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TOCYIAPCTBEHHBIU CTAHIAPT POCCUUCKOH
O®EODEPAIINHA
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N BOOOXO34AUNCTBEHHBIX CUCTEMAX
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1 PABPABOTAH TexHu4yecKuM KOMHUTETOM IO CTaHOapTulauuu TK
317 «W3MepeHUe pacxomoB XKUOKOCTU B OTKPHITEIX BOOOTOKaX U
KaHanax», BHUHM I'mgporexunku u Mmenuopanuu uM. A.H. KocTukoBa
(THY BHWWI'uM), BHHUHM Pacxomometpuu (O®I'YII BHHWHWP), HUU
BopmocHaOxkeHusI, KaHaju3allMy¥, THUOPOTEXHUUYECKUX COOPYKEHUU U
nHXKeHepHou rupporeonoruu (HUWU BOJIT'EO), T'ocymapCTBEHHBIM
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[Mpunoxenune I'. Bubnuorpadus
T'OCT P 51657.4-2002

TOCYIAPCTBEHHBIY CTAHIAPT POCCUUCKOH
OENEPAIINHA

BOJIOY‘IET Ha THOPOME/JIHOPATHBHBIX H BOI[OXO3H§ICTBGHHI>IX
CHCTEeMaXx

NU3IMEPEHHUE PACXOOOB BOIbI C UCITIOJIB30BAHUEM
BOOOCJINBOB C TPEYT'OJIbBHBIMMU ITIOPOT'AMHA

OO01IMe TeXHUYEeCKHe TpedoBaHusI

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 O0s1acTh IpUMEHEHHus

HacTosgmu#i cTaHOapT YyCTaHaBIWBaeT OOIIMe TeXHUYECKHUe
TpeboBaHUs K BOOOC/IMBAM C TPEYTOJIbHBIMM IIOPOTaMM TPEX TUIIOB: C
OCTpPHIM IpeOHEM, 3aKpYTI€eHHBIM IpeOHeM, MPOOOIbHEIM V-00pa3HbIM
BBIPE30M; MECTy YCTAaHOBKM COOPYXKEHHUH; CII0CO0y u3MepeHUus
00BbEMHOTO0 pacxofa BOALI B OTKPBITHIX KaHajlaX C MOPaKTU4YeCKH
YCTAaHOBUBIIUMCS WA MEIOJI€EHHO U3MEHSIOUIUMCS PEeXNMOM TEeUYEeHUS.
Takoii pexXUM TedYeHUS OTpaHWYeH HOOKPUTUUYECKUM IIOTOKOM, IMIpHU
KOTOpPOM TJIyOMHa BOMALI [0 COOPYyXKeHHus OoJibllle KPUTUYECKOM.
OKcITyaTalsi  BOOOC/IMBOB  OCYIIECTBASIETCSI NOPHA  CBOOOOHOM
HCTEYEHUU XKUOKOCTU, IPU KOTOPOM OIIpPEefesiieMblii pacxon 3aBUCUT
TOJILKO OT Hamopa (YpOBHS) BOABI Ieped COOPYXKEHUEM.

Hacrtosamuy cTaHOgapT MNOPUMEHSeTCa OIS BOOOXO3SAKMCTBEHHBIX
opraHu3aluii MUHUCTEPCTB U BEOJOMCTB, 00eCleuYnBalonX KOHTPOJIb
U paclpefeneHne BOOHBIX PECYPCOB MEXKOY ITOTPeOUTENIMU, a TaKkKe
B Kb, HHWHM, 0OpoeKTHHIX ¥ NOPOMBILIJIEHHBIX OpPraHu3alusiax,
OCYIIECTBJISIOIINX pa3paboTKy, HCCIIeqOBaHus, HCIILITaHUS,
W3TOTOBJIIEHNE U 3KCIIJIyaTallul0 TEXHUYECKHX CPeOCTB BOOoydeTa O
OTKPBITBHIX BOIOTOKOB M KaHaJIOB.

2 HopMaTuBHBIE CCBHIJIKH

B HacTosfllleM CTaHOapTe HCIIOIb30BaHBEl CCHUIKM Ha CJIeOyIoIlue
CTaHOAPTHI:

I'OCT 15126-80 CpencTtBa u3MepeHUS CKOPOCTU TEYEHUS BOIHI.
BepTymku rugpoMeTrpuueckue peuHble. OOIMe - TeXHUYeCKue
TpeboBaHUS

'OCT P 51657.1-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOLOOXO35MCTBEHHBIX CUCTEMaX. TepMUHBI U OIpeNeleHUus
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'OCT P 51657.2-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOJOXO35TMCTBEHHBIX CUCTeMaX. MeToakl U3MEepPEHUs pacxona U o0beMa
Bogbl. Knmaccudpukanms

'OCT P 51657.3-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOOOXO3SIMCTBEHHBIX CHUCTeMaX. [UOpPOMETpUYECKHE YCTPOMUCTBA.
Knaccudukaimsa

3 OnpeneneHus

B HacTos1eM ctaHgapTe npuMeHAoT TepMunsl 1o 'OCT P 51657.1.

4 MeCTO YCTAaHOBKHM BOOOC/INBaA

4.1 Ina BeiOOpa MecTa YCTaHOBKH BOIOCIWBa HEOOXOOUMO, YTOOHI
y4acCTOK KaHaJlla, Ha KOTOPOM IIpPenojiaraeTcsi YCTaHOBKA BOMOOCJIMBA,
UMEJ CIIENYIONIe XapaKTePUCTUKH:

- IIOCTOSTHHOE IIOIIePEeYHOe CeUYEeHUE;
- JOKPUTHUYECKUHU YKIIOH JHa KaHala;

- Hanmuuyue HeoOXOOMMOI'O 3araca CTPOUTEJIbHOM BBICOTHI [JIS
BO3MOZKHOCTH TIOBBIIIIEHUST YPOBHS BOMLI Ha JIMHE KPHUBOU MOAIIOpPaA OT
COOpPYKEHMUS M IIPU IIPONMYCKe MaKCHMAaJIbHBIX ITaBOOKOBBLIX PaCcXOmOB
BOJIBI;

- BOIOHEIIPOHUIIAEMOCTh JHA U OeperoB (YTO IIPU HEOOXOOUMOCTU
MOXKeT OBITh JOCTUTHYTO repMeTH3aliiell pyciia KaHaJa);

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

- OTCYTCTBHE B pYyCJie KaHajla BBICTYIAIOIIUX BBIXOOOB CKaJIbHBIX
TIOPOA U BAJIYHOB (YTO IpPU HEOOXOOUMOCTH MOIKET OBITh JOCTUTHYTO
O4YUCTKOH pycCJia KaHasa);

- OTCYTCTBUE IIOCTOSSHHBIX [JIUTEJIbHBIX CUJIBHBIX BETPOB,
TOBBIMIAIOIINX OTMETKM CBOOOOHOW IIOBEPXHOCTU BOAbLI OOJbIIIE
OOIIyCTUMBIX IIOTPEIIHOCTEN U3MEPEHUS YPOBHEH;
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- JOOIIyCTHMMO€ [IIOBEIIIIEHWE VYPOBHA BOIBI B HHUXHEM 6]38(1)6
COOPYZXKEHHUd 3a CHET IIoAIIopPad, CO3aBaeMOro BOJIO38.60prIMI/I Y3JiaMH,
IIJIOTUHAMU, PETYIINPYIIOIIIMMAU COOPYZXKEeHNAMAU HUIIin MOPCKHUMH
IIpUIINBAMU,

- HOpMaJIbHOE pacIpefdelleHrue CKOPOCTEel TedYeHHs B XKHUBOM
CedYeHHUHU BOOHOIO ITOTOKa (CM. IpUIoXKeHue A).

4.2 PacnpepesieHre CKOpPOCTeM B XKWBOM CeYEHUU II0TOKa
ONpefesnaioT MyTeM MNOCTPOEHHUS M30TaX, KOTOPhIE BHIUEPYMUBAIOT II0
pe3ynbTaTaM H3MEPEHUsI CKOPOCTed B OTHENIbHBIX TOYKax Ha
CKOPOCTHBIX BepTHKaNAX. [IJid M3MepeHUuss CKOPOCTeN PEeKOMEHOyeTCs

HCII0JTb30BaTh TIOTIJIaBKU (TOBEPXHOCTHBIE u TryOUHHEIE),
TUOPOMETPUYECKHUE TPyOKH, KOHIIEHTPUPOBaHHbIE pPacTBOPHI
KpacureJieH, TUOPOMETPUYECKHUE BEPTYIIKH, TOYEYHBIE

3JIEKTPOMarHuTHEIE  U3MEpUuTenu Cckopoctu u T1.O. [lomHyO
KOJIMYECTBEHHYIO OLIEHKY IIpU HU3MEPEHUU CKOPOCTEU II0JIy4alT C
IIOMOIBLI0 TuapoMeTpruueckux BepTyiuek ('OCT 15126).

4.3 Ecnu y4acTOK BOOOTOKA MJIM KaHajla He OTBedYaeT TpeOOBaHUAM
4.1 ¥® OTCYTCTByeT BO3MOXKHOCTH VIYYIIEHUS CYLIeCTBYOIIUX

XapPaKTEePUCTHUK, TO YCTAaHOBKY BOOOCJIMBaAa HAd TAKOM Y49aCTKe ITPOBOOUTH
HEe PeKOMEHOYyeTCH.

