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PEROMEHIAIINN
BEPTYHIKU TMIPOMETPUYECKHUE PEUHDIE

Mertouka noBepKu B yCTaHOBKE KOMIIapaTOPHOU
IS TOBEPKH THAPOMETPUYECKHX BEPTYIIEK

Jlarta BBesenust — 2010-01-01

1 OBJACTDb IIPUMEHEHU

HacTosgmmue pexomeHzanny paciipoCcTpaHsIOTCS HA BEPTYIIKHU THIPO-
MeTpuJecKue peyHble (Jlajee — BepTYIIKHN ) THTIA:

— I'P-21M 1o TY 25-0888.008-84;

—I'P-55 10 TY 25-04.1628-77,

— TP-99 o TY 25-0888.009-84;

— UCII-1 o TY 4312-001-02572344-95;

— UCIT-1M 1o TV 4312-001-02572345-2006;

— BI'-1-120/70 xommaexkra MCT-1-0,06/120/70 mo TV 25-7192.0088-89;

— UCBII-TP-21M1 o TY 4312-001-78803295-2008
M YCTaHABJIMUBAIOT METOJBI U CPENCTBA UX TEPUOJUYECKON U MEePBUYHON
MTOBEPKHU TI0CJIe PEMOHTA (J1ajiee — MOBEPKa) B YCTAHOBKE KOMIIAPATOPHON
NS TIOBEPKU TUPOMETPUYECKUX BEPTYIIEK (f1ajiee — YCTAaHOBKH).

Pexomenany npeaHazHadyeHbl 1711 TOBEPKU BEPTYIIEK B METPOJIOTH -
yeckux caysk6ax opranmsanuii Pocrugpomera. MeKIoBepOUHBIH HHTEP-
BaJI COCTABJIFET JIBA TO/IA.

2 HOPMATHUBHBIE CCbLIIKHA

B HacTOAMIMX peKOMEH/IAIMIX MCTI0/Ib30BAHBI CCHIITKN HA CJIEIyTOIIIe
HOPMAaTHBHBIE JOKYMEHTBI:

T'OCT 8.009-84 T'CUY. Hopmupyembie METPOJIOTHYECKHE XapaKTepH-
CTUKU CPEJICTB N3MepPEeHN

T'OCT P 51232-98 Boga murbesast. O0uue TpebGoBaHus K OpraHusa-
[IUU KOHTPOJISI KAYeCTBa

P/1 52.08.15-97 Metonuueckue ykazanus. Bepryiku rugpomerpude-
ckne peunsie Trma ['P-21M, I'P-55, I'P-99, N CII-1 u BI-1-120,/70 kowm-
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mekra MICT-1-0,06/120/70. PaGoune sTamombl. MeToauKa MeTpoIorude-
CKOU aTTecTaly B IPSIMOJMHEIHOM TPaJlyMPOBOYHOM DacceiiHe

P 52.08.696-2007 Y craHOBKY KOMITapaTOPHBIE JJIST TIOBEPKH THAPOME-
TpUYecKkux BepTyinek. [Iporpamma u MeToinka aTTectanun

ITP 50.2.006-94 T'ocymapcTBeHHas crcTeMa 06ecieyeHus eIMHCTBA W3-
Mepenuii. [lopsgok mpoBezienns MOBEPKU CPE/ICTB U3MEPEHUT

3 OIIEPAIINU ITIOBEPKH

[Ipn npoBeseHN TOBEPKU BepTYIIEK JOJKHBI BBITIOJIHSATHCS Oolepa-
1[UH, yKasaHHble B Tabsmie 1.

Ta6bnuuya 1
HanmeHoBaHue onepaLun noBepku Moppaspen
BHewHuit ocmoTp 7.1
Onpo6oBaHue 7.2
O6kaTka 7.3
Onpepenexune nHaMBMUAYanbHoM GyHKLUUM npeobpasosanus (UOM)
BEPTYLLKM 7.4
OnpepeneHne OTHOCUTENbHON MOrPELHOCTY BEPTYLUKM 7.5

4 CPEACTBA IIOBEPKI

[Tpu BBITIOJIHEHUHN [TOBEPKU BEPTYIIIEK JOJKHBI IPUMEHSTHCS CIIELYIO-
I[Me CPe/ICTBA U3MEPEHUH 1 060PYyI0BaHHE:

— YCTaHOBKA KOMIIAPATOPHAs [IJIsI TIOBEPKH T'MIPOMETPUYECKUX Bep-
tymek YKIITB.416.441.001 PO [1], aTtTecroBaHHasi B COOTBETCTBUU C
P 52.08.696;

— paboune TaNOHBI CPEICTB U3MEPEHUST CKOPOCTH BOJIHOTO TIOTOKA —
BEPTYIIKH, TTOBepeHHbie B cooTBeTcTBUU ¢ P/l 52.08.15 (mamee — aranon-
HbI€ BEPTYIIKH ) BCEX TUIIOB BEPTYIIIEK, YKA3aHHBIX B paszere 1;

— ocrusorpad, nanpumep, Tuna C1-93 1 22.044.084 TY;

— MCTOYHWK MATAHIS TIOCTOSTHHOTO Hanpswkenns va 1,5 B, nampumep,
raJibBAaHH4YECKUII 9J1eMeHT Tuia AA;

— pesuctop MJIT-0,25-100 Om £10 % OKO 467.180 TV,

— Gaporepmorurpomerp BM-6 ¢ xapakTepucTuKamMu, TPUBEICHHBIMI
B Tabure 2.
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Tabnuuya 2
N3mepsiemas BennymHa [lnanason | AGContoTHas NorpelwHocTb, He Gonee
ATmocdepHoe gasneHue, mm pr.cT. | 30-1000 +0,5
OTHOCUTENbHAsA BAAXHOCTb, % 30-100 +10,0
Temnepatypa, °C 0-40 +0,5

Jlornyckaercst pUMEHEHHe CPEACTB M3MEPeHMUil, MMEIONMX aHaIo-
IUYHbIE TEXHUYECKHME XapPaKTEPUCTHKU U 0OECIIedrBaOIMX ONpe/eIeHne
METPOJIOTHYECKUX XapaKTEPUCTHUK TTIOBEPSAEMbIX CPEJCTB U3MEPEHUii ¢ Tpe-
OyeMOil TOYHOCTBIO.

