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AHAJIM3 PABOT 110 BJIMAHUIO TAPAMETPOB IIOTOKA HA SAIBJJEHUE PA3ZMBIBA
PYCJIA HA OTKPBITBIX HCTOYHUKAX BOJOCHABXEHUA

IIpoBenenHble HCCIEAOBAaHUS IIOCBSILIEHHBIE  BIMSHUIO KOHCTPYKTMBHBIX  OCOOEHHOCTEH
COOpY)XKEHHH W YCIOBUHM MX 3KCIUTyaTalikl Ha (OPMBI COMPSDKEHMS MTOTOKOB, a BMECTE C TEM U Ha
OuYepTaHME U pa3Mepbl BOPOHOK pa3MbIBa, JaJIEKO €llle He 3aBepllueHbl. PaccMoTpeHHble Haubonee odmue
YCIIOBHUSL PaOOTHI BOJOPETYIUPYIOMINX COOPYKEHHUH, OKa3bIBAIONINE BIUSHIE Ha MPOIECCH Pa3MbIBa, TPH
KOTOPBIX BO3HUKAET OMACHOCTh MOBPEKICHHS KPEIJICHNs THA U OOKOBBIX OTKOCOB pycla, a Takke J1amo
KaHaJa 3a KperyIeHneM, MPeJCTaBISIOT co00M MPHOIMKEHHYIO KaueCTBEHHYIO OIIEHKY SIBIICHHS pa3MbIBa
10 BHEHIHUM IIPU3HAKAM.

[NombiTKa KOMTUYECTBEHHON OLIEHKH JedopManuil pycell MPUBOAUT K HEOOXOAMMOCTH M3Y4YCHUS
[IEIOT0 psfa BOIMPOCOB, KACAIOMIUXCA KWHEMATHUYECKWX XapaKTePHCTUK IMOTOKA M WX BIMSHHAS Ha
MOJIBWKKY, B3My4YHBaHHE U TPAHCIOPTHPOBaHNE YacThll rpyHTa. CleayeT OTMETHTh, YTO BCECTOPOHHEE
WCCIIeIOBaHNE B3aWMOJICHCTBHSI KOMIUIEKCA «ITOTOK — PYCIIO» SIBJISIETCS TIEPBOH HEOOXOIMUMOCTBIO MPH
pellieHnd MHOTHX 3aJ]ady, HalpuMep, Kacaroluxcs OOMIMX pPa3MBIBOB pPycel, 3aWICHHs KaHAJIOB U
BOJIOXpaHMINII, (POPMUPOBAHUS OYEPTAHMS PyCeN Ha ydacTKaxX M3ruO0B, THAPOTPAHCIIOPTA U T..

Ilpu paccmorpeHun nedopmanuii pycena IMOJ BO3JACHCTBHEM PaBHOMEPHOTO TYPOYIEHTHOTO
II0TOKA PaBHOBECHE YACTHULl I'PYHTAa MHOTJA XaPAKTEPU3YIOT COOTHOUICHUEM TAK HA3bIBAEMOM «BJIEKYILEH
CHJIBI», NEHCTBYIONIEH Ha IMOBEPXHOCTh pycida W IOJAOOHON BEIMYMHBI, BBI3BIBAIOIIEH «TpOraHHE»,
MTOJIBMYKKY YACTHIL.

Ecin xacarenpHble HampsyKeHHWS CABWTA, COOTBETCTBYIOIIME Hadaly IOABMKKH YacCTHII,
0003HaYHTh Yepe3 T, TO OTHOIICHHE Ty/T, IPEICTABISIET COOON KPUTEPUH YCTOMYMBOCTH YaCTHII TPYHTA,
KOTOPBII MHOT/IAa Ha3bIBAIOT TakKe Kod(duimenToM Biekyei cuibi[2].

