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"TUMMUMCX" - HartmoHaJIbHBINA UCCIEA0BATEILCKUN YHUBEPCUTET,
JOKTOpaHT Kadenpsl «ppurauuu u Mmenuopanumn»

Caiiduena HOany3

['11aBHBIN crIeNMAIACT CEKTOPA METOIUYECKON

MTOMOIIY aKaJeMUUYECKUM JIUIESIM U TEXHUKYMaM

COBEPHIEHCTBOBAHUE TEXHOJIOI'MU KAIIEJIBHOI'O OPOLIEHUA
CEJBbCKOXO3SMCTBEHHBIX KYJIbTYP

d http://dx.doi.org/10.5281/zenod0.0000000

AHHOTALUA
Opomienue - riaBHbIA (AKTOp MOBBIIIEHHUS YPOKAMHOCTH arpapHoro cekropa. YrtoOsl
MOBBICUTH 3PPEKTUBHOCTD, HY’)KHO MOJIEPHU3UPOBATh PEXKUM OPOIICHUS, TEXHUKY I10JIHBA, BBOJUTH
MHHOBAI[MOHHBIE, HOBbIE 3((EeKTUBHbBIE CIIOCOOBI OpouIeHus. [ TaBHON 3aauel ABIIIeTCs CO3/laHue
MEPCIIEKTUBHBIX TEXHOJOTUH C BBICOKON 3(PPEKTUBHOCTHIO B OPOLIAEMOM 3€MJIEIEINH, KOTOpBIE
COKOHOMST BOJHBIE PECYpChI, U MOBBICAT ypoxkaiiHOocTh. KanenbHoe opollleHue - mojaya BOJbI K
KOpHSIM pacTeHMil HeOosblIMMU KaruisiMu. KanenbHoe OpolleHHe I1es1ecCO00pa3HO NMPUMEHSTH B
pailoHax ¢ apuJHBIM, 3aCYLUIMBBIM KIMMaToM. OHO MPUMEHSETCS HAa BCEX TUIAaX MOYBbI, KOTOpPbIE
UMEIOT MEXaHUYECKUH COCTAaB U BOAOIPOHUIIAEMOCTb.
KiroueBble cjioBa: BojocOeperarone TEXHOIOTUY, KalelbHOe OpOLIeHHE, Y30eKUCTaH,
Ha/IeKHOCTh, PAllMOHAIILHOE HCII0JIb30BaHHE.

Do’stnazarova Sanobar Ataullayevna
TIQXMMI” - Milliy tadqiqot universitet
“Irrigatsiya va melioratsiya” kafedrasi, doktoranti
Sayfiyeva Yulduz

Akademik litsey va texnikumlarga metodik
yordam berish sektoriga bosh mutaxassis

QISHLOQ XO‘JALIGI EKINLARINI TOMCHILATIB SUG‘ORISH TEXNOLOGIYASINI
TAKOMILLASHTIRISH

ANNOTATSIYA

Sug‘orish qishloq xo‘jaligida hosildorlikni oshirishning asosiy omili hisoblanadi.
Samaradorlikni oshirish uchun sug‘orish rejimini, sug‘orish texnikasini modernizatsiya qilish,
sug‘orishning innovatsion, yangi samarali usullarini joriy etish zarur. Asosiy vazifa — sug‘orma
dehgonchilikda yuqori samaradorlikka ega, suv resurslarini tejash va hosildorlikni oshirish imkonin
beruvchi istigbolli texnologiyalarni yaratishdan iborat. Tomchilatib sug'orish - kichik tomchilarda
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o'simliklarning ildizlariga suv etkazib berish. Tomchilatib sug'orishni qurg'oqchil iqlimi bo'lgan
joylarda qo'llash tavsiya etiladi. Mexanik tarkibga va suv o'tkazuvchanligiga ega bo'lgan barcha
turdagi tuproqglarda go'llaniladi.

Kalit so'zlar: suvni tejaydigan texnologiyalar, tomchilatib sug'orish, O'zbekiston,
ishonchlilik, oqilona foydalanish.

Dustnazarova Sanobar Ataullaevna

"TIIAME" - National Research University,

Department of Irrigation and Melioration, doctoral student.
Sayfiyeva Yulduz

Chief specialist in the sector of methodological assistance
to academic lyceums and technical schools

IMPROVING DRIP IRRIGATION TECHNOLOGY OF THE CROPS

ABSTRACT
Irrigation is the main factor in increasing the productivity of the agricultural sector. To
increase efficiency, it is necessary to modernize the irrigation regime, irrigation technique, introduce
innovative, new efficient irrigation methods. The main task is to create promising technologies with
high efficiency in irrigated agriculture, which will save water resources and increase productivity.
Drip irrigation - the supply of water to the roots of plants in small drops. Drip irrigation is advisable
to use in areas with an arid, arid climate. It is used on all types of soil that have a mechanical
composition and water permeability
Keywords: water-saving technologies, drip irrigation, Uzbekistan, reliability, rational use.

BBenenune. BogHbie pecypchl IJIaBHBIM MCTOYHUK KU3HU M KOJIOTMYECKOW CHCTEMbI BCEM
wiaHeTsl. Bo MHOrux vactax mupa uyBcTByeTcs HexBaTka BoAbl. Ilo manueim OOH B mupe 1,1
MUWITHAP]T JIOJIE HEe UMEIOT JIOCTYN K YHCTOW MUTHEBOW BOMBI, 2,6 MIILTHApAA JIIOACH HE UMEIOT
J0ocTym K 0bITOBBIM HykaM. [To mporunozam OOH k 2025 rogy 2/3 nmroaeil moiBeprHyTCsl HEXBATKE
Bobl. O0BEM HUCIOJIB3YEMBIX BOJHBIX PECYPCOB B MUPOBOM MacIlITabe OrpaHUY€EH, HO CTOUMOCTb UX
pacrer. Ilpm TakoM packiajge CTAHOBUTCS  aKTyaJlbHBIM  METOJbl  BOJOCOEpEKEHUS.
Bogocbeperatoniyie TEXHOIOTUH SIBJISIOTCS KOMIUIEKCHBIM PEIIEHHWEM 337ady B SKOHOMHH BOJIbI,
yBenuueHun 3(PPEeKTUBHOCTH W COEpPEeKeHUH pecypcoB. ParmoHanbHOE MCMOIB30BAHUE BOJIBI
3aHMMAaET IJIaBHOE MECTO B Y30eKucTaHe, MOCKOJIbKY OHa MMEeT apuIHbli, cyxoil kiaumar. Ha
TeppuTOopuun cTpanbl popmupyercs 20 IpOLEHTOB UCIOIB3YEMO BOJIbl, ocTaBuinecs 80 MpOLEeHTOB
Ha TPaHCIPAaHUYHBIX pekax Amynapbs u Colpaapbsi.

B VY30ekucrane 3a rog MCHoyib3yeTcsl OKOJIO 55 MIIpA KyOMYECKHUX METPOB, 85 MPOIEHTOB
BOJHBIX PECYpPCOB HCIIONB3YETCA B CEIBCKOM XO03dicTBE. I3-3a TOro 4To OCHOBHAs 4YacTh
HCIIOJIb3YEMbIX BOJHBIX DPECYpcoB (OpMHUpYyeTCS BHE TEPPUTOPHUHM CTpPaHbl, IJIABHOW 3ajadyeit
CTaHOBUTCS PAllMOHAIILHOE HUCII0JIb30BAHUE BOJIbl, IPUMEHEHNE Har0oJiee S)KOHOMUYHBIX BAPUAHTOB
opollleHUH. 31ech BapHaHTaMU HKOHOMUYHBIX TEXHOJOTUH OpOILIEHUS SBISIOTCA KalleIbHOe
OpOILIEHHUE, JT0KACBAIBHBIE TEXHOJOTMH, IIPUMEHEHUE IOJIMATUICHOBOM IUIEHKM WM Tak Jajee.
Benymieit TexHonorueit cpenu BoA0COSPETAIOMINX TEXHOJIOTHI SBISETCS TEXHOJOTUS KareIbHOTO
OpOILIEHUS, C €€ TOMOIILI0 MOKHO C3KOHOMUTH OPOCUTENIbHYIO BOAY 0K0JI0 Ha 35%.

KanenbHoe opomenue umeer apeBHior0 ucroputo. Ho Ttombko B 1959 romy Oblina
3alaTeHTOBaHa  IepBas  KamelbHas TpyOka ¢ KamelbHHMLIAMU. BnocnenctBuum — oHa
MO/IEpPHU3HPOBAIach. 3HAUUTENBHYIO YCIYTY B KanenbHbld 1osiuB BHeC Jlokrop Januans ['nmiens,
HayuHbli coTpyauuk Muctutyta 3emin KomxymOuiickoro yHuBepcuteTa, OH OblJI HOMUHHUPOBAH B
2012 rony Ha nonyuenue BcemupHOM POIOBOIBCTBEHHOM IPEMUU 32 YCIIYT'M OTPACIIM KaleIbHOTO
nonuBa. Ero 3acimyra B TOM, 4TO OH BHEIPSUI KalleJIbHBIE TEXHOJOTMH IOJIMBA, UCXOJSA U3 CBOETO
onbITa NpedbIBaHUS B Takux cTpaHax, kak Typuwus, [lakucran, Cyman u apyrue crpanbl. OH
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pacnpocTpaHsiil BHEIPEHHUE KalelIbHbIX TEXHOJIOTUH OpOLIEHHs, HE HYXIAIOIIUNCI B DHEPrUMU

TOILIMBA.

Ceituac TexHonorust 30 xKaneiabHOro OpPOILIEHUS MPAKTUKYETCs B TakuxX cTpaHax, kak CIIA,
Nunmnsa, Poccus, bpasunus, @panuus m apyrue. KamenpHoe OpOIIEHHME HENPEPHIBHO ITUTAET
pacTeHusl BOJIOM M 3JE€MEHTaMM MUTaHUs, 3TO B CBOIO OuYepe/lb IMOAJEP’KUBAECT ONTHUMAJIbHBIN
BOJIHBIM, MUTATEIbHBIN PEXKUM M YBEJIIMYUBAET YPOKANHOCTD.

DKOHOMMUS BOJbI HA OPOIIEHUE NPH KalleIbHOM IOJIMBE XJIOMYATHUKA, KYKYypy3bl, OBOLIHBIX
KYJbTYp, MIIEHUIIBI U APYTUX COCTABIISIET 0KOJI0 60 IPOIIEHTOB, a YPOKalHOCTh MOBBICUTCS IIOYTH B
2 paza.

Pacuer npumeHeHMs! KanleIbHOTO OPOLIEHHS] COCTOUT U3:

» IloTpebiieHne BobI Ha onpeneeHHbd yqacTok: Q = (60 M3 /ra * S) / T, roe Q — npomyckHas
CHOCOOHOCTH (QUIbTpYIOIIEN cTaHIMK (M*/4), S — momaab opomienus (ra), T — Bpems paOoTb
cuctemsl B cyTkH (16-20 u).

» KonmdectBo opocHuTenbHBIX TPyOOK Ha ydacTke: Lt = Sk * 10000 / L, rie Lt — HeoOXoaAMMOCTh B
OpOoCUTENBHOM TpyOKe (M), SK — IUIOmaab BO3AENbIBaHUS , L — paccTosiHUE MEXIY
OpPOCHUTEIBLHBIMU TPYOKaMHU.

» KommuectBo kamenmphui: K = Lt / N, rne K — HyXHOe KOJWYECTBO KamenbHUI, Lt —
HEOOXOAMMOCTh B OPOCUTEIHHOU TPyOKe (M), N — KOJIMUECTBO IIaroB KaneJabHOU JICHTHI.

» Pacxon Bomer: O =K * M, roe O — pacxoa Bojbl, K — Hy)XKHOe KOJTMIECTBO KarelbHUIl, M — HopMa
BBUIOBA

» KommaectBo mommBHEIX 0510k0B: U = O / R, rae U — Koau4ecTBO MOJUBHBIX 0JI0KOB, O — pacxon
BOJIbI, R — mpomyckHast cnocoOHOCTh TPyOOTIpoBOAA.

UT0oO0b! KanenbHOE OpPOLIEHUE MPUHOCUIIO TOJOXKUTENbHbIN 3 (EKT, TOMKHBI COOM0IATHCS
P KpUTEPHUEB: TEXHUKA IOJHMBA, IOYBEHHbIE YCIOBUS, pesibed, pakTopbl cpelbl MPOU3PACTAHUS.
HaznexxHocTh KanesnbHOro opoleHus uamepsiercs Gopmynoi:

Too=ntup+ (n-1)t

Tron- UTETPHOCTD MOJIMBHOTO NIEPHO/Ia 3a BETETalHI0, €1.M3M.-4ac

tup- BpeMsi IJIUTENIbHOCTH OJIMBA, €/1.U3M.-4ac

Nn- KOJIMYECTBO IIOJIMBOB 3a BEreTAllMOHHBIA MEpPHOJ t- JIMTEIbHOCTb MEXKIIOJIHBHBIX
MIEPUOIOB, €]1.U3M.-4ac

70 ri1aBHBIN MOKa3aTellb, OT HETO 3aBUCUT HAJICKHOCTbH [10aYU BOJIbI PACTEHUSIM 33 IEPHOJ]
BpPEMEHHU MU ONpPEAETCHHBIX YCIOBUIX IKCILUTyaTal1H.

BriBoa. KanenbHoe oponieHrne uMeeT psiJl IPEUMYIIECTB:

-IPUMEHSETCS BO BCEX KIMMATHUECKUX 30HaX,

-IPUMEHSETCS Ha BCEX TUIIaX IOYBBI,

-COKpaIllaeT OMACHOCTh 3aCOJIEHUE TIOYBHI,

-HU3KHE SHEPro3aTpaThl,

-JIy4Illee pa3BUTHUE KOPHEBOM CUCTEMBI PACTEHUH,

-paBHOMEPHOE pacIpeieIeHUe OPOCUTENIbHOMN BOJIBI.

B nopnepxxky BopocOeperarmmux TEXHOJOTUNH BCEX BHJIOB T'OCYJApCTBOM OBLIO HMPUHATO
[locranoBnenne «O Mepax @O0 pacIIUPEHUIO MEXAaHU3MOB CTUMYJIMPOBAHUS BHEIPEHUS
BOZI0cOeperaroIux TEXHOJIOTUH B CEIbCKOM X035HCcTBe» noanucaHHoe 25 okts0ps 2019 rona. B vem
YTBEPKJI€H IPOrHO3 10 BHEAPEHUIO BOJOCOEpEraroIIiX TEXHOJIOTUI Ha OpolIaeMbIxX 3eMisix Ha 2020
roJ1. CoryiiacHo IOCTaHOBJIEHHIO, BOIOCOEperarolue TEXHOJIOT Y BHEIPAT Ha 43,8 ThIC. ra, U3 HUX Ha
XJIOMYaTHUK — 24,8 ThIC. Ta, MIOAOBHIX KyJIbTyp — 11,4 ThIC. Ta, BUHOrpagHukax — 4 987 ra, u Ha
apyrue KyiabTypsl — 2 481 ra.
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AHHOTALUA
Kynuiok XyKanurvHUHT y3Ura XOoC XyCYCHSTJIApH, MaxCyjaoT TYpJapUHUHI KYIUIUTH,
allHMKCa MaBCYMMIUIMTH YJIapHU UCTEbMOJIMMIIApPTa €TKa3WIl kapa€Hiapu (3amkupu)aard Oapua
MyHoOcabaTiapHu ¥3apo MaH(}aaTIu TAIKWI KWINIIAA MapKEeTUHT UWIMUHY ITyXTa drajuiall, yCyJl Ba
TaMOWWJUIAPUHN aMaluéTAa caMapaid KyJlaid OWiuin MKTUCOAUET coXalapu YpTacuaaru
MyaMMOJIapHHU XaJ ATHIIa MyXUM axaMusT kacO ataau. Kunuiok xykanuruga camapaii MapKeTUHT
TU3UMMHHU TAlIKWUJI STUILHU PUBOKIAHTUPUIIIIA FOKOPU cCaMapaIopIMKKa 3pUIINII YUyH, SHT aBBaJIO,
PUBOXKJIAHUII MaKcaAjJapy, BOCUTAIapU Ba YHI'a 3PUILULI YCYJUIApUHU aHUK OeNruiad oauil 3apyp
O6ynanu. Maskyp Makosiaja KMIIOK XY Kalurujaa MapKeTUHT (paosIuITUHN pUBOXKIIAHTUPULI OYilnua
TEruILIM TaKiIud Ba TaBccusap nudoaa STHIraH.
Kaaut cy3map wmapketunr, ©0030p, HCTEBMONYH, KHIUIOK XY>KaJIWTH, O3HK-OBKAT
MaxcyJoTiaapu, IKCIOPT
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IMPROVEMENT OF MARKETING ACTIVITIES IN AGRICULTURE

ANNOTATION
The unique characteristics of agriculture, the abundance of product types, especially the
seasonality, in the mutually beneficial organization of all relations in the processes (chain) of their
delivery to consumers, the thorough mastery of marketing science, the ability to effectively apply its
methods and principles in practice are of great importance in solving problems between economic
sectors. In order to achieve high efficiency in the development of the organization of an effective
marketing system in agriculture, first of all, it is necessary to clearly define the goals of development,
means and methods of achieving it. This article presents relevant proposals and recommendations for
the development of marketing activities in agriculture.
Keywords marketing, market, consumer, agriculture, food products, export
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COBEPUHIEHCTBOBAHUE MAPKETUHI'OBOM JEATEJIbHOCTH B CEJIbCKOM
XO3SNUCTBE

AHHOTAIUA
VYHuKanabHble OCOOEHHOCTH CEIbCKOTO XO35HCTBA, OOMIIME BUAOB MPOAYKLHH, OCOOEHHO
CE30HHOCTh, BO B3aMMOBBIIOJJHOW OpraHM3allMi BCEX OTHOILEHUN B Mpoleccax (LIernovkax) HX
JOCTaBKH MOTPEOUTENSIM, IOCKOHAJILHOE BJIaJICHUE MapKETUHIOBOW HayKoM, yMeHHe 3PPEKTUBHO
MIPUMEHSTH €€ METO/IbI U IPUHIIUIIBI HA MPAKTUKE UMEIOT 0O0JIbIIOE 3HAUEHUE IPU PEILIEHUH ITPo0iieM
MEXAYy OTpacisiMU SKOHOMMKHU. Jlig HOCTHKEHUs BBICOKOM A(P(GEKTUBHOCTH B pa3pabOTKe
opranuzaiui 3(P(EKTUBHOW CHUCTEMbl MapKETHHIa B CEJIbCKOM XO3SICTBE, MpPEeXIEe BCEro,
HE00XO0JMMO YETKO OINpEAETUTh eI pa3padoTKH, CPEeICTBA U METO/Ibl €€ JOCTHXKEeHUs. B nanHoM
CTaThe MpEACTaBIEHbl AKTyalbHbIE MPEUIOKEHUS U PEKOMEHAANN [0 Pa3BUTHIO MapKETHHIOBOM
JESITEIbHOCTU B CETTLCKOM XO35HCTBE.
KiroueBble cJIOBa MapKETUHI, PBIHOK, MOTPEOHUTENb, CEJIbCKOE XO3SIMCTBO, MPOAYKTHI
MUTaHUS, SKCIIOPT

Kupum MamnakaTuMu3 KHUIUIOK XY>KalIUTd KOPXOHAajJapujia MapKeTHHT (HaoTUusTUHU
TaKOMWUIAITUPHUIIIA KHULIUIOK —XYXKaJIUTd MaxCyJOTH eTUIUTUPYBUWIAPUHUHT  0030paaru
daonuATUHU  sHaja  KeHrailthupumi, pexiamMa  (aoJusATH  caMmapaJOpJIMTUHU  OIIMPHIILL,
HCTeBbMOTUMIIApTa HUCOaTaH ajoxuja 0030p EHAANIYBUMHH aMajra OIIMPHIN, pakodaTtéapmort
MaxcyjoTiaap TYPUHHM KYNaWTUpPUII, yJIapHU HadakaT WYKH HUCTebMON 0030pH, OajaKu TallKu
0o30piapra 4YMKapuInra XaM ajoxuia IbTHOOp KapaTwiMmokaa. Kumimox xykamuruma 0030p
MyHOca0aTIapUHUHT paBHAK TONHUIIN, 3PKUH PAKOOATHHUHI YCTYBOPJIUIMHHM KApop TONMILU Ba LIy
OpKaJM axojd TypMyIl JapakKaCHHUHT OLIMIIM XaMJa KaMOaraJUIMKHUHI KUCKapHUILIWHU
TabMUHJIALIA MAPKETUHT (aoIUsATH MyXUM axaMusIT KacO stanu. Anabuérnapaa Kail [ STUIUIINYA,
MapKeTUHI 0o30pJa BYXyAra KejaJuraH MKTUCOOUN MyHocabariaapHu  (aosuialiTHpUII
yciyOapuHy, TOBapJIapHU MIIUTA0 YMKAPUIL Xam/1a peau3alys KWINI MyaMMOJIapyuHU KOMIUIEKC,
TU3UMIIM €YUl yciIyOnapuHu 0030pAa BYKyAra KellaJuraH ysrapuiuiapra Te3/Ja MOCIAIIMIL,
ucTebMoIuMIapra Tabakaiu €HIOLIUII, PaKoOaTAOII SIHTM TOBAPJIAPHU BYXKyAra KEJITHPHUII Ba
yJIapHU UIUIA0 YMKAPUIIHYM TAIIKWI ATHUII, KOHBIOHKTYpPaHHU YpraHuil Ba Oamopar KWIUII Xamja
TabCUpPUYaH pPEKJIIAMaHU PHUBOXKJIAHTUPUII MacajajJlapuHM YPraHUIIHU y3 OJJIUra MakcaJ KUIIUO
kyirad. Kuiox xyxanuk coxacuaa (Gpaonust IopuTyBUYH JEXKOH Ba pepMep Xy KaluKiapuia uiuiao
YUKapUIl KyBBAaTJIADUHUHI KUYMKJIWTK cabaldnu KaiTa HOUIall Ba COTUIN >KapaéHiapuaa
KadonaraaHran xapujopiap TONHUIN >kapaéHU OMpMyHYa KUMMHUMIMK TyFaupmokaa. Coxanaru
MaBXyJ MapKeTUHI THU3UMH, YHM OOILIKAPHUII MEXaHU3MUHHUHI XO3UPI'H XOJATH HKTHUCOAUETHU
SPKUHJIALITUPUII Ba TUBEepcUpUKanusiam Taitadnapura TYiauK xaBoO Oepmaiinu. Uy Hykram
HazapAaH KUIUIOK XY’KaJuruja camapaiyd MapKeTUHI THU3MMUHU TaIIKWI 3TULI OYIYHTHM KyHZIa
no713ap0 axamMusT KacO ATaju.

MyaMMOHMHI KYMWJIMIIK. MablyMKH, MapKeTUHI XM3MaTHHU TAlIKWAJ ATHUIINA YHUHT
MakcaJ Iy Ba BazuQallapiHi aHUK Oenaruinad onum J103uM. MapkeTuHr (haoJIMITHUHT aCOCUN MaKcaau
TOBap Ba Xu3Marjapra OyiaraH HCTE€bMOJ MUKIOPHMHHM aHUKJAIl Ba YHH MaKCHMall Japakara
€TKa3UIl, UCTEbMOJI KOHUKUIIMHUHT SHI FOKOPH HYKTACHUIra 3pUIIMIL, KEHI' KaMpOBJIM TaHJIOBHU
Taknu( KWIUIL, TOBap Ba XMU3MATJIAPHUHT CH(QATUHU OIIMUPHO, HUCTEbMOIUMIAp capuHU
KeHraTupumgan ubopar. Ymly Makcaira SpHUILMNI y4yyH Kyduaard BasudanapHu amalrat
OLIMPHUII Ky3/1a TYTHIIAJIN:

e Kumnuiok XyKalurd MaxcyyoTiapu O0o030pu TyFpucuaa Oatapcui MabIyMmMOTIap TYIUIAILL,
6o3opnaru Tanad, TakIM(HU YpraHUIl Ba YJIApHUHI Y3rapUIura TabCUp ITYBUM OMWILIAPHU
aHMKJIAL;

e MaxcynoT unuiad YuKapyBUMIAPHUHT UMKOHUSTIApUAAH KeIUO 4MKUO, camapaiy UIUIOBYM Ba
Makcauid (paosuAT IOpUTYBUU O030p CETMEHUTIIAPUHY TaHJIAllL;

e bo30p cermeHTra camapaiy camapayid (paoausaT FOPUTHINTA KAPATHITAaH MAPKETHUHT TaI0MpIIapu
PEXKACUHU TY3UILL,
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e TanOupiapHu MOJUSUIAIITUPUII MaHOAJApPUHU Ba MOAJMN MMKOHUSTIAPHU TYFpU Oenruiian,
yJIapHU Ha30paTra OJIMIIBA HUTHXKATAPHU TYFpU OaxoJal.

YMymaHn onrasjna, MapKeTMHTHUHI  MakcaJu HYKTal Ha3apuJaH Typiaud  XWj
UKTUCOAYMWIAPHUHT GUKPH Y3apo ¢apkiaHau. YJIapHUHT ailpumiapd MapKEeTUHTHUHI MakKcaau
MYMKHH OYJIraH Makcumall HICT€bMOJI Jlapakacuja sMac, 0aJIki MaKCHUMall HICTE€bMOJI KOHUKHILIUTa
spulumiad uoopar ned 3bTHpod 3Tcanap, Oomka OUp TypyX HUKTHCOAYMIAP MAapKETUHTHUHT
MaKCaJM WIIa0 YMKAPUINHU WII OmiaH OaHIUIMK Ba OOWJIMKHHU ONIUIIMHH TabMUHJIOBYH FOKOPH
MCTEbMOJIHY EHIMJUTALITUPULIT Ba parOaTIaHTUPHILIaH noopar ae6 Kaia sTaaunap. YUyHUU IypyX
UKTUCOAYMWJIAPDHUHT  (UKpPUYA, TOBApJapHUHI MaKCUMal Japaxajard XuiMa-XWUIUTHHUA
TabMUHJIALI BAa UCTE€bMOJIYUIAa KEHI' TAHJIOBHU SpATHUILI MAapPKETHUHI MAaKCaJWHUHI aCOCHHH TalIKUJ
aTaau, ne0 xucobnaiamiap. Mctepmomuunmnap ¥3 dXTHEKIAPUHA MaKCUMal Japaxkaaa KOHIUPHUIITN
YUyH YJapHUHI JUAWTra, KA3UKHILWTa Ba ailHUKCA UMKOHUSTHIAa MOC KelaJuraH TOBapHHU TakKIU}
ATHUII Makcaara MyBoduxaup. McrebMoaun KauoH TOBapAaH KOHUKUII OJIap 9KaH, LIyHTraruHa y
ymly ToBapra siHa MHTHJIAAM, aKC XO0Jija, OOLIKa TOBapra, s’ibHU pakoOaTUMJIAPHUHT Takindura
KH3UKHUIITa MaKOyp Oymaay.

