YTBEPXIEHO
npuka3zoM denepasbHOro areHTCTBa
10 TEXHUYECKOMY PETYJIUPOBAHUIO

Y METPOJIOTUN
oT «25» stuBaps 2024 r. Ne 208

Juer Ne 1
Peructpanumonnsiii Ne 74553-19 Bcero nuctos 8

OITMCAHME THUIIA CPEJICTBA U3MEPEHUI
Cnextpometpsl sMuccuoHHbie MCA

Ha3nauenue cpeacrsa usMmepeHui

Crnektpometpsl smuccuoHHble MCA npenHa3sHaueHbl A U3MEPEHUN COIepKaHUsS pa3ind-
HBIX AJIEMEHTOB, BXOJSIIMX B COCTaB METAJJIOB, CIVIABOB, IIOPOLLIKOB, PYA U TOPHBIX MTOPOJ B COOTBET-
CTBUU C aTTECTOBAHHBIMH U CTaHAApTHU30BAaHHBIMH METOJIMKAMH (METOJaMHU) M3MepeHuil (mpu wuc-
MIOJIb30BAHUU B c(pepe rocy1apCTBEHHOTO PEryIMpPOBaHUs 00ECIIeUeHUs €TUHCTBA U3MEPEHUH ).

Onucanue cpeacrBa u3MepeHui

B ocHoBy pa0otTbl cekTpomMeTpoB 3MuccHOHHBIX MCA (nanee - CHEKTPOMETpPbI) MOJ0XKEH
METOJI SMHUCCHOHHOI'O CHEKTPaJbHOTO aHajlu3a, OCHOBAaHHBIM Ha 3aBUCUMOCTH HMHTEHCHUBHOCTU
CHEKTPAJIbHBIX JINHUM OT CoJepkKaHUs dJIeMEeHTa B Ipo0e.

CrieKTpoMeTphl COCTOST M3 MCTOYHHMKA BO30OYKIEHHS CIEKTpa (MCKPOBOIO TIE€HEpaTopa),
CTALlMOHAPHOT'O (MCKPOBOM CTOJMK) IUITATUBA MJIM BHIHOCHOTO (MCKPOBOM 30H/) LITaTUBA, ONTHYECKON
yacTu npubopa (MOIMXpOMATOpa), OCYILECTBISAIOLIET0 INPOCTPAHCTBEHHOE pa3felieHHE CIUIOLUIHOIO
U3IIy4eHUs] OT MCTOYHHMKA BO30OYXKIEHHS CIEKTpa B CIEKTP, M aBTOMAaTU3UPOBAHHOM CHUCTEMBbI
yIpaBJIEHUS M PETUCTpAIMM Ha 0a3e BHEIIHEr0 KOMIbIOTEpPA.

Cnekrpomertpsl smuccuonnble MCA Boinyckatotcst 13-t mogudukanuii: MCAI V5, MCAI
V5 Boznyx, MCAI V5 R, MCAI V5 Bozayx R, MCAII V5, MCAII VS5 I'm6pun, MCAII V5 R,
MCAII V5 T'ubpun R, MCAII V5 Aszor, MCAII V5 Aszor R, MCAIIl VS5 [IBoitnoii, MCAII V5
JBoiinoii R, MCAIIIL Bce moaudukanyum MMeI0T HaCTOJIbHOE UCTIOIHEHUE

