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rYlK 627:42- 
:'rcrannvrenncagVrqpgg$pfgg11qlo-SArQlpglrqnueroKOMEI4HI'IPoBAHHotr[riMEofIiobidmilbit'.IA-d6'ft"b'Trrr,la4ron
Earnen M.P.t, Xa.nnu6eron A.E.l, flrcy6on K.Tr., Maa.nem H.r, Acama;;;;;rr": ' I aaKeHmcrcuil uucmumym uHflceHepos uppuzaqur n MexaHusaquu cenbcxozo xosnucmea

2r^, Hayuuo-uccnddoeanienuciozo yHusepcumemat o cy d ap c m s e H H afl e o d oxo_s-ailc me e, u ah ii c h e rcjtn n o u ad s opy: , ' ' i; p;;;i6;;i; i;;;;;;;i6;,#;, z. ny*yc: 
\v z\6l,4^wLrrq^9rfrura, a. I.7yKyc

Paslu{rlsri 6eperor'ra* oauto H3 pa3HoBHAuoc'refr' eoAHofi gpo3Hn exer.oAHo HaHocrr orpovHurfiyulep6 u 6ops6a c HI{MH Bo Bcex peqHEIx cucreMax 
"*""r., u*ryarusofi gaAaqefi tl,zl.flosrouy HeyAHBHTeJIbHo, qro flpoeKfl{poBaHH}o u paspadorre MeroAoB Hx pacqergoro o6ocHtBa'Hfl orBoAH"c,60lsruoe'uecro B HayqHbrx HccneAoBa'Htx[3-5], uuorr, 

", 
*oropbrx BHnOJrHeHbl Arf, ycloanfr paa-

ffi:'iiffiyff#: aBropbl oc'oBHoe BHHMaHne o6par:nnu o'do;;;;;;;;;;", MecrHofo pa3-

MexAY TeM npeAropHble yqacrKH peK nMelor cson oco6eHHocru, 3aKrroqarctr1uecf, KaK s uop6ono-rHI{' TaK H B rHApaBnI{Ke noroKoB [6]' Pycla peK cJIo)I(eHbI H3 ftubK', rpaBnfi H necKa, a noroK o6u-nr-Ho Hacblu{pH HaHocaMH' cau nororc 6nyxgaer r co6crgeuHbrx orJrox(enurx c rxupoKo pa:nuroft nofi-vofi' 6epera B ocHoBHoM pa3MbreaeMrre. Tax *upu*p**;;" pexu 3apasuran, r{upvur, Kauxaga*pr.a, A4aryrap1t , ap., yKrroHbr pycra H3MeHrr,orcr B npeAenax i = 0,001 + 0,004, a KHHerr{qHocrb no-rora Fr = 0,15 + 0,5. .{nr ycnonrfi paBHHHHbrx peK rroKa3asa e{$exrunnocrr pa6or"; ;;;;;;r;;_nrx gau6' cocrotllll4x I'r rnyxlrx H cKBo3HbIx qactefi' CxsosHas rlac'rb BbrnoJrneHa H3 caaii, sa6arrx n
'lHo pycila' oHn nan6olee KanHTaJIbHbIe, ux HeAocraroK 

- B'rcoKafl crounrocft [4-6].rlpegloxe*a xou6uuupoBaHHffI.au"6u, cocroru{ar na rnyxofi qacr' r, 
"arr"o.o'rpy"ru'" cKBo3-HOft qacru HS xeJreso6eroHHbrx rerpa3ApoB. yilo)r(eHHbrx B ro'oBHOx qacru Aau.lr.flpore4eurt sKcnepHMeHTaJILHbte I'ccJreAoBa'r,rr B JrorKe c nepeMe'H'lM yKJroHoM, BcKpbrra $n:u-qecKaf, KaprHHa noroKa, crecHeHHoro rcona6auupoeaHnofi.qaru6ofi 

"o "nroarifi 
qacrbro H3 TerpasApoB:rrr ycnoBnfio norAa orHocurerbH4rr ArnHa cKaoggofi tacru tfi,1> 0;. V";;r;;;o Hanlrqne AB)D(pexHMoB,<<cnoxofiuufi>,ror4a n4<0,3,Fr<A,lia(KpHTHqeJxnft>,KorAa n4)0,3,,F,r>0,l5.floly-tIeHbI reopernuecrcue'SopMynbl Anq pacvdru non" a*opocre* Ary <<cnonofiHoro)) pex'Ma.MeroAura gKcnepHMeFrraJtstrrrx HccJreAosaHr.{fi nolpo6Ho H3Jro)KeHa B Haru6x npeAbrlyqax pa6o_rax [7]' nosroMy npHBoAHM ocHoBHbIe xapaKrepncrHKr.r noroKa 14 pycJra: pl*Mepbr JlorKa 40x75xg00cv. Koo$$r.runenT sac'rpoiixn cKeosHofi .racrn p = 0,01 + 0,4 p 

