Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

I'OCT P 51657.4-2002

TOCYIAPCTBEHHBIU CTAHIAPT POCCUUCKOH
O®EONEPAIIUHA
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OO01Ie TeXHUYeCKHe TpedoBaHusl

Water flow measurement in hydromelioration and water supply
systems.
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Water discharge measurement in open channels by triangular profile
weirs.

General technical requirements

Hara BBegeHnus 2003-07-01

1 O01acTh DpUMEHEHHus

HacTosmu#i cTaHOapT YyCTaHaBIHWBaeT OOIIMe TeXHUYEeCKHUe
TpeboBaHUsA K BOOOC/IMBAM C TPEYTOJIbLHBIMM IIOPOTaMM TPEX THUIIOB: C
OCTPHIM IpeOHEM, 3aKpYTIeHHBIM Ipe0HeM, MPOOOIbHEIM V-00pa3HbIM
BBIPE30M; MECTy YCTAaHOBKM COOPYXKEHHH; CIIoco0y u3MepeHUus
00BbEMHOTO0 pacxofa BOAbI B OTKPBITHIX KaHajlaX C MOPaKTU4YeCKH
YCTaHOBUBIIUMCS WA MEIOJI€EHHO U3MEHSIOUIUMCS PEeXNMOM TeYeHUS.
Takoi pexXUM TedYeHHUS OTrpaHWYeH HOOKPUTUUYECKHM IIOTOKOM, IMpHU
KOTOpPOM TJiyOMHa BOMALI [0 COOPYyXKeHHusS OoJbllle KPUTUYECKOM.
OKcITyaTalisi  BOOOCIMBOB  OCYIIECTBASIETCSI NOPHA  CBOOOOHOM
HCTEYEHUU XKUOKOCTU, IPHU KOTOPOM OIIpefesiieMblii pacxon 3aBUCHUT
TOJILKO OT Hamopa (YpOBHS) BOABI Ieped COOPYXKEHUEM.

Hacrtosmuy cTaHOgapT NOPUMEHSeTCa OIS BOOOXO3SAKMCTBEHHBIX
opraHu3aluii MUHUCTEPCTB U BEOOMCTB, 00eCleuYnBaloinX KOHTPOJIb
1 paclpefeneHne BOOHBIX PECYPCOB MEXKOY IOTPeOUTENIMU, a TaKkKe
B Kb, HHWHM, 0OpoeKTHHIX ¥ MNOPOMBILIJIEHHBIX OpPraHu3aluiax,
OCYIIECTBJISIOIINX pa3paboTKy, HCCIIeqOBaHusd, HCIILITaHUS,
W3TOTOBJIIEHNE U 3KCIJIyaTallUl0 TEXHUYECKHX CPedCTB BOOoydeTa O
OTKPBITBHIX BOOOTOKOB M KaHaJIOB.

2 HopMaTuBHBIE CCBHIJIKH

B HacrTosllleM cTaHOapTe HCIIOIb30BaHBEl CCHUIKM Ha CJIeOyIollue
CTaHOAPTHI:

I'OCT 15126-80 CpepncTtBa u3MepeHUS CKOPOCTU TEYEHUS BOIHI.
BepTymku rumgpoMeTrpuueckue peuHble. OOIMe - TeXHUYeCKue
TpeboBaHUs

'OCT P 51657.1-2000 BopoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOLOOXO35MCTBEHHBIX CUCTEMaX. TepMUHBI U OIpeNeleHUus
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'OCT P 51657.2-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOJOXO35IMCTBEHHBIX CUCTeMaX. MeTokl U3MEepPEHUs pacxona U o0beMa
Bogbl. Knmaccudukanms

'OCT P 51657.3-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOOOXO3SMCTBEHHBIX CHUCTeMaX. [HUOpPOMETpUYECKHEe YCTPOMCTBaA.
Knaccudukaimsa

3 OnpeneneHus

B HacTos1eM ctaHgapTe npuMeHaoT TepMuHsl 1o 'OCT P 51657.1.

4 MeCTO YCTAaHOBKHM BOOOC/INBaA

4.1 Ins BeiOOpa MecTa YCTaHOBKH BOIOOCIWBa HEOOXOOUMO, YTOOHI
y4aCTOK KaHaJlla, Ha KOTOPOM IIpPenojiaraeTcsi YCTaHOBKA BOMOOCJIMBA,
UMEJ CIIENYIONIe XapaKTEePUCTUKHU:

- IIOCTOSTHHOE IIOIIEPEeYHOe CeUYEeHUE;
- JOKPUTHUYECKUHU YKIIOH JHA KaHala;

- Hanmuuyue HeoOXOOMMOI'O 3amaca CTPOUTEJIbHOM BBICOTHI [JIS
BO3MOZKHOCTH TIOBBIIIIEHUST YPOBHS BOMLI HA JIMHE KPHUBOU MOAIIOpPa OT
COOPYXKEHUS M IIPU IIPONMYCKe MaKCHMAaJIbHBIX ITaBOOKOBBLIX PaCcXOmOB
BOJIBI;

- BOIOHEIIPOHUIIAEMOCTh OJHA U OeperoB (UYTO IIPU HEOOXOOUMOCTH
MOXKeT OBITh JOCTUTHYTO repMeTHu3aliiell pyciia KaHaJa);

- TIPOYHOCTL OeperoB (YTO IHPU HEOOXOOUMOCTH MOXKET OBITb
OOCTUTHYTO OOJIMITOBKOM pyclia KaHasa);

- OTCYTCTBME B pYyCJie KaHaJjla BBICTYIAIOIIUX BBIXOOOB CKaJIbHBIX
TIOPOA U BAJIYHOB (YTO IMpPU HEOOXOOUMOCTH MOIKET OBITh JOCTUTHYTO
O4YUCTKOH pycCJia KaHaja);

- OTCYTCTBUE IIOCTOSHHBIX [JIUTEJIbHBIX CUJIBHBIX BETPOB,
TOBBLIMIAIOIINX OTMETKM CBOOOOHOW IIOBEPXHOCTU BOABLI OOJbIIIE
OOIIyCTHUMBIX IIOTPEIIHOCTEN U3MEPEHHUS YPOBHEN;
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- JOOIIyCTHMMOE€ IIOBEIIIIEHNWE YPOBHA BOIBI B HHUXHEM 6]38(1)6
COOPYZXKEHHNd 3a CHET IIoAIIopPa, CO3aaBaeMOro BOJIO38.60prIMI/I Y3JiaMH,
IIJIOTUHaAMU, PETYIINPYIIOIIIMMAU COOPYZXKEHUAMN HUiin MOPCKHMH
IIpUIINBAMU,

- HOpMaJIbHOE pacIpedeleHrue CKOPOCTEel TedYeHUs B XKUBOM
CedYeHHUHU BOOHOIO ITOTOKAa (CM. IpUIOKeHue A).

4.2 PacnpepesieHre CKOpPOCTEM B XKWBOM CeYEeHUU II0TOKa
ONpefesnaioT NMyTeM MOCTPOEHHUS M30TaX, KOTOPhIE BHIUEPYMBAIOT II0
pe3ynbTaTaM H3MEPEHUs CKOPOCTed B OTHENIbHBIX TOYKax Ha
CKOPOCTHBIX BepTHKaNAX. [IJid U3MepeHuss CKOPOCTel pPeKOMEHOyeTCs

HCII0JIb30BaTh TIOTIJIaBKU (TOBEPXHOCTHBIE u TyOUHHEBIE),
TUOPOMETPUYECKHUE TPyOKH, KOHIIEHTPUPOBaHHbIE pPacTBOPHI
KpacureJeH, TUOPOMETPUYECKHUE BEPTYIIKH, TOYEYHBIE

3JIEKTPOMarHuTHEIE  U3MeEpUuTenu Cckopoctu u 1.0, [lomHyO
KOJIMYECTBEHHYIO OLIEHKY IIpU HU3MEPEHUU CKOPOCTEU II0JIy4alrT C
IIOMOIIBI0 TuapoMeTpruueckux Bepryiek ('OCT 15126).

4.3 Ecnu y4acTOK BOOOTOKA MJIM KaHajla He OTBedYaeT TpeOOBaHUAM
4.1 ¥u OTCYTCTByeT BO3MOXKHOCTH VIYYIIEHUS CYLIeCTBYOILIUX

XapPaKTEePUCTHUK, TO YCTaHOBKY BOOOCJIMBaAa HAd TAKOM Y49adCTKe ITPOBOOUTH
HEe PeKOMEHOYyeTC4.

D Y4acCTKH KaHa/Ia ¥ BOTOCJ/INB

5.1 O01mue cBeneHus

HpI/I IKCIIJIyaTalliu BOOOCJ/IMBA Ha TOYHOCTH OIIpedesyIeHnud pacCXogoB
BOOBI OKA3bIBAIOT BIIMAHHUE:

- IOOXOOHOM Y4aCTOK KaHasla BepxHero 6reda:

paciipenesieHne MW HallpaBJIEHUEe CKOpOCTGfI TedeHHusa BOOHOTO
IIOTOKQ;

n1epoxXoBaTOCTh PYyCJlia;

HN3MEHEeHHue (bOpMI)I IIOIIEPEedYHOro CeyeHnusd KdaHalla, HallpuMep n3-
3a OTJIIOZKEHHUSA HaHOCOB;

BO3[EHCTBUE PETYIINPYIOIUX THOAPOTEXHUNYECKUX COOpy}KeHHﬂ;
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paccTosiHUEe pacCIOJIOXKEeHUSI THUOPOMETPUYECKOro CTBOpa OT
rpebHS IOpora;

- TEXHUYECKHUEe CPEeICTBa U3MEPEHUS YPOBHS BOJILI;
- 1edeKTHl U IIEPOX0BATOCTDb ITOBEPXHOCTH ITOPOTa BOJOCIIUBA;
- y4aCTOK KaHaJjla HuxKHero Obeda:

IIPEBHIINIEHNE HOOIIYCTHMOI'O HOJId CBOGO,’E[HOI"O HCTeYeHUs1 YPOBHIA
BOOHEI B pe3yiirTaTe BO3OEMCTBUS HNZ2KEePaCIIOJIO2KEHHEBIX
PETYIINPYIOIIUX TUOPOTEXHUYECKHUX COOpy}KeHHﬂ, IIJIOTHUH,
BO)IO38.60pHBIX Y3JIOB 1 T.O.;

HU3MEHEeHHNd OTMETOK [JHa 3a CYHEeT OTIIOXKEHHUSA OOHHBIX HaHOCOB
HUJIK MYyCOPa, a TaKZKe B Pe3yJIbTaTe Ppa3MhbIBAd JHA.

5.2 ITogxoogHOM y4acCTOK KaHajia

5.2.1 PexxuM TedeHHUs OOIXKEH OBbITh JOKPUTHUYECKHM, CIIOKOMHEBIM,
0e3 JIOKaJIbHBIX BO3MYIIIEHHUM IIOTOKa, IIPU KOTOPOM TIyOMHBI BOOHI B
KaHaJjie OO0JbIlle KPUTUYECKUX, YTO oOecIieurBaeTCs 3a CUeT IIoAIopa
BOOBl TIOPOTOM BOOOCHIMBaA, €CJIM VKJIOH [OHa KaHalla MeHbIIle
KPUTUYECKOTO.