BeTpoeHHBI HCTOUHUK BO30YXACHUS CHIEKTPa, CTOJUK C pa3psiAHON KaMepoil U MpUKUMOM,
OoNnTHYecKas uvacTb Mpubopa (IOJMXPOMATOpP), APrOHOBBIA OJIOK, KOMMYTAllUOHHAs I1aHEINb,
MHAMKATOpHas WH(OPMAaLMOHHAs MaHeb JUIsl BCeX MOAM(PHUKAIUI CIIEKTPOMETpa BHIIIOJHEHBI B BHUJIE
MoHoO10ka. Mogudukanun MCAIL V5 T'ubpun 1 MCAII V5 I'ubpua R uMeroT BBIHOCHOH HITaTUB
(30H]1), C MOMOUIBIO KOTOPOTO MOKHO OCYILIECTBISATh KOHTPOJIb TabapUTHBIX AeTaneid. Moaudukanuu
MCAI V5 Bosagyx, MCAI V5 Bo3nyx R ocHamaroTcs CMEHHBIMH pa3psOHBIMUA CTOJMKAMHU
(TOMOJTHUTENBHBIM BBIHOCHBIM ILTATUBOM) JJI aHAIM3a MOPOLIKOB, CTPYKKW U MOHOJMTHBIX P00 B
JyTOBOM pa3psfi€; OHU TaK K€ MOTYT ONIIMOHHO KOMIUIEKTOBAThCS reHepatopom YI'D-4 B KOMIUIEKTeE
co mratuBoM YUIT-4. Crnekrpomerpsl MCA MOTyT KOMITJIEKTOBATHCS TOMOTHUTENBHBIMU OMIUSIMH,
KOTOpble HJCHTU(UIHUPYIOTCS B HAMMEHOBAHUU  CIEAYIOIIMM 00pa3oM: BaKyyMHpOBaHUE
nosuxpomaropa — V; TepMmoctrabunuzanus — T; Hanuuue JOMOTHUTEILHOTO ONTUYECKOT0 BX0J1a —
Opt.

Hcrounmk Bo30YXACHUS CIIEKTpa T€HEPUPYET UCKPOBOM paspsii, MO0 TyroBOW paspsl, TU00
KOMOMHAIMIO HMCKPOBOIO M JYrOoBOTO pa3psaoB ¢ (opMoil BOJHBI, 337aBaeMOW INPOrpPaMMHBIM
oOpa3oMm. B cranuroHapHOM MITaTHBE OTKPBITOTO THUMa (MCKPOBOM CTOJIMK) U BBIHOCHOM HCKPOBOM
UCTOYHUKE (30HI) B BHJE MHUCTOJETAa OCYLIECTBISETCS MPOAYBKAa aproHOM BBICOKOH YHCTOTHI
MIPOMEXKYTKA MEXAY IPOOOH U MOJACTaBHBIM AJIEKTPOJIOM.
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Bo Bcex monuukanusx CIEKTPOMETPOB IMPUMEHSIOTCS BOJb(pPaMOBBIE 3JIEKTpoAbl. B
CTAllMOHAPHBIX MITATUBAX MPUMEHSETCS THEBMAaTHUECKUH MPHXKUM 00pa3ia.

BbiHOCHBIE HCKpOBBIE HCTOYHUKH BO30YXKIEHHUS CHEKTpa (30HABI) COENUHSAIOTCS C
ONTUYECKOH YacThio MprOOpa MOCPeACTBOM OCHOBHOTO CIIEIIMATILHOTO Ka0ems AIHHON 3 M M SM, 110
KOTOPOMY OCYILECTBJISIETCS 10aya aproHa U ONTHYECKOr0 U3Iy4eHHs, KOTOpOe MepeIaeTcss Ha BXOJ
CIEKTPOMETPA C IOMOIIBbIO BOJIOKOHHO-ONTHYECKOTO Kabesi, BCTPOSHHOTO B CIICUANIbHBINA KaOeIb.

