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BBenenne

Kak mnokazan oneir peanmusanuu IIpoexta «MYBP-®eprana», OCHOBHOW TpYyIHOCTBHIO
THJIPOMETPOB MIOTHBIX KaHAJIOB OBUIO OTCYTCTBHE 3HAHUH 10 BEIOOPY MecTa 000pyI0BaHHS
THJIPOMETPUYECKOr0 MOCTa, METOUKU MOCTPOCHUSI U KOPPEKTUPOBKU PACXOAHBIX TpapUKOB
Y TaOJIHII.
B OonpmuHCTBE cilyyaeB C METOAMKOH HU3MEPEHHUs pPacxoAa BOABI TMAPOMETPHl ObUIM
3HAKOMBI TEOPETHUYECKH B paMKax yuyeOHOW MporpamMmbl THAPOMETNOPATUBHOIO TEXHHUKyMa
win BY3a, Ha mpousBoAcTBE MyTeM MNEPEHUMAHUS OMNbITa OT THAPOMETPOB C OOJBIIUM
CTakeM palOoThl. YUWTBIBas OCTPHIH NEPHUIUT B MOJOOHOW METOAMUYECKOW JIMTEpaType B
wiaHe pabot Ha 20061, ObLIO MPUHATO pelIeHUe MOATOTOBUTH «PyKOBOACTBO MO BOJOYYETY
JUIl THJIPOMETPOB MAruCTPAJIBHBIX KAHAJIOB». YYUTHIBas IIOKEIAHUS THAPOMETPOB B
«PykoBoncTBo ...... » OBLIM BKJIIOYEHBl JIOMOJHHUTEIbHbIE MaTepuaisl Mo 00paboTke
MaTepUasIoB I'pagyUpPOBKH, MOCTPOCHUS PACXOJIHBIX I'paMKOB M TAOIUI] Ha NEPCOHAIBHOM
KOMIIBIOTEPE, MOJArOTOBKE THIPOIIOCTOB K aTTECTALUU U MIOBEPKE.

1. Bei0op mecTa 000py10BaHUS THAPOMETPHYECKOT0 MOCTA
Jlns  yBeNWYeHUs TOYHOCTH M3MEpPEHHMs] PpPacxXxoJ0B BOJAbI NPU CHUCTEMATHYECKUX U
KOHTPOJIBHBIX 3aMepax PpPYyCIOBBIM METOJOM, HCIOJB3YIOT CpPEACTBA HM3MEPEHHS pPacxoja
(CUP) tuna ¢QukcupoBaHHOE pycClo, T.. pyciao ¢ OOJMLIOBAHHBIM JTHOM U OTKOCAMH.
OcHOBHBIE TIpaBUIIa yCTPOHCTBA (PUKCHPOBAHHBIX PYCIL:
e TpPUMCHEHHE OOJIMIIOBOK W3 CTOMKHMX MarepuaaoB (MOHOJWUTHBIN OETOH,
OETOHHBIE [UIUTHI, KAMEHHAsA OTMOCTKA, Ta0OMOHBI U TIp.);
® JUIMHA yYacTKa ¢ (PUKCHPOBAHHBIM PYCIIOM JOJKHA 00ECHEeUnTh MPaBHIbHBIN
MI0/JIXO/T TTOTOKA K CTBOPY M3MEPEHHSI.
VYyacTok KaHaja, TJ€ HpeArnoyiaraercsi o0OpyIoBaTh THAPONOCT  JOJDKEH  OBITh
OPSMOJIMHEHHBIM, c MOCTOSIHHOM dopmoit HONIEPEYHOT 0 OpSMOYTOJIBHOTO,
TpalenenJaIbHOro Ui napadosindyeckoro ceueHus. JlomyckaroTcs OTKIOHEHHS OT CPEIHUX
TEOMETPUYECKUX pa3MepoB (IIUPHUHBL, CTPOUTEIBHON BBICOTHI, BEIUYMHBI 3aJIOKEHHS
OTKOCOB pycna) He Oonee yeM Ha + 2,0 %, A7 y4aCTKOB C MOCTOSIHHBIM YKJIOHOM jHa. [lpu
CKOpOCTH TOTOKa MeHee 2,0 M/C, JUIMHA y4yacTKa Ha KOTOPOM JIOJDKHBI OBbITh BbIIEp’KaHBI
yKa3aHHbIE YCJIOBUS, B 3aBUCUMOCTH OT IUIMPUHBI KaHasia 1o Bepxy (B), momkHa ObITh He
MEHbIIIE yKa3aHHOU B Ta0muie 1.

Taoauna.l
JJIMHA NPAMOJINHEHHOI0 YYaCTKA KAHAJIA B 3aBUCMMOCTH OT ee IUPHHBI
MaxkcuMaJIbHBIIA pacxoj BbIIIIE
T 0,2 T 1 T1 2 T2 1
BObI B KaHATE, e 010,210 5 ot 5 10 10 ot 10 mo 25 oT 25 mo 100 100
MuHuMaJabHO- He
onmycTHMAas JAJIMHA
oy “H ot 6B 1o 8B ot 4B 1o 6B ot 3B 10 5B ot 2B 1o 3B MeHee
NMPSIMOJIMHEITHOT O
1,5B

y4acTKa.

IIpu ckopoctn moroka B KaHaie Oomee 2,0 Mm/c, JUIMHA Yy4YacTKa KaHajla IO0JDKHA

npuHUMaThes B 1,5
pa3za OoJibllle, IO CPAaBHEHHIO C JAHHBIMU TaOIULIBI 1.

e VYyacTOK KaHaja JOJDKEH ObITh YAaJIEH OT TUAPOTEXHUYECKUX COOPYKEHUM M JPYTrHX
HCTOYHUKOB COOMHOCTH IOTOKAa Ha PAacCTOSHUE, UCKIIIOYAIOIIEe MOSBICHUE B CTBOPE
U3MEPECHUM BOJIHOBBIX SIBICHHM, KOCOCTPYMHOCTH M IOBBIIICHHBIX ITyJIbCALlUi
CKOpOCTEM MOTOKA;

e Ha u3MepuTenbHOM yyacTKe JOJDKHA OBITh HCKJIIOYEHA BO3MOXKHOCTH 3apacTaHUs
pyciia COPHBIMU ¥ BOJHBIMU PACTEHHUSAMHU M CHCTEMATHYECKOTO 3aWJICHUS JIHA KaHAJIa
CJIOEM HAHOCOB TOJIIIMHON 6oee 2 % OoT HOpMaJIbHOM ITyOUHBI TOTOKA;

e l3MepuTenbHBI y4YacTOK KaHala JOJDKEH OBITh JOCTYHNEeH Ui TpPOBEICHUS
U3MEPEHHUM,  BO3MOXHOCTM  TIOABE3Ja  aBTOTPAaHCIOpPTa Uil IEPEBO3KHU
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00CITy’KMBAIOIETO MIEPCOHATIAa U 000PYIOBAHUS;

e [lpu pasmemenun CHUP, Ha HOBBIX M PEKOHCTPYHPYEMBIX KaHajaX YCTPOHCTBO
U3MEPUTENIBHOTO  y4yacTka 0e3 (Qukcupyomeil OoOJMIOBKM HE JOMYyCKaeTcs.
Konctpykumss  0o0nMHMIOBKM — JOMDKHA  OOecredyuBaTh IOCTOSTHCTBA  (OPMBI U
TreOMETPUYECKUX Pa3MEepoB MO JUIMHE U3MEPUTENBHOIO y4acTKa C OTKIOHEHUSIMHU He
6omee = 2,0 % OT cpeTHUX pa3MEepoB;

2. I'mapoMeTrpuYecKue MOCTHI THIIA (PUKCHPOBAHHOE PYCJIO,
OCHOBHOE U BCIIOMOTraTe/ibHOe 000py10BaHHe

B BO10X034HCTBEHHOM NpakTHKE B KadecTBe cpeacTB usMmepenus pacxoma (CHUP)
00JIbIII0E PACTIPOCTPAHEHHUE TMOJNYUMIIM KOHCTPYKIMHU PEEUHBIX THIPONOCTOB C OOBIYHBIMU
¢ukcupoBaHHbIMU pyciiamMu «DP». «DPy» o00opymyroTcs Ha NPSAMOJUHEHHBIX ydYacTKax
MaJIbIX M CPEJHUX KaHaJOB, YKJIOH JIHA KOTOPBIX COOTBETCTBYET CPEIHEMY YKIIOHY pycla.
VYyacTok KaHaja, IJie MpeanoiaracTcss 000pyI0BaTh W3MEPUTEIBHBIN CTBOP, JOKECH OBITh
IPSIMOJIMHEUHBIM c IIOCTOSTHHOM ¢dopmoii MIOTIEPEYHOT O (IpsIMOYTOJIBHOT O,
TpamnenenJaIbHOTO WM IMapabOJMYecKOro) CEYeHHs, C YCTAaHOBUBIIMMCS PEXKAMOM
JBUKECHMSI IOTOKA BOJBI PUCYHOK 1.

Puc.1. 'uagpomerpuyeckuii noct tuna «®@P» 060py10BaHHbINi THAPOMETPUYECKUM
MOCTHKOM

I'mopomerpuueckuii moct Tuma «®DP» HeE00XOAMMO OCHACTUTH BCIIOMOTATEIHEHBIM
THJIPOMETPUYECKUM 00opyJioBaHHEM. [MapoMeTpuuyeckuM O0O0OpYyIOBaHUEM CUHUTAIOTCA
cpeAcTBa TmepenpaBbl (CM. puc 1) KOHCTPYKIMH KOTOPBIX PEKOMEHAYETCs BBHIOMpATh B
3aBHCHUMOCTH OT IIUPUHBI KaHaJla 0 Bepxy Tabiuua 2.

Tabanuna 2.
Bb100p KOHCTPYKIMH BCIIOMOIraTeJIbHOr0 000Py10BaHUS B 3aBUCHMOCTH OT INMPHHBI
KaHaJa
IupnHa kaHa/1a 1O
Cpeacrsa nepenpasbl

Bepxy, (M)
I'mapomMerpuuecknii MOCTHK KECTKON KOHCTPYKIIMH o 20
[ToaBecHO# rUIPOMETPUYECKHUI MOCTUK Ha CTAJIbHBIX KaHaTax Ot 20 go 50




Bce peednble rHAPONOCTHI JOIDKHBI OBITH OOOPYJOBAaHBI yCIIOKOWTENBHBIMA HUIIAMU HITH
KOJIOALIAMHM JUIsl pa3MELICHNs B HUX CTAaHJAPTHON TMAPOTEXHUYECKON PEIKNU PUCYHOK 2.

Puc.2. YcnokoutenbHbIH KOJI01€l ¢ THAPOTEXHUYECKON peiKoil.

BBIOOp KOHCTPYKIIMU YCIIOKOUTEILHOTO YCTPOWCTBA JUIsl KOHKPETHOTO OOBEKTa OJIKHO
MPOU3BOJUTHCS C YUETOM pEKMMa TBEPAOTO CTOKA B KaHaie, CKOPOCTU M TIyOWHBI TOTOKA
pucyHok 3. He pexoMeHayeTcs MPUMEHEHHE yCIIOKOUTEIIBHBIX YCTPOMCTB THIA BBIHOCHBIX
KOJIOZIIEB B KaHAllaX CO CKOPOCThIO MOoTOKa Oonee 1,5 M/c u mupunoit pycia meree 10 m. Ha
KaHallaX C KOHIIGHTpAIMel B3BEIICHHBIX HaHOCOB Oosee 1,0 KI/M®  HEOGXOIUMO
peycMaTpuBaTh MEPHI 1O MPEIOTBPAIICHUIO 3aMICHUS YCIIOKOUTENBHBIX YCTPOMCTB.
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Puc.3. PaziuuHble TUNIBI KOHCTPYKIMA YCIIOKOUTEIbHBIX YCTPOMCTB
a — OeperoBoii KoBII; 0 — 0eperoBoii K0JI0AeL C OTKPBITHIM JIOTKOM; B — KOHCOJILHBI



BbBIHOCHOM KOJI0/1ell; T — CBAHbIN BHIHOCHOH KO0JIOAeL; /I — yPOBHEeMepHasi peiika B
pycJe.

Ha rumpomerpuueckux CTBOpax, MNPEAHA3HAUYEHHBIX IS MEPHUOJUYECKOr0 H3MEpPeHUs
pacxozia BOABI, pa3MEUICHHE YCIOKOMTEIBHBIX YCTPOICTB He 00s3aTenbHO. B aTOM ciydae
JOTYCKAeTCsl KOHTPOJIUPOBATH MOJOKEHUE YPOBHEH BOJABI C MOMOIIBI0 THAPOMETPHUECKON
mTanru. Ha ydYacTke pacrosnokKeHus CTallMOHApHBIX OallaHCOBBIX U KOHTPOJIBHBIX
THAPOTIOCTOB JOJDKHBI OBITH YCTAHOBJIEHBI TOMOrpaduueckue pemnepsl Ui MPUBSI3KH HYJIS
peex.

Tpeobosanun Kk cpedcmeam usmepenus u 6CHOMO2AMENbHBIM YCHPOUCIMEAM

O Jlna nmpoBeneHus rpaayupoBku M noBepku CHP 1OMKHBI NMPUMEHATHCS CpencTBa
U3MEPEHMS], UMEIOIINE NaclopT, MHCTPYKIUIO MO AKCIUTyaTalli U CBUIETEIHCTBO O
MOBEPKE MJIM METPOJIOTUYECKON aTTECTAIUU.

O /JIns wm3MepeHHs CKOPOCTHM IOTOKA, KaK IPaBUJIO, JOJKHBI IPUMEHATHCS paHee
BBIITYCKAa€MbI€ U HaXOJSUIUECS B AKCIUTyaTalluu THAPOMETPUYECKHE BEPTYILUKH THUIA
I'P-21, mmepurenu ckopoctu teuenuss MCT-0,06/120/70. JlomyckaeTcss MpUMEHSTH
BHOBb pa3palaThlBaeMble HM3MEPUTEIN CKOPOCTH TEYEHHsI BOJBI, MPOIICIIINE
NpUEMOYHBIE UCTIBITAHUS B YCTAHOBJIEHHOM TIPSKE.

O /JIns ¢ukcupoBaHHs BpeMEHHU BBIIEPKKH B MOTOKe BepTymiek tuma ['P-21 crmemyer
IPUMEHATh CEKYHIOMEpPhl MEXaHMUYECKHE OJHO WM JBYX CTpPEJIOYHbIE, MUMEIOLINE
LeHY JeieHus mKansl He 6onee 0,2¢, cHaOKEHHBIEC 3aBOJICKUM MACIIOPTOM C KIIEHMOM
OTK u cBUAETENHECTBOM O TIOBEPKE.

O Jlna mpoBeAeHUs TeOJe3MUYECKUX HM3MEPEHUM CleayeT NMPUMEHSATh HUBEIHUpHI 1-3
kiaccoB tuna H-05; H-3B u peiiku nuenupusie Tuna PH-05 wnu PH-3 nnunoit ot
1,0 1o 4,0 m.

O Jlna um3MepeHUs JMHEHHBIX [apaMeTPOB CTBOpPA H3MEPEHUS CIEAYeT NPUMEHSATH
PYJETKH METAUIMYECKHE Kilacca TOYHOCTH 1, 2 wium 3, muHoit ot 1 1o 50 M, neHoit
nenenud He 6omnee 0,001 M 1Mo Becell IIMHE KA.

O /Jlns pa3OuBKM H3MEpPUTENBbHBIX CTBOPOB W KOHTPOJIS HX TNEPHEHAUKYJISIPHOCTH
OTHOCUTEIIbHO OCH KaHAJIOB CIJIEAYeT NPUMEHSATh JIOObIe THIIBI TEOJ0JIMTOB B
KOMIIJIEKTE C BEIIKaMU WJIM YPOBHEMEPHBIMU PEHKAMM.

