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1 OBIIHUE ITOJIOXEHUS
1.1 HacTosmas MeToIHKa IIOBEPKH paclpocTpaHseTcs Ha BepTyImKu ruIpoMeTpHYECKHE

I'P-99 (maee — BepTYIIKH), H3rOTOBIEHHbIe 3aBofoM 'Tuapomernpubop”, I'pysHHCKad CCP,
r. T6umicH, (peruCTPAIHOHHEH HoMep B DenepaibHOM HHPOPMAIHOHHOM (OHIE TT0 06eCTIETeH IO
eIMHCTRA H3MEpEeHUH 3495-73), 0 IpUMeEHseTCA UL UX TIEPHOJUYECKOi TOBEPKH.

1.2 B pesynbTare HOBEPKH JODKHBI OBITH MOATBEPHKICHE] CIIEAYIOMAE METPOJIOIHICCKHE
TpeGoBaHuUs, IPUBEIEHHBIE B TabmuIe 1.

Tabmana 1

: 3uaye
HammeHoBaHME XapaKTePUCTHKH e

Jluana3oH U3MEPEHHH CKOPOCTH

ot 0,08 mo 5,0 D
BOIHOTO IIOTOKA, M/C

[Tpenensl qoiryckaeMon

& - (5/V?-
OTHOCHTEJBHOM OTPEITHOCTH, %0 [0,015+0,004-(5/V=-1)] 100

1 v )
) 3HaueHne BepXHeH TPAHWILI PabOYEro [MarasoHa H3MepseMON CKOPOCTH BOMHOIO MOTOKA,
YKa3aHHOE B MACIOPTE THIPOMETPHIECKON BEPTYIIKH

2V — cKOpOCTb BOJIHOTO TIOTOKA, M/C

1.3 IIpu onpeeTeHEE METPOJIOTHYECKUX XapaKTEPHCTHK B paMKax MPOBOIMMO#H TOBEPKH
obecriednBaeTCs Iepefada eIMHMIBI CKOPOCTH BOAHOIO IOTOKA B COOTBETCTBHH C JIOKAIBHOH
TOBepOYHOH cxeMoll PocruipoMeTa Uil CPElCTB H3MEPEHHH Cpe/iHell CKOPOCTH BOJHOTO IOTOKA B
muanazore ot 0,01 mo 5,00 M/c, yTBepXAeHHON NpHKazoM pykoBoxuTens Pocrumpomera OT
12.05.2021 Ne 130, moaTBeprKmaroImas IIPOCIEKHBAEMOCTh K TOCYAApCTBEHHOMY IMEPBHIHOMY
stranony emmHMAnEl EHE [9T2-2021 ¥ K rocyAapCTBEHHOMY NEPBHYHOMY STaIOHY €AHHHUII
BpPEMEHH, YaCTOTHI H HAMOHATBHOH mKane! Bpemenn ['OT1-2022.

1.4 IIpu onpe/ieIeHHH METPOJOTHYECKHX XapaKTEPHUCTHK BEPTYIIEK HCIIOJIB3YETCA:

- METO/{ HETIOCPEICTBEHHOTO CIIHYeHHs (IIPH IPUMEHEHHH TIPAMOIIHHEHHBIX GacceifHoB);
- METOJ CIIMYEHHS ¢ IIOMOIIBI0 KoMIIapaTopa (IIpH NPMEHEHHH YCTAHOBOK KOMIIapaTOPHBIX JULA
IOBepKH rHapoMeTpudeckux Beprymek YKIII'B u 10TKOB rpanyupoBo4HbX ['P-19 1 I'P-19M).

1.5 JlomyckaeTcs IpOBEICHAE NIEPHOIHYECKOl TOBEPKH B paboyeM Juarna3oHe 3Ha4YeHHH
CKOPOCTH BOJHOTO TIOTOKA, YKa3aHHOM B IIACIIOPTE THAPOMETPHYSCKOH BEPTYIIKH.
1.6 ITpocneKHBAEMOCTE TIPU [OBEPKE BEPTYIIEK THAPOMETPUYCCKHX 00ECIECHHBACTCs B

COOTBETCTBHH ¢ JIOKATBHOI MOBEPOYHON cxemoi PocruapoMmera s CpelCcTB M3MEPEHHH CcpelHeH
CKOpOCTH BOAHOro moToka B nmuamasome ot 0,01 mo 5,00 M/, yTBepXIeHHOH MpPHKa3OM
pykoBommrens Pocruapomera ot 12.05.2021 Ne 130 (Ilpunoxenue I'), K rocynapcTBEHHOMY
HEPBAYHOMY 3TAIOHY emHHUIBI AauHbl [DT2-2021 u Kk rocynapCTBEHHOMY NEPBUYHOMY STajOHY
eIMHUI BpEMEHH, YaCTOTHI M HAlMOHAIBHON MKamsl BpeMenu ['DT1-2022.

2 IEPEYEHD OITEPAIIHI IIOBEPKH CPEJCTBA W3MEPEHUI

2.1 TIpu moBepke BepTylueK TrHapoMeTpudeckux Tuia I'P-99 NOmKHEI OBITE BBIIIOJIHEHBI
olepanyy, ykasanHsle B Tabume 2



Tabmuma 2

O6s13aTeILHOCTD BBINTOTHEHHS ONepalui Homep paznena
TIOBEPKHU IPH (TTyHKTa) METOIUKH
IOBEPKH, B
HauMeHoBaHHE ONEpaLHH
. . COOTBETCTBHH C
IIOBEPKHU [TepBu4HOM [Tepuogmaeckoi
KOTOPBIM
MOBEpKE HOBEpPKE
BBITIOTHSETCS
oIepalysi OBEPKH
Buermauit ocMOTp Ha Jla i}
KonTpoms yclIoBHH TOBEPKH
(IpH MOATOTOBKE K [IOBEPKE H
Ja Ha 3.1

onpoOoBaHUH cpencTBa
H3MepeHHH)
Onpobosanue (mpu
IIOJrOTOBKE K IIOBEPKE H

P Jla Ha 8
onpoOOBaHUH CpencTea
H3MEepEHHUH)
OmnpeneneHue
METPOJIOTHYECKHX Jla Ja 9
XapaKTePHCTHK
[ToagTBepsKAeHHE COOTBETCTBHA
METPOJIOTHYECKHM Ha Ha 10
TpeboBaHUAM

2.2 Pe3ynbTaThl BRIIOIHEHHS OIIEPalliii IOBEPKH 3aHOCAT B IIPOTOKOI, PEKOMCHIyeMas bopma
KOTOPOTO MpHBEJEHA B HPWIOKEHHH A U TPWIOXKEHHH b, B 3aBACHMOCTH OT HPHMEHAEMOrO

STaJIoHA.
2.3 TIpu OTPUIATENBHBIX Pe3yJbTaTax XoTs Gbl OMHOH M3 oOmepamuii JanbHEHIAT MOBEpKa

BEpPTYIIKHX IIPEKPAIIAETCS.
3 TPEBOBAHUS K YCJIOBUSIM ITPOBEJEHMS TOBEPKHA

3.1 IIpu moAaroToBKE K MOBEpKE, ONPOOOBAHUK M MPOBEACHHH MOBEPKH JOJIKHEL cobrotaThes
CJIEAYIOIIUE YCIOBHS:

—TeMIIepaTypa OKpYyKarolel Cpeabl, e 20 £ 10;
—armocdepHoe JaBienue, Klla ot 84 no 106;
—OTHOCHTEBHAS BIIaYKHOCTh BO31yXa, %o ot 30 mo 80;
—TeMIIEpaTypa BOJbI B ATAIOHE, °C 20:4 140,

4 TPEBOBAHHS K CTIEIIMAJIMCTAM, OCYIIECTBJIIIOIIAM IIOBEPKY

4.1 TloBepka THIPOMETPHYECKHX BEPTYIIEK B MPSIMOJHHEHHBIX facceifHax IPOBOIHTCS
Gpurano#, COCTOSIEH M3 TMOBEPHTENI M  CTPaXyIOIIEro, Habmoparomero 3a Oe30IacHBIM
BBITIOTHEHHEM paboT | W3YYHBINETr0 IPHMEHEHHE CPEICTB CIIACEHHS B CITydac NaCHHMs B BOLLY.

42 Tlpy BBIIONHEHWH IIOBEPKM pabOTEI MOTYT BBIIOJHATHECA TOJBKO CICIHATMCTAMH,
H3YUHBIIMMH 000pyIOBaHHE.




43 K okcmyaramud 3JI€KTPOYCTAaHOBOK C IIEJIBIO  BBINTOJIHEHHS CBOMX JIOJDKHOCTHBIX
o0g3aHHOCTEl, HE CBA3aHHBIX C HX OOCTY)XMBaHMEM H PEMOHTOM, JOIYCKalOTCH JHIa C
npucBoenHoit 11 rpynmnoit no anextpobesonacHocta no 1000 B.

5 METPOJIOTHWYECKHUE W TEXHUYECKHUE TPEBOBAHHMA K CPEICTBAM

IHOBEPKH

5.1 Tlpu mpoBeIEHMH MOBEPKH IPUMEHSIOT HUKETIEPEYHUCICHHBIC CPEICTBA IOBEPKHM H

BCIIOMOTaTeNbEHOe 000pyI0BaHHe, YKa3aHHOe B Tabnume 3.

Tabmmna 3
Onepanuu Merpomoruyeckie 1 TexHHueckue TpeOosanusd | [lepedens
MOBEPKH, K CpeincTBaM [IOBepPKH, HEOOXOJMMBIE [ | PEKOMEHIYEMBIX CPE/ICTB
Tpebyromue IIPOBE/ICHHS IIOBEPKH IIOBEPKH
IpUMEHEHHUS

CpEICTB IIOBEPKH

m. 3.1 Kontpoms
YCIOBHH TIOBEPKH
(TIpH TIOJITOTOBKE K

Cpencrra H3MepeHUuH TEMIIEPaTypEI
OKpy’Karomeif cpelbl B JMaNa3’0OHe H3MEpPEHHH
ot 10 mo 30 °C, c abcoaroTHOM MOrpeIIHOCTRIO

Tepmorurpomerp HBA-
6H-]1 per. Ne 46434-11

TTOBEPKE u | He Gonee 2 °C;
orpo6oBaHUH Cpencrtaa HU3MEpEeHUH OTHOCHTENIEHOH
CpencTBa BIQKHOCTH Bo3myxa B jauanazose oT 30 ymo 80
H3MEpEHHUI) %, ¢ OTHOCHTEIBLHON HOTPEITHOCTBIO HE Oonee

6%

CpezicTBa H3MEPEHUH aTMOC(EPHOTO HaABJICHHS

B muanazoHe oT 84 mo 106 klla, ¢ abcomoTHOM

norpemrocTsio He Gonee 2 l1a.
m.3.1  Koutpoms | Cpejactsa u3MepeHHH TeMIepaTypsl Boxbl B | TepmoMeTp
VCIIOBHH TMOBEPKH, | THANA30HE H3MEPEHHH OT 10 mo 30 °C, c | 3MeKTPOKOHTAKTHBIA
TeMIepaTypa BombI | aGCOOTHOM TorpemHocThio He Gonee 2 °C; TKII-100/M1 per.
B oJTajoHe (IpH Ne 68475-17
IIOJrOTOBKE K
TIOBEPKE "
onpoOOBaHUH
CpeacTBa
H3MEPEHUH)

1.8 OnpoboBanue

CpencrBa  H3MEpPEHHH
BPEMEHHEIX  IIapaMeTpoB
CHTHAJIOB, HCCenoBaHUsS (OpMbI CHrHala ¢
AHAJIOrOBOH IOIOCOM mpomyckanus Oomee 1
M u ammimTynol curramoB jo 10 B, ¢
OTHOCHTEJILHOM IIOTrPEITHOCTRIO 5 %0.

AMITJIHTY OHBIX H
SJIEKTPHYICCKHUX

Ocrmnorpad mudposoi
DSOX 1204A per. Ne B
OUD 75320-19

1.9 OmnpenencHue
METPOJIOTHIESCKHX
XapaKTePHCTHK

STAJIOHBI €IUHHUILI CPEJHENR CKOPOCTH BOJHOIO
[OTOKa, COOTBETCTBYIOINHE TpeboBaHHMAM K
STAJIOHAM He HIKe paboduMx STaJOHOB IO
JOKaTBHOH moBepodHO# cxeme Pocrunpomera
Il CpelCTB HM3MEpeHHH cpenHedl CKOPOCTH

DTaJlOHBI CPEIHEH
CKOPOCTH BOJHOIO
IIOTOKa B COCTaBE
KOTOPBIX
IPAMOJTHHEHHBIE




BoaHoro moToka B guanazome or 0,01 mo 5,00 | Gacceiinsl JuHOH Oonee
M/C YTBEPXKJEHHON IpUKa3oM pykoBoauTes | 60 M.

