIpeX BapuaHTax ucrnoiuenus: TC-1, TC-2, TC-3, TC-200,
KOTOpBIE OTJIMYAIOTCS IMala3oHaMK H3MEpPeHUH, XapaKTepUCTHKAMH TOTPEITHOCTH, YCIOBUSIMHU
OPYMEHEHNs, SKCIUTyaTallMOHHBIMH XapaKTePUCTHKAMY, Da3MEIICHUEM OpraHOB YIPaBJICHHS.
Cesa3p Mukpoommerpa TC-2 ¢ BHEIIHNMHE YCTPOMCTBaMHU OCYINECTBISETCS HYepe3 CTaHIapTHBIH
uHTepdetic RS-232.

@oTtorpadun 00IIero BuIa IpeACcTaBICHE Ha PUCYHKaX 1 - 4.
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Prcynok 1 — Braemnnit Bug muxpoommerpa TC-1
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Pucynok 2 — Bremauit Bug mukpoommetpa TC-2
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HaHeceHus
OTTUCKOB
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Krenm

Pucynok 3 — Bremnuit Bug mukpoommerpa 1TC-3
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Mecto ans
HaHeceHus
OTTUCKOB
MOBEePUTENbHbIX
KrnenMm

Pucynok 4 — Baemnuit Bua mukpoommerpa TC-200

IIporpammMHoe obecneueHHe

IIporpaMmHOe obecrieueHne MEKPOOMMETPOB UMEET OAUH YpOBEHb (HU3KHHI) — BCTPOESH-

HOE MpOorpaMMHOe 00ecTIeUeHHUE.
VnenTrUKAIOHHbIe JaHHBIE METPOJIOTHIECKH 3HAYUMOTO IPOTPaMMHOI0 oOeCcIedeH s

IpUBEeHBI B TabmuIe 1.

Tabmumna 1
Hudporoii
Howmep Bepcun | uneHTHUKA- AJNTOpHUTM BEI-
Wnentudukanuon- | (uaeHTHDHUKA- TOPp IIPO- Hpyrue YUCIIeHU Iud-
HOE HAaUMEHOBaHHWE | LHMOHHBIA HO- I'paMMHOTO UOeHTHGH- | POBOrO UICHTH-
IPOTPaMMHOIO Mep) Ipo- obecrieueHus | KaIMOHHBIE | (uKaTopa Ipo-
obecrieueHus TPaMMHOTO (KOHTpOJIBbHASA TaHHBIE TpaMMHOTO
obecnieueHHud | cymMMa HCHOJ- obecrieuenus
HSIEMOT0 KOJQ)
Meters TS-1.vl Bepcns v.1 - - -
Monitor TS-2.v1 Bepcus v.1 - - -
Meters TS-3.vl Bepcus v.1 - - -
Meters TS-200.v1 Bepcus v.1 - - -

3amnmTa MporpaMMHOro OOeCIIedeHUsl OT HEIPEeTHAMEPEHHBIX U IIPEIHAMEPEHHBIX HU3Me-
HeHHuM COOTBETCTBYET ypoBHIO «C» mo MU 3286-2010.
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MCTpOHOFI/I‘{eCKI/Ie n TEXHUYCCKHEC XapaKTePUCTHUKN OMMETPOB IIPUBCICHE] B Tabnunax

