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MoaroToBneHbl K YTBEPMKAEHUIO BCeCoo3HbIM  Hay4yHO-UCC/IeA0BATENIbCKUM  MHCTUTYTOM
METPOIOTUYECKOM CNYXKObI.

Ct. akcnept otaena - Tpensac J1.T.

YtBepKaeHbl Bcecolo3sHbIM HayuHO-UCCNe0BaTe/IbCKUM MHCTUTYTOM pacxogomeTtpum Ha HTC
MHcTUTYTa 11 nioHa 1986 r., npotokon N 8.

Hacroawme MeTognueckme YyKasaHMA YCTAHAB/AMBAKOT OCHOBHbIE MOJIOXKEHUA METOAMKU
M3MEPEHMI pacxoda BOAbl Ha peKax U KaHanax MeToom "CKOpOoCTb - naowaab"” ¢ UCNOb30BaHUEM
r’MAPOMETPUYECKUX BEPTYLLEK A/19 U3MEPEHUA CKOPOCTEN TeYEHUS.

[puMeHeHMe MeToIMUeCKMX YyKasaHUM ofeclleuMBaeT CYMMapHYKD OTHOCUTEJIbLHYI
INOTPEWHOCTh M3MEepeHMM pacxola BOOE S , He Oojee:
Q

6% - Nnpu getTanbHom crnocobe;

10% - npu ocHOBHOM criocobe;

12% - npu yCKOpeHHO-CoKpaLLeHHoM cnocobe.

MY He pacnpocTpaHATCA Ha U3MepPeHNA pacxoaa BoAbl C MOMOLLLIO MOMNAABKOB U MHTErpauumm
CKOPOCTEN TeYEHMA MO LLMPUHE NOTOKA.

OnpegeneHna n NOACHEHUA TEPMUHOB, BCTPEYAIOLWNXCA B TEKCTE, AaHbl B [puaoxeHun 1.

1. MPUHUMN USMEPEHUA PACXOOA BOAbl METO4OM
"CKOPOCTb - N/IOWAAB" N KNACCUDPUKALNA ETO BAPMAHTOB

1.1. CywHOCTb MeTo4a U NPUHLUMBI U3MepeHuna

1.1.1. MeToa "cKkopocTb - naowlaap" ABAAETCA Pa3HOBUAHOCTHIO KOCBEHHbIX WU3MEpeHWi
pacxoaa Boabl. Mpu sTom B pesynbrate HabnoaeHnn B GUKCUPOBAHHOM FMAPOMETPUUECKOM CTBOPE
onpeaenstoTca cieayolne 3/ieMeHTbl pacxoaa:

rybuHbl Ha MPOMEPHbIX BEPTUKANAX W WX yAaneHue OT MOCTOAHHOrO Hadyana no JIMHUU
rMAPOMETPUYECKOro CTBOpPa, ANA ONpefeneHus Naowann BogHOro ceyeHmn (C TOYHOCTbIO A0 Tpex
3Havawmx ymuodp, Ho He TouHee 1 cm);



npoao/ibHble (HOpManbHble K TMAPOMETPUYECKOMY CTBOPY) COCTaBAAOWME CPEeAHMUX
CKOPOCTEel TeYeHWs Ha BEPTUKANAX, Ha OCHOBE KOTOPbIX PacCYMTLIBAIOTCA CpefHWMe CKOpoCcTU B
oTCeKax Mmexay HUMM (C TOYHOCTBIO A0 TPeX 3Hadawmx undp, Ho He TouHee 1 cm/c).

1.1.2. Pacxop, BOAbl BbIUUCAAIOT NO €ro 3/ieMeHTaM OAHUM W3 cnepdyoumx crnocobos (c
TOYHOCTbBIO A0 TPEX 3HauaWmnx undp):

QHANUTUYECKMM, KaK CYMMY 4YacTHbIX PacxoAo0B BOAbl, MPOXOAALWLMX 4Yepe3 OTCeKM BOAHOro
ceyeHusa NoToKa, OrpaHUYeHHble CKOPOCTHbIMK BEPTUKANAMM;

rpaduyeckMm, Kak njouiaab 3npbl pacnpeaeneHus 3/IeMeHTapHbIX PacxogoB BoAbl MO
LIMpUHE NOTOoKa.

1.1.3. Mpu BbIMMCNEHUM pPaACXo[a BOAbI OOJKHbI  OMpPeaensaTbCA TaK¥e OCHOBHble
rMApaBAMYecKmne XapaKTeEPUCTUKM NOTOKA, MCNOb3YyeMble Npu OUEHKEe TOYHOCTU M3SMEPEHUI U yueTe
PEYHOro CTOKa:

YPOBEHb BOAbI HaA, Hynem nocTta H;

naowaab BOAHOIo ceveHus F;

CpenHsasa 1M HauboJsbllasg CKOPOCTM TedeHudA: V u V (V.=0Q / F); V sgsuagercs

H H
HamuboJble U3 CKOPOCTEeM, MBMEPEeHHHX BepTYIKOM;
mMprHa BOIOHOTO CeUeHUA B;
TIyOMHEL [IOTOKa: cpenHsas h ¥ Hambosbmas h (h = F / B); h sasnsercsa
cp H cp H
HamboJsblley M3 M3MEePEeHHBIX Ha I[IPOMEePHBIX BepTUKaJIaX.

1.2. Knaccudumkaumsa cnocoboB namepeHus

1.2.1. B 3aBMCMMOCTM OT METOAMKU OnpeneneHus cpeaHUX CKOPOCTEN Ha BepTUKanu
Pa3ANYALOT MHTETPALMOHHBIN M TOUYEYHbIe Cnocobbl.

1.2.2. UHTerpauMoHHbii4 cnocob OCHOBaH Ha M3MEPEeHWM CpedHein CKOPOCTM TeyeHuA Ha
BEPTUKANU BEPTYLUKOKN, paBHOMEpPHO nepemeLlaemon no rnybuHe.

1.2.3. TouyeuHble cnocobbi, OCHOBaHHble Ha OnNpeneneHun cpefHel CKOPOCTM TeYEeHWUs Ha
BEPTUKANW MO pe3ybTaTamM U3MEPEHUN B TOYKaX, NOAPA3AENAOTCA Ha:

OCHOBHOM cMocob - NPU U3MEPEHUM CKOPOCTU TedeHusa Ha BepTUKanu B AByX (cBoboaHoe
pycno) unam Tpex Touykax (Haanume BOAHOMN pacTUTENbHOCTU, Nef0CTaBs);

AeTanbHbIA Crnocob - Npu M3MepeHnn CKOPOCTU TeyeHUsa Ha BepTuKanu B naTth (csobogHoe)
WM WeCTM TOYKax (NefocTas, BOAHAs PacTUTEIbHOCTD).

Mpwu manbix raybuHax (cm. Tabn. 5) gonyckaeTca npumeHeHUe o4HOToUYeUYHOro cnocoba.

1.2.4. [na ocHoBHoro crnocoba uW3MepeHWn pacxoga BOAbl B OAHOPYKABHOM pycne
HasHavaeTcs 8 - 10 CKOPOCTHbIX BEpTUKaNE.

B cnyyae npumeHeHMA peTanbHoro cnocoba KOAMYECTBO CKOPOCTHbIX BepTUKanei
yBenmnumBaetcs B 1,5 - 2 pasa. [leTtanbHbit cnocob npuMeHsieTca Npu Hay4yHo-mMmeToamuyeckmx paboTtax
Mo OUEHKe TOYHOCTM U ONTUMM3ALUM NMPOLLECCOB M3MEPEHMA PACX0[a BOAbI - A4N1A YTOUHEHUA YMCaa
NPOMEpPHbIX M CKOPOCTHbIX BepTUKaNel, a TakKe O0DOOCHOBAHMA BO3MOMHOCTM Nepexoga K
OCHOBHOMY cnocoby B JaHHOM IrMAPOCTBOpPE.

CoKpalleHHbI cnocob mMamepeHU pacxoga LONYCKAaeT MCMO/b30BaHWE MeHee BOCbMU
CKOPOCTHbIX BEpPTUKaNen nNpu ABYX-, TPEXTOYEYHOM W3IMEPEHUM CKOPOCTEM Ha BepTUKaNsaX
(aHanornyHo ocHoBHoMy cnocoby).

2. YYACTOK TMAPOMETPUYECKOIO CTBOPA

2.1. TuapomeTpuueckuii cTBop (B  AasbHelwem - ruApoCcTBOpP) BXOAMT B  COCTaB
TMAPONOTMYECKOrO NOCTa HaPAAY C ero yCTPOMCTBamMU 414 U3MEPEeHUs YPOBHEW, TeMnepaTypbl Bogbl
1 OPYrMX 3N1eMEeHTOB BOAHOIO peXKMma pekn (KaHana). K yyacTKky rugapocTBopa OTHOCUTCA YacTb PEKH,
HenocpeacTBEHHO MPUMBbIKAIOWAA K ITMAPOCTBOPY HA YAANEHWUM ABYX-TPEX LWWPUH pycia CBepxy M
CHU3Y MO TEUEHMIO.

2.2, VYcnosua M3MEpPEHWIA  pacxoda  BOAbl  CYMTAOTCA  HOPManbHbIMKW, €CIM  Ha
yyacTKe rmapocTesopa cobnwgaerca NpAMOANHENHOCTb Pycna;



OTCYTCTBYIOT pe3KuMe Mepeniombl, npoduab BOAHOrO CeYeHUs U 3MOPbl pachnpeseneHus
CKOPOCTEM MO LWNPUHE NOTOKA YCTONYUBDINA;

obecneyeH MpPaBUIbHbIA OLHOMOAA/bHbIN, BbIMYKAbIM Npoduab pacnpegeneHuns ckopocTtei
TeyeHun no rnybuHe NoToKa;

OTCYTCTBYET BbIPaXKEHHAA My/AbCaums CKOPOCTU TEYEHWUA MO 3HAYEHMIO M HAMpPaB/EHMUIO, a
TAKMKe 3HAUUTE/IbHAA CUCTEMATUYECKAA KOCOCTPYMHOCTb NOTOKA;

OTCYTCTBYIOT MOMEXM MPU WU3MEPEHUM CKOPOCTEW TeuyeHun, ryOuH, YPOBHA BOAbl U
KOOPAMHUPOBAHUS CKOPOCTHbIX M NPOMEPHbIX BEPTUKANEN.

2.3. TpeboBaHMA K y4yacTKy rMapocTsopa, obecneymBalroliMe HOPMasjbHble YCI0BUSA
M3MepeHUN:

pacrnoioXeHne rmapocTBOPa Ha MIeCOBbIX YYACTKaX PEKM;

OTCYTCTBME NOMMbI C NPOTOKAMM U PyKaBamu;

OTCYTCTBUE €CTECTBEHHbIX W/ UCKYCCTBEHHbIX Nperpas;

OTCyTCTBME BOAHOM pacTUTENbHOCTH B CaMOM FMAPOCTBOPE, 3 TaKKe Bbllle U HUXKEe ero Ha
paccroaHmn ao 30 m;

KoaddunumeHT Bapmnaumm ckopoctu (uncno Kapmana Ka) B cpegHem no ceveHuto gomkeH boitb
He 6onee 15%;

KOCOCTPYMHOCTb TEYEHUA HA M’MAPOCTBOpE (OTKAOHEHWE B MNJIaHE HAMPABNEHWUWA TeYyeHUa B
OTAE/IbHbIX TOYKAX OT €ro CPeZIHEro 3HaYeHus /18 CeYEHUs B LIeJIOM) 40JIKHa bbiTb He bonee 20°;

MepTBble MPOCTPaHCTBA AO/KHbI MMETb YeTKMe rPpaHulbl M cocTaBaaTb He 6Gonee 10% ot
naowasan BOAHOTO CeYEHUS;

npv negoctaBe AO/KEH OTCYTCTBOBaTb MHOTMOAPYCHbIN negsHON NOKPOB M Heslamepsatolime
NoJIbIHbMY;

3allyroBaHHOCTb Pyc/a He A0JIXKHa npeBbiwaTh 25% naouaam BOAHOIO cevyeHuns;

CPefHAA CKOPOCTb TEYEHWA B KMBOM CeYeHUM A0/MKHa 6biTb He meHee 0,08 u He 6osiee 5 m/c;

npM W3MEepeHuMM pacxofda BoAbl BOAM3M MOCTa Y4acTOK FrMAPOCTBOPA AO/KEH ObITb
PacnosioXKeH Bbille, HO B C/Ay4asX YacTbiX CKOMJEHMM /ibga W 3a/lOMOB Jleca - HUXKe MocTa (Ha
yOaneHun He meHee 3 - 5 WNPKUH pycna 8 060UX Ciyyanx).

