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OITMCAHUE TUITA CPEJICTBA U3MEPEHWH
CnextpoMeTpbl aMHccHOHHBIE MCA

Ha3navenue cpeacrea u3mMepeHHi

CnexTpomeTpbl 3MuccnoHHble MCA npeiHa3zHaueHbl Uisi H3MEPEHHH COIePIKaHUs pa3IHUHbIX
3JIEMEHTOB, BXOAAIINX B COCTAB META/IIOB, CIIJIABOB, MIOPOLUKOB, PYA H FOPHBIX MOPOA B COOTBETCTBHH
C aTTECTOBAHHBIMH W CTaHAapTHU30BAaHHBIMH METOIMKAMHU (METOAAMM) U3IMEPEHHUH (IPH HCITI0/IB30Ba-
HHH B c(epe rocy1apcTBEHHOTO PEryMpoBaHus obecreyeHns eaHHCTBA U3MEPEHHH).

Onucanue cpeacTBa H3MepeHuii

B ocHoBy paboTel ciekTpoMeTpoB aMuccuoHHBIX MCA (nanee - CrIEKTPOMETPBI) MONOKEH Me-
TOA 3MUCCHOHHOI'O CIIEKTPAIbHOIO aH&IN3a, OCHOBAHHBIA HA 3aBHCUMOCTH WHTEHCHBHOCTH CIIEK-
TPaJIbHBIX JIMHUH OT COAEp KaHUs 3eMEHTa B npobe.

CneKTpoMeTpsl COCTOAT M3 HCTOYHHKA BO30YXKIEHUs CIieKTpa (MCKPOBOTO reHepaTopa), cTa-
LIHOHAPHOrO (MCKPOBOH CTOJIMK) LITATHBA WM BBIHOCHOrO (MCKPOBOH 30HI) IUTATHBA, ONTHYECKOH
yacTH npubopa (MOIUXPOMATOpa), OCYLIECTBISIOMEr0 MPOCTPAHCTBEHHOE pa3jeieHHEe CIUIOMIHOIO
H3JIYYEHHA OT HCTOUYHHKA BOSG}’}KI[CHHFI CIEKTpa B CIIEKTpP, H aBTOMaTH3HPOBaHHOﬁ CHCTEMBI YIIpaB-
7IeHHsl H PErHCTpalHy Ha Ga3e BHEIIHEr0 KOMIBIOTEpa.

CnextpomeTpel 3muccuoHHble MCA Beinyckalotes 13-tu moguduxauuii: MCAI VS, MCAI
V5 Bosayx, MCAI V5§ R, MCAI V5 Bosayx R, MCAII V5, MCAII V5 T'ubpun, MCAII V5 R,
MCAII V5 T'u6pun R, MCAII V5 Asor, MCAII V5 Asor R, MCAII V5 JIgoiino#t, MCAII V5 [{Boii-
Ho#t R, MCAIIL Bee MonuduKaluy UMEIOT HACTOIBLHOE HCTIOJHEHHE

