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IRRIGATION AND MELIORATION

YYT: 634.551:631.432.2

NANMU BOFOOPHUNUK LLAPOUTUAA KYHIU LWLUAWLYBYAH
FTMAOPOTEJTHU KYJNNAB APATUIITAH CYB TEXXAMKOP
TEXHONOIMAHUHI CAMAPAOOPJINTH

A.T. CanoxudduHoe - m.¢h.0., npogheccop, A.O. Xomudoe - accucmeHm
TowkeHm uppuaayusi 8a KUWIIOK XyXau2uHu MexaHu3ayusinaw MyxaHoucaapu uHcmumymu
AHHOTauusa

Makorna nanmmu gexKoHYUNMK LapouTuaa TYNPOKHUHE CYB (OM3UK XoccanapuHu Golukapvl acocuaa nanmMu 6oFaopYnnmk
Lapo1Tnaa CyB TEXaMKOP TEXHOMNMOrMANapH/ TakoOMUNNalTUpULL Makcaamaa yTkasunraH gana Taxpuba Tagkukotnapu Ha-
Twkanapwvra 6afuwunadrad. Jlanvm 60FoopuYMnUIv LWapouTMAA KyYnu rmugporennap acocmaa spaTunraH cyB TeXaMKop TeXHO-
norusl napamMmeTpnapuHn acocnail 6ynnya onnb 6opunraH TaxxpubanapHUHN HaTKanapyu yHUHI camapagopivrHy KypcaTtau.
Jlanmu GoFaopYMNUIA LIAPOUTU YUYH Maxanmiuii XoM alénapaaH CUHTE3 KUIMHIaH Kyunu LuvLlyBYaH rvaporennap acocu-
Aa vwnab YMKuIraH cyB TEXaMKOP TEXHOMOMMSICU TYNPOKHWUHT HaMIUIMHKM Makcaau 6oLikapuil UMKOHUHU 6epaan. bogom
Ba MMCTa Ky4YaTnapuHWHI camapann yHUO YMKULLWHW TabMWHMOBYM MMAPOreNHUHI pauMoHan mebeépu xap bup kyyaT yyyH
100-120 r, yHUHT TynpoKKa apanawitmpmil camapanu vYykypnurui aca 10-40 cm katnamaga oynuwim, kydatnap yHuo ycub ketu-
W camapagopnurnHmHr 40-50 cpomsra tokopm GynuLn xamaa acocnaHraH Mebepaa KynnaHraH rumporeniHMHI ConuiTMpma
ofMpnurn xucobura kyvatnap YHM6 YMKULLNHUHT MKTUCOAMM XMUXaTAAH SHT IOKOPU BYNULIMHU TabMUHNANaMN.

TasiHy cy3nap: rugporenb, nanmmn 6oFAopYUMK, 6040M KyyaTu, CyB-U3MK Xoccanapu, epmMep Xyxanuru, CyB TEXamMKop
TEXHONNOrMs, éfH MUKOOPW, camapaiopsvk.

QPPEKTUBHOCTDb BOOOCBEPEIAIOLLEN TEXHOJIOMUW,
PASPABOTAHHOMU C MPUMEHEHUEM CUJTIbHOHABYXAKOLLMX
FT’MOPOIEJEN B YCITOBUAX BOTAPHOIO CAOOBOACTBA

A.T. CanoxudduHoe - .m.H., npogheccop, A.O. Xomudoe - accucmeHm
TawkeHmMcKul uHCMuUMym UH)XEeHepoe uppu2ayuu u MexaHu3ayuu cesibCKO20 xo3siicmea
AHHOTaUus

Crtatbs nocesillieHa pesynbraTtaM OMnbITHO-MONEBbLIX UCCNEAOBAHUN NMPOBEAEHHbBIX C LENb0 COBEPLUEHCTBOBAHUSA TEXHOSO-
M BogocOepexxeHnst Myém ynpasreHus BOAHO-OU3NYECKMMM CBOMCTBAMU CEPbIX MOYB B YCIOBMAX GorapHOro cagoBoAacTBa.
Pesynbrartbl NpoBeaeHHbIX OMbITHO-MOMNEBLIX 3KCMEPUMEHTOB MOKa3anu, YTo TexHonorus BogocbepexeHns paspaboTaHHas Ha
OCHOBE MCMNONb30BaHUsi CUINbHOHabyXxatLWMxX rugporenet MoxeT ObiTb 3 EKTUBHO MCNoNb3oBaHa B ycrnoBusix 6orapHoro ca-
poBoacTea. MpoBeaeHHbIe NccneaoBaHusl nokasanu, YTo Bogocbeperatolas TEXHONOrMs, paspaboTaHHas ¢ UCMONb30BaHUEM
CUnbHOHabyxalLWmMxX rngporenem, CUHTE3NPOBAHHbLIX U3 MECTHOIO Chipbsi, MO3BOMSIET YNPABMATb BMNAXHOCTLIO No4Bbl. Hopma
BHeceHus rugporenert 100-200 r B adodhekTBHbIN crnovi noyusbl, 10—40 cmM OT NOBEPXHOCTU, NOA KaXAbI caxkeHeL, obecneyrBaet
pauMOHanbHYH BbKMBAEMOCTb CaXKEHLIEB MUHAANS U douctawku. MNpyn 060CHOBaHHbIX HOPMax BHECEHWS TMAPOrenen B NoYBy U
napameTpax TEXHOMNorMn BogocbepexeHus, obecneynBaeTca Hauny4Llasi BePKMBaeMOCTb CaxeHLEB B 6borapHOM cajoBOACTBE
Ha eanHuLy obbeMa NpYMeHeHHbIX rngporenen, kotopas Ha 40—-50% Bbille MO CpaBHEHUIO C TPAAULIMOHHOW TEXHOMOTMEN.

KnroueBble cnoBa: rugporenb, 6orapHoe CagoBOACTBO, CaXXeHLbl MUHAAnNs, BOAHO-pM3MYeckme CBOWCTBa, hepMepckoe
X0351CTBO, BogochbeperaroLas TEXHONOrns, BenMynHa ocagkon, 3PPEKTUBHOCTb.

EFFICIENCY OF WATER CONSERVATION TECHNOLOGY
DEVELOPED USING SUPERSWELLING HYDROGELS UNDER
RAINFED HORTICULTURE CONDITIONS

A.T. Salokhiddinov - d.t.s., professor, A.O. Khomidov - assistant
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract

The article devoted to the results of field studies aimed at soil moisture conservation technology improvement by managing
of soils water physical properties with use of super swelling hydrogels under conditions of gray soils. Results of series of the
field studies were conducted at the rain field gray soils have shown that the water saving technology developed with use of
swelling hydrogels in can be effectively used under conditions of fain fed horticulture. Study conducted under rainfed horticulture
have shown that water conservation technology developed using super swelling hydrogels synthesized from local raw materials
allows effectively manage by soil moisture. The amount of hydrogels aPp. lied to effective layer of soil, under each seedling
between 10 and 40 sm from the surface that provides rational survival of almond and pistachio seedlings is 100-120 gr. The
justified norm of hydrogel aPp. lication and parameters of the technology provides best conditions for seedling survival under
conditions of rainfed horticulture per unit of the aPp. lied amount of hydrogels. As study shows the results in seedlings survival
were up to 40-50% higher compere to traditional technology.

Key words: hydrogels, rainfed horticulture, seedlings of almond, water and physical properties, farms, water conservation
technology, precipitation level, efficiency.
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Kupuw. ByryHrn kyHra kenu® MuHTakagary MaBxyn Ba
YyeknaHraH CyB pecypcriapu MamnakaTtnap opacvpa Tynvk
TaKCUMOT KWIMWHraH Ba y3nawTmpunraH. Byxyara kenraH wa-
povTnapaa MuUHTakagaru cysra 6ynraH optub 6opaétraH Ta-
nabnap acocaH MaBXyZ CyB pecypcrnapugaH okuroHa ¢oi-
[anaHuLL Ba CyB pPECYPCIapUHUHE MYKU 3axXvpanapyHy TOM1LL
Xycobura KOHAMPUIMLLM MyMKWH. LLYHWHF yuyH cyB Texamkop
TEXHONOTUANAPUHN PUBOXIAHTUPULL Macananapura onum-
nap TOMOHMAAH XaMm KaTTa abTubop KapaTunMokaa.

Y36ekncToH Pecny6nukacu MpesngeHTUHUHr 2018 1inn
27 pekabpparm “lMaxta XOM awécuMHU eTuwTupuwaa ToM-
yunatnb cyropull TexHonorvanapuaaH KeHr domnganaHui
YUYYH Kynaml LliapT-liapoutnap spatvwira oug Ke4yuktupuob
6ynmanguraH 4dopa-Tagbupnap TyFpucuaa’tm Kapopu SIHM
YCYIHM XOpUWA 3TUAArM aHa LyHaam UKTUCOAMIM Macana-
nap eunmura nyn ounb 6epam [1, 2, 3]. Vktucoamért Ttap-
MOKMapw, aHUKCa, KULLIOK Xy»>Kanuruaa cyB TeXaMKOpruru
6yrunya KyTunraH HaTvxanapra apvLmLLAa CyBHUHI camapa-
CM3 capdVHN KECKMH KamMalTupuvLl MMKOHUHK GepyB4um 3a-
MOHaBWIN CYFOpULL TexHonoruanapugaH donganaHvw 6u-
naH 6up katopaa, HucbaTaH ap3oH Ba cogda HoaHbaHaBuWN
CyFOpWLL TexHornorusnapy Ba ycrnybnapvHu vwnad ymkui
Ba TaKOMUMMAWTUPULL XaM MyXMM UIMUR-aManni axammsaT
kach atyBun gonsapb myammonapaaH 6upu xucobnaHagw.
AHa wyHaan ycnybnapaaH 6upy Kyunu LwmwwyBYaH nonuMep
rMaporennapHu Kynnaw acocua TexaMKop CyFopuLL TEXHO-
norusnapviHun spatuwaup [4].

Martepuannap Ba ycny6nap. Pecnybnukagarn nanmu-
KOp TYNPOKMapHWHI HAMIUK TapTnboTu Typnu nunnapga Ma-
manusazoB C.M. (1967), PenkoB C.H. (1968), OHycoB M.IO.
(1973), NaepoHos I".A. (1979), X.FOcynos (1990, 2001, 2011,
2014) Ba Gowwkanap TOMOHMAAH ypraHunraH. OnuMnapHuUHT
Tabkuanawnapwya, pecnybnvkagarn 6apya nanmukop Tyn-
poknap 1BuUnNManguraH umnepMaung tunra MaHcy6. Mamna-
KaTUMW3HW TOF onaun xyayanapv [5, 6] xymnagaH, MapkeHT
TYMaHW Xam TyMpOKINapHUHT Typrapuv Ba ep caTxy Ty3unuLum-
ra kapab, Toronau TekucnurmaaH 6ownab Tof MUHTaKacura-
Ya MyHTas3am pasuwaa y3rapub 6opagu. Ep catxu 6anaHa-
TIUITUHWHT OWMLWKM BunaH TOF XXMHCNAapUHWHT Typrapw, KyéLu
HYPVHWHT TYLLUMLL X0NaTtu, EFVH MUKOOPW, YCUMITUK AyHECK Ba
KanuHnur yarapnb Gopuimnra MoHaHA TyNpoK Xunnapu xam
y3rapub 6opagm [7, 8, 9, 10].

Maskyp makonara acoc 6ynraH nanmm 60F4OPYNMK LUa-
pouTnaa mMaxannuin XOM alléaaH CUHTEe3 KUIMHTaH Kyynwu
LWMWyBYaH TMAporefniHn Kynnab TexamKop TEeXHOMOrUsiHU
spaTuw 6ynnya gana Taxpuba TagkmkoTnapu TOLUKEHT BU-
noATUHWMHT TapKeHT TymaHuaa xonnawraH nanvv 6ofgop-
YUK WwapouTtnapvaa onvb Gopungn. TagkukoT 0OBEKTU
cudpatnga nanmu 6oFgopumMnuk wapontuga daonuat onub
6opaétraH “ObumkoH” depmep Xyxanuru ganananapuv TaH-
nab onvHan. Taxpuba ganacuaary Tynpok Kyriuaarm Kkypcat-
knunap 6unaH xapakrepnanagm [11, 12, 13]:

Tynpok katnamupgarn rymyc 0,65-0,85%, ymymuin asot
mukgopu 0,6-0,8%, ymymuin docgop 0,08-0,10% Ba ymy-
MU Kanun mukgopu 1,4—1,6 pomsHm Tawwkun atagu.

Taxpuba pgananapvga kydaT SKUNUWWAAH ONAWMH KOH-
BepT ycynuaa 10 cm. gaH 70 cm. rava vykypnuvknapga 3 1a
HyKTanapgaH Tynpok HamyHanapu onvHnG Hamnuk gapaxacu
ypranm6 kypunau. KysatyBnap Gapya 3oHanapgarv Tynpok
HaMnMrM aespnu 6up xun akaHnuruHu kypcatam (1-pacm).

XncoboT pgaBpuaa dana Taxpubanapu 16 mapt 2018
ninu kynmunau. Mupgporens abcopbeHTUHUHT camapagopnurm
2 xun ky4yaT “nucTa Ba 6ogoM” kyvaTnapuaa Kynmgarm cxema
6yrunya kynunam (2-pacm).

(H) - Hasopat - rmagporencus BapuaHT; (T-1) Mvaporenyn
45-50 cm vykypnukaa cenuw mebepu — 50 r; (T-2) MmaporenHu
45-50 cm uwykypnukaa cenuw mebeépu — 100 r; (T-3) Mmaporen-

1-pacm. Jlanmu epnapHu Ky4am 3kuwaa mauépnaw
XapaéHu
Hu 45-50 cm vykypnukaa cenvw mevépu —150 r; (T-4) Mapo-
renHn 45-50 cm 4vykypnvkga cennw mebeépy — 200 r. XKamun
BapuaHTtnap coHu 5 ta. Kyyatnap conu 300 Tyn wyHaaH 150
Tacv 6ogom Ba 150 Tynu nucta kyyvatnapuaaH nbopart 6ynau.
KyyatnapHu akunuw opanusn 6 x 6 M. bogom ky4atu-
HVHT HaBW “TypKMEHCKUIA OTNNYHBIA”, NUCTa KYYaTUHUHT HaBn
“XaHgoH” TaHnab onuHub, Taxxpuba Kynunam.
KyuaTtnap coHu Hasopart (H) 3oHacuaa 25 goHa Ba Taxpu-
6a BapvaHTnapu 6yiunya axpartunrad gananapaa:
Taxpuba -1 (T-1) rugporens 50 rpamm Mmebépaa 25 ooHa,
Taxpwuba -2 (T-2) rugporens 100 rpamm mebepaa 25 aoHa,
Taxpuba -3 (T-3) rugporens 150 rpamm mebEépaa 25 foHa,
Taxpnba -4 (T-4) rugporens 200 rpamm Mebépaa 25 aoHa
KyyYatnap aKungu.
Taxpuba ycynu: Taxpubanap gaBommuaa KyvaTnapHUHT

-

N &L

2-pacm. 'udpozenb 6unaH Ky4am 3KuwW xapaéHu

ycrnb Ba pUBOXNAHULLWHWHT (hEHOMOMMUK Ky3aTyBnapu MNaxrta
cenekumsicu, ypyruaunuru Ba eTULLTUPULL arpoTeXHonorusinap
UNMUIA TagKUKOT MHCTUTYTU TOMOHWUAAH nwnab yukunraH Ba
yMyMuiA Kabyn KunuHraH ycnybuat acocmga onmb 6opunam.
HaTtwxanap Ba ynapHUHr myxokamacu: Ky4atnap akun-
raHAaH CyHr éFMHrapuunuknap Ky3atné opvnau. ana wapo-
uTuaa ytkasunraH Taxpubanap AaBoMmuaa Hasopar Ba 6apya
Taxpuba MamgoHnapuaarym TaHnaHraH Gapva HykTanapgad
xap xun yykyprnukgaH (0-50 cm) Tynpok HamyHanapu onuHmo
(KymnapaH éfvHrapuvnukgad aBBan Ba yHAaH cyHr Genru-
NaHraH JaBp AaBomupa) nabopatopus wapoutuaa Tynpok
HamMnur1 AMHamMmmkacm ypranmb 6opungu. Kysatuwnap Ba Tax-
nvnnap WwyHu KypcaTauku, yptada xucobaa taxpuba gana-
napwgary Tynpok TynpoK Hamnuri Hasopat Aananapujarura
HucbaTaH toKkopu Oynuwmn TabMuHnarrad. XKymnagax, Haso-
part - 1 Ba Hasopar - 2 mangoHnapvaarm Tynpok Hamnknapu
ypTada 16,52 dounsHu Tawkmn atraH 6ynca, By kypcatkuyinap
Taxpuba -1 margonnaa 17,12%, Taxpwuba - 2 maigoHnga 18,
83%, Taxpwnba - 3 mangonnaa 18,94% Ba Taxpuba - 4 main-
poHvaa aca 19,68 chonsHm Tawkun aTam. Ywoby HaTuKanapHu
3-pacmparv guarpaMmmaga xam Kypuil MyMKUH.
OnarpammagaH KYpuHWG TypubaMKM, TYNpOK HamIuKna-
pv HasopaT MangoHura kaparaHga Taxpuba mangoHnapwu

L
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HaMnvKNap cesunapnu gapaxaga tokopu gapaxaga 6ynu-
WM TabMUHNaHraH. Taxpubanap faBpuaa KydaTnapHWUHD
ycub  puBOXInaHUWKM GynMuva onub GopwnraH eHONorunk
Ky3aTyBrap xaM Maxannuii xoM-allénapaaH CUHTE3 KUIUH-
raH CyBTEXaMKOpP TEXHONOMMSHU TYNPOKHWUHI CYB-PU3NK XOC-
canapu, XymnagaH, YHUHr HaMnuMrnHu Golukapuiira MMKOH
ApaTuwnHKn kKypcatan. Taxpubanap Ba Ky3aTuiinap acocuaa
Kynuparvnap kamg atungu, Kydatnap akunraHgaH cyHr 7—8
KyHO@H KEeMWH 3KUMraH SIHMM HUXOMMaPHWUHT YHUO KeTuwin

0-10 I 10-20 20-30 3040
3-pacm. ErunzapyunukdaH cyHa mynpoK Hamiau2uHu
y32apuw QuHamMukacu
KypcaTkuunapu 6yrnya kypvHa 6ownaaun. Hatwkanap wyHn
KypCaTAMKW, Ha3opaT ganacuga akvunraH sHrv 25 Tyn kyyar-
nappaH ypta xucobaa 6 Tacu (24%) yHub ycnb ketamn. XKym-
nagaH, bupmHum Taxkpmnba ganacuga 50 rpamm MebEp GunaH
rmaporens cenub akunrax KyyatnapgaH 7 tacu (28%), UKKMH-
4 Taxpwuba ganacuga 100 rpamm Meb€p bunaH rugporens
cenmnb akunraH kydatnapaaH 12 tacu (48%), yumHum Taxpuba
aanacuga 150 rpamm MebEép ruaporenb cennb aKumraH Ky-
yatnapgaH 13 Tacu (52%) Ba TypTuHYM Taxpuba ganacupa
200 rpamm mebEp GunaH rmgporenb cenub aKunraH Kyyart-

napaaH 14 tacu (56%) yHnb ycmb ketam (1-xagsan).
tOkopmaarn MabnymoTnapgaH LWyHU Kypull MYMKWHKK,
HasopaTt ganacura HucbataH Taxpuba gananapuga Kydart-
nap yHub YikuLIn cesannapnu gapaxaga rokopy oynum Tab-
MuUHNaHraH. Taxxpuba gananapu ypracugary HaTuKanapHUHT
HUCOUI hapknapura abTUOOP bepaguraH Gyncak, MKTUCOANN
HyKTau Ha3apgaH aHr Makbyn BapvaHTaaru rmaporen Mebepu
100 rpamm 6ynraH BapuaHT 3KaHNWUMM KypuHaau. Kynnax-
raH rugporenb OFMpRMIM Bupnurn xucobura apuiMnaguraH
HUCOWI HaTWKa alHaH LWy BapuaHTAa HucbaTaH SHr Kopy
SKaHMUIMHU KYypuWw MyMKWH. Maskyp BapuaHThAa rugporen-
napHuHr kynnaHrad 100 rpaMm MebEpu aponTuaa aKumnraH
AHMN HUXOMNapHUHr 48 counsm yHnb ycub ketuwm kysaTun-
raH. Kynnadran rugporennapHuHr 200 rpamm Mebépu La-
poUTMAA SKUIraH SIHIU HUXOMMapHUHE 56 dounan yHnb ycunb
KeTuwn Ky3atunraH. BUpok KynnaHraH rugporennapHuHr xap

40-50 cm

1-xapBan
CyB TeXXaMKOpP TeXHOJIOTMSICUHUHT KyInalwl camapagopnuru
BapuaHT- mpporenb KyuatnapHu yHu6 ycumb
nap mMuKgopu, © ketTuwn, %
1 HasopaTt 24
2 50 28
3] 100 48
4 150 52
5) 200 56

Oup rpamm xmcobura caknaHraH Kyyatnap coHura abTubop
kapaTunca, 200 r mebépaa TexHonorus HucbartaH kummMaTtna-
LWKNG KETULLUHWN KYPULL MYMKUH. LLYHWHT y4yH nanvu 6ofFgop-
YWMKWK LapouTAA Maxannuii XoM alénapaaH CUHTE3 KUINH-
raH Kyu4nu LviyBYaH rmgporennap acocuaa spaturnraH cyB
Texxamkop TexHonorus anHaH 100 r KynnaHunraH BapuaHTaa
3HI camapanuv 6y nLLNHN KYPULL MYMKUH.

Xynoca. TowkeHT BunoaTn MNMapkeHT TymaHuaa xyoyav-
Aarn nanmu 60FLopuYMnUK Wapoutnapuga (nucta Ba 6oaom
JapaxTrnapuHyi YCTUpULL >XapaéHu mMuconuaa) maxannun
XOM-alwénapaaH CUHTE3 KUMUHIaH Ky4nu wuysYaH ruapo-
rennap acocumga CyB TeXaMKOp TEXHOMOrMACUHU uwwinab
YMKWLL Ba YHVIHT NapameTparnapyHmn acocnaw 6ynnya unmmi-
amanuin TagkuKoTnap HaTwxkanapu Kywvparu xyrnocarnapHu
YMKapvL Ba TaBcuanapHu 6epuiira acoc 6ynau:

1. Jlanmu GoFQOPYMNNUIA LLAPOUTM YHYH Maxarsuii Xom
awénapgaH CUHTE3 KUNMHIaH Ky4nu LMLWIYBYaH ruaporennap
acocua cyB TeXaMKop TEXHOMOrMSACU TYNPOKHWUHT HaMnurn-
HM Makcaanu 6olukapuw UMKOHWUHY B6epaau;

2. 6x6 cxemaga nanmu wapouTuaa akunraH 6ogom Ba
nucTa KyyYyaTnapuHUHI camapanu yHUO YMKULWIWHW TabMWH-
NOBYU TMAPOTENTHUHI pauuoHan Mebepu xap bup kyyar ydyH
100-120 r, yHMHI TynpoKka apanalwiTupuyLl camapanm 4ykyp-
nuru aca 10—40 cm kaTnamaa 6ynuiimn makcaara MmyBoduk;

3. NNanmu GOFQOPYUNUTA LLAPOUTU YHYH Maxarnmuni Xom
alwénapaaH CUHTE3 KUNMHIaH Ky4nu LWWLWYBYaH ruaporennap
acocuia apaTtunraH cyB TeXaMKop TEXHOMOTUSACK:

* ky4aTnap yHub ycunb ketuwm camapagopnuruHmn 40-50
donsra oKopu BYNULLINHY;

s acocnaHraH mebépaa KymnmaHraH rMaporenHuHr co-
NUWITMPMa OFMPIUIM XMcobura Kyyatnap YHUO YMKWLLMHK
VKTUCOAMN XUXATAAH SHT IOKOPU BYNULLMHM TabMUHMaNAW;

e anmMu GOFAOPYMNUTA LLIAPOUTU YYYH Maxannmi XoMm
awénapaaH CUHTE3 KUNMHIaH Ky4nu LIMLWYBYaH ruaporennap
acocupa spatuinrad cyB TeXamKop TEXHOMOMMSCHU KynnaHraH
lapouTnapga Kyyatnapra optupunraH Mebépaa MuHepan
yFuT BGepui TaBcusa aTUNManan.

Ne Apabuétnap
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PACHYET PEXXUMA KAMNEJNbHOIO OPOLWIEHUA
XJNOMNYATHUKA HOBOI'O COPTA «CYJNITAH»

B.C. Cepukbaes - 0.m.H., npogheccop, akademuk (MHA3I) u (PAM)
TawkeHmMcKul uHCMumMym UH)XeHepoe uppu2ayuu u MexaHu3ayuu cesibCKO20 xo3silicmea
A.T. Bymasipoe - dokmopaHm, Tepme3cko20 2ocydapcmeeHHO20 yHueepcumema
AHHOTauus

B cTaTtbe npvBeaeHbl pe3ynsraTbl TEOPETUYECKMX U MONEBbIX IKCMEPUMEHTarNbHbIX UCCNEAOBaHMI MO YCTAHOBIEHMWIO PEXU-
Ma KanenbHOro OPOLLEHMUs XonyaTHUKa copTa « CynTaH» B MPUPOAHO-X03AMCTBEHHBIX YCNOBUSIX OMnbITHOro nomnst OO0 «CypXoH
cudat TekcTun» [xapkypraHckoro panoHa CypxaHaapbuHckon obnacTu. B ycnoBusix rmobanbHOro 3aMeHeHus knnuvara Ha oc-
HOBE CUCTeMaTU4eCKOoro ndy4eHma temneparypbl, OTHOCUTENbHOWM BMa)XHOCTU U ,u,eq)mu,ma BITa>XHOCTMU, 3Ha4YeHun ncnapeHus
N TpaHcnmpaumm xnonyaTtHMUKa B TedeHUn CyTOK, AeKabl, Mecdua 1 Beretauuu, aTMOC(*)eprIX 0CaaKoB, pexunma rpyHToBbIX
BOZ, NMOYBEHO-MENMOPATUBHbIX YCIIOBUI, @ TakKe Ha OCHOBE arpobmonornyecknx 0COOEHHOCTEN HOBOro parioOHNMPOBAHOMO COp-
Ta «CynTaH» BrnepBble NpUMeHeH BMOKNMMaTUYeCKnA MeTog Ans pa3paboTkn pexrMa KaneribHOro OpPOLLEHWS XMonYaTHUKa.
OnpepeneHbl pasmepbl 3NIEMEHTapHbIX MOMMBHBIX HOPM, YMCMO, CPOKU MOMMBOB, 3HAYeHus AeduumTa BogonoTpebneHms m
opocuTenbHas HopMa xnonyaTtHuka. OnpeaeneHbl COCTaBHbIE YAaCTU CUCTEM KanernbHOro OPOLLEHUS B YBSI3KE C OpraHun3aunen
OpOUJaeMOVI TEeppUTOPpUN B 3aBUCUMOCTU OT pealribHbIX NOYBEHHO-MENMopaTuUBHbIX, r’MaporeonorM4eckux, rmaponorn4ecknx
1N XO35IMCTBEHHbIX yCJ'IOBI/II7I, YyCTaHOBIneHa TEXHONOrMa KanenbHOro opoweHna xnonyaTtHuka, obocHoBaHO npenmyLlecTBo Ka-
NefibHOro opoLleHnd, No CpaBHEHUIO C NonMBamMu xrnon4vyaTtHuKa no 60p03,an.

KnroueBble cnoBa: xnonyaTtHuk, copT «CynTaH», MHHOBaLMOHHbIE TEXHOMOMMWN, PEXUM OPOLLEHUS, HAMEHbLUAsi BMaroém-
KOCTb, CUCTEMA KanernbHOro opoLUeHns, e UUT BOAOMNOTPebneHUs], MONOCOBOE YBMNaXXHEHME, 3BanoTpaHCINpaLImsl, ypoXXaiHOCTb.

FY3AHWHI AHIU «CYNTOH» HABUHU TOMYUNATUB
CYrorPunl TAPTUBUHUHI XUCOBWU

B.C. Cepuk6aee - m.¢.0., npogheccop, XDAMBA ea MBA akademuau
TowkeHm uppuaayusi 8a KUWIIOK XyXKaJlu2auHU MexaHu3ayusiiawmupuw MyxaHoucaapu uHcmumymu
A.T. Bymasipoe - dokmopaHm, Tepmu3 daenam yHugepcumemu
AHHOTauus

Ma3skyp makonaga fy3aHuHr siHrm “CynToH” HaBUHM Ha3apwuii Ba fana Taxpubanapu acocuga ToMunnaTnd cyropuil Tap-
TMOK, TexHonornsacuHm nwnab ymknw yyyH Cypxongapé sunosituga «CypxoH cudpat Tekctmuny MYUXKHMHT XKapkyproH maccu-
BVHUHI Tabumin-xyxanuk wapouTtnapuga ytkasungu. knumHuHr rmoban ysrapuiinHm xucobra onraH xonga, cyropunaguran
€prnapHUHT XaBO-XapopaTy, XaBOHUHI HAMITUTY Ba YHWUHT ETULLMOBYUITUINHY, €P OCTW CYBMAPVIHWHI CaTxu, TYNpOK-MenmopaTms
xonatu, byFnaHvra Ba fy3aHUHI TpaHcnmpauusara capdnaHagurad cyB MUKGOPW, SHMM panoHnawTtupunrad «CynToH» fy3a
HaBVHVHT arpoBbunonormk XyCyCcusaTuHM xucobra onraH xonga bup KyHnuK, YH KYHIVK, OANWK Ba CyFopuLL AaBpuaarm Mykgopna-
PWUHW YpraHunrax, unk 6op Tomumnatnb cyropuLl ycynuaaru Fy3aHUHI ToMunnatmb cyropul Taptmbu uwnab vukmwaa «omo-
KnMMmaTuky ycyn kabyn kunuHraH. Fy3aHnHr anemeHTap cyfopul MebEpw, CyFopuULLINap COHW, CyFopuLLnap AaBpu Ba MaBcyMui
CyFopvLl MEBLEPU aHuKnaHraH. FysaHu ToMumnaTub CyFopuLl TUSUMUHUHE pean TynpoK-MenuopaTus, rMaporeororuk, rmgpo-
TIOTUK Ba Xy>Kanvik LapovTnapuaa aneMeHTnapmu aHvknadraH. Tomymnatmnb cyropuvilpa CyFopuyLL TEXHOMOTMACKU KeNTUpUIraH.
Fy3aHn TomunnaTtnb cyropuwaa aratnab cyropuiira HucbaraH ad3annmri acocnaHraH.

TasHy cy3nap: naxta, «CynToH» fy3a HaBW, MHHOBALIMOH TEXHOMOIMSANap, CyropuLl TapTubu, HAMIMKHUHT 3HT NacT gapa-
Xacu, ToM4nnaTmb cyFopuLL TU3MMKU, ETULLMaNAMIaH CyB MUKAOPW, TApMOKIM HaMIMK, 9BarnoTpaHCNMpaLms, X0CUngopnuk.

CALCULATION OF THE DROP IRRIGATION OF THE COTTON
OF A NEW VARIET "SULTAN"

B.S. Serikbayev - d.t.s., professor, academician of the IAEENC and the RAM
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
A.T. Butayarov - doctorate student, Termez state university
Abstract

The article presents the results of theoretical and field experimental studies on the establishment of the drip irrigation
regime for the Sultan cotton in the natural and economic conditions of the experimental field of Surkhon Sifat Tekstil LLC in
the Dzharkurgan District of the Surkhandarya Region. In the context of global climate change based on systematic study of
temperature, relative humidity and moisture deficit, values of evaporation and transpiration of cotton during the day, decade,
month and vegetation, precipitation, groundwater regime, soil - meliorative conditions, as well as on the basis of biological
features of the new zoned cultivar "Sultan" for the first time aPp. lied a bioclimatic method to develop a mode of drip irrigation
cotton. The sizes of elementary irrigation norms, the number, timing of irrigation, the value of water deficit and the irrigation
rate of cotton have been determined. The components of the drip irrigation systems were determined in conjunction with
the organization of the irrigated area, depending on the actual soil-reclamation, hydrogeological, hydrological and economic
conditions, the drip irrigation technology of cotton was established, the advantage of drip irrigation was justified compared to
cotton irrigation by furrows.

Key words: cotton, Sulton variety, innovative technologies, irrigation mode, least water capacity, drip irrigation system,
water deficit, band moistening, evapotranspiration, yield.
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WPPUTALINA BA MENUOPALINA

BBe.quue. B Y3bekuctaHe npoBOAUTCSH WMHTEHCUB-
Has paboTa MO BHEOPEHWIO WMHHOBALMOHHBLIX CMO-
COBOB, TEXHUKN U TEXHOSOrMN OPOLUEHUS CENbXO3KYmbTyp,
B TOM YuCrie KanerbHOro OPOLUEHWUst XronyaTHuKa, obLias
nnowiagb KOTOpPON, B HacTosiLiee BpeMs, coctasnseTt, 43,0
Tbic./ra. B CypxaHgapbuHcko obnactu nnolwiaan BHeLpe-
HUS BopocOeperaroLlen TEXHOMOMMN OPOLUEHUST CEfbX03-
KynbTyp NokasaHbl Ha puc.1 n Tabnuue 1.

TpybonpoBoAoB 4Yepe3 chneumanbHble MUKPOBOAOBbIMYCKMN
HernocpeACTBEHHO B KOpHeobuTaemyto 30HY, noadepxuBast
Ha MPOTSXKEHUN BCEro BEreTauMoHHOIo Neproaa BNaXHOCTb
MoYBbl HA YPOBHE OrIM3KOW K pac4eTHOMY, MpU 3TOM co3aaHa
BO3MOXHOCTb HEMPEPBLIBHOrO CHabXeHns pacTeHni BOAOW, a
TaKkKe aneMeHTamMmy NMTaHus.

Metoabl wuccnepgoBaHus. OCHOBHble MeTOAMYECKME
nonoxeHusi 6as3npyloTCs Ha TEOPETUYECKUX U 3KCMEepUMEH-

Tabnuua 1

Mnowanu kanenbHOro OpoLUEeHUsA CerNbX03KYJLTYP N0 aAMUHMUCTPaTMBHbLIM parioHam CypxaHaapbUHCKUA ob6nacTtu

LeHuns xnon4yaTtHuka, ra 2017 rog

)§ = ’§ IR < = =
4 = S S I~ = = =
ol s [s| 8|58 8 |=|¢8g|s|8| ]2
@ 2 S =4 3 z g | 2 g 5 | = g | ¢ <
Ne HaumeHosaHme sl s|3|8|8|a| s |28 |z|8|a|2] ¢
El s[5 8| 8|l g|&|a|=5|:5]|3|8| =
® < 3 () = s 2 © 3 s g
4 3 s | = o < | =
O6uwas nnowaab KanenbHOro opo-
1 Lt tan PO | 60 | 264 | 14 | 181 [ 534 | 83 | 133 | 70 | 54 | 61 | 83 | 148 | 96 | 1781

dakTuyeckas nnowanb KanenbHo-
ro opoweHus B 2018 rog

60 | 243 | 10 | 70

129 | 75 54 | 30 | 32 35 | 45 | 68 | 75 | 926

MnaHoBble Nnowaan KkanenbHoro
opolueHns Ha 2019 rog

250 | 242 | 12 | 70

128 | 106 | 250 | 30 | 45 70 | 60 | 68 |[290 | 1621

Moans mo
Goposgam ¢
npEMeHeHbeM
IIEHOK -

4123ra(22%)

Kaneabnoe
opomenHe -
2736ra(15%)

TloHB ¢ HOMOMIBIO
nepeHoCHBIX
THOKHX HLTAHTOB-
11837 ra(63%)

Puc.1. Juazpamma eHedpeHusi sodocbepezaroweli
mexHosnozuu e CypxaH@apbuHckol o6acmu

Mpy kanenbHOM OPOLLUEHMS XIon4aTHUKa HOBOrO copTa
«CynTaH» noka OTCYTCTBYIOT Hay4YHO-NPaKTUYECKNE PEKOMEH-
Oaunn No YCTAHOBMEHMIO peXMMa OPOLLEHNS AN MPUPOLHO
— XO3AWCTBEHHbIX YCMNOBUIN paccMaTprMBaeMoro pernoHa.

OOBbeKT uccnegoBaHuW. TeppuTtopusi obbekTta pac-
nonoxeHa B [hxapkypraHckom parnioHe CypxaHOapbWHCKON
obnactn. OGBLEKTOM uMccrneaoBaHWU SABMSAETCA  OMbITHBINA
yyactok OO0 «CypxoH cudart TEKCTUMN», UCTOYHMKOM OpO-
LeHNs ABMseTCa pacnpenenuTernbHbli MarncTparnbHbIA Ka-
Han «Amy-3aHr». [TOBEpPXHOCTb OMbITHOMO yyacTka umeet
ykrnoH i = 0.003-0.004, noyBbl N0 MeXaHU4EeCKOMY COCTaBy
nérkue, obbeMHasa macca 1,1-1,26 1/m3, pacnpocTpaHeHue
nonyyYnnu cynecyaHble v NErkne CyrmnvHKM, He 3acofieHHble,
rnybuHa 3aneraHnsi rpyHTOBbIX BOA, B Te€YEHMe roga Kone-
6netcsa ot 2,6-2,8 oo 3,1-3,5 m.

OnbITHBIN Y4ACTOK ABMASIETCA TUMUYHBIM MO KMMaTuyec-
KM, MOYBEHHbIM, T[EOMOrM4YEeCKUM, [MOPOreonorM4eckuMm,
rMAPONOrMYECcKNM, XO3ANCTBEHHBIM ycnoBusiM [xxapkypraH-
CKOro maccuBa OpoLleHus, BblbpaH Ha OCHOBE METOOUKM
B.B.lLlabaHoBa, E.M.PygayeHko [1, 2, 3, 4].

Mpn kanenbHOM OpOLWEHWM — MONMUBbLI XIOMYaTHUKA
copta «CynTaH», OCyLLIEeCTBNANNCH NO pa3BETBIEHHON CETU

TanbHbIX WCCNeaoBaHUsX, LMPOKOM 000OLWEHUM MpaKTu-
K/ KanenbHOro OpOLUEHUs1 XJlon4yaTHMKa WCCregoBaHMSIMU
TUWMNMCX, HUNCCABX, HUNMBI, TawlrAY, BHATAM
um. A.H.KoctsakoBa, Bonrorpagckoro M'AY, Mockosckoro FT'AY
um. Tumupsasesa n gp. [Nonesble nccnegoBaHWs NPOBOAW-
NNCb C NPUMEHEHMEeM CTaHAapTHbIX U cneuumansHo pa3pabo-
TaHHbIX METOAUK, JOCTOBEPHOCTb MOSYYEHHbLIX pe3yrnbTaToB
oueHMBanacb nytem BepudukaumMm pesynbTaToB TeopeTu-
YecKux 1 nonesbIx uccnegosaHun [5, 6, 7, 8, 91.

Pe3synbTaTtbl uccnegoBaHun. 1o pesynbtatam uccrie-
poaHun 2018 roga BbIsIBNEHb! crieqylolimne npemMyLecTsa
KanenbHOro opoLUeHus:

YBnaxHsieTcsl TONbKO KOpPHEBasi 4acTb XIOMYaTHUKA;
YMEHbLUAOTCS NOTEPU BOAbI HA 3BaNOTpPaHCNUPaLMIo Xomn-
YyaTHMKA; WCKIYaeTCss paccocpenoTOYeH-HOCTbL MonmnBa
XJlonyaTtHMKa Ha MOSIMBHOM Y4YyacTke; OTCYTCTBYKT MOTepwu
BOAbl HA BEPTUKAIbHbIN COPOC U NOAAEPXKMBAETCS XOpoLlee
MenmopaTMBHOE COCTOsiHME. [JocTurarTcst YBA3KU MpU Bbl-
MOSIHEHUN KOMMMeKca WPPUraunoHHbIX, aTPOTEXHUYECKUX,
XUMUYECKNX, BUOMNOrMyecknx U ap. MeponpusTUin, co3aatoT-
cs BnaronpusiTHble YCNoBWs AN NPUMEHEHNST «KITaCTEPHOro
MeToAa» Npw BblpalMBaHUM XIIOMYaTHUKA.

[o3npoBaHHasa nogaya BoAbl B TEYEHWE OPOCUTENBHOrO
nepuoga nossonuna cosgaTtb BogocebepeTalowuii pexum
BMaXXHOCTU W YBENMUYNUTL YPOXaMHOCTL XronyatHuka. Kanenb-
HOe opoLUeHne NpuBero K 3HaunTensHon (40-50%) akoHoMuUM
OpOCUTENBLHOM BOAbI, MOMOCOBOMY YBIa)XHEHWIO MOYBbI, T. €.
YBMAXXHEHVIO €€ TONbKO B 30HE KOPHEOOUTaHWsi pacTeHWUW,
Mexaypsaee npyv 3TOM OCTaBasiocb CyXMM, YTO MO3BOSISNO
6ecnpenaTCTBEHHO NMPOBOAUTL MeXaHU3MpoBaHHble pPaboThl.
Mpn atom cnocobe opolleHust oTnagaeT HeobXxoaMMOCTb B
npoBeaeHUN MITaHUPOBOYHbIX paboT, BO3HMKAET BO3MOXXHOCTb
6e3 nomex opoLLaTh KpyTble CKITOHbI U 3eMIN C NPOCag0YHbIMU
rPyHTaMu, CyLLLeCTBEHHO MOBbILLAETCA 3Ha4YeHue koadpcuum-
€HTa 3emenbHOro nccnonb3oBanus (K3W), cHwkatoTca sHepro-
3aTpaThbl NO CPABHEHMIO C AOXKAEBAHUEM, YIyYLLIAETCS PaBHO-
MEPHOCTL pacnpegenexuns Bogpl no nnowaawn [10, 11, 12].

Ha puc.2. npuBegeHbl cocTaBHble 3N1EMEHTbI CUCTEM Ka-
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Puc.2. CocmagHble anemMeHmMbI cucmem KarnesibHo20 OpoWeHUs1 xson4amHuka «[xxapkypa2aHcko20»
Maccuea opouweHust

NnenbHOro OPOLLEHUST XIoNYaTHMKa «[)xapKypraHckoro» Mac-
C/iBa OpOLLEHUS.

lMpwv KanenbHOM OpPOLLIEHNMM XMOMYaTHUKa HeobxoamMmo pac-
cYMTaTh 3HAYEHVE SNEMEHTAPHON NONMBHOM HOpMbI [13, 14].

OnemMeHTapHON MONMBHOM HOPMOW XMOMYyaTHUKa Mpwu
KanerbHOM OpOLUEHMM Ha3biBalOT KOMNMMYECTBO BOAbI, HEOD-
XoOAMMOe ANnS CO3[4aHUsA pacyeTHOW 30Hbl YBNaXHEHUSA KOp-
HeobuTaemoro crnosi B npefenax eguHuubl ANnHbI NOMnochI
YBraXHeHWs1, OHa onpeaenseTcs no opmyne.

m3:82~A2~HB},-Aﬁ,M3/ea (1)

roe: H - pacyetHas rnybuHa yBrnaxKHeHus1, M;

B - pacyeTHasi LUMPWHA MONOCkI FTOPU3OHTASbHOV NPOeK-
LK YBNAXHEHUS, M;

5, - KO3(PPMLUMEHT, 3aBUCALLMIA OT KONMYECTBa Kanesb-
HWL, Ha ONvHEe Nomnockl yBnaxHeHwus (mpy Hanuuum 1-3 ka-
nenbHUY Ha 1 M BenuuuHa §,=0,95, npu 6onblIeEM UX Yncrne
8,=10);

A, - KOIMPDULMEHT, 3aBUCALLMIN OT (DOPMbI YBNAKHEHNS
(Ha onbITHOM y4acTke paBeH 0,2);

AB =B, - B,- aKTUBHas BNaroeMKocTb Nno4Bbl,% OT «d» ;

B,.- HAMMEeHbLUAsA BNaroeMKoCTb MOYBbl B TOYKE YBax-
HeHUs,% oT« »

B,- NPeanonMBHas BAAXHOCTb NOYBbl, % OT «d» ;

d - 06beMHasi Mmacca No4YBOrpyHTOB, T/M?;

MpooomKMTENbHOCTb MEXMNONMMBHOIO nepvoda ycTaHas-
nmneaetc4d no dopmyne [6, 71;

T= &, cyT 2)
E

roe: m, - 3anemMeHTapHasi NoNMvMBHAas HOPMa HETTO XMon-
YaTHWKa, Npy KanerbHOM OpPOLLEHUN.
E®"- cpefHecyTOYHbIN AeduumT BogonoTpebneHus,
m/2a cym; [8, 9], koTOpasi onpeaensieTcs no opmyrne:
AE’" =K, -E, (3)
roe: E, - ogonoTpebnexuve, v/za cym.
MpogomknuTeneHOCTL MonMBa onpefensetcs no ¢op-

myne [15,16]: -
. .a

z )
rae: h - cnowv BoAbl, He06XoaAUMbIV ANs HacklweHus, [17,
18], onpenensietcst no doopmyrne:
h=¢-H-(B'ne—P,) (9
¢ - KO3OPULMEHT, YUNTbIBAIOLLMI pacxo BoAbl HA BOOO-
notpebrieHne 3a BpeMsi nepepacnpeneneHms Brnari B noyuse
(ans TskenbIx NoYB ¢ =1,12; ANA CpeaHuX CYrnnHKOB ¢=1,10;
ONsi NErknx CyrnuHKoB ¢ =/,06; Ansa nec4yaHblx no4B ¢ =1,0);
V, - CKOpPOCTb BNUTbIBaHMA BRarv B KOHLE NepBoro Yaca

(onpenensieTcs OnbITHLIM NyTEM), M/4;

V, - CKOPOCTb BMNUTbIBAHUA BRarm B KOHUE UHGUNbTpa-
ummn, m’/u;

a - KOA(PUUMNEHT, YYnTbIBAKOLLMA BOOOMNPOHULAEMOCTb
noys (uameHsetca ot 0,2 onga necyaHbix noys o 0,5 ona
cpegHux n 0,8 Ans THXKENbIX NOYB).

Pacxop Boabl Anst nogayv aneMeHTapHON NOfMBHOM HOP-
Mbl paccynTbiBaloT no copmyrne [19]:

K, -m,
- K-t (6)
rae. m,- afieMeHTapHasa nonnMBHaaA HopMa npu Noy10CcoBoM

YBNaXXHEHUU;

K - KO3h(PULMEHT, YUNTLIBAIOLLMIA BOSMOXKHbIE MOTEPU
npv NONUBE Ha UCNapeHue 1 3a npeaernbl KOHTypa yBnaxHe-
Hua (K, = 1,05....1,1),

K, - KO3(PMULMEHT, y4NTbIBAIOLLMIA NMOYBEHHbIE YCMOBUS
(Ans necyaHbIX NOYB NpUHMMaeTcs paBHbIM 1,1, Ana cyrnu-
HucTbix 1,2 - 1,3).

KonuuectBo kanenbHWUL Ha eguHWLY MONoChl yBMaXHe-
HWUS1 onpeaensieTcd no criegytoLlen opmyne:

1

q
N="—:wrt 7
p (7)

roe: g - pacxoq O4HOW KanenbHUUbl v%/u.

Yucno TakToB Bogonodaum, obecneunBaiolLee nposese-
HWe 0OHOro NonMBa OpPOLLAEMOro yvacTka, onpeaensieTcs no
dopmyne:

N, =L (8)
K-t

rae: K - KoaULMEHT, YUNTbIBAIOLLMIA NOTepK paboyero
BPEMEHU Ha TEXHOJOrMYECKMe onepauun npu NpoBeAeHUN
nonuea (K, = 1,05....1,1).

t - NPOOOIKUTENBHOCTL NOMMBA 3@ OAUH TaKT CYyTKU.

Mnowaap, nonnBaemas 3a OAWH TakT, onpeaensieTcs no
copmyne [20]: oS )

Ny

roe: S - nnoLazb NOMMBHOIO y4acTka, ra.

Pexum opolenus xnonyaTtHuka copta «CyntaH» 3a 2018
rog Ha KOHTPOSIbHOM BapuvaHTe U OMbITHOM y4acTKe MpUBO-
antesa B Tabnuue Ne 2. Pexxum opoLueHust xnonyaTHuKa cop-
Ta «CynTaH» 3a 2018 rog Ha KOHTPOSIbBHOM BapuaHTe 1 OMbIT-
HOM y4acTKe.

TexHonorvsa KanenbHOro OpoOLUEHMS XMOMYaTHUKa copTa
«CyntaH» obecneunBaeT yCTOMUMBLIA POCT YPOXKANMHOCTM U
9KOHOMUIO BOAbl. YPOXaMHOCTb XJlonyaTHMKa Ha OMbITHOM
y4yacTke cocTtaBuna - 40,6 y/za, a Ha KOHTPOSIbHOM BapuaHTe
- 32,48 y/ea.
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MPPUTALINA BA MENTUOPALIUA

Ta6bnuua 2
Pexum kanenbHoro opolieHusi 1 nonveBa no 6opo3agam xnonyaTtHUKa copta «CynTaH» Ha ONbITHOM y4yacTke
IxapkypraHckoro maccuBa CypxaHaapbUHCKoM o6nacTtu 3a 2018 ropa

Ne MokasaTenu Yucno nonveos OpocuTensHas
1 ) | 3 | 4 | 5 | 6 Hopma, m®/ra
Monve no 6opo3gam (KOHTPOMbHbIA BapyaHT)
BnaxHocTb noussbl, o1.d.% 13.5 515 18 16 17 18
2 OTHocuTenbHas BnaxHocTb oT HB,% 60.5 69.5 73.8 62.4 56.3 53.8
3 Cpoku nonuBeoB (Havyano, Yncno, Mecs) 28.04 20.05 14.06 10.07 05.08 26.08
4 MexnonvueHoOM nepuog, B OHAX 23 25 27 26 21
5 MpogomkMTenbHOCTb NOMMBa, Yac 15 17 18 20 17 15
6 MonueHble HopMbI, M3/ra 1070 1040 1150 1440 1150 980 6830
KanenbHoe opoLueHue (onbITHbIe AaHHbIE)
1 BnaxHocTb noysbl oT.d.% 16.5 17 16 15 16 17
2 OTHocuTenbHas BnaxHocTb oT HB,% 66.5 68.2 69.5 73.5 76.2 68.7
3 Cpoku nonueoB (Havano, Ynicno, Mecsiy) 02.05 23.05 18.06 15.07 08.08 28.08
4 MexnonvueHoM nepuog, B OHAX 23 25 27 26 21
5 [MpogomkMTeNnbHOCTL NOMKMBA, Yac 11 13 14 15 14 15
6 MonueHble HOpMbI, M3/ra 285 295 290 300 290 290 1750
BeiBoAbl NONMBHbIE HOPMbI konebanuck om 980 do 1440 m’/ea, opocu-

1. Mo pesynbTatam MONeBbIX—3aKCNEPUMEHTANbHbIX UC-
CcnefoBaHWi, MPOBEAEHHbIX Ha onblITHOM y4dacTka OOO
«CypxoH Cudpat Tekctun» B [DKapKypraHCcKOM MaccuBe
OPOLLEHUs], ONPeaerieH MexaHNYeCKUIA COCTaB MoYB: NErkne
CYITIMHKN 1 CcynecyaHble, He 3aconéHHble. ObbEMHaA macca
NMOYBOrPYHTOB B pac4eTHoM cnoe d = [.1-1.26, rnybuHa 3ane-
raHusi IPyHTOBLIX BOA, B TeYeHue roga konebnercs ot 2,6-2,8
00 3,1-3,5 m.

2. PexvM opolueHns xnonyatHuka copta «CynTaH» Ha
OMbITHOM y4YacTKe CreAyoLWMA: NPy KanenbHOM OPOLLEHWN
anemMeHTapHas nonMBHasi HOpMa, coctaBuna 285-300 wm’/za,
opocuTenbHasa HopMma - 1750 m’/ea. Ha KOHTPONbHOM Bapu-
aHTe npuv NonvBe AaHHOro copTa xronyaTHUka no 6oposgam

TernbHas HopMa coctaBuna - 6830 m*/za , YACNO NONMBOB — 6.

3. OdhhekTUBHOM TEXHOMNOMMEN pPeXnMa KanenbHOro opo-
LEeHMs XJoMYaTHMKa SIBUITOCh «MOJIOCOBOE YBIaXHEHMEY,
MO CPaBHEHWUIO C YBMAXHEHMEM MOYB KOPHEBOW 30HbI. [pu
«MOMOCOBOM YBII@XXHEHUMY» KOPHEBAsi YacTb XIlON4YaTHMKA
KayeCTBEHHO YBMNaXHSIETCS, YMEHbLLAIOTCA NOTEPU BOAbI Ha
3BanoTpaHcnvpaumio, nosbiwarTcs 3HaveHus KNB, K3, un
KO cuctem KanenbHOro OpoLUEHUs.

4. MNpw BO3genbIBaHWA XxMonyaTHUKa cormacHo 6usHec
nnaHa cosfgarTca GnaronpusATHbIe YCNoBUS ONSA NpUMeHe-
HUSI «KMAcTEepPHOro MeTtoday». YpPOXalHOCTb XIonyaTHMKa
copta «CynTaH» Ha OnbITHOM y4yacTke coctaBuna - 40,6 y/za,
Ha KOHTPOSIbHOM BapuaHTe - 32,48 y/ea.

Ne INutepartypa References

1 | VabekucToH Pecnybnukacy MpesnaertuHnHr 2018 imn 27 | Uzbekiston Respublikasi Prezidentining 2018 yil 27 dekabrdagi “Pakhta
nekabpparu “lMaxTta XoM alwécuHn eTuwTMpuyaa Tomumna- | khom ashyosini yetishtirishda tomchilatib sugorish tekhnologiyalaridan
TG cyropuLL TexXHomnorusinapuaaH keHr donganannw yuyH | keng foydalanish uchun kulay shart - sharoitlar yaratishga oid kechiktirib
Kynai LiapT-iapoutnap sipatuwra oug Keuuktupu6 6yn- | bo‘lmaydigan chora - tadbirlar tugrisida”gi PQ - 4087-sonli karori [Decree
mManguraH vopa-tagbvpnap TyFpucmpa’mv MK 4087-connu | of the President of the Republic of Uzbekistan of December 27, 2018
kapopwu /I “lrrigatsiya va Melioratsiya” jurnali. — TowkeHT, | "On urgent measures to create favorable conditions for widespread use
2019. — Ne1 (15). — b. 80-82. of drip irrigation technologies in cultivation of cotton raw material" - PN-

4087]. Journal “Irrigatsiya va Melioratsiya”. Tashkent, 2019. No 1(15).
Pp. 80-82. (in Uzbek)

2 | PA.MawmyTos, WW.3.Kyukopos, T.3.CyntanoB. CyB xyxa- | R.A.Mamutov, Sh.Z. Qo‘chqorov, T.Z.Sultanov “Suv khuzhaligida suvni
nuruga CyBHU TEXOBYM TEXHONOrmsanapHu kynnaw cama- | tezhovehi tekhnologiyalarni kullash samaradorligini oshirish borasida
pagopnuruHmn owmpuw 6opacupa amanra owvpunaétrad | amalga oshirilayotgan ishlar”. [Efforts to increase the effectiveness of
vwnap // “Irrigatsiya va Melioratsiya” jurnali. — TowwkeHT, | water-saving technologies in water management]. Journal “Irrigatsiya va
2018. — Ne3 (18). — b. 89-91. Melioratsiya”. Tashkent, 2018. No3 (18). Pp. 89-91. (in Uzbek)

3 | M.X.Xamnpgos, B.Y.CysaHoB. fy3ann cyropuwpa tomum- | M.X.Xamidov, B.U.Suvanov Guzani sugorishda tomchilatib sugorish
natnb cyropuwl TexHonoruscuHu kynnaw // “Irrigatsiya va | tekhnologiyasini kullash [APp. lication of drip irrigation technology for
Melioratsiya” jurnali. — TowkeHT, 2018. — Ne4(14). — B. 9-11. | cotton]. Journal “Irrigatsiya va Melioratsiya”. Tashkent, 2018. No4 (14).

Pp. 9-11. (in Uzbek)

4 | A.PamaszaHoB. MeTogbl 1 npuembl BogocbepexeHuss Ha | A.Ramazanov. Metodi i priemy vodosberezheniya na oroshemykh zemlyakh
opoLuaeMbix 3emnsx // XKypHan: “Irrigatsiya va Melioratsiya”. | [Methods and techniques for water conservation on irrigated land.] Journal
— TawkeHT, 2017. — Ne2 (8). — C. 12-13. “Irrigatsiya va Melioratsiya”. Tashkent, 2017. No4(8). Pp. 12-13. (in Russian)

I3

"Irrigatsiya va melioratsiya" jurnali Ne2(16).2019



IRRIGATION AND MELIORATION

M.X.Xamnpos, B.Y.CyBaHoB CyB pecypcnapu Ba ynapaaH
camapanu covigananviw myammonapu // “Irrigatsiya va
Melioratsiya” jurnali. — TowkeHT, 2017. — Ne4 (10). — b. 5-7.

M.X.Xamidov, B.U.Suvanov.Suv resurslariva ulardan samarali foydalanish
muammolari [Water resources and their effective use.] Journal “Irrigatsiya
va Melioratsiya”. Tashkent, 2017. No4 (10). Pp. 5-7. (in Uzbek)

B.C.CepukbaeB, ®.A.bapaeB, C.b.FynomoB. HagexHocTb
cucTem kanenbHoro opolueHusi // XypHan: “llrrigatsiya va
Melioratsiya”. — TowkeHT, 2017. — Ne4 (10). — B. 10-11.

B.S.Serikbaev, F.A.Baraev, S.B.G'ulomov. Nadezhnost' sistem kapel'nogo
orosheniya [Reliability of drip irrigation systems] Journal “Irrigatsiya va
Melioratsiya”. Tashkent, 2017. No4 (10). Pp. 10-11. (in Russian)

L.P.XampaeB. Mamnakatumua cyB Xxyxanuru coxacuga
onub GopunaéTraH uwnap Ba apuwmnrad Hatwkanap //
“Irrigatsiya va Melioratsiya” xxypHanu. — TowkeHT, 2015. —
Ne1. - B. 6-7.

Sh.R.Xamraev. Mamlakatimiz suv khuzhaligi sokhasida olib borilayotgan
ishlar va erishilgan natizhalar [The work carried out in the water sector
of our country and achieved results] Journal “Irrigatsiya va Melioratsiya”.
Tashkent, 2015. No1(10). Pp. 6-7. (in Uzbek)

Y.MN.Ymypsakos, A.K.Axmenos. CyB Takumnnuru wapoutuaa
KWLLUIOK XyKanuru vwnad YMkapulwvHA pUBOXNAHTMPULL
nctukbonnapwm // “Irrigatsiya va Melioratsiya” jurnali. — Tow-
KeHT, 2015. — Ne1. — B. 94-96.

U.P.Umurzakov, A.K.Axmedov. Suv takchilligi sharoitida kishlok khuzhaligi
ishlab chikarishini rivozhlantirish istikbollari [The work carried out in the
water sector of our country and achieved results]. Journal “Irrigatsiya va
Melioratsiya”. Tashkent, 2015. No1(10). Pp. 94-96. (in Uzbek)

Cepukbaes b.C., bapaeB ®.A. «[Mpaktukym no SAFMCx». —
TawkeHT: «MexHaT», 1996. — C. 176-178.

Serikbaev B.S., Baraev F.A. «Praktikum po EAGMS». ["Seminaries on
EAGMS"]. Tashkent, "Mehnat", 1996. Pp. 176-178. (in Uzbek)

10

Cepukbaea 3.b. NoBbileHne akoHOMUYecKon ahheKTmB-
HOCTM OpoLLEHNS 6OPO3A0BOro Nonvea Kykypysbl Ha CUMoc
/I Tpyabl BITCXA. — Bonrorpag, 2002. — C. 48-50.

Serikbaeva E.B. “Povishenie ekonomicheskoy effektivnosti orosheniya
borozdovogo poliva kukuruzy na silos”. ["Improving the economic efficiency
of irrigation of the furrow irrigation of maize for silage"]. Proceedings of the
All- State Academy of Arts, Volgograd, 2002. Pp. 48-50. (in Russian)

11

Cepukbaea 3.6., Hocupos ¢.3., Bytaspos A.T. MogepHu-
3auMs ynpasrneHus rmapomMenuopaTBHbIMA CUCTEMaMn Ha
OCHOBE KMOEPHETUYECKON CXeMbl Mofenu B Y3bekuctaHe //
«BopgHble pecypcbl LieHTpanbHom A3um 1 X CMON30BaHNE»
MaTtepuansl MexayHapoaHOW Hay4YHO-NPaKTUYECKON KOHde-
peHLMN, NMOCBSLLEHHOW NOABEAEHWIO UTOroB 0ObABMNEHHOTO
OOH pecatunetust «Boga ans xwusHu». 22-24 ceHTAOpS,
Anmartbl, KazaxctaH. — Anmarbl, 2016. — Khura 2. — C. 56-58.

