I'OCT P 51657.4-2002. Bogoy4yeTt Ha rHAPOMEJTHMOPATUBHBIX U
BOJA0XO03ICTBEHHBbIX cucTeMax. U3MepeHne pacxoaoB BOJAbI €
HCIOJIb30BAHUEM BOJAOCAMBOB C TPEYIr0JbHBIMM OPOTraMM.
OO01mue TexHn4eckre TpedoOBaHus

Hoxymentsl > 'OCT P >T'OCT P 51657.4-2002. Bogoy4eT Ha THIPOMEJINOPATUBHBIX U

BOJI0X0351liCTBEHHBIX cucTeMaX. M3MepeHne pacxo10B BOJAbl C HCI0Jb30BAHHEM BOJOCJIHBOB C
TPEYroJbHBIMHU NOporamu. O0nme TexHuUecKne TpedOBaAHUSA

CranzmapTt ycTaHaBIMBAET OOIIME TEXHUIECKHE TPEOOBAHHS K BOJOCINBAM C TPEYTOJIEHBIMU
MOPOTaMU TPEX THUIIOB: C OCTPBIM I'peOHEM, 3aKPYTIIEHHBIM IPeOHEM, TPOIOILHBIM V-00pa3HbIM
BBIPE30M; MECTY YCTAaHOBKH COOPY’KEHHUI; CIIOCO0Y U3MEPEeHHsI 00BEMHOT0 Pacxo/ia BOJbI B
OTKPBITBHIX KaHAJIaX C MPAKTUYECKH YCTAHOBUBIIUMCS WM MEJJICHHO U3MEHSIOLIUMCS PEKUMOM
TedeHus. Takoi peKUM TEUCHHUsI OTPaHUYEH JTOKPUTUIECKAM TIOTOKOM, ITPH KOTOPOM TITyOHHA BOJIBI
JI0 COOpY>KeHUs O0bIlIe KPUTHUECKON. DKCIUTyaTalis BOJIOCIMBOB OCYIIECTBISETCS MPU
CB06OI[HOM HUCTCUYCHUHU JKUIAKOCTH, ITPU KOTOPOM onpenenﬂeMmﬁ pacxoa 3aBUCUT TOJIBKO OT HaIllopa
(YpoBHsI) BojibI iepe] coopyskeHneM. CTaHaapT MPUMEHSETCS IS BOJIOXO03HCTBEHHBIX
OpFaHH3aIII/II>'I MI/IHI/ICTepCTB Hn BEIOMCTB, 06€CH6‘~II/IBaIOHII/IX KOHTPOJIb U pacpCACICHUC BOOAHBIX
pecypcoB Mexay norpedutensamu, a Takke B Kb, HUM, npoekTHBIX 1 MPOMBIIIICHHBIX
opraHu3anuiax, OCymeCTBIAIOIMIUX pa3pa60TKy, HUCCICAO0BAaHUsA, UCIIBITAHUA, U3T'OTOBJICHHUEC U
AKCIUTYaTalUI0 TEXHUYECKUX CPEICTB BOAOYUYETA ISl OTKPHITHIX BOJOTOKOB M KaHAJIOB.

T'OCT P 51657.4-2002
T'OCYJAPCTBEHHBINA CTAHJIAPT POCCUMCKOM ®EJEPAIIUA

Bonoyyer Ha rUAPOMEIMOPATHBHBIX
U BOJ0XO0351iiCTBEHHBIX CHCTEMAX

N3MEPEHHUE PACXOJ10B BO/bI
C UCIIOJIB3OBAHMEM BOAOCJ/IMBOB
C TPEYT'OJIBHBIMU IOPOTI'AMMU

OO0mmue TexHu4eckue TpedGoBaHus
TF'OCCTAHIAPT POCCHH
MockBa
IIpenucnosue
1 PABPABOTAH Texuuueckum komuteToM 1o ctangaptuzanuu TK 317 «3mepenue pacxogos
JKUJIKOCTU B OTKPBITBIX BOJIOTOKAaX U kaHanax», BHUU I'maporexuuku u menuoparuu um. A H.
Kocrtukosa (F'HY BHUNUTuM), BHUU Pacxonomerpuu (OI'YIT BHUNP), HUN Bonocunabxenus,

KaHaJIU3aluu, THAPOTEXHUYECKUX COOPYKEHUI U nHxkeHepHoi ruaporeosnornn (HUM BOAT'EO),
['ocynapctBeHHbIM TUApOIOrHYecKkuM uHCTUTYTOM (I'TH)

BHECEH Texauueckum komuteToM 1o ctanaaptusanuu TK 317 «3Mepenue pacxoaoB KUIKOCTH
B OTKPBITBHIX BOJOTOKAX M KaHalax» U JlemapTaMeHTOM MeTUOpaIiy 3eMelb U

CEJIbCKOXO035MCTBEHHOTO BOJIOCHAOKEHHSI MUHUCTEPCTBA CEIBCKOTO X03sticTBa PD
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General technical requirements



Jlara BBegenun 2003-07-01

1 O6aacTh NpUMEHEeHUus!

Hacrosmuii crangapt ycTraHaBIuBaeT 00IIMe TEXHUYECKHE TpeOOBaHMsI K BOJIOCIUBAM C
TPEYTOJIbHBIMU TIOPOr'aMU TPEX THIIOB: C OCTPBIM I'peOHEM, 3aKpyTICHHBIM I'peOHEM, TPOO0IbHBIM
V-00pa3HbIM BEIPE30M; MECTY YCTAaHOBKH COOPY>KEHHI; CIIOCO0y M3MepeHHs 00bEMHOT0 pacxoaa
BOJIbI B OTKPBITHIX KaHajlaX ¢ MPaKTUUECKU YCTAHOBUBIIMMCS WU MEJUIEHHO U3MEHSIOIINMCS
PEKUMOM TeUeHHsI. Tako peXUM TEUEHHS OTPaHUYEH JTOKPUTUYECKUM IIOTOKOM, IIPA KOTOPOM
riyOuHa BOJIBI 10 COOPY>KEHUS O0JIbIIe KPUTUYECKON. DKCIUTyaTalys BOAOCINBOB OCYLIECTBISETCS
npu CB06OI[HOM HNCTCUCHUU KUAKOCTHU, IIPU KOTOPOM OHpGI[GH)IGMLIfI pacxo 3aBUCHUT TOJIBKO OT
Hanopa (ypOBHs1) BOJbI IIEPE COOPYKEHUEM.

Hacrosiimuit ctaniapt npuMeHsieTcsl 111 BOJAOXO03SICTBEHHBIX OpraHu3anuii MUHUCTEPCTB U
BEZIOMCTB, 00€CIIeUMBAIOIINX KOHTPOJIb M paclpeie]IeHue BOAHBIX PECYPCOB MEXTY
noTpedurensimu, a Takke B Kb, HUUW, mpoeKTHBIX 1 TPOMBITIUICHHBIX OPraHU3aIHsX,

OCYHICCTBJIIAIOMIUX pa3pa60TKy, HCCIICAOBaHMA, UCTIBITAHUSA, U3TOTOBJICHUC U SKCILTyaTallUuIO
TEXHUYCCKUX CPCACTB BOAOYUYCTA AJISTI OTKPBITHIX BOJOTOKOB U KaHAJIOB.

2 HopmaTuBHBIE CCHLIIKHU

B nacrosem CTaHAApTC UCIOJIB30BAHBI CCBHIJIKU Ha CICAYIOMUC CTAHAAPThI:

I'OCT 15126-80 CpenctBa usmepeHus CKOPOCTH T€UEHUS BOJIbl. BEpTyIIKU THAPOMETpUUECKUE
peunblie. O0mMe TeXHUYECKUEe TpeOOBaHUS

I'OCT P 51657.1-2000 Boznoy4det Ha THAPOMETHNOPATUBHBIX U BOJIOXO35IMCTBEHHBIX CUCTEMAX.
TepMuHBI U ONIpEICTCHUS

I'OCT P 51657.2-2000 Bogoy4et Ha THIpOMEINOPATUBHBIX U BOAOXO3SICTBEHHBIX CUCTEMAX.
Mertoas! m3mMepenus pacxoaa u oorema Boabl. Kimaccudukarust

I'OCT P 51657.3-2000 BogoyueTr Ha rUAPOMETUOPATUBHBIX U BOJOXO35MCTBEHHBIX CUCTEMAX.
I'mapomerpuueckue ycrporicTBa. Knaccudukanms

3 OnpeneieHus

B HacrosiieMm crannapte npumensitoT repmunsl o 'OCT P 51657.1.

4 MecTO YCTAHOBKH BOJA0C/IHUBA

4.1 [Ins BeIOOpa MecTa YCTaHOBKH BOJIOCIMBA HEOOXOAMMO, YTOOBI YUaCTOK KaHalla, HA KOTOPOM
MpeAnoaaraeTcsi yCTaHOBKa BOJIOCIUBA, UMEN CIIEYIOIINE XapaKTePUCTUKU:

- IOCTOSIHHOE TOTNIEPEYHOE CEUCHHE;
- TOKPUTUYECKUHA YKIIOH JIHA KaHaJa,

- HAJIM4YUC H€06XOI[I/IMOFO 3araca CTpOPITCJ'IBHOfI BBICOTHI AJ11 BO3SMOXXHOCTHU IMOBBIIICHUA YPOBHA
BOJBI HA OJIMHEC KpHBOP’I noAmnopa OT COOPYIKCHUS U IIPU IMTPOITYCKE MAKCUMAJIbHBIX IMABOAKOBBIX



pacxo/10B BOJIBI,

- BOJIOHETIPOHHUIIAEMOCTb JIHA U OeperoB (YTo MpH HEOOXOAUMOCTH MOXKET OBITh JJOCTUTHYTO
repMeTH3alueil pycia KaHaia);

- POYHOCTH OEPETOB (YTO MPU HEOOXOIMMOCTH MOXKET OBITH IOCTUTHYTO OOJIMIIOBKOU pyclia
KaHaja);

- OTCYTCTBHUE B pycJie KaHaa BBICTYIAIONINX BBIXOJJ0OB CKaJIbHBIX TIOPO U BAYHOB (Y4TO MIPH
HEO0OXOIUMOCTH MOKET OBITh JIOCTHTHYTO OYUCTKOM pyciia KaHaa);

- OTCYTCTBHUE MOCTOSIHHBIX JUTUTEIbHBIX CHIIbHBIX BETPOB, OBBIIIAIOIINX OTMETKHA CBOOOIHOM
MOBEPXHOCTHU BOJIbI OOJIBIIE TOMYCTUMBIX OTPEIIHOCTENH U3MEPEHHS YPOBHEH;

- IOITyCTUMOE MOBBILIEHHE YPOBHS BOJbI B HIJKHEM Obe()e COOpYKEHHUS 3a CUET MOAINOPA,
€03/1aBaeMOro B0J103a00pHBIMHU Y3JIaMH, IUIOTUHAMH, PETYIUPYIOIUMHI COOPYKEHUIMU HITU

MOPCKHMH MPUIINBAMH;

- HOpMAJIBHOE pacIpe/esieHe CKOPOCTeH TeUeHHUs B )KUBOM CEYEHHUH BOJHOTO TIOTOKA (CM.
MpUIIOKEHUE A).

4.2 PacnpenienieHre CKOPOCTEH B )KUBOM CEUEHUU MOTOKA ONPEAEISAIOT IIyTeM OCTPOEHHUS N30TaX,
KOTOPbIE BEIUEPUUBAIOT 110 pe3yJIbTaTaM U3MEPEHUs] CKOPOCTEH B OTIENBHBIX TOUKAaX HA CKOPOCTHBIX
BEepTUKAISIX. J{JIs1 ©3MEpEeHHs CKOPOCTEN peKOMEHAYETCsl MCII0Ib30BaTh MOIUIABKU (TIOBEPXHOCTHbBIE
U [ITyOMHHBIE), THIPOMETpUYECKUe TPYOKH, KOHIEHTPUPOBAHHBIE PACTBOPBI KpaCUTENEH,
THJIPOMETPUUECKHE BEPTYILIKH, TOUEUHBIE 3JIEKTPOMAarHUTHbIE U3MEPUTENH CKOpOocTH U T.1. [lonHyto
KOJINYECTBEHHYIO OLIEHKY IPH U3MEPEHUU CKOPOCTEH MOTyyaroT ¢ MOMOILBIO THPOMETPHUECKUX
Beprytiek (I'OCT 15126).