D Y4acCTKH KaHa/Ia ¥ BOTOCJ/INB

5.1 O01mue cBeneHus

HpI/I IKCIIIIyaTalliu BOOOCJ/IMBA Ha TOYHOCTH OIIpedesyiIeHnud pacCXogoB
BOOBI OKA3hbIBAIOT BIIMAHHUE:

- IOOXOOHOM Y4aCTOK KaHasla BepxHero 6reda:

paciipenesieHne MW HallpaBJIEHUEe CKOpOCTGfI TedeHHusa BOOHOTO
IIOTOKQ;

I1epoxXoBaTOCTh PYyCJla;

HN3MEHEeHHue (bOpMI)I IIOIIEPEedYHOro CeyeHusd KaHalla, HallpuMep n3-
3a OTJIOZKEHHUST HaHOCOB;

BO3[EHCTBUE PETYIINPYIOIUX THOAPOTEXHUNYECKUX COOpy}KeHHﬂ;
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paccTosiHUEe pacCIlOJIOXKEeHUSI TUOPOMETPUYECKOro CTBOpa OT
rpebHs IOpora;

- TEXHUYECKUEe CPEeICTBa U3MEPEHUS YPOBHS BOI;
- 1edeKTHl U IIEPOX0OBATOCTDb ITOBEPXHOCTH ITOPOTa BOJOCIIUBA;
- y4aCTOK KaHaJjla HuxKHero Obeda:

IIPEBHIINIEHNE HOOIIYCTHMOI'O HOJId CBOGO,’E[HOI"O HUCTeYeHUus1 YPOBHIA
BOOHEI B pe3yJirTaTe BO3OEMCTBUS HN2KEePaCIIOJIO2KEHHEBIX
PETYIINPYIOIIUX TUOPOTEXHUYECKHUX COOpy}KeHHﬂ, IIJIOTHUH,
BO)IO38.60pHBIX Y3JIOB U T.O.;

HU3MEHEeHHNd OTMETOK [JHa 3a CYHEeT OTIIOXKEHHUA OOHHBIX HaHOCOB
U1K MYyCOPa, a TaKzKe B Pe3yJIbTaTe Ppa3MhbIBAd JHA.

5.2 ITogxogHOM y4acCTOK KaHajia

5.2.1 Pexxum TedeHHUs OOIXKEeH OBbITb JOKPUTUYECKHM, CIIOKOMHEBIM,
0e3 JIOKaJIbHBIX BO3MYIIIEHUUM IIOTOKa, IIPU KOTOPOM TIyOMHBI BOOHI B
KaHaJjie OO0JbIlle KPUTUYECKUX, YTO OoOecIieurBaeTCs 3a CUeT IIoAIopa
BOOBl TIOPOTOM BOOOCHIHBa, €CJIM VKJIOH [OHa KaHalla MeHbIIle
KPUTUYECKOTO.

5.2.2 HampaBriieHue U paclipefeieHrne CKOPOCTelN B X KMBOM CEUYEHUU
IIOTOKA [OJIZKHO OBITH HOPMAaJbHBIM, T.€. CHMMETPUYHBLIM II0
OTHOIIIEHUIO K BEPTUKAIbHOU ocu KaHasa (monmyctumas
HECUMMETPUYHOCTh  paclpefesieHuss CKOPOCTEeM TmpuBegeHa B
npunoxeHuu A). 9To TpeboBaHME B KaHajlaX YOOBJIETBOPSETCS IIPU
HaJIMYUU MMPSIMOJIMHENHOTO TTOAXOOHOTO ydYacTKa [JIMHOM, B MATh pa3l
IIPEBHIIIAIONIEN ITUPUHY 0 Ype3aM BOOLI IPYU MaKCUMallbHOM pacxofie,
U CHMMETPUYHOM HEU3MEHSeMOM IIOIEepeYHOM CeYeHHU KaHajla II0
BCEU [OJIMHE IIOOXOJHOTO YydYacTKa. YKal3aHHYI0 [OJIMHY ITOOXOOHOTO
y4acTKa OTMEPSIOT BBEPX OT TUAPOMETPUYECKOro cTBopa (cMm. 7.1.2).

5.2.3 Ecnu Ha4ano MOAXOOHOrO ydyacTKa HaXxOOUTCS B MecTe u3ruda
pycina KaHajla WM BOda IIOCTyIlaeT B KaHal u3 TPyOOIIpoBOfa,
PacCIoIOKEHHOTO MO YIrJIOM K HallpaBIEHUIO TEeYEHUS U MMEIOIIEro
MEeHblIllee IIoONlepedYHOe CedYeHHe, 4YeM KaHajl, TO [OJsd IIOJIy4YeHUusd
HOPMAaJIbHOTO pacIIpefeleHuss CKOPOCTeM MOXKeT II0TpeboBaThCs
Oomnbilasd OiWHaA MOAXOOHOTO ydYacTKa, YeM yKalaHHasd B 5.2.2, UM
yCTaHOBKa YCIOKOUTEJIbHBIX YCTPOUCTB B BHAE OSKpPaHOB U3
BEPTUKANIbHEIX CTOEK.
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Takue 9KpaHBl MOOJXKHBI OBITH PACIOJIOXKEHH Ha PACCTOSHUU He
MeHbIle 4eM 10hmax OT HU3MEPUTENBHOTO CTBOpa. HOpMambHOCTH
pacnpepesneHus CKOPOCTEN B 9TOM CJIy4yae [OoJIXKHa OLITh ITPOBEpeHa C
HCIOIb30BaHUEM CPEMCTB, YKa3aHHBIX B 4.2.

5.2.4 TlogxomHOUW Vy4YaCTOK [OOJI2KEH UWMeThb MNOPsSIMOYTrOJIbHOE
IIoIlepedyHoe CedeHue MHIMPUHOMW, PaBHOW MIMPUHE [IOpora, KoTopas
omnpepnensieTCs TUOpaBIMYEeCKUM pacyeToM BopocnuBa mo 9.1 u 9.2.
Ecnu pycrno BOZOTOKa WM KaHajla HMeeT HEeIPsIMOYTOJIbHOe
IIoIlepeyHoe CedYeHue WM IIMpPUHa KaHajla IIPEeBHBIIIaeT pacyeTHYIO
IMUPUHY IIOOXOOHOTO Yy4YacTKa, TO HeoO0XomouMO IIpeaycMaTpUBaTh
YCTAaHOBKY BEPTHUKAIbHBIX CTEHOK, KOTOPBbIE YMEHbIIAT MINPUHY
IIOOXOOHOTO y4aCTKa J0 3aJaHHOTO 3HAaYEeHUs.

5.2.5 DBoKOBBIE BepTHUKAJIbHBIE CTEHKH [OJIKHBI pPacIliojiaraTbCs
CHUMMETPUYHO IO OTHOWIEHMWIO K NPOMOOJIbHOM OCH KaHajlla M IIJIaBHO
compsraThcs ¢ 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 HAIlop
BOOHOTO TOTOKa B THOAPOMETPUUECKOM CTBOpe). TouKa COMpPSKEeHUI
3TOTO paguyca C BEPTUKAJIbHBIMHA CTE€HKaMM IIOOXOOHOTO yYacTKa
OOJI2KHA HAXOOUTBhCS HA PACCTOSHUYM, PAaBHOM HuIu OojbIlleM hmax.
BricoTa CTEHOK mOJi2KHa OBITH Takoi, 4YTOOBI C 3aHaHHBIM 3allacoM
obecneyuBaJiCs MPOITYCK PacyeTHOT0 MaKCUMAJIbHOTO pacxofa.

5.2.6 ®opmMa IDOOXOOHOTO y4YaCTKa KaHajla He OOJI2KHa M3MEHSATHCS
B IIpOIlecCe 3KCHJIyaTalluM BOAOCJIMBA 3@ CYET OTJIOKEHHUS HaHOCOB
B BepxHeM Obede CcoopyKeHus, MMO3TOMY He CleayeT IPUMEHSTHb
BOIOCJIMBHI C TPEYTOIBHEIMHU ITOPOTaMM B KaHajlaX CO B3BECEHECYIIUMU
IIOTOKaMHM.

5.2.7 TugpaBlIuyeCKUUW TMOPBIKOK B BHUOE CTOSYEN  BOJIHHI,
BO3HMKAIOIIXWY IIeped HadaJloM KPUBOU IIOATNIOPa B HOOXOOHOM y4dacTKe
KaHaya C OOJBIIMM YKJIOHOM [OHA, He OymeT BJIMSATHL Ha TOYHOCTD
M3MEPEeHUM, eCliu HaXOOUTCS Ha PACCTOSHUM, PAaBHOM UJIM OOJIbIIIEM
30hmax, ¥ B TUAPOMETPUYECKOM CTBOpPE 00eCIieYnBaeTCsi HOpMaIbHOE
pacmopemeneHre CKOPOCTeM, KOTOpoe cledgyeT TIIPOBEPUTh C
HCIONIb30BaHUEM CPEMCTB, YKa3aHHBIX B 4.2.

5.3 Ilopor BogociIuBa
5.3.1 Tlopor BomociIuBa HOOJIXKEH OBIThH MPOYHBIM, TEPMETUYHBIM U

CIIOCOOHBIM IITPOTUBOCTOSTH TEUEHHUIO C IIaBOOAKOBBIM PpacxogoM, He
nebopMupysich M He pa3pymiasick. OH [O0mXKeH OBITh yCTaHOBIIEH
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MIEePIeHOUKYJIIPHO K HaOpaBIeHHUIO TeYeHHs BOIBI C COOJIOJeHHeM
pa3MepoB, YCTAHOBJIEHHBIX B pa3gerie 8.

