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MOJEPHN3ALIVS OPOCUTEJIbHBIX CUCTEM U IIOTOKU
BUPTVYAJIbBHOU BO/1 bl

3.Macanueea - dokmopanm, A.X.Kapumoe - K.m.H., doueHm,
HauyuonanwHulii uccnedosamensckuii yHueepcumem "TawikeHMCKuUil UHCMumMym uHy3ceHepo6 uppuzayuu u MexaHusayuu
cenbCKoz20 xo3sticmea”

AHHOTaIMA

B craThe aHAMM3UPYIOTCS MIePCIIeKTVBBI TOPTOBIM BUPTYaIbHOI BO#Oii. IIpoBenéH 0630p MCCIefoBaHNUil, paHee BBIIOI-
HEHHBIX B MMPe ¥ OLleHEeHbI TPeH bl BOLHOIO C/Iefia KyJAbTYp B pe3y/lbTaTe TOPTOB/YM BYPTYaJIbHOV BOLOJ Ha HAlMIOHAJIbHOM
ypoBHe, Ha npuMmepe Vcrnanun. Llenpio uccienoBaHmii SIBJISETCA OL€HKA BIMSIHMS MOAEPHMU3aLNM OPOCUTEIbHBIX CUCTEM Ha
MOTPeOGHOCTh B BOZE CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP UM IMOTOKY BUPTYaabHOM BOAbl. PacuéT BOLHOTO Cyiefia TIPOBeAEH ISt
4 KynbTyp — MIIEHUIIbI, OIMBKOBBIX CaZJ0B, IIUTPYCOBBIX CAa/l0B, ¥ TOMATOB Ha IE€PUOJ, O MOAEPHMU3ALUM OPOCUTENbHbIX CA-
crem (2001-2005 rr.) 1 ocie mogepHusauuy cucrem (2017-2021 rr.). Pe3ynbpTaThl pacuéToB MOKa3aan, YTO MOLEPHMU3aLINS
CHCTEM CIIOCOGCTBYET YBEIMUEHMIO VIOV IIOCEBOB U BOLHOTO CIe[ja SKOHOMUYECKH [I€HHBIX KY/IbTYD, ¥ COKPAIeHUIO TII0-
1azieli ¥ BOOHOTO Cjefia BOLOEMKMX KyJabTyp. MonepHu3anys OpOCUTENbHBIX CHUCTEM CO3AET OCHOBY JJISI YBeIVMYEeHMS I10-
TOKOB BUPTYalIbHOJ BOIIBI, HO IIOTEHLIMA BOLOCOepesKeHMSI OTIpeieNsieTcsl ¥ ApYTMMM haKTopamy, 4To TpedyeT AaabHeNImmx
yccaenoBaHUA.

KioueBble c10Ba: MOZEPHU3ALMSI OPOCUTENbHBIX CUCTEM, BoJocOepeskeHe, BUPTyalibHas BOAA, KY/IbTYpa, TOTPEOHOCTD
B Boge, VicrmaHusl.

CYroprpull TUBUMJ/IAPUHVHTI MOAEPHNU3AILIUACU BA
BHUPTVAJI CYB OKUMJIAPA

3.Macanuesa — masxu dokmopaum, A.X.Kapumoe - mexHuka ¢pannapu Hom3o0u, doyeHm,
"TowKeHm uppuzayus éa KUULIOK XYHCalUu2uHUu MexaHusayusiaw myxanoucnapu uHcmumymu” Munauii madkukom yHu-
eepcumemu

AHHOTa A

Maxosnazia BUPTYal CyB CaBIOCH MCTUKOOIAPY TaX/ I KMJIMHTaH. BYHVHT yUyH SKaXOH/Ia Miarapy o6 60pmirad TaqKMKOTIap
TaX MM YTKa3WIraH Ba VicmaHusi MUCOMUIIA, MWUIHIT MUKECAA BUPTYasl CYB CaBIOCK HATVDKACKAA SKMHIAPHUHT CyBra GYIraH Ta-
JIAGMHYHT Y3rapuiy 6axonanrad. TaIKMKOTHUHT MaKCaayl CyFOPUII TU3VIMMHY STHTVWIAITHMHT SKMHIAPHM eTUIITUPUIIAA YIIapHA
cyBra GyJiraH Tajiaby Ba BUPTYas CyB OKMM/IApUTa TaAbCUPUMHY GaxosaliaH Moopat. SIKMHIAPHVHT CyBra GY/raH Taaaoy CyFOPUIIL TH-
3UMJIAPVHY MOJI€PHMU3AIIMS KyyIaas onayary (2001-2005 iiit.) Ba TM3MMIIap MOIEPHU3AIMS KWIMHTaHaaH Kevinuary (2017-2021
1it.) maBp yuyH 4 Ta 9KMH: GYENOi, 3ai1TyH G0FIapy, IUTPYC 60FIApy Ba IOMUIOP YTKASWIAN. XMCO6-KUTOOIAp HATUKaIapy IIyHU
KYypcaTagyKy, TUSMMJIAPHY MOIEPHM3ALMS KWIUII SKUH MaiifoHIapy Ba UKTUCOOVIT KMUXATIAH KUMMATIN OYIITaH SKMHIaPHUHT
cyBra GyyraH Tayaby YCuimra, CyBHM KYTI Taylab KWIaaurad SKVMHIAp MaiIoHy Ba CyBra Gy/raH Tanaby KaMaiuimra o6 KeTain.
CyropuilI TU3UMIAPUHM MOJIEPHMU3ALIMST KUV BUPTYAJI CYB OKMM/IAPVHM OIIUIIN YUYH aCOC SIpaTazy, aMMO CyBHM TeKalll CaIoXy-
sITUra 60IIKA OMMWJIIAP XaM TabCUp KWIanu, 6y aca KeiiMHTY TagKUKOTIapHY Tanab Kyaaam.

TastHY cy371ap: CyFOPUII TU3UMIAPUHM MOAEPHU3AIVS KWIAILL, CYBHM TEKALIL, BUPTYaJl CyB, 9KVH, CyBra Gyira Tanab, McrnaHus.

MODERNIZATION IRRIGATION SYSTEMS AND VIRTUAL
WATER FLOWS

Z.Masalieva — PhD student, A.Kh.Karimov - Candidate of Science, National Research University "Tashkent Institute of
Irrigation and Mechanization of Agriculture”

Abstract

The article analyzes the prospects for virtual water trade as affected by modernization of irrigation systems. A brief review of
studies previously carried out in the world was carried out and then, using the example of Spain, changes in the water footprint of
crops and virtual water trends were assessed at the national level. The objective of the research is to assess the impact of irrigation
system transformation on the water footprint of crop production and virtual water flows. The water footprint was estimated for 4
crops - wheat, olive orchards, citrus orchards, and tomatoes for the period before the modernization of irrigation systems (2001-2005)
and after the modernization of systems (2017-2021). The results of the estimates show that the modernization of systems contributes
to an increase in the area of crops and the water footprint of high valuable crops, and a reduction in the area and water footprint of
water-intensive crops. The modernization of irrigation systems creates the basis for increasing virtual water flows, but the potential
for water savings is determined also by other factors, which requires further research.

Key words: Modernization of irrigation systems, water saving, virtual water, crop, water footprint, Spain.

BBEI.(EHME. BupryanbHas Boza sSIBISIETCS BAKHBIM pe- pacrionaraeMblX, OCTaJIbHasl 4aCTh PeCypCoB BOAbI [IOCTYIIAeT
3epBOM JJIs1 o6ecrieueHst BO3pacTalollux MoTpeGHo- W3 COMpEeNeNbHBbIX CTPaH BepxXHero TeueHus pek CrIpaapbs

cTeii HaceneHus Y36eKucTaHa B IPOLOBOIbCTBMI. BTO BpeMs: ¥ AMyZaphbs, IIie peaausyloTcsl I'uIpodHepreTuyeckue mpo-
KaK CO6CTBEHHbIE BOIHbIE PECYPChI COCTABAIOT MOpsAaKa 20%  €KTbI, TEM CaMbIM CO3IAI0TCSI PUCKY IJIST BOLO-00ecrieyeHnst

e

Ne3(33).2023 Journal of "Irrigation and melioration"



WPPUTATIVIAL BA MEJTMOPALIVISI

CeTbCKOXO035I1ICTBEHHBIX KYJIbTYD B CpeIHEM U HIUKHEM Teue-
HUM pek. Bosee TOro, CTOK 3TUX peK, NOBepP>KeHHbI BIMSI-
HMIO M3MEHEHMSI KIMMaTa, MOXKeT COKpaTuUThest K 2050 . B
cpenHeM Ha 10-15%. B aTuX yCIOBUSIX CTAHOBSITCSI BaXKHBI-
MU aJbTePHAaTUBHBbIE UCTOYHUKM BOABI, OGHON U3 KOTOPBIX
SIBJIIETCSI BUPTyanabHasl Boga. BupTyanbHasi Boma - 9TO BOJa,
"BJIO’KeHHAas1" B MPOU3BOACTBO MPOAYKTA, €€ TAKKe Ha3bIBAIOT
"9K30T€HHOI BOJOJi", 3-3a TOTO, YTO MMIIOPT BUPTYaIbHOI
BOJbI B CTPaHy O3Ha4YaeT UCIOAb30BaHNe BOAbI, KOTOPas SIB-
JIIeTCSI BHEIIHel 171 CTpaHbl-umIoprepa [1].

ToproBisi BUPTYaabHOI BOAOW IIMPOKO MCIIONb3yeT-
cst B Mupe. Tak Tepmanus umest auinb 39 KM® COGCTBEHHBIX
BOIHBIX PECypcoB, MCIonb3yeT emé 40 Km® BUPTyalbHOI
BOJIbI, BJIOKEHHOI1 B MPOMU3BOJACTBO MMIIOPTUPYEMOIO MPO-
JIOBOMBCTBUS U3 APYIUX cTpaH [2]. Braromapst Toprosie BUp-
TyaJbHOI BOZO MeXIy Bomoo6ibHbIM KKkHbIM Kutaem u
BomO-nebuunTHBIM CeBepHBIM, ITPU POCTE YNCIIEHHOCTM Ha-
cenerust ¢ 1978 mo 2008 r. Ha 37%, obuiee moTpebneHme 22
OCHOBHBIX CeTbCKOX03S/ICTBEHHBIX KyIbTyp B Kutae ygBou-
JIOCh TP YBEeJIMYEHUM BOSHOTO Cefja 3TUX KYIbTYP TOIbKO
Ha 6%, 4TO CBSI3aHO C COKpallleHeM yIeJIbHOTO BOJHOTO CJie-
Ila KyJbTYp Ha TOHHY TIpoayKiuu [3]. MccnemoBanus [4, 5] mo-
Kasasau, 9TO TOPTrOBJISI BUPTYaabHON BOLOI MOXKeT IPUBECTU
He TOJIBKO K AOCTYITY K IOTIOJTHUTeIbHBIM BOLHBIM pecypcam,
HO M BomocGepeskeHuo. Hampumep, B pa6ore [6] mokasaHo,
UTO MTOTOKM BUPTYaTbHOV BOAbI HAIIPaBIeHbI U3 CTPaH C BbI-
COKOVi MPOLYKTUBHOCTBIO BOABI B CTPAHBI C HU3KOM MPOAYK-
TUBHOCTBIO, ¥ TEM CaMbIM COKPAIAIOT MCIIOIb30BaHMe BOJbI
Ha 1o6aabHOM ypoBHe. OmHaKo B pabore [7] yTBepskaaeTcs,
YTO MEPCIEKTUBY UCTIOTb30BaHMsI BUPTYaabHOI BOMIbI HEOO-
XOAMMO PacCMaTpUBATh B COBOKYITHOCTU C IPYTUMM (GaKkTo-
pamu Oj1s1 AOCTVDKEHUSI OTUMAJIbHOM MONUTUKHA, TTOCKOIBKY
OHa He YYUTHIBAeT SKOHOMMUYECKON KOHIENUMUM CPaBHU-
TeJIbHOTO NpeumylecTBa. [IpuBeeHHble TpUMepbl YKa3bl-
BAIOT Ha BKHOCTD M3BJIeUEHNS] YPOKOB M3 MEXIYHAPOILHOTO
OIIBITA T10 YIIPAaBAEHUIO BUPTYaabHON BOLOVA. llenbio JaHHBIX
MCCIIeMOBAaHN SIBWJIOCH OlLleHKa BJIMSIHUS TpaHcopmarmm
OPOCUTETbHBIX CYCTEM Ha TOTPEOGHOCTD BOMBI CETbCKOX035Ti1-
CTBEHHBIX KyJIbTYP U TIOTOKU BUPTYaTbHOV BOZBI.

BupTtyanbHast BoJa Kak pecypc BomocbepeskeHust. Yipas-
JieHVe BUPTYaJbHOI BOAOI LIMPOKO MUCIOAb3YETCSI B MEX-
IyHapo#HOV mpakTuke [2, 3, 8, 9]. BupryanpHas Boma ecThb
JIOTIOJTHUTENbHBIV MOTEeHIMal K pacrosaraeMblM pecypcam
B umnoptupytouieii crpane [10]. E€ ucnonb3oBaHue CIy>kKUT
MHCTPYMEHTOM AOCTVsKeHMsI 3G EeKTUBHOTO BOOIOIb30Ba-
HMsI, CHISKAeT TaBJieHMe Ha COOCTBEHHbIE BOJHbIE PECYPCHI,
M CIOCOOCTBYET MCITOMb30BAHUIO PECYPCOB BOMOOGMIBHO-
TO pervoHa Jjisi IPOM3BOJCTBA MPOIYKIIVY HEOOXOAMMOI B
BOO-IebuUIMTHOM. Takoe UCIIOIb30BaHMe PeCcypcoB BOJ0O-
OGWIIbHBIX CTpaH He TpeGyeT mepe6pOoCKy BOMbI, @ OCHOBAHO
Ha UMIIOPTE BOLOEMKMX TOBAPOB, “B MIPOM3BOACTBE KOTOPBIX
OHM 06/1aJaI0T CPAaBHUTEIbHBIM TTpeumyIiectBoM” [7]. TIpo-
M3BOJICTBO BOCTPEeGOBAHHOI BOMOEMKOI MPOMYKIMU TaM,
T7e BOJIa MUMEEeTCS B M306MINM, ¥ TOPTOBJISI BUPTYaIbHOI BO-
JIOJ BEMIyT K IIaraM, KOTOpbIe CIIOCOGCTBYIOT Mepepacipese-
JIEHUIO BOMOTOTPEe6IeHNsT Ha MTPOU3BOMACTBO I[€HHBIX KY/Tb-
TYD, UMEIOLMX BbICOKYIO MPOAYKTUBHOCTD BOJBI.

Toprosnist BUPTYaJbHONM BOJOI CITYKUT aJIbTE€PHATUBOI
Mesk6acceifHOBBIM Tepe6pockaM peK. ITO SBIISIETCS 0CO6eH-
HO aKTyaJbHBIM JIJI1 PETMOHOB, 6aCCETHOB PeK MM CTpaH,
IJle BOAHbIEe Pecypchl pacrpefeneHbl HepaBHOMEPHO, U eCTh
Heo6XOMMMOCTh B X TlepepaciipeneneHnu. [[puMepamMu Mo-
TYT CTYKUTh MPOEKTHI TePeGPOCKY CTOKA PEK C IO3KHBIX Paifo-
HOB Kutas B ceBepHbie miy ctoka CMOMPCKUX peK B 6acceiin

Apanbckoro mMopsl. Peanmsanys Takux IPOEKTOB CBs3aHa
KaK C OTPOMHBIMU MHBECTULUSIMU, TAK U IKOJIOTUIECKUMU
MOCIeCTBUSIMY, KOTOPble MOTYT IIPEBBICUTD BbITOZbI OT UC-
M0/Ib30BaHMSI TepebpacbiBaeMbIX BOLHbIX pecypcoB. Topros-
JISI 5Ke BUPTYaJIbHOI BOJIO¥ HE TOTBKO 06ECIIEUNT HaceleHue
BOJO-IebUIUTHBIX CTPAaH HEOOXOAVMBIMM MTPOAYKTAMMU TIH-
TaHMsl, HO U TpefyINpeiuT PUCKOBAHHbIE BIOKEHUS U BO3-
MOJKHBbIE 3KOJIOTMYeCKMe TOoCIeCTBMS. TOproBisi BUPTY-
aJIbHOJ BOZOJ TaKKe COENCTBYeT yay4IlleHUIO YIIpaBieHus
TpaHCIPaHMYHBIMM peuHbIMM Gacceitnamu [11, 12].

VrpaBieHre peyHbIMM OacceiiHaMM 4YacTO CBSI3aHO CO
CTPOUTENBCTBOM BOJLOXPAaHMJINIY, C LIeJbI0 PerylMpoBaHus
cToka pek. OmHAaKO HakoIUIeHMe CTOKa peK IIyTEM CTpPO-
UTENbCTBA OGOBIINX IUIOTUH CBSI3aHO C 3KOJIOTUUYECKUMMU
TOC/IeACTBUSIMM M CTAHOBUTCS O4aroM pas3HOIVIaCUil B MC-
T0JIb30BaHUM BOJ, MeXIy CTpaHaMM BepXHEero M HUKHero
TeueHUsl. AbTepHATMUBOI MOXET CIYKUTbh XpaHeHMe BUP-
TyaabHO} BOAbI MYTEM XpaHeHMUs MPOLYKTOB MUTAHMUS, UTO
MOXeT 6bITh 60see 3¢ GEKTUBHBIM /IS TPEOIOIEHNS 3aCyIII-
JIMBBIX IIepuonos [13].

KonnuecTBo ucrnonb3yeMoii BUPTYaabHOM BOABI MOXKET
OBbITh PACCUMUTAHO TPeMs crtoco6amu. I1epBbiii, ¢ yuéToM dak-
TUYeCKY M3PacxXOA0BaHHOV BOAbI HAa TPOU3BOJICTBO IPOAYK-
Ta, KOTOpasl 3aBUCUT OT YCIOBUIA, MecTa M BpeMeHU IIPOu3-
BOJZCTBA, 1 3b(deKTUBHOCTM UCIONb30BaHMs BOAbI. BTOpOIA,
OHa TpMpaBHEeHa KOIMYECTBY BOJIbI, KOTOPOE MOTPe6OBaIOCH
ObI 111 IPOU3BOJCTBA MPOAYKTA B CTPaHEe MMIIOPTEpE, UK
TaM, rge Heo6XoouM MPOAYKT. ISl crydaeB, KOTAa MPOAYKT
UMITOPTUPYETCSI B MECTa, Iie OH He MOXeT ObITb ITPOMU3Be-
néH, Renault (2003) mpenaoskua TpeTuii crocob — y4ueT co-
Jlep)kaHusl BMUPTya/JbHOW BOAbl B IpPOILYKTe-3aMeHUTese.
Tem cambIM, B pabore [13] MCIONB3yeTCst IPUHIUI MUIIEBO
9KBMBAJIEHTHOCTY — BUPTYalIbHOE COAEP’KaHMe BOABI B IIPO-
IyKTe TIPMpPaBHMBAETCS BUPTYaJIbHOMY COLEPSKaHMIO BOJbI
aJbTepPHATUBHOTO TPOJYKTA, MMEIOLero TaKylo e MUIEeBYI0
LIeHHOCTb.

3HaHNe BelIMYMHbI BUPTYa/lbHO BOJbI, COAEPsKallelics B
MPOJAYKTaxX MUTaHUs, NaéT MHbopMaIuio 06 06bEMax BOLIbI,
HeOOXOOMMBbIX ISl UX MPOU3BOACTBA. B yCIOBMSIX OrpaHu-
YeHHbBIX BOJHBIX PeCYPCOB XeJlaTeIbHO BbIPAIMBATh LIeHHbIe
KYJIbTYPbI, KOTOPble MOYKHO IIPOM3BECTU C MUHMMAaIbHBIMMU
3aTpaTaMmy BOJbI Ha eOVHMIY IPOAYKLMMU, a BOLO-3aTparT-
HbIe TPMOBPETaTh B CTPAHAX MU PETMOHAX C OOMJIbHBIM BO-
IocHabxkeHMeM. BenuuyuHa BUPTYaabHO BOIbI B IIPOLYKTE
TaKke yKa3blBaeT Ha BO3/leJiCTBIMEe IPOU3BOLCTBA 3TOTO MIPO-
IYKTa Ha OKpYXKalolyio cpeny. Takum o6pasom, mepepac-
TIpeJiesisist BOAY OT BOLOEMKMX KY/IbTYP Ha IeHHbIE BOLO-COe-
peraronye MOKHO JOOUTHCST SKOHOMMM Bogbl. ComepskaHue
BUPTYaIbHOI BOJbI Ha eIVHUILY IIPOM3BOAMMON TPOAYKIIUA
Ha3bIBAeTCS BOOHBIM CIeloM [14].

[Tpu ouleHKe 5KOHOMMM BOIBI 3@ CUYET TOPTOBIU BUPTY-
aJbHOJ BOIOJ, B&KHO 3HATh, 3a CYET KaKOJ BOIBI IIPOU3-
BeJleHa MPOAYKLUMS — 3a CYEeT NOXAEBOJ MM TasgHUS CHera,
HaKOIUIEHHOTO B TIOYBe (3e/1eHasi BOfa), WM 3a CUET pecyp-
COB NOBEPXHOCTHBIX V/MIM TPYHTOBBIX BOZ, (OpOCUTE/NbHAs
Boza) [15]. [To cpaBHEHMIO C OPOCUTENbHO BOMOM, anbTep-
HaTUBHAs CTOMMOCTD MCIIOJb30BaHMS 3e/IeHOI BOAbI HIUKE,
TIOCKOJIbKY €€ Hesb3$ JIeTKO IepepaclpefenTb Ha Ipyrue
L€/, KPOME eCTeCTBEHHO! PaCTUTETbHOCTU UM GOTapHBIX
KynpTyp [16].

[mo6anbHbI MOTEHIIMAT TOPTOBJIU BUPTYaTbHON BOMOI
npuBenéH B pabore [17]. Tak, comepskaHMe BUPTYalIbHOI
BOIbI B MEXKIYHapOOHBIX TOPTOBBIX MOTOKAX 3KCIIOPTUPY-
€MOT0 TIPOJOBOJBCTBHUSI OIIeHEHO B 683 KM3/Tof, B TO Bpe-
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MsI Kak MPOU3BOJCTBO NMpPUOGPETaeMbIX MPOLYKTOB IMUTA-
HUSI B CTpPaHax MMIIOPTEpax MOIIO 6bl motpe6oBath 1138
KM®/ron. PazHuila MeXmy sSTUMM BeJIMuMHaMu B 455 km3/ro,
COCTaBJIsIET MI0OATbHYI0 9KOHOMMIO BoabI [17]. Eciu yuecTs,
4yTO B pabote [18] ob1iee moTpebieHe BOIbI CETbCKOX03SI-
CTBEHHBIMU KYJIbTYpaMi B MUpe OlieHeHO IpumepHo B 5400
KM®/ron, Torma 13% Boabl M3pacxoJ0BaHHO BOABI HA MIPOU3-
BOZICTBO CEJIbCKOXO03$1/iICTBEHHBIX KYJIbTYP UAET Ha 3KCIOPT,
a He Ha BHYTpPEHHee TOTpebIeHNe, KaK SKOHOMUST BOTHBIX
pecypcoB paBHa 8% o061ero Bogonorpebaenus [17].

Ecmu ctpaHa, xopouio obecrieyeHHas] BOZHBIMU DeCyp-
caMM, SKCIIOPTUPYeT BOLOEMKIIA IPOAYKT B APYTYIO CTPaHY,
C OTpaHMYEHHBIMM BOIHBIMM pecypcaMy, OHa IOKpbIBaeT
YacTh NOTPeGHOCTHM B BOZE 3TOI CTPaHbI 9KCIIOPTUPYS BOLY B
BUPTYaIbHOI hopme. DTO 03HauaeT, uTo BogogeULMTHbIe
CTpaHbl MOTYT IIPeZII0YecTb MMIIOPT BOLOEMKUX ITPOSYKTOB,
BMECTO IPOM3BOJICTBA BOIO3aTPATHBIX KYAbTyp. IlepeGpo-
CKa 3Ke BOJbI U3 OHOV CTPAHBI B IPYTYI0O MOXKET GbITh Kpaii-
He JIOPOTOCTOsILEl, @ YaCcTO X He OCYIeCTBMMOJ 13-3a OT-
CYTCTBUSI OOLIMX TPAHUI] MY OGOJIBIIUX PACCTOSTHUIT MEXIY
HUMU.

Tak, B pabote [16] cmenaH BbIBOA, UTO MeXIYHAPOIHAs
TOPTOBJISl IPOSYKTAMM MOXKET IPUBECTU K IKOHOMMM BOZbI
B IJI06TbHOM Macliutabe, eciy BOLOEMKMIT TOBap MPOJaeT-
Cs1 U3 palioHa, re OH MPOU3BOLUTCS C BBICOKO IIPOMU3BOAM-
TeJIbHOCTBIO BOZBI (B Pe3y/IbTaTe Yero Momy4yaloTCs TPOLYKThI
C HM3KUM COZIep’KaHMeM BUPTYaJIbHOI BOJbI), B PaiioH ¢ 60-
Jiee HU3KOIi IPOU3BOIUTENLHOCTHIO BoAbl. OIHAKO, B pabore
[19] oTMeuaeTcst, YTO MacCIITaGbI MEKIYHAPOLHON TOPTOBIN
BUPTYaJIbHOI BOZOI OOYCJIOBIEHBI HE TOJNBKO HedUIUTOM
BOZIbI, HO TaK)Xe 3aBUCAT OT HaJIM4Ms 3eMeJIbHbIX PeCypCoB,
paboueil CUITbI, TEXHOJIOTMIA, U IPYTUX 3aTPaT.

ToproBist BUPTYaIbHOI BOLOI OCOGEHHO aKTyalabHa IJis
3aCYIIJIMBBIX MM TMOMY3aCYIIMBBIX CTPaH C OrPaHMYEHHBbI-
MM BOOHBIMM pecypcamy, Takux Kak Mcrnanus. B Mcnanumn,
caMoli 3acylUIMBOI cTpaHe EBpOIBI BOLO-06eCeueHHOCTD
Ha JyILIy HaceJleHMs cocTaBiseT okoso 2300 m® B roz, [20]. Ha
CeJIbCKOXO03SViICTBEHHBIN ceKTop VcrmaHum, BKIOYas XXUBOT-
HOBOJICTBO, MPUXOIUTCST 0KOIo 80% 0611ero BogomnoTpebie-
HMUSI, U3 KOTOPBIX 2/3 MPUXOIATCS Ha BHYTPDEHHME BOJIHbIE
pecypcsl u 1/3 "uMnoprupyemasi” BUpTyanbHas Boga [9]. He-
obecrieueHHbIe TOTPeOHOCTY B Boe B McraHuy BO3HUKAIOT
u3-3a HeapheKTUBHOTO pacmpeneneHNs] BOAbI U MPOOIEM B
CeJIbCKOXO035I/iICTBEHHOM CeKTOpe, HalpyuMep, MCIOAb30Ba-
HJie OPOCUTEIbHOV BOAbI Ha BOLOEMKME KyJAbTYPbI C HU3KOM
LIeHOJA.

Ilo mopmepHM3aLMM OpPOCUTENbHbIX cucteMm, B 2004 r.,
IJIOWAaAM OpOLIaeMbIX 3eMeslb COCTaBIsIM 3367 ThIC. Ta,
B TOM YNCJIe KallelbHOTO opolieHus Gomee 1197 Thic. ra.,
noxaeBanue 898 Toic. ra. K 2020 r., cormacHo maHHbIX Mu-
HucrepcrBa CenbCKOTO XO3SACTBa, PBIGHOTO XO03siicTBA U
ITpomoBOMBCTBYS, IJIONALb OpOIIaeMbIX 3eMenb VcmaHum
npeBbicuia 3831 Toic. ra, Bkiaovasi 2058 Thic.ra npefcrasie-
HBI JIOKQJIbHO, B OCHOBHOM KaIlleJIbHO}M CUCTEMOJ Opolie-
HMs1, TouTy 885 ThIC. ra cucTeMaMy OoXKaeBaHus 1 888 ThIC.
ra — CaMOTE4YHOe OpOLIeHMe.

Vi3MeHeHNMs B TEXHOJIIOTUMM OPOLIEHMSI HE MOIJIM He CKa-
3aTbCSl Ha TOPTOBJIe BUPTyalbHOV BOmOii. TeM He MeHee,
CrpaHa BCE elle MMIOPTUPYeT BOLOEMKIE KYIbTYPbI C HU3-
KOJi 5KOHOMMWYECKOM CTOMMOCTBIO (ILIEHUITY, KYKypys3y,
COI0), @ 3KCIIOPTUPYET KYIbTYPHI C BBICOKOJ 5KOHOMMUYECKO
CTOMMOCTBIO (OIMBKOBO€E Macjo, PpyKThl 1 oBoLiN). VicaHus
SIBJISIeTCS "MIMIIOPTEPOM " BUPTYaIbHOM BOABI 151 TPOLYKLIMM
pacTeHMeBO/CTBA, B TO BpeMSI KaK OHa SIBJIIeTCS "9KCIIopTe-
poM" BUPTYalbHO}M BOIbI NPU PaCCMOTPEHUM MPOLYKUUU

SKMBOTHOBOZCTBA.  DJBAIOTPaHCIMpauusi MTPOU3BOIMMBIX
CeJIbCKOXO03SI/ICTBEHHBIX KYJIbTYp cocTaBiseT 50,6 Km®/rom, a
MMIIOPT BUPTYaabHON BOJbI, BJIOXKEHHO! B MPOLYKIMM pac-
TeHueBoacTBa 27,1 km¥/rop [9]. TIpogyKTMBHOCTb BOZBI JJIsI
OBOIIIeJ, CaZiloB ¥ I[BETOB COCTaBJsIeT 10 3,5 eBpo/M°, a s
3€PHOBBIX, TEXHUUECKMX KYIbTYP ¥ 6000BbIX — MeHee

0,3 eBpo/M3, UTO MPUMEPHO B 6 pa3 MeHbIIIe YeM /151 O0BO-
meit. Ty MUdPbI YKa3bIBAIOT Ha BAXKHOCTD M3BIEUEHMS YPO-
KOB M3 orbiTa VicriaHum B TOProBjie BUPTYaJIbHOI BOLOV, B
TOM YMC/Ie BAUSIHUYM MOJepPHMU3aIMM CUCTEM Ha IIOTOKM BUP-
TyaJIbHO BOJBI.

MeToauka wmcciaegoBaHmuii. JJaHHbIe MCC/IeIOBaHUS
MCIIONB3YIOT 1B TOAX0Aa. [1epBblii — 0630p MeKIyHApO.I -
HOT'O OINbITa MO YYETY BOJHOTO Cjefa KYJIbTYp U TOProBiie
BUPTYAJIbHOM BOAOV. BTOpOI — pacy€THBIN, OlleHKa BIIM-
SIHMSI MOJIepHM3alMii OpPOCUTENbHBIX CUCTEM Ha IIOTOKU
BUPTYaJIbHO BOZbI, BHIIIOJIHEH CpaBHEHMEM BOJHOIO Cilesia
VIMITOPTUPYEMOI U 3KCIIOPTUPYEMON MPOAYKLUUU PaCTEHU-
eBoJCTBa VicmaHuu 11 nepuoa 40 MOAEPHU3ALUM OPOCH-
TenbHbIX cucTeM (2001-2005 IT.) ¢ TepromoM 1mocjie Mojep-
Husauuu cucrtem (2017-2021 rr.).

Pacuétr BOgHOTrO cnema TMpou3BeneéH O 4 KylabTyp —
TMIIEeHNIbI, OTMBKOBBIX CaJ0B, LIUTPYCOBBIX CaZil0OB U TOMa-
TOB, BBIOPAHHBIX C YUETOM BasKHOCTY Ky/IbTyp. [JaHHbBIE IO
MPOM3BOACTBY, KCIIOPTY M MMIIOPTY ypOXKasi MPUBENEHHBIX
KYJABTYD MUCIIOMb30BaHbl 13 6a3bl JaHHbIX FAOSTAT [21]. Ou-
HaMMKa IJI0IIaieit opoliaeMbIX 3eMeJb [10 TeEXHOIOT MY 0pOo-
IIeHYST TPUHSTA 110 JAHHBIM PaboT [22, 23]. 3HAYEHWS yIelTb-
HOT'O BOJHOTO CJlefia Ha eIVHUILY TTPOAYKIMM IIPUBENEHHBIX
KYJABTYD TIPUHSITHI TTO JAHHBIM PaboT.

IMoTpe6GHOCTD KYJIBTYP B BOZE paccunuTaHa mo popmysie:

WF #r=Exp, * wjj , (1)
WE™=Imp, * wf,, 2)
WS, =WF - WF 7, (3)

roe: WFI.]W — MOTpeOGHOCTb B BOJE SKCIIOPTUPOBAHHOI
TNPOAYKLMM KY/IbTYpbI j B rofy i, WF,™ — mOTpeGHOCTD B
BOJie MMIIOPTMPYEMOJi POAYKLMM KY/IbTYPSI j B roay i, WS,
- Bozoc6epeskeHye TIPY TOPTOBJIe BUPTYaabHOI BOLOI BIIO-
>KEHHOJA B KY/IbTYDY j B TOAY I, Exp, - 00BEM IKCITOPTUPOBAH-
HOJi IPOAYKLUMY KYJIbTYPBI j B TOLY i, impi/. — 06BEM MMIIOP-
TUPYEMOii IPOAYKUNMI KY/IBTYPBI j B TOAY i, Wf, — yhenbHast
MOTPeGHOCTh B BOJE KYJAbTYPhl j Ha €OUHMUILY MPOLYKIUNU.
Ins 6osee SICHOM WUTIOCTpALiMM M3MEHEHMI, TOTPeObHOCTh
KyJAbTYp B BOZE KYJIbTYp paccuMTaHa Ha rnepuop ¢ 1961 mo
2021 r. (Puc. 1).

PesynbraTsl nccaeqoBaHuii.[IoTpe6GHOCTD B Bofe IIile-
Hu1bl. B nepuon mexxmy mo (2001-2005 rr.) 1 mocsie Mmoaep-
Husauuu cucrem (2017-2021 rr.), nomany oceBoB MIIEHN-
LIbI COKPATMINCh Ha 212 ThIC. T, B TOXKE BpeMsI TPOM3BOICTBO
MPOIYKIVY YBEIUUMUIOCh Ha 1341 ThIC. T., UTO IIPUBEJIO K YBe-
JIMUeHUIO BOJHOTO cefa MPOoM3BOACTBA MpoayKiuu Ha 1404
MJIH.M® B TOZI. DTO B CBOIO Ouepeb IMOBAMSIIO Ha IMHAMUKY
BOJHOTO CJIe[la TOPrOBJIM 3epHOM HieHun bl (Puc.1).

Kaxk BupHO 13 Puc. 1, noTpe6HOCTb B BOZAE UUCTOTO MM-
IOpTa IMIIEeHNIbI YBETUYMIACh C 4656 MJIH. M3/TOf, A0 MOJiep-
Hu3auu cucteM a0 4980 MITH. M3/TO[, TTOC/Ie MOJIEpHU3AIUK
cucTeM, T.e. BojocbepeskeHne cOCTaBUIO 324 MJTH. M3/TO[I.

IToTpe6HOCTh B BOZe TOMATOB. [IpOM3BOACTBO TOMATOB
¥MeeT MeCTO B OCHOBHOM Ha OpOLIaeMbIX 3eMJSIX, Ha KO-
TOPBIX I0C/Ie MOJepHMU3alMM CUCTEM, OPOIIeHNsT JOXKAeBa-
HMEM MCIIOMb30BAIOCh 53% TUIOIAAN TI0CeBa M KareabHOii
cucreMoii 23%. Ilnoujaay moceBOB TOMAaTOB 3a pacCMaTpu-
BaeMblii repuog, cokpatwinch Ha 8391 ra, a MpoM3BOACTBO
TOMATOB yBeJIMUMWIOCh Ha 581533 T. (Puc. 2).
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Kaxk BuaHO 13 Puc. 2 MOTpe6HOCTb MPOAYKIVIY B BOZE I10-
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Puc. 1. Topzoensa eupmyaibHoli 60001i 01 NEHULbI.
1- nompe6Hocms 6 800e nuueHuyst (Invic. m), 2 — nompeo-
HOCMb 6 600e UMNOPMHOTI nuleHUYbL (NvIC. M),

3 - nompe6HoCcmb 8 800e IKCNOPMHOILL NEHULbl
(moic. m), 4 - naoujadu noceeoe nuieHuUYwl (2a)

[Totpefioers BogRL, wT nilrog

el R =R =R~ B =l = =~ B L R
o [P S =] Mo 000 dd o™
[ = O = = T = O« O« = = (O = = = R e e s s T o T o
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Puc. 2. lunamuka 600H020 cieda npou3eodcmea mo-
Mmamoes. 1- nompe6Hocine 6 600e Mmomaimos (Mmovic. my),
2 - nompe6HOCMb 8 8600€ IKCNOPMHBIX MOMAIoe (mvic.
m), 3 — nompe6HOCMb 8 800€ UMNOPINHBIX INOMAINOB
(moic. m), 4 - naowjadu noceea momamos (2a)

cJie MOAEpPHMU3ALVM CUCTEM MO CPaBHEHUIO C TIePUOIOM 10
MoaepHu3anuu Bospocia Ha 209 muiH. m3/rof. Tlotpe6HOCTD
B BOZIe TOPTOBJIM MPOIYKIIVEH cORpaTmiach ¢ (-325) mo (-211)
MJIH. M%/TOfI, T.e. BomocOepeskeHme coctaBuiao 114 maH. M3/
roji,.

IToTpe6HOCTD B BOJIE OJIMBOK M OJIMBKOBOTO Macyia. OnuB-
KM ¥ 0COOEHHO OJIBKOBOE MacCjIO MMEIOT BbICOKOe SKOHOMM-
yeckoe 3HaueHue. [I03ToMY IJ1011ai OMBKOBBIX Ca/lOB YBe-
JIMUWINCH B TIEPUOM, MOJIEPHMU3AIIMY OPOIIEeHNST U Tlepexoaa
Ha KareabHYI0 cucteMy Ha 156509 ra, 4To MO3BOMMIO yBe-
JIMYUTH KaK 06bEMBI IIPOU3BOACTBA JAHHOM KYJIbTYDPbI, TAK U
9KCITOPT OJIMBKOBOTO Macia. O6bEM MPOTYKIIVY YBETMUMIICS
Ha 2155137 1, a skcropTta Ha 3234352 T. (Puc. 3).

3a paccMaTpuBaeMblIii Tepuo, MOTPeGHOCTh B BOJIE MPO-
OYKIVY yBeIUYMIach Ha 5868 MIIH. M%/Tof, 9KCIIOpTa IpO-
IyKUMKY Ha 4687 MJIH. M3/TOJI, YMCTbIe TTIOTEPU BUPTYaIbHO
BOJbI C 3KCIIOPTHOM NMPOAYKIMeN COCTaBUIM TOCIe MOJep-
Husanuu cucrem 8249 miH. m3/ron. TToTpeGHOCTb B BOJiEe 3a
CUET TOPTOBJIYM BUPTYATbHOI BOJOI BO3pocia Ha 3573 MUTH.
m3/rog.

IToTpe6GHOCTD B BOJIE IIUTPYCOBBIX cafoB. OCHOBHAS 4acTh
LIUTPYCOBBIX KYNIbTYP, 93.5%, MPOU3BOAUTCS HA OPOIIaeMbIX
3eMJIsIX. [Ipon3BOICTBO LMTPYCOBBIX B ITePUOZ, I1OC/Ie MOJIep-
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Puc. 3. ITompe6HOCM® 6 8600€ OJIUBKOBBIX NAAHIMAUUIL U
0/71U6K06020 Maca.

1- nompe6HOCMb 8 800€ 0J1UBKOBBIX NIaHMayuii (Mmavic.
m), 2 — nompeGHOCMb 8 800€ IKCNOPMHBIX ONUBOK U
0/1UBK08020 Macaa (meoic. im), 3 — nompeGHOCMb 6 800€e
UMNOPMHBIX 0JIUGOK U OIUEK06020 Macja (mvic. m),
4 - naowadu onueKoewvix naanmavuii (2a)

HM3alM OPOCUTENBHBIX CUCTEM YBeIMYWIOoch Ha 623130 T
MPOTMUB NepUoAa A0 MOAEPHM3aLUM, XOTS IIOUaaAy Imoce-
Ba KyJbTYpPbl YBeIMUMJINCh HE3HAUUTENbHO JUIIb Ha 5%.
(Puc. 4).
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Puc. 4. ITompe6HOCc® 6 800e nNaaHmMayuii YUMPYcoasIXx.
1- nompe6Hocms 6 800e yUmMpycoawix (Moic. m), 2 — no-
mpe6HOCMb 8 800e IKCNOPMHBIX UUIMPYCO8 (Mmevic. M),
3 — nompe6HOCIM®b 8 800€ UMNOPMHBIX UUINPYCOB
(moic. m), 4 — niowadu yumpycoesix naianmauvuii (2a)

IMoTpe6HOCTh B BOJE 3a MUCTEKIINMII TTepUOJ, BO3pOCia Ha
169 mnH. M3/ron. B mepuop, rocie MomepHMU3aIlUM CUCTEM,
MOTPEOGHOCTD B BOZIE 3a CUET TOPTOBJIM BUPTYAIbHOI BOMON
BO3pocia Ha 75 MiH. Mm3/rofi. O606IeHe TTOTYYeHHbIX JaH-
HBIX TIPMBeIeHO B Tabuie 1.

PesynbTaThl MCCIEIOBAHMIA, TPENCTaBIEHHbIE B TA0/NIIE
1 1oKa3bIBAIOT, YTO MOJEpPHMU3AIMS CUCTeM obecreunia oc-
HOBY IS TIepexofia K 60jiee 9KOHOMUYECKM LIEHHBIM KYJIb-
TypaMm. OTO B CBOIO OUYepe/b IT03BOIMIO COKPATUTD TLIOIIAAN
TI0f1, TIIIEHUIIEN, a BHEeIpEHMe BOJOCOeperanmx TeXHOI0-
Ui TIOJ TOMaTaMM COKPaTUTb UX IUIOLIAM TTOCeBa U yBe-
JIMUUTH TIOCEBBI OJIMBKOBBIX M LIUTPYCOBBIX cafioB. O6HEMBI
MPOM3BOMICTBA BCEX PACCMOTPEHHBIX KYJIbTYP YBEJIUUUIUCH,
YTO B CBOIO OuUepelb YBEJIMUMIO SKCIIOPTHbIE BO3MOKHOCTH
LIeHHBIX OJIMBOK, OJIMBKOBOT'O Macja ¥ LUTPycoB. MomepHu-
3alsI OPOCUTENIbHBIX CUCTEM CO3/1asia OCHOBY /ISl yBeauue-
HUSI IOTOKOB BUPTYa/IbHOM BOJIbI, HO pe3y/IbTaThl MCCIen0Ba-
HMIA elé pas 1oKasaju, YTo Ha MOTEeHIMall BOJOoCOepeskeH s
BJIMSIIOT U ipyTye (paKTOpPbI, YTO TpebyeT nalbHeN X ucciie-
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Ta6nauua 1

H3zmeHneHue 600H020 c/1eda nuieHUYbl, MOMAIN08, 0JIUBKOLL U UUIMPYCO8bIX, NPOU3600umbix 6 Mcnanuu é nepuod nocie
ModepHU3ayuu cucmem no CPAeHeHUI0 ¢ nepuodom 00 modepHU3aAULL

NN Kynemypa Inowadu 006%¢émM npooykK- Iompe6- Iompe6- ITompeo-
n/n noceea yuu Hocmb 6 80de | HOCMb 6 600e | HOCMBb 8 800€
mopzoeénu mopezoenu npo-
npodykuueii | Odykuueti nocie
0o modepHu- | modepHusauuu
3ayuu
2a MJIH. M3/200 MJIH. M3/200 MIH. M?/200
1 TMwuenuya -228049 + 1340880 + 1406 +4656 +4980
2 Tomamol -8391 + 581533 +209 -325 -211
3 Onusxu +156509 +2155137 + 5868 -4676 -8249
4 Liumpycogsle + 6803 +623130 + 169 -361 -437
TIOBaHMIA. HM€e TO/IbI IMPOKO MPeCTaB/IeHbl B paboTaxX, KOTOpPbIe OTMe-

OOGcyxaeHue. BoilenpuBeneHHbI T 0630p U Pe3yIbTaThI
MCCIelOBaHMi MPOBeNeHHbIX B McmaHuM MOKasbIBaIOT, YTO
KOHIIeNIMSI BUPTYaJIbHOJM BOIBI SIBJSIETCSI NPU3HAHHOW U
IIMPOKO MPUMEHSIeMOJ B MyMpe /IS aHa/IM3a COCTOSIHUST MC-
T0Tb30BaHMSI BOJHBIX PeCypcoB. [IpMeHUTENbHO K PETUOHY
LleHTpanabHOI A3um, paHee, aHAIU3 JaHHO KOHLIEIUM ObLT
TpeficTaBjieH B paboTax.

C OImHOJI CTOPOHBI B paboTe OTMeUaeTcs, UTO 3Ta KOH-
LEMIysT MOXET ObITh MCITOJIb30BaHa [IJIs COTJIacoBaHUS 3¢-
(beKTMBHOCTYM BBIPAIIMBAHUS T€X MM MHBIX KYJIbTYD B pas-
JIMUHBIX YCIOBUSIX, OJIsI BbiOOpa Haubosnee 3¢G(eKTUBHBIX
KYJIbTYD [JIs1 BO3/[I€/IbIBAHMSI U COTIOCTaBJIEHUSI BO3MOXKHOIO
UX TIPMOOpPeTeHMs] Ha BHEITHEM W/IM BHYTPeHHeM pbiHKe. C
IIPYTO¥ COTTIAIIasCh C HEOOXOAMMOCTDIO JaTbHEMIINX UCCITe-
IOBAaHMIA, M BO3SMOYKHOCTBIO [IJI51 CTPaH C [IEPEXOTHO S9KOHO-
MMKO¥ YITU OT caMoobecrieueHst TIPOAYKTaMM MATAHUS (U
BOJIO¥ ?!) K MPOM3BOJACTBY CEJIbCKOXO3SIICTBEHHBIX KYIbTYP
C MMHMMYMOM 3aTpaT BOJHbIX peCYPCOB, B paboTe moiBepra-
€TCs COMHEHMIO, UTO JaHHAsl KOHLIEILMS “MOXKeT yIIPaByIsTh
OyOyIIMM pa3BUTHUEM CTPAH U PETMOHOB...”.