4.3 Ecau yyacTOK BOJIOTOKA MJTM KaHajla He OTBEeYaeT TpeOboBaHUAM 4.1 U OTCYTCTBYET BO3MOXKHOCTD

YIIyYILIEHUS CYIIECTBYIOIINX XapaKTEPUCTUK, TO YCTAHOBKY BOJIOCIIMBA HA TAKOM y4acTKe
IIPOBOAMUTH HE PEKOMEH/YETCS.

S5 Y4yacTku kaHaJia ¥ BOAOCJ/IMB

5.1 Oomme cBeneHus

HpI/I 3KCHJ'IyaTaIII/II/I BOOOCJIMBA HA TOYHOCTH onpeneneHI/m pacxosz BOJbI OKA3bIBAKOT BJIUSHUC:
- MOJIXOJTHOM y9acTOK KaHajia BepxXHero Obeda:

pacmpesesieHre U HalpaBiIeHHe CKOPOCTEH TeUeHUS BOJIHOTO IMMOTOKA;

HIEPOXOBATOCTh PyCIa;

U3MeHEeHHEe (OPMBI TIONIEPEYHOTO CEUCHHUS KaHaJla, HAITPUMEP M3-3a OTJIIOKCHUS HAHOCOB;
BO3JICHCTBUE PETYITHPYIOIINX THIPOTSXHUICCKUX COOPYIKCHUH;

paccTosiHUE PaCIOIOKECHUS THIPOMETPHUIECKOTO CTBOPA OT TPEOHS MOpora;

- TCXHUYCCKUC CPCACTBA UBMCPCHUA YPOBHA BOABI;



- IeeKTHI M NIEPOXOBATOCTh TIOBEPXHOCTH ITOPOTA BOJOCIIHBA;
- YY4aCTOK KaHasa HIKHETo Obeda:

HPEBBIILIEHUE JOIMYCTUMOIO JJIs1 CBOOOAHOTO UCTEUEHUS YPOBHS BOJIbI B pe3yJIbTaTe BO3ACHCTBUS
HUKEPACIIOJI0KEHHBIX PETYJIUPYIOLIUX FMAPOTEXHUUECKUX COOPYKEHHM, TUIOTHH, BOJ03a00pHBIX
Y3JI0B U T.1.;

W3MEHEHUS OTMETOK JIHA 34 CUET OTJIOKEHHUS TOHHBIX HAHOCOB MJIM MYCOPa, a TAaK)Ke B pe3yjIbTaTe
pa3MbIBa JIHA.

5.2 IloxxoaHO# y4acTOK KaHaja

5.2.1 Pexum TedeHus 10JKeH ObITh JOKPUTHUECKUM, CIOKOHHBIM, 0€3 JIOKAIbHBIX BO3MYIIEHUI
MIOTOKA, IPU KOTOPOM IIyOMHBI BOJIbI B KaHaJIe OOJIbIIE KPUTHUECKHUX, YTO 00ECIIEUNBAETCS 32 CUET
MOJIIOpa BOABI IOPOrOM BOJOCINBA, €CJIU YKIJIOH THA KaHAJIa MEHbIIE KPUTUYECKOTO.

5.2.2 HanpaBneHnue u pacnpenesieHue CKOPOCTEeH B )KMBOM CEUCHHUH MTOTOKA JOJIKHO OBITh
HOPpMaAJIbHBIM, T.C. CHMMCTPUYHBIM IO OTHOIICHUIO K BepTHKaJIBHOfI OCH KaHalla (,Z[OHyCTI/IMaSI
HECHUMMETPUYHOCTh PaCTIpeICIICHUsI CKOPOCTEH MTpUBEIeHA B IPUIIOKEHUU A). ITO TpeOoBaHUE B
KaHaJIaX yIOBJIETBOPSECTCS IIPU HAIMYUU IIPSIMOJIMHEWMHOIO ITOAXO0JHOI0 Y4acTKa JJIUHOM, B IISTh pa3
MPEBBILIAIONICH IIUPUHY 110 Ype3aM BOJbI P MaKCUMaJIbHOM Pacxojie, i CHMMETPUYHOM
HCHU3MCHSACMOM IOIICPCUYHOM CCUCHUU KaHaJIa 110 Bcel AJIMHC TTOAXOAHOTO y4acCTKa. YKa3aHHyIO
JUTMHY TIOJXOAHOTO y4acTKa OTMEPSIOT BBEPX OT THAPOMETPUIECKOTo cTBOpa (cm. 7.1.2).

5.2.3 Ecnu HavyaJio mMoIXOTHOTO Y4acTKa HAaXOJUTCS B MECTE U3ruba pyciia KaHajla WiIu BojJa
MOCTYTIAET B KaHAJ U3 TPyOOIPOBO/Ia, PACIIOIOKEHHOTO MOJT YIJIOM K HAITPABICHHUIO TEYCHUS U
UMEIOIIETO MCHBIIIEE TIOTIEPEIHOE CEUCHUE, YeM KaHaJI, TO JUIS MOJTy9YCeHUs HOPMaTbHOTO
pacrpeenieHus: CKOPOCTEeH MOKET MOTPeOOBaThCs OOJIbINAs UTMHA TOAXOIHOTO Y4acTKa, YeM
YKa3aHHasd B M, HJIM YCTAHOBKA YCITOKOUTCIIBHBIX YCTpOﬁCTB B BUAC 5KpaHOB U3 BCPTHUKAJIILHBIX
CTOEK.

Takwue 5KkpaHbl JOJKHBI OBITh PACIIOIOKEHBI HA PACCTOSHUH HE MEHBIIIE YeM 10/ y,x OT
HU3MEPUTENILHOTO cTBOpa. HopMankHOCTE pacmpesieNieHns: CKOPOCTEH B 3TOM cliydae JIOJKHA OBITh
MIPOBEpEHA C UCIOJIb30BaHNUEM CPEICTB, YKa3aHHBIX B 4.2.

5.2.4 TlogxoIHOM y4aCTOK JTOJKEH UMETh PSIMOYTOJILHOE MOMEPEUYHOE CEUCHUE IIIMPUHOM, paBHON
LIMPUHE TIOpOra, KOTopast ONpeeIAeTcsl THIPaBINIECKUM pacueToM BogociuBa 1o 9.1 u 9.2. Eciu
pycI0 BOJAOTOKA WJIM KaHaja UMEET HeMPSMOYTOJIbHOE MONEepeyHOe CeUeHNEe WM IINpHUHA KaHajla
NPEBBIIIACT PACYETHYIO IIUPUHY MOJIXOAHOTO Y4aCTKa, TO HEOOXOAMMO MpelyCMaTPUBATh
YCTaHOBKY BEPTHKAJIbHBIX CTEHOK, KOTOPbIE YMEHBIIAT IIMPUHY IMOAXOJAHOTO YYacTKa 10 3aJaHHOTO
3HA4YCHUs.

5.2.5 bokoBbIE€ BePTHKAIbHBIE CTEHKH JIOJKHBI PACTIONAraThCsi CAMMETPUYHO IO OTHOIICHHIO K
MIPOJIOJIBHOM OCH KaHaJIa ¥ TIABHO COMPSITaThCs ¢ OeperaMu BOJIOTOKA HITH OTKOCAMU KaHaa
M30THYTBIMU CTEHKaMU (PUCYHKH 1, 3) ¢ paarycaMu KpUBU3HBL R > 2 Hyyax WIH 7 > 2Nmay (Mimax -
MAaKCHMAaJIbHBIN HAIOp BOJHOTO MOTOKA B TUAPOMETPHUYECKOM CTBOPE; Hax - MAKCUMAIIBHBIN
MOJIHBIM HAMOp BOJAHOTO MOTOKA B TUAPOMETPUUECKOM CTBOpPE). ToUuka COMpsHKEHUS 3TOTO paguyca ¢
BEePTHKAIBHBIMU CTCHKaMH ITOAXOJHOTO YYacTKa JIOJDKHA HAXOJUTHCS HA PACCTOSIHAH, PABHOM WITH
OOJMBIIIEM Ay BBICOTA CTEHOK HOKHA OBITH TAKOM, YTOOBI € 3aJaHHBIM 3aI1aCOM 00€CIIeYNBaIC
MIPOITYCK pacye€THOTO MAaKCHMAJIBHOTO Pacxo/ia.

5.2.6 ®opma NoAXOAHOTO YUacTKa KaHajla He JOJKHA U3MEHATHCS B IIPOLIECCE SKCIUTyaTalluu
BOJIOC/IMBA 32 CUET OTJIOKEHHSI HAHOCOB B BEpXHEM Obee COOpyKEeHHs, TI0ITOMY HE CIETyeT



MIPUMEHSATH BOJOCIIUBBI C TPEYTOJIBHBIMU MTOPOTaMU B KaHAJIaX CO B3BECEHECYIIUMHU MOTOKAMHU.

5.2.7 I'mapaBnuyuecKuil NpbHKOK B BUJIE CTOSTYEH BOJIHBI, BOSHUKAIOIIMI Mepe]l Ha4aJloM KpUBOM
MOAMOpa B MOJAXOHOM Y4aCTKE KaHalla ¢ OOJBIITNM YKIOHOM JHA, He OyAET BIUATh HA TOYHOCTD
W3MEpEHUIl, eCIIM HaXOIUTCS Ha PACCTOSIHUU, PaBHOM WU 00bIIeM 30/,,x, U B THIPOMETPUYECKOM
CTBOpE o0ecreunBacTCs HOPMAJILHOE paclpeielieHue CKOPOCTEH, KOTOPOE CIIETyeT MMPOBEPUTH C
HCIIOJIb30BaHUEM CPEJCTB, YKa3aHHBIX B 4.2.

5.3 [lopor BogocaAMBa

5.3.1 Ilopor BogocnuBa M0JDKEH OBITH MPOYHBIM, TEPMETHYHBIM U CIIOCOOHBIM MIPOTUBOCTOSITH
TEYCHHIO C NMAaBOAKOBBIM PAcX0JIOM, He AeOpMUPYSCh U HE pa3pymiasich. OH JOKEH ObITh
YCTaHOBJICH MEPIICHIUKYJIIPHO K HAITPABJICHUIO TEUEHUS BOJBI C COOJIIOICHIEM Pa3MEPOB,
YCTaHOBJICHHBIX B pazzaeie 8.

5.3.2 JIns CTpOUTENBCTBA MOAXOAHOIO YYacTKa M MOPOra BOJIOCIMBA PEKOMEHAYETCS UCTIOIb30BATh
OETOH | KeJIe300€TOH C TIAJKON OTICITKOUW MOBEPXHOCTH WITH JTFOOOU TIIAAKUH KOPPO3HOHHO-
cTolikuii matepuan. Hanbonpiee TpeboBaHNE K MIEPOXOBATOCTH MOBEPXHOCTHU MOPOTa CIEAyeT
MIPEABSIBIATH BOIHM3MU ero rpeOHs Ha pacCTOSTHUU OT HETO 0,5/1,,x CO CTOPOHBI BEPXHETO U HUKHETO
O0beOB, T. K. HIXKE 3TOH 30HBI BIUSHHUE IEPOXOBATOCTH HA MPOIIECC U3MEPEHUN HE3HAUUTEIHHO.
[Tpu nmpoBeneHnu 1a0OpaTOPHBIX HCCIEAOBAHUN TPEYTONBHBIX BOJAOCIHBOB IIEPOXOBATOCTH TOPOTOB
JIOJI’KHA OBITH SKBHBAJICHTHOW MIEPOXOBATOCTH JIICTOBOTO MaTepHalia WM CTPOTAHOH IIITH(POBAHHON

U KpalIeHOM JpeBeCUHBI.