Serikbaeva E.B.. Nosirov F.E., Butayarov A.T. “Modernizatsiya
upravleniya gidromeliorativnymi sistemami na osnove kiberneticheskoy
skhemy modeli v Uzbekistane” [“Modernization of the management of
irrigation and drainage systems based on the cybernetic scheme of the
model in Uzbekistan”], “Water resources of Central Asia and their use”
materials of the International Scientific and Practical Conference devoted
to summarizing the results of the UN Decade “Water for Life”. Almaty,
Kazakhstan, 22-24 September, 2016. book 2. Pp. 56-58. (in Russian)

12

Cepukbae b.C., AxmemkoHoB [.I., MagamuHoBa 3., Y6aii-
ovnnaeB A.H., bytaspos A.T. BogoobopoT — OCHOBHOM
hakTop BoaocGepeeHNs B ManoBoaHble roabl // «BoaHble
pecypchbl LieHTpanbHoi A3um 1 nx ncnonsoBaHne» matepu-
anbl MexayHapoAHoW Hay4HO-NpaKTU4eCKon KOHEPEHLMHU,
NOCBSILLIEHHOW NoABeaeHNo ToroB obbseneHHoro OOH fe-
catunetus «Bopa Ans xusHuy». 22-24 ceHTs6ps, Anmarbl,
KazaxctaH. — Anmatbl, 2016. — KHura 2. — C. 234-238.

Serikbaev B.S., Axmedjonov D.G., Madaminova Z., Ubaydillaev A.N.,
Butayarov A.T. “Vodooborot — osnovnoy faktor vodosberezheniya v
malovodnye gody” ["Water circulation is the main factor of water saving
in dry years"]. “Water resources of Central Asia and their use” materials
of the International Scientific and Practical Conference dedicated
to summing up the results of the UN Decade “Water for Life”] Almaty,
Kazakhstan, 22-24-September 2016. book 2.Pp. 234-238. (in Russian)

13

Cnpasoynmnk «OpolueHune» (noa pepakumelt b.5.LLymako-
Ba). - Mocksa: Arponsgar, 1999 . — 113 c.

Spravochnik “Orosheniye” [Reference book "Irrigation] (edited by B. B.
Shumakov), Moscow.: Agroizdat, 1999. 113 p. (in Russian)

14

AxmepxoHoB [.I. Bnaromep ons onepaTuBHOW AuarHo-
CTUKM BraxHocTu nousbl // XypHan «[pubopbi». — Mo-
ckBa, 2016. — C. 62-63.

Axmedjonov D.G., “Vlagomer dlya operativnoy diagnostiki vlazhnosti
pochvi”["Moisture meter for the rapid diagnosis of soil moisture."] Magazine
"Devices". Moscow, 2016. Pp. 62-63. (in Russian)

15

Orambepauesa L. ObecneveHne npogoBonbCTBEHHON Be3-
OMacHOCTY ¥ NOBbILIEHWE NPOAYKTUBHOCTMN 3eMESb XOMKo-
Boro komnnekca // X.: «Y36eKUCTOH KMLLINOK XyXKanurmy. —
TawkeHT, 2013. — Ne 6. — C. 31-32.

Egamberdieva Sh. “Obespechenie prodovol stvennoy bezopasnosti i
povisheniya produktivnosti zemel™ khlopkovogo kompleksa” ["Ensuring
food security and increasing the productivity of cotton complex lands"].
Journal Uzbekistan agricultural magaren an scitufic annex. Tashkent.
2013. No 6. Pp. 31-32. (in Russian)

16

Orambepguesa L., [xymaHasaposa A., Cavaxopxaesa [.
MoBbilweHne 3hhekTUBHOCTU Ucnornb3oBaHust Bogbl /1 XK.:
«Y36eKNCTOH KWLLMOK Xykanury. — TawwkeHT, 2016. — Ne7.
—C. 28-29.

Egamberdieva Sh., Djumanazarova A., Saidxodjaeva D. “Povysheniya
effektivnosti ispol’zovaniya vody” [‘Increasing the efficiency of water
use”] Journal Uzbekistan agricultural magaren an scitufic annex.
Tashkent, 2016. No7. Pp. 28-29. (in Russian)

17

Orambepauesa LL.A. Cepukbaer b.C. BogonpoHuuaeMocTb
NoYB npw nonvee no 6oposaam XronyaTHYKa Y COBMELLLEH-
Horo noceea matua u cdaconu // XK.: «KAGRO ILM». — Taw-
keHT, 2018. — Ne1. — C. 76-79.

Egamberdieva Sh.A. Serikbaev B.S. “Vodopronitsaemost pochv pri
polive po borozdam khlopchatnika i sovmeshchennogo poseva masha
i fasoli”. ["The permeability of the soil when irrigating along the furrows
of cotton and the combined sowing of beans and beans] Journal AGRO
ILM. Tashkent, 2018. No1. Pp. 76-79. (in Russian)

18

Orambepguesa LLU.A., bapaes ®.A., 'ynomos C.b. HuskoHa-
ropHasi cuctema KanenbHOro OpoLLIEHUSI HOBOTO NMOKONEHUS
/I MaTepuanbl MexxayHapoaHOW Hay4YHO-NPaKTUYeCKOW KOH-
depeHummn Poccusi. — Mockaa, 2013. — C. 112-114.

Egamberdieva Sh.A., Baraev F.A., Gulomov S.B. “Nizkonapornaya sistema
kapel'nogo orosheniya novogo pokoleniya” ["Low-pressure drip irrigation
system of a new generations."] Materials of the International scientific and
practical conference. Moscow, 2013. Pp. 112-114. (in Russian).

19

Orambepavesa LLULA., Bapaes ®.A., Abaypaynos P. Cnipasea-
NMBOE W pas3yMHOEe WCroMb30BaHWE MNPUPOOHbLIX PEeCcypcoB
- nyTb B Byayliee // MexpayHapogHas Hay4YHO-NpakTuyeckast
KoHdpepeHUums KasaxctaH. — Tapas, 2015. — C. 62-64.

Egamberdieva Sh.A., Baraev F.A., Abduraupov R. “Spravedlivoe
i razumnoe ispolzovanie prirodnikh resursov - put v budushche”.
[“Equitable and reasonable use of natural resources is the way to the
future”] International scientific and practical conference. Taraz, 2015.
Pp. 62-64. (in Russian)

14-

Ne2(16).2019 Journal "Irrigatsiya va melioratsiya"




rMAPOTEXHUKA WHLLOOTIAPU BA HACOC CTAHLIUANAP

YIK: 627.83

PE3YJIbTATbl SKCMEPUMEHTAJIbHbIX WCCINEQOBAHUMN
HOBOW KOHCTPYKUUUN TOPU3OHTAJIbHOIO TPYBYATOIO
AOPEHAXA IPYHTOBbIX NMINOTUH

M.P.Bakuee - 0.m.H, npogheccop
TawkeHmcKuli UHCMUMYM UH)XXeHepoe uppu2ayuu u MexaHu3ayuu cesibCKo20 xo3silicmea
K.K.BabaxaHoe - dupekmop OO0 “Hydro Engineering Consulting”

AHHoOTauus

OddekTBHaA paboTta ApeHaxHoW cucTeMbl obecnevmBaeT HaJexHy 1 6e3onacHyo aKcnyaTauuio rpyHTOBOM NIOTUHDI
B COCTaBe BOAOXPaHUMNULLHBIX rMAPOY3noB. [1nsa n3y4yeHus opeHaHowm cucteMbl co3faHa moaenb CyntaHcaHgKapcKon noTu-
Hbl B MacwuTabe 1:75 ¢ ncnonb3oBaHMeM HaTypHOro necka. B crtatbe npvBeaeHbl pedynbTaThl 3KCNEepUMEHTaNbHbIX UCCNeano-
BaHWI paboTbl rOpM3OHTaNbLHOro TpybyaToro ApeHaxa pa3paboTaHHOM KOHCTPYKLMMW, MO YCTAHOBIEHNIO €r0 MECTOMOMOXKEHUSA
1 rMyOuVHbI 3aNOXeHWs, NCXOASA U3 YCNOBUA IMyOUHBI NPOMEP3aHUs, KanumnnapHOro nogHATMA n obbéma pabot. OnpeaeneHsl,
MUWHMMAaIbHOE paccTOsiHME OT MOBEPXHOCTM HM30BOrO OTKOCA [0 KpuBoW Aenpeccun 4,4 M, rmybuHa CMOTPOBLIX KOnogues
6,16 M, MakcumarnbHble pacxofbl ApeHaxa mogenu 0,000042 n/cek, HaTypbl 0,0313 n/cek, MECTONONOXEHNE ApeHaxa Ha pac-
ctosiHun 118,05 M OT HM3a BEPXOBOro OTKOCA MIOTWHbI. BbINONHEHO cpaBHeHWE NabopaTopHbIX M HATYPHbIX UCCMNea0BaHUA No
ONpeAEeneHnto NONOXeHNS KPUBOWM AENPECCUM.

KntoueBble cnoBa. NnoTtuHa, gpeHax, punbTp, AenpeccMoHHas NoBEPXHOCTb, Nogobue, Nbe3oMeTpbl, (UNLTPALMOHHbIN

pacxog.
FPYHT TYFOHNAPOAIMM TOPU3OHTAI KYBYPIU
OPEHAXHWUHI AHT'N KOHCTPYKUUACUHU SKCNMEPUMEHTAN
TAOKUKOTNAPUHUHT HATUXXATTAPHU

M.P.Bakuee - m.¢h.d., npogheccop
TowkeHmM uppuzayusi 8a KUWJIOK Xy Kafu2uHU MexaHu3ayusinaw myxaHoucaapu uicmumymu
K.K.BabaxxaHoe - 000 “Hydro Engineering Consulting” 6ownuru

AHHoOTauus

CyB ombopnu rugpoysennap Tapkmovpary rpyHT TYFOHITAPHUHT ULLIOHYNM Ba XaB(CU3 KCMyaTaunsacuHU TabMUHITOBYN
acocuin omunnapaaH oupy gpeHax TUSUMUHMHT camapany uwnawmamp. ApeHax TU3My UWNHW YpraHv Makcaguaa Tadumin
kymaaH CynToHcarxap TYFOHMHUHT Mogenu 1:75 macwtabaa 6axxapungn. Makonaga ropnsoHTasn KyByp APEHaXKHUHT SIHTM KOHC-
TPYKUMSCK ULLMHW ypraHiw G6ynnya yTkasumiraH aKCnepumeHTan TaakuKoTnap HaTwkanapu kentupunrad. Hatwkaga gpeHax
YPHVHM Ba YYKYPIIUMMHU NACTKN KUSTIMKHUHT My3naLl YyKypririuHu, Kanunnsp KyTapuivwHA Ba UL XaXMUHU nHobatra onné
Senrvnangu. MNacTku KUAnNuK r3acuaaH Aenpeccus arpu YmausmMrada sHr kam macoda 4,4 M, Ky3atuil KyayFm Yykypnurm 6,16 m,
apeHax capdu mogenga 0,000042 n/cek, Hatypaga 0,0313 n/cek, ApeHax YpHu tokopu kuanukaaH 118,05 macodana skaHnurm
aHuKnanau. [lenpeccus arpy 4nsuri xonatm 6yrnya nabopatopus Ba HaTypa HaTvxkanapyu MOC KeNULIN aHUKMaHau.

TasiHu cy3nap: TYFOH, ApeHaX, UnbTp, 4eNPeccus arpy YM3nFv, YXWaLLuK, Nbe3omMeTpnap, punstpauusa capgu.

THE RESULTS FOR EXPERIMENTAL RESEARCH OF
EARTH-FILL DAM HORIZONTAL PIPE DRAINAGE
STRUCTURE
M.R.Bakiev - d.t.s., professor

Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
K.K.Babajanov - Director of Hydro Engineering Consulting LLC

Abstract

Effective drainage system functioning provides reliable and safe operation of an earth-fill dam as a part of water reservoir
hydrosystems . Sultansandjar dam model has been created with 1:75 scale with the use of natural sand. The article brings up
the results on the function of the developed horizontal pipe drainage structure , on setting its location and installation depth
based on freezing depth, capillary rise and work amount. The following was determined: minimal distance from downstream
face to depression curve — 4.4 m, depth of observation wells — 6.16 m, maximal drainage discharge for model — 0.000042 I/sek,
in reality — 0.0313 I/sek, location of the drainage is at 118.05 m from the bottom of dam backslope. Comparison has been done
for laboratory and field measured depression curve positions.

Key words: dam, drainage, filter, depression face, similarity, piezometers, filtration discharge.
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BBe.quue. B nepuvop akcnnyatauum rpyHTOBBIX MNIo-
TWH, KaK NpaBWro, OCHALLEHHbIX APEHAXeM Yy HU30-
BOro OTKOCa, B psiAe crnyvyaeB HabnogaeTcs BbIHOC Necka 13
Tena nnoTWHbl BbI3BAHHOE MIOXUM Ka4ecTBOM Ykrnaaku o6-
paTHoro chunbTpa ApeHaxa, HeyaadHbIM nogbopom cocTasa
06CbINKK, NOSBMEHNEM 3HAYMTENbHBIX HEPAaBHOMEPHbIX OCa-
[OOK, C HapyLUeHNEM CTbIKOB ApeHaxHbIX Tpyb [1, 2, 3, 4, 5,
6, 7]. B cny4ae ecnu gpeHax nepecrtaet HOpManbHO (PyHK-
LIMOHUPOBaTh, hUNbLTPYHOLLAs BoAA NpocayYnBaEeTcs Ha OTKOC,
pe3ko cHwxas ero ycromumsocTb [8, 9, 10, 11]. INMpu atom
BO3MOXHO 0Opa3oBaHve NpoBarbHbIX BOPOHOK 1 OrnornsaHue
oTkoca [12, 13, 14], pa3mepbl ONOMN3HEeNn MOryT U3MEHSTLCS
OT HECKOSbKMX METPOB [0 HECKOSBbKMX AECSTKOB METPOB. Ha-
pyweHve paboTbl ApeHaxa — Ype3BblHaHO CEpbe3Hoe Mo-
BpexaeHue [15, 16] .

Hamu paspaboTaHa KOHCTPYKLISI TOPU30HTarbHOro Tpybya-
TOro ApeHaka obecnevrBatoLLas BOCCTaHOBEHWE ero paboTto-
cnocobHoCTN 6e3 AeMOHTaxa CyLLEeCTBYOLLEN cucTemMsl [6].

3apava peluaeTcsi Co3faHMeEM KOHCTPYKLMU ApeHaxa 13
OTAENbHBIX NNAaCcTMaCcCOBbIX rohpupoBaHHbIX TPy [17] MeHb-
Lero anameTpa, ¢ nepdopaumen, N3roToBNeHHbLIX NPOMbILL-
NEHHO, 06EepPHYTbIX MCKYCCTBEHHBIM 3aLLUTHO-OUMBTPYHOLLUM
matepuanom (3®M) [18, 19] n nponoxeHHbIX BHYTpY CyLlec-
TBytoWen Tpybbl. Ons npoBepku paboTbl HOBOrO ApeHaxa
ObIny NnpoBeaeHbl NabopaTopHble UCCNENOBAHNS HA MOAENM
CynTaHcaHa)XapcKon NNoTuHbI. Llenbto akcneprmMeHTanbHbIx
nccrnefoBaHuii SBMNSNOCh:

- onpeneneHve NonoXeHust 4enNpeccUoHHON NOBEPXHOC-
TW B Terne rpyHTOBOW MIOTUHbI AN1S1 Pa3nUYHbIX HANopoB.;

- YTOYHEHME MECTOMONOXEHUST FTOPU3OHTaNbLHOrO TpyO6-
YyaToro gpeHaxa, B OAHOPOAHON rPYHTOBOW MITOTMHE BbINOS-
HEHHOrO M3 HaTypHOro necka.

MeToamka uccnepoBaHumn. VcxooHbIMU JaHHbIMK MpK
n3yyeHun cdunsTpaumm 6eina npuHsaTa CyntaHcanakapckas
nnoTvHa. Teno NnoTWHbI BbIMNOMHEHO W3 MENKO3EPHUCTOrO
necka c koacpdpuumeHTos cunsrpauun K=1,5-2,5 m/cyt. LLn-
puHa no rpebHo NroTUHbI 6,0 M, KO3APPULMEHT 3anNoXKeHUS
BEpXOBOro otkoca coctaenser m,=4,0, Huzosoro m,=3,0.
MakcumanbHasi BbicoTa NnoTuHbI coctaenset 24,0 m, rnybu-
Ha BoAbl B BepxHeM Obede npu otmeTke HITY - 21,8 m. Mopu-
30HTanbHbIA TPyOYaTkI OpeHax BbINOMHEH M3 nepdopupo-
BaHHOW Tpy6bl AnameTpom 400 mM. MiccnegoBaHust BENUCH Ha
(PU3NYECKON TPYHTOBOW MOZENU C COBMoAEHNEM reoMeTpu-
YeCcKOro U KMHemMaTU4eckoro nofobus, Mogdernb BbINOMHeHa 13
TOrO Xe rPyHTa, 4To 1 B HaType [20]. PUnbTpaLMOHHbIA NOTOK
paccmaTpuBarncst yCTaHOBUBLLMMCS 1 cobntoaanuch ycrnosust
nrnockon 3agayn. Bemgy Toro, 4To OBUXKEHNE PUNBTPALMOH-
HOrO NOTOKAa B rPYHTOBOW MIOTUHE SBMSIETCS NaMUHAPHbBIM, TO

cnpaeeanue 3akoH [dapcu n doopmyna dionton [4, 5, 21]
KoahdpmumeHT reometpuyeckoro nogobusi NpuHAT noc-
TOAHHLIM 1 paBeH 0=75. leomeTpuyeckne pasmepbl Mo-
denu: Bbicota nnotuhel H - = 32,0 cM; wupmnHa no rpebHo
b= 8,0 cm; WrpmrHa NNOTMHBLI MO ocHoBaHmto [ = 235,0 cm, my-
OuvHa BoAbl B BepxHeM Obede 29,1 cM, Boga B HKHEM bObe-
e OTCYyTCTBYET; MECTOMOMNOXEHNE NHE30METPOB HA MOAENU
nokasaHo Hwxe. [InvHa notka 3,5 M, wnpuHa 0,38 m, BbicoTa
0,58 M. Cxema notka ¢ mogenbko nokasaHa Ha puc.1. dunb-
TPaLMOHHBIN pacxof B HAaType onpeaensieTcs no oopmyne
0,=0,a/° (1)

Puc.1. Jlomok ¢ Mmodesnbto 2pyHmMoeol niomuHbl U
20pU30OHMasIbHLIM MPy64YambiM OPeHaXKoMm

Mpu npoBegeHun nabopaTopHbIX MCCNegoBaHUN MEHS-
N0Cb MEeCTOMOMNOXEHNE TFOpU3oHTanbHOro TpybyaTtoro ape-
Haxka. PaccTosiHme OT Havana nnoTuHbI B BEpXHEM Obede
[0 MEeCTOMONOXEHNs ApeHaxa MpuHMMAanochb crnegyLllee:
yoperane= 1A M Ly = 1574000 0 =2,05 00

B npouecce akcnepvMeHTanbHbIX UCCreaoBaHUi onpe-
[ensanoch:

- MECTONONOXEHWE Nbe30OMETPOB Ha MOAENN [, , M 1 B Ha-
Type no 3aBUCUMOCTU h,, =h,, -a., , M;

- MoKasaHue Nbe3oMeTpoB Ha mogenu /
hyy = hy -0, W

- pacxon ApeHaxka Ha mogenu O, : 1 B HaType O,

- CTPOMIUCb KpUBbIE Aenpeccun AN MOAeNbHON MoTu-
Hbl 1 HATypPHOMN.

JKkcnepumeHTarnbHble NCCNegoBaHUs MO U3YYEHU Mec-
TOMOJIOXEHNS TOPU3OHTaNbHOro Tpyb4aToro ApeHaxka noka-
3anu cnegytouee (tabn.1, puc.2.):

- PV pacrnonoXeHn ropusoHTanbHoOro Tpybyaroro gpe-
HaXXa Ha pacCToAHUU lo_ope”m=l,45] M, KpyBas genpeccum Ha-
XOOMUTCA AO0CTaTOYHO ryboko OT HM30BOrO OTKOCA, YTO Tpe-
OyeT 6onbluMX 06bEMOB paboT NpY CTPOUTENBCTBO APEHAXA.

» M 1 B HaType

Ta6nuua 1
[aHHble onbITOB No onpeaesnieHUo NoNoXXeHusa KpMBOﬁ Aenpeccuu npun otMmeTKe
HMY=130.00 H,=21,8 m, H,=29,1 cm
MecTtononoxeHue
NbEe30MeTpoB Lo L1 lys L34 l4-5 L5 lg lg Ly 19-10 Lot Litra
Ha mopenn [, m | 0,763 | 0,117 [ 0,115 | 0,117 | 0,112 | 0,115 | 0,112 | 0,123 | 0,145 | 0,115 | 0,11 | 0,115
hB_”;Type 572 | 88 | 86 | 88 | 84 | 86 8,4 92 | 1088 | 86 | 825 | 86
it = Mgy Oes M
MokazaHus nbeso-
MeTpoB h1 h2 h3 h4 h5 h6 h7 h8 h9 h10 h11 h12
Ha mopgenun 7, m - - - - 0,272 | 0,258 0,25 0,27 0,23 0,22 0,19 | 0,02
h_HBz”,f;¥§eM - - - - | 2035|1945 | 18,85 | 18,1 | 17,35 | 16,6 | 14,35 | 1,5
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(npu V'YBBBE=V 130,00) Onbimbi Ne1 — 3, Ne2 - @, Ne3 - []
Puc.2. UccnedosaHusi pabombl U MECMOIMOJIOXKEHUE 20PU30OHMasIbHO20 mpy6yamozo OpeHaxa

- MPW PacronoXeHny ropu3oHTanbHoro Tpybyartoro ape-

Haxa Ha pacctosHuu [, =2 05 M, KpuBas Aenpeccuu
-operadic

BbIKMMHNBAETCSI HA HN30BOW OTKOC MOTWHbI, YTO HEOMYCTU-

MO C TOYKM 3pEHUs 3KCMyaTauum nNioTUHbI;

- MPW PacronoXeHny ropu3oHTanbHoro Tpybyartoro ape-

Haxa Ha pacctosHum [, - =1,574 M, KpuBas Aenpeccuu
-Openasxc

NpPOXoAuT HUXKE NMOBEPXHOCTM HU30BOrO OTKOCA MOTUHBLI, Ha

rmybvHe 4.4 M B HaType, YTO ONTMMAnbHO C TOYKM 3pPEHUS

aKcnnyartauum rpyHTOBbIX MAOTUH.

Ha puc.3 BbINONMHEHO CpaBHEHWE MOMOXEHWUSI HATYpPHOM
KpuBol aenpeccun B Tene CynTaHCaHOXapcKOW MIOTUHbI
npu otmeTke YBBBE=129,15 n H,=20,95 m ¢ akcrnepumMeHTanbs-
HbIMW AaHHBIMU, NOMYYeHHbIMU B TabopaTopHbIX YCNOBUSIX.

X

1347 11324

#0820

d, - BbICOTa KanusnsapHoro NoaHATUSA B M;

a - 3anac npuHMMaeMbIin B 3aBUCUMOCTM OT Kracca Kanu-
TanbHOCTU MAOTUHbLI, HAAEXHOCTN U YCTONYMBOCTU UX OTKO-
COB, NpeaBapuTENbLHO MOXHO NPUHATL, a=0,5-1,0 m.

Mo AaHHBIM MoaenbHbIX nccrnepoBanuii CyntaHcanaxap-
CKOW MNOTUHbI AnA 3 BapuaHTa nony4veHsl d,, =0,88 m, Ansa 2
BapuaHTa d, =4,40 M, ana 1 BapvanTa d,, =11,85 m.

my6uHa npomepsaHus d, = 1,38 M, BbiCOTa KarnurnsapHoro
nogHsaTUS anga 6apxaHHbIX neckoB d, =0,6 M [23, 24]. Torga
d;=138+0,6+0,8=2,78 M.

Takvm o6pasom, BTOPOW BapwaHT pacrnonoXeHus ape-
Haxa SBNAEeTCs NPUeMIeMbIM Kak C TOYKM 3peHns yveta oc-
HOBHbIX (PAKTOPOB, rMyOWHBLI NPOMEP3aHMa 1 KanunnsapHOro

Kpusana genpeccuu

N% Mecok pasHozepHUCTBIR Kg = 1.5 MicyT.

P2 Mnuna meprennctas Kq< 0,01 micyT.

|
Obo3Ha4yeHus1: - - NonoXeHUe HamypHoU Kpueol Oernpeccuu; ® — OaHHbIe, Mory4YeHHbIe Mo 1abopamopHbIM
uccrniedosaHusM. 1, - nbe3oMempbl HamypHbie, [1 - besomempsbl 1abopamopHsie.
Puc. 3. MonoxeHue HamypHoU u nabopamopHoli kpueoli denpeccuu 8 mesie CysimaHcaHOXapCcKol NIOMuHbI

Kak n3secTtHo rnybrHa 3anoxeHus 30aHuin 1 COOPYKEHWUIA
HasHa4aeTcs Mcxoast U3 rryOuHbI MPOMep3aHns rpyHTa [22].
MakcumanbHas rnybuHa npomMeps3aHus rpyHTa HasHavaeTcs
B 3aBMCMMOCTM OT MECTOMNonoxeHns oobekta no [23]. Mpu
3TOM BEPOSATHOCTb MPOMep3aHusi rpyHTa npuHuMaetcsa 10%
unm 2% (3a 10 nnm 50 net HabniogeHwUii) B 3aBMCUMOCTMN OT
cpoka crnyx06bl coopyxeHusi. o Hawemy MHEHUKO HasHade-
HUe rmyOuHbI 3aNoXeHNs ApeHaXKHbIX CUCTEM NIOTUH UCXoas
TOMNbKO M3 rMyOUHbI NPOMEP3aHUs MO aHanormn C rpaxxaaHc-
KMMUK 0ObeKTamy IBHO HE[OCTaTOYHO, CrielyeT TakkKe y4nTbl-
BaTb (aKTOp KanunmsipHOCTU rPYHTOB, ABUXKEHUE XUOKOCTH
Nno 3aKoHaM KanunnsapHOro HaTskeHus [24].

Mcxonsa u3 ckasaHHOro npeanaraeTcsl HazHayYaTb MUHU-
MaribHOE pacCTosiHUE OT MOBEPXHOCTU HU3OBOrO OTKOCA Mi1o-
TWHbI 4O KPMBOW AENPeccumn no 3aBUCMMOCTH

dy=d,+d;+a (2)

rae: d, - my6uHa npoMepsaHuns rpyHTa HU30BOrO OTKOCA B M;

NMOAHATUS, a Takke BbICOTbl CMOTPOBbLIX konogueB d., =1,76
M, de, =616 M, d. =88 M.

Pacxog cdwvnetpaumm Ha mogenu coctasun 0,0000482
n/cek npun YBBBE 130,00; 0,000042 n/cek npun YBBB
129,15;0,0000323 n/cek npu YBBB 123,1.CooTBeTcTytone
HaTypHble pacxofbl nogcyMTaHHble nNo cdopmyne (1) paBHb
0,0313;0,0273:;0,021n/cek. MakcumarnbHble 3Ha4eHUs1 KOTO-
pbix 6rn13kn MakcumarnbHO HabnaeHHOMyY pacxody Ha pac-
cmaTpuBaeMoM Yy4yactke CynTaHcaHOKapcKoW MMOTUHbI U
paBeH 2.2 n/cexk.

BbiBoabI

1. Co3pgaHa cunsrpaunoHHas mogens CyntaHcaHakap-
CKOW MIOTMHbI B Maclutabe 1:75 ¢ ucnons3oBaHnem HaTypHO-
ro necka ¢ koapchuumeHTom unstpaumn K, =1,5+2,5 M/CyT.

2. Mogenb HOBOro ApeHaxka BblnofiHeHa ¢ cobnogeHu-
eM reoMeTpmyeckoro macwitaba u3 WeCTV NacTMaccoBbiX
nepcoprpoBaHHbIX Tpy6 AnameTpom 16 MM, 3anoXeHHbIX
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BHYTPM CyLLECTBYIOLLEro ApeHaxa, o6epHyTbix B 3®M 1 co

CMOTPOBbIMU KOnoguamu.

3. Mpn Ha3Ha4YeHUN MEeCTONONOXEHNA ApeHaxa npeasno-
»KeHa HeobxoouMMocCTb yyeTta, Kpome ITIy6VIHbI npomMmep3aHnA
FPyHTa, TakKKe BbICOTY KanunnapHOro nogHATUA U BBeOEHUA
KoadbuLmeHTa 3anaca y4nTbiBakOLLEro Knacc KanntarnbHOC-
TV NNOTUHbI, HAAEXHOCTb U yCTOVI‘-WIBOCTb OTKOCOB, a Takxe
BEPOSAITHOCTb YACTMYHOW KorbMmaTauum dunstpa ApeHaxa,

Toraa Heobxoammo nNpuHATh d =4.4 m; d_,=6.16 M, mecTono-
NoXeHne apeHaxa Ha pacctosHun 118,05 m oT HM3a Bepxo-
BOro OTKOCa MMOTUHbI.

4. CpaBHeHVE NOMNOXEHUS HAaTYPHOW KPMBOW Aenpeccum
N UNETPALMOHHbBIX PAaCXO40B C MOAENbHBLIMM NMoKasanu nx
YOOBMNETBOPUTENLHOE COBMNageHWe U MPUEMIIEMOCTb MOny-
YeHHbIX pe3ynbratoB. [lonyyeHbl MakcumarnbHble pacxodbl
apeHaxa mogenu 0,000042 n/cek, HaTypbl 0,0313 n/cek.

Ne

Apa6buétnap
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HYDRO-TECHNICAL CONSTRUCTIONS AND PUMP STATIONS

YYT: 53253 (574.141)

HACOC CTAHUUANAPU TUSUMUOATUA KAHATNTNAPOA
CYB OKUMUHUHTI XAPAKATUHU MATEMATUK
MOOENNAWTUPULLAOA KYNNAHUNAOWUIAH
rMMaAPOANHAMUK TEHTTIAMATIAP CACTEMACHU

A.P. Bazapoe - m.¢b.0. npogheccop, . Apmukbekoea - accucmenm, 3. Ypasamyxamedoea - accucmeHm, ®. Axmamoe - manaba
TawkeHm uppu2ayusi 8a KUWIIOK Xy Kau2uHU MexaHu3ayusinaw myxaHouciapu uHcmumymu
AHHoOTauus

Macca Ba UMMynbCHUHI CakKnaHWL KOHYHUra acocnaHraH ruapoauHaMuUKaHUHT MOC paBULLAA CKansp Ba BEKTOP TeHrna-
Manapu cucTeMacuHu SIKyHUin bapk ycynuaa e4MMUHM ONuLl MyMKMH GYnraH AUBEpreHT KypuHUWnaa kabyn Knuw TagkukoT
Makcagu xmucobnaHagn. MaccaHuHr MMMNYNbCHUHI CaknaHWL KOHYHra acocfaHraH TeHrmamanapu cuctemMacuHu 6up Heya
YyeknaHuvwnap kabyn kunub, mMatemaTuk Y3rapTUpuMLL Ba €YMLl YYyH Kynanl Luaknra KenTUpuLL TagkukoT metoam cudpatupa
kabyn kunuHagu. Hatwkaga kabyn KUnuHraH YeknaHuwnapHy kynnab, CyB OKUMWHUHT KaHannapaa xapakaTvHu ndoganosym
MaHTUKUI e4MmMura ara MmateMaTvk Mofen TeHrnamanapv onuHaun. by TeHrmamanapHu SkyHUn dbapk ycynuaa COHNMM e4MMUHN
onub, cyB caTxy, OKMM TE3NWUMM AMHaMMUKanapuHy 6aliopar KUl UMKOHUATUHN sipaTagu.

TasiH4 cy3nap: rmapoavHaMyvika, TeHrnama, MmatemMaTvk MOL4ENu, COHMM TagKMKOT, CyB OKUMK, Macca, MMMynbC, capd, cta-
TUK MOMEHT, Xapakataarv KecuM, TE3NWK, XynnaHraH nepumMeTp, rmapaBnvk KapLUUUrv, y3aH.

CUCTEMA rmaPOONHAMUYECKUX YPABHEHUNA,
NCIMNONBb3YEMbIX NPU MATEMATUYECKOM
MOAOEJNIMPOBAHUU OBUWXEHUNA BOOHOIO NOTOKA
B KAHAJIAX CACTEMbl HACOCHbIX CTAHLUW

A.P. Bazapoe - 3.m.H. npogheccop, . Apmukbekoea - accucmeHm, 3.Ypa3myxamedoea - accucmeHm, . Axmamos - cmyodeHm
TawkeHmMcKul uHCMuUMym UHXeHepoe uppuz2ayuu u MexaHu3ayuu cesibCKo20 xo3silicmea
AHHOTauus

PelueHve avBepreHTHOM hopMbl rMOPOANHAMUYECKMX CKansPHO-BEKTOPHbIX YPaBHEHWUI, OCHOBaHHbIX Ha 3aKkoHax coxpa-
HEHWUs1 Macchl U UMMyNbca, NO3BONSAET MNOMYYUTb PELUEHNE METOAOM KOHEYHbIX Pa3HOCTEN, YTO U SBNSETCH LeNbio HacTosALWwen
paboThbl. MpUHAT MeTOA nccnegoBaHWn, OCHOBaHHBIM Ha MPUHATUAM psaa AOMNYLWEHWI B CUCTEME YPaBHEHWUIA, OCHOBAHHbIX Ha
3aKOHEe COXpaHeHUs MMMNyNnbca Macchl, MPOBEAEHNS MaTemMaTU4ecKux Npeobpas3oBaHUi 1 NpuBEAEHUs UX K ygobHomy ans
pelleHnsi Buay. B ntore npumeHsas coenaHHble JonyLeHns Gbinv nonyveHbl ypaBHEHNS ANst MatemMmaTtnyeckon Moaenu, Bbipa-
XKaloLmx OBMKEHME BOOHOrO NMOTOKa B KaHamnax, MMelLWwmx normyeckoe pelleHve. Ha ocHoBe MeTofa KOHEYHbIX PasHOCTEW,
MONy4eHO YNCMNEHHOE peLLeHMe AaHHbIX YPaBHEHNI YTO MO3BONUIIO NPUMEHSITb UX ANS NPOrHO3a AUHAMUKM U3MEHEHUS YPOB-
Hs1 BOOHOW MOBEPXHOCTM 1 CKOPOCTW MOTOKA.

KnrouyeBble cnoBa: ruapoaMHaMuka, ypaBHeHve, MateMaTdeckas Mogerib, YYCNEeHHOe UccrnenoBaHmne, NoTok BoAbl, Macca, M-
MynbC, PACXOA, CTaTUHECKUA MOMEHT, XMBOE CeYeHMe, CKOPOCTb, CMOYEHHBIV MEPEMETP, MMAPaBNMYecKoe CONpPOTUBIIEHNE, PYCIIO.

SYSTEM OF HYDRODYNAMIC EQUATION USED IN
MATHEMATIC MODELLING OF STREAM WATER MOVEMENT
ON CANALS OF PUMP STATION SYSTEM

D.R. Bazarov - d.t.s., professor, F. Artikbekova - assistant, Z. Urazmuxamedova - assistant, F. Axmatov - student
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract

Obtaining a divergent form of hydrodynamic skolarno-vector equations, based on the laws of conservation of mass and momentum,
allows to obtain a solution by the method of finite differences, which is the purpose of this work. Taking several assumptions in the
equations based on the conservation of mass and momentum, making mathematical transformations, obtaining hydrodynamic
equations that have a convenient form for solving, the research method was adopted. Taking into account several assumptions in
equations based on the conservation of mass and momentum, producing mathematical transformations, obtaining hydrodynamic
equations that are convenient for solving, a research method was adopted to develop a mathematical model. After conducting numerical
studies using the finite-difference method, the possibility of predicting the dynamics of the average velocity and water level is justified.

Key words: hydrodynamics, equation, mathematical model, numerical study, flow, water, mass, momentum, flow rate, static
moment, living section, velocity, wetted gauge, flow resistance, channel.

Kupum. CyB OKMMWHUWHI QYUK Y3aHnap Ba KaHannapaa- b6epagu. CyB OKUMMHUHI KaHangaru xapakatnHu ncgoganosym
M xapakaTuHW YpraHull opKamnu YHU TEKUC PEXMMUHN rMAPOAMHAMUK TeHrnamanap cuctemacu 6unaH udpogana6,
TabMMHMNALWIHX amanra owmpu canbuii okubatnapura onuné KaHan MopdOMETPUK 3NIEMEHTIapM Ba OKUM AMHAMUK napa-
KenaguraH y3anaaru xapaénHm 6aprapad aTu UMKOHUSITUHM MeTprapv 61naH Moc paBuLaa TEKUC XapakaTUHN TabMUHALL-
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H¥ Gallopat kunuw gonsapb macana 6ynub, yHra spuwmwaa
Kynau, dpapK xapaxarty kaMm Ba Kyn BapuaHTiv xucobraiunap
OakapuLl UMKOHUSITUHM BepaguraH MatemaTuk Mogen apaTuL
YLUBY UMW ULLIHUHT aCOCUN Makcaau xucobnaHaau.

TapkuKoT Makcagu. Hacoc ctaHumsinapu Ba ruapoanek-
TPOCTaHUMAnap 3KCnnyaTtaumMoH PexvMMUHUHT Oup Mapomaa
vwnab camapagopnury 1Kkopy 6ynuLwn yqyH UHLLOOTIAaPHUHE
KMpULL €KV OepuBaums kaHannapvaa, MHLWOoOoTNnap opanusiaa
6apno aTunraH kaHannap4a xapakatiiaHaéTraH CyB OKUMUHWUHT
Teknc Ba GapKapop PEXUMMHM TabMWUHMAL Makcagra MyBO-
duK ned xucobnaHagn. by akcnnyaTtaunsa Tanabu 6axapunraH
LapovTaa kaHangarv canéui okmbatnap kentupub Ynkapys-
u4n gedopmaLmoH XapaénnapHu Gaptapad KUmuL MYMKUH.
ByHVHI y4yH kaHannapga xapakaTtiaHyByYv CyB OKMMUWHMW TaB-
cuhnoeym rugpoaMHamMuK TeHrmamanapu épgamuga marema-
TUK MOZENnuHW spatnb, y épaamMmaa COHWMIM SKCrepuMmeHTnap
yTKa3nb TagKkuMKOT KN HMcOaTaH ap3oH Ba Kynam ycyn
xmcobnanaau [1, 2, 3]. Ywby TagkvkoT goupacvaa tokopuaa
9bTUPOM 3TUNTAH MOAENb acoCU XMCOONaHraH rmapoaHaMuK
TEHrMamarnapH/ e4ull yYyH Kyraw KYPUHWULLMHWUHE OSIMHWLLN
YHUHT acocui Makcaam cudpatuaa kabyn KunuHaw.

Tapkukot ycynu. CyloKMUK OKUMUHUHI XapakaTvHW TaB-
cudpnawpa PenHonbac, ByccnHeck, HaBbe-CTtoke, CeH-BeHaH
TeHrmamanapvaaH KeHr cdovigananvnaam [4, 5, 6, 7, 8, 9]. Ivao-
poTeXHMKa aManuéTiaa eYMMUHUHT aHMKIMK JapaXkacy FKopu
Ba NapameTpriapvH/ ynyail Kynannmrm ydyH cyB MacCacUHUHI
Ba Ky4 MMMYNbCUHWUHI CakNaHUL KOHYHW acocupa €avnraH. by
TEeHrmamanap CUCTEMAaCVHN €4ULL YHYH Kyrnam Liakmra KenTupuLL
YYYH YHVHI VMBEPreHT LUaKnura KenTupuLl Kkepak. ByHUHr yuyH
TEHrmamManap cucTemMacuHu anoxyga Kypub YvkuO, ymapHWUHT
MaHTUKaH MOXUSITUHW KaM Y3rapTvpaguraH, JeKVMH amanuveT
YYYH Kepaknu Hatuxa 6epaguraH KYpUHULLMHK cakrab Konuiu
VUMKOHUSITUHM BepaauraH aipym YeknaHuLiniap kabyn KunuHan.

TapkukoTnap HaTtwxkanapu Ba Taxnunnap. CeH-BeHaH
TEeHrnamanapy xapakat MUKOOPW KOPPEKTUBUHUHI KUAMATU
(a=1) 6ynraH xonat y4yH CeH-BeHaH TeHrmamanapu cucrema-
CVv Kyruaaru TYynuK ymymun kypuHuwra ara [10, 11, 12].

o, 0_, (1)
ot Ox

9, 00" /o+gS oS 7_+&vzxzr,,:{qv mp g <0

ot ox axlz=" 2 qv,, mpu ¢g>0 (2)

ByHga : ¢ - BaKT, x - kaHan y3aHn 6ynnab Gynnama koopam-
HaTa, » - cyB OKMMU XapakaTaary kecumu tosacu, Q = wv - OkUM
capm, v - OKUMHUHT ypTada Tesnurm, S= wh, - CyB OKUMUHUHT
carx arpunurira HucbartaH ctaTuk MOMeHT 6ynmb, okM xapa-
KaTdarm Kecumu to3acy GunaH OKUM OFUPIUK MapKasu YyKyp-
nurn (k) kKynantMacy 6unaH aHuknaHaau, y - XynnaHraH ne-
pUMeTp, Z, - CyB CaTXuHUHT GanaHanmk 6enrucu, g - oFnprvk
Kyyn Tabcupupa nango 6ynaguraH TesnaHuL, g - COnMLITUP-
Ma capd (Y3aHHWUHI BUPRNK y3yHNUIK yuyH). YaaHra xucobuii
coxafia Kywwmmya capd kupca g>0 €k cyB onuHca g<0, v, -
Y3aHHUHI XMCObMI coxacura TallkapyaaH KupaéTraH OKUMHUHL
Tesnurn. CyB OKMMM XMCOBWI coxadaH YmkkaHaa 6vp ynyamnm
cxemMaTtv3aumsaa Kyd uMnynbcu dakaT OKUMHUHE ypTada Tes-
nurvra 6ofFnvk oed kapanaaw, %:é—’f - [apcu ékun ruapaBnuk
Kapwmnuk koadpuumeHTn. bupuHun (1) TeHrmama ysaHgaru
CYB OKMMMWHUWHI MacCacuHW CaknmaHuWuH1 ndopanab, y3nyk-
CU3MNVK TEHIMaMaCUHWUHT CYIOKINMK 3UHINMN (p) KymanTMacuHN
ndoganangn. NkkuHum (2) TeHrmama xapakart TeHrnamacuHu
CYB OKUMM 3nunurira Kynantmacv 6ynmb, uMnynsCHUHT cakna-
HUWWHKU ndogananau. Wy ypuHoa abTUPOMd 3TULL Kepakku,
CYIOKIUK YYYH 3UMIUK p=const y3rapmac 6ynub, raznapga yara-
pyBYaH xapaktepra ara. Ywwby TeHrnamanap cucremacyt gact-
nab, rasnap yyyH doriganaHunraHnmrn cababnu, 3vunMKHUHL
y3rapyBYaHuUr xonatn xam nHobatra ofimHraH.

MKKMHYM  TeHrmama WMMNYNbCHUHT  CaKNaHULW  KOHYHWHU

ndgopananan. By xapakar TeHrmamacy Tapkubura Kupyeum
napameTpriapHUHT aupyMiapy MOXUSITUHU Kapaimus: O%w -
CTBOpZAr OKUMHUHT XapakaT MUKOOPVHM P 3UYIIMKKa HUcaTm

gS - cTBOpAdarv rmgpoctaTtuk 6ocum @— g§ CcyB 6ocummn
oS ox oxl7s=e

ynuos Bupruririaa p), & gclze - Y3aH 6Yitnab 6ocum Yarapu-

oS
wm, - 6y ga—‘z/ _. fokopuaarv napameTp 6unaH nHobatra ornmH-
s

- oS
maraH 6ocum, %vzx Y3aHHWHT rTMApaBnyK KapLumMnmra 8ol
x5

napameTp HUXO0ATAA KeHr y3aHnap, SbHW TypTOypyak Liakn

. -« oS
YUYyH coaaa KypuHuwaa 6ynaau: B jepe™ gol .
X i

Ywo6y y3rapvwnapgaH CYHr TeHrnamMaHUHT KYPUHULLIMHK
Kyvmaarmda €3 MyMKVH:

o 99 _ ©)
ot Ox
’ oy <0
@+6Q /m+gS—gu)I+&v2x:r, . qv ijI‘aHIIaI/I q @)
ot Ox 2 qv, Oymranma ¢ >0
KeHr Tyrpu TYpTOypUaK Lakngarm KypuHULLL yYyH:
%% (5)
ot ox
a2 2 . . .
6l+8q /h+gh /2—ghl+&v2:f, . f]v GyjiraHIla qA<0(6)
ot ox 2 qv,, ©Oymramma ¢>0

ByHpa: ¢ - conuwTtupma capd ysaHOa xapakaTtnaHaéT-
raH OKUMHWHI BUp METP KeHrnurm ydyH capd 6ynund, ymymuia
capdHu y3aH keHrmurura — B. by xonatga okuw capdu xam B
KeHrnukka 6ynuHagun: g=q/B, i=r/B .

Kynnparn aguddepeHumannawl gopmynanapgaH donaa-
nanu6 ysraptupunaom [13]: |

v) =o'y +oy’ 7)

ov [ om 8vm:‘ ov oS oh oS Ao, 8

O =+ VetV V0 — g —— g+ = (8)
o | o ox ox “onox Taxl 2

Cratk MOMEHTHU S YyKypnvK i opkanu udopanacak Ba
ynapHu (h - cTBOpAarn Makcumar vykypnuk ) o, & Ba S napa-
meTpnap — 6up-6upura 60FnvK PyHKUMANAP 9KaHNUIMHW 9bTuW-
pod aTMO, KaHanga xapakatnaHaétraH okMM Mukaopura éH
TOMOHAAH OKMMra KyLUMMYa MUKOOP KMPULL Ba YAKALLIN OXTUMO-

- r
NUHK YK 0ed xycobnaHaau: (g =0)

Tabkngnaw nosumkn, CeH-BeHaH TeHrmamanapu cuc-
TEMacu HKopuaa KenTUpWUIraH eyvll YYyH Kynaw Lakngad
Talwkapy xyga Kyn Mypakkad Liaknnapra xam ara ynapHUHT
eymMnapu xam Typnuya 6ynuwm mymkuH. Lynapga rmgpotex-
H/YKa amManuéTn ydyH acocaH MKKUTa OMBEPreHT Luaknuaaru
KYPUHWLLW KEHT KynnaHunaau.

BvpvHun guBepreHT WwaknHu €3uw yvyH (8) xapakaTt TeHr
namacuaH Kymuaaru Kf/pZVIHI/ILIJI/I ONULLNMU3 MYMKUH:

2
@ + % + &L = L (9)
ot ox 2R, o

TeHrnamaHuHr 6y KYpUHULLK MyansiH e4vmra ara Luaknm au-
BEPreHT LWakn xpucobnaHcaga, rmapaenuk cakpall Ba TYNKUH-
CMMOH Xxonataarv OkMM xapakaTv MaBxyd OynraHaa aHuk Ha-
TWKanu edMmra ara 6ynmanay Ba dmanka xuxatgaH HoTYFpU
eynm 6epaay. JlekvH By TeHrmamaHu KaHangarm oKMM xapaka-
TV COKUHIUIY Ba MMAPABMVK CakpaLll XapaéHu y3aH 6ynnab 13
Gepmacnuri onavHaaH Mabnym GynraH xonar y4yH ruapoTex-
HVKa amanuéTmaa KynnaHunaau. by TeHrnama cyB OKUMUHWHE
HGapkapop xapakatuga caTtx 3rpunuri TeHrmamacy KypuHuLWmn-
HW ONWLLW YHUHT Kyran TOMOHU xucobnaHaau.

Mabnymku, COHNM ycynnap xucobnaluaa amanméT yuyH Ha-
TwkaHu GepmMaraHnurn cababnu aHuK e4num onuLL yYyH ynap-
HUHT aipum Xycycusatnapuaad dorvgananunagu. Ly catabnm
OKUMHUHI  Y3MNYKCU3MNMK TEHrMaMacuHuHr (9) Kywmmya OKuM

~z
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XMcobuii coxara Kupmanam Ba y3aH Tyoum cunnuvk aeb kabyn ku-
TIHraH XonaT y4yH COHNM xucobnawaa bepHynnm TeHrmamacu
LapTriapu aHvk 6axkapunuviamra apvwmnagm [14].
TeHrnamanapHUHI UKKUHYM KYPUHULLMHA OKUMHUHT Y3InK-
CU3NWIA LIapTK GunaH €3uLl y4yH Ha3apuii MexaHukaarm aHep-
TMSIHW CaKMaHWLW KOHYHUAAH cborigananunaamn. Xapakar TeHrma-
macu (8)Hu TesnuK v ra , aHeprusa TeHrmnamacy (9)Hu vha: (2)v+(3)
vh, KaTTanukka kynantupmb, Kkynmgarm dopmynagaH dorgana-
HKO, (cp\y) =0y +Qy ' TeHrmamanap KYpUHULLNHW E31naan:
dwv? . oo 0gS oS

Oh A
v +gve — — gvol +2v=v'y =2vr (1
o o Vo ok T8O mgvel vy v =2vr (10)
3
duy? +8v +2v oS _ vga—s, _+2v&vzx=2vr 11)
BynpaH: o ox ox axlze=e""
2 3
oov'/2 Vo2 0gS | 3 b (o)
ot ox ox  Coxln=""2

ByHaa ¢(w) — xapakaTaarvm Kecum t3acu o.
By TeHrmamanapga ¢ yHKUMSHW LIyHO@N TaHnaw Kepakku,
TeHrnamarapHu y3apo KyliraHaa ynapH/ OVBEPreHT KypuHu-

wura ara GynmLLImM Kepak: ¢
LVE )

o
o®
=58
/ o 0
ms—d)—q):S-KprHVILIJVI,D,arVI OvpuHUM papaxanu avdde-
(0]

peHuMan TeHrnmamanapHu euull OopKanu EMuW  MYMKUH.

0
wai)—d) =0: ¢ = Ao Typnu XuVHCIN TeHIMamanapH e4nwaa:
(0]
w[ﬁw+A) Ao =S- >—Aco =S5->A= .[de ~0
dw do

& Sdo
Z,p ®

Amanra owmpunmnb, OKMM 3HEPruUsiCMHW KaHan y3aHuaa
CaKnaHULWM KOHYHVHW Kynuaarm KypuHuLimra ara 6ynagw:

ooV’ /2 + ovlv'o/2+ A
LR ¢ ax g). B e =gl % (19

YHUHT conuiTpma TynuK KYpUHULLMHW MHoBaTtra orcak:
E=wv*/2+g}, Ba (14) TeHmMamaH1 KYPUHWLLIMHK €3vnapu:

6£ 6VE ) +v ;Lv x—vr+q/g:)) (15)

T R
o ox S oxlee
tSdo -
ByHaa ov' /2 Ba gd = g( _[ ;D+eo]0) - Xagsfap Moc paBuLL-
(O]

Z, rh

[a OKUMHUHT CONMULITUPMA KUHETKK Ba NOTEHUMan aHeprusna-
PVIHVHT 3U4nnkka HucbartaH €3vnraH KypyHuwnapum.

FOkopvgarmnapHu nHobatra onmb, CyB OKMMWHUHI Hacoc
CTaHumMsnapura Kvipuil, opanuk, rMapO3HEPreTyK WMHLIoOoTNap
OepviBaLMOH KaHannapuaarm 60cmMmen3 xapakatuHm ndpopanos-
Y/ MaTeMaTviKk MOAEMNHVHI acocui MMapoaMHaMUK TeHmamana-
PUHW €3nLLaa Kyinpari acocuin YeknaHuvLunap kabyn KunuHam:

- XapakatnaHaéTtraH CyB OKUMMWHWHI YyKyprvru OKUMHUHT
y3aH 6yinab y3yHNUrMHM XxapakTeprnoBym YM3nNKNn yrnyammaaH
aHya KkatTa bynuwum kepak: h<<L,

OyHOa: h — OKUM YyKypnuru, L — e4unaétraH mMacanaHuHr
XapakTepnu ynyamu;

- MnaHgar - UKk yrnyammm adpcpektnap okumra Tabevp

aTmangn. Tabuuii y3aHnapaa y3aH Wwaknm Ba GypunuiinapHm
nHobatra onvuga rmapasnyvik KAapLLUWIVIK OpKany nHobatra onu-
HULLIW 3XTUMONKW MaBxyad Gynaaw;

- Xapakatgaru kecumzaa okvmyanap arpunaHuLl Knauk 6yn-
raHnuru cababnu, ynap mHobatra onuvHmaraHnuru cababnum,
OKUM ryapognHaMmk 6ocrmm Yykypnvk 6ynnab TakcmmnaHmLm
rMapoOCTaThK KOHYHUATra 6yncyHaam aeb kabyn kunuHagw;

- CyB OKVIMW 3PKMH CUPT Srpuiinr OKMM xapakaTgari Kkecu-
MW Yn3nFra HUCbaTaH KaTTa amac Ba Ly cababnu ynap y3apo
nepreHavkynap aeb kabyn kunuHaaw. LLyHuHr yayH cyB catxm
GanaHgnurmHnHr 6enrucn Gunad 6ocum ypTacugaH TyFpu-
AaH-TyFpu OOFNMKNUK MaBxya Aeb kabyn kunuHaau;

- 3n4nuK y3rapmac neb kabyn kunuHaaw;

- TVAPaBIUK KapLUMMWKHU MHODOaTra onuwaa Odapcu-Bencbax
€k MaHHUHT dhopmynanapu nHobatra onvHraH Lesn dopmy-
NacyHM CyB OKMMUHWHI Bekapop xapakatuaa kynnail MyMKUH;

- CYB OKMMW Xapakatgary kecuMm 0ynnab Te3nuk Takcum-
naHuwn 6vp xun amacnurmHnm nHobatra onyeun Kopwuonuvc
KoppekTBu Gupra TeHr neb kabyn kunuHaou. Xakukatga Oy
KaTTanuk TE3MUKHW OKUM YyKyprnurn 6ynnab TakcumnaHuiim
anopacy Waknura 6oFNMKNUIv xyaa Kyn unvin agabvétnapaa
abTupod atunrax [20].

Ywby yeknaHunwnap 6unaH oKopuaa OnvHraH rmapoavHa-
MUK TEHrNMamMarnap cucTeMacuHy y3aHuaa Hacoc CTaHuusinapm
MaBXyZ, KaHan y3aHnapuaa xapakatnaHaguraH cyB OKUMu ma-
TEMaTVK Mofenu cudpatmaa XuamaTt KUMMHULLKHK YLIBy MaB3ay
Xyrnocacu cudpatnaa abTvpod aTumraH.

Arap TalKapuaaH xMcobuii coxara okMM KpMaca Eku YukMa-
ca CeH-BeHaH TeHrmamanapvHu KYpyuHLLIK Kyinparuda 6ynagw:

66—0)+Z—Q=0
¢t Ox (16)
00 000 /w+gS dgS Mo
ot ox OX |z =const 20°

ByHoa: S=oh, ,S - cyB OkMMuK caTx arpunurira HucbartaH
y3aHga xapakatnaHaéTraH OkMM xapakataary KeCUMUHUWHT cTa-
TUK MOMEHTH, /i, - Xapakargarv OfFUPNMK KECUMHWHT OFUPIVK
MapKasmn koopauHaTacy, % - Y3aHHVHE XyrniaHraH NnepumeTpy,
A= 2sz - rMapaBnukK kapwmnmurn —apcy KoadULMEHTU. o - Xa-
pakatgarv kecum 6ynnab Te3anvk TakCuMnaHuLWnHM nHobatra
onysuun [lapcu koadpdpumuymeHtn. by kattanuk 6upra TeHr ge-
raH runotesa kabyn kunuHagu a=1,0 [15, 16, 17]. CeH-BeHaH
TEHr- flamanapuHun oKopugary KypuHULWAA aHanor tapsga
rasnap ydyH xam éaunra [19, 20]. JlekuH, TeHrnamaga ywoy
KypvH/LWAaH dapknn Tap3ga 3vynuk ysrapyeyaH aeb kabyn
KunuHaam.

Xynoca. Macca Ba MMMYmMbCHUHI COHMAHWLL KOHYHMapura
acocnaHraH TeHrmaManapa xapakaTtaari KeCvm Ba catx arpunm-
v y3apo NeprneHamKynsp, CyB OKULLW 34U y3rapMac ruapas-
UK KapLUWIWKHW aHvKnaLuga 6apkapop xapakat KoHyHUsTapm
Gapkapop xapakatda KynmaHuuwm MyMKUH Ba Xxapakardaru
Kkecvm Gyrnab TakcvmnaHuwm Gvp Xvn amacnurmHn nHobarra
onysun Kopuonuc Tysatmacu bupra TeHr AeraH yeknaHvnap
kabyn kunuHaw. By YeknaHuLnapHu nHobatra oMb, Hacoc cTaH-
uvsinapy TMsMMaan KaHannap ysaHnapuga xapakatnaHyBuv
CyB OKUM MateMaTvik MOgenv TeHrnmamManapvaa €3vnau.
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TUHAUPTNY MWl PEXUMUHUHT MATUCTPAN KAHAJTHUHT
rMMOPABJTUK NAPAMETPIIAPUTA TABCUPH

J1.H.Camuee - PhD, 3.U.U6pazumoea - accucmenm, [.LU.Annaépoe - accucmeHm, ®.K.babaxaHoe - dokmopaHm
TowkeHm uppu2ayusi 8a KUWIIOK Xy)KaJlu2UHU MexaHu3ayusinaw MyxaHoucniapu uHcmumymu
AHHOTauusA

Makonaga Katrta ®aproHa kaHanuHuHr KopagapéaaH cyB onvwl kucmmuaa xonnawrad KyiraHép TUHAMPIYM U pexu-
MWHWHI KaHan rungpaenvk napaMmerpnapura Tabecupuy ypranungu. Ywby xapaéHHu ypraHuwga TuHanpruyga cys 6unan 6upra
xapakatnaHaéTraH YYKMHANNAPHUHT (OPaKLMOH Ba arpoKMMEBWI Tapknbu Ba yNapHWHT CyBaaru ynyLMHUHT TUHAUPIUY Y3YHNW-
rm 6yiinab xamga Beretaums AaBpy 4aBOMUAA Y3rapyluv acocuii oMmun cudatuaa kapanrad. YTkasunrad gana taxpubanapu
HaTvxacuga TMHOUPruYAa xapakatnaHaétraH YYKMHAUNAPHUHT acocuii kucMuHm ynyamm 0,01-0,1 Mm. nn Kym 3appadanapu
TaLLKWI STULLIM @HUKMAaHraH, TMHAUPTUYHUHT YW YHYMAOPNUMK YpraHnnumb ywby sappadvanapHuHr 45-50 donsun Tynuk 4ykunb
yNrmpaéTraHnmri KonraH KUCMm aca kaHanra yTnb 6opaétraHnurn aHvknadraH. OnuHrad Hatuwkanap acocuaa TUHAMPIAY UL
pexmmMuHuHr Katta ®aproHa kaHanu y3aHura Tabcupy kam gapaxaga akaHnuri 6ynmya xynocanap KentvpumraH.

TasHy cy3nap: kaHan, KyriraHép, TMHAMPIrUY, YYKUHAMNAapP, CYBHUHT arpOKMMEBUIN TapKnbu, OKUM Te3nurn.

