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593HaﬂOprlM deu)xeHueMm ABISETCS aOBM>xXeHne Xnakoctmn CcCo
cBoboaHoM NOBEPXHOCTbKO B OTKPbITbIX PYCJlaX, a TakXKe B pr6OI'IpOBO,EI,aX

C 4Y4aCTU4YHbIM 3alroJiHeHNnemM cedvYeHnd, npouncxogdwlee nona OeENCTBMEM
CUJbl TAXXECTWN.

Knaccugukayus dsunceHUl xudkocmu 8 0mKkpbimbiX NOMOKAX

JBH>KeHHe [TOTOKa B OTKPbhITHIX KaHaTax

YcTaHOBHBINEECH: H .
EYCTaHOBHEIIEECA:
v= flx.v.z} P= flx.v.z) v=fFlx.y.z.£}
FP= f[:x,y,z,t)

Bonum, BONHE UyHaMH,
NaBONKOBEIE BOIHEL

Papuomepnoe: Hepaenomepruoe:
@ = consi; HE S
_ ¥
h = const;
i=L =17

HEYCT&H OBHEBILICECA
MEOQIEHHO H3MEHMAIOIEEC A

Hevycranopuemeeca brctpo




Tunbl omkpbIMbIX pycen

Bce oTkpbITble pycna noapasnenstorcs Ha

€CTeCTBEHHbIE U UCKYCCTBEHHbIE BOLOTOKM. /71::1._:: 7 /e p - TN— ——+ — = 7
K ecmecmeeHHbIM pycnam OTHOCATCS PeEKN, —T_h'_:_ — t — -_—_ h
pydbn, cbpockl No TanbBeram u 6ankam u ap. I _ h- A -
UckyccmeeHHbIe pycna - 310 KaHarsbl, NOTKW, ‘I_ T
TYHHENW, ApeHaxHble 1 apyrue Tpybsbl, T. e. 2 '
OOMNbLUMHCTBO COOPYXEHUWN, MPUMEHAEMbIX B a) 6) B)

MOPOTEXHNUYECKON N TMOpOMeNopaTUBHON
NpaKkTuKe.

Ans omkpbIimbix pycesn ucnosib3yrom
cnedyrouwjue Knaccugukayuu:

« Pycna noapasgenatoTt no napamerpam,
onpeaensowmnM nsMeHeH1e nnowiaam XnBoro
CeYeHuns No AnnHe NoToKa, Ha HenpuamaTudeckue
N Npu3MaTtmnyeckme (M uunmHapudeckue).

Y Henpu3mamu4eckux pyces bopma n (1nm)
reoMeTpu4eckme pasmepbl NonepevyHoro Npoguns
MEHSAITCA Mo AnunHe pycna. [Noatomy nnowaab
XKMBOroO CeYeHUs NoToKa sBndeTcs pyHKunen
ANMHBI pycna n pyHKumen rnyouHbl NOToKa BAOMb
pycrna. B Takom pycne gsumxeHue
HepaBHOMEpPHOe.

B npusmamuyeckux pycnax dpopma n pasmepbl 3NeMeHTOB
nonepe4yHoro NPoduns No AfIMHE COXPaHATCA HEU3MEHHbLIMMU.
MnoLaab X1BOro Ce4eHNs NOTOKa MOXET M3MEHSITLCA TOMNbKO B
CBSI3U C U3MEHEHWNEM [MyOuHbI NoToKa.



* [Mo hopme npodhmnng nonepevHoro cevyeHvs pycna MoryT 6biTb NpaBUIbHON U HEMPaBUIbHOM
doopmbl.

[Mpuamatndeckme pycrna MeroT rnpaeusibHyr gopmy. OHM MOryT BbITb NPSAMOYTOSibHbIE,
TpeyrofibHble, TpaneuengansHole (puc. 1, a, 6, B). Ecnu nonepeyHbin npodunb pycna
npaBuUibHON OOPMbI O4EPYEH KPUBOWM NTIMHUERN, OKPY>XHOCTLIO (puc. 1, ) unn napabonon
(puc. 1, r), onpegenseMon no Bcen AnMHe pycra ogHUM YpaBHEHMEM, TO TaKoe Pycro
Ha3blBaeTcs yusiuHopu4veckum (puc. 1, 1, a). NMpaBunbHy0 dOpMy Yalle BCEro MMEKT
NCKyCCTBEHHbIE pycna. K pycrnam HenpaBuibHON (OPMbl OTHOCATCA NOSIUroHasrbHbIE
(cocTaBHbIe) pycna (puc. 1, ) 1 pycna eCTeCTBEHHbIX MOTOKOB (puc. 1, e).