5 TPEBOBAHUS K KBAJTUOUKAIIUU IIOBEPUTEJIEI
N TPEBOBAHUA BESOITACHOCTH

5.1 K BbIIOJIHEHNIO TIOBEPKU OIyCKAIOTCA Jinlia — MOBEPUTEJIN, KO-
TOPBIM TIPEAOCTABJIEHO TIPAaBO MOBEPKU CPEACTB I/ISMepeHI/Iﬁ TuapoJiorun4de-
CKOI'O Ha3HaY€HUA

5.2 TloBepurelib JOJIKEH UMETh HEOOXOIMMbIE HABBIKK PAOOTHI C T1ep-
COHAJIBHBIM KOMITBIOTEPOM 1 OriepalinoHHoil cuctemoit Windows XP

5.3 Tlpu moAroToBKe yCTAHOBKU U TIPOBEJICHUU TIOBEPKU BEPTYIIIEK
caeyet cobmoaaTh TpeGoBaHust 6e30TMACHOCTH, YCTAHOBIEHHBIE B 9KCILIY-
aTaIMOHHON JIOKyMEHTAIIMU Ha yCTaHOBKY [1] u cpencTBa n3amMepeHus

6 YCJOBUA ITPOBEJJEHU IIOBEPKHA
N IIOATOTOBKA K HEU

6.1 Tlpu mpoBeseHUM MOBEPKU AOJKHBI COOMIOAATHCS CAEAYIOINE
YCJIOBUSI:

— TeMIlepaTypa OKpy:Kaiomiero Bo3ayxa, "C ........... ot 10 o 40;
— OTHOCHUTEJIbHAS BJIAKHOCTD BO3AYXA, 6 veveevrererennnns ot 20 1o 85;
— atMocdepHoe AaBiaeHue, TI1a ..o ot 840 o 1067;
— TeMIepaTypa BOALL B JIOTKE, "C ...ooooverririeerenes ot 15 o 25;

— OTKJIOHEHME HAIPSKeHUST MUTAHUS CeTH
OT HOMUHAIBHOTO BHAYEHUST, 20 w.vevevevveerrereceeeeeereseeseenenenenns ne GoJiee +5.

6.2 Hepeﬂ IIpoBeAE€HHUEM ITOBEPKHU /10JIZKHbBI OBITD BBIIIOJTHEHBL CJIey1o-
Ii1e 1mo/JIrOTOBMUTE/IbHbIE pa6OTbIZ

— BEPTYUIKU U UCITIOJIb3YEMbIE CPECTBA ITIOBEPKU ITOATOTAB/JINBAIOT CO-
rJIaCHO BKCH]IyaTaHHOHHOﬁ JAOKYMEHTallNW;
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— ycraHoBky 3anosasaior Bogoi mo TOCT P 51232 corsacHo ykasa-
HUSAM PYKOBOJICTBA 110 aKcITyataruu [1].

6.3 JlJ1s1 OBEPKY MCIIOJB3YIOTCS ATAJIOHHBIE BEPTYIIIKK TOTO JKe TUIIA,
41O 1 paboure BEPTYIIKH.

7 ITIPOBEJEHUE IIOBEPKU
7.1 Buemnuii ocMOTp

[Ipu BHelNIHEM OCMOTpE BepTyllleK yCTaHABINBAIOT:

— COOTBETCTBHE BEPTYIIEK 9KCIUIyaTAIMOHHON JOKYMEHTAIUN Ha HIUX;

— oTcyTcTBUE Ie(heKTOB, MEXaHNYECKUX TIOBPEKICHUI U CIIe/I0B KOP-
PO3MU HA IeTAJIAX BEPTYUIKHM, KOTOPbIE MOT'YT ITOBJIUATH Ha METPOJIOTHYe-
CKHe XapaKTePUCTUKHU.

7.2 Onpobosanue

7.2.1 Tlposepka paboThl faTunka 06OPOTOB BUHTA BEPTYIITKH.

7.2.4.1 Iranonnas u paboyas BEPTYIIKU JIJI TOBEPKU B YCTAHOBKE
JIOJIKHBI IMETh OJJMH KOHTaKT Ha 060pOT JioracTHoro BuHTa. [Ipu mosep-
ke Bepryiiek ['P-21M, I'P-35 u znp. ¢ MexaHu4ecKUM KOHTAKTOM dYepe3
20 060pOTOB 75T TIOMYUIEHUsT CUTHAA TIEPeIaTOUHOTo oTHOMmenus 1:1 mpu
M3MEPEHNHN YaCTOThI BPAIIEHUS JIOTIACTHBIX BUHTOB BEPTYIIIEK HEOOXO/IH-
MO yCTaHaBJIMBaTh JaTYMK 000POTOB BUHTA corylacHo pucyHky A.1 (mpu-
Joxenue A).

