NPOrHO3MPOBAHME U HPEAYHPEN(AEHME
3ATOMJIEHMA CEJIbCKOXO3AHCTBEHHbLIX 3EMEJb
NABOAKOBbIMM BOAAMM

Baxnefiumme oTpacid HapPOAHOTO XO3SHCTBa, HemoCpen-
CTBEHHO HCHOJIB3YIOLHHE YYeHHE O PYCJIOBEIX NPOleccax,—
MEJIHOPalusi W BOAHOE XO3AMCTBO. YuerT M IPOTHO3MPOBA-
HHe PYyCaoBHX HepedopMHPOBAHUN HeOOXONUMEL MPH COOPY-
J)KeHHH HPPUralMOHHBIX KaHAJNOB, IHJIPOY3JOB, BOX03a00-
pOB, OPOTHBOMABOIKOBBIX Aam6. Ilpu npoexTupoBanHH
BOJIOXPAHHJUII BO3HHKAIOT NPOONEMEl PACUCTOB BPEMEHH UX
3auJeHHA, ZepopMalui pycesl B BEPXHHX H HIXKHHX Obe-
ax.

W3 storo mmpokoro Kpyra BONPOCOB paCCMOTPHM
OJMH — NIOCTPOCHUE KPUBOH CBOGOAHOH MOBEPXHOCTH peu-
HOro motoka 0Oe3 yuyera H C YyYeTOM BEpPTHKAaJbHBIX IIepe-
(hopMupOBaHUH NPOJOJBHOFO NpOoQHAA pyciaa peku. Taxas
3ajaya 4acTo BO3HHKAEeT IPH COOPYXKeHMH IIOTHH, IIpH
[OBLILIEHHH YPOBHEH BOJB H3-3a aKKYMYJSUMH HAHOCOB B
PEUHBIX pycaaX. B 3THX caydasxX OOCTOSHHOMY HJH Bpe-
MEHHOMY (BO BpeM$l MaBOJAKOB) 3aTOMJEHHIO [MOJBEPralwoTcs
HIpHPYCJIOBEle NOHMEHHEIE 3eMJH, 4acTo HaHGoJee HEHHBIE
B CEJBCKOX03AHCTBEHHOM OTHOHIEHHH.

Haunbonee akrtyanpHa sta mnpobieMa B YCThAX peK,
paCTIONOKEHHBIX B CEMMApMAHBIX oOjgacTsix. WX ponunb
npeactaBisaioT coboll GaaroJaTHhe OOBEKTH JJs CelbCKO-
X03HCTBEHHOTO OCBOeHHA. Dosbliasg cyMMa IOJOXKHTENb-
HBIX TeMIIepaTyp H HaJHYHe BOABl MO3BOJSAKT Pa3BHBATb
OorapHoe 3emJejenHe Ha IOMMax BJOJb pyces] MOUMEHHBIX
H JeJbTOBHIX DYKaBOB M OpOLlaeMOe 3€MJeAeaHMe B LEHT-
pa/ibHBIX YacTAX NOMMEHHBIX MACCHBOB H [e/JbTOBBIX paB-
Hud. dtu peku (Tepek u Kypa ma KaBkasze, Amynappa H
Coipaapbs B CpexHeit Asun) Gepyr Hayago B ropax H
TOC/Ie BBIXOAA HA pAaBHHHY Ha 3HAYHTEJbHOM IIPOTANKE-
HHH COXPAaHSIOT MOJYrOpHBIH Xapakrep pycnaa. OHu mepe-
HOCSIT OrPDOMHOE KOJMYECTBO HAHOCOB, KOTOpLle MHTEH-
CHBHO aKKyMYJHDYIOTCH B HM30BBAX H YCTbEBEIX 00JaCTAX
H3-32 €CTCCTBEHHOIO [eJeHHS €JHHOTO pycaa peKH Ha
CHCTEMY CJIeNBIX NOMMEHHBIX H JEJbTOBHIX PYKABOB, yMEHb-
LIEHHS PACXOLOB BOJB BHH3 IO TEUEHHIO B pe3yJbTaTe
pasfopa ee Ha opolleHHe W Hemapenue. Tak, g0 ycTha py-
kaBa Kaprajunckui#t mpoOpHIB B YCTbeBOH o6JacTH peKH
Tepex moxomur toanko 53 % Bomer u3 500 m3/c B Bep-
uHne pykasa. 3a nepuop ¢ 1940 mo 1977 r. B pycae H Ha
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nofiMe 3TOTO PYKaBa OTJIOXKHJAOCH 48,5 MJH. T HAHOCOB.
B pesyabrare npupycnoBas moiiMa M JIOXKE pycaa peKH
MOJAHSIIUCE HAaJ OKpYyXaloumeH JelbTOBOH PaBHHHOH Ha
0,5—2,0 M; cremeHb 3TOT0 NOBBLINCHHSA YBEJIMUMBAETCH K
HH30BLSIM.

