DesrepanbHoe rocy apcTBeHHOE YHHTapHOE NPEANPHATHE
«Bcepoccuiickuii Hay1HO-HCC/IEJ0BATENILCKHI HHCTHTYT METPOJIOTHH
um. /.. Menjeseesa»

OI'VII «xBHUUAM um. J1.H. Menaeneesa»

COI'JTIACOBAHO
g r\;epansnuﬁ nupextop OI'VII

FocynapCTBeHHasl cuctema obecrnieueHus CAUHCTBA H3MepeHHﬁ

Buneousmepurenu reomerpuueckux napamerpos BUT3K TRI122S/M2528

METO/JHUKA IIOBEPKH

MII 253-0121-2024

H.o. pyxoBoaures otaena
OI'VII «B uM. JI.1. Menpaeneepay

A.A. Mopcusn

L

3aM. pyKOBOIMTENA OTAENA
®I'VII «B . I.HU. Menneneesa»

2

r. Cankr-ITerep6ypr /

2024 r.

B.A. WBanuypa




1 O0mue monoxeHns

Hacrosmas MeToauKa MOBEPKU PACIPOCTPAHACTCS Ha BHICOM3MEPHTENM IEOMETPHIECKHX Ta-
pamerpoB BUTOK TRI122S/M2528 (manee — Bunconsmepute) npoussozuctsa 000 «Butsk-ABTo-
MAaTHKa» U yCTAHABIMBAET METOJUKY HX IEPBUIHOMN U IEPHOIMIECKOM TOBEPOK.

B pesynbTrare mOBEpKH JOIKHEL OBITH IIOATBEPKAEHEI CIIEIYIOIIHE METPOIOIHYECKHE TpEHOBa-
HYsI, IPUBEIEHHLIE B Tabmune 1.

Tabmuma 1
HanmenoBanue mapamerpa 3Ha4YeHHE
Jlwana3oH H3MepeHuH JMHEHHBIX NIEPEMENIEHHH 110 OCH X, MM oT-1 1m0 1
Jlmana3zoH H3MepeHui JIMHEHHBIX epeMelIeH i Mo ock Y, MM ot -1 1o 1
[Ipenemnsr momyckaemoii aBCOMIOTHON [IOrPEIIHOCTH U3MEpeH Ui - | =20
HeWHBIX nepememenuit mo ocu X (Y), MKM

Metonuka mosepky 00ecIedHBaeT MPOCIISKUBAEMOCTH IIOBEPAEMEIX BUAeoM3MepuTeei k [oc-
YA2pCTBEHHOMY TIEPBHYHOMY 3TANIOHY €IMHMIEI IIHHEL - MeTpa I'OT 2-2021 no nokansHOM MoBEpod-
HOH CXeMe, CTPYKTypa KOTOPOH TIpUBEIEHA B IPHIOKEHHE A.

MeTonpl, obecreunBaomue peanu3aniio METOTHKY TIOBEPKU: CPaBHEHHE M3MEPEHHOM 3Tamno-
HOM BETWYHHEI C IOKA3aHUSIMHU [10[JBEPracMOro II0BEpKe BHICOU3MEPHUTELS.

Meronukoil MOBEpKH He TPETYCMOTPEHA BO3MOXKHOCTH IIPOBEHEHMS IIOBEPKA HAa MEHBIIEM
9HCIIE MOANUANIa30HOB H3MCPECHHI.

ITpu moTE30BaHUY HACTOSIIEH METOAMKOM TMOBEPKH IeNIecO00pasHO IPOBEPUTE NEHCTBHE CCBI-
JIOYHBIX JIOKYMEHTOB 10 COOTBETCTBYIOIIEMY YKa3aTello CTaHIapTOB, COCTABIEHHOMY 110 COCTOSTHHUIO
Ha | sgHBaps TEKYIEro roja ¥ Mo COOTBETCTBYIOIINM HHGOPMALMOHHEIM YKa3aTelsIM, OIyOIMKOBaH-
HBIM B TEKYILIEM TOLY.