O Jlns yCTaHOBKU M (PUKCALIMU U3MEPUTENEH CKOPOCTH B TIOTOKE CJIEIyET MUCIIOJIb30BaTh:
npu riayoune kaHana meHee 1,0 M — mepeHOCHbBIE ypOBHEMEpHBIe peiiku tumna ['P-104;

0 Jlns u3MepeHus YpOBHEH BOJBI JOMYCKAETCS MPUMEHSTH JI0ObIE THITBI YPOBHEMEPOB,
B TOM YHCJE IWITPUXOBBIX MEp JUIMHBI (TUAPOTEXHUYECKHX YPOBHEMEPHBIX peeK),
COOTBETCTBYIOIMX JMAINa30HAaM M3MEPEHUM M YCIOBUSM SKCILUIyaTallud KOHKPETHBIX
00BEKTOB, 00ECIEUNBAIOIINX OTHOCUTEIBHYIO MOIPEUTHOCTh U3MEPEHUI YPOBHEH He
6onee + 1,0 %. Ilpm amruuTyae mnyibcanudii IMOBEPXHOCTH BOJBI B KaHale,
npesbimaronieit 0,05 M, ycTaHOBKa YpOBHEMEPOB 0€3 YCTIOKOUTENBHBIX YCTPONUCTB HE
JIOTTy CKaeTCs;

O [I'mapomerpruyeckwe NOCTBI, HCMIOJIb3YEMbIE ISl YYETHBIX OMNEPALMM B YCIOBHUAX
IUIATHOTO BOJOMNOJIB30BAHUS, JOJDKHBI OBITh O00OPYAOBaHBI CUETYMKAMH CTOKA WIIH
camonuclaMH, O0eCTeYMBAIOUIMMH MOTPEIIHOCTh yuéTa I0AaBacMOM BOJBI, HE
npesbimatonyio + 5 %. [Ipoure TpebGoBaHUS M MpaBUiIa IKCIUTyaTallud CUETYUKOB
WIM CaMOIIKMCLIEB JOJDKHBI INPUHUMATHCS COIVIACHO MACHOPTOB M TEXHUYECKUX
YCIIOBHIA Ha KOHKPETHBIE BUIBI IPUOOPOB;

0 Ilpu rnyOune noroka a0 4,0 M — JOKHBI IPUMEHATHCS IITAHTH THIPOMETPUYECKUE
coopubie quamerpoM 0,028 u muHOM cexiuu a0 1,5 M;

O Ilpu rnybune moroka cBeime 4,0 M — OJDKHBI TPUMEHSATHCS THIPOMETPUUYECKHE
ne6énkun  tuna «Hesa» IIM-23, wumum  «Jlyra» Ilu-24 ycTaHoBieHHBIE Ha
TUAPOMETPUYECKUX  MOCTHKAaXx C  IPUKPEIUIEHHBIMM  CHHM3y  CHELUAIbHBIX



TUAPOMETPUYECKUX TPy30B. YPOBHEMEpPHBIE PEWKM M INTAHIM JIOJDKHBI HMMETh
pasnuyuMble IIKajdbl W LUGpPOBble 0003HAueHUE. JIMCTAaHIIMOHHBIE YCTAaHOBKU U
71e0&AKH TOIKHBI OBITH CHA0KEHBI CUETUNKAMU JITHHBI BRITPABICHHOTO TPOCA;

Ilpuodopwt onsa uzmepenua ckopocmu nomoKa

B BOMOXO3SMICTBEHHOM IpakTUKE M M3MEPEHUS CKOPOCTH TIOTOKA IPUMEHSIOTCS
THIPOMETPUYECKHE BEPTYIIKK pazaudHOW Momudukanmu. Hambombimee pacmpocTpaHeHHe
NOJy4YMIM TuApoMeTpudeckue BepTymkd Tuma ['P-21M, BelmyckaBmivecs  Ha 3aBOJE
THIIPOMETPUYECKOro obopynoBanus r. Tomucu. B HacTosimmee Bpems, B CBA3H C OTCYTCTBHEM
IIOCTaBOK THUAPOMETpHUYECKUX BepTymek u3 ctpaH CHI' uMeBmmiics B HaJIM4YuM IapK
THIPOMETPUYECKUX MPHOOPOB 3HAYMTENBHO COKPATWIICA TI0 TPUYMHE TEXHUYECKOTO W
MOpaJIbHOrO M3HOca. M3MepeHune pacxo0B BOABI MPOU3BOJAUTCSA YCTAPEBLIMM NPHOOPHBIM
000py0BaHNEM, KOTOPOE J1aBHO HE MOBEPSJIOCH B CHELMAIU3NPOBAHHBIX MPEANpUATUsIX. B
HaCTosIIee BpeMs B LIeHTpanbHO a3uarckoM pernone (LIAP) tonsko B [IKTU BonaBromarnka
u Metponorus (Keipreisckas PecnyOnnka) HaaXeHO IPOU3BOACTBO U3MEPUTETIEH CKOPOCTH
Boapl Tuna MCB — 01 u npyrux npuOOpoB T'MIPOMETPHUECKOrOo Ha3HadeHus. Y Hac B
Pecniybnuke V36exkucran B HIIO CAHWHWPU pa3pabotana HoBas KOHCTPYKLUS
THJIPOAMHAMHUYECKOT0 U3MepUTels ckopocTH noroka tuna I'TP. OnbiTHas napTust mpubGopoB
I'TP ©6buta usrorornena B 2005t 3a cuer cpenctB IIpoekra «MYBP — ®epranay. [Ipudopst
I'TP 6w pacmpeneneHsl Mo NWIOTHBIM KaHaimam u ABII, rae ycmemHo mponuu
IIPOU3BO/ICTBEHHbBIE UCTIBITAHUS PUCYHOK 4.

Puc. 4. 'mapoaunaMudeckuii u3MepuTeb ckopoctu noroka I'TP

I'mpponuHamudeckuii U3MepUTENb CKOpocTd noroka ['TP mpegHasHadeH Juisi pa3oBBIX
M3MEPEHU CKOPOCTH BOABI B COOTBETCTBYIOIIMX TOYKax moroka. ['TP omyckaercs B mOTOK
IIPY [TOMOIIY CTAaHJAPTHOM T'MAPOMETPUYECKON IITAHTU AUAMETPOM 28 MM.

3. MeToauka u3MepeHHs pacxoaa BOAbl
Pacxon Bonbl ecTh 00BEM BOBI, MPOXOMSALIMNA B €IMHUIy BPEMEHH, U B OOIIEM ciydae
3aBUCHUT OT JIBYX IIapAMETPOB - IUIOLIAAH MOMEPEYHOTO CEUEHUS U CKOPOCTH MOTOKA BOJIbI



Q-wV: (1)

re @ - IUIOUaAb MOMEPEYHOr0 CEYeHHs MOTOKA, M’, TeoMeTpHueckuii mapamerp; V -
CKOpOCTh TIOTOKA, OCPEJHEHHAs 10 BCEMY BOJHOMY IIOIEPEYHOMY CEUYCHHIO, M/CEK,
KHHEMaTHYeCKUH mapameTrp. Takum oOpa3oMm, 0ObEMHBIM Pacxoi BOJIbI, B OOIIEM cllydae
PaB€H YMHOXCHHOMY 3HAUCHUIO JIBYX ICPCMCHHBLIX MApaMCTPOB - T'COMCTPHYCCKOIO U
KnHemMaTtndeckoro. CienoBareinbHo, Al ONPEACTICHHs pacxo/1a BOAbl HEOOXOANMO U3MEPSTh
o0a mapametpa. J{7s HArMATHOCTH PacCCMOTPUM aOCTPAKTHYIO MOJENb pacXoja MOTOKa BOABI.
PaccMoTpuM abcTpakTHYIO MOJIENb pacXoAa BObI PUCYHOK 5.

Puc. 5. AbGcTpakTHas MOJeNb pacxoa BOJIbI

Orta MoIenb MPEeACTaBIseT co0oi 00BeM Tela C KPUBOJMHEHHOW TOBEPXHOCTHIO C
MEPEMEHHBIMU TIapaMETpaMH BO BCEX TPEX B3aUMHO NEPHNEHIUKYJSIPHBIX HaIpPaBICHUSAX
3Ha4YE€HHE, KOTOPOTO U3MEPSIETCS B M°/c. VI3BECTHO, 9TO METOIOB MU3MEpPEHMsI pacxoda BOAbI
MHOTO, HO B BOJIOXO3SIICTBEHHOM MPaKTUKE MPUMEHSETCS, B OCHOBHOM, METOJ "CKOPOCTh X
IJIOIIAL", SIBJISIFOUIUICS PAa3HOBUIHOCTHIO KOCBEHHBIX METOJ0B U3MEPEHUS Pacxoa BOJbI.
CyIIHOCTh 3TOr0 METOJa 3aK/II0YaeTcs B ONPEICIICHUU pacxoja BOAbI MyTEM H3MEpEHUil
TUTOMIA/IA TTONIEPEYHOr0 CEUEHUs MOTOKA M CKOpocTel TeueHus. [Ipu 3Tom B pUKCHPOBAaHHOM
TUAPOMETPUYECKOM CTBOPE ONPEAEIISIOTCS CIIEIYIOIINE MIEMEHTBI pPacXoa:
e [IyOMHBI Ha IMPOMEPHBIX BEPTUKAIAX U UX YJAJCHHE OT MOCTOSHHOTO Hayaia o
JIMHUU TUIPOMETPUUYECKOTO CTBOPA JIJIsL ONIPEAEIEHUS IUIOAAN BOJHOIO CEUECHUS;
® [POAOJIbHBIE COCTABIISIIOIINAE CPEHUX CKOPOCTEH TEUEHUS HAa BEPTUKAJSAX, HA OCHOBE
KOTOPBIX PACCUUTHIBAIOTCS CPEHUE CKOPOCTH B OTCEKaX MEKIYy HUMHU.

Brimie mpencraBienHas abcTpakTHash MOZENb — 3TO HicallbHAs MOJENb pacxoja IMOTOKa
BOJIbI, B HATYPHBIX YCIOBUSAX TaK HE ObIBAET, MOITOMY JUISl TOCTHKEHUS TPeOyeMOoil TOUHOCTH
U3MEpPEHHUs pacxoja BOABI HEOOXOAMMO IO BO3MOXKHOCTH CTapaTrhCsi MaKCUMAIbHO
npUOIU3UTECS K HUICAITBHOMY Clydaio. DTO BO MHOTOM 3aBHUCUT OT MPaBUJIBHOTO BbIOOpa
MecTa THAPOMETPUYECKOTO CTBOPA, ONbITAa THAPOMETPOB, METOIMKHA U3MEPEHHUM U.T. .

OcHOo6HOII cnOCOO uzMepenus pacxo00e 600bvl
MeTtoauka BBIMIOJIHEHUS U3MEPEHUN pacxoda BOJbI OCHOBHBIM U JETabHBIM CHOCOOaMH
AQHAJIOTUYHBI ¥ PA3IMYaIOTCs JUIIb CIEAYIOMIMMHU MOKa3aTeISAMU:
e Ilpu ocHOBHOM cmoco0e JOMyCKaeTcsi NPUHUMATh COKpPALIEHHOE YHCIO TOYEK
YCTAaHOBKH MEPBUYHOIO H3MEPUTENSI CKOPOCTH HA KaXKIOW BEPTHKAIH, B TOM YUCIIE
npu rayouHe noroka ;10 0,5M — B ogHOM Touke Ha pacctossHuu 0,4h, ot qHa (wum 0,6h,



OT IOBEPXHOCTU BOABI); MpU IyOnHe moroka cBeimie 0,5M — B JBYX TOYKax Ha
paccrosinuu 0,2h, u 0.8h, ot qHa KaHana;

4. I'panyupoBKa rupoMeTpu4ecKoro nocra tuna «®P»
[Ipouecc ycTaHOBIIEHMS WM HAaXOXKJIEHUS HENPEPbIBHOM (YHKIMU BO BPEMEHM IIO
pe3yiabTaTaM JUCKPETHBIX HW3MEPEHHIl pacxoJOoB BOAbl B THAPOCTBOPE HA3BIBAIOT
TPaayHpOBKOM JaHHOTO THaporocTa. s oOnerdeHuss 3TOW TPOIEAYphl HAa IPAKTHKE
npuberarT K GopMaIbHO-T€OMETPUIECKOMY TIPUEMY M CTPOAT KPUBYIO pacxonoB Q = f(H).
DTOT TpHeM, B MHPOBOM MPAKTHKE O CHX IIOp OCTAaeTCsi OCHOBOM MPAKTHYECKOMN
TUAPOMETPUU OTKPBITHIX KAHAJIOB U PEK.

e ['pagynpoBka [NOJKHA IPOU3BOAUTHCS CIELMAIUCTAMM DKCIUTYaTallMOHHBIX WU
MeTposiornueckux 1eHTpoB (ML), mpomenmux croenualbHyI0 IOATOTOBKY 11O
yTBepKA€HHONU AreHTCTBOM CTaHIapTOB NPOrPaAMME;

e Merponoruueckast arrecrauust (noBepka) CHP, mnpousBoauTcs Ha OCHOBaHUHU
pe3yJbTaTOB TPaayHpOBKH, crneruanuctamu  PecmyOnukanckux MII, umeromnmx
COOTBETCTBYIOIINE YIOCTOBEPEHHUSI, BbIJTAHHbIE MECTHBIMU ATeHTcTBaMu CTaH1apTOB.

Jlemanvuulit cnocod usmepenus pacxooos 600vt

Jnst mocTmKeHUs: JOCTAaTOYHOM JIsi TPAKTUKU TOYHOCTH HW3MEPEHHMs, MPU TPaTyHpOBKE
THAPOIIOCTa, PACXOAbl BOABI M3MEPSIOT AETalbHBIM crocoboM. M3MepeHust mpoBOIAT, MpU
YCTAaHOBUBIIEMCSI PEKUME TCUCHHS BOJBI M KOTJAa aMILTUTYIbI KOJeOAaHUH YPOBHS BOJBI B
YCIOKOUTENBHOM KOJNoAlle cocTaBisier He 6onee £ 1,0 % oT rmyOuHBI BOIBI B KaHale.
YpoBeHb BOJIBI U3MEPSIOT 10 U TOCIIe MPOMEPOB TIIYOUH, a TaKXKe Mepe] HadyaJloM U B KOHIIE
U3MepeHuit ckopoctel TeueHus. DUKCUPYIOT aTy U BpeMs Ka)KIOoro u3MepeHus: ypoBHs. Bee
pe3yNbTAaThl U3MEPCHHI 3aHOCATCS B CTaHAAPTHYIO (opMy (KypHaT U3MEPEHHH pPacXoioB
BOAbI). J[ns mpoBeneHHs M3MEpPEeHHi pPacXoIOB BOJIbI, BHIOPAHHBIM CTBOp pPa3dOMBAIOT Ha
BEPTUKAIM M 3aKpEIUIAIOT WX NyTeM HaHeceHus MeTok. Jlamee, H3MEpSIOT IUIOMIATN
MOTIEPEYHOT0 CEUCHUsSI MEX]y BEPTHUKAISIMH, 3aMEPSIOT CKOPOCTH TEUEHHS, PACCUUTHIBAIOT
AJIEMEHTApHBIE PACXOJIbl HAa BEPTHKAJIAX, CYMMHUPYIOT HUX IO BCEMY CEUYCHHMIO KaHajda U B
pe3ylbTaTe MONyYaroT 3HaueHHEe OOIIero pacxoja BOJbI, MPOXOJAIIETO dYepe3 ITaHHOe
CEUYCHHUE KaHajla PUCYHOK 6.

1 2 3 n- n
> b b P PP PP PP P v
bo | b1 | by b; b, | b,
777 1 y_
—+ 3 $ o 4% q ¥ 1L 1e
H — ()é i © @ 4 4 o— 4 4 - ~| &
—H— e | — —+ < AR
] \l ) 2 ¢ | 4 4 otd 19 ¢
$ H ¢ Yo~ 4)2 & & & &
& 4 4 & & $
[/ KA/
/77 /777 /77 777 /77 777 /77 777 /77 /7 /77 /77 777 /77 /77

i - KOOpAWHAThlI YCTAHOBKH BCPTYIIKH
YF- OTMCTKH XapPaKTCPHBIX TOYCK;
n

’> - HOMepa BepTHKaJICHi;

Puc .6. Cxema pa30nMBKH BepTHKAJIEH 10 MONEPEYHOMY CEYEHHI0 KaHAJIa
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Ilocneoosamenvrnocms onepayuii neped nposedenuem uzmepenuil CKOpocmeii 600bl:

e Ha3HAuaIOT JOIOJHUTEJIBHYIO YPE3HYIO0 BEPTHKAIIb I ONPEICIICHUs CKOPOCTH BOABI
y Oepera M H3MEPSIOT PACCTOSIHME 3TOM BEPTUKAIM OT ype3a BOJbL. YPE3HYIO
BEPTHKAJIb HEOOXOMMO Ha3HaYaTh HA MUHUMAIILHOM PAacCTOSIHUU OT ypesa Oepera B
MECTe, JOMYCKaloLeM U3MEPEHHE CKOPOCTEH XOTsI Obl B OHON TOUKE;
® U3MEpAIOT MIyOMHY MOTOKAa BOJBI Ha BEPTUKAJIM, Jajiee ONPEAeNsioT Ha HelW TOUYKU
U3MEpPEHUS] CKOPOCTEH TEYEHMsI U 3aMEpPSIOT B AITHX TOYKaX CKOPOCTH
TUJIPOMETPUYECKON BEPTYIIKOM;
e BepTYyIKa pacrojaraercsi TakuM 00pa3zoM, 4TOObI KpOMKA JIOTACTH BUHTA HAXOAUIACH
Ha yJaJIeHUH He MeHee 2-3 CM OT MOBEPXHOCTH BOABI WIIM JTHA, a TIPH paboTe ¢ CyaHa
B YCJIOBHSIX BOJTHEHHUS TaKMM 00pa3oM, 4TOOBI U30€KaTh yapoB JIOMACTEH O THO;
® U3MEpEHHE MPOBOJAT MO MOPSAKY HOMEPOB Ha CIEAYIOUIUME BEPTHKAIH, IIE TAKKE,
3aMepHB INTyOUHY BOJIbI, TOBTOPSIIOT 3aMEPHI;
[Tocne w3MepeHusi CKOPOCTE BOJIbI HA MOCJIEAHEH MOCTOSHHOW BEPTHKAIW, AHAJIOTHYHO
BBIOOPY MEpBOM ype3HOW BEPTUKAIH, HA3HAYAIOT TAKyIO )K€ BEPTHKAIb y MPOTUBOIIOJIOKHOTO
Oepera W MPOBOJAT U3MEPEHHUsI, 3aUKCUPOBAB PACCTOSIHHE BEPTUKAIIM J0 ype3a Oepera u oT
IpeabIAYIIEN TOCTOSHHONW BepTUKaId. DUKCUPYS BPpEMS U YPOBEHb 110 pEHKE, 3aKaHYUBAIOT
pabory.

