rOCT P 51657.4—2002

FOCYJAAPCTBEHHMN CTAHAAPT POCCHUMCKON GEAEPAILIHH

Bogoywer Ha rEApOMENHOPATHBHELIX
H BOAOXO3AKCTBEHHBIX CHCTEMAX

U3MEPEHUE PACXO/IOB BOJIbI
C UCHIOJB30OBAHUEM BOJOCINBOB
C TPEYTOJIbHBIMH IIOPOTAMHU

O0mue rexuxyeckue Tpedopanusn

Hanaune Ofiisanuece

B3 3-2902/31

TFOCCTAILIAPT POCCHH
Mocuma


http://www.mosexp.ru/proektnye_raboty.html

IOCT P 51657.4—-2002

[Mpeancnosue

I PABPABOTAH Texumueckum xkomuterom no cramaaprusaunn TK 317 «Mamepenne pacxonos
AWIKOCTH B OTKPHTHLIX BOXOTOKaX M Kanaaaxe, BHUHW Nuaporexuukn u meanopanui um. A.H. Kocrgakosa
(FHY BHUMUTuM), BHHUH Pacxogomerpun (®IVII BHUUP), HUU Boaocnabxenus, Kananusaumm,
FHAPOTEXHHYECKIX COoOpyxenuit ¥ unxenepuoit ruaporeosorun (HUKW BOIAIEO), lNocynapersennniy
ruapoaorsueckiy uueruryrom (I'FA)

BHECEH Texuuueckua komurerom o cranmaprisauiyn TK 317 «Mamepenne pacxoaos AHAKOCTH
B OTKPHITLIX BOAOTOKAX M Kanaiaxe # JlenapraMeHToM MeaHopatHu 3emelb H CelbCKOXO3MINCTBEHHOrO
BojlocHabXennsa Munucreperna ceanckoro xossiicrsa PO

2 NPUHSAT YU BBEIEH B JAEWMCTBHUE [Mocranonnenuem Foccranaapra Pocens or 4 exabps
2002 r. Ne 452-cr

3 BBEIEH BINIEPBbIE

© MUIK Wznareascrso cranaapros, 2003

Hacrosiumii crannapr He MoXeT OLITL NOAHOCTLIO WIM HACTHUHO BOCTIPOMIBEACH, THPAKHPOBAH H
pacnpocrpasen B Kavectse odpuunansbHoro uizanus 6e3 paspeisenns Noccrannapra Pocciu



IOCT P 51657.4-2002

Coaepxanue
I OONACTh MPUMEHEHMS « .« . o o ittt et e et e e e e e et et emesaae e s senonoaneenas 1
2 HoDMMIWBAMIS COBUIRM. a5 5miieisns daa mters s e s vili Batevera o aera i oG MHSESS o B MaTs e s e 1
R T I L e ie o s e e e e e it S0 e} AT o e o T o o et Ao ST U et atia 1
4 MecTO YCTAHOBKI BOTMOCIMBHE . o< s aubn iweaia vg ova-atom didhs A p e sieraiio. sve &g Gale b a7 atrd |
S YagcTKu/ KANANA HBOHOCHME! & & voidmice 508 00 o8 00 €808 o s 08 =, B i 00 e 5 e 5800 Bt 2
6 IXCTBVATALINA BOBOCIIIBR -« o.iaivesim sinre sin o160 die < &5 51i60s Binis’ 678 5ra o/9e ool oae Rin e o e win aiore o 3
7. Yiauepenne nanona (YNOMRR): <. o5 555 SRR 58, s ke Bis RS, 55 ¥ i ABbr i il 8 ey RS
8 Tunu i KOHCTPYKUMH BOJOCAHBOB € TPEYTONLHBIMM TIOPOTAMM . . .. ottt it i ninaee e B
9 YDABRHEHNA PACSOAR. "o cio a o 7d v/eisibly 4103 4ismale e avits aidie Shein e aikra oia 6iats MIATESTe e e STaTa0NTE 8
10 MMorpemHOCTL HIMEPCHHA PACXOAA BOMABI. - - . o v o vt vt vveeonmcnaasanesassosaenenansnsn 13
IMpuaoxkenne A Pacnpeneienne CKOPOCTeit BOAHOIO NOTOKA B FHAPOMETPHULCKOM CTBOPE . . .. ... 15
IMpioxkeuste b Tabauus kKod(huumueHToB GOPMBI 3 CKOPOCTH MOAXOAA. « 2 v v v v v v e e eeeee e 17
[Mpuaoxenue B [Npumep onpeneiaenus pacxoaa BOALI U BHYHCICHHA ero OTHOCHTEABHOIN Norpeni-
HOCTH NPH OAHOKPATHOM MIMEPEHMM . . . ottt e ee e e ee e e eeenenananns 19
FIpvaokenne L’ DUBKHOTDOMUR 7 oy 5 ik 5400 o35 o a0 diaa aie SRIN e o Big/Avai Uigesiu i ale et @i 4 20



I'OCT P 51657.4—2002

FTOCYJAAPCTBEHHBH CTAHIAPT POCCHUCKOW ®EJEPALLUMU

Boaoyuer Ha ruApOME/IHOPATHBHLIX H BOJOXO3ARCTBEHIBIX CHCTEMAX

HU3MEPEHHME PACXOA0B BO/1bl C HCITOJIB30OBAHHEM BOJAOC/IMBOB
C TPEYIOJIbHBIMH INOPOrAMHU

Odmme Texunyeckne Tpedosanus
Water flow measurement in hydromelioration and water supply systems.

Water discharge measurement in open channels by triangular profile weirs.
General technical requirements

Jara sseaenusn 2003—07—01

1 ObaacTs npuMeHeHus

Hacroaumit cranaapr yerananmsaer oblume TexHuyeckse TpeboBanis K BOJOCANBAM C TPeVTOih-
HBIMIt TOPOTAMM TPEX THIIOB: € OCTPLIM rpebHeM. 3aKpyraeHHbLIM rpebHenM, npoaoabHsiv V-00pasHuim
BLIPE3OM; MECTY YCTAHOBKM COOPYAKCHMI: crniocoldy M3nepenisi O0BeMHOr0 pacxold BOAL B OTKPHLITHIX
KAHAMAX € NPAKTHYCCKH YCTAHOBRMBILUMMCS WIH MELICHHO H3MECHSIOUIHMCH pexsmom Tevenns. Taxoit
PeXHMM TeHEHMS OTpaHMueH JOKPHTHYCCKHM MNOTOKOM, HPH KOTOPOM MIYOMHA BOALI 10 COOPYKCHHS
Gonblile KPHTHYECKON. DKCIUIYATAUHS BOZOCIHBOB OCYILECTRIASTCS MIPH CBODOIHOM HCTEHeHHM AHIAKOCTH,
NpH KOTOPOM ONpeeasieMblil Pacxo/l JABHCHT TOALKO OT Hanopa (YpoBHA) BOALL flepell COOPYKEHHEeM.

Hacrosummii cranaapr npuMeHsercs Ui BOAOXOISHCTBEHHLIN opranu3aunit MuHKCTEpCTD M Be-
JAOMCTB, 00SCIeYHBAIOIIMX KOHTPOIL M pacnpeaesetite BOAHBLIX PECYPCOB MEXIY NoTpebHTeAaMH, a TaKKe
8 Kb, HUH, npoexTibIX 1 NPOMBILUICHHBIX OPFAHH3AUMAX, OCYLUECTRISIIOIMX pa3paboTKy, HCCISA0BAHNA .,
UCTILITAHMS, M3FOTORICHME W HKCIUIYATALHIO TEXHUYECKHX CPEJACTR BOAOYYETA LIS OTKPMTLIN BOAOTOKOB
W KAHAIOB.

2 HopmaTuBHbIe CChLIKH

B macrosuesm cranaapre UCNONAL3IOBAHLI CCHUTKH HA CACAYIOUHE CTANIAPTLI

FOCT 1512680 Cpeacrsa uimepenusi CKOPOCTH TeHeHHs BOALL. Bepryiuku ruapoMerpiyeckue
peunsie. OGme Texnnyeckue Tpedosanns

FOCT P 51657.1—2000 Boxoy4er Ha rHApoOMEIHOPATHBHLIX i BOAOXO3AHCTBeHHBIX cucTemax. Tep-
MHHB I ONpeeieHist

FOCT P 51657.2--2000 Bogoyuer Ha ruipoMeIHOPATHBHALIX M BOAOXO3AHCTBEHHBIX cHeTeMax. Me-
TOAB! M3MEPeHKd pacxota 1 odvema poant. Knaccudukauus

FOCT P 51657.3—2000 Boaoyuer Ha rHApOMETHOPATHBHLIX H BOJOXO3ANUCTBEHHLIX cucTemax. I'ua-
poMeTpHueckie yerpoiicrsa. Kiaccudukauus

3 Onpeaenenus

B niacroswem cranaapre npumensiior repmuss no FOCT P 51657.1.

4 MecTo yCTAHOBKH BOJOC/IHBA

4.1 Mns pubOpa MECTa YCTAHOBKH BOJZOCANBA HEOOXOAMMO, HTOOL YYACTOK KaHAMA, Ha KOTOPOM
NPeAnoIaraeTcs VCTaHOBKA BOAOCAHBA, HME CReAYIONUIHE XaPaKTePHCTHRN!

- MOCTOAHHOE NOMNepPeuHoe CeveHe;

- JOKPHTHHECKHI YKAOH AHA KaHana,

Hizause odmumansnoe
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- HAIMYHE HeOOXOMHMMOTO 3aMaca CTPOMTEILHON BLICOTH! VIS BOSMOXHOCTH MOBLILICHHS YPORHS BOALL
Ha [UTHHE KPHBOIT NMOANOPA OT COOPYACHUA M NPH MPOIYCKE MAKCHMAILHLIX NABOAKOBLIX PACXOI0B BOILI

- BOJAOHENPOHHUAEMOCTDL AHA M Geperos (MTo npi HeoDXOMHMOCTH MOXeT OMTEL AOCTHIHYTO repMe-
TH3AUMEN pycia KaHana);

- NPOUHOCTL Beperon (410 NP HEOOXOAMMOCTH MOXET OLITh AOCTHIHYTO OGIHLIOBKOI pycina Kanana),

- OTCYTCTBHE B pyC/ie KaHala BHCTYNAIOWNX BHIXOAOB CKAILHBIX MOPOA H BAAYHOB (YTO NpH Heob-
XOAMMOCTH MOKET OLITH JOCTHIHYTO OYHCTKOM pyciaa Kauana),

- OTCYTCTBHE MOCTOAHHLIX JUIMTEJALHLIX CHALHBLIX BETPOB, NMOBHIUAIOWMX OTMETKH cBOGOAHOI no-
BEPXHOCTH BOALL HO/IBLILE JONMYCTHMBIX NOTPEUIHOCTEH H3MEPEHHS YPOBHeit:

- JONYCTHMOE MOBLILCHHE VPOBHS BOALI B HILKHEM Obede COOpYAReHHs 3a CHeT NOANnopa, coinana-
eMOr0 BOA03A0OPHLIMM YANAMH, IUIOTHHAMH, PErVIMPYIOILIIMI COOPYAKEHHAMH HIH MOPCKHUMH TNPHIHBAMIL

- HOPMAILHOE PACTIpeleAeHHe CKOPOCTE TEUeHHs B KHBOM CEYeHHH BOAHOrO MOTOKa (CM. NpHIIo-
AKeHnue A).

4.2 Pacnpeseaenye CKOPOCTeH B XHBOM CeUeHHH MOTOKA ONPEACIANT MyTeM MOCTPOCHHSA H30TAX,
KOTOpLIE BLIMEPMHBAIOT MO PeIYILTATAM H3IMEpeHMs CKOPOCTel B OTACALHBLIX TOYKAX HA CKOPOCTHBIX
seprukanax. Ui w3MepeHHs CKOpOCTeil peKOMeHayeTcss WCHONL3IOATL HOMAABKK (MOBEPXHOCTHLIE M
rAYOHHNLIE), FHAPOMETPHYSCKHE TPYOKH, KOHLEHTPHPOBAHHLIE PACTBOPH KPACHTENCH, IHAPOMETPHYSCKHE
BEPTYLIKH, TOUCYHBIE WIEKTPOMATHHTHLIC HIMEPHTEIN CKOPOCTH 1 T. 4. [TonHyio KOAHYECTBEHHYIO OLECHKY
[pH U3MEPeHHI CKOpocTell NOaVHaloT ¢ NOMOLILIO ruaposMerpHueckux sepryiek (FOCT 15126).