Ecnu cchUTOYHBIN JOKYMEHT 3aMeHeH (M3MEHEH), TO IPY MOTB30BAHNH HACTOSIIEH METOIHKOM
ClIeXyeT PYKOBOACTBOBATHCS 3aMEHAIONNM (W3MEHEHHBIM) TOKYMeHTOM. Ecii cCRITOTHEI JOKYMEHT
OoTMeHEH 6e3 3aMEeHb], TO IOJOXEHHE, B KOTOPOM [aHa CCHUIKA Ha HEro, IPUMEHSETCs B 9acTH, HE
3aTparuBaronIedl CChUIKY.

2  TlepeyeHs omepanuii MOBEPKH CPEICTBA H3MEPEHU

Tabnuna 2 — IlepedcHp onepauyii IOBEPKU

IIpoBenenue onepanuu
e PRl Howmep
IIp4
IyHKTa J0-
Hamvernoparue onepamuu TIepBUY-
nepuonude- | KyMEHTA 110
HO¥ I10- o
CKO¥ IIOBEpKe | OBEpKE
BEPKE
1. Bremraumit ocMOTp Ha Hda 7
2. IToaroToBka X MOBEPKE ¥ ONPOOOBaHUE CPEICTBA Jla Jla g
H3MEpEHUN
3. IlpoBepka nmporpaMMHOro obecTieuenus CpeacTBa Jla Tla 9
W3MEpPEHUH
4. OnpenencHue METPOIOTHYECKUX XapaKTEPUCTUK U
TIOATBEPKASHUE COOTBETCTBHSA CPEICTBA H3MEPEeHHHN Ha Ha 10
METPOJIOTHYECKUM TpeOOBAHMIM

Ipu mory49eHny OTPULATEIEHBIX PE3yIbTaTOB IIPH IPOBEACHHHM IIOCIECI0BATEIbHBIX ONepallui
1o myHKTaM 1, 2 Tabmumsr 2 moBepKy IpekpanmaT ¥ oGopMILTIOT H3BEIIeHHEe 0 HENPUTOTHOCTH. B



Ciry4qa€ NMOTY9ICHHA IOCJIEA0BATEIbHEIX II0JOXUTEILHEIX PE3YIHETATOB M0 KaAXIOMY ITYHKTY IIOBCPKY
IIPOOIKAXOT.

: TpeboBaHuS K yCJIOBHSM IPOBeJeHHS OBEPKH

3.1 Omnepanuu no BCeM IIyHKTaM HaCTOSIMEH METOAMKY IPOBOUTE IIPH CIEAYIOIIUX YCIOBHUIX
HCIILITaHUH:

- TEMIIEPATyPa OKPYKAOMIETO BO3AYXA, °C ..vviiiniiiiiiieieieeereciee e ot +17 mo +25
- OTHOCHTENBHAS BIAKHOCTD BOBHYXA, Y0 «uvuvvenriniinianiireieneesnimnesiniesssnnensans ot 20 mo 80

4  TpebGoBaHHH K CIIEIMATHCTAM, OCYIIECTBIAIOIIHM HOBEPKY

CoTpyaHuKH, DPOBOJAIIHE MOBEPKY, TOAKHEI IMETh BEICIIEE WIH CPEIHEE TEXHHIECKOoe 00pa-
30BaHME H ONBIT pabOTEl B COOTBETCTBYIOLIEN 0071aCTH H3MEPEHHM, TOJDKHEI H3YIHTh IIPaBUIIa pa-
OOTEI C MOBEPAEMBIM CPEJICTBOM H3MEPEHMH K 00/131aTh COOTBETCTBYIOMIEH KBaTH(UKAUEH 15 pa-
0OTBI CO CPEACTBAMH IIOBEPKH M BCIIOMOTaTEIBHEIM 000Dy I0OBAHHEM.

5 Merposoru4deckne H TeXHAYECKHE TPeGOBAaHAA K CPElCTBAM NIOBEPKH

Tabmuna 3 — [lepedeHb CpeCTB IOBEPKH

Omnepaiuu DOBEpKH,
p P Mertponorudeckue u TeEXHHIECKHE TpeOOBaHMS
Tpebyromue npumMe- Iepeuens pekoMeHTye-
K CpeICTBaM IIOBEPKH, HEOOXOAUMEIE JJII IpO-