BerpoeHHbIft HCTOUHKK BO30YIKICHHS CIIEKTpa, CTONHK C Pa3psHON KaMepoH M MPHIKHMOM,
OnTHYecKas 4YacTb NpHOOpa (NMOMUXPOMATOpP), APrOHOBBIN GJIOK, KOMMYTALIMOHHAS MAHETb, WHIMKA-
TOpHAst HH(pOPMALMOHHAs MaHeNb AJs BceX MOAH(DHKALMA CIIEKTPOMETPA BHINOJHEHB! B BHAE MOHO-
60ka. Monudukaunn MCAII V5 TM'u6pua u MCAIT V5 T'uGpua R ©MEIOT BEIHOCHOH TAaTHB (30H1),
C MOMOUIBIO KOTOPOI'0 MOYKHO OCYIIIECTBJATH KOHTPOJb rabapuTHeix aetaneit. Moauduxammuun MCAI
V5 Boszayx, MCAI V5 Bosayx R ocHamaiotcs cMeHHBIMH pas3psiiHbIMH CTOJHKAMH (JIONIOJTHHTEb-
HbIM BbBIHOCHBIM LHTaTHBOM) AJIi aHalli3a MOPOIIKOB. CTPYKKH H MOHOJMHTHBIX Hp06 B I¥TrOBOM pais-
psiae: OHM TaK XKe MOIYT ONUMOHHO KOMILIEKTOBATLCS reHepaTopoM YI'3-4 B KOMIUIEKTE CO WITATH-
BoM VIIT-4. Cnextpomerpel MCA MOryT KOMIUIEKTOBATHCS AONONHUTENbHBIMH OMLHAMH, KOTOPbIE
HACHTHQUUMPYIOTCS B HANMEHOBAHUH CIIEAYIOIIHM 06pa3oM: BaKYYMHPOBAHHUE MOIMXpomaTopa — V:
TepMOCTaGHHH3aHHH —T; HaJTH4YHE OJOMOJHUTEIIBHOIO OIITHYECKOr0 BX0o1a — OpI

HMcTounuk BO3OYKIEHHS CIIEKTpa reHepHpyeT WCKPOBOM paspsia, nubo ayrosoit paspsi. nu6o
KOMOHHALIHIO HCKPOBOTO M JIyTOBOTO pa3psanoB ¢ (HOpMOil BOJHEI, 3a7aBaeMOH MporpaMMHbIM 06 pa-
30M. B cTauMOHapHOM IITAaTHBE OTKPBITOrO THIA (MCKPOBOM CTONMK) M BEIHOCHOM MCKPOBOM HCTOY-
HHKe (30HI) B BUJIE MUCTOJIETA OCYIIECTBISETCSA MPOIYBKa aprOHOM BBICOKOM YHCTOTHI IIPOMEXKYTKA
MEXKIy NpoOOH ¥ MOJACTABHBIM 371eKTpo oM. Bo Becex MoauduKaLUsx CIEKTPOMETPOB MPHUMEHSOTCS
BO/Ib()PaMOBBIE 31€KTPOABL. B CTalMOHAPHBIX IITATHBAX MPUMEHAETCS MHEBMATHYECKUH MPHIKUM 06-
pasua. BeIHOCHBIE HCKPOBbIE HCTOYHHKM BO30Y X IeHHS crieKTpa (30HbI) COETUHSIOTCS ¢ ONTHYECKOH
4acTeio Mpubopa NMocpeacTBOM OCHOBHOIO CIIELMANIBHOrO Kabens MIHHOM 3 M HIH 5M, 10 KOTOPOMY
OCYUIECTBIACTCA Moaada aproHa ¥ ONTHYCCKOI'O M3JIYYCHHS, KOTOPOE nepefacTess Ha BXOJI CIEKTPO-
METpa ¢ MOMOLIBKY BOJIOKOHHO-ONITHYECKOI'O kabeus, BCTPOCHHOIO B CTeUHAJbHBIH Kabeslp.

ITonmxpomatops! criekTpomMeTpoB MCA mocTpoens! o cxeme ITanren-PyHre, B KOTOpO# BXOI-
Hasl 11e/Ib, BOTHYTas IM(paKLMOHHAs pelleTKa U BBIXO/HbIE LN YCTaHOB/ICHB! Ha Kpyre PoynaHia.
KOoHCTpYKTHBHO B 3aBHCHMOCTH OT MOAH(UKALIMK CIIEKTPOMETPa UX ONTHYECKAs YaCTh MOXKET COCTO-
ATb U3 OJHOTO, JABYX, TPEX MOJHUXPOMATOPOB ONTHYECKH CBA3AHHBIX MEXAY cOOOH B OJHY CHCTEMY.
Perucrpauus criekTpa ocyllecTBISETCs MOCPeacTBOM (POTOAMOAHBIX JIHHEHHBIX MPHOQRETE3aps10-
Bo#t ¢BA3b10 (I13C). B Onoxe [13C-nmuneex, curnanst ¢ [[3C-nuHeek nocienoBatebHy/QDIabars BatQT-
cs1 B aHanoro-uudposoM 6roke, B cxeme 00paboTku 1M(POBEIX CHTHATIOB U Yepe3 / -
MOCTYNaroT B KOMIOBIOTED, Ile MPOUCXOIHT 06}33601’1(8. CHTHaJIOB NIYTEM Maremar “
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KoMIbioTep Takxke uepe3 cxemy o6paGOTKH LU(PPOBBIX CHIHATOB ympabiseT paboTod HCTOUHHMKA
BO30 Y KIEHHMS CTIEKTPOB, ra3oBoi cucTeMbl U paboToit [13C-nuneek.