Komananoe mosoxeHue pycea OCHOBHEIX PYKaBOB Haj
OKPYXaWule MECTHOCTBIO UYpPe3BHUAlHO ofJjseryaer passu-
THE OpolnaeMoro semJeneaus. CBOJHTCS K MHHHMYMY KO-
JIHYECTBO # MOLIHOCTb HACOCHBIX CTaHUHH, BO3MOMKHO BO3-
BEJICHHE CPABHHUTENLHO HHM3KOHANOPHBIX MPPHTALHOHHBIX
ruapoysnos. Ho onHOBpeMeHHO pe3KO YBeJHYHBAGTCS VrI-
po32 3aTOIVIEHHS CENIbCKOXO3AHCTBEHHBIX YrOAUWH BO BpeMs
IaBOJAKOB, DaspyllieHust 3eMesdb W HACEJAEHHBIX ITYHKTOB.
OT0 06CTOATENBCTBO TpebyeT NPOBENECHHS 3HAUHTETIBHBIX
paloT 10 PeryIHpOBAHUIO PYCEJS B HU3OBLIX PEK, HECYIIHX
60MbIIOE KOJHUECTBO HAHOCOB. \

HanGosiee pacnpocTpaHeHHBIH MeTon GOpbOB ¢ 3aTOI-
JIEHHSIMH — COOPY3KeHHe IPOTHBONABOAKOBLIX JaMb BIAOJD
pyces BOAOTOKOB. a5 pacuera ux BHICOTH HeOOGXOAUMO OT-
PeleqUTh TOJOXKeHHe TNpodHuIs BOAHOH MOBEPXHOCTH IIpH
naBoiiKe 3anaHHOH ofecneueHHoctn (wame Bcero 1 %),
KOTOPHIH NPOHJET 1O PYCAY € YCTOHUMBBIM MPOJOJNLHBIM
fpotuaeM nHAa. DTa 3amada YacTo peNIaeTcs HYTeM He-
TNOCPENCTBEHHEIX H3MEDEHHMH Ha MECTHOCTH BBICOTHI METOK
YPOBHEH BLICOKMX BOJ B COOPYKeHHs IaMO COOTBETCTBYIO-
mux pasmepoB. OgHako B OOJBIIHHCTBE CJyuaeB HOA0OHOE
fIpocTOE pelIeHHe 3aJlayd OXHOBPEMEHHO W Haubojee IO-
poroe, a JJIs HEYCTOHUMBBEIX pyceJ H HauMeHee HalerKHOE.
CTouMOCTh MPOTHBOTMABOAKOBHIX JaMO pe3Ko YBeJIHYHBa-
ercsl ¢ yBesMYeHHeM HX BbICOTH. llo3ToMy HapsAy ¢ co-
opyxeHneM naM0 HesnecooOpasHoO NIPOBECTH KOMIJIEKC pa-
60T 110 PEryJHpOBAHHIO CTOKA BOJABI H HAHOCOB, H3MEHEHHIO
tdopMBl pycita JAJIA CHHXEHHA OTMETOK BBICOKHX BOJ H
NPeOTBPAIEeHAs aKKYMYJAIUA HAHOCOB B pycie,

Haubosee kapauHaJbHBIH CIOCO6 — COOPYKEHHe pery-
aupyoumx Bogoxpanuauiml. OZHaKo 3TO BechbMa J0POro-
CTOSIIIee MEepONpHSTHE IenecoobpasHo JHLIIb IOPH KOMII-
JICKCHOM HCIOJIb30BaHHH BOJOXPaHHAMIA (I8 OpPOLIEHHH,
BOJOCHAGKEHHS, THAPOIHEPTeTHKH, PHIOOBOJICTBA U T. I.).
[Tpn aToM TpebyioTcs TPyLOeMKHE PacyeThl.

D¢ddekTHBeH METOJ CIPAMJCHHS H3TMOOB pycja DPEKH,
YMeHDLIIEHHsI ero JJMHbI, 0COGEHHO ec/iH ecTb H3THOH 10-
CTaTOYHOH KPYTH3HHI (C OTHOWIEHHEM [IJIHHBI IO PYyCay K
AiHHe mo npamo# Gosee 1,5). CnpsamJienud OBICTPO H pe-
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3YyNLTATHBHO CO34AIOTCST C NOMOIILIO B3PBLIBHOH TEXIHUKH
WM 3eMJ/eyepraTeJbHEX MaIlHH. TpaccHpoBaTh CHPSM-
JICHHs] YAOOHO uepe3 NPHIIOBHBIE NOWMEHHBIC ITOHHKCHHS.
3aech MuHHMajeH OODBeM YAaJseMoil IOPOAbl, THNKeJHe
OTJIOXKEHHS 3aTOHCKOH YacTH NMOUMBI OYIYT HpensiTCTBOBATDH
FOPH3OHTAJNBHEIM JedopMalMsaM KaHajd, a 4acTo BBRIXOMAfA-
HIME TOJ HUMH IPeBHHE MJAACThl PYCJOBOIO aJIIIOBHS OYAYT
CII0cOOCTBOBATL ¢aMODa3MbIBY KaHaJa B IVIYOHHY.