7.2.1.2 IIpoBepKy MeXaHWYECKOTO KOHTAKTHOTO YCTPOMCTBA BEpPTY-
ek T'P-21M, T'P-55 u ap. ¢ KorrakToM yepes 20 060poTOB IPOBOJAT HOCIE
OKOHYAHWST TTIOBEPKU.

7.2.1.3 Bepryniky coeuHSAIOT ¢ ocIuIorpadoM 1o cxeme, IpuBe-
JeHHoi Ha pucynke b.1 (mpunoxenue b).

Py‘-IKI/I ylpaBJ/eH A OC]_[I/IJIJIOI‘pa(l)a YCTaHaBJ/IMBalOT B CJIEAYIOIINE I10-
JIOKEHUMA:

— nepekovyatesns « HAIIPAKEHUE /IEJTEHUE» — B nosoxenue
«0,5»;

— nepekiodatenb «BPEMA/JIEJIEHUES B momoskenne «1».

7.2.1.4 Ha skpane ociuyiorpada TpoBEPSIOT HaJWIde W Ka4ecTBO
HUMITYJIbCOB, MOCTYHAONUX OT BEPTYIIKH MPU BPAIIEHUN €€ JIOMACTHOTO
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BUHTA Bpy4YHYI0. UNCI0 TPOBEPSIEMBIX UMITYJIHCOB JIJIsI BEPTYIIIEK C TIepe-
JIATOYHBIM oTHONIeHueM 1:1 mosmxHo 66ITh He MeHee 15—20.

7.2.1.5 CurHasbpl Z0JKHBI OBITH HENPEPBIBHBIMU, O3 MPOMYCKOB U
IpobIeHNsl.

7.3 OOGkaTka BepTyIeK

7.3.1 Bepryniku BHOCSIT B BOJLy IIPU HYJIEBOW CKOPOCTH MTOTOKA U Kpe-
IIAIT HA ITaTHBE YCTAaHOBKIL

Dukcarnusa BepTyIIeK ¢ TOMOIILI0 BUHTA YCTAHOBOUHOTO (2) obectie-
YUBaeT PABUJIbHOE UX PA3MeIleHNe Ha IITATUBE [0 BHICOTE U MAPAJLIeb-
HOCTH TIPOJIOJTBHBIX OCell BEPTYIIIEK OTHOCUTETBHO OOKOBBIX CTEHOK JIOTKA
corsiacHo pucynky B.1 (mpunoxenue B).

7.3.2 BepTymku MOACOETMHSIOT K GJIOKY COTIPSIKEHUST M YIIpaBye-
nus (BCY). IIpu nomcoenuHeHnn BepTyIIeK HEOOXOAUMO COOMIOAATH
MOJITPHOCTB: TIPOBOJ] C MapKUPOBKOH «Ll» TOACOETMHSAIOT K KJIEMMe
BEPTYIIKHU, KOTOPAst 2JIEKTPUYECKH CBSI3aHA C e KOPIIYCOM, BTOPOIi 1po-
BOJl — K CUTHAQJIBHOH KJIeMMe BepTYIIKH, H30JIMPOBAHHON OT ee KOpILyca,
TS IBAAIIATHOOOPOTHOM BEPTYINKA — K JaTYNKY 060pOTOB BUHTA (TIPH-
Joxkenue A).

7.3.3 Bxuo4aloT KOMIIBIOTEDP U COIJIACHO PYKOBOJICTBY olieparopa [2]
3aryckaioT paboTy mporpamMMbl mosepku. Ha MoHUTOpE KOMITbIOTEPA 110~
SIBJISTETCST TPOTPAMMHBIN WHTEPdETic.

7.3.4 Tlo 3ampocy mporpaMMbl B COOTBETCTBUU C PYKOBOJICTBOM OIle-
paTopa [ 2] BBOAST mapaMeTpbl BEPTYITKU:

— THII BEPTYIIKY;

— HOMEp BEPTYIIKY;

— HOMEp BUHTA;

— TOJl BBIITYCKA U JIp.

7.3.5 Ha akpane MOHHMTOPA Ha TOJI€ YCTAHOBOK U YIIPABJIEHUIT ycTa-
HapausaioT onepanuio «O6kaTka». Onepanns 0OKaTKU HAYNHAETCS C MO-
MeHTa BKJIIOUEHWS 3JIEKTPOIBUTATENS M TJIABHOTO M3MEHEHWUS YaCcTOTHI
BpallleHus IPUBOJIHOTO Bajia MPUBOJIA 10 3HAYEHUs], COOTBETCTBYIOIIETO
3a/ITaHHOM CKOPOCTH MOTOKA BOIBI.

7.3.6 Ilo oxoHYaHMIO OOKATKY IIPOBOJAT BU3Ya/bHbIIl aHAIM3 Kaye-
CTBA BPAIIEHUS JIOMACTHOTO BUHTA BEPTYIIKU U COCTOSIHUS KOHTAKTHON
CHCTEMBI BTOPUYHOTO Tpeobpasosatesis mo Habmonenusm va bCY 3a nM-
ITyJIbCAMU, TIOCTYMAIOMIUMHU OT BEPTYTITKH.
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7.4 Onpenenenue NMDII BepTymku

7.4.1 Omnpenenenne NDII BepTyIIKN BBHITIOJHSIETCS B YCTAHOBKE Me-
TOJIOM, PEAJIN3YEeMbIM 32 [[BA I[UKJIA U3MEPEHUIL:

— B IePBOM I[UKJIe ITATOHHAS BEPTYIIKA COOTBETCTBYIOIIETO THUIIA
yCTAHABJIUBAETCS B HIDKHEH YaCTU MITATUBA YCTAHOBKH, IIOBEPsieMast Bep-
TYIIKA YCTAHABIUBAETCS B BEPXHEN YacTH;