Ynpagsnenune criekrpomerpami MCA ocyliecTBisieTes NpH MOMOLIH CHEelHallbHOro npo-
rpaMMHOIO OGCCHQ“IGHHEI, YCTAaHOBJIEHHOTO Ha BHEIIHEM KOMIIBEOTEPE. BblBOﬂ HIi(l)OpMﬂIJ.HH MNpoU3BO-
JUTCA Ha BHEIIHWH MOHHTOD.

O6uwmit BU CrieKTpoMeTpoB IMHCcCHOHHBIX MCA npuBeleH Ha pucyHke 1.

Mecto HaHCCCHHUA
3HaKa IMOBCPKH

Mecta  omnioMm-
OupoBaHus npu-
Hopa

Crnexrpometpsl amuccronibie MCA momndukaunit MCAI V5, MCAI V5 R, MCAI V5 Bosayx.
MCAI V5 Bo3ayx R, MCAII V5, MCAII VS5 R, MCAII V5 I'u6pun, MCAII VS I'ubpun R, MCAIII

Mecto HaHECEHM A
3HaKa NoOBEPKH

Mecta onnombu-
posauus npubopa

Cnextpomerpb! sMuccuornsie MCA moauduxaunit MCAIIL VS Asor, MCAII V5 Asor R, MCAII V5
Jsoitno#, MCAII V5 Jlsoiino#t R

Pucyrok 1 — O6wuit BUI CrieKTpoMeTpoB 3MuccHoHHBIX MCA
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IIporpammHuoe o6ecnevenne

CrekrpomeTpst sMuccnonrsle MCA 0OCHAWAIOTCH aBTOHOMHBIM MpOrpaMMHBIM o0ecneyeHem
«(I'PAIYUPOBKA» W/l aBTOHOMHBIM nporpaMmHeIvM obecneyernem «GradSLy». koTopble yrpas-
JIAIOT BCEMH ONIOKaMH CMEKTPOMETPOB SMUCCHOHHBIX MCA. BBINONHSIOT 00paboTKy 3aperucTpupo-
BAHHOTO CIEKTPA, H3MEPEHHS COMACPIKAHUS PA3HYHBIX SITEMEHTOB B AHATTH3HPYEMbIX MaTepuasax.
OTOOPAXKAKT pe3ybTaThl, 06pabaThIBAIOT, NMEPCAAIOT U XPaHAT MONYYEHHbIE NaHHble. B uesnsx npe-
AOTBpPALEHHUA HECAHKUMOHHPOBAHHOIO 10CTYNA BHYTPb CIEKTPOMETpA NpeycMOTPEHO MIoMOHpoBa-
HHC Kopnyca CneUHAIbHBIMU QUPMEHHBIMU HakneHKkamu. Yposens sammtsl 110 « PAIIYUPOBKA »
OT HENPCIHAMCPCHHBIX M MPEAHAMEPEHHBIX HW3MEHEHHH COOTBETCTBYET Cpe/iHeMy YPOBHIO MO
P 50.2.077-2014. Yposens 3ammrsi [10 «GradSLy» ot HEMPEIHAMCPCHHBIX H NPEIHAMEPEHHBIX W3MCe-
HEHUHA COOTBETCTBYET cpeaHeMy ypoBHio no P 50.2.077-2014. Biausuue ITO «PAIIYUPOBKA» u
[10 «GradSL» na merponornyeckue XapaKTEePUCTHKH CIIEKTPOMETPOB SMUCCHOHHBIX MCA yuteHo

pH uX HopMHUpoBaHuM. MpaenTudukaunontsie nannpie [10 «PAJIYUPOBKA» u I10 «GradSL»
npuBeaeHs] B Tabnuie 1.

