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O AMHAMUKE UBMEHEHUA MYTHOCTW NOTOKA NO AJIMHE B 30HE
BbIKITMHUBAHUA NMOAMNOPA B BOOOXPAHUITIULLAX U PYCITAX PEK

X.A. Hcmazunoe, M. T. Cantuooe
(HUHUUBII npu TUUM)

Article is devoted studying dynamics change of stream turbidity on length a pinching-out stream section in
water reservoirs and river channels. Receipt new formulas for definition stream turbidity and hydraulic fineness of
sediments for these sections. Below in article is shown results of the made researches on studying character of
hydraulic fineness of sediments on the section line Dargan-Ata of the Amu Darya river.

Cmamus noceésujena usyyenuro OUHAMUKY USMEHEHUsL MYyMHOCMU NOMOKA N0 ONUHE 8 30HE GbIKIUHUBAHUSL
noonopa 6 600oxpaHunuwax u pyciax pek. Ilomyuenvl Hosble opmyasl 015 onpedeneHuss MymHocmy nomoka u
2UOPABIUYECKOU KPYRHOCMU HAHOCO8 6 3moll 30He. B cmamve npueodsmcs peszyibmamol RpPOEEOCHHBIX
uccnedosanuli xapakmepa 2uopagIuieckol KpynHocmu Hanocos no cmeopy Hapean-Ama pexu Amyoapus.

Kak wm3BecTHO, B HacTosiee BpeMs B HEKOTOPBIX PyClIaX PEK W PACIONOKEHHBIX Ha HUX
PYCTOBBIX BOJOXpaHWIWIAX HaOmomaercs 3amieHue pycina. OCHOBHOW NMPHYWHOW 3TOTO IIporiecca
SIBIIIETCSL 3alJICHHE JHAa pycjia BCIEACTBUE YPE3MEPHOTO YBEIWYCHHS MYTHOCTH TNOTOKAa BOIBI U
OCaXJIEHUS HAaHOCOB. 3anWjieHHE JHA MPUBOIUT K pa3MbIBaHUIO OeperoB, MaBOJAKaM, HETATUBHO BIUSET HA
CTaOHMJIBHYIO DKCIUTYaTAIIHOHHYIO MEITEIHFHOCTh THAPOTECXHUICCKUX COOPYKCHHUH.

Co3nanue BOJIOXPAaHUIIUIIL B PyCJIe PEKU BBI3bIBAET MOATOP BOAbL. B BepxHeM Obede B pe3ysbrare
noAmnopa obpasyeTcs aBe 30HBI: 1-s 30Ha — 30Ha BOJOXPAHWIHINA;, 2-s 30Ha — 30HA BBIKJIMHUBAHUS
IOaIIopa BOIKI, pyciioBas 30Ha. Iloamop BoABI OKa3bIBacT BIHMSHHWE HAa MOTOK B BHJEC YMEHBIICHHS
CKOPOCTH TTOTOKA U OCAXKJICHUS HAHOCOB, a TAK)KE€ YMCHBIICHUS MyTHOCTH ITOTOKA IO JIJIMHE, KaK B 30HE
BOJIOXPaHUJIUIIA, TAK U B 30HE BHIKIIMHUBAHUS MOATIOPA.

B wuactHOcTH, m3MeHeHne MyTHOCTH moToka mo muuHe C.X. AbamesHuem [1] BeIpaxkaercs
CIEAYIONTUM 00pa3oM:

S =8+ (SO —Srjexp ~ P Ax
q
rie: q -TIOTOHHBIA Pacxom;
So -MyTHOCTH B Hayalie paCCMAaTPHUBACMOI0 y4acTKa,
Sr -TpaHCHOpTHpYIOIIAs CIIOCOOHOCTH MOTOKA;
Wy -u3MeHeHUe TUIPABIMYECKON KPYMHOCTH HAHOCOB.

Jist oTaenbHBIX (PpaKiuii HAHOCOB pacyeTHAas 3aBUCUMOCTbD ISl U3MEHEHUS MYTHOCTH TIO JJIMHE
notoka A.B. KapaymeBsim [2] npeacTaBieHa B CIEAYIOUIUM BUAE:

Bw, + K,
S o= Sy, + (S —Sijexp _Blw Ky,
Q
rae: Ki -k03(QQUIHMEHT TNPONMOPUHOHAIBHOCTH, MNpHOOpeTalomMii  0coboe

YHCJIICHHOC 3HAYCHUC 1A Kaxkaoi q)paKI_[I/II/I.