— BO BTOPOM I[UKJIE BEPTYIIKU MEHSIIOT MECTAMU, He OTKJIIOYAst UX OT
BCY, nepeBopaunBaioT MITAaHTy € BEPTYIIKAMU, CHATYIO CO [ITATUBA yCTa-
HOBK;

7.4.2 VODII onpenensieTcst B ycTaHOBKE METOJIOM CJNYEHUST TTOKa3a-
HUI ATAJOHHOW BEPTYIIKH, TOBepeHHON B cootBeTcTBUN ¢ P/l 52.08.15, ¢
MOKA3aHUSIMU [OBEPSIEMOIT U BHIPAXKAETCS B BUJI€ 3ABUCMOCTU

V6i=f(ncpi)’ (1)

rae V. .— u3Mepentoe aTaJlOHHON BEPTYNIKO¥ yCpeHeHHoe 3HaUeHne CKO-
POCTH BOJTHOTO TIOTOKA 32 BpeMsl U3BMEPEHUS B 33/IaHHOM I-if TOUKe coTac-
HO 7.4.3, M/c;

n, — yCPeJHEHHOe 3HaYeHKe YaCTOThl BPalleHUs JOIaCTHOTO BUHTA HOBE-
PsEMOIi BEPTYLIKH B i-Ii TOUKe, 06/C.

7.4.3 UOII omnpenensiercss Ipu CIAEIYONUX aBTOMAaTUYECKH YCTa-
HaBJIMBAaeMbIX 3HaUeHUIX cKopocTu BojHoro noroka: 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.

[TepBoe (camoe MeHblliee) 3ajaBaeMoOe 3HAUYEHUE CKOPOCTU BOJHOTO
MIOTOKA JIOJIKHO COOTBETCTBOBATH HUXKHEN IPaHuUIle Ualia3oHa CKOPOCTei
BOJIHOTO MTOTOKA /711 KOHKPETHOTO TUIIA BEPTYIIEK.

7.4.4 Bwixoj u nojmepikanue 3a/[aBaeMON CKOPOCTH BOJIHOTO MOTOKA
HOMMHAJIBHBIX 3HAUEHUIT COrTacHo 7.4.3, 00eCIeunBaloTCsa B yCTAHOBKE aB-
TOMAaTUYECKH.

7.4.5 [llporecc BBHITIOTHEHWST U3MEPEHNUN B YCTAHOBKE ITOJTHOCTHIO
ABTOMATU3MPOBAH W ITPOU3BOUTCS OT HAYAJIBbHON CKOPOCTH MOBEPSAEMON
BEPTYIIKU /10 CKOpOCcTH 2,5 M/c (cM. 7.4.3) Bcersia B CTOPOHY HapacTaHUsI
CKOPOCTH [TOTOKA, TIPX COOTBETCTBYIOIEM BpeMeHU (ITPO0JIKUTENbHOCTH )
BBIJIEPKKE U3MepeHuni B KaXJ0H i-11 TOUKe, COOTBETCTBYIOIIEH 3a/1aBae-
MOIi CKOPOCTH, IIPUBEIEHHON B TabJiuile 3.
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Tabnuuya 3
0,03; 0,04; 0,10; 0,15;
3apaBaemas ckopoctb, M/c | 0,06; 0,07; 0,50 | 1,00 | 1,50 | 2,00 | 2,50
0,20
0,08
Bpema BblgepXKn namepeHun
t, ¢, He MeHee 240 120 60 | 30 | 30 | 30 | 20
Bpems ctabunnsauum ckopo-
CTU NOTOKA ¢, ., C, He MeHee 80 50 30 | 30 | 30 | 30 | 30

7.4.6 Tlepexol ¢ OIHOW CKOPOCTH Ha CJeaytolryto (OOJBIIYI0) CKO-
POCTb M3MEPEHUs YCTAHABIUBAETCSI aBTOMATUYECKU U HAUMHAETCS TTOCIe
IIPOMEKYTKA BPEMEHH CTAOU/IN3AINN CKOPOCTH MOTOKA £, ., 10CTATOYHOTO
JUIS YCTAaHOBJIEHUS ¥ CTaOUIN3ALUU B i-i TOYKE, COOTBETCTBYIOLIEH CKOPO-
cTi motoka (cM. Tabuuity 3).

7.4.7 ]JleiicTBUTENbHOE 3HAUEHWE CKOPOCTH IMOTOKA B I-iI TOYKE IO
7.4.3 pu TTOBEPKeE U3 IBYX ITUKJIOB U3MEPEHU TPUHUMAETCS KaK cpejiHee
apudmeTniecKkoe 13 IByX CKOPOCTEN, N3MEPEHHBIX 9TAJIOHHON BePTYIIKON
B TIOJIOJKEHUE «BHUBY» U «BBEPXY» 110 (hopMy.ie

V= (Vi Vi)/2, (2)
rne V.,V

1 V.o~ 3HAUEHMs CKOPOCTH IOTOKA, M3MEPEHHbIE DTAaJOHHON Bep-
TYITKON B MOJIOKEHUU «BHU3Y» U «BBEPXY» COOTBETCTBEHHO, M/C.

