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OITMICAHUE TUIIA CPEJCTBA U3MEPEHUI

Komriekc aBToMaTU3MPOBAHHBIN U3MEpUTENLHO-BhIUUCIUTENbHBIA TMCA 1-6 b 077

Ha3HnaueHue cpeicTBa H3MepeHUi

Komrieke aBToMaTU3UpOBaHHbINA H3MepuTenbHO-BbruucauTenbuelii TMCA 1-6 b 077 (nanee -
KOMIUIEKC) IMpeIHa3HayeH s HM3MEpPEHMH XapaKTepUCTHK HaNpaBICHHOCTH M SHEPreTUYEeCKUX
XapaKTEPUCTHK allepPTyPHBIX AHTEHH U aHTEHHBIX PELIETOK.

Onucanue cpeacrsa u3MepeHui

[TpuHuMn nelcTBUS KOMIUIEKCA OCHOBAH Ha aMIUIM(a30METPUUYECKOM METOJE W3MEpPEHUi
XapaKTePUCTHK aHTEHH B YaCTOTHOM 00JIACTH METOAOM OJIMKHEH 30HBI C MJIaHAPHBIM CKAaHUPOBAHUEM.
OneHka HOPMUPYEMBIX PaJUOTEXHUUECKUX XapaKTEPUCTUK UCIIBITHIBAEMBIX aHTEHH OCYIIECTBIIAETCS
Mo pe3yJbTaTaM MaTeMaTUYeCcKO OOpabOTKM W3MEPEHHOr0 Ha IUIOCKOCTH CKaHUPOBaHUS
aMIUTUTYAHO-(Aa30BOTO pacrlpefeNieHnss TaHTEHIIMATbHBIX KOMIIOHEHT DSJIEKTPOMAarHUTHOTO TIOJIA,
U3ITy4aeMoro (MPUHUMAEMOT0) aHTEHHO.

KOHCTpYKTHBHO KOMILJIEKC COCTOUT U3:

- matukoopauHatHoro T-ckanepa (X, Y, Z, P, EL) AL-4953-1-13m-13m-V-S (T-ckanep),
IpeHAa3HaYEHHOI 0 JJIsl IPOCTPAHCTBEHHOI'O MEPEMEIICHNSI aHTEHHbBI-30H/1a B CUCTEME KOOpAUHAT (X;
y; z; p, El) BO#3u anepTypsl (10JIOTHA) UCTIBITHIBAEMOM aHTEHHOU CUCTEMBL, T1IE X, Y, Z - KOOPAUHATHI
JIEKapTOBOM CHCTEMBI KOOPAWHAT; P - YIJIOBas KOOpJMHATA B IUIOCKOCTH mosspu3anuu, El - yron
MECTa;

- BEKTOPHOTO aHayu3aropa anekTpuueckux neneit ZVA 8 (BALl) ayig usmepeHuit OTHOIIEHUS
aMIUTMTYA U Pa3HOCTU (Da3 OMOPHOTO U 30HIUPYIOIIETO CUTHAIOB (KOMIUIEKCHOTO KO3(QuIreHTa
nepeaul CUCTEMBbI «HCIIBIThIBa€Masi aHTEHHA - aHTEHHA-30H1»). 30HAMPYIOIINNA CUTHAI - 3TO CUTHA,
MOJIaBaeMblil C BBIXOJa aHAJIM3AaTOpa Ieneld Ha BXOJ HCHBITHIBAEMOW AaHTEHHBI U W3TyYaeMbIi €ro,
Jlajiee TNPUHAMAEMBbIM AaHTEHHOM-30HIOM M IIOCTYHAlOUIMHA Ha BXOJ BEKTOPHOIO AaHaJIM3aTOpa
JNEKTPUYECKUX Iierneil. Pe3ynbraT nm3MepeHuil KOMIUIEKCHOTO KO3(QQUIMEHTa Mepefadyd CHCTEMBI
«HUCTIBITHIBaEMasi aHTEHHA - aHTEHHA-30H» MepeaaeTcss Ha ynpasisiomuid komnbiotep (IIDBM), roe
nocie ero 00pabOTKH MONTYyYaroT 3HAUeHUSI HOPMUPYEMBIX XapaKTEPUCTUK UCTILITHIBAEMOI aHTEHHHBI,