MapKeTHHT TaIKUKOTIapy UILIa0 YUKAPUILHU XapHI0p AXTUEKUTA MOCIAIITUPUO, Tanad Ba
Taku(HU MyBO3aHATUHU OUp MebEPJA TyTTaH XO0JiJa, MAapKETUHT TaJAKUKOTIAPUHU TAILIKWJI 3TraH
KOPXOHa, TalIKWJIOTJIapra IKopHU Goiaa KeNTUpUILIup. byHra spuimm yayH MapKeTUHT KyHuaru
MYyXUM Ba3udanapHu Xaja STMOFU JIO3UM:

- xapuaopiap (UCTe€bMOJIYIIAP) SXTUEKUHH YPraHUILL,

- ToBapJapra OyiraH MUK Ba TAlIKW TalaOlapHU YpraHul;

- KOPXOHAHHHT (haOJIMATUHU XapUAOpJIap dXTUEKUTa MOCTALITUPHULII;

- Tanal Ba Takiaud TYFpUCHIAryd OJIMHIaH MabIyMOTIIap acocuia O030pHH YpraHulll,

- TOBapjlap pEKIAMACUHU TaIIKWJI ATHILI, XapUJIOpJjapHU TOBapjapHU COTUO oJMIIra
KU3UKHUIITMHYI OIITHPHIIL;

- TOBap sApaTyBuu €KM yHM COTYBYM KOPXOHa TAaJKUKOTJIApPUHU amalira OLIMPHUII Y4YyH
MabJIyMOTJIap TYIUIALI Ba TaXJ W KUJIHII;

- TOBapHH 0030pra yukapHigaru 6apya xu3mariap TYFpUCHIa MabJIyMOTIIap OJIUIILI,

- TYJIMPYBYHM TOBApJIap Ba ypHUHH OOCYBYH TOBApJIAp TYFpPUCHIA ax00poTiIap WAFHUII;

- TOBapJiapra OyiraH TaqaOHU UCTUKOOIUIAI, YIIAPHHA aMajira OIIMPHUIITHU Ha30paT KUJIHIIIAaH
nbopataup.

Taakukor ycayou. Kunuiok XyKaIUTMHUHT y3Ura XOC XyCyCHSATIapH, MaxcCyJIoT
TYpPJIAPUHUHT KYIUIUTH, AaWHUKCA MABCYMMIUIMIY YJIApHU MCTEBbMOIYMIIAPTa €TKA3HII Kapa€Hiapu
(3amxkupu)aaru O6apya MyHocabaTiaapHH y3apo MaH(paaTIM TAIIKWAI KWJIHAIIAA MapKETUHT WJIMHHUA
MyXTa Srajuiail, ycyJd Ba TaMOWWJUIAPMHU aMaIu€TAa camapalyd Kyulad OWIWIl WKTHCOIUET
coxayiapy ypTacujaru MyaMMOJIapHH XaJl 3TUIILIa MyXUM aXaMUAT Kaco 3Tagu. MabiayMKH, KUIIUIOK
XYKaIUTY MaxcyJOTIApUHU UIILIA0 YMKAPUIL, TAIIMII, CAKJIAII Ba UCTEbMOJ O030pJIapura YuKapuIl
)KapaCHH XaTKapo MUKECA MIaKJTIaHTaH MEbEPIIAp acoCuIa aMalira OIUPHUIITHY Tanad stagu. byryx
JEXKOH Ba (epMep Xy KaluKiIapy, NIYHUHTJIEK TOMOPKa ep arajapu pakoOariu 6030p mIapouTHaa
daomuaT roputMmokmanap. JIekuH Y3mapu MycTakuwi OO030pHU VpraHWid, Y3japura MakOyl
Kenaaurad ©0030p  CEerMEHTJIApUHM TaHJIAIIM, IIYHUHTJEK MYCTAaKWJ paBUINZA MAapKETHUHT
TAaIKUKOTJIApUHU YTKA3UII MUMKOHUsATIapura sra smacnap. lly Hykrau Hazapgan OyryHru 6o3op
HIapOUTHIA KUIUIOK XYKaJUrd MaxcyJOTJIapuHU HILIa0d 4YMKapyBYM Ba KaiTa HIUIOBYU
CYOBEKTJIapHUHI MapKETHUHI MaJaHUSTUHU owmupuil Tanad stunaad. Kumox xyxanuruaa
MapKeTUHI TU3UMJIApUIaH caMmapanu (oiJalaHuIl 3ca, MaXCyJIOTJIapHHU UIIA0 YMKAPHUII, TalllKII,
Cakjall Ba MCTEhMOJIYMIIAPTa €TKa3uO Oepwuin xapaéHiapuaa HUCOATaH IOKOPH CaMapajopiIuKHU
TabMHHJIAI UMKOHUSTHHH SIPATA]IH.

Kumok  xy»anura KopxoHalapuaa O3UK-OBKAaT MaxcCyjoTjapyu HIIad YMKapUIIHU
KYMMauTUpuIl OWJIaH dYeKJIaHWO KoJIMacHaH, OaJKu Xapuaopiap Ba HCTEHMOTYWIAD (HAOTHITH
camapaJopJIuTura TabCUp 3TyBUM OMWUIAPHM YJIApHUHI MaH(aariapugaH Keiauld 4YMKKaH X0Jjjaa
9bTHOOpra OJUII Ba SHI MYXUM HKTUCOAUN KYpPCATKMWIAPHU TaxJWi KWIMII Tanad STHIIAIU.
MabryMKH, aX0JIu COHMHUHT YCUO OOPHIIH UCTEHbMOI TaJla0IapUHN YCUTITUTA 3aMUH sipaTaau Ba Oy
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¥3 HaBOaTUAa axoyM JAapOMaUIApUHUHT YCUO OOpHINM HATHXKAacHaa yJIapHUHT HHUcOaTaH cudartin
TOBapJap Xapu KWIHILUTa TAbCUP KYpcaTUlly OmiiaH Oupra, Xapu/J BakTUa KylIuM4ia Xu3Mariapra
Oynran TanabiapuHu OLIUPAIH, IIYHUHTJEK caBAo MIaxo0yaJlapuHUHT )KOWIAIraH YpHU Ba XU3Mat
KYpcaTuIl BAaKTUHU XapuA0pJiap SXTUEKITAPUHH, XOXUII-UCTAKIIAPUHU HHOOATIa OJIr'aH X0Jia Kyiai
TAIIKWI STUII KaOu HYHAIMIIIApPHY 3 UUUTa OJIAIH.

TankukoT HaTHKATAPU

TaxIuIap IIyHH KYpCaTamuKkd Y36eKHCTHO Pecry6amKacuaa »aMy KHIIIOK XYKaTHTrH
skuniapu SkuH Maigonn 2000 #mnma 3778,3 MUHT TeKTapHH TalIKui dTran 6ynca, 2010 innga
3708,4 muHr rekrapraua kamairas. 2021 iiuira kenu6 sca KUIUIOK XY>KallUru 9KUH Maiiionu 3260,7
MUHI TEeKTapHU TalIKWI 3TraH. Ymly Huiulap JaBOMMJA ETUIITHPWITAH KHUIUIOK XY>KalUru
MaxcynoTiaapu Mukgopuar 2000 innga 1387,2 mapa. cymuaan 2021 fimnma 302524,9 mupa. cymraya
optrad. KuIIOK XYyKamuru MaxcyJIOTIapu HIUIa0 YWKApuImHUHT Yeum cypbatu 2010-2015
unnapaa yprada 6-7 dhousHu Tamkuia Kwrad 0yica, 2019-2021 iiwap naBoMuaa YCuin cypbaTu
2,7-3,6 dousra oprran. Kypunub Typudauku, Wuuiap JaBOMUIa MaxCyJIoT €THIITUPUILHUHT YCUIIT
CypbhaTH KaMaluIl TeHJeHIuscura 3ra. Anbarra, OyHra acocuil cabad, KMIIIOK XYKAJIUTH SKUH
MalJJOHMHUHT KaMaluiny OuinaH nzoxjaaHaau. Kulmok xykaiuru MaxcyJoTH UILIa0 YUKAPUITHUHT
TapkUOMHM  TaxJIWI  KWwiaauran Oyicak, ©Oapya Toudamarn  Xykanukiapaa  ¢epmep
xyxanukiapuHuHr yiaymu 2000 iiunga 5,5 ¢ousHu Tamkui kuiarad 6yica, 2010 fiwnga yaapHUHT
ynymu 36,3 ¢ousra oprran 6yinca, 2021 iiunaa ymapuusr ynaymm 29,2 ¢ousra kamairad. J[exKoH
(maxcuit épaaMun) XyKaauKIapuHUHT YIIYIIWA 3ca, Aespiu y3rapui 6yamarad, spHu 2000 Hnnga
JNEXKOH XY KIMKIAPUHHUHT yiIyiu 66,7 ¢ousHu Tamkun Kuiran oyica, 2021 imnga 65,9 ¢ousnun
TallKWi1 Kwirad. Taxyinia KWwIMHAaETraH HWwuap JaBOMMJA KUIUIOK XYXKAJIUTH MaxcyJoT
(XM3MaT)IapuHUHT YCUIl cypbaTiiapy KaMaluil TeHjaeHuusicura sra 0ynu6, 2010 iunnan 2016
Hunraya pecry6iuka 6yitnua yprada 6 ¢pous yeuira spuinmirad 0yinca, 2021 iimnna aturu 4,0 gous
ycuira 3puiIniIras.

byryH erumrupmiran meBa-ca03aBOTIIAPHUHI SKCIOPT KWIMHATUTAH aCOCHM KUCMHUHU
UIuIad 4YMKapyBYM JIEXKOH XVKaduKIapuJa MaxcCyJOTJapHM KalTa MIUIall Ba KaJIOKJAll
MMKOHUSATIApU YEKJIAHTaHJIUTM KaTTa WyKoTHlUlapra oiu0 kenmokaa. byHpman —Ttamkapw,
HapXJapHUHI MaBCYMHUH KECKUH y3rapuiiy Ba 0030p HIAPOUTIAPUHMHI OapKapop 3Macilurd Xam
ynap (aonusitura canbuii TabCUp KypcaTMoOKaa.

Arpap coxaaa umad YMKapuil XaKMUHU TabMHUHIIALI, 0030pjap CUFUMHUHM YpraHuil,
HapxJjap Japa)kacCMHU HIAKUIAHTUPHUII Ba MPOTHO3 KWJIMILI COXAHUHI Y3Ura Xoc XyCycusTIapu Ba
allpuM KUXATJIApUHU DSBTUOOPra OJUIIHM Tako30 dTaau. UIyHMHraek, KUIUIOK XY>Kaluru
MaxcyJoTiapy XaKMUHUHT 0030p HapXJapu Japa)kacuru OOFJIMKIMIMHU aHUKJIAI Ba 11y OPKaIH
MOJICIIAIITUPHIIN yCyuIaH (oigananum GUuKpuMu3ua Makcaara MyBohuk Oyianu.

Masbirymku, 6030pAa KUILIOK XY>KaJIUTH MaxCcyJIOTIapyu HapXJIAPUHUHT HMIAKIIAHUIINUTA OUp
KaH4ya OMWLIap TabCcUp KypcaTaau. Macanas, viluiad YMKapuil xapa)xaTyiapH, IIYHUHTJEK MaBKYy /]l
0030p curuMH OeBOCHTa HAPXHUHT LIAK/UIAHUIINTaH TYFPUAAH TYFpU TabCUp KypcaTca, Xapuaopiap
UM XaM y3 Yparaa Oy 6opaga KaTrTa axaMuaT KacO 3Taau. byHaan Tamkapu UCTEbMOTYHUITAPHUHT
JapoMajii KaHYaJIuK I0OKOpH OViica, COTYB XaKMH IIYHUATUK KYTI OVIIHII 3XTUMOJIH [03ara Keyau.
HapxHuHr makmiaHumura TabCcup KypcaTyBUM OMWJUIApAaH siHa OUPH MaxCyJIOTHUHI TalllKU
KYPUHMILN XUCOOIaHAIH, SHHU Ky4JIU paKoOaT MIapOUTH/Ia MaxCyJI0T Xapu i KUITyBYH KYTPOK YHUHT
TallKd KYPUHUIIM Ba CAKJIAHMII TEXHOJIOTHMSICUIa acOCHMl 3bTHOOp KapaTaau. YMyMmaH OJraHja,
IOKOpHU/Ia KalJ STWiraH omuuiap OeBocuTa MapKeTHHI (aonusruga unuiad 4YMKapyBYM Ba
UCTEBbMOJIUHU YpTacua By KyJra Kejlaaurad MyHocabatiapa ¥3 akCMHU TOIa/IH.

Kumiok  xykamuruga MapKeTHMHI TaJAKUKOTIAPUHU TYFPU TalIKUI ATHUII Ba YHU
PUBOXKJIAHTHPHUII OPKAIH COXAHUHT SKCIOPT cuécaTuaaru poiu optud 6opaau. Kumok xyxanuru
MaxCyJIOTJIapu MapKeTUHTHAA O0apya Typjaru 0o3opiapaa OynaraHu kabu Kywid pakoOaT MyXHTH
MaBxXyJz 0ynu0, OyHmail mapoutna ymoOy Oo3opiapra KUPHII Ba MyCTaxkKaM YPWH Jrajuiaml yTa
Mypakkab Basuda xucobdaaHaIu.

XyJocanap X03Upru JaBpjia KUIUIOK XY KaIUTHIAa MAPKETHHT TU3UMH HoOapKapop OViuo,
YHU TaKOMWJUIAIITUPUII YYYH PUBOMKJIAHTAH XOPWKUH JaBiatriap TaxpuOalapuHU YpraHuil xam
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V3UHUHT WKOOMH TabCUPUHHU KypcaTagu. AMMO, pUBOXJIAHTaH Xap KaHJall XOpMKUH JaBiaT
TaXpudacu pecryOIrKaMu3 MIAPOUTH YUyH TYIHK aHI03a Oylia OJIMACIUTHHH TabKUJUIAII YKOH3.
HlyHuHT y4yH, pecrmyONMKaMu3 KHUILIOK XYKIWTH MapKEeTHHI THU3UMHUHH PUBOKJIAHTHPHIIIA
TapMOK XyCycHsITIIapu OujlaH OMp KaTopjaa amalira OLIMpHIAaETraH UCIOXOoTiap Tajnabiapura Moc
COXaHU JMBEPCH(PHKANMSAIAN, MAXCYJIOTIIAp MCTCHMOIYMIAPUHHU TOMHIN XamJa y3apo camapaiu
XaMKODPIUK (KOOMEpaIys)HA TAIIKWI STUIIJA MapKETHHT TaIKUKOTIAPUHU TaKOMUILIAIITHPHUII
MyXUM Macanara ainmanu0 Oopmoknma. Kummwiox xyxamuruga camapaid MapKeTHHT TH3UMUHH
TAIIKWJI STHITHU PUBOXIAHTUPHUILIA FOKOPU CaMapaJopiiMKKa OHPHUIINANI Y4YyH, DHT aBBalo,
PUBOYKIIAHUII MaKcaJlapy, BOCHTAIIAPH Ba YHTA SPHIIUINI YCYJUIAPUHU aHHUK Oelruninad oJuil 3apyp
Oynanu. MapkeTHHI CUECUTUHUHT aCOCUI MaKcaJM 3HI KaM Xapakariap capguad 1okopH cudatiu
Ba pak0OTOAPAOII KAIUIOK XY)KAIUK MaXCyJOTIApHHH ETHIITHPUIIIHU Ba SHT KYTI JapOMaJl OJIUIITHA
TabMHHJIAN XUCOOMaHamu. KUIUIOK XY )KaIWTHHA PUBOKJIAHTUPUIIHUHT acoCHil Basudacu ymoy
MaKCa/JIHi aMajra OIIWIINTa XM3MaT KWWK JIO3UM Oymamu. Kumnutoxk xykamuru (aorusTHHH
PUBOIAHTHPHUIIA, MAPKETUHT TaMOWMIUIApH, KOHLENIMUIApH Ba THU3UMHUAAH CaMapaid
bolianaHuI MyXUM axaMUsT KacO 3Taju.

Byryarn kyHma KHIUIOK XY)KaJdWTHAa MapKEeTHHT (AONIUATHHU TaKOMIJUTAIITHPHII
MapKETHHTHUHT MCTEBMOITYNTa HyHAITUPWITAaH TaMOWMIIMIAH XaM/la XapuIop HyKTau Ha3apuaaH
KapaTWwiraH MapKEeTHHT SJIEMEHTJIApW Ba KOHIENIWsIApUAaH camapaid (oiJalaHUIIHU Tajnad
sramu. byHmaH Tamkapu, KUIIIOK XYKAJIUTA MaxCyJIOTIAPHHA AKCIIOPT KWIIHIIIA Tamlkd 0030paa
myBapdakusTau ¢daonuar onaud OopuIl YUyH MAapKETUHT YCyJUIapuJaH MKOAKOPOHA Ba
yanadyporiauk Ounad doiimananum Taka3o 3tagu. KymiiagaH, COTHUII TAaUIKWIOTIAPUHU TYFPHU
TaHJIAII, THYKOPAT BOCHUTAYMIApH (AONMATHHH Y3ITyKCH3 Ha30paTra OJUIN, peKjama Ba COTYBHHU
parabaTnaHTUPUIN KabW ycyiuiapAad camapainu ¢oigaJaHuIra acoCHi YbTHOOP KapaTHIIUIIN
JIO3HM.

DoiigajaHWITaH agaduéTiap
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fiunmapra  MyIDKQUIAHTAH — CTPATETMSACHHM — TACAMKIALI  TYFPUCHAATH  Y30EKHCTOH
Pecniy6nukacu Ipesuaentununr 2019 iiun 23 okrabpaaru [1D-5853-connu @apmonu

2.  “Zamonaviy marketing konsepsiyalari asosida, yangi bozorlarni o‘zlashtirish, qulay
investitsion muhitni shakllantirish, eksportni qo‘llab-quvvatlash, ichki va tashqi turizmni
rivojlantirish, xalqaro iqtisodiy integrats iya va transport koridorlarini kengaytirish
yo‘nalishlari”. Xalgaro ilmiy-amaliy anjumani maqolalar to‘plami (2021-yil 25-noyabr). — T.:
“IQTISODIYOT”, 2021. — 300 b.

3. www.stat.uz
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AHHOTAIUA

[IpuHuMaroTcsi mocienoBaTe/IbHbIE MEphl [0 KOPEHHOMY pPEe(POpPMHUPOBAHUI0 MEXaHHU3MOB
UCIIOJIb30BAHMS BOJHBIX PECypcOB B Hallleld CTpaHe, OOECHEUEHUI0 HX PaALUOHAIBHOTO M
3¢ (GEKTUBHOrO HCIHOJB30BaHUSA, MOJEPKKE U CTUMYJUPOBAHUIO DPA3BUTHS BOJOOOMEHHBIX
TEXHOJIOTUH B COLIMATbHO-DKOHOMUYECKHX OOLIECTBAX, YJIYUIIEHUIO MEIMOPATUBHOIO COCTOSIHUS
opolraeMbix 3eMenb. Ha ceropssiiHuii JeHb B YCIOBHSX, Korjga 3(p@eKTHBHOE HCIIOJIb30BaHHE
BOJHBIX PECYPCOB CTaJI0 OJTHUM M3 PELIAIOLIMX BOMPOCOB YCTONYHMBOI'O 3KOHOMUYECKOI'O Pa3BUTH
pecnyOJIMKH, CYyIIECTBYeT psAl MpoOjeM, CBSI3aHHBIX C pa3pabOTKOM HaydHO OOOCHOBAHHBIX
UPPUTALIMOHHBIX MEXaHU3MOB JIJIi OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP U BBISBICHHEM M
BHeJpeHHEM (P(PEKTUBHBIX TEXHOJIOTHH U 3JIEMEHTOB TEXHOJIOTHI OpOIIeHHs], 00ECIIeUNBAIOIINX UX
3¢ deKTUBHOE BHEPEHNUE HA CBOUX MOJISX. BHEAPAETCS.

B mocneayrommue roapl HaOM0AaIaCh HEXBAaTKa BOJIbI, YTOOBI OMPEIEIUTh UX MOTPEOHOCTH B
3acyXxe U MPOJIOBOJIbCTBUU ITyTEM HU3YUYEHUS MPOLEAYP OPOLIEHHS U CTaHIapTOB BOJHO-YI0OpEHUI
(NPK) HOBBIX COPTOB 3€pHa, BbIpAILMBAEMBbIX B CEJILCKOM X035ICTBE. B pe3ynbrare BbllllecKkazaHHOTO
3epHoBOM copT byxapect-102, KOTOpBI HHUPKYJIUpPOBaJ B JIYTOBOM IOYBE, 3aHUMAaBIIEH
OIpeeNICeHHYI0 YacTh A0NUHbl CypKCOHAApUH, U3ydal WUPPUTALMOHHBIE COOPYKEHHS U IMHUIIEBbIE
(NPK) crangaptsl 3epHa Kak OCHOBHOU KYJIbTYpBI.

KutoueBble ciioBa: JyroBble IMOYBBI, BOJOINOTpPEOJIEHUE, BOJONOTpPEOJIEHNE, MPOLELYpHI
OpOILIEHNUs], HOPMATHBBI y100pEHUH.

Allayarova Makhfuza

“Tashkent Institute of Irrigation and
Agricultural Mechanization Engineers”
National Research University

STUDY OF THE OPTIMAL REGIME OF COTTON IRRIGATION UNDER MEADOW
SOIL CONDITIONS
ABSTRACT
Consistent measures are being taken to fundamentally reform the mechanisms for the use of
water resources in our country, ensure their rational and efficient use, support and encourage the
development of water-transfer technologies in socio-economic socieconies, and improve the
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meliorative state of irrigated land. To date, in a climate where the efficient use of water resources has
become one of the decisive issues in the sustainable economic development of the republic, there are
a number of problems related to the development of scientific-based irrigation arrangements for major
agricultural crops and the identification and implementation of effective technologies and irrigation
technology elements that ensure their effective implementation in their fields. is being implemented.

In the years that followed, water shortages were observed to determine their demand for drought
and food by studying the irrigation procedures and water-fertilizer (NPK) standards of new grain
varieties grown in agriculture. As a result of the foregoing, the Bucharest-102 grain variety, which
was circulated in the meadow soil that occupied a certain part of the Valley of Surxondary, studied
the irrigation arrangements and food (NPK) standards of grain as the main crop.

Keywords: meadow soils, water consumption, water consumption, irrigation procedures,
fertilizer standards.

Allayarova Maxfuza Kayumovna
“Toshkent irrigatsiya va qishloq xo‘jaligini
mexanizatsiyalash muhandislari instituti” milliy tadqiqot universiteti

O‘TLOQ TUPROQLAR SHAROITIDA G‘O‘ZANING MAQBUL SUG‘ORISH
TARTIBLARINI O‘RGANISH
ANNOTATSIYA

Mamlakatimizda suv resurslaridan foydalanish mexanizmlarini tubdan isloh qilish, ulardan
oqilona va samarali foydalanishni ta’minlash, iqtisodiyot tarmoqlarida suv tejovchi texnologiyalarni
joriy etishni qo‘llab-quvvatlash va rag‘batlantirish, shuningdek, sug‘oriladigan yerlarning meliorativ
holatini yaxshilash bo‘yicha izchil chora-tadbirlar amalga oshirilmoqda. Bugungi kunga kelib suv
resurslaridan samarali foydalanish butun dunyoda, shu jumladan respublikamizning barqaror iqtisodiy
taraqqiyotida hal qiluvchi masalalardan biriga aylangan bir sharoitda, asosiy qishloq xo‘jaligi
ekinlarining ilmiy asoslangan sug‘orish tartiblarini ishlab chiqish hamda ularni ekin maydonlarida
samarali amalga oshirishni taminlovchi samarali texnologiyalarni va sug‘orish texnikasi elementlarini
aniqlash va joriy qilishga doir muammolarni hal qilish magsadida bir gancha.ishlsr amalga
oshirilmoqda.

Hozirgi kunda qishloq xo°jaligida yetishtirilayotgan yangi g‘o‘za navlarining sug‘orish tartibi
va suv-0‘g‘it (NPK) me’yorlarini o‘rgangan holda ularni qurg‘oqchilikka, oziqaga talabini aniqlash
suv tanqisligi kuzatilayotgan keyingi yillarda amaliy ahamiyatga ega. Yuqoridagilardan kelib chiqib,
Surxondaryo vohasining ayrim hududlarida ma’lum bir qismini egallagan o‘tloq tuproqlari sharoitida
rayonlashgan Buxoro-102 g‘o‘za navini asosiy ekin sifatida g‘o‘za navlarining sug‘orish tartiblari va
oziqa (NPK) me’yorlarini o‘rganildi.

Kalit so‘zlar: o‘tloq tuprogqlar, suv sarfi, suv iste’moli, sug‘orish tartibi, o‘g*it me’yorlari.

Kirish. Bugungi kunda respublikamiz paxtachilik tarmog‘ida g‘o‘zani parvarishlash
agrotexnologiyalari tizimida sug‘orish va mineral o‘g‘itlar bilan oziqlantirishda suv va resurstejamkor
texnologiyalarni qo‘llash orqali yuqori natijalarga erishilmoqda. Xususan, so‘ngi yillarda paxta
maydonlarida g‘o‘zani tomchilatib va an’anaviy usulda ya’ni egatlab sug‘orishda suvni tejash, suv
isrofgarchiligiga yo‘l qo‘ymaslik va o‘g‘itlardan samarali foydalanish imkoniyati keng ko‘lamda
yaratilmoqda.

Dunyo paxtachiligida g‘o‘zani sug‘orish va mineral o‘g‘itlar bilan oziqlantirishda yangi
innovatsion texnologiyalarni qo‘llash orqali tuprogni o‘simlik ildiz tizimi tarqalgan faol qatlamini bir
tekis namlantirish va o‘g‘itlardan foydalanish koeffitsentini oshirishga erishilmoqda. Tuproqda
maqgbul namlik, havo, issiqlik va oziqa tartibi yaratilganda o‘simlikning o‘sishi va rivojlanishi
jadallashadi, natijada yuqori va sifatli hosil olishga erishiladi.

Qator yillar davomida o‘tkazilgan ilmiy tadqiqot natijalariga ko‘ra, g‘o‘za navlaridan yuqori
hosil olishda suv-oziqa (azot-N, fosfor-P, kaliy-K) me’yorlari va sug‘orish tartibining ta’siri
muhimligi aniqlangan. G‘o‘zaning har bir yangi navi o‘zining o‘sishi va rivojlanishi davrida suv-
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oziqaga, ko‘chat qalinligiga ehtiyoji turlichadir. Shu muammolarni o‘rganish magsadida
tadqgiqotchilar tomonidan gator tajribalar o‘tkazilgan. G‘o‘zani sug‘orishning magbul muddatlari,
me’yorlari va tizimlarini ishlab chiqishga garatilgan ilmiy tadqiqotlar olib borish dolzarb hisoblanadi.
G‘o‘zani sug‘orish muddati va me’yorini o‘simlikning ildiz tizimini qamraydigan qatlamdagi tuproq
namligini eng pastki magbul chegarasiga qarab belgilash ustida olimlar tomonidan ko‘p yillik
izlanishlar olib borilgan. G‘o‘za majmuidagi ekinlar uchun tuprogning sug‘orish oldi namligi
cheklangan dala nam sig‘imiga nisbatan (CHDNS) 60-80 foiz orasida bo‘lishini ko‘pgina olimlar
ta’kidlashgan.

Muammoning o‘rganilganlik darajasi. G‘o‘zaning suv va oziqaga bo‘lgan talabini o‘rganish
bo‘yicha Q.M.Mirzajonov, G.l.Yuldashev, N.E.Avliyoqulov, I.M.Rahmatov, T.Y.Rajabov,
B.I.Niyazaliyev, M.M.Sarimsoqov, Sh.Ch.Botirov, M.Saidmurodova, B.X.Tillabekov, V.T.Lev,
P.Xasanov, R.Nazarov, F.M.Sattarov, A.Rozanov, J.Axmedov, A.Avliyoqulov, A.Nuriddinov,
M.Xasanov va A.Baxramovlar tomonidan ilmiy izlanishlar olib borilgan. Biroq, Respublika
paxtachiligida yangi g‘o‘za navlarining yaratilishi va ularning suv-o‘g‘it (NPK) me’yorlariga talabi
turlichaligi, ya’ni har bir sug‘orishda sarflanadigan suv va mavsum davomida ketadigan suv
me’yorlari hamda muddatlarini aniq belgilash, shu bilan birgalikda (NPK) o‘g‘itlarni qo‘llashning
yillik me’yorlari, muddatlari va bu omillarning g‘o‘zani turli fazalarida ta’sirini mukammal uslubiy
go‘llanmalarga to‘liq rioya qilgan holda o‘rganishni talab etmoqda.