[Tonmuxpomatoper cnekrpomerpoB MCA mnoctpoensl no cxeme [lamen-Pynre, B koTopoi
BXOJ[HAs IEeJIb, BOTHYTas OU(PPAKIMOHHAS pPEIIeTKa M BBIXOJHBIC IIEIH YCTAHOBJIEHBI Ha Kpyre
Poynanna. KOHCTpYKTHBHO B 3aBHCHUMOCTH OT MOAU(UKALMK CHEKTPOMETpa MX ONTHYECKas 4acTb
MOXET COCTOSITh M3 OJHOTO, JIBYX, TpeX IOJIMXPOMATOPOB ONTHYECKH CBSI3aHHBIX MEXIy co00il B
OHy cuctemy. Perucrpanusi crekTpa OCYIIECTBISETCS IOCPEACTBOM (POTOAMOAHBIX JHHEHHBIX
npubopoB ¢ 3apsmoBoit  cBszpio  (II3C). B Omoke II3C-nuneek, curnansl ¢ I13C-nmuneex
MOCJIEIOBATEILHO 00pabaThIBAIOTCS B aHAIOTO-IM(PpoBOM OJIoKe, B cXeme 00paboTku HUGPOBBIX
curHainoB u uepe3 (uarepdeiic-USB) mocTymarT B KOMIBIOTED, T/I€ TPOUCXOTUT 00padOTKa CUTHAIOB
yTeM MaTeMaTHdeckux omnepauuii. Komnerorep Taxke yepes cxemy o0pabOTKU HU(POBBIX CUTHAIOB
yIpaBisieT paboToN NCTOUHUKA BO3OYKICHHUS CIIEKTPOB, ra30BOi cucteMbl u padoroii [13C-nmuneek.

VYnpasinenue cnekrpoMerpamMu MCA ocCyIecTBIISI€TCS IPU TOMOLIM CHELUATBHOTO MPO-
IPaMMHOT0 00€CIIeYeHNs], YCTAHOBJIIEHHOTO Ha BHEITHEM KOMIIbIoTepe. BbIBo HH(pOpMAIIU Mpon3Bo-
JUTCS Ha BHELUTHUNA MOHUTOD.

OOmmii Buj criekTpoMeTpoB dMuccnoHHBIX MCA npuBenieH Ha pucyHKe 1.

Mecto  HaHeceHus
3HAKa MMOBEPKU

Mecta  ormiom-
OupoBaHUs MpH-
Oopa

Cnextpometpsl smuccuonnbie MCA mogudukanuit MCAI V5, MCAI V5 R, MCAI V5 Boznyx,
MCAI V5 Bozayx R, MCAII V5, MCAII V5 R, MCAII V5 T'u6pua, MCAII V5 T'ubpun R, MCAIII
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Mecto  HaHeceHus
3HaKa MOBEPKU

Mecra omroMOu-
poBanus mpudopa

Cnektpometpsl smuccuonnbie MCA mogudukanuit MCAIL V5 Azor, MCAII V5 Azot R, MCAII V5
HBoitnoii, MCAII V5 [IBoiinoit R