1W:lW(nnoqaal sacr:pofrxu cKBo3_Hofr uactuo o6uas nnorqarb), yron ycraHoBx n xau6s, ao= 600*900, y1}1ilg]|S,doo, oo r = 0,004,orHocureJrbHarr ArHHa cKeosHofi qacru 0,2_0,6. 
j -

Mo4enupoaaHru BerII{cr no opyiy 
11.u::1"'Brrax norAepxr.rBa.ncr rypbyneurHnfi pex."M.
loGlrcga.rrucr ycJroBurr maHoeofi 3aAar{H B/h
PacxoArr BoAbr 3aMepsJrHcb rpeyronbnbrM BoAocJrHBoM
Touncoila. Csobo4Har noBepxnocrb Quxcupora.nacb c
noMorqbro uepuofi Hnlbr c Hr{BennpoBKofi. Cropocrn Bo-
Abr H3MeprJrHcb MnxpoBepryrurofi cucreMbr CaWfHpl,t c
oJrerrpoHubrM Aarr{r4KoM IIHCHB-S. B reoperuvecKr,tx

;:THCCJIeAOBaHH.SX HC[OJIb3OBaHbI OCHOBHbIe noJrO)I(eHA,

An-

F na-

loarl-
F6Hn
tEHa-
Ferbe
broE-

reopur4 ryp6yleH'rulx crpyfi, pacnpocrpaHrrorrlnxc, B

. . 
orpaHHqeHHOM rrpocTpaHoTBe, cxeMa AeneFIHfl noToKa Ha

nepeMeulr{BaHllfi r.{ o6parHux roKoB.

HAPABJIHTIECKHE OAHOPOAHbIE 3OHbI: CIAdONOIUYIUEHHO-

.., ... :: jlp", crD/THoro noroKq r.rKreHcHBHoro rypoynerrrHoro

ha 
-1. 3rcnepuuenralbgbre nccJre,{oBaHufi

flpra o6rerasuu xorvr6nuuporauuofi gau6u crnoguofi

A":T 1] rerpasApoB coxp_aHrerca crpyfinufi xapaKrep.
r-roreKaHlrx nponcxoArr c obpasonaHneM yqacrKa rroAno_
pa MexAy ceqeHHflMH A_A ia 0_0, manonoro cxarn{ Me-rqly cTBopaMn 0-0 a pS, eepruralbHofo cxarn, r{exAy
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pnc. 2. cxeua uorora" AealopMt{poBaHHoro ronrbHtilrposaHHofi gaMooil co crsolsoft qacTbIO lil3 TErpagApoB qac'

rn t /t a20,5 (cnorof,nnfi Pexnu)'

cTBopaMHPs-vS,}^IacTKapacTeKaHH'Mexls/cTBopaM}rPSnK.KuBoccTaHoBjIeHI{'Mex,s/cTBopa-

"" 
I(-f n B-B (Pnc.2).

HarnqHe npoAOJIbHOl.O yKnoHa ia< iU,xapaKrepHoro AJI' np€'qlopHbrx )AIacTKoB peK MecTononoxa-

Hl{flcTBopoBBepruKaJlbHoroHruIaIloBorog>'|'rf:Iu'-HecoBnaAaloT.Beprr,rrcarrulbrecxalu{npoAoJu€.
rcrcr t{ ga STBOpOM *u"o"o* cXATHt. 3a cmopOu BeprHKaJIbuorO CxaTHt flponcxgArr Bo3paCTAH[e

ypoBHfl BOAbr Ao KOHI{a BOAOBOpOTHOft SOHH U npoAoflxacrc".Tm noA,beM Ir B llpeAenax )qacTKa Boc-

cTaHoBJreHlrff. 3a crsogHOfi qacnp npot"*o* anaA yPoutnefi H rx BooslaHoB'IgHI'Ie B Ocnacffix cxa-

rnx. B ueroM nonepeqnHfi nepenaA coxpantercf, Ao KoHIIa grrx o6lacrefi'

flmox MO]KHO paccMar?nBaTb coc{roffull{M tIS cna6oso3MyulgHlloro fiApa' cnyrHoro IIOTOKa' SoIt

HnreHclrBHoro rypoynenruoro nepeMelnl{BaHl.lt u o6parnux ToKoB' B paccrrlarpHBaeMoM ott] Iae' KO-

rAa qacTr{ t/ta>Or5, Qoprr,rupyErcfl ABe 3OHbI I'IHreHcfiBHOrO ryp6ynennrolo [epeMeIIIItBaHHt', nepBat

Mex,ql claoororrrlyrrleHHblM f,ApOM I{ CnyrHbIM noTOKOM' BTOpaf, Mexry crtyrHbtM noToKOM H BOAOBO-

porrnofi soHofi. Yorano",,e'o, 
'To 

pu"npuO"n"tnu o*opoo"ii-B 3o*il( I{ItTo}tcHBHoro ryp6ynenntoro

nepeMe*rr*a'r{f, noAqnHflercr Teoper[qecrofi saBr{cnMocr' Illnuxmnra-A.paMoBt{qa ''p]r 
Har'qn]t

naqanurom1"ncrKa srPYH (Pnc' 3)'

ffi=$-"''''
3Xecl IJya, (JirU 

- 
clcopOeu B fApe I4JIH B cIIyTHoM noToKe' o$pa'rxnx ToKax H B 3oHe UHTSHC14B-

(l)

noro ryp6yneHTnoro nepeMelusBaurt

B neprof, 3olre or % no %; (Jvi,,=.()v'1, UrUvz'i

(pnc.4).