Tadqiqotning magqsadi: Surxondaryo viloyatining Termiz tumanidagi o‘tloq sho‘rlanishga
moyil, sizot suvlari sathi 2,0-3,0 metr chuqurlikda joylashgan tuproqlari sharoitida Buxoro-102 g‘o‘za
navini yer ustidan egatlab sug‘orishning takomillashgan hamda g‘o‘zaning o‘sishi, rivojlanishi,
sug‘orish tartibi, sug‘orish me’yori, ozuqa me’yori va hosildorligiga ta’sirini o‘rganib, fermer
xo‘jaliklari va suv xo‘jaligi tashkilotlari uchun ilmiy-amaliy tavsiyalar ishlab chigishdan iborat.

Tadqiqotning asosiy vazifalari:

- Surxondaryo vohasining sahro-cho‘l mintaqasi tuprog-meliorativ holatidagi o‘zgarishlarni,
yangi olingan ma’lumotlar bilan qiyosiy tahlil etish;

- Sug‘oriladigan o‘tloq tuproqlar agrofizikaviy xususiyatlarini (dala nam sig‘imi, suv
o‘tkazuvchanlik, hajm og‘irligi) ni variantlar bo‘yicha o‘rganish;

- Sug‘orishdan oldin hamda keyin tuproqdagi turli namlik tartibida g‘o‘zaning rivojlanish
pallalari ya’ni gullashgacha, gullash - hosil to‘plashda, pishish davrlari bo‘yicha, o‘sishi, rivojlanishi,
hosil to‘plashi, bitta ko‘sakdagi paxta vazni, hosildorligi, paxta tolasi sifat ko‘rsatkichlari ta’sirini
o‘rganish;

- Turli namlik migdorining amal suvi hamda mavsumiy sug‘orish tartibining o‘tloq tuproqlarida
zaxob sathiga hamda sho‘rlanish tartibi shakllanishiga ta’sirini o‘rganish;

- Rayonlashtirilgan Buxoro - 102 o‘rta tolali g‘0‘za navining suv-oziqa me’yorlari, sug‘orish
tartibini hamda ko‘chat qalinligini o‘rganish;-

- Olingan bir yillik ma’lumotlar, kuzatuvlar, tahlillar asosida parvarishlash tizimi bo‘yicha
tavsiyalar berish hamda ularni ilmiy asoslangan dehqonchilik tizimiga (Surxondaryo viloyati
bo‘yicha) kiritish.

Tadqiqotning obekti: Surxondaryo viloyatining Termiz tumani yerlarida.

Tadqiqotning predmeti: Surxondaryo viloyatining o‘tloq tuproglari va g‘o‘zaning Buxoro-
102 navini Termiz tumani hududida g‘o‘zani an’anaviy yani egat ustidan sug‘orish usuli orqali g‘o‘za
navining sug‘orish tartiblari, me’yorlari, mavsumiy suv sarfi, suv iste’moli va oziqglantirish meyorini
aniqlash magsadida dala tajribalari o‘tkazildi.

Tadqiqot uslullari. Dissertatsiyada laboratoriya va dala tajribalari Surxondaryo viloyatining
Termiz tumanida joylashgan Qoraxon-paxtakor fermer xo‘jaligi yerlarida, fenologik kuzatishlar Paxta
seleksiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot institutining «Dala
tajribalarini o‘tkazish uslublari», «Metodo agroximicheskix 1 agrofizicheskix issledovaniy v polivnox
xlopkovox rayonax» uslubiy qo‘llanmalari asosida bajariladi.

Tadqiqot natijalari: Surxondaryo viloyatining sug‘oriladigan hududlarida turli tuproqlar
tarqalgan bo‘lib, ularning xossa-xususiyatlari ham bir biridan farq qiladi.
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Surxondaryo viloyatining Termiz tumanida tarqalgan sug‘oriladigan tuproqlarning mexanik
tarkibi o‘rta qumoqli, yengil qumoqli, qumlog-qumli bo‘lib, uncha katta bo‘lmagan hududlarda og‘ir
qumoqli va loyli mexanik tarkibga ega ya’ni o‘tloq tuproqlar tarqalgan.

Tuprogning sug‘orish oldi namligi chegaraviy dala nam sig‘imi (CHDNS)ga nisbatan ikki
tartibi o‘rganilgan; 65-65-60%, 70-70-60%. Mineral o‘g‘itlar azot (N), fosfor (P), kaliy (K) ning ikki
me’yori: ya’ni, 200:150:100; ikkinchisi 250:175:125 kg/ga ta’sir etuvchi modda hisobida.
Rayonlashtirilgan Buxoro-102 navi ko‘chat qalinligi har gektariga 100 ming/ga. Sug‘orish muddatlari
va me’yorlari shonalash-gullash va paxta pishishida tuproq namligining hisobiy 0-70 sm. qatlamidagi,
gullash-hosil to‘plash pallalarida 0-100 sm. lik gatlamidagi miqdori bo‘yicha aniqlandi.

Navbatdagi sug‘orish muddati va me’yorlari tuprogning belgilangan sug‘orish oldi namligi
bo‘yicha aniglandi. Bunda sug‘orish me’yorlari amaldagi namlikdan 10-15% oshirib berildi, bu
hisobiy qatlamlarni to‘liq namlash maqsadida amalga oshirildi.

Tajribada variant va takrorlanishlar 4 marta qaytariqda, bir yarusda joylashtirildi.
Bo‘lakchalarning umumiy maydoni 720 m? bo‘lib, egat oralig‘i 90 sm, egat uzunligi 100 metr, har bir
variant 8 egatdan iborat bo‘lib, shulardan 4 tasi hisobiy qatorlar, uning ikki chetida 2 tadan himoya
qatorlaridir. Ekish tizimi 90X15 X2-1 bo‘ldi.

Tajriba dalasida ish boshlashdan avval tuprogning morfologik tuzilishi genetik qatlamlar
bo‘yicha ta’riflandi. Buning uchun chuqur zaxob sathigacha kovlandi. Tuproq mexanik tarkibi pipetka
usuli bilan natriy geksometeofosfati qo‘llab (N.A. Kachinskiy bo‘yicha) aniqlandi, mikro-agregatli
tarkibi ham pipetka usuli bilan (Pavlov bo‘yicha) bajarildi. Bu tahlillar genetik gatlamlar bo‘yicha
olingan tuproq namunalarida amalga oshirildi.

Tuprogning hajm og‘irligi balandligi 10 sm, diametri 7,15 sm 1i po‘lat silindir yordamida
kesuvchi silindirlar usulida dalaning 3-4 nuqtasida umumiy fon qilib, tajriba dalasi diagonali bo‘yicha,
har 0-10 sm dan zaxob sathigacha va 0-100 sm gacha chuqurlikdan 0-70 va 0-100 sm chuqurlikda
aniglandi. Tuprogning umumiy g‘ovakligi haym va solishtirma og‘irlik ma’lumotlaridan hisoblab
chiqarildi.

Tuprogning suv o‘tkazuvchanligi ram usulida amal davri boshida dastlabki holat dalaning 3-4
nuqtasidan, amal davri oxirida tajribaning barcha variantlarida aniqlandi.

Har bir maydonchada 4-5 takrorlikda har 0-10 sm gatlamdan 0-100 sm chuqurlikgacha tuproq
namligi aniglandi. Tuproq namligi olingan namunalarni alyumin stakanchalarda termostotda 105° C
gradus doimiy haroratda 6 soat quritilib aniqlandi.

Tuprogning cheklangan dala nam sig‘imi (CHDNS) bahorda tajriba dalasining ikki nuqtasida
maydoncha usulida (Rozov tavsiyasi bo‘yicha) aniglandi.

1-jadval
Dala tajribalari tizimi.
Sug‘orish oldi Mineral o‘g‘itlar (NPK)
Variantlar. | tuproq namligi, CHDNS me’yorlari, kg/ga (s.h.)
ga nisbatan,%
N P K
1 65-65-60 200 150 100
2 65-65-60 250 175 125
3 70-70-60 200 150 100
4 70-70-60 250 175 125

O‘rganilayotgan g‘o‘za navining asosiy rivojlanish pallalarining boshlanish sanalari (50 %)
barcha gaytariqda har bir variantda va quruq massasining jamlanishi quyidagi muddatlarda aniglandi:
3-4 chinbarg chiqqanda, shonalashda, gullashda va amal davri so‘ngida, g‘o‘za navlarining o‘sishi,
rivojlanishi va hosil to‘plashi bo‘yicha fenologik kuzatuvlar barcha variantlarda olib borildi. Buning
uchun har bir variantda uchtadan doimiy (boshida 17, o‘rtasidan 17, va oxiridan 16 o‘simlik)
maydonchalardan 50 tadan o‘simlikka qog‘ozdan tayyorlangan etiketka osilib chiqildi.
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Mineral o‘g‘itlarning turlari va taqsimlash muddatlari, kg/ga (s.h.)

2-jadval

O‘g‘itlar solish Birinchi me’yor. Ikkinchi me’yor.
Muddatlari N P K N P K
i . 17 12

Yillik me’yori 200 150 100 250 5

. 11
Shudgordan oldin 90 50 - 5 65
Ekish bilan birga 30 20 - 30 30 -
3'-4 chin barg 30 ] ] 50 i i
chigganda
Shonalashda 70 - 50 80 - 60
Gullash boshida 70 40 90 30 -

G‘o‘za navlari chigiti maxsus moddalar bilan dorilanib aprelning ikkinchi o‘n kunliklarida
mineral o‘g‘itlar berish bilan bir vaqtda ekildi. Ekish qalin uyalab 90x15x1-2 tizimida o‘tkazildi.
Mineral o‘g‘itlar amal davrining to‘rt muddatida: ekish bilan, 3-4 chinbarg chiqganda, shonalashda
va gullash boshlanganda solindi. Oxirgi oziqlantirish 30 iyungacha o‘tkazildi, o‘gitlardan superfosfat,
ammafos, ammiakli selitra, mochivina, karbamid, kaliy tuzlari berildi.

Ekish oldidan o‘tkazilgan sug‘orish bundan tashqari, amal davridagi sug‘orishlar davomida
kelib chigadigan suv taxchilligini birmuncha yumshatadi. Tadqiqotlarning ko‘rsatishicha, tuproqda
jamlangan namlik hisobiga birinchi amal suvi muddatini ancha keyinga sug‘orish imkoniyatini beradi,
hamda amal suvi sonini g‘o‘za gullash pallasigacha kamaytirishiga imkon beradi. Tajriba dalasida
o‘tkazilgan kuzatuvlarimizning ko‘rsatishicha, g‘o‘za nihollari qiyg‘os avj olgan paytda aprel oyining
ikkinchi o‘n kunliklarida tuproq namlik miqdori ancha ko‘p bo‘lib, 75,7 % - 95,9 % , bir metrli
qatlamda 78,0-101,5 % atrofida o‘zgarib tuproq chigit ekishdan avval va nihollar bir tekis rivojlanishi
jadallashgan davrda, tuproqda namlik miqdorining gay darajada bo‘lishi yiliga 1200-1600 m®/ga
me’yorida beriladigan ekish oldi suviga bog‘ligligi kuzatildi.

Tuproqda sug‘orishdan oldingi mavjud bo‘lgan namlik haqidagi ma’lumotlar shundan dalolat
beradiki, u tajriba dasturi bo‘yicha belgilangan miqdorda saqlangandagi farqi CHDNS ga nisbatan
0,5-1,5 foizdan oshmagan.

Paxta dalasidan zahira bo‘ladigan suv ko‘pgina omillarga, jumladan, ildiz joylashgan
qatlamdagi namlik miqdoriga, suv sarfi esa sug‘orish jadalligiga, tuproq nam zahirasi, ob-havo
sharoiti va o‘simliklarning suv-oziga (NPK) bilan ta’minlanganlik darajasiga bog‘ligligi ham
o‘rganildi.

O‘tkazilgan tajriba natijalarining dalolat berishicha suv oldi tuproq namligi tartibi CHDNSga
nisbatan 70-70-60% bo‘lganda 3,4- variantlarda quyidagi 1-2-2, sug‘orish tizimlarida besh, olti, yetti
marta sug‘orildi. Sug‘orish oldi namligi CHDNS ga nisbatan 65-65-60%, bo‘lganda sug‘orish tizimi
1-4-2 bo‘lib, to‘rt, besh, olti marta sug‘orildi (1,2- variantlarda). Shunday qilib, tajriba o‘tkazilgan
yillar davomida 2-4- variantlarda o‘rta tolali navlari uchun chigit 11.04. da ekilganda magbul suv oldi
tuproq namligi tartibi ushbu nav uchun ham CHDNS ga nisbatan 70-70-60% ni tashkil qildi.
Mavsumning o‘ziga xos xususiyatlarga qarab o‘g‘itlarning magbul me’yorlari NPK bo‘yicha sof
modda hisobida 200-250; 150-175 ; 100-125 kg/ga miqdorida belgilandi.

XULOSALAR

Hududning o‘tlog, taqgirsimon-o‘tloq, zaxob sathi 1,5-2,0 m bo‘lgan gidromorf tuproqlarida
g‘o‘zaning o‘rta-tolali IV tipga mansub yangi rayonlashgan Buxoro-102 navining o‘sishi, rivojlanishi,
hosil to‘plashi, hosilidorligi, paxta tolasi texnologik ko‘rsatkichlari, bir dona ko‘sakdagi paxta vazni,
terimlar bo‘yicha, chigitining moydorligi, suv-oziqa me’yorlari, sug‘orish tartibi va ko‘chat qalinligini
o‘rganish bo‘yicha laboratoriya, dala va ishlab chiqarishda o‘tkazilgan tajribalar asosida qo‘yidagi
xulosalarga kelindi:
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Hududning sahro-cho‘l mintaqasi janubiy tumanlari iqlimi, tuproq turlari, ularning meliorativ
holati, sizot suvlar sathi har xilligi bilan ajralib turadi. Bu holat tezpisharligi turlicha o‘rta tolali yangi
rayonlashtirilgan Buxoro-102 g‘o‘za navini suv-oziqa me’yorlari va sug‘orish tartibini
tabaqalashtirilishini taqozo etadi.

Tajribalar o‘tkazilgan hududning sug‘oriladigan o‘tlog, taqirsimon-o‘tloq tuproqlarining
mexanik tarkibi, yengil, o‘rta, og‘ir-soz, qumogq, bir metrlik qatlamning taxlanishi har xil, CHDNS
tuproq vazniga nisbatan - 20,8 -24,1%, xajm og‘irligi 1,20-1,36 g/sm>, solishtirma vazni - 2,61-2,65
g/sm’, g‘ovakligi - 48,5-50,2%, suv o‘tkazuvchanligi olti soatda 729 m*/ga dan 801 m>/ga ni tashkil
etdi.

Sug‘orish oldi tuproq namligi, suv soni oshirilsa tuprogning suv-fizikaviy xossalari o‘zgarishi
kuzatildi. Amal suvi va mavsumiy sug‘orish me’yorlarining oshirilishi bilan tuprogning hajm
og‘irligi, suv o‘tkazuvchanligi amal davri so‘ngida ortganligi kuzatildi.

O‘rganilgan o‘rta tolali g‘o‘za navidan yuqori hosil olishni ta’minlovchi tuprogning sug‘orish
oldi magbul namlik tartibi ChNDS ga nisbatan 70-70-60% bo‘ldi. Bunda sug‘orish muddatlarini
aniqlash uchun tuproq hisobiy qatlamlari - gullashgacha va pishish (ko‘saklarning ochilishi) davrida
0-70 sm, gullash-hosil to‘plashda 0-100 sm bo‘ldi.

Sug‘orish oldi tuprogning maqgbul namlik tartibida sug‘orilganda, dala, ishlab chigarish
tajribalarida yuqori 40,1-46,9 s/ga hosil olindi.

Tajribalarda o‘rganilgan g‘o‘za navida sahro-cho‘l mintaqasi tuproqglarida yetishtirishda eng
yugqori shartli sof daromad 70-70-60% tartibida sug‘orilganda va mineral o‘g‘itlar (NPK) me’yori:
200; 150; 100 kg/ga (s.h.) bo‘lganda olindi. O‘rganilga variantlarda eng yuqori sof daromad sug‘orish
oldi namligi CHDNS ga nisbatan 70-70-60% bo‘lgan va o‘g‘itlash me’yorlari NPK 200, 150, 100
kg/ga bo’lgan 3-variantda kuzatildi, ya’ni gektaridan olingan sof daromad , 6 marta sug‘orilib,
mineral o‘g‘itlar (NPK) me’yori: 200; 150; 100 kg/ga, va gektaridan 46,9 sentiner hosil olishga
erishildi.
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ABSTRACT

The concentration of suspended solids is the main indicator of the flow transporting suspended
sediments. Knowing its value, it becomes possible to predict channel processes on rivers, the timing
of sedimentation of sedimentation tanks and reservoirs. Establishing patterns of the influence of
structures on the redistribution of liquid and solid runoff is also a priority task. The main goal of this
work is to establish the regularities of the distribution of the concentration of suspended matter in a
stream constrained by a transverse spur. The problem is considered for the second time using
materials from field studies conducted on spur No. 19 in 2020 on the left bank of the Amu Darya
river.

The methodology of field studies remained the same as for the first time on dam No. 30 in
2019. The positions of the sections and verticals during sampling to determine the concentration of
suspended matter were assigned based on the hydraulic structure of the constrained flow. Taking into
account the presence of homogeneous zones of a weakly perturbed core, intense turbulent mixing and
reverse currents, as is customary in the theory of turbulent jets with an admixture propagating in a
confined space. On verticals, samples were taken at two points 0.2H and 0.8H and at shallow depths
at a depth of 0.6H.

It was established by field observations that in the zone of the slightly disturbed core of the
distribution of the concentration of suspended matter along the depth it has the shape of a "boot",
however, the length of the toe is much shorter than that of the dam 30 and is observed only in the
sections P-P and O-O, and in the other sections there is a leveling in depth. On other sections, they
are close to logarithmic. The maximum concentration of suspended matter was observed in the section
of confinement O-O at point 0.8H 7.66 kg / m?, which in the section of confinement under the
influence of a new spur occurs deep and lateral erosion of the channel. The distribution in plan in the
zone of a weakly disturbed core is close to uniform, and in the zone of intense turbulent mixing, here
again, it obeys the theoretical Schlichting-Abramovich dependence for the initial section. With the
help of the results obtained, it is possible to predict the siltation of the inter-dam space and the
boundaries of the new coastline in the future.
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HannoHanpHBIM UCCIEN0BATENBCKUN YHUBEPCUTET
“TamKeHTCKMI UHCTUTYT NHKEHEPOB UPPUTALIUU U
MEXaHM3aIUH CEITbCKOT0 X03sicTBa”

HEKOTOPBIE PE3YJIbTATHI HATYPHBIX HCCJIEJOBAHU MYTHOCTH B
IOTOKE CTECHEHHOI'O NIONEPEYHEN JAMBOM
AHHOTAIUA

KonnenTpanus B3Becu SBISETCS OCHOBHBIM I10Ka3aTeleM IIOTOKa TPaHCIOPTUPYIOLIUN
B3BEUICHHbIE HAHOCHI. 3HAsl €r0 BEJIUYMHY CTAHOBHUTCS BO3MOKHBIM IIPOrHO3MPOBATH PYCIIOBBIE
IpoLEecChl Ha peKaX, CpPOKM 3aWjI€HHs] OTCTOMHMKOB M BOJOXPAHWUJIMIL. YCTaHOBJICHHE
3aKOHOMEPHOCTEH BIIMSHUE COOPYKEHHUM Ha NIepepacrpeaeseHus )KUIKOT0 U TBEPJIOT0 CTOKA TaKXKe
SIBJISIETCS] IPUOPUTETHEN 3a/1a4ueil.

OcHoBHasi 1elb JAHHOM paboThl, 3TO YCTAHOBJIEHUS 3aKOHOMEPHOCTEW paclpelesieHus
KOHIEHTPALlUK B3BECU B MOTOKE CTECHEHHOIrO MONEpEeYHOW MIopoil. 3ajaya paccMaTpUBaETCsl BO
BTOPOH pa3 ¢ UCIOJIb30BAHUEM MaTEpUAIOB HATYPHbBIX UCCIIEIOBAHUM MTPOBeIeHHBIX Ha 1mmope Nel9
B 2020 roay Ha 1eBOM Oepery peku AMyaapbs.

MeTtoauka HaTypHBIX UCCIIEIOBaHUM OCTaBalINCh KaK U B MepBbIi pa3 Ha gambe Ne30 B 2019
rony. IlonoxkeHus CTBOpOB M BepTHKaneld mpu orOope mpod uis ompenesieHne KOHLEHTpaIuu
B3BECH, HA3HAYAJIMCh MUCXOJS W3 THUIPABINYECKOM CTPYKTYpbl CTECHEHHOro moTtoka. C yderom
HaJu4uue OJTHOPOJIHBIX 30H CJIA0OBO3MYIIEHHOTO $Jpa, WHTEHCUBHOIO TYpOYJIEHTHOIO
MepEeMEILMBAHNS U 0OPAaTHBIX TOKOB, KaK 3TO IPUHATO B TEOPUH TYpPOYJIEHTHBIX CTPYH C IPUMECHIO
pacnpoCTpaHSOIIUXCSI B OrpaHUYEHHOM MpocTpaHcTBe. Ha BepTukansax mpoObl Opaiuch B ABYX
toukax 0,2H u 0,8H a mpu mManbix riny6uHax Ha riyoune 0,6H.

HatypHpiMu HaOMIOJEHUSIMU YCTaHOBJIEHO, 4YTO B 30HE CJA00OBO3MYILEHHOIO sJipa
pacnpe/iesieHus: KOHIEHTPaluy B3BECH 110 TIIyOuHE UMeeT (POpMYy «CarmokKoK» OJHAKO JJIMHA HOCKa
3HAYUTENIbHO Kopoue ueM y namObl 30 u Habmroaaercs Toabko B crBopax [I-IT u O-O a B ocTanbHbIX
CTBOpax IPOUCXOJIUT BbIpaBHUBaHME 10 TriayomHe. Ha ocrambHBIX cTBOpax — ONM3KH K
norapugmuueckoMy. MakcuMasnabHas KOHIIEHTpalK B3Becu HaOirogancs B ctBope crecHeHust O-O
B Touke 0,8H 7,66 Kr/M> , uTO B CTBOpE CTECHEHME IO BO3CHCTBHEM HOBOM HIMOPHI HPOUCXOIUTH
rIyOMHHBIN 1 OOKOBOM pa3MbIB pyciia. PacnpeneneHue B IUIaHe B 30HE CJIa003MYIIEHHOIO sijipa
ONM30K K paBHOMEPHOMY, @ B 30H€ MHTEHCHUBHOI'O TYpOYJEHTHOIO IEpEeMEUIMBAaHUS U 3/€eCh
MOAYMHSIETCS] TeopeTHueckoi 3aBucumoctu LnuxTunra-Ab6pamoBuya a1 HayanbHOro yyactka . C
MIOMOIIBI0 TIOJYYEHHBIX pPE3yJIbTaTOB B JajbHEHIIEM MOXHO IPOTHO3UPOBATh 3auJICHHE
MeXAaMOHOT0 MPOCTPAHCTBA U IPaHULIBI HOBOH JIMHUU Oepera.

KuroueBrble c10Ba: OTOK, B3BELIEHHbIE HAHOCHI, 0aTOMETP-0YyThJIKa, KOHLIEHTpAlHsI B3BECH,
LI10pa, YHUBEPCAIbHOCTb.

BBenenue. PerynupoBaHue pycen KpyHHBIX peK Tuma AMyAapbsi COOBITHUS MHUPOBOTO
Macmitaba. PycnoBsle mponeccsl, 0COOEHHO pa3MbIBbl OEpPEroB Ha 3TOM peKe UMEET WHTEHCUBHBIN
XapakTep, TMojJ MecTHhIM HaszBanuem “mevirum’” [1,2,3]. CrpoutenbctBo TysMyIHOHCKOTO
BOJOXPaHWJIMILHOTO TUIPOY3ia Ha 3TOM peKe cpe3asi MUKW MaBOJKOB MO3BOJIMIIO PEryJIUpPOBaHHE
pycia pexu Ha jumHe 185 kM oT Tysamyrona no Kumuaka. Hapsimy c teopernyeckumu [4,5,6,7,8],
skcriepuMeHTanbbiMA - [9,10,11,12] u  momysmnupuyeckumu  [13,14,15]  wuccnenoBanusimu
He00X0JMMO MPOBECTH HATYpHbIE HCCIIEI0BaHUS pabOThI IOCTPOECHHBIX COOPYkKEHBIN. C 3TOM 1ebIo
npoBesieHbl HaTypHble wuccienoBanus 2019 rongy wa npamb6e 30[16,17], koTopas ycCHELIHO
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¢dbynkuronupyet ¢ 1989 roga, a 2020 roay npoBeaeHBI HCClIeOBAaHUA Ha 1mmope 19 mocTpoeHHoit B
2019rony. M3ydanuch moje CKOPOCTEH, pacrpeaesieHue KOHIICHTPAIMH B3BECH MO TIyOWHE U B
IUIaHEe, MECTHbIE pPa3MbIBbI, IUIAHOBBIE pa3Mepbl BOJOBOPOTHBIX 30H. [l mpOrHosa 3amsieHUs
MeXAaMOHOr0 MPOCTPAHCTBA BAXKHYIO POJIb UTPAET pachpesiesieHne KOHIleHTpanuu B3secu [18,19].
Mertoa. HatypHble wuccnenoBaHus MpoBeneHbl Ha mmope 19 Ha neBom Oepery peku
Awmynapbs. OHa Obuta Bo3BeneHa B 2019 rogy Ha XazapacrnckoMm yd4acTke XOpe3MCKoi 001acT Ha
MecTte crapoit mmopsl Nel9 (Ha puc.l ocTaTku cTapod MIMOPHI TOKA3aHBI B OTMETKAaX HA MOMEHT
CTPOUTETHCTBA HOBOM ), TEJIO KOTOPOM ObLIa BO3BEIeHA CITOCOOOM HaMbIBa 3€MCHApsIaMu, U3 MEeCKa
C KperjeHueMm orojoBka kamHeMm. lllmopa Oblia cMbITa BOJHBIM MOTOKOM M BO3HHKIIA Yrpo3a
pa3MbIBa OCBOEHHOT'0 MEXAaMOHOT0 MPOCTPAHCTBA € MOceBaMHU puca. JlyinHa mopsl 1o Bepxy 30M,
10 OCHOBaHUIO 42 M. Bpicora mmopsl, ¢ y4eroMm riiyOHHBI pa3MbiBa, npuHsATo 12Mm. [lupuna no
rpebHbI0 6M a, mo ocHoBaHuio 30 M. 3anoxenue orkoca m=1. Teno mmopel U KOpHEBAs 4YacTb
BBIIIOJIHEHBI M3 KaMeHHoW HaOpocku c¢ aumamerpom d=0,3-1,0 M. [{ns pa3BopoTa aBTOMAIIMH
CIIPOCKTHUPOBAHO TPYHTOBAs miomaaka ¢ pazmepamu 30x15 m. Kamenp nist mmopsl mMpUBO3WIHCH
aBTOcaMocBanaMH u3 kapbepa Kapatay. JlanpHocTh BO3KH 174 kM, 00beM KamHs 5625 M°. Yron
MeXKIy HalpaBjJeHMEM MOTOKa M ochlo mmopsl mpuHaTo 75°. PaGouas [iMHA HAa MOMEHT
uccnenoBanuii (23.08.2020r) ¢ yueTom ypoBHS BOBI U 3AI0KEHUE OTKOCA COCTaBMIIa 34 M.

