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BBEAEHUE

Mocne pacnaga CCCP B cTpaHax LleHTpanbHOM A3uKM Ha4yancsa npouecc pe-
dopMnpoBaHNA CeNbCKOro Xo3ancTea. KpynHble KONX03bl M COBXO3bl CTanu
npeobpa3oBbiBaTbCA B LWIKMPKATHbIE, AeXKaHCKUe, depMmepckue n apyrue
dopMbl cO6CTBEHHOCTMN X03aMUCTBA. [MossBNeHne 3TOM MHOrOYMUCNEHHOW ap-
MUKW 3eM/ienosib30BaTeNIen YCNOXHUAO 3aha4uy pacnpeneneHmns opocuTesb-
HOW BOAblI MexAy HMMU. Ecnu paHblle BOAOXO3AMCTBEHHbIE MOCYAAapCTBEH-
Hble opraHm3aunn (panBoax03bl) AOCTaBAANM BOAY A0 FPaHUL KOMNEKTUB-
HbIX XO3SIMCTB, @ Aalnblue pacrnpeaeneHnem BoAbl 3aHMMANNCh MMAPOTEXHU-
KM 1 Mupabbl KOX030B, TO Ternepb 3adada ycnoxHunacb. CeroaHsi, Ha-
npuMep U3 O4HOro KaHana BTOpPOro nopsiaka MoryT 6paTb BoAy cCpasy He-
CKOJIbKO XO35IMCTB pasnmyHon ¢opM cobCTBEHHOCTUN (WmMpKaTHble, dhepmep-
Cckue, noacobHbie M T. 4.) NPUTOM, KaXAoe XO03SMCTBO CUYMTAET, 4YTO €en B
nepeyt oyepeab HeobXxoAMMO Npou3BecTn nonue. Npu TakonW COBOKYMHO-
CTU 1 pa3Hoobpasmn popM XO3UCTBOBAHUA, OTCYTCTBUSA o4vepeaHOCTU U
cnpaseaMBbIX NPUHLUMMNOB BogopacnpeneneHns, KOHMANKTblI U Cnopbl Me-
XOY HUMU CTanm 06blyHbIM siBNeHuneM. DPPEKTUBHbLIM pelleHneM 3TOMn
npobnembl ctano obbeamHeHne BoAOMNOAb30BaTENEN BCeX opM CObBCTBEH-
HOCTM B accoumaumm Bogononb3osatesnen (ABI1). lMpu 3TOM OCHOBHOM
dyHKkumen ABI1 cTano cnpaBeanneoe pacnpeneneHne opocuTenbHOW BOAbI
cpeau BoAoMNosib3oBaTeNen.

B pamkax [lNpoekta «NYBP-O®OepraHa» 3Ta 3ajayva 6blia peannsoBaHa Ha
Tpex nunoTHbiX ABI («3apaswaH» TagaxukuctaH, «Akbapaban» Y3beku-
ctaH n «Xananak» KbiprbiactaH). K Hayany peanusauuu lNpoekTa Ha BcexX
Tpex npoekTupyembix ABI1, KaHanbl BTOPOro nopsaka B roJIOBHOM 4acTu
6blIM OCHaLLleHbl rMAPONOCTaMM, a OTBOAbI HMXEPACNON0XEHHbIX BOAO-
nonb3oBartesie He 6bIM 060pyAOBaHbl BOAOMEPHbLIMU yCTponcTBamu. [Ons
OCHaLEeHNs 3TUX OTBOAOB BOLOMEPHbLIMW YCTpoOMUCTBaAMWU OblsI0 NMpoBeneHO
obcnenoBaHme COCTOAHUS BHYTPUXO3SINCTBEHHOW CeTU U, B 3aBUCUMOCTU OT
pacxofoB BOAbl, penbeda MecTHOCTM 6blN0 BbiIBpaHO MeCTo CTpouTeNbCTBa
M TUN BOAOMEPHOro yCTPOWCTBaA.

MoTpebHoe rnapomeTpuyeckoe obopyanosaHne 6bl10 M3roTOBMIEHO Ha cne-
LManu3mMpoBaHHOM 3aBoZe M pacnpeneneHo no sceM Tpem ABI1. 3a nepuoj
2003-04rr CTpouUTenbCTBO BCEX 3arnpOeKTUPOBAHHbIX BOAOMEPHbLIX YCT-
pOMNCTB 6blN0 3aBepllieHO. Peanusaumsa 3ToM nporpaMmmbl 6bia HEMbICIMMA
6e3 obyuyeHus nepcoHana ABI1 npnemam n Metogam Bogoydeta. HaunHasa ¢
2002 no 2004rr B nporpamme passutmnsa ABI, 6blan npoBeAeHbl cCeEMUHApPbI
N nNpakTU4Yeckme TPEeHUHrn no obydeHuto rmapomeTpoB M depmepos ABII
BblbOpYy MecTa cTpouTenbCTBa, TUMNAa BOAOMEPHOro YCTPOMCTBA, BeAEHMUIO
CYTOYHbIX >XYPHanoB y4yeTa BOAbl, NMPaBW/bHOW 3KCrsyaTaumun ruapomMeT-
pUYeCKmnx rnocToB.

B BMAy OTCYTCTBMSA B AOCTAaTOYHOM KOJSIMYECTBE CreuunasbHOW NuTepaTypbl
M HOPMATMBHbIX [AOKYMEHTOB, perfnaMeHTUpYLWMX MapaMeTpbl BOoAOMEp-
HbIX YCTPOWCTB, MpW MPOBEAEHUN CEMUHAPOB U MPAKTUUYECKUX TPEHUHIOB



rMMAPOMETPbI, r’MAPOTEXHUKN U depmepbl ABI obecneunBasincb NpoOCTbIMU
peKkoMeHAauusaMmn, KoTopble coaepkann ceeieHnsa no Bblbopy MecTa CTpou-
TenbCTBa M TUMNA BOAOMEPHbLIX YCTPOWCTB. PekoMeHAauuun MMenn orpaHu-
YeHHbIN 06BbEM M He BK/KYanu Matepuanbl Npou3BOACTBA NOArOTOBUTENb-
HbIX paboT Nnepea CTPOUTENBbCTBOM BOAOMEPHbIX YCTPOWCTB, MPaAyuUpOBKU U
06paboTkM pe3ynbTaToB, NOArOTOBKM TeXAOKYMeHTauuu ANns aTtrectauun u
NOBEPKU rMApPONOCTOB. YUnTbIBas OCTpbin aednumnt B nogobHON nutepaTy-
pe B naaHe pabot Ha 2005r, 6b110 peweHo noarotoBmMTb «CnpaBoyHoe MNo-
cobue no BogoyyeTy Anga rmgpoMeTpos U pepmepos ABI1». B cocTtaB 3TOro
nocobusa 6binn BKAKOYEHbl AOMNOAHUTENIbHbIE MaTepuasibl U BONPOCHI, BO3-
HUKLWKWEe Ha OCHOoBe peanusauunun lNpoekta «NYBP-OepraHa».

BbilBOP MECTA CTPOUTEJIbCTBA TMAPOMNOCTA U TUTNA
BOAOMEPHOIO YCTPOUCTBA, B BABUCUMOCTU OT
PEJIbE®A MECTHOCTU, TMAPABJINHECKOIO PEXXUMA
NMOTOKA B KAHAJIE, NOAIrOTOBUTEJIbHbIE PABOTbI

Kak nokasan onbIT peanu3aumm [lpoekta «WNYBP-OepraHa», OCHOBHOW
TPYAHOCTbIO rmapomeTpoB n depmepos ABI1 npu Bbibope MecTa CTpouTenb-
CTBa BOAOMEPHOro YCTPOWCTBA, SIBASNIOCbL OTCYTCTBME CreunasibHON nuTte-
paTypbl U MpaKTU4YecKkoro onbiTa. B 60MbWKMHCTBE cy4vyaeB rMApOMETPbl U
rmapotexHukn ABIT HMKOraa He 3aHMManncb CTPOUTENBCTBOM TMAPOMNOCTOB,
a C BOAOMEPHbIMU YCTPOMUCTBaMU OblIM 3HAKOMbl SIULLb TEOPEeTUYECKU, B
paMKkax y4yebHon nporpamMmMbl rMapoMenNMopaTUBHOINO TeXHUKyMa unm BY3a.
C y4yeTOM CKasaHHOro M y4uuTbiBasd noXxesaHus rMapomMeTpos n dhepmepos
nunoTHbIX ABI1l, B «CnpaBoyHoe nocobue...» 6binnM BKAOYEHbl AOMNOSHU-
TefbHble MaTepuanbl No BbIbOpYy MecTa U CTpouUTENbCTBA MMAPONOCTa, MOA-
rOTOBKM €ro K atrectauum v npaBuMiIbHOW 3KCNyaTauuu.

BbI60p MecTa CTponuTeNIbCTBa rmgpornocra

B kayecTBe npeaBapuTeNbHOM NoAcKkasku ans rmapomeTpos ABI paspabo-

TaHa BCnoMoraTenbHasi Tabnuua 1, B KOTOPOW B 3aBUCMMOCTU OT pesnbeda
MECTHOCTW, pacxoAa BOAbl U MPOYUX YCIOBUN NPUBEAEHBI Pa3/INUHbIE TUMbI
BOAOMEPHbIX YCTPOWCTB, AOMYLWEHHbIX B 3KCMayaTauulo perfiameHTUpyto-
LWMMN AOKYMEHTAMUM U NpaBuiamu.



Tabnuua 1

MakcuManbHbIN
YKJ/IOHbI U PeXXUM ABUXKEHUSA XapakTepucrtuka pacxoa Q m3/c
NnoToKa BoAbl cocTtaBa BoAbl 10 0,5 0,5-1,0
Copep>xaHue B3Be- BT, BY, BJ1C, NN
BJ1C, NN,
LEeHHbIX |;|a|-|ocos Ao nB J1B
YKJ1IOHbI 60/ibLUME U CcpefHune, 1,0 xr/m BMNC, ®P BNC, ®P
ABWXXEHUE NoToKa Copepr)kaHme HaHoO-
yCTaHOBMBLUEeecCS coB 6onee BJ1C, NN, BJ1C, NN,
1, 0 kr/m3, nB nB
HaJZimume rnJlaBHukKa um BIMNC, ®P BIC, ®P
Mycopa
Copnepr>xaHue B3Be-
LEeHHbIX HC, HC,
HaHOCOB A0 oP oP
YK/IOHbI CpeAHue n Masnble, 1,0 kr/ M3
ABUXXEeHUe NoToKa CopeprkaHue HaHoO-
HeycCTaHOBMBLUEeCSH CcoB
6onee 1,0 kr/m? ®P ®P
Hanmuue NJIaBHUKa U
Mycopa
YcnoBHble 0603HaYeHUs:
BT - Booocnme ToMcoHa, BY - Bogocnme YunonetTtu;
JIN - notok MNapwana, JIB - notok BeHTypu, BJIC - BOAOMEpPHbLIM NOTOK

CAHUWNPU;
BMNC - BogomepHbln nopor CAHUUPH;
HC - Hacagku CAHUWPW (Kpyrnoro uam npsiMoyroflbHOro ceyeHus);

®P - dukcnpoBaHHoe pycno (TpaneuenganbHOro, NPSMOYrosibHOro, TpeyrosabHO-
ro, napabonuueckoro) npoduns.

MoacHuUM I'IO£I,|:)06HO B nonynsaspHoOM WM3N0XEHUU I'M,D,paBJ'Il/ILIeCKMI‘;i TEPMUNH
«Pexxnm pBuxkeHns notoka BoAbl». MI3BECTHO, YTO YKJ/IOH AHA KaHana npo-
EKTUpyeTcd B 3aBNCNMOCTU OT penbecba MECTHOCTU MU OT €ro 3Ha4veHun4d 3a-
BUCUT, KaKNM 6yp,eT pexmnMm ABMXEHUA MOTOKa BOAbI.

MNpn ycraHoBMBLWIEMCS OBVXEHUN MOTOKA CKOPOCTb TEYEHUA HE U3MEHS-
eTCs BO BPEeMEeHU HM NO BeNnunHe, HM No HanpasneHuio. BogHas nosepx-
HOCTb OTHOCUTENIbHO CMOKOWHas u rnagkas. B pycne KaHajla OTCYTCTBYKOT
CUNIbHO 3aWJ1IeHHblIE WUJTN pPa3MbiTbl€ YYHACTKU, YPOBEHb BOAbl MPaKTUYECKU
He MEHSEeTCH, HUYTO He NpPenATCTBYeT TeyeHuto BoAbl. [Jnd ycTaHOBUBLUE-
rocsa ABMXXEHUA B HEPA3MbIBAEMOM pPycC/ie ANA KaXaoro CreBopa no AJINHeE
cyuwecrtByer oAHO3Ha4YHad 3aBUCUMMOCTb pacxXoja MNOTOKa OT YPOBHA BOAbI

Q =f (H).

MNpyu HeycTaHOBMBLUEMCSA [BWXEHUN NOTOKA €ro 3/1eMeHTbl (CKOPOCTb,
rnybuHa, pacxod M Ap.) U3MEHSIOTCA KakK MO BPeMEeHW, TaK U Mo AJIMHE.
MNpu BO3pacTaHWM pacxola, YKMOH MOTOKa YBeNWYeH, a npu ybbiBaHUN -



yMeHbleH. MoaToMy 3aBncnMoctb Q = f (H) ona HeyCcTaHOBMBLUErocst ABU-
XXEeHUs ABNAeTCcs HeoAHO3Ha4yHOW. Takon xapakTep ABMXXEHMUSA noToKa Xa-
paKTepeH A1 CUIbHO 3aW/eHHbIX KaHasoB C ManblMU YK/IOHaMW AHa, 3a-
pOCLUNX BOAHOW pacTUTENbHOCTbI. HeycTaHOBMBLUEECS ABUXEHME MNOoTOoKa
HabnopaeTcs M Toraa, Korda u3 KaHana npou3BOAUTCA NepuoanyvecKui
oTbop BOAbI HAacocaMm, pacxon KOTOPbIX COCTaBASET 3HAUUTEsNIbHYIO A0S0
OT pacxoja BOAbl B KaHane.

Mo BCen 3TOM COBOKYMHOCTU MPU3HAKOB, MMAPOMETP WM BOAOMNOJSb30Ba-
Teflb HA MecTe MOXET onpefennTb pexuMm ABMXKeHUs notoka. HemanoBax-
HYIO pOJib UIPaKOT XapakKTEPUCTUKMN COCTaBa OpocuTenbHOU BoAabl. Ecnin co-
Aep>XaHne B3BeLlIeHHbIX HaHocoB 6yaeT npeBblwaTb 3HadeHus 6onee
1 kr/M> , WM NOTOK TpaHCMOPTUPYeT 6OMbLIOE KOMAMYECTBO MaBaloLLEro
Mycopa, 6yaeT npoMcxoanTb NOCTOSSHHOE 3aufieHme noporoB (BOAOCAMBLI)
n 3abuBaHMe OTBEPCTUN BOLOMEPHbIX YCTPOUCTB (Hacaaku), n B pesysbTa-
Te, r’MaponocCT nepecTtaHeT BbINONHATb CBOM (YyHKuUMK. Mo3TOMYy ANng npa-
BWNbHOrO BblbOpa MecTa cTpouTenbCTBa rMAponocrta HeobxoanMO MNpous-
BeCTU psaa nocnenoBaTesibHbIX AENCTBUMN.