DTUM aBTOP OTMeUaeT CJIOKHOCTb ITPOIecca MepcrieKTUB-
HOTO TUTAHVPOBaHMSI ¥ HEOOXOAMMOCTD YUETa COBOKYITHOCTM
CJIOKHBIX, M3MEHUMBBIX ¥ HeIpeacKa3yeMbIXx (GaKkTopOB.
Bmecre ¢ Tem, mpuHsTas B 2019 r. Ctpaterus pa3BUTUS Ceb-
CKOTO X03s17icTBa Y36ekucrana no 2030 T. mpegycMaTpuBaeT
OTXOf, OT IIPUHIIUIIOB caMOOGecIieueHus MPOI0BOIbCTBUEM
K 60jiee pbIHOUHBIM OTHOIIEHMSIM, KOT/Ia CaMy IIPOU3BOIM-
Tey 6yAyT ONpeessiTh MOCeBHbIE KYAbTYpbI. [Ipy 3TOM Bask-
HOEe MEeCTO yIeNsieTCsl SKCIOPTY LIEHHBIX KYJIbTYD, a 3TOMY,
IIST OCTMKEHMST BOLOCOEePEXKEHNSI, MOTYT CY>KUTb OLIEHKU
BOIHOTO cjiefia KyJlbTyp. Heo6XomuMo OTMETUTh, UTO MPO-
671eMbl BUPTYaabHOM BOMIbI B LIeHTpaabHOI A3MK B MOC/IEI -

YaloT, UTO TOPTOBJISI CeIbCKOXO3SCTBEHHON MPOAYKLMEN B
pervoHe MpoBOAMUTCS 6e3 yyéTa BOJHOIO CJiefja Ky/IbTyp, B
pesyibTaTe 4ero BoAome@UIMTHbIE CTPAHbI SIBJISIIOTCST SKC-
TMOpPTEpPaMM BOAHBIX PeCypCOB, BJIOKEHHBIX B 9KCIIOPTUPYe-
MYI0 IPOAYKLIMIO CeJIbCKOTO X035/CTBA.

YacTo, KOHLIeNUMK BUPTYaJIbHOM BOIbI IPOTUBOIIOCTAB-
JigeTcs mepebpocka cToka pek. Tak, B paboTax OTMedaeTcs,
YTO C HapacTaHueMm neduiura BOTHBIX PECYpPCOB 3aKOHO-
MepHa “peaHMManuu” B OOLIECTBE MIEM O Iepepacipene-
JIEHUM YacCTU CTOKa CUOMPCKMUX peK B LleHTpajibHy0 A3uio.
He BraBasich B geTanu JaHHOIO BOIIPOCA, [TOCKOIbKY OHA IIN-
POKO 00CysKIaiach B HAyYHbIX OOIIECTBEHHBIX KPyTraxX U 3TOT
BOIIPOC BBIXOOUT 3@ PaMKU JaHHOWM CTaTbi, OTMETUM, YTO B
COBpeMEeHHbIX YCJIOBUSIX AJist cTpaH LleHTpanbHOM A3uu Ha
MepBbINi IUIAH BBIXOAST BOIIPOCHI SKOHOMMUYECKOTO B3aUMO-
BBITOJHOTO COTPYLHUYECTBA C COCEOHUMMU CTPaHAMU, B TOM
YlCJie TOPTOBJIN CEeJIbCKOX035IICTBEHHBIMM TOBapaMMU.

BoeiBoabl. OrmbIT VicraHuM MO MOAEPHMU3ALUU OPOCU-
TeJIbHBIX CUCTEM IMOKa3bIBAeT, YTO OHO CO3TAET YCAOBUS AJIsT
yBeIMYeHMs TIOMWAaM M 00bEMa MPOAYKIIMM IEHHBIX CEJlb-
CKOXO3SI/ICTBEHHBIX KY/IbTYP, UTO JAET BO3MOXKHOCTb YBeJIN-
YeHUs IKCIIOPTA 3TOM MPOAYKIMU. DTO YBEIUUMBAET MOTOKM
BUPTYaJIbHOW BOJIbI, YBEJIMUMBAS IMOTPEOHOCTb B BOZAE II€H-
HBIX KYJIbTYP U CcOKpalias Ajsl BOLoEMKUX BmecTe ¢ TeM, Ha
MOTEHIIVA] BOJOCOEPEKEHMS BIUSIOT M Ipyrue (HakTopbl,
OII€HKA POJIM KOTOPBIX TPeOYET MaabHEeNIINX UCCIeqOBaHMIA.
Vi3ydeHne 1 pacipocTpaHeHMe 3TOTO OIbITa B Y36eKucTaHe
MOKET CIocO6CTBOBaThH 60Jiee MPOAYKTUBHOMY MCIIOIb30-
BaHMIO OTPAaHMYEHHbBIX BOLHBIX PECYpPCOB U IPUBJIEYEHUIO
JIOTIOTHUTEbHBIX PECypCOB 3a CUET TOPTOBJM CEIbCKOXO-
3SIICTBEHHOI MPOAYKLMe, OpyMeHTMPOBaHHOI Ha Bomoche-
pexxeHue.

Ne JIutepaTtypa
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MaxoJaia CyFOpUII caMapaiopIUTHM OLIMPUIIT Ba METMOPATUB PEXXMMHM OOLIKAPUII MaKcaayia arpoiaHaiadmiapHuHr 6a-
JIAHC KOHTYPU JOMPacKIa KOMIIOHEHTIapMHY aHMK/IAIll, MabTyMOTIapHM KaiiTa UIIUIAII, TYIIPOK, Ba TPYHT TapKUOUIAry HAMIIUK
Y3rapuIimHM MaTeMaTiK MOZJeUIap OpKamu udopaan Macaaanapy ypraHuiraH.
Kamut cy3nap: arponanamiadt, METMOPaTB PEXKMM, CYB PESKVMM, CYB GaTAaHCH, TYTIPOK, HAMJTUTY, MaTEMATUK MOJIEI, adparys

30HACH, TAOKUKOT CLIEHAPYSICH.

PROBLEMS OF STUDYING THE PARAMETERS OF THE
RECLAMATION REGIME AGRICULTURAL LANDSCAPES

B.K.Saliev - Doctor of Technical Sciences, Associate Professor, E.I.Berdiyorov — doctoral student,
R.R.Turakhanov - independent researcher, Research Institute of Irrigation and Water Problems.

Abstract
In order to improve the efficiency of irrigation and management of the reclamation regime, the issues of determining the
components of agrolandscapes within the framework of the balance contour, processing data, expressing changes in soil moisture and

soil composition through mathematical models have been studied.

Key words: agricultural landscape, reclamation regime, water regime, water balance, soil moisture, mathematical model, aeration

zone, research scenario

OO OO OO OO OO O OO0

BBe,ueHue. Bo MHOTMX OIMy6GAMKOBAaHHbBIX paboTax 06-
pallleHO BHMMaHMe Ha CXeMaTu3aluio 1 pa3paboTky
pacueTHBIX CxeM, aJIFOPUTMOB, MaTeMaTUYeCKUX Mogeneit
repeaBIbKeHME Baru B MOYBO- TPYHTAX IOJ, BO3[elCTBUEM
KIMMaThue-CKuxX (GakTopoB, GMOKOMIIOHEHTOB, 3J€MEHThI
COJIEBOTO COZIEPKAHMS TTOUB [ijist 000CHOBAHUST HEOOXOIVIMO-
CTU MeTMOPAaTUBHBIX MePOTIPUSITUIL (OpOLIIeHUSI, OCYIIIeHMST)
[1, 2, 3,4, 5, 6]. OnHako, paGoThI CBSI3aHHbIE TI0 pa3paboTKe
MPOTPaMMHOI0 06ecIieueHNs] MeTMOPATUBHBIX PEKMMOB C
0co6eHHOCTel QYHKIVOHUPOBAHMS TIPUPOIHBIX ¥ aHTPOIIO-
reHHbIX (AaKTOPOB OPOILIaeMbIX 3eMesb He TaK MHOTO [7, 8, 9].
MenuopaTUBHBI PEeKUM PeryinupyeTcss BOLHBIM PEXMMOM.
B sTOM HampaBieHUM TPOBeNeHbl UCCAeNOBaHMUS TMPOABU-
SKeHUsI BJIaTU TIOZ, BO3[AelCTBMEM IHEBHOI TeMIlepaTyphl,
BJI&YKHOCTM IIPY TIOIMBE CeIbX03KyAbTYp [10].

BopHbI peskuM TeppUTOpUM TaHAIadTa OIpeesseTcst
€CTeCTBEHHBIMU YCIOBUSIMU (KJIMMATOM, penbedoM, IMovBa-
MU, TIOA3eMHbIMYM BOIAMM) U Pa3TUMUHBIMU UCKYCCTBEHHBI-
MU MeponpusiTUsiMu. M3-3a HeXBAaTKU U AedUIMTa BOSHBIX
pecypcoB B NOC/IeSHMe OecTUIeTHs TUIOLIaAY 3aCOIeHHBIX

3eMeJib He YMeHbIIaeTcs, a 3O (GeKTMBHOCTb OPOLIEHNST CHU-
skaeTcst. [I09TOMY BaskeH y4yeT BOMbI, METEOPOJIOTMUYECKIe
HabGMIOoeHUsT HeoOXOAMMbI [JIsl OINpeaeeHus OCHOBHOI
MIPUXOIHON CTATh) €CTeCTBEHHOI'0 BOJAHOIO pekyMa aTMOC-
(depHbIe ocaaKu, TaKu [IJIs1 OTIpeIeeHMs PaCXOIHOI CTaTheik
MCIIPaBJIEHMSI C BOAHOI, IIOUBEHHOJi TTOBEPXHOCTY ITOUYBBI U
TpaHCIMpaLyu 1o MmetTony “Jedunyra ucnapsaeMocTiu”.
DJIeMeHTbI TTOTOAHBIX YCJIOBUI PEryASIPHO U3MEPSIIOTCS B
MeTeOCTaHIMSIX, JAIOIINii BO3MOKHOCTb OIIepaTUMBHO OIpe-
IeInTh IapaMeTpbl TeIUIOTO 1 BOSHOTro GajilaHca Herocpe[-
CTBEHHO B XOje M3MepeHuii. UTo KacaeTcst 61aronpusiTHbII
BOHO-BO3AYIIHBIA PEXXUM B KOPHEOOUTAEMOM CJI0€ MOKHO
IOCTUYD TTyTEM BBITIOJIHEHUS C TIPUBJIEUEHMEM COCTaBa I'Mi-
IpOMEIMOPATUBHBIX CUCTEM IJIS TTOfAYM JOIIOJIHUTEIbHOM
BJIarM B OIpeJeieHHble CPOKM B OIrpPaHMUEHHO HOpMe. MbI
TOMOILIY 0CO00 BasKHOMY BOIPOCY MCCAEMOBAHMS, O CO3-
IaHWY KOMIUIEKT aIIapaTypy IS M3MepeHuii M BbIUucie-
HUII 3JIEMEHTOB MEJIMOPATUBHOIO pPeXMMa 3aBUCUMOCTU
OT BHYTpeHHMX ¢akTopoB. Heo6xomumo pa3paboTaTb KOM-
TIJIEKC TIPUMOOPOB M YCTPOWCTB MIJISi OMEPATUMBHOTO YIIPaB-
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JIEHUST TTPOrpaMMHOr0 obecrieyeHus [11]. ITM yCTaHOBKM,
JIOJIKHBI OCHOBBIBAThCS HA ABYX Pa3/IMUHbBIX IPUHIIUIIAX, a-
Iol1ie BO3MOXKHOCTY MHOTOCTOPOHHETrO M3y4YeHUs IIpu3eM-
HOTO CJIOSI BO3AYX (B OTIMYMM OT MeTeoIpubopoB) u ¢op-
MMPOBAHMSI TEIUIOTO GasaHca Ha JesTeNbHOM MOBEPXHOCTH
pPaCTUTETHHOrO TOKPOBa. [IoMUMO HEO6XOAMMOTO KOMILIEK-
Ta JaTYMKOB B COCTaB KaXX[OJ yCTAaHOBKM BXOAUTH CIielua-
JIN3UPOBAHHbIN BbIUNCIINTEIb, JAIOIINIT BO3MOKHOCTD OIIpe-
JIeJISITh 3JIEMEHTBI TeIUIOBOTO ¥ BOTHOTO 6ajaHca, a Takke
BJIAYKHOCTM Y TeMIlepaTyphl IOUYBbI HEITOCPEICTBEHHO B XOJie
usMepenuii. ITociegHee 0co060 BaskHO [IJISI TIPUMEHMHMS
anmnapaTypbl B yAaJeHHbIX paiioHax Mpu IPOBeIeHUU pe-
KOTHOCIIMPOBOYHBIX MCC/IETOBAHNIT B 06JIACTY MeIopalun
¥ pa3paboTKy MPOrpaMMHOI0 0OecrieueHus HOBBIX KacTep-
HbIX TUIPOMETMOpPaTUBHBIX cucteMm [12]. Takum o6pasom,
MeJIMOpaTUBHBIE PEKMMBI [IJIs1 CO3/laHMe IIPOrPamMM JI0JIKHbBI
000CHOBBIBATBCS C YYETOM OCOOGEHHOCTEN (YHKIMOHMPO-
BaHMS MPUPOJHBIX ¥ aHTPOIIOTeHHbIX YCIOBUIT OpOLIaeMbIX
arpoMesiopaTMBHBIX PaiiOHOB.

ITocTaHOBKA 3a5a4y, METOLbI PelIeHUs U OOBEKT VC-
caenoBaHMii. MeIopaTUBHbIN PEXXUM — MHOTO(aKTOPHBbII
Tpoliecc, orpezensieMoii pa3BUTHEM BOJHOTO, COTIEBOTO, -
1I€BOr0 U TEIJIOTO PEXMMOB I10YB B €CTeCTBEHHBIX YCIOBUSIX
U Ton BaMsSHUEM (DaKTOPOB VHKEHEPHOMEIMOPATUBHOTO
KOMILIeKca. Pexxumoo6pasyoiye GakTopbl IPUPOIHO U UH-
>KEHEepPHO-arpoMe/IOpaTUBHOTO KOMILIEKCA TECHO CBSI3aHbI
MEeXIy co00ii, U B LIeJIOM, OIpenensioT GopMupoBaHue 06-
CTAaHOBKM Ha MeJINOpPAaTUBHON cucreme [13]. B mpuponHoi
KOMIIJIEKC BKJIIOYAET KIMMAT, pesibed, reooro-CTPyKTypHbIe
CTpOeHMe, TIOBePXHOCTHbIE U MOJ3eMHble BOAbI U MOUBbI. B
pe3y/ibTaTe BMENIaTelbCTBO MHXXEHEPHO — MeIMOPaTUBHbI
KOMIIJIEKC M3MEHSIeTCsl, JaHAmAGThl KOTOPble MMEIOT II0-
JIOKUTEIbHbIE Y OTpUliaTelbHble BO3JENCTBUS. B yCIoBuUsIX
HU3KOJ OPEHMPOBAHUSIX 3eMelib C Pa3jMJYHO CTeneHu 3a-
COJIEHMS TI0YB CKJIa[IbIBAETCS MOMOXUTENBHO U MPOUCXOIUT
3acojieHne 3eMelib C YBeJIMUyeHVeM MHTEHCUBHOCTU B 3aBU-
CUMOCTM OT MMHEepanIu3aluy IPyHTOBBIX BOJ, M OPOCUTEIIb-
HOW Bopapl. B yoroBusix LleHTpanbHbIVE A3uM NPUPOSHBIN
KOMIIJIEKC Pa3HOOOPAa3€eH U COCTABJISIET IeMb OT BEPIINH TOp
JI0 TUIOCKMX PaBHMH.

[lnaHMpOBaHME MeNMOPATUBHOTO PEXMMa peannsyeTcst
Ha OCHOBe aHaJM3a MPUPOIHOTO KOMIUIEKCA C LIeJIbl0 CoXpa-
HeHMsI 6G/IarONpuUsITHO Pa3BMBAIOLIMXCS ITPOLECCOB HA MeJT -
OpaTUBHOI cucTeMe U OKpyxKawuieii tepputopun. CTpyk-
Typ-Hasg cxema (HOPMMPOBAHMS MeTMOPATUBHOIO PEXMMA
npencTaBjieHa Ha IpumMmepe KoHyca BbiHOca p. Cox (Puc 1).
Peka Cox (hopMupyeTcst B rOpHBIX paiioHax Aaii-TypKecTaH-
ckoro 6GacceiiHa u cocrtaBiseT romanb 3510 km?. Ha Bep-

LIMHe KOHyca BbIHOCA B 1946-1948 rogpr nocrpoena Capsi-
KypraHckuii rugpoysein, u 10 km Huske 1o TeueHUIO peku Cox
B 1954-1955 rr. KokaHACKMII TUAPOY3el. DTU TUAPOY3esIb
MMUTAIOT OPOCUTENbHON BOAOJ MOMMBHBIE iomany Kokanz-
CKMX TI'DYTIbI PaitOHOB pacCIiOIOKeHHbIe B KOHTYpe KOHyca
BbIHOCA peku Cox.

T'mpponornueckue rapamMeTpbl 3a PEKMMOM CTOKa p.
Cox Jmanu ciefyolye pesyabTaThl: HOpMa T'OILOBOTO CTOKA
B ctBOpe Caphikypran Q =35,7 m*/c. Koadpdunyent nsmen-
uysoctu C =0,14, C=0,28. Momynb croka M =14,1 ni/c c 1
Km?. PacuetHbie pacxombl Q50%=35,1 m3/c, Q75%=30,5 m%/c.
Hiuske 1o Teuenne pexu CoxX 3aHMMAaeT jaHAiadpTHas 30Ha
[Ty6OKOTO MOTPYKEeHMSI CTOKA. B 3TO 30HE MeTMopaTUBHbIN
PeXuM OT KIMMaTUUYeCKMUX M3MeHEeHM, B YaCTHOCTU B FOpPU-
30HTEe CYTOUYHBIX KOJe6aHii TeMIiepaTypa B GOIbIINOI YacTH
TIOJIOKMUTETbHAS U €€ 3HAUeHMSI U3MEHSIIOTCSI B MHTepBase OT
-35°C mo +45°C. C rmy6MHOM pa3smMepsl 3TOTO MHTEPBAIA CO-
kpamatoTes 7o 10 ¢ (uau maneit rpagyca), HO HaXOOUTCSI OH
MIPAKTH-YECKU TTOCTOSTHHO B OOJIACTM TOJOKUTETbHBIX TEM-
nepatyp (+10-20°C). ITo manubiM H.Xomkubaesa u JI.Ilep-
detayHOBA yHeabHAS TEIJIOTA MCITAPEHMsT BOIbI KaK yCTO-
yyBasi BeMMuMHaA (GU3NUECKuii MokasaTenb, paBHast 40,55
K/>K/MOnb-1. ITU TepMOAMHAMMYECKME XapPaKTEPUCTUKA
rpolecca ucrapeHus BOZbI IepeMeH-Hbl ¥ OHU 3aBUCSIT OT
pexuMa BIaKHOCTH ITOYBe rpyHTOB. Ha pucyHke 2 01 cpen-
HECYIIMHVCTO TOYBBI, MPY TIy6VHE TPYHTOBBIX BOI, >5M 3a
Tepuoj, MoaMBa B aBTOMOP(MHBIX YCIOBUSX BJIAKHOCTD I10-
YBbI B METPOBOM CJIO€ TajaeT 3a 15%, To eCcTh 3HAUMTETbHO
HIVDKe YPOBHS €€ NOCTYITHOCTY JIJISI paCTeHWIA.

Teomopdonmornvyeckoe MPOCTPAHCTBO 3aHMMaeMasi B
BUJIe BepILMHA KOHYCA OTHOCSITCSI B 30HY MOTJIalIeHUSI CTOKa
[14]. B sTtom cnyuae, Boza, MOgaHHAs CBePX yOoepKuBarouein
CIIOCOGHOCTY TIOYBBI, HEMPOV3BOAUTEIBHO TEPSIETCS HA TaK
Ha3bIBaeMblii *‘TIIYGUMHONM cOPOC” U He MOKET ObITh MCITONb30-
BaHa pacTeHUsIMU. B 30He BBIKIIMHMBAHUS B TTOIYTUAPOMOP-
(HBIX ITOUBAX HA YPOBHE 3aJIeTaHMS TPYHTOBBIX Bof, 2—2,5M
BJIAYKHOCTb B METPOBOM CJIO€ He OITyCKaeTCs 38 MEeXKIIOIUB-
Ho¥t mepuop B 20-25 cyTok Huke 22%. Llenb TpaHchopma-
MM PEUHOTO CTOKA, MHOMIBTPAIMS U3 PYCET U COOPYKEHMIA
TUAPOY3Jia, MUTaHKe TI0J3eMHBIX BOJI-IBV)KeHME I'PYHTOBOTO
MOTOKA 1 YaCTUYHOE BBIKIMHMBAHME BO BTOPOJi 30HE B BI-]IE
POIHMKOB. JTa XapaKTepHasl IMocie0BaTebHOCTh ITpeBpa-
IIeHMSI B MH)KEHEPHBIX COOPY>KEeHUSIX, BOJOTOKA U Te0oTH-
YeCKOil Cpefie BbIUMCIEHHbIX 3HAUEHUSX, BOMHOTO GajaHca
cMomenupoBaH Ha mpubope ITIA [15]. TTog3eMHBIN TOTOK
DTy6OKO MOTPY)KAETCST B CpeIHeH YacTy KOHyca BbIHOCA IO
BO3eiCTBMEM ITOANOpa. 3aTeM MPOUCXOAUT TpaHchopma-
LMY BOJHOIO CTOKA B 3TOV 30HE MHOMIbTpauus U Quiib-
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1 - IlleGenncto - ras c KOJIMHECTRBOM Me/KO3eMa.

2-C y ra THCr i
3 - Konrzemeparsi TalIkeHTCKOrO

557
> - CxBanuna u e& Homep.

- - - - YpoBeHE IPyHTORBIX BOA.

Puc.1. /lumonozuueckuii paspes meppumopuu KoHyca éviHoca pexku COX
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Tpaluy BOAbI U3 peKM, BAUSHMEM OPOCUTEIbHOI BOAbI Ha
TJIOOPOIHBIX JIETKOCYIIMHMCTO TTOUBBI TIPU GIM3KUX TPYH-
TOBBIX BOJIaX U IJIOIIAJHOE BhIK/IMHMBAHME OA3€MHbBIX BOJ,
30H TIepexofsiiye B 30Hy aKTMBHOTO BomoobMeHa (Puc 3).
[ToTeppr BOA, NIPOUCXOJAT HA UCIApPEHME U TpaHCIUpa-

Baaxuocts 8 % ot o6uEma novsnt
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Puc. 2. Pexcum eaaxcHocmu cpedHecy2iuHUCINOL nou6sl
npu 21y6oKux 2pyHmoestx 6odax. (JauHsle pedcuMHbIX
HabndeHuii uncmumyma ‘°‘Cpedaszunpoeo0dxionox’’)
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Puc. 3. Pexcum énaxcHocmu JjieeKoCy2/iuHUCMOLl nouesl
npu GU3KUX 2PYHIM0BbIX 800ax (laHHble peXcUMHbBIX HA-
6modenuti uncmumyma ‘‘Cpedas2unpoeodxionox’’)

unio (M+T). Pacxop BOABI ITOJIEM Ha MUCIapeHue ¢ TTOBePXHO-
CTY TIOUBBI ¥ TPAHCIMPALMIO PACTEHUI MPU ONMTUMAIbHOM
BJIAYKHOCTM TTOYBBI OTIpeieNsieTcs 1o ¢popmysie
H+T=/1(25+2)*(100-a)-K
1)
rae /I — MoCTOSTHHBI K03hQuUIMeHT, 3aBUCIIINI OT ITpoMe-
SKYyTKa BpeMeHM, AJIs1 KOTOPOTO OIpeesisieTcs] pacxof, BOZbI:
s mecsiuHoro nepuona /=0,018, a1 mekagHOro mepuopaa
/1=0,006, nnst cyrounoro nepuoga /J=0,0006. z — cpenHsist 3a
COOTBETCTBYIOLMII TIepUoJ TeMmIlepaTypa Bo3ayxoB °C, a —
CpemHsIst 3a 3TOT sKe IepUoJ OTHOCUTEIbHAS BIIAYKHOCTh BO3-
nmyxa B %, K — koadduiyeHT, 3aBUCHINiT OT CTEIIEHU MOKPbI-
THS TIOJISI PACTUTENIbHOM MacCOii M BO3pacTa pacTeHMIA.

U+T v K MOXeT GbITh OIpe/eieHbl 10 OIbITHBIX JaHHBIM
JNIM3UMETPUUECKUX HabmofeHnii. I'maporeosoromenmopa-
TUBHOI 3KCIleAuIieli COCTaBsIeTCs] BOOHOM PeXXUM B Iep-
BYI0 OYepes CUCTeMaTU3UPYeTCs Yy4eT ero eCTeCTBEHHBIX

(axkTOpOB Ha He BereTalVIOHHbII 1 BETeTAlVIOHHBIN ITEPUO]T.
V3MeHUYMBOCTb METEOPOJIOTUYECKUX (PAKTOPOB, BIVSIIOIINX
Ha BO3HbII peskuM jaHaadTa, Haubojee MoJHO OTpe/Ies-
eTcst JeuUIUTOM UcnapsieMocTy. Ha OCHOBHBIX ITOTYYeHHBIX
JIAaHHBIX HabMomeHnit u pacyeToB 1o Gopmysne (1) cocras-
JISIeTCSI BO3HBIN 6ajlaHC OpOIIaeMOoii TEPPUTOPUM, IJIST YETO
3aroHsIeTcst Tabnuiia mo Gopme, ¢ MOKa3aTeasIMU MPUX0Ia
(TT), pacxoma (P) u 6ananca (I1-P). [Ijs1 mMpaKTUUECKOTO MC-
M0/Ib30BaHNUS B XOJie TIPOBeleHNs TOMMBOB U MPaBUJIbHOI
OopraHmM3aluy BOJIOIOJNIb30BaHUSI 3HAUEHUsl 3aracoB Bjaru
B TIOYBE JO/DKHBI YTOUHSITHCSI HETIOCPENCTBEHHBIM M3Mepe-
HMEM BJIQXKHOCTYM BO3[IyXa U IMOUBBI. AHAIN3 Pe3yIbTaTOB U
IMHAMMKa M3MEeHeHUs BJlaru B IMouBe. YUeT NMHAMMKM 3a-
11acOB BJIary B aKTMBHOM CJIO€ TOYBBI. B mpakTuke riaHupo-
BaHMS MPOEKTHBIX U JKCILTyaTallMOHHBIX PEXMMOB Opollie-
HUSI OTIpeesieMOoii C ITOMOIIBI0 MOIesieli BOIOIOTPebIeH s
CebCKOX035I1ICTBEeHHBIX KYIbTYp [16].
D/f =E.1’ _PA' +AP{\” - W\’Z

2
OpocuTenbHbIX HOPM @
M=3" D -W; 3)
JIMHaMuKa 3a11acoB Bjaru B aKTUBHOM CJIO€ TIOYBbI
WaW AP m AW AP —E )
JIn60 B 37IeMEeHTapHBIX CI0SIX j MHOTOC/IOHOM Mozenn
M/j,x: Wj,x—1 R 72,;4{7Ej,{fiGj,x (5)

Tne: P — cymma 0Cajikos, a AP, — IoTepy Ha CTOKU (puiib-
TpaumuIo;

A — Thle CYTKM (meKamy). W’ — MOoANWINBaHMe aKTMBHOTO
CJ10sI TPYHTOBBIMM BOZAMM, N — YMUCIIO JHEH (IeKaj) Opocu-
TelbHOTro nepuona. W' — HadambHbIli 3a1Iac aKTUBHOJ BJIary
B TIOYBE;

W_, W. - 3amachl BJary B Hayaje M KOHIIe CyTOK (fIe-
Kajpl); m, - TONMBHAs HOPMA HETTO; 2., z, — TPUTOK U
OTTOK TPaBUTALVMOHHO} HOpPMa HeTTO; G, — HerpaBura-
LMOHHBIN Bar o6MeH. [ToMBHOE HOPMbI HEOOXOOUMO pac-
CUUTHIBATD C YUYETOM IIPOV3BOSUTEIBHOCTY TEXHUKY TTOBA
(m?_, =0,84n"n®Q" F') BaroéMKOCTH MOYBBI (m, , =W*-W*) n
CpemHeCcyTOYHOrO feduIMTa BOLOIOTpebieHus 10 popmyrie

m® =mpe, |1+ me h
b .

Ine 7" — koaddULMEHT MOTePb BOJBI B MIpoliecce MOMMBA;
7 — K03 GUIVEHT UCTI0Nb30BaHNMs BpeMeHy; Q" — pabounit
pacxof, KaleabHOro opolleHus, ji/c; F — miomans opoliae-
MOTO IO/, Ta.

Kax BuauMm, A1 HafleXKHOTO OIpefeseHMs] TapaMeTpoB
peXXuMa OpoleHMs Hapsioy C UCIioab3oBaHueM H+T, Heo6Xo-
IMM TOYHBIN pacdeT AP W’ , m’ ¥ pyrux 31eMEeHTOB BOIHO-
ro 6asaHca IMOYBbI U pexxuma opoueHus [17].

I'mybuHa 3ameraHus TPyHTOBBIX BOZ,. I10 JaHHBIM MHOTO-
JIETHUM MCC/IeIOBaHNi, N0/ TPYHTOBBIX BOJ B CyMMapHOM
BOJOIOTpe6IeHNy KonebneTcs B GOMbIINMX Iepenenax B 3a-
BMCHMMOCTH OT INTYOMHBI X 3aJeranys. [IJIst yCIoBuii pas3my-
HOJ1 CTeleHM 3aCONEeHHOCTY ITOUB KPUTUUECKOI! SIBISETCS TO
Ty6MHA 3a7eranust TPyHTOBBIX BOJI, IPY KOTOPOJi IIPOLIECCHI
3acoleHMs U pacceleHMs TOYBBI YpaBHOBeIIMBAIOTCA. IIpn
KPUTUYECKOI IIyOMHe 3ajeraHusi IPYHTOBBIX BOJ, OOIIMit
TIPUXOZ, ¥ OOV pACXOZ, COJIeli B [TOYBe 3a CE30H OAVHAKOBBI.
ITpu oTCYTCTBMM peHaska IT0YBa IO 3aCONE€HHOCTY OCTAeTCs
nipexkHeit. [Ipy rmy6yHe TPYHTOBBIX BOJ, BbILIIe KPUTUIECKOH
II0YBe IPe061aialoT BOCXO/sIIME COIeBbIe TOKM (IIPUXOZ, CO-
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Ta6nuua 1
I'ny6una 3anezanus zpyHmMo8sIX 600 NPU PA3IUUHBIX METUOPAINUBHBIX PEHCUMAX U NOUB02PYHINO0B0OM.
MenuopamueHutii Ioue zpyHnmasl no mexaHuueckomy cocmasy I'ny6una
pexcum 3anezaHus
2PYHIMOo8bIX 600, M
Ilecku 4,0
. Cynecu, Jiezkue U cpedHble Cy2JIUHKU 4,0-5,0
AsmomopHotii 4 i b Y Jo 7
Tsaxcenvie Cy2nUHKU U 2JIUHbL 5,0-6,0
Tlecku 2,0-4,0
Cynecu, siezkue u cpedHble Cy2IUuHKU 2,8-4,5
TTony asmomopgHsie 4 ’ b Y Jo
Tscenvle cy2nUHKU U 2NIUHbL 3,0-5,0
Tecxu 1,0-2,0
Cynecu, siezkue u cpeoHsle Cy2JIuHKU 1,5-2,8
Tony zudpomopHoie ynect, b Y o
Tscenvle CyeIUHKU U 2NIUHbL 2,0-3,0
ITecku L0
Cynecu, Jiezkue u cpeoHble Cy-2auHKU L5
TudpomopHesie Y ’ b y ’
Tscenvle Cy2MUHKU U 27IUHbL 2,0

Jieit 6obIlle MX PACcXOJOB) T.e. 3acoyieHue yeuampaercs [18].
TeopeTuyeckue Py MOHVKEHME TITYOUHBI, T.€. HVUKe KPUTH-
YeCKoii, MpeobiaaloT HUCXOASIINE TOKY, CoIepskaHue Co-
Jieii TIpY OpOILIeHUM YMEHbBIIIaeTCs U T0YBa PACCeISIeTCs.

CnemoBaTesbHO, YPOBEeHb TPYHTOBbIX Bop (YIB) — dak-
TODP, YIIPABJISIEMbIii CUCTEMOI CebCKOX035I/ICTBEHHbBIX MeJ/-
opaluii: opoleHueM, ApeHaxeM, a Tak)Ke arpoOXMMUYecK-
MM CpeCTBAaMM. B MpMHIMIIE MOTYT OBITh CO3[IaHbI 4 THUITA
MeTMOPATUBHBIX PEKMMOB: aBTOMOP)HBDII, IOy aBTOMOP-
dubIit, mony ruapomMopdHbIit U TUAPOMOPGHBIA, KOTOpbIE
B 3aBUCMMOCTM OT MeXaHMUeCKOMY COCTaBa IOYB OIpe[e-
JISTIOTCSI TTYyOMHON 3aseraHusi TPYHTOBBIX BOp, (Tabmuma 1).
C MOMOIIbI0 JU3UMETPUYECKUX UCCAEeIOBAHUI U TMOJIEBBIX
OIIBITOB C Pa3JIMUHBIM IMMOCEBHBIX KYJIBTYP JOCTATOYHO XOPO-
110 M3y4YeHbI TTOKa3aTeay KPUTUUECKON ¥ HaMMeHblIel 10-
MTyCTUMO¥ TITyOUHBI X 3aJIeTaHMs Ha OPOIIaeMbIX, MTOBEP-
SKeHHBIX 3aCONIeHMI0 3eMJIsIX [19].

MennopaTuBHBIN peXUM IIpU KalleJbHOM OpOILIeHMe.
OmpeneneHre CyMMapHOTO BOIOTOTPeOIeHNsI, HOPMbI U
CPOKM TIONMBA B YCIOBMSI 3aCOJIEHUSI TIOUB, C Pa3IUYHbIMU
MeXaHUYeCKVMU COCTaBa HayYHO-YCC/IeA0BATENbCKIE Pabo-
ThI TPOBEJIEHbl HEeNOCTATOYHO. PerynnpoBaHus BiIaKHOCTU
TIOYB TIPU KareJabHOM OpOIIeHMe CITOCOOCTBYET aKTUBHOCTH
MMKPOOMOJIOTMYECKUX TPOIIECCOB B TOYBe, 0bGecreuynBaeT
dbopmupoBanmio eé maomopoaus. OCHOBHbIE ITOKa3aTelu
COJIEBOTO pEXMMa XapaKTepu3yeTcss CyMMapHbIM COZepsKa-
HMEM JIETKOpaCTBOPUMBIX cosieii, PH mouBeHHOTO pacTBOpa,

€MKOCTBIO TIOTallIeH s ¥ COCTABOM OOMEHHBIX KaTMOHOB [19].
KarmenbHoe opollleHre BpeMeHHO TOJaBJiseT HakoIleHue U
TpaHchOpMaLVI0 XUMUYECKUX TIEMEHTOB U coeiuHeHN . B
YCIOBUSIX €1a603aCOEHHBIX TIOYB C JIETKUM U CpeIHeCyTI-
HUCTBIM 110 MEXaHMUeCKOMY COCTaBy Byxapckoii o6macTu ¢
YPOBHEM I'DYHTOBBIX Boz, 2,0-2,5 M, MUHepanu3aiuei rpyH-
TOBBIX BOZ, 2,0—3,0 I/ MOyUyeHbI TTOJIOKUTEIbHbIE Pe3yilb-
TaThl.

BoiBogbl. [Ipy nogepskaHuy MpeIIoaUBHOI BIasKHOCTU
1ouBsI B peskume 70-80-65% ot HB, cpenHsist ce30HHAsI HOP-
Ma KareJIbHOT0 OpOIIeHMsT cocTaBuiIa 3354 M3/ra Ha IouBax ¢
JIETKMM MeXaHWYeCKUM cofepykaHueM 1 3583 m3/ra Ha cpefi-
HECYTJIMHUCTBIX MTOYBAaX WJIM COIKOHOMJIEHO COOTBETCTBEHHO
1926 m3/ra (mnn 36%) u 1444 m3/ra (vim 28%) KOIMYECTBO
TOJIMBHOM BOIBI IO CPABHEHMIO 60O-PO3JIOBBIM IOTVBOM.
YposkaitHOCTb XJI0omYaTHMKA B cpemgHem 3a Tpu (2020-2022)
roza rnpu KareiabHOM OpOLIeHNUM cocTtasuia 41,6 11/ra Ha 1o-
YBax JIeTKOro MexaHuyeckoro cocrasa u 41,0 1/ra Ha cpefi-
HeCYIIMHUCTBIX, M0 CPaBHEHMIO C GOPO3JOBBIM ITOJMBOM
yBeJIMuniach cooTBeTcTBeHHO Ha 10,7 1/ra (mim 34%) u 8,8
u/ra (umu 27%) [20]. KonnuectBo nonusoBs 18-21, monuBHbIe
HopMbI 230-340 m3/ra, opocuTenbHble HOpMbI 4863-5015
M3/ra. B OMBITHBIX BapMaHTaX MO CPABHEHMIO C 60PO3J0BBIM
TOJINBOM Ha 647 Kr (Jierkue) u Ha 504 Kr (CpemHeCcymIMHU-
CTBIX) TTOyYeH GOJIbIlle YpOsKaii XJIOMKa UTO 00yCIaBIMBaeT
3¢ deKTMBHOCTD TEXHONOTUM KaIleTbHOTO OPOIIeHNSI.
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OINTPEAEJIEHUE EMKOCTHU KAJIKAMMHCKOTI'O
CEJIEBOJOXPAHMWINIINA C UCIIO/Ib3OBAHUEM
TEOCTATUCTHNYECKOI'O AHAJIN3A

M.P.Bakuee — 0.m.H., npogeccop, X.X.Xacanos — accucmenm, HayuonaneHslii uccnedosamenwsckuii ynueepcumem «Tauwt-
KeHMCKUil UHCmunym uHiceHepoe uppuzayuu u MexaHu3ayuu ceJbCKozo xo3siicmea»

AHHOTa A

Ilnst obecrieuennst 6e3omacHoit 1 9hHEeKTUBHOM SKCIUTyaTalUy CeIeBOIOXPAHMINII CJIeAyeT MPOBOAUTh CUCTeMAaTUUECKIMiA
MOHUTOPMHT. DTO BK/IIOUAeT B ce6sl M3MepeHye YPOBHEN BObI, OIIEHKY COCTOSTHUST MHPPACTPYKTYPbI M KOHTPOJIb 32 COPOCOM
BOJbI U3 CETeBOMOXPAHMINILA. A TaKKe, B CTyyae MPUOIKEHMS OTMTACHOCTY CEJsl MV CYITbHBIX TOKEeii, He0O6XOAMMO IMETh
TIJIAHbI JJ1S1 CHMKEHMST YPOBHSI BOZIBI B CeJIeBOAOXPaHM/IMIIE OO IIPMEeMIEeMOro YPoBHS. 1151 peann3alyiy TakMUx SKCIUTyaTaliH-
HBIX MEPOTIPUSITII HeOGXOAMMO OIPenenTh 06bEMa CeTeBOIOXpaHmINIIa. B TaHHOM MCCIeIoBaHMI IPeICTaBIeHbl Pe3y/ibTa-
ThI 6ATUMETPUUECKIX CHEMOK B KaIKaMIMHCKOM CeJIeBOIOXPAaHMIMIIIE C MCITOb30BaHMEM COBPEMEHHbIX MPUGOPOB 1 06paboTKa
MTOTYYEHHBIX JAHHBIX C [TOMOIIBIO TIPOTPAMMHOT0 obecrieueHst reonHGopmaoHHbx cuctem (TVIC). Ha pe3enbTaThl reocTaTy-
CTMUecKye aHaIM3a Halleii pabore, BbIOpaH MeTor Stable ooyiH METOAOB MHTEPIIOSLIMIA, IJISI TIOCTPOEHMS TPOCTPAHCTBEHHOM
MOZENM CelIeBOAOXPAHMUIIUIIE, IOTOMY YTO CTAaTUCTUUECKME Pe3yIbTaThl TOKA3bIBAIOT, UTO MeTO[, Stable uMeeT MeHbIle OIIN-
60K, ueM K-Bessel 1 Exponential. MbI paccunTanyu o6beM CeleBOIOXPaHMINIIA Ha Kaskabie 10 CM ¢ TIOMOIIIO TOTIOTHUTETbHYIO
dyukumio «Function Storage Capacity» Ha «ArcGIS 10.8» ¥ UCITONb3ys 3Ty MOAETb pa3paboTaHa 6aTMMeTpyueckast KapTa Jaira
cenieBOfOXpaHUImMILA. Pe3ysbTaTel MCCIeLOBaHME TOKA3aHO, UTO, 3a 36 JIeT SKCIUTyaTalyu CeleBOLOXpaHWINIIA MOTepsiyio 2,33
MJIH. M® EMKOCTH, T.€., 06beM COKpaTIICs Ha 23,6 %; IIoIaab 3epKaia Bogoxpanmmima 1,0 km? npyu HITY ymensmmiacek Ha 0,22
kM2 mm 22%. MeprBblit 06bem cokpaTtumsics Ha 100 % mpu HITY.

KiroueBbie c1oBa: KajkaMIMHCKOTO CeIeBOAOXPaHMUININA, 6aTUMeTpuuecKie CbeéMKM, ArcGIS, reoctaTMCTUUECKUIT aHAIN3,
VHTEPIIOJISILIVS, OTIpefieieHie 0ObEMa.

QALQAMA SEL SUV OMBORINING HAJMINI GEOSTATISTIK
TAHLIL ORQALI ANIQLASH

M.R.Bakiyev - t.f.d., professor, X.X.Xasanov - assistenti, “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash
mubhandislari instituti” Milliy tadqiqot universiteti

Annotatsiya

Sel suv omborlarining xavfsiz va samarali ishlashini ta’minlash uchun tizimli monitoring olib borilishi kerak. Bunga suv sathini
o’lchash, infratuzilma holatini baholash va sel suv omborlaridan suv chigishini kuzatish kiradi. Shuningdek, sel yoki kuchli yomg'ir
xavfi yaginlashganda, sel omboridagi suv darajasini maqgbul darajaga tushirishni rejalashtirish kerak. Bunday ekspluatatsiya tadbirlarni
amalga oshirish uchun sel suv omborining hajmini aniglash kerak. Ushbu tadgigotda zamonaviy asboblar yordamida “Qalgama”
sel suv omborida o‘tkazilgan batimetrik tadgiqotlar natijalari va olingan ma’lumotlarni geografik axborot tizimlari (GIS) dasturlari
yordamida gayta ishlash keltirilgan. Bizning tatqgiqot ishimizning geostatistik tahlili natijalariga ko'ra, sel suv omborining fazoviy
modelini qurish uchun interpolyatsiya usullaridan biri sifatida Stabil usuli tanlandi, chunki statistik natijalar K-Bessel va Eksponensial
usiliga qaraganda Stabil usulida yaxshiroq. Biz “ArcGIS 10.8” da “Function Storage Capacity” go‘shimcha funksiyasidan foydalanib, har
10 sm uchun sel suv omborining hajmini hisoblab chiqdik va ushbu model yordamida sel suv omborining batimetrik xaritasi ishlab
chiqildi. Tadgiqot natijalari shuni ko‘rsatadiki, 36 yillik faoliyat davomida sel suv ombori 2,33 miln. m? sig‘imini yo‘qotgan, ya’ni hajmi
23,6 foizga kamaygan; NDSda 1,0 km? suv omborining sirt yuzasi 0,22 km? yoki 22 foizga kamaygan. O°lik hajm 100 foizga yo‘qolgan.

Tayanch so'zlar: “Qalqama” sel suv ombori, batimetrik tadqgiqot, ArcGIS, geostatistik tahlil, interpolyatsiya, hajmini aniqlash.

DETERMINATION OF THE CAPACITY VOLUME OF
THE KALKAMINSKY MUDFLOW RESERVOIR USING
GEOSTATISTICAL ANALYSIS

Bakiev ML.R. - d.t.s., professor, Khasanov Kh.Kh. - assistant, “Tashkent Institute of Irrigation and Agricultural Mechanization
Engineers” National Research University

Abstract

To ensure the safe and efficient operation of mudflow reservoirs, systematic monitoring should be carried out. This includes
measuring water levels, assessing the condition of infrastructure and monitoring the release of water from mudflow reservoirs. And
also, in the event of an approaching danger of mudflow or heavy rains, it is necessary to have plans to reduce the water level in the
mudflow reservoir to an acceptable level. To implement such operational measures, it is necessary to determine the volume of the
mudflow reservoir. This study presents the results of bathymetric survey of Kalkakama mudflow reservoir, using modern instruments
and processing of the obtained data using geographic information systems (GIS) software. Based on the results of the statistical
analysis of our research work, we used the Stable method for constructing a spatial model of the mudflow reservoir, because the
statistical results show that the Stable method has fewer errors than K-Bessel and Exponential. We calculated the volume of the
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mudflow reservoir for every 10 cm using the additional function “Function Storage Capacity” on “ArcGIS 10.8” and using this model,
a bathymetric map of the mudflow reservoir was developed. The results show that, after 36 years of operation, the mudflow reservoir
lost 2.33 Mm?® of capacity, i.e., the volume decreased by 23.6%; The surface area of a reservoir of 1.0 km? at NRL decreased by 0.22 km?

or 22%. Dead volume was reduced by 100% with NRL.

Key words: Kalkama mudflow reservoir, bathymetric survey, ArcGIS, geostatistical analysis, interpolation, capacity volume

determination.

QOO OO BOBLOOOOOOOH

BBe,lIEHMﬂ. CenleBOIOXpaHMINILIA — ITO MHYXKEeHEepHbIe
COOPY)XeHUSI, TpeqHa3sHaueHHble [JIs1 YIIpaBIeHUS
UM PEeryJiMpoBaHUSI CeNEeBbIMM BOAAMM, KOTOpPbIE MOTYT
BO3HMKATh B pe3y/IbTaTe CWIbHBIX IOXKIEH, TasHUS CHera
WU OPYTUX TPUPOIHBIX IpolieccoB. CeneBOmOXpaHWININA
CIIPOEKTUPOBAHbl TaKMM 00pa3oM, 4YTOObI yIaBIMBaTh U
3a/Iepk1BaTh GOJIbIIOE KOJAMYECTBA BOMbI, MPemOoTBpallast
HABOJHEHUS W 3alMIasi OKPYXKalIlye TEPPUTOPUMN U
HacelleHMe OT OmacHbIX ceneif [1-3]. OcHOBHble (DyHKUMM
CesIeBOOXPAHMITAII BKITIOUAIOT B ce6sI caemylolee:

- yJiaBJIMBaHME CeJIeBbIX BOM: CEJIeBOMOXPaHWINILA
obecreunBaloT yJIaBAMBaHMEe ¥ BpPeMeHHOe 3ajepikaHiue
BOJIbI, KOTOPAs MHauUe MOr/ia 6bI BbI3BaTh HABOJHEHMSI.

- peryiupoBaHMe pacxola BOIbI: OHU IO3BOJISIOT
KOHTPOJIMPOBATH PACXOJ], BOABI U BBIITYCKATh €€ TTOCTENeHHO,
YTO TIOMOTaeT YMEHbBIIUTh BO3JENCTBUE Celeil Ha
HIDKeJIeKalye TepPUTOPUNA.

- 3alMTa OT 3PO3UN: CEJIEBOJOXPAHMIIUIIA TAKKE MOTYT
MpegoTBPaIaTh 3PO3UI0 TOUYBBI, OCTAHABINBAS CKOPbI CTOK
BOZIbI I YMEHbIIIAsI €€ SHEPTHUIO.

- obecrieueHye BOIOCHAOKEHM HexkoTtopbie
CeeBOMOXPAHMINIIIA MOTYT MCIIONb30BaThCS MJIsT cOopa
BOZIbI 11T IUTHEBBIX U XO3SIMICTBEHHBIX HYKI,.