PaBenctBo (1) siBiIsIeTcss OCHOBHBIM ypaBHEHHEM M3BECTHOU TeopuH BiieueHus [2]. Kak BuaHO, B
3Ty 3aBHCHUMOCTD, CBSI3BIBAIOILYIO BIEKYIIYIO CHIIYy C TapaMeTpaMy MOToKa (IyOrHa M TUAPaBINYECKHUI
YKJIOH), HE BXOIAT XapaKTEpPUCTHKU TPYHTOB, T.e. AMAMETP YACTHII M BEIHUYHUHBI, YUUTHIBAIOIINE
TpaHYJIOMETPUYECKHH COCTaB W CHOCO0 YKIAJAKH YACTHIl, CBS3HOCTh M T.JI., YTO OOYyCJIOBJIHMBaET
HEOOXOJJMMOCTh JKCIIEPUMEHTAIbHOW OLEHKH YCTOHMYMBOCTH pycia IMPH HCIIOIb30BAHUU YKa3aHHOTO
KpHUTepHrs. AHAIN3 YCTOMYUBOCTH YaCTHUIII, HAXO/AIIEiCst Ha OOKOBOM OTKOCE, IIPU BO3JICHCTBUY Ha Hee
CHJIBI TSDKECTH W BJEKYIIEH CHIibI, ObUT BIiepBhie aaH eme DopxreiiMepoM. BriocieacTtBuu Teopus
BIICYECHUS ObLIIa JIOTIOTHEHA TIONOKEHISIMUA COBPEMEHHON TEOpHUH TYpOYIEHTHOCTH.

B paGore B.M.Jlerxepa [3] oTMEYeHO, 4YTO B PaBHOMEPHOM TYpOYJEHTHOM IIOTOKE «...BCE
CTaTHCTUYECKHE OJHOTOYEYHBIE XapaKTEPUCTUKU TYypOYIEHTHOCTH (BKIIIOYAs MapaMerphl IMyJIbCalluu
JIaBJICHHS) B MPUCTEHHOM CIIO€ MOTYT OBITh BBIPa)KECHBI Yepe3 JMHAMUYECKYIO CKOPOCTh Vx M TONIIHHY
3TOTO CIOS (MM BBICOTY BBICTYIA LIEPOXOBATOCTHIO)», U MOITOMY OTHOIICHHUE T(/T. SBISETCS BIIOIHE
MpUEMIIEMBIM KpPHUTEPHEM Hadalla TOJBIDKKA YacTHI, B TeX CIy4yasX, KOTJa OHH OOTEKaloTCs
MOTEHIHAaJbHBIM TOTOKOM 0€3 BOJAOBOPOTOB, YTO XapaKTEpH3yeTCs HW3BECTHBIM COOTHOILICHHEM,
HPENI0KEHHBIM Y aliTOM:
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I'JIe JIeBas 4aCTh HEPABEHCTBA IIPEACTaBIIsAeT co00i KpuTepuii PeliHombaca, OTHECEHHBIH K
YACTHUIIE TPYHTA U JUHAMUYICCKOU CKOPOCTH.

YcroliunBoCcTh dYacTWIl Ha JHe pycna b.A.@uamanoM ObUIO TPEIOKEHO OIICHUBAThH
otHomieHueM To/[ys*d (1-y/ys)]. [lpenenbHOe 3HAYEHWE 3TOTO KPUTEPHUSA, COOTBETCTBYIOIIEE HAYaTy
pa3MbIBa, 3aBUCHUT OT ()OPMBI YaCTHUI[ M CIIOCO0A UX YKIIAJIKH.

B03MOXHOCTh HCIONB30BAaHUS TMPUBEIACHHBIX BBIIIE KPUTEPUEB M JUISI CIy4acB MECTHBIX
pPa3MBIBOB BBI3BIBACT COMHEHHE HcciemoBareneil. Jleno B TOM, YTO MHpPH PAaCCMOTPEHHUHU MECTHBIX
neopmanmii  pycia HEPAaBHOMEPHBIM ITOTOKOM 33 THAPOCOOPYKCHHUSMH HY)KHO YYUTBIBATh, 4YTO
OCHOBHBIM HMCTOYHHUKOM TYpPOYJICHTHBIX BO3MYIIECHHN B 3THX CIIydasx SBJSIFOTCS HE CaMH YaCTHIIbI
TpyHTa WK IIEPOXOBATOCTH MOBEPXHOCTH, & MECTHBIC SIBJICHHS, MOPOXKIaeMbIe SITIOPAMHU CKOPOCTEH B
IJIaHEe WIM 110 TIyOWHE BCIENCTBHE 00pa30BaHMS BOJOBOPOTHBIX BajbI[OB M 001AacCTEl C pa3phbIBHBIM
TCUCHUEM.