4.3 Ecau ywacTok BOJOTOKA WK KaHana He orsevyaer TpebosanuaM 4.1 i OTCYTCTBYET BOIMOKHOCTL
VIAYMIIEHHA CYUICCTBYIONIMX XAPAKTEPHCTHK, TO YCTAHOBKY BOJAOCIMBA HA TAKOM YYACTKE NPOBOANTL He
PEKOMEHAYETCH.

5 VYuacTKH KaHaJa H BOJOC/IHB

5.1 Obmme cseneuns

[py sKCryatausy BOJOCANBA HA TOYHOCTL ONPEACICHNA PACXOAOB BOAL OKA3LIBAIOT BAHAHMKE!

- MOJXOAHOMN YYACTOK KaHana sepxHero oneda:

pacnpejeneHue W HaNparieHHe CKOpocTell TeHeHHs BOAHOIO M0TOKA;

WIEPOXOBATOCTL PyCa;

HavMeHeHne (GOPMBLI MONEPEHHOro CeUSHHs KaHana, HANpHUMep 13~3a OTI0XKEHHS HAHOCOR;
BOACHCTRHE PErYAHPYIOLMX THAPOTEXHHYLCKIX COOPYKEHMIT:

PACCTOSIHUE PACHIONOKCHIS THIAPOMETPHUECKOTO CTBOPA 0T rpebHs nopora;

- TeXHHYECKHE CPEeACTBA H3MEPeHHs YPOBHS BObL;

- NedieKThbl ¥ IEPOXOBATOCTL MOBEPXHOCTH MOPOra BOAOCHHBA!

- YYACTOK Kanana Hipkuero oweda:

NPEBLILICHHE JONYCTHMOIO /L1 CBOBOAHONO MCTeYCHHA YPOBHS BOALI B Pe3yILTATE BOIICHCTBMSA
HIKEPACNIOAOKEHHBIX PETNYIHPYIOUIMX FIIPOTEXHHYECKIX COOPYKEHII, MIOTHH, BOI03AGOPHLIX
Y108 W T. .

H3MEHEHHS OTMETOK JIHA 33 CHET OTA0KEHHA JOHHLIX HAHOCOR I MYCOPA, 2 TAKAE B pesyinrare
pa3sMeiba aHa.

5.2 lloaxoanol y4acToK Kanana

5.2.1 PexuM TeyeHMs AOMKEH OBIThL AOKPUTHUSCKHM, CIOKOMHLIM, 63 AOKAILHLIX BOIMYIIEHHA
[10TOKA. IIPH KOTOPOM FAYDHH LI BOAL! B Kala1e GobILe KPHTHUECKHX, UTO OBECTIeuHBaeTCsl 3a CYeT NoAnopa
BOALL MIOPOTOM BOJOCAMBA, ©CAH VKJIOH JHA KAHAIA MEHLUIE KPHTHYECKOTO,

5.2.2 Hanpapienue i pacnpeiesieHue CKOpOCTelt B XHBOM CEHEHHH MOTOKA A01KHO OLITL HOPMAIL-
HBIM, T. €. CHMMETPHYHLIM FI0 OTHOMICHHIO K BEPTHKATLHOIM OCH KaHaa (10NyCTHMAas HECHMMETPHYHOCTDL
pacnpeaeielus CKOPOCTei npupseaeHa B npiioxkennn A). D1o TpeboBanKe B KaHAIAX YIORICTBOPSAETCSH
APH HAUTHYHK NIPAMOJIMHEIHOrO NOANOAHOrO YYacTKa UIHHON, B NATL pa3 npesuiuaouelt WHpHuy no
Vpe3aM BOALL APH MAKCHMATLHOM PACXONE, H CHMMETPHYHOM HEH3MEHACMOM NMONEPEeYHOM CeHeHHM Kanana
110 BCei JUTHHE NMOAXOAHONO YYacTKa. YKa3aHHYIO UIHHY NOAXOAHOIO Y4acTKa OTMEPSIOT BBEPX OT FHAPO-
MeTpHueckoro creopa (em. 7.1.2).

5.2.3 Ecas Hauano noaxoaHoro yYacTka HaXoauTes B MecTe u3rnba pycia KaHuia Wik BoAa nocTynaer
8 KaHal 13 TpyOONpoOROAa, PacnooKeHHOIO NOA YIIOM K HATIPARTCHHIO TEYEHHA M HMEIOILEro MeHbllee
NonepeyHoe ceyeHMe, HeM Kaual, TO A4 MOAYYeHHs HOPMUILHOIO PacipeleieHHst CKOpocTeift MoxXer
norpeGoparses GONBIIAA LIMHA MOANOAHONO YHACTKA, YeM yKasauuas B 5.2.2, WiK YCTAHOBKA YCIOKOM-
TeALHLIX YCTPOHCTE B BIUIC DKPAHOB M3 BEPTHKAILHLIX CTOEK.
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Takie sKkpanbt 10:KHB! ObITH PACNOIOKEHS HA PACCTOAHNUN He MeHbiue yesm 10 Ay, o1 uamepurens-
Horo crsopa. HopMaibHOCTh pacnpeaesielus CKOpPOCTeil B ITOM ciydae A0/.KHA OuiTh nposepeHa ¢
HCMONBL3IOBAHKEM CPEICTB, YKA3aHHLIX B 4.2,

5.2.4 TloaxoaHoil yHacTOK 401KeH MMeTh NPAMOYIOJALHOE NOMEePeHHOL CeYeHNe WWHPHHONH, PaBHOM
WIHPHKE NTOPOTa, KOTOPAs ONpeaeIsercs MHAPARIHYeCKHM pacueToM noaocausa no 9.1 u 9.2, Ecau pycio
BOAOTOKA WM KaHA1a MMEeT HENMPAMOYTOALHOE MONEPeYHOe CeHeHHEe AN IHPHHA KaHana Nnpesuiuaer
PACHETHYIO IIHMPHHY NOAXOAHONO YYACTKA, TO HEOOXOAHMO MPeAYCMATPHBATL YCTAHOBKY BEPTUKATLHLIX
CTEHOK, KOTOPLIC YMEHBLILAT HIHPHHY MOJAXOAHOIO YHACTKA 10 3AJaHHOTO 3HAYCHMHA.

5.2.5 DBokoBble BePTHKAILHLIC CTEHKH JOMKHL PACHONAATLCH CHMMETPHYHO 110 OTHOUICHMIO K
APOJOALHON OCH KAHAMA W 11aBHO CONPATATLCA ¢ GeperaMit BOAOTOKA WK OTKOCAMH KAHAIA H3OTHVTBIMK
creHKamu (pucynku 1, 3) ¢ parsycamu KpuBHsusl R = 2H,,, wau rz 2h,, (B, — MAKCHMAILHBIA HAOp
BOAHOTO MOTOKA B MHAPOMETPHUECKOM CTBOpe: A~ MAKCHMAILHLIL NOJAHLI HANIOP BOAHOIO NOTOKA B
FIIPOMETPHUECKOM CTBOPE). TOUKA CONPSAXKEHHUA ITOrO PAAHYCA ¢ BEPTHKALILHBIMI CTEHKAMH NOJANOAHOIO
YHACTKA AO/KHA HAXOAWTLCS HA PACCTOAHMM, PABHOM Wi Goawiuem fty,,. BuicoTa cTeHOK AonKHa ObiTh
TaKOi, 4TOOKI € 3anaHHBIM 32M1aCOM O0LCNEHHBAICS MPOMYCK PACUETHOIO MAKCHMATLHOIO pacxoa.

5.2.6 dopma NOAXOAHOIO YHACTKA KAHAMA HE J0AXKHA HIMEHATLCH B NPOLECCe IKCILUIVATALNH BOLO-
CMBA 32 CYET OTIOKEHHA HAHOCOB B BepxHeMm Onedpe COOpYAKeHMS, MOITOMY He CaeayeT NPHMEHSTDL
BOJAOCAMBEI € TPENTOALHLIMHE TIOPOraMH B KAHAIAX CO BIBECEHECYLIMMI MTOTOKAMM.

5.2.7 I'mapasimyeckuii NpLEKOK B BIUIe CTOAYSH BOJIHDLI, BOZHHKAUOWMIE Nepea HAYw1oM KPHBOKH
NI0ANOPA B NOAXOAHOM YUACTKE KaHAa ¢ GO IBLUIHM VITOHOM A, He ByAeT RAMSATL Ha TOUHOCTS H3MEpPeHit,
€CAM HAXOANTCH HA PAcCTOAHMM, PaBHOM i Sonaviuesm 30 A, ., # B rHAPOMETPHYCCKOM CTBOPE obecne-
YMBACTCH HOPMAILHOE pacnpejeseHie CKopocTeil, KoTopoe cieayerT MPOBepHTL ¢ HCNOAL30BAHMEM
CPRJICTB, VKa3aHHBIX B 4.2.

5.3 Ilopor sogocansa

5.3.1 [lopor soaocansa A0JKeH OLITL NMPOYHLIM, FEPMETHUHEM H CIIOCOOHLIM NPOTHBOCTOATE Teve-
HUIO ¢ MABOAKOBLIM Pacxoaom, He aedopMupysics M He paspyiasch. OH 1onxeH ObiTh YCTAHOBACH
NEPHEHARKYIAPHO K HANPARICHHIO TeUSHHSE BOJIL ¢ CODTIOICHHEM PAIMEPOB, YCTAHORIEHHBIX B pasjene 8.

5.3.2 /lns CTPOMTEALCTRA MOAXOAHOIO YHaCTKa W MOpora BOAOCAHBA PEKOMEHAYETCH HCNONL30OBAThL
OeTon M XKeae300eToH ¢ FAAIKoN OTAeNKON nosepxXHOCTH WK 10060i maakuil KoppoIHOHHO-CTOHKHI
sarepuan. Hanbonsuiee Tpebopanue K mWepoXOBATOCTH NOBEPXHOCTH MOPOra CeayeT NPeIbARIATE BOIH3N
ero rpebua Ha paccroauuu or Hero 0,5 &, €O CTOPOHLI BEPXHEro U HHANero 6eedon, T. K. HuXE ITOH
JOHL! WIHAHKE ILEPOXOBATOCTH HA NPOULCC HIMEPEHHI He3HAYHTENLHO.

IMpy nposesenu 1a60PATOPHBIX HCCICAOBAHMIT TPEYTOILHLIX BOAOCIHBOB WIEPOXOBATOCTH MOPOroB
AOKHA OBLITL SKBHBATEHTHON 1LEPOXOBATOCTH JIMCTOBOIO MaTepHala WiH CTPoranoi uLindoBanHon 1
KpauieHoit IpeneciHbl,

5.3.3 Jlng ofecnevuenis MHHHMANLHON NOrPeIIHOCTH Pe3yILTATOR M3MEPSHHs Pacxo1a npH CTpo-
UTEILCTRE WM MOHTAXE BOAOCAMBA AOEKHLL OLITE CODMOAEHDB! CICAVIOUIHE JOMYCKH:

- A28 wHpuibl rpebus we Gostee 20,20 % wHpUHLI ¢ NpeaeIom A0NycTHMOro otkiioHenus 0,01 a;

- U1 YKJIOHOB OTKOCOB MOPOra B BepxHeM H Hixuesm Ouedax sogocausa He Gonee £1,0 %:

- 18 YXJIOHOB fonepednsix orkocon V-00pa3noro Buipesa B rpedie nopora — e Gonee £1,0 %;

- 15 TOMEHUHBLIX OTKIOHEH M OT cpeaneil annuu rpebus nopora we 6oxaee +0.2 % wupHub rpedus.

5.4 Yuacrok Kanana uuxuero oneda

OcHosHBie TPeOOBAHNS K YYACTKY HIKHEro Onedha:

- OTCYTCTBME TPeBLILCHMS 3ATAHHOH OTMETKH YPOBHS BOALL, PABHON NpPeacibHOMY 3HAYEHHIO
OTHOCHTEIBHONO 3ATOILVICHHA, HILKE KOTOpOoro obecreunsaercs CBODOAHOE HCTEYCHHE KMIAKOCTH uepes
poaocaus (tabauua 2. nyukr. 8.3);

- OTCYTCTBHE PAasMbiBa [HA B HHAKHEM Onedie COOPYXKEHHA LISl COXPAHEHHS LEIOCTHOCTH U YCTOlH-
YHBOCTH IOPOTa BOAOCHHEA.