2-5
Tabmuua 2 — MeTtponorudeckue u TEXHHYECKHE XapakTepuctuky ommetpos TC-1
Bepxuunit Enunnia . . o .
Ipenens! nomyckaemMoil OCHOBHON | M3MepUTENBHEIN TOK,
npesien MJTaJIIIero ¢ o
. NIPUBEIEHHON MOrpeHOCTH, Yo MA, He OoJjee
M3MepeHH# paszpsiaa
1 MOm 100 HOM +0,3 1250
10 MOm 1 MkOM 1250
100 MOM 10 MmxOm 1250
1 Om 100 MxOm 1,25
10 Om 1 MOm +0,2 1,25
100 Om 10 MOM 1,25
1 xOm 100 MOwMm 0,0125
10 xOMm 1 Om 0,0125
Tabnuna 3 - MeTponorn4eckye U TeXHHYECKHE XapaKTepucTUKH oMMeTpoB TC-2
Bepxuuit Enununa . . .
Tpenen MIAMIIETO pas- [Ipenensl ZOTYCKaeMOH OCHOBHOM W3mepurenbHbIN
P . P HOpUBEIEHHON MOTPEIIHOCTH, %o TOK, A, He Oostee
V3MEPEeHUH psiaa
100 MxOm 1 EOm i[0,1+0,1-[§” —ln 10
1 MmOMm 10 HOM 10
10 MOMm 100 HOMm 10
100 MOM 1 MxOm 1
1 Om 10 MxOwMm R, 1
10 Om 100 mxOwm J‘{O’OS o0l [R—X IB 0,001
100 Om 1 MOmMm 0,001
1 kOm 10 MOMm 0,0001
10 xOm 100 MOm 0,0001
Tabsuna 4 - MeTpostorudeckue # TeXHUYECKHE XapaKkTepUcTUKU ommeTpoB TC-3
Bepxuuit Ennnuna . y .
[penensl nomyckaeMoit 0OCHOBHOM M3meputensHbId
mpeaet MIAATIETO PUBEICHHON NOTPELIHOCTH, %o TOK, A, He Oonee
u3MepeHui pazpsza
1 MOm 100 HOM L 03 5
10 MOM 1 MxkOM ’ 5
100 MOM 10 MmxOm 0,25
1 OMm 100 MxOm 0,25
10 Om 1 MOM s 2,507
100 Om 10 MOm : 2,5:10°
1 kOm 100 MOm 2,5:10”
10 kOm 1 Om 2,5-107
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Tabauua 5 - Merponoruueckue 1 TeXHHYECKHE XapakTepuctuku ommerpo TC-200

Bepxuutt Eaununa . . o
[lpenensl nonyckaeMod OCHOBHON | M3MepuTensHbIA TOK,
npenen MUTaJIIIero g o
N IIPUBEACHHON MMOTPEILHOCTH, %o A, He bosee
H3MEepEeHUN paspsna, MKOM
10 Om 1000,0 = 0,1 0,25
1 Om 100,0 = 0,1 2,5
100 MOwm 10,0 + 0,1 2,5
10 MOM 1.0 +0,15 20
1 MOMm 0,1 +0,25 200
100 MmxOm 0,01 =(0,25 200

[Tpenensl nonyckaemMoit JOMONMHUTEIbHON morpemHocT u3Mepenuit TC-1, TC-3, TC-200,
BBI3BAHHOHM M3MEHEHHEM TEMIIEPATYpPhl OKPY)KAIOIIEro BO3AyXa OT HOPMAIBHOU 10 000U B Ipe-
Jejlax JuarasoHa pabDoyux TeMIlepaTyp COOTBETCTBYIOT MpefeiaM AOMYyCKaeMOM OCHOBHOM IIO-
I'PEIIHOCTH H3MEPEHUH.

Bpems ycranosnenus pabouero pexuMa OMMETPOB B HOPMAJIbHBIX M PabOYUX YCIOBHAX
pUMeHeHus He Ooniee S MUH.

IponomxuTenpHocTs HenpepbIBHOH paboTsl ommerpos TC-2, TC-3, TC-200 npu nutanuu
OT ceTH 0e3 BpeMEHM yCTaHOBIeHHs pabouero pexuma 16 4. Bpems mepepbiBa 70 IOBTOPHOLO
BKJIIOUEHHUSI HE MEHEE 5 MUH.