5.3.3 Jlns obecrieueHrss MUHUMAJIBHOW TTOTPENTHOCTH PE3yJIbTaTOB U3MEPEHHUS pacxo/ia Mpu
CTPOUTENILCTBE WJIM MOHTAKE BOJIOCIINBA JTOJIKHBI OBITH COOJIIO/IEHBI CIEAYIOLIUE IOy CKH:

- Ui KpHHBI rpebHs He Oonee +0,20 % mmpHuHbI ¢ peaesnoM aomyctumoro otkiaoneHus 0,01 m;
- JUI YKJIOHOB OTKOCOB IIOpPOr'a B BEpXHEM U HIKHEM Obedax Bogociauba He Oonee +1,0 %;

- JUI YKJIOHOB MONEPEYHbIX OTKOCOB V-00pa3Horo BeIpe3a B rpedHe mopora - He 6oiee +1,0 %;

- JUTsl TOYEYHBIX OTKJIOHEHU OT cpeiHel JTMHUU TpeOHs mopora He 6omee +0,2 % mupuHbl rpeOHs.
5.4 YyacTok kaHaj1a HHKHero Obeda

OcHoBHBIE TPeOOBaHMS K YYaCTKy HH)KHEro Obeda:

- OTCYTCTBHUE NMPEBBILICHUS 3aJaHHOM OTMETKU YPOBHS BOJIbl, PABHOM MPEEIbHOMY 3HAUCHHIO
OTHOCHUTEJILHOTO 3aTOIJICHUS], HUKE KOTOPOro 00ecreyrBaeTcsi CBOOOJHOE UCTEUEHUE KUJIKOCTH

gyepe3 BOAOCTUB (Tabmuia 2, myHKT. 8.3);

- OTCYTCTBHUE pa3MbIBa JHA B HIDKHEM Obe(e COOpYKEHUs 1)1l COXPAaHEHHUs LIEIOCTHOCTH U
YCTOMYHMBOCTH ITOPOra BOJOCIUBA.

6 Jxcniryaranus BoAOCJIUBA

Jlnst HopManbHO# pabOThI BOJOCIMBA HEOOXOIUMO BBITIOJHATH CIEAYIONTHE paOOTHI:

- OYMIIaTh HOI{XO}IHOﬁ Y4aCTOK KaHajia OT OTJIOKCHHUIA HaHOCOB, HUJia U BOI[HOI\/JI PACTUTCIIBHOCTHU,



- COACPIKAThL B YUCTOTC BXOAHOC OTBCPCTHC, COGIII/IHI/ITGHBHHﬁ Y4aCcTOK pr6H Wiy meian i
mpoxoaa BOJAbI U3 KaHaJla B ypOBHeMepHLIﬁ KOJIOACI,

- ICPpUOANYCCKHU KOHTPOJIUPOBATH U OUUIIATH ypOBHeMepHBIﬁ KOJOACII OT OTJIOKCHUH HIa U
Mycopa;

- IOJIZICPY)KUBATh YUCTOTY TPEOHS OPOra, CBOCBPEMEHHO YOUPATh HAKATUTUBAIOIIUICS MyCOp, HE
MIPOXOISIINK uepe3 rpeOCeHb B HIDKHHM Obed;

- TUKBUIUPOBATH, €CIIM BO3HUKAIOT MPH IKCILTyaTalnu, 1e(heKThl TOBEPXHOCTHU TPeOHS MOpoTa B
30HE, yKa3aHHOU B 5.3.2;

- HE JIOMyCKaTh MOBBIIICHHS YPOBHS BObI B HIDKHEM Obe(e BBIIIE OTMETKU MPEACIHHOTO
OTHOCUTEIILHOTO 3aTOIJICHHS, OUMIIAsl THO OT OTIIOKEHUSI HAHOCOB M PETYJIHPYSI MOAIOP OT
HUKEPACIIOJI0KEHHBIX THPOY3JI0B;

- HE JIOITyCKaTh MOHMKCHHSI OTMETOK JTHA HIDKHETO Obeda OT pa3MbIBa pyciia, CBOCBPEMEHHO
YKPEIUISATh JHO U 33/1€JIbIBATh SIMY Pa3MbIBa MPU €€ BOZHUKHOBEHUHU.

7 NU3mepenue Hanmopa (YpoOBHHA)

7.1 O6uiue cBegeHus

7.1.1 Haubonee pacnpocTpaHEeHHBIN CIOCO0 onpeeneH s JeHCTBYIOIEro Haropa COCTOUT U3
M3MEpPEHUI OTMETKHU TPEOHSI TOPOra WK COBMELICHUSI HYJISI U3MEPUTENBHOIO CPEJCTBA C OTMETKOM
1opora 1 ypoBHsi CBOOOIHON IIOBEPXHOCTH BOJAHOT'O IMIOTOKA B THAPOMETPUUYECKOM cTBOpe. Jlis
M3MEPEHUS YPOBHSI BOJBI CIIEYET UCIIOJIb30BATh YPOBHEMEPHYIO PEUKY, KPIOUKOBYIO WU
UT0JIbYAThIE PEHKU, YPOBHEMEPHI C BU3YaIbHBIM OTCYETOM, aBTOMAaTUYECKOW HEITPEPBIBHON
peructpanueit (caMonuuIynye), nepegadeii JTaHHbIX M0 JMHUU MPOBOAHOM CBS3H WM IO PO C
aBTOMATUYECKOM 3alMChI0 HA MECTE IIPUEMA.

PacueTHble naHHBIE, TOyYaeMble U3 YpaBHEHHsI pacxoja, MPeICTaBIsIIOT o000l 00beMHBIE
pacxo/ibl; yJeabHasi Macca XKUJIKOCTH HE BIUSET Ha Pe3yJIbTaT UX ONPEICIICHUS IPU JAaHHOM Hamope,
€CJIi KaTuOpOBKa MPOBOAMUIIACH C KUAKOCTHIO, UMEIOIIEH TaKyI0 K€ yIeIbHYIO0 Maccy.

7.1.2 'Y TpeyroibHBIX TOPOTOB TUAPOMETPUUECCKUN CTBOP JIJISi U3MEPEHUS YPOBHS BOBI CIEAYET
pacrojarath Ha MOJAXOJAHOM YYacTKe KaHala Ha PACCTOSIHUU 2/iyax OT OCTPOTO TpeOHs mopora,
UMEIOMIETO KO3 PUITMECHTHI OTKOCOB Mip; = 2; mpy = 5, 8 y CHMMETPHYHBIX TIOPOTOB (Mp) = mpy = 2)
Ha PacCTOSTHUU 4/i,x, Y TIOPOTOB C 3aKPYTJICHHBIM IPeOHEM U C IPOJOIBHBIM V-00pa3HbIM BHIPE30M
- Ha pacCTOSHUSAX 3/max U 10AP, HO He MeHee 3 Hyax COOTBETCTBEHHO.

YPOBHI/I BOAHOI'O MOTOKA B THAPOMCTPUICCKOM CTBOPE CIICAYCT UBMCPATH C UCIIOJIB30BAHUCM
YPOBHEMEPHOTO KOJIOI1a, KOTOPBIM YMEHBIIAET BIAUSHUE CIy4yalHbIX BOJTHEHUI MOBEPXHOCTH BObI
B IMOJIXOJHOM KaHaJIe Ha MPOLIECC U3MEPEHUIA.

7.2 YpoBHeMepHBI KoJ101e1]

7.2.1 YpoBHEMepHBIN KOJIOJIeI] TpeIHa3HAuEH AT pa3MelleHus U (yHKIIMOHHUPOBAHUS
MU3MEPUTEIBHOTO MTPHOOpa U KOHTPOIHHON YPOBHEMEPHON pEHKH, HYJIb OTCYETa KOTOPO COBMEIICH
¢ OTMeTKO# rpe0Hs nmopora. Komozen ¢ moMolbpo coeAMHUTENBHON TPYObl WK IEIH U BXOJAHOTO
OTBEpCTHUS B OOKOBOIl CTEHKE MOAXOIHOT0 Y4acTKa KaHajla COEIMHAETCS C BOJHBIM TOTOKOM B
rugpomeTrpuueckom ctBope. Konozer nomxkeH ObITh BEPTUKAIbHBIM, BBICOTOM, paBHOM JHana3oHy
U3MepsieMbIX ypoBHei miatoc 3anac 0,6 M. Jlnamerp KoJio/ilia Ha3Ha4aeTcsl TAKUM, YTOOBI B HEM C



3aracoM He MeHbIne 0,075 M cBOOOHO MepeMeNalcs M0 BEPTUKAIN U HE KacaJCsl JIHA TPU
MUHHUMAJIbBHOM YPOBHE JIaTYMK YPOBHEMEPA, HapUMep MOIIIABOK, U 00ecTieurBaIach BO3MOKHOCTh
OYMCTKH JHA KOJIOAIA OT OCEBULIETO Mia Win Mycopa. HUxKHssSI TOUKa BXOJAHOTO OTBEPCTUS
COCTMHUTEIIBHOTO TPYyOOIpOBO/Ia JOKHA HAXOIUThCA He MeHee uyeM Ha 0,06 M Hibke
MUHHUMAJIBHOTO PETUCTPUPYEMOTO YPOBHS BOJBI.

7.2.2 Be160p KOHCTPYKIMI M pa3MepOB YPOBHEMEPHBIX KooAwes - mo MU 2406 [1].
7.3 YcTaHoBKa HYJISI U3MeEpPeHMsI

J1st MpoBepKHU MOJIOKEHUS HYJIS H3MEPUTEIIBHOTO YCTPOUCTBA B CTEHKE KOJIOALA CIEeyeT
YCTaHOBUTH KOHTPOJIbHBIN YPOBEHD B BHJIE TOPU30HTATHHON METAIUTMYECKOHN TIIACTUHKYU IS
HUBEJIHPOBAHUS, COOTBETCTBYIOIINI OTMETKE TPEOHS MOPOTa BOJAOCIIHBA.

IIpoBepKy HyJIsl MU3MEPEHHUS 10 YPOBHIO BOJBI B MOMEHT IIPEKPAILCHUS TCUECHHS HE CIEYET
UCIIOJIb30BaTh, T.K. OHA JIa€T OOJIBIIYIO MOTPELIHOCTD, CBA3aHHYIO C BIUSHUEM ITOBEPXHOCTHOTO
HATSHKEHUS.

8 TUNbI 1 KOHCTPYKI MU BOJAOCIUBOB C
TPEYroJibHbIMHU IMOPOraMu

8.1 BogocnuBel ¢ TpeMsl TUIIAMU TPEYTOJIBHBIX TOPOTOB BBIOIHAKTCS B BUAEC BOCBMU Pa3JINYHBIX
KOHCTPYKLHUH.

8.1.1 BomociiuBeI ¢ TPEYTOIBHBIMH ITOPOTAMH C OCTPBIM IPEOHEM BBITIOJIHSIOTCS B BHJIE IBYX
KOHCTPYKIIUH (PUCYHOK 1):

Ne 1. [l 6osee TOYHBIX U3MEPEHU U C OOIBIINM OTHOCUTENBHBIM 3aTOIIEHUEM NTPHUMEHSETCS
HECHMMETPUYHBIN MOPOT, COCTOAIINN U3 OTKOCA BEpXHETO Obedha (BepXoBOro) ¢ ykiaoHoM 1 (1Mo
BEPTUKAJIH) K 2 (TI0 TOPU3OHTAJIH) WK C KOA(PPHUIIMEHTOM 0TKOCA Mp; = 2 U OTKOCA HIDKHETO Obeda
(HM30BOTO) C YKJIOHOM 1:5 i ¢ K03 HUIIMEHTOM OTKOCa mpy = 5 (PUCYHOK 1a) B COOTBETCTBHH C
NCO 4360 [2];

Ne 2. JIns MmeHee TOUHBIX U3MEPEHUI U MEHBIINX OTHOCUTENBHBIX 3aTOINIEHUN IPUMEHSAETCS
CUMMETPHUYHBIN ITOPOT, COCTOSIIINN U3 BEPXOBOTO M HU30BOI'O OTKOCOB C OJMHAKOBBIMU YKJIOHAMH,
PaBHBIMU Mmp; = mpy = 2 (pPUCYHOK la, JTMHA HU30BOTO OTKOCA YKa3aHa B CKOOKax).