Pucynok 1 — O6muii Bua cieKTpoMeTpoB 3MHccuOHHBIX MCA

IIporpammHoe obecnieuenne

Cnekrpomerpsl smuccuoHHble MCA ocHAIal0TCsl aBTOHOMHBIM IIPOrpaMMHBIM 00€CTIeyeH -
em «'PAAYWPOBKA» w/mnu aBTOHOMHBIM IporpaMMHbBIM obecnieuenuem «GradSLy», kortopsie
YIpPaBJIAIOT BCEMHU OJIOKAMU CHEKTPOMETPOB 3MUCCHOHHBIX MCA, BBINOJHAIOT 00pabOTKY 3aperu-
CTPUPOBAHHOI'O CIEKTPA, U3MEPEHUS COJAEPKAHUS PA3IUUYHbBIX JIEMEHTOB B aHAIM3UPYEMBIX MaTEpH-
ajlax, 0TOOpaKkaroT pe3yJsbTaThl, 00pabaThIBaOT, MEPENAIOT U XPAHAT MOJIyUYEeHHbIE JaHHbIE. B memsax
IPEOTBPALCHHS] HECAHKIIMOHUPOBAHHOI'O JIOCTYINAa BHYTPh CIEKTPOMETPA MPEIyCMOTPEHO ILIOMOU-
pOBaHHE KOpIlyca CHelMaldbHbIMH (DUPMEHHBIMU Hakieiikamu. YpoBeHb 3aumrthl [10 «I'PAJIYU-
POBKA» oT HenpeaHaMepeHHBIX U NPEAHAMEPEHHBIX U3MEHEHUI COOTBETCTBYET CPEAHEMY YPOBHIO
no P 50.2.077-2014. Yposens 3amuthl [10 «GradSLy» oT HempenHaMepeHHBIX U IpeIHAMEPEHHBIX
M3MEHEHUI COOTBETCTBYET cpenHeMy ypoBHI0 1o P 50.2.077-2014. Biusnue 10 «'PAJYHPOBKA»
u [1IO «GradSL» Ha MeTposoruvyeckre XapakTepUCTHKU CIIEKTPOMETPOB SMUCCUOHHBIX MCA yuTeHO
npu ux HopmupoBaHuM. Wnentudukanuonnsle ganuele [10 «('PAAYHWPOBKA» u I1O «GradSL»
npuBeIeHbI B Tabnuue 1.
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Ta6muma 1 — Unentudukannonnsie nannabie [10 «'pagynpoBkay u [10 «GradSLy.

WNnenTudukamoHHbIe TaHHBIC SHatene
(mpu3HaKM)

WnentudukanmoHHoe HAMMEHOBaHUE

1o «'PAJYUPOBKA» «GradSL»

Howmep Bepcun (nueHTHPUKAIMOH-

Hblit HoMep) TTO He Huxe 5.3.18.07 ne nuxe 1.0.00.00 V

Hudposoit uaentuduxarop merposo- | S3AFDIEB131DAEIC30FB1

rudecky 3Haunmoro (aiira [1O CA70C68BD13BOEC411F7 8FE4ES56B (daiin
(daiin grad.exe nns Bepcun | GradSL.exe ans Bepcun
5.3.18.07, pacuer o aiiro- | 1.0.14.10, pacder o ayro-

putmy SHA-T) putmy CRC32)

D Bepcus I10 MoskeT uMeTh JOMOIHUTENbHbIE HU(POBBIE CYPHUKCHI

MeTpoJiornyeckue U TEXHHYECKHE XapaAKTEePUCTHKH

Tabmmna 2 — MeTpoJornuecKue XapakTepUCTHKU

HanmenoBanmne xapakTepucTUKI 3HaueHue

Pabounii ciekTpasibHBIN JUANa3oH, HM

- mogudukauuu MCAI V5; MCAI V5 Boznyx ot 190 10 410

- mogudukanuu MCAI V5 R; MCAI V5 Bo3nyx R ot 190 no 410; or 410 g0 770

- monudpukanun MCAIL V5; MCAII V5 I'ubpun ot 178 no 408

- monudukanuun MCAIL V5 R; MCAII V5 T'ubpun R ot 178 o 408; or 410 mo 770

- mogudukauuu MCAIIL V5 Aszor ot 141 1o 155; ot 178 no 408

- monudukanuu MCAII V5 Azor R ot 141 mo 155; or 178 mo 408;
ot 410 mo 770

- monupukanuu MCAIL V5 JIBoitHoi or 178 mo 410

- mogudukanuu MCAIIL V5 JIBoitHoii R ot 178 10 410; ot 410 mo 770

- monuukanuun MCAIII or 171 mo 194

[Ipenen neTeKTUPOBAHMS JIETUPYIOUINX U MPUMECHBIX IJIEMEHTOB,

%, ue doiee:

- IpU aHaNM3€e cTayen

yriepoaa 0,0040

XpoMa, Maprasua 0,0005

KPEMHHS 0,0018

HUKENA 0,0020
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HanmeHnoBaHne XapakTepuCTUKHI 3HaueHue