OTKpbITble pycna B 3aBUCMMOCTM OT NPOAOSIbHOMO YKNoHa AHa AenaTca Ha:
-pycna ¢ nosioxKumersibHbIM (MPsMbIM) FEOMETPUYECKMM YKNOHOM i >0, korga AHO
pycna noHmxaeTcsl B HanpasfieHUM ABUMXEHNA NOTOKa;

- 20puU3oHmMarbHbie pycrna npui = 0;

- pycna ¢ ompuyamenbHbIM (06pamHbIM) yKnoHoM AHa i <0, korga gHO pycna
NOBLILLIAETCS B HanpaBneHnn ABMXEHNS XXNOKOCTN.

YcaoBusi pPABHOMEPHOTI0 IBUKEHHUSI B OTKPBITOM pycJie:

Ip=1=lIc.

PaBHOMepHOe ABUXEHWEe XWAKOCTU XapakKTepusyeTcs MpsSMbIMW MapanieNbHbIMU JIMHUAMMU
TOKOB (TpaekTOpUsAMM), @ TakXe NOCTOAHCTBOM MECTHOW OCpeAHEeHHOW BO BPEMEHU CKOPOCTU
BAO/Ib KaXAOW AnHUKM Toka. CnegoBaTenbHO, 419 CyLeCTBOBAaHUSA PaBHOMEPHOIrO ABUXEHUS
HeobXxoANMO BbINONHEHME psija YCIOBUN.

Ha cBobogHOM noBepxHOCTM 6e3HamopHbIX MOTOKOB YCTAHaB/IMBAETCH MOCTOSIHHOE, Kak
npaBuno, atMocdepHoe AaBaeHue. [T03TOMy Nbe3oMeTpUYeCKUA YKAOH Ip Ana Takmx NOTOKOB
COOTBETCTBYET YKJIOHY cBobogHOM noepxHocTu Ic, T. e. Ip = Ic.




Jj1st TOr0 HE0OXOAMMO, UTOOBI BETMYMHA CKOPOCTHOTO HAIopa 1o JJIMHE MOTOKA
TaKXe 0CTaBaIaCh Obl MOCTOAHHON. DTUM JTUKTYETCSI COOJIIO/ICHUE CIIEAYIOIINX
YCIIOBUU:

- PYCJIO- IIPU3MATHUYCCKOC,

- pacxoj1 Bojibl mocTosiHeH (Q = const);

- IIIyOMHA II0TOKA A IOCTOSIHHA 110 JUIMHE pYCJIa; [TOJTHOCTBIO YIOBIETBOPUTH
BCCM YCJIOBHAM BO3MOIKHO
- JIMHUS JTHA HE UMEET IepesioMa, T. €.  TOJBKO B WCKYCCTBEHHBIX
i=sin B = const, pu 3ToM i >0; pyciax.

- IIEPOXOBATOCTH /IHA U CTEHOK pycJia IIOCTOSIHHA II0
JuiiHe (n = const);

- MECTHBIE COIIPOTHUBJIEHHUS B pycCIIe
OTCYTCTBYIOT.




UckyccmseHHble sBodomoku

Hckyccmeennvie 6000moku OObEIUHSIIOT TPYIIBI
KaHAJIOB CIIEAYIOIIEro Ha3HAYCHUS

1)éooonposodawiue s TPaHCIOPTUPOBAHUSA BOJIBI W3
HMCTOYHHUKA BOJOCHAOXKEHHUS K MECTy MNOTpeOIeHUs
pPYAHUKAMU, 00OraTuTeIbHBIMU dabpukamu,
HACEJICHHBIMU MMyHKTaMU U Jp.;

2)60000meooawiue 1A TIEPEOPOCKU PEK U3 OHOTO
OacceifHa B Jpyrod C 1EIbI0 MPEAOTBPAICHUS
OOBOJIHEHHS TOPHBIX BBIPAOOTOK B TPEIIMHOBATHIX
nopojax, Kapcrax;

MOBEPXHOCTHBIX BOJA C BHEIIHUX BOAOCOOPOB OT
MECTOPOXKACHU MOJIE3HBIX VCKOITa€MBIX.
OCOOEHHOCTBIO BOJIOIMPOBOJAIINX KAaHAJIOB IEpPBOU
IPYNIbI, CIOyXallluX JUIsi BOJOCHAOKEHUS TOPHBIX
NPEANPUATHI, SBISIETCA MOCTOSHCTBO — PAacCUYETHBIX
pacxoz1oB Bojibl B HUX (Q = const). B kaHanax BTopoit u
TPETheU TPYII PacXoibl MOTYT ObITh HEMOCTOSHHBIMU
B 3aBUCHMOCTH OT PEKHUMa PEK BHEIIIHETO BOI0COOpA.