2.4, Bo Bcex ciyyasix, rae 370 BO3MONHO, OJ/18 MPUBEAEHMA y4yacTKa B COOTBETCTBME C
TpeboBaHUAMM M. 2.3 AOKHbI NPOU3BOAUTLECA PabOTbl NO YNOPALOUYEHUIO MKaHA/IM30BaHMIO pyca.

2.5. Tuapocteop Ao/KeH OblITb  pacnonoxeH Ha OOHOPYKABHOM yuyacTke peku. [lpu
HEeobXxo4MMOCTU LOMYCKAETCA Ha3HavyaTb MIMAPOCTBOP Ha y4acTKe Pa3BETB/IEHUSA pycaa Ha pyKaea U
NPOTOKM.

3. TMAPOCTBOPbI N UX OBOPYAOBAHUE

3.1. MecTononoxeHue u HanpasaeHUe rMAPOCTBoOpa

3.1.1. TuapocTBOp A0/MKEH ObiTb NEPRneHOUKYAAPeH CcpefHeMYy HarpasieHUI0 TeyeHua B
BOZAHOM CeYeHUu.

3710 TpeboBaHMeE cUMUTAETCA YAOBNETBOPUTENbHO BbIMOSHEHHBIM NPU COHBNOLEHNU CNeayoLMX
YC/IOBUIA:

A5 6ecnoMMeHHbIX YYacTKOB peK - cpefHee 3HayeHMe OTKAOHEHMA HamnpaBieHus TeYeHua oT
HOPMan K TMAPOCTBOPY (KOCMHA CTPYit B NNaHE) Ha CKOPOCTHBIX BEPTUKANAX HE AO/IKHO NpeBbIWaTh
+/-10°%;

A1 NOMMEHHbIX YHaCTKOB PEK - CPeAHAA KOCUHA CTPYI Ha CKOPOCTHbIX BEPTUKANAX HE A0JIKHA
npesbiwartb +/- 20°. Mpy pacxoxaeHun CpeaHUX HanpasjeHMIn TeUeHUs B OCHOBHOM pyC/ie WM Ha
noitme 6onee 20° gonycKaetca pasbmBaTb MMAPOCTBOP B BUAE JIOMAHOW JIMHMUW, YYACTKM KOTOPOW
COOTBETCTBYHOT YC/IOBUIO NEPREHANKYNAPHOCTM HANPaB/eHUIO TEYEHUN.

3.1.2. B cnayyanx, Korga Hanpas/ieHue rMapocTBopa y40BNeTBOPSAET YKasaHHbIM TpeboBaHMAM
TOJ/IbKO NPV onpesefeHHOM HaNOJIHEHUN PycAa, AN AAaHHbIX Pa3Hbix a3 BOAHOTO pexuma Ao IKHbI
060pyA0BaTLCA FTMAPOCTBOPLI, YA0BAETBOPAtOWMe ycaosuam n. 3.1.1.

3.2. O6opyaoBaHue rMapocTeopa



3.2.1. TngpocTBop A0/XKeH ObiTb 3aKpenjeH Ha MEeCTHOCTM CTa/ibHbIM  KaHaToM, Wau
rMAPOMETPUYECKUM MOCTUKOM, WU CTBOPHLIMW 3HaKamu. CTBOPHbIE 3HAKM A0MKHbI 6biTb XOPOLIO
BUOAMMBIMKU CO CTOPOHbI PeKkn u obecreymBatb NpefesibHOE YKJAOHEHMEe CygHa OT JMHUKM CTBOpPA
ramma = 1° (yron ramma obpasoBaH AMHUEN FMOPOCTBOPA U NIMHWEN BU3NPOBAHMA, NPOXoAALLein
yepes CTBOPHbIE 3HAKU U TMAPOMETPUYECKOE CYAHO, NpUYem BepliMHa yria raMma COBMajaeT ¢
nosioyKeHnem BIMMKHETO K peKe CTBOPHOTO 3HaKa).

3.2.2. B ctBOpe YycTaHaBnuBaeTcs 6eperoBoit 3HaK (cTonb, penep u T.n.), 3akpennatowuin
NOCTOSIHHOE Hayano ANA OTCYeTa PacCTOSHMWA A0 ype3oB 6eperos, NMPOMEPHbIX M CKOPOCTHbIX
BEPTUKaNEN, rpaHNL, MePTBOIO NPOCTPAHCTBA U BOLOBOPOTHBIX 30H.

3.2.3. PasmeTouHble KaHaTbl /I0A0YHbIX M NIHONEYHbIX NepenpaB AOMKHbl OblTb CHabMKeHbl
NOCTOAHHbIMK  METKaMU-MapKamu, a TUAPOMETPUYECKME MOCTMKM - METKamM Ha HacTune,
OVKCHMPYIOLMMMK PACcCTOAHME OT MNOCTOAHHOIO Havana.

3.2.4. Npn KOOPAMHUPOBAHUN NPOMEPHLIX BEPTUKANEW reofesnyecKumm MeTogamm yuacToK
L,0NONHUTENBHO 060PYAYEeTCA CTOAHKON YIIOMEPHOrO MHCTPYMEHTA.

3.2.5. Tugpocreop foskeH 6biTb 060pya0BaH AONOSHUTENBbHBIM NOCTOM A8 pPerncrpaumm
YPOBHA BO BpemMA W3MEepeHus pacxofda BOZAbl, €C/AM MMAPOCTBOP U OCHOBHOWYPOBEHHbIM NOCT
yAaneHbl Apyr OT APYra U CUHXPOHHbIE YPOBHU M3MEHAIOTCA C Pa3HOM MHTEHCUBHOCTBIO.

4. USMEPEHWNA YPOBHA BO/bI

4.1. MpX KaxXaoM M3MEPEHUM pacxoda BOAbl Ha TMAPOJIOTMYECKOM MOCTY AOJIKEH ObiTb
M3MepeH COOTBETCTBYHOLWMIM eMy YPOBEHb BObI.

MpaBuna BbINOMHEHUA U3MEpPEHUI YPOBHA BOAbl O0/KHbl COOTBETCTBOBaTb TpeboBaHMAM
FOCT 25855-83.

4.2. YpoBeHb BOAbl HEOOXOANMMO M3MEPATb HA MMAPOAOTMYECKOM MOCTY A0 W Noc/e NPoMepos
rnybuH, a TaKXKe nepes Haya/ioM M MO OKOHYaHWUM UM3MEepeHua cKopocTeir TedeHusa. [pu
NPOXOXAEeHUM NMUKa naBodKa U nonyckos MIC AoMKHbI BbITb NpOBEAEHbl AONOAHUTENLHO ABa-TPU
NU3MepeHUs YPOBHA.

Bpems Kaxaoro nsmepeHus ypoBHA GUKCHMpyeTca.

4.3. MNpyK HaNUYKUM B rMAPOCTBOPE AONONHUTENIBHOIO YpOoBeHHOoro nocta (n. 3.2.5) HabnoaeHuA
32 YPOBHEM A0/1HbI NPOBOANUTLCS Ha 0OOMX NOCTax: OCHOBHOM M AOMNO/IHUTENBHOM.

5. KOOPOUHNPOBAHWE NMPOMEPHbBLIX N CKOPOCTHbIX
BEPTUKAJIEW B TMPOCTBOPE

5.1. Cnocobbl KOOPANHUPOBaHUA BEPTUKaNEM

5.1.1. MecTononoxeHne NpomMepHbIX U CKOPOCTHbIX BEPTHKael B TMAPOCTBOPE Onpesenaerca
paccToAHMEM OT MNOCTOAHHOrO Havana.

5.1.2. Ha ruapocTsopax, 06opyA0BaHHbIX IO40YHOW, MapPOMHON UK /IIONEYHON nepenpason ¢
NOCTOAHHO nogseweHHbIM PasMeETOYHbIM KaHatom nmnbo rmapomeTpuyecknum MOCTUKOM,
HeobX04MMO 3aKpen/fTb NONOXKEHWe BEPTUKANEN cornacHo n. 3.2.3.

5.1.3. Mpn HaANu4MmM NPOYHOrO JIeASIHOTO MOKPOBA MECTOMO/IONEHMUE BepTUKanen cneayer
onpeaenAaTtb Te040/IMTHbIM XO40M MO b4y NN MepHOf/’I NeHTou.

5.1.4. Ha cynoxofHbIXx peKkax uan npu wupuHe cedyeHunsa 6onee 300 M MeCTOMOJSIOKEHUE
BepTUKaNel A0KHO ONPenenaTbCa 3aCe4KaMm TeO40/IMTOM UK Kunperenem ¢ bepera.

B oTaenbHbIX cnyyasx (Hanpumep, B yC/0BUAX 3aD0NI0OUEHHBIX WA LUMPOKUX MOUM U Ap.)
JOMYCKaeTcs NPUMEHEHME KOCbIX W/IM BEEPHbIX CTBOPOB A/1A 3aKpeneHns pabounx sepTvkanen.

5.2. TOYHOCTb KOOPAMHUPOBAHMA MPOMEPHbBIX BEPTUKANEN B rMapOoCTBOpE
5.2.1. OTHOCUTeJNIbHasA CpelHss KBalpaTuueckas NIOTPEemHOCTh KOOPIMHUPOBaHMUSA

o2

BepTHKaJIel B I'MOPOCTBOPe (CuIMa ) IOOJIXKHa YIOOBJIETBOPSATE TPeOOBaHMUIO:
K



% K
curMa = —————-— 100% <= 0,5%, (5.1)
K B
TIoe:
curMa - abconpTHas CpemHeKBaIpaTUUYeCKas IOTPENHOCTbL KOOPIMHMPOBAHMS,
K
My,

B - mmpuHa pexu, M.

5.2.2. pu Ha3HaAYEeHUU MecT MEH3YJIbHEIX (TEOIOJNIMTHEIX ) CTOSIHOK
HeOoB®XOIMMO, yTOBE yT'OJI, OOpas3yeMel HalpaBJIEHMEeM TIUIPOCTBOPa M JIYUOM
BUBMPOBaHMA, anbda Owul HE MeHee 30°.

5.2.3. nuHa JMHUM Ha I[JjJaHe 1 (cm) IpM MEH3YJILHOM CBhEMKE NOJIKHA
YVIOOBJIETBOPATE YCJIOBUIO:

L
1 > 0,08 —————- , (5.2)
curMa
K
rane L - OJAMHA JIMHUM Ha MECTHOCTM, M.
5.2.4. AfcosoTHas HOTPEWHOCTL KOOPIAMHMPOBAHMA CUIMa , OOYCJIOBJIEHHAS

X
YKJIOHEHMEeM cynHa oT TruzapocTeopa (JEJBTA X, M), onpenesiseTcs 10 3aBUCUMOCTH:

HEJIBTA X
cp
curMa ~ —-———————- ’ (5.3)
X tg aneda
cp
roe:
IOEJIBTA X - CpeIHee YKJIOHEHMe CyIHa OT I'MOpocTeBopa, M (Trabma. 1);
cp
anbbda - CpenHee 3HadYeHMe YyIJa, OOpasOBaHHOTO JIYyUYOM BUBMPOBAHUA U

cp

HanpaeJjieHUeM TUIPOCTBOPA.