io ntopofi 3oHe otr Vt Aa Vzi Ilyir=Uvxi UfU;A;

y,-Y

'=- i br= (C5+Cdx-(0,08+0,04)r =g,lb

y,-y
0=-' b2 

; b2=(C1+ C*.=(o,l + 0,14)r =o34x

(pnc' 4)' 
rBope crec* enru (J$aflHrileM )paBHeHHtt coxPa'eHur pac-

ftr onpeneneunt cKopocrl{ norora B cl

xoAa AJrf, ceqeHnft 0-0,u crnopa B BepxHeM 6re{e, IAe COXpElHtercr 6HrOSOe cocf,of,Hue noToKA
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uyo-u
U yt, -U,

'ar ; ii.rl

0 . or5 1,0 ,,

Puc. 3. Eerparuepnufi npor[nnr cKopocrn (naranrnufi yracmx) - reopnr, 0
_ ONHTHbIE.

K'A X
Pnc. 4" Vrnu pacrunpenut 3oH IIHrencI{BHoro rypdylemnoru nepeMelunBaHnt.

1,0

0,s

hsAerr,fM Havehebo

bo vo h, bo

gxcnepnuerralruo ycraHoBr€Ho, tITo ftg=ftd

vr. hr. B = U r - hn - l r.sina, *Uo' h' bo

B U" h" l,.sinao ,Uo ho

-=- vs h"

%=!-o 
".0,.1"'s:naav6 bo bo

Blll
4=6=.a=I7;j@'=i:G;D

(2)

Torla

ID
lloAc'rannrs r (3) mnuureru

Dcrmx, NgZ.2022. Jlucr 4

\
\

)\
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(4)

fAg vo (Ju UTgKOpOCTH B 6btTOBoM CoCTOsHnn' B HesTecHeHHOfi qacrg nOToKa B cTBope cTeogegufl

0-0, ga cKBo3Hofi qacrbro.

lu- ury6uua noroxa

E, = t,'sinao f bo 
.

l. ".sinao
-=o"8 B -crecHeHn1tnoroKaruryxotrqacrbrcAaM6H:

(. 

".sinaon =- '-B ' crecneHnt noroKa eKBo3Hofi qacrbK) Aau6u'

Heo6xO.{nuo yCTaHoBIilb xApaKrep u3MeHeHHt cKopoCTI{ cfiyrgoro noTOKa Z n rny6nnu noToKa

ft*, n npeAelil( AJII{H6I o6lacru CrKtrrtrfllt cKOpCTtd B 3oHe cna6oBo3lvtyqeHuoro flg1ps U)E'

CpenUue CKopocTI,I c1;yrHorg nOTOKa o11peAeneHbl I43 ypaBgeHl{f, cOxpaHeHHJt I{MIyJIbCOB' 3anI{CAH-

HOro AJlt qacTil noToKa' npoxoAflqero qepe3 cKBO3Hylo qacTb

*= t#.a -o"'i''e'

ar' u?' h"' l,' sin a, - d'' r'' h,' b = ry - 
g-' h:' I !'sin ct d

(5)

orryga nocfle HeKo'ropbrx npeooPa3oBaHHfi iloJlyqeHo BbIparKeHHe,qJlff onpeAeneHIUI CpeAnrx cKo'

pocrer no AnHHe cnyTHoro no|roKa oonactn cxaTnfl

uz - 
g' t 

".'srir 
ao :a? -- b' h}

2.a'h,'b

ar=h, Ji'br;n

b = 1 ,'sinao "'- 
0,08 

*.

- pasuepnocrr ut

flz
Fr. = 

u'=
' 8'h, - rrncJro opyaa ga cxnosHofi qacrbro B crBope crecHeHuc.

Kopperrnn rolfiqesrBa ABI'DICeHHI no onblraM (rr= dx= a= l'2*l'25'
Llguenesne my6nnu noroKa 3a cKBo3Hofi qacrbro onpeAereHo ua nntpQepeHllHaJlbEoro ypaBHeHu'I

ABTK'I{H' 
-dh =4l.{)*,.dx e\zs ) (7)

flpuunuarHaKopoTKoM)^IacTKeif=}oc)rqeToMBbIpa,KeHu',uJlficpeAHeficropoctunolyqeHo
BhrparKeHr.re, rro KoropoMy oflpeAenr*r" nr*"tu*te .rrydtgbl BoAbI ea cKBoggofi qacrbro s o6naffs

cxaTl{ff.