5.2.2 HampaBriieHue U paclipefefieHrne CKOPOCTelN B X KMBOM CEUYEHUU
IIOTOKA [OOJIZKHO OBITH HOPMAaJbHBIM, T.€. CHMMETPUYHBLIM II0
OTHOIIIEHUIO K BEPTUKAIbHOU ocu KaHasa (monyctumas
HECUMMETPUYHOCTh  paclpefesjieHuss CKOPOCTeM TmpuBegeHa B
npunoxeHun A). 9To TpeboBaHME B KaHajlaX YOOBJIETBOPSETCS IIPU
HaJIMYUU MMPSIMOJIMHEWHOTO TMOAXOOHOTO ydYacTKa [JIMHOM, B MNATh pa3l
IIPEBHIIAIONIEN IIUPUHY 0 Ype3aM BOOLI TP MaKCUMallbHOM pacxofie,
U CHMMETPUYHOM HEU3MEHSeMOM IIOIepedYHOM CeYeHHU KaHajla II0
BCEW [OJIMHE IIOOXOJHOTO YydYacTKa. YKal3aHHYIO0 [OJNHY ITOOXOOHOTO
y4acTKa OTMEPSIOT BBEPX OT TUAPOMETPUYECKOro cTBopa (cMm. 7.1.2).

5.2.3 Ecnu Haydao MOOXOOHOI0 yYacTKa HaXOOUTCS B MecTe u3ruda
pycina KaHajla WM BOJda IIOCTyIlaeT B KaHaa u3 TPyOOIIpoBOfa,
PacCIoIOKEHHOTO MO YIrJIOM K HallpaBIEHUIO TEeYEHUS U MMEIOIIEro
MeHblllee IIONlepedyHOoe CedYeHHe, 4YeM KaHajl, TO [OJisd IIOJIy4eHUusd
HOPMAaJIbHOTO pacIIpefeleHuss CKOPOCTeM MOXKeT II0TpeboBaThCs
Oomnbilasd OJWHaA MOAXOOHOTO ydYacTKa, YeM yKalaHHasd B 5.2.2, UM
yCTaHOBKa YCIIOKOUTEJIbHBIX YCTPOUCTB B BHAE 9SKpPaHOB U3
BEPTUKANIbHEIX CTOEK.
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Takue 3KpaHBl [OOJXKHBI OBITH PACIOJIOXKEHH Ha PACCTOSHUU He
MeHbIle 4eM 10hmax OT H3MEPUTENbHOTO CTBOpa. HOpMambHOCTH
pacnpepesneHus CKOPOCTEN B 9TOM CJIy4dae [OoJIXKHa OLITh ITPOBEpeHa C
HCIOIb30BaHUEM CPEMCTB, YKa3aHHBIX B 4.2.

5.2.4 TlogxomHOW Vy4YaCTOK [OOJI2KEH UuMeTh MNOPSIMOYTrOJIbHOE
IIoIlepedyHoe CedeHue MIMPUHOMW, PaBHOW MIMPUHE [IOpora, KoTopas
omnpepnesnsieTCs TUOpaBIM4YEeCKUM pacyeToM BopociauBa mo 9.1 um 9.2.
Eciu pycrno BOZOTOKa WM KaHajla HMeeT HEeIpPsIMOYTOJIbHOe
IIoIlepeyHoe CedYeHue WM IIMPUHa KaHajla IIPEBBIIIaeT pPacyeTHYIO
IMUPUHY IIOOXOOHOTO Yy4YacTKa, TO HeoOXomouMO IIpeaycMaTpHUBaTh
YCTAaHOBKY BEPTHUKA/IbHBIX CTEHOK, KOTOPBbIE YMEHbIIAT MIUPUHY
IIOOXOOHOTO yYaCTKa [0 3aJaHHOTO 3HAaYEHUs.

5.2.5 DBoKOBEIE BepTHUKAJIbHBIE CTEHKH [OJIKHBI pPacIiojiaraTbCs
CHUMMETPUYHO MO0 OTHOWIEHMWIO K MNPOMOOJIbHOM OCH KaHajlla U IIJIaBHO
compsiraThCs ¢ OeperaMu BOOOTOKA MJIM OTKOCAMH KaHajla U30THYTHIMH
cteHkaMu (pucyHkm 1, 3) ¢ paguycaMu KpuBU3HBI R = 2Hmax umm
r = 2hmax (hmax - MaKCuMMaJIbHBI HAIIOP BOOHOTO TIIOTOKa B
TUOPOMETPUUYECKOM CTBOpPE; Hmax - MaKCUMaJIbHBIM IIOJTHBIM HAIIOp
BOOHOT'O TOTOKa B THOAPOMETPUUECKOM CTBOpe). TouKa CONpsSKeHUI
3TOTO0 paguyca C BEePTUKAJIbHBIMHA CTE€HKaMM IIOOXOOHOTO ydYacTKa
OOJI2KHA HAXOOUTHCS HA PACCTOSHUYM, PAaBHOM HuIu OojbIlleM hmax.
BricoTa CTEHOK moyi2KHa OBITH TakKoi, 4YTOOBI C 3aHaHHBIM 3allacoM
obecneynBaJiCs MPOITYCK PacyeTHOT0 MaKCUMaJILHOTO pacxoma.

5.2.6 ®opmMa HDOOXOOHOTO y4YaCTKa KaHajla He HOOJI2KHAa M3MEHSATHCS
B IIpOIlecCe 3KCIJIyaTalluM BOAOCJIMBA 3@ CYET OTJIOKEHHUS HaHOCOB
B BepxHeM Obede coopyKeHHus, MMOITOMY He CleayeT IPUMEHSTHb
BOIOCJIMBHI C TPEYTOIBHEIMHU IIOPOTaMM B KaHajlaX CO B3BECEHECYIIUMU
IIOTOKaMHM.

5.2.7 TugpaBluyeCKUUW TMOPBIKOK B BHUAE CTOSYEN  BOJIHHI,
BO3HMKAIOIIUY IIeped HadajloM KPUBOU IIOANIOPa B HOOXOOHOM ydacTKe
KaHaya C OOJBIIMM YKJIOHOM [OHaA, He OymeT BJIMSATHL Ha TOYHOCTD
U3MEPEeHUM, eCcliM HaXOOUTCS Ha PACCTOSHUM, PAaBHOM UJIM OOJIbIIIEM
30hmax, ¥ B TUAPOMETPUYECKOM CTBOpPE 00eCIieuYnBaeTCs HOpMaIbHOE
pacmopemeneHre CKOPOCTeM, KOTOpoe cledgyeT TIIPOBEPUTh C
HCIONIb30BaHUEM CPENCTB, YKa3aHHBIX B 4.2.

5.3 Ilopor BogocIuBa
5.3.1 Tlopor BomocnIuBa HOOJIXKEH OBITh MPOYHBIM, TEPMETUYHBIM U

CIIOCOOHBIM IIPOTUBOCTOSTH TEUYEHUIO C IIaBOOKOBBIM pacxomoM, He
nebopMupysich M He pa3pymasck. OH [O0nXKeH OBITh yCTaHOBJIEH
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MIePIeHOUKYJISIPHO K HaOpaBIeHHUIO TeYeHHs BOIBI C COOJIOJeHHeM
pa3MepoB, YCTAHOBJIEHHBIX B pa3gerie 8.

5.3.2 [I711 CTpOUTENBLCTBA IIOAXOOHOIO yYyacTKa M Iopora BOOOCIIMBa
PEKOMEeHAyeTCs MCIOJIb30BaTh OETOH M XKejle300eTOH C TIagKou
OTHENIKOM IIOBEPXHOCTU MU JII0OOM TJIagKuili KOPPO3UOHHO-CTOMKUM
MaTepuasn. Haubonblillee TpeGoBaHUe K III€POXOBATOCTU IIOBEPXHOCTHU
ropora CiegyeT NpPeObsBiIsATh BOMU3U ero rpebHs Ha PAacCTOSHUU OT
Hero 0,5hmax CO CTOPOHHI BEPXHEro M HUXKHero 6be¢oB, T. K. HUXKE
5TOM 30HBI BIUSHHE IIIEPOXOBATOCTU Ha IIPOLIECC U3MEPEeHUuU
HE3Ha4YUTEJIbHO.

[Ipu mnpoBemeHUHW J1aOOPATOPHBIX HCCIEOOBAHUNM TPEYTOIbHBIX
BOJIOCJIMBOB III€POXOBATOCTb MOPOTOB [OOJI)KHA OBITH SKBUBAJIEHTHOM
IIIePOXOBATOCTH JIMCTOBOTO MaTepHasia WM CTPOraHOM HITH(OBAHHOM
¥ KpaIlleHOW TPEeBEeCUHHI.

5.3.3 [Ins obecnneyeHUsT MUHUMAIbHOM ITOTPEIIHOCTU PE3yIbTaTOB
W3MEpEeHUsl pacxoja INIpU CTPOUTENIBCTBE UJIM MOHTaXe BOIOCJIMBa
IOOJIKHEL OBITH COOJIIONEHE] CIeAyIoIIre OOIYCKU:

- O mWuMpuHB TpebHs He 6omee +0,20 % MIMMPUHBI C IIPEOEIOM
ponyctuMoro otkinoHenus 0,01 wm;

- OIS YKJIOHOB OTKOCOB IIOpOTa B BepXHEeM U HHUXKXHeM Obedax
BomocivBa He Oojsiee +1,0 %;

- [JIsI YKJIOHOB IIOTI€PEYHBIX OTKOCOB V-00pa3HOT0 BhIpEe3a B rpebHe
ropora - He 6omee £1,0 %;

- OJIsT TOYEeYHHIX OTKJIOHEHWH OT cpefgHel NuHWU rpebHs Iopora He
6omnee =0,2 % IIUPUHBI TPEOHS.

5.4 Y4acTOK KaHa/la HHXKHero obeda

OcHoBHBIE TpeOOBaHUS K Y4aCTKy HUXKHeETro Obeda:

- OTCYTCTBUE IIPEBHIIEHUS 3aJaHHOM OTMETKU YPOBHS BOOHI, PAaBHOM
npefenbHOMY 3HAaUEHUIO OTHOCUTEJILHOT'O 3aTOIIJIEHUS, HUXKEe KOTOPOTO
obecnieunBaeTcsa CBOOOOHOE MCTeUeHHEe XKUOKOCTH uYepe3 BOIOCIIUB

(trabnuna 2, myHKT. 8.3);

- OTCYTCTBHE pa3MbiBa OHA B HUXHeM Obede COOpyKeHUus [Ois
COXpaHEeHUS 1eJIOCTHOCTH U YCTOMYMBOCTU IOPOTra BOOOC/IUBA.
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6 IKcmiayaTranmusi BOTOC/IMBA

IInss HOpMaJIbHOM pPabOoTHl BOOOCIMBA HEOOXOOHMMO BBIIIOIHSATH
cnenyolinue paboTHI:

- OYMINATh MOOXOOHOM Y49aCTOK KaHajlla OT OTJIOXKEHHUMW HAaHOCOB, MIa
1 BOOHOM PaCTUTEJIbBHOCTH;

- cofep¥XaTh B YWCTOTE BXOOHOE OTBEPCTHE, COEOUHUTEIbHBIN
y4aCTOK TPYOBl WM IIMead MOJisi T[POoxXojda BOOBI M3 KaHajla B
YPOBHEMEPHBIN KOJIOHOELT;

- IHepuogudeCKHn KOHTPOJINPOBATE W OYHUINATH yp0BHeMeprIﬁ
KOJIOZEIl OT OTJIOKEHUH ujia u MycCOpa,;

- moOmep:KuBaTh YHUCTOTY IpeOHSI IMOpPOra, CBOEBPEMEHHO yOupaTh
HaKaIlJIMBAIOIINICS MYyCOpP, He IIPOXOOsIiuil yepe3 rpedbeHb B HUXKHUMN

obed;

- NTUKBUOUPOBATH, €CJIM BO3HUKAIOT NPU OSKCHOIyaTaluu, OedeKTHl
IIOBEPXHOCTHU IpedHs mopora B 30He, YKa3aHHOM B 5.3.2;

- He [OIIyCKaTh MOBLIIIEHMWS YPOBHS BOIBLI B HHUXKHEM Obede BHIIIE
OTMETKH NIpenebHOT0 OTHOCHUTEJILHOTO 3aTOIUIEHHS, OYMINAs THO OT
OTJIOKEHHST HAaHOCOB M PETyIHPys IIOAIOP OT HUXKEePACIOI0XKEHHEIX
THUOPOY3JIOB;

- He [JOOIIYyCKaTh IIOHHZ2KEHHNd OTMETOK OHAd HHUXKHEIro 6]38(1)8_ oT
Pa3MBEIBa PYyCila, CBOEBPEMEHHO YKDPEIlJIATH OHO W 3ad€eJIbIBATh AMY
Pa3MBIBa ITPHU €€ BOSHUKHOBEHUH.