7.4.8 Cpennee 3HaueHMe YacTOTHI BPAIeHU JIOTTACTHOTO BUHTA TT0-
BepsAEMOil BePTYIIKI 71, 00/c, B i-it Touke 10 7.4.3 TIPUHUMAETCST KaK
cpenHee apudmeTnyeckoe 3HadeHUe U3 YACTOT BpalleHUs JIOTTACTHOTO
BUHTA TIOBEPSIEMOI BEPTYIIKU B TIOJIOKEHUM <«BBEPXY» U <«BHHU3Y» IO

bopmy.re
ncpi= (n1i+ nZi)/Z’ (3)

rje n,+ n, — U3MepPEeHHOe 3HaYeHHe BPalleHUs JIOMaCTHOTO BUHTa HOBE-
pSeMOU BEPTYIIKU B IOJIOKEHUU <«BBEPXY» U «BHU3Y» COOTBETCTBEHHO,
0b6/c.

7.4.9 Bcs ob6paboTka pesysbraTos onpeneacaust TOII npoussoauT-
€S C TIOMOIIbIO KOMIIBIOTEPHON ITPOrPaMMBbl aBTOMATUYECKU T10CPEJCTBOM
B3aUMOJIEICTBUS IOBEPUTEISI C MHTEP(ENCOM.

7.4.10 Ilo pesymnbratam usmepenuii paccuntbiBaercss DI Bepry-
KM MeTOJIOM HauMeHbIUX KBajparoB (MHK), ucnomnbsys nuneitnyio nim
KYCOYHO-JIMHEHHYIO alllIPOKCUMAIIMIO 110 METO/IMKE, [IPUBEIEHHON B I1pU-
Jgoxenun I.
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7.5 OmnpeneseHne OTHOCUTEJIbHOM MOTPEITHOCTH BEPTYLIKU

7.5.1 OTHOCUTe/IbHAS IIOTPEITHOCTD BEPTYIIKK 8, %, B KaK/0ii TOuKe
JMATIa30Ha U3MEPEHUs CKOPOCTH B cooTBeTCTBUU ¢ TpeboBanusamu [TOCT
8.009 omnpenensiercs 1o hopmyJie

8,= 100 |Vui7V0i|/V6i’ (4)

rie Vm. — u3MepeHHoe 3HaueHne CKOPOCTU BOJTHOTO ITOTOKA B i-If TOUKeE CO-
riacHo UDII nmoBepsieMoit BepTYIIKH, M/C;
V.. — neiicTBUTENIbHOE 3HAYEHNE CKOPOCTH BOAHOTO MOTOKA B JIOTKE yCTa-
HOBKH B i-1 TOUKe nuamepenus, noayderroe mo MDII atamonnoit Bepryi-
KU, M/C.

7.5.2 BepTymiky CUMTAIOT TPOMIEAIIEN TOBEPKY C MOJTOKUTENbHBIM
PesyJIbTaToM, €CJIu §; BO BCEX i-bIX TOUKaX B JHalasoHe U3MepeHuii cKopo-
CTH yIOBJIETBOPSIOT YCJIOBUIO

|81‘ < |630ni|’ (5)

rie 600” , — Tpeesinl JIOTTYCKAEMON OTHOCHUTEIBbHON MOTPENTHOCTH, %, st
Ka)K/IOTO THUIIA BEPTYIIEK, YKa3aHHble B TEXHUYECKUX YCJOBUX, OIIpe/le-
Jigemble 110 (hopmyie

8, ~+ V&

2
don i pa6i+ 631’ (6)
rmae Sai — OTHOCHUTEJIbHAA IMOTPEMTHOCTD DTAJIOHHOU BEPTYHIKHW KOHKPETHO-
ro tuna, %;

81)061. — OTHOCHUTEJIbHAS TIOTPENTHOCT paboyeil BEPTYIIKM TOTO JKe TUTIa, %.

7.5.3 OrHOCUTENbHAS TIOTPENTHOCTH PaboUeil BEPTYIIKU YKa3bIBAETCSI
B IIACIIOPTE WJIX PYKOBOCTBE 110 DKCILIYaTaIl[U HA BEPTYIIKI KOHKPETHO-
O THIIA.
[MorpentHocTs pabourx BEpPTYIIEK 8,,; Tuna I'P-21M, TP-99 u I'P-55
J0JKHA OBITH He HoJiee:
— JIJIsl BEPTYIIEK C JIOTACTHBIM BUHTOM JiuamMeTpom 120 Mm
8 5= £100[0,015+0,002(5/V, ~1)], )
— JUIST BEPTYIIEK C JIOTIACTHBIM BUHTOM JIHaMeTpoM He Oosiee 80 MM
8 5= £100[0,015+0,004(5/V, ~1)]. (8)

re V. — u3aMepeHHast BEPTYIIKON CKOPOCTh BOJHOTO MIOTOKA.
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8 Odopmienne pe3yibTaTOB NOBEPKU

8.1 Pesysbrarsl noBepku odopmiisiioresi B Bujie 1potorosios. Mopma
IIPOTOKOJIA PE3YJ/IbTATOB IIOBEPKU BEPTYILKH, pealu3yeMoi 3a /iBa 11K
n3MepeHui, puBe/ieHa B TPUJIoKeHnn /]

8.2 Ilpwu BbITosIHEHNH YCIOBUS (5) HA BEPTYIIKY BBIAAIOT CBUIETENb-
CTBO O TIOBepKe CPOKOM Ha nBa roga. Dopma CBUIETETHCTBA O TIOBEPKE
npuBezeta B upuiaoxennu E ¢ yuerom rpebosanuii ITP 50.2.006

Cornacuo tpebosanuam 1P 50.2.006 na 060poTHOR CTOpOHE CBUE-
TEJIbCTBA O TIOBEPKe 003aTENBHO JIOJKHBI ObITh YKa3aHbL:

— JIOKYMEHT, CojiepsKaliiil TpebOBaHUs K CPEACTBY U3MEPEHUs], MO/l
TBEPIK/IaeMble B Pe3yJIbTaTe [IOBEPKY;

— JIOKYMEHT, COJIEPKAIIUNl METOAMKY TIOBEPKH, a TAK)Ke HAUMEHOBA-
HUE TAJIOHA U €r0 METPOJIOTNYeCKUEe XapaKTEPUCTUKH.