Tabnnua 1 - Unentudukaumonnsie nanusie 10 «I'panynposka» u I1O «GradSLy.

Unentnduraunonnsie nanusie Siidkeiiie

5 (nmpu3HaKy) |

' MneHTH(UKAIMOHHOE HanMeHOBaHHe |3

110 «'PAIYVIPOBKA » «GradSL»
Homep Bepcun (naenrudukanmon-

'HbII HOMep) TTO ne wwre 5.3.18.07" | He mmke 1.0.00.00 "

Ludposoii nnentudurarop merposo- | 53FDIEB131DAEIC30FB]

FUYecKH 3HaYuMoro (aina [10 CA70C68BD13BOEC411F7 8FE4ES6B ((aiin
(paitn grad.exe mus Bepeun | GradSL.exe ans BEPCHH
5.3.18.07, pacuer no anro- | 1.0.14.10, pacyer mo anro-

putMy SHA-1) putmy CRC32)

|
' Bepenst ITO MOXET UMeTb 0NONHHTEMbHBIE nudposste cydhpukce

MeTtponornyeckne u TexHHYeCKHe XapaKTepHCTHKH

Tabanua 2 - Merpornoruyeckue XapakTepucTHKH
| HanMeHOBaHue XapakTepucTuKy 3nauenne

Pabounii cniexTpanbHblii IHana3ox, Hm

ot 141 710 155; ot 178 10 408
oT 141 no 155; ot 178 no 408:
_or410 oo 770

ot 178 710 410: ot 410 10 770

or 171 no 194

[Ipenen netextuposanus JIETUPYIOLLIUX M MPUMECHBIX 3JIEMEHTOB,
%, He Gonee:

- TIPH aHanu3e cranei

yriepoja Zxpn 0,0040
Xpoma, Mapraiua & ;'._(; 0,0005
KpeMHHS el 0,0018
HHUKEs! [oopeie e 0,0020
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HaumenoBanwe xapakrepucriku 3HaueHue

THTaHa 0.0090
BaHaIMsA, alIlOMUHHS 0.0080
MEIH 0.0010
Monubzewa B r—— 00035
- NIPH aHallM3¢ AlIOMUHHUS U AIFOMAHHEBBIX CIUIARO

KPEMHHA, JKene3a 0,0050
MarHus, Meau 0,0030
L A e S 0,0009

- TIPH aHAH3€e MEJIM U CTUIABOB Ha OCHOBE MeIH

LUMHKa 0.0003
0JI0Ba 0.0009
HUKEJIS 0,0020
JKese3a, Mapramsia 0,0002
Otnocurensubie CKO BBIXOAHOTO CHIHAMA CIIEKTPOMETpa B pe-

KAME HIMEPEHHS OTHOCHTEIIbHBIX HHTEHCHBHOCTEH NPH aHAIH3e

cranei, ANTIOMHHHSA U allFOMHUHHERLIX CILJIaBOB, MEIH H CIIJIABOR Ha

OCHOBe Menu, %, He Goree:

- B IuanasoHe MaccoBpIX Josiei anementos ot 0,0005 % 10 0.01 %

BKJIIOY, 30

- B JiManasoHe MaccoBeIX nojed snemenTos c¢B. 0,01 % mo 0.1 %

BKJI10Y. 10

- B JlMana3oHe MaccoBbIX pmoneil snementoB cB. 0,1 % no 1.0 %

BKJIIOY. 4

- B IMANAa30HE MACCOBBIX 10JIeH nemenTos cB. 1,0 % 10 49,9 % 1
Tabmuua 3 — OcHoBHEIE TexHIYeCKHE XapaKTEPHCTUKH