Pocrugpomera ot 12.05.2021 Ne 130, B | Veramoskm

muanaszoue 3uagennit ot 0,01 g0 5,00 m/c. KOMIIaPATOPHEIE IS

TIOBEPKH
THAPOMETPHYECKHUX
Beprymmek YKIII'B u
JIOTKH TPayHpOBOYHBIE
tuioB I'P-19 u I'P-19M.

[lpuMeuanne — [OIYyCKaeTCs NPUMEHEHHE CpPEJICTB MOBEPKH C METPOJIOTHYECKHMH H
TeXHAYECKHMHU XapaKTePHCTHKaMH, 00eCIIeuHBarOIUMU TpeOyeMyl0 TOYHOCTE Nepefad eIHHHUIL
BEJIMYHH [TOBEPSIEMOMY CPEJICTBY H3MEPEHHH.
5.2 DTajoH JOJKEH OBITh aTTECTOBAH M WMETH JCHCTBYIOIIEE CBHACTENBCTBO 00 arTecTaluu
(CBHIETENBCTBO O TOBEPKE), CPECTBA U3MEPEHHH JOJDKHBI MMETh ACHCTBYIOIUE CBHACTEILCTBA O

IIOBEPKE.

5.3 Ilpu ompoGopanuu mpumensercs pesuctop MJIT-0,25 comporusnerrem or 100 Om 10
1 kOM, coeIMHEHHbIN MOCIEI0BATEIBHO C 3JIEMEHTOM 3JIEKTPONUTAHMS HAPSHKEHUEM IOCTOAHHOIO
Toka 1,5 B B COOTBETCTBHH C PUCYHKOM 1.

6. TPEBOBAHHUS (YCJOBHA) IIO0O OBECIEYEHHIO BE3OINMACHOCTH
IMPOBEJAEHHSA ITIOBEPKH

6.1 IIpu noBepke HE0OX0AUMO cOOMIOAATh TPeOOBAHKS:

- IPaBHJT T0YKapHOH 6€30IaCHOCTH;

- IIPaBUJI TEXHHYECKOM SKCIUTyaTalliH IIeKTPOYCTAHOBOK IOTPEOHTENCH;

- MEKOTpACIEBBIX [IPABHJIA TI0 OXpaHe TPyJa (TpaBHIamMy 0e30IacHOCTH) IPH IKCILTyaTaluHy
3NIEKTPOYCTAHOBOK;

- IIpaBHJI YCTPONCTBA 3JIEKTPOYCTAHOBOK IOTPEOHTENEH;

- TpaBun O€30[aCHOCTH IpM IKCIUTyaTAllM¥ CPEJCTB IOBEPKH, MPHUBEJCHHBIX B
SKCILTYaTAllHOHHOH JTOKYMEHTAIIHH,

- mpaBWJI IO OXpaHe TpyJa IIpH 3KCIULyaTalud KOMMYHAJIBHOTO BONOIPOBORHO-
KaHATM3aI[HOHHOI0 X03HCTBa.

6.2 Bce paboTel B NpsSMOIMHEHHBIX OacceifHax BBIIOJHsET Opuraza, B COCTaB KOTOpO#
BXOOWT HE MEHee 2 COTPYIAHHKOB, TIOBEPHTENh M CTPaxyHOUIHH, NMPOIIEeIHE HHCTPYKTaX II0
6e30MmacHOMY BBIIOIHEHHIO paborT.

6.3 B mpsMomuHeiiHBIX GacceifHax Ha MecTe NMPOM3BOJACTBA PabOT NOJDKHBI HAXOMHUTHCAH
CpEJICTBA ClaceH s UL OKa3aHHs [IOMOIIX Ha BOJIE.

6.4 JoJKHEl COBIIONaTECs TpeGoBaHMsS GE30MACHOCTH, yKa3aHHBIE B IKCIUIyaTallHOHHOH
JIOKYMEHTAIIWK Ha STaJIOHBI H CPEeCTBA H3MEPEHHUH.

7 BHEIITHAI OCMOTP CPEJCTBA U3MEPEHMI

- HAIHYHE MapKHpPOBKH THIIA CPENCTBA M3MEPEHHMHM, rofa BBITYCKA, 3aBOJICKOTO HOMEpa Ha
KOpILyCe THAPOMETPUUECKOH BEPTYIIKH ¥ HOMEPOB Ha JIONACTHBIX BUHTAX.

- OTCYTCTBHE MEXAaHHYECKHX TOBPEXK/ICHHH, KOPPO3NH, HAPYIICHHUS OKPBITHH, HaAmuced H

apyrux nedeKToB, IPensITCTBYIOMUX er0 QyHKIIHOHMPOBAHMIO B COOTBETCTBHH C 20
5



- COOTBETCTBHEC BEPTYLICK BKCHHyaTaHHOHHOﬁ JOKYMCHTallWH Ha HHUX;
- OTCYTCTBHEC BMEIIATEIIECTBA B KOHCTPYKIIHIO BEPTYIIKH.

7.2 Tlo pe3ymbTaTaM BHEIIHErO OCMOTPa NPHHHMAIOT PEIICHHE O NPOBCACHHH JanbHEHIIeH
TIOBEPKH HITH €¢ IPEKPaIIeHHH [0 YCTPaHEeHHs BBIIBICHHBIX HEJOCTATKOB.

8 IOJATI'OTOBKA K ITIOBEPKE U OITPOBOBAHHUE CPECTBA W3MEPEHWIA

8.1 IMepen ompoGoBaHHeM M MOBEPKOH BBIIEPKATE MOBEPAEMYIO BEPTYIIKY HE MEHEE IBYX
yacoB mpu Temieparype Bo3myxa 20 £ 10 °C. KoHTpoIHpyIOT yCIOBUS IOBEPKH, KOTOPBIC TOJIKHbI
COOTBETCTBOBATH TPeOOBAHMIM IIPUBEICHHEIM B 1L 3.1.

8.2 Ilpu onmpo60oBaHKK BEPTYIIKH YCTAHABIMBAIOT MX Pab0TOCIOCOOHOCTE B COOTBETCTBHH C
1. 8.3, IpH OpUMEHEHUH IPaTyHPOBOYHEIX JOTKOB H YCTAHOBOK KOMMApaTOPHBIX B COOTBETCTBHH C
n. 8.4.

8.3 Ilpu ompoGoBaHMM MOJKIIOYAIOT K BEPTYIIKE IH(POBOA OCLMILIOrpad ¢ aHaIoroBok
monocoit mporyckanus Gonee 1 MI'Il B COOTBETCTBHM ¢ PHCYHKOM 1, BpalmaroT JIOIACTHOH BHHT
BEpTYIIKHE PYKOH, [0 BO3MOXHOCTH paBHOMepHO (mub0 myTem OYKCHPOBKH B BOJAE), IPH 3TOM
HeoOxoauMo HabmomaTh Ha OSKpaHe ocipuuiorpada He MeHee NATHAIUATH IIPSMOYTOIBHBIX
HUMIIYIBCOB, 0TOOpaxaeMbIX 6€3 IIPOIYCKOB ¥ HCKaKEHHIL.

Bepryuika
{7 K sxony ¢X»
| ocuuanorpadga
R
I \ ‘ + 1,5V
Q K o6inemy nposony
l__ ocuunnorpada

R — peancrop MJIT-0,25-100 Om =10 %
OO 467.180TY

Pucysok 1 CxeMma OIKITIOYEHHS BEPTYIIKH K OCHIorpady npu onpoboBaHAm.

8.3.1 Beprymka c4uTaeTCs IpOIIe/Iel onpoboBaHue MPH OTCYTCTBUM HA OCIHILIOTpaMME
JIO’KHBIX CHTHAJIOB HJIH MPOITYCKOB HMITYJIBCOB, MOCTYMAONIMX OT HaTIHKa BPAIEHHA JIOMACTHOTO
BUHTA.

8.4 Tlepen moBepKOM BepTyIIEK B IPajlyMpPOBOYHBIX JIOTKAX M YCTAaHOBKAaX KOMIIAPATOPHBIX
IS HMOBEPKM THAPOMETPHYECKHX BEPTYIIEK IPOBOAAT OOKAaTKy BEPTYIICK, B COOTBETCTBHH C
PYKOBOZICTBOM II0 SKCITTyaTalliH MPHMEHSIEMbIX 3TaJJOHOB.

8.4.1 BepTyIuKy MOTPYKAKT B BOMY INPU HYJIEBOH CKOPOCTH IOTOKA M KPEIST Ha INTaTHBE
YCTaHOBKH B COOTBETCTBHH C I1. 9.1.1 1 9.1.2 B 3aBHCHMOCTH OT IPUMCHICMBIX STAJIOHOB.

8.4.2 BepTYIIKH IMOJCOEIMHSIOT K OJIOKY CONPSKEHHs M ympaBieHus. IIpx moaKmoYeHHH
BEPTYIIEK HEOOX0AUMO COOIIONATE MOIAPHOCTE 3EMIITHOTO H CUTHATIBHOTO POBOAA.



8.4.3 Oneparms oOKaTKi HAYMHACTCS ¢ MOMEHTA BKJIFOYEHHS JICKTPOABHUIATEIS M IITABHOTIO
W3MEHEHHsT YacTOTHI BpallleHWs MPHUBOJHOTO Baja IPHBOJA N0 3HAYCHHHA, COOTBETCTBYIOIICTO
3alaHHOM CKOPOCTH BOAHOTO IIOTOKA.

8.4.4 B mpomecce 06KaTKy IPOBOMST BH3YalbHBIN aHAIM3 KaYeCTBA BPAIIECHHS JIOMACTHOIO
BHHTA ¥ KOHTAKTHOTO J[ATUYMKA BEPTYIIKH IO HaOMIOJCHHAM 32 pPaBHOMEPHOCTBIO CBCHUCHHA
CBETO/IMO/Ia Ha BII0Ke CONpsUKeHHS (YIPaBIeHH).

9 OINPEJEJEHME METPOJIOTHYECKHUX XAPAKTEPHUCTHK CPEJICTBA
N3MEPEHU

9.1 TloATOTOBHUTH 3TAIOH K IIPOBEICHHUIO TOBEPKH M NOJAKIIOYHTE K HEMY IIOBEPACMYIO
BEPTYILKY.

9.1.1 Jins sTajoHa cpeaHed CKOPOCTH BOAHOTO IIOTOKA MOTPY3UTh IIOBEPAEMYIO BEPTYILIKY B
BOLY B TPAMOTHHEHHOM TIpaJyHpoBOYHOM Oacceline Ha TIiyOHHY Oonee 0,2 ™, 3ampermaercs
yCTAaHABIMBATE Ha OJHY INTaHTy 00Jiee OXHOM BEPTYIIKH.

9.1.2 Jlng ycTaHOBOK KOMIAPATOPHBIX JUIS MOBEPKU THAPOMETPHYECKHMX BCPTYIICK YKIII'B
YCTaHOBHTH BEpTYLIKH, oOecrednBas NPABUILHOE HX PAa3MEINCHHE Ha IITaTHBC IO BBICOTE H
apa/UIe/IbHOCTH OCEil BEpTYIIEK OTHOCHTENBHO OOKOBBIX CTEHOK JIOTKA, PHCYHOK 2 (ycraHOBKa
BepTYIIEK B JIOTKAX IpafyupoBouHEX THIIOB I'P-19 m I'P-19M ocymecTsisieTcs B COOTBETCTBHH C

=

PYKOBOJICTBOM TIO KCILTyaTalllH).

i)

25

DR Y 1 T ey

1 mTarus;
2 BUHT YCTaHOBOYHBIH,
3, 4 BepTyIIKa THAPOMETPHYICCKasL.

