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OITMCAHUE TUIIA CPEJICTBA U3MEPEHUH
(B pemakuuy, yTBepakaeHHOI npukazom Poccrangapra Ne 1805 ot 28.08.2017 r.)

I'azoananuzaropsl ynuBepcanbHble ['AHK-4 (I"AHK-4AP, I'AHK-4A, T'AHK-4P,
['’AHK-4C, 'AHK-4M, 'AHK-4Pb, ' AHK-4®)

Ha3nauenne cpeacrsa uamepennii

I"asoanamusatopel yausepcanbueie 'AHK-4 (I'AHK-4AP, TAHK-4A, TAHK-4P, TAHK-4C,
['AHK-4M, T'AHK-4Pb, T AHK-4®), (manee - ra3oaHanmud3aTopbl) [peAHA3sHAYEHbl IS
aBTOMAaTHYECKOTO U3MEPEHHS MacCOBBIX KOHIEHTPALUI BPEIHBIX BEIIECTB B BO3AYXE.

Onucanue cpeacTBa H3MepeHHI

[IpuHimn neHcTBHA Tra3oaHalM3aTOPOB OCHOBAH Ha CIEAYIOUIMX METOJaX OIpeje/ieHus
MAaccOBO# KOHIIEHTPALMK BEILECTB, B 3aBUCUMOCTH OT KJIAcCa KOHTPOJIHPYEMOTO BELIECTBA:

- ONTPOHHOCHEKTPO(POTOMETPUYECKHH, TPH  KOTOPOM  HM3MEPEHUS  MPOBOMIATCS
C UCTIOJIH30BAaHUEM CMEHHBIX XHMKACCET;

- JJIEKTPOXUMMYECKHH, [OJIyIIPOBOJHUKOBBIH, TEPMOKATATUTHYECKHA - MPH KOTOPBIX
M3MEPEHHS ITPOBOAATCS MTPH MOMOIIH COOTBETCTBYIOIMIMX BCTPOESHHBIX JaTYHKOB.

OnTpoHHOCTIEKTPODOTOMETPUUECKHI METOA OCHOBAaH HA HU3MEPEHHH CKOPOCTH H3MEHEHMS
ONTHYCCKOM IMIOTHOCTH (CKOPOCTH TOTEMHEHHS) pEeaKTHBHOM JIEHTBI, PONOPLHOHAIBHOM
KOHIIEHTPAIIMHU ONPEIEIIeMOr0 BEIeCTRA.

ONEeKTPOXMMHMYECKHH ~ METOJ  OCHOBAaH Ha  IOTEHIMOCTATHYECKOH  aMIiepoMeTpHH,
3aKIIOYaloneics B M3MEPeHHH TOKa IpPH IEKTPOXHUMHYECKOM OKHCJIEHHH BEIecTBa Ha paboueM
3JIEKTPOJIE DIEKTPOXHMHYECKOH sueliku. CHIa TOKa NPONOPIHOHATEHA MAaCCOBOH KOHIICHTPAIIHH
BEIIECTBA B AHAJIM3UPYEMOM Trase.

[onmynpoBOJHUKOBEIM METO| OCHOBAH Ha HM3MEPEHHH H3MEHEHHS DJIEKTPONPOBOIUMOCTH
TMOIYIPOBOJIHUKOBOIO Ia30UyBCTBUTEIBHOTO CIIOA TIPH XHMHYECKOH ajcopbuuu rasa Ha ero
IIOBEPXHOCTH, IPOMOPIHOHATBHOM KOHIEHTPALUH ONpe/IeliieMOr0 BellecTBa.

TepmokaranuTHueckuii METOJ OCHOBaH Ha H3MEPEHHWM HM3MEHEHHs IIPOBOJMMOCTH Ha
IUIATHHO-TIAJIAANEBOM ~ JIEKTPOJe IPH TEPMOKATATMTHYECKOM peakIMH, NPONOPIHOHAILHOM
KOHIEHTPAIIMH OTIPEIEIsIeMOT0 BeIeCTBa.

I"azoananu3aTop - yHHMBEpCAIbHBIH MHOTOKAaHAIBHBIA MPHOOP CO BCTPOECHHBIM HACOCOM,
NaMATBIO ¥ MHTAHHEM OT CeTH nepeMeHHoro Toka 220 B unu ot akkymynsitopa 12 B.

I"a30aHanu3aToOpPhI BHITYCKAIOTCS B CIEAYIOMINX MOIH(DUKAIAIX:

Tabmuna 1 - Moaudukanuu ra3oaHaIn3aTopoB

u JlemuMaibHBbIi AHanuzupyemas
a3BaHue
HOMED cpenia OcobOeHHOCTH KOHCTPYKITHH
1 2 3 4
ATMOChEepHBIi
4215.002. @
TAHIC4AR 56591409-2002 o Bo3ﬂ§r;{H1:;?6oqu ITepenocHoii, 11 epUOIHYECKOrO
——| M HEIIPEPBIBHOTO KOHTPOJIS.
['AHK-4 A 56 59‘:241059'220020'2_01 ATM;S;?I?;HHH OGecneunBaeT BO3MOKHOCTL pabOThI Ha
CATKA P 4215.002. Bosayx paboueit | Y
] 56591409-2002-02 30HBI
FAHK-4C 4215.002. ATE(;?;EP ot CrauuoHapHbIi, HEOOCTy)KUBAEMBIH, JUIs
i 56591409-2002-03 paﬁoqeﬁﬂ::}m HENPEPBIBHOIO KOHTPOJIA




=
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1 P 3 4
4215.002. AtmochepHBIH ) i )
'’AHK-4 M 56591409-2002-04 |4 Boaﬂz())(ﬂia:fioqen CraiMoHapHbli, MHOrOKaHaAJILHBIA
Atmochepnsiii | [leperocHo#, poOOTH3HPOBAHHBIH.
'AHK-4 Pb 451 M0z, ¥ BO3/1yX paboueii | OGecneynBaeT BO3MOXKHOCTL paboThI HA
56591409-2002-05
30HBI XOJ1y.
Kontponb [TepenocHOi, 111 NEPHOAMYECKOTO
T AHK-4 4215.002. OKpYXarolllel |HM HEeIPepPbIBHOTO KOHTPOJIS.
56591409-2002-06 cpelsl 1o Ob6ecneunBaeT BO3MOXKHOCTH pPabOTHI HA
buzdaxropam |xouny

Pesxum pabotel aBTrOMaTH4eckuii. [lpu BKITIOYEHHH razoaHanH3aTOpa BCTPOEGHHBIH Hacoc
NPOKaYMBAET BO3/AYX Yepe3 NaTduKu U XHMKacceTy.

