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1. OBIIME ITOJIOXKEHUA

1.1 B pexoMeHanuu U3J105KEHBI TPEOOBAHUS K pacxoJIoMepaM CO CTaHIAPTHBIMU BOJOCIHBAMU U
JOTKaMH, HOPMUPOBAHHbIE 3HAUEHUS pacueTHBIX K03 puirieHToB 1 MHOXUTeNeH. [lonoxeHus
HACTOSIIEH METOUKH 00ECTIEYMBAIOT BO3MOKHOCTh IIPUMEHEHUS CTaHAAPTHBIX BOJIOCIMBOB U JIOTKOB

0€e3 UX UHAUBUYAJIBHON IPayUPOBKH.

1.2 PaCXOILOMepI)I CO CTAaHAAPTHBIMU BOAOC/IMBAMHU U JIOTKaAMH IMMPCAHA3HAUCHBI JJIs1 U3SMCPCHHA pacxoaa
1 00beMa (KOJ'II/ILIeCTBa) BOABI U CTOYHOH KHUJIKOCTH B CUCTCMaAx BO,Z[OCH8.6)K€HI/I$I U KaHaJIM3allMH, a

TaKXXEC B ITYHKTaX KOHTPOJIA 3arpsA3HECHHOCTH ITIOBEPXHOCTHBIX BO/.

1.3 YcaoBHbIE 0003HAYCHUS BEJTUYHH, BCTPEUAIOIIUXCS B PEKOMEHIallUU, TPUBECHBI B Ta0uIe 1.

Tabmuma 1.
YcioBHBIE 0003HAYEHNSI OCHOBHBIX BeJIMYHH
Beanunna YcnoBHOE Ennuna
0003HAYCHHE | BEITUYUHBI
OO6beMHBII pacxo (0biiee 0003HaUEHNUE) Q M°/c (M/a)
Haunbonpmmii u3mepseMblii pacxon Qmax To xe
Haumenbmmii usmepsieMblii pacxom Qmin "
Cpennuii n3mMepsieMblil pacxoa_ Qe "
Bepxuuit npeaen uaMepeHui pacxoaoMepa Qn "
Hamop *#uIKOCTH HaJl TOPOTOM BOJOCITUBA WIIA JTHOM JIOTKA h M
HauGonpmmii Harmop (COOTBETCTBYIOMUN Quax) himax To xe
Hanop, cootBeTcTByomuii Qp hep "
Bepxuuii npeaen uamepeHui ypoBHeMepa hy "
[lepenan ypoBHs B Obeax BOJOCIMBA WK JIOTKA Dh "
Haubonpmmii mepemnay ypoBHs B Obeax BOJOCINBA HIIN JTOTKA Dhynax "
JlommycTrMOe TIPEBHIIIIEHHE OTMETOK CTEHKH (J1aMOBI) KaHaIa Ha Do "
MaKCUMaJIbHBIM YPOBHEM KHUIAKOCTH
YpoBeHb KUAKOCTH B BEpXHEM Obede BOJOCTUBA WU JIOTKA hss. M
YpoBeHb KUAKOCTH B HUKHEM Obe()e BOJOCINBA MW JIOTKA, H3MEPEHHBIH hys To xe
OT IUIOCKOCTH JHA OTBOAIIETO KaHalla
Hamop Bonbl B HMKHEM Obede HaJl TOPOTOM BOJOCIMBA WIIH JHOM JIOTKA hy "
OTHOCHUTENLHOE 3aTOIUICHUE h=h,/h -
[IpenenpbHOE OTHOCHTENBHOE 3aTOIIJICHUE TIPH CBOOOTHOM UCTCUEHUHN hyp -
UuciioBble MHOXKUTENIN B YPAaBHEHUAX pacxoza Eo; E -
[Tmomank monepevyHoro ceueHus MOTOKa B MOABOASAIIECM KaHAe Ay M’
VYo HakIoHa GOKOBBIX CTEHOK MJIM I'PaHEi BOJOCIINBA MU JIOTKA a L
[[InprHa kaHaia 1Mo AHY Mepe BOJIOCITHBOM HIIA JJOTKOM B M
[[npuHa mopora BOJOCIUBA UIU T'OPJIIOBUHBI JIOTKA b To xe
YckopeHnne cBOOOTHOTO MaIeHUS g M/c?
Fr -
Uucno @pyna ( ‘”‘E )
O06061méHHbIH K03 HIHEeHT pacxoa Co -
Koaddunment pacxona Cd -




KoaddummenT, yanTsIBaromuii BIUSHAE CKOPOCTH B TTOIBOJISAIIIEM KaHaIe Cy -
Koaddunment ¢popmsr Cr -
BricoTa nopora BogocinBa Wid JOTKA P M
JlnuHa rmopora BOJOC/IHMBA WIN TOPJIOBUHBI JIOTKA (BJOIb OCH KaHaa) / To xe
JnameTp OTBEPCTHS COEAUHUTEIBHONU TPYObl yCIIOKOUTEIBHOTO d To xe
YCTPOMCTBA

HpI/IMe‘{aHI/Ie. Penxo BCTpCHAromucecs 0003HaYEHHST YKa3aHbl B TCKCTC PCKOMCHAAIIUH.

2. HOPMbI IOT'PEINIHOCTH U3MEPEHU

2.1 MeTtoauka BBIMIOTHEHUS U3MEPEHUN 00ecTieunBaeT BHIMOTHEHHE U3MEPEHUH pacxoa ¢
OTHOCHUTEJIbHOM MOTPEIIHOCTHIO, HE MpeBbIIIaroNel £5% OoT BEpXHEro npejaena n3MepeHui
pacxogoMepPOB CO CTaHAAPTHBIMU BOJIOCIMBAMU WJIU JTOTKAMH.

2.2 BonociauBbl M JTOTKHU JIOJIKHBI HCIIOJIB30BAThCS TOJIBKO B PEKUME CBOOOIHOTO (HE3aTOIIEHHOT0)
WCTECUCHHS KHUJIKOCTH, TIPU KOTOPOM M3MEHEHHE YPOBHS B HIDKHEM Obede He BIHUICT Ha OTPeIeIsIeMbIi

pacxoa KUIKOCTH, T.C. 3HAUCHUC OTHOCUTCIIBHOT'O 3aTOIIJICHUA h He MMPEBLIIACT MMPEACIIbHBIX 3HAYCHUU
hl'[p-

2.3. [lorpeurHocTs U3MEpPEHUMN pacxoja Mpu MOMOIIHM CTAHIAPTHBIX BOJAOCIMUBOB U JIOTKOB
XapaKTepU3yeTCsl COBOKYMTHOCTHIO COCTABIISIONIUX MMOTPEIIHOCTH, 00YCIOBICHHBIX HETOUHOCTHIO
OTpeIeTICHUsT KKIOTO U3 IMapaMeTPOB, BXOAIINX B paCU€THBIC YPAaBHEHUS pPacxo/ia.

[Tpu onpeneneHny MOrpeHOCTH H3MEPEHHI PAcX0a KHUIKOCTH JOIMYCKACTCsS He YUYUTHIBATD (BBUIY MX
HE3HAYUTEIILHOCTH) COCTABIISIONINE MOTPEITHOCTH, 00YCIOBICHHBIC BIUSHUEM TEMITCPATyPhI
M3MEepsEMOil cpeibl, ecliu OHa HaxoauTcs B mpenenax ot 0 1o 25°C, a Takke OTKIOHEHUEM OT
pacu€THOTO 3HAYCHUS YCKOPEHUSI CBOOOHOTO TIa/ICHUS B 3aBUCHMOCTH OT IIIUPOTHOTO M BEICOTHOTO
pacmtooKeHus: 00BHEKTa.

JlonmyckaeTcsi He yYUTHIBaTh CIIy4ailHYI0 COCTABJISIIOILYIO TOTPEIIHOCTH U3MEPEHUN YPOBHS )KUKOCTH,
BBI3BAHHYIO MYJIbCAIIUSIMU €€ MOBEPXHOCTH, €CJIU IIPU UCIIOJIb30BAHNHN YCIIOKOUTENBHBIX YCTPONUCTB
aMIUTUTYa MyJIbCalluii TOBEPXHOCTH HE MPEBBIIIAET MOJOBUHBI OCHOBHON a0COIOTHOM MOIPEIIHOCTH
IIPUMEHSEMOI0 CPEACTBA U3MEPEHUH yPOBHSL.

3. METOJI U3MEPEHHMI

3.1 MeToapl u3MepeHuid pacxo/ia 1 00bEMa KUAKOCTH TPH TOMOIIIHM BOJIOCITHBOB M JIOTKOB OTHOCSITCS K
KOCBCHHBIM MCTOJaM. Pacxo;[ KUIKOCTU HpI/I HC3AaTOIIJICHHOM (CBOGOI[HOM) NUCTCUCHUHU OJHO3HAYHO
CBSI3aH C HAIIOPOM OTHOCHUTEIHHO TOPU30HTATBHON TNIOCKOCTH MOPOra BOJOCTHBA WM JHA JIOTKA.

3.2 CxeMbl ABMKEHUS KUAKOCTH Yepe3 BOJOCIHUBBI U JOTKHU MOKa3aHbl Ha puc. 1. B obmeMm cioyuae
YpaBHCHHUC pacxoaa Mpu HCTCUCHUHN JKUAKOCTH YCPE3 BOJOCINB UIIN JIOTOK UMCCT BU
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CXEMA JIBMKEHMA XKUAKOCTHU YEPE3 BOJJOCJIMBBI U JIOTKHA
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a - BOJIOCIIMB C TOHKOM CTEHKO ; O - IOTOK ¢ OOKOBBIM C)KaTHEM ; B - JIOTOK MJIM BOAOCIIUB C ITUPOKUM
noporoM; 1 - MoABOASIINI y4acTOK KaHana (BepxHuil Obed); 2 - CTeHKa BOAOCINBA ; 3 - OTBOASIIMIMA
y4acTOK KaHaja (HKHHH O0bed); 4 - TOpJIOBHHA JIOTKA; 5 - TOPOT



Puc. 1

[Tnomaap monepeyHoro ce4eHust moToka Ay, B OTBEPCTUH (TOPIOBUHE) BOAOCIHBA WU JIOTKA 3aBUCUT OT
UIMPUHBI IOPOTa WM TOPJIOBUHBI M OT HAIOpa, HOATOMY ypaBHeHue (1) nmpeacTaBisioT B BUIE

Q=Eq-Coyf22- b-h". 2)

UucnoBoii MHOXUTENb E( 1 MMOKa3aTens CTeneHu n 3aBUCAT OT (OPMbI OTBEPCTHS BOAOCINBA WU
TOPJIOBUHBI JIOTKA.

33.C HCJIBIO YIIPOIICHU A BBIYHUCIICHU 3HAUCHUMN pacxoda 41 BOAOCIMBA UJIN JIOTKA KOHKPETHOI'O TUIIA

MIPUMEHSIIOT pacdE€THbBIE POPMYJIbL, B KOTOPBIX 3HAUEHUS BCEX MOCTOSIHHBIX BETMYMH (‘\E , ‘\E U T.IL.)
00BbETMHEHBI B OTHOM YHCIIOBOM MHOXHUTeNE E:

Q=ExCoxbxh" 3)

3.4. O6006menHbIi kodppumeHT pacxona Cy xapakTepusyeT OTKIOHEHUE IeHCTBUTEIbHBIX 3HAUCHUH
pacxojia OT BBIYHCIICHHBIX 110 AaHAJTUTUYCCKUM YPaBHEHHUSM. Y YUTHIBAs, YTO 3TO OTKIOHCHUE 3aBUCHT OT
pa3nuyHbIX (PaKTOPOB, HATIPUMED, OT CKOPOCTH B MOJBOAIIEM KaHale, KOHCTPYKIIUH BOJOCINBA WU
JI0TKa, (OPMBI TTOTIEPEUYHOTO CEYCHUST OTBEPCTHSI | T.I1., 0000IMEHHBINA KO PHUITMEHT pacxoaa
MPEJCTABISIOT B BHJIE TIPOU3BEICHHSI OTIEIBHBIX K03 (DUITUEHTOB:

Co=cqg X Cy X C¢

KoaddunmeHT ¢q yuuThIBaeT BIUSHUE CUJI TPSHUS M COOTHOIICHUE Pa3MEPOB BOJIOCIIMBA MITH JIOTKA.
3HaueHue C4 MOKET OBITh TIOCTOSIHHBIM WJIH 3aBHCETh OT U3MCHECHHSI YPOBHS KuAKOCTH. Koaddumment
ckopocTH noaxonaa C, yUUThIBa€T BAUSHUE CKOPOCTU MOAX0/IA )KUIKOCTH K BOJOCIUBY U JOTKY. s
BOJIOCITMBA C JIOHHBIM C3KaTHeM, T.e. ¢ moporoM C, = f (h/P), muist nmoTka Tonpko ¢ 60koBeIM cxkatuem C, =
f (b/B), ni1st BogocnuBa U I0TKa ¢ TOHHBIM B 00K0BBIM cxxaTtreM C, = f (b/B, h/P). Koaddutment ¢popmsr
Ct BBOZAT [T yué€Ta (hOPMBI TOJBKO BOJOCITHBOB TPANCIICHIATTBHOTO CCUCHUS.

3.5. Ilpu u3MepeHusx pacxoia KHUIKOCTU ¢ TeMiepaTypoit 6osblie 25°C B ypaBHeHHE (3) BBOIAT
MOTIPaBOYHbBIN MHOXUTEIND K.

3HaYeHUs MONPABOYHOT0 MHOXkHTeIA K,



Temnepatypa xuakoctu, °C 3HayeHHUe NoNnpaBoOYHOro MHOXUTEN K;
26 0,998
28 0,998
30 0,997
32 0,997
36 0,997
40 0,996
50 0994

3.6. IIpu u3MeHeHusaX pacxoia KUAKOCTH, IPOTEKAOUIEH yepe3 BOJOCIUB C TOHKON CTEHKOM,
YUUTBIBAIOT BJIMSHUE CUJI BA3KOCTH M IOBEPXHOCTHOrO HaTsKeHUs. C 3TOH 1esbio B ypaBHeHHE (2)
Bmecto h BBomaT (h + Ky), a BMecto b BBomsT (b + Ky). [Tonpasku Ky, u Ky, 3aBuCST OT THIIA BOogOCHBA,
pa3MepoB Mopora BOJOCINBA U 3HaUeHHsI Hanopa (pasz. 4).

4. CPEACTBA UBMEPEHHUI PACXOJIA U BCIOMOTI' ATEJBHBIE YCTPOUCTBA

4.1. B cocraB cpelcTB U3MEPEHHI pacxoia BXOAAT: CTaHAAPTHBIC BOJIOCIUBHI U TOTKH (Ta0I. 2),
YPOBHEMEPHI U BCIIOMOTATENbHBIE YCTPONCTBA (YCIIOKOUTEIBHBIE KOOI, COCAMHUTEIbHBIC JTUHUH,
M3MEpUTENbHBIE Mpeo0pa3oBaTeNiv, CAMOMUIIYIIHE W HHTETPUPYIONINE TTPpeodpa3oBaTeNn U Jp.).

4.1.1. KoHCTpyKIIMS BOJOCIMBA WJIH JIOTKA U CITOCOO WX YCTAaHOBKH Ha OOBEKTE JTOJDKHBI 00ECIIeYnBaTh
BO3MOXKHOCTH HepI/IOI[I/I‘ICCKOI‘O OCMOTpa n HOBCpKI/I C IICJIbIO yCTaHOBJIeHI/I}I COOTBCTCTBUA Tpe6OBaHI/I}IM
HACTOSIIIEH PEeKOMEHIAITIH.

4.1.2. KOHCTPYKIMIO U pa3Mephl BOJIOCIHBA WM JOTKA PACCUUTHIBAIOT, HCXOS U3 CTAaHIAPTHBIX
3HAa4eHUI BEPXHUX MPEJIEIOB U3MEPEHHH ypOBHEMEPA U HOMUHAJIBHBIX 3HAUCHUH IIKaJ pacxoioMepa o
I'OCT-18140-84. JlonmyckaeTcs UCIOJIb30BaTh TPUOOPHI CO IIKaJIaMU B OTHOCUTENBHBIX €AMHULIAX
(mpoueHTax).

4.1.3. Bxonnas (oOpaménHas K BepxHeMy Obedy) MI0CKOCTh BOJIOCINBA JOHKHA OBITH
MEPIIEHINKYIISIPHA K OCEBOM TIOCKOCTH MOBOIANIECTO KaHana. OTKIIOHEHUE OT MEPIIeHANKYISIPHOCTH HE
JIOJKHA MIPEBBIIIATH 5°.

[TnockocTh BOJOCINBA TOTKHA OBITH BEPTHKAIBHON. OTKIIOHEHHE OT BEPTUKAIBHOCTH HE JJOJDKHO
npeBbIIaTh 3°.

4.1.4. CMmenieHue 0ceBOil MIOCKOCTU TOPJIOBUHBI JIOTKA WJIM OTBEPCTHUS BOAOCINBA OTHOCUTEIBHO OCEBOM
TIJIOCKOCTH TOJIBOISIIETO KaHalla He JOJKHA MPEBBIIATE: 5 MM IIPH MHUPUHE TOABOIAIIETO KaHaIa
B<0,5 m; 10 mm npu B=0,5-1,5 m; 25 mm nipu B>1,5 m.

4.1.5. OTknoHeHre OOKOBBIX CTEHOK FOPJIOBUHBI JIOTKA WIIM TPaHel BOJIOCIMBA OT BEPTUKAIU HE JOJKHO
npeBbIIaTh +1°.

4.1.6. OTKOHEHNE YTIIOB HAKJIOHA I'PaHEl IOPOrOB BOJOCIUBOB U JIOTKOB OT HOPMHUPYEMBIX 3HAUEHUN
HE JOJKHO MpeBbIIATh +1°.

4.1.7. JIHO TOPJIOBUHBI U BXOJIHOTO pacTpyOa JIOTKA Ui TpeOeHb BOJOCINBA IOJKHBI OBITh
TOPU30HTANBHBIMU. OTKJIOHEHUE OT CPEAHEN OTMETKH TOPU30HTAIBHON MJIOCKOCTH HE TOJKHO



MpEeBBIIATh 3 MM Ha 1 M JUTMHBI (MM IIUPUHBI) TOPIOBUHBI JIOTKA M 2 MM Ha 1 M IIMPUHBI OTBEPCTHS

BOAOCIIMBA.

Tabmuua 2

OcHOBHbIE TEXHHYECKHE XAPaAKTEPUCTUKHU CTAHIAPTHBLIX BOAOCJIUBOB H JIOTKOB

HaumenoBanue Bonocnusa unu | lomycrumsle | Jlonmyctumelie Ycenosus MakcumansHOE
JIOTKa 3HAYEHUS 3HAYEHUS cBOOOHOTO 3Hauenue Fr B
Haropa, M LIUPUHBI (HE3aTOIUIEHHOI0) | TOABOISALIEM
ropora uiu UCTEUCHUS KaHale
TOPJIOBUHBI, M
hmin hmax bmin bmax
BOJ/IOCJIUBBI C TOHKOU
CTEHKOI
TpeyronbHbIH 0,05 | 0,40 - - Dh*h+0,05 m 0,45
[TpsiMOyTONBHBIN 0,03 | 1,00 | 0,15 3,00 Dh3h+0,05 m 0,50
TpanenenganbHblii 0,05 | 1,00 1 0,25 3,00 Dh3h+0,05 M 0,45
BOJOCJIMBbBI C IIMPOKHUM
ITOPOI'OM
TpeyrombsHOTO TPpOQ IS 0,06 | 3,0P | 0,30 [ 6,00 h£0,75 0,60
TpeyronbHOro Mpoduis ¢ 0,10 | 3,0P | 0,50 [ 10,00 h £0,75 0,60
TpeyroiabHbIM (V-00pa3HbIM)
BBIPE30M
[TpssmoyronbpHOTO TPOGUIIS C 0,06 | 0,80 | 0,30 [ 3,00 Ilo 1. 4.9.6. 0,60
3aKpyIJIEHHON BXOAHON KPOMKOM
TpanenengansHOro npodus 0,06 | 1,00 | 0,30 [ 3,00 h£0,75 0,60
PACXOJIOMEPHBLIE JIOTKU
JIoTKM KpUTHYECKON TITyOUHBI
(BenTypn) npsmoyroiasHOro
CCUCHHUS:
a) ¢ OOKOBBIM CKaTHEM 0,10 | 2,00 | 0,15 | 3,00 h£0,75 0,60
6) ¢ moporom (HoHHBIM cxxatuem) | 0,06 | 2,00 | 0,15 | 5,00 h £0,75 0,60
Jlotku [Tapmamnna 0,10 1,8 [0,15| 152 nmou. 4.11.5. 0,60

4.1.8. HepoBHOCTB (BOJIHUCTOCTH) OOpAIIEHHOM K MMOBOAAIIEMY KaHATy IUIOCKOCTH BOJOCIMBA C TOHKOU
CTEHKOM, XapakTepuzyemas BbICOTOM BOJIHBI, HE JoJbKHA npeBbimaTth 0,005 B, npu 3TOM J171MHA BOJIHBI
JIOJKHA MPEBBIIIATh €€ BHICOTY HE MeHee ueM B 50 pas.

