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XOPA3M BUJIOATU MIAPOUTUAA KOJUVIEKTOP-30BYP
CYBJIAPUJAH HIYP IOBUIII BA BETETAITUSI TABPUTA
OONOJATAHUITHUHT TYIIPOK ITYPIAHUIINUTA TABCUPU

V.A.Illapunoe — PhD, Ya6exucmon PecnyGnuxacu Basupnap Maxkamacu xysypudazu Cye Myammonapu wiMuii-madkukom maprasu
(CMUTM) dupekmopu ypunbocapu,
L EJKymanuésoea — Ypeanu daenam yHugepcumemu Tabuuii 6a KUULIOK Xypcanueu (hannapu gpaxynsmemu manaoacu

AHHOTanusa

Ma3skyp Makonaza Xopa3sm BUIOSTUHMHT Japé Ba CYFOPUII KaHAJUIAP OPKAJIM CYFOPUII CyBIapu eTnb 60pMaiifnuras, cyB My-
aMMOCH MaBXXyJ, TYMaH/Iapuia KOJUIeKTOP-30BYp CyBAapuaaH GoiigasaHUITHMUHT TYTIPOKIap UIYPIaHUIINTa TAbCUPU YPraHUITaH.
Onuurad HaTvokanap “®X1” manacy TYIpoKJIapyuaa yMyMUii IIYpIaHMIIHY aKC STTUPYBYM KYPUK KOAAMKHMHT KaTaamiap 6yiinua
ypraua mugpopu 1-aykraga 0,535 dous man 0,391dbousraua kamaiirawauru Ba 2-Hykrazga 0,423 domspman 0,721 dousra optuo,
“@®X2” panmacu tynpokjaapuga 1-nykraga 0,628 dbousgan 0,907 ¢ousraua oprrany Ba 2-Hykraza 0,608 douspman 0,560 dousra
Kamaiirauu Kysatuigu. Cyropuill MaH6au xycobmanran “MUTSHOB” KOJUIEKTOPY CYBY MUHEPATU3aVSICUHIHT 9HT I0KOPU KYpcaT-
KMYY 2 T/J. HA TallKWI Kuiaub 6y BereTaryst JaBPUHUHT WIOIb OV CYHTUTA TYFPU KeJIu.

TastHY C¥{3/1ap: KOJUIEKTOP-30BYP, CYFOPUILL, IIYPIaHUII, IIYPIaHTaHIMK Japaxkacy, CyFOPUILI MaH6au, MUHepanu3auus.

BJIUSTHUE KOJIJIEKTOPHO-IPEHAYXHOH BO/JbI UCITOJIb-
30BAHUS B COJIEBOM TIPOMBIBKU U BETETALIMOHHBIN
IMEPUOI HA 3ACOJIEHUE ITOYB B YCJIOBUSIX XOPE3MCKO
OBJIACTU

V.A.Illapunoe — PhD, 3amecmumens dupekmopa Hayuno-uccnedosamensckozo ueHmpa 800HsIx npooiem npu Kabuneme
Munucmpoe Pecny6auxu Y36ekucinat,

I.E.)Kymanuésoea — cmydenm Ypzenuckuii 20cydapcmeenHoiii yHusepcumem ®axynvmemna ecinecinéeHHbIX U CelbCKOX03ATi-
CIMBEHHBIX HAYK

AHHOTanMsa

B maHHO¥ cTaThe M3YUYEeHO BIMSIHME MUCIIOb30BaHMsI KOJJIEKTOPHBIX BOJ, HA 3aCO/IeHNMeE MOUYB B paiioHax 06J1acTH, Iie OpoCu-
TelbHAsI BOAA He IMOCTYIAeT Yepe3 PeKu ¥ OPOCUTebHbIe KaHaJIbl U CYIIEeCTBYeT BomHas mpobiema. IlosyyeHHbIe Pe3yIbTaThl
TOKa3bIBAIOT, UYTO CPeHEee KOIMUECTBO CYXOT0 OCTaTKa, OTpakaloliee obiee 3acojeHne, B mouBax mois «OX1» 1mo ¢1osiM yMmeHb-
mranock ¢ 0,535% mo 0,391% B Touke 1 u yBenmumBanoch ¢ 0,423% 0o 0,721% B Touke 2, a B TOYBAX MECTOPOXKAeHMST «DX2» OTMe-
YeHO, UYTO OHa yBeanumaach ¢ 0,628% mo 0,907% B Touke 2 u cHu3wmnack ¢ 0,608% mo 0,560% B Touke 2. CamMblii BHICOKMII TTOKa3a-
TeJIb MUHEepanu3aluy BOAbI 2 T/ KOJieKTopa «MUTSHOB», KOTOPBIN CYUTAETCS UCTOUHMKOM OPOIIeHMsI, COBIMaAA0UIMM C KOHIIOM
WIOJIS BETeTAalMOHHOIO ITepuoza.

KnioueBsle cinoBa: KomiekTop-apeHask, opollieHne, 3acoieHre, ypoBeHb 3aCOeHNs, ICTOUHUK OPOIIeHNs, MMHepanu3aus.

THE EFFECT OF COLLECTOR-DRAINAGE WATER USED FOR
SALT WASHING, ALONG WITH THE GROWING SEASON, ON
SOIL SALINIZATION IN THE KHOREZM REGION

U.A.Sharipov - PhD., Deputy director of Scientific research center of water problems under the Cabinet of Ministers of the
Republic of Uzbekistan — SRCWP,
G.Y.Jumaniyozova - Student of Urgench State University, Faculty of Natural and Agricultural sciences, Department of

Agronomy.

Abstract

In this article, the impact of the use of collector water on soil salinity is studied in the districts of the region where irrigation water
does not reach through rivers and irrigation canals and there is a water problem. The obtained results show that the average amount of
dry residue reflecting the total salinity in the soils of the field "FX1" by layers decreased from 0.535% to 0.391% at point 1 and increased
from 0.423% to 0.721% at point 2, and in the soils of field "FX2" it was observed that it increased from 0.628% to 0.907% at point 2 and
decreased from 0.608% to 0.560% at point 2. The highest indicator of water mineralization 2 g/ of the "Mityanov" collector, which is
considered as an irrigation source, coincided with the end of July of the vegetation period.

Key words: Collector-drainage, irrigation, salinization, salinity level, irrigation source, mineralization.
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VIPPUTALIVIS BA MEJTOPAIIVS

pecypciapyuHUHT TaHKUCIUTY OWIaH GOFIMK MyaMMOJap
103ara KeaMokza [1]. Xopasm BWIOSATY AMYOApEHMHT Kyiin
OKMMUZA KOMIAIITaHIUTY cababiu CyB TAHKUCIUTU SKKOJ
Ky3raTanuianu6 Typuiiny 61aaH 6011Ka XyIyaIapaaH askpaano
typagu. lyHuHIIek, cYHITM ¥in/uiapia BWIOSIT XyoyAuzaa
CYyB KaM G¥ynraH iinmuiap To6opa opTu6 60paéTraHyiuru 60muc
CYFOpMILZIA KYIIMMYa CyB MaHGanapuaaH GoiimanaHuIIHK
TaK030 KWIMOKZA. V36eKucToH Pecmy6nuracu — ep
pecypcnapyuauHr 2020 #iun 1 sgHBap Xxonatu TYFpucuia
Mwuinii Xco60TH 1A KeNTUPWIUIINYA, XOPa3M BUTOSI TUHVHT
CyFOpUIaAUraH yMyMUii ep MaigoHu 267,7 MUHT TeKTapHU
Tawkwl Kuiaagu [2, 3]. CyropwiaguraH MaiiloHIapia
cyBra 6¥%iaraH TanabHMHT OpTUOG GOPUIIM CYFOPUILI YUyH
CyB MaHOaJIapMHMHT eTULIMACIUTY, KMUIUIOK XYyKaJIMK
SKMHJIAPDHM eTUILTUPUILLA CYB TaKUMUIUTU Ce3UIaéTraH
Xyoyajapna KyummMua 3axupa cudaTuza KolaeKTop-30BYp
cyBrapuiaH QoiifasaHuIl 3apypaTyHy 03ara KeITMPMOKIa.

LIy 601C BUJIOSTHUHT Iapé Ba CYFOPUII KaHA/UIap OPKaIn
CyropuIl CyBAapu eTu6 OopMaiiguraH, CyB MyaMMOCH
MaBXyZl ~TyMaHJapuaa  KOJUIeKTOP-30BYyp  CyBJIapUMHMU
KymmmMua 3axupa cudaruna oiiganaHui X03Mpru KYHHUHT
non3apb MacananapuaaH 6upu XucobmaHamu.

MyaMMOHMHT MKKMHYYM TOMOHM Ma3Kyp XyAyIJapHMUHT
KYTIUMANTUIA MUHePaJUIalliraH CU30T CYBIapUHUTYTIPOKHUHT
IOKOpM  xaiifaiMa KaTaamaapura SIKMH SKOMIallraHauru
TYMpPOKJapAa MKKWIAMUM IIYpIaHuIl XaBOUHU KenTupuo
YMKapuIyM 6y Typaru cyBiapaaH QoimaaMHUIIHY UIMUI-
acoCJIapyHU SIPATUILHYU TaK030 KMJIMOK/IA.

2021 innga BUMOSTHUHT CyFOPUIaAUTaH MaiiJOHIapuaaH
OKMO6 UMKKAH 3ax CyBiap xakmu 1275,61 MaH. M> HU TalIKUI
Kuaub, mwyHaaH 342,874 MIIH. M® KOJUIEKTOP-30BYDP CyBJIapU
Hacocmaap Ba ¥3 OKMMM OGWJIaH KUIIUIOK XYyKalnuruma Kaira
doitmananmiarad 6yau6, 1a6opaTopus TaxIMIAPU MasKyp
CYBJIAPHMHT MUHepanusauusicu yprava 1,3 /7. HM TalIKuI
KWITaHVHY Kypcaranu [4].

BecmanoB Ba Gomkamnap (1974), Xopasm BWIOSATHU
mIapouTHAa Jana MaigoHJapUHU CYFOPUIIA MMUHEepaIu-
3aLMSICU FOKOPU BY/ITaH cyBiapaaH GoiaamaHuIT UMKOHUST-
napuHu Yprauub, Ty3 MUKAOPK 2 I//1. rada GYIiraH ApeHax
CyBJIapy GWJIAH KUIUIOK, XYOKaIUTV SKMHIAPUHU TYFPULAH-
TYFpM CYFOpMIITA MIIIATUII MYMKUHIUTKU TYFpUCUIA
TaBcusiap 6eprat [5].

lIlyHuHTIEeK, 30BYyp CYBAApMHM CYFOPMIITA MIUIATUIIL
6yitmua  VYpra Ocué  wuppuraumsi  MUIMMIL-TagKUKOT
uHctutytu (CAHUVPU) TomMOHMZaH GepwiraH TaBCUsiAA
MMHepanu3auus napaxkacu 1-3 r/n1. rada GYiraH 30Byp
CYBJIApMHM MIUIATUII TYNPOKJapAa IIYpAaHMUIIHM o3ara
KeITUPMAacIUry aiiTuob Yrumrax [6].

ByHmaH Tamkapy, ymoy iyHamuMiiga pecrnyGamMKaMus
Ba YeT 91 OnMMJIapy TOMOHMAAH XaM TaIKUKOTIap
om6 GopwiraH. JXymnagaH, XaiiutoB Ba 6Gomkamap [7,
8], KONIeKTop-30BYp cyBaapuiaH  QoiiganaHUIIHKHT
IMIPOJIOrUK MyaMmonapu (Byxopo BMJIOSITM MMCOIMAQ),
XamuzmoB Ba Oomkanap [9], KOUIEKTOP-30BYp CyBIapu
MMHepaau3auusCMHM OMONIOTUK YCy/la KaMalTUpUIIL Ba
yaapiaH CcyropMma OeXKOHUWIMKIa doiifasaHuil xamzaa
mrypaaHuin xaBu 10KOpU OYIraH KypFOKUMI XyoyAjaapaa
KOJIZIEKTOP-APeHask cyBaapuzad Qoiifanauuimnga  UKIUM
y3rapummra Mocoiamuin, MwupxacwioBa Ba  6omikanap,
@aproHa BWIOATUIA KONJIEKTOP-IpeHaX CyBaapuiaH
oKwIoHa Goiigananuiga 6y TypoarM CyBIapHUHT MUKAOD
Ba cudaT KuXaTmaH 6axosali Ba KaiTta doiigananui 6yiinda
xy/oca Ba TakiudaapuHu 6epras.

Yet a1 onumiiapaaHn Pan Ba Gomkanap (XuToit), gpeHask

cyBnapuiaH  QoiganaHUIIHMHT  YCUMIMKIApD — XMUIMa-
xuwuturura tabeupu Ba  Lumonuii-Fap6uit  XUTONHUHT
KYPFOKUMJI CYFOPMIAIUTaH XyOyauga OpeHaX apuKJIapuHu
SKOMMAIITUPUII TYFpucKuga onub 6GopraH TagKUKOTIApHU
aiiTUII MyMKMH.

IOkopuma aitM6 YTuaraH TaAKMKOTIApra Kymiab
MUCO/UIAD  KeATUPUII MyMKMH. AMMO, KOJJIEKTOP-
30Byp CYBJIQpPUMHMHT Y30K WWlap OaBOMUIA TaKpOpuit
Ky/ulalll  HaTWsKacuaa TYMPOKHUMHT —XOCCA-XYCYyCUSITIapU
Ba IUYpIaHMIIMTA Tabcupu OYitMya TaAKMUKOTIAD OIUO
6opunmarad. Maskyp Maxkonaja 6y 6opaga VY36eKucToH
Pecniybnukacu Basupnap Maxkamacu xysypuparu Cys
MyaMMoJIapyM ~ WIMMIA-TagKMKOT  Mapkasu  (CMUTM)
ToMoHuAaH 2022-2023 iunnapaa oam6 60puiaTaH TagKUKOT
HaTVDKaIapy EPUTWITAH Ba JACTIa0KU Xyocanap GepuiraH.

MacanaHUHT KYWJIMIIN. V36exucTon Pecriy6nukacu
IpesupenTtuHmHT 2020 ¥in 10 urongary Termiy papmMoHura
myBoduK TacaukaaHraH “VsbexucroH Pecmy6mmukacu Cys
XYOKanIUIMHU  puBOXIaHTUpUIIHUMHT 2020-2030 Jimmiapra
MVY/DKaJTaHTaH  KOHIENMUIMSICU”HUHT 5-606, 5.5. Ba 5.6.
GanmIapuma:

- OKOBa Ba KOJJIEKTOp-IpeHaX cyBaapupaH Qoiiga-
JIAHMLTHY WIIMMI acOCH,a TALTK M KNI, ITYHUHTAEK, KUIIIOK,
XYKAMUK SKMHAAPUHYU CYFOPMIIZLA CYB MCPOprapumanurura
xamza yHIaH camapacu3s QoiiganaHuiira Kapuy yopagapHu
Ky4alTUpuUI;

- KOJIJIEKTOP-IpeHak TApPMOK/JIapy Ba GOLIKA METMOPATUB
MHIIOOTIIApHM JIoiMxanam, Kypuil, doiiiasaHum Ba
6O0IIKAPUILA XaMa CYFOPWIAAUTaH e PJIapHUHT MeTMOPATUB
XOMATUHM SIXIIMJIAIl TamOGupaapyHM amajira OLIMPUIIAA
KOJUIEKTOP-IPEHAX CYBJIaPUHM OKWIOHA GOLIKApUII, yUIGY
CYBIAPHMHT 3apapiay TabCUPUHM KaMaWTUPUIL, YyaaplaH
camapanu dhoimanannil Ba cubaTUHM IXUIMIALT YopaTapuHA
Kypuiil Kabu Basudanap 6enrnnad 6epuiraH.

IOxopuparu BasudanapgaH Kenub UMKKAH —XO/ja
TAOKMKOT OOBEKTM Kuaub XoHKA TymaHuparu “TymkoH
Xaunda” (®X1) Ba “Magammu Makcyn Ocymos” (PX2)
dbepmep xyRanmukIapyu gasa MaigoOHIApU TaHIA0 OMMH/N.
Vkkana ¢epmep Xykamuruga xam CyFopuuia Japé
cyBnapugaH GoiiJaNaHUIIHUHT UMKOHY YKIuru cababmm
cyurru 12 #una paBomuaa IWIYp IOBUIN Ba BereTamnus
MaBCyMUIA CYFOPUII MIIAPUHM “MUTIHOB” KOJJIEKTOPU
CyBlIapuIaH cyropuil MaHb6acu cudatuma doiiganaHno
KeJITaH.

TagKuUKOT yoayomapu. [ana Tamrukomiapu depmep
xyoRamukaapyu  xXyoyoupna 2022 viun  deBpasib  OMMHUHT
UKRKMHUM ~ xadracuman  Gouwiab, CeHTIOpP  OMMHMHT
cyurruraya omu6 Gopwian. TaxkpubanapHu —YTKasuil,
TYNPOK HaMyHajaapuHu onuil, (GeHOoNIorMK KysaTyBjiap Ba
XOCWJTHM aHUK/1a1 6Yiiua 6apya uiniap B.A.[JoCTIEXOBHUHT,
“Metopmka monesora omnbita” xampa IICYEAUTUHMHT
“Mana Taxkpubanapuuyu YTKasUIl yoIyemapu”  yeryouii
Ky/UTaHManapuaa KypcaTuiaran KypcatMmanap Oyiinda oamo
6opUIIN.

JlaGopartopusina Kyiiuzaru Taxauwuiap Gaxkapuimn:
TYMPOKJIAp KUMEBMIT TapKUOMHU YPraHUI, >KyMiagaH
HIYpIaHraHIMK Aapaskacu Ba YCUMIMKIAD YYyH 3apapin
GYyiraH Tysnap MUKIOPUMHYU aHUKJIAI (KYPYK KOJIAUK, aHUOH
Ba xaruonnap - CI, HCO,, Ca™ Ba Mg™), TynpoKJapHUHT
YHYMIOP/IMK  KYpcaTKUWIapUAAH  TYNPOKIaru TyMycC
mukgopu TiopuH yeyaupa, cyB-GuU3MK —XoccanapupaH
TYMpPOKJIap MeXaHWMK Tapkubu KaumHckmit yory6 GVitnua
HaTwkanap OonuMHAU. TaIKUKOT XyAyIjaapu TYIPOFMHUHT
IIYpIaHraHIMK Japaskacu 6up #ua JaBoMmuiaa MaBCyM
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Gommpan (11.02.2022) keituHrM ¥uMin MaBCcyM Goururava
(22.02.2023) >xamu 5 MmapoTaba TYIPOK HaMyHaIapy OMHUO,
1abopaTopust TaXIMUIapy YTKasWIAN.

TagkuMkoTnap  Tynpokia LIYp  IOBUII  MIUIApU
VTKasWwIMmmMgaH oOngMH Ba WIYp OBUMII  MILJIapu
SIKYHJIAHTaHJAH CYHT Ba BereTauys 1aBpu MobaiitHuma onmub
GOpPUIIN.

IIyp roBum MebEpmapyu XopasM BWIOSATU MIAPOUTU
yuyH [ICYEAUTHW TOMOHMIAH MULIA06 YMKWITAH TaBcUsIap
acocupa deBpanb OVMHMHT YpTacu Ba MapT OMMHUHT
oXMpura Kajzap 3 MapTaiaH IIyp BUII TaAOMpPIapy aMmaira
ommpuingyu. KommekTop cyBuaaH MaBCyM OaBOMKZAA CyB
HaMyHajap OJMHUO YIapHUHT MMUHepanusausicu, pH
myxuTH, Cl° Ba KypyK KOIIMK MUKIOPU aHUKIaHIM. Bapda
OJIMHTaH HATVOKaIAp XUCOG-KUTOO KUJIMHUO CTATUCTUK
0axonaHIn.

Harwkanap Ttaxgmau. Jlabopatopusi TaxjiMuiapu
HaTyKajmapura Kypa, “®©X1” Tympokjaapy OFUP KyMOKJIM
MeXaHMK TapKubOra sra Gyaub, TyMpoKAaru rymyc MUKIOPU
0,24-0,57 domsuy Tamwkmua Kwigu. “O®X2” Tympokjaapu 3ca
¥pTa KYMOKJIM MEXaHMK Tapkubra ara 6y1u6, ryMyc MUKIOPU
0,31-0,58 dhon3HM TAIIKWIT KVJIIN.

Harwkanap 1IyHM  KYpCaTOVKM, MKKaJa  OOBEKT
TYMPOKJAPUHUHT I'yMYC OMIaH TAbMUHIAHTAHIUK Japaskacu
aHya MacT KypcaTKMua SKaHIUTY Mablaym OYaau.

TankMKOT yTKasmuiaraH gajaanap TYHNpoKJapuia Tysiaap
MMKIOPUHMHT M JaBOMUIa KaTiamiaap 6yiinda y3rapuin
IuHamuKacu 1-2-pacmiapma 6epuiras.

Mascym maBomuza “®X1” Tynpokjapuma Kypyk, KOTMIUK,
mukgopu 0-30 cM Xaiimanma KamiaMma nacTTy KaTaaMmiiapra
HucOaTaH I0KOpM KypcaTKuuHM Kaig stm6 0,218-0,904
(dousHM TaMIKWI KWIAY Ba 3HT 6amann kypcatkuu 0,904%
aBTYCT OJiura TY¥py Kengu.

TaIKMKOT AaBOMKA TYIIPOKJIap/ia aHMKJIaHTaH 3apapin
Ty3/1ap opacuia MMKAOD KMXATHAH TUMAPOKapOOHAT MOHU
(HCO,") aHr 10K0pM KYPCaTKUYHY KYPCcaTAyu Ba OYTYH MaBCyM
JIaBOMMJIa 1Ty X0/11a cakjiaHub Typau (1-pacm).

“@®X2” tympormapu 0-30 cm Xaiimanma KaTaaMULAru
KYPYK KOIOMK Mukmopu 6ymca 0,372-1,058% opanuruma
Yy3rapub TypaM Ba BereTanusl AaBpuIaru OSHr OayaH],
kypcatkuy 0,951 housHM TAIKUI KMIUG aBryCT Oiura TyFpu
KeNngn.

TagkukowIap gaBomuga “®X2” TYyMpoKIapuaa KeiuHru
Vinn MaBcym Gommma (22.02.2023) onMHraH HaMmyHalapaa
KYPYK Koinmuk Murgopu 1,058 dousraua cesmmapin
Iapaxaza OITaHAUTU KA STuiagu (2-pacm).

Xnop mnoum (Cl), kanbuuit (Ca*), Ba (Mg?") KaTMOHIAPU
OyitMua ONMMHTAH HATVSKAJap YIapHUHT MUKIOPU OYyTyH
MaBCyM JaBOMUAA Jespiy Y3rapuuIcu3 TypraHMHM KypcaTay.

Cyndat nonu (SO,) 6yituda HaTHKaIAP YHUHT MUKIOPK
uryp 0BUINZAH ONOMH GOIIKA Tysjgapra HUCOGAaTaH OKOPU
OVITaHAUTMHM Ba LIYP IOBUILZAH CYHT aifHMKca IOKOpU
Kamiamiapfa KaMalrahHJurMHM Ba BereTauyss JaBPUHUHT
Vypramapu Ba cyHrura 6opub sHa ce3waapiau Jgapaxkana
KYTapUITaHIUTMHY KYPCaToN.

by XxomaTHu Bereranus J[AaBpuja CHU30T CyBJIapu
CaTXMHMHT Ce3uapay Oapakkaza KYyTapuauiiy, KOUIEKTOP
CYBM MMHEPATU3ALVISICMHMHT OPTUIIM Ba Fy3ara Gepuira
MMHEepaJT VEUTIAP TabCUpPU OUIaH U30X1alll MYMKMH.

IOxopupa Tabkupamab  YTWITaHUOEK, TYIMPOKIArK
ruppokap6onatiap (HCO,) wmmTupoxkmmaru — ymymumii
MUIIKOPUIAIMK MUKIOPU UIYp oBuuigaH onauH (11.02.2022)
MaBcyM 6oinga 6apya KaTiaMmaapaa IKOPY X0/1/1a CakJIaHuo,
UIyp I0BUIIAH CYHT HUCOATaH KaMairaH/IUTK Ba BereTauus
IaBpuIa sTHA OIMITAHIUTY Mabiaym O6Yiaau (1-2 pacmiap).

“®©X2” Tynpok HaMyHaJIapuIa OJIMHIaH HATIVKA/IAP UIYHY
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"OX1" 1-HyKTa, 70-90 cm
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1-pacm. “@X1” madxuxom danacu 1 eéa 2 nykmanapu (0-30; 30-70; 70-90 cm) mynpoK kamaamuoa
my3ap MukO0OpuHuHe iiun dagomudazu y3zapuil OUHAMUKAcu
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2-pacm. “@®X2” madxkuxom danacu 1 eéa 2 nykmanapu (0-30; 30-70; 70-90 cm) mynpoK kamaamuda
my3aap MukO0OpuHuHz iiun dasomudazu yszapuul OUHAMUKACU
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KYpCcaToMKY, CyFOPUILAH ONIVH Ba CYFOPUILLAH CYHT KyPYK
KOJIIVK MUKJIOPU ce3uiapiu gapaskasa omras. [lyHuHrmexk,
Ty3/1ap MUKA0PY KaT/iaMiIap KeCMMUa TaX W1 KWJIMHIaHUAa
xynop moHu (Cl) MukIopy WIyp IOBMIILAH OJAMH IOKOPU
0-30 cm KamIamaa GMpMyHYa IOKOPM OVIATAHIUTK Ba IIyp
IOBUIIAAH CYHT KaMalTaHAUTMHY KYPUII MYMKVH.

Hartwmkanap (Mg?) KaTMOHM MUKIOPY MaBCyM JaBOMMIA
nmestpiu y3rapuiicu3 TypraHuHu kypcatoyu. Kampuuit (Ca?t)
KaTMOHM MMKIOPM Beretauus OAaBPUHMHI oxupura 60pu6
TYNPOK HaMyHajapy OAMHTaH HyKTajJapHUHT nactru 70-90
CM KaTJIaM/JIapyuia OLITaHIUTY Ky3aTUIIN.

Cyndar monu (SO,) 6¥itnya HaTHXaAap UIYP IOBULIAH
OJIIVMH Ba IIYp IOBMILIAAH KeJMH xamza Beretauus gaBpuia
“@®X1” Tympokjapuma 6yaraHu Kabu xomatma y3rapub
TYpOM Ba [Iespau Oup xXwia Y3rapub Typau. XomaTHU
6eBocura cyropuimga QoiimasaHWITaH KOJUIEKTOD CYBU
MMUHepaIM3auMsICUHMHT MaBCyM {pramapuia OpTUILN,
BereTalys JaBpyuia CM30T CyB/Iapy CATXVUHUHT KYTapuUInIIn
Ba MUHepa YFUTIap TabCUPU OMIaH M30XJIall MyMKWH.

“©X1” Tympokjapuma  OynraHuM  Kabu  yMyMMuii
umropuituk  (HCO,") Muxmopu mryp IOBUIILAH OIOVH
xXaMMa Kamiamiapaa okopu 6Ynu6 Typu6 HIyp OBUIIZAH
CYHT ce3wIapiM Jgapaxkana KamairaHauru Ba BereTauusl
nmaBpy MOGaliHKMIa THA KYTapWITaHMHY KYPUIIT MYMKVH.

TagKUKOT 0716 GOPMITaH MKKaIA XYKAIMK MaiIoHIap
TYMPOKJIAPVHMHT UIYPIAHUII JapaskacUHU Y3rapuiim 6unaH
6up KaTopma ymymuii umkopuiimik (HCO,) HMHT opTHUIIN
6eBocuMTa FY3aHMHT VYCyB MAaBpU MoOaiftHuMAa OGepuaraH
MMHepas FFUTIap TabCUpUIa GYITaHINK IXTUMOIU MaBKY/.

Tynpox wmrypnanmm pgapaxkacuHuHr C.B.Acramos [18]
KIaccuuranyacy 6yinua 6axonmanca “©X1” Tympokjaapu
CYFOPMIIZAH OJOWH “YpTavya IIypraHraH” TYIPOKJap
KaTopuaa 6116, MIyp 0BUII UILTAPK YTKA3WITaHIAH CYHT
Ty3/1ap KMCMaH IOBUINO YMyMUi KYPYK KOAAMK MUKIOPU
GYiinua “Kydcus IypraHrad” gapaxkaraya Kamaiiras.

Bererauuss maBpuHuHr ypranapupaH cyHr (18.08.2022)

TYMPOKJArK Ty3/1ap MUKIOPU STHA KYyTapUITaHU Ky3aTwino,
TYIpPOKJAp fHa KajiTafjad ‘Yypraya InypradHrad” mapaskara
yTras.

“®©X2” TyNpOKJAPUHMHT UTYPIaHTAHIMK JAapaxkacyu mryjp
IOBUIIZIAH OJIIMH “KyuCus3 rypaanran” 6yica, uryp 0BUIIIaH
CYHT ONIMHTaH TYIPOK HaMYyHaJIapuia xaM TYIpPOKJIapUHUHT
UIYpIaHTaHIMK Japaxkacu JAespiau Ysrapmarad. ByHIaH
Tamkapy, XoHKa TyMaHu Mennopauus 6ynuMuHuHT 2018
Jinngary MabIyMOTUra Kypa, Maskyp dhepMep xyKaaukiaapu
9KMH MAalJOHIapy TYMpOFM “Kydcus uIypiaHran” 1e6
6axoyiaHraH.

KosmekTop Ba CHM30T CYBJIAPUHUHT J1aG0paTOpUS
Taxnuuiapu. Okopuaa TabKuAIaHTaHUZEK, “MuTsHOB”
KOJUIEKTOPU MKKaJIa X{KaIMK YUYH SITOHA CYyB MaH6an 6Ynno
XU3MaT KWIagu.

Yankuprok, Amypnapé uppuranusi TU3MMIIApU XaB3a

bomikapmacu — Xysypuparu — MenauopaTMB  OKCIIeOUINS
MabIymomiapura — kypa, 2022 JiWIHMHT  SHBapb-
anpenb oinapuaa  “MUTSHOB”  KOJUIEKTOPU — CYBJIapu

muHepanusaiusacu  1,80-2,00 t/n Murmopuaa ysrapmo
TYpraHMHU KYPUIT MyMKMH.

llynpait 6yncaza, TaAKUKOT UILM YIYH KO/UIEKTOP CYyBU
MMHEpaTU3aIVSICMHM MaBCyM JIaBOMUAA Ky3aTUO OGopuil
Makcamuna xap 6up depmep XYKAIUTMHMHT CYB OJIMII
HYKTacuIaH CyB HaMyHaJlapy onuMHuUG ajna Ba 1abopaTtopus

apouTuAa  TeKIMUPWING Taxawin Kuiub  Gopuimn
(1-xanBan).
[lyHuHrgek, MaBCyM [JaBOMKAA €p OCTU  CU3O0T

CYBJIAPMHUHT CaTX¥ Ba MUHepaJIU3aAUMUSICUHU YPraHUII
MaKkcaauaa TagKUKOT MAJacMHMHT Xap Oupura aaoxuma
Ky3aTyB KyAyKJjaapu YpHaATUIINA.

Ilyuamad, “©X1” pamacuparu Kys3aTyB  KyOYFMHMHT
yyRypiauru 2,40 M 6Ynub, ep oCTM CU30T CyBJIapu CaTXy
Beretanys gaspuza ypraua 96—102 cm uykypivkna a “®X2”
Jajacuaarv KysaTyB KyIyEMHUHT YyKypauru 2,5 m 6yamuo6, ep
OCTU CU30T CyBJIapy CaTxy BereTauus gappupa ypravya 72-78

1-mcadean
“Mumsanoe” Koanekmopu cy8u MUHepaIU3AUUACUHUHZ Y32apulu Xoaamu
Cye onuut HyKImaaapu
Cys HamyHa- “@X1” cye onuiu HyKmacu “@X2” cye onuiu HyKmacu
Japu onuH-
2aH caHa ondu Kypyx
KYJI;}Z;SOPU s Cl muxdopu pH mS KOJIOUK Cl muxdopu pH mS
Mukdopu
18.02.2022 191 0,20 7,04 2,27 1,89 0,22 7,12 2,16
01.03.2022 1,71 0,25 8,41 2,33 1,86 0,19 7,91 2,29
07.04.2022 2,14 0,24 7,37 2,45 2,56 0,20 7,91 2,29
30.06.2022 2,14 0,18 8,3 3,11 2,57 0,21 6,95 3,95

CM UyKYPIMKIA KOMIAIIIN.

JlaGopartopust Taxjmanapu <®X1” mamacu KymyFuza ep
OCTU CU30T CYBUHMHT MMHepanu3auus gapaxacu 3,71-4,14
r/n (0,15 r/n-xymop) opacupa ¥y3rapub Typrad 6yica, “©X2”
nmanacy KyoyFuaa CYBHMHT MUHepanusalus gapaxacu 2,57-
3,43 1/1 (0,21 r/n-X710p) HY TALIKWIT KAIIN.

Xap MKKana XYy>KaIMKOA ep OCTM CU30T CyBU
MUHepanmsaus JapaskaCMHUHT I0KOPU KYpCcaTTUuM UIOIb
oiin ypracupa Kysatuaub, “©X1” mamacu Kymyrupa 4,14 r/n
HU, Ba “OX2” nanacy KyayEuaa 3,43 1/71. HU TAIIKAT KUIIA.

ByHmaH Tamkapu, Fy3aHUM PUBOKIAHUII OOCKUWIApK
MaBCyM OommpaH Ky3atub 6opmiamy xampa 2022 vinn 28
MIOJT KYHM AACTAabKy (EeHOJOrMK Ky3aTyBjaap YTKasWIOu.
KysaryBnap SIKyHM Ba OJIMHTAH XOCWJI HaTMKajgapura Kypa
“©X1” depmep XyKamuruga Ypraya XOCUILOPIMK 42,4
1/ra. HY TalIKWI KWirad 6ynca, “©X2” mamacupa ypraua
XOCUIAOPINK 33,5 11/Ta. HY TaIlKWI KVJIIN.

Xynocanap

1. Onub6 6opuaran 6mp Vinmimk (11.02.2022 - 22.02.2023)
TaIKMKOTIAp HaTwkacu “®X1” pmamacu TYIpoKJIapuia
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YMYyMUIi LWIYPAAHUIIHU aKC ITTUPYBUM KYPUK KOIAVUKHUHT
KaTaamap 6yitnua (0-30, 30-70 Ba 70-90) ypTaua MUKIOPU
1-uykrama 0,535 dousman 0,391 domsraua KamMairaHJIUTU
Ba 2-nykraga 0,423 dousgman 0,721 dousraya oprtraHu
Ky3aTWIan.

Xyoaou niyHaan xonmatna “©X2” pmanmacu TYIIpOKaapuaa
1-nykrama 0,628 dousman 0,907 domsraua oprraHm Ba
2-uykraga 0,608 domsman 0,560 ¢ousra Kamairanu
Kysatuwiayu. MaBcyM JaBomMuaa xap MKKajaa TaAKUKOT Janacu
tynpokaapuaa xaop uouu (Cl) MuMKmOpM OpTraHjnTM Ba
rUAPOKap6OHAT MOHMU (HCO;’) kamarranimru aHuKJIaHIN.

2. TagXMKOT mananapy TYNPOKIapy UIYpAaHUII Aapaska-
cunmHr C.B.Actamnos kiaccudukanusacy 6yinua 6axonarasma
MaBcyMm Gommza “®X1” Ba “©X2” Tympokjiapu “ypraua” Ba

“Kyucus” urypiaHras ges 6axonanrad 6yica, myp 0BULIIAH
cyur “®X1” mamacy TYOpPOKJapy “Kydcus” IIYpIaHTaHIUK
Xojaturada Kamaimu. “©X2” manacu TYmpoKJIapuga Iespin
y3rapMil KysaTMIMACOAH *Kydcus” MIYpIaHraH XoaaTna
KOJITAHJIUTY aHUKJIaHIN.

3. Bereramnyust OaBpMHMHT MIOAb O¥iM CYHrura 60pu6
“MUTSHOB” KO/UIEKTOPMHMHT “©®X2” pmanmacu XymyougaH
OKM6 YTyBUM KUCMMZA CYB XXMM KaMaiin6 MyuHepaau3ays
MUKIOPUMHMHT OpTULIM (2 T/1) XaMma CYFOPMIN MIUIApU
Ba arpoTeXHMK TaAOMpiaapHu V3 BaKTUOAH KEUUMKTUPUO
VYTKa3WINILN Fy3a XOCUMJITOPIAUTMHUHT ces3umapan
Kamaiuimra onub Keiay Ba yprada XoCWIIOpINK 33,5 11/Ta.
HU TaLIKWJI 3TN,

Ne Apa6uérnap
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VIIK: 68.31.21

YBEJIMYEHUE ITIJIOIIAJTEM OPOIIAEMOTIO 3EMJIEJAE/IVS HA
INEPCIIEKTUBY 1 UX BOOJOOBECIIEYHEHHOCTDb

III.M.Ymbemoea — K.n.H., accoyuposaHHsiii npogpeccop’, b.C.bomaHmaesa — K.m.H., accOyuposaHHbiii npogpeccop?,
A.O.Omncabaesa — PhD, cmapuwuii npenodasamens', JK.K. Hakunosa — mazucmpanm’, JL.E.Mpip3axmemosa — mazucmpaHnt’,
! Ko13buiopdunckuii yHusepcurmem umeHu Kopkoim Ama, 2. Ketsuiopda, PecnyGnuka Kasaxcmat,

?Kazaxckuii HayUOHAbHBILI MexHUYecKuLi ucciedosamensckuti ynueepcumem um. K. U.Camnaeea, 2. Aiviamet, Kazaxcman

AHHOTaUA

AHanu3 MpUPOIHO-X03sIICTBEHHBIX 0CO6eHHOCTel TeppuTopuy PK MoKasbIiBaeT, YTO MeJIuopallis 3eMeJib SIBJISIeTCS OTHUM
Y3 BOXHENIINX YCIOBUI CHYKEHMS 3aBUCUMOCTY 3eMJyIefieVisi OT HeGIaronpusiTHBIX YC/IOBUIA MIOTOIbI M CTAOGMIBHOCTY B IIPOU3-
BOJICTBE OBOIIE6aXUeBbIX, TEXHMUECKIX, 36PHOBBIX, KOPMOBBIX CEJIbCKOXO3SIICTBEHHbBIX KY/IbTYD, &, CJIEIOBATEIbHO, U MTPOAYKTOB
SKMBOTHOBO/ICTBA.

Bcero B pecity6iike cebCKOX03s1/iCTBEHHbIE YTOIbsT COCTABISIOT 222242,5 Thic. Ta miau 81,55% ot Bceit Tepputopun. Opoiiae-
Mble TUIOWAAM COCTABISIOT 1,32% OT BCEX CeTbCKOX0351/ICTBEHHBIX YTOAMIA.

B cOBpeMeHHBIX YCIOBUSIX, KaK U B IPEAIIECTBYOLIVE IEPUO/IbI, OCHOBHBIM BUOM MEJIMOPATUBHBIX PAOOT B peCITybIinKe sIB-
JIsIeTCsl pery/sipHoe ¥ IMMaHHOe OpOIleHue.

Vimeromuiicst 3eMeNnbHbIN (HOHZ, B peCybIMKe TT03BOISIET BOCCTAHABIMBATD TUIOMIAAY OPOIIAeMbIX 3€MeJlb, OMHAKO CIeP>KI-
BaloUM (GakTOPOM B OGOJIBIIMHCTBE 6ACCEITHOB SIB/ISIETCS Ae(DUIIUT BOIHBIX PECYPCOB, MUKTYIOMINIA BbIeJIEeHNE 3HAYNTEIbHBIX
00bEMOB CTOKA ISl COXpaHEHMST 9KOJIOTMYECKOl 0OCTAHOBKY B PSifie PETMOHOB.

BopmoobGecrieueHHOCT OPOIIAeMbIX 3eMeb Ha pacyeTHbIe YPOBHU OIpe/ieieHa VICXO/ISI M3 PaCYeTHOTO PEXMMa OPOLIeHMS], Ha-
JINYMS OpOIIaeMbIX IIJIOIIALel M HaMeuaeMoli CTelleH) TEXHUYECKOT0 pa3BUTHS 10 IlepuogamM. B 0CHOBY ompeniesieHst pacueTHBIX
00beMOB BOZIOIMIOTPEOIeHNSI PEry/ISPHBIM OPOIIeHVeM MOI0XKEHbI TEMITbI BOCCTAHOBJIEHVSI OPOIIEH NS, TPOEKTHOE MCII0/b30BaHMe
TUIOIIAZei M pacueTHBIV PEKMM OPOILIEeHMs, YUUTHIBAIOLIMI COXpaHeHMe TIoA0PoAus 1oYB. [Ipy onpenesieHNM TTepCIIeKTUBHbBIX
06bEMOB BOZOIMIOTPEGIEHNS YUTEHBI MEPOIIPUSITHUS TI0 PAllMOHATIbHOMY MCITO/Ib30BaHMIO BOAHBIX PECYPCOB BKIIIOUAIOIIE: PEKOH-
CTPYKIMIO OPOCUTENIbHBIX CUCTEM, COBEPILIEHCTBOBaHYEe TEXHUKY 1 TEXHOJIOTMM TTO/IMBa, HallpaBiieHHble Ha noBbiieHne KIIJI cu-
CTEM.

KiroueBble €710Ba: MenopaLys, OpolIaeMoe 3eMyefenye, pery/sipHoe opollieHue, TMMaHHOe OpOlLIeHue, BOZoobecneyeH-
HOCTb, 3eMeJIbHBIN HOH/I, HedUIIUT BOSHBIX PECYPCOB, OpOIIaeMble IIOLIAIN.

INCREASING THE AREA OF IRRIGATED AGRICULTURE IN THE
PERSPECTIVE AND THEIR WATER SUPPLY

S.M.Umbetova - Candidate of Technical Sciences, Associate Professor’, B.S.Botantaeva — Candidate of Technical Sciences,
Associate Professor?, A.0.Olzhabayeva - PhD, seniour lecturer!, Zh.K.Nakipova - undergraduate’, L.E.Mirzaxmetova -
undergraduate’,

!Korkyt Ata Kyzylorda University, Kyzylorda city, Republic of Kazakhstan

?Kazakh National Technical Research University named after K.I.Satpaev, Almaty, Kazakhstan

Abstract

An analysis of the natural and economic features of the territory of the Republic of Kazakhstan shows that land reclamation is
one of the most important conditions for reducing the dependence of agriculture on adverse weather conditions and stability in
the production of vegetables, melons, industrial, grain, fodder crops, and, consequently, livestock products.

In total, agricultural land in the republic is 222,242.5 thousand hectares, or 81.55% of the entire territory. Irrigated areas make
up 1.32% of all agricultural land.

In modern conditions, as in previous periods, the main type of reclamation work in the republic is regular and firth irrigation.

The available land fund in the republic makes it possible to restore the area of irrigated lands, however, the limiting factor in
most basins is the lack of water resources, which dictates the allocation of significant amounts of runoff to preserve the ecological
situation in a number of regions.

The water supply of irrigated lands to the calculated levels is determined based on the calculated irrigation regime, the
availability of irrigated areas and the planned degree of technical development by periods. The basis for determining the estimated
volumes of water consumption by regular irrigation is the rate of irrigation restoration, the design use of areas and the estimated
irrigation regime, taking into account the preservation of soil fertility.

When determining the prospective volumes of water consumption, measures for the rational use of water resources were
taken into account, including: reconstruction of irrigation systems, improvement of irrigation equipment and technology, aimed
at increasing the efficiency of systems.

Key words: melioration, irrigated agriculture, regular irrigation, firth irrigation, water supply, land fund, water resources
deficit, irrigated areas.

QOO0

BBeneHMe. AHanus MMPUPOAHO-X03SICTBEHHBIX Menuopauusi 3eMesb SIBJSIETCSI ONHUM W3 BaKHENIINX
ocobeHHocTeit Tepputopuyu PK 1okasbiBaeT, uTO  YUIOBMII  CHMKEHMS  3aBUCMMOCTM  3eMyefenusi  OT
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VIPPUTALIVIS BA MEJTMOPALIVIS

HeOGIarompUsITHBIX YCJIOBMIT TIOTOABI U CTaGMIBHOCTY B
TIPOU3BOACTBE OBOIIEOAXUEBBIX, TEXHUUECKUX, 3€PHO-BBIX,
KOPMOBBIX  Ce/IbCKOXO3SIICTBEHHBIX KYJAbTYp, a, Clefo-
BaTeIbHO, ¥ IPOAYKTOB JKMBOTHOBOJCTBA.

Bcero B pecry0imKe CeTbCKOXO3SIICTBEHHBIE YTObSI
cocraBnsoT 2222425 Teic. ra wim 81,55% ot Bceit
Tepputopun. OpoulaeMble IUIOLWIAAM COCTABISIOT 1,32% OT
BCeX CeIbCKOX0351/ICTBEHHBIX YTOAMIA.

B coBpeMeHHBIX YCUIOBMSIX, KaK M B IIpellIecTBYIOLIVe
MepUoabl, OCHOBHBIM BUIOM MeIMOPATUBHBIX pabOT B

pecnybinKke SIBIISIETCS PETYISIPHOE 1 JIMMaHHO€e OpOIIeHNe.

Ha 6a30BbIi1 ypoBeHb (1990 r.) B pecrybinke YUCINIOCh
3248,5 TbhIC. Ta OpOLIAEMbBIX ILIOIIA[e, (aKTUYeCKu
rnonuBanoch — 3064,75 Thic. ra (94%). B coBpeMeHHOM
cocrostHum (2012 r.) uncurest 2909,59 Thic. Ta, MOIMBAIOChH
— 1305,06 ThIC. Ta. Pacripenenenye B 1eJI0M I10 pecITybinKe
TIpUBENEHO B Tabauua 1.

Opomaemoe 3emienenvie B KaszaxcraHe sBisieTCs
Haubosiee KpYITHBIM BOAomoTpe6uTeneM. Ha ero [mosmio
paHee TPUXOOMIOCh OKOJIO 65% 3abopa CBekeil BOJbI.

Taénuuya 1
Hanuuue u (pakmuueckoe uUcnois3068aHie opoulaemsix 3emess 3a 1990-2012 ee.
Hanuuue opowaemsix 3emenb, meic. 2a Kpome dakmuuecku noaumo, meic. 2a
Ypoenu qu'cnn‘:fchu Kpome mozo
paseumus, Bcezo 6 mom Hucne Po— Bcezo 6 mom uucue 3anueHsie
2000t op ow%emoe PezynsapH. JlumaHuHoe | CeHOKOCo8, op ow%emoe PezynapHoe JlumanHoe ceHoxocot
semaeoenue opouieHue opouueHue melc. 2a semaeoenue opouueHue opouieHue
1990 3248,50 2320,46 928,04 619,13 3064,75 2303,28 761,47 604,13
2010 2951,70 2085,20 866,5 340,51 1281,42 1199,58 81,84 318,51
2012 2904,59 2093,70 810,89 309,98 1305,06 1264,33 40,73 311,98
Ta6auuya 2
dakmuuecku nojumsle naowjaou pezynsipHozo opouleHus
Bcezo dakmuuecKu NOAUNMO NO UCHOYHUKAM, MbIC. 2a
uucaumes
Ypoeuu 3emens U u3 HUx
paseumus mozo )
20001 ’ peeynaprozo Bcezo ceescell KonnexmopHo Cmounbix 800
opouleHus, 60061 IToeepxHocmHble IodzemHuie OpeHaxcHbIX
melc. 2a 80001 80061
1990 2320,46 2303,23 2284,85 2256,36 47,48 2,62 15,81
2010 2085,20 1199,58 1177,56 1172,92 21,97 6,81 15,21
2012 2093,7 1264,33 1261,21 1261,21 0 0 3,12

Vcronbp30BaHMe BOIBI B OPOIIaeMOM 3eMJIeIeNINy BKIIYaeT
MOTPEGHOCTY  PETYISIPHOTO ¥ JIMMAHHOTO OPOIIEHMUS.
JlocTaTOUHO pa3BUTO pEryjisipHOe OpoIllleHue Ha re
pecniybnuku — 310 IOkHO-KasaxcraHckasi, AJMaTHHCKasl,
JKamb6buickass u KbuisbutopauHcKass ob6nacti. OakTUuecKu
TIOJIUTBIE TUIOIIAVM PETY/ISIPHOTO OPOIIEHMS IO pPecITy6imKe
3a 1990-2012 rombl M uX paclipefeneHue IO BOIHBIM
MUCTOYHMKAM [1] mpuBeneHbI B Tabue 2.

Crioco6bpl TOmauyM BOABLI M IOAMBA Ha CHUCTEMax
perymsipuoro  opomieHusi  3a 1990 1. cnemyrolee:
JUCIOJb30BaHMe MAaIlMHHOIO BomomombeMa — 25,2%,

poxnaeBaHust — 30%. B 2012 romy 3TM moOKasaTenu CTaau
COOTBETCTBEHHO 3,9 u 2,5 %, uTo elle pa3 IMOmUepKMBaeT
1a6yi0 OCHAIIEHHOCTh CHCTEM COBPEMEHHBIMM CIIocoGaMm
nonusa [2].

JlMaHHOe oOpoIlleHre 6a3upyeTcsl Ha CTOKE Ppek, UX
TIPUTOKOB ¥ Ha MeCTHOM cToke. B 6asoBom (1990) romy
YUCTUIOCH TI0 3eMeTbHOMY GalaHCy TUToNazieit TMMaHHOTO
opoirenust 928,04 Toic. ra, aKTMUYECKY 3aTAIIMBAIOCH 761,47
ThIC. Ta UM 82% OT 06IIero Ux Haauuus. B coBpeMeHHOM
cocrositHum (2012 1.) hakTMuecku Ucronb3oBanoch 40,73 ThIC.
ra JIMMaHOB, UJIY TTOpsaKa 3,8 % OT HaMMuusi B 6a30BOM TrOfy.
Kpowme Toro, 6610 3a7mT0 311,98 ThIC. Ta CEHOKOCOB [3, 4, 5].

HameuaeMmblii pOCT TIOTOMOBbSI CKOTa B pECHyOIMKe
TpebyeT KapAMHAIbHOTO IepecMOTpa TMOMUTUKU WCITONb-
30BaHMSI JIMMAHOB KaK XO3SIMCTBYIOIIMMU CyObEeKTaMMu,

TaK BOJOXO3SIICTBEHHBIMM ¥ MHBIMM OpraHMU3aLUSIMU
ob6nacteil. B 9TOif CBSI3M HaMeYeHO BOCCTAHOBJIEHNE
IUIOLLAA e JIMMaHHOTO OPOLIEeHMST KaK OLHOTO M3 OCHOBHBIX
MIPOM3BOAMUTEIIEH I'PyOBIX KOPMOB C ITOC/IeYIOIIE Iepenaveri
UX Ha 6GajJaHC CEebCKUX ITOTPEOUTENBCKUX KOOIEePaTUBOB
BOJOIMOJIb30BaTeNell Ojisi KOHKPETHOrO M pPalMOHaJbHOIO
MUCITONIb30BaHMs BOLHbBIX U 3€MeJIbHbIX PECYPCOB.

MeTtonsl u MaTepuaabl. lVMewwuiics 3eMe/bHbIN
dboHm B pecmy6MKe MO3BOISIET BOCCTAHABIMBATD TIIOMIAIN
OpOIIIaeMbIX 3€MeJib, OJHAKO CAEPKMBAIOIIUM (aKTOpOM
B OOJBIIMHCTBE 6acceiiHOB SBISETCST AeUIUT BOTHBIX
pecypcoB, OUKTYIOIIVI BbIIeIeH e 3HAUNTEIbHbIX 06bEMOB
CTOKa JIJIsI COXPaHEHMST SKOJIOTMYECKOI 06CTaHOBKM B psijie

DernoHOB.

Ucxonsi M3 perMOHaJbHBIX 334a4 [0 TIONyYeHUIO0
HeoOXOIMMOIi CebCKOX03511ICTBEHHO IIPOLYKLNY,
MMEWIINXCS BOAO3eMeNbHbIX U  TPYLOBBIX PeCcypCoB,

MHTEpecoB MPUPOLOTOIb30BaHMS, He0OX0AMMbIe TUIOIMIALN
OpOILIeHMSI B PecITy6IMKe PACCMOTPEHBI B TPeX CLieHAPUSIX:
IlepBblii cueHapuii - «MMHUMAIbHbBIN», KOTOPBII
MUCXOOUT U3 Pa3BUTHSI OTPACIM 6e3 YBelnueHUs OpoIaeMbIX
IJI0IIANel, OCTaBasCh TIPAKTUUECKU 6e3 M3MeHeHUs
mo ypoBHs 2040 roma, u cocrasisier 1560,4 Thic. Ta, B T.
Y. peryaspHoe opoieHue — 1391,1 Teic. Ta U AMUMaHHOE
opouteHue — 169,3 Tbic. ra. IIpy 3TOM clieHapUM pasBUTUS
opoIliaeMoro 3emsiefenus OymeT CJIOKHO 06eCreunTb
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OCHOBHBIMM MPOAYKTaMM NUTaHMUS (MSICO, MOJIOKO, S0 U
(bpyKThI) HaceneHMe CTPAHbI, & SKUBOTHOBOACTBO - KOPMaMMU.
Ilpy 3TOM cCuUeHapuu IUIOWANb OpPOLIAeMbIX 3eMelb
YBEJIMUUTCSI He3HAUUTeNbHO (mopsiaka 10%).

BTopoii cueHapnii — «ONTMMalIbHBIN», KOTOPBII UCXOAUT
U3 PpasBUTUSA OTpPawiM C ONTUMMAJbHBIM YBelIUYeHNEM
OpolIaeMBbIX III0Ia el YIUThIBas IIPY 3TOM MaKCUMaIbHYI0
SKOHOMMIO BOJHBIX PECYPCOB C IPMOPUTETOM O e P KaHUs
9KOJIOTMYECKOTO0 pPaBHOBECHUSI B HaIpsDKEHHBIX DPeruoHax.
B sTom cueHapuu pasBUTHS MPeLyCMOTPEHO JOBeleHMe K
koHiIry 2040 roga Bcex opolaeMbix mioiaaeit o 2210 Twic. Ta,
B T.U. perynsipHoro opouteHus — 1800,0 TbIC. Ta ¥ IMMaHHOTO
— 410 TbIC. Ta, UTO COOTBETCTBYET CTPATerMyeckoMy IUIaHY
MCX PK Ha 2010-2014 u nocienytoliye rofbl /s IOTHOTO
YIOOBJIETBOPEHMSI BHYTPEHHUX TIOTPeOHOCTel HaceleHus
B CEJIbCKOXO03S51/iICTBEHHOJ NPOAYKIMM U TOTOJIOBbS CKOTa
kKopmamu. [Ipy 5TOM clleHapuyM IUIOIIAAb OpPOLIAeMbIX
3emesnb yBeauunTcst 1o 40%.