3HaueHMe YKJIOHEHMS CyIHa Ha KaxIolM BepTUKAaJM OIpelejyseTcs pPacCCTOoSHMEM
MexIy CTBOPHBIMM 3HakamMmu 1 ¥ ymajeHmeM CcynHa oT OJjmkanmero 3Haka L

c c
IonyckaemMoe PAaCCTOSHME MEeXIy CTBOPHEMM 3HAKAMM OIpelesiseTcs [0 BaBUCUMOCTHU
OEJIBTA X or 1 m L B Tabm. 1.
cp c c

Tabanya 1

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

30 1,5 2,0 3,5 5,0 7,0 8,5 11,5 |14,5 |17,5
50 0,5 1,5 2,0 3,0 4,0 5,5 7,0 8,5 10,0
100 0,2 1,0 1,5 2,0 2,5 3,5 4,0 5,0 6,0
150 0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

5.2.5. [omyckaeMoe OTKJIOHEHME I[IPOMEPHOM BepTHKaM oT creopa [IEJIBTA X



cocTaBJseT:
2 2
opu 2C > menbTa
h i
2
2C
h
IOEJIBTA X = xcu 1n —-———————————- ’ (5.4)
I X 2 2
2C - pernbTa
h i
Tme:
nejabTa - mgomyckaeMas OTHOCHTEJNbHas I[IOTPelHOCTh olIpenesieHmuda IJIyOuH,
i
0Oy CJIOBRJIEHHAsA OTKJIOHEHMEM BepTMUKaaM OT JIMHMM CTBOpa, paBHasa 5%;
KCM - paIuyC KOoppeasauuy IJyOMH DOTOKa B MNPONOJILHOM HAaNpaBJIEHUM, M;
K
C - ko2dQdMUMEeHT BapMaluuM IJIyOMH BIOJIb [IOTOKa (MeToIMKa pacueTa KCU U
h K
C npana B IpwunoxerHun 2);
h
h - raoyOuHa Ha BepTUKAJIM, M;
2 2
npu 2C <= gejybpTa
h il
IOEJIBTA X = h. (5.5)

i)

6. U3MEPEHWE INTYBUH W BbIYUCNEHWME NTOLLAZEN OTCEKOB
MEXAY CKOPOCTHbIMW BEPTUKANAMMU

6.1. TpeboBaHMA K TOYHOCTU U3MepeHua rybuH

6.1.1. NasmepeHusa rnybuH A0/MKHbI NPOU3BOAUTLCS MO JUHUK TUAPOMETPUYECKOTO CTBOPa C
cobnoageHnem TpebosaHmit n. 5.2.5.

6.1.2. Cpeactsa u3MepeHMa [OOMKHbI obecneumBatbh onpegeneHue rnybuHbl B TOYKe C
MHCTPYMEHTANIbHOM  MOrpelHocTblo  He 6Gonee 2%. 310 TpeboBaHue [OMKHO OTBeYaTb
CYLLLECTBYIOWMM U BHOBb pa3pabaTbiBaeMbim cpescTBAM U3MEPEHNA T1YOUH.

6.1.3. CpeactBa mMamepeHua r1yobuH A0/MKHbI MCNOIb30BaTbCA NPU COBAAEHUM CeayoLmnx
ycnosuit u TpeboBaHuit:

rMApoMeTpuYecKan LWTaHra UAKM HameTKa AO0/KHbI NPUMEHATbCA BO BCEX C/yyasX, Korga
Hanbonolwasa rnybuHa B CTBOPE He MpeBbillaeT AJIMHY MHCTPYMEHTA M YCN0BUA W3MEpPEeHUI
MO3BONAIOT YCTOMUYMBO 3adMKCMPOBATb LUTAHIY Ha BEPTUKANM U CHATb OTCYeT rAyOuHbl (ecam
yKasaHHble TpeboBaHMA He BbIMOMHAKTCA, HeobXxoAMMO WCNONb30BaTb MPOMEPHbIA KaHaT C
MO POMETPUUECKUM FPY30M MU 3XOJ0T);

Ha KaXgol npoOMepHOW BEPTUKANW CYAHO [O/KHO YCTaHABAMBATBCA HA AKOPb WM
$MKCUMPOBATLCA Ha KAaHATHOM Nepenpase;

npu paboTte B pycrax C WAUCTBIM LHOM [LO/KHbI MPUMEHATbCA HaMeTKM MW LITaHTK,
CHabXeHHble KPYrabiM NogA0HOM AnameTpom 12 - 15 cm, NpenaTcTBYIOWMM UX MOTPYHKEHUIO B UA;

npy NPoMepax LTAHIOM Ha PeKax Co CN/OLWHbIM CKaZlbHbIM AHOM CAeAyeT NPUMEHATb WTaHry
6e3 KOHYCco06Pa3HOro HaKOHEeYHMKa.

6.1.4. Echv npomepbi NpOM3BOSATCA TMAPOMETPUYECKMM TPY30M Ha KaHaTHOM nojsece, macca
rpysa Oo/mKkHa noadbupatbCca B 3aBUCMMOCTM OT CKOPOCTU TEYEHUA Takum 06pasom, uTtobbl KaHaT



oTHocuno He 6onee yem Ha 10°. Ons rugpomeTtpuuyeckmx rpysos tuna TP, MAU-1 npn gruametpe
CTa/IbHOrO KaHaTa 40 3 MM 3TO yc/ioBue cobnwogaetca, ecanm macca rpysa BblbupaeTca B
COOTBETCTBUM C TabA. 2.

Tabnunua 2
Hanbonbluasa CKOpocTb TeveHus, m/c 1,0 2,0 3,0 4,0 5,0
Macca rpysa, Kr 15 25 50 75 100

6.1.5. Mpu oTcyTCTBMMU rpy3a HeobXxoAMMOM MWHMMANIbHOM MacCbl caedyeT MNPUMEHATb
OTTAXKKM WU OOMNOJIHUTENbHO WM3MeEpPATb YIIOMEpPOM Yron OTHOCa (OTK/JOHEeHMe OT BepTUKa/M)
CTaNbHOTIO KaHaTta ¢u, nocne yero pakTnyeckas rnybuHa paccunTbiBaetcsa no dopmyne:

1
h=h - (-—————- - 1) x Z - HOEJBTA, (6.1)
u cos ou
roe:
h - wusmMmepenHHas TayOMHa, M;
"
Z — paccTosaHMe OT TOYKM IIoIBeca KaHaTa OO [NOBEPXHOCTM BOXE, M;
IOEJIBTA - 1nomnpaBKa Ha OTHOC NOABONHOM YacTM KaHaTa, M, olpemejiseMas I10
Tadbmn. 3.
Tabnunua 3
V3MepeHHasa ITJlyOMHa, |YTOJI OTKJIOHEHMS KaHaTa OT BepTHuKaJlM, I'palyc
M
10 14 18 22 26 30 34
1 0,01 0,01 0,02 (0,03 (0,04 |0,05 |0,06
2 0,01 0,02 0,03 (0,05 (0,07 |0,09 |0,13
3 0,02 0,03 0,05 (0,08 (0,11 |0,14 |0,19
4 0,02 0,04 0,06 (0,10 (0,14 |0,19 |0,25
5 0,03 0,05 0,08 (0,12 |0,17 |0,24 |0,31
6 0,05 0,05 0,10 (0,15 (0,20 |0,30 |0,40
7 0,05 0,05 0,10 (0,15 (0,25 |0,30 |0,45
8 0,05 0,05 0,10 (0,20 (0,30 |0,35 |0,50
9 0,05 0,08 0,12 (0,22 (0,32 |0,38 |0,55
10 0,05 0,10 0,15 (0,25 |0,35 |0,40 0,60
12 0,10 0,10 0,20 (0,30 (0,40 |0,60 |0,80
15 0,10 0,20 0,30 (0,40 (0,60 |0,70 |1,00
20 0,10 0,20 0,30 (0,50 (0,80 |1,00 |1,30

6.1.6. Ha MenkoBOAHbIX TFOPHbIX pPeKax rAybuMHa [OO0MKHA OnpeaenATbCA KaK Pa3HOCTb
PacCcToAHMI A0 AHA U MOBEPXHOCTM BOAbl, U3MEPAEMbIX LITAHION MAM HAaMETKOW OT MepeTaHYTOoro
yepes peKy KaHaTa, HacTuaa MOoCTa U T.n.

6.1.7. Npun Habere BoAbl Ha LWTaHry HEOBXOAMMO MCMNOAb30BaTh CBOHOAHO NepemellatoLmiics
Mo LWTaHre MeTaN/IMYeCcKMid MOMI3YHOK CO CTPEsIKOWM - yKasaTesemM NOBEePXHOCTU BOAbl BHE 30HbI
Habera.

6.2. Mpomepsbl ry6MH Ha TMAPOCTBOPE NPU U3MEPEHMM pacxoaa Boabl
6.2.1. TIlpomMeps TJIyOMH TMPOMUIBOIATCSI JJIS ONPEIeJyIeHUs IJIoNalu BOJHOTO
ceueHus F wu ero orcexor f . [IpM yCTOMUMBOM PyCJe IONyCKAaeTCs MCIOJL30BaThb
S
pPes3yJibTaTH MNPeOlleCTBYRIMX IPOMEPOB M He MNPOMBBOINUTE MX IPY KaXIOM M3MEPEeHUU



pacxozma BOIEHL. YCTONUMBOCTE pycijla OLEeHMBaeTCs Ha OCHOBAHUM aHalMu3a
COBMEIEHHHX Npoduiieil rnonepedyHoro CedeHMs I0ToKa N0 IMIAPOCTBOPY, a TakKxe 10
paccesHM TOYeK sBMOMpMUeckod cBa3u  F(H) - 3aBuMCcUMMOCTM IIJIOWan¥ BOIHOTO
CeueHMUss OT yPOBHS BOIH.

6.2.2. Ecnu npu coBmelleHMM nonepedHbix Npodunein OTKAOHEHME OTAE/IbHbIX TOYEK He
npesbilaeT +/- 5%, a TOUKK 3aBUCUMOCTU F(H) OTKNOHAOTCA OT oCpeaHALWEeNnX KpuBo He bonee
yem Ha +/- 3%, npomepbl ryBMH AONYCKaeTCA MPOM3BOAUTL HE MPU KasKAOM M3MEPEHUU pacxona
BOZbl, @ OANH Pa3 B TPEX - NATU U3MEPEHMUAX.

6.2.3. Mpomepbt rNydbuH HEOBXOAMMO NPOU3BOAUTL NMPU KaXKAOM U3MEPEeHUM pacxona BoAbl
OLHUM XOZI0M B C/IeIYOLLMX C/TYHanAX:

BEpPTUKa/ibHble aedopMaLn pyc/ia BbipaXKeHbl, HO 33 BpeMa M3MEpeHMA pacxona Bogbl He
NPEeBbILAIOT AOMYCKaeMOW CpeHEKBAAPATUYECKOM NOrPELHOCTU NPOMEPOB INyOuH;

pyCno ycToMuMBO, cBOHOAHO OT NeA0BblX 06pPa3oBaHNN, HO U3MEPEHMA pacxofa NPOBOASTCA
anmM3oaunyeckn (oanH-4Ba pasa 3a Nepuog xapaktepHon ¢asbl ’MAPONOTMYECKOro pexmnma).

6.2.4. Mpomepbl rybWMH cnepyeTt BLINMOAHATL MPU KaXKAO0M M3MEPEeHUU pacxoga Boabl B ABa
XoA4a, ecnu:

BEpPTUKa/bHbIe AedopMaLMn pycna 3a BpemMsa U3MepPeHUs pacxoda NpesbllliatoT 4OMYyCKaemyro
CpeaHeKBaapaTUUYECKyO NOrPeLlHOCTb MPOMepPoB ryouH;

pacxos BOAbl UBMEPAETCA perke Tpex pas 3a Gasy BOAHOCTU M B KMBOM CEYEHUN OTMEYAKOTCA
Lyra U BHYTPMBOAHbIN Neq;

PYC/n0 B CTBOPE M3MEPEHUI HEePOBHOE, C/IOKEHO BaslyHAMM UM C BbIXOAAaMMN KOPEHHbIX NOPOL,.

6.2.5. B cayyanx, Koraa BbINOJIHEHUE NPOMEPOB Ha Nolime 3aTpyaHeHo, ry6uHbl B NOMMEHHON
YyacTu r’MAPOCTBOPA AOJ/IXKHbI  ONpefenaTbcs no  npoduato, MNOAYYEHHOMY WHCTPYMEHTa/IbHOM
CbEMKOW B MEMKEHHbLIN Nepunog ¢ ydeTom GakTUUYECKUX YPOBHEN BOAbI.

6.2.6. B nepsble aBa-Tpu roaa paboTbl rMAPOAOTMYECKOr0 NocTa Npomepbl Fy6UH AOMKHbI
BbIMO/IHATLCA B [,Ba X043 NPU KaXXA0M U3MEpPeHUN pacxona Bofbl 419 060CHOBaHUA nocsieayowmx
M3MEpPEeHMN, NPOU3BOAMMBIX B COOTBETCTBMM C N. N. 6.2.2, 6.2.3.

6.3. KonnuecTso NpomMepHbIx BepTUKanek

6.3.1. KonmuecTBO TIPOMEPHEX BepTHUKaJel (MM 3acedek MeCTOINOJIOXeHMS
TUIPOMETPUUECKOTO CyIOHa HOPpUM IpoMepax C MNOMOUBI 3XO0JI0Ta) CJeAyeT HasHadaTb B
3aBUCUMOCTHU oT @OpMEI HpOQ)MJIFI BOIHOTO ceueHud, mncxonda n3 TpeGOBaHMFI:
OTHOCHUTEJIbHAasa CpellHeKBagpaTnuecKasd IIOI'PEWHOCTE M3SMepeHMA Iiolallr CedeHMA

o)

°
cuIMa He NOJIXHa [IpeBHuaTh 2%.
F
6.3.2. B OCHOBHHX pyCJaxX PaBHMHHEIX WM I[IOJIYI'OPHHX PeK MMHMMAJIbHOE
KOJIMYECTBO MNPOMEPHHX BepTMKaney n (min) ciemyeT Haz3Ha4YaTh B COOTBETCTBMM C
h
Tabsa. 4 B 3aBUCHMMOCTHM OT IapaMeTpa GOpMEl pycia.