4.1.9. OTknoHeHUe NeCcTBUTENFHOTO pa3Mepa "b" OT pacueTHOTro MU MOTPEIIHOCTh H3MEPEHHH ATOTr0
pa3mMepa He noikHbI npeBbimath 0,2%. Ecnu daktuyeckuit pasmep "b" oTiinyaeTcst OT pac4eTHOTO

6onee, uem Ha 0,2%, TO BEpXHHIA IIpeIeNl pacXxogoMepa 1 MPOMEKYTOUHbIE 3HAUCHHUS €T0

rpaslyMpOBOYHOM XapaKTEPUCTHKH CIIEYET ONPEACIATH 10 pacdETHON GopMyJie pacxoa, MoCTaBIAS B
Hero gakTuyeckoe (M3MepeHHoe) 3HaueHue "b".




TpeboBaHMs K TOYHOCTH BOCIIPOM3BEACHUS HITH H3MEPEHHUI IPYTHX Pa3MEPOB U3JI0KEHBI B
COOTBETCTBYIOIIUX ITYHKTAX, OTHOCAIIUXCS K KOHKPETHBIM BOJOCIIMBAM U JIOTKAM.

4.1.10. KoHCTpyKIIMs BOJOCIMBA WM JIOTKA JOJKHA MPEeayCMaTpUBaTh BO3MOKHOCTh YCTAHOBKH
NEPBUYHBIX MTpeoOpa3oBareneil ypoBHeMepa (OyHKOB, THEBMOMETPUYECKUX TPYOOK H T.I1.) B
YCHOKOUTENBHBIX KOJOIaX, COCYAaX WIN HUIIAX, COEAMHEHHBIX C TIOJBOASIINM KaHAIOM WIH
IIPOTOYHOM YaCTBHIO CYKAIOIIUX YCTPOMCTB IIPU IIOMOIIY OTBEPCTUM, LIIEJIU B CTCHKE WUIU
COETUHUTENLHOI TPYOHI.

4.1.11. Pa3mepsl yCTOKOUTENBHBIX YCTPOMCTB (pUC. 2) TOJDKHBI 00eCIIeYnBaTh YMEHbIIIEHNE KOJIeOaHui
YPOBHSI )KHJIKOCTH J0 3HAUYEHUS, HE TPEBBILIAIONIETO TOJIOBUHBI IOIyCKaeMON aOCOIIOTHOM
MOTPEIIHOCTH YPOBHEMEPA.

MuHMMaNbHBIE pa3Mephl yCIIOKOUTEIBHOTO YCTPOHCTBA BRIOMPAIOT NCXO/S U3 YCIOBHUS, YTOOBI TUTOIIAIb
€ro TMOIMEepPEeYHOro ceueHus (B TOPU30HTAIBHON MIIOCKOCTH) TIPEBhIIIalia He MEHEe, YeM B JeCITh pa3

CYMMapHYIO IUIOIIA b OTBEPCTHH WM LIEIH, COCTUHSIOUIUX YCTPOMCTBO C TIOTOKOM.

4.1.12. lnameTp oTBEpCTUS, COEAUHSIONIETO MTOTOK C YCIOKOUTENBHBIM YCTPONWCTBOM, TOJIKEH
YIIOBJIETBOPSITH YCIIOBHIO

d<0,01/A o, @

2
e Aw min - MUHAMAaJIbHAS TUIOMIAAb CEUEHUS ITOABOISIIIEr0 KaHaaa, M.
OnHOBpPEMEHHO COOTIOAIOT YCIOBHUS:

JUIA YUCTHIX skuaKocTed 5 £ d £ 20 mMm;

JUTSL 3arpsI3HEHHBIX KUIKOCTEH, cycnieH3ui u smysberit 10 £ d £ 50 mm. OGpaménnas K MOTOKY KpOMKa
OTBCPCTHA UJIU IICTIN JOJKHA OLITH FHaI[KOfI 1 HC BBICTYIATH 3a IIJIOCKOCTH 6OKOBOI71 CTCHKHU KaHaJia.

YCIIOKOUTEJIBHBIE YCTPOMCTBA U3MEPUTEJIBHBIX BOJIOCIMBOB U JIOTKOB



5 5]

il

ol

a - OTJCJIBHO CTOSIIINI YCIIOKOUTEIBHBIN KOJIOAECI]; O - COBMEIIEHHBIN YCIIOKOUTEIBHBIN KOJIOACTI;
B - YCTIIOKOHTENbHAS HUMIA; | - KaHaT; 2 - COeIMHUTENbHAs TPYOa; 3 - YCIIOKOUTEIbHBINA KOJIOJIEII,

4 - YCIIOKOUTCIIbHAs HUIIA, 5- pasaCIUTCIIbHAA JIaCTHHA, 6 - COCAMHUTCIIBHOC OTBCPCTHUC.

Puc. 2

4.2. TpeboBaHMsI K TPUIICTAIONINM y9acTKaM KaHaJIa.

4.2.1. BogocnuB WM JIOTOK YCTaHABJIMBAIOT HA MIPSIMOJMHENHBIX y4acTKaxX KaHaJIOB, yCTOMYMBBIX K

Pa3MBIBY, 3aWJICHUIO M 3apacTaHuio. JIJIMHA MPSMOIMHEHHOTO TIOIBOISAIIETO yYacTKa KaHajla JoJKHA
OBITH HE MEHEE:

6 B - 1111 BOJOCINBOB,

5 B - qj1s TOTKOB.



JlomyckaeMoe OTKJIOHEHUE OT MPAMOIUHEHHOCTH TOJIBOSIIETO yUacTKa M0 OCH KaHalla He JOJIKHO OBbITh
ooiree 3°.

4.2.2. JlomyckaeMoe OTKJIOHEHHE OT pacu&THBIX (ITPOCKTHBIX ) 3HAUYEHUN Pa3MepPOB MOABOJIAIIETO YIacTKa
KaHajla WK IOTPELIHOCTh X U3MEPEHUH He TOJIKHBI IpeBbIIaTh +5%.

4.2.3. IIpu ycTaHOBKE BOJOCIMBA WX JIOTKA [IOCIIE TIOBOPOTOB, PETYIMPYIOIIUX COOPYKEHUN U APYTUX
MECTHBIX COITPOTUBJICHUH MPU H3MEPECHUSIX PACX0/1a )KUIKOCTH, HE HECYIICH IIaBAIONTUX 1
BOJIOKHUCTBIX BKJ'IIO‘ICHI/II\/'I, MOXXHO B LICJIAX MMOBBIIICHUS TOYHOCTHU HSMCPGHHﬁ HpI/IMeHSITI: peLHeTKI/I,
CETKH M JIPYTHE CTPYCHAIPABIISIONIAE YCTPOMCTBA. PacCTOSIHHE OT TaKUX YCTPOWCTB J0 BOJIOCIIHBA WU
JIOTKA JOJDKHO OBITH He MeHee 10 b.

4.2.4. B cny4yae 00Opa30BaHUs B IMOJIBOJISIIEM YYACTKE CTOSIUEH BOJIHBI, HATIPUMED, MPH COTIPSIKCHUN
yYacTKOB KaHaja ¢ pa3IMYHbIMH YKJIOHAMH, PACCTOSIHUE OT IUIOCKOCTH BOJIOCIIMBA UM TOPJIOBHHEI JIOTKA
IO CTOSAYEN BOIHBI OJDKHO OBITh He MeHee 10 hypay.

4.2.5. Ha mogBopsmieM yyacTke KaHaia rmepe;] JJOTKOM MU BOJOCIUBOM HE JIOJHKHO OBITh OTJIOKESHUM
HaHocoB cioeM 6oinee 0,01 h,.

4.2.6. JlnuHy NpsAIMOJIMHENHBIX Y4aCTKOB OTBOJAIIETO KaHAIA HE JIUMUTUPYIOT. Y KJIOH WIH IIepenas
YPOBHSI Ha OTBOJISIIIIEM yUYacTKe KaHaia JOJKHBI 00ecIieunBaTh 3aJJaHHbIM PEKUM CBOOOAHOTO UCTECUEHUS
4yepes3 BOAOCIIUB U JIOTOK BHE 3aBUCHUMOCTHU OT HAJIMYUS ITIOBOPOTOB WIM IPYTUX MECTHBIX
COIIPOTUBJICHUM.

4.3. TpeyroJyibHbIM BOAOCIHUB C TOHKOW CTEHKOM.
4.3.1. TpeyronbHbIE BOJIOCIUBBI C TOHKOM CTEHKOM (BOJOCIUBBI C TPEYTOJIbHBIM BBIPE30M B TOHKOM
CTEHKE) MpeaHa3HauYeHBI JIJIs1 U3MEPEHUI pacxo/ia KUIAKOCTH, coaepkaiiei He 6omee 0,5 Kr/M°

B3BCHICHHBIX HCPACTBOPUMBIX HaCTHUII. Takue BOAOCIIMBBI PCKOMCHAYCTCS NPUMCHATH ITPU OOJIBIIIHX
KOJIe0aHuIX pacxoa I/I3Mep${eMOI71 KHUIKOCTH U J'Ia60paTOpHLIX HCCICAOBAHUAX.

4.3.2. TpeyroybHBIN BEIpE3 BOJOCTHBA (PUC. 3) MOKET OBITH BBIIIOJIHEH C IIEHTPAIBHBIM YTiIoM a oT 20 110
100°. PexomenayeTcst npuMeHeHne Bogocausa ¢ a = 90°.

OTKJIOHEHUE AEHCTBUTEIBLHOTO 3HaYEHHUsI IEHTPAIBHOT'O YIJIa OT HOPMUPOBAHHOTO MJIM PaCUETHOTO HE
JOJDKHO TPEBBIMIATE 2°, @ IOTPEITHOCTh U3MEPEHHH 3TOTO yTila J0JKHA ObITh He OoJee =10,

4.3.3. Kpomka BogocinBa, oOpaiiéHHas K MoABoAAIIeMy KaHaly (BepxHeMy Obedy), T0KHA ObITh
octpoii. [llupruHa Topia KpOMKH BOJIOCIHBA JOJKHA COCTABIATH € = (1 - 3) MMm.

Yucrora 00pabOTKH MOBEPXHOCTEH IpaHei BOJOCINBA IOJKHA COOTBETCTBOBATh YKa3aHHOM Ha puc. 3.
IIpu MoHTaXe BOJIOCTMBA OUCCEKTPHUCA €ro LIEHTPAIBHOIO yIila JI0JKHAa COOTBETCTBOBATH BEPTUKAIH C

OTKJIOHEHHEM He Ooiee £1°.

4.3.4. OCHOBHOE YpaBHEHHE PACcX0Jia YEPE3 TPEYTOJbHBIM BOJAOCIUB C TOHKOW CTEHKONW UMEET BU/I:

_3 5 Xp3n
_15""Ii c“"’i“zl" )

HIJIN



Q=E-Colg—h",

(6)
rze h, - npuBenEHHBIN HAMIOp HAJl BEPIIMHOW EHTPAIILHOTO yTIiia B CTBOPE U3MEPEHUH YPOBHSI, M.
4.3.5. PacuétHbie (hopMyJIIbl pacxo/a yepe3 TPEYTroIbHbIM BOJOCIUB C TOHKOW CTEHKOI:
TPH H3MEPEHHSIX B M/C
x, W
Q= 2,361C,lg —h*?,
2 (7)
TIPU U3MEPEHHSIX B M /4
x, "
Q=8520Cgtg - he?, .

4.3.6. Koadpdurment pacxoga Cy 3aBUCUT OT 3HAUYCHUS [IEHTPATHLHOTO yTJIa & U COOTHOIIEHUH BBICOTHI
nopora P, mupuHsl nogBosiiero kanaia B u Hanopa h, T.e.

h

P
cﬂ=ﬂp :E ,ﬂ).

P h

Jnas B £02u P £0,4 35auenns Cy npuHUMAIOT HOCTOSHHBIMH:

a... 20° 40° 60° 90° 100°
Co... 0,5930 0,5815 0,5770 0,5784 0,5810
F h

3asucumocts Co or 3HaueHnit B u P ny1a Bogocnusa ¢ a = 90° npusesena B Tabn. 1 npUIokKeHHUs.

4.3.7. IlpuBenéHubIi Hamop he onpenensior no Gopmyse



h.=h+ K, )

TPEYT'OJIBHBI BOJOCJIMB C TOHKOM CTEHKOM

Puc. 3

3HaueHus MOIIpaBKHU Kh IMPUHHUMAIOT B 3aBUCUMOCTH OT NCHTPAJIbHOI'O yIJia BOJOCIINBA:

a... 20° 40° 60° 80-100°
Ky, MM... 2.9 1,7 1,2 0,8

4.3.8. MunumanpHOE 3Ha4eHHE h, HUKE KOTOPOTO MOKET BOSHUKHYTH SIBIICHHUE "TIPHIIUITAHMS CTpyH",
paBuo 0,05 M. MakcuManbHOE 3HaYeHUE hp,y 1S BoJOCTHBA ¢ yIiioM a * 90° momkHo ObITh He O6onee 0,4
M; JUIS BogociuBa ¢ yriaom a < 90° - ve 6onee 0,3 M.

4.3.9. PaccTosiHME OT CTEHKU BOJOCIHBA JI0 CTBOpa u3MepeHuit Hamopa /i (@ 4 hpax.



4.4. IIpssMOyTOJBHBINA BOJIOCIUB C TOHKON CTEHKOIA.

4.4.1. IIpssMOyTOJIbHBIE BOJOCIUBBI C TOHKOM CTEHKOH NMpeqHa3HA4YEHbI U1 U3MEPEHU pacxoia
YKUJKOCTH, coziepkaiieit ue 6onee 0,5 Kr/M° TBEPABIX B3BEIICHHBIX YacThll. HopMupoBaHbI BOJOCIUBEI
0e3 6okoBoro cxkatus (b = B) u ¢ 6okoBbM ckatueM (b < B) (puc. 4).

4.4.2. lns BogocnuBa 0e3 OOKOBOTO CKaThs He0OX0IMMO 00ecTIeuuBaTh MOBO/I BO3yXa MO CTPYIO.
J71s 5TOTO YpPOBEHB BOJIBI HIKHETO Obe(ha TOJDKEH OBITh HIKE TpeOHs BogocuBa MUHUMYM Ha 0,05 M, a
B CTE€HKAaX OTBOJSIIETO KaHaia HeOOX0IUMO MPEAYCMOTPETh OTBEPCTHSI TuaMeTpoM He meHee 20 MM,
MIPUMBIKAIOIINE C HU30BOW CTOPOHBI K TNIOCKOCTH MOPOTa U PACIIONOKEHHbBIE Ha 25 MM HUXKe rpeOHs
BogociuBa. OTBEPCTHS TOJDKHBI OBITH COSTMHEHBI ¢ aTMOC(hepoii OABOAAIICH TPYOKOM TUaMETPOM HE
MeHee 20 M.

4.4.3. Kpomka BogocivBa, 0OpamiéHHas K MoABOAAIIEMY KaHally (BepxHeMy Obedy), TOHKHA OBITh
octpoii. YncToTa 00pabOTKH MOBEPXHOCTH TPAaHEH BOJIOCIINBA TOJDKHA COOTBETCTBOBATh YKAa3aHHOM Ha

puc. 4. lllupuna Topia KPOMKH BOAOCIUBA JOJDKHA COCTABIATE € = (1 - 4) MM.

OTKIJIOHEHUS YTIIOB, 00pa30BaHHBIX OOKOBBIMH I'PAaHSMH U IOPOrOM BOJOCIIMBA, OT HOPMUPYEMOTO
3HAYEHUs HE TOJDKHBI IPEBBIIIATH +1°.

4.4.4. OcHOBHBIE pa3Mepbl MPSAMOYTOJIBHBIX BOJIOCIMBOB C TOHKOW CTEHKOM JOJKHBI YIOBIECTBOPATH
CJICAYIOIIUM TPEOOBAHUSIM:

mpu b = B (BomocnuB 6€3 60KOBOTO C:KATHS)
h/p£l,5; hpin = 0,03 M; Ppin=0,1 m; b*0,2 Mm;

pu b < B (BogocauB ¢ OOKOBBIM C)KaTHEM )

Rb

h/p £2,5; hyin = 0,03 M; Prin=0,1 M; b3 0,15m; 2 30,1 m.

4.4.5. YpaBHEHHE pacxo/ia I MPSIMOYTOIBHOTO BOJOCIIMBA C TOHKOW CTEHKOM B 00IIIEM CiTy4ae UMeeT
BU/I:

Q=247 T by 132,

3 (10)

rae be =b + K}, - mpuBenéHHas muprHa BeIpe3a BOJOCINBA, M;
he = h + K}, - npuBenénnslit Hamop, M.
[Monpasky K}, BBogsT mpu b < 0,3 m.

[Tompasky Ky, BBogsT ipu h < 0,1 M.



4.4.6. 3nauenus nomnpasku Ky, ans Boabl npu temnepatype (5-25)°C npuHUMaOT B 3aBUCUMOCTH OT

b

coorHorrenus B :

E Ky, MM E Ky, MM
B B

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

ITonpasky Ky, npunumaror paBHoi 1 MM.
4.4.7. PacuétHble popMyIBI pacxoa i MPsIMOYTOIBHOTO BOJOCIIHMBA C TOHKOW CTEHKOM:

IIPH H3MEPEHHUSIX B M°/C

0
Q=2,953Co x be x M

3
IIPU U3MEPEHUSIX B M /4

Q=10630Cy % b x h-a:

4.4.8. Koapounuent pacxona Co BHIYUCISIOT 1O (hopMyIie

Gl

-1

rac a, a' - IMOIIPAaBOYHBIC MHOXUTCIIN.

3Ha4yeHHs a v a' TPUBE/ICHBI B Ta0M. 3.

(11)

(12)

(13)

Taobnuua 3



3HavyeHus a M a' IS BIYHMCIeHUS KO3 dpuuuenTa pacxoga Co npaAMOyrojbHOro

BOJOCJHMBA C TOHKOM CTEeHKOM

b/B a a' b/B a a'
1,0000 0,6020 0,0750 0,5000 0,5920 0,0120
0,9500 0,6000 0,0700 0,4500 0,5915 0,0090
0,9000 0,5980 0,0640 0,4000 0,5910 0,0060
0,8500 0,5970 0,0550 0,3500 0,5900 0,0040
0,8000 0,5960 0,0450 0,3000 0,5895 0,0020
0,7500 0,5950 0,0370 0,2500 0,5890 0,0000
0,7000 0,5940 0,0300 0,2000 0,5880 -0,0020
0,6500 0,5935 0,0250 0,1500 0,5875 -0,0020
0,6000 0,5930 0,0180 0,1000 0,5870 -0,0020
0,5500 0,5925 0,0150 0,0500 0,5870 -0,0023

3HayeHus a U @' IPH 11are COOTHOLEHUH b/B, MeHbIlle yka3aHHOTro B Tab1. 3, onpenensioT TMHeHHON

WHTEPNOJIALIUEN.