Paspes 1-1 849 f Paspes 3-3

K 0+20 iN
MK 0+30

600 11216
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| r
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112.16 112.16
£, i 4
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r

106.964: .,
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100.26 _—
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Puc.1.Koncrpykuus mmopst Ne 19 Ha pexke Amyaapbsi.
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Puc.2. Cxema pacnosio:keHHsi CTBOPOB U BepPTHKAJIeH HA HCCIeAyeMOM ydyacTKe mmopsl Nel9
(pexa Amynapbs)

Mertoanka orpenesneHus] KOHIICHTPAIMKA B3BECH M3JIOKEHHBIX B JIUTEpAType IS YCIOBHMA
THJIPOMETPUIECKUX CTBOPOB, IIOCTOB, OTHOCHUTEIHHO YCTOWYHMBBIM IIOTIEPEYHBIM CeueHHeM, 0e3
OTPBIBHOTO TeYEHHE. B OTIMYMe OT 3THX CYMIECTBYIOIIUMX CIIOCOOOB Ha3HAYEHHE CTBOPOB H
BEPTUKAJICH IS B3SITHE P00 OCYIIECTBISUIACH C YI€TOM XapakTepa JedopMaiiy MOTOKa IMIOPOK:.
[Tpu 3TOM yuuTHBaIUCh (OPMHUPOBAHHS BEPXOBOW M HU30BOH BOJOBOPOTHBIX 30H, 30HBI CKATHUS U
pacTekaHusi, 30HBI CIa0OBO3MYIICHHOTO Spa, MHTEHCHBHOTO TYpPOYJICHTHOTO TEpeIInBaHUS U
oOpaTHBIX TOKOB [16,17].

CtBOpBI IS B3ATHS NPOO HazHa4damch[16] CTBOp Te coxpaHseTcss OBITOBOE COCTOSHHUE
notoka [I-I1, B ctBope crecuenue 0-0, B ctBope cxatusi C-C, B ceuennn X-X u  B-B B nmpegenax
HHU30BOW BOJIOBOPOTHOM 30HBI.

Ha3naueHusi cTBOpOB, yCTAaHOBJICHWE TPAHUI] 30HBI TYpOyJIEHTHOTO IEPEMEIIMBAHUS U
MECTOTOJIOKEHHS BEPTUKAJICH OCYIIECTBIBLINCH C TIOMOIIBI0 HUBEIUPA.

Beprtukanu Ha3zHadanuch HE MEHEE TpeX Ha KaKIOM CTBOpPE M B 30HE WHTEHCHBHOTO
TypOYJIEHTHOTO TIEpEMEIINBaHMS , @ B 30HE OOPATHBIX TOKOB OJMH BEPTUKAJ.

[Tpo6sr o rinyouHe Opaymck B nByx Toukax 0,2H u 0,8H a mpu maibix riryOMHaX B TOYKE
0,6H. B3siTBIC IPOOBI MEPETUBAIUCH B IMPOMBITHIC IJIACTUKOBBIC OyTBUIKH C yYKa3aHHEM CTBOpa U
HOMEpa BEPTHKAIIH.

B3steie mpoObl mporycKanuch 4depe3 (MIBTPOBANBbHYIO OyMary W B3BEIIMBAINCH Ha
AIIEKTPOHHBIX Becax, 3aTeM (DMIBTPOBajbHASA Oymara ¢ HAHOCAMH yCTaHABJIMBAINCH B TEPMOCTAT C
temneparypoit 180°. Uepes ompenenenHoe Bpems (GUIbTpOBalIbHAsS OyMmara ¢ HaHOCAMM
B3BEIIMBAICA M JTO IMOBTOPSIINCH JO TEX INOp TOKAa TIOCIETHHE pEe3yJIbTaThl OCTAaBAJMCh
MMOCTOSIHHBIME 0€3 W3MEHEHWH. 3aTeM Oompene/suiich Macca HaHOCoB G 0e3 (QrIbTpOBaILHOM
OyMary u KOHIICHTpAIIUU B3BECH TIOTOKA 10 (hopmyiie

G
7 =7H-1062/M3 (1)

e [ - KOHIIEHTPAIUs B3BECH TOTOKA /M, G, -Macca HaHOCOB B IIpo0e BOAbL, 2; A - 00beM

npo6sl, e’ 10° —korddunuent nepexona ot cm’® k m’ .

CpenHee 3HaY€HUE KOHIICHTPALIMU B3BECH HA BEPTUKAIIU OIPEICIISUIUCH MPH JBYX TOYCUHOM
Croco0e U3MEPEHUH.

H. = 055(;”0,2}1 + /Jo,SH) (2)
MIPU OJTHOTOYEUYHOM
H.=Hoen 3)
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Ilo cpeqHuM 3HA4EHUSAM Ha BEPTUKAJISIX CTPOWIMCH AIIOPBI PaCHpeleIeHUsT KOHIEHTPALMU
B3BECH 110 IIMPUHE CTBOPOB.
4. Pe3ynbTaThl
Pe3synbTaTsl HaTYpHBIN UCClIeJOBaHUM MTpUBEAEHbI B Tabuule 1 u Ha puc.3, 4.
Tabumna 1
Pe3yabTaThl HATYPHBIX HCCJIEI0BAHUI pacnpeaeleHisl KOHIEHTPALUU B3BeCH B II0TOKe
cTeCHeHHOH mmnopoi Nel9 (pexka Amynapbs)

2
=
] I'nyouna Bec nanocos 6e3 Konuenrpanus Cpennsisi Ha
= Pacniosozkenust S =| B3arusanpod, | QuabrpoBanLHOIL B3BECH BEPTHKAIH
g BepTUKAJIeH 110 = M Gymarn Gurp peKI/M3
= OTHOILLUEHHIO K E —
é- nenomyMﬁepery, ! Kr/M
h 02h | 0,8h | 02h 0,8h 0,2h 0,8h
- | I 60 4,5 0,9 3,6 1,89 2,13 1,89 2,13 2,01
I 107 42 1 0,084 | 3,36 2,43 3,45 2,43 3,45 2,94
0- | Ou 78 5,6 1,12 | 4,48 4,92 6,71 4,92 6,71 5,815
0| O 121 6,2 1,24 | 4,96 5,84 7,66 5,84 7,66 6,75
Ci 16 2,5 05 | 2,00 1,19 1,21 1,19 1,21 1,205
C2 48 55 1,1 4.4 2,08 2,18 2,08 2,18 2,13
Cc-| G 68 5,8 1,16 | 4,64 2,31 2,69 2,31 2,69 2,50
C |G 97 5,5 1,1 4,4 2,19 3,05 2,19 3,05 2,62
Cs 138 4,2 0,84 | 3,36 2,01 3,09 2,01 3,09 2,55
Cs 180 2,5 0,5 2,0 1,48 1,51 1,48 1,51 1,495
Xi 11 22 | 044 | 1,76 1,39 1,47 1,39 1,47 1,43
X2 37,4 4,2 0,84 | 3.36 1,23 1,97 1,23 1,97 1,60
>>((_ X3 68 4,5 0,9 3,6 1,85 2,15 1,85 2,15 2,0
X4 112 32 | 064 | 2,56 2,03 2,21 2,03 2,21 2,12
Xs 153 1,8 0,36 | 1.44 1,02 1,13 1,92 2,09 2,05
Bi 7 2,3 0,46 | 1,84 1,03 1,16 1,03 1,16 1,095
B 31 3,7 | L11 | 2,96 1,22 1,42 1,22 1,42 1,32
v B 75 4 | 08 |32 ] 184 1,87 164 | 176 171
B4 104 2,8 0,56 | 2,24 1,57 1,71 1,76 1,96 1,86
Bs 138 1.92 | 0,38 1.54 1,52 1,76 1,52 1,76 1,64

Kak BunHo u3 Tabnumbl 1 v pucyHka 3 BenMuyMHaA KOHUEHTpPALMU B3BECH 10 IiIyOuHE
YBEIMYMBACTCA U IMOJUUHAETCS JIOrapu(MUYECKOMY 3aKOHY pacopenesieHus. MaxkcumallbHoe
M3MEpEeHHas BIMYMHA KOHLIEHTPAIMK B3BECU HAXOIUTCS B CTBOpE cTecHeHMs Ha BepTUKaiiax 01 u 02
Ha ray6une 0,8H u cooTBeTcTeHHO paBHbI 6,71 U 7,66 Kr/M> cpenHblil o cTBopy 6,28 Kr/M® . XoTs
CpelnHas BEJIWYMHA KOHIICHTPAIIMHM B3BECH HA IMOAXOJHOM CTBOPE COCTaBisieT Bcero 2,475 Kr/M° .
OueBUIHO MOJ BO3ACHCTBHEM HEIABHO MOCTPOEHHOW HIMOPBI MPOUCXOJUTH HACBHIIICHHWE MOTOKA
B3BELICHHBIMHU YaCTUIIAMU, 32 CUET pa3MbIBa 100OYHEN Ha jeBoM Oepery u aHa. CineayeT 3aMeTUTh,
YTO YCTaHOBJICHHBIN y maMObl Ne30 xapakTep pacupeencHus KOHIICHTPAIMH B3BECH 0 I1yOuHEe B
BHJIC “‘carokka’ B 00JIacTH CJIa00BO3MYIIIEHHOTO Si7pa, 37€Ch HAOII0AaeTCs TOJIBKO B cTBopax [1-I1
n 0-0, a B oCTaNbHOW 4YacTM IIOTOKA B 30HE pACTEKaHUS IPOUCXOJWUTH BBIPAaBHUBHAHUS
pacrpeeneHrs KOHIICHTPAIMK B3BeCH 10 TiryounHe. [la u nmuHa “Hocka” y “camoka’” 3HAYUTEIILHO
KOpoYe.

XapakTtep pacnpeneseHus KOHIICHTPAINH B3BECH TH 110 TITyOUHE B 30HE 00paTHBIX TOKOB HA
seprukanax Ci, Xi, Bi coxpanss oOwuid B, Pa3sHOCTb MEKIY L) gy U My, HE TIpEBBITIAET 1,1u
1,15. HeobxonumMo yuecTb, 4TO Majible IIyOMHBI Ha BepTUKalsiAx X1 U By rosopur o Tom, 4To B

BOJ/IOBOPOTHOM 30HE YK€ IIPOU30LLIN HEKOTOPOE OTJIOKEHUE HAHOCOB 33 CUET MHTEHCUBHOTO OOMEHa
MaccamMu (3KUJKOTO M TBEPOIro) Yepe3 30Hbl HHTEHCUBHOTO TypOYyJIEHTHOIO IepEMEIIMBAHUS.
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Hatypueie uccnenoBanusimu Ha namb6e 30 Oblio oOocHOBaHO[16], uTo pacmpeneneHue
KOHIICHTPALlMM B3BECH B 30HE HMHTCHCHBHOTO TYpPOYJICHTHOTO IEPEMEIINBAHUS TOJINHSIOTCS
Teoperndeckoit 3apucumoctuu lnuxtunra-Adpamosuua [20,21]

HaTH 1y (4)
H, —H,
raec ‘Llﬂ,‘l,ln,‘l,l - KOHLCHTpalus B3BECHU B dpa, B 06paTHI>IX TOKaX U B 30HC MHTCHCHUBHOI'O
Y-y

Typ6y.]'[CHTHOl"O NEpEMECIINBAHUA; 1) = - OTHOCUTCJIbHAA OpArHAaTa TOYKHU I'I€ OMPCACIIACTCA

1=
1Yy, 5, -opauHatel dyueit 0' — y,;0' — y,;0' — y. Harypnble nannbie no mmope 19 u3 1a6.1 6bumu
HaHeceHbl Ha rpaduk (Puc.4.) U3 KOTOPOro TaKkKe CIEAYET, YTO PACIpEACIICHHUs] KOHIEHTpAaIuu
B3BECH B 30HE€ HWHTEHCHBHOIO TYpPOYJEHTHOTO TEpEIIUBAHUS TMOAYUHSICTCS TEOPETUUYECKON
3aBucuMoctu lllnmnxtunra-AdpaMmoBrya MpeyIoKEHHON Il Ha4alIbHOTO y4acTka cTpyn. CTeneHb
cTecHeHUs mnoTtoka wmmopi 19 pasHa 0,174 yTo O3HauyaeT pacTekaHHsl MOTOKa MPOMCXOIUTH B
npezenax yKa3aHHOT0 ydacTka. MakCuMaabHOE OTKJIIOHEHHUS OT TEOPETUIECKOM cocTaBisieT 15,2%.

Pu- |
. -~ “e o Awynapé wnopa Ne19, 6=1,21
1 H s r x  Amynapé namba Ne30, 6=4,2
0,9 S m=0 ©=1.12 WnuxTuHr
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Puc.4. PacnpenesieHue MyTHOCTH B 30He MHTEHCHBHOTO TYpPOY/JI€eHTHOI0 NepeMellMBaHUsl.

5. O6cy:knenue.

B CAHHNHNPU paspabotaHa IulaH-CX€Ma peryjaupoBaHusl pycia peku Amyaapbsi OT
TysIMyIOHCKOTO BOJOXPAaHWJIMIIHOIO THUApoy3ia no0 Mbica Kumyak Ha niouHe 185 kM. Cxemoi
MIPEelyCMOTPEHA JIBYXCTOPOHHOE PEryJMpOBaHUs pycia PeKH MONEPEUYHbIMU TNIyXUMHU JaMOaMu U
OHa peanu3oBaHa. Teno nam0 BO3BeJEHA M3 IIECKa a Or0JIOBOK 3alllMIIEH OT pa3MblBa KaMEHHOMU
HaOpockoii. M3-3a MOBBIIEHHON HACBIIEHHOCTH AMYJapbUHCKON BOJBI B3BEILIEHHBIMH HaHOCAMH
JOXOAAIMX A0 12 Kr/M® HpoMCXOAMTH MHTEHCHBHOE 3aUIEHHs MEXJIaMOHOIO IIPOCTPAHCTBA.
OcTpplil 1eUIUT BOJHO-3€MEIBHBIX PECYPCOB B PETMOHE NMPUBOAUTH K OCBOSHHUIO MEXJIaMOHOTO
IIPOCTPAHCTBA.

Hamu 2019 rogy npoBeneH HaTypHbIE U3MEPEHMSI paclpeiesieHus] KOHIIEHTPallui B3BECU B
3oHe aeiictBus AamObl 30 B TypTKynbckoM ydactke pekud. A B 2020roay Ha BHOBb IOCTPOEHHOM
mmope 19 na neBom Gepery Ha Xa3zapacrnckoMm ydactke. OTOop mpob B 000MX CiydasiX BBIMOJIHEH C
TUAPOMETPUYECKON JIOJAKM C TIOMOIIBbIO OaTOMEeTp-OyThikH. AHanmu3 mpod TPOU3BEIACH B
1ab0paTopuy CTPOUTENIbHbIE MarepHhalbl TalIKeHTCKOI0 WHCTUTYTa HWHXKEHEPOB HpPpUTaluud M

26
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MEXaHM3alMU CeJIbcKoro xo3sictBa. Ilpu o00oux HccireaoBaHHAX HCIOJIb30BaHA OCHOBHOE
I0JIOXKEHUSI TEOPUU TypOYJIECHTHBIX CTPYH, CXema JieJIeHUs IOTOKAa Ha THPABINYECKUE OJHOPOIHBIX
30HBI: €Ja00BO3MYILEHHOTO $]pa, UHTEHCUBHOIO TYypOYyJIEHTHOrO NEpEeMEIInBaHUus M OOpaTHBIX
TOKOB. [l01y4eHO 3aKOHOMEPHOCTHU paclipe/ieeHle KOHIIEHTPAlMU B3BECHU 110 BEPTUKAJIU U B TUIAHE.

O6e wuccnenoBaHus NOATBEPAWIH, YTO pACIpe/eeHHe KOHILIEHTpPAIlMM B3BECH B 30HE
cJ1a00BO3MYILEHHOIO fJIpa B IUIAHE OCTAIOTCs 00Jee MEHE PAaBHOMEPHBIM, a B 30HE MHTEHCUBHOTO
TypOyJI€EHTHOTO IEPEMEIINBAHNS YHUBEPCAIbHBIMU M MOAUYMHSAIOTCA 3aBUcHUMOCTH lllnuxTunra-
AbGpaMoBHYa Ha HAYAJILHOM YYacTKe.

6. BoiBoabI

1. BeinonHeH HAaTypHBIE UCCIEI0BAHUS 110 YCTAaHOBJIEHUIO 3aKOHOMEPHOCTH PACIIpeIeIeHUS
KOHIEHTPALUU B3BECH MTOTOKA 1€(POPMHUPOBAHHOIO BHOBb IOCTPOEHHOM TITyX0ii mmopoi 19 Ha peke
AMynapsbs.

2. CTBOpBI U1 B3ATHE IPOO Ha3HAYAIUCH UCXO/IS U3 XapakTepa Ae(popMHpPOBAHHOIO MOTOKA
B BepxHeM Obede B CTBOpe MOANOpPA, B CTBOpPaX CTECHEHHUS M CXAaTHs U B 00JIACTH pacTeKaHUS.
KonuuectBo BepTukaneil Ha3HAYaluCh HE MEHEE JBYX B 30HE HHTEHCHUBHOI'O TypOYyJIEHTHOTO
NepeMelBaHHUS.

3. Makcumanbasi KOHIICHTpaIys B3BeCH HAOII0JAINCh B CTBOPE CcTeCHEeHHs Ha riayoune 0,8H
¥ COOTBETCTEHHO paBHBI 6,71 1 7,66 kr/m> . Takoe HachIIEHs TOTOKA TPOM3OILIH 3 CYET Pa3MbIBA
JHa 1 OOKOBBIX MOOOYHEN MOSABBIBIIMXCS BCIEICTBUE pa3pyllieHne cTapoil 1amobl 19.

4. TloaTBepXIEHO YHHMBEPCAIbHOCTh PpAaCIpe/eleHHs] KOHLIEHTpAallMM B3BECH B 30HE
MHTEHCUBHOTO TYpOYyJIGHTHOIO IEpeMEIIUBaHUsI U TOAYMHSAETCS TEOPETHUECKON 3aBUCHUMOCTH
[nuxTara A6paMoBHYa JJIT HAYAJILHOTO y4acTKa CTPYH.

5. CpaBHeHHUSI pe3y/lbTaTOB OOOMX HCCIENOBAHUN C pe3yJbTaTaMH TEOPETHYECKUX MU
SKCIEPUMEHTAJIbHBIX HCCIEJOBAaHUM JIAlOTh YyIOBJIETBOPUTENIHBIE pE3YJITAThl, OTKIOHEHUE HE
npuBslaeT 15,2%, 1aroTh BO3SMOXKHOCTb IPOTHO3UPOBATH 3aUJICHUE MEX1aMOHOTO TPOCTPAHCTBA U
OpraHu30BaTh 3aIUTy HOBOI TMHUM Oepera.
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ANNOTATION
Based on the laws of classical mechanics, in the integrity of the conservation law, the amount
of motion, A mathematical model of signal propagation during vibration diagnostics has been
constructed. In the beginning, the problem of signal propagation was investigated, which was reduced
to the problem of will propagation was solved. Analyzing the experimental results it was found that
it is necessary to take into account the damped nature of the signals. For this purpose, a mathematical
model has been developed that allows solving the problem of the propagation of damped signals.
Comparative analysis allows us to conclude that the constructed model is adequate.
Keywords: vibration diagnostics; accelerometer; equipment; signal; vibration accelerations;
vibration speed; mathematical model; pump; diagnostics; reliability; tests; device; probability of
failure-free operation; spectrogram; vibrations.

bexuanoB ®axpunaun ArabaeBu4

“TOWKEeHT uppuranus Ba KUILUIOK XYKaJIUTMHU MEXaHU3aLUsIIaIT
MYyXaHJUCJIapy UHCTUTYTH" MUWIINI TaJKUKOT YHUBEPCUTETH JIOLIEHTH,
TexHHKa ¢annapu Oyitnua PhD.

HACOC ATPEI'ATJIAPUHUHI TEXHUK XOJATUHU BUBPALIUSL
KYPCATKNYJIAPU ACOCHUJIA BAXOJIAII
AHHOTALUSA
Kiaccuk Mexannka KOHyHJIApHra, )KyMJIaJaH Xapakariap MOKJIOPUHHUHT Y3rapHIly XaKugaru
KOHYHTa acoCJIaHMO, CHTHaJ TapKAJWINK “KapaCHUHT MaTeMaTUK MojJenu KypwiraH. Pean
)apaHiiap/ia CUTHAJUTApHU CYHYBUAHJIMK XapaKTepUHH XUCOOTa OJIraH X0JI/a, YJIApHUHT MaTEeMaTHK
Mozenu Kypwirad. Kypuiran maTtemMatuk MoZell OpKajlu CYHyBYaH CUTHAJUIap XapaKaTWHU O4YHO
6ep1/11111/1 MYMKUWH. OnuHrag HaTWXXKaJIapHU TaxXJIWJIW TaBCUA OTWJII'aH MOJACITHHUHI aJCKTHUBJIMIMHU
TacAUKJIaraH.
Kaaut cy3aap: BUOpOIMarHOCTHKA; akKCeIepOMETp; YCKyHA; CHUTHAJ; BHUOPOTE3JIAHMIIL,
BI/I6POT€3J'II/IK; Mar€éMaTuK MOJCJI, HACOC, AHMAarHoCTHKa, HWIIOHYIMIIMK, CHHAaJII'aH, yCTpOfICTBO;
AnnIaMan KOJHII 9XTUMOJIIIUTHU, BI/I6paIII/ISI CIICKTOI'paMMacHu.
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noueHT HanmoHanbHbIN NCCIEN0BATENbCKUN YHUBEPCUTET
"TamKeHTCKUN UHCTUTYT UHKEHEPOB UPPUTALIMU U MEXaHU3ALUH
cesibekoro xo3siictra" PhD, TexHnueckux Hayk

OIIEHKA TEXHUYECKOTI'O COCTOSIHUSA HACOCHBIX AT'PEI'ATOB 110
MOKA3ATEJISIM BUBPALIUU
AHHOTALIUSA

Ha ocHOBe 3aKOHOB KJIaCCHYECKON MEXaHHMKH, B YACTHOCTH, 3aKOHA COXPAHEHUS KOJIMUYECTBA
IBUKEHHS, B paboTe MpPUBOAUTCA ONHUCaHUE pa3pabdOTaHHONM MaTeMaTU4YecKOoW MOJIeNH
paclpocTpaHeHMsl CUTHala Ipu BHOpoauMarHoctuke. B Havane wuccienoBaHa 3ajada o
paclpoCTpaHEHUH CUTHAJIOB, KOTOpas CBEJICHA K PELICHHIO 3aJa4d O PaclpOCTPAHEHHU BOJIH.
CornacHo aHanM3a OKCIEPUMEHTAIbHBIX PE3yJbTaTOB MCCIIEJOBAaHBIM  YCTaHOBJIEHO, YTO
HEOoOXOMMO YYMTBHIBATh 3aTyxaromuil xapakrep curHaioB. C »3Tol 1enpio paspaboTaHa
MaTeMaTu4eckas MOJeNlb, KOTOpas IMO3BOJIET pelllaTh 3a1ady O PaclpOCTPAHEHHH 3aTyXaroIlHUX
curtanoB. CpaBHHUTEIbHBIA aHAIM3 IO3BOJISIET CJlIENaTh BBIBOJ OO0 a/JeKBaTHOCTU MOCTPOEHHOM
MOJIEJIH.

KiaoueBble ciaoBa: BHOPOAMAarHOCTHKA;  aKCEJIEpOMETP; OOOPYIOBaHUE, CHUTHAJL;
BUOPOYCKOpEHHE; BUOPOCKOPOCTh; MaTreMaTH4yecKas MOJAEb, HAcoC; AMAarHOCTHKA; Ha/leXKHOCTH;
UCIBITAHUE; YCTPOMCTBO; BEPOATHOCTh 0€30TKA3HOM pabOThl; CIEKTOrpaMMa BUOPALIUH.

Introduction. Water management for irrigation of agricultural crops is one of the most
important issues in the world, "4 billion 886.3 million people worldwide per hectare of agricultural
land, 43.2% of which is irrigated by pumping stations” [1]. One of the important issues is to use the
latest scientific achievements and increase the economic efficiency in order to carry out the tasks set
to improve the control method based on vibration indicators to ensure reliable and safe operation of
pumping units. In this regard, it is important to ensure the reliable use of pumping stations to supply
the required amount of water to the growing area. An analysis of the use of hydro mechanical
equipment in a lifting machine system has shown that one of the main causes of their failure is
vibration, which is important to identify and analyze. Detection and measurement of vibrations
generated in the pumping units of hydro mechanical equipment can be used to study their current
state and ensure their reliable operation in the future.

Mehods and materials. As a rule, when vibrodiagnostics using an accelerometer installed at
certain points of the machinery, a signal is recorded in the form of vibration acceleration. This signal,
either in the device, which is called the vibrator, or integrated in the computer, is converted into
vibration velocity or vibration displacement (Fig. 1). All these three types of signals in vibration
diagnostics are considered periodic polyharmonic processes. The leading direction in vibration
diagnostics is the analysis of the spectrum of the vibration signal. When constructing a mathematical
model, we will proceed from the laws of theoretical mechanics, in particular, from the law of
conservation of momentum, which leads to the equation of signal propagation in the form of vibration
accelerations in integral form [1]. In order to pass from an integral equation to a differential one,
suppose that the desired function has second derivatives.
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Fig. 1. Accelogram amplitude spectrum of vibration on the camera impeller pumps PS - 1
KMK.
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The causes of vibration of pumping units can be determined by the results of a spectral
analysis of vibration velocity. Frequencies of most discrete components of vibration of rotation
equipment at steady state operation, multiples of speed. Energy delivery to domestic and foreign
consumers is directly related to the reliability of trunk pipelines, pumping and compressor equipment.
An important role in the package of events, ensuring stable and reliable operation of this equipment,
work is performed related to the control of its technical condition but various operational parameters.

Currently, to solve the problem of assessing the technical condition of rotary equipment and,
in particular centrifugal pumping units, the vibration of its bearing units is considered as the main
parameter. According to the guidelines in the water transport system, the technical condition of the
pump unit (PU) is estimated by the mean square values (RMS) of the vibration velocity in the
frequency band 2 ... 1000 Hz. measured on the bearing assemblies of the pump and electric motor in
the places of their attachment to the foundations.

In accordance with the recommendations of the water management documents currently in
force in the main transport system, performance assessment of PU, at nominal conditions it is made
in accordance with vibration standards, given in table 1.1.

Table - 1.1
Norms of vibration of bearing units operating in nominal conditions.
RMS of vibration speed, Assessment of the vibration ) )
] Estimated duration of use
mm /s state of the unit
to 2,8 Excellent Long
Over 2,8 to 4,5 Good Long
Over 4,5t0 7,1 Satisfactory improvement needed Limited
Over 7,1 Unsatisfactory Unacceptable

As the estimated vibrational parameter, the RMS of vibration velocity is used, which is
determined for the frequency range 2...1000 Hz according to the formula [1], [2]:

lT
V = |[— |V (t)dt
Ti()

where: V(1) - vibration velocity measured in the frequency band 2..1000 Hz;
T - averaging time.

RMS of vibration speeds of bearing assemblies PU in the frequency range 2 ... 1000 Hz are
measured by stationary control and signal vibro-equipment and portable means of vibrometry [3].
Vibration control in vertical (Z), horizontal transverse (Y) and horizontal axis (X) directions. The
vertical component of vibration is measured on the upper part of the bearing cap above the middle of
the length of its bearing; the horizontal-transverse and horizontal-axial components of the vibration
are measured at the level of the axis of the rotor shaft against the middle of the length of the supporting
liner [4].

In addition to RMS, the vibration speeds of the bearing units are monitored also RMS
vibration speeds on the heads of anchor bolts (paws of the pump housing and electric motor)in the
vertical direction. The limit value in this case is the RMS, equal to 1.0 mm/s. According to the results
of measuring the RMS of vibration velocity during a certain operating time, the residual resource of
the unit can be determined

To do this, a graph (trend) of changes in the RMS of vibration velocity depending on the
operating time is built, by which the moment of the onset of progressive vibration growth is
determined, and predicted time, remaining until maximum value is reached [2].