7 A3Mepenue Hanopa (YPOBHS)

7.1 O01mue cBeneHus

7.1.1 Haubomee pacIpoCTpaHEHHBIM CIIOCO6  OIpemeneHus
OEeHCTBYIOIIIEr0 HAMlopa COCTOMT W3 H3MEPEHUN OTMETKU TIpeOHS
IIOPOTa UM COBMEIIeHUS HYJIST U3MEPUTEILHOTO CPeCTBa C OTMETKOM
IIopora ¥ YPOBHS CBOOOOHON IIOBEPXHOCTH BOOHOIO IIOTOKA B
TUOAPOMETPUYECKOM CTBOpe. [IJIT u3MepeHusT YpPOBHS BOOBI CIIEOyeT
HCIIOJIb30BaTh YPOBHEMEPHYIO PEHKYy, KPIOYKOBYIO HJIM WIOJIbYaThIe

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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peuKy, ypOBHEMEpPHl C BU3yaJIbHBIM OTCYETOM, aBTOMATU4YECKOU
HEIIPEepPLIBHON perucrpanueu (CaMomuulyiiue), nepegaye OaHHBIX 110
JIMHUY IIPOBOOHOU CBSA3U UJIU 110 Ppafyo C aBTOMaTU4YEeCKOU 3alluChiO Ha
MecCTe IIpueMa.

PacueTHBle HaHHBIE, MOJyYaeMble K3 yYpaBHEHHS pPacxola,
TIPeACTaBISIIOT CO00# 00beMHBIE PACXOMbI; YIOEeIbHAs Macca XUOKOCTH
He BIMSEeT Ha pe3yIbTaT UX ONpemesieHus IIPH JaHHOM HAIlope, eClIH
KauOpOBKa IIPOBOOMIIACHE C XKHUIOKOCTHIO, HMEWIIEed TaKyl Ke
yOeIbHYI0 Maccy.

7.1.2 YV TpeyrojpHBIX IOPOTrOB THUAPOMETPUYECKUU CTBOP OJIA
W3MepEeHUs YPOBHS BOIEI CJIeyeT pacrojiaraTh Ha IIOAXOOHOM y4dacCTKe
KaHaJjla Ha paccTOosTHUU 2hmax OT OCTPOT0 Tpe0Hs mopora, UMEIOIIEero
KO3 GUIIMEHTH OTKOCOB mpl = 2; mp2 = 5, a y CUMMETPUYHBIX
nmoporoB (mpl = mp2 = 2) Ha paccTtossHuU 4hmax, y TOPOTOB C
3aKpPYTIeHHBIM TPeOHEM U C MIPOMAOIbHBIM V-00pa3HBIM BHIPE30OM - Ha
paccrosHusax 3hmax u 10AP, Ho He MeHee 3Hmax COOTBETCTBEHHO.

YpoBHM BOOHOTO IIOTOKA B THUAPOMETPHUYECKOM CTBOpE ClenyeT
U3MEePSITb C MCIOJIb30BAaHMEM YPOBHEMEPHOTO KOJIOMIA, KOTOPHIH
YMEHbINIAeT BIUSHUE CIIyYaWHBIX BOJIHEHUM IIOBEPXHOCTH BOOLI B
TIOIXOAHOM KaHajie Ha IMPOLleCC U3MEPEHUH.

7.2 YpoBHEeMepHbIH KOJIOHell

7.2.1 YpoBHeMepHEIN KOJIOHell IIpedHa3HadeH OJId pa3MelleHUus U
(GyHKIIMOHUpPOBaAHUSA HW3MEPUTENBHOTO0 NOpubopa U KOHTPOJILHOM
YPOBHEMEDPHOU PEUKM, HYJIb OTCYeTa KOTOPOM COBMEIEH C OTMETKOU
rpebus mopora. Komomell ¢ IMOMOWIbI0O COEOUHUTENbHON TPYOBl UIIH
IIETU U BXOOHOTO OTBEPCTHUS B OOKOBOM CTEHKE MOAXOOHOTO ydacTKa
KaHaJla COeOUHSeTCS C BOOHBIM IIOTOKOM B THAPOMETPUUYECKOM CTBOPE.
Komnopen momkeH OBITh BEPTUKAJILHBIM, BHICOTOM, PaBHOU AUAaNa30HY
H3MepsieMbIXx ypoBHeu 1moc 3amac 0,6 M. [ImameTrp KOJIOAlla
Ha3HaYaeTCsl TakKuM, 4TOOBI B HeM C 3amacoM He MeHbuie 0,075 M
CBOOOOHO TIIepeMellajyici MO0 BepTUKAlIW U He KacaJjcsi OHA IMpHU
MUHMMaJbHOM YPOBHE HOATYMK YPOBHEMEpa, HAIpUMep IIOIIaBOK, M
ofOecrieunBasiach BO3MOXKHOCTL OYMCTKHU JHA KOJIOAIIA OT OCEBILIEro MUja
U Mycopa. HUXKHSIS TOYKa BXOOHOTO OTBEPCTUS COEOUHUTEIILHOTO
TpyOOIIpoBOa MOIXKHA HAXOOUThCS He MeHee 4yeM Ha 0,06 M HuUXKe
MUHUMAaJIbHOIO PETUCTPUPYEMOI'O YPOBHS BOHI.

7.2.2 BeIOOp KOHCTPYKIIMM U pa3MePOB YPOBHEMEPHBIX KOJIOAIIEB - TI0
MU 2406 [1].

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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7.3 YcTaHOBKA HYJ/ISI H3MEPEHUSI

71 TIpOBEPKM TIONOXKEHUS HYIsI HU3MEPUTEJIbHOTO YCTPOMCTBa B
CTEeHKe KOJIoAlla CjieflyeT YCTaHOBUTb KOHTPOJIbHBIM YPOBEHH B BHUMOE
TOPU30HTAJIbHOM MeTa/lJIMYeCKOU IIJIaCTUHKU [OJId HUBEIUPOBAHUS,
COOTBETCTBYIOILIMM OTMETKe IrpeOHs mopora BOOOCIUBA.

[TpoBepKy HyJd U3MEpPEHHs II0 VYPOBHIO BOALBI B MOMEHT
IIpeKpallleHus TedyeHUs He CleOyeT HCIOOoNIb30BaTh, T.K. OHA MHOaeT
OOJBIITYI0 IIOTPEIIHOCTh, CBSA3aHHYIO C BIUSHUEM TIOBEPXHOCTHOTO
HaTSIXKEHUS.

8 TUIIBI 1 KOHCTPYKIIUHA
BOJOCJ/INBOB C TPEYIrOJIbHBIMH
IOPOTraMH

8.1 BopmocnuBel C TpeMsi TUIaAMU TPEYTrOJbHBIX IIOPOTOB
BBITIOJTHAIOTCSI B BUI€ BOCBMH PA3/IMYHBIX KOHCTPYKIIMH.

8.1.1 BopmocnuBel C TPEYTOIbHBIMM IIOPOTAaMM C OCTPHIM TIpebHeM
BBITIOJIHSAIOTCS B BUle OBYX KOHCTPYKLUY (PUCYHOK 1):

Ne 1. JI;11 60Jiee TOYHBIX U3MEPEHUN M C OOJIBIINM OTHOCUTEIbHBLIM
3aTOIJIEHUEM IIPUMEHSIETCS HECUMMETPUYHBLIA IIOPOT, COCTOSAIINN U3
OTKOCa BepxHero Obeda (BepxoBoro) ¢ ykjioHoMm 1 (o BepTHUKaIK) K 2
(mo ropu30HTanM) Ui ¢ Ko3pQPUIMEeHTOM OTKOca mpl = 2 M OTKOCa
HUXHero Owneda (HM30BOTO) C YKJIOHOM 1:5 minm ¢ KoadduimeHTOM
oTKoca mp2 = 5 (pucyHok la) B coorBetcTBuH ¢ MCO 4360 [2];

Ne 2. 711 MeHee TOYHBIX H3MepeHHfI 1 MEHBIINX OTHOCHUTEJIbBHBIX
3aTOMNJIEHUM IIPUMEHAEeTCA CI/IMMeTpI/IqHI:Jﬂ IIopor, COCTOSAIINN U3
BEPXOBOI'O M HU30BOI'O OTKOCOB C OOMHAKOBBIMH YKJIOHAMH, PAaBHBIMHA

mpl = mp2 = 2 (pucyHokK la, OjuHa HHW30BOI'O OTKOCa yKa3aHa B
CKOOKax).

Ilepeceuenue HAaKJIOHHBIX OTKOCOB ropora obpasyert
NIPAMOJIMHEVHEIU  TOPU30HTAaJIbHBINU rpebeHs, PacCIioI0XKeHHBIN

IIEePIIeHOUKYJIAPHO K HAIIPABJI€EHWIO Te€4YeHHUsA B IIOOXOOHOM Y4YaCTKe
KaHaJlla.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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A — MOPOr TMoNHOH JUTHHE

Fz b,

0 - Mopor YKOPOYEeHHOM IJINHBI
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PI/ICYHOK 1 - Bomocnus c TPEeYTrOJIBHEIM ITIOPOTOM

8.1.2 BopocnuBhel C TPEYroOJIbHBIMU IIOPOraMu C 3aKpPyIJIEHHBIMU
rpeOHAMU PEKOMEHAYETCS BBIIIOIHSATL B BUME UYETHIPEeX KOHCTPYKLUH
(pucyHoK 2a - 1) B cooTrBercTBUU Cc HMCO 9827 [3]. TexHuyeckue
XapPaKTEPUCTUKU ITUX IIOPOTOB ITPUBEOEHH B Tabnuie 1.
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mp1 - KO3 GUIIMEHT BEPXOBOr0 OTKOCA (YMCJIO IO TOPU3OHTAIN); Mp2 -
K03(pPUIIMEeHT HU30BOT0 OTKOCA (YHCIIO 110 TOPU30HTaNu); Lp - OJInHa
IPOAOJIBHOTO IIPOGuJIIS ITOpoTra 0 OCHOBaHUIO; P - BeIcOTa mopora
OTHOCUTENIBbHO [HA KaHaJjla BepxHero Obeda; P' - BEICOTA
OCTPOYTOJILHOTO IOpOTa 10 paguycy 3aKpyTJIeHUs OTHOCUTEJIbHO JHa
KaHaJlla BepxHero Obeda (pUCYHOK 21); Rc - paguycC 3aKpyTriIeHus
rpebHs mopora

PI/ICYHOK 2 - BogocnuB ¢ TPEYTOJIBHBEIM ITIOPOT'OM C 3daKPYTJI€EHHBIM

rpebHeM
Tabnuia 1 - TexHuWYecKHe XapaKTEpPUCTUKH IIOPOTOB C
3aKpPYTJIeHHLIMU I'PeOHSIMU
Howmep
KOHCTPYKLIUU mp1 mp2 L/P R¢/P R./P' P/P!
IIOPOTOB
3 1 3 4,50 0,87 0,77 0,89
4 1 5 6,50 0,98 0,91 0,92
5 2 5 7,50 1,47 1,37 0,93
§) 0 2 2,25 0,20 0,18 0,89

8.1.3 BopgocnuBbel C TPEYTOJbHBIM IIOPOTOM C HPOAOJIbHBIM
V-00pa3HBIM BEIPE30M B rpebHe mopora B cooTBetcTBuu ¢ MMCO 4377
[4] nmpuMeHsIOT B OTHOCHUTENbHO Mmupokux (h/b = 2,5) BogoToOKax u
KaHajlaXx C  M[OpPSIMOYTOJIbHBIM  IIONIEPEeYHBIM  CEeYEeHUEeM  IIpHu
HEeOOXOOUMOCTH H3MepeHUsi OOJbIINX [OUana30HOB PACXOIoB C
otHomieHuEM Qmax/Qmin = 50, ..., 300 u 6omnee.