Tpetuit cueHapuii - «MaKCUMa/IbHbI», KOTOPBI
UCXOOUT U3 0Oosee TOMHOTO Pa3BUTUSI OKOHOMUKMU
BOJI0X035I/ICTBEHHOI'O KOMIIIeKCa pecryonmuku c

MPpUMOPUTETOM MAKCMMAaJIbHOTO MCITOJIb30BaHMS OPOIIaeMbIX
3eMelib JJI CeIbCKOXO3S/iCTBEHHOTO MMpoOM3BOACTBA. Ilo
3TOMY CIi€eHapuil B CeIbCKOX03iICTBEHHOM 06op0Te
AO0JDKHa OBITD 3aeiiCTBOBaHa 6osbIast 4yacThb UNCIAINXCA

OpOIIaeMbIX 3eMefb pecnyonmuku 2692,9 ThiC. Ta, B T.4. MOJ,
perynsipHoe opomenue — 2100,0 Tbic. ra ¥ iMMaHHOe — 592,0
TBIC. Ta, JIJISI CO3[aHMUsI KOPMOBO# 6a3bl KMBOTHOBOJCTBA C
YYEeTOM 5KCIIOPTHOTO MoTeHIMasa Msica. [Ipu aToMm ciieHapum
TIJIONIA/Th OPOIIAEMbIX 3€MesTb yBeanunTcs 70-75%.

I obecriedeHus IIOAMBHOM BOAONM IUIOLIALEl IIO
3-My ClieHapuio HeO6XOOMMO CIpaBe[IIBOe BOMAOAeIeHNe
CTOKa TPaHCIPAaHMYHBIX peK, IMOCTynawieid K HaM U3
COTIpeNleNIbHbIX ~ TOCYIApCTB,  IepeperyaupoBaHue u
MekOacceifHOBas mepedpocKka CToKa.

Hcxongss M3  BBIIEM3JIOXKEHHOTO, «MaKCUMaJbHbIN»
cLieHapuit pasBUTUS OpOIIIaeMOoro 3eMJIeIeNus
MOXXET OBbITh OCYHIECTBJE€H TOJbKO TIPU BBITOJHEHUN
BbILIETIepeYC/IeHHBIX YCIOBUIA.

DTOT ClleHapuii MOXKeT ObITh PACCMOTPEH 3a YPOBHEM
2030 ropma, KOTIa yAyYIIMTCSI 9KOHOMMUYECKasi CTaGMIbHOCTD
CTpaHbl, pemiaTcsl TpaHCTpaHUUYHbIe TMPO6GIEMBbI  peK,
TTOBBICSITCS 6IaTOCOCTOSIHME Y POCT UMCJIEHHOCTHU CeThCKOTO
HaceJeHusl.

AHanu3  BO3MOXKHOM  peadbMIMTALMM  OpOIIAaeMbIX
3eMesb IO TpeM ClLieHapusM IOKasajl MPUHIUIIKAIbHOE
MPeUMYILIeCTBO  BTOPOrO  «ONTMMAJbHOTO»  CIeHapus,

M03BOJIsIOIeroobeceunThHaceeHe MIiepepadbaThiBaollee
MIPOM3BOACTBO CEIbCKOXO3SIICTBEHHBIMM MPOAYKTAMU  C
HE3HAUMTEIbHBIM YBEJIMUEHMEM MCIIONb30BaHMS BOMHBIX
pecypcos.

Ta6nauua 3
Hameuaempble nnomaau opouiaemozo 3emedenus: no CueHapuam paseumus, molc. 2a
CoepemeHHOe cocmosiHue (Hucau- . o OnmumansHblii cyeHapuii . o
MunumanseHbtii cyenapuii o Maxcumanwhwlii cyenapuii
J10Cb N0 3eMOanancy (npunsmutii 6 npoexme)
YposHu 6 mom uucne: & mom uucne: 6 mom uucne: 6 mom uucne:
paseumus,
20061
Bcezo Bcezo Bcezo Bcezo
PezynsapH. Jluman. PezynsapH. Jluman. PezynapH. Jluman. PezynspH. Jluman.
opouleHue | opouleHue opouleHue opoueHue opouleHue opoueHue opoueHue opouieHue
1990 3228,3 2300,2 928,0 - - - - - - - -
2012 1305,7 1264,3 41,33 1305,7 1264,33 41,35 1306,02 1264,33 41,69 1305,7 1264,3 41,35
2030 = B B 1496,5 1355,20 141,30 1965,40 1636,50 328,90 2430,5 1970,0 460,50
2040 - - - 1560,4 1391,10 169,30 2210,0 1800,0 410,0 2692,0 2100,0 592,0

Hameuaembple Iiomazy OpoIIaeMOro 3emiefnenus I
pecrybiuke o CUeHapusiM pas3BuTus no yposHs 2040 roma
MpUBEAEHBI B Tabu1Ie 3.

Heo6x011MO OTMETHUTB, UTO 10 PSIAY PEUHBIX OacCeitHOB
agMMHMCTPATUBHBIX 061acTeii Ha ypoBeHb 2040 I. B pacueTax
NIpelyCMOTPEHO MCII0/Ib30BaHMe MaKCVMa/lbHBIX IIJI0Lazeil
M3 YUCSILIMXCSL OPOIIaeMbIX 3eMeslb U TONbKO T.e. KOTOpbIe
MOYKHO PeajbHO 00eCIeunTh IMOJIVBHON BOMIOIA.

PesyinbraTsl u o0CyKIeHue. Hameuaemoe
BOCCTaHOBJIEHME OpoLIaeMoro 3emjedenus. TeMmbl u
00beMbl BOCCTAHOB-JIEHMSI ¥ PEKOHCTPYKLUMM OPOLIEHMUS
B «O6HOB/sIeMOii TeHCxeMe...» TIPUHSITBI UCXOOsSl M3 CTpa-
Terny pa3BUTHS OPOILIAeMOro 3eMIefeNns M He0OXOOMMOCTU
YIIOBIIeTBOpEHMS HaceleHus 6acceiiHa MPOAYKTaMM TUTAHNS,
Cy4eTOM SKOHOMMYECKMX 1 MaTepranbHbIX GakTopoB. Takske
B OCHOBY Moj0XeH IIpoekT I'ocynapCcTBeHHON INPOrpaMMbl
yIpaBiieHus BOOHbIMU pecypcamu Pecmybnukm KasaxcraH
Ha 2014-2040 ronp! [6].

VBenuueHue TPOM3BOJCTBA  CEIbCKOXO3S/ICTBEHHOI
MIPOIYKUMY C OPOIIaeMbIX 3eMesib MOKeT ObITh TOCTUTHYTO
3a cuert [7]:

- BBOZA B CeIbCKOXO3S/ICTBEHHBINI 0O0POT BOCCTAHOB-
JIEHHBIX OpOLIaeMbIX IJIOLIAZel;

- TeXHUYECKOI PEeKOHCTPYKLUM CYLIEeCTBYIOUUX OPOCU-
TeJIbHbIX CUCTEM;

- OCYILECTBJIEHUSI KOMILJIeKCa arpoTeXHUYEeCcKUX Mepo-
TIPUSTUIA.

HameuaeMmblli TexHUUYECKUII YPOBEHb OPOCUTENbHBIX
cucteM. OCHOBHBIM ITOKa3aTejleM, KOTOPbI/i XapaKTepusyer
TeXHUYECKUI YpPOBEHb OPOCUTENbHBIX CUCTEM, SIBISIETCS
Ko dunyeHT monesHoro jneicrBus cucrembl  (KII,
CUCTEMBI).

Hameuaembie B «O6HOBIsIeMOii T'eHepanbHOiT Cxeme...»
TeXHUUYECKMEe MepONpUSITUS 00eCcreunBaT B IIEJIOM IO
6acceifHy pOoCT cpefHeB3BelleHHbIX 3HaueHnit KII[ cucrem
10 pacyeTHbIM YPOBHSIM. B COBpeMEHHOM COCTOSIHUMU
(cpenHeB3BeleHHbIe 3HaUeHMs) — 0,54:

B nepcriextuBe k 2040 rogy «O6HOBIIsIeMOii [eHCXeMOVA. .. »
HameuaeTcs goctskeHue KIII, cucremsr go 0,70, mpu 3TOM
IIOJKHO ObITh 06ecrieueHo: KIIJI mk.= 0,92, KII[I BH. ceTu =
0,87, KIII mosnisg = 0,88.

Hameuaemble crmoco6bl  monmBa, a Takke  KIII
OPOCUTENIbHOI CEeTM BOAOXO3SIICTBEHHBIX 0acCeifHOB TI0
pacueTHBIM YPOBHSIM Pa3BUTHS IPUBEIEHBI B Tabmuiie 4.

VunutbiBasi, 4Yto B «OOHOBIsiemoii TeHcxeme...»
HaMmeuaeTcsl BHeIpPEeHMe BOHOCOeperaruux TeXHONOTHI,
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Ta6auua 4
Cpeodnes3seseuiennvie KIT/T u opocumenwvHosie Hopmel no meppumopuu PK
Hameuaemoie
2012 2. (paxm)
2030 e. 2040 .
Peunste 6accetitot
OpocumensHas OpocumensHas OpocumenvHasn
KIITcucm. Hopma (6pymino), KIIZT cucm. Hopma (6pymino), KIIZZ cucm. Hopma (6pymino),
m3/ea m3/ea Mm3/ea
Apano-Coipdapbutckuti 0,49 11798 0,59 9152 0,61 8975
Banxaw-Anaxkonsckuti 0,48 6899 0,6 6640 0,74 6285
Hpmotuickuii 0,82 3514 0,86 3718 0,87 3905
Ecunsckuti 0,83 2243 0,88 2432 0,89 2417

Ypano-Kacnutickuti 0,65 4243 0,76 6866 0,80 6729

Hypa-Capbicyckuti 0,85 4599 0,88 3125 0,89 2725

To6bL1-Topzatickuii 0,84 2405 0,87 2310 0,88 2310

Lly-Tanacckuii 0,55 6995 0,88 6821 0,70 6 552
[Irowads pezyrapiozo 1264,33 1636,5 1800,0
opouweHus, meic. 2a
ITo PecnyGnuike 0,54 8849,5 0,67 7065,3 0,70 6747,2

YPOBEHb MeXaHM3AIMM TOIVBHBIX PA6OT HAMEYEH BbICOKMM,
YTO HEINpPeMeHHO MOO/IKHO CKa3aThCS Ha ITOBBIIIEHUN
MIPOU3BOAUTENLHOCTM ¥ 3GGOEKTUBHOCTU TPYAa CEIbCKUX
TPY>)XKEHMKOB, a 3TO, B CBOI Ouepelb, YIyULIUT YPOBEHb
>KM3HU Ha cene [§].

PeKOHCTPYKIIMSI OPOCUTEIBHBIX CHCTEM BKITIOUAET B CEOSI
KOMIIJIEKC MEPOITPUSITUINA:

1. [ToiHOE BOCCTaHOB/IEHE OPOCUTEbHBIX CUCTEM.

2. KoMmnekcHast peKOHCTPYKIUMSI OPDOCUTENbHBIX CUCTEM.

3. YacTuuHast peKOHCTPYKUMSI OPDOCUTENBHBIX CUCTEM.

4. MenuopaTuBHOE yIy4dllleHe OPOILIaeMbIX 3eMeJb.

VICTOYHMKY TT0JIBA OPOILIaeMbIX 3eMejb

PerynsipHoe opolleHue Ha TOBEPXHOCTHOM CTOKe.
[ToBEepXHOCTHBIN CTOK SIBJISIETCSI OCHOBHBIM VCTOUHMKOM
opoliaeMoro 3emyeznenusi B OacceiiHe. B coBpeMeHHOM
cocrosHum (2012 romy) IwIiomagb — OpOLIEHMS  Ha
ITOBEPXHOCTHOM CTOKe cocTtaBuia 1257,8 Teic. ra min 99,5%.
KyposHio 2040 roga riowmanb OpouieHns: Ha TOBEPXHOCTHOM
CTOKe [OO/KHA COCTaBuTb 1726,02 TbIC. Ta, IpU 3TOM
pacueTHbI Bomo3abop oxumgaercs B o6beme 11518,34 mMiIH.
M3,

PerynspHoe opolleHyue Ha MOA3eMHbIX Bojgax. B 2012
rofy OpolleHMe Ha TIOA3eMHBIX BOJAX OTCYTCTBYyeT. B
TO K€ BpeMsI Ba)KHBIM MepOIPUSITMEM, HaIlpaBJIeHHBIM
Ha pauyMoOHa/JbHOE MUCIIONb30BaHME BOLHBIX DPECYpCOB,
9KOHOMMIO TTOBEPXHOCTHOI'O CTOKA SIBJISIeTCST 6ojiee MHTEeH-
CMBHOE BOBJIEUEHME B XO3SMCTBEHHOE MCIOJb30BaHMe
MO 3€ MHBIX BO/I.

O6beM TMOA3eMHbBIX BOJ, IPUIOAHBIX IIOM, OpOIIEeHMe
3eMeJib, cocTasiser 8,41 km3/ron,. Kak BUIHO, MCITONIb30BaHMe
IOI36MHBIX BOJ OTKPbIBAeT OOJIbIlINE BO3MOXKHOCTU [IJIsI
yBelIn4eHus moaaeri opoumenys B Kasaxcrane.

[Inowanp, npeagaraemasi B «O6HOBIsIEMOit TeHcxeMe...»
K OPOLIEeHMIO MOJ3eMHBIMM BOAaMu Ha ypoBeHb 2040 ropa
cocranseT Bcero 31,85 Thic. ra (1,82 %) npu Bomosabope
154,13 muH. M°.

PerynsipHoe opolieHre Ha KOJ/UIEKTOPHO-IPEHAKHBIX
Bojax. B 2012 rony opoiieHne Ha KOJIJIeKTOPHO-ApeHaXHbIX
Bomax cocraBisio 3,41 Thic.ra. Opomenne Ha 6Gase

KOJUTEKTOPHO-IPEHAKHBIX BOZ, JOIKHO MIMETb MEeCTO B 0011[eM
pacripefielieH!H ero 1o MCTOYHMKaM (C yUeTOM JOCTaTOYHOTO
pa3baBiieHNs), UTO 1aeT SKOHOMMIO TIOBEPXHOCTHOTO CTOKA.
B «O6HOBNeHHOI TeHepanbHO! cxeme...» K ypoBHIO 2040
roia HaMeuaeTcs UCII0/Ib30BaHMe KOJITIEKTOPHO-IPEHaKHbBIX
BOA, Ha riomaau 13,85 Thic. ra mpu Bomosabope 90,34 MITH.
M3,

PerysisipHoe opolieHMe Ha CTOYHbIX Bojax. B 2012 romy
OpolIleHMe Ha KOJIJIEKTOPHO-APEeHaXXHbIX BOJAX COCTaBJISIIIO
3,12 TeIC. Ta [9].

OporeHre Ha 6a3e CTOYHBIX BOJ, B Psifie CTPAH TOKA3bIBaeT
Ha JI0CTaTOYHOE MCIO0b30BaHMe OUMIIEHHBIX CTOYHBIX BOJ,
noaTomy U B KazaxcraHe JO/KHO OBITh yIe/NeHO BHUMAaHMe
JAHHOMY BUY OpOILIEeHNS.

K ypoBHio 2040 roma HaMeyaeTcCs MCIIOAb30BaHME
CTOYHBIX BOJ, Ha Iuiomaau 29,53 Thic. Ta Mpy Bomo3abope
158,63 MJIH. M3 C TIOC/IEIYIOIIMM paclIMpeHeM TUIOHIaAeit.

BoccraHOBeHME M PEKOHCTPYKUMSI  CYLIECTBYIOLIMX
CUCTEM PEeryJsipHOTO OpOIIeHMUS SIBJISIETCS BaskKHEMIIUM
HampaBjJeHMeM MeIuopalyuyM B pelleHuM 3afad 1o
YBEIMYEHNIO TPOLYKTUBHOCTM OpPOLIAEMbIX 3eMeslb U
CeIbCKOXO3SIICTBEHHBIX ~ YTOAMI, 9KOHOMMUM  BOIHBIX
pecypcoB, TOBBIIIEHUIO MPOM3BOOUTEIbHOCTU TpyAa MpU
MOJIMBE M OXPaHbl OKpy>Kalollel cpeabl. Bcero K yposHio 2040
I. [10 OTITUMAaTbHOMY clieHapuio «O6HOBIeHHOI [eHcxeMe. .. »
HaMeYyeHO [0BeCTM IUIOIIAlb PEeryjispHOro OpOLIeHMS [0
1800,0 ThIC. ra.

AHanu3  TEXHMYECKOTO COCTOSSHUS ~ OPOCUTETbHBIX
CUCTEM IIOKa3bIBaeT, UTO TpebyeTcs MX TIOUTM IIOTHOE
TepeyCTPOICTBO TOUTK TToHOe. Huskue Kko3hOUIMEHTHI
TI0JIE3HOTO [IeVICTBUSI CUCTEM U Hey[OBJIeTBOPUTEIbHAs
TJIAHMPOBKA MOBEPXHOCTU MPUBOIAT Ha HEKOTOPBIX y4acT-
Kax K HeIpOMu3BOAUTENbHBIM NOTepsiM BoAbl. K ypoBHI0 2040
roga «O6HOBIIIEMOIT [eHCXeMOJi...» HaMeueHO:

- BOCCTaHOBJIEHMEe Ha Tiomanu 535,67 Thic. ra (27,6%)
HaMeyaeMOJi K UCIT0/Ib30BaHUIO TUIOIIAAN;

- KOMIUIEKCHAsI peKOHCTPYKLMS Ha miommany 632,17 TeIC.
ra (36,18%);

- 4aCTUYHasl peKOHCTPYKUMS Ha ruiomany 316,08 Toic. ra
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(18,11%);

- 6e3 peKoHCTpyKIMK — 316,08 (18,11%).

B cooTBeTcTBMM € 3TMMM 3aJadyaMU PEKOHCTPYKLIVS
CYLIECTBYIOUIMX OPOCUTENbHBIX CHUCTEM HaMedaeTcs B
MepByl0 Ouyepenb, B LeMSIX COKpallleHUs MOTepb BOAbI Ha
dunbTpauuio u CcOpPOCOB M3 KaHAJIOB, HaMeueHa Ha Tex
wiowansax, roe KIIIL cucrteM He yOOBIETBOpSeT COBpe-
MEHHbBIM TPe6OBaHMSIM

I[lepcnekTUBbI PpPa3sBUTHUSA JUMMAHHOTO OPOUIEHMUS.
JlumaHHOe  OpollleHMe  TNpUMeHsieTcsI B pailoHax
MepuoanYecKoil 3acyllIMBOCTY, TO €CThb TaMm, [Oe 3a CYeT
aKKyMyJISIHMYM B TIOUBe BeCeHHell BjaT¥M MOKHO IIOTy4YaTh
BBICOKME  ypOskau CeJIbCKOXO3SI1ICTBEHHbIX KYJIbTYP
(KOpMOBBIX).

B mepcriekTuBe poCT rapaHTUPOBAHHOIO 06beMa KOPMOB
10 CpPaBHEHMIO C COBPEMEHHBIMM ITOKasaTelsIMu GymeT
SIBJISITCSI OCHOBO# Pa3BUTHS SKMBOTHOBO/ICTBA.

Bce cucTembl TMMaHHOTO OpOILIEHMSI MCIOAb30BaiM B
OCHOBHOM MECTHBII CTOK. B mepcrnekTuBe BOCCTaHOBJIEHME
M PEKOHCTPYKLMSI CUCTEM JMMAHHOTO OpOINeHMs OymyT
OpMEHTMPOBAHBI HA UCIIOIb30BAHMM TOTO K€ CTOKa.

Bcero k ypoBHIo 2040 r. HaMeyaeTcsl JOBECTU TUIOLIAlb
JiIMMaHHOro opoiiueHust go 410,0 Teic. ra.

AHaNMM3 TEeXHUYECKOrO COCTOSIHMSI CUCTEM JIMMaHHOI'O
OpOIlleH)s TIOKa3bIBaeT, YTO TpeByeTcsl TIMOUTH IIOTHOe
nepeyctpoiictBo. K ypoBHio 2040 roma B «OGHOBIISIEMOIA
l'eHcxeMoJt...» HaMeueHo:

- BOCCTAHOBJIEHMe Ha Iomaau 368,67 Toic. ra (89,94%)
HamMmeuaeMoJ K MCII0JIb30BaHMIO TIJIOIIAIN;

- KOMIUIEKCHAs1 peKOHCTPYKIMS Ha Tomany 31,0 Teic. ra

(7,56%);
- 6e3 pekoHcTpyKIimy — 10,33 (2,5%).
BoIiBOOBI
Pesicum opoueHus cenbCKOX03ATICINGEHHBIX KY/1bINyp
CpenHeB3BellleHHbIe  OPOCUTETbHbIE HOPMbI  ObUIU

paccuMTaHbl COIMIACHO OTpacjieBbIM HOPMAaTUBAaM Yy elbHbIX
3aTpaT BOMABI MIPU PErYASIPHOM OpOIIeHUM, pa3paboTaHHbIe
KasHUVBX wu yrtBepxkgeHHole KBP MCX PK 4 asrycra
2008 roma N2138 c yyeToM BHeIpeHUsT BomocOGeperaroleii
TEXHOJIOTUM Ha MOJINBe.

[Inanupyemble  KIIJ, OpOCUTENbHBIX  CUCTEM U
CpeqHeB3BellleHHbIE ~ OPOCUTENbHbIE  HOPMbBI  (6PYTTO)
M0 YPOBHSIM DAasBUTHUSI B paspe3e peuyHbIX 6acceitHOB
npuBeneHs! panee. IIpu stom KII[I momkeH Bospactu ot 0,54
no 0,70 x pacueTHoMy 2040 romy. COOTBETCTBEHHO CpeliHe-

B3BellleHHAsT OPOCUTETbHAS HOPMa JIO/DKHA YMEHBIIUTCS C
8850 m3/ra mo 6747 m3/ra 2040 1.

JlumaHHOe opolieHue: IIpou3BoaAUTCS KaK OJHOKpPATHas
BECEeHHSIS BJIaro3apsiika IOYBbI 1 ITO3BOJISIET MCII0JIb30BaTh
CTOK PeK 3a CueT IpuUBJeUYeHMsl HauOOJbIleil (BeceHHeit)
ero uvactu. CpemHeB3BellleHHas OPOCUTeIbHAas HOpMa B
pecmybinke rpuHumMaeTcst 3000 m3/Ta.

BogomnoTpe6/ieHne opoiiaeMbIx 3eMesib

PezynapHoe opouteHue

Bomoo6ecrieueHHOCTh OpOIllaeMbIX 3€MeJIb Ha pacueTHbIe
YPOBHM OIpeleseHa WCXOAs U3 PacuyeTHOTO peXkuma
OpOILIeHMSsI, HAIMYMS OpOIIaeMbIX IIJIONIA/Ieli M HaMedaeMOil
CTeIeH! TEXHMYECKOTO PasBUTHS 10 TePUOogaM.

B ocHOBY ompe/iesieH1sI pacueTHbIX 06eMOB BOIOIIOTPEO-
JIEHUST ~ PETYISIPHBIM  OPOIIEHMEM  TIOJOKEHBI — TEMITbI
BOCCTAHOBJIEHNMSI OPOIIEeHMsI, POEKTHOE MCIIOIb30BaHle
TUIOUIafiell ¥ pacyeTHbBIN pekM OpOIIeHMsI, YUUThIBAIOIINIA
COXpaHeHMe IJIOJOPOAVS ITOYB.

Ipu orpeeeHnn IepCIIeKTUBHBIX 00bEMOB
BOZIOTIOTpe6IeHNST YUTEHbI MePOIIPUSITUSI 1o
palMOHAJIBHOMY  MCIIOJIb30BAHMIO  BOOHBIX  PECYpCOB
BK/IIOYAIONIME: PEKOHCTPYKUIMIO OPOCUTENbHBIX CUCTEM,
COBEpIIEHCTBOBAHME TEXHMKM W TEXHOJOTMM IIOJIMBA,
HampapyieHHble Ha TnoBbiiieHne KIIJI cucrem.

O6bemMbl 3a60pa BObI HA HYKAbI PETYISIPHOTO OPOIIEHNS
B pecrny6yKe 10 PaCUe€THBIM YPOBHSIM Pa3BUTUSI TPUBEIEHbBI
B Tabnuile 5. B mepcrnexTuBe (K ypoBHIO 2040 I.) pacyeTHbI
o6beM Bomo3abopa mo/keH Bospactu ¢ 11188,71 miuH.
m® mo 12282,62 muH. M wim moutu B 1,1 pasa, mpu pocre
BOCCTAHOBJIEHHBIX Iiomiagei ¢ 1264,33 teic. ra mo 1800,0
ThIC. Ta (1moutu B 1,4 pas).

JlumaHHoe opouieHue

B 1esioM BOZOOOECIIeYeHHOCTh IUIOLIANel JIMMaHHOTO
OpOILIeHMS OIpeaeseHa MCXOOS M3 PACUETHOrO pPeXMUMa,
HalIMuMs OpOIIaeMbIX IUIOIIAAeil M TeMIIOB MX pOCTa,
HaMeuaeMOro YPOBHS TEXHMYECKOTO Pa3BUTHSI T10 TIEPUOTAM.

O6bemMbl 3a60pa BOJBI HA HYXKIbI TMMAHHOTO OPOIIEHNS
pecnybnmnky IpuBeIeHbl B Tabnuiie 6. 06beM BOIOIIOTYM HA
JIUMAaHBbI IPUHST B COOTBETCTBUY C TEMIIAMM PEKOHCTPYKIIVN
JIIMaHOB

CyMmapHble 00BbEMbBI BOMAOIOTPEOIEHUS PETYISIPHOTO
M JMMaHHOIO OpPOIIEHMSI B paspese BOAOXO3SCTBEHHBIX
6acceifHOB ¥ B 1IeJIOM I10 6acceifHy MpuBeIeHbI B Tabmuiie 7.

Ta6nuua 5
06%embl 60003a60P06 HA HYHCObI pe2yIipHO20 opouleHus 0o 2040 2.
ITnowadu op moic. 2a Pac 0 leHue, MAH. M>
8 mom uucne @ mom uucne CpedHessgeuieHHoe
Pacuemnste
yoenvHoe
YyposeHu, Beezo Ha no- Bcezo e8odonompebneHue,
2000t sepx- Hanoo- Ha Hanosepx- | 1, 109 Ha cmoun. m/2a
P 3emHoli | Ha KIC | cmouH. HOCMHOM . Ha KJIC .
HOCIMHOM sode sodax cmoxke 3eMHoli 800e eodax
cmoke
1990 2303,8 2264,1 20,04 3,78 15,81 23826,4 23404,42 226,93 39,54 155,47 10358
2012 1263,5 1257,0 0 3,41 3,12 11188,7 11038,97 0 112,93 36,81 8850
2030 1636,5 1582,0 23,14 10,8 21,53 12101,9 11262,5 107,42 71,59 122,60 7395
2040 1800,0 1726,0 31,85 13,9 29,53 12282,6 11518,3 154,13 90,48 158,63 6824
16,
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Ta6nauua 6
0063embl 60003a60pa HA HYHObl TUMAHHO20 OPOUIEHUSA HA pacuemHsle yposHU 0o 20402.
Pacuemnoe sodonompebneHue,
ITnowadu opowenus, moic. 2a MIAH. M®
Cpednes3ae-
uileHHoe
Pacuemmnuvie 6 mom uucjie 6 mom uucjie
o6HUL ydensHoe 60-
yp donompebGe-
Bcezo Ha . | Ha cmounsix Bcezo 3 H3 cmoumbix Hue, m°/2a
NnoeéepxHoCMmMmHoOu NOBEPXHOCMHBIX
sode eodax 600 800
1 2 3 4 5 6 7 8
1990 776,53 0 0 0 0 0 2997
1 2 3 4 5 6 7 8
2012 41,35 0 0 152,28 0 0 3746
2030 328,90 0 0 1079,23 0 0 3281
2040 410,00 0 0 1342,63 0 0 3264
Ta6nuuya 7
CymmapHbslie 06sembl 6000n0MpeodieHUs OpolUlaemozo 3emaedenus
ITonnoe eodonompebnerue, MaH. M>
Haumenosanue | Basoewiii 19390 2., Ypoenu pazeumus
MIH. M 2012 2030 2040
Bcezo 8 baccetiHe 26153,31 11340,99 12181,11 13625,25
peeyiproe 23826,36 11188,71 12101,88 12282,62
opouleHue
AUMAHHOE 2326,95 152,28 1079,23 1342,63
opouleHue
( I
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VYT: 631.111:004.67

I'AT TEXHOJIOTUSAJIAPU OPKAJIN EP OCTU CN30T
CYBJIAPUHUWHI XOJTATUHU TAXJINJI KWINITHWHT
AXAMUSTU (CYPXOHIAPE BUJIOSITU CYFOPUJIAIUTAH
KUIIJIOK XV>KAJIUTU EPJIAPU MUCOJIUIA)

3.K.Mamamxynoe - “THKXMMH” MTY kamma yKumysuucu,
3.10.Cacpapos — Y3MY npogpeccopu

AHHOTaLUS

Pecriy6ikaMu3 Xynyajapaari CyFOPWIAAUTaH epIapHUHT MeTMOPAaTUB MOHUTOPUHTY 016 GOPUIITHVHT aCOCUil OMUIIIA-
pumaH 6upu — 6y KUIUIOK XYKaIMK SKMHIAPUAAH I0KOPY XOCWIT OMUIIAUD. EplIapHUHT MeTnopaTuB XOJaTUHY MOHUTOPYHT
KYUTMII Ba 6ax0JIaliia ep OCTH CU30T CYBIAPUHNMHT CATXVI SKOVJIAIITYBY Ba MYHEPATM3AIMSJIAITAHIMK (UTYPIaHTAHINK) Xapy-
TanapuaaH doipananuiaay. ByryHru KyHIa, JKOIapaa epiapHMHT MeTOPATUB X0MaTUHM MOHUTOPUHT KYUTUIIT Ba 6axXoant
Makcaauaa sipaTUIaéTraH ep OCTY CU30T CYBJIAPMHMHI CAaTXMil SKOJIAIIyBY Ba MMUHepaaM3aluysiIaliraHaMK XapuTaaiapuHu
MIITA6 YMKUII KYIIa YM3WITaH, KOFO3/IM KYPUHUIIA aMaira omnpub keamoxa. By aca, 3 HaB6aTuIa MeamopaTuB Mabiy-
MOT/JIAPHUHT TaXMMHMIT MPOFATAHUIIN Ba KePAK/IM XUCOO-KUTOBIAPHN aMara OUIMPUIILA KATOP KUIMMHUMIMKIApra oau6
Kejaay. 3aMOHaBMit reoax60poT TexHomorusuiapyu (TAT)maH doiiganaHuiln 6yTyHIY KyHIa €p OCTH CU30T CYBJIaPMHMHT CaTXU
SKOVIAITYBY Ba MUHEPATM3AISITIAIITAHIMK X0MaTUHY YPraHuIl XaM/Ia Tax I KWINIIAATY KYT1ab MyaMmoiapra OCOH e4um
TonuIga épgam 6epaay. Maskyp makonaga AT TexHonorusiapyu acocuga CypxoHAApE BUMOSTY CYFOPUIAAUTAH KUIIUIOK XY~
SKQJIUTY epIapuia ep OCTM CU30T CYBIAPVHUMHT CAaTXUil SKOMIAIIYBM Ba MUHEPAIM3ALMSIAITAHINK X0NaTUHN reoda3oBuit
TaxJIMA KWINII Ba 6axonanl Makcaj KWIMHTaH. TaIkKMKOT JaBOMMIA TaOKUKOT OOBEKTUOATM ep OCTU CU30T CYBIAPUHUHT
CAaTXMHM JaJia MapouTUaa YIuall, HAMyHa OJIUII, CU30T CYBJIapMHMHT MeHMPA/UTALTyBYHY Ta60paTOpus MapouTuaa 6axona,
Ky3aTyB KyOyKJapUHMHT JKOMJIAIIYB KOOPAMHATATAPMHM aHMUKJIAII XaM/a ylapra MoC Ky3aTyB KyayKJapura TerMIuI CU30T
CyBJIapu xoiatu Gyiinya TYTUIaHTaH MabIyMOTIAPHM MHTErpanysuiail aMmanra omupuirad. [IyHUHTIER, Ky3aTyB KyoyKJaIapyu
(dasoBuit KoopaMHaTagapura O0FIAaHTAH MabaAyMOTAap IDW MHTEPHOISIMIAN aarOpUTMU reodasoBuil TaxJ M KYIMHIN.
Hartmxkana, CypxoHmapé BUIOSITM CYFOPUIaJUTaH epaapyuia ep OCTY CU30T CYBJIAPMHMHT CaTXUIi JKOIallyBy Ba MUHEDAJIN-
3aUMSIAITAHIMK XOMAaTUHY UPOAANTOBYM I0KOPU aHUKIMKAATY 3MIeKTPOH XapuTaaap SpaTUaAy Ba yaap acocuaa pakaMin
MabJIyMOT/Iap OJVHIN.

TastHU cy371ap: eplapMHUHT MeanopaTtuB XonaTu, AT, reodasoBuil Taxami, CU30T CyBJIapu CaTXM, CU30T CYBIapy MUHe-
panusauusIalyBy, Tynpok urypaanumm, ArcGIS, IDW, anekTpoH xapura.

BAJKHOCTb AHAJIN3A COCTOSIHUA TPYHTOBBIE BOJbI C
ITIOMOIIbI0O TUC-TEXHOJIOTUH (HA ITIPUMEPE OPOIIAE-
MbIX 3EMEJIb B CYPXAHIOAPBUHCKOU OBJIACTH)

3.K.Mamamkynoe — cmapuuii npenodasamens HUY “THHUUMCX”
3.10.Cacpapos — npogpeccop Y3HY

AHHOTaMsA

OmHUM 13 OCHOBHBIX (DaKTOPOB MPOBENEHNST METMOPATMBHOTO MOHMUTOPYHTA OpOIIIAeMbIX 3€MEJTb B PETMOHAX HAIIIeii pecITy-
OJVKYA SIBJISIETCSI TTOTyUeHIe BbICOKOTO YPOsKast CelIbCKOX035/iCTBEHHbIX KY/IbTYP. KapThbl TOBEPXHOCTHOTO PACIIONOKEHMSI IPYHTOBBIX
BOJI, I MUHEpaIM3alMH (3aCOIEHHOCTH) TAKKe MCTIONb3YIOTCSI PV MOHUTOPMHTE U OLleHKe Menopanyy 3emMestb. CerogHs B 1esIsiX
MOHMTOPVHIA U OLIEHKY MeTMOPATVBHOTO COCTOSTHMS 3eMeJb OCYILIECTBIISIETCS pa3paboTKa KapT PacCITONIOsKeHMS TIOBEPXHOCTY Y MU-
HepaM3alyy TPYHTOBBIX BOJ B PYKOIMCHOM, OyMaskHOM BUJI€. TO, B CBOIO OYEPEb, TPUBOAUT K PSIIY TPYAHOCTEN MPU OLIEHKe
PEKY/IbTUBALIMOHHBIX JAHHBIX ¥ TIPOBEIEHMM HEOOXOAMMBIX pacyeToB. VICIIonb30BaHe COBPEMEHHbBIX TEXHOIOTHIT reonH(opMa-
1MoHHbBIX cyicteM (TVIC) moMoraeT HajiTy IPOCTOe pellieHre MHOTMX MTPO6JieM, BO3HUKAIOIIMX CETOTHS TIPY M3YYeHUN U aHaJIi3e
TIOBEPXHOCTHOTO PACIIONIOKEHNSI M MUHEpaaM3alMi TI0A3eMHBIX BOJ. B JaHHOM HayyHOM MccienoBaHuy Ha ocHoBe [VIC TexHO-
JIOTMIA HaTlpaBjieH reolpOCTPAHCTBEHHbI aHAIN3 U OlleHKa TTOBEPXHOCTHOTO PACTIONOKEHMS M MUHepaau3al TPYHTOBBIX BOJ,
Ha OPOIIAeMbIX CeTbCKOXO3SIICTBEHHBIX YTombsix CypxaHAapbUHCKOM 00/1acTi. B Xofe mccenoBaHmii 6bUT 3aMepeH YpoBeHb ITOf-
3eMHbIX (OMIBTPAIVIOHHBIX BOJ HA OGBEKTE MCCIENOBAHMS B TIOJIEBBIX YCIOBMSIX, OLIEHEHA MUHEepaIm3als GUIbTPallMOHHBIX BOJ,
B J1TAGOPAaTOPHBIX YCIOBYSIX, OTIPEIe/IeHbI KOOPAVHATHI PACITONOKEHNMST HAOMIOATETbHBIX CKBAsKMH, COOpaHa MHGOPMALMS O COCTO-
STHUU MHTETPUPOBAIUCH TPYHTOBHBIE BOJIbI, OTHOCSIIVECS K COOTBETCTBYIOIIMM HAaOTIOAATEIbHbIM CKBaKIMHAM. Taxoke JaHHbIE, OT-
HOCSIIMECS K TPOCTPAaHCTBEHHBIM KOOPAMHATAM MOHUTOPUHTOBBIX CKBAYKVH, 6N ITOABEPTHYThI T€OPOCTPAHCTBEHHOMY aHaIA3Y
C JCTIO/Tb30BaHMEM aITOpUTMa MHTepnossaiyy IDW. B pesyibraTe cO3MaHbl BHICOKOTOYHbIE 3/IEKTPOHHbBIE KapThl, 0TOOpaskaloIe
MTOBEPXHOCTHOE PACIIONIOKEHNE TPYHTOBBIX BOAY COCTOSTHVIE MUHEPAIM3AIM Ha OpOIIaeMbIx 3eMistx CypXaHAAPbUHCKOM 06/1aCTH,
¥ Ha MIX OCHOBE ITO/TyY€HbI IV POBBIE JaHHbIE.

KiroueBbie ciioBa: Mmenopatiysi 3eMenb, [YIC, reonpocTpaHCTBeHHbIV aHA/I3, yPOBEHb PYHTOBBIX BOJI, MUHEpaIN3aLysI IPyH-
TOBBIX BOJ, 3acojieHue 1ouB, ArcGIS, IDW, ayieKTpoHHas KapTa.
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THE IMPORTANCE OF ANALYZING THE GROUNDWATER
CONDITION VIA GIS TECHNOLOGIES (EN EXAMPLE OF
IRRIGATED LANDS IN SURKHANDARYA REGION)

Z.J].Mamatkulov - Senior Lecturer of NRU "TIIAME"
E.U.Safarov - Professor of UzZNU
Abstract

One of the main factors in carrying out reclamation monitoring of irrigated lands in the regions of our republic is obtaining a
high yield of agricultural crops. Maps of the groundwater level and mineralization (salinity) are also used in monitoring and assessing
land reclamation. Today, in order to monitor and assess the reclamation state of lands, maps of groundwater level and mineralization
are being developed in handwritten and paper form. This, in turn, leads to a number of difficulties in assessing reclamation data and
carrying out the necessary calculations. The use of modern geographic information system (GIS) technologies helps to find a simple
solution to many problems that arise today when studying and analyzing the groundwater level and mineralization. This scientific
research, based on GIS technologies, focuses on geospatial analysis and assessment of the level and mineralization of groundwater in
irrigated agricultural lands of Surkhandarya region. During the research, the level of groundwater level at the study area was measured
in the field, the mineralization of groundwater was assessed in laboratory conditions, the coordinates of the location of observation
wells were determined, and collected data of groundwater condition integrated to the corresponding observation wells. In addation,
datarelated to the spatial coordinates of the monitoring wells are carried out geospatial analysis using the IDW interpolation algorithm.
As a result, high-precision electronic maps were created that display the groundwater level state and mineralization of irrigated lands
in the Surkhandarya region, and digital data was obtained on their basis.

Key words: land reclamation, GIS, geospatial analysis, groundwater level, groundwater mineralization, soil salinization, ArcGIS,
IDW, electronic map.
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Kupmn. Vrran acpauHT 80-itmanapuaad 6ommab xap
AWM Koinapaa CyB XYKQJIUTMHUHT MeJIMOpaTuB
9KCIUTYaTaIlIOH XM3MaTIapy¥ TOMOHUAAH CYFOPWIAAUTaH
epIapyMHUHT MeIMOpPaTMB XOJaTH Ba TUIPOMETMOPATUB
TU3UM/IAPHVHT TEXHUK XOJIaTh MOHUTOPUHTUHA
IOpUTUII UIUIapu oianb 6GopwiMokaa. By skapaéunapma
CYFOPWIQAUTAH epapHUHT MeIMOPaTUB XOMaTUHU 6axosall
HaTwKaIapyu Tyrpucuaaru 6apua MabIyMOTIapHM, XyCyCaH,
CYFOPWIAQAUTAH  epJapMHMHT  MEJMOPATUB  XOJMATUHMU,
CYB Ba MabIyM XyOyajgapaa YTKa3wiaéTraH MeTuMopaTuB
MIUIAPHUHT Ya4amiapu, TUIPOMETUMOPATUB TU3VMIAPHU
MIOUIANIA Ba TEXHUK XOJATH, SIXIIYM MEJIMOPATUB XONATHU
TabMMHJIANI YYYH PEKATAMTUPWIAETIaH Tagoupiap V3
myura Kampab omazau [1].

CyropwiaguraH eplapHUHT MeIMOPATUB  XOJNATUHU
MOHUTOPUHT KWIMII MEeIVOPATUB XOJATHM SIXIIM YIIIab
TYpUIIl YUyH 3apyp OyiraH Tagbupriap Tapkubu Ba XasKMMU
6Yyiirya MabTyMOTIaPHY KAMpPab OJIUIIT YIyH XM3MaT KUITaIu
[2]. CyropunaguraH eplapHMHI MeNIMODPATUB XOJATMHWUHT
KYpCaTKUWIAPUIAH ep OCTU CYBJIapU CATXUHUHT UyKYPIUTH
Ba VYIapHM MUHEPAUIAIITAHIUTY acoCUii OMMJUIApIaH
6upunup [3].

CyropwiaguraH eplapMHMHT  MEIMOPATUB  XOJIaTh
E6MOHJIAIININM, Aerpajanysra yupamu, GoigaJIaHnuIIIan
YUKUO KETABTTaHAUTHM €KUM OSKUHIAPHUHT XOCWIITOPIIUTYU
racaimnb 6opuimra acocuii cababmapmaH 6upu — 6y CU30T
CYBJIApPMHVMHT €p I03UTa SKy#a SIKUH Keaub KOJTaHIUTU
ne6 Kkapam MyMKuH. CH30T CyBIapu KeHT MabHOAA
TYNPOKJAPHUHT XOCWJI OYIMIIM, KMUIUIOK XYKaauUTUOaru
CYFOPWJIQAUTAH eplIapHM TUIPOMOAYIb PAOHIAMITUPUIIL
XaMAa [IyHTa MOC paBUINAA CYFOPUII WHTEHCUBIIUTYU
epIIapHUHT MeTMOPATUB XOIaTUHY aHUKJIAIT BA MOHUTOPUHT
Kwinb 6opuiga KaTra axamusrra ara [2, 3].

TYIPOKJapHUHT MKKUIAMYY IIYPIAHUIINM Ba SKUHIAD
XOCYWJITOPIUTMHUHT Tlacaiiuimmra onmMb KenaauraH acoCuit

OMWIIApJaH siHa 6upu Oy — CU30T CYBIApPUHUHT IOKOPU
Japaxkaza MUHepaIallraHAUIuanp (WypaaHTaHAuIuaup).
Ep ocTu CM30T CyBJIapMHMHT MMHEpaJM3alUsIalraHank
6yitMua MabIyMOT/IAapM TYMPOKJIAp LIYpAaHUIIM OuIaH
IOKOPY KOPPEJSIIMOH GOFTaHMIITA 3Ta MUKIOPUIT KYpcaTKUY
xycobnananu [3, 4, 5].

ByryHr1 KyHIa €p OCTM CU30T CYBAAPUHUHT XOMATUHU
MOHUTOPUHT KWIMII MaxCyC xaputajaap &pmamuaa aMmasira
ommpmiagu. FOKopuaa Kaiig STUIradH XapuTalapHu SIPaTUIIl
UIIAPVMHUHT 6apyacy aHbaHABUI TEXHOIOTUSIIAP — KOFO3 Ba
KaJlaM OPKAJTM aMaJIra OLIMpuiInG KeMMHMOKIa. Ep ocTv cu3oT
CYBIAPMHMHT XOJMATMHM KOFO3/M Xapuranapaa mdomanarr
KYII MexHaT Ba BakT capduaira oamb kemanu. Iy 6umaH
O6up KaTopa, ep OCTU CU30T CYBJAPMHMHT X0naTu Gyiinua
MaBbIyMOTJIAPHMHT BaKT YTUIIM OWIaH Te3-Te3 Y3rapub
TypULIY, OOOMUI YCylAa Ty3WIaIuraH KOFO3JIM KapTagaH
doiimanaHuiiHM  aHYa  KUAMHIATAPUO — 1060pMOK/A.
ByryHru KyHZa Te3KOp ax0b0opomiapHM Kabyn KWIMII Ba
VIApPHUHT  ON3apOMUIVMHM  KYpPCaTUIIHM  3aMOHaBUit
reoax6opor texHonorusiiapu (FAT) kadonatnaiigu [6, 7, 10].

3amonaBuit AT Typau Makcagjaapaaru MaB3yau
XapuTaJapHU SpaTUIl Ba TaxJMA MIUIADUHU  ONKO
6opuiima acocuit Ba ap3oH BocuTa cudaTUAa KeHT
KYyIIaHuImM6 KeTMHMOK1a. ByHra acocuii ca6ab, yHUHT KEHT
KAMpPOBAM MabAyMOTAApPHM TYTUIAN, TaXJaWi KWIMII Ba
BU3YBAUIAIITUPUII KaOU MMKOHUSTIAPU MaBKYIJIUTUIAD.
MenmopaTus XonaTHu 6axonamana TAT TeXHOIOTUsIapuHU
Ky/ulaln  opkasM  OYTyHTM KyHZQ amajara OmMpuant
KeMVMHAETTaH Ba3ubaTapHUHT aKCAPUSITU OCOH, Te3 Ba aHUK
6askapWIIMIINTA SPUIINIT MYMKVH [7, 8, 10].

TagKUKOT OOBEKTM Ba MAaCaJaHMHI KYMWINIIN.
Pecriy6nikaMusaa CU30T CYBJAPUMHMHT CATXUI SKOMIALINIIT
XoNnatmiapu, JOMHAMUKACcH, XyOyIjiapAard — MeauopaTuB
IKCIIeANIINS GYTMHMAaIApY TOMOHUIAH JKOMIapaar MaBsKy;l
Ky3aTyB KyIyKJapy OpKa aHUKJaHU6, MOHUTOPUHT KUINO

)
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6opwiagu. CMU30T CYBJAPUMHMHT CATXUra Kypa KUIUIOK
XYOKaAUTY  SKMHIAPHUHT  SXIIM  PUBOXJIAHMIIM — XaMjza
TYMPOKJAPHUHT €eTapiau JAapaxkana HaMIaHub TypuIIuaa
ep OCTU CU30T CYBJIAPMHMHI CATXUI YKOMIALIYBU aJoxXyna
axaMmusTra sra. bupoK, ymapHMHI MebEpIaH OpTUK ep
103acura SIKMH JKOMIAMMIIM Kyruiab caabuit xonaTaapHu
KReATUpKU6 UMKapuinM 6Mp KaHuya WIMUI TagKUKOTIApAa ¥3
MUcOOTVHM TOTTaH [2, 4, 9].

CH30T CyBJIapyM CaTxy MaxCyC KypwiMaiap €pmaMuza
yyaHaaM Ba OJMMHTAH MablymMoOTIAap TeruMuulM Ky3aTyB
KyOYEMHUHT MOHUTOPMHT sKaaBasura €3ub 6Gopuiamn.
Ep octu cu30T cyBiapu caTxy Beretauusi AaBpu, S'’bHU
MapT-aBrycT oimapuaan 6onwiad xap 10 KyH#ma aHUKJa0
6opwiagy xamzaa OJMIMHIAH HaTMKAIap OPKaIM MeTOpaTuB
TagoupIapHu onnb GOPUII MIUIApyU peskanamTupuiau [1,
2, 3].

Cu30T CcyBIapy MUHepasulalllyBMHM MOHUTOPUHT KWJINII
xamaa Oaxomam Makcaauaa uimMra yd mapra — arnpesb,
MIONIb Ba OKTAOPh Oiiapuaa Ky3aTyB KyOyKJIapuIaH CyB
HaMyHaJIapy OJMUraay Xamjaa JabopaTopusl IIapoUTHUIA
TaxXJINIT KUTUHAIA.

ByryHru KyHa MamaakaTUMmU3aa, Xycycad, Amy-CypxoH
uppuranus TU3UMMIAPKM XaB3a OoIIKapMacyu Xy3ypuuaru

Vppurauus Ba CyB MyamoJiapy MIMUI-TaJKUKOT UHCTUTYTU
(MCMUTH) onumuapyu TOMOHMmaH spatuiran MKC
kcrpecc T” pycyMiIu 97eKTPOH KOHAYKTOMET] KY/IaHUING
KeJIMHMOK/1A.

Ma3Kyp 9/7IeKTPOH KOHIYKTOMETp KyIuiab WMIMMii-
TaIKUKOT WHCTUTYTIApPHUHT wiaMuit daomustu Ba CyB
XyKamuru xamaa Kuiuwiok Xyskaauru BasUpAMKIAPUHUHT
SKOMIapaaru TeruiumM OGYIMHMaJIapMHUHT I (DaonusITi
caMapaZopJIUTYHY OMIMPUIIT UMKOHUSITUHY Gepanu [11].

UCMUTU onumnapyM TaMOHUAAH CU30T CyBJIapaaru
spuraH OGapya Ty3jmap MMKIOpM (T/7) Ba CyBJIApHUHT
9MIeKTp YTKazyBUaHauTK (dS/m)ra KOppensTuB OGOFTUKIUTU
aHMKJAHTaH XaMmaa Kyiumaru dopmynaara acocaH O6up
OGUPIMKIAH GonIKacura YTUIamn:

Bb3TM=0,66*EC 1)

6y epma: BATM — cu30T cyB Tapkubuaaru 6apua spuras
Ty3JIap MUKIODH, T/JI.

EC — cyBlapHUHT 37eKTp YyTKa3yBUaHaUTH, dS/m.

Maskyp Makosaja ep OCTM CU30T CyBJIApUHT XOJIATUHU
TaxJIMA  KWIMII ~ XaMa  yJAapHUHT  BWIOST — Gyiinda
TapKaauIl YAYMIVHM aHMKJANl Makcaauaa Kyiuparnda

MenuopaTuB  JSKCIeguuyusl — MyTaxacCucaapu — CM30T  romdaaamTUpuIn kaaBaay uiniab unkmigy (1-skamsai).
CYBJIADHMHT IIYPIAHUIIMHU Te3KOp OGaxomnanuiapy YyUyH
1 -»cadean
Cu3om cyeiapuHuHz camxu éa MeHUpaIU3ayusIauzaiIuk dapajicaiapu
Ep ocmu cu3zom cyeaapuunz camxu Ep ocmu cusom cyeiapuuHez meHepaiu3auusaiauiueu
Opuean mysnap- Onekmop ymxka3ye-
Tascugu Yykypauk, m Toucgpacu HUHZ ymymuii yannueu, EC(dS/m)
Mukdopu, z/n
JKyda caé3 0-1 IIjpranmamear <0,5 <0,5
Caés 1-1,5 Eneun wijpnavean 0,5-1,0 0,5-1,5
Ypmaua caé3 1,5-2 IIyppox 1,0-2,0 1,5-3,0
Hopman uykyp 2-3 Ypmaua wypnauean 2,0-5,0 3,0-8,0
YyKkyp 3-5 Kyunu wypnauzan 5,0< 8,0<
JKyoa uykyp 5-10 - -

Cypxongapé Bunogtupa 2021 7¥inn xomatura Kypa,
skamu 1456 Ta KysaTyB KyoyEu Ba inypduiap MaBxkyn 6yimo,
VJIapHMHT acoCHii KUCMU CYFOpMa [eXKOHUMIMK SIXIIU
puBOXIaHTaH AHrop, BaumuxoH, Myspo6on, Illepo6op,
xamzaa Kuspuk TymaHaapu xyayajiapura TYFpy Kejaaau Ba 6y
TyMaHJapAa YIapHUHT KOMIaUTyBY TEKUC Ba 3UY.

Tor ongu Xymyanapuna yJIapHUHT KOMIAIIyBUM HOTEKUC
Ba HUc6GATaH cuiipak xonataa. KyMKYpFOH — 9HT KaM Ky3aTyB
KyOyKjJapura sra TyMaH XucoGnaaHamu. BoiicyH TymaHwu
XyIyIuaa acocaH JaJMu epiap Ky 6yirany cababin Ky3aTyB
KyAyKJjaap yMyMaH MaBsKyZ, 9Mac.

Maskyp Ttagkukotrga 2021 ¥iun ydyH BWIOST CU3OT
CyBJIapM CaTX¥ Ba MMHepaUIAllyBM MaxCyC Kypuamanap
époamupga  YnuaHAM, ONMHTAaH MabAyMOTAap Teruuuin
Ky3aTyB KyOyFMHMHT MOHUTOPWHT KaiBaura €316 6opuiaan
XaMZa Ky3aTyB KyOYKJIapMHUHT >KOMIAllyB KOOpAMHATa
mabaymotnapura ArcGIS pactypu é€pmammuia MHTerpauust
KWIMHTaH reoMabiymomiap 6asacu sipatwinu (1-pacm).

BuosT 6yitnua 2021 iwimap OMMHTaH €p OCTU CU30T
CyBJIApPU XOJIaTU MabIyMOT/Iap acoCUAa MaKUUIAaHTUPUITaH

reoMmabiaymotiap ArcGIS mactypunuHr IDW nHTepnonsums
aIrTOpUTUMHU  EépaaMuaa TreodasoBUil TaxXJIM/UIApU OO

GopuiIIn.
HaTmwkanap Taxuiau Ba Mmuco/viap. Onub6 GopuiraH
reodasoBuit  TaxJaMJ  HaTWOKajapura  Kypa,  BWJIOST

CyFopuiaguraH MaiJoHlapuia ep OCTM CU30T CyBJIapu
acocaH 2-3 MeTp UyKyp/JAMKOa skoitamraH (68,8%) Ba Oy
XOJIaTAA KUILIJIOK, XYKaAUTU SKMHIAAPUHUHT PUBOXKIQHUIINTA
Tesipiv cayiounii TabCUPU KUJIMAai TN,

Carxy 1-2 meTp 6yaraH MaiimoHIap acocaH AHTOp,
BanauxoH, My3po6oT Ba JKapKyproH TymMaHIapuaa MaBxKyI,
6Y16, yTapHUHT YMyMUit MaiioHyu 17 MyuHT rekTap (6%)Hu
TalIKWJI 3Taau (2-pacm)

Ep octm cM30T CyBIapMHUMHT KUIJIOK —XY>KaJIUTU
SKMHJIAapMHM DPUBOXJIaHMIINUTA Ba €p M&IZ}:[OHII&pI/IHI/IHI‘
9KOJIOTMK XaM/Jla MeIMOPaTUB X0JIaTUra TabCUPUHY YPraHuIl
makcamuna 2021 dimnma 6Gapua Kys3aTyB KyAyKJaapuaaH
OJIMHTAH MabAyMOTIAp 6¥iinua spaTuiarad reoMabIyMoT/Iap
6azacu acocupma IDW  mHTepmonsiumMsicu  épmammuia
reoCTaTUCTUK TaXIMJJIap aMajra OMUPUIIIN.