BITMAHUE PEXXUMA PABOTbl OTCTOMHUKA HA
FTMAOPABJIIMMECKUE NMAPAMETPbI MATUCTPAJIBHOIO KAHAITIA

J1.H.Camuee - PhD, 3.U.U6pazumoea - accucmenm, [.LUI.Annaépoe - accucmeHm, ®.K.babaxaHoe - dokmopaHm
TawkeHMcKul UHCMUMYM UH)XXeHepoe uppu2ayuu u MexaHu3auyuu cesibCKo20 xo3silicmea
AHHOTauunA

B cTatbe usy4yeHo BnusHue pexmma paboTbl oTCTONMHMKA KylraHap, pacnonoxeHHoro B 3oHe Bogo3abopa uns peku Kapaaga-
pbs Ha rugpaenuyeckue napameTpbl bonbloro ®epraHckoro kaHana. B nsyveHum atoro npouecca B OTCTOMHUKE B KavyecTBe
rmaBHbIX Noka3aTenen pacMoTpeHbl PPAKLNOHHBIA U arpOXMMUYECKUIA COCTaBbl HAHOCOB, ABWXKYLLUMXCA BMECTe C BOOON U UX
pacnpefeneHune no AnvHe OTCTONHYKKA, a Takke X U3MEHEHWE B TEYeHMe BEreTauoHHOro nepuoga. B pesynsrate nposeaén-
HbIX MONEBbLIX UCCNEAOBaHUA ONpeaeneHsbl, YTO OCHOBHAs YacTb ABMXYLLMXCA HAHOCOB B OTCTOMHWMKE COCTaBIIAOT YacTuLbl
necka pasmepom 0,01-0,1 MM, n3y4eHa Npom3BOAUTENBHOCTL OTCTONHMKA, onpedeneHo 4To 45-50% aTux YacTuL, NOMHOCTbLIO
ocefaloT B OTCTOMHYMKE, a OCTarnbHas YacTb, NepexoAamnT B KaHan. Ha ocHoBe nccrnefoBaHui caenaH BblBOA O CTEMEHW BINSHNS
pexuma paboTbl OTCTONHMKA Ha pycno Bonbluoro depraHckoro kaHana.

KntoueBble cnoBa: kaHan, KynraHsip, OTCTOMHWK, HAHOCbI, arpOXMMUYECKNIA COCTaB BOAbI, CKOPOCTb NOTOKA.

INFLUENCE OF OPERATION MODE ON HYDRAULIC
PARAMETERS OF THE MAIN CHANNEL

L.Samiyev - PhD, Z.Ibragimova - assistant, D.Allayorov - assistant, F.Babajanov - researcher
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract

The article studied the influence of the operating mode on the hydraulic parameters of the burner, which is located on the
water channel of the Large Fergana canal from the corridor. In this process, the fractional and variable chemical composition
of the precipitated particles together with water in the solvent is considered as the main factor in the destruction of water in
water and changes during the growing season. As a result of field experiments, it was found that the main particles in the
refineries form sand particles with a size of 0.01-0.1 millimeters, and the effectiveness of the anti-icer was studied for 45-50%
of these particles Part of which was scattered, reached the channel. Based on the results obtained, it was concluded that the
temperamental mode of the radial operation is extensive in the direction of the Large Fergana canal.

Key words: canal, kuyganar, sump, sediment, agrochemical composition of water, flow rate.
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mpuw. PecnybnukaHuHr cyB maHbanapvaa cys 6unaH

Oupranvkaa Tapkubu muHepan Yrutnapra 6omn GynraH
Xyoa KatTa mukgopoaru YykuHaunap okub kenagu. AMMo
YYKUHOUNAPHM GOLLKapKLL, CYB XaXXMUHW POCTIaLL Ba yrnapaaH
doraanaHuL Makcaamaa KypunaétraH rmapoTexHyK Ba Menu-
0opaTVB UHLLIoOTNapaa YNapHUHT ponu xamma BakT xam TYFpu
xucobra onvHmangn. byHoaH Tawkapu, okumzarv YyKuHOou-
napHu GoLLKapuLLra MyrkannaHraH 3aMoHaBuiA MHLLoOTNapaa
YYKUHOUNAPHW TapTMbra conuil Ba GOLLKApULL OKUMHWHT Xapa-
kaTu Tekuc aeb kapab amanra owmpunagn 6y aca xamma BakT
Xam KyTunraH HaTwkaHyn 6epmaiian. Oumk y3aHnapaa YykuHan-
nap xapakaTuHu ypraHuw byiinya Hasapui Ba akcnepuMeHTarn
nsnaHuwnap Taxnunu 6y nyHanuwaa 6axapunraH uwinap aco-

CaH OKMM TEKUC XapakaTu JaBoMuaa amarnra OLUMPUITaHIur
Ba HOTEKMC XapakaT JaBoMuaa YyKuHAMNnap TakcuMotura govp
M3naHuLInap KamnurvHu kypcatMokaa [1, 2, 3, 4]. Yaangarm
noika 6ocuLL Ba IOBUNLL XXapaéHMnapuH1 YpraHuwaa YyKMHau-
NapHUHI  HOTEKMC XapakaTu JaBoMuaa OKUM y3yHnuru oyiu-
Ya TaKCUMOTW KOHYHUSITIIApWHM aHKKaw MyxyuM oMunnapgaH
6upu [5, 6, 7]. ppuraumoH TMHaMpridnap Ba CyFOpuLL KaHar-
NapuVHU NOMNXaNaLIHUHT aCOCUHU TaLLKUN 3TraH fovika 6ocuiu
YKapaéHVHM YpraHuLL xyaa Myxum xucobnaHaam [8].
YyknHaunapH y3yHnuk 6yivya TakcumnaHuLwmHmM Xncoo-
NaLIHUHT MaBXyzd ycnybnapuHu Taxivn KUnNuL LyHK kypca-
Taguku, By ycnybnap acocaH ysrapMac kecumra ara 6ynraH
POCTNOBYM MHLIOOTNAP ydyH nwnab ymkunran 6ynnd, byHaa
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OKVIMHWHT ypTaya Te3nurn KypunaéTtraH y3aH KUCMWU Y3yHNnm
6ynnya ysrapmac kunub kabyn kunuxrau [9, 10].

Kyn nnnnvk Kysatuwinap, aKCcnepvMmeHTarn Ba fana Liapou-
TMgarm TagkvKoTnap, Hasapui Xyrnocarnap LyHW KypcaTaguky,
oKMMaar Myannak YyKMHaunap MYKOOPWHWHE y3rapuiumra aco-
cuii cabab OKMM TE3NUIMHUHT y3rapulmamp, y aca y3 Hasbatuga
OKUM KECMMW ManJOHUHUHT y3rapuiumra 6ornuvik [11, 12, 13, 14].

TaaKUKOT 06bEeKTU Ba MyaMMOHUHI Kynunuwiu. Kart-
Ta ®aproHa kaHanu (KOK)HuHr GownaHunw kucmupa aapé
YYKMHOMNapuvHu Golukapuw Makcaguaa kKypunrad Kynranép
TUHAMPrndK (1-pacwm). KyiraHé€p TMHOMPIAYM MKKM Kamepa-
NV TMOPaBMUK AaBpui OBUMMG TypyBYM TUHAMPrMY 6ynuo,
y 1962 nun Katta ®aproHa kaHanuHuHr KopagapénaH cys
onuw kucmura Kypwnrad [15]. TuHomprnd Kynranép TyFoHu-
OaH GownaHvb cyB Tawnama WHWOOTWAA Tyraiaun, YHWHT
YMYMUIA y3yHrurn 2,7 kM. TuHgmprndga OupurHum Kkamepacu
ooLnanFmy knemmgan 110 M. rada xamga UKKMHYM Kamepa-
cuHUHr 140 M. rava GynraH kucmura Temmp-6eToH nnutanap
€TkuaunraH. TuHouprnygary CyBHUHT ypTada Tesnurm 0,35
m/cek, toBULW BakTMaa Oy Tesnuk 1,8 m/cek. rada etuwn pe-
XanalTUpUnraH, YHUHE xaxmu 200 Muer M2 [1]. Wunura 6up
MapoTaba, sbHM Katta ®aproHa kaHanu Tabmupnaiira Tomn-
lwmpunraHga €k KaHamra CyB Onul TyXTaTumnraH Baktnapaa
TUHAVPTUYHWHE FOBUMMLLM aMarnra owvpuniagu, TaxmmHaH 6y

N

— A ) .

1-pacm. KytizaHép muHOupau4uHUH2 KOCMUK maceupu

BaKT AekabpHuHr 25 caHanapura TyFpu kenagu. KOBuw xapa-
€éHnapv AaBpuvi Tap3ga, sbHu xap 6up gasp mobanHuaa 100
m3/cek cyB capcdm 10-12 kKyH gaBomuaa y3aTvmb Typunaaum Ba
Wy Tapvka lOBWLW amanra owupull fonmMxaga Kysga TyTun-
raH. Kynranép tuHguprnyvra KopagapénaH kupub kenaétraH
cyBOary apé YyKUHAUNapuvHWHT xap 6up metp ky6 cysoaru
MWUKOOPW Ba yNapHUHI hpakumoH Tapkubu xamaa Oy YykuHau-
napHuHr Katta ®apfoHa kaHanu ruapaenyk napameTprapura
TabCUpu TYNUK ypraHunmaraH xonga TUHOUPrUYNapHUHT AU
nasomuaa 6up MmapoTtaba HBUNMULLIM acOCCU3AMP.

TankukoTHUHT Makcaau. Katta ®daproHa kaHanu (KPK)
HUHI BolnaHn KucmMuaa gapé YyknHamnapuHi Golukapumi
Makcaguaa kypunran KyiiraHép TmHamprudumra kupunb kenaér-
raH YYKUHAMNAPHUHT ppakLMOH TapkMbUHM YpraHraH xonga
TUHAMPIMY UW haonmaTuHM Baxonalw xamaa yHuHr Katrta
dapfoHa KaHanUHWHI TMApaBnvK napaMmeTprapura Tabcupu-
HW BGaxonawgaaH nbopar.

TapakukoT ycynnapu. TagkukoT XapaéHuaa rugpasnvka
Ba rugponorusiga ymym kabyn kunvHran ycnybnapaaH, mexa-
HWKaHWHI KOHYHINapu acocuaa MaTeMatuk Mogennap Ty3uw
xamaa Taxpuba MabrnymMoTnapvHu KanTa nwnawja marema-
TUK cTaTUCTMKa ycnybnapvaaH doriganaHmngu.

OnuHraH Hatuwxanap Taxnunu. Onnb GopunraH mana-
HUWNapaa YykuHaunap Mukoopw, dpakumoH Tapkubu Ba
TUHAMPIMY Y3YHNUIM GYnya ynap MUKOOPUHUHE y3rapuiliu
Ba Oollka ruapaBnvk napameTpriapy loKopuaa KentupunraH
maBxyn ycnybnap [16, 17, 18] acocupa ypraHungn. Onunb

6opunraH gana Taxpubanapw WyHW KypcaTaAvkvi, TUHANPIY
y3yHnurn 6ynnab gapé YyKMHOWNapHWUHT cyBAarm MuKOOpU
Kyvmparu rpadvk acocmaa ysrapMokaa (2-pacm).
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2-pacm. TuHOupu2u4ydazu YyKUHOUIapP MaKcuMmomu

Ywby rpadukHUHT BU3yan Taxnunum LUyHW KypcaTtaguvku,
TUHAVPIVYHUHT BOLUNaHFUY KMCMMAa CYBHUHE NTOVKANMK MUK-
4opv Xyaa tokopu. By kypcatkuy TUHAMPIMY GUpUHYKM Kame-
pacuga 11,5 r/n. HW TawWwkKun 3TCa MKKUHYM Kamepacuaary cy-
BVHUHT NOViKanvk Mmukaopu 10 r/n. HY Tawwkmn STa€TraHnmrmHn
KYPULLMMU3 MYMKWH. TUHAMPIUY Kyin kucmura kenmb cysparm
TNOVKanuK MUKOOpW 03 Aapakada KaMaumranu, SbHU YYKUHAN-
nap TynuK 4yknb ynrypmaraHu Ba kaHanra ytmb GopaétraH-
MM TUHAMPIUY KaMmepanapugaH KaHanra CcyB yTull kucmuga
NONKaNVK MUKOOpY 6,2 /N 9KaHNUMMHN XaMm KypuLl MYMKUWH.
TuHavprryanapaa gapé YyKMHOAMMapuHUHT OPakUmMoH Tapknubu
nin gasoMuga yarapysyaH 6ynmb, asryct ovnapuga 0,1 mm.
AaH VMPVK AMaMeTpnu YyKMHAunap mvkgopv kamaimnb 6opaaw,
TUHAMPIrYAArM YykKvHamnap Mukaoopv fapé cyBu Tapkubupa-
M YyKMHaunap Tapkubura 6oFnuk paBuwwaa ysrapub 6opaaw.
BeretauvoH gaBpHVHI Typnv Mygaatnapvaa CyBAaH OnvHraH
HabMyHanapHVHI flabopaTopusi Taxunm LYHU KypcaTtMokaa-
Ky, CyBOaru fovika YyKMHOUNapuHUHE aCOCU KNCMUHW AnaMeT-
pu 0,10-0,05 Ba 0,05-0,01 mM. nn 3appavanap TalKkun aTa-
E€TraHNuHN Ba yrmapHuHr cysgarv ynuwm 71-85,4 cousrava
y3rapaéTraHnurmHm kypuvl MymkviH (1-xagsan, 3, 4-pacmnap).

1-xagBan
Beretauusa paBpuaa kaHanaarv YyKMHAWNaPHUHT
(ppakuUMOH TaPKUOUHUHT Y3rapuLim

Yykmugunap | 0,25-| 0,1- | 0,05-
ynyammn d, mm | 0,1 0,05 | 0,01

0,01-
0,005

0,005-

0,001 | <0-001

waii | [ 256 375 [ 335 [ 1 21 | 04
asryct | - | 315|549 38| 5 37

@0,25-0,10
00,10-0,05
00,05-0,01

00,01-0,005

m0,005-0,001

@<0,001

3-pacm. KylizaHép muHAupuau4u 4yKUHOUIaPUHUH2
¢ppakyuoH mapkubu (mat 2018 i)

YykmHgunap dpakunoH TapknbnHm BMT HuHr ®AO un-
MUA-TaAKUKOT Mapkasu ONUMMapuHuHr Gaxonawl TU3MMu-
ra Kypa Taxnun kunradga, Kywiparv Kaasan KypuHuwaaru
MablymoTnapra ara 6ynauk (2-xagsan); [19]. AbHu GyHra
Kypa YYKUHOWUNAp acocuii TapkMOUHM Mai omMaa KyMCUMMOH
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@0,10-0,05

@0,05-0,01

00,01-0,005

00,005-0,001

=<0,001

4-pacm. KylizaHép muHOupu2u4u YyKUHOUTapPUHUHE
¢pakyuoH mapkubu (aszycm 2018 i)
2-xapBan
YykuHaunap dpakumoH Tapknbun(AKLL yubypuak 6yrnya)

Ppakumnanap (Mm) Mukaopn% ga
Oiinap Kym Yanr TNow DAO 6yrnya Homna-
0,05-2 | 0,002- <0,002 (RCALE
MM 0,05
Man 63,1 36,6 0,4 SL | Sandy Loam
asryct | 31,5 63,7 3,7 L Loam

(d=0,05-2 mm) 3appavanap Tawkmn aTraHnHu (63,1%), aBryct
onnpa aca yaHrcumoH (d=0,002-0,05 mm) 3appavanap TaLu-
KW aTraHvHn (63,7 %) KypuULLMMU3 MYMKUH.

Katta ®aproHa kaHanu PecnybnukaHnHr Mapkasuii MyH-
Takacugarv Lapkui xyayanapaa >komnaiuraH SKMH MavioH-
napuv y4yH acocuin cyfopuvll TapMmofu BynraHnuru cababnum
KaHangarn CyBHVHI MppUraumoH axammaTvHn Baxonall mak-
cagnga arpokmmésun mMopgdanap 6unaH YYKMHOUNapHWHP
TabMUHNAHraHNVK gapaxacu ypranungm (3-xagsan).

3-xapBan
KyrraHép TMHAMPIrYM YyKUHOUIIapyU arpoKMMEBUIA TapKuou

ArpoknméBunii Tapknbu rymyc Fymyc

Xon Homu N-NH,, K,O, P,O., yrne- MUK~

Mr/Kr Mr/KP mr/Kr pon, % Aop,%

Kyaranep |44 q 149 14,8 0,44 0,76
TUHOMPINY

TuHanprnygaH cys onyeyin KPKHUHM ynyaHraH Ba nonu-
XaBUN MapameTpriapura acocnaHub yHWHI OKopW Ba ypTa
KMUCMUHVHT y3aH Waknu ypraHunranga (5, 6-pacmnap) xyaa

o ey
— T T T T T T T T T

-2 1 4 7 10 13 16 19 22 25 28 {/ 34
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5-pacm. KaHanHuHe kKyHOanaHa kecumu (IMK-930)

2 4 6 8 10 12 14 16 18 20 22 26

2,5

—&— yiuamram —=— nolHXaBHI

6-pacm. KaHanHuHe kyHOanaHa kecumu (I1K-1500)

03 MuKZopAa nomnka Gocuw xon Ky3atunau. TUHOUPTUYHUHT
Ky/mn KMCMK 3ca novika 6unaH TynraHnmMru Ba YyKUHAM HBULL
vwnapu onub GopunmaraHnuru cababvagaH nMpuk 3appada-
NapHWHT KaHanra yTuLl xapaéHu cogup 6ynantu.
TUHONPIUYHWUHT UL PEXUMUHWU KaHamnHUHE rMapaBnvk na-
pameTprapura TabcupuHm 6axonall makcaguaa Katra ®apro-
Ha kaHanuHUHr daproHa BUNOSATU XyayAuMaaH yTraH kucMmuaa
cyB capcu Ba cyBaarv nonkanuk MMkaopu ypraHunauv. byHaoa
KaHangaru cyB capdu kamanuwm GunaH cyBgaru novikanuk
MUKOOPU Xam kamannd GopuLl sikkon kysatungm (7-pacm).

807 51,4 y=-8978x + 60,358 2%
R?=1 26
50
. 424 24 _
T 40 22 3
o 20 §
3 30 %
g 18 3
° 20 1,6 §
3 o 14 5
4
1,15 12
0 1,0
MK 1500 (PuuToH) MK 1710 (lLioga)
KaHanparu ctBopnap
—&— Cve cancu M°/c —&— j100iKanuK Mukdobu a/n
7-pacm. Kamma ®aproHa kaHanudaz2u cye capghu ea
noliKasiuk Mukdopu

Xynoca. KynraHép tuHaupruunga onub GopwunraH Kysa-
TYB Ba 3KCNEpUMEHTan M3naHuwnap TUHAupruyga acocaH
0,10-0,05 Ba 0,05-0,01 Mm. N1 YykMHAW 3appayanapu xapa-
KaTnaHa&TraHNuIvHW Ba ynapHuHr cyegarn ynuwmn 71-85,4%
aTpoduaa aKaHNUrMHu, HucbataH NMMpukpok yndamnu 0,1 mm.
OaH NMMPUK AnameTprny YYKUHAMMAap aca acocaH MUMHUHE Ky
cyBnu Aaspuaa (anpenb-Mai) TMHAMpruydra kupub kenaérraH-
nvrM ypraHungn. YyknHonnapHuHr arpokMMEBUin Tapkubraa
aca cyeaa K,O HUHr ynywm HucGaTaH Kynnuri aHKnaHau.
KatTta ®apfroHa kaHanuaa xapakaTtnaHaétraH cyB capUHUHT
YHAArM YykuHamnap Mmvkgopura 60Fnnknurn ypraHunrasaa wy
HaTvxa mMabnym Oynaun: TUHOMPrAYra OnuHraH cyB MUKOOPW
KamanraHga TUHAMPIMYHWUHT LW YHYMAOPAWIi owaaun Ba Oy-
HVHT HaTWXXacuaa KaHanza xapakaTnaHaétraH cyB capdu Ba
YYKMHAM opacuaary TyFpy 60oFNaHuLL to3ara KenuLImM aHuKnaH-
on. OnuHraH HaTwxkanap acocuga LyHW Xyrnoca KUnmw mym-
KMHKKW, KyhraHép TvHOMpruyaMpgaH TYnuK 4yknb ynrypmarad
YYKMHAMMap kaHanra YyTmd yHuHr y3yHnuru 6yinab tapkanvo
6opagu. by xapaéH runnap gaBomuga KaHan Ba yHaa MaB-
XYL, TMOPOTEXHMK UHLLOOTNAPHWHI YYKUHAW Tabeupuaa doi-
nanv v koadurueHTn nacannd 6opulumnra onud kenagu.

Ne Apa6buétnap
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YAK: 53253 (574.141)

PE3YNbTATbl YACNIEHHbIX NCCNEOOBAHUN NPOMYCKHON
CNMnocobHOCTU BOOOCIINBA C WWULNPOKUM NMNOPOIOM

A.P. Bazapos - 0.m.H., npogheccop, M.C. Bepdues - accucmenm, 3.B. Ypa3myxamedoea - accucmeHm
TawkeHMcKul UHCMUMYM UH)XXeHepoe uppu2ayuu U MexaHu3ayuu cesibCKo20 xo3silicmea
B.M. Hopkynoe - accucmenm, Y.Y. KypbaHoea - accucmeHm
CamapkaHOcKuli 20cydapcmeeHHbIlU apxumeKmypHO - cmpoumesibHbIl UHcmumym
AHHOTauuA

B cratbe paccmoTpeHa 3agaya pe3kon3MeHSOLLErOCs ABUKEHNS PEYHOro NOToKa B Bbedax rmapoTEXHUYECKUX COOpYKe-
HWI, NPOMYCKHas CNOoCOBHOCTb KOTOPbIX OMpeAensercs no obLiensBecTHon opmyre BOAOCIMBA C LUMPOKUM MOPOroM, COB-
MECTHO C cuctemow ypaBHeHun CeH-BeHaHa. YcTaHoBReHO, 4To yncno dpyaa B CNOKOMHOM MOTOKE BO3pacTaeTt Npu CyXXeHnu
pycna v yMeHbLUaeTCHa Npu ero paclumpeHun, a B 6ypHoMm notoke Yncno Ppyaa yMeHbLIAETCa Npu Cy>KeHUN pycna, u Bo3pac-
TaeT npu ero paclmpeHun. Micxogs 13 aToro, nepexod NoToka M3 CMOKOWHOIo pexuMa TeveHusi B OypHbI MOXET NPOU30NATH
nVWb Npy nepexode opMbl pycna 13 CyxatLLencs K pacLuMpsioLLencs, npuyemM, B CaMmOM y3KOM TEYEHUU pycra 3HaveHue
yncna Ppyna u MNapametp KMHETUYHOCTU ByayT paBHbl Fr=[Ik=1,0. BbiaBnNeHbl XxapakTepHble 0COBEHHOCTU KOahdULIMEHTA
pacxofa BOAOCNMBA C LUMPOKMM MOPOroM M AaHa pekoMeHaauus Ans ero onpefenexus. NpoaHanMavpoBaH OCHOBHOM ¢hak-
TOP, BNVSIIOLLMIA Ha MPONYCKHY CMOCOOHOCTL BOAOCNMBA C LUMPOKMM MOPOroM, onpeaensiowincs NponsseaeHMeM 3HaqyeHns
KO3 DMLMEHTOB rMAPaBINYECKOrO CONPOTUBIIEHUS U CXXaTUS BO BXOGHOW HYaCTN COOPYXEHUS.

KniouyeBble cnoBa: BOOOCNVB C LUMPOKMM MOPOrOM, pPycro, pe3kousMeHsLleecsa ABkeHue, yicno ®pyaa, yicno Pen-
HomnbAca, KpuBas cBOOOAHOM NOBEPXHOCTU BOAbI, rMOPOAUHAMUYECKOE YPaBHEHWNE, CPEAHSASt CKOPOCTb, CMOKOMHBIA PEXUM,
OypHbIV PeXnM, pacxod, KO3aPULNEHT.

KEHI OCTOHAJIN CYB YTKA3IMUYJIAP CYB YTKA3MULL
KOBUNMNATUHWUHI COHJTU TAOKUKOTJIIAP HATUXATIAPU

A.P. Bazapoe - 8.m.H., npogheccop, M.C. Bepduee - accucmeHm, 3.B. Ypa3myxamedoea - accucmeHm
TowkeHm uppu2ayus 8a KUWIIOK Xy)KaJlu2UHU MexaHu3ayusinaw MyxaHoucniapu uHcmumymu
B.M. Hopkynoe - accucmenm, Y.Y. KypbaHoea - accucmeHm
CamapkaHO Oaeniam apxumeKkmypa ea Kypusiuw uHcmumymu
AHHoOTauus

Makonaga wHwooTtnap bbednapuga 6up ynyamnu rmgpognHamuk TeHrnamanap — CeH-BeHaH TeHrnmamanap cuctemacu
6unaH gapé okuMuaa rMapoOTEeXHUK MHLWooTnap GbednapuaaH okMb yTaétraH OKUMHUHE KECKUH y3rapyByaH xapakaTtu Kypub
YMKWUITaH Ba KEHr OCTOHANM CyB YTKa3rMunapHUHI CyB YTKasnLl KOBUIMATUHM xucobnatl dhopMynacy Taknnd KunuHraH. Yaau
KeHravraHga ®pya COHUHMHI KMAMaTU Kamannb, TopanraHga owuvwm aHuknaHgn. By Hatukara acocaH CyB OKMMUHUHE Xa-
pakaT TapTubu COKVMH XOoNnaTAaH LUOBKUHAW xonaTtra y3aH KeHranranga YTuLLKM Ba Y3aHHWUHT 3HT Top coxacuaa Ppya coHu Ba
KWHETUKIUK napameTpu Fr=I1x=1,0 ra TeHr 6ynuwum aHnknasan. KeHr octoHanm cyB YTKa3rMuHWHE yTKasyBYaHNUK kobunmsatura
TabCUp 3TYBYM, Y3AHHUHT TMAPABNK KAPLUMIUIM B MHLLOOTHVHT KMPULL KNCMUAATN CUKWIULL KO3MLEHTNapKW kynantmacu bu-
NaH aHWKNaHyB4YM acoCUIN OMUIT Taxnun KunuHraH. KeHr octoHanu cyB YTKasrny capd KoapduLumeHTn axamusaTiv TOMOHNapu
Kypcatunmnb, yHV aHuknallura 4omp TaBcusanap KenTupumnraH.

TasH4 cy3nap: KeHr OCTOHanM CyB YTKasrny, y3aH, KeCKUH y3rapyByaH xapakat, ®Ppya coHun, PeriHonbAc COHM, CyB caTxy
ArpUNUIn, TMAPOAMHAMUK TEHIIaMa, ypTada TE3NMK, COKUH PEXMM, LUOBKMHIN pexnM, capd, KOI(MULIMEHT.

RESULTS OF NUMERICAL STUDIES OF THE THROUGHPUT
CAPACITY OF WEIR WITH A WIDE THRESHOLD

D.R. Bazarov - d.t.s., professor, M.S. Berdiyev - assistant, Z.B. Urazmuxamedova - assistant
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
B.M. Norkulov - assistant, U.U.Kurbanova - assistant
Samarkand State Institute of Architecture and Construction
Abstract

The article deals with the problem of dramatically changing river flow in the pools of hydraulic structures, the capacity of which
is determined by the well-known formula of a weir with a wide threshold, together with the system of Saint-Venant equations. It
has been established that the Froude number in a quiet flow increases as the channel narrows and decreases as it expands, and
in a turbulent flow the Froude number decreases as the channel narrows and increases as it expands. Proceeding from this, the
transition of a stream from a quiet flow regime to a turbulent one can occur only when the channel form changes from a narrowing to
an expanding one, and, in the narrowest course of the channel, the Froude number and kineticity parameter will be equal Fr=I1x=1,0.
The characteristic features of the discharge coefficient of the spillway with a wide threshold are identified and a recommendation is
given for its determination. The main factor affecting the throughput of the spillway with a wide threshold, which is determined by the
product of the values of the hydraulic resistance and compression coefficients in the input part of the structure, is analyzed.

Key words: spillway with a wide threshold, channel, rapidly changing movement, Froude number, Reynolds number, free
water surface curve, hydrodynamic equation, average speed, quiet mode, rapid mode, flow rate, coefficient.
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rMAPOTEXHUKA WHLLOOTIAPU BA HACOC CTAHLUUANAP

BBp,eHMe 1 uenb uccnegoBaHun. BogocnuBbl ¢ wim-
POKUM MOPOroM LUMPOKO MCMOMb3YHTCA B MpaKTUKe
rMOPOTEXHUYECKOrO CTPOUTENBLCTBA, HaNpUMep, BO BXOLHOW
4acTn BOJOCOPOCHBIX COOPYXKEHWI NPU NPOMNycKe BOAbI, Npu
Bogo3sabope v T.4. OQHMM U3 OCHOBHBIX MMAPOANHAMUYECKNX
napameTpoB BOAOCMMBA C LUMPOKUM MOPOroM SIBASIETCA €ro
nponyckHasi cCnocobHOCTb KoTopasi onpeaensietcs no obuue-
M3BECTHOW (hopMyre BOAOCMMBA C LUMPOKUM MOPOroOM B Cy-
Xatolemcs pycrie, B nonysanpynax, B palioHe cTpyeHanpas-
nsowmx gamb, obyxarLwmxest noMax, nogxoaax kK Moctam,
a TakkKe B NMOTUHaX, AONyCcKalLmMe YacTUYHbBIA NPOMyCcK Bbl-
COKMX MaBOAKOB MO 3aTOMMEeHHON novime. Mockonbky B pas-
TNNYHBIX 3afa4ax BbIMUCIUTENBHOW FMOPOAVUHAMUKMA MPUXO-
OUTCS MCMOMb30BaThb BbILLUEHA3BAHHY pacHETHYO hopMyny,
nccrefoBaHue SBNSETCS LeNblo HacTosLen paboTol.

Metoguka uccnegoBaHuil. B ycrnoBusx peskon M3MeH-
YMBOCTU IMOPONOrMYECKMX NPOLECCOB PEKM NPOUCXOOUT yBe-
NNYEHNE NPOMYCKHOM CMOCOOHOCTM KaHanoB B OTHOCUTENBLHO
KOPOTKMI MPOMEXYTOK BPEMEHW, KOTOPbLIN COMPOBOXAAETCSH
PEe3KOU3MEHSIIOLLMMCS ABVXXEHMEM NOToKa. Takon BUA ABUXe-
HWUSI MOXXET NPOUCXOAUTbL B pycriax PeEK UMEHLLMX eCTECTBEH-
HO€ MpouncxoXxaeHve (NaBoaKU U NOoBoAbS), B rapoyanax u
BOAOXpaHUNMLLAX MOTyT SIBSITbCA BOMHaMW nornycka 13 Bbl-
Luenexaliero ruapoyana, a Takke B NpopbIBHbIX BOMHAX, BbI3-
BaHHbIMW rMapoauHammnyeckumy asapusimu. B Takom criydae
ponb BOAOCNMBA UrpaeT NpopaH B Terne nnoTuHbl [1, 2, 3, 4].

Mpy YMCNEHHbIX UCCNEefOoBaHUSX PEe3KOU3MEHSIHOLLE-
rocsi OBWXEHWS MOTOKa BKIKYEHME B Mporpammy pacyeta
BHYTPEHHErO TPaHUYHOrO YCroBUS, anmnpoOKCUMUPYOLLErO
dopMyny BoOOoOCNMBa, CUINbHO ee ycroxHsieT. Cnegyet oT-
METUTb, YTO pacyeTHasi chopmyna obLiero Buaa Bogocnuea
C LUMPOKUM MOPOroM MOXET ObITb NonyyeHa, Kak crneacrame
13 ypaBHEHNS KPMBOW CBOOOAHOWM NMOBEPXHOCTU BOAbI B pyC-
ne, SIBNSALWErocs YacTHbIM CllyYaeM ypaBHEHUS [ABWXEHUS
CeH-BeHaHa gons ycrtaHoBuBluerocs TedeHus [5, 6, 7, 8, 9]
Tak ke M3 CBOWCTB ypaBHEHMS KpUBOW cBOGOAHONM MOBEpX-
HOCTM HETPYOHO MokasaTb, YTO MEePexos YCTaHOBUBLLErOCS
PEYHOro NMOTOKa U3 CMOKOMHOIO pexunmMa TedeHust, (Mpu KoTo-
pom uumcrno Ppyna v MapameTp KUHETUYHOCTU MEHbLUE eau-
Huubl (Fr<1 unum Mk<1)) k 6ypHomy (Fr>1unu MNMk>1) Bo3moxeH
Ha y4acTKax peku, B Hadarne CyxatooLmuxcs, a NoTOM paclum-
psitoLLmMXcs. OTO CBOWCTBO PYCMOBbLIX MOTOKOB a@HanorM4Ho
CBOWMCTBY HaropHbIX MOTOKOB rasa B connax JlaBansi; oHo
ABMSAETCS SAPKUM NMPUMEPOM rMapPaBMMKO-ra3ogquHaMn4eckon
aHanoruu, OTKpbITON Knaccukamu rugpoguHamukn H.E. XKy-
koBckum n [. M. PsabywuHckum [10, 11].

[nsa nonyyeHus ycoBepLUEHCTBOBaAHHOW pacyeTHOW ¢hop-
Myrbl HEMOATOMNNEHHOrO BOAOCIMBA C LUMPOKUM MOPOroM C
MCMONb30BaHMEM KpPUBOW CBOOOAHONM MOBEPXHOCTW BOLHOIO
noToka HeMocpeacTBEHHO, 6e3 Ncnonb30BaHNs runoTessl be-
NaHxe, NCMonb3yeM rMapoANHAMUYECKNE YPABHEHUS OBMKE-
HWS BOLHOIO NOTOKa, NpeacTaBneHHble B Buae [12,13,14,15]:

870\)+67Q:0,
, ot Ox
00 0doQ /o+gS as
=g + |t/ pdy=0, 1
ot ox OX |z =const I e M

B

roe: t — Bpems, x, y — AfMHa BOOMb W LUMPUHA NoTokKa
nonepek pycria COOTBETCTBEHHO, o — KOPPEKTUB Korm4yec-
TBa [OBWXEHUSA, y4MTbIBaOLWMN OPMY 3Miopbl CKOPOCTH,
g — YCKOpeHue cunbl TsHkecTun, O — pacxof Boabl Yepes CTBOp,
w — Nnowagb NonNepeyHoro ceveHus, S — cTtatudecknin Mo-
MEHT MOMNepeYHOro CeyYeHust OTHOCUMTENbHO CBOOOAHONM Mo-
BEPXHOCTHU, S:whum, hm — rmny6uHa LeHTpa TSKECTU nonepey-

HOro ce4eHunsa noToka, ZfS — oTMeTka cBoGoaHOM NOBEPXHOCTH,

B — wmpwnHa pycrna no Bepxy, p — MMOTHOCTb BOAbI, T — Han-
psKEeHVEe TpeHWs Mno wvpuHe cTBopa. [ns BOAHbLIX MOTOKOB
BENUUUHY [/pdv BbIPAXAIOT C UCNONb30BaHNEM OBLLENPUHSA-
ThIX B ruapaenuke copmyn LLlean unu fapcu-Beiic6axa; ans
dopmynel Japcu-Bericbaxa

VZ
[t /pdy=n-—% @)
B 2g

rae: V=Q/w — cpeaHssi CKOPOCTb BOAbI, ¥ — CMOYEHHbIN

nepuMmeTp, 4 — KO3 UUMEHT rugpasnuyeckoro TpeHusa Jap-
cu-Bencbaxa, npu ucnonb3zosaHumn popmynel ManuHra [16,17]
2gn’
= RI” (3)
h

rOe: n — WepoxXoBaToCTb AHA, R, — r’MApPaBMYecKknii paam-
yc, R\ =o/y .

CkopOoCTb pacnpocTpaHeHns BOMH Manon amnnuTyabl no
pycny, COOTBETCTBYHOLLAsA ypaBHeHusM (1) onpegensaercsa no
dopmynam:

(O]
Cc=l¢2
g 4)
PRCLANPC R -
61 ot 0ox 0ox (5)
rgB g8 Ly=o

— +
Ox Ox ‘Zﬁ =const 2

2
a—V+V6V g §—§ &Vizo (6)
ot Ox ox Ox ‘Z =const| 2 R

Z
s=[BE,~=): (7)
Zr‘ly
Ons anddepeHUMpoBaHns CTaTUYECKOro MOMEHTa ceve-
HWS1 BOCMOMb3yemcst hOpMysiON, U3BECTHOM U3 MaTeMaTnye-
ckoro aHanusa [18] roe nmeetcs yHKUUSA:

B(x)
Fx)= [@(x,y)dy (8)
a(x)
dF dp da. 9
= o [=d+0, T -D  —
j d+““dx o 9

O =

ox z=Z; ox -
oz, Z,, a
-z, - )9‘2 z, e —Z.[ Bdz +J-Zﬁ‘dz HBEE™ — (10)
oz, "t “ oz ¢
:—”‘deﬂzﬁja—Bdr %o _ f‘+zﬁja‘3dszB%
ox z, "z, ox ox ox 2 ox ox
Zg
s =7, Ja—de—HB—aZ”” (11)
Ox ‘Zﬁ = const ’ ; o Ox
Takum o6pasom,
as _os oz,
=p—L (12)
" 8x ox ‘Z = const Ox
oz 2
Py gZn 2V (13)
or ox ox 2R
oTKyaa: e
av Ve v (14)

ot Ox 2 R
YpaBHeHue (14) npu yCTaHOBMBLLUEMCH pexume Teye-
V
HUS, Korga EZO' SABNSAETCA ypaBHEHMEM KpuBon cBo6oa-

HOWM noBepxHOCTK B pycre. MNpn /=0 oHO npeBpalliaeTcs B
ypaBHeHve beprynnu:
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2

dVé+gZﬁ+&V72_ (15)
dx 2 R

Y‘-WITbIBaﬂ, CTaUMOHAPHOCTb XapakTepa ABUXEeHUA noTo-

Ka B pacyeTHom obrnacTtu, umeem:
Q7
d 2m2+gh, 22 (16)
— L2 g
dx 2 R

Ecnu npuvHATb pycro npsiMoyrorbHOro CEeYeHUsl, ¢ n3Me-
HSOLLMMUCS LUMPUHOM M OTMETKOW [iHa MO TEYEHUI, TO eCTb
B KaXXOOM CTBOpe w=Bh, rae B v h — MOTryT U3MEHSITLCS MO X.
Bmecrto (16), nonyyum:

2 2 2
_Qe)dh Qdeds_ , LV (4

o’ oh )dx ®” OB dx 2 R

B cnyyae npoussonbHow hopmbl pycro, nmeen,

X _p (18)

( _VZB]ﬁ_V;hLB_ Ly
2 2 2
(1,Lj@,ﬂdﬁ_gl,&L (19)

(20)

B cnyyae npoussonbHom oopmbl pycno, umeen,
V2
=g (21)
Yucno ®pyaa, onpegenvm no oopmyne, ¢ y4eTom 3TOro
nMeem:

Fr

dh hdB AV?

(-Fr) = =1+ 2220 (22)
dx Bdx 2gR
[epe B 2V
@: Bdx 2gR (23)
dx 1-Fr

B Tex cnyyasix, korga BnusiHne TpeHust HeBenuko, n3 (23)
‘B
cnenyeT YTo MNpU CY>XeHUU ceveHns pycna (1<0,— <0):

- B CMOKOWHOM COCTOsIHMM noTtoka (Fr<lI, [Ik<I) yMmeHb-
waetcq rnybuHa, HabniogaeTca Bo3pacTaHne cpegHen cKo-
pocTu NoToka;

- B OypHOM COCTOS\HUM NoToKa (Fr>1 Ik >1) yBenuyinBaeT-
cs rmybuvHa noToka, a CpefHsAst CKOPOCTb YMEHbLIATbCS;

npy pactumpernn cevenmsi pycna (1=0,= -<0):

- B CMokoWHOM noToke (Fr<l) rmybuHa Bo3pacTaeT, CKO-
pOCTb TEYEHUSI YMEHbLUAETCH,

- B BypHOM notoke (Fr>1) rmybuHa yMeHbLUaeTCsi, CKO-
poCTb BO3pacTaer.

Pe3ynbraTthl uccnepoBaHuin u obeyxaeHue: CornacHo
BbILLEN3NOXEHHBIM PACCY>KAEHUSAM YCTaHOBMEHO, YTO YMCIO
®dpyna B CNOKOMHOM MOTOKE BO3pacTaeT Npu Cy>XeHuu pycna
M yMeHbLUAeTCs Npu ero pacwvpennn; a B 6ypHom, noToke
yncno ®dpyaa yMeHbLUaeTcs npy CyxeHun pycna, n Bo3pac-
TaeT npwu ero pacwmpeHun. Micxoas ns aToro nepexod noto-
Ka M3 CMOKOMHOIo pexnmMa TeveHusi B BypHbI MOXET Mpou-
30MTU NULWb NpY nepexofe hopMbl pycra M3 CyxatLencs
K pacLuMpsIioLLEencs, NpyM YeM B CaMOM Y3KOM TeYeHUM pycna
3HayeHusi yucno Ppyna u Napamerpa KMHETUYHOCTU ByayT
paBHbl Fr=IIk=1,0.

C Tteopuen, rmgpoamHamukm H. E. Xykosckoro n [. .
PabylwunHckoro rnybuHa noToka aHanorMyHa mnrnoTHOCTU
rasa, aHanornyHbl mexzagy cobon cunbl aBneHns pycrnoBoro
noToKa ¥ MoToka rasa B Tpybe, CKOPOCTb pacnpocTpaHeHUst

BOIMH Marnow amnnuTyAbl B pycrie aHanornyHa ckopocTu 3BY-
Ka B rase, aHanorom yvcna ®pyga ssnseTcs ksagpar ymcna
Maxa. [leTanbHoe onncaHve rmapasnmKko-rasognHaMmM4eckomn
aHanoruv n ee NPUMEHeEHNs B TEXHWKE NPUBEAEHbI Uccrneno-
BaHMsIX MHOMMX asTopos [8, 9, 10].

HasoBéM CTBOpP MWHMManbHOW NOLaamM, B KOTOPOM Y1C-
no ®pyna Fr=1, KPUTUYECKMM, @ NapameTpbl TEHEHUS B HEM
- KPUTUYECKMMU 1 MOMETUM MHOEKCOM CO 3Be3go4ykon. Pasy-
MeeTCs, Mepexon U3 CMOKOMHOIo pexunMa TeHEeHUS PyCroBOro
noToka B BypHbI PEXUM BO3MOXHO fULLUb NPU YCIOBUM, YTO
Kputuyeckasi rnybuHa notoka He NOATOMMEHa CO CTOPOHbI
HWkHero bbeda. Takum obpasom,

V*Z
i
3Tn paccyxaeHns 6binv NpoBeaeHb NPy HECYLLECTBEH-
HOM BIMSIHUWN TMAPaBNYECKOro TPeHUs BAOMb pycna, rae

BbINOMHATCA OCHOBHbIE YCMNOBUSA yYpaBHeHMA bepHynnu.

[Mpeanonoxum, 4To Bbille NO TEYEHWIO PYCrno BeCbMa
LUMPOKOE (BOAOXPAHUMNLLE), CKOPOCTHLIM Hanopom B 3TOW
30HEe MOXHO npeHebpeyb; NycTb rMybuHa BoAbl B BOAOXPa-
HUNUWE Hag OHOM KPUTUYECKOro ceyeHus pycna oyget
paBHa H. Torga ypaBHeHne BepHynnu 6yget nmeTb BUA:

Fr 1 (24)

V2
H=h+ 2‘ (25)
YuutbiBasi (24), Vi = gh. g
H=3n (26)
2

OTcioga cnefyet LMPOKO W3BECTHas B rMapaBnuvke
dopmyrna BoAOCNMBA C LUMPOKUM MOPOroM

3/2
O=BhV. = B fgh = B.[gh?” = B.@[%H) = mB.AJ2gH? (27)

rae — m KoadPUUMEHT pacxoga BoAbl Yepes HenoaTon-
NEeHHbIN BOAOCMNMB C LUMPOKMM Noporom (27) sBngaeTcs pe-
3ynbTaTOM HEKOTOPbIX MaremaTu4eckux npeobpasoBaHui
ypaBHeHunsa (14) HenocpeAcTBeHHO, 6e3 ucnonb3oBaHWUA
runote3bl benaHxe.
P 32
mz(?j =0,385 (28)

B obwwem cnyyae o =w(4,x), 1

do _owdh Ov _pdh 0o (29)
dx  Oh dx 0Ox dx  Ox
0’ \dh QO dw AV
2 gt 2P _ g L
(g o )i oo ° 2R (30)
2 2 2 2 2
—V—B ﬁ_Viaﬁ:g[_&Vi(l_Fr dh_Laﬂ:[_&L (31)
® dx  ® Ox 2 R dx go Ox 2 Rg
Viow AV7
dh _ go ox 2Rg (32)
dx 1-Fr

B Tex cny4yasix, korga BnusiHNE TPEHWUS HEBENuKo, U3
(32) crnepyerT, 4TO NpU CyXXeHUN CevYeHns

0
(I<o,§<0): (33)

- B CNOKOWHOM noToke (Fr<l) rmybuHa nagaert, a cKo-
pOCTb Te4YeHUs BO3pacTaer,
- B BypHOM noTtoke (Fr>1) rmybuHa Bo3pacTaer, a CKOPOoCTb

om
Te4YeHnd nagaet, npu paclmpeHnn cev4eHna (I < 0,? < 0):
X

- B CNokonHoM notoke (Fr<I) rnybuHa BO3pacTaert, CKo-
POCTb TE4YEeHUA nagaer,

- B BypHom notoke (Fr>1) rmybuHa nagaeT, CKOpoCTb BO3-
pactaer.
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Tak e, Kak 1 B criyyae MpsIMOYroflbHOTO CEYeHWs, Kpu-
Tu4yeckum (B KoTopoM uucro Ppyna Fr=V?>/gh=1) aBnseTca
CTBOP C MUHUManbHOW NNOLWaAbo; pacxod BoAbl onpeaens-
ercsa no copmyne QO =V.o., rge ¥, N o, CKOPOCTb BOAbI M No-
Wwaab B KPUTUYECKOM ceveHun. [ina onpegeneHns pacxopa
M3nmBa M3 KPYMHOrO BOAOXpaHMNMLLA Yepe3 HenoAaTomnneH-
HbI BOOOCMMB C LUMPOKMM MOPOrOM HEMnpsAMOYronbHon ¢op-
Mbl KpuTM4eckas rmybuHa notoka onpegensercs no ypasBHe-
Huto bepHynnu: .

H=—2 i) (34)
2gw”(h.)

B obLem criydae kputudeckas rmybvHa onpegensietcs us
(30) npmbnmkeHHO, XOTA B HEKOTOPbIX Cryyasix, Hanpumep,
npun TPEYronbHOM pPyCrie, er0 MOXHO HaWTW aHaNUTUYECKM.

Takum obpas3om, dopmyrna Onsi onpegeneHns pacxoga
BOAbl Yepes3 HENoATOMMEHHbIA BOAOCMMB C LUMPOKUM MOPOroM
(27) HaxopnTcs 13 hopMyIbl KPMBOWM CBOGOAHOW NOBEPXHOCTH
Boabl (5) HenocpeacTBeEHHO, 6e3 CNOMNb30BaHKsA rMnoTessbl be-
nanxe. OTMeTUM, YTO aHanorom cpopmynel (14) Ans HANOPHbLIX
TeYeHun sensieTca n3sectHas dopmyna Cen-BenaHa-BaHuens
[5], no3BonstoLaa onpenennTb pacxos UCTEYEHUsI ra3a U3 Ha-
MOPHOro pe3epByapa Yepe3 HacaZoK (B NpeanonoXeHnn agu-
abaTM4HOCTM MpoLecca), LUMPOKO NMPUMEHSIIOLLIASACS B TEXHUKE.

Tak kak ypaBHeHVWe KpuBOWh cBOOOOHOM MOBEPXHOCTU
BOAbl SIBNSETCs crieAcTtBueM ypaBHeHu CeH-BeHaHna, npwu
YNCMNEHHBIX pacyeTax TeYEeHW Ha BOOOCNMBAX C LUMPOKUM
noporom (M MNOMUroHanbHbIX BOJOCNMBAX pacnnacTaHHo-
ro npodunsi) BO3BMOXHO MCMOMb30BaTh YNCMEHHbIE METOAbI
pelleHusi ypaBHeHuih CeH-BeHaHa HenocpeaCcTBEHHO, CKBO3-
HbIM criocobom, He BcTaBnasa hopmyny BogocnvBa B Kavec-
TBE BHYTPEHHErO rpaHU4Horo ycrnosusi. Pasymeetcs, ato He
OTHOCUTCS K pacyeTam TedeHuin B obnacTtsax ¢ BogocnvMBamm
NpakTU4ecKoro Npoduns Unu ¢ TOHKUM pebpom, y KOTOpbIX
ObiBaeT Oonbluasa KpMBM3HA CTPYW, U3-3a Yero pacnpenene-
HWe JaBreHun no rmybuHe CUNbHO OTNMYaeTcs OT rMapocTa-
TWUYECKOro, YTO UCKMOYaeT NpuMeHeHne ypaBHeHnin CeH-Be-
HaHa. [Ins Te4eHu ¢ Manow KpUBMU3HOW CTPYN, ANA KOTOPbIX
npuemnembl ypaBHeHusi CeH-BeHaHa, koaddumumeHT pac-
Xo4a MakcumaneH U OOCTWXUM MULb Npu OTCYTCTBUM Ka-

m

KMX-NBO rMapaBnnyeckux noTepb Ha BXOOHOM y4acTKe.
Bbin npoBeAeH YMCNEHHbIN 3KCMEPUMEHT MO NPOMYCKy Mo-
TOKa Yepes3 HEMOATOMNIEHHbIV BOAOCIUB C LLIMPOKMM MOPOTOM,
B KOTOPOM MCMOSb30Banach SBHasi KOHEYHO-Pa3HOCTHas Cxe-
ma A.H. MunuteeBa, agantupoBaHHas Ans pycen npon3Borb-
How cbopmsl [6, 7, 8]. B akcnepumeHTe pycro NpsiMOYrofibHOro
ceyeHnss 6e3 yknoHa n TpeHus BHe3anHo cxumanocb B 100
pas, a 3atem Tak xe B 100 pas BHe3anHO paclmpsnocb. Ha
KOHEYHO-pa3HOCTHOW CeTKe BOOOCNMB MOAENMPOBAIcs ABYMS
0BYy>XEHHbIMM CTBOPaMU, B Ka4ecTBe rPaHWYHOro YCroBus Ha
BXOJ€ B pacyeTHyo obnacTb 3agaBarncs pacxof, Ha BbIxoae —
uncno Ppyaa Fr. BoobLue roBopsi, €ro MoXHo 6bir10 6bl 3aaaTb
Oonblwum 1, HO B paboTe npuHumanock Yicno ®pyna Fr=0,12.
B kayecTBe HavanbHOro YCrnoBWsi pacxog Bogbl Ha BCEM
yyacTke npuHumancs paeHbiM 0, Bbille 0OyXeHHOro yvacTka
3apaBanacb bonblias rmybuHa, a Hwke — rnybuHa, cooTBeT-
CTBytOLLAs BXOAHOMY pacxody v yucny dpyaga Ha BbiIxoge 13
obnactu. B uucneHHom akcnepumeHTe Mocrne HeKoToporo
nepuoga B pycrie yCTaHaBnMUBarcs PeXum TeYeHus!, Npu Ko-
TopoM rnybrHa B BepxHeM Obede CyLlecTBEHHO MPeBOCXO-
avina rmybuHy B HMKHeM bbede; Huke 00yXeHHOW 30HbI BO3-
HMKan y4Yactok BypHOro TeyeHws, rmapaBnMYecknii MpbRKOK
M y4aCTOK CMOKOWHOTrO TeyeHus. B oTCyTCTBUM TpeHnst ogHo
3aaya YMCNEHHOro MOAENVPOBaHUS y4acTka OTroHa rmapas-
NIMYECKOro NpbIXKKa HEBO3MOXHA, HO OHO U He SBNANOCH Nped-
METOM JaHHOTO 3KcrepumMeHTa. Ha pvc.1 npegcraeneH rpaduk
MOMY4EHHOTO B Y/ACIIEHHOM 3KCNEPUMEHTE 3HaYEHUST BENUYMHDI

9
m=——-—=—— _ KoTOpasi MOCfieé YCTaHOBMEHUs pexuma
B.\2gH™? P 4 P

ABngeTcsa koadhduuMeHTOM pacxofa Bopocnvea. B npose-
OEHHOM 3KCrepumeHTe KoaduumMeHT pacxoda BoAocnvBa
okasancs paBHblM m=0,394, 4TO NPaKTUYECKN He OTNMYaeTca
OT TEOPETUYECKOrO 3Ha4YeHNA m=0,385.
e ©
B* ng3/2

Mpu 3agaHum Ha y4acTKe Cy>XeHUs TMApPaBINYECKOro Tpe-
HUS C LLarom KOHeYHo-pa3HocTHoM ceTkn 20H koadhdpumumneHTt
pacxoga Bogocnuea nagaert (puc.2).

0,8
0,7 1

0,68

0,4

015 * i : i ........L....E - :
: i : . | TEOpPUTUUECKOE!
3HaveHue m=0,385

0,3{--

LT TP SRRPURRII YRS

Puc.1. UsmeHeHuUe 80 epeMeHU 3Ha4YeHUs1 8eJIUYUHBI 1.
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HYDRO-TECHNICAL CONSTRUCTIONS AND PUMP STATIONS

0,1
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Puc.2. BnusiHue wepoxoeamocmu OHa n Ha 3Ha4YeHue KoaghghuyueHma pacxoda eodocsiuea m.

BbiBOAbI M peKoMeHAaL UK.

YpaBHeHWe KpuBOi cBOGOOHONM NMOBEPXHOCTU BOAbI SiB-
nsieTca crneacTeuem ypaBHeHuii CeH-BeHaHa 1 Npu yucnex-
HbIX pacyeTax TeYeHMii Ha BOAOCIMBAX C LUMPOKM MOPOroM
(1 nonuroHanbHbIX BOAOCNMBAX pacniacTaHHOro Npoguns).
CphenaHo 3aknio4yeHne 0 BO3MOXHOCTU UCMONb30BaHUS YiC-
NeHHbIX MeTOAOB peLleHust ypaBHeHui CeH-BeHaHa Hernoc-
pencTBEeHHO, CKBO3HbIM CMOCOGOM, He BCTaBnss hopmyny
BOLOCIIVMBA B Ka4eCTBe BHYTPEHHEro rpaHWYHOro YCroBus.
3TO He OTHOCMTCA K pacyeTaM BOAOCIMBOB MpPaKTUYeCcKo-

ro npodunsa UnM ¢ TOHKOW CTEHKOW, y KOTOpbIX Gomnbluas
KpVBM3Ha CTPYW, U3-3a Yero pacnpeneneHne AaBrneHui no
rmybuHe CWUMbHO OTNMYaeTCA OT TMAPOCTATUYECKOro, YTO
UCKNoYaeT npuMeHeHne ypaBHeHuli CeH-BenaHna. [ng Te-
YEeHUN C Manown KpUBU3HOW CTPYW, AN KOTOPbIX OENCTBU-
TenbHbl ypaBHeHus CeH-BeHaHa, koadduumeHT pacxopa

32
mzth =0.385 MakcumarneH n npuMeHaeTcda nnullb npu oT-

CyTCTBUMN KaKnx-nnmbo OononHUTENbHbIX rmapaBrindecknx
noTepb Ha BXOAHOM y4acTke.
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HYDRO-TECHNICAL CONSTRUCTIONS AND PUMP STATIONS

YYT: 631.67:615.473.5(575.1)

KAOUMIN TMOPOTEXHUK MHLWUOOTIAP TYPITAPU XAKUOA
AUPUM MABINTYMOTIIAP

X. Xamudoe - m.¢h.0., npogheccop
TowkeHm uppuaayusi 8a KUWIJIOK XyXauauHu MexaHu3ayusinaw myxaHoucaapu uHcmumymu
AHHOTauusa

Makonaga topTummM3ga Kagumru rmapoTexHVK MHLLOOTMAapHWUHT nango 6ynuiim Tapuxu, Typrapu xakuga anpum mabiy-
MoTnap, TywyH4anap 6aénun Tyrpucuaa dukpnap toputunran. LyHuHraek, ywby ruapoTexHUK MHLLOOTNApHUHI BaxapaguraH
Ba3undanapu TacHudn 6up Heya baHanapga kypcatmb ytunrad. Ly 6unaH Gupra cyBnapHu Tycuw axammsTura ara 6ynraH
rMAPOTEXHMK MHLLOOTNap Tapknbuaaru 6ana, TyFoHnap xakuaa TylyHyanap, ynapHuHr kasgav yenybnapaa 6yHén atunuwin
aHuK éputnb H6epunraH. AiHM BakTAa, Makonaga CyBHM Tynnall Ba caknall axammuaTura ara 6ynraH MHLWOOTNap xam Muconnap
6unaH kypcaTtnb 6epunraH.

TasiHy cy3nap: rMAPOTEXHUK MHLLOOTNAPHUHI axamuaTu, 6aHanap Ba TYFOHMAPHUHT KypyunuL ycynnapw, ogaun xoByanap,
Kyndpaknu xoBy3snap, AOLLKOKap.

HEKOTOPbLIE CBEOEHUA O TUINAX APEBHUX
TMMAOPOTEXHUYECKUX COOPYXEHUN

X. Xamudoe - 0.u.H., npogheccop
TawkeHmMcKul UHCMUMYM UH)XE€HEePo8 Uppu2ayuu U MexaHuU3ayuu ceslbCKo20 xo3siicmea
AHHoOTauus

B cTatbe paccMOTpeHbl MCTOPUSI MOSBIIEHNS U TUMbl APEBHUX TMOPOTEXHUYECKNX COOPYXKEHWI, MOCTPOEHHbIX B Y30ekncraHe
(LleHTpanbHon A3un) n 4aéTcsa onncaHne OCHOBHbIX MOHATUN. MokasaHa knaccudukaums yHKUUA 9TUX TMAPOTEXHUYECKNX COOPY-
»eHnn. OcBeLLeHbl METOAbI CTPOUTENBCTBA MMAPOTEXHNHECKUX COOPYXXEHWI, KOTOPbIE MMEOT BorbLLOe 3Ha4YeHVe B Nogbeme BoAb!
npvi MOMOLLM NAOTWH 1 AaMB, MPMBOAATCS NPUMEPbI CTPOUTENBLCTBA COOPYXEHWI, NPEeCHa3HaYeHHbIX A céopa 1 XpaHeHust BOAbI.

KniouyeBble cnoBa: 3Ha4YeHne rmapoTEXHUYECKMX COOPYXEHUI, METOAbI CTPOUTENBLCTBA MIOTMH 1 Aamb, NpoCcTblie BOAOE-
Mbl, 3aKpbITble BOAOEMbI, BOAOEMbI C KAMEHHOWN CTEHOMN.

SOME INFORMATION ABOUT TYPES OF ANCIENT
HYDROTECHNICAL CONSTRUCTIONS

X. Xamidov - d.h.s., professor
Tashkent Institute of Engineers of Irrigation and Mechanization in Agriculture
Abstract

The articleconsiders the history of aPp. earance and types of ancient hydrotechnical constructions in the country and
describes the basic concepts. Also shown is the classification of the functions of these hydrotechnical constructionsat several
points. At the same time, the article describes methods of the structure ofhydrotechnical constructions, which have great
importance in blocking water with the help of a dikes and dams. The article also provides examples of structures that are
important in the collection and storage of water.