[Topor COCTOUT M3 BEPXOBOTO OTKOCa C KoadduiimeHToM mpl = 2
1 HHM30BOTO OTKOCa C Ko3ddummueHtToMm mp2 = 5. B rpebHe mopora
yCTpamBalOT IIPOAOJNIbHEIM V-00pa3HBIM BHIpE3 C IIONEPEeYHBIMU
YKJIOHaMM I'pebHs ITopora K eHTPY - mp (PUCYHOK 3).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PucyHok 3 - BomociuB ¢ TpeyronbHEIM IIOPOrOM C ITPOOOIbHEIM V-
00pa3HBEIM BHIPE30M

PekoMeHOyIOTCS K UCIIOJIb30BAaHUIO IBE KOHCTPYKIIMHU mmopora: Ne 7 - ¢
rornepedHsM YKIIOHOM mp7 = 10 u Ne 8 - mp8 = 20, KOTOpHIE BHIOUPAIOT
B 3aBUCHUMOCTH OT [uana30Ha H3MEPSEeMBIX PacCXOI0B U IIHPUHE
BogmocnuBa. [ myOuHy Bhipe3a AP, M, ompedesnsaioT KakK Pa3HOCTb MeXAy
caMol BLICOKOM M CaMOM HM3KOMW OTMEeTKaMH B rpeOHe Imopora WM II0

dbopmyne
AP = b/2mp, (1)

roe b - mmpuHa TrpebHs IIOpora IEPIeHOUKYJIIPHO K HaITpaBIeHUIO
TEYEHUS, M;

mp - KO3PPUIIMEHT IIONIEPEYHBIX OTKOCOB I'PeOHH.

8.2 Ecnu IIPU 3KCIINIyaTalluM BOOOCJIMBA HE€ BLHIOBUI'AIOT Tpe60BaHI/IH
K YMEHBIIEHHWIO THUIOPABIMYECKHUX IIOTEPh HAIIOPAa MW YBEIINYEHUIO
3HaAYEeHHusd IIpedeJIbHOI'O 3aTOIIJIEHHdA, TO IIPOAOJIbBHAsdA HOJIMHa IIOpPOora

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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MOXKeT OLITh YMeHbIlleHa A0 3Hmax. B 9ToM ciyyae gimrHa BepPXOBOTO
OTKOCa MpuHUMaeTcsa paBHOU Hmax,
COXpaHEHUU YKJIOHOB OTKOCOB. CONpszKeHUusA OTKOCOB C JHOM KaHajla
yCTPauBalOT B BUJIe BEPTUKAJIbHBIX YCTYIIOB (PUCYHOK 10 ¥ IyHKTHUPHBIE

JINHUU Ha PUCYHKeE 3).

8.3 Ol"paHI/IT-IeHI/Iﬂ IIpPUMEHEeHNsA BOOOCIIMBOB C TpPEYIOJILHBEIMHU

IoporaMu IIPUBEIEHBI B TaOIuIle 2.

Tadonuma 2

- OrpaHuyeHus

TPEYIrOJILHEIMHU ITIOPOTraMU

a HH30BOTO -

IIPUMEHEHU

BOOOCIINBOB

2Hmax npu

C

Tun TPEYTrOJIbBHOT O BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOTOB

HavMeHoBaHUe | € OCTPBIM | C 3aKPyTrJI€HHBIM
¢ V-00pa3HbIM BEIPE30OM
ITapaMeTpOB, rpebHeM rpebHEM
K093 puiineHTOB
U UX
IIOT'PELIHOCTEN npu h/AP < 1,0 | ipu h/AP > 1,0
Nel | Ne2 [Ne3[Ned4d|Ne5|Ne6
Ne 7 Ne 8 Ne 7 Ne 8
IHeucTByOIIUu = =
Hamop h, m 0,03*]0,03*
= 0,05* = 0,03* = 0,03*
= =
0,06**/0,10%* = 0,10** = 0,06** = 0,06**
[TortpaBka
OEUCTBYIOIIETO
Hamopa Knp, M - - - - - - 10,0005%*|0,0008*/0,0005*|0,0008*
[MMTruprHa
BogocnuBa b, m |=0,3|=0,3 = 0,3 = 0,5 = 0,5
BricoTra mopora| = =
P, m 0,06 | 0,06 = 0,15 = 0,15 = 0,15
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 16
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Tun TPEYTroJIbBHOTO BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOT'0OB

HauMeHOBaHME | C OCTPHIM | C 3aKPYyTJIEHHBIM
c V-00pa3HbIM BEIPE3OM
ITapaMeTpPOB, rpebHeM rpebHEM
K09 puiineHTOB
U UX
OTPEIIHOCTEN npu h/AP < 1,0 | ipu h/AP > 1,0
Nel | Ne2 [Ne3Ned|Ne5|Ne O
Ne 7 Ne 8 Ne 7 Ne 8
Koabdummenrt
pacxoma Cd 1,163|1,225|Cw™m. pucysku 4 u 5| 0,615 | 0,620 | 0,620 | 0,625
[Torpemuocts | *[0,5]%£[2,0
ompenereHusa + + Cnyyaunasa *+0,5
Cd, % (10Cv|(10Cyv|Cucremaruueckas
-9)1 | -9)] +2,5 +2,9 | £3,2 +2,3 | *2,8
[IpenmenbHOE
OTHOCHUTEJIbHOE
3aromienue Sgp| 0,75 | 0,65 |0,75/0,8(0,81|0,68 Ot 0,65 mo 0,75
Ipyrue
OrpaHUYEHUS: <4,2 | =8,2
= | =| =] = OJISE Mp | OJIsT Mp
h/P =35|=35/1,6|1,6|1,6|1,45 = 2,5 =10 = 20
b/h = 2,0
AP/P - - - - - - < 2,5 =25

* [IpuMeHSATb TOJIBKO TPU IIPOBEIEHUU 3SKCIEPUMEHTAbHBIX J1ab0paTOPHBIX
HCCIefOBaHUN BOOOC/IMBOB U3 TIJIaKOTO MeTajijla, OPrCTeKjIa MM IIOJOOHBIX

MaTepHuaos.

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Tun TPEYTroJIbBHOTO BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOT'0OB

IIOT'PELIHOCTEeN

HauMeHOBaHME | C OCTPHIM | C 3aKPYyTJIEHHBIM
c V-00pa3HbIM BEIPE3OM
ITapaMeTpPOB, rpebHeM rpebHEM
KO3 UIIMEHTOB
U UX

npu h/AP < 1,0 | mpu h/AP > 1,0

Nel | Ne2 [Ne3|[Ne4d|{Ne5[Ne 6

Ne 7 Ne 8 Ne 7

Ne 8

IIOBEPXHOCTHOM OTHEIKOM UJIN ITOOOOHBIX MaTepPHaoB.

** TIpuMeHSTH OIS HATYPHBIX BOJOCIUBOB U3 OeToHa U XKejme300eToHA C

9 YpaBHeHnuHe pacxoaa

9.1 YpaBHeHHe pacxoma Bogbl Q, M3/C, TP CBOOOJHOM HCTEYEHUU
IIOTOKA [IJIs BOOOCIUBOB C KOHCTPYKUUSAMU ITOPOTOB Ne 1 - Noe 6 mmeeT

CIIenyIoIInum BUM:

Q = (2/3)32cqcyvgbh3? = 1,7049 cqcybhl D,
(2)

roe b - mmpuHa BOOOCIINMBA, M;
g - YCKOpeHre CBOOOHOT O ITageHusi, M/c”;
h - u3aMepsieMbIl HAIlOp B BepxHeM Obede BOIOCINBA, M;
Cd - 6e3pa3MepHBIN KO3DPUIIMEHT pacxofa;

Cv - 663p§/3]§/16pHBII;I KO3 PUIIMEHT CKOPOCTH II0Oxoda IIOTOKa,
paBHbIU (H/h) / )

rae H - monHBIM HAloOp B BepxHeM Obede BOOOCIMBa, M

) PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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2
ol
H=h+—r,
2g (3)

roge & - KOppeKTusB KHHETHUYECKOM 9HEPIruuy,
V- CpenHdasa CKOPOCTE ITIOTOKA B TrHOAPOMETPHUYECKOM CTBOpE, m/cC.

9.1.1 YcnoBusi cBOOOOHOTO UCTEYEHUS BOTHOTO IIOTOKA Yepe3 Iopor
BOoAOCIUBa. BomoCIuBH C MOPOraMu, KOHCTPYKIIMKM KOTOPHIX YKa3aHBI
B 8.1 - 8.4, peKOoMeHOyeTCs HCIIOJIb30BATh TOJIBKO MPHU CBOOOTHOM
HCTeUYEeHUU BOOHOTO MOTOKa. CBOOOOHOE UCTEUYEHUE XapaKTePU3yeTCs
TaKUM 3aTOMJIEHMEM CO CTOPOHBI HUXKHEro Obeda COOpPYyXKeHUs, IIpU
KOTOPOM yBeNMYeHUe IIOJTHOTO Hamopa HuXHero Obeda - Hu.G He
BBHI3BIBAET M3MEHEHUS ITIOJTHOTO Hamopa B THAPOMETPUYECKOM CTBOPE
BepxHero Owneda. [Ipum cBOOOOHOM HMCTEYEHMM Ha HU30BOM OTKOCE
BOAOC/IIMBA YCTAHABIMBAIOTCS KPUTHYECKaAss UM CBEPXKPUTHYECKAs
(MeHbIIle KPpUTHUUYECKOM) TIIYOUHEL. [IpUHATO, YTO CBOOOOHOE UCTEYEHUE
COXpaHseTCss [0 IIpefeIbHOr0 OTHOCHUTEJILHOIO 3aTOIUIeHHs Sup =
Hu.6/H, mipy KOTOpPOM [ajbHellllee yBeJIMYeHUE Halopa HUXKHEro
6bedba HH.6 BHI3LIBAET  yBeJMYEHWE  IIOJIHOTO  HAlopa B
rugpoMeTrpudeckoM ctBope H Ha 1 %. Ecnu mpu 3kcmoayaTaluu
OTHOCUTENbHBIE 3aTOIIJIEHUS MEHbIle WM PaBHBI IIPEOeIbHOMY, TO
obecrieunBaeTCsi CBOOOOHOE MCTEYEHNE BOJHOTO IIOTOKA Yepe3 MOPOTHU
BOJOCJIUBOB, ¥ PACcX0OObl BOOHI OMHO3HAYHO OIIPENeNIiOTCS U3MEPEHUEM
YPOBHSI B OOHOM THAPOMETPUYECKOM CTBOpPE. 3HAUEHUS IPEeNbHBIX
OTHOCUTENBHBIX 3aTOIIEHUM OJIT KOHCTPYKIIUM ITOPOTOB ITPUBEOEHEI B
Tabnuiie 2.

