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MATEMATTIIECKOE MOAB'Tf,FOBAHEE TTFOqECCOB HAKOTUTEHE T OCAAICOB
N OPOIIIEIJTIfl ITMII TOPIIbD( N IIPEAIOPHbX 3EMEJIb

@Hcaca C. X, d-p c.-x. uayc" Tannqnrcnai urcmilmw utilceHepos upwm,w
u .ilsauu3atpan cem@ xawigne, z_ Tanxewn Vsfiercucmut

@)Kynauoc .1, Tatnatncnai ucrmrmw rot rcarcpos tlppuearyat
u ilstaru3atry et rcK@o xoanicmaa, z. Tann<qtm VsfieKrcmon

MATHEMATICAL MODELLING OF THE PROCESSES ()F ACCUMT]II\TION
OF PRECIPITATION AIYD IRRIGATION OF MOUNTAIN AND PIEIDMONT LI\NDS

@Imo,S'' Dr- habil., Tasl*ent Institate of Irrigotion and Agriatlnml Meehonimtiur @fuwt,
Tashlrent, Uzbekistan

@Iumanov A., Tashkent Institute of Inigation and Agrianltural Mechanization Enginms,
Tashkent, Uzbekistan

Anxommlua- B c-rarre 4peAcraBJrena uHQopMaqnfl o aoAocna6xeunn BuufrpqrouftoB B
ropHED( u [peAropHhD( pafionax, MeToAD( noAoc6epexeHur, B ToM rrncJre oporueHnfl (aoxnenofi
ro4ofi), nnoAopo,ryrt [olIB, sbeMoK n c6opa MecrHbD( crotrnhD( BoA rrpu KprrnqecKofi nexnmre BoEr
Ha BlrHorpaAHlilcax. Ka)rrutfi us Hr{x {parro orrnciur H cAeraHbr BhrBoAbr, B HeM Tarore
paccMarpHBaerct Pa6orq npoAeil:urnal c I{euoJrb3oBaHHeM BbrrueyfioMrrryrlrx Mecrrrbp( MeroAoB
c6opa cfi)tIIIED( BoA, a ralore peKoMelrraq{r{ uo oporueu}rro BnHorpaAHr{KoB B rrpepopbpL

Abstract' The article presents information on the water supply of vineyards in mountain and
Piedmont regions, methods of water conservation, including irrigation (rainwater), soil fertility,
surveys and collection of local wastewater in critical water shortages in vineyards. Each of them is
briefly described and conclusions are drawn. It also examines the work done using the aforernentioned
local mefhods for collecting wastewater, as well as recorlmendations on the irrigation of vineyards in
the fircthills.

Iouoqeeue crosa: nperop'Ele 3eMqrut, rlpoqecc HanorrlleHrrfl, MareMarl{qecKoe
MOAeJIUpOBaITEe, OCaAKTA, Opo[reHr{e.

Keywords: piedmont lands, accumulation processes, mathematical modeling precipitatiorl
irrigation.

Boaa rsrterct licrovrrl{KoM xI{gHI{ .qm nro6oro xr{Boro opfirun3M4 BKJIroqa[ pamegnt.
Oprannsu pacreHnfi flBnterct HeorbeMneuofi qacrun ero nnyrpenueft crpyKTypbr r,r oxiil|brBaer
HerlocpeAcrBeHrloe BJrI{tHue Ha ero pocr, pir3Brrre, ;poxafiHocrb r{ KaqegTBo ypoxar; cJroxHbre
(pHsuolontuecrcre npoqeccbr, TaKIte KaK rpmocnrrres; rpoHCrrlrpaqug Ir AhD(aHHe, rBJIrrcTct
HopMturhHbrMl{ I{ IIHT€HCI{BHhIMI. Bnrorp4murcl tBJrffnrct orllocrmenlHo saclaroycroft.uarnm, I
AaBarb 6orarrre poxau (1).