Bpewms HenpepsiBHON paboTel oMMeTpa TC-1 0T MONHOCTBIO 3apsHKEHHBIX OaTapeii He Me-

Hee 3 u.
Bpewms usmepenuit:
TC-1 ge bonee 2 ¢;
TC-2 ne 6onee 4 c;
TC-3 ne Gomee 2 ¢;
TC-200 e 6onee S c.
["abapuTHble pazMepsl U Macca OMMETPOB PUBEACHE! B Tabmuile 6.
Tabauua 6
Ob6o3naue- | ['abGaputHble pazmepnl, | Macca, Kr, He ["abaputHbie pa3- | Macca ommeTpa
HHE MOJH- MM, He Oostee Bonee MEDPBI OMMETpPa, B | B MOJHOHM KOM-
buxaruu (AMMHA X MMPHHA X TPAHCIOPTHOM Ta- IUIEKTalluU B
BBICOTA) pe, MM, He Oonee TPaHCIOPTHOH
JUIMHa X IOUpHHA X | Tape, Kr, He 0o-
BBICOTA nee
TC-1 180 x 120 x 35 0,5 237 x 165 x 110 1,5
TC-2 330 x 300 x 150 3,2 400 x 365 x 200 6
TC-3 250 » 200 x 120 3 360 x 300 x 185 7,5
TC-200 420 x 240 x 350 8,5 500 x 460 x 390 20

MaxkcrMasbHass MOLIHOCTL MOTPeONeHNUS OMMETPOB OT CETU JJIEKTPONHUTAHHUS BO BpeMs
U3MEpeHUil He Oonee:

TC-2-60 B-A;

TC-3-50 B-A;

TC-200 - 1500 B-A.

HanpsoxeHne KOHIYKTUBHBIX ¥ H3JTy4aeMbIX HHAYCTPHAIBHBIX PAIUOIOMEX, CO3JaBAEMBIX
OMMETPOM, He JOJKHO ITPEeBhIaTh 3HaueHui, ykasauueix B ['OCT P 51318.22 ang xnacca b.

OMMeTPBI yCTOHUUBE! K JMHAMUYECKUM H3MEHEHHSIM HalpsDKEHUS 3JIEKTPOIUTAHUS B CO-
oteercTBUH ¢ TpeboBanuamu [OCT P 51317.4.11.
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OMMETpBI yCTOHYMBBI K PaJHMOYACTOTHOMY 3JIEKTPOMATHUTHOMY ITOJIIO B COOTBETCTBUH C
['OCT P 51317.4.3.

OMMETpB! YCTOHYHBEI K BO3JCHCTBUIO 3JIEKTPOCTATHYECKUX Pa3psiioB B COOTBETCTBUH C
'OCT P 51317.4.2.

OMHUCCHA MAPMOHHYECKUX COCTABJSIOUIMX TOKA, KoJNeOaHUs HAIPSIKEHHS U (QIHKED OM-
MeTpa cooTBeTcTBYIOT TpeboBanusm [[OCT P 5131732 u'OCT P 51317.3.3.

OmmeTpel cooTBeTCTBYIOT | Kitaccy mo TOCT 12.2.007.0.

OMMETpEB! COOTBETCTBYIOT | Kjaccy 3aliMThl OOCTYKHBAKOLIEro [IEPCOHANA OT MOPAKEHH
anextpudeckum Tokom o ['OCT P MK 536.

M3zomauus OMMETPOB B HOPMAIBHBIX YCIOBHSAX MPUMEHEHHS BBIICPKUBACT B TEUEHHE
1 Mun 6e3 npo6ost U MEPEKPERITUS U30IALKY AeHCTBHUE UCIIBITATEIFHOTO HAIPSIKEHHS [IEPEMEHHOTO
Toka yactotol 50 ['l u nelicTByromuM 3HaueHueM 1,5 kB.

ComnpoTHBIIEHNE H30MALUUY OMMETPOB B HOPMAIbHBIX YCIOBHSAX MPUMEHEHHS HEe MeHee
20 MOwm.

ConpoTuBJEHHE 3aHIUTHOTO 3a3zemiieHus He Honee 0,1 Om.

Crenens 3amMTh obecneunBaemas 00010ukaMu ommeTpos 1P40 mo F'OCT 14254,

Onexrponuranue ommerpos TC-2, TC-3, TC-200 ocymecTBisieTcs: IepeMEHHEBIM Hanps-
xerueM (220 = 22) B u wactoroit (50 £ 1) '

Onextponuranre oMmMeTpoB TC-1 ocymectBusercs oT 4 GaTapeit Tuna AA HalpsHKEHHEM
1,5B.