The reasons for the vibration of PU can be determined by the results of a spectral analysis of
vibration velocity. Frequencies of most discrete components of vibration of rotation equipment at
steady state operation, multiples of speed. According to classification, reduced to such processes can
be attributed to polyharmonic processes with a fundamental frequency equal to the operating working
frequency of the unit, and represented next to Fourier [1]:
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x(t)=X,+ D X, cos(2mmf,t—0,)
n=l

where: Xo - constant component;

fl - fundamental (e.t. reverse) frequency;

Xm - amplitudes of the n-th harmonic components of vibration;

On - phase angles of n-th harmonic processes.
Results. In most cases, in the practical analysis of vibrational processes, the phase angles of individual
harmonic components are ignored, the dc component is filtered out by the high-pass filter of the
analyzer, and the number of discrete components, forming a polyharmonic process, limited to a finite
number. In the general case, the spectrum of such a process, served on the screen of a narrowband
analyzer, has the form shown in the figure 1. [5].
In addition to discrete harmonic components (harmonics), related to fundamental frequency, those
with rotor speed, the vibration spectrum of a real pump unit contains discrete components, associated
with the resonances of the reference, hull and frame structures, resonances of main and auxiliary
pipelines, processes occurring in sliding and rolling bearings, hydrodynamic and other processes that
cause vibration at frequencies not multiple to the rotational speed [5].
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Fig. 2 - General view of the spectrum of the polyharmonic process

The frequencies of the main discrete components of the vibration of the rotor equipment are
connected by the corresponding analytical expressions with the frequency of the power network,
operating speed of rotation (fundamental frequency) and with technical characteristics of rotating
units: inner and outer diameters of bearings, the number and diameters of rolling elements in bearings,
number of impeller blades for pumps and fans [6].

Narrow-band analyzers are used to determine the spectral composition of vibration, allowing
spectral analysis of vibration velocity signals with a constant absolute bandwidth. In this case, the
narrow-band spectra of vibration velocity are displayed on the linear scales of the amplitude and
frequency axes. A typical view of the measured narrow-band spectrum of vibration velocity of one
of the bearing assemblies of PU is shown in the figure 2.
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Fig. 2. - Vibration velocity of a field bearing of an electric motor PU Ne2
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Discussions.

Consider a practical case of importance:

fg=2,56-Fb Hz, N=2p. Then K=1002p-8: at p=10 (N=1024) L=400, at p=11 (N=2048) L=800,
at p=12 (N=4096) L=1600, at p=13 (N=8192) L=3200. As we see, if fg>2-Fb, then the number of
lines of the spectrum L<N/2.

If additionally Fb=5000 Hz (fg =12800 Hz), that T=2p-7/100; f1=100/2p-7; tk=k-100/2p-7;
relative harmonic number in rotor frequency mk=tk/fp=k/2p-8 (fp=50Hz). At p=11 m1=1/8, m2=1/4,
m3=3/8, m4=1/2, m5=5/8, m6=3/4, m7=7/8, m8=1, m9=9/8, . . . , m800=100; mk=1 at fk=fp. If a
fp=50 Hz, that k=2p-8, at p=11 k=8.

Comment: number of lines in increments fpLp/2p-8=100 and does not depend on p. For
sampling rate 12,8 kHz, the frequency step for the spectrum is: at N=1024 f1=12,5 Hz, at N=2048
£1=6,25, at N=4096 f1=3,125 Hz, at N=8192f1=1,5625 Hz.

RMS value is determined as follows [4]:
1

RMS = ﬁ.W(z)dt/TT = {Zyiz/N}

Actually, formula is valid in the case, if the constant component a0/2 equals zero. In vibration
diagnostics vibration, removed from machinery, Filtered at low and high frequencies and set in the
range (FH, Fb) FH>0, so the formula is true for the time function (wave) and coincides in meaning
with the formula, fair to the spectrum.

In the case when the vibration signal breaks up in time into parts, either when integrating or
defining an RMS envelope, you must first remove the constant component

1
RMS =Y 72 IN =Xy /Ny |

The number of terms in the formula is equal to L.

In addition to the VHC, in vibration diagnostics is used:

a) peak value - the largest absolute value of the maximum deviations of the oscillating
quantity. There is a positive peak value and a negative peak value;

b) span - the difference between the highest and lowest values of the oscillating value.

RMS is the most important indicator, since it takes into account the temporal development of
the studied fluctuations, and it directly displays the value associated with the signal energy and,
therefore, the destructive power of these oscillations.

Conclusion. Comparison of the vibration spectra of the operating unit with the vibration
spectra of a new or refurbished unit (reference spectra), monitoring the development of individual
discrete components allows you to evaluate and predict the technical condition of individual parts
and components of the unit. And Comparison of the obtained results with experimental data allows
us to conclude that, that the proposed method adequately determines the process under consideration,
signal propagation.

1
2
5
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ANNOTATION
Currently, 98% of irrigated land in the Bukhara region is irrigated by pumps, and the lack of
water in the region has a significant impact on crop yields, so that this does not happen, it is advisable
to use advanced modern economical irrigation technologies. This article highlights the benefits of
using drip irrigation in cotton fields. According to scientific studies, reducing water shortages through
the use of drip irrigation in the cotton field, saving 43% compared to the surface irrigation method,
the yield increased by 24%, that is, 4.2 tons of cotton per hectare.
Keywords. Irrigation regime, cotton, drip irrigation, water resources, resource-saving irrigation
technologies.

I'yaomoB Capaop

“TowKeHT uppuranus Ba KUILIIOK XYKaJIUTMHU
MeXaHHU3alUsIIall MyXaHAuCIapyu HHCTUTYTH
MUJUIANA TaAKUKOT YHUBEPCUTETU

FY3AHUHI CYFOPUII PEHIMMU XUCOBH
AHHOTAIUA
Alinn maiitaa byxopo BuwiosATHaa CyFopriianuran epiaapHuHr 98 ¢owusm Hacocnmap Epmamua
CyFOpUIa€TraHd, BWIOSTAA CyB ETHIIMACIWIU KHUIUIOK XYXKAJIWTH SKUHJIAPH XOCHJIJOPJIMIUra
KUJIUN TabCcUp KypcaTa€TraHu, OyHAal XOJ Fo3ara KeJIMAcAuIrd Y4YyH CYFOPUIUIHUHI WIIFOP
3aMOHABUU TEKAMKOP TEXHOJIOTHsUTapUIaH ¢oiamaHu Makcaara MyBopukanp. Ymly Makosiaaa
naxra Jajanapuja TOMYWIATUO CYFOPHMIIHM KYJIAlHUHT ad3ammukiapu €putwirad. Wnmuit
TaKUKOTJIapra Kypa, maxTa MalJOHMJAa TOMYMIATHO CYFOpHII YCYJIMHM KYJJIall OpKajdu CyB
TaHKUCJTUTHHHA KaMaWTUPHIIL, €p YCTH CYFOpUIl ycynura HucOatan 43 ¢ous Texad, Xxocunaopiuk 24
¢dousra, spHU TekTapura 4,2 TOHHa axTa eTUILITUPUIIIN.
Kanur cy3znap. Cyropuin pexxumu, maxra, TOMUHWIATUO CYFOPHUIL, CYB pECypCliapH, pecypc
TeXalural CyFOpHII TEXHOJIOTHsUIapH.

I'yaomoB Capaop

HannoHaneHBIM UCCIEN0BATENBCKUN YHUBEPCUTET
"TamKeHTCKUI MHCTUTYT UHKEHEPOB UPPUTALIUU U
MEXaHM3aI[UH CEeJIbLCKOTo X03siicTBa"
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PACUYET PEXXHMMA KATIEJIbHOI'O OPOIIEHUSA XJIOITYATHUKA

AHHOTAIUS
B nactosmee Bpemst 98% opormaembix 3emens B byxapckoii 0651actu opomarTcsi HaCOCaMu, 1
HEXBATKa BOIbI B PEruoHe OKa3bIBACT 3HAYUTCIIBHOC BIIUSTHUEC Ha ypO)K&fIHOCTI:
CEJIbCKOXO3SIIICTBEHHBIX KYJBTYp, YTOObI 3TOr0 HE MPOU3OILIO, LEIecoo0pa3HO MCIOIb30BaTh
NNEpCAOBbIC COBPEMCHHBIC OJKOHOMHUYHBIC TCEXHOJIOIMU I10JIMBA. B »1oif craTthe OCBCHIIAKOTCA
NpEeMyYIICCTBA HMCIIOJIB30BAHHA KAIICJIbHOI'0 OPOUICHUS Ha XJIOIMMKOBBIX ITOJIAX. CoriacHo Hay4YHbIM
HUCCICOOBAHHAM, CHMIKCHHUC HEXBATKHW BOABI 3a CUHCT MCIIOJIB30BaHHWA KallCJIBHOI'O OPOLICHUSA Ha
XJIOIKOBOM T0Je, 3KoHOMHUS 43% 10 CpaBHEHUIO C METOAOM IOBEPXHOCTHOTO OpOLIEHUS,
YPOKaHOCTh yBenu4miiach Ha 24%, To ecTh Ha 4,2 TOHHBI XJIOIKA C TEKTapa.
KuoueBrble ci1oBa. Pexxum oporieHus, XJIOMYaTHAK, KaleJIbHOE OPOIIEHUE, BOAHBIC PECYpCHI,
pecypcocOeperatoniie TEXHOJIOTUU OIUBA.

Beenenue. BaxxubiM (hakTopoM Npon3BOACTBa MPOAYKTOB MUTAHUS HAPSLy C IOYBOM SBIISETCS
Boja. O0mume BoiHBIE pecypcehl 3emutn cocTaBisitoT 71 % Bceit 3eMHOM oBEepXHOCTH U TOIbKO 0,4 %
3TUX PECYPCOB MPUTOJHO YISl UCIOIb30BaHMUs. DTO 03HAYAET, YTO BOJAA JIOJKHA PAacX0J0BaThCs B
BBICIIEH CTENEHU SKOHOMUYHO U 3(PPeKTUBHO. B ycnoBusix ycuiauBaronierocsi BOAHOro AepuiTa B
arpornpoOMBIIUIEHHON OTpaciy HApOAHOI'O XO3SMCTBAa PECIyONUKHU HapacTaeT KOMILIEKC MpobieMm,
CBSI3aHHBIX C Bojoo0OecneueHreM opoiaemMoro 3emieienusi. OcoOeHHO 0CTPO 3TOT BOMPOC CTOUT JIsI
3eMellb, PACIIOJIOKEHHBIX B CPETHEM U HIDKHEM TeueHUH pek AMmyaapbs U Celpaapbsi.

OpormraemMble TUIWYHBIE CEPO3E€Mbl ydacTKa HMMEIOT YAOBIETBOPUTEIIbHYIO €MKOCTb
norJionieHus. B maxoTHOM clioe cyMMa MOTJIONEHHBIX OCHOBaHUH cocTaBisieT 13,27, B MOAMaxoTHOM
cinoe — 11,26 Mr/a ¢ mocteneHHbIM cHUKeHUeM. [Imogopoaue mouBkl oreHuBaeTcs B 63 Oaa, HO B
MEPCIEKTUBE C MPUMEHEHUEM arpoOMEIMOPAaTUBHBIX M arpoTEXHUUYECKHUX MEPOINPHUSATHI OIleHKa
MOXXET ObITh IMOBbIIeHa 10 88 OamioB. [lo cTerneHu 3acosieHHs] OYBBI OTHOCSTCS K KAaT€ropuu
He3aconeHHbIX. O0beMHas U yenbHas Macca mouBsl - 1,35 r/em® u 2,7 r/em’

Oddext 34071€BOI BCHAIIKK B 3HAYUTEIHLHOM MEPE 3aBHUCUT OT TOTO, HACKOJIBKO TIIATEIHHO
yAaJIeHbl U3 [T0YBBI 3JIOCTHbIE KOPHEBUILIHBIE COPHAKHU (T'yMaii, cBUHOpOH U 1ip.). boprba ¢ copHsikamu
MPOBOJIUIIACH C 8§ Mast JI0 aBryCTa MecsIa ITyTeM PYYHOM MPOIOJKH. bbIIo MpoBeIeHO 3 KyIbTUBALUH.
JUis mpenoTBpalleHus] MOpaKeHHs] pacTeHUH MayTHHHBIM KiemoMm 13 uioHs Oblia IpoBelacHa
o0paboTka y4yacTka cepoil HOpMmo# 15 kr/ra. B Havase WioHS B MOYBY C TMOJUBHOW BOAOW OBLIN
BHECEHbl ya00peHus: ammuauHas cenutrpa HopMoil 150 kr/ra, ammodoc Hopmoii 50 kr/ra u
ounonornueckoe ynoopenue «Ep mamxamu» HopMmou 2 i1 Ha | ra. IlonmBel ObLTM HaYaTHI ¢ S5 Mas U
npoJospkanuck 1o 15 aBrycra. KanemeHnTam TeXHUKHU OJIMBA IPU KaleJIbHOM OPOILIEHUH OTHOCSATCS:
pacxoj BOJIbl, pPAaCCTOSIHUE MEXIY KarelbHbIMH BOJOBBIITYCKAMHU, PACCTOSIHUE MEXKIY MOJTMBHBIMU
TpyOOINpoOBOJIaMH, MPOJOJKUTEILHOCTh MOJMBA, BPEMs MEXIIOIMBHOIO IMEpUOJa, KOJIUYECTBO
nosinBoB. B 2004r. rogy pacxoj KaneabHbIX BOJOBBIITYCKOB CHU3WJICS U COCTABHII B CPEIHEM II0
y4actky 1,26 n/gac. Ilpu 3TOM paccrosiure MexIy KarneabHUuIamMu 0610 50 ¢M, MKy TTOJTMBHBIMH
TpybompoBomamu - 180 cm (ykimagka TpyOOmpoBOAOB - uepe3 Oopo3dy, Mexaypsaabe - 90 cm),
KOJIM4eCTBO KanenbHUll Ha 1 rekrape - 11111 mryk. Ha onbITHOM y4yacTke ¢ KaleapHbIM OPOLIEHUEM
¢ 5 mas 1o 15 aBrycra ObL10 IPOBEIEHO BCETO 4 MOIMBA C MOIUBHONU HOpMOit oT 260 1o 320 m3/ra u
MIPOJOJKUTENBHOCTHIO MoJIKMBa 0T 46 10 85 yacoB. OpocuTesibHas HOpMa NP KaneJIbHOM OPOLICHUH
cocraBuna 1245 m*/ra, npu 6opo3akosom nonuse — 2800 m>/ra.

PaboTocnocoOHOCTh CUCTEMBI KalleIbHOI'O OPOLICHUS] HAXOAMJIACh Ha JIOCTATOYHO BBICOKOM
ypoBHe. OTKa30B B paboTe WM CEPhE3HBIX MOJOMOK He Habmoganoch. OCHOBHBIE BUJIbI PEMOHTHBIX
paboT, MPOBOAMMBIX Ha CHUCTEME B TEUEHUE BEreTAllMOHHOIO NEepuojaa, OBbLIM ClEAyIoLIue:
yCTpaHEHUE MEJIKUX HEUCIIPaBHOCTEH, 3aMEHa OpakOBaHHBIX YacTel MOJMBHBIX TPYOOIPOBOAOB U
T.11. B Teky1ieM roay O6b110 MpoBeIeHO 3 3KCIUTyaTallMOHHBIX IPOMBIBKU BCEH CUCTEMbI KalleIbHOI'O
opolieHust HOpMOii 14 M*/ra, mociie 1-ro, 2-ro U 3-ro BereTalMOHHBIX HOIMBOB. BpeMs mpoBeaeH s
OJTHOM TIPOMBIBKH - | yac. HaGmroaenus 3a paboToii CHCTEMBI KalleJIbHOTO OPOIICHUS T'0/1a TTOKA3aJIH,
910 3¢ (EeKTUBHOCTH, pPabOTHl TOJOBHOIO y3i1a U TPyOONpPOBOJHOW CETHM MpU MpPaBUIbHON
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OKCIUTyaTallMd CHUCTEMBbl JOCTaTOYHO BBICOKAas U BIIOJHE YAOBJIETBOpSET TpeOOBaHUSM,
IpeabABIsSEMbIM K DIEMEHTaM OpolleHHus. PacueTHas opocutesbHas Hopma cocTaBuna 1580 m’/ra
npoTtuB (axkTuueckoil - 1245 m>/ra. PacdyeTHas se OpocUTeIbHAs HOPMaA IpH GOPO3IKOBOM IIOJIHBE B
JTAHHBIX TOYBEHHOKIMMATHYECKUX YCIoBUsAX aocturaet 4900 M/ra, (daktuaeckas -2800 M>/ra.
Takum oOpaszom, pakTHUecKas IKOHOMUS OPOCUTEIBHOM BOIbI P KaleJIbHOM OPOLLIEHUH COCTaBHIIa
1555 m’/ra wimm 55,5 %.

Takum 00pazoM, Toabl UCCIIEIOBAHUM, paOOTOCIIOCOOHOCTh CHCTEMBI KaleJIbHOI'O OPOIIECHUS
HaXOJMJIach Ha JIOCTaTOYHO BBICOKOM YPOBHE, OTKa30B B pabOTe M CEphE3HbIX HEMCIPABHOCTEH He
HaOmonanocs. PaBHOMepHOCT, mMoONMBa paccMaTpuBallach Kak OAMH M3  IOKaszareneil
paboTOCIIOCOOHOCTH CHCTEMBI M OLIEHHMBaJlach M0 creuuaibHod wmetoauke. Koadduument
TEXHOJIOTHYECKON paBHOMEpPHOCTH pacxofoB kamenbHHI] KT coctaBun 0,91, a xoaddunuent
PaBHOMEPHOCTH pacxo/ia B0k OJUBHOTO TpydonpoBoa Ke - 0,94, uTo yka3zbiBaeT Ha XOPOIIYIO U
YCTOWYMBYIO pabOTy HACOCOB CUCTEMbI, HU3KYIO H3MEHUMBOCTh Pa3BUBAaEMbIX UMU HaopoB. Bpems
0JINBOB Kosiebanock ot 63 1o 80 yacoB. Becero Ha yyacTke KanesibHOIO OpoLIeHUs: ObLIO POBEACHO
4 monuBa opocUTeNbHON HOopMoil 1245 m’/ra. dakTHueckas SKOHOMHS OPOCHTENBHOI BOJBI IO
CPaBHEHMIO C OOpO3JKOBBIM MOIMBOM cocTaBuima 1555 m/ra mmu 55,5 %. deHomormueckue
HaOMIOJIEHUsT TOKa3aly, YTO POCT W pa3BUTHE pACTECHUH B 1EJOM ObUIM IOJIHOLEHHBIMU,
MIPOXOXkKJeHHE (a3 pa3BUTHS — CBOEBpeMEHHbIM. [lonydyennsiit paktrueckuii ypoxaii —31,2 1/ra (s
CpaBHEHHUs - 25 1/ra npu 6OPO3IKOBOM MOJUBE) U NPUObLIL B 4362 T.C. (ITOCie BbIUeTa BCEX 3aTpar)
- CBUJIETEJIbCTBYIOT O MPEUMYIIECTBE KalleJIbHOI'O OPOLLIEHUSI.

CnHcoK MCcnoIb30BAHHOM JIUTEPATYPHI
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Research. 2018. Vol. 183. P. 8-18.

2. Inter-dripper variation of soil water and salt in a mulched drip irrigated cotton field: Advantages
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5. Optimizing cotton irrigation and nitrogen management using a soil water balance model and in-
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FY3AJIA MYPAKKAB JYPATAWJIAIII OPKAJIU SIPATHJITAH OMJIA BA
TU3MAJIAPHUHT AMPUM XVYKAJUK BEJTWJIAPU BYUHNUYA KYPCATKUYIAPHA

AHHOTAIUS
Fy3a maBmapm cenmekmusicuma Mypakka® myparaiiyiam ycyiuaa KaTop KUMMATIH XY KaJHK
Oenruyapura sra OyiraH, camapagop OWJIa Ba TU3MaJap aXpaTUO OJIMHAM, yJaplaH IeHETHK-
CEJICKIIMOH TaJAKUKOTIapaa oomanFuy ameé cudaruaa Goigaianuin MaKkcaara MyBOGUKINP.
KaauTt cy3nap: ry3a, 6bomnanrud Man0a, Mypakkal Jayparaitiaii, onia, TH3Ma.

Kupum. IIpesunentumuz IIL.M. Mupsuéepuunr 2017-2021 immmapna  Y36eKucTon
PecniyOnukacuHu  puBOXJIAHTHpUII — Oemita yCTyBOp HyHanunuiapu Oyiinuya Xapakatiap
CTpaTersICHHUHI Ma3MyH Ba MOXHUATHIA KUIUIOK XYKAJIUTMHU MOJEpHU3AIMsUIAIl Ba UHTEHCUB
PUBOXKJIAHTHPUII, MaMJIaKaTUMU3 O3UK-OBKAT XaB()CU3IUTUHY sIHAJla MyCTaxKamulal,arpap ceKTop
AKCHOPT CAJOXMUSTUHU OIIMPHIL, SKUH MaWJAOHIApUHU sSHa/a MakKOyJUIAIITUPUIL, YHJA O3UK-OBKAT
SKUHJIAPUHU TYPJIAPUHUHT YIYUIMHU OLIMPHII, KUIUIOK XYXKAJIUTH MaxCyJOTJIapuHU 4yKyp KailTa
UIIalI, CakJall, TallMIl Ba COTHUII, arpOKMME, MOJUSBUN Ba OOILIKa 3aMOHaBUN MHGpPATy3UIMa
TU3UMHHH PUBOXKIIAHTUPUII, KUILJIOK XY>KaJIUTU SKUHJIAPUHUHT XOCWIIOPIUTUHU MYJI Ba MaxCyJoT
cudpaTy IOKOpH xamjaa OWOTHK Ba aOMOTHK oMuIIapra OapJOLUIM SHTU CEJEKUUs HaBJIapUHU
sIpaTUINTa KaTTa YbTHOOP Oepud, ceNeKInoHep ommiiap oaaura Bazuda kummb kyvaumap [1].

byrynrn xyHaa KUIUIOK XYKQIMK OSKUHJIAPUHUHT MaXMYaBUM KHUMMATIM XYKaIUK
Oenruyapura sra OYiAraH HaBJIApUHM SpaTUll MyXuM axamusaT kacO srtaau. Iy tydaiinu
TaJKUKOTJIapUMHU3/Ia MypaKkKad Ayparailiail ycyiuaa spaTUirat £y3a ouia Ba TA3MaJapuHUHT KaTop
KUMMATIIM XY KaIUK OeNruiapu Oyinda mKoOuil HaTkanapra sra Oyiummra yTHO0p KapaTauK.

TanKuKoTHHHI 00beKTH Ba mpeaMeTu cudartuna ryzaHudr G.hirsutum L. typura mMaHcyO
KaTop HaBJIapU UIITUPOKUAArd MypakKab ayparaiiiapian axpatu0 OJIMHTaH OUJIaIapy Ba TU3Mallapy
ULITUPOK IT/IH.

TankukoTHMHT ycysnapu. TaakukoTiapaa yMyMud KaOyn KUJIMHTaH ycyiap €paamuaa
(deHoNoruK Ky3aTyBiiap Ba jJaboparopus TaxJiiuiapu yTkasuwirad. MypakkaO gyparaidigap onuiiia
{F1[F1(AxB) x A] x [F1 (A x C) x A]} yaTuiutupuiu cxemacuaan goigananunrad. bapua marematuk
Ba cratucTuk Taxymiuiap b.A.Jlocnexos [2] yciayOmapu acocua amanira OmupuiITraH.

TaagkuKOT HaTHKAJAPH. XO3UPTrH UKJIUM Y3TapHIly JaBpHIa, HOKyJIail 00-XaBO IIapOUTH/IA
KUIUIOK XYKalIMK OSKUHJIAPUHU XOCWAOPJIUTMHM OIIMPHUII MYXHUM axaMusaT KacO 3Taj.
XOCWIIOPJIMK ~ Mypakka® mosureH Oenrm  OynuO, TagKUKOTIAPUMHU3A  XOCHIIOPJIMK
napamerpiapuaan 1 qona kycakaaru naxra Bazau Ba 1000 moHa 9MrUT OFUPIIATH OenTuiapu Oyinda
Ky3aTyBiap oiaud Oopmim0, taxymia KwmmHad (1-xansan). Taxymn HaTHXKazapura Kypa, Mypakkao
nyparainap opacunan axparud onunrad O-118, O-114, O-115 (terunum pasumga 6,86 r, 131,0 r;
6,05 r, 127,0 ; 6,80 r, 128,6 T) omnanapaa xap wKkaia Oenru Oyinda yCTYHJIWK KAl ITHIIIH.
[yaunraex, T-487-488/07 (6,92 r), T-561-62/07 (6,21 r) Tu3zmanapu xam | goHa Kycakaaru rnaxra
Ba3HM OYilMua I0KOpHU HAaTWKaHU KypcaTIu.

YMymMmaH onranga, 1Ta Kycakgarw naxTta Ba3HH OeNrucH Oyiinda Mypakkal ayparaijapaan
aXpaTUO OJIMHraH OWJIAJAPHUHI Jiesipiu Oapyacu aHi03a HaBAaH YCTYHJIMIM KYpUHIU. AXpaTtub
OJIMHTaH OWJIajiap Ba TU3MAJapHHUHT | J0HA Kycakiaru naxta BazHu xamaa 1000 moHa 4uUTrUT Ba3HU
oyinua xypcarkuwiapu O-113 (7,1r; 122,4 1), O-118 (6,86 1; 131,0 1), O-116 (6,40 1; 122,9 1)
oujanapjaa IKOpu HaTwxka kypcatuO, anno3a Hamanran-77 (5,05 r; 105,5 r) HaBuaH yCTYHJIMKHU
HAMOEH ITIH.

1000 nona yurut orupiurd 6yiuya sca ¢akarruna O-101 (102,2 r) ouna Ba T-117-118/07
(101,2 r), T-484-85/07 (102,2 r) Tusmanapuaa ango3a Hamanran-77 (105,5 r) HaBugan OupmyH4a
MACTPOK HaTHXKa Ky3aTHIIIH.

1 Ta xycaknaru nmaxrta Ba3Hu Ba 1000 qoHa uuruT BazHu Oenruiiapu Oyiinda Mmypakkad ayparai
nynu Ounan spatuirad ounanap opacuga O-113 (terumm pasuumna 6,4 r; 127,0 v ), O-114 (6,5 t;
127,51.), 0-116 (6,6 r: 118,5r) omnanapu,T-814-15/07(6,27r; 125,5r) Ba T-484-85/07 (6,31 1; 129 1)
TU3Manapuaa oenrunap 6yinya yCTyHIUK KA1 STHIIIN.

39



WYPHAN ATPO MPOLIECCUHT | JOURNAL OF AGRO PROCESSING Ne6 | 2022

XOCWIZIOPJIMKHUHT YPraHwiral xap MKKajga KOMIIOHEHTJIapu Oyirya OJIMHTaH HaTwkanapra

Kypa IIyHH XyJIoca KWJINII MyMKHUHKH, XOCWIIOPIAMKHYU OIIMpHIIA, 1 JOHA Kycakaaru naxra Ba3sHU

owtan oup Baktaa 1000 qoHa unrut Ba3Hu OViiMYa IOKOPU HATHIKA KypcaTraH, Mypakkab ayparaiiiart

Uynu OwiiaH sSpaTWiraH OWJIaJlapHU aMaliuil cenekuus »kapaéniapura Oomuanruy amé cudarua
TaBCUs KWJINII MyMKHH.