IIpu mpousBoaCTBE U3MEPEHHUM OJHOBPEMEHHO BEAYT OIEPATUBHBIA KOHTPOJIb TOYHOCTH
n3MepeHnil. [Ipyn MosSBIEHWNM COMHUTENBHBIX 3HAYEHMM HM3MEPSAEMBIX 3JEMEHTOB pacxoia
BOJIbI (TJIyOHWHBI, CKOPOCTH, PACCTOSIHHMS, YPOBHS) YTOUHSIOTCS W HCHPABISIOTCS JIMOO
MOATBEPKIAIOTCS 3HAYEHUSIMU ITPOBEACHHBIX MOBTOPHBIX H3MepeHHil. CpelHHe CKOpPOCTH
TEUEHUS BOJIbl HA BEPTUKAJISAX MIPU ACTATBHOM CIIOCO0E ONPENENIOT O 3aBUCUMOCTH:

f/ __ " nos
- 10 ;o (@)
rae Vios - CKOPOCTb T€UEHUSI BOJbI, U3MEPEHHAS Y MOBEPXHOCTU MOTOKA; Vjyyy - CKOPOCTH
TEUYEHUsI BOJBI, U3MEPEHHAs y JHA KaHAJIA; Vo2, Voes Vos - CKOPOCTH TEYEHUS BOJIBI,
u3MepeHHsle Ha rinyounax 0,2H; 0,6H; 0,8H oT moBepXHOCTH yPOBHS BOJBI, COOTBETCTBEHHO.
CpenHiolo CKOPOCTh MEXIYy CKOPOCTHBIMH BEPTHKAISMU BBIYHUCISIOT KaK IOJTYCYMMY
CKOpPOCTEM Ha CMEXHBIX BepTUKaIIX. Omnpenenssi NpPOU3BEACHUs 3HAUYCHUI IUIOaAei
BOJIHOTO CEUEHUSI MEXITY CKOPOCTHBIMHU BEPTUKAISIMU HA CPETHUE CKOPOCTHU TECUCHHS MEXKY
HUMH, T[IOJIy4al0T YacTUYHBIE pPAcCXOJbl BOABI ISl TMPHOPEKHBIX YYACTKOB M MEXKIY
CKOPOCTHBIMHU BepTHKasiMU. CyMMa YaCTUYHBIX pPacXoJ0B — AAacT HaMm oOmwmii pacxon. Ecium
YpOBEHB BOJIBI 32 BpEMSI U3MEPEHUs pacxoja BOJbI U3MEHSAJCS He Oonee 3 ¢M, TO pacueTHBIN
YPOBEHb BBIUUCISIOT KaK cpeHee apuMeTHYecKoe U3 3HAYCHUN YpPOBHEH, U3MEPEHHBIX B
Hayvale U KoHle u3mepenus. [Ipu uaMeHeHun ypoBHs BoJbl Oosiee 3 cM Ha MallbIX KaHalax u
He Oosiee 10 cM Ha KPYITHBIX KaHAJIaX PACYCTHBIN YPOBEHB BOBI BEIUUCIISICTCS 11O (hOopMyIIe:

H +H +...+ H
Hpam — lql 2§2q nqn , (3)

rne H;, H, ..H, - 3HauyeHHUs YpPOBHEN BOJABI HA KaXKIOW CKOPOCTHOW BEpPTHKAIH,
WU3MEPEHHBIX WM CHATHIX C Tpaduka KojaeOaHui ypOBHS BOIBI; ¢, ¢2...q, - PACXObI BOABI HA
CKOPOCTHBIX BEPTHKAJSAX, PaBHBIC IMPOM3BEICHUIO CPEIHEH CKOPOCTH IO BEPTHKAIM Ha
riyOuny.

Pacxon BOIBI BBIYUCHSIOT Cpa3y >K€ TOCIIE OKOHYAHHMS HM3MEpPEHUM C 00s3aTebHON
MPOBEPKOH, 4YTOOBI B cilydae OOHapy>KEHHUS OIIMOKHM MOKHO OBUIO NPOBECTH MOBTOPHOE
n3MepeHue. Bee BhilenepedrncieHHbIe Onepaii MOBTOPSIOTCS MOCIE U3MEHEHUS BEIIMYHUHBI
pacxoja BOJbI B KaHaje. PekoMeHayeMoe YnCiI0 U3MEPEHUH Ui TpafyupoBKH THIPOINOCTA

Vo + 3V0,2 + 31/0,6 + 2V0,8 +V,,.
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MPOBOAUTH HE MEHEE BOCHMHU pa3. [Ipu Ha3HaueHWH pacxo0B BOJBI B KaHAJE, C KOTOPBIMU
YBSI3BIBAIOTCA PE3YJIbTAThl TPAIYHUPOBKH, HEOOXOAUMO YUYUTHIBATH CIEIYIOIINE yCIOBUS:
® BEpXHEE 3HAUYECHHUE pacxoia JOJKHO COOTBETCTBOBATH 3HAUYCHUIO, COCTABIISIOIIEMY HE
MeHee 85 % OT MaKCUMaJIbHOTO 3HAYEHUS pacxoja BOJbI B KaHAJIE;
e BEIMYMHA HW)KHETO 3HAYEHUs JIOJDKHA COOTBETCTBOBATH 3HAYEHMIO, COCTABIISIIOLIEMY
He Oonee 15 % oT MakCcMManbHOTO pacxoja BOJbI B KaHAJIE;
® BCE MPOMEXKYTOUHBICE HM3MEPECHHBIE 3HAYECHUS PACXOJOB JOJDKHBI PABHOMEPHO
pacrpeaensaTbes MEXay U3MEPEHHBIMUA 3HAYCHUSIMU;
® BEIWYHHBI PACXOJOB BOJbI, COOTBETCTBYIOIIME IBYM OJNIKaWIINM 3HAYCHUSM,
TOJKHBI Pa3IMuaThCsl MEXIy coOoii Oonee, ueM Ha 5 % OT cpeiHel BETUYHMHBI
pacxona.
Ilocne mpoBeneHus: rpaAyupOBKH CIEAYET COCTABUTH AKT O IPOBEICHUM TPALYUPOBKHU C
MOJMUCSAMU TIPEACTaBUTENCH 3aMHTEPECOBAHHBIX CTOPOH (CM. MPHIOXKEHHUE) , a KypHal
U3MEpPEHHUs pacxofa BOJbl JODKEH OBITh 3aBepeH TUAPOMETPAMU  IPOBOJAMBIIUX
TPayupOBKY.

Ilocmpoenue zpagpuka u madauYbl pACXOOHOI XAPAKMEPUCMUKY
Kak yxke Obulo OTMEYEHO, M3MEpPEHHE pacXoJI0B BOJBI BECbMa TPYIOEMKas OIeparus.
3HAYUTENIBHO MPOIIE, CJIEI0BAaTENbHO, M Yalle MOXKHO BECTH HAOMIOACHUS 32 YPOBHSIMHU
BOJABI. MeXIly ypOBHSIMU M pacXoJaMHU BOJBI CYIIECTBYET THApaBiIHuYecKasi CBsi3b. OOBIYHO
IpU YBEJIWYEHUHM pPACX0Jla BOJbl YPOBEHb MOBBINIAETCS U, HA00OPOT, MPHU YMEHbIIECHUU
pacxoia BOABI ypOBEHb MOHIKaeTcs. [loaTomy, wMes ps 3HAUYEHUH pPacXOJO0B BOJIBI,
U3MEPEHHBIX TMPHU PA3IUYHBIX YPOBHSAX, MOKHO TOCTPOUTH KPHUBYIO 3aBUCUMOCTU MEXIY
pacxolaMH M YPOBHSMH, KOTOpas M SIBJISIETCSI KPHBOM pacxonoB Boasl Q=f(H). Hamuuue
TakoW KpUBOW pacxonoB Boabl (=f(H) mo3BoAWUT 1O ypoBHIO Boabl H Ha maHHOM
THJIPOCTBOPE ONPEACTUTh pacxol Boabl O, He u3Mepsasa ero. [l 3Toro HeoOX0aIUMO UMETh
X0Ts Obl MHHHMAaJbHO-AOCTATOYHOE KOJIMYECTBO JAHHBIX (PAKTUYECKH H3MEPEHHBIX
pacxoloB, KOTOpble Iiepea MOCTPOCHHEM KpPUBOM pPAacXOZOB BOJIBI, IPEIBAPUTEIHLHO
AHAJIM3UPYIOTCS JTAHHBIE U3 BEIOMOCTH U3MEPEHHBIX pacxoioB.  Kpusyto pacxonoB Q=f(H)
CTPOST B MpPSIMOYTOJbHOM cucteMe KoopauHat. Ha wmmummerpoBoit Oymare ¢opmara
210x300 mmm 300x420 MM 10 BEpTUKAILHON OCH OTKJIAJABIBAIOT 3HAUYCHHS YpOBHEH BoibI (H)
JUTSL K&KJO0TO pacxoja, a Mo FOPU30HTAIILHOM - 3HAYEHUS M3MEPEHHBIX pacxoJ0B BoAbl ().
Ha »ToM Xe uepTeke cTposT KpuBBIC Tiomasned >kuBoro ceuenus m = f(H) um cpemnumx

ckopocteit V. = f(H). Ilpu nocTpoeHnH KpUBOil pacXoI0B BOAbI MACIITAG MOAOMPAIOT TAKOIA,
YTOOBI XOp/1a, COEANHSIONIAsE KOHIIBI KPUBOH, OBbLIa PacIioyiosKeHa MoJT YIIIOM OKOoJIo 45° K ocH

aocruce, a 1 KpuBblX @ = f(H) u V. = f(H) - nox yrimom 60°. OKOJI0 HAHECEHHBIX TOYEK
IPOCTABISIIOTCS  LUGPBI, COOTBETCTBYIONIME 3HAUEHUSM pacxojoB. Ecimu u3zMepeHus
pacxoioB BOABI IMPOBEACHBI MPaBUIbHO, TO HAHECEHHBIE TOUYKM 3HAYEHUH pacxoaoB
o0pa3ytoT nocToBepHoe Tosie. PaccesHue wunm pa3dbpoc TOUEK H3-3a JIOMYIIEHHBIX
HETOYHOCTEH M3MEpPEHUs] MU KoJeOaHUsl THAPABINYECKUX 3JIEMEHTOB IOTOKA B 3TOM IOJE,
HE JIOJKHO MpeBBIATh 2-5 %. 3aTeM HaHeCEeHHbIE TOUYKU Pa30UBAIOT MO IPyMIIaM.

Jl14 mosty4eHus: JOCTOBEPHOM IpalyupOBOYHOMN 3aBUCUMOCTH CJIEYET MOJIyYUTh HE MEHEE 6-
9 3HaueHui pacxoJ0B MPU YPOBHIX PABHOMEPHO paclpeAesieHHbIX 10 BCEMY TMaNa3oHy
U3MEPEHUs pacxo/ia JaHHOTO THAPONOCTa (CM. HanpuMep Tpaduk Ha pUCyHKe 7). 3HAaUCHUS
cpeaHux pacxonoB Qq, ¥ ypoBHEH Hp, MosryyaroTcs B pe3ybTaTe CIIOKEHHs HE MEHEE TpEX
M3MEPEHHBIX 3HaYECHUN YPOBHEU U PAacX0/I0B, MOJICJICHHBIX HA UX KOJIMYECTBO MIPHU
rpagyupoBKEe THIPOMETPUYECKOTO MOCTA 33 OJJUH MPUEM.

_9+0,+ 0,

3
, M°/c 4
3 “4)

QCP
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Cp: 3
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Irac 3- KOJIMYECTBO MMPpUEMOB U3MCPCHHUA PACXOd0B IIPpU OAHOM CPECAHECM YPOBHE.

B kaxpgoill rpymnme Todek Mo cpelHeapu(PMETHUYECKUM 3HAUYEHUSM YPOBHEW M PacxolioB
OnpeAenseTcss LEHTp TskecTH. [lo meHTpaM TsKeCTH MOoJ JIEKaJo NPOBOAAT IIABHYIO
KPHUBYIO.
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Puc. 7. I'padux 3aBucumocTu pacxoaa ot yposus Boabl Q = f (H)

Ha sToMm e nucTe HaHOCAT IUTOMIAIN KUBBIX ceUeHU @—f(H) u cpeaHux ckopocreid V. =
f(H), m 1o HaHECEHHbIM TOYKaM IMpPOBOAAT KpuBble. JlJi1 NPOBEpPKU J1OCTOBEPHOCTHU

HAaHECCHHBIX KPHUBBIX, CHUMAIOT C YepTeka COOTBETCTBYIOmMe 3HaueHus O, w u V. u

COIOCTABIISIIOT pacxon O, ¢ mpousBereHneM @ X V. OKOHUATEIbHOE 3aKpeIIeHHe KPUBBIX
IPOM3BOJUTCS MOcCie UX YBA3KU. Pacxon O, cHATHIM ¢ kpuBoit O=f(H) 1 kakoro-HuOyab
YpOBHS, JODKEH OBITh paBEH IMPOU3BEACHUIO IUIOIAAM M CPEOHEN CKOpPOCTH, CHATBIX C
KPHUBOM IPH COOTBETCTBYIOLIEM YPOBHE CHATOTO pacxoja. Takue MpoBEpKH MPOU3BOIAT IpU
10-Tu 3HaUeHUAX ypoBHEH (He MeHee), Hanpumep, ¢ marom 10 cm (10, 20, 30, 40 cm u T.11.).
[Ipu 3TOM OTKIOHEHHE 3HAuYeHHH PacxoJoB JOKHO ObITh He Oonee 1 %. Ilpu Oonbriem
IPOLEHTE PAcXOXKJIEHUs, ATH PacXojbl NMPOBEPSAIOT U HCIPaBISIOT. LIS BO3ZMOXXHOCTH
OTpeNIeIeHUs] PacXoJ0B BOJBI IO TOCTPOCHHOW KPUBOW BHE TMpeAenoB (HaKTHUECKH
U3MEPEHHBIX PACXOJOB JIOMYCKAETCS OSKCTPANOJUPOBAHUWE, HO HA HE3HAYUTEIbHOM
OpOTSDKEHUM KPHUBOM, TJ€ €€ HampaBieHHe He BbI3bIBaeT coMHeHui. Ha rpaduxax
HKCTPATOJIMPOBAHHBIE YaCTH KPUBOM 0003HAYAIOTCS MyHKTUPHON JTMHUEH.

MacmTa® KpuBOM pacxomoB JODKEH olecneyuBaTh OTCHYET () € TOYHOCTBIO JI0 Tpex
3Hadamux mudp. Ecmu kpuBas Q=f(H) coxpaHseTcs B TEUYEHHE HECKOJBKUX JIET WIH €€
HOPUXOAUTCS YacTO NMPUMEHATh, IeN1eco00pa3sHO MOoJb3ysch, KpuBo Q=f(H), cOCTaBUTb
Tabnuiy pacxonoB. CpenHecyTOUYHbIE 3HAUYEHHS PACXOJOB BOJbI BBIYMCISAIOT MO JaHHBIM
YeThIpex 3aMepoB (YTPEHHETO B 8%, MOJIYJ€HHOTO B 13%, BEUEPHETO B 20” u, HakoHen
rousroro B 24% (cm. Ipuioxenue).
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Ananumuyeckuit cnoco6 pacuema ypasnenus pacxooa Q =f(H)
AHanu3 KpuBbIX pacxonHoi xapakrepuctuk CHP tuna «®P» mokasan, 4ro Bce OHM HMEIOT
KPUBOJIHMHEHHYIO (POPMY M OMTUCHIBAIOTCS YPAaBHEHHUEM CTENeHHON QyHKmnu Y = a *X® wmm
Q-a*H® rxe (Q;H) — mepeMeHHbIC BETHYMHBI TECHO CBS3aHHBIE MEKIYy coOOH, (ab) -
MOCTOSIHHBIE KO3(pPHUIIMEHTHI onpeienisieMble YPaBHEHUSIMU:

Ylgy, Xlg’x, — Xlgx; X lqy,lqx,

lga = —mmmmemem ; (6)
nzlqzxi _(zqui)z

n> lqy,lgx; — Xlgx; Xlqy,
D= e ; (7
n¥lg’x; —(Xlgx,)’

[MocnemoBaTeIbHOCTh  BBIUMCIICHHE Ui pacdeta KodddwuimentoB (a;b), ymobOHO
MPOU3BOJIUTH B TAOMUYHOM (hopme:

Tab6aunna. 3.
Pacuyer ko3¢ dunuenToB (a;b) ypaBHeHHs cTeneHHON GyHKIIUM

KoanuecTBo x y, yj'
u3Mepenuii i ! lax . 2 vy
H) (Qu) s lqy, | la'x lgy,*lqx, | lgy;' | Q) 0=y
n M M /e
1 2 3 4 5 6 7 8 9 10
1
n

B rpady 3 3aHOoCHM He3aBUCHMBIC MEPEMEHHbIE 3HAUEHUS CPEJHUX HM3MEPEHHBIX PAacX0J0B
Qcp, B Tpady 2 — COOTBETCTBYIOIINE UM CPEIHUE 3HAUYEHHs U3MEPEHHBIX ypoBHEN Boabl Hep,
noJb3ysich Tabnuuamu Jjorapudmon, 3amonHsieM rpapel 4 u 5. HalineHHble CcyMMbl
noJcTaBisieM B BbipaxkeHus 4 u 5. [lo Tabnuue anTHIOrapu(MOB ONpeeNsieM BEIPOBHEHHBIE
sHauenns “Y'” rtpada (9). 3amommsem rpady (10) myTem BBIYMCICHHS PA3HHIBI MEXTY
U3MEPEHHBIMU U PACUETHBIMU 3HAYEHUSIMHU PACXOJIOB.