MocnepoBaTenbHOCTb AEUCTBUMA NpU Bblbope
MecTa CTpoMTeNbCTBa U TUNa BOAOMEPHOro yCTpoMCTBa:

[T

Bbi6paTh y4acTOK KaHana u CTBOP NMPOEKTUPYEMOro rmaponocTa;

2. BusyanbHo onpenennTtb pexuMm ABUXEHUS MOTOKa, MPOM3BECTN OLEHKY
COCTaBa OpPOCUTENIbHOM BOAbI;

3. BbibpaTb TMN BOAOMEPHOro YCTPOUCTBA;

Mpoun3BeCcTM NOArOTOBKY y4YacTKa KaHasla U OCHOBaHWUS rMapornocTa ne-
pen CTPOUTENbCTBOM;

5. MOHTax u CTpOUTENbCTBO BOAOMEPHOIO YCTPOMNCTBA.

MosscHeHMs NO Ka)XXAOMY NYHKTY AEUCTBUMN:

1. YyacTok KaHana rae HameyaeTcs CTPOUTEeNbCTBO MAPONOCTa AOJSIKEH
6biITb NPAMOSIMHENHBIM, AAMHOM He MeHee L = (6-10) * B, rae
B - wnpuHa kaHana no eepxy. CTBOp rMaponocta Ao/HKeH 6biTb pa3buTt
Ha cepeanHe MUK, YyTb HUXE cepeauHbl ANWHbI MPSAMOIMHENHOIO y4a-
CTKa Ha pacctosaHum | = 0,5-0,7 * L. lNyTeM BM3yanbHOro ocMoTpa Ha-
0o ybeamTcs, B OTCYTCTBME AOHHbIX HAHOCOB, NMoBpexaeHusa 6epMm u oT-
KOCOB KaHasna, KoTopble MOryT 6biTb pa3MblTbl NpU MNOMYyCKEe MaKCu-
MaJibHbIX pacxoAo0B BOAbI;

2. BusyanbHO npou3BecTM OCMOTP BOAHOM MOBEPXHOCTM M AHA YydacTKa
KaHana Kak BBEpX, TaK W BHU3 MO TeyeHuto. Npon3BecTn OLEHKY Kaye-
CTBa@ OPOCUTENBLHOWM BOAbI, KaK Ha MarncTpasbHOM KaHane, Tak u Ha oT-
BOAE rae HaMeyeHo CTPOUTENbCTBO MMAPONOCTa;



3. Mo Tabnuue 1 BbIGpaTb noaxoasiuve TuUMNbl BOAOMEPHbLIX YCTPOWCTB,
NPUrogHbIX ANg y4yeTa BOAbl B 3TOM CTBOpe. B 3aBUCMMOCTU OT (PUHaH-
COBbIX BO3MOXHOCTEN, HaNM4YMsa MEeCTHbIX CTpoMMaTepuanoB MU NpoYnX
dakTopoB, OKOHYaTENIbHO NMPOU3BECTM BbIBOp NoaxoAsLWEero TMna Boao-
MEPHOro YCTPOMUCTBA;

4. [lepeyeHb cocTaBa NOArOTOBUTENbHbIX pa60T:
e Ouunucrka yY4acCTKa pycCiia KaHajia OT AOHHbIX HAHOCOB U PaCTUTENIbHOCTH,

e BbipaBHMBaHME OTKOCOB y4yacTKa KaHana, aAnsa AOCTUXEHUS MaKCUManb-
HOW NPSAMONMHENHOCTU U CUMMETPUYHOCTMH;

e B cTBOpEe ycTaHOBKM BOAOMEPHOrO YCTPOMCTBA NMPOU3BECTM MOArOTOBKY
OCHOBaHMS BOAOMEPHOIro YCTPOMCTBA, NyTEM BbIEMKU WIUCTbIX U raned-
HMKOBbIX OTNOXeHWI. MoaroToBka AHa KaHana AOJ/HKHa NpOM3BOAUTCS
Ha rnybuHy He MeHee 0.2 M 00 AOCTUXKEHUS KOPEHHOIO FPYHTA;

e B Hauane npsAMonMHenHoOro yyactka kaHana npom3BeCcTU HacbINKy 3eM-
NSHOM NepeMbiYykn, YTobbl NpeaoTBpPaTUTh MOCTYnJeHne BoAabl. B cny-
yae HEBO3MOXHOCTW AO0/IFTOBPEMEHHOIO MEPEKPbITUS MOCTYMNNEHUS BO-
Obl, PEKOMeHAYEeTCs HamnpaBWTb BCHO BOAY B OAWH W3 BblIEpPacnosio-
>X€HHbIX OTBOAOB WK, NpokKonaTb BpeMeHHoe 06BOAHOE PYyCho;

e B Hauane, cepeanHe, M B KOHLUE NpPSIMO/IMHEMHOro y4yacTkKa, Ha 0cCsX
nonepeYyHbIX Ce4eHUN KaHana yCTaHOBUTb Bexu. Bce Tpu Bexu AOSKHbI
ObITb YCTAHOBNEHbI MO OAHOW UHWUN;

e B cTBOpE yCcTaHOBKM BOAOMEPHOrO YCTPOMCTBA MNPOTSAHYTb NMEpPNeHANKY-
NSAPHY0 OCb A/ NPaBUIbHOW OpPUEHTaLUMM BXOAHOW YaCcTuU BOAOMEPHOro
YCTPOWCTBA NO OTHOLUEHMIO K OCU KaHana.

5. YcTaHOBUTb BOAOMEPHOE YCTPOWMCTBO, NO OCM KaHana cobnipas cuMm-
METPUYHOCTb U OPUEHTALMIO €e BXOAHOM 4YacTu B CTBOpE rmaponocTa.

CTAHOAPTHbIE BOOQOMEPHbIE YCTPOUCTBA
ansad NSMEPEHUSA PACXOAA B KAHAJIAX
C YCTAHOBUBLUMNMCA ABMXXEHUEM NMOTOKA

CrtaHaapTHbIMWU pacxo4OMepHbIMU YCTPOUCTBaAMM AJ19 U3MEPEHUS pacxoaoB
BOAbl CUMTAKOTCA BOAOC/IMBbI C TOHKOMW CTEHKOMW; pacxXoAOMepHble Moporu
CAHUWPWN; noTkn BeHTypu; noTku [lapwana; pacxoAoMepHble JO0TKMU
CAHNNPWU, koTopble yaosneTBopstoT TpeboBaHUsaM cTaHaapTa wnu lMpasun,
6narogaps yemy obecneymBaeTcss BO3MOXHOCTb M3rOTOBNEHUSA N NMPUMEHe-
HMA TaKNUX U3MepUTeNbHbIX YCTPOMUCTB MO pe3ysbTaTtaM pacyeTta 6e3 uHAU-
BUAYaNbHON rpagynpoBKn. PaccMoTpuM noapobHO MX OTINYUTENbHbIE NPU-
3HaKM M Ha3Ha4vyeHus. [lna yyeTta pacxo4oB BOAbl HA BHYTPUXO3SIMCTBEHHOM
opocuTenbHOM ceTu 60nbloe pacnpocTpaHeHne noay4Yuam BOAOCUBbI
ToMmcoHa, Yunonettun, CAHUNPW.



Bogocsine TomcoHa (BT)

Bogocnue BT-50 npepgHasHauyeH AN W3MepeHUa pacxodoB BoAbl A0
50 n/c. Bogocnue BT u3rotaBnMBaeTcs KakK MNEPEHOCHOM, TakK W cTaumo-
HapHOM KOHCTPYKUMWU. KOHCTPYKLUMSA ero COCTOUT U3 BOAOC/MBA Tpeyrosib-
HOM DOPMbI, CXOAALMMUCS KPOMKaMu noa yrnom 90° M3roToBneHHOro w3
JINCTOBOWN CTanu TOMWMHOM 3 MM; Yrosika XXecTKOCTU U YPOBHEMEPHOMN peNn-
KW, YKPEMNJEHHON Ha CTEHKE BOJAOC/IMBA HAK/OHHO noa (45°) win Beptu-
KanbHO (90°). Kpomka nopora BogocnmBa BT, ob6palieHHas Kk noasoasiie-
MYy KaHany, AoJ/XHa 6bITb ocTpas, ¢ dackoi (45°) (cM. puc. B npunoxe-
HUK).

Bopgocsine Ynnonerrn (BY)

Bogocnue Yunonettn BY-50 npeaHasHayeH Ans opocuTenen C avanaso-
HOM u3MepeHunsa pacxoga ot 5 go 80 n/c; BY-75, ona opocutenen c ana-
nasoHOM n3aMmepeHusa pacxoga ot 15 go 230 n/c.

Booocnme BY-50 oTHOCMTCS K TpaneueupanbHbIM BOAOCAIMBAM C TOHKOW
CTeHKOM c 60koBbIMM OTKOCaMu 1:4. OH WM3roTaBNMBAETCH, U3 IMCTOBOM
CTann TONLWMHON 3-4 MM; N YronKoB Ansa obecreyeHms XKXecTKOCTU KOHCT-
pykumun. WnpuHa rpebHa sogocnuea (b = 50 cM) BbINONHAETCS C AOMYCKOM
+ 2-3 MM, OocCTanbHble pa3Mepbl — ¢ gonyckoM £ 5-10 MM; KpoMKa BOAO-
C/IMBHOMO OTBEPCTUS AO0/KHA 6blTb POBHOWM, umncTton, 6e3 3a3ybpuH u Bbl-
CTYNnoB. YpOBHEMepHasa penka A0/KHa 6blTb M3roToB/eHa Ha cneunanmsn-
pOBaHHOM 3aBoJe W3 MeTassia C NoKpbITUEM BOAOCTOMKOW Kpackon. [ene-
HMA N YNCNa He AOJIHKHbI CTUPATbCA, @ HY/IM peeKk AOJ/DKHbl coBnajaTb C OT-
MEeTKOW rpebHs BOAOCMBA; BCHO MeTa/lNTOKOHCTPYKUMIO OKpaLLMBAKOT B TpU
CNosi NPOTUBOKOPPO3NOHHOW KPaCKOW.

Boaocnue BY-75 mnarotaBnuBalT U3 CTanu TONWMHON 4 MM, BOAOC/IMBHOE
oTBepCTUne AO/MKHO 6biTb poBHbLIM 6e3 3a3ybpuH m BbicTynoB. OCHOBHOM
pa3sMmep rpebHa b = 75 cM, BbINOAHSAETCA C AONYCKOM £ 5 MM, oCTanbHble
pa3sMepbl ¢ gonyckom = 10 MM. YpoBHeMepHas penka A0/KHA U3rotasau-
BaTbCA M3 MeTanna C aHTUKOPPO3UMHLIM MOKPbITUEM pUC. 1 Ha LBETHOM
BK/1aAKe.

Bopgocnine CAHUNPU (BC)

Bogocnme BC (MBaHOBa) OTHOCMTCS K TpaneueuaanbHbIM BOAOCAMBAM C
TOHKOW CTEHKOM C 60KOoBbIMM OTKOCamm 1:1. OH u3rotaBnmMBaeTCs U3 NUC-
TOBOM CTanu TONWMHOM 3-4 MM M YronkoB Ans obecnedyeHmnst XeCTKOCTU
KOHCTPYKLMNN.

LLinpnHa rpebHs BoaocnMBa BbINOMHSAETCS C AONYCKOM £ 2-3 MM, OCTasb-
Hble pa3Mepbl — € gonyckom £ 5-10 MM; KpoMKa BOAOC/MBHOIO OTBEPCTMS
AO/MKHa 6bITb pOBHOM, YncTon, 6e3 3a3ybpunH M BbICTYNOB. YpOBHEMepHas
perka Ao/KHa 6bITb M3rOTOB/IEHA Ha cneunannu3nvpoBaHHOM 3aBoAe U3 Me-
Tanna Cc NOKPbITUEM BOAOCTOMKOW Kpackon. [leneHunss n 4ucna He AOJIKHbI
CTUPaTbCS, @ HY/IN peeK AOJ/DKHbl COBMagaTb C OTMETKOM rpebHsa BoAOCMU-



Ba; BCIO META/INTIOKOHCTPYKLMIO OKpaLIMBAKT B TPU C/1I08 NMPOTUBOKOPPO3U-
OHHOMN KpacKoW.

KpoMmka nopora sogocnusos BT, B4, BC gosnkHa 6bITb
ocTpoi ¢ packoit 45°, o6palLleHHOM HaBCTpeYy NOTOKY
(cM. puc. B npunoxxeHun).

TpeboBaHns ans ycraHoBku sogocamnsos BT, BY, BC

e YYaCTOK KaHana Ans yCTaHOBKM BOAOCAMBA A0/XKEH 6bITb NPSAMOSINHEN-
HbIM C AIMHOM He MeHee L = 10 * B, ¢ CUMMETPUYHbBIM MONEPEYHbIM
ceyeHunem.

e BOAOC/IMB CneayeT yCTaHaBJ/IMBaTb CTPOro BepTukKaJibHO, Bpe3dad B AHO
N OTKOCbl KaHa/la Ha cepeanHe Bbl6paHHOFO y4yacCTKa C npeaBapuUTeibHO
noaroToBJ1IEHHbIM OCHOBAHUEM.

e nopor (rpebeHb) Bogocnmea AOSKEH ObiTb CTPOro rOpuM3OHTasIbHbIM,
BepTUKasbHas CTEHKa NepneHAuKYyNspHOM OCHOBAHUIO, OCb BOAOC/IMBA
OO/HKHa coBNagaTtb C OCbl KaHana;

e BbICOTa nopora sogocnmea P aomkHa 6biTb 60nblle MakCcMMaibHOM rny-
6uHbl h hax B KaHane 3a BOAOC/IMBOM;

e MpWU CKOPOCTM TeuyeHus 6onee 0,5 m3/c moaBoaAwWwMiIA yyacTok KaHana
nepes BOAOC/IMBOM ClefyeT paclwunpuTb, @ AHO yrnybuTb Ana yMeHblle-
HMUS CKOPOCTU MOTOKa.

MpumMmeyaHune: 4119 yCTaHOBKWM Mopora BOAOC/MBA B CTPOro rOPM3OHTasb-
HOE MOJIOXKEHME W MPUBSA3KN OTMETKWM €ro rnopora K HyJl rmapotexHuye-
CKOW perKKn, peKoMeHAyeTCss MCNONb30BaTb HUBEIUDP WAW TMAPOYPOBEHb,
NCNonb3ys ANs 3TOWM uUenn HanOJSIHEHHbIM BOAOW AJSIMHHbBIA MPO3payHbIn
LaHr Mmanoro anameTpa (NpuHUMN coobwarwmxcs cocyaos).

N3MepeHne pacxogoB BoAgbl BOAOC/INBaAMMH
OnpepeneHne pacxoga BoAbl NponssoanTcsa no pabounm dopmynam:
AONdA TpeyronbHoro sogocnmea BT

O=14*H>*JH  w¥c (1)
ANna TpaneuenpanbHblX Bogocnneos BY,
0=19*%b* H\VH  v3c (2)

roe: b - wupuHa nopora sogocnmea, (M);
H - Hanop BoAbl Ha4 NoOporom Boaocnmnea, (M);

Ans yno6cTBa onpefeneHns pacxoAoB BOAbl MO YPOBHIO PENKM 3HAUEHUS
pacxooB BoAbl AN BCEX TUMOB BOAOC/NMBOB NpuBeAeHbl B Tabnuue 2.
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Tabnuua 2

Ypo- Ypo-
BeHb BY-50 BY-75 BT-50 BeHb BY-50 BY-75 BT-50
no pen- | Pacxoa | Pacxon | Pacxoa | no pei- | Pacxoa | Pacxon | Pacxop
Ke Q (n/c) | Q(n/c) | Q (n/c) ke Q (n/c) | Q(n/c) | Q(n/c)
H (cm) H (cm)

3,0 5,0 - - 16,5 64,0 94,0 15,0
3,5 6,0 - - 17,0 61,0 98,0 17,0
4,0 7,0 - - 17,5 70,0 103,0 18,0
4,5 9,0 - - 18,0 73,0 108,0 19,0
5,0 10,0 16,0 0,8 18,5 76,0 114,0 20,0
5,5 12,0 18,0 0,9 19,0 79,0 120,0 22,0
6,0 14,0 21,0 1,3 19,5 82,0 124,0 23,0
6,5 16,0 23,0 1,5 20,0 128,0 25,0
7,0 18,0 26,0 1,8 20,5 132,0 26,0
7,5 20,0 30,0 2,1 21,0 136,0 28,0
8,0 22,0 33,0 2,5 21,5 140,0 30,0
8,5 24,0 36,0 2,9 22,0 145,0 32,0
9,0 26,0 39,0 3,3 22,5 150,0 33,0
9,5 28,0 42,0 3,9 23,0 154,0 36,0
10,0 30,0 46,0 4,5 23,5 160,0 38,0
10,5 32,0 49,0 5,0 24,0 166,0 40,0
11,0 35,0 52,0 5,6 24,5 170,0 42,0
11,5 37,0 55,0 6,2 25,0 175,0 44,0
12,0 40,0 59,0 7,0 25,5 180,0

12,5 42,0 63,0 7,7 26,0 186,0

13,0 44,0 66,0 8,5 26,5 191,0

13,5 47,0 70,0 9,3 27,0 197,0

14,0 50,0 74,0 10,0 27,5 202,0

14,5 52,0 78,0 11,0 28,0 208,0

15,0 55,0 82,0 12,0 28,5 214,0

15,5 58,0 86,0 13,0 29,0 220,0

16,0 61,0 90,0 14,0 29,5 225,0

Akcnnyarayms sogocansos (BT, B4, BC)

Ans HOpManbHOrro AONyCcTUMO ToyHoro (o £ 5%) yyeta BoAbl HeO6X0ANMO
cobnogaTtb cneayrowme npasunia:

CUCTEMATUYECKN NPOBEPSATb FOPU3OHTANIbHOCTL MOpora M BepTUKasb-
HOCTb CTEHKW, CNeauTb, YTobbl HY/IM peek coBnajasan C YpoBHEM MOpPO-
ra;

oynmwatb B CNy4yae 3aumieHus NoABOASILWMI y4yacTok kaHana (nopor P
Ao/KeH 6bIThb BbilWe AHA KaHana B BepxHeM bbede); He AonyCcTUMO 3a-
TonneHue rpebHsa BOAOCMBA CO CTOPOHbI HUXXHero bbeda (puc. 1);
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e Mpom3BOAUTb He pexe 1 pasa B rog peMOHT BOAOC/IMBHOW YCTaHOBKM
(o4ncTka OT HaAHOCOB, MUCMpaBaeHne aedeKToB, OKpacka, 3aMeHa peek
nT. 4.).