EcmecmseHHble B00OoMoku

Ecmecmeennnvie pyciia IIO4YTHU BCCraa
HCIIPU3MATUYCCKHUEC, PABHOMCPHOC JABHWKCHHUC B HHUX B
YUCTOM BHJAC CYHICCTBOBATb HC MOKCT, KaKue-J11u00
OTKJIOHCHMA BCCraa HUMCIOT MCCTO. HOSTOMy
IMPAKTHYCCKHU Ha OTACJIbHBIX YUYACTKaX IIPH HEOOIBIITNX
N3MCHCHMUMAX q)OpMBI H PasMECpPOB IMOIICPCUHBIX CG‘ICHHﬁ,
YKIIOHAa U ICPOXOBATOCTH AHA WU OTKOCOB, B IICPUOMAHLI,
KOorga pacxoa OCTacTCia IMOCTOAHHBLIM, PACCMATPUBAIOT
<yCJ106H08> PaBHOMCPHOC JABHIKCHUC, 3aMCHA
HNCTHUHHBIC SHAYCHU A ImapaMeTpoB HCKOTOPbIMH
CpCAHUMHU 3HAYCHUAMU HA JAHHOM Y4HACTKC.




PacyemHbie ckopocmu 800bI 8 kKaHane

PacdeTHas CKOpPOCTh COOTBETCTBYET MAaKCUMAIBLHOMY PacXojJy BOJbI B KaHAJE,
0 HEW ONpPEAECAIOTCS pa3Mepbl CEUCHUS. PacueTHbIE CKOPOCTH HE JOJKHBI
ObITh OOJbIIE JONMyCKaeMbIX. B KadecTBe MOMYCKAaeMbIX MPUHUMAIOTCS
CKOPOCTH, Hepamvleéarouwjue TPYHT WIN OJCKbl (YKPEIJIEHUSI OTKOCOB U JIHA)
KaHaJIoB. 3HAUCHUS HX 3aBUCUT OT DIYOMHBI U Marepuaia, U3 KOTOPOTro
CJIO’KE€HBI CTEHKH KaHAJIOB.

Honycmumble nepazmvlearouiue cpeoHue 8 ceyeHuu CKOpocHiu TPOTEKAHUS
BOJBI V =~ 3aBUCAT OT Xapakrepa IpyHTa WM THIA YKPCIUICHHs pycna M
1yOouHbl BOAOTOKY (CrpaBOYHbBIC TAHHBIE).

Honycmumble Hezaunugaruiue cpeoHue 8 ceyeHuu cKOpocmu TNpOTEKaHUA
BOIbI V . 3aBUCAT OT KOJIMYECTBA B3BEIICHHBIX BCHICCTB, UX DPa3MEpOB,
pacxojia U DIyOuHbI TeueHwus. JJis onpeneneHus I TUX CKOPOCTEH CYIIECTBYET
PsJT 3aBUCUMOCTEN U TAOJIHII.

Eciu HaChIIIEHHOCTh TEYEHUSI HAHOCAMHU C IMAMETPOM YaCTHII, OOIBIINM YeM
0,25 mm He npebimarot 0,01% 1o Becy, TO:

rac R HaH B MCTpPax, a SHAYCHHUC MHOXUTCIIA d IIPUBCIACHBI B CIIPABOYHUKC.



,Zlonycmwnble He3auiuearuiue Ckopocmu MOXHO OIIPCACIIATD 110 3aBUCUMOCTHU A.C. FI/IpHIKaHaZ

V. =A0"

min

rne: Q — pacxox, M>/c;
A — k03 (HUIIHEHT, KOTOPBIil 3aBUCHT OT T'MAPABIMYECKOil KPYITHOCTH HAHOCOB (CIIPABOYHHK).