DpdexTHBHOCTL COPIMJIEHHHE Dycaa PeKH JUIS IOHHXKe-
HHS YPOBHeH BOJAHON INOBEPXHOCTH MOXKHO I0Ka3zaTh Ha
npuMepe Hu30BbeB Tepeka. 3xech B aBrycre 1977 r. Gwlia
BBEIeHA mTpope3b uYepe3 ArpaxaHCKHH [OJYOCTPOB, CIIpS-
MUBIIASl PeKy M COKpaTHBILas ee AJuHHY Ha 25 kM. Cso-
O6onHast TIOBEPXHOCTb BOJBl B HHIXKHEH YacTH pycaa NpH-
usjga GOpMy KPHMBOH cllafa ¢ VKJIOHAMH B HHXKHeH 4acTH
npopesn 0,0008. Yxe uyepe3 Mecsll 30HA yBeJHUYEHHS YKJIO-
Ha pacnpocTpaHusaack Ha 20 KM BBepX IO peKe, uepes
rog—Hna 30 kM, K kouny 1980 r.—wua 40 xM. Bmepx mo
peke IpOKaTHJach OTpUHUarenpHass BoJHa. Ee ¢poHT 1O
Mepe JBHKEHHS BBeDX 3aMe[Jf/l CKOPOCTb IlepeMelleHHs H
BHnoJaxuBajacad. [IpH 3TOM NPOUCXOAUNO CHHUXKCHME YDPOB-
Hell BOJE, KOTODOE IIpH CONOCTABHMBIX pacxojlax cocTa-
BuJIo ¢ aBrycta 1977 r. no cenrsi6bpn 1980 r. 3 M B 4 KM
BHIIIIE YCThbsl mpopesd, 1,7 M B 14 KM ¥ NOCTENEHHO BHIKJIH-
HHBajsoch K 40 KM BbIlle YCTbSl TPOpe3H. B pesy/abTare
0Ka3aJI0Ch BO3MOXKHBIM YMEHBIIAThL BEICOTY NMPOCKTHPYEMBIX
37ech NMPOTHBONMABOAKOBHX pamf B 1,6—3,0 pasa. Bmecro
HeOoGXOMUMBIX paHee 3eMJsAHBIX paboT 10  YKJIajKe
41,6 man. M3 rpyrra (uro obomrtocy Obl B 88,1 MuH. py6.)
3JieCh AOCTATOYHO YJIOXKMTb B JaMObl 1o4TH B 4 pasa MeHb-
we rpyura (12,2 max. m3). Croumoctb pabOT COCTABHT
25,1 muan. py6. Ilpu 3TOM B CelbCKOXO35HCTBEHHBIH 060POT
BOBJIEKAETCS OKOJM0 13 THIC. ra TNA0AOPOAHBIX NOUMEHHBIX
3eMeJb.

C yuetoMm paboT O peryJHpOBaHUIO CTOKA BOJBI H Ha-
HOCOB B peKe W H3MeHeHHH (OPMB ee pycnaa BHOOp MeTo-
Jla TOCTPOEHHS] KPUBOH cBOOOAHOH MOBEPXHOCTH Oyjer 3a-
BHCETh OT Xapakrepa pycaoBuix aedopManuii. OH MOXKeT
6BITh OLEHEH NO COOTHOIIGHHIO (aKTHUECKOH MYTHOCTH
pycinoo6pasyoiix HaHOCOB B peke Sy, H TPaHCIOPTHPYIO-
el cmocOGHOCTH NOTOKA Sp H COOTHOILIGHHIO (PAKTHUECKUX
CKOpoCTell 1I0TOKA U M HepPa3MBIBAIOLMX CKOPOCTEH Un ISt
TPYHTOB, CJaralomH#X pycjJo peKH Ha NAaHHOM YuacTke.
Ecmn Sp>Sy, TO B pycie O6yaeT NPOUCXOAHTL aKKyMYJs-
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23. PacnpefelieHHe N0 BEPTHKAJH MYTHOCTH BOIB 1O YACTHHIM
¢pakumsim (cranuusg 11, wons 1981 1., pexa Tepek, BOAOMepHBI MOCT
ITapaGou, h=3,00 M, v=1,46 M/c, 1=54 cm/rkM, d=0,25 MmM)

SK, Kr/m3
dpauuu, MM
awlew | [ 2 | 8 [13 | B
s g S S T 3
] 3 ] o g e
[T} a8 - [=1 [=} <
=3 =3 =y < = v
0,00 { 1,97 10,016 {0,024 | 0,303 0,752 0,563 0,311
0,32 12,84 10,028 (0,085 | 0,920 0,273 1,352 0,182
0,64 | 2,90 10,023 (0,133 | 0,771 1,053 0,3% 0,525
0,9 | 2,71 {0,016 {0,225 | 0,531 1,127 0,022 0,593
1,28 | 3,39 10,024 {0,336 | 0,725 1,075 0,997 0,234
1,60 | 3,27 [0,033 10,336 | 0,536 1,426 0,389 0,520
1,92 | 3,80 0,042 (0,498 1,144 0,832 0,604 0,680
2,24 14,00 10,044 10,644 | 1,088 1,032 0,476 0,716
2,56 | 4,69 {0,039 11,100 ) 1,110 1,320 0,464 0,856
2,90 | 4,94 {0,074 {1,684 | 1,413 0,586 0,785 0,040