. - ,''t 
r2 I

{2'a-0,il'1lt+1 -tl-r'* = "*' "i [4" ) ) h" ("'sinao 
(s).

flo grO[ 3aBHCHMocTI,r onpeAeilf,eTct H3MeHeUUe rrry6Ugbl BOA6I ga crsogHOfi qAcTEIo n o$lacn

cxarl{t. ho orntrsuM AaHHIIM c=0,08' E-- ---- -
3aronouepngcTll H3MeHeHfit cKopogT€fi g Cna6onosMyrqeHggM flApe B O6nacrn 1!J1aHOBSFO cxarui

H{U(OAHM I,t3 }lI{TQIpaJIbHOIo eooTHOUIeHI{t' xapaKFepl{3yiou{ero 3aKoH coxpaHeHHf, IIM[yJlbca B nom

Ke, 3anHcaHHoM AJII crBopoB 0-0 u X-X

ut . bo. h + u!. /, . sin a,' h, = IJI*' bo' hn + Y2' h,' (',' sin a o +
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+ *bf +hj,)-s!yb:.0:) i

ParAerurrrr na do' I eo u nFaHexTopsx npeo6pasonannfi

'- =rlu=\ ,;

(e)

(r0)

,n,=uY, n,=*; +=ft, ,=h, ,o=*, E=h: E=h, E=*t
IGr sIrAHo rc ypaBneHr.rx (10), rurannoe srruqne o[ panee norryqerprhrx peueunfi garuroqasrcr s y,{€-

tG rtrMeHeHnr ypasneunfi BoAbr B npoAonbnoM n nonep€quoM Hanpaelrenr.rltx.
B soHe cna6baosrvryqeHHoro rApa B npoAonbHoM Hanpan;rour{n my6unu H3Menrrorct

ho=hu+Zr-JX
(1 l)

tfrJ=Z/(l"+ty);Zn=0,5'Z-noanop,co3AaBaeMrtfiAarudofi,aBnpoAonbgoMHanp&BJreHHn3a
clDo3HbrMn qacrrMn xapaKr€p HsMeHeHHl onpeAeJrrersr no Bbrrle nonyreHnof, 3aBucnMosm (E). B
mepeqHoM HaIIpaBJIeHnH nponcxoAvrr or hyx no k. B craope BepmxaJrbuoro cxarnr Z^l nponcxoanr
r+aBHHBaHlle rny6un sxecs hr,, - h, * hys. fipuua nepxoaofi BoAoropsrnofi soHu t" u odnacru crtca-

u f,s5 onpeAensrcrct no peKoMeu[aUuru [7].
Ilonyqesuue 3aBHcHMocrI{ no3BoJrflar ycranoBr{Tb xapaKrep H3Meueriur cpeAHHx cxopocrefi sa

cnosHofi rracrblo Y nry6uust noroKa ftr, a'rarore cropocrefi B 3oHe cla6oro:uyul€HHoro xlp Uo mn
dlacrx B€prHKaJIbHoro cxarr,Ir n cKoposrn cnyrHoro noroKa (Jyx.B HarleM pacnoprrKenuu r,rMeeres

ErerpaJlbHoe cooTHorueHEe, xapal0epl,r3ypqee 3aKoH coxpaHeHHr r,rM[yJrbcoB I,l coxpaHeHHr pacxo-
I B(rcnonb3yeMcfl r,rMH AJrfi Hil(olt(AeHnfl yKa3almbrx cropocreft.

Cosragnu AJtfi crBopos 0-0 lt X-X ypannenr{e coxpaHeHr{ff pagxoAa AJrr Bcero noroKa r o6lasrn
tgnffanbHoro cxaTfit

Uo'br.h+(J,.h,'l,.sinao =Ur.bo.ho+0,5(ho'h){:Udy+I}yz,.by2,.hyz,+n,f.Uay ,,-.42 
Qz)

Ilpnunrr,ran pacnpeAeneHne cKopocrgfi n o6onx soHax HHTeHc.HBHoro ryp6y.rreHnroro nepeMerxr{Ba-
rt no lllnnxtrnry-A6pauonuvy (1), a BI'InoJIHflr HrrrerpnpoBaHne [ocJre HeKox\]pbtx npeo6parona-

-, 
nolyvlltvt

_ u yz, _ Do(l - n7 +Ai .i, . n, -8, . h o - a,2T s . u, . (E o -8"\rft...- -"' Ur, 0,225.h,(hr+h,)+hyz,(byz,+0,55.b2)
(13)

_ Do =Uof(Jo; O,=U,fUoi h,=h,lh; hnn- =nof 4; hyzx = hrr,f 4;

ir=bolbol $t=4fbo; byz'=brr,fbo; br=brlbni n={o.sinda/B; n"=l,,sinaa/Bi h=h"
.ll4r corpaureHltt 3annclt npil Aallbnef,urux npeo6pa3oBanurx ycnoBHo o6osuaqnil{

^*'=W=9#
(14)

- 
c. = Do'(1 -n)+O,'i,'n,tt

Mt- b)".ho +0,275.h.(hy + h,)