Key words: the value of hydrotechnical constructions, methods for the construction of dikes and dams, simple reservoirs,
closed reservoirs, a reservoir with a stone wall.
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Kupmu. MMApOTEXHUK MHLLOOTNap AeraHaa MHCOHHWHT CyB-
naH donganaHvl ydyH OyHEn 3TraH >Xamuku Kypurma-
napv TyWyHUNaau. YnapHu WwapTnu pasvwaa kagumru, xamaa
3aMOHaBui Typriapra 6ynu6 ypraHuiwl MyMKUH. [MOpOTEXHMK
MHLWOOTNapra HucbaTtaH “kagumrn” mnbopa €k TylyHYaCWHU
daHga B.J1.BatkuH (1927), B.B.baptonba (1965) [1], M.E.Mac-
coH (1935), A.Fynomos (1957) TomoHuaaH KynnadunraH éynca,
A.MyxammagxoHoB (1968) Oy atamaHu keHr énnbd “Kagumru rng-
pOTeXHWK MHWooTNnap”, Aeb aram Gownagu. Oemak, Kkagumru
TMAPOTEXHUK uHWooTnap XX acp Gownapwra kagap cyBAaH
onganaHuL Makcaguaa TUKnaHraH kypunmanap akaH. by gasp
daHaa aHvK Yerapa YpHUHW yTan onManaun, YyHKU TEXHWKa pu-
BOXNaHUWK acpu, AbHU XX acpHUHr ypTanapu €k gactnabku
Yyopaknapuaa xam Kyayk, XoBy3 Kabu anpvm kagumru ycynga ka-
3unraH nHwootnap 6apno atunrad 6ynnb, ynapHu (rapyang 3a-
MOHamusga KypunraH 6yncapa), kagvMmrv MHLWOOTNap cupacura
maHcy6 neb6 6unamma. YyHku 6y KypunmanapHuHr 6apno 6ynu-
LW, ULra TYLUMPUIMLL TEXHUKACK KaaUMIv kagpustnap acocupa
Tawkun TonraHamp. 3aMoHaBuI daH-TeXHWKa TabCcupy ocTuaa
OyHEQn aTmnraH anpum kaHan, cys oMoop, Oypfy Kyayknapu kabu
AHrM 6apno aTUMAraH MAPOTEXHUK MHLIOOTNAp rapyaH bupmyHya
aBBasrM HaMyHanapura oMyxTanawTvpunué Kkypunrax 6yncaga,
ynapHu kagumru fes atai onmanmma. YyHku 6y MHLWIOOTNapHUHT
Gaprno Oynuwl TexHuKacupa SHrunaHvw GupMyHYa KydaviraHu

xonga, Kagumrunapu mabilyM MUKOOPAA YHYTUraHmuru Kysa-
Tunagu. MMpuk marucTtpan kaHan éku cy omGopnap (AHAWXOH,
TyamynuH)ga cyBHU MCPOd KUnuW Ba aTpod-Myxmutra canoun
TabCup 3TULL Kabu XycycusaTnapu kaguMmrunapura yxwiamangu.
Ly 6oucpoaH 3amoHamuaga 6apno atunraH rmapoTeEXHUK UHLLIO-
OTNapHU KaauMru Kypunmanap katopura maHcy6 ne6 6ynmanam.
Kagmmry rugpoTexHVK MHLIOOTNapHUHT Nango 6ynuwn Tapuxu
AeraHga, ywby KypunManapHuHr HadakaT 3amMOH Ba MakoHAa
Tapkanuwu, 6anku ywoy wHwootnap daonuatn bunaH 0of-
nuK 6apya apaéH Ba Tadcunotnap TywyHunagu. XymnagaH,
MablyM OMP MHLIOOTHUHI LWakNnaHuwmaa Tabunii LWapouTHUHT
ponu, 3BOMOLUSICUHUHT TU3UMU, TabUMIn MyxuT BrunaH y3sui 6of-
MUKW, Typriapyu, acocui Ba KylumMya KucMmnapu, daonusatu-
HWHI Tabuuii MyxmTra HEYOFNMK Tap3aa TabCeup ATULLK, KypunraH
MUKW, KYPUIULL TEXHUKaCK, MLUMALWWHUHE Y3Ura XoC XyCyCcusaT-
napuv, Mogaun ékn mabHaBuIn Gaxocu, TAPUXUANUIA, amanuin Ba
UINMUIA axammaT kabu TylyH4anap aHrnawmnaam [2].

Kagumru rmapoTexHUK WHLLIOOTNapUHUHT Bapyacu, rapyaHg
CcyBAaH OMUIKOPNMK 6unaH cdoganaHul Makcaam yqyH xma3mar
Kuncaga, Tysunuwuy Ba Basudanapv HykTau HasapuaaH kapa-
raHga Typnu xunaup. LWy 6oncaaH ynapHu 6axapaguraH Basu-
danapwura kypa, kynmgarmda TacHudnall Mmakcagra MyBouK.

Kagumru rugpoTexHUK MHLLOOTNapHU 6axapaauraH Basu-
cpacura kypa TacHucpnaiu

A
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rMAPOTEXHUKA WHLLOOTIAPU BA HACOC CTAHLUUANAP

I. Tycuw axamusatura ara 6ynraH rugpoTEXHUK MHLLOOTNap.
By rypyxra y3aH 6ynnab okyB4M OKUMHWM Tycub, CyBHWM Tynnaiira
MocrnaLluraH Kypunmanap maHcyoamp: 6aHg, TYFOH.

IIl. Tynnaw Ba caknaw axamuatura ara 6ynraH rugpoTexHUK UH-
wootnap. Ywby Typkymra CyBHU B1p >xomra nnFnb caknoBuu Kynnaarm
WHLLIOOTNap MaHcybamp: XoBy3, Kyrichaknu xoBy3, AOLLKOK, capaoba.

Ill. KO3anatvw axamuaTvra ara 6ynraH ruapoTeXHUK MHLLIOOT-
nap — SbHW, ep OCTU CYBWHU Xed KaHAdaw MexaHU3MCcu3 to3ara okno
YMKMLLMra UMKOHUSIT ApaTub 6epyBumn Kypunmanap: kaHap, Kopus.

IV. Ounw axamusitura ara 6ynraH rugpoTEXHUK MHLLOOTNap —
ep ocTu cyBurada nyn ound GepaguraH, aMMo yHMU Maxcyc Mocna-
Ma €KV OfaMiA KYN Ky4un GunaH tokopura TopTnb onuiira Mocnatu-
raH KypunmManap: KyayK, Yipnu, 4YoroMm.

V. VIyHanTwpwm — 9NTULW axamusaTvra ara 6ynraH rmopoTexHUK
nHwootnap. Okap CyBHW CyHBbUIN Y3aHMap Laknmaa Kepaknv Xyayara
Y3 OKMMM BrnaH eTkasuiLra UIMKOHWSIT TYRAMPYBYM Kypunvanap: apyk.

VI. CyBHM yTKasuLW axamuaTura ara 6ynraH rmapoTexHuK UH-
wootnap. CyHbuin y3aH (6ab3aH Tabuwmin) 6ynnab xapakatnaHa-
€TraH OKMM MabIlyM TYCUKKa ydparaH xornataa CyBHWUHI Y3 OKMMU
OunaH KysnaHraH MaH3unm capy XxapakaTrnaHulM YYyH LUapouT
apatnb 6epyByn Mocramanap: akseayk, KOH-apuk, CUHHOP.

VII. KyTapnb umkapul axamusatuira ara 6ynraH rmapoTexHuK NH-
wootnap. Ogataa okap CyBHU Y3 OkMMM BunaH mabnym 6anaHonvk
capw KyTapunuLumra UMKOHUSIT sipaTb 6epyBym ycKyHanap: kytapma.

VII. Xpmosi kunuw axamusitura ara OynraH rmapoTexHuK
WHWooTnap. Maexya cyB MaHbGauHu Tacoauduii Ba MyHTasam
ndnocnaHnwgaH Ba axonu NyHKTIapuHU TaLlky XyXXyMaaH XMmost
KMNyBYM KypunManap: MalubangoH, XMMos-xapbun crpaTtervk
axamusiTra ara 6ynraH - Tyrapak wakngarm xaHaak.

IX. CyB anivpfuy, OKUMHM animpub t06OpyBYM Ba YN4OBYM
rMAPOTEXHMK WHLIOOTNAap: CyB aWvpFuy-KynpuKk, ogavn cyB aui-
nprFuynap, TyKypTa, CyBHU YN4oB4YM MOcriamanap.

X. Vctnpoxar axamusitura ara 6ynraH rugpoTexHUK MHLLoOoTap —
Aam onuL Makcaamaa ByHER aTunraH Kypunmanap: ob6xoHa, XoBy3ak.

XI. OKMM TE3MUIMHN MEXaHWK Kydra avnaHTUpyBYY rMapoTex-
HVK MHLLIOOTMApP: HOB, HULLTAT.

Xll. Canutapus-rurneHa axammatura ara 6ynraH rmapoTexHuK
WHLLIOOTIap: CyB Mypwu, Tasap, TOLLUHOB [3].

CyBHM TyCULI axaMUATra ara 6ynraH ruapoTexXHUK UHLLO-
otnap. Bananap.

Tycuw axamuatura ara 6ynraH rmgpoTeEXHUK MHLLIOOTap TypKy-
mura 6aHa Ba TyFoHnap MaHcybamp. Pecrybnivkamua xyoyom 6ym-
nab xo3viprv navTaa 44 Ta WyHaam MHWOOT MaBxyz 6ynca, kagumaa
ynap CaHoKnu Tap3ga Kypunrad agu. Kagumuin 6aHgnap Tapuxui,
apxeonorns Hykrav-HasapugaH Afynomos (1957) [4], Myxam-
MamkoHOB (1968)nap ToMoHnAaaH ypranunrad. bana, capbang, gon-
napra (6aHg 6owwm GoL-6aHAa), TYFOH (CyB Nynura TyFaHoK COSMOK),
TYCWH, AapFoT (6YFMoK), Aamba (gamrnamok, CyB H03aCuHU KYTapMOK,
LUMLLIMPMOK) Bapyacy cyB “NYNUHA TYCyBYM MHLLOOT” TyllyHYacuaa
KynnaHunaguraH atamanapomp. Kuyamkpok con €kn apukHu 6yFmb
0aHAa KypuyLaaH Makcag, OKUMHM TYCUO CyB t03aCWHW 3KMH 3KWMraH
Aana catxu bunaH TeHrmawTMpuwaan ndopar 6ynraH. Mupuwikop-
nap Kuuavk 6aHa [EeBOPUHM CyB OKMMMIa KUSIPOK XOoraa KypuLlraH,
YYHKV OKMMra TYFpU NEPEeHanKynsp Xornaa KypunraH UHLLoOTra CyB-
HUHI 6OCUM Ky4i KYMPOK TabCup KUIWLLK yriapra MabiyM 3au.

BbaHg Gapno atvw ydyyH opgamn E€fod KOo3uk, ©enpoB érod,
LoX-1abba, Te3 oKyBYM COM cyBnapuaa cenos (y4 Oeknu Tmprak-
nap), pawmHa (Lwox-wabba, Kym, Tynpok, Toww, bynpa-kaMmuil kabum
Maxanivn matepuannapHi ypama Lwaknura kentmpub okumra
KapLum toManaTmb TalunaHyBymM yikaH Tycvk)nap uwnatunraH. by
KaaMmMui ycynnap TO x03upra kagap amanvin axammsaTVHN NyKoT-
raHnya nyk [5].

Bananap mypakkab, wy 6unaH Gupranvkga sHr kKagumuin cys
WHWooTnapugaH 6upnamp. WHconmat tapuxuga Gapno atunraH
pactnabkn 6ana, Mucppoarm Capn anb-Kadpapa TyFoHn 6ynmb, y
3pamuafaH aBeanmm 2950-2750 nunnapraa OXaKToLw nanaxcarna-
pvaaH TalKun aTuirad, aMmmMo Teaaa Oy3vnub keTrad agu. Xyaam
Ly AaBpnapaa apamusrada 6ynrax 2280 nnu Xvtonaa xam umne-
paTtop Ao TomMoHuaaH cyB ombop Gapno atunraH [3]. Spamusrava
©ynran 1000—-700 nunnapun Amangarv kagumrn Mapub waxpu sku-
HVAa ynkaH TYFOH 6apno aTunmb, yHUHr opTuaa an-Apum cys oM60o-
pv ByHén 6ynraH agu. By MHLWOOTHUHT xanokaty KypboHu Kapum

xabapnapu acocuga Pabrysuii Ba ABy PaiixoH BepyHui acapnapu-
na 6aéH atunraH [2]. TypkmaHUCTOHHUHT ATpek Japécun xaB3acuaa
Xam apamusgaH aBeanmu gaspaa 6aHa Ba cyB oMOOp MaBXyn 9aum
[4]. Pecnybnukamus xyoyavaa yyta: Hypota TOFMapuvHWHI LWUMMO-
nvn éx GarnpnapvaaH oknb ynkaguraH OcmoHcon Ba MnoHuncon-
NapHWVHT KYLLXIraH XonnaaH Kynnpokaa XonbaHam (X acp), Hyporta
TOFVIHWHT XXaHy6ui éH GarvpnapugaH 6oLunaHysun Ox406 COMHMHE
x031pry OKMa4mUT KMLLFNOFUHUHT Wapk Tapaduaa AbgynnaxoHbaH-
an (XVI acp), 3apadluoH TamanapvHUHN fapbuin éH Gafvpnapu-
naH oknb ymkaguraH OmoHgapa conmmpa FuwTbaHg (X1l acp) cys
ombopnapu MaexyA. Acnuga cyB OMOOPrapuHW TaLlLKUm 3TyBYM
6aHanap 6us caHaraHgaH Kyrmpok Gynuiin MyMKvH. YyHK1 aipum
xyoyonapga ywby Typaary MHLIOOTNap KypunraHnurii TyFpucuaa
PVBOATNAP Ba YHW TaCOMKMOBYM aipyM TOMOHUMUWK atamarap mas-
Xyoomp. MacanaH, Hypota TOFUHWHE aHyOun éH GarvpnapvaaH
OowunaHyB4 TYCUH COMHUMHE YpTa OKMMNapuaa xam MMpuk 6ana-
TYFOH GUNaH cou cyBu TYCunmb, cyB oMOOp KypunraHnuri Xxycycuaa
pvBosT MaBxya. Ly GovcaaH xam ywby kyn-cys ombop xucobura
YHUHT 6ynga Kynu-TycuH kuwnosy 6apno 6ynraHnmri Hakm Kunm-
Hagw, cobuk cyB ombop Gyhnpgarn KynTycuH KWLLNOFU xaHy3rava
MaBXyZ,. YOy MHLWOoOoTNap rapyaHs MyHr 6eLw 103 nn Mykagaam
KypunraH 6yncaga, Kypuimil TEXHUKACK Ba TYFOHUHUHE TY3WIMLLN
XuxatngaH Gup-6upnapura yxwamaraH [6]. AMMO MycTaxkamnmri
Ba MyKaMManmnuri abno Aapaxaza amanra oLvpunraH aau. Ypra
acp vppuraumsi TeXHUKaCUHUHT By aXommb HamyHaCUHU X03Upri
CYB MHLLIOOTNapW GunaH conuwiTMpcak, rapym ypTa acp nppuraums
TexHWKacy yprada 60CMMIM rmgpoTeXHUKa MHLLOOTapy katopuaaH
YPWUH oncaga, MyXxaHAUCNVK MHLLOOTapU KOMMIIEKCU Xu3xatnaaH
X03Mpry 3aMoH cyB oMbopriapu GunaH gespnu 6up xunaa KypunraHd
[7]. Demak, kagmumrn ppuratopnap 3aMmoHammaga Mytaxaccucnap
CyB OMOOp YYyH TYFOH Kypunaxak XyOyOHWUHT Teonormk-TEKTOHUK
TY3UNWLLK, TMAPOSIOTMSACU Ba MMAPOreorornK XuxaTrnapuHu MyxaH-
OVCNVK HyKTan HasaphaH SXLWW YpraHraHnuknapu kabv xyayoHuHT
YMyMUIA reorpadpmk XmxatnapuHm axwm éunradnap. AMmo XoH6aH-
on, Fuwtbana, 6ankn A6gynnaxoH6aHay (YHUHT XO3UP COMHUHT YHT
Tapadumaarv AesopuaaH 2—3 M KUCMU cakraHnb KorraH Xornoc) cyB
omOopw kocacura novika Tynub Konuwn Tydannm haonuaTy Tyxra-
raH. KO3 vmn atpodmaa cyB OMOOPHUHT CyBuaaH GaxpamaHg 6yn-
raH Kantena, Katta Tena kanmbanapu Ba yHUHr atpodugary aKvH
nananapwv xapobara annaHraH. YyHK1 TYFOH KypUIMLLWMHK yCTakop-
nnK BunaH xan aTraH kaguMrM MyxaHaucnap cys oMbop kocacura
novika TynnG Konuwmn Tychainm MHLLOOTHUHT SPOKCU3NaHNLL Kabu
MyamMmora Yyopa Torna onvaraH agunap [7]. By myammo 3amoHaBuii
cyB ombopnapuaa 6abav ycynnap (onavnuk, Ky4nu TexHm1Ka aKeka-
BaTopnap 6unax novikanv onnb Yk Talunall €km norkanaTys4m
Mocnamanap épgaMmmaa Yykub KomraH XK1HCNapHW Kyunpuil) épaa-
Muaa amanra owmpuncaga Tyran pasuvwiga 6y tomyLwHU yaaanal
Yopa-Tagbupnapn xaMoH MaBXyd amac, LWy GoucaaH cys ombopu
KocacuHu novika bocuw xaBdm GapTapad stunmaraH. by myammo
WHLLIOOT novnxanaHaéTraH XyayaHu TYFpu TaHnaw nynu eunaxry-
Ha eHrvnnawTupunaan. Tor éH Garmpnapura 6akamTv xyoyanapaa
cyB ombopnap GyHén aTu Tapux4a akc 3TraHu Kabu HOXyLl XO-
natnapH/ xam Coaup aTu xaBdgumaaH nmpok amac. Ly 6ovcaoaH
Kypunaxak 3aMoHaBuii GaHA-TyFoHNap opTuaa xocun GynraH cys
OMOOpPNapPHWHI aTpo-MyxMTra MMKOH kafap TabCeup STULLIK, XaBd-
CU3NWUIM Xamaa AaBoMNy Tapsga uwnawinapyu ydyH Kagumrn cys
omboprap Ty3unuwm 6unaH siHa Gyp kappa TaHULWNG YMKULL oit-
napaH xonu amac. XXymnagaH, HypoTta TOFNapuHUHE xaHyoui éH
GarpyoaH oknb Tywyeun OKTenaconHWHr ypTa okumnapura Okre-
nacov cyB OMOOPVHM KypyLLI MyrpkannaHraH 6yncaaa, yHVHT anpym
3KOIMOIVIK Ba UKTUCOQWI XuxaTnapu nyxra uwnabd yvkunvarad. Cys
oMOOpK KypuLAaH acocuin Makcad Kylmmya y3nawtupunaguraH
MangoHMapHU Ba axonu MyHKTNapuHW CyB GunaH TabMUHMALWHN
AHaga saxwunaw 6ynca, macana ys3-y3auaaH KyH TaptmounaaHd uikno
Konaawm, YyHkv OKTenacon Ba KyLIHU TycuHconaarm MaBxyz, CyB 3a-
XvpanapuaaH TexamKkopnuk 6unaH dongananmb, kyanaHraH Mak-
cafira apuLLIMLL MYMKUH.

CyBHM Tynnawl Ba caknawl axamusTra ara 6ynraH rugpo-
TEXHUK MHLIOOTNap. XoBy3nap.

Ywoby Typaary MHWOOoTNap CyB 3axmpanapyHu MUIHWHE Gapya
dacnnapwvra eTrynvk pasvwaa tynnab, wuMmmnuw xamga oyrna-
HULL JapaXkacvHU KamauTupraH, cudbatnm xornga caknan onagm-
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raH xoBy3, Kyndaknum xoBy3, AOLLKOK, capaoba, ep ocTu cyB oM6o-
pv kabu KypunManapgaH néopatamp.

Oppun xoBy3nap B.J1.BatkuH (1927), B.W.Koyepamos (1957)
[8], N.N.Pemnenb (1981) TomoHMaaH Tagkuk atunraH 6ynub [9],
ynap, ywoy ruapoTEXHWMK MHLLOOTNAapHM apXeonorvk Ba caHbar-
LIYHOCNMK HYKTan HasapuaaH Typub ypraHraHnap. Xosyanap 6a-
Xapagwvran Basudanapu Ba Ty3unuwumra Kypa Hyktan-HasapuaaH
WKKM XM — ogavi Ba Kyndbaknu Toudbanapra 6ynmHagu.

Opauii xoBy3napHW ByHES KUNWLLAaH acocuii Makcag, CyB 3axu-
panapuHu UCTEbMON YYyH Y30K MyapaT cudatuHu OyamacaaH
caknab TypuLura KapatunraHnuri Tabumin, Oy Typaarv rmapoTeXHUK
WHLLOOTMapHN LLApTN paBuLLAa@ acocuin Ba KylumM4a Kucmnap-
ra axparvmb ypraHul MyMKUH. ACOCUIA KNCMUK CYB CaKMoBYM KOCa-
cn BYNMB, YHUHr MyKamMarnmnuri xownawuraHd reorpadvk YpuH (Tor
ONaM Ba TEKUCINUK) Ba FPYHTHUHT Tapkubuin (KyMOK, CO3TYMpOK Ba
X.K.) Tyaunuwwura 6ornuk. Ly wapoutgaH kenmb 4mknb y Kyummya
paBuLLAa Kypunuw matepuannapuy 6unaH 60AMTMnwn MymkvH. by
XapaéH y4 xun Tanab o3 6epraH xonga ke4agu: XoBy3 acocuaia cyB-
HVHI LWUMUWILL MMKOOPW toKopu BynraHaa; cyBHUHT cudpaty Byau-
L XxaBn Ky3aTuinraHaa; Aekopaums ULLnapmu UXTUEP KUNUHraHaa.

MacanaH, ToFnn ékn TOF Onay KUCMaH TEKUCNVK Xyayanapaa
xonnawraH CamapkaHg, Hypora, Laxpucabs, Byxopo Lwaxpu
aTpodnapvga mapmap, MapmapraliuraH OXakToll, rpaHuT YpryT
Lwaxpu atpodmaa apya €roun TapkanraHnuri yyyH ynapaaH ap-
30H XOMaLL€ cudatnaa yctanuk bunaH dorigananHuwrad. bapya
xonatnapga xomalué Tabumin 6YnraHnuru ydyH CyBHUHI cakna-
HULL MyAZaTV Ba cudpaTv abno aapaxaga kedaaw. Erounvk Tar-
VK acocnapv TOWAaH sicanraH axagoanapura kaparaHga kampok
MygdaT Xu3maT KAnuwM MyMKWMH, aMMO apya €fFoun Tapkubuaa
cMona BYnraHmurn yuyH SHr KaTTuK TyT, Kavparod TarmuknapgaH
Kypa cyB Tabcupura 6up Heya yH HGapobap GapgoLny skaHmmrm
MabiyM. MacanaH, ToLwKeHT BunosTuaary Kusun onma onTuH Ko-
HUHUHT naxmnapuaa 2000 nun mykagaam uinatunraHd apya érod-
napu 120-150 M 4ykyprvkgary 4OMMUIN 3aX Ba CyBMMK LUapouTaa
1000-1300 mngaH 6epu axwm caknaHnb kenmokaa [6].

Kunwnok xoByanapu acocaH, Oaani TYNpoKM acocaa KyLUunmm-
Ya xomallécm3 kasunraH. Mabogo xoBy3 acocu KyMOK TYMpOKu
3aMUHAA Kasunuwm nos3um 6ynub KonraHaa xoBy3 6up Heva Gop
nonka cyB GunaH TYNaVpUNIULLIK 3Ba3vra LUMMUIULL MUKOOPUHU
KamanTvpuwra spuwmnnrad. Co3 Tynpok TapkanraH xyayanapaa
3Ca SHIM KasusraH x0By3 acocu OT €KW JllakK, XYKu3 Kabun KOHM-
BOpnap BocuTacuga axwmnab TenkunaHrad, anpum xonartnapaa
Oy Tagbupcma xam, MHLWOoOoTra TyFpuaaH TYFpyu CyB TYNAMPUITaH.
XOBY3MapHUHI KyLUMMYa KMCMapu AeraHda acocHu TypT Ta-
padaaH Kypwab onraH €TWK, aMMO CyB rOpu3OHTUra HucbataH
0,5-1 m toKkopu KyTapunraH, 3—4 M KeHrnukgarm mapsa cyda, HoB
Ba KMpFoK Oy1nab yTkasunraH nxota-gapaxtnap TywyHunagu. Cy-
haHWHI amanun axamusaTnapuaaH oupmn cyB caTxu kyTapunraHga
aTtpocpra énmnnbd ketTuwigaH caknaw bynca, MKKMH4YMCK, Myxoda-
3a, AbHW atpodpaa TynnaHaguraH Kop EMFUp Ba NApTOB CYBUHUHI
XOBYy3ra nyHanuwmura nyn kynmacnvkgump [10].

XoBy3nap CyB anMallTUpULL MEBEPU KMU3XATAAH UKKU XUn —
cyBU OKMb YnkaguraH Ba okub YmkManamran tondanapra 6ynvHa-
an. Cysu Te3-Te3 anmalunab TypunaguraH xoBy3napaa Ba CyBHU
AHMMNAaL XapaéHuaa vKkana KUpULW Ba YMKULL KYSOFU Xam O4MK
konaupunraH. KynunaértraH To3a CyB ackvpub KomraH XankoOHM
OyTyHMam okn3nb YMKMG KeTradrmHa K1pwLL KyrnofFu énvb Kynmna-
[V, YYKWLL XXOMK 3Ca 0YMK Konampunaau.

Axonu nyHkTnapy 6anaHgnukaa >koinaluraH xonartnapga xo-
BY3 Kocacugaru CyBHW OKM3nb Ynkapub Talunalura UMKOHUAT Kam
©ynagn. MacanaH, Byxopo waxpuHuHT Tonorpadrk ypHu kaHan Ba
apvkrapaaH HoKopK XonnaluraH TenanukHy Tawkun kunagu. Ly-
HUHI YYYH KYNrMHa X0BY3MNapHUHI Yykypnurin 15—-20 M. HK Tallkun
3TraH Ba ynapra cyB ep OCTU BunaH yTkasunraH Kysyprap opkanu
0onm6 KenuHraH. OnNné YMKWLL MabiyM KUANHYUIMK TYFOUPraHuria
yyyH 6ab3n xonatnapga anmawTtupunmaraH. LyHWHr yuyH cysm
Te3 BysunraH Ba 6esrak, nubypyr kabu kacannvknap Tapkanvimra
cabab 6ynraH [8]. MaHa wyHaan HoxyL xonatnap 13 6epmacnu-
T y4yH XOBY3 Kocacuga cysik, Tepu, udrnoc natra, ynakca kabu
ndnocnoByM yHcypnap Kysatunca, anbartTa, anmalTvpunuin
pacm 6ynraH. XoBy3 CyBM anmawutupunmacgaH 6ypyH, YHUHT ru-
TMEHWK XomnaTu KOHMKapCu3 XMcobnaHmb, MCTebMOn 3aTULL MYMKUH

amac agu. YyHku okopuaa acnatunrad 6yloMnapHUHT MaBxyanu-
M CYBHUHI ncpriocnaHuil xaBuHu KydanTnpagu.

XOBYy3 KOcacu xap Wnnv MaBCyM OoLUMaHMacAaH, SbHU XKaB30
onvaa axLwmnab TozanaHraH Ba Luy 1yn 6unaH xoBy3 kocacuaarv cys-
HUHT cndbaTi BGanyumk Ba CyB yCUMTanapyHUHN Tabevpuaa Oy3unmwwm-
OaH XVMOS KUMUHMaH. XO0BY3NapHUHI amManuin axamusTi cepkuppa-
ovp, factnab y axonuHy NYUMIMK CyBU BrnaH TabMUHIOBYN MyX1UM
TMOPOTEXHVIK MHLLIOOT cudpatnaa kaapnaHraH Ba kagprnaHagu. ANHVK-
ca apuK CyBMHM HaBGaT bunaH anvalunab nyagura xyayanapaa kar-
Ta 3axvpa caknoeym MaHba cucbatvuaa xmamar kunagu [11].

Mupuk waxap Ba kanbanapaa aca cTpatervk omun cucatmaa
MyXUM axamMmnaT kach atraH. YyHkn 6uTTa XoBy3 Kamangaru Kkanb-
aHu 6up Heya onnab cyB BunaH TabMuH 3TNO Typa onraH. XoBy3-
NapHWHT CYB CUFUMM yLIa Maxanmna éku KWULLNOKHUHI UCTebMor
Tanab xaxmuaaH kenmb Ymkub xap xun yndyamaa oynuwm mym-
KWH, YNapHWUHT iHa BUp amManuin axaMusaTi YHU YpraHuiira Xopavk
YMKapaguraH o HyKTaum HasapugaH Typnb éHgolumnnraHga sikkon
HaMo&H 6ynaau. YpTta OCMEHUHT KypyK Ba UCCUK UKMUM LIAPOUTH-
Oa xoBy3 bynv oam onvHaguraH mapkas cudartuga LwaknnaHraH
[12]. XKasmpamaga kedaguraH Tyn-mabpaka, cann-MmexmMoHOop-
YMNUKNApHU XOBY3Mnapcu3 TacaBByp KUnuw kuimH agu. Cys ce-
nub, cynypub-cuaupunraH, YMHHMAEK o3o04a cynanapra aHTuka
runamnap TylwanraH, XunMa-xun mMmesa-4eBa, Ho3-HebmMatra Tyna
[acTypxoHnapHu KypLiab onraH Lwoxm-atnac kypnada-6onuwinap,
TyTab TypraH camoBap, caja-kavparod, Ton-Tepaknap Luoxura
WNUHraH TypKoBoknapdarn 6GedaHa-kaknvKnapHuHr Gupu-onub
6upn kynMb canpaium, ManHa, Yymyyk, 6abaaH OynbyrnnapHuHr
WYX YyFypnawm XoBy3 aTpoduaarunapHUHT KanusaTuHu HUXO-
a1a4a KyTapraH. XOBy3 KypunuliM Ba yHra >XOWnaHnail maxcyc
Manaka Tanab KunraHnuru yyyH, XoBy3rap yctanap Maexyd 3au
[13]. Byxopo waxpuaa (XX acpHuHr 6ownapu) awab ytraH YcTo
Maxug aHa WwyHpanm mytaxacecucnapgaHd 6ynuo, y xkamm 18 Ta xo-
BY3 KypraH, kagumru xoBy3n Has, Bo6o Hunés, Xyxa 3anHmaamH,
BonaxoBy3 kabv obuaanapHu kanTa TuknaraH [14].

Kyndhaknu xoBy3. By rmapotexHvk MHWOOT HypoTta aTtakna-
pvaa kaaum gaepnapgaaH 6yéH maexyn 6yncaga, kyndaknm xoBy3
TywyH4acy dpaHra A.MyxammagxoHoB (1968) ToMoHuAaH KUpuTUI-
raH. Kyndaknun xoBy3nap TabpudmHn Hypota ataknapu 6unaH ye-
rapanaéTraHuMM3HN pacMyin TyLLYHYa Xonuaa Taknudg KunuHaaw.
YyHkM TagkvkoTnap Oy Typaary rmapoTEXHVK MHLLIOOTIAapHN alHaH
Wy xyayn 6yinab TapkanraHnMrinHu KypcaTtraH, acnmaa aca boka
XyOyanapaa xaM yypaiiuv aXTMMOngaH Xonn amac. YNapHUHT Kagu-
MuAanurnaaH aapak 6epysum 6enrvnap, 6esocuta Xywatr, MNawwor
Kabu KaguMmrn kanbanap cyB TabMUHOTK GunaH 6ofnuk 6ynraHnu-
M Tydannuanp. Maskyp xyoynaa Yetyk, Ox4o6, Kywtamranu Ba
boLuka connap 6yinab nurupmagaH opTuk, bupruHa YcTyk covmnaa
OeLuTa Kyndaknm xoBy3 aonusaT kypcatmb kensntu [15].

Kyndbaknu xoBy3napHUHI MOPAOOrnK yrdamu, TallKy KypUHU-
LW Tycbannm xXoBy3 EKM KM4MK cyB oMbopu Banara yxwab ketagu.
Acnupa y xoBy3 xaM, 6aHa xam amMac, YyHKU KypunuLLnaari MyxaH-
ONCIVK XUxaTtnapw, TaHNaHraH XOWVHWHI reoMOopdOrorvK YpHU
xamza Basudpacura Kypa xap vMKkana rugpoTexHUK MHLLOOTAAH Kec-
KWH hapk Kunagu. Arap XoBy3 TEKUC €pHU YyKyp kunnb kaenau
opkanu OyHER, aTunca, Kyndaknu xoBy3, akCuH4Ya epHUHI CUPTKW
KMCMUra COMHUHr EéHbarpu 6ynab ékvn éHokaaH GUpoH cydacMoH
TEKUCIUK Xoura y4 TapaduHu ToLl, YuM apanall, 6ab3aH naxca
nesop (acocu 2,2 M tokopy Tapadm 1,1 M, ycTykcoaaru akcapu-
AT Kyndpakny xoBy3nap LWy Tap3ga KypunraH) 6unad KytapunraH.
Kyndaknun xoBy3napaa xam ogavin xoBy3napgarv kabu kmpui Ba
YMKMLL Kyrnoknapu MaexXyd, NEeKMH Kyrndaknu xoBy3napga YMKuL
KyNOFf/ MHLLOOTHUHI EHOK Tapadmaarn Tyéuaan xon onaau [16].

Kyndaknu XxoBy3napHWUHI Cyfopma AeXKOHYMNuKaarn ponu
HUXOSATAA yNKaH 3KaHMUIMHK, YNapHUHE reorpadumk Xycycusitna-
pvAaH TapkanuwuaaHok unFawmmmns mymkuH. LyHaan 6yncaaa,
CyHrr1 nantnapga 6yHgan Hogup nHwootnap Hypota ataknapu-
[a KapoBcu3 KONMMOKAA. YCTYKCOMHUHT HOKOPU Kucmmugaru 6ynok
CYBUHW AWFYBYM Kyridhaknu xoBy3nap kabu kymununb, daonmatm-
HW TyxTatMmokaa [17].

LowKoK. Accu Tekucnuknapaa nactkam XyayasiapHu Tallkun
3TraH rvn ETKN3NKNM MangoHnap Takup 4ed pUTUIULK MabiyM,
YMapHUHI Mapkasuii KucMura kapab xapakatnaHraH Kop-EMFup cy-
BUHUHT MMFUNULLMAAH MaBCYMUI Kynnap nango oynagw, ynap Kok
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neb atanaau [18]. Takmupnap kucmaH Kypub konran gapé gensrana-
pu (KopakyMm) rvnnu Ba LLYpXOKn Yykypnuk (Capukamumil Yykypnu-
v, YCTIOpT Tekucnur) ékn Gapya Yynnap ToF ongu xyayanapuga
xam (LWUnmonun Hypota) TapkanraHamp. Takvpra TynnaHraH cys
akcapusiT xonartnapga Yyyyk Ba TUHWK BynraHnurn ydyH kagumaa
KapBOH Mynnapv Takupnap 6ymnad ytraH Ba atpodwura 4opsa-
popnap TynnaHrad. CyB caknallHuHr OyHaan cogaa yCynmHU KOK,
4mpnu, JowWwkok Aeb atawraH. [owkoknap KoknapaaH Ty3unuwin
XuxatvaaH 6upos apk kunub, YHUHr AeBoprapy TOL €KW FULLIT-
JaH vwnadraH. [JowKoknap kagumaa Y36eKUCTOHHUHT XaHyBuil,
anHukca, TypKMaHWUCTOH Xyayanapuaa KeHr TapkanraH (4oLw-TypK-
MaH4a ToLU, TOLLKOK AeMaKaup), yrHam )uxaTtaaH OOLUKOKap aHva
nMpuk, 6ab3aH gnametpu 25 M. rada etagum [19]. 3amoHamusga
KOKMnap, YMpnu, OOLUKOKNap Kapunb yHyTUNnG KeTraH Tapuxmmn kaa-
pUATNapMMmn3 TypkyMura MaHcy6. Yynnapaa aKkonornk MyxuTHUHT
By3vnuLm Tycpannm kym kyumb Takuprnap ManaoHu KamawraH 6yn-

Xynocanap

1. Kagumrn rmugpoTexHuK MHLIoOoTNap xakuaa TyllyHyanap,
YNapHUHT Tapuxu, y3ura xoc Xycycusitnapura govp mabilymoT-
nap kypcatnb ytungu. LLyHuHraek, ynapHuHr 6up Heya Typrapu
xakugaru muconnap 6aén atungu. MacanaH, Kyayk, 6aHa, TYFOH,
XOBY3, AOLUKOK, 044N X0BY3, Kyndaknu xoBy3 Ba boLukanap.

2. Ywby nHWooTnapHuHr baxapaguran BasudanapvHn Tab-
pud Ba TacHudu 12 nyHanuwpaH mnbopat KypcaTtManapHUHP
aHuK Ba paBLUaH 6aéHn bepunaun.

3. CyBnapHu TycuL y4yH xy3maT KunaguraH HOMMapu toKo-
puaa KypcatunraH KaauMuin MHLWOOoTRapaaH Ty3unuwm, Basuda-
napwu, ywnartuw ycynnapu Ba axammaTtn Eputnd 6epungu.

4. WyHuHrgek, Mmakonaga yd xygyaaa: Hyporta ToFmapu €H-
OafpupaH okvMb TywaguraH COMNMAPHUHE KYLUWAraH >xonuaaru
XoH6aHaun, OKMaunT KULINOFUHUHT Wapkuaary A6aynnaxoH6aH-
an, 3apadoH TuamanapuaaH oknd Tywaaurad FuwtbaHg cys

caga, byTyHnawn nyk 6ynub ketraHnya nyk [20].

omMbopnapu xakuagaru mabnymoTnap 6aéun 6epungu.
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YYT: 624.138.2.001.2

FPYHTNAPHU 3UYNALUHUHI HA3APUIA ACOCIIAPU

T.3. CynmaHoe - m.¢h.0., doyeHm, C.T. Baghoee - m.¢h.H., doyeHm, O.C. Baghoesa - accucmeHm
TowkeHm uppuzayusi 8a KUWJIIOK XY XKaJlu2uHU MexaHu3ayusiiaw MyxaHoucnapu uHcmumymu
AHHoOTauus

VHLWOOTNapHWHr nongeBopnapvaarv rpyHTHUHT (OU3UK-MEXaHUK XYCYCUSITIapHU AXLIUNaLLAa 3Hr caMapanu ycynnapaaH
Ovpu — yHM 3nunawavp. 3uunawl xxapaéHnapu TyFpu 6axxapunranga nongeBoprapHMHE 0K KyTapuLl KoGMnuaTnapu aHya owa-
0N, VHLIOOTAaH novaesopra TylaauraH oFMpnvk 6up mebépaa TakcMMnaHaauw, rpyHTAv TYFOHNapaa 3ca YHUHT I0OKOpY Ba Ky
npu3MarnapuHUHI YCTYBOPRUIA OpTunG, TYFOH TaHacuaary unstpaumsanap kamasan, 3udnaHrad rpyHTnapHUHN CTpYKTypacu aca
OVHaMVK Ba CEMCMUK Ky4rnap Tabcupuaa xam caknaHub Konv axTumonnuri owaau. Makonaga rpyHTnvM MHLWoOoTNap: rpyHTImn
TYFOHNApP, WYN Kypunuwmnaa vwnatunagurad rpyHTnap y4yH MexaHuK 3vMudnallHVHE Hasapuid acocnapu Kentupunmuo, ymyMun
Xonaa rpyHTHU 3uynatd, rpyHT CKNETUHUHE XaXKMUIN OFUPITA Ba HAMIUTA, TPYHT 3UYNUIU Ba SHEPIUst, 3udnaiga rpyHtra 6epwmn-
raH 6ocmm 6unaH H1MCbun gedopmaumsanap ypracugaru 6oFnNUMKNMKNap aHMKNaHno, ynapHUHT GoFNaHuLL rpadonknapy KypumraH.
TagkuKOT HaTvxanapura kypa Tawmb KenTupunrad rpyHTnapgad 6apno atunagurad rmApoTEXHUK MHLLIOOTIAp Ba MHLLOOTNAp
rnoiaesopuaany rpyHTNapHUHE andnurinkm 1,65+1,85 1/m® 6ynuwmn, Tabunin Hamnurn W_ = 0,16, ymnaaaH, NnacTUKnK CoHK
J, =0,12+0,13 6ynraHaa éku ontuman Hamnmk W_ = 0,18 6ynrasaa rpyHTHU sudnurnin y, = 1,75 T/M° raqa eTkasuil MyMKUH-
nmrv xamaa rpyHT Hamnmrukn W, = 0,2 gad optuwv 6unaH 60CrM Kyuu FPYHTHUHE 3UHIUTMHM OLUIMPa OSIMaCciri aHUKaHraH.

TasiH4 cy3nap: MHLWOOTNap, rPYHTHM 3u4nall, TYFOH TaHacu, Tabyuuin HamMnuK, NNAacTUKIUK, 6ocum Ky4u.

TEOPETUYECKUE OCHOBbI YIIJIOTHEHUA TPYHTOB

T.3. CynmaHoe - 0.m.H., doueHm, C.T. Baghoee - k.m.H., douyeHm, O.C. Baghoeea - accucmeHm
TawkeHMcKuUl UHCMUMYM UH)XeHepoe uppu2ayuu u MexaHu3auyuu cesibCKo20 xo3siicmea
AHHOTauunA

OaHUM 13 3 PeKTUBHBbIX METOAOB YNy4LLEeHUs (PU3NKO-MEXaHNYECKNX CBONCTB FPYHTOB OCHOBAHWUI COOPYXEHUN SBMSeTCs
UX ynnoTHeHve. MNpaBunbHOE BbINOHEHME NPOLECCa YNIOTHEHUS CYLLIECTBEHHO MOBLILLAET HECYLLYI CMIOCOOHOCTb OCHOBAHMS,
paBHOMEPHO pacnpenensieT Harpy3kn OT COOPYXKEHMI Ha OCHOBaHME, obecrneyvnmBas yCTOMUYMBOCTb BEPXHUX U HDKHUX MPU3M
FPYHTOBbIX NMOTUH, YMEHbLUAET (PUNbTPALMIO Yepes3 TEMO MIOTWH, NOBbILIAET BEPOSATHOCTb COXPAHEHMUS CTPYKTYPbl YMMOTHEH-
HbIX TPYHTOB MO OEVCTBUEM AMHAMUYECKUX U CENCMUYECKMX Harpy3ok. B ctaTbe Onsi rpyHTOBbLIX COOPYXXEHWI: NIOTUH, MPYyH-
TOB, NPUMEHSIEMbIX B JOPOXXHOM CTPOUTENbLCTBE MPUBELEHbI TEOPETUYECKME OCHOBbLI MEXAHWYECKOrO YNIOTHEHUS U1, BOOOLLE,
YMIOTHEHNS TPYHTOB, YCTAHOBIEHbI U MPUBEAEHbI CBA3N MeXAy 0O bEMHbBIM BECOM CKeNeTa rpyHTa U €ro BNaXXHOCTbIO, MIOTHOC-
TbIO FPYHTa ¥ 3HEpruemn, Mexay AaBneHVeM Ha rPyHTbl U OTHOCUTENbHOW Aedopmaumen Npu YNNoTHEHUN 1N AaHbl rpaddukn nx
cBsi3n. CornacHo pesynbTaToB UCCIELOBaHUA YCTAaHOBMEHO, YTO MIIOTHOCTb IPYHTOB, MOCTPOEHHBIX MAPOTEXHUYECKUX COOPY-
KEHUA N UX PYHOAMEHTOB, U3 NMPUBE3EHHBIX MPYHTOB AOMKHA ObiTh B Npeenax 1,65+1,85 1/M*; Npy eCTECTBEHHOW Bra)HOCTU
W, = 0,16 1 uncne nnactuuHoctv J_ = 0,12+0,13 npu ontumanbHon BraxHoctn W = 0,18 nnoTHOCTb rpyHTa MOXHO [OBECTU [0
Voewm= 179 TIME. TpnBEAEHO, YTO €CIUN BNAXHOCTb rpyHTa npesbiwaet W, = 0,2, cuna AaBneHys He YBenuimMBaeT ero nioTHOCTb.

KnoyeBble crioBa: COOpy>XeHUs1, yMIIOTHEHWE IPYHTA, TENO MIOTUHBI, ECTECTBEHHAS BNAXHOCTb, NMACTUYHOCTL, CUINa AABMEHYS.

THEORETICAL BASES OF GROUND COMPACTION

T.Z. Sultanov - d.t.s., associate professor, S.T. Vafoev - c.t.s., associate professor, O.S. Wafoeva - assistant
Tashkent Institute of Engineers of Irrigation and Mechanization in Agriculture
Abstract

One of the effective methods for improving the physicomechanical properties of the soils of the foundations of structures is their
compaction. Proper implementation of the compaction process significantly increases the load bearing capacity of the base, evenly
distributes the loads from the structures to the base, ensuring the stability of the upper and lower prisms of the earth dams, reduces
filtration through the body of the dams, increases the likelihood of maintaining the structure of compacted soils under dynamic and
seismic loads. The article for soil structures: dams, soils used in road construction gives the theoretical foundations of mechanical
compaction and, in general, compaction of soils, establishes and provides links between the bulk weight of the soil skeleton and
its humidity, soil density and energy, between pressure. According to the results of the research, it was established that the density
of soils constructed by hydraulic structures and their foundations from imported soils should be within 1,65+1,85 1/m3; at natural
moisture content W_ = 0,16 and plasticity number J = 0,12+0,13 or optimum moisture content W =0,18 the soil density can be
increased to y_ _=1,75 7/M°. It is given that if the soil moisture exceeds W, = 0,2, the pressure force does not increase its density.

Key words: construction, soil compaction, dam body, natural moisture, plasticity, pressure force.

Kwpmu. pyHTNM MHLWOOTNap, aBTOMOGUIL Ba Temup
nynnap Kypunauwm, 6GMHO Ba UHLLOOTNApHK Gapno 3Tu-
nMLInaa acocHY TaképnaHunium Ba 6oLLKa MyXxaHaUCINK F10i-
uxanapH1 amasnra owmpuwaa acoc cudati onganaHysym
TPYHTHW 3u4mall, YHUHF COMULITMPMA OFUPSIUIMHW OLUMPULL
COXaHWHI X03UprK KyHaarn gonsap6 myammonapuaaH 6upu
xucobnaHagu.

TPYHTHUHT 3MYNaHULLM YHU MeXaHWK ycyn 6unaH 3u4-

JIMK KYPCaTKUYMHM OLIMpULL GunaH aHuknaHnG, 6y KypunmLw
KapaéHUHUHT MyXUM KMCMUK xucobnaHau. 3udnail xapaé-
HUHWUHT HOTYFPU BaKapunuwmM rPYHTHUHT YYKULIKFA, YHWUHT
yctTuga 6apno aTuiraH MHLWOOTHUHI MycTaxKaMuri inyKkonu-
lMra xamaa katta MvkaopAaa MOAAWA 3apapnap KenTupuLl-
ra cabab 6ynagu. Xosupru kyHga gespnu Gapya Kypunui
MaingoHnapvaa acocaH MexaHvk yeynaa rpyHTnapH/ auunat
yCynnapwv KeHr KynnaHunaHunagun. MpyHTnapHu 3uunail uH-

8-
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WPPUTALIUA BA MENTMOPALIUA ULLUNTAPUHU MEXAHU3ALIMANALL

LLUOOTNAPHWHI TPYHT acoCuHU (U3NK-MEXaHWUK XycycusTna-
PVHM AXWWMIOBYM camapagop ycnybnapgaH 6ynub, kynruHa
onumMnapHuHr [1, 2, 3, 4, 5, 6] unMuin TagkukoT nwnapvaa oy-
nap Tabknanab ytunraH. MPpyHTHW 3uynalwl ceaunapnu gapa-
)afa aCOCHWUHT 10K KyTapuLL KOBUNMATUHN OLIMpaam, HLLIOOT-
AaH acocra YTyBUYM OKHUHT TYFPY TakCUMMAHWULLWHW, TPYHTN
TYFOHMNAPHWHT KUAMUKNapy YCTYBOPAUIMHN TabMUHMIAab, TYFOH
TaHacmaary unsTpaums xapa€HvHW kamamtupagu, AvHa-
MWK Ba CEMUCMUMK Kyunap TacbCcupuaa 3vudnaHraH rpyHTHUHE
CTPYKTYPACUHUHT CaKnaHWUL SXTUMOMMUIMHN OLUMPaaN.

TagKUKOTHUHI Makcagu. [PYHTNM rMOPOTEXHUK MHLLO-
oTnapga vwnatunaguraH rpyHTNapHU MexaHvK 3uynawija
TPYHT CKENMETUHWHI XaXMWA Maccacu, HaMiaurMHu xucobra
ofiraH xonga rPyHT 3VUYMUIMHUHE 3udnall dHeprusicura 6of-
AVKAUIK, 3ndnatuia rpyHTra 6epaguraH Talkm Kyy Ba HUCOMI
Aedopmauumsa opacugarv 6oFnaHnLL xonaTnapuHn Taakuk Ku-
VLWL OpKanu rPpyHTNApHUHE onTMMan 3uUYnallHUHE Ha3apui
acocnapvHu nwnab ykuwaaH nbopatamp.

TaAKUKOTHUHr ycny6bu. [pyHTnapHu 3uynaw  6ynm-
Ya onMMMapHUHr Aana Ba nabopatopus wapoutuga onub
6opraH WNMUIA TagkMKOT WLUMAPUHUHT MaBXyd Hasapusi-
cura acocaH onunb 6opunagw.

MyaMMOHMHI KyWUNULIA Ba e4Yuw TapTuou. [pyHT-
NapHUHT 3ndnalw By Kypunui makcagnapuga ynapHuHr du-
3MK-MEXaHWK XycycusaTnapvimn TybaaH yaraptvpmaraH xonaa
0K KyTapuL KOOBUmusaTUHWM owmpuwanp. LLyHWHT ydyH xam
FPYHT yCTnAa Ba rpyHTAAH KypuUnraH rmapoTEXHNK MHLIOOTNap-
HUHI MyCTaxkaMnuri Ba y30K MyAaataa uinalinHn TabMmH-
naw yyyH, ynapHUHI noinaeBopun 6ynraH rpyHTHUHT cndatim
Ba MLLOHYMM 3uunaium 3apyp. Mabnymku, amanvétaa xaxm -
¥ BUPRUIM n4naary rpyHTHUHT Tapknbuaa yHu acocum Kucmm-
HU TaLLKWI KUITyBYM TPYHTHUHT MOAAAa MuHepannapu - V.,
cyB - V. BaXaBo - V. MaBxyn 6ynaam (1-pacm).

CTpykTypacu OysunraH Ba OyaunMaraH rpyHTRapHu

auunallia YHUHr Tapkubuagary XaBo Ba CYBHUHT XaXMu KYyii-

L

1-pacm. pyHmHuHe acoculi mapkubuli Kucmu

unraH G6ocMm Kyun opkanu kuckaptupunagu. Opatga Ka-
31M6 uuMkapunraH Ba OMLUIATUITAH TPYHTIAPHWUHE  3UHINAMA
1,1-1,3 1/M® opanukga 6ynagu, GyHoan rpyHTnap Tawmb
KenTmpununb, ynapaaH KypurraH rmapoTeXHUK UHLLIOOTNap Ba
YNapHUHT nonaesopy 6ynraH rpyHTHUHT 3udnurm 1,7—1,85 1/m3
rada etkasunagu. [pyHTHM Oy Aapaxaga 3uunawl y4yH mMexa-
HVK ycynga yHra 3apypun 60cMMHM BepyBYM Maxcyc maluvHa
Ba MexaHuaMnapgaH dovganadunagm [7, 8, 9]. pyHTnap me-
XaHUKacuHu puBoxnaHTupuwaa H.A. Xapxyra, H0.M.Bacunes,
J1.M.Bobunes, M.MN.Koctenes, [.00.BapkaH, T.LLUnpuHkynos, M.
Mwupcangos, K.CyntaHoB kabu onumnapuv Y3napuHUHE FPyHT-
HM 3ndnaw 6ynmnya onmb GopraH UMMM TaaKUKOT ULLNTAPUHUHT
HaTwkanapy acocuaa YHUHT Ha3apusiCUHU Xampa rpyHTHUHT
3NYIOBYY ULL XKMXO3UHUHI aCOCUiA KypcaTKNYrapuHX TaHmai
Ba xucobnawl ycynnapuuu mwnab vvkmwrad [10, 11, 12, 13,
14, 15, 16, 17, 18, 19].

[PYHTHVHI 3MYNa@HraHnuUrn, yHUHr Makcuman 3UYIUrvHmn

nabopatopusi Wapoutuga ctaHgapT ycrnybaa sudnail opka-
nM aHuknadub, cTaHdapT 3uunawl HaTukanapu acocuga
TPYHT CKENETW 3UUMNUIMVHWHI Hamnurura 6oFnuknuk rpacurmn
Kypungm (2-pacm).

2-pacm pacMaaH KYpuHWMG TypuOauku, rpyHTHUHT HaMMMm

Yo T/ME
A
1.75

TN

1.60 / \

1.55 / \
/ \

1.50
0.12 0.14 0.16 0.18 0.20 0.22

> W, %

2-pacmM. pyHmM ckeslemuHUH2 XaX¥Muli Mmaccacu ea
YHUH2 Hamnuau2a 6ofnuknuau

owmm GrnaH YHUHr 3udnuri owmnd 6opaam Ba MakcumMan Kuin-
matra ara 6ynraHaaH CyHr YHUHI KaMannLLMHN Ky3aTULL MYyMKUH.

IPYHTHW 3WMYNALUHWHE, YHUHT Hamnurura OGOFMUKAUIMHN
Kynimgarmya TyLWyHTMpUL MYMKUMH. Hamnuru nact 6ynraHga
TPYHT KaTTUK 6YNunb, yHUHT Tapknbuaa xaBo MMKZOPY KYNnuru,
LUYHWUHIAEK, HAMITUIMHWHT ETULLIMACIUIM acoCuaa YHUHT arpe-
raTnapvHy 3uunalumil xapaénuga 6ysvnmacnurura onmb ke-
naav Ba HaTWXagda Kepaknn 3udrvkka apumMnManam.

IpyHT Tapkubuparm HaMAVKHWUHE OLWMLIWM GunaH YHUHr
3uunury ownd 6opaaun. byHra cabab, rpyHT 3appanapuHUHT
HaMnVK Tydannm y3apo KapLumnuri kKamammo, YHUHT XaXmMu-
HUHT Kuckapuwmra onubd kenagn. Hamnuk 18 dpomsra etraHaa,
SBbHU oNTMMan GynraHga YHUHT 3u4nuru Makcuman oynagw.
Hamnuk onTuman wapouTtaaH okopu GynraHga aca rpyHT-
HVHI 3M4nMrM Kamanvwuy kysatunagu. byHra ca6ab, rpyHT
Tapkubuaa KonraH xaBonap YHWUHI Makcumarn 3vynaHuwiura
TYCUKNWK Knnagu. TPYHTHW 3WYnaHraHnmMrHm TaBcudnosyn
omMunnap Kunub, yHUHI Makcumarn 3u4nuri Ba ontumMar Ham-
TIUTUHW KYypcaTULL MYMKMH. 3M4naHraH rpyHTHUHE Makcuman
3UUMUIN — XaXM Oupnurugary rpyHT CKeneTM MacCaCUMHWUHL
IOKOPM KypcaTKmyra apuimiLaa yHu auunaiiaa kabyn KunmH-
raH Taptub, ycnyb Ba SHeprusinapuvHUHI y3apo MyBoUKIn-
TMHU KYpCaTULLN MYMKUH.

[PYHTHWHI ONTMMan HaMiAUIX YHUHT Makcuman 3udnu-
rmra apuwnLWAarM Hamnurngmp. FMPYHTHUHT onTuman Ham-
nurn wapouTtuga Gepunrad Taptnbga 3uunail, yHra kam
uw capcnab, Makcuman 3uunurira 3puLnLL yYyH LWapouT
sipaTagn. 2-pacMaaH KypuHaauku, rpyHTHUHT Tabunin HaMm-
nurn opataa W= 0,16 Ba nnactuknuk conn J =0,12-0,13
GynraHga yHUHT Makcuman sudnurn y = 1,70 7/M%, Hawm-
nurv ontuman W = 0,18 6ynranaa aca audmurn y,, = 1,75
T/m® ra spuwagwm [5, 6, 7, 8, 9, 10, 11, 12, 13].

PYHTHUHI ByLWINMKNapu cyBra TynraH Ba HammnuvKk gapa-
xacu G = 1 6ynraHga YHUHI Makcuman 3uynuru Kynuaaru
dopmyna 6unaH aHuknaHagu:

a;

_
T+wy,
Gy epaa y,- TPYHTHUHT COMMULLITUPMA OFVUPIIUTK, T/M;

W, - TPYHTHWUHF ONTUMan HaMmmurn. MpyHTHM 3udnall, ogataa
YHU MabiyM 3U4nall gapaxacu, sbHU 3audnatl KoadhuumneH-
TV Oopkanu amanra owvpunaaun. 3udnai koadduumeHTn K

/™M (1)

Y cKk.max

~30
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GepunraH €K XakMKUA ONMUHraH rpyHT 3UYNUrn KUAMaTUHUHT
YHUHI MaKcuMan 3udnuru KuiMatu Hucbatuaup, sehu [7].

K = Y e (2)

3
¥ ek max

2-pacmra kypa, audnuknapu moc pasuwga 1,70, 1,65 Ba
1,55 7/M® ra TeHr GynraH rpyHTNapHUHI 3nynaw koaddu-
umeHTn 0,98, 0,95 Ba 0,92 napHu TawKnn KMNagu.

IPYHTHUHT CUpPTMAAH CTaTWK, AMHAaMUK Ba TUTpaTMa ycynaa
3uunawa MakcvMman 3ypuKULL YCTKM KucMuaa tokopu 6ynmo,
YYKYprvuK TOMOHra kapab nacann6 (kamanvb) 6opagu. Hatu-
aja rPYHTHUHT 3uunall Japaxkacu Ba 3UH4nuri YHUHT YyKyp-
nurn 6yinab kamanuy Kysatunaam Ba SUMIIMKHUHT eTapnn i,
Ba Tapkanuiu z, MangoHnapy nango 6ynaom (3-pacm).

3-pacmpaa yHVIHT 314nuru 3ndnaxuianrada 6ynrad kummar-
AaH 0,02 7/M® ra opTraHnmrH1 aHuknaw MyMkuH [7, 8].

Pacmpa kentupunraH rpyHTHM 3udnalwl 6ynvya onuvHraH
MabnymMoTnap LWYyHW KypcaTaguku, maccacu 4 T GynraH ok
6unaH onTMman Hamnukka ara GynraH rpyHTHM 3udnawija
YHUHT Tabeupy 3,1 T. raya Tapkanub, 2,5 1. garv anunuru
1,72 7/M® ra. HX TaLWIKUN KMnagu.

3nynaluHUHT TapKanui 3oHacy Ae6, rPYHTHUHT 3udnaHa-
OvraH cupTaaH YHUHT YyKypnuri 6ynnad snunuruHuHr Tapka-
nVLWK Ba Y3rapuLl katnaMmura antunagu.

1,3 15 1,7 1,9

1 -

B B %
s
3 /
1 /\ / Y
\/
4

Y hm

3-pacm. pyHM ckenemuHuUHe XakMull OFUPJIU2UHU
3uynaweaya (1) ea 3u4naHezaHOaH KeliuHau (2) xonamu-
Hu y32apuwu

3uunaHagurad rpyHTra Typnu  omMunnap, >Kymnaga,
3n4naLl 3Heprusacy, 3UYNaLLHUHE TabCup Typrapwu, FPyHTHU
dusmk-mexaHvk Tapkmbura 6ofnuk 6ynagn. ConuwTtrpma
3U4NaLl SHEPrUACUHUHT YCULIM BUNaH TPYHTHUHT 3UYnUrn
ownb 6opaaun (4-pacm). PacmaaH LUyHU Ky3aTuLl MYMKUHKN,
TPYHTHUHT 3U4NUMN YHUHT Hamnurura 6oFnuk 6ynunb, ontuman
Hammuk (1) W = 0,18 pa suunaw sHeprusicniudr 0,25 gad
1,0 orc opanukaa owmiumn 6apobapuaa rpyHTHUHT 3UHNNMN Xam
1,77 1/m3 gaH 1,97 /M3 rava opTtagu. 3nynail aHeprusiCUHUHT
KENUHIM 4 e rada OLUMULLN TPYHTHUHE 3ndnalumiira Tabempu
kam 6ynu6, 1,99 1/mM° Hu Tawkun kunaawm [7, 8, 18, 22].

Hamnwurn tokopy W = 0,22 6ynranga (3) conuwtupma
3nunaLl 3HEepPruscu rPYHTHWH 3udnaiuga yHra tTabeupmn 6yn-
mavaun. Hamnurn nact W=0,14 sa W=0,12 6ynranga (2) sa
(4) conuwiTrpma 3nunatl S3HepPruacy OPTULLIK GUnaH rPYHTHUHT
3uunurn 6unax owmb 6opcaga, onTuMarn Hamnvkka HucbataH
YHUHT 3U4IUMN KaMaiULWUHK Ky3aTuLL MYMKWH. Xyaam LyHra
yxwaw 6oLika 6up KkaH4a runnu rpyHTnap TyFpucuaa onvHraH
MabNymMOTNap xam LUyHW KypcaTaguku, Kam aHeprus capd-
nab makcuman 3vHnMKKa 3pULLIMLL FPYHTHUHT HaMIUr onTu-
mMan 6ynraH xonnapga aHukrnaHraH.