IHS HAHOCOB; HpH Sp<{S; 0 V<CUx pPyCiIo pekH Gyaer
yCTOHYMBEIM; TipH Sp<Sp M v>vuy B pyclde pekH O6yaer
IXPOHCXOJUTDL Pa3MEIB.

Han6onpline cJI0XKHOCTH 3aK/II0YAIOTCS B OIpeAeeHHH
BEJHUMHBEl TpPaHCIOPTHpyOUIel cmocobuocTH moToka. Cy-
HIeCTBYIOIIYe pacyeTHLle (DOPMYJBI, K COXKAJEHHIO, MOTYT
[IPUMEHATHCA JHIIb B T€X YCJAOBHSAX, JJS KOTOPHIX OHH
Oblid noJydeHbl. JIJisl HaJE€XKHOCTH BHIBOLOB HEOOXOAHMO B
KaXJ0M KOHKDETHOM cJydYae c034aBaTb 3MIHDPHYECKYIO
pernoHaJbpHyI0 (OPMYJay TPAHCIOPTHPYIOMEl CrOCOOHOCTH
NOTOKA IYTeM NPOBEJEHHS H3MEPEHHH MYTHOCTH BOILI H
THIPaBJIHYECKHX XaPaKTePHCTHK NOTOKa Ha OeCIpPHTOYHOM
YCTOHYMBOM Yy4acTKe PeKH.

Hanpumep, Ha ycTOHUMBOM B MHOTOJIETHEM ILTaHe
yuactke pycaa Tepexa y cramnust I'pebenckoil B Teuenue
JBYX TOJIEBBIX CE30HOB OBIIM NMPOBEJEHHl AeTaJjJbHble H3ME-
peHnss BaKyYMHBIM 6aTOMETPOM paclpede]eHHs 10 BepTH-
KaJu MYTHOCTH BOZBI, OOYCJOBJEHHOH YacTHUAMH Pa3HbIX
pasmepoB. llpuMep pesyabTaToB H3MEpEeHHH u aHaH3a
npusejeH B Tabauue 23.

CoruacHo 3THM JaHHBIM, BePTHKAJbHAS 3MIOpa MYTHO-
CTH XOpOIIo onuchiBaercs kpusoil Paysa—BesnkanoBa ¢
y4eToM KO3(p(pHLUMEeHTa MPOMOPUHOHAJBHOCTH @ MEXAy
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ko3¢ punnentom TypOyJNeHTHOH AMGPYSHH H KO3DDHUHEH-
oM auddysun umnyabca. Ja kpymHOmecyamblx (pakuuil
HaHocoB (d>0,5 mM) koad¢uuuent a=1,0. Ero sHauenne
yMeHbIIAeTCA B 3aBHCHMOCTH OT THAPABJIHYECKOH KDPYMHO-
CTH HaHOCOB U.

.. ...003 0,02 0,017 0,006
a.....09 078 0,5 0,13

Ocoboe BHuManHe ofpallaloch HA H3MepeHHe MPHIOH-
HOo#i MytHoctH B 5—10 cM oro pua. Ha ocnoBanuu obpa-
6oTkH 6osee 200 TakHX M3MepeHHH Oblja NOJy4yeHa SMIHU-
pHuecKas CBfA3b NPHAOHHON MYTHOCTH C THAPABJMYECKHMH
XapaKTepHCTHKaMH MOTOKa.

[Tocne uHTErpHpOBaHHA IO BePTHKAJH KpHBOi Paysa—
BennkanoBa ¢ yyeToM BBIPaXKeHHS AJA NPHIOHHOH MYTHO-
CTH NOJy4aeM CPEIHIO 1O BePTHKAJM MYTHOCTL BOABL™:

Sep=4 (-”——1 >2vh. (1)

Un

®opmyna onpefenseT TPAHCHOPTHPYIOILYIO CIIOCOG-
HOCTb TIOTOKA TO OTHOIIEHHMIO K DPYyCJI006pasyloIEM HaHO-
caM B YCJOBHAX DeKH ¢ OGOJIBLIIHMH CKOPOCTSIMH TEUEHHS,
MEJIKMM aJIJIIOBHEM, BBICOKONW MYTHOCTHIO, OBYC/IOBJICHHYIO
TPaH3UTHHIMM HAHOCAMH, C NOJABHKHBIMH BHICOKHMH Tpsifa-
MH. Kosdpduuuent A 3aBucHT OT ruApaBIHYECKHX Xapak-
TEPHCTHK IIOTOKA H JOHHBIX TPYHTOB, B CpelHEM JJs HH-
3oBbeB Tepeka A=0,08. :

