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Macnaxatuum T1.¢p.H.,
Pyctam PaxumoBny MacymoB



JTanbl NPoBeAeHNA rpaayupoBKU
rmaponocTtoB Tuna « PnKCcUupoBaHHoOe pycrno»

1. BblboOp cnocoba namepeHnsa pacxona Boabl
AeTanbHbIN UITM OCHOBHOM;

2. [padhmyecknn meToa NOCTPOEHUSA KPUBOMN pacxona
N 3anofiHeHue Tabnuubl KOOPAUHAT;

3. PacyeTt oTHOCUTENIbHOU KBagpaTU4eckou
MOrpeLwHoOCTN rMaponocTa;

4. TMopgrotoBKa HEOOXOAMMbIX AOKYMEHTOB ANS
noaroToBkU rmaponocrtoB TMna «®P» aTtrectauum
U noBepke;

5. ATTecTauusa n nnaHoBble NMOBEPKUN TMAPONOCTOB.



1.Bbibop cnocoba namepeHus pacxoaos
BOAbI MNPy rpaayupoBKe rmaponocTta

Memoo: «[lnowadb — ckopocmb»

» [lemasibHbIlU crnocob usMepeHus
pacxodoe 800blI — Ha 5 mo4kax

eepmukanu (npu nepeuvyHou
ammecmauuu);

 OcHoeHOU cnocob usmepeHust
pacxodoe 800bI Ha 2 Mo4YKax

eepmukKarsu (npu nosepke unu
KOHMPOJIbHbIX 3aMepax);



Anopbl CKOPOCTEN Ha BepTUKanNsAX NOoToKa, CNocoobl
NX uamepeHns n popmMynbi BbIYUCTIEHUS

[ByxTO4Ye4YHbIN (OCHOBHOW) CNOCO6 TpéxToye4yHbI cnocob
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[lpon3BoACTBEHHO - KOMMepYecKas
rpynna «l'paHaT»
CaHTt-lMutepbypr Poccus

. \ameputenb ckopoctu notoka ACI-1M,

npeagHa3Ha4eH Ansd namepeHnAa ocpeagHeHHOro Bo
BpeéMeHU CKOPOCTUN BOAHOIO NOTOKa B OTKPbITbIX
€eCTeCTBeHHbIX U NCKYCCTBEHHbIX pycCliaX,

. LUTaHra rmgpomeTtpunyeckasa gnmHoun 4 m (cekumm

cTtanbHble)'P-56M,;

. LUTaHra rmgpomeTtpuyeckas gnmHou 4 m (1 cekuus

anomuHueBas) [P-56M,;

. JleGepkn rugpomeTpuyeckume;

. Penka BogomepHas nepeHocHas 'P-104;

. Penka mopckaa ctaumoHapHaa [M-3 2,8m;
. Penka mopckaa ctaumoHapHaa [TM-3 4 wm;

. Penka mopckaa ctaumoHapHaa TM-3 6 m



[ uapoMeTpuK nappaknap
[P-21M
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2. 'padhmnyecknn meton NOCTPOEHUSA

1.

KpuBOU pacxopa BoAabl

HaHeceHnn To4ek N3aMmepeHHbIX
Pacxo/0B BO/bl HA KOOPAUHATHYIO
bymary;

OTOpakoBKa N3MeEPEHHbIX 3HAYEHUNU
pacxodoB BOAbl, 3HAYUTENBHO
oTNn4yaroLmecs ot Boobpaxxaemoun
KPMBOW pacxoaa;

HaHeceHue ocpegHEHHOU KPUBOU U
noctpoeHue rpaduka Q =f(H)



[[padhuk pacxoagHON XapaKTepUCTUKU
Q =f(H) m3/c

YpoBeHs H

Ql Q4 Q5 Q6 Q7 Qs Q9 Pacxon Q



3anosiHeHMe Tabnunubl KoopauUHAT

* CHATME C rpadomnka npm nomMoLLn
n3amepuTena 3aHa4eHnn pacxogos
BOAbl U 3anonHeHne Tadnuubl
KOOpAUHAT;

« JKCTpanonsaumsi KpMBowu pacxona, Ha
BECb Anana3oH pacxodoB OT:

Qmin AO Q max;



TunoBada Tabnuua KoopauHaT rugpomnocTa

H/Q
n/c

10

20

30

40

50

60

70

80

90




3. AHaNUTU4YeCKNN MeToa BbiBeaAeHUsA
ypaBHeHUs KPpUBOU pacxopa

KpuBasa pacxogoB XOpoLlo onuckbiBaeTcs
ypaBHEHMEeM CTeneHHOU PYHKLWNN:
Y=a*X®e unn Q= a*Hs;
roe (Q;H) — nepemMeHHbIe BENUYNHBI TECHO
CBsI3aHHble MeXxay cobow;
a - KO3MMPUUUEHT yrna HakrnoHa KpuBoW;

B — NoKasaTeslb CTeNEeHU KPUBU3HbI
KPUBOMW.