Jns HarmsaHOCTH, Cllefysl 9TOM METOAMKE Ha MpUMEpPE U3MEPEHHBIX 3HAYCHUH Pacxolo0B
BOAI TOJIOBHOTO THuponocta HOxkHOo-Depranckoro kanana (tabnuma 4), paccuuTaem
YpaBHEHHE PACX0/a.

Taoauna. 4.
HatypHble nu3MepeHusi pacxofA0B BOJAbI HAa Ir0OJ10BHOM rugapomnocty FO®K
mn)/:llez;)Te];-:nifl YpoBHHU BoabI Pacxoabl B30Lu,1
H cm Quaryps M/
05.04.05. 88 16,99
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09.04.05. 110 22,10
15.09.05. 134 32,12
10.09.05. 138 35,92
28.08.05. 184 47,86
15.08.05. 194 52,92
17.08.05. 195 50,48
04.04.05. 198 50,96
15.07.05. 218 61,20
27.05.05. 229 68,58
08.08.05. 238 75,44
26.05.05. 240 76,54
07.07.05. 254 82,34
12.05.05. 256 84,36

B pesynbprate 00pabOTKM HM3MEPEHHBIX 3HAYEHUIH pacxXo0B BOJABI IO TOJOBHOMY
rugponocty FO®K ObUI0  paccumTaHO ypaBHEHHE pacxoja C  MOCTOSHHBIMHU
KodphuIueHTaMu «a» u «by :

Q=0.0225*H 7%, ()

I'ne —a =0,0225; b = 1,4768 nocrosiHHbIe K03 dunrenTsl, H — ypoBeHb BOJIbI B CTBOpE
W3MEPEHU.
[To mony4yeHHOMY ypaBHEHHIO (8), pacCUMTHIBAETCsS HOBas pacxojHas Tabiuia 5.

Tab6auna. S.
Tabuamnna 3aBHCHMOCTH pacxoia OT YPOBHS BOJbI
1o rojioBHoMy ruaponocry FO®K

YpoBHU
/ 0 1 2 3 4 5 6 7 8 9
pacxogbl
10 0,67 0,78 0,88 0,99 1,11 1,23 1,35 1,48 1,61 1,74
20 1,88 2,02 2,16 2,31 2,46 2,61 2,77 2,92 3,09 3,25
30 3,42 3,59 3,76 3,93 4,11 4,29 4,47 4,66 4,84 5,03
40 5,23 5,42 5,62 5,81 6,01 6,22 6,42 6,63 6,84 7,05
50 7,26 7,48 7,70 7,92 8,14 8,36 8,59 8,82 9,05 9,28
60 9,51 9,74 9,98 10,22 10,46 10,70 10,95 11,19 11,44 11,69
70 11,94 12,19 12,45 12,70 12,96 13,22 13,48 13,75 14,01 14,28
80 14,54 14,81 15,08 15,36 15,63 15,91 16,18 16,46 16,74 17,02
90 17,31 17,59 17,88 18,17 18,45 18,74 19,04 19,33 19,63 19,92
100 20,22 | 20,52 | 20,82 | 21,12 | 21,43 | 21,73 | 22,04 | 22,34 | 22,65 | 22,96
110 23,28 | 23,59 | 23,90 | 24,22 | 2454 | 2486 | 2518 | 25,50 | 25,82 | 26,14
120 26,47 | 26,79 | 2712 | 27,45 | 27,78 | 28,11 28,45 | 28,78 | 29,11 29,45
130 29,79 | 30,13 | 30,47 | 30,81 31,15 | 31,50 | 31,84 | 32,19 | 32,54 | 32,88
140 33,23 | 33,59 | 33,94 | 34,29 | 34,65 | 3500 | 3536 | 3572 | 36,08 | 36,44
150 36,80 | 37,16 | 37,53 | 37,89 | 38,26 | 38,62 | 38,99 | 39,36 | 39,73 | 40,11
160 40,48 | 40,85 | 41,23 | 41,60 | 41,98 | 4236 | 42,74 | 4312 | 43,50 | 43,89
170 44,27 | 44,66 | 45,04 | 4543 | 45,82 | 46,21 46,60 | 46,99 | 47,38 | 47,77
180 48,17 | 48,56 | 48,96 | 49,36 | 49,76 | 50,16 | 50,56 | 50,96 | 51,36 | 51,77
190 52,17 | 52,58 | 52,99 | 53,39 | 53,80 | 54,21 54,62 | 55,04 | 5545 | 55,86
200 56,28 | 56,69 | 57,11 57,563 | 57,95 | 58,37 | 58,79 | 59,21 59,63 | 60,06
210 60,48 | 60,91 61,34 | 61,76 | 62,19 | 62,62 | 63,05 | 63,48 | 63,92 | 64,35
220 64,78 | 65,22 | 6566 | 66,09 | 66,53 | 66,97 | 67,41 67,85 | 68,29 | 68,74
230 69,18 | 69,62 | 70,07 | 70,52 | 70,96 | 71,41 71,86 | 72,31 72,76 | 73,22
240 73,67 | 7412 | 7458 | 75,03 | 7549 | 7595 | 76,40 | 76,86 | 77,32 | 77,78
250 78,25 | 78,71 79,17 | 79,64 | 80,10 | 80,57 | 81,03 | 81,50 | 81,97 | 82,44
260 82,91 83,38 | 83,86 | 84,33 | 84,80 | 85,28 | 8575 | 86,23 | 86,71 87,18
270 87,66 | 88,14 | 88,62 | 89,11 89,59 | 90,07 | 90,56 | 91,04 | 91,53 | 92,01
280 92,50 | 92,99 | 93,48 | 93,97 | 94,46 | 9495 | 9544 | 9594 | 96,43 | 96,93
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5. CpencrBa n3mMepeHHs pacxoia AJsi KOJLUIEKTOPHO-APEHAKHON ceTH
VYyeT BoAbl Ha KOJJIEKTOPHO-APEHAKHOW CETU MPOBOAAT B OTKPBITHIX APEHAX U KOJUIEKTOPAX.
['uppomeTrpuueckue MOCTBl 00OPYIYIOTCS B YCTBSIX KOHIIEBBIX YYacTKOB JAPEH MIIAIIIETO
MOpsI/IKa, BIAJAIOLIMX B APEHBI CTapILIEro MOPSAKa.
Ha kpymHBIX MEXXO3SMCTBEHHBIX KOJUIEKTOpPaX OOOpPYAYIOTCS KOHTPOJIBHBIC
(TpaH3UTHBIC) TUIPOMETPUUYECKHE TTOCTHI.
OcoOeHHOCTAMU  JUIsl y4eTa BOJbl B OTKPBITON KoyiekTopHO-apeHaxkHoi cetu (KIC)
SIBJISIFOTCA:
e MaJble YKJIOHBI U CKOPOCTU T€UEHUS BOJIBI,
® U3MEHEHHE TUAPABIMYECKOTO PEXUMa B BErETAIMIO B PE3YJIbTATE 3apacTaHUs
pycia COpHOW U BOJHOUW paCTUTENbHOCTHIO;
® OIUIBIBAHHE OTKOCOB B pe3yjbTaTe OOJBIIUX KOJIEOAHUH TPEHaKHOTO MOAYJIS
B TCUCHUE BETETAIMH U B MEXKBETCTAlIMOHHBIN MEPUOJI PU cOpOCce BOJ MOCIIe
MIPOMBIBKH 3aCOJIEHHBIX 3€MeJIb.
C yd4eroM BBINICIPHUBEACHHBIX oOcoOeHHocTel s ydera Boj KJC mpaktudeckas
TUAPOMETPUS peKkoMeHayeT cienyromme CH1P:
O THUAPOMETPUYECKHA TMOCT TuMa (UKCUPOBAHHOE PYCIO C OETOHHBIM TMOSCKOM
«DOPBII»;
O THAPOMETPUYECKHA TOCT TUMA (PUKCUPOBAHHOE PYCIO ACUMMETPUYHOTO CEUCHUS
«DPACx;
0 macagku CAHUHPU «HCx»;
0 cnapennbie Hacagku CAHUNPU «CHC».

CUP muna _«DPBII»

Kak ormeuanoch BhIie, omgHOM u3 ocoOcHHOocTel KJIC sBISETCS OILIBIBAHHE OTKOCOB MU
n3MeHeHus: (OpPMBI TOMEPEYHOTO CEUEHHs KaHajla BO BpPEMEHHM, YTO HE OTBEYaeT
TpeOOBAaHUSAM THAPOMETPUYECKOTO IOCTa. B ATOW CBSI3U IS CO3JaHUS TPABHIBHOTO
HEM3MEHHOTO BO BpPEMEHU TMIONEPEYHOr0 CEYeHUs KaHaja, 4YacTh 3EMJIIHOrO pycia
KOJUIEKTOpa B CTBOPE MPOEKTUPYEMOTO THIPOIOCTa OOJUIIOBBIBAIOT OCTOHHBIM IMOSICKOM
pucyHok 7. lllupuHa OeTOHHOTO TMOSICKa TNPHHUMAETCS pPAaBHON TIIyOMHE KaHajla TIpU
MaKCHMaJdbHOM YpOBHE, HO He MeHee 3-5 M. J[HO OETOHHOro MosiCKa JOJKHO OBITh
MIPUTIOHSTO HAJ JHOM KaHaia Ha BenuuuHy p = 0,05-0,2%H .

Puc.7. 'mppomerpuuecknii moct tuna «®PBID»
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Mertoauka TpaAyHMpOBKM M OJKCIUIyaTallud TUApoMeTpudeckoro mnocta tumna «DPPBID»
MoAPOOHO M3JI0KEHA B pazzene 3;4 HACTOAIIETO PyKOBOJCTBA.

CUP muna « DPAC»
Jlisi OTKPBITBIX KOJUIGKTOPOB M JPEH, TJe MPOTEKAIOT Malible pacxoisl Bousl (1o 50 1/c),
pekoMeHayeTcs 00ycTpanBaTh UX ruapoMerpuyeckumu nocramu tuna «OPACy (puc.8).

B

Mo poMeTpUIECKUA MOCTHUK

A PN PNATRATNATNA TN

“/H mak

H muH

"

BETOH — —

Puc.8. 'magpomerpuuecknii moct tuna «®PAC»

JlnHa o6GJIMII0BaHHOrO yyacTka nmpuHuMaetcsa Ly = 5-10. Bricota ¢ukcupoBaHHOrO ceueHus
hy npuanmaercs Ha 0,3-0,4 M BbIlIE 0KUIAEMOT0 MaKCUMAJIHOTO ypOBHs BOAbL. Cy>KEHHOE
U aCUMMETPHYHOE CEYEHHE pycja CO37aeT HeoOXOUMYIO MIyOHHY M CKOPOCTh TEUEHUS IS
U3MEPEHHS pacXoa BOJIBI.

KonTponbHble u3MepeHust pacxojia BoJIbl MPOBOJIATCS C THAPOMETPUUECKOTO MOCTHKA.
Y4er BOJbI, aHATOTUYECH HM3BECTHOMY METONy TMOJY4YeHHUS OJHO3HAYHOW 3aBHUCHMOCTH Q
=f(H) nmytem rpaayupoBku «DPPAC» METOIOM «CKOpPOCTh X IUIOMAAb» (CM. pasnen 4,
HACTOSIIETO TTOCOOUs).

CHP muna «HC»
JI1st OTKpBITON ApeHaXHOW ceTu ¢ pacxomamu 10 250 n/c pexomenayroTcs «HC»
KpYTJIOr0 WIH NMPSIMOYTOJIbHOTO CEYEHMSL:
e BogomepHoe yctpoiictBo tumna «HC — 10 x 20» npenHazHaueHo 1Ji OTKPBITHIX APEH C
pacxomamu ot 10 1o 40 n/c;
e BogomMmepHoe yctpoiictBo tuna «HC — 25 x 50» npenHazHaueHO 1Ji OTKPBITBHIX APEH C
pacxomamu ot 60 mo 250 i/c.
Bonomepnsie ycrpoiictBa tuna «HC» m3roraBnmBaroTcs U3 IEpPEBSHHBIX JOCOK WIN
muctoBoil ctanu. Koncrpykmust «HC» cocTOMT M3 CTEHKHM, B KOTOPYIO IO LIEHTPY Ha
OIPEEIIEHHOM OTMETKE 3aI0/UIMII0 BCTPAUBAETCA KOHUYECKasl HACAIKa PUCYHOK 9.
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Puc. 9. Bonomepnas nacaizka CAHUUPU

[Ipu msroroBnenun «HC» u3 meTanna cBapKy BCEX €€ I'paHEd OCYIIECTBIISIIOT BIPUTHIK C
TEM, YTOObI BHYTPEHHHE IIBbI ObLTH YUCTHIMH, O€3 3aTEKOB.

nomyckom = 5 — 10 mm.

BrixomHoe ceueHue BBITIONHSAETCS C JOMYCKOM £ 2 MM, a OCTajJbHBIE pa3Mephl — C

Och Hacaaku JOKHA OBITh TMEPHEHIUKYJSPHA CTEHKE M TOKpPHITa B TPU CIOS

AHTUKOPPO3MMHONW KpackoW. YpOBHEMEpHBIE PEHKH YyCTaHABIMBAIOTCS C OOEUX CTOPOH
CTEHKH C HYJISIMM Ha OJJHOM ypoBHE. ['abapuThl CTEHKH Ha3HAYalOT U3 yCIOBUS 33/I€KH €€ B

IMOIIEPEUYHOC CEUYCHUE KaHaJ1a.
Pacxon Bonpl OMNpeaACIsICTCA IO 3aBUCUMOCTH:

Q=41%a*b*Z;

rae 4,1 — mocTosHHBINA K03 HIIeHT;

a — BbICOTA BBIXOOAHOI'O CCUCHUA, M,
[ IIHUPHUHA BBIXOJHOI'O CCUYCHUS, M,

Z = H-h (pa3HocTb ypoBHEil) mepenas, M.

M/,

Jnist ynoOcTBa ornpesiesnieHus: pacxo1oB Bojbl mpoxoasumx uepe3 «HCy, 3HaueHus: pacxoaoB

BOJBI B 3aBUCHUMOCTH OT «Z» IPpUBCACHLI B Ta6J'II/II_IC 6.

Taoauna 6.
Ta0uuna 3HayeHuii pacxoaos Boabl (J1/¢) aiass «kHC»

PasHocTh HC HC PasHocTh HC HC PasHocTh HC HC

ypoBHeii 10x20 25x50 ypoBHeii 10x20 25x50 ypoBHeit 10x20 25x50

Z (cm) Q(a/c) Q(a/c) Z (cm) Q(a/c) Q(a/c) Z (cm) Q(a/c) Q(a/c)
1.0 82 51,2 10,5 26,5 166,0 20,0 36,7 229.0
1,5 9,9 62,2 11,0 27,0 170,0 20,5 37,2 2320
2,0 11,6 72,2 11,5 27,7 174,0 21,0 37,6 236,0
2,5 13,0 78,2 12,0 26,5 177,0 21,5 38,0 238.0
3.0 14,2 83,7 12,5 29,9 181,0 22,0 38,5 241,0
35 15,3 90,0 13,0 30,0 185,0 225 39,0 243.0
4,0 16,5 102,0 13,5 30,5 188.,0 23,0 39,4 246,0
4,5 17,5 108,0 14,0 31,0 192,0 23,5 39,8 2480
5,0 18,5 115,0 14,5 31,4 195,0 24,0 40,2 251,0
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55 19,3 120,0 15,0 31,8 198,0 24,5 40,6 253,0
6,0 20,0 126,0 15,5 323 201,0 25,0 41,0 2560
6,5 20,7 130,0 16,0 32,8 205,0 25,5 414 258.,0
7,0 21,5 135,0 16,5 333 208,0 26,0 41,8 261,0
75 222 140,0 17,0 33,7 211,0 26,5 0.2 263,0
8,0 23,0 145,0 17,5 34,3 215,0 27,0 1.6 266,0
8,5 23,7 150,0 18,0 34,9 218,0 27,5 43,0 268.0
9,0 24,5 154,0 18,5 354 220,0 28,0 13,3 271,0
95 252 158,0 19,0 35,8 223,0 28,5 43,6 274,0
10,0 26,0 162,0 19,5 36,3 226,0 29,0 44,0 276,0

Tpeoosanus no ycmanogke u IKCHAYAMAUUU HACAOOK:

o «HC» Bpe3aroT B OTKOCHI KaHala ¢ yIOPOM HM)KHEH T'paHM HAcaJKH B THO TaK, YTOObI
YpOBEHb BOIIBI B HWKHEM Obede nake NMpH MUHHUMAIBLHOM pacxojie ObLI BHIIIE
BBIXOJTHOW BEpXHEH KPOMKH HACAJKH, T.€. MOCIEIHUN HAXOAUJICS Obl B 3aTOIJICHHOM
pexuMme;

® BO BCCX ClIyUasaX CTCHKa «HC» JOJDKHa OBITE YCTaHOBJICHA BCPTUKAJIBHO U COBIIAAATh
C OCBhIO KaHaJia,

e xoHcTpykiuioo «HC» co mHa M OTKOCOB yTpamMOOBBIBAIOT BO M30€KaHWE TOHHOW M
O0O0KOBOH (mIbTpanii BOJBL. ['pYHT OTKOCOB W JIHA IOABOJSIIETO W OTBOJISIICTO
YYaCTKOB KaHaJIa YKPCIUIAIOT MECCTHBIMU MaTCprUuaIaMu.