B coorBerctBMHM ¢ OTHM CyLIECTBYET Ipyras TOYKA 3pEHHs Ha XapakTep B3aUMOICHCTBHA
TypOyJIE€HTHOIO IIOTOKAa C PYCJIOM, OCHOBaHHAs Ha NPEIIOIOKEHHM O TOM, YTO IJaBHBIM (aKTOpOM,
BITUSIONTAM Ha YCTOMYMBOCTD YaCTHI] TPYHTa B 00JaCTH pa3MbIBa, ABISETCS MaKCHMalbHAs MTHOBEHHAS
CKOPOCTbh Y IOBEPXHOCTU Pycia (Ha BBICOTE BBHICTYIOB ILIEPOXOBATOCTH), IPUYEM HE3aBUCUMO OT TOIO,
SIBIISIETCA JBVDKEHHE DaBHOMEPHBIM Wil HeT. OJHWM M3 TEpBBIX TaKOe TIPEINOIOKEHHE Ccemal
JLU.Kymun[4].

Ecnmn  momyctuTh, 9TO dYacTWIlBI TPyHTAa MEHBIIE [0 CBOMM pa3MepaM, dYeM macmTad
TypOYJIEHTHOCTH, TO OYEBH/IHO, YTO OCHOBHBIM (DaKTOPOM, BBI3BIBAIOLINM CIIBUT YacTHIl, OyJeT SBIATHCSI
JBHKCHHE IIEPEMEIINBAIONINXCS 00BEMOB BOJIBI CO CKOPOCTHIO, PABHOW MECTHOM MIHOBEHHOH CKOPOCTH,
T.€. aKTYaJbHOM CKOPOCTH, SBISIFOIICHCS MyJIbCUPYIOILEH BeMHUUHOM. [Ipu 5TOM ocpenHEHHOE 3HaYCHUE
CKOPOCTH MOXKET OKa3aTbCs MEHBIIE TOM, KOTOpas IPH OTCYTCTBHH IYJIbCALUUH COOTBETCTBYET HAYaLy
TIepEeMEITeHNS YacTHIL.

CyllecTBeHHBIM HEJOCTaTKOM TaKOr'o MOAXO0/a K PEUICHHUIO 3aJa4d sBJISETCd HEBO3MOKHOCTh
M3MEpEeHHs CKOpOCTel B HEMOCPEACTBEHHOM Onm3ocT oT dacTui. Oxrako, kak ykassisaer JI.U.Kymun,
TypOyJIeHTHOE IepeMeIINBaHNe Yy TBEPJOH IOBEPXHOCTH BIIONHE OMpEAeNsercs KpYMHOMacIITaOHBIM
[EpEeMEIMBAHMEM Ha HEKOTOPOM YAAJCHUM OT IIOBEPXHOCTU. OTO IPEAIIONOKEHUE, 110  MHEHUIO
JI.M.Kymuna, onpaBabIBaeTcsl TakKe ¥ TeM, YTO PONb KPYITHOMACIITaOHOTO TIEPEMEITNBAHNS SBIISIETCS
CYUIECTBEHHOW MNpH OLEHKE pa3MbIBaOIIel crnocoOHocTH moToka. [locneaHee yTBepiKacHUE
TIPEJICTABIIACTCS TPABOMEPHBIM, €CIIH YYeCTh TO OOCTOATEIBCTBO, UTO KPYITHOMAacHITaOHBIC
BUXPeoOpa30BaHHA Majl0 TOJBEPKEHBbl BIMAHHIO BA3KOCTH M SBISAIOTCS OCHOBHBIMH «HOCHTENISMM
IHEPTHH TTOTOKA, KOTOpas paccemBaeTcs MpH JIpoOIeHIH yYKa3aHHBIX BUXpel Ha Oosree MemKne.

PasBuBas 3Ty TOUKY 3p€HUs, MOKHO IPUNHTH K MBICIH O TOM, YTO OLIEHKA YCTOMYNBOCTH YaCTHII
I'PYHTa TOJIBKO BIMAHUEM MAKCUMAJIbHOM BEIMYUHBI IIPOJOIBHOM COCTABISIOIIECH aKTyaJIbHOM CKOPOCTH
0e3 yuera MmyJIbcallny, T.€. JMHAMHYECKOT0 XapaKTepa Harpy3Kd Ha 4acTHIk], Obl1a Ob HEMOIHOM.