Hamnuru W = 0,15 nnactuknurn Jp = 0,10-0,12 6ynrax
rpyHTNapHu nabopartopusi Wapoutuaa cTaHaapT 3nynaLl ycny-

0 2 3 4 ALK
4-pacm. pyHm 3u4nuauHu 3uynaw 3Hepauncuéa
60ofnuKnuau
6upa cratuk Ba gvHamuk 0,2-0,6 MPa 6ocummaa Typnv Ham-
NVKNap wapoutuaa audnall HaTvxkanapu 5-pacmaa Kentmpun-
raH. PacmaaH kypuHaguku, 1, 2, 3 - arpy Ynsuknapra Tervwnm
0,2, 0,4 Ba 0,6 MPa cratuk 6ocum Ba HamnurHUHE 0,20 rava
OLLUMLLIN FPYHTHWHT 3U4nUriMHm owmpmb, Hamnurv 0,20 owraHga
3Ca YHVHT 3nunuri 6ocM Kyuura yH4a Tabemp aTManau. [pyHT-
HVHI Tanab KunuHaguraH Japaxagarv 3udnmrira SpyLLnL yayH
YH¥ cudpbatnm andnalHn ctaHgapt yenyoaa 0,85-1,0 MPa cra-

TUK BOCKM Ky4m opkanv amanra owmpunagm (5-pacm).
HOkopyparm Taxnunnap LWyHW KypcaTagukv, KOTIIOBaH,
TYFOH, TpaHLles Ba OOLUKa rMOPOTEXHMK MHLIOOTNAap KypuLura
MYyIpKannaHraH >xomnapgarv rpyHTrnapH/ 3uynail ydyH YHUHD
snunurn 1,45 1/M° pan 1,8 1/M’ rava Oynuwn Tanab kunuHa-

Yo T/M?

A
1.8

B

2\

D1 AN
SV

A /{1\

5-pacm. MpyHm 3u4nu2uHUHe Hamnuau 6yliuya y32apuwu

Av. By vwnapHv amanra owvpuL y4yH 3ca eTapnu TexHuKa
Ba TexHornorusinap maexya 6ynvo, nwnab yvkapvwga kynna-
HUNMG KenuHmokaa [7, 8, 9, 21].  TMAPOTEXHUK MHLLOOTNAp-
HVHF KypUMULLK yYyH MyIDKanmnaHraH Top TpaHwesanapgaru
(aHm 0,3—1,0 ™M, yykyprivrn 2,5-4,0 M) rpyHTNapHu 3uynawija
toKkopuaa Taknud aTuraH TeXHUKa Ba TexHonornsnapHu évp
KaH4ya TEXHWK, TEXHOMOrVK Ba MLLNab Yvkapuwgary anpum ca-
6abnapra Kypa KynnaLwHUHI UIMKOHUATY YK, ByHaaH Tawkapw,
anpuM rMapOTEXHMK UHLLIOOTIAPHW, XymranaH, énvk ropusoH-
Tan ApeHaxrapHN KypuyLlaa YHUHT TpaHLLescura Kkanta Kymu-
NafuraH 3avvnaHMaraH rpyHt auunuri 1,1-1,2 1/m? 6ynunb, yHn
Tabumn rpyHT 3uunurura, seHn 1,45-1,60 1/M° gapaxacura
eTkasunL 3apyp. YyHKWU, rPyHT 3UUNTUIMHW TabUWIA TPYHT 3M4nu-
rMAaH OLIMLLK, LY KaTramaa CYBHUHT Cu3nb, OpeHaxra TyLiuv-
LIVHW KMAnHnawTvpaam [7, 8, 17, 20, 21, 22].
lpyHTHM 3nynaw Gyrvya mwnab YvkunraH maexygd Ha-
3apuUsiNapHUHr acocuin xonaTu LWyHOaH vbopaTku, FPYHTHM
3NYITOBYM UL KMXO3MHMHI FOKOPY HaTuKara Spuwnl ydyH
YHUHT rpyHTra 6epaaurad 6ocumn P, Kyinaar LapTHU KaHo-
aTNaHTUPULLN NTO3NM:
P, =(09..10) P, 3)

4
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UPPUTALINA BA MEJTMOPALIUA ULLNAPUHN MEXAHU3ALUANALL

6y epaa: P, - auunaHaguraH matepuanHuHr MycTaxkam-
NUK Yerapacu.

KOk ocTnaa 3ypukuLL Yerapacu Oy 3vdnaHraH KatraMHUHE
Oy3unuLL apa€HHWHI BonaHnm 6ynmb, rpyHTHUHT KeMnH-
M 3ndnaHnwmn (edopMaumsicn) YHUHT XaXMUHA KUCKapULLIN
xmcobura amac, H6anku nNnacTuk CUImKMLLK xucobura Gynaaw.
Tawwky 60CUM KyYMHUHE oLLIMpunuLIn xmucobura, y3apo 6ofFnaH-
raH Ba OoOfnaHmaraH rpyHTMapHUHI MyCTaxkaMiuK XOnaTuvHM
AHMKIOBYM 3rpuy YM3MKNN y3rapumwiaaH nbopat 6ynagn. MpyHTHM
3UYNALLHVHT FOKOPW Yerapacy OKyBYaHIMK Yerapacura 6ynuo,
YHOAH KeMWHM 3nunall yHu Gyavnuiwuvra onund kenagw. MpyHT-
HUHT 314MOBYY TYPNW XM MalumHanap yctuaa onnb 6opunraH
UINMUIA TaOKWUKOT HaTuxkanapuy Ba YHUHI MyCcTaxkaMIvk vyerapa-
CVIHUHT XaKuKui kKunmatnapuy 1-kagsanga kentupunra [19].

1-xapBan
OnTtuman Hamnuk Ba p = 0,95 p__ 3UunNuK[aru rpyHTHUHT
MycTaxkamnuk yerapacu R, MPa

FanTtak 3ap6nos-

2 IpyHTnap cunnuK | peavHa fun- | HW Malin-
rapouwnu | aupaknu Hanap
1 Kam 6ofnaHraH 0,3-0,6 0,3-0,4 0,3-0,7
2 | VYpraua 6ofnaHraH 0,6-1,0 0,4-0,6 0,7-1,2
3 HOkopu GornaHraH 1,0-1,5 0,6-0,8 1,2-2,0
4 | YTa tokopy GofFnaHraH 1,5-1,8 0,8-1,0 2,0-2,3

LLYHWHr y4yH TPYHTHM 3UYIIOBYM UL JKUXO3WUHWHE TPYHT-
ra GepaguraH 6ocummn P YHUHT KypcaTku4niapn GunaH skuH
OofnaHraH 6ynuod, rpyHTHU CTaTUK 3UYOBYM MalumMHanap yyyH
Kyvvgarmda aHuknadagum [7, 8, 91

b )

By epaa F, - MW KMXO3UHUHT OFUPIUTU, A - UL KNXO03U
Tabcmpuaa andnaHaéTraH rPyHTHUHT t03acu, v?.

PYHTHUHI CTaTUK 3MYMIOBYM FanTaknM WL XUXxo3rapu

YYYH 3ndnaHaguraH to3a fanTakHWHE 3HU L ra Ba guaMeTpu

D ra 6ofnuk. Fantaknu v xuxoaura ara 6ynraH rpyHTHu

suunawgarm 6ocum Kynmaaru coopmyna éunaH aHvknaHagu:

max qE
pm = |42 5
AR (6)

Oy epaa ¢ - FanTak rapAvLLVMHWHE YU3UKIKM 6ocumn, Fan-
TaKHUHI Maccacura Ba nHepumsicura 6ofnuK, R - FanTakHUHT
paguycu, E - TPYHTHUHT Aedopmanmns MOLYIU UL KNUX03U-
HWHT FPYHTHU 3M4nalufary r3acu Kupaau.

By malwmHanap y4yH acocui Kypcatkuy 3apOWHUHI Co-
nMWITMPMa UMNynben i xucobnaHaaw [8].

o, 2 )

“ A

Oy epaa: m - 3apb GepyB4YM IOKHWMHT Maccacw, & - 3apb be-
PYBYU FOKHUHT TyLumw 6anananuru, A - 3ap6 6epyBYmn OKHUHT
FPYHTHM 3udnatufaru tsacy, « - 3apb Maccacy Ba kaTTuKIu-
TMHU xpMcobra onyB4n koedPULNEHT.

pyHTHM 3ap0 GunaH 3vunalga YHUHN ConULLITUPMA MMMYrb-
CVHWHT TaBcusl atunagurad kunmat 8000-9000 Hu TaLukun Kuna-
omn[8, 9]. MpyHTHM cTaTviK Ba 3apb Epaamuaa svdnallgan 3ypukuLL
XONaTUHW YPraHuLL HaTKacKa@ YHUHT 3uuraLll KanuHIm i Hv
aHuknaL popmynacu kentmpunb Ymkapunay. Ctatvk audnalugarm
TPYHT KanUHIMMM Kynmaar coopmyna bunaH aHvknaHaam,

w 73,7}':7“
ho :1?7‘bminva l-e (7)
JuHamVK 3ndnaLaari rpyHT KanmHnmrm
YL
h =12-b,, W’”[le ] (8)
W()

6y epaa: b, - WL XUXOSUHUHT 3HUW, R - ULLI KNXO3UHUHT
rpyHTra 6epaguraH 60cuMm, R - PYHTHUHT MyCTaxKammvik Ye-
rapacu, i Ba i - 3apbHUHr conuwiTupma [7, 8].

YTKaaunraH TagkvKoTnapaaH KypUHaaVKA, TPYHT Ty3UnmLIn-
HUHI Mypakkab XyCyCcusiTnapy, yHra TabCeup 3TyBYM OMUMITapPHUHT
TypnvyanuruaaH kenmb Yvkub, aHuk metarnn, éFod Ekv nnacTMac-
ca Martepvarnnapra kaparaHga rpyHTrapHu aHuK 6up KOHyHUST
6unaH Kyy4naHraHnvk gedopMaumnst XonaTvHy TagkuK STULL My-
pakkab >xapaéH xycobnaHan. LLYyHWHr y4yH YHUHT aHuK Grpop
KOHYHUsITra GyCyHMacnuruHn nHobatra onraH xornga, rpyHTm
WHLLOOTMapHu 6apno aTvwaa Kypyunviw OBbeKTUHW Konrnallys
Xyoyaura, KynnaHunagmraH rpyHTHUHT OU3MK-MeXaHVK-KUMEBUIA
XYCYCUSITIIapuHN SHaaa TYNUKPOK Kampalb OnmHyBYM TafKMKOT-
NapHV JaBOM STTUPULL 3apYPUSITUHN KENTUPUO YniKapaau.

Xynoca.

1. FpyHTHM Tawmb kenTMpunb, ynapaaH KypunraH rugpo-
TEXHUK MHLLIOOTNap Ba yNapHWHI NOMAEBOPUHU KyPULL YYyH
TPYHTHM 3uunurn 1,45-1,85 1/m% opanukga 6ynuwm kepak.

2. TpyHTHUHT Tabunin Hamnurn W, = 0,16 Ba NnacTUKNuK
coHu J. = 0,12-0,13 GynraHga yHUHT MaKkcumarn 3u4muru
Yeewax = 1,75 TIM?, Hamnurn ontuman W, = 0,18 6ynranga
aca swumurny, = 1,75 T/M3.

3. TPYHTHVHT 3U4MUTN YHUHT Hamnurura 6ofnuk 6ynno,
onTuman Hamnuk (1) W, = 0,18 ga auunati sHepruscuHUHr
0,25 paH 1,0 x opanukga owwuwmn 6apobapvaa rpyHTHUHT
anunurn xam 1,77 T/m% gan 1,97 T/m® raya opTtagu.

4. TpyHTHUHr 0,2, 0,4 Ba 0,6 MPa cratvk 6ocum Ba Hammu-
rHUHT 0,20 raya OLUMLLMHUHT 3UHIMIMHX OLWMpKn®, Hammurm 0,20
OLUraHAa 3Ca YHVHT 314 60CUM Kyuura yH4a Tabeup aTManam.

5. MpyHTHM Tanab KunMHaguraH gapaxagary auunvrira apu-
UKL YYYH YHU cudbaTiu 3udnallHy ctaHgapt yenybaa 0,85-1,0
MPa craTtvk 60cM Ky4n opkanu amarsra OLLUMpULL Kepak.

Ne Apa6buétnap
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CYB XYXXANUIM UKTUCOAW BA EP PECYPCITAPUOAH ®OWOANAHULL

YYT: 633.2.034:631.15:33

CYB XYXANUIn WHOPACTPYKTYPACHU NTIOUMXANAPUOA
AOABNAT-XYCYCUU LULEPUKITUKHU AMAIJITA OWWNPULL

Y.I. Ymyp3akos - u.¢h.d., npogpeccop, £. 4. ycmypamoe - u.¢h.H., doueHm
TowkeHm uppu2ayusi 8a KUWIIOK Xy)aJlu2uHU MexaHu3ayusiaiaw MyxaHoucnaapu uHcmumymu
AHHoOTauus

Makonapa cyB xyxanurm UHpacTPYKTYPaCUHUHT MOXMSATU 04mMb GepunraH Ba knaccudukaumacy nwnab vnkunraH. Jko-
NOrvK nonmnxanap, XycycaH, CyB Xyxanurnga nonxanapHuHr XycycusaTnapu t3ara YvmkapunraH. XKaxoH Taxpvbacu Taxnunm-
AaH kenub 4nknb, Maskyp nonvxanapHu 4aBnaT-xyCyCuii LUEPUKYNANIVHWHT TYPRn Xun mogennapvaaH donganaHnb amanra
oLwmpuLw Makcagra myBoduknurn acocnab 6epunrad. Cys Xy»Kanurm coxacuaa AaBnar-XyCyCcui LWEepPUKNUrin acocuga uHapa-
CTPYKTYpaBuii iovinxanapHn amasra owvpuyLLAarn camapanmi 6ynvim MyMKMH 6ynraH wapTnap ypraHunrad Ba MaMmniakatumma
amanuéTtngarm axammatu kypcatnd 6epunra. CyB xyxanuri nHdpacTpykTypa o6bekTnapuH1 MogepHM3aumanall EKn KypuLu
capdnapuHu 61Mp KMCMUHW UCTEBMOMNYM amac, banku gaBnaT-XyCcycui LWEPUKYUINIY LLAKNIapy TOMOHUAAH Konnall TaBcusi
atunrad. CyB Xy>KanurmHyu puBOXNaHTUpWLL YCTYBOP Tap3aaa biogxeT mabnarnapu xucobuaaH amanra oLmMpunumn TyFpucuaa-
v bmkpnapaaH BO3 KeunLw no3umnuri acocnab 6epunran.

TasiH4Y cy3nap: CyB XyXanuru MHgpacTpyKTypacu; CyB Xy>Kanurin MHpacTpyKTypacu nonnxanapu; Aaenar-xycycun Lue-
PVIKMNWK; AaBnaT-XyCyCuii LUEPUKIWK LLaKnnapu; MHpacTpykTypa nonvxanapmHn MonmsanatuTUpuLL.

PEAJIM3ALUA TOCYOAAPCTBEHHO-HYACTHOIO
NMAPTHEPCTBA B BOOJOXO3AUNCTBEHHbIX
MHO®PACTPYKTYPHbIX MPOEKTAX

Y.I. Ymyp3akoe - 0.3.H., npogheccop, I". []. ycmypamos - K.3.H., doyeHm
TawkeHmMcKull uHCMumMym UHXXeHepoe uppu2ayuu u MexaHu3ayuu cesibCKo20 xo3silicmea
AHHoOTauus

B cTatbe packpbiTa CyLHOCTb U KnaccudmrkaLumsa BOAOX03ANCTBEHHON MHAPACTPYKTYpPbI. BbisBNeHbl 0COGEHHOCTH 3KOIo-
rMYEeCKUX NPOEKTOB, B YaCTHOCTU B BOAHOM x0351cTBe. OCHOBbBIBAsICb Ha aHanM3e M1MPOBOW NMPaKTUKM, 3KOMOrMYeCKMe NPOEKThI
uernecoobpasHo peann3oBbiBaTb C UCMONb30BAHNEM Pa3NNYHbIX FOCYAapCTBEHHO-YaCTHbIX NapTHepCcTB. PaccMmoTpeHbl Hanbo-
nee ahEKTNBHbIE YCINIOBUS peanun3auumn MHpacTPyKTypHbIX MPOEKTOB HAa OCHOBE roCyAapCTBEHHO-4YaCTHOrO NapTHEpPCTBa B
BOOHOM CEKTOPE U MX BaXHOCTb B COLIMANbHO-9KOHOMWYECKOM Pa3BUTUKN CTpaHbl. MNprBeaeHbl pekoMeHaauum no Ncnonb3o-
BaHWIO rocy4apCTBEHHO-YaCTHOrO NapTHEPCTBA ANA KOMMEHcaLmmn YacTuy 3aTpaT noTpebuTenen BOAHOro Xxo3ancTBaHa Moaep-
HM3aLMIO MK CTPOUTENBCTBO OO BLEKTOB MHPPACTPYKTYpPbl, HOHE 3a CYET. OBOCHOBaHa BO3MOXHOCTb OTKa3a OT UAEWN pasBuTUS
BOJHOrO X03ACTBa3a CYET rocyfapCTBEHHOIO (hMHAHCMPOBaHUS.

KntoyeBble crnoBa: BOAOX035IMCTBEHHAsS MHPACTPYKTYpa; NPOEKTbl BOAOXO3ANCTBEHHON MH(PACTPYKTYPbI; rOCYyAapCTBEH-
HO-4YacTHOE NapTHEPCTBO; (DOPMbI FOCYAapCTBEHHO-4YACTHOIO NapTHEPCTBA;(hMHAHCMPOBaHNE MHPPACTPYKTYPHbBIX MPOEKTOB.

REALIZATION OF PUBLIC-PRIVATE PARTNERSHIP IN WATER
ECONOMIC INFRASTRUCTURE PROJECTS

U. Umurzakov - d.e.s., professor, G. Dusmuratov - c.e.s., associate professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract

The article describes essence and classification of the water infrastructure. Were identified the main features of ecological
projects, particularly in water. Based on world practice analysis, it is well known that these projects should be implemented using
various public-private partnerships. Have been studied the most effective conditions for the implementation of infrastructure
projects based on public-private partnership in the water sector, and theirimportance was expressed in the practice of the country.
It is recommended to use public-private partnerships to offset some of the costs of upgrading or building infrastructure facilities,
instead of users of water industry sector. It is argued that there is anecessity to abandon the idea that water management should
be primarily financed from the budget.

Key words: water infrastructure; water infrastructure projects; public private partnership; formations of public-private
partnerships; financing infrastructure projects.

OO

Kupum. KuLWNoK XyayAanapyvHUHT XKTUMOUI Ba MyXaH-
ONCIVK UHAPACTPYKTYPACMHN Kapan PUBOXNaHTU-
pULL, Y3 UKTUCOOUN MMKOHWUSITNIapuUAaaH Aasnat Kynnab-kys-
BaTnaw 4Yopanapu 6unaH moc kentupmb dorganaHuLLHN
GaonnawTmpul ncTukbonaa MKTUCOAUETHUHT arpap coxa-
CVHW PUBOXMAHTUPULLHN TAbMUHIOBYY MYyXMM LLapTnapaaH
6upun xmcobnaHagmn. Knwnok xy>kanmrm coxacuHu 6oLukapuLu

TU3VMUHW UCITOX KUIULL, ep Ba CyB pecypcrnapugaH okuroHa
dorpgananuw 6opacugarm UnFOP TEXHOMOTMANAPHW >XOpPUN
3TULL, 03MK-OBKAT XaBMCUSMUIMHU TabMWHMAL 3HT MyXUM
Basudaamp [1]. KMnok xyxanuru KopxoHanapuHUHT uwinab
YMKapWLL CanoxmaTUAaH OKMIoHa chonganaHvw Myammocu-
HW Xan 3aTULL Ce3unapnu gapaxaa xapaxaTtnapHu Texalura
Ba Nnosum 6ynraH 6oLKapyB TM3MMUHM TalKkun atuwra 6of-
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nuk. Kyn xonnapaa maskyp xapaxatnap arpap vwnab yvka-
pvwaa doaanaHunagurad nHgpacTpykTypa camapagopnu-
rmra OofFnuK.

CyB xy>Xanurm UHPaCTPYKTYPACUHUHT TEXHUK Ba WKTW-
coami xonaTtn AapaXaCUHWHT nacTnury arpap uwnab vuka-
PYLLHN PUBOXMAHTMPULLIrA TYCKUHIMK KAIMOKAA Ba KULLIOK
Xy>Kanuru ToBap nwnab ynkapys4nnapu mwwnab ymkapuil xa-
paxaTtnapuv xamaa TpaHcakuusi xapaxartnapu ycuwmaa ysu-
HUHI akcvHu Tonmokaa. Cyropulira xapaxatnap — KULLNOK
XyXKanuru mMaxcynoTnapuHuHr uwnad ynkapuw xapaxarna-
pu CTpykTypacvuga ce3unapnu anemeHtavmp. CyB TabMUHO-
TN TalUKUMOTNapy acoCUin BOCUTANapUHUHI TEXHUK XonaTtu
EMOHMaLlyBu1, CyB NYKOTULLNAPU XaXMUHUHT AOUMUIA YCULLIN
Ba KMLUOK XY>Xanuru nctebmorn4yunapura cyB eTkasvb 6epuiu
Xu3marnapura xapaxaTnapHUHT toKopunuri arpap uvwnab
yYnkapyBuMnap caonuaTura canbui Tabcup KypcaTMokaa.
CyB TabMVHOTU MHPACTPYKTYPACUHUHT TEXHUK XOMaTWHU
AXLIMnaLL, YHWU cakrnall Ba pUBOXINAHTUPULLHWHT Mabnar 6u-
NaH TabMUHMAWAA AaBnaT-XyCyCU LIEPUKNUIKA nonnxana-
pVHKM amanra owupuLl Jon3apb axamuaTra ara.

TapkukoT Makcagu. Maskyp vnMuin usnaHviwnap Kymu-
Jarn macananapHu xan aTuwra 6arinaHraH:

- MHPPACTPYKTypa, XyCycaH, CyB Xy>Kanurn nHpacTpyk-
Typacu y3ura Xoc XyCyCUSITNIapuHu to3ara Yukapuvil Ba Tac-
HudpnaLw;

- CyB XYy>Kanuru nHdppactpykTtypacu nonmnxanapra Moc Ke-
naguraH gaBnaT-xyCyCcui LUEPUKYUIUIA NPUHUMMNIapUHA Ba
TanabnapuHu Tagkuk aTuLL;

- CYB XYXanurm uHpacTpyKTypacuHn MOnuanawiTMpuL
YYYH OaBnaT-xyCyCui LUEPUKYUITUIMHWHT TYpnu LUaknnapu-
0aH donganaHuLHM TaBCUS STULLL.

Kypu6 unkunaértraH MyaMMOHUWHTI X03UPrv XomnaTtu Tax-
nunu. “VindpactpykTypa” TepMUHM TyLlyHYacura abTMbop ka-
patamuns. MHdpacTpykTypa Aeranga mogavi nwnab yvkapui
COXACVHWHT camapanu haonusiT KypcaTuiiy Ba MHCOH pecypc-
napvHM Takpop uwnab uukapulira LiapT-LiapouT spaTuLu
YUYH 3apyp TapMoKnap XamnaHmacy TywyHunaau [2, 3].

MHdpacTpykTypa y4yH MKku Tapadnama Tabeup aTuL Xa-
pakTepnuamp. BupvHungaH, yHUHr TapMOoKnapyH1 pyBOXIaH-
TupmacaaH 6esocuta ToBap MLINabd YMKapyBYUAPHUHT MaB-
Xya 6ynuwm MyMKnH amac. VIkknHungaHs, ywby Tapmoknapra
KanuTtan Kyiunmanap, komaara kypa, Oy TapmoknapHu apar-
raHnapra donga onnb kenManam, NEKNH NKTUCOANET XyKarnuk
IOPUTYBYM CyOBbEKTNapUHUHI dhonaacuHu Kynantupaam [4, 5].

Arap VHdpacTpykTypa coxacu MasMyHura aHya u4ykyp
Kapavguran 6yncak, MHpacTpyKTypa Tapmoknapu HadakaTt
nwnab ynkapuw (MacanaH, Menuopaums, cyropuil), 6anku
WKTUMOWI axamusiTra (KULLNOK XyAyarapu axonvMCUMHWU CyB
6unaH TabMuHnall) xam ara. VIikkv TomMmoHra — nwnab 4vuka-
puw Ba WXTUMow Tapadra ara 6ynub, uHdpacTpykTypa
UKTUCOOMETHUHT Gapya Tapmoknapu bunaH y3suii 6oFnaHraH
Ba HadhakaT acocuin nwnabd YMKapuWHKMHT camapanu aonu-
AT KypcaTULLMHK, Banky UWYn Ky4mHU Takpop mwnab yvka-
PYLLHM XaM TabMUHNANaMN.

MHdpacTpyKkTypaHuHr acocuii Baaudpanapu Kynngarunap:

- KULLIOK XY>KanurmHy uwnab yvkapuiura xusmat Kypca-
TUW 6Yrunya pyHKumanapHu baxapuwaaH 6ockmyama-6ockuy
0307, 3TULL;

- MLWNab YmKapuLL XaxKMIapuHW Xazan oLWnpuLL y4yH Lwa-
pOUT sipaTuLL, MaxcynoT cudaTnHN SxLmnaLy;

- MHCOH pecypcrnapuHu Takpop vwnab YMkapulHW Tab-
MUWHMALL, axONMHUHI MyHOCMO MexHaT Ba XaéT LUapOUTUHU
apaTuL.

Mopomukn, cyB Xxyxanurn uHdpacTpykTypacu wwnab

YMKapULL Ba WXTUMOWUIA axaMUSTra ara akaH, Kyn4uruk xopu-
XKW TaOKUKOTYMM@p YHU MyXaHOWUCIVK Ba WXTUMOUIA coxara
MaHcy6 neb xucobnanam [6, 7, 8, 9].

MyxaHaucnuk UHMPacTPYKTypacu — KULLMOK Ba KuL-
noknapapo xyayanapHu 6apkapop pyvBOXMIaHTMpuWL Ba da-
ONUAT KYPCaTULLHW TabMWHIIOBYM TPAHCMOPT WMHLLIOOTNApK
Ba KOMMYHMKaUMsnapu Maxmyacu, arnoka, MyXaHAMCIMK
yCKyHanapu xamza axonura wxTuMouin Ba MagaHuin-maniimmn
Xn3mar Kypcatuil obbekTnapu maxmyacugmp [8].

MyxaHaucnvk TapMoKnapy KyinaarunapHu y3 naura onagu:

- VYKKW XY>Kanvk nynnapw (KULLNoK nynnapm);

- 9HEprvs TapMoKnapy TabMUHOTY (3NEKTP, ra3, UICCUKINK);

- TenedoH xu3maTu BocuTanapu, TeneKoMMyHukaumsnap;

- CyB TabMWHOTW, KaHanu3auns TapMokrnapu Ba ynapHuHr
VHLLIOOTNapw;

- @aBTOHOM MYXaHOMCIWK YCKyHanapu TusnmMu;

- obogoHNaWTUPULL, XyAYOHWN KyKanam3opnaluTupuLL.

VxTMmounn nHgppacTpykTypa — by LaxcHu xap ToOMoHnama
PUBOXMAHTMPWLL, axonura MagaHuin Ba Maullni xma3mar Kyp-
caTu YYyH LIapouT sipatulira MyHanTupunraH TapMoknap
Ba 00bekTnap Maxmyacuaup. Vbxtumouit nHdgpacTpykTypa-
HW VKKK BrioKKa axkpaTull 3apyp: MabHaBuUii Ba Mogauii-mam-
wun. XKMCMOHaH MabHaBUN MHAPACTPYKTYpa axONUHWUHT
MOOAMI Ba MauLUWIA SXTUEXMAPUHKU (CaBOoo, YMYyMUIA OBKaT-
naHuw, nynnap, nokan Bogonposoanap, UHLWooTnap Ba X.K.)
KOHOMpaguraH TapMoknap MaxmyacuHu Ovpnawutupagu.
WxTmouin nHdppacTpykTypa obbekTnapy aonmnsiTi KULLIOK
XyZoyanapu mwnab vynmkapui canoxysTVHU owmMpuLLIra MMKOH
6epagu [10, 11].

V36ekncToH Pecnybnvkacu cysB Xyanur UHGpacTpyk-
Typa 6yfuHnapu knaccudpmkaumscu 1-pacMaa KenTupunraH.
CyB pecypcrapvHu UHTerpauusinalirad 60owKapuyLLHN, SbHA
Oapya cyB MaHbGanapuHu xmcobra onuiira, TapMoKnapapo
Ba CyBAaH honpanaHuWWHUHI Gapya nepapxus fapaxana-
pu MaHdaatnapvHu MyBouKnawTupuLra, dporaanaHuna-
€TraH CYBHUHI MaxCynaoprvrmH1 OLNPULLHN TabMWUHITOBYM
Oapya CyB MCTbEMOMYUMAPWMHU KEHT Xanb aTuwra Ba CyB
pecypcnapuaH OKuroHa donganaHuira acocrnaHraH cyB
pecypcnapvHun 60LKkapuLL TUSUMWHIN TaLLKUM STULL 3apyp.

Buvp BaKTHWHT y3uaa Tanab kunuHrax Baktaa tanab atun-
raH CyB XaXXMUHV 6epuLl UMKOHUSITUHU TAbMUHITOBYM CyB pe-
cypcrnapvHu camapanu 6oLKapuyll TU3VMUHW TaLLKWI 3TULL
nosum. CyB Xy>Kanurm MHCTUTYTIAPUHWHT paonuaT Kypca-
TULL camapagoprurMH1 OLWMpULL TyFpucuaarm macananapHu
Kapab YMKMLI yyyH ywby TylwlyH4yanap Ba ynapHUHI Ma3my-
Hura Tapud 6epu 3apyp. BU3HUHT hukpummnsda, cyB xyxa-
TNIATU MHCTUTYTNapura, SHr aBBarno CyB XYy>Kanuru cektopuaa
XYKyKuii MyHocabaTnapHu xamaa CyB pecypcriapuHv Takaum
3TYBYM Ba UCTEBMOS KUIyBYM, GOLLKapuWLl, HA30opaT KWMuLL,
CyB Xyanuru cMécatuHu mwnab 4vky Ba amanuéTtra Xo-
puUiA STULLHX amanra OLMPYBYM CyObEKTNap XyKyKMHU Tab-
MUWHMOBYMMAp KMpagu.

LWyHuHroek, 6m3 cyB xykanurum wuHdpacTpykTypacura
Kynvparnya Tabpud 6epauk: caHoaT Ba KULLMOK XyKanuru
vwnab yukapuwmra xms3mart KypcaTyBYM Xamaa axonUHUHD
MauLLINA IXTUENKNAPUHN KOHAMPYBYN MYXaHAMCIMK Ba WXKTU-
MOWI MHAPACTPYKTYpaA MHCTUTYLMOHaN Gupnuknapu Ba 06b-
EKTMapVHUHT MUFUHAUCMAMP. Y CyB YTKa3rndinap TU3MMUHM,
MarucTpan KaHannapHu, 3ax KOYMpULl TU3VMUHWHE fokan
Loxob4anapvHn, cyB TabMUHOTK Xyxanurn obbekTnapu Ba
VHLLIOOTNapWHN Y3 n4ura onagu.

MacanaHuHr kyuunuwu. WHppacTpyktypa — Kuw-
NoKnap PVBOXMAHTUPULLHA TabMWHOBYM, WXTUMOUA-Ae-
Morpacpvk BasuSITHM saXwiunawra WMKOH OGepyBuM 3apyp
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CYB XYXXATNUIM UKTUCOAQM BA EP PECYPCNAPUOAH ®OUOANAHULL

NHOPACTPYKTYPA
MXTUMOMIA NHNTUIAB YUKAPHIIT
v v
| CYB XVYXKAJIUTU |

v v v v
Pecny6imka axaMHUSTHIATH CYB BinosTaapapo Tymannapapo axaMuATHAArH Maxanmi cyB Xy KaJIUTH
X§KaIuru HHPPaCTPYKTypach AXSMUATHIATE CYB CYB XY Kalurn HH(PACTPYKTypacH

y (pacTpykryp: X§Kammrn mHbpa- uH)pacTpyKTypacu o0BeKTIapH
oOhekTIIapH CTpyKTypacu 0ObeKTIapH oGBeKTIapH
v v v v

MarmcTpan KaHaIap CyB TaKkCHMJIaruaIap

JKamoaruii cys Jloxan cyB yTKasruaiap

YTKa3sKkHwIap

Maxamaii TakcHMIIaIn
TapMOKJIApH Ba CYB XY KaJIUI'H

CyB om6opu ‘ T

Ly

HUHINOOTIapH

t T

Pecry6uinka GIopKeTH
MaOaraapu Ba ¥3 Xycycuit
MaGariapu

Pecry6inka GIopKeTH
MalariaapH Ba ¥3
Xycycuil MaGliariapu

Maxammii 6roKeT
Mabariapu Ba ¥3
Xycycuit MaGIariapy

V3unu ¥3u Mabnar Ounan
TabMHHIIAII

Monusanawmupuw manbanapu

1-pacm. Y36ekucmon Pecny6nukacuHuHe Xae3asuii 60wKapull MPUHUUNU wapoumuda cye Xyxanuau
UHgpacmpykmypacu

anemeHTaMp. Mamnakatummnsga 03 6epaétraH y3rapuviunap
KapaéHuaa 1crox KunuMHaéTraH arpocaHoaTr Maxmyacu WH-
PpacTpyKTypPaCHUHT haonmaT KypcaTul MyamMmMOCK anoxu-
Aa ponsapbnuk kacb atagu, 6y kuwnokaa nHgpacTpykTypa
obbekTnapu Ba OMpuHYM HaBbaTaAa MyXaHAMCMVK Ba WXKTU-
MOWI MHppacTpyKTypa 06 bEKTNApPUHUHT XonaTu éMoHnaLly-
BY GunaH 6ofnuK. LLyHWHT y4yH cyB Xyxanuru nHdpacTpyk-
Typacu xonaTvHu sixwunaw Ba mabnar 6unaH TabmuHnaly
MyaMMOCWHUN Xan 3TULL YYyH AaBnaT-XyCyCui LLIEePUKIUINTA-
HW PUBOXMNAHTMPULL Macananapu kypub yikunagu.

Hatwxanap Taxnunu Ba muconnap. Mamnakatummuaaa
CyB XyXKanuru nHdppacTpykTypacuHm Oolukapuil xaB3a ycy-
nuaa amanra owvpunagun. XaBsasuii boLukapulaa Xycycun
CEKTOPHUWHT ULLTUPOK STULLM YYYH, aliHKKCa, Maxannuin gapa-
aga kyn nMmkoHusaTnap 6op. Ywoby éHOoLWyBHM amarnra owu-
PULLHWHT ycynnapuaaH Gvpu kyliMa KopxoHanap sipaTtui
Ba TagbuprnapHu KyliMa mMonusanawtupmb, Kylima nowvxa-
napHy amarnra owmpul xucobnaHagn. Xycycuii CEKTOPHUHT
CyB XY>Kanurn Xm3MaTtnapvHu Takamum STyBYMIapU LLEPUK XW-
cobnaHagunap. Ammo OyHAanm cTpykTypanap WKTUCOOUETM
puBOXIaHaéTraH Ba gapomagnapy nacT MamnakaTtnapga
xam 3apyp. ByHaoa HopaBnaT CcyB CEKTOPUHMHI Ba XyCyCWN
CEKTOP FYPYXUHUHT Xamaa Maxannuii TallkumnoT Ba areHTNuK-
NapHUHT UMKOHMATUIA ULIOHY XOCWi KunuHagu. MacanaH,
CanTta-Katapuna muHtakacuga (bpasunus) 1996 nunga Ty-
sunraH «Comite do Itajai» komnTETU OABNAT-XyCyCcuii CEKTOP
MLLTUPOKMAArM CyB pecypcriapuHu Kommnrnekc 6GolukapuiiHm
TawKun atTuwra mmucon 6ynaam [12].

Y36ekvcToHda AaBnaT TOMOHUAAH MOMMUSNALLITUPULLIHUHT
eTapnv aMacrnuri, Cyfopuvll TU3MMIapu Ba MHAPACTPYKTY-
panapugaH organaHuLLHMHT HOpMaTMB MyaaaTu TyraraH-
NN MOAEpHM3aUMANaLl Ba PEKOHCTPYKUUST KAWL xamaa
SIHM MENMopaTuB TU3NMMAPHM KypuLl YYyH cesunapim uH-

BecTuumsanap tanab stagu. byHpaw wHBecTopnap gasnat
WHBECTULMSINApY eTULLIMaraH xonataa cyB XyXanuruHu gaBs-
naT-xycycuin GoLukapys TMaummuaa Xycycui wepwvknap oynm-
LM MYMKUMH [13].

Anpum umKTUcogun onumMmnap acapnapuvga [14, 15, 16]
KYMYWUIMK 9KOMOrvMK nonmxanap, XycycaH, CyB Xyxanuruga
nonuxanap cesunapnu xycycusitnapu ounaH dgapknaHagu,
ynapgaH xan Kunys4unapu kynungarunap xucobnaHagu:

- BoLunaHFMY KanuTan KyyuriManapHUHT KatTa XxaKMaanuru;

- Kypub 4mkunaéTtraH nonumxanapHvHr KOnmaHuwn etap-
nnya y30K MyAAaTINANIK,

- CYB XYXanurvHu pyBOXNaHTUPKLL Nonxanapuaa uwtm-
pOK 3TWLLAA MHBECTOPMap y4yH xam, yLwoby rnonvnxanapHu Ta-
wabbyckopw 6YnraH KopxoHanap y4yH xam ce3unapnv puck-
nap mMaBXyanuru.

YKaxoH Taxpubacu TaxnunuaaH [17, 18, 19] kennb uuka-
OVKW, aiHaH ywby Lwaptnap Maskyp nowvxanapHu aas-
NaT-XyCyCuIn LUEPUKYNIIUTUHUHT (KEeMUHIM YpuHnapaa - AXLL)
Typnu Xxun mopennapuaaH dovganaHnb amanra owvpuL
Makcagra MyBoduknurmHn 6enrunab 6epagun. bynga OXLU
WKTUMOUIM axamusaTra ara BasudanapHu y3apo maHdaatnu
WwapTtnapga xan aTuw ydyH gaernaTt Ba GU3HECHWHr ypTa Ba
y30K MyAAaTnu y3apo anokanapu Laknnapu AnFMHOUCUHN
yanga HamoéH atagun. OXLW tapuxu XVI acp ypranapuga
®paHuusiga CanoH-[e-lNMpoBaHC WaXpUHUHT CyB XyXXanuru-
ra 6eBocuTa anokacu 6ynraH KaHanvHu KypyLl nonnxacuaaH
OoLunaHraHn HUXoATAa HaMmyHanu 6ynaau.

OXL KOHUENUMACUHUHT acocuid NPUHLMNK LWyHAAH Mbo-
paTtkv, AaBnaT WHAPACTPYKTYPAHUHT Kacyu OObeKTrapuHu
MoZepHM3aumanalira Ba kaj Kytapuiwra y MyxTOX 3KaHmu-
MMHU aHuKnamau, Xycycui WHBecTopnap aca [AaBnaTHUHD
Tanabura sHr KaTTa Aapaxaga MOC Kenuviim no3um 6ynraH
TaknudnapHu unrapv cypaau.
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OXL xap 6up wepukka y aHr Kyn 6unmmra Ba KyHUkMara
ara haonuAT coxacuga AVMKKaTUHM Xamnaiwira UMKOH 6epa-
on. [JaBnat cekTopy MakcaasfiapHW aHuKNaWau Ba KOHKpeT
COXaHV PVBOXIAHTUPKMLL YCTYBOP WyHanuwnapuHu Genru-
nangm, Wy BaKTHUHF y3uaa XyCyCuii CEKTOp KypuIuLL Ba XuU3-
MaT KypcaTuLll coxacua 9Hr SxXwmy KyHukmanapra ara. Xycy-
CUI CEKTOPHWHT KOKOPY CaMapagoprMriHi 6up Heya acocumn
cababnap 6vnaH TyLyHTMPWLL MYMKWUH:

- Kynam camapacvgaH conganaHvw MMKoHmATH. [emak,
MacanaH, Maxannuin XOKUMUAT opraHnapu gaonuatu xyoy-
OV YyeraparnaHraH, XyCyCuil CEeKTop 3ca HoMapKasnalUTUpULL
xucobura 6up Heya MyHULMNan Tysunmanap axonmcura Xus-
MaT KypcaTuwy MyMKWH, LWyHAan Kunub, uwnab ynkapuil
mMacLuTabu aBasvra xapaxaTtnapHu Texalura apviaau;

- [aBnar cektopvaa MaBxyn GynmaraH parbatnaHTupumL
Ba CaHKUuanap tTuanMmuaaH dovigananuwl. baHkpoTtnuk Baxu-
mMacy Ba pongaHn MakcumannawTUpumLLIra MHTUIULL XyCyCuia
CEKTOp YYYH KyapaTtnum pafbatnaHTupruy xucobnaHaau;

- yTa MocCrawlyBYaHNMUK. XyCyCUI CEeKTOp Y3rapaéTtraH
0030p wWapoutnapura Te3 MyHocabaTuHu Ounavpulim Ba
ynapra MoCnawmiin MyMKWH, LIy BakTHUHT y3upaa gasnat
cekTopuaa opTvk4a BopoKpaTusl Ba XxapakaT4yaHIuK nyknuru
KaHoangup kapop 6yncaga kabyn kunuvwaa caHcanoprmkka
onunb kenaau;

- TeXHororusnap coxacmga yctyHnuk. AManui TagkukoT-
nap, TEXHOMOIMK KawdueTnap KynuMH4Ya XyCyCU KOPXOHa-
NapHUHr 06pycn xucobrnaHaau.

XyCyCuI CEKTOPHUHT OKOPU camapagop dkaHmurn dow-
pacvra ganunnap yHuHr OXLW nonnxanapuHn amanra owuu-
pywra Xan6 STUAVLWNMHWHT POMAanuUnNUrmHi Kypcatmné Ty-
pnban. WyHWHr y4yH gaBnarT-xyCycui LUEPUKYUINIA KyLUMa
nonnxanapuaa Xycycumn cekTop ynyLum ycul TeHaeHumscura
aranvru MyTnako Tacoand amac.

[aenat HykTam HasapugaH OXL ycTtyBop nonnxanapHu
amarnra OLUMPULL YYYyH XyCYCUI MHBECTULIMANAPHN Xanb aTuw
6ynnya BasvdanapHu xan aTuwra, KyiunraH mabnarnapaaH
Makcuman KauTUM OruLIra, XyCycui cektop 6unaH pucknap-
HW Takcumnawira, MHpacTpykTypaHu Golkapuvw camapa-
OOPNUIMHM owmpuiira, pakobaT opkanv WHHOBAUMSAHU pu-
BOXNaHTMpULL Ba parbaTtnaHTupuiira MMKoH 6epagu.

[aBnatHuHr OyHOam XyKykui CTPYKTypaHu spatvwga
UWTUPOK 3TUWAAH MakKCagu WCTEBbMOMYUNapHW MOHOMoN
baxo OenrMnawpaH XMMOSI 3TUL, CaHUTap Ba 9KOJOMMK
HOpmanapra puost 3TULLUHU TabMMWHMALW Ba axONVHUHI Kam
TabMUHMNAHraH KWCMUra xuamartnapgaH downganaHv um-
KOHMATMHK KadhonatnanguraH cybcuausanal MexaHu3MuHU
Kynnaw xmucobnaHagn. XOKMMUST opraHniapv acoc 6ynyBun
KouganapHv Tacoumknanau Ba LUEPUKIVKHW YNapHUHT Mak-
caau, cnécatn Ba Mebepui TanabnapuHu akc aTTMpaguraH
Tap3ga MoennallTUpULL UMKOHUATUIa ara.

Tabkngnaw no3vMKW, AaBnaT Ba XyCYCUN CEKTOPHWHI
Xxap 6up LWepuKNurn KynunraH Makcagra apuwmniy MyMKUH
amac. MyHuumnan vwnap 6ynnya BasvpnvkgaH Kanapganvk
MyTaxaccucrap akTMBMapHU Ba XXaMUAT (MyHULMMANUTET)
WHCTUTYTRapy Ba XyCyCcui cekTop GoLlkapyB ManakanapuHu
OGuprnawTrpuw nynu 6unaH LWepuKnuK apatunraHga camapa-
nv 6ynuwn MyMKnH 6ynraH 6up HedTa WapTnapHW WakmnnaH-
Tuprannap [20]:

- novnxa dakat Maxannmmn XOKMMUAT OpraHniapy TOMOHU-
AaH MOnUAnaLITUpUNULLIN Ba NPodeCcCroHarn BakonaTtun xuco-
6uaaH amanra OLWMPUIMLLN MYMKWH 3Mac;

- XyCyCUW LLUEPVK MLLTUPOKM BrnaH xm3mar cudaTtu Ba Aa-
paxacu, ynapH/ Maxannumi XOKUMUAT OpraHnapu mycrakun
KypcaTtraHvra kaparana okopu 6ynaau;

- XyCYCUW LUEPUKHUHT ULLTUPOK STULLN NTONNXaHN EKN XU3-
MaTnapHu amanra owvpull MyaaaTnapyvHu Kuckaptupulra
MMKOH Bepaau;

- Xxm3mataaH domnganaHyBymnap XyCcycui LLepuKkHM xanb
aTuw Tapadgopnapu xucobnaHaau;

- MOTeHUMan xycycui Liepuknap ypracuaa pakobart Ku-
N UIMKOHUSATU MaBXyanuru;

- MasKyp coxaga Xu3maTtnapH/ TabMUHNALW KN Nonnxa-
HW amanra OLMPULL YYyH XYyCYCWUW LUEPUKHWU xanb aTvuwra
MEBEPUI EKN KOHYHUI TakKnKnap Myk;

- haonuaT HaTwkanapu OCOoH ynyaHaau Ba 6axonaHaau;

- NIOVIMXaHW EKN NLWINapHM amanra OwvpuLL XxapaxaTtnapm
GenrmnaHraH xaK aBasura MICTebMOMYM TOMOHWUAAH KOMnaHu-
LN MYMKWH;

- TONMXa €K UWNapH1 amanra OWNpULL MHHOBaLMS Xa-
paéHunHn chaonnawTupuLLra MMKoH 6epaau;

- Maxannui XOKUMUAT OpraHmnapu Ba XyCyCcuin CekTop yp-
Tacuaa LWEePUKIUKHUHT nkobui Taxpubacu maexya.

Mamnakatumuns amannétmnaa 6apya caHab ytunraH wapT-
nap gaenaT Ba XyCyCuii CEKTOp camapan LWePUKIUITUIMHUHT
raposu 6ynum MymMkvH. LUyHWHT y4yH, MamnakaTuMma nkTm-
cognétnga OXLWHu myBaddaknsaTnm kynnaw yy4yH Hadakat
Xv3matgaH doviganaHyBynnap XyCycum LWepuKkHM xanb atuiw
Tapadoopu xucobnanvwm, 6anku gaBnaTt opraHnapu xam,
Maxannuim XOKMMUAT OpraHnapu xam Xycycui cektop bunax
XaMKOPIMKHWHT 3apypriurMHn aHrnab etuwin 3apyp. AKC xon-
na OXW acocupa kaHgangoup nowivMxaHu amanra owmpuLl
MYMKWH 3Mac. MIcTebMonuum TOMOHMAAH NonuxaHu amanra
OLWMPWLL XapaxaTtnapyu YpHUHW TYMaupuira kencak, 6us-
HWHT MKTUCOQNETUMMS YYYH Ma3Kyp LUAapTHU KynnaLl KOHKpeT
MUHTakKara kapab yta kyunu TabakanaHraH. Arap, MacanaH,
OOHOp-XyAyAnapAaa Xo3vprv BakTAa KOMMYyHan XM3MaTHUHT
ce3unapnM KUCMU WCTEBbMOMNYM TOMOHWAAH TyraHca, pe-
LMNneHT-xyayanapaa aca xonat 6eBocuta kapama KapLuw.
[aenat Ba xycycui 6usHec camapanu LEPUKIUTUHUHT Kyprb
YMKUNAETraH WapTh axonUHWHT TYNOB KOBUnMATK yeuwwm 6u-
naH siHaga aonsapbnvk kacb atagu.

LyHra kapamaw, sikMH BakTnapga, OusHUHT UKPUMU3-
Yya, UICTEBbMONYM aMac AasnaT GU3HECHVHT MHPACTPyKTypa
00beKkTnapuHM MoaepHu3aumanaw €ku Kypuvw capdnapm
Oup KUCMUHKM KoMneHcauua kunagurad AXL waknnapu Kyn-
nanunuwmy mymkuH. bynpga OXLHu amanra owvpuwga uHHo-
BaUMANapHM Xopun atuw Tanab stunagu. [Jaesnat TOMOHU-
AaH MHHOBALMOH MLUMaHManapHu amanméTra XXOopuin KUmuLw
TU3VMVHN  LWIAKNAaHTMpUW  (MHHOBAaLMOH MHApaTy3unma-
napHu) Ba Kynnab-kyBBaTtnaw MyxyM axamuaT kacbh atagm
[21]. Wy 6unaHbupra, nHHOBauusinapHu Kynnab-kyBBaTtnawl
Ba MHHOBALIMOH CMECATHM Xap OUp COXaHWHI y3ura Xocnu-
M, MamrakaTHU WXXTUMOWN-MKTUCOAMIN PUBOXITAHTUPULLAA-
r TyTraH ypHU Ba axamuatugaH kenub ymkkaH xonga onuvb
Gopunuwim mMakcagra mysodukamp [22]. VIKTMCOQUETHWMHT
Oowka Tapmoknapu kabu cyB xyxanurmga xam MHHOBaLu-
OH (PAONNNKHWN PUBOXIAHTMPULLAA UHTEMMEKTYan MynkHUHT
ypHu Beknéc 6ynmb, Tapmokaa By acocaH UMW TagkKuKoT
vwnapuHn onmb Gopuw xapaénnpga kysatunaam [23]. Byk-
AaH Tawkapu, OyryHrn KyHaa MaBxXyz 3CKMpuL Japakacuga
OXLW nownmxanapuHWHIT WHHOBAUMOH Tapkmbui kucmm yta
MyXUM xucobnaHaau, NekvH gaenat Ba OU3HECHMHI camapa-
NV LWEPUKIUTUHWHT acocui WwapTy amac. MamnakaT uktuco-
OVETVN PUBOXMNAHWULLMHUHT X03MprM Gockmumaa nHpacTpyk-
Typa OObEKTNapuHW YMNapHWHI WHHOBALUMOH XapakTepura
KapamacaaH ooauin Ba KEHranTMpunraH Takpop mwnab vvka-
puwra WyHanTMpunraH MHBECTULMS NovvxanapuHi amanra
owmpwvw fonsapbaup. XoKMMUAT opraHnapu Ba XyCyCui cek-
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TOP LUEPUKYUIUTMHUHT mKobun Taxxpmbacy OXLUHWHT Typrn
XWN LWaKMIapyvHu - PUBOXITAHTUPKLL XXapaéHuaa aHaga katra
axamusiTra ara 6ynagm, ammo x03up Maskyp LapTHM Mamna-
KaTMMu3 amanuétuaa dakat KUCMaH Kynnawl MyMKUH.

KOkopnaa 6aéH KunuHraHmnapHu xmcobra onub, mamna-
KaTuMmM3 amanuéTnga camapanu LUEPUKITUKHUHT LIapTUHN
YNapHUHT axaMuaTh nacamiwm Oynvya Kynmmuparv Tapsga
XKONNaLWTMPULL MYMKUWH:

- XyCyCWIA LUEPUK ULLTUPOKKM BunaH xu3mat cudaTv Ba Aa-
paxacu, ynapHu Maxannui XOKMMUAT opraHnapu mycTtakun
KypcaTtraHvra kaparasga tokopv 6ynaau;

- nonmnxa dakaT Maxannmmn XOKMMUAT OpraHiapy Monusi-
nawTupuvLm Ba npodheccmoHan Bakonatu xucobugax amanra
OLLMPWINLLN MYMKWH 3Mac;

- XOKUMWAT OpraHnapu Ba UCTebMONnYMnap Xycycuw Lue-
pyKHY anb aTuw Tapadgopnapu xucobnaHaau;

- XyCYCUW LLUEPUKHUHT ULLTUPOK STULLIN NTONMXaHN EKN XM3-
MaTnapHu amanra owvpuwl MyaaaTrnapyvHu KuckaptupuLra
UMKOH Bepaau;

- noTeHUMan XycyCcuin Luepuknap ypracuga pakobart ku-
NV UMKOHUSTU MaBXyanuru;

- NToVivxa €K1 MLLNapHU amanra owmpuLL MHPaCTPyKTypa
06bEeKTNapuHM Takpop uwnab YMKkapullHM TabMyHNalwra Ba
WHHOBaLWS XapaéHuHu paonnawutupmura MMKoH 6epaaw;

- haonuaT HaTwkanapy OCOH ynyaHaau Ba 6axonaHaau;

- MasKyp coxaga Xxu3maTnapHu TabMUHNaLW €Kn ronnxa-
HW amanra OLWMPULL YYyH XyCyCWuW LUEPUKHW xanb aTvura
MEBEPUI EKN KOHYHUI TakKnKnap 1yk;

- NIOVIXaHN EKN NLWINapH/W amanra OWMpuLL XxapaxaTtnapu
fGenrunaHraH xaK aBasura MCTEbMOMYM TOMOHMAAH EKU KuC-
MaH GrogXXeTAaH KonnaHuLWmn MyMKUWH;

- XyCYCMI CEKTOp alHaH LyHAan MHpacTpyKTypa now-
uxanapuHu amarnra owmpuL Taxpubacura ara.

Poccusinuk nktncoguunapHuHr cyHrrm 20 nin gasoMmuaa
OXLW myammocura mabnym KapalunapyHUHT 3BONIOLIMACUHN
[24, 25, 26] Tabkvagnaw no3um. Arap ytraH acpHuHr 90-ann-
napwu yptanapvaa “xycycvuii-gaBnat LEePUKINnurn’ TepMmUHn-
AaH doviganaHvw ymymkabyn kunuHran 6ynca, 6yryH aca y
AeApnn ncTebMonaaH YnMkmb KeTau Ba AaBnaT-XyCyCcun Lie-
pukymnurura (OXLW) anvawtmupunaw.

Maskyp ypuH anmawwTvpuwHuHr cababun Hadpakat apa-
Onétnappary KypuHuwmrarmHa sHrunurn 6ynvagm, 6anku

KOHKPET MKTUCOAMWN XapaéHMapHUHT PUBOXKMAHMLL HaTwKacu
oynan. Xakukatga, arap aBryct uHkuposurada (1998 nun)
[aBNaTHUHT UKTUCOAUN WUMKOHWSTNApW YeKnaHraH, acocui
pecypcriap aca Mpuk busHecaa MMFUAraH 34U, anHaH MMPUK
6usHec “OusHec Ba gaBnat’ TaHAemupa KatTa LepuK ponu-
HY1 GaxapraH. LUyHWHr yd4yH ynapHuWHr y3apo anokanapuHu
XyCycui-gaBnaT LUepukYunury TepmuHnapvaa wndopanai
ywa MAnnapHUHr UKTUCOAUA peannnrmHi etapnvya obbek-
TWB aKC aTTUpraH. JIeknH xo3upru Baktaa Ba3vaT NpuHLmMnvan
y3rapou Ba gasnat aprawmb topaguraH LwepuvkgaHd, oyHaan
LLUEPVIKITMKHWN PUBOXIAHTUPULL Y4yH MOC MOMMSIBUI pecypc-
napra xam, 3apyp WHCTUTYTRapHu ApaTull MMKOHUSTRapura
xam ara 6ynraH yCTyH Liepuvkka annaHgu. Tabuuiiku, ywby
wapoutnapga OXW TepmuHnaaH dhoriganaHul xakukataaru
XOMNaTHWHI hakaTrmHa oObeKTMB akc aTTupuw 6ynam. Baxo-
NaHKu1, aHaH yxwall TepMUHONOrnsaaaH AYHEHNHT akcapusaT
Oowka mamnakatnapuga [17, 18, 19] xam chonganaHnnaaw.
V36eknctoH Pecny6nukacuaa xam OXLL ponu owmn6 6op-
mMokaa [27]. MbxTumoun axamuaTtra ara 6ynraH Basudanap-
HW y3apo MaHdaaTnv wapoutnapaa Teskopnvk ounaH xan
TULL, LUYHUHTAEK, AaBnaT-XyCyCUM LUEPUKINK TUSUMWUHU
camapanu 6owkapuvil Ba MyBOMUKMALLTAPULL YYYH WHCTU-
TyUMOHarn VMMKOHUSTNIAp KOMMIEKCMHN ApaTull Makcaavaa
Va6ekuctoH Pecnybnkacu Monusi Basvpnuri xysypuaa [as-
NaT-XyCyCuUIn LUEPUKITUKHN PUBOXITAHTUPWLL areHTnvru Tawl-
kun atunan. OXLWHWHr aroHa ax6opoT Tuanmun nango 6ynaw.
Xopwknii MmaHbGanapHu Taxmn STULL XyXKanuk coxacuaa
[aenat Ba GU3HEC LUEPUKIUIMHUHT KYMYUITUK XUITMa XUI Kypu-
HULINapy MaBXyanurn TyFpucmaa ryBoxnuk 6epub typubaom.
OXLW amanra owwmpunagurad waknnap AasnaTt éku Xycycumi
CEKTOpMNapHWHI 3KCnnyaTaumsa KUuLL Ba TEXHWK XM3MaT Kyp-
caTuLLIHK, KanuTan KyninManap Ba »XOpui MOnUSanaLuTypuLL
XamMmaa TvxxopaT PUCKMHK Y3 3uMMacura onaguraH xasobrap-
nuk gapaxacu bunatx gapk kunagu. 1-xagsanga cyB Xyxanu-
M VMHAPAaCTPYKTYpacHN MOMUANALUTUPULL YYyH OaBnaT-Xy-
CYCVI LUEPUKYUITUINHVHT TYPIW LLAKNNapyu TaBCUs 3TUIraH.
OXLW waknnapuHu gaenaTt UWTUPOKWU nacanvm 6enrun-
cu 6ynuua xounawTnpub Kyrnuparm knaccudmkaumsra ara
oynamums.
- vwnapHu Gaxkapuiira Ba WXKTUMOWUIA Xu3matnap Kypca-
TUWra, AaBnaTt aXTUEXNapn ydyH MaxcyrnoT eTka3nb bepwi-
ra, TeXHUK épAam KypcaTuiira KOHTpakTnap;

1-xapBan
[daBnaT-xycycui LWepuKYUIIUIY LIAKIINapUHUHT XapakTepucTuKkacu
OXLW waknnapu AKTMBRapra myrsk- Okcnnyartauuns Kanutan kyw- Twxopat Mynpnat LLlapTHOoMma Typwu
YUK KANMULL Ba TEXHUK unmanap puckn
XM3MaT KypcaTuLu
Xuamar kypcaTvra Hasnat [asnat Ba xycy- Hasnat Hasnat 1-2 vmn Xuamar Kypcaruiira
KOHTPAKT (ayTCOPCWHI) CUI CeKTop cekTopu ceKkTopu KOHTpaKT
Bolukapuiira KOHTpakT Oaenar Xycycuii cektop Oasnat Oasnat 3-5 nun BolukapuLura koH-
(MeHeXMeHT- cekTopu cekTopu TpakT
KOHTPaKT)
Jnaunr (Mxapara Oaenat Xycycui cektop Oasnat >Kamoasun | LLaptHoma 6ynnya JInaunHr (vxapa)
bepu) cekTopu (8-15 nun) LuapTHOMacu
MaxcynoT TakcMmoTun Xycycuii Ba Xycycun cextop Xycycun Xycycwi 20-30 nmn Maxcynot Takcumo-
TyFpucuga outum nasnar CeKTop cekTop ™ TyFpucuga 6utm
KoHueccus (maBxya [aenart, kelnH Xycycui cektop Xycycui Xycycui 25-30 nvn KoHueccus TyFpucu-
CyB TapMOfH) Xycycuii cekTop cekTop [a wapTtHoma
Kywma kopxoHa [aenat Ba xycycun | [aenart Ba Xycy- [aenat Ba [aenat Ba YeknaHmaraH YcTaB
CeKTop CUIA CexTop Xycycun Xycycum
cekToprnapm ceKkToprapu
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- BowukapyBsra 6epuLl Gyinya KoHTpakTnap;

- MaxcyrnoT TakcumoTura oug Gutumnap;

- NTU3UHT;

- KOHUeccusinap;

- KyLLIMa KOpXoHarap.