Ecnu oTHOCHTEJIbHBIE 3aTOMJIeHus OOJbIlle YKa3aHHLIX B TaOnuie 2,
TO UCTEYEHHE BOOHOTO IIOTOKA CTAHOBUTCS 3aTOMNJIEHHBIM, W TIOJIHBIU
HaMop B TUAPOMETPHUYECKOM CTBOPE 3aBUCHUT HE TOJILKO OT pacxoja, HO
¥ OT Hamopa B HUXHeM Obede BopmocnuBa. B aToM ciiyyae He0oOXOOUMO
YCTPOMCTBO [OBYX YPOBHEMEPHHIX KOJIOALEB (B BEepXHEM W HUXKHEM
Obepax) U BBemeHUS B YypaBHEHHE pacxoma [IOIIOJITHUTEILHOTO
KoadduitmeHTa 3aTOMJIEHMS, 3aBHCAINEr0 OT OTHOCHUTEJIBHOTO
3aTomnJieHusi. TakKou peXUM HCTeYEeHHsS B HACTOSIIEM CTaHOapTe He
paccMaTpUBaeTCs U He PEKOMEHOYETCS OISl UCIIOIb30BaHUS.

9.1.2 Koadpdunmentsr pacxoma C4 @OJiS BOOOCJIHNBOB C OCTPBLIMU
[IoporaMu IIPakKTUYEeCKM He 3aBUCAT OT [OEeUCTBYIOLIEro Halopa Ipu
h = 0,1 M ¥© uUMeIOT NOCTOSIHHOEe 3HaueHue, paBHoe 1,163 mns
HecuMMeTpuyHOro nmopora Ne 1 u 1,255 gyt cuMmMeTpuyHOro nopora No
2.

[Ipu pelcTByIOIlEM HaAMNoOpe B Auama3doHe hmin <= h < 0,1 ™M
KoadduimeHT pacxoma Cq Ons rmopora Ne 1 BEIUUCIISAIOT IO GopMyJie
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15
Cd=1,163[1—¥] |

(4)

ITopor Ne 2 B HAaTYPHHEIX PycCJlaX M KaHaJlaX He IPUMeHsieTCs Mpu h <
0,1 m.

9.1.3 lpousBenenus Koa(pduimeHTa pacxoma U CKOPOCTH ITOAXOHa
motoka C4dCy [Ojisi BOOOCIIMBOB C 3aKPYTJIEHHBIMU T'PEeOHSIMH, T.e. C
nmoporamMu Ne 3 - Ne 6 ompepensOT no rpadpukaM Ha PUCYHKax 4 u 5 B
3aBUCHUMOCTH OT OTHOIIEHUS H3MEPEHHOro Hamopa K BEICOTE IIopora
h/P.

9.1.4 KoadpoduimeHTH CKOpOCTH moaxoma Cv OiIsi HECUMMETPUUYHBIX
rmoporoB Ne 1 u Ne 2 ompepernstoT mo Tabnuile b.1 unu rpaduky Ha
pHUCYHKEe 6, B KOTOPOM

bh_ k
A h+FP (5)

rge Aw - IOJollagb KHWBOTO CEYEHHS B THAPOMETPUUECKOM CTBOPE,
paBHas Aw = b(h + P).

9.2 VYpaBHeHHe pacxoma BOOBL [Jid BOOOCIWBA C TPEYrOJIbHBIM
IIOPOTOM C MTPOAOJILHBEIM V-00pa3HLIM BHEIPE30M [JIsI CBOOOOHOTO
HCTEeYEeHUs IMOTOKA UMeeT CJIeAyIOLINi BUM:

Q = 0,8CFCICYWgmphe?">, (6)

roe CF - KoadduiimeHT GOpPMEI JKUBOTO CeYEHHUS MOTOKAa Haj rpebHeM
TIopora;

mp - KO9DPUIMEHT MOMEPEYHOTr0 YKJIOHA I'PeOHS ITOPOoTa;

he - 90GEKTUBHBLIN H3MEPSEMBIM HAIIOP B THUIPOMETPUYECKOM
CTBOpe BepxHero Obeda, m

he = h - Kp, (7)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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roe Kp - monipaBKa [efCTBYIOIIET0 Hamopa, M.

[TonpaBky Kn mns obeux KoHCTpyKiui mopora (Ne 7 u Ne 8) GepyTt
1“3 TaONUIBI 2 ¥ UCIIOJIL3YIOT TOJILKO ITPU IIPOBeAeHUMN T1abopaTOPHBIX
TUOpaBIMYEeCKUX HCCIeOdOBaHUN BOOOCJIMBOB C IIPOOOJIBHBIM V-
o0pa3HBIM BHIpE30M. [IJId BOJOCIMBOB, HCIOIb3yEeMBIX B HATYPHBIX
pyciax u KaHajaX, TpuHuMaeTcs he = h.

CCv

(3

il

14 e

/r‘

1.2
1.1
P
10—
049
0 0.2 04 0,6 0.8 1,0 1.2 1.4 16 hip
a — mopor M3
CiCy
1.6 ‘/.H-—_.
]
1.5 v
1,4 /
13 /
1.2 7
11 /
1.0
1] 0.2 04 0,6 0,8 1,0 1.2 1.4 16 hP
6 — mopor M 6
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PucyHOK 4 - 3HaueHus K03 pUIimeHTOB pacxoa C y4eTOM CKOPOCTH

Imoaxoga Ojid TPeYroJIBHBIX ITOPOT0OB C 3aKPYTIJIEHHBIM rpe6HeM

CaCy

14

13

1.2 f#

. )l

LA
x

0,9

0,8

0 02 0.4 0.6 0.8 1.0 1.2 14

a — mopor Mo 4

CdCy

1.6 HhFP

14

¥

1.3

1,2 /-f"

-

1.0

098

0 0.2 o4 06 08 1,0 1,2 1.4

B —nopor MNe 5

1.6 hP

PucyHok 5 - 3HaueHusa KoapPUIIMEHTOB pacxofga C y4eTOM CKOPOCTHU

Imoaxoga Ojid TPeyroJIBHBIX ITOPOT0OB C 3aKPYTIJIEHHBIM TPGGHGM

®
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Pucynoxk 6 - KoapdpunueHTt ckopocTu nogxona notoka Cv

9.2.1 KoapdpumnmenTtrl pacxoma Cd ajss o0enx KOHCTPYKLUM ITopora
IIpUBeAeHbl B Tabmuie 2.

9.2.2 Tlpu h = AP kosdppunment ¢opmel CF = 1,0, ipu h > AP
BBIYUCJISIOT 10 (hOpMYyJie

Cr = 1,0 - (1,0 - AP/h)%. (8)

9.2.3 3mHaueHus npousBemeHuu KoappuumentoB CrCv B
3aBUCUMOCTHU OT oTHomeHuit AP/P u h/AP nipuBeneHs B Tabnuile b.2.

9.3 ITorpenrHoOCTSH ONpeae/iIeHUsI PacX0d0B BOIbI

9.3.1 OTHOCHUTENBbHAs IOTPEIIHOCTD Pe3yibTaTa U3MEPEHU pacxonia
3aBUCHUT OT TOYHOCTHU U3MEPEHUS Hallopa U TeOMeTPUUYECKUX pa3MepoB
BOLOCJIMBA, a TaKXKe OT IOTPELIHOCTH onpeneieHus Ko3(Q(PUIIMEHTOB,
HCIIOIb3YEMBIX [JI JaHHOU KOHCTPYKIIUU IIOPOTa B ypaBHEHUH pacxoia
BOLOCJIHBA.

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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9.3.2 MuHUMaJIbHbLIE MTOTPEITHOCTU OYAYyT, €CIIU IPU CTPOUTETHCTBE
WM MOHTaXe BOAOCJIMBOB C TPEYTrOJbHBIMM IIOPOraMy YYTEHH
TpeboBaHus 5.3.3. [nss KOHCTPyKumi Ne 1 - Ne 2 cucTeMaTudecKue
IIOTPELTHOCTH OIpefeneHuss Ko3(p(PUIMEeHTOB B ypaBHEHUU pacxopa
(BEIpakKeHHBIE B MPOLIEHTaX), KOTOPhle BKJIIOYAIOT MOrpemHocTu Cy U
Cd, MoryT OBITH OmpenesieHbl IIPU CBOOOOHOM HCTEYEHHU MOTOKA IIO0
dbopmyne, npuBemeHHOM B TabiuIle 2:

6c" = = (10Cv - 9). (9)

3HaueHusa O6¢" O KOHCTPyKUuM mOporoB Ne 3 - Ne 6 mIpuBeOeHHI B
Tabnune 2.

Crny4daunHble TOTPEIIHOCTH 3aBUCAT OT MOTPEIIHOCTEN HU3MEpPEeHUU
IIPU onpefesieHud KO3(pGUIIMEHTOB U IJIT KOHCTPYKIIMM ITOPoroB Ne 1;
Ne 3 - Ne 6 B COOTBETCTBUM C OAHHBIMU B Talbiuile 2 IIPUHUMAIOTCS
paBHBIMHU Oc' = 0,5 % u £2,0 %.

1 KOHCTPYKLMY TOPoroB Ne 7 1 Ne 8 OTHOCUTEIbHBIE ITOTPEIIHOCTHU
K03 GUIIMEHTOB pacxofa 3aBHUCSAT ellle U OT 3HAaYeHUS OelCTBYIOIIETO
Hallopa Hal HUXKHEW TOYKOM V-00pa3HOro HMpPOAOJIbHOTO BHIpE3a, T.e.
Oc' MPUHUMAIOT MO JAaHHBIM TaOIUIILI 2 B 3aBUCUMOCTH OT OTHOIIEHUS
h/AP, a OTHOCUTENIBbHYIO IMOTPEIIHOCTL OmIpenesieHuss Ko3phuilimeHTa
ckopocTu noxpxona Ocv, %, BEIYUCIIAIOT 10 opMyie

GcV = O,Sh/P (10)
9.3.3 Crmmoco6 pacuyeTa ITOTPENIHOCTH ONpemeeHUs PacXOmOB BOIHI,

BKJIIOYAIOIIIEeN pa3/IM4YHbIE COCTABIISIOIINE MOTPEHIHOCTEN pe3ybTaTa
W3MepeHuu, npuseneH B pasgesne 10.

10 ITorpemmrHOCTHL H3MEPEHHUST
pacxoaa BOObI

10.1 OO1Iue cBeOeHUus

10.1.1 ITorpemHOCTSL pe3ynabTaTa OOHOKPATHOTO u3dMepeHus 1mo PMI
29-99 [5] olileHMBAIOT Ha OCHOBAHUM M3BECTHBIX ITOTPEIIHOCTEN METOOA
1 TEXHUYECKUX CPEIOCTB U3MEPEHUMN.

10.1.2 B aTOoM pa3gesie IpUBEOEH pacyeT, KOTOPBIA II03BOJIUT
OLIEHUTH MOTPENIIHOCTh OIIpedesieHusaA pacxoma BoObl C¢ 95 %-Hou

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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OOBEPUTENBHOU BEPOSATHOCTHIO, T.€. B AUalla30He, B Ipegeaax KOTOPOTo
OeNCTBUTENIbHOE 3HadeHHWe pacxoma OymeT HaxomguThcsa B 19 u3 20
W3MEpPEeHUu.

10.2 ACTOYHHUKH MOTrPEIIHOCTH

10.2.1 HWCTOYHHUKM IOTPEIIHOCTHM MOZXKHO YCTAaHOBUTH, MCXOOs W3
ypaBHeHUuU pacxopa (2) u (6):

B 9TM ypaBHEHUS BXOOST UYHCJIOBBIE KOHCTAHTHI, IIOTPEIIHOCTH
KOTOPBIX PaBHA HYIIO; g - YCKOPEeHWEe CBOOOMHOTO ITafieHusI, 3HaYeHUe
KOTOPOTO 3aBUCHUT OT TreorpaduyecKux KOOpPAUWHAT, OOHAKO €ero
M3MEHEHUSI TaK HEe3HAYUTEJIbHBLI, YTO MNPU M3MEPEHUM pacxoja HUMU
MO2KHO ITpeHeOpeyb.