Q-
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V36exucmon Pecnybnuxacu Cypxonoapé eunosmu
CyOpunaouean SKUH ep MatlOOHIApUHUHE ep Ocmu
CU30m Cy8IapuHu ypmava camxu Oyuuia amanoazu Heounauys

XAPUTACH ., o093
Kyna caés 0-1.0 033 0.11 &
Caés 1,0-1,5 0,97 0,33
“Vpraua cats 1,5-2,0 17.67 6,04 'S
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CH30T CyBNapuUHUHT ypTaya catxnapu, m N v 3\
1-pacm. Cusom cyenapu xonamnu 6éa Kysainye Kyoykaapu [ o110 3
[ 1015
KoopduHamanapuHu aHukiaul B 1520 Waprnu Genrunap
[ 2030 [ cye sa cen om6opnap
V36exucmon Pecnybnuxacu Cypxonoapé eunosimu [ 500 1-1 000 000 [ Tywannap verapacn
cyeopunaoueai dKUH ep MauoonIapuHune ep ocmu I 50100 1em =10k ®  Kyaye ayknap
cuzom cyerapunu Mmenupaiuzayuiiauieaniucu 2-paC.M. Cypxouaapé‘ su10amu CyFOpquaauzaH
XAPHUTACH ., w637
S F iy epiapudazu ep ocmu cu3om cyéaapu camxu xapumacu
— by B : Harunaxkaga CypxoHAapé BWIOSATHMHI CyFOPMUIaIMUIaH
T o515 1541339 | 527 g [ epyiapuia CU30T CYBJIAPUHUMHT MEHUPaIM3aIus XapUTacu
IlIyppox 1,5-3,0 1246146 | 42,6 }‘ #4380 m, % ana6 YNKATIIN (3'paCM).
e 3,0-8,0 9404793 | 32 [0 Capuocué G .
— 2oass | 10 - TeocTaTUCTUK TaxXJIM/UIap HATWKacuUra Kypa, BUJIOSIT
- 4 s cyropMa JIeXKOHummmMruga Goiiganianniagurad  epiapaa

acocaH, €eHrWI IIyplaHraH Ba LIYPXOK CU30T CyBJlapyu
TapKairaH 6ymuob, skamu 279 (95%) MUHT TeKTap MaiIoOHHU
srajiylaraHy Mc60TIaHIN.

Xymnoca.

JpUIIWITaH HaTIoKalapAaH IIyHM XyJaoca KWIMIIL
MYMKMHKM, €pIapHMHT MeIMOpaTUB XOJaTUMHMU, XYCyCaH,
ep OCTM CM30T CyBJapu XOJaTUMHM TaxXawl KWIMII Ba
YAQPHUHT MUKIOPUIA Y3rapuiuiapMHy aHMKJalml Xamja
XapuUTaNaliTUPUILLA  TeoaxO0pOT  TeXHONOTMsIapuaaH
KeHr doiifasaHuII I0KOPM caMapajopiauKKa SPULIUIIHA
Kadonatnangn.

Xosupru  BakTZa  reoaxbopoT  TexXHOIOTMsUIApU
épramMuia TYpau XWI SKOJMOTUK, VKTUMOWM, MKTUCOILMIA
MabBIyMOTIAPHM  OUpMAIITUPUII ~ MyMKuH, 6y  aca
XapaxaTaapHu Kam capduamra onmMb KenaguM Ba ephaH
doitmanaHUIIHY peXXanallTUPUIL YUYH 3apyp OVIraH aHUK
Y, x1:1c06m71 HaTIDKRaIapu OUIaH TYpIM XWI MablIyMOTIapHU

TYIUTIal XaMAa KaiiTa UIUIall MMKOHUSTUHU Gepani.
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TMIPOTEXHUKA MHIIOOT/IAPA BA HACOC CTAHIIUSIJIAP

VIIK: 626:69.05

BO3BEAJEHUSA HACBIIIN KAHAJIA 3 IIECHAHBIX TPYHTOB

B.I1. Kynym6emoe, M.P.Bakues, X.X.Xacamoe,
HauyuonansHoslii uccnedosamensckuii yHueepcumem «TawkeHmcKuii uHCMumym uHjiceHepo8 uppuzauuu u mexaHusayuu
CeJIbCK020 X035iicmea»

AHHOTaIMA

OcTpblii eULIUT BOAHBIX pECYPCOB B Y36€KMCTaHe ITOCTaBWII Ha [IOBECTKY JHSI CTPOUTEIbCTBO 0ObEKTOB BOJHOTO XO3S/ICTBAa,
pa3paboTKa MepCreKTUBHBIX TPOEKTOB M0 PEKOHCTPYKIIMM ¥ MOAEPHU3AIMH CYIIEeCTBYIONIE MPPUTAIIMOHHO ceTh. B pamkax
pelleHusT STUX 3a7au peann3yeTcst MPOeKT PEKOHCTPYKIMY KaHama bycran B Pecriy6iyke Kapakanmakucrad B Y36ekucrane. [e-
JIBIO TIPOEKTA SIBJISICSI OTKA3 OT OPOIIEHMsI C IIOMOIIBI0 HACOCOB 13-3a OGOJBINMX 3aTPAT HA TOPIOYO-CMA30UHbIe MATEPUAIbI, a
TaKKe 3JIEKTPOIHEPTUM, UYTO MPUBOIAMIO K YIOPOKAHUIO CE6ECTOMMOCTH CETbCKOX03ST/ICTBEHHBIX MIPOMYKTOB 10 CPaBHEHMUIO C
3eMejib CAMOTEYHBIM OpollleHreM. Kapbepbl IpyHTa 711 BO3BEAEHMST HAChIM HAXOOWINCh OT 7,5 kM 10 10,5 KM OT IJIOLIagKu
CTPOUTENbCTBA. [PYHTHI MPEICTaBIE€HbI TIECKOM, C €CTECTBEHHO BIaYKHOCTBIO OT 5,2% 1o 13,7%. TpyHT TpaHCIIOPTUPOBAJICS Ca-
MocCBasIaMu Tpy3ornoaéMHocTbio 20 1 40 ToHH. Hackilm BO3BOAMIICS MOCTOMHOM YKIAAKOM TOMIMHONM 15 cM. TIpy onTUMaIbHO
BJI@KHOCTU 19-20%, MakcMMasbHasl TVIOTHOCTh CYXOTO IpyHTa gocturajics 1,68—1,72 r/cm®. B MoneBbIX YCIOBUSIX IJIOTHOCTD
rpyHTa Ha KaXXI0M yuacTKa MPOBePsUINCh C TOMOIIbI0 TTIOTHOMepa-BaroMmepa cucremMsl nikeHepa H.IT1.KoBasnesa.

KnioueBbie cjioBa: Kapbep, MeCOK, ONTUMaIbHAs BIasKHOCTD, TOMIIIMHA CJIOS KKK, pa3paBHMBaHMe, yBIaKHeHNe, YTUIOT-
HeHMe, IIPOeKTHasl MJIOTHOCTb.

KYM IPYHTJ/IAPIAH KAHAJI TYKMACHUHU TUKJIAI

B.I1. Kynym6emoe, M.P.Bakues, X.X.Xacanoe,
“Towikenm uppuzayus 6a KUWLI0K XYHAAUUHU MeXAHUSAUUAAAU MyXaHoucaapu uscmumymu” Munauii madkuxom yHu-
eepcumemu

AHHOTALUS

V36eKkmcToHa CyB 3aXMpaNapMHIHT YTKUP e TULIMACTUTY KYH TapTUOUTa CyB XY3KaTUTU O6beKTAapUHIU KyPUIL, PeKOHCTPYKIIMSI
Ba MOZEpHU3AIVS KWIUII GYiiiua yCTyBOp Ba MCTUKOOIUIM JIoViMXaiap Ba JACTYpIapHM MILIA6 YMKUIIT XaMa aMajira OMIVPUIITHI
Tajiab KMok Ia. Yoy MacaiajiapHy amajira onmipuin goupacuaa Kopakomnorrctos Pecrrybmikacumary “BycroH” KaHam peKOHC-
TPYKUMSI KWJIMHMOKIA. JIOMMXaHMHT acOCUit MaKcaay Hacocaap €paaMiuia CyFOpuWIagurad SKMH MaliJoHIapyHN 31 OKap CyFOPUIIT
TU3MMMTA YTKA3UIIIAH MOOpaT. ByHIa KMIIIIOK XYKaIMK MaXCy/IOTIapUHMHT TAHHAPXWHM EHUITFVI-MOJ/IAI MaxCy/IoT/Iapy Ba SJIEKTP
SHeprusira KeTagurad Mabagnap xycobura Kamantupyiaay. KaHam TYKMacHM TUK/IAIT YUYH Kepak 6y1aaurad KyM rPYHT Kapbepy
Kypwnii sxoiingas 7,5-10,5 kv y3okmKkaa Tormrad. Kapeepaa aHMKIaHraH KyMHVHT Tabvmii Havmtury 5,2 domsnan 13,7 dons-
rava. [pyHT Kypwimii Mmaiigonmura 20—40 TOHHaIMK caMocBa/UTapaa KaTHaau. KaHa TYKMacy KaTMHIdry 15 ¢M. JIMK KaiaMaapHu
TUKJIALI OPKAIM amasira oumpwiay. KamiaMmaa rpyHTHUHT KypyK Xo/aTaaru Makcumant sywiirura 1,68—1,72 r/cv® yHUHT HAMITUTH
19-20%, 6ynranma spunnimi. JJana napouTuaa Xap 6up ydacTkajga 3uwiaHraHIMK aapakacyu myxanayc H.IT.KoBaseB yckyHacu
épaaMuaa TeKIUPUIAN.

TasiHu cy3/1ap: Kapbep, KyM, ONTMMasI HaMJIMK, KaT/aM KaJIMHIATY, TeKUCIAIT, HaMJIalll, 3UYIalll, JOMUXaBUi 3UWINK.

CONSTRUCTION OF A CANAL EMBANKMENT FROM SANDY
SOILS

B.P.Kulumbetov, M.R.Bakiev, Kh.Kh.Khasanov
National Research University "Tashkent Institute of Irrigation and Agricultural Mechanization Engineers"

Abstract

The acute shortage of water resources in Uzbekistan has put on the agenda the construction of water management facilities, the
development of promising projects for the reconstruction and modernization of the existing irrigation network. As part of solving these
problems, a project for the reconstruction of the Bustan canal is being implemented in the Republic of Karakalpakistan in Uzbekistan.
The goal of the reconstruction project was to abandon irrigation using pumps due to the high costs of fuels and lubricants, as well as
electricity, which led to higher costs of agricultural products compared to gravity irrigation. The soil quarries for the construction of
the embankment were located from 7.5 km to 10.5 km from the construction site. The soils are sand, with natural humidity from 5.2%
to 13.7%. The soil was transported by dump trucks with a carrying capacity of 20 and 40 tons. The embankment was erected in a layer-
by-layer manner with a thickness of 15 cm. At an optimal humidity of 19-20%, the maximum density of dry soil was reached 1.68-1.72
g/cm3. In the field, the soil density at each site was checked using a density meter-moisture meter system engineer N.P. Kovaleva.

Key words: quarry, sand, optimal humidity, laying layer thickness, leveling, moistening, compaction, design density.

OOOOOOOOOOOOOOOOOLOOOOOOLOLOLLLALALLLLALALLAALALLALAALOLOOOO OO0

BBe,ueHMe. Hanexknast u 6e3omacHasi paboTa KaHaIOB, 6eTOHMPOBAHHBIX, TaK ¥ TPYHTOBBIX OTKOCOB. 3amava
Hapsigy ¢ Apyrumy GakTopamMy, HeloCpPeACTBEHHO  YCIOXKHSIETCS, KOTJa HAChIIM BO3BOMSAT U3 MEJIKOMECYAHbIX
3aBBICUTb OT KauyecTBa BBIIIOJIHEHMSI HACBIIM Kak MAJis TPYHTOB M KOT[@ YPOBEHb I'PYHTOBBIX BOJ, HAXOIUTE BBIIIE
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HYDRAULIC ENGINEERING STRUCTURES AND PUMP STATIONS

OTMeTKM JHa KaHana. IMeHHO B 3TUX YCJI0BUSIX BO3BOIMUIICS
HacCbIIb KaHasa bycTaH (3amagHas 4acTb, puc. 1).

@unapTpauMoOHHAs HaJleXXHOCTb " cTaTuyeckast
YCTOMUYMBOCTD SIBJISIIOTCS Ba>KHBIMU daxTopamu
TOKa3bIBaoIMii 3 HeKTMBHOCTb MPPUTALIMOHHBIX CUCTEM B
T.4 KaHAJIOB, IPOXOASIINX B HACBINIM, IOy HACBIIN U IOy
BbI€MKe.

B wmccnemoBaHMsix paccMoTpeHbl  OOuiye  BOIPOCHI
Ha/IeXKHOCTU TPYHTOBBIX COOPYXKEHUI M3JI0KEeHbI B paboTe
[1]. Bompockl MpPOEKTMPOBaHMS TIPYHTOBBIX KaHaJIOB
pacCMOTpeHbl B MCCIEeNOBaHMAX DsAa aBTOpoB [2, 3], C
PasaMYHBIMM IOX0AaMM K pellIeHII0 BOIIPpOCca ONTUMMU3aLUum
B.T.4, COaJIaHCMPOBAHHBIN MOAXOZ, K BEIGOPY 06beMa BhIEMKM
M Hachlll}, IPOTHO3a YCTOWUMBOCTU C MCIOAb30BaHMEM
COBPEeMEeHHbBIX ITPOrpaMMHBIX KOMIIEKCOB, OLIEHKM pacxoja
Ha GuapTpaumio, MeTonbl OLeHKU Nedopmaiuii rpyHTa U
np. Pemennio 3agaun GuiabTpanum ¢ yIjIOTHEHMEM TPyHTa
OTKOCOB IOCBsIIIeHa paboTa.

VMmeHbleHe GUIbTPaLy U MOBBILIEHNUST YCTONIMBOCTHU
OTKOCOB Hachllell 3a cyeT UX KpeIieHMs, KUPIUYHOIA,
COOpPHBIX 3Kee300eTOHHBIX IUIUT, 6eTOHA ¥ TreoMeMOpaH
UCCIEOBaHbl B paboTax . HapylueHus yCTONYMBOCTU
IPYHTOBOJ HAChIM KaHAJIOB, 0OBAJIOB CKIIOHOB MPUBEIEHbI
B paborax. B uccIemOBaHUSIX PACCMOTPEHBI BOMPOCHI
YCTOMUYMBOCTY 3€MJISHOTO IIOJIOTHA CUJIbHO YBJIaXHEHHBIX B
TepuoJ, MyCCOHHBIX 10X el BbeTHama.

oS |
Puc. 1. Hppuzayuonnas cucmema IOxucnozo Kapakanna-
Kucmaxa
Bompocsr PEKOHCTPYKLIMM CYILLeCTBYIOIINX

VPPUTALIMOHHBIX CUCTEM, HAIlpaBJe€HHBIX HA yMeHbIIeHe
buabTpauuy B Tele HACBIM UM IS YBEJIMUYEHUS
K03 duILMeHTa Mojae3Horo AeiicTBIUS KaHala pacCMOTPEeHbI
B paborax.

B Hameit pab6oTe TpuBeNeHbI pe3yabTaThl HATYPHBIX
UCCIeqoBaHNUI BOZOHEITPOHUIIAEMOCTh 6eTOHHOTO
KperieHMsi Ha KaHaie bBycran wmexny I[1K-266+37 TIK-
265+87. B pabore mccaenoBaHbl M 060CHOBAHbI IIPYMEHeHe
30JI0IIUTAKOBBIX ~ CMeceil TpM  BO3BeIEeHUM  HAaChIOB
aBTOMOOGMITbHBIX IOPOT. YCTAaHOBJIEHBI (hM3MUeCcKye CBOICTBA,
rPaHYJIOMEeTPUYEeCKMii  COCTaB, BJIAKHOCTM, TUIOTHOCTU
3ononuiakoB. B TOCTax maércst kimaccudukaius TPyHTOB
M MeTOfAbl JabOpaTOPHBIX MCCAENOBAHUII OMNTUMAIbHOIM
BJIGKHOCTY M MaKCUMMAJIbHO TIJIOTHOCTH.

MeTop, UCCIeIOBaHUN. Kanan BO3BOIMIICS
MPEeMMYIECTBEHHO B HAChIM C Iebl0  obGecreueHust
KOMaHJOBaHUSI HaA opollaemble Toas1. IIpemesnbHbIe
ykiaoHbl u3MeHsuych ot 0,0001 mo 0,00015. B ycimoBusix
MeJIKOTIeCUAHBIX TPYHTOB 3aI0KEHMSI OTKOCOB ITPUHSITHI 1,25.

JlabopaTopHble  aHAJIM3bl TPYHTA MPOU3BOAVIINCH

B aKKpPeIMTOBAHHOV  CTPOUTENbHOV  MCIBITATENbHOI
nabopatopun. Hcmonb3oBaHHbIe TIPUOOPHI ¥ CPenCcTBa
M3MEPEHUIA, CeAylomye: Bechbl 37eKTpoHHble ACS-805,
cyunibHbI mikag CHOJI, craHmapTHbiii Hab6op cut KCU,
npubop Cor3mopuum (KoHCTpyKuuu KosaneBa H.IT).
Omnpepensmuch (Gusnueckue CBOMCTBA TPYHTOB Kapbepa
(puc. 2) ¥ HACBITIN, TPAHYJIOMETPUYECKNI COCTaB, INIOTHOCTh
¥ ONITMMaJIbHas BIaXHOCTb B cooTBeTcTBMM C I'OCT 22733—
2002, TOCT 25100-2020.

PesynbTaTsl u 00CYKIEeHMSI.
CBOJiCTBA TPYHTOB Kapbepa IIpUBEJEHbI

dusmueckne
B Tabnm. 1. a

MK

Puc. 2. Cxema pacnonoxceHus kapvepa zpyHma

rpaHyJIOMeTpuYecKuit cocras B Tab. 2. Kak BumHo u3 Tab. 1
06BEMHBIN BEC TPYHTA €CTeCTBEHHOI BIIasKHOCTH KoylebaeTcst
ot 1,60 mo 1,67 1/m5, a cyxoro rpyHTa ot 1,48 mo 1,55 1/m°a
ecTeCcTBeHHas BJIaXKHOCTb KojiebaeTcs oT, 5,2% o 13,7%.

I'panynomeTpuyeckom cocrase (Tab. 2) dpakuum 0,25 0o
0,10 mm cocrasinset ot 61,6% mo 70,2%, a dpakuum ot 0,1
1o 0,05 mm cocrasinsieT ot 9,8% mo 17,1%. ITo TOCTY rpyHTbI
MpeCTaBIeHbI ITeCKaMMU.

[1OTHOCTD M ONITUMAJIbHAS BJIAKHOCTD TPYHTA MEHSIeTCS
1o ayiuHe kaHasna bycraH (3amagHast yacte) ot 1,55 r/cm® no
1,72 r/cm® ipu ONTMMAaJIbHOV BIXHOCTH Tecka ot 19 % mo
20,0 %. Ins1 HarsIZHOCTY IOKA3aHbl Pe3yabTaThl UCIIBITAHUI
06pasIoB B3SATHIX B ABYX muKkertax I1K-97+00 u IMK-166+00
(tabmn. 3 u 4) (puc 3,4).

Kak BmpHo wm3 pwuc.3 Ha IIK-97+00 makcumanbHas
IIOTHOCTD 1,68 1/cM® mocTuraeTcst mpu BiaaskHocTu 20% a Ha
[K-166+00 1,72 r/cm® ipy onTUMaIbHOM BAaXHOCTH 19%.

TeomesucTamy Ha3Havalach OCh KaHaia 60KOBbIE CBAU U
B COOTBETCTBMM C MTPOEKTHBIMYU OTMETKaMMU. V13-3a 6/IM3KOTO
PacIIoIOKeHMS TPYHTOBBIX BO/I, & TAKKE MPU PEKOHCTPYKIUU

Taénuua 1
dDusuueckue ceoliicmea 2pyHmose
5
. . OGoem, eec, m/m Haumenosanue
Mecmo om6opa nj
pa npof Hlypd Ecmecmeennbotii ;’?;g;“;m;m rocr
Ne Ecmecmeennuiii [ Cyxozo 8% - cpymmet:
enaxcHocme 2pynma K
1 oc Kuauaﬂa TIK 85+50. 1 1,63 1,51 52 Tecok
npasestii 100m Kapoep 1
2 oc lfaHa/m TIK 87+00. 2 1,65 1,53 9,1 Ilecox
npaseiii 270m Kapeep 1
3 oc I{amz/m TIK 90+00. 3 1,63 1,50 56 Ilecox
npasbiti 410m Kapeep1
OC Kanana TIK 91+40.
4 npaswiti 350m Kapwep 1 4 Lel 149 s fecor
5 oc Kvuua/m 1TIK 93+60. 5 1,62 1,52 9,5 Tecox
npaswiti 150m Kapvep 1
OC Kanana ITK 94+80.
6 npasstit 200m Kapoep 1 6 L6l L5t a1 fecor
7 oc waa}la TIK 95+70. 7 1,67 1,55 12,6 Ilecox
npaseiii 310m Kapeep 1
B OC Kanana ITK 97+00. s 1,64 1,48 10,2 Tecox
npasesiii 6m Kapwep 1
9 oc Ifmmna TIK 99+50. 9 1,63 1,51 67 Tecok
neewili 10m Kapvep 1
0 OCK@Nana IIK 101+20 10 1,60 1,54 13,7 Iecok
Jesbiii 4m Kapvep 1
HopmamusHote 1,65 1,52 10,6
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Tab6nuuya 2
I'panynomempuueckuii cocimae zpynma

Ip 8%, 1) 8 MMm. H
(
Mecmo omGopa npo6 11 0,5-0,25 0,25-0,10 0,10-0,05 |2pPyHmos no IOCT
Ngypd, 1,0-0,5 6% 8 '% ! e ’% ’ e ’% ’ 25100-2011 zpynmot.
Knaccuguxayus
1 "p(;;‘féa;i 0“(;: Zﬁifzﬂ 1 04 16,2 67,0 15,2 ITecox
2 ocC Ifuﬂa}m IIK 87+00. 2 03 21,3 68,1 15,7 Tecox
npaseutii 270m Kapvep 1
3 OC Kanaza 11K 90+00. 3 05 158 657 171 Mecox
npasoiti 410m Kapvep 1
OC Kanana IIK 91+40.
4 npaseiti 350m Kapoep 1 4 0.6 187 70,2 98 Hecox
5 OCKanara lIK95:60. | 5 02 156 70,2 11,2 Tecox
npassiii 150m Kapeep 1
6 npgiga;;éz Zﬁ:ﬁ; io' 6 04 20,3 66,2 15,8 Tlecok
7 oc KvaHnJm TIK 95+70. 7 0,5 18,2 69,7 167 Tecox
npasbiti 310m Kapvep 1
8 n?;;;’;?gﬁ‘;(gﬁzzm. 8 0,3 15,3 63,2 13,8 ecok
OC Kanana I1K 99+50.
? neewili 10m Kapoep 1 g 04 127 648 14,5 ITecox
0 iifgﬂ;gﬁ:ﬁ% 10 0.2 20,4 61,6 12,5 Mecox
HopmamueHste 0,3 17,2 66,6 14,0

Ta6nuya 3
OnpedenieHue MaKCUMAIbHOL NIOMHOCMU U ONMUMANbHOLL 8naxcHocmu necka (ITK-97+00)

M accoa
Maceca yunundpuueckoii| M a cca| IHromnocms nomuocms cyxozo
Hapamemput 065ém dopmut | uacmu opmst ¢|61anrnozo0|6naNnH0z0 Braxcrocms cyx
dopmer epynma
ynnommuenneim|  zpynma epynma
apynmom
Eo.usm g an g g gem® % g/am3
1 5128 996,95 6789 1661 1,67 6 1,57
2 5128 996,95 6841 1713 1,72 8 1,59
3 5128 996,95 6884 1756 1,76 10 1,6
4 5128 996,95 6927 1799 18 12 1,61
5 5128 996,95 6970 1842 1,85 14 1,62
6 5128 996,95 6997 1869 1,87 15 1,63
N? ucnetmanus
7 5128 996,95 7026 1898 9 16 1,64
8 5128 996,95 7054 1926 1,93 17 1,65
9 5128 996,95 7080 1952 1,96 18 1,66
10 5128 996,95 7108 1980 1,99 19 1,67
11 5128 996,95 7139 2011 2,02 20 1,68
12 5128 996,95 7133 2005 2,01 21 1,66
Maxcumansuas nnommuocme ‘ 1,68 glem® ‘ Onmumansnas enannocms 20,00%

Ta6nauua 4
OnpedesieHue MAKCUMAIbHOLL NJIOIMHOCMU U ONMUMAIBHOII 8/IAHCHOCIMU NECKa
(TIK-166+00)

Macca
Macca| 065 ¢ w|Uuaundpuueckoil) Maccal [Mnomnocms| g oyyocmy, | Inommocms cyxozo
IMapamempe: uacmu opme ¢|enaxnmuozolenannozo
opmsi, 2 dopms, om® : % epynma, cu’
ynnomuenneim| epynma,z epynma, on
pynmonm, 2
1 5128 996,95 6766 1638 1,64 6 1,55
2 5128 996,95 6809 1681 1,69 8 1,56
3 5128 996,95 6882 1754 176 10 16
4 5128 996,95 6937 1809 181 12 162
5 5128 996,95 7003 1875 1,88 14 1,65
Ne ucneimanus 6 5128 996,95 7032 1904 1,91 15 1,66
7 5128 996,95 7060 1932 1,94 16 1,67
8 5128 996,95 7100 1972 1,98 17 1,69
9 5128 996,95 7129 2001 201 18 17
10 5128 996,95 7169 2041 2,05 19 172
11 5128 996,95 7153 2025 203 20 1,69
Maxcumanshas naomnocms 1,72 ofew ‘ Onmumansnas enaxmocms ‘ 19%
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Puc 3. I'pagux 3asucumocmu njiomHoCMuU U 8J1AHCHOCMU
epynma (I1IK-97+00)
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Puc 4. I'pagux 3asucumocmu njaomHoOCMU U 8J1AHCHOCMU
epynma (IIK-166+00)

CYLIEeCTBYIOIEr0 KaHajla HeKOTOpble YJYacTKM MOAIafaloT
K OCM CTpoOsLIerocsi KaHajaa, IO OCM KaHajaa C MOMOIIbIO
9KCKaBaTOpa BbIKAIbIBAIOTCSI KAHABA JJIs1 OTBOLA IPYHTOBBIX
1 GUABTPALIMOHHBIX BOJ.

B mepuop, MOArOTOBKM K CTPOUTENbCTBY C OCHOBaHUU
HAaCBIIY YAAISIUCH KYCThl, COPHSIKM, KOPHU TONLIMHOI 0,5
M. DTU Xe paboThl MPOBOAVIIUCH MIPU BCKPBIIIHBIX PaboTax
kapbepe. OcTaBlIVe KOPHY lepeBbeB YAASIOTCS C IOMOIbIO

i

Puc. 5. Tpancnopmupoeamnue
epyHma

Puc. 8. YnnomneHue 8b16poKam-
Kamu

coorBeTcTBuM ¢ T'OCT 28514-30 1 OHa HO/IKHO COCTaBUTh
MuHUMYM 70% mpu BbICOTe HAChIM A0 3,5 M, 1 95% u 80%
nnas Haceimu Gomee 3,5 m. IIpu aToM comepskaHue BIaru
KoJiebanmch ot 99% no 102% onTMMalIbHO! BAasKHOCTH.

OmnpeneneHusi IJIOTHOCTM B TIOJEBBIX  YUIOBMSIX
MIPOBOIVMJIMCH C IOMOIIBIO INIOTHOMEpa-BjiaroMepa CUCTeMbl
nmkeHepa H.IT.KoBaseBa ¢ 6alaHCHMpPHBIM KOHYCOM BacuieBa
(puc. 9, 10)

ITpu aTom, no mikane BJI cHUMaIKUCh 3HaUeHME BJIasKHOTO

Puc. 6. PaspasHueaHue zpyHma

Puc. 9. B3amue npo6bst 015 onpede-
JIeHUsl NJIOMHOCINU 2pyHIMa

rpeigepa ¢ KOpHeBbIMU ITyroM. Ha yyacTkax, rae BbIHYThII
IPYHT WCIIONb3yeTCsl TOBTOPHO, OHM XPaHWINUCh BIOTb
KaHaJIa, a TakKe 110 MepuMeTpy Kapbepa.

Vcxonma 13 06beMOB ¥ MHTEHCUBHOCTM 3€MJISTHBIX paboT
(1500 m® B [eHb) MOmO6GpaHbl CAEAYIONIE MeXaHU3MBbI:
[T BBIEMOK ¥ TIOTPY3KM TI'PYHTa BBIOPAHbI 3KCKABATOPbI
UZXCMG260 ¢ o6bémoM KoBiia 0,52 M® ¥ qIimHO¥ cTpesbl 15
M3 1T, 9KckaBaTop UZXCMG260 ¢ eMKOCThIO KoBIIa 1,2 M* 1
IyHOM ctpenbl 9 m 4 T, skckaBaTop HYUNDAIROBEX 220
LS-95 ¢ emkocTbio KoBira 0,52 M® 1 IaMHOI cTpenbl 15 M 2
IIT.

ST TPaHCIOPTMUPOBKM TPYHTa BBIGPAHBI CaMOCBAJIbI
rpy30nonéMHOCThI0 24 T 1 40 T, 20 1T (puc. 5)

Ina paspaBHMBaHMSI TpyHTa Oynbmozepa YTO 160, 1
wt, T-130 1 wt, SHANTUJSD-16, 2 mrT, rpeitnep XCMGGR
180, 2 mIT. (puc. 6). [ yBAAKHEHUS TPYHTA MPUCIIMCOOIeH
BOJIOBO3, C pa3bpeisroparesnem, 2 T (puc. 7)

VIUIOTHEHME TPYyHTa IPOU3BOOUINCH KY/IAUKOBBIMU U
BbiOpokaTkamy SANYSSR 260-6 ¢ 26 T u 18 T, 2 T (puc. 8)

Ilocne BbIOOpa MaTepuasa B  3aBUCMMOCTM  UX
Hanuume B Kapbepe TpeGyeMoro ob6bema U KauecTBa,
MIPOBOAWINCh JabOpaTOpPHbIe MCIBITAHUS YIUIOTHEHUS C
LIe7bI0 OTIpefie/ieHNe TUla 060pyLoBaHMs, ONTUMAIbHOTO
copepskaHue BiIaru, TOMIIMHBI CJI0€B YIUIOTHEHUS U
KOJIMYECTBO TIPOXOLOB.

[lpoBepka Ha IUIOTHOCTb YKJIAIKU

IpoBOOMINCL B

Puc. 7. YenasxcHeHue 2pyHnma

Puc. 10. Onpedenenue enaxcHocmu u njiom-
Hocmu ¢ nomoujto npubopa Kosanesa.

rpynra C  a 1o mkaje, I1 (1IecoK) onpeaensiich 3HaYeHme
BjIakHOro rpyHTa C

ITo TTOTyY€HHbIM 3HaYeHMAM pacCUNTbIBAINCH
€CTeCTBeHHas B/IAXKHOCTb I'PYHTA
Con — G,
W, = B B 100%
CCK'
KauectBa yIUIOTHEHUMSI TpPyHTa KOHTPOJIMPOBAIUCH

3HaueHueM KoadduimenTa yruioTHeHus TpyHTa K4

L
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K4 - CCK
CCK max

rme C_ — MaKCYMaJbHas IUIOTHOCTb CYXOTO IPYHTa
OITpeieJIeHHbBIX B JIa6OPaTOPHBIX YCJIOBUSIX (Tab. 5).

VcribITaHMe B MOJIEBBIX YCIOBUSIX MTPOBOAMIINCE 1 pa3 Ha
Kakabiii 1500 M3 yIUIOTHEHHO OTCBINIKM, 1 pa3 B CYTKM Ha
6puramy 3eMJISTHBIX paboT, 1 Ha 107 110 500 M HaChITIN.

3HAUeHUM TIOAyYeHHble B JIAOBOPATOPHBIX YCIOBUSIX
OCTaIOTCSI MpeBaINPYIOIIVMU. Iepen, YKIIaIKOIA
MOC/TeYIOMero CI0sl IOBEPXHOCTh YKAaTaHHOIO TPyHTa
PasphIXJIATCS ST 0becrievueHMs] CBSI3KM MEXKAY CIOSIMMU.
B wryyae YIIOTHEHMSI TpPyHa KyJIOYKOBBIMM KaTKaMM B
pa3pbIXJIEeHNY HET HeOOXOAVMOCTH.

100% = 80% + 95%

TMoce 3aBepiieHust paboT IO YKJIAAKe TPYHTA B HACBIMN
MPOBOOMWINCH PAaBGOThl 1O MPOGUIMPOBAHMIO OTKOCOB
OO TIPOEKTHBIX BEIMUMH. BBIHYTHIE 06bHEM IMOBTOPHO
MCII0/Ib30BAJINCH [1JIs1 BO3BEIEHMS HACBITIN.

PaccMOTpeHbl  CTPOUTENIbCTBO  HAChIMM  KaHaja
BycraH IpONOKEHHYI0 B I€CYAHBIX TPYHTAX BAOJIb DPEKU
Amynapbs. Oum chopmmpoBasach 3a CYET OTIOKEHUS
TPAHCIIOPTUPYEMBIX PEKOI HaHOCOB. OmpeneeHbl Kapbepbl
TPYHTA, & TAK)KE JOPOTH, TI0 KOTOPHIM OHY TPAHCIIOPTUPYETCS
HAa MECTO CTPOMTENbCTBA. YCTAHOBJIEHbI (QU3NUYECKIE
XapaKTePUCTUKY IPYHTA, MAKCUMAaIbHASI TVIOTHOCTh CYXOTrO
TPYHTaM ONTUMAaJbHAsI BJIaKHOCTb. YCTaHOBJIEHBI THUIIBI
MallH M MeXaHM3MOB HEOOXOAMMbIX [Jiss BO3BEHEHMS

Ta6auuya 5
Cpaeueuuu pe3yjibinamoe naﬁopamoprlx U NosiedsIX UCC/1e008aHUU NJIOMHOCINU epyHma
Pe pamop Tecm na nnommocms zpynma Ommemxa/
uccnedoeanuii Ha mecme 6 CY":;'C‘”:"”O'"HOCMH, IIpouyenm ynnomuenus, % cnoii
Bepeez A a m a
ne Muxemst Kauana mecma Maxc
pnomuocme OnmumanHocmes 1 2 3 4 1 2 3 4 Ommemka,
cyxozo CNI0MCHOCMD M
2pynma
1 209+50+210+70 RB 19.05.2021 1,65 17,5 1,65 1,67 100 101,2 98,53
2 209+50+210+70 LB 19.05.2021 1,65 16,35 1,65 1,66 100 100,6 98,53
3 209+50+210+70 RB/LB 20.05.2021 1,55 20,9 1,56 1,55 100 100 98,76
6 209+50+210+70 RB/LB 25.05.2021 1,55 21,225 1,55 1,56 100 100,6 99,59
7 211+00+213+00 RBocu 21.05.2021 1,55 20,85 1,54 1,53 99,4 98,7 98,65
8 211+00+213+00 LB ocu 25.05.2021 1,55 21,65 1,51 1,54 97,4 99,4 98,61
9 209+50+210+70 LB 26.05.2021 1,65 18 1,67 101,2 99,91
10 209+50+210+70 RB 29.05.2021 1,65 17,5 1,66 1,68 100,6 101,8 100,17
11 211+00+213+00 LB 29.05.2021 1,65 18 1,67 1,65 101,2 100 99,18
12 211+00+213+00 RB 29.05.2021 1,65 17,5 1,66 1,67 100,6 101,2 99,16
13 209+50+210+70 RB 30.05.2021 1,65 16,3 1,66 100,6 100,13
HaCbITIN B SaHa,E[HOﬁ YacCTM KaHaJia. - IL)'[H obecIrieueHms KOMaHOOBaHMA HaZ OpOlIaeMbIMU
OCHOBHbIE XapaKTepUCTUKU rpyHTa B nmpouecce MOJIAMM TIPUXOAUTCS BO3BOOUTHL KaHAJ/Ibl B HACBIIIM, YTO
BO3BeOeHMs TIIPOBEpPS/IMCb B IIOJIEBbBIX  YCUIOBUAX U HOTpe6y€T UX KaueCTBEeHHOeEe BBIIIO/THEHN .

CPaBHUBAJNCDH C pe3yabTaTaMy 1a60paTOPHbBIX UCIIBITAHUIA.

BoiBOaBI.

- KoadbdunyeHT nonesHoro meicTBusi MHOTUX KaHA/IOB,
Kak 1 KaHana BycraH He npesbiaet 0.63, 3T0 03HavyaeT, 4YTO
37% 1ioraBaeMoil BOIbI TePSIIOTCS BIOJb KaHala He TOXOZs
IO TIOTpe6uTeNs.

- CyllecTByoLasi CcHUCTeMa OpOLIEHU HACOCHBIM
MOI’beMOM BOJbI TPUBOLUTH K MOAPAKaHUIO Ce6eCTOMMOCTI
BBIDAIIMBAEMbBIX  CEJbXO3KYJAbTYP, UTO He  BBITOLHO
dbepmepam.

- IIpu pekoHcTpykuuu kaHaita bycran B HbkHOM
KapakanmakucraHe [Jjisi  peajyusaliy  BblLIeyKa3aHHBIX
BBIBOZIOB IIOA0OpAaH Kapbep IPyHTA (IIECOK) HA PaCcCTOSTHUU
or 7,5 kM 0 10,5 KM, TpaHCIIOPTUPOBAHMST OCYIIIECTBIISTUCD
camMocBaiaMi, pa3paBHMBaHMe Oy/IbI03epaMu U Ipeiiiepamu,
YBJIQ)KHEHNE C TTOMOIIbI0 BOLOBO3a C pa3OphI3rMBaTesneM, a
VIIOTHEHMS C KYJTaUKOBBIMM Y BBIOPOKATKAMMA.

- MakcumasnbHas IIOTHOCTh CyXoro rpyHra 1,68-1,72 r/
cM® IOCTUTHYTO IIPU ONTUMaJIbHOM BAaXHOCTU 19-20%.

0rg/10.1016/B978-0-12-811748-4.00007-8

Research Institute, Nanjing 210029, China
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VVT.: 631.674

TOMYNJIATUB CYFOPHUII TEXHOJIOTUSACUOA CYB
TUHOUPTUY ITAPAMETPJIAPVHU ACOCJIAII
(BAPA®IIIOH JAPECU MUCOJINIA)

A.A.fInzues — npogeccop, m.¢.0., /1.C.Adxcumypamos - douyenm, PhD, III.H.A3u306 — accucmenm,
“Towkenm uppuzayus 6a KUWIOK XYHCAIUZUHU MeXAHU3AUUANAW MYXAHOUCAApU UHCIMUmMymu” Muuiuii madkuxom yHu-
eepcumemu
AnHoOTAaUs

Viby mMakornaza TOMYWIATUG CYFOPUII TU3MMMULATY TUHIMPIUY MHLIOOTIApUAA JIOVKA YYKMUIIM SKapaéHIapyHM YpraHuIl
xampa 3apaduioH gapécunaH cyB 61IaH TabMyHIaHaaurad CamapkaHy BUIOSITUHMHT OKgapé Ba VIIITYXOH TyMaHaapuaaru gep-
Mep XyKanukiapuaa oamb 60puiraH gaia TaqKUKOTIapy HaTvsKanapy KeaTupuirad. THHAMPrudIapaari J0iKa YyKMII JKapaéHu
xmcobuum A.I.XauaTpsiH ycynu 6yinda onmnb 60puiarad xamaa TUHIVMPIUYHYHT Y3YHJIUTHY Ba JIOMKA TMHMII Japaxkacy opacunaru
6oraHMLI rpad@ury aHuKIaHraH. [MapaBaIMK Xycobaap OpKaay TUMHAMPIUYIapHMHT ONITMMAaI IlapaMeTpiapy acoC/lIaHTaH.

TassHY c¥{371ap: TOMYMIATUO CYFOPUIL, TUHIMUPIUY MHIIOOTH, JOMKA UYKMUIINM, TOMU3IMWIAp, MeMOpaHa, CTBOp, 6aToMeTp,
TUHIMPIUY Kamepajapu.

OBOCHOBAHUE NTAPAMETPOB OTCTOMHMKOB B CUCTEME
TEXHOJIOI'NA KAIIEJIBHOT'O OPOIIEHN A
(HA TIPUMEPE PEKU 3APA®IIIAH)

A.A.fInzuee - npogpeccop, 0.m.H., JI.C.Adxcumypamos — douenm, PhD, III. H.A3u306 accucmeHin,
HauyuonanwHolii uccnedosamenvckuii yHusepcumem «TaulkeHMCKUli UHCIMUIMym UHM3ceHepo8 uppuzayuu u mMexaHusayuu
CebCKo20 xo3saticmea»

AnHOTaMA

B maHHOI1 cTaThe MPUBUAEHBI Pe3y/IbTaThl HATYPHBIX MCCIEI0BAHNI IO M3yUeHMIO ITpoliecca OTCTauBaHMsI HAHOCOB B OTCTOM-
HMKAX CUCTEeMbI KalleJIbHOTO OPOIIeHMs, IIPOBeIeHHbIX B (GepPMepPCKMX XO03s/cTBax AKZApPbMHCKOrO 1 NIITUXaHCKOTO pajiOHOB
CamapKaH/ICKOI1 061aCTV, KOTOpbIe CHAGXKAIOTCS BOJO¥ 13 peku 3apadiiuaH. PacyeT mpoijecca OTCTaMBaHMsI HAHOCOB B OTCTOMHM-
Kax MpoBeaéeH 1o metony A.I.XauaTpsiHa U oripeesiéH rpaduK B3auMOCBSI3M MEXKIY AJIMHO OTCTOMHMKA U CTETIEHU OCBETIVHUS
HaHOCOB. ITo pe3ysibraTaM rMpaBIMUYeCcKoro pacyeTa 060CHOBAHbI ONTHMAaJIbHbIE TAPAMETPbI OTCTOHWMKOB.

KiroueBble C10Ba: KanelbHOE OPOLIeHME, OTCTOMHIUK, OCaKIeHe HAHOCOB, KaneabHUIIbI, MeMOpaHa, CTBOp, 6aTOMeTp, Ka-
Mepa OTCTOMHUKOB.

JUSTIFICATION OF WATER SOFTENER’S PARAMETERS IN
DRIP IRRIGATION TECHNOLOGY
(IN THE CASE OF THE ZARAFSHON RIVER)

A.A.Yangiev - professor, d.t.s., D.S.Adjimuratov - PhD, associate professor, Sh.N.Azizov - assistant,
“Tashkent institute of irrigation and agricultural mechanization engineers” national research university

Abstract

This article presents the results of field studies on the sedimentation process in the sedimentation tanks of the drip irrigation
system, conducted in the farms of the Akdarya and Ishtikhan districts of the Samarkand region, which are supplied with water from the
Zarafshan River.Calculation of sediment settling process in sedimentation tanks was carried out by the method of A.G.Khachatryan
and a graph of the relationship between the length of the sedimentation tank and the degree of sediment clarification was determined.
Optimal parameters of water softener pools are based on hydraulic calculations.

Key words: drip irrigation, sump(settler),sedimentation, droppers, membrane, gate, bathometer, sump chamber.

OO OOO OO0

upuin. Vs6exucrod Pecrry6nukacy [IpesyIeHTMHIHT

2019 Jjiun 25 okrabpmary “Kumuiok xyskaauruma
CyB  TeXOBUM  TEXHOJOTMSIZIADHU  KOPUM  STUIIHU
parbaTIAHTUPUIL MeXaHU3MJIAPMHM KeHTalTUPUII Yopa-
TagoupIapu TYFPUCUAA”TY Kapopuaa KUIUIOK, XYKaIUTUAA
TOMYIIATUO CYFOPUII TEXHOMOTUSUTAPUIAH STHAZA caMapanu
doiijanaHuin  yHAIMIIMAA MAaxXCyC WIMMIA  TaJKUKOT
UIIapuHU omub 6opuil 3apypauru kypcatub yrwirad [1,

2, 3, 4, 5, 6]. AMymapénaH cyB onyBuM ¢epmep Ba JEXKOH
XyKanukIapyu naxra Maygonnapuza 20 rekrap mMaimoHza
TOUMIATUO CYFOPUII TEXHOJOTUSICMHUHT CYB TUHAMPIUYHU
Kypuil Oyiinda TaBcusl STWIAOUTAH YmuaMmiaap Kyiiumarmda
[7]. Amy-Byxopo maniMHa KaHaJINAAH CyB OYyBUM CYFOPMII
TapMoKJjapuza CYBHUHI JIOWMKaauru Yypraua 2-3 kr/m®
Ba YHJAAru JIOMKa 3appavaJlapMHMHT ypTada Gpakuusicu
0,25-1,1 wMm OyaumuHM 3bTMOOpra OJICaK, Hacoc

8-
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T'MIPOTEXHUKA MHIIOOT/IAPU BA HACOC CTAHITUSJIAP

arperaTVHVHT TUHOUPTMYAAH CYB ONMUII KyBBaTHM 315 m3/
coar OYaraH X0JMaTAa, CYBHMHT TMHMII Macodacy Kamuaa
25 M. HY TalKua Kuiaaay. TUHOUPTUY XOBY3U KaMyIa UKKK
KamepamaH wubopar Oyaumy Kepak. Xmco6-KuTobmapra
KYypa TUHOUPIUY XOBY3MHMHT yMyMMI Yy3yHauru 41 w,
KeHIUrM 13 M, MIyHOAH GMPUHYM KaMepPaHMHT Y3YHJIUTU
25 M, YyRypauru 2 M, UKKMHYY KaMepaHWHT Y3yHIuTu 16
M, uyKypauru 1,7 m 6ymagu. FOkopumaru TaBcusiiap 6yinda
6up MapTa TYIAVMPWITaH TUHANPIUYIAPIATA CYB XasKMU 3—5
rekrapra eraay, 20 rekrap epHM CyFOPUILI Y49yH CYFOPMUII
TaKTM 6 MapTaHM TamKwi Kuaagu. OKopuamaru taBcusuiap
3apadumon mapécumaH CyBOWIAH TabMMUHIAHTaH Qepmep
XYKUIMKIApYM YUYYH aH4ya HOKYAAMIMKIApHU KeIUTUpu6
yMKapMoOKAa. ByHman Tamkapu, 3apadIiioH mapécu CyB
OKMMWHUHT JIOMKAIUTM cababimy TOMUMIATUO CYFOPUII
TUSUMMIATY MHIIOOTJIAPHUHT JIO/iKa 60CHINM HaTvKacuma
Te3 UIIJaH YMKUIIM Ky3aTmnanu. Ly cababmm, ToMmunaaTmo
CYFOPUII TEXHOJIOTVSICU/IA CYB TUHAVPTUY VHIIOOTIADUHIHT
MaKOy/I TapamMeTpiaapyHy aHMKJIAII 10y3ap6 MacananapaaH
6upu xucobraHaau.

TagKUKOTHMHI Makcaau. ToMumwiatué CyFOpuIl
TU3UMUIArY TUHAVPTUY MHIIOOTIIAPMHMHT JIOMKA UYKUIIN
KapaéHJIApUHM  YpraHuin, MakOya — TapamMeTpraapuHu
acoCymanl xXamja camMapaiy MIoulanm Oyiudva TaBcusiap
unutab YuKuUIgaH noéopat (3apaduioH Japécy MUCOIUIA).

TagrukoT ycynmu. TaaKMKOT >KapaéHupa Aana-Ky3aTyB
yCcy/ulapu Xamaa TUAPABIMKAAA YMYMUiA KAyl KVJIMHTAH
yomy6nap, Takpuba HATVDKIapUMHM TUIPABIMK Xycobiap
6WJIaH TaKKOCIAIl yeyiapuaan GoimaniaHuIraH.

TagkukoT o6bekTH: CaMapkann BuiosTu Okgapé Ba
WmTuxoH TyMmaHaapuaaru hepmep XyKanMKiaapu.

TagKMKOT HaTIOKaJIapy Ba Taxjwuiap. 3apaduioH
Iapécyu CyB OKMMMWHUHTL JIOMKQIUTY cababin, TOMIMIaTu6
CYFOPUII TUBUMMUIATM TUHIUPTUWIAPHUHT Ydamiapu
TaKOMaJUTlalliMarauanru  tydaiim, ymapHUHT — yY3YHIUTU
6Viida JIOMKATAPHUHT YYKUIIM TYIUK TabMMWHJIAHMAraH.
VYyacTka KaHUTIApUOAH CYBHUHT TUHAVPrUUIapra JOUMUiA
Kenub TYpPUINMHM Ky3[a TyTwica, y Xouga KypwiraH
TUHOUPTAWIAP Y3YHIUTU GYiinda JoiKaaap TYAUK YYKUIIra
yarypmaiiau. [lupoBapayna fananapHu CyFOPUII JKapaéHMaa
TU3UM (QUIbTPIApPY Ba KyByplaap TOMU3TUWIAPMAAH XaM
JIOVKA CYBJAPHMHT uUMKMIIM Kysatwiagu. Iy cab6abmu
3apadioH mapécy xaB3acuaaH CyB OyBUM 6Mp KaHUa hepmep
XYKUTMKIAPUOATY  TOMYMIATUG CYFOPUIN TU3MMJIApUAA
TUHOUPTAWIAD YIYaMIapVHM TAaKOMMWJUIAIITUPUIT Gyitnda
TaJKUKOTIAp OO GOPUIIN.

TUHIMPTUWIAPAATH JIOMKA UYKUII KapaéHU XMCOOMHU

1-pacm. “Kopamepu Bomup naxmacu” pepmep
Xyrcanueudazu momuunamué cyropuul musumuoazu
MembpaHaau muHoupauy

Al XauatpstH ycynu 6yiinda onub 6opunau. By ycyn 6yitnua
xycobmaur TapTubu Kyimuparuua amanra ommpmiagu [8, 9,
10, 11].

TuHOUprMuga JOMKATapHUHI YYKUII STPU  UUSUFU
Kyiuparu popmysna 6¥iinua aHMKIaHAIN :

Sl =80 —AS!
wo wo wo (1)
6y epaa: S, — TypOYyJIeHT OKMMHMHI TabCUPU YK XonaT
YUyH UYKUII 3TPU YM3UFU OpIMHATACH;
AS, - TypOy/JIeHTIMKKA Ty3aTMa.
TuHY XonaTaary CyBAaru YyKuUI Srpy YM3UFU Kyiugaru
dbopmyra 6yiiua aHUKTaHAIN

o 1w
Swo :]__.[) B(W) -dw
Yo 2
Oy epma: w, — TMHAMPIUYHMHT KaMpab olyimigary Iuapas-
JIMK MUPUKITUK;

B(W) — JIoiKanap TapKaauim GyHKUMSICH.
TUHIMPTUYHMHT Kampab onuim Kyimuparu dopmysia
6yiiua aHMKIaHAIN:

L 3
Oy epma: 9, Hcp — MOC paBMUIAA TUHAUPTUYAATU YpTada
Te3/MK Ba YYKYPJIUK;
L — TannaHraH yyacTkagaru TMHOUPIUY Y3YHIUTU.
TuHIMpruugary ypraya 4yKypiank:

v B (4)
6y epaa: o — THHAMPTUY SKOHJIY KeCUM 103acHu;
B — TUHAVPTUY CYB caTXy 6yitiua KeHIJIUTA.
Jlojika GpaKkIusIapyuHUHT HUPUKIUTH OYiida TaKCUMO-
i XavyaTpsiH KOHYHUSTUTA MOC KeJIaIu:

g-<
w (5)
Oy epna: J — < W TUIPaBIUK MUPUKIUKIATY KUECHIA JIOT -
KaJllK;
C - bpakuMsUIapHUHT AMPUKINTY GYiindya TakCUMIaHU -
I JOUMMI QYHKIUSCH.
Xucob yuyH P,, Ba P, (pakumnoH rapkub 6yiinya noit-
Ka 3rpu uM3ury opauHaracu doiigananuiaras, spbHu 0,05 Ba
0,01 mm guameTpan GpakIoOH TAPKUO YIyH I'MIPABIUK -
puxiuk 2,27 Ba 0,09 mm/c xonatna. Y Xonza,
C= % =031- (£2,27 - 1_30,09)
In>2t
0,09 (6)
Ioumnii C aHMKJIaraH XoJj1/ia JIoiiKa (GpakIMoH TapKuou
SKaMM OpAMHATa 3rPU UM3UFU Kyiuparu ¢gopmyna 6yitnua
aHMKJIaHAOW :

P,=Py +C'lnl:£2 27 —C-ln2’27
' 0,09 ’ w )

VY xonpa, IYKUII 3TPpU YM3UFU OpAMHATAIapyu Kyinaaru
dbopmyrna 6yitnya aHUKIaHAIN

§7 =1-P, +C=1-P, +C (221 1) =
’ : w

w
0 _] —

0,09 )

+C~ln£=

w,

o

1- Bo,o‘) = C-In(

=5

2,27

g -C-ln—=1-P ®)
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JIOVIKQIMKHUHT Y3rapuily 3rpU YU3UFU OpAMHaTalIapu
Kyliugarmua:

2,27

P,=P, -C= 227 -C-(In=—+1=
w

W —w

1- 009

—C-(In -1)=
( 0,09 )

2,27

2

=87,+C-In -C-In

_ Qo
- SO,09

0,09 9
TypOyaeHTIUK Ty3aTMacK Kyiiuaaruia:

T 0
AS, =P, -S,
6y epa: }_),\.p KMECUit KPUTUK JIOVKATUK.

p _Po
—Kp
P, (11)
6y epaa: Py, ~ KDUTHK JIOMKA/MK.
Kputuxk J'[OI/IKaJ'H/IK A.T. XauatpsH dopmynacu 6Gyitnda
aHukaa"agu [7, 8, 9]:

(10

_0,2-u,

pK T —u.e
v C (12)
oy epma:l’,, - Gepwirad joiKanukaary GpPaKIUSHUHT
KUECHIT TapKMOU, GMPIVK YIyIInuaa.

=0,09
0,09 13

TypOyaeHT MyJACalUSICUHUHT MyaJlTak TalllKUI KUTyBUM-
cU Kyiiuparuya:

n* - 9% .(9-0,05)
0,33
& (14)
6y epfa: n — TUHAMPIUY Y3aHU FaIUP-OyLypInUru;
§ — TMHOMpPrUYaary yprada Tesjink.
(1) Ba (5) 6yitnua TMHAMPrUYZArK Kamparl 6yinda Typ-
Oy7eHT OKMMAATU JIOMKAJAPHUHT UYKUII 3TPU UUBUFUHU
aHMKJIall X1cobuii hopmynacura sra 6yaammus.