5.3.2 [I71 CTpOUTENBLCTBA IIOAXOOHOIO yYyacTKa M Iopora BOgOCIIMBa
PEKOMEeHAyeTCs MCIOJIb30BaTh OETOH M XKejle300eTOH C TIagKou
OTHENKOM IIOBEPXHOCTU MU JII0OOM TJIagKuii KOPPO3UOHHO-CTOMKUM
MaTepuasn. Haubonblillee TpeGoBaHMe K III€POXOBATOCTU IIOBEPXHOCTHU
ropora CiegyeT NpPeObsBiIsATh BOMU3U ero rpebHs Ha PAacCCTOSHUU OT
Hero 0,5hmax CO CTOPOHBI BEPXHEro M HUXKHero 6bedoB, T. K. HUXKE
5TOM 30HBI BJIUSHHE IIIEPOXOBATOCTU Ha IIPOLIECC U3MEpPEeHUuU
HE3HA4YUTEJIbHO.

[Ipu mnpoBemeHUHW J1aOOPATOPHBEIX HCCIEOOBAHUNM TPEYTOIbHBIX
BOJIOCJIMBOB III€POXOBATOCTb MOPOTOB [OJI)KHA OBITh SKBUBAJIEHTHOM
IIIePOXOBATOCTH JIMCTOBOTO MaTepHaljia WM CTPOraHON HITH(OBAHHOM
¥ KpAllleHOW TPEeBEeCUHHI.

5.3.3 [Inss obecnneyeHUsT MUHUMAIbHOM ITOTPEIIHOCTU PE3yIbTaTOB
W3MEpEeHUsl pacxoda NpU CTPOUTENIBCTBE UJIM MOHTaXe BOIOCIMBa
IOOJIKHEL OBITH COOJIIONEHE] CIeAyIoIIre OOIYCKU:

- Ons mWupuHB TpebHs He 6omee +0,20 % IMMPUHBEI C IIPEOEIOM
pornyctuMoro otkinoHenus 0,01 m;

- IS YKJIOHOB OTKOCOB IIOpOTa B BepXHEM U HHUXKXHeM Obedax
BomocivBa He Oosiee +1,0 %;

- [JIsI YKJIOHOB IIOTIE€PEYHBIX OTKOCOB V-00pa3HOT0 BhIpE3a B rpebHe
ropora - He 6omee £1,0 %;

- OJIs TOYEeYHBIX OTKJIOHEHWIN OT cpefgHel NuHWU rpebHs Iopora He
6omee =0,2 % IIUPUHBI TPEOHS.

5.4 Y4acTOK KaHaJ/la HHXKHero obeda

OcHoBHBIE TpeOOBaHUS K Y4aCTKy HUXKHETro Obeda:

- OTCYTCTBUE IIPEBHIIEHUS 3aJaHHOM OTMETKU YPOBHS BOOHI, PABHOM
npenenbHOMY 3HaUEHUIO0 OTHOCUTEJILHOT'O 3aTOIIJIEHUS, HUXKEe KOTOPOTO
obecnieunBaeTcsa CBOOOOHOE HCTeUeHHEe XKUOKOCTH uYepe3 BOIOCIIUB

(rabnuna 2, myHKT. 8.3);

- OTCYTCTBHE pa3MbiBa OHA B HUXKXHeM Obede COOpyKeHUus Oy
COXpaHEeHUSs 1IeJIOCTHOCTH U YCTOMYMBOCTU IOPOTra BOOOC/IUBA.
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6 IKcmiayaTranmusi BOTOC/IHBA

IInss HOpMaJIbHOM pPabOoTHl BOOOCIMBA HEOOXOOHMMO BBIIIOIHSATH
cnenyolinue paboTHI:

- OYMINATh IOOXOOHOM Y49aCTOK KaHalla OT OTJIOXKEHUUW HAaHOCOB, MIa
1 BOOHOM PaCTUTEJIbHOCTH;

- cofep¥XaTh B YWCTOTE BXOOHOE OTBEPCTHE, COEOUHUTEIbHBIN
y4aCTOK TPYyOBl WM IIMedad [OJiss TPOoxXoja BOOBl M3 KaHajla B
YPOBHEMEDPHBIN KOJIOHOELT;

- IHepuogrmdeCKHn KOHTPOJINPOBATE W OYHUINATH yp0BHeMeprIﬁ
KOJIOZeIl OT OTJIOKEHUH uja u MycCoOpa,

- moAmep:KuBaTh YHUCTOTY IpeOHSI ITOpora, CBOEBPEMEHHO yOupaTh
HaKaIlJIMBAIOIIIUICS MYyCOpP, He IIPOXOOsIuil yepe3 rpedbeHb B HUXKHUMN

obed;

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

- He [OIIyCKaTh MOBLIIIEHMS YPOBHS BOIBI B HHUXKHEM Obede BHIIIE
OTMETKH NIpenebHOT0 OTHOCHUTEJILHOTO 3aTOIUIEHHS, OYMINAs THO OT
OTJIOKEHHSI HAaHOCOB M PETyJIMpPys IIOAIOP OT HUXKEPACIOI0XKEHHEIX
THUOPOY3JIOB;

- He [OOIIYCKaTh IIOHHZXKEHHNSd OTMETOK HOHAd HHUXKHEro 6]38(1)8_ oT
Pa3MBIBa PYyCJila, CBOEBPEMEHHO YKDPEIlJIATbE OTHO W 3ad€eJIbIBATh AMY
Pa3MEBIBa ITPHU €€ BOSHUKHOBEHUH.

7 A3MepeHnue Hanopa (YPOBHS)

7.1 O01mue cBeneHus

7.1.1 Haubomee pacIpoCTpaHEHHBIM CIIOCO0  OIpemeneHus
OEeHCTBYIOIIIEr0 HAIMloOpa COCTOMT U3 H3MEPEeHUN OTMETKU TIpelOHS
IIOPOTa UM COBMEIIEeHUS HYJIST U3MEPUTEIILHOTO CPeICTBa C OTMETKOM
IIopora ¥ YPOBHS CBOOOOHON IIOBEPXHOCTH BOOHOIO IIOTOKA B
TUOAPOMETPUYECKOM CTBOpe. [IJiT u3MepeHusT YpPOBHS BOOBI CIIEOyeT
HCIIOJIb30BaTh YPOBHEMEPHYIO PEHKYy, KPIOYKOBYIO HJIM UIOJIbYaThIe

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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peuKu, ypOBHEMEpPHl C BU3yaJIbHBIM OTCYETOM, aBTOMATU4YECKOU
HEIIPEepPLIBHON perucrpanueu (CaMomuulyiue), nepegayen OaHHBIX 110
JIMHUY IIPOBOOHOU CBSA3U UJIU 110 Pafyo C aBTOMaTU4YEeCKOU 3alliChiO Ha
MecCTe IIpueMa.

PacueTHBle HaHHBIE, MOJyYaeMble K3 yYpaBHEHHS pPacxoja,
IIPeACTaBISIIOT CO00# 00beMHBIE PACXOMbI; YIOEeIbHAs Macca XUOKOCTH
He BIMSEeT Ha pe3yIbTaT UX ONpefesieHus IIPH JaHHOM HAIlope, eCIIH
KauOpoOBKa IIPOBOOMIIACH C XKHUIOKOCTHIO, HMEIIIed TaKyl Ke
yOeIbHYI0 Maccy.

7.1.2 YV TpeyrojibHBIX IOPOTrOB THUAPOMETPUYECKUU CTBOP OJIA
W3MepEeHUs YPOBHS BOIEI ClIeyeT pacrojiaraTh Ha IIOAXOOHOM y4dacCTKe
KaHaJjla Ha paccTosTHUU 2hmax OT OCTPOT0 TpebHs mopora, UMEIOIIEro
KO3 GUIIMEHTH OTKOCOB mpl = 2; mp2 = 5, a y CUMMETPUYHBIX
nmoporoB (mpl = mp2 = 2) Ha paccTtossHuU 4hmax, y TIOPOTOB C
3aKpPYTIeHHBIM T'PeOHEM U C MTPOMAOIbHBIM V-00pa3HBIM BHIPE30OM - Ha
paccrosiuusax 3hmax # 10AP, Ho He MeHee 3Hmax COOTBETCTBEHHO.

YpoBHM BOOHOTO IIOTOKA B THUAPOMETPHUYECKOM CTBOpE CledyeT
U3MEePSITb C MCIIOIb30BaHMEM YPOBHEMEPHOTO KOJIOMIA, KOTOPHIH
YMEHBIIIAeT BIUSHUE CIIyYaWHBIX BOJIHEHHUM IIOBEPXHOCTH BOOLI B
TIOXOAHOM KaHajie Ha IMPOLleCC U3MEPEHUH.