B yc/oBHSIX pDaBHHHHBIX PEK € KPYIHO- M CPEAHE3EePHH-
CTHIM TeCYaHbIM aJIIIOBHEM, MaJbIMH CKOPOCTSIMH TEYEHHs,
MaJIbIMH KOHIEHTPAUHSMH TPAH3HUTHHIX HAHOCOB M NOJOTH-
MH MAaJIONOABHKHBIMH TIpsiIaMH  MOXHO HCIIOJIb30BaTh
dopmyay K. H. Poccunckoro u M. A. Kyspmuna (1958)
JJIs1 BepXHell orubamollell HoJsd ToYeK:

3 :
) SCD=0’024—E * (2)

DakTHIECKYI0 MYTHOCTb PYCJ0OOpa3yIOMHUX HAHOCOB
S¢ MOXKHO BBIUHC/IHTD TO THAPABJIMYECKHM XapaKTepHCTH-
'KaM TOTOKa BEIIe y4acTKa HM3MEHEHHOTro pycsaa 1o Gopmy-
aam (1), (2) mam npoBecTH nJs ee ONpee/eHHs CHELH-
aJbHble HATyphble Habmolends. B mocienseM chaydae B

* 3nauenus GykB BO Bcex (OpMyJax cM. B TPHJIOXKeHHH 3.
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NepBOM NPUOJIHKEHHH DPYCI000pa3yIOMHMH CJeLyeT CuH-
TaThb HaHoCcH KpymHee 0,05 mMM.

HepasmpiBaollasi CKOPOCTb MOTOKA /ISl CBSI3HBIX I'PYH-
TOB HauboJlee yacTo onpenensiercs mo ¢opmyse L. E. Mup-
uxysass (1970):

8,8h ngl
o=l V 2 v dtoaPeKl.  (3)

s HecBA3HBIX TpyHTOB HauGonee ymoGHa dopmyaa
I'. Y. Hlamosa (1959):

Vg=3,7d sh - (4)

OT0 BHPaKeHHe IS Uy npuMensiercs B dopmyae (1).
HauGosiee mpocTo nmpoBopuTcs pacyerT TONOKEHHS CBO-
GOMHOH TOBEPXHOCTH BOJBI, €CJH IIOCJe NPOBENEHHS MepO-
NPHUSTHH 10 PEryJIHpOBAaHHIO CTOKa H (OpMHI pycsa mpo-
JOJIbHBIH NpOoQHJaL AHA PEKH OKa3bIBAETCS YCTOHYMBBIM.
B rakom caydae HeoOXomuMO BOCIOJIB30BATHCH yPaBHEHH-
€M HEePaBHOMEDHOTO ABHKEHHS BOJAHL B PycCJe B BHIE
vin:  dB  v?
s T gE

dx ' v? )
1_
gh

Jl1s1 pelileHusi 3TOro ypaBHeHHss HeoOXOAMMO pacmoJia-
rath (DaKTHYECKHM MOPOJOJBHBIM mMpoduieM AHA B OCpel-
HEHHEIX 10 HIHPHHE PYyCJa OTMETKaX Zyu IIUPHHAMHU DEKH
B; B pacuerHBIX CTBOpax, PacxojoM BOJH Q;, IpH KOTOPOM
Heo6XOOUMO MOJYYHTb Npodpuap CBOOOAHOH NMOBEPXHOCTH,
Ko3(pduIpeHToM IIepoXoBaTOCTH A, IyOHHOH peku B Ha-
YaJabHOM pacueTHOM cTBope. Koad¢HUMeHT 11epOXOBATOCTH
n, Kak npaBuJjo, onpeneasercs mno tabmuue CrpubHoro,
KOTOpasi uMeercss B JOGOM PYKOBOACTBE MO IHApaB/IMKE
(manpumep, «I'uppaBnaukas P. P, Uyraesa, 1970). B cay-
yae HanGoJee OTBETCTBEHHBIX DAcYeTOB KO3(PQUIUUEHT 7
He0GXOUMO ONPENeNsATh 0 HATYPHBIM AaHHBIM OOPaTHHIM
penieHueM ypaBHeHus (D) A9 ydacTKa pekH, TAe
dB/dx~0.



3ajaya INOCTPOGHHS IPOLOJNBHOrO TNPOGHAT  BOJHOH
NOBOPXHOCTH 3HAUHTEJNbHO 3aTPYyLHAETCA, KOrja AHO pyc/aa
peku HeycroiuuBo. Ilpum stoM Hhambosee HebJaronpHATCH
BaDHAHT aKKyMYJSLHH HAaHOCOB B pycie.