HEHHE CPEJICTB I0- MBIX CPEJCTB IOBEPKH
BEICHUS TIOBEPKH
BEPKH

1.8 IToxroToBka K Cpexncrea U3MEpEeHHUH TeMIEpaTypsl OKpPYXkaro-
IIOBEPKE U ompobo- | mel cpeIsl B Uana3oHe H3MEPEHUH oT +15
BaHME cpeAcTBa u3- | mo +25 °C ¢ abcomoTHOM MOrpemHOCTRIO He
MEpeHHit 6onee 1 °C;

CpencTBa H3MEPEHHH OTHOCUTENBHON BIAXKHO-
CTH BO3ayXa B auanasose oT 20 no 80 % c mo-
TpeIHOCTHI0 He 6onee 2 %;

Tepmorurpomerpsr UBA-
6, per. Ne 46434-11

.10 Onpenenerne | IIpeoOpa3oBarens MTHHEHHEIX IepeMEIICHIH [Ipeobpazoparens IUHEH-
METPONIOTHYECKUX doTosmexTprdeckuil. IlorpemusocTs mpeobpa- | HEIX MepeMemenuit GpoTo-
XapaKTEPUCTHK U 30BaTels IMHCHHBIX ICpEMCIICHUH/MHIAKa- anextpuyecku#t JIMP 19A
MOATBEPXKJEHHE CO- | TOpa =2 MKM per.Ne 8 O mo OEH
OTBETCTBUA Cpel- 54714-13

CTBa U3MEPEHUH OnTraeckuii cTon
METPOIOrHYECKUM

TpeOOBAHMAM

ITpumeganmne:

JomyckaeTcs HCTIOIB30BaTh PU TOBEPKE APYTHEC YTBEPIKACHHBIE K ATTCCTOBAHHBIC STAJIOHE! €IHHHALL
BEITWYHH, CPEACTBA U3MEPEHUH YTBEP)KICHHOTO THIIA M TTOBEPEHHEIE, YIOBIETBOPSIONIHE METPOIIO-
THYECKHUM TPeOOBaHWSAM, YKA3aHHEIM B TaOIMIE.

6 Tpeboranus (yeroBus) no ofecnedeHHI0 6e300aCHOCTH NPOBEIeHHS IOBEPKH

ITpu npoBeeHny oBepKy cOOMONAIOT TPeOOBaHUA 0€30I1aCHOCTH, YKa3aHHbIE B OKCILTyaTalld-
OHHOM JIOKYMEHTAallMH Ha NIOBEPsEMbIe BH/ICOM3MEPHUTENH, a TAKKE Ha HCIIONB3yEMEIE CPEICTBA 10~
BEPKH U BCIIOMOTraTeIbHOe 000pyIOBaHHE.

T BHemHu#i 0cMOTP cpejcTBa U3MepeHHH

7.1 Tlpm npoBeNeHWH BHEIIHEIO OCMOTpA MOJDKHO OBITH YCTAHOBIEHO COOTBETCTBHE
IPUMEHACMBIX NPH NOBEPKE cpencTs u3MepeHud (gaee CH) M IOBEPAEMOr0 BHIEOM3MEDUTEIL
CIIEIYIOIIUM TpeOOBaHUAM:

= OTCYTCTBHC MCXaHWICCKUX nonpexcnemﬁi H OPYyTHX Jle(bEKTOB, BIMAIONIAX Ha 3KCIITyaTaloOH-
HBIC ¥ METPOJIOIHYCCKUAC XapaKTCPUCTHKH,
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- HaJIMYHe MapKUPOBKM ¥ KOMIUIEKTHOCTH, HEOOXOIUMOM 1UIs NPOBEEHHS TIOBEPKH, COrJIACHO
TpeGOBaHMAM 3KCILTyaTallMOHHOM JOKYMEHTALMH.

72 BPUICOHSMCPHTeHB CHHUTArOT BBIACPXKaBIINM BHEIIHUM OCMOTP YOOBIIETBOPHUTCIIBHO, €CJIA
OH COOTBETCTBYET MNEPCUUCIICHHBIM BBIIIE Tpe6OBaHI/U{M.

8  IloaroroBka K MoBepKe H onpoGoBaHHEe CPECTBA H3MEPEeHHIH
8.1 IIpoBepsrOT COOTBETCTBHE YC/IOBU MCHBITaHKH TpeboBarmsam 11.3.1.