CeneBomOXpaHMINILIA MOTYT MMeTb pasHble (opMmbI
¥ pasMepbl, BKIIOUass HeGOJbIlMe TIPYIdbl, TMOH3eMHbIe
pesepByapbl 1 6OMbIINE UCKYCCTBEHHbIE 03epa. OHM UTPAIOT
BaskHYIO POJIb B 06ecrieueHny 6€30MmacHOCTM M YCTOMUMBOCTH
TEPPUTOPUIL, TIOJBEPKEHHbIX  CEJIEBBIM  OMACHOCTSIM.
OKCIUTyaTalusl CeJIeBOJOXPAHMUIINII, — 3TO BAXKHbBIN aCIEKT
UX yrpaBieHus: u obecrneuenus 3bdEKTUBHON paboThI.

BOT HECKOJIbKO K/IIOUEBBIX aCIEKTOB  OKCILIyaTaLu
CeIeBOOXPAHMITHIIL:
- peryssipHoe o6CTyKuBaHMe " OUMCTKA.

CeleBOIOXPaHMINIIA JOKHbI PETYISIPHO OOCTY>KUBATHCS U
OUMILATHCS OT HAHOCOB U OCAJIKOB, UTOOBI MMOTEPKUBATD UX
eMKOCTb ¥ 3GdeKTUBHOCTb. ITO BKIIOUYAET B cebsl yaaieHue
HAHOCOB, PACTUTEIbHOCTY U IPYIUX MaTepUaioB, KOTOpPbIE
MOTYT 3aCOPSITh CeleBOAOXPaHMUIIUILE.

- MOHUTOPUHT ¥ KOHTDPOJIb, TO €CTh i ObecrieuyeHust
6e301acHoOI " a3 dexTuBHOI 3KCIUTyaTauu
CeNleBOLOXPAHWINIIY, CJiefiyeT IPOBOLUTh CUCTeMaTUUeCKuii
MOHUTOPMHI. JTO BK/IIOYAeT B CeOsl M3MepeHMe YpOBHeii
BOJIbI, OL[EHKY COCTOSIHUSI MHGPACTPYKTYPHI ¥ KOHTPOJb 3a
c6pPOCOM BOJIbI U3 CEIE€BOIOXPAHMIAIIA.

- IUITAaHMPOBAHME ¥ TIOATOTOBKA K OENCTBUSM, TO €CTh
B CJyuae TPUOGIIDKEHUST OMAaCHOCTYU CeNMsl WIM CUJIbHBIX
IOXIelt, HeoO6XOOVMO VIMETb TUIAHbI JIsT CHIKEHUST YPOBHS
BOJbI B CeJIeBOAOXpaHMINILE 4O IIPUEeMIeMOro YPOBHSI. JTO
MOKeT BKJIIOUaTh B ce6s yrpaBieHne c6pocaM BOAbI, YTOORI
MIpelOTBPaTUTh [leperoHe e CeleBOLOXPaHMINILA.

MHOTrOoMeTHU OIBIT SKCILTyaTalMK CeeBOLOXPAHIINLL,

TI0Ka3bIBa€T, UTO IIPOLIECCHI 3aWIeHUsl SIBJISIETCS OIHOM
U3 Tpo6IeMbl, KOTOpPasi MOXET BO3HUKHYTb B IpOIecce
9KCIUTyaTalyu 3TUX MHKEHePHBIX COOPYKEHMIA.

3auneHue O03HayaeT, UTO  CeJeBOLOXpaHWINILe
3aIlOJIHSeTCsl OcafKaMy, HaHOCaMM, II€CKOM, TalIbKOil u
IPYIrMMM MaTepuanaMy, KOTOpble IepeHOCSTCS BOJOM U3
BBILIE PACIIONIO)KEHHBIX yUaCTKOB [4-6]. 3anieHNs ¥ 3aHeCeH ST
UX 06bEMOB OTVIOKEHMSIMM HAHOCOB SIBJISIIOTCSI OTHUM U3
BakHeMx GaKkTopoB, onpenensiomnx 3pdeKTUBHOCTb UX
6€e30MacHyI0 IKCIUTyaTalluy M IKOJOTMYECKYI0 O0OCTAHOBKY
Ha mpwieraloumyux Ttepputopusax [7, 8]. KamkammHckoro
CeJleBOIOXPaHM/INIIA, KOTOPOe SKCIUTyaTUPYeTCs yke 36 JeT.
SIBJISIETCS] O HUM U3 CeIeBOLOXPaHWINIL, CTAIKMBAIOIINXCS C
TaKMMM ITPOBIeMaMu.

Vcxops 13 HeKOTOPBIX OCHOBHBIX aCIIEKTOB SKCIUTyaTal UM
[1aBOJKOBBIX BOJOEMOB (TIPMBEJeHHbIX BbIIlIe), OTIpeie/ieHle
UX pa3MepoB SBJSE€TCS OOHMM M3 OCHOBHBIX M Ba)KHBIX
MepOIPUSATUI B CTPOUTENILCTBO CeNneBOLOXPaHMINILA.

B pmanHOM wmcciieqoBaHMM IIpeACTaBIeHbl pPe3y/bTaThbl
6aTMMeTpUUeCKUX paboT C UCIIOIb30BAHMEM COBPEMEHHBIX
MpUOOPOB U 06pabOTKA TMOTYUEHHBIX JAHHBIX C MOMOIIbIO
MPOrpaMMHOr0 obecrieueHust reoMHGOOPMAaLMOHHbBIX CUCTEM

(TUC).
Ma’repua.rlbl M MeToabl MCCIegoOBaHMsI. O6’IJEKT
ucciaegoBaHmMs. KankammHckoe CeJieBOOOXpaHMINIIe

pacmnonokeHo KarkamapbMHCKOM o6macty UnpaKumMHCKMIL
paiioH ot ieTpa 40 KM ceBepo-3amna, BBeJleH B 9KCILTyaTalnio
1987r. CeneBomoxpaHuuile O6bUIO IOCTPOEHO B pycie
pexu Kympapwsi OJis1 yrpaBjieHUSI TTaBOIKOBBIMU BOAAMU
” obecrieueHusT BOJOI CETbCKOTO X03siicTBA. OTHOCKUTCS
K pywIoBOMY U ce30HHOMY Tuiy. Kiacc coopykenwmit — III.
OcCHOBHbBIE TOKa3aTe/u 0 CeeBOIOXPaHMUIIUIILY TIPUBeIeHbI
B Ta6m. 1.

BatumeTrpuueckass cb€MKa. batTuMeTrpuueckasi cbeMKa
— 9TO MeTOn M3MepeHMus MIy6MHBbI BOJOEMOB, TaKMX Kak
OKeaHbI, MOpsI, PeKu, 03epa ¥ IPyrue BOOHbIE OODBEKTHI.
DTOT MpOLeCC MO3BOJISIeT CO34aBaTh KapThl JHA BOAOEMOB
M TIONAy4aTh MHPOpPMALMIO O UX Teorpaduu u TIyOMHaX.
BaTtumeTpuueckass CcbeMKa MMeeT IIUPOKUIT  CIEeKTp
MpUMEHEeHU ¥ BaXkHAa B Pa3JIMUHBIX 00ACTSX, BKIIOUAs
oKeaHorpaduio, TeoJIOTHUI0, NHXXEHEPHbIe U Teofe3ndecKue
paboThl, a TAKKe B IKCIUTyaTaly Bogoxpanwmiuiy [9, 10].

BatumeTpuyeckass cbeMKa BOLOXpaHMIMUILIA — 3TO
mpoliecc M3MepeHMs] TIYOMHBI M CO3JaHMSI KapThl OHA U
TTOABOIHOVI TOTIOrpadmy BHYTPEHHMX BOJOEMOB, TAKMX KaK
03epau BOOOXpaHUINIIA. DTOT BUJ, Cbe MK MMeeT MHOXXeCTBO
MPaKTUYECKUX TIPMMEHEHM ¥ BaskeH [JIs1 oOecreueHus
yIpaBieHMs] BOLHBIMM pecypcaMiu, KOHTPOJSI KauecTBa
BOJIbI, TIPOEKTUPOBAHMSI MUHKEHEPHBIX COOPY>KeHUI U IPYTUX
uesneit [11-13]. BoT HEeKOTOpbIE acMeKThl GaTUMeTPUUECKOIi
CbeMKM BOLOXPaHUINILA:

)
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- o1leHKa MTy6MHbI: OCHOBHOIA L[€/IbI0 GaTUMETPUUYECKO
CbeMKM SIBJISIETCSl M3MepeHMe TTYOMHBI BOLOXPAHWIMUILA.
JTO TMO3BOJNSIET ONpenenuTb M3MeHeHMs YPOBHSI BOJBI,
0COGEHHOCTH IHA, IOABOAHbIE penbedHbie GOPMBI U 06beM
BOZOEMaA.

- McwlefoBaHye NMoABOAHO Tonorpadun: CbeMKa MOKeT
BK/IIOUATh B Ce0sl CO3ZaHue MOAPOGHOI KapThl MMOJBOLHOI
Tonorpaduy, BKIHOYas o6HApYyKeHMe TIYOOKUX SIM, pUQOB,
BO3BBIIIEHHBIX YYaCTKOB U APYTUX MTOABOJHBIX CTPYKTYD.

- MOHMTODMHT OCaAKOB: bBaTmmerpuueckass cbeMKa
TaKke MOXeT MCIIOAb30BaThCs /151 MOHUTOPMHTA HAaHOCOB,
0CaJIKOB ¥ M3MEHEeHMI cocTaBa JHa BOLOXPaHMUIMINA.

-yIipaBJieHye BOGHbIMM pecypcaMu: [lomydeHHbIe JaHHbIe
0 IyOMHe ¥ 06beMe BOLOXPaHWINIIA MOTYT ObITh BAXKHBIMMU
IJI  yIpaBleHus BOOHBIMM pecypcaMy, OIpeneneHus
IIOCTYITHOTO 3araca BOIbI M pacueTa BOLOCHAGKEHUS WU
YPOBHeJi HaBOGHEeHMS.

- TPOeKTMpOBaHME  MHXEHEPHBIX  COOPY>KeHMIL:
batumeTpudyeckass CbeMKa MOXeT MCIIONb30BAaTbCs IPU
MIPOEKTYPOBAHMUM U CTPOUTEBCTBE Pa3/IMUHbBIX MH)KeHEPHBIX
COOPY>KeHMI, TAKMX KaK IUIOTMHBI, MOCTBI, IOPTHI U ApyTue
06BEKTBI, TPeOYIOIMEe 3HAHUS O MTOBOJHBIX YCIOBUSIX.

- DKOJIOTMYEeCKII MOHUTOPUHT : I3MeHeHNs B I0JBOAHOM
Tonorpaduyu 1 cocTaBe JHA MOTYT BAMSITb Ha 9KOCUCTEMY
BopoxpaHwIniua. batumerpuyeckasi cbeMKa MOXKET IIOMOYb
B MOHMTODMHIE J OLIeHKe BO3ZeJCTBMS Ha MPUPOAHYIO
cpeny.

batumeTpuuyeckass CbeMKa IPOBOAMUTCS C IIOMOIIBIO
CIenaabHOTO 060PYIOBAHYS, TAKOTO KaK 6aTUMeTpUUYecKye
9XO0J0Thl U Trupporpaduueckme cyma, KOTOpPble MOLYT
BBIMOJTHSITh [IeTalbHble M3MepeHMs] TIYOMHBI M CO3LaBaTh
TOYHBIE KapThl JHA. DTY JaHHbIE MOTYT GBITh ITOJIE€3HBIMU
IUIsT pa3HOOOGPAasHBIX 3a/ay, CBSI3aHHBIX C YIIPaBJIE€HUEM
BOOHBIMM pecypcamMu U obecrieueHueM 6e301acHOCTH
BOZOXPaHWINILA U NIPUJIETAIOLMX TePPUTOPUIA.

[IpoBeneHye 6aTUMETPUUECKUX CheMKa B KaTkaMUHCKOM
ceJleBOIOXPaHM/INIIIe. baTumeTpuyeckux CcbeMKa
npoBoawInCh B anpens 2023 rofa Ha celeBOLOXPAaHWINILE
IS ollpefieNieHVs] YPOBHS 3amjeHMs. B 3Tom nmepuone Ha
BOJOXPaHWINIIE ObUIM GIATONIPUSITHBIE MTOTONHbIE YCIOBUS,
YTO 06€CIeYrIIo XOPOIIYI0 BUIUMOCTb M TOUHOCTb CheMKMU.

BaTumeTpuyeckye cbeMKa MPOBOAVINCH C IOMOIIBIO
MHOTOJTyY€eBOI 3XO0MOKAIUY - OeCIMIOTHBIN 71aBaTeTbHbIN
armmapat (BITJIA) Chcnav apache 3 (puc. 1a), cocTostmmit u3
9X0JIOTa C MaCCUBHBIM JAaTUMKOM, IPMHMMAIOUIMM 3ByKOBbBIE
MMITY/IbCBI ¥ KOMIIbIOTEpHBIe IporpaMmbl (Autoplaiyner u
Hydrosurvey) niast 06pa6oTku gaHHbix. BITJIA nepenBuraics
10 BOJHOV rnagy KajkaMMHCKOTO CeneBOLOXpaHWINILA
Mo 3apaHee pa3bUTHIM [IONEPEUYHBIM CEYEHUM IIpU
ucnonb3oBanuu GPS o6opymosanust GNSS i90 (puc. 16)

[TonepeuHblie npodun BOJHOM rnaau
celeBomoxXpaHmMIMIia OymyT pasoutel yepe3 100 MeTpoOB.
IIpoMepHbIe BepTUKAIU [IITyOUH TPOBOAUTCS yepe3 5 METPOB
06paboTKa MOTyYEHHBIX JAaHHBIX.

MeTonbl MPOCTPAHCTBEHHO! MHTEPHONSLUM Hauboiee
YacTO MCIOMb3YIOTCS Ui TIOMyYeHMs] GaTMMeTPUUYeCKUX
KapT. Meronbl Ha OCHOBe ToIoOrpadmMyeckux ITaHHBIX
MO3BOJISIIOT JIETKO KapTUPOBaTh GATMMETPUIO BOJOEMOB IO
CpaBHEHUIO C IpyrMMu Metopamu [14, 15]. Iy 3TOro msl
UCTIONIb3yeM ITporpamMMHoe obecrieuenue ArcGIS 10.8.

VHTepriongauus — 3TO MeTOZ, MaTeMaTU4YeCcKoro aHaamusa
Y allIIPOKCUMaly, KOTOPBIN MCIIOAb3YeTCs 151 HAXOXKIeHMS
3HAUeHU QYHKUMM MeXIy YKe M3BeCTHBIMM TOUKaMMU

Ta6nuya 1
OcHogHble nokasameu no cee6000XpaHuIuLLy
IMonnwliii 06sem 9,45 man.m®
ITone3nuiii 06sem 9,35 man.m®
Meépmeblii 065ém 0,1 mnu.m?
DopcuposaHHblii NOONOPHbLLi
ypoeeHbo (DIIY) V67,0 m
HopmansHbslii noonopHbiii
77,2
ypoeeHs (HITY) V677,
Ypoeenov mepmeozo o6sema
V663,0
(YMO)
Ommemka eepxa zpeoHs V680,0
njiomuHsl
IMnowads 3epkana npu HITY 15, km?
ITnowads 3epkana npu YMO 0,11 km?
Haubobwas 21m
8blcoma m
niaomuna: 2pebHio M
wupuHa 10m
2pebHs M.
IaHHbIX. OCHOBHAsl 1IeJb VHTEPIONSIUM - 3aTMOJHUTH
MPOMEXYTKM MEXKIY WM3BECTHBIMM TOYKAMM  IJIAJIKOIA

WAV TIOMMHOMUANIbHOV (YHKIMeH Tak, uyTo6bl OHA ObLTa
HEeIMpepbIBHOI ¥ MOTJIA MPEeICKa3bIBATh 3HAYEHUST QYHKINN
B JIIOOBIX TOUKAX BHYTpU MHTEpBaia [16-19].

WNHTeprnionsiuys MMeeT IIMPOKUIA CIEKTP NpUMeHeHUit
B pas3INMIHBIX obacTsx, BKJTIOUAsI reofie3uio,
reovH(OPMaIMOHHbIE CUCTEMbI, KOMIIBIOTEPHYIO TpaduKy,
aHaIN3 JAHHBIX, HayuyHble MWCCIENOBAHUSI U MHOTHUE
JIpyrue. DTOT MeTOZ, TI03BOJISIeT 3arlOJHSTh MPOIyIleHHbIe
IaHHbIE, CTPOUTH TIpaduKM U MOIENIUPOBATH (QYHKINM,
YTO TOJIE3HO TPU aHAIK3€e U BU3yanusaluu MHGopManmun.
Cy1ecTByeT HeCKOIbKO METOL0B MHTEPHOSLMM (JIMHeTHasI
MHTEePIOJSLVS, TTIOTMHOMMAIbHASI MHTEPIIONSIUS, CIIIaliH-
VHTEPIONSLNSI, VHTePIONSIIus KPUTUHTA U [APUTHE), U
BBIOOD METO/a 3aBMCUT OT XapaKTepa JaHHbIX, KOHKPETHOTO
MpUMEeHeHUs U [eNsIX aHaam3a.

Vcxomsi M3  xapakrepa IIONyYeHHBIX [JAHHBIX U
KOHKPETHOTO TpUMEeHeHMs, HaIllMX LeJsxX aHajliu3a, Mbl
MCIoab30BaM uHTepnonsunio Kpurnura (Ordinary Kriging).

WNutepnionsiiyss KpurmHra - 3TO TeOCTaTUCTUUECKUIA
METOJi MHTEepPIOJSLUM, WCIOAb3yeMblii [  OLEeHKU
WM TIpefcKa3aHusl 3HAUeHMII B HEM3BECTHBIX TOUKax B
MPOCTPAHCTBE HAa OCHOBE 3HAUEHMI, U3BECTHBIX B APYTUX
TouKax [15, 20]. CaMbIMM pacrpoCTpaHEHHBIMYU QYHKIVSIMM
Kpuruura saBnasiorcss  0o6bruHbI  Kpurmuar — (Ordinary
Kriging), yauepcanbubiit Kpuruur (Universal Kriging), u
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0)

Puc. 1. Hcnonv3o6aHHble UHCIMPYMEHMDBL.
a) Becnunommestii nnasamenwvHsili annapam — Chcnav
apache 3, 6) GPS o6opydosanus GNSS I 90

npocTpaHcTBeHHbI T Kpuruar (Spatial Kriging).

[IpemyliecTBa MeTOHA  MHTEPIIOJSIINMA
BKJIIOUAIOT B cebs:

- Y4eT mpoCTPaHCTBEHHbBIX KOPPEISILINI MeX Ty JaHHBIMMN.

- YueT HeompeneleHHOCTH B OLleHKaX.

- Co3gaHue IMOBEPXHOCTe ¢ MMUHMMAJbHOI OIIMOKOI
OLIeHKY (HaMIy4yIllIMM OLleHMBAaHMEM).

- BO3MOKHOCTDb y4yeTa HaIpaBjeHMS ¥ aHU3OTPOIUM B
IAHHBIX.

Kpurunra

OpHako wuHTeprnionsiiusi KpuruHra Takke uMeer
OrpaHMUYeHMs, BK/IOYAs CJIOKHOCTb OIEHKM MOZENIN
BapMOrpaMMmbl, Tpe6oBaHMe CTAlIOHAPHOCTY

(TIpenmnoyniokeHne, 4YTO CTATUCTUUECKME CBOWCTBA JaHHBIX
OIHOPOJHBI BO BCEM IIPOCTPAHCTBE), U HEOOXOAMMOCTH
Hamuuysi GOJMBIIOTO KOAMYECTBA JAHHBIX MJIST HAAEKHBIX
MHTepomnsmii [15].

B mepBble, OlLleHKAa ¥ aHajiM3  BapuUOTPaMMBbI.
Bapuorpamma  (variogram), Takke  M3BeCTHas  Kak
rosyBapuorpamMmma (semivariogram), iBisieTcst rpadmuyeckmum
M CTATUCTUYECKUM MHCTPYMEHTOM, WUCIIONb3yeEMbIM B
reoCTaTUCTUKE Y TeOHGOOPMAIIMOHHBIX HAYKaX ISl aHAIM3a

Puc. 2. IlonyueHHsle danHble (A - U3 n00800HOII vacmu,
b - u3 cyxoii vacmu)

Y MOJeTMPOBaHMS MTPOCTPAHCTBEHHON CTPYKTYPhI TaHHBIX.
Bapuorpamma MO3BOJISIET OLIEHUTb, HACKOABKO 3HAUYEHUS
JaHHBIX B PA3HBIX MECTOIOJNIOKEHMUSIX KOpPPeIMpOBaHbI
IIPYT C APYTOM B 3aBMCUMOCTHU OT PACCTOSTHUSI MEKAY HUMU.
O1eHKa M aHAJIN3 BapMOTPaMMbl UTPAIOT BaKHYIO pPOJb B
reoCTaTUCTUUECKUX MeTomax, Takux kak Kpuruar (Kriging),
KOTOPBI UCTOMb3yeT MHOOPMAIMIO 13 BapPUOTPAMMBI IJIsT
MHTEPTOSIIMY JAaHHBIX M TPOTHO3MPOBAHUS 3HAYEHUII B
HeN3BeCTHBIX TOUKaX.

ITpu aHanM3e ciaemyeT YIUTHIBATh HECKOJIBKO BAPMAHTOB
Bapuorpamm. CrenaB 3TO, Mbl CMOXKeM TMOCTPOUTHh MOJEeb,
MaKCUMaJIbHO TPUOMMKEHHYIO K peanbHOi. Ecau  Mbl
MBITAEMCSI BBIOpATh MEXAY METOAOM BapuMorpamMM U UX
aHajioramu 6e3 TpeH/a, HaM CJIelyeT BhIOpaTh BApMOTPaMMYy,
KOTOpast obecrieunBaeT HawIyuliiee BU3YaJbHOE
COOTBETCTBME OSMIUPUYECKMM TOAyBapuanusm (CUHUE
KpecTuKy Ha rpaduke HIDKe). B umeane sMmupuueckue
ceMMBapManuu JODKHBI HAXOIUTHCS B CepelyHe CIIeKTpa
BapMoOrpaMmel (puc. 3).

Ha pucyHke 3 mokasaHO, UTO MpPEATIOUTEHNE ClIeflyeT
oTmaBaTh Bapuorpamme K-Bessel, Stable u Exponential,
TTIOCKOJIbKY CHHME KPeCTbl HaxXOHASTCS B CepenyHe CIeKTpa
BapMorpaMMbl. Terepb HaM HY)KHO BbIGPATh OAVMH U3 ITUX
metonoB (K-Beccenst, CTaGWIbHBIN ¥ DKCIIOHEHIIMATbHBIN).
IlJist 3TOrO0 Mbl aHAIM3UPYEM CTATUCTUYECKMe TOKa3aTesnn
(OmMbKM MPOTHO3MPOBAHUSI) ITUX METOmOB (puc. 4 u
Tabm. 2).

CraTucTudeckue pesynbTaThl (Tabm. 2) TMOKa3bIBAIOT,
yto MeTop Stable mmeer menbure ommbok, yem K-Bessel
u Exponential. Tlo3ToOMy MbI WMCIIOIb3yeM pe3yabTaT
VMHTEpIoNAMK B MeTome Stable 11  moOCTpoeHuUs
MPOCTPAHCTBEHHOI MOJIENM celieBOJoXpaHmuIie (puc. 5).

Pe3ysnbTaTsl MCC/IeIOBaHUS

IMomyyeHHas MPOCTPAHCTBEHHASI MOJIETb 9KCIIOPTUPYETCSI
B DPAcCTpOBbIii (GopMaT ¥ pas3pes3aeTcss MO TMOBEPXHOCTU
ormeTku HITY. 3To maeT HaM HACTOSIYIO PACTPOBYIO MOZe/b
(umdpoBy0 Momenb pebeda) uaiia ceJieBOIOXPaHMIAIIA.

~2L
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Vcronb3yst 3Ty MOZeNb U TOTOTbHUTENbHbIN GYHKIVS
ArcGIS "Function Storage Capacity", Mbl CMOeM pacCunTaTh
00beM CeleBOAOXPaHMANIIA. ITOT GYHKIUS BbIUUCISIET
Pl eMKOCTeil  celieBOOOXpaHMIMIIA  [JisI  BXOZHOTO
pacTpa TOBEPXHOCTM, MCIONAb3YS DS, BBICOT BXOFHOTO
JTara AJjisg Kaxkabiii merp. HeobGsizaTenpbHas Macka MOXKET
UCIIO/Ib30BaThCsl  [JIS  OTPAaHUYEHUsT MeCTOIOJIOKEHMUIA,
BK/IOUEHHBIX TIpU BBIMOJIHEHUM 3STOW oOrepanuu. OTOT
MHCTPYMEHT BBIBOAUT KakK TabMMIly IUIONAAbL 3epKajia U
06beMa eMKOCTY COOTBETCTBYIOIIVIMIU OTMETKaMU CTyTIeHE.
MbI MO3KeM BbIOPATH JKeIaeMyI0 BICOTY CLIEHBI, I7IsT KOTOPOit
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HEOOXOIMMO BBIYMCIUTH €MKOCTb XPaHMUJINUINA, M3MEHUB
napaMeTpbl Makcumym (677,35 M), MuHUMYM (666,0 M) 1u
uHKpeMeHTHOe 3HaueHue (0,1 m). (Tab. 3)

Takum  obpasom, 3a 36 JeT  OSKCIUTyaTaluu
ceNleBOIOXpaHWINIA ToTepsiio 2,33 MIH. M® €MKOCTH,
T.e., 00beM coKpaTwicsa Ha 23,6 %; IUlomaAb 3epKaja
Bomoxpanmmma 1,0 km?2 npu HITY ymenbummiack Ha 0,22 kv?
wiu 22%. MepTBbIit 06beM cokpaTuicst Ha 100 % ripu HITY.

BriBOIBI MICCIEIOBAaHUS

OKCIUlyaTauusi CeJeBOLOXPAaHMIUII — 9TO BaKHBIN
acrekKT uX yIpaBieHus: U obecriedeHus 3(PGeKTUBHOI

&
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Measured 102 Measured 102 Measured 102
K-Bessel Stable Exponential
Puc. 4. Owu6Ku npozHO3upo8aHus
Ta6nauua 2
Owu6Ku NpozHO3UPOBAHUS
K-Bessel Stable Exponential
O6pasust | o120 465130 | 5130 0f 5130 | 5130 of 5130
Cpeduekea-
dpamuuHoe 0.47 0.43 0.61
3HaueHue
Cpeoduee
cmanoap- -0.001 -0.001 0.0001
mu3upoeau-
Hoe
Cpeduekea-
dpamuuHoe
cmaHoap- 0.26 0.26 0.29
musupoean- Puc. 5. IIpocmpancmeeHHOli Modelu cesie8000XpaHuiuLLe
Hoe
Cpedusas
cmaHoapm- 1.75 1.58 2.14
Has owuobKa

Puc. 6. 3D modens uauiu cene8odoxpaHuiuiia

Puc. 6. BamumempuuecKkas Kapma yauld cej1e6000XpaHu-
auwa
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Tab6nuya 3
Tab6nuya koopduHam 06semos Kankamunckozo cenegodoxpanunuuya (MaH.m3)
Omm. 0.00 0.1 0.20 0.3 0.40 0.5 0.60 0.7 0.80 0.9
666.0 0.01 0.01 0.02 0.03 0.04
667.0 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.13 0.14 0.16
668.0 0.17 0.19 0.21 0.23 0.24 0.27 0.29 0.31 0.33 0.36
669.0 0.38 041 0.43 0.46 0.49 0.52 0.56 0.59 0.62 0.66
670.0 0.70 0.73 0.77 0.82 0.86 0.90 0.95 1.00 1.05 1.10
671.0 1.15 1.20 1.25 1.30 1.36 141 147 1.53 1.59 1.65
672.0 1.71 1.78 1.85 1.92 2.00 2.07 2.14 2.22 2.30 2.37
673.0 245 2.53 2.62 2.70 2.79 2.88 2.96 3.05 3.14 3.23
674.0 3.32 342 3.51 3.61 3.71 3.81 3.91 4.01 4.12 4.22
675.0 4.33 4.44 4.56 4.67 4.79 4.91 5.03 5.15 5.28 540
676.0 5.53 5.67 5.80 5.94 6.08 6.22 6.36 6.50 6.64 6.79
677.0 6.93 7.07 7.22
680 BOJIbI, OLIEHKY COCTOSIHUSI MHGPACTPYKTYPBI M KOHTPOJb 32
678 c6pOCOM BOZBI U3 CEeeBOLOXPaHWININA. A TaKKe, B CIydae
TPUOGTVKEHUST OTACHOCTY CeNsi WM CUIbHBIX JTOXKIEN,
o HeOOXOAMMO VIMETb IUIAHBI JJIS1 CHIVDKEHWSI YPOBHSI BOJIBI
674 B CEJIeBOJOXPAHWININE [0 IPUEMIEMOrO YPOBHSA. JTO
- MOXKET BKJIIOUATh B ce0sl yIpaBjieHue c6pocaM BOMAbI, UTOGBI

o NPeJOTBPATUTh  TIePENONIHEHMEe  CeJIeBOJOXPAHWIIUINA.

g 670 Ormnpepenenre 06bEMa yallla CeIeBOMOXPAHMINIIA OOUH U3

E 668 BayKHeI NI GAaKTOPOB JIIsl IKCILTYaTATHHBIX aCIIEKTOB.

2 B n1aHHOM McCCIeqoBaHMM TPENCTaBIeHbl Pe3YIbTaThl
660 6aTuMeTpUUeCKUX paboT C UCIIOIb30BaHMEM COBPEMEHHBIX
664 pubopoB U 06pabOTKA IMOMYUEHHBIX JaHHBIX C TIOMOIIBIO
562 MIPOrPaMMHOTO 06ecIieueH st FeOMH(POPMAIIOHHBIX CUCTEM.

Ha ocHOBe recraTMCTMYeCKOro aHajaM3a  Halia

660 paboTy ToKasajga, YTO MpeArnouYTeHue clieayeT OTaaBaTh
658 Bapuorpamme K-Bessel, Stable u Exponential, mockonbky
0.00 2.00 4.00 6.00 8.00 10.00 CMHME  KpeCcTbl  HaxXxomsITCsI B  CepeauHe  CHeKTpa
OT:;;;XP%;:E o BapuorpaMmbl. Mbl BeiOpanu mMetoq, Stable st mocTpoeHus

Puc. 7. Kpuesie 3asucumocmu o6sema KankamuHckozo
cenegodoxpaHunuwa om ypoeHeii 600ut (2023 2.)

paboThl. BOT HECKOIBKO KIIOUEBBIX ACIIEKTOB IKCIUTyaTaluu
CeJIeBOIOXPAaHMIINIII, CeneBOOXpaHMIAINA JIOJIKHBI
PETYISIPHO OOCTYKMBATbCS M OUMIIATBCSI OT HAHOCOB
M OCAZKOB, UTOObI TMOOJEPKMBATH WX €MKOCTb U
sdekTuBHOCTL. ITO BK/IHOUAeT B CeOS  yHoaJeHue
HAaHOCOB, pPAaCTUTEIBHOCTM ¥  APYTMX  MaTepuaos,
KOTOpble MOTYT 3acOpsiTb cCeJieBofoXpaHwiuie. [is
obecrieueHusi 6esomacHoi 1 3P GhEKTUBHOI IKCILTyaTALUK
CeJIeBOIOXPAHMIINII, CTIEAYeT MPOBOAUTb CUCTEMATUUECKMIA
MOHUTOPUHT. DTO BK/IIOYAaeT B Ce6sl M3MEpeHMe YpOBHei

MIPOCTPAHCTBEHHOJ MOJeNM CceleBOLOXPaHW/INILe, TTOTOMY
YTO CTAaTUCTUYECKME Pe3yabTaThl NOKa3bIBAaIOT, UTO METO],
Stable umeet mMeHblie omn60K, yem K-Bessel 1 Exponential.

Msbl  paccuntasM 06bEM  CEIeBONOXPAHWIMINA Ha
Kaxable 10 cM C MOMOIIIO AOMOJHUTENbHYIO (GYHKLMIO
«Function Storage Capacity» Ha «ArcGIS 10.8» u1 ucmonb3ys
3Ty MOfenb pa3paboTaHa GaTMMeTpuUecKasi KapTa daria
CeyleBOLOXPaHINIIA.

PesynbTaTel uccaegoBaHMe TIIOKAa3aHO, YTO, 3a 36
JIeT JKCIUTyaTalluy CeleBOLOXPaHMIMIIA ToTepsio 2,33
MJTH.M® 8MKOCTH, T.€., 00beM COKpaTIUICS Ha 23,6 %; IIonaab
3epkasa Bogoxpanmwinma 1,0 km? mpu HITY yMeHbIumaach Ha
0,22 xm? mmn 22%. MepTBbiii 06beM cokpaTuicsa Ha 100 %
npu HITV.
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SUV OMBORI KOSASIDA HOSIL BO‘'LGAN TO‘LQINLARNI
QIRG‘0Q QIYALIGIGA TA’SIRINI BAHOLASH

A.M.Arifjanov - t.f.d., professor, L.N.Samiyev - t.f.d, Q.Ch.Ulashov - doktorant,
“Toshkent irrigatsiya va qishloq xo ‘jaligini mexanizatsiyalash muxandislari instituti” Milliy tadqiqot universiteti

Annotatsiya

Hozirgi kunda gidrotexnika inshootlaridan samarali va ishonchli foydalanishga alohida e’tibor qaratilmoqda. Vegitatsiya
davrida gishlog xo‘jaligi, aholi hamda ishlab chiqarish obyektlarini bir maromda suv bilan ta’minlash dolzarb masala hisoblanadi.
Suv ombor girg‘oglarining yemirilishiga ta’sir etadigan omillar, bu suv ombor yuqori bevfida hosil bo‘lgan to‘lqin ta’siri natijasida
girg‘oq yemirilishi ko'rib chigilgan. To‘lginning qirg‘oq tuprog‘iga ta’sir darajasini hisobga olib girg‘oqdagi tuproq zarrachalariga
ta’sir e’tuvchi kuchlar korib chigildi. Ushbu maqolada qirg‘oqdagi tuproq zarrachaga ta’sir etuvchi kuchlar girg‘oq giyaligi m ga
bog'ligligi o‘rganildi.

Kalit so‘zlar: suv omborlar, suv ombor kosasi, shamol tasiri, to‘lqin, to‘lqin ta’siri, qirg‘oq yemirilishi, girg‘oq qiyaligi, yemirilish
darajasi, qirg‘oq tuproq turlari, suv sathi, tuproq tarkibi.

OILIEHKA BJIMSSHUSA BOJIH, TEHEPUPVIONIVXCS B BACCEMHE
BOOJOXPAHUJ/IMIIA HA ITPUBPEJXHOM CKJIOHE

A.M.Apugrcanoe - 0.m.H., npogpeccop, JI.H.Camues - 0.m.H., K.YU.Ynawoe — dokmopanm, HauuonansHslii ucciedosamens-
ckuii ynueepcumem “TaukeHmMCKUil UHCIMUIMYM UH}¥CeHePO8 UPPU2AUUU U MeXAHU3AUUL CeJIbCK020 Xo3aiicmea”

AHHOTaUsA

B HacTosiiee BpeMst 0c060e BHUMaHMe yeseTcss 3hGeKTMBHOMY 1 HaIeKHOMY MCITOIb30BaHNUIO TMIPOTEXHUUECKIX COOPY-
skeHmit. ObecrieyeHe BOLOI CeTbCKOTO X03s1/iCTBA, HACETEeHVST U TPOU3BOICTBEHHBIX 00HEKTOB OLHOBPEMEHHO B BETETAI[IOHHbI
MePUOT, SIBJISIETCST aKTyalbHOI Mpo6ieMoii. PaccMoTpeHbl (hakTOpsI, BAMSIOIIME HA Pa3MbIB 6€peroB BOJOXPaHMU/IMINA, PA3MbIB
6eperoB B pe3y/bTaTe BO3ZIECTBNUS BOIH, BOSHMKAIOIIMX B BepXHEi GyxTe 3TOro BomoxpaHmmniia. C yueToM CTereHu Bo3zeii-
CTBMSI BOJTHBI HA TIPUOPEKHDIN TPYHT YUUTHIBAIUCH CUJIbI, AECTBYIONINE HA YaCTUIIbI TPYHTA Ha Oepery. B JaHHOI cTaThe CUIIBI,
MeiCTBYIOIME Ha YaCTUIIbI IPYHTA Ha 6epery, 3aBUCAT OT YKJIOHa Gepera m.

KiroueBble c10Ba: BOIOEMbI, Yallia BOIOXPaHMINIIA, BETPOBOE BO3/IeiiCTBIe, BOJTHA, BOTHOBOE BO3/IeiCTBIME, Geperosast apo-
331, 6eperoBoit CKIIOH, CTETEeHb 9PO3UM, TUTIbI TPUOGPEKHBIX TIOUB, YPOBEHD BOAbI, COCTAB TIOUBBI.

ASSESSMENT OF THE EFFECT OF WAVES GENERATED IN THE
WATER RESERVOIR BASIN ON THE COASTAL SLOPE

A.M.Arifjanov - DSc., professor , L.N.Samiyev - DSc, Q.Ch.Ulashov - doctorate, “Tashkent institute of irrigation and
agricultural mechanization engineers” National research university

Abstract

Currently, special attention is paid to efficient and reliable use of hydraulic facilities. Providing water to agriculture, population and
production facilities at the same time during the vegetation period is an urgent issue. Factors affecting the erosion of reservoir shores,
shore erosion as a result of wave action generated in the upper bay of this reservoir were considered. Taking into account the degree
of impact of the wave on the coastal soil, the forces acting on the soil particles on the coast were considered. In this article, the forces
acting on the soil particles on the shore depend on the slope of the shore m.

Key words: reservoirs, reservoir bowl, wind impact, wave, wave action, coastal erosion, coastal slope, degree of erosion, coastal soil
types, water level, soil composition.

OO OO0

Kirish. Keyingi paytlarda iglim o‘zgarishi, aholi soni
va iqtisodiyot tarmoglarining o‘sishi, ularning
suvga bo‘lgan talabi yil sayin oshib borishi tufayli suv
resurslarining taqchilligi yildan-yilga kuchayib bormoqda.
Suv resurslarini boshqgarish tizimini takomillashtirish, suv
resurslaridan samarali foydalanish, suv xo‘jaligi obyektlarini
modernizatsiya gqilish va rivojlantirish bo‘yicha izchil
islohotlar amalga oshirilmoqda.

Respublikamizda 2020-2030 vyillarda aholini va
iqtisodiyotning barcha tarmoglarini suv bilan barqaror
ta’minlash, suv omborlari, sel-suv omborlari va boshqa
suv xo‘jaligi obyektlarining xavfsizligini hamda ishonchli

ishlashini taminlash borasida keng ko‘lamli vazifalar belgilab
olingan [1].

Suv resurslarini boshgarish va suv xo‘jaligi obyektlaridan
foydalanish tizimini yanada takomillashtirish, irrigatsiya va
melioratsiya loyihalarini amalga oshirish samaradorligini
ta’minlash, shuningdek,ushbu sohada ilm-fannirivojlantirish
masalalariga ham alohida e’tibor berilmoqda [2].

Quyi bogiinda suv  resurslarini  boshqarishni
takomillashtirish hamda suv iste’molchilari orasidagi
munosabatlarni tartibga solish masalalari ham dolzarb
ahamiyat kasb etmoqda [3].

Mavsumiy suv omborlari tub cho‘kindilar miqdorini
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hisoblashning takomillashtirilgan usullarini ishlab chiqgish,
ekspluatatsiya vaqtida foydali hajmning yo‘qolishini
aniglash va turli ta’sirlar tufayli qirg‘oq shakllanishi
jarayonlarini o‘rganishni talab etadi [4, 5, 6]. Suv omborlarida
girg‘oq yemirilishini suv balansiga ta’siri va hisoblash
usullari tadqiqotlari hamda daryo va suv omborlarda loyqa
cho’kindilarning harakati va shakllanishi, ularni hisoblash
usullarini takomillashtirish tatqiqotlari olib borilgan [7, 8,
9]. Suv omborida cho‘kindilar tufayli suv ombori sig‘imi
sezilarli darajada kamayib, ekspulatatsiya muddati gisqarib
bormoqda (Alexakis va boshq., 2013). Bunda suv omborlar
girg‘oglarining shakllanishi va ularning miqdoriy bahosi
hozirda ishlayotgan ko‘pgina suv omborlaridan ishonchli
va samarali foydalanish dolzarb masala hisoblanadi [6, 9].
Qirg‘oq yemirilishida suv sathining keskin o‘zgarishi girg‘oq
tuproq bargarorligiga salbiy ta’sir ko‘rsatadi (Bao, Y. boshg.,
2015). Suv omborining parlanadigan yuzasi kattaligidan
kelib chiqib, suv ombori kosasida suv sathining o‘zgarib
turishi va shamol to‘lqini tufayli girg‘oq yemirilish holatlari
kuzatishimiz mumkin [10]. Hozirgi kunda tadqiqotlar suv
ombori girg'oq tuproglarining suv eroziyasiga moyilligi
tuproq agregatlarining barqgarorligi bilan yuqori darajada
bog‘ligligini aniglangan (Barth’es va Roose, 2002; Parsakhoo
va boshq., 2014). Suv ombor kosasidagi suv ostida qolgan
qgirg‘oq tuproglarining sekin parchalanishi tufayli quruglik
va suv bosgan tuproglar o‘rtasidagi tuproq kinetikasi turli
natijalarni berishi aniglanganlar.

Suv omborlaridagi suv sathining uzoq muddatli
o‘zgarishlari qirg‘oq yonbag‘irining fizik-mexanik xossalarida
sezilarli o‘zgarishlarga olib keladi, natijada ko‘p sonli geologik
ofatlar yuzaga keladi (Liao va boshq., 2005) [15]. Qirg‘oqlar
yemirilishida qirg‘oq tuproglarni tarkibi hamda bog‘langan
va bog‘lanmaganligiga ham e’tibor garatilgan (Al-Kaisi va
boshgq., 2014).

Tolqin yemirishi nafagat girg‘oqning qulashiga, balki
ko‘chki tanasining barqarorligini o‘zgartiradi va hatto
ko‘chkilarning paydo bo‘lishiga olib keladi. Suv omborlarida
girg‘oq qulashini bashorat qilish girg‘oglarning qulashi
bo‘yicha tadgiqotlarning asosiy yo‘nalishi bo‘lib, Savarenskiy
(1940), Kachugin (1971), LOMTADZE (1985) va boshgalar
sobiq Sovet Ittifogidagi suv omborlari girg‘og‘i muammosini
o‘rgandilar va ma’lum bir hisoblash usuli va grafikasini taklif
qildilar (Li Wang va boshgq., 2020) [9].

Suv ombori kosasi girg‘oq yonbag‘iridagi to‘lqin eroziyasi
bo‘yicha tadgiqotlar asosan ikki jihatni o'z ichiga oladi:

- girg'oq giyalik tuprog‘ining to‘lqgin eroziyasi
bardoshliligi;

- girg‘oq yemirilishini bashorat qilishdir.

Qirg‘oq yonbag'irlari tuproglarining yemirilishi bo‘yicha
dastlabki tadqiqotlar asosan qirg‘'oq muhandisligiga
qaratilgan bo‘lib, u bilan bog‘liq ishlar asosan gqirg‘oq
relyefining statistik tadqiqotlariga asoslangan.

Dunyo bo‘ylab suv omborlar qirg‘oglarini yemirilishini
tahlil giladigan bo‘lsak, asosiy girg‘oglarni yemirilish
sabablaridan biri suv ombor kosasida hosil bo‘ladigan
to‘lginlarning shakillanishi natijasida qirg‘oq yemirilishini
ko‘rishimiz mumkun.

Demak, suv omborlarida qirg‘'oq yemirilishi asosan
to‘lqin natijasida hosil bo‘ladi deb qaraydigan bo‘lsak, qirg‘oq
yemirilishi to‘lgin kelib urulgan qirg‘oq giyaligiga ham
bog‘liq bo‘lishini ko‘rishimiz mumkin.

Shu sababli suv omborlari kosasida girg‘oq yemirilish
hisobini takomillashtirish, qirg‘oq yemirilish sabablarini
o‘rganish dolzarb masala hisoblanadi.

Masalaning qo‘yilishi. Hozirgi kunda respublikamizdagi
60 ga yaqin suv ombori va sel suv omborlaridan qgishloq
x0'jaligi, energetika hamda sel mavsumlarda sellarni ushlab
qolish magsadida foydalanib kelinmoqda.

Ma’lumki, gilabal iglim o‘zgarishi sababli suvdan ogilona
foydalanish inshootlarning ishonchli ishlashini ta’minlash
dolzarb masala hisoblanadi. Hozirgi kunda dunyo va o‘zbek
olimlari tamonidan ham ko‘plab ilmiy izlanishlar olib
borilmoqda. Suv omborlarining foydali hajmining kamayishi
suv omborlarini tub chukindilar bilan to‘lib borishi, girg‘oq
deformatsiyalarining kuzatilishi suv ombori sig‘imining
o‘zgarishiga sabab bo‘lmoqgda. Yuqori bevfda shamol
tas’sirida hosil bo‘lgan to‘lginlar qirg‘oglarni yemirishi
hamda fovqulodda ko‘chkilar bo‘lishi dunyo tajribalarida
ko‘zatilgan (Xitoyning "Uchgorge” suv ombori). Shu sababli
qgirg‘oq yemirilish sabablarini o‘rganish ularning oldini olish
dolzarb masala hisoblanadi.

Yechish usuli. Qirg‘oq yemirilish jarayonida energiya
manbai asosan tolgin tomonidan olib boriladigan kinetik
energiya va potentsial energiya hisoblanadi. Muntazam
to‘lqin nazariyasiga ko‘ra, haqiqiy to‘lgin ikki o‘Ichovli to‘lgin
sifatida soddalashtirilgan (1, 2, 3) formulalar korinishga ega.

To‘lginning kinetik energiyasi:

L 1
Ex = J, fj;g(uz —v?)dxdz = EngZL

(€))

To‘lqinning potentsial energiyasi:

L 1
E, = [, f_n; pgz dxdz = 1—6ng2L

2

Shunday qilib, to‘lqinning umumiy energiyasi:

Ew = Ey +E, = %ngZL

3

Bu verda: L - to'lgin uzunligi; d - suv chuqurligi;
H - tolgin balandligi; n, - to‘lgin sirtining balandligi;
p — suyugqlik zichligi.

Shunday qilib, yemirilishdan keyin qirg‘oq nishabining
energiya kamaytirishi quyidagi (4) formula orqali aniglanadi.

Eyw=Q¢+ Qp + Qx
“)
To‘lgin ustida ko‘tarilish tugallangandan so'ng, to‘lgin
energiyasi asosan ishqalanishni yo‘qotish energiyasi Q; va
suv havzasidagi Q potentsial energiyaga aylanadi. Potensial
energiya Q, ustki ko'tarilgan to’lgin qalinligi H bilan bog'liq
bo‘lib, uning sxematik diagrammasi 1-rasmda ko‘rsatilgan.
Bu yerda R - statik sirt ustidagi qirg‘oq yemirilish
balandligi. Li Wang va boshq. (2020) to‘lginning qirg‘oqqa
chigadigan suvning qalinligi qirg‘oq yonbag'irida chizigli
ravishda zaiflashadi [9]. Tolgin yuqori ko‘tarilish uchun
chiziqli tagsimlash quyudagi (5) formula orqali aniglanadi.