6 DKcnayaTauus BOJOCHHBA

Mg popmansuoit padorhl BOAOCAMBA HEOOXOHMMO BHIIOAHATL Cleayiouue paboTn:

- OYMILATH MOAXOAHON YHACTOK KaHAIA OT OT0KEHHH HANOCOB, Wia U BOJAHONW PACTHTEALHOCTH,

- COACPKATL BUMCTOTE BXOAHOE OTREPCTHE, COCAHMNTEALHLIA YHACTOK TPYOLI WK LIEJIH 114 TPpoXoaa
BOABL M3 KAHAIA B YPOBHEMCPHEIA Koromew;

- MNEPHOAHYECKH KOHTPOIMPOBATL H OUMILATL YPOBHEMEPHLIH KOJOACH OT OTJAOKSHII Hia 1 Mycopa,

3
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- NOMIEPAMBATL HYHCTOTY IpebHs MOpora. CBOEBPEMEHNO YOHPaTh HAKATUIMBAIOWIMICA MYCOp. He
NPOXOASIUMA vepes rpebent 8 HHAHHA Oued):;

- JMKBHAMPOBATDL, €CJH BOZHHUKAIOT MPH IKCIyaTalty, AeeKTsl NOBepXHOCTH rpedust nopora B
30He, VKasaHHoi B 5.3.2;

- He AONYCKAaTh NOBLILEHHSA YPOBHS BOAB B HILKHeM Onedie BLILE OTMETKH NPEaeIbHONO OTHOCH-
TEJALHOTO JATOMUICHHA, OYHILASA AHO OT OTAOKXECHHA HAHOCOB M PEryYAHPYA NOANOP OT HHAEPACOI0KESHHBIX
FHAPOVINOB,

- HE JONYCKATH MOHMAXEHHS OTMETOK AHa HitkHero Onedia OT pasMbiBa pycid, CBOCBPEMEHHO
VKPEIUIATE AHO ¥ 3a4e1bIBAThH MY PAsMBIBA MPH €€ BOIHHKHOBEHHH,

7 H3amepenue nanopa (yporus)

7.1 Obume csenenus

7.1.1 Haubonee pacnpocrpaHeHH LI Cnocod onpeenelns AeHCTBYIOEro Hanopa COCTOUT M3 HaMe-
PeHMIT OTMETKH rpedHs 10Pora MM COBMELUCHMS HYJIS HIMEPUTEILHOIO CPEACTBA ¢ OTMETKON nopora u
VPOBHS CBOOOAHON MOBEPXHOCTH BOAHOIO NMOTOKA B rHAPOMETPHUECKOM cTBope. [List H3MepeHus YpoBHA
BOAK CACAYET MCMNOIL3OBATH YPOBHEMEPHYIO PeilKy, KPIOYKOBYIO HAH HIOILYATHIE PeiiKi, VPOBHEMEPL! C
BH3YAILHEIM OTCHETOM, ABTOMATHYCCKOH HENPepLIBHOM perncTpaunell (CaMonuuyie), nepejadeit aan-
HBLIX 110 JIMHUH TPOBOAHON CBSI3H HAM 10 PALHO ¢ ABTOMATHYECKOIT 3aMHCHIO HA MeCTe npHemMa.

Pacueriule gannbie, NOAy4aeMbie W3 YPasHeHus pacxoa, Npeacrasifior coboi o0beMHbIE PACXO/AB;
VIEIbHAS MACCA KIWIKOCTH He BIUSACT HA Pe3y1bTaT UX ONPEaC/ICHMA NPH JaHHOM HANope, ec/id Kaaudponka
APOBOMANIACH € KWIKOCTBIO, HMEIOLLCH TAKYIO Ke VACILHYIO Maccy.

7.1.2 ¥V TpeyrobMuiX MOporos ruapoMeTPHUECKHi CTBOP S M3IMEPSHMS YPOBHS BOALI Cleayver
PACTIONATATL HA MOAXOAHOM YHACTKE KaHAIa HA paccTosiimnm 2 fi,,, OT OCTPOro rpedHst nopora, HMEKILEro
KOOPDHUHEHTLI OTKOCOB My, = 25 My, = 5, @ Y CHMMETPHUHLIX NOPOTOB (M, = My, = 2) HA PACCTOSHUM
4h14,c. ¥ MOPOTOB € 3AKPYTJACHHLIM rpedHem H ¢ NPOAOALHBLIM V-00PAIHLIM BLIPE3OM — HA PACCTOANMAX
3f00 1 10AP, 1O He menee 3H,,,, COOTBETCTBEHHO.

YpoBHH BOAHOIO MOTOKA B MHAPOMETPHYECKOM CTBOPE CICAYET M3MEPATH ¢ HCMOILIOBAHHEM YPOB-
HEMEPHOTO K010/, KOTOPHI YMEHLIUIACT KIMAHKE CAYYAIHBIX BOAHEHIHIE NOBEPXHOCTH BOALL B NMOAX0A-
HOM KaHazle Ha npouece uimMepenmuit.

7.2 Vposuemepnuiii Koxoaen

7.2.1 Yposuemepubiil Kojsoaen npeHasHaden g passeieds # GyHKUHOHHPOBAHMS HIMEPHTEL-
HOTO NPHUBOPA I KOHTPOILHON YPOBHEMEPHOI PEIKH, HYIL OTCHETZ KOTOPOI COBMEIICH ¢ OTMETKOMN rpedHs
nopora. Kosoneu ¢ noMousio CoeauuTeasHON TPYOL! Wil LIEAH ¥ BXOAHOIO 0TRepCTHA B DOKOBOI CTeHKe
MOANOAHOFO YYACTKA KAHAMA COCAMMACTCH € BOAMLIM MOTOKOM B ruapoMerpuueckom crsope. Kononeu
A0MAKeH ObTh BEPTHKANLHLIM, BLICOTOMH, PABHOI AMANA3IOHY M3IMEpAeMBIX yposheil runoc 3anac 0.6 m.
JuameTp KONOANA HAZHAYALTCH TAKUM, 4TOOL B HeM ¢ 3anacom He mensie 0,075 M csoboano nepeme-
WANCH 10 BePTUKAIM M HEe KACAICA AHA NPH MHHHMLILHOM YPOBHE AATYMK YPOBHEMEpa, Hanpumep
NONJAABOK, ¥ 00ECNEUHBATACH BOIMOKHOCTL OMMCTKH JIHA KOAOAUA OT OCEeBILEro uaa wim Mycopa. Hisxnsas
TOUKA BXOJAHOIO OTEEPCTHA COCAMHHUTENLHOIO TPYOONPOBOAA J0/LKHA HAXOAUTLCS He Menee yem Ha 0,06 m
HHXE MHHHMAILHOTO PErHCTPHPYEMOrO YPOBHS BOALL.

7.2.2 BuiGop KONCTPYKUMEL It pazMepoB ypoBHEMEPHBIX Kojoaues — no MU 2406 |1).

7.3 VCTanoBka HYJAs H3IMEPEHHA

1S NPOBEPKY MOJOKEHHS HYIA HIMEPHTENLHOTO YCTPOHCTBA B CTRHKE KOMOAUA CeayeT YCTAHORNTL
KOHTPOALHBLIH YPOBEHDL B BHAEC FOPH3OHTATLHON MeTAMANYECKON IUIACTHHKY IS HHBEIHPOBAHHS, COOT-
BETCTBYIOIHI OTMeTKe rpedHs nopora BOAOCIHEA.

[MpoBepky Hyast HIMEPEHIA 110 YPOBHIO BOAL B MOMEHT NPEKPallens TeYeHHs He CAeayeT HCroib-
30BaTh, T. K. OHa AaeT OONLIIYIO NMOTPEITHOCTDL, CBAZAHHYIO C RIHAHHEM MOBEPXHOCTHONO HATSACHMUS.

8 Tunbl H KOHCTPYKUIHH BOJOCAHBOB C TPEYrobHbBIMH NOPOraMH

8.1 Boaociusbl ¢ TpeMs THRAMH TPEYTOALHLIX NTOPOrOB BLINOAHAIOTCA B BHAE BOCLMH PATHUHBIX

KOHCTPYKIIMIL.
8.1.1 Boaocausbl ¢ TPEYroJALHLIMK HOPOraMKi C OCTPLIM rpebHeM BLINOAHSIOTCS B BUAC ABYX KOH-

CcTpyKuMit (pucyuok 1): :
Ne 1. Jlis Gonee TOMHLIX H3MEPEHHH U ¢ DOLLIHM OTHOCHTEILHLIM 3ATONICHHEM NPHMEHsASTCH
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HEeCHMMETPHUHLLIL nopor, cocTosAlmilt U3 oTkoca sepxuero Owedha (sepxosoro) ¢ ykiowom | (no
BEPTHKAIH) K 2 (110 ropHIOHTANNH) HIH ¢ KOXpHUMEHTOM OTKOCA Mp; = 2 M OTKOCA HHAHero Obeda
(HH3080r0) € YKIOHOM 15 mnn ¢ KoaduhHuueHTOM OTKOCa Mmpy = 5 (pHCYHOK 1a) B COOTBETCTBHH ¢
HCO 4360 [2];

Ne 2. Jlnst meHee TOMHBIX M3MEPeHNi # MECHBUMX OTHOCHTEALHLIX 3ATOMACHHI NpUMeHsercs
CHMMETPHUYHLIA MOPOr, COCTOALUMIT H3 BEPXOBOro H HH30BOTO OTKOCOB C OAMHAKOBLIMH YKJIOHAMM,
PABHBIMM Mpp = Mmp; = 2 (PHCYHOK la, ATHHA HHIOBOTO OTKOCA YKa3aHa B CKOOKaX).

[lepeceyene HAKJIOHHLIX OTKOCOB nopora odpaiyer npaMOIHHeHHbIH ropHIOHTAILHLIA rpedens,
PACNONOXKEHHLIH NEPHCHANKYIAPHO K HANPARICHIIO TEHECHHA B NOAXOAHOM YHACTKe Kanaia.

a4 =~ Hopor noaHoN M

6 =ROPOI YXOPONCHHON aannn

Pucynox | — Bogocaus ¢ TpeyroisHbM 10POroM
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8.1.2 Boaocausnl ¢ TPeyroasHbIMH MOPOraMK € 3aKPYIACHHLIMI TPeOHAMKI PEKOMEHAYETCH BLINOJ-
HATL B BHJE YeThIpeX KOHCTPYKUMH (pHcyHoK 2 a—r1) B coorsercTsnn ¢ MCO 9827 [3). Texuuueckue

XapaKTePHCTHKH ITHX MOPOTOB npusesensl 8 tabauue 1.

b
S g
al &
a4 - nopor No 3

s 18725
LABP I

45" o nopor Nt 4

L8 5P

n o~ nopor M §

r — nopor Nt 6

mp P | M’
L=ty + m)”

a oboanneenus Pasmcpon npozoIsnoro llp(|¢".’|l nopora

Mg — KOSPPUUNEHT KEPROBOIO OTROCH (UHCAO N0 FOPHIOHTIAN): M py — XOMPPHUHENT HMIOBOI0 OTKOCH (MHCHO 11O FOPHIONTIL-
). ”. = AANNA RPOJIOIALHOIO "pﬂlbll,‘l)l NOPOTH 0O OCHOBRAMNLD | P —~ nucora MNOPOIE OTHOCHTCILMO dMa XaMATd nepancro (‘)I-L‘lb'»l;
P’ BlCOTH OCIPOYTOIANOIO NOPOLH O PAARYCY TAXPYIACHMR OTHOCHTEIMNO AMA Kanasa sepxuero Gueda (pucynox 2a);

R, — paawyc saxpyracnun rpefng nopory

Piicytox 2 — Boaocans ¢ TpeyraibHEIM MOPOTOM ¢ JKPYIICHHLIM rpebHes
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FTaBamua | — TexHuueckue XapaKxTepuCTHKi NOPOTOB € 3AKPYIICHHBIMN IPeOHAMHM

""““’":‘;:l“’l:-“""" py iy e R /P R/P" p/p
3 | 3 4.50 0,87 0,77 0.89
- 1 5 6.50 0.98 091 0.92
5 2 5 7.50 1,47 1.37 0,93
6 0 2 2.25 0,20 0,18 0.89

8.1.3 BoaoCIuBLI € TPEYTOALHLIM [OPOTOM C NMPOA0ALHLIM V-00pasHbiM BRpe3oM B rpedHe nopora
8 coorpercTBrM ¢ MCO 4377 [4] npuMensior B OTHOCHTEALHO WHPOKKX (A/h 2 2.5) BOAOTOKAX M KaHanax
€ NPSIMOYTOJLHBIM MMOMEPEYHLIM CEUEHUEM MPH HEODXOAHMOCTH HiIMepeHHs DONLUIMX AHANAIOHOB PACX0-
aos ¢ orvowenuem Q.. /0, = 50, . .., 300 u Gonee.