Tabnuua 4
h n (min)
u h
on = ---
h
cp
1,5 20
2,0 25
2,5 30




6.3.3. MNpu HeO4HOPOAHOM pacnpeneneHun raybuH Mo WUpKHE MOTOKa HeobxoaAnmo
Ha3HauyaTb [AO0MNOJHUTE/bHbIE MPOMEepHble BepTUKaAW B rMAPOCTBOPE HA BCEX YydacTKax W3noma
ANHWKU aHa.

6.4. MecTononoxeHne NpoMepHbIX BepTUKanei

6.4.1. B OCHOBHbIX pyCnax NPOMEPHbIE BEPTUKAAM CneayeT pasmellaTtb PaBHOMEPHO Mo
WNPUHE PEKN N AOMNOJTHUTE/IbHO B NEPEIOMHbIX TOUYKaX ronepeyHoro npoduns.

6.4.2. Ha peKax C HeyCTOMUYMBbLIM PYC/IOM B 30HE MaKCMMa/bHbIX FNYOUH YMCIO NMPOMEPHbIX
BepTMKanen cneayet ysennuutb B 1,5 pasa.

6.5. BbluncneHue paboueit rnybuHbl Ha BEPTUKAAN

6.5.1. Pabouas raybuHa Ha BePTUMKANAX [OO/BKHA PaCCUMTBIBATLCA MO MMEoLEeMycs
nonepeyHomy npoduo C y4eTOM CPe3KU YPOBHA, eC/in MMEeT MeCcTo HecoBnageHWe ypoBHen npu
npomepax n msmepeHunn pacxoga sogpl. lMpu M3mepeHUU pacxola BOLAbl UCMONL3YIOTCA AaHHble
npeaBapuTenbHbIX NPOMEPOB.

6.5.2. Mpu BbINO/NHEHMU NpomepoB FNyOUH B gBa xofa paboyaa rybuHa Ha BepTMKanax
BbIMMCAAETCA KaK cpefiHee apudmeTmieckoe 13 Asyx NPoOMeposB.

6.5.3. B cayyanx, Korga nsmepeHue rnybuHbl Ha CKOPOCTHbIX BEPTUKAAAX MO yCA0BUAM paboTbl
NPOU3BOAMTCA C MEHbLUEN MOrpeLHoCTblO, Yem MpKu Npomepe, Ha nonepedHbln npoduab cnegyet
HaHOCUTb TaK¥e W rNybuHbi, M3MEpPEHHblE Ha CKOPOCTHbIX BepTMKanax. Ecanm 3t rnybuHbi
CUCTEMATUUECKM OTKJIOHAITCA OT FybuH, NosyyeHHbIX OT NPOMEPOB, NOCAefHMe AO0MKHbI ObiTb
MCNpPaBaeHbl Ha 3HAYEeHWUA CUCTEMATMUYECKOTO OTK/JOHEHWUA C WHTEpPRoAsuMen NonpaBoK raybuH
MEXAY CKOPOCTHbIMU BEPTUKASIAMM.

6.5.4. B «KavyectBe pabouux HeobxoAMMO NPUHMUMATb TNYOUHLI € WUCKIHOYEHHbIM
CUCTEMATUYECKMM OTKNOHEHMEM B COOTBETCTBMM C M. n. 6.1.5 1 6.5.3.

6.6. BolumcneHne naowaam BoOAHOIO Ce4eHMA NOTOKA
6.6.1. IyiomamM OTCEeKOB BOIOHOTIO ceueHus f HeOoOXOOMMO BHUMUCIISATE I10
S
crnenyomyM bopMyriam:

m
s
f =S8UM 0,5 x (h + h ) x Db , (6.2)
s i=1 i i+1 i,i+1
TIne:
m - KOJMYECTBO MNPOMEPHBIX BEpTUKAJIE B S—M OTCEKe CeUYeHMS;
s
h - pabouas rayOmHa Ha 1-¥ BepTHUKAIM, M;
i
b, b - paccrogHMe Mexny i-¥ m (1 + 1)-¥ IPpOMEepHBEMM BEPTUKAJIAMM.
i i+l

6.6.2. Hnomane BOIHOTO CEeUEHMS IIOTOKa JOJDKHAa ornpeneyiIAsTeCcd I10 @opMyne:

N
F = SuM f , (6.3)
B s=1 s

rone N - 4UMCJO OTCEKOB BOIHOT'O CEYEHMs I[IOTOKA.
6.6.3. Ilpu HaIMuMM B BOIHOM CEeUEeHMM 3O0H MEPTBOIO INPOCTPaHCTBA PAacCXol
BOIBl BEUMCJISETCS I10 XMBOMY CEUEeHMI IoToKa F:

n
F=F - SUM £ p (6.4)
B k=1 Mk

roe f - [Jiomany MexXIy CKOPOCTHEMM BEePTUKAJIAMM, OIPaHMUYMBA0IMMA
MIIk
MepTBOE IMPOCTPaHCTBO IIOTOKA.



7. UBSMEPEHMUE U BbIYUC/EHMUE
CPEZIHEM CKOPOCTM TEYEHWI HA BEPTUKAIU

7.1. Ha3HauyeHue ymucna n NosoKeHms CKOPOCTHbIX BepTMKaJ'IEﬁ Ana OCHOBHOIoO U AeTa/ibHOlro

cnocobos n3mepeHna pacxoga soabl
7.1.1. UMcyO CKOPOCTHEIX BEpTHMKAJIeV B CcTBOpe N HOOJIXKHO COCTaeJjiATb OT 8

\
o 15 B 3aBUCHUMOCTM OT OCOOEHHOCTEeM CKOPOCTHOIO MOJA IIOTOKA . Ipu
ONHOMOIAJILHOM IIJIAHOBOM BIpe IIOBEPXHOCTHHIX CcKopocTey N = 8 - 10; n0pu
\%
MHOTOMOIaJNIbHOM dopMe 3HOpe ckopocTtelr N = 12 - 15. Jna ocobo TOUHBIX

\
UBMEPEHUM IIPU YCTAHOBMBIIEMCS PEeXMMEe UMCIJIO CKOPOCTHHX BepTHUKaJIeM MOXeT OHTb
YBEJIMYEHO .

7.1.2. MUHUMaNbHO J0MNYyCKAaeMOoe YMC/IO CKOPOCTHbIX BEPTUKANEN ONA MasiblX PEK WU KaHaNoB
3aBMCUT OT WWMPUHBI NOTOKa B 1 cocTasnseT:

S5npn3dm<=B<10m;

3npulm<=B<3m;

InpuB<1lm.

7.1.3. Mpu pasmeLLeHUM CKOPOCTHbIX BEPTMKaNE NO WNMPUHE NOTOKa HeobxoamMmo cobaroaats

cneaywuime ycnoBua:

B OCHOBHOM UYacCTM I[IOTOKA CKOPOCTHHE BEPTUKANM IOOJDKHH Ha3HAUATHCS TaKUM
obpasoM, UTOOEl OTCEKM XMBOI'O CEeUeHMS, OTIPAaHMUEHHBE COCEIHMMM CKOPOCTHBIMMU
BEPTUKAJSAMM, [PONYyCKalM OIMHAKOBEE UYACTMUHBE PACXOOH J I[IOJHOTO pacxoma Q,

S
cocTaBJgomLMe

g ~Q / N. (7.1)
s

Mpu MHOFrOMOZaNbHOM XapaKTepe pacnpegeneHns NOBEPXHOCTHbIX CKOPOCTEl MO LWMPUHE
PEKN [AONOJHUTENbHbIE CKOPOCTHblE BEPTMKANAM HA3HAYaOTCA B XapaKTepPHbIX TOUKax NaaHOBOW
3MOPbl CKOPOCTEN:

CKOPOCTHble BEPTUKAAWM Ha3HaYaloTCA TONbKO B Npeaenax KUBOTO CeYeHus NOTOoKa. MpaHuupl
MEepPTBbIX MPOCTPAHCTB AO/IKHbI ObITb YCTAHOB/IEHbI 40 Ha4ana UM BO BPEMS U3MEPEHUS CKOPOCTEN
MYCKOM MOBEPXHOCTHbIX MOMAaBKOB WM O pesynbTaTaM PEKOrHOCLMPOBOUYHbLIX U3MepeHUM
CKOPOCTEl BEpPTYLLKOW;

npubpexHble BEPTUKaAW, a TaKKe BEePTUKaaW, TpaHuyalue ¢ MepTBbIM MPOCTPAHCTBOM
BOJAHOMO CeYeHWs, HasHayaloTCA Ha TAKOM PaccTosHMM OT Beperos WM MepTBOrO NPOCTPAHCTBA,
4yTODOb! YaCTUUHBIMA pacxos BOAbl B KpaeBOM OTCeKe He npesblwan 30% OT Y4acTUUHbIX PacxonoB

OCHOBHOW 30HbI }XMBOTO CEYEHUS;

Ha romMe CKOPOCTHEIE BEePTUKAJIM HOOJDXKHBEI HasSHadWaTbCAd B XaPaKTEPHEBIX TOoUWKax
onepedyHoro npod¢mias. B ODOHMXeHMSAX I[IOMMEL, IIe o0pas3yonTcsa 000CODJIeHHHEe
MMOTOKM, nponyckamomye 4YacTHUHBEY pacxon g > 0,10, HeobxonmMMO Ha3HaudaTb He

s
MeHee Tpex CKOPOCTHEIX BepTMKAJIEMN.

7.2. TodeuHble cnocobbl U3MepeHUa cpeaHer CKOPOCTU TeUEHUA Ha BEPTUKAIN

7.2.1. V3mepeHue CKOpOCTEM TeyeHUA MPOM3BOAUTCA Ha CKOPOCTHbIX BEPTUKANAX
rTMOpPoOMeTPpUYeCcKMMU BepTyLllKamm, cooTeeTcTeyrowmmu FOCT 15126-80.

7.2.2. KONnuecTBO TOYEK U3MEPEHUSA U UX OTHOCUTENbHOe 3arnybneHwe noj NOBEPXHOCTb
BOoAbl (Nbga) HasHauyaeTcA B 3aBMCMMOCTM OT crnocoba uM3mepeHus pacxoga Bogbl, cnocoba
KpenieHusa ruapoMeTpUYecKoil BEPTYLLKU B NOTOKE, COCTOAHUA pyCaia U COOTHOLWEHMUA FNyBUHbI Ha
CKOPOCTHOM BepTMKanu h n gnameTtpa N0NACTHOro BMHTA BepTYWKM D B cooTBETCTBUM C Tabn. 5.



Tabnunua 5

CooTHOWEHNE CocroaHne pycia
pabouelt TJIyOMHE Ha
BepTHUKaIM h u CBOOOIHOE 3apocumee, JenocTaB WIM WyTa
oraMeTpa

JIOIIACTHOTO BMHTaA D

5D > h >= 1,5D 1 1

0,6 0,5
10D > h >= 5D 2 3

0,2; 0,8 0,15; 0,507 0,85
h >= 10D 5 6

anMeanMe.qMCﬂMTeﬂb-HMCHOTOHeK,3HaMEHaTEHb-OTHOCMTEHbHOE3arny6ﬂ9HMETOHEKHa
BepPTUKanu.

7.2.3. 3arnybneHue BePTYLLKN PacCuUTbiBaeTCA OTHOCUTE/IbHO €€ ropU30oHTaNbHOM OCH.