Tabkygnalw no3vMMKK, CyB XyXKanury 06bekTnapvHu xam
y3 nuura onraH TabvatgaH doviganaHu oGbekTnapura Moc
paBuwaa OXWHUHr 3Hr uwdaH waknm ged KOHUEeCcCUsiHm
KynnawHu TaH onuvw no3um. MacanaH, ®paHumsga Xycy-
CUI CEKTOp XyaaMm LUYHUHIAeK nonmvxanapga aHya unrapu-
OaH MaMHyHUAT GunaH MWITUPOK 3TWUWK YTa y3ura xocamp.
Oemak,unrapurn Tagkukotnapga [28] kypcatub yTunraHu-
[eK, KoHLueccus buTMmnapy acocuga CyB TabMWHOTU Ba Ka-
HanM3auust TU3UMMNApUHN KYPULLHWUHE MHAPaCTPYKTypaBuii
nonxanapvHi xamaa Liaxap YVMKUHOWMapUHW yTunmnsaums
Kunuw 6yrinya KyBBaTnapHU paTuvLL NonxanapuHu amanra
OLUMpULLIAA XYCYCUI CEKTOP ULLITUPOKK Aapaxacu 70 dousgaH
OPTUKMUIMA KypcaTunraH. Ywoby MabryMoTNapH/ Hawp aTun-
raH BaktgaH 17 nun ytran 6yncaga ynap x03vpru Baktaa xam
Oespnu y3rapuvlunapra yvypaMmaraHnuMrtin Tabkugnaw Mym-
KvH. By pakammnap cyB Xy>XanuruHyu pyBOXITaHTUPULL YCTUBOP
Tap3aa bompkeT mabnarnapu xucobnaaH amanra oLMpUnuLLIn
NO3NMAUIY TYFpUCUAAr kapalunapHu nykka Ymkapaau.

Xynocanap. TagkvkoTnap acocua xyrnoca Kunuw Mym-
KMH, CyB XyXanurura xapaxaTfnapHu onTuMannawTmpuil
dakat Oro[KeT KapaéHUHM TakoMunnawTpuw (capdnapHm
pexanawTtupuw) 6unaH yeknaHub KomuwM MyMKWMH 3amac.
TapMoKHM 6030p LWapouTnapura MmocnaliTMpaguraH NCcroxoT-
napHu yTkasuw 3apyp. WyHaan kunmnb, Xycycuin CEKTOPHUHT

CYyB XY>Kanmurn MHGPaCTPYKTypacMHW  PUBOXIIAHTMpULLA
Xanb aTuw xapaéHu MyBadakusSTAM BYNULIM yYyH MKKUTa
dyHoameHTan Tanabra xxaBob 6epuLLn No3vM:

- XYCYCWI CEKTOPHMWHI MLUTMPOK STULL LUAKIUHU TaHnaLw
Maxaniun wapouTra MyBoUK paBuLLAa amasnra OLMpumv-
LUK FTO3UM;

- VWITMPOK 3TULW LWAKNM NyxTa uwnab ynkunrad 6ynuim
no3um.

Lynaan knnmb, cyB xykanurn nHgppacTpyktypa o6bekT-
napHu Gowwkapuwaa 6esocuta CyB MCTEbMOMYUIAPU, Xycy-
CWIA CeKTOp Xam ULWTUPOK aTaaum, By maskyp o Tanabnapu-
ra MyBouK pasuLAa GOLLUKAPULLHM TaLLKWMN STULUMA MMKOH
6epaan Ba unrapu OyTyH MMHTaKa yd4yH SiroHa KymnaHwumraH
CYB XyXanury WHdpacTpykTypacuHu OGolukapuw MeTogna-
pvaaH dapknu CyBHM Xyda camapanu Ba Texab nctebmon
KunuvLra mwkobuin Tabeump kypcatagn. AMMO Maskyp vopanap
bownaHfny B6ocknyga gasnat épgamucna camapa bepmaii-
av. [JaenaT TOMOHMAAH AaBnaT-XyCyCUW LUEPUKYUIIUINHM
BOLUKAPULLHWMHT MHCTUTYLMOHAN acocnapy Tallkui STunaau,
CYB XYKYKMHW aHuK GenrmnamguraH Ba Kadponatnamgurad
Ternwnm topnavk 6asza MaBXyanuruHu TabMmmHnasagu. Lyn-
Oan akaH, cyB xyxanmurnga OXLWHuHr KoHueccus Ba Goluka
MexaHU3MNapuHy Kynnaw, 6up TOMOHAAH, KWLLIMOK XyxXanu-
rMaa cyB pecypcnapvaaH doviganaHuil camapanuriHi owwm-
puvLra, 6ollka TOMOHAaH aca busHec Ba Aasnart ypracuaarv
ULLOHYHN MyCTaxkamnalura uMKoH 6epaam, 6y kypnb ymkmna-
&TraH MKTMcoamn aonusT coxacuHn bapkapop pUBOXNAHTU-
puvLura 06bEeKTUB UMKOHUATNAPHM LLAKNNIaHTUPULLHUHT MyXUM
LapTh xpcobnaHaau.
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ECONOMICS OF WATER MANAGEMENT AND USE OF LAND RESOURCES

YYT: 626.81(282.255.1).003.1

VIKTVICOLI,VI__ETHVI BEAPKAPOP PUBOXINAHTUPULLOA KYUU
AMYOAPE MUHTAKACUOATU CYB PECYPCIIAPUHUHT
AXAMUATWN: TAXTTUNINAP, HATUXATNAP BA BALLUOPATIIAP

A.K. Axmedoe - PhD, TawkeHm uppuzayusi 8a KUWJIOK Xy>KaJlu2uHU MexaHu3ayusisiaw MyxaHoucsapu uHcmumymu
M. Bek4aHoe - PhD, TadkukomnapHu pueoxsaHmupuw mapka3u (ZEF), BoHH yHueepcumemu
AHHoOTauus

Makonaga MUHTaKkanapHUHE SAnNu Xyayaun MaxcyrnoT Mnad Ynkapull Xaxmm ypraHunraH 6ynmo, abHu KopakannofucToH
Pecnybnuvkacupa ypraya 109,3 cdonsHu, Xopasm sunodtnaa aca 108,2 honsHu Tawkmn atraH. MIKTucognéTt TapMoKnapuHUHT
ycuLw cypbatnapu Taxnun aTunraHaa, KULMoK XyxanurHuHr ynywmn KopakannofuctoH Pecnybnvkacupa 45 douns, Xopasm
BunosaTnaa 58 domnsHn Tawkun atraH. Kynn Amygapé xaes3acua xownawraH Xyayanap UKTUCOOUHW PUBOXMAHTUPKULL YYYH
capdnaHaéTraH CyB peCypCriapyHUHT aCOCUIA KNCMU KULLIOK XyxKanurura nyHantupunrad. bupok cyeaaH doviganaHuw cama-
pagopnurn Xopasm BunosTura kaparaHga KopakannosmctoH Pecnybnukacuaa vkku 6apobap nactnvru aHuknaHgn. Xopasm
BUIMOSAATU MKTUCOAMETM YuyH 4,3 mnpa. M3 cyB capdnaHaétran 6ynca, 2030 runra 6opub 6y kypcaTtkuy 5,1 mnpa. M3 Hu Tawkmun
3TUWK MyMKUH. KopakannofuctoH Pecnybnvkacuaa aca »xxopuii gaspaa 9,0 mnpa. m® cyB capdnaHaétran 6ynca, 2030 nunra
6opn6 10,7 mnpa. m® cyB Tanab atunagn. Kenrycmaa MKTUCOAMET TapMOKMapyHU CyB pecypcrnapu 6unaH TabmuHnalura kKa-
patunraH Yyopa-tagdbuvpnapHu, CyB TakuuMnnmMrura MoCnaliTUpuLL Ba CyB pecypcnapHu Golukapuw 6opacvaarn éHaallysnapHm
y3rapTupuLl 6yvnda TaBcusnap uwinab YmkunraH.

TasiH4 cy3nap: VKTUCOAMIA YCULL, CyB pecypcriapuHy 6oLkapuLL, CyB Takunmnnuri, 6awopartnatl, cyB TaknMUHUHT Kamaw-
UK, CYB NCTEBMOINN XXXMUHWHT Y3rapuiin, Snnv xygyamn maxcynot (AXM).

3HAYEHWE BOOHbIX PECYPCOB HNXXHE-AMYOAPbUHCKOI'O
PETMOHA B YCTONYNBOM PA3BUTUUN SKOHOMUKMN:
AHAINN3, PE3YJIbTATbI U NMPOITHO3bI

A.K. Axmedoe - PhD, TawkeHmMcKuli uHCmumym UHXeHepoe uppu2ayuu u MexaHu3ayuu cesibCKo20 Xo3silicmea
M. BekyaHoe - PhD, LjeHmp uccnedoeaHuli pazeumusi (ZEF) BoHHcKull yHusepcumem
AHHOTauus

B cTaTbe npoaHanuampoBaHbl 06bEMbI BarnoOBOrO PErvMoHanbHOro npoaykta B pernoHax Pecnybnuke KapakannakctaH —
109,3 npoueHTa 1 B Xopeamckor obnacti — 108,2 npoueHTa. Npu aHannse TeMMNOB pocTa 3KOHOMUKM LOJS CENbCKOro X03sinc-
TBa B Pecnybnvke KapakannakctaH coctaBuna 45 npoueHToB, B Xope3amckon obrnactun — 58 npoueHToB. OCHOBHas 4acTb
BOAHbIX PECYPCOB B HN30BbsX BacceiHa pekn AMyaapbs UCMOMNb3YyTCSA ANs BblpallMBaHWUS CENbCKOXO3SNCTBEHHOW MPOAYK-
ummn. OgHako, adEKTUBHOCTL MCMNONbL30BaHUA Boabl B KapakannakctaHe B [Ba pasa Huxe, 4eM B Xope3me. DKOHOMMKa Xo-
pe3mckon obnactu notpebnset 4,3 mnpa. kybomeTpos Boabl, k 2030 rogy 3TOT nokasaternb cocTtaBuT 5,1 Mnpa. kybomeTpos, B
Pecnybnvke KapakannakctaH ucnonbayetcs 9,0 mnpa. kybomeTpoB Bogbl, k 2030 rogy no nporHo3y npegnonaraeTcs pocT Ao
10,7 mnpg. ky6omeTpoB Boabl. 1o nporHo3y paspaboTaHbl pekoMeHAauumn no Bonpocam obecneveHnsa BoAHbLIMU pecypcamu B
CeKTopax 3KOHOMUKM, afanTauum K HE4OCTaTKy BOAbl M MOAXOA4AM MO YrNpaBreHWI0 BOAHBIMU PeCcypcamu.

KnioyeBble cnoBa: 9KOHOMUYECKUI POCT, yNpaBreHne BOOHBIMU pecypcamMu, HexBaTka BoAbl, MPOrHO3MpOBaHUe, CoKpa-
LLieHne BogoobecneyeHns, nameHeHne oobEma BogonoTpebneHuns, BanoBbIvi permoHanbHbin npoaykT (BPI).

MEANING OF WATER RESOURCES IN THE LOWER-AMU
DARYA IN SUSTAINABLE ECONOMIC DEVELOPMENT:
ANALYSIS, RESULTS AND FORECASTS

A.K. Ahmedov - PhD, Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
M. BekyaHoe - PhD, Center for Development Research (ZEF)/Bonn University
Abstract

The article analyzes the gross regional product in the regions are the Republic of Karakalpakstan - 109.3 percent and in Khorezm
region - 108.2 percent. When analyzing the economic growth rate, the share of agriculture in the Republic of Karakalpakstan was
45 percent, in Khorezm region was 58 percent. The largest consumers of water resources for economic development in the Lower
Amudarya river basin are used to grow agricultural products. However, the water use efficiency in Karakalpakstan was two times lower
than in Khorezm. If the economy of Khorezm region consumes 4.3 billion cubic meters, by 2030 this figure will be 5.1 billion cubic
meters. In the Republic of Karakalpakstan, although in the current period 9.0 billion cubic meters of water are used, by 2030 10.7
billion cubic meters of water will be required. In the future, recommendations were developed for addressing water suPp. ly issues in
economic sectors, adaptation to water scarcity and aPp. roaches to water management.

Key words: economic growth, water management, scarcity of water, prediction, decrease in water suPp. ly, change of water
consumer, gross regional product (GRP).
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CYB XYXXANUIU UKTUCOQM BA EP PECYPCNAPUOAH ®OUOANAHULL

Kupm.u. Mamnakatumuaga makpoukTucoguin 6apkapop-
JIVK Ba U34NI UKTUCOOAUIA YCULLIHWM TabMUHIALL MaKcaau-
0a VIKTUCOOMET TapMoKnapuaa Tapkubui yrapvinap amanra
owmpunno, yHaa TagdbmnpKopnuk haonmnsTMHU sHaaa KeHramTu-
puLL, KanTa vlinaLl Ba XM3mar KypcaTuLl coxanapuHu puBox-
NaHTUPVLL XaMAa Xyayanap UKTMCOAMETUra MHBECTULIMSNAPpHA
Xanb Kunuwira katta abTMbop Kapatunmokaa. Hatwkaga xy-
OYONapHVHT  WXKTUMOUIA-UKTUCOOUA puBOXIaHMWmaa 6apya
VKTUCOOMET Tapmoknapu 6ynmnya Gapkapop ycuviura apuwmn-
Mokaa. Y36eKUCTOH Pecnybnukacn KoHCTUTYUUSICUHUHT 23
nunnurura GaFvlINaHraH TaHTaHanuM MapocvMaa BupurHum
Mpe3ngeHtnmma Wnom Kapumos “...2030 vunra 6opnb mam-
nakatga sannyM UYKM MaxcyrnoT XaXKMuHU kamuga 2 6apobap
owvpuw 6yrMuya pgaenat Jactypy nwnabd uvkunran 6ynmo,
yHAa bup KkaTop BasuganapH1 amanra owmpul 6enrunaHraH.
YKymnagaH, 2030 rivnra 6opub, siHM Typgary ToBapnap Tam-
€pnalHun y3nawTupr acocuaa HedTb-ra3-kMMe coxacuga
MaxcynoT uvwnab yvkapuw xaxmu 3,2 6apobap, paHmun me-
Tann maxcynotnapu 2,2 mapta, kopa MeTanngaH Tanépna-
HaguraH Bytomnap 2,3 kappa, KMME caHoaTu MaxcynoTtrapw,
XymnagaH, muHepan yrutnap 3,2 6apobap kynantupuw pe-
XanawTtupunraH. 3aMOoHaBUiA TEXHOMNOMMANap acocuaa naxra
TonacvH1 Ba MeBa-cab3aBOT MaxCyrnoTnapvHu YyKyp KanTta
MLIMaW Tawky Ba MYkn 6o3opaa Tanab tokopu 6ynraH Tanép,
9KOMOTVIK TO3a TYKUMaYuIuK Ba EHIWI caHoaT MaxcynoTrapu
nwnab ymkapuw xaxmunm 2030 runga 5,6 mapta, meBa-cab-
3aBOT MaxCynoTnapyH1 KanTa uiinawl XxaxmmHy aca 5,7 kappa
OLUMPULL UMKOHVHU Bepaan” aes Tabkuanarad agu [1].

MamnakaTummua MKTMCOAMETUHM BapKapop PUBOXITAHTU-
PULL, aXONMUHMHT 03UK-OBKaT MaxcyrnoTnapura 6ynraH tanabum-
HW KOHOMPVL, KaTa ULLaL CaHOaTUHM XOMallé OunaH Tab-
MUHAW MyamMmmonapu MKTUCOAMETHUHT pearn CeKTopu ongura
KynnnaguraH acocun BasudpanapaaH xmcobnaHagu. LWyHWHr-
O€eK, UKTUCOANET TapMOKMapuHU PUBOXKIAHTUPULL YUYYH 3apyp
OynraH, MONusiIBUA pecypcnap, TEXHUKa Ba TexHonorusanap,
Manakanu mexHaTt pecypcrnap Ba Tabuun pecypcnappaH ca-
Mapanu (OMUnKopnvk 6unat) onganaHm Myxumamp.

Mabnymku, pecnybnukaHvHr kKaTop MYHTakanapvaa Hoeb
XUnMa-xvurnnukaa Ba cudatga 6oFaopyYnnvK Ba MonuM3 Max-
CyNOTNAapUHMN ETULLTUPULL YYYH MOC MKIUM Ba arpo LapouT-
nap maBxyqd. YnapgaH camapanu ponganaHuWHUHT acocum
wapTtnapugaH upu — cyBra 6ynraH aXTUEXHWUHT eTapnu Aa-
paxaga koHaupunuwnaup. Knwnok xyxanvruga etapnu aa-
paxaga MaxcyrnoT eTULITMPULL YYYH MyalisiH MUKZopAa CyB
Tanab atunaau Ba ywby mMaxcynoTnap caHoaT yYyH MyXum
xomawlé 6ynub xusmar Kkunagu.

VkTncoagmnét Tapmoknapu 6up-6upu unaH y3suii 60FnuK,
6up Tapmokaa mwnab uvkapunraH maxcyrnor 6olka Tap-
MOKJ1ap Y4yH XOMaLLé €k nwnad ymkapuw BocuTacu cuda-
Tnpa 6esocuTa BOFNNK XMcobnaHaau.

VKkTncogméTt Tapmoknapuaa vwnad YMKapuHW KeHran-
TMpuw Ba GapKapop UKTUCOOUNA YCULLIHM TabMUHMAWAa CyB
pecypcrnapuHn axammsaTu katta 6ynunb, cyB pecypcrnapviHu
GolKapvLw Ba yHAaH camapanu onganaHv TU3UMUHN Ta-
KOMUINALTUPULLHM Tako30 atagu, OyHra mucon cudpatmpa
6up HeyTa cababHu KypcaThLL MYMKUH.

BupuHungaH, MamnakaTga waknnaHaguraH cyB MUKO0-
pu Ba MamnakaT xyayauaaH okub yTyB4YM MMpPUK Aapénap
— Amypapé Ba CvppapénapHuHr xaB3anapuja waknnaHa-
OuvraH cyBrap TyFpucuaaru mabilymoTiiapra acocaH Kymu-
Jarunapra acocuii 3bTUOOPHM KapaTuLl JI03MM:

1. Y36ekncToH cboiiganaHaamran cyB pecypcrniapuHunHr 18
dounsn nukm cyB maHbanapu xuccacura TyFpu Kenagu.

2. Nykn cyB maHbanap Amyaapé Ba Cuppapé xaB3anapu-

Aa waknnaHagurad cyBnapHuHr 10 oonsnHu Tawkun atagu.

3. Y36eKNCTOH MKTUCOANET TAapMOKIAPUHUHT CYB PECcypC-
napuvra 6ynraH TanabuHu KOHAMPUL YYyH TpaHcderapaBui
OapénapHuHr yptada 46 honsuHm nwnaragu.

4. MamnakaT MKTUCOAMETUHW PUBOXITAHTUPULLAA WYKK
cyB MaHbanapu etapnv amacnuru (CyB eTULIMacnuri) ca-
6abnu 82 doms cyB Tallky (TpaHcyerapaBui Aapénap) MaH-
6anap xucobura TyFpu kenaam [2].

VkkMHUMpaH, cyB pecypcrapu waknnaHaguran Knpru-
3UCTOH, TOXMKUCTOH Ba AQFOHWCTOH Aasnatnapuaa cysra
O6ynraH mMyHocabaTHUHr y3rapuwn 6unaH 6ofnuk. Mabnym-
KW, MamriakaTummns xyoyaunaaH okmb yTyBuM TpaHcHerapasBun
AapénapaaH aHr npurn AMyaapé xmcobnaHagn. TOXXMKMCTOH
CyB pecypcrnapHu cyB ombopnapura MFnb gOUMMO SreKTpo-
3Heprus makcagnapuga cgovganaHmokaa. AQFOHUCTOH aaB-
naTty aca MamrnakaTHUHI LMMOMNWIA MUHTakKanapuaa AeXKOoH-
YAMWK MLUMApUHW  PUBOXIAHTUPMOKAA, YOy makcaanap
YUYH CyB ONnULL IMMUTUHU 8—9 KM3/AnIraya OLLUMPULLHKN pexa-
nawTtmprad [3]. Aemak, ywby xonaT xaM mamnakaT UKTUCO-
ONETUN yYyH canbuin TabCup KAWL SXTUMOIAAH XOrnu aMac.

YunnungaH, C.PUGatynnuH, B.A.AcuHckui, A.MN.Mwupo-
HEHKOBMap TOMOHMAAH TanépnaHraH xucobotaa “1957-1980
nunnap mobanHuaa Opon AeHrM3n xaB3acuagarn Mys3nuknap
xaxxmu 115,5 km® ra kamaiiraH nurn xakuga mabnymot Ge-
punraH. LWyHuHrgek, knum yarapywm wapovTtnga Amyaapé
xaB3acua CyB XaXKMVIHWHT y3rapuwin 6enrnnaHraH mewépra
HucbartaH 5-8 cous (2030 mmn)raya, 2050 nunrava Gynrax
Aasppaa aca 10—-15 cdownsra kamanmim 6alopat KUnuHraH [4].

TYPTUHYMAAH, CYBHUHT 3HT KyN GYnuvLIM YH AWM SaBOMU-
na bup €kn MKKM MapTa Ky3aTUULWIKN MYMKUH. JIEKMH CyB Kam
6ynraH AMNnapHUHr TakpopnaHuwy Kynpok (YH wvinga 5-7
mMapTta, 65-85% TabMUHNAHraHNMK) 6YynuLImn MymkuH [5].

AMyOapéHuHr Ky kucMmmaa >xonnaturad Kopakannosmc-
ToH Pecnybnvkacu Ba Xopasm BunosiTnapvaa MKTUCoaumn
ycuLlra Tabcmp 3TyBYM OMUITIIApHM Y3apo BoFNuKnmkaa ypra-
HUW xucobranaau [6, 7]. AlHKKCa, CyB pecypcrnapuHi UKTu-
COAMET TapMoknapura 6esocuTa Ba GuneocuTa TabCeup 3Tu-
L1 Mykappap xoguca cudatuga baxonaHca, YHUHr Tabcup
KynamuHu 6Gaxornaw (MacwrabuHn 6enrunail), MXTUMOWNR,
MKTUCOAMIN BOKea XOAUCAaNapHWUHI PUBOXITAHULINHU TYpPIu
cueHapunap acocua Taxnun kunui, 6alioparnall Ba can-
O6un okMbaTnapuHWHI ONMAMHM OnNuw Yopa-TagabupnapuHuHC
WUIMUI-Ha3apui acocnapuHn nwnab vmkuw gonsapb maca-
nanapgaH 6upu xucobnaHagu. MyansiH TapMoK Ba coxanap
YYYH CyB pecypcrnapvaaH doviganaHui 6ynnya typnmya éx-
pawysnap maexyd. ANHVKCa, CyB pecypcrnapuHn KTUcoau-
€T TapMoKnapwura pauvoHarn Takcummawl MyxyM axamuaTra
ara. CyB pecypcnapuHu UKTUCOAMET TapMOoKnapwura ontumMan
Takcumnalwl macanacu Tynanurada xan aTtunmarad. Ywoy
Makonaga puBOXNaHWO GopaéTraH WKTUCOOUETHUHI TypIu
coxanapviHu cyB pecypcriapura 6ynraH tanabu ypraHungu.
Amarnra owvpwunraH Taxnun HaTwkanapura Kypa, MyHTakaaa
CyB pecypcnapu TaHKUCIUIM Ky3aTUIULINHK HobaTra onraH
xonga Kenrycuga WKTUCOOWET TapMOKIapuHW CyB pecypc-
napu 6unaH TabMUHNALWra KapatunraH MyammonapHu, CyB
TaK4Mnnmrura Mocraluvil Ba CyB pecypcrnapHu OoLukapuLu
6opacuparv éHgalwyBnapHn yaraptupuw 6yrivda TaBcusanap
mwnab yukunguw.

Ycnybuétnap. Amanra owvpuiraH UiMnii TagkukoTrnap
MaTtemMaTvK MOAENNawTUpuWLL yCynnapu opKanmu WKTUCOAMWN
YCULLHWHT  YMYMWUIA TEHOEHUUSNApUHMHE Kenrycu naspnap
yyyH Gawopart mukgopnapu xmcob-kutob kunuHan. Amanra
owmpunraH Galwopart KuimaTtnapra Kenrycuaa apuvLmvLL yYyH
CyB pecypcnapu 6unaH TabMuHNawW Ba ynapHu GoLukapuiu
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TU3MMUHM TakoMunnawTMpuw Byrvda cueHapumnnap acocu-
na taxnun kunudagw. Wyrunrgek, Kynn Amynapé xaesacuaa
xomnnawraH KopakannormctoH Pecnybnukacu Ba Xopasm Bu-
noaTnapuaa nktmcoamin 6apkapopnvkHm TabMyHNaL Ba UKTU-
COaMETHMHr Bapya coxanapvaa ycuLl cypbaTtnapura apuLmL
6ynnya amanra owmMpunraH Hasapumn xucob-kutobnap Typnu
Xun ycynnap épaamuaa 6axonanam Ba KNECUIA TakKkoCnaHau.

XyOyaHWHT acocui MyammornapugaH oupu cyB Gunad
bornuk 6ynnb, AMynapé xaesacuga komnawraH Xopasm Bu-
noatn Ba KopakanmormctoH Pecnybnvkacu xyoyanapHUHT
YMYMUWIA CyFOpunaguraH MangoHu 774 MWHT rekTapHu Ba ucC-
TMKOMAT KunaétraH JOMMUIA axorm coHn 3,5 MnH. HadapaaH
OPTUK KWLLUMHW Talkun 3Tmb, TymaH Ba KWLLMOKapaa UCTUKO-
MaT KunaguraH axonuHUHE ynywm 63 ¢ponsHu Talkun atagu
[8]. Knwnok xyxanuru nwnab Yvkapuiin, caHoat Ba MauLLnii
AXTMEXap yvyH gapé cysmaaH dovigananunagum, bupok, cys-
HUHI MUHepanuaauusacy 1,5—-1,8 r/n, KaTTuKnuMrn nyn Kynuna-
Avrad kuimataaH kapuinb 2 6apobap kynavp, Aapé cys cuda-
TUHWHT y3rapuLum 3ca KynpoK aHTPOMNoreH oMvr Taberpuaa o3
6epmokaa [5].

XyayoHW  VXKTUMOMN-MKTUCOAMIN PUBOXIAHTUPULL  YYYH
WKTUCOAMET Tapmoknapura nunura 13,0 km® cyB axpaTtuna-
on [9]. WyHpgaH, Xopasm Bu-

ann maxcynot (AXM) nwnab ynkapuil XakmMu CyHrm1 hmnnap
mobanHnga (2000-2018 nn.) yptada 109,3 dom3HM Tawkun
atraH 6ynu6 [10], nmnnuk nwnab Ymkapuw xaxxmu 6apkapop
cypbatnapaa ycub 6opmokaa (1-pacm).

YKaxoH monusiBuiA MKTMcoaun MHkMposu gaspuaa (2008—
2012 nn.) KopakannofFUCTOHHWHI SNMM UYKM  MaxcCymnoTu
(AWM) gonmwni yeuw TeHaeHumscura ara 6yngn. 2013-2014
nunnapga aca ANMHuHr yeuw gapaxacu 6mpos nacanv
TeHOEeHUMACUMHN ndodanaaum, Gupok maxcyrnoT mwnab ynka-
puw xaxmu nacaiuwm kysatunmagn. Xopun 2018 nunga
ANM nwnab ynkapuw xaxmmn kapuind 14,185 mnpa. cymHm
Tawkun aTnb, onauHrn nunra Hucbartan 103,4 comsra ycra-
HWHW Tabkuanaw noaum [11]. NKTucoamér TapmoknapuHuHr
Xadan pUBOXKITAHULLNHMHE acocuii cababu, YeT an MHBeCTU-
LMANAPVHUHT KUPUTUIMLLK xucobnaHaaw. Muposapauvaa, ca-
HoaT Mwnab YnkapuLmn, xmu3marnap coxacu Ba KULLMOK Xyxa-
nvrn Tes cypbatnapaa ycuiiura apuwmnngn.

XopasMm BUNOATHUHT WKTUMOUNA-UKTUCOOUA PUBOXKITAHULL
KypcaTkuunapu 6apkapop ycuw TeHaeHuusanapura sra 0y-
M6, BUNOSITHUHT UKTUCOOUIA CanoxXUsTUHM ncpoganosym aco-
CMIN MaKpPOWKTUCOOMW KypcaTKuynapu wvngad nunra owwmt
©6opaéTraHvHN 2-pacmaaH KypuvLl MyMKUH.

o 2
nositura 4,6 km® xaxmaaru cys theises () ik o
pecypcrapy Ba Kopakannofu- 120.0 15000.0
ctoH Pecnybnukacura 8,3 km® 1150 L 135000
MUKOOpAarn CyB pecypcrnapu :
axpatuw OenrunadraH. Ywoby 1100 - 120000
CYyB pPecypCcrnapuHuHT 12’5, Kkm® : L 105000
[aH OPTUKPOFM KULLIOK XyKa-
105.0 - 90000
VMY MaxcynoTnapuHyi eTULWTK- .
pvwra Ba epnapHUHr MEmMo- ., | 75000 S MpI.CYM
paTvB XxonaTuHW AXwwunawra
(TynpoK LWYpnaHULUHWHT ongu- 950 - 60000 —Gous (%)
HW onuwra) capgnaHagu. Cys i 45000
pecypcriapy  XaXMUHWUHT y3ra- 90.0 :
puwura OOFNMK paBuwga xap > - 30000
nun ysrapmb Typagu, anHUKca, 85.0
Beretauusi gaspuaa  KWLIMOK ' - 1500.0
Xyxanurara  kyn - cys Tanab 80.0 L 0.0
stvnranfia, napenaryt CyBHUHT 2000 . 2005 & 2010 & 2015/ 20184

XaXKMU KaMpoK, kvl dacnuaa

Gapkapop CyB OKUMU TabMWH-
naHagu.

1-pacm. KopakannorucmoH Pecny6nukacuda uwnab 4ukapusneaH maxcysiom
XaXMUHUHe ycuw QUHamuKacu, M/Ipo. cyMm

Taxnunnap. XyayaiapHUHD homs (%) MIpI.CM
WKTUMOUN-UKTUCOOUN  PUBOX- 115 16500
nanvw xonatu. Kopakannofuc-

TOH Y36ekuctoH Pecny6nu- - 13000
KaCMHWHI  UMMoOnuin  Fapbuaa 110 - 13500
XovnawraH arpap-uHgyctpuan - 12000
xyayanapugaH oupn xucobna- 105 L 10500
Haaw Ba Kyn TapMOKIM Xy>Karuk 9000

maxkmyacwra ara. LyHra 6oFmmnk  |10p

Pecnybnuka xank Xy>kanmruHuHr
Ty3unumaa KWLWmoK XyKanu-

- 7500 WESmMmpA.cimM
- 6000 — gous (%)

2 95
M uwnaé YukapuLLK, anHuKca,

KULLMOK  XyXKanuru Maxcyrnot-

- 4500

napuHK KaiiTa uwnaé 4YnkapuLl 90

CaHOATUHM  PUBOXITAHTMPULLIA
anoxuga abTnbop Gepunmok- 85
na. AnHuKca, xyoyoHu WXTUMOo-
WUN-UKTUCOOUN PUBOXIAHTMPULL
Oopacuaa spuLLniraH Tyknap
MYXMM caHanagu. Annu xyay-

2000 .

2005 1.

2010 5. 2015%#.  2018a;.

2-pacmM. Xopa3m eusioasmuoda uwnab YuKapusieaH maxcysiom xaKMuHUHa ycuw

duHamukacu, Mspo. cyMm
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2-pacmpa TacBMpnaHraHuaek, CYHImu nunnapga BuIo-
aTga annu xyayoui maxcynot (AXM) uwnab uyukapuvwu-
HUHT Yeuw cypbatnapu yprada 108,2 ponsHu Tawkun aTraH
(2000-2018 mnnap). 2018 nnga sca AXM nwnab Ymikapui
XaXmu onauHrn nunra Hucbatan 103,0 cbomsra kynaviran 6y-
b, AXM xaxmn 15154,2 mMnpa. CYMHW TalKkun STraHnHU
Kypuwmmna mymkuH [10, 11].

Kunwinok xyxanuru maxcynotrapuHM uwnab u4uka-
pvuw nmkoHuaTnapu. KopakannoructoH Pecny6nvkacu Ba
Xopaam BunoaTnapy AXMaa KULLNOK XyKanvk maxcynotna-
PVHWHE ynywn canMoknm xmucobnaHagu. KopakannofFncToH
PecnybnvkacuHuHr annmn xyoyaoun Maxcynot nwnab yikapu-
wunaa 2018 vmnga KULLMOK XY>XXKanurvHUHTL ynyLm 45 oonsHn
Talwkun aTraH 6ynca, Xopasm Bunosatuga Oy kypcatkuy 58
OMN3HM TaLlKuI 3TMOKAA. Xyayad MKTUcoaMéTuaa caHoat Ba
XM3MaT KypcaTull COXanapwHWHI yryLyM WUn caniuH opTub
6opmokaa. WyHuHroek, 6up TomoHnama chakar KULWMIOoK Xy-
Xanurira uxtucocnaluraH xyayaaaH Kyn TapMoKnu, caHoaT-
nawraH MuUHTakara avinaHmokaa [11].

Xyayanapaa KALWIOoK Xy>Kanury MaxcynoTrnapuHy eTuwTn-
pviLL YYYH 774 MUHT rekTapaaH opTuK cyropunagurad maigoH
MaBxyg 6ynub, wyHaaH 460 MUHT rekTapuaa aKMH SKuragu.
KopakannoructoHga 508,5 MUHF rektap cyropunaguraH mai-
OOHHWMHI 229 MUWHr rekTapyaa KULIMOK XYXKanuk 3KuHnapuv
etnwTtupunagm [12,13,14]. YyHkn, AMyaapEeHUHr Ky KMcMmu-
[a CyB TaHKUCIUIM MyaMMOCK MaeXyanurn 6owc, kartTa
MangoHnap4aH Tynuk donganaHvl UMKOHUSATY YeKITaHraH.
LyHnHroek, ywby mangoHnapaa ep octv CyBnapm siKvH, Tes
LWypraHuwira Momun 6ynmb, epnapHuUHr MenMopaTtue xonaTu-
HU gomun axwmnab Gopuw Tanab stunagu. Xopasm BUMO-
atnaa 265,4 MUHT rektTap cyropunaguraH mMamgoHga cama-
panu donganaHunagn Ba KULLMOK XYXXanuK Maxcynotnapu
etnwtnpunagun [14]. Fanna mangoHnapyvaaH UKKUHYM 3KUH
eTnwTNpnO, ep Ba CyB pecypcnapvaaH camapanu cdongana-
HULUra SpULLUIIMOKAA.

KopakannofmctoHga Xopasmra HucbataH TynpoKnapHUHD
©oHuTeT 6annu nactpok. Xymnagax, Xopasm Bunoatuaa yp-
Taya 6ann G6oHuTeTM 55 Tawkun atca, KopakannorMctoHaa
Oy kypcatkuy 41,3 6annHu Tawkun atmokaa [15]. Knwnok xy-
Xanurn MaxcynotnapvHn mwnab vvkapuwaa OyHn aHUKpoK
ncoganail MyMKrH (3-pacm).

3-pacmaa AexKOHYMITUK Ba YOPBAYUIMK MaxCyroTiapyHn
uwnab Ynkapvw xaxkmnapu kentvpunrad 6ynmno, nkkana xy-
ayaaa xam 6up xun gapaxaga pyBOXIaHraHWHN KypuULL MyM-
KMH. KWLLNOK Xy>xanuru MaxcynoTnapu eTuwTupunaguraH
MangoHnap aespnu TeHr 6ynuwura kapamacgaH, Kopakan-
NMOFUCTOHAA [AEXKOHYMNMK Ba 4YopBadunukgaH Xopasmra
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HucbaTtaH 2 GapaBap kam MaxcysnoT uwinabd Ymkapunmokaa.

[exKoHUMIUK MaxcynoTnapuHu eTULITUPULL YYyH capd-
naHaéTraH CyB pecypcrnapu xaXKmm xam Typnvdaaup. Bereta-
uns gaspuga KopakannofucToHAa KWULMOK XY>Kanuk Maxcy-
noTnapu eTUWTMpULLIra ypTada 6665 MrH. M cyB pecypcrnapu
capcnaHMokga. SKuH eTuwTupunaguraH mavgoHra Hucba-
TaH xap 6vp rektap MangoHu yydyH 29 MuHr M3 cyB capdna-
HUWKAaH ganonat 6epagu. Xopasm BUoATUAA 3Ca, KULLMOK
XYKanvk MaxcynoTnapuH/ eTULLTUPULL YYYyH Beretaums Aas-
puga 3360 mMnH.M® cyB pecypcrnapugaH dongananunanu,
3KVH 3KUIraH MarfoHra HucbataH xap 6up rektap MangoHra
ypTada 14,5 muHr m® cyB capdnanmokaa [9].

LLIyHWHrOekK, KULLIMOK XY>Kanuk SKMHNaPUHUHE XOCUA0P-
M xam Typrnuyagaump, Xopasm Bunostuaa etuwtupunaguraH
AKMHNAapHWHI  xocungopnurnin  KopakannofuctoH Pecny6-
nvKacugarym 3SKvHMap Xocungopnurin GunaH Takkocnangm-
raH 6yncak, Xopasm BMNosTUAA XOCUITAOPINK HOKOPUIUTMHN
KypULL MYMKUH.

TagKUKOT HaTuKanapu Ba Myxokama. VIKTucoaméTtHu
bGapkapop pVBOXMaAHTMPKWLLAA YeKnaHraH pecypcrnapaaH ca-
Mapanu donganaHuil, XyayanapHUHT UHKU UMKOHUSITRapK-
[aH OKWMoHa Ba OMWIKOPNMK GunaH dorganaHull opkanm
SPULLNLL MYMKUH. AMHUKCA, KALLUIOK XY)Kanuru, kanta uwinawl
caHoaTW, eHrun caHoaT, MallMHACco3NNK caHoaTh (eHrnn Ba
IOK aBTOMOOUNNapwu), ra3Hn KamTa uLInaLl, NeKTPo3Heprus
nwnab YmkapuLl, TYPUCTUK XM3MaT KypcaTuil Ba GoLuka Mmaun-
LM XM3MaT KypcaTull oobekTnapu aonuaTuHn puBOXKIIaH-
TMPWLL UMKOHUSITIIApU caMmapaiopsiriMHy OWPULL JTIO3UM.

KopakannofuctoH Pecnybnukacu Ba Xopasm BuUnositnapu
UKTUCOAMETMHM BallopaTnallga ypra Ba y30K Myaaatnv npor-
Ho3MaL ycynnapuaaH doiiganaHunaun. Ypra Myagatnv npor-
Hosnap 2020 nunrava 6ynraH AaBpHW Ba y30K MyaAaTnv npor-
Hoanap 2030 nunraya 6ynraH gaBpHu Y3 nuvra onagu. Amanra
owmpunraH xucob-knTob HaTwkanapu 4-pacmaa KenTUpuIraH.
4-pacmpa kentupunran C1-xyayn nktncoguétuaa uwnab ymka-
punraH 6apya mMaxcynot Ba xu3matnapHuHr 2005-2018 nnn-
napgar kiamatn. C2 Ba C3 sannu Xyayamin MaxcyrnoTt uwinad
YMKapWLL XaXXMITapUHUHE MPOrHO3 KypcaTtkuunapu 6ynund, C-2
cueHapuii napabona (nonvHoMuanbHas) ycynga xucobnaHraH
nporHo3 kuimatnapu Ba C-3 CUEeHapUAHWHT NPOrHO3 KuimMar-
napu gapaxanu (cteneHHas) ycynaa xmcobnaHraH.

XyOyanapHUHT IKTUMOWUIA-MKTUCOAMIN PUBOXITAHULLN, CaHO-
aT CanoxusTu, XM3MarT KypcaTuLL COXaCMHVHI PUBOXITaHNMLLM Ba
amarnra owvpuniaéTraH UCNOXOTNapHUHT HaTyxacvuaa, Xyoya-
NapHN YCULLI CypbaTiapuHUHT ypTaya kMimatu (Mwnab vuka-
pvW MMKOHMATNapura G6ofnuk pasuwaa) C-3 cueHapuAHWHE
NPOrHo3 KuMMatnapuaaH kam 6ynvanam ged antuw MyMKUH.

JeXKOHUILTIIK
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NWFNAA IOKOPUAAH YEKMaHraH CyB XaXXmura TeHrmalmm mym-
KVH (CyB pecypcriapuHUHT Kyn éku kamnurura kapab) [5, 8, 17].
VKTMcoaméT TapMoknapu y4yH 3apyp 6ynraH cyB pecypc-
TNapWHWHT NPOrHO3 KMMaTnapy aMmania axpaTtunraH CyB Xax-
MU GunaH Takkocnab ypraHungu. WktucoamétHn Gapkapop
PUBOXMAHTUPULL Y4yH 3apyp GynraH cyB pecypcrnapu Tanab
JapaxacugaH nact 6ynraHnurin aHvknangu. AnHukca, 2018
NMnga MUHTaKkaga CyB TaHKUCIUMM Ky3aTWUMaun Ba KULLMOK XY-
Xanuru nwnab vmkapuwmra 6upo3 Tabeup kypcatau. JIekuH,
MCTEBbMON TOBaprap HapXMapyHWHI OLUMPULL SMNU MaxcynoT
X@XMUHUWHT 1OKOpUY Aapaxaga 6ynuwmra onub kengu.
1-xagBan
UKTMCOOMET TapMOKITapUHUHT CyB pecypcnapura 6ynraH
TanabUHUHT y3rapuwun, km3

/’ JlumunT/xakukatoa [MporHo3 mukgopnap
C-1
5000 / Xyayanap el 21218 &| 8
0 o o o o o o o
T T T T T T T T T T T T T T T T T T T T T T 1 N N N N N N N
2005i. 2010 . 2015 . 2020 it. 2025 i. 2030 i. v TEETERT
opakannofn- | 9.0 [ 9.1 | 9.2
a) Kopakannofucmot Pecriybnukacu cToH Pecny6nu- | 84 | 7,8 | 75 | 94 | 95 |10,1|10,7
MWIpA.cYM Kacu
60 000
C-2/ Xopaam 43 |43 | 44 | 4| 45 | a8 | 51
55000 / BUIOSATN 4.4 | 31| 2,7 ’ ' ' ’
50 000 / AxpaTtnnaguraH
45000 / / CYB XakMM (M- | 43 5 | 134 | 136 [13.8| 14,0 | 14,9 | 158
3 MWT acocuaa)
40 000 / / xamu
35000
/ / Cyramdn | 1581100 102 | - | - | - | -
30000 (xaKukaTaa)
25 000 / / 2030 nunraya 6ynraH gaspaa vwnab YnkapuLl xxapaéHna-
20 000 / / PVHUHT MPOTHO3 KUMaTnapu 6up Heya mMapoTtaba OLIMLLIMHM

15 000 /-//
10 000 /
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6) Xopa3m sunosmu

4-pacm. Xydydnap ukmucoluému pueoxslaHUWUHUH2
npo2Ho3 Kulimaminapu, Mipo.cyMm

2025 . 2030 ii.

AXMHUHr wnab YvKapuvw UMKOHUATNapU oMo oup xunga
6ynmacnuruHn nHobatra oncak, kenaxakaa Maxcynot uwnab
ymkapuw xaxmn C-2 Ba C-3 cLeHapuUinapHWHT NPOrHo3 MUK-
nopnapv atpoduaa y3rapmb TypULLMHU Tabkuanall fo3um.

CyB pecypcnapura 6ynraH TanabHuHr ysrapuwm. M-
NM  y3rapuvium Lapoutunaa, 00-XaBOHUHI KECKMHMaLWLLIW,
EFVHrapUUNMKNapHUHr MebeépaaH kam 6ynuwm Ba 6Goluka
oMuUNnap Hatuxkacuaa CyB PecypCrapUHUHE XaxXMu NungaH
ninra kamann6 6opmokaa. AMMO avpum nunnap cepcys 6Y-
nmb, opTMKYa CyBMnapHW MWFULL MHLLOOTNAPWHUHI choraanu
U XaXkMu Kamnuru cababnu cyB pecypcrnapvHu JOVMMUIA
OoLuKapuwaa KMAMHYUNKKNap TyFanpagu.

Xyoyanapgarm Maskyp MyaMMorapHu MHobGatra onraH
X0onaa VKTUCOAMET TapMOKMapUHUHE cyBra 6ynraH tanabuHu
nwnab Ymkapuw (xm3mar KypcaTtuil) TapMOKNapUHUHT MMKO-
HUATNapuHKM nHobaTtra onraH xonraH cyB capu Mebeépnapu
acocuga Tanab eTunun MyMKUH BYnraH cyB XaxXmMu aHuKnaH-
ov (1-xaggan). LyHuHraek, cyB xy>xkanuru Tuammmra xant atu-
naéTraH MHHOBaLMANapHUHI Tabcupn nHobatra onuHraH [16].
Amanra owmpunraH xMcob-knTob HaTuxkanapura kypa, uunab
YMKapULL X@XMWHUHI YCULL cypbaTtnapura Tyfpyu KenagwraH
CyB MVKOOPW, MaHbGagaH CyB ONULL UMKOHUSITNapu Ounad
Takkocnab ypraHunraHga taxmvHad 2017-2018 nunnap opa-

ncponanaam (4-pacm), Gupok cyB pecypcrnapra 6ynraH Tanab
y3rapuum KeckuH Tyc onmagun. Mwnab u4vkapuvHWHT pean
XaxXmnapaa ysrapuvium ep Ba CyB pecypcriapura 6yFnumK xon-
Aa y3rapvwm xucobnanan. Bupok, nkrucogmnétaarn nHpnaums
HUHT KyTWUMaéTraH [apaxacu y3rapmac Hapxnapga Taxaun
KMnMHaW. KUwnok xykanuruaa snnm MaxcynoTtu nwnab ymka-
Pyl XaXMUHWHF YCULL CypaTnapura apuwmvLAa eprapHUHD
MEnMopaTnB XONaTvHN AXLKaLl, XOCUMAOPNVKHUHE OLLWLLIW,
CyB TeXaMKOp TexHomnorvsnapgaH camapanu dgonganaHui
Ba Oollka omunnap Myxum axamuat kach atagu. KOkopuaa
KeNnTMpumnraH nporHo3 Kummatnapra apuwmw ydyH 1-xag-
Banja KenTupunraH cyB pecypcrapy MUKOOPUHWUHT Y3 eTap-
nm  xucobnanmanou. Avnnap gasommaa amanra oWwMpyUnraH
TagkuMkoTnap Ba xucob-kMtobnapra acocnaHraH xornga Kul-
10K XYXKanurn MaxcynoTrapuHi eTULLTUMPULL yYyH capdonaH-
raH cyBnapHu TexHomnoruk kaprtara [18] Ba O.PamasaHos [19,
20] Ba GollKanapHUHI UNMUA TaaKUKOTNapuaa KenTupunraH
ycnybnapaaH doriganaHraH xonga xucobnanam [13, 21, 22,
23]. XyoyoHWHT Kyn AWANWK CyB pecypcriapu ypraHunranaa,
BOXaHWHI CyB BunaH TabMuHnaHraHnmrn 65-85 donanu Tawwu-
KM ST ONAVHIY TagKUKoTNapaa aHvknaHraH agu [5, 8, 17].

Annn xyoyaomi Maxcynot vwnad YnmkapuLl xaxkmura Moc
paBuwaa 2030 nunrava GynraH gaepga CyB pecypcrapura
6ynraH TanabHuHr opTuwmn Tabunii xonaup. CyB YeknaHraH
pecypc aKaHNUrmHu nHobarra onraH xonga cys MmaHb6anapvHm
OoluKapvLwaa sHrda éHaallyBrnapHn amanra owmpuL Tanab
ataam [24]. CyB pecypcnapu xaxmu kamanvwumra 6ofnvk pa-
BMLLAA CYB pecypcnapvaaH camapanu, Texab-teprab donga-
NaHuLW, KNUM y3rapuinapura mocnawumil 6opacuga amanvn
VLLNAaPHW KEHranTupuLLra SKUH Kenaxakaa abTnbop Kyvasau.

KopakannofmuctoH PecnybrnvmkacuHuHr caHoat canoxusaTu
puvBOXMaHWWKM GunaH Gupra KULWMOK XyXanurn maxcynoT-
napuHu KaWTa uvwnaw, Kagoknail Ba KypuTULL OpKanu 9Kc-
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CYB XYXXANUIM UKTUCOAOW BA EP PECYPCIAPUAOAH ®OWOANAHULL

nopT MMKOHUATNapu keHrasgu. LWyHuHroek, Xopasm Buno-
ATUHUHT caHoaT CarloXUSTUHU PUBOXNAHTMpULW Gopacuaa
amanra owwvpunaétraH Ty6 ucnoxotnap Kenrycu nasprapaa
Y3UHU HAMOEH 3TULLIN MYMKUHIUMN XMCOD-KUTOD HaTwxanapu-
42 XaM KYPUHULLK MyMKVH. MUHTMKaZa xusmar KypcaTuil Ba
TYPV3M COXaCWHV PUBOXKITIAHTUPULL UCTUKDONNN NyHanuLunap-
JaH xvcobnaHagn Ba 6y 6opaga gaenat gactypnapv uwwinab
yKMnNM6 amanuétra Tatouk atunmokaa. LUy 6owuc, nktucoguét
TapMOKMAaPUHUHI Gapkapop pUBOXMAHTUPULLIA TabCUp STYBYM
acocuii oMun cudataa, cyB peCypCrapuHUHL MKTUCOANETHUHT
Gapkapop pvBOXMNaHWWMIa canbuin TabCUPUHM NacarTUPULL
Makcagra MyBoduk xucobnaHagu. CyB pecypcrnapu Taknmd-
WHWHr y3rapywn [ugpometeoporiorna UTU, Kyinm Amynapé
WTXB mabnymoTtnapura acocaH AMygapéHUHT Ky okMmuaarm
CYB XaXMWHUHT Y3rapuun (TysMYAUH MMapornocT MabilyMoTy
e
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5-pacm. AMyOdapéHuHe Kyliu oKuMuOa cye pecypcrapuaa
6ynzaH manab ea maksugh XaKMuUHUH2 y32apuwu, Miipo.M°

acocuga) xucobnaHraH (5-pacm). Ywby gnarpammaga cys 6u-
NaH TabMUHNaHWULL gapaxacu nacannd 6opuLiv TacBUpnaHraH.
Xynoca. XyayanapHuHr uwinab vymkapul UIMKOHUSITIIapu
nunaaH nuinra optvb Gopulm HaTUXKacuaa cyB pecypcnapra
6ynrax Tanab xam ycub 6opaétraHuHu Kypuw MyMkuH. CyB
6unaH TabMUHAAHWLL UKNUM Y3rapuiinapura kapab xap nun
Typnuya 6ynagu, an6atTa, NEkuH ypTada CyB OKUMUHWUHIT
kamannwm kenaxakga Opon AeHrvan atpoduparn xyaoyn-
napga kaTta Myammora auvnaHvwuvpad ganonat 6epagw.
2020 runrava 6ynraH AaBpAa CyB TaHKUCIUMMA MKTUCOAMETTa
KaMpoK Tabcup Kypcatum MymkuH, 2030 iunra 6opmb Tab-
CVp Kyramu oKopu fapaxaga Tyc onaam Aed antuil MyMKUH
amac. YyHku, cyB pecypcriapuHuHIr Kyn éku kamnuru Tabuar
nHbommaup. LyHpan 6yncaga, amanra olwmpunraH Mnmpuk
Xncob-kutobnap wyHaaH ganonat 6epaguku, 2030 rvnrava
6ynraH AaBpaa CyB pecypCrapvHUHT MAMIUK YpTada Xaxmu
2 km®raya kamanuuy, xap oup xyaya UKTUCOOMETU YYyH 3a-
pyp 6ynraH 1 km® mukgopgarM CyBHUHM MYKOTULL AeMaKaup.
BYHUWHI KMLWNOK xyxanury uwnab yYvkapuiivra Tabcmpu aca
kaTTa xucobnaHunb, HaTwxana, KopakannofuctoH Pecny6nu-
kacu Ba Xopasm BunosTnapuga etuwtMpunaguraH KULLINIoK
XyXKanuru maxcynotnapu xaxmuHu kapunb 13-18 dowusra
KuckapTupuwra cabab 6ynuwm MymkuH. ByHUHT yuyH KuLl-
NOK XY)Xanuru mMaxcynoTrnapuHu eTuLITUpULLIAa CyB TexaMm-
KOp TEXHOMNorvsinapHyu Kynnawra govp uvopa-tagbupnapHu
nwnab Ymkmw Tanab atunagn. Pepmep (AexKkoH) Ba Tamopka
ep aranapwHUHI MOnUSBUIA Kynnab-kyBBaTnall Ba Aasnar To-
MOHMAAH KULLIOK XY>Kanuru maxcynotnapu uwnab vnkapys-
ynnapvHu parbatnaHTUpULL MexaHU3MITapHU TaToUK KUMWLL,
MaBXyanapuHi TakoOMUNNALWTUPYLL Ba PUBOXIAHraH Mam-
nakaTnapHVHI UINFop TaxkpmbanapuHu Kynnawl opkanu UKTu-
COOMNETHM Bapkapop PUBOXKMNAHTMPULLIIA SPULLLL MYMKUH.
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CYB XYXXANUIM UKTUCOAQW BA EP PECYPCITIAPUAAH ®OWOANAHULL

YYT: 332.54:504.064.36

EP YYHACTKACUOA CEHCOPJIU HYETAPA BEJITUNNAPUHU
YPHATULW - EP HASOPATUOA KA®OJIATIIOBYU OMUII

K.P. PaxmoHo8 - u.¢h.H., doueHm
TowkeHmM uppu2ayusi 8a KUWJIIOK XyXafu2uHU MexaHu3ayusinaw myxaHoucnapu uHcmumymu
AHHOTauusa

Pecny6nuika ep dpoHanAaH okunoHa Ba Makcaanv honganaHuLLHN TalKum 3TULLAA ep KagacTpu axbopoTnapuHUHT cudati Myxum
YpYH TyTagu. Ywby xapaénaa MaBxXyd ep yvactkanapuga xosuprada amanuétaa Myxmum yerapa 6enrmnapuHuHr MyKnuru ep Kagactpum
axbopoT okMmMnapu cudatura canbui Tabemp aTMokaa. Makonaga ceHcopnyv Yerapa benrvnapvHy ypHaTuLl 3apypusiti UIIMUA Xuxat-
AaH acocnab 6epunraH, ynapHuHr 6enrvnapvHy ApaTuvll Ba ep yyYactkanapuaa YPHaTULLHWHE UIFOP YEeT an TapubanapuHu ypraHuL
acocuaa KpeaTus edumnap uwnab ymkunrad. byHaam katTa xaxmaar nwnapHmn 6axkapuil Basudanapu, UMW SHIAUIK, TaTouK aTUL
kynamu oun6 GepunraH. CeHcopnu yerapa 6enrvnapyHUHr amangaru xonatra Takkocnall acocua YHUHT adp3annuknapu Kyunparm
XycycusiTniapra Kypa amarra OLMPUIiraH: XTUMOUN-XYKYKUA, TalLKUIIMA MKTUCOOMN, MHHOBALMOH-TEXHOMOIMK Xuxatnapu. Makonaga
CeHcopnun Yerapa 6enrvnapuHn YpHaTULLHWHT UKTUCOAMI camapadopnuri pecnybnuka depmep xy>kanukanapu ep ydactkanapy mu-
conupa acocnab 6epwunraH. Pecnybnvkaga, xxymnagaH, TOLWKEHT BUNOATM dbepMep Xykanurnaa epgaH donganaHuwHuHT cudpatnm
HasopaTVHW TaLLKWUM 3TULLAA CEHCOPMU Yerapa 6enrmnapuHn YpHaTvLL camapagopnuri UNMnii-ycrnyoui xxnuxataaH acocnaHraH.

TasHuy cy3napu: ep kKagacTpu, ep y4acTkacu, ceHcopnu Yerapa 6enrncu, ep HasopaTtu, ep 6anaHcu.

YCTAHOBJIEHUE CEHCOPHbIX MEXEBbIX 3HAKOB HA
3EMEJIbHbIX YYHACTKAX - TAPAHTUUNHBIU PAKTOP IMNMPU
, 3EMEJIbHOM KOHTPOIJIE
K.P. PaxMoHO8 - K.3.H., ouyeHm

TawkeHmckuli UHCMuUMym UH)XeHepoe uppu2ayuu U MexaHu3ayuu cesibCKo20 xo3siicmea
AHHOTauus

B opraHusaumm paumoHanbHOro 1 LenecoobpasHoro NCnosib30BaHMs 3eMenbHOro hoHAa pecrnyornmkn ocoboe 3Ha4eHNE MMEET Kavec-
TBO 3eMenbHO-KagacTpoBbix MHGopMaumn. OTCYTCTBUE CEHCOPHbBIX MEXEBbBIX 3HAKOB OTpULIATENBHO BMUSIET HA Npouecc opMMpoBaHUs
MOTOKOB 3eMerbHO-Ka4acTpoBoi MHdopMauun. B ctatbe Hay4HO 060CHOBaHa HEOBXOAMMOCTb YCTAHOBKM MEXEBbIX 3HAKOB Ha OCHOBE
N3y4eHNs1 3apyBesKHOro OnbiTa BbISBNEHbI BO3MOXHOCTb Y HEOOXOAUMOCTb YCTAHOBIEHNST MEXEBBIX 3HAKOB Ha rpaHuLax 3eMeribHbIX
Y4acTKOB, Takke, NPeanoXeHbl KpeaTBHble MOAXOAb! K PELLEHVI0 AaHHOW 3afadu, yCTaHOBMEHb! 3a4a4qu, HayyHast HOBM3Ha U MacliTab
BHeOpEeHUsi Npeanaraemoit TexHonorMn. Ha ocHose cpaBHEHMUS! CYLLIECTBYHOLLMX METOAOB, NOAPOBHO pacKpbIThl MPEVMYLLECTBA YCTAHOBKM
MEXEBbIX 3HAaKOB B pa3pes3e CriefyLLmX acnekToB: CoLMarnbHO-NPaBoOBbIX, OPraHM3aLMOHHO-9KOHOMMYECKNX; MHHOBALMOHHO-TEXHOSOT -
YeCKNX. AKOHOMUYECKN 0OOCHOBaHa 3(PPEKTUBHOCTL YCTAHOBIIEHUS MEXEBBIX 3HAKOB A KAYECTBEHHOMO KOHTPOSIS 3eMIenonb30BaHus
Ha NpvMepe 3eMefibHbIX Y4acTKoB (hepMEPCKMX XO3SIUCTB B LIENIOM Mo pecnyonuke 1 B TallKeHTCKoM 06rnacT B YaCTHOCTM.
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WARRANTY FACTOR IN THE LAND CONTROL OVER THE
INSTALLATION OF THE SENSOR BAR ON THE LAND PLOT

Q.R., Rakhmonov - c.e.s., associate professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract

The quality of land cadastre information plays an important role in organizing rational and targeted use of the land fund. In this process,
the absence of permanent borders on existing land plots currently has a negative impact on land information flows. The article provides a
scientifically justified requirement for the installation of touch barriers. Creative solution have been developed based on advanced foreign
experience at creation of touch-sensitive markings and studying on land plots. The scope of such a large amount of work, scientific novelty,
and scope of aPp. lication have been disclosed. The advantages of touch-sensitive markers on the basis of the current state of affairs are
as follows: Cost; innovative and technical aspects. The article gives an example of republican farms. When establishing quality control of
land use in the Republic, including Tashkent region, it is economically scientifically-methodological to set up sensitive border markers with
the most effective and creative solutions on each land parcel.

Key words: land cadastre, land plot, touch boundary mark, land control, land balance.

Kupvu.u. Mabnymkn, x03upru KyHaa gasnat yerapanapu-
HVHI MaBxXyanurmgaH Oollka xonatnapga Bunositnap,
TyMaH, Wwaxap, Maxanna dykaponap NM1FMHM Ba ep yyacTtkana-
PVHUHT Yerapa Genrvnapy amanga Maexyn amac. Ywby xonat
3Basura MMHIMab ep KOHYHYMNUIMHK By3nnuil xonatnapw, Typnm
XV HU30nap, ep axbopoTnapuHUHI HOAHUKAUIX Ba ynapra 6yn-
raH WLWOHYCU3NUK, epaaH donganaHys4mnap ToMoHuaaH y36o-
LWMMYyanuk 6unaH maaoHnapHu arannaw kabu canbuii xapa-
€éHnap fasoM aTmokaa. [lyHé Taxpubacuaa ep Ha3opaTUHW JHT
Taxpubanu eunmmn xosupraya MaBXyd aMac dau. Tagkukotnap
LUYHW KypcaTaauKuy, 3HI pUBOXIaHraH Aasnatnapaa xaM ceHcop-
nu verapa 6enrvnapuaaH dorganaHuwl gapaxacu Mykammarn
amac (AKLW, Anoxus, LWeeumns, lepmanusa, Xuton Ba X.K.). Yoy

VHHOBALIMOH FOSHUHT aManuii e4umm 61uprHIM MapTa Y36eKCToH
MUCOMMAA XOPUIA 3TULL UMKOHWATK ApaTtunmokaa. PuBoxnaHraH
Aasnatnap Taxpubacuaa verapa enrmnapu maexya, aMmMo CeH-
copnu yerapa 6enrvnapu ynapaa xam >Xopui aTurnMara.
Pecnybnukamns ep coHam 44,9 mnH. rektapgaH mbopar 6y-
nmb, yHUHr 34,0 MIH. rekTapu KOpXOHa, TalUKWMoT, Myaccaca Ba
dykaponapra TakCUMOT KWnUHraH xonga donganaHwb KenvH-
Mokada. AMMO, ynapra GupukTvpunrad 6,5 MnH. ra sikuH ep yyacrt-
Kanapwv Yerapa Genrunapvcus xonataa dovganaHunvokga. Ha-
Twxkaga [lMpes3vgeHTMMU3 TabkugnaraHugek, “xomnapga Karbuin
Hasopart NyKnurn oknbatnaa cyropunaauraH epnapHu depmepnap
Ba boLuKa MmyTacanam paxbapnap TOMOHWAAH COTULL, y3boLlummMya-
vk Gunax srannab onuil Ba TanoH-TapoX KUMULL xonatnapu, ad-
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ECONOMICS OF WATER MANAGEMENT AND USE OF LAND RESOURCES

CYCKM, 4AaBOM 3TMOKAA... YHYMZOP eprapH/ COTaéTraH, HOKOHYHUI
Tapsga ym-xon kypub onaétraHnapra HucbataH kaTbuii vopanap
KypaguraH Ba KOHyHun 6axo 6epagurar BakT kengun” [1, 2].

