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Jlis oueHku (GOPMHUPOBAHUS YCTOMUMBOIO CEYEHMSI OPOCUTEIbHBIX KAHAJIOB
aHAJIM3UPOBAIN PE3YyJIbTaThl HATYypHBIX W J1A0OPAaTOPHBIX HCCIEIOBaHUM psija
UCCJIEI0BATENEH, B TOM YMCJIE U HAILIN UCCIIEI0OBAHMUS.

Kak mokaspIBaeT pe3ysibTaTbl HATYPHBIX W JIAOOPATOPHBIX HCCIEIOBAaHUM,
KaHAJIbl MPOXOJSIINE B JIErKOACPOPMUPYEMBIX TIPYHTaX BCErJa IOABEPIKEHbI
pa3MbIBY WIH 3aWJICHHIO.

[loHsiTHE  YCTOMYMBOCTH  MPEACTABISETCS KaK  OTCYTCTBUE  TaKOIo
B3aMMOJICUCTBHE TIOTOKA M pycia, KOTOPOE MOKET BbI3BATh HAINpPABICHHBIE
pycioBble nedopmaliiu, IJIaHOBbIE M TIIYOMHHBIE. B OTIMYMH OT HUX MOTYT
BO3HUKHYTb, OCOOEHHO B HAYaJbHBIA MEPHOJ OJKCIUTyaTaluu, aedopManuu
MECTHBIE, CBSA3aHHBIE C Pa3HOPOJHOCTHKD MEXAHWYECKHX CBOWCTB TIpyHTa IIO
Tpacce, UX CleyeT YCTPaHUTh BO H30exkaHHe MOCIEAYIOIEro UX NpeBpalieHus B
dakTop HampaBJIEHHBIX Iedopmaliuii.

B  ompenmeneHHbIX  mpedenax  3TH  MPOLECCH  JIONMYCKAKTCsS, OHHU
KOPPEKTUPYETCS B TEUECHHUH JKCILTYyaTallMM OPOCUTENBHBIX KaHanoB. OQHAKO 3TH
npenenbl OYeHb W3MEHUMBBI, MpOIEcChl AepopMaluy B KaHajle NPUBOIUT U
MOCTOSIHHBIM 3aTpaTaM.

Kak moka3piBaeT aHanu3 pe3yJbTaTOB HATYPHBIX HCCIEAOBaHUN Ha
Kapakymckom kanane (HarypHsie uccnenoBanue npoogminch 1980 mo 1986 rona
noJ pykoBoJcTBOM K.T.H. c.H.c C.P. Kapanersn npu yuactue A.M. Apudxanona)
B TE€UYEHUE T0Jla C M3MEHEHUEM pacxoja BOAbl U MYTHOCTH MOTOKA MEHSETCS
TUIpaBIMYECKUE NapaMeTphbl KaHana. M3MeHunBOCTh pacxona U COOTBETCTBEHHO
MYTHOCTH IIOTOKA SIBJIIETCA TJIABHOM IPUYMHOM HAPYIIEHUH YCTOMYUBOCTH
KaHaJja.

HatypHble wuccienoBaHuss MNpOBENEHUsS Ha KaHaie Mupumkop ganu
BO3MOXXHOCTh OLEHUTHh (hOPMHUPOBAHHS YCTOWYMBOrO ceueHus. Kak MmokasbIBaioT
pe3ysbTaThl aHajdu3a, IPOEKTHBIE MpeesIbHbIe CKOPOCTH B KaHale COOJII0IaloTCs
npu pacxoaax Gomee 60 M°/c, KOTOPOE UMEET MECTO TOIBKO B HIONE U aBrycre. B



OTH MECAIBl YaCTUYHO YBEIWYMBACTCS MYTHOCTh IIOTOKAa 3a CYET pa3MbIBa
OTJIOKUBIINXCSI HAHOCOB.

TakuMm oOpa3oM, OCHOBOMOJATralIUM (AKTOPOM TPH  OINpEACTCHUH
THJIPABIMYECKUAX XapaKTePUCTHK KaHalla SBJISAETCS PacXoJl, TPYHT JIOXKH pycla U
MYTHOCTb 1OTOKa. OiHaKO nociieHUu (PakTop HaBCerja MOJIHOCTHIO YUUTHIBACTCS
U IPOESKTUPOBAHHE KAaHAJIOB.

W3 ananu3a HaTypHBIX W JA0OPAaTOPHBIX JaHHBIX psAa HCCIeAoBaTeseH
BUJHO, YTO B KaHaJaX IOCJE JOJTHX JET SKCIUTyaTalldd MEHSIOTCS MPOEKTHHIC
napaMeTphl, TpamneneuaaIbHoe CeYeHHe MpUoOpeTaroT (opMy KpPHUBOIMHEWHOTO
CCUCHUSI.