7.3. YCTaHOBKa BepTYLUKM B TOUKY U3SMEPEHMA CKOPOCTM NOTOKA

7.3.1. Mpu ycTaHOBKe BEPTYLIKM Ha CKOPOCTHOW BEPTUKA/IU B PA3/INYHbIX TOYKAxX Mo rnybuHe
O0/1XHbI BbITb COBAOAEHDbI C/ieaylolWme YC/I0BUA:

BepTyllKa pacnosiaraetca TakMm obpasom, yTobbl KPOMKA A0MacTM BMHTA HaxoAwaacb Ha
yOaNeHun He meHee 2 - 3 CM OT NMOBEPXHOCTU BOAbl MM AHa, a Npu paboTe c cygHa B yCI0BUAX
BOJIHEHMA TaKum 06pa3om, 4ToObl M3bexXKaTb y4apoBs JionacTen o AHO PeKu;

YCTaHOBKa BEpPTYWKM B TOYKAX W3MEPeHUs LO/BKHA BbINOAHATLCA C  abcosoTHOMU
CpeAHeKBaApPaTUYECKOM NorpelHocTbio: 1 cm - npu paboyel raybuHe Ha CKOPOCTHbIX BEPTUKAIAX 40
1m; 2 cm-npurnyburax ot 1 7o 3 m; 3 cm - npu rybuHax ot 3 o 5 m; 5 cm - npu rnybuHax 6onee 5
M;

BO BCEX C/Ny4anx, rae 3TO BO3MOXHO (cm. n. 6.1.3), cneayeT NpMMeHATb Cnocob »KecTKoro
KPEenieHus BEepTYLIKM Ha FMAPOMETPUYECKON LWTaHre ANBO Ha KPOHWTENHEe TMAPOMETPUYECKOTO
rpysa tuna MN-1;

B C/y4ae KaHATHOTO nogBeca BepTyWKM  OOMKHbl  MPUMEHATbCA  CrieumasnbHble
rMapomeTpuyeckue rpysbl, oOTBedyatowme TpebosaHusam n. 6.1.4. [pu 3stom  rAybuHy
NOFPY}KEHMA BEPTYLIKN B 3a4aHHYIO TOUKY OTHOCUTENbHO 3ar1ybaeHHON YacTi NPOMEPHOro KaHaTa
OONyCKaeTca onpeaenato 6e3 NonpaBKM Ha ero OTHOC.

7.3.2. Mpy U3mepeHumn CKopocTel NOTOKa AONYyCKAaeTcs UCNOoIb30BaTh ABa cnocoba KpensieHus
BEPTYLWKM HA LWTaHre:

BEPTYLUKa MKECTKO 3aKPenyfaeTca Ha WTaHre 3a*KMMHbIMWU BUHTaMK Ha Tpebyemol BbicoTe U
HUMKHUM KOHEeL, LUTAHIM onycKaeTca 40 AHa NOTOKa;

WITaHra He yNMpaeTcs B AHO, a XKeCTKO GUKCUMpyeTcA TaK, UTOObl ee HMMKHUIN KOHEeL, Haxoauaca
Ha Tpebyemoi rnybuHe; BepTyLIKA HEMOABMMKHO KPEMNUTCA Ha HUMKHEM KOHLE LWTaHrnm U
NoAHUMAETCA WM OMycKaeTcA BmecTe C Heto. OpuMeHTauus OCM BEPTYLKM YCTaHaBAMBAETCA MO
LUTAHrOBOMY yKa3aTesno.

14.npOAOHHMTEHbHOCTbM3MepeHMﬂCKOp0CTMﬂOTOKaBTOqu
7.4.1. IIpOOOJIXUTEIBHOCTD U3MEepeHUs ckopocTt B TOuke T IOOJIXKHA
"
cocTaBaaTh, He MeHee 100 c:



T >= 100 c. (7.2)

"
7.4.2. Ilpm OBOCHOBaAHMM YCKOPEHHBIX CIOCOOO0OB MBMEPEHMS PACXONOB BOIEH
cijlelyeT PacCuUuTEIBATE HeoOxommMoe 3Hadenme T , ofecleuduBanilee CIVIAXMBaHMUE

u
Nynabcaluuy CKOPOCTM, B 3aBUCHUMMOCTM OT IOOIyCKaeMOM NOTPEWHOCTM M3MEPEHUN
menpTa , 4uciaa Ka u cpelHero BPEeMeHM KOoppesdurMu CKOpocTM Tay , C:

pil K

T >= rTay x (5 ln —-—————- ) , (7.3)
u K neabTa

npu sToM penbra <= Ka.
il
MyHMMAaJIbHOE IOOonyckKaemMoe 3HauveHme T »nug JiobelX YCJIOBUM HOOJDKHO OBTH HE
"
meHee 40 c. MeTonmuka OLEHKM XapaKTepucTuk Tay U Ka naHa B IpuioxesHum 2.
K

7.4.3. B Tex c/iydasx, Korda OAHOBPEMEHHO CO 3HauyeHUMem MOAYNS CKOPOCTM TeyeHus
onpeaenseTcsa U ero HanpasaeHWe, 3a BpeMa U3MEPEHUA CKOPOCTU AOIKHO BbiTb 3aPUKCUPOBAHO He
mMmeHee 10 3HayeHunit HanpasieHns TeueHUa yepes paBHble MHTePBasibl BpeMeHN.

7.5. BboluncneHue cpefiHell CKOPOCTU TeUYEHUA Ha BEPTUKA/IU MO AaHHbIM U3MEPEHU TOYEUHbIM
cnocobom

7.5.1. BbluMcneHne cpeaHeit CKOPOCTM Ha BePTMKaAWU MPOM3BOAUTCA MO AAHHbIM TOYEUHbIX
N3MEPEHUIN CKOPOCTU HA OCHOBE CAeayIoLWNX Gopmy.

Mpu cB06OAHOM OTO NbAa U BOAHOKN PacTUTENbHOCTU Pycae NpumMeHsaeTca:

NATUTOYEYHbIN cnocob:

vV = 0,05U + 0,347 (U + U )y + 0,173U0 + 0,083U ; (7.4)
I1oB 0,2 0,6 0,8 IHO

IBYXTOUEUHHIM CHOCO0 NpM MOHOTOHHOM yOHBAHMM CKOPOCTEM OT MNOBEPXHOCTHU
KO IHY IIOTOKA:

v =20,5 (U + U Y (7.5)
IOBYXTOUEUHEM CIOCOO IIpM 3arJjlyOJIeHHOM MaKCHUMyMe CKOPOCTM [IOTOKa (B TOM
dyciie IpuM Jenocrase)

vV = 0,530 + 0,470 ; (7.06)
0,2 0,8

ONHOTOWEUHHY cnoco® npy MOHOTOHHOM YOEBaHUM CKOPOCTEM OT IOBEePXHOCTM
KO IOHY IHOTOKa:

V=U . (7.7)
HpM 3apocueM pyciie M HaJlMuuM JIEOAHOT'O IIOKPORA INPUMMEHHAKTCH:
MEeCTUTOYEUHEM CIIOCO:

v =20,1 (U + 0,20 + 20U + 20U + 20U + U ) ; (7.8)
OB 0,2 0,4 0,6 0,8 IHO



TPEXTOUESUHE Crnocob:

V=- (U + U + U ) ; (7.9)

OIIHOTOUEUHHIM CIIOCoD:

V =K=xU . (7.10)

XapaKktep pacnpegeneHus CKOpocTeil no raybuHe NOTOKa M 3HauyeHue KoadduumeHta KB
dopmyne (7.10) ycTaHaBAMBaOTCA Ha OCHOBAHUM NpeablayLLUMX MHOTOTOYEUYHbIX U3MEPEHUIA, a Npu
nx oTCcyTCTBUMN KoadduumeHT K npnHumaetca pasHbim 0,9.

7.5.2. T'paduuecknin cnocob onpegeneHnsa cpegHein CKOPOCTU Ha BEPTUKAIM NPUMEHAETCA Npu
M3MepeHUn crkopocTeld B NATU M Bonee Toukax. [pu 3TOM CTpoUTCA 3MOpa pacnpeseneHus
CKOPOCTEN NO rnybuHe NOTOKa, a CPesHAs CKOPOCTb Ha BEPTUKAN BbluncaseTcs no dopmye:

V=gqg/h, (7.11)

rae q - 3/1eMeHTapHbIiA pacxod, KB. m/c, npeacTtasasiowmii coboit naowaab 3rMopbl CKOPOCTU B
maclTabe yepTexa, Nosyvyaemyto B pesyabTaTe NaaHUMETPUPOBAHUA.

7.5.3. Mpwn pabote BepTylWKOM Ha KaHAaTHOM TNOJBECE B YC/NOBUAX KOCOCTPYNHOCTH,
XapaKTepusyemoln CpeaHUM YrioM OTKNOHeHWMA anbda HanpasieHUs CTPy Ha BepTUKanu oT
HOPMaU K TMAPOCTBOPY, CPEAHIOI CKOPOCTL HA BEPTUKaAMU Heobxoaumo onpenensaTts no gopmyne:

V =V x cos ansda, (7.12)
u
roe V - CcpenHgd CKOPOCTb Ha BEPTMKAaM, BHUMCIIEHHas bes yueTa
u
KOCOCTPYMHOCTH .
7.5.4. IlompaBka Ha KOCOCTPYMHOCTL He BBOIAMTCS IIPM M3MEPEHUM CKOPOCTU

BEPTYIIKOM, XEeCTKO 3aKpelJieHHOM Ha WTaHT'e HOPMajJbHO K IHIPOCTBOPY, U
3Ha4YEHUAX CpeIHeTro yIvla KOCOCTPYMHOCTHM albda, He MNPeBHIAalIMX KPUTUUYECKOIO
onsa IAaHHOTO TuIa BepTyuWkM yrja ajdbba , HOpM KOTOPOM CHUCTEMaTHUYECKas
K

IOTPEHOCTL M3MEPEeHUS NPOIOJIBHOM CcoCTaBJglllel CKOPOCTHM HIpeBmmaeT 1,5%.

B cinyuae, xorma ajabda > anbda , HeoOXOoOMMO MCIIOJB30BATEH KAHATHBI HOIBEC

K

BEPTYIIKH, a BHUMCJIEHME CPpeIHe¥ CKOPOCTM Ha BEepTUKaJIM [IPOU3BOIUTL C
BBEIEHMEM IIONPaBKM Ha KOCOCTPYMHOCTL COIJIACHO II. 7.5.5.

7.5.5. VIBMepeHMsS KOCOCTPYMHOCTM I[IPOM3BOLATCHS I[I0 pel’yJjbTaTaMm IIycka
IOBEPXHOCTHHEIX IIOIJIABKOB C Te0Ie3MUYeCKOM 3aCeuUKOM MX IIOJIOXEeHUS Ha ydacTke
VB3MEPEeHUN . Ipn HEBOBMOXHOCTHM  BHIIIOJIHEHUS 3TUX HAOJOISHUN IONYyCKaeTCsH
MCIIOJNIb30BAHME IPUBAS3HEIX IIOBEPXHOCTHHX JMOO 3aryly®JIeHHBEIX IIOIIJIaBKOB Ha HUTHU
omHOM 1~ h  (rme h - mayfmHa DOTOKA Ha BepTUKAJIM) C U3MEepeHMeM yIJla

H
OTKJIOHEHUS HUTH OT HOpMaJXM K TI'MIPOCTBOPY C IIOMOWBI I'€0Je3UY4eCKOI0
TpaHCIoOPpTHPa. lIpy Majsibx IJiyOMHAaX [IOTOKa 1  IOJIXHA COCTaBJIATb He Oojiee 1 M.
H

7.5.6. Tlpu Hanuuum Cpeacts  Ans  U3IMEPEHMA KOCOCTPYWHOCTM Mo rAybuHe noToka
HEeobOXOAMMO B KaKAoM TOuYKe Ha BepTUKaAM MPU WM3MEPEHMM CKOPOCTU MOTOKA BbIMOHATD
M3MepeHue Hanpas/ieHUin TeyeHmAa cornacHo n. 7.4.3.

7.6. BolumcneHune cpeaHel CKOPOCTM Ha BEPTUKANM MO AAHHbIM MHTErPaUMOHHbIX U3MEPEHUI
7.6.1. IpM BHIOJHEHMM MHTETPALMOHHEIX M3MEPEHMII CKOPOCTM Ha BEPTUKAJMU
HeOOXOOMMO BHIEPXMBATL CJeOylllee COOTHOWeHMe MexIy CKOPOCTbI IepeMelleHMs
BEPTYWKK OMeTa u IPONOOJIbHOM CKOPOCTBRIO IoToKa V, B  3aBUCUMOCTM OT



HOHYCKaeMOI\/JI IIOTPEIHOCTY MHTEeIrpalMM IeJlbTa

nensTa (%) 0,5 1,0 1,5 2 3
il

omera / V 0,12 0,16 0,24 0,30 0,44.

7.6.2. MpofonbHAA COCTaBAAOWAA CpeAHEeN CKOPOCTU TeUYeHMA Ha CKOPOCTHON BepTUKanu
YCTaHaB/AMBAETCA C WMCMNONb30BAHWEM FPafyMpPOBOYHOIO rpaduKka BepTyLWKM MO 4acToTe BpalLeHUA
JI0NacTHOrO BUHTA, onpefeneHHOM KaK YacTHOe OT AefleHnA CYMMapHOro Yncia o60poTos BMHTa 3a
Bpemsa MHTErpaLum Ha Bpemsa MHTerpaumu.