PucyHok 2

9.2 OnpejeneHne OTHOCHTENFHON IIOTPEINHOCTH BEPTYIIKH MPH H3MEPCHHH 3a7jaHHON
CKOPOCTH BOJIHOTO IIOTOKA.



Omnpenenenre WHAMBHAYanbHOH (yHknuu npeobpasosarus (MOPII) npomsBomar B
COOTBETCTBHH ¢ IIpuitokeHreM B pH cleayromux 3a1aHHbIX 3HAYCHHAX CKOPOCTH BOJHOTO TTOTOKA:

- It mpAaMonuHelHbx GacceiiHoB amuHOH Gonee 100 M B Toukax 0,08 M/c; 0,10 M/c; 0,15
m/c; 0,30 m/c; 0,50 m/c; 1,00 m/c; 2,00 m/c; 3,00 m/e; 5,00 m/c;

- JUIA mpsMoTHHEHHBIX GacceitHoB JumHOH 1o 100 M B Toukax 0,08 M/c; 0,10 m/c; 0,15 m/c;
0,20 m/c; 0,3 m/c; 0,50 m/c; 1,00 m/c; 1,50 m/c; 2,00 m/c; 2,50 m/c; 3,00 m/c; 3,50 m/c;

- 11st KoMTapaTopHbIX yeranosok 0,08 m/c; 0,10 m/c; 0,15 m/c; 0,20 m/c; 0,30 m/e; 0,50 m/c;
1,00 m/c; 1,50 m/c; 2,00 m/c; 2,50 m/c; (3,00 M/c mma I'P-19, T'P-19M).

9.2.2 OTKJIOHEHHE CKOPOCTH BOIHOTO IIOTOKA, BOCIPOM3BOJMMOHN 3TAlOHOM, HE MOJDKHO
npeBbmath +10 % oT 3a1aHHOTO 3HAYCHHU.

9.2.3 Ilpu mepexoje OT OXHON 3aIaHHOM CKOPOCTH IBHXXEHHs OYKCHPOBOYHOH MAlMHEL,
BXOJIAIIeH B COCTaB 3TAJOHA CpelHedl CKOPOCTH, K IPYroH MO/DKHO OBITH BBIIGPKAHO BpeMs, B
TedeHue KOTOPOTo Bojia B HacceliHe yCIIOKanBacTC s,

9.2.4 Ha xaxxioil 3aIaHHOM CKOPOCTH IBHXKEHHS OYKCHPOBOYHOH MAIIMHBI TPOHU3BOJHTCA
H3MEpEHHE YacTOTHl 0BOPOTOB JIONACTHOTO BHHTA BEPTYIIKH N ¥ ACHCTBUTEIBHOM CKOPOCTH
JBYKEHHs GYKCHPOBOUHO#H MaIMMHBI Vyi. Pe3yIbTaThl 3aHOCATCS B TIPOTOKOII 110 (hOpME HPHITOKEHHS
A.

9.3 Ompejie/ieHHe OTHOCHTEIBHON IOTPEIIHOCTH M3MEPEHHS CKOPOCTH BOJHOTO IIOTOKA C
IpUMEHEHHEM YCTAHOBKM KOMIIAPATOPHOM JUIS MOBEPKH TI'HAPOMETPHYECKHX BEPTYIICK YKIIO'B
IPOBOIAT B paGouem juanasone ckopocrel ot 0,08 10 2,5 M/c u JULT TOTKOB IpajlyHpOBOTHBIX I'P-
19, T'P-19M B muana3oHe 3HaYeHUH CKOPOCTH BOOHOTO MOTOKA OT 0,08 mo 3,00 m.

9.3.1 IloBepka OCYIIECTBIAETCS METOLOM CIIMYCHHs INOKa3aHWH BEPTYLIKH, BXOIAIIEH B
COCTaB YCTAHOBKH KOMIIapaTOPHOH I MIOBEPKH THIPOMETPHIECKHX BEPTYIICK YKIII'B unu 10TKOB
rpafyupoBouHEX I'P-19, TP-19M ¢ 01HOTHITHON IOBEPAEMO THAPOMETPHIECKOH BEpTYLIKOH.

9.3.2 Onpenenenne YUOIT BepTYIIKH BBINOJHAETCA METOAOM, PCAM3yEeMBbIM 32 [Ba IHKIIA
H3MEpEeHHI:

-B TEpBOM IMKJe JTAIOHHAS BEPTYIIKA COOTBETCTBYIOMIEr0 THIA YCTAHABIHBACTCA B
HIDKHEH YaCTH [ITAaTHBA YCTAHOBKH, OBEpseMas BepTYIIKa yCTaHABIMBAETCS B BEPXHEH JacCTH;

- BO BTOPOM ITHKJIe BEPTYIIKH MEHSIOT MECTaMH, He 0TKIo4ast X oT BCY, nepesopaduBaioT
IITAHTy C BEPTYIIKAaMH, CHATYIO CO IITATABA yCTaHOBKH,

9.3.3 V®II ompenensercs METONAOM CIHYCHHS IIOKa3aHWH BEPTYIIKH BXOIAICH B COCTaB
STAJIOHA, ¢ IOKA3aHHUAMH IOBEPIEMOH U BEIPAXKAETCSA B BU/IC 3aBUCHMOCTH:

Vai = f(ncpi)r (1)
ryie V3; i3MEpEHHOe STANOHHOH BEPTYIIKOH NEHCTBUTCIBHOE CPElHEEe 3HAUCHHE CKOPOCTH
BOIHOTO IOTOKA 3a BPEMs H3MEPEHHA B 3a/IaHHOM TOIKE i, M/c;

Ngpi- CPEAHES 3HAYEHHE 4HaCTOThI BpaleHHs JIONAacTHOTO BHHTA HOBCpHeMOﬁ BEPTYIOKH B

cpi
Touke i, 0b/c.

9.3.4 U®II onpenensercs IpH 3HAYCHHSIX CKOPOCTH BOJHOTO IIOTOKA B COOTBETCTBHH C
1.9.2.1 B 3aBHCUMOCTH OT IIOBEPSIEMOM BEPTYIIKH U IPHMEHACMOr0 3TaJIOHA.

[lepeoe (MHHHMAJbHOE) 3a/aBAEMOE 3HAYEHHE CKOPOCTH BOJHOTO IOTOKA JODKHO
COOTBETCTBOBATH HIDKHEH I'DAHHIIE JHAIa30HA CKOPOCTeH BOJHOTO IOTOKA UL KOHKPETHOTO THIIA
BEPTYIIEK.

9.3.5 Bexoq Ha paboumii pexuM H IMOJAAEPKAHHE 3a/aHHOH CKOPOCTH BOJHOIO MOTOKA
HOMHHAIBHBIX 3HaueHHH cornacHo 10.2.4, obecneunBaioTCs B yCTaHOBKE aBTOMATHICCKH.

9.3.6 [Ipomecc BEIIOMHEHHS H3MEPEHHUH IPOU3BOJMTCI OT HAYAILHOH CKOPOCTH MOBEPSIEMOiA

BEPTYLIKH OO CKOPOCTH, COOTB@TCTBYTOII[Eﬁ BEPXHEMY 3HAUYCHHIO AJIA IIPUMEHAEMOr0 3TaJIOHA.



9.3.7 Jlina KOMIIApaTOPHEIX YCTAHOBOK BpeMs H3MEPEHHS CKOPOCTH BOJHOTO IIOTOKA B
KaKJIOH TOYKE YCTAHOBIIEHO B COOTBETCTBHH C TabyHIel 3.

Tabmuma 3

CkopocTs, M/c 0,08 | 0,10 | 0,15 | 0,20 | 0,30 | 0,50 | 1,00 | 1,50 | 2,00 | 2,50 | 3,00

BpeMs BeIIEPIKKH ;
U3MEpEHUH 240 | 120 | 120 | 120 | 120 | 60 | 30 | 30 | 30 | 20 20
ti, C, HE MEHEee

Bpewms crabunuzanun
CKOpOCTH TOTOKA e, ¢, | 80 | 50 50 | 50 | 50 | 30 | 30 | 30 | 30 30 30
HE MEHee

9.3.8 CpenHee 3HadeHHWEe CKOPOCTH MOTOKa it Vy; B TOUKE / NPHHHMAETCA KaK CpeHEee
apu(dMETHIECKOe M3 [BYX CKOPOCTEH, M3MEPEHHBIX BEPTYLIKOH BXOJAICH B COCTAB JTAlOHA B
TIOJIOYKEHHH «BHU3Y» U BBEPXY» IO (hopMyIIe:

Vai = (Vari + Voai) /2, @

rae Vyq;u V,p; - 3Had9eHWs CKOPOCTH IIOTOKA, M3MEPEHHBIE OSTAaNOHHOM BEPTYIIKOH B
TIOJIOYKEHHH BHU3Y» H «BBEPXY» COOTBETCTBEHHO, M/C.

9.3.9 CpenHee 3HaUeHHE 9aCTOTHI BPAIICHHS JIONACTHOrO BUHTA IIOBEPAEMOH BEPTYIIKH B
VKIII'B n,;, 06/c, B TOUKe i MPUHUMACTCS Kak CpeRHee apudMeTHIECKOE 3HAYEHUE H3 HacCTOT
BpallleHHs JIOMACTHOrO BHHTA IOBEPSAEMOH BEPTYIIKM B TOJIOXEHAH «BBEPXY» M «(BHU3YY IO
hopmye:

Nepi = (Ngi + N2)/2, 3)

TJie MM Ny; - U3MEPEHHOE 3HAYEHHE YaCTOTHI BPALICHHA JIOTIACTHOTO BHHTA rLOBepsieMOI‘«i
BEPTYIIKH B [IOJIOYKEHHH «BBEPXY» ¥ «BHU3Y» COOTBETCTBEHHO, ob/c.

9.3.10 Pe3ynbTaThl ©3MEPEHHH 3aHOCAT B IIPOTOKOJ B COOTBETCTBHH C IIPUIOKEHHUEM b.

9.3.11 Onpenenenne UDII npou3BoAUTCsS B COOTBETCTBHH C IPHIIOKEHHEM B.

10 TIOATBEPXKJIEHHUE COOTBETCTBU CPEJICTBA M3MEPEHUN
METPOJIOTUYECKHAM TPEBOBAHUSIM

10.1 OmnpenmeneHHe CpeHEH  CKOPOCTH  JIBMKCHHs ~ OYKCHPOBOYHOH — MAIHHEL,
COOTBETCTBYIOIIEH CpeHel CKOPOCTH BOXHOTO IOTOKA V7 Ha y4acTke L, IPOH3BOMUTCS IO bopmye
4, pacuer cpemHeit 4acTOTEI 06OPOTOB JOMACTHBIX BHHTOB BEPTYINEK 77; IPH MPOXOXKACHHAH yIacTKa
L, onpenensercs mo dpopmyie S:

a) CPEeIHIOK0 CKOPOCTH V7, M/C, BEIMHCIIIOT IO hopmye:

Vr= 2= (m-1)-1/5, ©

rJIe T, - KHTEPBA BPEMEHH, B TEYCHHE KOTOPOTO TeJIEKKa IPOXOUT YIaCTOK Ly, ¢;
m - 9UCTIO 3apEerHCTPHPOBAHHBIX CHTHAJIOB JaTYHKa IYTH;
L, - paccTostHHE (IIar) MeX/1y COCEIHHMHU CHIHAIaM# IaTIHKa ITyTH, M.
6) cpemHIOK YacTOTy OOOPOTOB JIOIIACTHOrO BHMHTA BEPTYIIKH Ij, 06/c, BBEMHCIAIOT IIO
hopmylie:
n; = (Nj - 1)/Tnis (5)
rae N - 4HCII0 3aperuCTPAPOBAHHEIX CHTHAIOB BEPTYIIKH;
Ty; - MHTEPBAIl BpEMEHH PETHCTPAlluK CHIHATIOB C BEPTYIIKH, C.