Jns cimydas, KOrja 3aWjIeHHE NPOHMCXOOUT IOCTOSHHO, (GopMyia g pacdyera H3MCHEHHS
MyTHOCcTH 110 annHe A.B. KapaymeBbim [2] qaeTcs B cieayroiieM BUAE:

S =S,exp - Wr Ax
q

Ha ocHOBe KkpaTKOTO aHaiW3a MOXKHO OTMETHTh, YTO MPEIJIOKEHHBIE Pa3IHYHBIMH aBTOPAMHU
(bopMyIIBl ISl pacyeTa pachpellelicHHss MyTHOCTH MOTOKa IO JJIMHE, B OCHOBHOM, JAIOTCS AJIS ydacTKa
peKr cBOOOAHOHN 30HBI TEUCHUS MOTOKA.

OcaxxJieHre HAHOCOB M YMEHBIIICHUE MYTHOCTH MOTOKA TI0 JUTMHE B 30HE BBIKIMHHUBAHHS MOANOPA
MOXXHO BBIpa3uUTh Uepe3 ypaBHeHHEe OanaHca HaHocoB. CocTaBleHHE YypaBHEHHs OanaHca HAaHOCOB
BEJCTCS CIIeAYIOMMM 00pa3oM: BeIensiTcss y4acTOK BOJAOXPAHMWIHIINA [JUTMHOW AX , OTpaHHMUYCHHOM JBYMSI
cTBopami (puc. 1).
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Puc. I - Cxema pacuema 6uoousmeneHuss MymHocmu nomoxa no OauHe 6000XpaHuIuwyd

Pacxoj1 HAHOCOB uepe3 HauanbHsbI cTBop cocraiaer OS (O - pacxon Boabl, M/c;
S - cpenHsst 00BEMHas MYTHOCTH), Yepe3 KOHEUHBIH CTBOP pacxo] HAHOCOB COCTAaBUT (Q(S —AS), IIe
AS — yMmeHbIlIeHHE MYTHOCTH TOTOKa MO JauHe AX 3a cyer ocakiaeHuss HaHOCOB. CpemaHuil pacxoj
OCaXIAIOIIUXCSd HAHOCOB HA CJMHHMIYY IUIOMIAAM JHA Ha y4acTKe JUuIMHOW AX BbIpakaeTcsi depe3 ¢ .
YuuThIBas BBIIIEN3I0KEHHOE, MOJHBIA pacxol] OCaKAAIOIINXCA HAHOCOB Ha pacCMaTpUBAEMOM Yy4acTKe
coctaBuT qAXB, rne B - cpenHsisi mmpHHa pyclia peKH Ha y4acTKe AIHHOW AX .

YpaBHeHue OamaHca HAHOCOB OyAET UMETh CJICAYIOIINI BHUI:

0S =0(S —AS)+qAxB €))
OTKyqa: OAS = qAxB (2)
nnu B gud depeHnnansHoil popme:
QdS — qBdx =0 3)

Bxonsmuii B ypaBHEHUS CEKYHIHBIA pacxXoj OCaXIACHHUS HAHOCOB MPHUOIMKEHHO MOXKET OBITh
MIPUHST PaBHBIM:

q=WW =V,)S 4

raoe: W- ruAapaBINYCCKasd KPYIITHOCTh HAHOCOB UJIU CKOPOCTH OCaXXACHWA HAHOCOB B cTostueit BOJC,

MMm/c (puc. 1).
BepTukanbHyH COCTaBISIONIYIO CKOPOCTH TOTOKA MOYKHO YCTaHOBUTH 10 (hOpMyJIe:

V,=Vsna=iV (5)

rae: V- cpenHsst CKopocTh IOTOKA;

0. - YroJl HaKJIOHa JABM)KCHHS TIOTOKA;

i - CKOpOCTHOM YKJIOH.

ITpu paBHOMEPHOM JBUKXECHHUH [IOTOKA CKOPOCTHON YKJIOH PaBEH [€OMETPUUECKOMY.
[Moxcrasmss (4) u (5) B (3) momyunm:

QdS—(W —iV)SBdx=0 (6)

VYpasuenue (6) aBusercs AuUQQPepeHUUANbHBIM YpaBHEHHEM H3MEHEHHs MYTHOCTH IO JAJIUHE
BojoxpaHwinina. WHTerpupoBanue ypaBHEHHsS (6) UMeEET HEKOTOpble OCOOEHHOCTH, 3aBHCSIINE OT
MOP(OIOTHIECKOTO CTPOSHHUS pyciia U THAPABINYECKOTO IMapaMeTpa MoToKa.