Ywoby kamumnuknapHu Gaptapad atvwga ceHcopnu derapa
GenrunapmHm GupnHym HaBbaTda hepmep Xxyxanvknapu Tacappy-
dmaar ep yqactkanapura YpHaTuLL ep KOHYHYNIUIUHU MXKPOCUHN
kacbonatnaiuga SHr acocuin omun xucobnaHaaw. [emak, epaaH
donpananuwira ong axbopoTnapHN LWaknnaHTupuwaa, ep kagac-
TPY Xy)OKaTnapuHU ULLIOHYMK, XaKKOHWIA Ba Te3kop ycnybnapaa
nctebMonYmMnapra eTkasvil acocuga KaTbuil Has3opaTHU XOpWii
aTUWAA CeHcopnu 4Yerapa OenrunapviHM KOpum atuwaa YTkup
AXTUEX MABXKYOSUIMHN 3bTUPOMD 3TaMus.

Apabuétnap Taxnunu. Ep kogekcu ep yvactkanapu dera-
panapviHn ypHaTtuw 3apypusaTt 39 Ta xonatAa y3 akCUHW TonraH
[3]. Ammo, ByryHrn kyHga Pecnybnukaga daonuat ropuTaéTraH
6apua eppaH dorpganaHyBum cybbektnapra GuUpuKTUpUTaH ep
yyacTkanapwv TasiHy Yyerapa 6enrvnapura ara amac. PuBoxnaHraH
nasnatnap Taxpubacu (Bosqued C. B., J. B. Preysler, A.A.Bapna-
moB, C.A.l'anyexko, C.H.BonkoB) aa yYerapa Genrvnapu maexya,
amMMO CceHcopnu Yerapa benrvnapu ynapaa xam Xopui aTunmaraH
[4, 5, 6]. Ywby myammMOHu eunLl ycryoum xnxaTtaaH gakat vera-
pa Genrunapura 6ynraH axTWéX Ba yrMapHUHT axamusiT dakart
MEBEPUN-XYKYKUIN XyxoKaTrapaa y3 akCUHM TOMraH, aMMO XOpui
aTunmaraH. Ywby Mmyammo amanga xo3vipya unmuii-ycrnyouin sa
amanuii xmxataaH (C.Asesbaes, A.C.YHeptosuukuin, A.K.Bo3opos,
3.C.AbgynnaeB) Tagkuk aTunmarat [7, 8, 9]. Mpodeccop A.C.Yep-
ToBMUKMI Ba A.K.BasapoBnapHuHr abTnpod atuwmya, “Ep kagac-
Tpu axbopotnapu aeb, AaBnart sroHa ep POHAVMHUHT MUKOOP Ba
cudpat xonaTu, YHUHI acocuin Toudanapu Ba Tapkmbuin kucmnapm
TyFpycMgary MabiyMOTNapHM Maxcyc (kagactp) Kypcatkuynap
mMaxkmyacu TywyHunagn” [13]. KOkopuaa kang atunraH agabuét-
napga ep y4yacTKaCUHWHI Tabpudu, LIaKInaHTUpWLWL TapTuo-Ko-
naanapv atpodnuya épuTunrad. Tagkukotnapga myannudnap
TOMOHWMAAH ep yyacTkacura ouf yerapa GenrunapuHn MaBxyg
OyNULIM WapT 3KaHMUMM Xam kalg atunrad. AMMO, ynapHu yp-
HaTuLW TapTMbu, ad3annuknapy Ba MKTUCOAWMN camapagopnuri
TagkvukoTnapaa y3 akCuHU TonmaraH.

TapkukoT ycnyou. Kyingarn myammora oug MHHOBaLMOH EH-
JoLuysnap acocuaa Yerapa 6enrvnapuHn YpHaTULLHN XKXOPUA 3TULL-
HUHT XYKYKUR-VDKTUMOWI, TaLUKUIMA-MKTUCOOMN, UHHOBALMOH-TEX-
HUK ad3annuknapu Ba TagbVPHW XOpWUI 3TULIAAH KyTunagwraH
WKTUCOOMIN caMapafopivK HaTuxanapy Tagkuk kunuHrad. Jemak,
ep yyacTkanapura CeHcopnu uerapa GenrunapuHv ypHaTuw yc-
nyénapuHn mwnab yvkuw, ep Tomdpanapura oug yvactkanapga
CVHOBLAH YTKasuLL Ba pecnybnuka Mukecuaa >opui aTuw bynmua
TagkvKoTnapHu onmb Gopul 3apypaTHu 3bTUPOM aTUNaau.

Okopuagarn xonatnap MyamMMOnapHu xan aTuwaa Kyiugaru
Ba3udanapHu eunw 3apyp aeb xmcobnaHagu:

- ep yJacTkanapura ceHcopnu yerapa 6enrvnapuHmn ypHaTuLu
3apypUsSITUHU UNMuUiA-ycnybun acocnaiy;

- MaBXyd XonatnapHu Taxiaun 3TULL, UL XXKMUHU Benrmnaly,
ynapH1 amarnra oLUMpULL 6OCKUYNapUHM UMW acocrnalw;

- yerapa 6enrunapu yHKUMSNAPUHK, XOPUIA 3TUL camapa-
OOPNVMMHKW, ep KagacTpyHWU IopuTUWAa ynapaaH donganaHui
KynaMuH1 aHuknaty;

- Yerapa GenrunapuHu Gapya ep Toudpanapu 6ynnua ep
yyacTkanapuga ypHaTULLIHM XOpUI 3TuWw Bynnya unmMun-ycny-
6ui TaBcuanap nwnad YnKuLL.

TOLLUKEHT BMMOSITU MabMypuii TymaHnapu xygyauaaru 6apya
ep yvacTkanapu TagkmkoT obbekTu cudaTtnaa TaHnad onuHraH.
MoHorpaduk TagkukoTnap Knubpaii a Ypra Unpunk TymaHnapu-
narn ep Toudanapu Tapkubugarn xapaktepnu ep yyacrtkanap
mMuconuaa 6axapunraH.

TapkuMKOT HaTwxanapu Ba Taxnunnap. Ep yvactkanapwvra
CeHcopnu Yerapa benrmnapuHu YpHaTuLw acocuga ep KagacTpuHm
topuTULLra oML WKTUMOWA-UKTUCOAMN, TaLLKUIMA-XYKYKUIA Ba TeX-
HOSMOTVIK >XapaéHnap TaaKMKOTHUHI MaB3ycuaunp.

TaOKUKOTHUHT UNMWUA  SHIMNUMM  Kyhndarunapgad mbopart:
XOPWXKUIN Taxkpubanap Ba TEXHONOrmsnapHu ypraHuw acocuaa
V3bekuctoHaa ep ydacTkanapura ceHcopnm derapa 6enrvunapu-

HU  YPHATULLHUHT  WXXTUMOWN-UKTUCOONW, TaLLKUIUA-XYKYKUA Ba
TEXHUK XUXaTNapvHU WHHOBALMOH Ba KpeaTuB EHAallyBrapHu
unmuii-ycnybuin acocnall, ep kagacTtpu Xyxokatnapu Ba axbopor-
NapvHU UWOHYNK, waddgod Ba XakKOHUNAUIMHU TabMUHNALIHN
KadhonaTnoB4n KpeaTuB edMmapHu nwnab Yukuw, Yerapa 6en-
rmnapu acocuia epgaH donganaHuwga kaTbyin gaenar ep Tysul
Ba ep kagacTpyu Ha3opaTWHM YpHATULL Ba MMNNUK ep GanaHcuHm
KyHOANVK Aapaxacuaa pUTULLHN UNMUA — ycrnybuii acocnatu.

Pecnybnukagarvn 6apya BUnosT, TymMaH, Lwaxap, axonu siwa
NyHKTNapy Yerapa GenrunapvHn YpHaTULL ep MOHUTOPUHIUHKA CU-
daTnHu owmpuLaa kadponartnosym aroHa omun aeb xucobnaHagw.
Ep yyactkacy yerapa 6enrunapvHi ypHaTvLw Ba TUKMaLWHW aman-
ra owwmpuw Pecnybnvka ep 6anaHcu, Munnuii ep xucobotun Ba ep
doHaura ovg Gapya xy)okatnap (MabnymoTnap)Hu cudatHi xam
oLumMpuLUIra Xxm3mart kunagu. byryHr kyHaa Ba sikuH 10 Aunnuvk kena-
Xakda KagacTp coxacuaar UnfFop MHHOBALIMOH Ba KpeaTuB ed4vM-
nap Knactepnu ep KagacTpuHW TalLKu 3TULL Ba XXOpPWUI aTuLLaa
ceHcopnu Yerapa benrunapuHy ypHatiwaa aeb unvHagn.

TowwkeHT BUnosTuaa kapuind 500 MuHr epaaH donganaHys-
ynnap Ba 550 MUHr ep yyacTtkanapu maexyd. Knbpaw tymaHu-
Aa ep yvacTKanapuHUHr COHM 42,2 MUHIHW TaLLKWN 3TraH xonaa
6uTTa Maxanna dgykaponap WWFMHW Xyayauga yptada 2,5 MuHr
ep yyactkanapv MaBXyanuru aHuKnaHraH.

Mabnymku, xo3uprv KyHaa gasnat YerapanapvHi MaBxyanu-
rmaaH Gollka xonatnapda BUMOSiTap, TymaH, Luaxap, maxanna
dykapornap WWFMHWM Ba ep yvacTkanapuHuHr Yerapa benrunapu
amanga maexya amac. Ywby xonat aBasura MUHrab ep KOHyH4M-
MMMHKM By3unuLmn, TYpn Xun Hu3onap, ep axbopoTnapuHUHT HO-
aHVKNUrn Ba yrapra 6ynraH UWOHYCK3MNKWK, FOPUAMK Ba XMCMOHUI
Lwaxcnap TOMOHMAAH ep MangoHNapuHu ysdolmmyanuk éunaH
HOKOHYHWUIA arannail kabu canbui xxapaéxnap gasom aTMokaa [2].

Y36ekuctoH 2018 iun 1 aHBapb xonatura 44896,9 MuHrra ep
¢oHaura ara. Ywoby mangoHHn 34050,1 MUHT rekTapu KOpXoHa,
TaLLKMIOT, Myaccaca Ba dykapora TakCMMOT kunuHraH. KonraH
10846,8 MuHr rektap gaBnaT 3axupa epriapu xucobnaHagw.
donganaHuLL y4yH TakcumnaHraH ep donamnaa 6 MrH. ra siKkuH
epaaH doraanaHyBun cyobektnap aonusT opuTnb Kenvokaa.
YnapHuHr Tacappydwvaa 6,5 MrH. JaH opTUK ep yYacTkacu MaB-
Xya, yprada ouTTta Bunoat (Wwy >xymnagaH KopaknanofucToH
Pecnybnukacu, Ba TowkeHT waxpu)aa 430,0 muHrtTa, butra Ty-
MaH (waxap) aa 30 MuHrTa, 6up Maxanna dykaponap nFrMHuaa
4300 Ta eppaH honganaHyBumn cyobekT chaonuat toputagm [10].
Pecnybnuka 6yivya Gapya ep yvacTtkanapuga (ep tToudanapwu
6ynnya) ceHcopnu yerapa 6enrunapvHu ypHatuw ad3annvkna-
pu Kyrngary nyHanuwnap kecummnaa y3 akcuHu Tonagu:

XYKYKUn-mxrumoun adpsannuknap

1. EppaH chonpganaHysum cybbektnapra OMpuKTMpunraH ep
yyacTkanapu MangoHnapuaaH oonganaHuil XyKykuHU TYIINK Xu-
Mosinall UMKOHUATY sipaTtunaau.

2. Kyn kaBatnu ywnap LuvpkaTtnapu, Xycycun KopxoHanap,
KMYMK Ba ypTa OM3Hec Tagbupkopnapu, KylwMa KopxoHanap Ba
bolka epaaH donganaHyByiv cyObeKTnapHuUHr paxbapnapuaa
aranuk Xnccu Ba MacbynusaTn Kydasau.

3. Xap 6vp epaaH donaanaHysym cyobekT paxbapuaa epra ara-
IUK XMCCU Ba MLLOHY TylFycu LaknnaHmb Gopaagw, ynapga verapa
GenrynapvHv YpHaTuULL 3apypusiTi Ba aXTUEXM Nango 6ynaau.

Tawknnun-nkTucoaun acgpsannmknap

1. EpoaH dhoiganaHuiHi Talwkun STUWL TaaAdUprapuHM aHuK,
MLLOHYNM MaHbanapra acocrnaHmb YTkasuLl UMKOHUSATV Nango 6ynaaw.

2. CeHcopriv Yerapa GenmnapuH1 ypHaTULL Xapaxkatriapy 6enmnap-
CvI3 Xorarra TakkocrnaraHaa 2—3 6apasap camapa 6epuLLIin Kysaturiaam.

3. Ep kapgacTp xy»okatnapuHu gaenar xv3martnapuy Tusummuaa
congananmw cudpatn Tanab gapaxacura Kytapunagu.

4. Ep yyacTkanapuHWHr KagacTp nacrnopTUHW XOpun aTvwiaa
VLLOHYMN Ba XaKKOHUIA MabrymoTnap bunaH TabMUHNaHaan.

5. Yerapagow epgaH donganaHysynnap TOMOHUAAH Ty3u-
nagurad “OanonatHoma” Tabcupuaa yerapanapHu “Oyau” xo-
natnapuv KECKvVH kamasign.

6. EpgoaH dhonganaHyBym cyObekTnapHUHN epaaH doonaanaHni
PENTUHMMHY aHMKNALLAa XakKkoHWUI éHpallyBra apuLLInnaan.
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CYB XYXXANUIM UKTUCOAQW BA EP PECYPCNAPUAAH ®OWOANAHULL

7. Y36ekuctoHaa ep 6030pUHY TALLKUMNIA-XYKYKWI Ba UKTUCOAUIA
XuxataaH puBOXKIaHuLLIMra acocuin MaHba 6ynmnd xmsmar kunagu.

8. Ep kagacTtpu axbopoT TabMVHOTMAA MabilyMoTiap okuMmuaari
anvallys UHTErPaLMSACUHW TALLIKUI STULL UMKOHUSTIIApY SpaTtunaaun.

9. Pecnybnuka ep yyactkanapvga verapa 6enrunapuHm xo-
pui aTUW reopesuns, kaptorpadus, ep pecypcnapuHun 6Goluka-
pvLL, ep MOHUTOPUHIU, reonHdopmaTrka, Aasnat Kkagactpnapu,
ep XYKyKu Ba ep kagacTpu coxanapviHW YRFyHnall 3aHXupuHu
MyCTaxkamnalura Xxm3mat Kunagu.

10. Ep kapgactpu axbopoT TabMWHOTVMHM ONTMMannawl Ha-
TmKacuga pecypcnap TakcumoTu, YnapHuWHI epgaH dongana-
HUWAdary ysapo Tabcupu, mMakbyn npornopuuscu Ba camapanu
GoLLKapULL MMKOHWSATApW Kyvasau.

11. Ep kapactpy axbopoT TabMWHOTUHU Xydyaui (maxan-
nuin) Ba Aaenat OolwkapyBuaa xamga epAaaH doviganaHuwHn
camapanu Hasopar KunuLl, ep kagactpura oug axbopotnapuHu
onuw cudpatu opTaau.

12. Yerapa 6enrunapuvnm ypHatu 6yinmya MHHOBALMOH FOs1 Ba
METOAOMNOMK nnaHManapHy Myctakvun lasnatnap Xamagyctnmrm
Ba OolKa AaBnatnapra ep kagactpu axbopoT TabMUHOTUHU pu-
BOXTaHTMPULL MaKcaanaa 3KCMopT KUMMLL MMKOHUATN SpaTunagu.

MHHOBaUMOH-TeXHUK adh3annuknap

1. OpoH, GPS, anekTpoH TaxeoMeTp Ba Oollka reofesuk
acbobnapgaH ovaanaHnl camapagopnvri opTaau.

2. Ep sranapv Ba epgaH domnganaHyeym cybbektnapra ep
YHYaCTKaCUHUHT OHMavH XOnaTUHN HaMOEH 3TYBYM SNEKTPOH Aac-
TYpPHU MOBWN TenedoHura ypHaTul acocmaa KysaTull, Hasopar
KWUINWLL, MabrymMOT ONnuL, 3yaAnuk 6unaH 3apypuin uwnab yvka-
pvLW TagdupnapvHn amanra owmpu MyMKUH 6ynaam.

3. Ep kapacTpu xyxokaTnapuHuHr Ba axbopoTnapHuHr cuda-
TV opTagu.

4. Ep yyacTkacuga xxounawuraH 6uHo Ba MHLWOOTNap xonatu-
HY (KagacTp pakamnapu, ApoHnap épaaMuaa ) Ky3atuil UMKOHU-
ATV ApaTunaau.

5. Yerapa Genrvnapu épgamuaa ep y4YacTKaCWHUHI riokarn
XovnallyBKu TyFpucuaary MabiymoTnap acocuaa yHaaH donga-
NaHuWw camapagopnurin optagu.

6. Ep yyacTkacu yerapa 6enrunapu xonaTvHU OHnawH T1au-
MuAaa Hasopar KUnNuw UMKOHWUATY SpaTunagu.

7. TymaH (waxap), Bunosit, KopakannornuctoH Pecnybnvkacu
Ba TOLUKEHT Wwaxpu ep GanaHCuMHM Ty3uliga ULIOHYMM Mabhy-
MoTnap 6unaH TabMuHNaHagu.

Hatuxanap. CeHcopnu yerapa 6enrunapuHmn xopui atuLl
ep Tondanapwra Ba epgaH dornganaHysun cybbekTra MaHcy6-
nury, Yerapagow epgaH doviganaHyBYMnapHi aHuknail, gon-
AanaHuwl Makcaaw, ep y4acTkacu MangoHn Ba kKagacTp pakamu,
€p ConufKn cTaBkacw, ep pecypcrnapuHu 6olukapui, ep Ty3uwl, ep
MOHWUTOPWHIN TagbupnapuHu yTkasuw Ba epaaH donganaHuil-
HY Ha3opaT KUNKWLL Kabu TalKUnnii-ukTMCOAMIN Ba TEXHUK KypcaT-
KMYNapHUHE MLLOHYM TU3MMUHMK sipaTulura acocui bupnamuu
MaHba 6ynnb xuamart kunaagu. Kyivpgarn pacmaa ep yvactkana-
pvra ceHcopnu yerapa 6enrunapviHv ypHaTuL Ba YHUHT acocui
yHKUMANApK akc aTTvpunraH (1-pacm).

1-pacmpa kawg atunraH ep yvactkacuga ypHaTunraH dvera-

Yerpazom epaan
(oitnananysunIapHu
XYKYKHi XUMOsTALI

Kaonati

Ep y4acTKaCHHHUHT TasH4
yerapa benrucn
cudarnma

Epnan (oitnanasnm
MaKCa/H (MXTHCOCTHK)HH
AHHKIOBYH OMHT
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Ep yuacTkacuun ep
TOH()aCHra MaHCYUTHK
Genrncu

Ep yuactkacHHHHD
KaZacTp paKaMH aHHKIALI
HUMKOHHATH

1-pacm. Ep yuacmkacudazu ceHcopsiu Ye2apa
6eni2unapuHuHe yHKyusapu

pa 6enrnnapuHUHT yHKUMANapUHN KEHT KampoBnu 6ynnb, ynap
XymnacuaaH ep y4acTKaCUHUHE XOWnallyB ep yyacTkanapura
CeHcopnu TasHY Yerapa 6enrmnapuHn YpHaTULLHWN XOPUA STULL-
HVIHI HaTWXaBWIN KypcaTkMynapu Kynmgarnya aHmknaHagu:

1. ButTa ep yyacTtkacu yuyH yprada 3 Ta ceHcopnu verapa ben-
MMCU YPHATULL MYMKUHIUIA aHWKNaHraH. Arap utTa verapa oenru-
CUHW YpHaTULW ypTada knimati 50 000 cym Gynca 6utTa ep yvacTt-
kacu yuyH 150 000 cymHM TaLkun aTaan. TOLKEHT BUNOSTY Byiinya
ywby mukgop 75 mnpg. cym, Pecnybnuka 6ynmya 1 TpnH. 50 mnpg.
CYMHM Tawkun atagun. Anbatra, OyHaan xaxmaary mabnarHu aas-
nat bropkeTn xycobraaH axpaTv MyaMmMocy MaBxyqd. Yoy my-
ammoHn Pecnybnukaga daonuat topuTtaétraH depmep Xyxanumk-
napvaa TaTbuk aTuL Tesda Y3 camapacuHu Gepulun Kysatunagu.
Mctukbonaa Pecnybnvika 6yinya ep yyactkanapura xamu 19 M.
500 muHrTa Wy xxymnagaH, depmep xyxanuknapuga 483 mMuHrTa
ceHcopnu Yyerapa 6enrvnapuHm ypHatuw 3apyp 6ynagw.

2. TapkukoTnap kypcataguku, xap oup depmep xyxanuru
Yerapanapugarv HoaHvknvknap asasura yprada 0,1 rektap aKkvH
eprapu ep xucoboTnapuaa akc aTTupunmanaun. Hatwkaga 14,6
MUHr/ra cyFopunaguraH epaaH OfnvHWULWIW MYMKUH OynraH snnu
MaxcynoT (14600 mMuHr ra x 1 MiH. cym) 14,6 Mnpa. CyMHW TaLwl-
kun atagun. [lemak, yerapa 6enrunapuHn ypHaTuLl aBa3ura xap
nmnu 14,6 MnApg. CYMvK KALLMOK XY>Xanurn MaxcynoTnapuHu
eTULITUPULL MMKOHMATK Nnango 6ynaaun. 2017 un sakyHn 6ynnya
depmep xyxanuknapuga 153,5 ra cyropunaagvraH epnap dera-
pa GenrvunapuHUHr NyKNurn okmbatnaa kateuin HasopaT Gynva-
raHnurn cababnu (153,5 ra x 5 mnH.cym ra) 767,5 MnH. cymnuk
KWLLMOK  XY>Kanury MaxcynoTiapuHW  eTULITUPULL UMKOHUSTU
6ynmaraHnuru aHuknaHraH. Pecny6nvka 6ynvya gana Tomopka
ep yyacTkanapu coHun 2018 nmn 1 saHBapb xonatura 558373 TaHu
Tawkun atagu. Ywby xonatnapaa xam yerapa 6enrnnapucus ep-
AaH donganann okmbatnaa ep KOHyHUMIUTMHUHT By3unuium,
HOKOHYHMI Kypunuwnap kabu 6enrmnaHraH makcagnapcus epra
aranvik KUnuL Kysatunmokaia.

3. 2007-2017 nvnnap gasoMuaa yprada xap uvnu 3 MuHrra
ep KOHYHUMIUrMHW By3uLl xonatnapy aHuknaHan. Xap oup xonart-
HU Taxun KUI1LL, HOKOHYHUI XapakaTiapHW XyxokaTnaluTupuLL,
Yyopa KypuvL kapopurapu Ba ynapga Kypcatuinrad Kamyunuknap-
HM BGapTtapad aTuw xapaxatnapura 120 000 cym = 360 MNH. cym
capcraHnwmn  aHuknaHraH. Pecnybnukaga doviganaHunaéTran
nynnap, CyFopvLL Ba 3MeKkTp TapMoknapu kabu nHLwooTnapra Te-
rawnn myxodasa soHanapuga ep yvactkanapuHuHr verapa ben-
rMnapuHn MaBxXyn amacnurn okmbatnaa 200 MuHrOaH optuk ep
KOHYHUYMIUrHM Bysunuw xonatnapu (200 muHrta x 120 MUHr cym)
24 mMnpA. CYMUK Xapaxkatnap 6ynuim akcnepT Taxnunnap Hatu-
Xacviga KysatunraH. Hatuxaga ep yvactkanapwaaH Makcaanu sa
camapanu conganaHuil UMKOHUSIT YerapanaHmb KonMokaa.

Amangarn 146 MUHr dhepmMep Xy>Kanuknapu yv4yH ceHcopnu
Yerapa Genrunapu ypHatunraHga ynapHuWHr coHu 438 muHrTa
6ynunb, xap 6utTa 6enrvHuHr ypHatuw Hapxu 50,0 MuHr cym Byn-
raHga (146000 ta x 3 Ta x 50 000 cym) = 21 mnpa. 900 MnH. cym
Xapaxat KunuHagu. OkcnepT baxonall HaTwxkanapura Kypa xap
ukknTa xonar 6yvinya (360 MnH. cym + 24 mnpa. cym) 24 mnpa.
360 MnH. cyMnuK 3apap eTkuaunaétraHu aHuknaHraH. ®epmep
XyXanuknapu Yyerapanapuaary HoaHuknuknap aBasura xap nmnu
ONUHMaK KONMHAETTaH KULLMOK Xy>XXanuK MaxCyrnoTNapuHWUHL KUid-
MaTu 14,6 Mnpg. CYMHU TaLLKUI KANULLK Xam Ky3aTusraH.

Xyrnoca Ba TaBcusanap. Tagkukotrnap Hatwkacuga dakat
depmep xyxanuknapu ep yvactkanapuga ceHcopnu yerapa 6en-
rMnapvHn ypHatuw asasura 21 mnpa. 900 mMiH. cymnuk mabnar
xucobura 1 nunga 24 mnpg. 767,5 MnH. cyMnvk MabnarHu Texal
WUMKOHMATU aHWKnaHaw. KOkopuaa kang aTunraH CeHcopnu Yerapa
SenrMnapvHn  ypHatiw acocuaarm WWKTUMOWA-XYKYKWIA, Tallku-
TNNA-NKTUCOAUIA Ba MHHOBALIMOH-TEXHUK TaaA0bupriapHu XXOpui aTuL
3Basura xapaxartnapHu 1 nunga konnaraH xonga y3ok Mmyggatra
ep yyacTtkanapugaH G6apkapop Ba Makcagnv donganaHv Tab-
MuHNaHagy. [emak, epgaH donganaHviHM HasopaT Kunuwaa
3HT KpeaTMB Ba MHHOBALMOH €4MM — ep yyacTkanapuaa CeHcoprm
Yerapa GenrmnapuHn ypHaTuLL acocnaa Ha3opaTHU TalLKMN STULL

xucobnaHaou.
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CYB XYXXANUIU UKTUCOAQW BA EP PECYPCIAPUAOAH ®OVWOANAHULL

YOK: 332.3

KATEFOPUU U KPUTEPUN YCTOUYUBOTO
3EMJIENOJIb3OBAHUA

A.C. Yepmoeuukul - 90.3.H., npogheccop, LLI.K. Hap6aee - PhD., douyeHm
TawkeHMcKuli UHCMUMymM UH)XXeHepoe uppu2ayuu U MexaHu3ayuu ceslbCKo20 xo3siticmea

AHHOTauus

B cTatbe M3y4eHbl CyLLHOCTb ONANeKTUYEeCKUX M SKOHOMMYECKMX KaTeropui M 3aKOHOMEPHOCTU pPasBUTUS YCTONYMBOTO
3eMIenonb30BaHNs, CNocoBCTBYHOLLME NMO3HAHMIO AENCTBUM 3aKOHOB Npupoabl 1 06LecTBa U BO3MOXHOCTU y4eTa ux B opra-
HM3aLMM paumMoHanbHOro U YCTOMYMBO-3hEKTUBHOIO NCMONb30BaHNs 3eMenbHbIX pecypcoB obLecTBoM. ViccnegosaHa opra-
HMYeckas B3aMMOCBS3b MEXAY PAaCCMOTPEHHBIMU KaTEropmsMn — pa3BnTme, CTabunbHOCTb, YCTOWYNBOCTb CUCTEM, MOLAEPHM-
3aLusa CUCTEM, MHBECTULMN U MHHOBALUUM — JAHO TONMKOBaHWE U COAEp)KaHMe KaXK4oW U3 HUX B CUCTEME 3eMIIENosb30BaHuS.
KaTteropun «moaepHM3aumsa», «MHBECTULMM» U KMHHOBALIMUY aBTOHOMHbIE, HE3aBUCUMbIE N KaxKaasi NPEACTaBsET CIOXHYHO
CMCTEMY COOTBETCTBYHOLLIETO YPOBHSI B 3KOHOMUYECKOW CUCTEME, B TOM YMCIEe B CUCTEME 3EMIIENONb30BaHus. B To xe Bpems
OHW B3aMMOCBSI3aHbl M B CBOEM OPraHN4eCckoM eaMHCTBEe 06ecnevmBatoT B LIENTOM NpoLEecc MogepHU3aLUnm CUCTEMbI, a B KOMIM-
neKkce ¢ AnaneKkTU4ecKon KaTeropnen «pasBmuTnE» - yCTOMYMBOE pa3BUTHE CUCTEMbI 3€MIIENONb30BaHNS. BbisiBNeHbl kputepum
KaTeropum 1 COOTBETCTBEHHO KPUTEPUMN CUCTEMBI YCTOMYMBOTO 3€MIENOSb30BaHUS. YCTAHOBIMEHO, YTO Pa3BUTUE CUCTEMbI 3EM-
Nenonb30BaHNSA MMEET LIMKITMYHbIVA XapaKTep No BOCXOASILLEN cnvpanu.

KnioyeBble cnoBa. kateropuu, pasButue, MOAEPHU3ALUSA, UHBECTULIMU, UHHOBALMS, CYLLHOCTb, 3aKOHOMEPHOCTb, CUCTE-
Ma, 3eMIenonb30BaHNe, yCTONYMBOE.

EPOAH BAPKAPOP ®OUOANAHULL TONDATIAPU BA
KPUTEPUATNNAPU

A.C. Yepmoeuukul - u.¢h.0., npogheccop, LLI.K. Hap6aee - PhD., doueHm
TowkeHm uppu2ayusi 8a KUWIIOK XY)KaJlu2uHU MexaHu3ayusiiaw MyxaHoucaapu uHcmumymu

AHHOTauusa

Makonapa xxamuataa ep pecypcnapuaaH 6apkapop-camapanu Ba okunoHa dovijanaHuilHm Talkun aTuiiaa Tabvar Ba xa-
MUSIT KOHYHITapy TabCYPUHM YPraHuLL Ba ynapHu xmMcobra onuvi MMKOHWHN 6epaaurad epnapaaH 6apkapop doraanaHuwHUHL
PVBOXITAHULL KOHYHUSATNIApW Ba MKTUCOAMI Toudanapu xamaa AnanekTuk Ma3myHu ypraHunrad. Kentupunaérran puBoXnaHuL,
MYbTaaunnuk, 6apkapopnuk, TMsumnap, TMsMMNapH1 MoAepHu3aumanaLl, MHBECTULIMA Ba MHHOBaLWS ToMdanapyuHVHI OpraHuk
XuxataaH OOFNMMKNUIY TaaKUK KUMNVHFaH, YNapHUHT epaaH hongananiil TManMuaarm Ma3myHu Ba u3oxm 6epunraH. Viktncognér
TM3UMKAA, XXyMnagaH, epaaH chonganaHumw TusMMura MyBodmk paemgaa “mogepHmsaums”, “vHBectuumns” Ba “MHHoBanums” To-
ncpanapwu anoxmaa, 6up-bupura 6ornmk GynmaraH mypakkad Tmanm xucobnaHagu. bup BakTHUHE y3uaa ynap 6up-6upm 6ofnmk-
nvKaa, Y3VIHUHT OpPraHuk XuxataaH axnutnurnga 6yTyH TMSUMHU MOAepHU3auusnaLl XXapaéHHn, AvanekTuk Toudanap unat
Ovpranukga aca “pyMBOXNaHUL” — epAaH doganaHu TUSUMUHUHT Bapkapop pUBOXIAHULLMHN TabMuHNanan. EpgaH 6apka-
pop doriganaHuw TM3MMmn Tomdpanapu KpuTepusinapmn Ba yHra MyBovK paBuLLaa TUSUMHUHT KpuTepusanapy éputunrad. EpgaH
dhoraganaHnL TUSUMUHWUHT PUBOXKITAHWLLIN AABPUIA ainaHuLL XxapakTepura ara 6ynvb, yHu ycyBun cnvpan Tap3uga benrunaHraH.

TasiH4 cy3nap: kateropvsnap, puBOXnaHuLLI, MOAEPHU3aUNs, MHBECTMLMANAP, NHHOBALUS, Ma3MyHU, KOHYHUSATU, TU3UM,
epaaH organanmil, 6apkapopnuk.

CATEGORIES AND CRITERIES FOR SUSTAINABLE LAND USE

A.S. Chertovitsky - DSc, professor, Sh.K. Narbaev - PhD, associate professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers

Abstract

The article examines the essence of the dialectic and economic categories and patterns of sustainable land use
development, contributing to the knowledge of the laws of nature and society and the possibility of taking them into account
in the organization of rational and sustainable-efficient use of land resources by society. The organic interrelation between the
considered categories - development, stability, system sustainability, system modernization, investments and innovations - was
studied and the interpretation and content of each of them in the land use system was given. The categories “modernization”,
“investment” and “innovation” are autonomous, independent, and each represents a complex system of a corresponding level
in the economic system, including the land use system. At the same time, they are interconnected and, in their organic unity,
provide the overall system modernization process, and, in combination with the dialectic category “development”, sustainable
development of the land use system. It has been established that the development of the land use system has a cyclical
character in an upward spiral.

Key words. categories, development, modernization, investment, innovation, nature, pattern, system, land use, sustainable.
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BegeHue. 3eMnenonib3oBaHne SBMSETCS BaXHeW-

e cocTaBHOM 4YacTblo Mpupogononb3oBaHus. O6-
LLeCTBO [Ansi CBOEr0 COXPaHEHWs M Pa3BUTUS BbIHYXOEHO
MCnonb3oBaTh 3eMefbHble pecypcbl. B LUMPOKOM MOHATUM
«3emnenonb3oBaHe — 3TO CoLMarnbHO-3KOHOMUYECKoe SIB-
neHune, pasBrBaloOLLEECS B COOTBETCTBMEM C AENCTBYHOLLMMM
3aKOHaMK pasBUTUSA NpUpoabl U obLecTBa», B bonee y3kom
— «OOBEKTUBHbBIA HEMPEPLIBHLIN MHOTOLIENEBON ynpaBnsie-
MbIli NPOLECC UCMONb30BaHUSA 3eMENbHbIX PeCcypcoB obLuec-
TBOM» [1]. 3emnenonb3oBaHne B 0OLWeCTBe NpencTaBnsieT
cobov ynopsiioHeHHOE B TOW NN MHOW CTEMNEHU U ynpaBnse-
MO€ MCMNornb30BaHWe 3eMerb, To ecTb cuctemy. Kak n Bcskas
cucTeMa, 3eMnenonb3oBaHne 3TO «... YNOPsSAoYeHHast COBO-
KYMHOCTb 31IEMEHTOB, HAXOASLLUMNXCS B OTHOLLEHMNSAX U CBA3SIX
Opyr ¢ Apyrom 1 o6pasyroLmnx onpegerneHHyto LenoCcTHOCTb,
eanHcTBOY [2]. Cuctema 3emnenonb30BaHus, SBNASCH ynpas-
nsiemou, npeactaenseT cobor CroxHy MatepuansHo-abc-
TPaKTHYIO CUCTEMY, BKIOYAMOLLYIO MOACUCTEMY 3EMESbHbIX
pecypcoB (MaTepuarnbHyl) ¥ NOACUCTEMY YNpaBIieHUs UC-
nonb3oBaHMeM 3emerb (abcTpakTHyto). CrNOXHOCTb CUCTEMBI
3emMrenonb30BaHns 00ycrnoBrneHa Takumy CBOWCTBaMu CuUC-
TEM KaK LIeNIOCTHOCTb €€ W €4UHCTBO, MHOTOYHKLIMOHAamb-
HOW ponblo 3emnu B obLiecTBe, hopmori cOBCTBEHHOCTU Ha
3eMmno, MHoroobpasnem OpraHu3aumoHHO-3KOHOMUYECKNX
dopM mcnonb3oBaHusa 3eMenb U ynpasneHus nvmu. Cucrtema
3eMI1enonb30BaHns SBMSETCA OTKPbITOM K BHELUHEW cpene
CMCTEMOM, cama SABSIETCA NOACUCTEMOW NPUPOAOoNosb30Ba-
HUS (Kak cucTeMbl bonee BbICOKOrO YPOBHS), KOTOpasi OKasbl-
BaeT onpefeneHHoe BO3AENCTBME HA CUCTEMY 3eMrenosb-
30BaHuS.

CutyauunoHHbIN aHanus. Cuctema 3emMrnenonb30BaHus
Y36ekuctaHa, B onpegeneHHon Mepe n3yyeHa n ocBelleHa B
crneuunansHon nutepaTtype, Hanpumep, [1, 3, 4, 5]. B HacTos-
Llee BpeMS B YCMOBMAX UHHOBALMOHHON 3KOHOMWKUN OHa S1B-
NsieTCA HeLOCTaTOYHO 3P(EKTUBHOM Kak B 3KOHOMUYECKOM,
TaK 1 3KONMOrMYeCcKOM acrneKTax MCMosfib30BaHNs 3eMefbHbIX
pecypcoB, TpebyeTcsi MmogepHM3aLmsa BCEX COCTaBHbIX Yac-
TEeN cuctembl. Y30EKMCTaHOM MognucaHa pesoniouus, npu-
HATas MeHepanbHo Accambrnieenn OOH 25 ceHTs6ps 2015
roga: «[peobpasoBaHne Hawero mupa: [loBecTka AHA B
obnacTtu ycTon4mBoro passutua Ha nepwog o 2030 rogax
[6] . Ansa ee peanusaumun KabuHetr MuHuctpoB Pecny6nuvku
Y36ekuctaH npuHsin nocraHoeneHne «O mepax no peanvsa-
UMM HaLMOHarnbHbIX Lenen n 3agad B obrnactu ycToMyYnBOro
pa3BuTus Ha nepuog 8o 2030 roga» [7]. JaHHOe nocTaHoBe-
HWe B MOMHOW Mepe OTHOCUTCS U K YCTOWYMBOMY Pa3BUTUIO
3eMI1enonb30BaHnsl, KOTOpoe B LEMOM C MpUpoaomnosb3o-
BaHMEM, SIBMSIETCA COCTaBHOW 4YacTbi0 3KOHOMMWKWM CTpaHbl.
YcTounBoe pasBUTUE 3eMIIENONb30BaHNSA, TO €CTb Nepexon
OT CcyLlecTByoLLen Mano adgeKTBHOM Mogenu K mMogenu
YCTOMYMBOrO 3€MIIENONb30BaHMsA onpeaenser Heobxoau-
MOCTb MPEeABapUTENbHOrO UCCNENOBaHNS OCHOBHbIX €ro au-
anekTUYeCcKMX 1 3KOHOMUYECKMX KaTeropuin. Kateropusi — ato
— «...Hanbonee o6LLMe 1 PyHOAAMEHTanbHbIE MOHATUSA, OTpa-
XatoLLme CyLLeCcTBEHHbIE , BCeobLLme CBOMCTBA U OTHOLLEHNS
SABMEHUN OEeNCTBUTENBHOCTM U No3HaHusA» [8]. MNpupogHas 1
coumnanbHO-3KOHOMMYECKasi CYLLIHOCTb 3eMJ1enonb30BaHus
npegycmaTtpvBaeT BblAeneHne ero AManekTu4eckmx n aKoHo-
MUYEeCKMX KaTeropuii. B uncne nepsbix - pa3suTue, ctabunb-
HOCTb, YCTOWYMBOCTb CUCTEM. OKOHOMMWYECKME KaTeropum
— 3T0 «... TeopeTunyeckoe (abcTpakTHOe) BbipaKeHNe OCHOB-
HbIX CTOPOH MPOW3BOACTBEHHbIX OTHOWeHuN [8]. N3yyeHune
[OManeKkTU4ecKMX U 3KOHOMUYECKUX KaTeropuii Heobxoammo
ONS NO3HaHUSA 3aKOHOB €CTEeCTBO3HAHUSA M 3KOHOMUYECKMX

3aKOHOB, OEWCTBYHOLMX B cdepe 3emnenonb3oBaHus, Ans
CO3HaTEeNbHOro UCMONb30BaHUS B C LiEMbIO OpraHnsauunm pa-
LUMOHamNbHOTO M YCTONYMBO-3(PAEKTMBHOIO UCMONb30BaHUA
3eMerbHbIX PECYPCOB OOLLECTBOM.

MeTtoabl. [Ina vccnenoBaHus MOCTaBEHHOW Npobnembl
UCMomnb30BaH METOZ CUCTEMHOIO MOAXOAA U aHaNM3a CroXKHbIX
CUCTEM, TaK Kak 3eMrienornb30BaHne B CTPYKTYPHOM U OpraHu-
3aLIMOHHO-PYHKLMOHAIIbHOM OTHOLLIEHUW NPeACTaBnsieT cobon
CMOXHYI MaTepuanbHo-abcTpakTHyto cuctemy. [lockonbky
YCTONYMBOE Pa3BUTUE 3EMIIENONb30BaHMSA OOLEKTMBHO pac-
CMaTpMBaETCS Kak COCTaBHasi YacTb pa3BuUTUSI MPUPOLOMNOrb-
30BaHNsl, 3KOHOMMKM K 0oOLLecTBa B LENOM, TO KaTeropuu
YCTONYMBOIO UCMONb30BaHUS 3eMerlbHbIX PEecypcoB MNpaBo-
MEpPHO BbITEKAOT U3 KaTeropuii o6LLEr0 pa3BUTUS, HO CO CBOEW
cneumdukon. PaccMoTpyM CyLLUHOCTb U KpUTEPUU KaTeropum
YCTONYMBOrO 3eMIIENONb30BaHNSA: Pa3BUTUE, YCTOWYMBOCTD,
CTabunbHOCTb, MOAEPHU3ALMS, MHHOBALIMS, MUHBECTULIUN.

Pa3Butne cuctem. Crucrema 3emMnenosib3oBaHus SBMsieT-
€A AMHaAMWYECKON, MOCTOSIHHO HaxoaMTCs B pa3BuUTUK, 3TO ee
COCTOSIHUE SIBMSAETCA OCHOBHbBIM M MOCTOSIHHbLIM, Pa3BUTUE MO-
XKeT ObITb Kak NMPOrpeccrBHbLIM, TaK U perpeccuBHbIM. [oaTomy
«pasBUTUE» ABMNAETCS OAHOM U3 BaXKHEWLLMX KaTeropuii cucte-
Mbl 3eMI1eNONb30BaHMsA 1 TpebyeT CBOEro n3yyeHus. Boobuue,
nog pasBuTUEM OOLLECTBEHHbIX CUCTEM MOHUMAETCS 3MEHe-
HMe ocoboro cneundunyeckoro xapakrepa, kotopoe, Oyayyu
OOHWM 13 BCEW MHOMOYMUCIEHHOW COBOKYMHOCTU M3MEHEHUN,
NpuBOAUT K OBHOBIIEHWMIO CUCTEM, WX CTPYKTYPHO-CPYHKLMO-
HanbHoro copepxaHus. «C ToukM 3peHust dounocopun mH-
hopMaLMOHHOW LIMBUN3ALIMN MOS «Pa3BUTUEM» NMOHMMAETCH
MpoLIeCC HaKOMMeHUs CTPYKTYpHOW MHdopmauun. Pa3sutue
paccMaTpyBaEeTCs B KOOpAMHATaX dHTPONUM — MHAOpMaLIMK,
roe nof SHTpPonuen noHumaeTcs Mepa becnopsiaka, a nog nH-
dopmaLmelt — Mepa ynopsi04EHHOCTY B KOOPAMHATaX YPOBHS
opraH13aummn nnu aesopraHunsaumm cuctemy [9).

Pasnuyalor 3BOMOLMOHHOE W PEBOMIOLMOHHOE BUAbI
pa3BuTUs. OBOMIOLMOHHOE Pa3BUTME MOCTENEHHOE, MpU KO-
TOPOM B €ro coepXXaHUn NPOUCXOAUT HaKoMneHme Konmyec-
TBEHHbIX U3MEHEHWI C NMOCTENEHHbLIM NEPEXOLOM NX B HOBOE
Ka4ecTBO, MPOUCXOAMT MOCTynaTenbHOe HernpepbiBHOE 06-
HOBMEHNe cucTembl, KOTopoe GasnpyeTcs Ha npegbiayLem
onbiTe. PEBOMOLMOHHOE pa3BUTME CUCTEM NMPOUCXOOUT CKaY-
KOooOpa3HO, B OTHOCUTENbLHO KOPOTKUE MPOMEXYTKM Bpeme-
HY U1, KaK NpaBuIio, CBA3aHO C JIOMKOW NpeabiayLLel OCHOBbI
CUCTEMBI.

B Hay4yHOI nuTepaType 3BOMOLMUS paccMaTpuBaeTcst Kak
«... COBMELLEHME MHOXECTBa 3reMeHTapHbIX MpOLLEeCcCoB,
HanpaBneHne KOTOPbIX, XapakTep B3aMMOCBSA3EN Mexay
H/MW MeHSIeTCs BO BpeMeHu. B koopguHaTax Takon 3Bo-
MOUUN CYLLECTBYET XMBas U HEXUBas NpUpOAa, YacTUYHO
nepBobbITHOE 06LLecTBO. OTO Tak Ha3biBaemasi eCTECTBEH-
Has asontoumsa» [9]. C nocTeneHHbIM HapacTaHMEM TEMMOB
COBEPLUEHCTBOBaHNS 0OLLECTBa Ha 3BOSMIOLIMIO CUCTEM BCE
bonbllee akTMBHOE BO3OEWCTBME OKa3blBAlOT €ro MbICHs-
lMe 1 TBOPYECKM OENCTBYHOLLME CYObekTbl, B pesynsrarte
Yero 3BOSMOLMSA MEHSIET CBOK CYLIHOCTb C €CTECTBEHHOMN
Ha eCcTeCTBEHHO-UCKYCCTBEHHY. poLecchl eCTecTBEHHOW
3BOMOLUUN N €CTECTBEHHO-UCKYCCTBEHHOW pasnUyHbl B Ka-
YECTBEHHOM OTHOLLEHUW, BTOPON B Gonbluelrt mepe noasep-
KEH BO3OENCTBMIO MbICNALWMNX U TBOPYECKM OEWCTBYHOLLMX
cybbekToB 06ulecTBa. [lepBbIi paccMaTpuBaeT [OEWCTBU-
TENbHOCTb HE3aKOHHOCOOOPAa3HON, BTOPOW - HanpaBnsieMbli
aKTMBHbIMK anemeHTamn [9]. B pganbHenwem «passutme»
KaK npoLecc, BCNeACTBME MHTEHCUMBHO YBEMUYMBAKOLLErOCH
BO3[IENCTBUSI HA HEr0 BHYTPEHHUX CWUMT CaMOW CUCTEMbI -aK-
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CYB XYXXANUIM UKTUCOAQM BA EP PECYPCNAPUAAH ®OWAANAHULL

TUBHbIX MbICIISILLUX Y4ACTHMKOB OOLLECTBA, NOMy4mo UCKyC-
CTBEHHO-ECTECTBEHHYIO CYLLHOCTb B OTNMYME OT npoLecca
€CTECTBEHHO-VCKYCCTBEHHOTO pa3BuThs. «B kayecTBe Takmx
CWI paccMaTpuBaETCs MblLLNEHVE N AeATENBHOCTL Y4acTHU-
koB. Takum o6pasom, Noa pasBUTUEM MOXKHO NMOHMMATb Cro-
cob cyLecTBOBaHUS MbILUMIEHUS] U MbICNEAEATENBHOCTH ...
Tak Kak Halle MbllneHne rnobanbHo, MbICIIEHHO Mbl BCcerga
MOXEM U OOIMKHbI YAEpX1BaTb paMKy 06beMItoLel 3Borto-
LUMOHUpYOLLEn cucTeMbl. [MockomnbKy pasBUTME COMPSKEHO
He TONbKO C MbILLIIEHUEM, HO U C AEATENbHOCTbIO, OHO BCceraa
NoKanbHO. YMHbIA NPUHLMN F06anbHOCTU MbILLMIEHUS U J0-
KanbHOCTN AEeNCTBUS («MbICNUTL rnobanbHO — AeNCTBOBaTb
nokaneHo») TpebyeT oxBaTa MbICIbIO CUCTEM, OOBEMITHOLLINX
Ty, Ha KOTOpYK HanpasreHbl Hawu gencrteusa» [9)]. «Pa3su-
Te BO3MOXHO TONbKO B OTKpPbITOM obLuecTBe. Ecnu pamka
3BOMIOUMN BMEHEHa HaM, TO paMKa pasBUTUSI BblbupaeTcs
KaXX[blM CyObeKTOM OeSiTENbHOCTM NoKanbHO U CUTYaTUBHO.
CyObekToM pas3BUTUS HE MOXET ObiTb BCE YENOBEYECTBO B
cuny cBoew TotansHocTU. CyGbLEKTOM pasBUTUSE MOXKET ObITb
yenosek, obLecTBO, pervoH, ctpaHa» [9]. C yyeTom pgedm-
HULIMN 1 CYLLIHOCTU KaTeropun «pa3BuUTUE» K €r0 OCHOBHbIM
KPUTEPUSIMUN CIELYET OTHECTMU:

- NCKYCCTBEHHO-3BOMIOLNOHHOE pa3BUTHE CUCTEM;

- OTKPbITOCTb 06LLEeCTBa;

- rno6anbHOCTb KPUTUYECKOTO TUMa MbILLIEHNS;

- NTOKanbHOCTb AeNCTBUS.

PasButne cucteMbl 3eMnenonb3oBaHUs 3BOMIOLMOHUPO-
Bano OT NPOCTbIX OOPM MCMNOSb30BaHMSA 3EMINN B NEPBOOLIT-
HOM O6LLECTBE [0 CMOXHbLIX CUCTEM B COBPEMEHHYH 3MOXY
WHOycTpranusaummn. B ycnoBusix, Korga KoHUENUnUst yCTonym-
BOrO pa3BUTUS MpeBpaTunach B OOLLEMUPOBYHO TEHAEHLIMIO
TpeboBaHuMs K opraHn3aLmmn paumoHanbHoro 1 3 deKTUBHOro
MCMNOSb30BaHNSA 3eMErbHbIX PECYPCOB CYLLECTBEHHO BO3pac-
TatoT. OCHOBHOW Lenbio AanbHENWero pa3suTms 3eMnenorsb-
30BaHUs sIBMsieTcst obecneyeHne pelleHns oByeanMHON 3aa-
Yu: MOBbLICUTH COLMANIBHO-3KOHOMUYECKYD 3(PEKTUBHOCTb
MCMNOSb30BaHNSA 3eMESb B OPraHUYEeCcKOn CBSA3U C YIy4lUeHu-
€M U COXpaHEHMEM KX IKONOMMYEeCcKOro COCTOSIHUSI, TO eCTb
OOCTWDKEHUS pearnbHON 3KOMorn3aumnm 3emMnenonb30BaHus.

Pa3BuTre 3eMnenonb3oBaHMs BKNIOYAET Takoe LeneHarn-
paBrieHHOe COBEpPLUEHCTBOBAHME €ro CUCTEMbI, M3MEHeHne
€ro CyLUHOCTW, CTPYKTYPHO-PYHKLMOHANbHOW OpraHu3aumm,
KOoTopoe 6Ga3upyetcsi Ha Hay4YHOM MO3HAHUWM POrnn 3eMNn B
obulecTBe; rmobanbHOM KPpUTUYECKOM OCMbICIIEHMN 3KOHO-
MUYECKMX CUCTEM, BKIOYas CUCTEMY NMPUPOAONONb30BaHUS
W, B YaCTHOCTU, M3y4aeMmylo CUCTEMY 3EMJIENONb30BaHWS;
NpVHLMNE NoKanbHOCTU OENCTBUIN C y4eToM AuddepeHumn-
POBaHHbIX MPUPOLHO-KIMMATUYECKUX M SKOHOMUYECKMX YC-
NIOBWIA TOTO UNN MHOTO pervoHa. Bce aTo TpebyeT nayuveHus
1 MO3HaHWS 3aKOHOB Pa3BUTKSA NPUPOAbI, B TOM YMCHEe Kpyro-
BopoTa (0OMeHa) BELLECTB B 3KOCUCTEMAX; COXpaHeHusi Ha-
naHca nuTaTenbHbIX BELECTB B NoYBax, BO34YLUHO-BOAHOIO
N 3HEPreTU4YecKoro; COBOKYMHOIO pa3BMTUS BCEX COCTaBsIO-
LLMX KOMMOHEHTOB NaHAWadTHbLIX 3KOCUCTEM; NpeaerbHOro
pocTa Npon3BOAMTENbHbLIX CUIT 3EMINN; pocTa HapoAdoHacene-
HWUS 1 y4eTa OEeNCTBUS 3aKOHOB B NMPaKTMKe UCMONb30BaHUs
06LLEecTBOM 3eMernbHbIX pecypcoB. [pu aTom Anst pa3suTus
3eMnenonb3oBaHusl, Kak 0O bEKTUBHOMO COLManbHOrO, 3KOHO-
MUWYECKOrO U 3KONOMMYECKOTO SIBMEHWS, KIKOYEBBIM YCITOBUEM
pa3paboTkn MHOXECTBa peLUeHuiA 1 nocreaytollero Bbibopa
N3 HUX KOHCTPYKTUBHOW MOZENW SIBMSIETCA OTKPLITOCTb 00-
LLlecTBa, HanM4ve nnpannuaMma B Hay4yHol 1 MPOV3BOACTBEH-
HOM cdepe 3eMNEeNoNb30BaHNS.

CTabunbHOCTb CUCTEM - BaxkHas Ux kateropus. [ns pas-

BMBaOLLMXCSA CUCTEM CTabUMbHOCTL ABNSETCSt HEOOXOAMMbBIM
OObEKTUBHBIM YCINOBMEM, B MPOTMBHOM Cllyyae pa3BUTHUE,
KaK 9BOJIOLMOHHbBIA MPOLECC MHOIOYUCMEHHBIX pa3HoHar-
paBreHHbIX U3MEHEHWI, MOXET ObITb pa3pyLUUTENbHBLIM ANS
HUX. «Ecnn «pasBuTue» NoHUMAaTb Kak npouecc LuerneHa-
NpaBreHHOro HakonneHus MHpopmaLmmn ¢ nocneaywmMM ee
yrnopsijodeHneM, CTpyKTypu3aLmeit, To ABe nocnenHue gasbl
yrnopsijodeHne M CTpyKTypu3auus obecneumBaeT npusee-
HWEe CUCTEMbl B HEKOE COCTOsIHME cTabunbHocTu» [9]. Cne-
[oBaTenbHO, NMPOLECChl YNOPSiAOYEHUS U cUcTeEMaTU3auum
MHGOpMaLMM MOryT paccMaTpuBaTbCs Kak 0ObEKTUBHO He-
obxogumble YCroBUS, KpUTEPUM CYLLECTBOBAHUS «CTabUIb-
HOCTU» CUCTEM KaK KaTeropuu.

B npupoge u obwectBe HeT abCoOMOTHO CTabuMMbHBLIX
cucteMm. CtabunbHOCTL cUCTEM KOnebneTcs oT MUHMMAanb-
HO HeobxoauMMON cTeneHw, obecrneyvmBaloLLel CoOXpaHeHue
CUCTEMbI, 10 MaKCMMalbHO BO3MOXHOW. [pn 3aTOM Makcu-
MarnbHas cTeneHb CTabunbHOCTW [enaeTr CUCTEMY >KecT-
KOW, TPYAHO afanTMpOBaHHOW K M3MEHEHUSIM, Kak B caMoii
cucteme, Tak 1 BHe ee. «CyllecTBoBaHue nobon cuctemsl
npeacraBnsieT Nub MUHUMANbHO HEOOXOAMMYHK CTeneHb
cTabunbHocTW. Takasi CTabUNbHOCTb B AUHAMUYECKMX CUCTE-
Max MOKOWUTCS HAa COBOKYMHOCTW HEYCTOMYMBbLIX paBHOBECUIA
Mexay cucteMoobpasyllmMMM U CUCTEMOpa3pyLLALLUMN
npoueccamny [9].

TakvM o6pasom, K Kputepusim cTabunbHOCT CUCTEM Mpa-
BOMEPHO OTHECTU:

- YNOpsifoYEeHHOCTb Y CUCTEMATU3aLIMS LierieHanpaBneHHo-
ro HakonneHms MHOPMaLMK Kak yCrioB1E NpoLecca pas3BUTUS;

- PaBEHCTBO WNX MepeEBEC AENCTBUS CUCTEMOODOpa3yto-
LUMX NPOLECCOB B CUCTEMAX Ha[ CUCTEMOpa3pyLLALLUMU
npoueccamu.

CTabunbHOCTb CUCTEMbI 3eMIIENONb30BaHUS [oCTUra-
€TCA 3a CYET COKPAaLLEHWUst SHTPOMNMM, TO ECTb B pesynsrarte
HenpepbIBHOTO YNOPSIAOYEHUS M CcUCTEMATM3auuMKn LerneHa-
NPaBreHHOro HaKOMMEHUs1 WHHOBALUMOHHOW UWHOopMaLuum
B MpOLECCe WCKYCCTBEHHO-3BOMIOLMOHHOIO pasBUTUSI CUC-
TEMbl, NOCPEACTBOM TMOCTOSIHHOIO  LienieHanpaBneHHoro
BO3[eNCcTBUsI oOLlecTBa Ha CUCTEMY Ha OCHOBE Hakanmu-
BaKOLLMXCSA HAyYHbIX 3HAHWIA. B avHamuyeckux cuctemax B
pesynkraTe COKpalLeHWs1 SHTPOMUM MEHSIETCA COOTHOLLEHNE
B COBOKYMHOCTW HEYCTOWYMBbIX PABHOBECUI B MOMb3y CUCTE-
MOOOpa3yHoLLMX NPOLIECCOB (CPaBHUTENBHO C CUCTEMOpPA3pY-
wakowumy npoueccamm). Cuctemoobpasyrolime npoLeccs
— 3TO0 npouecckl, obecnevmBaroLLe BOCCTaHOBIIEHNE NMPOU3-
BOOWTENbHbLIX CUIT 3eMNU B pe3yrkTaTe ee UCMomnb30BaHus.
Bocnpor3soacTBo Nnogopoaus Noys JOCTUraeTcs, Kak npa-
BMIo, GronormyeckMmMmn mMeTogamy U BKIOYaeT BOCCTaHOB-
NeHne coepxaHus rymyca B MouvBe, CO3faHuWe onTuMarib-
HOro BO34YyLLHO-BOAHOrO 6anaHca no4Bbl, ee MeXaHU4ecKoro
coctaBa. CucTemopaspyLualowumy npoueccaMmm SBMsiHOTCS
MCMONb30BaHNE 3eMNM HepauuoHasrbHbIMU  TEXHOMOrMSMMN
06paboTku, OTCYTCTBME BOCMPOM3BOACTBEHHBIX NMPOLECCOB,
MCMONb30BaHNE UCTOLLEHHONM 3eMMK (MOYBbI), pasHble BUAbI
Jerpagauum 3emenb U onycTbiHMBaHue. CrnegoBaTenbHo,
CTabunbHOCTb CUCTEMbI 3EMMENONb30BaHNs 3aBUCUT OT BCe-
MEPHOI0 COKpaLLEHMS SHTPOMUU, U3MEHEHNSI GanaHca Mexay
cMcTeMoobpasyoLmx U cMcTeMopaspyLUatoLLMX NPOLIECCOB B
nonb3y nepebiX B camon cucteme. CTabunbHOCTb CUCTEMBI
3eMI1enonb30BaHNs Takke 3aBUCUT OT cobnogeHust oobek-
TMBHOIO CBOWCTBA 3€MIMU — HEMNPEepbIBHOMO MNOAAEPXKAHMUS
€e Ka4yeCTBEHHOro YpOBHSI B COOTBETCTBUM C NpenenbHbIM
pPOCTOM €€ NMPOU3BOAMTENbHbIX CWM, KOTOPbIA ANsi pasHbiX
TMMNOB NOYB 1 NPUPOAHbLIX PEFMOHOB ABNSeTCs AnddepeHum-
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POBaHHbLIM M AOIMKEH BbITb HAYYHO OBGOCHOBAH M YCTAHOBMEH.
BaxHyto ponb npu 3TOM MrpatoT pasymHOE UCMonb3oBaHue
3eMny C y4eTOM MNpefernbHOro pocTta ee Npov3BOANTENbHBIX
cun, Gronornyeckoe BOCNPOU3BOACTBO NMOL4OPOANS MOYBbI,
COXpaHeHve MpUPOAHbIX MNaHAWagTHLIX 3KOCUCTEM MyTeM
060CHOBaHHOIO OrpaHnYeHns nx TpaHcdopmauun B arpap-
Hble naHgwadTbl. CobnogeHne Ha3BaHHbIX YCIOBUI Takke
0Ka3bIBalT CyLLIECTBEHHOE BNUSHNE Ha CTabunbHOCTb CuUC-
TeMbl 3eMnenonb3oBaHua. Bce ato TpebyeTt nsyyeHms n nos-
HaHUS 3aKOHOB Pa3BUTUS NPYPOAbLI U y4eTa UX AEeNCTBUS B
npouecce UCrnonb3oBaHNS 3eMernb.