10.1.1 M®II onpesesioT mo pe3yiIbTaTaM OZHOTO M3MEPEHHS B KaXTOW TOYKE JHara3oHa
cKopocTeif BOAHOrO MIOTOKA B cooTBETCTBHH ¢ IIpunoxenueM B mo dopmyie:
V=a-n+ b, (6)
rzie V- CKOpOCTB BOIHOTO NMOTOKE, H3MEPEHHAs BEPTYIIKOH, M/C;
a 1 b - xoadpuimentsr UOIL;
n - 4acToTa 060POTOB JIOMACTHOrO BUHTA BEPTYIIKH, 00/C.
10.1.2 U®II paccuuTHIBAETCS METOIOM HAHMEHBINHX KBAJpaTOB II0 METOJUKE, IPHBEICHHOH
B npunoxennu B. JlonyckaeTcs KyCOUHO-THHEHHAS alllPOKCUMALIHS.
10.1.3 OTHOCHTENBHYIO IOTPEINHOCTE BEPTYIIKHM J;, %0, B 3aJaHHOM TOYKe [Hara3oHa
HamepeHHﬁ CKOPOCTH OIPEAEIISIOT 110 hopMyJIe:
8 = 100 (Vi = Vi) / Vi, NG
rae V; — ckopocts notoka 1o MOIT Beprymmky, mM/c;
V7 - BOCIIPOM3BOAMMAS CKOPOCTE BOJTHOIO IMOTOKA, M/C;
i - HOMEp 3aJJdHHON TOYKH CKOPOCTH BOJHOTO IIOTOKA B IHANa30HE N3MEPEHHUA.
10.1.4 BepTymIKy CUMTAIOT MPOLIEIIIEH TOBEPKY 110 JaHHOMY ITYHKTY, €CIH J; II0 €CITH LA
Ka)KIOTO BHHTA II0 BCEMY CKOPOCTHOMY MHMAlla3OHy IOJIYYEHHBIE DPE3YNbTAThBl YOBIESTBOPAIOT

YCIOBHIO:
|8i] < &g, (®)
rzie & - IPeIeNbl JOMyCKaeMoil OTHOCHTENEHOM MOrPeIHOCTH HU3MEPEHHH CKOPOCTH BOJHOTO
nmoToka, %o.
3HaueHHE d ONPEEIIIOT II0 hopMyie:

81 = [0,015+ 0,004+ (5 - 1)] - 100, ©)

rae V- 3HaueHHe CKOPOCTH BOXHOTO IIOTOKA, M/C

10.1.5 J[wana3oH H3MEpPEHHH CKOpPOCTH BOJHOTO IIOTOKa, B KOTOPOM [IOMYyCKaeTCH
TIPEMEHEHHE BEPTYIIKH, COOTBETCTRYET IHANa30Hy, B KOTOPOM ObLIa ompe/ieNieHa NOIL

10.2 Beprymka rugpomerpryeckas ['P-99 coOTBETCTBYET METPONOrHYECKHM TPEOOBaHHAM,
€CITH TIONYYEHHbIE 3HAYEHHUS ITOTPEITHOCTH M3MEPEHHMs CKOPOCTH BOJHOTO IOTOKA HE TIPEBBIIAIOT
JomyckaeMyo morpermsocts 11.10.1.4 1 [uana3oH W3MEPEeHHH CKOPOCTH BOJHOIO IIOTOKA, B KOTOPOM
JIOMYCKAETCs TPHMEHEHHE BEPTYIIKH, COOTBETCTBYET AHANasOHy, B KOTOPOM OpUTa ompenelneHa
NOIL

11 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

11.1. Pe3yapTaTs! HOBEPKH 0HOPMIIFOTCS TPOTOKOJIOM (PEKOMEHTyeMad (opma IpUBEICHA B
[Mpunosxenuu A u IIpunoxenuu b B 3aBHCHMOCTH 0T IIPEMEHACMOT0 JTaJIOHA).

11.2. Mudopmanes 0 MOJNOXKHUTENBHBIX M OTPHUATEIBHBIX PE3yNbTaTax IOBEPKH BEPTYIIKH
rugpoMerpudeckoit TP-99 mepenaercs B PenepanbHblil HHOPMALHOHHBIH doHI 10 0OecTIeUEHHIO
e/MHCTBA M3MEPEHHI B YCTAHOBIEHHOM IIOPSIKE, C yKasaHHEM O0beMma IPOBEICHHOH IOBEPKHU B
YacTH [WATA30HA W3MEPEHHE CKOPOCTH BOJHOTO TOTOKa ¥ HHIMBHIAYalbHOH byHKIHA
npeobpasoBanust V = @'n+ b ¢ ykasaHHeM Juana3oHa 3HAYCHHEH CKOPOCTH BOJHOTO IOTOKA OT
(MAHMMAaTbHAS CKOPOCTh H3MepseMas BEPTYIIKOH) 10 (MaKCHMaJIbHasA CKOPOCTH BOCIPOU3BOAHMAS
STAJIOHOM) M/C JUIsl KayKIOTO JIONACTHOTO BHHTA.

11.3 Tlo tpeGoBaHmio 3aKasyMKa BBIIACTCS CBUIETENHCTBO O TOBEPKE BEPTYIIKH
rugpomeTpudeckoi I'P-99 v u3BewieHHe 0 HEIPUTO/IHOCTH YCTAHOBJICHHOTO obpasua.

11.4 3HaK MOBEPKY HAHOCHTCS HA CBHIETENBCTBO O IIOBEPKE (B CIIydae ero odopMmeHus).
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Ipunoxenne A
(pexomMeHayemMoe)
®opMa IPOTOKOJIA II0BEPKH ¢ IIPUMEHeHAeM NPSIMOIAHEHHBIX DacceliHoB

Oprauuzaiys — NOBEPHTEND
VHHKATBHEIH HOMED 3aruch 00 aKKpeIUTalliy B peecTpe aKKpeAHTOBAHHBIX JIHIT RA.RU

I[MTPOTOKOII Ne
JlaTa noBepKH
Haumenopanue CHU
Cocrar CH
3aB. HOMEP TIPUHAUIEKAT_
Perucrparuonssiii Homep B OHO
VYcnoBus MOBEPKH:

- TeMIIepaTypa OKpyKaromero Bo3ayxa, °C

- OTHOCHMTENIbHAS BIaXKHOCTB, %0

- TeMIepaTypa Bozel, °C

-atMocdepHoe naBnerue, Klla

JIOKYMEHT, Ha OCHOBAHHMH KOTOPOTO BBINOJIHEHa oBepka 2550-03 89-2022

CpencrBa MOBEPKH:

Breurauii ocMOTp

ITpU4MHEL

Onpobosanne
[IpuauHEL:

COOTBGTCTBYGT/ HE COOTBETCTBYET

COOTBGTCTB}’CT/ HE COOTBCTCTBYET

PesynpTaThl H3MEpPEHHHI
Ta6muua Al Pe3yabTaTsel H3MEPECHUR

Ckopocth
IBIKEHUS
OYKCHPOBOTHOH

YactoTa 000poTOB
JIOMACTHOTO BHHTA
BEPTYIIKH ni, 06/c

CKOpOCTh IIOTOKA,
HU3MEpeHHas
BepTyImKo# Vi, M/c

OTHoOCcHTENbHAS
MOTPenHOCTb
H3MEPEHUA CKOPOCTH
BOJHOIO MOTOKA &i ,

mamussl VTi, M/c o
[+]

[Tpenens! JomycKaeMon
OTHOCHTENbHOM
MOTPEeITHOCTH H3MEPEHHs
CKOPOCTH BOOHOIO MOTOKA
om, %

WunueuayansHas GyHkuus mpeobpasosanus: V = a-n + b ompeneneHa B AMaNa30He 3HAYCHUH
CKOPOCTH BOJHOTO [OTOKA OT (MEHHMANBHAs CKOPOCTB H3MEpsieMat BEPTYIIKOH) 10 (MaKCHMaIbHas

CKOPOCTH BOCTIPOM3BO/IMMAS 3TATOHOM) M/C.
3aKmoUeHHe:

Ilosepurens

MOJIITUCE (haMuIHs, HHHIHAIEL
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Ipnnoxenue b
(pexomenxyemMoe)
@®opma NpPoTOKOIAa MOBEPKH ¢ TPHMEHEHHEM KOMIIAPATOPHBIX YCTAHOBOK

OpraHu3zaiius — IOBEPHTENb

VHHKaIBHBIH HOMEp 3aIliCH 00 aKKPEIUTALMY B PEECTPE aKKPeIUTOBaHHBIX il RA.RU

[IpuumHEL:

[TPOTOKOII Ne

Jlata moBepkH
Haumenosanue CH
Cocras CU
3aB. HOMEP TIPUHAIIEKAT
Perucrpanmonusiii Homep B QU
VCoBHS TOBEPKH:

- TEMIIEpATypa OKpPyXKaromero Bo3ayxa, °C

- OTHOCHTEJIbHAs BIAXKHOCTB, %0

- Temriepatypa Bogsl, °C

-arMocdepHoe naBieHue, klla

JIOKYMEHT, Ha OCHOBaHHH KOTOPOTO BEIIOIHEHa nosepka 2550-0389-2022
Cpe/icTBa TOBEPKHU:
BHemuul 0cMOTp
[TpuauHEI:
OmnpoboBanue

COOTBGTCTByeT/He COOTBETCTBYET

COOTBGTCTBYCT/ HE COOTBCTCTBYET

PesynbraThl H3MEpEHHHI

Tabmuna b1 Pe3ynpTaTe! u3MepeHHH

20 r.

Homep
uame-
peHus

3apa-
Baemas
CKOPOCTb
BOAHOTO
noToka
B NOTKE,
mic

Livkn uamepeHuin Ne 1 Linkn wamepeHuin Ne 2 CpepHee w3 namepeHui N2 1 v Ne 2

OTHOCK-
TensHas
norpeLHocTh
BEPTYLLKHA,
%

YactoTta
BpalleHns
noBepAeMon
BEPTYLUKH,
oblc

YacroTta
BpaLjeHns
noBepaemMoi
BEPTYLKY,
oblc

Homep
CcKopo-
CTHOW
TOYKW

CkopocTb
no Uen
3TanoHHOW
BEPTYLUKH,
mic

CkopocTb
no en
ATaNnoHHOW
BEPTYLUKH,
Mm/c

Ckopoctb
no Uaon
3TanoHHOM
BEPTYLLKH,
m/c

CkopocTb
no Uen
noBepseMoi
BEDPTYLLKM,
mic

Yacrota
BpaLleHus
nosepsRemoi
BepTyLwwku, 0b/c

Mpeaens!
Aonyckaemoi
OTHOCH-
TensHoM
NOrPEeLHOCTH,
%

U®II noeepsiemol BepTymkn V = a-n+ b
WunuBuayanbHas GyHKIHS TpeobpasoBaHus:

V=a'n+b

V =an + b ompezenena B [uana3oHe 3HAYECHAH

CKOPOCTH BOJAHOTO IOTOKA OT (MHUHUMATbHAL
CKOPOCTh, H3MepseMas BePTYIIKOH) 10 (MaKcHManbHas
CKOPOCTh BOCIIPOM3BOIMMAst ITAJIOHOM) M/C.

[loBeputens

TIOIITHACE (haMuTHs, HHUIHAATIE]

W@IT BepTyLIKH BXOAMIEH B COCTaB ITAI0HA
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IMpunoxenne B
(o6s13aTesIbHOE)
Pacuer kooppuuuentop HPII BepTymku MeTo10M HAUMEHbIIHX KBA/IPATOB

OnumeM, 3aBHCUMOCTh CKOPOCTH BOJHOI'O II0TOKA B TOYKAX PABHOMEPHO PacIIpeleIeHHbIX
110 JIHANa30HY U3MEPEeHHUH, U3MepeHHO BepTYINKOH I/ B 3aBHCHMOCTH OT YacTOTHI BpaIleHHs
JIOTIACTHOTO BUHTA /; TMHEHHBIM YPaBHEHHEM: '

V =z=axn+b

CymMa KBaZipaTOB OTKJIOHEHUH UMeeT BAL

S(a,b) = Z(Vi— a*n; - b)?
i=1

3anurmem YCIIOBHA MUHUMYMa, 9YaCTHBIE TPOU3BOJHBIE PABHEI HYITIO

N c

== —2;(%- a*n; - b)xn; =0
ds c

35" —Zijl(Vi— axn;- b)=10

[Tosryyaem CHCTEMY ABYX JIMHEHHBIX alre0paHyecKuX YpaBHEHHH C IBYMS HCH3BECTHBIMH.

n n n

as ) webe) m= ) wel;
i=1 i=1 i=1
n

2.
i=1

mn
PermaeM cHCTeMY ypaBHEHHI U HaXOAHM 3HaUYeHHe K03 QHIHEHTOB a 1 b.

a*Znﬁ b*n

i=1

13



IIpuiaoxenue I'
(obs3aTesILHOE)

JlokanpHas moBepouHas cxema Pocruapomera 1Jisi cpeIcTB H3MEPEHHI cpeIHe

CKOPOCTH BOJHOTO0 MMOTOKA B quana3oHe 3Havenuii ot 0,01 xo 5,00 m/c

NokanwHas nosepoyHas cxema Pocrugpomera '
ANs CPeAcTB UIMEPeHUH cpeHelt CKOPOCTH BOOHOTO NOTOKA
B AUanazoHe 3HaveHuw ot 0 01 ,1105 00.m/c
COrMACOBAHO . > ﬁ// ,
3am. eHepaﬁbHoro *,mtpe}r(opa e apomeTa
oryn «BF%VIMNT» ,‘,EE . ,MéHneneeaa» )