7.6.3. MNpy1 MHTErpaLMoOHHOM M3MEpPEeHMU CKOPOCTU Ha BEPTUKaAU cpedHee 3HayeHne CKopocTm
Bbluncasetca no popmyne (7.12), npu 3TOM 3HaYeHUE CPEAHETO YI/TAKOCOCTPYMHOCTU HA BEPTUKANN

NPUHUMaETCA No AiaHHbIM ClneLlnaibHbIX Ha6ﬂPOAeHMl71, BbIMOJIHEeHHbIX cornacHo n. 7.5.5.

7.6.4. s MCKJIOUEHU I CUCTEeMaTUUECKOM TIOJIOXUTEJIEHOM [OTPEelHOCTHU
MHTETPUPOBAHMUS cpenHel CKOPOCTM Ha BepTUKalIM, OOYCJIOBJIEHHOM  HEIOJIHBIM
ocBeleHMeM IPUIOHHOM BOHH IIO0TOKAa, B M3MEpPeHHOEe SBHAUEHME CKOPOCTU ClenyeT
BBOIMUTE KOPPEKTUPYUMM MHOXUTENb K

aneda 0,30 0,20 0,15 0,10 0,05
K 0,90 0,93 0,95 0,97 0,98,

h

rae anbda - OTHOCUTENbHOE MUHMMAAbHOE YAa/leHNe OCK BEPTYLIKM OT AHa NOToKa (B 4onsax
oT ry6uHbl).

8. OGPABOTKA PE3Y/IbTATOB M3MEPEHWW N BbIYMCNEHWUE PACXOA BOAbI

8.1. BblumcneHne pacxona BoAbl Ha OCHOBE JIMHEWHO-AETEPMWHMPOBAHHOR Mogenu npu
OCHOBHOM W/ AeTasbHOM cnocobe nsmepeHuit

8.1.1. B cooTBercTBMM C JIMHEWHO-AETEPMUHUPOBAHHOW Mogenbio (B ganbHeidwem J14-
MOZeNblo) pacxod, BoAbl paccynTbiBaeTcs no popmyne:

v + VvV \% + Vv
1 2 n-1 n
Q =K V f + —————— f + . + ———————— f + K v f, (8.1)
i i 0 2 i 2 n-1 n n n
rne £ - nJjomwany OTCEeKOB XUMBOTO CedeHusa InoToka, 1 = 1...n.
i
BHUMCIIEHME CPpeldHeM CKOPOCTM Ha BepTukanmm V OOJDKHO [POM3BOIOUTHBCS B
i
cooTBeTCTBMM C . . 7.5 wm 7.6. I[Iopsanox BHUMCJIEHMS I[IJIOMAZel OTCEKOB

MNOMEPEUYHOTO CeuYeHMs [IOTOKa MNPMBOIMUTCS B paszn. 6.

8.1.2. Kosddpmumernter K m K nna  ckopocrtenm V n VvV Ha [NPUOPEeXHBIX

1 n 1 n

CKOPOCTHEIX BEPTUKAJIAX [IPM OTCYTCTBMM MEPTBOTO HNPOCTPaHCTBAa NPUHMMAKTCH
PaBHBIMM ¢

0,7 - §opum nosioroM Oepere C HYJEBOM TJIyOMHOM Ha ypese; BOIM3U T'PaHMUIIE
CKOIJIEHMSI HENOIOBMXHOM WyIM;

0,8 - 1@npuM eCcTeCTBEeHHOM OOPHIBUCTOM Oepere MM HEPOBHOM CTeHke (OyT,
HEOTECAaHHBIM KaMeHb) ;

0,9 - onopu Tnanxoy OETOHHOM MM CIJIOWE OOWMTOM HOCKaMy CTEHKe, a TaKxe
IpY Te4YeHMM BOIBl [IOBEPX JbIa.

[Iprt HaIMuMM MEPTBOI'O IIPOCTPAHCTBa B NPUOPEXHOM 30He KOoBQdmumeHTH K 1



K pasHe cooTBeTcTBeHHO 0,5.
n
8.1.3. JII-Momesb OONYCTMMO MCIIOJIb30OBAaTH IIPY BBUMCIIEHUM Ppacxola BOIbl [IPU
yycJie CKOPOCTHHIX BepTukaser N , ynosjersopsoumeM TpebosaHuam . 7.1.2.
\Y%

8.2. BbluncneHue pacxofa BoAbl HA OCHOBE MHTEPMNOAALMOHHO-TUAPABANYECKON MOLENN NPH
COKpaWeHHOM crnocobe nsmepeHni

8.2.1. MpumeHeHMe COKpalLeHHOro cnocoba M3MepeHuit € NocneayloWwmm BblYUCIEHUEM
pacxofa BOAbl NO MHTEPNOAAUMOHHO-TUAPABAMYECKON MOAENU ABAAETCA LenecoobpasHbim U
JOMNYCKAeTCA, eCN NPU YMEHbLUIEHNUM YMCNA CKOPOCTHbIX BEPTUKANeN A0 Tpex - NATU (A58 NMOTOKOB C
WUPUHOM cedeHus 6onee 10 m) OTKIOHEHUA PE3yNbTAaTOB U3MEPEHUA OT 3HAUYEHWI, MOJTYYEHHbIX
OEeTaNbHbIM CMOcOoBOM, HOCAT CAyYalHbI XapaKTep, a CPeOHEKBaApaTUYECKOEe OTK/IOHEHME He
npesbiwaeT 5%.

8.2.2. CornacHo nNMHeHOM UHTepPnOoNALNOHHO-TUAPaBAMYEcKoN mogenn (B AanbHelwem JIUT-
MOZEeNN) pacxod BoAbl AO/MKEH BbIUMCAATLCA Mo dopmyie:

N
s 2/3 2/3 2/3
Q = SUM £ [ah + P (V - ah + V - ah ) 1. (8.2)
s=1 s s S i i ] 3 S
roe:
IOEJIBTA - 4UMCJIO OTCEKOB BOIHOI'O I[IOTOKAa;
S
i, J - MHIOEKCH OTPaHUUMBALIMX S—M OTCEK CKOPOCTHHX BEPTHUKAJIEN;
P - BecoBou xonbdmumenT, pasuemt 0,7 nus npmubpexHHx orcexoB u 0,5 - musa

S
OCHOBHOI'O BOIOHOI'O Ce4YeHMA;

a — TUIPaBIMYECKUM KO3OQULUMEHT, BEHUMCIIAEMBM [0 QopMmyJie:
N %
1 \ i
a=--x SUM ----, (8.3)
N i=1 2/3
\ h
i
e N — UMCJIO CKOPOCTHHIX BepTHKaJlell B XUBOM CeYeHMUU.
v

8.2.3. B c/yuae, KOra >KMBOE Ce4YeHMe MOTOKa COCTOUT M3 BbIPAMKEHHbIX TMAPaBANYECcKM
060co6/eHHbIX 30H (Hanpumep, pasfeneHo 3aTOMNJeHHbIM OCEPeAKOM), B KaK4OW M3  HUX
HeobXoAMMO BbIUMCAATL pacxod, BOAbl KaK Ana OTAeNbHOro pycna, a obwuit  pacxog
B TMAPOCTBOPE ONPEeAe/saTb CYMMUPOBAHUEM 3TUX 3HAUEHUN.

8.2.4. IpubpexHEe CKOPOCTHHE BEPTUMKANM (MM Ojwxanmye K T'paHuie
0BOCOBJIEHHEX SO0H CEeUeHMs) IOOJDKHBE OBTH PAaCIIOJIOKEHH Ha yIajleHun He Oojiee 0,3
b or ypezor (mam rpaHmiy OOOCOBOJIEHHHIX BOH), I'le b - wKMpMHaA COOTBETCTBYyKUWEN

k k

TUIOPaBINYECKM OOOCHOBAHHOM BOHH XMBOT'O CEUEHMUS.

8.3. TI'padmueckuit Ccriocod BHUMCIIEHMS PaACXOoZa BOIE

8.3.1. I'padpuueckumn crnoco® LeJjyiecooBpasHo INPMMEHATh IIPU  CJIOXHOM
pacnpenesyieHMy CKOpOCTel o TIiyOMHe M IMPMHE IIOTOKa, OfecneumB IOCTaTOUYHO
BoNbmoOe KOJIMYECTBO (HE MeHee IMATM) TOUeK MBMEPEeHMS CKOPOCTEM TeueHMd Ha
BepTHUKAaJM M YMUCJIO BepTUKaJiel B ceueHuMmM N >= 8.

\%
8.3.2. Pacxog BoAbl BbIYUCAAETCA B C/IeAYOWEM NopaaKe:
Ha MUAIMMETPOBOIM Bymare BbluepumBaeTca Npoduib NONEepPeyHoOro ceYeHUs No pacyeTHoOMy

YPOBHIO BO4b! U NPpUBELEHHBIM K HEMY I'J'Iy6MHaM, C HaHeceHnem CKOPOCTHbIX BepTMKaﬂeﬁ;



BbIMEPYMBAIOTCA SMIOPbI pacnpeseneHma CKOPOCTU TeYEeHUA MO BEPTUKAIN U ONpeaenatTca
cpefHMe  CKOpPOCTM  Ha  BepTUKAnAX  NOCPeaCcTBOM NMAAHUMETPUPOBaHMANAOWALEN  3ntop,
BbIparkaloLmUX 31EMEHTAPHbBIN Pacxos BOAbl HA CKOPOCTHbIX BepTukanax (cm. n. 7.5.2);

Ha NPodUNb }KUBOTFO CEYEHMUA HAHOCUTCA NAaBHaA aMopa pacnpeneneHma cpefHUX ckopocTteit
Ha BepTUKanu No wupuHe notoka V(s);

Ha ocHoBe antopbl V(B) M npodunsa rnybuH cTpoutcs anopa pacnpeneneHns no WwuprHe noToka
3leMeHTapHOro pacxona soapl q(B).

pacxof BoAbl onpeaensierca Kak naouwaab anopsl g(s).

8.3.3. MacwTab wun306parkeHMa 3MOP pacnpeseneHns CKOpocTen, rybuH W yOenbHbIX
pacxofoB AO/KeH BbiBMpPaTbCA TaKMm, 4YTOObl BCE 3/1@eMEHTbl Pacxoda BOAbI, BblUUCAAEMble
rpadpuyeckmm cnocobom, pasmelLannchb Ha IUCTe MUIIMMETPOBOIM Bymaru pasmepom 407 x 288 unu
407 x 576 mm.

Haunbonee ynobHbiMu maclwiTabamm nsobparxkeHma ABASIOTCA:

[N151 3MIOP CKOPOCTEN: BEPTMKanbHbIN - B 1 cm 0,5 mM; ropnsoHTanbHbIn - 8 1 cm 0,2 m/c;

ona npoduns rnybuH: BepTUKanbHbiv - B 1 cm 0,5 m; ropnsoHTanbHbit -8 1 cm 2, 5, 10, 20 m;

[AJ19 KPUBOM 3/1€MEHTaPHbIX PacXoa0B: BEPTUKabHbIN - B 1 cm 1 K. m/c.

8.4. BbluncneHne ypoBHSA, COOTBETCTBYIOLLENO U3MEPEHHOMY Pacxoy BoAbl

8.4.1. Ona nocTpoenuss KpuBoi pacxoga Q(H) mamepeHHomy pacxody Boabl Q AonxkeH
COOTBETCTBOBATh YpoBeHb H, Npu KoTopom pacxon Q usmepeH:

N
1 S
H=-xSMg H, (8.4)
0 s=1 s s

roe H - YPOBEeHbB BOIE, OTRBeUaAKIMM YaCTHUUHOMY Pacxony J , [IOJIyUEeHHEI
S s
MHTEPIIONAuMEN MexIy HaOJolaeMbeMy BHaUYeHMAMM ypoBHeM (cMm. 1. 4.2).
8.4.2. EcaM OTHOCUTEJILHOE M3MEHEeHMEe YPOBHS 3a BpPeMs M3MEepeHMUsa pacxona

BOOE He IIpeBHllaeT 2% OT CpenHel IUlyOMHB CeueHUs, [IPUMEHSeTCsa yIpolleHHas
dbopmysia:

H + H
H k
H= ———— , (8.5)
2
rmne H m H - COOTBETCTBEHHO YPOBHM BOIH B HAUAJILHBIM M KOHEUHBM [1epUon

H k
BPEMEHM M3MEPEeHUNM.

8.4.3. PacueTHblil ypOBeHb, OnNpeaeneHHblh A8 AONOJIHUTE/NIbHOrO MOCTa, NPUBOAUTCA K
YPOBHIO Ha OCHOBHOM MOCTY MO CBA3W COOTBETCTBEHHbIX YPOBHEN.