' F = 0,225 .6r .(io +fr"y +frrr, .(iyz, +0,55 .Dz)

C.ocraBnu HnlerpaJlbHoe cocrrHorrleHue, xapdicrepr€yrol{ee saKon coxpanenns nMnynbca B noroKe
.ltr ceqesnfi 0-0 n X-X s o6racru cxar[r.[Jrr Bcero noroKa
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Ui.bo.h+U!.h,.(".sinao=(Il,.bo.ho+0,5(hr*0"1.[i(]rdy+(J]r,.brr,.hy2,*

+ n, [,u,aw f , u, + $ r, . srn ao + $. to* + q - $. (B _ bF _ b;
BHno.rrHss r,rHrerp'poBa.T3e c yrgrorr,r pacupelene'H, cKopocrefi s soHax srrrsHct{BHor" ,yp$j

(1 5)

JreHTHoro nepeMerru{Baunr ( I ), noJr}^rnM:

ut'bo'4+ul 'h,'l 
"'sinao =ul^'bo.h* +0,5.(h, + h,).u:*.br.(0,416+ 0,26gmrz, +0,3r6mjr,)+

+ujr". byz,. hrr, * hy2,.0,4t6.uj2,. bzr, + u, **. I o. sinau -

-$ o-.hr-+.(B-by-b)
PagAeluu w {foA6H nocJr-e npeo6paronanafi nnaeeu

(*)' r, -,,.(t)' . n, .u, 
= 6 o . i o + 0,5(i,* r" r 

[no, 
u * o,zatfr * o,r, uW).

(rr \' (rr \2.fdj .E,,*.h,,.*0,+ro[ff 
) 

. 0,. n,,,. ffi .

. #- hru " 
.t,, - ffie -i o -8,)

,o" 
r,*=ht ,r'=v,

Bse.qeh{ o6o3uaqeunr

TOrAa

rAe

5', = 0,5 .nr.1hn + i"1
(,, \2 /-- ),o=f,'j o-D.lt),, n"

s, =6 o -h o + 0,41 6. s, + 0,26s!E:_. s, + wrc(Yr_'l' . u ... fk) E,r, * h,r, *uo \ur) '\ur)
' (r, \2

+o,4l6f :yl b,.iyz,+r
\ "1" ,/

s, =6 y .fro +,0,416. fi + 0,2f8^e, ?.f#l' . p,r,ur, t6 r,, .fr ,,, + 0,4t6. b, nr,,l+ rUy, \u, )
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(15)
0 =6 o .h o +0$ I 6 q + ?r - Sr'+ e2 6& S, . m* + ofrulp rc S, +8,* .fr yu + A4 | 66 r, t rul

flpmonrnr rc KBqAparHoMy ypaBHeHnro

)+
',4 'm'rz, .* $. my2x + A, = 0

4 = 0,316fi + 61e, - h* * Ml6 - bz. hyzx

(18)
rAe

(16)
.,,,'' ,,, '

- 
Kopyn J/[pBHeHHf, noJtoxnrqflbHbl, oAI{H 6ornrue eAr&rulpr, a gpyroil MeHbrrre. Kopenr ypa36egufl

Oonrue e,F$Ht|qn on6pacuaae cr,.IlocKoltbrc] flpomBopewrr Surnne f,Bflenur, sro. oggaqaJro 6rr
W Ur '.Ilourotry rypxHuMacrpfl Kopenb my2s< 1.

Ilaparvrerplr norora s o6Jlssm pacltKauur paccrrrusamcr no peKouennaqurlr [7].
Ha ocHose npoBeAeuHhrx uccneAorarufi paspa6oran MqroA pacrrcra,KoM6unuporalrnof, xau6of, co

cngrHofi qacTbto ns rcrpasApoB Art c'tlflaf,, KorAa ornrorueHna AJrrfirrr srBo3Hofi qacru K o6lqeft .qan-rEoluue 0r5.
3qnaqa pealnsoBaua Arrfl "cnoxofiHoro" pexnMa c ucrroJlbgoBaH$eM t.lrfierpanbnoro coorgoueHgr,

rrFl(T€pl{3yloulero 3aKoH coxpaHeHHt r{MnyJrbca B noToKe, lpaBneHn€ coxpaaennr pacxoAa H
r0rSpenuaaJlbnorll ypaBHeHltt HepaBHouepHoro AprDK€Hnr, ganr{caHHoro &rrr crr-yrnoro fioroKa 3a
omuofi qacrrto'rou6nnfipoBaHnofi lau6n. Yqrgno Haruque cnyrHoro noroKa, asix 3on HlrrencnB-uo typ6yleHTHoro nepeMerqnBanrtt; panHuft xapamep ypoBenuoro pexuMa ororroro H crDnHHx
InoKoB.

-- 
HenocpelcrreHHble PacqerH n cpaBHeHI{e lr>( c AaHHbTMH 3KcnepnMenTaJrbHbtx ucclegonarnfi (puc.