PaccMmoTpuM cnegyrowme TuUnbl BOAOMEPHbLIX YCTPOWCTB, 3TO CTaHAAPTHbIE
notok Mapwana, notok BeHTypu u notok CAHUNPW.

JloTtok Mapwana

JNloTku lMNapwana npeaHasHadeHbl rnaBHbIM 06pa3oM ANns M3MepeHus pac-
X04a BOAbl B UPPUraLMOHHbIX KaHanax U ecTeCTBeHHbIX BOAOTOKaX. JIOTOK
Mapwana CoCTOUT U3 TpexX OCHOBHbIX YacTen: NpueMHoro pacrtpyba c sep-
TUKaNbHbIMW CTEHKAMN 1, cxoAsaWwMMUCS B BUAE KOHdY30pa K ropaoBuHeE C
rOPU30HTaNbHbIM AHOM; FOPSIOBUHLI 2, C NapanfefnbHbIMN BEPTUKASbHbIMU
CTEeHKaMn U gHOM 3 , UMEIOLLUM YKSIOH 3:8 B CTOPOHY ABUXEHUS BOAbl; OT-
Boaswero pactpyba 4 (anddysopa), C pacxoosawmMMmMca BepTUKabHbIMU
cTeHKaMu (puc. 2 Ha BKaake).

oMnupuyeckasa popMmyna ansa noacyeta pacxona yepes noTok MNapwana:
Q =0,372 * b (3,278 * h)" (3)

roe n = 1,569 * p %926,

NMpuMmeuaHune: [elictBue MpaBua pacnpocTpaHAeTcs TONbKO Ha CyLllecT-
BytowMe noTkun MNapwana. BHOBb NPOEKTMPOBATb 3TN JIOTKU HE PEKOMEHAY-
eTcs, T.K. B a/IbHENLLEM CTaHAAPTU3ALUNA UX HE NPeayCMOTPEHaA.

BogomepHbIi 10TOK BeHTypn

Nlotkn BeHTypun (JIB) MoryT 6biTb BbINMOMHEHbLI C FOPAOBUHOM U NOABOAS-
lWMM KaHa/IoOM MpsIMOYrosibHOro, TpaneuenaasnbHOro nonepevyHoro ceye-
Hus. MpaBniamMym HOPMUPOBAHbLI LB JIOTKN C FTOPJIOBMHOM NPSMOYIrOJ/IbHO-
ro ceyeHusd, Kak Hanbonee pacnpoCTpaHeHHble N U3y4YyeHHble. PekoMeHay-
IOTCA K MPUMEHEHUI0 ABa TuUNa JIOTKOB BeHTypwu: nepBbin TWUM, B KOTOPOM
oKaTuve MnoToKa OCYLWeCTBASeTCS BCNeACTBUE CyXXeHUs 6OKOBbIX CTEHOK
Npy rOpu3oHTasbLHOM AHE U BTOpPOW TUN - ¢ obpa3oBaHMeM nopora npu na-
pannenbHbiX B NjaHe 6G0KOBbIX CTeHKaX. [1a naMepeHust pacxona B3Bece-
HEeCYLWMX XUAKOCTEN cneanyeT NpUMeHaTb NOTKM nepBoro Tuna. J1Iotok BeH-
TYPU COCTOUT U3 YeTblpeX OCHOBHbIX YaCTeW: BXOAHOM 4acTu, CyxKaroLjeu
4acTu, rop/i0BUHbI, BbIXO4HOIro Angdady3opa.

BxoaHasa yacTb npeacrtaBnsieT cobon oTpe3oK noABoAsilero KaHana anuv-
HON 4-5 * hyuak, B O0OKOBOMN CTEHKe KOTOpPOro pa3MeLlleHbl OTBepCcTne uim
wenb 418 coobLieHnsa C YyCNOKOUTENbHbIM KOMOALUEM MU HULWEN ANS n3Me-
PEHNS YPOBHS.

12



Cyxalollasa 4acTb BbIMOJMHAETCS B BMAE KPUBOJIMHEMHOrO B MjaHe
KOHdY30pa C BEpPTUMKANbHbIMKM CTEHKAMW, OYEpPUYEHHbIMM MO paauycy
R=2*(B-b);1=1,32 % (B -Db).

FfopnoBMHa MMeEeT BeEPTUKA/bHblE NapanfnenbHble CTEHKW, FOPU30OHTaNbHOE
AHO; AnnHa ropnosuHbl | = 1.5%h yax.

BbixogHon anddysop anmHon no ocm D = 3 * (B - b) c pacxoasawmmmncs
BEPTUKAJIbHbIMU CTEHKaMu CIIYXUT O/19 YMEHbLUeHUs MoTepu Hanopa B
noTke. Hak/oOH CTEHOK MO OTHOLUEHUID K OCKU SIoTKa (B nJjiaHe) coctaBnseT
1:6.

Mo onuncaHuio KOHCTpyKuuu JIB MOXHO caenaTb BbIBOA, YTO 3TOT BOAOMEpP
CNIOXXHOM KOHCTPYKUMU N CTPOUTENbCTBO ero TpebyeT onpeaeneHHblX Ha-
BblkOB. OnucaHue KOHCTPYKUMU JIOTKOB BeHTypu npuBeneHbl A58 TOro,
4yTO6bI rMApoMeTpbl KaHanos U ABI He nyTanu ero ¢ notkoM lNapwana (B
60NbLUMHCTBE CNy4YaeB 3TO MMENO MecTo).

B npakTuke BopoydyeTa Haumbonbliee pacnpocCTpaHeHue Mnosyynsn BOAO-
mMepHble notkn CAHUNPU (BJIC). 3T BOAOMEpPHbLIE YCTPOMCTBA HE MMEIT
KPUBONIMHENHbIX CTEHOK, MPOCTbl B MU3roTOBAEHUW W 3KcnayaTauuu. [MNpu
3aB0OACKOM crnocobe n3rotosneHus, kadyectso BJIC oyeHb BbICOKOE.

BogomepHbivi norok CAHUNPU (BJIC)

BoaomepHbin notok CAHNNPU - BJ1IC - npeacrasnsiet cobon KOPOTKUIA No-
TOK, CO CXOASWMMUCS K HMXKHeMY bbedy BepTUKanbHbIMWU CTEHKaMU WU ro-
PU30HTasIbHbIM AHOM. ConpsiXeHue SI0TKa C KaHa/loM B BEPXHEM U HUXKHEM
bbedax ocyLecTBAETCA OTKPbISIKAMK; Mpu 3TOM B BOAOOOMHOW 4acTu yCT-
pavBaeTca konogeu. lNpeBblweHne nopora P Haa AHOM KaHana Heobsasa-
TenbHO. YpOBHEMepHas penka nMpuKkpenaseTcsa K nepegHen CTeHKe NOoTKa,
HOMIb PENKM AO/KEH COoBMaaaTb C OTMETKOM AHa noTka (puc. 3 Ha BKNaa-
Ke).

Pasmepbl NOTKOB M MX NPOMNYyCKHash CNOCOHBHOCTb B 3aBMCMMOCTM OT MPUHS-
TOM BbIXOAHOM WMPUHbI NOTKa NpueeaeHbl B Tabnuuye 3.

Tabnuua 3
Pasmepbl LUnpuHa BbIXOA4HOK YacTh notka B, (M)
J10TKa 0,2 0,3 0410506 | 0,7 | 0,8 1,0
tnpuna BxopHom Hactu noTka | 34 | 51 | 0,68 | 0,85 | 1,02 | 1,19 | 1,36 | 1,76
B,=1,76 B,
OnwnHa notka /=28, 0,4 0,6 0,8 1,0 1,2 1,4 1,6 2,0
BblcoTa BepTUKaNbHbIX CTEHOK
JloTKa 0,4 0,65 0,7 0,8 0,9 1,0 1,2 1,5
H/=(1.5-2)8B,
BbicoTa nopora P=0,5
! 0,16 0,26 | 0,28 0,32 | 0,40 | 0,40 | 0,40 | 0,50
H max(H maxso- 8HI) ! ! ! ! ! ! ! !
Pacxog Boabl, M3/c 0,051 | 0,157 | 0,28 |1 0,55 0,91 | 1,06 | 1,21 | 2,14
6 5 6 4 7 0
Fnybuna Boabl, Hmpax, M 0,25 0,40 0,50 | 065|0,80|0,80|080]| 1,0
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YpaBHeHne pacxoga ansa BJIC npu cBob60oaHOM mUCTeveHUmn (%<0.2) nmeet

BUA:
O=C*b*H*\2gH , v (4)
0.109
roe: C=0.5- 26 H ol KO3 DULMEHT Pacxoaa;

b - wWnpnHa BbIXOAHOW YaCTU FrOPAOBUHBLI SIOTKa (M);

H - rnybuHa BoAbl Haj NMOpPOroM sI0TKa B BepxHeM bbede (M);

Paboyasa ¢dopmyna nMmeer BuAa:

Q= 1,72*[)*[‘]1'55; n/c (5)

[na ynob6cTBa pacyeToB 3HAUYEHUS PacxoAoB BOAbl B 3aBUCMMOCTU OT TNy-
6MHbI BOAbI NpuBeaeHbl B Tabnuue 4.

Tabnuua 4
rnybuHa BbIxogHas wWnpuHa noTka B, CM
BOAbI
H, cM 20 30 40 50 60 70 80
1 0,3 0,5 0,7 0,9 1,0 1,2 1,4
2 1,0 1,5 2,0 2,3 3,0 3,5 4,0
3 1,9 2,8 3,8 4,7 5,7 6,6 7,6
4 2,9 4,4 5,9 7,4 8,8 10,3 11,8
5 4,2 6,3 8,3 10,4 12,5 14,6 16,7
6 5,5 8,3 11,1 13,8 16,6 19,4 22,1
7 7,0 10,5 14,0 17,6 21,1 24,6 28,1
8 8,6 13,0 17,3 21,6 25,9 30,2 34,5
9 10,4 15,5 20,7 25,9 31,1 36,3 41,5
10 12,2 18,3 24,4 30,5 36,6 42,7 48,8
11 14,1 21,2 28,3 35,4 42,4 49,5 56,6
12 16,2 24,3 32,4 40,5 48,6 56,7 64,8
13 18,3 27,5 36,7 45,8 55,0 64,2 73,3
14 20,0 30,8 41,1 51,4 61,7 72,0 82,2
15 22,9 34,3 45,8 57,2 68,6 80,1 91,5
16 25,3 37,9 50,6 63,2 75,9 88,5 101,2
17 27,8 41,7 55,6 69,5 83,3 97,2 111,1
18 30,4 45,5 60,7 75,9 91,1 106,2 121,4
19 33,0 49,5 66,0 82,5 99,0 115,5 132,0
20 35,7 53,6 71,5 89,4 107,2 125,1 143,0
21 38,5 57,8 77,1 96,4 115,6 134,9 | 154,2
22 41,4 62,1 82,9 103,6 124,3 145,0 165,7
23 44 .4 66,6 88,8 111,0 133,2 155,3 177,5
24 47,4 71,4 94,8 118,5 142,2 165,9 189,6
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rnybuHa

BbixogHas LUNPpUHa NOoTKa B, CM

BOAbI
H. cm 20 30 40 50 60 70 80
25 50,5 75,8 101,0 | 126,3 | 151,5 | 176,8 | 202,0
26 80,5 107,3 | 134,2 | 161,0 | 187,9 | 214,7
27 85,4 113,8 | 142,3 | 170,7 | 199,2 | 227,6
28 90,3 120,4 | 150,5 | 180,6 | 210,7 | 240,8
29 95,4 127,4 | 158,9 | 190,7 | 222,5 | 254,3
30 100,5 | 134,0 | 167,5 | 201,0 | 234,5 | 268,0
31 105,7 | 141,0 | 176,2 | 211,5 | 246,7 | 282,0
32 111,1 | 148,1 | 185,1 | 222,2 | 259,2 | 296,2
33 116,5 | 1553 | 194,2 | 233,0 | 271,8 | 310,7
34 122,0 | 162,7 | 203,4 | 244,0 | 284,7 | 3254
35 127,6 | 170,2 | 212,7 | 255,3 | 297,8 | 340,3
36 133,3 | 177,8 | 222,2 | 266,7 | 311,1 | 355,5
37 139,1 | 185,55 | 231,9 | 278,2 | 324,6 | 371,0
38 1450 | 193,3 | 241,6 | 290,0 | 338,3 | 386,6
39 150,9 | 201,3 | 251,6 | 301,9 | 352,2 | 402,5
40 157,0 | 209,3 | 261,6 | 314,0 | 366,3 | 418,6
a1 217,5 | 271,8 | 326,2 | 380,6 | 434,9
42 225,7 | 282,2 | 238,6 | 3951 | 451,5
43 234,1 | 292,7 | 351,2 | 409,7 | 468,3
44 242,6 | 303,3 | 363,9 | 424,6 | 4853
45 251,2 | 314,0 | 376,8 | 439,6 | 502,5
46 259,9 | 324,9 | 389,9 | 454,9 | 519,9
47 268,7 | 335,9 | 403,1 | 470,3 | 537,5
48 277,7 | 347,1 | 416,5 | 4859 | 555,3
49 286,7 | 358,3 | 430,0 | 501,7 | 573,4
50 295,8 | 369,7 | 443,7 | 517,6 | 591,6
51 381,3 | 457,5 | 533,8 | 610,0
52 392,9 | 471,5 | 550,1 | 628,7
53 404,7 | 485,6 | 566,6 | 647,5
54 416,6 | 499,9 | 583,2 | 666,5
55 428,6 | 514,3 | 600,1 | 685,8
56 440,7 | 5289 | 617,0 | 705,2
57 453,0 | 543,6 | 634,2 | 724,8
58 456,4 | 558,5 | 651,5 | 744,6
59 477,9 | 573,5 | 669,0 | 764,6
60 490,5 | 588,6 | 686,7 | 784,8
61 503,2 | 603,9 | 704,5 | 805,2
62 516,1 | 619,3 | 722,5 | 825,7
63 529,0 | 634,8 | 740,6 | 846,4
64 542,1 | 650,5 | 758,9 | 867,4
65 555,3 | 666,3 | 777,4 | 888,5
66 682,3 | 796,0 | 909,7
67 698,4 | 814,8 | 931,2
68 714,6 | 833,7 | 952,8
69 731,0 | 852,8 | 974,6
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rnybuHa BbixoAHasa WMpUHa /10TKa B, CM

BOAbI

H, cM 20 30 40 50 60 70 80
70 747,4 872,0 996,6
71 764,1 891,4 1018,8
72 780,8 910,9 1041,1
73 797,7 930,6 1063,6
74 814,7 950,5 1086,2
75 831,8 970,4 1109,1
76 849,1 990,6 1132,1
77 866,4 1010,9 | 1155,3
78 883,9 1031,3 | 1178,6
79 901,6 1051,8 | 1202,1
80 919,3 1072,5 | 1225,8

TpeboBaHUs1 MO M3roToBJIEHNIO U 3KcniTyaTtaunmn s1otka CAHUNPU

e PacxoaoMepHbie NIOTKU B KaHanax < 600 MM, pekomMeHayeTcCs yCTpau-
BaTb, WCMNONAb3yS KOHCTPYKUWMW 3aBOACKOro WU3roTOBJEHUS, KOTOpble
MOHTMPYIOTCS B KaHase nocse uam B NpoLecce ero COOpyXeHus;

e CMelleHMe NNOCKOCTM 10TKa WM ero OTBepCTUS OTHOCUTENIbHO OCEBOM
NJIOCKOCTM NOABOASILLEro KaHana He A0J1KHA npeBbiwaTe 5 MM nNpu wn-
puvHe noasoasuwero kaHana B« < 500 mm. Mpu By = (500-1500 mMMm) -
10 mM. U, HakoHeu, npu By > 1500 MM - 15 MMm;

e OTK/NIOHEHME O60KOBbIX CTEHOK ropj0BMUHbLI J10TKA, OT BEPTUKAIN He
OOJIKHO npeBblwaTb 2 MM Ha 1 M BbICOTbl CTEHKM.

e [IHO rOpsIOBMHBbI WUAW BXOAHOro pactpyba noTka AOMKHO 6biTb CTPOro
ropu3oHTanbHO. OTK/IOHEeHWe gonyckaeTtcs He 6onee 1 MM Ha 1 M anu-
Hbl (MW WUPUHbBI) FOPIOBUHDI.

e He ponyckaeTtcsa nogTonfeHue AHa 10TKa CO CTOPOHbI HUXHEro 6b€(ba.