- KOMIUIEKTa aHTEHH-30HJ0OB, MPEJIHA3HAYEHHOTO ISl HKCIIOJIb30BAHUS MPU U3MEPEHUSIX
aMITTUTY THO-(a30BOT0 pacipeesIeHUs 1Mo B OJIMKHEH 30HE;

- autenHsl TMA 1-6 3, nmpenHazHaueHHOH Ui U3MepeHHs Kod((UIMeHTa YCUIICHHUSI aHTEHH
METOJIOM 3aMeIlleHUSs;

-  komrmiekta CBY  kabenbHbIX CcOOpOK, TMpPEAHA3HAYEHHBIX UII  KOMMYTAIMH
(bYHKIIMOHATIBHBIX Y3JI0B KOMILIEKCA;

- KOMIUIEKTa Kabenel CHHXPOHU3AINH, YIIPABICHS U MUTAHUS;

- [I9BM, npumeHsieMoil /sl yIpaBJIeHHs] KOMIUIEKCOM B TIpoIlecce M3MepeHui, 00padoTKu
pe3yJbTaTOB U3MEPEHUM, X KAaTaJIOTU3alMK U BU3yalH3alluu;

- ICTOYHHUKOB Oecriepe0oitHOro muTaHus sl 00ecreueHrss KOPPEKTHOTO 3aBEPIICHUS PaOOTHI
KOMILJIEKCA MPU HEMITATHOM OTKJIFOUEHHUH JIEKTPOITUTAHUS;

- IpuOOPHON CTOMKHM ISl pa3MEIIECHUs DIEMEHTOB KOMILICKCA.

Buemnuii BUA 31eMEHTOB KOMILJIEKCA MPUBEJICH HAa PUCYHKaX 1- 9.

MecTo pa3melieHus 3HaKa yTBEpKICHUS TUIIa IPUBEJICHO Ha PUCYHKe 7.

Cxema IoMOMpPOBKY OT HECAHKLIMOHUPOBAHHOT'O JIOCTyTa ITPUBECHA HA PUCYHKaX 7, 8.
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Pucynok 3 - O6mwuii Bun ocu Z ckanepa AL-4953-1-13m-13m-V-S ¢ ycranoBneHHO#

anreHHon-3oa10M TMA3 1-2
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PucyHnok 4 - BHemHnii Buj BEKTOPHOTO aHAIN3aTOpa 3JIEKTPUUECKUX Lene ZVA
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Pucynok 5 - Buemnwuii Bug anrenasi-30u1a TMA3 1-2 U nuanazona wactot 1 - 2 [T (cnesa),
BHEITHUH BU aHTeHHBI-30H1a TMA3 2-4 U nmuanazona yactor 2 - 4 ['Ty (cripaBa)

Pucynok 6 - Buenrnuit Bun antenusl-3081a TMA3 4-6 1 nnanazona gactot 4 - 6 I'T'1y (cnesa),
BHEIIHUH BUJ aHTeHHbl TMA 1-6 D (cmipaBa)
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MecTto pazmenieHus
3HaKa yTBEPKICHUS

THIIA
BekropHslii aHanu3aTop
3JIEKTPUYECKUX Lenei
ZVA 8
Mecto mig

Kontpomnep oceit
ckanepa P, El

TUIOMOUPOBKH OT
HECaHKIIHOHHPOBAHHOTO

JOCTyTIa

Kontpomnep oceit
ckanepa X, Y, Z

HcTounuk
oecniepeboitHoro
MUTaHUS

Pucynox 7 - Baenrauii Bua mpuOOpHON CTOMKH IS pa3MEISHHS SJIEMEHTOB KOMILJIEKCA U MECTa
pa3MelIcHMs 3HaKa YTBEP KICHUS TUIA

Mecrto s
MJIOMOUPOBKH OT
HECaHKIIMOHUPOBAHHOTO
JOCTYyTIa

Pucynoxk 8 - 3aasss maHens BEKTOPHOTO aHanu3aropa ueneit ZVA 8
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Pucynok 9 - Buemnuii Bua pabouero Mecta ¢ ycraHoBiaeHHoi [I9BM

IIporpammHoe oGecnieyeHue

[TporpamMmmHuoe obecnieuenue (nanee - [10) kKoMIuIeKca OCyIecTBIsSCT:

- YIIpaBJI€HUE AJIEMEHTaMHU KOMILIEKCa U MPOLIECCOM U3MEPEHUIA;

- 00paboOTKy pe3yJIbTaTOB W3MEPEHUH W TIOJyYeHUE 3HAUCHUH PaJHMOTECXHHUYECKUX
XapaKTEPUCTUK HCIIBITHIBAEMOI AHTEHHBI;

- MpEACTaBICHHE PAJUOTEXHUYECKUX XapaKTEPUCTHK WCIBITHIBAEMON AHTEHHbI B BHJE
COOTBETCTBYIOIIUX TPapUKOB U TUATPAMM;

- XpaHEHHUE pe3yJlbTaTOB H3MEPEHUH M 3HAYCHUM paJMOTEXHUYECKHX XapaKTEPUCTUK
UCIIBITHIBAEMOU AHTEHHBI.

[IporpammHoe oOecrieueHHe KOMILIEKCa padOTaeT TMoJa YIpaBICHHEM OIEPalMOHHON
cuctembl Windows?7.

Mertponoruuecku 3Haunmas yacth [10 xomriekca npeacTaBisieT co0oi crernuaaTn3upoBaHHOE
nporpamMmHoe obecnieuenue «FrequencyMeasy, «NFCalc», «cAmrView».

CrnemmammsupoBanHoe [10 «FrequencyMeas» mpenHa3HadueHO N7 HACTPOWMKHM KOMILIEKCA U
MPOBEJCHUS U3MEPEHUI aMIUTUTYAHO-(a30BOT0 pacHpeeIeHUs AIEKTPOMArHUTHOTO OISl B OMKHEH
30H€ aHTEHHBI, JUIsl YIPABJIEHUS BEKTOPHBIM aHAJIMU3AaTOPOM IENEed U KOHTPOJIEPOM MEpEMEIICHUS
CKaHepa, a TaKXke JUIsl COXpaHEHUs BCEX JaHHBIX U3MEpeHus B (haiinax.

CremmanmusupoBanHoe [10  «NFCale» mnpennaznadeHo misi  pacdera HOPMHUPYEMBIX
XapaKTEPUCTUK HAIPABICHHOCTH M YHEPreTUYECKUX XapPaKTEPUCTUK aHTEHH Ha OCHOBE pPE3YJIbTAaTOB
U3MEpPEHU B OJIMKHEH 30HE.

CneunanmsupoBanHoe I10 «AmrView» mnpenHasHayeHO IJs BHU3YyalU3allMU PE3yJIbTATOB
pacueToB, BHITOJHEHHBIX C MOMOIIBIO CIIEIHATM3UPOBAHHOTO MporpaMMHoOro odecrieuenust «NFCalcy.

WnentudukanmoHHble naHHbIe (IPU3HAKKU) METPOIOrHuecku 3HaunMoil yactu [10 npuBeneHs
B Tabnwie 1.

Tabmuna 1 - UnenTudukanmonnsie nanasie [10

W nenTudukanoHHbIe 3HaueHue
JaHHbIE (MPU3HAKH)
WNnentudukanmonnoe FrequencyMeas.exe NFCalc.exe AmrView.exe

"HanMmeHnosauue [10

Howmep Bepcuu
(uneHTH(UKATMOHHBIN 6.0.0.0 3.20.1 3.16.60612
HoMmep) 110

[Mudporoii unentudurarop | 776C8FCE8EOS8E725 | 90F2307A43D11220 | FAF113F3C83206EB
I1O (konTponpHast cymma | 27CC58A6A8D62804 | 7504337BOCCA9F24 | 863D69624F5D3FCO
HCTIOTHSEMOTO KOJIa) (anroputm MDS5) (asroputm MDS5) (anroputm MDS5)
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3ammra [10 ot HEenmpeAHAMEPEHHBIX U MIPETHAMEPEHHBIX U3MEHEHUN COOTBETCTBYET YPOBHIO
«cpenuuii» o P 50.2.077-2014.

MeTpoJiornyeckue U TeXHHYECKHE XapaKTePUCTHKH
IpUBEJEHBI B Tabnuuax 2, 3.