L =(-p,)-Ss, =0-P2).5;
Lo (15)
TUHAVPIUY Y3YHIUTY YHIATHU JIOMKATAPHWHT TUHUII 13-
paskacu 6yitnua xycobmananu (3):

_9,-H,

u, =0,065-

Wo (16)
6y epma: w, — TUHAMPIUYHMHT GepuIraH IyKMUII Japayka-
CUHY TAbMWHJIOBUM KAMPOBH.

Tanab KWIMHTAH TUHIMPTMYHMHT KAMpPOBU Kyiiumaru
dbopmynacu 6yiinua aHUKJIAaHAIN:
(1—50,09—1,41@ sz

C C-(1-py)

)
w, =e

’ (17
IOxopya kenTUpWIraH yCcysl KyM Ba JIO¥ JIOViKaiap y4yH
camapanyu ycyn XxucobnaHamy. TuHAMpPrMdIapma Te3lIuK
0,2-0,4 m/c 6ynraHga ymby ycya KOHMKAPIM HaTVKaaapHU
6epaau.
TuHOMprUYmary JoyKaaap YyKMUIIM KOAryyIsLyoH XouaT
YUYH Ky/inaaruy TOnuiaan:

TK 0 oK
S = Sw>0,09 ta- Sw<0,09 (18)

Oy epma: S° — TUHAMpruYga jgoika dpakuuscu 0,01

w>0,09

MM JaH KaTTa 6yraHgary TMHUII fapakacu;

S"M,Dg - TMHOMpPTMYAA Jjoiika ppakuuscu 0,01 MM gaH
Kyunk 6yarangary ( w=0,09 Mm/C) TUHUII Japaskacu;

¢ — OKMMJIA KOAryJsauysl Taimo OYnmuMimmHM MHOoOAaT-
ra onyBuM KodbdunyeHT. ByHAa TUHIMPIMUZATHA TE3JIUK
9 0,1m/c 6ynranma «=0,85 TeHT.

S, > 0,09 kuiimar (2) wapt 6yiiuya Kyiuaaruya aHuK1a-
HaJu:

1

S;’io 09 £w>0,09 - ; 0.09 P, -dw=
1 pw w
1—£0,09_;J.0)09 C-ln 0.0
w C-0,09
=1-P,p—-C-(In -1)- J
L9,09 ( 0,09 )

(19)
Koarynsius 6MpyHYM OCTOHACU Kyiuaarudya aHMKIaHa-
o

=k =ﬂ, clmm

1
H P p (20)
6y epaa: H_, — TMHAMpPIUYAary ypraya Tes/mmK, MM;
t, — ¥k MHTEHCUBIMTVHMHT GOLLIAHMIIT BaKTM. C.
Koarynﬂum{ MKKMHYYM OCTOHACK Kyiuaarmda aHMKJIaHa-
I

8

(p0,09 : Hcp (2 1)
6y epaa: Pooo~ JIOVIKA XOCUJT KuaaauraH goikanuk w=0,09
mMm/c, ke/m®

I, =11 + )078,C/MM

LPoos =Ly Py oo (22)
0y epma: p, — TMHAMPIUY Gomyaary GOLITaHFUY JIOJKa-
JIVK, KT/M>.
Koarynsauusnamrad maccanuur I, raya mHTepBanmaru
UYKUIL 3TPU YM3UFU Kyliuaaruda anmkaanagn[10]:

1
ox _K(TV_IYI)
Sw<0,o9 =Log9" l-e
(23)
6y epaa: K — sMmnupuk KoaGbuieHT

_ 13
K=0,5- (po,o9 ’ Hcp) (24)
Koarymsiiysi MKKMHYM OCTOHACMTaya JIOMKaJapHMHT
YYKMILI STPY UM3UFY JKaMM OpAVHATACH

1
(w=z Fz" 20, 24) 6Yiinua Kyitngaru hopMysaamgaH aHUKIA-
Haju:

. 0,0
SVIVK = 009 =C-(In @_]4’ )+0! Poo9[ _e]
w 0,09 085 L 0,00
=1-0,15-P,,, —C-(In -1+-=2
L 0,00 ( 0.09 W) x(;—nl)
(25)

TUHIMPTMY caMapaiy Y3yHJIUTH Kyiinparu hopmynagaH
aHMKJIaHAINA:

L,=L,=10008 -H, II,
(26)
Kyitnpa okopuaa keatupuiarad dopmynanapaas doiiga-
JIAHTaH XOJI[1a, TUHAUPIUUTa apuKIoaH KeJlaJurad cyB caphu
0=0,3 m%/c, apukmaru CyBHUHT JIOMKanuru: p=3,5-5,0 /7,
TUHIUPTUY Yiraamiapu: b=13 m; H=4,0 m; L=30-300 M 6ynran
XOJ YUYH TUHIMPTUYHMHT Y3YHIUTY Ba JIOVIKA TUHUII Japa-

0
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sKacu opacuaaru 60FIaHMI rpadury KeaTupwiIra (2-pacm).
Xypoou ury Taptubpa, xap KaHnaii cyB capdiapu yayH Maxcyc
Excel mactypupma xmucobmapHyu amaira OmmpuIiin MyMKYH.
Viby TMHAMPTMY 2 Ta KamepasaH ubopat: 1-Tpamenya-
[l KYHAAQIAHT KeCMMIM GMPUHYM Kamepa, 2-Tparennanain
KYHIAJaHT KeCUMIM MKKMHYM Kamepa, 3-TPyHTAaH TUKIIaH-
raH 6YIrud geBop, 4-101Ka AeBOpIu Tpaneuagait KyHoaTaHr
Kecuman "Uumnonertu" cyB yauaruuu, 5-@300 MM nuameTp-

M KyByp. 1-KaMmepa Tpaneumuanan KYHIAJIaHT Kecumra ara,
y3yriauru 25 M, auu 13 M, uykypauru 4 m; 2-Kamepa Tpa-
neuuazan KYHOAJIaHT Kecumra ara, y3yHauru 16 m, sum 13
M, YYKypauru 4 M, MeMOpaHa 6GuiaH KoIuianraH; 1 Ba 2-Ka-
Mepa ypracu 6Yaruy meBop 6uiIaH GYIMHIaH Ba YHUHT OCTO-
Hacura Tparnenys Lakiauaa cyB Tamarny ypHatuiarad. Cys
TallIarny MHIIOOTH I0IKA IeBOpJIM Tpanenuagan KyHaanaur
Kecumiu "UnumnoneTtu" CyB yadarmuy Wakauga YpHaTUIaoN.

Swonz = f(L) opacud

065
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2-pacm. S,

OI12

285m

= f(L) opacudazu 6oraanuul zpaguau

130m

195m

3-pacm. Takomuiiawmupuizan muHoupeuy Kamepaiapu niaHu

CyB Taluiarmy XxaM y4yacTKa KaHalIuaaH TMHAMpPruura kea-
érran cyB capduuu ynmuamra, xam H = 0,6 M 4yKypauKaaru
TUHMK CYBHUM 1-KamepajaH 2-Kamepara y3JyKcu3 YTKasmb
Typaau Ba 2-Kamepajaru Hacocliap OpKalu TU3UMIA Cy-
BHMHT JOUMUIT eTKa3WInb TYPYWIMIIVHY TabMUHIANIN.

Xynocanap

1. 3apaduoH gapécu CyB OKMMMHMHI XaM JIOKaJIu-
™ cababnu, TOMIMWIATUO CYFOPUII TU3MMUAATU TUHIUP-
IMWIAPHUHT YIuaMaapy TaKOMMJUTAUIMAraHauru Tydaiim
VIApHUHT Y3YHJIUTU G6Yiinda JIOMKaJapHUHT YYKUIIU TY-
UK TabMyHIaHMmarad. Iy ca6a6mm, CamapkaHz, BUIOSTU
Oxpapé Ba UmtuxoH Tymannapu depmMep XypKanvKiapuia-
I'M TOMYMIATUO CYFOPUIN TU3UMJIAPUIA TaIKUKOT UILIApU
onnb Gopuan.

2. Taxkpubanap TaxjiuIapy IYHU KypcaTaguKu, YTKa-

3WITaH Taxkpuba MaifoHaapuma TUHAMPTUUIApAA YHUHT
GOIIMAAH OXMpPUTraua JIONKA UYKMHAMIAPUHUHT UYKUII Aa-
pakacu ypraua Amymapé mapoutugaH dapku 30 dousman
50 domsraua TamkmwI STMOKIa. HaTmkaga, CyFOpUIL Kapaé-
HUJA TU3UM QUIBTPIapHU Ba KyByp/iap TOMU3TMUIapUIa XaM
JIOViKA CYBJIaPHUHT UMKUIIU Ky3aTUIAU, IbHU TOMU3THUUIAPD-
naru jgoikanuk 0,24 r/a. gad 1,139 r/i1. raya Tamkmua KUaan.
3. Taxkpuba yuacTKajapuaaH OJMHTAH JIOMKAJIMUK HaMy-
Hajapu jabopaTopus TaxXJaWiInu MIyHU KypcaTanuku, 3apad-
IIOH JapécumaH CyB 6GMaaH TabMMHIAHTaH depMep XyKa-
JIMKJIApPY TOMYMWIATUO CYFOPUII TU3UMM TUHIMPrUUIapuUra
KMpagurad OKMM JIOMKAIUTU AMyIapé mapouTura HucbataH
aHya I0KOPY SKaHJIUTYHY KYPCATaN, SbHM Taskpuba yuacTKa-
Jlapura Moc paBuIlZa TUHAMPTUMY 6otmaa 2,25 /i, 7,115 r/x,

~3L
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0,502 r//1. HY TaIIKWUI KWIIN.

4. 3apaduioH mapécumaH CyB 6wiaH TabMMWHIAHAOUTaH
bepMmep x{RanMKIAPKUIA €p OCTU CyBJIapu CATXMHMHT aHua
nacminry, 8—10 M 4yKypauKIa sKOIalraliury Ky3aTUiaan.
Iy ca6abmy, TUHOMPTUWIAP ONTUMAN IHapameTpiaapu Kyii-

y3yHwauru 25 M, sam 13 M, uykypanuru 4 M; 2-Kamepa Tpa-
neuyanasn KyHAaaaHr KeCMMra ora, y3yHauru 16 m, sum 13 m,
YyRypIUTH 4 M, MeMOpaHa 61/1aH KOIJIaHTaH; 1 Ba 2-Kamepa
ypracu 6Yrud neBop 6mIaH GYIMHTaH Ba YHUHT OCTOHACKUTA
Tpamnenyus MaKIuaa CyB TalIarnd YpHATUITaH.

umarmya: 1-kamepa Tparenyagaa KyHJaJaHT KecuMmra ara,

Adabiyotlar
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T'MAPOTEXHMKA MHITOOT/IAPY BA HACOC CTAHIISIJIAP

VIK: 539.3

OONEHKA ITNHAMMNYECKUX XAPAKTEPUCTHUK 'PYHTOBbBIX
IIJIOTHUH B ITPOCTPAHCTBEHHOMU ITOCTAHOBKE

IT.JK.Mamkapumos — 0.m.H, npogpeccop, HamanzaucKuii uMyiceHepHo-mexHoa02uYecKuii uHcmunym,
A./Ixcypaee — PhD, HayuoHansHblii ucciedoeamensckuil ynusepcumem “TawikeHMCKULl UHCMUNTYIM UH}¥cEHEPOE8 uppuzayuul
U MexaHu3ayuu celscKozo xo3siicmea”

AHHOTaNMsS

CraThs MOCBSIIIIEHa pa3paboTKe METOAMKY pacyeTa M ONpeeIeHNI0 COGCTBEHHBIX YacTOT 1 GopM Koae6aHMii TUIOTUHBI.
[TpuBoOAMTCS pa3paboTaHHAsE MaTeMaTHUYeCKast MOMENb IJIs OI€HKY JUHAMUYECKMX XapaKTePUCTUK ITPOCTPAHCTBEHHBIX COO-
PY)KeHMIT Ha OCHOBE BapMalMOHHOTO YpaBHeH s JlarpaHska ¢ MCII0/b30BaHueM npuHIiuma JJanambepa. BapualyoHnHas 3ajaua
MeTOIOM KOHEUHBIX JIeMeHTOB MPUBOLUT K PEIleHNI0 HEOTHOPOIHBIX aare6panyeckmx ypaBHEHMUI WM K PeIIeHNI0 aire-
OGpanvecKux 3a[au Ha COGCTBEHHbIe 3HaUeHMsI. ONpe/ie/eHbl AMHAMWUYECKYE XapaKTEePUCTUKY (COOCTBEHHBIE YaCTOTHI U COO-
cTBeHHbIe (hOpMbI KOJIe6aHMiT) PAa3HOBBICOTHBIX TPYHTOBBIX TUIOTHH, TIOCTPOEHHBIX Ha Tepputopun CpenHeit Asun. ITonyyeH-
HbI€ Pe3yabTaThl B IPOCTPAHCTBEHHON U TUIOCKOH MTOCTAHOBKAX COTIOCTABIISIIOTCS M TTPUBOASITCS COOTBETCTBYIOIIME BHIBOZBI.

[Ipu 3TOM BBISIBJIEHO, UTO JMHAMMYECKME XapaKTePUCTUKN I'PYHTOBBIX TUIOTUH CYIIECTBEHHO 3aBUCST OT COOTHOILEHMS
reoMeTpuYecKux pa3MepoB COOPYKEHUIA.

KiioueBble c10Ba: rpaBUTALVIOHHAS U I'PYHTOBAs TUIOTUHBI, TUIOCKME U TIPOCTPAHCTBEHHbIE COOPY)KeHMSI, COOCTBEHHbIE
YacToThI ¥ HOPMbI KOJIEGAHWIA.

GRUNTLI TO‘G'ONLARINING DINAMIK
XARAKTERISTIKALARINI FAZOVIY HOLATDA BAHOLASH

P.J.Matkarimov - t.f.d., professor, Namangan muhandislik-texnologiya instituti,
D.P.jo‘rayev - PhD, “Toshkent irrigatsiya va qishloq xojaligini mexanizasiyalash muhandislari instituti” Milliy tadqiqot
universiteti

Annotasiya

Magola to‘g‘onning xususiy chastotalariva tebranish formalarini hisoblashvaaniglash usuliniishlab chigishgabag‘ishlangan.
D'Alembert printsipidan foydalangan holda Lagrange variatsion tenglamasi asosida tekis va fazoviy tuzilmalarning kuchlanish
holati va dinamik xususiyatlarini baholash uchun ishlab chigilgan matematik model taqdim etilgan. Chekli elementlar usulidan
foydalanib variatsion masala bir jinsli bo‘lmagan algebraik tenglamalarni yoki algebraik xos qiymat masalalarini echishga olib
kelinadi. O‘rta Osiyoda qurilgan turli balandlikdagi gruntli to‘g‘onlarning dinamik xarakteristikalari aniglangan.

Shu bilan birga, gruntli to‘g‘onlarning dinamik xarakteristikalari inshootlarning geometrik o‘lchamlari nisbatiga sezilarli
darajada bog'liq ekanligi aniglandi.

Tayanch so‘zlar: gravitatsion va gruntli to‘g‘onlar, tekis va fazoviy masalalar, xususiy chastotalar va formalar.

ASSESSMENT OF DYNAMIC CHARACTERISTICS OF GROUND
DAMS IN SPATIAL STATEMENT

P.J.Matkarimov — Doctor of technical sciences , professor, Namangan institute of engineering and technology,
D.P.Jurayev - PhD, National research university “Tashkent institute of irrigation and agricultural mechanization engineers”

Annotatsiya

The article is devoted to the development of a calculation method and determination of the natural frequencies and vibration
modes of the dam. A developed mathematical model is presented for assessing the stress state and dynamic characteristics of
flat and spatial structures based on the Lagrange variational equation using the D'Alembert principle. A variational problem
using the finite element method leads to the solution of inhomogeneous algebraic equations or to the solution of algebraic
eigenvalue problems. The dynamic characteristics (natural frequencies and natural vibration modes) of soil dams of different
heights built in Central Asia have been determined. The results obtained in spatial and plane formulations are compared and
corresponding conclusions are given.

At the same time, it was revealed that the dynamic characteristics of soil dams significantly depend on the ratio of the
geometric dimensions of the structures.

Key words: gravity and soil dams, flat and spatial structures, natural frequencies and mode shapes.

QOO OO OO OO

BBe,neHue. [Ipy IPOEKTUPOBAHNUM IMAPOTEXHUUECKMX  OLIeHMBAeTCsl MO IIJIOCKOi PacyeTHOl CxeMe, UTO TaKkKe He
COOPYXKeHMiII B BBICOKOCE/ICMMYECKMX peruoHax,  BCerja JaeT BO3MOXHOCTb e€ IPaBMUIbHOIO Mpe/CTaBIeHus.
KaK IPaBWIO, MX IIPOYHOCTh OLIEHMBAETCH I10 YIIPOIIEHHO)  PaloHanbHOe  INPOEKTMPOBAaHME  MPOCTPAHCTBEHHBIX
pacueTHOI cxeMe, 3a/I05KeHHO B HOPMATUBHBIX IOKYMEHTaX. ~ COOPY)XeHMii  TpeGyeT  JCHONb30BaHMS  YTOYHEHHBIX
B yumieM ©Iyyae IIPOYHOCTh TaKUX COOPYKEHMiI ~ pacyeTHBIX CXeM, IIOJIHee OTpaxkalomux (axkTuyeckue
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HYDRAULIC ENGINEERING STRUCTURES AND PUMP STATIONS

CBOJICTBA ¥ 0COGEHHOCTM PabOTHI PEATbHBIX COOPYKEHMUIA.

VIIpolieHHble pacyeTHble CXeMbI JIMIIEeHbl BO3MOKHOCTHU
onucarb MHOTMe addexTs IIPOCTPAHCTBEHHO
paboThl peanbHBIX COOPYKeHWil. B cBsSI3M C 3TMM YacTo
MaTepuaq B KOHCTPYKLMM OKa3bIBaeTcCsl HepalyOHaJbHO
MCII0/Tb30BaHHBIM.

PemeHue  BbINIEyKa3aHHO  mpo6nemsbl, Hauboiee
TIOJIHO ¥ TOYHO MOXKHO ITOJYYUTh, MOJIB3YSICh UMCIEHHBIMU
MeTOofaMM, HalpyuMmep MeTOLOM KOHEUHBIX 3/1eMeHTOB
(MKD3) nnm metonom KoHeuHbIX pasHocTeii (MKP) [1-6].

Ha cerogHsimiHMII OeHb CYIIeCTBYeT psifi HayuyHBIX
paboT, KOTOpbIe MOCBSIIEHbI MCCIeNOBaHMUSIM HAIPSKeHHO
- J1edopMMPOBAHHOTO COCTOSIHMSI ¥ JIMHAMUYECKOTrO
MOBe/IeHMsI [PYHTOBBIX COOPYKEHMII KaK B IVIOCKOI, Tak U B
MIPOCTPAHCTBEHHO IIOCTAHOBKE.

CraTuuecKkoe HalpsKeHHOe COCTOSIHME U AVHAMMUYEeCKOoe
MOBeJleHNe Pa3NMUHbIX TPYHTOBBIX IUIOTMH B IUIOCKO U
MIPOCTPAHCTBEHHO} ITOCTAaHOBKE PacCMOTPEHBI B paboTax
[7-15], B  KOTOPBIX YYUTHIBAKOTCS  KOHCTPYKTUBHbIE
OCOGEHHOCTM  COOPYKeHWi, BJIaKHOCTHbIe  CBOICTBa
TPYHTa, B3aMMOZENCTBME COOPY>KeHUII C BOSHONM Cpemon
BOJOXPAHWWININA U APYTUE 0COGEHHOCTH COOPYKEHMIA.

B pa6ore [16] MeTOmOM KOHEUHBIX 3JI€MEHTOB
UCCIeyeTcsl HalpsDKeHHOE COCTOSIHME TPYHTOBBIX IIOTMH
MIpY CTaTUUYECKUX U OMHAMMUECKUX BO3LENCTBUSIX C YIeTOM
YIPYTO-IJIaCTUYeCKOro AedOopMUPOBaHMSI TPYHTA IJIOTUHBI
M TOJy4YeHHble YMCIeHHble DPe3ybTaTbl COIOCTABIISIIOTCS
C pesynbTaTaMM IIOJIEBBIX M3MepeHMii BsHbUyaHBCKOTO
3eMJIeTPSICeHMSI.

B pa6ote[17]MeTOI0MKOHEUHBIX Pa3HOCTEN MCC/IeIOBAHO
IIJIOCKO-HaMpPsDKeHHO-AeOpMUPOBAHHOE COCTOSIHME
TPYHTOBBIX IUIOTMH IIOJ, [AECTBMEM KUHEeMaThyecKoro
BO3/1eJICTBMS, IPUIOKEHHOTO B OCHOBAaHUM COOPYYKEHMSI.

B pa6ore mompo6HO MpoaHaIM3MPOBaHO UCIIONb30BaHMe
HeTpaAMIMOHHBIX MaTepuanoB (IPYHTOBBIX M KaMeHHBIX
cmeceit) st o6ecrieueHys yCTOUMBOCTY OTKOCOB IPYHTOBBIX
IIJIOTUH.

B pabore ¢ momomIpi0 MeTOJa KOHEUYHBIX 3E€MEHTOB
UCCIIeyeTcst cejicMuyeckast peakuust 6eTOHHBIX
TPaBUTALMOHHBIX IIJIOTMH B IUIOCKOJ IIOCTaHOBKe. B
pacCMOTPEeHHOJ  MOIEeNM  YYMThIBAeTCsS  COBMeCTHas
pabora mIOTHMHBI U QyHAAMEHTa C YYeTOM BOIHOI Cpebl
BomoxpaHmiuua. VccienoBaHO HaNpPSDKEHHOE COCTOSIHMeE
JL7IST OLL@HKM I1pefiesia POYHOCTY TUIOTUHBI.

BpaboTe onuchIBalOTCSI HAyYHbIE JOCTVKEHNSI M OCHOBHBIE
BBIBOJIBI, T.€. CUCTEMAaTMYeCKM 0060OUIAeTCsT HaKOIUIeHHBIN

OTIBIT CTPOUTEIBCTBA BBICOKMX KaMEHHO-3eMJ/ISIHbIX IVIOTUH,
06CYKIAI0TCSI OCHOBHbIE TEXHUYECKIE BOTIPOCHI, B TOM UMCTIe
YCTOMYMBOCTU

KOHTpOJIb medopmaliuii, MpocayrBaHus,

a) PacueTHas cxeMa rpyHTOBOJ IVIOTUHBI.

OTKOCOB, OIleHKa 6€e30MacHOCTM W JIpyTMe BOIPOCHI,
KacaroIyecs: TpyHTOBbIX TUVIOTHH.

Kak mokaspiBaeT 0030p, MCCIENOBAHUS HAPSKEHHO-
nedopmMuUpoBaHHOTO COCTOSTHUSI M OUHAMMUYECKUX
XapaKTepUCTUK TPYHTOBBIX COOPY)XEHUIl C  y4eTOM
KOHCTPYKTMBHBIX OCOOEHHOCTE!I ¥ peajbHO! paboThI
MUCCIIeNOBAHO  HENOCTaTOYHO, II03TOMY  ITpOBefieHNe
MCCIeIOBAHMS B 9TOM HaIpaBAeHUM PENCTABIISET OOTbIION
Hay4HBII MHTEpecC.

[IporHo3 moBeneHMsI TPYHTOBBIX COOPYKEHUI IOJKEH
OCHOBBIBATbCS Ha BO3MOXKHO 6ojiee IOJHOM y4YeTe BCex
(dakropoB, BaMsomMx Ha wux HIAC ¥ guHAMMUYECKoe
ToBeJleHye TIPYU Pa3InyHOM POie Harpy3o0K.

Vcxomss M3 BBINIEM3JIOKEHHOTO, JaHHas pabora
TOCBSIIIeHa Pa3paboTKe MaTeMaTU4ecKoil MOAenu mIjis
OIleHKAa OVHAMMUYECKUX XapaKTepUCTUK (COOCTBEHHBIX
yactot, ¢opM KosebGaHuil) TPYHTOBBIX IUIOTMH B
MPOCTPAHCTBEHHOI IIOCTAHOBKE C TIOMOIIbI MeETOMOB
KOHEUHBbIX 3JIeMEHTOB.

Metoppl. PaccmaTpuBaeTcsl IUIOTMHA, 3aHMMAaOIas
obbem V= V +V +V_ (V V. - 006b€M BepxHeii ¥ HIDKHEN
npusmbl, V, — 06b€M aapa) puc.l. OCHOBaHMe IJIOTUHBI X =
8,2, (B, X, - TII0WaAb OCHOBaHMS IO 6€PeroBbIM
CKJIOHaM, Y, — IUIONaAb OCHOBAaHMSI IO JIHY) JKeCTKO
3allleM/IeH0, a MOBEepPXHOCTU X, ¥,, ¥, — CBOOOJHBI OT
HamnpaxXeHusl.

MaremaTuueckasi  IIOCTAaHOBKa  3a[ayy  BKJIOYAeT
BapualMOHHOe YypaBHeHMe JlarpaHika, OCHOBaHHOe Ha
npuHnute Janambepa Buaa [5]

8A = —[ o,8e,dV - [ p,iGdV = 0
v v 1)

M KMHeMaTn4eCcKoe rpaHnvYHoe yCIoBMe
Xe) i u®=0, o

rne: X={X1,X2 ’ XS}:{X,Y,Z} ’ i7 ] :1; 2, 3.
O60611eHHbIVi 3aKOH 'yKa:

O = M8k Oyj + 21,8

3)
ureoMeTpnuecke COOTHOIIEHMST Komm:
1(ou, du,
g, = +
2(0x,  ox, )

31ech: Ty & KOMIIOHEHTbI TeH30pa HaIpsyKeHuil U Je-
dbopmarnyn, i = u,,u,,u; = u,v,w — BEKTOP IlepeMeIleHuii,
A M, — KOHCTAHTBI JIamM3 [/i1 N-TO Tesa IJIOTUHBL, &ii,, o &
— M30XPOHHbBIE BapualMy BEKTOpa rnepemMeniennit u gedop-
Maluii, p — TJIOTHOCTh MaTepuasa AJjsl N-TO Teja IIOTUHBI,
&.. — cuMmBos1 Kponekepa.

vy~

6) ITonnepeunbIit MPoGMIb IIOTUHBI

Puc. 1

Ne4(34).2023 Journal of "Irrigation and melioration"



IT'MAPOTEXHMKA MHIIOOTJ/IAPH BA HACOC CTAHIUSIJIAP

Penienue 3amaum o CO6CTBEHHBIX KOIe6aHMUSIX OJIst TpéX-
MEPHBIX TeJI MIIETCA B BUe

i(x,0)=i" (¥)e™
’ )
i ¥ — BEKTOP aMIUIUTYH, 3aBUCUT TOJBKO OT KOOPAMHAT
TOYEeK IJIOTUHBI.
ITocranoBka (5) B (1) - (4) CBOAUT pacCMaTpUBaeMylo 3a-
Jauy K IefiCTBUTEIbHOI BapyaIMOHHO 3a7ade 0 COOCTBEH-
HBIX 3HAUEHMSIX

- jc;éss*ijdv +’ jpnﬁ*sa*dv =0
\% \%

Xe) ;i) =0. ©)
r7e: O, — aMIUIUTY/,a HanpsbKeHUit; w — COGCTBeHHAS Ja-
crora; i — Gopma KoaebaHust IJIOTUHBI.

Takum 06pasoM, 3amaua O COGCTBEHHBIX KOJIeOaHMSIX
CBOOUTCS K OTBICKAHMIO KOHCTAHTbI w? M QPYHKUUUA i ¥
YIOOBJIETBOPSIIOLUIVX YPaBHEHMIO (6) TIPY JII06OM BO3MOKHOM
nepeMenieHnu Si. [Ipy OTbICKaHMM COOCTBEHHBIX (OPM MC-
IOJIb3YETCS YCIOBME HOPMUPOBKY COGCTBEHHBIX (DOPM.

It pelieHys TpeXMepHbIX BApMAIMOHHBIX 38134 (6) MC-
TI0/Ib3YEeTCSI METO/] KOHEUHbIX 3/1IeMeHTOB. [Ipy 3TOM 06/1aCTh,
3aHsTAasl TEJIOM, pa36MBaeTCs Ha TOL06IACT C PasIMUHbIMMU
(bU3MKO-MEeXaHMUECKMMY XapaKTePUCTUKAMM, 3aTeM IT0I0-
OmacTy pasdMBAIOTCS HA M30IMapaMeTpUYecKiie KOHEUHbIe
3JIEMEHTHI B BUZIE TTPU3MBbI C BOCEMbBIO Y3JIaMU B YIJIaX.

Ipouenypa MeTOma KOHEYHBIX 3/IEMEHTOB IT03BOJISIET
CBECTM BapMAaIMOHHYIO 3amauy (6) K anre6panyeckoii 3amaye
Ha COOCTBEHHOE 3HAUeHMe

[K1-@*[M] {u}=0

3pech: [K], [M] — MaTpuLbl )KeCTKOCTU M MaccChl.

[MopsoK 3TOro ypaBHEHMS 3aBUCUT OT KOJIMYECTBA Y3/I0B
06pa3oBaBIIMXCS B Ipoliecce auckpeTusaunnu MKD ncceny-
eMoro 06beKTa. YpaBHEHMe peliaeTcst MeTogamu Mioyuiepa u
KBaJ[paTHOTO KOPHSI.

PesynbraThl 1 06cykIeHMe. B pabore mcciemyeTcst cob-
cTBeHHbIe Kone6anust TymonaHrckoit u COXCKOM IPYHTOBBIX
wioTuH CpenHeil A3uy B TpeXMepHOJi ITOCTaHOBKE U IOJMY-
YeHHble pe3y/IbTaThbl CONOCTABIISIIOTCS C pe3y/abTaTaMy, I0-
JIyYeHHBIMU B IVIOCKOJ IIOCTaHOBKeE.

PacueTsl MPOM3BOOWINCH IO BBIOPAHHOI DPaCUETHOI
cxeMme (cM. puc.la), co cienylOUMMMY TeOMeTPUUEeCKUMU U
(usuxo-mexaHMyeckKMMM MapaMeTpamMy ISl UCCIeAyeMbIX
IUVIOTMH; @ UMeHHO: TyI0IaHrcKo TIOTUHBI - BbicoTa 180 M
Ha peke Tynonanr CyxaHAapMHCKOI 061acTU ¢ KO3pUIeH-
Tamu 0TKocoB m_=2,0 1 m _=1,9. dapo 2 u3 cyrmHKa, yrnop-
Hble IPU3MBI 2, 3 y/I0)KeHbI 13 TOPHOJ Macchl. B mepexonHbIx
30HaX MCIIO/Ib3yeTCs FaJIeYHMKOBBIN I'PYHT, @ BEPXHMUI OTKOC
YKpeIieH OTOGOpHbIM KaMHeM. ['peGeHb IUIOTMHBI MMeeT
wypuny 10 m, mmny 380 m u o guy B =150 m; Coxckoii

Y

TJIOTMHBI BBICOTOM 87,3 M mocTpoeHa Ha peke Cox B @epraH-
CKOJi 0611acTH, ¢ KO3GULMEHTaMy OTKOCOB m =2,5 1 m, _=2,2.
VIopHble IPU3MBbI - U3 TPAaBUITHO-TAJIEYHMKOTO TPYHTA, SIAPO
2 yIIOKeHO U3 CyIMHKA. [lepexoqHble 30HbI BbITIOTHEHBI U3
rajleuHyKa, a BepxHuUit OTKOC YKpeIuleH C MOMOIIbI0 TOPHOIA
Macchl . 'pebeHb IIOTUHBI MMeeT upuny 10 m, qnuny 487,3
M 1 110 IHy B =327Mm.

Pe3ynpTaTamu pacueTa 3/1eCh SIBJISTIOTCSI COOCTBEHHbIE Ya-
CTOTBI ¥ IPOCTPAHCTBeHHbIe GOPMBI KOJIe6aHU paccMaTpu-
BaeMbIX TUIOTVH.

AHanu3 monyyeHHbIX Pe3ynbTaToB 1Mo COXCKOM IUIOTU-
He TIOKa3bIBAeT, YTO MepBasi COOCTBEHHASI YacTOTa U COOT-
BeTCTByIOIIAs eMy (Gopma KomebaHuit TUIOTUMHBI B TJIOCKOIA
M TIPOCTPAHCTBEHHO MOCTAHOBKAxX IMOYTHM coBmajzaet. I[Ipu
9TOM Kosieb6aHMsI IJIOTUHBI POUCXOIST B INIOCKOCTU ZX.

HexoTopoe ymeHbllleHMe 3HaueHUsT COOCTBEHHON Ya-
CTOTBI Kosile6aHMit 06bsiCHsIeTCS TeM, uTO CoXCKasl IJIOTMHA
HaxOOMUTCS B JOCTATOYHO IIMPOKOM CTBOpe (OTHOILEHMe
L e/H=5,8).

[TosTOMY TJIOTMHA $SIBsIeTCSl Gosee TMOKOI U ee Kole-
6aHMST HOCSAT TPOCTPAHCTBEHHBIN XapakTep, OTpakaeMblii
BBICIIMMM M3TUOHBIMM (popmamy KonebaHMit rpe6GHS. A B
TYNOMAHTCKOI TUIOTVHE, ITepBble COOCTBEHHbIE YaCTOThI KO-
nebaHMi1 YBeMMUMBAIOTCS 10 CPABHEHMIO C YACTOTAMMU, TIOMTY-
YeHHbIMH B IJIOCKOJ TIOCTaHOBKE.

DTO OOBSICHSIETCSI TEM OOCTOSTENBCTBOM, YTO 3Ta IUIOTU-
Ha HaXOAUTCS B Y3KOM CTBOpe Lrpe6/H=2,O, U peasibHas IJIO-
TMHA SIBJIsSIeTCsl Goyee >KecTKOit, yeM paccMmaTpuBaemas B
IIJIOCKOJ MOCTaHOBKe. AHAIU3 MOCTPOEHHBIX GopM Koseba-
HMit a1t TYMOMaHTCKOM TJIOTMHBI TIOKA3bIBAET, UTO MepBbIe
yeThIpe GopMbI Kosle6aHM T TPEXMepPHOI IIOTUHBI TPOUCXO-
JST B IIOCKOCTM ZX ¥ COBIAAAIOT ¢ GOPMOit, MOTyUeHHOI B
IIJIOCKO¥1 IOCTaHOBKe.

Cnenytommye Tpu GOpMbI MUMEIOT TPOCTPAHCTBEHHBI Xa-
pakTep. BocbMas dhopma Toke MPOUCKOLUT B TUIOCKOCTU ZX
M COBIIQJIaeT C YeTBepTOoil GopMOit IIOTUHBI, TOTYUeHHOI B
IIJIOCKO¥ TIOCTaHOBKe U T.JI.

3akmrouyeHue. AHa/M3 NIOJTyYeHHbIX Pe3y/lbTaToB I10 UC-
CJIeIOBaHUI0 COGCTBEHHBIX KOeGaHMii IPYHTOBBIX IJIOTUH
TI03BOJIVIIA BBISIBUTD:

- OVHaMMYeCcKye XapaKTepUCTUKMU TPYHTOBBIX IIOTMH
CYIIECTBEHHO 3aBUCSIT OT COOTHOILEHMSI TeOMeTPUUeCKUX
pasmepoB coopykeHuii. C yBeimueHeM OTHOIIEeHMS Lrpeé/H,
Koyle6aHMsI CpeliHelt YacTy IJIOTMHBI MeHee 3aBUCST OT YCII0-
BUI1 3aKperieHus e€ K 6eperoBbIM CKJIOHAM;

- ISl OTpefeeHMs] HeCKOMbKMX HU3KUX COOCTBEHHBIX
yacToT COXCKO¥ TUIOTMHBI BO3MOXKHO MCIIONb30BaHMeE IIIO-
CKOJM pacyeTHOM mopjenu, a Ajisi TymoJIaHTCKOM IUIOTMHBI
He0oOXOIMMO MCII0Mb30BaTh TOJMBKO TPEXMEPHYIO PACUeTHYIO
MOZeb.
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T'MAPOTEXHMKA MHITOOTJ/IAPY BA HACOC CTAHISIJIAP

VIK: 621.67, 626.83

PACYET CUCTEMbI TEXHUYECKOTI'O BOJOCHABJXEHUSA
KPVYIITHBIX HACOCHBIX CTAHIINU

0.4.I'nosaukuii — 0.m.H., npogeccop, Hayuno-uccnedosamensckuii UHCIMuUnNym uppuzayuu u 600HbIX hpobiem,
P.P.3pzawes - 0.m.H., npoheccop, HUY «TawikeHmcKuii UHCIunym UHMceHepoe uppuzayuu u MexaHusayuu ceascKozo Xo-
3aiicmea», B.T.Xon6ymaes — accucmenm, Dicuszaxckuii noaumexHudeckuti uncimumym, H.M.Caudoea - npenodosames,
TawkeHmcKuii MexcOyHapoOHelli yHUSepcuinein ynpasaeHus u mexxonozuti, O.Toxcues — mazucmpanm

AHHOTaNMsS

Llesibi0 TTPOBOAMMBIX MCC/IENOBaHMI SIBISETCS pa3paboTKa ONTMMAIbHOTO BapMaHTa CXeMbl TEXHMUECKOrO BOIOCHAOKe-
HMsI, BBIOGDAHHOTO Ha OCHOBE CPaBHEHMST HECKOIbKMX BO3MOKHBIX pPellleHNIi. BJIOYHYI0 rmoarperaTHyio CUCTEMY TEXHUYECKOTO
BOJOCHAGKeHMSI PEKOMEHIYETCS MPUMEHSITh Ha CTAaHIIVSIX, 000PYAOBAHHBIX JIIOOBIM UMCIIOM OCHOBHBIX arperaTtoB ¢ 60bIIOi
rojiaue’i OCHOBHBIX HACOCOB, 6osee 5 m>/c. TIpy HaMUMK B BOZIE 3HAUMTETHBHOTO KOJMUECTBA HAHOCOB HA CTaHIMSIX HEOOXO-
JIMbI OTCTOHMKM Ha BOL03a60PHBIX YCTPOMCTBAX CHMCTEM TEXHIUECKOTO BOMOCHAGKEeHNsI. 3a/IMBKa BOOI HACOCOB, YCTAHOB-
JIEHHBIX BBIIIE€ YPOBHS MCTOYHMKA, MOXKET ObITh BIMIOJIHEHA TPV TIOMOIIY BaKyyM-HACOCOB, 3KEKTOPOB, METOLOM aBTOTIOA-
coca, Ipy MMOMOIIM BCACBIBAIOLINX TPYO C MPUITOAHITHIM KOJTEHOM WM 6aKOB-aKKyMY/ISITOPOB. ABTOPBI MCC/IEIOBAIN HOBYIO
CUCTEMY TEXHUYECKOTO BOJOCHAGKEHMST KPYITHOI HACOCHOT cTaHIy Kusniitemna ¢ mpu6opamy KOHTPOJIS M PACXOJOMEPOM Ha
MOJIBOASIIIEM TPYOOIIPOBOZE TEXHMYECKOTO BOJOCHAOKeHMsI. PacueT HaIeXKHOCTY PabOThI OTIVMCAHHBIX COOPYKEHMIT BKITIOUAET
HOBBIN KpUTEPUit HALeXHOCTH, 32 KOTOPBIN MIPUHSITA MyTHOCTb IIOTOKA Ha BBIXOJIe 13 OTCTOMHMKA.

KimroueBbie CJI0Ba: HACOCHI, CXeMbI TEXHMUECKOTO BOJOCHAGKEH ST, OTCTOHMK, TPMOOpaMM KOHTPOJIST, TOABOASIINIL TPY-
60IPOBOJI, MYTHOCTD ITOTOKA.

YIRIK NASOS STANTSIYALARINI TEXNIK SUV TA’MINOTI
TIZIMINING XISOBI

O.Y.Glovatskiy - t.f.d., professor, Irrigatsiya va suv muammolari ilmiy-tadqiqot instituti, R.R.Ergashev - t.f.d., professor,
"Tashkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti» Milliy tadqiqot universiteti,
B.T.Xolbutayev — doktorant, Irrigatsiya va suv muammolari ilmiy-tadqiqot instituti, T.M.Saidova - Toshkent xalqaro
moliyaviy boshqauv va texnologiyalar universiteti o‘qituvchisi, O.Tojiyev — magistrant

Annotatsiya

Yirik nasos stantsiyalarini texnik suv bilan ta’minlash sxemalari bo‘yicha ma’lumotlarni solishtirish asosida maqbul
usulni tanlash o‘tkazilayotgan izlanishlar magsadini tashkil etadi. Suv sarfi 5 m%/s. dan katta bo‘lgan nasos stantsiyalarida
nasos agregatlarining sonidan qatiy nazar, har bir agregatni alohida texnik suv bilan ta’minlash tizimini tatbiq etish tavsiya
etiladi. Suvning tarkibida loyqa miqdori yuqori bo‘lgan holatlarda texnik suv bilan ta’'minlash uchun suv olish manbalarida
tindirgichlar ko‘zda tutiladi. Suv manbalaridan yuqorida o‘rnatilgan nasos agregatlarini texnik suv bilan ta’minlashda vakuum-
nasos, ejektor, so‘ruvchi quvrlarda o‘rnatilgan tirsaklardan, avtoso‘rish tizimlaridan yoki sig‘imga ega bo‘lgan idishlardan
foydalaniladi. Mualliflar tomonidan "Qiziltepa" nasos stantsiyasida suv sarfini nazorat qilish qurilmalari o‘rnatilgan texnik suv
bilan ta’minlashning yangi tizimi o‘rganilgan. Ko'rib chiglgan texnik suv bilan ta’minlash tizimining ishonchliligini hisoblashda
tindirgichdan chigayotgan suvning loyqaligi inobatga olingan.

Tayanch so’zlar: nasoslar, texnik suv bilan ta’minlash tizimi, tindirgich,nazorat qurilmalari, suv keltirish quvuri, suvning
loyqaligi.

CALCULATION OF TECHNICAL WATER SUPPLY SYSTEMS
FOR LARGE PUMPING STATIONS

0.Y.Glovatsky — Doctor of Technical Sciences, Professor, Research Institute of Irrigation and Water Problems, R.R. Ergashev
— Doctor of Technical Sciences, Professor, National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”, B.T.Kholbutaev - assistant, Jizzakh Polytechnic Institute, T.M.Saidova - lecturer, Tashkent
International University of Management and Technology, O.Tojiyev - magistrant

Abstract

The ongoing research aims to develop an optimal variant of the industrial water supply scheme, selected based on a
comparison of several possible solutions. It is recommended to use a block-by-aggregate technical water supply system at
stations equipped with any number of main units with a large flow of the main pumps, more than 5 m?%s. If there is a significant
amount of sediment in the water at the stations, settling tanks are needed at the water intake devices of the technical water
supply systems. Filling with water from pumps installed above the source level can be performed using vacuum pumps, ejectors,
the self-suction method, using suction pipes with a raised elbow, or storage tanks. The authors investigated a new process
water supply system for a large pumping station in Kiziltepa with control devices and a flow meter on the service water supply
inlet pipeline. The calculation of the reliability of the operation of the described structures includes a new reliability criterion,
which is taken as the turbidity of the flow at the outlet of the settler.

Key words: pumps, technical water supply schemes, settling tank, control devices, supply pipeline, flow turbidity.
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HYDRAULIC ENGINEERING STRUCTURES AND PUMP STATIONS

BBe,r.leHMe. IMoTpe6GHOCTh B TEXHUUECKM YMCTOI BOIE
IJIST  OXJIAKOEHMsI M CMasKyM TeXHOJIOTMUYEeCKOro
06OpYIOBaHUSI AKTYaJIbHO He TOMbKO [JIST HACOCHBIX
CTAHIMI, HO M JISI BCEM CUCTEMBI TUIPOIHEPTETUKIN.
B wHacrosimiee BpeMs Tpe6GOBaHUSI K 06OPYAOBAHUIO
CUCTEMBI TEXHMYECKOTO BOJOCHAOKEHMS IIPUHUMAIOT
110 IaHHBIM 3aBOHOB — M3TOTOBUTENE. B COBpeMeHHBIX
YCOIOBMSIX ~ HEOOXOIMMO — MCIIOMb30BaTh  PeKOMeHAAIu
y36eKCKMX MHKEHEPOB IO PEKOHCTPYKIUYU ITUX CUCTEM
Ha JeNiCTBylomux HacocHex craHuuii (HC) ¢ wenbio
VIYUYIIeHUsT UMX SKCIUTyaTallMOHHBIX ITOKa3aTesneil. ABTOPbI
VICTIONTb30BAJIM OITIBIT TTOBBIIIEHMSI YCTOWUMBOCTY PaGOThHI
CUCTEMbI TEXHMUECKOTO BOmOCHabGkeHust KpymHbIXx HC Ha
Amy6yxapckom (ABMK) u Kapumuckom (KMK) KackamoB
[1, 2]. Ha atux HC Tpe6yeTcs PeryispHO OCYIIECTBJISITh
TIPOMBIBKY TTOPOTOB TOPM30HTAIBHBIX COOPYKEeHMH, KaMep
OTCTOMHMKOB M BepPTUKAIbHBIX IT€CKOJIOBOK. HeoOXommmo
BEeCTM TIHIATeJIbHOE HabIIoeHye 3a TIUApOMAallMHAMM, B
YACTHOCTY 32 a6pa3syBHBIM M3HOCOM JIOTIACTE U YTUIOTHEHWIA,
yTO oOecreuyMBaeT MCIPABHOCTb BCEro  KOMILIEKCA
TEXHOJIOTMYECKOTO 060PYIOBaHMSI CTAHIIMIA, HaIEXKHOCTb U
6€30TKa3HOCTh PaboThl 060PYIOBAHMS. DTO SIBJISIETCS OTHUM
13 HauboJee BaKHbIX TTOKa3aTesieil KauecTBa 060pyI0BaHMUs
Y YPOBHSI €r0 dKCIUTyaTalyn.

Mertop. B craThbe JICTIOSIb30BaHBI MEeTOIVKI
MMPOEKTUPOBAHMSI  3JEMEHTOB CHUCTEMbBI TEXHUUYECKOTO
BOOCHA6KEeHMST HACOCHBIX arperatoB. MeTomojormyeckie
OCHOBBI TIPOBOJIMMBIX MCC/IIOBAHNIT 6a3MPYIOTCST HA OIBITE
9KCIUTyaTalMy HACOCHBIX CTAHIMII C YUYETOM CJIOKHBIX
u3nUecKkux sIBIeHMI, BOSHMKAIIINX B YCIIOBUSIX KOMITJIEKCa
(akTOpOB 3amINUTHI BCIIOMOTATENbHBIX CHCTEM Hacoca OT
IUIaBHMKA ¥ HaHOCOB. MeTombl MCCIemOBaHMUII BKIIOUAIOT
B cebs 0606IIeHre MMEIIUXCS HATypHBIX MaHHBIX C
MCIIO/Ib30BaHMEM COBPEMEHHBIX TEXHUYECKUX MPUbOpOB,
OTyOIMKOBAaHHBIX MaTePUAOB TPOBEPKM IKCIIEPUMEHTOB
BHeJpeHMSI HOBBIX 3JIEMEHTOB [3, 4].

Crioco6 KOHTPOJISL AMHAMMKM 3aMIeHUS BOLOEMOB
3aK/TIOYAEeTCs B OIpeIe/eHNM depe3 3aJaHHble MHTEePBaJIbI
BpeMeHM BeCOBOTO copepkaHMsl (Gpakumii HaHOCOB
mpu  u3MepeHun GU3NYECKUX I[apaMeTpoB Cpembl Ha
oTIpefieNIeHHO¥ Iy6uHe Bogoema. C 11eTbI0 OCYIIeCTBIeHNUS
BO3MOXKHOCTM HEIMPEPhIBHOTO KOHTPOJISI ¥ ITOBBIIIEHMUS
TOYHOCTM M3MEpPEeHUI IpeaBapUTEIbHO

MOLEINPYIOT

ripodwib BomoeMa 1 11t Gpakiuii Ha JHO BOAOEeMa B MOJIENIN
COOpPY>KeHUSI U B peajbHOM IOTOKe, Jjajiee B MUCCIeAyeMOM
BOlOEMeE TIPOV3BOAST M3MepeHMe BeaMuMHbl 06beMHOI
KOHIIeHTpauuy Gpakinii, BbIMAJAIONINX B 0CAJOK.

Pe3ynbTaThl M 0GCYKAEHMS. B 3aBMCUMOCTM OT UMCIIa,
MoJauy ¥ MOILHOCTM OCHOBHBIX arperatToB Ha HC MOsKHO
TIPUMEHSITh TPU CXEeMbl TEXHUUYECKOTO BOJOCHAGKEHMS:
LIEHTPAJIN30BaHHYIO, TPYIIIOBYIO " GJIOYHYIO.
LleHTpanu30BaHHYIO0 CXeMy, KaK MPaBUJIO, NPUMEHSIOT
Ha CpegHMX M KPYIIHBIX CTAHLMSX C TMOJaveli BOOBI B ITY
CUCTEMY CITeIMaTbHBIMM HAcOCaMM TIOAKAYKM C 3a60pPOM
BOJIbI M3 IBYX HAITOPHBIX TPYOOIIPOBOAOB (puc.1).

ABTOpBI MCCIEOOBaIM HOBYIO CUCTEMY TEXHUYECKOTO
BomocHabxkenuss HC Kusunrenna ABMK ¢ maHomeTpamu Ha
TPyGOIPOBOIAx C 3aABVWKKaMu (puc.2a) U pacxofmoMepoM,

YCTAaHOBJIEHHBIM Ha MOABOIAIIEM  TPYGOMpPOBOIE
TEXHUYECKOTO BOJOCHAGKeHMS (puC.26).
Boma 3abupaercsi ¥3 HAMOPHBIX TPYyGOMPOBOJOB

OCHOBHBIX HACOCOB, OUMILIAETCSI B JBYX He3aBUCUMMbIX
IPYIIIax CeT4YaThiX (QUIbTPOB, TMOAKIIOYEHHBIX K OOIIei
maructpaau. OT 3TO¥ MarucTpaau MpeaycMOTPEeHbI OTBO/IbI,
060pymoBaHHbIE 3aIBMKKAMM C 3JEKTPONPUBOAOM, IIO
KOTOPBIM BOJA TIOJAETCS K BO3AYXO- M MAaCA00XIagUTesIM
OCHOBHBIX JIeKTpoABuUraTenei (puc.3).

Mo JaHHOI cXemMe BO3MOKHbBI pasanuHbie MOAMMUKALINA.
Hampumep, mocTaBMB Ha MaruCTPaJbHOM TPYyOOIIPOBOJE
3a[BVKKM, BMECTO II€HTPAJIM30BAHHON CHUCTEMBbI CXeMbI
MOSKHO TTOTYYUTh TPYTIIIOBYIO. [Ipy epekauke 3arpsisHEHHO
BOZbI TEXHUYECKV UMCTYI0 BOAY IJISI CMa3KM MOAIIMUITHUKOB
OCHOBHBIX HACOCOB CleqyeT OpaTb U3 OTHEIbHOTO
OTCTOVHMKA. Bomy MOXHO 3a6upaTh He W3 HAIOPHBIX
TPYGOIIPOBONIOB, a U3 HIDKHEro 6beda. B aToM cryuae 6ymeT
MMeTb MeCTO pa3ze/ibHasl CUCTeMa CXeMBI.

OmucaHHYI0 CXeMy MCIIONb3yIOT Ha CTAHUUSIX C
JIIOOBIM YMCIOM arperaTtoB. [PYIIIOBYIO CHUCTEMY CXEMbI
TEXHUYECKOTO BOAOCHAGKEHMSI MCIIOMb3YIOT HA CTAHIMSIX
TIPY YMCJIe OCHOBHBIX arperaTtoB 6osee Mty [5, 6]. ABTOPBI
npoBoawn ucciaegoBanus Ha HC ¢ gecsiTbl0 HACOCHBIMU
arperatamu Kuswmirema 82 B17, B 20-13/45, HC-7 KMK
1600B-10/40, 2400B-25/25.

B aTom ciyuyae, yTOGBI MTOBBICUTb HAZEKHOCTb CHCTEMbI
¥ YMEHBIINTh HEPaBHOMEPHOCTh PACXOHOB, CUCTEMY CXEeMbI
pa3gensiioT Ha HEeCKOJIbKO TPYIIT MCXOMS M3 pacyera, 4To
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1 - mpybonposod cucmemoi; 2 — kaanat; 3 — 80003ab6op U3 HaNOPHvIx MpPyoonpoeodos;

4 — mpy6onposod om cneyuaibHuLX OUUCMHBIX COOPYHEeHULl; 5 — usmepeHue nepenada dasne-
HUs 6 punempax; 6 — uasmpsl; 7 — 3adeuxcku; 8 — maciooxnadumenu; 9 — cmpyiiHvle pene;
10 - 8030yxooxnadumenu 0CHO8HbIX 3nekmpodsuzamereti; 11 — Hacocsl NOOKaAuKU
Puc.1- Cxema mexHuueckozo 6000CHA0}CeHUS1 KPYNHOII HACOCHOTI cmaHuyuu
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Kak[asl TpyIna o0CIyKMBaeT He 6ojiee YeThIpeX OCHOBHBIX
arperatoB. Bce rpymnmbel aBTOHOMHBI, HO MMeIOT oO6Ilee
BO[I03a00PHOE YCTPOICTBO.

Ha KpymHBIX CTaHUMSIX MpeLycMaTpPUBalOT He MeHee
JByX HE3aBMCUMBIX BOJ03a00PHBIX YCTPOWCTB, JOCTYITHBIX
IJIsT OYMCTKM ¥ OBGOPYIOBAaHHBIX COPOYAEPKUBAIOUIVMU
pelleTkamMM WM KPyHMHOsSTUeMCThIMM ceTkaMu. CeTdaTble
GuapTpbl [T OYMCTKM BOABI OT BOZOPOC/IE U TpaBbl
YCTaHaBIMBAIOT BOIM3M BOZ03aBOPOB TaK, YTOObI MOXKHO
ObUIO OUMINATH ¥ 3aMEHSTb 000/ M3 HUX, He Hapylias
paboThI BCeit CUCTEMBI.

s CUCTEMBI TeXHUYECKOTO BOIIOCHA0KEHMS
MIPUMEHSIOT [[eHTpo6ekHbie Hacochl TurmoB K, KM u ]I
WIX TIPU CIIELMUATbHOM OOGOCHOBaHMM — BEPTUKAIbHbIE
norpysHsle [7, 8]. U1cI0 HACOCOB [O/DKHO ObITh He MeHee
IByx (OOMH M3 HMX pe3epBHbIII C aBTOMaTUUYECKUM
nepek/joueHreM) [IJis LeHTPAINM30BAaHHOM MM T'PYIIOBOM
cxeMbl. IIpy GOBIIOM YMCIe OCHOBHBIX arperaToB (IATb U

a

60s1ee) YNCIO HACOCOB YBEIMUMBAIOT 0 TpeX. [Ipu 610uHOIi
CXeMe CXeMbl TEeXHMUYECKOTO BOJOCHAGKeHMS IOITyCKAeTC s
yCTaHaBAMBATh OAVH HACOC Ha arperar Ipy yCIOBUY, UTO Ha
CTaHIMM TIPeSyCMOTPEH CKJIAJ, C pe3epBoM 1—2 KOMIIEKTa).
VcTaHaBIMBAIOT HACOCHI TEXHUYECKOTO BOJOCHAOXKEHUS
HJDKE MMHMMAaJbHOTO YPOBHSI BOJbI B MCTOUYHMKE WIN C
YCTPOJMCTBOM aBTOMaTM4eCKOTO 3a/11Ba Hacoca.