[Tepecedyenne HaKJIOHHBIX OTKOCOB IOPOTa 00pa3yeT MPsIMOIMHEHHbBII TOPU30HTANIbHBINA I'peOEHb,
PacIoIOKEHHBIN NEPIEHIUKYIISIPHO K HAIIPABICHUIO TEUEHUS B ITOJXOJHOM Y4acTKe KaHaJa.
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PucyHnok 1 - Bonociaus ¢ TpeyrojbHBIM IOPOIOM

8.1.2 BomociuBel ¢ TPEYTOJIBHBIMH ITOPOTaMH € 3aKPYTIIEHHBIMU IPEOHIMH PEKOMEHAYETCS
BBITIOJIHSATH B BUJIE YETHIPEX KOHCTPYKIMHA (PUCYHOK 2a - T) B cootBeTcTBUU ¢ ICO 9827 [3].
TexHMUECKHE XapaKTEPUCTUKU ITUX MTOPOTOB MPHUBEICHBI B Ta0IUIE 1.
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1 - 0003HaYEeHUS pa3MePOB MPOJOIBHOTO poduiIs nopora

mp| - K03()PHUIMEHT BEpXOBOT0 OTKOCA (YUCIIO IO TOPU3OHTAJIH); Mp) - KOIPPHUIIMEHT HU30BOTO
0TKOCa (YHCIIO0 TI0 TOPU3OHTAIIN); Lp - IITUHA MPOIOJIBHOTO TIPOQUIISI IIOPOTra 10 OCHOBAHHIO; P -
BBICOTA MIOPOTa OTHOCHTEJBHO JIHA KaHajla BEpXHETo Obeda; P’ - BBICOTa OCTPOYTOJIBHOTO ITOPOTa 10
paarycCy 3aKpyTJICHUS OTHOCUTEILHO JTHA KaHaIa BepXHEro Obeda (pUCyHOK 21); R, - paanyc
3aKpyTieHus TpeOHs mopora

Pucynok 2 - Bogocnus ¢ TpeyroiabHBIM ITOPOTOM C 3aKPYTJICHHBIM IpeOHEM
Tabnuna 1 - TexHUYeCKHEe XapaKTEPUCTUKH TOPOTOB C 3aKPYTIICHHBIMH IPEOHIMHU
Homep koHCTPYKIIMHA
P KOHCTPYKIL mpy Mpy L/P R./P R./P' P/P’
IIOpOIroB

3 1 3 4,50 0,87 0,77 0,89
4 1 5 6,50 0,98 0,91 0,92



5 2 5 7,50 1,47 1,37 0,93
6 0 2 2,25 0,20 0,18 0,89

8.1.3 BogocnuBeI ¢ TPEYTOJIBHBIM ITOPOTOM C MPOAOILHBIM V-00pa3HbIM BEIPE30M B TpeOHE TTopora
B cooTBeTcTBUU ¢ ICO 4377 [4] npUMEHSIOT B OTHOCUTENBHO MUPOKUX (A/b > 2,5) BOJOTOKAX U
KaHaJlaX ¢ MPSMOYTOJIHBIM ITONIEPEYHBIM CEUCHUEM ITPH HEOOXOIMMOCTH H3MEPEHUST OOJIBIIINX
JUATIa30HOB PacXo0B ¢ OTHOMEHUEM Omax/Omin = 50, ..., 300 u Goee.

HOpOF COCTOUT U3 BEPXOBOI'O OTKOCA C KOB(I)q)I/IL[I/ICHTOM mp1 = 2 ¥ HA30BOI'O OTKOCA C

ko3 dunmenTom mp, = 5. B rpedHE opora ycTpanBaroT NpoI0JIbHBINA V-00pa3HbIil BBIPE3 ¢
MOTIEPEYHBIMH YKIIOHAMH I'peOHs Iopora K LHEHTPY - 7y, (PUCYHOK 3).

‘V > Hpwy  108P23H o

Pucynox 3 - BomocnuB ¢ TpeyroasHBIM OPOTOM € TIPOJIOJIBHBIM V-00pa3HbIM BBIPE30M

PexomMeHayI0TCS K MCTIOJIB30BAHUIO JIB€ KOHCTPYKIMH 1opora: Ne 7 - ¢ IOTepeyHbIM YKIOHOM M7 =
10 u Ne 8 - mpg = 20, KOTOpBIE BEIOUPAIOT B 3aBUCUMOCTH OT JUANa30Ha U3MEPSEMBIX PaCXO0/I0B U
HIMPUHBI BogocauBa. [ myOuny Beipe3a AP, M, OTIpeAeNsoT KaK pa3HOCTh MEK/Y CaMOM BBICOKOW U
caMoil HU3KOM OTMETKaMH B rpeOHe ropora wiu 1o Gopmyre

AP = b/2my, (D
rne b - mupuHa rpedHs mopora MepreHANKYISIPHO K HAlPaBJICHUIO TCUCHHS, M;
mp - KO3PGUIUEHT MTONEPEYHBIX OTKOCOB I'PEOHS.
8.2 Ecnu npu SKCIuTyaTalluy BOJOCINBA HE BBIABUTAIOT TPEOOBAHUS K YMEHBIICHUIO

TUAPABINYECKHUX ITOTEPh HAIIOPA U YBEJIMYEHUIO 3HAYEHUS IIPEAEIBLHOIO 3aTOIICHUS, TO
MPOJIOJIbHAS ITTMHA TIOPOTa MOKET OBITh YMEHbIIEHA 10 3 Hmax. B 3TOM cilyuae yiHa BEpXOBOTO



OTKOCa IPUHUMAETCS PABHON Hmax, @ HU30BOTO - 2H iy IPU COXPAHEHUH YKIIOHOB OTKOCOB.
ConpskeHus: OTKOCOB C THOM KaHaJla yCTPauBalOT B BUJIE BEPTUKAJIBHBIX YCTYIOB (PUCYHOK 10 1
MYHKTUPHBIE TUHUHU Ha PUCYHKE 3).

8.3 OrpanuyeHus IPUMEHEHUS BOJIOCIUBOB C TPEYTOJIBHBIMH [TOPOTaMH MTPUBECHBI B TAOIUIIE 2.
Tabnuua 2 - OrpaHnueHus! IPUMEHEHHs BOAOCINUBOB C TPEYTOJIbHBIMU TTOPOraMu
Tun TpeyroapHOro BOJOCIMBA U HOMEP KOHCTPYKIIUU IIOPOTOB

C 3aprr JICHHBIM
rpeOHeM

HanmenoBanue

apaMeTpoB, C OCTpBIM I'peOHEM
K03 PHUIIMEHTOB U

ux norpemHocten  Ne 1 Ne2 Ne3 Ne4 NeS5 Neb6

¢ V-00pa3HbIM BBIPE30M

npu /AP <1,0 npu h/AP > 1,0
Ne 7 No 8 No 7 No 8

JeiicTByromuit >0,03* >0,03* >0,05* >0,03* >0,03*
Harop i, M
>0,06%* >0,10%** >0,10%** > 0,06%** > 0,06**
[TonmpaBka
JIEUCTBYIOLLETO
Hanopa Kj, M - - - - - - 0,0005* 0,0008* 0,0005* 0,0008*
[Mupuna BogocauBa
b,m >0,3 >0,3 >0,3 >0,5 >0,5
Bricora mopora P,m >0,06 >0,06 >0,15 >0,15 >0,15
Koaddumment
pacxoma Cy 1,163 1,225 Cm.pucyaxku4ud 0,615 0,620 0,620 0,625
[TorpemHocTh +[0,5+ £[2,0+
onpeaenenust Cy, % (10Cy- (10Cy - Cnyuaitnas +0,5
9)] 9)] Cucremarnueckag £2,5 +2.9 +32 +2.3 +2.8
[IpenensHoe
OTHOCHTCILHOE
3aTOILICHUE Sy 0,75 0,65 0,75 0,8 0,81 0,68 Ot 0,65 1o 0,75
Jpyrie
OTpaHUYCHUS: <42
I my, < 8,2 s
h/P <35 <35 <16<1,6<1,6<145 <2,5 =10 mp=20
b/h >2,0
AP/P - - - - - - <25 <25

* [IpuMeHSATH TOJIBKO MPH MPOBEACHNUHN SKCIIEPUMEHTAIBHBIX Ta00PaTOPHBIX UCCIIEAOBAHHMA
BOJIOCIIMBOB U3 IJIa/IKOTO MeTajlla, OprcTeKiia UK MoJ00HBIX MaTepUaoB.

** TIpuMeHsTh 111 HATYPHBIX BOJAOCIUBOB 13 O€TOHA U )KeJie300€TOHA C TIOBEPXHOCTHOM OTACIIKOM
HIIn HO,Z[O6HI>IX MaTCpHuaIoB.

9 YpaBHeHue pacxona

9.1 YpaBuenue pacxozna Boasl O, M/c, pyu CBOOOTHOM MCTEUYCHUHU TIOTOKA JJIsi BOJOCIUBOB C
KOHCTpYKUUAMH OporoB Ne 1 - Ne 6 umeer cieayromuii BU:

0 = (2/13)**C,CNgbh™* = 1,7049 C,Cybh">, Q)
r7ie b - mypuHa BOJOCINBA, M;

2
g - YCKOpEeHHne CBOOOTHOTO TaIeHus, M/C”;



h - m3MepsieMBbIii Harlop B BepXxHEM Obede BotocnmBa, M;

C, - 6e3pa3mepHbIii K03 punmeHT pacxona;

o . 32
Cy - 6e3pa3MepHbIi K09 OUIHEHT CKOPOCTH MOIX0/1a IOTOKA, paBHsiit (H/h)*"?,

rne H - monHelid Hamop B BepxHeM Obede BogocIuBa, M

ok,

2g (3)
I7I€ 0. - KOPPEKTUB KHHETUYECKOW SHEPIHUH;

V' - cpemHsis CKOPOCTh TIOTOKA B THAPOMETPHIECKOM CTBOPE, M/C.

9.1.1 YcnoBust cBOOOIHOTO UCTEUEHUS BOJHOTO MIOTOKA Yepe3 MOpor BojocauBa. Bogocnusel ¢
MOpOTraMu, KOHCTPYKIIUU KOTOPBIX yKa3aHbl B 8.1 - 8.4, peKoMEeH1yeTCsl HCTIOJIb30BaTh TOJIBKO MIPH
CcBOOOJITHOM UCTEYEHUH BOJHOTO NOoTOKa. CBOOOAHOE HCTEUEHUE XapaKTepU3yeTCs TaKUM
3aTOIUIEHUEM CO CTOPOHBI HIKHETr0 Obeda COOpyKEeHHUs, IPU KOTOPOM yBEIHUEHHUE TOJTHOTO HAaropa
HIDKHETO Obeda - Hy, 5 He BHI3bIBACT M3MEHEHUS TIOJTHOTO HAropa B THIPOMETPUIECKOM CTBOPE
BepxHero Obeda. [Ipu cB0OOIHOM UCTEUEHHH Ha HU30BOM OTKOCE BOJIOCIIMBA YCTAHABINBAOTCS
KpUTHYECKasi U CBEPXKPUTUYECKas (MEHBIIIE KPUTUYECKO) rTyOuHsl. [IpuHsTo, yTo cBOOOHOE
HCTEYEHHE COXPAHAETCA A0 MPEAeIbHOI0 OTHOCUTEIBHOIO 3aTOILIEHUA Syp = I, 6/H, Ipu KOTOPOM
JanbHellee yBeIMUYeHe Haropa HIKHeTo Obeda Hy ¢ BBI3BIBAET yBEIUYEHHE MTOJHOTO HAopa B
rugpomMeTrpuaeckom ctBope H Ha 1 %. Eciin pu skcrmyaTanuy OTHOCHTENbHBIC 3aTOTUICHUS
MEHBIIIE UM PABHBI IPEAETFHOMY, TO 00ECIIEYNBAETCS CBOOOIHOE UCTEUECHUE BOIHOTO MMOTOKA Yyepe3
MIOPOTH BOJIOCIIMBOB, U PACXObI BOBI OJHO3HAYHO ONPEICIISIOTCS H3MEPEHHEM YPOBHS B OJTHOM
THJIPOMETPUYECKOM CTBOpE. 3HAUCHUS MPEACTbHBIX OTHOCUTEIBHBIX 3aTOMJICHUH ISl KOHCTPYKIIHA
MIOPOTOB MPUBEJICHBI B Ta0IULIE 2.