10.2.2 Heob6xogumo YYUTHIBATh crepnyronme HUCTOYHUKU
TTIOTPEITHOCTU:

- orpenenenue KoagpuiimeHToB pacxona Cd, CKOPOCTHU ITOOX00a BOObI
Cv u xoapduiumenta ¢Gopmbl CF, KOIUYECTBEHHBIE OII€HKU
IIOTPEITHOCTEM KOTOPHIX JaHBI B Tabnuile 2;

- U3MEPEHHUS pa3MepOB BOOOCINBA, HAIPUMEP IIUPHUHLI BOIOCIIHMBA b;
- U3MEPEHUs OeNCTBYIOIIEero Hamnopa h.

10.2.3 OTHOCuTesIbHAsI MOTPENIHOCTb M3MEPEHHUs pa3MepoB b u h
3aBHCUT OT TOYHOCTHU, C KOTOPOU HU3MEPSIUCh TIeOMeTpPUUYECKHUe
XapakKTEepPUCTUKM BOOOCIUBOB. Ha mnpakTuke 3Ta OTHOCUTEJIbHAsA
IIOTPEIIHOCTE II0 CPAaBHEHHIO C JOPYTHMH IIOTPEITHOCTSIMH MOZKET
OKa3aThbCAa HEe3Ha4YUTEJIbHOU. OTHOCUTENbHAsA IIOTPEIIHOCTh
W3MEpPEeHUsl Hallopa 3aBHCUT OT HWHCTPYMEHTAJIbHOM IIOTPELIHOCTHU
W3MEPUTEJIBHOTO YCTPOMCTBA, IIOTPEIIHOCTHM YCTAHOBKU €ro HYyIA
OTCYeTa U UCIO0JIb3yeMOI'0 MeTOga U3MEPEHUI.

10.3 TunsI DOrpenrHoCTeH

10.3.1 [TorpemnrocTu MOTYT OBITH CJIy4YauHBIMU u
CUCTeMaTU4YeCKUMHU; IIepBbEle BIWAIOT Ha  BOCIPOU3BOOUMOCTH
(TOYHOCTH BOCIIPOU3BENEHNSI), BTOPHIE - HA TOYHOCTh pe3yabTaTa.

10.3.2 CpenHekBagpaTUYECKYIO IOTPEIIHOCTh Sh OJIA N €OUHUYHBIX
H3MEPEeHUU IIepeMeHHON h, NPOBEOeHHBEIX B OOWHAKOBBIX YyCJIOBUSX,
clenyeT BBIUYUCIATH IO popMyIie
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5

> - |
Sl

(11)
rme fa - cpenHeapupMeTHUYECKOe [JIsi N U3MEePEeHUH.

CpeJIHeKBaJIpaTI/IquKOG OTKJIOHEHHUue Cpe)IHeapH(bMeTquCKOTO
3HAYEeHHUd Pe3yJibTaTa pPdaa H3MepeHHfI

HE

, BRIYHCIAIOT 10 (popmye

S5 = Sy, (12)

IIpenejibHasa IOTPENTHOCTE PaBHA YABOEHHOMY 3HA4Y€HHWUIO

SIE [P OOBEPUTEJILHON BEPOSATHOCTU 95 % (MHOXKHTENb 2 O3HA4aeT,
4TO n BeJuKO. [Ipu n = 6 MHOXUTEJIb paBeH 2,6; Ipu n = 8 OH paBeH
2,4; opun=10-2,3; npun = 15 - 2,1).

10.3.3 PeadynmpTaT u3MepeHUS  MOXKET  BKJII0YaThb  TaKXke
CUCTEMaTU4YEeCKyl0 IIOTPElIHOCTh; TOrZa IMOJIydeHHOe CpefHee
3HaueHue OyImeT OTIUYaThbCA OT [OeMCTBUTEJIbHOTO 3Ha4YeHUs
“3MepsseMod BenudYuHbl. Hampumep, IOrpemiHOCTh YCTaHOBKH HYIA
M3MEPUTEJIbHOTO YCTPOMCTBA II0 YPOBHIO BOIB Han rpebHeM ITopora
maeT 3HAYMTENbHYI0 CHCTEMATU4YECKYI0 IIOTPEIIHOCTh II0JIy4aeMOro
pe3ynbTaTa. MHOTOKpaTHOE NOBTOPEHUE HU3MEPEHUs He II03BOJIIET
n30aBUTHCA OT CHUCTEMATHUYECKON IIOTPENIHOCTH U [eHWCTBUTEIIbHOE
3Ha4YeHUe MOXKeT OBITh YCTAaHOBJIEHO TOJILKO C MCIIOJIb30BaHUeEM Oolee
TOYHOT'O HE3aBUCHUMOI'O METOJa.

10.4 TIlorpemHocTu 3HadyeHuu Ko03pPUiiMmeHToB pacxoma Cqd u
ckopoctu Tmopaxoma Boabl Cy, YCTaHOBJIEHHBIe B Tabmuie 2 u

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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onpepnensgiemble 1o ¢dopmyne (10), paccuyuTaHEl Ha OCHOBAHUU
pe3yIbTaTOB MHOTOYHMCIIEHHBIX TIATEJIhHO MPOBEOEHHBIX U3MEPEHNH,
KOJIMYECTBO KOTOPHBIX MOCTATOYHO [JIS ITOJTyYEeHUSI CPEeOHEr0o 3HaUEeHU
C BBICOKOUM TOYHOCTBHIO BOCIIPOU3BEIEHUS.

10.5 OTHOCHUTE IbHbIE IIOTPEIIIHOCTH BEJIMNYHH, ONpeaeasieMbIX
IIPM NIPOEKTHPOBAaHHUH U M3MeEPsieMbIX IOIb30BaTeJ/IeM

10.5.1 Pe3ynbTaThl U3MEPEHUN, OlleHUBaeMbl€e IIPU IIPOEKTUPOBAHUU
U BBHITIOJTHSIEMBIE MMOJIb30BaTEJIEM, UMEIOT CIIy4alHbIe u
CHCTeMaTU4Y€eCKHe MOTPEITHOCTH.

10.5.2 TTocKOMBbKY CIIOCOOBI M TEXHUYECKHEe CpelCTBa HM3MEPEHUH,
IIPenyCMOTPEHHBIE TPOEKTOM, MOT'YT OBITh 3aMEHEHHI, TO B 9TOM ClIydae
3apaHee Helb3s yKa3aTh 3HAaYEHHUSI COOTBETCTBYIOIINX OTPEIIHOCTEN;
OHU [OOJIKHBI OBITH OIIEHEeHBl II0JIb30BaTeleM. Hampumep, aHanu3
TEXHUYECKOTO0 CpeAcCTBa H3MEPEHHs MHIUPHUHBI BOOOCJIMBA ITIO3BOJIUT
[I0JIb30BaTEJII0  ONpPEfeNIuTh IIPEedesibHyI0 WA  OTHOCUTEJIBHYIO
MMOTPEIIHOCTDh 3TOM BEJTUYUHEIL.

10.5.3 OTHOCUTEeNIbHAS OTPELIHOCTh U3MEPSAEMOr0 Halopa OOoJIKHa
OBITH OIlpefdesieHa C y4YeTOM OTIOENIbHBLIX IIOTPEITHOCTEM pa3JInYyHOM
MIPUPOAE], HANpUMep: HWHCTPYMEHTAJIbHOM IIOTPEIIHOCTH CpPEeAcTBa
W3MEPEHUs, 3aBUCAMNIEM OT YYBCTBUTEJIbHOCTH M3MEPUTEIHBHOIO
YCTPOUCTBa, MOPTa MHOAUKATOPHBIX MEXaHU3MOB (B COOTBETCTBYIOIIUX
ciay4dasix) ¥ T.O., IIPUBEOEHHOUW IIOTPEIIHOCTH YCTAHOBKH HYIJIS,
CpegHEeKBaJpaTU4YEeCKON  IIOTPEIIHOCTH  CpegHeapudMeTU4IeCKOro
3HAUYEHUS B POy U3MEPEHUMU.

10.6 CyMMHUpOBaHHE OTHOCHTE/IbHBIX IO PEIIHOCTEeH

10.6.1 CymmapHBle cucTeMaTH4yecKas U Cly4dalHasl IIOTrPEIIHOCTU
BKJIIOYAIOT HECKOJIbKO OTHOCHUTENIbHBEIX U (MJIM) IIpenebHBIX
IIOTPEIIHOCTEeN, KaXKaasd U3 KOTOPHEIX MOXKET COCTOATh U3 HECKOJIbKUX
cocTaBisaomux. Ecnu cocTaBifgwlye OTHOCUTEJIBHBIX IOTPEITHOCTEN
HEe3aBHUCUMBI, MaJibl U MHOTOYMCJIEHHB, TO UX MOXHO OOBEOUHUTH B
BUle CYMMapHOU CJIlydalHOU U CUCTEMATUYECKOU IIOTrPEeIIHOCTEU C
OOBEPUTEJIBHOU BEPOSITHOCTBIO 95 %.

10.6.2 VYuuteiBag TO, YTO Clly4alHbBle U CUCTeMaTU4YeCKue
COCTaBJIAIONINE NOTPEIIHOCTY UMEIOT Pa3Hy0 IPUPOOY, CKIaablBaTh UX
apudpMeTnYeCcKu Henb3sd. B To XkKe Bpems, B coorBeTcTBUu C 10.6.1,
pa3nuyHbIEe ClIydalHble U CHUCTeMaTU4YeCKHe IIOTPEIIHOCTH MOXKHO
CyMMHUPOBaTh B BHUOE KBaApaTOB WX 3HAYEHUU C IIOCIEOYIOIINM
M3BJIeUEeHVEeM KBaJPATHOTO KOPHS U3 9TOU CyMMHI.
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10.6.3 CnyualiHy!0 IIOIPeIIHOCTb OIpefdesieHus pacxopa 6'Q, %,
BBIYUCJISIOT 10 hopMYyJie

5 =+, J50 48] +1,5781

(13)
roe O'c - chydaliHasd mnpenenbHas IIOTPELIHOCTh KO3(pPUIMEeHTOB
CdCvCF, %;

6'b - cmy4yaliHas npenesnbHas MOTPENTHOCTL u3MepeHus b, %.
0'b BRIUMCHAIOT IO popMyJie
lllllllr
5 =100 x>
b (14)

roe A'p - cny4dariHas abCOTI0OTHAS ITOTPEITHOCTh U3MEPEHUS IIUPUHBL;
6'h - cmyyaliHasi OTHOCUTEJIbHAS MOTPEIIHOCTh u3Mepenus h, %.

6'h BRIUKCHAIOT IO popMyJie

§ =B 455 +48T, (15)

rge 6'1h, 6'2h - coy4aliHble TIOTPENIHOCTH M3MepeHul Hamnopa, % (cM.
10.5.3);
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r

F- T1mpepesibHas ~— CpedHEKBaApaTUdYecKas  ITOTPEIIHOCTh
pe3yJibTaTa HW3MEPEHUs CcpemHeapudMETUUYECKOTO 3HaYeHUs
Haropa IIpU ITOCTOSTHHOM YPOBHE BOAbI, %.

f

EF MOXKHO JIeTKO OILIeHUTb, €CJIU [OJI1 WU3MepeHUs YpPOBHS BOOEL
HMCIIONIb30BaTh BOOOMEPHYIO peuky. [Ipu wucmonb3oBaHuM mOpubdopa C
IM(pPOBOM WU HEIPEPHIBHOW perucTpaluen IpenebHas CiiydalHas
IIOTPEITHOCTh CYUTHIBAEMOTO YPOBHS BOALI MOXKET OBLITh yCTaHOBJIEHaA
110 pe3yJibTaTaM 1ab0paTOPHBIX WU HAaTYPHBIX UCIIBITAHUM.