7.2 YpoBHEeMepHbIH KOJIOHell

7.2.1 YpoBHeMepHEIN KOJIOHell IIpeaHa3HadeH [JIg pa3MelleHUus U
(GyHKIIMOHUPOBaAHUS H3MEPUTENBHOTO0 NOpubopa U KOHTPOJILHOM
YPOBHEMEDPHOU PEUKM, HYJIb OTCYEeTa KOTOPOM COBMEIEH C OTMETKOU
rpebus mopora. Komopell ¢ IMOMOWIbI0O COEOUHUTENbHON TPYOBl HIIH
eI U BXOOHOTO OTBEPCTHUS B OOKOBOM CTEHKE MOAXOOHOTO ydacTKa
KaHaJla COeOUHSETCS C BOOHBIM IIOTOKOM B TUIPOMETPUUYECKOM CTBOPE.
Komnopen momkeH OBITh BEPTHUKAJILHBIM, BHICOTOM, PaBHOU AUaNa30HY
H3MepsieMbIX ypoBHeu 1moc 3amac 0,6 M. [ImameTrp KOJOAlla
Ha3HaYaeTCsl TaKuM, 4TOOBI B HeM C 3amacoM He MeHbuie 0,075 M
CBOOOOHO TIIepeMeIlajyici IO BepTUKAJIW U He KacaJjicsa OHaA IMpHU
MUHMMAaJbHOM YPOBHE HOATYUK YPOBHEMepa, HaAIpUMep IIOIIaBOK, M
obOecIrieynBasiaCh BO3MOXKHOCTL OYKMCTKHU JHA KOJIOAIIA OT OCEBILIEro MUja
U Mycopa. HUXKHSIS TOYKa BXOOHOTO OTBEPCTUS COEOUHUTEIILHOTO
TpyOOIIpoBOa MOIXKHA HAXOOUThCSI He MeHee 4yeM Ha 0,06 M HuUXKe
MUHUMAaJbHOTO 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 TIIOJOXKEHUS HYIsI HU3MEPUTEJIbHOTO YCTPONCTBa B
CTEeHKe KOJIoAlla CjiefyeT YCTaHOBUTb KOHTPOJIbHBIM YPOBEHH B BHUMOE
TOPU30HTAJIbHOM MeTalIMYeCKON IIJIaCTUHKU [JId HUBEIUPOBAHUS,
COOTBETCTBYIOIIIMM OTMETKEe IrpebHs mopora BOOOCIUBA.

[TpoBepKy HyJd U3MEPEHHUs II0 VYPOBHIO BOALBI B MOMEHT
IIpeKpallleHus TedyeHUs He CleOyeT HCIOoNIb30BaTh, T.K. OHaA MHOaeT
OOJBIITYI0 IIOTPEIIHOCTh, CBA3aHHYI0O C BIUSHUEM I[IOBEPXHOCTHOTO
HaTSIXKEHUS.

8 TUNIBI 1 KOHCTPYKIIUHA
BOJOC/IHBOB C TPEYIrOJIbHBIMH
IIOPOTraMH

8.1 BopmocnuBel C TpeMsi TUIaAMU TPEYTrOJbHBEIX IIOPOTOB
BBITIOJTHAIOTCSI B BUI€ BOCHBMU PA3JIMYHBIX KOHCTPYKIIMM.

8.1.1 BopmocnuBel C TPEYTONIbHBIMM IIOPOTAaMM C OCTPHIM TIpebHeM
BBITIOJIHSAIOTCS B BUIE OIBYX KOHCTPYKLUYU (PUCYHOK 1):

Ne 1. JI;1a ©60Jiee TOYHBIX U3MEPEHUM M C OOJIBIINM OTHOCUTEIbHBLIM
3aTOMJIEHUEM IIPUMEHSIETCSI HECHUMMETPUYHLIN ITOPOT, COCTOSIIIUN M3
OTKOCa BepxHero Obeda (BepxoBoro) ¢ ykjioHoMm 1 (mo BepTHUKaIU) K 2
(mo ropu30HTanM) Ui ¢ Ko3pPUIMEeHTOM OTKOca mpl = 2 M OTKOCa
HUXHero Owneda (HM30BOTO) C YKJIOHOM 1:5 minm ¢ KoadduimeHTOM
oTKoca mp2 = 5 (pucyHok la) B coorBeTtcTBuH ¢ MCO 4360 [2];

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

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

Ilepeceuyenue HAaKJIOHHBIX OTKOCOB ropora obpasyert
NIPAMOJIMHEVHEIU  TOPU30HTAJIbHBIN rpebeHs, PacCIioI0KeHHBIN

IIEePIIeHOUKYJIAPHO K HAIIPABJI€HWIO 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 YKOPOYEHHOM IJINHBI
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PI/ICYHOK 1 - Bomocnus c TPEeYTrOJIBHEIM ITIOPOTOM

8.1.2 BopmocnuBhel C TPEYroOJIbHBIMU IIOPOraMU C 3aKpPyIJIEHHBIMU
rpeOHIMU PEKOMEHAYETCS BBIIIOIHATL B BUME YETHIPEeX KOHCTPYKLUH
(pucyHoK 2a - 1) B cooTrBercTBUU Cc HMCO 9827 [3]. TexHuuyeckue
XapPaKTEPUCTUKU ITUX ITOPOTOB 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 M0 OCHOBaHUIO; P - BIcOTa mmopora
OTHOCUTENBbHO [HA KaHaJlla BepxHero Obeda; P' - BEICOTA
OCTPOYTOJILHOTO IOPOTa 10 paguyCcy 3aKpyTJIeHUs OTHOCUTEJIbHO OHa
KaHaJlla BepxHero Obeda (pUCYHOK 21); Rc - paguycC 3aKpyTiIeHus
rpebHs mopora

PI/ICYHOK 2 - Bogocnus c TPEYTOJIBHEIM ITOPOTI'OM C 3daKPYTJI€EHHBIM

rpebHeM
Tabnuia 1 - TexHuWYecKrue XapaKTEpPUCTHUKH IIOPOTOB C
3aKpPYTJIeHHLIMU I'PeOHSIMU
Howmep
KOHCTPYKLIUU mp1 mp2 L/P R¢/P Rc/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 BopocnuBel C TPEYTOJIbHBIM IIOPOTOM C HPOAOJILHBIM
V-00pa3HBEIM BHIPE30M B I'pebHe mopora B cooTBeTcTBuu ¢ MCO 4377
[4] nmpuMeHsSIOT B OTHOCHUTEeNbHO Mmupokux (h/b = 2,5) BogoToOKax u
KaHajlaXx C  [PSMOYTOJIbHBIM  IIOIEpPeYHBIM  CEeYEeHUeM  IIpHu
HEeOOXOOUMOCTH H3MepeHUsi OOJbIINX [OUana30HOB PAcCXOIoB C
otHomieHuEeM Qmax/Qmin = 50, ..., 300 u 6omnee.

[Topor COCTOUT M3 BEPXOBOTO OTKOCa C KoadduiimeHToM mpl = 2
1 HHM30BOTO OTKOCa C Ko3ddummueHtTom mp2 = 5. B rpebHe mopora
yCTpamBalOT IIPOAOJNIbHEIM V-00pa3HBIM BHIpE3 C IIONEPEeYHBIMHU
YKJIOHaMM I'pebHs ITopora K IeHTPY - mp (PUCYHOK 3).

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

PekoMeHOyIOTCS K UCIIOJIb30BaHUIO IBE KOHCTPYKIIMHU mmopora: Ne 7 - ¢
rornepedHsiM YKIIOHOM mp7 = 10 u Ne 8 - mp8 = 20, KOTOpHIE BHIOUPAIOT
B 3aBHUCHUMOCTH OT [uaNna30Ha H3MePSeMBIX PacCXOI0B U IIHPUHE
BogocnuBa. [ myOuHY Bhipe3a AP, M, onmpedesnsaioT KakK Pa3HOCTb MeXAy
caMol BLICOKOM M CaMOM HM3KOMW OTMEeTKaMH B rpeOHe Imopora WM II0

dbopmyne
AP = b/2mp, (1)

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

mp - KO3PPUIIMEHT IIOIIEPEYHBIX OTKOCOB I'PeOHH.

8.2 Ecnu IIPU 3KCIINIyaTallu BOOOCJIMBA HE€ BLHIOBUT'AIOT Tpe60BaHI/IH
K YMEHBIIEHHWIO THUIOPABIMYECKHUX IIOTEPh HAIIOPAa MW YBEINYEHUIO
3HaAYEeHHusd IIpedeJIbHOI'O 3aTOIIJIEHHdA, TO IIPOAOJIbBHAsA OJIMHa IIOPOora

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

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 15



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

MOXKeT OLITh YMeHbIleHa A0 3Hmax. B 9ToM ciyyae giimHa BEPXOBOTO
OTKOCa MpuHUMaeTcsa paBHOU Hmax,
COXpaHEHUU YKJIOHOB OTKOCOB. CONpszKeHUus OTKOCOB C JHOM KaHajla
yCTPauBalOT B BUJIe BEPTUKAJIbHBIX YCTYIIOB (PHUCYHOK 10 ¥ MyHKTHUPHBIE

JIMHUY Ha PUCYHKE 3).

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

IoporaMu IIPUBEEHBl B TaOIuIle 2.

Tadonuma 2

- OrpaHuyeHusa

TPEeYIrOJILHEIMHU ITIOPOTaMU

a HH30BOTO -

IIPUMEHEHU

BOOOCJINBOB

2Hmax npu

C

Tun TPEYTrOJIbBHOTO BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOT'0OB

HavMeHoBaHUe | C OCTPBIM | C 3aKpPyTrJI€HHBIM
¢ V-00pa3HbIM BEIPE3OM
ITapaMeTpOB, rpebHeM rpebHEM
K093 puiineHTOB
U UX
MIOT'PEIIHOCTEeN npu h/AP < 1,0 | mipu h/AP > 1,0
Nel | Ne2 [Ne3[Ne4d|Ne5|Ne6
Ne 7 No 8 Ne 7 Ne 8
IHeucTByOIIUNT = =
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*
[MMTuprHa
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 TPEYTrOJIbBHOT O BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOT0OB

HauMeHOBaHME | C OCTPHIM | C 3aKPYTJIEHHBIM
¢ V-00pa3HbIM BEIPE3OM
ITapaMeTpOB, rpebHeM rpebHEM
K093 puiineHTOB
U UX
OTPEIIHOCTEN npu h/AP < 1,0 | ipu h/AP > 1,0
Nedl | Ne2 [Ne3[Ned|Ne5|Ne 6
Ne 7 Ne 8 Ne 7 Ne 8
Koaddumment
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
= | =s| =] = OJISI 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 ISKCIEPUMEHTAIbHBIX J1ab0paTOPHBIX
HCCIefOBaHUN BOOOC/IMBOB U3 TIJIaKOTO MeTajijla, OPrCTeKja MM IIOJOOHBIX

MaTepHuaos.