B atoMm ciyuae HeoOXOAMMO TpPeABAPUTENBHO DPacCUH-
TaTb BLIPaGOTAHHBIM IPOZOJNBLHBIN NMPOQUIL JHA PEKH —
npoduanr IMHAMHYeckoro paBHoBecus. OH dopmupyercs y
PEeKH C HYJeBHIM B CpeJHeM BO BpeMEHH H IO JJIHHe 0a-
JaHCOM pYcJ000pasyIomuX HAHOCOB, TO €CTb IIPH COOTBET-
CTBHHM THADaBJHYECKHX XaPAKTEDHCTHK IIOTOKAa €ro TpaH-
cnoprapyiouell crnocobxocTH. [las pacueTa NOJNOXKEHHSH
BLIPa6OTAHHOIO INPOJOJBLHOrO Tpoduias JHA HEOOXOAHMO
COBMECTHOE pellleHWe ypaBHeHHIH ABHIKEHHS NOTOKa M Je-
dopMauyu pycja ¢ yderoM (GOpMyJabl IS TPAHCIOPTHPYIO-
med crnoco0HOCTH mOTOKa. JlJA pellieHusa 3TOH CHCTEMBI
tTpebylorcss OnicTpoieficTBylomas DBM  u 3HauMTeJbHAs
pa6ora 10 NOATOTOBKE BXOJHBIX JAHHBIX.

B mpakTHKe 4YacCTO OKa3LIBAETCSl JOCTATOUHBIM MPOCTOM
OUEHOYNBI MeTOJ pelledHs 3TOH cHcTeMBl, Jlis pacueroB
HeoOXO0AUMBl HayaJ/bHBEIH IPOROJBHBIHA NPOQHIbL AHA DEKH,;
Tabaula 3HAUEHHH pacxoJ0B BOJH, OXBATEHIBAIOIIHX BeECh
JHANa30H HMX H3MEHEeHHH; MOBTODSIEMOCTH 3THX pacX0J0B;
H3MeHeHHsl o JJIMHe PeKH IWNPHH pycjla H MeJAHaHHBIX
JNHAMETPOB AOHHLIX HAHOCOB AJA KaXJOro M3 3THX pacxo-
g0B Bogbl. OLEHOUHBIM METOAOM OHPEAENAAETCs KOHeuHoe
0JOKEHNe SKBHBAJEHTHOIO BhIPabOTaHHOIO MPOJAOJBHOTO
npodHId PEKH..

Ecnn TpaHcnmoprupymomas CcnoCOOHOCTb NOTOKa pac-
cunthiBaercs mo ¢opmyse (1), To, HCHOAB3Ys ONpeje/eHHe
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pacxoza Q=wvBh u moJoxeHHe 0 TOM, UTO TNPH BEHIpaGOTaH-
HOM TIPOJOJBHOM MPo¢HuIe MYTHOCTL PYCA000PasyIOHIHX
HAHOCOB Ha OecnpuUTOYHOM YyyaCTKe peKH TIIOCTOSIHHA IO
IixHe TMoTokKa M paBHa Ky, moaydaem a71s KaxkJaoro pac-
xo1a BoAn Q; B j-M CTBOpe CPEIZHIOI CKODOCTb TEUEHHS:

7
~ l/ 00,0 1 KO.BI, )
vij= B ( A0 > (7)

H OPEIHIOK IiyOuHy BeIpaboTaHHOro pycJja:

Qi
hij= : (8)

2566d%:iQ; KoiBi; \ 6
B, l/__— 1 iDij
i B;; ( + l/ 0, >

e argeryn

[loxcrasass (7) u (8) B ypaBuenue HePaBHOMEPHOrO ABH-
JKEHHS, 3aTIHCAHHONO B BHJE

[= 1 dv? o2

=" & T TE ()
NoJIyuaeM OTMETKH RHA Zi(j+iym BblpaéoTam{oro NPOJOJIb-
HOTO npodHas.

Hns Kaxaoro pacxonga BoAH Q; paccunThHIBaeTcs CBOH
BbIpaGOTaHHBIH NMPOROJBHBIA MPOQUIL IHA H CBOS BeJIHYH-
Ha JepopMalHH B KaXKIOM j-M CTBODE:

|AZij=ZjHaq—zf[jnH ¢ (10)

Ecnu cuntath B mepBoM npHOAHMKEHHH IPOLECC BEPTH-
KaJbHBIX AedopMalyil JHHCHHHIM BO BpeMeHH (4To chopa-
BeJJMBO [Js1 HA4ya/JbHOTO HepHOoJa Haubojiee HHTEHCHBHBIX,
IPaKTHYECKH 3HAuHMBIX JAedopmauuit), To cymmapuas Ke-
Gbopmauns pycna B j-M crBOpe, OOyClOBJIeHHast paGoToit
BCEro. JHalasoHa pPacXoAOB BOJAB, NPOXOAALIHX B peKe,
'MOXKeT OBITb paccyHTaHa Io dpopMyJe

AZjox= .El AZ;;Qipi v (11)

==
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Hns pactera nOBTOpseMOCTel PacXonoB p; HeoGXOLHM
PAL eXeIHeBHBIX PAacXOAOB BOAB 3a 20—25 jer, tak yro-
Obl B 3TOT mepHOA HaG/IIONAJHCh KaK MHOTOBOZHBIE, TaK H
MaJIOBOAHBIE (Dasbl MHOTOJIETHErO LHKJIA H3MEHEHHS BOJHO-
CTH DekH. Becb nuMana3oH pacxoJ0B BOIB pa3GuBaercs Ha
15—20 xnaccoB u Aas cpefHero B KaxKJIOM KJacce pacxo-
Ja BOAB Q; BBIUMCJAETCH €ro MOBTOPSIEMOCTb p; B MOJSX
€AHHHIBL.