K cBuzieTebeTBY mpusaraioT TabJauily 3aBUCUMOCTY CKOPOCTH TTOTOKA
BOJIbI OT YAaCTOThI BpallleHUs JIOMACTHOrO BUHTA MOBEPSIEMOIl BEPTYIIKH.
ITpumep oopmiiers TabIuibl IPUBeLeH B puoskennn JK.

8.3 IIpu oTpuIaTeIbHBIX Pe3ybTaTaX MOBEPKU BEPTYIIKU BbIAAETCS
U3BEIIEHNe O ee HEMPUTOAHOCTH K TpuMenennio. MDopma m3Berenus o
HENMPUTOIHOCTH K TPUMEHEHWIO MPUBeieHa B MpuaokeHnn V ¢ yueTom
Tpebosanmii ITP 50.2.006.
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MPUJIOKEHUE A
(OBSI3ATEJIbHOE)

JlaTyrk 06OPOTOB BHHTA

/Q\\

\’.' b _ )

I

1 — JlonacTHOM BUHT TUAPOMETPUYECKOI BEPTYIITKY;

2 — KOJIbII0 OPOH30BOE pa3pesHoe MOANPYKUHEHHOE Il YCTAHOBKY Ha
BUHTE MarHuTa 3 U rpy3a OGanancupa 4;

3 — TMOCTOSTHHBIN MarHUT, BO3JEHCTBYIONINN Ha KOHTAKThl TepPKOHA 3;

4 — rpys GajaHcHpa, yPaBHOBEIIUBAOIINN MArHUT 3;

5 — repKOH B repMETHYHOM JIATYHHOM KOPIIYCE;

6 — KOJIBIIO I/t KPETIeH s KOpITyca TepKoHa 5;

7 — nposoy rubkuii (MI'TIB — 0,5 MM?) 1J1s1 COeIUHEHUS OJHOTO U3 KOH-
TaKTOB repKOHA C CUTHAJIBHBIM BX0j1oM BCY;

8 — KoOpITyC BepTYIIKH.

PucyHok A.1

10
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NPUJIOKEHUE b
(CIIPABOYHOE)

CxeMa MoIKTI0YEHHsI TOBEPSIEMOil BEPTYIIKU
K ociiuuiorpady

Beprymra
% {7J K sxony «X»
ocnunnorpaga
R
\ + 15V
z K o6meny npozozy
ocaunaorpada

R — pesucrop MJIT-0,25-100 Om 10 %
OJKO 467180 TY

PucyHok b.1

11
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IMPNJIOKEHIE B
(OBA3ATEJIbBHOE)

¥YcranoBka BEPTYUIECK HA HITaTUBE

-

T
N 225

¥ LT ——

T
1 — mrraTus;

2 — sunT ycranoBounbrit (YKIIIB 416.441.001);

3 — npumep ycraHoBku u pukcaruu Bepryirek Tuma [P-21M, TP-55
u UCBII-I'P-21M{;

4 — mpuMep ycTaHoBKH u hukcaruu Beprymiek tTuma ['P-99, MCII-1,
NCII-1M , BT-1-120/70 komruiekta MCT-1-0,06,/120/70.

PucyHok B.1

12
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HNPUJIOKEHHUE T
(OBSI3ATEJIbHOE)

Pacuet koadpPpunnentos NDII
BEPTYIIKH METO/IOM HANMEHBIIHNX KBAJIPATOB

Ypasuenne UDII BepTyniku umeer BujI
V=a+bn, (T.1)
riae V — CKOpoCTb BOJIHOTO MTOTOKA B JIOTKE, OIIPEIeJIeHHAs 110 9TAJIOHHON
BEpTYIIKe, M/C;
a — xoahduIrenT, Mm/c;
7 — 9acTOTa BPAIEHUS JIOMACTHOTO BUHTA TIOBEPSIEMOIT BEPTYIIIKH, 00,/C;
b — xkoapdurnmenr, m.

Boruncaenrie DI ipousBoauTest ¢ UCIOIb30BaHUEM criocoba Jin-
HeWHOH MJIN KyCOYHO—JIMHEHOI allIPOKCUMAIIUHN.

Kpurepuem s BoiGopa criocoba soruucienns UDII spasercs 3ua-
YeHHe OTHOCUTE/IbHOM HOTPENTHOCTH BEePTYIIKK O, B IMalla30He CKOPOCTeit
10 0,5 m/c:

—ecmu [§]< 5 |, To IDII Bepryniky onpeiessierest ciocoGoM mHeii-
HOI anpoOKCUMAIINU BO BCeM TUala30He U3MepPIeMbIX CKOpocTel (TIpuo-
skenme I'.1);

— npu ycaosuu (3] > |8, | IDII ciegyer BBUUCIATD C MOMOLIBIO
KYCOYHO-JTMHEHHON anmpokcumaru (rmpusiokenue [7.2).

Kpuruueckoe suavenne § ; onpezessiercs

— JUUIF BEPTYIIEK C JIOTACTHBIM BUHTOM irameTpoM 120 Mm

8@1-: +100[0,03+0,0005(2,5/V ~1)], (r.2)
— JIJIs BEPTYIIEK C JIOIIACTHBIM BUHTOM JinaMeTpoM He Goiee 80 Mm
8@1-: +100[0,045+0,001(2,5/V ~1)], (I.3)
rie V. — naMepennas BEPTYIIKON CKOPOCTh BOJHOTO IIOTOKA.