Tabnuia 2 - MeTposiornueckre XapakTePUCTHKN KOMILJIEKCa

3HaueHune
HaumenoBanue xapakTepucTUKu
XapaKTEPUCTUKHU
Jlnamazon pabouux yactot, ['T1g orl 1o 6
[Ipenensl gormyckaemMon MOrpeHOCTH U3MEPEHNN aMILJIUTY THOT'O
pacnpeneneHus AIeKTPOMArHuTHOTO TOJIS O OTHOCUTENIBHOTO YPOBHS
(Tpu TMHAMHUYECKOM JTMaria30He U3MEPEHUHN aMIUTUTYTHOTO pacpeieecHus
He MeHee 60 1b u KpocCroNsIpU3aMOHHON pa3Bsi3Ke aHTEHHBI-30HAa
e menee 20 nb), nb:
-10 nb +0,3
-20 n1b +0,3
-30 nb +0,5
-40 nb +0,8
-50 nb +1,4
[Tpenenst gomyckaeMoi aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH (Pa30BOTO
pacnpeeNieHus AIeKTPOMArHUTHOTO TOJISI IPH OTHOCUTEIHLHOM YPOBHE
aMIUTUTYTHOTO pacupeneneHus (Ipu TMHAMHYECKOM TUara30He U3MEepEeHUH
AMILIMTYIHOTO pacnpeeeHus e menee 60 1b), ...°%
-10 nb +3
-20 nb +4
-30 1b +4
-40 nb +6
-50 n1b +12
[Ipenensr qomyckaemMoi NOrpeuIHOCTH U3MEPEHH OTHOCUTENBHBIX YPOBHEM
aMIUTUTYIHBIX TUarpaMM HaMpaBJICHHOCTHU J0 YPOBHEH
(Ipu KpoCCIIONSIPU3AITMOHHON pa3Bs3Ke aHTEHHBI-30H1a He MeHee 20 nb,
JTUHAMUAYECKOM JUANa30He U3MEPEHHOI0 aMILIUTYAHOTO PACIIPECICHUS
anTeHHbl He MeHee 60 1b), nb:
-10 o1b +0,3
-20 nb +0,3
-30 n1b +0,7
-40 nb +1,1
-50 n1b +1,9
[Ipenensl gomyckaemMoi aOCOMFOTHOM MOTPEITHOCTH U3MEPEeHU (Pa30BhIX
JarpaMM HampaBJIEHHOCTH (MPU KPOCCIIONISIPU3AUOHHON pa3Bsi3Ke aHTEHHBI-
30H1a He MeHee 20 nb, TMHaMUYeCKOM Arana3oHe U3MEPEHHOTO
aMIUTUTYTHOTO pacupeiesieHus: aHTeHHbI He MeHee 60 1b)
IPH OTHOCHTEIBHBIX YPOBHIX aMILIUTYJHBIX AUATPAMM, .. .°:
-10 nb +3
-20 nb +4
-30 nb +5
-40 b +10
-50 1B +18
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3HaueHue
HaumeHoBaHMe XapaKTepUCTUKH
XapaKTePUCTHKU
[Tpenensl nomyckaeMoil MOrpenHOCTH U3MEpEeHNH K03 (hUIIMEeHTa yCUIIEHUS
aHTEHHBI METO/IOM 3aMeIIeHHS TPpU K03 puiimeHTe cTosde BOITHBI
0 HaNPsKEHUIO UCTIBITHIBAEMON aHTEHHBI HE 0oJiee 2 U MOTrpeIHOCTH
n3MepeHunit ko3 uimenTa ycuieHus 3TaJJOHHON aHTEeHHBI, 1b:
0,5 nb +0,7
0,8 nb +1,0
1,5 nb +1,7
2,0 nb +2,2
Pa3mep paboueii o01acTu ckaHUpOBaHMsI (IJIMHA X BBICOTA), M, HE MEHEE 13x13
CeKTOp yIJIOB BOCCTAHABIMBAEMBIX JMArPAMM HAIMPABJIEHHOCTY, .. .°, HE MEHEE +65
Tabnuua 3 - TexHnueckue XapakTepUCTUKU KOMILIEKCa