CUHP muna «CHC»

Jl11a u3MepeHus: pacXxoJ0B BOJBI B OTKPBITHIX KOJJIEKTOpaxX ¢ OONBIIMMHU pacxoaMu
BOIbI 000pyayeTcs ruapomeTpudeckuii moct tuma «CHC».

Konctpykuus «CHC» cocTOUT M3 CTEHKH, B KOTOPYIO Ha OINPEICICHHOW OTMETKE
3amojUIMIl0 BeTpauBaroTest Ba win Tpu «HC» kpyrinoro winu mpsiMmoyroiabHoro cedenus. K
CTEHKE CBEPXY yCTaHABIUBAETCS THAPOMETPUUYECKUN MOCTHUK JJI CHSATHS MOKAa3aHHUM ¢ ABYX
YPOBHEMEPHBIX peeK. Bcs KOHCTPYKIMS, U3rOTaBIMBAETCA M3 METalljla U yCTaHABIIMBAETCS
MIOTIEPEK pyciia B MOJIOTOM KOTJIOBAaHE 00ECIIEYHBAIOIIETO 3aTOIUICHUE OTBEPCTHUSI HACA/IKOB C
HIDKHETo Obeda NPy MUHUMAIIBHOM PAaCXO€ BOJIBI.

CreHka JI0JKHA UMETh TabapUTHBIE pa3Mephbl C YYETOM 3aJICIKU €€ B THO U OTKOCHI
pycia KoJiekTopa Ha TiayOmHy He MeHee 0,5M. BwicoTa CTEHKHM MOJDKHA OBITH BBIIIE
MaKCUMaJIbHOT0 YpoBHs BojbI HA 0,3-0,4 M, pucyHok 10.

MO POMETPUUECKUA MOCTUK

573
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Puc.10. Boromepnoe ycrpoiicteo Tuna «CHC»
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Pacxon Bomer «CHC» ompenensiercst mo npuBefeHHON Bbie 3aBucuMoctd (10) mmsa «HC»
YMHO>KEHHOW Ha KOJIMYECTBO HACAIOK.

O=41*a*b*~Z *n (10)
I'me n — KoJIM4eCTBO HACAIOK.

Cmanoapmmuule 6000mepHble YCMPOUiCMEa
CraHnapTHBIMM BOJOMEPHBIMHM YCTPOHCTBAMHU CUMTAIOTCS BOJIOCIMBBI C TOHKOW CTEHKOM,
notku CAHUUWPU, nomymieHHsle A7 U3MEPEHHUS DPACXOAOB BOJBI O€3 IMpelBapUTEIbHOM
rpagyupoBku. CTaHIapTHBIMU BOJOMEPHBIMHU YCTPOMCTBAMH, KaK MPaBUIIO, OCHALLAKOTCS BCE
TOJIOBHBIE THAPONOCTHI KAHAJIOB BTOPOI0 MOPsAKa MOAAIOIINE BOLY B XO3sICTBA pa3IMUHBIX
dopMm cobcTBeHHOCTH (cM. [Ipritokenue).

6. IloaroroBka CUP Kk aTTecTanuu U noBepke

Juns toro, uto6sr CHUP Obulo TOTOBO K mepenade B SKCIUIyaTallMl0 €€ HeoOXOAMMO
aTTeCTOBaTh (€CIIM 3TO TPOBOAMTCS BIIEPBBIC) WM TOBEPATH (NIEPUOIUYECKHE TIAHOBBIC
IIOBEPKH) T.€. Y3aKOHUTh CaM T'MIPOMETPUYECKUH MOCT U €ro pPacXOJHYI0 XapaKTEPUCTHUKY.
Mertponoruueckasi aTTecTanus MPOU3BOIUTCS HAa OCHOBAHWU PE3YJIbTATOB I'PAIYHUPOBKU U
onpesieNieHust €€ MOTpPEelIHOCTH  CHEelUaTUCTaMU  METpOoJOoruyeckux uHeHtpos MII,
NPOIIEAIIUMH TTOATOTOBKY TIO YTBEPKIEHHOH IporpaMMe, ¥ UMEIOIIUMH COOTBETCTBYIOIIHE
YIOCTOBEPEHUs, MECTHBIX OpraHoB AreHtcTBa CTaHIapToB. Pe3ynabTaThl METPOIOTHYECKOM
aTTeCTalliy OTPAXKAIOTCS B MPOTOKOJIE U MIPH €€ MOoJoKUTEeIbHOM ucxone Ha CHUP, Beimaercs
CBUACTENHCTBO (cepTudukaT) ohopMIeHHBIH MO ycTaHOBIeHHOU (opme. Huxe mpuBeneH
HE0O0XOIMMBIN TiepedeHb T0KyMeHToB Ha CUP, mpu MOAroTOBKE €ro K aTTeCTaIl|H:

O aKT rpaJyHpOBKH I'MIPONOCTA;

O rpaduK pacXoaHOU XapaKTEPUCTHKH, TAOJIUILY PACXOIOB;

O TEeXHUYECKUI MacnopT Ha THAPOMETPUUYECKHH MOCT;

Tpeboeanus no nposedenuto nosepku cpeocme usmepenus pacxooa (CHP)
0 Ilpu mpoBeneHuu arrecTaliiy UM NMOBEPKU PEEUHBIX TMIPOMETPUUECKHUX ITOCTOB
Tuna «(OUKCUPOBAHHOE PYCIIO» HM3MEPEHHE pPACXO0J]la BBIMNOJIHAETCS B CTBOpPE
noBepsiemoro CUP;
0 Ilpu nmpoenenum nosepku npounx CHP, pacnonokeHHbIX HAa MPOBOASIIUX M
CONMpPSATAIOIINX  TMIPOTEXHUUECKUX  COOPYXKEHHSX, H3MEpPEHUs  CJeNyeT,
BBITMIOJHATh Ha CTAllMOHAPHBIX JTUOO BPEMEHHBIX TUIPOMETPUUYECKUX CTBOpAX,
pPacrojIOKEHHBIX Ha paccTosiHMM He MeHee 10 mupHH KaHajla MO BEPXY OT
nosepsieMbix CHUP;
0 Mexnay y4acTKaMH pacIioyoKEeHHsI U3MEPUTEIBLHOrO CTBOpa U nosepsiemoro CHP
HE JOJKHO OBITh JIOMOJHUTENBHBIX TMOCTYIUIGHHH WJIM TOTeph BOJBI,
npeBbIaronmx + 1 % oT BeIMUUHBI U3MEPAEMOT0 PacXo/ia;
Omnpenenenue pacxojna 1Mo 3aBUCUMOCTU (1) MPOM3BOAUTCS Ha OCHOBAaHUM H3MEpPEHUM
CJIETYIOIINX apaMeTPOB:

1. IlpomonbHbIX (HOPMaJbHBIX K  pAacCHOJOKEHUI0 M3MEPUTENBHOIO  CTBOpPA)
COCTaBJIAIOLIMX CKOPOCTEH BOJIbI B HECKOJIBKMX TOYKaX Ha Ka)/10M BEpTHKaJIU, HA OCHOBE
KOTOPBIX PAaCCUMTBHIBAIOTCS CPEIHUE 3HAUYEHUS CKOPOCTH HA Ka)XJ0H BEPTHKAIM U B

OTCCKaxX MCIKAY BCPTUKAIISIMU;

2. HapaMeTpOB CCUCHUS KaHaJla WM COOPYIKCHUS, B TOM YHUCJIC. IIMPUHLBI 110 JHY W I10
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BCPXY, 3aJIOKCHHA OTKOCOB KaHalia, paCCTOSIHI/Iﬁ MCXKAY COCCIHUMH BCPTHKAIAMU,
I‘J'IY6I/IHLI BOJbI Ha BEPTUKAJIAX

3. ypOBHfI BOJAbI OTHOCUTCIIBHO YCHOBHOﬁ OTMCTKA AHA HUJIN TOHOFpa(bI/I‘ICCKOFO perepa;

4. Wsmepenume pacxoga BOJIbI MOMKET IPOM3BOIUTHCS JCTATbHBIM MM OCHOBHBIM
crocodamu.

[IpuMeHeHne MeToJa «CKOPOCTh X IUIOMIAAb» C IeNbl0 TpaayupoBku u moBepku CHUP
OTPAHUYUBACTCS CIIEAYIOIIUMHU YCIOBUSIMHU:
e pacxoa Bojasl ot 0,2 1o 500,0 M /c;
e ckopocTh notoka ot 0,2 10 3,5 m/c;
e riryOunHa nmotoka ot 0,2 10 6,0 M;
® DpEXKUM TIOTOKAa - pPaBHOMEpHBIH, 0€3 TOoANOpPOB (KaXIOMY 3HAYEHUIO
HW3MEPEHHOT0 Pacxo/ia COOTBETCTBYET OINPEACIIEHHOE 3HAUCHNUE YPOBHS BOJIBI);
® OTKJIOHEHHE HAIPaBJICHUS OTIEIBHBIX CTPYH BOJHOTO MOTOKA OTHOCHUTEIHHO
OCH KaHalla He JOJKHO MpeBbIaTh 15°.

Pe3ynbpTarhl TrpagyudpoBKH JOKHBI O(QOPMIIATHCA AaKTOM TPaTyHMpPOBKH YCTaHOBJICHHOMN

(OpMBI.

Pacuem nozpewinocmu zudpomempuueckozo nocma
Jis ompeneneHusi MOTPELIHOCTH pacxoaHoil xapakrtepuctuku Q=f(H) Hago ycTaHOBUTH
CYMMYy KBaJpaToOB OTKJIOHEHHUH W3MEPEHHBIX 3HAUYEHUH pPACXOIO0B BOJbI, OT 3HAYCHHUH
paccuMTaHHBIX MO0 ypaBHeHUIO (8). B kauecTBe mpruMepa MpoU3BEIEM pacueT MOTPEIIHOCTH
CUP, ronosnoro ruapomnocta FOOK rabnuma 7.

Tab6auna .7.
Pacyer morpemHocTH rojioBHoro ruapomnocra KO®K

Yucao . YpoBHH BOABI Plco’;olﬁbl Pz::o’;olﬂ“ Quaryra- KBaapar
H3MepeHn i Hcm Quaryes M/c Quasuma Mc Qrasmu pPa3sHHULIbI

1 88 16,99 16,74 0,25 0,06

2 110 22,10 23,28 -1,18 1,39

3 134 32,12 31,15 0,98 0,96

4 138 35,92 32,54 3,38 11,42

5 184 47,86 49,76 -1,93 3,72

6 194 52,92 53,80 -0,88 0,77

7 195 50,48 54,21 -3,8 14,44

8 198 50,96 55,45 -4,49 20,16

9 218 61,20 63,92 -2,72 7,39

10 229 68,58 68,74 -0,16 0,02

11 238 75,44 72,76 2,68 7,18

12 240 76,54 73,67 2,87 8,23

13 254 82,34 80,10 2,24 5,01

14 256 84,36 81,03 3,33 11,08

>n 91,83

Pacuer oOCHOBHOW OIIMOKKM pacyeTHOW PACXOAHOM 3aBUCHUMOCTH IPOM3BOANM IO

3aBUCHUMOCTH:

O

91.83

=2,65%

_ Zn_\/
==
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21
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Pacder 0cHOBHO# MOTPENTHOCTH THIPONIOCTA MPOU3BEEM 10 3aBHCUMOCTH:

'me MmOrpemHoCTh TUAPOMETPUYCCKOTO IOCTA CKJIAJBIBACTCS M3 CYMMBI KBaJIpaToB
OLINOO0K:

e (OCHOBHOWM TOTPELIHOCTH  CPEACTB  H3MEPEHUs  CKOPOCTH  BOJHOIO  IOTOKa
(ruppomMeTpudeckoit BepTyuku) o, < 1,5;

e  (OCHOBHOM IOTPEIIHOCTH U3MEPEHUS YPOBHS BOIbI T, <1;
¢ OCHOBHOH MOrPENIHOCTH TTOCTPOEHUs rpaduka o, < 2;

*  OCHOBHOH MOTIPELIHOCTH U3MEPEHHS PACX0/ia BOABI O ) ;

Takum o0pa3om, B pe3yJibTare TPagyupoBKU ToJoBHOro ruaponocra HODK ee

MOrpeHOCTL COCTaBUJIa Orp— 3,77%, YTO YKa3bIlBaA€T Ha XOpoHmiee KayCCTBO

TpaayupOBKU U OTBEUAET TPEOOBAHUSAM CTAaHAAPTOB.

[Tocne 3aBepIIeHNs CTPOUTENBCTBA U MPOBEICHUS IPATyUPOBKH, HEOOXOAUMO y3aKOHUTD,
T.. 0QOPMHUTH THAPOMETPUUECKHUH TMIOCT COOTBETCTBYIOIIUMHU JTOKyMEHTaMHU JIJIst
MOATOTOBKHU €r0 K aTTeCTall|H.

TPEFOBAHHA K KBATTH®HKAI[HH HCIIOJTHUTEJIEH H TEXHHKE FE3OITACHOCTH PAFOT

O BrimonHeHne M3MEpeHMI pacxola BOJABI METOJOM «CKOPOCTh X ILIOIIAJAB» AOJIKHO
NPOU3BOJIUTBCS  MCIOJHUTEISIMH, HMEIOIIMMU 00pa3oBaHUE HE HHUXKE CpPEAHEro
CIIEMAJIbHOTO, 03HAKOMJICHHBIMHM MHCTPYKUUSMH 110 HKCILTyaTal[uu CPEICTB U3MEPEHUH,
Y UMEIOIIMMHU TPAKTUYECKHUM ONBIT UX IPUMEHEHMUSI.

0 Ilpu o6opynoBanun CHUP mpubGopamu, BXOISIIUMH B CUCTEMbI TUCTAHIIHOHHOTO JINOO
ABTOMATH3UPOBAHHOTO YIPABJICHUS M KOHTPOJS U TPeOYIOUIMMH HAJM4Ms HMCTOYHHUKOB
JJIEKTPOIHEPIUH, CIELUAINCTHI, BBINOJHAIOIINE H3MEPEHUS, MAOJDKHBI IPOXOIAUTH
CHeLMabHBIA Kypc HOJArOTOBKU MO 00CITY>)KHBAaHUIO 3TUX TPUOOPOB.

0 ChenmanucTel, TPOU3BOIAIIME OOPaOOTKY pe3yJIbTaTOB HM3MEPEHHH, IOJKHBI OBITh
00y4YeHBl TEXHOJOIMHM pacu€ToB U Ipad0aHATUTUYECKUX TMOCTPOCHUH M OOpAIIEHUIO C
VHJIUBUYaTbHON BBIYMCIUTEIbHOW TEXHUKOM.

O K BBINOJIHEHHIO HM3MEpPEHUN pacxolla BOABI JOMYCKAIOTCSA TOJBKO JIMLA, IPOLICILINE
MHCTPYKTaX MO TEXHUKE OE€30MaCHOCTH, 3apETUCTPUPOBAHHBIN B CIIELUAIBHOM JKypHAJE.
[Ipy BBINOTHEHMM HU3MEPEHMHM PpAaCcXOJOB BOABI METOAOM «CKOPOCTh X IIJIOLIAAb)
UCTIOJTHUTEIISIM HEO0X0IMMO PYKOBOJICTBOBAThCS «[IpaBuiamu 1o TexHuKe 0€301macHOCTH
IpY IPOU3BOJCTBE HAOMIOACHUI 1 poOoT 1o cetu I'ockoMruapomera» (I'magpomereonsnat
1983).

7. KoppekTHpoBKa pacxoAHOi XapaKTePHCTHKH, TOBTOPHAsI TPayHPOBKA
B mpomecce  MHOrojeTHeid — OKCIUTyaTallkd  MAaruCTPalbHBIX — KAaHAJIOB  BO3HUKAET
HEOOXOMMOCTh  TIOBTOPHOM TPagyMpPOBKH THIPOMETPHUYECKUX MOCTOB. [IprmumHamu
IPOBE/ICHUS] MOBTOPHOM TIpajyMpOBKHM MOTYT ObITH Oousblive pacxoxiaeHus (Oonee 5%)
MEXIy H3MEPEHHBIMH PAacXOJaMd BOJABI M TMOKAa3aHUSAMHU PACXOTHBIX TaOIHI. DTO MOXKET
OBITh CBSI3aHO C Pa3MbIBOM HJIM 3aWJICHHEM pyClia B CTBOPE THAPOIOCTA, CTPOUTEIHCTBOM
BBIIIE WM HIKE MO TEYCHHIO IEPETOPAKUBAIONIETO COOPYKECHHs, HACOCHOW CTaHIWH,
aBTOMOOWJIBHOTO ~ MocTa W T.O. Jlnd mpoBemeHHs  MOBTOPHOH — TpalyHpOBKH
THIPOMETPHYECKOTO TOCTa JIOJDKHBI TPHUIJIAMIATHECA  CIEHUAINACTBl  METPOJIOTHYECKUX

22



LHEHTPOB HMMEIOIIMX pa3pelleHrs Ha MPOBEACHHUS ITHX padoT. Ecnu npu nposeneHun
MOBTOPHOW TMOBEPKH, M HAHECEHMs NOJIY4YEHHBIX 3HAa4eHUH pacxoja Ha rpaduk Kpuas
pacroyiokuiaach MapajuielibHO TMepBOHauYaidbHOM KpuBoi (puc 11.6), TO BBOAUTCSA
HOIMpPaBOYHBIM K03 duimeHT. YucneHHble 3HAYEHHMsS PAcXOJ0B BOJAbI IEpBOHAYAIBLHON
TaOJIUIBI KOOPAMHAT YMHOXKAIOTCS Ha TIOMPAaBOYHBIA KO3()(DUITUEHT. B cmydae, korma
KpHBasl pacxoJ0B BOAbI OyJIeT pacloyiokeHa I0J HEKOTOPbIM YIJOM K IepBOHAYalIbHOU
KpuBoil (puc.11.B), ciexyer OpakoBaTh rUAPONOCT U NEPEHOCUTH €r0 CTBOP B JAPYro€ MECTO,
pacxo/Hble TaOIUIbl aHHYJIUPOBATh.