HaumenoRakne xapakrepucriku 3HavyeHue

["abaputheie pasmeps! (JIxILIxB), Mm., He Gosee:

- Moudukamuit MCAI VS, MCAI V5 R, MCAI V5 Bosnyx,

MCAI VS5 Bosayx R, MCAII V5. MCAII V5 R, MCAII V5 I'u6- 700x1100x750
pun, MCAII V5 I'ubpun R, MCAIII

- MO,E[PI(IJHK&LIHFI MCAII V5 A'io*r, MCAII V5 Asor R, MCAII V5 900%1100x750
HBoitnoit, MCAII V5 J1Boiinoii R

- BHEIIHETO HCTOYHHKA BO3OYKACHHS CNEKTPOB r€HEPATOPa YHH- 780%650%1420
BepcansHoro YI'D-4

- wratusa YIIT-4 1 JoNOJIHATENBHOTO BHIHOCHOTO MITATHRA 480x520%510
- BbIHOCHOI'0 30H/a (JUTHHA Kabenst 3 M, 5 M) 300x100%210
Macca, kr, He 6osnee

- Moauduxaunit MCAI V5, MCAI V5 R, MCAI V5 Boznyx,

MCAI V5 Bosayx R, MCAII V5, MCAII V5 R, MCAII V5 C'u6- 100

pua, MCAII V5 Tubpun R, MCAIII

- Mmonuukauuit MCAII V5 Asor, MCAII V5 Asor R, MCAII V5 120
Heoinoit, MCAII V5 JIgoiinoii R

- BHELIIHETO HCTOYHHKA BO30Y)KAEHUS CIEKTPOB FeHepaTopa YHH- 320
BepcasibHOro YI'9-4

- mratuBa Y1IT-4 u 1ononHUTENLHOrO BEIHOCHOTO HITATHEA 50

- BLIHOCHOIO 30H/1a (AnuHa kabens 3 M, 5 M) e ——

EOLLLEPRS
oS0
< f i
@\
| ) \] |
e peectd| )
fm‘f@_ﬁfﬁ“ﬂ.‘fﬂmmm |

Pr%ul';ybnnm Genapyne f




———

s

[Tposiomketue Tabnuue: 3
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BO3OYKIEHUS CNIEKTPOB - OMHOpa3HAA CeTh NEPEMEHHOI0 TOKA:

B PEXKMME OXKHIAaHHS 100
B peAKHME U3MEpeHHs 1000
* B C1Y4ac IPHMCHCHHS BHEILHETO HCTOYHUKA BO3BYSKAeHHs Criek-
TPOB (F€HepaToOp yHUBEpCaTbHBI YID-4):
Tpex(a3sHas ceTh epeMEHHOro TOKa ¢ 3a3eMIeHHOIN HEHTpanbio 8500
OAHO(ha3Has CeTh MePEMEHHOro Toka 5000

DJIEKTPUUECKOE NMUTAHHE OCYIECTBINCTCS OT CETH 11ePEMEHHOr0
TOKa:

- B CJIy4ae MPHMEHEHHUs! BCTPOEHHOTO B CNEKTPOMETP UCTOYHHUKA
BO3DYIKIEHHS CIIEKTPOB - OIHO(a3Has CeTh NEPEMEHHOTO TOKA:
AuanasoH HanpsskeHus, B

yactoTol, I’y

- B Cly4ae NpPHMEHEHHS BHEILHEr0 HCTOYHUKA BO30Y X IEeHHS criek-
TPOR (reHepaTop yHHBepcanbHbii YT D-4)

- Tpex(pazHas CeTh MepeMEeHHOro ToKa ¢ 3a3E€MJICHHONH HEATPaNbiO
JAUana3oH HanpskeHus, B

yacroToit, [y

- 0OZIHO(a3HAas CETh NMEePeMEHHOTo ToKa

Auanason HanpsskeHus, B

ot 180 no 260
oT 48 1o 63

ot 361 10 399
oT 48 no 52

oT 209 o 231

4acToToH, ['11 oT 48 110 52
Bpewms ycranosnenus paGouero PeXHUMa, MUH, He Bonee 30
Cpok ciyx651, eT, He MeHee 10
Cpenusis HapaboTka CIIEKTPOMETpa Ha 0TKa3, Y 10000