R-
h(z) = C, (tan?

®)
Bu yerda C, - girg'oqga chigadigan suvning empirik
koeffitsienti.
dx = dz/tanp bo’lgani uchun Q, ifodasini o‘zgartirish
mumkin.
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zh

el

1-rasm. To'lginli ko‘tarilgan suv oqimining sxematik ko ‘rinishi

Qp =y [;peh@? + h(2)z| 25

)
Integralni yechish orqali u hosil giladi:
Q _[ cfpg c1pg ] 3
P ™ [3(tanB)® ' 6(tanp)?
®)

Nishablik bo‘lganda, suv oqimining tezligi darhol
nolga tushadi, bu impulsning o‘zgarishiga va ishgalanish
turbulentligini yo‘qotishiga olib keladi. Suvning impulsi
tuproqga uzatiladi va bu jarayon davomida kesish kuchi
hosil bo‘ladi. Tezlik va kesish kuchining ifodalari (9 va 10)
formulalarda ko‘rsatilgan.

au_op ot

Por = ox "oz )
O(up—uw) _ It
. oz (10)

Bu yerda u - yotqizilgan yuzaning h balandligidagi
tezlik, u, esa pastki gismga yaqin joydagi suzish tezligi. Suv
va tuproq chegarasida galinligi h bo‘lgan chegara gatlami
mavjud bo‘lib, chegara gatlamining har ikki tomonidagi ogim
tezligi mos ravishda u va 0 ga teng bo‘lib, chegara qatlamida
tuprogning kesish kuchi hosil bo‘ladi. Yuqoridagilardan (11)
formulani olish mumkin:

8 = —
pJ,(u=0)dz= -1 (a1

Ushbu asosiy nazariyaga ko ra, Jansson (1985) quyidagicha
ta’riflaydi [9].
Pastki siljish kuchlanish formulasi quyidagicha:
1
=3 wpu?
Energiyani yo‘qotish funksiyasi (Mehaute va Vang 2015)
[15].
— 1 —
= 10y, = = f,,pu’u
&f = T, = S fiypuup (12)
Buyerda: 0, - pastdagi o‘rtacha suv tezligi.
Ishqgalanishning turbulent yo‘qotish energiyasini Q, kabi
ifodalanishi mumkin:

t rx
Qr = J, J, drdxdt
0Jo (13)
Shu bilan birga, girg‘oq yonbag'iridagi har bir nuqgtadagi

oqim tezligi pozitsiyaga bogliq chizigli o‘zgaruvchan
funksiya bo‘lib, yemirilishning eng yuqori nuqtasida 0 ga
tushadi.

u = ky/2g(R—7Zy) (14)

Yuqoridagi formulada Z, - har ganday vaqtda suvning
zarracha pozitsiyasining balandligi,

k - oIchovsiz koeffitsient.

Suv ishgalanishini hisoblashda suv va tuproq turlariga
bog‘lig bo‘lgan suv ishgalanish koeffitsientini (Myrhaug va
Slaattelid 1989; Christofersen va Jonsson 1985) quyidagicha
ta’riflashni takliif qilgan [9]:

T u?
: (15)

Bu yerda u, - suvning ishqalanish tezligi.

Hisoblashni soddalashtirish uchun Li va Chjan (2018)
ishgalanish tezligi va pastki o‘rtacha tezlik o‘rtasidagi
munosabatni o‘rganib chiggan va quyidagi munosabatlarni
(16) formula orqali taklif gilgan [17]:

_ f:udx
u = —

L (16)
Z =x-tanf

a7

Yuqoridagi formulani tahlil gilish shuni ko‘rsatadiki,
tolqin yemirilishi balandligini belgilovchi omil yugori to‘lqin
uzunligi omili, yuqori qgirg‘oqga chiqadigan suv oqimining
oqim tezligining tagsimlanishi va yemirilish giyalik burchagi
bilan bog‘lig. Yuqoriga ko‘tarilish suv oqimi tezligi va to‘lqin
tezligi bilan bog‘liq hamda yemirilish giyalik burchagi
qirg‘oq qiyalikning moddiy tarkibi bilan bog‘lig. Shuning
uchun to‘lgin orgali yemirilish jarayonida qirg‘oq qiyalik
burchagining kattaligini aniglash ham muhimdir.

Qirg‘oq yemirilish giyalik burchagini hisoblash. Suv
omborlarida girg‘oq qiyaligi yemirilishi tugagach, qirg‘oq
qiyaligining giyalik burchagi barqaror bo‘lishga intiladi.
Bu vaqtda girg'oq qiyalikning tuproq zarralari muvozanat
holata bo‘ladi. Bizga ma’lumki, qirg‘oq tuproq zarralari
quyidagi kuchlarga duchor bo‘ladi: suv tuproq zarralari
yuzasidan o‘tganda, sirt to‘lginsimonligi tufayli shakl
qarshiligi va ishqgalanish qarshiligi hosil bo‘ladi (Qian
1983). Birlashtirilgan kuch F, tortish kuchi deb ataladi. Shu
bilan birga, tuproq zarralarining yuqori suv oqimi tezligi va

8-

Ne3(33).2023 Journal of "Irrigation and melioration"



IT'MAPOTEXHMKA MHIIOOTJ/IAPH BA HACOC CTAHIUSIJIAP

pastki o‘tkazuvchanlik tezligi o‘rtasidagi farq tufayli, bosim
farqi hosil bo‘ladi, bu tuproq zarralari F, ga ta’sir giluvchi
ko‘taruvchi kuch sifatida ifodalanishi mumkin. Shu bilan
birga, tuproq zarralari tortishish kuchi va G‘ suzuvchanligiga
ta’sir qiladi.

Qirg‘oq givaligidagi tuproq zarrachalar orasida FD
biriktiruvchi kuchga ega bo‘lgan tuproq zarrachalari
tishlashishidan iborat. To‘lginlarning vaqti-vaqti bilan
yuvilishi qiyalik tuproq =zarralarida hajmli kuchni
keltirib chigaradi, ammo hajmli kuch ko‘tarish va tortish
kuchlaridan taxminan ikki daraja kichikroqdir (Chjou va
Yin 2004), shuning uchun uni e’tiborsiz qoldirish mumkin.
Tuproq zarralari suvda harakat gilgani uchun qo‘shimcha F,,
massa kuchi mavjud.

Fo

Fo

G+Fc+AG+Fu
b

b
2-rasm. Qirg’oq qiyaligiga to‘lqinning ta’sir kuchi.

Tuproq zarralari atrofida yopishqoq suv bor va suv
chuqurligi qo‘shimcha AG kuchini keltirib chiqaradi.
Kuchning harakati 2-rasmda ko‘rsatilgan va quyidagicha
(18, 19, 20, 21, 22, 23) formula ko ‘rinishida yozilgan.

Suv omborlari qirg‘oglaridagi tuproq zarralar orasidagi
biriktiruvchi kuchni (18) formula orqali ifodalab olamiz.
mD2 pu?

FD:CD

4 2 (18)
Qirg‘oglarga to‘lgin o‘rulub orgaga gaytishi natijasida
tuproq zarrachalariga ta’sir giluvchi ko‘tarish kuchini (19)
formula ko‘rinishida bo‘ladi.
D2 pu?

FL:CL >

19)
Qirg‘oq qiyaligi bo‘ylab to‘lqin tasirida tuproq zarralari
tortishish va suzish kuchi (20) formila orqali aniglanadi.

G =Z(ps — p)gD3
; (ps —pg .

Qirg‘oq qiyaligining maydon birligiga to‘g’ri keladigan
birlashish kuchi (21) formula orqali aniglaymiz.

.42
Fo= Kf1T fs
4 @1
Qirg‘oglardagi suv chuqurligida qo‘shimcha pastga
tushirish kuchi (22) ko‘rinishida yozib olmaiz.

AG = V3K, H2 (3 — 5)(8, — t)

Y2 81 22)

Tolgin ta’sirida yemirilgan tuproq zarralari suvda

harakat gilgandagi qo‘shimcha massa kuchini (23) ifoda
orqali topib olamiz.

Fy = gf(ps - p)gD3 (23)

2
Ke=nc+ 000 - 1]
e 1+0wpg 24)

Buyerda C, - tortishish koeffitsienti, odatda 0,4; C, - yuqori
kuch koeffitsienti, odatda 0,1; D - tuproq zarrachalarining
diametri; p - suvning zichligi; u - suv ogimi tezligi; p_ -
tuproq zarrachalarining quruq zichligi; K, — govushqoqlik
ta’sir etuvchi kuch maydonining koeffitsienti.

Natijalar. Qirg‘oq yemirilishida qiyalikning hosil gilgan
burchagini gancha oshirsak girg‘oqdagi tuproqqa ta’sir etuvchi
ko‘tarish F, kuch shuncha yuqori bo‘lishini (26) formulada
anigladik.

tan § = b 1
anf = F =
Fr
Fp ==+
m (25)
_ 1
F, = Fp—
m (26)
Qirg‘oqdagi tuproq zarrachalirini biriktiruvchi kuch

ham qirg‘oq qiyaligiga bog‘liq holda o‘zgarishini shuning
dek qirg‘oq qiyaligi qancha kata bo‘lsa biriktiruvchi kuch F
shuncha kata bo‘lishini (27) formulada anigladik.

. _ G+Fc+AG+Fy
sinff = ErTe— an

G+Fc+AG+F )y

F, = oM
sin 8 (28)

Qirg‘oq giyaligining muozanat tenglamasini (25 va 28)
formulalardan foydalanib quyidagicha yozamiz:

FsinB == (G + F; + AG + Fyy)
" (29
Yuqoridagi formuladan ko‘rinib  turibdiki, qirg‘oq
qgiyaligining qiyalik burchagi zarracha hajmi, ¢, tuprogning ph
qiymati va suv oqimi tezligiga bog‘liq. Suv ogimi tezligi 0 ga
teng bo‘lsa, giyalik burchagi suv ostidagi cho‘zilish burchagi
hisoblanadi. Yurish tezligi oshgani sayin, sohil qiyaligining
giyalik burchagi 0° gacha kamayguncha bargaror qiyalik
burchagi ham parametrlar orasida ogim tezligi u, to‘lgin
parametrining balandligi H, to‘lgin uzunligi L, qirg‘oqga
chiquvchi suv qalinligining tajriba koeffitsienti c, , tuprogning
fizik parametrlari va boshqalar kiradi
Xulosa. Suv omborlarida suv balansini tugri va aniq
hisoblash, suv hajmini to‘g‘ri baholashga, vegitatsiya davrida
suvni to‘gri tagsimlash uchun, suv omborlari qirg‘oglaridagi
o‘zgarishlarni ham aniq bilishimizga to‘g’ri keladi. Ko‘pgina
tadqgiqotlarni o‘rganib chigish vaqtida suv ombori hajmiga
suv omborlaridagi girg‘oq jarayon o‘zgarishlari inobatga
olinmaganligini korishimiz mumkin. Shu boisdan suv
omborlari yuqori befidagi suv sathining ko‘tarilib tushushini
suv ombor girg‘oq giyaligiga hamda shu joydagi girg‘oq
grunt turuga bog‘iqligini yaqqol ko‘rishimiz mumkin. Ya’ni
girgoq qiyalig m ortib brogan sari suv ombori qirg‘ogi F, -
tuproq zarralar orasidagi biriktiruvchi kuch kamayib borishini
ko‘rishimiz mumkin hamda suv ombori girgoq qiyalig m ortib
brogan sari F - tuproq zarrachalariga ta’sir giluvchi ko‘tarish
kuchi ko‘payib borishini ko‘rishimiz mumkin. Demak, ko‘rinib
turubdiki, qirg‘oq qiyalik m gqanchalik kattalashgan sari qirg‘oq
grunt zarrachalarini ko‘taruvchi kuch ham ko‘payib borishini
ko‘rishimiz mumkin. Xulosa qilib aytganda, girg‘oglarning
yemirilishi qirg’oq giyaligi m ga bog‘liq ekanligi aniglandi.

=
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VYT: 631.319.06

SICCU DU CKHUHTI ATPETATHU TYFPU UN3UKJIU
BAPKAPOP XAPAKATUTA TABCUPUA

B.Xydaspoe — m.¢.d., npogeccop, Y.Kysuee — PhD., douenin “TowkeHm uppuzayus 6a KUULIOK XYHCAAUZUHU MeXAHU3AULS-
Jaaw Myxavoucaapu uHcmumymu” Muanuii madkukom yHueepcumemu

AHHOTaUIMA

Maxkomama KOMOVHAIMSUIAIITaH arperaT TapKUOUIAru sICCY MITYM KUCMHWHT Basudacu, yHU YMyMUil paMmaza SKoiIamT-
pWITaH YPHM, UMUK KMCMIapra TabCUp STaAUraH KydaapaaH X0CuI 6Ynaaurad 6ypyBuM MOMEHT/IAp Ba YIapHY MyBO3aHaT/Iall
HIapTaapH, KYMWIraH mapTHY 6akapyill YUyH SICCH IUCKHYHT J/aMeTPy Ba YHY TYTIPOKKA OOTHUII UyKYPIATH, IHAK/IV Ba F03aCUHI
aHMKJIANI 6yiirda xycob Ba SKCIIepUMeHTA TaAKUKOTIAp HaTVsKaIapy KeITUPUING, YHTa Kypa SICCU VICKHUHT IMaMeTpy KaMy-
Ia 45 cM Ba YHU TYITPOKKA 60THUII UyKypiaury 14—15 cM opamkiapa 6y JO3MM.

TagHu cy3r1ap: KOMOMHAIMSUIAIITaH arperar, SICCH AVUCK, TYFPU UM3UKJIM OapKapop XapakaT, OypyBuy MOMEHT, CETMEHT Ba
YHMHT 103aCH, IUCK AaMeTpy Ba YHU TYIIPOKKA OOTUII UyKYPIIUTH.

B/INSTHUE IIJTIOCKOTO IVICKA HA NMPIMOJIMHENHOE
YCTONYUBOE IBNU)KEHUE ATPETATA

B.Xydaapoe - d.m.u., npogeccop, Y.Kysuee — PhD., douenm HauuonanwvHwiii uccnedosamensckozuii ynueepcumem “Tau-
KEeHMCKULl UHCIMUMym UH3ceHepoe8 uppu2ayuu U MexaHu3ayuu cejabcKoz2o xo3siicmea”

AHHOTALUS

B craTbe mpuBeneHbl Ha3HAYEHMe TUIOCKOTO JYICKa KOMOMHMPOBAHHOTO arperaTa, MecTa YCTaHOBKY €ro B arperare, KpyTSIye
MOMEHTbI BO3HUKAIOIIIME OT CUJT IECTBYIOIIME paGOUYM OpraHaM arperara, yelIoBMs MX YpaBHOBEIIVBAHMS, [TyOMHA BXOA TVIOCKO-
T'0 I/CKa B TIOYBY ¥ JMiaMeTp JJIs BHITIOTHEHMSI TAHHOE YCJIOBME, Pe3y/IbTaThl TEOPUTUUYECKMX Y SKCITIEPUMEHTATbHBIX MCCIeN0BaHU
T0 oTpezeneHuio GopMbl 1 IVIOIIAAb CErMEeHTa IYICKa Ha KOTOPOM IMaMeTp AYCKa JO/DKHA ObITh He MeHee 45 CM U ITyOMHa 3arTy-
6J11eMOCTb €0 B [TOYBY B mpefenax 14-15 cm.

KiroueBble ¢JIoBa: KOMOVHMPOBAHHBIM arperar, TJIOCKMii AMCK, TIPSMOIMHETHOE YCTOUMBOE JBVDKEHE, KPYTSIINIT MOMEHT,
CEerMeHT ¥ OT0 IUIOIIA b, MAMETD JVICKA U €T0 3arTy0/IsIeMOCTh B TIOUBY

INFLUENCE OF A FLAT DISK ON THE RECTILINEAR STABLE
MOVEMENT OF THE UNIT

B.Khudayarov - doctor of technical sciences, professor, U.Kuziev - PhD., associate professor “Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers” National Research University

Abstract
The article presents the purpose of a flat disk of a combined unit, its installation location in the unit, the torques arising from the
forces acting on the working bodies of the unit, the conditions for their balancing, the depth of entry of the flat disk into the soil and
the diameter to fulfill this condition, the results of theoretical and experimental studies on determining the shape and area of the disk
segment on which the diameter of the disk must be at least 45 cm and its depth of penetration into the soil within 14-15 cm.
Key words: combined implement, flat disc, rectilinear steady motion, torque, segment and total area, disc diameter and penetration
into the soil.

OO OO

TympokKa MIUIOB GepaauraH MallMHazap Ba yAapHUHT

l( MpUII Ba KypuO UYMKWIAETTaH MYaMMOHMHT
TYFPU UM3UKJIM PABOH XapakaTUHU TAbMMUHIANAUTAH UIITIN

O3UPrn XOJIATUMHUMHI TaXJIMJIN Ba MaH6aJ1apra

xaBosaiap. Va6 yMKuaraH KOMOMHAIVSUTAITaH arperart
KOHCTPYKUMSICHAA OSTWITUPIMY Ba chepuk OMUCKIaplaH
KelMH sgccu payucknap ypHatuiarad (l1-pacm) [1, 2]. VHMHT
Basudacy KOMOMHALMSIALITAH arperaTHU TYFPU UU3BUKIIN
6apKapop XapakaTVHY Ba XOCW/I KVJIMHAJUTAH STHTU TYIITa
Ba 3STaTIApHMHI {3apo Napae/UIMTMHU XaMza YIapHMUHT
opacuparu MacodaHu y3rapmac xoafa TabMMHJIALIIAH
nbopar. Slccu MUCKHUHT aHMKJIAHAAUTAH MapaMeTpiapu
VHUHT [MaMeTpy Ba TYMNPOKKA OOTUII  UYKYpIUTU
xycobrmanamu [3, 4].

KycMmiap 6¥iinua KYNTMHA TagKMKOT Ba KOHCTPYKTOPIMK
uuapu onmb6 6opwirat [5, 6].

By Basudanu 6axkapuiira My/sKaaIaHTaH MY KUCMIIap
UKKM Typra axpaTwiagyu. BupuHumcu Kys3raamac MIIYU
KYCMJIap XMCOOMIaHmb, yaap acocuit MYy KUCM TapKubuia
6Ynanu, TUTYT KOPITYCU TapKUOMAATM TPaK TaxXTaHU MMUCOI
Tapukacuga KypcaTuil MyMKMuH [7, 8]. VHMHr uyarop
JeBopura KypcartaguraH HUCOMiI 60CUMM Kydm Kyimparu
udona 6MIaH aHUKJIAHTaH:
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P _ Fsinx
T b
(€))

By epna F - Tpak TaxTara TabCup Kuiagurat Kyd, H;

o — TPaK TaxXTaHMHT HIYATOp feBopura HucbaTaH ypHATU-
s 6ypyaru, Tpasyc;

b — Tpak TaxTa KeHIJIUTH, M;

h — Tpak TaxTa Tyrai KMCMMHU LIyATOp JeBopura 60THIIL
YYKYPJIUTH, M.

Tpak TaxTa Basudacuuu 6akapagurad UKKUHUM TypAaru
MUY KMCMJIAP TOPU3OHTAN YK SICCH TUCKIap 6Yamnb, yiaap
TYMPOKKA MabJIyM YYKYypJIUKKA OGOTMO, UIIKATaHUII Kydu
xycobura aiylaHMa XapakaTaaHagu. Yiap €éH TOMOHIapaaH
TabCUP ITAETTAaH KyWIAPHM OOTUII UYKYPIUTUIATU TYIPOK,
IeBopura TasHU6 MyBO3aHaT/IALITUPaLU. ArperaT xapakaTu
JlaBOM, LIy AeBopra TasiHagu [9].

MacasaHuHr Kyimwinmy. Maxyz mymranap ypHuma
SIHTM 9TraTiap MaBsKy[ dramiap YpHUAA 3ca SIHIM MyLITaaap
XOCUJI KMJIMII TEXHOJIOTMK KapaéHiapuHyu Gaxkapuil 1aBo-
MMa KOMOMHAIMSUTANITaH arperaTHUHT TYFPU YU3UKJIN pa-
BOH XapakaTaaHuim Tanab srvnanu. [Tyirra Xocu1 KWInIIra
KYiuIraH arpoTeXHMK Tajabnap 6yitnda — acocuit Katopiap
OpaNMKJIAPUHVHT KeHIIUKIApUHU GUp-6upuman dapku *2

CM. JiaH, TyTall KaTOPJapHMKM 3ca *5 cM. JaH Karrta 6yi-
MacJIUTU JI03UM. YIIOY TaymabHU OGaskapyIMIIM YUYH, SICCH
IUCKJIap TOMOHMIAH TYNPOKKA GepuiaafuraH COMUIITHPMA
60CKM pyXCaT STWITaH KUMATAAH OIIMACIUTY JIO3UM. YIIGY
mapT GaskapuiraHia KyiwiraH arpoTeXHUK Tanabiaap Tab-
MMHIaHAIU.

Eummr ycysmm. KoMOGMHaIMsUIAIITaH arperaTHy TOPU30H-
TaJl TEKUCIVKIA TYFPU UMUK PABOH XapaKaTUHU TAbMUH-
JIall y4yH, SICCU OUCKOaH doiigananmigy. Slccu ouck napa-
MeTpiaapy OWIaH YHUHT TYIPOKKA COMMUIITUPMA OOCHMMU
Yypracugaru GOFTUKIIVK Ha3apuil TAIKUK STUILU. AHUKJIAH-
raH mapaMeTpiy SICCU AVICK SICAIIM Ba KOMOMHAIMSUIAIITaH
arperatra YpHaTWIAM Ba Taxpuba CUHOBIApU YTKa3minb
MakOyJ KuiiMaTiaapy aHUKJIaHIu

Hartmwkanap taxawiu Ba muco/iap. Kom6uHanmsiiam-
raH arperaTHYHT FOPU30HTAT TEKUCTUKIATY TYFPU UU3UKJIIN
PaBOH XapaKaTVHYU TAbMUHIAMIUTAH SCCU OUCKIAP chepuk
JIVICKIaphaH KeiiuH ypHaTtuagy (1-pacm).

JeXKOHUMINK MeXaHUKACUIAH MabIyMKU, Xap 6up siccu
JIMCKKA TabCUP ITAETraH Kywiap Y3apo TeHr 6Yiica, yIapHUHT
TEHT TAbCUP STYBUMCUHU MIAPTIN PABUIILA YPTaza SKoIam-
TaH SICCU AVICKKA KYyiiniaraH ae6 Kabysa KVIUII MyMKUH.

i/

1-pacm. Topuzonman mexkucaukoda azpezam XapakamuHuHz 6apKapopau2uHu
masMmuHAaUza oud cxema

KoM6uHaIusamral arperaTHUHT TOPU3OHTAT TEeKMUC-
JIUKIAry 6apkapop XapakaTu, S'TbHU TYFPU UUSUKJIUTUHU
TabMMHJIANI YUYH, UII OpraHJIapura TabCup 3TaéTraH 6apya
TOPU30HTA KYWIAPHUHT TPAKTOP OCUII MEeXaHU3MMU OHUIA
aiiymanuin Mmapkasu O ra HucO6aTaH MOMEHTIAPU MUFUHIUCH
HOJITA TeHT 6Yuim 103uM, stbau [10,11]

ZMO = Raelae + Rc¢lcqb - Rﬂclﬂc =0 @)

By epra R, R, Ba R, — MOC X0/I/ia FOPM3OHTAJ TEKNC-
JIUKIA STUIATUPTUY, ChepUK Ba SICCU JUCKIApra TabCUP ITYB-
Yy Ky4JapHUHT TEHT TabCUP 3TYBUMIIAPH;

l,1,Bal_ - MOCXO0/NHa FOPU3OHTAN TEKMUCTUKA STWI-

TUprudy, chepuk Ba SCCU AUCKIAPTa KYNWITaH TEHT TabCUp
9TYBUM KyWIapHMHT eKajapu
(2) udpopanax,
RI +R,I

cp” e
¢ l

s 3)
Vnrapu onub 60praH TagKMKOTIApMMMU3 HATVKACKU OVii-
uya, STUITUPIUYTA TabCUP STYBUM KYYHUHT KmMiiMaTu R =
275-300 H opanuruma 6ynrand sgm [12, 13].
TynpoK TOMOHUIAH cHeprK AUCKKA TOPU3OHTAT TEKUC-
JIMKZA TabCUP 3TaIUTAH KAPIIMUINK Kyun [14,15]
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R, =\|R*+R: =R} +nR? =

R \1+n" |
“)
By epzma n — koabduunent n=0,2-1,2.
Mabnymku [16, 17],

R. =4S
X q ch (5)

By epna q — TynpokKHMHT chepuKk AMCKKA COMMULITMPMA
6ocumu, I1a;

S~ chepuk nyck Kecub oJIraH majgaxca 03acu, M2

R, Ba Rcdl Kyulap aHMKJaHra4 R = KyuyHU KUAMATUHU
aHMKJIall MYMKMH. SIcCM OMCKKa TabCUMp KUIaAUraH Kyd
YVHMHT 103aCU Ba TYIMPOKKA COMUINTUPMA GOCUMUTA GOFNUK,
S'TBHU

R — SﬂC qé‘

0 cos
? (©)

By epaa q, — siccu IMCKHYHT {311 TasTHAAMUTaH 103ara Kyp-
cataguras conuintupma 6ocumu, Ia;

S, — SICCH JYCKHMHT TasHY 103aCH, M.

@ — SICCV IVICKKA TEHT TabCUP ITAAUTAH KyUHU iYHATUII
Gypuaru, rpaayc.

IOKkopuIa TabKKUIaraHIeK, KOMOMHALIMSIALITAH arperart
TOPM30HTAT TeKUCTUKIA TYFPU UM3UKJIM XapakaT KUIUIIN
YUYH KyHUAAru mapTt 6aykapuaniimg T03UM:

<
q, <[a] D
By epma [q] — siccu OyicK TOMOHM/IAH TYTIPOKKA 6epuiaan-
raH COMMIITHMPMa OOCMMHMHT PyXcaT STUITaH Kuitmartu, Ila.
(7) Hu Xpcobra oJicax,

. R, cosg

Ac
l4] )
Sy IUCKHUHT TYMPOKKA GO0TUG KMPraH TasiHY k03acu-
HUHT LIAK/IM CETMEHT KypuHuImaa 6ynany (2-pacm)

S

2-pacm. Sccu OUCKHUHZ MYNPOKKA MAstH2AH ce2MeHIn
waxkaudazu 3acuHu aHUKJaul cxemacu

CerMeHT 103acuMHU xMcobmam mudbomacu €pmamunua siccu
JIVCK IyiaMeTpMHM aHMKJ1alll MyMKuH [18, 19, 20].
2-pacMpaH

arccos—*

S =R ———
. 180°

—(R =h)I"=(R, —h)’
)

(9) Ba (3) udbomanapuu xmcobra oncak (8) Kyiumarmua
eé3umaan:

arccos—2

: R 3 RI +R [
R RN R s
Aac q

(10)
h=15 cm, R =300 H, R, ¢=2500 H, ¢=30°,1 =240 cm, [ =187
cM, lab: 202 cm, g=0,05 MIla, n=1,2 xabyn kvinau6, (10) ndo-
na 6yrinya YTRasuIraH COHIM XYcobIap arperaTHu ropmM30H-
TaJl TEKUCTUKAA TYFPU YM3UKJIN XapaKaT KVJIUIIU YIYH SICCU
OVCKHVHT paguycy Kamuaa 22,5 CM. ra TeHT GYIUIIHY SBTH-
60pra oJicak, yHMHT AyaMeTpu 3ca 45 CM. JaH Kam 6YaMaciin-
TV JIO3UMJIUTYHU KYPCaTON.
Slccyt AVICKHUM TYIPOKKA OGOTUIN UYKYPAUTMHM arperar-
HVHT UII KYPCaTKUWIAPUTa TAbCUPUHY TAAKUK STUII OYiinda
TaxkpubOa HaTvKalapy 3-pacMaa KeJITUPUITaH.

90 12,0
BK,', CM\ ] iO'; CM
85 9,5
80 7,0
2
75 45
70 + r 2,0
0 5 10 ey 1S

9

3-pacm. Maesxcyd nywma ea siHeu 32am ygaapu opacudazu
Mmacoga (1) ea ynuHz ypmaua keadpam oruul Kuiimamu
(2) Hu Accu JucKHU MYNpPoKKa 6omuiu yyKypauzuza
OoFniuK pasuulda y3zapuuiu

3-pacmparu rpaduKgaH KYpUHUO TYpUOIUKM, SICCU IVC-
KHM TYMPOKKA G0TUII YYKYPAUTMHUHT OO 60puIim 61iaH
MaBXXyZ IyIITa YKV Ba STHTM araT opacuparu macoda Bk omnb
60pMOKJa Ba SICCU AVCKHMHT TYMPOKKA OOTHUII UyKYPAUTU
14-15 cm 6ynranga 6y macoda 88—90 cm 6Yiau. Sdccu auck-
HMHT TYTIPOKKA G0TUIIT YyKypauru 14 cM. maH caés 6yaranza,
TassHAAUTaH I03aHMHT KaMiuru Tydaitim 6ypyBuM MOMEHT
TabCUPUIA TPAKTOP TYFPU UMUK XapakaT iMyHaIUIIMIaH
oFu6, MaBXKy/I, ITyIlTa TOMOHTa 6ypuia 6omnaay. Hatmskaza,
MaBXXyZ, TYIITa Ba SHTY 3TaT YKJIapyu oacumaru Mmacoda 6en-
TMIAHTaHUTa HUCOATaH KUCKAPIN.

Slcen AMCKHY TYNPOKKA GOTMUI YYKYPMIMHY OLWMIIN B,
macodaHM TabMUHIAO, YpTaua KBagpaT OFMII KUMaTUHU
KamManTtupau.

Slcey pYCKHY TYIPOKKa 60TuI uykypiauruam 0 cm. naH 15
CM. Ta oM B, MacodaHMHT ypTaya KBaApaT OFMUII Kuiima-
TuHM Xazpan 10,4 cMm. gaH 2,3 cM. ra KaMaiTUPAK, UyKypAUK
omnb 15 cM. ra eTraHgaH KeiinH 6y KMiiMaT JAesipiivK y3rap-
maan. Taskpuba HaTUskanapu 1->kafBania KelTUPUILN.

JKagBannaH KYpUHUO TyPUOIUKM, ICCU IUCKHY TYTIPOKKA
60THII YYKYPIAUTUMHU OIIMIIM TPAKTOPHU O6Up TOMOHTra 6y-
puaMaciaurura oam6 kenau. Yykypauk 10 cM. JaH omraHgad
KeliMH TpaKkTop pya 4ambaparMHu Xap 30MOHJA TecKapw,
S'/BHYM YHT TOMOHTa Gypuiira TYyrpu Keianu. Yykypanuk 14-15
cM 6yaraHga pysn yamMbapurMHu y €ku 6y TOMOHTa Gypuiira

8
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1-ycadean
Aezpezam uw Kypcamruunapuea saccu OUCKHU MynpoKkKa 6omuul uyKypaueu mascUpuHuHz maxcpubda Hamuxicaiapu
. Sccu duckHU mynpokka 6omuul yyKypauzu, cm
Kypcamkuunap -
HUHZ HOMU 0 5 10 15
Masxcyd nyuima ea sHeu 32am yxaapu opacuddzu macogpa
Mypm 72,6 80,4 87,1 88,3
*g 10,4 7,8 53 2,3

Pyn  uambapazuHu doumo doumo Xap 3amMoHoa IxmMuéxc 6yamaou

mpaxkmopuu momMoHUOaH
6ypuu
TpakmopHu 6up mo- uan momoHea uan momoHaa uan momoHea 6yamadu
MOHea 6ypunuuu

XOXaT KoJIMaaun.

Xynoca. llyngait kunmb, 10KOpKUIA KeATUPUITaH Hasa-
Ppuii Ba 3KCIIEPUMMEHTAJT TAAKMKOTIAPHIHT HATVKAIAPU aco-

cua Kyiuaarnda xyaoca makuIaHTUPUIIN:

- KOMOMHAIIMSUTAIITAH AarperaTHMHT TYFPU UUSUKJIU
6apkapop XapaKaTWHM YHra YpHATU/ITAH SICCU OMUCK OPKAIN

TabMMHJ/IAII MYMKMH;

- KOMOMHAIMSIIALITAH arperaT YpHaTUITaH TPAKTOP Max-
Taszopla TYFPU UM3MKIM PAaBOH xapaKaTIaHMUIIM YYYH SICCU
JIUCKHUHT AYaMeTpy KaMuza 45 cM 6YIuIm 1031um;

- SICCU OVICKHVHT TYMPOKKA 60TUII YyKypiauru 14-15 cm
opanuFuaa GYINIIY arperaTHUHT TYFPU YM3UKJIU XapaKkaT/ia-
HMII MMKOHUSTUHU SIpaTajii.

Anma6uéTtaap
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VYT: 638.27

TYT UITAK KYPTU ITNWJIJIAJTAPUHUHT CUPAT
KYPCATKNYJIAPUHU AHUKJIALI KYPUJIMACHU

P.M.Mupcaamoe - m.¢.0., npogpeccop, C.b.XydoiiGepzatos — Mycmaxui madKuxkomuu,
Towikenm daenam mpaxHcnopm yHueepcumemu

AHHOTaLUS

ETumTMpuiaéTrad mwuiagap XoCWILOPIUTMHM OLIMPUII Ba cudaT KYpcaTKUWIaApUHM SIXIIMIAI XaMa eTUIMaral Ba HyK-
COHIM MMJUIajap yAYIIVHY KaMaiTUPUII OPKAIM XaJIK XYOKaauIura KelTUPUIaAUTaH VKTVMCOAVI caMapaHy siHafa OLUVPUII
MyXMM axaMusIT Kaco aTMoKa. TonmmypmiaéTrad mapTusyiapia MwuTanapHUHT XaKUKW UITaKIaHIUTVHY, eTYWITaHIUTYHY Ba
MUTATaPHYHT COMMIITUPMA XasKMVHM MMITa KOOMFMHVHT KATTUKJINIY acocka IKOPMPOK aHMKIMKIA XMCOOANl MMKOHVHN
6epyBuM KypuimMa UIuiab yMguirad. TyT UTMaKk MUTIATapHUHT XaKUKUIT UTTaKJYaHIUTVHY, eTUITAHIUTMHA Ba TWITATAPHUHT CO-
JIMIITUPMA XBKMUHU MAJTA KOGUFUHVHT KaTTUKJIUTU acOCKA IOKOPUPOK aHMKJIMKAA XMCOOIall MMKOHMHY GepyBUM KypuiIMa
KOHCTPYKIVISICH, 37IEKTP CXeMaJiapy, UIUIAIl aITOPUTMM MIUIA6 ynKmigyn. TUPUK MulanapHu KecMacoa cudart KypcaTkuuia-
PUHM aHMKJIAITHYHT WA YMKWITaH Te3KOP YCY/Iu, TYPIy HaBIary mutaiap cudatr KypcaTKUWIapUHM YTdant aHUKJIUTUHI
OIIMPUILIHY Ba Te3KOPIVKHM TabMyHIaimu. TomkeHT BumostuauHr “TCT Arpoknacrep” MUK koumnaru, Kyiy Unpunk TyMmanm
6011 MITaxoHacu1a HAMIVKHYHT TMITanapHy Kabymn KUV JKapaéHura TabCUPUHY TaAKVK KVJIMII OpKaIy musvtanap cudar
KYypcaTKUWIapMHM aHUKPOK 6axosanl MyMKUHIUTY YpraHwirad. Minuiab uMkyirad KypyuiMaHnuHr Hucouit xatomuru 0,21 dons-
HJ TallIKWUJI 9TON.

TasiHY cy3/1ap: TYT UITaK KypTY NUJIACH, UITaK MUKIOPY, WA eTWITaH/IUTY, TWJUIAa KATTUKJINUTY, KypUiaMa JaCTypUHUHT
AJITOPUTMMU, HUCOWIT XaTONMK.

YCTPOMICTBO 4151 ONIPENEJTEHNSI KAYECTBEHHbBIX I10-
KA3ATEJIEM KOKOHOB TYTOBOI'O HIEJIKOITPAOA

P.M.Mupcaamos - 0.m.H., npogpeccop, C.5.Xydolibepzanoe — camocmosiineibHulli cOucKames,
TawkenmcKuii 20cy0apcmeeHHblil MpaHCNOpMHbLil yHUBepcuinem

AHHOTa VA

VBenmueHue pou3BOOUTEIBHOCTH 1 YIyUllleH) e KaueCTBeHHbIX [T0Ka3aTeneii KOKOHOB ITyTeM YMeHbIIeHVSI A0 TeeKTHBIX
KOKOHOB MMeeT BaskHOe 3HaueHue IS ellfe 60JIbIlero MoBbieHnsT 3G PeKTUBHOCTM HAPOJZHOTO X03sIiicTBa. Pa3paboTaHo yCTpoii-
CTBO, TIO3BOJISIIOLIEE C GOJIBIIEN TOUHOCTBIO PACCUMTHIBATH (hAaKTUUECKOE KOMIECTBO IIIeIKA KOKOHOB, 3PEIOCTh Y OTHOCUTETbHBbII
pasMep KOKOHOB I10 3KECTKOCTV 0GO0JIOUKM KOKOHOB. Pa3paboTaHbl KOHCTPYKLIMST YCTPOICTBA, MEKTPUIYECKIE CXEMbBI U alITOPUTM
PaboTHI, TO3BOJISIIONIYIE C OOBIIIE} TOYHOCTBIO PACCUMTHIBATH (DAKTIUECKYIO IIETKOBUCTOCTh KOKOHOB TYTOBOTO IIETKOIIPSIAA, TIOT-
HOCTb ¥ OTHOCUTEJIbHBIN 06beM KOKOHOB TIO JKECTKOCTYM 0O0TIOYKM KOKOHOB. Pa3paboTaH sKCIpecc-MeToz, OIpeneneHys 1oKa3a-
Teselt KauecTBa 6e3 X B3pe3KM KMBBIX KOKOHOB, Pa3/IMIHbIX COPTOB KOKOHOB, 0OeCIIeY/BaeT ITOBbILIIEHHYI0 TOYHOCTb U CKOPOCTh
M3MepeHMs TapaMeTpoB KauecTBa. B ocHoBHOM KokoHe Kyii-Uupumkckoro pajioHa TamkeHTcKo# obnacty mpu OO0 «TCT Arpo-
K/IacTep» M3yueHa BO3MOXKHOCTDb OoJiee TOYHOI OLleHKM IToKa3aTerelt kadyecTBa KOKOHA ITyTeM JMCC/IeNOBaHMS BAMSHUS BIKHOCTU
Ha MPOIIeCC TOMy4YeHNs] KOKOHOB. OTHOCUTE/ThHASI IIOTPEIHOCTb Pa3paboTaHHOTo yCTpoiicTBa cocraBma 0,21%.

KimroueBbie ¢/10Ba: KOKOH TYTOBOTO ILEIKONPSZA, IETKOHOCHOCTD, 3pe/IOCTh KOKOHA, YKeCTKOCTh KOKOHA, POrPAaMMHBIN ajro-
PUTM YCTPOVICTBA, OTHOCUTE/IbHAS IIOTPEIIHOCTb.

DEVICE FOR DETERMINING THE QUALITY INDICATORS OF
SILKWORM COCOONS

R.M.Mirsaatov Dsc, professor, S.B.Khudoyberganov independent applicant
Tashkent State Transport University

Abstract

Increasing productivity and improving the quality of coconuts by reducing the proportion of defective coconuts is essential to
further improve the efficiency of the national economy. A device has been developed that makes it possible to calculate with greater
accuracy the actual amount of cocoon silk, maturity and relative size of cocoons according to the rigidity of the cocoon shell. The
structure of the device, electrical circuits, the algorithm of operation and the method for determining the quality indicators of silkworm
cocoons are presented. The design of the device, the electrical circuits and the algorithm of operation have been developed, which
make it possible to more accurately calculate the actual silkiness of silkworm cocoons, the density and relative volume of cocoons by
the rigidity of the cocoon shell. An express method has been developed for determining quality indicators without cutting live cocoons,
various varieties of cocoons, which provides increased accuracy and speed of measuring quality parameters. In the main cocoon of
Kuyi Chirchiq district under JSC "TST Agrocluster” of Tashkent region, it was studied the possibility of more accurate assessment
of cocoon quality indicators by investigating the effect of humidity on the process of receiving cocoons. The relative error of the
developed device was 0.21%.

Key words: silkworm cocoon, silkiness, cocoon maturity, cocoon rigidity, software algorithm of the device, relative error.
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Kzipnm. Okopu cudatau, skaxoH aHmo3anapu Taaab-
apura MoC XOM MIaK UILIab YMKApUII YUyH TIUII-
Jla eTULITUPUII Ba UMAK UILIA6 YMKAPUII KapaéHaapumaru
MyamMMoJiapHu GapTapad 9TMII X03UPTM KyHJIArM MyXUM
Basudanapman 6upm xmcobmaHagyu. [Tnia XOCUIIILOPAUTH
Ba YHMHT cudaT KYypcaTKUWIapyHU SXIMIUIAN YIyH MUUIa
eTULITUPULI TEXHOJOTUK KapaéHJIapMHUHT Xap 6Up 60CKu-
yyga HazopaT KWIMII Ba cudaT KypcaTkKuuaapura TabCcup
9TYBYM OMWJJIAPHY MIMUIL aCOCAa MyKaMMaJl Ypranuo, StHTu
TeXHOJMOTUSTIAPHY MIIA6 UMKAPUINTa TaBCUSI STUII 3apyp.
By Basmdanu xan stum, anbarra, WIMMUIA, aMaauit Ba Tall-
KWINIA MIIap MakMyacyHY X03UPry 3aMoH ¢aH Ba TeXHUKA
STHTMTMKIIAPY aCOCHIa TallKMI STUILHY Tanab Kwiagu [1- 3].

Xank XyskanurMHu 1okopu cudatiam, pakobaTbaprolr
TYKMMaUYWINK CAHOATM MaxXCyJaoTiapu O6wuiaH TabMMHIIAII,
MexHAT MapOUTIAPUHY SIXIIMIAII, XOMAIIEHU UKTUCOT, K-
JIUIIL Ba UII YHYMIOPJAUTYHY OIIMPUII UMKOHMHYM Gepagurad
MallHa Ba KMX03/1ap, Ha30paT Ba aBTOMATIAIITUPUII BOCH-
TaJapUHY SIPATHUII Ba UIUIA0 YMKAPUII MYXMUM aXaMMSIT Kaco
araau [4, 5].

K{pu6 yukmiaaérraH MyaMMOHMHI XO3UPIU XOJIaTH.
JKaxoHa X03Upry BaKTAa SHT HUPUK UIAaK UIUIA0 YMKAPYB-
Yy AaBaaT XUTON XMCoOMaHAAM (OyHE UILIAb UMKapUIIK-
HuHT 50 dbousura SKMH). XMHIUCTOH JKaXx0H MUITaKIapUHUHT
Kapuit6 15 housuHy niab umuKapaam, MKKMHYY Ypuaaa Vs-
6exuncToH (3 dousra sikuH) Ba Bpasmnmst (2,5 dpousra IKUH)
Typasu [6, 7]. DpoH, TawiaH] Ba BbeTHaM XaM MyXMM UIILIA0
yuKapyBumMaapaup. Unakumamk CaHOATUHU PUBOKIAHUIIN
Ba MWIIA MaxCynoTiapu 6030puaa pakobaTHUHT KyJaiuiim
MIAPOUTUAA ETUIITUPUIAETTAH MUUIA XOMAIIECMHUHT CU-
dar xypcaTkmunapu acocuaa Kabysa KVWJIMII Ba yIapHU KaiiTa
MIIAI TEXHOMOTHsIIapUra 10Kopu cudat KypcaTKuwiapura
ara caMapay TeXHOMOTUSTIAPHY TaTOUK STUII MyXUM Ba3u-
danapnan 6upn 6ya16 Kommokaa [8—10].

MamakaTUMMU3a UTMAKIMIUK COXACUMHM camMapanu pu-
BOSKIIAHTUPUII XaMJia KopH cudat KypcaTKuuiapura ara Ba
’KaxoH 6030pua pakob6aTéapaolt 6YiraH XoM UIaK Ba UIakK
MaxCyIOTIapUHY UIITA6 YMKAPUIITa aoXyUIa IbTU60P Kapa-
tuamoxa [11, 12, 13]. Tyt unak Kyptu cudat KypcaTkudia-
pUHU AxiIiam 6Yiinya SHTYM TeXHOJOTMSUIApHU WUILIA6
YUKUILITa KAPaTWITaH KeHT KaMpOBIM MAMMUIT TAAKUKOTIAD
SKAXOHHMHT eTakuM WIMMII MapKasjaapu Ba ONUii TablIUM
Myaccacajapu, skymuagaH, Zhejiang University (Xutoii),
International Sericultural Commission (®panuust), Kyushu
University (SIronus), National Akademy of Agrocultural
Science (PKamy6uii Kopest), Central Sericultural Research
& Training Institute (CSRTI) (XunzmmucroH), Agrocultural
Science Malaysia (Masnaii3ust), Poccust @aHmap akageMusi-
cu Xysypuparu VNakuMiauK MIMUA-TaJKUKOT CTAHIUSICH,
TOLIKEHT [aB/laT TeXHUKa YHUBEPCUTeTU, VMaKuMINK WII-
MUN-TaIKUKOT UHCTUTYTU (V36eKMCTOH) TOMOHUIAH OJINO
6opmwimokaa [14, 15, 16].

ByryHrn KyHIOa pecrnyonmMKaMm3za eTUIITUPUIAETIaH
nmuutanap XOCWIZOPAUIMHY OLIMPUII Ba cudar Kypcat-
KUYWIAPUHY SIXIIWIANT XaM/Ia eTWIMarad Ba HyKCOHIU M-
Janap yAYIMMHY KaMaiTUPUIL OPKaAu XajaK XyKaaurura
KeITUPWIAAUTaH UKTUCOAMI caMapaHu sHaAa OUIMPUILTa
anoxmaa bTUO0P KapaTWiIMOKAa. TMPUMK MU/UTaJapHU CU-
dat kypcarkuunapu 6yitnua Kabyn Kviil Ba Oy kapaéHHU
TAMIKWI STUII YYYH MWIIATapHUHT cudat KypcaTKuwiapm-
HM aHMKJIAIIHUHT SHTU YCYIJIApUHY UILTA6 UMKMII, XaMIa
KypUIMaIapUHUHT SHTY aBIOSUHU SIPATUII MyXUM MIMMIA-
aMmasnit axaMmsIT Kaco satanm [17, 18, 19 ,20].