B paGorte npubopa Hcionb3yercs MeToJ NpsSMbLIX H3MepeHHi. M3Mepenus KoHIEHTpauui
BBITIOJIHAIOTCS TIOCIIE0BATENBHO (B OJIHO H TO JK€ BPeMsl HOAKIIIOYEH OJIHH KaHal).

Pesynbrartel W3MepeHH# BBIBOIATCS Ha quciviell B uugpoBom Buae. [Ipu mpeBpnnennu
YCTAHOBIIEHHOTO IPEE]bHOI0 YpPOBHS KOHLEHTpaUMH cpabaTbIBaeT 3BYKOBas M CBETOBasd

CUTHaJITH3aIlHH.

BHernHue BH/IBI Ta30aHAIM3ATOPOB PA3THYHBIX MOAM(HKAIMI NPHBEJICHB] HA PHCYHKAX 1-5.
I'azoananusarop ['’AHK-4M BeinmyckaeTcs B KOpIycax pa3sHbIX HCHOJHEeHHH (pHCcyHKH 3.1, 3.2).

FAJOAHANWU3ATOP 'ﬁ
&

Pucynok 2 - O6uuii Bua razoananuszaropa 'AHK-4C
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FAZOAHANHW3ATOP TAHK-4 M

Pucynoxk 3.1 - O6umit Bug Pucynoxk 3.2 - OGIHHﬁ BHJI

razoa"amusatopa 'TAHK-4M razoanaimsaropa ' AHK-4M
(ucnonnenue 1) (ucriosnHeHue 2)

Pucynok 4 - O6mmii Buza razoananuzaropa 'AHK-4Pb

Pucynoxk 5 - O6muii Bua razoananusaropa 'AHK-4®
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Cxema IUIOM6PIpOBKH OT HECAHKLIHOHHPOBAHHOI'O NOCTYIIAa H 0003HaueHne MecTa HAaHECEHHS
3HAKa IIOBECPKH NPHUBEIACHEI HA PHCYHKE 6.

Mecto
HaHECEeHH
3HaKa MOBEPKH

Mecto maoM-
OHpPOBKH

Ly A N A el 1 s

Pucysok 6

IIporpammuoe obecnieueHne
["a30aHaM3aTopbl UMEIOT B CBOEM cocTase mporpammuoe obecnieuenue (I110), mpennasnaueHHoe
JUIS M3MepeHHs KoHieHTpaiuu W BbiBojga Ha JKKW pesynbraToB M3MepeHHi, XpaHEHHsS JaHHBIX
W3MepeHuil B maMsTH, nepenady gansbix B [1K.
I1O coctout u3:
- aBTOHOMHOM 4acTH, BcTpoeHHOM B Kopnyc. Yactu I1O mnpencrasneHHbl (aiinamu
(cMm. Tabmuny 2);
- 1O nnst aBTOHOMHBIX MOy TIEH.
JUis QyHKIMOHMPOBAHHS I'a30aHAIA3aTOPa HEOOX0AMMO HaTMuue BeTpoeHHoit yactu [10.
VpoBeHb 3alHThI IPOrPaMMHOI0 obecreyeHns «HU3KHi» B cooTBeTcTBUH ¢ P 50.2.077-2014.

Tabnmuua 2.1 - WpentnuKanuoHHBIE JaHHBIE ABTOHOMHOM YacTH NPOrpaMMHOro obecnedeHHs
I"’AHK-4 (BcTpoenHoe, 10 3aB. Ne 500)

WnentudukanaoHsbie JaHHbIE (IIPH3HAKH) 3HayeHue
Wnentuduxanuonnoe Haumernosanue 110 v 8.18.bin
E{())Mep BepcuH (MaeHTH(UKAILIMOHHBIH HOMEp) He HibKe 8.18
Ilndporoii nnentudukarop 110 9F6453D8109A900E4953554280FC11EB
AJITOPHTM BBIYHCICHHS IH(PPOBOTO
MD5
unerTupukaropa [10

Tabnuna 2.2 - WiaenTHduKanuoHHbIE JaHHBIE AaBTOHOMHOM YacTH NPOrpaMMHOro obecnedeHHs
I"’AHK-4 (BcTpoennoe ¢ 3aB. Ne 501)

WUnentudukanmonnsie JaHHbIE (TIPH3HAKH) 3HayeHue
Wnentudukanmonnoe HaumenosBanue 110 v 8.21.01bin
Eoomep BEPCHH (HACHTH(PUKAIIHOHHBIH HOMED) He ke 8.21
Ilndposoii naentuduxkarop 110 DOB9CDDA4E24643038737EFAS5206E779A

AJNTOpHTM BBIMHCICHHS HH(POBOTO

unentudukaropa [10 MD35
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Tabmuua 2.3 - WaeHTHHUKAUMOHHBIE JaHHBIE ABTOHOMHONM YacTH IPOrpaMMHOro obecneueHus
I"’AHK-4 (BcTpoeHrHoe ¢ 3aB. Ne 2701)

WpenTH(uKannoHHbIe JaHHbIE (IPU3HAKH) 3HavyeHue
Wnentudukanmonnoe HaumeHoranue [10 v 8.22.01 bin
goOMep BEPCHH (MICHTU(PHUKALMOHHBIH HOMED) He Hibke 8.22
Lludposoii uaentudukarop 10 8793067F4BB829EF5A852FEC38378B2E
ANrOpPUTM BBIYHCIIEHUS THPPOBOTO MD5

uaenTugukaropa [10

Tabmmua 2.4 - MneHTH(HKAIMOHHBIE JAHHBIE ABTOHOMHOM YacTH MPOrPaMMHOIO obecredeHus
I"’AHK-4C (BcTpoeHHOE)

WnentudukannoHuble JaHHbIE (IPU3HAKH) 3HayeHue
WnentndukanuonHoe Haumenosauue [10 v_8.21.02. bin
goomep BepcHH (MICHTH(UKALIMOHHBIH HOMEp) He Hibke 8.21
Lingporoii naentudukarop [10 5C054E7212BDFA2331B4D2EAD15075DA
ANTOPHTM BBIYHCIICHHS HH(PPOBOTO MD5

uaentudukaropa 110

Tabmuma 2.5 - WnentudukanuonHble IaHHBIE aBTOHOMHOM YacTH IIPOrPaMMHOro obecredeHus
I"’AHK-4M (BcTpoeHHOE)