Mpn npaBunbHO ycTaHoBNeHHOM BJIC noTok BoAbl MOCTyrnaeT B BoAobou-
Hbl KONoAeL oTBOoAsILEN YacTu KaHana (puc. 4 Ha BKiaake).

BogomepHbisi nopor CAHUNPU

BoaoomepHbin nopor CAHUWPW (BMNC) npeaHasHadeH Ans U3MepeHus
pacxoda XUAKOCTUM C 60/blWNMM  KOMMYECTBOM B3BELUEHHbIX 4acTu
(po 40-50 r/n) B KaHanax TpaneueunaganbHoro cedenHus. Pasmepsbl BIIC
AO/KHbI YAOBMETBOPSATb C/IeAYyOWMM YCI0BUSM

h
0,3<b,<3 M; p 20.15; hywy = 0,08 m; ﬁsz; —_£>2;
p

p
YpaBHeHue pacxoga ans nopora CAHUNPWU:

0=C[b, +(m*h)]*2gh* (6)
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roe: C - koadduumeHT pacxoga, m - 3anoXeHue oTkoca, by — wupuHa
nopora no Bepxy, h - rnybnHa Boabl Hag NOPOrom.

KoadduumeHT pacxoga cnegyet npmHuMaTb no tabnuue 5.

Tabnuua 5

h h h h

- C - C - C - C
p p p p

0,1 0,374 0,30 0,381 0,50 0,390 0,70 0,398
0,15 0,376 0,35 0,384 0,55 0,392 0,75 0,40
0,20 0,378 0,40 0,386 0,60 0,394 0,80 0,402
0,25 0,38 0,45 0,388 0,65 0,396 0,85 0,404

N3MepeHue ypoBHsS h npomsBoaMTCS OT BEpXOBOM MSIOCKOCTM MNOpora,
puc. 5.

¥ e i iAW

Puc. 5. BogomepHbin nopor CAHUNPU

PuKkcupoBaHHoOe pycJsio

B npakTuke Bogoy4yeTa HanbosnbLlee pacnpocTpaHeHne nosiyymnnm T. H. pe-
e4yHble rnaponocTbl. ECiM Ha NpsIMONMHENHOM y4yacTKe 3eMNsIHOro KaHana,
Wn pekn pasbutb rmapocteop, obopyaoBaTb €ro rMapoMeTpuyecKknMm Moc-
TUKOM, YPOBHEMEPHOW penKon, NPOU3BECTM ero rpagyupoBKy Ans nonayye-
HMA pacxoaHou 3aBucmMmoctTn Q = f (H), To Takon rmapocTteop byaeT Ha3bl-
BaTbCSA peeyHbIM MMAPOMETPUYECKNM MOCTOM.
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Mony4deHHyo pacxogHyto kKpusyto Q = f (H), MOXHO byaeT ncnonb3osBaTb B
TOM C/lyyae, ecsin nonepeyvyHoe cevyeHne KaHana wunu peku byaet HemsMeH-
HbIM. YTO6bl 3TO HE MPOM30LWI0, HA UPPUrALUMOHHbBIX CUCTEMaxX MNpakTuye-
CKUM BCe rmapomMeTpuyeckme noctbl 06opyaoBaHbl Ha 06AMLOBAHHbIX y4acT-
Kax KaHanos. Ecnn, kaHan npoxoauT B 3eMJSISHOM pycne, TO B ruapocTeBope
npon3BoAnTCS 06/IML0BKA yyacTKa KaHana, Buae 6eToOHHOro rnosicka v Bce
3T TMAPOCTBOPbI 6yAyT Ha3blBAaTbCA rMAPONOCTaMU TUMa (PUKCUPOBaAHHOE
pycno (®P) (cM. npunoxeHune).

dukcmpoBaHHoe pycno, MoXeT 6bITb MPSIMOYrOfIbHOrO, TPeyrosbHOro, Tpa-
neuenaanbHOro, napabonmMyeckoro W Apyrmx CUMMETPUYHbLIX CevYeHUn
(puc. 6 Ha BKNaake).

B cnyyasax koraa uKcMpoBaHHOE pycno MMeeT WupuHy 6onblie 4yem rny-
6uHy (h/B < 0,5) ona uaMepeHusa pacxoga BoAbl, He coaepxxalwen 60nb-
LIOro KOMMYECTBa TAXeNbIX B3BELIEHHbIX YacTuly, (KpynHOM raabkm n T. n.)
pPEKOMEHAYITCA BOAOMEPHOe YCTPOMCTBO TWUMNa BOAOC/AMBA C NOPOroMm Tpe-
yronbHoro npoguns. CooTHOLWEHNE OCHOBHbIX pa3MepoB BOAOC/AMBA C MNO-
pOroM TpeyronbHoro npogpunsa npmeeaeHsl Ha puc. 7. OCHOBHble pa3Mepbl
BOAOCAMBA JIMMUTUPYIOTCS COOTHOWEHUAMU: hpin = 0,05 M, Pnin = 0,1 M,
bmin=0,3M, h/P < 3, b/h > 2,

Puc 7. Bogocnme € NOpOromM TpeyronbHOro npoduns

3HaveHna koadpduumeHta Cy Ana BOAOCAMBA C MOPOroM TPeyrosibHOro
npoduns npuseneHbl B Tabnuue 6.
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Tabnuua 6

h C,npu
h+p

h+p

0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0,0 1,0 1,0 1,0 1,001 | 1,001 | 1,001 | 1,001 | 1,002 | 1,002 | 1,003

0,1 1,003 | 1,004 | 1,004 | 1,005 | 1,006 | 1,007 | 1,008 | 1,009 | 1,010 | 1,011

0,2 1,012 {1,013 | 1,015 | 1,016 | 1,017 | 1,019 | 1,021 | 1,022 | 1,024 | 1,026

0,3 1,028 | 1,030 | 1,032 | 1,034 | 1,037 | 1,039 | 1,042 | 1,044 | 1,047 | 1,050

0,4 1,053 | 1,056 | 1,059 | 1,062 | 1,065 | 1,069 | 1,072 | 1,076 | 1,080 | 1,084

0,5 1,088 | 1,093 | 1,097 | 1,102 | 1,107 | 1,112 | 1,117 | 1,123 | 1,129 | 1,135

0,6 1,141 | 1,147 | 1,154 | 1,162 | 1,169 | 1,177 | 1,185 | 1,194 | 1,204 | 1,214

0,7 1,224 | 1,234 | 1,246 | 1,258 | 1,272 | 1,286 | 1,302 - - -

pebeHb BOAOCNMBA A0/MKEH 6biTb NPSAMOSIMHEEH U FOpU3OHTaneH (puc. 7).
MN0oCKOCTb BEPXOBOM U HM30BOM FpaHEN BOAOCNAMBA AO/XKHbI ObiTb POBHbI-
MM 1 rnagknmm. CBoboaHOe He3aTonsieHHoe ucTeyeHume obecneumBaeTcs
npn n<0,75. Pabouas ¢dopmyna pacxoga Ansa BOAOCAMBA C NMOPOroM Tpe-

yro/nibHOro npocduns nMmeeTt BUA:

Q = 1.96*Cy *b*h:; M3/c (7)

TpeboBaHHNsi K BO4OC/INBY C MOPOroM TpeyrosibHoro rnpogpuns

MoaBoasiLMMM KaHan Ha pacCTOAHUM hmax OT MEpPHOro cevyeHus AO0JIKeH
6bITb MPAMOSIMHENHBIM C BEPTUKANIbHbIMU CTeHKaMn. OTK/IOHEHUE LUUPUHbI
noABOASILLEr0 KaHasa Ha 3TOM y4yacTKe OT WUpUHbI rpebHa BoaoCIMBa He
AO/HKHO npesbiwaTbh +2 %. CpeaHas KBagpaTuydeckas OTHOCUTEsIbHas Mno-
rpewHocTb KoaddunumeHTa pacxoga BoAOCIMBA C MNOPOroM TPeyrosibHOro
npodunsa coctaensgetr C = +2 %.

rpagympoBaHHbIA napabonnyecknii notok (rrJi)

bonblwoe pacnpocTpaHeHue B NpakTUKe uppuraumm nonyydunm napabonu-
yeckue notkm Tuna JIP-40; 60; 80; 100. YuyeT pacxoaa BOAbl HA 3TUX NOT-
KaxX Npomn3BOAUTCS NYTEM FpagyMpoOBKM U MONYYEHUS pacXOAHOM XapakTe-
puctukn Q = f (H).

MpaayvpoBaHHbIM napabonnyeckuin notok (I'MJ1), aTto Mmecto (nNocT) obopy-
AOBAHHbIM M NpOrpagynmpoBaHHbIN AN CUCTEMATUYECKOro yyeTa BOAbl
(puc. 8 a, 6 Ha Bknagke). IMJ1 BkAOYAET OAHY cekuuto notka JIP n rnapo-
MeTpuyeckmi cteop (pabounin) ansa namMepeHunst rybuHbl 1 CKOPOCTU BOAbI,
HEeNOABMXXHO 3aKpernsieHHOro Ha HeM MOCTWKA, YPOBHEMEPHOro Kosogua c
YPOBHEMEPHON penkon puc. 8a, Unm C HaHEeCEeHHOW Ha OTKOoCe pacxono-
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MEepHON WwkKanon puc. 86. BeibpaHHas cekuns U cocegHme CeKuunn NOTKOB,
AOJIKHbI 6bITb NCMPaBHbLIMU C OAMHAKOBbBIM YK/TOHOM.

rpagympoBka napa6o/iM4ecKoro J10TKa

Ons nony4yeHunst KpUBOW U pacyeTa Tabnumubl 3aBUCMMOCTM pacxoda OT rny-
6uHbl BOAbl Q = f (H), npoBoasaT 5-6 M3MepeHUM pacxoga rMpu MOMOLLM
rMMAPOMETPUYECKON BepTyWKN B AnanasoHe OT Qmin A0 Qmax. AN19 rpaaym-
POBKW NOTKa NpuW nepeMeHHOM noarnope W Boobwe Aana 6bICTpoOro
(10-15 MMH) U3MepeHnsa pacxoda BOAbl PEKOMEHAYETCS MPUMEHSTb OL4HO-
To4YeuyHbl cnocob, paspaboTaHHbii B CAHUUPIA.

OgHoTo4YeuyHbIii cnocob6 CAHUUPU

MNMpenHa3HavyaeTcsa A/19 MEeCTHbIX CUCTEMaTUYeCKUX M3MEepeHU pacxoda Ha
BHYTPUXO3SIMCTBEHHbIX KaHanax cobpaHHbIX U3 CcTaHAapTHbIX napabonuye-
cknx notkos JIP-40; 60; 80; 100, c pacxogamu, coorBetcteeHHo 80, 150,
250 n 500 n/c.

3aBUCUMOCTb AJ19 onpefesieHns pacxoga BoAbl B I'Iapa60ﬂVIl-IECKVIX JTIOTKax
peKoMeHAYEMbIM cnocoboM nMmeet Bua:

O=K*h*2J2Ph*V ; (n /cC) (8)

raoe K - noctosiHHbIM kKO3 duumnenT, P = 0,2 - napameTp napabonbl 4ns
notkos J1P-40; 60; 80, anga notka JIP-100, P = 0,35.

CkopocTb TeudeHus Boabl (V) maMepsieTtcs rmapoMeTpmyeckon BepTYLLKOM
Ha cpeoHen BepTUKANM B TOYKE, pacrnosioXXeHHOW Ha rnybuHe 0,6*h ot
NOBEPXHOCTU BOAbl. [N AAHHOrO rMApOMETPMYECcKOro nocta npuHsTas
TOYKa WM3MEpPEeHUs CKOPOCTM BOAbl OCTaeTCs MNOCTOsAHHOW. nybuHa BoOAbI
n3MepseTcs no OCu JI0TKA PEMKOM WAW LWITAHMOM. DKCNepUMeHTasibHbIMU
NCCnenoBaHNAMN YCTAHOBNEHbI 3HayeHus koadduumeHta K ans noTkoB
J1IP-40; 60; 80 K = 0,565 ansa notka J/IP-100 K = 0,59.

Ana n3aMepeHuns pacxona BOAbl Ha3HayaeTcd r’MapoMeTpuyeckuin CTBOpP Ha
cepeanHe AJSIHbI OAHOM CeKUMWU NoTKa. MmMapoMeTpuyecKknin CTBop AO0JSIKEH
6bITb NMepneHANKYNSPHbIM K NpOAOSIbHON OCKM NOoTKa U 0bopyaoBaH MOCTO-
AHHbIM MOCTMKOM. M3MepeHmne CKOpPOCTU MOTOKa MPOU3BOAAT MpPU MOMOLLM
rMApPOMEeTpMYEecKon BepTywkm NP-21, nnn apyron moandukauymen.

lMopsigok npoBeneHNsI N3MepeHN

e l3MepsieTca rnybuHa BoAbl Ha OCKM NOTKA MNpW MNOMOLWM PENKU WUN
LUTAHIM C NOrpewHocTblo He 6onee 1 cwM.

e M3MepeHne npoBoANTCS ABaxAbl U MPUHUMAETCS CPeAHMIN pe3ynbTaT

e CKOpOCTb BOAbl M3MepsieTCs Npu NOMOLLM BEPTYLKWN Ha cpeaHen (oce-
BOM) BepTuKanun Ha rnybuHe 0,6*h oT noBepxHOCTW.

N3MepeHne CKOpPOCTM HauMHaKT Nocje Toro, Kak Nonactu BepTyLKU
noayyaT paBHOMEpPHOE BpallleHne, Mo3TOMY OTCUYET BPEMEHM HaAUYMHAlOT

20



nocne TpeTbero 3BOHKA. Ecnu BpeMsi Mexay 3BOHKaMu MeHee 25 ¢, 3a-
NUCb OTCUYETOB AenalT Yyepe3 OAMH, ABa unu 6onee curHanoB (Npuem).
Obuiee BpeMsi U3MEpEeHUs CKOPOCTU BOAbl AOMXKHO OblTb HE MeHee 3
MWH. B TeyeHne 3TOro BpeMEHM NpPoBOAMTCS OTCUET BpeMeHu (He ocTa-
HaBNMBasi CEKYHAOMEP) MO KaxXAoMy NpMeMy HapacTalowmm ntorom. Ec-
TN MPOMEXYTKN BPEMEHU 3a KaXAblli NpMeM oTanyatoTcs bonee 4yem Ha
2 c, TO BpeMsi U3MepeHust yaBamBaeTcs. 10 UCTEeYEHUN BPEMEHU U3Me-
PEHUS C NoNyYeHMeM NOCNeaHEero cMrHasna ceKyHaoMepoMm hUKcnpyeTcs
obuiee BpeMs. BbluMc/ieHME CKOPOCTU U OnpeaesieHMe pacxofa BoAbl
NpoM3BOAMTCS B ClieAytoLen Noc/eaoBaTelbHOCTU:

e Onpepenserca 4ucno ob60poOTOB JslonacTer BEPTYLWKWM B CeKyHAy Mo
dopmyne:
n = N/t, rae N - obwee yncno obopoToB 3a Becb nepuog t;

e Onpenensercss CKOPOCTb TEYEHUS BOAbl MO rpaaynpoBOYHOMY YypaBHe-
HUIO BEPTYLUKMK;

e OnpegensieTca pacxo4 B /N0TKe MyTeM MNOACTAaHOBKW 3HadeHun h, V B
3aBucmmocTb (8) ana notkos JIP-40, 60, 80:

0=0.715*h*h*V, ; (n/c) (9)
ans notkos JIP —100:
0=099*h*/h*V, ; (n/c) (10)

Skcnnyarayuns rpagynpoBaHHOro napabosinyecKoro J10TKa
B nepuopa akcnnyataumm Heob6xoamMmo:
e 0YMLLATb JIOTKN OT HAHOCOB M PacTUTENIbHOCTHU;
e COXPaHATb (PUKCUPOBAHHOE MOJIOXKEHME CTBOPA U MOCTUKA;

e CUCTEMATUYECKN MPOU3BOAMTb MOBEPKY PACXOAHOM XapaKTEPUCTUKMU

Q=f(H).