8.5. OnepaTMBHbIN KOHTPO/Ib TOYHOCTU U3MEPEHNH

8.5.1. KOHTPO/Ib TOYHOCTM U3BMEPEHWUM  [O/DKEH  BbIMOJIHATLCA  HEMNoCPeACTBEHHO
Ha rMapocTBOpe NPU NPOU3BOACTBE M3MepeHuit. COMHUTENbHbIE 3HAYeHWs 31eMeHTOB pacxoaa
BoAbl (rnybuHbI, CKOPOCTWM, PacCCTOAHMA, YPOBHA) YTOYHAOTCA W  WUCnpaBaawTca  Anbo
NOATBEPKAAOTCA NPOBEAEHMEM NOBTOPHbIX U3MEPEHUA.

8.5.2. MNpwu ycTonumneoi (og4HO3HaYHOM) CBA3M Pacxoaa U ypoBHEN pacxos Bogbl U3mepsaeTcs ¢
Le/Ibl0 KOHTPONA YCTOMYMBOCTM MHOTO/IeTHeN KpuBol pacxoaa Q(H). B cBow ovepeab 3Ta KpuBasi
WUCMONb3yeTcs [JIA  OMNepaTMBHOIO KOHTPOJIA TOYHOCTM W3MEPEHWIA U  BbiABAEHUA T[POMAxoB
HabAloAeHUN Ha OCHOBE KpUTEPMaibHOIo COOTHOLLEHUA:

|meneTa Q | <= 2 curma , (8.6)
i Kp



roe:
nejibTa Q - OTHOCHUTEJIBHOE OTKJIOHEHNE i-ro M3BMEPEHHOT'O pacxona ot

i
xpuBOM Q (H) ;

o

curMa — OTHOCHUTEJIbHOE CPeIHEKBaIpaTUUdeCcKoe OTKJIOHeHMEe OT KpusoM Q (H)

Kp
pacxona, NPMHATHX I0Js1 OOOCHOBaHMUS CBA3U.
Ipr cobawmeHun ycJoBusa (8.6) pacxond BOOE CUMTaeTCHd M3MEPEHHBIM HaOeXHO.
B NpPOTMBHOM CJlydyae M3MepeHMe IOJDKHO OBTh MNOBTOPEHO, M, €CJM IIepBOHaudaJIbHOEe
3HadYeHue Q IOOTBEPXIAETCS, OHO M INPMHMMaeTCHd B KadecTBe MOeMCTBUTEJIBHOTO
i
B3HaUeHMsa OJId ydeTa CTOKa M KOPPeKTUPOBKM cbBasu Q(H).

9. ONTUMW3ALIMA METOAMNKN U3MEPEHUN

9.1. ONTMMM3aUNA AEeTaIbHOCTU U3MEPEHUN
9.1.1. XapaKTepMCTMKaMI/[ JeTaJIbHOCTUM VSMEePpUTeJIbHOI'O IIpolecCa ABJIAKRTCH:
N = YMCJIO YAaCTHUUHBIX OTCEeKOB B CeUeHMM IIOTOKAa,

s
n - CcpeIHee UMCJIO IIPOMEPHEIX BepTUKaJel B YaCTUYHOM OTCeKe CEeUYeHMA;
s
N - cCcpenHee IO CEUEHMK UYMCJIO TOUEK M3MEepeHMUs CKOPOCTM Ha CKOPOCTHOM
m
BEPTUKATIN .
9.1.2. [OeTaJIbHOCTb M3MEPUTEJIBHOTO NpOollecCa CUMTAEeTCs ONTMMAaJIbHOM, eCiu
BEKTOp (kKoMOMHaUMA) XapakTepucTuk gerajpHocTM (N , n , N ) yIooBJjeTBOopseT
s S m
YCIJIOBUIO
S (N n N ) <= gensra , (9.1)
Q s s mi I
roe:
S - oTHOCWMTEJIbHad, CyMMapHas IIOTPEelHOCTL U3IMEPEeHUM;
Q
menpTa -— IOIycKaeMmas HNOTPEelHOCTH.
I
9.1.3. llocTaBJieHHAs 3amada ONTUMMU3ALIUN OTHOCUTCH K KJjlaccy
HEKOPPEKTHEIX, Taxk Kak oonyckaeT HEOIHO3HAauYHOCThb pelmeHn, T.E.
HEeIMHCTBEHHOCTL BHOOPAa OINTHMMAJIbHOT'O BEKTOPa XapaKTepMCTMK IeTaljibHOCTM. Ha
IpaKTUKe OOCTATOUHO OCTaHOBUTLCHA Ha JIOOM  BEKTOpe (N, n, N),
s s m
yooeyeTeOpAnmeM ycJjoBun (9.1) u  ofecneuuBamwumeM OOCTATOYHEE YIODCTBO U

GGSOHaCHOCTb, YOOBJIETBOPUTEIILHEIS TPYLZOEMKOCTE n DHEPIOEeMKOCTh nporecca

UBMEPEHMM Pacxola BOIE.
9.1.4. CymmapHas OTHOCHTEJNbHAas CpemHeKBampaTudyeckKas I[IOTPEemHOCTL S
Q

OLleHUBAaEeTCH c y4eToM MeTOIOUUYEeCKUX, MHCTPYMEHTAJIBHEIX M HeyCTPaHEHHEX
CHUCTeMaTUYeCKMX IIOTPElHOCTEeN [0 QopMyJie:

2 2 0,5
S = [curMa + curma ] , (9.2)
Q Q (ocH) HC
e :
curMa — OCHOBHAasS COCTAaBJISWAS ]
Q (ocH)
cuIrMa - HeyCTpaHeHHas CUCTeMaTHyeckas [IOTPellHOCTE.

HC



Ecnam OTCYyTCITBYKOT ClielilaJjlbHEIe MCCIeJOBaHMA IJ1A OL€HKM curMa ’ ee

HC
3HaYEeHME TIPUHYMAETCS PAaBHBIM MNOTPEMHOCTU CHUIMAa .
Q (ocH)
9.1.5. OcHOBHas cocTasjapLas CcurMa BEIUMCJIIAETCA O QOpMyJie HYaCTHBIX
Q(ocH)
OTpEelHOCTEN
BeTa 2 2 1/2
curMa = [-—--- (curma + curma )| p (9.3)
Q (ocH) N f v
5 S s
re:
cuTMa M curMa - CJaydarHHEe COoCTaBgomme OCHOBHOM IIOTPEMHOCTHN
f \%
S S
M3MEPEeHUs IJIomany M CpelHeM CKOPOCTM IOTOKa B OTCEeKaxX XMBOTO CEUYESHMSA;
N - YMCJIO OTCEKOB B XMBOM CEUEHUN;
s
S — MHIOEKC TeKyllel HyMepauuM OTCEKOB;
Bera - MEeTPOJIOTUUE CKUN rnapamMeTp, XaPaKTEPUBYNMIA PABHOMEPHOCTH
pacrnpeneyieHrs YaCTUUHOTO pPacxola [0 MMPUHE IOTOKAa:
N
s 2
SUM g
s=1 s
Bera = N —-—-—-—-—-=-—--= . (9.4)
s N
s 2
(SUM q )
s=1 s
HauMenbmee 3HadeHUE napamMeTpa Bera = 1 (npu duxcupoBanHoM N )
s
mocTuraeTcs B CJlydae PpaBeHCTBa dYaCTMYHOTO pacxoma J (mpu cobmwneHun
S
TpeboBauuy n. 7.1.3).
9.1.6. Ins NpaKTUIEeCKUX pacdueToB OLEHKM COCTaBJIAUIMX CUIMa n
f
s
curTMa OONYyCTMMO BEHIIOJIHATL IO TpaduuecKyM 3aBUCHMMOCTAM Ha uyepT. 1 u 2 (He
\Y%
S
IPUBOOATCA) .
9.2. OnTuMmsauUs IJIUTEJILHOCTU M3MepeHUN
9.2.1. IOIUTEeJNBHOCTE MBMEPUTEJIBHOTO npouecca T aBJIS€TCS OIHMM U3
n
onpenessaolnx baxTOpPOB TOYUHOCTM WM3MEPeHUM pacxoma: IIpu yMeHblieHum T
n
MOTPENHOCTh BOBpacraeT 3a cueT HeIOCTaTOYHOI'O OCPpelHeHMs nyJbcaumi
CKOPOCTM; NpM yBelnuueHum T BO3pacTaeT NOTPEMHOCTh, OOycJoBJIeHHaA "cpesxon"
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IIVMKOB n npoepajsyioB BOOHOCTM npn IIPOXOXIEHVNU BOJIH IIOITYCKOB M TIapOIIKOB.
OnurenpHocTe T OOJIXHa HaXoIMTbCHA B MHTepBaje:
n

T <= T <= T ’ (9.5)



rne T u T - MMHVIMaJIEHO Y MakxKCHUMaJIbHO IOIlyCTyMad OJIMTEeJIbHOCTHM

min max
M3MEPUTEJIBHOT'O IIpollecca.
Bpemsa T onpenensercsa us zasucumMmoctn (7.3), a T - 1no dopwmyne:
min max
%
1 + A sin ou 1/2
T = 0,8T (mejpra ———————————-— ) , (9.0)
max I o %
A |sin du|
TIoe:
T - nepmorn kxojedbaHmUs BOJIH IIOIyCcKa (maBojKa), Y MM CYT.;
I
b - ©baza nepuonma xojebaHMUM, Ha KOTOPYD NPUXOOUTCHA CepelMHa MHTepBasa
BpeMeHu msaMmepeHun T ; 0 <= du <= 2nu;
17
A - OTHOCHUTENbHAA aMIUJIMTyIa BOJIH IIONYyCKa:
0 -0
% max c
A= ————————- , (9.7)
Q
c
Troe Q u Q - MakKCHUMaJIbHEM M CpelHUM 3a [NepMUOoI IOoNyCcka PacxXOoIbl BOIE
max c
COOTBETCTRBEHHO.

10. TPEBOBAHMA K KBA/TTMOUKALIUWN NCTTONHUTENA
N TEXHUKE BE3OMACHOCTU PABOT

10.1. TpeboBaHUA K KBaIUPUKALUM UCTIONHUTENSA

10.1.1. Keanudwukaumsa Habnwopgatens p[ONKHA COOTBETCTBOBATb YCNOBUAM, CpeacTBam MU
METOAaM U3MEPEHUN.

Ha manblx pekax, B YCNOBUSAX MeXeHU W Hebonblioh rny6uHbl NOTOKa, Korga AOMycTUMO
NnpousBoACTBO HabniogeHuit B6poa, a U3 TeXHUYECKUX CPEeACcTB UCMNOJ/b3YIOTCA NULib BEPTYLIKa U
r’MAPOMETPMUYECKANA LUTAHIA, a TaKXKe B APYruX Cay4dyasx K M3MepeHusam pacxodoB BOAbl A0MNYCTUMMO
npueaeKaTb TEXHUYECKUI MepcoHan ¢ KeanndukaumenrnapometreoHabniogarens, crneunanbHo
06YyYEeHHbIN M MPOUHCTPYKTUPOBAHHbBIN OTHOCUTENbHO 0COBEHHOCTEN U3MEepPEHM B AaHHOM CTBOpPe.

10.1.2. B Tex cnyyanx, Koraa UCnosib3yroTcs 6o/ee CAoXKHbIe TeEXHUYecKue cpeactsa (Hanpumep,
OWCTaHLMOHHbIE YCTaHOBKM, Pas/IMYHOrO TMMA CYyA0Bble KOMMMEKCbI, 3X0A0Tbl U T.4.), @ TaKkKe B
nepuvog, NOBbIWEHHOMW OMAacHOCTU HabAlAeHU NMPU BbICOKOW BOAHOCTM MOTOKA, 3HAUYUTENbHbIX
rnybuHax M CKOpOCTAX TEYEHUS, MPU HEYCTOMUYMBOCTM PYC/a, 3HAYMTEIbHON KOCOCTPYMHOCTM NOTOKA
N OPYrUX OCNOMHAWMX M3mepeHus ¢akTopax K paboTe cnepyeT npuBaeKaTb UCNOAHUTENEW C
KnaccuduKaLmeit He HUKe TeXHUKa-rnaposiora.

10.1.3. Habnogatenb A0MXKEH 3HATh NPUHUMN AEUCTBMA U YCTPOUCTBA CPeacTB U3MEPEHUS U
yMeTb 006palateCA ¢ HUMM MPU BbINOJAHEHUN U3MEPEHUIA; 3HATb BOLHbIN U PYCIOBOM pexum Ha
YYacCTKe U3MEPEHMUI U YC/IOBUA UX BbINOJIHEHUA NPU Pas/iMuHbIX Gpasax peknma; ymeTb UCMOo/b30BaTb
3/1IeKTPOHHbIE KaNbKYAATOPbI A1A 06paboTKM pacxofoB BOAbI M Pe3Y/1bTaTOB U3MEPEHUN.