Ecnu oTHOCUTENBHBIE 3aTOIIEHUSI OOJIbIIE YKa3aHHBIX B TA0JIHIIE 2, TO UCTEYEHHE BOAHOIO IOTOKA
CTaHOBUTCS 3aTOIMJICHHBIM, U IOJIHBIA HAlop B THAPOMETPHUECKOM CTBOPE 3aBUCUT HE TOJBKO OT
pacxoza, HO U OT Harmopa B HIDKHEM Obede BogocnuBa. B 3ToM ciyyae HE0OX0ANMO yCTPONUCTBO
JIBYX YPOBHEMEPHBIX KOJOALEB (B BEpXHEM U HIKHEM Obe(ax) U BBEIEHUs B ypaBHEHHE pacxoja
JIONOJTHUTEIBHOTO KO3()(DUIIMEHTA 3aTOIUICHHS, 3aBUCAIIET0 OT OTHOCUTEIBHOTO 3aToruieHus. Takoi
PEKUM MCTEUEHUS B HACTOALIEM CTaHIapTe HE PACCMATPUBAETCS U HE PEKOMEHTyeTCs IS
UCTIOJIb30BaHUS.

9.1.2 Koadpdunuents! pacxoga Cy A5 BOJOCIUBOB C OCTPHIMU IIOPOTaMU MPAKTHUECKU HE 3aBUCAT
OT JIeCTBYIONIETo Haropa mpu /2 > 0,1 M 1 UMEIOT MOCTOSTHHOE 3HAaYeHue, paBHoe 1,163 mis

HecummeTpuyHoro mopora Ne 1 u 1,255 nst cummerpuanoro nopora Ne 2.

IIpu neificTByIOIIEM HAMOPE B IMANA30HE /i < 1 < 0,1 M xoaddunment pacxona Cy 1uis nopora Ne 1

BBIYHCIISIOT TI0 popMmyie
LS
C,= 1,16'{ - M] _
k @)

[Topor Ne 2 B HaTypHBIX pyciax M KaHanax He npuMensiercs npu 4 < 0,1 m.

9.1.3 TIlpousBeneHust KO3PPUIMEHTA pacxoaa U CKOpocTH moaxoa noroka C,Cy 1Jist BOJIOCIUBOB C
3aKpyTJIEHHBIMU TpeOHAMH, T.€. ¢ moporamu Ne 3 - Ne 6 ompezensior rmo rpagukaM Ha pUCyHKax 4 u



5 B 3aBUCUMOCTH OT OTHOIICHHS H3MEPEHHOTO HAIOpa K BBICOTE TTopora /4/P.

9.1.4 Koapdumments! ckopoctu noaxona Cy s HECUMMETPUIHBIX TOporoB Ne 1 u Ne 2
onpenenstoT 1o Tadnuie b.1 nnum rpaduxy Ha pucyHke 6, B KOTOpOM

£= k
J. h+P (5)

riae A - TUIOIaIb )KUBOTO CEUCHUS B TUIPOMETPUUYECKOM CTBOpPE, paBHast A, = b(h + P).

9.2 YpaBHeHHe pacxo/a BOABI sl BOAOCINBA C TPEYTOJIbHBIM TOPOTOM C MPOOIBHBIM V-00pa3HbIM
BBIPE30M JUIs1 CBOOOTHOTO UCTEUEHUS TOTOKA UMEET CIIe Iy OIUI B

0 = 0,8CrC,CiNgmph.”™, (6)
rrae Cr - K03 GUIMEHT GOPMBI JKUBOTO CEUYCHUS TIOTOKA HaJl TpEOHEM 1OpoTa;
mp - KOOPGUIUEHT IMONIEPEYHOT0 YKIOHA TPEOHS IMOpora;
he - >pPEeKTUBHBIN N3MEPSIEMbI HANIOP B THIPOMETPUUECKOM CTBOpPE BepXHEro Obeda, M

he =h- Kh; (7)

rie K - monpaBka JeiCTBYIOIIEro HAaropa, M.
[TompaBky K mist o6enx koHCTpyKiuii mopora (Ne 7 u Ne 8) 6epyT u3 TaObuIIbl 2 U UCTIONB3YIOT
TOJILKO IPH MTPOBEACHUH J1AOOPATOPHBIX I'MIPABINYECKUX UCCIIEOBAHUI BOJOCIUBOB C

POI0JIbHBIM V-00pa3HbIM BeIPe30M. J[JIs1 BOAOCIMBOB, HCIIOIb3YEMbIX B HATYPHBIX PYyCiax H
KaHajax, npuHuMaercs h, = h.
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PucyHok 4 - 3nagenust Ko3pPUIIMEHTOB pacxo/ia ¢ y4eTOM CKOPOCTH TOAX0AA ISl TPEYTOIBHBIX
MIOPOTOB C 3aKPYTJICHHBIM IpeOHEM
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Pucynoxk 5 - 3nauenus kor¢hHUIMEHTOB pacxoia ¢ y4eTOM CKOPOCTH MOIX0a [Tl TPEYTOIbHBIX
MOPOTOB C 3aKPYTJIEHHBIM TpeOHEM
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Pucynok 6 - Koagduuuent ckopoctu noaxoxna noroka Cy
9.2.1 Koo dummentst pacxona C, st 00eMX KOHCTPYKIUNA TOpOra MpUBEIEHBI B Ta0IuIe 2.
9.2.2 Tlpu h < AP xoapdurtment hopmer Cr= 1,0, npu £ > AP BeIUUCTAIOT 110 OpMyJie
Cr=1,0 - (1,0 - AP/h)™". (8)

9.2.3 3nauenus npousBeneHuit kodhdunuentos CrCy B 3aBUCUMOCTH OT oTHOIIeHU AP/P v h/AP
npuBe/cHbI B Tabmuie b.2.

9.3 llorpemIHOCTH ONpe/eJieHUs1 PACX0/10B BOAbI

9.3.1 OTHOCUTENBHAS OTPEIIHOCTD PE3YJIbTaTa U3MEPEHMSI pacXoa 3aBUCUT OT TOUYHOCTH
U3MEPEHNS HAaIlopa U TEOMETPHUYECKUX Pa3MEPOB BOAOCIHBA, a TAK)KE OT IMOTPEIIHOCTH
ornpeneneHus K03(hGUIUEHTOB, UCIIOIB3YEMBbIX TSl TAHHON KOHCTPYKIIUH [TOpOTra B ypaBHEHUH
pacxosia BOJOCIIUBA.

9.3.2 MuHMMaJIbHBIC TTOTPENTHOCTH OYAYT, €CIIH MPU CTPOUTEITHCTBE MIIM MOHTAKE BOJIOCITMBOB C
TPEyTOJIbHBIMU TIOPOraMu yuTeHbl TpeboBanus 5.3.3. Jlns koHcTpykuuit Ne 1 - Ne 2
CHCTEMAaTHUYECKHUE NOTPEIIHOCTH ONpeAeIeHUs KO3 PUINEHTOB B ypaBHEHUHU pacxoa
(BBIpaXKEHHBIE B IPOIICHTAX ), KOTOpBIE BKIIOUatOT nmorpemHoctd Cy u Cy, MOTYT OBITH OTIpE/ICIICHBI
pu cBOOOTHOM UCTEYEHUH MOTOKA Mo (hopMyJie, TpUBEICHHOM B Tabaule 2:

8" =+ (10Cy - 9). (9)

3navyenus O.” st KOHCTPYKIHiA moporoB Ne 3 - No 6 mpuBeieHbI B TabiuIe 2.



CrnyualiHble IOTPEIIHOCTH 3aBUCST OT MOIPEIIHOCTEN U3MEPEHUI IPU ONPEEIICHUN
KO3 PUITMEHTOB M 711 KOHCTPYKIUH MOporoB Ne 1; Ne 3 - Ne 6 B COOTBETCTBUY C TaHHBIMHU B
TabnuIe 2 MpUHUMAIOTCS paBHBIME O, = +0,5 % u £2,0 %.

Jlis koHeTpyKkuuit moporoB Ne 7 u Ne 8 oTHOCHTENbHBIE TOIPEIIHOCTH KO3 (DUIIMEHTOB pacxoia
3aBUCAT €lIe U OT 3HaU€HUs AEMCTBYIOILIETr0 Haropa HaJl HIbKHENH TOUKol V-00pa3HOro npoaoibHOro
BbIpE3a, T.€. O.' MPUHUMAIOT 0 JaHHBIM TaOJIMILbI 2 B 3aBUCUMOCTHU OT OTHOLIEeHUs h/AP, a
OTHOCHUTEIIbHYIO TIOTPEITHOCTh ONpeAciieHUsT KOAPPUITUEHTa CKOPOCTH MOaX0Aa Ocy, %0, BRIYUCISIOT
no opmyie

der=0,5h/P. (10)

9.3.3 Cnioco0 pacuera MorpentHoCTH OMPEACIICHHUS PACX0/I0B BOJIbI, BKITIOYAIOIEH Pa3InIHbIC
COCTAaBJIAIOLIME ITOTPENIHOCTEN pe3yiIpTaTa U3MEPEHNN, TPUBEIEH B pasaene 10.

10 IorpemiHOCTH U3MEPEHHUA PACX0Aa BO/bI

10.1 Oommue cBeneHud

10.1.1 ITorpeurHocTs pe3yJibTaTa OAHOKpAaTHOTO n3Mepenus mo PMI™ 29-99 [5] onienuBaroT Ha
OCHOBaHWU MU3BECTHBIX MOTPEITHOCTEN METOIa M TEXHUUECKHUX CPEJICTB U3MEPEHUIA.

10.1.2 B aToM pa3zzene NpuBeIeH pacyeT, KOTOPHIN MO3BOJIUT OLICHUTH MOTPEIIHOCTh OMPEIeTICHUS
pacxona Bofbl ¢ 95 %-Hol TOBEpUTETHHON BEPOITHOCTHIO, T.€. B IUAINa30He, B Mpeesiax KOTOpPOro
JIEWCTBUTENILHOE 3HaUCHUE pacxoja Oy et HaXxoauThes B 19 u3 20 usMepeHuid.

10.2 McTOYHMKH MOTPEeIHOCTH

10.2.1 McTouHMKY MTOTPEITHOCTH MOYKHO YCTaHOBUTD, UCXOJI U3 YpaBHEHHM pacxona (2) u (6):

B 3T ypaBHEHUS BXOAST YUCIOBbIE KOHCTAHTHI, OTPEITHOCTh KOTOPBIX paBHA HYIIIO; g - YCKOPEHUE
CBOOOIHOTO TAJCHHUS, 3HAYCHUE KOTOPOTO 3aBHCHUT OT TeorpauuecKuX KOOPINHAT, OJHAKO €ro
W3MEHEHUS TaK HE3HAYUTENBHBI, YTO IIPU U3MEPEHUH PacXoda MU MOKHO MPEHEOpEUb.

10.2.2 Heo6x0oaMMO YYUTHIBATH CIEIYIOIINE NCTOYHUKU MOTPEIIHOCTH:

- onpeaenienne koddduimenton pacxona C,, ckopocTy oaxoaa Boabsl Cy u koddduiinenta Gopmsl
Cr, KOIMYECTBEHHBIE OIICHKU MOTPEUTHOCTEN KOTOPBIX JaHbI B TAOIUIIE 2;

- UI3MEPEHUs pa3MepOB BOJIOCINBA, HAIIPUMED IIUPHUHBI BOAOCINBA b;

- U3MEpEeHus ACUCTBYIOIIETO Harmopa /.