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Tun TPEYTrOJIbBHOT O BOOOCIIMBa U HOMED KOHCTPYKIIUHU ITOPOT0OB

IIOT'PELIHOCTEN

HauMeHOBaHME | C OCTPHIM | C 3aKPYTJIEHHBIM
¢ V-00pa3HbIM BEIPE3OM
ITapaMeTpOB, rpebHeM rpebHEM
KO3 UITNEHTOB
U UX

rnpu h/AP < 1,0 | mipu h/AP > 1,0

Nel | Ne2 [Ne3|[Ned|[Ne5[Ne O

Ne 7 Ne 8 Ne 7

Ne 8

IIOBEPXHOCTHOM OTHEIKOM UJIN ITOOOOHBIX MaTepPHaoB.

** TIpuMeHSITh OIS HATYPHBIX BOJOCIMBOB U3 OeToHa U XKejne300eToHA C

9 YpaBHeHnue 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 BOOOCIINBA, M;
g - YCKOpeHre CBOOOHOT O ITageHusi, M/c”;
h - uaMepsieMbIl HAIlOp B BepxHeM Obede BOIOCINBA, M;
Cd - 6e3pa3MepHBIN KO3DPUITMEHT pacxofa;

Cv - 663p§/3]§/16pHBII;I KO3 PUIIMEHT CKOPOCTH II0OxXoda IIOTOKa,
paBHbIU (H/h) / ,

rage H - monHEBIM HAloOp B BepxHeM Obede BOOOCIUBa, M

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

roge & - KOppeKTHusB KHHETHUYECKOM 9HEPIruuy,
V- CpenHdasa CKOPOCTh ITIOTOKA B TrHOAPOMETPHUYIECKOM CTBOpE, m/cC.

9.1.1 YcnoBusi cBOOOOHOTO UCTEYEHUS BOOHOTO IIOTOKA Yepe3 IoOpor
BOAOCIUBa. BomoCIuBH C MOPOraMu, KOHCTPYKIIMKM KOTOPHIX YKa3aHBI
B 8.1 - 8.4, peKoMeHOyeTCs MCIIOJIb30BATh TOJIBKO MPHU CBOOOTHOM
HCTeUYEeHUU BOOHOTO MOTOKa. CBOOOOHOE MCTEUYEHUE XapaKTEPU3yeTCs
TaKUM 3aTOMJIEHMEM CO CTOPOHBI HUXKHEro Obeda COOpPYyXKeHUs, IIpu
KOTOPOM yBeNIMYeHUe IIOJTHOTO Hamopa HuXHero Obeda - Hu.G He
BBI3BIBAET M3MEHEHUS ITIOJTHOTO Hamopa B THAPOMETPUYECKOM CTBOPE
BepxHero Owneda. [Ipum cBOOOOHOM HMCTEYEHUM Ha HU30BOM OTKOCE
BOAOCTIMBA YCTAHABIMWBAIOTCSA KPUTHYECKaAss M CBEPXKPUTHUYECKAs
(MeHbIIIe KPpUTUUYECKOM) TTIYOUHEI. [IpUHSATO, YTO CBOOOOHOE UCTEYEHUE
COXpaHseTCss A0 IIpPefeJbHOr0 OTHOCHUTEJILHOIO 3aTOIUIeHHs Smp =
Hu.6/H, mipu KOTOpPOM [ajbHeilllee yBeJIMUEeHUE Halopa HUXKHEro
6bedba HH.6 BHI3LIBAET yBeJMYEHWE  IOJIHOTO  HAlopa B
rugpoMeTrpudeckoM ctBope H Ha 1 %. Ecnu mpu 3kcmoayaTaluu
OTHOCUTENbHBIE 3aTOIJIEHUS MEHbIle WM PaBHBI IIPEeOeIbHOMY, TO
obecrieunBaeTCs CBOOOOHOE MCTEYEHNE BOJHOTO IIOTOKA Yepe3 MOPOTHU
BOJOCJIMBOB, ¥ PACcX0OObl BOOHI OMHO3HAYHO OIIPENeNIioTCS U3MEePEHUEM
YPOBHSI B OOHOM THUAPOMETPUYECKOM CTBOpPE. 3HAUEHUS IPEeNbHBIX
OTHOCUTENBHBIX 3aTOIIEHUM OJIT KOHCTPYKIUN ITOPOTOB ITPUBEHOEHEI B
Tabnuiie 2.

Ecnu oTHOCHTEJIbHBIE 3aTOMJIeHus O0JIbIlle YKa3aHHLIX B TaOnuIe 2,
TO UCTE€YEHHE BOOHOTO IIOTOKA CTAHOBUTCS 3aTOMNJIEHHBIM, M TIOJIHBIU
HaMop B TUAPOMETPHUYECKOM CTBOPE 3aBUCHUT HE TOJILKO OT pacxoja, HO
¥ OT Hamopa B HUXKHeM Obede BopmocnuBa. B aToM ciiyyae He0OXOOUMO
YCTPOMCTBO [OBYX YPOBHEMEPHHBIX KOJIOALEB (B BEpXHEM N HUXKHEM
Obepax) U BBemeHUS B YypaBHEHHE pacxoma [IOIIOJITHUTEILHOTO
Koa(dduitneHTa 3aTOMJIEHMHS, 3aBUCAINEr0 OT OTHOCHUTEJIBHOIO
3aTomnJieHusi. TakKou peXUM HCTeYEeHHS B HACTOSIIIEM CTaHOapTe He
paccMaTpUBaeTCs U He PEKOMEHOYETCS OISl UCIIOIb30BaHUS.

9.1.2 Koadounumentsr pacxoma C4 [OJiS BOOOCJIHNBOB C OCTPBLIMU
[IOoporaMu IIPakKTU4YEeCKM He 3aBUCAT OT [OEeUCTBYIOLIEro Halopa Ipu
h = 0,1 M ¥ uUMeIOT NOCTOSIHHOEe 3HaueHHe, paBHoe 1,163 mns
HecuMMeTpuyHOro nmopora Ne 1 u 1,255 gyiss cuMmMeTpuyHOro nopora No
2.

[Ipu pmelcTByIOIlEM HaMNope B Auama3doHe hmin <= h < 0,1 ™M
KoadduimeHT pacxoma Cq Ons rmopora Ne 1 BEIUUCIISAIOT IO GopMyJie

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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15
Cd=1,163[1—¥] |

(4)

ITopor Ne 2 B HAaTYPHHEIX PycllaX ¥ KaHalaX He IPUMeHseTCs mpu h <
0,1 m.

9.1.3 TpousBenenusa Koa(pduimeHTa pacxoma U CKOPOCTH ITOAXOHa
nmotoka 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 HM3MEPEHHOro Hamopa K BEICOTE IIopora
h/P.

9.1.4 KoadpoduimeHTs CKOpoCcTH moaxoma Cv OiIsi HECUMMETPUUYHBIX
rmoporoB Ne 1 u Ne 2 ompepernstoT mo Tabnuile b.1 unu rpaduky Ha
pHUCYHKE 6, B KOTOPOM

bh_ k
A h+FP (5)

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

9.2 VYpaBHeHHe pacxoga BOOBL [OJid BOOOCIWBA C TPEYrOJIbHBIM
IIOPOTOM C TPOAOJILHBEIM V-00pa3HbIM BHEIPE30M [JIsi CBOOOOHOTO
HCTEeYEeHUs IMOTOKA UMeeT CJIeAyIOIINi BUM:

Q = 0,8CFCICYWgmphe?"2, (6)

roe CF - KoahduiimeHT GOpPMEI JKUBOTO CeUYEHHUS MOTOKAa Hajl rpebHeM
TIopora;

mp - KO9DPUIMEHT MOMEPEYHOTr0 YKJIOHA I'PeOHS ITOPOTa;

he - 90GEKTUBHBLIN H3MEPSIEMBIM HAIlOPp B THIPOMETPUYECKOM
CTBOpe BepxHero Obeda, m

he = h - Kp, (7)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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roe Kp - monipaBKa e CTBYIOIIET0 Hamopa, M.

[TonpaBky Kn mns obeux KoHCTpyKiui mopora (Ne 7 u Ne 8) GepyTt
1“3 TaONUIBl 2 M UCIIOJIL3YIOT TOJILKO ITPU IIPOBeAeHUM T1abopaTOPHBIX
TUOpaBJIMYEeCKUX 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 Ko3(ppUuIimeHTOB pacxoa C y4eTOM CKOPOCTH

Imoaxoga AOJjid TPeyroJIBHBIX ITOPOT0OB C 3aKPYTJIEHHBIM 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 TPeyroJIbBHBIX ITOPOT0OB C 3aKPYTJIEHHBIM rpe6HeM

®
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Pucynoxk 6 - KoapdpunueHTt ckopocTu nogxona notoka Cv

9.2.1 Koapopumnmentrl pacxoma Cd ajsgs o0enx KOHCTPYKLMM ITopora
IIpUBeAeHbl B Tabmuie 2.

9.2.2 Tlpu h = AP koadppunment ¢opmer CF = 1,0, ipu h > AP
BBIYUCJISIOT 110 hOopMYyJie

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

9.2.3 3HaueHus npousBemeHuu KodppuumentoB CrCv B
3aBUCUMOCTHU OT oTHomeHuit AP/P u h/AP nipuBeneHs B Tabnuiie b.2.