2) noxasanu npne*reMocrb nolyrrennbrx reopennecxror peurernfi.

l. o'snqesKar KaprHHa o6rerann* *o*rfT;ff;" rou6unnposaH'of, Aau6rr co cr'o.Hofi qa-
crfo u3 TerparApoB, KorAa ornoolneJrbua,l Arrlna qooasofi qasu{ tfiaZ 0r5 xaparcreprnyercr Eamn_rru crymono noroKq Aryx gori nrrrencnnnoro ryp6yremnoro nepgueur""ut"r mrr*qgenr ypopeH-uo p€DrarMa B ocHoBHOM H CnyTHoM noroKe. '

2. Benn'rnHa cKopoorl{ no'roKa B HecrecuenHofi qaffE r smope crecHennfl 3aBHcrrr or cKopogrr{ ga
msofi qacrbK)' creneHn crecHeultf, rn)nruMlr r.r cKBo3HhrMH qacrtMrl u rny6uuu noroKoB ga cKBog-dsacrnos6srroroMcosrof,Huu. 

:

3. YcranosxeH crpyfinrrfi xapalaep pacnpeAenoHur cropocrefi B 3onax lililregcr{Bsoro ryp6ynem-
?ry nepeMellr]rBaHnfl' KoTopble noAquHfftoT0t reopetuvecrofi gasnCnMosut ttltmxnanra-
A6paxonnra.

4- TeoperrxecKl{M nyrcM rlo-Jryqelru 3anucr.rMocrn,qJIs onp€reJreHur cxoposreft s cra6oaosMyuleg-ul rApe' cnyHoM nomKe' cPeAHue cKopoctn n xapaICTeP n3MeHeHLIn rury6uH sa crsogxofi qagrbro. CE troMorqbK) paccqnrblBaercf, noJle cxopocleft, cpaBnnBat Koropbre c Hepa3MbrBarcrqnMrr c3opomr-E lrorN(Ho ycraHaBngBaTb rpaHHqbl panMbrBa. 3nar ruraironue pasuepu ao4oaop<rnru* ror, r*"u"*Ertl paccrotnnr Mol1ro/ cooplDKeHurMu B cucreMe. . , ,.., i

5. cpaaueuun pacqerHblx rI oKcnep'MerrnulbHbn( AaHHbx no*a3'Baror Hx npueMJreMocrb, MaKcu-nrLso€ orrlroneHne He npeBhlruagt tyo-l0o/o.

l. IlocraHoBJresue Jfe I sacegannr | .llir 0l-25/144 9r,22.12.2v22r.
SarrelrrcraeuHoft rouuccnlr no o6ecn;,reur.ilo I Z.ncfo"nia M.H. rorrrmrircnaroqeHrareyngrilx
fcsonacsoro rporycra rnBoAroBhrx, Bor H cere!, | 

- fioar;iiyft "r:;,;d;'il-ilJtiir"r* noqrercr-cErsHr{ro onacHosrH cxoAa rrasr.rH u onomneft. 
I rnfi; K,{. trl., :booi tiri;#Ji,,*d&.ffiffi;
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vii#ixzz2KEdIaIBU
3. Htffi-M. p.-bo""ptueHcrBoBaHue ro1g-ryYxurf'
-' 

J"toaot pacqerHoro b6ocnonaunp il&JlpoeKrlrpoBa'

Hne peryrf,qxo""tn* 
"oopy*ennn' 

e&4 M'; 1992'

Ui;;i;'1.':*aiitov X.J. . stlqv or sub'

J"ii ;""t flow oarterns €onsftined by a com-
57 c.

4. Qakje..v. M.s:,.s"$,ggd::*:l':ilJ.:1"'i:flH I l#*:tu, i;*xlil.ilf'"."i;hf#?riitr,
#ri.;d*:i#'iCfiv'JAHR coigrdgs- Mridrid a. studv I mounnm nv€r low P'rlw'D '"""r;;;.i6p.oigt

l#$,ffiig*fiH,ri;H"ffi###lilr,ll l :*i.$,, ffiml"lt i ili;?fi ifr""'ff"* 
.--.

5. Kannnoa O' CorePmeucngrytj:P*g
"Tffiffi';ry^lMxou6n-ffiff'flh3#;o. uii-vp""-i C5., bixues M'P' Ilpoeinnpoaa'

roM6r'rHuDosaHrfiilx aau6. Mo'
*:*iyxmm ffiT8:iffa'Hrilxilrp;-.i*, tiurxeqr, zop:,:?. :'z."ilfriirfit;;;- ;i: ; nakiev,- M', 

- 
sh.ukurova

'' s'.-," tiro t-it n-'l ., x 
"i 

ito n x :l-,-sJlt. :f ig

54

Cyo frrcrrarnrrn KncMr rcrps3AprapArn n6opar xou6nnauucn"tt"" o*rTnlH,fi#:fffid#;;llli

Srrnes M.P.l, Xaann6eror A'E t, flxy6or K'T'l' Mluteu'H.'' AcauauncoBl n"tr'