MnentudukannoHHble JaHHbIE (IPU3HAKH) 3HaueHue
Wnentudukanmonnoe Haumenosauue [10 v_8.21.02. bin
ggMep BEpCHH (MICHTH()UKAIMOHHEBII HOMEp) a s B
Ludposoit uaentuduxarop 110 5C054E7212BDFA2331B4D2EADI15075DA
ANTOPHTM BBIYHCIICHHS IU(PPOBOrO
MD5
uaentudukaropa I10

Tabmuna 2.6 - HneHTHdHKAMOHHBIE NaHHBIE ABTOHOMHOW YacTH IPOrpaMMHOTO obecredeHus
I"’AHK-4® (BcTpoeHHOE)

W ienTHduKalmoHHbIe JaHHbIC (TPH3HAKH) 3HaueHue
WnentudukanponHoe Hanmenosanue [10 tbf v1.01.hex
Egmep BepCHH (MIEHTHHUKALIMOHHBIN HOMED) _—
Iu¢posoii unentudukarop [10 029DB8B5B97F124DSEOFFD30A8DDAOAC
AJITOpHTM BBIYHCIICHUS LUPPOBOIO MD5

unentudukaropa [10

Tabnuua 2.7 - UnenTuduxanuonHbie JaHHbIE IPOrpaMMHOr0 obecneyeHus Ui cheMHoro Moy M1
OUJI (BcTpoenHoe)

Wnentuduranmonssle JaHHbIE (IPH3HAKH) 3HaueHHe
Wnentudukanmonnoe nHaumenopanue [10 fid v 2.01.hex
Elgmep BepcuH (MAeHTH(PHUKAIMOHHBIN HOMEp) e e 0]
[{ndpopoit uaentudukarop 110 45B90B2EA4A6F952560640B473E9F7E4
ANropuT™ BhIYHCIEHUS H(POBOTO MD5

uaeaTugukaropa [10
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Tabmiua 2.8 - MnenTuduKannoHHble JaHHBIE IPOrPAMMHOTO 0OECIIeYeH s [UIsl CheMHOro Moys M1

FIGARO (BcTpoeHHOE)

UnenTudukaiuoHHble JaHHbIE (IIPU3HAKH)

3nauenue

HnentuukannonHoe HaumeHoBanue [10

fig v 2.01.hex

Homep Bepcun (naeHTH)HKAIHOHHEL HOMEp)

HaeHTHdukaropa [10

10 He Huxe 2.01
Ludposoit naertudukarop 110 03858FC74E225DE91E09012033DE4507
AJITOPHTM BBIYHCIIEHHS TH(POBOrO MD5

Tabmuua 2.9 - UnenTHdHKauHOHHbBIE TaHHbIE IPOrPAMMHOIO 06ECTICYEH S JUISL CeMHOIO mMoxyist U]1

9X (BcTpoeHHOE)

WnentudukaionHble JaHHbIe (TPH3HAKHA)

3HayeHue

Unentnduxannornoe Hanmenopanue 110

ech v 2.01.hex

Homep Bepcuu (nneHTHdHKaLMORHBIH HOMED)
I10

He Huxe 2.01

[udposoii unentupukarop I10

64AF2ASEFE941DB75A317658B5D21811

AJIrOPHTM BBIYHCIEHHS E(POBOro
uaeaTudukaropa [10

MD5

Tabmmua 2.10 - MnenTuuKanuoHHbBIe TaHHBIE IPOrPAMMHOTO 0OECTICUEHHS! JUIS CHEMHOTO MOJTYJISI

UJI DART (BeTpoenHo€)

WUentudukannonnble faHHbIe (TPH3HAKH)

3HadeHue

Unenrtnduxannonsoe naumenopanune [10

ech v 2.01.hex

Homep Bepcun (naeHTHpHKAMOHHBIH HOMep)
110

He Huxe 2.01

Lluposoii unentuduxarop IO

64AF2ASEFE941DB75A317658B5D21811

AJITOPUTM BBEIMHCIIEHHS IH(POBOTO
uaeHTH(ukaropa [10

MD5

Tabmnua 2.11 - VnenTHHKALMOHHbIE TaHHEIE IPOrPAMMHOTO 0GECIIEYEH s U ChEMHOIO MOTYJIsI

NI OXYGEN (BctpoenHoe)

WnenTudukaioHHble JaHHbIe (TPU3HAKHA)

3HaueHue

Unentuduxanuonnoe Hanmenosanue 110

oxy v 2.01.hex

Homep Bepcun (uneHTHHKAIMOHHBIH HOMep)

ujaeHtudukaropa I10

1o He ke 2.01
Ludposoii uaentnduxarop I10 79FAFBA4EA4A14796BAC831713042D9F
AJITOPUTM BEIYHCIIEHHS TH(PPOBOTO MD5

Tabnuua 2.12 - MnentudukanioHHble JaHHBIE TTPOTPAMMHOTO 00ECIICYEH S UIS CHEMHOTO MOy IS

UJT SMART (BcTpoenHoe)

WieHTH(UKaIIHOHHBIE JAHHBIE (IIPU3HAKH)

3HadeHue

Wnentuduxannonnoe Haumenosanue 110

smart v 1.02.hex

Homep Bepcun (MaeHTHHKAIMOHHBIH HOMEp)
[10

He Hmxe 1.02

udposoii unentnduxarop I10

BF293B125E3A3332AB3BB31EEF415AD3

AJITOPHTM BBIMHCIIEHHS HH(PPOBOTro
unenTudukaropa [10

MD5
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Tabnuma 2.13 - UnentuduranMoHHble JaHHBIE TPOrPAMMHOIO OOECIeYeHHs JIUIS ChEMHOIO MOJIYJIs
U DYNAMENT (BcTpoeHHOE)
WnentudukalMoHHbIC JaHHBIE (IPU3HAKHA) 3HaueHue
WUnentudukannonHoe HauMmeHoBanue [10 dyn v 1.02.hex