Hwm

|
|
|
T

1] 20 40 6p 80 100

Q ™m’/c
Puc.11. I'pa¢guk 3aBMCHUMOCTH Pacxo04a OT YPOBHSA BOAbI

I'panyupoBoyHas 3aBUCUMOCTD TOCIIE KOPPEKTHUPOBKH, €CJIH ATO Tpedyercs (cM. puc.12.0) u
YTBEPKACHUSI, XPAHUTCS, BMECTe ¢ TexHuueckuM nacrnoprom CHP, B cnyuae HeoOXoaumMocTu
KOITAH oopmIeHHOTO OllaHKa  TpagyMpOBOYHOM  3aBUCUMOCTHU nepeaarTes
3aMHTEPECOBAHHBIM OpraHu3auusM. Pabounm mgokymeHToM mpu skcminyarauuu CHUP,
SBIISIETCS pacxojHasi TalnHIa, COCTaBIEHHAss HA OCHOBAHUH TPaJyHpPOBOYHON 3aBUCHMOCTH
(8). I'pamaruto TabaMIBI PEKOMEHIYETCS MPOU3BOANTH ¢ MHTepBamoM yepe3 0,01 M — s
3aBUCHMOCTH pacxojia OT YPOBHEH BOJbI, M ¢ uHTEepBaioM yepe3 0,005 M — 117151 3aBUCUMOCTH
pacxoia OT TMepemnana ypoBHEH BOJbBI, METONOM JIMHEHHOW wuHTepnomsuuu. I[locne
COCTaBJICHU Ta6J'II/IIII)I 6J'IaHK TpadyupoOBKHU OOJIKCH OBLITH noanucad HUCIIOJHUTCIEM H
YTBEPKAEH, TMOCTE COTIACOBAaHUS C MPEICTABUTENIIMU 3aWHTEPECOBAHHBIX OpraHH3aluil U
IIPEANPUATHN.

8. IlocTpoenne rpadguka U TaOIHIBI PACXOAHON XapaKTePUCTHKH
MPH MOMOIIH MEePCOHAIBHOT0 KOMIIBIOTEpA.

Beime ObuM paccMOTpEHBI TpaUyecKrue M aHATMTUYECKUE METOABI MMOCTPOCHUS rpaduka u
TabIuIl

PacXoJHOW XapaKTEPHCTHUKH PEEYHOrO THUAPOMETPHYECKOTO MOCTa THIMA «(PHKCUPOBAHHOE
pycio». TouHOCTh MOCTpOEHHUsI TpaUUecKOil XapaKTEPHCTUKU Pacxoja OT YPOBHS BOJBI
3aBUCUT OT JIMYHOTO ONbiTa W KBanupukauuu ruapomerpa. COOTBETCTBEHHO OT 3THX
(GakTOpPOB 3aBUCHUT M TOYHOCTh CHATHS IIOKa3aHWM YpOBHA M pacxojga ¢ rpaduka mpu
COCTaBJICHUM PacXoJHOM Tabmuubl. [Ipyroii 6oee TOUYHBINH aHATUTUYECKHIA METOJ IMO3BOJISIET
CTpOUTH TpapuK M TAOIUIBI PACXOAOB MyTeM pacdera K0d()(HUIIMEHTOB YpaBHEHUS pacxoja
(9). DOtu nBa MeToJa 1OCTaTOYHO TPYJIOEMKHE OTHUMAIOT MHOTO BPEMEHHU. YUWThIBas TO,
YTO B TOCJICTHHUE T'OJbl MPAKTUYECKH BO BCEX BOJOXO3SHCTBEHHBIX OPTaHU3AIMSIX UMEIOTCS
nepcoHanbHble KoMmbioTepsl (1K) MokHO aBTOMaTH3HPOBATh MpOIECC MOCTPOCHUs Tpaduka
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U TaOJauIBl PacxoJ0B, NMPHUMEHSSI CTaHIApTHbIE Mporpammsbl, uMmeromuecss B Habope I[IK.
Hwxe, Ha ofZHOM mpuUMepe IOKakeM I0CJIeI0BaTeIbHOCTh JAEHCTBUN Ui MOCTPOCHHUS
PacXOTHOM XapaKTEPUCTHUKH.

1. OtkpsiBaem nporpammy  Microsoft Excel;

2. 3anocuMm 3HaueHus ypoBHs H(cM) u pacxona Q(M’/c) B cTONOLBE (cMOTpeTh mpuMep):

IO®K r/m «Axbapadam»
ITK 840+00
Yposenn Pacxon Q
H (cm) M’ /e
76 7,01
84 7,84
96 10,56
100 10,90
110 13,96
147 22,00
155 24,00
167 26,56
169 26,98
170 27,48
178 28,59
219 42,31
217 43,92
225 44,39
224 46,18
232 49,00

3. Bwigenum o6a cronbua (H u Q), manee Ha maHenu MHCTPYMEHTOB oOpaTHMCS K
MacTepy TOoCTpoeHus auarpamm; Ha skpaHe mosiBUTCS OKHO «Macrepa auarpamm
(mar 1 u3 4): TUI AMAarpaMMBbl CMOTPETh HIKE:

2 = -4 £ @3]z - @

MacTep mzarpamn (1mar 1 113 4): THIX JEarpaMybI (]

CTaHAapTHEIE I HecTaHaAapTHEIE I

N Bra:
M FucTorpamma B
= NHHefvaTan

Iﬁ padmik
> Kpyrosasn
|_ ToueqHas
fully © OnACTAMM
@ Koneusean
@ NenecTroBan

vedived
@ NosepxtocTs % M

23 MysepeKoEaA ;l

-

[TOHEYHAA AHarparMa NosE0NAET
CPAEHHTE Napkbl SHAHEHHHA,

MNpocMOTR pesyNeTaTa |

OTHEHa I = Hazan I Adanee = I CoToED I

B oxHe mpocMoTpa pe3ynbraTa BEIOUpaeM THIT JHArPaMMBbl — «TOUYCUHAS» (BBIIEIICHO),
HA)XMMaeM KHOIIKY «Jlajiee» IMepeXOoArM KO BTOpPOMY IIary;
4. Ha sxpaHe MOSIBUTCSI OKHO ¢ M300paKeHUEM MCTOYHMKA JaHHBIX (mar 2 u3 4) cMOTpeTh

HHWXKC:
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Aranazon:

PRk B: i cTpokax

= cTonBuax

DTHEHS « Hazaa I Hdanee = I CoToBD

5.Haxumaem KHOIIKY «JaJIeC» U NCPEXOJUM K IIary 3, «MapaMETpbl JUATrPaAMMBbD»:

MacTep pHATpaMM (1uar 3 Ir: 4): IapaMe TPEI JHATPAMMEL

3aronoekH I Ocn THHKK CeTiu | Nerenaa | MoANKCH AaHHE!:
1 e nCapataL. Pacnl O B3 &
@
o ] -
Ok Y {3HAYEHKH) = &2
v cw
v OCHOEHEIE MHHHH H
™ mpoesy TouHSIE IHHHA 3 ) Py 0 B3k
z@m +
g +
0 -
o
o 1m am am
¥pOEHY (M ]

DTHEHE | < Hazaa | danee > I CoToso |

B oxHe «mapameTtpsl quarpammel» (mar 3 u3 4) nociae10BaTeNIbHO OTKPBIBasi HHCTPYMEHTHI
(3aroyIoBKH, OCH, JIMHUU CETKH, JIETEHa U TOANKCH TaHHBIX) MPOU3BOANM OPOpMIICHHE
JNarpaMMBbl.

6. Haxxumast KHOTIKY «J1ajiee» BhIOMpaeM BapUaHT «pa3MEeLIeHUsl JuarpamMMmbly (mar 4 u3
4) CMOTpETh HUXKE:

MacTep mHarpaMm (ar 4 m 4): pasmeniersie mHarpavver 6 B3

MoMECTHTE AHArparMY Ha NMCTE!

al " oTAENLHOM! |.£|.P1~5|'I35MM~51

T

wl B esomenca:  EE A -
=
OTHEHA | = Hazan | Jdanes = | [oToEo I

7. HaxxuMaeM KHOIIKY «TOTOBO» B Pe3YJIbTaTe y HAC MOJIy4aeTCsl 3aKOHYEHHAs TOUeUHast
JyarpaMMa CMOTPETb HUXKeE:
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r/n «AxGapabag» Pacxon Q M3 /c
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o

0 50 100 150 200 250
YposHu (cm)

8. UToOBI MOCTPOUTH rpahrik HEOOXOAMMO TIPOBECTH YePe3 BCE TOUKU OCPETHCHHYIO
JUHUIO (T.H. TMHUIO TpeHaa). s 3ToH 1eNn MoIBOANM yKa3aTelb «MBIIIN» K OJHOU U3
TOYEK AUarpaMMbl U HA)KHMMaeM MPaByro KHOMKY. B pesynbpTaTe Ha rpaduueckom
M300paXKeHUH TUArpaMMbl MTOSIBUTCS] OKHO C MIEPEYHEM OTepaliuii CMOTPETh HUXKeE:

N «AKBapaban» Pacxoa @ m3 fc

L+

%E

[+]
B | Ef DopnaT pAACE AAMHBLL...

Facxoge! [MkyE. ¢)
W
=]

N
o

BT AT AMMET

T
[+ Hexogeeie gaeHeLe. ..

WpoEHM [oM)

9.VkazaTenem «MBIII» HAKIMAEM Ha CTPOKY «100aBUTh TMHHUIO TPEHA», B pe3yJIbTaTe B
OKHE MOSIBJIIIOTCS] HECKOJIBKO TUITOB ITIOCTPOEHUS IMHUMA TPEHAA CMOTPETh HUXKE:

JIMEIA TpeHIa [x]

Thn I I'IapaMeprll

OCTROEHHE MHHKK TREHAS (SNNPOKCHMALMA H CFNEKHEAHHE )

/ /)/ /’\/ CZTEI'IEHb: _

MuHeRHan NorapydmHYecikan MNonNHHOMHaNEHAaA

CTeneHHanA SKCNOHEHUHANEHAA  NMHEHHAA dHnETpaurs

MocTpoed Ha paae:

O I OTMEHa

[Tpu ompeneneHun (GYHKIMH M pacyeTa ypaBHEHHUS pacxonHoil xapakrepuctuku Q =f(H),
HEOOXOAMMO PYKOBOJCTBOBAaThCS (HOPMOM BHJA aINMPOKCHMAIIMOHHONW KPHUBOM, M TIO
XapakTepy TOUYCYHOW JuarpaMMbl BEICTUTh HCKOMYIO (DyHKIIMIO. B TaHHOM ciiydae xapakTep
TOYEUHON JUarpaMMbl OTHOCSTCSI K CTENIEHHOW ()YHKIIMH, TIOITOMY JICBOW KHOTIKON «MBIIIIH
BBIJICTISIEM «CTENEHHYIO (DYHKIIHION;

26



10./{anee, moaBOUM JIEBYIO KHOIIKY «MBIIIN» K HHCTPYMEHTY «IIapaMeTpbl» HaKuMas,
MBI PaCKpbIBa€M 3TO OKHO:

Jlmaa TpeHma x
Tun MapamMeTpel |
rHasBaHHe annpoKCHMHPYHOW EA (CrNaMEHHDA) KpHEOH
% apTomaTHdeckos: CTeneHHoOH (rin «AkBapatans Pacxos Q m3 fo
= apyroe: I

rTporHo:
EMepea Ha: |0 3‘ EAHHHL,
Hazaj Ha: o] 3‘ 2 AHHHLL

™ nepeceusHke KpHEDH € orbko ¥ B TouKe: IU

p NoOKAsbIEATE ¥PAEHEHWE HA AWArpaMME

¥ NOMECTHTE HE AMAMPEMMyY BEENHUMHY A0CTOESPHOCTH SNNROKCHMAUHH (R2)

O I OTHMEHA |

11.B okHE «mapameTpbl» HEOOXOIUMO HAZ0 OTMETUTH «II0Ka3 ypaBHEHUSI Ha JAHarpaMmme
Y BEJIMYKMHY JTOCTOBEPHOCTH alllIPOKCUMalMm». B cilyyasx, korga y Bac HEIOCTaTOYHO
W3MEPEHUI, MOKHO UCMOJIb3YSl MHCTPYMEHTBI «ITPOTHO3a» IPOU3BECTH
HKCTPANOIMPOBAHHE U TOCTPOUTH Ipavk Ha BeCh TUAMA30H PACXOI0B.

12.Haxumas kaonky «OK» B pe3ynbrare noiyyaeM pacXoAHbIi rpaduk U ypaBHEHUE
pacxona:

PacxoaHbIii rpadvk ruaponocta AkGapatan y = 0,0038x"7%!
R? = 0,9977

60

50

Pacxops! (M/ky6. ¢)
@ »
8 5

N
S

0 50 100 150 200 250|

YposHi (cM)

YpaBHEHHE pacxoia UMEET BUJL:
Q =0,0038*H""*!,

I'ze Q- pacxox Bogs! B (M°/c), H- ypoBeHb Bozb B (CM).

13.1ns1  cocTaBiieHHs] CTaHIAPTHOM PACXOTHOW TaOIMIBI KOOPAWHAT (TPUIIOKEHHE 3)
nojcraensieM 3HaueHus H B ypaBHeHHe pacxoga u B mporpamme Microsoft Excel u
paccUUTHIBAEM PacXo/Ibl BOJIBI BO BCEM JHAIIa30HE PACXOJIOB:

Q=0,0038*CTEIIEHb (H;1,7321) Enter;
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HHPUJIIOXKXEHUA
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[Ipunoxenne 1

COI'JTACOBAHO VYTBEPXJIALIO
20 I. 20 T.
AKT
0 mpoBeleHuH rpaayupoBku (moBepku) CHP  Ne , pacroI0KEHHOT O
Ha [IK KaHaJja

OPOCHUTEIBHON CUCTEMBI

HaAaUMCHOBAHUC MUHUCTCPCTBA, BEAOMCTBA

1. Mpl, HIKEMOAICaBIIAECs,

IIPOU3BEIIN B IEPUOJ C 1o 19 I.
['pamynpoBKy (ToBepKy)
cup

HanMeHoBaHHe KOHCTpyKiuu CUP u

MCTOda U3MCPCHUA PacXoJa BOJAbI

BKJIFOYAIOIIETO B Ce0:

CBCACHUS O KOHCTPYKIHUH U Pa3MEpPax KOHTPOJIbHOI'O CTBOpa

WM CYXAIOILero YCTPOMCTBa, a TAKXKe COCTaB 000PY0BaHUS

cup

I'panynpoBka (rmoBepka) npousBeicHa Mpu U3MEPEHUU

3HAYEHHI pacxoJa BOAbl ACTAIIbHBIM CHOCO6OM,

KOJIMYECTBO

COOTBETCBYIOIINX

Auara3oH U3MEPCHU B % OT MaKCHUMaJbHOTO pacxoaa

Hnst rpagyupoBku (nmosepku) CHUP ucnons3oBancs

HU3MEPUTEIIBHBIN CTBOD,

CTallMOHAPHBIN, BPEMEHHbIN
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pacmoJIOAKEHHBIA HA paCCTOSIHUU ot CHP.