,Toutxexm uppuzct,us ea auutrorlfirxyt*"." ::?i:;;;;;;-,,yxi'o'inop" 
uncmumvmu Muntuil mads4om yuuoewu'

memu,'"vedaeeyuytrcutuxxazopam" u"n'9*utr;;;i(;i'4""*'^:?-!-l:"*6nwacu' HvrEc

Cys yrxasaArra" ,gr*r-i"rp"ogpnapc?f lgl3i xotl6irnaqmna'o' n"'6'"-*d"t'"-yxqnncu ru'rna6 
"lr$nrax' 

Eyuail

KoH'pyr{wi cyg yrrasuais;il; on rrgl.nnJ ffi9;ilt,ry-a"iir1 xairqnnnxnapr'}r 
'bH}r 

*axannrl bB"rf*,

r{yrofpnuru sa Aau'asr *rpro(F ryraunax noxrrAa."ox,tii 
"nn"x'o 

p"*'*t'r dd;;;;6' il;tAf: .lg:Ilu"*ar Ba Ha3ap$fi

x3nanuunap onn6 6opunAr,r. orsrir. xapa6Hnap *no deprrrar. [au6irnHr_cy-s fr."n,it"* l$4cilll y3yHnntrrnnnr 6yryn Aam6a

v3vHnltftrra rnc'aru 0,0 AaH xnsrax Elnrax xonar ! tyH &nu'onnnxrn ,"'on"u'itnl 6ln*t"i gA'''fi u?]$naAa eca e'rnm 6y

i rroar 0,s *ax rarra 6lnrax xonar yqyH o"p*r"r. bi#Jpilllii]iipei r"*6a-fr"t rya yrraratnra' $cnnAa RyrAour or$u

naiAo 6ynrun, xaM rabcnpnaxrax ioar aa 
"ory1.wnoindnr 

aparratu,ys roxt""qqad""tt*ryi.1..::.LnapAa rcsnmnaPHll

ofinnnun yHngepcannrm Ja urnt,|nlxr-nop".,o"r""irli'r"iap,ln rtoxyirrTnapnil oyr"HcyHnur afl]trylaHAr' EyHgaH raurFp]l

Vsaxgarn "y".rn """r, 
y.opuun, fiYnAou o,g,rfgam cy" 

"a;t| 
lsraptrulra ttoc 

"enitacnrir$ 
aHrrytaHAn xauAa ynap Beprx[an

figrnru, crBoprAa uo*",i1*'l*,ixfrhq". rrr"rondi o"""n" 
"nt'u' 

"*11!; p"o' y'v" nuua6 un[nnrax' Eyxga racana

orl$MAa nrrnynbcHl,rHr or'"nrt tfottytllltrxHl. ra'o,'[n**n "*rnaa Lry1afl,l' "apbi' 
caglaHltlu r€hrnailaclrHn 

'{guAa

Aau'axnnr 
"y" 

Fo.rorrl;;il;;;ptrAaru fyqoul ir'r'r yqy' esunra' xoremc iapaxdrxnnr 4r$$epe'qnan reHrnauacuHll

sffiaur op{anu eqrnran. crr$,rnr,ru'creopnAarn reonr,rinu,'sinAoP oItlMl1y.ipt"*" re3r}llolx "t:ly..pn'*"n' 
YgaxAaru ea

RynAour or$,rilAaru r"*n*Ipl'" xr,--6n",i n11g9i;;n rixinO $rnuHra*' ili"*ye euuunap4ar $aPPr paB$u,Aa fiynAour

offr*, nKf,nra ryp6yneHr apanauys 1o"""1 q13t'i"r"on,i''t"p x'n^Oinraii"acocni Ea filnAour o$lm uarxryAflllru

uxo'arra onr.raH. Haoapuii euuunapdn ,**"prrr"r,rdn tan'$u{-n"p orlnax coliruinnpnlll KoHt'$pnu narurcanap 6epgn'

Knueuanrna",,"p6o.io',,*"tm:',W:Xn*yf fj j:llrtst:ii,"i':liiilfi f ':i:r##ilffi iifi tl
rTauseumquil uHcmumym u,ilceHepo(t uppuearluu u tltexa,u:tctt4r:t::r;;*o xoinilcmea Haywto-uccaedosamettwKo?a

yHwepcumema, 't-ocydapbmeeuuan codoxoenicn*euuan aucneKqus no ';;;;;;- 
f;;"1'Anui' Kaparwmaxcman' HyrEc

parpa'orana *or.r"/;;;"*ffiiil*i,i"""""r r."c;;"o-r*rmroi r"sr'o ns'rerpaeApoi. Taxar roxcrpyor$r no3Bonf,s'

ycTpanfrb HeAosrsn(lr rrlilifr ;ffiil{.1:l*6;rra"inyor"a p"tu"""'i otottotih u o6xoA nororou c xopnn' Eunr

npoBeAe'u s*cnepnu"rrranbHbre !r reoperuqec*[" iraan*,ro-rir,nn. yciaxoEnlri s"'""o"" rapruna o6rexarnn' Peu'lexw

saAaqr A1f, cnyqat, KorAa orHoureHxn AnrHH "*"ot*i?'*lfini 
ennte n""Ou nixirue 0'5 6una AaHa B npeAggyqe$ 6rarbe