NMPUBOPDLI ANA NBMEPEHUA PACXOOA U YPOBHA BOAbI
N3meputenb ckopocru soabl NCB-01

N3mepuTtenb (puc. A Ha UB. BKNaaKe) npeaHasHavyeH ANns U3MEpPEHUs cpea-
Hel CKOPOCTU BOAHOI0 MOTOKA C LENbio onpeaeneHms pacxoaa BoAbl MeTO-
JIOM «MJI0WaAb-CKOPOCTb».

O6nacTb NPUMEHEHUS - OTKPbITblE MMAPOMETMOPATUBHBIE CUCTEMbI, €CTECT-
BEHHbIE U WUCKYCCTBEHHbIE pyCra peK, KaHanoB, COPOCHble KONEKTOPbl U
JIpyrve BOJOTOKM.
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DYHKLYNOHA/IbHbI€ BO3MOXXHOCTH
e lI3MepeHMe CKOPOCTU ABUXEHNS BOAbI.
e OnpepneneHne pacxoaa BoAbl B NOTOKE METOAOM «MOLLAAb-CKOPOCTb> .
e OnpeaeneHune rpaflyMpoBOYHbIX XapaKTePUCTUK.

e BbIBOA Ha nHAaMKaTOp NapaMeTpoB KaHasna, CpefHMX CKOpoCcTen u obLue-
ro pacxoaa Ans BblbpaHHOro ob6bekTa C ykKasaHueM [aTbl U BpeMEHMU
n3MepeHms.

° CoxpaHeHMe VIHCbOpMaLI,VIVI NMnpwn BbIKJTOYEHHOM MUTAHUN.

e BbiBOA MHMOpMaUMM Ha KoMNbloTep Yepe3 nHtepdenc RS - 232.

OCHOBHbI€ TEXHNYECKNE XapaKTEePUCTUKHN

Anana3oH naMepeHus CKOpoCcTu BOAHOIo NoToKa, M/c ot 0,100 3,0
Mpenen OCHOBHOM NpUBEAEHHOW MOrPeLIHOCTH

M3MepeHusa CKOpPOCTW BOAHOIro notoka, % He 6onee 2,0
Hanps>xeHue nutaHusa, B 5x1

Macca, Kr He bonee 2,2

UmeeTcs cepTugukatr 06 YTBEPXKAEHUM TuUNa CPeACTB WN3MEPEHUS
N® KG 417/07.12.703 o1 19.02.2003 r.

N3rotosutennb: MNKTU «BopaaBToMaTtuka n Metposiorna», Kbiprbiackaa Pec-
nybnunka

YCTpOACTBO KOHTPOJII TEXHOJIOrMYECKMNX napamMeTpos
BOoAgHOro noroka YKTI1-2

YcTponcTteo (puc. B Ha uB. Bknaake) npeaHasHavyeHo A1 U3MEpEeHUs nu-
HEWHbIX M YrNOBbIX NEepeMeLleHnn TEXHONOrnyeckoro o6opyaoBaHnsl B aB-
TOMaTU3MPOBAHHbIX CUCTEMAX KOHTPOJISi U YMNpaBieHUS; MOXET UCMOJ1b30-
BaTbCA KaK [IaTYMK YPOBHS BOAbI, MOSIOXEHMS 3aTBOPA, 3aABUXKN U Ap.

OCHOBHbI€ TEXHNYECKNEe XapaKTePHUCTUKN
e [lnanasoH U3MepeHunsa IMHENHbIX nepemeweHnn YKTI- 2:
- o1 0 o 4000 MM C NOrpewHoOCTbO £ 2 MM;
- oT 4000 go 16000 MM c norpelwHocTbo £10 MM;
- oT 16000 go 30000 MM Cc norpelwHoCTbo £ 15MM;

e [nana3oH u3MepeHUs yrnoebix nepemMeweHmn YKTIM-2-001 ot 0 po
256 o6opoToB.

e lleHa eaMHMUblI HaMMeHbLWEro pa3pd4aa Koga - 1 MMm.
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e Ab6conTHasa NOrpewHoOCTb U3MEPEHUS YIIOBbIX NepeMeLlleHmnn + 2.,
e BbIXxoabl, N30IMpOBaHHbIE ONTOMNApamMu:

- umcpposon RS 232;

- RS 485 (HacTpanBaeMblii).
e HanpsaxeHune nutaHusa + 24 B.

e Tok noTtpebneHns B pexnme namepeHusa He 6onee 70 MA.

Umeetcs ceptugukar 06 YTBEPXKAEHUU Tuna CPeACTB U3MEPEHMUS
N9 KC 417/01.12.713 ot 08.05.2003 r.

N3rotoeuTens: NKTU «BogasToMatnka n metposiorna», Kbelprbi3ckasa Pec-
nybnunka

YpoBHemep eMKOCTHbIN YEM

YpoBHeMep (puc. C Ha UB. BKIaAKe) npeaHasHavyeH aAns U3MEpPEHUS YPOB-
HA BOAbl B KaHanax (Bogoemax), 060pyAoOBaHHbIX CTaHAAPTU30BAHHbLIMU
CYXawLWnMN ycTponcTteammn, nnbo rmaponoctamMm Tuna <«MOUKCUPOBaAHHOE
pyCcno», «BOAOC/IMB CO CBO60OAHbIM MUCTEUYEHMEM», C MOC/eAYLWNM pacye-
TOM pacxofa M o6beMa BOAbl MO rpaflyMpoBOYHON XapaKTEPUCTUKE MMApO-
nocTa.

OCHOBHbI€ TEXHNYECKNE XapaKTEePUCTUKHN

e YpoOBHEMep MMeeT ABa MCMOJIHEHUS, pa3nuyarowmecs anmana3oHoOM U3-
MEpEeHUN:

- YEM -1000 - ot O go 1000 MM,
- YEM - 500 - ot 0 no 500 mm.
e [lpenenbl abCONOTHON OCHOBHOM MOrPeLHOCTU N3MEPEHUS] YPOBHS:
- YEM -1000 - oT = 10 MM,
- YEM - 500 - £ 5 mm.
e BbIXxoagHble cUrHanbi:
- uncpoBoin No nHTepdency Tmna RS - 232;
- UM(PPOBOM Ha BCTPOEHHbLIN MHAMKATOP.
e HanpshxeHue nutaHma + 24 B nnn 6 B (4 anemeHTa nutanma no 1,5 B).
e Tok notpebneHunsa, He bonee:
- 140 MA B peXXume naMmepeHus,
- 20 MKA B pexume oxunaaHus.
e Bpemsa namepenHmsa 500 mc.
e Macca He 6onee 4 Kr.
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Umeetcs ceptugukar o6 YTBEPXKAEHUW Tuna CPeACTB U3MEPEHMUS
N9 KG 417/01.12.705. ot 26.03.2003 r.

N3rotosutennb: MNKTU «BoaaBToMaTuka n Metposiornsa», Kbiprbiackasa Pec-
nybnnka

Perika ypoBHeMepHasi rmgpomennopaTtuBHas PYIr
Penika (puc. D Ha uB. BKIagKe) npeaHasHayvyeHa A8 U3MepeHust YPOBHS

BOAbl B UBMEPUTEJIbHbIX KOJ104LUaX N BOAOEMAX.

OCHOBHbI€ TEXHNYECKNEe XapaKTepUCTUKHN

Yncno TmnopasmMepos 18
ANvHa n3MepuTenbHOW WKasbl, MM 300-2000
pajaumsa TMNopasMepoB Yepes Kaxable, MM 5

lMpenenbHble OTKNOHEHUA HOMWHAbHbIX 3Ha4YeHUMn N3MEPUTEJIbHbLIX OTME-
TOK LWKasnbl:

HoMMHaNbHOE 3HaYeHune JlonyckaeMoe OTKJ/IOHEeHMue:
ONTWHbI WKanbl, MM:

ot 0 go 100 + 0,5 MM
ot 100 go 200 + 0,6 MM
ot 200 go 300 + 0,7 MM
ot 300 no 400 + 0,8 MM
oT 400 no 2000 + 0,2 %

Umeetcs ceptugukar 06 YTBEPXKAEHUM TuUNa CPeACTB U3MEPEHMUS
N KG 417701.12.681 ot 2.02.2002 r.

N3rotoeuTenb: NKTU «BopasToMaTtnka n metposiorna», Kbiproi3ckasa Pec-
ny6nunka

HEYCTAHOBMBLUMUCA PEXXUM MOTOKA. -
PEKOMEHAYEMBbIE TUINbl BOAOMEPHbIX YCTPOUCTB

Ha kaHanax C ManbIMM YK/IOHaMW, Korga noanop OT BOAOMEpPHbIX YCT-
poncTB He npesbiwaeT 30 cM, T.e., KOraa nNpoTUBOMOKasaHbl BOAOC/IUBbLI U
Apyrue BOAOMEpPHbIE YCTPOMUCTBA, PEKOMEHAYITCS U3MepsTb pacxoabl BO-
Abl npu nomowu Hacagok CAHUNPU (HC) u dmkcupoBaHHbIX pycen (OP).
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Hacagkn CAHUNPU
NS BHYTPUXO3SMCTBEHHOW CETU pekoMeHAyTCca cneaytowme tunol HC:

e BOAOMepHas Hacaaka HC-10 x 20, MeTannuyeckass AN BpPEMEHHbIX
opocutenen ¢ pacxoaom ot 10 go 40 n/c;

e BOZOMepHas Hacagka HC-25 x 50, ang y4yacTkoBbIX pacnpeaenurenen,
c pacxoaoM ot 60 go 250 n/c.

BoaomepHasa Hacagka HC-10 x 20 wu3rotaBnmMBaeTcss M3 JIMCTOBOM CTanwu
TonwmHon 3 MM. Hacagka coCTOMT M3 COBCTBEHHO CXOASALWENCS Hacaakwu
NPSIMOYro/sIbHOr0 CeYeHMus, CTEHKW, B KOTOPYK 3anoanmuo BCTpanBaeTcs
HacagKa; YPOBHEMEPHbIX peeK C BEPXHEN N HUXXHEWN CTOPOH CTEHKWU, C Hy-
NSIMWU Ha OAHOM YPOBHE, COBMAaAAWMMU C BEPXHEN KPOMKOW BbIXOAHOIO
CeYEeHM HacadKn; yroska Ans XXeCTKOCTU KOHCTpyKuuu. Fabaputbl CTEHKMU
Ha3HayalwT M3 YCNOBUS 3a4E€/KM ee B T[OorNnepevyHoe cedyeHue KaHana
(puc. 9).

Puc. 9. Hacagka CAHUNPWU

Mpu mnarotosneHmn HC-10 x 20 cBapKy BCex rpaHen Hacazka OCyL,ecTB-
NSAKT BMAPUTBLIK C TeM, 4YTO6bl BHYTpeHHME WBbl 6biAn 4YnCTbiMK, 6e3 3aTe-
KoB; BbIxogHOe ce4yeHue (10 x 20 cM) BbIMOSHAETCA C AOMYCKOM £2 MM,
OCTasbHble pa3Mepbl — ¢ gonyckoM = 5-10 MM; OCb Hacagku AO/KHA 6bITb
nepneHamMKynsapHa CTeHKe; HacaZka OKpaluMBAETCsa B TPpWU CNOA aHTUKOP-
pPO3MMHON Kpackon. Hacagka MoxeT 6biTb NepeHOCHOW MM cTaunoHapHOM
(CM. npunoxeHune).
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Pacxoa Boabl onpenensieTcst NpyM NOMOLWM pacxoAoMepPHOM BUIKN. CTepXXHM
BUJIKM UMEIOT NPSIMOYroJ/ibHOE nonepeyvyHoe cedyeHme 30x25 MM, Ha KOTOPOM
HaAHOCSAT WM NPUKPENNSOT pacxoAHble WKanbl. Pacxoa BoAbl onpeaensieT-
Csl MO 3aBUCUMOCTH:

O=4.1*a*b*Z ; M*/c

rae 4,1 — NOCTOSAHHbIN KO3 PULMEHT;

d — BbICOTa BbIXOOHOIO CeEYEHUA, M,

b — WKMpUHA BbIXOAHOIO CEUYEHUS, M;

Z = H-h (pa3HocCTb ypoBHeN) nepenaa, M.

(11)

Ons ypob6cTBa onpeaeneHns pacxoaoB BOAbl NMPOXOASLIMX Yepe3 BOAOMEp-

Hble HacaaKu,
YpPOBHEWN BOAbI NpUBeAEHbI B Tabnuue 7.

3Ha4YeHnsa pacxonoB BOAbI

B 3aBUCUMMOCTW OT Pa3HOCTU

Tabnwuua 7

Pas- Pas- Pas-

HOCTb HOCTb HOCTb

Vgg;" 1onH20 szxl-zlso Vﬁg;" 1onH20 szxI-;o v||:g£- 10BxH20 szxI-;o

Z (cm) Q(n/c) Q(n/c) Z (cm) Q(n/c) Q(n/c) Z (cm) Q(n/c) Q(n/c)
1,0 8,2 51,2 10,5 26,5 166,0 20,0 36,7 229,0
1,5 9,9 62,2 11,0 27,0 170,0 20,5 37,2 232,0
2,0 11,6 72,2 11,5 27,7 174,0 21,0 37,6 236,0
2,5 13,0 78,2 12,0 26,5 177,0 21,5 38,0 238,0
3,0 14,2 83,7 12,5 29,9 181,0 22,0 38,5 241,0
3,5 15,3 90,0 13,0 30,0 185,0 22,5 39,0 243,0
4,0 16,5 102,0 13,5 30,5 188,0 23,0 39,4 246,0
4,5 17,5 108,0 14,0 31,0 192,0 23,5 39,8 248,0
5,0 18,5 115,0 14,5 31,4 195,0 24,0 40,2 251,0
5,5 19,3 120,0 15,0 31,8 198,0 24,5 40,6 253,0
6,0 20,0 126,0 15,5 32,3 201,0 25,0 41,0 256,0
6,5 20,7 130,0 16,0 32,8 205,0 25,5 41,4 258,0
7,0 21,5 135,0 16,5 33,3 208,0 26,0 41,8 261,0
7,5 22,2 140,0 17,0 33,7 211,0 26,5 42,2 263,0
8,0 23,0 145,0 17,5 34,3 215,0 27,0 42,6 266,0
8,5 23,7 150,0 18,0 34,9 218,0 27,5 43,0 268,0
9,0 24,5 154,0 18,5 35,4 220,0 28,0 43,3 271,0
9,5 25,2 158,0 19,0 35,8 223,0 28,5 43,6 274,0
10,0 26,0 162,0 19,5 36,3 226,0 29,0 44,0 276,0
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Puc. 1. Bogocnue Yunonettn, ABI1 «Xananak» Kbiprbl3cTaH
1 - BY-50, 2 - pebpo xecTkoCcTn, 3 — ycnokomTenbHas HuLa
C MMAPOTEXHNYECKON penKoun

Puc. 2. TonoBHOM ruaponocT (NoTok lMNMapwana) Ha KaHane BTOpOro nopsaka
ABIl «Akbapaban»
1 - BepTUKabHble CTEHKU, 2 - FOP/IOBMHA, 3 - AHO, 4 - OTBOAALLMN pacTpyb

(andysop)
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Puc. 3. BogomepHbin notok CAHUNPWU, nogsoasias 4actb
1 — BXOAHble OTKPbIKK, 2- TMAPOTEXHUYECKAs penka

Puc. 4. BogomepHbin notok CAHUNPU, oTBOASLWLANA YacCTb
1 - AgHO NoTKa, 2 —BbIXOAHbIE OTKPbIIKYU,
3 - BoaobolHbIN Konogew, 4 — KpenneHue 0TKOCOB OTBOASILLEN YAacTn KaHana
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Puc. 8. N'paaynpoBaHHbIM napabonnyecknin NoToK
a) C ycnokouTenbHbIM KonoaueM 6) ¢ pacxoaoMepHON LLKasown
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Puc. 10. Cpeactea UaMepeHuUs ypoBHS BOAbI
a) ruapoTtexHuyeckas penka 6) yCnokouTesnbHbIN Konoael

Puc. B. YCTpONCTBO KOHTPOASA TEXHOMO-

Puc. A. UaMeputenb CKOpoCTM BOAbI r’MYecknx napaMeTpoB BOAHOIoO NnoTokKa
YKTMN-2

NCB-01

F
F
E

4
E

E

3
3
|
1
3
i

Puc. D. Peinika ypoBHeMepHas

Puc. C. YpoBHeMep eMKOCTHbI YEM
rmgpomenuopaTtmeHasa PYl
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Tpeb6oBaHMsI MO yCTaHOBKe M 3KCIJlyaTaynn Hacagok

e BopomepHble Hacagkm Bpe3atoT B AHO M OTKOCbl KaHana C YNnOpOM HUX-
HEeW rpaHn Hacagkun B AHO TaK, 4Tobbl ypoBeHb BOAbl B HMXHEM bbede
Aaxe Npu MUHMUMaNbHOM pacxoe 6bln Bblle BbIXOAHOWN BEPXHEW KPOM-
KW Hacaaku, T.e. nocneaHnmn Haxoamncsa 6bl B 3aTOMJIEHHOM pexunMme.

e BoO Bcex cny4dyasax CTeHKa Hacagku AOJ1KHa 6bITb YCTaHOBJ1IEHA BeEPTU-
KaJibHO, U I'IpVI6J'IVI3MTe}'IbHO coBnaaaTtb, C OCbKO KaHana.

e CTeHKYy Hacagkm cO AHa M OTKOCOB YyTpamboBbiBalOT BO u3bexaHue
AOOHHOM M 60KOBOW (ubTpaunm BOAbl; FPYHT OTKOCOB WM [Ha KaHasna
HMXXEe HacaaKu YKpenastoT MEeCTHbIMWU MaTepuanamu.