THUTaHa 0,0090
BaHaAUs, aJTFOMHUHUS 0,0080
Meau 0,0010
MoauOaeHa 0,0035

- IPY aHAJIN3€ AJTIOMUHUS U AJIFOMUHUEBBIX CIJIAaBOB

KpEeMHHU4, JKeJe3a 0,0050
MarHus, MeJIu 0,0030
THUTaHA 0,0009

- Y aHAJIM3€ MEJIM U CIUIABOB Ha OCHOBE MEJIU

[IAHKA 0,0003
0JIOBa 0,0009
HUKEIIA 0,0020
JKeses3a, Mapraiua 0,0002
OtnocutenbHbie CKO BBIXOHOTO CUTHAJIA CIIEKTPOMETPA B pe-

KM€ U3MEPEHHS] OTHOCUTEIbHBIX MHTEHCUBHOCTEN MIPU aHAIHN3E

cTayiell, aTIOMUHUS U aTIOMUHHEBLIX CIIABOB, MEIH U CILIABOB Ha

ocHOBe Menu, %, He Ooiee:

- B Ayana3oHe MaccoBBIX noJieit anmeMenToB ot 0,0005 % 10 0,01 %

BKJIIOY. 30

- B JIMaIa3oHe MaccoBBIX nojieii aimemeHToB cB. 0,01 % mo 0,1 %

BKJIIOY. 10

- B JuWana3oHe MacCOBBIX jojed 3imeMeHToB cB. 0,1 % no 1,0 %

BKJTIOY. 4

- B IMana3oHe MacCOBBIX JojeH 31eMeHToB ¢B. 1,0 % 10 49,9 % 1
Ta6mmia 3 — OCHOBHBIC TEXHUYECKUE XapaKTEPUCTUKHU

HanmeHnoBaHmne XxapakTepuCcTUKI 3HaueHue

["abGaputHble pazmepsl (JIxLxB), mm, He Gonee:

- mogupuxanuii MCAI V5, MCAI V5 R, MCAI V5 Bo3ayx,

MCALI V5 Bo3zayx R, MCAII V5, MCAII V5 R, MCAII V5 T'u- 700x1100%x750
opun, MCAII V5 T'ubpua R, MCAIII

- MO,E[I/I(l)E/IKaI_II/II/I MCAII V§ A%OT, MCAII V5 Azor R, MCAII V5 900x1100%750
JBoitaoi, MCAII V5 JIBoiiHo# R

- BHEIITHETO UCTOYHHKA BO30YK/IEHUS CIIEKTPOB FeHepaTopa yHU- 780%650%1420
BepcanpHoro YI'D-4

- mratuBa YIIT-4 1 1oNOMHUTEIBHOIO BEIHOCHOI'O IIITATUBA 480%x520%x510
- BBIHOCHOTO 30HJa (JiyinHa Kabens 3 M, S m) 300x100%210
Macca, kr, He OoJee

- mogupukanuii MCAI V5, MCAI V5 R, MCAI V5 Bo3ayx,

MCAI V5 Bozayx R, MCAII V5, MCAII V5 R, MCAII V5 T'u- 100
opun, MCAII V5 I'u6pua R, MCAIIL

- mogudukaruit MCAIIL V5 Azor, MCAII V5 Aot R, MCAII V5 120
HBoitaoi, MCAII V5 [IBoitHoit R

- BHEIITHETO UCTOYHHKA BO30YK/ICHHUS CIIEKTPOB IeHEPATOpa YHU-

320

BepcanbHOro Y1'0-4

- mratuBa YIIIT-4 u 1ONMOJHUTENHLHOTO BEIHOCHOT'O ITATHBA 50

- BBIHOCHOTO 30H/a (Ji7TnHa Kabens 3 M, 5 M) 5
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[ToTpebasiemas MonHOCTH, B A, He 6oJee:

- B CJly4ae MPUMEHEHHS] BCTPOCHHOIO B CIIEKTPOMETP MCTOUHHKA
BO30YKICHHUSI CIIEKTPOB - 0AHO(A3HASI CETh IEPEMEHHOT0 TOKa:
B PEXKUME OKUJIAHUS
B PEKHUME U3MEPEHHUS
- B CJTy4ae MPUMEHEHUS BHEIIHETO UCTOYHUKA BO30YXKICHUS CIICK-
TPOB (reHepaTop yHUBEpCcaIbHbI Y D-4):
Tpexda3zHas CeTh IEPEeMEHHOI0 TOKA C 3a3eMJICHHOW HEUTPaJIbIO
oJHO(a3Has CETh IEPEMEHHOI0 TOKa

100
1000

8500
5000

DNEKTpUUECKOe MUTAHUE OCYLIECTBIIAETCS OT CETH NEPEMEHHOIO
TOKa:

- B cJly4ae MPUMEHEHHS] BCTPOCHHOTO B CIIEKTPOMETP UCTOUHUKA
BO30Y>KICHHSI CIIEKTPOB - 0IHO(A3HASI CETh IEPEMEHHOT0 TOKa:
JIMaIla30H HarpsbkeHus, B

4acToTOoH, I'11

- B CJIy4ae MPUMEHEHUS BHEIIHETO HCTOYHUKA BO30YXKICHUS CIICK-
TpoB (reHepatop yHuBepcainbHbiii YI'3-4)

- Tpex(da3Has ceTh MEPEMEHHOTO TOKA C 3a3¢eMIICHHOW HEHTPAIIBIO
JlMara3oH HarpskeHus, B

ot 180 1o 260
oT 48 1o 63

ot 361 1o 399

qacToTo, I'11 ot 48 1o 52
- ogHO(a3Hasl CeTh NEPEMEHHOT0 TOKa

JIMaria3oH HamnpsbkeHus, B ot 209 mo 231
4acToTOH, 111 oT 48 o 52
Bpemsi ycranoBieHust pabodero pexxuma, MUH, He 0oJiee 30
Cpoxk ciy:k0bl, JIeT, He MEeHee 10
Cpennsis HapabOTKa CIEKTPOMETpa Ha OTKa3, 4 10000

VY cnoBus 9KCIUTyaTaluu:

- TeMIIepaTypa oKpy:xaromiei cpenbl, °C

- atMoc(epHoro naBinenus, klla

- OTHOCHUTEJbHAS BIAXKHOCTh ITpU Temneparype +25 °C, %, He 6osee

oT +10 go +35
ot 84,0 mo 106,7
80

3nak YTBEPKACHUA TUHIIA

HAHOCUTCS Ha TUTYJBHBIM JUCT PYKOBOJACTBA IO 3KCIUIyaTallUd METOJOM KOMITbIOTEPHOU IpaduKu U
Ha MepeTHIO0 WM OOKOBYIO MaHEN b KOPITyca CIEKTPOMETpa B BUJIE CIIEILIMATIbHON TaOINYKH.

KoMnjieKTHOCTh cpeacrea I/I3Mepe]-[]/ll7]

Tabnuua 4 — KoMIJIEKTHOCTh CIIEKTPOMETPOB SMUCCHOHHBIX MCA

HaumenoBanue O6o03HayeHNE KomuuecTBo
Cnexrpomerp s3muccroHHbIE MCA (B 3aBUCMOCTH OT 1 e
Mo (UKAIIN) )
PenykTop BBICOKOTO JTaBIeHUS 1 .
KomMriekT TpyOoK A1t ra30BOM CUCTEMBI 1 KOMIUIEKT
BhIHOCHOM 30071 (JutHA Kabens 3 M 1 5 M) 2 1 mur.
I'enepatop YI'D-4 D 1 .
[tatus YIIT-4 Y 1 1.
JIOTIONTHNTENBHBIH BBIHOCHON MITATUB V) 1 mr.
KoMIuiekT pekanuOpoBOYHBIX 00pa3IoB 1 KOMIUIEKT
KommiekT coenmnunTenbHbIX Kabenen 1 KOMILTIEKT
TlepcoHanbHbIH KOMIbIOTEp 1 mr.
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HanmeHoBaHue O6o3HaueHue KonuuectBo