FTopor COCTOMT M3 BEPXOBOTO OTKOCA € KOMPDHUUMEHTOM My, = 2 1 HH3IOBOTO OTKOCA ¢ KOXDhuint-
eHTOM my, = 5. B rpeGue nopora yerpanBaioT npoaoasibiil V-00pasHbiil BLIpes ¢ nonepeuHbIMi YKIOHAMH
rpeGus nopora K HeHTpy — m, (pHCYHOK 3).

Pucynox 3 — Bogocans ¢ TpeyroasHeM noporom ¢ nposonnHsiM V-0bpazHeiy asaipeios

PekoMeHayloTCs K MCHOIL30OBAHIIO JBEe KOHCTPYKUMK nopora: Ne 7 — ¢ nonepeunbiM YKIOHOM
my; = 10 1 Ne 8 — my = 20, KoTOphie BLHOHPAIOT B 3aBHCAMOCTH OT JAMANAZOHA M3IMEPAEMLIX PACXOIOB H
WHPHHLL BoJoCAHBa. [ybGuny Brpe3a AP, M, ONpeaeIsioT KaK PasHoCTL MEAIY CaMOil BHICOKOH M caMoit
HU3KOI OTMeTKaMK B rpebHe nopora win no gopmyuie

AP = bf2m,, (N
rae b — wHpHHa rpebis Nopora NePneHIUKYIAPHO K HANPARICHHIO TEHCHHA, M;

my — KOXPPHUMEHT NOMEPeUHBIX OTKOCOB rpebHs.
8.2 Ecan MPH SKCILIYATALHH BOAOCAHEBA HE BLUIBHIAIOT meﬁoumum K YMCHBIIECHHIO IMNMAPARTHYCCKHX

7
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NOTEPs HANOPA H YBEAHYCHMIO 3HAYCHHA NPEASALHONO 3ATOIICHHA, TO NPOAOALHAS UTHHA TIOPOra MOXKET
OuITh yMeHswena 10 3H,,.. B s1om cayuae aauHa BEpXOBOrO 0TKOCa NpHHHMaercs pasHoit M., a
HI30BOT0 — 2H,,,, NPH COXPAHEHIH YKIOHOB 0TKOCOS. COnpsikeHus OTKOCOB ¢ AHOM KAHaAa YCTPaUBAIOT
B BWIC BEPTHUKAILHLIX VCTYNOB (PHCYHOK 10 M NyHKTHPHLIE AHMMK Ha pHcyHKe 3).

8.3 OrpannyueHns NpUMEHEHHs BOAOCIHEOB C TPEYTOMLHLIMI NOPOraMi NpUBeeHs! B Tadanue 2.

Tabanua2— Orp:lmmcuun NPHMCHCHKS BOJOCANBON C TPCYIIbHEIME NTOPOTaMi

Hanxenosanue
napancTpos,
xaspduunenton

Tun TPENFONLHOIO BOJOCAMBE N HOMCP XOMCTPYXIUNE DOPOTrON

¢ ocrpun rpebuem

< 3axpyracHuun rpebnen

¢ V-obpaniun supesomn

N MX Borpemi- npw h/AP 5 10 upu /AP > 1.0
nocveht b | N2 N3 N4 NS N6
Ne 7 | N 8 N‘)7I N8
Aeitcrayio-
it Banop h. 20.03* = 0,03* 20,05 2 0,03* 20,03
M 2 0,06** 2 0,10% 20,10* 2 0,06** 2 0,06
lNonpaska
acnersyoue-
ro sHanopa K,
M - - - — — — 0,0005% | 0,0008* | 0.0005* | 0,0008*
[ upuna
pojocauna b,
M 203 203 203 205 20,5
Bucora
nopora P, M 20,06 20,06 20,15 20,15 20,15
Koadpu-
UHEHT pacxona
Cy 1.163 1,225 Cam. pucynkn 4 u 5 0,615 | 0.620 | 0.620 | 0,625
Morpewus-
HOCTL  Onpe- £[05~ +[2,0+ Cayuaiinan £0,5
acaenna Cy, % |+ (10Cr — 9] | + (10C; — 9)) Cucremarusieckas 42,5 +29 +32 +23 | £28
Mpencan-
HOC  OTHOCH-
TEALHOS — X-
TOrICHIE S, 0,75 0,65 0.75 0.8 | 031 0,68 O1 0.65 210 0,75
Apyrie or- <42 | =82
PAHHYCHNNL iR A
hiP <35 s 35 < 16| 16 16| 145 s 25 my= | my=
= 10 = 20
blh 220
AP/P = | = |=|l=1=1=1 &3 | =334

MATCPpHAIOB.

* [IpuseHATE TOALKO NPH NPOBEACHHUN IKCHACPHMCHTAILHEX AA00PATOPHLIX MCCACIOBAHNIT BOJOCANHOR 13
FIAIKOrO METRIA, OPICTEKIAA IUTH NOSOOHLIX MATCPHATOR.
** [IpuMCHATH 18 HATYPHBIX BOAOCAMBOY i3 BCTOHA M XEACIOOCTOHA C NOBEPXHOCTHOM OTACAKON K NOAODHKX

9 Vpasuenue pacxoga

9.1 Vpapuenue pacxofa soam @, M'/C. npi CBOGOAHOM HMCTeHEHHH MOTOKA JUIA BOJOCAMBOB C
KOHCTPYKUMAMY noporos N | — Ne 6 uaeer caeayioummii sua:

Q= (2/3)2 C,C, Vg b2 = 17049 C,C, b i,

e b — WHPHHA BOJOCAKHBA, M,

8
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£ — yeKopeHue cBoGOHOro nanenus, M/c;
fi — navepsiembiil Hanop B sepxieMm Ovede BogOCaHBA, M!
Cy — Gespasmepuntit XoadduumedT pacxoaa;
Cyp — Gespasmepubiit KoahDULMEHT CKOPOCTH NOAXOAA NOTOKA, pasnbiil (H/h)2,
rae H — nonusiilt Hanop B sepxtem buede BOJOCAHBA, M

”xll+nyx 3
2 °

[1e (¢ — KOPPEKTHB KHHETHYCCKON JHepram;
V — cpeansis CKOPOCTL NOTOKA B MIPOMETPHYCCKOM CTBOpE, M/C.

9.1.1 Ycnosusi cBOBOAHOrO MCTEHEHMA BOAHOIO MOTOKa uepes nopor soaocausa. Boaocamsnl ¢
NOPOTaMK, KOHCTPYKLIMI KOTOPLIX YKasalbl B 8.1 8.4, peKoMeHayeTCa HCNoAb30BaTh TONLKO NpH CBOGOA-
HOM HCTeYeHHH BOAHOTO noToka. Ceoboanoe HeTedeHHe XapaKTePU3YeTCH TAKHM 3aTOMICHHEM CO CTOPOHL
HIKHero Gbedia COOPYXEHHS, NPH KOTOPOM YBeAHMeHHe MOJHOro Hanopa mikuero 6weda — H, 5 ne
BBISLIBACT HIMCHEHMA [MOJIHOTO HANOPA B MMAPOMETPHYECKOM cTBOpe BepxHero Oueda. [Npu csoGoanom
HCTeHEHMIt HA HI30BOM OTKOCE BOAOCIHEA YCTAHARIMBAIOTCS KPUTHUECKAS H CBEPXKPHTHYECKas (MeHbie
KpuTHueckoit) raybuunt. IMpuuaro, 4ro csoboanoe HeTedeHHe COXPAHARTCH A0 MPEIeLHOIO OTHOCHTE L~
HOTO Jarorvienus Sy, = H, o/ H, npu Kotopom sansueiiee yseanuenue nanopa iokHero oueda M, o
BLIZBIBACT VBEJHYCHHE NOJTHOIO HANOPa B rHApoMeTpHUeckoM creope H ua | %. Ecam npu okcnayaraums
OTHOCHTE/IBHLIC 3ATOIUICHHS MEHBILE WK PABHL! NPeICILHOMY, TO 00ecneyHBaeTca CBOBOIHOE HeTeHeHHE
BOAHOrO [OTOKA Yepes3 NOPOrH BOAOCAMBOB, H PACXOALI BOAL OAHOIHAYHO ONPEICIAKTCH HIMEPEHHEM
VPOBHS B OAHOM FMAPOMETPHUECKOM CTBOPE. 3HAYCHMS NPEACALHBIX OTHOCHTEALHBIX 3ATONICHUIR LIt
KOHCTPYKLIMIT OPOros npuseaeHst 8 tadamue 2.

Ecan omnocHTesbHbe 3aToruienus 6oblie yKasanupix B tabanue 2, To HeTeuyeHHe BOAHOMO MoTOKa
CTAHOBMTCA 3aTOIUICHHLIM, M MOAHLIT HANOP B FMAPOMETPHYECKOM CTBOPE JABHCHT HE TOALKO OT pacxoa,
HO i OT Hanopa B HXKHeM Obedhe Bonocasa. B oToM cayuae HeoOX0AMMO YCTPOHCTRO ABYX VPOBHEMEPHBIX
KOJO/IUEB (B BepxHeM i HikHeM Obedax) # BBeacHMs B YPABHEHHE PACX0AA JONOIHHTeNLHOro Koddhdu-
UMEHTA 3ATOMUICHMS, 3JABHCALLICTO OT OTHOCHTEILHOIO 3aTomnenys. Takoit pexum ucreueHns B HACTOsLEM
CTAWIAPTE HE PACCMATPHBACTCH M HE PEKOMEHAYETCS 1A HCOALIOBAHMS.

9.1.2 Koadpuurentr pacxosa Cy /L151 BOAOCAMBOB C OCTPLIMI MOPOraMH NPAKTHYECKH HE 3aBHCAT
OT felcTBYyIOMEro Hanopa npn A 2 0,1 M ¥ MMEIOT NOCTORMHOE 3HaYeHHe, pasHoe 1,163 ans Hecummer-
puunoro nopora Ne 1w 1,255 aaa cummerpuunioro nopora Ne 2,

IMpu geficTayiouwien nanope B auanasone k< h < 0,1 M xoadmuuent pacxona C, s nopora Ne 1
BLIYHCAMOT NO dopmyne

Co= 1063 (1 - 282 ) @

[MTopor N2 2 B HATYPHLIX pyciax M KaHamax xe npumensercs npy & < 0,1 a.

9.1.3 Tlpounsseaenna Koadpuintenra pacxona u ckopocty noaxoaa noroxka C,C, Uit BOAOCAUBOR C
3AKPYIACHHBIMH TPeOHAMM, T. . ¢ moporamu Ne 3 — Ne 6 onpeseasior no rpadhukaM Ha pHCyHKax 4 u 5
B JABHCHMOCTH OT OTHOWWIEHHS HIMEPEHHOr0 HAOPa K BhicoTe nopora i/ P.

9.1.4 Koadduumenrs: ckopocty noaxoaa €, uis HeCHMMETPHUHLIX noporos Ne | u Ne 2 onpene-
aso7 no Tabaunue b.1 win rpadmxy Ha pucyHke 6, B XOTOPOM

bh_ _h_ (5)
" Wy T

rae A, — NAOLAIL XHBOFO CEUEHHSE B THIPOMETPHUECKOM cTBOpe, pasHas A, = b (h + P).

9.2 Vpanuenue pacxoia BOALI Ul BOAOCIHBA C TPEYTOALHBIM MOPOTOM € NPOAOILHLIM V-00pazubin
BEIPE3OM U151 CBOGOAHONO MCTEUEHHS MOTOKA MMeeT CAeaylommit sua:

0= 0.8C,C,C, Vg my I3, (6)

e Cp— koopuuuent GopMbl KHBOTO ceueHMs NoToKa Haa rpedHem nopora;
My~ KOXPOHIMEHT NONEPEUHOro VKIoHa rpebus nopora;
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B — agubeKTHBHBLIL H3MEpPsEeMBII HANOP B MIIPOMETPHUECKOM CTBOPE BepxHero oueda, M
h,=h—K,, (7

re Kj — nonpaska aeicraylouero Hanopa, M.