[IPSIMOYT OJIBHBIN BOJIOCJIUB C TOHKOM CTEHKOM




Puc. 4

4.4.9. PaccTostHue OT rpeOHs BOJOCIIUBA 10 CTBOPA U3MEPEHUI HAropa JOJIKHO COCTABIATH /| = 4 hyax.
4.5. TpanenenaaibHbIC BOAOCIUBBI C TOHKOW CTEHKOM.

4.5.1. TpaneueuaanbHble BOJOCIMBBI C TOHKOW CTEHKOM MpeaHa3HauEHbl JUIsl U3MEPEHUH pacxoaa
KUJKOCTH, coziepkanieit ue 6onee 0,5 Kr/M° TBEPABIX B3BCIICHHBIX YAaCTHI], B KaHaIaX C
TparneuenJaIbHbIM ONEPEUHBbIM CeYeHHEM (pHC. 5).

4.5.2. TpeGoBaHuUs K KpOMKE BOJIOCIIHMBA, OOpalIEHHOM K BepXHeMY Obedy MOABOASIIETO KaHajla,

AQHAJIOTMYHBI YKA3aHHBIM JUJISl IPSMOYTOJIbHBIX BOIOCINBOB. HOpMUPOBaHbI BOJOCIUBEI, y KOTOPBIX tg a
=0,25 ntg a=1,00. OTKJIOHEHUS YIII0B, 00pPa30BaHHBIX OOKOBBIMM I'PaHsIMH U TIOPOI'OM BOJOCIIMBA, OT
HOPMHUPOBAHHBIX 3HAYECHUH HE JOJHKHBI MPEBHIMIATH + 2°, a MOTPEITHOCTh X U3MEPEHUH - He Ooiee 15'.

4.5.3. OcHOBHBIE pa3Mephl TpalelenJalbHbIX BOJOCINBOB I0JIKHBI yI0BIETBOPATH CIEAYIOINUM
YCIIOBHSIM:



Bb
P303mM;b£3,0M 0,1 b£hux£0,35b; 2 20,2 m; hyin = 0,05 m.

4.5.4. YpaBHEeHHE pacxo/ia AJis TparneueruaalbHOTO BOJJOCINBA C TOHKON CTEHKOW B OOIIEM ClTydae UMEeT
BU/I:

Q =CpC¢[b + 0,8(tga) h] .Jz_gh:“ (14)

4.5.5. PacuétHble popMyIbl pacxoaa Ui TPanenenJaTbHOTO BOIOCIINBA:

JUTst BojociauBa ¢ tga = 0,25 npu u3MepeHusix B M /e

Q=1,86b x h*% (15)
IIPH U3MEPCHHUSIX B M /4

Q= 6696 b x h*? (16)

Jlnst BomocnuBa ¢ tga = 1,00 B popmyist (15) u (16) BBogsT K03pdutinerT Gopmbl Cr, BEIYUCTSAEMBIN 11O
dbopmyite

" bt025h (17)

4.5.6. PaccTosiHMe CTBOpa U3MEPEHHM YPOBHS OT CTEHKH BOAOCHHBA /| (@ 3 hpax.
4.6. BogociuB ¢ moporom TpeyroJibHOro mpoguIs.

4.6.1. BomocauBbl ¢ MOPOTroM TPEYTroJbHOTO MPOQUIIS MPUMEHSIOT B OTHOCUTEIIBHO IIIMPOKUX KaHaIax
h

(B £0,5) nna u3smepenuii pacxoia KUIKOCTH, HE COAEpKaIel TAKEIBIX U BICKOMBIX HAHOCOB,
HampuMep, KpyImHOTO MecKa, TallbKi, OKAJTUHBI U T.11.

TPATIELIEMJIAJIBHBIN BOJIOCJIMB C TOHKOM CTEHKOM
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Puc. 5

4.6.2. COOTHOIIIEHHSI OCHOBHBIX pa3MepOB BOJOCIHBA C TIOPOTOM TPEYTOIBHOTO MPOGUIIS TPUBEICHBI HA
puc. 6.

Ecnu 1o ycmoBHsSIM yCTaHOBKH BOJIOCIMBA TIOTEPH HAIIOPa HE IMMUTUPOBAHBI, TO JUTHHY BOJIOCIINBA
JIOITYCKAETCSl YMEHBITUTB 110 3 hyax (B TOM umcie 10 hp,y ¢ BEpXOBOI CTOPOHBI TPeOHS U 10 2 hyax €
HU30BO#). [Tpr 3TOM BepXOBYIO M HU30BYIO IPaHH BOOCIIMBA JIOIYCKACTCS CONPATaTh ¢ JHOM KaHajia
BEPTUKAIBHBIMU yCTyHaMH (CM. puc. 6).

4.6.3. OcHOBHBIE pa3Mephl BOJIOCIUBA C TOPOTOM TPEYTOJbHOI0 MPOQUIIS TOIKHBI YAOBIETBOPATH
h b

cooTHOMEHUSIM: Ppin = 0,1 M; bmin=0,3M; P £3: h 32: hyin 30,03 M - st MOPOTOB, MOKPBITHIX
METAJUIOM WJTU TIACTUKOM; hpyin * 0,06 M - 111 GETOHHBIX TTOBEPXHOCTEH mopora.

4.6.4. I'pebeHpb BOJIOCTMBA JOJDKEH ObITh MPSIMOJIIMHEHHBIM U TOPU30HTAIBHBIM. [110CcKOCTH BEpX0OBOii 1
HU30BOM IpaHel BOJOCINBA JOJKHBI ObITh POBHBIMU U TJIaJIKUMHU.

4.6.5. YpaBHEHHE pacxo/ia JJsl BOAOCINBA C IIOPOTOM TPEYTOJIBHOTO PO UMEET BU/T

ﬂ 3 Joh 3R
Q=3£CDCV'& B (18)

Koaddumment cg = 1,163 mpu h 3 0,15 m.

Mpuh<0,15m
Cp =1,163 (1-"'—‘:'[:’“3)‘-‘".
h
L
3Hauenns KodpduienTa IPUBEIEHEI B TA0M. 2 IPUIOKEHUS.

4.6.6. Pacuétnble opMyIIbl pacxoaa Jisl BOJAOCIUBA C TIOPOTOM TpeyroibHOoro npoduss mpu h 2 0,15 m:



IIPH H3MEPEHHUSIX B M°/C

Q=1,982C, b x h**%; (19)
TIPH H3MEPEHHSIX B M°/4

Q=7137C, x b x h*~. (20)

4.7. BonociuB ¢ IOpOroM TPEYrojbHOro MPOoQuIIs ¢ IPOAOIbHBIM TPEYToNbHBIM (V - 00pa3HbIM)
BBIPE30OM

4.7.1. BogocauB ¢ TOpOroM TPEyrobHOro mpoduis ¢ mpoaotbHbIM (V - 00pa3HbIM) BEIPE30M

YCTaHABIIMBAIOT B PyCJie MPSMOYTOJIBLHOTO CEYCHHMSI ISl H3MEPEHUN pacxo/ia BOJIbI B KaHANIAX U
ecTecTBeHHbIX BogoTokax ¢ h/B £ 0,5 npu 6onpimux auanazoHax udMeHeHus pacxoaa (Qmax/Qmin * 50).

BOJOCJIMB C IIOPOI'OM TPEYT'OJIbHOI'O ITPO®UIIA

FF{E*&M&E{__I
a— ~ | | |
[ | |
0y v omg | |
! : \
. | | 1
1 1 i
_‘_/( L
hmax 2P 50
-r?‘hf B -
&\

Puc. 6



CopepxaHue B3BELICHHBIX HEPACTBOPUMBIX BEILIECTB HE JIOJKHO MPEBBIILIATH TPAHCIOPTUPYIOLIEH
CHOCOOHOCTH KaHajla B CTBOPE YCTAaHOBKHU BOJIOCIIHBA.

4.7.2. Pazamepsl BomociuBa (puc. 7) TOJDKHBI YIOBIETBOPITH clieaytonuM ycioBusim: DP/Py £2.5; b2 0,5
M; Pimin = 0,15 m; DP = b/2my,, rae my - K03 GUIIUEHT MOnepeyHoro yKJIOHa OTKOCOB BhIpe3a B IpeOHE

nopora, my = 10 nim 20 B 3aBUCUMOCTH OT Anamna3oHa U3MCHCHHUA pacXxoda BOAbI U HIMPUHBI KaHAJIA.

4.7.3. YpaBHEHHE pacxo/1a yepe3 Mopor TPEyTroabHOTO IPO(HIIS ¢ TPOIOTHHBIM TPEYTOIBHBIM BBIPE30M
HMEET BHU]L

Q—ﬂ.ﬂJE’Jr-ﬂr-Cn-ﬂmhn- 21)

4.7.4. Pacuétable hopMyIIBI pacxona:

TIPU H3MEPEHHSIX B M"/C
Q =2,505C, x Cy % Cp x mp x h*%; (22)

IIPH U3MEPEHHUSIX B M /4
Q =9019,6C, x C¢x Cpmy, x h*?, (23)

[Tpu h/DP > 1,0 ans mp = 10 koadduruent cq = 0,620 u 11t my, = 20 ko3 dunuent cq = 0,625; npu h/DP
£ 1,0 mns mp, = 10 koaddunment cq = 0,615 u st my, = 20 koabdumueHtT cq = 0,620.

[Tpu h £ DP koapdumment Cr= 1,0; mpu h > DP
Cr=1,0 - (1,0 - DP/h)*”.
3nauenus kodpdurmentra C, MPUHUMAIOT U3 Ta0J. 2 MPUIOKECHHUS.
4.7.5. PacctosHue ot rpe0Hs BogocnuBa 10 ctBopa usMeperuit 10DP £ /) 3 2hyay.
4.8. BogocuB ¢ MOporom Tparnenen1aabHoTo Tpoduis
4.8.1. BogociuB ¢ TOpOroM TparneneuaaabHoro npoduis MOKeT UMETh TparneluenaaaIbHOe Wi

MPsIMOYTOJIbHOE TIoTiepedHoe ceuenue (puc. §). Bogociausel mpenHa3HaueHsl Uil U3MEPEHUH pacxoa B
KaHATaX MPH COICPYKAHAM B XKHUAKOCTH TBEPIBIX HEPACTBOPHMBIX YaCTHI[ He Gomee 1 kr/m.



4.8.2. Pa3Mepsl U KOHCTPYKIUS BOJOCINBA C IOPOTrOM Tpanelen1aabHOro Npodus 10IKHBI
YAOBJIETBOPSATH clieayromuM yenousm: b*0,3 m; b/P22; P2 0,15 m; h/P £1,3; a=45°umu 0°; [, =
(3,4)hpax; 1= 0,8P.

4.8.3. YpaBHEHHE pacxo/ia BOJOCIIHBA C TTIOPOTOM TpaIeIeHIaTbHOr0 MPO(UIIT UMEET BH]T

Ehm
Q:CVXCDXCfXBn . (24)
3navenus C, IPUHUMAIOT 0 Ta0JI. 2 IPUIIOKEHUS.

BOZAOCJIMB C ITOPOI'OM TPEYT'OJIBHOI'O ITPO®WJIA C ITPOJOJIBHBIM TPEYT'OJIBHBIM (V

- ObPA3HBIM) BBIPE3OM
A-A 8-
73 P} P
:E :: 272 r :-—L
e e s
f |

P E L

BOJJOCJIMB C ITIOPOI'OM TPAIIELENJAJIBHOI'O [TPO®UIIA
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da - B KaHaJlaX Tpalnn€ucuaaJIbHOT'O IMMOMNICPEYHOr0o CCUCHUA

0 - B KaHaJIax MPSAMOYTOJILHOTO MOMEPEYHOTO CEUCHHS
Puc. 8

JI71st TOpOToB MPSMOYTOJIBHOTO ToTiepedHoro ceuenus (cM. puc. 86) Cp = (0,523 + 0,0707 h/P); nns
MTOPOTOB TpaIelEeHAATEHOTO monepedHoro ceueHus (cMm. puc. 8a) Cp= (0,523 + 0,056 h/P).

I[J'IFI MMOpOroB NpAMOYTOJIBHOT'O MOIICPEUHOTO CCUCHUS Cf = 1; IJIg TIOPOTroB TpallCCHAaJIbHOI'O

IIOINEPCUYHOI0 CCUCHUA

hige
=142~
Cr =145

4.8.4. PacuétHble popMyITBI pacxoa:

3
IIPU U3MEPEHUsIX B M/C

Q=3,132C, x Cp x C¢x B, x h*?;

3
MIPU U3MEPEHUSIX B M /4

(25)



Q=11275C, x Cp x C¢ x B, x h*%. (26)

4.9. Bogocius ¢ Oporom mpsiMOyTOJILHOTO TPOMHIIS ¢ 3aKPYTIIEHHONW BXOAHON KPOMKOH

4.9.1. BogociuBsl ¢ MOPOTOM MPSIMOYTOJIBHOTO MPOMUIIS C 3aKPYTIIEHHOM BXOAHON KPOMKOMH
IIpeAHa3HAYEHBbI U1 U3MEPEHHUM pacxo1a KUIKOCTH, HE COAEPKAIEH BIIEKOMBIX M KPYITHBIX
B3BELIIEHHBIX HaHOCOB. [lopor BoocnuBa (puc. 9) 10KEH UMETh TOPU30HTATIBHYO0, IPSMOYTOJIBHYIO B
TJIaHE TTOBEPXHOCTH JIIUHOM [ * 1,75 hyax, IIUPHUHOMN b, paBHOW MIUPHUHE MOBOISIIETO KaHAA.
IToBepXHOCTH BOJOCIINBA CONPSTaeTCsl C BEPXOBOU IPaHbIO TYroi OKPY>KHOCTH paguycoM R;, 3 0,2 hupay.
HuzoByto rpanps BOIOC/IMBA JJOMYCKAETCS BHIMOIHITH BEPTUKAIBHO MIIM HAKJIOHHO (YroJl HAKJIOHA HE
HOPMHUpPYETCH).

4.9.2. O0mas nnMHa mopora ¢ y4éToM pajauyca 3aKpyriieHHs J0JDKHA yA0BIETBOPATH YCIOBUIO her, * 1,3
1,95 hmax. TpeGoBaHus K MOABOSAIIEMY KaHAIY aHAJTOTMYHBI BOJOCIHMBY C IOPOTOM TPEYTOJIHHOTO

npodus.

4.9.3. JlomyckaeMble COOTHOIICHHSI HOPMUPYEMBIX Pa3MEpOB BOJIOCINBA U TTapaMeTpoB moToka: h/P £
1,5; h/[,<0,6; P2 0,15 M; b3 0,3 M; hyin = 0,06 M unu 0,03 5 11 = (3, 4) hpax.

4.9.4. OcHOBHOE ypaBHEHHE pacxo/a I BOJOCIUBA C TOPOTOM HPSMOYTOJIBHOTO MPOGUIIS UMEET BU

a2hic, ¢, fum

(27)
Pacuérubie popMysbl HIMEIOT BUJ:
IpU U3MEPEHUAX pacXoJa B M/c
Q=1,705C, x Cp x b x h*?, (28)
IpHU U3MEPECHUAX pacxoja B M/
Q=6138C, x Cp x b x h*”, (29)

BOJOCJIMB C ITOPOI'OM HPAMOYTOJIBHOT'O ITPODPUJIA C 3AKPYTJIEHHOM BXOJHOM
KPOMKOMU
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B pacuérHbix ¢popMynax B KauecTBe JeHCTBUTENFHOIO 3HAUEHUS IIUPUHBI TOpora b MPUHUMAIOT
HaMMeHbIIee U3 U3MEPEHHBIX 3HAUYEHUI IIUPUH B CEYEHUsX, cooTBeTcTBYIomUX (Rp + 0,05) M; 0,33 /;
0,50 /, oT BXOZHOTO TOpLIA IIOpOra.

4.9.5. KoaddurueHT pacxoaa cq ONPEAesIoT o Gopmyrie

ca=(1-0,0061,/b) x (1 - 0,0037,/h)*> (30)

WM 110 Ta0. 3 PUIIOKEHHUS.

h

Koadduument ckopoctu noaxona C, BHIOHPAIOT B 3aBUCUMOCTU OT COOTHOIIICHHS P 110 Ta6n. 2
TIPUIIOKEHHS.

4.9.6. CBOOOIHOE CTEUCHUE Yepe3 BOAOCIUB C IIOPOTOM MPSIMOYTOIBLHOTO TPOQHIIS 00eCIIeYnBaeTCst
npu

h £ 0,63 g h/P <0,5;
h £ 0,75 na h/P = (0,5 | 1,0);
h £ 0,80 g h/P > 1,0.

4.10. JIoTk1 KpUTHUYECKON TITyOUHBI C TOPJIIOBUHOM MPSMOYTOJIBHOTO MONEPEYHOr0 CeYeHUs (JIOTKU
Benrtypn)



4.10.1. JIOTKM KpUTHYECKOW TITyOMHBI C TOPIIOBHHOM MPSIMOYTOIHHOTO TIONEPEYHOTO CeYCHUS (JIOTKH
BenTypn) npeaHa3HaueHsl JUIsl K3MEPEHUH pacxo/1a )KUJKOCTH B €CTECTBEHHBIX BOJJOTOKAaX M KaHajax
MIPOU3BOJILHON (DOPMBI, TPEHUMYIIECTBEHHO MPSMOYTOJIILHOTO ceueHus. PEKOMEH IyeTcsl IPUMEHSTh
JIOTKH JBYX TUIOB: ¢ OOKOBBIM C)KaTHEM IIPH TOPU30HTaIBHOM JHE (0e3 mopora) (puc. 10a) u 6e3
OOKOBOTO C)KaTus ¢ JOHHBIM IoporoM (puc. 100). JIoTku nepBoro Tuma peKOMEHIYIOTCS ISl U3MEPEHUN
pacxojia B3BECCHECYILUX KHUIKOCTEH.

4.10.2. KoHCTpyKIIUS U pa3Mephl JIOTKOB KPUTHUECKOU TITyOHHBI TIOJKHBI yIOBIETBOPATH CJIEIYIOIIAM
YCIIOBUSIM:

MTOIBOJISIIIMIA y9aCTOK KaHala JOJKEH OBITh MPSIMOTUHEHHBIM Ha paccTossHUU F * 6 hp,y (cM. puc. 10).
ConpspxeHue TopJOBUHBI JIOTKA C MOJBOAAIIUM YYAaCTKOM BBITIOJIHAIOT B BUJIE KPUBOJIUHEITHOTO
KoH(Y30pa ¢ BEpTUKAIBHBIMY CTEHKAMH, OUepUeHHBIMHU 110 paauycy R =2 (B - b) qmunoit [, = 1,32 (B -
b). Paccrosinuie oT Hauana koH(y30pa A0 OTBEPCTHS WU IIETU B CTEHKE MOABOISAIIETO yyacTKa KaHala
JUTSI COOOIIEHHMSI C YCIIOKOUTEIBHBIM YCTPOMCTBOM JIOJKHO COCTABIIATH /] (@ 3 hpax.

['opnoBuHa JI0TKA ¢ TOPU30HTAIIBHBIM JHOM U BEPTUKAIbHBIMU MapaJUIEIbHBIMU CTEHKAMM JI0J>KHA
umets muHy [ = (1,5 | 2,0) hpax. U1 J0TKA ¢ JOHHBIM CXKATHEM JTOJDKHBI coOmroaarhes ycnosus: P2 0,15
M; R; = 4P. BoixoaHoii yuactok anuHoi D = 3 (B - b) nomken uMeTh BepTUKaIbHBIE PACXOIAIIUECS
cTeHKU. Ecnu moTepu Hamopa npu MCTEUYEHUH U3 JIOTKA HE JIMMUTUPOBAHBI, JOITYCKAETCS YMEHbBIIIEHUE
JUITMHBI BBIXOJIHOTO y4acTka D BIBOE NpH COXpaHEHUH TAHTE€HCA yTIJla PaCIIUPEHUs CTEHOK B IJIAHE HE
6ounee 1: 6.