HOpMaJILHble YCJIOBHA IPUMCHEHUA!

- TeMIlepaTypa OKPYXaroLIEro BO3AYXa, “C ..o, 20+ 5;
- OTHOCHTEJIBHAS BJAXKHOCTD BO3AYX; Y0 «vvtinrteiniiaainieenneeannenn, ot 30 nmo 80;
- atmocdepHoe nasieHue, klla (MM pT. cT.)........ o1 84 no 106 (ot 630 no 795);
- 4acTOTa MUTAOIIEH CeTH, II1 ..., 50,0 £0,5;
- HaIlIpsDKEHME NMUTAIOIIEH ceTu rnepeMeHHOoro Toka, B.................. 220,0 £ 4.,4.

Paboune yc10BUs IPUMEHEHHUS:
TC-1. TC-3, TC-200

- TEMIIepaTypa OKpPYXKaromero Bo3ayxa, °C.............ooooo.. ..0T 5 1o 40;
- OTHOCHUTEJIbHAS BJAXHOCTb BO3AYXa, Y0 ..vvvvvvennn... .10 80 npu 30 °C;
- arMocdepHoe nasieHue, klla (MM prT. CT.)....... 0T 84 ha(s) 106 7 (ot 630 o 800);

- HaIpsDKEHHE MUTAOLIEH CeTH MepeMEeHHOT0 TOKa, B..................... 220 £22;
- YAaCTOTA MUTAROIIEH CeTH, I Tl ..ot i, 501,
TC-2

- TeMIepaTypa OKpYkKarolero Bo3ayxa, “C ..., 20+ 5;
- OTHOCHUTEJIbHAS BJAXKHOCTD BO3AYX@y Y0 +vvevviietianneeannnennnennns ot 30 mo 80;
- atmocdeproe narnenue, k[la (MM pt. €T.)........ oT 84 no 106 (ot 630 no 795);
- YacTOTA MUTAOMICH CeTH, [ 11 ..o e, 50,0 £0,5;
- HalpsDKEHHE MUTAIOLIEH CeTH IepeMEHHOro TOKa, B.................. 220,0 £4.4.
[TpenennHbIe yCIOBUS TPAaHCTIOPTHPOBAHHUS:

- TeMIeparypa OKpysKarouero Bo3ayxa, °C............... ot munyc 50 o mmoc 70;
- OTHOCHUTEJbHAS BAQKHOCTD BO3AYXA, Y0 .ovvvviiiiiiiii e, 10 95 npu 30 °C;

- atmocdepHoe pasnenue, klla (Mm pT. ¢T.).......0T 84 10 106,7 (o1 630 10 800);
- TpaHCIIOPTHAs TPsICKa:

= UHCJIO YAAPOB B MEHYTY ..evtnuttanttneteeneentieeateenineennneanneenes ot 80 g0 120;
- MAaKCUMAaJIBHOE YCKOpEeHHeE, MICE 30;
- IPOJODKUATETIBHOCTD BO3IEHCTBHIS, U «.v v veeiieteiitianennanaeaentenneieneenens 1.
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3HaK yTBep:KAeHHs THIIA
3HaK yTBEPXKAEHMA THIA HAHOCHTCS (POTOXMMHYECKMM HIIH I€YaTHBIM CrIocobOM Ha Map-
KHPOBOYHYIO IIaHKY, YCTAHOBJICHHYIO Ha 3aaHel nanenu ommetpa (g TC-1, TC-2) uwm kphimke
ommetpa (mast TC-3, TC-200) u mevaTHBIM croco0OM Ha TUTYJIBHBIM JHCT PYKOBOACTBA IO IKC-
IyaTaluHn.