Homep Bepcuu (MaeHTHGHKAUMOHHBIH HOMED)
110

He Hike 1.02

Iludposoii npentudukarop [0

1FASE02C9242B03BD86971727735F 751

AJITOPHTM BBIMHCIIEHHS [TH(PPOBOTO
ueaTudukaropa [10

MD5

Tabnuua 2.14 - VnenTHpuKanMoHHbIE JaHHBIC POTPAaMMHOTO O0ECTICUCHHUS /IS ChEMHOIO MOJIYJIs

NI JlenTa (BcTpoeHHOE)

W nenTHHKalHOHHBIE JaHHBIE (IPU3HAKH)

3HauyeHue

Wnentudukannonnoe HaumeHosanue [10

rib v 2.02.hex

Homep Bepcun (maeHTHhHUKaAIIMOHHBIH HOMED)
110

He Hmke 2.02

[{udposoii npertuduxarop 10

DSEDI9ECSE7AAE28ABEB6371987B4A33

ANTOPUTM BBIYHCIIEHHUS IIHPPOBOrO
uaentuukaropa [10

MD5

Merponoru%cxne H TEXHHYICCKHE XapaAKTEePHCTHKH

Tabnuna 3 - Metponoruyeckue XapakTepHCTHKH ra3oaHain3aropa

HaumenoBanne xapakTepUCTHKH

3uauenue

JlnanasoH H3MepeHHil KOHLEHTPAINil BPEIHBIX BEIIECTB B
atMocdepHOM BO3yXe

ot 0,5 IIK.. mo 0,5 ITIK, 5.

Jlnana3oH u3MepeHHil KOHIEHTpalMii BpeIHbIX BELIECTB B
BO3/1yXe paboueii 30HBbI

ot 0,5 IIJIK,, ; no 20 IT1K, 5.

JluanasoH u3MepeHHi KOHIEHTpaluil BpeHBIX BEIIECTB B
BEHTBBIOpOCAX (M TEXHOJOTHYECKHX ra3ax)

tonee 20ITIK, 5
¢ pa30aBUTENISIMH

Hpe,uenm OCHOBHOH OTHOCHTEILHOM TMOTPEIIHOCTH mmepennifl,

% +20
[Ipenens nomyckaeMoi TOMOIHUTEILHOMN MTOTPEITHOCTH
00yCIIOBIIEHHON BIIMSHHEM TEMIIEPaTyPhl H JIaBJICHHS, & TAKKe 0.2
coJiepKaHHeM He M3MEPAEMBIX KOMIIOHEHTOB I'a30BO#H CMeCH B ’
JOJISIX OT OCHOBHOM NOTPEITHOCTH
Tabmuua 4 - OCHOBHBIE TEXHHYECKHE XaPaKTEPUCTHKH
HaumeHoBaHHe XapaKTepHCTHKH 3HayeHue

1 2
["aGapuTHBIE pa3Mephl IEPEHOCHOTO ra30aHaiu3aTopa, MM, He Oomee 250x200%150
["aGapuTHbIEe pa3Mepsl CTAIMOHAPHOTO ra30aHaAIM3aTopa, MM, He Holee
Bpemst paboTbl 6e3 KOppeKTHPOBKH, MECSIIEB, HE MeHee 350x330x275
Bpemsi paboTbl 6e3 noa3apsiki akKyMyJIsiTopa, 4ac, He MeHee 12

4

Macca nepeHocHoro razoananusaropa, Kr, He 6osee 3.5
Macca cTalimoHapHOT0 ra3oaHaliM3aropa, Kr, He Oosee 8,0
[Torpebngemas MomHOCTE TEPEHOCHOTO ra3oananu3aropa, B-A, He 6onee 8
[Torpebngemas MOIHOCTE OJTHOTO MOJTYJISI CTAIIHOHAPHOTO
razoaHaiusaropa, B-A, e 6onee 20
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1 2
VenoBus sKCIUTyaTaliy ra3oaHaims3aTropa:
- TeMIepaTypa OKpy’kalomero Bo3ayxa, °C:
a) 6e3 npuMeHeHus: TepMocTaTa ot +5 no +50
0) ¢ ucnosb30BaHHEM TEpMOCTATa or -50 go +5
- OTHOCHTEJIbHAs BJIAXKHOCTh OKPY’KaIOLIEro BO3/1yXa IIpU TeMIeparype
+35°C, %, He Gonee 80
- atMocepHoe nasnenue, klla ot 86,0 10 106,7
Cpoxk ciry0bl razoaHan3aropa, JIET, He MEHee 8
Bpems nporpesa nociie BKIroYeHHs pubopa, MuH, He 6oiee 15
Bpems nukiia usmepenuii, ¢, He 6osee:
- JUISL XHMKacceT 30
- JUIl BCTPOEHHBIX JaTYHKOB 20
IIpopomxkurensrOCTH 0TOOPa NP0, ¢, HE Gosee 30
Hanpsokenue nutanus, B 220
Yacrora, 'y 50+1
HanpspkeHne MUTaHus OT akKymyJisitopa, B 12,0;':82

HaumeHnoBanue BCHIECTB U JAHara3OHbI H3MCpCHI/Iﬁ MaCCOBBIX KOHIICHTpaL[Hﬁ IpeaCTaBJICHBI

B TabHIE 5.

Tabimna 5 - Ilepedens BemeCTB U AHANa30HbI H3MepeHHi razoananuszatopos FAHK-4

Jlnana3oHbl H3MEPEHHiT MaCCOBBIX KOHIIEHTPALH
BPEJIHBIX BEIECTB, MI/M’
XHM.
HanmenoBanue BenecTpa — A P
aTMoc(epHOro Bo3yxa BO3/1yXa pabodeit 30HbI
0,5TTOK . - 0,5TT1AK; 5 0,5TTAK, 5. - 201K, 5,
1 2 3 4
A30Ta THOKCH]T NO; 0,02 1 1 40
A30Ta OKCHJI NO 0,03 o 25 100
RPIIORII C3H3N 0,015 0,25 0,25 10
(mpom-2-eHOHUTPHIT)
AkposenH (mpon-2eH-1-ab) C;H,0 0,005 0,1 0,1 4
AMMHaK NH; 0,02 10 10 400
AHTUApU] CEPHUCTHIH SO, 0.025 5 5 200
(cepa muokcHm) |
Aneranbaeru (3TaHalib) C,H;0H 0,005 2.5 2.5 100
AuetoH (npomnas-2-oH) C3HsO 0,175 100 100 4000
AnetoHUTpHII (YKCYCHOM CoH-N 0.05 5 5 200
KHCJIOThI HUTPHJI) i ’
AdpO30J1b KPacKH . 0.1 25 25 1000
(1o kcusony) '
benzun - 0,75 50 50 2000
benzon CeHe 0,05 2.5 2.5 100
SFTaEeT Ay e -Se0n) C,H,OH 0,05 5 5 200
(GyTHIIOBBIH ciHpT) = ’
BYTPUIaLIeTaT C(,H ] 202 0,05 25 23 1000
Byrunen (2-metunnpon-1-eH, C.H 15 50 50 2000
Oy1-1-eH) s ’
Bununanerar sTeHunanerar C4HgO, 0,075 5 5 200
Jlu3ensHOE TOIINBO - 30 150 150 6000
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1 2 4