\“' \‘r ‘\\

/ﬂ -w{? (3.2 2021

o frrr—ey €y o 4
1 5 m ‘a[ ;\5 // .
7
2y :ﬁc‘raa HIMEPenuh DPOMEKA Cpepcr ; uImwpenni anmnei LB | CRONOTES HIMIPOHUA UBCTOTIM
PR Ausngacte o1 1+10? 1o 100 M
3 3 E b tor1,0:10¥ go 4,0-10%¢ for 1,0-10% go 178.4-10° 'y
x - |
z E E 2 Ap=e 10,0 He AL 1(04&,720“_,”)”" Sar=¢ 1,0-10%
,5_ ?_ t E no npwragy PoceTanaapTa N6 Nhu<asy POCITEHAApTS OT na npwady PoccTakaspTa T
(B0 gl or 31.07.2018 r, Ne 1621 29@ 8.7, Ne 2840 31.07.2018 r. N3 1621
fx§
I3 E c
” o= | ENPO—— J
2
-4
---------------------------- | Kocngrnets KINEDEIHA ) B et T D R P ROPIEARR [ e
i
: 3 Sranou cpeaned crupocTu posnaro noTaxs (DGCBN)
E UanepuranaHeld xanan 1 HimspuTansHuii xanan 2
e Branow TroEocTW BN noTosa (SCBIM) CHOTBME MMALOMBTRIMECKSR JTRWve A
E FETORATRImpaakran (TIAC)
T Var 0,01 ao 5,00 m/c Vor0,01 ao 5,00 M/c
;} Aw=205 0,065 8ays 2,14
T
------- "( Npsudue ssepesun }'""""""“""""" e e g e o ik e o o
- I .
2 L
a Norxk wycTansnum
§ KOMNZPATONHLIE ANS NOBIPEN
; BapTYWoX MH/IPOMITORNOCERX
¥ Vor0,06 go 3,00 m/fc
& 1,058ev 515 !
a T :
(Msum"un £ RCVORMIDEIRUEN KORNADITODS )" """"""" —C MNpRuEe Kauepo-un )—-—( Kocgeri-slh HALSDBNKR }--- -
ax
3 T I I
§ BopTywsu Bapiywsw Nannepescsns npedunorpedod NpecfpasosaTeny CHrHanos
3 FHADOMET fUHACTHE FRAPOMOTP HECRMO PAUNLIS WaMEPUTENH CXOPOLTH BOAKOIO BEpTY LK
z pawrile noTaxa MUEPCMBTP AYPCENK
L4
[-} 3
;_3{ Vor 0.05 40 3,00 we Y o7 0,03 5o 5,00 w/c V o7 0,01 no 5,00 we ; Vor 0,03 no 5.00 wle
g 205Aqvs 30 155 Avs30 0,255 &oy210,0 : Agy=i]
[%]

V - cpenHsis CKOPOCTL BOOHOTO MOTOKa, M/C; | - eAuHMLE BPEMEHY, C; L~ ANvHa uamepsieMoro
yyacTka, M; F - aanasaemas vacToTa curHana, Iy,
Aor- NpenEns! LOMYCKa@MOR OTHOCUTENBHOW NOTPELWHOCTY No YacToTa, %;
Ay - npepens! fonyckaemon aBConoTHOR NOrpeLlROCTY U3MEPeHWA MHTEPBaNos BpeMeHy, ¢
A - Npefensl Aonyckaemon abcontoTHOM NOrpelWHOCTY USMEPEHUIA ANVHEI, M;
Aov - Npeaensl gonyckaeMol oTHOCUTENBHOM NOrpewHoCTH NO CKOPOCTH, %.

Pucynoxk I'1
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NPEAUCJIOBHE
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PEKOMEHJIAIINHA
BEPTYIIKU THAPOMETPUYECKHE PEYHBIE

MeToaHKa IOBEPKH B YCTaHOBKE KOMIIAPaTOPHOIM
JJ1s1 IOBEPKH THAPOMETPHYECKHX BEPTyLIEK

Jara BBesienns — 2010-01-01

1 OBJIACTb TIPUMEHEHUSA

Hacrosimue pekoMeHAAIIMA PacIIPOCTPAHIOTCSA Ha BEPTYIIKH THAPO-
MeTPUYECKHE PEYHBbIe (flajlee — BEPTYLIKH) THIIA:

—TI'P-21M o TY 25-0888.008-84;

—TP-5510 TY 25-04.1628-77,

—TI'P-99 mo TY 25-0888.009-84;

— UCII-1 no TY 4312-001-02572344-95;

— UCI-1M o TY 4312-001-02572345-2006;

— BI-1-120/70 xomiutekra MCT-1-0,06/120/70 o TY 25-7192.0088-89;

— UCBII-TP-21M1 o TY 4312-001-78803295-2008
M YCTaHABIMBAIOT METOZBI M CPEJICTBA UX TEPUOJAMYECKON M NEePBUYHON
TTOBEPKH TOCJIe PEMOHTA (J1aJTee — II0BEPKA) B yCTAaHOBKE KOMIIapPAaTOPHOH
JUIS IOBEPKM MMIPOMETPHYECKUX BEPTYILIEK (a/ee — YCTaHOBKH).

PexoMeHaI1K NTpeHa3HAYeHBbI /7SI TOBEPKH BEPTYIIEK B METPOJIOTH-
yecknx cayxbax oprauusanuit PocruapoMera. MeXNoBepOYHbIiA MHTED-
BaJI COCTaBJIsieT 1B rojia.

2 HOPMATHBHDIE CCbIJIKH

B HacTOAMHUX PEKOMEH/IAIMSX UCIIOTb30BAHBI CCHITKU Ha CJIENYIONIHE
HOPMaTHBHbIE JIOKYMEHTbI:

T'OCT 8.009-84 I'CH. HopmMupyemble METPOJOTHYECKHE XapaKTEepPH-
CTHKH CPEZICTB U3MEPEHHIH

TOCT P 51232-98 Boaa mutheBasi. O6mue TpeboBanis K OpraHH3a-
(MM KOHTPOJIS KauecTBa

P 52.08.15-97 Meroaunyeckue ykazaHusd. BepryImku rugpomerpuye-
ckue peunbie THna I'P-21M, I'P-55, ['P-99, MUCII-1 u BI-1-120/70 xom-
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mexkra MCT-1-0,06/120/70. Pabouue sTanoHbl. MeTonnKka METpOJIOrHye-
CKOM aTTecTaIlMy B MPSMOJIMHEHHOM IPafyHpoBOUYHOM bacceiine

P 52.08.696-2007 ¥YcTaHOBKM KOMIIapaTOPHBIE /IS IOBEPKU IMIpOMe-
TpruecKux Bepryiiek. [IporpaMma 1 METOAMKA aTTECTALIUH

TIP 50.2.006-94 TocynaperBeHHast cuctema obecrieyeHUs eIMHCTBA M3-
mepeHuii. [IopsOK IpOBeleHNsT IOBePKU CPEeICTB M3MePeHH

3 ONNIEPALIMU IIOBEPKH

IIpu mpoBe/ieHHH MOBEPKH BEPTYHIEK TOJKHBI BBHITIONHATBCS OTepa-
1MH, ykasaHHsle B Tabmae 1.

Tabnuua 1
HaumeHoBaHMe onepauuu noBepKu Moppasaen
BHewHui ocmoTp 74
Onpo6osanue 7.2
Obkatka 7.3
Onpepenenne UHABUAYaNbHON ByHKUUY npeobpa3osanua (NO)
BEpTYLKK 7.4
OnpepeneHue OTHOCUTENbHOW NOTPEWHOCTH BEPTYWKN 7.5

4 CPEJICTBA IIOBEPKH

I1pu BBINOJHEHWH TIOBEPKH BEPTYLIEK J10JKHbI IPUMEHSATBCSA CIIeNy10-
1Me CpeJIcTBa M3MEPEHHiT  060pyI0BaHHe:

— YCTaHOBKA KOMIIapaTOPHas JUIsl TOBEPKU TMAPOMETPHYECKHX Bep-
tymek YKII[B.416.441.001 P9 [1], aTTecroBaHHas B COOTBETCTBHH C
P 52.08.696;

— pa6oune 9TaJOHBI CPEACTB M3MEPEHHS CKOPOCTH BOAHOTO MOTOKA —
BepTYIIKH, moBepeHHble B coorercTBuu ¢ P/1 52.08.15 (aanee — arason-
HbIe BEPTYIIKH) BCEX THIIOB BEPTYIIEK, yKasaHHbIX B pasaede 1;

— ocuwtorpad, Hanpumep, Tuna C1-93 U 22,044,084 TY;

— HMCTOYHHMK MATAHUA TOCTOAHHOTO HanpsixeHus Ha 1,5 B, Hampumep,
raJbBaHHYECKUH dJIEMEHT THIA AA;

— peauctop MJIT-0,25-100 Om £10 % OXKO 467.180 TVY;

— 6aporepmorurpomerp BM-6 ¢ xapaxTepucTHKaMy, MTpHBEICHHBIMU
B TabsuLe 2.

2
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Tabauya 2
M3mepaemasn BeNnYuHa [vanasoH | AbconioTHas norpewHoCTs, He bonee
ATmocdepHoe aasnetue, MM pT.cT, | 30-1000 10,5
OTHOCMTENbHAA BNAKHOCT, % 30-100 10,0
Temneparypa, °C 0-40 +0,5

JlomyckaeTcss TIPHMEHEHHe CPEeICTB M3MEPeHHil, MMEIOIMX aHajo-
T'MYHbIe TEXHWYECKHME XaDAKTEPUCTUKK M 00eCIeunBAIOLINX ONpeeNeHne
METPOJIOTMYECKHUX XapaKTEPUCTHK [I0BePsSieMbIX CPE/ICTB M3MEPEHHI ¢ Tpe-
6yeMoii TOYHOCTBIO.

5 TPEFOBAHMS K KBAJTU®UKAIIMUA TOBEPUTEJEN
U TPEBOBAHUS BE3SOIIACHOCTHU

5.1 K BbIOJIHEHHIO TIOBEPKH J0NYCKAIOTCS JIMIla — MTOBEPUTEIIH, KO-
TOPBIM MPEOCTABIEHO TIPABO TOBEPKU CPEICTB H3MEPEHUI MHPOJIOTHE-
CKOTO Ha3HAY€EHMSI

5.2 IToBepHUTeNb TOMKEH UMETh HEOOXOAMMbIE HABBIKY PabOTHI € TIep-
COHAJIbHBIM KOMITBIOTEPOM M orepalinonHoi cucremoit Windows XP

5.3 TIpu MOArOTOBKE YCTAHOBKH U IIPOBEIEHHM IOBEPKH BEPTYIIEK
cnenyer cobmonath TpeGoBaHus 6e30macHOCTH, yCTAHOBJIHHBIE B 9KCILITY-
aTalMOHHOM OKYMEHTAlluK Ha yCTaHOBKY [1] ¥ cpeacTBa U3MepeHHs!

6 VCJIOBUSA NPOBEJAEHUA TIOBEPKU
U MNOATOTOBKA K HEI

6.1 Tlpu npoBeneHMN NMOBEPKM JOKHEI COOJIIOAATHCS CIEAYIOLIME
YCIIOBHSI:

— TeMmepaTypa OKpY’Kaomero Bo3ayxa, "C ... ot 10 xo 40;
— OTHOCUTEJIbHAS BIAXKHOCTD BO3YXA, %6 w.covvvnnrvnens ot 20 110 85;
— armocepHOe HABNEHHE, TTIa ...cvivveeereiiceernicin ot 840 no 1067;
— TeMIIEPaTypa BOABI B JIOTKE, “C v ot 15 1o 25;
— OTKJIOHEHHE HATIPSIKEHUs IIUTaHUsA CETH
OT HOMHMHAIBHOTO BHAYEHHS, %0 ..oovvriruivnisrsrssssssssssssessnssnnss ne Goxnee =5.

6.2 Ilepen npoBeaeHNeM OBEPKH L0JIKHbI ObITb BbIOIHEHDI ClIEAYI0-
I} TOATOTOBUTENbHbIE PabOTHI:

— BEPTYIIKH H MCIIOJIb3yeMbIe CPe/ICTBa [TOBEPKH MO/rOTABIMBAIOT CO-
[JIaCHO DKCIIYaTAl[HOHHON JOKYyMEHTAIIHK,;
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— ycranosky 3anonssiior Bogoit mo TOCT P 51232 cornacHo yxasa-
HUSM PYKOBOJICTBA TI0 3KCILTyaTauu [1].

6.3 [J1s1 MOBEPKH MCIIOB3YIOTCS TAJIOHHBIE BEPTYIIIKH TOTO Xe THUTIA,
4TO ¥ pabouHe BepTYIIKH.