CXEMBI JIOTKOB BEHTYPHU
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a - ¢ OOKOBBIM C)KaTHEM ITOTOKA,

0 - ¢ moporom 6e3 6OKOBOTO C:KaTHsl TOTOKA

Puc. 10

4.10.3. IlIupuna ropaosunsl JoTka b * 0,1 M. Hlupuna nonBozsiero yuyactka kanana B £ 5,0 m.
MakcumanbHBIM HAmop HaJI IHOM TOPJIOBHHBI HE JOJKEH ObITh OoJiee 2,0 M miu 3 b.

4.10.4. Pacxon uepes n10Tok BenTypu B 00111eM citydae OnpeAesisioT M0 YPaBHEHUIO

AR, -b-b32
Q=TFS Cove o

4.10.5. Pacuérnbie ¢popMysl pacxoa:

TIPU H3MEPEHHSIX B M"/C

Q=1705C, x Cp x b x h*?, (32)

3
MIPU U3MEPEHUSAX B M~/4



Q=6138C, x Cp x b x h**. (33)

JleficTBUTENBbHOE 3HAYEHUE IMPUHBI TOPJIOBUHBI JJOTKA MPU pacy€Tax MPUHUMAIOT COTVIACHO YKa3aHUsIM
B1.4.9.4.

4.10.6. Koapdumment pacxona cq onpenensitot mo dhopmyde (30) wim mo Tadi. 3 mpuiaoKeHus.
4.11. Jlotku [Tapmanna

4.11.1. Jlotku ITapmainna npeaHa3sHaueHbl JUIsl U3MEPEHUS PacXo/1a KUIAKOCTH B KaHAJIax
IPSIMOYTOJIBHOTO MONEPEYHOro ce4eHus. FIX MOXKHO Takxe MPUMEHSATH JUIsl U3MEPEHUH pacxona B
KaHajlaX TparneuenJalbHOI0 CEUEHUsI U B €CTECTBEHHBIX BOJIOTOKAX.

4.11.2. Cxema notka [lapmamia npuseneHa Ha puc. 11. B otimnune ot notkoB Bentypu notku Iapmanna
Pa3IMYHOM MPOMYCKHON CIIOCOOHOCTH HE SIBJISIOTCS T€OMETPUUYECKU OJOOHBIMU U UX TUAPABINYECKHE
XapaKTEPUCTUKH OBUIM SKCIIEPUMEHTAIBHO MOJIyYEHbBI AJIs1 ONPEeSIEHHBIX HOPMaIU30BaHHbIX
TUIIOPA3MEPOB.

B Tabn. 4 npuBeneHsl pa3Mepsl HOPMaIM30BaHHBIX JOTKOB [lapmania. DTUMU pa3MepaMu clieayer
PYKOBOJACTBOBATHCS IIPU UCIOIB30BaHUH JIOTKOB [lapmaiia.

4.11.3. IIpu conpsiK€eHUH C MOABOASANIMMHU KaHaJIaMH, IIIMPUHA KOTOPBIX OTJIMYAETCS OT pa3mepa By, B
Tab1. 4, clneayer NPUMEHATh conpspKeHHs. PopMa COpSIraloIyuX 3JI€MEHTOB B IUIAHE 3aBUCHUT OT
cootHomieHus L/b. ITpu L/b * 4,4 MmoxHO rcTions30BaTh 1100y Gopmy, ipu Li/b ot 4,4 1o 2,4 MOKHO
MIPUMEHSITH MPSMOJIMHEIHBIE CTEHKH C yTJIOM HakioHa 45°, ipu L/b ot 2,4 1o 1,14 pekomeHnayercs
HCIIOIh30BaTh 3aKPYTIAEHHBIC B TUIAHE CTEHKH C paanycoMm 3akpyrienus R =2 (B - By) (cm. puc. 11).

JIOTOK ITAPIIIAJIJIA
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Puc. 11

Ecnu mmpuna noaoasimiero kanana By < By, To conpspkenue npu B - B, = 0,3 M 111 totkoB NN 1-10 u
B; - Bk=0,6 M 1151 notkoB NN 11-21, criegyeT ocymecTBIsTh HpU MOMOIIM MPSAMOJIUHEHHBIX B IJIaHE
CTEHOK C YKJIOHOM My 1:15. Ilpu B - By GoJbIle yka3aHHBIX MPEAEIOB CIEAYET PACCMOTPETh
BO3MOKHOCTb ITpUMeHeHus JoTka [lapiianna npyroro tunopasmepa.

B tabnuue 4 ykazaHbl Tak)keé MUHUMAJIbHBIC 3HAYCHHUSI TTHHBI L) BEIXOJAHOM ceKIuu u e€ mupuHsl B,. B
3aBUCHMOCTH OT IIUPUHBI OTBOASAIIETO KaHalla UX MOXKHO YBEJIIMUMBATH 10 HEOOXOAUMOTO 110 MECTHBIM

YCIIOBUSIM 3HAYCHHsI, COXpaHss YKazaHHBIA TaHTeHC HakioHa K oc (1:6). BricoTy cTteHok D n0TKOB
[Tapmania cienyer IpUHUMATD UCXOJS U3 MECTHBIX YCIOBUH, HO HE MEHEe

D=hpx-02M

4.11.4. Pacxon uepe3 notok [lapmania B 001iem cirydae onpeesnsoT 0 ypaBHEHUIO

Q=Cobh". (34)

Pacuérnrie hopmynel pacxona:

TIPU H3MEPEHHSIX B M"/C



TIPU M3MEPEHHSIX B M°/4

Q :C()b hn,

Q=13600 Cob h™.

(35)

(36)

3navenus ko3 dunmenta Cy, CTETICHH N, a TAKXKe NpeIebl n3MepeHuit 1oTkoB [lapiania npuBeaeHs B

TadII. 5.

4.11.5. Jlotku [Tapimania cneayeT MpUMEHSITh B peKUME CBOOOTHOTO (HE3aTOIUICHHOTO) UCTCUCHHUS.

3HadyeHUSA MpEaACIbHOTO OTHOCUTECIIBHOI'O 3aTOIVICHUA hn COCTaBJIAKOT. IJIs1 JIOTKOB C I.HHpPIHOfI

ropsioBuHsl b 10 1,0 M (NN 1-7 tabmn. 4) h, = 0,6, nns notkoB ¢ b ot 1,0 1o 2,4 M (NN 8-13) h, = 0,7, nus

7n0TkoB ¢ b > 2,4 M (NN 14-21) h; =0,8.

4.12. OTKII0OHEHHS OT pa3MEPOB UM UX COOTHOLIEHUH, HE YKa3aHHbIE B COOTBETCTBYIOIIMX ITYHKTAX
pazzaena 4, MOKHO CUUTATh IOMYCTUMBIMH, €CJIH OHH HE MPEeBBIIIAIOT 1,5% OT HOPMUPOBAHHBIX
3HAYCHHU pa3MepoB (COOTHOIICHUH).

OcHoBHbIE pazmepsl J10TKOB [lapmaJnia

Tabmnura 4

NN BxopaHnas cexius CeKI1vsi TOPIOBUHBI Brixomnas cexius
L, Iy B, b L. P, L, B, P,

1 0,610 0,415 0,40 0,152 0,305 0,115 0,61 0,39 0,08
2 1,325 0,900 0,78 0,25 0,60 0,23 0,92 0,55 0,08
3 1,450 0,920 0,84 0,30 0,60 0,23 0,92 0,60 0,08
4 1,450 0,987 1,08 0,50 0,60 0,23 0,92 0,80 0,08
5 1,530 1,020 1,20 0,60 0,60 0,23 0,92 0,90 0,08
6 1,575 1,074 1,38 0,75 0,60 0,23 0,92 1,05 0,08
7 1,650 1,121 1,56 0,90 0,60 0,23 0,92 1,20 0,08
8 1,705 1,161 1,68 1,00 0,60 0,23 0,92 1,30 0,08
9 1,800 1,227 1,92 1,20 0,60 0,23 0,92 1,50 0,08
10 1,950 1,329 2,28 1,50 0,60 0,23 0,92 1,80 0,08
11 2,100 1,427 2,64 1,80 0,60 0,23 0,92 2,10 0,08
12 2,250 1,534 3,00 2,10 0,60 0,23 0,92 2,40 0,08
13 2,400 1,636 3,36 2,40 0,60 0,23 0,92 2,70 0,08
14 4,27 1,83 4,76 3,05 0,91 0,343 1,83 3,66 0,152
15 4,88 2,03 5,61 3,56 0,91 0,343 2,44 4,47 0,152
16 7,62 2,34 7,62 4,57 1,22 0,457 3,05 3,59 0,229
17 9,14 2,84 9,14 6,10 1,83 0,686 3,66 7,32 0,305
18 10,67 3,35 10,67 7,62 1,83 0,686 3,96 8,94 0,305
19 12,31 3,86 12,31 9,14 1,83 0,686 4,27 10,57 0,305
20 15,48 4,88 15,48 12,19 1,83 0,686 4,88 13,82 0,305
21 18,53 5,89 18,53 15,24 1,83 0,686 6,10 17,27 0,305




Taobmuma 5

OcHoOBHBIE XapaKTepUCTHKH JI0TKOB [lapmasaa

NN Ilvupuna 3HaueHus 3HaueHus N3mepsiemsble MakcumainbHbie
rOpJ0BUHBI b, M |k03ddunnenta Cy CTETeHU pacxobl M>/c 3HAYCHHS BEPXHHUX
YpaBHEHUH Mun. | Makc. Quax | TPEAEIOB U3MEPEHUI
pacxoman Quin Hariopa hy m
1 0,152 2,192 1,494 0,004 0,06 0,3
2 0,25 2,243 1,513 0,008 0,16 0,45
3 0,30 2,263 1,521 0,034 0,4 0,75
4 0,50 2,318 1,541 0,05 0,63 0,75
5 0,60 2,338 1,548 0,07 0,85 0,75
6 0,75 2,363 1,557 0,09 1,10 0,75
7 0,90 2,386 1,565 0,12 1,25 0,75
8 1,00 2,397 1,569 0,135 1,5 0,80
9 1,20 2,420 1,577 0,18 2,0 0,80
10 1,50 2,445 1,586 0,24 2,5 0,80
11 1,80 2,467 1,593 0,29 3,0 0,80
12 2,10 2,483 1,599 0,336 3,6 0,80
13 2,40 2,486 1,60 0,45 4,5 0,85
14 3,05 2,457 1,60 0,45 8,28 1,07
15 3,56 2,431 1,60 0,45 14,68 1,37
16 4,57 2,405 1,60 0,45 25,04 1,67
17 6,10 2,379 1,60 0,45 37,07 1,83
18 7,62 2,363 1,60 0,45 47,16 1,83
19 9,14 2,352 1,60 0,60 74,7 1,83
20 12,19 2,339 1,60 0,60 74,7 1,83
21 15,24 2,331 1,60 0,75 93,0 1,83

[IpuBenennsie B Tabauie 3HaueHUs K03 duimeHToB pacxona Co ¥ moKa3aresnael CTeneH: N MOKHO
UCTIONIB30BATh, €CJIN OTKJIIOHEHHE (PaKTHIECKOM MIMPHUHBI TOPIIOBUHBI JIOTKA OT YKa3aHHOH B TaOuuIle He
npesbiaeT + 5%.

5. TPEBOBAHMSI K YCTAHOBKE CPEJICTB UI3MEPEHUI YPOBHSI

5.1. Pacxogomepsl co cTaHAAPTHBIMU BOJOCIMBAMH M JIOTKAMHU JIOITYCKAETCA KOMIUJIEKTOBATh
OyHWKOBBIMH, EMKOCTHBIMH, TEH30METPUUECKUMHU, aKyCTHUECKIMH YpOBHEMepamMu, TupMaHOMETPaMH -
YPOBHEMEPAMH, a TAK)KE IITPUXOBBIMU MepaMu (YPOBHEMEPHBIMU peiikaMu). BEIOOp KOHKPETHBIX
CPEIICTB U3MEPEHHM YPOBHS 3aBUCUT OT yCIOBUN U3MEPEHHI U AOMYCKAEMO MOTPEIIHOCTH
pacxoomepa.

5.2. CpenctBa u3MepEeHUN yPOBHSI IOJKHBI YIOBJIETBOPSITH:

OyMKOBBIE YPOBHEMEPHI U YPOBHEMEPHI 001IenpoMbITiuieHHOro HazHayeHus - [OCT 15983-81;




nudmanoMeTpsl - ypoBHeMmepsl - [OCT 18140-84;

aKyCTUYECKHE YPOBHEMEDPBI, YPOBHEMEPHI C IIOIPYKHBIMH JATYUKAMHU, a TAKXKE IITPUXOBBIE MEPBI TIUHBI
- TEXHUYECKHUM YCIIOBUSAM Ha JAHHBIC BUBI CPEACTB U3MEPEHUN.

5.3. JlomyckaeTcsi IpUMEHSTh UTOJIbYAThIE PEUKH C HOHUYCOM, KPIOUYKOBBIE PEUKH, TbE30METPUUECKUE
TpyOKHU CO LIKaJIOW U IpyTUe CPEACTBa, IPOLIEAIINE UCTIBITAHUS B YCTAHOBJIEHHOM IOPSIJIKE.

5.4. Ha oObekTax, He IMEIOIIMX UCTOYHUKOB BHEIIHET0 YHEPrOCHAOKEHNUS, IPU HEOOXOJUMOCTH
o0ecrieueHns HePEPHIBHOTO (CUCTEMATHUYECKOTO) KOHTPOJISI CIIEyEeT MPUMEHSITh MEXaHHUECKUE 1
JNIEKTPOHHBIE (C ABTOHOMHBIM MMUTAHHUEM ) TIPUOOPBHI.

5.5. [paayHpoBKY IIKaJ IPHOOPOB IPOBOAT B SAMHHUIAX Pacxoma (M>/c, M°/4), a TaKKe B IIPOLICHTAX OT
BEPXHETO IIpeieIia U3MEPEHUH 110 pacxony. [lomyckaercs rpagyupoBKa YpOBHEMEPOB B €AMHULIAX JIUHBI
(M, MMm).

5.6. CpenctBa U3MEpEHU YPOBHSI, BXOJSIINE B CUCTEMY IIEHTPAITM30BAaHHOTO KOHTPOJIA U YIIPABJICHUS,
JIOJ>KHBI IMETh CTAHIAPTHBIA TOKOBBIN, YACTOTHBIM WJIM KOAOBBIN BBIXOIHOW CUTHAJL.

5.7. YpoBHEMEpBI UM UX YyBCTBUTEINIbHBIE 3JIEMEHTHI (OyIiKH, MHEBMOMETpUYECKHE TPYOKH)
YCTAHABIIMBAIOT B YCIIOKOUTENBHBIX KOJOAAX, HUIIAX U COCYJ1aX, yI0BIETBOPSIOUINX TPEOOBAHUSM II.
4.1.11.

5.8. TpeboBaHMs K yCTaHOBKE aKyCTHUECKUX YPOBHEMEPOB (Pacxo10MEpOB)

5.8.1. AkycTrdeckne ypoBHEMEPHI ClIeIyET MPUMEHSATh B OCHOBHOM IPY U3MEPEHHUH Pacxo/ia
HedTeconepKalX U APYTUX MPOMBIIIIEHHBIX CTOYHBIX BOJ], COAEPIKAIINX BEIIECTBA, HATUMAIOIIIE Ha
NepBUYHbIE MpeoOpa3oBaTen ypoBHEMEPOB (Oyilku, TpyOKH, CTEPIKHU), T.K. OHU SBJISIOTCS
OECKOHTAKTHBIMH IPUOOPAMU U HE UMEIOT JIEMEHTOB, COMPUKACAIOIINXCS CO CTOYHOH JKUAKOCTBIO.

B pAAc CiiydacB aKyCTHYCCKUC YPOBHEMCEPBI MOKHO IPUMCHATH U ITPU U3MCPCHUHN PACXO0Ja T'OPOACKUX
CTOYHBIX BOJ.

5.8.2. Axyctudeckue nmpeoOpa3oBaTesid YPOBHEMEPOB CIIEIyeT paclojaraTh, Kak MpaBuiio, B
YpPOBHEMEPHBIX Kosoax (cM. puc. 12A). Eciau pazmepst konoamna medee 0,7x0,7 M, TO 1711 yCTAaHOBKH
npeoOpa3oBarTes yCTpauBaoT CIEUUAIbHBIC TPUCIIOCOOICHUS, KOHCTPYKIIUH KOTOPBIX MIPUBOASTCS B
9KCIUTYyaTallMOHHOM TOKyMEHTAllMU Ha ypoBHeMep. JlomyckaeTcs yCTaHOBKA aKyCTHYECKUX
npeoOpa3oBaresnell HemoCpeACTBEHHO Ha/l TOBEPXHOCTHIO )KUKOCTH B MOABOISIEM YYaCTKE JIOTKA UITH
BozocauBa (cM. puc. 12B), HO B 3TUX cllydasx HEOOXOAUMO IPETyCMOTPETh MEPHI IO MPETOTBPALIEHUIO
oOMep3aHus U OTJIOKEHHS UHES B HUKHEH yacTH npeoOpa3oBartess.

Paccrostare Hy oT HMKHEH yacTH (TIOCKOCTH OTCUETA) aKyCTUYECKOTO mpeodpa3oBaTens 10
MaKCUMAaJIbHOTO YPOBHS KHUJIKOCTH B KaHae (KOJIO/IIIE) 3aBUCUT OT KOHCTPYKIIMHU mpeoOpazoBarens. Kak
npasuio, Hy, = 1,0,0,5 m.

5.8.3. Ilepenaromue npeobpazoBaTeay akyCTHUECKHX YPOBHEMEPOB CIIElyeT pacioaraTh B
OTaIUIMBaEMBIX MOMEIIeHHAX (OyaKax, mkadax). Paccrosiare oT IEpBUYHOTO MPeodpa3oBaTes 10
Nepearollero npeodpazoBaTess 3aBUCUT OT KOHCTPYKLIUHU ypoBHeMepa. Kak mpaBuiio, OHO He I0JIKHO
npesbimath 50-70 M.

5.9. TpeGoBaHus K yCTaHOBKE TU(PMAHOMETPOB - YPOBHEMEPOB

5.9.1. lupmaHOMETpHI - YPOBHEMEPHI YCTAHABIUBAIOT, KaK MPABUIIO, IO CXEME ITHEBMOMETPHUECKUX
(6ap6oTaxxnbIX) ypoBHEeMepOB (puc. 13) uinu o cxeme "mox ypoBens" (puc. 14).



5.9.2. [THeBMomeTpuueckue (0apOOTaKHBIE) YPOBHEMEPHI MOTYT OBITH C IICHTPAIN30BaHHBIM (puc. 13a)
WIJIM aBTOHOMHBIM (pHc. 130) MICTOYHHKOM CKaTOTro BO3AyXa. B KauecTBe EHTPaTM30BaHHOTO NCTOYHHUKA
C)KaTOTro BO3/yXa UCTIONB3YIOTCS, HAIPUMED, CETh MI0J]aul BO3/lyXa B a3POTCHKH WJIH TPOMBIILIICHHbIE
CETH CXKAaTOro BO3yxa. B kauecTBe aBTOHOMHBIX HCTOYHUKOB MOXHO ITPUMEHSTH MUKPOKOMIIPECCOPBHI, a
TaKoke OAJTOHBI C CHKAaTHIM BO3/LyXOM HJIM HHEPTHBIM Ta30M.