1,2-Jluxnoparan C,H,4Cl, 0,5 5 5 200
H3o6yranon (byras-1-oi) C4H;00 0,05 5 5 200
Hzonpormunbenzon
(1-MeTtunatun-6en3o) CoHy e =2 42 ik
Kucnora mypaBsuHas CH,0, 0.025 0.5 0.5 20
(MeTtaHoBas KHCIIOTa) ’ ’ i
Kcunon (qumernnbenson) CgHo 0,1 25 25 1000
MeTtanon CH;0H 0,25 2.5 2,5 100
Mertun-2-MeTunnpon-
2-eHoar (N!erun MeTaKpuJiar CsH;0, 0.005 5 5 200
METHJIOBBIH 3¢hup
METaKpHJIOBOH KHCIIOTHI)
MeTunbenson (tomyoir) C7Hg 0,3 25 25 1000
orwsoOx CH;SH 0,003 0,4 0,4 16
(MeTHIMEpKanTaH)
i CoH;NO 0,01 0.25 0,25 10
(MoHo3TaHONIaMKH)
Hadranuu CoHg 0,0035 10 10 400
O30H (0N 0,015 0,05 0,05 2
[Iponan-2-on (M3onponanos) C;HzO - 0,3 5 5 200
[Tponen (nponmuien) C;Hsg . 25 25 200
Yrnepox (Caxa) C 0,025 2 2 80
A i H,S 0,004 5 5 200
(CepoBognopon)
Copoyraepon (yraepon Cs, 0.0025 1,5 1.5 60
JHCYIb(hHI)
Asfprvan- L OR{Crupr CsH,,0H 0,005 5 5 200
aAMMIIOBBIH )
Orernndenson (Ctupoin) CgHg 0,001 5 9 200
Yriepoaa AHOKCHL CO, 1950 4500 4500 180000
b i Co 1,5 10 10 400
(VrapHsiii ras)
b i ) CCL4 0,035 5 5 200
(Yriepon 4-X XJIOPHCTBIIA)
I'nnpoxcubensosn (Penon) CeHsOH 0,0015 0,15 0,15 6
dopMasbaeru CH,0 0,0015 0.25 0,25 10
Tunpodrropux HF 0,0025 0.25 0.25 10
(®PropoBosopon)
Xiop CL, 0,015 0,5 0,5 20
Xiopbenson CeH;sCl 0,05 25 25 1000
L BRI HCI 0,05 28 25 100
(Xnoposogopon)
[uknorexcanox CgH ;0O 0,02 5 5 200
Otanon (DTHIOBBIH CrIUpT) C,H;0H 2.5 500 500 20000
Onokcuatan (DTHIIEHA C,HL0 0.015 0.5 0.5 20
OKCHJT)
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OtanTHON (DTHIMEPKaNTaH) C,HsSH 05 20
2-DTOKCHATAHO
(OTHILENI03015B) CaHi100; 0,35 5 5 200

[Ipumeyanne - s NO, muanason (0,02 - 1,00) mr/m’ (A) - atMocdepHBIil BO31yX, AHANA30H
(1 - 40) Mr/imM® (P) - Bo3yX paboueii 3omel, Tne 0,02 Mr/M° - momoBHHA CpeJIHeCY TOYHOM
kouuentparmu; 1,00 mMr/m® - monosuna CpetHeCMEeHHON KonneHTpammn, 40 mr/m° - 20 ITJIK pa6oueit
30HBL.

l'a3oanamusaroper tina AHK-4 moryT npumenstbes s H3MEpEHHs JIPYIMX BpEIHBIX
BEILCCTB IIPH HATHYHUH ATTECTOBAHHBIX METOIUK H3MEPEHHI.
Jlmanasonsl nokazaHuit Gpu3nyeckux haKTOPOB Mpe/ICTaBIEHb! B TAGIHIE 6.

Tabmuna 6 - Jluanasonsl nokazauuii ¢pusuyeckux hakTopos

H3mepsiemast Benmmunna Emmnuau Jlnana3on usmepeHuii
H3MEpeHHii

Hlym JI6 ot 20 o 130
Bubpauus J16 ot 20 o 160
Ocgemennocts, E JIk ot 1 1o 20000
[lynpcanus ocBeneHHOCTH % ot 0 mo 20
TemioBoe n3nmyuenue MKBT/cM® or 15 no 1000
Anexrpudeckoe none, 50 I ot 0,1 B/™M 1o 100 kB/m
MaruuTtHoe none, 50 'y or 10 A/m 1o 10 kA/m
CBY usnyuenue MKBT/cM? ot 0,5 mo 2000,0
Papnanus MKp/4 or 10 mo 3000
A3pOHHBI /™’ 20 1o 5000
Temneparypa, T “C ot -50 o +50
Bnaxnocts, H % 0 mo 95
Jasnenue, P MM. PT. CT. 700 o 800
Cxopocts Bo3ayxa, V Mm/c 0,1 10 20,0
Craruueckoe none B/m 0,3 no 180,0
[Ipumeyanue - BO3MOXHA BBIZAaYa NOKa3aHMH JPYrHX (H3HYECKHX (akTopoB 1o 3asABKaM
3aKa3yMKa.

3Hak yTBepKAeHHs THNA

HAHOCHTCA Ha JIMUCBYIO TAHENb ra3oaHann3aTopa (poTorarbBaHHYECKHM CIIocoGOM H HA THTYJIBHBIE
JIMCTBI  OKCIUTyaTalHOHHOK nokymenrtamuu KIII'Y 413322002 PO, KIITY 413322002 JJI

THIIOTpaUIECKHM CIIOCOOOM.