OTOT sIBJIEHUS, XOTA JaBHO OOHAPYKEHO, HO peLIEHUE MPOOJIEMBI €IlIe JATEKO
oT 3aBepiieHnH. Kak moka3bIiBaeT aHajIu3 pe3yibTaTOB U3MEPEHUN B TEUCHUU TPEX
(2007-2009) net dhopma kanana Ha [1K 245+00 kaHaima MHUPHIIIKOP OTHOCUTEIBHO
YCTONYHMBAS U CPEIHSI CKOPOCTH B KaHane 9 > 0,5 m/c mpu pacxoge Q=50 m*/c.
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ITonepeunbie ceyenus kanauaa IIK 620 Q=21,0 m/c (2009r)

NmeroTcss Mozienn pacyeTra KaHajloB KPUBOJIMHEHHOro mpoduis. ITu Obun
pe3ynbTaThl 3KCHEPUMEHTAIBHBIX HCCIEIOBAHUM, JJII KOHKPETHBIX YCIIOBHUHU.
[ToaTOMY HE HAIUTK MIUPOKOTO MPUMEHEHUS.

JlanbHeilme 3Tanbl MCCAEAOBAHUM MO JAHHOMY MPOEKTY HAIpaBJICHHO Ha
OCHOBE aHaJM3a U 00OOIIEHNN HATYpPHBIX JaHHBIX M TEOPETHUYECKUX pa3pabOToOK,
IPEUIOKEHHYIO MOJIENb pacyeTa MapaMeTpoOB MAarucCTPaJbHbIX KAaHAJIOB JOBECTH
710 MIPAKTUYECKUX PACYETHBIX 3aBUCUMOCTEH.



OCHOBHBIE BBIBOJIBI:

1. Ananu3 mokas3bIBa€T, YTO M3YYEHHUS U HCIIOJIb30BAHUS CYIIECTBYIOIIMX
METOJIOB pacyeTa MapaMeTpoB KaHajla B JIETKO Pa3MBIBAEMBIX PyClIax IIOMOTaer
o0IIeMy TOHHMMAaHUIO SIBJIEHUH (QOPMHUPOBAHUU YCTOMUMBOIO CEUEHUM, HO HE
MOXET BCJIEICTBHE CaMOW IPUPOABI OTPAHWYCHUH, MIUPOKO INPUMEHATCS IS
pelIeHus: MPaKTHUECKUX MpodIem.

2. IlpenyoxeHHbIE 3aBUCUMOCTH II0 PACHPEACIICHUS CKOPOCTEM IOJIYyYEHBI
JUIS YCJIOBHM IUIOCKOTO IMOTOKA, MO3TOMY BIUSHUE (POPMBI pyclia OCTAIOCh JO
MOCJIETHETO0 BPEMEHU HEHU3Y4YEHHBIM. JleTallbHO HE paccMaTpHUBAIOCH BIIHSHHUE
TypOYJICHTHBIX CBOICTB MOTOKA (TIONIEPEUHbIE U MPOJI0JIbHBIE BUXPEOOpa30BaHus)
U CTEIEeHb TYpOYJIEHTHOCTH IMOTOKA HAa 3aKOHOMEPHOCTh PaclpeiesIEHUs CKOPOCTH
10 IIyOMHE MOTOKA.

3. TlockonbKy yCTOMYMBOCTH pycia HpH H3MEHEHUM 3HAUYEHUs pacxoia
IIOTOKA 3aBUCETh OT BEJIMYUHBI CPETHEW CKOPOCTH, KOTOPAsl IIPU MPOECKTUPOBAHUU
KAHAJIOB NPUHUMAETCS B 3aBUCUMOCTH OT XapaKTEPUCTUK TPYHTA JIOXKa, TO OJAHUM
u3 (HaKTOpOB, BIMSAIOIMIMX Ha Mpolecc pyciao (HOpMHPOBAHUS, OCTAETCS Y4YeT
KMHEMaTUYECKUE XaPAKTEPUCTUKH IMOTOKA.

4. AHamu3upysi pacCMOTPEHHbIE METOJbl pacueTa KaHAJIOB B HECBA3HBIX
(zepopmupyemblx) TpyHTax, HEOOXOJWMO OTMETUTh, YTO KaXIbld U3
PAaCCMOTPEHHBIX METOJIOB, BO-IEPBBIX PACCUMTHIBAET KaHAJI Ha ONPEAEICHHBIN
yCIIOBUSI PpabOThI, BO-BTOPBIX, pacyeThl IOCTPOEHbI MCXOAS U3 pa3IMYHBIX
TEOPETUUYECKUX MOJIoKeHUI. [10aTOMy CpaBHMBATh pe3yJbTaThl PACUETOB MEXKAY
co00# ¢ TOUKH 3pEHHs BEIOOpA ONTUMAJIBHBIX (PEKOMEHYEMbIX) pa3MEPOB KaHasla
CTaHOBUTCSI HEBO3MOXKHBIM.