8.2 Tlpu nposeneHuu onpoOOBaHHWA JOMKHA OBITE YCTaHOBNEHa paGoTOCHOCOOHOCT
BHIICOM3MEPUTEJIS.

8.2.1 YcTaHOBUTE Ha OMTHYECKHIT CTOJI IIepeMelaeMoe TeI0 ¢ HAaHECEHHOM METKOM. YcTaHo-
BUTb ¥ 3aKPEITMTh BUJCON3IMEPUTEIH TaKiM 00pa3oM, 4TOOBI METKOM Haxoqunack B LIEHTpE MoJTyyae-
MOro BHAeOM3MepuUTeNeM usobpaxenns. [IoAroToBUTh BUCOU3MEpHUTEIb K padoTe B COOTBETCTBHH C
3/1. Beinepxath BHICOM3MEPHTEH BO BK/IFOYCHHOM COCTOSHUM B Te4eHHe He MeHee 30 MHHYT.

8.2.2 C nomMomuIso MUKPOMETPHYECKIX BUHTOB 33/1aTh TIPOU3BOIIBHOE NIEpEMELLEHHE KOHTPOJH-
PYEMOT0 Teja 110 IBYM OPTONOHANBHBIM OCSIM.

8.2.3 PesynbTartel onpo6OBaHNSA CYUTAT M10JI0KUTENBHBIMH, €CITH TIOKA3aHHUS BUACOU3MEPHUTENS
U3MEHSIOTCS € IEPEMEIIEHHEM KOHTPOIMPYEMOrO Tena.

9 ITpoBepka nporpaMMHOro ofecnedeHus CpeJcTBa H3MEpPeHHi

9.1 Jlna nposepku HAeHTUOHKaUMOHHBIX NaHHBIX [IO crona Heo6XOaMMO IPOBEPHUTH
uneHTuduKarMoHHbIH HoMep Bepcuu [10, yKazaHHEIH B racnopre.

9.2  Canuute upeHTHuKammoHHble JaHHele [IO ¢ JaHHBIMH, TIPUBEIEHHBIMHA B
Tabnuue 4.

Tabnuua 4 - Unentudukanmonnsie gaaseie I[10

HnenTuduxanpoHHsie NpU3HAKU 3HayeHus
Unentudukanponsoe HauMmenosanue I10 BHUTEK
Homep Bepcuu (MaeHTuduKkammonssiii Homep) [10 V001

9.3  BujaeousMepuTeNs CUMTAETCS NMPOIIEAIIEH OBEPKY 110 IYHKTY 9, eClTi HaHMEHOBaHHE U
Bepcuss IIO COOTBETCTBYIOT WACHTH(HKAUMOHHBIM JaHHBIM TIpOrpaMMHOro oGecreyeHus,
NpHBEJEHHBIM B Ta0mHIIE 4.

10 OnpeneneHne MeTPOJOrHYeCKHX XapaKTePHCTHK U NMOATBEPXKAeHHE COOTBETCTBUS
CpeCTBA H3MEPEHHi MEeTPOJIOTHYeCKHM TpeGoBaHnsIM

10.1 Omnpenenenue OTKIOHEHHS pe3yAbTaTa H3MEPEHUH TMHEHHBIX IEPEMELLIEHHH 110 0CAM

10.1.1 TloaroTroBUTH BUAEOM3IMEPHUTENH K pabore.

10.1.2  VcraHosuts npeodpasosarens nepememeHuit JIMP 19A takum obpazom, ytoOs1 obec-
MeYUBATh U3MEPEHHUS NEPEeMEINEHHH OTHOCHTEIBHO OCH X CHCTEMBI KOOPIHMHAT, CBA3aHHOH C MaTpH-
1eH BHIAECOU3MEPHTEIIS.

10.1.3 Tlepemelyast ¢ MOMOINBIO MUKPOMETPHYECKOrO BUHTA TENO C HAHECEHHOH METKOW Ha
paccTosHMA, yKa3aHHble B rpade «HomuHansHOE nepeMeiense, MKM» TabIHUupB! 5, MpOusBecTd 1 =15
u3MepeHnit ro moxasanusm JIMP 19A (X ;) u Buneonsmeputens (X, ) Aist KaXIOTro0 j -ro 3Ha4eHus

HOMHHAJILHOTO TIepeMEITIeHHMS.
10.1.4 JIng xaxnaoro j-ro 3Ha4eHWs HOMHUHAILHOTO NepeMeIeH s ONpeIeIuTh OTKJIOHEHHE