MacanaHuHr Kyimaummu. X03Upru KyHraua skyjaa Ky

M3IaHUIuIap onub GopmaraHMra KapamacaaH UIad umnKa-
pulIia NWITaJapHYHT UTTaKYaH/IUTY IWJUIaHY KYIla KeCHll,
MMJUia KOGUMFMHM MaccacMHM Tapo3ua TOPTUII Ba ITMJLIA KO-
6UFM MaccacuMHM MWuIa Maccacura Hucbatuuu dousnapna
X}COBJIalT OPKAIM aHMKJIAHMOKAA. By yCyTHMHT camapaziop-
JIATY KaM 6116, KeCuIraH MWITIATapHUHT SIPOKCUBIIATY XY~
cobura Ky iykoTuIiapra onub KeJqMokaa. nmakuyaHIMKHA
aHMKJIAII KapaéHMHM MeXaHMu3auusuian 6¥imia KOHCTPYK-
TOpJAp Ba TAAKUKOTUMIAD TOMOHUIAH MUILIAP 016 60pWII-
rad. JIekuH, Xo3upraya Oy amMajuérra >KOpuii STUWIMAaIMu.
Taxkprba HaMyHaJapUHUHT acOCUi KaMUMIUTU KOHCTPYK-
UMSUTAPHMHT MYPaKKaOIUIH, Yauall XaTOMUTMHYHT KaTTaIu-
I'M Ba UIIOHWIWIMKHU KaMJIUTUIAH ubopart. IninanapHuHr
UMaKYaHAUTVHY aHUKJIALIHM TaAbMUHIOBUM TEXHUK BOCUTA-
Jlap aMaauéTna yMyMaH Myk.

TexXHONOIMK >KapaéHiapaa TeXHMK BocuTanapaan daxar
Tapo3u Ky/laHUIMOKIA. [Tnianap unak4yaHJIUTrMHU TYFPU-
OAH-TYFPU aHUKIalm OYiinua aiipum MyauiudrapHUHT
MIJTAHMaaapy x03upravya MIuiad YmMKapuiira skopmit STui-
MaraH.

Eunm ycynmu (yerny6napu). TOMmumMpuiaaéTrad mapTusi-
Japia MWutaJapHUHT cudat KypcaTKUWIApUHM, XKyMIagaH
XaKUKUI MIIaKYaHIUTYHY, €TWITAHJAUTMHU Ba Nuuiaaap-
HMHT COMUINTUPMA XKMMHM TWIIA KOOMFUMHUHT KATTUK-
JIUTY acocuzia I0KOPUPOK aHUKJIMKIA XMCOobmam MMKOHU-
HM GepyBUM KypuiaMma MIuiab ymkuirad. Muuiab 4YmKuara’
Kypuama l-pacMpa KenTupuiraH 6ynmb, y Tarmmkka sKoit-
JNAMITUPUITAH IWIMHIPCUMOH CUFMMra 3ra 6YiaraH MIMII-
JlaH Ba YHMHT MUUTa XKOMIAITUPUIaAUTaH KOIIKOKIY MOC/Ia-
MaJlaH XaMJa muyuianaap KaTiaMy 6anaHaaurMHy aHUKJIOBIN
JaTYMKIapmaH nbopart 6y1m6, Maxcyc Kypuama opKaau KOM-
nbloTepra yJaaHaan.

Kypunamaza TyT umak KypTy NWUTaJapyuHUMHL cudart Kyp-

1-pacm. I[Tunnanapuume cugam KypcamxuunrapuHu
axukaaul Kypuavacu

CATKUWIAPMHY aHMKJIANl YCOTyoM: UMIVMHIPCUMOH CUFUM
(1)ra muta HaMyHasIapu (2) BepTUMKaa X0jaaTAa yCTMa-yCT
skoiimamTupmaaau. Konkoxk (3) énmmnmnb nuuianap KaTiaMmu-
HUHT JacTinabku 6amanmauru (H) matumknap (4) épmammuma
aHMKJIaHMO, Maxcyc KypuwiMa (5) opkaau KoMIblotep (6)ra
y3aTuaaAy Ba NMWIIANapHMUHT cudaT KypcaTKUwiapura Ko-
OUMFVHVHT KATTUKJIUTY TAbCUPUHY XMCOOTa ONII YUYH YIIap-
HU 2+3 KT Maccanu oK (7) 6unaH 6ocunanu, 6y muIanapra
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Tabcup 3TyBuUM atMmocdepa 6ocumuman optukya 2000+2500
IMa. ra TeHr GOCMMHM TaIIKWI 3Taau. [Tutanap KaTiaMu-
HMHT GocHIIIaH KeiyHru Gamananuru (H1) maTumkiap (4)
épmamMuga aHMKIaHUG, Maxcyc Kypwima (5)
OpKaM KoMmbloTep (6)ra y3atwiamu. lllyHnaH
cyHr Kommbiotepna Ah=H-H1 mwutanap katiamu
GallaHIJIUTMHUHT GOCUIIZAH KeWWHTM Y3rapu-
IV aHUKJIaHUG, MWITaIaPHYHT UITaKYaHIUTY Ba
eTWITAHJIUTY MaTeMaTuK G6ormanunuiap 6yiinua
aHMKJIaHAON.

HaTwkamap TaxJawiauM Ba MMco/uiap.
Wnutab 4YuMKWIraH KypUIMaHMHT HUCOMIT Xa-
TOMIUTY  TPaAMpPOBKaJIaHTaH  IMJIMHIPCUMOH
CUFMMra 3ra Oy/iraH MOMIIHMHT JuaMeTpu Ba
VHAAQrM I[Kajxa OYIMMIIapMHMHT —KUIMaTuUra
60FMK 6YyM6, Kyiumarnua aHWKJIAHAOM: Tpa-
IMpPOBKaJaHraH IMJIMHIPCUMOH CHUFMMTa 3ra
OVaraH MOUII [IKAJACMHUHT abCoMIOT XaTOMUTU
0,1 MM. ra, YHMHT gyaMeTpu 50 MM, KYPUIMA)| ki-impulst. cont.

TyT unak KypT¥ TWIIaTapuHUHT cUbaT KypcaTKUIIapu-
HM aHUKJIAll KypUaMacyu MILIAIN JACTYPUHUHT aJITrOPUTMMU
3-pacMaa KypcaTuiaraH.

‘ Bownanmw '

H1, HZ, H3,
H4, M, P,
dH1,dH2, K1,
K2

KO I
AaTum
K2=1

lacTim patum
K1=1

xa

‘ v

H3=impuls3. cont
Hd=impulsd. cont

dH1=(H1+H2)/2

r N

Y

époamMuia aHMKJIaHAAUraH >KUCMHMHI Ypraya| "imevlscon
xaxkmu 9-104 mm® ra Tenr. I'pamupoBKasaHraH
HMIMHIPCUMOH CUFMMTa 9ra GY/IraH MOUIIHWHT
SKUCM XasKMMHM aHMKJIAIIgAry abcosoT XaToM-
i AV=S-Al=196,25 mm3 ra TeHr. lllyHgaii Kuamo,
UITA0 YMKMITAH KYPWIMAHWHT HUOMI XaTOMM-
M Kyiingaruda xycobmaHamn:
AV 196.25

k= 7 100% = 5100 100% = 0.21% 1

KypmiMa IVUIMHAPCMMOH CUFVMMHVHI SHT
MakOy/T YauaMIapyMHy TaHJalll, Muiaaap map-
TUSTIAPVMHMHT XaKMKMii cudar KypcaTkuaiapu-
HI aHMKJIAIIga acocuii Basudanapaad Xmucobmia-
HaIu.

dasopa Ba €NMK XaXkKMIa KUCMJIAPHUHT 314

dH2=(H3+H4)/2

dH1=(H1#H2)/2 dH=dH2-dH1 dH2=(H3+Ha)/2

S2

Y

o e )

SKOJTAIIyBM Macasasapy 6VIaH Kyga Ky Myas-
mudnap myryuiaHrad. YMyMuit Xonzga Nuuiauu
MIapCUMOH UMAMHAD WAaKINA TACaBBYP KWINLT MUMKMHIIN -
rMOaH, 6apya WIMMUI UIUIAp MUMLA, TMIVMHIPIAPHMHT MaK-
CUMaJI 3UY KOMIAIIYBM Macanagapy Kypuiranaapu 6M3HK
KYTIPOK KM3UKTUDPAINA.
®.ToT MakCMMas Ba MUHMMAaITa GOFINK reOMeTPUK Ma-
cajaJlapHM euyyIl OpPKalIM TeKUCIUKAA Xap 6up ajiaHa oi-
TuTa 6oIIKa aiiylaHa 6uIaH Tern6 TypraH xonataa 6yaranaa,
9HT 3UY KOMIAIIUIIMHY McboTiarad (2-pacm). ByHIaH mmi-
JIAJTAPHMHT 9HT 3UY SKOMIAITyBY, IMIATapHUHT YKU KypUiI-
Ma IWIMHIPCUMOH CUFUM YKura mapamien 6ymm6, xap 6up
MITA OITUTA TIMJUIara Tern6 TypraH Xonataa 6yiranaa Tab-
MVWHIQHUIIY KeMnb YMKaan.
2-pacmpa ajlaHanapnaH ubopaT OaTH GypUakiIyv MIaKiI-
HVIHT 9HT 314 KovantyByu Kypcarmnrad N, =7 (R/r=3):
A — Nmax's
max S 2)
by epna: s=nr? — 6UTTa aitsiaHa 103acH;
S=nR? - ymymuii aitjiaHa 103acu.
Exu
ﬂmax = Nmax's = Nmax'TL'TZ = Nr}p;ax = 0 7778
5 .
S TR (7)2 3)
Anroputm QyHKIMICK Kyiiuaary TapTubaa amMmaira oum-
punanu:
- 6apua 60UIKAPYB Ba MKPO KypMUIMaTapMHM UIITA TYIIN-
pui;
- MabJIyMOT KUIMaTIapMHNU KOMITbIOTEPTa KUPUTUIII,
- KypuaMara mujuianapHy SKOMIAITUPULI
- KepaK/Iu KaTTAIUKIapHHU YIJan;

> Tyrammw } +

3-pacm. Kypunama uwnaw dacmypuHuHez anzopummu

- MaTeMaTMK XMCOOall Ba HATWKaJIapHM MOHUTOPra
YMKApUIIL.

ByH[a amasnra omypuIln TapTUOVHY Y3rapTUPUIIL, TYIIN-
puUlI €KUM COAAANAIITUPUILI MyMKIUH. KypriamMa KOHTposuiepu
yuyH gactyp C++ mactypram tuiauaa é3wirad Ba Code Vision
AVR utinab uMkapuin MyXuTUIA NN,

ANTOPUTMHMHT KMcKaya TaBcudu. MUKPOKOHTpOILIED
TOK MaHOaura yJaaHTaHJAH CYHT, TU3MMHMHT 6apya KOM-
MOHEHT/IAPY Ba MII PEKMMIAPUHYU MIITA TYNIUIIM GOIIa-
Hajau. ByHJa JaTyuK mopTiaapy Kupuiln cudatuma, KenuHru
MOPTIAPU YUKUII cudaTuaa YpHATUIAAN. AITOPUTMHMHT Oy
60CcKMUM gactyp 6ommaa 6up mapta 6askapuiagn. UKKMHYIM
60CKMYAA AATYMK OPKAINM KypUIMAZAry MuIaJlapHUHT 6a-
nmananury (H) ymuanany Ba OMHIaH HaTVKalapHY KOMITbIO-

2-pacm. Kypunma yunuHOpcumoH cCurumMuHuHz xap o6up
Kamaamuoda nuananap »cotiiauly8uHuHz KypuHuwu

L
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4-pacm. Kypunma dacmypuHnuHe oliHacu

Tepra w6opaau (4-pacm). Keiitmuru 60cKuya 10K OCTUAATH
KeiuHru 6ananmuk (H1) kuitMaTiaapu KOMITbIOTepra 10060-
pUIazIN.

Arap KOMIIbIOTEp MOHMTOpMAAryu ‘Xucobaamuiap” Tyr-
Macu 6Gocwica, JacTypra KUpUTWITaH udbomamap opKaiu
OJIHTaH MabAyMOT/IAp acoCyuaa TOMIIMPUIAETIaH MapTus-
JlapAaru TyT UIaK KypTy TUPUK MTMLIAIaPVUHUHT cudat Kyp-
CATKUWIAPVMHM XMCOOIAII YIYH KOMITbIOTEPTa F000PMIa .

Kypuimva KOHTpOJUIEpM MIPUHIMITMAT CXeMacuma Kypui-
Ma KOHTPOJUIEPM aJoXyia KOPITYCa JKOJIalIral 3JeKTPOH

s 22 Wi

AT ik

5-pacm

. Kypunama xonmpoanepu npuHyunuau cxemacu

6okgaH uéopart (5-pacm). Biiok 6up Tapadiiv revar rjatacu
Ba IUIATaHM TAIIKY Mepudepus KMx03aapyu OWIaH yI0BUK
MOPT Ba KOHTAKT IypyxJjIapuaaH ubopar.

DJIeKTPOH 6JIOK MPUHIMITMA CXeMacu TapKubmii KUCMU
Kyiiugarmiaapaa Taurkuil TONraH:

- TOK MaHbamu;

- MMKPOKOHTPOJIIED;

- KaZjlaMJIM 3JIeKTP I0OpUTMaIN JBUraTesuiap;

- KaZaMJIM 3JIeKTP I0pUTMa JipaiiBepiaapu;

- JOKOpM Ba MMaCTKY yerapajiapHyu aHUKJIOBUM JaTUMKIAP;

- MMKPOKOHTPOJIJIED TTIOPTU Ba MXPOUM Kypuima Jpaiise-
PMHM XaM/[la JaTYMKIApHU YJIIOBYM OIITOIapasiap;

- TacCUB pajModieMeHTnap (KapIIWIUK, KOHAEHCATOD,
auopJap).

DJIeKTPOH 6/I0K MMKPOKOHTPOJIJIEPU 3-pacM/ia KeITUPUAII-
TaH aJrTOPUTM acOCKU[IA AACTYPUIl TABMUHOT OMJIAH TAbMUH-
sgaHraH. [latumk (1) Ba gaTumk (2) JaH OJIMHTAH KUiiMaTiaap
MMKPOKOHTPOJJIED AACTYPUI TABMUHOT €paamMmuia Kepaxkin
dbopmatra y3raptupub USB mopT opKaau KOMITbIOTEpTa 1060-
pamu. Cxemaza KypcaTwirad OnToInapajap MUKPOKOHTDPOM-
Jiep KUPUIL/IMKUIIT TOPTIapy XaM/a apaliBepaap opanuruaa
YAQHUIIA TOPT XaBOCU3AUTMHY TAbMWHJIANT YUYH YPHATHAI-
raH.

Xynoca.

lIynpait KMmo, TyT UIaK MWITATaPHUHT XaKUKMIA UITaK-
YaHJIUTVHU, eTWITAHIUTYHY Ba MWIIATaPHUHT COMUILTUAP-
Ma XQKMWHY MTAUIa KOOUFMHVHT KATTUKJIUTH
acocuaa IKOPUPOK aHUKJIMKIA XMCOBIIAIT VIM-
KOHMHM OepyBUM KypwiMa KOHCTPYKIIMSICH,
9JIEKTP CXeMasapy, UIIIANT AJITOPUTMMU UIILTA6
YUKUTIAN.

TUpuK muuTaapHu KecMacaan cudat Kyp-
CATKAWIAPVHM AaHUKJIANIHVHT UILIa6 MR-
raH Te3KOp YCY/IM, Typiau HaBIaru musuiajiap
cudar KypcaTKUWIAPWHN Yrdaml aHUKJIUTUHA
OIIMPUIIHY Ba TE3KOPJMKHU TabMUHJIANIN.
HamymkHM mwmanapHyM Kabysm KMIWIL SKa-
paéHura TabCUPUHU TATKUK KWIUII OPKaIU
mwutanap cudat KypcaTKUUIapyHY aHUKPOK
6axomam MyMKMHJIUTYM KypcaTwigu. Wnuiab
YMKWITAH KYPWIMaHWHT HMUCOWIA XaTONUTU
0,21 boM3HM TAIIKNAIT STIN.

Ana6uérnap
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KUIIIOK XVKAJIUTUHU MEXAHU3ALIVISTALL

YVT: 631.4

FV3A IIAPBAPUIIJIAIIIA KATOP OPAJIAPUTA UIIIJIOB
BEPUIII

0.3.Xak6epdues — 6.¢p.H.,0ouenm, III.T.Canomos - K.x.¢h.0., npogpeccop, « THKXMMHU»Munnuii madkukom yHueepcuinemu,
H.A.Myxammadoe - ITaxma cenexkuusicu, ypyruuiuzu éd emuilimupuul azpomexHoa02UsIAPU WIMULI-IAOKUKOM UHCIMU-
mymu masxy 0oKmopaHmu

AHHOTaIMA

Maxkomnazga X03Upru KyHHUHT [of3apb Myammomnapuias 6upm 6ynrad Fy3anu mapBapuiiamnga KaTop opacura MIUioB 6e-
pUII OpKAJIK FY3aHU YCYB AaBpua KATOP Opacuia TYTPOKHY XMMOSIIaliIUTaH SIHTY PeCypCTeXaMKOpP TeXHOIOTUSIIApHY KYJIall
skapaénapyu éputmuiarad. Makonaga Typau Katop opanukiaapura KXY-4b Ba ¢pesann KynbTUBaTOpIapaa UIIIOB 6epuIll XaMaa
K{UaT KUIMHIUTYMHYHT FY3aHWHT YCUG-PUBOSKIAHUIIINTA TabCUPK YpraHmirad. TAIKVKOT MabIyMOT/Iapra Kypa, 76 CM KaTop opa-
JMUKIapuUIa Fy3a mapBapuuriaga Katop opanukiaapura KXV-4B xampaa dpesepinn KyJIbTUBATOPIAPHM KOMIUIEKC KyularaHga
FY3aHUHT YCUO PUBOMKIAHUIINTA MKOOUIT TaAbCUPY Ba BEreTaTUMB OPTaHJIAPMHUHT SIXIIM PUBOSKIAHUIIN TYFPUCUIA XyI0CaTIap
KWIVHTaH.

TastH4 cy3/1ap: £3a, TYIPOK, KATOP OPaJIVEY, UIIIIOB GEPUIIL, STHIY TEXHOIOTHS, (hpe3epin KyIbTUBATOD, BET€TATUB OpPTaH-
JIap, cesiyika, Fy3a YCUMIIUTHA.

MEXAOYPAIOHAS OBPABOTKA ITPU BBIPAIIINBAHNN
XJIOIIKA

0.3.Xakbepdues — K.6.H., doueHm, III.T.Canomos - 0.c.X.H., npogheccop, HauuonanwHbslii uccnedosamensbckuii yHusepcumem
«THUUMCX», U.A.Myxammados - dokmopaHnin HayuHo-ucciedo8amenbcKo20 UHCIMUINYM ceJleKyusa XJA0nUamHuKda, ceme-
H06800CME0 U 8030e/1bl6aHUEe A2POMEXHO102UU

AHHOTaLMA

B craTbe omycaHbl MPOIIECCHl MPUMEHEHMST HOBBIX PeCypcocheperarolyx TEXHOIOTMIA, 00eCTIeUMBAIOIIVX 3AIUTY MTOYBbI B TTe-
PUOJI, BereTalyy XJI0MUaTHUKA IyTeM MEKIYPSIHO 00paboTKY TP YXOAE 3a XJIOMMYATHUKOM, UTO SIBJISIETCS] OFHOI 13 aKTYaTbHbIX
po6sieM. B cTaTbe n3yueHo BiamsiHve 06paboTky 1mouB Ha KXVY-4B 1 (pe3epHbIX KyJIbTHBAaTOpaxX Ha BCXOIOB, POCT U Pa3BUTHE XJIOII-
yaTHMKa. [1o JaHHBIM MCC/IeIOBaHMII Ce/IaHbl BHIBOJBI O MOIOKUTEIBHOM BAMSIHUMM Ha POCT U Pa3BUTHeE XJIOMUAaTHMUKA U XOPOIIeM
PasBUTHM €r0 BETeTaTMBHBIX OPTAaHOB MPU MCIoNb30BaHuM KXY-4B 1 dpesepHbIX KyIbTUMBATOPOB B MEKIYPSIAbSIX MPU YXOIe 3a
XJIOITYaTHUKOM IIPY MEKAYPSIBSIX 76 CM.

KimroueBble ¢JI0Ba: XJIOMYaTHIK, [TOUBA, MEKIYPSIIbe, 00paboTKa TIOUBbI, HOBAsI TEXHOJIOTHS, (Ppe3epHblii KYJIbTUBATOD, BEreTa-
TUBHbBIE OPTaHbI, CesIIKA.

INTER-ROW TREATMENT IN COTTON GROWING

O.E.Khakberdiev — Candidate of Biological Sciences, Associate Professor, Sh.T. Salomov — Doctor of Agricultural Sciences,
Professor, National Research University "TIIIMSH", Y.A.Muhammadov - Doctoral student of the Scientific Research Institute
Cotton selection, Seed growing and cultivation Agrotechnology

Abstract
The article describes the processes of using new resource-saving technologies that protect the soil during the growing season of
cotton through inter-row cultivation when caring for cotton, which is one of the current problems. The article studied the effect of
soil cultivation on KHU-4B and milling cultivators on the emergence, growth and development of cotton.Based on the research data,
conclusions were drawn about a positive effect on the growth and development of cotton and the good development of its vegetative
organs when using KHU-4B and milling cultivators in row spacing when caring for cotton with row spacing of 76 cm.
Key words: cotton, soil, row spacing, tillage, new technology, milling cultivator, vegetative organs, seeder.

upuir. Pecry6iMKamMmu3 KUIUTOK XYKaIUTMHM FOKOpY  JKapaéHHM O6akapuil yuyH capdinaHany. LIlyHuHTIeK, Fy3aHn

60CKMUTa KYTapuIilga MaBXya pecypcaapiaH TYFpu YyCcyB IaBpuia KaTop Oopacura MIIOB Gepuinga TYMPOKHU
doiimananniin, TYIPOK YHYMIOPIUIMHM CaKJIall Ba OMMPKUO  XMMOSUIAMiAUraH SIHTM DeCypCTeXaMKOp TeXHOJIOTMsIapHU

6opuIl, SKMHIAPHH MTapBapUIIAIIHUHT VIMMIT aCOC/IaHTaH, Ky/utait gon3apb xucobmaHaam.

TAKOMWUIANITAH arpoOTEXHOJIOTUSICMHM MIIUTa0 UMKWUII Ba YuruT SKWITaH MajimoHiapia fysa KaTop opajaapura
JKOPUIT STUII XaMZa KaM XapakaT Kuinb, I0Kopy Ba cubamiy ~ MIUIOB Oepull MaxTayMIMKIA aloxyja axaMusiTra ora.
XOCUJT eTUIITUPUII SHT MyXUM MacajiajaapaaH XycobaaHam. Vi6by Tambup cubamim 6Gaxkapuwimaca, KydaT OUp TEKUC

Fy3aHu mapBapuuuianiga KaTop opacura MILIOB Gepuli yemaiian. Jlanama HUXoiap HUMSKOH 6Yin6, KacayuiMKiapra
SHI Ky 3Heprus Tajnab Kwiagurad arpoTeXHuK Tazbup — YaaMHyBUaH XaMja 3apapKyHaHzasnap 6yiaH 3apapiaHuIira
6Y116, YUTUTHM SKUIIIAH [TaXTa XOCUJIMHU Tepub ouIirava MO 6Y7116 Konmaau. YUrnT SKWIraHgaH CYHT TYTIPOK Jes P
capdnanaérrad ymymuit sHeprustHuHT 40-50 honsu Maskyp suwiammb Komaau. AifHUKCA, YUTUT CyBM OepuiraHja,
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KATTUK EFMHTapUMIMKIApIaH CYHT TYNPOK SIHaZa KYIPOK
3uwIamag. 3u4 TYIPOKAa HaM Te3 KouyaAy, SKMHIapHUHT
O3UKJIAHUIL, CYFOPUII TapTubmapu Oyswiagu xamja
KyJAbTUBAIMs cudaTcus 6ymaam, 6eroHa yraap Kymainummra
MMKOH sipaTuianu. ByJapHMHT xamMMacu FY3aHUHT YCUIIN,
PUBOKIAHUIIM Ba XOCMJITOPJIUTUTA CAIOUil TabCUP STAIU.
LIlyHMHT yYyH XaM Fy3a KaTop Opajapura MIUIOB Gepuil
opkanu, OeroHa ¥ymiapHM HYKOTUIL, TYMPOKHMHT 1032
KATJAaMMHM IOMIIOK X0J1/1a CaKJIalTHMHT aXaMMSITU KaTTagup.
TYIPOKHMHT 1032 KaT/IaMMHM FOBaK, Maitja JOHALOP X0a4a
cakjam XamJa Kanwiuspaap OpKaau HaMHMHI OpPTMKYa
GyEIaHUIINTA, ITYPIaHTaH ePIapHUHT Kyiiu KaTIaMIapuaarn
TY3HMHI IOKOpUTa KyTapwiMiumura yn Kyiimaiau Ba
XaBO aaMallMHYBMHM SIXIIMIAiAM. ByHMHT HaTmxkacupa
TYMPOKJAAarM MMUKPOOPraHu3MIap (GaonuaTH >KaJaiamuo,
YCUMIIMK OCOH ¥37allTMpauraH 03MKa MOAaaap MUKAOPU
Kymasayu. TYIPOKHMHT MacTKM KaTAaMuUra XaBOHMHT KUPUO
GopuiM YCUMIMK Ba YHUHT WIAU3U Hadac ONMUIIM YIyH
3apyp XUCOOIaHTaH KMUCIOPOJ, MUKIOPUHY KYTIaiTUpaIu.

TagKMKOT 00beKTH. Typau KaTop opajaukjapuzaa rysa
napBapuiiam 6yinya TagKukomiap TOUTKeHT BUIOSITUHMHT
TUIIMK 6GY3 TYMpOKJIapu IapouTuaa fysa Katop opacu 60,
70 Ba 76 cm keHrmurupga 2020-2022 vivnnapna 632 rexrap
MaiigoHaa YTKasuign.

TagKUKOT OOBEKTUAA CYFOPUIaOUTaH TUIMK 63
Tynpokaap: XynyaHuHr 111 Ba IV kaiiup yctu Teppacanapuna
skoiiamrad. IOBuiMaraH TympoxjapZa TyMyC MMKKAOPU
1,2%, xam woBuiaranma 0,91%, ypraua roBwiranga 0,55-
0,86%, xapakatyaH ¢docdop Kam woBuiarannapaa 10,8 mr/
Kr, Y¥pTa Ba Kywiu loBwirannapnga 4,7-5,6 mr/kr, ¢ocdop
36,0 mr/kr. HM Tamwkua 3Tau. CyropuiaguraH YTIoKu-6Y3
Tynpokjaap sca Uupumk, AHrpeH Ba Cupmapé gapeénapuHuUHT
II kalimp ycTu Teppacanapupa >xoilamradH. MexaHUK
Tapkubura Kypa oFup Ba ypra KyMOKJIM Tynpokaap, 50-100
CM KaTJIaM UyKypJAuUTK[a IaFaa-KyM eéTKU3WIraH KaTaamriaap
Te3-Te3 yupaiau. Xaiigaima KamiaMmaa rymyc Mmukaopu 0,9—
1,4%, xyiin kamiamiuapra 6opu6 0,6-0,9 GousHM TauIKuI
aragu. Unpumk Ba AHrpeH napénapuHmur II xaiiup yctu
Teppacanapu, UrypiaHMaraH.

OnuHras HaTWXKaaap TaxJININ. Fyzanu
napBapuIlIanaa Ba XOCWITOPIUKHU OLIMPUILIA
arpoTexXHMK TaJO0MUPJIApHM Y3 BaKTUIA OaxKapuIll SHT MYXUM
oMwulapgaH xucobnmaHagu. TagKMKOTIapHMHT  Gapua
Munmuga xam 6Up XUl arpoTeXHUK Tagoupiap onud 60puian.
Taxxpuba manacuia MyAropam oaaugaH MUHEpa YEUTIap
MWK MebepuHMHT ammadoc 70%, kanuit 50% mrygrop
octura conuuu. Ulyaropnam uunviapu «T6070 New Holland»
TpakTopu Ba II1-3-35 pycymiu myr épmammupa 35-40 cm
YYKYPIUKAA aMaJira olmpmigu. dpra 6axopza (ampes oinja)
ep Taitéprnanub YUrnUT IKWIAY. MaBCyM JaBOMUZA FY3a KATOD
opanapura 5 mapra KyJabTUBaLMs, 2 MapTa UyKyp MIUIOB
Gepuil Xxamzaa 4 mMapra CyFOpMII Ba GOIIKA arpoTagoupaap
amaJsra OmUpUILN.

Taxkpuba pmamacupa Huxomnap 75-80% yHUO UMKMKO,
Fiy3a KaTOpIapu KypUHTaHMUOAH 601UIab KaTop OpaltuKIapu
60, 70 Ba 76 cM KeHIMIMJAA SKWITAH BapuaHTIapra KaTop
opaniMkjapura munutab umkapumiga kabyn kuiamHraHn KXVY-
4B xynpTUBaTOpUAA Xxamaa 76 cMm Katop opacura KXVY-4b Ba
bpe3sepnu KynbTUBATOPAa KOMIUIEKC MIIIOB 6epunau. Katop
opajapMHMU KyJAbTMBaUMsUIallla WMIIUM OPraHJIapUHUHT
KaMpalll KeHIIMTMHKM KaTTa Gynuiinra, 6eroHa yTIapHUHT
TYAUK AYKOTWINILNATA, KATOP OPaCMHMHI YpTacuIaH 3apyp
YYKYpIUKAQ Sramiap OJMMHMINWTA, Fy3a WILM3TApU Kam

IIMKACTIAHMIINTA Ba TYMPOKHM SIXIIM OMIIATUIMULINTA
puIIMII Kepak. TYNpOKHMHT Yordamu 25 MM. JaH KUYUK
3appavanapu 55 dousgan kam, 50 MM Ba YHAAH HVpUKIapU
20 bomsman Ky 6yMaca KyabTUBaIys cubaTiv 6axkapuiaral
neb Xycobar MyMKUH.

BunamMusky, YCUMIMKIAPHUHT — SIXIIU  YCUO-PUBOXK-
JAHMIIMAA Fy3a KATOp Opajiapura MIUIOB OGepUIIHMHT
axamusiT Kattaaup. Ca6abu KyabTUMBALUMSIAA TYMPOKHWHT
XYCYCUSTIIapY IXIIVUTAHUIIY GMIIaH OMP KAaTOPA TYTIPOKIaru
HaM CakJIaHa[Iu, YCUMIUK YCUO-PUBOKIAHUIIN YIYH KyJlaii
IIapouT SIpaTwiIaau xamaa 6erona yraap nykotmwiagu. Bynma
9HT aBBaJIO KYJIbTUBATOPAATY UIIYM OPTaHIaPUHMHT CO3IUTU
Ba COHUTA KUV IbTUOODP KapaTUIII IO3VM.

Katop opacu 60 cm Gynranma KyibTMBaTOpma 5 Ta
ro3maxa, 28 Ta KKO, arap yT 6ocran gana 6yica, 20 Ta KKO
Ba 8 Ta MMYOK YpHATUINO, KaMy I OpraHu Kamuaa 33 ta
6y, kKatop opacu 90 cM 6yaraHga 5 Ta Fo3mamka, 32-34
ta KKO, 6erona ¥t TapkajiraH MaimoHaa 8 ta muuok 24-26 ta
KKO, >xamm 37-39 Ta il opraHy YpHATUIULIN JIO3UM.

FysanuHr yCyB maBpu MOOaiiHMAA TYMPOK Ba MKJINM
apouTUAAH Kemub umkuO TYPT-Gern mMapTa KyabTUBAIUS
YTKaswiagy, yd-TYpT Mapra draT ONMHAAM Ba MKKU-YU
Mapra YFUT connHanu. By arpotagoupiapHMHT xap Kajicucu
aoxMaa-aJoxyaa yrkaswiaguran Oyiaca, arperat MaBCyM
maBomuga ganara 10-13 mapra Kupm6 umkamu. Arperar
Janara KaHYaIMK KYII Kupca TYNPOK IIYHYAIMK KYII
3uwiamagu, YCMMINKIApHU MMKACTAaHUIIM OPTaau, IaxTa
eTUIITUPUIN XapaskaTiaapu ommb Ketamu. ByHpmail xomnapra
TV KYIIMaCTMK yIyH MyMKMH Kaap TYp/Iv arpoTagovpiIapHu
GUpPIAIITUPUO GaskapuIll TABCUS STUIAIN.

(KXVY-4B) 4 kaTopnu cesuikajap GujiaH SKMUITaH KAaTop
opasmuru 60-8ku 90 cM OYATaH SKMHIAPAA BEreTaTCus
IaBpuaa Fy3a Ba 6GoOLIKA MIUIOB GepuiamuraH SKUHIAPHU
KaTOp opajapura WIUIOB Gepuil yYyH MY/DKaJUTaHTaH.
KynmpTuBaTOp CyroOpmiaaurad JexKOHYWINKIA KYTaHWIaIu
xXamaa KyAuparud omepaTiusuiapHy OaskapuiiyM MyMKMH:
6GeroHa VTIapHM TO3ajall, ysI Ba KATOPIAPHMHT  XMMOS
30HajIapuaa TYMPOKHM IOMIIATUIN, KATOP OpaJMKJIapuaa
TYIPOKHM  IOMIIATUIL, CYFOPUII OKYSKIAPUHM  OJIUII
Ba VFUTIApHM KAaTOPHMHI €H TOMOHMIa €KM KaTopura
SKOMTAIITUPUIIIAH MOOpaT.

Typiu KaTop OpauKIapuaa Fyy3a mapBapuiniam 6yinya
TagKUKOTIAp TONIKEHT BUTOSTUHVHT TUTIVK 6Y3 TYTIPOKIapu
mapoutuza rysa karop opacu 60, 70 Ba 76 cM KeHIIUTUAA
2020-2022 rinnnappa YTKasuign.

Fy3anu mapBapuiuianga Ba XOCWILOPAUKHY OIIVMPUILIA
arpoTexXHUK TagOouUpIapHu Y3 BaKTUOA Gaskapyill SHT MyXUM
oMmwinapgad — xucobnaHagy. TagKMKOTIapHMHT  Gapua
Jinnuma xam 6Mp XM arpoTeXHMUK Taaéupiap oanb 60puimn.
Taxkpmba mamacuaa NIyaropian onayaaH MUHepasa YEuTaap
WUIMK MebepuHMHT ammadoc 70%, kammit 50% nryarop
octura comuau. Ulyaropnam nnutapu «T6070 New Holland»
Tpaktopu Ba I15-3-35 pycyman turyr épmamuaa 35-40 cm
YyKYypAMKOA aMara Omupwinu. Idpra 6Gaxopma (armpemrm
oiinpa) ep TaiépaaHMO UUTUT SKWIAM. MaBCyM JaBOMUAA
Fy3a KaTOp oOpajapura 5 mMapra KyJabTMBAIMS, 2 MapTa
YyKyp MIUIOB Gepuin xamzaa 4 Mapra CyFOpuIl Ba OOIIKa
arpoTazbupiap aMasra OmpuUIIn.

Taxkpmba pmamacupa Huxowtap 75-80% yHUO uYMKMO,
Fiy3a KaTopiapy KYypuMHTaHUAAH 60111ab KaTop opainkaapu
60, 70 Ba 76 cM KeHIIMIa SKUJITaH BapuaHT/Iapra KaTop
opamuKgapura uinrab uMKapuinga  Kabyn  KMIMHTaH
KXVY-4b xkynpTMBaTOpmza xampa 76 CM KaTop opacura

&
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KXV-4Bb Ba (pesepan KyabTUBATOPAA KOMIUIEKC MIIIOB
6epwinn. Ty3a mapBapunuiamzga
KYIaHUIaguraH Xap 6uUp
arpoTamoup FY3aHMHT  YCUIIU
Ba PUBOXJIAHMIIMIA Typauya
TabCUP STUILN KyTIrMHa
ajzabuétnapma Y3 akCUMHM TOITaH.
Maskyp  TagKMKOTAA  Typiau
Katop opanukjgapura KXVY-4b
Ba (pesanu KyabTUBATOpPIAPHA
MIOUIOB  Oepuil  xamjaa Kyuar
KTMHAUTMHYHT FYy3aHMHT
ycub PUBOKIaHUILIUTA
Tabcupy Ypranuaayu. OnyHraH
MabIymMoTIapra Kypa 76 cm
KaTop opanukjaapupa - Fysa
rapBapuuuianaa KaTop
opasmgnapura KXV-4b xampa
dbpesepm  Ky/IbTMBATOPIAPHU
KOMIUIEKC Ky/jlaraHza fFy3aHMHT
ycub pUBOXKIAHUIINTA MKOOMIT TabCUp 3TUO, BereTaTun
OpPraH/IapMHMHT SIXIIY PUBOKIAHUIIN TabMUHIAHIN.

Typau KaTop opanuKkaapuaa Fysa napeapuiiam 6yinua
TagKUKOTIap TOMKEHT BUITOSITMHVHT TUTIUK 63 TYTIpOKIapu
mapouTuza rysa katop opacu 60, 70 Ba 76 cM KeHIIUTUAA
2020-2022 finnnapga YTKasuign.

Fy3aHm nmapBapuiiania Ba XOCUAAOPANKHY OMIMPUIIIA
arpoTexXHUK TafOMprapHu ¥3 BaKTHUOA 6askapyuIl SHT MyXUM
omMmiapialn  xucobnmaHamy. TaaKMKOTIApHMHT  Gapua
Jinnaa Xam 6Mp XUl arpoTeXHUK Taadupiap oamd 60puian.
Taskpuba manacuma UIyaropaaml ongugaH MUHepat YFUTIap
MMk MebeépuHmMHr ammadoc 70%, kanmit 50% urygrop
octura conuuau. Ulyaropnam nuviapu «T6070 New Holland»
TpakTopu Ba II5-3-35 pycymau rmayr épmamupa 35-40 cm
YYKypIMKAA aMmajira ommpuiau. Ipra 6axopma (ampen
oiupa) ep TainépaaHmM6 UUTUT SKWIgM. MaBcyM IaBoMuIa
Fiy3a KaTop opangapura 5 mapra KyJbTMBATLMs, 2 MapTa
YyKyp MIUIOB Gepuin xamzaa 4 Mapra CyFOpMII Ba 6GOIIKA
arpoTaznoupaap aMmasra OmupuIIn.

Taxxpnba panacupa Huxomwnap 75-80% yHUO 4YuKUO,
Fiy3a KaTopiapu KypMHraHUAaH 60111ab KaTop opanukiapu
60, 70 Ba 76 cM KeHIMIMAA SKWITAH BapuaHT/Iapra KaTop
opaiMKJjiapura uiuiab uukapuinga Kabyn KwinHran KXV-
4B xynpTMBaTOpMaa xamaa 76 cm Katop opacura KXY-4b Ba
(bpesepau KynbTUBATOPIA KOMIUIEKC MILIOB Gepungu. Fy3a
napBapuiriamga KyJUlaHWIagurad xap Oup arporamoup
FY3aHMHT YCUIIM Ba PUBOKIAHUILNATA TYpAMUYa TabCUp

18-20pm

90 cM TH3HM/IA

1-paCM. YHMBGPC(UI naxmauuiuk Kyjiemueamopu

STUIM KYNTMHA amabuétiapaa ¥3 akCMHY TOMraH. Maskyp
TaAKUKOTAA Typau Kartop opanukiaapura KXV-4b Ba
¢dpesanu KynbTMBATOpIapAa MIIJIOB GepuIl Xamaa KydaT
KTMHIUTMHVHT FY3aHUHT YCUO-PUBOSKIAHUIINTA TabCUPU
ypraumngu. OnuHraH MabIyMoTiaapra Kypa 76 CM KaTop
opanukaapuaa Fysa mapBapuuuIanifa KaTop opaMKjaapura
KXV-4b xampa ¢pesepian KyJbTUBATOPIAPHM KOMIUIEKC
Ky/uIaraHia Fy3aHyHT YC1b pUBOSKIAHUIIINTA MKOOWIT TAbCUP
9TU6G, BEreTaTUB OPTAHJAPUMHUHT SIXIIM PUBOXKIAHUIIN
TabMUHIAHAN.

Hatwkama ymby ycyn KyLIaHWITAH xXamaa Hasapuit
KyuaT Kamyuuanry 90—-100 MuHT Tyr/ra 6YIraH BapuaHTIA
1 ceHTS6pb XonaTuma Kycak coHu 14,1 MOHAHM TaIIKAIT
9TM6 HasopaT BapMaHTIapyUAaH 2,1-4 nmoHara Kym Kycak
TYIIaraHy MabayM 6ynan. YeuMaukauHr 63 76 cM KaTop
opanukaapura KXV-4B Ba dpesepnu KyJabTUBaTOpIapaa
KOMILJIEKC UIIIJIOB GepUITaH xamMia Ha3apuii KyuaT KaTMHIAUTH
120-130 muur Tyn/ra 6ynran BapuaHtma 103,5 cM. HU
TalIKWI Kuinb, HasopaT BapuaHTaapuman 13,7-4,4 cm. ra
IOKOpUINUTY (EHOJIOTUK Ky3aTyB Tax/IM/uiap HaTyvKalapuaa
aHUKJIaH[IN.

Kunuiok XYPKaIUK VCUMIMKIaPUHUHT Yyenb-
PUBOXKIAaHULIVHUA yemy6uit SKUXATOAH aHMKJ1a0
6opuill, sIbHU (GEHOJOTUK Ky3aTyBJaap VYTKa3UIl MIMMUIA
TaAKUKOT 016 GOpPUII OMWIIAPUHUHT acoOCUii KUCMU
xycobnaHamu.  AHUKCA, FY3aHUHT YCUO-PUBOKIAHUIIA
6Yyitnua Ta>Kpn6anapLLa BereTalys OABPUHMHT xap OuUp
dazacupa YTrRazwamumm €KUM Xap
OMHUHT  GUPUHYU ca”Hacuza
oMb  GopunmMIIM  TYFpUCKUIA
MabIyMOT/Iap KUILIIOK,
XyrKaaurura MYJDKaIIaHTaH
yemy6uit KypcaTmanapzia
KeITUPWING YTUITaH.

TasbKuUILIaa?Oo
YTraHMMu3zex, KUILIIOK,
XYKaIUK TeXHUKaaapu FY3aHUHT
ycub  PUBOKIAHUIINTA, VIIOU3
TU3MMUHUHT IIaK/UIAHUIIM — Ba

18-22 fem

2-pacm. KXY-4F KynivmueamopHuHz uuiioe 6epuul uyKypauau
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3-pacm. KXY-45 ea (ppe3epau Kynvmueamop

6o1IKa 11y Kabu YCUMIMKIAPHUHT BETETATUB Ba T€HEPATUB
OpraHJIApMHUHT MaK/UIAaHUIINUTa GYIraH TabCUPU Typauya.
Iy HyKkTau-HasaphaH TaIKUMKOTIapAa YCUMIMKHUHT Ycub
PUBOKIAHUIINTA KATOP Opacura Typau KyJAbTUBATOpIapAa
UIUIOB GEPUIIHMHT TabCUPU aHUKIA6 Gopwimu. OmMHraH
MabayMoOTIap 1-kafBania KeJITUPUIITaH.

Taxaun HaTwKajlapura Kypa  FY3aHMHT YCuIIM Ba
PUBOKIAHUILIM YUYH 00-XaBO Ky/ail Kelnnu Xamja 1 MIonb,
1 aBryctma XOCwi IOXJapy COHM, Fy3a 6GOII TMOSICMHMHT
Gamangmuru Ypracumaru GapkKHUM KaTOp OpaauKjaapura
TypAM KylIbTMBATOpJApHa MILIOB Oepuil Xamaa KyuyaT
KQIVMHJIUTUHUHT TabCUPU OWIAH M30XJAlll MYMKMH. Yd

VMUK Ky3aTyBjap HaTykacura KaparaHpa, 76 cM KaTop
opacura KXV-4b Ba ¢pesepnu KyJabTMBaTOpjiapaa MIUIOB
GepuiaraHa FY3aHMHT YCUIITY Ba PUBOSKIAHUIIN YUYH 6OIIKA
KaTop opajaMKjapura HucOaTaH MakOy/ MIAPOUT SIpaTUINO
MpoBapAMIa XOCUIIOPIMKKA VKOOUIT TabCUpP KYpcaTan.

Typnu KaTop opanuKJaapyua Fysa napBapuiaiga Xxamaa
KkaTop opanukaapura KXV-4b Ba dpesanu KyapTuBaTOpiapaa
MIUIOB 6epub, nry 6miaH 6upra Hazapuil KydaT KaJIMHIUTU
90-100 muHr tym/ra Ba 120-130 MuHT Tyr/ra KOIgupuo
KypyK Macca Tyruiamm 6yiinua Taxauuiap oamb 60pwign.
OnyHraH MabIyMmoT/Iap 4-pacMaa KeITUPUJIraH.

1 gonHa YCHMIIMKHHHT YMYMUII OFHPJIMTH I'paMM. 3 Hmwiga ypraua
@ 1 1oHA YCHMIHNKHIHT YMYMHII OFUPINTH IpaMM. 2022 ii.
= 1 ;joHa YCUMIIMKHUHT YMYMMI OFUpJIMTu rpaMm. 2021 ii.
® 1 1oHa YCHMIMKHHUHT YMYMHI oFupiauru rpaMm. 2020 ii.
149.2 _—
e 139.8 : 1376 143.7
: 132,03 ’ 130.3
122.2
115.5
90-100 | 120-130 | 90-100 | 120-130 | 90-100 | 120-130 | 90-100 | 120-130 | 90-100 | 120-130
MHHI/Ta | MHHI/Ta | MHHI/TA | MHHI/Ta | MHHI/Ta | MHHL/Ta | MHHI/Ta | MHHI/Ta | MHHLI/Ta | MHHI/Ta
60 oM. 60 cm. 70 en. 70 cmM. 76 cM. 76 e 76 cM. 76 cM. 76 cM. 76 cM.
I I m v A% VI VII VIII IX X

4-pacm. Typau Kyasmueamopnapoa Kamop opanukaapuza uuiios depuul ea Kyuam
KaauHIuUHUHZ KYPYK Macca mynaawuza mascupu
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1-mcadean
Fy3anuHz jicub-pusoxcnanuwu (2022 iiun)
Fyza o
Kamop Kyuam Hun Gape Fy3a 6ow noacununz oa- Ulona Xocun wox conu, Kycaxc | Kycax ouunzanu
opacu Kaaun- contt, JAAHOIUU, CM conit,- 0oHa conu, | Cont, conu
N | em.xamoa oona ’ oona oona | Odona ’
w08 auzu Oona
Munz/ea
bepuwt
acpezamu 1.06 1.06 1.07 1.08 1.07 1.07 1.08 1.08 1.09 1.09
1 60 90-100 6,4 22,1 59,1 89,8 13,4 82 13,2 8,6 12,0 81
(KXV-4F
II | Kyremusa- | ]20-130 6,8 23,6 64,5 99,1 11,5 7,9 121,5 7,8 10,1 7,7
mopu)
I 70 90-100 6,8 23.5 58,7 90,2 15,3 87 13,6 9,5 12,5 87
(KXY-4F
| M 00 130 7,0 243 | 649 | 1004 | 135 | 85 125 | 84 | 111 8,2
mopu)
vV 76 90-100 6,9 23,8 60,5 93,7 15,9 88 13,9 10,4 13,6 92
(KXV-45
VI | Kyremusa- | ]20-130 7,2 24,9 66,3 101,6 13,8 8,4 14,1 9,2 11,5 85
mopu)
VIl 76 90-100 6,8 23,7 61,2 92,4 16,2 89 13,7 11,1 14,1 9,3
(ppesep
Ky1bmea-
mop+K
Vil |  XV-4F 120-130 7,3 25,1 67,6 103,5 14,1 8,6 14,4 9,7 12,1 8,4
Kynvmuea-
mopu)
X 76 90-100 6,8 22,9 59,0 91,4 14,9 87 13,5 9,7 12,6 8,9
(ppesep
X Ky””’mf“' 120-130 7,1 24,5 652 | 1003 | 121 82 13,8 88 | 10,9 81
mop

Xymoca. [ana mapoutuga onub OopuiaraH WMIMMIA
U3JTaHUIJTAPHYHT TaxJIWI HaTuUsKazapura Kypa 76 cM KaTtop
opanukaapuaa Fysa mapBapuiIania KaTop opajukjaapura
KXV-4b Ba (pesepnu KyJbTUBATOPJAAPHM KOMILIEKC
KyJmarasga rysaHu YcuO-pUBOXKIAHUIINTA VKOOUI TabCup

9TU6, IOKOPU HATYDKAIAp Kaiin STwiau. Yy BapuaHTIA
6Up Ty YCUMIMKHMHT YMyMUii OFMpPauru 155,2 rpaMMHM
TalKWI 9T6, HasopaT BapMaHTaapuman 19,1-39,7 rpammra
IOKOPY OYITaHINTY aHUKJIAHIN.
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UOT: 681. 518. 5

AVTOMATLASHTIRISH OBYEKTI SIFATIDA DONNI QAYTA
ISHLASH MASHINALARINING DIAGNOSTIKASI

P.IKalandarov - t.f.d. professor, “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy
tadqiqot universiteti,

H.Sh.Sharifov - doktorant, A.N.Hayitov — doktorant,

"TIQXMMI" MTU Buxoro tabiiy resurslarni boshqarish instituti

Annotatsiya

Magolada turli mexanizmlarning holatini va shu jumladan vaznni nazorat gilishni doimiy ravishda kuzatib boradigan nazorat
tizimlari tasvirlangan. O‘lchovlarni amalga oshirish uchun kuchlanish o‘lchagichlari ko'rib chigiladi, bu yerda qurilmaning asosiy
komponenti o‘lchagich hisoblanadi. U elastik deformatsiyaning kattaligini o‘lchash uchun qulay signalga, asosan elektr signaliga
aylantiradi.