9.3 ITorpenrHoOCTsH ONpeae/IeHUsI PacX0d0B BOIbI

9.3.1 OTHOCHUTENBbHAS OTPEIIHOCTD Pe3yibTaTa U3MEPEHU pacxonia
3aBUCHUT OT TOYHOCTHU U3MEPEHUS Hallopa U TeOMEeTPUUYECKUX pa3MepoB
BOLOCJIMBA, a TaKXKe OT IIOTPELIHOCTH onpeneieHus Ko3QPUIIMEHTOB,
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 MuHUMaJIbHbBIE MTOTPEITHOCTU OYAyT, €CIIU IPU CTPOUTETHCTBE
WM MOHTaXe BOAOCJIMBOB C TPEYIrOJIbHBIMM IOPOTraMy YYTEHHI
TpeboBaHus 5.3.3. [nst KOHCTPpyKumi Ne 1 - Ne 2 cucTeMaTudecKue
IIOTPELTHOCTU OIpefeneHuss Ko3(p(GUIMEeHTOB B ypaBHEHUU pacxopda
(BEIpaXkKeHHBIE B MPOLIEHTaxX), KOTOPhIe BKJIIOYAIOT MOTrpemHocTu Cv U
Cd, MoryT OBITH OmpenesieHbl IIPU CBOOOOHOM HCTEYEHHU MOTOKA IIO0
dbopmyne, npuBemeHHOM B TabiuIle 2:

6c" = £ (10Cv - 9). (9)

3HaueHusa O6¢" O KOHCTPYKUuM mMOporoB Ne 3 - Ne 6 IpuBeOEHHI B
Tabnune 2.

Cny4daunHble TOTPEIIHOCTH 3aBUCAT OT MOTPEIIHOCTEN H3MEpPEeHUU
IIPpU onpefesieHud KO3(pGUIIMEHTOB U IJIT KOHCTPYKIIMM ITOPoroB Ne 1;
Ne 3 - Ne 6 B COOTBETCTBUM C OAHHBIMU B Talbiuile 2 IPUHUMAIOTCS
paBHBIMHU Oc' = 0,5 % 1 £2,0 %.

11 KOHCTPYKLMY TOPoroB Ne 7 1 Ne 8 OTHOCUTEIbHBIE ITOTPEIIHOCTHU
K03 GUIIMEHTOB pacxofa 3aBHUCSAT ellle U OT 3HAaYeHUS OelCTBYIOILIETO
Hallopa Hal HUXKHEW TOYKOM V-00pa3HOro HMPOAOJILHOTO BHIpPE3a, T.e.
Oc' MPUHUMAIOT MO JAaHHLIM TAaOIUILI 2 B 3aBUCUMOCTH OT OTHOIIEHUS
h/AP, a OTHOCUTENIBbHYIO IMOTPEIIHOCTL OmIpenesieHuss Ko3phuiimeHTa
ckopocTu noxpxona Ocv, %, BEIYUCIIAIOT 10 GopMyie

GcV = O,Sh/P (10)
9.3.3 Crmmoco6 pacuyeTa IOTPENIHOCTH ONpemeIeHUs PacXOmOB BOIHI,

BKJIIOYAIOIIIEeN pa3/IMYHBIE COCTaBIISIOIINE MOTPEHIHOCTEN pe3ybTaTa
W3MepeHuu, npuseneH B pasgeine 10.

10 ITorpemmrHoCTh H3MEPEHHUST
pacxoaa BOObI

10.1 OO1Iue cBeOeHUus

10.1.1 ITorpemHOCTS, pe3yabTaTa OOHOKPATHOTO Uu3MepeHus 1mo PMI
29-99 [5] onileHMBAIOT Ha OCHOBAHUM M3BECTHBIX ITOTPEIITHOCTEN METOOa
1 TEXHUYECKUX CPEIOCTB U3MEPEHUMN.

10.1.2 B aTOoM pa3gesie IpUBEOEeH pacyeT, KOTOPBIM II03BOJIUT
OLIEHUTH MOTPENIIHOCTh OIIpefesieHusaA 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 3HadyeHHe pacxoma OymeT HaxoguThcsa B 19 u3 20
W3MEpPEeHUu.

10.2 ACTOYHHUKH MOTrPEIIHOCTH

10.2.1 HWCTOYHHKM MOTPEIIHOCTHM MOZXKHO YCTaHOBUTH, MCXOOs W3
ypaBHeHUuM pacxopa (2) u (6):

B 9TM ypaBHEHUS BXOOSIT UYHCJIOBBIE KOHCTAHTHI, IIOTPEITHOCTH
KOTOPBIX PaBHA HYIIO; g - YCKOPEeHWEe CBOOOMHOTO ITafieHusI, 3HaYeHUe
KOTOPOTO 3aBUCHUT OT TreorpaduyecKux KOOpPOAUWHAT, OOHAKO €ero
M3MEHEHUSI TaK HEe3HAYUTEJIbHBLI, YTO MPU M3MEPEHUM pacxoja UMU
MO2KHO ITpeHeOpeyb.

10.2.2 Heob6xogumo YYUTHIBATh crepnyronue HUCTOYHUKU
TTIOTPEITHOCTU:

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

- U3MEPEHHUS pa3MepPOB BOOOCINBA, HAIPUMEP IIUPUHLI BOIOCIIMBA b;
- U3MEPEHUs OeNCTBYIOIIero Hamnopa h.

10.2.3 OTHOcCuTesbHas MOTPENIHOCTb H3MEPEHHUsT pa3MepoB b u h
3aBHCUT OT TOYHOCTHU, C KOTOPOUW HU3MEPSIUCh TIe€OMeTpPUUYECKHUe
XapakKTepPUCTUKM BOOOCIUBOB. Ha mnpakTuke 3Ta OTHOCUTEJIbHAsA
IIOTPEIIHOCTE II0 CPAaBHEHHIO C JOPYTHMH IIOTPEITHOCTSIMH MOZKET
OKa3aThCAa HEe3Ha4YUTEJIbHOU. OTHOCUTENbHAsA IIOTPEIIHOCTh
W3MEepPEeHUsl Hallopa 3aBHCUT OT HWHCTPYMEHTAJIbHOM IIOTPELIHOCTHU
W3MEPUTEJIBHOTO YCTPOMCTBaA, IIOTPEIIHOCTHM YCTAHOBKU €ro HYyId
OTCYeTa U UCIOJIb3yeMOI'0 MeTOga U3MEPEHU.

10.3 TunbI DOrPEeNIHOCTEe N

10.3.1 [TorpemnrocTu MOTYT OBITH CJIy4YauHBIMU u
CUCTeMaTU4YeCKUMHU; IIepBbEle BIWAIOT Ha  BOCIPOU3BOOUMOCTH
(TOYHOCTH BOCIIPOU3BENEHNSI), BTOPHIE - HA TOYHOCTh pe3yiabTarTa.

10.3.2 CpenHekBagpaTU4YECKYIO IOTPEIIHOCTh Sh OJIA N €OUHUYHBIX
H3MEPEeHUU IIepeMeHHON h, NPOBEOeHHBEIX B OOWHAKOBBIX YCJIOBUSX,
clenyeT BBIUUCIATH 110 popMyIie
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5

> - |
Sl

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

CpeJIHeKBaJIpaTI/IquKOG OTKJIOHEHUue Cpe)IHeapH(bMeTquCKOTO
3HaAYEeHHUd Pe3yJibTaTa pPdaa H3MepeHHfI

HE

, BRIYHCIAIOT 10 (popmye

S5 = Sy, (12)

IIpeneijibHasa IOTPENTHOCTE PaBHA YABOEHHOMY 3HA4YE€HUIO

SIE IIPY OOBEPUTEJILHONW BEPOSATHOCTU 95 % (MHOXKHTENb 2 O3HAUaeT,
4TO n BeJUKO. [Ipu n = 6 MHOXUTEJIb paBeH 2,6; Ipu n = 8 OH paBeH
2,4; apun =10-2,3; npun = 15 - 2,1).

10.3.3 PeadympTaT uU3MepeHUSA  MOXKET  BKJIIOYaTh  TaKXe
CUCTEMaTU4YEeCKyl0 IIOTPENIHOCTh; TOTrZa IMOJIydeHHOe CpefHee
3HaueHue OyImeT OTIUYaThbCo OT [OeMCTBUTEJIbHOTO 3Ha4YeHUs
“3MepsseMod BenuduHbl. Hampumep, IOrpeImiHOCTh YCTaHOBKH HYIIA
M3MEPUTEJIbHOTO YCTPOMCTBA II0 YPOBHIO BOIB Hap rpebHeM ITopora
maeT 3HAYMTENbHYI0 CHCTEMATU4YECKYI0 IIOTPEIIHOCTh II0JIy4aeMOro
pe3ynbTaTa. MHOTOKpaTHOE NOBTOPEHUE U3MEPEHUs He II03BOJIIEeT
130aBUThCA OT CHUCTEMATHUYECKON IIOTPENIHOCTHU U [eHWCTBUTEIbHOE
3Ha4YeHUe MOXKeT OBITh YCTAaHOBJIEHO TOJILKO C MCIIOJIb30BaHUEM Oojiee
TOYHOT'O HE3aBUCHMOI'O METOJa.

10.4 TIlorpemHocTy 3HadyeHuu Ko03pPuiimeHToB pacxoma Cqg u
ckopocTtu Tmopxoma Boabl Cy, YCTaHOBJIEHHBIe B Tabmuie 2 #
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onpepnensgiemble 1o ¢dopmyne (10), paccuyuTaHEl Ha OCHOBAHUU
pe3yIbTaTOB MHOTOYHMCIIEHHBIX TIATEIbHO MPOBEOEHHBIX U3MEPEHNH,
KOJIMYECTBO KOTOPHBIX MOCTATOYHO [JIS ITOJIyYEHUS CPEeOHEro 3HaUeHU
C BBICOKOUM TOYHOCTBHIO BOCIIPOU3BEIEHUS.