10.6.4 CucteMaTU4YeCKyl COCTaBJISIOLIYI0 IIOTPEIIHOCTh pacxona
BOAEL 6"Q, %, BEIYUCIIAOT 10 popMyJie

tt #d (] dow
b= R[5 B0 41,575, (16)

roe K - KO3(QOUIIUMEHT 3aBUCHMOCTH OTHOEJIbHBIX HEHWCKITIOYEeHHBIX
CUCTEMaTU4YECKUX [IOT'PEeLIHOCTeN oT BHIOpaHHOMU
OOBEPUTEIBHOU BEPOSITHOCTU P IpHU UX pacIpeneeHuu (Ipu
P =095 K=1,1);

0"c - cucteMaTrdeckas npefenbHasi OTHOCUTEJIbHAS IIOTPEIIHOCTD
K03hpunueHToB CdCvCF, %;

0"p - cuctemaTuyeckas npeneabHasi OTHOCUTEJIbHASA IOTPEIIHOCTD
usMmepenus b, %,

6"b BRIYUCHAIOT IO popMyJIe

HE E % 100,
b (17)
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Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Ba3a HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

6"h - cucreMaTudeckass OTHOCUTENbHAS MOTPEIIHOCTb U3MePEHUS h,
%

6"h BRIYMCHIAIOT IO popMyIie

_ +1UDJM;2 + AR AR
- h ’ (18)

5

roe Ah"y - cuctemaTtudeckass aOCOJIOTHAS IIOTPEITHOCTh M3MEPEeHUs
Haropa (cMm. 10.5.3);

Ah"o - cuctemaTtudeckasi abOCOJIIOTHasl TMOTPEIIHOCTh YCTaHOBKHU
HyJI OTCYeTa Hallopa;

Ah"K - omubKa omnpepgesieHusT TIIONpaBKu K 3ddekTuBHOMY
OenCcTBYyIOIIeMy Hamopy no ¢gopmyne (7), paBHas 0,2 MM.

10.7 IIpencraBjieHHue pe3yjIbTaTOB

10.7.1 HecMmoTpsi Ha TO, YTO JKeJaTEIbHO U HHOTIA HEOOXOOUMO
OTOENbHO  yKa3biBaTh IIOJIHbIe TNPUBEAEHHBIE  CIIydYaWHble U
CHUCTeMaTU4YeCKHe MOTPEIHOCTU, Pe3yJIbTaThl CJIeAyeT NIPEeACTaBIsATh B
6onee npocToi ¢popme. C 3TOU 1ENTBIO0 CIIYYalHYI0 ¥ CUCTEMaTUUYECKYIO
IIpefenbHbIE TOTPEIIHOCTH OObeOuHSIOT, U 00IMasi MTOTPEeITHOCTD
“3MepeHu pacxomga Bogwl 6Q, %, OymeT paBHa:

5=+l + (50

11 Texunuyeckue TpebOOBaHUS K CPEJCTBAM N3MEPEHUM YPOBHS BOOHI
U K KX YCTAaHOBKE Ha BOOOCIIMBaxX C TPEYTrOJIbHBIMU IIOporamu - no MM
2406-97[1].

12 MeToouKa TIIOBEPKM pPacXogoMepoB C  UCHIOJIb30BaHUEM
BOIOCJIMBOB C TPEYTOJBHBIMM IToporamMu - mo MU 2406-97 [1] u MU
1759-87 [6]. TlorpemHOCTM HOBEPOK M HUX pe3ynabTaThl - 1o IIP
50.2.006-94 [7].
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ITPAJIO2KEHMUME A
(cnpaBO4YHOE)

PacnpeneineHue CKOPOCTeH
BOJHOI'O IIOTOKA B
THIPOMETPHYECKOM CTBOpeE

A.1 [lna wu3MepeHUs pacxXogoB C 3aJaHHOUW TOYHOCTBIO C
KWCIOJIb30BAHUEM  BOOOCJIMBOB U  TUAPOMETPUUYECKUX  JIOTKOB
pacrpenesieHre CKOPOCTEU BOOHOI'O I[IOTOKA B TUAPOMETPUYECKOM
CTBOPE [OJI?KHO OBITH HOPMAaIbHBIM.

A.2 PacmnpeperneHue CYUTalOT HOPMaJIbHBIM, €CJIM KaHajll HUMeeT
IPSIMOJIMHENHBIM MOOXOOHOM Yy4YacCTOK C 3adaHHOUW UM OOJIbIIel
OJIUHOM C CHMMETPUYHBIM IIONEPEYHBEIM CedeHHeM. XapaKTepHasd
0COOEHHOCTh TAKOT'0 pacIpeleeHnus - CHMMETPUYHOe paclpeneneHue
CKOPOCTEM MO OTHOIIEHUWIO K BEPTUKAJIbHOM OCH BOOOTOKA MUJIM KaHala;
pacIioyoxkeHre BeKToOpa MaKCUMaJIbHOM CKOPOCTH B TOYKE, OTCTOMAIIEH
OoT mHa moToka Ha 0,6 rinyOuHBI M cpefHel CKOPOCTH IIOTOKa - Ha 0,4
TJIyOUHBEI.

A.3 Ha ©pucyske A.1 1puBeneHbBl H30TaXu pPa3JIUYHOIO
pacrupepnesieHdsi CKOPOCTEU B KMBOM CEYEHUU TUAPOMETPUYECKOTO
cTBOpa. M30Taxu moKa3blBalOT JIMHUM PaBHBIX CKOPOCTeN. [loKka3aHHEbIE
IIPUMEPHI pacnpeneneHus CKOpOCTen cienyet IIpu3HaBaTh
YOOBJIIETBOPUTENIbHEIMU [JI1 KMCIIOJIb30BaHUS B pacuyeTax IpeneibHbIX
IIOTPEIIHOCTEN OoIpeaeneHus KO3pPUIMEHTOB pacxoaa, IIPUBegeHHBIX
B TabOuIle 2 HaCTOSIIEro CTaHZapTa.

A.4 TlpepenbHBIM 3HaYE€HWEM HECUMMETPUYHOCTU paclpenesieHus
CKOPOCTeH CJiefyeT CUYUTaTh OTHOIIeHHe Ko3apduimeHta Kopumomnmca
JIEBOU YaCTU CedyeHUs KaHajla K IpaBOU 3a BHIYETOM €OUHUIIbI, PaBHOU
12,3 %, moka3laHHOU Ha pucyHKe A.l c).

A.5 HaunyyummMm pacrnpepeeHrueM CKOPOCTeU B TUAPOMETPUYECKOM
CTBOpe cJlefyeT CUUTATh yKa3aHHoe B A.4 oTtHoueHue, paBHoe 0,9 %,
IMOKa3aHHOe Ha pucyHke A.1 f).
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Pucynok A.1 - IIpuMepsl pacupenesieHnss CKOPOCTEN B
TUIPOMETPUUECKOM CTBOPE BepXHETO Obeda COOPYyKEHUS
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ITPAUJIIO2KEHHUE b
(coipaBO4YHOE)

Ta0aunbl KO3OOUIHEHTOB
¢GopMBI M CKOPOCTH ITOIX01a

Taonuma bB.1 - 3Hauenusa Ko3poduiimeHTa CKOPOCTH IIOogxomda
xkupkoctu Cy (B coorBercTBUuu ¢ MU 2406 [1])

0,00 | 0,01 0,02]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 (1,010/1,011/1,012|1,012(1,013|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(1,110(1,115/1,120|1,125|1,130(1,136|1,141

0,7 (1,147/1,152|1,158|1,165(1,172/1,179|1,187|1,195|1,203|1,211
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Tab6numa B.2 - 3Hauenus npousBenerHuss CYVCF B 3aBUCHUMOCTH OT
h/AP u AP/P (B coorBeTtcTBuu ¢ UCO 4377 [4])

AP/P

h/AP
02,04 06 081012 |14 |16 |18 | 20| 22|24 2,6

0,05/1,000|1,000(1,000(1,000/1,0001,000{1,000{1,000(1,000(1,000(1,000|1,000|1,000

0,10{1,000|1,000(1,000(1,000{1,000(1,000{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{1,000{1,000{1,000(1,000(1,000(1,000|1,000|1,000

0,20{1,000(1,000(1,000(1,000{1,000/1,000{1,000{1,000(1,000(1,000(1,000|1,000|1,000

0,25|1,000{1,000(1,000{1,000{1,0001,000(1,000(1,000(1,000(1,001|1,001|1,001|1,001

0,30/1,000(1,000(1,000/1,0001,000/1,000(1,001(1,001/1,001/1,001|1,001|1,001{1,001

0,35/1,000{1,000(1,000/1,000/1,001/1,001(1,001{1,001/1,001/1,002{1,002{1,002{1,002

0,40/1,000|1,000(1,000/1,001/1,001/1,001{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
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AP/P

h/AP
02,04 06 081012 |14 |16 |18 | 20| 22|24 2,6

0,65/1,000|1,001{1,003|1,004|1,005/1,006(1,008(1,009(1,010(1,011|1,012|1,013|1,013

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|1,017

0,75|1,001/1,002{1,004|1,006{1,008/1,010(1,012{1,013(1,015|1,016(1,018|1,019|1,020

0,80(1,001{1,003|1,005/1,008/1,010(1,012{1,0141,016|1,018|1,020|1,021|1,023|1,024

0,85(1,001/1,004(1,007|1,009/1,012{1,015/1,017{1,020(1,022|1,024/1,025|1,027|1,029

0,90/1,001|1,004|1,008/1,011/1,015/1,018(1,021|1,023|1,026|1,028|1,030|1,032{1,034

0,95/1,002|1,005(1,009|1,014/1,017/1,021|1,0241,027(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(1,007/1,0131,018|1,023|1,028{1,032{1,036{1,039(1,042{1,045|1,048|1,050

1,10(1,001/1,006(1,012/1,019/1,024|1,029{1,034|1,038(1,042|1,046(1,049|1,052|1,054

1,15/0,997/1,004/1,011|1,017|1,024|1,029|1,034|1,039{1,043|1,047{1,050{1,053(1,056

1,20(0,993/1,000(1,007|1,015|1,021|1,028{1,033|1,038|1,042{1,047{1,050(1,054|1,057

1,25/0,986|0,994/1,003|1,011|1,018|1,024|1,030|1,036{1,040{1,045|1,049(1,052(1,056
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h/AP

AP/P

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

1,30

1,35

1,40

1,45

1,50

1,55

1,60

1,65

1,70

1,75

1,80

1,85

1,90

®

0,979

0,971

0,962

0,953

0,943

0,932

0,922

0,911

0,900

0,889

0,878

0,867

0,856

0,988

0,980

0,972

0,963

0,954

0,944

0,934

0,924

0,914

0,904

0,893

0,883

0,873

0,997

0,990

0,983

0,974

0,966

0,957

0,947

0,938

0,928

0,918

0,908

0,898

0,889

1,005

0,999

0,992

0,985

0,976

0,968

0,959

0,950

0,940

0,931

0,922

0,912

0,903

1,013

1,008

1,001

0,994

0,986

0,978

0,969

0,961

0,952

0,942

0,933

0,924

0,915

1,020

1,015

1,009

1,002

0,995

0,987

0,978

0,970

0,961

0,952

0,943

0,935

0,926
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1,026

1,022

1,016

1,009

1,002

0,995

0,987

0,978

0,970

0,961

0,953

0,944

0,935

1,032

1,027

1,022

1,016

1,009

1,001

0,994

0,986

0,977

0,969

0,960

0,952

0,943

1,037

1,033

1,028

1,022

1,015

1,008

1,000

0,992

0,984

0,976

0,968

0,959

0,951

1,042

1,038

1,033

1,027

1,020

1,013

1,006

0,998

0,990

0,982

0,974

0,966

0,957

1,046

1,042

1,037

1,031

1,025

1,018

1,011

1,004

0,996

0,988

0,980

0,971

0,963

36

1,050

1,046

1,041

1,036

1,030

1,023

1,016

1,008

1,001

0,993

0,985

0,977

0,968

1,053

1,050

1,045

1,040

1,034

1,027

1,020

1,013

1,005

0,997

0,989

0,981

0,973
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AP/P
h/AP

02,04 06 081012 |14 |16 |18 | 20| 22|24 2,6

1,95/0,845|0,863/0,879|0,893|0,906|0,917(0,926|0,935|0,942|0,949(0,955|0,960|0,965