Curpnon I(. 8., Mam"aSap -II. M. s eroeii paEore <rCa,qororcrronn noAlro6ro pao€Morpepr, rcar
BI{HOIp4A pacxoAyer BOAY ua rpaHcn4parlHro H AbD@Htre, Nlf-. npoH3BoAcrBa opraH[qecKoro
BeulecrBa. flo 4armurrl 9Tlil( aBTopoB, B ycJloBrrrD( I{enrpalmofi AruH, B rracrHocrg Ys6egrsraHa,
4rr c6opa I qenrnep Br.rHorpaAa Heo6xo4urvro 44-50 rra3 ro4u [1].
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Hapray c rpyrrrMrl c$eparvna ceJrbcKoe xo3f,ftcrBo rlr'paer BaxHyro ponb B 4arrrnefrmeu
yxpeulr€fiHn ;KotoM&r€fi cr?anb{. B ycJrotfir*x fiexss'rxfi qocxrelutefi soAbr rrpr.lMete}rfie

no4ac6eperatou{D( TexHoJlomu np}r BbrpauIHBaHHH BbrcoKoKaqecrBsHHoro }rpoxuu B caAoBoAcrBe

flBJtflgrcfl Ha[6onee saxHofi H aKTyanbHofi rAAaqefi. OcnosLrBaflcL Ha AocrldxceHr.trx HayKn B

pa3Brrrrzr,r arpapHoro ceKTopa H noBbnuenus 6larococroflHuff trroAefi, Ha rbrcffqeJlgrnnfi onrrr
npeAKoB, yBerErIeHLre Elo.qopo,ryrt ceJrrcroxosfrftcrsegrED( WoIr'rtrr, upolrcBo.rlcrno o6nnrHoro ll
BbICOKOKaqeCTBeHHOTO ypo)Kat, BHparIIr4BaHI4e B EpeArOpHbD( 3OH!X pa3[r,IqHhrx nnO.q,OB: TaKI,tX KaK

BUHOrpalt opex, Mr{HAarrb, trfpaeT BuDKHyro poJrb.

fl44 nos4enblBannt BI4HorpaAHr,rKa B ropHbD( H rpeAropurx paftonax Y:6ercncrana, nan6onee

ef,$exrnnrblMl{ fiBJITK)Tct ropoAa Kr.rra6, Illaxpraca6:, .flxra6ar Kanma.qapruscxofi o6lacrn, ropoAa

Yp.yr, Cavaprcan4 Car"rapran,4crofi o6nacrr, fopoAa Eafrcyr, ,{enor ClpxaHaaprprHcrofr o6lacrn,
ropoAa AxaurapaH, flapxenr n {npuur Tarunenrcxofr o6nacru.

Bu6upar Mecro AJII BI,rHolp4AHHKa B ropHbrx H flpeAropHux pafionax, neoSxo4nno o6parn,u

BHuMaHne Ha: MOul4Ab rroCaAKH, Kqropa.fl.rIoJ'DKrra 6nTb ne MeHee 10-15 rerrapos n Heo6xo.u4Mo

TaKXe npeAycMoTpeTb Bo3MoxHocTb ee pacurHpeHr.rr.

9ro6sr nMerb Bo3Moxnocrb MexaHr{3r{poaaru pa6orhr no [ocaAKe Br,rnorpaqa ]r yxoAa 3a Hr{M,

yKnoH rurolrla4l{ He AoJTx(eH npeBbrrlrarb l0 rpaaycoB, ecJrr nnoqaAb rrMeer ylclroH! ro Aornren 6urrr

BbIpoBHeH B BI{Ae (qeceHxfiD. Braxnrre 1,.racrKn cKrror{oB, Koropbre He raK Jlerrure rl c]Drlre JreroM,

fipfi roAHbr Alrr Br4HorpaAHr{KoB.