KoMIIeKTHOCTE cpeacraa mmepeﬂuﬁ
B KOMILIEKT IToCTaBKH BXOJAT:

Tabmuua 7 — KomnuiexT nocrasku ommetpos TC-1

HanmeHnoBanue coctaBroit yacTu Konunyectno, mr.
1 Mukpoommerp TC-1 PYKIO 411212.032 1
2 barapes AA 1,5B 4
3 Kabear XDK-Kelvin (66.9795-250) 1
4 «Muxpoommerp TC-1. PykoBOACTBO TO OKCIIIyaTanmu» 1
PYKIO 411212.032 PD
5 Amuk ynakoBoYHBIH 1
Tabauua 8 — Komnnexrt nocraskn ommerpos TC-2
HauMeHOBaHHe COCTABHOMN YacTH Konuuecrtno, mT.T
1 Mukpoommetp TC-2 PYKIO 411212.039 1
2 Kabens cereroit k [1K
3 Kabesnb nsmepurensusiii PYKIO.685641.006 1
4 Kabenp nnrepdeiicanni RS-232
3 «Muxpoommerp TC-2. PykoBOACTBO 10 sKCIIyaTaluu 1
PYKI0.411212.039 PO»
4 SmuK ynmaxoBOYHBIN 1
Tabmuna 9 — Kommexr nocrasku ommerpos TC-3
Haumenopanue cocTaBHOM yacTu Komnyectso, oir.
1 Mukpoommerp TC-3 PYKIO 411212.040 1
2 Kabes cereroit k [1K 1
3 Kabenp u3meputenssrnii PYKIO 685641.007
3 «Muxpoommerp TC-3. PykoBOACTBO MO 3KCILTyaTaIUu 1
PYKH).411212.040 PO»
| 4 SIuuK yIaKoBOYHbI 1
Tabmna 10 - Kommekt noctaBku ommeTpos TC-200
HanmeHnoBanue coctaBHO# yacTu Konugectso,
IT.
1 Mukpoommerp TC-200. PYKIO.411212.038 1
2 Kabenb ceresoit k [1K 1
3 Kabesp n3meputenshbiil PYKHO.685641.005 1
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PYKI0.685623.024

4 «Muxpoommerp TC-200. PykoBoAcTBO no skcrutyarauuu. PY- 1
K10.411212.038 PO»
5 Kabesp qucTaHUMOHHOrO yIpaBIeHus 1

| 6 JIKK yIaKoBOYHbIH

[Tosepra
ocymectsisieres no F'OCT 8.366 ¢ nononneHunsaMH, NIpUBEIEHHBIMHE B pasaene «IloBepkay
JOKYMEHTOB:
- «Mukpoommetp TC-1. PykoBonctso no skcrutyatauun. PYKI0.411212.032 PDy;
- «Muxpoommerp TC-2. Pykosoactso no sxcmtyatauun. PYKHO.411212.039 PDy;
-«Muxpoommerp TC-3. Pykosozactso no axcrnyatanuy. PYKE.411212.040 PDy;
-«Muxpoommerp TC-200. PykosoacTso no sxcmnyaranuu. PYKEO.411212.038 PD», yr-
BEPXIEHHBIX B 4acTu pasjena «[losepka» pykosoautenem ['TIM1 CU OBY «Ilenszenckuit [ICM»
24 mrons 2013 r.

IlepeveHs peKOMEHTyeMbIX OCHOBHBIX CPEJICTB [TOBEPKH IPEACTaBNIeH B Tabnuue 11.

Tabauia 11

LNQ

Haumenosanue u tan |

CPeACTBa U3MEPEHUN

MeTponoruyeckue XapakTepUCTHKA 1

1 | Mepa anexTprueckoro Huana3oHn BOCTIPOU3BOAMMEBIX conpoTusieHnit ot 0 no 111111 Om
CONPOTHBIIEHUS MHOTO- crynensimu 0,01 Om. Kiace tounoctu 0,005 - 0,02.
3Haqnas P3026

2 | Karymka snexrpudecko- | HomunansHoe 3Hadenue conpotusienns — 100 Om;
ro conpotusienus ume- | Knacc rounoctu — 0,01.
putenbHas P331

3 | Karymxa anexktpuyecko- | HomuHanbpHOe 3HaueHue conpotusierus — 10 Om;
ro conporupieHus usMe- | Kiace rounoctu — 0,01.
putenpHas P321

4 | Karymxka siektpudecko- | HomuHansHOe 3HadeHue conpoTusieHus — 1 Om;
ro conporusiienus usme- | Knace rounoctu — 0,01.
putensras P321