Monwurop " - 1 .
Knasuarypa - 1 mir.
Manunynsrtop tuna “Mpims” P - 1 .
Kowmmnekt 3UIT 2 - | KOMIUIEKT
IIporpammHuoe obecneyenue «GradSLy ! - 1 muck
ITporpammuoe obecniedenne «'PAJIYUPOBKA» - 1 nuck
[TacriopT (B 3aBUCHUMOCTH OT MOTU(PUKAIINN) AIIIMJT 415311 TIC 1 7K3.
PykoBOACTBO 1O 3KCIUTyaTaluu AllIM/T 415311 PO 1 3K3.
PykoBoacteo nonw3zoBatens [10 «I'PAJIYNPOBKA» D - 1 7K3.
PykoBocTBO nosb3oparens 10 «GradSLy ! - 1 9K3.
MertoiMka noBepKu MI1-242-2236-2018 1 7K3.

D IMocrasnsercs no 3akasy

2 B 3aBUCHMOCTH OT MOM(UKAIMH CIEKTPOMETPA

CgeneHusi 0 MeTOAUKAX (MeTOAX) U3MEPEHU I
HpI/IBeZ[GHI)I B 3KCHJIyaTaIII/IOHHOM I[OK}’MGHTG.

HOpMaTI/IBHbIe H TEXHUIECCKHUE JOKYMEHTBI, YCTaHaAB/IMBaKOIIue Tpeﬁonalmﬂ K CIIEKTPpOMETpam

smuccnoHusIM MCA

TV 26.51.41.130-001 Cnexkrpometpsl sMuccuoHHble MCA. TexHuuecKkue ycioBus.

IIpaBoobaanarenn

OOmectBO ¢ OrpaHMYEHHOH  OTBETCTBEHHOCTBHIO

(OO0 «CnektpanbHas 1a60paTOPUS»)
MHH 7841043005

HOpunnueckuit agpec: 195009, r. Cankr-IletepOypr,

noMmer. 37-H

Tenedon/dakc: +7 (812) 385-14-53
Web-caiit: www. spectr-lab.ru
E-mail: in@spectr-lab.ru

H3rorosurean

OOmiecTBO ¢ OrpaHUYEHHOW  OTBETCTBEHHOCTBHIO

(OO0 «CrekrtpanibHas 1a00paTOpHs»)
WHH 7841043005

«CrnekTpanbHas

«CrnekTpanbHas

nabopaTopusi»

yi1. Muxaitnosa, a. 11, mgut. C,

naboparopusi»

Anpec: 195009, r. Canxt-IletepOypr, yin. Muxaiinosa, a. 11, aut. C, nomemnt. 37-H

Tenedon/dakc: +7 (812) 385-14-53
Web-caiiT: www. spectr-lab.ru
E-mail: in@spectr-lab.ru


http://www.belec.ru/
mailto:in@spectr-lab.ru
http://www.belec.ru/
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HUcnbiTaTebHbIA HEHTP
@enepanbHOE TOCYIAPCTBEHHOE YHHUTapHOE Mpeanpuarue «BcepoCcCHCKUT HAay4dyHO-
HCCIIEIOBATENILCKUI UHCTUTYT MeTposiorud umenun Jl.M.MenneneeBa» (OI'VII «BHUHMM
uMm. JI.M.Mennaeneena)
Anpec: 190005, r. Cankr-IleTepOypr, MockoBckuit ip-KT, 1. 19
Tenedon: +7 (812) 251-76-01, dakc: +7 (812) 713-01-14
Web-caiit: www.vniim.ru
E-mail: info@vniim.ru
YHUKaNbHBIN HOMED 3alUCH B peecTpe akkpeauToBaHHbIX Jull No RA.RU.311541.
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