3anMBKa BOJOJ HACcOCOB, YCTAHOBJIEHHBIX BbIIIE
YPOBHSI VICTOYHMKA, MOKeT OBbITh BBIITOHEHA ITPU MOMOIIU
BaKyyM-HaCOCOB, 2KeKTOPOB, METOJIOM aBTOIIOACOCA, MpU
MOMOIIM BCACBIBAIOIIMX TPYO C MPUIIOTHSATBIM KOJIEHOM
iy 6aKOB-aKKyMY/ISITOPOB. Hacocsl ¢ MOMOIIBIO POTOPHBIX
BaKyyM-HAaCcOCOB 3aJMBAIOT HA HAaCOCHBIX CTAHLMSX JIFOOOIA
MOITHOCTU. [Ipy 4dacTeiX Myckax (HEeCKOIbKO pa3 B CYTKMU)
PeKOMeHIYIOT MCIIO/Nb30BaTh B BaKyyM-CUCTeMaX BaKyyM-
KOTJIbI, KOTOPBIE 06eCIIeuBaIOT IOCTOSTHHBIN 3aJIMB HACOCOB
BOJ0Ji I TOTOBHOCTb UX K ITyCKY (pUC. 4).

Puc. 3. TDYGOHDOBOJIBI TEeXHUYECKOTO 06ecIreueHms JIeKTpoaBuUraTesnd (mogaua
Mac/ia ¥ OTBOJ, TEXHUYECKOM BOJbI)
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1— OCHOBHbIE HACOChI CUCTEMBI; 2 — HACOC BEPTUKAIBHOIO OTCTOHMKA;
3 — BaKyyM-HacCOChI; 4 — BOJOOT/AEIUTETb BAKYYM-HACOCA; 5 — 3a/IMBOYHBIN BEPTUKAJIb-
HBIJ OTCTOMHUK; 6— BO3YyIIHAsI MarucTpasab; 7— BaKyyM-KOTel;
8— curHanmMsaTop ypoBHS; 9— KianaHbl BBIITYCKA BO3IyXa.
Puc. 4- CxeMa 1ieHTpaJIM30BaHHOM 3aJIMBKM HAaCOCOB

3a/MBaTh HAcOChl TIPM TIOMOIIM  BOJOBO3IYIIHbIX
KEKTOPOB 11eJ1eC000Pa3HO MPU OTHOCUTETbHO HEeOOJIbIION
BBICOTE BcachiBaHMSI [0 2,5 M). [IIsT IATaHUST 33KEKTOPOB
PEeKOMEeHIYIOT  MCIIO/Nb30BaTh  BOAY M3  HAINIOPHBIX
TPYGOIIPOBOMIOB WM OT CIIEHMATLHOTO BbHICOKOHAIIOPHOTO
Hacoca.

Ha craHiusx, roe NpeaycMOTpeHa MOCTOsSIHHAs pabora
OIHOTO arperaTta, MOXHO TPUMEHSTb TaK Ha3bIBaeMbIii
MeTop, aBTomoncoca. B aToM  ciyyae  BcachIBamOIIMIA
nmaTtpybok paboTaoliero Hacoca COeIVHEeH C MaTpybKroM
Hepa6oTawIlero Hacoca, co3laBas B HeM HeOOXOmMMBbIii
BakyyM. [logaya Bakyym-HacoCOB,

Q=HWK/TH h, ) (1)

rae: H - ypoBeHb BOZIbI B aBaHKaMepe, M;

Q - 06BEMHBII pacxof KUIKOCTHU Yepes Hacoc, M3/c;

T - Bpemd, C.

Kosdbdunyent K BpiGMpaeTcs U3 YCIOBUSI TOTYYEHUS
MMUHMMYMa OTHOCUTEIbHOM CKOPOCTM BXOHa YKUAKOCTU
B pabouee Kojeco. B 3TOif cxemMe OTCYTCTBYeT 3alllATa

OoT 1wiaBHMKa. [Ipu  aKcIulyaTauuu  UCIOAB3YeTCs
KOMOMHMPOBaHHOE COpO3aIIuTHOE YCTPOWCTBO
BOM03a60pHOTO coopykenwms [9, 10].

OnTumManbHbII BapuaHT CXeMbI TEeXHUYECKOTO

BOMIOCHA6KeHMST JO/KEH GbITh BbIOpAaH HAa OCHOBE CpaBHEHMST
HECKOJIbKMX BO3MOXKHBIX pemtenuii [11,12].

bioyHyo  (moarperaTHylo) CUCTEMY TEXHUYECKOTO
BOIOCHAGKEHMS TPUMEHSIOT Ha CTAHIUAX, 060PYIOBaHHBIX
JIIOOBIM YVCIIOM OCHOBHBIX arperaToB C IOfaueii OCHOBHOTO
Hacoca 6omee 5 m%/c. IIpy HalMuMK B BOJE 3HAUUTEIBHOTO
KOJIMYECTBA HAHOCOB Ha CTAHIMSIX HEOOXOIMMbI OTCTOMHUKM.
CucreMbl TEXHMYECKOTO BOJOCHAOGNKEHMS COCTOSIT W3
BOZI03a60PHBIX YCTPOWCTB ¥ OTCTOHUKOB (PUC.5).

Ha HC Kwusmitena BbIIOJIHEH MOJE€PHU3MPOBAHHbIN
OTCTOHUK  CUCTEMbI TEXHUYECKOTO  BOAOCHAGKEHMS.
IMog, MHOM OTCTOMHMKOB IIPOXOMASIT TPU >Keie300eTOHHBIX
rajiepeu, NOJal0IIMX BOLY K TPEM arperatam (pPuUcC.6).

B 3panmsax HC ucnonb3yloT BepTUKaJbHbIE OTCTOMHUKMN,
Ha3plBaeMble B OKCIUIyaTallMM TECKOIOBKaMu (puc.4).
Ilnomanb ornepeyHoro ceueHus BepTUKaIbHOTO OTCTOMHMKA
BK/IIOUAET TUIOUIAAb 30HBI OCAKAEHMS U TIIOWAgb KaMepbl
XJIOTTbeoOpa3oBanus. IIOMAnb 30HbI OCAKIEHMS CIeqyeT
ompenensTh 1o hopmye:

F=$Qo, @)

§ 7
===l
7 laly|

I

.gg_

E \ L
r—— \\
ﬁ v =

g 7

1 — nodsodawuti kanan; 2 — agaHkamepa; 3 — copoyoepicusa-
oujee coopyxeHus; 4 — 30anue; 5 — HanopHwlii mpy6onposod;
6 — 80008bINYCKHOE COOPYIHEHUE; 7 — OMCMOLHUK CUCMeMbl
mexHuuecKo2o 8000CHabx ceHUs; 8 — Hanpasasujue CmeHKuU.
Puc. 5- KoMmnaHOBKa COOPYKeHMiT HACOCHO CTaHIUMU

roe: B - KoO3hPUIMEHT O0O6BEMHOIO WMCITOJIb30BAHMS
OTCTOVHMKA, IPMHMMAaeMblii B mpenenax 1,3-1,5 (HVOKHMI
npezes — AJjisl OTHOLLeHNs AuaMeTpa K BbicoTe 1,0, BepxXHuii -
ISt OTHOIeHMs 1,5). BbICOTY 30HBI OCakIeHMS] TPUHUMAIOT
B IIpefieniax oT 4 10 5 M, OTHOILIeHMe T1MaMeTpa OTCTOMHMKA K
BBICOTE €ro 30HbI OCaKAeHMs — He 6ostee 1,5.

Pacuer HameXHOCTM DPAOGOTHI OMMCAHHBIX HAHO-
COTPAHCIIOPTUPYIOLINX  COOPYXKEHUIA U OTCTOMHUKOB
BKJIIOUAaeT HOBBINi KPUTEpPUii HaLeXKHOCTM 3a KOTODbIii
MpUHSITA MYTHOCTb IIOTOKA Ha BbIXOJE M3 OTCTOMHMKA.
JlinHa ocaxkpeHusi HAHOCOB OIIpefessieTCs 0 YpaBHEeHUIO
JIVHAMMKN OCaKIeHMS:

L — VH plla’-l _ pkou

Saem Prar = Py 3)
rae: V, H— cpenHsist CKOPOCTD U IJTyOMHA TTOTOKa;
9. — CKOPOCTb TIAfeHNST YACTUI] HAHOCOB B TYPOYJIE€HT-

yact

Q-
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TMIPOTEXHUKA MHIIOOT/IAPU BA HACOC CTAHITUSJIAP

HOM ITOTOKE;
Pruaes Proy — HaUATbHAS ¥ KOHEYHAS! MyTHOCTD TI0TOKA Ha
BXO[I€ M BBIXOJIE M3 OTCTOMHIKA;
Py, — KPUTMYECKAsT MYTHOCTb IOTOKAa B OTCTOMHMKE,
COOTBETCTBYIOIAsl €r0 TPAHCIIOPTUPYIOLIEH CIIOCOOHOCTH 1
ormpeessiemMast Ha OCHOBe hopmyi:

—2 z-c_ﬂr)(f /EA Z

Y
Goon = PrQo0nPos H o

oon_, "¢
>

tA - ﬂoe /UA t()(m Uc (4)
TC _ﬂo"’ /UA .'66'3 . Vs3
fA—ﬂos/UA 7, Ua (5)
rae: q,,, » 4,,, — NPeNeIbHbIi BECOBOJ PACXOM, JOHHbIX U
B3BEIIEHHbIX HAHOCOB;
p,— TUIOTHOCTD PYC/IOBBIX OTVIOKEHUIA;

e = pr P@sqm; ﬂmﬂae

M os» [ — cpepnue pasmepbl MOOBWKHBIX M B3BEIIEHHBIX
dbpakuui rpyHra;
P,, P,, — OTHOCKTENIbHOE BECOBOE COMEPKaHMe MOABVIK-
HbIX U B3BeIIeHHbIX ()pPaKuMii IPYHTa;
U , YCpenHeHHOe 3HaueHMe JOHHOM CKOPOCTH MOTOKa;
¢, ., € — IHA CKAUYKOB IOHHbIX M B3BEIIIEHHbIX HAHOCOB
3a BpeMs tOH;
t, — IJIUTEJILHOCTD CPbIBA YACTMUII;
7, — IJIUTENILHOCTb BBIOPOCOB IPOJOIBHOM COCTABIISIO-
1e¥i TOHHO¥ CKOPOCTH ;
V_ = 4acToTa B3BEIIMBAHMS COPBAHHBIX YaCTMII.
Ha ocHoBanun AHAIUTUYECKMX, HATYPHbIX Y MO E/IbHbIX
UCCIeIOBaHMIA TIOJyYeHHbIE 3aBMCUMOCTY TPAHCIIOPTUPY-

I0IIel CITOCOGHOCTH /ISl MOJepHMU3AL MM PAbOThl TOTOBHBIX
OTCTOMHMKOB TIOABOASIIMX KaHanoB HC MO3BOMSIOT MOBBI-
cuTh 3 HeKTUBHOCTD yIpaBieHus] paboToii OPOCUTENbHOI
CUCTEMBI .

3aknouyeHue.

1. B HacTOs11I€€ BpEMSI MTOBBIMIAIOTCSI TPEGOBAHMS K 060-
DPYIOBaHMIO CUCTEM TEXHUYECKOTO BOJOCHAOKeHMs Haco-
CHBIX CTaHLMIt. [IOTPeGHOCTDb B TEXHUUECKU YVCTOI BOJIE ISt
OXJIXKJEHMSI M CMa3Ku TEeXHOJIOTMUeCKOTOo 060pynoBaHUS
aKTyaJbHO He TOJIbKO JJISI HACOCHBIX CTaHIMIt, HO U JIJIST BCeii
CUCTEMbI TUPOIHEPTETUKN. B COBPEMEHHBIX YCIOBUSIX Pa3-
pabaThIBAIOTCS PEKOMEHIAIMY 10 PEKOHCTPYKIIUY ITUX CH-
CTeM C TOPOTaMy B TOPU30HTATBHBIX COOPYKEHUSIX, KAMEPax
OTCTOMHUKOB U 3JIeMEHTaxX BePTUKAIbHBIX IECKOJOBOK Ha
JECTBYIOIMX HACOCHBIX CTAHIIVSIX.

2. ABTOpBI UCCIeNOBAIM HOBYIO CUCTEMY TEXHUUECKOTO
BOJOCHAGKEHUST KPYITHON HAcOoCHOW craHuyy Kusuiarema
¢ mpubopaMy KOHTPOJISI M PACXOLOMepOM Ha MOJBOJSIEM
TPyOOIIPOBOJie TeXHUUYECKOTO BomocHabkeHMs. OTMCaHHYIO
CXeMy TeXHUYECKOrO BOJOCHAOKeHMS MCTIONb3YIOT Ha CTaH-
LUSX TIPYU YMCIe OCHOBHBIX arperaToB Gojee msaTu. B sTom
cTydae, 4To6bl MOBBICUTh HAEXKHOCTh CUCTEMbBI U YMEHb-
IMIUTh HEPABHOMEPHOCTh PACXONIOB CUCTEMY pa3fesisioT Ha
HECKOJIbKO TPYII UCXOMs U3 pacueTa, YTo Kakjaas Tpyia
06CTYsKMBAET He 6ojTee yeThIpeX OCHOBHBIX arperaTos.

3.PacueT Ha@KHOCTM PabOTHI OTMCAHHBIX HAHOCOTPAHC-
MOPTUPYIOIUX COOPYKEHMIT U OTCTOMHMKOB BKITIOYAET HO-
BbIIf KpUTEPUit HAEKHOCTH, 38 KOTOPbIi IPUHSITA MYTHOCTb
MIOTOKA Ha BBIXOJle M3 OTCTOMHMKA. [IIMHA OcakIeHMsI HaHO-
COB OIPEZENSIeTCs 10 YPaBHEHUSIM TMHAMMUKY OCAKIEHMSI.
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OKUII OJIIU TACMAJIN ®PE3AJIAIL, TOMYNJIATUD
CYFOPHUII KYBYPUHU JKXOUJTAIITUPHUII BA DKUIII
NMKOH/IN KOMBUHANNSAJTANTAH ATPETAT SAPATUII

B.ILIIaiimapdanos — m.¢.0., npogeccop, I1.T.Bepoumypamos — PhD, douenm, /I.M.Py3ues — cmax;cép-accucmerm,
“Towkenm uppuzayus éa KUULI0K XYHCAIUZUHU MeXAHU3AUUANAW MyXaHOUCAapu uHcmumymu” Munnuii madkukom
yHU8epcumemu

A.IIL Paxumoe - “BMKE - Azpomaiu” OAJK 6our Koncmpykmopu

AHHOTaLIMA

Maxkosnaia SKUII OIIUAAH TYTIPOKHY TacMasy dhpesaiall, TOMYMWIATUO CYFOPUII KYBYPYHM SKOVMIAIITUPUII Ba 6GMpaTyaa ypyF
SKUII MMKOHJIM KOMOMHALMSUIALITAH arperaT KOHCTPYKIMSICY Ba UIILJIAII JKapaéHIapy U3JIaHUIIUIapY HaTVKaIapy KeJITUPUIITaH.

Takand 3TUIaETrad MalllMHa[a TEXHMK SKMH/IAP YPYEIapUHM SKUIIIAH OIIMH TYITPOKKA hpe3ain UILIOB Gepulir, TyITa Iia-
K/UTAHTMPUIL, TOMUYMIATUG CYFOPUII KyBYPUHM ITYIITA YCTUTa OYiilaMacura >XOiIallTUPUIIT Ba 61paTyiia ypyF SKMII 6Mp BakTaA
6axkapmiany, y 1,4—2 cuHdau TpakTopiap 6MaaH arperaTaaHaIn.

Arperar 6axopry Ba KaiiTa SKUII TEXHOJIOTMK KapaéHiapyaa UIUIATMINIITa MY/DKJUTAHTaH 6Y/110, TYITPOKHM TYpMAaJall Ba
MOJIAJIaI JKapaéHuapy YpHuaa XaM UIUIaTWIagn. Y KK BAPUAHTAA UILIATVIIMINM MYMKVH: ITyLITa TaiépJiani Ba TOMIUIATIO
CYFOPUII KYBYPUHM SKOMIAIITUPUIIT XaM/a ITyIITa Taiiépiialil, TOMUMIaTUO CYFOPUII KyBYPUHM SKOMIAIIITYPUII Ba 6MpaTyia ypyF
9KUIIL. Arperat aHbaHaBMii HIyArop/all Ba MHHOBALMOH TYNPOKHM aFgapMacAaH IIyAropall XoaaTiapyuaa XaM UIIaTUIUILNA
MYMKMH. ArperaTH/HT 61p YTuiaa 6emrTa ornepaiys 6akapuill MMKOHMUSTI MaBKy/, 6y 5ca SHeprus Ba pecypcTeskaMKOPINK-
HM Gepajin.

TasH4 cy3/71apy: KOMOVHAIVSUIAIITaH MaIIHA, arperat, Gpe3asall, MyITa, TOMYMIATUII KyBYPH, SKUIIL.

PA3PABOTKA ATPETATA NJIi IIPEJIIOCEBHOI
ITOJIOCOBOU ®PE3EPOBAHMUE ITOYBbI, YK/TAOKA IIJIAHTA
KAIIEJIBHOTO OPOIIEHNVA 1 BOSMOXHOCTMU ITOCEBA
CEMSH

B.ILIIatimapdanos — 0.m.H., npogeccop, IL.T.Bepoumypamos — PhD, douenm, /I.U.Py3uee — cmascep-accucneHm,
HauyuonansHolii uccniedosamensckuii ynusepcumem «TawkeHmMcKuii UHCMUNym UH»3ceHEPO8 Uppuayuu U MexaHu3auuu
CenbCKo20 xo3sticmea»

A.III Paxumos — AO «BMKB-Agromash» znaeHslii KOHCIpyKmop

AHHOTaIUSA
B cTaThe MPUBOOUTCS Pe3y/IbTaThl MCCIENOBAHS TI0 Pa3pabOTKY KOHCTPYKIIVY 1 ITPOILIECC PabOThl KOMOMHMPOBAHHOTO arperaTa
TS 15T TIPETIOCEBHOM MOI0COBOIE (hpesepoBaHye TOUBBI, YKIAIKa [IJIAHTa KaIrleIbHOTO OPOIIEHNST 1 BO3MOKHOCTM ITOCEBA CEMSTH.

[pepyiaraemast KOHCTPYKLMSI MalllMHBI arperaTUpyeTcsl MPONaIlHbIMM TpakTopaMy Kiiacca 1,4 1 2, OMHOBPEMEHHO BBITIONHSIET
orepalyu MpearnoceBHoI (ppe3epHoit 06pabOTKY IMOUBBI ¢ (JOPMMPOBaHMEM IPeOHe, YKIaIKa IIIaHTa HOBOW KOHCTPYKLIMM ISl Ka-
TIEJIbHOTO OPOILEHNST, YIVIOTHEHMSI IPeOHE Y TI0CEB CEMSTH C IIOMOIIIBIO PA3TMUYHOM KOHCTPYKIIMU CESUIOK.

Arperar npemHa3HaveH [Ijist BBITIOTHEHMST TEXHOMOTMUYECKMX TIPOIIeCCOB KaK [IIst /11 BECEHHETO Tak U M /IS TIOCIey60POUHOTO
TTOBTOPHOTO TTOCEBA, MOT (PYHKIMYM OHA 3aMeHsIeT IPOIeCCOB GOPOHOBAHNE Y MaJlaBaHUY TIOUBbI. ATperaT MOKET MUCITOb30BaThCS
B [IBYX BapMaHTax: MOATOTOBKA rpeGHe IIs TT0CeBa C YKIAAKOM IUIaHTa KareIbHOTO OPOIIEHVsI ¥ OMHOBPEMEHHOM TI0CEBE CEeMSTH.
Arperar BBIIOTHSIET CBOIO (MYHKIIMIO ITPY TPATUIIMOHHOM OCHOBHOJ 06pabOTKM TIOUBBI ¥ TPV MIHHOBAIIMOHHOV 6e30TBATHOM 06pa-
60TKM. OH TPV OFHOTO MTPOXO/IA MOYKET BBITIOHSIET ITSITh OTNIEPIVIN, TEM CAMVM CYUTAETCS SHEPrO-PecypcocOeperaroIm.

KiroueBsie c10Ba: KOMOMHMPOBAaHHAsI MAIllMHA, arperaT, hpe3epoBaHiie, rpeGHe06pasoBaHe, YKIa[Ka, KareIbHbIi IUIaHT, IT0-
CeB.

PRE-PLANTING BELT MILLING, DRIP IRRIGATION PIPE
PLACEMENT AND PLANTING COMBINED AGGREGATE

B.P. Shaymardanov - d.t.s., professor, P.T. Berdimuratov — PhD, associate professor, D.I. Ruziev - trainee teacher,
“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research University
A.Sh. Raximov - “Chief Special Design Bureau” — Agromash Open joint stock company the main constructor

Abstract
The article presents the results of a study on the design and operation process of a combined unit for pre-sowing strip milling of
soil, laying of a drip irrigation hose and the possibility of sowing seeds.
The proposed design of the machine is aggregated by row tractors of class 1,4 and 2, performs operations of pre-sowing milling
tillage with the formation of a ridge, laying a hose of a new design for drip irrigation, compacting the ridge and sowing seeds using
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various designs of seeders.

The unit is designed to perform technological processes for both spring and postharvest resowing, sweat functions it replaces the
processes of harrowing and malavanii soil. The unit can be used in two versions: preparation of a comb for sowing with the laying of a
drip irrigation hose and simultaneous sowing of seeds. The unit performs its function with traditional basic tillage and with innovative
non-tillage. He can perform five operations with one pass, thereby being considered energy-resource-saving.

Key words: combined car, aggregate, milling, hill, drip pipe, planting
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Kupmn. TympokKa WIJIOB Gepuil Ba SKUITHUHT
3aMOHABMUII TEXHOJOTMSIApUIA IHEPTUST BA Pecypc
TEKaMKOPIMKINM >KapaéHJapHM amajira OIIMPUII Ky3Aa
TyTuaaau. TYITPOKKa acoCuil UIUIOB GEPUITHUHT TYTPOKHM
armapu6 Ba armapMaciaH IIyATOpJAll TeXHOJOTUSIapu
MaBKy/. KeiiMHrcK sHeprusl TeXKaMKOPIUTUTA aCOCIaHAN.
Illy 6mnaH 6upranukaa 6y ycynma TyMpoKKa UIIOB Gepuiiia
JIanaHy 6eroHa yiap 6ocuimm Ky3aTwiaan. JlyHeé amanméruaa
6y TexHOMOTMsIIa 6eroHa yTapra Kapim reponimIiapHu Ky
MUKJIOpAA MIUIATUIUIN Ky3ma TyTunaaau. by ¥3 HaBOGaTuma
SHeprus Ba pecypc cap@UHUHT ommmmra onubd Kemaau,
6axopma SKUII OJNOM MIUIAPUMHM MYPaKKaGMaIITUPaIn.
3aMOHaBMII YPYF SKUII TEXHOJOTUSIIAapUaa ypyF capbuHu
KaMaiTUPUIIL, aHUK SKUII Ba KYUATIAPHUHT OMP BaKTAA aBXkK
016 YHMO YMKUIIVHY TAbMUHJIAII KY3/1a TYTaIu.

Kunox XYKanuruzaa SHEPIUSI-PeCcypCTeXXaMKop
TEXHOJIOTHSIIap Ba TeXHMUKajapaaH (QoigaTaHUITHUHT
acocuit ycynmnapuman 6upu cudatuma KoMOMHAIMSITIAITaH
arperaTinapgaH QoiigasiaHuIl VMMKOHUSTIAPY KYJUTAHWII-
MoOKa. By ycynnapaa TYmpoKKa MIIOB GEpUIN Ba SKUIIIA
arperaTHUHT 6up yTummaa 6Mp Heva onepanusyiapuHn 6up
BaKTHa OaskapuIIM amMasra OMpuaafu. XO03Upru IaiTma
V36eKkncToH IIAapouTHAA aHbaHaBMit Ba MHHOBALMOH
SKUII OJIIM TEXHOJMOTUSITIAPUHY KyJIamga 6eroHa yriapHu
Ba TYNPOK KATKAIOKJApPMHMU MYKOTUII MaKcaguaa WKKU
MapTa TMpMaJall Ba MoJajall Tagoupaapu Oaskapuiaamu.
By oca arperaTHMHT TYMPOKHM 3uUYjalluMra, O6up Heda
KUIIUIOK, XYKaJIMK TEXHMKATIApU Ba YOIUK TPAKTOPIAPUHU
MIITAJIMIINTA OINO KeJTaau.

Kejtuuru iunnappa uarop Taxkpubajgapra acocjiaHTaH
MylITara SKMII aMajuéTy KeHT TapMoKJa. Y36eKMUCTOH
mIapouTHAA TMYIITa OJUIIHMHT Ky3TM Ba 0Oaxopru
MaBcymwsiapaa GakapuiauinM — Taxkpubasapga — CUHaJTaH.
VHMHT acoCuii KaMUMINUTY MYIITa YCTUHUHAT KY€l Hypraapu
TabCUpuUIa Kypub KeTUIIM, OSKUIIAA YPYFHUHT KypPYK
TYMPOKKA TYIIUIIM Ba YPYF CyBU GEpPUIIHM Tanad KUIUIIN
xycobmanamu. By VpuHAA CYFOPUITHMHT VHHOBAIMOH
yCy/iapy, SKyMaagaH, TOMUMIATUG CYFOPUIIIHY KY/UTaHUIIN
Makcaara MmyBopukauru ucbotmanmoxa [1, 2, 3, 4].

Bupok Xo3upma MaBXKyl TEeXHOJOTMSIIA TOMYMIATHO
YYFOPUII KYBYpJIapy KEHT KaTOPIU YCUMIMKIAD OPaTUFUTA
6YitaMa SKOMIAIITUPUIUIIM OUIaH amMara OMMUPUIMOKIA.
By ycynnma cyB Teskamropiuru 50 dousraua 6yicama, KaTop
opacura MIUIOB 6Gepuill MallMHAJapUHMHT Aajara Kupa
OIMACJTATY XOCUIIOPITUKKA CATIOUIi TabCUP KYPCATMOKIA.

Vrkaswiran Taxpubanap acocuia  aHMKJIAHMIINYA,
TOMYIWIATUO CYFOPUIN KYBYpPJIapMHM MYIITA YCTUTA YCUMITUK
8HMTa XXOMIAIITUPUIIT Ba CYFOPUIITHU aMaJira OMIMPUIIT KATOP
opaJiapura UIUIOB 6epuIll Ba JeMaK XOCUITOPINKKA can6uii
TQbCUP KYPCATUIIHUHT OJAVHY OJUII MMKOHWHU Oepaju.
By TexHomorMs OwWIaH TaxTa ETUIITUPUINAA YTKa3WIraH
TakpubamapMMu3aH XOCWITOPAMKHMHT MKKM OapaBapra
OIMIIIN Ba CyFopuil cyB capuHuHT 70 homsraya KUCKAPUIIIN
AHMKJIAHIN.

Onn6 GopwnaéTraH WIMMIA TaJgKUKOTIAPUMMU3HUHT
acocuit Makcaay — SKUII OJAMIAH TYMPOKKA MUIUIOB 6epub
MyIITa XOCUI KWJINII, TOMYMIATUO CYFOPUIN KyBYpJIapUHU
MyIITa YCTUTA SKWIAUTaH YPyF €HUra KOMIAmITUPUII Ba
6upatyina ypyFHM 3KUII YIyH KOMOVHAIMSIUIAIITAH MallMHa
KOHCTPYKIVSICMHY SIPATUIIIAH MOOpaT.

MyaMMOHMHT XO3UPIM XO0JIaTH TaxJWInU. XO3UPTU
naiitaa Kupu6 KemaéTraH Ba KY/UITAHWIAETTaH MHHOBAIVIOH
SKMII OJIAY TYMPOKKA WILIOB OEepUIl TeXHOJOTUSIIapu
epHM Ky3ha armapub Ba armapMaciaH MILIOB GepuiraHma
Xam KY/UTaHAII MMKOHVHA 6epaan. JKymnanaHs,
TYMPOKKA MYIITaau MIUIOB Gepuimn (ridge tillage) Gepmir
TEXHOJIOTUSACUIA TYIPOKKA SKMIITAaYa UILIOB GepuiMaiiin.
Tynpox KaTnamMyMHMHT 1/3 Kucmmura VK TaHXaau 6Ku
SKYSIKIAPHY  TO3QJIOBUM  UINYM  Kypoyutap OuiaaH MIUIOB
6epuanb, mymTasap MAKUIAHTUPWIAAY Ba SKUII aMasra
omupwiagu. dkum Gamanawiury 10-15 cm. au mymranap
ycTuza amasra ommupunanu. beroxa yriapra Kapui Kypauzga
repoUIMAap Ky/UIaHub, KyabTUBALMS GuUIaH OMpraamMkua
amasra omupuianu. Tacmanu unuioB 6epum (strip tillage)
TEXHOJIOTUSACUIA TYIITATM UIIJIOB GEPUI CUHTAPU TYITPOK,
fo3acuuuHr 30 ¢ousura ¢pesanap 6maaH, OUCKIU MUK
opraHjap 6wmiaH €Ku IMacCMB IOMIIATKMYIApP OMIaH UIIIOB
6epunanu. Taptn6 6yitnua omatma Oy skapaéH 6wuiaH 6upra
9KUII amajra ommpunanu. berona yiapra Kapim Kypauniga
repoUIMAIap KYIaHMO, KyabTBAllMsS OWJIaH OMprajuMkma
amaJira OILIMpuiIaan.

Xan osTmaaguraH Basudamap - OSKUAII  ONAUIaH
GakapuiaaguraH TUpMasall Ba Moja OOCHII KapaéHiapu
YpHMUTa TYMPOKKA >KaJal MILIOB 6epub, TYMPOKHU Tanab
Japakacuja OMIIATUII Ba 6GeroHa VYTaapHM HYKOTUII,
MyIITa MAK/UIAHTUPUIT Ba YHU 3UwIall 6uaaH 6up BakToa
TOMYWIATUO CYFOPUII KYBYPMHM MabIyM UYKYPIUKAA
KYMUO SKOMTAIITUPUIIL; YPYF SKUII; KYIbTUBALMSIIAPD COHUHA
KEeCKVH KUCKAPTUPUIT KM GYTYHJIal YTKa3MacauK; IyIiTa
MUMIa TOMUP TUSUMMUHY MaH3U/UIY Ba TEKMC HAaMJIAHTYPUIII
Ba YFUTIALI.

Baskapuirad TaAKMKOT/IAp HaTIOKaaapu. Y36eKUCTOH
TYMPOK MKJIUM HIAPOUTUAAH Keaub uuKub, TYMPOKKA
acocuii MIUIOB OGEepUIIHMHI aHbaHaBUii Ba MHHOBAIMOH
TEXHOJIOTUSIIAPY KYJUTAHWITaHAAQ XaM SKUII OJNIM WIIJIOB
Gepulll Ba SKUII MMKOHMHM Gepaaurad KoMOMHaLMsIIAIIraH
MallHa KOHCTPpyKUmsicu sspatuiagu (1-pacm).

MamuHa MKKM KucMmaaH ubopar: 1) Tympokka dpesa
6W1aH UIIUTOB 6epu6, MyIITa IMAK/UIAHTYPUIIT BA TOMYMIATUO
CYFOPUII KyBYPUHY TYIITA YCTUTA SKWIAJUTAH YPYF KaTOPU
éHura 6yitmama SKOMMAIITUPUIT KUCMM; 2) SKUII KUCMMU.
TexHMK 5KMHIAPHM KeHT KaTopaap opanurupaa skuil (60 Ba
90 cM) 1a TYpau XM SKKMWIAp — KaTopyiab Ba aHUK ys/1ab
SKMIII MallMHajapy unuiatuwiagu. Takmmud sTumaéTtraH
KOMOVHAIMSIAI ~ arperatma Typau  XWI  SKKUYJAH
doiimananum  Makcaauga IyImITa Taiépram Ba  OKUII
KYCMJIapU ayioxyjaa skoitamrad. Typnu cuHbmarM 4YommK
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TpakToOpJapura arperaTiaHuI Gyiinya MallyHa UKKUA XU
XOJIaTAa UIUIATUIUII MyMKUH: 1) dakat 6UpUHIM KUCMU
O6WaH SKMUII ONAMIOAH IyIITa Taifépiam Ba TOMYMIATUO

11 9 10

5 6 7 8

1-pacm. 3kuw ondu macmanu ppezanaut, Gupamyna momuuiamué cyropuul
KY8YpUHU Mcoliiaumupuul 8a 3Kulll UMKOHJIU KOMOUHAYUAIAUZAH dzpezam:
1 - ¢pesa pamacu; 2 - momuunamub cyFopuwi Kysypu ypam rarmaeu; 3 — ¢pesa
y3amma pedykmopu eanu; 4 — nuuoxau 6apabauau ¢ppesa; 5 — nuuoxau 6apadaH
KpoHWmetiHu; 6 — nywuma wakaiaimupeuy Fuiodu; 7 — nywma suuiazuy Faima-
2u KpoHwmetiHu; 8 — nywma 3uuadazuy Faamazu; 9 — 3uuaaul FaimazuHu pocmaaul ¢pesann
manpenu; 10 — skKuyY (ceska) yuyH ocma mocaama; 11 — skkuu ocma mocaamacu

2udpoyunuHopu; 12 — akkuu (cesnika)

CYFOPUII KyBYPMHM JKOWMJIAIITUPUII; 2) MyLITa Taiépsan,
TOMYWIATUO  CYFOPMIN  KyBYpJAapuHM IyIITa  YCTUTA
SKOMIAIITUPUII Ba GMpaTyia ypyF skuil. MKkama xonar xam
6axopry SKUIII Ba XOCWJI iUFub ONMHTaHIaH KeiMHIY KaiiTa
9KUIII )KapaéHJIapyHM aMaJjira ommupan.

MauiMHa o, KMCMM TpakTopra yd HyKTaza OCUIaiu,
(bpe3aHNHT PemyKTOPY TPAKTOPHMHT KyBBAT OJIMII Bajura
y/aHaay. DKKMY MalllMHa O] KUCMUHMHT OCUII MOCJIaMacu
(10) opkanu yu HyKTaZaH yJlaHagy, OCMa yJIarnya SKKUIYHU
rOpM30HTra HUc6aTaH POCTVIaHUII MocIamacy (9)ra sra.

Tpakropra arperaTiaHraH MallMHa  Kyliugaruda
MIUIAAM: TpakTOp WINra TymraHuga asBanm dpesa (1)
MIITa TYIIMPWIAOW, MAIllMHA TYIVPUING TYTIPOKKA WUIIIOB
6epuir Ba skuI 6onutaHamu. dpesa Tynpokka (aos uiuios
6epamyu, yHra YpHatwiran ruinod (6) épmamupa ITymiTa
HIaK/UTaHTUPUTIAIN.

TomMumaaTn6 CyFOpUII KyBypM ypam franraru (2)maH
MaxcyCc MoclaaMa OpKaau (pacMza KypcaTuiaMaraH) KyBYp
MyIITa YCTUra MabJIyM 2—3 CM YyKyp/IMKKa KyMMUJIaay Ba yCTU
émunagu. Ulak/uianraH mymTa KPOHIUTeMHra YpHaTUITaH
mymrta 3uwiarnd Faataru (7) 6uiaaH 3uwiaHamW. YHIAH
KeJVH XapaKaTAaHaéTraH 5kkud (12) Funaupaxkiaapy mymra
Ty6ura TasHMO, cympanaay, y GmiaH xapakaT PaBOHIUTU
TabMMWHJIAHAOU. YPYF SKUIIIA KATOpIab €KUM aHMK OSKUIIL
MallyHaIaApYU UIUIATWINIIN MyMKUH.

®pesaHMHT aliylaHMa XapaKaTy YM3UK Te3IUTY MYHAIUIIN
arperat xapakatu Oyiivya ¥yHanraHauru cababay YHUHT
cympanub TopTUIMIIMra Kapunumry kamasan. Ly ca6a6nm
¢dpe3ara TabcUp KWIYBUM Kydaap TaxJIMIM MalIMHAHUHT
cympamra KapUIUIMTMHM — aHMKJamra épmam — 6epammu.
VpHaTunagMraH OKKMUNIAPHMHT —CyApalira  KapUIAIUIU
YAQPHUHT pycymMu TaBcuduman Kabyn KUIHaIN.

®pe3a WMIIYM OpraHjapura TabCUP KWIYBUU
Kywiap taxjawin. ®pesa MUYOKIApM arperar XxapakaTura
TepreHguKY/IsIp sKoiimamrad 6yimama Ykka asra. LIyHuHT

12 YUYH y/iapra TabCuUp KUIyBUM JIeMeHTap
Kywiapuu  6uUTTa  YMyMMiI  TeHT
TabCUP KWIYyBUM Kyd R ra KenTupuin
MyMKMH. By Kyu arperar xapakaTura
neprneHAVKYIsIp 6ynraH 6yiiama YKKa
BePTUKAJ TeKUCINKKA HUCOATaH MabIyM
6ypYak w OCTMUIA >KOVIAIITUPUITaH (2-
pacm).

w Oypuak Ba R Kyd KuiiMaTiapu
(bpesa 6apabaHMHUHT aiiIaHKII Oypuaru
p=wt TAa OOMIMK XOima Yy3rapaamu.
[IMYOKHMHUHT ~ TYMPOKKA  KUPUIIU
OONUTAHUIINMIAH TYNPOK KUPUHIUCU
KUPKMO  OMMHUIIM  COmuMp  GOYmmim
okmbaTuma R, Kyu KuiimaTu oragu,
» KeJMH MMUOKHMHT 6apabaH YK BepTUKal
TeKUCIUTUIAH YTUIIM OWIaH TacToaH
IOKOpUTa XapaKaTIaHUIIMAQ KAPIIMINK
OOTHUK 3TPU UM3UK GYitrya KaMasiin.

sz KYYMHMHT OLIMIINM MOC paBUIIIA
6apabaH ajiaHum GypuarMHUHT 15—
25° guiimaTiapu opanurmMpa Oyiaamu.
Iy 6ypuakiap opacupga 6GapaGaHHMHT
MakOypuil  aiiylaHuIIapu  okmubaTuma
Kyd R _HUHI TabCMpM HATWKACKAA
cynparira KapIUIVIIATY
Kamasigu. bBapabaHHMHT — aiiyaHUILIAP
coHu 160 aitn/mMuH 6yaTaHKMIa Cyapalira
KApIUIVIMK OIIAN.

R, KyurHM YHV TAIIKWT 3TYBUMIApK R Ba R, Ta askpaTuil
MYMKVH. TOpU3OHTAN TamKmia 3TyBYM R =R cosy arperar
iyHamMIM  6yiinya  ifyHamagM Ba MalIMHAHM  Cy[palira
KapIIWIMTMHY  Kamaitupanu, Oy MammHaHuar 0,9-1,2
cuHbmary Tpakropaap 6muaaH UIUIAl UMKOHWHY 6epajin.

RXZ RXZ

SU
VA
-y
a g
2-pacm. Ppe3aHuHz mascup KUiyeuu Kyuiap éa Kyeeain

maecugu:
a — NUYOKKA Mascup KUnyeuu Kyunap cxemacu; 0-R, Kyuu 6a
w OypuazuHuHe nu4ox atiianuwiu 6ypuazuea 60FauK x0a0a
Vi3eapuw zpaguzu.

Beprukan rtamkwi 3TyBuM R=Rtqy HMHI BepTUKaI
yHaMMIIKAa MallyMHa WMIIYM OPraH/JIapuMHMHT TYIIPOKKA
YyKypJlallMIIMra KapumauK Kwiaay, nacrra iyHaaummuaa
sca uyKypnammmra éppam  Gepanu. OnmuHran 6Gapua
KuiiMaTiaap HaTukacuaa 6ypuakHMHT y3rapumm +12 gan -150
raya SKaHJIUIY aHMKIAHOU. R, Kyuu I0Kopura iMyHaImMmma
WKOOUIA, TacTra ifyHanraHuga canbuii KuitMatiapra ara.

PoTauMoH NOMYOKJIApPHMHT KApPLIMIMK KUIIMaTIapuHU
Kyiiuparu —copmanaliTUpuaraH  QGopmynafaH — aHMKJIAMI
MYMKMH:
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R=k,ob (1)

Oy epma: k, — KMpKMO O/MIIra COMMIITAPMA KapPIUWIMAK
koabduuyentu, H/m?;

J — KAPUHAN KATUHIUTH, M;

b — KUPUHIU HU, M.

Kupxn6 ONMUIIHUHT  CONUINTUPMA KapUIVIATA
TYMPOKHMHT MeXaHMK TapKubu (YCUMIUK KONIUKIApK
XaM xucobra OAMHAAM) Ba YHUHT XOJaTUra, KUPUHOWIAD
Yymuamsapura (MMUOKKA y3aTWIaéTraH KaTjaM)ra Ba KUPKUII
Te3JIUTUTA, TbHYU 6apabaH ajiylaHMUIIUIap COHUTA OOFINK.

OnuHraH MabaIyMOTAapAaH KMUMK KaTaaM y3aTUInII/Ia
COMMIITHPMA KapIIMINK KaTTa, KaJuH KaTaaM y3aTUInIIIa
9ca COMMUIITMPMA KAPIIMIUK KaMaiuiimra oiaub Kemaiiu.
By xonaTma 1omka KaTiaamra HucOaTaH KaJuH KaTAaMHMWHT
Y3aTUJTUIIN TYTIPOKHMHT KaM yBajlaHuInura cabab 6ymaman.

@pesa ummura Tasabd KUIMHAgMUIaH KyBBAT TaXMMWHaH
Kyliuparmya aHuKJJIaHaIu:

N=N, +N+N, (2)

Oy epma: N — MallMHaHMHT Jaja 6yiinab xapakaTIaHuLm
KyBBaTH, KBT;

N, - TynpokHuM Kupub OIMII y4yH KyBBaT (TYIPOK
nedopmaruscu), KBT;

N,, — KUPUHMIAPHU UPFUTHUII YIYH KyBBaT, KBT.

BupuMHYM TamKMa ITYBUM Kyiupmaru dopmynamsaH
aHMKJIaHaOW:

N ~107%fGo 3)
6y epaa: G — MallIHa Maccacu, Kr;
v — MalllHa XapakaT Te3JIUTHU, M/C;
f— mymanauuin kosgunyenty, f= 0,15-0,2.
VIKKMHYM TalIKMA 3TyBUM Kyiimupmaru QopmynagaH
X11€c00/1a6 TOIMIamun:

N, = 10*kk 6 bazn/6 4
O6yH[Ia: a — TYIIPOKKA UIIUIOB GepuIll UyKypanuru, 7-12 cm;
Z —~MIMYOKJIAPHUHT YMYMUIT COHU;
n — ¢pesa 6apabanu ainanuuuiap coun, 160-200 MmuH".
VUyHYM TAIIKWI STYBUM KyHUAAruua aHUKTaHaIu:

N, =510"k,G, u, (5)
6y epma: G, — 6up CeKyHAJa MPFUTMIAETIaH TYIPOK
Maccacw, Kr;

k, - muruu opraHHMHI LIaknura GOFIMK XOJa TYIPOK
UPFUTUINIIN KOIPDULIMEHTH

u, — 6apabaHHMHT ajiaHMa Te3JIUIH, M/C.

dpesa 6wiaH TYMPOKKA MILIOB Gepuil Y4yH KyBBaT
capdu KyBBaTHMHT COJMUINTUPMA SJITYBUAHIUTY, STHHU MII
XaKMM OMPIUTY YUYH KyBBaT capdu Oyiinua GaxomaHaau
(MacasnaHs, 1m>).

IOxopupary  Kywiap  TaxJMIMOAH  KYPUHAAWKMY,
MMYOKKA TYIPOK KaTAaMy Y3aTWIUIIMHUHT KaMaiiuiim
Ba wiIraprujaHMa xapakaT Te3JIUMIVMHMHT OIIUIIN OuiaH
COMMUIITHPMA MIIT KeCKMH OLIaan, ry cababmu dhpesa Te3nuru
HucbaraH yHuya Karta smac — 1,1-1,4 m/c (4-5 km/coar).
ByHpaii uin tapTMOuga UPFUTWIAETTAH TYMPOK XaKMUAAH
Kepakiu caTxharu Myira 0aJaHIIUryY MaK/UIaHTUPUIaIN.
ByHmaH MmIakUIaHraH TMyHITaHX 3UWIalliTa KapIIMINK
KaMasiin.

[Tymrta WAKIAaHTUTUYTa TabCUP KUIYBUM KAPUIVIUK
Kywiap Taxjiain. [Iylira makIaHTUIUra TabCUp KUTyBUM
KApIIMINK Kywiapy UPFUTUITAH TYMPOKHYU KaOyln KUIALI
apTyru, MKKKUTA EH aFmapruuiap Ba OKOPU TYFPU KUCMITAPU
KapIIMINKIAPY MUFUHIVCATA TEHT':

Px:R1x+2R3x+Rnx+RHx+RZx (6)
Oy epma: R, - dapTykaa MDPFUTMIAETIaH TYHIPOKKA
KapIIVIMKHUHT TOPU3OHTAN TaIIKWI KUIYBUMCH; R
TYNIPOKHUHT €H afFjapruwiapra KapUWIUTK TOPU3OHTAI
TAWIKWI 3TYBUMCH; R, — TYNPOKHMHI argapruwiap ojf
KUppajapura KapIWIMK KywIapy TOP3MOHTAA TallKUi
STyBUMIApu; R, WAK/UVIAHTUPTUY  aFIapTUWIapUHUHT
MacT Kyppajapura KapIIMIMK KydM TOPM3OHTAA TallKUI
STYBUMCH; R, — TYNPOKHUHI WIAKIAHTUIUY IOKOPU TOM
KMCMUTA KAPIIWIN Ky4M TOPU30HTAN TAIIKMUIT STYBUUCH.
Viby Kapmmank KywiapyM KuiiMaTiaapyu aHaJdUTUK
ycy/iJa Ba Jajia MIapoOUTUAA IMHAMOMETPUK TeH30MeTpJIall
Takpubanapy HaTVDKalIapy acocua aHuKIaHaau [8].
Takmud STwIaéTraH TOMYMIATMO CYFOPUII KYBYpPU
[7] snacTMK TIacTMKATAAH Taji€épiaHraH, CyB YMKAapUII
TelKaapu KyByp 6¥iinama YKy 6yitnya Mabiym Mocadama
skorinamrad. CyB UMKapull TeIIMKIapyU IYMaJOK TellnKIap
6Ynu6, Temmk auamerpu d HMHT KyByp AuameTpu D ra
Hucbatu Kyiugarmya: d/D = 1/(30-40), KyByp JeBOopuUaaru
TemukiIap opacugaru macoga L = 80-400 MM. ra TeHT.
Xymocanmap. 1. Mnuta6 yMKWIraH KOMOGMHAIMSIIAIITAH
MalllMHa 9pTa Gaxopma TUpMajall Ba  MOJaJall
omepanysyiapy YpHUra mymra akUIaHTUPKUG, YPYF SKUII
Ba TOMYMWIATKO CYFOPMII YCYIUIa YATUT CYBU Ba YFUT/IAII
MMKOHMHY 6epaan. 2. TpakTopra arperaT/iaHrad MallHaaH
UMKKM ycynga doipaiaHmaaan: myTa Mak/uIaHTUPUII Ba
MyIITa YCTUra TOMYMJIATUII KyBYPUHM >KOMIAUITUPUII;
6upatyia ypyr 9Kuill. 3. Arperat 6up Heda ompeanysyiapHu
6up YTUIga 6asKPUIIY SHEPTHUS Ba PECYPC TeXKaIl UMKOHUHA

Gepanin.

A
AN
Rix
VA AN q L.
N, R &\T, v v, T2 l :
R\ 2R,} 2R« 2 m!
Nl R | E

3-pacm. IMywma waknnanmupeauveza 6yiinama-eepmuxai
MeKuUCIUKOa mascup Kuiyeuu Ky4iap cxemacu
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4-paCM. Hymma wakiaHmup2u4vea 20pu3oHman
meKucauKoa mascup Kujtyeuu Kyuiaap cxemacu
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SICCU PE®JIEKTOPJ/IAP BUJIAH )KUXO3/IAHT'AH
KYUYMA ®OTOUCCHUKJIUK KYPU/IMAHHWHT
CAMAPANOP/IMTUHU OHINPHAIII

P.A.Mymunoe — akademuk, M. H.TypcyHos — m.¢.0., npogpeccop,
X.Cabupos — m.¢.H., douenm, T.3.AXmamoe — KuuuK uamuti xooum,
V3P®A "dusuka-Kyéw" UHYE dusuka-mexHuka uHcmumymu

AHHOTaUUS

Viiby MaKosaaa 7eKTP SHEPTUSICY XaMIa MauIii SXTUEKIAP YUYH UCCUK CYB UIIUIA0 YMKAPUIN Ba yaapaaH GoiigaiaHuIl
MaKcaguaa MOHOKPUCTAIM KpeMHMi acocumaru GoToanexTpuk 6atapes (PIB)mapra acocmanrad 150 BT KyBBatra sra Kyuma
doronccukmk kypuamacy (KOUK) nusaitHMHM TaKOMWUIALITUPUII Ba MTapaMeTpIapyvHM YPraHuiin, Tabunii aponTaa CMHOB
TaXpubagaH YTKa3UII HaTyoKanapyu Keatupwirad. Kypuamana 3aMoHaBuit 6yT/IOBUM KUCM/IAP Ba SKMXO03/1apra XaMa eHIMIT
60IIKAPYB MeXaHM3M/Iapura aloxyaa 9bTn60p KapaTwiran. ®IBHUHT OpKa CUPTY OMJIaH TY/IMK TepMasl KOHTAKTAA GY/IraH ysm
MOMKapOOHATIra aCoC/IaHTaH NCCUKIMK KoyutekTopu (VK) pHatmiarad. Kyémgad Tymaétrad HypaaHuin okuMyay ®@Ibra irjHam-
TUPYBUM IOKOPM HYPJAAHUIIHU KaiiTapuin KoadduiyenTnra sra 6yarad pedaexTopiaap X03Mpru 3aMOH MaTepuauiapaan $oii-
JaJlaHTaH XoJifa I0KOPY camapafopiaurura sragup. HaTskama okKopy camapaii ssHr ausaiiamary KOVIK uinuiab uMkuarad Ba
9KCIIepMMEHTAT HaTVsKalap KeITUPWITaH. ICCUKIIMK KOJJIEKTOPY Ba €H TOMOH pedIeKTOPIaPHIHT SKOMIAIIUIIMHYA GOIITKAPUIIT
opkay ®IBHUHT KypcaTKUWIAPYHY HA30PAT KWIIMII MMKOHM MaBKy[ 6Y116, mapaMeTpiaapyHy OUITHUHT UIIOHYWIVUTUTHMA,
xamaa KOVIKHMHT KyBBaTH OLIMPUITAH Ba CTAOMI cakjaab TYypUII MMKOHUSTUHM TabMUHIaHTaH. CMHOB TaXkpuba HaTysKama-
pU acocuia Xyaoca KMIAI MyMKUHKY, 6y ssHru ausaiHaary KOVK V36exucToH maponTuaa MuIHMHT Aeapau 6apya oitiapuia
9JIEKTP SHEPTUsICH Ba UCCUK CYB OGMIaH KMIIJIOK IIAPOUTHIA SITAETITaH aXOIMHM KadhOoIOTIY TabMWH/IAM OUII MUMKOHMHM 6Gepa-
IUA.

Kanut cy3nap: kyuma GOTOMCCUKIIMK KypuiIMa, KyEll HypJiaHuIm, GOoToIeKTpUK baTapest, GoTouccukIMK 6atapesi, ped-
JIEKTOD, KMCKA TyTallyB TOKM, CAJIT IOPULI Ky4JaHMIIN, KyBBaT, KOHTPOJIJIED, UHBEPTOD, aKKyMYJISITOD.

IIOBBIMIEHUE 3®PEKTUBHOCTU MOBUJIBHOTO
®OTOTEIIJIOBOI'O YCTPOUCTBA, OCHAIIEHHOTI'O
IIJIOCKUM OTPAJKATEJIAIMU

P.A.MymuHos — akademuk, M.H.TypcyHoe - 0.m.H., npocpeccop,
X.Cabupos — K.m.H., douenm, T.3.Axmamoe — mnadwiuii HayuHwili COmpyoOHUK,
Dusuxo-mexHuueckuii uncmumym HIIO "®u3uka-Connuye” An PY3

AHHOTaIMsA

B maHHOJ1 CTaThe C IeNbI0 MOMyYeHMsT U VICTIONb30BAHMS TOPSTUEHt BOIIBI JIJISI S/IEKTPOCHAOKEHVS M OITOBBIX HY)KH, TIPOBEEHO YCO-
BepIIEHCTBOBaHME KOHCTPYKIMM U UCCTIeN0BaHNe ITapaMeTpPOB MOPTATUBHOTO (oToTerioBoro ycrporictsa (IIOVY) moriHocTbio 150
BT Ha OCHOBE MOHOKPUCTA/UTMYECKIX KPEMHMEBBIX (OTOMEKTprUeckux 6aTapeii (PIB) 1 ero UCIbITaHUST B IPUPOIHBIX YCTOBUSIX,
i TIPeCTaBJIeHbI Pe3yIbTaThl MccIenoBaHmii. Ocob0e BHMMaHME B YCTPOIICTBE YIelIeHO COBPEMEHHBIM KOMITOHEHTAM ¥ 060pyI0Ba-
Huio. [IpyBeIEHbI Pe3ybTaThl IKCIIEPVMEHTOB 110 Pa3paboTKe HOBOY KOHCTPYKLM [TDY ¢ BhicokM KII/I, ¥ MOIITHOCTBIO C MICITIONb-
30BaHMEM TeIIOBOTO KO/UIEKTOpa Ha OCHOBE COTOBOTO MOIMKApOOHATa, HAXOMSIIErocsl B MOJIHOM TEIJIOBOM KOHTAKTe C ThUTbHOI
TIOBEPXHOCTHIO (DOTOTEKTPUUECKOI GaTapen, a TakKe OTpakaTesneil (pedIeKTOPOB), HATIPABISIONIVX IPUXOSIINIT TIOTOK U3JTyde-
Hust oT Conuila K @3B ¢ MCIomb30BaHMEM MaTEPUAIOB C BBICOKMM K03 duIIMeHToM oTpaskeHus 13mydeHyst. KOHTponmmpys Temrie-
paTypoil TEIJIOBOTO KOJUIEKTOPA ¥ GOKOBBIX OTpaskaTesielt, MOXKHO YIIPaBJIsiTh MokazarensivMu O3B, uto ob6ecrieunBaeT HaIE)KHOCTh
MOTy4YeHNs TapaMeTpPOB, a TAKKe YBEeIMUMBATH MOIIHOCTD MePeABIKHOTO (HoTo3mekTpuueckoro yerpoiicta (IIOY), 1 coXpaHAITh
CTabMIbHOCTD paboThl. [0 pe3yabTaTaM TeCTOBOTO SKCIIEPMMEHTa MOXKHO CeIaTh BHIBOM, UTO JaHHAs HOBasi KOHCTPyKIys [IOY B
YCIOBUMSIX Y36eK1CTaHa M03BOJISIET 06eCIeUnTb HaceleHue, MPOSKMBAIOIIEe B CEIbCKOI MECTHOCTH, SJIEKTPUIYECTBOM U TOPSTYEii BO-
JIO¥ TIPaKTUYECKM BO BCE MeCSIIbI rofia.