10.5 OTHOCHTE /IbHBbIE IOTPEIIIHOCTH BEJINYHH, ONpeaeasieMbIX
IIPM NPOEKTHPOBAaHHUHU U M3MeEPsieMbIX IOIb30BaTeJIeM

10.5.1 Pe3ynbTaThl U3MEPEHUN, OLleHUBaeMbI€e IIPU IIPOEKTUPOBAHUU
U BBHITIOJTHSIEMBIE MMOJIb30BaTeJIEM, UMEIOT ClIy4alHbIe u
CHCTeMaTU4YeCKHe MOTPEITHOCTH.

10.5.2 TIoCcKOMBKY CIIOCOOBI M TEeXHUYECKHe CpelCTBa M3MEPEHUH,
IIPenyCMOTPEHHBIE IPOEKTOM, MOT'YT OBITh 3aMEHEHHI, TO B 9TOM ClIydae
3apaHee Helb3s yKa3aTh 3HAaYEHHUS COOTBETCTBYIOIINX MOTPEITHOCTEN;
OHU [OOJIKHBI OBITH OIIEHEeHBl II0JIb30BaTeleM. Hampumep, aHanu3
TEXHHYECKOTO0 CpeAcCTBa H3MEPEHHUs HIUPHUHBI BOOOCJIMBA ITO3BOJIUT
[I0JIb30BaTEJII0  ONpPEefeNIuTh IIPedesibHyl0 MJIU OTHOCUTEJIBHYIO
MMOTPEIIHOCTDh 3TOM BEJTUYUHHEIL.

10.5.3 OTHOCUTEe IbHAs NOTPELIHOCTh U3MEPSAEMOI'0 Halopa AOJIKHa
OBITH oOIlpedesieHa C y4YeTOM OTIOENbHBLIX IIOTPEITHOCTEM pa3JInYHOM
IIPUPOAE], HaANpUMep: HWHCTPYMEHTAJIbHOM IIOTPEIIHOCTH CpPEeacTBa
H3MEPEHUs, 3aBUCAMIEM OT YYBCTBUTEJILHOCTHM W3MEPUTEIBHOIO
YCTPOMUCTBa, M0OPTa MHOUKATOPHBIX MEXaHU3MOB (B COOTBETCTBYIOIIUX
ciay4dasix) ¥ T.O., IIPUBEOEHHOW IIOTPEIIHOCTH YCTAHOBKH HYIJIS,
CpegHEeKBaJpaTU4YEeCKON  IIOTPEIIHOCTH  CpegHeapudMeTUdIeCKOro
3HAUYEeHUs B POy U3MEPEHUMN.

10.6 CyMMHUpOBaHHE OTHOCHTE/IbHbIX IO PEIIHOCTEeH

10.6.1 CymmapHBle cucTeMaTuyecKas U Cly4dalHasl IIOTIPEIIHOCTU
BKJTIOYAIOT HECKOJIbKO OTHOCHUTENIbHBEIX U (MjIM) IIpenebHBIX
IIOTPEIIHOCTEeN, KaXKaasd U3 KOTOPHIX MOXKET COCTOATh U3 HECKOJIbKUX
cocTaBisaomux. Ecnu cocTaBifgwlye OTHOCUTEJIBHBIX MIOTPEITHOCTEeN
HEe3aBUCUMBI, MaJjibl U MHOTOYMCJIEHHBI, TO UX MOXHO OOBEOUHUTH B
BUle CYMMapHOU CJIlydalHOU U CUCTEMATUYECKOU IIOTrPEeIIHOCTEU C
OOBEPUTEJIBHOU BEPOSITHOCTBIO 95 %.

10.6.2 VYuuteiBag TO, YTO CJlly4alHbBle U CUCTeMaTU4YeCKue
COCTaBJIAIONINE OTPEIIHOCTY UMEIOT Pa3HyI0 IPUPOOY, CKIagblBaTh UX
apudMeTH4YeCcKu Henb3sd. B To Xke Bpemsi, B coorBeTcTBUU C 10.6.1,
pa3nuuyHbIEe ClIydalHble U CHUCTeMaTU4YeCKHe IIOTPEITHOCTH MOXKHO
CyMMHUPOBaTh B BHUOE KBaApaTOB WX 3HAYEHUUW C IIOCIEOYIOIINM
M3BJIeUEeHVEM KBaJpPATHOTO KOPHS U3 9TOU CyMMEHIL.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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10.6.3 CnyualiHy!0 IIOIPeIIHOCTb OIpedesieHus pacxopa 6'Q, %,
BBIYUCJISIOT 10 hopMYyJie

5 =+, J50 48] +1,5781

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

6'pb - cmy4yaliHas npenesibHas MOTPENTHOCTh u3MepeHus b, %.
0'b BRIUMCHAIOT IO popMyIie
lllllllr
5 =100 x>
b (14)

rae A'p - cnydariHas abCOII0OTHASs ITOTPEITHOCTh U3MEPEHUS IIIUPUHBL;
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- 1mpepesibHass ~— CpedHEKBaApaTU4YecKas  IMOTPEIIHOCTh
pe3ybTaTa HW3MEPEHHUs CcpemHeapudMETUYECKOT0 3HadeHUs
Haropa IIpu ITOCTOSTHHOM YPOBHE BOAbI, %.

f

EF MOXKHO JIETKO OLIEHUTb, €CJI [OJi1 WU3MepeHUs YpPOBHS BOOEL
HMCIIONIb30BaTh BOOOMEPHYIO peuky. [Ipu wucmonb3oBaHuM mOpubdopa C
IM(pPOBOM WU HEIPEPHIBHOW perucTpaluen IpenebHas CiIydalHas
IIOTPEITHOCTh CYUTHIBAEMOTO YPOBHS BOALI MOXKET OBLITh YyCTaHOBJIIEHaA
110 pe3yJibTaTaM 1ab0paTOPHBIX WU HAaTYPHBIX UCIIBITAHUM.

10.6.4 CucteMaTU4eCKyl COCTaBJISIOLIYI0 IIOTPEILIHOCTh pacxona
BOAEL 6"Q, %, BEIYUCIIAIOT 10 popMyJie

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

roe K - KO3QOQUIMEHT 3aBUCHMOCTH OTHOEJIbHBIX HEHWCKITIOYEHHBIX
CUCTEMaTUYECKUX [IOT'PEeLIHOCTEeN oT BHIOPaHHOMU
OOBEPUTEIBHOU BEPOSITHOCTU P IpHU UX pacupeneeHuu (Ipu
P=095 K=1,1);

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

0"p - cuctemaTruyeckas npeneabHasi OTHOCUTEJIbHASA IOTPEIIHOCTD
usMepenus b, %,

6"p BRIYUCHAIOT IO popMyJIe

;:EKIDD;
b (17)
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6"h - cucreMaTudeckass OTHOCUTENbHAS MOTPEUIHOCTb U3MeEPEHUS h,
%

6"h BRIYMCHAIOT IO popMyIie

_ +1UDJM;2 + AR AR
- h ’ (18)

5

roe Ah"y - cucrtemaTtudeckass aOCOJIOTHAS IIOTPEITHOCTh M3MEPEeHUs
Hamopa (cMm. 10.5.3);

Ah"o - cuctemaTudeckasi aOCOJIOTHasli TMOTPEIIHOCTh YCTaHOBKU
HyJI OTCYeTa Halopa;

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

10.7 IIpencraBjieHHuEe pe3yjIbTaTOB

10.7.1 HecMmoTpsi Ha TO, YTO JKeJaTEIbHO U HHOTIAa HEOoOXOOuMO
OTOENbHO  yKa3biBaTh IIOJIHbIE TNPUBEAEHHbIE  CIIydYauWHble U
CHUCTeMaTU4YeCKHe TOTPEIHOCTU, Pe3yJIbTaThl CJIeAyeT NIPEeNCTaBIsAThL B
6onee npoctoi ¢popme. C 3TOH 1ENTbIO0 CIIYyYalHYI0 ¥ CUCTEMaTUUYECKYIO
IIpefenbHbIE MOTPEIIHOCTH OOBeOuHSIOT, U 00IMasi MTOTPEeITHOCTD
“3MepeHu pacxoga Boawl 6Q, %, OymeT paBHa:

5=+l + (50

11 Texuuuyeckue TpebOOBaHUS K CPECTBAM U3MEPEHUN YPOBHS BOOHI
U K KX YCTAaHOBKE Ha BOOOCIINBaxX C TPEYTrOJIbHBIMU IIOporamu - no MM
2406-97[1].