Koneuroe mnosoxeHnne 9KBHBAJEHTHOIO IPOJLOJBLHOTO
NpoHIAA IHA PeKH, NPH pacyeTe KOTOPOro YYHTHIBAETCS
BKJIaJ B BepTHKaJbHble AehOpPMAUHH KaxKIOrO TPOXOAS-
IIEro IO peKe Pacxofa BOAB, ONpeeauTcss (HOpMyJoH

Zjor = Zjnau+AZjax * (12)

Bpemsa T, nHeobxommmoe ansi (GoOpMHPOBamHs IKBHBa-
JIEHTHOTO BBIPaGOTaHHOIO NPOAOJABHOrO IPOGHIsS, OmMpeie-
Jaserca mo Qopmysie

2400 3 Azjox Bydx

j—1

T—— : (13)
> Qipi(Sepi—Sni)

i—1

[Ipu ee BHIBOJE TaKXKe NpeANmoJarajach JHHEHHOCTL BO
BpPeMEHH MPOLECCOB BEPTHKAJbHEIX mepedOpMHPOBAHHMA
pycJa.
3nauennie KOHCTAHTH Ko; [/ KaXKIOTo pacxoja BOABI
Q; cOOTBETCTBYET TPAHCIOPTHpPYIOLIEH crHocOGHOCTH pycna,
HAXOJASIIErocss B COCTOSHMM JHHAMHYECKOro paBHOBECHS.
OHo H3MeHsieTcsi ¢ M3MeHenueM pacxofa Boan Qi Ecau
pPyCJO pEeKH BHIIIE PACUeTHOrO ydyacTKa yCTOHYHBO, TOTAa
Ko; paBHO cpeIHeMHOTOJETHEMY 3HAUeHHIO Sg; AJd JaH-
Horo pacxojga Boxbl Q;. TeM He MeHee He0OXOIHMMO IIpO-
BeCTH KOPPEKTHPOBKY 3HaueHHH Kp; ¢ MOMOLIBLIO (HOPMYJIBI
(8) mo xkpuBniM h=f(Q) A1 ycTOHYHUBOrO IJIECOBOrO yda-
crka pekd. IIpu OTCYTCTBHM TakKOro IJjeca Ha PacuyeTHOM
yyacTKe MOXKHO BOCIOJL30BAaThCS BHIPAXKEHHEM JJ/is MHBaA-
puanta nogoGus M, nonyuennoro K. B. I'puinaHHHBIM,
M=h(gB)"/Q" (14)
Iast yeroituusoro pycna snauende M 6ausko x 1,0 (I'pu-
wanuy, 1979). Us dopmya (14) u (8) moaydaem asis pac-
ueta Ko; popmyay :

AQ; s 6 g'/4Q,-l/2 7 B” 2 t
K‘"’:‘BT,- (l/( MBT, ) 2566d%:;Q: -1 ) ) (15)
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OKBHBAJGHTHLIH BbIPAGOTAHABIA IPOAOJBHEIN POPHIL
JHa pycJa PEKM 3anHMaeT HeKOTOpPOe MPOMEXYTOUHOEe HO-
JIOXKeHHe B ceMeficTBe u3 [ BHpaOOTaHHBIX npoduiel AHa
/IS KaXJ0ro KOHKpeTHOro pacxopa Boabl Q;. ITpomosbible
npopuaM, BeIpaboTanHbie GONBIIHMHA PACXOJaMU BOJBI, pac-
[oJaraloTcsl HHXKe 3KBHBAJEHTHOrO, BHpalOTaHHLIE MaJbl-
MH pacXojzaMH — Bblllle 3KBHBaseHTHOro. Ilpm npoxoxne-
HHH HauboJsee ONACHBIX BLICOKHX MABOAKOB PYCJIO PEKU
OyneT B OCHOBHOM pasMbBaThesl. [losTomy paccunTannas
KpHBasg CBOOOAHOH NOBEPXHOCTH BOAB [J5I BBICOKOFO Iia-
BOJKa, OPOXOJSINErO 110 PYCAY pEKH ¢ SKBHBAJEHTHBIM
IPONOJBHEIM HpoduiaeM jgHa, OyAeT HECKOJIBKO Bhillle ¢ak-
THYECKOH,