10.2.3 OTHOCHUTENBHAS TOTPEITHOCTh U3MEPEHUS Pa3MepOB b U /1 3aBUCHUT OT TOYHOCTH, C KOTOPOM
U3MEPSUTUCHh TE€OMETPUUECKUE XapAKTEPUCTUKU BOJAOCIUBOB. Ha mpakTuke 3Ta OTHOCUTENIbHAS
MOTPEIIHOCTh 10 CPABHEHUIO C APYTUMU MOTPEITHOCTAMU MOKET 0Ka3aThCsl HE3HAUUTEIbHOM.
OTtHocHTeIbHAS TOIPEIHOCTD U3MEPEHMSI HAIlOpa 3aBUCUT OT HHCTPYMEHTAJIBHOM MOIPEIIHOCTH
M3MEPUTENILHOTO YCTPONUCTBA, MOIPENIHOCTH YCTAHOBKH €r0 HyJIsl OTCUETa U HCIOIb3yeMOro METo1a
HA3MEPEHUSL.

10.3 Tunbl norpemHoCTEM

10.3.1 [TorpenrHocTy MOTYT OBITH CIIy4YalHBIMH M CHCTEMATHYECKUMU; TIEPBhIC BIUSIIOT Ha



BOCIPOU3BOANMOCTD (TOYHOCTh BOCIIPOU3BEACHHUS ), BTOPBIE - HA TOUHOCTh PE3yJIbTaTa.

10.3.2 CpenHekBaapaTHUECKYIO MOTPELIHOCTD Sy, U1 1 €AMHUYHBIX U3MEPEHHH epeMeHHOH /1,
IIPOBE/ICHHBIX B OJINHAKOBBIX YCIOBUAX, CIEIyET BBIYMCIATH 110 (hopmMyiie

(2w

x=1

5

(In

e # - cpenHeapupMETHIECKOE IS 71 M3MEPEHHUIA.

CpezLHeKBa,upaTquCKoe OTKJIOHCHHC Cpe,Z[HeapI/I(l)MeTI/I‘leCKOFO 3HAYCHUA pE3yJIbTaTa pdaa

U3MEPECHUIN 5 , BBIYUCIISIOT 110 (hopMyJie
8= Sldn. (12)

npeeabHasi HOrPEIIHOCTh PaBHA YIBOEHHOMY 3HAUYEHUIO 5 IIPU TOBEPUTEIBHOMN BEPOATHOCTH 95 %
(MHOXUTENb 2 03HAYaeT, 4To 7 Beduko. [Ipu n = 6 MHOKUTENb paBeH 2,6; pu n = § OH paBeH 2,4;
mpun=10-23;mpun=15-21).

10.3.3 Pe3ynbTaT U3MEPEHUS MOXKET BKIIIOUATh TAK)KE CUCTEMATHUECKYIO IOTPEIIHOCTD; TOTAa
NOJTy4eHHOE CpeaHee 3HaYeHUE OyAeT OTINYAThCs OT JSHCTBUTEIBHOTO 3HAUCHUS H3MEPSIeMOH
BeIMYMHBL. HanpruMep, MOrpemHocTs YCTaHOBKH HYJISI HF3MEPUTEIHLHOTO YCTPOMCTBA TI0 YPOBHIO
BOJIBI HAJ] TPEOHEM IOpOTra JaeT 3HAYUTEIBHYIO CUCTEMAaTHYECKYIO MTOTPEIIHOCTh MTOIYy4aeMOro
pe3yibTata. MHOTOKpaTHOE TIOBTOPEHNE M3MEPEHHSI HE TIO3BOJISIET M30aBUTHCS OT CHCTEMATUIECKON
NOTPEITHOCTH M JICUCTBUTEIFHOE 3HAYCHNUE MOKET OBITh YCTAHOBIICHO TOJIBKO C MCIIOJIb30BaHUEM
Oosee TOYHOTO HE3aBHCUMOT'O METOA.

10.4 IlorpemHocty 3HaueHUH KoappumrenToB pacxoaa Cy M CKOPOCTH moaxoaa Bojsl Cy,
yCTaHOBJICHHBIC B TaOuIlEe 2 U onpeaesseMbie o ¢popmysie (10), paccunTanbl HA OCHOBAaHUH
pe3yJIbTaTOB MHOTOUMCIIEHHBIX TIIATEIBHO MPOBEICHHBIX H3MEPEHHH, KOTMYECTBO KOTOPHIX
JIOCTATOYHO IS TIOTYYESHHs CPEAHET0 3HAUCHUS C BBICOKO TOYHOCTBHIO BOCTIPOU3BEICHHUSI.

10.5 OTHOCHUTE/IbHBIE OTPEIIHOCTH BEJIHYHH, ONpeae/sieMbIX IPU NPOEeKTHPOBAHNHU U
H3MepsieMbIX 10JIb30BaTes1eM

10.5.1 Pe3ynbTaThl U3MEPEHUH, OLIECHUBAEMBIE TTPU TPOCKTUPOBAHUY U BBITIOJTHAEMbIE
MOJIH30BATEJIEM, UMEIOT CITyYalHbIE U CHCTEMAaTHYE€CKUE TTOTPEITHOCTH.

10.5.2 ITockonbKy cIOCOOBI M TEXHUYECKHE CPEJCTBA U3MEPEHUH, TPEyCMOTPEHHBIE TPOEKTOM,
MOTYT OBITh 3aMEHEHBI, TO B 3TOM CJIydae 3apaHee Hellb3sl yKa3aTh 3HAYEHHUs] COOTBETCTBYIOIINX
MOTPEIIHOCTEN; OHU JIOJDKHBI OBITH OLIEHEHHI MoJIb30BaTeneM. Hanprumep, aHamn3 TEXHUYECKOTO
Cpe/cTBa N3MEPEHHS MINPHUHBI BOAOCIUBA MTO3BOJIUT MTOJIH30BATEI0 ONPEACTHUTH MPEACIbHYIO HIIH
OTHOCHTEINIbHYIO ITOTPEITHOCTh STOW BEJINIHHEI.

10.5.3 OTHOCHTENBbHAS NOTPEIIHOCTh U3MEPSIEMOr0 Haropa JOKHA ObITh ONpeieieHa C yUeTOM
OTJIEbHBIX NMOTPEIIHOCTEN pa3Iu4YHON NPUPOIbl, HAPUMEP: MHCTPYMEHTAIbHON HOTPELIHOCTH
CpPEeICTBA U3MEPEHUS, 3aBUCAIIECH OT YyBCTBUTEILHOCTH U3MEPUTEIBHOTO YCTPOUCTBA, o Ta

MHAMKATOPHBIX MEXAHU3MOB (B COOTBETCTBYIOIIUX CIy4asix) U T.1., IPUBEJCHHON NOTPELIHOCTH



YCTaHOBKH HYJIS, CPEAHEKBAIPATUUECKOM MOTPEUTHOCTH CpeIHeapu(PMETUIECKOTO 3HAUCHUS B PSLY
U3MEPEHHU.

10.6 CyMmmMupoBaHHE OTHOCUTEIBHBIX MOTPELIHOCTEH

10.6.1 CymmapHBble cucTeMaTHUeCKas U CilydaiiHas MOTPEIIHOCTH BKIIOYAIOT HECKOIBKO
OTHOCUTEJIbHBIX U (MJIN) MPEENIbHBIX MOIPEIIHOCTEH, KaXAas U3 KOTOPhIX MOXET COCTOSATh U3
HECKOJIbKUX COCTaBJIstoUX. ECiy cocTaBisonne OTHOCUTEIbHBIX MOIPELTHOCTEN HE3aBUCUMBI,
MaJIbl U MHOTOYMCJIEHHBI, TO UX MOXHO OOBEJUHUTH B BHJI€ CYMMapHOU Cily4aiiHON U
CHUCTEMAaTHYECKOW MOTPEIIHOCTEN C IOBEPUTENBHOU BEPOSATHOCTHIO 95 %.

10.6.2 YuuTtsiBas TO, YTO CIIy4ailHbIE U CUCTEMATUUYECKHE COCTABIISAIOIINE IIOTPEITHOCT UMEIOT
Pa3HyIO MPUPOTY, CKIAABIBATh UX apru(METUUECKH Helb3s. B To ke BpeMms, B cootBeTcTBUHU ¢ 10.6.1,
pa3iIMyHbIE CIy4YaliHble U CUCTEMAaTUYECKUE MMOIPEHIHOCTH MOXKHO CyMMHPOBATh B BU/I€ KBaIpaTOB

WX 3HAYCHUM C MOCJICAYIOIIUM U3BJICUCHUCM KBAaJAPATHOI'O KOPHS U3 9TOM CYMMBI.

10.6.3 Ciy4aliHy!0 IOrpeIHOCTb ONpeAeIeHUs pacxoaa d'p, %, BBIMUCIAIOT 110 (opMmyIe

5= 1yE+8+1.58, (13)

rie d'. - ciiydaifHas peeinbHast morpenrHocTs ko3 dumnuenroB C,CyCr, %;

d'p - citydaiiHast peesibHas MOTPeIHOCTh u3MepeHust b, %.

' BBIYUCIISIOT 110 (hopMyIie

s _ 100525
s =100235 (14)

rae A'p - citydaiinas abCOIIOTHAs MOIPEIHOCTh U3MEPEHMSI LIUPUHBI;
'y - citydaiiHast OTHOCHTENbHAsS IOTPEIIHOCTh U3Mepenus /1, %.

'y BBIYUCIISIIOT 110 hopMyIie

55=-|45?:+5=|+43=- (15)

rie 0'1p, 0'25 - CydaiiHble MOrPEeUIHOCTH U3MepeHuit Hamopa, % (cm. 10.5.3);

5 MpeAeIbHAS CPEIHEKBAAPATHUECKAs IOTPEIIHOCTD PE3yIbTaTa U3MEPEHUS
cpeaHeapu(PpMeTHIECKOTro 3HaUeHHsI Haropa MpH MOCTOSITHHOM YPOBHE BOJBI, %.

"; MO’KHO JICTKO OOCHHUTD, €CJIU IJIA USMEPCHHUA YPOBHA BOJbI UCII0JIB30BATh BOJOMCPHYIO peﬁKy
[Tpu ucnonp3oBanuu nprbdopa ¢ MUPPOBON UK HEMPEPHIBHOM perucTpalueit npeneapHas
cnyqaﬁHaﬁ MOrpCIIHOCTb CYUTHIBACMOTO YPOBHA BOJAbI MOKCT GBITB YCTaHOBJICHA I10 pE3yJibTaTaM
71ab0pPaTOPHBIX WM HATYPHBIX UCIIBITAHUH.

10.6.4 CrcTeMaTHYECKYIO COCTABIIAIONIYIO IIOTPENIHOCTD Pacxoa BOoJbI 8o, %o, BEIYMCIIAIOT 10
bopmyie



2 = K60 + 50 41,75, (16)

rie K - Koo PHIUeHT 3aBUCUMOCTH OTACTbHBIX HEHMCKIIFOUCHHBIX CHCTEMATHYSCKUX TIOTPEITHOCTEH
OT BBIOpAHHOM TOBEPUTEIHHOM BEpOATHOCTH P mpu ux pacnpeneneHuu (mpu P = 0,95, K=1,1);

0". - cucreMaTuueckas npejenbHas OTHOCUTeNbHas norpemHocts kodpduuuentos C,CyCr, %;
0"y - cucTeMaTHdecKas mpeiesibHasi OTHOCUTENIbHAS TIOTPEIIHOCTh u3Mepenus b, %,

0" BBIUUCIIAIOT IO (popMyJIe

e By
8 = 2 x100; .

0"y - cucteMaTudecKasi OTHOCUTEbHAS MTOTPEITHOCTh U3MepeHus 4, %o,

0" BBIUUCIIAIOT IO opMmyIie

5 =tmo..]u:' +AK® +AAT '
k (18)

rae Ah”, - cuctemaruueckas abCOIIOTHAs MOTPEITHOCTh U3MepeHust Haropa (cm. 10.5.3);
Ah", - cucremarudeckasi abCONIOTHAS MOTPEITHOCTh YCTAHOBKH HYJISl OTCYETA HATIOPa;

Ah"k - ommOKa onpeeseHus MOMpPaBKU K 3P pekTHBHOMY JeicTBYIOmEeMy Hamopy 1o gopmye (7),
paBHas 0,2 MMm.