7 MPOBEJAEHHME IIOBEPKHU
7.1 Buemnuii ocMOTp

[Ipu BHeIIHEM OCMOTPE BEPTYIIEK yCTaHABJIHBAIOT:

— COOTBETCTBHE BEPTYIIEK 9KCILTyaTAallMOHHON JOKYMCHTALMH Ha HUX;

— oTcyTcTBHE Ae(EKTOB, MEXaHHYECKNX ITIOBPEXKACHUH M CJIEZIOB KOP-
PO3MH Ha AETANAX BEPTYLIKH, KOTOPblE MOTYT MOBJIHMATH HAa METPOJIOTHYE-
CKHe XapaKTepPHCTUKH.

7.2 Onpo6osanne

7.2.1 IIpoBepka paboTsl JaTYHKa OGOPOTOB BUHTA BEPTYLIKH.

7.2.1.1 OtanonHas u paboyasi BEPTYLIKU AJIS [IOBEPKH B yCTaHOBKE
JOJKHBI HIMETh OJMH KOHTaKT Ha 060poT jomactHoro BuHTa. IIpu mosep-
ke BepTymek 'P-21M, I'P-55 u ap. ¢ MexaHMYeCKMM KOHTaKTOM Yepes
20 060pOTOB 1S TOJIYYEHHUS CHTHAJIA TIePElaTOYHOTO oTHOmeHuA 1:1 mpu
M3MEPEHHH YaCTOThI BPAIIEHNMs JOMACTHBIX BUHTOB BEPTYIIeK Heo6Xonu-
MO yCTaHaB/IMBaTh AaTYMK 0OOPOTOB BUHTA COrlacHO pucyHky A.1 (mpu-
JoxeHue A).

7.2.1.2 IIpoBepKy Me€XaHHYEeCKOrO KOHTAKTHOTO YCTPOMCTBA BEPTY-
wrex TP-21M, T'P-55 1 21p. ¢ konTakToM 4epe3 20 060pOTOB IPOBOAAT NOCTIE
OKOHYaHHS MMOBEPKU.

7.2.1.3 BepTyliKy COeOUHSIOT ¢ OCHHMJLIOrpad)oM 10 CXEME, IPHBE-
neHHoi Ha pucynke B.1 (nmpunoxenue B).

Pyuxu ynpasienus ociusiorpada ycTaHaBIMBaIOT B CJIEAYIOLIHE I10-
JIOMKEHUS:

— nepexmoyareb «HAIIPAXXEHWE/JIEJIEHWE» — B nonoxenne
«0,5»;

— nepexmoyatess « BPEMSA/JEJTEHWE> B nonoxenue «1».

7.2.1.4 Ha akpane ocuuiorpada npoBepsioT HaJIMYHE U Ka4yecTBO
MMITYJIbCOB, MOCTYMAIOIIMX OT BEPTYUIKH IPH BPAIlEHWH ee JIOaCTHOro

4
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BHHTa BpPYuHY!0. YHCIJIO MPOBEPAEMBIX UMITYJIbCOB /IS BEPTYIIEK C Mepe-
JIaToYHBIM oTHONIeHueM 1:1 fomkHO ObITh He MeHee 1520,

7.2.1.5 CurHaIBI JOJXKHBI OBITH HEMPEPHIBHBIMHU, (€3 MPOMYCKOB M
JpOOJIEHHS,

7.3 O6kxaTtka BepTylIeK

7.3.1 BepTyiku BHOCST B BOLY [TPH HYJIEBOI CKOPOCTH IIOTOKA M Kpe-
IIAAT Ha MTaTUBE yCTAHOBKH.

DuKcanus BePTYLIEK ¢ TOMOLIbIO BUHTA yCTaHOBOYHOTO (2) obecrre-
YMBAeT MPABWJIbHOE MX Pa3MELIEHKE Ha IITATHUBE 110 BbICOTE U MAPaJl/Ieb-
HOCTH MPOJIOBHbIX OCEil BEPTYIIEK OTHOCHTEIBHO GOKOBBIX CTEHOK JIOTKA
corsiacHo pucyHky B.1 (npuioxenue B).

7.3.2 BepTyuIKd NOACOEAMHSAIOT K 6JIOKY CONpsKEHMs U ynpasJe-
uust (BCY). Ilpu nopcoenuHeHuH BepTyuieK HeoOXoZMMoO cobaoaaTh
MOJAPHOCTD: MPOBOA C MAapKUPOBKOH «Ll» MOJCOEAMHAIOT K KJIEMME
BEPTYILIKH, KOTOPasi 3IEKTPHYECKHU CBSA3aHa C ¢ KOPIycoM, BTOPOH mpo-
BOJ — K CHTHAJIbHOM KJIeMMe BEPTYILUKH, H30JIMPOBaHHON OT €€ KOpIyca,
JUTS ABAAATHOOOPOTHOM BEPTYLIKH — K JaTYUKY 0060POTOB BHHTA (TIpH-
JIoXeHue A).

7.3.3 BKJIIOYAIOT KOMIIBIOTEP M COIJIACHO DYKOBOACTBY oneparopa [2]
samyckaioT paboTy nporpammbl nosepku. Ha MonuTOpe KOMIbIOTEPA 110~
ABJAETCSA IIPOrPAMMHBIN HHTEPdEHC,

7.3.4 Tlo 3ampocy nporpaMMbl B COOTBETCTBHH C PYKOBOJICTBOM OIle-
paropa [2] BBOAAT apaMeTPbl BEPTYIIKH:

— THUII BEPTYLIKH;

— HOMEp BEPTYIIKH;

— HOMep BUHTa;

— TOJI BBITIYCKA 1 /1.

7.3.5 Ha akpane MOHHMTOpA Ha I10J1e YCTAHOBOK M YTIpaBJIeHHH yCTa-
HaBJIMBaOT onepaunio «ObkaTka». Oneparust 06KaTKM HAYMHAETCA C MO-
MEHTA BKJIIQUEHMS 3JJICKTPOABUIATE/IA M IJIABHOITO H3MEHEHHA YaCTOTBI
BpalllcHUA IIPUBOAHOIO BaJia npuBo/a L0 3HAa4€HMsA, COOTBETCTBYIOIIETO
3alaHHOM CKOPOCTH ITI0TOKA BOJBI.

7.3.6 Ilo oxonuanuio 06KaTKU NPOBOAAT BU3YAJIbHbIA aHAIH3 Kaye-
CTBa BpallleHHs JIOMACTHOTO BHHTA BEPTYLIKH M COCTOSSHHSI KOHTaKTHOM
cHcTeMBI BTOpUYHOTO TipeobpasoBatess 1o HabmoaennsiM Ha BCY 3a um-
IyJIbCaMH, TTOCTYTIAIONUMH OT BEPTYIIKH.
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7.4 Onpenenenne UMII Beprymxu

7.4.1 Onpenenerne UOII BepTylIKy BBIIOMHSIETCS B yCTAHOBKE Me-
TO/[OM, PEATM3YEMbIM 3a IBa IIUK/Ia U3MEPEHUIL:

— B MEPBOM I[MKJE 3TAJOHHAsI BEPTYIIKA COOTBETCTBYIOIIErO THIIA
YCTAHABIMBAETCS B HYDKHEN YaCTH LITaTHBA YCTAHOBKH, [TOBEPseMast Bep-
TYIIKA YCTAHAB/INBAETCSI B BEPXHeH YacTH;

— BO BTOPOM LIMKJIE BEPTYIIKHM MEHSIOT MECTAMHU, He OTKJIIOYast HX OT
BCY, nepeBopaynBaloT MITAHTY C BEPTYIIKAMHU, CHSTYIO CO IITaTUBA yCTa-
HOBKHY;

7.4.2 VDII onpenensieTcs B yCTAaHOBKE METOAOM CJIMYEHHs IIOKa3a-
HMH STATOHHOM BEpPTYIIKH, TOBepeHHOi B cooTBercTBUH ¢ PJ] 52.08.15, ¢
MOKA3aHUSIMH TIOBEPSIEMOIi M BBIPA)KAETCSI B BUZIe 3aBHCUMOCTH

V,=fn,), (1)

rie V — M3MepeHHoe 5Ta/IOHHOM BEPTYIIKOM yCpeHeHHOe 3HAaYeHNe CKO-
POCTH BOAHOIO TIOTOKA 32 BPeMsI H3MePEHUs! B 3alaHHOM i-i TOUKe corac-
HO 7.4.3, M/C;

n, — ycpeHEHHOE 3HaYeHHe YaCTOThI BPAILIEHHS JIOTTACTHOIO BUHTA TOBeE-
psieMOii BEPTYIIKH B i-ii Touke, 00/C.

7.4.3 VDIl onpexnensieTcs Npu CJAeIyIOUMX aBTOMaTH4YECKH YCTa-
HaBJIMBAaeMbIX 3HaUeHUsSIX cCKopocTH Boauoro nortoka: 0,03; 0,04; 0,06; 0,07;
0,08; 0,10; 0,15; 0,20; 0,50; 1,0; 1,50; 2,00; 2,50, m/c.

IepBoe (camoe MeHblIee) 3a/jaBaeMoe 3HaueHHe CKOPOCTH BOLHOIO
TMIOTOKA J0JIKHO COOTBETCTBOBATH HIKHEH IPaHMIIE MaNa3oHa CKOPOCTeH
BOJIHOTO IIOTOKA /IJIsT KOHKPETHOTO THITA BEPTYIIEK.

7.4.4 Bpixoq W O1IEpKAHKE 3a1aBaeMON CKOPOCTH BOZHOTO TOTOKa
HOMWHAJIBHBIX 3Ha4eHWH COTIacHo 7.4.3, 00eCcreunBaioTCs B yCTAHOBKE aB-
TOMATHYECKH.

7.4.5 Tlpouecc BbIIOJHEHHS U3MEPEHHH B YCTaHOBKE IIOJHOCTBIO
ABTOMATH3MPOBAH M [POM3BOAUTCS OT HAYa/IbHOM CKOPOCTH TIOBEPAEMOM
BEPTYLIKH A0 CKopocTh 2,5 M/c (cM. 7.4.3) Bcerzia B CTOPOHY HapacTaHusl
CKOPOCTH TTOTOKa, [IPY COOTBETCTBYIONIEM BpeMEHH (ITPOJI0IKHTETBHOCTH )
BbIIEPXKKE U3MEPEHHH £, B KaXJOM i-if TOUKe, COOTBETCTBYIOLIEN 3a/aBae-
MOH CKOPOCTH, IpUBeZeHHOM B Tabnue 3.
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Tabnuya 3
0,03; 0,04; . .
3apaBaeMas ckopoctb, M/c | 0,06; 0,07; 04095 0,501 1,00 | 1,50 | 2,00 | 2,50
0,20
0,08

BpeMs BbIAePXKN U3MEPEeHUIA

£, ¢, He MeHee 240 120 | 60 [ 30 | 30 | 30 | 20
Bpema ctabunmn3aLiuu ckopo-

CTM NOTOKa t, ,, C, HE MeHee 80 50 30 | 30 | 30 | 30 | 30

7.4.6 Tlepexox c oaHoON cKopocTH Ha cieayoulyio (60abuIyio) cKo-
POCTb M3MEPEHMST YCTAHABINBAETCS ABTOMATHYECKH M HaYMHAETCA Toc/e
IPOMEXXYTKA BpEMEHHU CTaOUIU3ALMHE CKOPOCTH TIOTOKA £, ., J0CTATOYHOTO
JUIsl yCTAHOBJIEHHS X CTabMIM3alNY B i-if TOUKe, COOTBETCTBYIOIIEH CKOpO-
cTH IoToKa (cM. Tabuny 3).

7.4.7 JleficTBUTEIbHOE 3HAYEHHE CKOPOCTH IMOTOKA B i-H TOYKE IO
7.4.3 nipy TIOBEpKe U3 IBYX OUKJIOB U3MEPEHUI IPUHUMAETCS KaK CpeiHee
apu(bMeTHYeCKOe U3 IBYX CKOPOCTE, U3MePeHHbBIX 3TaIOHHOH BEPTYIKOH
B [I0JIOXKEHKE «BHU3Y» U «BBepXy» 10 hopmyie

Va= (Vi V,2)/2, 2

rae V, , V., — sHayeHus CKOPOCTH TMOTOKA, M3MEPEHHBIE STAJIOHHON Bep-
TYLIKO# B [NOJIOKEHNH «<BHHU3Y» U <BBEPXY» COOTBETCTBEHHO, M/C.