1-skanBaJ

Mypakka0 ayparaiijiall OpKaJau ipaTHJITaH OMJIaJap Ba TU3MAJAPHUHT XY:KAJMK 0eJIrnjiapu

Oyiin4a KypcaTKkuwiapu

Omniaa 1 nona kycak Ba3Hu, r 1000 xoHa YUTUT Ba3HU,T Tosa y3yHJIMIH, MM Tona yukumu, %
J1ap
M=+m S V% M+m S V% M+m S V% M+m S V%

Mypakkab ousasiap
0O-101 5,90+0.1 | 0,8 13,3 102,2+1,3 | 6,4 6,30 30,8+0,6 | 3,3 10,7 | 39,0+£0,5 | 2,5 6,4
0-102 6,20+0,1 | 0,8 12,9 114,542,1 | 12,4 10,9 32,240,3 | 1,8 5,5 38,9+0,8 | 5,1 13,1
0-113 7,10£0,2 | 0,6 | 8,5 122,4+3,8 | 10,2 8,31 32,2404 1 1,0 | 3,2 37,9£1,1 | 2,8 7,5
O-115 6,80£0,1 | 0,2 3,7 128,6+6,3 | 10,9 8,52 37,141,211 2,0 | 5,5 39,8+¢1,7 3,0 | 7,6
0-114 6,05£0,1 | 0,5 8,3 127,0£0,1 | 0,50 8,29 34,7£0,5 | 2,5 7,3 39,7404 | 2,1 5,2
O-116 6,40+0,1 | 0,8 12,7 122,9+£2,6 | 14,8 12,1 32,8+0,3 | 1,8 5,6 37,5404 | 2,7 7,4
O-117 5,38+0,2 | 0,5 8,6 114,0+£5,5 | 13,6 11,9 33,3£0,7 | 1,8 54 33,3+0,7 | 1,8 54
O-118 6,86+0,6 | 1,1 15,7 131,048,9 | 15,5 11,8 32,8409 | 1,6 | 4.9 37,0£09 | 1,6 | 4,3
O-110 6,07£0,1 | 0,7 12,0 117,242,5 | 13,8 11,8 32,240,3 | 1,8 5,6 38,2£0,5] 3,0 | 8,1
Tuzmanap
T-487- 6,92+0,5 | 1,1 16,4 110,4+2,4 | 5,3 4,8 32,4+0,7 | 1,5 4,6 | 42,1+0,5| 1,2 | 2,9
488/07
T-814- 5,75£0,2 | 0,3 6,15 107,0£5,9 | 8,5 7,9 34,0+£2,0 | 2,8 8,3 39,1#1,0 | 1,4 | 3,6
815/07
T-117- 5,8+0,8 1,1 19,5 101,5+£0,5 | 0,7 0,8 31,4£0,4 | 0,5 1,8 39,3+0,7 | 1,1 2,8
118/07
AHz103a HaB
Hamawnran | 5,15+0,2 | 0,3 6,8 110,543,5 | 4,9 4,5 30,8£0,6 | 0,8 | 2,7 36,6+1,9 | 2,7 6,9
-77

MasbayMKH, KaxoH 0030pua TOJIAHUHT CH(AT KYpCaTKUWIaApH MYXHM axaMHAT KacO dTaju.
[ynra kypa, ypraHwiaérrad aménapUMU3HUHT TOJIACMHU cH(aT KypcaTKuujiapura ajoxujia
BTHO0P KapaTuian. ToMaHUHT cH(AT KYypcaTKUWIaApUAaH TOJAHUHT y3YHJIUTH TaxJIWI KMJIMHTaHa
Mypakkab owtanap opacuaan anno3za Hamanran-77 (32,6 mm) HaBura Hucoaran O-115 (37,1 mm), O-
114 (34,7 mm), O-117 (33,3mm), O-118 (32,8 mm) oumanapu, T-814-15/07 (34,0 mm) TuU3macu
terunum pasumaa 4,5 mm, 2,1 mm, 0,7 mm, 0,2 MM, 1,4 MuumMMeTpra TOJTACHHUHT y3yH OVITaHIuT|
Kaig atunu. Konran ousna Ba Tusmanap sca 6enru 6yiinya aHj03a HaBUra TeHr €Ky yHAaH OupMyHUa
nact OyJraH HaTHKaHU KYpCaT/Iu.

Tosa YMKUMHU XaM acOCHi MOJUTeH OenruiapaaH XucoOsiaHuO, Tojia YUKUMH FOKOpH OViran
aménap sipatuil OyryHrd KyH Tanabu xucoOnaHaau. Yoy Oenru Oyiinda r0Kopu KypcaTKuura sra
oynmran O-115 (39.8%), O-114 (39,7%) omnmamap xamma T-482-483/07 (42,1%) Ba T-494-95/07
(39,7%) Tm3manapuna annoza Hamanran-77 (36,6%) vaBunan terunum pasumiaa 3,2%; 3,1%; 5,5%;
3,1 dowus rokopu OYynran HaTwkamap Kana Stunau. YMmyman onranga, O-117 (33,3%) ownacuman
Oomka 6apua onsa Ba Tu3Maziap ymoy Oenru Oyiinya aH103a HaBUIaH YCTYH OVJITaHIIUTH Ky3aTUIIIH.

Vprauuwiran KAMMaTid XyKaauK OCITHIAPUHUHI Oapyach OyiiMua IOKOPHM YCTYHIIHMK
kypcarrad O-115 owsacunu OenrminapHu Aximuiam OyHnuYa T'€HETHUK-CENIEKIMOH TaJIKUKOoTIapaa
Oonutanruy ameé cudaTuaa TaBCUs STUII MyMKUH. YOy oujia ypranuwiran 6apua oenrunap Oyinda,
sbHH | JTOHA Kycakaaru naxra Ba3HH Oyiinya anno3a Hamanran-77 naBuaan 1,6 r, 1000 nona uyurut
Ba3uu OVinya 23,1 1, Tona y3ynnuru Oyitnda 4,5 MM, 3,2% HaTmkara sra OyiIrad yCTYHIMKHA HAMOEH
STIH.

Tona y3ynnuru 6enrucu 6yinda T-482-483/07 (38,1 mMm) Tu3macu, Toja yukuMu Oyitnua O-
101, O-102 Ba O-116 (40%), O-114 (37,3%) ounamnapu xamna T-117-118/07 (42,7%) Ba T-484-85/07
(38,15%) TM3Manapu 1OKOpU YCTYHJIMKKA dra OYIIIm.

TonanuHT cudar mapamerpiapu >XKaxOoH MHUKECHIA MyXUM axamHsT KacO staau. Xankapo
0o3opna anbarra TomaHUHI cudaTura kapad taHHapxu owmub Oopaau. Illly HykTam HazapaaH
TOJIAHWHT CH(]AT KypcaTKUWIaApUra aloXuaa YbTUOOP KapaTIauK.
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2-3KaIBAJ
Mypakka0 ayparam OpKaJu sipaTHJITaH OWJIAJIapAa TOJAHUHT cudaT KypcaTKu4ja1apu

Omnna MuxpoHneiip CoJMmTHpMa y3HJIMII KyYH, IOxopu ypraua y3yHJImK, qroiim
Jgap (Mic, HVI r.k/Tekc (Str) (Len)
M=£m
) V% M:=£m S V% M:=£m S V%

Mypakkab ousanap
O-101 | 4.05+0.45 0.63 15.7 25.4+0.15 0.21 0.83 1.19+4.9 7.07 0.59
0-102 | 4.45+8.01 0.24 5.39 29.8+£1.37 4.13 13.8 1.11£7.08 0.21 19.02
O-113 | 4.59+9.9 0.14 3.07 28.8+1.8 2.54 8.83 1.18+1.0 1.41 1.19
0-114 | 4.20+£0.12 0.30 7.11 27.4+1.61 3.96 14.4 1.2349.54 2.34 1.89
O-115 | 4.40+4.9 7.07 1.59 26.9+0.15 0.21 0.78 0.98+0.37 0.52 533
0O-116 | 4.50+4.94 0.12 2.65 29.5+£1.29 3.17 10.73 1.19+1.85 4.54 3.79
O-117 | 4.19+0.10 0.14 3.36 31.8+0.10 0.14 0.44 1.20+4.0 5.65 4.71
O-118 | 4.70+0.39 0.56 12.0 24.3+9.9 0.14 0.58 1.21£3.0 4.24 3.50
O-119 | 4.44+4.9 7.07 1.58 26.0+0.75 1.06 4.07 1.1944.99 7.07 0.59
O-110 | 4.5+6.79 0.21 4.79 28.7+1.16 3.68 12.8 1.22+1.13 3.59 2.93

MasbiryMKH, TOJaHUHT MUKPOHEHp KypcaTkuuu 4,8 naH I0KOpH OYJIMIIN YHUHT JarajljallyBura
onmu0 kemamau. Mypakkab mayparaiiam Wyiau OWiIaH spaTWUTaH OWJIAJapHUHT TOJIACMHU cudar
kypcarkuuwiapu Pecny6nuka Cudar Mapkaszu HVI yckynacuaa uiioBian YTKa3uiau Ba Kyiuaaru
HaTWKanap Kalg stuinau (2-xaasait). AxpaTtud ojMHTaH aménapuMHU3HUHT Oapuacu ymiOy Oenru
Oyiinua Tanal mapaxacuaa OYnau, s’bHHM Mypakkad mAyparaiiam yciyOoupa sipaTwiiraH oujanapia
4,05 nan (O-101) 4,70 raua (O-118) O6ynrannuru ystupod stumnau (2-xxaasan). CoauimTupma y3uimmt
Kyuu Oyiinda Mypakkad Ayparaml opKaiu sipatwirad oujanap opacugan O-117 (31,8 r/kyu Tekc.)
OMJIACH FOKOPH HATHIKA KYPCAT/M. YPraHUIraH ouia Ba TU3MaJIapAa TONaHUHT y3yHmuru 0,98 moiim
(O-115) nman (1,20 mroitm), 1,23 mrovim (O-114) raua opanukna 6ynau. Jlemak, ymoOy Oenru 6yitnua
9HT 1oKopu HaTmka O-114 ownacuna Ky3aTuiaan. 2-KaJaBal MabIyMOTIapura Kypa, XyJioca Tap3usa
TabKUU1a0 YTUII MYMKHUHKH, TOJJAHUHT cudat napameTpiaapuHuHr 6apyacu 6yiinda O-117 ounacunu
OenruapHy sIXIuianaa oouutanFuy ameé cudaruaa TaBcus STUIL MyMKHH.

XyJiocaaap:

1. Xocungopiuk nmapamerpiapuaal - 1 ta kycakaaru naxra Bazuu Ba 1000 qoHa YuruT Ba3HU
oenrunapu O6Viinya Mypakkad myparainam opkanu spatunrad O-113 (7,1r; 122,4 1), O-118 (6,86 T;
131,01), O-116 (6,40 T; 122,9 1) omnanap annoza Hamanran-77 (5,05 r; 105,5 r) HaBuaan yCTyHJIUTH
Kalg dTHIIHN.

2. Tona yukumuan sxmunammga O-115, O-114  ownanapu, T-482-483/07 Ba T-494-95/07
TU3MajapuaaH GorgamaHuI MaKcaara MyBOoQUKIUD.

3. Tonanunr cudar KypcarkuwiapuHUHT Oapyacu Oyinua O-117 owmnacuHu OenruiapHU
SAXIIMIanaa oonutanruy ameé cudaruga TaBcHsl STULL MyMKHH.

4. Vprauunran GeiTHIApHU SXUIMIANINA Mypakka® Ayparaiiam yciayou IOKOpH camapaiu
xucobynannb, Oenrwiap Oyiuya MWKOOMM pEKOMOMHAHTIIAp OJIMIIA MYpPaKKad YaTUIITHUPUIIL
yCyJapuaaH KeHT GoiaanaHuill MyMKHHIATHHA TaCAUKIaIn.

DoiigajIaHWITaH agaduéraap:

1. V36ekucron Pecny6mukacu Ipesunentunnar ®apmonu 6 (766)-con. 70-momna. Xysokar 2017
iun 13 despans xonaru.

2. JocnexoB b.A. Meroauka mosieBoro omnbita. — MockBa: Arponpomusaar, 1985. — 351 c.

3. Aonymnae A.A., Omenpuenko M.B., Jlazapea O.H. Ilorennman pona Gossypium L. - 6a3a
CO37IaHUsl TIEPCIEKTUBHBIX COPTOB XJyiomuaTHUKa.// XmonkoBoacTBo, 1980, Ne 8, C.29-31.

4.  AonpymraeB A.A., Omensuenko M.B., JIazapesa O.H. Mcnionb30BaHue reHeTHYECKON MOTEHIIUN
pona Gossypium L. B TeHETHKO-CEJICKIIMOHHBIX UCCIICAOBAHUSX 110 CO3/IaHUIO MTEPCIIEKTHBHBIX
coptoB xiyomyaTHuka. // B kH. Teopernueckwe OCHOBBI YAaCTHON TE€HETUKH M CEJICKIIUU
xjomyatHuka. Tamkedt: ®@an, 1983, C. 3-11.

41



WYPHAN ATPO MPOLIECCUHT | JOURNAL OF AGRO PROCESSING Ne6 | 2022

10.

[TynaroB M., Apytionosa JL.I'., OramOepaneB A. 3HaueHHUE OTAETHHBIX BUJOB M OTAAJICHHBIX
rUOpUIOB B YIYUIIEHUH XO35SHCTBEHHO-IIEHHBIX NPU3HAKOB XJjionmuaTHuKa.// B c0. ['eneruka u
cenekiusa pacteHuid. (Tamxkent, 29-31 aBrycra 1990r.). Te3ucsl noxmanos, T. 2. TamikeHT,
1990, C. 126-127.

Rahmankulov S., Daminova D., Rahmankulov M. Ways of developing plants in interspecific
hybridization of cotton. // Cotton Sciense of conf., China, 2008, pp. 52.

Orambepaues A. D. IlonaumionHble 1 UHTPOrPECUBHBIE THOpUIBI XJomyaTHHUKa.// B ¢0.: V
cee3n BOI'mC wum. H.M.BaBmioBa (MockBa, 24-28u0s0ps 1987r.). Tesucsl IOKIANOB.
MockBa, 1987, . 1V, 4. 4, C. 316-317.

Orambepaues A.D. MHaynrpoBaHHast HacaeICTBEHHAs M3MEHYMBOCTD xyonyatHuka. T.: @an ,
1984, 244 c.

JI.B.Cemenuxuna, C-A.PaxmankynoB, JI.M./lamuHOBa VYCOBEpIIEHCTBOBAaHWE METOIUKH
MEXIOJIPOJOBOM Trubpuan3auud U aMQUIUIUIONAM3AIUN  XJIOMYAaTHUKA. MoHorpadus.
Tamkent — 2016. UzparensctBo «HaBpy3». Ctp.157.

[Tonos II.B. CoBepIlIEHCTBOBAaHUE METO/IOB CEJIEKLIUU CPETHEBOJIOKHUCTBIX COPTOB
xyormyatHuka. T.: U3n-Bo «Xamkop-buznecy, 2002, 86 c.

42



WYPHAN ATPO MPOLIECCUHT | JOURNAL OF AGRO PROCESSING Ne6 | 2022

ATPO NPOLLECCHHI

ATPO NPOLECCHHI | AGRD PROCESSING

ISSN: 2181-9904
www.tadgiqot.uz

YAK: 631.6:001.895
b.T.AmanoB

JOLEHT “TOLIKEHT uppuramus Ba KUILJIOK XY KaTUTHHU
MeXaHHU3aUsIIall MyXaHAUCIapyu HHCTUTYTH
Munnuii TaIKUKOT YHUBEPCUTETH [ MapoMennoparus
TU3UMIIapaaH (oinananuil kadeapacu

O.111. draméepaues,

®.M. Mypra3aeBa

“TOWKEHT uppuranys Ba KMILUIOK XYKaTUTHHU
MeXaHHU3aUsUIall MyXaHAuCIapyu HHCTUTYTH

MUJUIANA TaJKUKOT YHUBEPCUTETU MAarucTpaHTIapu

CYB TEXKAMKOP CYFOPUII TU3UMJIAPUHU JJOMUXAJAIIJATHA
MYAMMUOVJIAP BA YJIAPHUHI' EHUMJIAPU

d - http://dx.doi.org/10.5281/zenodo.0000000

AHHOTALUSA
CyB TexaMKOp CyFOpUII YCyJJIapu OFHUpP HMKJIMM IIApOMTIapura 3ra Ba CYB 3axupayapu
YEeKJIAHTaH MaMJIAaKaTJapHUHI KUIUIOK XY’KaJluruja YCUMIIMKIAPHU CYFOPUIIHHMHI STOHA YCYJIH
cudpaTtuia ByXKyara keiarad. YmOy wiMui makonaga Pecnybnmukamusaa KeHr Mukéciaa oiud
O0opusIaéTran CyB TEKaMKOpP CYFOPUII YCYJUIapMHHU JIOMMXadall XamJa amanja KyJulalljJaH aBBall
KaHJall KepaKkiu Ba MyXUM MabJIyMOTJIApHU OUJIUILKMU3 Ba aHUKJIAIIMMU3 KEpaK dKaHJIUTY WIrapy
cypwirad. llyHunrnek noiuxanam oJiqM KWIMHAJAWTAH MIUIAP TU3UMHHUHI TYJIMK HIUTALIUTa
kadonar OockuuM OYIMIUIMTUHU KjacTtep, ¢epMmep XY alurd MyTacaaujiapy YYyH TYIIyHapiu,
coJiIa Ba aHUK KypUHHIIIA 09r0 OepriraH.
Tasnu cy3aap: noiluxanaii, TaIKWI 3TUI, TAOUUN IIAPT-IIAPOUT, UKJIUM, TYIPOKIITYHOCIHK,
MeIHOpalys, CyFOPHIL, CyTOPHIL yCYJUIapH, THAPOMETHOPATHB TU3UM
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MNPOBJEMBI ITIPOEKTUPOBAHUSA BOAOCBEPET'AIOIIINX OPOCUTEJIBHBIX
CUCTEM U IIYTU UX PEHLIEHUSA
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AHHOTAIIUA
BonocOeperaromue MeTOIbl OPOIIEHUS CIOXKWINCh KaK €IMHCTBEHHBIH CIOCOO IOJIMBA
pacTeHUll B CEJIIbCKOM XO3SICTBE B CTpaHaX C CYpPOBBIMM KIMMATHYECKUMH YCIOBUSIMU U
OTPAaHWYEHHBIMU BOJHBIMM pecypcaMu. B 1aHHOM HaydyHOM cCTaTbe Npeajaraercss 3HaTb M
OIIpeEATh HEOOXOMUMYI0 M BaXKHYI0 HH(OpMalUIO Mepea MPOSKTUPOBAHWEM U BHEIPEHHEM
BOZI0COEperarnx MeTo/10B OpPOIIEHHSI, KOTOPbIE IIMPOKO MPOBOAATCA B Hallel peciyOnuke. Taxoke
B [IOHSTHOM, MPOCTOM U MOHATHON (hopMe Ui PyKOBOJUTENEH KilacTepa U pepM pacKpbIBaeTCsl, UTO
MIPENIPOEKTHBIE padOTHI SIBJISIFOTCS 3TAlIOM 00€CIIeYeHHs! TOJIHOLIEHHOM paboThl CUCTEMBI.
KiroueBble ¢JjI0Ba: TPOEKTHPOBAHME, OpraHu3anus, MPHUPOAHBIE YCIOBHUA, KJIMMAT,
[IOYBOBEJCHUE, MENMOpalus 3€Melb, OpOLICHHE, METOJbl OpPOILICHHs, TUAPOMEINOPATUBHASL
cUCTEMA.

B.T. Amanov

Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers “National Research University
Associate Professor of Irrigation and Drainage Systems
O.SH. Egamberdiyev,

F.M. Murtazayeva

“Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers” National Research University

PROBLEMS IN THE DESIGN OF WATER-EFFICIENT IRRIGATION SYSTEMS
AND THEIR SOLUTIONS
ABSTRACT
Water-saving irrigation methods have emerged as the only method of watering plants in
agriculture in countries with severe climatic conditions and limited water resources. In this scientific
article, it is proposed that we need to know and determine the necessary and important information
before designing and implementing water-saving irrigation methods, which are carried out on a large
scale in our Republic. Also, it is revealed in an understandable, simple and clear way for the cluster
and farm officials that the pre-design work is the stage of guaranteeing the full operation of the
system.
Keywords: design, organization, natural conditions, climate, soil science, land reclamation,
irrigation, irrigation methods, hydro-ameliorative system

Kupum. Y36exucron Pecrniy6nukacuia CyHru Mumiapaa cyB HCpOrapuiIuriHi KaMail THPHII
Oopacuga xkyaa kyminad wumap onmb Oopmimokna. Iy OGowc Oy coxama wiMui Ba amaiuid
TaKUKOTJIapHU Tanald jaapakacuja TalIKWI OTHIL, SKUHJIAPHU CYFOpPHUIJA SIHTU 3aMOHABHM
MHHOBAI[MOH TEXHOJOTUSUIApHU CUHA0 KYPUIII Ba KEHI MaliJOHJIapra »KOpUil KWIMILIHYU Tanal KUJIaau.
MuHTakamu3ia X03Upru KyHaa optud 6opa€rtran CyB TaKUMJUIMTH LIAPOUTHIA KUIUIOK XY KaJIUTH
UIUIa0 YUKAPUIIMHUHT 0apKapopJIMry Ba pUBOXJIAHUIIM KYTI )KUXaTAaH CYFOPHII TEXHOJOTUsACUTa
oormukaup. LlyHunar yayx V36exucron Peciy6mukacunuar 2017-2021- finmnapra MyybKaulaHTaH
xapakariap crpateruscuja “Kumiok xy»anuru unuiad YukKapuil COXacura MHTEHCUB yCYJUIapHH,
CYB Ba pecypcllapHHM TeXailJuraH 3aMOHABUN arpOTEXHOJOTHSUIApHU KYJulaul” ajJoxuaa ybTHOop
Oepum Myxum Basuda >tubO Oenrunanrad [1,2,3]. PecnmyOnukamuzmard KUIIUIOK —XY>KaJIUK
SKUHJIAPUHUHT CyFOPUII TapTUOHN Ba MEbEPIIAPUHU SHT KyJ1all, caMapaliy sIHTU CTPATETrUsICUHU STHaJa
TaKOMWUIALITUPUILI OPKAJIM CYFOPUII CYBJIAPHHU TEXKAI, XaMJIa €PIIAPHUHT MEIMOPATUB XOJATUHU
axmwiam  Oyiuya WIMHN M3JaHULUIAp MyXuUM axamuar kacO sraau. Kyn #womk nana
TaJKUKOTJIapU MabJlyMOTIapuJaH KeHr (oiiaanannd, yHH MaxaJIuil I1apouTra MOCJIAIITHPUII Ba
Ty3aTHIIIAp KUPUTHUII MyXUM caHanaau. [4,5] PecrybnukamMu3aard KUILIIOK Ba CYB XY KaJTUTHHUHT
TYypJId MyaMMOJIApUHU XucoOra oiu0, TypJid TYNPOK-UKIUM HIApPOUTIIAPH YUYH KUIUIOK XYXKaJIUK
SKUHJIAPUHUHT cyFopull TapTuOiapunu xankapo ®AO ycnyOuHu Y3UMU3HUHT MaXaIui [apouTra
MocCHamTrpud amania Kyjuiaml, MyaMMOJApHUHT 3aMOHABHI Ba caMapaiu edumu Oymanau. bynunr
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Y4yH TOMYMIJIATUO CyFOPUII THU3MMHHHU KypHUIJaH OJJIMH YHM JIOMMXajall 3HI acocuil Basuda
xucobnaHaau. A¥HaH 11y ca®abim CyB TEKaMKOp CYFOPHUIN TH3UMUHU JIOMMXalaliaa Xymayld
TYFpUCHAA AacTiaabKu, OMOUKIMMUM, TreoOMOP(OIOrUK Xamaa TaOMMi XY KaJIUK IIapOUTIAPUHUHT
MabJIyMOTIAapu OYnuImu JjoluxaHu cudarinu unwiad 4Yukum 1oia3apd Basudanapugan Oupu
xucobnanaau. by Oopama kym onumiiapuMu3 WIMHA HM3JTaHUILIIAD OJUO OOpHINTraH, >KymiagaH
Hkpomos P.K., Xamunos M.X., lllepos A.I'., dyxosusiii B.A., be36oponos I'.A., Mamaros C.,
AwmanoB Bb.T., llle3arokosa JI.X., Ba Gomkainap [6, 8, 9, 11, 12, 15,19].

Macananu kyiinammu. CyB TEKaMKOp CyFOPHIN ycyiuiapuaad PecnybnukamMus Xyayiuaa KEHT
TapKaJIraHu TOMYWIATUO CYyFOpUII yCyJu XucoOnaHaau. ToMumiaaTuO CyFOpHILI YCYJIH KaHYaJIUK
¢doifnanu O6ynMIIMra KapamaclaH yHU amMaija KyJulall MyMKUH OYinraH €ku MyMKUH Oyimarad
TYNPOK-UKIUM MapouTiapu Masxya [14,15]. Xo3upru KyHaa YpHaTwiaraH aipuM TOMYHIIATHO
CYFOpUII THU3MMHUHI HIUIaMaldl KOJIMIIM Ba caMapald HaTWKa OepMaciurd aiHaH IIyHUHT
HaTwKacuma coaup 0ynmokaa. baws3zu Oup Xyaynnapaa JJIOHWXAJIOBYM TAIIKAIIOT TOMOHHUIAH Xap Oup
VpHaTWIaAWran XyIyJAHH YyKyp VpranMmaciaH, MabiyM Oup Taxpuba MaiijoHH1a
KOJIMIUTAIITUPWITaH Jloluxara HucOaTaH OJMHUIIM, Oy CYFOPHIL YCYJIM amalljja HaTuka Oepmaiau
JeTaH XyJiocara Kenumura cababdum O0ynu0 xomMokaa. ToMuunaTu® CyrFoOpHIN yCYJIMHU XaM Y3
VpHaTUIMII mapT-mapoutiaapu Mapxkysa LIyHuUHTr ydyH ToMumnatu® CyFOpUIIHM JOMMXajall Ba

KYpHIIIIaH aBBaj XyAyJla JaCTIa0Ku YpraHWIHNIINA Kepak OyJIraH UIIUTApHA aMaJira OIIHPHII JIO3UM
[12,14,15].

By nmnap KylWuparunapiaH Tallkyjl TONTaH:

- €pHUHT pesieUHU YpraHuIiL;

- KUIUIOK XY KQJIMK SKUH TYPUHH TYFpPU TaHJAI Ba )KOMIAIITHPHILI;

- UKJIUM LIApOUTHHU YPraHuILL;

- TYHOPOK TapKUOMHU TaxXJIWI KWIJINLI;

- TYIPOKHUHT MEJIMOPAaTUB XOJIaTUHHU SXILINJIALL;

- CYFOPHUIL CYBUHHUHT CU(ATHHU YPraHulll,

- (hepmep XYrKanury, KJIaCTEPIAPHUHT €Tapiiy OUIIMM Ba KYHUKMaTapuHU OWJIHIL;

- JKOPUH KAJIMII MEXAaHU3MUHHUHT KOWJIapAa YpraHui;

- TEXHUK KYPHK Ba CEPBUC XU3MATHHM SIXIIH, UILIOHWIA WYJra KyWHIL.

Edum ycynau. Xap Kanaai CyFOpHUIN yCYJIMHU aMalijia KyJIIaIAaH OJIIUH ep peiepuHU YpraHull,
€p TEeKuClall Ba epra MIUIOB Oepuil camapaid XHucoOjaHaau. EpHUHI KaHYaJIMK TEKUCIUTH
CYFOpUIIHM cU(ATId aMajira OLIMPUIIHM TabMUHIA0 Oepanau. EpHu xaiinamnaH oniuH JajiaHu
MaJaHui Ba €BBOWM SKHUHJIAP KOJAMKJIApH, Fy3amosyjapAaH XamJa YJApHUHT WIAU3JIapuaaH
TO3ajalll, 3CKU YKapuKJIapHU KYMUII UIIUJTApUHU aMmalra omupuil tainad stunaau. Epnapau mryarop
KWJINII 00-XaBO IIapouTiiapura Kapad (okTsOp, nexadp oiyiapuaa) UKKU sipyciau mryr ounan 30 cm
YyKypJIMKJa YTKa3WIMIIK Kepak. Arap TyHpoK IIypiaHraH OVyica, yYHUHT IIYPUHHU FOBUIL,
MEJTMOPATUB XOJIATHHM SIXIIUJIAII Kepak Oymanu. XaWaoBaaH CYHT Jajagard HOTeKUCIUKHU [1-2,8
J13-302 mapkanu €ku Jla3ep TEKUCIarud KypuwiMaiapu €pamuaa TeKHUCall sIXIIM camapa Oepaiu.
Xaiimanran ep spta 6axopaa 6opoHanam (IucKaiu €K1 oI 00OpoHa) OpKaIu XalJ0B KaTJIaMH1ard
HAMJIMKHUHT caphu KaMasau XaMJa KaTTa Kecakiap MaiijanaHud TynpoK CTpyKTypacu
AXITATAHAAN. Y T/[aH TO3aJaHraH epiapaa GOpOHAIAII KeTHIAH MOJNOJIALT §TKa3HIIA .