KommiekTHOCTH cpescTBa H3mMepennii

Tabnuna 7 - KoMIIeKTHOCTS CpesicTBa H3MepEeHHid

HaumenoBanue O6o3Hauenne Komuyectso
1 3
["azoanamusarop FTAHK-4 1 mT.
Kabenp nuranus cereBoit 1 mr.
Berpoennslii akkymyssitop 12 B 7.2 Ay 1 mr.
3apsitHOE YCTPOICTBO 1 .
Cymxa - kodp 1 mT.
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1 2 3
H3nenwe ¢ orpaHHYeHHBIM { i
pecypcoM - Habop XHMKacceT '
Kommnexr 3UIT:
- punpTp copbrmonusii OC-1; 1 mr.
- puneTp neuteBoii OI1-1; 1 1.
- 30H1 oTOOpa npob; 1 .
- IPEIOXPAHUTEND 3A; 2 Wr.
- Habop XMMKacceT. 1 mr.
Kabenp noakmoyeHusi KOMIIBIOTEPa Ilo cnennansHOMy
JIuCK ¢ mporpaMMHBIM 00ecneYeHneM 3aKazy
KIIT'Y 413322 012 [To cnennansHOMYy
Jloxxurareins
Iy 3aKasy
VYerpoiicto npobonoarorosku YI11/1 AL S Ll e umsiE R
Te 3aKasy
YerpoiictBo npobonoarorosku YI11/2 STy 413522010 e
TY 3aKaszy
KIIT'Y 413322 008 ITo cnenmansHOMY
Bnarootnenurens
Ty 3aKasy
Perniocrae TTI-1 KIT'Y 413322 007 [To cnenuansHOMY
LY 3aKasy
Tepmocrar TC-1 KIII'Y 413322 007- ITo cnenmansHOMY
01TY 3aKazy
Pas6asurens PII-1 KIII'Y 413322 013 [To cnenmansHOMY
2.4 3aKasy
PasGasuress PII-2 KIIT'Y 413322 005 ITo cneunansHOMYy
Ly 3aKasy
Pus6anstrai PII-1/2 KIII'Y 413322 014 ITo cienmansHOMY
TV 3aKasy
Pueanansns g KIIT'Y 413322 006 ITo cnenuansHOMY
TY 3aKasy
Mero/iuka BEIIONHEHHS M3MEPEHHH  BpPE/IHBIX ITo cnenmansnomy
BEIIIECTB B BO3/IyXe 3aKasy
IIpumeuanus:
1 Meroauka nosepku nocrapisieTcst B 1 oK3eMILISpe Ha apTHIO ra30aHATH3aTOPOB, OTIPABIISEMBIX B
OJIMH ajpec.
2 Jloxwrarens IOCTAaBISETCS TO OTAENHOMY 3aKasy HAa KOHKDETHBIH ra30aHamm3aTop (NapTHIO
ra3zoa”aju3aTopos).
3 Tepmoctat TII-1 u TC-1 nocrapisiores 1Mo OTAEIBEHOMY 3aKa3y.
4 VYcrpoiictea npo6onoarorosku Y11, paz6asurenu PIT u PC u BIarooTaenuTeb MOCTABISIOTCS 1O
OT/IETFHOMY 3aKa3y Ha KOHKPETHBIA ra3oaHaau3arop (IapTHIO ra30aHaH3aTOPOB).
5 Meroauka BBITIOJIHEHHs W3MEPEHHH BPEIHBIX BEIIECTB MOCTABISETCS 110 OTAETLHOMY 3aKaly Ha
KOHKPETHBIH Ia30aHAIM3aTOP C YYETOM JIMANa30HOB H3MEPEHHH.

IloBepka

ocymectisiercst 110 goxkymenty KIII'Y 413322 002 J1JT «I"azoananu3aropsl yuusepcansasie TAHK-4
('AHK-4AP, TAHK-4A, 'AHK-4P, T'AHK-4C, 'AHK-4M, 'AHK-4PB, T'AHK-4®). Mertoauka
nosepku» ¢ u3MeHeHueM Nel, yreepxxaennomy OAO OHTI] «MuBepcus» 10 anpens 2017 roxa.
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OcHoBHEIE Cpe/ICTBA MOBEPKH:

- noBepoyHbIe rasoBelie cMecH BellecTs (I1I'C, I'CO) B Gamonax nmoj JaBieHHeM;

- reHeparop o030Ha 1-ro paspsga I'C-024 perucrpamuonssii Homep 23505-08, ¢ juanazonom
xornerTpauuii [TC (0,015 - 0,500) mr/m’, IpeJiesl OCHOBHOH OTHOCHTENbHOM MOrpenHocTH +5%:

- FeHEpaTop rasoBbIX cMecel koMOuHipoBanHblid KI'C-01, peructpanmonnsiii nHomep 24464-03;

- noBepo4HbIH HyNeBoi ras (IIHI') - Bosayx B Gannonax mox nasnenweM no TY 6-21-5-82
# redeparop nynesoro Bo3ayxa ['HI'-01 perucrpanmonnsiii Homep 26765-04;

- MCTOYHHMKH MHKPONOTOKOB ra3oB u mapos no WBSJI418319.013TV, sensorcs paGounmu
3TanoHamH 1-ro paspsna B cootBercteun ¢ TOCT 8.578-2014, PErucTpalMoHHbIi Homep 15075-09.

JlonyckaeTcs MpHUMEHEHHE aHAJOTHYHBIX CPEICTB MOBEPKH, 00eCHeUnBAIONHX orpeJiesieHHE
METPOJIOTHYECKHX XapaKTepHCTHK nosepsieMbix CH ¢ TpebyeMoii TouHOCTEIO.

3HaK 1MOBEpKH B BHJe HAKJIEHKH HAHOCHTCS Ha KopIyc razoaHaiusaropa (MeCTO HaHeCeHHS
YKa3aHo Ha pUCYHKe 6).

Caenenns 0 meroaukax (Meroaax) mamepenuii
NPHBE/ICHBI B 9KCIUTYaTallMOHHOMN JIOKYMEHTALIUH.

ATTECTOBAaHHbIE M 3apPETHCTPHpPOBaHHBIE B DenepasbHOM peecTpe METOIAMKH H3MepeHHik
npejcTaBieHbl B Tabuie 8.