B.A.ba3wiMBuYeM YCTaHOBJICHA 3aBUCHMOCTh CHOCOOHOCTH MOTOKA K PasMBIBY MpPU BBICOKOM
WHTEHCUBHOCTH TYpPOYJEHTHOCTH, a Takke OT BEIMUYMHBI Mynbcauuii ckopoctn [5]. MakcumamsHad
MI'HOBEHHas JIOIyCTHMasi CKOPOCTh B BOPOHKE pa3MbIBa Ha paccrosaHud 0,2-0,5cM 0T 1HA B TeX CIydasx,
KOT/la TIoypa3Max MyJIbCaliii MEHBIIE MECTHOW OCPEIHEHHOH CKOPOCTH, TMONydeHa NPHOIM3UTEIRHO
paBHOU

Uamax ~ (2,2+0,6)0, )

TAC O, — TUAPABINYCCKASA KPYITHOCTDb YaCTUL] OAHOPOAHOI'0 pasMbIBACMOI'0 MaTepuraJia.
YcTaHoBIEHO TAK¥XE, 4YTO TaKOC JOIIYCTHMOC 3HAYCHUEC MT'HOBEHHOMU CKOpPOCTH B TC€X CllyHasax,
Koraa mnojypasmax BABOC GOHBHIG, 4EeM MECTHAd OCpCAHCHHAA CKOPOCTh, CTAHOBUTCA 3HAYUTCIILHO
MCHBIIEC!

Uamax = (1,32 +0,4)w, 3)
Kpome Toro, mynbcaius CKOPOCTH OOYCIIOBJIMBACT LUKIMYECKOE BO3JCHCTBHE IIOTOKA HA
YacTUIBI TPYHTA, B PE3YJIbTATE YEro OTJCIbHBIC MEIKHE YaCTHIIBI ITOCTENEHHO «PacKadnuBalOTCs»
OCBOOOXTAIOTCS OT YIEPIKUBAOIIETO BO3ACHCTBHS OKPYKAIOIIMX YaCTHI] OOJIBIIEro pasMepa U YHOCATCS
IIOTOKOM.

Hccnenosanus L[ K.Mupuxynosa mokas3aju, 4YTO IYJIbCAIMOHHBIN XapakTep Harpy3kd Ha
pPa3sMBIBAEMYIO MOBEPXHOCTh IMIPUBOJAUT TAKKE K YCTAJOCTHOMY Pa3pylICHHIO U CBA3HBIX I'PYHTOB, IIPU
3TOM OTHOIIICHUE MAKCHMAIbHBIX MITHOBEHHBIX CKOPOCTEH K OCPEIHEHHBIM B TOUKAX, PACIOJIOXKEHHBIX B
JECATBHIX MONSIX MHUUIMMETPOB OT JHa, u3MeHsiercs oT 1,1 mo 2,05 C yBenuueHHeM HWHTEHCUBHOCTH
TypOyJICHTHOCTH, BBI3BAHHOM, HAIIPUMED, TIOBBILICHUEM [LIEPOXOBATOCTH, 3TO OTHOIICHKE BO3pacTaer. B
cpemHeM Juist OOJBINMHCTBA CIIy4YacB INMPAKTUKH MOXHO CUYHMTATh, YTO MTHOBEHHBIE MAaKCHMAJIbHBIC
MyJIbCAllMOHHBIC CKOPOCTH NMPUOIH3UTENLHO B J1Ba pasa OoJblle ocpeHeHHbIX [ 1].