I'.1 Onpedenenue HDII sepmywru ¢ nOMOWBIO TUHEUHOT
annpoxcumayuu

TpeboBaHue HAMIYYIIErO COTJIACOBAHUS MIPSIMOIL U SKCIIEPUMEHTAIIb-
HBIX TOUeK pu uctob3zoanru MHK cBoguTcst K Tomy, 4TOOBI CyMMa KBa-
APaTOB OTKJIOHEHWIT SKCIIepPUMEHTATbHBIX ToueK (V, n, ,) OT CIJIaKKMBalO-
el npsaMoil obpaiiasach B MUHUMYM

13
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ﬁf[Vai - f(n,)]* =min. r4)
Koadduimenr b onpenensercs 1mo popmy.ie
b=(M,-Vn)/(D,-n"), (T5)
rne M y, — LIEHTP pacrpe/ie/IeHust
M, =2(Vainm)/N; (I.6)

V — cpentee apudmeTnyeckoe 3naueHme JeicTBUTENLHON CKOPOCTH ITa-
JIOHHOH BepTymKn V., M/c

v=NV,/N; (T.7)

M-

Il
-

1

7 — cpeniHee aprdMeTHUecKoe 3HaAUEHNE YaCTOTHI BPANEHNS JIOTTACTHOTO
BUHTA [I0BEPSIEMOI BEPTYIIKH, 00,/C

N
ﬁ:chpi /N; (I.8)
D, — macnepcus !

cpi
i=1

D, =in2 /N; (T.9)

rae N — 4uc/I0 3aIaHHbIX CKOPOCTHBIX TOUYEK B IHATIA30HE 3MEPEHUST CKO-
pocTu.
Koaddumnument a onpeznensior o popmysie

a=V-bn. (T.10)

I'.2 Onpeodenenue HDII sepmymxu c nomoubo
KYCOUHO-TIUHEUHOU annpoKCUMAuUU

Kycouno-nnelinas anmpoKkcUMaIius CBOAUTCA K 3ajiaue HaXOXKJICHUS
TOYKKM TIepeoMa JMHEHHOI anmpokcuManuy (GpyHKIMKE 11peodpa3soBaHus
ckopocTH V B 3aBUCUMOCTH OT YaCTOTHI BPAIIEHWS JIOTIACTHOTO BUHTA TIOBE-
psiemoii BepTyiku 7 1 Bbruncyenus: UMII nocpepcTBOM ABYX YpaBHEHU

(T.11)
(T.12)

- <
V,=a,+bn 10 4YacTOTHI BpallleHus 1 < M

V, = a,+b,n 0T 4acTOTEI BpalleHus n > n

nep’

rje n,,, — 4acToTa BPAIIEHHs JIOMACTHOTO BUHTA B TOUKE [EPe/ioMa IoBe-
psIeMOM BEPTYIIKM KOHKPETHOIO ThIa (TOYKM nepecedenus npsambix V, u

V,), 06/c;
14
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a, b, a, b, — xoadduunents, nomyyennsie mpu ucronbzosanuu MHK
JUTST IBYX YYACTKOB MPSIMBIX JIMHWH, anrpokcumupyionmx MDIT sepryii-
KI: OT HaMEHBIIeH CKOPOCTH, 10 TOUKH IepepoMa 7, 1 OT TOUKH Iepe-
JoMa 71, /10 MAKCHMAJIbHON CKOPOCTH IOTOKA B YCTAHOBKE.

Anroput™ HaxoxzaeHust Touku repenoma MDII 3akmiovaercs B cie-
JIYIOIIEeM:

— omnpenensiem ypasHenne DI mist nmepsoro yyactka (I.11) 1o mep-
BbIM TpeM Toukam usmepenuid (V , V.,V un_,n ncps) OT HAaMMeHbIIIen
ckopoctu (pusioxkenue I'.1);

— omnpenensiem ypapaenne VDIl nns Broporo yuactka (I.11) 1o
OCTAJIbHBIM TOYKAM M3MEPEHHBIX CKOPOCTEN /10 MAKCUMAJIBHON CKOPOCTH
(upunoxkenue I'.1);

— B nartazone ckopoctei 10 0,5 M/c 17151 KasKI0H TOUKN M3MEPEHUi
IIPOBEPsieM BBITIOJIHEHUE YCIOBUS

51<s

cpl? ep2’

(T.13)

Kpi |’

rie Sm onpezessiercs 1o hopmyaam (1.2), (T.3);
— ecuu ycsoue (I.13) BbInosHSIETCS, TO TOYKA [T€PEIOMA n,,, Haxo-

ZUTCS Ha Tlepecedenus AByX npsameix V, = a,+bn, V, = a,+b,n

nﬂep = (612*01)/(171 7b2)r (F14)

1 OIIpe/IesIsIeTCsl CKOPOCTh II0TOKA, COOTBETCTBYIOIAs TOUKE IIepesioMa, 110
yPaBHEHUIO

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

nep

VNOII B Buie KyCOYHO-JTUHEHHON AIIIPOKCUMAIIMH TPUHUMAETCS,
ecmV, <0,5m/c.

Ipu yenosuu [§]> (8, .| moGapasercs eme oxna (creyiomast) Touka
JI7IST TIEPBOTO yYacTKa U BBIYMCIIeHNST TOBTOPSAIOTCS 110 (hopmymam (I.11) —

(T.15).