5.9.3. CoenuHuUTENbHBIC TUHUN AU(PMAHOMETPOB - YPOBHEMEPOB C THEBMOMETPUYECKIMHU TPyOKaMu
JTOJIKHBI OBITH BBIMOJIHEHBI U3 TPYO BHYTpeHHUM AuaMeTpoM 8-10 MM U YJI03KEHBI ¢ YKIIOHOM HE MEHEee
0,01 (moawém ot TpyOKkH k nudmanomeTpy). iMHa COETUHUTENBHBIX JIMHUN HE TOJDKHA TpeBbImath 100
M.

5.9.4. [THeBMOMETpUUYECKYIO TPYOKY YCTaHABIMBAIOT TaK, YTOOBI INTOCKOCTh HUKHETO 00pe3a e
COBIaJ[ajia ¢ TUIOCKOCTHIO TPEOHS BOJOCIMBA WIIH JHA JIOTKA.

CXEMA YCTAHOBKU AKYCTUYECKOI'O YPOBHEMEPA
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1 - akycTHUECKHil TpeoOpa3oBartesb, 2 - Mepenaronmii npeodpa3oBaTelib, 3 - KaHal, 4 - ypOBHEMEPHbBIH
KOJIOZIET, 5 - MpUOOpHBIH mKad.



Puc. 12

CXEMbI YCTAHOBKHM THEBMOMETPUYECKHNX YPOBHEMEPOB

177777777

a-c¢ HOHaqeﬁ BO3yXa U3 HCHTPAJTIU30BAHHOI'O HCTOYHHMKA,
0 - C aBTOHOMHBIM HCTOYHHUKOM CXKATOI'0 BO31yXxa.

1 - U3MepUTETbHBIN JIOTOK WJIK BOJIOCIHUB; 2 - YCIIOKOUTEIBHOE YCTPOUCTBO; 3 - MHEBMOMETPHUECKAS
TpyOKa; 4 - OT UCTOYHHMKA CKATOTO BO3/AYXa; 5 - yCTPOMCTBO AJIsE KOHTPOJIS pacxoja Bo3ayxa; 6 -
nudmaHoMeTp; 7 - TpyOKa mojauu Bo3ayxa; 8 - MUKpOKOMIIpeccop (BapuaHT); 9 - 0aJUIOH CO CKAaThIM
Bo3nyxoMm; 10 - pegykTop.

Puc. 13

5.9.5. Pacxox Bo3ayxa, MoJaBaeMoOro B COSTMHUTEBHYIO JIMHUIO, TOJDKEH ObITh He Oosee 0,5 em/e.
JlaBneHue BO3ayXa JOJDKHO MPEBBINIATh JaBJIEHUE B IIockocTh otcuéra Ha 500 I1a (50 KFC/Mz) npu
MaKCHMAaJIbHOM YPOBHE B YCIIOKOUTEILHOM KoJioate (auie). st mudpMaHOMETPOB- yPOBHEMEPOB,
paboTaronux npu Temmneparype Huxe Munyc 5°C, Bo3ayX, Mo/IaBaeMblil B COEAMHUTEIBHYIO TUHUIO,
JOJDKCH OBITh OCYIICH IMPHU MTOMOIIN CHUJTHKATesIsl HJIH UHBIM CITIOCOOOM.



5.9.6. Ilpu ucnonabp30BaHUM LIEHTPAIIM30BAHHOTO UCTOYHHKA CKATOr0 BO3/1yXa HA COETUHUTEIBbHOM
JAUHUY (10 AUpMaHOMETpPa) CleAyeT yCTaHABIMBATh PETryJIATOp BO3LyXa (WM PETYIUPYIOIME BEHTUIIN)
U POTaMETP WJIM KOHTPOJIbHBIN CTaKaHYMK (ITy3bIPbKOBBII pacxooMep) UIsl UHIUKALMU pacxoa
BO3ayxa. [Ipu ucnonp3oBaHUM OAJUIOHA C CKATBHIM BO3yXOM, KPOME TOT0, CIEAYET MPeTyCMOTPETh

peILyKTOp.

[Ipu ucnonb30BaHUHM MUKPOKOMIIPECCOPA JOCTATOYHO, KaK MIPaBUIIO, YCTAHOBUTH KOHTPOJIbHBIN
CTaKaHYMK ¥ BEHTHJIb WJIU KPaH.

5.9.7. YcranoBky nudpmanoMeTpa "Mmoj1 ypoBeHb' UCHONB3YIOT B CIIy4asx, KOTJa KaHall C JIOTKOM WJTH
BOAOC/IMBOM IMPOXOAUT B HACBIIIN HUJIN B6JII/I?>I/I JIOTKA NUJIX BOAOCJTINBA UMECTCS I1OABAJIBHOC UJIN
3ariny0JIeHHOe MOMENIeHNe, HallpuMep, HacOCHast cTaHIus (puc. 14).

5.9.8. CoenuHuUTENbHBIC TUHUN JU()MAHOMETPOB, YCTAHOBICHHBIX "TT0/I YPOBEHB'", BBITIOHSIOT U3
TpyOOK BHYTPEHHUM MaMeTpoM He MeHee 20 MM.

VYKIJIOH COeTMHUTENbHBIX JIMHUM TOJDKEH OBITh He MeHee 1:10 ¢ mogbpéMOM OT YCTIOKOUTEITLHOTO KOJIO/II1a
(aumm, cocyna) Kk mupmanomerpy. JmMHa coeIMHUTENTFHON JIMHUK HE TOJDKHA TpeBhImaTh 30 M.

5.9.9. Ilpu n3MepeHusIX pacxo/ia 3arpsA3HEHHOMN )KUIKOCTH Ha COEIMHUTENBHOM JINHUU TIEpe]
Tu(HMaHOMETPOM YCTaHABJIMBAIOT OTCTOMHBINA COCY/T M IPUCTIOCOOJICHHE JIJIsl TPOMBIBKH JIMHUHM YUCTON
BOJIOM.

5.9.10. YpaBHUTENBHBIN COCY], MOAKIIOUEHHBIH K MOJIOCTH HU3KOTO JaBleHUs AuPMaHOMETpA,
YCTaHABIIMBAIOT TaK, YTOOBI )KUJIKOCTh B HEM OblJIa HA YPOBHE IUIOCKOCTH OTCUETA U3MEPUTEIBLHOTO
yCTpOKCTBaA (Ha ypOBHE JTHA FOPJIOBHHBI JIOTKA MJIM TIOPOTa BOJIOCIUBA).

Bosne nudpmanomerpa He0OX0UMO YCTAaHOBUTH periep (MapKy) JUIsi IPOBEPKH STOTO YPOBHSI.

5.10. TpeboBaHus K yCTAaHOBKE YPOBHEMEPOB C MOTPYKHBIMH JATIYMKAMH.

5.10.1. TTorpyxHble TaTYUKH, HATPUMED, C TEH30UyBCTBUTEIBHON MEMOpaHOH, CIeIyeT YCTaHABIUBATh

Tak, YTOOBI INIOCKOCTH OTCYETA YPOBHA COBIIajgajia € FOpI/ISOHTaJIBHOﬁ IIJIOCKOCTBIO Ha YPOBHC IOpoOra
BOAOCIIMBaA UJIX JHA JIOTKA.

CXEMA YCTAHOBKU JUOMAHOMETPA "I10 YPOBEHb"



] - yCIIOKOUTENBHBINA KOJIOEL]
2 - COEIMHUTEIIbHAS JTUHUS

3 - KOHTpOJIbHAS TPYyOKa

4 - oTcTOHBIN cocyn

5 - YpaBHUTEIBHBIN COCY [

6 - nudpmanomeTp

Puc. 14

5.10.2. TTorpy»xHble TaTYUKU YPOBHS COSAMHSIOT C OJIOKOM MUTAHUS U U3MEPUTEIHHBIM
npeoOpaszoBaresneM JTuHuel cBs3u. Hanbonbiee paccTosiHiE OT JaTYUKA 10 U3MEPUTEIHHOTO
peoOpa3oBaTess 3aBUCUT OT CONPOTUBIICHUS JIMHUN CBSA3H.

5.10.3. TIpu u3MepeHusx ypoBHs 3arpsi3HEHHBIX JKUAKOCTEH, HapuMep, HEOUUIIIEHHBIX CTOYHBIX BOJL
MOTPY>KHOM JATUMK JTOJIKEH ObITh CHA0XKEH 3aLUTHBIM OJIOKOM, MPETOXPAHSIOLIUM UyBCTBUTEIbHbII
AJIEMEHT JAaTYMKa OT COIPUKOCHOBEHMSI C U3MEPSAEMOM KUAKOCTBIO.

5.11. Yka3aHus mo o0paboTKe BBIXOJHOTO CHUTHAJIa ypOBHEMEPA U TOJIyYSHHS 3HAUCHUH CyMMapHOTO
pacxozaa (00bEMa) KUAKOCTH

5.11.1. BeIXoaHbIE CHTHAJIBI COBPEMEHHBIX YPOBHEMEPORB MPOIOPIHOHAIBHBI, KaK MPABUIIO, YPOBHIO
KUAKOCTH. J{71s TOTydYeHus 3HAaYeHUH pacxoia U 00bEMa U3MEPSIEMOH JKUIKOCTH MTPUMEHSIFOT HECKOJIBLKO
CcIoco0O0B.

5.11.2. Ilpu HanU4YMK BTOPUYHOTO CAaMOIUIIYIIEro MpUOopa NPUMEHSIOT paBHOMEPHBIE IPOLICHTHBIE
mikaisl (auarpaMmmel), 100% KOTOPBIX COOTBETCTBYIOT BEPXHEMY Ipeey U3MepeHus yposHemepa. [lpu
00paboTKe AUarpaMM IMOJIb3YIOTCS IPayHPOBOUYHBIMU TaOIHULAMH, COCTABIEHHBIMU /7151 TAHHOTO



pacxonomepa (¢ y4€ToM rmapaMeTpoB BOJOCIMBA WM JIOTKA). TakuM crmocoOoM MoTy4yaroT JOCTOBEPHBIE
JAHHBIC O pacxojie U 00BEME KHUIKOCTH, HO 3TOT CIOCO0 TOCTATOYHO TPYINOEMOK, a €r0 IOCTOBEPHOCTh
3aBUCHUT OT KBaJTU(UKAITUH JIUI], 00padaTHIBAIOIINX JUATPAMMBI.

5.11.3. IIpu HE0OXOAUMOCTH MOIYUYEHHUS CUTHAJIA IPOMIOPIIMOHAIBHOTO PACXO0/y B CXEME pacxoioMmepa
HE00XO0AMMO MIPEyCMOTPETh HEIMHEHHBIH ITpeoOpa3oBarTeb, HACTPOHKY KOTOPOIO ClIeAyeT IPOBOIUTH,
UCTIONB3YS I'PaJyUpOBOYHBIE TaOIUIIBI JaHHOTO pacxoaomepa. [Ipu Hanuyuu HelnuHEHHOTO
peoOpa3oBaTeIs B CXEMY pacxoJoMepa ClIeyeT BKII0UaTh CyMMATOp JAJIs MOJIy4YeHHs 3HaUeHUH 00bEMa
KHUJKOCTHU 32 ONPEENIEHHBIN OTPE30K BPEMEHHU.

5.11.4. Ilpu Hannuuu HA 00BEKTaX BOAOCHAOXKeHUs win KaHanu3anuu [I9BM B cxeme pacxogomepa

HeoOxoauMo npexycmotpeTs yetaHoBky ALIIT (ananoro-nmmudpoBoro npeodpazoBartens) U JHHUIO CBI3U K
I[I5BM.

6. TPEFOBAHMS K KBAJIM®UKAIIAU UCIIOJTHUTEJIEN U TEXHUKE
BE3OITACHOCTHU PABOT

6.1. M3mepenus pacxo/ia KUAKOCTU MPU TOMOIIHM BOJOCIUBOB U JOTKOB JOJIKHBI TPOBOAUTH
WCIIOJIHUTEIN, UMEIOIINE 00pa30BaHUE HE HUKE CPEIHETO CIEeNaIbHOI0, U3yUYHBILNE HACTOSAIIYIO
PEKOMEHIALUI0, HHCTPYKLIMHU 110 HKCILTyaTaliu CPEICTB U3MEPEHUH, IIEPEYUCIICHHBIX B pas3Ml. S.
6.2. ITpu 06opya0BaHUHM BOJIOCIMBOB WIJIH JIOTKOB CPEACTBAMHU U3MEPEHHUM YPOBHS KUIKOCTH,
BXOIAIIHUMHU B COCTAB aBTOMATH3UPOBAHHOI'O WM JUCTAHIIMOHHOI'O KOHTPOJIA U YIIPABJIICHUA U
TpeOyIOIMMH HaJIUYUs UCTOYHUKOB 3JIEKTPOIHEPTUH, UCTIOTHUTEIH, BHITOTHSIOIIUE U3MEPEHHUS,
JIOJDKHBI IPOXOJIUTH CTICIUATIBHBIN KYPC IMMOATOTOBKH IO 00CTYXKHBAHUIO ATHX MPHOOPOB.

6.3. McnonHuTenu, npoBoasie o0paboTKy 1 y4&T pe3yJIbTaTOB U3MEPEHHH, JOIKHBI ObITh 00yUeHbI
TEXHOJIOTHUH Pacy€TOB U 0OpAILEHUIO C MHANBUYaTbHOMN BBIYUCIUTEIBHON TEXHUKOM.

6.4. K BBINOJIHEHUIO H3MEPEHHI PACcX0a KHUIKOCTH JOMYCKAOT JIMLI, MPOIIEIINX HHCTPYKTaX MO
TEXHUKE 0€30MacCHOCTH, MPU YCIOBUH BHITIOIHEHUS ILII. 6.1.-6.3.

7. BBINOJIHEHUE U3MEPEHUM

7.1. YcnoBust BBIIOJIHEHUS U3MEPEHUI

7.1.1. KOHCTPYKIIMIO BOJOCIIMBA MU JIOTKA BEIOMPAIOT C YUETOM:

MaKCHUMaJIbHOTO U MUHUMAJIBHOT'O PACX0/1a )KUJIKOCTH B KaHaJI€ WM BOJOTOKE;

MaKCHUMaJIbHOW CKOPOCTH MOTOKA Ha y4acTKe pa3MeEIleHUs] pacX0/l0Mepa;

(opMBI ¥ pa3MEpOB y4acTKa KaHalla WM BOJOTOKA, KOHCTPYKLUHU OOJUIIOBKY WM KPEIUICHUS PYCIIa;

MaKCUMaJIbHOT'O U MUHUMAJIBHOT'O ypOBHefI KHUIOKOCTH,



peXuMa IBUKEHHSI B3BELICHHBIX U JJOHHBIX (BIEKOMBIX) MEXaHUYECKUX MTPUMECEH;

HAJIMYHS B KaHAJIEe WIM BOJOTOKE IJIABAIOIIEr0 MyCOopa WM JIbJa, BIUSIONIMX HA IOKAa3aHUs
pacxozomepa.

B kaHanax v BOIOTOKaX, HECYIINX B3BEIICHHBIC H JOHHBIC IIPUMECH, TIPUMEHSIOT CYKArOIINe
yCTpoicTBa 0e3 Moporos.

B BogoTokax, rie BO3MOKHO MOSIBIICHUE JIbJIa U IIABAIOIIEr0 MyCcOopa, PEKOMEHYETCs TPUMEHSITh
BOOOCJINB UJIN JIOTOK C HOpOFOM, HO C MUHUMAJIBHBIM 6OKOBI)IM C)XXaTHuEM IIOTOKa, HaanMep, BOIOCIINBHI
C TIOPOTOM TPEYTOJIBHOTO U MPSIMOYTOIBHOTO Tipoduist u ap. C 1enbio COKpAIICHUS] MaTePHATOEMKOCTH
158 06’I)éMOB CTpOI/ITCJ'II)HO-MOHTa)KHI)IX pa60T n0n61/1pa10T THUII BOOOCJIMBA HUJIN JIOTKA, COOTBGTCTBYIOIIII/Iﬁ
(dhopMe ceueHus KaHala UK BOJIOTOKa. Hampumep, B KaHaIax mpsMOYTOJIbHOU (pOpMBI
MpeAyCMaTPUBAIOT pa3MeEIIeHNE BOAOCINBA C IOPOTOM TPEYTOJIBHOTO U MPSIMOYTOJILHOTO MTPOQHIIS,
JIOTKA KPUTHUYECKON TITyOUHBI U T.1I., @ B KaHaJaX TpanelueuaalbHOr0 CEUYeHUS - BOAOCIHB
TparnenenJaTbHON (OPMBI, TOPOT TpaIeleHAATEHOTO PO U T.11. B KaHamax 1 BOJOTOKAX C MaJIBIMU
YKJIOHAaMH, TJie HET BO3MOXKHOCTH CO3/1aTh IOCTaTOYHbIE TIepenaabl YPOBH KUIKOCTH B Obedax,
MPUMEHSIIOT JIOTKH KpUTUYECKOH rinyOuHbl. [lpy 60abpImMx nuana3oHax U3MeEpeHul pacxoja, npu
MIPOBEJICHUH J1A00PATOPHBIX UCCIETOBAHUN PEKOMEHYETCsl IPUMEHSATh TPEYTOJIbHBINA BOJIOCIUB C
TOHKOM CTESHKOM.

7.1.2. CpencTBa U3MEpEHH YPOBHS KHJIKOCTH BEIOUPAIOT, UCXOS U3 PacUETHBIX 3HAUCHUH
MaKCHMAJIHOTO HAIlopa, I0IyCKaeMbIX TpeOOBaHMH K KJIacCy TOYHOCTH YPOBHEMEPOB, HATIMYIHS
MCTOYHHKOB 3JICKTPOCHA0KEHHUS HAa yYacTKe pa3MeIleHHs pacXoJ0Mepa, a TAKKe MPHHUMAs BO
BHHMaHHE BO3MOKHBIE CITOCOOBI cOOpa M 00pabOTKHU Pe3yIbTaTOB H3MEPEHHIA.

Hamnpumep, Ha kaHamax v BOJOTOKaX, PaCMOJIOKEHHBIX BJAIH OT JUHUH 3JIEKTpoIepeaad U MICTOYHUKOB
CKaToro BO3AyXa, PEKOMEHIYETCS] MPUMEHSIThH MPOCTEHUIITNE MEXaHUYECKHE YPOBHEMEPHI WIIH MTPHUOOPEHI C
ABTOHOMHBIM NMHUTaHHEM. B cucTteMax aBTOMaTHYECKOTO U AUCTAHIIMOHHOTO YIIPaBJICHUS U KOHTPOJIS Ha
9HEProoOecneyeHHBIX 00bEKTaX MPUMEHSIOT CPEACTBA U3MEPEHUN ¢ YHUDUITUPOBAHHBIM BBIXOIHBIM
CUTHAJIOM, HanpuMep, EMKOCTHBIE, aKyCTHUECKHUE U 3JIEKTPOMEXaHNUECKHE YPOBHEMEPDI U T.II.

7.2. Metonuka pacyéra BOJOCIMBA U JIOTKA

7.2.1. Meroauka pacy€Ta BOAOCIMBA WU JIOTKA 3aBUCUT OT HA3HAYEHUS U YCJIOBUI AKCIUTyaTalluu
pacxomomepa. OCHOBHOM 3a1aueii pacuéTa sIBISETCS 0100p ONTUMATIBHBIX Pa3MEpPOB BOAOCINBA UITH
J0TKa, 00€CIeUYnBAIOLINX COOIIOICHNE TOMYCKAEMbIX YCIIOBHI UX IPUMEHEHHUS, TIPOBEICHIE N3MEPEHUI
B paboueM Jauara3oHe U3MEPEHHUI pacxo/1a MpH 3aJlaHHol (opMe, YKIIOHE U radapuTax MOABOJISIIETO 1
OTBOJSAIIIETO YYaCTKOB KaHajla WM BOJOTOKA. Pa3nmnyaroT 1Ba OCHOBHBIX Cilydasi pacuéra pacxoJl0MEpOB:
JUISl IPOEKTUPYEMBIX KaHAJIIOB U COOPYKEHUH M JIJIs CYIIECTBYIOIIMX KaHAJIOB, BOJOTOKOB U

COOPY KECHHIA.