HanmeHoBaHue XapaKTEepUCTUKHI 3HayeHue
["abapuTHBIE pa3Mepbl cKaHepa (JUITMHA X IHUPHHA X BBICOTA), M, HE Ooee 15x15%4
HanpsikeHue 3eKTponuTaHus OT CeTH epeMeHHoro Toka yactoroi (50+1) 'y, B 220422

PabGoune ycnoBus SKCIUTyaTalyu:
- TeMIIepaTypa OKpy Karolero Bo3ayxa, °C

- atMoc(epHoe naBieHue, klla

- OTHOCHUTEJIbHAS BJIAXXHOCTh Bo3ayxa npu temmneparype +20 °C, %, He 6oiee

oT +15 mo +25
80
ot 84,0 mo 106,7

3Hak YTBEPKACHUS THUIIA

HAHOCHUTCS Ha JIMIEBYIO MaHeIb NPUOOPHOI CTONKM B BUE HAKJIEHKU U TUIIOTrpacKuM crocoOoM Ha
TUTYJIBHBII JHCT TOKyMeHTa «KOMIIeKC aBTOMAaTH3MPOBAaHHBIA H3MEPHUTEIHLHO-BBIYNCIUTEIbHBINA
TMCA 1-6 b 077. PyxoBoactso 1o 3kcrutyatanuu. TMCA 077.006.00b PO».

KoMmjieKTHOCTH cpeacrea H3MepeHHﬁ

KomruiekT moctaBku KOMITJIEKCa MPUBEICH B TaOuIle 4.

Tabmuna 4 - KoMIUIEKT TOCTaBKU KOMIUIEKCA

HaumenoBanwve O6o3HaucHHE 3asoxcxol| Komu-
HOMED YeCTBO

Kommnekc ABTOMATH3HPOBAHHDIH H3MEPUTENLHO- TMCA 1-6 § 077 077 | wr.
BBIYMCIUTEIIHHEINA B COCTABE:
[Tatuxkoopaunarueiii T-ckanep (X, Y, Z, P, EL),
B KOMILJIEKTE C: AL-4953-1-13m-13m-V-S
- KOHTposuiepoM oceit ckanepa X, Y, Z AL-4164-4MC BL ) | wr
- KOHTpOJUIepoM oceit ckanepa P, El TMC 3102 )
- yJIbTOM JIUCTAHIIMOHHOTO YIIPaBJICHUS -
- Ka0eab-KaHaJIaMU -
BekTopHblli aHAIN3aTOpP SJIEKTPUUECKHUX LENen ZVA 8 - 1 .
KoMIuiekT aHTEHH-30H10B:
- aHTEHHA-30H] auana3oHa 9actoT oT 1 ;o 2 I'Tx T™MA3 1-2 1 0414221 | kot
- aHTEeHHAa-30H/ Auamna3oHa 4acToT oT 2 1o 4 I'T1 TMA3 2-4 11 0215294
- AaHTCHHA-30H]I [rana3oHa 4actoT oT 4 10 6 I'T'1g TMA3 4-6 1 1014277
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[Ipogomxenue Tadmb! 4

HaumeHoBaHMe O6o3HaYEHHE 3asockol| Komu-
HOMEp | YeCTBO
AHTeHHa nuana3oHa 9acToT oT 1 mo 6 I'T TMA 1-6 D 1014278 1 mr.
KommuiexkT kabeneil cCMHXpOHU3AIMH, YIPABICHUS i i 1 kot
Y TUTaHUS
Hcrounnk 6ecnepeOOHHOTO MUTaHUS - - 1 mT.
[15BM - - 1 mr.
[TpubopHas croiika 1 mT.
Kommaxt-guck ¢ [10 - - 1 mT.
[Taciopt TMCA 077.006.005 I1C - 1 mT.
PykoB0/ICTBO MO AKCIUTYaTalluu TMCA 077.006.005 PO - 1 .
Meto1MKa MOBEPKHU 165-18-03 MII - 1 mmr.
IloBepka

ocymiecTBigercss nmo JnokymeHTy 165-18-03 MII «MucTpykumsa. KoMmiuiekc aBTOMaTHU3HPOBAHHBIN
u3MepurenbHo-BeiuncauTeabubii  TMCA 1-6 b 077. Meroauka mMOBEpKW», YTBEPKICHHOMY
OI'VII «BHUNDTPU» 16.01.2018 1.