- nananapja aBBas KyatuBamus (6-8 cM uykypaukna) €ku uynzemamn (10-12 cm aykypiukaa);

- KymuMya 3axupa cyBu Oepul cyropuirad gananapnaa 12-14 cM yyKypaumkia AucKaiam €Kku
yu3esUIall, KeWnH 3ca OOpoHasall Ba MOJIOJIAII YTKAa3uIaau. DKUH SKHIIIAH OJITMH UKKA TOMOHJIaMa
OopoHaJIaHaIH.

Tomunnatu® CyFOpPUIIHM MOHTaX KWIMIIJAH aBBaj, OeroHa yrTiapra KapIiM Kypalluil,
TYHNPOKHUHT YCTKM KMCMHMHHU FOBAK XOJIaT[a YIUIAll, HAMJIMKHU cakjall MakcaJauaa KaTop opacu 2-
3 mapta KyntuBauus €ku 1-2 maprta KyJaTuBanus Ba OMp MapTa YONMK YTKA3HII MaKcaara MyBopGuk
xucoOmanagu. [7]

KuInuiok XyKanmk 5KUMH TYpUHU TYFpPU TaHJIAIl XOCHJJOPJIMKHH OLIMIIMIa Ba Xap KaHOau
arpoMeNIMopaTuB TaJ0MpJapHU amalra OUIMPUII MMKOHUHU Oepanu. Uknum mapoutunan keinud
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YUKUO KUIIUIOK XY KaJIUry SKUHIAPUHU SKULI MyAJaTiaapy 0axO0pHHU KEeIUIINHU XHUCOOTa OJIraH XoJja
VTKazunaau. OKUH JajlajapuHd  TYFPU SKOWIAIITHPUII CYFOPHUII yCyluJaH QolJaiaHuIl
camMapaJOpJIMTUHU OMIMPUO, OPTHKYA XapakaTJApHUHT OJIIM OJIMHAIU Ba JHEPrus capPuHH
KaMauTHPAJIH.

NximM mapouTHHH YpraHuil HaTHKAcuda SKAJIAIUTraH SKHHHUHT BereTalnus JaBpUHU Ba DKUII
BAKTMHM aHUK OMJIMO OJIUIL, SKUHHU CYFOPHILI CU(PATHUHU OMIMPUIIK MyMKUH. [IlyHUHIrIEK HUKIIUM
mapouTiapuHu xucobra onu0O, xankapo @AO meronukacu O6yimua DT (3BomoTpaHcHparys)HU
XHMCOOra OJIMII CYFOPHIL BaKTH Ba AABPUHU aHUK XMCOOWHU OJIMII UMKOHUHU Oepaau, Xam/1a UKIHUM
LIAPOUTH Y4YyH MOC KeJyBYM JKMH HABJIAPUHM TaHJIa0 SKUII XOCWJJAOPJIMKHM oluiura cabdad
oynaau. Epnan doiigananuin caMapa opaIuTruHu OMTUPUO MIITMTa MKKH MapTa XOCHIT OJIMII MyMKHH
[17,18].

Vprauunaérran Xyay HHHT TYIPOK TAPKMOMHM MyKaMMall Japakaia TaxJIMI KHJIMII JO3HM.
UyHkH joiuxanam niIlapuMU3HUHT Xap Oup 60CKUYUAA TYNPOK TAPKUOMHHUHT TaX M HaTHKaJIapu
acocujia X|ucoOuanl HIJIapUHU amanra omupamus. TyIpOKHUHT KUMEBUH TaxJIUil HATHKACH OpKaJld
XYIQyJIHUHT MEJIMOPaTUB XOJaTHHU OMJIMIIMMU3 Ba TYHNPOKHUHI MEJIMOPATUB XOJATHHM SIXIIHMJIALI
TaAOUpIIapuHU UILIA0 YUKHUIL, JIOMMXAaHUHI aMaija AXIIM MIUIAIIM YYyH MYXUM LIapT-IIapOUT
SApaTUIINMU3 MYMKHH OYaiu.

Cyropulll yCyIMHH TaHJIallMMU3/1a CyFOPUII CYBUHUHT cu(aTtu MyxuM pod YiiHaiu. Cyropul
CYBUHHMHI' KUMEBHI TaxJIWJIM Ba YHAArd OKU3UKJIAp YiIyaMu HapaMeTpiiapy Joluxanamaa Guibtp
TYPUHHU TaHJIAIIMMU3, THHIUPTUYHUHT HeuTa 0OCKUY/1a KypHWIMILIMHN Ba YFUTIIAIT HIUTAPUHU TYFPU
TaUIKWUIAIITUPUIT UMKOHUHU Oepanu. CyFropulll CyBUHUHI MUHEpAIU3aLUsACH I0OKOpHU OYJraH CyB
OuilaH CyFOpPHUII PKMHHUHI PUBOXKJIAHUIINTA CalOUN TabCUp KWJIAJU Ba TYHNPOKHUHI MEIMOpPAaTUB
XOJaTUHHU EMOHJIALIUILINTA SIbHA MKKWJIAMYH IIYPIaHUIITa 0110 KeTUIIY MyMKHUH.

@epMep XYKalWrd Ba KJIACTEPJApHUHI OWJIMM Ba KYHUKMAaJTapUHU OIIMPHUII JIOMUXAHUHT
MyaMMOCH3 MIUIAIIMHA TaIIKWI 3Tagu. YyHKH JIoWWxa MykKamMman Oyiaranu OuilaH yHU amMalja
WIUIATUII KWMMHYWIMKTA yuypaca TASUMHUHT UIIJIaH YUKW €KY JIOMUXA amalira ommMaraH Oynaau.
JKopuil Kminin MEXaHU3MU SIXIIW MIJIANIN Xap KaHJal CyB TEXKaMKOP CYFOPHII YCYJIUHU XaKUKUN
Ky4YMHH Kypcara OJIUILIUHA HAMONUII KUJIUILY Ba FOKOPU HAaTHKaHU OJIUII UMKOHUHU Oepanu. bynna
KOpUM KWJIMHTaH Xyayd kamuaa oup CUY xynyaura TeHr OynaraHaa I0KOPH HATHXKAHHU OJIMIITAMU3
MYMKHH.

Xap KaHAai TEXHUK UIUIaHMalap MabJIyM BakT MoOaliHuIa XU uiiaiau. BakT yrranu capu
€KM HIIIATUII JaBOMMJA Xap XWI HOCO3JIMKiIapra nyd kemanu. LlyHUHr ydyH CyB TeXamKOp
CYFOPHII yCYJM XaM TEXHHUK KYPHK €KM CEpBUC XU3MaTUIa MYXTOXIJIHK ce3aau. ByHHHTr onavHu
OJIMII YYYH KOPUM KMJIMHTaH Xy 1y JIapAa TEXHUK KYPUK Ba CEPBUC XU3MaTUHU TAIKHWJI 3TUIL JIO3UM.
V3 BakTHma KypcaTMIraH CEepBHC XH3MATH CYFOPMIIHM Y3 BaKTHIa aMaira OIIMPHII Ba
XOCWJIJOPIMKHY KaMalHIINHA OJIIUHU OJIA]IN.

CyB maHOau Tunauprug Hacoc arperatu Born BenTens
OuIbTp CyB ymuarn MonomeTp YruTnam
> —> —> —> cHcTeMacH —
Marwuctpan TakcummoBun Cyropuin Tomuunnar-
> KyBYp > KyBYD ™ KyBYyp —> rHaIap

1-pacm. ToMunaaTHO CYFOPMIIHMHT YMYMMI cXeMa KYyPHUHHUIIH

Tomunnatu® cyFopHIl TU3UMUHUHT TAPKUOUM KUCMIIapH KyHUAaruiapAad TallKW TONTaH:
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1. CyB man6au — nap€, kaHauiap, KyJ Ba apTe3aH CyBIapH;

2. TuaMpruY — aHUK yII4aMra sra XOBYy3;

3. Hacoc arperatu — noiinxaBuil KMiiMaT HaTUXacK CyB cappu Ba 6ocuM ucpodura Kypa cyB Hacocaapu
OJIMHA]TH;

4. bou BeHTHII — CyBHU OOIIKapUIl UMKOHUHU O€pyBYH BOCHTA;

5. @uabTp — KyMJIU, TUCKIN Ba TYPiau GUIbTpIIap;

6. CyB yiyai MmociiaMacu — CyB cap(uHu YI40BYM XucoOiaruy;

7. MoHoMeTp — TU3UMAA XOcuJ Oyiiran 00cUM YiTyalll BOCUTACH;

8. VFurnam cucreMacy — CylONTHPUITaH YFUTHHU CYBra KYLIMII CHCTEMACH;

9. Maructpai KyByp — 9KHMH Jlajlacura cyB eTka3u0 OepyBuM acocHil KyByp;

10. TakcuMIIOBUM KyBYpJIap — Jiajiara KeJran CyBHHU Jana 0yirad TeHT TAaKCUMIIOBYH KyBYD;

11. CyropyBun KyBypiap — TCHI' TAKCUMJIAHTaH CYBHHU DKUHIIApra €TKa3yBUYH KyBYD;

12. Tomuunarruunap — CyropyBYM KyBypJiiap OpKaju SKHHJIApra KeJraH CyBHM TOMYH KYpHHHILINJA
WJIIN3 SKOMITAIITaH KHCMUHU HaMJIOBUH BocuTa [20].

TomunnaTi® CyFOpHII TH3UMUHH JIOWUXATAITHHHT MyXUM OMUJLIAPH:

ToMumaTiO CyFOPHIN TU3UMHUHH JIOWHXAJIAII Ba KypyIll YIyH €p TaHJIAlll, CyFOPHIIAUTaH
MaiToHIapIa KUIUIOK XY KaJIuTd SKUHIAPUHU ETHINTHPHUINA SKHH SKHII CXeMacH Xam/ia epllapHu
penedura >pTO0p OESPHIIT JIOZUM XUCOOTAHATH.

- TYNPOKHHHT MEXaHWK TapKHOWHHM aHWKJIaraH XoJiga CYFOpHII KyBypjlapd Ba
TOMH3FUWIAPHU TYFPH KOWITAIITHPHII OPTHKYA XapaKaTHU OJIMHU onaau [ 1 -kamsai].

- CyFOpHII BAaKTH, MHKJIOPHY Ba JaBOMHUIJIMTHHY BAaNOTPAHCIIUpPALIUATa OOFJIaHTaH XOJIa
XHCOOIaI TH3MMHH aBTOMATJIAIITHPHII UIMKOHUHN Oepajiu.

- TOMUYMJIATHO CYFOpUII TU3UMIIapu oaui skuniapaa 0.7 m 1aH 6 M rada 6yiran opanuk/a
(maxTa sxuHY yuyH 0.6 M nan 0.9 M raya) unuiamu TaBCcUs STHIIAIM.

- TOMUYMJIaTUO CYFOPHUIL TEKHC Ba HOTEKUC epiapia, TUK EHOarupiapaa acocaH MaxTauuiiuk,
OOFIOpUMIIHK, ca03aBOT Ba MaxcycC 3KMH30pIapaa KyUlaHUIaIu.

- TH3UMHH unian xaso xapopatu -10 °C nan +45 °C raua, muc6uit Hammuk 100% raua, um
kapaéuuia 6ynmaran xonaraa -40 °C man +70 °C raua pyxcaT Gepunanmy.

- 3apapiid Ty3JApHUHT Wiau3 KaTiamugaru tapkuou 0.4% man tokopu Oynran, NaCl
mukgopu 0.05% nan rokopu OynraH epiap/ia TOMYHIATAO CyFOPHIN YCYJIU KYJUTAHMACIIUTH JIO3UM.

- cyropull CyBUMHMHI cu(aru Oapua Kypcarruwiap Oyinya pyxcaT 3TUITaH HOpMajaH
OIIIMACJIUTH J103uM [6,16,19].

1-kanBaJ

Bup TOMH3FHY HAMJIAHTHPAIUIaH MaiioH, M’

TynpoKHUHT MEXaHUK Tomusruu cyB capu J/coat
TapKUOH 2 4 6 8 10
Kymoxk 0.2 0.4 0.6 0.8 1.2
Kymnoxk 0.6 0.8 1.0 1.4 1.9
Enrun vanrcumon 0.8 1.2 1.6 2.0 2.4

. V¥pTa KyMOK

VYpra Ba oFup KyMOK 1.0 1.5 2.0 2.4 32
T'un 1.2 1.8 2.4 3.2 4.0

Tomunnatu® cyropull THU3UMHU KOHCTPYKCHUSICUHH JIOMMXAJAILITUPHIL MaxCyC KOMIIBIOTEP
nactypu €pramuaa amanra omupuwiaau. Kommnbiorep nactypu MakOysl BapUaHTHU 2 TaMOWMIIIAH
KeJn0 4uKuO acociaiau:

1- KM4MK KanuTan xapaxatiap (KyByp AMaMeTpH MakcuMal Japaxaja KU4MK, HacoC 3ca WII0KHU
O0opuua KarTa KyBBaTIH).

2- KMYMK 3KCIUTyaTallUOH Xapaxatjap (KyByp OHMaMeTpu MakcuMal Japaxkajga KaTTa, Hacoc 3ca
KWYUK KyBBaTin).
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TomumnaTi® CyFOpHIN YCYJIMHHMHT OOIIKAa CYFOPHWII ycyiHura HucOataH ad3aummkiapu
Kylugaruya:

- FOKOPH Jjapakajard Ba cu(aTiii XOCHII eTUIITHPHII;

- CYFOPHUIL CYBUHHHT OyFJIaHUINTA Ba OErOHA YTIApHU O3UKJIAHUILINTA SHT KaM HYKOTHIIHIIIN;

- KHHWH CYFOPHIJIQINTaH pesedin MIaponT/aa XaM CyFOPHII UITApUHU CUATIN OayKapyIll UMKOHHUSTH
MaBXKyJIUTH;

- CyFOPHUII BaKTU CYTKaHUHI 24 coaTu AaBOMHJA OOIIKA TAIIKH TabCUPIAPCU3 CYFOPHUII UILTAPUHU
amaJira OLIMPUII MYMKHHIIUTH;

- TalIama Ba 0OIIKa TypAaru CyB WYKOTHIIUIAPHUHT HYKJIUTH.

XyJoca. fAxmu iynra KyWuirad TOMYWIaTHO CYFOPHUIN YCYJIM CYFOPHIN CyBUIAH caMapain
(dolimanaHuI, TA3UMHA aBTOMATIAMITHPHUII Ba FOKOPH XOCHJI OJIMII UMKOHHHU Oepanu. Mykammar
KWJIMHTAH JIOHMXa TOMYMJIATHO CYFOPWIN TH3MMUHHU KadollaTii WIUIAIIWHU TabMUHIAWIH.
CyBUMJIapHUHT KYJI MEXHATUHU OCOHJIAIITUPAIH, (PaKaT TU3UM HMIIMHHA HAa30paT KUJIHIIAAH HOopat
oymamu. IlyHUHT y9yH TOMYHIATHO CYFOPHIN TU3UMU KOWIap/aa SXIIA camapaid OepHId y4yH
JIOWMXaJall UIUIapura aoxuaa dTHOop Oepuin xyna MyxuM xucoOmanaan. Jloinxanamia epHIHT
peneuHA YpraHuil, KUILDIOK XYKAJIUK SKHH TYPHHH TYFPU TaHJAII Ba YKOUJIAIMITHPHIN, WUKIHAM
[IAPOUTUHY YPraHUIl, TYNMPOK TAPKHOWHHM TaxX) W KWJIMIN, TYNPOKHWHT MEIHOPATUB XOJIATHHU
SXIIWJIAI, CYFOPHII CyBHHUHT CH(ATHHH YpraHuil, (pepmep Xy Kaaurd, KiIacTeplapHUHT €Tapiiu
oMM Ba KYHUKMAaJapWHU OWIIHII, KOPUH KHJIWII MEXaHHU3MHHHHT YXKOWJIap/ia YpraHuIll, TEXHUK
KYPHK Ba CEPBHUC XM3MATHHH SXIIH, HIIOHWIN WYJIra KYWHIT KaOW MyXUM Basu(allapHu OakapuIll
amalra Omupuica, TOMYHIATHO CYFOPUII TU3MMUHHHT KYTI HIIT XM3MAaT KWIHIIUTa Kadoiaat Oepuil
MYMKHH OYJau.
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ABSTRACT
The paper deals with the two grape varieties — Madrasa and Tabrizi from the grape sites of
the Ganja-Gazakh region of Azerbaijan. The determination of the residual amount of pesticides in
these varieties carried out in the laboratory of the Azerbaijan Institute of Food Safety. Analyzes of
qualitative determination of nitrogen-containing fungicides were performed by gas chromatography
according to the approved methods,on the GCMS —QP 2020 analyzer.
Keywords: analysis, determination, grape, chromatography, quantity, fungicide.

1. Introduction

One of the important industries in Azerbaijan are viticulture and winemaking. Qualitative
determination of some fungicides in the composition of grape varieties were performed by gas
chromatography mass- spectroscopy method as well as the results of quality indicators of grapes,
after the use of these fungicides (S.R. Hajiyeva, E.M.Gadirova, E.A.Yolchuyeva,2020)

The main reason for the technogenic influence is that the vineyard is cultivated for a long time
without rotation on the plots and is subjected to a constant load of pesticides and other chemicals
(Nakajima et al., 2001). Gas and liquid chromatography methods used in the work to identify toxic
residues of the determined drugs and their metabolites allow obtaining complete and objective
information on the sanitary and hygienic indicators of this material (Borgio et al., 2011; Hajiyeva et
al., 2017b). A method for determining the 20 pesticides (azoxystrobin, boscalid, chlorpyrifos,
cyprodinil, diazinon, dimethoate, fluazifop-P-butyl, malathion, metribuzin, penconazole, phosalone,
pirimicarb, pirimiphos-methyl, prometryn, propargite, pyraclostrobin, pyrimethanil, triadimenol,
triadimefon, trifloxystrobin) in grapes and tomatoes byhigh performance liquid chromatography with
tandem quadrupole —time of flight mass spectrometry detector (HPLC-MS / TOF), using sample
preparation QUEChERS. The range determines the content of pesticides by an addition of 10 g of the
sample was 0.01-2 mg/ kg. The relative standard deviation of the test results does notexceed 14%.
The duration of the analysis of 30—40 minutes.( A. M. Andoralov, V. G. Amelin,2015)The berries of
fresh grapes contain easily digestible sugars - glucose and fructose, organic acids - malic, tartaric,
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citric, succinic, etc., mineral salts of potassium, calcium, sodium, phosphorus, manganese, cobalt,
iron, trace elements and phenolic substances (Lamberth et al., 2013).

The Ganja-Gazakh zone is one of the main producers of grapes and its processed products in
Azerbaijan.

2. Data analysis and processing

The material for analysis was selected in the vineyards of specialized farms of one of the main viti
cultural zones of the region Shamkir against the background of ecological and toxicological
monitoring. The objects of research are two grape varieties :Madrasa and Tabrizi. Determine the
residual amounts of pesticides in the specified material were performed in the People's Reference
Laboratory of the Azerbaijan Institute of Food Safety. In the objects under study, the content of
nitrogen-containing fungicide preparations containing a phenyl residue using the example of azox
and ridomil gold was determined by gas chromatography- GCMS —QP 2020 analyzer.

The active ingredients of these pesticides in the composition of azox-azoxytrobin in the composition
of ridomil gold - metalaxil.

Azoxystrobin [methyl (E) -2- {2- [6- (2-cyanophenoxy) pyrimidin-4-yloxy] phenyl} -3-
methoxyacrylate] is a fungicide of contact and systemic action, has a long-term protective effect.
The drug is highly effective against pathogens of downy mildew and powdery mildew as well as
against races of the pathogen resistant to triazole and metalaxyl derivatives. This active ingredient of
fungicides from the strobilurin class is used in agriculture (including in a mixture with other active
ingredients) to combat various plant diseases is a fungicide of systemic and contact action has a long-
term protective effect (Colovi¢ et al., 2013). The drug is highly effective against pathogens of false
and powdery mildew, as was well as against races of the pathogen resistant to triazole derivatives and
metalaxyl.

Metalaxyl [N- (2,6-dimethylphenyl) -N- (2-methoxyacetyl) alanine methyl ester] is a
pesticide, systemic fungicide from the class of phenylamides, acylalanines, effective against
pathogenic organisms belonging to the order Peronosporales. White or beige crystals of this substance
are stable in acidic and neutral environments: at 20°C and pH = 1 50% hydrolysis occurs in 200 days
atpH 9 -in 115, at pH> 10 - in 12 days. Decomposes at 300 ° C. Medium resistant to light. Soluble
in most organic solvents. Volatility is negligible. Metalaxyl can exist as two isomers R and S that
differ greatly in biological activity. The most active is the R isomer. Preparations based on it received
the prefix "gold". Recently this isomer as an active ingredient has become known as mefenoxam.
Captan is a general use pesticide (GUP) that belongs to the phthalimide class of fungicides. It is a
white solid, although commercial samples appear yellow or brownish. It is the product of the reaction
trichloromethylsulfenyl chloride with sodium salt of tetrahydrophthalamid.
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Figure 1. Chromatogram and mass spectrum of azoxytrobin sample of the variety Madrasa
from a vineyard on the territory of the Shamkir region
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Figure 2. Chromatogram and mass spectrum of metalaxyl a sample of the variety Madrasa
from a vineyard on the territory of a winery in Shamkir region
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Figure 3. Chromatogram and mass spectrum of azoxytrobin a sample of the variety Tabrizi
from a vineyard on the territory of a winery in Shamkir region
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Figure 4. Chromatogram and mass spectrum of captan a sample of the variety Tabrizi from
a vineyard on the territory of a winery in Shamkir region

52



WYPHAN ATPO MPOLIECCUHT | JOURNAL OF AGRO PROCESSING Ne6 | 2022

The analysis of samples according to the presented methods allows for a qualitative analysis
of these fungicides and a quantitative determination of the insecticide residue in the grapes (Fantke
et al., 2012).

In 2017 a qualitative analysis of Tabrizi varieties was carried out and Madrasa by gas
chromatography/These analyzes were performed on an GCMS —QP 2020 , using sample preparation
QuEChERS. The sample is homogenized. After homogenization we add a part to the centrifuge tube.
Due to the presence of 80% water in the composition, we do not add water. Add 10 ml of acetonitrile
to the sample. Close the centrifuge and turn it on for one minute. 4g of MgSO4, 1g of NaCl, 1 g of
trinitrate citrate dihydrate, 0.5 g of disodium hydrocitrate sesguigitrate buffer-salt mixture were added
to the resulting suspension. Vortex vigorously for one minute. After that stir in a centrifuge for five
minutes. Add 6 ml of an aliquot of acetonitruleic phase to the resulting solution. We move it in the
centrifuge. The solution is isolated and from the pure extract we take 1 ml. To increase the acidity
add 10 pl of formic acid solution. Switch to avto sample mode and start chromatographic analysis.
As a result azoxytrobin and metalaxyl were found in Madrasa grape variety. Determination of
azoxytrobin and captan were found in Tabrizi grape variety .Below are the chromatograms for the
detection of the listed compounds.

Table 1. Detected pesticides in grape varieties

Varieties Detected pesticides
Madrasa azoxytrobin, metalaxyl

azoxytrobin ,captan

Tabrizi

As a result of the qualitative analyzes azoxytrobin and metalaxyl were found in the
composition of the Madrasa grape variety the presence of azoxytrobin and captan in the Tabrizi. Also
in the studied grape varieties the analysis of the physicochemical indicators carried out.

At first the wort was obtained from the grapes of the studied varieties. Initially after peeling
the grapes well all the spoiled berries were removed. After grinding, the juice was separated to
determine the indicators.

In winemaking they are guided not by the acid content in berry juice but by the pH value. The
pH level indicates the concentration of active acids in grape juice and is determined in laboratory
conditions using free hydrogen ions. A high pH indicates a low concentration of active acids a low
pH indicates a high one. The pH level indicates the presence of palatable and non-volatile acids.The
pH was measured with a pH meter. The hydrogen index for the Madrasa variety was -3.38, for the
Tabrizi variety -3.39.

Total acidity shows the total content of titratable acids that is the content of all acids possible
in bulk chemical analysis including volatile ones.To determine the total acidity 10 ml of grape juice
and 5 drops of bromine thymol blue were added to the flask and titrated with 0.1 N NaOH solution.
The used alkali solution was multiplied by a factor of 0.75 and the total acidity was determined from
the table. For the Madrasa variety the total acidity index is 5.32, for Tabrizi the total acidity index is
7.57.

To determine the sugar content the grape must density was first determined by a hydrometer-
sucrometer type AON with a range of 0-25%. The test sample was taken from bunches of grapes from
different vines in order to obtain averaged data. The juice for measurement should be transparent let
the juice settle for 1-2 hours. It was calibrate the hydrometer to a temperature of 200 C. If the
temperature of the juice would be different then it would be necessary to make an amendment of
0.0002 for each degree of temperature. With a decrease in temperature the density increases and with
an increase vice versa. Pour juice into the vessel so that the hydrometer can float freely in it without
touching the bottom and at the same time the level of juice does not reach the top of the vessel. We
carefully lower the hydrometer into it so that it does not touch the walls, and we take the hydrometer
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readings at the lower liquid level (lower meniscus) for the accuracy of the readings, the eye level
should be at the height of the juice-air border. According to the density of the juice we determine its
sugar content according to the corresponding table. Sugar content for the Madrasa variety is- 239, for

the Tabrizi variety 210.
Table 2. Physicochemical indicators of the grape varieties Madrasa and Tabrizi
Varieties Total acidity | Sugar Density, pH
g/l content, g/dm3
g/dm3
Madrasa 5.32 239 1.1 3.39
Tabrizi 7.57 210 1,089 3,29

The density index for the Madrasa variety is -1.1 ,for the Tabrizi variety is -1,089
The detection of azoxytrobin and metalaxyl in the Madrasa variety ,captan and azoxytrobin in the
Tabrizi variety, bayanshire does not negatively affect the physicochemical characteristics of these
grapes (Table 2).
3. Conclusion

In the paper three grape varieties — Madrasa and Tabrizi from the grape sites of the Ganja-
Gazakh zone of Azerbaijan are studied, some pesticides are determined in the considered samples.
Qualitative determinations of nitrogen-containing fungicides are made containing a phenyl residue,
using the example of azox and ridomyl gold.
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AHHOTALUSA
BonmocHaOxxenue pecryOqMKH 3aBUCHUT B OCHOBHOM OT BOJHBIX PECypCOB AMYyAapbu U
Ceipnapbu. 80,7% BOAHBIX pecypcoB peciyOnuku Y30ekucrtaH (OpMHPYIOTCS Ha TEPPUTOPUU
Koipreizckoit u Tamkukuckoit PecniyOnuku. Oxwunaercs, yro B Onmxkaimue 20 jeT HaceleHHe
Hentpansuoit A3zum yBenmuutcs Ha 40%. D10, B CBOIO OdYepenb, TpeOyeT Oojee IKOHOMHOTO
WCTIOJIb30BAHUSI BOJHBIX M 3€MENIbHBIX pecypcoB. B Hacrosimee Bpems BaKHO MOJCPHU3UPOBATH
OpPOCUTENIbHBIC CHCTEMBI, TIOBBICHTH HX OS(PQPEKTHBHOCTb, aBTOMATH3UPOBATh IPOIECCHI
BOJIOPACTIPEICTICHUS U YIYUIIUTh PACIpeelICHHE BOIBI IOTPEOUTENSIM ITyTEM TOYHOT'O H3MEPEHHS
BHYTPHUXO3SHCTBEHHBIX KaHAJIOB.
KuaroueBble ciaoBa: BoaHble pecypcbl, 3(PQGEKTUBHOCTb, KaHajlbl, BOJOOTBEJIEHUE,
MUHUMaJIFHOE W MaKCHUMAaJIbHOE BOJONOTpPEOSICHHE, BOJOMOTPEOUTENN, BPEMEHHBIE OPOCHUTEIb,
THJIPOTIOCT, OTHOCUTEIIHHBII BOAONIOTPEOICHHE.