7.2.2. BepxHuii ipeaes U3MEPEHUI pacxooMepa ¢ BOJOCIMBOM H JIOTKOM, KaK MPaBUIIO, HA3HAYAIOT
MICXOJIS U3 3a1aHHOTO MAKCHMATBHOTO PACX0/a M IIPUHAMAIOT (B M>/C HIIH M°/) GIIHsKaifIiiM GOITBIINM K
HeMy u3 psaa BepxHux npeaenoB usmepennii no 'OCT 18140-84: 1,00; 1,25; 1,60; 2,00; 2,50; 3,20;
4,00; 5,00; 6,30; 8,00x10", rae n - M0OOE 1IETOE TONOKHUTEIBHOE WM OTPULIATENbHOE YKcio. Hanpumep,
mpu n = -1 psn 6ynetr umets Bua: 0,100; 0,125; 0,160... M/c.

BepxHue npenensl U3MEpeHUI pacXoA0MEPOB € BOJIOCIMBOM HIIM JIOTKOM 0€3 O0KOBOTO CxKaTus,
HanpuMep, MPH BOAOCIUBE C IIUPOKUM ITOPOTOM MPSIMOYTOIBHOTO MM TPEYTOJIBHOTO MPOGMIIS, MOKHO
IIPUHUMATH PaBHBIMU OKPYIJVIEHHBIM 3HAYE€HUSM MaKCHMaJIbHBIX PACXOJ0OB.

7.2.3. MakcuMaJibHbIM HANoOp Ha BOAOCIIMBE WJIU JIOTKE YCTAHABIMBAIOT B PE3YJIbTATE THAPABIMYECKOTO
pacuéra KaHaia win BoJoToka. HeoOxoauMelii nepena ypoBHS B BEpXHEM U HIDKHEM Obedax s



IMPOCKTUPYCMBIX KaHAJIOB JOCTHUTaCTCsA KOHCTPYKTUBHO, HYTéM CO3aaHus neperajga Ha IHC KaHajla NI
OOJIBIIIETO YKJIOHA OTBOJAIICTO YHAaCTKaA.

Ha neiicTByrommx KaHajax u COOPYKEHHUSIX MAaKCUMaJIbHbBINA TOMyCTUMBIA HAIOP HA MPEANOIaraéMoM
y4acTKe pa3MeIIeHUs pacXoa0Mepa ONPEeIIiOT U3 COOTHOIIECHU:

IJid JIOTKa, HC UMCIOIICTO 1mopora,
hmax £ hcmp - DI[OH) (39)

JUTSL BOJIOCTIMIBA FUTH JIOTKA C TIOpOramMu (BOJOCIHB C TOHKOHM CTEHKOH C TPEYTOJIbHBIM MpodriieM mopora
U T.II.)

hmax + P £ hcmp - D;{on- (40)

JIyist KaHANOB C PACXOIOM J0 | M’/C JOMyCTHMOE TpeBbIIeHHe Dyon = 0,10 M; [T KAHATIOB C PACXOAOM
orl no 10 M/c Djon = 0,20 m.

[IpoBepsitoT Takke BIUSHHUE MOBBILICHUS YPOBHS Ha MOJITOIIEHUE COOPYKEHUI U CHIKEHUE MX
MPOIYCKHOM CrTOCOOHOCTH B BepXHEM Obede KaHaua.

7.2.4. BoicoTy mOporoB BOJIOCIMBA UJIHU JIOTKA ONIPENeNAI0T NoA00poM, ucxoas u3 ¢popmyisl (40) u
JIOTTyCKAaEeMbIX COOTHOLIEHUI MEKIy BBICOTOM IOpOra v ypOBHEM KUJKOCTH B BEPXHEM U HUKHEM
Obe(ax, ycTaHOBICHHBIX B pa3[l. 4 UIsl KOHKPETHBIX BHJIOB BOJOCIIHBA U JIOTKA.

7.2.5. 3naueHus BEpXHUX MPeAesioB u3MepeHuilt yposHeMepoB BeiOupatot mo ['OCT 18140-84 u3 psna:
100; 160; 250; 400; 630; 1000; 1600; 2000 MM, mpuHUMAs KX OIUKANIIUMU OOTBIIUMU K 3HAYECHUSIM
MaKCHMAaJbHO JOMYCTUMBIX HAOPOB hpax.

7.2.6. lllupuny oTBEpCTHS BOJAOCIUBA C TOHKON CTEHKOMN WJIH IIUPUHY TOPIOBUHBI H3MEPUTEIHHOTO
JIOTKA BBIYMCIISIOT, TIOJB3YSCh pacYETHRIMU (POPMYITIaMH, TIOJCTABUB B HIX BMECTO Harmopa h 3HaueHue
MPUHATOTO BEPXHEr0 npeaena naMepenui. Hanpumep, 1iig BogociavBa ¢ IpsIMOYTOJIbHBIM BBIPE30M B
TOHKOM CTEHKE

b— —Q..n-.
2,953Cghy 1)

IJi1 BOOOCIUBA € TPCYT'OJIbHBIM BBIPE30M B TOHKOM CTEHKE



HE= U -
2 2.3%1CHh, (42)

JUISL TPAneen1aIbHOTO BOJOCIMBA C TOHKOM CTEHKOMN

b= Ql —ﬂ,%}fﬁ- h:: ]
Co2ehy” (43)

JU71st GOBIIMHCTBA BOJIOCIMBOB U JIOTKOB K03 duinenT pacxoaa Co HENOCTOSHEH BO BCEM MAMa3oHe
U3MEpEeHUH 1 3aBUCUT OT Hamopa h. B 3Tux ciyuasx B popmyiax aias onpeeneH s LIMPUHBI OTBEPCTHUS
BOJIOCITMBA WJTM TOPJIOBUHEI JIOTKA 3HaYeHHE K03 dunmenta pacxonga Cy MPUHIMAIOT COOTBETCTBYIOIIUM
CpeHEMY 3HAYEHUIO YPOBHS he, MM cpeiHEMY 3HaUEHHIO pacxona Qcp.

7.2.7. 1151 BOMOCIUBOB U JIOTKOB 0€3 OOKOBOT'O CXKaTHs, yCTAaHABIMBAEMBIX B KaHaJaX MPSMOYTOJILHOTO
WIN Tpanernen jalbHOro ceueHus (BOJOCIUB C TOPOTOM TPEYTOJBHOTO I MPSMOYTOJIBHOTO MPOGUIIS U
T.II.) 3HAYEHHE BEPXHETO Mpejieia n3MepeHuii pacxoa Qpp, COOTBETCTBYIOLIEE BEPXHEMY MPEIEITY
u3MepeHuit yposHemepa hy,, BBIUNCIAIOT, TOACTaBIIsIA B pacuéTHble (hopMyiiel BMecTo h 3nauenue hy,. 910
3HaueHue pacxoza npuHumarot 3a 100% mkansl pacxonomepa.

7.2.8. Ilpu mpoBepKe COOTBETCTBHS MOJTYUYECHHBIX 3HAUEHU OCHOBHBIX MTapaMETPOB BOJAOCIHUBA UJIU JIOTKA

T

WX HOPMHPOBAHHBIM 3HAYCHUSM A COOTHOIIICHHSIM, HAIIPUMED, b P urn,s pacuéTHbIC
dhopmystel (cM. pazfl. 4) MOACTABISIOT Pacu€THbBIE 3HAYEHUSA Qmax, Nmax, @ HE BEPXHHUE TIPEICIIBI
U3MEPEHUM.

7.2.9. IIpoBepKy COOTBETCTBHUS MAaKCHUMAJIbHOM CKOPOCTH IIOTOKA B BEpXHEM Obede T0MyCTUMBIM
3HA4YEeHUSM JIJIs1 BBIOPAHHOT'O THIIA CY’KAIOLIET0 YCTPOUCTBA MMPOBOAAT, UCXO/S U3 YCIOBHS

Fr £ Fron. (44)

3nayeHue uncna Opyna Fr, cooTBeTCTBYIOIIEE MAKCUMAIBHOMY PacxXo.ly, ONpeiesioT o (GopMyiam:

JJIA HpHMOYFOHBHOﬁ (1)OpMLI CCUCHUS TOABOJAAIICTO KaHalla IIPpHU YCTAaHOBKE JIOTKA

3ojuh (45)



JUISL IPSIMOYTOJIbHOM (DOPMBI CEUEHUS MTOJBOISIETO KaHala IIPU YCTaHOBKE BOJOCIMBA U JIOTKA C
IOPOroM

Qo :

Fr= :
BE e 1) (46)

JJIA Tpar[euem[anLHoﬁ (1)0pMI:>I CCUCHU TOABOJALICTO KaHaJla ¢ YTIIOM OTKOCA CTCHOK agx ITPHU YCTAaHOBKE
BOAOCIIMBA 1 JIOTKA C IMOPOromMm

Qua
Fr=
r[b-lnﬂ.(hu PINE O Y (47)

7.2.10. B cimydae HECOOII0IeHUS AOITyCKAEMBIX YCIOBHIA TPUMEHEHHS BRIOPAHHOTO THIIA BOJIOCIIHBA WU
JIOTKA I10 MOKAa3aTessAM, YCTaHOBIEHHBIM B IL.11. 7.2.2, 7.2.6, 7.2.7, npenycMaTpuBaloT:

yBEJIMYEHHUE BHICOTHI MIOPOTra (B ciyyae HEOOXOAMMOCTH U OJJHOBPEMEHHOE MOBBIIIIEHHE OTMETOK CTEHOK
KaHaJia Ha MOABO/ISIIEM YYacTKe);

YBCIIMUYCHUC IIMPUHBI OTBCPCTUA BOAOCIIMBA UJIM TOPJIOBUHBI JIOTKA,

M3MEHEHHE YKIJIOHA JIHA Ha MOJBOJSIICM YYacTKe KaHajla ¢ IeJIbI0 CO3/IaHMsI Iepernaa JHa B HIDKHEM
Obede cyKaromero yCTponucTBa;

pacipeHue MoABOISAIIETr0 yyacTKa KaHalla C 1IeJIbI0 yMEHbBIIEHUS TOIX0JHOW CKOPOCTH MOTOKA U T.II.
7.2.11. C yu€toM MeponpuaTuii, yKa3aHHbIX B 1. 7.2.10, MOBTOPSAIOT pacuéTr pacxogomMepa u
OKOHYAaTeJIbHO BBIOMPAIOT Pa3Mephl CKaTOTO CEUYEHUs U BbICOTY nopora. IIpu 3Tom myTéM NoACTaHOBKH B
pacuy€THyI0 GOpMyYITy Pacxo/a BHIUUCICHHOTO 3HAUEHUs b ¥ IPUHATOr0 3HaueHus hy, MpoBepsIOT

COOTBETCTBHUE pacxoja Q npuHATOMY 3Ha4eHHIO Qpp. Eciin pacxoxaenne npeseicut 0,5 %, TO yTOYHAIOT
KO3 (QHUIIMEHT pacxojia, KOPPEKTHPYIOT 3HAYCHUE b 1 TOBTOPSIOT MPOBEPKY pacuéra.

8. OIPEJAEJEHUE U KOHTPO.Ib IOTPEITHOCTU U3MEPEHUM

8.1. 3HaueHue NOrpeurHOCTH U3MEPEHHH pacxo/1a KHUAKOCTU IPYU MOMOIIN BOJOCIUBA WX JOTKA B
cllydae MPUMEHEHUS MOKa3bIBAIOIIUX TPUOOPOB ONPENENsIOT o hopMyie

& =Kl +8 + & + (05 +(ndy Y17, 48)



rie dg - npuBeEHHAS OTrPEIHOCTh U3MEPEHUH Pacxo/1a JKUIKOCTH, BEIPAKCHHAS B IPOLIEHTAX OT
BEPXHET0 IpeJieNa N3MEPEHNU;

K - k03¢ $punuenT, yuuTeIBaoIi B3aMMHY0 KOPPEISILHAI0 HEMCKIIIOUEHHBIX CUCTEMaTHYECKUX
COCTaBJISIOLIUX MTOTPEMIHOCTH U TpUHUMaeMblil paBHbIM 1,1 o 'OCT 8.207-76 npu noBepuTenbHOM

BepositHocTH P = 0,95;

d. - OTHOCUTEINIbHAS TOTPEITHOCTh ONpPeIeICHHs KOd(p(UIIMEHTA pacXoa HITU COCTABJISIONINX €To
comuoxurenen Cy x cq, %;

db - OTHOCUTCJIbHAA IMOTPCHIHOCTD I/ISMepCHI/Iﬁ IIUPUHBI ITIOPpOT'a BOAOCIINBA UJIU I'OPJIOBHUHBI JIOTKA, %;

d, - oTHOCHTENIbHAS TIOTPEITHOCTh U3MEPEHHH YTJIa HaKJIOHAa OOKOBBIX CTEHOK (TpaHel) BOJAOCINBA UK
JIOTKA B CKaTOM cedeHuu, %o;

dy - mpuBeAEHHAS OTPEIIHOCTD U3MEPEHUH YPOBHS KUAKOCTH, %0;

dx - mpuBeIEHHAS TOTPEITHOCTD MPUBA3KU Hadaa MIKajabl ypOBHEMEPa K OTMETKE ITOPOTa BOJOCTUBA
WJTU TOPJIOBUHEI JIOTKA, %0;

n - IOoKa3aTeNb CTENEHH MPU 3HAYEHUH HAalopa B YpaBHEHUH pacxoa.
8.2. B xauecTBE OTHOCUTEIBHOM MOTPEIIHOCTH OnpeeneHus KoapduuueHTa pacxoaa d. IpUHATHI
BEpPXHHUE MpeIebl HEUCKIIOUEHHON CUCTEMAaTHYECKON MOTPEIIHOCTH, YCTAHOBJIEHHbIE PU UCTIBITAHUSX

BOJIOCITMBA M JIOTKA Ha 00PA3IOBBIX (3TAIOHHBIX) PACXOJOMEPHBIX YCTaHOBKAX.

3HaueHus CIly4alHbIX COCTABISIONIUX MMOTPEIIHOCTH OnpeaeneHus Koa(hGUINEeHTOB pacxoa 1o
CPaBHCHHIO C CHCTEMATHUYCCKHUMH COCTABIISIOIINMHU TIPEHEOPEIKUMO MAJTBI.

8.3. 3HaueHus1 OTHOCUTEIHHOMN MOrPEIIHOCTH ONpeaesieH!s Ko GUIMEHTa pacxo/ia IIsi KOHKPETHBIX
BOJIOCJIMBOB MJIM JIOTKOB NPUBEIEHBI B Ta0I. 6

Tabnuna 6
HanMenoBaHue BogocIuBa U JIOTKA OTtHOcUTENbHAS TOTPEITHOCTH ONPEICTICHUS
koadurmenta pacxona d., %
TpeyronbHbII BOJOCIUB ¢ TOHKON CTEHKOU 1,0
[IpssMOYTONBHBIN BOJIOCIMB C TOHKOM CTEHKOU 1,5 mpu h/P<1,0

2,0 ipu h/P=1,0 1,5

2,5 npu h/P>1,5

TpaneuennanbHbIN BOAOCIUB C TOHKOW CTEHKOU 2,5
Bonocnus ¢ mmpokuM oporoM TpeyroiabHOIro 10C, -9
npodus

Bonocnus ¢ MIMPOKKUM MOPOTOM TPEYTrOJIBHOTO 2,3 mpu m, = 10

poduss ¢ TpEyroJbHBIM BHIPE30M

2,8 npu my, = 20




Bonocnus ¢ mMpOKUM MOPOroM HPSIMOYTOJIBHOTO 2,0(21-20Cp)
npoduns ¢ 3aKpyrI€HHON BXOAHON KPOMKOH
BopocnuB ¢ MMpOKUM MOPOrOM TPANeErn1aaIbHOrO 2,5
npoduns

Jlotku kpuTHueckoi riyounsl (Bentypu) ans
KAaHAJIOB MPSIMOYTOJIbHOIO CEYEHUS

Jlotku INapmanna 2,5

1420 (C, - Cp)

8.4. B ciyuae, ecnu norpemmHocTs d. saBnsercs ¢pynkuent Cy, ¢4, TO IpU pacyErax MOrpeuIHoOCTH
U3MEpEeHnH pacxosia NpuHUMaroT 3HaueHus C, U cq U1 BOJOCIMBA U JIOTKA, COOTBETCTBYIOILUMHU
BEPXHUM IIpe/iesilaM U3MEPEHUH pacxoaa.

8.5. 3HaueHUsI OTHOCUTENBHBIX TOTPEUTHOCTEH N3MEPEHHIA ITUPUHBI IOPOTA UM TOPIOBUHEI dp, 8 TAaKKE
yTJla HaKJIOHAa OOKOBBIX CTEHOK WJIM rpaHel d, ycTaHaBIMBAIOTCS MPU IEPBUIHOM U TTEPUOTUUECKUX
MOBEpKaX BOAOCIHBA WITH JIOTKA. [1o pe3ynpTaTam He MeHee YeM MSTUKPATHBIX U3MepeHui, 3HaueHus dy,
u d, He nomxHbI mpeBbImath 0,2%.

8.6. B xauecTBe npuBe1EHHON MOTPEIIHOCTH H3MEPEHHH YPOBHS KHUIKOCTH dy TPUHIMAIOT OCHOBHYIO
NPUBEAEHHYIO MOTPEIIHOCT CPEACTB U3MEPEHUH YPOBHSI, yKa3aHHYIO B 3KCILTyaTallMOHHON
JOKYMEHTalMH Ha puoop. B ciayuae, ecan nacrnopTHas NOrpemiHocTh Npudopa HOPMHUPOBAHA
3Ha4YeHHEM OCHOBHOM abcomoTHOM norpeutHocTy D (M), TO MpUBeIEHHYIO HOTPEIIHOCTD ONPENENIOT MO

dhopmye

Bor (49)

8.7. 3nauenue dy onpenesroT mo hopmyie

5, =—1 . 100%,
Pz (50)

rze N - a0COoTI0THAs OTPEIIHOCTh MPUBSA3KH Havasa mKajibl (HyJis) ypoBHEMEpa K OTMETKE TOpora
BOZIOCIIMBA UIIU JHA JIOTKA, M.

8.7.1. B cnmydae npuBsI3KH MIKAJIBI YpOBHEMEpA IIPH MOMOITH HUBEIUpa | WK 2 KJ1acCOB TOUHOCTH U
HUBEJUPHOUN peiKU ¢ MIIITTUMETPOBBIMHU JIEJICHUSAMH, 3HaueHne Ny mpuHuMarot paBHbsiM 0,0005 M, mpu
MoMOIIY HUBEIUpa 3 kinacca ToyHOCTH - 0,002 M.

8.8. 3HaueHue NpuUBEIEHHON OTPEIIHOCTH U3MEPEHUH pacxo/ia KUKOCTH TP MIOMOILY BOJOCIINBA U
JIOTKA B ClTy4ae NPUMEHEHHS CAaMOTUIIYIIUX PHOOPOB ONMPEACISIOT IO popMyIie
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rze d, - OTHOCHUTENIbHAS MOTPEIIHOCTh X0/1a AUarpaMMBbl, IPHHUMAaeMast U3 HKCIUTyaTalluOHHON
JOKyMEHTAIMHM Ha CAaMOMMIIY LU ipudop, %;

d;; - oTHOCHTETBHAS TIOTPEITHOCTH 00PabOTKU AMArpaMMbl CaMOITHIITYIIETO prudopa, %. B kadectse d;
JIOTTyCKAeTCsl MPUHUMATh OCHOBHYIO OTHOCUTEIIBHYIO IOTPEIIHOCTD TUIAHUMETPA, UCTIONB3YEMOT0 MIPH

00paboTKe ArarpaMMel.