YCoBHS SKCTITyaTalmy:

- TeMIepatypa okpyskatoleif cpeasl, °C

- arMocepHoro masnenus, klla

- OTHOCHTC/IbHAA BIIYKHOCTB [pH TeMnepatype +25 °C, %, e Gosee

ot +10 go +33
ot 84.0 o 106.7
80

3Hak yTBepKAEHHS THNA

HAHOCHUTCA HA THTYJbHBIH JTMCT PyKOBOACTBA 110 IKCITyaTallMH METOLOM KOMILIOTEPHOH rpaduky u
Ha MTepeaHIO i GOKOBYIO MaHeNb Kopryca CIIEKTPOMETPA B BHAE CIICUHATBHOMN TabIMUKH.

KomnekTHocTs cpecrsa nsmepennii

Tadnuna 4 - KomnektHocTs CMEKTPOMETPOB IMUCCHOHHBIX MCA

Haumenosanne Ob6o3nauenne KonnuecTso |

CrexTpoMeTtp sMuccruonnsiit MCA (B 3aBHCHMOCTH OT flt)
MonudUKaLum)

PenyxTop BBIcOKOTO NaBieHus | wr.
KommieKT Tpy6ok s razoBoii cuctempr 1 KOMIIIEeKT
BoiHocHOM 308 (AnHHa Kabens 3 M uam S M) 1 wr.
I'eneparop YI3-4 D | wr.
Ultatus VIIT-4 " 1 wr.
JlOnOJIHATE IbHBIH BEIHOCHO! ITATHE 1 wr.
KomniekT pekanu6poBounbix obpasuos 1 koMnnexT
Komniekt coenunntensusix xadesnei 1 KOMINeKT
[Tepconanbubiif komnsiorep || [ 1mr,




e —

Jluer Ne 6

Bceero nucros 7

[TpoAdomkenue Tabiuis 4

Haumenopanne O6o3nauenue Konuuectro
| MownTop " - 1 wr.
Knasuarypa ) < | wr.
Manunynsatop tuna “Mbpiws” " - 1 wr.
Kommnexr 3UIT * - 1 xommexT
[Iporpammuoe obecneuenne «GradSLy ) - 1 aHcK
| ITporpammuoe oGecniedenne «'PATYHUPOBKA» . | anck
[TacnopT (B 3aBHCHMOCTH OT MOJTH(PHKALIHH) AlIIMT 415311 TIC | 9K3.
PYKOBOACTBO 10 sKcmyaTaumu AILIMIT 415311 PD 1ok3, |
PykoBoacTso nosnssosarens [10 «TPAJIYUPOBKA» 1 - 1 5K3.
PykoBosctBo nonssosarens [10 «GradSLy . 1 9K3.
MeToauka nosepku MI1-242-2236-2018 1 7K3.
" Mocrasnsercst no 3aKazy
*' B 3aBHCHMOCTH OT MOJM(HKALMH CIIEKTPOMETpa

[ToBepka

OCYIIECTBIACTCA N0 HoKkymenTy MII-242-2236-2018 «'CH. CriextpoMmeTps! sMuccHonEble MCA.
MeToznuka nosepku», yreepxaeanomy GI'YIT « BHUUM nm. J.W. Mennieneesa» 28 nos6ps 2018 r.

OCHOBHBIC CpeacTBa TIOBEPKH!