5 | Karyuxa snexrpuuecko- | HoMunansrnoe 3Hauenue conporusienus —0,1 Om;
ro conpoTusaeHus usMe- | Knace rounoctu — 0,01.
putenbHas P321

6 | Karymxka snextpudecko- | HomuHamsHOe 3HaUeHue conporusienus — 0,01 Om;
ro cornporusienus usme- | Knacc rounoctu — 0,01,
putensHas P310

7 | Karymka snektpyuecko- | HomuHanrHoe 3Hauenue conporurierud — (0,001 Ow;
ro conporusieHusa usme- | Knacc toynocta — 0,01.
putenbHas P310

8 | Karymka anexrtpuuecko- | HomuHansHoe 3nadenue conporusienus — 0,0001 Owm; !
ro conpoturnenus usme- | Kiace tounoctu — 0,05.
putesbHas P323

|

9 | LLlyHT u3MepuTenbHbIH HomunaneHoe conporupineHue 10 MxOm
7510MC-7,5kA-0,5 Knace Toynoctu 0.5

10 | KomnapaTop nanpsxe- JuanazoH Bocnpou3BoauMeIx Hanpsbkenuit ot 0 go 10 B;
Huit P3003 Knacc Ttounoctu 0,0005.

11 | Myneramerp nudposoil | Jlnanazon usmepenuit Hanpsbrenuit o 1000 B.

Fluke 8846A ITorpemnocts u3mepennit HanpsoxeHu 0,002 %
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CrejleHus 0 MeTOAMKAX (MeTOAAX) M3MeEPeHH
Metoauka u3MepeHHH IpUBeeHa B pazjiesie 2 pyKOBOACTB 10 SKCIUIyaTall iy,

HopmaTHBHbIE JOKYMEHTBI, YCTAHABJIHMBAKMHUe TpeOoBaHUs K MUKpoomMeTpam TC
I'OCT 8.028 — 86. I'CU. T'ocynapcTBeHHBIH NEPBUYHBIA 3TaJIOH M FOCYAapCTBEHHAs MOBE-
pouHas cXeMa II CPEICTB U3MEPEHUH JIEKTPUIECKOIO COPOTUBIICHHUS

Pexomenmanuu no odJacTaM npuMeHeHUs B cdepe rocyIapcTBEHHOr0 peryJTHPOBaHHs ofec-
NevYeHHs eITMHCTBA U3MepeHNi

M3mepenus, npenycMOTpeHHbIE 3aKOHOAATEILCTBOM Poccuiickoit Denepannu o TexHuYe-
CKOM DeryJIMpOBaHHUU

Usrorosurensn

OtkpeiToe akiuoHepHoe obmectBo «HMM  anexTpoHHO-MEXaHWYECKHX NpUGOPOBY
(OAO «HHUHMDBMII»)

Agnpec: 440000, PO r. [lenza, ya. Kapakoszosa, 44

Ten. (8412) 47-71-69, 47-72-86  e-mail: tbmc(@sura.ru

HcnbiTaTenbHblii HEHTpP

' CU DenepanpHoe OromxeTHOE yupexaeHHe «l OCymapCTBEHHBIM perrHOHaIbHBIM
LEeHTp CTaHJapTH3allui, METPOJIOTHH U ucnelTaHui B ller3eHckol obnacti» (OBY «lleH3enckuii
LHCM»)

Anpec: 440028, r. ITensa, yn. Komcomonbsckas, 1. 20

Ten./paxc: (8412) 49-82-65 e-mail: pcsm(@sura.ru

I'I1 CU ®OBY «Ilenzenckuii [ICM» 3aperucrpupoBad B [0CyZapcTBEHHOM peecTpe
cpenacts u3Mepenuit nog Ne 30033-10.

3aMecTHTEND

PyxoBonurens ®enepaibHoOro
areHTCTBA 10 TEXHUYECKOMY
PEryIUpPOBAHUIO H METPOJIOTHH

®.B. bynsirun
M. «[{?» QQ 2013 r.
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