8.9. 3HaueHne OTHOCUTEIHHOH ITOTPEITHOCTH U3MEPEHHI 00BhEMa (KOTMUECTBA) )KUIKOCTH TIPU
WCTOJIb30BAHNU UHTETPUPYIONIETO Nproopa (CYETUNKA) OTIPENeNIsIoT o hopMmyie

Sy = K2 + 82+ & +{n8)? +(ndy)? +8% 2. Sz
2 (52)

r7e dyy - OCHOBHASI OTHOCHUTEINBbHAS IOTPEITHOCTh MHTETPUPYIOLIETO Mprudopa (CUeTurKa), MpuHuMaeMast
13 SKCIUTyaTallMOHHOM JTIOKyMEHTaluu Ha ipudop, %o.

8.9.1. CpenHee 3HaYEHHE PACXOAA KUIKOCTU Qcp OIPEACIAIOT IyTEM ACICHUS PA3HOCTH OKa3aHUN

CYETUNKA B HAYAJIE M KOHIIE IIEPHOIa N3MEPEHHMA (B M) Ha IPOIOIDKHTEILHOCTh BPEMEHH H3MEPEHHIT B
CEeKyHJIaX WM B Yacax.

9. METOJAUKA ITOBEPKHA

9.1. 3noxeHHas HUXKe METOAMKA MIOBEPKU PACIIPOCTPAHSIETCS] HA PACXOIOMEPBI CO CTAHIaPTHBIMU
BOJOCIMBAMH U JJOTKAMH.

9.2. MeXnoBepOoUHbIid HHTEPBAJ JJ1s1 BOJOCIMBOB U JJOTKOB - 3 TOJIa, JJIsl CPEACTB U3MEPEHUIN YPOBHS -
COTJIACHO 3KCIUTYaTallMOHHOM JTOKYMEHTAIIMM Ha KOHKPETHBIE CPEJCTBA U3MEPEHHI, HO HE MEHEE OJIHOTO
roja.

9.3. Onepanuu U cpecTBa NOBEPKH.

[Ipu npoBeneHnN NOBEPKU JOJIKHBI OBITH BBIIIOJIHEHBI ONIEPALIMY U TIPUMEHEHBI CPEICTBA TOBEPKHU C
XapaKTepUCTHUKaMHU, YKa3aHHBIMU B TaOII. 7.

Ta0muua 7



HaunmenoBanue onepanuu Howmep CpenctBa MOBEPKHU U UX O0s13aTeIBHOCTD MTPOBEACHUS
IYHKTa TEXHUUYECKUE pu:
XapaKTePUCTUKU MEPBUYHON | IEpUOANYECKOM
IIOBEPKE TTOBEPKE
1 2 3 4 5
Buemnuii ocMotp 9.6.1 - Ha Ha
9.6.3
Onpenenenne 9.6.4  |Pynerka usmepurenabHas Ha Her
F€OMETPUUECKUX Pa3MEPOB Metamndeckas o 'OCT
BOJIOC/IMBA (JTOTKA) 9.6.10 [7502-89, nuneiika
n3meputenbHas no 'OCT
427-75, nytpomep o 'OCT
868-82, yriomep
OnpenenieHne BOJHUCTOCTH U 9.6.12  [JIuneiika noKagbHas Ha Ha
OTKJIOHEHHSI OT TIJIOCKOCTH noBepouHas o ['OCT 8026-
MOBEPXHOCTEW BOAOCINBA WU 75
JOTKa
IIpoBepka ropu30HTaIBLHOCTH 9.6.13  |Husenup no 'OCT 10528- Ha Her
W ONIPEAEIEHNE 3aJaHHOTO 90. Peiika HuBenupHas,
yTJia HaKJIOHA TIOBEPXHOCTH JMHEeHKa ¢
BOJIOCJIMBA WJIU JIOTKA MUJUIUMETPOBBIMU
neaxennsamu mo I'OCT 427-75
Omnpenenenne 9.6.15 |Pynetka usmepurenbHas, Ha Her
reOMETPHUECKHUX Pa3MEePOB OTBEC I'e0Ie3UYECKUI IO
y4acTKOB KaHaJja, I'OCT 10529-86, a Takxe
MPUJIETAIOIINX K BOJOCIHUBY CpeICTBa TOBEPKH TIO II.
WM JIOTKY 9.6.13
Onpenenenne Noa0KeHUs 9.6.18 |CpencrBa moBEpKH IO II. Ha Ha
HyJI (Haydasa IIKajIbl) 9.6.13
ypoBHEMEpa

[Tpumeuanue: Kpome ykazaHHbIX B rpade 3 cpeacTB U3MEPEHUN JOIMYCKASTCsl IPUMEHSITh aHAJIOTUYHBIC
CpEACTBA, NOMYUIEHHbIE K MpUMEHEeHHIO opranamu ['occtangapra PO.

9.4. TpeboBaHMs K KBAIM(UKAIIUH TOBEPUTENECH.

K npoBenenunto moBepku u 006paboTKe pe3yaIbTaTOB U3MEPEHUN JOMYCKAIOTCS JIUIa ¢ 00pa30oBaHUEM HE
HHWKC CPCAHCTO TCXHUYCCKOI'0, U3YUYUBIINEC HACTOALIYIO pCKOMCHAAINIO, TCXHUYCCKOC OIMMCAaHunC,
WHCTPYKIIMH TI0 SKCTUTyaTalllii yPOBHEMEPOB U IPYTHX MPHOOPOB, BXOAIINX B COCTAB pacxoaoMepa,
HNMCIOIIIHNEC HpaKTI/ILIeCKI/Iﬁ HAaBBbIK U CBUACTCIILCTBA O IMPAaBC NPOBCACHUSA ITOBCPKU.

9.5. YcnoBust NoBEpKHU M MOATOTOBKA K HEU

9.5.1. Ilpu mpoBeeHNH MTOBEPKU JOJKHBI OBITH COOIOICHBI CIEAYIOIINE YCIOBUS:

- TEeMIIepaTypa OKpY’KaroLero Bo3ayxa He Huxke 0°C;

- OTCYTCTBHE aTMOC(EPHBIX 0CATKOB.




VYcnoBus MoBEpKH YPOBHEMEPOB - IO HOPMATUBHBIM JIOKyMEHTaM Ha KOHKPETHBIHM TUIT ypOBHEMEDA.

9.5.2. llepen npoBeeHNEM TIOBEPKH JTOJKHBI OBITH BHITTOIHEHBI CIIEYIOIINE TTOATOTOBUTEIbHbIE
paboTHI:

- IPOBEPKA TEXHUYECKOTO COCTOSIHUS CPEACTB IMIOBEPKU B COOTBETCTBUM C IKCILIyaTallMOHHON
JOKYMEHTaIuel Ha mpruOopbl KOHKPETHOTO THIIA;

- IPOBEpKa YCIIOKOUTEIBHOTO YCTPOUCTBA U COETUHUTEIBHOM TPyObl (OTBEPCTHSA) B COOTBETCTBUH C ILII.
4.1.11n4.1.12;

- IPOBEpPKa COOTBCTCTBUSA I'PAHUYHBIM YCJIIOBUSAM NNPUMCHCHHA BOJOCIIMBA UJIHU JIOTKA COIJIACHO pas3n. 2u

4 (tabn. 2);
- IPOBEpPKa MPaBWILHOCTH THIPABINYECKOTO pacuéra 1o . 7.2.

[ToBepky IPOU3BOAAT PHU OTCYTCTBUU BOJABI B KaHAJIE, KPOME OIEPALMIA, CBI3aHHBIX C KOHTPOJIEM
TEPMETUYHOCTU COMPSHKEHHUM BOJIOCIMBA WM JIOTKA C JHOM U CTEHKaMU KaHalia. Y CIIOBHSI OATOTUICHHS
" J0IIYyCKAaceMOro pcxxuma HOI[XO)IHOﬁ CKOPOCTH OBEPAIOT IIPpHU HAJIMYUHW BOABLI B KAHAJIC. B clIyJasx,
KOT'/Ia TI0 YCJIOBHUSIM DKCIUTyaTallui COOPY>KEHUM, MPEKPATUTh MOTOK JKUIKOCTH B KaHalle HEBO3MOKHO,
MMOBEPKY '€COMCTPHUYCCKUX PasMCPOB BOAOCIINBA UJIU JIOTKA OOITYCKACTCA MMPOBOAUTE IIPHU MUHUMAJIBHBIX
pacxo/ax c UCIOJIb30BaHUEM, KpOMe TaOENbHBIX CPEJCTB, CTICHUATBHBIX PUCTIOCOOIECHUHN, KOHCTPYKIIHS
KOTOPBIX JIOJDKHA OBITH COTJIacCOBaHA C MECTHRIMH opraHamu ['occtanmgapra PD.

9.5.3. IlpoBepky cOOTBETCTBHUS AOIIyCKaeMOMY 3HaueHHI0 yncia Opyna nepes BOJOCIUBOM WU JIOTKOM
MIPOBOJIAT pacu€THBIM cIIOCOOOM 110 1. 7.2.9.

9.5.4. IIpoBepKy yclIOBUN HE3ATOINIEHHOTO UCTEYCHUS KUIAKOCTH Y€pPe3 BOOCIHUB HIIA JIOTOK MPOBOIST B
CJIETYIOIIEM MTOPSAIKE:

UIS1 BOZOCIIMBOB C TOHKOW CTEHKOW YCIIOBHS HE3aTOIICHHOTO HcTeueHUs poBepstoT mpH Q 2 0,75 Qmax
CpaBHEHHEM M3MEPSIEMbIX 3HAUEHUI OTMETKHU TIOPOTa BOJIOCIMBA U YPOBHS BOJIBI B HIDKHEM Obede.
VYpoBeHb BOAIBI B HUKHEM Obe(e U3MEpSAIOT B CEUCHUM 32 THPABIMUYECKUM MPBIKKOM. Pesxum ncredenus
CUMTAIOT HE3aTOIJICHHBIM, €CJIM COOTHOIIICHHE U3MEPEHHBIX BEJIMUNH YAOBJIECTBOPSET YCIOBUSM,
yKa3aHHBIM B Ta0JI. 2;

JUTSL APYTUX BOJOCITHBOB (KPOME BOJOCIMBOB C TOHKOH CTEHKOI) ¥ JIOTKOB YCJIOBUS HE3aTOIIJICHHOTO
WCTEYCHHUS MTPOBEPSIOT MIPH JBYX 3HAYCHUSIX PAcX0/1a, IPUMEPHO COOTBETCTBYIOIINX MAaKCUMATBHOMY H
MUHHMAaJIHLHOMY, C IIOMOIIBIO HUBEJIUPA U HUBEITUPHOW PEUKH. Y POBEHB BOJIBI U3MEPSIETCSI B BEpXHEM
Obede - B CEYCHHH, COOTBETCTBYIOIIIEM CTBOPY H3MEPEHUI HATlopa, U B HUXKHEM Obede 3a
THIIPABIUYECKUM TMPBDKKOM. [1o pesyrnbpratam u3MepeHHid ONpeeIssioT 3HAYeHHE OTHOCUTEITLHOTO
3aroruienus h = hy/h (cMm. puc. 1). Eciau 9T0 3HaUueHne paBHO WM MEHEE YKa3aHHOTO B Ta0J. 2 WK B pa3y.
4, TO UCTEUCHHE CUNTAIOT HE3aTOIIJICHHBIM.

9.5.5. IlpoBepKy repMETUYHOCTH BOJIOCIMBOB C IOPOIOM ITPOBOST BU3YaJIbHO, IIPU 3TOM KOHTPOIUPYIOT
BBIKJINHUBAHME )KUJKOCTU B HWKHEM Obede MpH HaloJIHEHUH KaHajla B BEpXHEM Obede 10 OTMETKH
nopora.

9.6. IIpoBeneHne MOBEPKU

9.6.1. IIpu BHeIIHEM OCMOTpPE YCTAHABIMBAIOT COOTBETCTBHE PacxoJoMepa TpeOOBaHUSAM
KOMITJIEKTHOCTH, MApKHUPOBKE, BHEITHEMY BUJTy, @ TAK)KE OTCYTCTBUE Ne(PEKTOB repMETHU3NPYIOLIeH
W30JIALUY, TOKPBITUI 1 OOJIUIIOBKH, OTCYTCTBHE KOPPO3HUHU U JleopMaluii BOJOCIHBOB MIIM JIOTKA,
BIIMSIOIINX HAa UX METPOJIOTUUECKHE XapAKTEPUCTUKH.



9.6.2. Pe3ynbTaThl BHEITHETO OCMOTPA COMOCTABIISIIOT C TPEOOBAaHUSIMU TEXHUUYECKUX YCIOBUI U
paboYrMU YepTekaMu Ha KOHKPETHBIC BUIBI PACXOA0MEPOB; TIPH BHEITHEM OCMOTpE TIepe.]
MEepUOANYIECKOM TOBEPKOH - C JTAHHBIMH TEXHHYECKOT'O MACTIOPTa Pacxoa0Mepa.

9.6.3. [Ipu BHeLIHEM OCMOTpE Tepe MePUOANIECKON MOBEPKOM Ha MECTE IKCILTyaTalluU JOTIOTHUTEIBHO
yCTaHABJIMBAIOT OTCYTCTBHE OTIIOKEHHUI, HAHOCOB 1 MyCOpPa y BOJIOCIIMBA HIJTH JIOTKA U B
YCTIOKOUTEIBHOM YCTPOUCTBE, a TAK)KE OTCYTCTBHE JIe(h)eKTOB OOIUIIOBKH M 3apacTaHUs HA MOABOSIIEM
yUYacTKe KaHaja.

9.6.4. I3mepeHust KaXKJ10ro JJMHEWHOTO MM YTJIOBOTO pa3Mepa BOJIOCIMBA WM JIOTKA TPOBOIAT HE MEHEE
TpEX pa3. 3a pacYETHYIO BEIMUMHY MPUHUMAIOT CpeHee apupMETHIeCKOe 3HAYCHIE U3MEPEHHOTO
pa3mepa.

9.6.5. PazMeps! MIMPUHBI TOPOTa BOAOCIMBA UM TOPJIOBUHBI JIOTKA U3MEPSIOT JIMHEUKOH, pyJIETKOH,
LITAaHTCHIUPKYJIEM WM HyTPOMEPOM B CIIEIYIOLIUX CCUCHUAX:

B TOPHU30HTAIBLHOMN TIOCKOCTH TS BCEX BUIOB BOIOCIHBOB U JIOTKOB - HAa YPOBHSX JHA TOPJIOBHHBI HJIH
rpebHs, 0,5 hypax 1 hyax;

B BEPTUKAJIbHOU INIOCKOCTH:

JUTSL BOJIOCITMBOB C TOHKOM CTEHKON M C TIOPOT'OM TPEYTOJIBHOTO MPOMUIIS - B IJIOCKOCTH TPEOHS
BOJIOCJINBA;

11 BOAOCIMBOB C OPOrOM IIPSIMOYTOJIBHOTO Ipoduis - B Hauane (Ha pacctosHuu Ry, + 0,05 M ot
Topla), Ha pacctosiHUM 1/3 u 1/2 0T Hayana mopora U B KOHIIE TTOPOTa;

JUIsL BOZIOCIIMBOB € ITOPOTOM Tparelen aabHOro Npo@uiis - B Hayaje U KOHIIE TOPU30HTAIbHOM 4acTH
rnopora;

JUIS JIOTKOB - B Ha4aJie TOPJIOBUHBI, HA pacCTOSTHUM 1/3 1 1/2 AMHBI ¥ B KOHIIE TOPJIOBHHBI.

B kax oM U3 yka3aHHBIX BEPTHKAJILHBIX CEUYEHUI B Ka4eCTBE cpeHero 3HaueHus "b" ciemyer
MIPUHUMATH CpeHee apu(MeTHIEeCKOe U3 U3MEPEHHBIX pa3MepoB. 3a pacuéTHoe 3HaueHue "b" cienyer
MIPUHUMATh HAUMEHBIIIEE U3 CPEAHUX 3HAUeHUi "b" Mo ceueHus M.

9.6.6. [IpononbHBIE pa3Mepsl JIOTKOB, B TOM YHCIIE TOPIOBUH, TP (HY30pOB U KOH(Y30pOB, U3MEPSIOT HA
YPOBHE MOBEPXHOCTH JKUIKOCTH, COOTBETCTBYIOIIEM CPEAHEMY PACXOIY.

9.6.7. IIpaBUIBLHOCTH BBIPE3a BOJIOCIUBOB C TOHKOM CTCHKOW MPOBEPSIOT MPH MMOMOIIH CTATBHBIX
YTOJBHUKOB WJIM MIA0JIOHOB, M3TOTOBJIEHHBIX ¢ HEOOXOAMMOM TOYHOCTHIO (cM. .11, 4.3.2, 4.4.3, 4.5.2).

9.6.8. YTiIbI KOHYCHOCTH U PaInyChl KPUBU3HBI OOKOBBIX CTEHOK JIOTKOB M3MepsitoT Ha BeicoTe 0,05 M oT
JTHA WJTU TI0 YCIOBUSAM 1. 9.6.6 MIpH MOMOIIHU PYJIETKH U MPeIeIbHBIX MA0IOHOB.

Pagmyc 3akpyrieHus BXOAHOH rpaHu MOpora IpsMOYTOIBHOTO MPOGUIIS U3MEPSIOT TP TIOMOIIN
MpeeNIbHBIX MA0IOHOB U PYJIETKU B TPEX CEUEHHSIX TI0 OCU TIOPOra Uy OOKOBBIX CTCHOK.

9.6.9. KonTpomns cobmoaeHus 3a1aHHoM (hOpMbI KPOMKH BOJIOCIMBA C TOHKOM CTEHKOW MPOBOJAT MPH
MTOMOIIY MPeAENIbHBIX M1a0J0HOB WIN IITAHTCHIIUPKYJIS HE MEHEE, UeM B TPEX TOUKAX JUIs KaXKI0M
I'paHH.

9.6.10. BeicoTy mopora BoJOCIMBa WX JTOTKA ONPEAETAIOT JUHEUKON WK TPU TOMOIIM HUBEIIHPA U
HUBEJIMPHBIX PEEK KaK MIPEBBIIICHUE CPEHEN OTMETKHU IIOpora HaJl CpeHEN! OTMETKOM THA MOABOASILETO



ydacTKa KaHajla, U3MEPEHHBIX 10 TPEM TOUKaM y OCHOBAHUS U 110 MKMpPHHE 1opora. OTKIOHEHUE OT
BEPTUKAJIN JIEMEHTOB JIOTKA UJIU BOAOCIUBA IIPOBEPSIOT IIPU IIOMOIIM YTOJIbHUKA, YTIIOMEPA UIIU OTBECA
B TPEX CEUCHHUSX: HA BXOJE B JIOTOK, B HA4aJIe M KOHLIE TOPJIOBUHBI WJIM TOPOTa BOJIOCIINBA; Y
BOJIOCJIMBOB C TOHKOW CTEHKOM - Y CTEHOK M 10 OCH NOABOASILIErO KaHana. CUMMETPUYHOCTh
PacCIOJI0KEHUS BOJOCIINBA WIH JIOTKA OTHOCUTENBHO OCH MOJBOSAILEIO y4acTKa KaHajla ONpPeaesatoT 10
JHY WIH 10 BEPXY IIPU IIOMOIIY PYJIETKU WIH JINHEUKHU.

9.6.11. 3a pacuérHble cieIyeT MIPUHUMATh CPEHNE 3HAUYECHUSI U3BMEPEHHBIX pa3MepOB, KPOME YKa3aHHBIX
B1.0.4.9.4,4.10.5,4.11.4.