Tabmuna 8
Perucrpanuonssiit Homep 1o
HanmenoBaHne METOIMKH H3MEpeHHT DenepabHOMY PeecTpy METOIHK
H3MEpPEHUH
1 2
Metonuka u3mMepeHnii MacCOBOH KOHIIEHTPAIHH (PPEOHOB
B atMoc(hepHOM BO3yXe H BO3ayXe paGoueii 30HbI ®P.1.31.2014.17138

razoanammsaropom '’AHK-4. No 1-23-2013

Meronuka usmepeHHii MaCCOBOI KOHIIEHTPALMHA cepo- 1
a30TCO/EPKAIHX OPraHHYECKUX COEIMHEHHUI B aTMoc(hepHOM ®P.1.31.2014.17137
Bo3ayxe razoananusaropom 'AHK-4. Ne 1-22-2013

Metomuka u3mepenuit Ne 1-20-2013. Metouka H3MepeHu i
MAacCOBOH KOHIICHTPALMH MapraHIia B CBAPOYHOM a3po30Jie ®P.1.31.2013.14153
B BO3Jlyxe pabouyeii 30HbI razoanammsaropom I'AHK-4

Merosuka u3mepen#ii MaccoBOi KOH-IIEHTPALME METALIOB
H X HEOPraHWYeCKUX COEMHEHHIi B BO3ayXe paboueii 30HbI @®P.1.31.2013.14152
razoananusaropom I'AHK-4 -

Meronuka namepenuit MmaccoBoii KOHIIEH-TPAIlUH IbLTH B
BO3/lyxe paboueii 30HbI razoananuzaropom I'AHK-4. (Buecena ®P.1.31.2012.12433
B3ameH ®P.1.31.2008.06146)

Metonnka n3mMepenuii MaccoBO# KOH-LEHTPAIMA BPEIHBIX
BEIIECTB B BO3/lyXe paboueii 30HbI razoanamsaropom I'AHK- ®P.1.31.2012.12432
4. (Buecena p3amen ®P.1.31.2008.05006)

Metonvka H3MepeHHit MaccoBOi KOHIIEHTpaLHN OpPraHHuYecKux

CIMPTOB B aTMOC(EPHOM BO3/IyXe Ia30CUTHATH3ATOPOM ®P.1.31.2012.12313
I"'AHK-4

MetouKa BEIONHEHHs: H3MEPEHHUIT MacCOBO KOHIEHTPALMH

TaJIOreHONPOU3BO/IHBIX aPOMATHYECKHX, TIPEIEIBHBIX H ®P.1.31.2011.12312

HETIPE/IEbHBIX YTIIEBOAOPOIOB B aTMOC(EPHOM BO3/yXe
razoanaym3saropom I'’AHK-4
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MBMH maccoBoii KOHIIEH-TPAIHH 37IeTa3a | NPOAYKTOB ero
pacnajia B nepecdere Ha JMOKCH]L Cephl B BO3ayxe paboueii
30HBI razoananusaropom ['AHK-4

®P.1.31.2010.06969

MBMU MaccoBoii KOHIIEH-TPAIIMH BPE/IHBIX BEIIECTB B
CBapOYHOM a3p030.i€ B BO3AyXe paboyeii 30HbI
razoa"anu3aropom 'AHK-4

®P.1.31.2010.06968

MBH maccoBoii KOHIEHTPAINH IpeIelbHbIX YTIEBOIOPOIOB H
YTJIEBOIOPOJOB He(TH B aTMOC(HEpHOM BO31yxe
razoanammsaropom 'AHK-4

®P.1.31.2010.06967

MBU MaccoBoii KORIEHTPALMH IIBUIM B aTMOC(HEPHOM BO3TyXe
rasoanannsaropom 'AHK-4

®P.1.31.2010.06966

MBMH maccoBoii KOHIEHTPALMK HETIPeIe/BHbIX H
ApOMAaTHYECKHX YTJIEBOJIOPOIOB, OKCH/IOB H alleTaTOB
HEKOTOPBIX OPraHHYeCKHX BEIIECTB B aTMOCHEPHOM BO3IyXe
razoanaimsaropom I"AHK-4

®P.1.31.2010.06965

MBH maccoBoii KOHIEHTPALHH KHCIIBIX H OCHOBHBIX I1APOB B
arMocepHoM Bo3ayxe razoanaimmuszaropom AHK-4

®P.1.31.2009.06145

MBH MaccoBoii KOHIIEHTpAIMH BPEIHBIX BEIIECTB B
atMoc(epHOM Bo3ayXe razoananuzaropom IAHK-4

®P.1.31.2009.06144

Merozauka u3mepennii MaCCOBOM KOHLIEHTPAIIMH BPETHBIX
BEIIECTB B NPOMBINUICHHBIX BEIOPOCAX ra30aHaIu3aTopoM
I"’AHK-4

®P.1.31.2011.11325

Meroauka usmepennii Ne 1-12-2001 maccoBoii KOHIEHTpALHHA
Cepo- H a30TOCOAEPKANIUX OPraHHYECKUX COeTHHEHHI B
Bo3ayxe pabougeii 30HbI razoanammzaropom FAHK-4

®P.1.31.2011.09651

Metoauka usmepennii Ne 1-11-2011 maccoBoii KoH-IeHTpaun
3(GHpOB, KETOHOB H ANBIETHIOB B BO3/IyXe paboueii 30HbI
rasoananuzaropom TAHK-4

®P.1.31.2011.09650

Metonuka usmepennit Ne 1-10-2011 mMaccoBoit KOHIEHTpAIHH
HEOPraHHYECKUX COCJMHEHHH HEKOTOPBIX METAILIOB B BO3/yXE
paboyeli 30851 razoananuzaropom TAHK-4

®P.1.31.2011.09649

Metomka u3smepennii MacCoBOii KOHIEHTpaIHH
HETPE/ICNIbHBIX H aPOMATHYECKHX YIJIEBOLOPOIOB, alleTATOB H
OKCHJIOB OPraHHYeCKHX BEIIECTB B BO3yXe paboyeil 30HbI
razoasasmzaropom 'AHK-4

®P.1.31.2010.08576

MBH u3mepennii MaccoBOi KOHIIEH-TpaluK (PPEOHOB B
BO3/yXe paboyeii 30HbI razoanammusaropom TAHK -4

®P.1.31.2010.07149

Metonnka n3MepeHHit MaccOBOI KOH-IIEHTPAIHH
FJION€HONPOU3BOIHBIX APOMATHIECKHX, IPEAETBHBIX U
HeNpe/IeNIbHBIX YIIIEBOOPOIOB B BO3/IyXe pabo-ueii 30HbI
razoananusaropom 'AHK-4