7.4.8 Cpenuee 3HaueHHWe YaCTOTHI BPALIEHHA JONACTHOrO BUHTA 110~
BEPAEMOil BEPTYLIKH 7_, 06/c, B i-i1 Toyke no 7.4.3 mpUHUMaeTcs Kak
cpeaHee apubMeTHYeCKoe 3HayeHME W3 YacTOT BPaleHHUsl JIONACTHOTO

BHHTA NOBEPSEMOM BEPTYIIKH B IIOJIOKEHUU <«BBEPXy» M «BHHM3Y» IO
dbopmye
M= (it my)/2, 3

rie n,+ n, — U3MEPEHHOe 3HauYeHHe BPALIeHHs JIONACTHOTO BHHTA NOBe-
pAeMOii BEPTYLIKH B NOJOXKEHUH «BBepPXy» H «BHHM3Y» COOTBETCTBEHHO,
06/c.

7.4.9 Bcs o6paboTka pesysbratoB onpenenenust VIDII npoussoau-
CS1 C TIOMOILBIO KOMITbIOTEPHOI ITPOrpaMMbl aBTOMAaTHY€CKH TTOCPEACTBOM
B3aUMOJIEHCTBUS TIOBEPUTEJISI C UHTEPGEHCOM.

7.4.10 Tlo pesynbratam uamepennii paccunrsiBaerca UDII peprym-
KM MeTozioM HauMmenbinnx KBaapatoB (MHK), ucnonbays nuneiHyro win
KYCOYHO-JIHHEHHYI0 anipOKCHMALMIO 10 METOAMKE, IIPUBEAEHHOM B Npu-
noxenuu I
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7.5 Onpejesienne OTHOCHTEIbHOM NOTPEMHOCTH BEPTYIIKH

7.5.1 OTHOCHTeNbHAS MOTPEITHOCTD BEPTYMIKH §, %, B KaX0H TOUKe
JMana30Ha U3MEPEHHUs CKOpOCTH B cooTBeTcTBUM ¢ TpeboBannsmu TOCT
8.009 onpenensercs no gopmyJe

8,= 100|V,~V,|/V,, (4)

rae V,— H3MepeHHoe 3HaueHue CKOPOCTH BOJHOTO NI0TOKA B i-i TOYKe CO-
ranacHo DI noBepsieMoit BepTYIIKH, M/C;
V,, — nefcTBUTEIbHOE 3HaYeHHe CKOPOCTH BOAHOIO IIOTOKA B JIOTKE yCTa-
HOBKH B i-il Touke naMmepenus, nomydernoe no MDII atamonHoit BepTyLI-
KM, M/C.

7.5.2 Bepryiuky CYMTAIOT MPOLIE/AIIEH NOBEPKY C MOJIOKHUTEIbHBIM
Pe3yJbTaTOM, €C/IH §, BO BCEX i-bIX TOYKAX B MANia30He U3MEPEHHIH CKOPO-
CTH yZOBJIETBOPSIIOT YCJIOBHIO

51< 8, ®)

rae 3, , — Mpelessl I0MyCcKaeMoil OTHOCUTENbHOH NOTPELIHOCTH, %, s
Ka’kI0T0 THIIa BEPTYLIEK, YKa3aHHbIE B TEXHHMYECKUX YCTOBMSIX, OIIPEsie-
nseMble 1o opmyie

5, =t\V&_ +O (6)

pabi 3i
rue 8 . — OTHOCHTEJIbHASA TIOIPEIIHOCTD ITAJIOHHOHN BE KOHKPETHO-
ai

ro TUIa, %,

) a5 — OTHOCHTE/TbHAS IOTPEUTHOCTD paboueit BEPTYIIKH TOTO e THIA, %.

7.5.3 OTHOCHTe/bHAs MOTPEMIHOCT paboyeit BePTYIIKH yKa3biBaeTcs
B [IACMOPTE WJIH PYKOBOZACTBE 110 9KCI/IyaTalli¥ Ha BEPTYIIKA KOHKPETHO-
ro TUIIA.

Iorpemnocts pabounx seprymexk § , Tuma [P-21M, 'P-99 u I'P-55
IoJKHa OBITH He Gostee:

— JUTS BEPTYIIIEK C JIOTIACTHBIM BUHTOM AuameTpoM 120 MM

8,.5i= £100[0,015+0,002(5/V,,-1)], @)
— JUISI BEPTYIIeK C JIOTIACTHBIM BUHTOM AHaMeTpoM He Gosee 80 MM
8™ +100[0,015+0,004(5/V,~1)]. (8)

rae Vui — U3MEPEHHaA Bep"ryuncoﬁ CKOPOCTBH BOTHOTO ITOTOKa.
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8 OdopmieHne pe3yabTaToB NOBEPKH

8.1 PesynbraTsl moBepkn o(OPMISIOTCS B BHle TTIPOTOK0/10B, Dopma
IIPOTOKOJIA PE3YJ/IbTATOB IIOBEPKH BEPTYNIKH, PeaJu3yeMol 3a /iBa IMKJIa
HU3MepeHuH, MpHBe/ieHa B Mpuiioxennn /|

8.2 TIpu BbIOJHEHUH YCIOBUS (5) HA BEPTYIIKY BbIAAIOT CBU/IETEJIb-
CTBO O TOBEPKE CPoKoM Ha jBa rojga. MopMma cBHIeTENBCTBAa O MOBEPKE
npuseneHa B npuaoxennu E ¢ yuetom tpebosanuit [TP 50.2.006

Cornacao Tpe6osanusam [1P 50.2.006 na o6opoTHO# cTOpOHE CBHIE-
TEJIbCTBA O TIOBEpPKe 00513aTeIbHO AO/IKHBI OBITh YKa3aHbI:

— JIOKYMEHT, COAepsKaluil TpebOBaHUs K CPEICTBY U3MEPEHUS, TIOA-
TBEPIKJAEMBIE B PE3YJIbTaTe MIOBEPKH;

— JOKYMEHT, CO/iepKalMil METOUKY IMOBEPKH, a TakyKe HaMMEHOBa-
HY€ 3Ta/I0Ha U €r0 METPOJIOTHYECKHE XaPaKTePUCTUKH.

K cBHzIeTeNbCTRY IPHIIAraloT TabJIHIYy 3aBUCHMOCTH CKOPOCTH MOTOKA
BOJBI OT YAaCTOThI BPALIEHHsI JOIACTHOTO BUHTA NOBEPSEMOM BEPTYILIKH.
[Ipumep odopMIeHHs TaGIAIBI TPHBeJieH B MpUIoKeHuH JK.

8.3 Tlpu oTpHUATENbHBIX PE3YJIbTATAX IIOBEPKH BEPTYIIKU BbIAAETCH
H3BeleHle O ee HeMPUIOAHOCTH K npumenennio. (Dopma u3BelleHUA O
HENPUrO[HOCTH K [IPUMEHEHMIO NpHBejAeHa B npuioxenun Y ¢ yyerom
tpebosanmii [IP 50.2.006.
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IMPUJIOKEHUE A
(OBA3ATEJBHOE)

JlaTunk 060pOTOB BUHTA

ST

1 — JI0NacTHOM BMHT rMAPOMETPUYECKOH BEPTYLIKH,

2 — KOoJIbLI0 6POH30BOE PA3pe3HOE MOANIPYKMHEHHOE /LI yCTAHOBKH Ha
BMHTE Maruuta 3 u rpysa basancupa 4;

3 — NOCTOAHHBIN MArHKUT, BO3J€HCTBYIOIUN Ha KOHTaKThl FePKOHA 5;

4 — rpys 6anancupa, ypaBHOBENMINBAIOIIHI MarHuT 3;

5 — repKOH B TePMETHYHOM JIATYHHOM KOPIIyCe;

6 — KOJIBIIO A/1S1 KPETUIEHHST KOPITyca repKoHa 5;

7 — nposox rubkuii (MI'IIB — 0,5 MM?) 12151 coeTMHEHHS! OTHOTO U3 KOH-
TAaKTOB repKOHa C CUTHAIBHBIM BXozioM BCY,

8 — KOpITyC BEPTYIIKH.

7

Pucynok A.1

10
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NPUJIOYKEHHME b
(CIIPABOYHOE)

CxeMa NoAKII0YeHHS NOBEPAEMOi BEPTYIIKH
k ocumtorpady

Beprywka

r % z K Bxoxy ¢«X»
l ociu/Iorpaga
| +

N\ )
L

R — peancrop MJIT-0,25-100 Om +10 %
OXO 467.180 TY

1,6V

g K oburemy mpoBoay
ocuuanorpaga

PucyHok b.1

11
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NPUJIOKEHUE B
(OBS3ATEJIBHOE)

¥YcraHoBka BEPTYIIEK HaA IITAaTHBE

=t

)
~A

1 — wraTuB;
2 — punt ycranoBounbii (YKIITB 416.441.001);

3 — npumep ycTaHOBKY M Gukcanmu Bepryiuex tuna [P-21M, I'P-55

n UCBII-TP-21M{1;
4 — npumep ycraHoBKK M dukcanuu Bepryuek tuna ['P-99, UCII-1,
WNCII-1M , BI-1-120/70 xommnnexra MCT-1-0,06/120/70.

Pucynok B.1

12
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MMPUJIOKEHHE T
(OBSI3ATEJIBHOE)

Pacuer xoa¢dppuunenros UOII
BEPTYLIKH METOJOM HAHMEHBIIHX KBaJIPaToOB

Ypasuenue VDI BepTyniku uMeeT BU
V =a+bn, (T.1)
rae V — cKOpPOCTh BOAHOTO ITOTOKA B JIOTKE, ONpe/eJeHHast 110 9TaJIOHHOM
BepTYLIKe, M/C;
a — koaddunmeHT, M/c;
7 — 4aCTOTa BpaIEeHHs JIONACTHOTO BUHTA NOBEPsEMO# BEPTYIIKH, 00/C;
b — xoadduuuent, m.

Boruucienne DI nponsBoauTcsa ¢ MCNONb30BaHHEM cniocoba -
HeWHOM WM KYyCOYHO—JMHEHHOH anmnpoKCHMaLnu.

Kputepuem s BeiGopa criocob6a serancienus UMPII sasnsgercs sHa-
YeHHE OTHOCHTEJIbHOM NOrPELIHOCTH BEPTYIIKHM §, B IMAITa30He CKOPOCTei
10 0,5 m/c:

— ecam [3]<[8,;|, o DI Bepryuixu onpezesiercs cnocobom mumeii-
HOJ aIlIIPOKCHMAIMH BO BCEM JHaNa30oHe H3MepseMbIX CKOPOCTeH (NpuIio-
xenue [.1);

— npu ycaosuu [5) > |5, .| UDII crenyer BHMUCAATD € NOMOIIBIO
KYCOYHO-TMHEHHOM annpokcuManuy (npunoxenue [.2).

Kpurnueckoe snayenue 8, onpeensiercs

— JUIS BEPTYIIEK C JIONACTHBIM BUHTOM itaMeTpoM 120 MM

3,,,= £100[0,03+0,0005(2,5/V,~1)], (r.2)
— JUISl BEPTYIIIEK C JIONACTHHIM BUHTOM iamMeTpoM He Gosree 80 MM
3,,,= £100[0,045+0,001(2,5/V,~ 1)1, (I'.3)

rie V,, — M3MepeHHasi BePTYIIKOi CKOPOCTB BOIHOTO MOTOKA.