OcCHOBHBIE CpeICTBA TIOBEPKHU:

- aTTEHIOATOP CTYMEHYAThIi porpammupyembiii 84908M (peructparmonssiii Homep 60239-15
B ®enepanbHoM HHGOPMAIIHOHHOM (OHJIE);

- cucTeMa JiazepHas KoopAWHaTHO-u3MmepurenbHas Leica Absolute Tracker AT401
(peructpanuonHsiit Homep 48561-11 B @enepanbHoM HHpOpMaImOHHOM (OHIE);

- Habop mep kodhdumeHToB mepenayn u otpakeHus 85056A (perucTpallMOHHBIA HOMED
53566-13 B ®enepanbHOM HHPOPMAITUOHHOM (POH/IE).

JlormyckaeTcsi MpUMEHEHUE aHaJOTUYHBIX CPEJICTB MOBEPKH, 00ECIeUHBAIOIINX OIpeaeIeHHe
METPOJIOTHUECKUX XapaKTEPUCTHUK MTOBEPSEMOTr0 KOMILIEKCa ¢ TpeOyeMoi TOUHOCTBIO.

3HaK TOBEPKM HAHOCHUTCS Ha CBHJIETEIHCTBO O IMOBEPKE B BHJIE HAKIEWKH WJIM OTTHUCKA
MIOBEPUTEIIBHOTO KJIEMa.

CBenenusi 0 MeTOAUKAX (METOAAX) U3MEPEHU I
MIPUBEJICHBI B OKCIUTYaTalIMOHHOM JOKYMEHTE.

HopmaTuBHBIE M TeXHHYeCKHe NOKYMEHTBI, YCTAHABJIUBAKIINE TPeOOBaHUS K KOMILIEKCY
ABTOMATH3HPOBAHHOMY M3MepHUTeabHO-BbIYUCAUTEIbHOMY TMCA 1-6 b 077

I'OCT P 8.851-2013 I'CH. T'ocynapcTBeHHasi OBEpOYHAsi CXE€Ma IJId CPEJICTB M3MEPEHUM
ocaleHus >EKTPOMAarHUTHBIX KoJjiebanuii B quanazone yactot ot 0 qo 178 I'T.

TexHuyeckast JOKyMEHTALHs U3TOTOBUTEIS.

H3roroBurenb

OO11ecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO «HayuyHO-IIpOM3BOACTBEHHOE MpEeaNpUsTHE
«TPUM CHIIT U3mepurensubie cuctembl» (OO0 «HIIIT « TPUM CHIIT U3mepuTenbHbIe CHCTEMBI)

WNHH 7804323773

Anpec: 195197, r. Cankr-IlerepOypr, KonnpaTtseBckuii nmpocnekr, a1.40, xopm.14, mutepa A,
oduc 10H

Tenedon: (812) 327-44-56

®axc: (812) 540-03-15
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HcnbiTaTe/IbHBINI HEHTP

@denepaibHOE TOCYNApPCTBEHHOE yHHUTapHOe mpeAnpusitue «Bcepoccuiickuii  HaydHO-
UCCIICIOBATCIILCKANA ~ WHCTUTYT  (U3UKO-TEXHUYCCKUX W PAAUOTCXHUYCCKUX  HM3MEPEHUI»
(OI'VII «BHUNDTPUY»)

Anpec: 141570, MockoBckast 0611., COTHEYHOTOPCKUI p-H, pabouunii mocenok MeHmeneeBo,
npom3ona BHUM®TPU, kopmyc 11

[TouroBsrii anpec: 141570, MockoBckast o06macth, COTHEYHOTOPCKUH p-H, /0 MeHaeneero

Tenedon (Paxc): (495) 526-63-00

E-mail: office@vniiftri.ru

Atrecrar akkpenutauun OI'YII «BHUMOTPU» no mnpoBeAeHUIO HUCHBITAHWN CPEACTB
u3MepeHuil B uensx yreepxkaeHus tuna Ne 30002-13 or 07.10.2013 r.

3amecTuTenb

PykoBoautens denepaabHOro

ArCHTCTBA MO TCXHUYCCKOMY

pETyIMPOBAHUIO U METPOJIOTUH C.C. Tony6eB

M.m. « » 2018 r.
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