TpeboBaHns kK Nnpnbopam A1 N3MEPEHNSI YyPOBHSA N UX yCTaHOBKe

B BOAOMEpPHbIX YCTPOUCTBaxX NepeMeHHOro ypoBHSI MOryT 6biTb MCMOJb30-
BaHbl cneayowme npubopbl NMPOMbILLAEHHONO KOHTPOMS - MNOMNJaBKOBblE
YPOBHEMepbl, YPOBHEMEPbI EMKOCTHOIO TUMNA, aKyCTU4eckme ypoBHEMEp®I,
PENKN YpPOBHEMEpHble rnapoTexHuyeckne. Kpome TOro, MoryTt 6bITb MUC-
NONb30BaHbl ApYyrue TUMbl rMAPOTEXHUYECKNX YPOBHEMEpHbIX peek (Mop-
CKMe) COOTBETCTBYIOLWMM FOCyAapCTBEHHbIM CTaHAApTaM WIN TEXHUYECKUM
yCNnoBusiM. YpoBHeMepbl criefqyeT yCTaHaBnMBaTb B YCMOKOUTESIbHbIX KO-
noauax, Huwax. Pa3Mmepbl yCNOKOWTENbHbIX YCTPOWCTB AO/MXHbl obecne-
UNTb YMEHbLUEHME BbICOKOYACTOTHbIX KonebaHun ypoOBHS XWUAKOCTU CBO-
604HbIN AOCTYN, U pa3MeleHne ypoBHEMEPHOU MAPOTEXHUYECKON penKu
(puc. 10 a, 6 Ha Bkagke).

METOAblI TPAAYUPOBKWN, TMOPOMETPUYECKUX
NMOCTOB. OGPABOTKA HATYPHbIX N3MEPEHUM
PACXOAOB BOAbl, MOCTPOEHUE TPA®UKA

N TABJINLblI KOOPAUHAT

e [MapomMeTpuyeckuit ctBop Tvna ®P gonxeH o60pynoBaTbCs Ha MPsIMO-
JIMHEMHOM y4yacTKe KaHajla C paBHOMEPHbIM PEXWUMOM MOTOKA BOAbI;

e Ha npsMonnHenHoOM yyactke rmgponocrta tmna ®P He fO/KHO bbITh Ka-
Knx nnbo npenatcTemi (onopbl MOcTa, 6M30CTb NOBOPOTA) BAUSAOLWMX
Ha peXXnM NoToKa BOAbl;

e B 3eMnsaHbIX pycnax, Ans COXpaHEeHUS HEM3MEHHOro nonepevyHoro ce-
YeHMs B CTBOpE MMApOMNOCTa, peKoMeHAyeTCs npousBoauTb 06/MLOBKY
OTKOCOB M AHa KaHana (6eTOoHHbIM NOsICOK).

e YpOBHEMepHas penka Ao/MKHa 6biTb YyCTaHOBMEHA B chneumanbHOM KO-
NOALE WM HULLIE; HOJMb PEeNKM AO/HKEH COBMNaAaTb C OTMETKOM [HA Ka-
Hana B CTBOpE MMApPOMETPUYECKOro nocTa;

31



e [MapoMeTpuyecKkmi CTBOp A0/KEH bblTb BCerga YncTbiM, cBO6OAHbLIM OT
HaHOCOB W Mycopa;

e [lpy NOANOPHO-MEPEMEHHbIX peXxuMMax MNoToKa Ha rumaponoctax Tuna
®P, Heo6xoAMMO MNpPOM3BOAUTb KOHTPOJIbHbIE 3aMepbl pacxoda BoOAbl
Npu KaXaoM U3MEHEHUU YPOBHS.

e [paaympoBKa rmaponocta NpoBOAUTCS C LENb NOCTPOEHMS rpaaymnpo-
BOYHOW 3aBUCUMMOCTM U COCTaB/IEHUS NO HEW pacxoaHoun Tabnuubl, on-
peaeneHns AnanasoHa U3MepeHUs pacxoda M NOrpeLHOCTN U3MEPEHUS
pacxoda rmaponocTta Ha 3TOM AMana3oHe.

MoaroTtoBka U rpaaympoBka rugponocrta tuna «®P» npoM3BoAUTCSA B COOT-
BeTCTBUM C TpeboBaHusMM PykoBoACTBa MO MpOBEAEHUD rpasyupoBKU WU
NMOBEPKWN CPpeacTB U3MEpPEHUd pacxoda BOAbl B OTKPbITbIX KaHaslaxXx MeTOAOM
«CKOpOCTb-rniowaab>», BTP-M-1-80. [na nony4yeHuss 4OCTOBEPHOMN rpagyuv-
POBOYHOMN 3aBUCUMOCTU CrneayeT noaydnuTb He MeHee 6-9 3Ha4vyeHun pacxo-
AOB MpW YPOBHAX paBHOMEPHO pacnpefeneHHbIX Mo BCEMY AManasoHy M3-
MepeHusa pacxoha AaHHOro rmaponocTa puc. 11.

rpacpuk pyHkumnmn Q=f(H)

250 ~

200 ~
/

L

RN

(&)

o
|

100

ypoBHU H c™m

(o))
o
!

o

0 10 20 30 40 50
pacxoabl Q M. Ky6/c

Puc. 11. 'pacdmnk 3aBUCMMOCTU pacxoaa oT ypoBHS Boabl Q = f (H)

B Tabnunue 8 npuBeaeHo Heob6xoANMMOE MUHMMAJSIbHOE KOMMYECTBO MU3Mepe-
HMW pacxoa BoAbl «N», B 3aBUCUMOCTU OT ry6uMHbI BOAbI B KaHane.
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Tabnuua 8

Ne n/n Macumansas ryGuHa soaL Konﬁﬁiﬂfs‘}:g‘a’ﬁ'é;ﬁm
1 o 0,5m 5-6
2 Oo1,0m 6-8
3 Jo1,5m 8-9
4 Jo2,0mM 9-10
5 o 3,0 m n 6onee 10-12

3HayeHusa cpefHunX pacxonoB Qq, M ypoBHel Hc,, nonyyatTcs B pe3syfbTa-
T€ C/IOXKEHUS HE MEHee TPeX U3MEPEHHbIX 3HAUYEHUN YPOBHEN M pacxodos,
noAeNeHHbIX Ha UX KOJIMYECTBO MNPU rpagyumpoBKe rmapoMeTpuyeckoro no-
CTa 3a@ 04MVH MpUeEM.

Q= LTETD e (12)
Hop = e (13)

raoe 3- KONMMYECTBO MPUEMOB W3MEPEHMS pacxoAoB MpuM OAHOM CpeAHEM
YPOBHe.

MorpewHoCcTb rnapomMeTpmyeckoro nocta Tmna ®P cknaabiBaeTcs U3 CyMMbl
KBaZpaToB OWNOOK:

e OCHOBHOW NOrpewHoOCTN CpeacTB U3MEepPEHUS CKOPOCTM BOAHOIMoO MOTOKA
(rmapomMeTpunyeckomn BepTywkn) o, <1,5;

e OCHOBHOWM NOrpeLwHOCTN N3MEPEHNS YPOBHSA BOAbI o, <1;
e OCHOBHOW MOrpeLHOCTM NOCTPOEHUS rpaduka o, < 2;
e OCHOBHOW MOrpewHoCTM n3MepeHns pacxoaa Boabl o, ;

Toraa norpewHoCTb r’MApoOMEeTpmMYeCcKoro nocrta noacyYMTbiBaeTcd No 3aBu-
CUMOCTWU:

Oy = \/of+0',f+afp+aé (14)
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OLEHKA COCTOAHUA TMAPOMETPUYECKUX NOCTOB,
NMPOBEPKA AOCTOBEPHOCTU HATYPHbIX AAHHBbIX,
PACYET CPEQHEKBAOPATUYECKON OTHOCUTE/IbHOM
NMOrPELLHOCTUN USMEPEHMA.

MHCTPYKLUUA NO BEAEHUIO BOAOYYETA

1. U3MepeHune pacxona BoAbl Npy NOMOLWM BOAOC/IMBOB M JIOTKOB, ABMSAIOT-
CH KOCBEHHbIMU. [Ns nepBUYHbIX BENYUH KOIDEPUUMEHTOB pacxona
(Ce; Cy) M3BECTHbI CpefiHMe KBagpaTuyeckue OTHOCUTeNbHble MnorpeLd-
HOCTU W ANS HUX CrpaBensIMB 3aKOH CIOXEHMS TaKUX MOrpewwHoCTeN.
ONna ocTanbHbIX BENNYNH U3BECTHbl TOJIbKO MakCMMasbHble MorpewHo-
CTU OLHOKPaTHOro maMepeHus. [N oueHKU MOorpewHoCcTu U3MepeHus
pacxoZa MOXHO MPUHATb, YTO YABOEHHAs CpefHss KBagpaTtuyeckas rno-
FPELHOCTb psiia uU3MepeHun paBHa (NpuM AOBEepUTENbHOM BEPOSTHOCTMU
0,95) MakcnMManbHOW NOrpewHoOCTN OLHOKPATHOro N3MepeHus.

2. CpenHaa kBaapaTuyeckass OTHOCUTENbHAsi MOrPEeHOCTb W3MEepeHus
pacxoaa, %, OTHECEHHas K BEpPXHEMY Nnpeaeny usmepeHus npubopa:

01Q ZQIO'Q (15)

roe Op — cpeaHsis KBajpaTuyeckasi OTHOCMTENIbHasi MOrpeLHoCTb UsMe-
peHus pacxoaa,

Q! - n3mMepsieMblii pacxoa, BblpaXeHHbI B AONSX BEPXHEro npeaena usme-
peHnn pacxogomepa Q/Qn,

3. MNpeapenbHas OoTHoCUTENbHAs NOrPELWHOCTb U3MepeHnsa pacxoaa, %,:

S5 =200 (16)

4. CpeaHsis KBagpaTuyeckasi OTHOCUTENIbHAs MOrpelHoCcTb U3MepeHUs
pacxo/ia NnokasbiBaloLWNM NpuUbopoM:

_ 2 2 2
‘7—\/% +0o, +(no,) (17)
roe o,- CpefHsis KBajpaTuyeckass OTHOCUMTEeNlbHasi MorpewwHocTb Koadhdbu-

uneHTa pacxoga (Ce;Cy); O,- cpedHas KBagpaTuyeckasl OTHOCUTEsNbHas

norpewHoOCTb U3AMEPEHNA LWLUNPUHDBI NMOPOra BoAOC/IMBaAa NN TOPJIOBUHbI N1OT-
Ka; o,- CcpeaHdd KBaApaThyeckKasd OTHOCUTESIbHAA NOrpewHoCTb naMepe-

HUA Hamnopa, N — noka3aTteslb CTENEHN B YpaBHEHWNU pacXoAa.

5. CpeaHsisi KBaapaTnyeckasi OTHOCUTENIbHAsS NOrpeLllHOoCTb Ko3dduumneHTa
pacxoza 3aBMCUT OT TMNa BOAOC/AMBaA WK NnoTka Tabnuua 9.
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Tabnunua 9

CpegHsaga kBagpa-
TU4yeckas OTHOCU-
TenbHas norpew-

TN BOAOMEPHOro ycTpoincTea HOCTb KO3( UL~
€eHTa pacxoaa
o, %
TpeyronbHbIA BOAOC/IMB C TOHKOM CTEHKOMN 1(2)
MpsAMOYrosibHbI BOAOC/TNB C TOHKOW CTEHKOMN 1
TpaneuenganbHbI BOAOCNAMB C TOHKOW CTEHKOWN 2,5
Bogocnme ¢ Nnoporom TpeyrosibHoro npoguns 2
Bogocnme ¢ Nnoporom npsiMOyrosibHOro npodguns 3
PacxogomepHbii nopor CAHUNPU 4
JloTok BeHTypu 1(2)
JloTok Mapwana 4
PacxopnomepHsbiin notok CAHUNPU 3

6. CpenHIO KBagpaTUYeCKyr) OTHOCUTENbHYK MOrpelHoCTb 3HadeHus
LUMPUHBbI FOPNOBMHbI UX WUMPUHBI NOpora BoAOC/AMBA cneayeT onpeae-
NATb MO pe3ynbTaTaM He MeHee YeM NSATU U3MepeHUN.

Ons KOHTponsa Konu4yecTtBa nogaBaemMon Boabl B ABI, aHanusa Boaono-
TpebneHns n BopoobecnevyeHHOCTU, HeobxoauMa exeaHeBHasi perucrpa-
LMa NoslydyaeMblX pacxodoB BoAbl. B npakTuke BOAOXO3SMCTBEHHbIX Oopra-
HM3aunn 6onblioe pacnpoCTpaHeHune MNOAYYUIM XKypHasbl 3annucu cyTou-
HbIX pacxo4oB BOAbl U MHCTPYKLUMU NO BEeAEHUIO BOAOYYETAa.

UHCTpYyKUNsI NO BegeHHNIo yyeTa pacxogos BoAbl

1. V3MepeHMe pacxoaoB BoAbl AO/MKHO nposoanTbca yTpom B 8°°; B mon-
nerb 13% n Beyepom B 20°%°, a Takke Mpu KaxAOM HEWTaTHOM M3MeHe-
HUW YPOBHS BOAbI B CTBOPE r'MAPOMETPUYECKOro Nnocta Ha KaHane u ero
BOAOBbIAENAX.

2. YyeT pacxonoB BOAbl Ha BoAOBblAenax, B epMepckume X035MCTBa, OC-
HalleHHbIX MPOCTENWNMN TUMNAMU BOAOMEPHbLIX YCTPOUCTB (pUKCUpO-
BaHHOE pyCcno, BOAOCMMBLI, JIOTKW, MOPOrn) AOSHKHO NPOU3BOAUTCSA MO
NOKa3aHUSAM YPOBHEMEPHOW pPENKKM N pacxoaHbiX Tabnuu.

3. 3Ha4YeHUsa M3MepeHHbIX pacxoAoB BOAbl AO/KHbI 3aHOCUTLCS B Cneuu-
anbHble XypHanbl (popmbl 1, 2 npunaratoTca), KoTopble 6yayT ABNATb-
CSH OCHOBHbIM AOKYMEHTOM A1 B3auMOpacyeToB Mexay notpebutensamu
N NocTaBLLUMKaAMN BOAbI.

4. XypHanbl, OTpaxawlwune AMHAMUKY nodaym Boabl no ¢opmam 1, 2,
AOJ/IKHbI ObITb 3anOSsIHEHbI MO yCTaHoB/eHHOW ¢dopme (cM. obpa3ubl 3a-
nonHeHusa c¢opm 1, 2).
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8.

9.

XKypHanbl A0/MKHbI 3aNONHATLCA NMUAMKU, HENOCPeACTBEHHO MNpPOU3BO-
OAWMMM 3aMepbl pacxoAoB BOAbI M COrnacoBbiBaTbCsl C NoTpebutensmu
(dbepmepamn).

XypHanbl 4omkHbl 6bITb NMPOWKUTBI M NPOHYMEpOBaHbl. He gonyckaeTcs
NpoOVU3BOANTb MCNpaBNeHUs B XypHane. lNpu KOppekTUMpOBKE pacxoioB
BOAbI AO/KHbI 6bITb YKa3aHbl MPpUYNHBbI U1 060CHOBaHME U3MEHEHW.

B cnydasix HenpaBuAbHOIO 3ano/IHEHUS MU UCMPaBNEHUI B XypHane
M3MEpPEHHbIX 3HAYEHUN pacxoaoB U 06beEMOB BOAblI AOIKHbI ObITb YKa-
3aHbl NPUYNHBLI M OTBETCTBEHHbIE NMLA, AONYCTMBLUME OWKMOKY B 3anu-
cax. MNpn HeoboCHOBAHHOCTM MPUYUH UCMPaBfIeHUN N CUCTEMaTUYECKO-
roO HenpaBW/bLHOMO 3anoJIHEHUS >XXYPHANOB pPYKOBOAUTENEM AOJSIKEH
CTaBUTbCS BOMPOC O 3aMEHe rMAPOMETPOB UMM OTBETCTBEHHbIX NNL,.

lMosicHeHns1 K 3arnoJIHeHMIO XypHasa no ¢popme 1 (obpasey)

Mpacdha 1 - ykasbiBaeTcsl TUM MMAPOMETPUYECKOro MocTa, BOAOMEPHOro
YCTPOWCTBA, WUMPUHA U3MEPUTESIbHOIO Nnopora u T. 4.