BAantofifiaTbeAaeTcRPeueHuemla"lqrlgll.ra',KotAaoTo@oTHoueHrte6onsrr.eo'S.SKcnepnMetfia,rbHoydaHo8neH|
HaJrltrt[e cnyrHoro noro*"'a" crsoaHoi qacrbK, , no""nl*ro cna6oeosuyurenuoro RApa, geyx oox ryp6yneHTHoro ngpeMeunBa

Hnn n noArBepr(AeHa yHuBepcanbHo* c""n931"iu"* "*opo"ttl''fry4" 
nde'{"tntoro teoperruecxoft saBrcllMosTl

lllnuxruura-A6pauoB[qa. Xaparrep n.u"*"*,"-yffii'"og" nl*'t'xe o6nas'rn ottat'.n a s*pe x B cnyrHoil noro*e orn$qa'l

cn epyr or Apyra u a",pasr,rrea'rin B crEop€ ""ption"frio "6t""' 
palara pean[3oBaHa gnn rcnoro6xoroD pexnila c t'l(

norbso'eH$e* nHTerpa$bHoro coor*oule1rnr raparar"prsyoupro saro" coxp;rltnn ,'unyntca B noroKe' ypaBHeHvle coxpaH€

Hre pacxoAa n nnQ$epenruanbHoro ypaBHern" ,eiia"6rreiroro 1151*", ttnn*'*oro cnn *ytl* noroxa 3a cr8mHo

qacrbp K.Mol'.,poBa.nofi Aau6u. jl'eAnOlr<enu iJorernuie s"sn"u,,ocrt.:4ns onpeAene'nR Oopocru noTo*a B crBO!

crecHeHnn, cpeAHetr cKoposil n rny6nnu cnyrHorg'noToK?, Cl(oPOCfln B nApe rl'cnytHom noroxe B oTnllne or cyu$crBy|ou{

peuennfi y..rero ranr"riu'cnyrxoro noroKa, A"y'io' rypOinernxoro nepeueunejnnn' paanuft xapaKrep ypoBeHHoro pexoil

ocHoBltoro I cnyT*blx noro*o'. Cpaanexnn ,uopiirr#*ni-'pJG*nn i ga'"o*tt srcnep"uetnanbHux tlccneAoaanufi gar

yAoBneTBoplrrenbHHe pe3ynbTaTu'

Kinematics ""1'lollii,doql;l:j,ffH,,.fiffiffiHfJl.i::ulll" 
dam with r through part of tetrahedror

'rashrrent rnstitute d rrrigation and Agrieuiurat Mechanization t i!:{Se;mn*4y'r*i#l::;Wi
Th€ construction of a combined dam with a through paft of tetrahedTl:lf.bon developed' This kind of construdion elit

nates the main disadvant"g;;i*"t"rproofing. and 
'peimeaure dams, namely t[" o"p$t of iocar washing, and the bypass fl'

from the point where *" iliiilJ'.;'Ii5'lnoi5in"". ffiffi;;dilii tl;;4idireJjrcn has been conduded' Phvsicar prt

esses were estabrished. The sorution for the case "h#i;;;;i'r 
oi ttre rengttr o?tne perm"aule part of the dam to the lehgth

the entire dam 
.s 

ress than 0.5 was given in our-pr"uiiu-, riirr". rn t i" 
"ttLi", 

il,. .orution is givdn for-a. casb where this ratit

-qreater than 0.b. The erp"iirinii *u"ared the drriiJn iii-i[irriLnn" in ttre witer'permeaule part ol the. darir' the fomatior

i row-impad coro and t oo iuourint inrerference "";;';'fii;ii 
in" u"roc,tv pril'ghi". it universar and obevs the theoreti

raws of shrkhtingabramovi;h. n1- 
"rti"r" 

sotves tneirdffi to; a ;quiet" r;ode.fi'this cego, the probrem is sohed by apply

the integrar expression describing the raw..of *n""*ritio'i ro*"nti,r in tn" i;: th; 
"qraiion 

of conservation of ffow and

differentiar equation ot un"uCn",iriiJn written tor tnJsaieiiiie n',v uenino the permeaole irart of the dam' EarFssions are I

'os€d 
to carcurate the velocity in the cornpres.ion..t r:dim-.u!rrg" veloclty 

"ttl'oJiirtin 
tne satellite.flov'' and the velmitie

the core and satell'rte nowl-fri 
"ont 

ast to the existing solutions, thl prcsence of satettite flow' two turbuleni inter*rence zot

main and sate*.rre *rr"nt" 
"itr,.-o'ii"i"i 

*"t", r"u"r !ri#il'iJi;;#-";;t'fr-**prtison of theoreticai'solutions with

perimental etudies gave satisfa€tory resulb'