XapakTepucTuKa U3MEPUTENILHOTO CTBOpA:

XapaKTepUCTHKA pyclia KaHajla B CTBOPE, YUCIIO CKOPOCTHBIX

BEPTHUKAJIECH U PaCCTOSIHUE MEXAY HUMH, COCTaB 000pY10BaHU

I/I3MepeHI/IH pacxoaa BOAbLI IIPOU3BOAUIINCH

KOJHUYECTBO,

THII, 3aBOJICKOM HOMEp U J1aTa CBUJIETENbCTBA O I'PayUPOBKE

CPEJICTB U3MEPEHUSI CKOPOCTHU

yCTaHOBHeHHBIMI/I
Ha IITaHre, CTAJILHOM KaHaTe, 1eOEnKe
JUCTAaHIMOHHOM TMAPOMETPUYECKON YCTAHOBKE TUIA. . .
B TOYKaXx, Ha Ka)KJI0M BEpTHUKAJIH.
Yucno

VYcioBus IpoBeIeHNS TPayHPOBKH (ITOBEPKN)

PesynbraTsl rpayupoBKH (IIOBEPKH)

N3mepeHHble 3Ha4eHNs] KOHTPOIMPYEMBIX I1apaMeTPOB

HaunmenoBanue koutpoaupyemoro | HamMmeHoBaHHE KOHTPOJIHPYEMOTO
H3mepennbie rnapaMmeTpa rnapaMmeTpa
pacxoasl BOJHI, OTCYETHI MO MPUBEIEHHOE OTCYETHI O MPUBEIEHHOE
M/c LIKaJe CPpEeNCcTBA 3HAYEHUE LIKaJIE CPEICTBA 3HA4YEHUE
U3MEpPEHUS KOHTPOJUPYEMO U3MEpPEHUS KOHTPOJUPYEMO
ro napamerpa ro napamerpa
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pe3ynbTaThl U3MEPEHUI PacXo10B BOJbI HA

OJIaHKaxX MPUJIATarOTCA.
[lo pesynbraTamM npoBeA€HUS TpaagyUPOBKH (MOBEPKH) MOCTPOEHA

rpaayupoBoyHas 3aBucuMoctb Q = f( ) MmeToaoM

HaMMCHOBAHUC MCTOAA YCTAHOBJICHUS 3aBUCUMOCTHU
OTHOCcuTenbHass TOTPEHIHOCTh pPe3yJIbTaTOB TPaayUPOBKH (MOBEPKHU)
IIPEBBIIIAET %.

3aKIr0YeHnE

HC

YCTaHaBJIMBACTCA JOCTOBECPHOCTDH

pe3yabTaTOB TPATYHUPOBKH (MIOBEPKH) U BO3MOKHOCTh

poBeJeHHs Y4E€Ta pacXxo10B BOBI MO I'PaAyHPOBOYHON 3aBUCHUMOCTH

CHp

20 T.

Ioamucu

31




[Ipunoxenue 2

HAaUMCHOBAaHUC MUHUCTCPCTBA, BEAOMCTBA

Ha3BaHWEC OpTraHU3allnun

HAaNMMCHOBAHUC CTPYKTYPHOI'O NMOAPA3ACIICHHA, o0BeKTa

TEXHUYECKUH ITACTIOPT CHP

HaMMCHOBAHUEC KaHaja, IMKCT

2.
Ha3HaueHue CHUP
3.
tunn CUP, KoHCTpyKTHUBHBIE 0COOEHHOCTH
4.
0COOCHHOCTH pacrnofiokeHus u skcrutyatanuu CHUP,
XapaKTepUCTHKA TUPABINYECKOTO PEXKUMA
5. CUP ycTaHOBIIEHO B rojy.

6. CMmeTHas u paktudeckas croumocts CHP

7. Cxema pacnonoxenus CHP

8. Texunueckas xapakrepucrtuka CH1P

cooctsenno CHP

CpPEICTB TMepernpaBbl

YCIIOKOUTEIBHOTO YCTPOMCTBA

OOJIMIIOBKM U3MEPUTEIHHOIO yUacTKa

32



peepoB U CTBOPHLBIX 3HAKOB

CpeACTB aBTOMATHU3allUU U TCIICMECXaHU3alluN

BCIIOMOT'aTCJIBHOI'O O60py,HOBaHI/I${ 1 MHBCHTAPs

9. FI/I,Z[paBIII/I‘-IeCKI/Ie JJICMCHTBI

HanmenoBanmne THAPABINYCCKUX DJICMCHTOB

3HayeHus TUAPABINYCCKUX BJICMCHTOB

KaHalia

BOJOBBIITYCKa

M3 KaHajia

KOHTPOJIBHOT'O

ceuenuss CUP

MakcuManbHBIN pacxo/l BOJIbI, M/c
CrpourenbHas r1yOuHa, M

[[vpuHa o auy, M

I[IuprHa o Bepxy, M

3aj0KeHne OTKOCOB

IInomane sJKHBOTO CEUCHMS, M
MaxkcumanbHOE HANlOJIHEHUE, M
MakcuMainbHasi CKOPOCTh MTOTOKA, M/C

MakcumanbHbI THAPABIMYECKUI PAIAYC, M

MakcumanbHBIN TTepenaj] ypoBHel, B Obedax, M

VYkinoH qHa

10. YcinoBHBIE OTMETKH XapaKTEPHBIX TOUEK

HaumenoBanue XapPAKTCPHBIX TOYCK

Bpems uzmepenus, roju

20

T.

20

I. 20 T.

20 T.

Penep
bpoBka kaHana
JIHO KaHana

Hauaso mkanst YpOBHEMCpPa

11.
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OTMETKH O MPOBEACHUN KanuTajibHbIX peMoHTOB CHP

12.

OTMETKH O MPOBEAECHNUHU I'PpagynpoBoK U nosepok CHP

20 I.

ITommucu
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[Ipunoxxenue 3

dopma 5
[Ipunoxxenne Ne K aKTy
oT 20

TABJINIA KOOPIMHAT

3aBUCHMOCTH pacxoia BOJBI OT

O =f( ) na CUP Ne

THUIIA , PaCIIOJIOKCHHOTO

Ha I1K KaHalia CHCTCMbI

Pacxoj1 BOJIbI, M°/C

JlecaTele 1o
MeTpa Corble 1011 METpa

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

0,10
0,20
0,30
0,40
0,50
0,60
0,70
0,80

CocraBuia

[IpoBepui

3amMeyaHuss 0O MPOBEICHUH MOMPAaBOK U 3aBEPILICHUH CpoKa
NEeNCTBUS

TaOJIULIBI

CormnacoBaHHO
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[Ipunoxenue 4
CTAHJAPTHBIE CPEJACTBA UBMEPEHUSA PACXOJA

Booocnue Tomcona (BT)
Bogocnmu  «BT» oTHOcHUTCS K BOJIOCIMBAM TpeyroibHOW Qopmbl  (yrou 900), OH
M3TOTABJIMBACTCS U3 JUCTOBOM CTAIM TOJIIMHON 3-4 MM, YroOJIKOB JKeCTKOCTU. Bomocnus
«BT-50» npennaznaden st u3mepenus pacxona a0 50 i/c.

Booocnue Hunonremmu (BY)

Bonmocnus «BY»  OTHOCHUTCS K TpaneLeHJaabHbIM BOJOCIMBAM C TOHKOM CTEHKOM U
OokoBeIMH OTKOcaMu 1:4. BomociuBel «BY»  M3roraBiamMBarOTCs W3 JIMCTOBOM CTald
TONMIIMHON 3-4 MM M YTOJKOB kecTKOCTH. [ pebens (mopor) Bogociuba «BU-50» (b = 50 cm)
BBINOJIHAETCSL C JIOMYCKOM + 2 — 3 MM, OCTajJbHbIE pa3Mepbl — ¢ AOMyCKOM =+ 5 — 10 MM.
I'pebenn BomocmuBa «BU-75» (b = 75 cM) BBIMONHSIETCS C AOMYCKOM £ 5 MM, OCTaJbHBIC
pa3mepsl ¢ nomyckoMm £ 10 mMm. Bomocnus «BU—-50» nipeanasHayeH uisi U3BMEpEHUs: pacxoia
ot 5 o 80 n/c; «BU-75» miis mu3mepenus pacxozaa ot 15 no 230 i/c puc. 1;2.

Kpomka nopora Bogocausos BT, BU no/xHa ObITh 0CTPO# ¢ (packoi 45°, oOpaieHHo
HABCTPe4y MOTOKA.

Puc. 1. Bonocans YunosierTu (Buja ¢ BepxHero obeda):
1- BogocauB BU-50; 2-pedpo KeCcTKOCTH;
3-ycnokouTeIbHasi HUIIA ¢ YPOBHEMEPHOM pelKoii.
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Puc.2. Bonocaus UnnoJierTu (BUI ¢ HUKHero 0beda):
1- noaBoASIIMIA YUACTOK; 2-0TBOASIIMI y4acTOK; 3-BO/I0CIMB; 4-KpelieHue OepMbl.

Tpebosanusa ons ycmanoexu gooociueoe BT, B

y4acTOK KaHaja JJs YCTaHOBKM BOJOCIHBA JOJDKEH OBITh NPSIMOJIHHEWHBIM C
CUMMETPUYHBIM TONEPEYHBIM CEUCHUEM JTMHOM He MeHee (6-10)*B;

BOJOCIIMB  CIIeAyeT YCTaHABIMBATh MEPHEHAMKYJISAPHO B  IPEIBAPUTEIHHO
MOJITOTOBJICHHOM pYClie Ha CEpeANHE BEHIOPAHHOTO Y4aCTKa;

rpebeHb (TIopor) BOJOCIIHMBA JIOJDKEH OBITH CTPOTO TOPH30HTAIBHBIM M OCh BOJOCTHBA
JIOJKHA COBITAIaTh C OCBIO KaHaJa;

OTMETKAa HYJISl ypOBHEMEPHOHM peKHu JOHKHA COBIAJATh C OTMETKOM rpeOHs (rmopora)
BOJIOCJIMBA;

BbICOTa TpeOHs BomociimBa P nomkHa ObITh OoJibie TITyOUHBI BOJBI h may B KaHAJIE 32
BOJIOCTUBOM.

H3imepenue pacxoooe 600wl godociueamu

Jnst yno6cTBa onpeeneHus pacxoA0B BOJIBI IO YPOBHIO PEHKY 3HAYCHHSI pacX0/10B BOJIBI JIJIst
BBIIICTIEPEUNCIICHHBIX THUIIOB BOJOCIUBOB CBEICHBI B TA0HIy 1.

Taoauna 1

Tabdauna 3HaveHnii pacxoa0B BoabI Ajs BoaocansoB BT u BU

YpoBeHb BY-50 BY-75 BT-50 YpoBeHb BY-50 BY-75 BT-50

1o peiike Pacxon Pacxon Pacxon o peiike Pacxon Pacxon Pacxon

H (cm) Q (a/¢) Q (a/c) Q (a/c) H (cm) Q (/) Q (/) Q (/c)
3,0 5,0 - - 16,5 64,0 94,0 15,0
3,5 6,0 - - 17,0 61,0 98,0 17,0
4,0 7,0 - - 17,5 70,0 103,0 18,0
4,5 9,0 - - 18,0 73,0 108,0 19,0
5,0 10,0 16,0 0,8 18,5 76,0 114,0 20,0
5,5 12,0 18,0 0,9 19,0 79,0 120,0 22,0
6,0 14,0 21,0 1,3 19,5 82,0 124,0 23,0
6,5 16,0 23,0 1,5 20,0 128,0 25,0
7,0 18,0 26,0 1,8 20,5 132,0 26,0
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VYposenb BY-50 BY-75 BT-50 YpoBeHb BY-50 BY-75 BT-50
10 penKe Pacxon Pacxon Pacxon II0 peliKe Pacxon Pacxon Pacxon
H (cm) Q (ir/c) Q (ir/c) Q (ir/c) H (cm) Q (a/c) Q (a/c) Q (1/c)
7,5 20,0 30,0 2,1 21,0 136,0 28,0
8,0 22,0 33,0 2,5 21,5 140,0 30,0
8,5 24,0 36,0 2,9 22,0 145,0 32,0
9,0 26,0 39,0 33 22,5 150,0 33,0
9,5 28,0 42,0 3,9 23,0 154,0 36,0
10,0 30,0 46,0 4,5 23,5 160,0 38,0
10,5 32,0 49,0 5,0 24,0 166,0 40,0
11,0 35,0 52,0 5,6 24,5 170,0 42,0
11,5 37,0 55,0 6,2 25,0 175,0 44,0
12,0 40,0 59,0 7,0 25,5 180,0
12,5 42,0 63,0 7,7 26,0 186,0
13,0 44,0 66,0 8,5 26,5 191,0
13,5 47,0 70,0 9,3 27,0 197,0
14,0 50,0 74,0 10,0 27,5 202,0
14,5 52,0 78,0 11,0 28,0 208,0
15,0 55,0 82,0 12,0 28,5 214,0
15,5 58,0 86,0 13,0 29,0 220,0
16,0 61,0 90,0 14,0 29.5 225,0

Ikcnayamayusn eooocaueos (BT, BH)

JInst TOCTOBEPHOTO y4eTa BOAbI HEOOXOJMMO COOIIIOATh CIIeIyONIHEe TpaBHJIa:
® TIEPHOAMYECKH OYMINATH MOJBOISIIMKA y4acTOK KaHana (mopor P BogocnuBa nomkeH
ObITH BBINIE JHA KaHajla B BepxHeM Obede) B ciyyae 3auiIeHUs; HE JIOMYCKaTh
3aToIJIeHUE TPeOHs BOJOCINBA CO CTOPOHBI HIXKHETO Obeda;
® TIPOM3BOMUTH HE peke 1 paza B roJ PEeMOHT BOJOMEPHOIO YCTPOWCTBA MyTEM
UCTPaBJICHNE MEXaHUYECKHX 1e()EKTOB BOJOCINBA, OKPACKY, YCTAHOBKY PEEK H.T.JI.

Booomepnutit nomoxk CAHUUPH (BJIC)
Bonomepusiit motok CAHUNPU «BJIC» npeacrasisieT co00i KOPOTKUM JIOTOK ¢ OOKOBBIMU
CXOJSIIUMHUCA B CTOPOHY HHXKHET0 Obeda BEPTHKAIBHBIMU CTEHKAMU U TOPU3OHTAIBHBIM
naoMm. Compsixenue «BJIC» ¢ kaHajgoM B BepxXHEM MU HIDKHEM Obedax OCYIIECTBISETCS
OTKpbUIKaMH. B 3TOM ciyyae B BOAOOOWHOI yacTu yctpauBaeTcs kononel. [IpeBbimieHue
nmopora «P» Hajm mHOM KaHala HeoOs3aTenbHO. YpPOBHEMEpHas pelka MPHUKPEIUIAETCS K
NepeHeH OTKPBUIKE JIOTKA, HOJIb PEUKHU JOHKEH COBMAAaTh C OTMETKOM JHA JIOTKA (puc. 3;4).
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Puc. 3. Bonomepnnliii 1orok CAHUUPHU, noasoasimas yactb
1 — BXOAHBIC OTKPBLIKH, 2- THAPOTEXHHYECKASA peiKa

Puc. 4. Bonomepnnsliii 10rok CAHUUPHU, oTBoAsINIANA YaCTh
1 — BBIXOIHBIE OTKPBLIKH, 2 — THO JIOTKA, 3 — BOJ00OITHBIH KOJI01e1l,
4 — KpelieHHe 0TKOCOB OTBOASIIEH YaCTH KaHaJIa

[IponyckHast cnocoGHOCTB U reomeTpuueckue pazmepsl «BJIC» npuBenensl B Tadbauie 2.

Taoanma 2
I'eomeTpuueckue pa3Mepsl U NponyckHasi cnocooHocTs «BJIC)»
Pa3mepsl IIIupuHa BHIXOAHOMH YaCTH JIOTKA 6, (M)
JIOTKA 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0
Hlmpiiza BXOZHOM HacTh I0TKA | 34 | 51 | 68 | 0,85 | 1,02 | 1,19 | 1,36 | 1,76
B.,=1,766,, m
JnuHa notka [=26,, M 0.4 0,6 0,8 1,0 1,2 1,4 1,6 2,0
BricoTa BepTHUKaNBHBIX CTEHOK
notka Hi=(1.5-2)6,, m 04 | 0,65 | 0,7 0,8 0,9 1,0 1,2 1,5
Beicora mopora 20,5 0,16 | 0,26 | 0,28 | 0,32 | 0,40 | 0,40 | 0,40 | 0,50

H yox(H nax<0.8H)), M
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Pacxox Bozsl Q, M/c 0,051 | 0,157 | 0,286 | 0,555 | 0,916 | 1,064 | 1,217 2,14

I'my6una Boabl, Hyayx, M 0251 040 | 0,50 | 0,65 | 0,80 | 0,80 | 0,80 | 1,0

Jliist ynoOcTBa pacueToB 3HaAYCHHS pacxo10B BoAbI «BJICy B 3aBHCHMOCTH OT TITyOHHBI BOIBI
npuBeIeHbI B Tabnuiie 3.