Mpada 2 — NpocTaBNATCA AAaTbl 3aMepOB, BK/IOUYAsS MOSHbIE CYTKMU.

Mpacdha 3 - NpOCTaBNSOTCA BPEMSA 3aMepoB, MPU KaXXaoM U3MEHEeHUU
YPOBHS BOAbl B CTBOPE MMApPONoCcTa, BOAOMEPHOro YCTPOMCTBA.

padha 4 — NnokasaHMsa YPOBHS BOAbI MO r’MAPOMETPUYECKON pENKE.

Npada 5 - 3HaveHUsa pacxona BOAbl U3MEPEHHblE BEpPTYLWKON WAN Bbl-
YMCNeHHble No pacxogHon Tabnunue koopamHat (Q).

pada 6 — NnpoMexyToK BpeMeHn Mexay 3amepamun (T).

Npada 7 — o6beM BOAbI NOAAHHbLINM B XO39MCTBO Mexay 3amepamu Wi

3600 *T *Q

3
_ , (M7) , ona cny4yaes 3aMepa B n/cC.
, 000 (M) y p /

W, =3600*T*Q , (M?) , ans cnyyaes 3amepa B M°/c.
Npada 8 — 06bem Boabl 3a cyTkn (W)
W =W, +W, +W, +...+W, , (M%).

n

pacda — 3aNoNHSAETCS NpU KOPPEKTUPOBKE N UCMpPaBIEHUSX.
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lMosicHeHns1 K 3arnoJIHeHMIO >XypHasia no ¢popme 2 (obpasey)
Npada 1 — gaTbl CYyTOYHbIX 3aMeEpPOB.
pada 2 — 06bEMbI BOAbI MOAAHHbIX B X03s1CTBa No cyTkaM Wi .
pada 3 — aekagHble 06beMbl Boabl Wig.
Wy =W, + W, + W, +...+W,) , (M?).
4. Ipada 4 — MecsiuHble 06bembl Boabl Wy
Wy =(W10 +Wy +W10) ’ (MB)
5. Ipadbl 5,6 — 3anonHATCA aHanornMyHo rpacgam 3,4

W, =(WA14 +W. +...+WA;) , (M%) o6bem Boabl 3a Beretaumio.

W, :(WB +W,7) , (M%), ronoBoi 06beM BoAbl BKIOYAS MPOMbIBHbIE MONBHI.

Wpr = 06beMbl BOAbl HA NPOMbIBKY.

6. pada 7 — A0/MKHbI 6bITb YKa3aHbl NPUYNHBLI UCMIPaBAEHNIN U KOPPEKTU-
POBKM.
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XYPHAN

naMepeHunsa pacxoaoBs BoAbl 3a CYTKM
X03MCTBO BOAOBbIAE) rmaponocT

dopma 1

Bpe- Bpems | O0bembl | O0be-
Jlara 3a- Mmsl Pac-
Tun Boxo- IHokaza- MEXKIY BOJIbI MBI BO- pu-
Mepa 3aMe- 9 X0/
MEpPHOIo HHUS peiiku 3amepa- MexKIY AbI 32 Meya-
N JTHH, Me- pa, BOJbI
ycTpoiicTBa osi ron | wac/m H, cm Q. /e mu T, 3amepa- CYTKH HHe
? . ’ gac/mun | mu Wi, M»° | W, M°
1 2 3 4 5 6 7 8 9
Bonocius 20.06.04 8-00 10 5
Tomcona 6 108
14-00 15 10
6 216
20-00 15 10
21.06.04 8-00 12 7 12 302
Hroro 24 - - 24 626 626
21.06.04
UT. I

HN3mepenue npousseln
TeXHUK — THAPOMeETP

CoriacoBaHo ¢ BOJ0N0JIb30BATEISIMI:
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WXYPHAN
M3MepeHusa pacxoaoB BoAbl 3a nepuoj
Aekaja Mecsal Bererauus rog

dopma 2

JlaTa u3me- O0BbeMbl Obr.em Bo- | O6neM Bo- O0bem Bo- | O0BeM Bo-
peHus pac- BOJIBI 32 ARL 32 feka- | AIbl 32 Me- Ibl 32 Bere- | nbl3aron, | [llpumeuyanue
X0/10B CYTKH, M° I;Z;’ c;‘:;’ TaNMIo, M M
1 2 3 4 5 6 7

01.06.04 626

02.06.04 780

03.06.04 700

04.06.04 -

05.06.04 -

06.06.04 -

07.06.04 600

08.06.04 680

09.06.04 700

10.06.04 -

Jlekana 4086 4086

11.06.04 -

12.06.04 -

13.06.04 -

14.06.04 -

15.06.04 -

16.06.04 -

17.06.04 500

18.06.04 550

19.06.04 600

20.06.04 650

Jexana 2300 2300

21.06.04 -

22.06.04 -

23.06.04 -

24.06.04 -

25.06.04 -

26.06.04 650

27.06.04 700

28.06.04 750

29.06.04 800

30.06.04 -

Jekana 2900 2900

3a mecsn 9286 9286

HO,E[C‘I@T MMPOU3BELII

TEXHHUK THAPOMETP

corjzacoBaHO BOJOIIOJIB30BaTC/Ib
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NMpuMepbl pacueTa cpegHeKBaApPaTUYECKOW NOrpeLwwHocTm
BOAOMEPHbIX YCTPOMCTB

Mpumep 1

B kauecTBe nepBOro npmMepa B3AT rMAPOMETPUYECKMM NOCT, OCHALLEHHbIN
BoAoMepHbIM noTkoM CAHUNPU (BJ1C), ¢ WUMPUHON BbIXOLHOW rOpP/IOBUHbI

B =0,4wMm.

Q = 1.72*%b*H"**; n/c

Foe b- wnpuHa BbIXOAHOM ropnoBuHbl, H-ypoBeHb BOoAbl, n = 1.55 - no-
Ka3aTeslb CTENEHMU.

CpenHiolo KBaApaTUYECKYK OTHOCUTENIbHYIO MOrpelHOCTb 3HAYEeHUs LWn-
PUHbI TOPSIOBUHLI CrieayeT onpeaensaTb No pe3ynbTataM He MeHee 4YeM NATU
N3MEPEHUN LLUMPUHBbI BbIXOAHOM 4YacCTW ropaoBUHbLI NoTKa. N3MepseTca wu-
PUHbI Ha oTMeTKe AHa (Bi), Bepxa (Bsy n cepeanHbl CTPOUTENIBHOM BbICOThI
notka (Bs). [1Ba NpoMexXyTO4YHbIX 3aMepa MpPOoM3BOAAT B cepeanHe Mexay
BEPXHUM U cpeaHuM (By), cpeaHUM U HMXHUM (B) 3HAYEHUSMU LWMPUHBI
rOpP/JIOBUHbI JIOTKA.

B pe3synbTaTte M3MepeHun reometpuyeckmx pasmeposB BJIC 6buin nonyde-
Hbl KOJINYECTBEHHble 3HayeHud napameTpoB BJIC, KoTopble CBeaeHbl B
Tabnuuy.

HauMmeHoBaHue Konnuecrso namepeHumi
M3MEpPEHHbIX (K) MNMpoekT.
napameTpos pasmep

B: B> Bs B4 Bs

N3MepeHHasa WMpuHa
ropnosuHsbl B; (cm)
OTKJ/IOHEHUA OT NPOEKTHOro
pa3Mepa A
CpeaHekBagpaTuyeckoe

OTKJIOHEeHue A’

38 39 40 41 42 40

4 1 0 1 4 | SA*=10

MNMoacunTbiBaEM CpeAHeKBaApaTUYECKYH OTHOCUTESNIbHYH MOFPELIHOCTb W3-
MEpPEHUS LUNPUHBI FOPJIOBUHBI:

2
o, = IZKA - E:ﬁ:llm

roe K = 5 - KonnyecTtso naMepeHun.

MoacunTbiBaeM cpeaHekBagpaTUYECKY0 OTHOCUTENbHYIO MOrpewHoOCTb U3-
MEpPEHNA YPOBHA BOAbI:
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HaumeHoBaHue Konnuectso nsmepennii (K) | cpegmmii
M3MEepEeHHbIX

YPOBEHb
napameTpoB H, H, Hs H, Hs Hep
MN3mepeHHble ypoBHU H (cM) 31 32 30 29 28 30
OTKJIOHEeHUA OT 3aAaHHOIro +1 | +2 0 +1 | -2
YPOBHSA A

CpeaHekBagpaTnyeckoe

1 4 1 4 2 _
OTKJIOHEeHne A’ 0 LA =10

HaxoauMm cpegHee 3Ha4YeHWe YypOBHSA:
Hep = (314+32+30+29+28):5 = 30 cm

MoacunTbiBaeM cpeagHekBapaTUYECKYHD OTHOCUTENIbHYKO MOrpelHoCTb U3-
MEPEHNA YPOBHA BOAbI:

2
o, = IZKA - E=ﬁ=1,41;

MoacunTbiBaeM cpeaHekBaApaTUYECKYH OTHOCUTEbHYHO MOrpeLHoCTb U3-
MepeHns pacxoaoB BOAbl 4518 BOAOMepHOro yctponcrea BJIC:

o, = \/Gf to, +(n*c,)’ =

= /3% + 141> + (1,55*1,41)> =+/15.76 = 3.97%

TakuM o6pasoMm, cpeaHekBajpaTvyeckass OTHOCUTENbHasi MOrpelHoCTb
n3MepeHus pacxoda BoAbl paBHa npubnmsutenbHo 4%. IDTOT aKT noka-
3blBaeT Ha TO, YTO ecsn npu yposHe Boabl H=30 cM, pacxon BoAbl paBeH
Q = 134 n/c owmnbka npu onpeaeneHnn pacxona byaer pasHa:

134%4

= ='5,36 n/c.
0T 00 - /
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Mpumep 2

B kayecTBe BTOpOro npuMepa paccMOTpUM MOPAAOK pacyeTa cpeAHeKBaAa-
paTU4YeCcKoM OTHOCUTENbHOM MOrpewwHoCTU U3MepeHns pacxoaa BoAbl, ANs
Bogocnmea Yunonettn BY, ¢ wmnpuHon nopora B = 50cM. Pacxon Boabl on-
pefenseTrca An4a TpaneuenaanbHbiX BOAOCNMBOB BY no 3aBnucMMocCTu:

0=19*b* HH , n/c
nnum
0=19%b*H"; n/c
roe b- wwupuHa nopora Bogocnuea, H-ypoBeHb Boabl, n = 1,5 - nokasa-

TENb CTENEHMN.

B BuMAy TOro, 4to TO/ILMHA NOpora BOAOC/IMBA MMEET HE3HAUYUTE/NbHYIO Be-
nnyunHy (nopsigka 3-4 MM), WMPUHY Nopora M3MepsieM O4YeHb TLlaTesIbHO
OAWH pa3, NycTb B = 52 cM. Pe3ynbTaTbl MU3MepeHnin ypoBHEN BOAbl CBOAMM
B Tabnuuy.

HanmeHoBaHue Konuuectso namepennii (K) | cpepnwmii
M3MepEeHHbIX YpPOBeHb
napameTpos H, H, Hs Hs | Hs Hep

N3mepeHHbie ypoBHM H (cMm) 21 22 20 19 18 20

OTK/IOHEeHUA OT 3alaHHOro
YPOBHSA A
CpeaHekBagpaTnyeckoe

OTKJIOHEeHne A’

+1 +2 0 +1 -2

1 4 (1} 1 4 YA*=10

MNMoacunTaeM cpegHeKBaApaTUUYECcKoe OTK/IOHEHME pa3Mepa LMPUHbI MOpo-
ra.

_ 2
06: w:x/_zz;

MNMoacunTbiBaEM CpeAHEKBaApPaTUYECKYIO OTHOCUTESIbHYH MOrpeLHOCTb U3-
MepeHUs YPOBHS BOAbl @aHaNOrMYHoO npumepy 1:

2
Gh= ZI? = \/g:ﬁ=1,41,
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MoacuuTbiBaeM cpeaHekBaApaTUYECKYH0 OTHOCUTEsIbHYKO MOrpeLHOoCTb U3-
MepeHuns pacxonos BoAbl Ang BY:

O, = \/GCZ +o;+(n*oc,)’ =

=257 +2° +(1L5+141)> = /625+4+847=./1872= 4,32%

Mpumep 3

N, HakoHeL, B KayecTBe TpeTbero npuMmepa paccMoOTpuM MNOACYET CpefHe-
KBaApaTU4YeCKON OTHOCUTENIbHOW MOrpewwHoCTU N3MepeHns pacxonoB BOAbI
Ana GUKCUMpPOBaAHHbLIX pycn Tuna napabonunuecknx notkos JIP-60; 80; 100.
3a NCXoaHY Bepcuio npumem notok JIP-60.

MoacunTtbiBaeM cpeaHekBagpaTUYECKYD OTHOCUTENIbHYK MOrpelHoCTb U3-
MEPEHNA YPOBHA BOAbI:

HanmeHoBaHue Konunuecrso namepennin (K) | cpepnnii
M3MepEeHHbIX YpPOBEeHb
napaMeTpos H, H, H; H, Hs Hep

N3mepeHHble ypoBHU H (cM) 31 32 | 30 | 29 28 30

OTK/NIOHEHMS OT 3alaHHOro
YypPOBHSA A
CpeaHekBaapaTuuyeckoe
OTKJIOHEHMe A’

+1 +2 0 +1 -2

1 4 0 1 4 YA =10

Haxoaum cpenHee 3HaYeHWE YPOBHS:
Hep = (31+32+30+29+28) : 5 = 30 cwm.
CpenHekBaapaTMyeckass OTHOCUTENbHAsA MOrpeLHOCTb U3MEPEHUS YPOBHS

BOAbl paBHa:
2
\ K Vs

AHaNoOrM4yHoO, NOACUYMTBLIBAEM CpeAHEKBaAPATUYECKYH OTHOCUTENbHYI Mo-
FPELHOCTb U3MEPEHUS CKOPOCTU Ha BEpPTUKAIN MPU OAHOTOYEYHOM CMOCO-
6e nsMepeHus pacxoga Boabl:
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HauMmeHoBaHue Konnuectso namepennmii (K) | cpeguss
M3MepeHHbIX CKOpOCTb

napaMeTpos V, Vv, Vs \" Vs V,M/C

MN3mMmepeHHbIE ckKOpOcTM V M/c | 0,51 | 0,52 | 0,50 | 0,49 | 0,48 0,50

OTK/IOHEHUSA OT CpefAHEen CKOo- +1 +2 0 +1 -2
poctn A

CpeaHekBaapaTnyeckoe

1 4 1 4 2 _
OTKJIOHEeHue A’ 0 A" =10

Haxoamm cpefHee 3Ha4YeHWe CKOPOCTU MOTOKa:
V=(0,51+0,52+0,50+0,49+0,48) : 5 = 0,50 m/c.

MoAcYUTbIBAEM CpeAHEeKBaAPATUYECKYIO OTHOCUTE/IbHYIO MOrpeLHOCTb U3-
MEepeHMss CKOPOCTU MOTOKA':

2
\ K 5

Ons Kaxporo 3Ha4yeHUs YpOBHS M CKOPOCTW MOTOKa onpeaesniieM COOTBET-
CTBYIOLLME 3HAUYEHMS pacxonoB BoAbl (CM.pacxogHyto Tabnuuy ansa JIP-60).