Jis1 BOJOXpaHWIHIIA OCOOCHHOCTSIMH SIBJISIIOTCS U3MEHEHHE MOP(OJIOTHIECKOTO CTPOCHUS pycia
U THIPaBIMYECKOTO Mapamepa MOTOKa MO JJIUHE. DTH W3MEHEHHUS MapaMeTpoB MO AJUHE MPUHUMAIOTCS
JTUHEHHBIMH W, B COOTBETCTBUH C 3THM, MOXHO ITOJTYYHUTh:

1. VI3aMeHeHue cpeaHeit Ti1yOMHBI IOTOKA 110 JTHHE:

HX:HHJ'_(HK_HH)% (7)



2. I3MeHeHne yKI0HA BOJHON MOBEPXHOCTH IO JITUHE:

iX:iH_(iH_iK)% (8)

3. PacmupeHue pycia 1o JInHe:

X
By =By +(By =By 9)
4. CyxeHue pycia 1o JjIuHe:
X
B, =BH_(BH_BK)Z (10)

5. IToTokx nMeeT pa3HOPPAKITMOHHBIA COCTaB HAHOCOB.

[ns pacuera mpUHUMAETCS CPEAHEB3BEIICHHOE 3HAUCHUE THAPABIMYECKON KPYMHOCTH HAHOCOB
(W,,). N3MeHeHHe CpeNHEB3BEIIEHHOIO 3HAYEHUS TMIPABIMYECKON KPYMHOCTH HAHOCOB IO JAJIHHE
MIPUHUMAETCS PAaBHBIM U3MEHEHHIO CPETHEH CKOPOCTH MOTOKA.

w. V W
cr-x X W = ——
v ., OTKYyOa cp.x (1 1)

cp.o

B 3aBucumoctsx (7)-(11) mpuHATH clieayromnine 0003HaueHHUS:

H,, i,, B,,V, -cpenusas rinybuna, yKJIOH, IIAPUHA U CKOPOCTH ITOTOKA B HaYaJle y4yacTKa,;

H,, ii, By, Vi -cpennss riyOuHa, yKJIOH, IIMPHHA M CKOPOCTh IIOTOKA B KOHIIC Y4YacTKe,
COOTBETCTBEHHO;

L - oOmas nnuHa yvacrtka;

X - ayuuHA ydacTKa OT Havaja 10 pacCMaTpUBAaeMOTo CTBOPA.
[oncrarnss (7)-(11) B (6) u ocyiecTBIIsis HEKOTOPBIE TPeoOpa30BaHUs, TTOIYIUM:
ds w,L Li, (i, —iy x

—= dx— dx+
s v,H,HH,~H,)x)  LH,+(H,-H,)x  LH,+(H,—H,)x

dx (12)

WNuterpuposanue (12) maer:

5. =S e 1 LW, LH, +(He—Hy)x
H.—H, |V, LH,
(13)
o LH,+(H -H,))x . LH, . LH,+(H,-H,)
Li,In —(iy —i ) x— In
LH, H,-H, LH,
W3 ypaBHenust (13) MOXKHO MOJTYYHUT:
_ Sk ) VH (H K H H ) . _
WH_lnSU LlnLHH+(HK_HH)x+lHVH
LH
(iH _iK)XVH +(iH_iK)HHVH
LlnLHH+(HK_HH)x HK_HH
LH
S H,-H j —1 . — e JH
WH:VH In —=. K H +iH_ (lH lk)x +(ZH lK) H (14)
o g L+ (Hy = Hy ) Jn Mt He—Hy)x  H-H,
LH,, LH,,

Ilo ypaBHeHuto (13) MOXHO YCTaHOBUTb IAMHAMHUKY HM3MEHEHHMS MYTHOCTH IIOTOKa MEXIY
CTBOpPaMU NPU HAJUYMU AAHHBIX IO THAPABINYECKOMY 3JIEMEHTY IIOTOKA U TMAPABINYECKOW KPYNHOCTH
HAHOCOB, a TaKXe ypaBHEHHIO (14) MOXKHO YCTaHOBUTH 3HAUCHHUS THAPABIMYECKON KPYITHOCTH HAHOCOB B



Hayaje pycia MpH HAIMYUU JAAHHBIX 10 THAPABINYECKOMY 3JIEMEHTY MOTOKa W U3MEHEHHUH MYTHOCTH
MIOTOKA MO JJIMHE.

JUis OLEHKHM OOCTOBEPHOCTH MONYYEHHBIX ypaBHeHMH (14) ObUIM HCIONB30BaHBI JAaHHBIE
ruaponorudeckux craHuui Japran-Ata um TysMyloH, B BEpXHEM TEYe€HHUH p. AMynapbd B 30HE
TysIMyIOHCKOTr0 BOJOXpaHUIIHUILA.

T'uoponoeuueckas cmanyus /apean-Ama — pacnonoxkena B 160 km BBepx oT TysaMyrOHCKOTO
BOAOXPaHWINIIA Ha yyacTKe TynpokkaauHcKoe MaccruBa. HaGmronaercs: BRIKIMHUBAHHUE MTOATIOPA IIOTOKA
B 3TO# 30HE [3].