Tenzometrik o‘lchash tizimining matematik modelining tuzilmasi tahlil gilinadi. Modellashtirish uchun MATLAB SIMULINK
dasturi kutubxonasi ishlatilgan. Ish matematik modellashtirishga asoslangan va kompyuterning tenzometrik o‘lchov modelini
yaratishga qaratilgan. Chiqish xususiyatlari tahlil gilindi. Haqiqiy va o‘lchangan giymatning konvergentsiyasini tekshirish orgali
dasturiy ta’'minot modelining o‘lchov anigligi tahlil etilgan.

Kalit so‘zlar: diagnostika, o‘lchash jarayoni, datchik, Uitston ko‘prigi, tenzorqzistor, avtomatlashtirish, matematik
modellashtirish.

OUATHOCTHUKA 3EPHOIIEPEPABATBIBAIOIINX MAIIIVH KAK
OBBEKTA ABTOMATU3ALIUNU

I.U.Kanandapoe — 0.m.H., npoeccop, HayuonanvHelii uccnedosamensckuii ynueepcumem «TawkeHmMcKuii uHCMuniym uH-
JeHepos uppuzayuu U MexXaHu3ayuu ceabCKoz20 Xo3.iicmea,

X.IIIllapugpos-dokmopaum, A.H.Xaumos —dokmopaum,

«THHUMCX» HUY Byxapckuii uHcmumym ynpaeJjieHust npupooOHsiMuU pecypcamu

AHHOTaUVA

B cocTosiHMM ommcaHa cucTeMa KOHTPOJISI, KOTOPasi TIOCTOSIHHO KOHTPOJIMPYET COCTOSTHYE Pas3IMUHbIX MEXaHM3MOB, BKTHOUAsT
KOHTPOJIb Beca. [IJist MpoBeIeHNSI M3MEePeHMiT pacCMaTPUBAIOTCSI TPeo6pa3oBaTen, Ioe OCHOBHBIM KOMIIOHEHTOM IIpubopa sIBJIs-
ercst jatunk. OH MpeobpasyeT BeNMUMHY YIpyroi nedopmaimm B yoqo6HbIi 1151 MU3MEPEeHMsI CUTHAJ, B OCHOBHOJ 37I€KTPUYeCKUIA
CUTHAJL.

AHanusupyeTcsl CTpyKTypa MaTeMaTUYeCcKOlil MOIe/lIN TeH30MEeTPUUECKO M3MepUTEeNIbHOM CUCTEMBI. I MOOenpoBaHuUs
MCIT0/Ib30BajIach MporpaMmMHast 6mubmoreka Matlab Simulink. Pa6oTta ocHoBaHa Ha MaTeMaTHYeCKOM MOJIeIMPOBAHMM M HAIlpaB-
JIeHa Ha CO3aHye KOMITbIOTEPHO! TeH30MeTPUUECKOI M3MEePUTENbHOIT Mofenu. [IpoaHaa3upoBaHbl 0COGEHHOCTU B €CTECTBEH-
HBIX YCIOBUSIX. TOUHOCTh M3MEPEHMSI IIPOTPAMMHO MOZEIU aHAIM3UPYETCs ITyTeM MTPOBEPKU CXOAMMOCTHU (HaKTUUECKOTO U 13-
MepeHHOTO 3HaUeHMiA.

KirroueBble ¢JIOBa: JMAarHOCTHKA, MI3MEPUTEIbHBIN ITPOIIece, JaTINK, MOCT YUTCTOHA, TEH30Pe31CTOD, aBTOMATI3alLysl, MaTe-
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Abstract

The article describes control systems that constantly monitor the state of various mechanisms, including weight control. For
measurements, converters are considered, where the main component of the device is a sensor. It converts the amount of elastic
deformation into a measurement-friendly signal, mainly an electrical signal.

The structure of the mathematical model of the strain gauge measuring system is analyzed. The Matlab Simulink software library
was used for modeling. The work is based on mathematical modeling and is aimed at creating a computer tensometric measuring model.
The features of the output are analyzed. The measurement accuracy of the software model is analyzed by checking the convergence of
the actual and measured values.

Keywords: diagnostics, measuring process, sensor, Wheatstone bridge, strain gauge, automation, mathematical modeling.

I( irish. Texnik diagnostika mashinalarning  nosozliklarni 0z vagtida oldini oladi va shunga mos ravishda

samaradorligi va sifatini oshirishning eng muhim  uskunalarga texnik xizmat ko‘rsatish va ta’mirlash uchun
yo‘nalishlaridan biri bo‘lib, ta’mirlash ishlarini ko‘paytiradi, = mehnatvaxarajatlarnikamaytiradi.Diagnostikaningengkatta
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igtisodiy samarasi nazoratning mehnat zichligini kamaytirish
va diagnostika vositalarining arzonligi bilan mashinalarning
texnik holati to‘g'risidagi ma’lumotlarning ishonchliligini
oshirish orqali erishiladi. Ushbu vazifalar elektron
uskunalardan foydalangan holda elektr o‘lchash usullarini
go‘llashda va aynigsa avtomatlashtirilgan diagnostika
vositalari mavjud bo‘lganda eng yaxshi tarzda hal qilinadi,
bu sizga master diagnostikaning o‘lchov ma’lumotlarini
olish va gayta ishlashda ishtirokini minimallashtirish va
bir qator istigbolli universal diagnostika usullarini amalga
oshirish orqali diagnostika jarayonini optimallashtirish
imkonini beradi (shu jumladan: vibroakustik, termal, ichki
yonish dvigatelida sodir bo‘ladigan beqaror va vaqtinchalik
rejimlarni tahlil qilish asosida va boshqgalar)., amalga oshirish
uchun mexanik vositalar mavjud emas.

Elektron texnik diagnostika vositalarining eng muhim
funktsional elementlari - elektr bo‘lmagan va elektr
fizik kattaliklarning sensorlari-tashxis qo‘yilgan obyekt
to‘g'risidagi ma’lumotlarning asosiy tashuvchisi bo‘lib,
ikkilamchi uskunalar kompleksini to‘g’ri tanlashga ta’sir
giladi (oziglantirish, kuchaytirish-o‘zgartirish va ro‘yxatga
olish), ya’ni texnik diagnostika vositalarining tuzilishiga,
ogilona aniqlik, ishonchlilik, shovgin immuniteti va
xarajatlarni hisobga olgan holda.

Texnik diagnostika vositalarida elektr chigish signaliga
ega datchiklar qo‘llaniladi, chunki ushbu vositalarning elektr
o‘lchash sxemalari pnevmatik, gidravlik va boshqalarga
nisbatan bir gator muhim afzalliklarga ega: ishlash; o‘lchash
jarayonlarini avtomatlashtirish va diagnostika natijalarini
kompyuterda qayta ishlash uchun qulay shaklda taqdim etish
gobiliyati; dasturlash moslamasi mavjud bo‘lganda o‘lchash
moslamalarining tuzilishini tezda tiklashga imkon beradigan
ko‘p funktsionallik va moslashuvchanlik. kanallar. Shunday
qilib, mashina birliklarining texnik holatining diagnostika
parametrini elektr signaliga gabul qilish va o‘zgartirish uchun
xizmat giladigan sensor diagnostika sensori hisoblanadi.

Dolzarbligi. Datchiklar diagnostika vositalarining
asosiy elementlari bo‘lib, ushbu vositalarni obyekt bilan
boshgariladigan parametrlarni (elektr bo‘lmagan va elektr
giymatlari) diagnostika vositasining kirish moslamalariga
kiradigan elektr signallariga aylantirish orqali bog‘laydi.
Shunday qilib, texnik diagnostika vositalaridagi sensorlar
boshgariladigan fizik miqdorlarni ushbu giymatlarga mos
keladigan elektr signallariga aylantirishni ta’minlaydi, shunda
keyingio‘zgarishlar,ro‘yxatga olishva gaytaishlashjarayonida
vaqt funktsiyasida o‘lchangan fizik migdor shaklida natijalar
olinishi mumkin. O‘lchangan fizik miqdorni elektr signaliga
aylantirish turli fizik jismlarning elektr parametrlarining
tashqi ta’sirlarga bog‘ligligi asosida sensorlarda amalga
oshiriladi. Masalan, metall va yarimo‘tkazgichlarning elektr
garshiligining haroratga bogligligi harorat, gaz ogqimi
tezligi, suyuqlik va gaz oqimi tezligi va boshqgalar kabi fizik
parametrlarni o‘lchash uchun keng qo‘llaniladi. Metall va
yarimo‘tkazgich jismlarining ohmik garshiligining mexanik
deformatsiyaga bog‘ligligini qo‘llash printsipi asosida
strukturalardagi mexanik stresslarni, statik va o‘zgaruvchan
bosimlarni, tebranishlarni o‘lchash uchun sensorlar ishlab
chigilgan va boshgqalar.

Magsad: diagnostika o‘lchash uskunalarining holatini
tahlil qilish, diagnostika obyekti, boshqariladigan muhit va
sensorning metrologik xususiyatlari va ishonchliligiga va
umuman texnik diagnostika vositalariga ta’sir qiluvchi tashqi
operatsion omillarga bevosita ta’sir ko‘rsatadigan sensorni
tanlash. Tensometrik o‘Ichash tizimining dasturiy modelini

yaratish. Chiqish xususiyatlarini tahlil qilish.

Vazifalar: sensorning asosiy xarakteristikasi bilan
chigish giymatining (elektr signalining) kirish qiymatiga
(boshqariladigan parametr) bog'ligligini aniglash, kalibrlash
xarakteristikasi bilan qurish va matematik modelni ishlab
chiqish.

Materiallar. Datchiklarning turli xil turlari va
modifikatsiyalari mavjud bo‘lib, ular turli xil sxemalar va
dizayn variantlari bilan ajralib turadi. Ishlash printsipiga
qarab, elektr chigishi bo‘lgan datchiklarni ikkita katta toifaga
bo‘lish mumkin: generator yoki faol va parametrik yoki
passiv.

Jenerator sensorlarida o‘lchangan parametr to‘g‘ridan-
to‘g’ri elektr signaliga aylantiriladi (yani ular elektr
energiyasini ishlab chiqaradi).

Parametrik sensorlarda o‘lchangan giymat elektr davri
parametriga — qarshilik, indiiktans, sig‘im va boshqalarga
aylantiriladi va sensor elektr energiyasining tashqi
manbasidan quvvatlanadi.

Sensorning asosiy xarakteristikasi chiqish giymatining
(elektr signalining) u kirish qgiymatiga (boshqariladigan
parametr) x ga bog'ligligi bolib, U=kx) kalibrlash
xarakteristikasi bilan belgilanadi.

Eng oddiy holatlarda sensorning blok diagrammasi bir
yoki ikkita elementar transduserni o'z ichiga oladi. Eng oddiy
holatda, u fagat bitta transduserdan iborat bo‘lishi mumkin,
u o‘lchangan elektr bo‘lmagan X giymatini Y elektr giymatiga
aylantiradi.

Umuman olganda, elektr bo‘lmagan parametr
sensorlarining katta gismi umumlashtirilgan strukturaviy
sxema bilan ifodalanishi mumkin. Ko‘rsatilgan elektr davri
elektr signalini chigishidan elektr signaliga qo‘shimcha
aylantirish funktsiyasini bajaradi. Masalan, ba’zi tensometrik
sensorlarda elektr davri tensorezistorning elektr garshiligini
doimiy kuchlanishga aylantirish uchun ishlatiladi.

Masalan, tenzometrik sensorning ishlash printsipini
ko'rib chiging. Nazorat tizimlari turli mexanizmlarning
holatini doimiy ravishda kuzatib boradi va shu jumladan
vaznni nazorat qiladi. O‘lchovlarni amalga oshirish uchun
ko‘plab korxonalarda kuchlanish o‘lchagichlari keng talabga
ega. Qurilmaning asosiy komponenti tensorezistordir. U
elastik deformatsiyaning kattaligini o‘lchash uchun qulay
signalga, asosan elektr signaliga aylantiradi.

Jarayon tensorezistorning kuchlanish yoki sigish paytida
o‘lchash panjarasining garshiligi o‘zgarganda sodir bo‘ladi.
Strukturaviy ravishda, rezistiv transduser boshqariladigan
sirt bo‘ylab tagsimlangan Konstantin yoki plyonkadan (folga)
yasalgan ingichka elastik sim shaklida ifodalanishi mumkin.
Qurilma yuqori aniqlikdagi tortish uskunasining asosiy
tarkibiy gismlaridan biri sifatida joylashtirilgan. U har ganday
elektron turdagi tarozida ishlatiladi: uy pollaridan tortib to
o‘ta aniq laboratoriyalargacha.

Tensometrik sensorlarning assortimenti juda katta,
ular foydalanish doirasini hisobga olgan holda tanlanadi:
kuch va yukni o‘lchash; bosimni nazorat gilish; mashinalar,
avtomobil dvigatellari uchun momentni nazorat qilish.

Ko‘pincha vaznni aniglash uchun quyidagi modellar
qo‘llaniladi:

membran-vagon va avtomobil tarozilarida, tsistsernarni,
bunkerlarni tortish uchun keng qo‘llaniladi;

ustun - ko'p tonnali ogirliklar uchun-avtomobil,
vagon, bunker, shuningdek mexanik og‘irlik uskunalarini
modernizatsiya qilish uchun;

S shaklidagi — osma, bunker o‘lchash asboblari, massa
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dispenserlari uchun.

Shakl bo‘yicha tasniflashdan tashgqari, tensorezistorlar
strukturaviy sezgir element bilan ajralib turadi. Keling, ushbu
sensorlarni batafsil korib chiqaylik.

Folga tensorezistori

Eng keng tarqalgan. Fotokimyoviy ishlov berish usuli
bilan ishlab chiqariladi.

Tensorezistor panjarasi turli xil metall qotishmalaridan
yasalgan bo‘lib, ular etarli darajada sezgirlikni ta’'minlaydi
va shu bilan birga qurilma ishlaydigan izolyatsiya bazasiga
yaxshi  yopishadi.  Supero‘tkazuvchilar  qoplamaning
qalinligi 3-15 mikron. Qarshilik 30-2000 Om oralig‘ida.
Tashqi muhitdan himoya qilish uchun sensor maxsus

gatlam bilan qoplangan. Mahsulotlarning asosiy afzalliklari
simli qurilmalar, mustahkam simlar va murakkab panjara
konfiguratsiyasi bilan solishtirganda eng katta sezgirlikdir.

Tasmali va simli tensorezistor

Germaniy, tellur, vismut yoki qo‘rg‘oshin sulfid qatlamini
slyuda yoki kvartsdan yasalgan elastik izolyatsiya bazasiga
purkash orgali tayyorlanadi.

Bunday kuchlanish o‘lchagichlarining past qalinligi (15-
30 mikron) yuqori harorat mintaqasida dinamik rejimda
deformatsiyalarni o‘lchashda sezilarli ortigcha beradi.
Transduserning tensometrik koeffitsienti 2-4 ga teng va
uning garshiligi 100-1000 Om oralig‘ida o‘zgaradi.

Bu diametri D 0002h-0 5 mm bo‘lgan ingichka sim

1-rasm. Tasmali va simli tensorezistorlar

bo‘lib, u uzunligi 5-25 mm, kengligi 8-10 mm bo‘lgan
ilmoglar shaklida yotgizilgan va qog‘ozga yopishtirilgan.
Uning uchlariga qalinroq simdan 3 ta sim lehimlanadi,
uning yordamida tenzorezistor o‘lchash tizimining zanjiriga
ulanadi. Tel yuqori qarshilik va past harorat koeffitsientiga
mos kelishi kerak.

Kuchlanish o‘lchagichlarining ishlash printsipi

Ishning mohiyati juda oddiy: kirishga quvvat beriladi,
signal chigishdan chigariladi. Chigish kuchlanishi og‘irliklar
uchun og‘irlik o‘lchash sensoriga qo‘llaniladigan yukga
bog‘lig.

Amalda, vazn olchash sensorlarining bir nechta turlari

p i . Moslashuvchan
R 1 taglik
U manba p +S=
R3 R4 »
5 " Chiaish
-Ex
0
-S

gollaniladi - tort va olti simli. Biz eng oddiy - birinchi
versiyada ishlash printsipini batafsil ko‘rib chiqishni taklif

qilamiz.
To'rt simli va olti simli kuchlanish o‘lchagichi Uitston
ko'prigi printsipi asosida ishlaydi. O‘lchov sxemasi

quyidagicha: moslashuvchan substratda to‘rtta tensorezistor
mavjud.Dam olish holatidagi chiqishda + s va—Snuqtalaridagi
potentsial fargning nol giymatini ta’minlash uchun barcha
elementlar teng qarshilikka ega. Tensorezistorni ideal deb
hisoblasak, ogim o‘lchash moslamasining chigish pallasida
ogmaydi. Amalda, strukturaviy xususiyatlar va harorat
farglari tufayli oqim yuki hali ham kuzatiladi.

2-rasm. Uitston ko‘prigi printsipi bo‘yicha qurilgan to‘rt simli kuchlanish
o‘Ichagichining sxemasi

Yukning yuk xujayrasiga mexanik ta’siri ostida egiluvchan
taglik deformatsiyalanadi. Natijada, ko‘prikni olchash
sxemasida 4 rezistorning ishlash parametrlari, shu jumladan
sigish va cho‘zish o‘zgaradi. Quyidagi rasmga e’tibor bering.

Galvanometr ignasi buriladi, bu elektr zanjirining
muvozanati buzilganligini va ogim tenzor rezistorining
chigishi orqali ogishni boshlashini ko‘rsatadi. Moslashuvchan
plastinka asl holatiga qaytadi va yuk tugashi bilan o‘lchash
ko‘prigi muvozanatga keladi.

Aslini olib qaraganda, tensorezistor qo‘llaniladigan

Harakat yo'nalishi Cho'zish

Cho'zish /%h

3-rasm.Kuchlanish o‘Ichagichidagi yukning mexanik
ta’siri ostida egiluvchan taglikning deformatsiyasi
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kuchga nisbatan ohmik qarshilik parametrini o‘zgartiradi.
Amalda, qurilmalar og‘irlik o‘lchash tizimlarida massa va
yukni o‘Ichash uchun keng qo‘llaniladi.

Tensometrik sensorlarni ogirlik ko‘rsatkichiga ulash

Og‘irlik indikatoriga ulanish uchun 4 simli yoki 6 simli
kabelga ega bo‘lgan qurilmalarni ishlab chigarish mumkin.

Agar sanoat tarozilarida bir vaqtning o‘zida bir nechta
kuchlanish o‘lchagichlari bo‘lsa, unda wular parallel
ravishda, maxsus ulanish qutilari yordamida ulanishi kerak.
Shuningdek, ular ko‘plab qurilmalardan iborat tizimni

Ulanish qutisi

Yuk o'Ichagich

muvozanatlash imkonini beradi. Masalan, avtoulovchilar
uchun yuk qabul qilish moslamasi ishlatiladi. Platforma
ikkita yarim platformadan iborat. Har bir platforma to‘rtta
rasm o‘lchagichiga joylashtirilgan. Tenzometrik sensorlar
guruhini ulash uchun ulanish qutilari ishlatiladi. Ular
nafaqat tenzometrik sensorlardan signallarni birlashtirishga,
balki datchiklarning signal pallasiga Kkiritilgan qo‘shimcha
rezistorlar tufayli burchak yuklarini tenglashtirishga imkon
beradi.
Usullar

Og'irlik terminali

W -

1.+ manba;
2. - manba;
3. + sensor signali
4. - sensor signali
5. + teskari aloqa;
6. - teskari aloqa;

BEN - n

4-rasm. Densiometrik sensorlarni og°irlik ko‘rsatkichiga ulash sxemasi

Don va moy mahsulotlarini maydalash va ularni
preslashga oid ayrim ilmiy tadqgiqotlar tahlil etilganda [1-4]
moy olish uchun bitta vintli pressning ishlash jarayonining
matematik tavsifi taklif etiladi, unga ko'ra, vintli kanalda
harakatning o‘rtacha tezligi quyidagicha aniglanadi:

X" 1
V= [V (XX + [ 7,0-X")- +
0 X

n
1+2n

1

- l+n
(dpj X (—dpj (1-x)" [”3”(1 X)- 1}
dz 1+n\dZ 1+

(€))
Shuningdek donning ogsil-lipid fraksiyasini presslash
jarayonining matematik modellashtirish tavsifi ham

keltirilgan.
Uning tenglamasi quyidagi
2 m=1
o 1 mg+lﬁ %8 =—FEu-sin(fr),0< 7 <1,
or Re oy~ yoy|\dy
(2
Chegara shartlari quyidagicha belgilangan:
9(r,0)=0,222 6‘9(0 Do, 8(1,r)=0
3

Yu.P.Matsuk vintli presslarning mahsuldorligi uchun
quyidagi matematik model formulasini taklif gilgan, Q, t /
sutka [5]

10000 100+ W, =My
Opin =Ky - H, (U : Y, )
K(100-W,) 100 @)
Buyerda Q- presslash texnologiyasining foydali ish
koeffitsiyenti

J - bug ‘doydan chiquvchi kepakning foizi;

w, W, W — mos ravishda chikuvchi kamikorma,
mezgi, qaytgan maxsulotlar namliglarining foizlari;

M, M, ,M,, —mos ravishda chikuvchi kepak, mezgi,
qaytgan maxsulotlar moylilik foizlari

Xom ashyoning g‘ovakli tuzilishi orqali yogning harakati
laminar harakat rejimida sodir bo‘ladi va Darsi qonuniga
bo‘ysunadi, deb taxmin gilamiz, unga ko‘ra massa kuchlari
bo‘lmaganda g‘ovakli muhitda suyuqlik fazasining tezligi
quyidagi matematik molel orqali ifodalanadi

Vi(z)=- %gradP(z)

®)
Bu yerda x — muhitning dinamik yopishqoqligi,
k - o‘tkazuvchanlik.
Yuqgorida  keltirilgan ~ matematik  modellashtirish

natijasida zamonaviy ishlab chigarishni avtomatlashtirish
texnologiyalari donni maydalash jarayonini sezilarli darajada
tezlashtirishi va soddalashtiradi. Buning uchun matematik
modellarga asoslangan maxsus avtomatlashtirish tizimlarini
qo‘llash kerak bo‘ladi.

Natijalar tahlili va misollar. Matlab simulink dasturida
tenzometrik o‘lchash tizimini matematik modellashtirishni
tahlil etib chigamiz. Turli xil o‘lchash tizimlarini kompyuter
simulyatsiyasi murakkab avtomatik boshqaruv kuzatuv

L
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Tensometrik o'lchash tizimi

Hagqiqiy doimiy qiymat
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f O'Ichangan

Ostsillograf

Tensometrik o'lchash tizimi

5-rasm. Tenzometrik o‘Ichash tizimining matematik modelining tuzilishi

tizimlari bilan ishlaydigan mutaxassislar uchun muhim
vositaga aylandi. Modellashtirishga murojaat gilishning eng
keng tarqalgan sabablari tadgiqotni eksperimental amalga
oshirishning mumkin emasligi yoki haqiqiy tizimni sinovdan
o‘tkazishning haddan tashqari xarajatlari [5].

Olchov  tizimlarini  modellashtirish oziga  xos
xususiyatlarga ega, chunki bunday muammolarni bir nechta
diskret o‘zgaruvchilar yordamida tasvirlab bo‘lmaydi, ammo
matematik funktsiyalardan foydalanganda ularni yaxshiroq
tushunish mumkin. O‘lchov tizimini modellashtirishga misol
sifatida tenzometrik o‘lchov tizimining matematik modelini
yaratish mumkin [6].

Ushbu muammoni hal qilish uchun MATLAB, PYTHON
va boshqalarning professional paketlaridan foydalanishingiz
mumkin.

O‘lchov ko‘prigi odatda romb shaklida tasvirlanadi,
uning tomonlari elkalar deb ataladi va elkalarining ulanish
nugqtalari ko‘prikning tepalari yoki tugunlari deb ataladi.
Doimiy kuchlanish manbai bilan ishlaydigan Uinston ko prigi
uchta funktsional gismdan guruch iborat (2-rasm) [7].

Bu kuchlanish manbai U, ko‘prikni tashkil etuvchi tortta
rezistor ( R, R, R, R) va yuk rezistorini 0z ichiga olgan
ro‘yxatga olish davri R, . Quyidagi tenglamalarda R_m=c
mos keladi, shunda ko‘prikdan ogib o‘tadigan ogim yukga
yo‘naltirilmaydi. Bunday holat ko‘prik sxemasidan signal
elektron kuchaytirgich yoki analog-ragamli konvertor (ADC)
kirishiga kirganda kuzatiladi. Uinston ko‘prigining chiqish
kuchlanishi (B va D nuqtalarining kuchlanish farqi) (6)
nisbati bilan aniglanadi.

_ Ry R,
Uchiq = Ukirish [m - m] o

Tensorezistorlar ~ odatda  olchash ~ moslamasidan
tashqariga chiqgariladi va tekshirilayotgan obyektda
joylashgan bo‘lsa, ko'prikni to‘ldiruvchi rezistorlar odatda
olchash  moslamasida  joylashgan.  Tensorezistorlar
ko‘prikning vyelkalariga ketma-ket, parallel va aralash
ravishda kiritilishi mumkin [8]. Keyinchalik MATLAB
funksional blokida tavsiflangan tenzometrik tizimning
matematik modeli ishlab chiqgiladi. Ushbu model MATLAB
funktsiyasi dasturi yordamida yaratiladi. U tensometrik
tizimning chiqish kuchlanish modelini tavsiflaydi [9]:

Xulosa.

Ushbu maqolada texnik diagnostika vositalarida elektr
chigish signaliga ega datchiklar to‘grisida ma’lumotlar
yoritilgan. Diagnostika o‘lchash uskunalarining butun
majmuasidan eng og‘ir operatsion sharoitlarda sensorlar
diagnostika obyekti, boshqgariladigan muhit va sensorning
metrologik xususiyatlari va ishonchliligiga ta’sir qiluvchi
tashqi operatsion omillar va umuman texnik diagnostika
vositalarining bevosita ta’siri tufayli mavjudligi ifodalangan.

Uitston ko‘prigiga 4 simli ulanish sxemasidan
foydalanganda, ko‘prikning quvvat zanjiridagi simlar
va aloga ulanishlarining qarshilik barqarorligi omili
ko‘prikning buzilish o‘lchovining o‘lchov shkalasiga ta’sir
qilishi, bu esa o‘lchov xatosining tizimli tarkibiy gismini
(masalan, sensorni sozlashda hisobga olinishi mumkin),
shuning uchun va qo‘shimcha harorat xatosi olub keladi.
Shu magsadda tenzometrik o‘lchash tizimining matematik
modellashtirilishini amalga oshirish zarur bo‘ladi. Misol
tarigasida MATLAB SIMULINK dasturi kutubxonasi yordamida
tenzometrik o‘lchash tizimining modeli ifodalangan.
Osilogrammalar yordamida chigish xususiyatlari turli xil
kirish giymatlarida haqigiy va o‘lchangan giymatlar olingan.
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HACOC ATPETATJIAPUOA KABUTAIOUSAHUHTI 3JIEKTP
OHEPTUA UCTEDMOJINTA TABCUPU

P.JK.Bapamoe — m.¢.H., douenm, 5.3.Yynnuee — PhD, B.K.Ycnamdunos — accucmenm, “TowikeHm uppuzayus éa KUuLI0K
XyycanuzuHu mexaHuzavyusaaw myxaHoucaapu uvcmumymu” Munnuii madkukom yHueepcumemu

AHHOTaLVSA
Viby Makosaia HacoC arperatmiapyuaa KaBUTamys XoCui 6yui cababiapy Ba S1€KTP SHEPTMSI UCTEbMOJIATA TAbCUPYHY Talll-
XUCIAN TU3MMWHY UITab YMKUII Oyiindya Ha3apuii Ba SKCIIEPUMEHTA/ TagKUKOTIAp HaTYDKaaapyu Keatupuiarad. KaButanmsam
yryaiiia yra KUIMK CUFMMHM YiTuall JaTauruaan GoiigasaHuiin camapainy 6Yim6, yirdain aHUKJIUTY I0KOPY Ba HApXM ap30H OY/raH
Vuaiil Ba Ha30paT KWINITHMHT TEXHUK XapaKTepUCTUKACU KeTTUPUIITaH.
Kanur cy3nap: Hacoc, mydakua, 601IKapuIl, KaBUTALMS, YI4yalll, MHTEe/UIEKTYas YIdail TU3UMM, JaTUMK, MUKPOKOHTPOJIIED,

CTaTUK 6OCI/IM, KOHOEHCATOP.

BJINAHUE KABUTALIVNA B HACOCHBIX ATPETATAX HA IIO-
TPEBJIEHUE 3JIEKTPOOHEPI'IU

P.JK.Bapamos - K.mn.H., douenm, 5.3.Yynnuee — PhD, B.K.YcHamouHos — accucmenm, HauyuonansHbslili uccnedosamensckuii
yHueepcumem «TawKeHMCKULl UHCMUIMYM UHM¥EHEPOE UPPUAUUU U MeXAHU3AUUU CeJ1bCK020 X035licmea»

AHHOTaU S
B maHHOII cTaThe MpeACTaBIeHbl pe3y/IbTaThl TEOPETUUECKUX U IKCIIEPUMEHTATbHBIX MICC/IEMOBAHNIA 110 pa3paboTKe CYCTEMBbI AV~
arHOCTMKU ¥ MIPUYMH BOSHMKHOBEHMSI KaBUTALIMM B HACOCHBIX arperarax. [Ipy KaBUTalMIOHHBIX M3MEPEHMSIX, IPECTaBIEHbI TEXHN-
YeCKMe XapaKTePUCTUKI U3MEPEeH S M KOHTPOJIS 3¢ (HEKTUBHOCTM C BLICOKOI TOYHOCTY M3MEPEHMS M HM3KO# CTOMMOCTY C UCIIOb30-

BaHMEM CBEPXMaJIbIX NATUMKOB M3MEPEHMA €MKOCTH.

KnroueBsbie c/ioBa: HaCoC, ITy3bIPbKU, YIIPABJI€HME, KaBUTALVS, ISMEPEeHNe, HTEeJUIEKTYa/IbHasI M3MEePUTE/IbHas CCTeMa, CTaTu-

Yyeckoe naBJieHre, KOHJIeHCAaTOop.

INFLUENCE OF CAVITATION ON THE CONSUMPTION OF
ELECTRIC ENERGY IN PUMPING STATIONS AND AGGREGATES

R.]J.Baratov - associate professor, Ya. E. Chulliev - PhD, B.K.Usnatdinov-assistant,
National Research University "Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”

Abstract
This study presents the results of theoretical and experimental research on the development of a system for prediction of the
causes the causes of cavitation in pumping units. In cavitation measurements, technical specifications are presented for measuring
and controlling efficiency with high measurement accuracy and low cost using ultra-small capacitance sensors.
Key words: buble, pump, control, cavitation, measurement, smart measurement system, sensor, static pressure, capacitor,

block diagramm.

QOO

Kupmu. V36eKxnCcTOHHHAT CyFOpUIaAuTrad
epraapuHMHAT 60 Gomsura SKMHY HACOC CTaHIMSIapU
épmamua cyropunamnb, ymoéy tusumaa 43 ta iupuk, 1600 maH
optuK ypra Ba 30000 jaH OPTUK KMUMK HACOC CTAaHLMSIApPU
MaBXXy/[l Ba YIADHUHT MWIIUK CyB y3aTuiim 60 Map. M° qaH
OPTMKHM TAIIKWI 3TMOKAa. Hacoc craHumsiapy TOMOHUIAH
MUCTebMOJ KUIMHAETTAH MVJUIMK JIEKTP SHEPTUS MUKIOPU
8-10 mupa. KBTxcoaTHM TALIKMI KUIMO, MaMIaKaTMMMU3Ia
KaMyM  MIIab UMKapuiaéTraH SJeKTP SHEepPrusiHUMHT 23
dousmra ermokpa. Hacoc cTaHUMSTITApUHMHT SHEPTUS
caMapafiopJIUTMHY  OIIMPUILI Ba yaapaaH Qoiimanaduil
XapaXaTaapyuHyM KaMaiTUPUII, IIYHUHTAEK, HACOCTapHUHT
doiimanu nim ko3pduULeHTUHY OMMPUIIT MyaMMOHU YYKYD
TaxXJIWJI STUII Ba WIMMUI TaAKUKOT YTKA3WI, SIHTM YIdail
Ba MHGOPMAIMOH TEXHMK BOCUTaJapaaH (oiigaJTaHUIIHN
Tako30 3TMOKAa. IOKopuaa Kaig STWiIraH MyaMMOJapHU

VMKOOMIE Xaj STUIILA HACOC CTaHIMSUIapuaa Xap Xuia Gusmk
TabyaTtra sra GYNraH KaTTAJIMKIAPHM Vyauall Ba Ha3opaT
KWIVITHUHT ~ (3JIEKTP, MAarHUT, MeXaHMK, T'MIPaBIuK Ba
X.K.) MHTE/UIeKTyaJ JATYMKIAPUHWHT aBTOHOM 3JIEKTD
MaH6augaH TabMMHIAHAAUTAH SIHTM aBJIOJVMHM MILIA0
YMKUII 3apyPUSITUHY Taiiao Kuiamokaa [1, 2, 3,4, 5, 6].

Cyropui Tusumiapyuaa oiiganiaHaéTral KaTTa KyBBaTIU
HAcoC arperatiapuia 9JeKTp SHeprus WCTebMOIMHUHT
optuiny Ba doigany uil Ko3GOUIMEeHTUHUHT ITacaiuimra
oMb KemaguraH acocuit cababmapmaH 6upyu 6y KaBUTAIUS
skapaéHuaup. Hacoc arperaTiapuia CyBHUMHT CTaTUK 6OCUMU
CYBHMHT OYyFIAaHMII OOCUMMIAH KUUYMK OVITaHZA CyBIa
XKMM YHYQIMK KaTTa GYIMaraH 1map makiauaari Kyiumaru
1-pacMmpa KenTUpWITaH cMHTapy mmydakiap naimo 6ymanu [1,
5,6, 13].
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1-pacm. Kasumauus x»capaénuda xocun 6ynraduzaun nygaxaap

byHmaii mydakimap XoCwi GYIUIN XOmucacu KaBUTALVS
nmeiimnany. Hacoc kamepacu muypaa maimo 6yniraH GyHmait
mydakiap kaTTa 60CUM OCTMIA HAcOC Mappakiaapura &Ku
KaMepaHMHT MUYKM KUCMUTA YPUIMO Epuiauiny okubaTuma
3ap6 TYAKMHM XOocua Gymamyu. 3ap6 TYIKMHIApM KarTa
sHeprusara 9ra OyaraHaurM cababauM MeTa/UTHMHT 103a
KUCMMHIM eMypaay Ba HAcOC MappaKJIapyHUHT Te3/a UIIJaH
yuRuImra cabab 6ymamm [12, 14, 20].

KaButanys skapaéHUMHUHT MaiA0 GYIMIIVMHY ONIVHIAH
TalIXMCIAN Kya Mypakkab TeXHMK Macajga XycoGiaHau.
[IyHVHT YYyH XO3UPTM BaKTAA KaBUTAIMSIHM Yiauanl Ba
Ha30paT KWINII TUSUMIAPUHA UIILIA0 YMKUIIAA KaBUTAIS
okMbaTHIa 103ara Kesagurad GuU3uK xoaycanap, KyMaaaaH,
ITOBKMH, BUOPAIIVS Ba HACOC KaMepacK/ia TeMIepaTypaHuHT
y3rapumy Kabu TapaMeTpiapHyM Yiauanm OpKauu  Yirdar
aMajira OMMUPUIMOKIA. X03UPTrY KyHa ITYHAA KaBUTaIUs
okmubaTiapuma io3ara KemaguraH GU3KMK sKapaéHaapHU
YaJam opKaiy KaBUTALMSHU TAIIXMCIANTHUHT OGMpP KaHua
ycymnapu MaBxyp, [7, 8, 9, 10, 11].

AMMO GyH[aii ycy/uiap OpKaM KaBUTAIMS sKapaéHUHU
YJam Ba HasopaT KWINMII camapacu3 6ymmnb ymby ycymuiap
KaBUTAIlMs OKMbaTHUOa fo3ara KejlaJuraH MappakaapHUHT
eMUPWINIIT JaBPUHM KaMaiiTupa oiMaian.

Marepuasiap Ba yoryomap. ByryHru
MUKPOITEKTPOHMKA, CYHbUII MHTE/UIEKT Ba MHGOOPMAIMOH
TEXHOJNIOTUSJIAD ~ PUBONKJIAHTAH  JaBpAa  yadam — Ba

Ha3opaT TUBMMIAPMHM  VHTEJUIEKTYLIAIITAPUIL  Ba
MMKPOKOHTpOJUIEepaapaat Qoiigananui ymoy coXaga KeHr
VMKOHMSTIAD sSpatuaMokaa. LIyHuHT yuyH myamuiidmaap
TOMOHUJAH HACOC arperatiapia KaBUTAIMST XOCUI OYImII
cababyHM yauamr Ba HA30pAT KUIUIIHWHT VHTEIEKTYal
TU3UMM UIUTA6 YMKWITaH Ba 6ab3y GMp SKCIIepUMEHTIAp
yTKkaswiraH [1, 2, 3, 6, 19].

Hacoc arperamiapypa KaBUTAlMs  XOCWMJI  GYymin
skapaéHuaa TeruuumM o3aga nydaxkdamap maimo 6yia
6onuiaiiay Ba 6yHaai KKK Yaaamra sra 6yiras mydaxkdanap
MUKIOPVHY aHUKJIANTHYHT 3HT caMapay yCyIuIgaH Oupu
CUFMMJIM JaTUYMKIapAaH Qoiigananuin Xucobaanamm [3, 5, 6,
15, 16].

AMMO KaBUTAIMSHM YIdamga XoCwi GYIagural CUFUM
KUMaT Kyma KUUMK OYnmmub6 KyByp Yimuammra OGOFIUK,
paBumiga 6up Heua 10pF maH 6up Hewa 100pF rava Gymmmm
MYMKMH. ByHIai KUMYMK CUFMMHM MAaBKyn OViaraH yiauan
acbobmapuga YIYANIHMHT WMMKOHM ¥yK. LIyHMHT y4uyH
MyauMdyap TOMOHMAAH 3aMOHABUIT MMKPOKOHTPOJLIED
MMKOHMSTIApuAaH (oiigananrad xonga KUIMK CUFMMIAPHA
yoyam cxemMacu WILIA6 YMKWITaH OYinb6 WHTe/UIeKTyal
yoyam Ba Ha3opaT TU3MMMHM MUINLIA6 YMKMIIAA acoc
6yamokma. Kyitmpmaru 2-pacMpa  KMUMK — CUFMMJIAPHU
VIYAITHMHT I0KOPY DPyXCaT ITWITaH KUMAT Ba YU3UKJIU
CTATVK XapaKTePUCTHUKATa 3Ta 6Y/IraH JaTYMKHIHT CTPYKTYPa
cXeMacy KeJTUPUITaH.

JHOIM TYFPHJIAruy

PMOS .
Yauam acooom

KY4Yal THPru4u

V‘Ilﬂ(l‘llll

JHOUIH TYFPHJIArHY

PMOS

Viuanaguran
CHFUM 1
r] C
s
~Tok
Hamyna Ky4alTHPIrHY
(3TaJ10H) CHFUM
[]1C2
U =
~ Tok
Ky4alTHpru4

?

2-pacm. IOKopu pyxcam 3muJjieaH Kuiimam 6a Yu3sukjau Xapakmepucmukaza 32a CUurum/iu
damuukHuHez CmpyKmypa cxemacu

Vuiby cTpykTypa cxemana ymuaHagurad curum Cl Ba
HaMmyHa curuM C2 KOHAEHCATOPAapHUHT OUTTA 3/IeKTPOLU
yMmyMuii 6y116 yHra MaH6amaH 6vp X1 KyWIaHUIIT GepUIaain.
KoHpeHcaTopnapHyMHr 6olIKa 2/€KTPOAJIapyM 3ca  TOK

Kyvyaitupruwiapura yiaaHagu. TOK KydyaTMPrUwiapUHUHT
YyuMKUI curHaiapu sca PMOS puomnm Tyrpuiaruuiapra
y3aTuIadM Ba y3rapmac TOKKa y3rapTupuiamyu. Ysrapmac
TOKKa y3raptupuuiga PMOS OuMOAMHMHT XOCUT KWIaUTraH

A
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KUILITOK XV>KAJIUTUHU 3JIEKTPJIAIITUPULI BA ABTOMAT/IAIITUPULI

IIOBKMHM KaM 6yiaranamru cababmu IIyHAai AuoagaH
doitpananunanu [3, 4, 17, 18].

Tamky Cesrup 3SJeMEHTHUHT 3JIeKTpP CXeMacu OIuit
nuddepeHuaniopun cxemagaH ubopar 6YaMO YHMHT
cxemacu 3-pacMmja KelITUPUITaH.

i(t)

— |5 o
M
U ¢ R U
KHP iR YUK
& 0

3-pacm. RC duddeperuyuannosuu cxema

Viiby auddepeHInaioBUs  STeKTP
YMKUII CUTHAIY KyWIAHUII Kyuaarura TeHr:

3AH>KMPUHWHT

U...(B) &
< T >
5B

dUKPl
Uy =R-ig :R'Cpr
)

IIyHMHT YIyH MHTEIIEKTyal YaJanl Ba Ha30paT KUIMUII
TU3UMU Ce3TUP EMEHTU UMKUII CUTHATMHUHT BakT 6Yiin-
ya ¥3rapuul rpaduxiapu Kyitugaru 4-pacMaa KeaTupuiral
KypuHUIIAA GYnanu.

JKCIepUMeHTal TaAKUKOTIap YTKasumaa aubdepeHn-
aJutall cxemacu TYFpu 6ypuyakam uMITyabciu 16 MI'1 yacTo-
Tajau MaHbagaH KYy3FaTUIN.

I0kopuna kentupwmirat (1) ndonagad MabrymMKu, UG-
(bepeHIIMamIaLT CXeMACUHMHT YMKUII CUTHAIM KOHIEHCATOD
curymu C_ra TYFpy nponopuyoHat. [llyauHr yayH KoHeH-
caTop curumuHU laycc KOHYHMUra 6MHOAH Kyiuaarmuya €3a-
MU3:

a (2)

By epna E - anexTp MaiifoH KywiaHrauamru, (B/m), e -

abCoJTIOT 3JIEKTP CMHTAMPYBUAHIINK, S — 103a (M?), Q — 371eKTp
3apsn, (Km).

Vin6y gopmysnaga KaBuTanys Tydaiiiu XaBo mydakdacu

U wpaa | --‘“-——______

Baxkr(t)

U

ErTS

papna v e e e e ..

Baxkr(t)
T =10-RC

4-pacm. RC duddepenuyuannosuu cxeMaHuHz YHUKULL CUZHATU
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naigo 6YImimm KyBypIaru cyB-xaBo HUCOATMHM Y3rapTupa-
IV Ba YHU MHOGATTa ONNII YIyH 613 Kyitngaruya kosbduim-
€HT KUPDUTAMM3:
p=Vn
4 3)
Vinby koadduieHTHM MHOGATTa OJNTaH XOJma Ce3TUp
97IeMEeHTHVHT CUFVMMUHY TOTTaMM3:

_m-(R+a)-g,-[k-g,+&,(-k)] 1
- d+2(R+a)-sing

C

“)

By epma R — sipuM IWIMHAPAAH MO0PAT KOHIIEHCATOD
IJIaCTMHKAacK paguycu (M), | — KOHZeHcaTop IUIacTMHKACK
y3yniuru (M), d — TracTuHanzap opacumaru macoda (M), a —
KYBYD KaJIVHIUTHU (M), ¢— UKKUTA Paguyc opacuaru 6ypyax.

JKCIlepMMeHTal — TaAKUMKOT HaTwkanapu. [pabuxnan
MabIyMKM, HACOC arperatujia KaBUTaLysl KO3IpdULIMEeHTU
Hacoc arperatuaa KaBurtamys KoabduuyenTu k=10 ¢pousumn
TalIKM/ 9TCa, KyBBAT UCTEbMOAMHMHT 27 Qomsra opTUIIN
€KV YMKUII KyBYpuIa cyB capduuuHr 14 pousra Kamanuim
aHMUKJIaHAN.

Maxcyc sicanrad KyJyaiTupruuiap épramMmuia Hacoc arpe-
TaTUHUHT CYPUII KYBYPUIATM CUFUM Y3TrapuIIM TagKUKOT-
napu o6 6opmiay. JKCIIePUMEeHTaNI TaIKUKOTIAp acocuaa
Yoy Yyryail yCyaIMHUHT HUCOMIT XaTOMUTY  XMCOOMaHau Ba
YHUHT rpaduru 5-pacmzaa KeaTupuiraH.

I'padvkiaH MabIyMKM YIuaHa€TraH CUFUM [Mara3soHu
10 n® man 100 n® rava 6ynraHma MakCMMyM HUCOMIT XaTo-
JMK 1,5 GOM3HM TAIIKWIT STON.

Xynoca. Myamnmmdnap TOMOHMIAH Takaud STuIaéTraH
TeXHMK euMM KaBUTALMSIHM YIdyall Ba Ha30paT KUAMIIHYHT

%
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o8] Vauanaérran curum Cy (n®)

oo ©®

Lo e

451
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4-pacm. RC dudepenuyuannosuu cxeMaHuHz YHUKULL
cuzHanu

VHTEJIEKTYaI TUSUMMHM UIIA0 YMKUIIIA acoc 6ymamn.