HanmeHoBaHue Konunuecrso usmepennin (K) | cpepnsn
M3MepPEeHHbIX pacxoa
napameTpos Q: Q: | Qs Q | Qs Qe n/c
3HauyeHusa pacxoaoB BoAbl Q 62 67 58 55 50 58
nj/c
OTK/IOHEHUA OT cpeaHero 4 9 0 4 8
pacxoaa A
CpeaHekBagpaTuyeckoe oT- 16 81 0 16 64 SAP =177
KJIOHeHne A?2 _

MoacunTbiBaeM cpeaHekBaApaTUYECKYH OTHOCUTEsIbHYHO MOrpeLHoCTb U3-
MEpEHNA pacxoda NoToKa:

2
aQ=1/ZRA = ['2 = 354 = 5,95;

Takmm o6pa3oM, NOrpewHoCTb M3MepPEHUs pacxona BoAbl B PUKCUPOBAH-
HOM pycne Tuna MJ1-60, cknaabiBaeTcs U3 COBOKYMHOCTU MOrpeLHOCTEN:
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e (OCHOBHOW NOrpewHoOCTN CpeacTB M3MEPEHUS CKOPOCTM BOAHOIMo MOTOKA
(rmapoMeTpuyecKkomn BepTyLWwKn) o, =1,5;

e OCHOBHOW NOrpeLHOCTN U3MEPEHNSA YPOBHSA BOAbI o, =1.41;
e OCHOBHOW NOrpeLwwHOCTN N3MEPEHNSA CKOPOCTU BOAbI o, =1,41;

e OCHOBHOW MOrpeLHOCTN U3MEPEHUS pacxoaa Boabl o,= 5,95;

MNMoacTaBnss BCE 3HAUYEHUS NOrpeLHoCcTel B hopMyny:

O, = \/Gf +0l+0l +op =157 + 1417 +1.41% +595% =

oc

=225+2+2+354 = J41.65 = 6,45%;

Kak BMAHO MO pe3ynbTaTtaM MoAcyeTa, 3HadyeHue cpedHeKBaApaTUYEeCcKo

OTHOCUTE/NIbHOM MOrpeLHOCTU U3MEPEHUA pacxoda MOTOKa OAHOTOYEYHbIM
cnil

Ccnoco6boM MpeBbICUIO A0MNYCTMMOE 3HadeHune O,. <5%. CnenoBaTenbHO,

HaMM gonyueHa ownbka Npu U3MepeHun nnm onpeneneHnm ogHon n3 co-
CTaBMSAOLWMNX OCHOBHOM MOrpewHocTn. B cnydae oTcyTcTBuA OwWKMBKKM 3TOT
rmaponocTt 6pakyltoT.

NEPEYEHb HEOBXOAMMbBIX AOKYMEHTOB AJiA
COCTABJIEHNA TEXHUYECKUX NACINOPTOB, NOPAAOK
NX 3AMOJIHEHUA. NOAINrOTOBKA TMAPOMETPUYECKUX
NMNOCTOB K MNOBEPKE U ATTECTALUU

ns npoBeneHmns atrectaumm UM rMOBEPKM MOCTPOEHHOr0 WUAW 3KChayaTu-
pyemMoro cpeacrtea namepeHusa pacxoaa (CUP), rmapometpam ABIT Heobxo-
AVMO NOArOTOBUTbL CNeAyHLWmMn nakeT JOKYMEHTOB:

e BEAOMOCTb M3MepeHus pacxoga soabl (dopma 1); ana rMaponocToB TU-
rna OP;

e aKT O nMpoBeAeHun rpaaymposkun (popma 2) ans rmgponocrtos Tuna OP;
e TEeXHWYECKUN nacrnopT cpeacTBa namMepeHus pacxoaa soabl (popma 3);

e rpagyvMpoBOYHas 3aBMCMMOCTb pacxoga OT YypoBHA (MAM nepenaja
ypoBHen) Boabl (popmbl 4 nnn 5);

e Tabnuuy koopaunHaTt (dpopma 6).

MNepen npoBeaeHWEM aTTeCcTauuM WM MOBEPKM TMAPOMOCT A0/MKEH 6biThb
OUMLLEH OT HAHOCOB, rMapoTexHMUyeckasa penka n CUP, 10MXKHbI 6bITh, TLA-
TE€/IbHO OYMLLEHbI, U UMETb AOCTYMN AN8 UX ocMoTpa. MNoaBoasLliee U OTBO-
Asllee pycso AO0/MKHO 6biTb OUMLLEHO OT 3apOC/ei pacTeHUA.
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MeTponormyeckyto aTrectaumio NpoBOAAT CNeuManmncTbl MEeTPOJIOrMyecKkux
LEHTPOB MMeKLWMX AONYCK OT HauMoOHanbHbIX areHTcTB «CTaHaapToOB», Ha
nposeaeHmne atux pabor.

lNMepnoagnN4YHOCTb NOBEPOK
e [1na npocTenwmnx cpeacTs U3MepeHns ypoBHs — 1 pa3s B Tpu roaa;

e /1N BOAOC/NMBOB C TOHKOM CTEHKOW (TPeyrosibHblX, MPSIMOYroJibHbIX U
TpaneuenaanbHbiX) — 1 pa3 B 2 roaa;

e /1Nl BOAOMEPHbIX JIOTKOB U (PUKCMpPOBaAHHbIX pycn — 1 pa3 B 3 roaa.

JINTEPATYPA

1. 'mgpomenuopaTuBHble KaHamnbl C OUKCUMPOBaHHbIM pycrnomMm. Metoguka BbInos-
HEeHNA n3MepeHnin pacxoga MeToLoM «CKOpoCTb-nnowaasL» MBWU 05-90.

2. MeToavka BbINOMHEHNA U3MEPEHUN pacxoda BOAbl C MOMOLLBK cneunanbHbIX
Cy>KaloLMX YCTPOUCTB MenmopaTuBHoro HasHavyeHms MBU 06-90.

3. KaHanbl rmgpomenuopaTuBHble Xene3obeToHHble napabonuyeckne. MeToaumka
BbINOMHEHUA N3MepeHNin pacxoga MeToa0M «CKOPOCTb-Nriowaab»
MBW 33-4755559-09-91.

4. Pacxop »nakoCTu B OTKPbITbIX NOTOKax. MeToauka BbINONMHEHUS U3SMEPEHUN NPU
NOMOLLN CTaHAApPTHbIX Bogocnneos 1 notkos M 2122-90.
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NMPUJ1OXXEHUA

e AKT 0 npoBegeHuun rpagymposkn (nosepkn) CUP (cdpopma 2);
e TexHMYEeCKUNn nacnopT CpeacTBa M3MepeHus pacxoaa soabl (popma 3);

e [paayvpoBOo4Has 3aBUCUMMOCTb pacxoda OT YpoBHSA (MM nepenaja
ypoBHen) Boabl (popmbl 4 nnun 5) puc. 11;

e Tabnuua koopaAMHAT 3anoSIHAETCS CHATUEM 3HayeHun C rpaduka
puc. 11 (dpopma 6).

e YepTexu BOAOMEPHbIX YCTPOWUCTB;

e AKT WaM NpOTOKON MeTpOsIorMyeckon aTtrectaumu, noBepku (BblaaeTcs
opraHusaumen nNpoBoAMBLLEN aTTeCTauno UM NOBEPKY rMapornocTa).
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DOOPMA 2

COTI'JTACOBAHO
YTBEPXJIAIO
« » 200 r « » 200 r
AKT

0 MpOBeJIeHNH TpaaynupoBku (moBepku) CHUP Ne -/ pacrioniokeHHOTo Ha
IIK KaHaia

OpPOCUTEIBHON CUCTEMBI

MCBX

MBI HIDKEIIO AT CABIITHECS,
MPOU3BENH B TIEPUOJ 200r

rpagyupoBky (moBepky) CUP
BKJIIOYAIONIETO B Ce0s CIIEAYIONIIE YIIEMEHTHI:

CBEIICHHS O KOHCTPYKLUH U pa3Mepax KOHTPOJIBHOI'O CTBOPA, COCTaB 000py10BaHUs
I'panyupoBka (moBepka) Npou3BeacHa IPU U3MEPCHUHT
3HavyeHuil pacxoaa BOIbI CI0CO0O0M, COOTBETCTBYIOIINX
JIAarna3oH U3MEePEeHUI
Juns rpagyupoBku (mosepku) CHP ncnonszoBano

TUJIPOMETPUUECKUN CTBOP, PACIIOJIOKEHHBIN Ha PACCTOSHUU
ot CUP.
XapakTepucTuka ruIpOMETPUUECKOTO CTBOPA:

.JM3mepenne pacxona BOIbI MPONU3BOJAMIOCH BEPTYIIKAMHI

YCTaHOBJICHHBIMHU
B TOYKaX KaXIO0H BEPTUKAIH
YcnoBus poBeAeHNS TPAAyUPOBKHU (TIOBEPKH)

PesynpTathl rpagyupoBKH (TIOBEPKN)

pe3yabTaThl K3MEPEHUH pacxoa BOJBI crocoboom

Ha OnaHKax MPUIArarTCs,

ITo pe3ynbpTatam IpoBeIeHUS TPaTyHPOBKH (TTOBEpKH) TTocTpoeHa 3aBucuMocts Q=f(H), MeTogom Ham-
MEHBIINX KBAJpPaTOB MOJCYUTAHO CpelHee KBaJpaTH4eCKOe OTKIOHEHHE pe3yNbTaTOB TI'PaIyHPOBKH
(moBepkm) OT ocpegHeHHON KpuBoii o rpaduky Q=f(H), He npeBbImaeT %
CpenHexBaapaTHyecKas OTPEIIHOCTh

9. 3akiroueHue

« » 200 rog.

TTOJIITUCH:

[ToBepuTeb METPOTOTUUECKON CITYKOBI

Tl'unporexnuk YOC
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OOPMA 3
MUuHHICTEPCTBO CENBCKOTO ¥ BOAHOTO XO035AHCTBA

TEXHUYECKHA MACIIOPT
CpeACTBA H3MepPeHUil pacxoaa BoabI

HaumeHoBaHue kaHasa, MUKET
Haumenosanue CUP
turt CUP KOHCTPYKTHBHBIE 0COOCHHOCTH

0Cc0OEHHOCTH pacronoxeHus u skciuryaranuu CUP, runpapamueckuii pexum

CUP ycraHoBneHo B rogy
CwmerHas u haktryeckas croumocts CHUP
Cxema pacmonoxenust CUP
TexHnnueckas xapakrepuctuka CHUP:
Co6ctBenno CHP

CpeICTBa U3MEPEHHS KOHTPOJIMPYEMBIX ITapaMeTpPOB

CpeIICTBa IepenpaBbl
YCHOKOUTEIIBHOTO YCTPOICTBa
pemenus 6peoB
pernepoB M CTBOPHBIX 3HAKOB
CPE/CTB aBTOMATH3AIMN U TEIEMEXaHUKH
BCIIOMOTaTeNbHOTO 000PYAOBaHHE 1 HHBEHTAPSA
['mapaBauYecKue HIIEMEHTHI:

3Ha4YeHHs THAPABINYECKUX MTapaMeTpOB

HanmenoBanmne TUAPABINYCCKUX SJIEMCHTOB

Bonosei- Kontpomns-
Kanana mycKa HOTO
U3 KaHajia ceuenuss CUP

Pacxo BosI M° /¢

CrpoutenbHas rinyouHa, M

[IupuHa o AHY, M

Ilupuna no Bepxy, M

3ajokeHue OTKOCOB. ()

I110mAa b KHUBOTO CEUCHHUS, M
MakcuMalibHOE HaMoJIHEHUE, M
MaxkcuManbHasi CKOpOCTh IOTOKa, M/C
MakcumanbHbIi THAPABINYECKUI paguyc, M
MaxkcumainbHbIi niepenaa ypoBHEH BOJIbI, M
VKIIOH Ha KaHaJla

10. YcnoBHbBIE OTMETKH XapaKTEPHBIX TOUEK:

Bpewms usmepenui, roa

HanmenoBanue XapaKTEPHBIX TOYCK 200 200 200 200
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Penep

bpoBka kaHana
JHo xanana
Hauano mikansl

OTMETKA O MPOBEJACHUE KaUTAIBHEIX peMoHTOB CHP

OTMETKAa O MPOBEACHUE IPaTyupoBOK U nosepok CHUP

«_» 200 .

TTOJIITUCH:

PykoBonutens YOC HauanbHUK OTHAETA
THIPOTEXHUK THAPOMETD
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MMPOTOKOJI METPOJIOTMYECKOM
ATTECTAIINU Ne

1. OBLJUE JJAHHBIE OF AT TECTYEMOM CPEJICTBE
H3MEPEHHWA nanMeHoBaHUe, aTa BITyCKa

2. METPOJIOT' HYECKHUE
XAPAKTEPUCTHKH 3aBoackoe 0003HauYeHUE, Ha3HAUYECHHE

3. METOIIbI HCCJIEJJOBAHHMH nonHOEe HaNMEHOBAaHUE

4. [I0CJIEJ[OBATEJIPHOCTh U
CONEPKAHHUE OIIEPAIIMH nanMeHOBaHWE H TIOCTIEIOB. OTIePaIHil

5. PE3VJIBTATHI H3MEPEHW ta6mmust q = f (h)

6.PE3YJIbTATbI ObPAFOTKH dhopmynbl

7. BBIBO/IbI 110 KaXJ101 XapaKTepUCTUKE

UCIIOJIHUTEIIN:
I''TIABHBIM METPOJIOT, .
[NTOBEPUTEJIb METPOJIOI' MYECKOU OPI"AHU3ALINUN

(momKHOCTB, PaMUITHS, UMSI, OTYECTBO)
METPOJIOT, .
ITOBEPUTEJIb METPOJIOTMYECKOU OPTAHU3ALIUU

(MOMKHOCTD, PaMUITHS, UMSI, OTYECTBO)
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CBUJETEJIbLCTBO O METPOJIOT MUECKOM
ATTECTAIIMU (IIOBEPKH)

(HanMeHOBaHNE OPTaHU3aIlNH, BBIAABIIEH CBHUIETEIHCTBO)
CBUJAETEJIBCTBO Ne
0 MeTPOJIOTHYeCKOii aTTecTAllUuH CPeCTB U3MepeHuii
HAaNMEHOBaHUE CPEICTBA U3MEPEHUS
3aBojickoe o0o3HaueHue u Homep CHP
JlaTa BBITyCKa
Hasznauenue
(kpaTkas XxapaKTepHucTHKa 00BbEKTa, 711 KOTOporo npeaHaznadeno CUP

HAaUMEHOBaHUE MU3MEPSEMBIX BEIINIHH)
Kpatkue metrponorudeckne XapakTeprUCTHKH

VYcnoBus 3KcITyaTaluu
PesynpTathl aTTecTanuy (IOBEPKH):

OreHka TOYHOCTH
[TomyuenHsble 3HaUEHUS (nmorpemHocTH)
Merposnoruyeckue
Ne METPOJIOTHIECKHX Xa- OIpeeTIeHNS
XapaKTepUCTUKU
n/n PaKTEPHCTUK METPOJIOTHIECKUX Xa-
PaKTEPUCTHK
1 2 3 4

ITo pe3ynbraTamMm METpOJIOTHYECKON aTTeCTaIH (TOBEPKH)
IIporoxom Ne OT « » 200r

CpencTBo U3MEPEHUI JOMYCKAeTCsl K IPUMEHEHHIO B KAYECTBE
CpEJICTBa U3MEPEHUI
pabouero, 00pa3LOBOTO KJ1acc, paspsin
Ouepennyto MIPOBECTH HE MO3JHEE
TToBepky, aTTecTanuio aara

[Toxamuce pyKOBOIUTENS OpTaHU3aLIuU
IPOM3BOAMBLICH aTTECTALUIO (IIOBEPKY)
I''TABHBIM METPOJIOT,

[IOBEPUTEJIb METPOJIOT MUECKOM OPTAHUBALIUA
(momKHOCTB, PaMUITHS, UMSI, OTYECTBO)
METPOJIOT,

[TOBEPUTEJIb METPOJIOI MUECKOM OPIAHU3ALMH
(MOKHOCTE, haMUIIHS, UM, OTIECTBO)
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YEPTE)XXWU BOOAOMEPHbIX YCTPOUCTB

&

1. Bopocnus HYunonerru 2. BonomepHblii notok CAHUMPU

3. ®MKCUpOBaHHOE pycCJio 5. Hacapok CAHUNPH
Cc 6eTOHHbIM NMOSICKOM npaAMOYyroJibHoOoro cedyeHus
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BopocnuB Yunonertum

v

1; 2 - pebpa XecTKoCTH

P= 15-20 cm
H = 20-30 cm

1. BOAOC/INBbI

BopgocnuB TOMCOHaA Bopocnus CAHUNPU

yd

—>
AN
P
JAHO

A
P P
I JTHO I AHO

Bupg c6oky

L N

v v A\ 4

1; 2 - pebpa xxecTtkoctTu 1; 2 - pebpa xecCcTkKo-

P= 10-15cmM CcTH
H = 20-30cMm P=15-20 cm
H= 20-30 cm

MoBepxXHOCTb 3eMNMU

‘W“ V| Dacka 45°
> — /
N AN

BoaoMepHbIN NOTOK

CAHUWNPU _\

Bb

P )

Bupa cnepeam Bupa ceBepxy
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YBb
Z YHb

Hacaapka CAHUUNPH

s

Bupg c6oky

29a

/

Bua cnepeam
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Bupa cBepxy
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