IMonpasky K, s obenx KoHcTpykuuit nopora (Ne 7 u Ne §) Gepyr u3 tabauunt 2 i HCHOAL3YIOT
TOALKO MPK NpoBeseHuy JabopaToOPpHLIN FHAPARIHYECKHX HCCISA0BaHMIT BOAOCIHEBOB C MPOAOALHLIM
V-o00pasusiy suipe3oM. 1na BOAOCAHBOB, HCMOAL3YEMLIX B HATYPHLIX PYCAAX M KaHANAX, NPHHIMALTCH
h,=h.

Gy
16

14 -

P

11
1,0} ,"
oAl

[ 6z b4 08 0B 184 12 14 19 WP

8 =~ popor Ne 3

1,8r

T

1/
i1 /

1
02 o4 08 98 8 12 14 8 WP

6 = nopor Nt 6

/ﬂ'

Pucynok 4 — 3navcuns xoafuhuUMeHTOB PACXosa ¢ YICTOM CKOPOCTH NOAXOAA A18 TPEYTOALHEX OPOTos ¢ 3aKpyT-
ACHHEIM rpebHes
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13}

11

1.0 /

i a4z 04 Al 0 18 2 14 8 W

a—nopor M 4

Coly
14

15 ——

12 ;/
M /

L4 2 04 O8 DB 180 12 14 10 AP

G—uopor Nt 5

Prcynok § — JniavcHnn KONPHHUMCHTOR PECXOIN ¢ YHETOM CROPOCTH TIGAX0IA ANK TPCYTONbHLIX NOPOTOS € FANPAT-
RCHHEM rpedlesm
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BT T T T T

1,15} Q*
1.10f .ﬂ@

1.06
50”""
RS T
1,00 | I |
0,00 o 0,10 0,15 0,20 0,38
VNTRCANA,

Pucynok 6 — Koadxpnumsenr cxkopocit noaxona notoxa Cy

9.2.1 Koadduumenrtt pacxona C, ana obenx KOHCTPYKUMIt nopora npuseaensl B vabmiue 2.
9.2.2 Ilpu h < AP xooxdduument dopmst Cp = 1,0, npu i > AP puuucasior no gopmyie
Cr= 1,0 — (1,0 — AP/h)*°. (8)

9.2.3 3unauenus npoussenennit koappumenros C, C, B ABUCHMOCTH OT oTHOWEHMI AP/P u
h/AP npupsenennt s Tabasue 6.2,

9.3 llorpemnocTs onpeieaeus pacxoa0s BOAL

9.3.1 OrnocuTenbHas NOTPEUIHOCTL PE3YILTATA HIMEPEHHS PACXOAA 3ABHCHT OT TOYHOCTH H3Mepe-
HHS HAMOPA M FEOMETPHUYECKHX PAMEPOR BOAOCAKBA, @ TAKAE OT NOrpeuiHocTi onpetenetuns xoahduim-
EHTOB, HCMOALIYEMBIX 1151 AAHHON KOHCTPYKUMK MOPOra B YPABHEHHH PACXO/A BOAOCAHBA.

9.3.2 MUHHMAILHBIE NOrPeIHOCTI OYIYT, €CaH NMPH CTPOMTENLCTEE MAM MOHTAXE BOAOIHBOB C
TPEYTOALHBIMI Noporamy yutennl Tpebosanna 5.3.3. g kouwerpykumit Ne 1 — Ne 2 cucremarnueckue
MOrPeIHOCTH onpeaeteHHa KOXphHUUHEHTOB B ypasHEHHH pacXoaa (BupakeHHBE B MPOLCHTAX), KOTOPLIe
sKmodaoT norpetwHocT Cp U Cy MOryT ObiTh OnpedesieHbl Npn CBOGOAHOM HCTEHESHHH MOTOKA No
thopmyne, npusesenHoit s Tabanue 2:

& == (10C, —9). 9)

3uauenus §, 415 KoucTpykuumit noporos Ne 3 — No 6 npusesenst 8 rabauue 2.

Cayvaiinbie NOrpeiHOCTH 3ABHCAT OT NOrPEeIHOCTEH HIMEPeHH NPy onpeeieH iy KophuuHeHTos
H s XoHeTpyKuuit noporos Ne 1; Ne 3 — Ne 6 8 cOOTBETCTBHM ¢ AaHHLIMK B Tabauue 2 npHHHMaoTcs
papubiMu 8, = £ 0.5 % u + 2,0 %.

Ana koucrpyxiuit noporos Ne 7 u Ne § oTHOCHTEALHBIE FOrPeIIHOCTH KOXMDHUHEHTOR pacxona
JABMCAT elle M OT 3HAYCHHA AeHCTBYIONIEr0 Hanopa Hal HuXHeH Toukoil V-06paiHoro npoaosisHoro
BBIPE3A, T. €. &, MPUHMMAIOT NO AAHHLIM TAGIHLLL 2 B 3JABUCHMOCTH OT OTHOLIEHNS /i/AP, 2 OTHOCHTEILHYIO

MOrpelHOCTS Onpeae/ienita Xoadprituenta cKopocTt noaxoaa 8, , %, BLMHCARIOT No Gopmyre

12
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8, = 0.5 h/P. (10)

9.3.3 Cnocod pacuera norpelHocTyt onpeieeHns PacXoios BOALI, BKIOUYAIOMEH pasiiyHbie co-
CTARMAIOIIHE NMOrPeIIHOCTEN pesyanTaTa HaMepenuii, npuseaen s pasiene 10,

10 TlorpemHocTh H3MEPEeHHS PACX0/a BOABI

10.1 Ofmme csenenus

10.1.1 TlorpemiHocTs pesyasTata OAHOKPATHOrO uamepenns no PMIT 29--99 [5]| ouenupsaior Ha
OCHOBAHMH WIBECTHLIX NOrPEUIHOCTEN METOAA H TEXHHYCCKHX CPEIACTB HIMEepesHit.

10.1.2 B a1oM pasjene npHBeien pacqer, KOTOPHii MOIBOAUT OLUEHNTL NOTPEIIHOCTE ONpeaeIeH s
pacxoaa Boabl ¢ 95 %-HON 10BEPUTENLHON BEPOATHOCTHIO, T. €. B AMANA30HE, B Npeaenax Koroporo
NeHCTBATEILHOE 3HAYeHHe pacxosa Ovaer HaxoauTuea 8 19 13 20 wamepennit.

10.2 McTOMHHKH DOTPEmBoCcTH

10.2.1 MCTouHuKs NOrpeliHOCTH MOKHO YCTAHOBMTL, HCXOAA W3 ypasHeHuit pacxoaa (2) u (6):

B 971 ypaBHeHHs BXOAAT YHCIOBLE KOHCTAHTH, MOMPLLIHOCTL KOTOPLIX PABHA HYIIIO, g — YCKOpeHHe
CBOBOAHOIO NALCHHA, JHAYEHHUE KOTOPOTO JABHCHT OT reorpaduuecKuX KOOPANHAT, OAHAKO ero H3MeHeHHs!
TAK HEIHAYHTEALHBL, YTO MPH HIMEPSHHH PACXOAA UMH MOXHO npeHebpeus.

10.2.2 HeoGxonaumMO \MHTBIBATL CACAYIONHE HCTOYHHKH NOMPEIHOCTH!

- onpexneaenne Koadduuuenron pacxona Cy, ckopoctit noaxoaa soasl Cy u Koxphuusenta hpopmu
Cpy KOTHUECTBEHHbLIE OLEHKH NOTPeLiocTeil KOTOPLIX aansl B Tabauue 2:

- H3AMEepeHns PaMepoB BOAOCINBA, HANPUMEP WHPHHE BOAOCAHEA b,

- M3MEpeHHs AeHCTBYIOWEro Hanopa h.

10.2.3 OTHOCHTEALHAS NOrPEUIHOCTL HIMEPEHMS PAIMEPOB B M /I JABUCHT OT TOYHOCTH, C KOTOPOI
HIMEPSUTHCH TCOMETPHYCCKHME XapaKTepPHCTHKH BoocaAHBOB. Ha npakTike 7r1a OTHOCHTEALHAA norpel-
HOCTH MO CPABHEHMIO C JAPYIMMH MOMPEIUHOCTAMH MOXET OKA3aThCd HesHauuteasHoi. OTHocHTeALHAS
NOrPEIIHOCTL HIMEPEHUs! HAMOPA JABUCHT OT HHCTPYMEHTAILHON NOrPeUIHOCTH HIMEPUTEILHOrO YCTPOH -
CTRA, MOrPEIHOCTH YCTAHORKH ero Hy/Ag OTCYETa M MCMOAL3YEMOTO METOAA M3MePEHIs.

10.3 Tunw norpemmnocred

10.3.1 TMorpemHocTy MOryT OLITEL CAYHAHHBIMM M CHCTEMATHYECKHMH, NEpBLie RIMAIOT HA BOCNPO-
HIBOAUMOCTL (TOMHOCTEL BOCNIPOHIBEACHHA), BTOPHIE ~~ HA TOYHOCTEL PelyabLTaTa.

10.3.2 CpenHeKBaApaTHYECKYIO MOIPEUIHOCTL S, JUIS 71 CAMHHUHLIX H3MepeHuit nepemeHnoi A,
NPOBEACHHBIX B OINHAKOBLIX YCAOBHAX, CeayeT BRUHCIATL No dopmye

=, Fyp ]0,5
S | (1

n-1 '

rae h — cpeaHeapupMeTHHECKOR L1 1 U3IMEpeHMil.
CpeaHekBAIPaTHISCKOe OTKIOHEHHE CpeaHeapidMETHYECKOro 3HAYeHHS Pe3yIbTaTa Pana HisMepe-
HUH S; BRUHCARIOT 1O Gopmyiie

S; = 5,/vn, (12)

fpeaebuas MOrpeiiHoCTs PaBia VABOCHHOMY 3HAYSHHIO Sj fPH JOBEpUTEALHOI BeposTHOoCTH 95 %

(MHOXHTEAL 2 O3HauaeT, 4ro 2 senuko. lpu n = 6 MuoXuTe AL pasen 2,6 npu # = 8§ ou papen 2.4;
npu n= 10 =23 npun =15 — 21).

10.3.3 Peayasrar HiMepeHHs MOXET BKIIIOYATL TAKAKE CHCTEMATHYECKYIO NOMPeLIHOCTL, TONIA noy-
HeHHOE cpeaHee 3Havenue OVIeT OTAHMATLCH OT JACHCTBUTEALHOrO 3HAYEHHA HIMEPSEMONt BeJIHYHHLL.
Hanpusmep, norpemsocTs yCTaHOBKH HYAS MIMEPHTEALHOTO YCTPOIHCTBA MO VPOBHIO BOABLL HAX rpebHeMm
1Opora AaeT 3HAYMTEALHYIO CHCTeMATHYECKYIO NOrPeliHOCTL NOAYYAEMOro pesyibrata. Muorokpartoe
MOBTOPEHHE HIMEPEHHA HE TI03BONSET HIDABUTLCSH OT CHCTEMATHYECKON MOTPEIIHOCTI M AeHCTBHTRIILHOE
JHAYCHHE MOXeT OLITh YCTAHORICHO TOJILKO € HCNOL30BAHMEM B0Jee TOMHOIO HE3ABMCHMOIO METO/A.

10.4 Torpewnocty suavennit kodhduunenron pacxona C, u ckopocTh noaxoaa soa €y, YCTaHOB-
Jennsle 8 TaGauie 2 u onpeaensiemuie no qopmyne (10), pacCunTanLl Ha OCHOBAHHH PE3YILTATOB MHOTO-

13
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UHCACHHBIX TILATEILHO NPOBSACHHBLIX MIMEPEHMIL, KOIMYECTBO KOTOPLIX JAOCTATOUHO NS MOJAVHEHHS
CPe/IHEro 3Hayelus ¢ BLICOKOI TOUHOCTLIO BOCHIPOMHIBEACIHHA.

10.5 OrHOCHTEILULIC NOrPEIINOCTH BEAHYHH, ONPEACASEMLIX NPH NPOCKTHPOBAHMN H HIMEPACMLIX
NOJL30BATENCM

10.5.1 Pesyaprarsl nimepennil, oueHHBaeMbIe NPH MPOSKTHPOBANME 1 BHINOAHIEMBIE NOALIOBATE-
JIeM, MMEIOT CayYaliHbie B CHCTeMaTHYeCKHe NOrpeliHOCTH.