Hacoc arperamiapupma Xocusi 6yiagurad xaBo Iydakua-
Jlap TydaiiiM MabayM 103a7a CyB-xaBo HucOaTaaH Qoiimana-
HM6 KaBUTALMSHM YTUall YHI OMAVHAAH TalIXucIail MMKO-
HUSITUHU IpaTajin.

DKCIIEPMMEHT HaTWKajlapy MMUKPOKOHTpoJuIiepiap &p-
JaMuma yTa KMUYMK CUFMMJIAPHY IOKOPM aHUKIUKAA SHHU
HMUCcOMit Xatonmuk 1,5 ¢domsrava GYaraH XaTonmkKga Virdanr
MMKOHUSITUHA IpaTaii.

Hacoc craHuustapuary Cypuill KyBypyuaa KaBUTAIIUSTHI
Viryanr Ba Ha30paT KWIKII OPKaJIU 3JIEKTP SHEPTUS UCTEbMO-
auHK 5-7 dhonsrava KaMaRTUPHUII UMKOHUSITIA MaB3KY/I.

Ne Anma6uéTtaap
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ARTICULTURAL ELECTRICALIZATION AND AUTOMATION

VIIK: 681.513:631.67(575.111) (043)

ABTOMATU3ALIMS YIIPABJIEHUS PEJKUMAMMU OPOINEHN S
CEJIbCKOXO03ANCTBEHHBIX KVYJIBTVYP

A.IILApudhscaros — k.m.H., npocheccop, A.A.Ab60yzatues — 00KIMopaHin,

A.M.Huzmamose - crnapuiuii npenodasaines,

HauuonansHoiii ucciedosameinsckuii yHueepcumem « TauikeHMCKUil UHCIMUIITYM UHM{(EHEPO6 Uppuzavuul U MexaHUu3ayuu ceJibCKozo XO-
3qiicmea»

AHHOTaIMA

Pa3paboTKa aBTOMaTM3MPOBAHHON CUCTEMBI YITPABJIEHMS PEXMIMaMM OPOLIEHNS CeIbCKOX03SIICTBEHHBIX KY/IbTYD B CETbCKOM
XO3SIICTBE SIBJISIETCS 3aKOHOMEPHBIM 3TATIOM Pa3BUTHS U COBEPIIEHCTBOBAHNS METOIOB U TEXHOIOTMH YIIPaBIeHNsI COBPEMEHHOM
hepMoii, ¥ 3TO SIBJISIETCS OMHMUM U3 OCHOBHBIX HAIlpaBJIEHMIT TEXHUUECKOTO TTporpecca. Heo6XoaMMoCTh aBTOMAaTHU3AIUH TIPOIIeC-
ca ympaBjeHusl peXkuMaMiy OpOLIeHMST Ky/IbTYp B CEIbCKOM XO3SI/ICTBe 0OYC/IOBIeHa: BO3PACTAIOIIeli CJIOKHOCTbIO YITPABIE€HNUS
COBpEMEHHO (GepmMoii (yuaCTKOM), HEO6XOAMMOCThIO TIOTyUeHMsT 3aIUIaHMPOBAHHBIX (3alIPOTPAMMMPOBAHHBIX) YPOsKaeB; Tpe-
6oBaHMIMM 3()HEKTUBHOTO VUCIIONIb30BaHMS 3€MeJIb M OPOCUTEIbHOI BOLbI; HEO6XOAMMOCTbIO ITOBBIIIEHNS IIJIOLOPOINS OpOIiia-
eMbIX 3eMeJlb, He [OMYyCKas X 3a601auMBaHusI, 32COMEHNS M BOGHON 3PO3MM; PEryIMpOBaHMsI BOLHOTO, COJIEBOTO, TEIVIOBOTO U
MATATeIbHOTO PEKMMOB T0YB; 6€PESKHOr0 OTHOILIEHNS K OKPYKaIOIIei MpUpPOmHOi cpefie. B paboTe M31araroTcst pe3yibTaThl MC-
CJIeOBaHMIi B 06/1aCTY OPOIIAEMOT0 3eMJIefIeNVsI, BOLOCHEPETaIOIMX TEXHOTIOTMIA OPOIIEHNS CETbCKOXO3SIICTBEHHBIX KY/IbTYD U
3(bdeKTUBHOTO MCITOTb30BaHMSI BOOHBIX PECYPCOB B yUIOBUSIX Y36eKucTaHa. PaccMOTpeHbI BOIIPOChI aBTOMATU3aLMN YITPABIE€HNUS
MPOLIECCOM ITOJIMBA IO JaHHBIM MOHUTOPMHTA M aHaM3a COCTOSTHUST BJIQXKHOCTH ITOUBBI ¥ METEOYC/IOBUIT ITPUMEHEHMEM COBpe-
MEeHHbBIX MH(GOPMAIMOHHO-KOMMYHVMKAI[MOHHBIX TEXHOIOTHI. [IpOBEEH aHA/IM3 METOMOB TUIAHMPOBAHUSI PEXMMOB OPOLIEHUS
M0 KIMMATUYECKUM, TIOYBEHHBIM ¥ (DU3MOIOTMUYECKMM XapaKTepucTuKaM. PaccMOTpeHbI BOIIPOCHI ITPeACTaBIeHNSI BXOJHBIX U
BBIXOHBIX JAHHBIX B CHCTEME.

KiroueBbIe CJIOBA: OPOIIEHNE CETbCKOXO03SIICTBEHHBIX KY/IbTYD, IVITAHMPOBAHME PEXMMOB OPOIIEHMs], aBTOMAaTHU3a1Msl TIPO-
1ecca TojuBa, yIpaBjieHue MpoLeccoM IoMBa, TeXHOIOrus 10T, MOHUTOPUHT COCTOSIHUSI BIasKHOCTY TTOUBBI ¥ METEOYCIOBUIA,
aHajIM3 JaHHbIX, IPUHSITUE PeIleHMIA.

KUIIJIOK XV>KAJIMK 3KUHJIAPVHU CYFOPUIII
PEJXXUMJJIAPUHU BOIIKAPUIIHU ABTOMAT/IAHLITUPUII

A.IIL Apucpscaros — m.¢.H., npogpeccop, A.A.A60yFanues — AoKIMopaum,
“Towkenm uppuzayus 6a KUWIOK XYHCANUUHU MeXAHU3AUUALAW MyXAHOUCIapu uHcmumymu” Muaauii madkuxom yHu-
eepcumemu

AHHOTaIMA

KHUIIIOK X{sKaauruaa SKMHIapHM CYFOPUIITHY aBTOMAaTIAIITUPMITaH OONIKAPUII TUSUMMUHY UIITA0 YMKUII 3aMOHaBUit hepmep
XYKQTUTVHA IOPUTUIL YCY/UIApU Ba TEXHOIOTUSICMHY UIUIA0 YMKUII Ba TAKOMMITAIITUPUITHYHT TabUuit 60CKUUMAND Ba 6y TEXHUK
TapaKKVUETHVHT acOCHii ifyHaMMIIIapuaaH 6upy XycobmaHamy. KUIIUIOK XypKaauruaa SKMHIAPHY CYFOPUII PESKVMIapUHM OOIIKAPUIIT
skapaéHMHY aBTOMAaTIAIITUPHIIL 3apypaTy Kyiiumarmuiap 6yuiaH 608TMK;: 3aMOHaBMI hepmMep XYsKaaUTMHM (YU4aCTKACKHM) OOIIKAPUIII-
HUHT MypPaKKaOIUIK, SKMHIAPIaH PEeXaTAIITUPUITaH XOCWITHY OJIUII 3apypaTii; €p Ba CYFOPMII CyBUIAH caMapasiu (oiinanaHuiira
Kyiviagyrad Tajabnap; CyFOpyWIaguraHl epjaapHUHT YHYMIOPAUTYHY OLUIMPUIIL, YIAPHUHT 60TKOKJIAHMUIIMN, ITYPIaHNUIIN Ba CYB 3pO-
3USICHTA YT KYIMaCIMK 3apypIIATH; TYTIPOKJIAPHUHT CYB, TY3, MCCUKJIMK Ba 03yKa PEKMMIAPUHM TaPTHUOTa COJIMIII; TAOUMIT MYXUTHM
caxyianr. Makonazga V36eKicToH mapouTuaa CyFopMa JIeXKOHUMINK, SKMHIApHY CYFOPUIIA CyBHM TeKOBUM TeXHONOIMSIIAp Ba CYB
pecypciapuaaH camapaiu GoiimanaHuIln coXacuaary TaaKMKOTIap HaTvsKalapy KeITUPUITaH. 3aMOHaBMiT aX60pOT-KOMMYHUKALIVST
TEXHOJIOTVSIapUAaH (oiiganaHraH X0/Iaa TYIPOK HAMJIMTY Ba METEOPOJIOTHK MapONTIaPHIHT X0JIATUHU MOHMUTOPYVHT KMUJTUIII Ba TaX-
JIVJT KWJTUII MabJIyMOT/Iapy GYiinda CyFOpUII JKapaéHMHM GOIIKAPUIITHM aBTOMAT/IAIITUPUII Macajaaapy Kypub umkmirad. Ukiamm,
TYIIPOK Ba (PM3MOJIOTMK XYCYyCUSITIApra Kypa CyFOPUII PeXKMMIAPYHY PeXKaIaIITUPUII YCY/IIapy TaXIvii YTRasuiamn. TusuMama Ku-
PUIII Ba YMKMIIT MabTyMOTIapMHM M(OAAIIaIl Macaaaiapy KypuiraH.

Kanurt cy3nap: sKMH/IapHY CYFOPUILL, CYFOPUII PEXXMMUHN PEXaTAIUITUPULI, CYFOPULI KapaEHMHY aBTOMATIALITUPUIL, CYFOPUILL
skapaéHMHY 6oIKapuiil, [0T TeXHOIOTMSICH, TYITPOK HAMJITHY Ba 06-XaBO IIaPOUTHUHI MOHUTOPUHTM, MAbIYMOTIAPHY Tax 1M/ KMJINIII,
Kapop KaOyJT KMJINIIL.

AUTOMATION CONTROL OF CROP IRRIGATION REGIME

A.Sh.Arifjanov - candidate of technical sciences, professor, A.A.Abduganiev — doctoral student, National Research University
"Tashkent Institute of Irrigation and Agricultural Mechanization

Abstract
Development of automated control system of crop irrigation regimes in agriculture is a natural stage in the development and
improvement of methods and technology of modern farm management, and it is one of the main directions of technical progress.
The need for automation of crop irrigation regime management process in agriculture is caused by: increasing complexity of
modern farm (plot) management, the need to obtain planned (programmed) yields; requirements of efficient use of land and
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irrigation water; the need to increase the fertility of irrigated land, not allowing their waterlogging, salinization and water erosion;
regulation of water, salt, thermal and nutritive soil regimes; caring attitude to the natural environment. The results of research in
the field of irrigated agriculture, water-saving crop irrigation technologies and efficient water resources use under the conditions
of Uzbekistan are presented in the work. The issues of automation of irrigation process management based on monitoring data and
analysis of soil moisture and weather conditions using modern information and communication technologies are considered. The
methods of irrigation scheduling by climatic, soil and physiological characteristics have been analyzed. The issues of input and

output data representation in the system are considered.

Key words: crop irrigation, irrigation scheduling, irrigation automation, irrigation control, IoT technology, monitoring of soil

moisture and weather conditions, data analysis, decision-making.

QOO OO OIS

BBe,ueHMe. V36eKuCTaH SIBJSIETCS] TOCYAapCTBOM, pac-
TTOJIOXKEHHBIM B IOJTy3aCyLIUIBOM PEroHe C sKapKUm
CYyXMM apuIHbIM KJIMMATOM M Ha HYKIbI CEIbCKOTO XO35Iii-
CTBa, UCIIONIb3yeT BOAY M3 JBYX OCHOBHBIX TPAHCTPAHUYHBIX
pek - Coipmapbyu M AMyzmapbu, a Takke BHYTPEHHUX PeK U
MOfI3eMHBIX MCTOUHMKOB. Opolraemoe 3emiezenne B Ysbe-
KIUCTaHe 15 KU3HeHesaTelbHOCTHY MMeeT KIloueBoe 3Haue-
HUe.

B Konuemnuuu pa3BuUTHs BOZHOTO X03siicTBa Pecmy6im-
K1 Y36ekucran Ha 2020-2030 rogsl yTBepsKIeHHOI YKa3oM
[pe3upenTa Pecrry6onmuku Y36ekucrtaH, or 10.07.2020 r. N
VI1-6024 (Konuenuusi [1]) oTMeueHO, UTO OpOILEHMeE SIBJISI-
eTCsl caMbIM KPYITHBIM TTOTpeGUTENeM BOABI B pecITy6imKe
¥ Ha Hero pacxoxyetcst 6omee 90 % Bcex BOIHBIX PECYPCOB
V36ekucTaHa, XoTsI 06beM BOm03a00pa Ha LeIu UPPUralumu
B cTpaHe cHusmiIcs ¢ 1980 roga 6oee uem Ha 13 mipa. M3, a
06beM MOTPe6IsIeMOi BOJbI Ha OIMH reKTap 1Mo peciry6imke
— ¢ 18tpic.M3 /ra B 1991 rogy Ha 10,2 TeIic. m® /ra B 2018 romy.
TeM He MeHee, OTPAC/Ib Bce Gosee U Gomee KOHKYPUPYET C
IIPOMBIIIIEHHO-TIUTheBbIM BOJOCHAOKEeHEeM, TUIPOIHEepre-
TUKO¥ ¥ 0COOEHHO MOTpebIeHeM IPUPOIHOIO KOMILIEKCA.

B cBs131 € 9TMM C KasKIbIM F'OJIOM BCE OCTPEE CTOMUT BOIIPOC
06 5KOHOMUY BOIHBIX PECYPCOB B CBSI3U C UX AEDUIIATOM ITy-
TEM VCITOJIb30BAHMS B CEJIbCKOM XO3SIICTBE OPOCUTEbHBIX
CUCTeM, KOTOpbIe 06ecreunBau 6bl CeJTbCKOX03SCTBEHHBIX
KYJIBTYDP BOZAOI ISl TIOAAepsKaHMS 3aJaHHOTO YPOBHSI Hau-
MeHbIIIeli BJIar0eMKOCTH B Hanbojiee KPUTUUECKIE ITePUOLbI
ux pocta u pasputusi. Kak ormeueno (M1.B.Onbrapenko [2],
A.H.Bab6uues [3], C. M.ITouoBSsIH [4]), UTO NP OPOIIEHUM CPO-
KU, TIEPUOJUYHOCTb, IMOJVBHBIE HOPMBI 3aBUCSIT OT YPOBHSI
3aj1eraHusl TPYHTOBBIX BOJ], arPOXMMUYECKMX CBOWCTB ITOYB,
TTOTOHO-KIMMAaTUUECKUX YCIOBMIA, Ga3 pocta M pasBUTHUS
CeTbCKOXO03SIICTBEHHBIX KYJIbTYp. VI mpumeHeHue audde-
PEHIIMPOBAHHOTO pEeXMMa OpOIIeHMST [JIs ITOAAep KaHMs
3aJJaHHOTO YPOBHSI MPEJIOJNBHON BAAXHOCTU TO3BOJISIET
TTOBBICUTD TPOIYKTUBHOCTb CEIbCKOXO3SI/ICTBEHHBIX KYJIb-
TYp, KauecTBO TMOIy4aeMO¥ MPOAYKIMM TIPU COKpalleHuu
OPOCUTEIbHBIX U TTOJMBHBIX HOPM, KOJIMYECTBA ITOIMBOB (A.
B. TammuHa [5], O. E. SIconuan [6]).

CoBpeMeHHOe COCTOSIHME pacCMaTpUBAeMOii ITPO6IeMbI.
Kak copaBemimBo otmeueHo B (Konuemuwms [1]), ceromus
OpOIIIeHMe CeJTbCKOXO3SIICTBEHHBIX KYJIbTYp Ha CYIECTBY-
IOIIMX OPOCUTETbHBIX CUCTeMaX Pecmy6nuKky HECMOTpST Ha
MpeaIpMHUMaeMble Mepbl, OCTAeTCSI HeAOCTaTOUHO 3(dek-
TUBHBIM, UTO OOGYCIOBIEHO UX HU3KUM TEXHUYECKUM YpPOB-
HeM, OTCYTCTBMEM KayeCTBEHHOTO YIIPaBJIeHNs MPOoIeccaMu
BOZOTIOIb30BAHMS M BOAOpACIIpeeeHsl, 60IbIIMMU TI0Te-
pSIMU BOABI, IPUBOASIIIMMU K TTOABEMY YPOBHSI TPYHTOBBIX
BOJI Ha OPOIIIaeMbIX TEPPUTOPUSX, IIPOIeCccaM 3aCOJIeHUs U
3a6omaurBaHus MouB. [T03TOMY, TepBOOUEpEIHBIMM 3a1aUa-

MM TIOBBIIIEHUSI TEXHUYECKOTO YPOBHSI OPOCUTEIbHBIX CU-
CTeM SIBJISIETCSl pa3paboTka KOMIUIeKCa MepOMpUSITUil 1o
MUHUMU3AIUN WK TIOTHOM TUKBUIALINM T€XHOIOTUUECKUX
MOTEPb.

ITocranoBka 3agaum. C yyeToM MMPOBOTO OIIBITA, B
V3bekucTaHe B MOCIeAHME TOAbI IPMHMMAIOTCSI BeCbMa ce-
pbe3Hble U [leliCTBEHHble Mepbl 10 Pa3sBUTUIO CEIbCKOXO-
351/ICTBEHHOTO CEeKTOpa, BHEAPEHMIO B CEIbCKOE X035/ CTBO
COBPEMEHHBIX MHHOBAIMOHHBIX TeXHOJIOTUI. [lanpHeiimine
ycrexy B 5TOM HalpaBjA€HMM MO3BOJST MOBLICUTb KOHKY-
PEHTOCIIOCOOHOCTb CEeKTOpa ¥ TIPEeBPATUTh MMEIOIMIACs
BbI30B B HOBbI€ BO3MOKHOCTU. HO /i1 9TOTO HEO6XOIMMBI
OCBOEHMe U BHeIpeHMe B Y36eKMCTaHe ysKke CYIIeCTBYIOIIero
CIIEKTPA CeJIbCKOXO03SCTBEHHBIX TEXHOJIOTUI U MHHOBALUIA,
TIPMMEHSIEMBIX CeroflHS B APYrMx cTpaHax Mupa. OgHako, B
CenbCKOM X03s1/icTBe Y36eKucTaHa ypoBeHb aBTOMAaTU3aUK
HaXOOMTCS T0Ka ellé Ha Havaie myTu. KoHeuHo, 3a nocies-
Hue 20 JieT B aBTOMAaTHMKe J1JIs TI0JIMBa M3MEHMUIIOCh MHOTOE.
TeM He MeHee, pa3HOOOpa3yMe, TOYHOCTh JATUMKOB, a IJIaB-
HOEe VX IOCTYITHOCTb JJIS1 CeJIbX03IIPOMU3BOAMTENEl OCTal0TCs
Ha HM3KOM ypOBHe. [IJ15 yCIIeIIHOT 0 pelieHys 3TUX 3a7,a4 He-
06X0IMMO LIMPOKOe BHEIPEHME «YMHOT0» CEelTbCKOTO X035Tit-
CTBa, KOTOPOE M03BO/IsIeT MaKCMMalbHO aBTOMAaTU3MPOBATh
CeJIbCKOXO035/iICTBEHHYIO 1eSITeTbHOCTbD.

CerofiHsl B CeJIbCKOM XO3SJICTBe Pa3BUTBHIX CTpPaH B IO-
BBIIIEHUM YPOSKATHOCTM U COKpAILeHMM MTOTPe6IeHMsT BOIbI
Ha rnoMmoIlb GepMepam U 3emiiefeNnbliaM MPUXOIST COBpe-
MeHHbIe MHTe/UIeKTyalbHble MHPOPMalMOHHO-KOMMYHMKa-
LUMOHHBIe U 1[M(DPOBbIe TexHOMOIMU. Bonbine naHHbie (Big
Data), cobupaeMble ¢ TOMOIIbI0 TexHomoruy [0T 1 ux aHanus
TIOMOTAIOT OIpeleNNTh GIaronpusiTHOe BpeMsl IS TTOCATKU
ma cbopa ypoxkasi, pacCuMTaTh CXeMy MofauM yoo6peHuii,
MIPOM3BOAUTH MOHUTOPUHT, IPOTHO3MPOBATb YPOXKaii M MHO-
roe fpyroe.

MeTonpbl perieHusi. OOHMM M3 TakMX MHHOBALIMOHHBIX
TEXHOJIOT Ui <yMHOTO0» CeJIbCKOTO X0351/1CTBA SIBJISIeTCS TEXHO-
sorust «MHTEpHeTa Berei» (Internet of Things — IoT). Jan-
Hasl TeXHOJIOTUS TIPe/ICTaBIsIeT CUCTEMY B3aMMOJENCTBUS U
ob6MeHa MHbOpMaIMeit MeXIY pasIMUHbIMU YCTPOCTBAMMU
¥ MallMHaMM, KOTOpasi TI03BOJIsieT aBTOMAaTU3MPOBaTh IPO-
LlecChl yIpaBAeHMSI M KOHTPOJSI MOCPEACTBOM DPas3IMUHbBIX
«yYMHBIX YCTPOVCTB» X 3HAUUTENIBHO CHU3UTD y4acTye B HUX
yesioBeka. [IpumMepoB npumeHenus texosnoruu 10T B aBTO-
MaTusanusl uppuranyu Becbma orpanudens! (K.Murali [7],
H.A. Credanosa [8], S. Zhang [9], N.Suresh [10], dneKTpoH-
Hble pecypchl [11-13]).

B pa6orax (A.LI.Apudskanos, A.A. A6gyranues [14-17])
paccMOTpeHbl BOIPOCH IpuMeHeHMs: TexHonmoruu 1oT s
aBTOMaTM3aluM YIIpaBAeHMSI IIPOLIECCOM IIOAMBa IyTeEM
MOHUTODMHIA ¥ aHalM3a COCTOSIHUSI BJAAXXHOCTM TPyHTa U

2
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Puc. 1. bnok-cxema uHmeJmeKmyaJleoﬁ cucmembsl MOHUMOPUH2a npoyecca noaueéa Ha ocHoee IoT

MeTeoyc/IoBMit. B wacTHOCTH, pa3paboTaHa GI0K-cxeMa UH-
TeJ/UIeKTYyalbHOV CUCTeMbl MOHUTOPMHIA Ipoliecca IMoauBa
Ha ocHoBe 0T (puc.1).

Jlyig aBTOMaTH3au My yIpaBaeHus IPo1eccoM IoNINBa Iy-
TeM MOHUTOPMHTA U aHa/lIM3a COCTOSIHMS BIQXKHOCTYU IPYHTa
M MeTeOyClIOBMII HeOOXOIMMO pa3paboTaTb MaTeMaTuye-
CKYI0 MOJeJib ¥ UHGOPMALIIOHHYIO TEXHOIOTUIO, TI03BOJISIIO-
IYX aBTOMaTK3MPOBATh MPOILECC OMepaTUBHOIO IJIAHUPO-
BaHMS PEXMMOB OpOLIeHMSs. BOIbIIMHCTBO OH/IaliH-MeTO/I0B
KOHTPOJISI PEXMMOB POCTa CEeIbCKOXO3SICTBEHHBIX KY/IBTYD,
Kak MpaBmio, 6asupyeTcss Ha MOHUTOPVMHIE OKPYKAIOIIei
cpenpl. BlayKHOCTb MOUBBI U KIMMaTuUyeckue GakTopbl, Ta-
KJe KaK TeMIepaTypa U BIa)KHOCTb BO3[lyXa, CKOPOCTb BETpa,
KOJIMYECTBO OCA/IKOB, OOBIUHO MCIIOMb3YIOTCS AJIS1 TITAHUPO-
BaHMS PEXXMMOB OpPOILE€HMS KyJIbTYP OTKPBITOTO IPYHTA.

O6BEKTOM MOAETVPOBAHUS TPU PEIIeHUM 3aJau KOH-
TpOJIs (IMarHOCTMKY) BAQKHOCTM ITOUBBI U KIMMAaTUYECKUX
(akToOpoB M ympaBieHMs] TONMBAMMU SIBJSIIOTCSI IIPOLIECCHI
IJIaHMPOBaHMS PEXMMOB OpOIlIeHus1. PaccMoTpyM npocTeii-
NI TUT 00bEKTa MOJEIMPOBAHUS C O HOI BHIXOIHOI mepe-
MeHHOI1 Y (IIOJIMBHOY HOPMOI1) ¥ N BXOZHBIMU ITepeMeHHbI-
MU, MeXy KOTOPBIMM CYIIeCTBYeT HEKOTOpast Heu3BeCcTHas
¢dbyHKIMOHANbHAS 3aBUCUMOCTD:

Y={(x,,X,,...,X ) @)

B obmem cayyae BeKTOp BXOAHBIX MepeMeHHbIX X=(X,,
X,,.++, X ) MOXET COCTOMT 13 PU3MONOTMYECKMX ITOKa3aTes el
COCTOSIHMSI PacTeHMs], TIOYBEHHBIX, KIMMATUUECKUX Qak-
TOpOB, (a3 BereTaiuu, CIIOCO6G0B BbIpallMBaHMs, BpeMe-
HU CyTOK. EcTecTBEHHO, MeTO[0B, TO3BOJSIOIINX B MOJIHOM
Mepe yuecTh TaKkoii 600 06beM KOMMUECTBEHHOI U Ka-
YyecTBeHHO MHbOpMaluM B YUIOBUSIX HeOIlpeneleHHOCTH,
TpM peleHnu c1abodopMann30BaHHbIX 3a/1a4 TAKOTO TUIIA
cpeny KilaccuyecKyx MOAXOL0B MaTeMaTUYeCcKoro MoJemnn-
poBaHMsl He cyulecTByeT. [Io3TOMY Npy MOCTPOEHMM MarTe-
MaTMU4yeCcKol MOZeNN HapsAy C aHaJIUTUYEeCKMMY 3aBUCUMO-
CTSIMM HEOOXOMMO TI0JIb30BaThCS HEUETKUMU METOLaMMU.

ITpu 5TOM BbIXO[HAsl pe3y/lbTHUpyoLias BennunHa Y (11o-
JIMBHAs HOpMa) MOXXeT OTHOCUTBCSI K OTHOMY U3 JBYX TUIIOB
U B 3aBMCUMOCTM OT 3HauUeHM)i mapaMeTpoB Xi MpMHUMaeT
(mJ1s1 IpyMepa) caepyolye 3SHaUeHs

- HelIpepbIBHAs B B/Jle YHYBEPCAJIbHOTO MHOXKECTBA:

(Y, Y., =[0,140], M /ra;

- IUCKpeTHas B BUJe KIaccoB pemenuii D={d , d,, ..., d }:
d, - monus He TpebyeTcs, IMarHOCTUKA B TeUeHMe Clefyio-
1ero JHs; d, — monus He TpebyeTcsl, AMAarHOCTMKA Ha TIPOTSI-
KeHMM CYTOK; d, — Hy>X[aeTcs B IIo/Be Hopmoii 50-60M°/ra;
d, - Hy)pmaercs B oamBe Hopmoii 60-70 m® /ra; d, — Hyxna-
eTcs B mojivBe Hopmoii 70-90 M3 /ra; d6 — HY)XXaeTcs B IONu-
Be HopMoii 90-110 m® /ra; d, — Hy>K[aeTcs B O/IMBe HOPMOIA
110-140 m3 /ra.

VHTenneKkTyaqbHas TEXHOJOTUS TIOJUBA MUCIIONIb3yeT
uMbpoBble TATUMKM [JIS1 TIOTyYeHUsT JaHHBIX B peajbHOM
BpPeMeHM WIK TI0 3aIpoCcy O PesKMMe TOIMBA U U3MEeHeHUs
pacrucaHusi TIONMBA [JIsSI TIOBbIIeHUs 3()GheKTMBHOCTH.
Brok-cxema Takoi MHTENJIEKTYaIbHOV TeXHOJOTUM TIOMBA
MpuBeAeHa Ha PUC.2

bnok-cxema anroputMa (GYHKIMOHMPOBAHUS CUCTEMBI
MOHUTOPWHTA U YIIPaBIe€HMsI 06bEeKTOM TN BELaMi C MPW-
MeHeHMeM TexHooruu «/HTepHeTa Beleil» IpuBeJeHa Ha
puc.3.

ITouBeHHbIE TaTUMKM COOMPAIOT HEOGXOMMMbIE JaHHbIE
06 06beMHOM COMEpP>KaHUM BOZAbBI, COIEHOCTH, IEKTPOITPO-
BOIHOCTU U IPYTUX BAXKHENIINX mapamMeTpax rpyHra. Pacro-
JIO’KEHHbIE B KJIIOUEBBIX TOUKAX MOJIs, 3TU JATUYMKU Iepe/a-
10T JaHHbIE B MHTEJUIEKTYaJbHYIO CYICTEMY OPOIIeHNST, UTOOBI
rmomMoub (hepmepam GbICTPO TIOTYUUTD MPEACTABIEHNE O CO-
CTOSTHUY TTOUBBI U CIIPOTHO3UPOBATH ITOTPEGHOCTH B TTOJIMBE.

IIprMeHeHMe 6GeCIPOBOAHONM (Ha 6a3e TEXHOIOTUM MH-
TepHeT) MHTeJIeKTyaIbHOM TutaTdopmel 10T myist yripasiie-
HMSI TIOTOKOM BOJbI B 3aBMUCUMOCTM OT BJIAYKHOCTU TTOYBBI
obecreunBaeT OUCTAHIIMOHHOE HAOIIOMEeHNe B PEXIMe pe-
aJIbHOTO BPeMeHM [IJIsI BIa/ieliblieB, KOTOpPbIe HaXOASsITCS [a-
JIEKO OT TIOJISI.

Hamu paspa6ortaH 1a60paTOPHbBIN IPOTOTUIT MHTEJ-
JIEKTYaJIbHOM CUCTEMbI MOHUTOPMHTA TIPOLiecca MoauBa Ha
ocHoBe I0T, KOTOpast CMOKeT co6MpaTh BaskHbIE IS YIIPAB-
JIeHVsI TIOJIMBOM JAHHBbIE M OTIIPABISATh UMX Ha O6GIAYHYIO
mwiatdopmy IoT mon HazBanmem Thingspeak B pexkume pe-
aTbHOTO BpeMeHM, Ilie TaHHbIe MOTYT ObITh 3aPerucTPUpPO-
BaHbI M TPOAHAIM3MPOBAHBI. BJIOK-CXeMa MHTeNIeKTyallb-
HOJi CCTeMbI MOHUTOPUHTA MTpoIiecca roauBa Ha ocHoBe [0T
TpuBeAeHa Ha PUC.3.
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DTOT MPOTOTUI CO3AaH Ha 6a3e Arduino - TUIAaTHI € CO6-
CTBEHHBIM IIPOILIECCOPOM U MaMSThIO, UCIIONb3YeMOTrO B Ka-
YyecTBe MMKPOIPOIIECCOPHOTO KOHTPOJIepa M 5 JHaTUMKOB,
KOTOpbIe M3MePSIIOT IeCTh PAa3INYHbIX PAKTOPOB OKPYKAI0-
11eii cpefbl, OT KOTOPBIX 3aBUCUT POCT U IUTAHMeE CeIbCKOXO-
351/iICTBEHHBIX KYJIBTYD:

1) JaTumK TemrepaTypbl U BIaXXHOCTY BO3AyXa.

2) JaTunk KayecTBa BO3ayXa.

3) JaTumK OCBELIeHHOCTY (TaCMYyPHOCTH).

4) JaTYMK BIQKHOCTU OYBBI.

5) TaTuyuK 3aCOIEHHOCTM TIOYBBHI.

MsI Takcke ucnonb3dyem B cxeme GSM mopyne SIM 800 /
900, xoTopblii MOXKeT nofakIouaTbess K GPRS nuTepHeTy aist
OTIIPaBKM TaHHBIX JaTuMKa Ha cepBep thingspeak.

JKK-mucrteit 16x2 6ymeT oTo6paxkaTh TaHHbIE TaTuMKa,
KOTOpBIV coenyHeH ¢ mopyneM apanrtepa [2C nyis ymMeHb-
IIeHMs] KOJMYecTBa IPOBOAOB, coemuHsomux Arduino c
JKK-gucnneem.

BJ1askHOCTh ITOUBBI MOXKHO M3MEPUTh C MOMOIIBIO TTOKa-
3aHHOTO Ha PUCYHKE JaTuMKa, KOTOPbI/ MMeeT IBa IIThI-
pst (971eKTPOa), BCTAB/ISIEMbIX B BePXHMUIA CJIOJ MOYBBI. JTO
QHAJIOTOBBIN JATYMK, KOTOPbIi GYIEeT BHIBOAUTD aHATIOTOBbIE
3HaueHust Ha Arduino. Mbl 6yieM MCIOIb30BaTh TOTHKO aHa-
JIOTOBBIV BBIXOJ, 9TOTO JATUMKA, KaK M APYTUX aHATOTOBBIX
MATYMKOB, YIIOMSHYTBIX 3M€Ch; BBIXOH IpeobpasyeTcs B
10-6uTHOe 1MdpPOoBOe 3HAUEHNE U, HAKOHEI], B ITPOLIeHTHI U3
100.

] HTe/I/IeKTya/ibHaA
TEXHONOruA nonunea

|

!

OCHOBHbIE AaTUMKM [JlononnutenbHble faTumnKm
[Jatunkum MeTteo [Jlatumnku [atunku [Hatunk
BNAXHOCTH [aTunKu OCBELLEHHOCTH 3aCONEHHOCTH BeTpa

PucyHok 2. Bnok-cxema uumejmexmya.nbuoﬁ mexHoJ/io2uu nojiuea

O6beKTbl U BeLM MOHUTOPUHTa
(cmapT -gaTumku n
MCNONHUTENbHBIE MeXaHU3Mbl)

J

Kawnanbi ceszn (UHTepHer)

|

C6op, aHanuz, obpaboTka
[aHHbIX

®opMupoBaHUe ynpasnawowei
nHpopmaymm

YnpasneHue

TEXHONOTMYECKUMHU pexumamn

Pucynok 3. Bnok-cxema anzopumma pyHKUuoOHUpoeauus
cucmemosl Ha 6a3e «HHmepHema eeujeii»

0% o3Hauaert, uTo nmousa cyxast 100% o3HauaeT, 4YTO ITOUBA
BJakHast. HO ¢ MOMOIIBI0 3TOTO JaTuMKa Mbl OOHAPYKUIIA,
yTo B AmuamnasoHe oT 50% mo 70% mouBa 6blIa MOJTHOCTHIO
BJIQXKHOJA.

O61mmit B, 1abopaTOPHOTO MPOTOTHUIIA MHTEIEKTYalb-
HOI1 CMCTeMbl MOHUTOPMHTA TIpoliecca moinuBa Ha ocHoBe [0T
TIpMBeJieH Ha pUC. 4.

B sTrom mpoekTe Mbl ucmnonab3oBain GSM-momem [jist
noctyrna K GPRS-MHTepHeTy, IOTOMY YTO Halll TIPOEKT Gy-
JleT pa3MelleH Ha OTKPhITOM BO3[IyXe, HAIpUMep, Mocpean
CeIbCKOXO03SIICTBEHHOTO 1018, The obecrmeunTh Wi-Fi MoskeT
OBITH CJIOKHO, M Iaske eCau Mbl ycTaHOBMM ceThb Wi-Fi Ha
OTKPBITOM BO37yXe, JTF000J MOKET B3JIOMaTh ceTb. [10 3TUM
MIPUYMHAM MbI UCIT0JIb3YeM COTOBYIO CETh JISI TOAKITIOUEHVST
MMPOEKTa K MUHTEPHETY.

3akmwoueHme. Takasg MHTeUIEKTyalbHas MHOOpPMAaIy-
OHHO-aHAINTUYECKAs] CUCTEMA ITO3BOJISIET MTPOAHAIN3UPO-
BaTh KaKIblif Y4aCTOK M OIMPENeIUTh KOJTUUECTBO HEOOXO-
IMMOJ BJIaru, u30eskaB repepacxoia BoAbl. DTO MMO3BOJSET
MUHMMMU3UPOBATH 3aTPAThI MTOJMBHOM BOIBI U B TO K€ BPEMSI
TTOJIyUYUTH BBICOKYIO YPOXKaiTHOCTb.
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Pucynox 4. O6wuii 6ud 1a6opamopHozo NPomomuna uHme1eKmyanbHoli cucmemsl MOHUINOPUH2A
npouecca noauea Ha ocHoge IoT
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TRAINING IN IRRIGATION AND MELIORATION

FACTORS FOR THE GRADUAL IMPLEMENTATION AND
DEVELOPMENT OF MEDIACOMPETITION IN STUDENTS IN
TECHNICAL HIGHER EDUCATION INSTITUTIONS

Z.K.Ismailova - Professor of the National Research University" Tashkent Institute of irrigation and agricultural engineers”

Abstract

The article focuses on the issue of mediacompetition of technical capabilities and strategic media requirements, philosophical,
pedagogical and psychological, technical and methodological, theoretical and practical aspects, improvement of media capabilities,
determination of the gradual implementation and development of mediacompetition in students of technical higher education
institutions. At the same time, the results of scientific research on the implementation of pedagogical technologies in the
implementation of media competence, the design of creative classes based on the requirements imposed on them based on the
content of students, the development of audience Design, non-standard design and creative thinking were cited.

Key words: Medicompetibility, engineer, specialty, psychological and pedagogical literature, methods, research methods,
installation, problem issues, didactic opportunities, design, pedagogical technologies.

TEXHUK OJIUN VKYB IOPT/IAPU TAJIABAJIAPUA
MEOAUAKOMIIETULIUAHU BOCKNUYMA-BOCKHNY AMAIJITA
OIMMPUII BA PUBOXIAHTUPHUII OMUJIJIAPA

3.K.Hcmaunoea — npoeccop, “Towkenin uppuzayus 6a KUULIOK XYHCAIUZUHU MeXAHU3AUUANAW MYXaHOUCAAPU UHCIMUNTY-
mu” Muanuii madkukom yHueepcuimemu

AHHOTaUVS

Makosaza TeXHUK MMKOHMSIT/IAp Ba CTPATErK Meya TajablapyHMHT MeAaKoOMIIeTeHIIMsICH, dasicaduii, Tegarormk Ba meuxosio-
TMK, TEXHUK Ba YOITyOMil, Ha3apuii Ba aMalnii JKUXaTaapy, Meayia UMKOHUSTIAPVHM TaKOMW/UTAIITYPUIIL, TEXHUK OJIViA TAbJIUM Myac-
cacanapyu Tanabanapuaa MegyuakoMITeTeHIMSIHY 60CKUMa-60CKMY amasra OIMPUII Ba PUBOKIAHTUPUIIIHM aHVKJIAIl Macalacura
9bTU60p Kapatmirad. Iy 6mman 6upra Meaya KOMIETEHTIMKHM amMaJira OIMIMPUIIIA [TeAarorMK TEXHOIOTMUSITIAPUHM SKOPUIA STUII,
Tajabanap TapkuObumaH Keaub YMKKAH XOIfa ylapra Kyiuiran Tajaabmap acocuaa VKOOMiA JapciapHi JIOMUXAalll, ayJuTOPUSHNA
SKMX0371a1ll, HOCTAHJAPT AM3aiiH Ba VSKOAMIA (QUKPIAIIHM PUBOKIAHTUPUII Macajaaapy yCTUOA WIMMIA TAOKUKOTIAP HaTUKaIapu
KeNTUpuO YTUiraH.

Kamut cyznap: MeqMKOMIIETUBIIMK, MyXaHIVC, MyTaXaCCUCIUK, ICMXOJOTMK Ba TeJarornk agabuémiap, MeTomiap, TaoKuKOT
yCy/uIapu, MOHTaX, MyaMMOJIV Macajasap, IUAAKTUK MIMKOHUSITIAP, JU3aiiH, TIeJaroruk TeXHOIOTVsIIap.

GOAKTOPBI ITIOCTEIIEHHOI'O BHEAPEHUSA U PA3BUTUSA
MEJUAKOMIIETEHTHOCTH CPEIU CTYAEHTOB
TEXHNYECKHUX BbICHINX YVUEBHbBIX 3ABEJEHVU

3.K.Hcmaunoea - npogeccop, Hauuonanvhwiii uccnedosamensckuii ynueepcumem “TawikeHmcKuii uHCmumym
UHJ(eHepOo8 uppuzayuu u MexaHu3ayuu ceabcKoz2o xo3siicmea”.

AHHOTaUA

CraThs MOCBSIIEHA ITpobiemMe MeaaKOMIIETeHTHOCTM TeEXHUYECKMX BO3MOXKHOCTENM 1 CTpaTernueckux TpeboBaHmii K MeIi-
aKoMIeTeHIM, GuiocodcKkuM, megarormdyeckuM 1 MCUXOOTUYECKMM, TEXHUUECKUM Y METOJ0IOTUYECKIUM, TEOPETUUECKUM U
MPAKTUYECKUM acCleKTaM, COBEPLIEHCTBOBAHMIO BO3MOKHOCTEN MeIuaKOMIIETEHLIVHA, ONPeNe/IeHMIO TT03TalTHOTO BHEAPEHUS U
Pa3BUTHUSI MEAVAKOMIIETEHTHOCTY Y CTYJE€HTOB TEXHUYECKNX BY30B. [IpM 3TOM 6bLIM MPUBENEHBI PE3Y/IbTAThl HAYUYHBIX UCCITEN0-
BaHMI1 IO BHEAPEHMIO MelarOrMYecKyX TEXHOIOTUI B peann3alyio MeJMakoOMIIeTEHTHOCTM, ITPOEKTYPOBAHUIO TBOPUYECKUX KJIac-
COB C yYETOM TPeOGOBaHMIA, TPEIbSIBISIEMBIX K HUM MCXOZS U3 COAEPKaHMs yUalmMxcsl, pa3paboTKe au3aiiHa ayIuTOpuM, HeCTaH-
IApTHOTO M3aiiHa ¥ TBOPUYECKOTO MbILIIEHUST

KnroueBbie cimoBa: MeauakoMIeTeHIINsI, MHKeHeD, CIelaabHOCTb, TICUXOIO0TO-TIefarornueckasi JuTepatypa, MeTOAVKMA,
MEeTO/bI MCC/IeOBaHNs, YCTAHOBKA, MMPO6JIEMHbIE BOIIPOCHI, IMIAKTAUECKME BO3MOKHOCTH, TPOEKTUPOBAHNME, [Tefaroruyeckme
TEXHOJIOTUN.

OO OO OO OO OO OO OO OO OO OO OO

ntroduction. By our countryman at present the large- and towards a goal that is inextricably linked with the future
scale reforms carried out are aimed at the prospects,  the upbringing of aspiring intellectual youth is considered
peace, prosperity of our motherland. The development and one of the most important tasks. In the context of the rapid
prosperity of our republic in this regard, its life activities development of Science and technology, the increase in
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competition in the global world, each state and society has this
competitiveness in the process fully realize the intellectual
development of young people and their talents and abilities
it will depend on paying attention to the increase.

In this regard, " public Youth Policyon "Article 3 of the law
of the Republic of Uzbekistan" the state policy on youth-the
social formation of young people and their intellectual, the
creation of a system of socioeconomic, organizational and
legal measures, which provides for the creation of conditions
for maturing its potential in creative and other directionsis
established" [1].

This is evidence of our opinion that the implementation
of the new Uzbekistan development strategy for 2022-2026,
approved by the decree of the president of the Republic
of Uzbekistan dated July 27, 2022 and the president of the
Republic of Uzbekistan dated January 28, 2022 No. 60, as well
as strengthening the protection of the legitimate interests of
the media, focusing on issues of [1].

The technologies of future specialists in global specialists
have been widely used in the educational process. Platforms
for development of professional competencies of future
specialists throughout the media and information are
created and the possibility of open and remote professional
education (CONTINUING professional development - CD)
on these platforms. During the development of digital
technologies and the intensification of educational
platforms, special attention is paid to the implementation of
medical competencies mechanisms in them. By recent years,
developing the professionalism of the world in the world, and
the assessment of professionalism of the teacher of the future
vocabical education; Research related to the development of
the capacity are being carried out.

But during this period, nothing is blinded blindly, each
source is carefully studied and the content is being created
creatively based on the current conditions of medita.
The expansion of the global fields, including through
modern mediatings, have the opportunity to improve the
level of mediacomompetient, independent education and
independent development in experts.

Higher education institutions cannot be prepared by
unlimited training of unlimited specialists. This fact created
conditions for the implementation of a large number
of diversity in recent years, where the development of
mediacompomentism have been studied from students to
military and engineers. During this period, the subject of the
media common of the specialists of the society's specialists
and the competence of the competence of the forensic
training also became the subject of the study.

For example, the problem of development of
mediaCompeternacy in higher education institutions
N.Yu.Kyzova [17], E.A.STolbnikova [16]. Development of
information competence of the mediaompetientation
AV.bererin [3], L.P.GRishchenko [4], A.SK.Karkechenko
[9], P.N.Kuzya [10], V.Yu.Nikishina [12 ], O.M.Chuban [18],
L.B.Shtein, studied in the work of others.

In the process of studying the research, it was found that
the research on the development of mediaCompetentions
directly in future vocational education teachers. The analysis
confirms that the problem we choose is little, and the
mediaCompetern of future vocational education teachers
should be addressed. Among the most important ones, it
is necessary to record the following. In the preparation of
future teaching training teachers:

. the terminological basis is not regulated,;

e The content and specific features of media
Compentership are not identified;

o A pedagogical model that allows medicalpetidity to
develop;

e The principles of this model development are not
identified;

« Stages of medical development, methods and means of
technologies have not been identified;

 Pedagogical conditions for the effective development of
mediaCompentity are not defined.

State educational standards, qualification programs,
curricula  define the importance of developing
mediaompomethnetic in higher education institutions and
teachers of vocational education. This includes this task
as a key. Today, this term is widely used, the term "media”
is inextricably linked with terms such as "media“, "mass
communications". In the new dictionary in English, "media”
[English massmedia - the media] has meaning as massmedia.
In the same dictionary, the second meaning of the term is the
first part of the term, saying that the media belongs to the
media, for example: mediaolding, media companies, media
regrams, mediation, mediaforum".

Dictionary for vocational technologies "suggests the
point of view of Mediapedagog A.V.afedorov [14], it (media,
masssmedia) - (public communication means - reproduction,
recording, copying, ad Means of exchange between the
subject (medianamant's author) and object (mass audience).
This definition clearly emphasizes the tradition of "media”
and the media into each other, which will begin to unite two
functions: Technological and communicators.

0.A.Koysinov [11] expresses the opinion that the quality
of vocational education in his research work can be ensured
precisely by the formation of the competence of the future
teacher and the development of professional pedagogical
creativity, and believes that the development of technologies
for the implementation of the educational process is one of
the most important tasks of modernization of vocational
education.

K.Karimov [8] noted that the self-education and self-
development ability of the educators will increase in the
process of Professional Development established in the
information and Communication Technology Environment.

F.Gaffarov [5] in his research work, an electronic system
of assessing the knowledge and skills of students in special
subjects has been created, and a software has been developed
that allows the interaction and exchange of experience among
special science teachers of the regional vocational colleges.