10.7 IlpeacraBieHue pe3yabTaToB

10.7.1 HecMOTpst Ha TO, YTO YKEJATSILHO U HHOTJ]a HEOOXOAMMO OTHIEIBHO YKa3bIBaTh MOJHBIE
MIPUBEICHHBIC CITyYaiHbIC U CHCTEMAaTHICCKUE MIOTPEITHOCTH, PE3YJIBTATHI CICIYET MPEACTABIATE B
6omee mpoctoit popme. C 3Toif LIEBIO CIIyHaHYIO U CHCTEMAaTHYECKYIO MPEAETbHBIE MOTPEIIHOCTH
00BEMHSAIOT, U 0011ask IOIPEIIHOCTh M3MEPEHUI pacxona Boabl O, %o, OyAeT paBHa:

11 Texnuueckue TpeOOBaHUS K CPEACTBAM U3MEPEHUN YPOBHS BOJIbI U K UX YCTaHOBKE Ha
BOJIOC/IMBAX C TPEyTOJIbHBIMU noporamu - no MU 2406-97[1].

12 Mertoauka MoBepKU pacxoJOMEPOB C UCIIOJIb30BAHUEM BOJOCIHBOB C TPEYTOJIbHBIMU IOPOTAMHU -
no MU 2406-97 [1] u MU 1759-87 [6]. Ilorpemnoctu moBepok U ux pe3yibraTsl - o [1P 50.2.006-
94 [7].



IHPUJIOKEHUE A
(cnpaBo4HOeE)

PacnpenesieHue CKOpoCTed BOTHOI0 MMOTOKA B
TUAPOMETPUIECKOM CTBOpE

Al I[J'IH HU3MEPCHUA pacXoaoB € 3a,[[aHHOI>’I TOYHOCTBIO C UCIIOJIB30BaHHECM BOOOCIMBOB U
THAPOMCTPHUYCCKUX JIOTKOB PACpPCACICHUC CKOpOCTeﬁ BOOHOI'O IIOTOKA B THAPOMETPUUCCKOM
CTBOPC JOJIZKHO OBITh HOpPMaJIbHBIM.

A.2 PacnpenenieHuEe CYUTAIOT HOPMAJIBHBIM, €CJIU KaHal UMEET MPAMOJUHEIHBIN MOAX0IHON
YYacTOK C 331aHHON WK OOJIbIIEH ATMHON C CHMMETPUYHBIM IIONIEPEYHBIM CEUCHHUEM. XapaKTepHas
0COOEHHOCTh TAKOT'O pacpeAeIeHUs - CHMMETPUYHOE PACIIPEICIEHUE CKOPOCTEN 10 OTHOLIEHHUIO K
BEPTUKAJIBHOM OCH BOJOTOKA MJIM KaHAJA; PacIoI0KEHUE BEKTOPAa MAaKCUMAJIbHON CKOPOCTH B
TOYKE, OTCTOsIIEH OT 1Ha MoToka Ha 0,6 rIyOMHBI U CpeHel CKOPOCTH NMOTOKa - Ha 0,4 Ty OuHBI.

A.3 Ha pucynke A.l npuBeaeHbl H30TaXy Pa3IMYHOTO PACTIPEEICHUSI CKOPOCTEH B )KUBOM CEUEHUU
TUAPOMETPUYECKOT0 CTBOPA. M30Taxu moKa3bIBAOT JIMHUM PaBHBIX cKOpocTel. [loka3zaHHbIe
MIPUMEPBI PACIIPEIETIECHUS CKOPOCTEN CIEAYET NPU3HABATH YAOBIECTBOPUTEIbHBIMU JIJIS
MCIIONIb30BaHUs B pacueTax MpeeibHbBIX MOTPEIIHOCTEH onpenenenus ko GUIneHToB pacxoa,
MIPUBEICHHBIX B TAOJIUIE 2 HACTOALIETO CTaHapPTA.

A.4 TlpenenpHpIM 3HAU€HUEM HECUMMETPUYHOCTH PACIPEIEICHUs CKOPOCTEH ClIeAyeT CUNTaTh
oTHomeHue koddduimenta Kopuosnuca 1eBoit yacTu ceueHus KaHayla K MPaBoi 32 BBIYETOM
eAMHULbI, paBHOU 12,3 %, mokazaHHO# Ha pucyHke A.l c).

A.5 Hannyumum pacnpenesieHneM CKOpOCTEN B THAPOMETPUIECKOM CTBOPE CIIENYET CUUTATD
yka3zaHHoe B A.4 oTHoueHue, pasHoe 0,9 %, nokazanHoe Ha pucyHke A.l f).
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Pucynok A.1 - Ilpumepsl paciipesienieHus: CKOpocTel B THIPOMETPHUECKOM CTBOPE BepXHero Obeda
COOPYKEHUS



HHPUJIOKEHUE b
(cnpaBo4HOeE)

Taéauubl ko3pduueHTOB GOPMBI 1 CKOPOCTH
1001 0. (s

Tabnuna b.1 - 3nauenus kospdunmenta ckopoctu noaxona xunkoctu Cy (B coorBeTcTBUU ¢ MU
2406 [1])

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

0,0 1,000 1,000 1,000 1,000 1,001 1,001 1,002 1,002 1,003 1,003
0,1 1,004 1,004 1,005 1,005 1,006 1,006 1,007 1,007 1,008 1,009
0,2 1,010 1,011 1,012 1,012 1,013 1,014 1,015 1,016 1,018 1,019
0,3 1,021 1,022 1,024 1,025 1,027 1,029 1,031 1,033 1,035 1,037
0,4 1,039 1,041 1,043 1,045 1,048 1,050 1,053 1,056 1,059 1,061
0,5 1,063 1,066 1,070 1,073 1,076 1,079 1,082 1,086 1,090 1,093
0,6 1,097 1,101 1,106 1,110 1,115 1,120 1,125 1,130 1,136 1,141
0,7 1,147 1,152 1,158 1,165 1,172 1,179 1,187 1,195 1,203 1,211

Ta6muma b.2 - 3nauenns npoussenenusi CyCr B 3aBUCUMOCTH OT #/AP 1 AP/P (B COOTBETCTBUU C
HNCO 4377 [4])

AP/P
hAP 02 04 06 08 10 12 14 16 1,8 20 22 24 2,6
0,05 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,15 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,20 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,25 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,001 1,001 1,001 1,001
0,30 1,000 1,000 1,000 1,000 1,000 1,000 1,001 1,001 1,001 1,001 1,001 1,001 1,001
0,35 1,000 1,000 1,000 1,000 1,001 1,001 1,001 1,001 1,001 1,002 1,002 1,002 1,002
0,40 1,000 1,000 1,000 1,001 1,001 1,001 1,002 1,002 1,002 1,002 1,003 1,003 1,003
0,45 1,000 1,000 1,001 1,001 1,002 1,002 1,003 1,003 1,003 1,004 1,004 1,004 1,005
0,50 1,000 1,001 1,001 1,002 1,002 1,003 1,004 1,004 1,004 1,005 1,005 1,006 1,006
0,55 1,000 1,001 1,001 1,002 1,003 1,004 1,005 1,005 1,006 1,007 1,007 1,008 1,008
0,60 1,000 1,001 1,002 1,003 1,004 1,005 1,006 1,007 1,008 1,009 1,009 1,010 1,011
0,65 1,000 1,001 1,003 1,004 1,005 1,006 1,008 1,009 1,010 1,011 1,012 1,013 1,013
0,70 1,001 1,002 1,003 1,005 1,007 1,008 1,010 1,011 1,012 1,013 1,015 1,016 1,017
0,75 1,001 1,002 1,004 1,006 1,008 1,010 1,012 1,013 1,015 1,016 1,018 1,019 1,020
0,80 1,001 1,003 1,005 1,008 1,010 1,012 1,014 1,016 1,018 1,020 1,021 1,023 1,024
0,85 1,001 1,004 1,007 1,009 1,012 1,015 1,017 1,020 1,022 1,024 1,025 1,027 1,029
0,90 1,001 1,004 1,008 1,011 1,015 1,018 1,021 1,023 1,026 1,028 1,030 1,032 1,034
0,95 1,002 1,005 1,009 1,014 1,017 1,021 1,024 1,027 1,030 1,033 1,035 1,037 1,039
1,00 1,002 1,006 1,011 1,016 1,020 1,025 1,028 1,032 1,035 1,038 1,040 1,043 1,045
1,05 1,002 1,007 1,013 1,018 1,023 1,028 1,032 1,036 1,039 1,042 1,045 1,048 1,050
1,10 1,001 1,006 1,012 1,019 1,024 1,029 1,034 1,038 1,042 1,046 1,049 1,052 1,054
1,15 0,997 1,004 1,011 1,017 1,024 1,029 1,034 1,039 1,043 1,047 1,050 1,053 1,056
1,20 0,993 1,000 1,007 1,015 1,021 1,028 1,033 1,038 1,042 1,047 1,050 1,054 1,057
1,25 0,986 0,994 1,003 1,011 1,018 1,024 1,030 1,036 1,040 1,045 1,049 1,052 1,056



1,30
1,35
1,40
1,45
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
2,05
2,10
2,15
2,20
2,25
2,30
2,35
2,40
2,45
2,50
2,55
2,60
2,65
2,70
2,75
2,80
2,85
2,90
2,95
3,00
3,05
3,10
3,15
3,20
3,25
3,30
3,35
3,40
3,45
3,50
3,55
3,60
3,65
3,70
3,75
3,80
3,85
3,90
3,95

0,979
0,971
0,962
0,953
0,943
0,932
0,922
0,911
0,900
0,889
0,878
0,867
0,856
0,845
0,835
0,824
0,814
0,804
0,794
0,784
0,774
0,764
0,755
0,746
0,737
0,728
0,720
0,711
0,703
0,695
0,687
0,679
0,671
0,664
0,657
0,649
0,642
0,636
0,629
0,622
0,616
0,610
0,603
0,597
0,591
0,586
0,580
0,574
0,569
0,563
0,558
0,553
0,548
0,543

0,988
0,980
0,972
0,963
0,954
0,944
0,934
0,924
0,914
0,904
0,893
0,883
0,873
0,863
0,852
0,842
0,833
0,823
0,813
0,804
0,795
0,785
0,776
0,768
0,759
0,751
0,742
0,734
0,726
0,719
0,711
0,703
0,696
0,689
0,682
0,675
0,668
0,662
0,655
0,649
0,643
0,637
0,631
0,625
0,619
0,613
0,608
0,602
0,597
0,592
0,587
0,582
0,577
0,572

0,997
0,990
0,983
0,974
0,966
0,957
0,947
0,938
0,928
0,918
0,908
0,898
0,889
0,879
0,869
0,859
0,850
0,841
0,831
0,822
0,813
0,804
0,796
0,787
0,779
0,771
0,763
0,755
0,747
0,740
0,732
0,725
0,718
0,711
0,704
0,697
0,690
0,684
0,678
0,671
0,665
0,659
0,653
0,648
0,642
0,637
0,631
0,626
0,620
0,615
0,610
0,605
0,600
0,596

1,005
0,999
0,992
0,985
0,976
0,968
0,959
0,950
0,940
0,931
0,922
0,912
0,903
0,893
0,884
0,874
0,865
0,856
0,847
0,838
0,830
0,821
0,812
0,804
0,796
0,788
0,780
0,772
0,765
0,757
0,750
0,743
0,736
0,729
0,722
0,716
0,709
0,703
0,696
0,690
0,684
0,678
0,672
0,667
0,661
0,656
0,650
0,645
0,640
0,635
0,630
0,625
0,620
0,615

1,013
1,008
1,001
0,994
0,986
0,978
0,969
0,961
0,952
0,942
0,933
0,924
0,915
0,906
0,896
0,887
0,878
0,869
0,861
0,852
0,843
0,835
0,827
0,819
0,811
0,803
0,795
0,787
0,780
0,772
0,765
0,758
0,751
0,744
0,738
0,731
0,725
0,718
0,712
0,706
0,700
0,694
0,688
0,683
0,677
0,672
0,666
0,661
0,656
0,651
0,646
0,641
0,636
0,632