I'.1 Onpedenenue HOII sepmymxu c nOMOUbI0 NUHEUHOU
annpoxcumayuu

Tpe6oBatne HAWJIY4IIEr0 COIJIACOBAHMSA MPAMOMN N 9KCIIEPUMEHTAJIb-
HbIX ToYeK npH ucnombszosannu MHK cBoautcest k Tomy, uTo6BI CymMMa KBa-
APATOB OTKJIOHEHHIT SKCTIEDUMEHTAIbHBIX TOUeK (V;, 7 ) OT CrIaxuBaio-
et psAMoit o6pamasach B MEHUMYM

13
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N

2[Vai = f ()] = min. (T4)
Koadduinent b onpenensiercs 1o popmyJie
b=(M,-Va)/(D,~-7"), (I'5)
rae M, — UeHTp pacnpene/eHus
M, =2(t{,,.nq,,-)/N; (I.6)

V — cpennee apudMeTHIECKOE 3HAYEHHE NEHCTBUTE/IbHOIH CKOPOCTH 3Ta-
NOHHOM BepTymKku V,, M/c

V= iva,. /N; (I.7)
i=1

7 — cpeaHee apudMeTHYECKOe 3HAYeHHE YaCTOThI BPALEHHs JIOMACTHOTO
BHHTA NIOBEPAEMON BEPTYIIKH, 00/C

=Y n,/N; (T.8)
i=1
D, — nucrniepcust .
2 .
D,=Yn%,/N; (T.9)
i=1
rae N — 4HCJIO 3aIaHHbIX CKOPOCTHBIX TOYEK B IHANA30HE H3MEPEHUS CKO-
POCTH.
KoadduuuenT a onpenensior no Gopmyse

a=V-bn. (T.10)

I'.2 Onpedenenue HDII sepmyunu ¢ noMousb10
KYCOMHO-TUHEUHOU AnNPOKCUMALUU

Kycouno-uueiiHast anpoKCUMAINs CBOAMTCS K 3a/a4e HAXOXIEHHUs
TOYKH TepeNoMa JIUHEHOH almpoKcHMalni (GyHKIMM mpeobpa3oBaHust
CKOpOCTH V' B 3aBUCHMOCTH OT YaCTOThI BPAIIEHUS JIOMIACTHOTO BUHTA ITOBE-
psieMoii BepTyuku 7 1 Beraucyenust VITT nocpeAcTBoM ABYX ypaBHEHHI

V,=a,+b,n [0 4YaCTOTHI BpaMeHUs n <7, , (r.11)
V, = a,+b,n OT 4acTOTHI BpalleHUs n >n, , (T.12)
Ile 7. — YacTOTa BpalleH!s JIONACTHOIO BUHTA B TOYKE II€peJioMa I10Be-

pﬂemgﬁ BepTYIIKM KOHKPETHOTO THIA (TOYKH IepecevyeHus npameix V, u

V,), 06/c;
14
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a, b, a,, b, — k0d>bOUIMEHTEI, TIONy4eHHbIE NPH HCTIONb30BAHUH MHK
zum mex Y4acTKOB NPAMBIX JTHHUH, annpokcumupyioumx UOII seprym-
KH: OT HAMMeHbLIeli CKOPOCTH, 10 TOUKHU TepesioMa n,, ¥ OT TOYKHA Tepe-
JoMa 7, 10 MAaKCHMAIbHO! CKOPOCTH 10TOKa B ycraﬂonxe

A.nropuTM Haxoxenust Touku repenoma VIM@II 3akimovaercs B cre-
LYIOLIEeM:

— onpenensieM ypasaenue V1 DIT nrs nepsoro ygactka (I'.11) no nep-
BBIM TpeM TouKam uamepermit (V,, V,,, V un_,n_, n ;) OT HanMeHbIIel
ckopocty (mpunoxkenue I.1);

— omnpenensem ypasaenne VDI mns Broporo ywacrka (I.11) no
OCTaJIbHBIM TOYKaM H3MEPEHHBIX CKOPOCTeil 10 MaKCHMAJIbHOH CKOPOCTH
(npunoxenue I'.1);

— B ManasoHe ckopoctei 10 0,5 M/c A KaXKTOH TOYKH H3MEPeHUH i
IIpOBEpsieM BBIMOJHEHUE YCIOBUS

5] <3
rze §, , onpezesnsieTcs 110 hopmy.iam (T.2),(T.3);

= ecan ycnosue (I.13) BBIIOTHSETCS, TO TOYKA NEpeoMa 7, Haxo-
JMTCS HA NIepeceveHuu ABYX npsiMbix V, =a,+bn, V, = a,+b,n

Moy = (a,—a,)/(b,~b,), (T.14)

| OTpEENSeTCs CKOPOCTh MOTOKA, COOTBETCTBYIOIIAsA TOYKE MepesioMa, 1o
yPaBHEHHIO

24

| (T.13)

xpil

V., =atbn,, (T.15)

V@Il B BHIE KyCOYHO-JMHEHHONW ANTpPOKCUMAIMH MPHHUMAETCS,
ecm V<0, 5M/c.

Hpn yenosun 5] > |8, ,| nobasasiercst ewme onna (crenyiomas) To4ka
JIJIS TIEPBOTO yYacTKa U BbI‘iPICJIeHHH noropsatorcs o popmynam (I.11) —
(T.15).

15
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o) ‘n1d0HmadIou
MOHIUDLUIOHLO
nowaexndAu
-off luattady

~

o, ‘MimALdag
q100HmadJou
BBHIUBLUIOHL(

IMPUJIOKEHMUE [

16

(CITIPABOYHOE)

@opma NPOTOKOJIa Pe3yIbTAaTOB OBEPKH BEPTYIIKH, PEaH3yeMoii 3a 1Ba IIHKJIa H3MEPEHHI

oT

MpoTtokon N?

, peanusyemoit 3a ABa UMKNIA UIMEPEHU

~

pe3ynbTaTos NOBEPKU FMAPOMETPUYECKONH BEPTYIIKMK TUNA

[nameTp BUHTA

Mosepsemas BepTywwKa N
JTanoHHas seprywka N

0

Tabnuua pesynbratos

CpegHee n3 usmepenunit N 11 Ne 2

3/w ‘nimArdas
nowardas

-ou |y ou
q1o0dox)

3/w ‘mimArdas
WOHHOURLE

Lown ou
q130dox)

/90 ‘imArdas
yowasdasou
e1lHUE 0JOHLOBU
-0 BuHaneds
BLOLORH

Limkn namepenun Ne 2

5/w ‘wmAidas
WOHHOUBLE

Loy ou
q130dox)

2/90 ‘unmArdas
nowasdasou
BlHME 0JOHLOBU
-0l BMHAMeds
B10138h

LUnkn namepennn No 1

2/w ‘unmArdas
MOHHOLBLE

Lou ou
q120dox)

2/90 ‘mimAidas
nowasdasou
eLHME 0JOHLIEU
-0l BUHaMeds
BLOLIRH

2/W ‘X101 8 BXOLOU
0JoHY08 9120d0oN%d

sewaegelreg

UXhOL

noHLd0doxd dewoy

NON stanoHHo# BepTywku V=an+b:

UM nosepsemoit sepTywku V=an+b

,b=

a=

npu n MmeHee

npu n ot

a=

npu n MeHee

npu n ot

a=

npu n 6onee

a=

npu n 6onee

Nosepky nposen(a)
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MNPUJOKEHHUE E
(OBA3ATEJIBHOE)

Mopma CBUIETEIBCTBA O IOBEPKE BEPTYIIKH

HauMeroBaHue op2ana locydapcmeeHHol memponozudeckod cayX6sl, opuoUYeCcKo2o Auya

CBUAETENLCTBO
0 NOBEPKE

Ne

[elicTeutensHo go
« » 20 r.

CpepctBo u3MepeHui

HaumeHOBaHue, mun.,

Cepus u Homep Kneiima npedsidywieli nosepKu (eciu makue cepus u HoMep umeemcs)

3aBOACKOI HoMep ;

npuHagnexauee ,
HaumeHosaHue rpuduyecko2o (pusuveckozo) nuya, UHH

NOBEPEHO U Ha OCHOBAHWUU peE3yNbTaTOB NepuoAUYECcKOn NOBEPKU NPU3HAHO NPUFOLHLIM
K NPUMEHEHHIO.

NosepuTtenbHoe KNEIMO

00NKHOCMb PyKOBOOUMENs nodnucs UHuyuansl, pamunus
nodpasdenerus

MNoseputens

nodnuce UHUYUanbl, paMunus

« » 20 Fs

17



P 52.08.702-2009

NMPUJIOKEHUE K
(PEKOMEHIYEMOE)

IIpumep oopmienus TabIHIbI pacyeTa 3aBHCHMOCTH CKOPOCTH NIOTOKA
BOJIbI OT YACTOTHI BPAIIEHHS JIONACTHOTO BHHTA NOBEPsieMOM BEPTYIIKH

[lara nosepku 08.01.2008
Tun seprywkn | UCN-1 NUoN V=an+b a b
N2 BepTyWHKK 0707 npu n mexee 0,701 06/c 0,1987 | 0,0144
N BUHTA 0707 npu n ot 0,701 06/c 0,2184 | -0,0001
[lvametp BUHTA 120

n,06/c| 0,00 [ 0,01 [ 002 | 0,03 | 0,04 | 0,05 | 0,06 [ 007 [ 008 | 009
0,1 0,042 | 0,044 | 0,046 | 0,048 | 0,050 | 0,052
0,2 | 0,054 | 0,056 | 0,058 | 0,060 | 0,062 | 0,064 | 0,066 | 0,068 | 0,070 | 0,072
0,3 | 0,074 | 0,076 | 0,078 | 0,080 | 0,082 | 0,084 | 0,086 | 0,088 | 0,090 | 0,092
04 | 0,093 0,095 0,097 | 0,099 | 0,101 | 0,103 | 0,105 | 0,107 | 0,109 { 0,111

10 |[0,218 | 0,220 | 0,223 | 0,225 | 0,227 | 0,230 | 0,231 | 0,234 | 0,236 | 0,238
1,1 | 0,240 | 0,242 | 0,244 | 0,247 | 0,249 | 0,251 | 0,253 | 0,255 | 0,258 | 0,260

20 | 0,437 | 0,439 | 0,441 | 0,443 | 0,445 | 0,448 | 0,450 | 0,452 | 0,454 | 0,456
21 | 0,458 | 0,461 | 0,463 | 0,465 | 0,467 | 0,469 | 0,472 | 0,474 | 0,476 | 0,478

3,0 |0.655 0,657 | 0,659 | 0,662 | 0,664 | 0,666 | 0,668 | 0,670 | 0,672 | 0,675
31 |0,677 0,679 0,681 0,683 |0,686| 0688|0690 |0,692]|0,694 | 0,696

40 |0873/0876 0878|0880 | 0882|0884 | 0886|0889 |0891] 0893
41 |0,895] 0897 | 0900|0901 | 0,904 | 0,906 | 0,908 | 0,910 | 0,913 | 0,915

50 | 1,092 | 1,094 | 1,096 | 1,098 | 1,100 | 1,103 | 1,105 | 1,107 | 1,109 | 1,111
51 |1,114 | 1,116 | 1,118 | 1,120 | 1,122 | 1,124 | 1,127 | 1,129 | 1,131 | 1,133

60 |1,310] 1231213141317 |1,319|1,321| 1,323 | 1,325 | 1,328 | 1,330
6,1 | 1,332 1,334 1,336 1,338 | 1,341 | 1,343 | 1,345 | 1,347 | 1,349 | 1,352

11,4 | 2,489 | 2,491 | 2,494 | 2,496 | 2,498 | 2,500 | 2,502 | 2,505 | 2,507 | 2,509
11,5 | 2,511 | 2,513 | 2,515 | 2,518 | 2,520 | 2,522 | 2,524 | 2,526 | 2,529 | 2,530

18
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NPUJIOKEHUE U
(OBSI3ATEJIBHOE)

Mopma H3BENUIEHAA O HENPHTOHOCTH K IPHMEH CHHIO

HAUMeHOBAHUE 0p2aHa | ocydapcmeeHHOU Mempoao2u4eckoll CAyBbi, 10puduyecKo20 ruya

WU3BELWEHUE
0 HENpUroaHOCTU K NPUMEHEHUIO
N2

CpepcTBO M3MepeHwit

HaumeHosaHue, mun.

Cepus u Homep Krelma npedsiOyujedl nosepku (eciu makue cepus u HoMep uMeemcs)

3aBOACKOK HOMEp ,

npuHapnexauee -
HaumeHosaHue fopuduyecko2o (pusuveckozo) nuya, MHH

NOBEPEHO U HA OCHOBAHWM Pe3yNbTaToB NOBEPKM NPU3HAHO HENPUrOAHBIM K NPUMEHEHNIO
B chepax pacnpoCTpaHeHUn rocyAapCTBEHHONO METPONOTrUYECKOro KOHTPOAA U Haa3opa.

[puynHa HENPUroaHOCTH

MNoBeputenbHoe KNenmo

Q0MKHOCMb PyKOBOOUMENS nodnuce uHUYuansl, pamunus
nodpa3sdenenus
MNosepurens
noonuce uHuyuansi, pamunus
« » 20 r

19
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JIUCT PETUCTPAIIMU UBMEHEHUM

Homep
u3MeHe-
HEHUA

Homep cTpaHuLbl

n3me-
HEeHHOW

3ame-
HeHHO

HOBOM

aHHYyNU-
POBaHHOW

Homep po-
KyMeHTa
(OPH)

Mon-
nuchb

[lara

BHECEHUA
U3MeHeH U

BBEAEHUA
U3MEHEeHUN

21
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