F.Gaffarov [5] in his research work, an electronic system
of assessing the knowledge and skills of students in special
subjects has been created, and a software has been developed
that allows the interaction and exchange of experience among
special science teachers of the regional vocational colleges.

M.Vahobov In his article titled "Introduction of state
educational standards based on the kompetential approach
to practice — an important factor in the development of
mediacompetence of students", vakhobov noted that "in the
present century, the exchange of information is one of the
most important tasks of the educational system by means
of the development of mediacompetence, mediacompetence
and mediacompetence in the youth, in the

H.Kadyrov believes that the mediacompetentity of
the teacher is a competence of professional skills, which
is connected with information and communication
technologies, which are necessary for education in the
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information environment, provide effective activities of the
teacher, critical thinking, acceptance, mastering, creative
processing, transmission, storage, quality education and
distribution. Through the computer-based tool, there are the
main features and advantages of instructional technology,
which are as follows [24]:

- develop independent
abilitiestirishga directiontiradi;

- in the educational process, the teacher participates as a
consultant;

- provides an active link between the means and resources
of Information Technology;

- itis ensured that the learning process is comfortable and
productive;

- independent work and independent research skills are
formed.

Materials and methods. The sharp increase in the
information environment requires the need for theoretical
knowledge and practical skills in the formation of competence
in the use of information and communication technologies
from specialists working in various fields. But in the process
of professional development, however, it is limited to
providing ready-made recommendations to teachers on the
use of information and communication technology tools and
ignoring the professional growth of the teacher. In order to
introduce ICT into the educational process, of course, it is
necessary that professional qualities are formed at a high
level in pedagogy. Therefore, in the process of professional
development, attention should be paid to the development of
personal and professional qualities in the audience.

Itis alsonecessary to develop methods for the formation of
practical skills in secondary schools by providing theoretical
knowledge on the use of various electronic programs in the
educational process.

The main goals of the use of information and
Communication Technology in the course of the lesson
(to increase computer literacy in the student, to obtain
information from non-standard sources, to master the
independent knowledge of the student, to develop thinking
skills and creative research on the basis of the application
of information and Communication Technology in teaching)
are presented in Figure

Teaching of subjects in educational institutions is carried
out with the help of educational laboratory equipment,
computer and various means (multimedia, computer
lingophone, electronic educational programs, electronic
textbooks, electronic whiteboard, television, video glozok,
etc.). In particular, the organization of ICT-based classes in
educational institutions is mainly used in four directions:

thinking and creative

« as an object of study;

« in the management of Education;

« as a technical tool for teaching;

« in scientific-pedagogical research.

Formation of potential, independent and creative solution
of professional problems, personal and general education
professional activity is able to become aware of the training
of a competitive specialist is the main tasks facing professors
and teachers of the institution of Higher Education. The
increase in the volume of data processed by the student
means that there will be a burden on memory, which means
that mastering a very large amount of information at the
same time is carried out only with the help of innovative
educational techniques [23. 6898-6902].

In this regard, to achieve the effectiveness of training, it
is necessary to introduce innovative educational methods
and technologies of teaching. Innovation is the application
of new content and new educational techniques to practice.
Methods of education these are ways of interrelated
activities of professors and students towards mastering
the knowledge, skills and skills related to development
and development in the educational process. Innovative
educational methods motivate students to practice and
think, the most effective innovative methods of teaching are
used in order to improve the quality of specialist training,
increase students ' cognitive activity, generate their creative
potential, organize the educational process at a high level.
As the main objectives of these innovative techniques, it
will provide the exchange of information necessary for the
development of mediacompetence in the teachers of the
future professional education, to identify the process and
trends of the development of mediacompetence, to identify
the existing difficulties and to find ways to overcome them,
to use the information-analytical function that classifies
the successful, with the help of mediavocites, which create
conditions for the development of important professional
aspects, it was aimed to faollashtir personal qualities that
introduce successful adaptation in medimuhit, apply them
to professional activities through the creation of situations,
and serve to work with media reports and to search for the
necessary information [22].

On the basis of the methodological support of the blocks
of the program for the development of mediacompetence of
future teachers of vocational education (Table 1) was used
in the teaching of the subject "educational technology". This
method was applied to the educational process on the basis
of the stages of development of mediacompetence in support
of supply.

Table 1
The content of the science of educational technology the technologies, tools and stages of development of
mediacompetence
Subject of training Technologies for Tools
the development of
mediacompetence
Su_bject’,' purpose and objectives of Theoretical,
the science” educational technology'. . .
] . . . Experience-productive, .
- | The science of ‘educational Creative Mass media
technologies" as an independent field
of pedagogy
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Features of the educational
2. | process in Professional educational Theoretical Mass media
institutions.
Inte.ract.z ve strategies of Media resources of
3 education in Professional . . . .
. . Lo Experience-productive Education. Analysis of
educational institutions and .
. . Media texts
problematic education.
Educational technology in . . ..
4. . ..
accelerating the activity of students. Creative Voice training tools
Science and personality- Media resources of
3. oriented technology of Education. Theoretical Education. Analysis of
Media texts
Technology in the organization
6. and effective management of the Experience-produktov Mediamohite
educational process.
Educational tools — as a Media resources of
7. structural element of educational Creative Education. Analysis of
technology. Media texts
Educational technology that Media resources of
8. develops critical thinking. Experience-produktov Education. Analysis of
Media texts
Qualification requirements for a Media resources of
9. professional education teacher. Theoretical Education. Analysis of
Media texts
Technological development of
10, educatzonal‘process. Pedagogzcal Creative Visual education
technologies — as educational tools
technologies.
Theory and features of the
I innovative activity of the 'teacher . Visual education
. of Professional educational Theoretical
Jo . tools
institutions. Activities and
pedagogical skills of the teacher.
12 Scientific baszs. of Organization Theoretical Audzovzsu_al media
of pedagogical labor. Education
Design of the application
13 of educqtlonal technolog){ in Experzence.—productzve, Stage and scenario
the teaching of special subjects creative
educational technology
14 Keys stadi training technology Experience-productive, Stage and scenario
creative
5 Modular methods of teaching Theoretical Media stereotypes
professional subjects
16 Technology of development of Mediamobhite
Test assignments
17. Graphic organizers technique Creative Media stereotypes
18 Computer education technology Experience-productive, Mediamobhite
creative

Basic concepts: educational technology, stages of
development, pedagogical technology, developed countries,
Technology, Technology Centers,technology essence, levels
of pedagogical technology.

Let's look at the methodology of passing the lesson in
the framework of one subject from the subject” educational
technology". That is, the topic" scientific theoretical basis of
the science of educational technology".
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Classification of educational technology. Axiomatic
approach to educational technology, problematic and
modular  teaching, personality-oriented educational
technology, technology of accelerating education on the
basis of marking models of educational material, taxonomy
of educational objectives.

Innovation process structural structures and legislation.
An axiological approach to innovation activities.

Akmeology. Factors of achieving high professionalism.
Creative individuality. The concept of the term creativeness
refers to.

Skills that characterize creativity. Stages of creativeness
in teacher activity. A reflexive approach to teacher
innovation activities. Conditions for the formation of the
innovation activity of the teacher. The educational and
cognitive activities of students in the organization of teacher
innovation activities and the importance of its management
[22].

Applied educational technologies: intelligent attack,
working in small groups, Cluster, techniques of advertising
preparation using media educational tools.

Training

» Questions will be asked that will enable knowledge of
the subject.

« Divide students into 4 subgroups by optional character.

« Each group analyzes the stages of formation of individual
"educational technologies".

* Organizes the work of advertising preparation on the
content, purpose, functions and necessity of educational
technology and introduces students to the norms of
evaluation.

Activator questions:

1. What is the content of the course?

2. What tasks should you perform during the course?

3. What knowledge can you master during the course?

1-assignment. Write and comment on the stages of the
formation of pedagogical technologies in accordance with
the order numbers?

K N

2-task: preparation of advertising on the topic in
small groups

Terms of advertising:

1.Each group must develop its own name, slogan, emblem.

2. Advertising is required to write information material.

3. In the information material, the content and essence
of pedagogical technologies are required to be illuminated.

4. Must organize the presentation of advertising.

Table 2
Norms of advertising evaluationmediacompetence
Ne Score for Information For
the slogan and material the skill of
emblema understandable | revealing the
(Upto 10 | and attractive ( | essence of
points) up to 10 points) | pedagogical
technologies
(Upto 10
points)
L
2.

3-Assignment. Find the correct answer.

a)  Educational technology it [23]:

b)an orderly collection of the most accessible means
of communication, information and management and the
means of teaching (process-descriptive aspect of teaching
technology), which provides a means of ensuring a guaranteed
achievement of the educational goal and the results achieved
in the current conditions and at the set time;

¢) an orderly sum of the most accessible path and means
of teaching of information and management, which provides
a means of ensuring the guaranteed achievement of the
educational goal and the results achieved under the existing
conditions and at the set time (process-descriptive aspect of
educational technology);

d) an orderly collection of means of communication,
teaching, which provides a means of guaranteeing the
achievement of the educational goal and the results achieved
in the existing conditions and at the set time (process-
descriptive aspect of teaching technology);

Results. It is an important aspect to see the accuracy
of the theoretical situation developed as part of the
framework necessary for any scientific pedagogical research
by experimentation. D.F.We agree with Ilyasov's views that
the pedagogical experiment allows "to reveal the results
of monitoring, the essence of processes and phenomena
in the cycle of determining the planned conditions" [7].
Proceeding from these points of view, we understand that
constant monitoring of changes in the educational process,
which is carried out in the influence of the analyzed aspects,
is necessary and necessary. In our study, these aspects of
effective implementation of the set of pedagogical conditions
were developed and theoretically based on the model of
development of mediacompetence in future teachers of
vocational education.

Most researchers in their research work have identified
criteria as a sign that allows them to assess the quality of a
process or object. As the main criterion in our work, the regular
action of the teachers of the future vocational education at
the level of new and relatively advanced mediacompetence
was used. We distinguish the main four levels: inadequate;
situational; professional-adequate; creative. In Table 3, we
bring their description

Since mediacompetence manifests itself as a complex
phenomenon, it is necessary to distinguish all its indicators
in order to fully interpret it. In the development and
implementation of the kompetent approach, we determined

8-

Ne3(33).2023 Journal of "Irrigation and melioration"



CYB XVKAJIUTY COXACH YUYVH KAZIPJIAP TAWEPITAILL

that future vocational training teachers mediacompetence
will be composed of important professional knowledge,
skills and skills related to the implementation of an effective
educational process based on the involvement of mediamubhit.

We consider the positive changes recorded in the
manifestation of the listed indicators as a result of
the implementation of the model of development of
mediacompetence in the future teachers of vocational
education. This, in turn, suggests the correctness of the
pedagogical conditions, the expediency of our developed

Any indicators offered can be represented at different
levels. In the process of our experience-test, which we have
developed, we determine the characteristics of their level of
equal expression.

Characteristic features of these qualities: orientation to
highly productive professional activity, independence and
self-control, abandonment of standard template actions,
difficult promotion of new ideas.

Description of the degree of development of the proposed
personal qualities expressed in Table 4.

theoretical conclusions.
Table 3
Description of the level of development of future vocational education teachers mediacompetence

Future professional education teachers use the methods they have learned before in the
implementation of mediafood, work only on the basis of a sample, it will not be possible to perform
creative work. They try not to participate in mediamulocots, they are well aware of mediavocytes
and their methods of use, they pull themselves out of showing activity in mediamuhit. Mediamuhit
lacks knowledge, skills and skills to operate independently. Mediaphylaxis and mediacompetence
do not understand the essence; for subordinates, employees and other students, mediamuhit
cannot competently formulate the tasks that must be solved using it. In them, personal qualities
inherent in future professional education teachers of mediacompetence are not sufficiently
formed.

Not enough level

Future professional education teachers will understand the content and essence of
mediacompetence, the importance of mediamuloqot in interaction with other representatives of
mediamubhit. In them, some skills related to work in mediamuhit were formed, but no skills were
formed. Mediamuhit sometimes steers creative assignments, but lack of in-depth knowledge and
skill formability does not give them the opportunity to make extensive and active use of their
fantasies. Mediafault employees and co-school students under the arm cannot regularly weigh in
on game situations, show mistrust in making decisions related to mediafield management, and in
most cases make wrong or most ineffective decisions.

Situational degree

The degree of development of mediacompatibility in the student is characterized by
consciousness, criticism, compactness, efficiency, independence, he is able to freely use the skills
available in mediamuhit in his activities. Students demonstrate self-development, interest and
needs in the process of shading mediacompetence. Within the framework of their professional
activities, the students will be able to use the standard principles of mediafety, as well as adapt
to the rules and norms of effective professional communication in mediamuhit. Students will
confidently apply their knowledge, skills and skills in the mediacompetent field, but will not be
able to implement a creative approach when making relatively effective educational decisions.

Profession-enough level

Teachers of future vocational education realize the content, essence and importance of
mediacompetence, actively use optimal mediavocytes, show high creative activity, be able
to work independently and effectively in mediamuhit. They actively use the information and
communication components of the media in the educational process. Future professional
education teachers effectively cooperate with all participants of the mediamuhit communication
process, properly evaluate the information received in mediamubhit, find them, learn critically and
make creative processing possible. They will have the necessary professional personal qualities
and skills to apply them in educational mediamuhit. In these aspects, the staff should be able to
make the mediatoptics clear, error-free and fast, in addition to their mobilization and active faith

Creative level

developing their mediacompetence, determining the level of
development of mediacompetentities in them.

2. At the stage of developing experience, practical and
methodological activity was organized on the basis of the
recommended instructions, instructions, methodological
developments, casings and forms of execution of problematic
situational tasks in pedagogical and technological activity.

3. In order to develop the mediacompetence of future
teachers of vocational education in the experimental stage,

The experimental and test works were carried out during
the 2019-2022 academic years and 457 respondents were
involved in 1-4 courses. The main experimental and testing
works of the research were carried out in three stages at the
National Research University "Tashkent Institute of irrigation
and agricultural engineers:

1. In the process of training Bachelor-teachers in the
direction of vocational education in the stage of substantive
experience, pedagogical activity was organized aimed at

~&

"Irrigatsiya va melioratsiya" jurnali Ne3(33).2023



TRAINING IN IRRIGATION AND MELIORATION

it was analyzed the development of mediacompetence on the
basis of problematic situational assignments encountered
in pedagogical and technological activities, carrying out
creative exercises, problematic videographs encountered
in pedagogical and technological activities, and the
effectiveness of the methodology used, as well as the level of
development of mediacompetents in.

A total of 457 students from the experimental and
control groups were involved in order to get answers to

the questionnaire and questionnaire questions under the
conditions of the study.

Based on the questions that require knowledge about
mediacompetence in the case of this questionnaire, the
results were analyzed, summarized at the beginning of the
experiment and at the end of the experiment were obtained
on the answers to the questions on the knowledge of the level
of mediacompetence provided for in the questionnaire and
its application in the professional field, and it

Table 4

The scale level criteria for determining the extent to which significant professional personal qualities are developed

within mediacompetence in future vocational education teachers

The clarification of a low degree of paralysis of personal qualities in rare cases in the process
of mediafascularization causes certain difficulties in the collection and placement of information
in mediamubhit labor activity. It also leads to a lack of interest in the effective implementation of
goal-oriented mediafalism.

Low

This stage is expressed in the systematic use of the components of mediumship in the provision
of partially effective activities in mediamuhit from certain information and communication
aspects. This situation is reflected in the fact that mediacompetent employees perform certain
mediavasifications in their effective cooperation.

Middle

The mastery of the level of formation of important professional personal qualities, in which
all components of mediacompetency are expressed in complex and creative acquisition, the
skillful selection of topical mediavocytes, the collection, storage, processing and critical analysis
of the information necessary for mediamuhit, as well as the literate mastery of their own private

High

mediahabars, leads to effective management of the institution

Table 5
There is mediacompetence, and the indicators that are positively reflected in the questions posed by them2
Experience Experience Experience Experience
Group 242 control | Group 242 control Group 242 Group 242
group 215 group 215 control group 215 | control group
Ne Content of questions 215
Experiment Experiment
1 What is Media?
56% 54% 82% 58%
2 What resources do you use
when preparing for training, 51% 53% 72% 57%
divide by the percentage
3 Have you ever tried
o create your own site, 50% 19% 78% 51%
Internet page, videroligini,
presentation?
4 Do you participate in
Internet discussions? How? 58% 60% 83% 62%
5 Do you know what Skype is?
40% 43% 79% 55%
6 What information are you
looking for in the media? 66% 67% 88% 70%
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7 You have a professional
task in front of you, but you
do not lack the information to 65% 53% 85% 55%
solve it. Where Are you looking
for?
8 You have been instructed to
present a professional problem o o o N
beautifully. What do you use 58% o1% 79% 62%
for this?
9 How would you like to have
computer programs? 56% 55% 81% 61%

Based on the data obtained from the experimental-test
work, we can conclude that the experimental-test work that
we have organized is reliable, the effect of the identified
conditions on the development of mediacompetence in
future teachers of vocational education is significant [23].

II1. Discussion. Educators are obliged to have a general
idea of the media, and there is a classification of media that,
on a number of grounds, divides them into several groups:
according to the types of basic media (press, radio, Film,
Television, video, Computer Networks, etc.); according to
the channels of reception (audio, video, audiovisual, labeled,
text, pictorial); according to the place of use (indivdual,
collective, mass, at home, ; in the direction of socialization
(ideological, political, moral-educational, reading-cognitive,
aesthetic, environmental, economic); according to the goals
and objectives of Use (acquisition of information, education,
communication, problem-solving, leisure, social); according
to the results of exposure to a person (expansion of worldview,
self-awareness and upbringing, independent education,
regulation of the state of socialization, self-management)
[181, 130]. It is worth noting that getting acquainted with
the classification of the media, in our opinion, teachers will
clarify how the media activities will be carried out, what
channels they will be put into operation, what types they will
manifest themselves in, the use of the necessary component
of the synthetic model block to the Kabas.

The next stage of the theoretical block will be the
acquaintance of educators with the theoretical foundations
of mediat education. In the pedagogical Encyclopedia of
Uzbekistan, media education is a special branch of pedagogy
and is considered by students as a social direction that
studies the laws of mass communication. The main task of
the mediat education is to prepare the new generation for
the conditions of the modern information environment, to
receive various information, to teach a person to understand
them, to know its influence on the human psyche, to master
the methods of communication on the basis of noverbal
forms of communication, modern information technology
and technical means, in other words, to prepare The actual
problems of mediapedagogics are a number of Russian
AV.Sharikov[20], AV.It was studied in the studies of
Fedorov[14] and other scientists. The ultimate goal of mediat
education is to develop the mediacompetence of the students,
to realize the position of the media in life, to enable them to
carry out their communication with the media.

At all stages of its development, the media education was
closely related to the media as a set of material and social
values in the media sector, as well as the historically defined

system of their development and functioning in the society.
This term is understood in two different ways. On the one
hand, the issue goes about the socio-cultural events related
to the media (the world of television, the world of gazeta and
magazines, the world of radio, Internet resources, etc.). On
the other hand, they see it as the interaction of man with the
world of media, his creative manifestation of self through the
means of communication, ensuring a full inclusion of man in
society at the General end. It should be said that the discussion
of the leading models-their conceptual foundations, areas of
application, forms and techniques used in the activities of the
mediatre-is of great interest to practitioners-educators who
are preparing to apply their mediatre experiences in working
with students and students.

Also, the interest of the teachers in the problem of
Genesis in our country's mediatre education, the formation
of appparate in its concepts is coming to its fore. Based on
the study of the history of the stages of the development of
media education in Uzbekistan [Fedorov[14], Chelysheva]
it can be said that the concepts of media education cover
specific evolyusiyu, the creation of technical means, records,
copying, reproduction, storage, distribution, reception of
information in mass audiences and among authors, exchange
of information, etc.

The current state-of-the-art media education system has
several main directions:

1) in the world of the Internet and video, cinema,
television, radio, the press, the future profession of the media
education - journalists, editors, directors, producers, actors,
operators, etc.;

2) the process of professional development of professors
and teachers of the higher educational institution and school
students on mediamadanity, the future pedagogues of the
Pedagogical Institute and universities;

3) integration of the medium of education as part of
the general education of students and students, ordinary
school students, students of higher educational institutions
of secondary special educational institutions, respectively,
with traditional educational sciences, as well as independent
(special, elective, circular) subjects;

4) extra-curricular institutions and recreation centers
(houses of culture ,work of extracurricular centers, aesthetic
and artistic education, various clubs);

5) press-assisted school students, students and adult
distance media education, such as television, radio, video,
DVD, Internet system (the big role here is played by media
criticism);

6) independent (continuous) media education, which is
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carried out throughout the whole life of a person [Fedorov,
2004].

In the next decades, the world, including in the practice of
media education, is increasingly focusing on the problem of
mediacompetence (mediacompetence).

Competence is a" characteristic that is given to a person
by assessing the effectiveness and effectiveness of his efforts
aimed at studying a certain range of tasks and problems
that are relevant to this community in an expanded way
" [Ivanov[6]]. This concept is in the context of education
"mainly the result of the important and leading abilities
possessed by the individual himself. That's what they "help
people achieve their personal goals that are important to
them..."[Raven, 2002 [13]].

Today, the modern organization of the educational
process allows the growing younger generation to live in this
world worthy of being a full-fledged citizen of their country,
possessing academic knowledge, skills and qualifications.
It is no secret to anyone that now a modern person lives in
an information environment, "his new life environment, the
reality of modern culture, the media, the penetration of new
technologies into all spheres of human existence" [Kirillova,
9]. Media (mass media) has become not only a mechanism
of data transmission, but also the main means of production
of modern culture. The information revolution, which has
become an integral part of our lives, has led Uzbekistan
to enter the world global information environment, an
important component of modern civilization.

Identification and development of the motivational
sphere in the process of media education is one of the urgent
tasks of today's mediapedagogy. The task of the educator is
not only to understand the student's choice of a particular
medium, but also to expand their emotional or gedonistic,
intellektual, creative, ethical and other communication
motivations with the media. For this purpose, the educator
will have to create an atmosphere of mutual trust in the
dialogue of cooperation with students.

IV.Conclucions. Therefore,in order to effectively organize
work with materials of the works of the mediamadanity, it is
necessary that the modern teacher has well mastered the basic
methods, means and methods of analysis of various genres,
forms and types. Therefore, in the educational process, many
things are determined by the teacher's existing personal
attitude towards mediamadanism, the techniques he uses
in the educational process. The creation of a solid creative
(collaborative creativity), dialogue environment, based on
the free expression of one’s own thoughts — all such factors
have their positive impact on the activities of the mediatre.

Development of creative and practical-active indicators
of pedagogical mediacompetence. The process of educators
' preparation for the implementation of the mediatilim foil
is very vivid: it implies the effective and active application
of creative and didactic game assignments on the basis
of the study of theoretical materials, the study of works of
mediamadanism in practical training. As a result of the
performance of creative tasks, educators will have the
opportunity to apply their knowledge from mediaclub,
cinema, circle, faculties of various age categories to the
practice of a higher educational institution. The practical
and active indicators of mediacompetence constitute" the
practical skills of independent selection for the creation and
dissemination of Mediamatns (including -personally and
created by a team of authors) of various genres and genres,
active independent reading skills in the media sphere " [14].

Creative indicators itself are associated with the media
"quot; the level of creative initiation (perceptive, playful,
artistic, research, etc.), brightly expressed in various forms of
activity.), will show [15].

Inthe course of the course of the training of the mediatilim,
an extremely important component in the practical training
of teachers, which they conduct with their students, is the
introduction of the acquired knowledge, skills and skills into
practice.

An important aspect in working with teachers is focusing
on the study of the techniques of mediat education which
are seen as the teacher and student work method which is
considered as the most basic aid in achieving the objectives
of mediat education [14]. The development of knowledge and
methods of activity based on the study of the works of the
Bunda mediamadaniyyat takes place at the following levels:

e apply knowledge and methods of activity in media
material;

« take consciously and keep in mind,;

« creative application of knowledge on media and media
management.

The classification of media education techniques can be
presented as follows:

- on the sources of acquired knowledge: oral (lecture,
conversation, explanation, discussion); visual (illustration
and demonstration of mediams); practical (organization of
various practical sessions on media materials);

- on the level of cognitive activity: illustrative-
explanatory (media is the expression of a certain message
by the teacher, the assimilation of this material by the
audience); reproductive (teaching students the methods
of performing such exercises and Assignments through
the development and application of various assignments,
exercises on the basis of media materials by the educator),
problematic (problematic analysis of a certain identified
mediamatn or organization of activities) [15]. Among the
most common methods of Russian mediapedagogy are oral,
visual, reproductive, research, euristic, problematic, didactic
game techniques.

In the process of media education, various pedagogical
methods are used. Methods of teaching - "concrete
cooperation operations carried out in the educational process
and between the student and the teacher. Teaching methods
are defined based on the content of the subject, the cognitive
activity carried out and the purpose of application. Methods
of conformity of methods at the level of educational science
constitute even holistic methodological systems" [glossary of
terms pertaining to pedagogy, 2003, b. 216].

Pedagogical methods are determined by common didactic
methods, and each specific methodology or pedagogical
technology can combine many pedagogical methods in its
own way, the choice of which is determined based on the
characteristics of the educational content. In this, the main
attention will be paid to the level of planning of the training
material being mastered, the methods, the available tools for
their implementation, the level of effectiveness of this or that
method being used.

The determination of the critical moment that determines
the choice of a particular pedagogical technology in the
medium is determined depending on the material that the
educator chooses in the medium of Education (printing,
Audiovisual media, computer technology, etc.).). Taking
into account the integration of different mediamaterials, in
the process of mediatre education, in most cases, complex
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methods are used, which take into account the peculiarities
of different mediums. Method of Education- "expression of
concrete methods and tools of technical pedagogical activity
in some educational processes". The methodology used in the
process of media education is considered to be the process of
teaching on the basis of the requirements of the educational
process, teaching, dialogic form of teaching, improvisation,
variability of pedagogical and student activity, as well as the
principles of the mediamadanity in this plan of the content
of Education [14].

Creative assignments

in mediamaterials perform

educational, adaptasion, developmental functions:

- educational function is directed to the acquisition of
knowledge on the analysis of mediams, the theory of their
understanding and the law;

- adaptasion function-this refers to the skills of applying
knowledge in different unfamiliar conditions;

-developmental-motivational (compensatory,
therapeutic, recreative, etc.), willpower and other personal
characteristics and attributes, creative communication
experiences with the media.
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TALABALARNI ILMIY IZLANISHLARGA JALB QILISH
YO'LLARI

D.I.Muqumova - PhD, dotsent, S.B.Yarova - assistent, Z.1.Temirova — assistent,
“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti

Annotatsiya
IImiy maqolamizda talabalarning kasbiy sohada yuzaga keladigan muammolarni etarli darajada idrok etish, ularni to‘gri
baholash,yangibilim holatlariga tezda moslashish, mavjud ma'lumotlarni magsadli ravishda qaytaishlash, kerakli ma'lumotlarni
qgidirish va to‘ldirish, undan magbul foydalanish gonuniyatlarini bilish, ularning intellektual va ijodiy salohiyatidan foydalangan
holda faoliyat natijalarini bashorat qilish qobiliyatining amaliyahamiyati yoritilgan.
Tayanch so‘zlar: boshgaruv funksiyalari, individuallik, ijodkorlik, ilmiy tadqgiqot ishlari, ilmiy-texnik taragqiyot, ijtimoiy
kafolatlar, Laplas funksiyasi.

CITIOCOBbI BOBJIEYEHN A CTYAEHTOB B HAYUHDIE
NCCIEOOBAHUSA

A.U.Mykymoea — PhD, douenm, C.Bb.fpoea — accucmenm, 3.U.Temuposa - accucmenm,
HauuonanwsHetii uccnedoeamensckuii yHusepcumem “TaukeHMCKULl UHCIMUIMYM UHYCEHEPO8 Uppuzauuu U MexaHusayuu
celbCKo20 xo3siicmea”

AHHOTaUMA
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Abstract
Tour scientific article highlights the practical significance of students' ability to adequately perceive problems arising in the
professional sphere, correctly assess them, quickly adapt to new knowledge situations, purposefully process the available information,
search for and supplement the necessary information, know the patterns of its optimal use, predict the results of activities using their
intellectual and creative potential.
Key words: management functions, individuality, creativity, research work,scientific and technological progress, social guarantees,
Laplace function.
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Kirish. Mamlakatda ro'y berayotgan ijtimoiy-igtisodiy
o'zgarishlar, innovatsion rivojlanish yo‘liga Kkirish,
ma'lumotlarning ko'payishi, kasbiy faoliyatda boshqaruv
funktsiyalarining kengayish tendentsiyasi kelajakdagi
mutaxassislarni tayyorlash masalalarida jamiyat tomonidan
oliy professional ta'lim tizimiga qo‘yiladigan talablarning
o'zgarishiga olib keldi. IImiy-texnik taraqqiyot, ilm-fanni
hayot va ishlab chigarishning barcha sohalariga jadal joriy
etish yosh mutaxassisdan nafaqat keng nazariy ufgni, balki
turli xil muammolarni hal qilishda ijodiy yondashuvni ham
talab giladi. Shuning uchun, bugungi kunda, har gachongidan
ham ko‘progq, bitiruvchining kasbiy sohada yuzaga keladigan
muammolarni etarli darajada idrok etish, ularni to‘gri
baholash, yangi bilim holatlariga tezda moslashish,
mavjud ma'lumotlarni magsadli ravishda qayta ishlash,
kerakli ma'lumotlarni qidirish va to‘ldirish, undan magbul

foydalanish qonuniyatlarini bilish, ularning intellektual va
ijjodiy salohiyatidan foydalangan holda faoliyat natijalarini
bashorat qilish qobiliyatining amaliy ahamiyatiga ega
bo'lmoqda.

Shu munosabat bilan zamonaviy mutaxassis nafaqat zarur
miqdordagi fundamental va maxsus bilimlarga, balki amaliy
muammolarni ijodiy hal qilishning ma'lum konikmalariga
ham ega bo‘lishi, 0’z malakasini doimiy ravishda oshirib
borishi va o‘zgaruvchan sharoitlarga tezda moslashishi
kerak. Talabalarning ilmiy tadqiqot faoliyati individuallikni,
ijodkorlikni, shaxsning o'zini 0'zi anglashga tayyorligini to'liq
namoyish etishga imkon beradi [1].

Talabalarni ilmiy faoliyatga jalb gilish imkoniyatlarini
ko'rib chigish uchun yoshlarning ilm-fan haqidagi fikrlarini
o'rganish va yoshlarni ilmiy tadqiqotlarga jalb gilish yo‘llarini
topish kerak.
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Talabalarning ilm-fan va ilmiy tadqiqotlar hagidagi
fikrlarini organish ilmiy maqolamizning dolzarbligini
belgilaydi [2].

Talabalarni ilm-fanga jalb gilish muammosini ob'ektiv
o'rganish, talabalar va yosh olimlarning ilmiy saloxiyatini
rivojlanish imkoniyatlari bo‘yicha ilmiy ishlarga bo'lgan
motivatsiyasini o'rganish uchun sotsiologik so'rov yordamida
kichik tadgiqotlar o‘tkazildi.

Tadqiqot ishimiz ketma-ket bir
o‘tkazildi:

e Dbirinchi bosqichda talabalarning ilmiy faoliyatga
munosabatini baholashga imkon beradigan bir qator
savollarni 0‘z ichiga olgan anketa tuzildi;

« ikkinchi bosgichda, har ganday tadgiqotda bo‘lgani
kabi, statistik hisoblash wusullaridan foydalanganda
respondentlarning kerakli soni aniglandi. Namuna sonini va
Laplas funktsiyasining giymatlarini hisoblash formulasiga
asoslanib, etarli miqdordagi respondentlar aniglandi.
Shunday qilib, tadqiqotni o‘tkazish uchun 244 talaba o‘rtasida
so‘rov o‘tkazish bilan kifoyalandik;

« uchinchi bosqgichda o‘tkazilgan sorov tahlili o‘tkazildi.

Tadgiqot ishimiz “Toshkent irrigatsiya va qishlaq
xo‘jaligini mexanizastiyalsh muhandislari instituti” Milliy
tadgiqot universiteti “Gidromelioratsiya” va “Qishlog
xo'jaligini mexanizatsiyalash” fakultetlarining, “Professional
ta’lim” yo‘nalishi va boshqa yo‘nalish talabalarida olib borildi.

Tadgiqot  natijalari  quyidagilarni  ko‘rsatdi:
universitetda ilmiy faoliyat bilan shug‘ullanish istagi hagida
so‘ralganda, 250 respondentning atigi 5 % ilmiy faoliyat bilan
shug‘ullanishni yaxshi ko‘rishlarini va buni oz tashabbusi
bilan qilishlarini aytishdi. Talabalarning ilmiy tadqiqot
faoliyati uchun shaxsiy motivatsiyaning muhimligi aniglandi.
Talabalarning ilmiy-tadgiqot ishlari bilan shug‘ullanishining
sabablari tanlangan mutaxassislik bo‘yicha chuqurroq
va sifatli bilim, konikma va malakalarga ega bo‘lishdir;
intellektual va ijodiy qobiliyatlarini rivojlantirish istagi;
har ganday ilmiy muammoni ishlab chiqgishga qizigishning
mavjudligi; talabalar ilmiy konferentsiyalarida kurs va
diplom loyihalarini tayyorlashda olib borilgan tadqiqotlar
natijalarini sinovdan o‘tkazishdir. Ilmiy muammolarni hal
qilish, kashfiyotlar gilish, fan sohasida martaba orttirish istagi
kabi bir gator imkoniyatlar talabalar tomonidan go‘shimcha

necha bosgichda

IImiy-tadqiqot ishlari to'g'risida ma'lumotlar
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1-rasm. Ilmiy-tadqiqot to'g'risida ma'lumotlar

vaqt borasidagi
e'tirozlar

daromad talab giladi. Tahlil natijasida ilmiy tadgiqotlar
bilan shug‘ullanmagan talabalarning ushbu faoliyat turida
qatnashmaslik sabablari to‘grisida g‘oyalari aniglandi. Asosiy
sabablar: ilmiy-tadqiqot ishlari to‘g‘risida ma'lumotlarning
etishmasligi (22 %), universitetda ilmiy-tadqiqot ishlariga
e’tiborsiz tashkil etilishi (24 %), gizigishning yo‘qligi (16 %),
moddiy rag‘batlantirish istagi (13 %) va vaqt (25 %).

Talabalarni, o‘qituvchini majburlashi fsosida ilm-fan
bilan shug‘ullanadiganlarni asosiy motivatsiyasi kafedra
o‘gituvchilaridan yaxshi baho olishdir.

Talabalarning  aksariyati, taxminan 80%, 07z
muassasalarida ilmiy tadgigotlar o‘tkazish uchun etarli
texnik bazaga ega emas deb hisoblashadi. Bu, ehtimol,
ko‘pchilik asbob-uskunalar va materiallar etishmasligini his
qilgani uchun xam etarli darajada o‘rganishga kirishmaydi.
Respondentlarning atigi 2 foizi tadqiqot o‘tkazish uchun
laboratoriyalarni takomillashtirishni xohlashlarini aytishdi.

O‘qishni tugatgandan so‘ng, atigi 1% ta'lim muassasasida
golishni va ilm-fan bilan shug‘ullanishni rejalashtirmoqda,
yana 3% munosib ish haqi olgan taqdirda fan bilan
shug‘ullanishga tayyor.

Respondentlarning atigi 6% gayoshlar o‘zlarini ilmiy
sohada anglashlari mumkinligiga ishonishadi. Talabalar ilm-
fanda natijalarga erishish qiyin va uzoq vaqtni talab etadi
deb hisoblashadi. Har ganday tadqiqot ko‘p vaqt talab etadi
vabugungi kunda esa ko‘pchilik o‘z xohish-istaklarini tez va
qiyinchiliksiz amalga oshirishni xohlashadi.

Savolga javoblar natijasida: "ilmiy faoliyat bilan
shug‘ullanish obrolimi?" degan savolga respondentlarning
deyarli 90 % ilm-fanni obro‘li faoliyat turi deb hisoblamaydilar.
Talabalarning 78 foiziga ko'ra, asosiy sabab-bu munosib ish
haqgining etishmasligi.

Savolga javob berishda: "ilmiy tadqiqotda rahbarning
qarorlarini qabul qilishda yosh tadqiqotchining (talaba,
doktorant) fikri hisobga olinadimi? "fikrlar ikkiga bo‘lindi.
Respondentlarning yarmi (51%) ilmiy rahbarlar yoshlarni
tinglashadi va wularning fikrlarini qisman inobatga
olishadi, deb hisoblashadi. Qolgan ovozlar taxminan teng
tagsimlandi, soralganlarning 21% vyosh tadgiqotchining
fikrini, respondentlarning 28 foizi esa shu kungacha hisobga
olinmagan deb hisoblaydi.

Shunday qilib, tadgigot natijalariga ko‘ra xulosa aniq —
yoshlar fanni istigbolli va munosib kasb deb
hisoblamaydilar.

Demak, yoshlarni ilmiy tadgiqotlarga jalb
qilish yo‘llarini ishlabchiqishimiz lozim.

Bizning fikrimizcha, yoshlarni ilm-fanga
jalb qilish bo‘yicha tadbirlar ikki darajada:
talim muassasasi darajasida va davlat
darajasida o‘tkazilishi kerak.

Ta'lim muassasalari darajasida yoshlarni
ilm-fanga jalb gilish bo‘yicha olib boriladigan
tadbirlar va motivatsiya bera oladigan tizimini
ko'rib chigamiz.

25

Talabalarning ilmiy tadqiqot ishlarini
faollashtirishning ~ omillaridan  biri  bu
universitetda  ilmiy  tadqiqot  ishlarini

tashkil etishning tabiiy holati. Talabalar va
yosh olimlarning ilmiy tadgiqot ishlarini
qo‘llab-quvvatlashga qaratilgan tadbirlarni
muvofiglashtirishga alohida e'tibor
qaratilmoqda.
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Butun tadgiqot jarayonining mohiyati bu jarayonni
o‘qituvchilar, ota-onalarva jamiyat majbur qiladigan
"majburiylik" ga emas, balki talaba ishtiyoqi bo‘ladigan
qiziqarli yaratish jarayoniga aylantirishdir [13].

Endi yoshlarga oz salohiyatlarini ro‘yobga chiqarishga
imkon beradigan ko‘plab dasturlar mavjud, ammo amalga
oshirilgan wulkan ishlar uchun mukofotlar shunchalik
ahamiyatsizki, talaba yoki yosh olim ushbu faoliyat
bilan shug‘ullanish va o‘z vaqtini bunga sarflash istagini
yo‘qotadi. Shuning uchun talabalar va yosh olimlarning
amalga oshirilgan va amalga oshirilayotgan loyihalari va
ixtirolarini moddiy baholash tizimini ishlab chiqish zarur.
Yoshlar ortasida ilmiy tadgiqot faoliyatini moddiy qo‘llab-
quvvatlash shakllaridan biri bu talabalar va yosh olimlarning
ilmiy-tadqiqot ishlari jamg‘armasining har bir universitetda
tashkil etish joiz. Ushbu jamg‘arma mablag‘lari talabalarning
ijodiy va intellektual salohiyatini rivojlantirish, universitet
yoshlari ilmiy faoliyati ishtirokchilari va tashkilotchilarini
rag‘batlantirish uchun ishlatilishi kerak.

Talabalar ilmiy tadqiqot ishlarini faollashtirish va
rivojlantirishning muhim omili talabaning individual ilmiy-
tadqgiqot ishlarini samarali tashkil etish hisoblanadi. Shaxsiy
yondashuvni amalga oshirishni oz ichiga oladi [10]:

« talabalarni 1-kursdan boshlab ilmiy-tadqgiqot ishlariga
jalb gilish va universitetda o‘qish davomida ularning kasbiy
va ilmiy o‘sishini doimiy ravishda kuzatib borish;

« bir necha yillik o‘qish davomida doimiy mavzuga ega
bo‘lish;

« ilmiy tadgiqot ishlarining amaliy yo‘nalishi, ilmiy
ishlanmalarni amalga oshirish imkoniyati;

e ilmiy rahbar sifatida vakolatli
mavjudligi;

« igtidorli talabalarni aniglash va ularning ilmiy-tadqiqot
faoliyatini rag‘batlantirishga qaratilgan individual ta'lim
dasturi.

Ta'lim muassasalari darajasida talabalar bilan ilmiy-
tadgiqot ishlari bilan shug‘ullanadigan o‘qituvchilarni
rag‘batlantirish bo‘yicha ishlar ham olib borilish kerak. Hech
kimga sir emaski, ko‘plab o‘gituvchilar talabalarni loyihalarni
rasmiy ravishda bajarishga o‘rganib qolishgan, keyinchalik
ular talabalar bilan ilmiy tadqgiqot ishlari to‘g‘risida hisobot
berish uchun ishlatilishi mumkin va ularni samarali amalga
oshirishga hech qanday kuch sarflamaydilar. Talabalar uchun
qgizigarli va foydali bo‘lishi mumkin bo‘lgan ish rasmiy,
zerikarli va keraksiz bo‘lib qoladi.

Yoshlarga ilm-fanni singdiradigan tadbirlardan biri

mutaxassisning

chet elda o‘gishni etish, masalan, yil davomida barcha
mutaxassisliklarning 3-4 kurs talabalari laboratoriyalarda
ishlash, boshqa mamlakatda ilmiy ishlarning xususiyatlarini
o‘rganish imkoniyatini berish magsadga muvofiq bo‘ladi
deb o‘ylaymiz. Endi OTM larda talabalar tomonidan qo‘lga
kiritilgan grantlar asosida chet el ta'lim muassasalari bilan
talabalar almashinuvi dasturlari mavjud. Biroq, bunday
grantlar soni cheklangan, ammo shunga garamay, bunga
ko‘progtalabalarniyo‘naltirilgan dasturlar ishlab chugilsa
muammoni echimini ochib beradi [12].

O‘zbekiston oliy ta'lim muassasalarida tajriba-sinovlar
vailmiy tadgiqotlar o‘tkazish uchun texnik shart-sharoitlarni
yaratish, laboratoriyalarni zamonaviy uskunalar bilan
jihozlash, talabalarga ushbu uskunalardan foydalanish
imkoniyatini berish kerak.

Ta'lim sifatini yaxshilash va talabalarning tadqiqot
olib borishga qiziqishini oshirish uchun talabalarning
o‘quv jarayonini to‘ldirish bo‘yicha mumkin bo‘lgan chora-
tadbirlar:

« amaliy mashg‘ulotlarni to‘g‘ridan-to‘g’ri hagqiqatga
yaqin sharoitlarda o‘tkazish;

« talabalarni oz ishlanmalari va tadgiqotlariga
rag‘batlantirish uchun innovatsion mavzular bo‘yicha
maxsus kurslar, treninglar o‘tkazish va fanlarni kiritish;

. universitetda ma'lumotlar bazasi-Portal,
O‘zbekistondagi va chet eldagi barcha tadbirlarni tadbiq etish
orqali talabalarni turli ilmiy konferentsiyalar, munozaralar,
davra suhbatlari, tanlovlar, biznes-rejalar, ilmiy tadqiqotlarni
ishlab chigishda ishtirok etishga jalb qilish. Bundan tashqari,
talabalarning ilmiy-tadqiqot ishlarida ishtirok etishini
rag‘batlantirishning puxta o‘ylangan mexanizmi zarur.
Ma'lumki, talabaning vaqt manbai cheklangan va u har
doim ham o'z vaqtini ilmiy ishlarga bag‘ishlashga tayyor
bo‘lmaydi, aynigsa ilmiy ishlarga alternativa mavjud bo‘lib
bu - o‘gishdan bo‘sh vaqtlarida qo‘shimcha pul ishlash.

Shubhasiz, yoshlarning ilm-fanga qiziqishi uchun
sharoit yaratish bo‘yicha chora-tadbirlarning asosiy qismi
davlatimiz zimmasida yotadi. Aynan shu narsa mamlakatda
ta'limni rivojlantirish bo‘yicha asosiy strategik dasturlarni
tashkil etganligi sababli, ta'lim muassasalarini rivojlantirish
uchun mablag® ajratadi. Davlat yoshlarni ilm-fanga jalb gilish
qobiliyatiga ega, buning uchun fagat yosh va allagachon
shakllangan olimlar uchun munosib sharoit yaratish kerak
[22, 23].

IIm-fan bilan shug‘ullanish ham moddiy, ham jamiyatdagi
obro‘-e'tibor nugtai nazaridan giziqarli, mazmunli va foydali

Ilmiy faoliyatda yoshlarni fikrini inobatga olish
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bo'lishi kerak.

Yoshlarni ilm-fanga jalb etishga qaratilgan tadbirlarning
bir gqismini taklif etamiz [14, 16]:

e Yosh olimlarni qo‘llab-quvvatlash: olimlarni ilmiy
faoliyatining barcha bosqichlarida yordamlalashish, o‘quv
muassasasidagi motivatsiyadan tortib, o‘rganish ob'ekti
sohasidagi yutuglari uchun davlat mukofotlarini berish va
har bir muvaffaqiyatli loyiha uchun rag‘batlantirish lozim.
Shuningdek, barcha tashkilotlarni loyihani amalga oshiruvchi
jamoani, uni yaratgan olimni boshqarishga undash.

e O‘quv muassasalari laboratoriyalarini uskunalar bilan
jihozlash: ta'lim muassasalarining aksariyati 0°z-0‘zini
moliyalashtirish asosida mavjud bo‘ib, o‘quv muassasalari
laboratoriyalarini zamonaviy va yuqori texnologiyali
uskunalar bilan jihozlash dasturini ishlab chiqish kerak.

« Ijtimoiy kafolatlar: olimlar "g‘oya" uchun ishlamasligiga
kafolat berishlari kerak, olimlarning ish haqini oshirish kerak.

e Davlat ipotekasi: bu mamlakatning istalgan joyida
kvartira sotib olish yoki boshida davlat tomonidan
to‘lanadigan uy-joy sotib olish uchun ipoteka kreditini
berish ish staji uchun to‘g‘ridan-to‘g‘ri pul mablag‘lari bilan

ta'minlanishi mumkin.

» Shunday qilib, yuqoridagi barcha tadbirlarni amalga
oshirish ilmiy-tadqiqot faoliyatining nufuzini oshiradi,
yoshlarni ilm-fanga zamonaviy qarashlariga jalb giladi va o'z
energiyasini jamiyat manfaati uchun yo‘naltiradi [8].

Xulosa

Tadgiqot natijalari shuni ko‘rsatdiki, yoshlarning
fagat kichik bir gismi (5%) ilm-fan bilan shug‘ullanishga
qizigishadi. Afsuski, talabalarning o‘zlari, asosan, ilmiy-
tadqgiqot ishlariga, Respublikada ilm-fanni rivojlantirishga
qgiziqishmaydi va buni istigbolli va kam haq to‘lanadigan kasb
deb hisoblaydilar. Talabalarning ilmiy tadqiqot faoliyatidagi
faolligi ko‘p jihatdan talabalarning ilmiy ishlari ganday tashkil
etilganiga, uning faol ishtirokchilarini rag‘batlantirishning
ganday shakllari va usullari qo‘llanilishiga bog‘liq.

Xozirgi kunda yoshlar boshqgacha qadriyatlarga ega va
ilmiy faoliyat bilan shug‘ullanish uchun vaqt topolmaydilar.
Yoshlarning ilm-fan haqidagi fikrlarini o‘zgartirish, uni
ommalashtirish va targ‘ib qilish zarur.

Ne Adabiyotlar
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