M3noxeHHble MeTOAB PaCyeTOB BePTHKAJBHHIX jedop-
MalHil QHAa pycJa M OTMETOK KPHUBOH cBOOOAHOH NMOBEPXHO-
CTH JOCTATOYHO 3(G()EKTHBHBEI AJS CPaBHUTENBHO KOPOTKHX
yyYacTKOB pycen peK, niauHoil He Gosee 100 wmupun. dast
Gosiee MPOTSKEHHBIX PACUETHHIX YYaCTKOB BEPOSITHO HAKOIM-
JeHHe OMIHGOK H3-3a HETOYHOCTEH B BBHIOOpE KO3((dHUHEH-
Ta 1epoxoBaTocTH n. Ilpm Heo6XoAMMOCTH BeCcTH pacueThl
Ha OoJiee TIPOTSKEHHOM YyacTKe OH pas3buBaeTcs Ha He-
CKOJIbKO YY4acTKOB, B Hayaje H B KOHIE KOTOPHIX BelyTCsd
HaOMIOfileHHs] 32 YPOBHSIMW M pacxofamu BoAbl. Toraa, mo
JaHHbIM HabJwogenuil, pacueThl KOPPEKTHDPYIOTCH  IIYTEM
BADbUPOBAHUSl BeJHUHHOH K03(h(QHUIMEHTa IIEePOXOBATOCTH.

B pasmniBaemoMm pycie, KpoMe BePTHKAJbHLIX, BO3ZMOXK-
Hbl FOPH3OHTAJbHBIE NepeOpMUPOBAHHS, IIPOrHO3 KOTOPHIX
BaXeH [Js BeI6opa pPacCTOStHHS MeXAy nambaMu H pPycaoM
pekn. B HacTosuiee BpeMs MeTOAB pacyera TOPH30HTAJb-
HbIX jpedopMalluil pycja MaJjo paspaboTanb, B INepBOM
AOpHGJIMKEHHHE MOXHO BOCHOJb30BaThbCA METOAHKOH, paspa-
Gotannoit B I'THM u msnoxkenHofi B «Pexkomenaauusix mno
pa3MenieHnio pPACCEHBAIOIIMX BHIIYCKOB  CTOWHBIX — BOA»
(M.: Crpoinsnar, 1981).



YecnoBHHEe 0603HaUeHHU A X — NPOAOJNbHAS KOOPJAMHATA;
2 — BepPTHKAJbHAS KOODAHHATA; Zpos — OTMETKA CBOGOJAHOH MOBEPXHO-
CTH, Zgm-— OTM€TKAa JHA; Az — BeJHYHHA JedOopManuu; AZsk — BEJH-
yuHa JAedopMalHH, COOTBETCTBYIOIIAsl BCeMy [HANa30Hy pacxojoB
BOJEl; Zmgw — OTMETKA JHA HAYaJbHOTO MNPOJAOJBHOTO NPOGHIS; Zpyx —
OTMeTKa JHA 3KBHBAJEHTHOrO INPOJOJBHOrO npoduis; @Q — pacxox Bo-
Ab; B —mupuHa pycna; v -— cpeXHSi IO BepPTHKAlH CKOPOCTb Teye-
HHSl; Ug — HEPA3MBIBAIOILAsg CKOPOCTb; [/ — YKJIOH BOJHOH NMOBEPXHOCTH;
Izg —yknoH nHa; h—cpenHas riyGMHAa NOTOKA; & — rHAPABJHYECKas
KPYIHOCTb HAHOCOB; d — MeAHAHHBIH AMaMeTp JOHHBLIX TPYHTOB; Scp —
ocpeJHeHHas IO BEPTHKAJH MYTHOCTb BOJHL, COOTBETCTBYIOWIAS pYCIO-
o0pa3yioluM HaHOcaM; Sy — TPaHCHOPTHPYIOIAS CIOCOOHOCTb IOTOKA;
Sp — paxrAdecKas MYTHOCTb HOTOKA; Ko — TpaHcmopTupyiomas Cro-
cOGHOCTh IIOTOKa B pycie ¢ BHpabOTaHHBIM npoduiem; & — Ko3hdH-
I[HEHT HPONODHHOHANBHOCTH MexXAy Koadduuuentom TypOy/reHTHOR
auddysnn n xKosdpodummenTom Auddysnn mMoysanca; A — koadpduuueHt
B (hopMyste TPAHCHOPTHPYIOWIeH CHOCOOHOCTH NOTOKA; 7 — KO3QOHIHEHT
wepoxoBatocTd; M — uHBapuant mnogobus K. B. Ipumanuda; {—
HHIEKC MHTEpPBasja pacxofa BOAB, j— WHIEKC CTBOpa IO [JIHHE DPEKH;
k —HuHAeKC (paknuid HAaHOCOB; N — KOJHUECTBO CTBOPOB; 1 — KOJHYE-
CTBO HHTePBAJOB pAacXolOB BOAb; I — BpeMsa (OPMHPOBAHHS 3KBHBA-
JIEHTHOTO BHIPa00TAHHOTO INPOAOJBHOIO NpPODHIsS; g — YCKODEHHe CBO-
601HOTO NajeHHs.