9.6.12. BoTHUCTOCTB M OTKJIOHEHHUE OT INIOCKOCTHOCTH MOBEPXHOCTEN BOJOCIMBA U JIOTKA POBEPSIOT B
TeX CIy4asX, KOrla OHH HOPMHUPOBAHBI M ONPEIEIISIOT IPU IOMOILHX LIyIa KaK 3HAY€HUE MaKCUMaJIbHOIO
3a30pa MEXKy JICKQJIbHOW JIMHEHKOU U KOHTPOJIUPYEMOU ITIOBEPXHOCTHIO HE MEHEE YEM B TPEX
IIPOU3BOJIBHBIX CEUEHUSAX, UMEIOILNX BU3YyaJIbHO HAauOOJIbIINE AE(PEKTHI, U1 KaX10M IIIOCKOCTH U B
OJIHOM CEYEHUH - JUUIS TOPLEBBIX I'PaHEN BOAOCINBA C TOHKOM CTEHKOM.

9.6.13. FOpI/IBOHTaHBHOCTL HJIN YKIIOH HOBerHOCTeﬁ BOJOCJIMBA HUJIU JIOTKA ONPCACIIAIOT P ITOMOIIN
HUBCJIMpPAa U HUBCJIIMPHBIX PECK C OHHOﬁ CTOSAHKH B CIICAYIOIINX TOYKaX:

TOPU30HTAIBHOCTH ITOPOTa BOJIOCTMBA C TOHKOM CTEHKOW WJIM TPEYTOIBHOTO NMPO(UIIS - Y OOKOBBIX
CTEHOK U 110 OCH I10pOra;

TOPU30HTAIILHOCTD JTHA TOPJIOBUHBI, IOPOra JOTKA UM BOJOCINBA C IOPOTOM MPSIMOYTOIBHOTO MPOdUIs
- B TpEX CEYCHMSIX: B HAYaJle ¥ KOHIIE TOPJIOBUHBI JIOTKA WM MOPOTa U MOCPEANHE MEXKAY ITUMHU
CEUYEHHUSAMH, B TPEX TOUKAX B KaXKJOM CEUCHHH,

BaHaHHLIfI YKJIIOH HOBGpXHOCTCﬁ BOOOCJIMBA M JIOTKA - B HA4YaJI€ U KOHIC COOTBECTCTBYIOIUX
IIOBEPXHOCTEH.

9.6.14. JlnvHy NpAMOJIMHEHHBIX MOJBOASIINX U OTBOISIINX YYACTKOB KaHala ONpeeIIsitoT
I/ISMepHTeHBHOﬁ py.HGTKOﬁ 10 OCHU KaHaJjia. 9HCM€HTBI nonepeqﬂoro CCUCHUS IMOABOAAIICTO yqaCTKa
KaHaya (IMUPHUHY 110 JHY, YTJIbI HAKJIOHA OOKOBBIX CTEHOK) OMPEENSIOT B IBYX CEUCHUSX - B HA4aJle U
KOHIIEC y4acTKa KaHalla HOPMHUPOBAHHOMW JTHHBI.

9.6.15. YKIIOH THA MOJBOAAIIUX YYaCTKOB KaHaja OMpeIessioT MPU MOMOIIM HUBETUPA U HUBEIUPHOU
perKH B TOUKAX, PACTIOIOKEHHBIX TI0 OCH KaHaja, B TPEX CEUCHUAX JIs KAKIOTO yJacTKa - B Hauase
y4acTKa, €ro KOHIIE U OCPEIUHE MEXIY STUMU CEYCHUSIMU.

9.6.16. OTKIIOHEHHUE OT NPSAMOJIMHEHHOCTH MOJBOISIIETO YUacTKa KaHajla U OTKIIOHEHUE OT
MEePIEHIUKYIIPHOCTA OCH KaHalla K IMJIOCKOCTH MOPOTa OMPEASIISIOT MPY MTOMOIIN T€OA0TUTA U BEIIEK
WJTU TIPU TIOMOIIM MPOCTEHIITNX CPEACTB KOHTPOJIS (YTONbHUKHU, ITHYPbI WA CTPYHBI U T.I1.).

9.6.17. OnpoOoBaHue U MMOBEPKY YPOBHEMEPA MTPOBOIAT HE3ABUCUMO OT JPYTHUX COCTABHBIX YaCTEH
pacxozoMepa CorjlacHO IKCIUTYyaTallMOHHOM TOKyMEHTALlUK Ha YPOBHEMED.

9.6.18. [IpuBs3Ky HyJg ypoBHEMEPA K IJIOCKOCTH OTCYETA YPOBHS - MOPOTY BOAOCIHNBA WU IHY
TOPJIOBHUHEI JIOTKA, IIPOBOJAT IIPH ITOMOIIIW HUBEIIMPA U HI/IBCJ'II/IpHOI\/'I peﬁKH C MUJIJIUMETPOBBIMU
neneHusMu. [Ipu 5ToM pa3HOCTh OTMETOK HYJIsSI ypOBHEMEPA U TIOPOTa BOJIOCIMBA WIIH THA TOPIOBUHBI
JIOTKA He A0JbKHA npesbimath 0,2% OoT BepxHero npezena u3MepeHuit yposHs. OTMeTka nopora
BOJIOCJIMBA WUJIU JTHA TOPJIOBUHBI JIOTKA JOJHKHA OBITH ONpe/ieNieHa Kak cpeiHee apuMeTHIecKoe
3HAYEHHUE PE3yJIbTATOB UBMEPEHUN B TOUKAX, YKa3aHHBIX B 1. 9.6.13.

9.6.19. IIpoBepKy MoyIo>KeHHsI HyJIs (Hadajia IIKalbl) ypOBHEMEpA IMIPOBOIAT B 3aBHCUMOCTH OT THIIA
IIPUMEHSEMOI0 YPOBHEMEPA U YCIOBUH IKCIUTyaTallMK pacxogoMepa. Eciu BO3MOKHO IpeKpalleHue



MI0/1a4Y¥ JKUJKOCTH U OTIOPOXKHEHHE KaHaJla 10 YPOBHsI IOpOra BOJOCIMBA WK AHA JIOTKA, TO IPOBEPKY
HYJI ypOBHEMEPA MPOBOASAT MPH 3TOM ypoBHE. Eclii moady *KHAKOCTH MPEeKPaTUTh HEBO3MOXHO, TO
MPOBEPKY HyJIs (Havasa IIKaJbl) ypOBHEMEPA MPOBOAST OJHUM U3 KOCBEHHBIX (MMUTAIIMOHHBIX)
MeTo10B. BriOop MeToa 3aBUCHUT OT THIMa ypoBHeMepa. Hampumep, npu UCHoab30BaHUM IU(DMaHOMETpa
- ypoBHeMepa npoBepstoT Hy b 1o ['OCT 18140-84, a 3aTemM nipu MOMOIIM HUBEIUPA U HUBEIIUPHOUN
peiiKu ¢ MUJUTMMETPOBOM IIKAJIOHN OMpenessSioT OTMETKY BepXa MTHEBMOMETPUUECKON TPYOKH U, 3HAs ee
JUIMHY, BBIYUCIIIOT OTMETKY HU3a TPYOKU U CPaBHUBAIOT €€ C OTMETKOM JIHA JIOTKA WJIM [TOpora
BOJOCJIMBA, ONPeAeNEHHOM 1o 1. 9.6.18.

IIpy ucronb30BaHUK MITPUXOBBIX MEP OTMETKY Hayala HIKaJIbl ONPEACIAIOT IPAMbBIM HUBEINPOBAHUEM
Bepxa IITPUXOBOU MEPHI.

9.7. OdopmiteHne pe3yabTaTOB TOBEPKH

9.7.1. IlonokuTeNnbHbIE pe3yibTaThl MOBEPKU pacxogoMepoB odopmiisitoT B cooTBeTcTBUU ¢ [TP 50.2.006-
94:

IIpYU IEPBUYHON IIOBEPKE - BHECEHHEM COOTBETCTBYIOLIEH 3allCH B IIACIIOPT pacxo0Mepa,
YAOCTOBEPEHHOI noBepUTenbHbIM KieiMoM 1o TP 50.2.007-94;

pu nepnonnqecxoﬁ IMOBCPKE - BhIJIauei CBUJICTEIIHLCTBA O IOBEPKE.

9.7.2. llpu oTpULIaTENBHBIX pe3yJIbTaTaX MOBEPKH PACX0I0MEp 3aIperiaroT K MPUMEHEHHUIO U B TTACIIOPT
BHOCSAT 3aIIUCh O HETIPUTOJTHOCTH PACXOA0OMEpa.

9.7.3. Ecnu B pe3yJibTaTe MOBEPKH BBISIBIICHO HECOOTBETCTBHE COOTHOILICHUI pa3MepOB BOIOCIMBA UITH
JIOTKa, HOPMHUPOBAHHBIM B pa3aciic 4 COOTHOHICHUAM, TO AOITYCKACTCA ITPOBCACHUC I'PAAyUPOBKU
pacxozoMepa Ha OCHOBE HKCIIEPUMEHTAILHOTO OMPEIEICHUS IPayUpOBOYHON XapaKTePUCTUKHI

BOAOCIMBA UJIN JIOTKA.

Ornpenenenue rpalydpoBOYHON XapaKTEPUCTUKH CIIETyET MPOBOAUTH MO YTBEPKAEHHOW METOANKE
WCIIONB3Ysl, HATPUMED, TSl U3MEPEHUH pacxoa crocod "ckopocTh-tuioniaas" mo MU 1759-87.

[To pe3ynbraram rpagyupoBKHU COCTABISETCS MACIIOPT PacXoioMepa, B KOTOPBIM BHOCST BCE
HE0OXOUMBIE JUIS SKCITyaTallii TEXHUYECKHE XapaKTepPUCTUKU PacXoloMepa, B TOM YHCIIE U

MEXIOBEPOUHBIN HHTEPBAJL.

[leproauueckrie MOBEPKU TAKUX PacxoJ0MePOB NpoBoAsT B coorBeTcTBUU € [IP 50.2.006-94.

IHPUJIOXKXEHHUE

Oo0s13aTenbpHOE

3HAYEHUS KODPOPUIIUEHTOB 11 PACUETA MPOITYCKHOM CHIOCOBHOCTHU

(PACXOJA) CTAHAAPTHBIX BOJOCJ/IMBOB U JIOTKOB



Taomuma 1

3Havenus ko3¢ punuenta pacxoaa Cy s BOZOCIAMBOB ¢ TPEYroJIbHbIM BbIPe30M

B TOHKOI1 cTeHKe npu a = 90°

h/P 3unauenue Cy npu P/B
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
0,1 | 0,578 | 0,578 | 0,578 0,578 0,578 0,578 0,578 0,578 0,578 0,578
0,2 | 0,578 | 0,578 | 0,578 0,578 0,578 0,578 0,578 0,578 0,578 0,579
0,3 | 0,578 | 0,578 | 0,578 0,578 0,578 0,579 0,580 | 0,580 0,581 0,582
04 | 0578 | 0,578 | 0,578 0,578 0,579 0,581 0,583 0,585 0,587 0,591
0,5 | 0,578 | 0,578 | 0,578 0,579 0,582 0,584 | 0,588 0,593 0,611 -
0,6 | 0,578 | 0,578 | 0,579 0,581 0,585 0,590 0,595 - - -
0,7 | 0,578 | 0,578 | 0,580 0,584 0,589 0,596 - - - -
0,8 | 0577 | 0,579 | 0,582 0,587 0,595 0,605 - - - -
0,9 | 0,577 | 0,579 | 0,584 0,593 0,601 - - - - -
1,0 | 0,576 | 0,580 | 0,587 0,598 0,610 - - - - -
1,1 | 0,576 | 0,581 0,590 0,604 - - - - - -
1,2 | 0,576 | 0,583 0,593 0,611 - - - - - -
1,3 | 0,576 | 0,585 0,597 - - - - - - -
1,4 | 0,576 | 0,587 | 0,600 - - - - - - -
L5 | 0,577 | 0,589 | 0,604 - - - - - - -
1,6 | 0,578 | 0,592 | 0,608 - - - - - - -
1,7 | 0,578 | 0,595 - - - - - - - -
L8 | 0,578 | 0,598 - - - - - - - -
1,9 | 0,579 - - - - - - - - -
2,0 | 0,580 - - - - - - - - -
Tabmmma 2
3navenus ko3ppuureHTa CKOpocTH moaxoaa ;xkuakoctu Cy
AJI51 BOAOCJIUBOB C IHPOKHM NOPOTroM

C b-h 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

P,

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
cp b-h
[pumeuanue. J{jist MOABOAANIMX KAHAJIOB MIPAMOYTOIBHOTO CEYEHHS BMECTO Ay CIIeMyeT
h
HNPHHUMATh h+P
Taobnuma 3

3HavyeHnns ko3 duumenTa pacxoaa cq Vs JIOTKOB KPUTHYECKOM ITyOHHBI

NPSAMOYT0JILHOT0 cedeHus (JI0TKOB BeHTypn)

/b 3HaueHus cq npu h//
0,70 0,65 0,60 0,55 0,50 0,45 0,40

0,2 0,9924 0,9919 0,9913 0,9906 0,9898 0,9888 0,9876
0,4 0,9912 0,9907 0,9901 0,9894 0,9886 0,9876 0,9864
0,6 0,9900 0,9895 0,9889 0,9883 0,9875 0,9865 0,9852
0,8 0,9888 0,9883 0,9878 0,9871 0,9863 0,9853 0,9840
1,0 0,9876 0,9872 0,9866 0,9859 0,9851 0,9841 0,9829
1,2 0,9865 0,9860 0,9854 0,9847 0,9839 0,9829 0,9817
1,4 0,9853 0,9848 0,9842 0,9835 0,9827 0,9818 0,9805
1,6 0,9841 0,9836 0,9831 0,9824 0,9816 0,9806 0,9793
1,8 0,9829 0,9824 0,9819 0,9812 0,9804 0,9794 0,9782
2,0 0,9818 0,9813 0,9807 0,9800 0,9792 0,9782 0,9770
2,2 0,9806 0,9801 0,9795 0,9789 0,9781 0,9771 0,9758
2,4 0,9794 0,9787 0,9784 0,9777 0,9769 0,9759 0,9747
2,6 0,9783 0,9778 0,9772 0,9765 0,9757 0,9748 0,9735
2,8 0,9771 0,9766 0,9761 0,9754 0,9746 0,9736 0,9724
3,0 0,9759 0,9755 0,9749 0,9762 0,9734 0,9724 0,9712
3,2 0,9748 0,9743 0,9733 0,9731 0,9723 0,9713 0,9701
3.4 0,9736 0,9731 0,9726 0,9719 0,9711 0,9701 0,9689
3,6 0,9725 0,9720 0,9714 0,9708 0,9700 0,9690 0,9678
3,8 0,9718 0,9708 0,9703 0,9696 0,9688 0,9678 0,9666
4.0 0,9702 0,9697 0,9691 0,9685 0,9677 0,9667 0,9655
4.2 0,9690 0,9685 0,9680 0,9673 0,9665 0,9656 0,9643
4.4 0,9679 0,9674 0,9668 0,9662 0,9654 0,9644 0,9632
4.6 0,9667 0,9663 0,9657 0,9650 0,9642 0,9633 0,9621
4.8 0,9656 0,9651 0,9646 0,9639 0,9631 0,9621 0,9609
5,0 0,9645 0,9640 0,9634 0,9628 0,9620 0,9610 0,9593




Tao0numa 3

(mpomomkeHue)

3navyenue ko3ppuuMeHTAa Pacxoaa Cq 1Sl JIOTKOB KPUTHYECKOM ITyOMHbI

NMPAMOYI0JbHOI0 ceuyeHus (JIOTKOB BeHTypH)

//b 3HaveHwus cq npu h//
0,35 0,30 0,25 0,20 0,15 0,10 0,05
0,2 0,9860 0,9839 0,9809 0,9764 0,9690 0,9542 0,9103
0,4 0,9848 0,9827 0,9797 0,9752 0,9678 0,9530 0,9092
0,6 0,9836 0,9815 0,9785 0,9741 0,9667 0,9519 0,9081
0,8 0,9825 0,9803 0,9774 0,9729 0,9655 0,9502 0,9070
1,0 0,9813 0,9792 0,9762 0,9717 0,9644 0,9496 0,9059
1,2 0,9801 0,9780 0,9750 0,9706 0,9632 0,9485 0,9048
1,4 0,9789 0,9768 0,9739 0,9694 0,9620 0,9474 0,9038
1,6 0,9778 0,9757 0,9727 0,9683 0,9609 0,9462 0,9027
1,8 0,9766 0,9745 0,9715 0,9671 0,9598 0,9451 0,9016
2,0 0,9754 0,9733 0,9704 0,9660 0,9586 0,9440 0,9005
2,2 0,9743 0,9722 0,9692 0,9648 0,9575 0,9429 0,8995
2,4 0,9731 0,9710 0,9681 0,9637 0,9563 0,9417 0,8984
2,6 0,9720 0,9699 0,9669 0,9625 0,9552 0,9406 0,8973
2,8 0,9708 0,9687 0,9658 0,9614 0,9541 0,9395 0,8963
3,0 0,9696 0,9676 0,9646 0,9602 0,9529 0,9384 0,8952
3,2 0,9685 0,9664 0,9635 0,9591 0,9518 0,9373 0,8941
3.4 0,9673 0,9653 0,9623 0,9580 0,9507 0,9362 0,8931
3,6 0,9662 0,9641 0,9612 0,9568 0,9495 0,9350 0,8920
3,8 0,9651 0,9630 0,9601 0,9557 0,9484 0,9339 0,8909
4,0 0,9639 0,9618 0,9589 0,9546 0,9473 0,9328 0,8899
4,2 0,9628 0,9607 0,9578 0,9534 0,9462 0,9317 0,8888
4.4 0,9616 0,9596 0,9566 0,9523 0,9451 0,9306 0,8878
4,6 0,9605 0,9584 0,9555 0,9512 0,9439 0,9295 0,8867
4,8 0,9594 0,9573 0,9544 0,9500 0,9428 0,9284 0,8857
5,0 0,9583 0,9562 0,9533 0,9490 0,9418 0,9274 0,8847
Tabauua 4

3HaveHus kKo3(pPpuumeHTa cKOpocTH nmoaxonaa ;kuaxkocru C,

JJIS1 JIOTKOB KPUTHYECKOH ITyOMHBI




faw h
3nauenue C, mpu h+P
1,0 0.9 0,8 0,7 0,6 0,5 0.4 0,3 0,2
0,10 1,002 1,002 1,001 1,001 1,001 1,001 1,000 1,000 1,000
0,15 1,005 1,004 1,003 1,003 1,002 1,001 1,001 1,001 1,000
0,20 1,009 1,007 1,006 1,004 1,003 1,002 1,001 1,001 1,000
0,25 1,014 1,012 1,009 1,007 1,005 1,004 1,002 1,001 1,001
0,30 1,021 1,017 1,013 1,010 1,007 1,005 1,003 1,002 1,001
0,35 1,029 1,023 1,018 1,014 1,010 1,007 1,004 1,003 1,001
0,40 1,039 1,031 1,024 1,018 1,013 1,010 1,006 1,003 1,001
0,45 1,050 1,040 1,031 1,023 1,017 1,012 1,007 1,004 1,002
0,50 1,064 1,050 1,039 1,029 1,021 1,014 1,010 1,005 1,002
0,55 1,079 1,062 1,048 1,036 1,026 1,018 1,011 1,006 1,003
0,60 1,098 1,076 1,058 1,043 1,031 1,021 1,013 1,007 1,003
0,65 1,120 1,092 1,070 1,050 1,037 1,025 1,016 1,009 1,004
0,70 1,147 1,111 1,083 1,061 1,043 1,029 1,018 1,010 1,004
0,75 - 1,133 1,098 1,071 1,050 1,034 1,021 1,012 1,005
0,80 - - 1,116 1,083 1,058 1,039 1,024 1,013 1,006
0,85 - - 1,136 1,096 1,066 1,044 1,027 1,015 1,007
0,90 - - - 1,111 1,076 1,050 1,031 1,017 1,007
0,95 - - - 1,128 1,086 1,056 1,035 1,019 1,008
1,00 - - - 1,147 1,098 1,064 1,039 1,021 1,009
. b
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[pumeuanwe. [ IpIMOYTOIBHBIX JOTKOB (JTOTKOB BeHTypn) B