flocaqrs BI,IHorpaAa Jlfrue pzrcnoJrararb Ha roxHbD( cKJroHiL\ 6onee nrrcoroft 3oHbr, qro6sr

coAep)rcalrrfie €axapd B fieM Sarno BareoraM. EIt JlJFrrrrero flsnorbsuasfiHn AoxAeaoii rog-sr,

BI,IHorpaAHhre pt,qH AoJIxHbr pacnonararscr noflepeK crsroHa- Eun yrnon 
- 

5-10 rpa4ycoe, To prAhr

Br{HorpaAa 
- 

pacnoJloxeHrre ryqrue nonepeK cKnoH4 a npu yxiroHe 6otee .re}r l0 rpaAycoB 
-

nocaAKI{ n} {tIIe pacnonalaTs B BtIIe (oeceHKI,I).

fhou1a,4s, rAe npeAnoJlaraerct pffiMetrIeHpre BlrHorpa4Hrr(a, Heo6xo4nuo rulareJrbHo

noAroroBl{Tb. B sanllcuMocrx or copra Br,tHorpaAa, notrBeHHbx H KJll{Marl{qecrurx ycnonnft,

oflpeAeJrrerc{ KonrqecrBo ciureHrleB Br.rHorpaAa Ha rax.qufi reKrap np€AropHgrx pailoHoa.

Cyruecruyror onrl,rMaJrbHbre pa3Mepbr B pa3MerrleHr,rr crDKeHrIeB BbrHorpaAa. PaccroqHne Me)r(Ay

prAaMr.r BrHorpaAa 
-2,5-3 

M, a MexAy qDKeHrIaMr.r B KaxAoM pr[y 
- 

1,5-3 u[2].

O6tercmu u,uemodu uccnedoeauun

B ueanx coBepueHcrBoBaHnfl TexHorornu oporxeHnr $pyrronbrx ca.qoB H BnHolpaAHllKoB

Ha ocHoBe HayqHblx nccneAoBanufi 6rnn npoBeAerrbr HayqHo-[ccJreAoB:xreJrbcKne pa6oru B

QepnaepcroM xossficrse <HoprrayrrauH oraD.fircra6arcxoro paftona Karnra4apnuscnofi o6aacrn.

flpeanoxeHHafl 3KonoMra.recKafl 3oua pacnoJro)KeHa B xoJlMl4crofi .Iagrn Xagrorcxoro xpeGra

eanaAHofr BerBI,t firccapcroro xpe6ra. Ha AanHoft Sepue Br{HorpaA BbrpaquBaercfl no cxeMe 3x2,5,

3x2. flosroMy, KonnqecrBo ca)KeHrIeB Ha raxgufr renrap o[peAenf,ercfl no cJre4yrotr1efr Sopr"ryle:
10000

K=-,
a.o

rAc K 
- 

Ko$I.Iqccrso c&)Kclrq€s FIa I rcKTapc; il 
- 

paccro*rrx€ McxAy pnxavrn; h 
-paccTorrHHe MexAy caxeHuaMr{ B pcle.

Blaxuocrb [otIBbI] HaKo[JreHHarr 3a cqer ocaAKoB B Hrl3r,rHax Yg6exncraHa, HeAocraroqHa

AJrt xopotxero ypoxuu BltnorpaAa. Blaxuocrb rrorrBbr perynupyercr opomeHneM B onpeAeneHHbre

nepproAhl Bereraulln. B ropnrrx il K)pxbrx paionax, rAe roAoBoe KoJrnsecrBo ocaAKoB cocraBJrrer

450-500 MM, Bl{HorpaAHuKH Mo)ruo opoffenb l-2paza.
Taxxe Bax(HhI cBoeBpeMeHnafl u KasecrBeHHaa o6pa6mKa rtor{Bhr, yHurtroxeHr.re coprurxoB,

MyfibtllrpoBaHlte, c6op MecrHbrx croqHLD( Bor,r nocaAKa 3arqlrrHbrx AepeBreB u Apyrue