PacyeT ko3dpuumeHTa «a»
YpaBHEHUA cTeneHHOU PyHKLUn

Ylqy Zlg'x, = Zlgx Zlgylgx
O R ——— ;
nXlqg’x, —(Xlgx)’



PacueT koadchuumeHTa «B» ypaBHEeHUNA
CTeneHHOU (PpyHKLUMn

N lgy,lgx, — 2. lgx; 2.1qy,

IlZlqle. — (2 qui)2



4. PacyeT oTHOCUTENbHOU KBaapaTUYECKOWU

NnOorpewHoOCTN rNMApoOonocCTa

IHopsanok omnpeaejeHUss MOTPEHIHOCTH HM3MEPEHHUs Ppacxoaa
BOJAbl, HAa THIAPONOCTY HCXOAUT U3 JTONYCTHUMBIX
3HAYCHUU YACTHBIX MOTPEITHOCTEH KAMXK/IAOHU ONepaAlMM:

1. mMOrpemiHOCTH €IUHHUYHOI0 HU3MEPEHHUH Pacxoga BOIbI
METO/I0M «CKOPOCTh X IJIOIIAAb)» - Q;

2. NOrpemIHOCTH INOCTPOeHHMSA TIpauka rpagyupoBOUYHOM
XAPAKTEPUCTUKH - Z.;

3. MNOrpPelIHOCTH CPeACTBAa U3MEPEHUA KOHTPOJIUPYEMOIro
napamerpa - X;

4. mnorpemrHocTH 00pPadOTKH pe3ybTAaTOB U3MepeHui - O.

éz\/63+6§+6i+8§



XapakrtepucTtuka
YaCTHbIX

MOrpeLHoOCTeN

3Ha4YeHuns

YaACTHbIX

NMOrpeLHoOCTEN
%

OGocHOoBaHue
NMPUHATbIX 3HAYEeHUN
YaCTHbIX
MOrpeLHoOCTEN

NMorpewHoCTbL OOPaAbOTKMN
pe3ynbTaToB KOHTPOJbHbIX
n3mMepeHunn

TOYHOCTb pacyeToB
AOJMKHAa ObITb Ha NOPAAOK
Bbille TOYHOCTU
n3mMepeHunn

NMorpewHOCTb NOCTPOEHUSA
rpagyMpoBOYHOM
XapakrepucTuku (rpaduka)

Ecnv BenuinHa He
npesbiwaeT 2% TO
pe3ynbTaTbl rpagynpoBKU
criegyeTt cuuTaTthb
AOCTOBEPHbIMMW.

NMorpewHoOCTb CpencTs
U3MepeHus
KOHTPOSIMpyemMoro
napameTtpa

o, <1.0

MNMorpewHocTb NOGOro
TUNa ypoBHeMepa
oTBevawLlero

TpeboBaHuam PO 99-77




PacyeT OTHOCUTENBbHOU MNOrpPeLHOCTU
N3MEepPEeHHbIX pacxoaoB

UQ:

\

Z(qu _Qp)2

n—1

‘e Qg — n3MepeHHble pacxoabl BOAbI;
Q, - pacuyeTHble pacxoAbl BOAbI;
N - KONMMYeCTBO U3MEPEHHbIX PacxooB.



Pe3ynbTaTbl rpaaynpoBKU crnenyeT cuuTaTthb
yOOBNeTBOPUTESIbHbIMU, €CJI1 BeJfiMYnHa cpegHen
KBagpaTU4eCKOU OTHOCUTESIbHOU NOrpeLHoOCTHU, He

npeBbIlWaeT cneayrowmnx 3Ha4YeHUMN:

« 1o 5.0% Anga kommepyecknx rmaporocTos,
npy MmakcumarnbHOW NPOMYyCKHON
cnocobHocTtn oo 10 m3 /c;

« 1o 10% anga KOHTPOmMbHbLIX r<MAPONOCTOB,
npu MakcumMmarnbHOW NPOMnyCKHOW
cnocobHocTu cebie 10 m3 /c.



[ M OpPOMOCTHM aTTecTauudara Tanepnatu
YUYYH KepaKniun xyxokatnap

* TEXHUK NACMNOPT;
* TMOPONOCTHM rpagynpoBKanall akTu;

* TMOPONOCT capd
XapaKTePUCTUKACUHUHT rpadounrn, Ba

XagBanw,



6. ATTectauuda n nnaHoBble NOBEPKU
rmgponocToB

« ATTecTauuio rugponocTta NpoBOAAT Npu caavye BOAOMEPHOro
COOPYXXEeHUs B IKCNyaTauuio;

« [lnaHoBble noBepkKu rmgponoctoB Tuna «PP» npoBoaAaAT nocne
aTTecTtauuMm Yyepes Kaxable Tpu roaa;

 [naHoBylo NoBepPKY NPOBOAAT CneunanmucTbl BeAOMCTBEHHON
mMmeTponorun4yeckoun cnyxoy npu YUC, BYUC nnu permoHanbHbIX
MeTponornyeckux LleHTpOB;

« [lpn nnaHoBOW NoBepKe B NepByl0 oyepenb NPoOBepsAIOTCS
reomMeTpuyeckme pasmMmepbl rMapocTBopa U rmapaBnmMyecKknm
PeXUM;

B pe3ynbTtaTte oCcMOTpPa MOXeT ObITb BbIABJIEHO:
 Pasmepbl ruapocTBOpa HEe U3BMEHUSTUCbL, PEXXNUM COXPaHUSICS;

Pasmepbl ruapocTBopa ocTanucb HeM3MeHHbI, HO
rmapaBriMyeCcKnUin pexmm NU3MeHUrcs;

Pa3mepbl ruapocTBopa 1 ruapaBnnyeCcKUn pexum
U3MEHUITUCD.