- 'CO 10504-2014, cranpaptHEle 06pasusl cocTaBa craeil YIIIEPOIUCTBIX H JIETUPOBAHHBIX;
['CO 8876-2007, crannapthsie obBpastibl cocTasa craseii neruposantbix; 'CO 9975-2011, cranpapr-
HbIe 0Opa3subl cocTapa craneit ferupopanusix; I'CO 10983-2017/10990-2017. CTaHj1apTHble 06pa3ibl
coctaBa amomunua: ['CO 7080-93, CTaHAapTHbie 00pasilbl COCTABA CIUIABOB AJIOMHHHEBbBIX:
I'CO 6530-92/6534-92, cranmaptHble o0pasusl cocraBa criaBos amomunmessix; ['CO 10819-2016.
CTaHAAPTHEIE 00pasibl cOCTaBa MK YepHOBOI; ['CO 979-76/989-76, crannaprHble 06pasibl cocTaBa
natyHn ceuHUOBOH; ['CO 6205-91/6209-91, crammaprHbie o0pasubl cocTaBa GPOH3BI OJIOBSIHHOM:
['CO 2429-8711/2433-8711, CTaHnapTHbIe 00pasibl COCTaBa GPOH3bI OJIOBSIHHOII.

JlonyckaeTcs npuMeHeHHe aHATIOrHYHBIX CPEACTB MOBEPKH, 0OECHEUHBAIOMINX ONpPEIC/ICHHE
METPOJIOrHYECKHX XapakTepUCTHK rosepaeMerx CH ¢ TpeGyeMoii TOUHOCTHIO.

3HaK NMOBEPKY HAHOCHTCA Ha GOKOBYIO NAHENDb CMIEKTPOMETPA, KaK NMOKa3aHO Ha PUCYHKe 1,

CaeaeHust 0 MeTOaAHKAX (MeToaax) u3mepenuii
MIPUBENIEHEI B SKCIITYaTALHOHHOM AOKYMEHTE.

HopmaTtupubie n TexHHYecKHe JOKYMEHTBI, ycTanap/mBaiomue TpefoBaHHS K CIIEKTPOMETpam
IMHCCHOHHBLIM MCA

TY 26.51.41.130-001 CniektpomeTps! sMiccnonnble MCA. Texuuueckue YCIIOBHS

HsrotoBurenn
OBuiecTBO ¢ OrpaHMYEHHOH  OTBETCTBEHHOCTHIO «CnexTpaiabHas  1aGopaTopusi»
(OO0 «CnekTpanbnas naGopatopusi»)
HMHH 7841043005
Anpec: 195009, r. Caukr-ITetep6ypr, yi1. Muxaitiosa. a. 11, Kopr. 216
FOpunnueckuii anpec: 191028, r. Canxr-Ilerep6ypr, yn. Kupounas, 1. 5, nutep A, nom. 3H
Tenedon/pakc: +7 (812) 385-14-53
Web-caiit: www. spectr-lab.ru
E-mail: in@spectr-lab.ru
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AcnbiTaTenbubrii LHeHTp

DenepanbHoe rocynapcTeeHHoOe YHHTapHOe mpeanpusTuHe «Bceepoccuiickuii Hay4Ho-
HCCIICN0BATENLCKHI HHCTHTYT METPONOTHH HM. A. U. Menneneesay

Axpec: 190005, r. Cankr-Tletep6ypr, Mockosckuii np., 1. 19

Tenegon: +7 (812) 251-76-01. (axc: +7 (812) 713-01-14

Web-caitt: www.vniim.ru

E-mail: info@vniim.ru

ATTectar akkpeautaimn OI'VIT «BHUUM pm. .M. Menneneeray no NPOBEICHHIO HCIbITA-
HHH cpencTr H3MEPEHHUH B LENAX yTBEPKACHHS THa No RA.RU.311541 o1 23.03.2016 r.

3amectuTens

PykoBoaurens DenepansHoro
AreHTCTBA [0 TEXHHYECKOMY
PEryJIMPOBAaHMIO U METPOIOrHM

B A e . A.B. Kynewos
y «'_‘Q_‘t'» OV 2019r.

TocynapcTaeHHA peectp

DEACTE v_'ulEOE““_“
P?c;yﬁ.'mm Eenapyro
HECTIYOMIKA Ben2py

TlaR ROKYMEETOR,
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