15
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IMPNJIOKEHUE E
(OBA3ATEJIBHOE)

MDopma cBUIETEIHCTBA O IOBEPKE BEPTYIIKH

HaumeHoBaHue opeara FocydapcmaeHHOU Mempono2udyeckol ciyx0bl, pUOUYECKo20 AUyd

CBUAETE/IbCTBO
0 MOBEPKE

[LleicTBUTENbHO 1O
« » 20 r.

CpencTBo M3MepeHuit

HaumeHosaHue, mun.

Cepus u Homep Knetima npedsidyweli NosepKu (eciu makue cepus u HoMep umeemcs)

3aBOJLCKOW HomMep ’

npuHagnexatiee ,
HaumeHoBaHue topuduyeckozo (pusuyeckoeo) nuya, MHH

NnoBEPeHO N Ha OCHOBAHWUK pe3ynbTaToB ﬂEpMOﬂquCKOVI NOBEPKN NPU3HAHO NPUTOAHbIM
K MPUMEHEHUIO.

MoBeputensHoe kneitmo

do/mKHoCMb pyKosooumens noonucs uHuyuansl, pamunus
nodpasdeneHus
MNoeputens
noonuce UHUYUAbI, hamunus
« » 20 r

17
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IMPNJIOSKEHUE K
(PEKOMEHAYEMOE)

ITpumep odopmieHHsE TAGIMIBI pACYETa 3aBUCUMOCTH CKOPOCTH MOTOKA
BO/IbI OT YACTOTBI BpPAIleHUs JIONACTHOTO BUHTA TOBEPSAEMOI BEPTYLIKU

[lata noeepku 08.01.2008

Tun BepTyLWKK nen-1 NON V=an+b a b

N BepTyLIKK 0707 npu n meHee 0,701 06/c | 0,1987 | 0,0144
N2 BMHTa 0707 npu n ot 0,701 06/c 0,2184 | -0,0001
[uametp BuHTa 120

n,06/c| 0,00 [ 0,01 | 0,02 | 0,03 [ 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09
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
03 | 0,074 | 0,076 | 0,078 | 0,080 | 0,082 | 0,084 | 0,086 | 0,088 | 0,090 | 0,092
0,4 10,093 ] 0,095 | 0,097 | 0,099 | 0,101 | 0,103 | 0,105 | 0,107 | 0,109 | 0,111

1,0 10,218 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

2,0 | 04370439 | 0,441 | 0,443 | 0,445 | 0,448 | 0,450 | 0,452 | 0,454 | 0,456
2,1 [0458 | 0461|0463 | 0465 | 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 |0677]0,679| 0,681 0,683 | 0,686 | 0,688 | 0,690 | 0,692 [ 0,694 [ 0,696

40 0873|0876 | 0,878 | 0,880 | 0,882 | 0,884 | 0,886 | 0,889 | 0,891 | 0,893
4,1 0,895 (0,897 | 0,900 | 0,901 | 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

6,0 | 1,310 1,312 | 1,314 | 1,317 | 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
115 | 2511 2,513 | 2,515 | 2,518 | 2,520 | 2,522 | 2,524 | 2,526 | 2,529 | 2,530

18
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MPUJIOKEHUE U
(OBSI3ATEJIbHOE)

(DOPMa HU3BEIICHUSA O HEIIPUTOHOCTHU K IPUMEHEHUIO

HaumeHosaHue opeara FocydapcmseHHoOU Mempono2udeckoll Cyx6bl, OpUAUYECKO20 IUYa

WU3BELLEHUE
0 HeNPUrofHOCTN K MPUMEHEHNI0
Ne

CpepnctBo n3mepeHui

HaumeHosaHue, mun.

Cepus u Homep Knelima npedbiOyuyeli nosepKu (eciu maxue cepus u Homep umeemcs)

3aBOACKOW HOMep ,

npuHagnexatliee ,
HaumeHosaHue ropuduyeckozo (pusuyeckozo) nuya, MHH

NOBEPEHO 1 HA OCHOBAHWUM PE3yNbTATOB NOBEPKM NPU3HAHO HEMNPUTOAHBIM K NPUMEHEHUIO
B chepax pacnpoCTpaHeHUsA rocyAapCTBEHHOrO METPOIOrMYECKOro KOHTPOS U Haf3opa.

MpuynHa HenpurogHocTy

MoBeputensHoe Kneitmo

00JKHOCMb pyKOBOOUMENS noonucs UHUyuansl, pamunus
nodpasdenexus
Moseputens
noonucs UHUYUansl, pamunus
« » 20 r.

19
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BUBJNOTPA®UI

[1] YcTanoBka koMIapaTopHast Jist TOBEPKH IUPOMETPUYECKUX BEP-
tymiek. PykoBosctBo 1o axcrryataruu. Y KIIT'B.416.441.001 P9

[2] YcTanoBka koMIapaTopHast Jist TOBEPKH IUPOMETPUYECKUX BEP-
tymrek. PykoBosictBo ornepatopa. ¥ KIII'B.416.441.001 PO
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JIUCT PETUCTPAIIUN U3MEHEHUI

Homep
n3meHe-
HeHus

Homep cTpanuLbl

n3me-
HEHHO

3aMme-
HeHHOM

HOBOW

aHHyNU-
POBaHHOW

Homep po-
KyMeHTa
(OPH)

Moa-
n1chb

[NaTa

BHeCeHUs
N3MeHeHun

BBEAEHUS
n3MeHeHnn
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PEKOMEHIAIIMN
Beprymku ruipomMeTpuyeckue peyHbie
MeToKa NOBEPKYU B yCTaHOBKE KOMIIAPaTOPHOIi
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