T'uopomempuueckas cmanyus Tysmyron — paeidictByer ¢ 1924 r. TuapoctBop TysmytoH
pacmonmokeH B 450 kM or Apanbckoro Mops W Ha 1,8 KM HIKE IDIOTHHBI TysSMyHOHCKOTO
BogoxpaHmnuma. CTaHIUA pacroyiokeHa B TeCHUHE. Pyclio peku ycToHdnMBOe, HECKOJIBKO H30THYTOE B
nnaHe. bepera ckamucTele, JHO peKn KaMeHHCTOE. [ MAPONOCT HaxOAMUTCS B CTBOPE CTaHLUMHU. Brlme u
HIDKE THIIPOCTBOpa pycio moasepkeHo nedopmaruu. lupuna pexkn Ha sToM ruapoctope 800-850 m
[3].

[lo nmaHHBIM WM3MEPEHHBIX PAacXOJOB BOABI A3THX cTaHOuK 3a 1991 1. ObUIM MOACYMTAHBI
CpeIHEeMeCsYHbIe MMOKa3aTeIy IapaMeTpoB pycia U notoka (tadm. 1)

Tabmuma - Pe3ynbrarhl pacuera cCpelHETO 3HaYEHUS TUAPABINYECKONW KPYITHOCTH HAHOCOB T10
ctBopy Mapran-Ata

Hannsle runpoctBopa Jdapran-Ara Pacuerias
Mecsitr (cpenHee 3HaYEHUE APAMETPOB IO MECSILIaM)
Q H S H S K V H H H H K IH IK W
(’/e) | (xr/v) | (xriv?) | (wile) (™) (M) /) /) (Mm/c)

STHBAPh 745 1,64 0,028 0,96 3,3 14,39 0,00011 0,0001 0,000190
(eBpasp 521 2,1 0,022 0,96 2,08 14,02 0,00011 0,0001 0,000174
MapT 346 1,23 0,031 0,81 1,66 9,21 0,000092 0,000082 0,000116

. |_anpensb 991 3,3 0,14 1,09 1,96 5,38 0,000086 0,000076 0,000142
= Mai 1488 3,7 0,17 1,17 2,45 6,27 0,00009 0,00008 0,000168
o UIOHBb 2570 4,21 0,038 1,36 2,8 12,03 0,000078 0,000068 0,000206
UI0JIb 2270 4,7 0,017 1,29 3,03 11,18 0,00007 0,00006 0,000184
aBIyCT 1605 0,86 0,17 1,14 2,84 5,19 0,000076 0,000066 0,000160
ceHtsiops | 1410 2,93 0,42 1 2,75 3,79 0,000095 0,000085 0,000163
OKTSIOpB 956 1,48 0,056 0,97 2,7 6,48 0,00013 0,00012 0,000181

Ucnonb3yst nanneie Tabnumbl U rpaduka mo ypaBHeHuto (14) ObutM paccUMTaHBl 3HAYEHUS
TUAPABINYECKON KPYITHOCTH HAHOCOB JJIs KaXKI0I0 U3MEPEHHOT0 pacxojaa Bojbl o MecsanaM. Kak BunHo
u3 Tabn. 1, moacUMTaHHBIE 3HAYEHUS THUAPABIMYECKOH CPEIHEB3BEIICHHOW KPYMHOCTH HAaHOCOB IJIs
rungpocTBopa Jlapran-Ata coctaBusaioT ot 0,000116 mo 0,0002 mMm/c. AHanu3 mMoKasay, 4TO U3MEPEHHEIE
JaHHbIE THAPABINYECKON KPYITHOCTH HAHOCOB MO TUApocTBOpY [lapran-Arta O1M3KH K pacueTHBIM.

BBIBO/] B 3axkiioueHUe MOXHO OTMETUTh, YTO C YYETOM AAHHBIX M3MEHEHUM MOMEPEHYHOro U
IIPOJOIBHOTO MPOMUIS pycia U 3HAYCHUH CpPeIHEB3BEIICHHON I'MAPaBINIECKOl KPyIHOCTH HAHOCOB IO
JUIHHE OBUIO pEIleHO ypaBHEHWE OanaHca HAHOCOB W IOJNy4YeHa pacueTHas 3aBUCHUMOCThH (14) mis
YCTAHOBJIEHUS] AMHAMUKHM M3MEHEHHsI MYTHOCTH IOTOKa IO JJIMHE pycya. CONOCTaBI€HHE pPacUETHBIX
3HaYEHUH M3MEHEHUS MYTHOCTH MO IUIMHE Pyclia C U3MEPEHHBIMU JaHHBIMU Aalli YAOBIETBOPUTENbHbIE
pe3ynbrathl. [lonydueHHyro pacueTHyI0 3aBHCHUMOCTH (14) pexoMeHayeTcs MCIIONb30BaTh MPHU pacdeTax
o0beMa 3auIIeHUs B 30HE BHIKIIMHUBAHUS MOANOPa BOJAOXPAHUINLIA.
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