1,020
1,015
1,009
1,002
0,995
0,987
0,978
0,970
0,961
0,952
0,943
0,935
0,926
0,917
0,908
0,899
0,890
0,881
0,872
0,864
0,855
0,847
0,839
0,831
0,823
0,815
0,808
0,800
0,793
0,785
0,778
0,771
0,764
0,758
0,751
0,744
0,738
0,732
0,726
0,720
0,714
0,708
0,702
0,696
0,691
0,686
0,680
0,675
0,670
0,665
0,660
0,655
0,650
0,646

1,026
1,022
1,016
1,009
1,002
0,995
0,987
0,978
0,970
0,961
0,953
0,944
0,935
0,926
0,917
0,909
0,900
0,891
0,883
0,874
0,866
0,856
0,850
0,842
0,834
0,826
0,819
0,811
0,804
0,797
0,790
0,783
0,776
0,769
0,762
0,756
0,750
0,743
0,737
0,731
0,725
0,720
0,714
0,708
0,703
0,697
0,692
0,687
0,682
0,677
0,672
0,667
0,662
0,658

1,032
1,027
1,022
1,016
1,009
1,001
0,994
0,986
0,977
0,969
0,960
0,952
0,943
0,935
0,926
0,917
0,909
0,900
0,892
0,883
0,875
0,867
0,859
0,851
0,843
0,836
0,828
0,821
0,814
0,806
0,799
0,792
0,786
0,779
0,773
0,766
0,760
0,754
0,748
0,742
0,736
0,730
0,724
0,719
0,713
0,708
0,703
0,698
0,692
0,687
0,683
0,678
0,673
0,668

1,037
1,033
1,028
1,022
1,015
1,008
1,000
0,992
0,984
0,976
0,968
0,959
0,951
0,942
0,933
0,925
0,916
0,908
0,900
0,891
0,883
0,875
0,867
0,860
0,852
0,844
0,837
0,829
0,822
0,815
0,805
0,801
0,795
0,788
0,781
0,775
0,769
0,763
0,757
0,751
0,745
0,739
0,733
0,728
0,723
0,717
0,712
0,707
0,702
0,697
0,692
0,687
0,683
0,678

1,042
1,038
1,033
1,027
1,020
1,013
1,006
0,998
0,990
0,982
0,974
0,966
0,957
0,949
0,940
0,932
0,923
0,915
0,907
0,899
0,891
0,883
0,875
0,867
0,859
0,852
0,844
0,837
0,830
0,823
0,816
0,809
0,802
0,796
0,789
0,783
0,777
0,771
0,765
0,759
0,753
0,747
0,742
0,736
0,731
0,726
0,720
0,715
0,710
0,705
0,701
0,696
0,691
0,687

1,046
1,042
1,037
1,031
1,025
1,018
1,011
1,004
0,996
0,988
0,980
0,971
0,963
0,955
0,946
0,938
0,930
0,921
0,913
0,905
0,897
0,889
0,881
0,874
0,866
0,859
0,851
0,844
0,837
0,830
0,823
0,816
0,809
0,803
0,796
0,790
0,784
0,778
0,772
0,766
0,760
0,755
0,749
0,744
0,738
0,733
0,728
0,723
0,718
0,713
0,708
0,704
0,699
0,694

1,050
1,046
1,041
1,036
1,030
1,023
1,016
1,008
1,001
0,993
0,985
0,977
0,968
0,960
0,952
0,944
0,935
0,927
0,919
0,911
0,903
0,895
0,887
0,880
0,872
0,863
0,857
0,850
0,843
0,836
0,829
0,822
0,816
0,809
0,803
0,797
0,790
0,784
0,778
0,773
0,767
0,761
0,756
0,750
0,745
0,740
0,735
0,730
0,725
0,720
0,715
0,711
0,706
0,701

1,053
1,050
1,045
1,040
1,034
1,027
1,020
1,013
1,005
0,997
0,989
0,981
0,973
0,965
0,957
0,949
0,940
0,932
0,924
0,916
0,908
0,900
0,893
0,885
0,878
0,870
0,863
0,856
0,849
0,842
0,835
0,828
0,822
0,815
0,809
0,802
0,796
0,790
0,784
0,779
0,773
0,767
0,762
0,756
0,751
0,746
0,741
0,736
0,731
0,726
0,722
0,717
0,712
0,708



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



IHHPUJIO’KEHUE B
(cnpaBo4HOeE)

IlpuMep onpeaeieHus pacxoaa BOAbI U
BBIUMCJICHUSA €r0 OTHOCUTECJIHLHOU
MOTrPEIIHOCTH NPH OHOKPATHOM M3MEpPECHUHU

B.1 Ucxonnbie nanHbie. BoIOCIUB ¢ TPEyTroJIbHBIM IOPOTOM 1-if KOHCTPYKIIMH CO CBOOOTHBIM
ncteuenueM; P=1,0mM; A =0,67 Mm; b=10 m.

B.2 Tlpu nanope 6osee 0,1 M ko umment pacxona n3 Tadbmurst 2 paen C; = 1,163.

B.3 Koa¢dunuent ckopoct moaxoaa nmotoka Cy onpeaensieM U3 pucyHka 6. Jljisg 3Toro BEIYUCISEM
ILIOLIA/Ib )KUBOTO CEYCHHUS B THAPOMETPHICCKOM cTBOpe A, = B(h + p) = 10(0,67 + 1) = 16,7 Mm%;

(2/3)°Cabhld, = (2/3)'°x1,163x10%0,67:16,7 = 0,254
OtoMy 3HaueHuto cooTBeTcTBYeT Cpr = 1,054.
B.4 Boruucnsiem pacxoja BOJIbI:
0= (213 PC,Crg" b = (2/3)*/*x1,163x1,054x9,81x10(0,67)** = 11,46 m’/c.
B.5 OtHOCUTENnBHBIE MOTPEIIHOCTH KO3 (UIIMEHTOB TPUHUMaeM 13 9.3.2:
8. =40,5; 8", = +(10Cy - 9) = 1,54 %.

B.6 [IpuBeneHHas MOTPEIIHOCTh U3MEPEHUS IIUPUHBI BOJOCTUBA Oy 1T 3aBUCETh OT
CHUCTEMAaTHUYECKOHN COCTaBIISIIOIIEH, KOTOpas IIPU UCIIOIb3yEMOM cpecTBe n3Mepenus pasHa 0,01 m:

3", =10,01/10 x 100 = +0,1 %.

CryJaiiHasi COCTaBIISIOIIAs IPU BIMOJHEHHH HECKOJIBKUX U3MEPEHUH MPEHEOPEKMMO Majia U e¢
MOJKHO MPUHSATE 8’5 = 0.

B.7 ITorpemHocTh m3MepeHus Haropa OyAeT 3aBUCETh OT MOTPEIIHOCTEH yCTAaHOBKH HYJIS OTCUETA
OT CIIy4allHOW U CHCTEMATHYECKOW COCTABJISAIOIINX NOTPEIITHOCTA U3MEPEHUS YPOBHS BOJBI.

[TorpemHOCTh YCTAHOBKH HYJISI OTCUETA JJIsI UCTIOIB3yeMOTro 000pyJoBaHus OyIeT paBHA £3 MM.
D710 3HaueHue OyAeT NMpeACcIbHON a0COMIOTHOW CUCTEeMAaTHUECKOM MOTpenrHOCThI0. CiryqaitHOU
COCTaBJISIONIEH HE OYJIET, T. K. JI0 CJIEIYIONIEH TOBEPKU 3HAUCHUE HE U3MEHSCTCS.
CrnenoBaTenbHO:

&1 =0:18",=(0,003/0,67) x 100 = 0,45 %.

B ciydae ucmonap30BaHHOTO 000pYA0BaHMS CPETHEKBApaTHUECKast OTPEITHOCTh COCTaBIsET £2,5
MM. CHcTeMaTHUECKUE NOrpCIHOCTU UBMCPCHUSA YPOBHA BOABI 3aBUCAT OT HHCTPYMCHTAJIbHBIX
MOTPEIIHOCTEN ypOBHEMEDA.



ITo pe3ynbpTraTam UCIIBITAHUM ObLIA ONpeielieHa OCTaTOUHAsl CHCTEMaTHYecKasl peiebHas
HOTPENIHOCTb, paBHas £2,5 MM.

Taxum obpazom, 5 Oyzer paBHa:

8 =0,0025/0,67 x 100 = 0,37 %:
&y, = £0,0025/0,67 x 100 = 0,37 %.
[Ipenmonaras, 4yto &', MpeHeOPEKUMO Malia, MOTPEUTHOCTH U3MEPEHHS YPOBHS BOJBI PABHBI:
& =L 8 +457 = L0 +4 %037 = 10,4 %;

E; = :leS:' +28;' = t‘p-45+n.37’ = 10,58 %.

B.8 CnyuaitHasi OTHOCUTENBbHAS TOTPEIIHOCTD ONPEETICHHS pacX0/ia BOJIbI paBHa:

8L =+ 8% +82 +1,5 +1,552 = 1005 +0+2,25%0,74? = +1,21%.

B.9 Cucremarndyeckas OTHOCUTEIIbLHAS MOTrPCIIHOCTDL OIIPEACIICHUS paCX0da BOAbI paBHA:

85 = £ 57 +80 + 1,57+ 1,55 = £.f1,54% +0, 1 +2,25%0,58" = 11,77%.
B.10 CymmapHasi OTHOCHTENbHAS MOTPENTHOCTh ONPEACIICHUS pacxoaa BOAbl paBHa:
8o =2(1,21° + 1,77)"* = £2,14 %.
PG3YJ'H>T€1TBI OIPCACIICHHUA pacxoda BOAbI CICAYCT NPCACTABIIATEL B CJICAYIONIECM BU/JC!

0=(11,46+0,24) »’/c.



HPUJIOXKXEHUE I
(cnpaBo4HOeE)

bubauorpadpus

[1] MU 2406-97 I'ocynapcTBeHHasi cUcTeMa 0oOecreueH s €IMHCTBA 3MepeHuid. Pacxo sxuakoctu
B OTKPBITHIX KaHaJlaX CHCTEM BOJIOCHA0KEHUS U KaHamu3auu. MeTouKa BHIOTHEHUST U3MEPECHUIM
MIPU OMOIIY CTaHAAPTHBIX BOJIOCIMBOB U JIOTKOB

[2] UCO 4360-84 M3mepeHune pacxol0B )KUIKOCTH B OTKPBITHIX pycliax U KaHajaax BOJAOCIUBAMHU U
noTkamMu. BogocauBel TpeyroiabHOro npoguis

[3] UCO 9827-94 N3mepeHue pacxo0B KUAKOCTH B OTKPBITBIX PyCJlaXx U KaHallaX BOAOCIMBAMU U
J0TKaMu. BogocnuBel ¢ TpeyrojapHbIM 00TEKaeMbIM PO HIEM

[4] UCO 4377-2000 U3mepeHne pacxoa0B KUIKOCTH B OTKPBITHIX PyCiiaX U KaHAJaX C
UCTIOJIb30BAHUEM COOPYKECHUH. BOIOCIHMBEI TPEYTroNIbHOTO MPOGWIIS C TWIOCKHM V-00pa3HbIM
BBIPE30M

[5]1 PMI" 29-99 I'ocynapcTBeHHas cuctemMa o0ecreueH sl JMHCTBA H3MepeHHid. MeTposorus.
OcCHOBHBIE TEPMHUHBI U ONPEEIICHUS

[6] MU 1759-87 T'ocynapcTBeHHast CHCTeMa 00eCIIeUeHHsI €IMHCTBA N3MEpEeHHA. Pacxo 1 BOIsI Ha
pekax u kananax. MeToauKa BHIMOTHEHHUS U3MEPEHUN METOJIOM «CKOPOCTD - TIIOIIATh)

[7] TIP 50.2.006-94 IIpaBuna mo meTposoruu. I'ocyrapcTBeHHas cucTeMa 00ecIieueHust eTMHCTBA
n3mepenuil. [1opsaaok npoBeneHns MOBEPKU CPEICTB U3MEPEHUI

KroueBrle citoBa: BOAOYHYCT, BOAOCIMBEI C TPCYT'OJIbHBIMU ITOPOraMu, KOHCTPYKIINU BOAOCIINBOB,
Harop, pacxoa BOAbI