10.5.2 lNMockonsKy cnocodn M TeXHHYECKHE CPeACThA MIMEPEeHMIl, NPeIyCMOTPEHHBIE NPOeKTOM.
MOIT OBITL 3aMEHEHDLI, TO B 2TOM CJIyYae 3apaHee HelIbisd VKalaTh JHAYeHMS COOTBETCTBYIOIMX norpeul-
HOCTEI: OHM J0/KHL! ObiTH OlleHeNb! noaslosaTeaea. Hanpumep, anain3 TeXHHYECKOro CpeacTna uime-
PeHMA WHPHHE BOJOCIHBA NMO3BOAMT NOAL3OBATENO ONPEACINTL NPEACIbHYI0 WIH OTHOCHTEILHYIO
NOrpeIHOCTL JTOH BEIHYHHDL.

10.5.3 OTHOCHTENLHAR MOrPEUIHOCTE MIMEPAEMOro HAMOPA ACAKHA OLITL ONPeiesieHa C Y4eTOM
OTACALHBIX TOFPEeIIHOCTEH PAVTHYHON NPHPOALI, HANPHMEDP: HHCTPYMEHTAILHON MOrPeUIHOCTH CpecTRa
HIMEpPeH KA, JaBUCALICH OT YYBCTBHTEILHOCTH HIMEPHTEJILHOIO YCTPOICTBA, J1I0dTa HHANKATOPHLIX MeXa-
HH3MOB (B COOTHETCTBYIOLIMX CIVHAAX) ¥ T. /., NPHUBEACHHON NOrPEIIHOCTH YCTAHOBKH HYJIS, CPeHEKBAA-
PaTHYECKOf NOrpeiiHocTit CpeaHeapuhMEeTHYCCKOro IHAYCHHA B PALY H3IMEPEeHHIL.

10.6 CymmupoBanne OTHOCHTEALHBIX NOTPEHIHOCTEH

10.6.1 Cymmapubie cHCTeMATHYECKAs M CAVMAIHAA MOTPEIIHOCTH BKIIOYAIOT HECKOALKO OTHOCH-
TEALHBLIX W (JWIH) NPSILILHBIX NOrPeliHOCTeH, KaKIas M3 KOTOPLIX MOXKET COCTOATH M3 HECKOILKMX
cocramasgiomux. Ecni cocTasnsionse oTHOCHTEIBNBIX NOFPeIiHOCTel HE3ABHCHMB!, MLl i MHOTOYKC-
J€HHLI, TO HX MOXHO ODLEAMHHTL B BHAC CYMMAPHOIT cayvaitHoil ¥ cucTeMaTHYecKoil norpewocTeil ¢
AOBEPHTEILHON BEPOATHOCTLIO 95 %.

10.6.2 Vuursisas 10, 4TO CAydaiiHbie B CHUCTEMATHYECKME COCTABASIOUIHE NMOFPELIHOCTH HMEIOT
PA3HYIO MIPHPOAY, CKIAALIBATL MX apudMeTHuecku Heawds. B 1o ke spems, B coorsercrsumn ¢ 10.6.1,
pPAIIMMHbIe CAYHAlHBE M CHCTEMATHYECKHE NMOIPeLHOCTH MOXHO CYMMMPOBATL B BIIE KBAAPATOB MX
JHAYEHHI C NOCACAVIOUIMAM H3RTCHCHHEM KBANPATHOIO KOPHS M3 DTOIH CYMMBL

10.6.3 Cayuaitnyio norpeiHocTs onpeseienis pacxoaa 8y, %, suancasior no gopmyne

8y= 257+ 5; + 1.5%57 . (13)

rae 8. — cayuaiinan npenesbHas norpemwnocts Koadubuunenros CyCpCr, %:
8 — cayqaiinag npeseiLHas NOrpeinocTs uiMepenus b, %.
3, BBIYHCIAIOT N0 BopMyie

: A 14
8= 1003, L5

e Ap — cayuaiinas abcoioTHAs MOrPEIHOCTS HIMEPeHHS LWMPHHLI
8, — cayuaitHas OTHOCHTEILHAA NOFPEIIHOCTE H3Mepennsa h, %.
8, BHMHCAAIOT NO (opMye

8, = V8] + 5 +457, (15)
e 814, B2 — CoAVHAliHLIE MOTPELIHOCTIE M3Mepennit Hanopa, % (eMm. 10.5.3);
S5 — npeaenbHas cPeAHEKBAIPATHUECKAs MOTPRIIHOCTE PE3yALTaTa Hi3MepeHus cpeaHeapudme-
THYECKOTO 3HAYMCHHS HAMOPA NPH NOCTOSIHHOM YPOBHE BOALI, %.
S5 MOKHO JIeTKO OUCHHTH, SCHH Ul HIMEPEHHSA YPOBHS BOALI HCMOABLIOBATE BOAOMEPHYIO PeiKY.
[Mpy uenoaszosanny npudopa ¢ undponoil WK HenpepuLIBHON perucrpalmeit npeaeabuas cayvaiinas
NOFPEIIHOCTDL CYHTLIBAEMOIO YPOBHSI BOALL MOXKET ObIThL YCTAHOB/ICHA 110 Pe3YLTATAM JabOPATOPHLIX K
HATYPHLIX HCNBITaHKHIL.
10.6.4 CrcremMaTHIecKyio COCTARIKIOLYIO NOrPEIIHOCTS PACXOAa BOAL §y, %, Buuncasior no gop-

My

5y =+KVE7 . 5 + 1,5%, , (16)
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rae K — Koo @HUHeHT 3aBHCHMOCTH OTACABHBIX HEHCKIIIOUEHHBIX CHCTEMATHYECKHX MorpeltHocTeil or
) BLIOPAHHON 10BepUTEALHON BepoaTHOCTH P npi MX pacnpeaeciaeHun (npu P =095, K = 1.1);
B — CHCTeMaTHYeCKas NnpeaeabHas OTHOCHTEALHAs forpetHocTt Koadduunenros C;CyCr, %.
3, — CHCTeMATHUECKAs Mpee/ibias OTHOCHTEALHAS MOTPEUIHOCTL HiMepenus b, %,
8, BLUMCIFIOT 110 opMyIe

Oy = -?-x 100 ; an
) — CHCTeMATHUeCKast OTHOCHTEALHAN TNOTPLIIHOCTL HamMepenus i, %,
8) BHIMHCAIOT 110 (opay:Te

AR+ AR 2
8;:1‘00\&;" +,,A6'+M‘ ) (18)

e Ah: — cHCTeMaTHyecKas abcoMoTHas NMOrPeliHOCTE H3Mepenus Hanopa (esm. 10.5.3);
Al — cHcTeMaTHIeCKas A6COMOTHAN MOMPEUIHOCTE YCTAHOBKH HYJIsi OTCHEeTa Hanopa;
Ahx — omndKa onpeaesens nonpasku K apdekrusHomy aedcTayiomemy nanopy no gopmy:ie (7).
pasnas 0,2 mm.
10.7 Ilpeacrasienne pe3yasTaros
10.7.1 Hecmortps Ha TO, 4TO XKEAATEJALHO M HHOIAA HEOOXOAMMO OTACALHO YKAIWBATL MOJHBIC
npuBeAeHibIe Caydaiiible M CHCTEMATHYECKHE NMOTPeLHoCTH, Pe3yasTarsl CaeAyeT NpeacTasisnTs B 6onee
npocrtoit opme. C 3101t LEABIO CAYHARHYIO H CHCTEMATHYECKYIO NMPeae/ibHbie NOrPeuHOCTH 00 LeAMHAIOT,
# o0LIas MOrpeIHoCTL HIMEPEHHI pacxoaa BOALL §, %, Gy1er pasua:

8y = £ B + (5,0

11 Texumnueckne TpebOBAHMA K CPEACTBAM H3MEPeHUIT YPOBHS BOILI i K HX VCTAHOBKE Ha BOAOCAHBAX
C TPeYrosIbHLIMK noporamu — no MU 2406—-97(1).

12 Meroauxa noBepKH pacxoioMepoB ¢ HCIOALIOBAHMEM BOAOCIMBOB € TPEYTONLHBLIMK NOPOraMit —
no MH 240697 [1] 1 MU 175987 [6]. Morpeuniocti nmosepok u ux pesyanrarst — no [P 50.2.006--94 [7].

NPHUIOXEHHE A
(cnpasovHoc)

Pacnpeaenense CKOpocTeil BOANOIO NOTOKA B IWAPOMETPHYECKOM CTBOPE

ALl st M3MEPEHNA PACXOA0B € JAIAHHON TOMHOCTLIO € MCHONLIOBAHMCM BOJOCAHEOB W NMIUIPOMCTPHYECKHX
JOTKOB PACOPEACACHIE CXOPOCTCHi BOAHOIO MOTOKA 8 MNUAPOMCTPHUCCKOM CTEOPE A0 TAHO ORITh HOPMAILHBIM.

A2 PacnpeieCHIC CHNTRIOT HOPMLTBHBIM, CC/TH KaHAN MMCCT NPAMOINHCHHEN NOIXOAHON YMACTOK C 301aH-
HOM 13 DOABINCH UTHHOM C CHMMCTPHYHEIM TTONCPEHIIM CecHieM, XapakrepHas 0COOCHHOCTL TAKOro pacnpeie-
JCHHR — CHMMETPHUHOS PACHPEACACHIE CKOPOCTEN 110 OTHOLICHMK) K BEPTHKANLHOM OCH BOJOTOKA HAM KaHANA:
PACIIONOKCHHE BCKTOPA MAKCHMANLHON CKOPOCTH B TOMKE, orcrosiueii o1 ava noroxa #a 0,6 raybuus # cpeanei
cKopocTit no1oka — Ha 0.4 raydunu.

A2 Ha pucysxe A.l npUBCACHK HIOTAXH PATTHHHOTO PACIPCACACHMA CKOPOCTCH B XIBOM CCHCHMIN THAPOMET-
pHMCCKOro cTeopd. M30Taxu HOKA3uBAIOT AHHMI paBHKX ckopocteit. [ToxkasanHme npuMeps paciipeac e Hms CKopoc-
Teil CACAYCT MPHIHABATL YAORICTHOPHTCABHBEIMM U451 MCHOALIOBIHMA B PACHCTAX NPCACHLHBIX NOIPCUIHOCTCH
onpeactenmst KoxpQuUNCHTOn pacxoaa, NPHUBCACHHBIX B Tabaniue 2 HACTONILETrO CTAHAAPTA,

A4 lNpeneabibM SHAYCHHEM HCCHMMETPHIHOCTH PACTIPEICICHIT CKOPOCTEH CICAYET CHITATL OTHOMICHHC
koachpumenta KopHoauca Jesoil MacTy ceMcHNR KAHRTA K NIPABOIT 3 BRYCTOM CAMHMUL, panHoit 12,3 %, noxajaunoi
Ha pucynke ALl ¢).