®P.1.31.2011.10429

Merozanka u3mepennii oGBEMHOI 10/TH KHCIOPO/Ia B BO3IyXe
paboyeii 30Hb1 razoanamsaropom TAHK-4

®P.1.31.2011.10428

Meroaunka u3smMepeHHi MaccoBOi KOH-LEHTPALMH TPeIeTbHBIX
YIJIEBO/IOPOJIOB H YTJIEBOOPONOB He(TH B BO3/yXe paboueit
30HbI razoananusaropom 'AHK-4

®P.1.31.2010.08575

Mero/ika H3MepeHHii MacCoBOH KOH-IIEHTPALHH CITHPTOB
B BO3/tyXxe paboueii 30HbI razoananuzaropom 'AHK-4

®P.1.31.2010.08574
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MeTtoMKa H3MepeHnii MacCOBOH KOH-LEHTPAIIHH KHCIIBIX H
OCHOBHBIX 11apOB B BO3/lyXe paboueii 30HbI ra30aHaIM3aTOPOM ®P.1.31.2010.08573
I"TAHK-4

Merouka u3MepeHHI MaCCOBOH KOHIEHTPAILIMH BPEIHbIX
BEIIECTB B BO3/[yXe [TACCAKUPCKOTO IOMEINEHHA H KaOHHEI ®P.1.31.2011.11326
aBTOMOOMIILHOTO TPaHCHOPTHOTO CPEJICTBA ra30aHATH3aTOPOM U ’
I"’AHK-4Pb

HopmaTuBHbIE H TeXHHYECKHE I0KYMEHTbI, YCTAHABIMBAIOIINE TPEGOBAHMS K ra3oaHajJIn3aTopam
ynusepcaabibiv FAHK-4 (TAHK-4AP, TAHK-4A, TAHK-4P, TAHK-4C, TAHK-4M, I AHK-4PB,
I'AHK-4®)

['OCT 13320-81 «I"a30aHanu3aTopsl IPOMBIILIEHHBIE aBTOMAaTHYeCKHe. OOIIHe TeXHHYECKHE
YCIIOBHS.

I'OCT P 52931-2008 «IIpu6opbl KOHTPOIA M PETYIHPOBAHHS TEXHONOTHUECKHX [IPOLIECCOB.
O6mue TeXHUYECKHE YCIOBHAY.

I'OCT 8.578-2014 TI'CH. TocymapcTBeHHast NMOBepOYHas CXeMa Juis CPEe/ICTB H3MEpEeHHi
COZePXKaHUsl KOMIIOHEHTOB B Ia30BBIX Cpe/Iax.

I'OCT 17.2.3.01-86 «Oxpana npupoasl. ATMocepa. IIpasuiaa KOHTpoIsi KadecTsa BO3/lyXa
HAceNeHHBIX TYHKTOBY.

I'OCT 17.2.6.02-85 «Oxpana npupogsl. ATMochepa. ['azoaHanus3aTtophl aBTOMaTHYeCKHe 1Ts
KOHTPOJIs 3arpsisHeHus arMocdepsl. Obuine TexHudyecKre TpeOOBaHUs.

['OCT 12.1.005-88 Cucrema crangaproB OGesomacHocTH Tpyaa. O6mime CaHUTapHO-
THTHeHHYeCKHe TpeOOBaHUs K BO31yXy pabouyeii 30HEL

'H 2.1.6.1338-03 «['mruennyeckue HOpMaTHBEL IIpeneibHO-0MYCTUMBIE KOHIEHTpALHH
(ITJIK) 3arps3HAIOMHAX BEIIECTB B aTMOC(EPHOM BO3/lyXe HACETICHHBIX MECT).

I'H 2.1.6.2309-07 «OpueHTHpOBOYHBIE G€30MacHBIE YPOBHH BO3JEHCTBHUS (OBYB)
3arps3HAIONINX BELIECTB B aTMOC(HEPHOM BO3[YXE HACEIEHHBIX MECTY.

I'H 2.1.6.1313-03 «I'uruennyeckue HOpMATHBEL [IpenenbHO-IOMYCTHMBIE KOHLEHTpalku1
(ITIK) BpennbIX BelnecTB B BO3/yxe paboueii 30HBI».

I'H 2.2.5.2308-07 «OpueHTHPOBOYHBIE Ge30MacHble YPOBHH BO3ICHCTBHS (OBYB) BpemnsIx
BEIIIECTB B BO3/lyXe pabodei 30HbI».

I'OCT 12.1.007-76 Cucrema crangaproB 06e30macHOCTH Tpyaa. Bpeamble BelnecTsa.
Knaccudukanus u obume tpebosanus 6€30macHOCTH.

'OCT 12.1.009-2009 Cucrema crangaproB Ge30MacHOCTH Tpyda. DJieKTpoGe30macHOCTb.
Tepmuns! v onpenenenns.

HsroroBurenn
OOmecTBo ¢ orpaHMYeHHOl 0TBETCTBEHHOCTBIO «HITO «IIpuGop» ranky
(OO0 «HIIO «ITpubop» rank»)
WHH 7724223692
Anpec: 105187, r. Mocksa, yin. lllep6akosckas, 1.53, k.16
Tenedon (daxc): +7 (495) 419-00-92, 580-61-31
E-mail: info@) gank4.ru, pribor@gank4.ru
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HenuimateabHbIH HEHTP

[TI1 CHU Ortkpertoe akumonepHoe obmectBo DesepalbHbI HAayYHO-TEXHHYECKHH LEHTP
METPOJIOTHH CHCTEM 3KO0JIOrHYecKoro KoHtpons « MUHBepcus»

Anpec: 107031, r. Mockea, yi. PoxnecrBenka, 1.27

Tenedon (haxc): +7 (495) 608-45-56

E-mail: inversiyaDIR@yandex.ru

Arrecrar akkpemutanuu I'ITITM CH OAO ®HTI] « MHBEPCHUSI» no npoBeaeHnio MCIIBITAaHUH
CPEICTB U3MEpEeHuH B 1eNIX yTBepxkaeHus tuna Ne 30076-08 ot 27.06.2008 r.

3aMecTHTelb

PyxoBoaunrens ®enepansHoro
areHTCTBA 110 TEXHHYECKOMY
PEryJIHPOBAHHIO U METPOJIOTHH

, ‘ C.C. Tony6es
M.n. « % (pj 2T i
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