10.2. TpeboBaHUs K TexHMKe Be3onacHOCTU paboT

10.2.1. K BbINOAHEHUIO U3MEPEeHUIA Pacxoda BoAbl B OTKPbITbIX Pycaax AOMYCKaKTCS TO/bKO
JiMua, npotueallime UHCTPYKTaXK No TexHUKe 6e30nacHoCTH. PesynbTaTbl MHCTPYKTaXKa QUKCUPYIOTCA B
CneLManbHOM KypHane, XPaHALWEMCA Ha T’MAPOIOTMYECKOM CTaHLUN.



10.2.2. Mpu BbINOJAHEHUN WM3MEPEHUN PaACXO0B BOAbI HEOOXOAMMO PYKOBOACTBOBATHCSH

"Mpasunamu no TexHuKe 6e3onacHocTU npu
cetu Nockomrugpometa” (fTnapometeonsaar, 1983).

11. CPEACTBA U3MEPEHWW 1 BCMTOMOTATE/IbHBIE YCTPOUCTBA

11.1. TMpwn BbLINO/SHEHUU  U3MEPEHUN

U3MepUTE/IbHbIE YCTAHOBKM, CPEACTBA M3MEPEHUI M YCTPOCTBA, NPUBEAEHHbIE B Tab. 7.

npoussoacTse HabawogeHun u  pabot Ha
pacxofa BOAbl  [O/BKHbI - ObiTb  NPUMEHEHDI
Tabnnua 7

HammMveHOBaHME MSMepMTeﬂbHOﬂ

Hamvenosanue M3MepAeMbIX
@MBMQGCKMX BeJIMYVH M IIapaMeTpoB

YCTaHOBKM, WU3MEPUTEJILHOM CUCTEMEH,
cpeIncTBa MU3BMEPEeHUM, yCTpOMCTEBa
BepTymka rMaopoMeTpuueckas: I['P-21, I'P-99
Kunperesns
TeononamuT

Hupenup

PeVika HUBeJMPHAasN

Perixa BOmoMepHas nepeHocHas I'P-104
Perika BOIoOMepHas C ycrnokourejem ['P-23
Perika JienocHeroMepHas I['P-31
MaxkcuMaJibHasa perka I'P-45

litanTra rumpoMeTpuueckas ['P-56
Camonmucen yporHsa: CYB-M "Banmaw", I'P-38
CexyHIoMep

YcTaHOBKA IJIS M3MEPEHMS pacxolda BOIE
nucTaHumMoHHas: I'P-70, I'P-64M

Jlebenka rumpoMeTpUUecKasd

PyrneTrka u3MepuUTeJsibHAaA
I'pys IuIopoMeTpPUUECKUN :
KaHaT pasMeTOUHBIM
Jonepxa rugpoMeTpMuyeckKas
MocTuk I'MIOpoOMeTpUuYeCKUM
KarmaTHasg nepenpasa

TP, IM-1

CpenHEsasa CKOPOCTBh IIOTOKAa
T'opusoOHTANBHOE MNPOJIOXEeHME IO
TOUKM BUBUPOBAHUS

To xe

[TpeBbnIeHMA

To xe

YpOBEHb BOIEL

YpOBEHL BOIBEl IPM BOJIHEHUU
TomumHEa JIEeOAHOTO IIOKPOBa
Hamboympumil ypPOBEHBb MEXIYy CpOKaMu
HabIoIeHUM

I'nyOmHa [IoToKa

HenpepeBHaaA perucrpaluusa ypPOBHS
BOJIB

INMMTEeNIbHOCTE M3MEPEeHUN

I'nybuHa M CKOPOCTHL IIOTOKA,
pPaccTosaHMEe OT [IOCTOSHHOT'O Haudajya
T'nyBuHa noToka

Paccrosanue

I'nyBuHa rnoToka

PaccTodgHMe OT NOCTOAHHOTO

HauajJa

MpunorxkeHue 1
CnpaBoyHoe

OCHOBHbIE TEPMWHbI 1 ONPEAENEHNA

BepTuKanb npomepHasn - BEPTHUKa b, Ha KOTOPOWN NPOBOAUTCA U3MEPEHUE TIYOUHbI MOTOKA.

BepTuKa/ib CKOPOCTHAsA - BEPTUKasb, Ha KOTOPOM MPOWU3BOAUTCA U3MepeHue cpedHeit Ha
BEPTUKANIN CKOPOCTM MOTOKaA.

BepTyllKa rMapomMeTpuyeckan - CPeacTBO M3MEPEHUs OCPeAHEHHON BO BPEMEHM CKOPOCTM
NOTOKa, YyYBCTBUTE/IbHbIM 3/IEMEHTOM KOTOPOIO CAYKMWT JIONACTHOM BUHT.



BogHOCTb NOTOKA - CPaBHUTENbHAA XapaKTepPUCTMKA KoAMYecTBa BOAbl, MpOTEKalowei
B KOHKPETHOM M'MApocCcTBope. YNC/IEHHO MOMKET BblpayKkaTbCA OTHOWEHMEM AaHHOMO pacxona BoAbl K
HEKOTOPOMY XapaKTepHOMY 3HAuYeHWIo (Hanpumep, HOpMeE CTOKa WKW cpegHemMy M3 HanmbobLIMX
MN3MepPEeHHbIX PAaCXOL0B U T.4,.).

FnybuHa pabouan - rnyburHa NOTOKA Ha BEPTUKANM, NPUHUMAEMAsA O1A BbIUMCAEHUSA pacxosa
BOAbI.

MeKeHb - YCTOMUYMBBIE MEepPMOoLbl BHYTPUIOL4OBOIO UMK/IA, B TEUEHUE KOTOPbIX Habaropaercs
HU3KasA BOAHOCTb, 06yCn0BAEHHAN Pe3KMM YMEHbLUEHWEM NPUTOKA BOAbI C BOAOCOOPHON naowaau.

Hauano nocTosHHOE - 3HaK Ha MEeCTHOCTM (CTOND, MeTKa Ha COOPYXKEHUWU U T.4.), OT KOTOPOTO
BCeraa Npou3BOAUTCS U3IMEPEHUE PACCTOAHUN B TMAPOMETPUYECKOM CTBOPE.

Hynb nocTa - BbICOTHAA OTMETKA, K KOTOPOW NPUBOAATCA OTCYETbI YPOBHA BOAbI.

MaBOAOK - KPaTKOBPEMEHHOE, 3MM304MYECKM TMOBTOPAIOLLEECA, MHTEHCUBHOE yBenMYeHue
BOZAHOCTY PEKM, Bbi3blBaEMOE AOKAAMM NN CHETOTasHUEM BO BPEMA OTTENENEN.

MonoBoabe - exerogHo noeTopAllanca $asa BOAHOIO peMma PeKWu, XapakTepusyroLancs
Hanbonbluel B rogy BOAHOCTbIO, BbI3bIBaEMOMN CHEroTasHWMEM, COBMECTHbIM TasHWEM CHera W
NleHNKOB WU/IU BbiNageHnem 06U/bHbIX SOXKAEN.

Monyck - KpaTKOBPEMEHHOe pe3Koe yBelndYeHWe BOLHOCTU MOTOKAa B KOHKPETHOM CTBOpE,
Bbi3BaHHOE cHpOoCcCaMm BOAbI U3 BblLLEPACTONOKEHHOrO BOAOXPAHWUMLLA.

MocT rMaponornyeckmii - MyHKT Ha BOAHOM 06beKTe, 06OpyAOBaHHbLIW AN BbINOAHEHUS
cucTemMaTUUYecKux HabnogeHui 3a afeMeHTaMM TMAPO0TMYECKOT0 peXxuma.

MocT YypOBHEMEPHDIN -  TUAPONIOTMYECKUM  NMOCT, 06OpPYyAOBaHHbIA AN BbINMOJHEHUA
HabnoaeHWUN 32 YPOBHEM U TEMMNepPaTypoit BOAbI.

Mpomep rnybuH - cepua NOCAEAOBATENbHbIX U3MEPEHUN TYOUH MO MonepeyHuKam uau no
NPOMEPHbIM rasicam.

MpPOCTPaHCTBO MEPTBOE - YaCTb NOMNEPEYHOrO BOAHOMO CeYeHUn BOLOTOKA, B KOTOPOM CKOPOCTb
TEeYeHMA MEeHbLLE NOPOra YyBCTBUTENbHOCTU CPEACTBa U3MEPEHUS CKOPOCTU.

Mynbcauus CKOPOCTH - HEMPEPBIBHOE U3MEHEHME CKOPOCTM TEUYEHUS B TOUKE KaK MO 3HAYEHUHO,
TaK M MO HanpaB/IEHMIO.

Pacxog Boapl - 06beM BOAbI, NPOTEKAIOLLMIA Yepe3 CevYeHUe BOAOTOKA B ANHNULY BPEMEHU.

Pacxoq Bogbl a/ieMeHTapHbIl - NPousBeAeHUe CpefHell CKOPOCTU HA BEPTUKAAM Ha rybuHy
NOTOKA Ha BEPTUKaNM.

Pacxon Bogpl YaCTUYHbIN - pacxoa, ﬂpOTeKa}OLLI,MIz yepe3 OTCeK MXKMBOIo cevyeHus,
Ol’paHVI‘-IeHHbIﬁ cocegHNUMU CKOPOCTHbIMWM BEPTUKANIAMMN.
CeueHune NOTOKa BOogHOE - Cce4dYeHme TMOTOKa B BepTMKaﬂbHOVl NNOCKOCTHU no

TMAPOMETPUYECKOMY CTBOPY.
CevyeHue KMBOE - 4YacTb MONEPEYHOro BOAHOIO CeYeHMs BOAOTOKAa, B KOTOPOM CKOPOCTb
TeyeHun 60/bLIe NOPOra YyBCTBUTENLHOCTM CPeACcTBa U3MepPeHMUA CKOPOCTHU.
Cpe3ka ypOBHA - pPasHOCTb MeXAy CpegHUMM YPOBHEM Mpu M3MEPeHMM pacxonda Bofpl
(ckopocTeit NoToKa) 1 YPOBHEM NPM BbINOJAHEHMN NPOMEPOB IyOUH B TMApOCTBOpPE.
CTBOP rMApPOMETPUYECKUI (TMAPOCTBOP) - CleLManbHO BbibpaHHbIM NonepeYHnK BOAOTOKa, B
KOTOPOM U3MEPAETCA pacxo, BoAbl U NPOU3BOAATCA ApYyrve BUAbl rMApPOMeTPUYecKnx pabor.
YpoBeHb BOAbI - BbICOTHAA OTMETKA NOBEPXHOCTU BOAbI.

MpunoxxeHue 2
CnpaBo4Hoe

METOAMKA OUEHKU KOSODPUUMEHTA BAPUALIUU U PAONYCA
KOPPENAUMM CTIYYAMHOIO NPOLIECCA



OCHOBHOM cCriocod.

OBo3HAUMM &
Y (X) nnu Y (t) - cIiydyamHBIM TIIpoLecc Kak QyHKUMA IIPOIOJIBHOM KOOPIMHATEH
X mnm Bpemenu t (cMm. m. 5.2.5 m 9.1.4);
Y - 3HadeHMsa »JeMeHTa - TIJaydmH (. 5.2.5) MM MI'HOBEHHEIX CKOPOCTEeN
noroka (. 7.4.2);
C - kxo50dMuMeHT BapualLMM DIIEMEHTOB:
Y
curMma (Y)
C = ———————- , (2.1)
Y J—
Y
TIoe:
curMa (Y) - cpelHee KBalpaTUUeCKOe OTKJIOHEeHME 3JIeMeHTa;

Y - MareMaTuMuecKoe oxmumaHme 3HauveHuM Y (X) um Y (t);

KCM - pamuyc koppessuum (. 5.2.5).
K
KCcu ~ arg R(xcwu) ; (2.2)
K R(kcm)=0,5
Tay - CpeIlHee BpeMsa KOppesisaLuu:
K
Tay ~ arg R(Tay) ; (2.3)
k R(ray)=0,5
roe R(xcu) m R(Tay) - aBTOKOPPEJSUMOHHBIE OQYHKLUMM COOTBETCTBEHHO IJid
Y(X) m Y(t). OnpenmeneHue KCHU u Tay yIOoOHO MPOMBBOOUTH no rpadpmkam
by K
GYHKUMNA R (xcm) u R(ray), pPacCUMTaHHBEIX 1o CTaHOApTHOM IOporpaMMme

MaTeMaTHYeckKoTo ofbecneueHus DIBM nyig  ZaHHOM  BHOOPKM 3HaueHuM {Y(X)} u
{y(e)}.