AS Haunywausst pacnpeacieHies CKopocTeil B ritapoMCeTPHHCCKOM CTHOPS CICAYCT CHMTATL YKAKIHHOS B A4
otHowexue, pastoe 0.9 %, nokasannoe Ha pucynxe ALl f).
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Tabanust kodpdummenton Gopuet ¥ CKOPOCTH NOAX0AA

Tabauua b.1 — 3uaucnns koapduumenra cxopoctit noaxosa kikoern Cy (8 cootsercrann ¢ MM 2406 [1])

(‘_,% 0.00 0,01 002 0.03 0,04 0.05 0.06 0,07 0.08 0.09
0.0 1,000 1,000 1,000 1,000 1,001 1.001 1,002 1,002 1,003 1,003
0.1 1,004 1,004 1,005 1,005 1,006 1,006 1,007 1,007 1,008 1,009
0,2 1,010 1Lo1t 1.012 1,012 1013 1.014 1,015 1,016 1.018 1,019
0,3 1,021 1,022 1,024 1,025 1,027 1,029 1,031 1,033 1,035 1,037
0,4 1,039 1.041 1,043 1,045 1,048 1,050 1,053 1,056 1,059 1,061
0.5 1,063 1,066 1.070 1,073 1,076 1,079 1,082 1,086 1,090 1,093
0.6 1,097 1,101 1,106 1110 1115 1,120 1,125 1,130 1.136 1,141
0,7 1,147 1,152 1.158 1,165 1172 1,179 1,187 1,195 1,203 1,211

Ta6anua b.2 — 3uavcnnn npossseacuus CyCr 8 sasucisocTit ot h/7AP u AP/ P (8 coorsercrann ¢ UCO 4377 [4))

Apsp
h/AP
0.2 0.4 0.6 0.8 1.0 1.2 14 1,6 1.8 20 2,2 2.4 2.6

0,05 | 1,000 | 1,000 [ 1,000 [ 1,000 | 1,000 | 1,000 | 1000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
0.10 | 1,000 | 1,000 [ 1,000 [ 1,000 | 1,000 | 100D | 1,000 | 1.000 | 1,000 | 1,000 | 1,000 | 1.000 | 1,000
0.15 | 1,000 | 1.000 [ 1,000 | 1,000 | 1,000 | LOOO | 1.000 | 1,000 | 1.000 | 1,000 | 1,000 | 1.000 | 1000
0.20 | 1,000 | 1,000 [ 1,000 [ 1,000 | 1,000 [ L0OO | 1,000 | 1,000 | 1.000 | 1,000 | 1,000 | 1.000 | 1,000
0.25 | 1,000 | 1000 | 1,000 | 1,000 | 1,000 | 1,000 [ 1,000 | 1.000 | 1,000 | 1,001 | 1,001 | 1,001 | 1.001
0.30 | 1,000 | 1,000 | 1,000 [ L,OOO | 1,000 [ 1,000 | 1,001 | 1,001 | 1,001 | LOOT | 1,001 | 1,001 | 1,001
0.35 | 1,000 | 1,000 | 1,000 | 1,000 | 1,001 | 1,00 | 1,001 | 1,001 | 1,001 | 1,002 | 1,002 | 1.002 | 1,002
0.40 | 1,000 | 1,000 | 1,000 | 1,001 | 1.001 | L0OI | 1,002 | 1.002 | 1.002 | 1,002 | 1,003 | 1,003 | 1,003
0.45 | 1,000 | 1,000 [ 1,001 [ 1,001 | 1,002 | 1,002 | 1.003 | 1.003 | 1,003 | 1,004 | 1.004 | 1,004 | 1,005
0.50 | 1,000 | 1,001 | 1,001 | 1,002 | 1,002 | 1,003 | 1,004 | 1.004 | 1,004 | 1,005 | 1,005 | 1,006 | 1,006
0.55 | 1,000 | 1,001 [ 1,001 | 1,002 | 1,003 | 1,004 | 1.005 | 1.005 | 1,006 | 1,007 | 1.007 | 1,008 | 1.008
0.60 | 1,000 | 1,001 | 1,002 | 1,003 | 1,004 | 1,005 | 1,006 | 1.007 | 1,008 | 1,009 | 1,009 | 1,010 | 1.011
0.65 | 1,000 | 1,001 | 1,003 | 1,004 | 1,005 | 1,006 | 1.008 | 1.009 | 1.010 | LLO1I | LOI2 | 1,013 | L.OM3
0,70 | 1,001 | 1,002 | 1,003 | 1,005 | 1,007 | 1,008 | 1,010 | 1,011 | 1.012 | 1,013 | 1,015 | 1,016 | 1017
0.75 | 1,001 | 1,002 | 1,004 | 1,006 | 1,008 | 1.010 | 1OI2 | 1,013 | 1015 | 1,016 | 1,018 | 1.019 | 1.020
0,80 | 1,001 | 1,003 | L,OO5S | 1,008 | 1.010 | 1012 | 1,014 | 1,016 | 1.018 | 1,020 | 1,021 | 1,023 | 1,024
0,85 | 1,001 | 1,004 | 1,007 | 1,009 | 1,012 | 1LOIS | 1,017 | 1,020 | 1,022 | 1,024 | 1,025 | 1,027 | 1.029
090 | 1,001 | 1,004 | L,OOS | 1011 | 1015 | LOIS | 1,021 | 1,023 | 1,026 | 1,028 | 1,030 | 1,032 | 1,034
0,95 | 1,002 | 1,005 | 1,009 | 1,014 | 1017 | 1,021 | 1,024 | 1,02 1,030 | 1,033 | 1,035 | 1.037 | 1,039
1,00 | 1,002 | 1,006 [ 1,011 | 1,016 | 1,020 | 1,025 | 1.028 | 1.032 | 1,035 | 1,038 | 1,040 | 1.043 | 1,045
1,05 | 1,002 | 1,007 [ 1013 | 1,018 | 1,023 | 1,028 | 1,032 | 1,036 | 1.039 | 1,042 | 1,045 | 1.048 | 1,050
110 | L0010 | 1,006 [ 1,012 | 1,019 | 1,024 | 1,029 | 1,034 | 1.038 | 1,042 | 1,046 | 1,049 | 1.052 | 1,054
LIS | 0,997 | 1004 [ 1011 | 1LOI7 | 1,024 | 1,029 | 1,034 | 1.039 | 1.043 | 1,047 | 1,050 | 1,053 | 1,056
1,20 1 0,993 | 1,000 [ 1,007 | 1OIS | 1,021 | 1,028 | 1.033 | 1,038 | 1,042 [ 1,047 | 1.050 | 1,054 | 1.057
1,25 |1 0,986 | 0,994 [ 1,003 | 1LOII | 1018 | 1,024 | 1,030 | 1,036 | 1.040 | 1045 | 1,049 | 1,052 | 1,056
1,30 | 0,979 | 0,988 | 0,997 | 1,005 | 1,013 | 1,020 | 1.026 | 1.032 | 1,037 | 1,042 | 1.046 | 1,050 | 1,053
1.35 1 0971 ] 0,980 [ 0,990 | 0,999 | 1,008 | 1.0IS | 1,022 | 1,027 | 1,033 | 1,038 | 1,042 | 1,046 | 1,050
1,40 | 0,962 | 0,972 [ 0,983 | 0,992 | 1,001 | 1,009 | LOI6 | 1.022 | 1,028 [ 1,033 | 1,037 | 1,041 | 1.045
1,45 | 0953 ] 0,963 [ 0,974 | 0,985 | 0,994 | 1,002 | 1,009 | 1,016 | 1.022 | 1,027 | 1,031 | 1,036 | 1,040
1,50 | 0,943 | 0,954 | 0,966 | 0,976 | 0.986 | 0,995 | 1.002 | 1.009 | 1.015 | 1,020 | 1,025 | 1.030 | 1.034
1,55 1 0,932 | 0.944 | 0,957 | 0,968 | 0.978 | 0,987 | 0,995 | 1,001 | 1,008 | 1,013 | LOIS | 1,023 | 1.027
1,60 | 0,922 | 0,934 [ 0,947 | 0,959 | 0,969 | 0,978 | 0,987 | 0,994 | 1.000 [ 1,006 | 1,011 | 1.016 | 1.020
1,65 | 0,911 | 0,924 | 0,938 | 0,950 | 0,961 | 0.970 | 0,978 | 0,986 | 0.992 | 0,998 | 1,004 | 1.008 | 1.013
1,70 | 0,900 | 0.914 | 0,928 | 0,940 | 0,952 | 0,961 [ 0,970 | 0,977 | 0.984 | 0,990 | 0,996 | 1.001 | 1,005
1,75 | 0,889 | 0,904 [ 0,918 | 0,931 | 0,942 | 0,952 | 0,961 | 0,969 | 0.976 | 0,982 | 0,988 | 0,993 | 0.997

7
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Oxonanue modauun 6.2

AP/ P
k7aP
0.2 04 0.6 0.5 1.0 1.2 14 1.6 LS 20 2.2 24 2.6

1,80 | 0,878 [ 0.893 | 0,908 | 0,922 | 0,933 | 0.943 | 0,953 | 0,960 | 0.968 | 0.974 | 0,980 | 0,985 | 0.989
1.85 | 0.867 | 0.883 [ 0,898 | 0,912 | 0,924 | 0,935 | 0,944 | 0,952 | 0,959 | 0.966 | 0,971 | 0,977 | 0,981
1,90 | 0.856 | 0873 | 0,889 | 0,903 | 0915 | 0,926 | 0,935 | 0,943 | 0951 | 0,957 | 0,963 | 0,968 | 0.973
195 | 0.845 | 0.863 | 0.879 | 0,893 | 0,906 | 0917 | 0,926 | 0,935 | 0.942 | 0,949 | 0,955 | 0.960 | 0.965
2,00 | 0835 | 0,852 | 0,869 | 0,884 | 0,896 | 0,908 | 0,917 | 0,926 | 0.933 [ 0.940 | 0,946 | 0,952 | 0,957
205 | 0.824 | 0.842 | 0,859 | 0,874 | 0.887 | 0.899 | 0,909 | 0,917 | 0.925 | 0,932 | 0,938 | 0,944 | 0,949
210 | 0.814 | 0,833 | 0.850 | 0,865 | 0.878 | 0.890 | 0.900 | 0,909 | 0.916 | 0.923 | 0,930 | 0,935 | 0,940
2,15 | 0.804 | 0.823 | 0,841 | 0,856 | 0.869 | 0.881 | 0.891 | 0,900 | 0.908 [ 0.915 | 0,921 | 0,927 | 0.932
220 | 0.794 | 0813 | 0,831 | 0,847 | 0861 | 0,872 | 0,883 | 0,892 | 0,900 | 0,907 | 0,913 | 0,919 | 0,924
2,25 | 0,784 | 0,804 | 0,822 | 0,838 | 0.852 | 0.864 | 0,874 | 0,883 | 0,891 | 0.899 | 0,905 | 0911 | 0,916
230 | 0774 | 0,795 | 0813 | 0,830 | 0,843 | 0,855 | 0,866 | 0,875 | 0.883 [ 0.891 | 0,897 | 0,903 | 0,908
235 |1 0.764 | 0785 | 0,804 | 0,821 | 0,835 | 0.847 | 0,856 | 0,867 | 0.875 | 0,883 | 0,889 | 0,895 | 0.900
240 | 0.755 | 0,776 | 0,796 | 0,812 | 0.827 | 0,839 | 0.850 | 0,859 | 0.867 | 0,875 | 0,881 | 0,887 | 0.893
245 | 0,746 | 0,768 | 0,787 | 0,804 | 0.819 | 0.831 | 0,842 | 0,851 | 0.860 | 0,867 | 0,874 | 0,880 | 0,885
250 10737 | 0,759 | 0,779 | 0,796 | 0811 | 0,823 | 0,834 | 0,843 | 0.852 | 0,859 | 0,866 | 0.872 | 0.878
2,55 | 0,728 | 0,751 | 0,771 | 0,788 | 0,803 | 0.815 [ 0,826 | 0,836 | 0.844 | 0,852 | 0,859 | 0,863 | 0.870
2,60 | 0,720 | 0,742 | 0,763 | 0,780 | 0.795 | 0,808 | 0,819 | 0,828 | 0.837 | 0.844 | 0,851 | 0,857 | 0.863
265 10,711 | 0,734 | 0,755 | 0,772 | 0.787 | 0,800 | 0.811 | 0,821 | 0,829 | 0,837 | 0,844 | 0,850 ] 0.856
270 1 0,703 | 0,726 | 0,747 | 0,765 | 0.780 | 0,793 | 0,804 | 0,814 | 0,822 | 0,830 | 0,837 | 0,843 | 0.849
275 | 0.695 | 0,719 | 0,740 | 0,757 | 0.772 | 0,785 | 0,797 | 0.806 | 0.815 | 0,823 | 0,830 | 0,836 | 0.842
280 | 0,687 | 0,711 | 0,732 | 0,750 | 0.765 | 0.778 | 0,790 | 0,799 | 0.805 | 0,816 | 0,823 | 0.829 | 0.835
285 ] 0.679 | 0,703 | 0,725 | 0,743 | 0,758 | 0.771 | 0,783 | 0,792 | 0.801 | 0,809 | 0,816 | 0,822 | 0.828
290 | 0.671 | 069 | 0,718 | 0,736 | 0.751 | 0.764 | 0,776 | 0,786 | 0,795 | 0.802 | 0.809 | 0.816 | 0.822
295 | 0.664 | 0,689 [ 0,711 | 0,729 | 0.744 | 0,758 | 0,769 | 0,779 | 0.788 | 0.796 | 0,803 | 0,809 | 0.815
3,00 | 0,657 | 0682 | 0,704 | 0,722 | 0.738 | 0,751 | 0,762 | 0,773 | 0.781 | 0,789 | 0,796 | 0,803 | 0.809
3,05 | 0.649 | 0,675 | 0,697 | 0,716 | 0.731 | 0,744 | 0,756 | 0,766 | 0.775 | 0,783 | 0,790 | 0,797 | 0.802
3,10 | 0,642 | 0,668 | 0,690 | 0,709 | 0.725 | 0.738 | 0,750 | 0,760 | 0.769 | 0,777 | 0,784 | 0.790 | 0.796
3,15 ] 0,636 | 0.662 | 0,684 | 0,703 | 0.718 | 0,732 | 0,743 | 0,754 | 0.763 | 0771 | 0,778 | 0,784 | 0.790
3,20 | 0,629 | 0,655 | 0,678 | 0,696 | 0.712 | 0,726 | 0,737 | 0,748 | 0.757 | 0.765 | 0,772 | 0.778 | 0.784
3,25 1 0,622 | 0,649 | 0,671 | 0,690 | 0,706 | 0,720 [ 0,731 | 0,742 | 0.751 | 0,759 | 0.766 | 0,773 | 0.779
3,30 | 0,616 | 0,643 | 0,665 | 0,684 | 0.700 | 0,714 | 0,725 | 0,736 | 0.745 | 0,753 | 0,760 | 0,767 | 0,773
3,35 | 0.610 | 0.637 | 0,659 | 0,678 | 0.694 | 0,708 | 0,720 | 0,730 | 0.739 | 0,747 | 0,755 | 0,761 | 0,767
340 | 0,603 | 0,631 | 0,653 | 0,672 | 0,688 | 0,702 | 0,714 | 0,724 | 0.733 | 0,742 | 0,749 | 0,756 | 0,762
3,45 | 0,597 | 0,625 | 0,648 | 0,667 | 0.683 | 0.696 | 0,708 | 0,719 | 0.728 | 0,736 | 0,744 | 0,750 | 0.756
3,50 | 0.591 | 0,619 | 0.642 | 0,661 | 0.677 | 0.691 | 0,703 | 0,713 | 0,723 | 0.731 | 0,738 | 0,745 | 0,751
3,55 | 0,586 | 0,613 | 0,637 | 0,656 | 0.672 | 0.686 | 0,697 | 0,708 | 0,717 | 0,726 | 0,733 | 0,740 | 0.746
3,60 | 0,580 | 0,608 | 0,631 | 0,650 | 0.666 | 0.680 | 0,692 | 0,703 | 0,712 | 0,720 | 0,728 | 0,735 | 0,741
3.65 | 0,574 | 0,602 | 0,626 | 0,645 | 0.661 | 0.675 | 0,687 | 0,698 | 0,707 | 0715 | 0,723 | 0,730 | 0,736
3.70 ] 0.569 | 0,597 | 0,620 | 0,640 | 0.656 | 0.670 | 0,682 | 0,692 | 0.702 | 0.710 | 0718 | 0,725 | 0,731
3.75 | 0.563 | 0,592 | 0,615 | 0,635 | 0.651 | 0.665 | 0,677 | 0.687 | 0.697 | 0,705 | 0,713 | 0,720 | 0.726
3,80 | 0.558 | 0,587 | 0,610 | 0,630 | 0.646 | 0,660 | 0,672 | 0,683 | 0,692 | 0.701 | 0,708 | 0,715 | 0.722
385 | 0,553 | 0,582 | 0,605 | 0,625 | 0,641 | 0.655 | 0,667 | 0,678 | 0,687 | 0,696 | 0,704 | 0,711 | 0,717
390 | 0.548 | 0,577 | 0,600 | 0,620 | 0.636 | 0,650 | 0,662 | 0,673 | 0,683 [ 0,691 | 0,699 | 0,706 | 0,712
395 | 0,543 | 0,572 | 0,596 | 0,615 | 0.632 | 0,646 | 0,658 | 0,668 | 0,678 [ 0,687 | 0,694 | 0,701 | 0,708
4,00 | 0538 | 0,567 [ 0.591 | 0,611 | 0,627 | 0,641 | 0,653 | 0,664 | 0.674 | 0,682 | 0,690 | 0,697 | 0,704
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MPHIOXEHHE B
(cnpanounoc)