12 MeToouKa TIIOBEPKM pPacXogoMepoB C  UCHIOJIb30BaHUEM
BOIOCJIMBOB C TPEYTOIBHBIMM IToporamu - mo MU 2406-97 [1] u MU
1759-87 [6]. TlorpemHOCTH TOBEPOK M UX pe3ynabTaThl - 1o IIP
50.2.006-94 [7].
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ITPAJIO2KEHMUME A
(cnpaBO4YHOE)

PacnpeneneHHe CKOPOCTeH
BOJHOI'O IIOTOKA B
THIPOMETPHYECKOM CTBOpeE

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

A.2 PacmnpeperneHue CYUTalOT HOPMaJIbHBIM, €CJIM KaHajll HUMeeT
NIPSIMOJIMHENHBIM NOOXOOHOM YyYacCTOK C 3afaHHOUW UM OOJIbIIeil
OJIUHOM C CHMMETPUYHBIM IIONEPEYHBIM CedYeHHeM. XapaKTepHad
0COOEHHOCTh TAKOT'0 pacIpeleneHnus - CHMMETPUYHOEe paclpeneneHue
CKOPOCTEM MO OTHOIIEHMWIO K BEPTUKAJIbHON OCH BOOOTOKA MUJIM KaHala;
pacIionoxkeHre BEeKToOpa 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
paciupepnesieHdsi CKOPOCTEW B KMBOM CEYEHUU TUAPOMETPUYECKOTO
cTBOpa. M30Taxu mokKa3blBalOT JIMHUM PaBHBIX CKOPOCTeu. IloKka3aHHEbIE
IIPUMEPHI pacupeneneHus CKOpOCTen cienyet IIpU3HaBaTh
YOOBJIIETBOPUTENIbHEIMU MJI1 KMCIIOJIb30BaHUS B pacuyeTax NpeneibHBIX
IIOTPEIIHOCTEN omIpeneneHus KO3pPUIMEHTOB pacxofa, IIPUBedeHHBIX
B TaOuIle 2 HaCTOSIIEro CTaHAapTa.

A.4 TlpepenbHBIM 3HaYE€HWEM HECUMMETPUYHOCTU paclpenesieHus
CKOPOCTeH CJiefyeT CUYUTaTh OTHOIIeHHe Ko3apduimeHta Kopumomnuca
JIEBOY YaCTU CedyeHHUs KaHajla K IpaBOU 3a BHIYETOM €OUHMUIIBI, PaBHOU
12,3 %, moka3zaHHOU Ha pucyHKe A.l c).

A.5 HaunyyummMm pacrnpepeeHmueM CKOPOCTeU B TUAPOMETPUYECKOM
CTBOpe cJleflyeT CUUTATh yKa3aHHoe B A.4 oTtHoueHue, paBHoe 0,9 %,
IMOKa3aHHOe Ha pucyHke A.1 f).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 31



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

@ NeBhiA
o NpaBkli

a) { —1)00 =69 %
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d) —1)100 = 1,2 %
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e) ( —1)100 = 0,6 %
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Pucynok A.1 - IIpuMepsl pacupenesieHns CKOPOCTEN B
TUIPOMETPUUECKOM CTBOPE BepXHETO Obeda COOPYyKEHUS
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ITPAUJIIO2KEHHUE b
(cnpaBO4YHOE)

Ta0aunbl KO3 OUIHEHTOB
¢GopMBI M CKOPOCTH ITOIX01a

Tabnuma bB.1 - 3HaueHus Ko3pduiiieHTa CKOPOCTH IIOogxomda
xkupkoctu Cy (B coorBercTBuu ¢ 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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Tabnuina B.2 - 3Hauenus npousBegerHuss CYVCF B 3aBUCHUMOCTH OT
h/AP u AP/P (B coorBeTtcTBuu ¢ UCO 4377 [4])

AP/P

h/AP
02,04 06 0810|1214 |16 |18 | 20| 22|24 2,6

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

0,10{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(1,0001,000/1,000/1,000(1,001(1,001/1,001/1,001|1,001|1,001{1,001

0,35/1,000{1,000(1,000/1,0001,001/1,001(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 0810|1214 |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{1,014/1,016|1,018|1,020|1,021|1,023|1,024

0,85(1,001/1,004(1,007|1,009/1,012{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 0810|1214 |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 0810|1214 |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
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AP/P
h/AP

02,04 06 0810|1214 |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)

ITpuMep onpenejIeHUsi pacxoaa
BOJbI H BHIYHCJICHHUS €T 0
OTHOCHTE/ILbHOM NMOTPEIIHOCTH
IIPH OTHOKPATHOM H3MEPEeHHH

B.1 Hcxopnble pmaHHBIe. BOOociuB C TPEYroJbHBEIM IIOPOIOM

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

-U
10 m.

B.2 IIpu "Hamope G6onee 0,1 M KoadduiimeHT pacxoga U3 TaOIUILI 2
paBseH Cq = 1,163.

B.3 KoadduimeHt ckopocTu moaxoma notoka Cy ompenenseM U3
pucyHka 6. [Ijig 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 163x10x%x0,67:16,7 = 0,254

DTOMYy 3HaueHUIo cooTBeTCcTByeT Cy = 1,054.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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B.4 BriuucrnseM pacxon BOOHI:

iy 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 usMmepenus pasHa 0,01 m:

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

Cnyya¥iHasi  COCTABALIONIAsi NPHU  BHIIOJHEHUHM  HECKOJIbKUX
M3MepeHu npeHedpekuMo Majla U ee MOXKHO ITpuHsITh 6'p = 0.

B.7 TlorpemHoCTh U3MEpeHUs Hamopa OyageT 3aBUCETh OT
IIOTPEIIHOCTEX YCTAHOBKM HyJII OTCYeTa OT CJIy4YalHOU U
CUCTEMATUYECKOU COCTABJIAIONIUX IOTrPEIIHOCTU U3MEPEHUS YPOBHA
BOJEL.

[TorpemHoCcTh YCTAaHOBKM HYJS OTCYeTa [Jid HCIIOIb3yeMOTO
obopymoBaHus OymeT paBHa =3 MM. DTO 3HadeHUe OyOeT IIpenesbHOM
abComoTHOM CHUCTEMaTU4YECKOU IIOTPELIHOCTBIO. Cny4yavHOU
cocTaBstIoNiey He OyOeT, T. K. IO Cledylollel IMOBEePKU 3HAUeHUe He
U3MEHSIeTCH.

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

B cnydae uCIIOb30BaHHOTO O00OPYIOOBaHUS CpedHEKBaapaTUdYecKas
IMOTPEIIHOCTL cocTaBisgeT *+2,5 MM. CucTeMaTUYeCKHE TOTPEITHOCTHU
HU3MEPEeHUsT yPOBHS  BOOBI  3aBUCSIT OT  HMHCTPYMEHTAJIbHBIX
MIOTPENMIHOCTEN YPOBHEMEPA.

I[To pe3ynbTaTaM HCILITAHWM ObBlJIa oOmIpenesjieHa OCTAaTOYHAas
cucTeMaTH4YecKas IpenesibHas IOTPeIIHOCTh, PpaBHas +2,5 MM.

Takum o6pa3om, SE OymeT paBHa:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 41
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SE = 0,0025/0,67 x 100 = 0,37 %;
6"2h = £0,0025/0,67 x 100 = 0,37 %.

[Tpenmomnarasi, 4Yto ©6'h 1peHeOpPexRXMMO Majla, IIOTPEIIHOCTHU
W3MEePEHUS YPOBHS BOObI PaBHBI:

5y = £8 +457 =140 +4 %037 = £0,74%;

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

B.8 Cny4atiiHasi OTHOCUTEIbHAS MOTPEITHOCTD OITpeaesieHrusT pacxoaa
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
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B.10 CyMMapHas{ OTHOCHUTEJIbHAsA IIOTPEITHOCTL OIIpeleiIeHusAa
Pacxoia BOObBI PaBHA:

60 = £(1,21%2 + 1,77%)12 = 2,14 %.

PG3YTH:>T&TBI oripepgesieHnusa pPacCXoda BOIOBI ClieAyeT IIPEeOCTaBIIATH B
cliegyriieM Buge:

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

ITPAJIO2KEHHUE T
(coipaBO4YHOE)

buoaunorpadusa

[1] MU 2406-97 T'ocynapcTBeHHasi cucteMa oOecliedyeHusI eIuHCTBa
nu3MepeHu. Pacxom XKHUOKOCTM B OTKPHITEIX KaHajlaX CHUCTEM
BOJIOCHAOXKeHUS U KaHanu3allnu. MeToOuKa BLIIIOJIHEHUS U3MepPeHUH
IIPU IIOMOIIM CTaHOAPTHBIX BOOOCJIMBOB U JIOTKOB

[2] UCO 4360-84 H3mepeHHEe pPaCXOOOB KHUOKOCTH B OTKPBITHIX
pyciax ¥ KaHajaX BOOOCJIMBAMU U JIOTKaMU. BOmOCIUBLEI TPEYTOIbHOTO
npoduns

[3] UCO 9827-94 H3mepeHHEe PACXOOOB JKUIOKOCTH B OTKPBITBHIX
pycrnax # KaHajlaX BOIOC/IMBaMU U JIOTKaMU. BOJOCIHUBEL C
TPEYTOJILHBIM 00TeKaeMbIM npoduieM

[4] UCO 4377-2000 M3amepeHHe PacxogoB KHUOKOCTH B OTKPBITHIX
pyciax ¥ KaHajlaX C HCIIOJIb30BaHHEM COOpPYXKeHUuul. BomociuBEL
TPEYTOJILHOTO TPOdUsIsA C mIOCKUM V-00pa3HbIM BEIPE30M

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

[6] MU 1759-87 I'ocynapcTBeHHasi cucteMa oOecliedyeHus eIuHCTBa
n3MepeHud. Pacxon BOObl Ha peKax M KaHajlaX. MeToauKa BHIIIOJTHEHUS
H3MEPEHUU METOAOM «CKOPOCTH - IJIOIIaab>»

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[7] TIP 50.2.006-94 TIIpaBuna 1m0 MeTpOJIOTHHU. ['OCymapcTBEeHHas
cucteMa oOecIiedyeHUs eOUHCTBa HU3MepeHui. [TopsmoK IpoBeOeHUS
TIOBEPKU CPENCTB U3MEPEHUMN

KmtogyeBble CI0Ba: BOOOYYET, BOOOCJIMBEI C TPEYTOJIbHBIMU TOPOTaMH,
KOHCTPYKIIMY BOLOCJIMBOB, HAlOpP, Pacxol BOOHI

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