I6I
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arporexHl{qecKlre MeponpuflTrrf,- 3narnre arpo0rsnuecKl,Ix csofic"rB troqB uMeer Bargoc 3narrcurre
Nrsr noBbtllr€rlr{ff ypoxafitocrr. @xgr'{€cxfie cmricera ilr>{B *t $rsn.recxxe rpor1eccbr,
npoucxoA'ulue B HIrr[' orHoctrct K rrucJry ocHoBHbIx rfarcropor Qopmxpomrm nouernof,
np4poAlr. floerouy 6onsnoe BHuMaHrre JAencercr rD( E3yrreHruo [5, 6].

Mamenamuvecran .uod ert s adauu
flocrpourvr MareMarHrlecq/p MoAeJrb oIIeHKH ct<oruenufiocqApoB. O6ruar ruronln{r. 6acceftna

nplAa Ha rfc[blTar€JrbtroM [oJlr{rore n Qepuepcnorr xqtdctse <<Ilopnryunn ora;) @craBrrf,er 2P u
B IIInpmIy, B AIII{rry 3,8 u c rny6nnofi 2 rrr, o6ryg:i oftrey-EarcrulerrHoft soArr cocTaBJrreT t7 l.

BnnqAarorqHe oc4AKI{ Qoporpyor noBeprurocrtrbli cr(x n cnoco6mnyror xnrencn4rxaruu
Qnsnro-xzMnqecKrx npo'IeccoB pa3p)ruIe*nr rpyrrr4 nile'e'r{ro cr{Jr crlenne'rr sacr'r(,
I{3MEITEHI'IO MiIgCf,T TPYIITA B P€3YNbftII€ HAI(()IINCHEI BIAIf,.

Balarefirunrrr Qarroporu, Blnrrnr<trqru npourgxy x)Ibr noA Bo3AaftgTsI{eM ecrecrBennoft
uecrnofi BoEil, ,Ellfr€rrc . Qopr"ta, ;rlmna x EerrrOH Ca1IoEa l\6una AetpqAarg[ rotrBbr 6Onee
aKTI{BHa Ha cKnonilx, qeM Ha paBHuuax. Tomrtrna yrae[Emryr cKopoc.TE rroror@ 14 yBerqril{Baer
rflilny' Caeaycr oTHt}rr{Ts' rrr{} rqpyflrrilc, rfxenlre qerffrfi fi Hrfi(posrper-d}r $64rag H&xoA.*Te,
Ha AHe ngToICa BOAbL a nerKHe rracTurlH ABUXryrcr uo IIOD€pIBOCTn BgIIIOT0 11uro1a.

Mqaelnporanue paccMarpnsaeMofi 3qlatm sa ocnoBe MerqAa BqAHoro 6a.uanca
flpol'l3BoArrrcr B ABWqpHoM npocrpaHcree X'Y, npu sroM ocr X- pacronoxega BAonb cnycKa
cKJroHa' a ocB Y 

- 
cJreBa HanpaBo. Merol BoAHono Sananca ocHoBaH rra cJreAyrouleM 3aKoHe

coxpalreHrrf,i Nrf,' ruo6oro o6teua npocrpancrB4 orparu[reHnon) nenolopoft nponrao6noft
rloBepxHocrLK)' I(oJII{qegrBo' BolueAluee BHyrpb gToR) o6rerra 3a BbrrrgroM ICoJII{qecrBa BoAhr,
Bhllllerluero Hap]DKy' AOJDKHO paBHflTEct yBemqeH[Io (rulr yMeHbrueHuro) rolnvecrBa ee BHyrprr
AaHHoro ooreua [3]. 3ro paBeHcrBo cupaBeArr{Bo Arrx ruo6oro rpoMe}KyrKa BpeMeHr{ u Ms
nn6ono IIpol'I3BonhHo B3ffToro [pocrpaHcrBa, orpaHnsenuoro rarrrruyrofi noBepxgocrr,ro.