CPpEOHET0 3Ha4YCHHA pC3yJibTaTa H3MepCHP"7I BUJICOMUSMEPUTEIICM 110 <bopmyne
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10.1.5  Jlns kaxgoro j-ro 3HadeHHs HOMHMHaNBbHOTO Hepemernenus onpexemuts CKO cpen-
HETO apu(pMeTHIecKoro 1o Gopmy.e
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10.1.6 [lns KaXxa0ro j -ro 3Ha4eHHs HOMHHAJILHOTO MEPEMEIIEHHS ONPEAEMTS NPEIes! J0-

IyCKaeMOM MOrpeIHOCTH U3MEPEHHHN NTepeMemenuii o Gpopmy.ie
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Tabnuua 5 — PesynpraTel u3Mepenuit (ock X)

Howmep Homu- 3anaHHOe 3ananHoe | Otkionenwe | CKO cpen- [Ipenens

CTPOKH, j | HaJIbHOE nepemMelte- | nepeme- pesynbTaTa HETo, 0, , | AOMyCKae-
nepeMe- HHE TIO MO~ | MICHME 110 | M3MEPEHUH, |\ MOM no-
meHuUe, Ka3aHHAM noKasa- O x » MKM IPELIHOCTH
MKM JIUP 19A HHAM BH- U3MEPEHHH

X jzis MKM Jeou3Me- nepemerne-
puTens Hui, A,
X s MEM MKM

0 0

1 50

2 100

3 200

4 500

5 1000

6 500

7 200

8 100

9 50

10 0

11 -50

12 -100

13 -200

14 -500

15 -1000




16 -500
17 -200
18 -100
19 -50

10.1.7 VYcranosuts npeobpasosarens nepemewenuit JIMP 19A Taxum oOpaszom, 4ToOsI 0bec-

[N€YUBATb UBMCPEHHA HCpCMClLlCHHi;I OTHOCHTEJIBHO OCH Y CHCTEMEI KOOpAuHaT, CBSI3aHHOM C MaTpu-

L€ BUICOU3MEPHUTEILS.
10.1.8 Tlepememas ¢ MOMOLIBI0 MHKPOMETPHYECKOTO BHHTA TENIO C HAHECEHHON METKOW Ha

PaccTOsHUS, yKa3aHHbIe B rpade « HOMHHANBHOE TIepeMenieHne, MKM» TabIHIlET 6, IPOM3BECTH 1= 5
usmepenyii 1o nokasauusim JIMP 19A (Y, ) u Buneousmeputens (Y, ) Al KaXA0r0 j -ro 3HaYeHHS

HOMMHAJIBHOTO NEPEMELICHUSL.
10.1.9  JIna xaxaoro j-ro 3Ha4eHHs HOMHHAJIBHOIO NEPEMEILEHHs ONPEaeNUTh OTKIOHEHHE

CPEIHEr0 3HAUEHHUs pe3yJibTaTa W3MEepPEHHH BUACOU3MEPHTEINEM T10 (hopMmyIie
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Hero apudMeTHyecKoro no gopmyne

ITyCKaeMOM [OrpeLIHOCTH U3MEPEHHH NepeMelneHui 1o gpopmyie
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10.1.11 JIns kaxgoro j-ro 3Ha4eHWs HOMHHAIBLHOTO MEPEMEIEHUA ONPEAETUTE Mpeaenl Jo-
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10.1.10 Jins xaxjgoro j-ro 3HadyeHWs HOMHHaIbHOro nepememenus onpeaenuts CKO cpen-
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Tabnuua 6 — PesyastaTsl uamepennii (ock Y)

Homep Homu- 3ajaHHoe 3apannoe | Otwnonenne | CKO cpea- Ipenensr

CTPOKH, j HallbHOE nepeMerne- | mepeme- pe3ybTara HeTO, 0 JlomycKae-
nepeme- HHE I10 10~ | [IEHHWE MO | U3MEPEHUH, N MO I10-
LIEHHE, Ka3zaHHWAM NoKasa- © ;s MKM TPEIHOCTH
MKM JIUP 19A HHSM BH- W3MEPEHHUH