Taoauna 3
Tabauna 3HaveHuii pacxoaoB BoabI (11/¢) ais «BJIC»
Fayouna BrixogHasi miMpuHA JIOTKA, 6, (M)
BOJBI, B

oM 0,2 0,3 0,4 0,5 0,6 0,7 0.8

1 0,34 0,51 0,68

2 1,00 1,49 1,99

3 1,87 2,80 3,73

4 291 4,37 5,83

5 4,12 6,18 8,24 10,30 12,36 14,42 16,48
6 5,46 8,20 10,93 13,66 16,39 19,13 21,86
7 6,94 10,41 13,88 17,35 20,82 24,29 27,76
8 8,54 12,80 17,07 21,34 25,61 29,87 34,14
9 10,25 15,37 20,49 25,61 30,74 35,86 40,98
10 12,06 18,09 24,13 30,16 36,19 42,22 48,25
11 13,98 20,97 27,97 34,96 41,95 48,94 55,93
12 16,00 24,00 32,00 40,01 48,01 56,01 64,01
13 18,12 27,17 36,23 45,29 54,35 63,41 72,46
14 20,32 30,48 40,64 50,80 60,96 71,12 81,28
15 22,61 33,92 4523 56,54 67,84 79,15 90,46
16 24,99 37,49 49,99 62,48 74,98 87,48 99,97
17 27,46 41,18 54,91 68,64 82,37 96,10 109,82
18 30,00 45,00 60,00 75,00 90,00 105,00 120,00
19 32,62 48,93 65,24 81,56 97,87 114,18 130,49
20 35,32 52,98 70,64 88,30 105,96 123,63 141,29
21 38,10 57,14 76,19 95,24 114,29 133,34 152,39
22 40,94 61,42 81,89 102,36 122,83 143,31 163,78
23 43,87 65,80 87,73 109,66 | 131,60 | 153,53 175,46
24 46,86 70,28 93,71 117,14 140,57 164,00 187,43
25 49,92 74,88 99,83 124,79 149,75 174,71 199,67
26 79,57 106,09 132,61 159,14 185,66 212,18
27 84,36 112,48 140,60 168,72 196,85 22497
28 89,25 119,01 148,76 178,51 208,26 238,01
29 94,24 125,66 157,07 188,49 219,90 251,32
30 99,33 132,44 165,55 198,66 231,77 264,88
31 104,51 139,34 174,18 209,01 243,85 278,69
32 109,78 | 14637 | 182,96 | 219,56 | 256,15 | 292,74
33 115,14 | 153,52 | 191,90 | 230,28 | 268,66 | 307,04
34 120,59 | 160,79 | 200,99 | 241,19 | 28139 | 321,59
35 126,14 | 168,18 | 21023 | 25227 | 29432 336,36
36 131,77 | 175,69 | 219,61 | 263,53 | 30745 | 35138
37 137,48 | 18331 | 229,14 | 274,97 | 320,79 | 366,62
38 14328 | 191,05 | 23881 | 286,57 | 33433 | 382,09
39 149,17 | 198,90 | 248,62 | 29834 | 348,07 | 397,79
40 155,14 | 206,86 | 25857 | 31028 | 362,00 | 413,71
41 214,93 | 268,66 | 32239 | 376,12 | 42985
42 22311 | 278,88 | 334,66 | 390,43 446,21
43 23139 | 28924 | 347,09 | 40494 | 462,79
44 239,79 | 299,73 | 359,68 | 419,63 479,57
45 24829 | 31036 | 37243 | 43450 | 496,57
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Fayouna BrixogHasi miMpuHA JIOTKA, 6, (M)
BOJbI, B

cM 0,2 0,3 0,4 0,5 0,6 0,7 0,8
46 256,89 321,11 385,34 449,56 513,78
47 265,60 332,00 398,40 464,80 531,20
48 274,41 343,01 411,61 480,22 548,82
49 283,32 354,15 424,98 495,81 566,64
50 292,33 365,42 438,50 511,58 584,67
51 376,81 452,17 527,53 602,89
52 388,32 465,98 543,65 621,31
53 399,96 479,95 559,94 639,93
54 411,71 494,06 576,40 658,74
55 423,59 508,31 593,03 677,74
56 435,59 522,70 609,82 696,94
57 447,70 537,24 626,78 716,32
58 459,94 551,92 643,91 735,90
59 472,29 566,74 661,20 755,66
60 484,75 581,70 678,65 775,60
61 497,33 596,80 696,26 795,73
62 510,02 612,03 714,03 816,04
63 522,83 627,40 731,96 836,53
64 535,75 642,90 750,05 857,20
65 548,78 658,54 768,29 878,05
66 674,31 786,69 899,08
67 690,21 805,24 920,28
68 706,24 823,95 941,66
69 722,41 842,81 963,21
70 738,70 861,81 984,93
71 755,12 880,97 1006,83
72 771,67 900,28 1028,89
73 788,34 919,73 1051,12
74 805,15 939,34 1073,53
75 822,07 959,08 1096,10
76 839,12 978,98 1118,83
77 856,30 999,02 1141,73
78 873,60 1019,20 | 1164,80
79 891,02 1039,52 | 1188,03
80 908,56 1059,99 | 1211,42

Tpeoosanua no uzeomoesaenuio, ycmarnogke u yxcnayamauuu «BJIACy

o Koncrpykuus «BJIC» u cmocod ero ycTaHOBKM HE JOJDKHBI HpPENsSTCTBOBATbH
MEPUOANYECKOMY OCMOTPY.

e B kanamax ¢ mmpuHOil mo Bepxy B< 60 cM, pekoMeHIyeTcs yCTaHaBIUBaTh
KOHCTpYKIHIO «BJIC) 3aBOJICKOTO M3rOTOBJIEHUSI CM. PUCYHOK 3;
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Puc. 5. YcranoBka «BJIC» 3aB0ICKOro M3roToBJIeHHs B CTBOpPe IMAPONOCTA

e Jlonyckaercs otnuBaTh «BJIC» Ha MecTax, UCMONB3Ysl pa30OpHYIO0 METANTUYECKYIO
onajyoKy pHUCYHOK 6.

Puc.6. YcranoBka MeTanjinyeckoil onanyoxu ajs orauBku Jotka CAHUUPHU

e C(CwmemeHue uneHrpa ropiuoBuHel «BJIC»  OTHOCHTENBHO OCEBOM  IJIOCKOCTH
MOJBOJAIIET0 KaHajla HE JOJDKHO NPEBbINIATh 3HAYEHHUS S5 MM, MpU LIMpUHE
nozasogsero kanana B, < 50 cm; 10mm npu B, <150 cm; 15 MM mipu B, > 150 cm.

e OrkioHeHHEe OOKOBBIX CTEHOK TopioBuHBI «BJIC» 0T BepTHKanmu HE IOHKHO
MPEBBINIATh 2 MM Ha 1 M BBICOTHI CTEHKH.

e [lopor rOpiIOBUHBI JOJDKEH OBITH CTPOTO TOPU3OHTAIBHBIM C JIOMYCTHMBIM
oTkJIoHeHreM He Oosiee 1 Mm Ha 1 M inHEL «BJICH.
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[Ipunoxenne 5

Pac4yeT cpeHeCcyTOYHOr0 pacxoaa BOAbI
CpennecyTounble 3HaueHHs pacxojoB Bojabl Qcp=f(H), mo KOHTpoJILHOMY THAPOIOCTY,
BBIYHCIISIFOT 10 IAaHHBIM YETHIPEX 3aMepOoB (YTPEHHETO B 8%, TTOJTYICHHOTO B 13%, BEUEPHETO
B 20% 1, HAaKOHEIl, HOYHOI'O B 24%,

Qep= Q8+Q13+Q20+Q24. (1)
cp s
4
00
I'me - Qg3HaueHue pacxoaa BoAbI B 8 yTpa, Q3 3HaU€HHE pacxo/ia BOJAbI B MOJIJIEHb
1300, Q20 3HaUYEHHME pacxo/ia BOJbI BEUEPOM B 20% U, HaKOHel, Q4 3HAaUEHUE pacxoaa BOJbI
B nosHoun 24%,

HenonmycTtumo omnpeneneHne CpeaHECYTOYHOr0 pacxoga BOAbI IMyTeM MojAcYeTa
CpPeIHEeCYTOYHOI0 3HAYEHUS] YPOBHS BOJAbl BBUAY HEeJIMHEHHOI CBA3M pPacxoaa M YPOBHH
BOJALI!

H8+Hl3+H20+H24. (2)
b
3
AHaJ'[I/I?,, CpCaAHUX 3HAYEHU N Pacxoa0B BOAbLI Qcp, MOACUUTAHHBIX IO CPCAHCCYTOUHOMY

3Ha4yeHHUI0 ypoBHA Boabl Hg,, mokazan pacxoxaeHue n0 20 %, 1O OTHOLICHHIO
BBIILIETIPUBEACHHOM 3aBUcuMoOcTH (1), BBUAY HeMMHENHHON cBA3M ABYX nmapamerpos Q u H.

Hep=
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[Ipunoxenue 6

Mucrpykuus mo sxcrryaraguu I'TP

Texunueckue xapakrepuctuku ['TP:
Jlnanazon n3mepsieMbIx ckopocteii - ot 0,2 m/cex 110 2,0 m/cexk.

[orpeurHocTs u3Mepenus - He 6osee + 2 %.

Temmneparypa kouTpopyemoii Bosl - ot 0 °C o 30 °C
Temmneparypa okpysKarouieii cpeapl (Bo3ayxa) - ot — 5 °C mo 50 °C.
lNabaputneie pazmepsr — 0,38 x 0,30 x 0,045 m.

Macca Hetto — 1,7 KT

Cpoxk city:x0bl — HE MeHee 6 JIeT.

Konctpykuus I'TP mpencraBnsier coOoif  ycOBEpIIEHCTBOBAaHHYIO UG GEpeHIINATBHYIO
TpyOKy ITuTO M COCTOUT U3 NBYX U3MEPUTEIBHBIX TPYOOK - CTaTUUECKOW M JMHAMHYECKOU -
U OJIHOM BCTIOMOTaTeJIbHON TPYOKM PUCYHOK 5. V3MepuTenbHble TPYOKH B BEpXHUX HACTIX
cHaOXeHbl OOLIEeH IKaJol C MIIIMMETPOBBIMU JICIEHUSMU AJISl CHATHSI OTCYETOB YPOBHEH
BO/Ibl B HUX.

I'TP kpenutcs Ha CTaHAAPTHYIO THAPOMETPUYECKYIO HITAHTY TUMETPOM 28 MM MPU MOMOILIA
32)KUMHBIX BUHTOB.

]

|

'
0

d
U]
|
|
|

|
I

IIpuanunuanbHas cxema npudopa I'TP.

O6e wu3MepuTenbHble TPYOKHM CHAOXXEHBI CIBOEHHBIM KJallaHOM ¢ OOmmeld pydxoin
MaHUIYJIMPOBAHMSA, CIYXallero s (UKcalu padOdYMX TIIOJIOKEHUH YpOBHEH BOIBI B
U3MEpPUTENIbHBIX TpyOkax. CIBOGHHBIN KJIallaH B UCXOJHOM COCTOSIHUM OTKPBIT, a B pabodyeM
COCTOSIHUH — 3aKpbiBaeTcs. OnpeaeneHne CKOpOCTH TEYCHUS BOJIBI B KOHTPOJIUPYEMOW TOUKE
MOTOKA MPOU3BOAUTCS 110 U3BECTHOM 3aBUCUMOCTH:

V =,2¢g7Z = 4.43J7 M/CEK, (D)

2 .
rae g=9,81 M/cex” - yCKOpeHue CUIbl TSDKECTH B JAaHHOW MECTHOCTH,
Z = H,; — H, — pa3HOCTB YpOBHEH BOJBI B TMHAMUYECKON M CTATHYECKON TpyOKax.
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[Topsimox paboThI:

1. Jlist u3mMepeHusi CKOpOCTH BOABI B BhIOpaHHOW Touke motoka ['TP ycranaBimmuBaroT Ha
COOTBETCTBYIOIYI0 OTMETKY CTaHJAPTHOM T'MAPOMETPUYECKOM INTAaHTM WU IPU ITOMOIIU
KPETIe)KHBIX 00JITOB;

2. Knanan I'TP ycraHaBiMBarOT B OTKpBITOE IIOJIOKEHUE U Ipd  [IOMOILIU
TMIPOMETPUUYECKON IUTAaHTM NPHOOp OIYCKAalOT B HY)KHOE MECTO, HAIpPaBiss IMPUEMHOE
OTBEpCTUE TPYOKH IMPOTHB ITOTOKA BOJBI;

3. Ilpu takom mosoxenun ['TP nmepxar, He MeHee 15 cek, 3aTeM 3aKpbhIBAIOT KJlalaH
HaTsHKEHHUEM TPOCa;

4. Mocne atoro I'TP BhITACKMBAIOT M3 MOTOKA BOJbl U B BEPTUKAIBHOM IOJIOXKEHUH
CHMMAIOT OTCYETHI 10 HIKaJIe ¢ 00eUX U3MEPUTENIbHBIX TPYOOK;

5. Onpegenstor no wmkaine I'TP pasHuny ypoBHedt Z (MM) no 3aBucumocty (1), wiu no
TOTOBOH pacueTHOM TabJInIe HaXOAAT YMCICHHOE 3HaYeHHE CKOPOCTH V BOJIbI B M/CEK.

6. Ilocne sroro kimanan ['TP ycraHaBnMBaKIOT B OTKPBITOE COCTOSIHHE, U IPOU3BOJAT
U3MEpPEHUE CKOPOCTU NIOTOKA Ha CIEAYIOIIEH TOUKE.
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Penen3us

«PykoBOACTBY 110 BOAOYYETY VISl THAPOMETPOB MATUCTPAJIBHBIX KAHAJIOB)

B NOCJICAHUC TOAbI SKCIIITYyaTallUOHHBIC CJIy)K6LI MarucCTpaJibHbIX KaHAJIOB OIIYHIAIOT
OCTPYI0 HEXBaTKy B METOJIMYECKOM JUTepaType IO H3MEPEHUIO0 PACXOAOB BOJBl U
IPOBEJCHUIO TPAagyUpPOBKM T'MIPOMETpUUYECKHX I0ocToB. Hacrosmee «PykoBOACTBO...»
COJEPKUT MaTepHaibl M0 U3MEPEHHUI0 PACXOJOB BOJbI METOIOM «CKOPOCTh X ILIOLIA/bY,
00paboTKe MaTepuanoB TIPaAyUPOBKU Ia MEPCOHATBLHOM KOMIBIOTEPE, YTO 3HAUYUTEIHHO
COKpAI[aeT BpeMs Ha MOCTpoeHue Tpaduka U pacXoJHBIX TaOIHII.

ITo PyxoBOoACTBY MMEIOTCS CIEAYIOIINE 3aMEUaHUs:

1.
2.

Heo6xonumo yTo4HUTH POPMYIIMPOBKY 110 BBIOOPY y4acTKa AJIsi THAPOIIOCTA.
[Mompazmen omwmcanust ~ «PeXUM  JBMXKCHHS TOTOKA» CYUWTAO JIMIIHUM B
«PyxoBoactse...» (cMm. Paznen 2);

YTOYHHUTh, HAMMEHOBAaHWE paslena 3, T.K. PEEYHbIE IOCTHI OTHOCATCS K
THIPOMETPHUECKUM TTOCTaM THITA «(PUKCUPOBAHHOE PYCIION;

CnuMmkoM  KecTKHe TpeOOBaHHMsSI K  CPEICTBAM H3MEPEHHs  pacxoia |
BCIIOMOTATENFHBIM YCTPOICTBaM (HampuMep, CM. MO3HMIHUIO0 «THIAPOMETPUYECKUE
MOCTBI, HCIIOJIB3yeMbIE JUIS YYETHBIX OINEpaluid B  YCIOBHSX IUIATHOTO
BOJIOTIONIB30BAaHUSl  JIOJDKHBI ~ OBITh  OOOPYZOBaHBl CUYETYMKAMU CTOKA WIIU
CaMOITUCIIAMI );

WucTpykums 1o skcrutyartaiun  «V3Mepurenst CKOPOCTH TOTOKa»  JIydIle
MIOMECTHTD B TIPUIIOKCHUHY;

HeoOxomuma penakmusi BCTYNMUTEIBHOTO a03alia paszeiia 5, MOXKHO OOBEeIUHUTH
ATOT pas3zed ¢ pa3ieiom 6;

Cunraro 4TO, NpH aINIpOKCUMAalMU pacxofgHod xapakrtepuctuku Q = f(H),
HE0OXO0IMMO BBIOPATh MOIXOASIIYI0 QYHKIHUIO U3 MHOXKECTBA UMEIOMIUX (yHKIIHH
(TTOTMHOMUANBHBIX, CTENICHHBIX, JIOTapU(MUIECKUX, U JIP.).

3asB. otnenom ACY
HITO CAHUUPU k.T.H. . berumos

46



	o При проведении аттестации или поверки реечных гидрометрических постов типа «фиксированное русло» измерение расхода выполняется в створе поверяемого СИР; 
	o При проведении поверки прочих СИР, расположенных на проводящих и сопрягающих гидротехнических сооружениях, измерения следует, выполнять на стационарных либо временных гидрометрических створах, расположенных на расстоянии не менее 10 ширин канала по верху от поверяемых СИР; 
	o Между участками расположения измерительного створа и поверяемого СИР не должно быть дополнительных поступлений или потерь воды, превышающих ± 1 % от величины измеряемого расхода;
	Определение расхода по зависимости (1) производится на основании измерений следующих параметров:
	Применение метода «скорость х площадь» с целью градуировки и поверки СИР ограничивается следующими условиями:
	o Выполнение измерений расхода воды методом «скорость х площадь» должно производиться исполнителями, имеющими образование не ниже среднего специального, ознакомленными инструкциями по эксплуатации средств измерений, и имеющими практический опыт их применения.
	o При оборудовании СИР приборами, входящими в системы дистанционного либо автоматизированного управления и контроля и требующими наличия источников электроэнергии, специалисты, выполняющие измерения, должны проходить специальный курс подготовки по обслуживанию этих приборов.
	o Специалисты, производящие обработку результатов измерений, должны быть обучены технологии расчётов и графоаналитических построений и обращению с индивидуальной вычислительной техникой.
	o К выполнению измерений расхода воды допускаются только лица, прошедшие инструктаж по технике безопасности, зарегистрированный в специальном журнале. При выполнении измерений расходов воды методом «скорость х площадь» исполнителям необходимо руководствоваться «Правилами по технике безопасности при производстве наблюдений и робот по сети Госкомгидромета» (Гидрометеоиздат 1983).