Anvar Gulomovich Sherov
“TITAME” National research university, professor
E-mail:sherov63@mail.ru

IMPROVING INTER-FARM CHANNELS
ABSTRACT
The water supply of the country depends mainly on the water resources of the Amudarya and
Syrdarya. 80.7% of the country's water resources are formed on the territory of the Kyrgyz Republic
and Tajikistan The population of Central Asia is expected to increase by 40% over the next 20 years.
This, in turn, requires a more economical use of water and land resources. At present, it is important
to modernize irrigation systems, increase their efficiency, automate water distribution processes and
improve the distribution of water to consumers through accurate measurement of internal channels.
Keywords: water resources, efficiency, canals, water disposal, minimum water consumption,
maximum water consumption, water consumers, temporary ditches, gauging station, relative water
consumption.
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XYKAJTUKIIAPAPO KAHAJLTAPHUHT UILJTAIIMHA TAKOMWJLTAIITHPHAII

AHHOTAIUS
PecriyGnuka cyB TabmMuHOTH acocan Amyaapé Ba Cupmap€ cyB pecypciiapura OOFIHKIUD.
Pecniy6nuka cyB pecypcnapunuar 80,7 ¢ousu Kuprusucton Ba ToXHKHCTOH pecnmyOnukamapu
XyIyauaa MaKlaHaaural cyBra Tyrpu kemamu. SAkuH 20 #iun wumaa Mapkasuii Ocué xXymyam
axomnucu 40 dowusra kymainimm KyTuiMoka. by aca ¥3 HaBOaTua CyB Ba ep pecypciapuaaH siHaaa
TeKaMKOpoHa  ¢oimamaHuIIHA  Tajad d3Tagud. XO3WPTH KyHJAa CYFOPUII THU3UMJIAPUHU
MOJICpHHM3AIMSIIAII, yIapHUHT Goiaand um  KodQPHUIIMEHTHHNA OMIMPHUII, CYB TaKCHMJIAII
KapaCHJIApMHA aBTOMATJIAIITHPUII Ba XY XKAIMK WYKH KaHAIApUAa CYBHH aHHUK Yirdad
MCTEHMOTYMIIAPTA TAKCUMITAII UIIJIAPUHA TAKOMWIIAIITHPHII MYXUM aXaMHAT KacO ATajIu.
Kanurau cy3nap: cyB pecypcnapu, ¢oinanun um  Kod3h(UUUEHTH, KaHaap, CyB
TalIaMacy, MUHUMAJ CyB capdu, MaKCHUMal CyB capdu, CyB UCTEbMOIUUIIAPH, BAKTUHYAIUK apyK,
TUAPOIIOCT, HUCOUM CyB capdu.

Kupum. Xo3upru kyHaa pecryoiukaga CyB TAHKMCIUTUHUHT OJIJIMHYU OJIMIL MaKCaJu/ia CyB
TEXAMKOpP CYFOPHII TEXHOJIOTHUsUIapiaH (oianaHull, CYFOPHILI KaHAJUIAPUHUHT HIUIAIINHU
TaKOMWUIALITUPUII aCOCUAA SKUHJIAPJAH IOKOPYM XOCHWJI OJIMINra KapaTWIraH KEHI KaMpOBIIH
TaKUKOTJIap amaira omupuwiMokaa. CyBaaH Texkamin (oiiianaHuIl Ba S5KMHIAPAAaH IOKOPU XOCHIT
oJul BazudanapuHu Oakapuiiga MHHOBAIIMOH TEXHUKA Ba TEXHOJOTUSJIAPHU UILIA0 YMKHUII Xam/1a
yJIapHU aMajuérnaa >KOpud 3Tull Xucobura amaira oumupuil MymMkuH. CyBlaH TeXaMKOpOHa
¢oiiananuia uppuranus TU3UMIAPUHUHT WIUIANIMHY SXIuiam, Goiganu v ko3dduueHTunn
(®UIK) ommpun 6Yitinua WiIMHHA-TagKUKOT uuuiapu TomkeHT BUIosTH Ypra-Unpuuk TyMaHHIaru
PK-7 kanannapuma onubd Gopuiiau.

1-xaaBan
Cyropuiaguras ep MaiiloHJIapu, ra
Ne Tymannap PK-7 kanann Kamu [y xymitaas,r a
HOMHU Y3YHJIUTH, KM | CYFOpPHJIaUTaH Fy3a Famna bomika
MalgoHH,Ta JKHHJIIA
P
| Ypra-Uupunk 6 1247 623 512 112
2 Kyiin-Yupunk 5 3190.4 1069,2 777,8 1342.5
3 Kamu 11 44374 1692,2 1290,7 1454,5

PK-7 xyx)xanukiapapo cyropuill TuzuMu 42 ta hpepMep XyKaaurura cyB Takcumiiad oepasu.

Kyananmiaran ycayoaap. MnMuil TagkukoT >kapa€HuJa TU3MMIIA TaxXJIWJ, MaTeMaTUK
MOJICJUTAIITUPHIN, CTATHCTUK YCAy0 Ba MaBXKyJ WIMHA TaIKAKOT WIUIAPHHUHT YCITyOHid
KYJUTaHMaJIapyura MOC paBUIlla HUILIA0 YUKAPHUII IIAPOUTHIA Yrdam uiuiapu oaud 6opunran. Cys
cappunu baxupes nappaxiapu (BepTylika) OWIaH aHUKJIAHTaH. Xap Oup CyB cap(u aHUKJIAaHTaH[a
3-4 mapra cyB Tamnuiamagara 0ocum Oup MUHYT (apkd OWiiaH YiI49aHraH, Xucobna 3ca yJIapHHU
ypradacu OJIMHTAaH. ByHIaH KEWHWH CYB OKMMH BaKTH XHCOOra OJWHHO, MMACTKH THIPOIOCTIA
M30XJIaHTaH yCyJ1 Oyitnda xucoOaaHTaH.

AbcontoT cyB capdpu kypcaTkuuu (S) Kyiuaaru ¢popmyiia 6yinda aHUKJIAHTaH:

:% ,71/c 1 kM ra. (1)
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Ooynna, AQ - 10KOpuIaru Ba macTAaaru KUpKumiapaara cys capdnapu dapkwu, ji/c.

[-KaHAJTHUHT Y3YHJIUTH, KM.

CyB capununr Hucouii (o) uykomumu kKyhugaru C.A.I'pumkan ¢opmynacu Oyitnya
XUCOOIaHI1:

100 S
o=
O

yH1a,07 - FOKOPTH TyCcMajaru cyB capdu.

Vpraua cyB capdu iHykommmm kaHanHH | KM.ra IOKOpHZard Tycma capdura %ma
OOFIMKIIMTUHH KypcaTaiu.

Vpra-Unpunk TyMaHu Tympok-ukiuM mapoutuna 6u3 A.H.Kocrsikos gopmynacumarn "A"
Ba "m"mapamMeTrpiapHu aHUKJIAIUK.

g:A,%lKMHa (2)
Qm
"A" Ba "m" mapameTpiapuHU aHUKJIAI Y4yH SHT KaM KBajpaTiap ycyluJaH QoijalaHIuK, yHIA
oXupru HaTika ["aycc Hopmal cucTeMacu1aH MKKA HOAHUKJIMKHY aHUKJIAIIUra OJu0 KeJu:
{ na+bX=27

, % lxMma

aXU+bXWP=3UZ
Cucremanaru "A" Ba "m" napamerpnapukyiinaaruda udoaagaHrad
a= [gA Ba B=m.
Bbynnan tamkapu, Kyiugarnya Oenrunap kuputuiran: [gO=H Balgo =7
benrunapau anukiiam yuyH, cyB capdu (Q) Ba HucOui nykonuu capdu () KypcaTKuwiapu
épaamua Kymumya xaasai Ty3miaa. "A" Ba "m" Oenarunapunu popmyrana sHaga aHUKIAIITAPHIL
y4yH, X1cobsa xap cap¢ 6enrunapu Eku capd HHTEpBaN KYypcaTKUWIAPUHU TaXXpuda KypcaTKUuwiapu
OuJlaH COHJIa TEHIJIMIY Ky3aTHO Oopuiiau.
Xucob Ba HazopaT MIUIApHU Kylakl OYIWINM y4yH >KaJBaJIJard COHJIAp YCHII TapTUOHAA
KYWHJITaH.
AHMKJIaHTaH KypCaTKH4YJIApHUIa acocaH CUCTEMA IIYHJai XOJATHU TAIIKNJ KAJIaau:

184a- 13,317998=91,96512

13,31799a +4,344928p= 4,96612
by cucremanu UCTHCHO yCyJIH acOCU/1a €4n0 OJIaMu3:
B= m=0,5
a=A=3,436
VYuna PK-7 xananuau HucOuii cys cappu MyKOIUIIMHI aHUKJIAIT KyWHuaruya
3,436
O =

QO.S , % lxkmma

Ulynnaii k6, Ypra-Uupunk TyMaHHHHHT TYIPOK MKTHM IIAPOMTHIa MOCJIAHTaH XOJIa,
cys capdu 0,2 M*/c man 2,0 M*/c raya Gynran kaHawiap ydyH Yprauya cyB cap(u HYKOIMIIMHH
aHMKJIAII (popMyJIacH OJIMHAM, KaHAJUIap KyMOK KaTJaM/IaH YTKa3UITraH:

3,43
O =

0,5

, % 1 xmaa

Xap HWIM KaHAUIAPHUHI TO3AJAHUINM HATW)KACHA, YJIAPHHU KOJIbMAaTaX Ba TEXHUK
XOJaTUHUHT Oy3wiuiuu aHukiaaHwigu. CyB capdu HYKOIMIIM XaKMUra YTKa3a€TraH CYBHUHI
OpPaJIMFUHUHT KaTTAJIMIH XaM TabCUP KWJIJIH.

AMaiuii Ba umiamuii Hatmwkanap. PK-7 xyxanuxnapapo KaHaauHUHT Qoljany Uil
KOX(p(UUMEHTUHH  olWupHII Yopa-Tandoupiapu. KyszaTyBinap HaTwKacu IIyHU KYpCaTAWKH,
Bereranus nappuia PK-7 kanamuausr Munuman cys capu 0,8 m*/c Tamkun kuran. Iynnan kenu6
YUKAJIMKH, CYB capdiapu

Omin= 800 11/¢c Ba Qmax= 2000 1/c ra.

HucOuii capd iykomumu: 1 = 3,85% Ba 62 =1,7% 1 xm. na
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Kanan y3ynnuru xucobu /=11 km. OUWKHMHr MuHuUMan Ba MakcuMand KypcaTKUYU
Kyhugarura TeHr Oynaau:
Nmin=1-0,01 x o1x/ = 1-0,32 = 0,82
nmax:1-0,01 x oz2x/ = 1-0,14 =0,90
Kanannunr ypraua ®UKuu kyiiugaru dopmyna 6yiinya aHUKIaiMU3:
~ Moin X Qi T Minax ¥ Omax _ 0,82x800+0,90x2000

0o T0.0n 800+2000

WNkxuHuM TapTUOIM UUKK XY KAJIMK KaHaJUlapy CyBHM OMpPUHYM TapTUOIM KaHAJJIaH OJajiu,
XU3MaT MaWJOHUJAH TallKapu yiap YTKaswirad capd Ba xapakaTnard y3yHJIHK OuiaH ¢apk
kwmHaau. Cyropuin faBpuaa yinapHuHr cyB capdu 50 n/c man 350 n/craga y3rapu® Typanu.
Altupruunap y3ywiuru HucOaran kucka 0.5 kM gan 4.1 kM raya. KanammapHunr xap Huim
HOBETHTallUs JaBpujia TO3aJlaHUIINra KapaMaid, Mail oliugan yriap 6ocud keragu. KanamnapHuHr
OOlUIaHFUY KUCMHUJAA CH30T CyBJapu YYKypJIUTH CyFopuil jaasBpuja 5,0 MIaH 4yKyp, OXHUPru
yuactkanapuja 3,0-4,0m. Hu Tamkun kuinad. @UKuu anuknam yuys, PK-7 cyropuin tuzumugan
OWTTa WKKWHYM TapTUONM KaHau TaHiaad OJWMHOM Ba yHIAa CyB cap@uHU aHMKIAm Oyinya
TAIKUKOTIIAP YTKA3WIIU. TaakKUKOT YTKa3WIaéTraH KaHATHUHT YMYMHUH y3yHJIUTH 2,2 KM, Taxpuoa
ydyacTkacuHuku 0,95 kM Ba y aituprud 6omua xoinamrad. by kanan 167 rekrapuu cyropaau. by
MaiitoHaa (akat OuTTa ydactka kaHanu y3yHiaurua 400 metp 0ynu0, cyropuin Maiijoau 22 rekrap.
By epna, rokopuaa aftunraniail, BakTHHYaIUKapuKiap Hyk. KysatyBnapumusra kypa yHUHT capu
50 n/cmam 200 n/c rawa y3rapub Typrad. Taxpuba ydyH TaHJIAHTaH KaHAJIHUHT XaMma
KypcaTkuuwiapu Oyinya (Xu3MmaT MaiJloHH, CyB cap@u Ba XapakaTAaru Y3yHJIUTH) HUKKUHYH
TapTHOIM KaHAJIHU YpTaua IapouTuHU Kypcatud Typaau. FOkopunaru tycma capuHu yayam yayH
MBaHoB cyB Taliamacy YpHaTWiIraH, HacTKU TycMana octoHa 3HU 1,0 M siu 6ynran Yumnonertu cys
TaluIaMacu YpHaTUIIAM. Sv/ntIOBnap KaHAJIHU Taxprba KuCcMuAa €H apuKiIiap HYKIUTuaa YTKa3uiIu.

o = f{Q) 60fIaHMaHu aHUKJAIl y4yH 22 Ta yI4oBiap YTKa3wigu. MabiyMoTIapHU KaiiTa
UIIUTalI FOKOpUAa auTHiirad ycya 0yiinya yrkazunau. CyB caphu HYKOIMITUHE aHUKJIAIl XHUcobIapu
KenTupuiaran. Y36ekucron PecryGmmkacu JaBmar matent upopacuumar NeDGU 01802 DXM
JacTypu TyBoxHOMacu oivHd. "A" Ba "m" mapameTrnapuHUHT HUCOMI CyB cappu HYKOJUIIMHU
aHUKJIam ydyH (opMmysiagard TaIKUKOTIap XHCOOM Oupra WIUIAaHTaH Ba €pAamMyd >KaJBajiaa
KEJITUPUJITaH.

Hatwmxanapra kypa: A=3,01; m=0,487

Mynnait kuub, cyB capdu 50 n/c nan to 350 n/c raya O6ynran xaHaiapjaa HUCOMM CyB
cappuHU aHUKJIAI Kyduaaruda Oynaau:

=0,87

npfl

3,01
W

WNkxuHuy TapTHOIM MUKU XYKanuK KaHawapHuHar acocuii ®MKu. Mkkunuu TapTudbam nuku
xyxanuk kaHauiap ®UKHu anuknam ydyH OoLUTaHFUY XMCOOJap MILJIATHIIAAU: MUHUMAl CYB
capdu Omin= 50 11/c; MakcuMain cyB capPu Omax= 350 11/c Ba x1co0 y3yHmuru /= 2,2 kM.

MuHuman Ba Makcumaln cyB capdiapu yayH HUCOUH cyB capdu ykoTumumm (G ) Oyitnda
anukinananu. [lynnan kenu6 dukaauku,Omin Ba Omax HUCOMH capd HYKOIUIIIH:

o, =1297% sac, =5,02%
CyB Oepuin xaxmMu MUHUMAIT BakTH =30 KyH Oynranmga 6yiaam.
Wmin = 86,4 x Ominxt = 86,4x50x30=129600 .

OuibTpanusara adcoioT CyB caphu HYKOMUIIM XaKMHU KaHal Y3YHJIUTMHUHT MUHUMAI

capdpuaa Oynau:

o = , % 1 xm ma

W1 =0,01x0X 86,4XOminxtx! = 0,01x 12,97x 129600 x 2,2 = 36980 »°.
Munuman xaxmaa capdu WyKoaumm Gousu:

36980

min P-1
s = 1100
129600

min

x100=28%
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Makcuman cyB capdu BakTu 90 KyH OynTaH/ a KaHa Y3yHIUTH XUCOOH1a CYyB OEPHII XaKMH,
abcomoT capd HYKOMUI XaKMH, (POM3M IOKOpHAArura yxmad TONWIAM Ba KyWHIAardHU TaIIKWJ
KWIIH:

2721600 m%; 300574 m*; 11%

WNkxunun Taptubnu xaHanHUHr OUKHM aHuknam yuyyH, I0KOpHaa KypcaTWiIrasaa, ydyra
MKKUHYY TapTUOJIM MUKU XYKaJIUK KaHaJIap OYilnua oXUpru Taiuiama cyB cappu Ba HHILIOOTIapaH
cu3nb yTran cyB capu aHukiaHrad, yiaap 320 ra amManuiad SKMII MacCUBMHM CYB OMJIaH
TabMHHJIANTN.

WKkxuHYM TapTUOIU WUKHU XYKAIUK KaHAUTAPHUHT QUiIbTpanus cappu HYKOJUIIMHY XucoOra
OJITAH XOJIJJa MUMHUMAaJ, MakcuMal Ba ypra Mukaopaaru ®MKuu anukmaimus:

Nmin=1-S¢-1=1-0,285=0,715  Nmax=1-S¢-2=1-0,110=0,89
s X O s X _ 0715x50+089x350 _ o
Qmin + max 50+ 350

WNkxuHun taptnbnu kaHanHUHr OUKauHr ypraua muxnopu ¢unbTpanusra capdHu Ba
OXHPUTH TallJTaMaHU XucoOra oJiranja, Kyiuaarnda Oyiau:

ny”p

Np-1-1=0,868-0,028=0,84

Mynnait KO, UKKUHYM TapTUOIM MUYKHM XYXKAJIMK KaHAJUIAp CyBHU OMPUHYM TapTUOIH
KaHaJulap/iaH oJaJid Ba CyFOpPUII MalJOHIapy yerapacuraya (BakTuHYa apukiiapra) cyBHU 84% HuU
eTka3u6 Oepamu. Konran 16 % cyB capdu iykonmmra ketam, uryHaan 2,8% OXUpru tammiamara
TVFpu Kenaau Ba 13,2% uKkuHYM TapTUOJIM KaHan y3yHJIUru Oyinua capdianrad ¢uibTpanus Ba
OyFJIaHUIITA TYFPU KeNaIu.

WNuku xyxanuk cyropuml TapMoruHUHT OUWKuu. HWkkuHum Ba OupuHYM TapTHOIU
KaHaJUIapHUHT ypTada MuUKIopu xucobunaH CyB HUCTEbMONUWIAPU YIOIIMACHHUHI XYXHKAJIUK
TapMoruHUHT acocuii PYKHu Tomamms:

Nx=0,81 x 0,84 = 0,68

TaaKUKOT HaTHKajlapura acocjaHu® IIyHH aWTuIl MYMKUHKH, CyB HCTEbMOJIYUIAPU
YVIOUIMaCHHHU CYFOPUII TapMOFH, acOCaH HMKKMHYM Ba OUPHHYM TaApMOKIHU XY)KAIUK WYKHU
KaHaJulapuaaH ubopar OYnaud, ynap Cyropull MaiioHyiapura cyBHUHr 68% HU eTka3ud Oepai.
Komnran 32% cyB capdu iykonumura Tyrpu kenaau. Yuactka kanamutapuauHr @UKu. Kyzarumnuiap
LIYHHU KypcaTaJHuKH, XaMMa CyFOPHII MalJOHIapuIa XaM JOMMUN alupruwiap MaBxyJ sMac, yJap
€ UKKMHYM TapTUOIM KaHauiap OuilaH €KY BaKTUHYAIMK apuKJap OMiaH alMallTUPUIIraH. XY KaJluK
mukécuaa 80% cyropuiiaguraH MaioHIap BaKTUHYAJIMK apuKra 3ra, YyHKH y4acTKa KaHalu HYK,
amMo 20 % cyropuiaJMraH y4acTKa KaHaJWTa 3ra Ba BaKTHHYAJIMKapuKra sra smac. Kysarysnap
LIYHU KYpCaTIUKHU, BAKTUHYAJIMK apUKHUHT Ba ydyacTka kaHanuHu ®UKu Oup-6upura sKuH.

OUKHu y3ynnuru 640 MeTp TUNMK ydyacTKa KaHanuja aHukinanrad. Capd Yunomnetu cys
tamiamacu (6ycaracu suu 0,75 metp) opkanu anukiaanrad. CyB capdu WYKOMMIIMHKN aHUKJIAII Ba
00cuM YIYOBMHM AaHMKJIAII YCYJIM IOKOpHJAa OenrujaHrad. bBOFIaHUIIHM aHUKJIAI  Y4YyH
uykonumuiap Typau capduapaa 6=f(Q) opkanu aHUKJIAHIH.

"A" Ba "m" koadpunmenTiapunn anukiIaauk: A=2,388;m= 0,675.

[Myngat kwmO, ywacTka kaHamwiapu yuyH “c” A.H.KocrtakoB dopmynacu acocuma
aHukIa"ay, "A" Ba "m" kosddunuenTiapu ounaH myHaal KYpUHUALIUTA dra 0ynaau:

o = 2,388 %
Q 0,675
VYyactka kaHanau acocuid @UKHM Kyinaaru KypcaTkudaiaapia aHUKJIaHIn:
Omin= 45 1/¢; Omax= 170 n/c; I= 0,73 xm.
Munuman Ba MakcuMall CyB cappu rpadurura acocaH HUCOMI MYKOTHILIAp KyHuaarura

1 xMm.11a

TCHT'.
61=19,41 % Bac>=9,99 %
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Munumain Ba makcuman capdpaa GUK:
Nmin=1-0,01x o1x/= 1-0,01x19,41 x 0,73=0,858
Nmax=1-0,01x o2x/= 1-0,01x9,99 x 0,73=0,927
VYyacTka kaHam yuyH yprada UKty yiuamu
— Moo X Orin T nax® O 0,.858x45+0,927x120 091
T Orin T O 45+120 ’

X¥yxanuk ydactka kaHanu y3yHiauru L=0,6-1,1 kunomerpHu Tamkwi atau.Kanan y3ynnuru
Ba yHuHr ®UKu ypracuna kapama-kapimu OOFIMKIMK OOp, KaHall Y3YHJIMIM KaHua KaTTa Oyica,
mIyH4Ya CyB Mykonuiu karra Oymamu Ba ®MKu kuuuk 6ynmaau. Yuactka xanamuiapuauar OUKuau
yJIApHUHT MUHUMAJ Ba MaKCUMaJl y3yHJIUTH XHUCOOU1a aHUKTaiMU3:

a) yuacTka kaHaiu y3yHauru 0,6 kmpa:

Nmin=1-0,01 x 19,41 x 0,6=0,884;
Nmax=1-0,01 x 9,99 x 0,6=0,94;
7.0 = 0,884 x 45 + 0,94 x120 _ 0.92
45+120
0) ydacTka KaHaiu y3ywiuru 1,1 kmaa:
Nmin=1-0,01 x 19,41 x 1,1=0,786;
Nmax=1-0,01 x 9,99 x 1,1=0,89;
7, = 0,786 x 45 + 0,89 x120 _ 0.86
45+120

VYuacrtka kanauiapu @UKuu anuxnam 6yitnua xucobnap Hatwxkacuga yiaapHuar UK ny.=
0,89 HM TaIIKUII STOH.

2008 ¥ nuuga YTKazwirad TaxpudanapuMu3 opkaiu 4 Ta BakTUHYaIUK apukiapau UK
XucoOn aHukiIaHau. BakruHuanuk apuknapga yprada ¢uiabTpauus caphu iykomumu 0,004
Humabaukraya Ba umrau cyB cappu 50-10 n/c Xonatuja aHUKIAHIU.YMyMaH XYXalnuk Oyiinda
BAKTHMHUYAIMK apuiiap y3yHmuru 75-150 merp opacupa Oynau. CyB cap@uHM aHMKJIAUl Y4YyH
TaHJIaHraH BaKTUHYAJIMK apUKIApPUHUHT y3yHiuru 75, 96, 128 Ba 140 m.ra TeHr.

IOxopuru Ba nmactku TycManapaa cyB capu Uumosnertu CyB TaluiaMacd (OCTOHACH MOPOr
M 0,5 MeTp) opKajau aHMKIAHIU. buTTa Ba Iy BaKTHHYA CYFOPHII apUKJIapuiaru cyB capdu
XUcoOM XxaMMa CyFOPHIIJIa XaM YHH OMPUHYM Ba KEWUHTU W BAKTUIATH KyHJIapa o0 OOpuIiIras.
bocum yimuoBu xap 30 MuHyTIa OOIII CYB TalllIaMaJaH MACTKHU CYB TalljlaMarada CyBHU €Tu0 OopuIin
XucoOra oJIMHUO OOPUIIIH.

XyJ1oca.

l.Tomkent sBuiostuHUHr PK-7 x¥kanuknapapo KkaHaliu TU3UMUJA CyBJIaH (oiianaHul
pexanapunu Ty3umiaa dpoiaany um kodhdunreaTa qoumo 0,81 Kadys1 KUITUHMOK/IA, TEKWH KaHaJaa
MaBXXyJ MUHMMAaJ CcyB capduapu aaBpuaa ¢oinanu uim kodgduuuent kuitmatu 0,82 Ba Makcumanl
oynran maspiapuaa 0,90 ra tenr 6ynu0, ssbHM xakukui ypraya OUK 0,87 tamxkun stau. PK-7
KaHaJu Xap vuiu 7% cyB OpTUKYA OJIMHMOK/IA.

2.PK-7 xananura Kapauuim xyxaiuk nuku kasamiapauar ®HUK=0,71-0,86 arpodpuna, spau 29-14 %
cyB ucpod OyIMOKma, KaHAJI Y3aHU TYNPOKJIHU, Faaup-0yaypauk koddduuentu 0,025. Hatmxana
KaHaJ y3aHJapUHU JIoMKa OocraH Ba CyB TE3JIMIH Kamairad, raaup-Oynypiauk Ko3ppUIHEeHTHHH
0,018 raua erkazum 3apyp.

3.PK-7 xamamuuumnr Qoiigand M KodQOUIMEHTHHH AHMKIALA MaBxkyn Ypra Ydpumk
TyMaHUTYNpoK-uKaIuMmapoutuaa  akagemuk  A.H.KoctskoBHuHr cyB  ucpodrapumnuru
dbopmynacunan doitgananud “A” Ba “m” koadpdunmentaapu xucodbmanau: A=3.43 m=0,5.,% 1 km

DoiigajIaHWITaH agaduéTaap.

1.  Mupszaes H.H., Xopct M.I'. BogocGepexenne B OpOIIEHUH — CTPATErHsl paloOHaIbHOIO
BOJONONb30BaHus B LleHTpanpHO-A3naTckoM pernone. MockBa, Menmopanuss U BOJHOIO
xo3qaicTBo, Nel, 2002,-C. 71-73. 115.
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