[logroToBkKa rugponocTa Ans
npoBeOeHUs NOBEPKU

* [lepen npoBeaeHUEeM aTTecTauun U NOBEpPKn
rmaponocTbl AOMMKHbI ObITb OYMLLUEHb]I OT HAHOCOB,
ypOBHEeMepHasa peuka A0S KHbl ObITb TWaTeNbHO
OUYMLLEHbI U UMETb AOCTYN ANA OCMOTpa.
NMNopoBopslwee n oTBoAsALLEee pycna rmaponocToB
OOJMKHbI ObITb OUYMLLEeHbl OT HAHOCOB U BOAHOU
PaCcTUTESNIbHOCTM;

 MeTponorm4yeckyro arrectaumo KOMMepP4eCKnx
rmaponocToB AOJIKHbI NPOBOAUTL CneumuariucTbl
MeTponornyeckux LleHTpoB umerowine gonyck ot
HauuoOHanNbHbIX AreHTCTB CTaHAApTOB, C BblOoa4vew
cepTudpunkaTtoB yTBepKAEHHOro obpasua;

 ATTecTauuio BeAOMCTBEHHbIX rMapornocToB U
rmpgponocTtoB Haxoaswmeca B 3oHe ABI1, npoBogAaT
YNOJTHOMO4YEHHbIEe cneunanncTbl BeAOMCTBEHHbIX
MEeTPOSIOrM4YeCKMX Cry>ko6 nmerowmx Aonyck
MWUHUCTEPCTB Ha NpoBeAeHne 3TUX paboT, c Bblaayen
cepTudpumnkaToB yTBEepKAEHHOro obpasua.



dakTopbl OKa3aBLUue BMAHNE Ha UBMEHeHne
reoMeTpMyeckux pasmepoB U rmapaBrinv4eckoro
peXxuma B CTBOpe rmgponocTa

OTnoxeHne OOHHbIX HAHOCOB;
3apacTtaHue BOgHOW paCTUTESNIbHOCTbLIO;
Pa3mbIB OHa M OTKOCOB KaHana;

Co3gaHmne UCKYCCTBEHHOrO nognopa Huxe
CTBOpa rmapornocTa;

PaboTa HacocoB BbiLLe UK HUXKE CTBOpAa
rmgponocTa.



Mepbl N0 BOCCTaHOBNEHUIO
pPaboToOCNOCOOHOCTU rMAgponocTa

* O4yucTKa gHa u pycna kaHana oT
OTNOXXEeHUN HAHOCOB N BOOHOU
PACTUTESNBbHOCTU;

* BoccTaHoBneHMe nepBoHa4YanbHOro
reoMmeTpuyeckoro Nnpodunsa B CTBope
rmaponocTa;

* JInkBMAaLUUs BCEX NCKYCCTBEHHbIX
hakTopoB BNUAIOLLMUX HA rMapaBiNYecKum
PEXUM KaHana.



[IlpoBeaeHUe KOHTPONbHbIX
3amMepoB BOAbI

* HaHeceHne n3amepeHHbIX 3Ha4YEeHNM
pacxoaoB BOAbl Ha CyLLECTBYHOLL NN
rpaduk;

* AHann3 pacnonoXeHnsa HOBbIX TOYEK Ha
roadpuke;

* KoppekTupoBKa rpaduka n pacxogHbiX

Tabnuy KoopanHaTt, NyTEM BHECEHUS
nonpaBOYHbIX KOAMPULIMEHTOB.



KoppekTupoBka rpaayMpoBOYHOM

XdPaKTepUCTUKN rMAPONOCTa Nocre NoBepky

2,0

1,6

1,2

0,8

0,4

0 20 40 60 80 100 Q (M/c)

a — KpuBas rpaayupoBouHoil 3aBucumoctu Q = f(H);

C — KPUBBIE MO TAHHBIM KOHTPOJIbHBIX U3MEPEHUI;

B — HEJIOIYCTUMOE U3MEHEHUE IPayupOBOYHOMN
3aBUCUMOCTH T10 JTAHHBIM MTOBEPKHU.



ATTecTauma HaTuxanapu:

* ATTecTauma TyrannaHraHuaaH CyHr
METPOJIOrMK aTTectaymna npoTOKOIIN
Ty3unaan xamga ryBoxHoma depunagw;

* ['mgponoctnap pexanu KkmnenaHaeTraHaa
AKT «MeTponornk Mapkasa»

MyTaxaccmucnapu TOMOHMAAH KanTagaH
TacouKnaHaau



CIMACWBO 3A BHUMAHNE