OO6partuM Terepbh BHUMaHUEe Ha (PaKTOPbl HECKOIBKO WHOU mpupo/bl. Kak ObLIO CKa3aHO BBIIIE,
Ha BEIMYMHY pa3MbiBa 3HAYMTEIBHOC BJIMSHUE OKAa3hbIBACT HAIMYME B MOTOKE B3BEIICHHBIX HAHOCOB,
HAXOSIIUXCST B KOJTOMIHOM COCTOSIHHH,

H3BecTHO, 4TO paBHOMEPHBIN TypOYJISHTHBIN IIOTOK 00JIaaeT CrocOOHOCTRIO TPAHCIIOPTHPOBATh
OIPECNICHHOE KOJIMYECTBO HAHOCOB. YMEHBILCHHE CKOPOCTH IOTOKa CONPOBOXKAACTCS OCAKICHUEM
HaHOCOB Ha IOBEPXHOCTh pycCia, a YBEIMUYCHHE €€ NPUBOIUT K COOTBETCTBEHHOMY YBEIHUYCHHIO
MYTHOCTH, T.€. K 0OJbIIEMY HACHIIICHUIO IOTOKA HAHOCAMH. B COOTBETCTBUU C 3TUM HapSJLy C OHATUEM
0 HEPa3MBIBAKOIIEH CKOPOCTH TIOTOKA CYNIECTBYET €IIle MOHATHE O HE3aUJISIONICH CKOPOCTH.



Takum 00pazoMm, CKOpPOCTh, MPH KOTOPOH HYACTHIEI HAYUHAIOT IEPEXOJUTh BO B3BEHICHHOE
COCTOSIHHE, C IPYTOli CTOPOHBI paBHA HAMMEHBIIEMY 3HAUYCHHIO CKOPOCTH, HE JIOMYCKAIOMIeH OCaXICHU
HAaHOCOB, W HasbIBaeTcs "He3zawJstomel ckopocTeio". MHOTA BMECTO ONpeeNeHus] HE3anJISIONINX
CKOPOCTEW yCTAHABIMBAIOT TIPEACTHHOE 3HAYEHHWE MYTHOCTH, TIPH KOTOPOHW TIOTOK MOXKET
TPaHCTIOPTHPOBATh YaCTHIIBI  OTpeneNieHHoW KpymHocTH. OTcroma BIIOMHE €CTECTBEHHO, HUTO
OCBETIICHHBIH MOTOK, HE HMEIOIINI B3BEIISHHBIX HAHOCOB, 00JIaaeT ClTOCOOHOCTHIO Pa3MBIBATh PYCIIa JI0
JOCTHOKEHHUS TIPENEeT-HON MECTHOCTH, COOTBETCTBYIOIIEH JTaHHONW CKOPOCTH TIOTOKA.
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CyMeH xka0apIkTay sKyieciHaeri ambIK Ke34eri :KeprilikTi mwaiipuly ¢y mapamerpJiepiHiH dcep ety
SKYMBICBIHBIH aHATM3i
Tyitingeme. CymeH >xabnpIKkTay >KYWECIHAETT allbIK KO3[i CY KEPriliKTi LIaWbUIYIBIH JKYMbICTaphIHA
6ailiTaHpICTEI JKOHE KYMBIC TYPIEPIH CaJBICTHIPMAIB! TYPIE KapacThIpblIFraH. PerTeriin FuMapaTrap/slH acThIHEb]
Ouedreri XKeprijikTi WalbUIyAbIH CY IIapaMeTpiiepl acep eTyi KOpCeTiIreH.

IIunubaer A.Jl., Abunkacumos B.E.
AHaji3 paboT Mo BJMSIHHIO MAPaMeTPOB TOTOKA HA SIBJeHHE Pa3MbIBa Pycia Ha OTKPBITBIX
HCTOYHUKAX BOJAOCHAOKEHUS
Pestome. [IpuBonurcsi cpaBHUTEIBHBIN aHaIU3 Pa3IMYHBIX PaOOT, TTOCBSILICHHBIX BOIPOCY Pa3sMbIBAa pycia
Ha OTKPBITHIX MCTOYHMKAX CHUCTEM BojocHaOkeHus. PaccMaTpuBaercs BIMSIHUE ITapaMETPOB IOTOKA HA SIBICHUE
MECTHOT'O pa3MbIBa B HIDKHEM Obede BOMOPETYIUPYIONIHX COOPYKEHHI,

Shinibaev A.D., Abilkassimov B.E.
The analysis of works on influence of parameters of a stream on the phenomenon of washout of the
course on open sources of water supply
Summary. The comparative analysis of the various works devoted to a question of washout of the course on
open sources of water supply is provided. Influence of parameters of a stream on the phenomenon of local washout
in bottom bief water regulating constructions is considered.