KirroueBsbie c10Ba: MOOMIbHOE (hOTO3EKTPUUECKOE YCTPOICTBO, COMHEYHOE M3MyueHne, hoToanekTpudeckas 6arapesi, horos-
JIeKTpuueckast 6aTapest, OTpaskaTesib, TOK KOPOTKOTO 3aMbIKaHMsl, pabouee HarpsskeHue, MOIIHOCTb, KOHTPOJIIED, MHBEPTOP, aKKy-

MYJISITOD.

INCREASING THE EFFICIENCY OF A PORTABLE PHOTOHEAT
DEVICE EQUIPPED WITH FLAT REFLECTORS

R.A.Muminov - Academic, M.N.Tursunov — Ph.D., professor,
Kh.Sabirov - Ph.D., associate professor, T.Z.Akhtamov - junior researcher,
Physical-Technical Institute NGO Physics-Sun, Academy of Sciences of the Republic of Uzbekistan

Abstract
In this article, in order to obtain and use hot water for power supply and domestic needs, the design and parameters of a 150 W
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portable photothermal device (PFU) based on monocrystalline silicon photovoltaic batteries (PVB) have been improved and tested
in natural conditions, and the research results are presented. Particular attention is paid to modern components and equipment
in the device. The results of experiments on the development of a new PFC design with high efficiency and power using a thermal
collector based on cellular polycarbonate, which is in full thermal contact with the back surface of the photovoltaic battery, as well as
reflectors (reflectors) directing the incoming radiation flux from the Sun to the PFC using materials with high radiation reflectivity.
By controlling the temperature of the thermal collector and side reflectors, it is possible to control the parameters of the photovoltaic
unit, which ensures the reliability of obtaining parameters, as well as increase the power of the mobile photovoltaic device (PFU),
and maintain stable operation. Based on the results of the test experiment, we can conclude that this new design of the PFU in the
conditions of Uzbekistan makes it possible to provide the population living in rural areas with electricity and hot water in almost all

months of the year.

Key words: mobile photovoltaic device, solar radiation, photoelectric battery, photovoltaic battery, reflector, short-circuit current,

open circuit voltage, power, controller, inverter, battery.

OO OO OO0

upum. XO03UPTM BaKTOA KUILIOK XYXKaJIUTUMHUHT

9NIEKTP SHepruscu OuaaH TabMUHOTU TUSUMU
(akaT MapkasmamTUpuUIraH TapMOKJIapAaH uoopart 6ynno,
TabMUHOTHMHT aBTOHOM-CTallMOHAp Ba KyuMa ycCyiapu
IesipIM MaBKy[, 3Mac. Y36eKUCTOH IApOMTHUAA KUIIIOK,
XYKaJIUTVMHY caMapaiayl pUBOSKIAHTUPUIL YINAArY acoCuii
TYCUK depmep XYKaTUKIAPUHY EKTP SHEPTUsICU OuiaH
TabMMHJIAIIHN TMBepCUOUKAIMS KUTUII Ba SHEPrusl 6uiaH
TabMMHJIAII Macaiagapy XMcobmaHaau.

KUIIUTOK Xy>KaIUTMHYHT 10/13ap6 MyaMmMostapy cudartuia
KyliupgarmaapHy KYpUIIMMU3 MyMKVH;

- MeBa-cab3aBOTYMINK, 03UK-OBKAT MaXCyJ0TIapMHUHT
eTUILTUPUIT MaKcaauaa Y3aalTUpuaMaraH MaiigoHIapHU
YHYMIOp epiapra ailaHTUPUII Yopa-Taabupaapuaa coxa
UPPUTALIMSICH YUyH 3apyp OYATaH 97IeKTp TabMUHOTU
TU3UMIAPUHUHT KUY €KY Y30KIUTU cababyiv 060poTIaH
o6 TanuTaHaAETraHINTL;

- YOPBAYWIMK/IA OJUC SIATOBIapAa CyB pecypcjlapyMHUHT
KeCKUH TaHKUCIUTH;

- yYeKKa XyAyaJapAaru KUILIOK XYKaJIUTu axoaucu
TeJleKOMyHUKalMSIaH Y3yaula KOJaéTraHIurn.

DOTO3MEKTPUK KypuiaMasap épraMuia CyB
YMKAPUII aHbAHABMIT TU3MMIIApra HucO6aTaH OUP KaHYa
adsannukiapra sra. MacajaH, Iu3e €Ky ra3 JBUraTeiapu
HadakaT KMMMAaT EHUIFMHY Tanab Kwiaau, 6aJKky IOBKUH
yMKapagy Ba XaBOHM udnowtaHTupanu. Kyémr tusumnapu
9KOJIOTMK XXMXATAAaH TO3a, Ky/lai, MMHMMAaJ TEXHUK XU3MAaT
KYpCATUIIHN Talab KWIaau Ba EHWIFU UTLIATVIMAAIN.

Viiby Makosnaja 37eKTp SHeprusIcu Xamaa Mauiimit
IXTUEXKIAP YUYH MCCUMK CyB MILIAb YMKApuUIIl — Ba
ynapgad  doiimanmaHuim  MakcaguMga  MOHOKPUCTAJUIU
kpemHuit ®IBnapra acocimanrad. 150 Bt KkyBBaTtra ara
Kyuma dorouccuramuk Kypwimacu (KOUK) nusaitHuam
TaKOMWJUTALITUPUIATAH  XOJaTuM Ba  IlapaMeTplapuHu
VpraHuill Ba SIXIIM/IANI HaTVOKaaapy KelTUPWITaH.

Kypu6  umKwiaérraH MYaMMOHMHI  XO3UPIU
xonmatu. By 6opamaru wiMmuit usnanunuiapaa [3, 4, 7, 10]
KeITUPWITAH JKCIIepMMeHTA] M3JIaHuIIapra HucbartaH
KyumMa (QOTOUCCUKIUK KypWIMACHHU MIUIA0 UMKMIIIA
caMapafiopIMKHY  OIIMPUIIT Ba WMIHUHT HOMYTaHOCUO
oinmapuma (KMl Ba 6Gaxop oitapuma) camapamopiuru
aHbaHaBuit ®DByap acocuparu Kypuwimanapra HucbataH 2
6apobap Ky 6YaraH KUIUIOK axOoJIMCK YUYH WU TaBOMUIA
XaM 3JIeKTD SHEePTUSICUHY Ba XaM MCCUK CYBHM KadOIOT/IaHTaH
MUKAOA GepuIl MMKOHUSTU OyiraH KypuUIAMaHM sSpaTuII
Makcag Kuinb oiMHIaH.

MacanaHuiar Kyimnumm. @OBHUHT opKka cupTu 6umaH
TYIVK TepMasl KOHTAaKTHA OViIraH ysuiM IOJMKapOoHaTra
acoclaHTaH MCCUKJMK  KOJUIEKTOPM  Xamjaa KyeljaH
TyIIaéTraH HypiaaHuil okuMyHu ®POb 1o3acura Kymmmua
MYHanTUPYBUM pedIeKTOPIapHUHT I0KOPM HYpP KaiTapuii
Kooppuumentuman  QoiigamaHuin - xucobura  IOKOpU
caMapaJopaMK Ba KyBBaTra sra ssHru ausaringaru KOUKuau
uniab  uMKUIn - GYitMua  SKCIEepUMMEHTAA  HaTyoKazap
Kypub umMkmiamu. MCCUKAMK KOJMJIEKTOPM Ba €H TOMOH
pedIeKTOpIapHUHT MO3ULMSITIAPUMHNA  GOIIKAPUIIT  OpPKAIN
@®OBHMHT KyBBaTMHM HAa30paT KWIMUII MMKOHM MaBXYZ,
6ym6, 6y mapamMeTpiIapHM ONUITHMHT WIIOHWIMIUTUHA
TapMuHAaia Xamaa KOVKHMHT KyBBaTHM oOlIMpaay Ba
cTabmiI cakjab TypUIl UMKOHUSITUHY Gepaii.

HaTmkanap Taxjamim Ba mucosiap. Taxpuba OUMK
OCMOH IIapOMTHIA, XaBO XapopaTu 31-35°C ma dusuka-
TeXHMKA WHCTUTYTMHMHT [enyononuroHupga YTKasuIgn.
VmuoB Taxxpuba uiiapy KyéugaH 6MpIyK 103ara TylaéTrad
MaKCMMaJl KyBBaT HYKTAaCHMHM Ky3aTMII Ba LIy HYKTagaru
97IEKTPUK Ba MCCUKJIMK TMapaMeTpJIapMHM Ha30paT KUJIMII
acocupa Tamkwi ATwiau. KOUK Taxkpmba YTKasuiaraH
MaBCcyM yuyH D®IBHMHT MakOya KUSIMK Gypuaru 33° Hu
TamKMa STUIMHKM  http://globalsolaratlas.info mHTepHeT
caiiTy opKanmM TeKmMMpuO YTUImM Ba TaXKpMba MUILIApuUIa
TakKoci1ab 60puIIn.

Kyuma dotoncenkauk kypwimacu (KOUK) 6yTioBum
Kycmiiapu tTytuiamura 6urra 12 B 100 A ren akKyMysisiTOpH,
1000 Bt xyBBaTra sra "To3a cuHyC' (GopMacu NIaKIUIAru
curHaiy ubpua (vumma MIIIIT turmmmarn 20 A Uk
KOHTpPOJIZIepU OviiaH 6upra) 6Yirad MHBEPTOD, YTKa3ruuap,
KUCKUWIAP, KyPUIMAHMHT KOHCTPYKUIMSICHU, DPedIeKTop
Ba KOJUIEKTOP KMCMMHMHT >KaMJIaHMacu Kupaau. Acocuii
670KJIap Ba akceccyapiap xapakaT MaiTUaa CUJDKUIIN
Ba Xap XWI XoJamiapaarM XaBQCU3JIMKHM TabMMUHJIAII
yuyH KOWKHMHT Ky11a6-KyBBaTAOBUM — Ty3WJIMajapura
VpHaTUIAoN.

Wmna6 uukwiran KOUKHMHT acocuii  TeoMeTpuK
Ymaamiapu 1,25%0,68 M, 10Kk KyTapui KyBBaty 100 Kr 6yiraH
6Up VKM UKKY FUIAVPAKIN apaBa xycobnananu (1-pacm).

KOUKHMHT ~ GOTO3MEKTPUK  KUCMUHMHT  YMYMMiA
kyBBatu 150 Bt O6yaran 1 Ta @UVBpman wubopar.
[TnaTdbopMaHy MOAEPHU3AIMST KYUTUIT KYEIIra iyHaITUPUIIL
KOHCTPYKIMSICUTA ~ acoCjaaHTaH Oyamb, Wi XonaTtuiaa
VPHaTULIHVHT KyJIalaUry Ba acoc KUCMUIAru 4 Ta KUUUK
FUIIVPAKIAPHMHT KOHCTPYKUMSIHUHT KUSITUK TTO3UIMSICUIA
TypraHjary KyE€IIHM Ky3aTMII XOJAaTUra OCOHJIMK OuiaaH
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1-pacm. a) Kjjuma ¢pomouccukiuk KypuamacuHuHz 010 momMoHOaH KypuHuuIL;
6) éH MOMOH pehnekmopaapu Kjmapunzau xoaam KypuHuuu

KY/a MYHAITUPUIUIIY MYMKHMH. 1-pacMmia uiiab Yyukmuiaral
Kyuma GOTOMCCUKINK KYPUAMaHMHT CMHOB Taxkpuba
>KapaéHM aKkC STTUPU/ITaH.

Kypunaérran Kypwima Wy TUIAarM, ypTa KyBBaTIU
KyumMa  (QOTOMCCHMKIMK  KYPWIMACMHMHT  JacTAabKu
aHaJIOTM MJIK Takpuba CMHOBIAPUIAH YTTaH Ba Ky3JTaHTaH
HaTyKajap OMMHraH. By Makonaga €puTwiaéTran
KYPWIMaHUHT aBBaJITrMCUAAH acocuit dapkiaapuman 6upu,
€H TOMOH pedIeKTOpJIapMHMHT KyEul HYpIaHUII OKUMMU
VHTEHCUBAUTMHMHT @3B 1o3acura Kye€ll HypIaHUIIHU
KaiTapuiu K03bOULIVeHTUHUHT 1,6 maprarada
OLIVPUJITAHJIUTH, TaXpuba rpabukIapuaa KypcaTuiraH
(aBBanrm KOUWKma sca 6y Kkuitmataap 1,4 MapraHu
TalUIKMA KWirad sy [3]) Ba peduieKTOpAapHUHT XONaTUHU
Y3rapTUPUIIHUHT OCOH MMKOHMHU MILIA6 UMKWITaHIUTH,
®Dbap 103acuaa, peduiekTopiaapaaH KaiiTaéTraH HypIaHUIIT
@3B 103acura TYWMII Yerapacyu SIKKOJI askpaTub GepyBum
MaxCyCc Hyp KajiTapyBuM JeHTajaplaH OpKajlu HasopaT

KWINIT MMKOHUAAH doiigananmiranauruaup. Peduekrop
103aCMHY KOTIJIaTaH HYp KaiTapyBuM KaTiaM aBBaJIry UIIA0
uuKMarad peduiekTopiapra HucO6aTaH XMMOSI KaTaaMu
6opnury, 6y KATIAMHMHT UIIJIAIl MyIJATV MKKKY 6apabapra
OIIMPAN.

Takpuba OGOLUTAHMIIMAAH AaBBaJl XaBO XapopaTu
(28°C), MCCUKIMK KOJUIEKTOPVHM COBYTUII YUYyH KUPYBUM
cyBHMHT Xapopatu (15°C) {muab onuHAu. DKCIepeMeHT
6onutaHraHgan cyHr OVIBHUMHT KOJJIEKTOP KUCMUIa CyB
yTRasuamaran Ba pedexroprap ®3bra dokyciaHMmaraH
xXomatuaa xaBo xXapopatu 32°C Gynranma, @IBHMHT Kyemn
HypJIapUMHU TYITYBYM (HPOHTAN I03aCHMHUHT XapopaTu Kai
sTvngu. Jactnab 6mutrta pediaekTop KYTapuiamu Ba CalT
IOPUII KyWIAHUIIM Ba KMCKA TYTAIyB TOKMHMHT KUIMATIapK
Yimryab omvHAy. IKKMHYM pedaeKTop KyTapwiraHaaH KeiinH
OOBHMHr 03acura TYUIyBUM Ky€ll HypJAapMHMHT 103a
XapopaTura cesujaapiaM TabCUpU aHUKJIaHIU. DOBHUMHT
9JIEKTP TIapaMeTpIapu, CAIT IOPUII KYWIAaHUIIVMHUHT KeCKUH
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2-pacm. ®UBHuHz canm wopull Ky4laHuwiu éd KUCKa mymautyeé moKuHuHz éaxkmaa
OO0FNUKUK 2paduzu
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Kamaiummra Ba KUCKA TYTAIlyB TOKY KYTapWIMIIUTa OIUb
Kenau (2-pacm).

I'padukmaH UIyHM KYPUIIMMU3 MYMKUHKY, DOBHMHT
HOPMaJI IIAPOUTAATH UII PEKMMMJIA HTIEKTP TaBCUGIapUHUHT
MacrnopT MabJIyMOTHIA CalAT opull Kywianumm 23,9 (B) Ba
KMCKA TYTalryB TOku 7,89 (A) HM TAIIKWI TUIIM KypCcaTuo
yrwnrand. 'paduknaru 1-Hykrana pednexropaapHuHr Gaxkar
outracuuu @OIBHMHTr 103acura (HOKyCjIaHraH MaiTIAEK
YHMHTI KMCKA TYTalllyB TOKM MacnopT yerapacunaH 1,81 A ra
omn6 9,7 A HM TalIKWI KWUJIAY Ba Ly BAKTHUHT Y3UIa, IbHU
3-nykraga POBHMHT KOJJIEKTOP KMCMUTA KUPYBUM XapopaTu
15°C 6ynran cyB ymaHay. ByHIa caiT OpUINT KyWIaHMUIIN
17,8 B man 20 B raua kyTapuan6 OIBHUHT COBUTWIMIIN
XyMcobura caat opuil Kywiauuim 12,4 dpousgan 60111ad KyH
maBomuaa 14,6 dousrava omraHu Kys3aTWIOW. 2-HYKTaaa
MKKMHYYM pedrekTop xam OIBHUHT 103acura GoKycIaHraH,
KUCKA TyTallyB TOKJIapuaa sSiHasiM ycuil KysaTuiamb 11,5
A xuiiMaTHM TalKui 3TAU. By Tabcup @OBHMHT Talky Ba
MYKM XAPOPATAAPVHUHT KeCKUH OIUMIINTa ONanb Kelgu.

OIBbHMHT TalllKY XapopaTu CeHCOp AaTyMKaapyu eépaamMuia
Ymuab 6opmamy Ba KyWIAHMITHMHT XapopaTra GOFIMKJIMK
TeHIJIaMaCuIaH:

U=U, - (I- pAT) QY

y3BUIM OGOFMUKIUTU TeKMMpUanb Kyiumaru rpaduk
XOCWJI KUJIMHIN.

3-pacmpa  GOTOMCCUKIMK —GaTapescu KyBBAaTMHMHT
BaKTra 60FTMKINK rpadury KypcatuiraH. 1 Ba 2 6earuaaHraH
KypcaTkMwiap €H pedeKTopiaap OUMIraH Xonatiaapra TYEpu
Kenub, KyBBAT Kyiu Hykra 94 BT. maH roxopuza sca 165,6
Br. raua omagyu. KyHHMHT KMEM HyKTacuia aca (3-HyKTaza)
170,4 Bt. Hut Tamkwmwi Kuianb ogonii ®3bra Hucbaran 81,1%
IOKOPY KyBBAT OJIMIITA SPUIIAIIN.

OnmMHraH OSKCIepUMMeHTal TMapamMeTpiaapHM Kyiuzaa
KReITUpuIraH Gopmyna opKaim xycobiaHral HaTuKa OUIaH
comuuITupuin Gapky kyga xam kam — 2—3% atpodumamup.
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3-pacm. KyseamHuHz eakKimaa 00FIUKIUK zpaduzu
BT/M? IaH OPTUKPOKIMD.
P=FF-U,-1, 2) Kys-kui oiapuaa (HosI6pb-deBpanb) omaTma Kyelrn

U, — canT 1opuill Ky4JIaHUILIN; IK3 — KNUCKA TYTallyB TOKH,
P - kyBBar; FF — Tyaaupuin Ko3bdOuieHTn.

Pedekropnapuuar camapanu unuviamm ®9B 1o3acura
TYIIyBUM KY€l HYpIAaHUII OKUM 3UWINTMHM KaTTa
KuiiMamiapraua KyTapwiimmra onub Kemamu. 4-pacmuaa
KY€l HypJIaHUII OKUM 3UWINTMHUHT BaKTra OOFTUKJIUK
rpaduru kypcatmiarad. Coat 9:00 man 10:00 rava Kyérr
HYPJIQaHUIIMHVMHT WHTEHCUBAUTY (OKMM 3uuiauru) 740
Br/m? arpoduma Oymamu. BupuHum pediekTop uira
TYIIUPUITAHUAAH  KeMWH  HypJAaHUII  MHTEeHCUBIIUTU
960 Bt/M? raua xytapwiamu. UKKuHUM pedekTop uiira
TYNIMPUATAHUIAH CYHT 6Yica, Kyémr Hypranumu 1150 Bt/m?
ra eTraH.

IpadbMKHUHT BakT O6YilMya KeHMHIM Y3rapuiiapu
aTMocdepaary skapaéHIapHUHT Y3rapuiiapura 60K IND.
KyéurHmuHr Kuém maiTtupa HypaaHuil uHTeHcuBauru 1200

HYpPJIaHUIIM MHTEHCUBIUTU 6axop-€3 oilapura KaparaHaa
(Maii-UIOHb-UIJIb-aBryCT)  ypTaua 1,9-2,3  6apaBap
KamMporaup. IIyHMHT Y4yH, (QOTOMCCUKIMK Kypuamara
KUPUTUITAH CUPTM HucGaTaH KaTta peduiekTopiap
Ba COBUTMII Kypwimacu (KOJ/UIEKTOD) KMUII Oiliapuaa
QHbaHABUI MILIATUIAOUTAH XYAOM IIYHAAN KyBBaTINU
®Jbnapra HucbataH KyBBaT OFiiMya KypCaTKAUYM KUII
oiiapuaa XaM, YJAapPHUMHT €3TM KypcaTKuUuwiapuiaH Kam
6yIManmn.

[lyauHr y4yyH, WyIapgaH Kull — oiylapyupa  xaM
KadoMoTIaHTaH 27eKTP SHEePruUsiCu Ba MCCUK CYB OUIIHU
TabMMHJIAN ojagu. XO3upru Ou3 TakIud KwiaéTraHn
pednekropnap épmamuaa ®IBnapHM KyBBaTUMHM OLIMPUII
®OBbnapHM COHMHM OSKBUBAJIEHT OWIMPUII Iyau OuIaH
OJIVHTaH 27IeKTP KyBBaTUTa HMCOATaH 2—-3 6apaBap ap30HPOK
6Y116, KMIIUIOK MIAPOUTHUIA Kya axaMUSITIIM GYIraH MCCUK,
CyB OWJIaH XaM TabMUHJIAAIN.
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4-pacm. Kyéu HypaaHuul oKUM 3udiuzuHU 6aKinza 60FIUKIUK 2paduzu

Xynoca. Yrrazuiaran uimmit M3JIaHUIIIAP acocKIa Uiiab
uMKMIraH sHru ausaiiHgary KOUKHu Tabumii mapoutna
KYEI HypJIaHUIIVMHUHT 6€BOCUTA TabCUPU, TAKpUbaIapuIaH
HIYHU Xy/lI0Ca KMIUIIMMU3 MyMKUH

KOVIKHM Kyémra Kyn Kyuu 6wiaH kadomomi Gypuak
OCTUJA IYHAITUPUIIHYHT, KyEIIHY Ky3aTUIL [TO3ULMsIapura
OCOHJIMK  OGmiaaH  YTUIIHM  TabMMHJIOBUM  KyIIMMYA
SKOMIAIITUPUITAaH  KUYMK — FWIOMpakiap — 6GoIIKapysra
ce3msIapiy KyJIalIMKHU TaAbMUHIANON;

pednekToprapHUHT HYp KaiTtapuinl Ko3QQdueHIeHTU
aBBajiru Taxkpubanapman 0,4 kuitmatgan 0,5 JaH OPTUKPOK,

KUiiMaTra KyTapywiniiy, TeOMeTPUK YauaMmiaapu 2 6apaBapra
OIIVPWINILYM Ba YIAaPHUHT UIJIAII MYAAATH y3aiTUPUINILN
KOWKHu O6yTyH #inua pmaBoMuIa camapaay WUILTALIHA
TabMMUHIANIN.

TaxxpubazsaH BakT GYitnuya OMMHraH caMapaIopIUry LIy
TUIAATX KypuiMaJapAaH ONMHIaH KypwiMmanap yprada
MWIMK ~ KypcaTkuwiapyugad 25 ¢ousraya OpPTraHIUTU
aHugmaHay. Kys-xum oimapuma (HOsIGpb-deBpanb) 3ca
KyBBaT Gyiimua 1,8-2 GapaBap Ba OJIMHIM KypuIMaiap
ONUII MIMKOHM OyIMaraH MCCUK CYB OJMII VIMKOHM XaM
nanmo KUAMHTaH.

Apa6uéTrnap
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ELEKTROGIDRAVLIK EFFEKT YORDAMIDA EKINLARNI
SUYUQ ERITMALI O°G’IT BILAN OZIQLANTIRISH
SAMARADORLIGINI OSHIRISH

A.A.Turdibayev - PhD., dotsent, “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizaitsyalash muhandislari instituti” Milliy
tadqiqot universiteti.
S.A.Keshuov - t.f.d, professor, akademik, Qozoqiston Milliy agrar tadqiqot universiteti. Qozoqiston.

Annotatsiya

Magqolada suyuq eritmali organik va mineral o‘g‘itlarga elektrogidravlik effekt yordamida ishlov berish orqali o‘simliklarni
oziglantirish samaradorligini oshirish masalasi ko'rib chigilgan. O‘simliklarni o‘g‘itlash orqali oziglantirish texnologiyalari tahili
natijalariga ko'ra, o‘simliklar tomonidan o‘zlashtiriladigan o‘g‘itning migdori 30—-40 foizni tashkil etishi, o‘simliklarni ozglantirish
samaradorligini oshirish uchun suyuq eritma tarkibidaga yirik hajmdagi o‘g‘itlarni parchalash, o‘simliklar oson o‘zlashtiradigan
hajmga keltirish va shu bilan birgalikda suyuq eritmali o'g‘it tarkibidagi bakterialarni zararsizlantirish talab etilishi bayon
etilgan. Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov berib, o‘simliklarni oziglantirish samaradorligini oshirishda og‘it
tarkibidagi qattiq moddalarni maksimal darajada parchalash uchun quyidagi parametrlar aniglandi. Razryad kuchlanishi 24
kV, impulslar soni 175 ta, kondensator sig‘imi 0,8 mkF. Bu o'g‘it tarkibidagi o‘simliklar tomonidan o‘zlashtirilishi giyin bo‘lgan
gattiq moddalarni 0,002 sm. gacha parchalash imkonini beradi. Suyuq eritmali o‘g‘itlarning qattiq ogiziglari 0,002 sm. gacha
parchalanishini ta’minlaydigan elektrogidravlik effektli ishlov berishning rejim va parametrlari aniglangan va bu yetishtiriladigan
o'simlik hosildorligini 33-37 sentnergacha oshirish imkonini beradi.

Kalit so‘zlar: suyuq eritmali o'g‘it, elektrogidravlik effekt, razryad kuchlanishi, impulslar soni, kondensator sig‘imi, qattiq
moddalar, o‘simlik hosildorligini.

ITOBBILIEHUE DODPEKTUBHOCTHU ITOAKOPMKMUA KVJIBTVYP
JXNAKUMU YAOBPEHUAMMU C IIOMOILIBIO 3JIEKTPOTI'U-
OPABIMYECKOT' O D®DEKTA

A.A.Typoubaee — PhD, douenm, HauuonanwvHelii ucciedosamensckuii yHusepcumem «TauikeHmcKuili uHCIMuUmym uHiceHe-
P08 uppuzayuu u MexaHu3ayuu ceiscKozo Xo3siicmea»
Keutyoe C.A. — 0.m.H.. npogeccop., akademuk KazaxcKkuii HayuoOHaNbHbIll azpapHulii ucciedosamensckuii yHugepcumein.
Kasaxcmamn.
AHHOTauus

B craTbe paccMOTpeH BOMPOC TIOBBIIEHNST 3PGEKTUBHOCTY MTUTAHNST PACTEHMI TTyTeM 06pabOTKM OPraHNYECKUX Y MUHEpaIb-
HBIX YIOGPEHNIT SKMIKMM PaCTBOPOM C MCITONb30BaHMEM JIeKTPOTMApaBIndeckoro sddekra. [To pes3yibraTam aHaI13a TeXHOIOTHMIK
MTOAKOPMKM PACTEHMI TIOMKOPMKAMM, KOMIECTBO YCBAMBAEMbIX PACTEHUSIMU yIO6peHuit coctaBiisieT 30—40%, 15 TOBbILIEHNST 3¢-
(beKTMBHOCTY TTOIKOPMKM pacTeHMi T HeOOXOAMMO APOOUTH BOJbIIME 0OGBEMBI YIOOPEHMIA, UTOObI SKMIKII PACTBOP CMOT OBJIETUYNUTH
MX YCBOEHME PACTeHMSIMU U B TO K& BPEMSI HEITPaM30BaTh OAKTEPUM B SKUAKUX yI0OpeHMsX. [I1sT MaKCMMAaJTbHOTO pacilervie-
HUSI TBEPIBIX BENIECTB B YIOOGPEHNY ITyTeM T€KTPOTUIPABINIECKOi 06pabOTKM SKIUIKOTO pacTBOPA YA0OPeHMsT GbUTM OTpee/ieHbI
CIenytonye mapaMeTpbl TOBbIIIeHNS 3bGEeKTUBHOCTM TIMTAaHUS pacTeHuit. Hampsokenue paspsiza 24 KB, KOMMYeCTBO VIMITY/IbCOB
175, émkocTb KoHzeHcaTopa 0,8 MK®. DTO IMO3BOJISIET PACHIEIUISITh B yI0OpeHun TBepable BemiectBa 10 0,002 ¢cM, KOTOpbIE TPYIHO
yCBaMBAaIOTCST pacTeHusiMu. OTpezeneHbl pesKMMbI Y TTapaMeTpbl 06paboTKy AMeKTporuapasayeckum addexTom, obecreunBao-
IIeit paciiernyieHue CyxXmx BelecTB KUIKMX yaoopernii pasmepom 10 0,002 ¢M, UTO MO3BOJISIET MTOBBICUTD YPOSKATHOCTD KYJTbTYPHBIX
pactennii oo 33-37 11.

KiroueBble ¢JIoBa: SKUIKMIE PACTBOP YOOOPEHMIA, SJIEKTPOrUaApaBIMyIecKii 3G GeKT, HaMpsDKeHWe paspsifia, KOMMYECTBO M-
MTy/IbCOB, EMKOCTb KOHAEHCATOPa, TBep/Ible BelleCTBa, MPONYKTUBHOCTb PACTEHNIA.

INCREASING THE EFFICIENCY OF FERTILIZING CROPS
WITH LIQUID FERTILIZERS USING THE ELECTRO-
HYDRAULIC EFFECT

A.A.Turdibaev - PhD, Associate Professor, National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”
Keshuov S.A. - Doctor of technical sciences, professor, academic, Kazakh National Agrarian Research University. Kazakhstan.
Abstract

The article discusses the issue of increasing the efficiency of plant nutrition by treating organic and mineral fertilizers with a liquid
solution using the electro-hydraulic effect. According to the results of an analysis of technologies for feeding plants with fertilizers, the
amount of fertilizers absorbed by plants is 30-40%; to increase the efficiency of plant feeding, it is necessary to crush large volumes
of fertilizers so that the liquid solution can facilitate their absorption by plants and at the same time neutralize bacteria in liquid
fertilizers. To maximize the breakdown of solids in the fertilizer by electro-hydraulic processing of the liquid fertilizer solution, the
following parameters were determined to increase the efficiency of plant nutrition. Discharge voltage 24 kV, number of pulses 175,
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capacitor capacity 0.8 pF. This makes it possible to break down solid substances in the fertilizer up to 0.002 cm, which are difficult
for plants to absorb. The modes and parameters of treatment with the electro-hydraulic effect have been determined, ensuring the
breakdown of dry substances of liquid fertilizers up to 0.002 cm in size, which allows increasing the yield of cultivated plants to 33-37

centners.

Key words: liquid fertilizer solution, electrohydraulic effect, discharge voltage, number of pulses, capacitor capacity. solids, plant

productivity.

OOOOOOOOOOLOOOOLOOLOLOOLOLLLOLLLAALALLLLALLLLAALLOLLO OO0

mrish. Jahonda xalq xo‘jaligining barcha sohalarini,
ususan, qishloq xo‘jaligini yanada rivojlantirish
bo‘yicha har bir davrlar oz oldiga alohida vazifalarni
belgilab qo‘ygan. Bu ulkan vazifani muvaffaqiyatli hal qilish
uchun gishloq xo%jaligini barcha sohalarida ish sifatini
har tomonlama yaxshilash asosida aholining ozig-ovqat
mahsulotlariga, sanoatning xomashyoga, chorvachilikning
yem-xashakka bo‘lgan ehtiyojini yanada ko‘proq qondirish
talab etilayotgan bir paytda, tuprogning unumdorligini
oshirish, mineral va organik o°g‘itlardan samarali foydalanish,
ekin turlarini joylashtirish, hosildorlikni oshirish asosiy
tadbirlardan biri hisoblanadi.

Jahonda aholi sonining shiddat bilan o‘sishi, sanoatning
jadal sur’atlarda rivojlanishi, global iglim o‘zgarishi tufayli
sayyoramiz ekologik holatining yomonlashishi, yer va suv
resurslari kabi tabiiy ne’matlarning cheklanganligi sharoitida
insoniyatning ozig-ovqat, gishloq xo‘jalik mahsulotlariga
bo‘lgan talabning yildan yilga ortib borayotganligi yerdan
ogilona foydalanish, yerlarning meliorativ holati va
unumdorligini yaxshilash orqgali ekinlar hosildorligini
oshirish dolzarb vazifalardan biri hisoblanadi [1].

Organik va mineral o‘g‘itlardan olinadigan ozuqa
moddalarining fagat 30-40% o‘simliklar tomonidan
o‘zlashtiriladi. Bugungi kunda agrosanoat majmuasida
mineral o‘g‘itlar asosan quruq shaklda mexanizatsiyalashgan
holda qo‘llaniladi.

O‘simliklarni oziglantirishda suyuq holdagi o‘g‘itlar
quruq o‘g‘itlarga garaganda ancha samarali hisoblanadi,
ammo kop xarajat va mehnat sarfini talab etadi. Foydali
organik va minerallarni o‘simliklar uchun oson bo‘lgan
shaklga o‘tkazish uchun hujayralarning sellyuloza va lignin
membranalari qobiglarini buzish, ularning ichida zarur
bo‘lgan foydali moddalarni o‘simliklarga yetkazib berish
qgishloq xo‘jalik ekinlarining hosildorligini oshirishning eng
muhim vazifasi deb hisoblanadi [2].

Ko‘rib chigilayotgan muammoning hozirgi holati.
Qishlog xoYjalik o‘simliklarida organik birikmalarning
ayrim guruhlari miqdori va mahsulotning sifati, o‘simlik
biologik xususiyatiga, nav va o‘stirish shart-sharoitlariga,
agrotexnikasiga qarab ma’lum darajada o‘zgarib turadi [3].

Qishloq xofjalik ekinlari hosilning miqdorini oshirish
va uning tarkibiy sifatini yaxshilash uchun o‘simliklarning
oziglanishi sharoitini to‘g‘ri tashkil etish muhim ahamiyatga
ega.

Masalan, o‘simliklarni azotli oziglanishini ko‘paytirish
asosiy hosil hajmini va undagi ogsil migdorini oshiradi,
fosfor-kaliyli oziglantirish esa gand lavlagida gand, kartoshka
tuganaklarida kraxmal kop miqdorda to‘planishiga sabab
bo‘ladi. Shuningdek, fosfor-kaliyli o‘g‘itlar moy beradigan
o‘simliklar tarkibida yog‘ miqdorini oshiradi va uning sifat
ko‘rsatkichlarini yaxshilaydi.

Demak, o‘g‘itlar yordamida osimliklar uchun qulay
bo‘lgan oziglanish sharoitlarini yaratish yo‘li bilan ularning
hosilini, undagi quruq modda tarkibidagi eng zaruriy organik

birikmalar miqdorini va sifat ko‘rsatkichlarini oshirishi
mumkin ekan.

O‘simliklarga oziq elementlarining otishi ko‘pgina
omillarni belgilaydi. O‘simliklar barglar orqali 95 foiz va
undan ko‘proq CO, ni, shuningdek, ildizdan oziglantirilganda
suvli eritmalardan kul elementlarni, oltingugurt va azotni
o‘zlashtirishi mumkin. Lekin azot, suv va kul elementlarining
asosiy miqdori o‘simliklarga tuprogdan ildiz tizimi orgali
o‘tadi [4].

O‘simlikni biologik xususiyatlariga va yetishtirish
sharoitiga qarab, ildiz tizimi har xil darajada rivojlanadi.
Oziqa elementlari kam bo‘lgan tuproglarda va qurg‘oqchil
mintaqalarda oziq elementlari va suv izlab o‘simliklar
nisbatan ko‘p ildiz massasi hosil giladi.

Og'itlarni qo‘llash, odatda, ildiz massasi va yer
ustki massasi nisbatini bir gancha kamaytiradi, lekin bu
ko‘rsatkichlarni umumiy miqdorini va ildiz tizimining pastki
qatlamlariga tarqalishini oshiradi. Shunday qilib, gishloq
xo‘jalik ekinlarini o‘g‘itlash nafaqat o‘simliklarning yer ustki
qismi massasini oshiradi, balki ildiz tizimining rivojlanishiga
ham ijobiy ta’sir etadi.

Mineral oziglanish nazariyasi 1858-yilda sun’iy oziqali
muhitida (suv kul’turasida) birinchi bo‘lib, o'simlik to‘liq
pishib yetilguncha qadar ostirilganda o'z tasdig‘ini topdi va
tan olindi. Keyinchalik esa qumli muhitda (qum kul’turasida)
to‘liq oziga aralashmasida o‘simlik o'stirildi [5].

Tirik hujayraga oziq moddalarining o‘tishi hagidagi
Dyutroshe (1837) fikrlari diggatga sazovordir. U hujayraga
suv va unda erigan moddalar diffuziya hodisasi asosida
sitoplazmatik membrananing g‘ovaklari orqali kiradi deb
hisoblaydi.

Saks esa buni jamg‘aruvchi diffuziya hodisasi asosidagi
kimyoviy jarayonlar orgali ro‘y beradi, bunda hujayra ichidagi
moddalar konsentratsiyasi tashqi muhit konsentratsiyasini
doimo tengsizlantiradi deb hisoblaydi.

Pfeffer, De Friz, Mayer va boshqa olimlar diffuzion osmotik
nazariyasi tarafdorlari edilar. Bu nazariyaga asosan, o‘simlik
ildiz tizimi orqali suv bilan birgalikda oziq elementlarini
suradi. Suv esa doimo transpiratsiya jarayonida bug‘lanib
ketadi. Shunday qilib, o‘simlikka oziq moddalarning kirish,
transpiratsiya intensivligiga to‘g‘ridan-to‘g‘ri bog‘liq bo‘ladi.
Ammo, oziq moddalarning o‘simlikka kirish qonuniyatlari
hagidagi ma’lumotlar diffuzion-osmotik nazariya doirasidan
chiqib ketdi [6].

O‘simlikka suv va oziq moddalari kirishi o‘rtasida ma’lum
bog‘liglik yo'qligi hagida K.A.Timiryazev shunday degan
edi: “Ofsimliklar oziglanishi jarayonida, ular tomonidan
bug‘latiladigan shunchalik ko‘p migdordagi suvga muhtoj
emasdir” [7].

D.A.Sabinin ishlarida esa bu fikr yanada rivojlantirildi.
Bunda moddalarning kam konsentratsiyali oziqa eritmalarida
ularo‘simliklar shirasida anchaginakonsentratsiyalashganligi
isbotlab berildi [8].

XIX asr oxirida Overton tomonidan lipoid nazariyasi
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oldinga surildi, bu nazariyaga asosan hujayraga oziga
moddalarining kirishi, sitoplazma membranasidagi lipid
komponentlarida oziq moddalarining erishi natijasida sodir
bo‘ladi. Ular tomonidan asosiy anilin bo‘yoglarning o‘simlik
hujayrasiga kirishi hamda lipidlarda erishi tezligi o‘rtasidagi
korrelyasion bog‘liglik kuzatildi [9].

Ul'trafiltratsion nazariya mualliflari Traube va Rulandlar
esa oziga moddalarining sitoplazmatik membranadan o‘tishi
sitoplazmatik membrana kovaklari kattaligiga va molekulyar
o‘lchamlariga bog‘liq deb hisoblaydi.

Dravert o‘rganilayotgan nordon  bo‘yoglarning
hujayralariga kirishi ularning molekulalarini o‘lchamlariga
bog‘ligligini kuzatdi. Lekin o‘simliklarga molekulalari yirik
bo‘lgan aminokislotalar, fitin vaboshqa organik moddalarning
kirishini bu nazariya tushuntira olmaydi.

XX asr boshlarida Devo kuchli suyultirilgan eritmalar
tarkibidagikationlarningo‘simliklarhujayralariga tezbirikishi
imkoniyati mavjudligini aniqladi. Bu holat, adsorbsiya
nazariyasining paydo bo‘lishiga va rivojlanishiga olib keldi.
Shuningdek, hujayraga birikkan kationlar o‘zaro ekvivalent
asoslarda almashinuv tufayli, hujayra to‘gimasidan qayta
sigib chiqarilishi mumkinligi ko‘rsatib berildi. Shunday qilib,
ayrim ionlarning yutilishi boshqa ionlarning siqib chiqarilishi
bilan boradi va bu jarayon, moddalar konsentratsiyasiga
hamda vaqtga bog‘liqdir [10].

D.A.Sabininvaboshqaolimlarningko‘pginatadqiqotlarida
oziq moddalarining vyutilishi hujayraning hayotchanlik
darajasiga bog‘liq ekanligi bu jarayonda ildiz tizimining faol
ahamiyatiga ega ekanligi ko‘rsatib o‘tildi.

O‘simlik  shirasi  tarkibidagi moddalar miqdori
o'simliklarning oziq elementlar bilan ta’minlanishiga,
shuningdek, o‘simlikning biologik xususiyatlariga hamda
yoshiga bog'liqdir. Hujayra va to‘qimalarning turlicha
fiziologik faolligi ularning har xil kimyoviy tarkibini va turli
xil elektrik xossalarini belgilaydi.

To‘gimalarning metobolizm darajasi oziq moddalarining
yutishi darajasini ham belgilaydi. Styuarl, Lundegord,
Byurstrem va boshga olimlar tomonidan to‘gimalarning
nafas olish bilan mineral tuzlar ionlarining yutilishi jarayoni
o‘rtasida uzviy bog‘liglik borligi aniglangan [11].

Xogland va Broyer ishlarida esa o‘simlik hujayralari va
to‘gimalariga moddalarning kirish tezligini ortishi nafas
olishni faollashtiruvchi quyidagi hollarda sodir bo‘ladi:
oziqa eritmasi aeratsiyasi yaxshilanganda, unga glyukoza
go‘shilganda, harorat oshirilganda hamda boshga sharoitlar
yaxshilanganda kuzatilgan [12].

D.A.Sabinin tomonidan osimliklarning oziglanishi bilan
ayrim organlarining hosil bo‘lishi va rivojlanishi o‘rtasida
bogliglik borligi isbotlangan [13].

O‘simliklarning  mineral  oziglanishi  to‘g‘risidagi
tadgiqotlarning yuqorida gayd qilib o‘tilgan gisqacha izohida
quyidagi nazariyalar muhogama etildi: diffuzion-osmatik,
lipoid, ul’trafiltratsion, adsorbsion.

Korsatib  o'tilgan nazariyalar ofsimliklarga oziq
moddalarning o‘tishi jarayoni to‘grisidagi garashlarning
rivojlanishiga olib keldi va bu nazariyalarda mineral oziq
ma’lum bir ahamiyatga ega. Elementlarini o‘simlikka
o‘tishining har xil tomonlari amaliy jihatdan to‘g’ri, lekin
juda sodda va qisqa bayon etilgan.

Keyingi o'n vyilliklarda mineral oziq elementlarning
o‘simliklarga o‘tish nazariyasi ancha rivojlandi va taraqqiy
etdi, lekin hozirgi vaqtda bu nazariya oldin aytib o‘tilgan
qoidalardalardagi ayrim fikrlarni ham gamrab olgan.

Ildiz o‘simlikni tuproqda mustahkam saglab turuvchi

va oziq moddalarni o‘tkazuvchi funksiyasini bajaruvchi,
birlamchi o‘zlashtiruvchi suv va mineral moddalarni boshqa
organlarga tarqatuvchi va yetkazib beruvchi maxsus gismidir.
Ildiz - ko‘plab biologik sintez jarayonlarini va boshqa bir
gator maxsus funksiyalarni bajaruvchi organdir.

Ildiz tizimining rivojlanish tavsifi va baquvvatligi,
o‘simlikning oziq elementlarini o‘zlashtirish xususiyati bilan
belgilanadi.

Umuman olganda, oziq elementlarining asosiy
miqdori yosh, o‘sayotgan ildiz tukchalarida yutiladi. Ildiz
tukchalaridagi hujayralar boshqa hujayralarga nisbatan
mineral oziglanishda elementlarni intensiv o‘zlashtiradi.

Dala ekinlarining ildiz tizimi juda ham katta singdirish
yuzasiga egadir. O‘simliklarning gullash davrida ildiz yuzasi
eng kop rivojlanadi, shu jumladan, faol yuza eng katta
migdorda hosil bo‘ladi. Ildizlarning o°sish va tortilish gismida
yutilgan oziga moddalari tezda foydalaniladi va o‘simlikni
yugori gismiga yo‘naltiriladi [14].

Oziglanish - bu o‘simlik bilan tashqi muhit o‘rtasida oziq
elementlarining almashinuvidir. Bu oziq moddalar tuproq va
havodan o‘simlik hujayralariga, murakkab organik birikmalar
tarkibiga o'tib, o‘simlik tomonidan parchalanib, undan yangi
moddalarni hosil qgiladi.

Quyosh energiyasi o‘simlik uchun asosiy organik
moddalarni parchalovchi va hosil yaratuvchi manba bo‘lib
xizmat giladi. O‘simliklarni havodan oziglanishi fotosintez
jarayoniga asoslangan bo‘lib, u atmosferadan CO, ni
o‘zlashtirib, organik birikmalar (uglevodlar)ni xlorofil
yordamida hosil giladi.

Ushbu jarayonning tezligi yorug‘liq issiqlik namlik
o‘simlikni oziq moddalar ta’minlanishiga va uning biologik
xususiyatiga bog‘liq bo‘ladi. O‘simlik quyosh nurini yetarli
darajada o‘zlashtirishni ta’minlash uchun ularni quyoshga
qaratib ekish, daraxtlarga shakl berish va ofsimlik tup
sonlarini to‘gri belgilash lozim.

Demak, osimlik oziglanish jarayoni asosida bir-biriga
mos keladigan omillar va ularni umumiy ta’siri uni hayoti
uchun to‘g’ri bolishi kerak. Bunday sharoitlar agronomik
tadbirlarni gullash natijasida, shu jumladan, tuproqqa ishlov
berish bilan suv va havo sharoitini yaxshilash, organik va
mineral o‘g‘itlarni qo‘llash, sug‘orish-melioratsiya tadbirlari
bilan birgalikda olib boriladi. Agarda o‘simlik o'sish davrida
birorta omil bilan ta’minlanmasa u vaqtda boshqa omil ta’siri
kuchsiz bo‘ladi.

Tuproq namligi yetishmasa o‘gitlar samaradorligi
pasayadi va sug‘orish natijasida, u omil ijobiy ta’sir ko‘rsatadi.
Aksincha tuproqda haddan tashgari nam bo‘lsa ildizlarni
nafas olishi uchun kislorod yetishmasligi natijasida noqulay
sharoit tug‘diradi.

Ma’lumki, lalmikor yerlarda o‘simlik uchun suv
yetishmaydi, shuning uchun bunday sharoitlarda namlikni
saglash tadbirlarini ishlab chiqarish zarurligi tug‘iladi. Nam
yetishmagan mintaqalarda o‘g‘itlarni chuqur qatlamlarga
solish yoki sug‘orish magsadga muvofiqligi yoki bo‘lmasa
bu qatlamlardan o‘simlik yaxshi erigan oziqalardan
foydalanishiga imkoniyat yaratilgan bo‘ladi [15].

Agarda ekin nihollari siyrak bo‘lsa, o‘simlik oziglanishi
va vyoruglik maydoni qo‘llanilgan o'g‘itlardan to'liq
foydalanishga imkon bermaydi. O‘simliklarni ildiz tizimi
orqali oziglanishi, nafagat uning biologik xususiyatlariga,
fotosintez mahsuloti bilan ta’minlanishga, balki ildiz
tizimining rivojlanish tezligi va hajmiga, tuproq tarkibi va
aeratsiyasiga, namlikka, eritma reaksiyasiga, oziq moddalar
miqdori va ularning nisbatiga, tuproq mikroflorasining
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faoliyatiga, ildiz tizimi ajratib chiqaradigan moddalarga va
boshqga omillarga bog‘liq [16].

Hozirgi kunda kimyoviy moddalardan foydalanish
samaradorligi gishloq xojaligi va atrof-muhitni saqglash
talablariga mutlaqo javob bermaydi. Meneral o‘g‘itlar va
biotsidlar yerga me’yoridan ortiqcha solinganda ularning
asosiy gismi o‘simliklar bilan o‘zlashtiriladi, lekin ularning
golgan gismi esa tuproqda o‘simliklar o‘zlashtira olmaydigan
shaklda to‘planib qoladi. Masalan, 1 gektar g‘o‘za maydoniga
240-250 kg azot solinganda, o‘simlik uning fagat 30-40
foizidan, 120-130 kg fosfor berilganda esa 15-20 foizidan
foydalanadi.

Qolgan gismi esa tuproqda nitrat va fosfat tuzlari sifatida
to‘planib qoladi. Ular suv ta’sirida asta-sekin erib, sizot
suvlariga qo‘shiladi va ularni ifloslantiradi. Suv tarkibida
nitrat shaklidagi azot miqdori 40-50 mg/l bo‘lsa zararlidir.
Nitrat yerning chuqur qatlamlarigacha (12 m. gacha) suv
bilan yetib borishi va to‘planishi kuzatilgan.

Ma’lumotlarga garaganda, 1 ga g‘oza maydonining
15 m chuqurligida 900-1200 kg. gacha nitrat to‘planishi
aniglangan. Yerga fosforli o‘g‘itlar berilganda fagat fosfat
tuzlari sifatida to‘planmasdan, balki «og‘ir metallar» ham
to‘planishiga olib keladi. Yerga 1 t superfosfat berilganda
1 kg tuproqda 20 mg mis, 100 mg rux, 300 mg margamush
to‘planishi aniglangan.

Biotsidlar tuproqda bir necha yillar parchalanmasdan
to‘planib goladi. Birinchi yili sepilgan biotsidlarning 80-100
foizi keyingi yillarga saglanib qoladi va ular fagat tuprogning
chuqurligi va yon tomonlariga garab tarqalishi mumkin.
Masalan, DDT sepilganda 2-3 yildan keyin 80 foizi, aldrining
43 foizi, geksoxloratning 20 foizi tuprogning 15 sm gatlamida
saglanib qoladi [17].

Yillar davomida kimyoviy moddalarni noto‘g‘ri qo‘llash
ogibatida tuproq =zaharli moddalarga to'yinib boradi,
tuprogdan o‘simlik ildizi orqali butun organlariga tarqaladi
va o‘simlikni zaharlaydi. Zaharli kimyoviy moddalar
o‘simliklarga va boshga barcha tirik organizmlarga salbiy
ta’sir ko‘rsatadi.

Zaharli kimyoviy moddalar tuprog, suv va o‘simliklarda
mavjud bo‘lib, o‘simlik va o‘simlik mahsulotlari orqali gishloq
xo‘jalik hayvonlariga o‘tadi hamda o‘simlik va chorvachilik
mahsulotlari orqali inson organizmida to‘planadi. Buning
ogibatida turli yuqumli kasalliklar paydo bo‘ladi, hattoki
mutatsiyani vujudga Kkeltirib, inson naslini buzadi. Shuning
uchun zaharli kimyoviy moddalar ko'p to‘plangan yerlarni
aniqlash, ularni melioratsiya qgilish muhim muammo bo‘lib
golmoqda.

Masalaning qo‘yilishi. Hozirgi vaqtda mahalliy o‘g‘itlar
bilan o‘simliklarni oziglantirishda elektrogidravlik usulda
qayta ishlash alohida ahamiyatga ega. Mahalliy o‘g‘it tarkibida
organik moddalar majmuasi mavjud bo‘lib, dehqonchilik
tarmoglari va xalq xofjaligi uchun noyob xomashyo
hisoblanadi. Mahalliy o‘g‘itning organik moddalari va uning
tarkibiga kiradigan kimyoviy kislotalar tirik organizmlarning
hayotiy jarayonlarini kuchaytiruvchi fiziologik faol modda
manbalari bo‘lgan tuproq unumdorligini oshiradi. Biroq,
bu xususiyatlar organik o‘g‘itning tegishli parchalanish
jarayonlari va uning bir qator birikmalari o‘simliklar
tomonidan assimilyatsiya qilish uchun mavjud bo‘lgan
holatga o‘tgandan keyingina namoyon bo‘ladi.

Tabiy holatda bu jarayon juda sekin kechadi, shuning
uchun mahalliy o'g‘itni sof shaklda qo‘llash samarasizdir.
Hayvon go'ngi o‘git sifatida ishlatish uchun go‘ngdagi
organik moddalarni va azotini faollashtirishning turli usullari

go‘llaniladi: termal, kimyoviy va biologik usullar.

Elektrogidravlik effekt bilan ishlov berish, murakkab
organik tuzilmalarga kop faktorli fizik-kimyoviy ta’sir
korsatadi va uni faollashtirishning istigbolli usuli
hisoblanadi.

Natijalar tahlili va misollar. Qishloq xo‘alik ekinlarini
mabhalliy o‘g‘itli sharbat bilan sug‘orish davridagi asosiy
muammo ma’lum parametrlarga ega bo‘lgan ozugaviy
eritmani vyaratishdir. Kimyoviy elementlar suvda eriydi,
ular ildiz tizimi orqgali so'rilishi tufayli o‘simliklarning
oziglanishida ishtirok etadi. O‘simliklarning o‘sish bosgichiga
qarab, turli hil ozuqaviy elementlarni talab giladi, ammo
mabhalliy o‘g‘itlardan foydalanilganda gayta ishlanishi lozim.