2,00/0,835|0,852(0,869|0,884|0,896/0,908/0,917(0,926|0,933/0,940|0,946|0,952|0,957

2,05|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

2,10/0,814/0,833(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

2,20/0,794/0,813|0,831|0,847/0,861/0,872(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|0,911|0,916

2,30/0,774|0,795|0,813|0,830|0,843|0,855|0,866(0,875|0,883|0,891/0,897|0,903|0,908

2,35|0,764|0,785|0,804|0,821|0,835|0,847/0,856(0,867(0,875|0,883|0,889|0,895|0,900

2,40/0,755|0,776|0,796|0,812/0,827/0,839/0,850(0,859|0,867/0,875|0,881|0,887|0,893

2,45|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

2,50]0,737|0,759|0,779|0,796/0,811/0,823|0,834|0,843|0,852|0,859|0,866|0,872|0,878

2,565|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
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AP/P
h/AP

02,04 06 081012 |14 |16 |18 | 20| 22|24 2,6

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

2,65|0,711|0,734(0,755|0,772|0,787/0,800(0,811(0,821|0,829|0,837|0,844|0,850|0,856

2,70]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

2,75|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

2,80/0,687|0,711|0,732|0,750(0,765/0,778|0,790(0,799|0,805|0,816|0,823|0,829|0,835

2,85|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

2,90/0,671|0,696|0,718|0,736|0,751/0,764(0,776|0,786|0,795|0,802|0,809|0,816|0,822

2,95|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(0,657/0,682|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|0,771|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
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h/AP

AP/P

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

3,25

3,30

3,35

3,40

3,45

3,50

3,55

3,60

3,65

3,70

3,75

3,80

3,85

®

0,622

0,616

0,610

0,603

0,597

0,591

0,586

0,580

0,574

0,569

0,563

0,558

0,553

0,649

0,643

0,637

0,631

0,625

0,619

0,613

0,608

0,602

0,597

0,592

0,587

0,582

0,671

0,665

0,659

0,653

0,648

0,642

0,637

0,631

0,626

0,620

0,615

0,610

0,605

0,690

0,684

0,678

0,672

0,667

0,661

0,656

0,650

0,645

0,640

0,635

0,630

0,625

0,706

0,700

0,694

0,688

0,683

0,677

0,672

0,666

0,661

0,656

0,651

0,646

0,641

0,720

0,714

0,708

0,702

0,696

0,691

0,686

0,680

0,675

0,670

0,665

0,660

0,655
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0,731

0,725

0,720

0,714

0,708

0,703

0,697

0,692

0,687

0,682

0,677

0,672

0,667

0,742

0,736

0,730

0,724

0,719

0,713

0,708

0,703

0,698

0,692

0,687

0,683

0,678

0,751

0,745

0,739

0,733

0,728

0,723

0,717

0,712

0,707

0,702

0,697

0,692

0,687
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AP/P
h/AP

02,04 06 081012 |14 |16 |18 | 20| 22|24 2,6

3,90(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

3,95|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

4,00/0,538/0,567|0,591|0,611|0,627|0,641|0,653|0,664|0,674(0,682|0,690/0,697/0,704

ITPNIIO2KEHUWUE B
(coipaBO4YHOE)

ITIpuMep onpeneieHUsi pacxoaa
BOJbI H BHIYHCJICHHUS €T 0
OTHOCHTE/ILbHOM NMOTPEIIHOCTH
IIPH OJHOKPATHOM H3MEpPEeHHH

B.1 Hcxopnble pmaHHBIe. BOOoCiIuB C TPEYroJBHBIM IIOPOrOM

1
KOHCTPYKLUU CO CBOOOOHBIM ucteuenueMm; P = 1,0 m; h = 0,67 m; b

-U
10 m.

B.2 IIpu Hamope 6omnee 0,1 M KoadpdpuiimeHT pacxoga U3 TaOIUILI 2
paseH Cq = 1,163.

B.3 KoadduimeHt ckopocTu moaxoma noTtoka Cy ompenenseM U3
pucyHka 6. [Iji1 3TOro BBIYMUCIIIEM IIJIOHIadb JKUBOTO cequHﬂ B
rugpoMeTpudeckoMm ctBope Aw = B(h + p) = 10(0,67 + 1) = 16,7 M2

(2/3)1 5Cdbh/Aw (2/3)1 5><1 163%x10x%x0,67:16,7 = 0,254

ODTOMYy 3HaueHUI cooTBeTCcTByeT Cy = 1,054.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

B.4 BreiuucrnseM pacxon BOOHI:

‘Y Q = (2/3)3/2Cqcvgl/2bn3/2 =
(2/3)°/ ><1,163><1,054><\/9,81><10(O,67)3/ =11,46 M3/C.

B.5 OTHOCUTENbHBIE MMOTPEITHOCTU KO3GPUIIMEHTOB MPUHUMAEM M3
9.3.2:

6'c = +0,5; 8"¢c = £(10Cv - 9) = 1,54 %.

B.6 IlpuBenmeHHasi HOTPELIHOCTb U3MEPEHUS IIUPUHBEL BOOOCIIMBA
OynmeT 3aBUCETh OT CHCTEMATHUECKOM COCTaBSOlIel, KoTopas IIpU
KCIIOJIb3YeMOM cpencTBe uaMmepenus pasHa 0,01 m:

6"p = 0,01/10 x 100 = 0,1 %.

Cnyya¥iHasi  COCTABASIONIAsi TPHU  BHIIOJHEHUHM  HECKOJIbKUX
M3MepeHu’ npeHeOdpekuMo Majla U ee MOXKHO ITpuHsITh 6'p = 0.

B.7 TlorpemHoCTh U3MEpPeHUs Hamopa OyageT 3aBUCETh OT
IIOTPEIIHOCTEX YCTAHOBKM HyJII OTCYeTa OT CJIy4YauHOUu U
CHUCTEMATUYECKOU COCTABJIAIOINIUX IOTPEIIHOCTU U3MEPEHUS YPOBHA
BO[HEL.

[TorpemrHoCcTh YCTAaHOBKM HYJS OTCYeTa [Jid HCIIOIb3yeMOTO
obopymoBaHus OymeT paBHa =3 MM. DTO 3HadyeHUe OyOeT IIpenesbHOM
abCcomoTHOM CHUCTEMaTU4YEeCKOU IIOTPELIHOCTBIO. Cny4yaviHOU
CcoCTaBJIsIIoONIey He OydeT, T. K. IO CIedyollel IMOBEepKU 3HAUeHUe He
U3MEHSIeTCSH.

CrnepgoBaTeIbHO:
6'1th = 0:1 6"p = (0,003/0,67) x 100 = 0,45 %.

B cnydae uCIIONb30BaHHOTO O00OPYHOOBaHUS CpedHEKBaapaTHdYecKas
IIOTPEIHOCTL cocTaBisdgeT *+2,5 MM. CucTeMaTU4YeCKHe TOTPEITHOCTHU
MU3MEPEeHUsT yPOBHS  BOOBI  3aBUCSIT OT  HMHCTPYMEHTAJIbHBIX
MMOTPENIHOCTEN YPOBHEMEDPA.

I[To pe3ynbTaTaM HCILITAHWM ObBlJIa oOmOpedesjieHa OCTAaTOYHAasd
cuCTeMaTH4YecKas IpenesibHas IOTrPeIIHOCTh, PpaBHas +2,5 MM.

Takum o6pa3om, SE OymeT paBHa:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

SE = 0,0025/0,67 x 100 = 0,37 %;
6"2h = £0,0025/0,67 x 100 = 0,37 %.

[Tpenmonarasi, 4Yto O6'h 1mpeHeOpPexRXMMO Majla, IIOTPEIIHOCTHU
W3MEePEHUSs YPOBHS BOObI PaBHBI:

5y = £8 +457 =140 +4 %037 = £0,74%;

5 =+, [160 + 281 = 4,045+ 0,37 = £0,58%,

B.8 CnyuaiiHasi OTHOCUTEIbHAS MOTPEITHOCTD OIpenesieHrus: pacxona
BOMLI PaBHAa:

5= 1B+ 87 +1,58 +1,575% = £0,5 +0+225% 0,74 = £1.21%

B.9 CuctemaTtuyeckasi OTHOCUTeJIbHaS IIOIPEIIHOCThL OIpenesIeHus
pacxoza BOOBI paBHA:

85 = iJﬁf +87 41,57 41,587 = 1547 40,1 +2,25%0,58" =177 %

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

 Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 42
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B.10 CyMMapHas{ OTHOCHUTEJIbHAsA IIOTPEIITHOCTL OIIpelesiIeHusAa
PacCxoia BOObBI PaBHA:

60 = £(1,21% + 1,77%)12 = +2,14 %.

PG3YTH:>T&TBI oripepgesieHnus pPacCXoda BOIOBI CIieAyeT IIPEeOCTaBIJIATE B
cllieoyroiieM Buge:

Q = (11,46 + 0,24) Mm/c.

ITPAJIO2KEHHUE T
(copaBO4YHOE)

buoaunorpadusa

[1] MU 2406-97 TocynapcTBeHHasi cucTeMa o0ecliedeHusI eqUHCTBa
n3Meperui. Pacxom XKUOKOCTH B OTKPBEITEIX KaHajlaX CHUCTEM
BOOOCHAOXKeHUSA ¥ KaHanu3aluuu. MeTonuKa BHIIIOJIHEHUS U3MepeHUu
IIPYU IIOMOIIY CTaHOAPTHEIX BOOOCTINBOB U JIOTKOB

[2] UCO 4360-84 H3mepeHHEe pPacxXOOgoOB KHUOKOCTH B OTKPBITHIX
pyciax ¥ KaHajaX BOOOCJIMBAMH U JIOTKaMU. BOmOCIUBLI TPEYTOIbHOTO
npoduns

[3] UCO 9827-94 H3mepeHHE PaCXOOOB KHUOKOCTH B OTKPBITHIX
pycnax # KaHajlaX BOOOCJIMBAMM M JIOTKaMH. BoOOoCIuBBEL C
TPEYTOJILHBIM 00TeKaeMbIM npoduieM

[4] UCO 4377-2000 M3MmepeHHE pPacxoOoB KUOKOCTU B OTKPBITHIX
pyciax ¥ KaHajlaX C HCIIOJIb30BaHHEM COOpPYXKeHUuul. BomociuBEL
TPEYTOJILHOTO NTPOdUsIsA C mIOCKUM V-00pa3HbIM BEIPE30M

[5] PMI' 29-99 T'ocymapcTBeHHasi cucTeMa oOecrnedeHUsI eOUHCTBa
n3sMepeHud. Metponorusi. OCHOBHbBIE TEPMUHEI U OIIpefesIeHUs

[6] MU 1759-87 I'ocynapcTBeHHasi cucteMa obecliedyeHusI eOuHCTBa
n3MepeHu. Pacxon BOObl Ha peKax M KaHajlaX. MeToOguKa BHIIIOJTHEHUS
H3MEPEHU METOAOM «CKOPOCTH - IJIOIIaab»

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[7] TIP 50.2.006-94 TIIpaBuna 1m0 MeTpPOJOTHHU. ['OCymapcTBeHHas
cucteMa oOecIleYyeHUsI eOUHCTBAa HU3MepeHui. [TopsmoK IpoBeOeHUs
TIOBEPKU CPENCTB U3MEPEHUMN

KmtogyeBble CI0Ba: BOOOYYET, BOOOCJIMBEI C TPEYTOJIbHBIMU TOPOTaMH,
KOHCTPYKIIMY BOOOCIIMBOB, HAalOp, Pacxoj BOObI

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 44