I1pumep onpeacnenus pacxoia BOAK M BLIYHCACHHS €0 OTHOCHTEALHOM NOTPENIHOCTH
np# OIHOKPATHOM HIMEPEHHH

B.1 Hcxonnuie nannse. Boaocaus ¢ Tpeyroibibis noporom | -it KOHCTPYKUMK CO CBODOAHBIM MCTCHCHMEM:
P=10m8m h=067s:5=10m

B.2 MNpi nanope Gonee 0,1 M xoxpuusent pacxoaa u3 rabanus 2 pasen C, = 1,163,

B.3 Kosbnumcnr cxopocti noaxoaa noroka € onpeacssiem 13 pucynka 6. [Las 37010 seivsciases naoians
KUBOTO CCMEHMR B FHAPOMETPIticCKOM craope A, = B (h + p) = 10 (0,67 + 1) = 16,7 »*;

(273" CybhiA, = (2/3)'* x 1,163 x 10 x 0,67:16,7 = 0,254

Dromy 3HaueH0 cootsercrayer C) = 1,054,
B4 Buuncianenm pacxon soam:

Q= (2/3)°2 CuCy g2 b I = (27372 x 1,163 x 1,054 x V9 8T x 10 (0,67)** = 11,46 s'/c.
B.5 Orsockrensuute norpemHoctit xoxduunenron npuxsumacy us 9.3.2:
5.=405; § =2(10C;-9)=154%.
B.6 [pitscacHnas NOrpetiHOCTL HIMEPCHIS IPHHB! BOXOC/IHEA BYACT JABNCCTH OT CHCTEMATHUCCKOI cocTan-
ASONICH, KOTOPAs 1PH HMCNOALIVEMOM cpeacTee niMmepenus pasta 0,01 m:

5, = 0.01/10 x 100 = 0.1 %.
CayvaiiHas COCTARAMOWAS NPIt BHIIOTHCHHN HCCKOMBXMX MIMCPCHHIA NPeHEOPEANMO MLIA M €C MOXKHO

npuHATE 5, = 0.

B.7 MNorpeiHocts namepenus Hanopa oyacT JamiceTs OT HOrPELIHOCTEH YCTAHOBKH HY:IS OTCHETA OT CAYMAiHOI
H CHCTEMATHYCCKON COCTARIAIONINX NOIPCUIHOCTH HIMCPCHNR YPOBHI HOAKL.

[MorpeiHOCTL YCraHOBKH HYAR OTCHETA /L1 HCNQALIVEMOro obopyromanus Gyaet pasHa + 3 MM, 910 3HauCHHS
OyaeT npeaeabHoil abCOMOTHON CHCTEMATHHECKOI norpeuHocTyio. Clayvaiinoil cocragasioneit ne Gyaer, T. K. 10
CICAVIOWEH NOBEPKM FHAYCHHE HE HIMCHACTCR.

CaenosareabHo:

8y, = 01 8 = (0,003/0.67) x 100 = 0,45 %.

B cayyae uenons3osaHHONO 0DOPYAORIHIS CPEAHCKBAIPATHHECKAA NOIPELIHOCTE coctaruaer + 2.5 smum. Cucre-

MATHYCCKHE MOTPCUIHOCTH HIMEPCHIA YPORHA BOAK JABMCAT OT HHCTPYMCHTAIBHLIX NOMPEUIHOCTEH YPOBHEMEpa.
Mo pesyasraraM Cnsran it GuU1A ONPEACACHA OCTATOMHAS CHCTEMATHHCCKAR NIPEACTLHAN NTOIPEIIHOCTh, PABHAR
25
=25 M.

Taxum obpazos, S5 Gyaer panua:
S5 = 0,0025/0,67 x 100 = 0,37 %;
8, = + 0,0025/0.67 x 100 = 0,37 %.

[peanonaras. 410 §, NPeHEDPCAKMO MANA, NOTPEUIHOCTI HIMEPCHIN YPOBHS BOILI PABHEL

8, =+ V8] + A8 = N0+ 4x 037 =2 074 % :

8 =+ V18,7 + 257 =+ V045 + 0,377 =4 0,58 %.
B.8 Cayuaitas OTHOCHTENBHAS MOMPCUIHOCTL ONPEACACHHA PACXO1A BOAL! PABHA:

8o=t V8T +8; + 1.5+ 1,5%; ==V0.57+0+2.25x0.74 =+ 1.21 %.

B.9 Cucremarnyueckas OTHOCHTEABHAN NOIPEITHOCTE ONPEACACHUA PXICXO0/1A BOAK paBHal

8=+ V8148, + 1.5+ 135, ==\1547 1 0,17 v 25 %058 = = 1,77 %.
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B.10 Cysmapuas OTHOCHTEIBHAS OFPEILHOCTS ONPEACACHMA PACX0AA BOAB! PIBHA:

Sp=2(120 « 177 =32 14 %.

PeayanTars! ONnpeacieHns pacXoi1a BOAR CACIYET NPEACTARIATE B CASAYIOUEM BILIC:

Q= (11,46 + 0,24) s’/c.

NPHIOKEHUE I
(cnpasovnoc)

Bubaunorpadus

[1] MM 2406—97 lNocyaapcrsenias cHCTEMa ODECIICHCHMA CANHCTRA HAMepeHnit. Pacxon KIKOCTH B OTKPWTHIX
KRHAKAX CHCTEM BOAOCHADXCHHSA M KaHaM3a1 . METOMKA BRIOAHCHMS HIMEPCHUI NPH NOMOIUMN CTRHAAPTHEIX
BOAOCAHBOB M JIOTKOB

[2) HCO 4360—84 MamepeHite pacxoaos KMAKOCTH B OTKPHITEIX PYCIAX H KAHANAX BOJOCAUBAME M JOTRAMMN.
Boaocauss! TpeyroibHoro npodhuin

[3] HCO 9827—94 MamepeHie pacxolos XIUIKOCTH B OTKPBITHIX PYCAaX ¥ KAHANAX BOJAOCAMBAMM I JOTKAMM,
Boaocausel ¢ TpeyroasHbm 06TeKaeMBIM npodIUIeM

[4] HCO 437722000 Maseperne pacxonos XMAKOCTH B OTKPHTHX PYCIAX I KAHAIAX ¢ HCHOMLIOBAHIMEM COOPYXCHILH,
Boaocansst rpeyrosibHoro npodiuin ¢ naockusm V-o0bpasHsin sepesoM

[5] PMI 2999 locynapersesnas ccresma 0decnedcHis eamHeTaa mamepennit. Merposorig. OCHOBHBIC TEPMIHBL
) ONPCACACHIS

[6] MU 1759—87 locynaperseHnas cHeTeMa ODCCHCHCHI CAMHCTRA MaMepeHiil. Pacxon 806 Ha pekax ¥ KaHwiax,
MeTonnKa BRNONHCHMS HIMCPCHHI METOAOM 4CKOPOCTb — ILIOILAILS

{7) MP 50.2.006—94 Ipasuia no smerponrorun. Focyaapernennan cucrema obecnedenin eanHersa wimepenuit. [lo-
PRAOK MPOBCACHUS MOBEPKH CPSACTS HIMEPEHMIT

YK 626.1:532.57:006.354 OKC 17.120 s OKIT 43 1100
93.160

Kaouennie COBA: BOAOYMET, BOAOCAHBEL C TPEYTOALHLIMI TIOPOraMH, KOHCTPYKUNH BOZOCAHBOB, HANOP.
PACX0]l BOALL

Pesaxrop 1.8, Kopemauxoea
Texmmvecxuit peaaxrop B.H. fpycoxosa
Koppexrop B.H. Kawypxuna
Kosnnmorepuan neperxa HA. Hasedrunoi

Han. e, Ne 02354 or 14.07.2000, Caanro s nabop 16.12.2002. Moanucano o mevars 13.01,.2003. Ver. pewa, 2,79, Ye -uaa.a 2,25,
Tupax 400 sx3. C 9238, 3ax. 16.

HNK Hauareswcrso cransapros. 107076 Mockoa. Kosoaeamui nep., 14,
tp://www standards. ru e-mail. infostandards.ru
Habpano v Masarcancrne va MIBM
Gaaman UITK Magareancrno cranaspros — 1un. «Mackonckuh nevarnuxes, 105062 Mocksa, Tnaun nep., 6.
Map Ne 080102
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