flpnxo4nyo qacrb fiaranca,BJlar[ B paccMtrrpnBaeMou o6reue 6yaln cocraBJrrrb:
- oc4AKI{ x' BbI[ilBIIrlre 3a paccMarpHeae]ruft nepl{oA Bp€MeHH rla floBepxgocr5 BErIeJreHHoFo

oGrervra;

- Ko[[qecTBo BJIIIII{ 21, l(otr.(9Hcttpl4orqeffctr B tloqBe rr Ha ee troBepxggcTr{;
- xofi*Ilr€crBo BoJ[EI ]#1, noor5rnxrruefi fryfe]f rroA3eMHOfO npr{TOK&;
- KorllqesrBo Bo[bI ]1, rlocryrrl{Bruefi sa AaHHyIo rrlroulaAb qepe3 rroBepxgocrHhre BoAoroxr{

(pycnonufi 14 cKrronoBuft cror).
PacxoA BlIaru H3 paccMilTpl{BaeMoro o6reua Moxer ocyqecrBJrflTbcr cneAyrotrIr{Mrr 11)ruf,Mr{:
- I[cIIapeHuaM 22 C [oBepxHocrl{ BOAET, CHera, [oqBht, pacrr{TeJIbHOTO rIOKpoBtu
- OTTOT{OM BO[hr w2 nyreM rrOA3eMHonO CTOrca;

<)TeKaHneM Bo.ftl l2 noBepxHocTHbtMlt BoAOmr(aMn (pyclorufi u cxrorrosbrfi ctor);
- I{cnoJIb3oBaHIieM BoAhI B xosnficrBe v2 (6esrosBparuoe ucnolusoraHue).
flyc$ u 

- 
H3MeHeHlIe 3arlacoB BJran{ B 6accefiue. B aoorBercrBr,ru c rrpr{HxrbrMn

ooosHa'reHfinwtr o6ulee ypaBHeHI{e latanca BJrar[ Arrr rrpolrsBoJrbHoro Korrr]?a rl flpor6Bonbgono
npoMOKyTKa BpeMeHn 3aflurueTcr B BtrAe

u:x*y1lz ttwt-22-12-w2-v2 (l)

flpn $rparyilBanvu BHrIorpaAHHKoB I{s ropuhD( paftonon [epBhrM cnyqaeM rBJurercr ro, qro
BoAa, HcnoJrByeMaf, Ant rlocnerFolrll4x 6opotgr 6yaer noAaBarbcf, rronepeMeHHhrM orrKprilTrleM
KpaHa.
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.{m peuennt 3a[aqrr 6ruo [crroJrb3olslro ]?aBrreune Cen-Benana, cBr3brBaroqee BDrcorry

cror6a EoAbr c figroxoM, r EcrrouorarefiL$oe )fpalrrcnr{e, 3qAsrolr1@ noe$$*nrfieHTLr Brrxrhrl:}Hr{fl

rpyr{Ta [5]. MareuanuuecrcM MoAerrb, cBx3uBarcEax rrry6tn{y f/c nmorou p:

AH AP AP

---=-*-- t +U
At Ax AyJ

t=-*.f+k-
0t:

Q)

(3)

[\,n,,
[&, 

:o'

":fi,ft* 
r'wY -i

H+Ho

H=Ho

i2io

i<lo

(4)

rlief- Qyrrum, 34Aalouat creneHb BruTbltarrm n odracm; lr - Hcrorrunr BJram (l); fr 
-roeQQHIIneIrr rlpoMoKarrnr:' kz- xos0Snqnerrr, gamrcrqrfi cxopocrb Btrr.rrbrBarr[r; H 

- 
Bsroora

BOAflTOnO mon6a; Ho 
- 

esrecrsennrrfi )ToBeHb f,ols'ti Ei:

HaKIIOHa; Tt, Tz, A- XApaKreplrcrEKrr TeKyrrecTH xrrAFocrE-

; l' - 
ynon

Marelrarlr.recKu MoAeIIb Q\-g) rpeAcraBJurer co6of, cucreMy ruaQQepeurutaJrbulrx

Spaaaernft, Nt. pemenru rcmopofi nprlMeHrercr Merog gfinepa-Kouu I4l. Ma lqo6crna
I{CCneAOBaHI{t MOAeJII,I COC'TaBJreHa roMTlbrorepEat nporpaMMa MoAeJrr4l}oBarrnt HaKorrJreHr.[t

oc4rKoB B l{HTerp4posaHHoft qpeAe rporpaMMupoBaHru Delphi.Ilporpaurvra upeAna3garrena AJrr:

- IlpoBeAel{ue looMnbrorepHom 9Kcnep[Merrra uo BErnaAerfuro oc4ru(oB B BuAe cHera IrJnr

Aor(At rr ocor(Aenr'rK) rD( Ha floBepxgocrb c 34AaHHbrM penreQou;

- 34AarrHe ocEoBHED( rlapsMerpoB, Xaparcepu3yro4D( rHTeHcI{BHocrb r{ TIIII oca,qtr(oB,

Blryrpeffirce Metraflftrr€cttoe asauruoa€ricruxe 3JreMeflTon o€aff(ot, Harctron a penreQ ernonq
- BhIBoA Ha gKpar B rlpoqecce KoMnbrorepHono gKcrrepr{Merna suaqennfi u rpa$nron

ocHoBnhD( BED(OAHbD( XapAKTepIlCTnK.

Pesynom amw uc cn edoeauun :
- nocrpoeHrle MareMarxqecnat MoAenb pllfl. pacqgra cmorurennft aoxAesofi BoAbr,

JAI{rhIBaIouIaf peJrbeQ uecrnocr4 roJrr,lqecrBo ocqAKoB, crerreHb rrpoMoKanru r{ BrrrrTrrBagrlx

rprffa;
- peltrenne Mar€Maf,IMecrofi MoAeJrrI c rroMorrtbro qnclrenrrom Merola;

CO3AAHA TryOTPAMMA AIff PEAJII{3AIIUI,I MOAENI{;

- rIpoB€IeH p{A tIIrcJI9EHbrX 9Kctt€prrMerrmB [r cAenaH atflan'flds pBylrbTiiloB.

arl\' ( an\'

-|+l-|ax) lay)
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f
I
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rlpea,,al'aeila{ T€xfiIlKa fi TexnoJlo{rrr qpolrlerrfl* cosrorrr ns rpy6oupoaog5orx cer14, rrro
o6ecneqnnaer rorrn(rcTb r{ perynrpHocrb B uoAocna6xennn.

PercuenqteMaf, TExHHICa opolueunfl, ocnoBarra Ea rrpnHrllrne c6opa rr pacqpqAeJregr{f,
Mecrflb[x crorIHBD( KA' I{ Moxer 6rrrr [cnonreoBana npx ol]olueHl,rn caAoB H Bt{Horpa,qHI,rIoB.
opourerrre ocylqecrBlrterct rryre' pacqpeAe,'e'E o4r'ar.oBo'o K)JrrflrecrBa Bor'r Ha otre'b
MaJrhx paccrorflrf,x (1,54,0 u).

Hosa-fl TexHoJrorEf, opomeHnf, 6rura EctroJra3oEa[a AJrf, opotueulrff Brrrorp4Aa Epfi c6ope
MecrHhI)K crorIHbIX Bo.qbr B ycJroBn D( EexBarxtr Bo&r, T.e. B lleplroA c HrcIrt tro nx)Jrb, KorAa
rloroAa )KapKat I{ BnarKHocrb HlBKafl. flpeanaraeuafl Tercronornr yBeJrrrqma ypoxafinocrr
Br{HonpaAa.
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