Suyuq eritmali ozuqaga elektrogidravlik effekt bilan
ishlov berish samaradorligini baholash va ishlov berilayotgan
mahsulotning holatini ko‘rsatuvchi omil sifatida uning
parchalanish darajasi gabul gilingan.
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1-rasm. Elektrogidravlik effekt bilan ishlov berilganda
suv tarkibidagi oqiziqlarning parchlanishi razryad
kuchlanishiga bog ‘liqligi

Elektrogidravlik effekt bilan ishlov berishning har bir
omilini suvdagi ozuqalarning parchalanish darajasiga
ko‘rsatayotgan ta’sirini o‘rganish uchun bir qator tajribalar
o‘tkazilgan. Tajribalar natijasi bo‘yicha quyidagi bog‘lanish
grafiklari tuzildi:

Keltirilgan grafikdagi egri chiziglar tahlilidan shular
aniglandi. Suyuq eritmali ozuqaga elektrogidravlik effekt
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2-rasm. Elektrogidravlik effekt bilan ishlov berilganda suv
tarkibidagi oqiziqlarning parchlanishi impulslar soniga
bogliqligi

bilan ishlov berilganda, razryad kuchlanishi 24 kV gacha
oshishi suvdagi yirik ozuqa elementlarini 0,005 cm. gacha
parchalaydi. Razryad kuchlanishni oshishirishni davom
ettirganda shikastlanish effekti o‘zgarmaydi. Faqat energiya
sarfini ortishiga olib keladi.
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O‘tkazilgan tajriba tadgiqotlaridan shuni ko‘rsatadiki,
suyuq eritmaga elektrogidravlik effekt bilan ishlov berishda,
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3-rasm. Elektrogidravlik effekt bilan ishlov berilganda
suv tarkibidagi oqiziqlarning parchlanishi kondensator
sig‘imiga bog ‘ligligi

impulslar soni ortirib borish bilan yirik ogiziglarning
parchalanishi keskin oshadi. Impulslar soni 18-20 donadan
oshganda shikastlanish darajasi o‘zgarmas holatga keladi.
Impulslar sonini 200-225 donadan oshirish ozugalarning
parchalanish darajasiga ta’sir etmaydi

Tajribalarda suyuq eritmali ozuqaga elektrogidravlik
effect bilan ishlov berishda kondensator sig‘imini 0,8 mkF

ortadi. Mexanik usul bilan ishlov berilgan aralashmalarda
oqiziq kattalagi o‘rtacha 1-1,3 sm. ni tashkil giladi. Bu oziq
moddalar tuproqga singmaydi va o‘simliklar tomonidan
o‘zlashtirilmaydi. Amaldagi texnologiya bo‘yicha pomidor
yetishtirishda o‘rtacha hosildorlik 150 sentnerni tashkil
qilgan bo‘lsa elektrogidravlik effekt bilan ishlov berilgandan
songt hosildarlik 183 sentnerni tashkil etgani ko'rishimiz
mumkin, ya’ni amaldagi pamidor yetishtirish texnologiyasigi
nisbatan 33 sentnerga oshgan.

Bodring yetishtirishda Amaldagi texnologiya bo‘yicha
o‘rtacha hosildorlik 120 sentnerni tashkil gilgan bo‘lsa
elektrogidravlik effekt bilan ishlov berilgandan so‘ngt
hosildarlik 157 sentnerni tashkil etgan. Bu esa amaldagi
bodring yetishtirish texnologiyasiga nisbatan 37 sentnerga
ko‘progq.

Xulosa. Ofsimliklarni o‘g‘itlash orqali oziglantirish
texnologiyalari tahili natijalariga ko‘ra, o‘simliklar tomonidan
o‘zlashtiriladigan o‘g‘itning miqdori 30-40 foizni tashkil
qgiladi. Bu ko‘rsatgich bugungi kundagi o‘simliklarni o‘g‘itlash
samaradorligi juda pastligini ko‘rsatadi.

O‘simliklarni ozqlantirish samaradorligini oshirish uchun
suyuq eritma tarkibidaga yirik hajmdagi o‘g‘itlarni parchalash,
o‘simliklar oson o‘zlashtiradigan hajmga keltirish va shu
bilan birgalikda suyuq eritmali og‘it tarkibidagi bakterialarni
zararsizlantirish talab etiladi.

Suyuq eritmali og‘itga  elektrogidravlik effektli
. 200 ishlov berib, o'simliklarni oziglantirish
=2 samaradorligini oshirishda o'glit
) 43 tarkibidagi qattiq moddalarni maksimal
= 150 darajada parchalash uchun quyidagi
.g parametrlar aniglandi. Razryad kuchlanishi
= 425 24 kV, impulslar soni 175 ta, kondensator
S 100 siglimi 0,8 mkF. Bu o'g‘it tarkibidagi
o o‘simliklar tomonidan o‘zlashtirilishi qiyin
75 bo‘lgan qattiq moddalarni 0,002 sm. gacha

50 parchalash imkonini beradi.
Suyuq eritmali o'gfitlarning qattiq
25 ogiziglari 0,002 sm. gacha parchalanishini
0 ta’minlaydigan elektrogidravlik effektli
ishlov berishning rejim va parametrlari
mgulgand| 150 | 153 | 156 | 160 | 165 | 169 | 175 | 181 | 183 | 183 | aniglangan va bu yetishtiriladigan o‘simlik
BW,cm 1,3 | 09 | 06 | 03 | 01 | 0,07 | 0,05 | 0,02 |0,005]0,005 hosildorligini 33-37 sentnergacha oshirish

imkonini beradi.

4-rasm. Elektrogidravlik effekt bilan ishlov berilganda pomidor hosildorligi
suvdagi oqiziglarning pachalanganligiga bog liqligi

bo'lishi suvdagi o‘g‘itlarning o‘simliklar = {28
tomonidan  oson o‘zlashtiradiganﬁ'r 150
darajada (0,05 cm) parchlanishi uchun % {gg
yetarli ekanligi aniglandi. Kondensator @ 120
sig‘imni 0,8 mkF dan oshirilgani bilan @ 110

daci ‘it . hlanish < 100
suvdagi  o'gitlarning  parchlanis ® oo
darajasi o'zgarmaydi 80

Suyuq eritmali  ozugalarning gg
parchalanish ~ darajasining o'simlik 50
hosildorligiga ta’sri bo‘yicha tajriba 40
tadgiqotlari o‘tkazildi. Olingan tajriba 38
natijalari shuni ko‘rsatadiki, suyuq 10
eritma tarkibidagi oqgiziglar qanchalik 0 1 5 3 2 5 . 2 s 5 10
darajada parchalansa, o‘simlik uchun

Lo . EW,cm| 1,3 0,9 06 | 03 0,1 | 0,07 | 0,05 | 0,02 | 0,005 | 0,005

ozugani o'zlashtirish shuncha oson
bo‘ladi. Natijada olinadigan hosildorlik |®Sarder| 120 | 122 | 125 | 129 | 134 | 139 | 145 | 151 | 157 | 157

4-rasm. Elektrogidravlik effekt bilan ishlov berilganda pomidor hosildorligi
suvdagi oqiziglarning pachalanganligiga bog ligligi
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DILUTION OF ORGANIC POULTRY WASTE IN ANAEROBIC
MODE TREATMENT

Sh.Imomov - Professor of “Bukhara Institute of Natural Resources Management”,

K.Usmonov - Docent of National research university “Tashkent Institute of irrigation and agriculture mechanization
engineers”,

V.Tagaev — Docent “National University of Uzbekistan named after Mirzo Ulugbek”

Abstract

The article presents the results of a pilot plant for the anaerobic processing of organic poultry waste, as well as general
considerations for obtaining alternative energy sources in the case of using the first dilution mode in a plant for the production of
biogas from organic poultry waste.In this paper, analyzes of biogas formation in various temperature conditions for the absorption
of odorous gases during preliminary anaerobic purification of organic poultry waste in a bioreactor and the dilution method were
studied, in which experiments were carried out in mesophilic (36+2°C) temperature conditions, which was somewhat stable, and in
terms of methane content (CH,) in the resulting biogas, it was determined that the amount of gas increases to 67-72%.

Key words: organic waste, anaerobic, processing, biogas, alternative energy, organic fertilizer, biofertilizer, biomass, biosludge.

ITAPPAHJA OPTAHUK YNKNHAVNCHHU CUNPAKJIAHUIII
PEJXXUMHNUIOA AHABPOBb KAUTA UIIJIAII

I1.FAmomoe — m.¢h.0., Byxopo mabuuii pecypcaapHu 6owkKapuil uHcmumymu npogeccopu,

K.Yemonoe — m.¢p.¢p.0 (PhD), “Towkenin uppuzayus 6a KUWIOK XYHCANIUZUHU MeXAHU3AUUALALL MYXAHOUCIAPU UHCINUNTY-
mu” Munnuii madkukom yHueepcumemu 0oueHmu,

B.Tazaee — Mup3o Yayr6ex nomudazu Y36exucmon Munnuii yuueepcumemu doyeHmu

AHHOTaIUA

Makosiazia mappaHia OpraHyMK UMKMHAVCUHY aHa3po0 KaiTa UIIall Taxkpuba KypyuaIMaCHHUHT HaTVsKaIapy KeITUPUITaH 6yino,
rappaH/ia OpraHMK YMKMHAWIAPUAAH 610ra3 oMU KypUIMacHaa VIK 60p CUiipaKIaHNII PEKMMUAAH QoiiIaTaHUITaH X0 MyKO-
61 9HEeprust MaHGAIAPVHM OJTUII XaKy/Ia KeHT My/Ioxa3aaap KeMTUPWIraH. ByHzaa 61opeakropaary mappaHia OpraHuK YUMKMHIMIIA-
pura gactiabky aHaspob UIIOB Gepuill opKaiu 6af6yit raznapHu cypub Taliall Ba CUIfpaKIaHUII YCYIU OPKAIM Xap XUJI XapopaT
pexuMIapuaa 61oras YMKUILIMHMHT TaxJIMjIapy ypraavioy, 6yHaa Me3oduis (36+2°C ) xapopaT peskumua o6 60puirad Taskpu-
6anap 6upMyHUa cTabus1 Ba oNMHaETraH 61oras rapkubupary meras (CH,) rasu Mukmopu 67-72 dousraua KyTapuimMiy aHUK/IaHTaH.

TasHy cy3/1ap: OpraHuK YMKVHIM, aHa3po0, KaiTa uIiall, 61oras, MyKOOUI SHEPIMsI, OPTaHMK YFUT, 6MOYFUT, Gromacca, 610-
HI1aM.

PA3BABJ/IEHUE OPTAHNYECKHUX OTX0OO0B
IITUOEBOACTBAB AHADPOBHOM PEXUME OBbPABOTKA

IIL.Hmomoe — 0.m.H., npodeccop “Byxapckozo uncmumyma npupodonons3oeanus”

K.Ycmonos — douenm HauuonanwHelii uccnedosamensckuii ynueepcumem “TaulkeHMCKo20 UHCMUMYymMa UHiceHepos uppu-
2ayuu u mexaHu3ayuu ceascKozo xo3siicmea”, Pecny6nuka Y36ekucmat

B.Tazaee - douenim HayuonansHuiii yHueepcumem Ysbexkucmaua umenu Mup3o Ynyz6exa

AHHOTauusa

B cTraTbe mpecTaBaeHbI Pe3y/IbTaThl MVIOTHOM YCTAHOBKM aHA9POOHOI ITepepaboTKe OPraHMvYeCcKX OTXOHO0B IITHUIIEBOCTBA, a
TakKe MPUBEIEeHbI 001IMe COOOPAsKEeHNS O MTOYUEHNN aTbTePHATUBHBIX MCTOYHMKOB SHEPTUH B CIyUae MCII0b30BaHMS IEPBOTO
pexxuMa pa36aBieHNs B YCTaHOBKE 10 MPOM3BOACTBY 610rasa 13 OpraHMyeckux OTXOI0B IITUIIEBOACTBA. B maHHOIi paboTe n13yye-
HblaHaJIM3bI 6M10Ta3000pa30BaHMS B Pa3IMUYHBIX TEMIIEPATYPHBIX PEXKMMAX I10 MOIOMIEHNMIO MTaxXyuMXx Ta30B IPY IpeIBapUTelb-
HOJ aHA3POOHO OUYNMCTKE OPraHUYeCKMX OTXOM0B MITUIEBOICTBA B 6110peakTOpPer METOLOM pa36aBaeHusl, PV KOTOPOM OTIBITBI
MPOBOAMIUCH B Me30bMIbHOM(36%2°C) ) TeMIIEPATYPHOM PEXMME KOTOPBI ObUT HECKOJIBKO CTaGMIIEH, a TI0 COAePsKaHII0 MeTaHa
(SN,) B mo;ryueHHOM 6Morase 6bLIO ONpe/eIeHo, YTO KOJMYEeCTBO rasa yBeudanBaeTcs 1o 67-72%.

KirroueBble ¢JIoBa: OpPraHM4eCcKMXOTXOMbl, aHA3PO6HbIe, TepepaboTka, 610ras, abTepHATUBHAS SHEPreTHKa, OpraHMIecKoe
ymo6penue, 61uoynobpeHne, 6uomacca, 61oIIIaM.

OO OO0

ntroduction. In the world, much attention is paid to research, processing of one-component organic bird waste
improving the economic efficiency of power equipment in an anaerobic process and selection of the operating mode
based on renewable energy sources by processing organic of biogas equipment, while ensuring highly aggressive
bird waste in an oxygen-free environment in a short period operation of the structure, improving the ergonomics of
of time. Actual tasks in this direction are targeted scientific biofertilizers, introducing modern types of such equipment,

-
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as well as substantiating their parameters.

Formulation of the problem. In practice, the accelerated
processing of organic poultry waste in an airless environment
(anaerobic), obtaining organic fertilizers and biological gas
from them is considered an ancient technology, but recently
a number of complications have appeared in direct anaerobic
technology in the processing of such waste. It becomes
practical to take measures to eliminate the environmental
problem, combined with modern methods of processing and
reusing organic poultry waste in the shortest possible time
(the process from defecation of poultry to loading organic
waste into bioreactors) and increasing land productivity.

Research method. By determining the amount and
duration of dilution during the processing of organic poultry
waste in an anaerobic process and ensuring its continuity, it
became possible to obtain biogas. For this, chemical reactions
occurring in the anaerobic process were analyzed. Because
there is a need to adjust the amount of ammonium in the
sequence during the reactions [1, 2, 3].

A number of laboratory experiments have been carried
out on the introduction of organic poultry waste into the
anaerobic process in varying degrees of dilution, in gas
pressure ranges (5-100 kPa) and in different temperature
conditions.

For this purpose, organic poultry waste brought from
“Pskent Parranda” LLC in November 2016 on the basis of
an experimental application [1, 2] was stored in laboratory
conditions for 244 days, and no changes were noted. Even
when changing the lower limit of the temperature regime
from 160°C to the upper limit of 280°C, gas evolution was
not felt. Therefore, in order for the anaerobic process in
bioreactors to be moderate, it is necessary to monitor not
only the temperature regime, but also the microbiological
process.

For this, two methods were chosen: - (firstly,
microbiological selection of the optimal composition for
the anaerobic process with daily loading of biomass into
bioreactors; - secondly, the absorption of putrefactive gases
contained in the amount of daily loading of biomass into
bioreactors from the pre-treatment period.

There was a need to conduct experiments on organic
poultry waste loaded into a laboratory installation at various
temperature conditions, and a series of experiments was
carried out at temperatures from 16°C to 97°C on organic
poultry waste loaded into a laboratory installation. During
the experiments, the method of dilution (absorption of
odorous gases) in a bioreactor was used.

The results of the experiments are shown in figure 2.
Poultry organic waste loaded into the laboratory biogas plant
(fig. 1) resulted in the release of biogas during loading into
the laboratory plant, which operated stably despite different
organic waste storage times (5, 10, 20, 30, 50 days). But it
turned out that this duration depends on the daily amount
of organic waste loaded into the bioreactor, temperature and
dilution regime.

When conducting multiple experimental analyzes
(experiments conducted without thinning regimes in 2009,
2012 and 2014) [4, 5, 6], we saw that organic poultry waste
introduced into biogas production or an anaerobic process in
any technological mode, passed into fermentation mode for a
period of at least 45-60 days. Thus, the experiments carried
out at the laboratory facility in the dilution mode showed
that the time for introducing organic poultry waste into the
anaerobic process was reduced to 9-12 days.

It must be understood that organic poultry waste
introduced into the anaerobic process in order to obtain
a quick chemical reaction and release biogas must be
produced not only under the influence of heat, but also to

+
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1 - container for receiving organic waste; 2 — boot device; 3 — biomass grinder; 4 — pump;
5 — bioreactor; 6 — container for biofertilizer; 7 — separator; 8 — gas generator; 9 — gas filter;
10 - gas meter; 11 — panel rarefaction and mixing; 12 — chopper; 13 — vacuum pump;
14 -management of the rarefaction mode; 15 — thermometer
Fig. 1. Scheme of an experimental plant for anaerobic processing of organic waste from birds

create conditions for their metabolism and the participation
of residual microorganisms. Experiments have shown
that organic poultry waste loaded into a bioreactor at a
temperature of boiling water (96%2°C) begins to release
odorous gases from the initial period of loading into the
bioreactor. They showed that the content of methane (CH,)

in the obtained biogas decreased sharply and the output of
biogas completely stopped after 5-6 days.

Further observations in the experimental laboratory
showed an increase in the amount of biogas from the day of
primary processing of organic poultry waste in thermophilic
mode. However, a relatively large part (62-64%) of the
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obtained biogas was used to maintain a high temperature
regime in the bioreactor, and the duration of the production
of biogas obtained from the bioreactor was not stable (fig. 2,
curve 1). This showed that only the non-concentrated part of
organic poultry waste, which has a short decomposition time,
enters the anaerobic process faster.

In the next series of experiments, organic poultry waste
was carried out in the mesophilic (36%2°C) temperature
regime. Experiments carried out in this temperature regime
are somewhat stable (fig. 2, curve 2) and showed that the
content of gaseous methane (CH,) in the resulting biogas
increases to 67-72%. In the experiments it was found that
the duration of biogas production is somewhat longer, and
the composition of the obtained biofertilizer fully complies
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Temperature regime: 1-thermophilic (54£2°C); 2-mesophyll
(36%2°C); 3-psychrophilic (15£2°C) in cases; 4-difference
between experimental and calculated values
Figure 2. Allocation of biogas in the variable
temperature mode of organic waste during anaerobic
treatment

with the requirements of anaerobic processing.

The duration of the anaerobic process proceeding in the
psychrophilic temperature regime takes a long time (fig. 2,
curve 3). It is also seen that the amount of biogas produced
will be relatively low, which will lead to the accumulation
of a large amount of organic waste in the sources of their
formation.

Ingeneral, the amount of biogas obtained from bioreactors
and the quality indicators of organic fertilizer determine the
economic efficiency of the anaerobic process.

Results. When comparing the results obtained on the
experimental laboratory installation with the calculated
values, it can be seen that the difference between the
experimental and calculated values of the amount of biogas
obtained from bioreactors did not increase by 4% (fig. 2, curve
4).

Conclusion. The mode of absorption and dilution was
used from the period of primary treatment of rotten gases
contained in the amount of daily loading of biomass into
the bioreactor. At the same time, in order for the anaerobic
process in the bioreactor to be moderate, not only the
temperature regime is necessary, but also the microbiological
process, i.e. the possibility of obtaining biogas from organic
poultry waste was created using the dilution mode from the
primary treatment of odorous gases contained in the daily
amount of biomass loaded into bioreactors.

In view of the above, since 2016 the organic waste dilution
method has been continuously used in our pilot plants and
has been found to have a direct effect on the biogas yield.

~
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VIK: 621.317.714.182.6

BE3PA3PBIBHbBIE CUJIbHOTOYHBIE IIPEOBPA3OBATEJ/IN
CUCTEM KOHTPOJIA U VIIPABJIEHUSA

A.M.IInaxmuee - 0.m.H., npogpeccop, 1.A.Menuboee — couckamev,
HHY “TaukeHmcKo20 UHCMUIMYIMA UH}¥ceHEePO6 Uppu2auuu u MeXaHu3auuu cebcKozo Xo3siicmea”

AHHOTaIMA

B pa6ote mpuBOASTCS AaHHbIE 06 0OCOOEHHOCTSIX 6e3pa3pbIBHOTO MPeo6pa3oBaHMsT GOJBIINX ITOCTOSIHHBIX TOKOB, 060CHO-
BbIBAeTCS HEOGXOOMMOCTh pa3paboTKM 6e3pasphbIBHBIX CPEICTB KOHTPOJS, OOIMe MPUHIUIIBI MOCTPOEHMST 6e3pasphIBHbIX
beppoMarHUTHBIX TTpeo6pasoBaTesell GOMbIINX MOCTOSHHBIX TOKOB, OCHOBHBIE TPEGOBAHMS K HUM U Pe3yIbTaThl pa3paboTKu
OITHOTO U3, TTPEJIOKEeHHbIX HAMU, YHMBEPCATbHBIX MHOTOTIPOMIMILHBIX ITMPOKOAMATIA30HHBIX 6€3Pa3pPbhIBHbIX TAJIbBAHOMATHUT-
HBIX TIpeobpa3oBaTe/ieil GOMbINMX MTOCTOTHHBIX TOKOB [IJIsI CCTEM KOHTPOJIS U YIIPaBJIeHMS B SJIEKTPOIHEPTETUKE COMHEUHBIX
9JIeKTPOCTAHIINIA, TeIMOYCTaHOBOK, TIPV TIPSIMbIX IPe06Pa30BaHMSIX COTHEUHOM SHEPTUN B JIEKTPUUECKYIO C TIOMOIIbIO (GOTO- U
TEePMO3TEKTPUYUECKUX TPe0Opa30BaHii, Ta3epPHbIX YCTAHOBOK, BO30OHOBIISIEMbBIX MICTOUHMKOB SHEPTHY, & TAKXKE B TIPOMBIIILTIEH-
HOCTH, Ha 5KeJIe3HOJOPOKHOM TpaHCIopTe. OHM OTIMYAIOTCS OT M3BECTHBIX PACHIMPEHHBIM KOHTPOIMPYEMBIM IMANa30HOM MTPU
MaJIbIX TabapuTax ¥ Macce, OBBIIIIEHHO TOYHOCTHIO, TPOCTOTON ¥ TEXHOIOTMUHOCTHI0 KOHCTPYKIVM TP HU3KMX ee MaTepua-
JIOEMKOCTM ¥ CTOMMOCTY ¥ BO3MOYKHOCTBIO OECKOHTaKTHOTO KOHTPOJISI GOJIBILINX MIOCTOSTHHBIX 1 TIePeMEHHBIX TOKOB.

KiioueBbIe c10Ba: 6e3pa3pbiBHbIN TPeo6pa3oBaTesb, MOCTOSIHHBI TOK, MAaTHUTOIIPOBOI, TAJIbBAHOMAaTrHUTHbIN ITPeo6pas3o-
BaTesib, 37IEMEHT XO0JI1a, TeJTMOYCTaHOBKA.

BOIIKAPMUII BA BOINIKAPUII TU3UMJIAPUHUHT IOUMUN
IOKOPH OKUM KOHBEPTOPJ/IAPHA

A.M.IInaxmueg - m.¢h.0., npogeccop, 51.A.Menuboes — mycmaxun madkuxkomuu,
“Towikenm uppuzayus 6a KUULIO0K XyxcaauzuHu MexaHusayusaau myxaHoucaapu uncmumymu” MTY

AnHoTanusa

Kartra ¥3rapmac TOKJIapHU y3/TyKCM3 KOHBEPTaLVsT KWINII XyCyCUSITIapy TYFPUCKIA MabIyMOT Gepain, MIuIab YUMKUIIAA T0U-
MM MOHUTOPUHT 3apYPIUIVHM, KAaTTa Y3rapmMac TOKJIapHMHT Y3yKCK3 (heppoMarHuT Y3rapTruuwiapyuHy KyPULTHVHT yMyMUit Ta-
MOVWIUTApVHMY, YIapra KyiiMIaaural acocuii TaabmapHy Ba 6m3 Takimd KWIaETraH YHepcal Kyl MakCaJIy KeHT KyaMIy UIiao
YMKUII HATVKAIAPUHY aCOCTAMIM - KYEII /IeKTP CTaHIMSIIApH, KyEll KypuaManapy SJIEKTP SHepreTUKacka 60IIKApUIIT Ba OOIIKA-
PUILI TU3UMIIAPU YUYH KaTTa Y3rapMac TOKHMHT Y3TyKCU3 Ta/IBAHOMArHUT Y3rapTruwiapy, GoTo Ba TepMO3IEKTPUK TpaHchopmar-
si1ap, 1asep KypuwiMaiapy, KaifTa TMK/IaHaJuraH SHepryst MaH6amapy, IyHMHTIEK CAaHOaT, TeMMP YT TPaHCIIOPTHM épaamMua Kyen
SHEPIUSICMHY JIEKTP SHEPIUSICUTA TYFPUOAH-TYEPU ailaHTHpamy. Yiiap MabIyM GyIramiapgaH KMUMK Ydamiapy Ba OFUPIINLH,
AHVIKJIUTU, COTTAIATY Ba UIIIA0 YMKAPUII KOOWIMSITI KaM MaTepyuas capdy Ba HApXmaa, KaTTa y3rapMac Ba y3rapyByaH TOKIapHU
KOHTaKCK3 OOLIKAPUIL MMKOHMSITY OMIaH KeHTraiTMPUIraH O0IIKapuiIagUrat quana3oH 6miaH dhapk Kuiaam.

TastHY cy3/1ap: KOHTAKTCU3 Y3rapTrid, y3rapMac TOK, MarHUT 3aHXXMP, FaJIBAHOMArHUT KOHBEPTOp, X0J/UIa 3/1eMEHTH, TelIMHU
VpHATUIIL

CONTINUOUS HIGH-CURRENT CONVERTERS OF CONTROL
AND CONTROL SYSTEMS

A.M.Plakhtiev - Doctor of Technical Sciences, Professor, Ya.A. Meliboev - applicant,
NRU “Tashkent Institute of irrigation and agriculture mechanization engineers”

Abstract

The paper provides data on the features of the continuous conversion of large DC currents, substantiates the need to develop
continuous monitoring tools, general principles for the construction of continuous ferromagnetic converters of large DC currents,
the main requirements for them and the results of the development of one of our proposed universal multi-purpose wide-band
continuous galvanomagnetic converters of large DC for control and control systems in the electric power industry of solar power
plants, solar installations, in direct conversion of solar energy into electrical energy using photo- and thermoelectric transformations,
laser installations, renewable energy sources, as well as in industry, railway transport. They differ from the known ones by an extended
controlled range with small dimensions and weight, increased accuracy, simplicity and manufacturability of the design at its low
material consumption and cost, and the possibility of contactless control of large direct and alternating currents.

Key words: continuous converter, direct current, magnetic circuit, galvanomagnetic converter, Hall element, solar installation.

OO

BBe;[e}me. B JJIEKTPOSHEPreTuKe COJTHEYHBIX JIa3€pHbIX  YCTAaHOBOK, BO306HOBJISIEMBIX VICTOUHMKOB
BJIEKTPOCTHHHV[VI, Te/JIMOyCTaHOBOK, TIIpU IIPSIMbIX BHepI‘I/II/I,BCI/ICTEMaXl'[I/[TaHI/IH(bOKyCI/IpyI'OLL[I/IXI/IHOBODOTHbIX
Hp806paESOBaHI/I$[X COJTHEUHO SHEPIrum B 3JIEKTPUYECKYIO C 3JIEKTPOMArHmuTOB yCKOpVITeJ’IEf/I SJIEMEHTApPHBIX YaCTUI, Ha
IIOMOIIbIO d)OTO- " TePMOI3JIEKTPUUYECKUX Hp906p8.30]33.HI/II7[, MHOT'MX OT€UYEeCTBEHHbBIX IPEeOIIPUSITUIX IMPU IIPOU3BOLACTBE
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Menu, HaTpus, Boibdpama, MoanbaeHa, I[MHKA, BOJOPO/A,
Kkucinopoaa, docdopa u APyrux, Mpm MpoKaTKe TYrOTUIaBKUX
M KapOIPOYHBIX META/UVIOB Ha MPOKATHBIX CTaHax, Mpu
TOJIyYeHUM TPOAYKIMM Ha BOJOYMIbHBIX MallMHAX, a
Takke ¥ B CUCTeMax KOHTDPOJSI M YIIpaBjieHUs] B IIBETHOIL
MeTa/LTypruy, Ha >KeJe3HOJOPOKHOM TpaHCIIOPTe, B
OYypOBBIX YCTAHOBKAX, B CUCTEMAaX peIeifHO 3alluThI,
UPPUTAIIAU Y MEeTMOPALIMK CYIECTBYET MPo6ieMa KOHTPOJIS
KauecTBa GYHKUMOHUPOBAHMS TEXHOIOTMUECKUX TTPOLIECCOB
[1], T.e. 6e3 pa3pbiBa MEKTPUUECKUX Iiereil. Bo Bcex 3Tux
Mpoleccax OCHOBHBIM IapaMeTpoOM KOHTPOJIS KauyecTBa
(YHKITMOHMPOBAHMS TEXHOIOTUYECKIX ITPOIIECCOB SIBJISETCS
6OBINON MOCTOSIHHBIN TOK (BIIT). MO BeaMuMHE KOTOPOTO
CYIAT O KavyecTBe (YHKIVOHMPOBAHUS TEXHOIOTUYECKUX
npoueccoB. Ero BennuuHa  KOHTPOJIUPYETCS — PsIOM
M3MepUTENIbHBIX  MpeobpasoBateneir  (UIT). Tlostomy
aKTyaJbHBIM SIBJISIETCS TTPO6IeMa IOBBIIIEHMS] TOYHOCTH,
HaJleXKHOCTM UM OKOHOMMYHOCTM  KOHTPONS  3TUX
TEeXHOJIOTMYECKUX MTPOIIEeCCOB, UTO B COBOKYITHOCTM TIO3BOIUT
TOBBICUTh KAauyeCTBO ¥  KOJIMYECTBO ITPOMBIILIJIEHHOM
MPOAYKIMM U CTAGMIBHOCTb TEXHOJOTMYECKMX IPOIeCCOB
(TID) [3].

IIpu sTOoM Hanuuue NOTIOTHUTENbHBIX COMPOTUBIIEHUI
3@ CYeT OKMCIEHUS KOHTAaKTOB, HECTAOMIbHOCTb PabOThI
CUCTEM DETyJIMpOBaHMSI TOKA TMPUBOIAT K CHUKEHUIO
MPOU3BOIUTENBHOCTM BaKyyMHBIX [IYTOBBIX IUIABUIbHBIX
reveif, TPOKATHbIX CTAaHOB, XMMMUECKUX arIapaTos,
OGYypOBBIX YCTAHOBOK, XMMMWYECKMX allllapaToB, MOIIHBIX
HAaCOCOB U JIPYTUX U K UX IIPOCTOSIM.

[Ipuyem wuMeOTCS TOTEPU MOILIHOCTEN M3-3a MaAeHuit
HaIpsDKeHNiT Ha IryHTax. [IoaToMy BBeZieHMe 6e3pa3pbIBHOTO
KOHTPOJISI GONBINMX TIOCTOSIHHBIX TOKOB B IEMSx 6e3 ux
paspeiBa B amamna3oHe oT 30 A go 30 KA C MOMOIIBIO Kak
IMePeHOCHBIX, TaK U cTanuoHapHbix MII ¢ mOrpemHocTbio
1-2%, nipumMmeHsisi B psije iydyaeB MHoromnpenenbHbie WII,
SIBJISIETCS BASKHO HEOOXOMMOCTBIO [4].

V3 mpoBemeHHOTrO aHaaM3a MeCT Hepaspyularllero
6e3paspbIBHOTO KOHTposiss BIIT BbISIBIEHBI OCHOBHbIE
Tpe6oBanus K UITT. K HUM OTHOCSITCS : MaJible Macca, rabapuThl,
MaTepuasoeMKOCTb U CTOMMOCTb, BBICOKME TOUYHOCTD,
HaJleXKHOCTb, YYyBCTBUTEIBHOCTb U  TEXHOJOTMYHOCTb
KOHCTPYKLIMM, OTCYTCTBME IIOTPELIHOCTEl OT BIMSHUS
BHEITHMX MAarHUTHBIX T0JIeil, 06PATHOI IIMHBI C TOKOM U3
[IEHTPa MHTETPUPYIOLIETO KOHTYPA, heppoMarHMTHBIX Macc,
OTCYTCTBME TaJbBaAHMYECKON CBSI3U MEXKAY M3MepseMbIM
repeMeHHbIM TOKOM U U3MEpPUTENbHOM 1IeNbl0 U HaUuKe
B HEKOTOPBIX CYYasiX BO3MOKHOCTY Kak (UKCUPOBAHHOTO
perynupoBaHusi 4dyBCTBUTenbHOCTM WII B mmpoxkom
nuamasoHe Ipeobpas3yemMbix OGONbIIMX TOKOB, TakK U
ucrnonHeHne Ul kak IepeHOCHBIMU, TaK U CTallMOHAPHBIMU
[5].

HecmoTpss Ha  6oOsblIOe  KOTMYECTBO  OTHEIbHbIX
pa3paboToK B [OaHHOI ob6mactu [6-31], B pecmy6iuke
V36€eKucTaH, Tak ¥ B MUpe TOKa CEPUITHO He BBIITYCKAIOTCS
JIerKue  pa3beMHble  CTAlMOHApHble U  IepeHOCHbIe
Hepaspyuiawliye 6e3pa3pbIBHbIE U3MepUTeTbHbIE
rnpeobpasoBaTeny U M3MEPUTENM OOJbIINX TTOCTOSIHHbIX
TOKOB. OJTO OOBSICHSIETCSI OTCYTCTBUEM OITUMAJIbHOI
KOHCTpYKUuyM UIT U 3KeCTKOCTbIO NMPeIbsIBASEMbIX K HUM
Tpe6oBaHMIA.

Ha mpakTuke B HacTosiiee BpeMs sl 6e3pa3pbIBHOIO
KOHTPOJIS ~ OOJMBIIMX  TIOCTOSHHBIX ~ TOKOB  Hambosee
TIPUMEHSIIOTCSI raJibBaHOMarHUTHbIE 6e3pa3pbIBHbIE
(dbeppomMarHuTHbBIE U3MEpUTENbHbIE TMpeoGpas3oBaTenu U

M3MepuTenu GONbIIMX IIOCTOSIHHBIX TOKOB [7]. OpHaxo
U3BECTHbIe MpeoOpa3oBaTeM MMEIOT psif, HeJOCTaTKOB,
IJIaBHBIMM M3 KOTOPBIX SIBJISIIOTCS: Y3KUIA KOHTPOIMPYEMBbIii
JIYanasoH M0 TOKY, HM3KMe TOYHOCTb M UYBCTBUTEIbHOCTD,
GospiMe raGapuThl U Macchl (HM3Kast 3(HEKTUBHOCTL) U
OTCYTCTBME BO3MOKHOCTHU (PMKCUPOBAHHOTO PETYINPOBAHNUS
YYBCTBUTENBHOCTM  TIpeobpasoBaTeneit B MIMPOKOM
OuanasoHe  MpeobpasyeMbIx  GONBIIMX  MOCTOSTHHBIX
TOKOB, a Takke U 06e3paspbIBHOIO IIpeobGpa3oBaHUs
60/IbLINX TepeMeHHbIX TOKOB (HM3KMe (YHKUMOHAIbHbIE
BO3MOXKHOCTH) [2].

IMosToMy paspaboTka 3(PGhEKTUBHBIX M3MEPUTETbHbIX
raJbBaHOMAarHUTHBIX 0e3PaspbIBHBIX  (PePPOMAarHUTHBIX
npeo6pasoBaresieii  GOMBIIMX  IMOCTOSTHHBIX TOKOB  C
pacuiMpeHHbIMM  (QYHKIMOHAJIBHBIMU  BO3MOKHOCTSIMU
(TBIT) pmyss MHOrONpOGMIbHOTO TPUMEHEHMS SIBJISIeTCS
BaKHO HEOOGXOIMMOCTBIO.

Metonpl M Marepuanbl. Hamu paspabortaH Iiesblii
DS YHMBEPCAIbHBIX 3Heprocbeperamnimmx 6e3paspbIBHBIX
raJlbBaHOMarHUTHBIX npeo6pasoBaTereii GOJTBIINX
MIOCTOSTHHBIX TOKOB, II03BOJSIIIMX 6e3 paspbiBa Lenu
peo6pa30oBbIBaBATh KaK IMOCTOSIHHbIE, TAK ¥ ME€PEeMEHHbIe
6onmpliiMe TOKM B DasIMUHBIX CHUCTeMax KOHTPOISl MU
yIIpaBjieHNsl, B KOTOPBIX IOCTaBJ€HHble 3aJauy DelleHbl
npumenenveM B [BIl  crmeumanbHBIX  KOHCTPYKILMIA
pasbeMHbIX 3aMKHYTBIX MarHMTOIIPOBOJOB C IONEPEYHO U
TIPOZIONIBHO pacIipefieleHHbBIMY MarHMTHBIMM ITapaMeTpaMu
Y YBEJTMUEHHO IJTMHON MyT pabouero MarHMTHOTO MOTOKA
o cranu [8].

Himke Ha puc.l mpuBereHa KOHCTPYKLMSI OAHOTO U3
paspaboranHbix ['BII.

Be3paspbIBHBIN TaJbBAHOMArHUTHBIN TTPeo6pa3oBaTesb
60/bLIMX TOCTOSIHHBIX TOKOB TIIOKa3aH Ha pwuc.l. IdTa
KOHCTPYKIIMS paspaboraHa Ha 6asze UII m mpencraBisieT
co6oit TBII ¢ MpomoabHO pacrpeneeHHbIMM MarHUTHBIMM
napametrpamu. IBIl comepXUT pa3beMHBI 3aMKHYTbI
MarHuTOIIPOBOZ, 1, COCTOSILINTA u3 OTJle/IbHbIX
eppomaruuTHbIX 2MeMeHTOB 1 u 2. ®eppoMarHUTHbIE
9/eMeHThl 1, Tak ke Kak U (eppoMarHUTHbIE 31eMeHTbI
2, YCTAHOBJIEHBI C IONEPEYHBIMM 3a30paMy, PaBHOMEDPHO
pacrpefieleHHbIMM 1O  BCeli  JJiMHE  pa3beMHOro
MarHuTonposona. CocenHue GpeppoMarHuTHbIe 1eMeHThI 1
” 2 06pasyIoT MeXay co60ii TPOAOIbHbBIE 3a30PbI, B KOTOPBIX
pasmelteHbl aneMeHTbI Xoma 3. [Ipy aToM deppoMarHuTHbIe
9JIeMeHTbl 2 JKeCTKO 3aKpeIUleHbl Ha KOJbleo6pa3Hoit
M3OMALMOHHON IacTMHe 4 (TwlacTMHa Ha puc.l He
1I0Ka3aHa), KOTopasi MoXeT (PUKCUMPOBaHO MepeMelaThCsl Ha
YCTaHOBJIEHHbIE PACCTOSIHMS, M3MEHSIS IPOMEXYTKU MEeXITY
(eppomarHuTHbIMM 3MeMeHTaMM 1 U 2, a, cleoBaTeNbHO,
M TapamMeTpbl  MPOAOIBHBIX  3a30pOB.  3aMKHYTbIA
MarHUTOIIPOBOJ, BMeCTe C 7eMeHTaMy Xojuia 3 B Ipolecce
M3MepeHMs 0XBaTbIBaeT WMHY 4 C KOHTPOIMPYEeMbIM TOKOM.

TokoBbIE 57€KTPOIbI 371eMEeHTOB XoJla 3 MOAKIIYEeHbI
K MCTOYHMKY TOKa. IIpM S5TOM XONJIOBCKME 3NIEKTPOLbI
aneMeHTOB Xo/mia 3 coeduHEHb  MeXIy  Coboit
TocJiefoBaTenbHO. [ MHAMKALVY pe3ylbTaToB M3MepeHus
B Llelb IIOCIe[0BAaTeNbHO COEJMHEHHBIX XOJIIOBCKUX
3JIeKTPOLOB 371eMEHTOB X0J/1a 3 BKIIOUEH PerucTpUpyoLmii
pub60op (He MOKa3aH).

IMpuunun pa6otsl I'BIT cocTtout B ciepyiomieM. Iocie
o6xBaTa pa3beMHBIM 3aMKHYTBIM MarHUTOIPOBOJOM
IMHBI 4 C KOHTPOJMPYEMBbIM IIOCTOSIHHBIM TOKOM B
MarHMTONIPOBOAE C  KOHTPOAMPYEMBIM  IOCTOSIHHBIM
TOKOM  CO3[aeTCsl ITIOCTOSIHHBbI/i ~MarHuTHBINA  IOTOK,

-
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KUIUIOK, XY>KAJIUTUHU 3JIEKTPIAIITUPUIL BA ABTOMAT/IAIITUPUII

KOTODBIV IMPOHM3BbIBAET 37€MEeHTbl XOJjla 3 U BbI3bIBAET
BO3HMKHOBEHME Ha WX XO/UIOBCKUX 3neKkTrpomgax OSJIC
Xonna. B pesynbraTe Ha BbIXOZE LieNM ITOC/IEOBATENbHO
COeIVHEHHBIX XOJUIOBCKMX 3JIEKTPOHOB 37€MeHTOB XoJjia
3 mnosiBasiercs: cymMmapHas BeixogHas OJJC Xomma EX,
3aBUCSINASI OT BEIMUYMHBI KOHTPOJMPYEMOTO ITOCTOSTHHOTO
TOKa. 3HaueHue 971oii cymmapHoi DJ1C Xonna EX namepsiercst
C TIOMOIIbIO pEerucTpupyloniero mpubopa. VYBeanmdyeHue
BEpXHEro Tmpeaeina W3MepeHMus] OOJbIIMX TOCTOSTHHBIX
TOKOB TIPOM3BOAUTCS YBeIUMUYEHMEM IPOMEXKYTKA MeXIy
HEMNOJBYDKHBIMM 1 ¥ TOABMKHBIMU 2 (PeppOMarHUTHBIMU
9JIeMeHTaMM IyTeM (PUKCMPOBAHHOTO Iepexoja IUIacTUHBI
¢ (eppoOMarHUTHBIMM 3JIEMEHTaMM 2 Ha YCTAHOBJIEHHbIE
paccTosiHUSI. JTO YBEJNMUMBAET TIPOAOIbHbIE 3a30pbl U
u3MeHsieT paboure MarHMTHbIE TTOTOKM, UTO U ITO3BOJISET
M3MEeHSThb UyBCTBUTENbHOCTD I'BII B Impokom auana3oHe.

Puc. 1. YHueepcanoHblii 2a166aHOMAZHUINMHBLIL
6e3pa3psléHblii npeoGpaszoeamesib 60AbUUX NOCIMOSHHBIX
MOKO08 07151 cucmem KOHMpOJs u ynpasaeHus

Hike MpuBeneHa MaTeMaTuJecKas MO[IEJTb
YHUBEPCAJbHOTO  raJbBAHOMArHUTHOTO  0e3paspbIBHOTO
Ipeo6pasoBaTesis OONbIINUX TOCTOSTHHBIX TOKOB JIJISI CUCTEM
KOHTPOJISI M yIIPABJIeHNs B CJIEAYIOIIEM BU/IE
2B i, 1+ K, 1 - chpp) - 4shp
}’lﬂ KS 0 (1)

tne K=K, (1+K +2K6 K )(1-chB)-2[K(1+K,)+2]shf  (2)

E=K,

B moyueHHbIX BbIPAXKEHMSIX BBEIEHbI 0003HAUEHUS |
I — KOHTpOMMpPYEeMbIii TTOCTOSIHHBIN TOK;

x,=x/X, KOOpOMHATAa pPaccMaTpPUBaeMOro CeYeHMUs
3JIeMeHTa B OTHOCUTEbHBIX eqUHUIIAX;

K,=Z/Z ~ -  xosbduuueHt,  xapaKTepusylOLIui
OTHOILIEHVWE COMPOTUBJIEHMS] TIOTIEPEYHOrO BO3AYIIHOTO
3a30pa K MarHUTHOMY COTNpPOTUBJIEHUIO PpPa3beMHOTO
MarHUTOIIPOBOAA HAa TOM K€ YJYaCTKe;

__ ", - KomM4yecTBO (heppOMAarHUTHBIX JIEMEHTOB B
2o+ X,) BepxHel UM HMKHEN 4acTSIX MarHUTOIIPOBOAA
n=1,2,3,..);

K=0/X,,~ K0o3bduumenT, XapakTepu3yIoIuii OTHOLIEHME
JTMHBI TIONIEPEYHOTO 3a30pa K MaKCMMAaJIbHOMY 3HAUY€HUIO
TeKyIeit KOOpANHATHI;

B - Ko3pbuLMeHT, XapaKTepu3YIIIui
MarHUTHOTO HATIPSDKeHMST B MAarHUTHOI LIeTIN;

n

roTepu

g — TIOTOHHAsi MarHMUTHAsl MPOBOAMMOCTD IPOJOIbHbBIX
3a30pOB MeXKIy heppOMarHUTHBIMY JIeMeHTaMI;

K - xoabpuuueHT NpONOPUMOHAIBHOCTY NPeod-
pasoBarTess X0/Ia, 3aBUCSIINIL OT IapaMeTPOB MOTYyIIPOBOJ -
HMKOBOTO MaTepuasa, COOTHOLIEHUSI TeOMeTPUYEeCKUX
pasMepoB IIpeobpa3oBaTesis U peskuMa ero paboThl;

S — miomanb ceueHusl 3a30pa, B KOTOPOM PacCIONOXKeH
rpeobpasoBaTesb XoJia;

M — KOJIM4YeCcTBO mpeobpasoBaTeseit Xosa;

I — TOK uTaHus.

[TorpenrHocTh OmnpeneneHns 3NeKTPOABIOKyILel cuibl E
10 BhIpakeHM10 (1) MaTeMaTUUEeCKOI MO He TPeBbIIIaeT
6%.

[lonyyeHHass MaTeMaTuyeckass MOJelb IPUMEeHSIeTCs
npu pacyete [BIl M MOXeT WIMPOKO WCIIOIb30BATHCS
Ipy pacdeTe JIOOBIX 6Ge3pa3pbiBHBIX (eppOMarHUTHBIX
rpeobpasoBaTtesieii GONbIINX IMOCTOSHHBIX ¥ IepeMeHHbIX
TOKOB C TIPONOJIBHO pacipeneneHHbIMM MarHUTHBIMU
rapameTpamu.

Huske mpuBeeHa TeXHUUeCKasi XapakTepUCTHKa OJHOTO
13 paspaboraHHbix I'BII.

TexHuueckas XapaKTepucTuKa I'BIT: IyamnasoH
KOHTPOJIMPYEMBIX TIOCTOSIHHBIX U TIepeMeHHBbIX TOKOB
- 0-10000 A; uyBcTBMTENbHOCTH — 0,5 MB/A; BemuMuuHa
MPUBEIEHHOM TMOTPEeNIHOCTU 1,5 %; wuanpsbkeHue
U30IsILUK — 2 KB; IMamMeTp BHyTpeHHero OKHa pa3beMHOTO
marautonposoga — 200 Mmm; macca — 1 Kr.

PaspaGoranubiii I'BII  uMmeeT IIMPOKMII AMAIasoH
KOHTPOJIMPYEMbIX ~ TOKOB, Majble  MaccorabapuTHbIe
ToKa3aTesn, TIOBbIIIEHHbIEe TOYHOCTh U UYBCTBUTETbHOCTD,
MPOCTYI0 ¥ TEXHOJOTMYHYI KOHCTPYKLUMIO, a TaKkxke
BO3MOKHOCTh 0ECKOHTAaKTHOTO KOHTPOJSI ITOCTOSTHHBIX,
BBITIPSIMJIEHHBIX, ITY/IbCUPYIOIINX " MMITYJTbCHBIX
TOKOB ¥ MOXeT IIMPOKO TIPUMEHSTHCSI B Pa3IUUHBIX
MHOTOITPOMWIBHBIX CUCTEMAaX KOHTPOJS M YIPaBJIeHUS B

3JIEKTPOIHEPTETHKE.

BsiBOABI. 1.Pa3paboTaHbl YHMBepPCalbHbIE
MHOTOMPOMWMIbHbIE IIMPOKOMANIa30HHbIE
raJibBaHOMaHUTHbIE  0e3paspbiBHbIE  IIpeoOpasoBaTesu

GONIBIINX TIOCTOSIHHBIX TOKOB [JISI COBPEMEHHBIX CUCTEM
KOHTPOJISI M YIIpaBAeHMSI B T'eJiM0 — U JIa3€pPHON TeXHUKe,
BO300HOBJISIEMbBIX MCTOYHMKAX SHEPTMM, TTPOMBIIITIEHHOCTH,
arpoIpoMbIIIeHHOI cdepe, B TMC — TexHomoruu, u, B
YACTHOCTY, B IUGPOBBIX MOKPBITUSIX M B BUIYAIU3ALUU
6a3bl JAHHBIX, a TAaKKe U [JISI TIOBEPKU IJIEKTPUUECKUX
CUETUMKOB JHEPruMM Ha MeCcTe YCTaHOBKM, OTIMYAIoUInecs
pacupeHHbIM KOHTPOIMPYEMBIM I1ana3oHoOM
peo6pasyeMbIX MOCTOSTHHBIX TOKOB MPY MaJIbIX TabapuTax
U Macce, MOBBIIIEHHBIMY TOYHOCTHIO ¥ UYBCTBUTETBHOCTHIO,
MIPOCTOTOM M TeXHOJIOTMYHOCTbI0O KOHCTPYKIMM TTPU HUSKUX
ee MaTepuaJoeMKOCTM U CTOMMOCTM M BO3MOXKHOCTBIO
6EeCKOHTAKTHOTO KOHTPOJSI TIOCTOSIHHBIX ¥ TepeMeHHBIX
TOKOB C ITOrPeIIHOCThI0 1,5 %.

2.IlpennoxkeHaMaTeMaTn4eCcKasi MOJe/IbyHUBEPCATbHOTO
raJibBaHOMarHuTHOro 6e3paspbhIBHOTO Ipeobpa3oBaTelist
GONBIIINX TIOCTOSTHHBIX TOKOB ISl CUCTEM KOHTDPOJS W
yIIpaBeHMs, TO3BOJISIONIAS ONIPEENISTh AIeKTPOIBVIKYITYIO
CUJTy C IOTPELIHOCTBIO, He IIpeBbIIIalolei 6 %.
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PURKAB ISHLOV BERUVCHI ELEKTROMEXANIK
QURILMANING KONSTRUKTSIYASI VA FIZIK MODELINI
ISHLAB CHIQISH

N.A.Nuraliyeva - PhD., dotsent, “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizaitsyalash muhandislari instituti” milliy
tadqiqot universiteti.
G.K Sidikova - t.f.n., professor, Korkit Ota nomidagi Kizilo‘rda universiteti, Qozoqiston.
Annotatsiya

Magqolada o‘simliklarga ishlov beruvchi mobil elektromexanik qurilmalarni yaratish va joriy etish borasida rivojlangan
mamlakatlar tajribalarini o‘rgangan holda, respublikada qo‘llanilayotgan organik yonilg‘ida ishlaydigan texnika vositalarining
energiyasamaradorlik ko‘rsatkichlarini past darajada ekanligi hamda yonilg‘i-moylash materiallari uchun xarajatlar yuqoriligini
e’tiborga olgan holda O‘zbekiston sharoitida gishloq xo‘jalik traktorlarini elektr yuritmaga o‘tkazishning dolzarbligi asoslangan.
Mobil elektromexanik qurilmaning komponovkasi va o‘’xshash texnika vositalari bilan konstruktiv uyg‘unlik darajasi, ish rejimlarini
e’tiborga olgan holda asoslandi. Natijada fermer xo‘jaliklari uchun umumlashgan servis xizmatlarini tashkil etish imkoniyatlari
yaratildi. Mobil elektromexanik qurilmaning (0,4 klass) markazlashgan va mobil energiya manbalaridan ta minlangandagi
energiyasamaradorlik ko‘rsatkichlari tahili bo‘yicha qayta tiklanuvchi energiya manbalari asosida ishlaydigan mobil elektr
stansiyadan zaryadlash magqgbulligi aniglandi. Mobil elektromexanik qurilmaning bir zaryadda ishlov bera oladigan maydon
hajmining (g‘alla maydonlarini suspenziyalshda) quyidagi magbul parametrlari aniglandi: texnika vositasining (ishchi eritma va
AKB hisobiga) og‘irligi 420 kg, purkagichning ishchi tezligi 11 km/s, elektr motor quvvati 5,8 kVt. Ushbu parametrlarda bir zaryadda
ishlov bera oladigan maydon hajmi 2,46 ga.

Kalit so‘zlar: elektromexanik qurilma, mobil energiya manbalari, elektr yuritmali traktor, suspenziya, purkagich, yuritma elektr
motorni, akkumulyator.

PA3PABOTKA KOHCTPYKIINU U @MBHQECKOﬁ MOJEJIN
JJIEKTPOMEXAHNYECKOI'O YCTPOUCTBA OJI
HAIIBIJIEHUSA

H.A.Hypanuesa - PhD, douyenm, HayuonanwvHslii uccnedoseamensckuii ynueepcumem «TauikeHMCKUil uHCMumym uHjceHe-
D06 uppuzayuu u MexaHu3ayuu ceabCKoz20 X03aiicmea»
Cul0vikoea I' K. — k.m.H., npopeccop, Kei3vLiopouHckuii yHusepcumem umenu Kopkum Oma, Kazaxcman.

AHHOTaUUs

B cTaThe Ha OCHOBE M3YYEHNS OIbITa PA3BUTBIX CTPAH IO CO3TAHMIO ¥ BHEIPEHUIO MOGVTHHBIX SIEKTPOMEXaHNUECKUX YCTPOCTB
IUIS1 TiepepabaThIBAIOIIMX MPEAMPUSITII MTOKAa3aHO, YTO C YUYETOM aKTyalbHOCTYM TE€PEBOAA CENbCKOXO3SIICTBEHHBIX TPAKTOPOB HA
97IEKTPOTIPUBOL, B YCIOBMSX Y36eKycTaHa ToKasaTen SHeproaddekTuBHOCTI 060pyMoBaHst, paGOTAOIIEro Ha OPraHNYecKOM TO-
TUTMBE, CTIOb3yeMOM B PeCIyb/iiKe, HU3Kye, a 3aTPaThl Ha TOpPIoUe-cMa30uHble MaTepuasIbl BbiCOKMe. COCTaB MOOMITLHOTO 3/IEKTPO-
MeXaHU4YeCKoro yCTpOf;ICTBa U CTEIIEHb KOHCTpYKTI/IBHOI?I COBMECTUMOCTYU C aHAJIOTUYHBIM 060py,ELOBaHI/IEM OCHOBBIBAJIMICh Ha PEXN-
Max paboThl. B pesymbraTe 66111 CO3MaHbI BO3MOSKHOCTHA JIJIst OpraHM3a1ui 001ero o6cIyskuBanst hepmepckix xo3sicTs. Ha ocHoBe
aHas3a rokasaTtesnei sHeproahbeKTUBHOCTY MOGMILHOTO 3lIEKTPOMEXaHMIeCKOTO yeTpoiicTBa (kimacc 0,4) mpy MUTaHWM OT IIeHTpa-
JIM30BAHHBIX ¥ MOOVIIBHBIX MCTOYHMKOB SHEPIMM YCTAHOBJIEHO, UTO 3apsaKa OT MOOGVIbHOI 9/IEKTPOCTAHIVN, PAGOTAIOIE/ Ha OCHO-
B€ BO30GHOBJISIEMbIX VICTOYHMKOB SHEPTUM, SIBJISIETCST AOMyCTMMOI. OTpeiesieHbl CJIeAyioliyie ONTMMasbHbIe TTapaMeTpbl TIOMIAIMN,
KOTOPYIO MO’KHO 06pab0TaTh MEPEIBVKHBIM 3JIEKTPOMEXaHUIECKVIM YCTPOCTBOM 3a OFHY 3arpys3Ky (TIpy MOABEIIMBAHMM 36 PHOBBIX
ToIeit): Macca o6opymoBaHust (BKIouast pabounii pactBop u AKB) - 420 kr, pabouasi CKOPOCTb OMpbICKUBaTeNs 11 KM/c, MOIITHOCTb
anekTpoaBuraress 5, 8 KBT. [To aTuM mapaMeTpam IUIOIaIb, KOTOPYIO MOKHO 06paboTaTh 3a OfHY 3arpysKy, cocTaB/sieT 2,46 ra.