5. Cnengyer OTMETUTB, YTO M3-32 HECOBEPIICHCTBA TEOPUM JIBUKECHHUSI ITOTOKA
B Je(OpMUPYEMBIX pPYyClIax pacyeT pa3MepOB YCTOMUMBBIX KAHAJOB IOKA EIIE
HOCUT  TNpUOMMKEHHbIM  xapakrtep. s COBEpILIEHCTBOBaHUS  METOJIOB
TUJIPaBIMYECKOTO pacyeTra KaHaJoB B Je()OpMHUpPYEMBbIX TIpyHTaX (HECBSI3HBIX)
TpeOyrOTCsl JalbHEWIINE TEOPETUUYECKHE M HATypHble HccienoBaHus. JleTanbHO
paccmarpuBasi BIUSHUE TYpOYJIEHTHBIX CBOICTB TOTOKa (MOINEpeYHble U
MPOJIOJIbHBIE BUXPEOOpA30BaHUsI) M CTENEHb TypOYJIEHTHOCTH TIOTOKAa Ha
3aKOHOMEPHOCTH (POPMUPOBAHUSI YCTOUYUBOIO CEYEHUS KaHaa.

6. YCTaHOBIIEHO, YTO €CTECTBEHHBIN X0 popMUpoBaHuEe POPMBI pycia — 3TO
KpUBOJIMHEHOE pycio. KoTopoe noka3pIBaeTCsl Ha OCHOBE SKCIEPUMEHTAIBHBIX U
HATYpPHBIX TaHHBIX MHOTUX UCCJea0BaTeNel DTO yTBEpKaeHHe OepeTcs 3a OCHOBY
pu pa3paboTKe MOJIENM pacueTa napaMeTpoB OPOCUTEIHLHOTO KaHaja.

Ha ocHOBe TeopeTHyecKuX HCCIEeIOBAaHUN MpeajiaraeTcsi MOJENb pacdera
apamMeTPOB OPOCUTEIBHBIX KAHAJIOB.

7. Ha ocHOBe HaTypHBIX MCCIEAOBAHUNA YCTAHOBJICHO, YTO BO3HUKHOBEHHE U
pa3BUTHUSL PYCIOBBIX JedopMaliii B OPOCUTEIBHBIX KaHaJlaX CBA3aHO C PE3KUMU
MOBTOPSIOIIMMUCS U3MEHEHHUSIMU PACX0/I0B U COMYTCTBYIOILIUMH SIBJICHUSIMU.



HaGmoieHusiMi  yCTaHOBJIGHO, YTO JHMAMa30H PACXOJI0OB B OPOCUTEIHHBIX
KaHajaxX JIOBOJBHO BEJHMK: MaKCHMAaJbHBIC PacXoibl OOJIbIIIE MHUHUMAIBHBIX B
3—4 pa3a.

8. Kanambl mpoekTHpyeTcs Ha pEXHM YCTAaHOBUBIIETOCS PaBHOMEPHOTO
IBWKCHHsI. B peanbHON NpakTHKE NEHCTBYIOIMX KaHAJIOB TaKOH PEXHUM CTPOTO
HUKOTJIa HE COOJIIOIACTCS: B HUX UMEET MECTO TOIIOP WIIH CITaJl HITM OTKJIOHCHHS
OT YCTaHOBUBIIECTOCS JIBFKECHUS, UTO MMPUBOJUT K Pa3MbIBY WIIH 3aWJICHUS KaHAJA.

9. llebopmanuisi B OpOCHUTEIBHBIX KaHAJIaX HAXOJIUTCS B MPSMON CBSI3U C
pexuMoM  HaHocoB. OTcroma HEoOX0oIWMO  COOJIONATh  YCIOBHUS, UYTOOBI
KOJINYECTBO HAHOCOB OBLIO HE BBIIIE TPAHCIOPTHPYIOMIEH CIIOCOOHOCTH TTOTOKA.

10. Pacxox pycioBoro marepuaia, IEpeHACHMOTO B OOJIBIIAX Pacxoaax BO
B3BECH, B HECKOJBKO pa3 OoJIbIle pacxoja TepeMenisieMoro B psaax.
CoOTBETCTBEHHO ISl YCTOWYMBBIX HAHOCOB BO3HHMKACT TPEOOBAHWE OTPaHHUCHUS
B3BEIIMBAIOIICH CIIOCOOHOCTH IMOTOKA KPYIMHOCTHIO B3BECH, HE IPHBBIIMIAIOIICH
COCTaB TPyHTa pycia.

dopma pycnia KaHaia JOJKHA 00ECIEeYUTh THAPABINYECKYIO YCTOWIMBOCTH
NOTOKa B YBSA3KM C TIPOYHOCTHBIMH CBOWCTBAMH MaTepuaiga pycia,
ONPEIWIIIEMBIMA B TIEPBYIO OUYEpENb YIJIOM ECTECTBEHHOTO OTKOCa TPyHTa B

pycie.
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