T uopasnuueckas KpynHocms - 3T0 CKOPOCTb PABHOMEPHOTO MaJACHUS YaCTUIIbI B HEMOABHKHOM
BOJIE.
Jl1s1 mpe1oTBpaleHus 3apacTaHusl KaHala JOCTaTOYHO MOJAEPkKAaTh B HEM CPEHIOI0 CKOPOCTh
TEeUEHUsI BOJIBI HE HIKe (.5 M/C.
B 0OBIYHBIX BOIOMIPOBOAAIINX KaHAIaX pacuyeTHBIC CKOPOCTH HaxoasaTces B mpeaenax 0.5-3 m/c B
3aBUCUMOCTHU OT THUIIA TPYHTOB WJIM OJICK/Ibl KaHaia.
B ycnoBusix 3umMHero pexvma 0oJIbIIION 0OMaCHOCThIO Ha KaHaJlaX MOYKET CTaTh INTYOWHHBIN JIe] -
myra. OcHoenas npuuuna noaeaeHus 6 Kanaie uiy2u - NIepeoxXIIakICHUE BOJIbI.
[Tocie oOpa3oBaHus JISASHOTO MOKPOBA JaJbHEHIICE TOHKEHIE TEMITEPATyPhI BO3TyXa
BBI3BIBACT JIMIIIb YBEIMYECHHUE TOJIIMHBI JIbJIa, HO HE BBIJICJICHUE IIYTH.
- [{na 6vicmpozo obpazosanus no6epxXHOCMHOZ0 J1b0A HEOOX00UMO CKOPOCMU MeYeHUs 800bl 8
Kananax Ha 3mom nepuoo ymeuvuiums 00 0,5 m/c.
- Bo uzbestcanue pazmoiea 1o0a HopmanvHwvle CKOPOCHIU NOO HUM He 00JIHCHbL NPECbLIULAMb
1,2-1,5 m/c.
- IlIpu cxopocmsax, oonvuiux 2,25 m/c, nogepxnocmuulii 1€0 6 KAHANAX He 00Pa3yemcs.

Bb100p TOMyCTUMBIX CKOPOCTEH UMEET 0O0JIbIIIOE YKOHOMHYECKOE 3HAYCHHE TIPH MPOSKTUPOBAHUH
Y DKCIUTyaTalluy UCKYCCTBEHHBIX BOJOTOKOB.



Ons onpeneneHuns cpeaHen ckopocTu 6Ge3HanopHOro paBHOMEPHOIO NOTOKa
nony4yeHa ghopmysna Lllesu, B KOTOPOW B Ka4ecTBe pacyeTHoro bepertcs

reOMeTPUYECKNN YKITOH: .
(V =C- sz

roe: C — koapduumeHT Wesun, paccuntoiBaembi no doopmynam MaHHuHra, H. H.
[MaBnosckoro n mHorum gpyrum (FaHrnnee-Kytrepa, . N. ArpockuHa u nip.).
Popmyna H.H. [Nlagrioecko20: Popmyna MaHHUH2a:

c=lRy
n

B atux goopmynax:
N — KO3(PPULMEHT LLIEPOXOBATOCTN, ONpeaensemMbl Mo CrpaBOYHbIM AaHHbLIM
Yy — NepeMeHHbIN

y =2,5vn — 0,13 - 0,75+/R (vn — 0,])

npu R<a

npuR >1 M[y i 193‘/; }

Pacxop B ceyeHumn pycna onpeaensietcs no popmyne

(é:wmﬁa:KJa

roe K — moaynb pacxofa unv pacxogHas XxapakTepucTuka




[udpasauyecku Hausbl2o0HeUWwee ceyeHue KaHana

I'uapaBinvecKH HAMBBITOMHEHIIIMM cedeHHeM KaHaa SBIISICTCS CEUCHHUE,
CIIOCOOHOE MPH 3aTIaHHOM TIOMIAIU 00EeCTIEYUTh MAaKCUMAJIbHYIO MPOITYCKHYIO
CIIOCOOHOCTb.

Kak n3BECTHO M3 TCOMETPHUH, HAUMCHBIIMM ITIEPUMETPOM (13 BCEX BO3MOKHBIX )
o0nagaeT KpyT, U 2u0pAGIUYeCKU HAUBbICOOHEUWUM ceyeHuem OJisl OMKDbLIbLY
KAHA08 ObL10 Obl ceveHue, umerouiee Gopmy nouyKpyed.

Jlanee mpu JaHHOM IUIOMIAIN MEHBIIIMMH IIEPUMETPaMU 001a4al0T IPaBHIIbHEIC
MHOTOYTOJIbHUKH, TIPHUYEM JJIMHA UX TIEpUMeTpa OyleT TEM MEHBIIIE, 4eM OOJIbIIe
YUCJIO CTOPOH.

Ha npakTtuke Hanbosee ynoTpeOUTeNbHbBI KaHAJIbl TPaneuenaajibLHOro ce4eHust

CO CJICAYIOIIUMU SJICMCHTAMU FHHpaBHquCKOfI XAPAKTCPUCTUKH.
- I1omaab CMO4YCHHOI'O CCUCHU A

w=(b+mh)h >

f - CMOYEHHBIU ITIEPUMET]P

JAN— | T X =b+2hJ1+m’

B

A
Y

B - TUAPABINYECKUN PAIAYC
a | 8 | a )