KnroueBble ¢10Ba: JIEKTPOMEXaHNUECKOE YCTPOMCTBO, MOGMIbHbIE MCTOYHUKY SHEPTHHA, JTEKTPOTPAKTOP, TOABECKA, OTIPHICK-
BaTeJIb, JIEKTPOIBUTATEITb, AKKYMYJISITOD.

DEVELOPMENT OF THE DESIGN AND PHYSICAL MODEL OF
AN ELECTROMECHANICAL DEVICE FOR SPRAYING

N.A.Nuralieva — PhD., Associate Professor, National Research University "Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”
Sidikova G.K. - C.t.sc, professor, Kyzylorda University named after Korkit Ota, Kazakhstan.

Abstract
The article, based on a study of the experience of developed countries in the creation and implementation of mobile
electromechanical devices for processing enterprises, shows that taking into account the relevance of transferring agricultural
tractors to electric drive in the conditions of Uzbekistan, the energy efficiency indicators of equipment operating on organic fuel
used in the republic are low , and the costs of fuels and lubricants are high. The composition of the mobile electromechanical
device and the degree of design compatibility with similar equipment were based on operating modes. As a result, opportunities
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were created for organizing general services for farms. Based on an analysis of the energy efficiency indicators of a mobile
electromechanical device (class 0.4) when powered by centralized and mobile energy sources, it has been established that charging
from a mobile power station operating on the basis of renewable energy sources is acceptable. The following optimal parameters of
the area that can be processed by a mobile electromechanical device in one load (when hanging grain fields) have been determined:
equipment weight (including working solution and battery) - 420 kg, sprayer operating speed 11 km/s, electric motor power 5.8 kW.
According to these parameters, the area that can be processed in one load is 2.46 hectares.

Key words: Electromechanical device, mobile energy sources, electric tractor, suspension, sprayer, electric motor, battery.
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irish. Hozirda qishloq xo‘jaligiga elektr traktorlar va

boshga resurstejamkor elektrotexnologik jihozlarni
jadal joriy etish yetakchi o‘rinlardan birini egallamogqda.
“Dunyo miqyosida qishloq xojalik texnikalari ishlab
chigaruvchi taniqli kompaniyalarni traktorlarni elektr
yuritmaga o‘tkazish bo‘yicha tadgiqotlarini hisobga olsak”,
energiyasamaradorlik nuqtai nazaridan ushbu tadqiqotlar
natijasida yaratilgan elektr yuritmali traktotlarni amaliyotga
joriy etishni taqozo etadi. Hozirgi kunda gishloq xo‘jaligida
foydalanilayotgan mobil texnika vositalarining ko‘pchiligi
organik yonilg‘ida ishlaydi, natijada amalga oshirilayotgan
agrotexnik tadbirlarning energiya samaradorligi past
bo‘lmogda. Shu jihatdan yonilg‘i-moylash materiallarini
ishlab chiqarish, saglash va yetkazib berish sarf-xarajatlari
yugoriligidan kelib chiqib, gishloq xojaligida elektr yuritmali
traktorlardan foydalanish muhim ahamiyatga ega hisoblanadi
[1].

Jahonda gayta tiklanadigan energiya manbalari (quyosh,
shamol, gidravlik, issiglik va boshqalar) asosidagi elektr
stansiyalarining keng miqyosda joriy etgan holda, elektr
traktorlar yaratishga yo'naltirilgan ilmiy-tadqiqot ishlari
olib borilmoqgda. Bu borada, dunyo aholisi uchun ozig-ovqat
mahsulotlarini ishlab chiqarishning yangi texnologiyalari
yaratilayotganligiga qaramay, gishloq xo%aligi ishlab
chiqarishi yana wuzoq vaqt davomida ozig-ovgat
yetishtirishning asosiy bazasi bo‘lib qolishi va bu magsadlar
uchun ko‘p migdorda qishloq xo‘jalik texnika vositalari talab
etilishini nazarda tutgan holda, yuqori darajadagi ekologik
talablarga javob beradigan, agrotexnik tadbirlarni atrof-
muhitga zarar yetkazmay, yuqori iqtisodiy samaradorlik
bilan amalga oshiradigan energiyatejamkor mobil texnika
vositalarini ishlab chigish hamda ularning parametrlari va
ish rejimlarini asoslashga alohida e’tibor berilmoqda [2].

Ko‘rib chigilayotgan muammoning hozirgi holati.
Hozirda respublikamizda ko‘p hollarda ekinlarga suyuqglik
bilan ishlov OVX yoki ON-400 rusumliva boshga maxsus
purkagichlardan foydalanilmoqda. Ular yordamida eritmani
sepish tartibi quyidagicha:

Ekinlarga suspenziya bilan ishlov berishdan oldin
purkagichning ishchi tezligi va qamrov kengligi, suyuqlik
bosimi va sarfi rostlanishi, halqachalar to‘g’ri o‘rnatilishi va
filtrlar tozaligi ta’minlanishi lozim.

Qiymatining sezilarli fargligiga qgaramasdan, yuqori
texnologiyali injektor forsunkalari tan olingan afzalliklari
- o'simliklarni himoya qilishda chetga og‘ib ketishdagi
isroflarning kamligi va yuqori samaradorlik hisobidan tufayli
keng qo‘llanilmoqda. Masalan, Germaniyada so‘nggi bir
necha vyil ichida o‘simliklarni himoya qilishda 90 foizidan
ko‘prog‘i injektor forsunkalari ulushiga to‘g‘ri keldi.

Shtangalarni  o‘rnatish  balandligi 10 sm. ga
o‘zgartirilganda — purkash gamrovi bir joyda 40 foizga ortsa,
ikkinchi joyda 30 foizgacha kamayadi. Bundan tashqari
shtangani o‘rnatish balandligi 10 sm. ga ortganda kuchli
shamolda dori vositasini uchib ketishdagi isroflar 2 marta

ortadi. Ishchi suyuqlikni tarqalish sifatini belgilaydigan
muhim omil bo‘lib, purkash tizimidagi bosim hisoblanadi.
Bosim quyidagi ko‘rsatkichlarga ta’sir ko‘rsatadi: sepishda
tarqalish burchagiga, tamchilarning o‘lchami va sarfiga.

Tomchilar o‘lchami hal giluvchi omildir. Purkash
tizimidagi ishchi bosimining ortishi tomchilar o‘lchamini
kichraytib, bug‘lanish va chetga uchib ketish hisobidan
yo‘qotishlar ko‘payib boradi. Biroq ishchi suyuglikni
o‘simliklarni qoplash darajasi yaxshilanadi, garchi bu ta’sirni
fagat + 25°C haroratda, 60 foizdan ziyod namlik va yengil
shamolda amalga oshirish mumkin bo‘Isada [3].

Suspenziyani purkagich orqali sepishda eritma imkoni
boricha mayda tomchilardan iborat bo‘lishi, eritma barglarga
bir tekis sepilishi lozim. Buning uchun halgachalarni to‘g’ri
o‘rnatib, suyuglikni 2-4 atmosfera bosimi ostida sepish
magsadga muvofiq.

Purkagichning ishchi kengligini sozlashda soploni
yerdan ekin rivojigi garab 0,5-1 m balandlikka o‘rnatish, uni
markaziy o‘qidan 10-12° tik holatiga keltirish talab etiladi.
Suspenziyani kunning issiq davrida sepish taqiqlanadi.

Ma’lumki, ko‘p hollarda 95 foizgacha kimyoviy vositalar
samarasiz foydalanilmogda. Shu bilan birga, o‘simliklar,
zararkunandalarni yo‘q gilish, kasalliklarning oldini olish
bilan, ular ayrim hollarda o‘simliklarga xam salbiy ta’sir
qgiladi.

Begona o‘tlarga yetib bormay tuproqda qolgan pestitsidlar
nafagat bekor sarflanmaydi, balki zarar yetkazadi. Ishchi
suyugliklarni preparatlarni, iste'mol normalari va ish
rejimlarining to‘g‘ri kombinatsiyasi bilan ogilona purkash
sezilarli iqtisodiy samara berishi mumkin [4].

Masalaning quyilishi. Respublikamiz gishloq xo‘jaligi
ishlab chiqarishida mexanizatsiyalashganlik darajasi paxta
va g‘allachilikda 75-88%, ozuga ekinlari ekishda 70-75%,
ularni yig‘ishtirishda 50-55%, bog‘dorchilikda 40-45% va
sabzavotchilikda 35-40 foizni tashkil etadi.

Tadgiqotlarga ko'ra, hozirgi kunda gishloq xo‘jaligining
moddiy-texnika ta’minotida quyidagi ayrim muammolar
mavjud: paxta va g‘alladan tashqgari masalan, bog‘dorchilik
va sabzavotchilikda 35-40% atrofida; ularni minitraktorlar,
qishloq xo‘jaligi mashinalari va o‘simliklarni himoyalash
vositalari bilan ta’minlash tizimli yo‘lga qo‘yilmagan [5].

Asosiy maydonlar hamda g‘alladan bo‘shaydigan
maydonlarda qishloq xojaligi mahsulotlarini yetishtirish
uchun talab etiladigan yonilg‘i moylash materiallari migdori
134mingtonnadan ziyod bo‘lib,ayrim agrotexnika tadbirlarini
o‘tkazishda quvvatlaridan foydalanish samaradorlik darajasi
past.

Hozirgi kunda gishloq xo%jaligi ishlab chiqarish
jarayonlarini bajarishda energiya manbai sifatida traktor,
o‘ziyurar shassi, ichki yonuv va elektr dvigatellaridan
foydalanilmoqda. Organik yonilg‘ida harakatlanadigan
qishloq xojalik texnikalari asosan dizel yonilg‘isi iste’mol
qgiladi.

Yonilgi bo‘yicha  texnika

turlari vositalarining
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samaradorlik ko‘rsatkichlari tahlil qilinganda quyidagilar
ma’lum bo‘ldi. Karbyuratorli motorlarning FIK 25-30%
atrofida bo‘lib, ularning transmissiyalari FIK 85-90 foizga
yaqin bo‘ladi.

Odatda qishloq xofjalik texnikalari asosan dizel
dvigatellari bilan jihozlangan bo‘lib, ularning o‘rtacha FIK
40-50 foizgacha yetadi. Bundan tashqari traktorlarning
transmissiyalari FIK 85-90% atrofida bo‘ladi [6]. Bundan kelib
chiqadiki traktorlarda sarflanayotgan yonilg‘i energiyasining
fagatgina 40 foizga yaqini foydali ishga sarf bo‘lar ekan [7].

Qishloq xo‘jaligida energiyasamaradorlikni ta’minlashda
mavjud mobil texnika vositalarini elektr yuritmaga o‘tkazish
alohida ahamiyatga ega.

Natijalar tahlili va misollar. Fizik modellar modeldagi

mos giymatlarni olchash orqali haqiqiy obyektning xatti-
harakatlarini tavsiflovchi miqdorlarning ragamli giymatlarini
aniglash uchun mo‘ljallangan. Fizik model ma’lum bir
geometrik nisbatlarga (yoki proporsiyalarga) muvofig maxsus
materiallardan tayyorlangan modeldir. Bu o‘rganilayotgan
obyektdagi fizik jarayonlarni maksimal darajada aks ettiradi.

Asosiy ko‘rsatkichlar uchun o‘xshashlik koeffitsiyentlari
quyidagicha bo‘ladi:

_ Ma, _ Ha. _ Pa,

Mm

_km’ m_E; m_EJ (1)
bunda: k ; k,; k,; o'simliklarga purkab ishlov beruvchi
elektromexanik qurilmaning massasi, suyuqlik idishi hajmi,

elektr motor quvvatining o‘xshashlik koeffitsiyentlari.

1-jadval
Mobil elektromexanik qurilmaning fizik modeli energetik parametrlari
Parametr qiymati
Parametr nomi O‘Ichami
kodlangan koeffitsient Hagqiqiy
Ishchi suyuqlik
idishi hajmi L 4 800
Maxsimal yuk
ko'tarishi ke 4 1200
G'ildiraklar orasi Mm 1100 2 2200
Ishchi qamrov M 2 14,4
kengligi
To'la kogsr_ul;tszya ke 2 1300
og'irligi
Nominal quvvat kvt 4 4.8
‘Blr_zaryadda km 4 160
o'tadigan masofa

Izoh: Fizik model haqiqiy obyektning xususiyatlarini
saglab qoladi.

Fizik model haqiqiy obyektning xususiyatlarini saqlab
goladi. Shu bilan birga, model va haqiqiy obyekt dala
tajribalari paytida bir xil va turli xil fizik tabiatga ega bo‘lishi
mumkin. Quyidagi rasmlarda qurilmaning fizik modeli
chizmasi va boshgaruv tugmalarning joylashuvi keltirilgan.

Old paneldagi qurilmalar va tugmalarning joylashishi:
1-traktor gabarit chiroglarining ulagichi (uzgichi); 2-old
faraning ulagichi (uzgichi); 3-raqamli spidometr; 4-old
farani ko‘tarish va tushirish tugmalari; 5-kuchlanish
o‘zgartirgichining ulagichi [8].

Mobil elektromexanik qurilmaning konstruktsiyasi va
funktsional vazifasidan kelib chiqib, pritspial elktr sxemasi
tuzildi.

M1 - yuritma elektr motor; SB1 - vyuritma elektr
motorni boshqgarish pedali; SA1 - yuritma elektr motor va
akkumulyator batareyalar kommutatsiyasi uchun tumbler;
SA2 - faralarni boshqarish uchun tumbler; SB2 - faralarni
ulab-o°chirish uchun knopka; SB3 - tovushli signal berish
uchunknopka (rulda); SA3 - old gabarit chiroglarni ulab-
o‘chirish uchun knopka; SB4 - tormoz signali tugmasi (tormoz

oyoq bosqichiidan); HL1, HL2 - tashqi qamrov chiroqlari;
HL3, HL4 - tormoz chiroglari; Akkumulyatorlardan elektr
motorga tortilgan 15 mm? kesim yuzali elektr o‘tkazgich
simlari, boshqalari - 1 mm? kesim yuzali.

Traktorlarning quvvat ko‘rsatkichlarini turli rusumdagi
motorlar misolida tahlili. Elektr zaryadlarni saglash
manbasini komponovka elementi sifatida tanlagandan so‘ng
traktorning tortish va effektiv parametrlarini elektr kuch
qurilmasi bilan baholash hamda ularni asosiy tizim bilan
solishtirish kerak. Ushbu parametrlarni hisoblash uchun
asos sifatida dvigatelning xususiyatlaridan kelib chigish
kerak. Kuch qurilmasini harakatlantiruvchi dvigatelning
turiga garab tortish va samaradorlik parametrlari farglanadi.
Traktor va avtomobil ishlab chigarishda odatda 3 turdagi
motorlardan foydalaniladi [9]:

» dizel ichki yonuv motori (IYoM);

« O‘zgarmas tok motori (O‘TM);

e Asinxron elektr motori (AEM).

Traktorlarning tortish va iqtisodiy ko‘rsatkichlarini har
xil turdagi motorlar yordamida ko‘rib chigish uchun dastlabki
parametrlarni belgilash lozim. D-120 dizel motori, nominal
quvvati 18 kVt bo‘lgan VTZ-1832 (Agromash-30TK) traktorini
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n, = 1800 min' tezlikda keyingi hisoblash tadgiqotlari

N
uchun asos qilib olish mumkin. Parametrlarni hisoblashda
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3-rasm. Mobil elektromexanik qurilmaning boshqaruv
elektr sxemasi

traktorning haqiqgiylariga yaqin bir xil ishlash sharoitlarini
hisobga olinadi [10].

Real traktor 6 asosiy tishli mexanik transmissiya bilan
jihozlangan. Nazariy tahlil qilish uchun, shu komponovka
asosida turli rusumli dvigatellardan foydalanish mumkin.
Tortish hisobi umumgabul gilingan usulga asoslanadi [11].

Parametrlarning dvigatel bilan o‘zaro bog‘lanishiga
asoslanib, tortgichdagi quvvatni aniglash mumkin:

N _ (Gtrak@tort+Gtrakftort)VTrak _ _ (Prort+Pf)Vrrak,
tort Numumiy*(1-6) Numumiy (1-6) ’
@)
bunda N, . - tortqichdagi quvvat, kVt; P, . - traktorning

tortgichdagi zoriqishi, kN; P, - traktor g'ildiraklarining
dumalashiga qarshilik kuchlari, kN; V, - traktorning nazariy
tezligi, m/s;

U quvvatni hosil bo‘lishi va uzatilishida
qatnashuvchi elementlar FIK vyig‘indisi, quyidagicha
aniqlanadi: ”umumiyz n tr.rlzar'ﬂmz'rlyur);

0 — shataksirash.

Traktorning tortish hisobi usulidan ma’lumki, uning
xarakteristikalari odatda ma’lum usullar bo‘yicha haqiqiy
funksiyani tasvirlovchi approksimatsiya yoki boshqa
matematik usullar bilan ADlar uchun, O‘TDlar uchun va ichki
yonuv motorlari uchun tanlangan motor parametrlari va ish
rejimlariga bogliq [12].

Traktorning iqtisodiy samaradorligini baholashni
soddalashtirish magsadida yangi gs ko‘rsatkichi - solishtirma
energiya sarfi, so‘m/kvt-soat joriy etildi. Ushbu ko‘rsatkich
1 soatda 1 kVt quvvatda ish bajarish uchun sarflanadigan
energiyaning narxini (so‘m) bildiradi va yonilg‘i yoki elektr
narxiga bog‘liq bo‘ladi. Bu ko‘rsatkich traktor quvvatini sarf
qilish xarajatlarini iste’mol gilinadigan energiya turi bilan
farq qiluvchi motorlar bilan tagqoslash uchun foydalidir.

Elektr yuritmaga bo‘lgan va akkumulyator batareya
yoki elektr energiyasini saglovchi boshqa qurilmalar bilan
ishlaydigan traktor uchun maxsus energiya narxi quyidagicha
aniglanadi:

. p dvig
etarif Ntortqich’ 3)
bunda C,, .- elektr energizsi tarif stavkasi, so'm/kVt-s;
_ elektr motor quvvati, kVt;
wortqien — Chigishdagi mexanik quvvat, kVt.

Elektryurituvchi uchunenergiyamanbainihisobgaolishda
hisob-kitoblarda litiy-ionli batareyalarning parametrlaridan
foydalanilgan. Bu ularning yuqori solishtirma energiya
sigimi — 432-864 kJ/kg, ya’'ni ionistorlar (7,5-30 marta) va
kondensatorlar (1200-2400 marta) dan ortiq, shuningdek,
hamda 5-45 so‘m/k] bo‘lgan energiya birligiga ko‘ra past
narx, ortacha giymatlarda ionistorlarga nisbatan 100-130
marta, kondensatorlarga nisbatan 25-50 marta kamdir.
Elektr yurituvchi tomonidan iste'mol qilinadigan quvvat
ularning og'irligini hamda razryad vaqtida samaradorlikning
xarakteristikasini belgilaydi. D-120 dizel motorning tashqi
tezlik xarakteristikalariga asoslangan 6 tezlikli uzatmalar
qutisidagi VTZ-2032 traktorining tortish tavsifalarini ko‘rib
chigamiz [13].

O‘zgarmas tok motorli traktorning tortish xususiyatlariga
ko'ra, ichki yonuv motoridan foydalanishdan kora to‘la
foydalanilmagan quvvat zonalari soni yuqori bo‘lishi aniq va
shuning uchun bir nechta uzatishlardan voz kechish mumkin,
chunki ularning mavjudligi boshqa uzatishlarning aynan
shu tezliklarda talab darajasida ishlay olishi bilan ma’nisini
yo‘qotadi (3-rasm).

Ekvivalent quvvatga ega bo‘lgan asinxron dvigatelning
mexanik tavsifalari o‘zgarmas tok dvigatelinikidan toriroq
ishlash diapazoni bilan farq qiladi [14].

Shuni ta’kidlash kerakki, asinxron mashinani joriy
chastota va kuchlanish giymatini o‘zgartirish orqali yanada
moslashuvchan boshqgarish mumkin — bu esa uni qo‘llash
doirasini kengaytiradi. Buday boshgaruv sarflanadigan
mehnat xarajatlarini  oshirsada, wuni universalligini
ta'minlaydi. = Asinxron = mashinadan  foydalanganda
quvvatining minimal solishtirma narx sarfi 16 so‘m/kVt soat
bo‘lib, u o‘zgarmas tok dvigateli ko‘rsatkichlariga o‘xshash
bo‘ladi. Birog, boshqaruv tizimlari joriy etilmagan holda, AD
tavsiflari nisbatan tor diapazonda bo‘ladi [15].

Asinxron  elektr = motorlar  uchun  chastotali
o‘zgartkichlardan tashqari o‘zgarmas tok dvigatellari uchun

Ysol.energ =

P

dvig

0
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2-jadval
Traktor parametrlarini tortish hisobi uchun dastlabki ma’lumotlar
Parametrlar Qiymatlar
Traktorning tortilish og‘irligidan foydalanish koeffitsienti 04
Traktor g‘ildiraklarining dumalashga qarshilik koeffitsienti 0.08
Traktor g‘ildiraklarining kinematik radiusi, m 0.8
Traktorning to‘la og irligi, kg 2100
Traktorning minimal tezligi, km/s 4
Traktorning maksimal tezligi, km/s 24
Nominal quvvatda yonilg‘ining solishtirma samarali sarfi, g/kVt-s 300
Transmissiyaning uzatmalar soni 6
Transmissiyaning FIK 0.9
AKB larni zaryadlash FIK 0.9
AKB larni razryadlash FIK 0.9
Yarimo‘tkazgichli kuch ozgartkichlar FIK 0.85
1 1 dizel yonilg ‘isining shartli narxi, so‘m/I 45
1 kVit-s elektr energiyasi uchun shartli tariff stavkasi, so‘m/ kVt-s 6
Trakt(_)rning sirpanib-tiqilib qolish ko‘rsatkichini aniglash uchun tayanch fon Shudgor
yuzasi
M, Hwm N, kVi M, Hu
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4-rasm. Dizel ichki yonuv motorining xususiyatlari: M, -
aylantiruvchi moment; N, - effektiv quvvat; G, - soatbay
yoqilg‘i sarfi; g, - solishtirma effektiv yonilg'i sarfi

0 - - - - - "0
500 1500 2500 3500 4500 n, min

5-rasm. O‘zgarmas tok elektr motor xususiyatlari: M,
- aylantiruvchi moment; N, - effektiv quvvat; y,. ,,.....4 =
dvigatel FIK; g, - solishtirma effektiv yonilg'i sarfi
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6-rasm. Asinxron elektr motor xususiyatlari: M, -
aylantiruvchi moment; N, - effektiv quvvat; n,,, - asinxron
dvigatel FIK; g, - solishtirma effektiv yonilg'i sarfi

ham elektr yuritmani boshqaruv tizimi talab etiladi. Asinxron
elektr motorlar o‘zgarmas tok motorlariga nisbatan past
samaradorlikka ega [16].

O‘zgarmas tok motorlari uchun eng yugori FIK 95%
cho‘qqgisida bo‘lganda AD larning FIK 89% atrofida bo‘ladi.
Bir xil quvvatda asinxron elektr motorlarning o‘lchamlari
o‘zgarmas tok motorinikiga qaraganda 1,5-3 barobar katta
bo‘ladi [17].

O‘zgarmas tok motorlarida kontakt xalqasining kollektor-
cho‘tka bo‘linmasi mavjudligi ularni traktor elektr yuritmasi
sifatida tanlashda murakkablashtiradi. Zamonaviy texnologik
daraja O‘zgarmas tok motorlarining kollektor-cho‘tka
montajidan voz kechib, uni yarimo‘tkazgichli elektron
komponentlar bilan almashtirish imkonini beradi. Rotorga
doimiy magnitlar o‘rnatilgan bo‘lib, ular yarimo‘tkazgich
elementlar bilan boshqariladigan statorning aylanuvchi
magnit maydoni bilan boshgariladi. Bunday elektr motorlar
ventilli dvigatellar deb ataladi va o‘zgarmas tok motorlariga

7-rasm. Mobil elektromexanik qurilmaning elektr
yuritmasi

o‘xshash xususiyatlarga ega bo‘lib, sinxron mashinalarning
maxsus holatiga mansubdir [18].

Bunday motorlar gishloq xo%aligi ishlab chiqarishida
foydalaniladigan elektr yuritmali traktorlar uchun istigbolli
hisoblanib ular ba’zi elektr transport vositalari shu jumladan
Tesla elektromobillariga ham o‘rnatilgan. Bunda motor uchun
maksimal ish haroratini taxminan 250°C darajada ta’minlab
bera oladigan doimiy magnit sifatida niodim qotishmadan
foydalanilgan [19].

Yuqoridagi tahlillar asosida mobil elektromexanik
qurilmaning fizik model elektr yuritmasi uchun kichik
quvvatli elektr transport vositalarida keng migyosda qo‘llanib
kelinayotgan BM1412ZXF-01(BLDC) rusumli o‘zgarmas tok
motorini tanlaymiz. Quyida BM1412ZXF-01(BLDC) rusumli
cho‘tkasiz elektr motorni differentsialga o‘rnatilgan holati va
tavsiflari keltirilgan.

Mobil elektromexanik qurilma uchun elektr motor
quvvatini hisoblash. Elektr dvigatelning talab qilinadigan
quvvati bo‘yicha hisoblashlar 11 km/soat tezlik bilan,
dalaning 0 gradus qiyalik burchagi bilan bajarildi. Tekis
harakat holati.

« Traktorning ishga tayyor holatidagi to‘la og‘irligi 650 kg.

« Bitta akkumulyator batareyasining og‘irligi 16 kg. 4
batareyalar to‘plami 64 kg.

« Elektr dvigatelining og‘irligi 17 kg.

« Kontrollerning og‘irligi 4 kg.

« Umumiy o‘rtacha og‘irlik 760 kg.

Haydovchining vazni 70 kg va ishchi suyuqglik og‘irligi
100 kg ni qo‘shamiz. Natijada tahminan 1000 kg hisoblangan
massani qabul qilamiz. Koeffitsientlarning gqiymatlarini
belgilaymiz:

« C_=0,342 (aerodinamik garshilik koeffitsienti);

« S =2 m? (elektr traktorlning ko‘ndalang kesim yuzasi);

» g=981 m /s? (erkin tushsh tezligi);

» m = 1000 kg (elektr traktor og‘irligi);

« Ftr = 0,018 (dala sharoitida g‘ildiraklarning ishqalanish
koeffitsienti);

3 - jadval
Elektr transport vositalari uchun BM1412ZXF-
01(BLDC) rusumli cho‘tkasiz elektr motor tavsiflari

Ne Parametrlar nomi, olchov |BM1412ZXF-
birligi 01(BLDC)
1 Nominal quvvat, Vt 1200
2 Nominal kuchlanish, V 48
3 Nominal aqumsh tezligi, 3000
ayl/min
4 To'la yuklanishdagi tok, A 25,2
5 Nominal aylantiruvchi 3,69
moment, N.m
6 FIK, % 80
7 Uzatish nisbati 1:54
Medium and
8 Ilova Heavy Load
E-Tricicle

-
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* V? - (elektr traktor tezligi kubi m/s); 30 km /s =8,33 m/s
(tezlik “km/s” ni “m/s” ga 3,6 nisbatga bo‘lish bilan);

 a = 0° (yo'l qiyaligi burchagi);

 pv =1,225 kg/m3 (havo zichligi).

W =gF, mV cosa+0,5S pvV> +gmsinal (4

Ushbu ifoda orgali quvvatni hisoblaymiz:

W=9,8-0,018-1000-16,67-1+0,5-0,342-2-2-1,225-16,67°+9,8-1
000-0=2940+1940+0=4880 Vit

Elektrtraktor harakatlanishga qancha energiya sarflashini
quyidagicha aniglaymiz. Energiyaning bir qismi batareyadan
chigish yo‘lida yo‘qoladi. Shuning uchun natijani umumiy
umumiy FIK ga (transmissiya uchun ~ 0,76, elektr dvigatel
uchun ~ 0,90, kontroller uchun ~ 0,95) ga taxminan teng deb,
qabul qilib, ularning o‘rtacha giymatini hisoblaymiz:

1., = 0,760,900,95= 0,65 5)

Amalda, batareya ko‘proq energiya berishi kerak, ammo
bu energiyaning bir qismi yuritmaga etib borgunicha turli
sabablarga ko‘ra yo‘qoladi (ishqalanish, gizish va x.k.). Demak,
4880/0.65=7509 Vt - bu quvvat batareyadan berilishi kerak.

Elektr traktor 30 km/soat tezlik bilan ishchi holatda tekis
dalada harakatlanishi uchun jami 7509 Vatt tizim quvvati
talab gilinadi. Quvvat tezlik va yo‘lning giyalik burchagiga
ganday bog‘ligligini tushunish uchun Excel-e da hisob-
kitoblarni amalga oshiramiz va grafiklar yaratamiz [20].

Xulosa. Ofsimliklarga ishlov berishda elektr yuritmali
mobil texnika vositalarining konstruktsiya xususiyatlarilari
ularni ekspluatatsiya qilish sharoitlaridan kelib chiqib elektr
yuritmaga o‘tkazish nuqtai nazaridan tizimli tahili elektr
motorlarning ichki yonuv dvigatellaridan tavsiflari bo‘yicha
afzalligini ko‘rsatdi.

Quvvaming tezlikka bog ligligi

35

25 -

Quvvat, kVt

100 120
Tezlik. km/s
8-rasm. Elektr traktor ishchi holatda tekis dalada

harakatlanishida quvvatning tezlikka bog ‘liqligi

turini tanlashda akkumulyator batareyalari va ularning
komponentlarini ishonchlilik va xavfsizlik nuqtai-nazardan
mos kelishi asosiy omillardan hisoblanadi.

Mobil  elektromexanik  qurilmaning (0,4 Kklass)
markazlashgan va  mobil energiya  manbalaridan
taminlangandagi energiyasamaradorlik ko‘rsatkichlari tahili
bo'yicha qayta tiklanuvchi energiya manbalari asosida
ishlaydigan mobil elektr stansiyadan zaryadlash magbul
hisoblanadi.

Mobil elektromexanik qurilmaning komponovkasi va
o‘xshash texnika vositalari bilan konstruktiv uyg‘unlik
darajasi, ish rejimlarini e’tiborga olgan holda asoslanishi,
fermer xo‘jaliklari uchun umumlashgan servis xizmatlarini

Elektr yuritmali traktorlar uchun kuch agregati  tashkil etish imkoniyatlari yaratildi.
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Abstract

The problems of the professional pedagogical orientation of teachers of technical universities are studied in this article. In
the system of value orientations of a teacher's personality, his professional pedagogical orientation plays an important role. At
the heart of this orientation lies the need for pedagogical activity. The efficiency and effectiveness of the process of forming a
pedagogical orientation among teachers depend, as the study has shown, on a number of pedagogical conditions: the clarity
of goals and attitudes towards the implementation of the task of forming a pedagogical orientation in a teacher; ensuring
the unity of efforts of the administration of the university, departmental teams, teachers, in the work on the formation of
a pedagogical orientation; introduction of science-based programs, methods of forming a pedagogical orientation among
teachers; implementation of innovative technologies in the process of forming a pedagogical orientation among teachers;
ensuring a high moral position of each teacher in his pedagogical activity; and improvement of the scientific-pedagogical and
methodological preparedness of all teachers of the university.

Key words: pedagogical orientation; pedagogical activity; pedagogical skills, teacher, experimental study, pedagogical
readiness.

TEXNIK UNIVERSITETLAR O‘QITUVCHILARINING
PEDAGOGIK FAOLIYATGA YO'NALISHNI SHAKLLANTIRISH

B.A.Xudayarov - t.f.d., professor, F.].Turaev - dotsent,

“Toshkent irrigatsiya va qishloq xo jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti
A.M.Dodobayeyv - katta o‘qituvchi,

Toshkent kimyo-texnologiya instituti Yangiyer filiali

Annotatsiya

Ushbu magolada texnik oliy o‘quv yurtlari o‘qituvchilarining kasbiy pedagogik yo‘nalishi muammolari o‘rganiladi.
O‘qituvchi shaxsining gadriyat yo‘nalishlari tizimida uning kasbiy pedagogik yo‘nalishi muhim o‘rin tutadi. Bu yo‘nalishning
zamirida pedagogik faoliyatga bo‘lgan ehtiyoj yotadi. O‘qituvchilarda pedagogik yo‘nalishni shakllantirish jarayonining
samaradorligi va samaradorligi, tadqgiqot shuni ko‘rsatdiki, bir qator pedagogik shartlarga bog<iq: o‘gituvchida pedagogik
yo ‘nalishni shakllantirish vazifasini amalga oshirishga qaratilgan magsad va munosabatlarning aniqligi; pedagogik yo‘nalishni
shakllantirish ishlarida universitet rahbariyati, kafedra jamoalari, o‘gituvchilari sa’y-harakatlari birligini ta’minlash;
o‘qituvchilarda pedagogik yo‘nalishni shakllantirishning ilmiy asoslangan dasturlari, usullarini joriy etish; o‘gituvchilarda
pedagogik yo‘nalishni shakllantirish jarayonida innovatsion texnologiyalarni joriy etish; har bir o‘gituvchining pedagogik
faoliyatida yuksak ma’naviy mavqeini ta’minlash; universitetning barcha o‘qituvchilarining ilmiy-pedagogik va uslubiy
tayyorgarligini oshirish.

Kalit so‘zlar: pedagogik yo'nalish, pedagogik faoliyat, pedagogik mahorat, o‘gituvchi, eksperimental o‘rganish, pedagogik
tayyorgarlik.

®OPMMUPOBAHMUE V IIPENNOJABATEJNEN TEXHUYECKHUX
YHUBEPCUTETOB HAIIPABJIEHHOCTH K
IMNEJATOI'NMYECKOU JEATEJIBHOCTU

B.A.Xydaspoe - 0.m.H., npogpeccop, @.JK.Typaes — doyeHm,

HauyuonansHutii ucciedosamenvckuii yHueepcumem «TaulkeHMCKuUili UHCMUMYM UHM3eHePo8 uppuzayuu u MexaHusauuu
CeIbK020 X03.1licnea,

A.M.Jlodo6aes — cmapwiuii npenodasameis,

SHzuepckuli ¢punuan TawkeHMCK020 XUMUKO-MEXHOI02UYECK020 UHCIMUmMyma

AHHoOTa s
B maHHO? cTaTbe M3y4yeHbl MPOGIEMbI MeAaroruueckoil HalpaBAeHHOCTM TEXHUUYECKUX BY30B. B cucTeme 11@eHHOCTHBIX
OpUMEHTAaINii TMYHOCTU TIearora BaXKHYI0 POJIb UTPaeT ero mpodeccroHaibHas efarorMueckasi HalpaBJIeHHOCTh. B ocHOBe
TaKOi HAIIPaBIIEHHOCTH, JIEKUT IMMOTPEGHOCTH B MTeAArOTMUYecKoii JeaTeabHOCTU. DDHeKTUBHOCTD, pe3yIbTaTUBHOCTD ITPOIIeC-
ca ¢popMupoBaHus y IpernofaBaTeieii megarormyeckoii HarpaBJIeHHOCT GyIeT 3aBUCETh, KaK MOKA3alo MCCIenoBaHue, OT
psifia TIefarormuyeckux ycJaoBUiA: YeTKOCTD Lieieli M YCTAHOBOK Ha peanm3aluio 3afauy mo GopMUpOBAHUY TeIarornyecKoi
HaIpaBAeHHOCTH Y MTPeIofaBaTesisi; obecriedyeHne eqMHCTBA YCUIINI PYKOBOZICTBA By3a, KadeapalbHbIX KOJJIEKTUBOB, TPEIO-
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nIaBaTesieit, B paboTe 1Mo GopMMUpOBaHMIO TIeIaroruueckoii HalpaBIeHHOCTH; BHepeHe HayYHO-000CHOBaHHBIX IIPOTPaMM,
MeTonVKM (OPMUPOBAHMS ITeJarormyeckoit HarpaBJIeHHOCTH Y IIperoiaBaTeseil; peaansaiusi MHHOBAIIMOHHbIX TEXHOIOTUIA
B mpoiiecce GopMMUpoBaHMs MeJarornueckoi HarpaBAeHHOCTH Y IIpernofaBaTesieit; obecreueHe BbICOKO HpaBCTBEHHOI TI0-
3ULIMY KKIOTO IIPEIoiaBaTeIsl B €ro MeJarorm4eckoil esiTeIbHOCTI ; COBEPIIEHCTBOBaHMe HAYYHO-1eJarOTMYeCcKOi 1 MeTo-

IMYeCKOil MTOATOTOBIEHHOCTM BCEX TIPEIoiaBaTeseil Bysa.

KiroueBsble cioBa: refgarormyeckast HaIIPpaBJIEHHOCTb; Iegarormyeckasd g4esaTeJIbHOCTD; regarormyeckoe MmactepCcTBo, yum-
TeJIb, SKCIIEPMMEHTA/IbHOE o6yquMe, regarormyeckas rorToBHOCTbD.

QOO OOLOOOOOOOOOOOOOOOOOOOOOOOOOOOOLOOOOLOLOOLO OO

Introduction. Pedagogical orientation is the most
important personality trait ofateacher ofan engineering
and technical university, which influences and determines
the path to pedagogical mastery and the development of his
pedagogical culture as a whole. The set of forms in which
this orientation is manifested (attraction, desire, interests,
inclinations, ideals, worldview, and conviction) characterizes
the internal motivation of the teacher, his desire to become
a master of pedagogical work. While the level of pedagogical
abilities gives an answer to the question can a teacher
become a great master, the orientation has another direction:
does he want to be one? Pedagogical orientation also acts as
the greatest prerequisite for the development of pedagogical
skills in particular and the pedagogical culture of the teacher
in general.

In the system of value orientations of a teacher's
personality, his professional pedagogical orientation
plays an important role. At the heart of this orientation, as
Slastenin [1] writes, there is a need for pedagogical activity.
As he says, the structure of pedagogical orientation includes
enthusiasm for pedagogical work; interest and love for
students; psychological and pedagogical vigilance and
observation; pedagogical tact; pedagogical imagination;
organizational skills; justice; sociability; exactingness;
persistence; purposefulness; balance; self-control; self-
esteem; professional performance; spiritual, primarily
cognitive needs and interests; intellectual activity; feeling for
innovations, and readiness for pedagogical self-education.

These structural components go far beyond the
pedagogical focus and to a greater extent characterize the
teacher's pedagogical skills; it is inappropriate to mix these
two concepts, although they are interconnected with each
other.

The authors of Aloysius Claudian Seherrie [2] showed
that the teachers’ lack of adequate knowledge of the content
of life orientation and pedagogical knowledge affects their
pedagogical practice.

The paper [3], the study is aimed at deepening the
understanding of the relationship between a teacher and a
university student. The study is formulated along three lines:
an approach to student progress in studies, the relationship
between different activities of teachers, and finally the
impact of these activities on student’s achievement. The
results obtained show that the orientation of the teacher to
the student affects the perception of learning and student
satisfaction.

According to the results given in paper [4], it can be seen
that the orientation toward academic education and study
is considered necessary. However, this orientation does not
prevail due to the lack of teacher involvement, perhaps due to
the lack of teacher training aimed at managing and balancing
teaching time with control methods.

The teaching orientation of academic staff was studied
using a sample of 32 new faculty members matched in pairs
by gender, initial tenure status, and discipline type [5].
Interviews were conducted to obtain data about their early
experiences at university and their orientation to teaching,
including their conceptual repertoire, self-efficacy, and
attitudes toward receiving and using student’s evaluations of
their teaching.

Research methodology. The pedagogical orientation
of a university teacher is a system of goals, attitudes, views,
ideals, beliefs, aspirations, and emotional reactions, which
express their attitude to educational and teaching activities
and influence, in a decisive way, their content and results. In
essence, this is a professional orientation. Being the most
important component of the general orientation of the
teacher's personality, it determines his worldview, a system
of needs, and prevailing motives. Therefore, the pedagogical
orientation has a direct impact on the development of a
teacher as a specialist, on the level of his pedagogical skills.

Among the priority areas for the teacher’s formation of
pedagogical orientation, it is appropriate to highlight the
following:

- targeted study and complex formation of pedagogical
orientation among teachers;

- actualization of activities for the formation of a teacher
of high morality, a deep respectful, humane attitude toward
students; pedagogical conviction;

- systematic diagnostics of the level of formation of the
pedagogical orientation and consideration of the trends in its
development for each teacher.

- stimulating teachers to self-improvement, the
development of a sustainable interest in teaching, etc.

As the results of the study showed, recently, on the one
hand, there has been a tendency to rejuvenate the teaching
staff, and on the other hand, there are fewer and fewer
engineering teachers with a long teaching experience, for
whom high moral motives were love for pedagogical work,
its social significance, interests in the subject being taught,
the desire to transfer one's knowledge and experience to
the younger generation, etc. Their daily activities were
based on humanism, respect for the personality of students.
Unfortunately, these value orientations are not always
prioritized in the current conditions, and sometimes they are
forgotten.

In terms of the formation of an orientation towards
pedagogical activity among university teachers, the
actual task is to preserve and strengthen these humanistic
traditions, when the love and respect of teachers for students
is combined with high demands on their work and behavior
and manifests itself in the ability to empathize, teach
without edification, tedious moralizing. This manifests the
greatest humanism of the teacher, his (her) greatest skill and
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pedagogical wisdom.

An analysis of the study of various literary sources
allows us to conclude that a number of authors rightly
call the pedagogical orientation a humanistic orientation
[6]. It means that pedagogical skill is aimed at the moral
improvement of a person. It is impossible to ensure this
without a humanistic orientation of the teacher since it
characterizes love for a person, empathy, and the desire to
help him in his moral improvement. However, striving and
desire is one thing, and readiness to realize humanistic goals
is another. The results of the study showed that only 27% of
the young teachers surveyed with 1-3 years of experience
were able to offer specific ways to implement humanistic
goals in the educational process. Therefore, the urgent task
is to form a stable moral and pedagogical orientation among
teachers. It characterizes the interests, motives, ideals, goals,
social-value positions of the teacher, and expresses his love
for people, the subject, and the pedagogical activity itself,
aimed at achieving moral goals. Without love and deep sincere
respect for the student, there can be no reciprocal, interested
attitude of the teacher to pedagogical activity and its results.
The moral ideal of a teacher determines the direction of his
pedagogical efforts and forms a sense of satisfaction from
the realization of oneself in achieving it through pedagogical
activity. The conducted research confirmed the idea that it is
expedient and necessary to strengthen its moral component
when forming a pedagogical orientation among teachers.
This is confirmed by the results of the survey: 72% of the
teachers surveyed expressed the idea of the need to obtain
additional information and systematized knowledge on the
problems of teacher morality.

Understanding the problem of pedagogical abilities plays
an important role in revealing the essence of the pedagogical
orientation of teachers. The pedagogical activity of a lecturer
teaching students requires from him not only special
psychological-pedagogical knowledge, skills, and abilities,
but a combination of certain individual characteristics that
serve as one of the important conditions for the successful
solution of educational tasks. Experience and psychological-
pedagogical research allowus to conclude that the pedagogical
abilities of teachers formed are a condition and a prerequisite
for the formation of their pedagogical orientation, that is, the
internal need to be engaged in the educational process at
the university, interest in working with students, a sense of
satisfaction from engineering-pedagogical work, energy, and
perseverance in overcoming the difficulties in training and
education.

When forming a teaching pedagogical orientation, it is
advisable to pay more attention to the development of their
inclinationto teaching,increasinginterestinit, strengthening
love for the teaching profession, and ensuring a responsible
attitude to the performance of their functional duties. In the
course of the study, a clear relationship was established: the
teacher then responsibly treats pedagogical activity when
he loves this work, and understands its benefits and social
necessity. At that, he experiences satisfaction in work, which
becomes the main form of personality manifestation. The
study of the practical activities of many teachers confirmed
the conclusion that a teacher who loves his profession
and is deeply aware of its social and state significance is
distinguished by pedagogical optimism, purposefulness, a
high sense of responsibility for the result of his work, and a
self-critical approach to what has been achieved.

An analysis of the pedagogical activity of various

categories of teachers, the results of the study showed that a
teacher with a stable pedagogical orientation is characterized
by a vocation and pedagogical activity, which manifests itself
as a pronounced desire to train and educate students. Such
pedagogical activity is conducted successfully and gives
great inner satisfaction, despite all the difficulties and even
failures in the work.

Vocation is particularly important in pedagogical
activity because it acts as a moral and professional position
of a teacher. It manifests itself primarily in his attitude to
professional duties: the measure of vocation is determined by
the measure of his practical activity. A vocation expresses a
person's steady orientation, based on ideological conviction,
a type of activity in which he brings the greatest benefit to
society, receives moral satisfaction and the opportunity to
harmoniously develop. The focus on this type of activity
becomes for the individual the first and constant vital need.

Results. The results of the study and targeted observation
of the pedagogical activity of 60 university teachers in the
course of the experiment conducted, and the analysis of
the studied theoretical and practical material allows us to
point out the following pattern: the earlier the desire for
pedagogical activity was formed, the more pronounced
this desire was (8% of the interviewed teachers dreamed
of becoming teachers since childhood, this is their family
tradition; 11% of the teachers surveyed became interested in
the profession of a teacher at school; 16% of the respondents
fell in love with the profession of a teacher within the
walls of a university), the most characteristic of them is
their vocation for teaching, their passion for the profession
of a teacher. However, 65% of the respondents were not
motivated to become a teacher either in childhood, at school,
or within the walls of the university, and became teachers due
to various circumstances (working as a laboratory assistant
at the university and eventually switching to teaching -
10%; the position of a teacher assistant was offered by the
university - 22%; the opportunity to enter the Faculty of
Education appeared - 15%; graduation from engineering
and pedagogical institutes - 7%; other circumstances - 11%);
nevertheless, most of them (68%) can be characterized with
a good level of vocation to teaching activities. Some of the
young teachers are just going through the stage of formation,
and with the organization of appropriate work with them,
most of them will also find their calling in teaching. The
conducted research, analysis of experience in the formation
and development of teachers' pedagogical orientation shows
that success is achieved faster by those young teachers who
persistently seek their vocation in pedagogical activity, try
their hand at teaching, and test themselves in educational
work. This is necessary because a person often does not know
enough about his (her) inclinations and abilities. Under these
conditions, correct self-determination is very important.
Experienced teachers and departmental teams should help
young teachers to determine their positions, namely, to
outline their life path, develop a character, convictions, and
find their calling.

The pedagogical orientation also includes a real
understanding of the educational process, awareness of its
results, the need to convey what the teacher has gained in
science, self-assessment of one's capabilities, the desire to
search for new methods and forms in training specialists,
the ability to withstand the high stress of the pedagogical
profession. Therefore, these aspects of pedagogical activity
should be the focus of attention in the formation of
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pedagogical orientation among teachers.

An analysis of literary sources, psychological-pedagogical
research on the chosen problem, the results of conversations,
a survey and observation of the results of the pedagogical
activity of university teachers led to the conclusion that the
core of the pedagogical orientation of a university teacher is
his pedagogical convictions. They represent knowledge that
has merged with the feelings and will of a person that make
up his inner position. The pedagogical beliefs formed suggest
the teacher's need to be guided by them in everyday practice,
to be consistent, logical, and purposeful. According to the
figurative expression of Sukhomlinsky [7], firm pedagogical
convictions are the moral core of a teacher. Indeed, the
presence of convictions testifies to the complete unshakable
confidence of a person in the correctness of his ideas, views,
principles, and ideals. They determine the integrity and
qualitative certainty of the teacher as a professional specialist
and personality.

According to the content, pedagogical beliefs are
classified as a) beliefs related to the learning process; b)
beliefs related to the process of education; c) beliefs related
to work on psychological and pedagogical self-improvement.
Pedagogical beliefs are also distinguished depending on
their strength and durability. The nature and content of the
pedagogical beliefs formed make it possible to judge the
professional image of a university teacher.

The study of literary sources that reveal the content of
pedagogical beliefs, as well as a purposeful generalization of
the pedagogical experience of 60 university teachers in solving
engineering and pedagogical problems, show something in
common that is characteristic of the pedagogical beliefs of
university teachers. Thanks to beliefs, the teacher can show
independence, the ability not to succumb to negative impacts,
and to actively influence external circumstances. Acting as
direct motivators of pedagogical activity, pedagogical beliefs
allow the teacher, on the one hand, to freely navigate all the
variety of educational phenomena, ideas, theories, and, on the
other hand, determine his approach to educational activities,
the general style and logic of practical pedagogical activity.
The strength of the teacher's pedagogical beliefs is in their
concreteness, activity, and focus on the search, asserting him
as an engineering teacher.

The formed pedagogical convictions give rise to teachers'
pedagogical optimism, determination and perseverance in
achieving the set goal, a high sense of responsibility for the
quality of teaching and educating students, and a self-critical
approach to what has been achieved. The presence of stable
beliefs testifies to the confidence of an engineering teacher
in the correctness of his views, principles, and ideals. Only
under this condition is the integrity and qualitative certainty
of the personality of the teacher as a engineering teacher, his
consistency, logic, and purposefulness in solving educational
problems, ensured.

At the same time, the results of the study, conversations
with teachers and their questioning showed that there
are still teachers in higher education institutions (37% of
the interviewed respondents) who have a vague idea of
the meaning of pedagogical beliefs and their role in their
activities. Some of them reduce their pedagogical beliefs to
stereotyped provisions, such as “to improve the educational
process” or “to conduct all types of training sessions in an
organized manner”. This indicates that these teachers are
more focused on the form of conducting classes, and not
on their content. They rarely think about their attitude to

certain pedagogical ideas and the content of the educational
process. Not all teachers are trying to independently, on
their own experience test the effectiveness of a particular
idea or theory. Therefore, when forming a pedagogical
orientation among teachers, special attention must be paid
to the formation of pedagogical convictions that are acquired
and developed in the process of mastering psychological
and pedagogical knowledge and mastering the experience
of educational work, when the teacher in practice tests the
effectiveness of certain theories, views and determines his
(her) attitude to them. The formation of beliefs is a complex
and controversial process in which a person clarifies his
understanding of individual concepts, hypotheses, positions,
and sometimes completely abandons some of his views in
accordance with a deeper understanding of the theory under
the influence of personal experience and collective practice.

The depth of knowledge and the strength of beliefs depend,
to a greater extent, on what lies at the basis of learning: a
conscious analysis of facts and phenomena or memorization
of conclusions in a finished form. The fact is that many
engineers come to teaching directly from organizations,
without having a special pedagogical education. They
master the theory of pedagogy in combination with practice.
Therefore, for this category of teachers, it is advisable, in
the general plan of their development as young teachers,
to implement a program for the formation of a pedagogical
orientation. The forms of implementation of this program can
be diverse: lectures, conversations, conferences, exchange
of experience, and days of young teachers, seminars, and
interviews, solving engineering and pedagogical problems.
The duration and the stages of its implementation will
depend on the conditions in a particular university.

Discussion

The program for the formation of a pedagogical
orientation among young teachers includes a number of
activity areas:

1) Definition, clarification and setting of goals and
objectives for the formation of a pedagogical orientation
among teachers, and its further development.

2) Comprehensive study and determination of the level
of development of pedagogical orientation among teachers.

3) Ensuring the dialectical connection of long-term and
current planning of educational work with teachers, taking
into account the factors influencing the process of forming a
pedagogical orientation.

4) The coverage of all young teachers by the pedagogical
influence on the basis of their inclusion in active, engineering-
pedagogical and social activities.

5) Comprehensive and creative use of a system of methods
and means, ways of forming a pedagogical orientation through
the solution of engineering and pedagogical problems.

6) Ensuring unity, consistency and continuity in the
activities of all levels of the university (departments,
faculties) in the formation of a pedagogical orientation of the
teacher.

7) Constant practical testing, scientific analysis and an
objective comprehensive assessment of the results in order to
coordinate the process of forming a pedagogical orientation.

8) Purposeful pedagogical guidance of self-improvement
of a teacher in the field of pedagogy and psychology, in
solving engineering and pedagogical problems.

The purposefulness largely determines the stability and
effectiveness of the pedagogical orientation: the ability to
determine for oneself the socially significant tasks of daily
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activities, to subordinate one's actions, conduct and thoughts
to the chosen goal and steadily achieve what was planned.
Only the teacher who feels an urgent need to achieve the
goal, who passionately strives for it, inevitably finds the
right path, and reaches the heights of pedagogical culture.
Purposefulness encourages teachers to think broadly, to cover
phenomena in interconnection, and to objectively correlate
the proposed results of their activities with what has been
done in this area of life [8-21].

The analysis of engineering and pedagogical research, the
study of the practice of forming a pedagogical orientation
among teachers indicates that the formation of a pedagogical
orientation is realized in a number of interrelated areas:

a) personal area, where the pedagogical orientation acts
as a personality quality that determines the behavior of the
teacher, the style of his (her) teaching activities, the education
of students, the attitude to all aspects of university life, and
to the content of engineering and pedagogical activities;

b) functional area, where the pedagogical orientation
of the teacher controls the content and dynamics of the
course of mental processes, stimulates them; mobilizes the
spiritual forces of the teacher to solve practical-cognitive and
educational problems; motivates for independent, creative
engineering and pedagogical activity; and develops modern
psychological and pedagogical thinking, etc.

A comparative analysis of the process of development of
pedagogical orientation among teachers shows that its most
significant trends are: the dependence of the development
of pedagogical orientation on the system of relations in
which the personality of the teacher was formed; incomplete
awareness of the need for a young teacher of a pedagogical

orientation in solving educational problems; dependence of
the dynamics of the development of pedagogical orientation
on the level of psychological and pedagogical training and
special pedagogical education, etc.

Conclusions

Thus, the foregoing allows us to conclude that the
pedagogical orientation of a university teacher is the most
important component of his pedagogical culture and skill; it
is a conscious, socially conditioned, professionally important,
integral quality. It includes, first, a certain emotional and
value attitude of the teacher and his profession, a steady
interest in it, and a tendency to engage in engineering and
pedagogical activities. The specificity of the profession of an
engineering teacher is manifested through the realization of
the fact that engineering and pedagogical abilities are most
fully manifested in his engineering-pedagogical activities.

Second, the pedagogical orientation finds its expression
in the development of the need for teachers to subtly feel and
understand the world of students; the ability to sensitively
capture the needs and moods of trainees, quickly respond
to them; the ability to actively and flexibly influence the
moral, emotional, intellectual, and volitional spheres of the
student's personality; belief in the hidden potential for the
development of personal qualities in each student; the need
to introduce the pedagogy of communication and cooperation
into the educational process.

Third, the pedagogical orientation is reflected in a special
mindset, in the nature of intellectual activity, due to the
specifics of engineering-psychological and pedagogical tasks
and the pedagogical logic of their solution.

~
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