Y;u , MKM JIe0OHu3Me- repemele-
puTens Hui, A ¥
¥y » MKM MKM

0 0

1 50

2 100

3 200

4 500

5 1000

6 500

7 200

8 100

9 50

10 0

11 -50

12 -100

13 -200

14 -500

15 -1000

16 -500

17 -200

18 -100

19 -50

10.2 Pe3yneTaThl IOBEPKH SBIISIOTCS [OJIOKUTENBHBIMM, €CITH TpeAensl AOMyCKaeMOoM
NOrpelIHOCTH M3MEPEHHH TNepeMemenrii B Tabnuuax 5 u 6 He npepsimarT =20 MKM BO BCEM
JMana3oHe H3MepeHHHH.

11  Odopmienue pe3ybTaToB IOBEPKH

11.1 IlonoxwurenbHble pe3yibTaThl MOBEPKM MOATBEPIKAAIOTCS CBEACHUSAMU O pe3ysbTaTax
MOBEPKX CpENCTB H3MEepeHHH, BKNMIOYEHHbIMU B DesnepanbHbelii WHpOpMaLMOHHBIH (OHA IO
obecreyeHHIO eIMHCTBA M3MEPEHMUIA.

11.2 OrpHuarenbHble pe3ynbTaThl [IOBEPKM MOATBEPIKAAIOTCS CBEAEHHSMH O pe3ynbTarax
NOBEPKH CpEACTB M3MEpEHUH, BKIIIOUeHHBIMA B DesepanbHBld WHGOpMaNMOHHBIM GOHI TO
obecreyeHuIo eIMHCTBA U3MEPEHHUHA.

11.3 Tlo 3astBeHMIO BNajiesiblia CPEICTB M3MEPEHHMI WK JIMLA, IPSACTABUBLIEIO X Ha [IOBEPKY
B CITy4ae MOTOXKHUTENBHBIX PE3y/bTaTOR NOBEPKH (HOATBEPXKICHO COOTBETCTBHUE CPEACTB U3MEPEHUH
METpPONIOTHYECKMM TPeOOBAHHMAM) HAHOCHT 3HAaK NOBEPKM M BBIJAET CBHUIETENLCTBA O TOBEPKE,
oopMiIeHHBIE B COOTBETCTBHHU ¢ TPeOOBAaHUAMM K COJIEPIKAHHIO CBU/IETENHCTBA O MOBEPKE U (MIH) B
nacriopT ((hopMynap) CpeicTB H3MEpPEeHH BHOCHT 3alliCh O NPOBEICHHOM MOBEPKE WIM B Clydae
OTPHLATENBHEIX PE3yJbTATOR IOBEPKH (HE MOATBEPXKIEHO COOTBETCTBUE CPEICTB H3MEpEHHUMH
METPOJIOTHYECKMM TPeOOBAaHHSIM) BHINACT M3BEIUEHHS O HENMPUTOJHOCTH K MPUMEHEHHIO CPENCTBa
HU3MCPCHUH.




IMTPUJIOXEHHUE A

CtpyxTypa JIOKaJIBHOH NOBEPOTHOH CXEMBI

N H3mepurenu TMHEHHBIX nepeMenienni nasepusie oT 0 go 80000 mm*
E S 8=(0,02+0,5L)** mMxm
g
8 o
- r 1
MeToa npaMBIX U3MepEHUH
&
5 ITpeobpazoBareis JIMHEHHBIX epemMenieHui portosnexrpuueckuii JIUP 19A
35 =2 MKM
g |
'8
~
[ Mertop cnyeHui }
X |
S § Buneonsmepurenu reomerpuycckux napamerpo BUTOK TRI1225/M2528
o =20 Mxm
Q=
S
[Tpumevanus:

* - ['ocy[apCTBEHHAs IOBEPOYHAs CXEMa JIIsl CPEJCTB H3MEPEH i uiHEL B ananasone ot 107 go 100 M u myms BonH B auanasoue ot 0,2 10 50 MKM,

yrBepaienHan [IpukazoM PeaepanbHOro areHTCTBa 10 TEXHHYECKOMY PETYIHpPOBaHMIO U MeTponorud ot 29.12.2018 Ne 2840. Yacts 2. Mepsl JUIMHEI
IITPUXOBELIC ¥ H3MEPHUTEIIH IIepeMeILCHHI

** L- nmumHA B METpax.