YctonumBocTb pa3Butua cuctem. [eknapaumsi Koh-
depeHumn OOH no okpyxawllen cpege M pasBuTUIO B
Pvo-ge->Kanenpo B 1992 rogy onpegenuna yctonumBoe
pasBuTUE B KayecTBe CTpaTerMm passuTus MMPOBOrO COOO-
wectsa [10]. TepmuH «sustainability» nepeBegeH Ha pycckuin
A3bIK KaK «yCToMYMBOEe passutue». B HoBon akoHoOMU4eckon
SHLUMKNONEeAnn NPUBOAUTCS CneaytoLas TpakToBKa yCTONYM-
BOro pa3BuTus: «YcTtondmeoe pa3sutue (firm development) —
KOHUenuusi MexaHnama rnobansHOro napTHepcTBa Ha OCHOBE
CO3[4aHuNsi HOBbIX YPOBHEW COTPYAHMNYECTBA Mexay rocyaapc-
TBaMu, KIOYeBbIMW cekTopamu obuiectsa u nogbsmm» [3].
Hanpumep, ManeHoBbim K.B. gaHa cnegywowas geduHuumna
yCTOMYMBOTO pa3BuTus: «log YCToOMYnBbIM pasBuTMeM NnoHuU-
matoT PasBuTtune, koTopoe oTBevas TpeboBaHWUAM COBPEMEH-
Horo obLecTBa, He CTaBUT NOA yrpo3y CNOCOBHOCTL ByayLumx
NMOKONMEeHW yooBneTBopATb cBou notpebHocTm» [11]. «Ecnn
CYMMMpPOBaTb BCe B3rMsbl HA BOMPOCHI O POfM 3KOHOMUKM
NpMPOAONONb30BaHNA B 0OOLEM pa3BUTUM YEnoBEYEeCKOWn
uMBUNM3aumMm, TO MOXHO caenaTb BbIBOA, YTO obpalleHune
K TEPMUHY «YCTOMNYMBOE pa3BUTME», TO €CTb IKONOrMYecKn
YCTOMYMBOE O9KOHOMMYECKOE pa3BUTME O3Ha4vaeT nepexoq
OT MOCTaHOBKM 3a4a4u OXpaHbl OKpy>KatoLLen cpefbl BMECTO
(BOMpEKM, 3a CHET) IKOHOMUYECKOTO POCTa — K TOM Xe 3agave
(oxpaHe okpyxatowen cpefpl) Hapsay (BMecTe) ¢ Hum [11].
J1.H. CemeHoBOI yCTOMYMBOMY pasBUTUIO OAHO criedylollee
onpegeneHve: «YCToMYMBOe pas3BuUTME — ITO TaKOe pasBu-
Te, KOTOpoe YyAoBMeTBopseT MNoTpPebHOCTM HacTosALwero
BPEMEHMN, HO He CTaBWT MOA Yrpo3y cnocobHoCTb ByayLumx
NMOKOMEHNI yOoBNeTBOPSTb CBOM COBCTBEHHbIE NOTPEeBbHOCTH
[9]. B HacTosiLLee BpeMsi B Hay4yHOW nutepaTtype npvBoOaAT-
CSl MHOFOYMUCIIEHHbIE (POPMYNMPOBKM 3TOTO TEPMUHA, OOHa-
KO BCE OHW B TOW UMW UHOW pedakumm cogep)kaT OCHOBHOE
nonoxeHne TpeTbero npuHumMna KoHuenuuu yCTOMYMBOIO
pa3Butus: «paBo Ha pa3BMTUE OOIMKHO COONOAATLCS Taknum
obpasom, 4Tobbl agekBaTHO yOOBMETBOPANMUCL NOTPEBGHOCTM
HbIHELWHEero 1 ByayLmnx NOKONeHWn B 06nacTax pas3Butmsa m
OKpy>XatoLen cpebi».

KoHuenuust yCTOMYMBOrO pas3BuUTUS Mpecrneayet Luenb
yNyylIEeHUs KavecTBa XW3HW 4Yenoseka, obecneveHus ero
OCHOBHBIX, Pa3yMHbIX Y MUHWMarbHbIX noTpebHocTen, U B
TO X€ Bpems He [OMyCKaeT HeraTMBHOrO BO3AENCTBUSA Ha
HeCyLLYI0 eMKOCTb NOoAAEPKUBAIOLLMX XN3Hb IKONMOrMYECKmX
cuctem. [pyrumu cnosamu, KoHuenuus npegycmatpusaeT
Takoe pas3BuTMe, KOTOPOe pacCcMaTpuBaeT OAHOBPEMEHHOe
ynyylleHe COLManbHO-3KOHOMUYECKMX YCMOBUMA XU3HU 1
COXpaHeHve NpYpoAbl B Ka4eCcTBe OAHOr0 OpraHW4ecku Le-
nocTHoro npouecca. B Pecnybnuke Y3bekucrtaH paspabora-
Ha v npuHaTa KoHuenums yctonymeoro pa3sutusa B 1999 roay,
KOTOpas npegycMaTpuBaeT nepexoq OT KOHUenuun pocta K
KOHUEenuun ycTon4meoro passutus [12].

Ha ocHoBaHMKM aHanu3a CyLHOCTU KaTeropum «ycTon4m-
BOCTb» PasBUTUSA MOryT ObiTb BblAENEHbl criedytolmne ero
KpUTepum:

- pasymHasi cbanaHcrpoBaHHOCTb COLMAanbHO-3KOHOMUYEC-
KOro passmTus obLLEeCTBa 1 COXpaHEHUs OKpY>KatoLLen cpeabl;

- KroYeBasi, MpuopuTeTHas 3Ha4YMMOCTb PEeLLEHUS CoLM-
anbHO-3KOHOMMYECKOW 3a4a4uM B KOMMNIEKce coLmanbHO-3KOo-
HOMMKO-3KONOrnyecknx npobnem;

- BOCNPOWU3BOACTBO M COXPaHEHWEe 3NeMeHTOB NPUPOAHOW
cpegbl.

- AOCTUXEHWEe pa3BMBaIOWMMNCS CTpaHaMu YPOBHS KO-
HOMMWYECKOro pasBmUTUS, TEXHOMOMMYECKOro nporpecca n not-
pebneHunsi pas3BuTbIX CTPaH.

[ocTtnxeHne pasyMHOro cbanaHcMpoBaHHOTO 3eMrenorb-
30BaHUA C OQHOBPEMEHHBIM COXPaHEHNEM OKpPYXKatoLLen cpe-
Obl NpeanonaraeT nepexos K HOBOM 3KONOrMYeCcKon NonmuTuke
B MCMONb30BaHNM 3eMerNbHbIX PECYPCOB, TO €CTb €ro «3Komno-
rm3aumny». Nog skonornsaumen 3eMnenornb3oBaHNs NOHNUMa-
€TCS OCYLLEeCTBIIEHNE NMaHNPOBaHNS NCMNOMb30BaHUS 3eMerb
¢ 0bsA3aTenbHbBIM y4ETOM 3KONormyecknx TpebosaHui, To ecTb
paccMOTpeHne BCEX MPOEKTHbIX PELUEeHW MO 3eMrenonb30-
BaHMWIO CKBO3b NMPU3MYy COXpPaHeHUs kayecTBa 3emenb. Hosas
aKofnornyeckas nonuTMka B 3eMIIenofib30BaHWN O3HavaeT
nepexoq OT COXPaHeHUs OTAEerNbHbIX 0OBLEKTOB UM MX KOMMO-
HEHTOB — K COXPaHEHW0 LenblX NaHawagTHbIX 3KOCUCTEM,
nepexo ot 60pbObI CO CNEACTBMAMM HapyLLEHUS IKOrornye-
CKOro COCTOSIHMSA 3eMnn — k 6opbbe ¢ npuynHamm, nx nopox-
Jarowumn. B aTor cBaA3M BCe NPOEKTHbIE peLLEHNs No UCMOoSb-
30BaHWI0 3eMernb, OCOOEHHO B CEMNbCKOM XO35IMCTBE LOMKHbI
nogBepraTbCsa 3KOMOrMYeCcKow aKcnepTuse, B 06s13aTensHOM
nopsiAKe OOIMKHO MaHMPOBaTLCA U OCYLLECTBNATLCS eXerof-
HOe BOCMPOM3BOACTBO MIOA0POANS 3eMMU (NOYBbI).

M3 Bcex acneKkToB MCMNonNb30BaHWSA 3eMeNbHbIX PecypcoB
npuopuTeT AOMKEH OCTaBaTbCH 3a COLManbHO-3KOHOMMYeC-
KMM acnekToM. JKonormsaums 3emrenonb30BaHus, Nnpenot-
BpalleHve gerpagaumm n 6opbba ¢ Hel TpebyloT 3Haun-
TenbHbIX (MHAHCOBBLIX pecypcoB. YToObl Aox0Ab! U YPOBEHb
6narococTosHNsI CenbCcKOro HacerneHus Bo3pactanu, a He
yXyaLWwanucb, 3eMrenonb3oBaHWe LOMKHO OblTb 3KOHOMU-
Yyeckn ahEKTUBHBIM (NpU OQHOBPEMEHHOM 3 (EKTUBHOM
9KOMOrM4eCckoM acrnekToM UCMONb30BaHUS 3eMernb).

SKonornyeckn yctonymaoe apekTMBHOE 3eMNENONb30-
BaHVe, rapMoOH13aLmUsa 3KONMOrM4ecKoro U coumarnbHO-3KOHO-
MWYECKOrO acneKToB MCMOMNb30BaHNS 3eMerbHbIX PecypcoB
[OoCTUraeTcs nocpeacTBOM €XerogHoro BOCNPOM3BOACTBA
(npocToro unu paclwmpeHHoro) nnogopoaus noyvs. C atown
Lernblo Ha NepBou CTagun BOCNPOU3BOACTBEHHOrO LiMKNa uc-
nonb30BaHWA 3eMnn — MaHMpPoBaHMN — 06s3aTenbLHO nNpea-
yCMaTpuBalTCA BCe HeOoOXOoAuMmble MenuopaTuMBHbIE Me-
ponpuaTMa NO BOCNPOU3BOACTBY MPOAYKTUBHOCTU 3eMerb,
KOTOpble MOTyT OCYLUECTBMAATbCA Kak Ha TpeTben cragun
BOCMPOU3BOACTBEHHOMO LMKMa UX MCMOMb30BaHNs, Tak U Ha
BTOPOW (B NpoLIeCCe MCMOMNb30BaHNUS 3EMIN).

Kputepun HeobxoamMmocTy cokpalleHms paspbiBa B ypOB-
He 3KOHOMMWYECKOro pas3BuTUSA Pas3BUTbIX U Pa3BMBaOLLUXCH
CTpaH, AOCTWKEHUIN TEXHOMOMMYECKOro nporpecca u notpeo-
NeHns B cucTeme 3eMrenonb3oBaHna TPaKTyeTCca crieayto-
wmm obpasom. B passuBaromxca cTpaHax, B TOM 4ucre u
Y3bekncraHe, ypoBeHb NoTpebrneHnss Ha COBPEMEHHOM 3Tane
UX PasBUTUSA HECKONbKO HWXE CPaBHUTENbHO C PasBUTLIMU
cTpaHamu. [1oaToMy B pasBMBAIOLLMXCA CTpaHax 3KOHOMU-
Ka, B TOM 4uCne 1 3emMnenonb3oBaHne, AOMMKHbI HOCUTb He
CTOMbKO YCTOMYMBBLIN XapakTep, Kak MMeTb YCTONYMBO-3a-
(hEeKTVBHYIO CYLLIHOCTb C TeM, YTOObl JOCTUIHYTb YPOBHA pas-
BUTUS 1 NOTpebneHns B pa3BuTbiX CTpaHax. B aTon cBasu Ha
[aHHOM 9Tane pasBUTMSA B pa3BUBAOLLMXCH CTpaHax ypo-
BEHb BOCMPOM3BOACTBA 3eMeNbHbIX PECYPCOB OOMKEH OTBe-
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CYB XYXXANUIM UKTUCOAQW BA EP PECYPCITAPUOAH ®OWOANAHULL

YaTb paclUMpPEeHHOMY MPOM3BOACTBY CEMNbCKOXO3SINCTBEHHOM
NpoayKLun, TO eCTb 3eMNenonb3oBaHne A0MKHO ObITb YCTON-
4NBO-3hPEKTUBHOE.

K OCHOBHbIM 3KOHOMMWYECKMM KaTeropusMm yCTONYMBOrO
pa3sBUTUS CUCTEM CriedyeT OTHECTM CTarHauuio, MHBECTULMN
B pa3paboTKky HOBOBBEOEHWN, WHHOBALWMOHHYK AesTenb-
HOCTb, MOAEPHM3ALMIO CUCTEMBI. [laHHbIe KaTeropumn opraHu-
YecKkM CBsiI3aHbl Mexay cobon 1 B cBoeM eauHcTBe obecre-
YMBaIOT PasBUTME CUCTEM, SKOHOMUKMN. M3y4eHune CyLHOCTU
N NPOSABMEHNST 3aKOHOMEPHOCTEN 3KOHOMUYECKNX KaTeropui
obecneynBaeT No3HaHNe AeNCTBUSA IKOHOMUYECKNX 3aKOHOB
B chepe 3emMnenonb30BaHns U NPUMEHEHNS KX B npoLecce
opraHv3auum paLmoHanbHOro 1 3¢EKTUBHOIO UCMONb30Ba-
HMS 3eMerbHbIX PECYPCOB OOLLECTBOM, B TOM YMCIE 3aKOHOB
COOTBETCTBUS POPM XO3ANCTBOBaAHWNS B 3eMMEnonb30BaHUm
YPOBHIO Pa3BUTUS NPOU3BOAMTENBHbLIX CWUM; HENpPepbIBHOIO
pacnpefeneHns 1 nepepacnpegeneHvs 3eMernbHbIX pecyp-
coB B obLlecTBe; (PU3N4ECKOro OTrPaHNYEHUS NCMOMNb3yeMbIX
3eMerbHbIX Y4acTKOB B COOTBETCTBMM C MPaBOM COOCTBEH-
HOCTU 1 NOMNb30BaHWA Ha HUX; BOCNPOU3BOACTBA NNOAOPOANSA
MoYB, KOTOPbIE UMEIDT onpeaeneHHble opmbl NPOsBNEHNS
CBOero AencTeus. PaccMoTpum CyLLHOCTb Bbille Ha3BaHHbIX
9KOHOMMWYECKMX KaTeropui pasBuTns CUCTEM.

CrarHauus, kak 3KoHOMMYeckas kateropus, npegnonaraet
nosienexHme c6oes B (PYHKLNOHUPOBAHUM CUCTEM, CHUXKEHNE
nx 3PPEKTUBHOCTN (PYHKLMOHMPOBAHUS, YAOBMETBOPEHNE
noTpebHOCTEeN pa3BUTUSE SKOHOMMKN 1 OOLLECTBA B LIENIOM, TO
€CTb XapaKTepusyeT 3acToi B MPOU3BOACTBE U ApPYrux cge-
pax AesaTenbHoOCTV obLwecTBa 1 ABNAETCS OObEKTUBHBIM YC-
nosmem HeobxogMMOoCTU ero moaepHusaumm. «CtarHaums (ot
nar. stagno — genar HeNoABMXKHbIM) B SKOHOMUKE, 3aCTOW B
npounssoacTee, Toproene u T.4.» [8]. CtarHauuns nnu 3actown
B 9KOHOMWKE, NPOM3BOACTBE M B LIENOM B pa3BuTum obLuec-
TBa CBUAETENbCTBYET 00 ocrnabneHun unu gaxe npekpatie-
HUM LeneHanpaBneHHoro npouecca UCKYCCTBEHHO - 3BOMO-
LMOHHOIO pa3BuUTMS OOLLEeCTBa, AanbHENLEero HakonmneHus
KOnuyecTBeHHOW MHopmaLumn B npouecce pa3BuTua U ne-
pexoda ee B HOBOe Ka4yecTBO. B cucteme npmopuTeTHbIMU
CTaHOBATCS CMCTeMOopaspyLuaroLime npouecchl, Heo6xoanMmo
COKpaLLieHVe 3HTponun B passuTum cuctemsl. C Lenbto npeo-
[OMeHns cTarHauMm 9KOHOMUKN, 3aCTOS B MPOM3BOACTBE He-
06X0AMMO COBEpLUEHCTBOBaHME UMM MOLEPHU3aLNs CUCTEM
Ha OCHOBE HayKOEMKMX HOBOBBEAEHUI. YUnTbiBasd CyLLHOCTb
cTarHaumm n opmbl ee NPOSBNEHUS, MOXHO MPUHATb, YTO
OCHOBHbIMU €€ KpUTEPUSAMN SBMAIOTCS:

- nosiBneHne cb6oes B PYHKLMOHNPOBAHUN CUCTEM U CHU-
XeHne adhPEKTUBHOCTM NX DYHKLNOHUPOBAHNS;

- MOparnbHO 1 PU3NYECKN yCTapeBLUNE TEXHOMNOMMK, TeX-
Hnyeckoe obopyaoBaHue, OpMbl U METOABI YNPaBneHus;

- HECMOCOBHOCTL cnCcTeMbI 0becnevnBaTh BO3pacTatoLume
TpeboBaHMs K pa3BUTUIO SKOHOMUKN 1 06LLIECTBA B LEMNOM;

- NOTPeBHOCTbL BO BHEAPEHWM HayKOEMKUX HOBOBBede-
HWI, obecneuynBaroLwnx OOHOBMEHVE (COBEPLUEHCTBOBaHME)
CUCTEMBI.

CyliecTBylollee 3emrenonb3oBaHne pecnyonuki ABns-
eTcst Mano 3pPEKTUBHBLIM, HE YCTOMUMBBIM. CenbCKoX035ic-
TBEHHbIE Yrofbsi B 3HAYUTENbHOW Mepe ucToweHbl (6ann
boHnTeTa NOYBbl He npeBbiwaeT 55), okono 45% opowae-
MbIX 3eMenb 3aconeHbl B pa3Hon crenexun, 1.5-2,0 mMrH. ra
nogBepXXeHo BogHOM u Betposon 3po3un, 20-30% nacTtbuiy
AerpagmpoBaHbl, KOPMOEMKOCTb UX U NPOAYKTUBHOCTbL CKOTa
CHU3MNNCb, BorapHble NaxoTHbIE 3eMIW UCMONb3YTCH BCEro
Ha 30-40%, ypoxalHOCTb CEernbCKOXO3AWCTBEHHbIX KyNbTyp
B Liernom no pecnybnvke HeBbICOKas, MMeeT MecTo Hegobop

npoayKumMn pacTeHneBOACTBa U XMBOTHOBOACTBA. EcTecTBeH-
HO, Takas 3 (PEKTUBHOCTb NCMOMNb30BaHNA 3eMerb He OTBe-
yaeT TpeboBaHMAM MHHOBALIMOHHOW 3KOHOMMKW, Heobxoau-
Ma MOAEpHM3aLust CUCTEMbI 3EMIIENOSb30BaHNA Ha OCHOBE
BbICOKMX TEXHONMOrnm o6paboTkM NoYBbl, COBPEMEHHOTO TEX-
HuMYyeckoro obecrneyvyeHns 3emnenonb3oBaHNs, COBPEMEHHbIX
hopMm OpraHu3aummn 1 UCMonb30BaHMSA 3eMerbHbIX PeCypCoB.

MHBecTMUMM — 3KOHOMMYECKas KaTeropus pasBuBalo-
LMXCS1 OOLLECTBEHHbIX CUCTEM, BaXkHeWlasi COCTaBIisito-
was obLero npouecca MoAEpHU3aLMM U PasBUTUSA CUCTEM.
«MHBecTuun (investments) — oguH 13 knoYeBbIX hakTopoB
9KOHOMMWYECKOro poCTa, OOMrOCPOYHbIE U KPaTKOCPOYHbIE
BMOXEHUS Kanutana, COCTOsLMEe M3 KanuTanbHbIX 3aTpat
(kanuTanbHbIX BNOXEHWI); 3aTpaT, CBA3aHHbLIX C MPUPOCTOM
obopoTHOro kanuTtana (nNpy pacLuMpeHun NPOU3BOACTBA)
unu obOpPOTHBIM KanuTanom B MOMHOM 0ObemMe, Heobxoau-
MbIM ANS 3anycka Npov3BoACTBa (MPU CO34aHMM HOBbIX NPO-
W3BOACTB), a Takke 3aTpaT, HeobxoaAMMbIX ANs MOArOTOBKM
WHBECTULMOHHOrO npoekTta» [3] VHBECTULMOHHBIA npouecc
onpegensaeTcs Kak MHOFOCTOPOHHASA AeATenbHOCTb yyacT-
HMKOB BOCMPOW3BOACTBEHHOrO Mpouecca Mo HapalMBaHWio
kanutana Haumm [13].

Pa3Hble Buabl nHBeCcTULMIA (BHYTPEHHUE U BHELLHWE, ANS
noBblWeHNs 3 (EeKTMBHOCTM MPOM3BOACTBA, PacLUMpeHns
NPOU3BOACTBA, CO3A4aHWSA HOBbIX MPOW3BOACTB, peanusauum
0cobbIX ycnoBuii NPoOM3BOACTBA) B COBOKYMHOCTM obecne-
YMBAIOT CUHEPreTU4ecknii apdeKT 1 He SBMAIOTCA NPOTMBO-
peymBbiMU. OHU WrpatoT KMNIOYEBYK POMb B MOAEPHU3aLun
9KOHOMMWKM W WMHHOBALMOHHOW [AEeATEeNbHOCTW, rapaHTupys
Heobxogumoe mHaHcoBoe obecnevyeHne HUOKP n Ha aTon
OCHOBE peanusauuio cTpaTternM ycTOM4MBOro passutus. B
3TOW CBSA3N MOXHO CYMTaTb OCHOBHBLIMU KPUTEPUSMWN UHBEC-
TUUMA B MOAEPHM3ALMIO CUCTEM M UX COBEPLUEHCTBOBaHME
(obHOBREHUE) ABMAOTCA CrieayroLme:

- obocHoBaHWe ¥ onpegeneHve HeobxoauMbIX MHBECTU-
LuniA ANS MOA4EepHU3aLum CMCTeMBI;

- Hanu4vMe MHBECTMLMOHHOIO MoTeHumana ¢ ycTaHoBmne-
HMEM UX NCTOYHMKOB;

- 060CHOBaHHOCTb 3PHEKTUBHOCTM BIIOXKEHUST MHBECTULINIA.

MopepHusaumus akoHOMUKM pecnybnukm TpebyeT wmpo-
KOro NpuToKa UHBECTMLUMIA. VIHBECTULMOHHAsA nonuTuka, pac-
CY/MTaHHasi Ha JONrOCPOYHYK NEpPCnekTuBY, HamnpasneHa Ha
MakcMMarnbHoe obecnevyeHre NHBECTULIMOHHBIMU pecypcamm
WHHOBALMOHHOWN AeATEeNnbHOCTU, noryyeHne 3dEeKTUBHbIX
HayKOEMKUX pes3ynsTaTtoB Ans pasBUTUA WHHOBALIMOHHOW
9KOHOMMKM, 0cob0e BHUMaHWeE nNpu 3TOM yaensieTcsa npuene-
YEHUI0 MHOCTPaHHbIX UHBECTULMI [14,15].

MHBecTMuMmn B pasBuTUE CUCTEMbl 3EMMenonb30BaHUA
npegnonaratoT 060CHOBaHWe HeobxoaMmoro obbema  WH-
BECTUUMIN B MOAEPHM3ALMIO CUCTEMbI, YCTAHOBIEHWE pas-
MEpOB BIIOXEHWS CPEACTB MO COCTABHbIM YacTAM CTPYKTYpbI
3eMrenonbL30BaHnsa 1 acrnektam ynpasneHus. VcTouHnkamm
WHBECTULNI ABNSAOTCA roCyAapCTBEHHbIN BIOIXKET, cpeacTaa
cneumansHoro ¢oHAa, COo34aBaemMoro 3a CYeT LWTpadHbIX
CaHKUMA B OTHOLLEHMU 3eMrenonb3oBaTenen u 3emnesna-
JernbLeB 3a HapylleHue 3eMenbHOro 3akoHO4aTenbCTBa,
a TaKkke YacCTHble WHBECTUUMM 3emreBnajenbLeB 1 3em-
nenonb3oBatenen. BHEWHUMU WUCTOYHMKAMU WHBECTULNIA
SABMSIOTCA NpuobpeTeHne npaB Ha 3eM0 MHOCTPaHHbIMU
WHBECTOPaMM B YCIOBUSX Pa3BUTUS pbiHKa 3emMnn B pecrnyo-
nvKe, MHBECTULMN CMELUaHHbIX C MHOCTPaHHbIM Kanutanom
KOMMNaHWN, NCMONb3yLWNX 3eMerbHble Pecypcbl ANA NPou3-
BOACTBa NPOAYKLMM, CMIOHCOPCTBO U BnaroTBoputenbHas ae-
SATENbHOCTb B COOTBETCTBUM C YCTAHOBMEHHBLIM 3eMerbHbIM
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3aKoOHOAATENbCTBOM CTpaHbl. BaxkHoN 0COBEHHOCTBIO MHBEC-
TULMIA B pasBUTUE CUCTEMbI 3EMJSIENONb30BAHNUS SABNSETCA
yCTaHOBMNeHNe npuopuTeTa, 06OCHOBaHME O4epesHOCTU U
oueHka 3dEKTUBHOCTN BIIOXEHWUSI KanuTana B pasBuUTME
3eMIenonb30BaHNs MO OCHOBHbLIM acrnekTaM YnpasneHus
N CTPYKTYPHOWN OpraHvM3auMu CUCTEMbI C LEMNblo MOMyyYeHus
MakcumarnbHoro acdekta oT ee MOAepPHU3aLMN.

MHHOBaLMA — SKOHOMMYECKast KaTeropus pa3BMBaroLLnX-
cs1 06LLECTBEHHbBIX CUCTEM, UrPAET POJib OOQHOIO U3 OCHOBHbIX
nBuratenen pasBuTUS, SIBMSIETCS OpPraHMYecKol COCTaBns-
loLLEer mpouecca pas3BUTKS, MOCKOMbKY MbILUMIEHNE U Oesi-
TENbHOCTb YYaCTHMKOB NEXUT B OCHOBE Pa3BUTUS CUCTEM,
00bEKTMBHO Heobxoaumas cocTaBnstowan pa3BuTust nobon
3KOHOMMKM. oA MHHOBaUMeWn NoHMMaeTcs «... (innovation)
— nony4yeHve 6oMbLINX SKOHOMUYECKMX PE3YNBTATOB 3a CHET
BHEAPEHWS HOBLUECTB; CyTb MPOrpeccuBHON cTpaTernn pas-
BUTWUSI OpraHu3auuii u rocygapcTea B NpOTUBOBEC Otopokpa-
TuyeckoMmy Tuny passutusa» [3]. MHHoBauum obecnevmBatoT
pasBUTME CUCTEM MO BOCXOAsLEW cnupanu, obecneymsas
NPenMyLLIECTBEHHO Ka4YeCTBEHHbIV acneKkT UX pa3BuTus; pe-
3ynbTaToOM OTCYTCTBUS MX, KaK MPaBUIIO, ABMSAETCS CHUXEHMEe
WHHOBALIMOHHOIO NoTeHumnana, 3actoil U KpUsnc B passuTuu,
B KOHEYHOM UTOre — paspyLleHne cucteM. VMIHHoBaums aBnsi-
€TCA OOHVMM M3 [MaBHbIX (PAKTOPOB YCKOPEHMS TEMMOB MO-
[epH13aunn CUCTEM.

Paznuuatot NpoayKToBblE MHHOBAaLMN (product
innovations) — BBOA, Ha pbIHOK HOBOW NpoAyKLun (ycrnyru); op-
raHn3aumnoHHo-ynpasneH4eckne (organization-management
innovations) — nHHOBaUMK B 06nacTu ynpaeneH1s opraHuaa-
LUMen n ee CTPYKTYpHbIMU NoApasfeneHvsMm, npoekTamu m
nporpaMmmMamu, otTpacnsiMu, TEppUTOPUSIMU, TOCYAapCTBOM B
uerom; TexHonoruyeckume (technological innovations) — MHHO-
BaLuu, CnocobCTByOLLME pecypcochepeXeHnto; opueHTaumum
Ha Gonee BbICOKYH MPOM3BOAWUTENLHOCTbL Tpyaa, O6HOBMe-
Hue npoussBoacTea [3]. PopmMupoBaHNE NHHOBALMOHHOIO MO-
TeHUMana ocCyLLeCTBMSETCA 3@ CYET MMMOPTA BbICOKMX TEX-
HOMOrMN 1 pas3paboTkM COOCTBEHHbIX 3HAHWIA U TEXHOMOTUN
NnocpeacTBOM rOCyAapCTBEHHOMO (MHAHCMPOBAHUSA Hayy-
HO-MCcregoBaTeNbCKNX paboT, obpasoBaHUs HaceneHus,
NMOArOTOBKM BbICOKOKBANMMULIMPOBAHHOIO KagpoOBOro NoTeH-
unana v gpyrmux pakropos. HoBoBBeAeHMS NOMUMO BHeApe-
HWUS pe3ynbTaToB TEXHUYECKOTO M TEXHONOMMYECKOro Xapak-
Tepa npeanonaratT 1 HOBble hOPMbI M METOAbLI OpraHM3auum
W yrpaBneHns Npou3BOACTBOM.

B 4ncne oCHOBHbIX KPUTEPUEB MHHOBALMOHHOWN AesTerb-
HOCTU criefyeT BblAENUTb CrieaytoLme:

- Hamu4yme Hay4yHoro norteHuuana B obLiecTBe Ans ocy-
wectenexus HNOKP ¢ uenbio MogepHM3auum cUcTeMbl 3KO-
HOMMKW N OOLLIECTBA;

- KOHKYPEHTOCNOCOOHOCTb Hay4HbIX HOBOBBEEHUIA CpaB-
HUTEMBHO C NYYLUMMN MUPOBbLIMU TEXHOMOTUSIMMU;

- KOMMepLUManm3aLmsa HayKoeMKUX 3HaHUA U Hay4HbIX pe-
3ynbTaToB.

VIHHOBaLIMOHHOE pa3BuTHE pecnybnnKn OCyLLECTBISETCS B
cootBeTcTBMM ¢ CTpaTterneit MHHOBALMOHHOMO pa3BuTus Pec-
nybnukm Y3beknctaH Ha 2019-2021 roabl, yTBEpXOEHHOM YKa-
3om Mpe3ngeHTa Pecny6nuvku Y3bekuctaH ot 21 ceHTa6ps 2018
r. Ne YT1-5544 [16]. OnpeneneHo, 4TO BaXKHbIM YCIIOBUEM AVHA-
MWYHOTO pa3BuTUSA Pecnybnmkn Y3bekmcTaH SBNsieTcst yCKOpeH-
HOe BHeOpeHNe COBPEMEHHbIX MHHOBALIMOHHbIX TEXHOOTMIA B
OTpacny 3KOHOMWKW, COLMAIbHYIO U UHbIE Cepbl C LLMPOKUM
NPUMEHEHVEM LOCTUXKEHUI HAYKN N TEXHUKKN. VIHHOBaLMOHHasA
[eATenbHOCTb MO Pa3BUTUIO CUCTEMbI 3EMIIEMNONb30BaHUSA pec-
nyobnvkM OCYLLECTBMSETCA Kak 3a CYET MMMopTa CyLlecTBy-

IOLLMX TEXHOMOMMIN, Tak MU 3a cYeT pa3paboTkM COBCTBEHHbIX
3HaHWN 1 TexHonornn. BmecTte ¢ Tem cnegyetr OTMETUTb, YTO
B HacTosiLLee BpeMs Hay4Hast OTpacrb 3eMIenonb30BaHns He
SIBNSAETCS AOCTAaTOMHO Pa3BUTONM B CTpaHe, HeOBXOAMMO YCKO-
PEHHOE Co3daHve Hay4YHON MHAPACTPYKTYpbl B 3TOW OoTpacnu
[17]. TpebyeT cBOErO KOPEHHOIO U3YHEHUS Y NEPEOCMbICIIEHNS
JarnbHenLero passuTus 3eMerbHbIX OTHOLLEHWI B pecrybnvke
W, Npexae BCEero, B YCINOBUSAX CO34aHusA pbiHKa 3eMnin. BHen-
peHVe PbIHOYHbLIX OTHOLLEHWI B 3eMIIENONb30BaHUM co34acT
HaunyJdlye ycrioBusi Ans NPUTOKa MHOCTPaHHbIX MHBECTULINIA
B CTpaHy. [lna obecneyeHuss npuBreKaTenbHOCTU CUCTEMbI
3eMenonb30BaHns Y MHOCTPAHHbLIX MHBECTOPOB U CYLLIECTBEH-
HOrO YBENMYEHUs1 IKCTopTa MPOAYKLMU CENMbCKOTO XO3AWCTBa
HeobXoaUMbl KOHKYPEHTOCNIOCOOHbIE HA MUPOBOM PbIHKE HO-
BOBBEZIEHMS B CUCTEMY 3EMIIENONb30BaHUS U MX KOMMepLma-
nm3auus. BaxHas ponb MHHOBaLWIOHHON OEATENBHOCTY 3aKIo-
YaeTCs U B 3KOMOrM3aummn 3eMnenonb30BaHns, B obecrnedeHmm
rapMOHM3aLummn CoLManbHO-3KOHOMUYECKOTO W 3KOMOrMYeCKOro
acreKToB UCMOMb30BaHMSA 3eMENbHbIX PECYPCOB, COXPaHEHWUU
1 BOCCTaHOBMEHUN NaHawadTHbIX 3KOCUCTEM, MOBbILLEHWN Ka-
YecTBa OKpYyXatoLLen cpeabl.

MopepHuM3aumsa - IKOHOMUYECKas KaTeropus passuBato-
Lwmxcs obLiecTBeHHbIX cuctem. MoaepHu3saumsa npegnonara-
eT 0bHOBMEHVE (COBEPLLEHCTBOBaHNE) CUCTEM MOCPEACTBOM
BHEPEHMS HayKOEMKMX Pe3ynbTaToB HayYHO-TEXHUYECKOro
nporpecca ¢ Lenbio NoBbILeHns apdEKTUBHOCTU NCMOMb30-
BaHWs PeCcypCcoB ¥ NPOU3BOACTBA, 06ecneyeHns KOHKYPEHTO-
CMOCOOHOCTM MPOAYKUMM Ha BHYTPEHHEM U BHELUHEM PblH-
kax. MNoa mogepHu3aumen (modernization) noHumaetcs «...1)
B LUMPOKOM CMbICME — JOCTUXEHUE NPOrPECCUBHBIX COBUIOB,
NU3MEHEHNE COOTBETCTBEHHO TpPebGOoBaHUAM COBPEMEHHOCTU
nyTemM BHEAPEHWS pPasnu4YHbIX YCOBEpLUEHCTBOBaHWiA. [Npu-
MEHSIETCA B OCHOBHOM /1N XapakTePUCTMKN NPOLLECCOB, Npo-
UCXOAALLMX HAa MaKpoypoBHe (Hanpumep, Makpo 3KOHOMKKH,
Makpo CTPyKTypbl 3KOHOMUKM); 2) B OTHOLLUEHUM MMYLLECTBA
— yCTpaHeHVe MoparnbHOro M3HOca MOCPEACTBOM 3aMeHbl
3MeMeHTOB 00bekTa MMyLLECTBA, YCTPAHEHUS KOHCTPYKTUB-
HbIX 4edEKTOB, yrnyuLleHWs BHeLHero Buaay» [3].

OCHOBHbIMY (hakTOpamy MOAEPHM3ALMN IKOHOMUYECKNX
CUCTEM, €e OABWXKYLMMW CUramy SIBMSOTCS MHHOBALMW U
WHBECTULUMKN. BBMOY VX BaXKHOW 3HA4YMMOCTM Ans npouecca
MOZIEpHM3aLMM CUCTEM OHM paccMaTpyBalOTCA B KavyecTBe
CaMOCTOSITENbHbIX 3KOHOMUYECKUX KaTeropuii. Passutue ad-
EKTUBHON WMHHOBALMOHHON W WMHBECTULMOHHOMW MOMUTUKN
obecrneyrBaeT peLleHne 3agady MogepHN3aLmMm SKOHOMYKN, B
TOM 4Mcre nepexon K Ka4eCTBEHHO HOBOMY TEXHONOMMYECKO-
MYy YPOBHIO MPOM3BOACTBA, TEXHUYECKOE N TEXHONOTMYECKOE
06HOBMEHVe NpeanpusiTUA, NOBbILLEHNE NPOU3BOAUTENBHOC-
TV Tpyoa, obecrneyeHne ycToMuMBOrO PasBUTUS IKOHOMUKU
N ee KOHKypeHTocnocobHoctu. KopeHHoe yrnybneHue npo-
LeCCoOB MofepHuM3aumMm u ameepcudukaumm npousBoacTsa
B pecnybrnvke OCyLLEeCTBMSETCS B COOTBETCTBMM C YKa3oMm
Mpe3npgeHTa Pecnybnuku Ysbeknctan «O nporpaMmme mep no
obecrneyeHnto CTPYKTYpHbIX NpeobpasoBaHuii, MogepHU3aLImMm
n gusepcudmkaummn npomssoacTtea Ha 2015-2019 rogei» [18].

Mcxogoa u3 CylWHOCTM M Ha3HayeHus MoAepHu3auuu B
npouecce pasBUTUSi CUCTEM, MOXHO 3aKIMHUNUTb, YTO OCHOB-
HbIM ee KpUTepneM SIBMSETCH BHEAPEHNE HAayKOEMKMUX HOBO-
BBELEHMI, BbLICOKMX U pecypcocheperarolimx TEXHOMOTUM,
COBPEMEHHOro TEXHUYECKOro 060pyaoBaHUsA, HOBbIX (hopMm
yrnpaBneHus nNpou3BoAcTBOM, obecnedvvBatoimx OOHOBME-
HVe (COBEPLLEHCTBOBAHNE) CUCTEMBI.

MopgepH13aumio  cMCTEMbI  3eMIIENONb30BaHNSA  LIENEeCco-
06pasHO OCyLLECTBNSATL MO ee CTPYKTYPHOW OpraHm3aumnm n no
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acrektaMm ynpaeneHUsi UCTONb30BaHMEM 3eMeflb, YTO MO3BO-
T onpeaennTb NPUOPUTETHBIE HaNPaBreHUs HOBOBBEAEHW,
ONTMMArkbHO pacnpefeniTb Apyrme HeobxouMble Pecypebl U,
npexae BCero, MHBECTULIMM, 0BG0CHOBATb 1X 3hEKTUBHOCTb MO-
NYYnTb CUHEPreTUYecKkuii aPeKT OT MOAEPHN3ALMN CUCTEMBI.

Pe3ynbraTbl aHanusa cywHOCTM KaTeropui M ycra-
HOBJIEHHblIE KPUTEPUM CUCTEMbI YCTOWYMBOrO 3eMIenosb-
30BaHWsA NpuBeAeHbl B Tabnuua 1.

B psige Hay4HbIX UCTOYHUKaX POflb PACCMOTPEHHBIX TPEX
9KOHOMMWYECKMNX KaTeropu B obLiemM npoLecce MoOepHU-
3auMM CUCTEM TPaKTYeTCs He OOHO3HayvHO. Tak, HeKoTopble
yyeHble c4MTaloT, 4To B 06LLEem npoLecce MogepHu3aunm ob-
LLIECTBEHHbIX, B TOM YUCIE Y IKOHOMUYECKNX CUCTEM, KIto-
YeBOW KaTeropuen ABNSATCS MHBECTULMM (Hanpumep, [19]),
NnockomnbKy 6e3 AOmKHOro (OUHaAHCUPOBAHMSA HUKakasi MHHO-

KaTeropuu u kputepum cuctembl ycC

BaLUMOHHasa [eATenbHOCTb HEBO3MOXHA. [pyrve cyuTatot
onpegensioLwen Kateropuen MHHOBaLMOHHY OESTENbHOCTb
(Hanpumep), Tak kak MMeHHO oHa obecneynBaeT pa3paboTKy
Hay4HbIX HOBOBBeAEHWI, BbinonHeHne HMOKP 1 nonyyeHune
HeobXoaUMbIX HayKOEMKUX pe3ynbTaToB AN NOCneayoLero
BHeZApeHus 1 obHOBMeHns cuctembl. CuMTaem, 4YTO Bce Tpu
KaTeropmmn IBNSOTCS, C OOAHOW CTOPOHbI aBTOHOMHbIMU, He-
3aBMCUMBIMN U Kaxaas SIBNSIETCA CMOXHOW CUCTEMOW COOT-
BETCTBYHOLLIETO YPOBHS B 9KOHOMUYECKOW CMCTEME, CUCTEME
npuMpoaononb3oBaHusi, B cucteme 3emnenonb3oBaHus. C
OpYrovi CTOPOHbl OHW B3aMMOCBSA3aHbl U B CBOEM OpraHuye-
CKOM eauHcTBe 0obecneyrBaloT B LIENIOM NPOLEeCcC MOAEPHU-
3auUMM CUCTEMBI, @ B KOMIIIEKCE C AMAaneKkTUYecKon KaTero-
puen «passutme» - obecnevvBaloT YCTOMYMBOE pasBUTUE

CUCTEMbI 3eMIienonb3oBaHus (puc.1). Ta6nuua 1

TOMYNBOro 3eMJienosib3oBaHusA

Avnanextuyeckne Kputepuu kateropuin
M 3KOHOMMYe- -
Ne cucTeMbl Kputepumu cuctembl ycToM4MBOro 3emnenonb3oBaHus
CKue KaTeropum
cucTembl
1 2 3 4
-MCKyCCTBEHHO-3BOSTIOLIMOHHOE PasBUTVe CUCTEM; | Hay4YHOe NO3HaHVe ponv 3eMnu B OOLLECTBe;
- rmobanbHOCTb KPUTUYECKOTo TWMa Meblluse- | rnobanbHoe KpUTUYECKOe OCMbICIIEHNE IKOHOMMUYECKUX CUCTEM,
HWS; BKMIOYas CUCTEMY NPUPOAONONb30BaHNUSA U 3eMINeNnonb30BaHus;

1 PazBuTue - OTKPbITOCTb 06LLECTBa; Hanuyve nniopanuaMa B Hay4yHOW M NPOU3BOACTBEHHON cdepe
3eMnenosb30BaHUs, BO3MOXHOCTb pa3paboTkn MHOXecCTBa npo-
€KTHbIX peLleHnin 1 BbIOOP M3 HNX KOHCTPYKTUBHOW MOAENMU;

- NIOKanbHOCTb AENCTBUS. NOKanbHOCTb OENCTBUA C y4eToM AnddepeHUMPOBaHHbIX Npupoa-
HO-KNMMaTUYECKNX 1 SKOHOMUYECKVIX YCIOBWIA TOTO UINN MHOTO peroHa
pa3ymMHOe MCMOosfb30BaHME 3eMMN C y4eTOM NpefdernbHoro pocra

- YNOpPSA0YEHHOCTb M cucTemaTusaums Lene-
ee Npon3BOANTENbHbIX CUM, COXPaHEHNEe NPUPOAHbLIX NanAawwadT-

HanpaBfieHHOro HakonmneHus uHgopmMaumm

. HbIX 9KOCUCTEM MyTeM OBOCHOBAHHOIO OrpaHUYEHUs UX TpaHc-

Kak ycroBue npoLiecca passutus;

2. CTabunbHOCTb dopmauum B arpapHbie naHawadTsl

- PaBeHCTBO WNKN NepeBec AENCTBUS CUCTe- | obecneyeHne BOCCTaHOBMNEHNS NMPOU3BOAUTENbHbIX CUM 3eMIN B

MOO06pa3syloLLMX NPoLEeccoB B CUCTEMax Haj | pesynstate ee WCMonb30BaHWs, BOCMPOW3BOACTBO MI1040POAUS

cMCcTEMOpPa3pyLUaLLMMK NMPOLEeCcCamu. noYBbl BUONOrMYECKMI METOAAMM

- JOCTWDKEHWE pasdyMHOro cbanaHcypoBaHHO- | MepexoA K HOBOW 9KOMOrMYeCcKon NonuTHKe B UCMOMNb30BaHWUN 3e-

ro CoLManbHO-9KOHOMUYECKOTO Pa3BUTUSt 00- | MenbHbIX PECYPCOB, TO €CTb K «3KOMOrmsauumy 3emnenosb3oBa-

LLEeCTBa U COXpPaHEHUsi OKpyXatoLen cpeabl; | HUS.

- KIIOYEBOW, MPUOPUTETHON 3afdaven B pe- | 3KOHOMUYECKU 3hdEKTUBHOE 3EMMENONb3oBaHme (Mpn ogHOBpe-

LUEHUN KOMMIEKCa COLMarnbHO-3KOHOMMKO- | MEHHOM 3 (EKTUBHOM 3KONIOrMHYECKOM acnekTe UCNonb30BaHNA

3KOMOrM4yeckmx npobnem sBNSETCA pelleHune | 3emenb), NoOBbILLEHNE AOXOA0B M YPOBHSA GrMaroCOCTOSHUSA Cenb-

3. ycronumsocTs | COUMAnNbHO-9KOHOMUYECKO 3aaauqm; CKOro HaceneHus

- BOCMPOW3BOACTBO W COBEPLUEHCTBOBAHWE | 9KOMOrMYECKN YCTOMYMBOE 3eMrernonb3oBaHve, COXpaHeHue

3NeMEeHTOB NPUPOAHOW Cpefbl. naHawagTHLIX 3KOCUCTEM M OKpYXatoLLen cpeabl

- HeobXoAMMOCTb COKpalleHVs paspbiBa B o o
3emMrnenosnb3oBaHne JOMKHO HOCUTb He YCTOWYMBYIO, @ YCTOMYM-

YPOBHE 3KOHOMWYECKOrO Pa3BUTUS PasBUTbIX

9 BO-9(P(PEKTUBHYIO CYLLHOCTb, YTODObI [AOCTUIHYTb YPOBHSI pa3Bu-

1 pa3BMBAIOLLMXCS CTPaH, AOCTUXKEHUIA TEXHO-
™M 1 NoTpebneHns B pa3BuTbIX CTpaHax.

orM4eckoro nporpecca u noTpedneHus

- nposBnexne c60es B YHKUMOHMPOBAHUM | ¢\ 1verine SKOHOMMUECKON 1 SKOMOMYECKOH thheKTUBHOCTM Cy-

cUCTEM W CHWXeHue aMMEKTUBHOCTU KX - .

DYHKUVIOHMPOBAHIS; LLEeCTBYIOLLEN CMCTEMbI 3€MI1ENOSb30BaHWS,;

- MOparnbHO 1 U3NYECKN yCTapeBLUNE TEXHO- | CMEeHa YCTapeBLUMX TEeXHOMNOrnn, TeXHU4eckoro obopyaoBaHus,

normn, TexHmyeckoe obopyaosaHne, OpMbl | POPM N METOAOB YNpaBrieHUst C Lieflblo NoBbIeHUs adhdeKTnB-

1 MeToAbl YNpaBneHus; HOCTU 3eMI1enonb30BaHNA

4 CrarHauus HepocTaTouHbI ypOBEHb PbIHOYHbLIX OTHOLUEHWA B 3eMnenosb-

- He cnocobHoCcTb cucTembl obecneunBaTtb
30BaHUW, Aerpajaums 3eMiv, CHIDKEHVWEe ee MPOoAYyKTUBHOCTU U

BO3pacTatoLme TpeboBaHNA K PasBUTUIO IKO- o 9

. 9KCMOpTa CeNlbCKOXO35IMCTBEHHOM NPOAYKLIMU, CHWKEHWE AOX0A0B
HOMVKM 1 O6LLEeCTBa B LieNowM;
1 YpOBHS BNaroCOCTOSIHUS CEMNbCKOro HaceneHus.

- NOTPeBHOCTL BO BHEAPEHUN HAYKOEMKUX HO- | MoTpebHOCTb B pedhOpMUPOBaHUM 3eMENbHbIX OTHOLLEHWUN, He-

BOBBeAEHWI, obecneymBatowix 0OHOBMEHNE | 06XOANMOCTL B NMEpexoAe K HOBOW MOAENV 3eMnenonb30BaHus,

(coBepLUeHCTBOBaHWE) CUCTEMBI. oTBevaloLLeln pa3BuBaloLLENCH SKOHOMUKE.
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- 0obocHOBaHWe 1 onpeaerneHne HeobXoaMMbIX
VNHBECTULMIA 411 MOAEPHU3ALMN CUCTEMBI;

Hanundve CTpaTeFMM OO0NITOCPOYHOro pa3BuUTUA 3eMnenonb3oBa-
HUA U nporpamMmbl ero mogepHusaunmn

- Hanun4ine MHBECTULMOHHOro norteHuwnana c

MHBecTuumnmn X
YCTaHOBIIEHVNEM UX UCTOYHUKOB;

Halnnyme MHBECTULIMOHHbBIX BHYTPEHHUX U BHELLUHUX UCTOYHWKOB B COOT-
BETCTBUM C I'IOTpeGHOCTﬂMVI MOoOepHM3aLMn CUCTEMbI 3EeMIENOSTb30BaHNUA.

- 0BOCHOBaHHOCTb 3h(PEKTUBHOCTU BIIOXKE-
HUS MHBECTULMI.

O60oCHOBaHHOCTb NPUOPUTETHBIX Hal'lpaBJ'IeHVIVI n o4epenHoOCTU
VHBECTULUI B MOoAepHun3auuto

- HanuyMe Hay4YHoro noTeHumana B obliecTse
ans ocywecteneHns HAOKP gns ocywect-
BMNEHUsI MOAEPHMU3aLMN CUCTEMbI IKOHOMUKU
1 obLlecTBa;

HEeoBXOANMOCTb YCKOPEHHOTO Pa3BUTUS OOIMKHOW HAyYHOW WH-
pacTpyKTypbl B 06nacTy 3eMrenosib3oBaHus

WHHoBaumn - KOHKYPEHTOCMOCOOHOCTb Hay4YHbIX HOBOBBE-
OEHWIN CPaBHUTENBHO C MyYLIUMY MUPOBBIMU

TEXHONOrnamMu,

BHepgpeHne coGCTBEHHBIX BLICOKMX U pecypcocbeperatolmx Tex-
HOJMOMMI B UCMOSb30BaHUM 3EMENbHbIX PEeCcypcoB, 3aMEKTUBHBIX
OpPM XO3AMCTBOBAHMSA U YIPaBIieHUsi B 3eMJ1eMN0oNb30BaHNN

- KOMMepLuuanu3aumsa HayKoeMKUX 3HaHun u
pesynsratoB. HWOKP

dopMupoBaHmMe pbiHka 3emMnu B pecnybrvke, BHeApeHWe pearb-
HbIX PbIHOYHBIX OTHOLLEHWIA B 3€MIENOMNb30BaHNM

BHEApPEeHVe HayKoeMKNX HOBOBBEAEHUN, 0be-
cneymBarLLmMx OOHOBMEHME (COBEPLUEHCTBO-
BaHWE) CUCTEMBI.

MogepHusaums

BHEOPEHNE BbICOKMX 1 pecypcocbeperaroLmx TEXHONOIiA, HOBbIX
OopM ynpasneHns UCNOrb30BaHMEM 3EMENb, MEPEXos K yCTONuUN-
BOW MOAENW 3eMIEeNoNb30BaHNS.

Cucrema-2

Cucrema-1

N\

Monepuusamnusi — ’ S CrarHanus cucTeMbl,
BHE/PeHue- ’ N

i / \ 3aCTOi
JIOKAIBHBIE 1eHCTBHST

\ 1
/

KOMMeEpUHAIH3AHA, N , MBICJIEACATEILHOCTD
KOHKYDEHTOCIOCOGHOCTD So _’ ofmecrsa

NSz

Puc.1. Cxema npouecca YUKITU4YHO20 UHHOB8aUUOHHO20 pa3eu-
musi cucmeMbI 3eM/1enosib308aHust Mo eocxodsiwel cnupau

HunoBanun — PasBurue: raodaabHasn
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HUuBecTummn
BHYTPEHHHE,
BHCIIHHE

BbiBoAbl. AHaNN3 OCHOBHLIX €CTECTBEHHbIX U 3KOHOMMU-
YeCKux KaTeropm7| pasBunBaloLLNXcA 00LEeCTBEHHbIX CUCTEM

No3BONAET caenaTth CrieayloLwme BbiBOAbI:

- KaTeropum yCTOMYMBOrO PasBUTUSA 3EMIIEMOSb30BaHMS
ABNAKTCA OpraHM4eckn B3aMMOCBA3aAHHbIMM N B3aMMO3aBuU-
CUMbIMU; MOAEpPHU3aLMA CUCTeMbl, MTHHOBaLUWMOHHAA N UHBEC-
TULMOHHAA OEeATENbHOCTU NPeacTaBnsAlnT COOOM LIENOCTHYHO
KapTUHY; - KaXxaada Kateropua yCTOVI‘-IVIBOFO pa3BUTUA, ABINAACDH
aBTOHOMHOIZ, B TO Xe BpeMdA B OTAENbHOCTU npeacTtaBndeT
CcoBOM CrOXHYI CUCTEMY; - MPOLLECC Pa3BUTUSA CUCTEMbI 3EM-
Nenonb30BaHNs UMEET WCKYCCTBEHHO-3BOMIOLMOHHYHO CyLL-
HOCTb, 0O6BbEKTMBHO 3aBUCUT OT CKOPOCTU KOJNn4eCTBEHHOro
HakonneHns MHOPMaLMKN U 3HAHUI (COKPALLEHNS SHTPONNK)
W nepexofa VX B HOBOE KayeCTBO CUCTEMbI; - NpoLEecC pas-
BUTUA CUCTEMbI 3eMIenonb30BaHUA BKIOYaeT rno6aanyro
MbicneaeAaTenbHOCTb, UHBECTULMOHHYIO MNONUTUKY, MHHOBa-
LIMOHHYIO OeATEeNbHOCTb, BHEAPEHNE HOBOBBEAEHUI (Mogep-
HU3auuo CI/ICTeMbI); - pa3BnTUE CUCTEMbI 3eMI1enosib3oBaHUA
npoucxoanT UUKIMMYHO No BOCXO,EI,HLLl,eIZ cnupanun, ¢ HOBbIM
KayeCTBeHHbIM coaepXXaHUeM Ha KaXX[oM ypOBHe.
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TRAINING IN IRRIGATION AND MELIORATION

YAK: 519.25

MOOEJIMPOBAHUE YHYHEBHOIO NPOLECCA HA OCHOBE
AWCNMEPCUOHHOIO AHAJIU3A

A.A.A4unoea - npenodasamesb
AlJl «International-House Tashkent» npu TUMUMCX
AHHOTauusA

B ctatbe paccmoTpeHbl BONPOCh! NOBLILLEHUS KayecTBa 0b6pa3oBaHns B BbiCLLEM y4eOHOM 3aBeeHUM Ha OCHOBE aHanu3a
(hakTopOB, BAMUSIOLMX Ha YCMELHOCTb 0bydeHns. [Ins mogenvposaHusa yyebHoro npouecca B BY3e Heobxoaumbl 3HaHus o
B3aVMOOEVCTBMM Pa3NNYHbIX KOMMOHEHTOB AaHHOro npolecca. BaxHbIMM KOMMNOHEHTaMK SBMASIOTCA MONOXUTENbHbIE U OT-
puuatenbHble dakTopbl. OAHMM U3 BO3MOXHBLIX NOAXOA0B K aHann3y B3anMO[enCcTBUS (DakTOpPOB SBMSETCH ANCMEPCUOHHbIN
aHanm3, KoTopbIvi NO3BONSAET YYECTb BNMsAHME Kaxaoro daktopa. [prMeHeHne AucnepcnoHHOro aHanmaa no3sonuno onpeae-
NWTb, YTO MOTMBALMA ABMAETCH OQHUM U3 Hanbonee BaXHbIX MONOXUTENbHbIX PakTopos (71,2%), BAMAKOLMX HA YCMELUHOCTb
0byyeHus. BaavnmogencTeme NonoxXnTenbHbIX U OTpULaTenbHbIX (hakTopoB OOHOBPEMEHHO MPUBOAMUT K Pa3nunyHbIM pesynbra-
Tam B 3aBUCUMOCTU OT cutyauun. [1ByxdakTOpHbIN ANCNEPCUOHHBIV aHan13 No3Bonun caenatb CneayoLlime BbiBOAbI, YTO OA-
HOBpPEMEHHOEe AeliCTBME BCEX MONOXMTENbHbIX (hakTOPOB NPMBOAMT K MOBLILLEHWUIO YPOBHS 3HAaHUI CTYAEHTOB 1 Kak CneacTBue
K BbICOKOMY Ka4yeCTBY 3HaHWUW, YMEHWIN 1 HaBbIKOB 0Oy4aembiX. TOYHO Tak e OAHOBPEMEHHOE AeNCTBME BCEX OTpULLATENbHbIX
(hakTOpOB NPUBOAUT K OAHO3HAYHO HEYAOBNETBOPUTENBHOMY Ka4eCTBY 3HaHWNA, YMEHWI U HABbLIKOB.

KntouyeBbie cnoBa: AMCNEPCUOHHBIN aHanm3, MOLENMPOBaHNe, MONOXNTENbHbIE U OTpULaTenbHble hakTopbl, CTaTUuCTUYe-
ckui aHanus, metoq [denbdw.

OUCMEPCUOH TAXJTUN ACOCUAA YKYB XXAPAEHUHU
MOOENNAWTUPULL
A.A.A4unoea - ykumye4u

TUKXMMMU Kowudazu “International-House Tashkent” AL
AHHOTauunA

Makonaga TabnMMHUHT MyBad©DaknaTIn Gynuiumnra Tabeup 3TyBYM OMUINNAPHM TaxNnm KN acocuga onun Tabinum TUsu-
Muaa TabnmMm cuaTHM oLLIMpULL Macananapuy Kypmo Ynkmngm. Onui Tabnum Myaccacacuga yKyBs dXapaéHnHU MOAENaLlTUpuLL
YUYH YLIBY >Xapa€HHWHI TYprn Tapkubuin KNCMNApUHWHE ¥3apo TabCUpUHM Gunui 3apyp. Tabnunm xapaéHu nitupokdmnapura
Xoc 6ynraH Mmyxum Tapkmbumn kucmnap Oy vxobun Ba canbuin omunnapaup. PakTopnapHUHE ¥3apo TabCUPWHW Taxmui KL
MYMKMH 6ynraH éHgaluysnapugaH 6upy OUCNepcnoH Taxnun kunuwanp. by xap 6up oMun TabCUPUHUHT MyXUMIUTUHW KYPUG
YMKULLIra UMKOH Bepaau. IMcnepcroH TaxnunuHy Kynnaw LyHaan xynocara onvb kenamku, MoTMeaums — Tabnum MyBaddakus-
TUra TabCup KUMyBYM SHT MYXMM MKOBUii ommnnapgaan 6upu (71,2%). Bup BakTHUHT y3anaa wxobun Ba canbyin OMMnnapHuUHr y3a-
po TabCcupu BasusATra kapab xap xun HaTwkanapra onub kenagn. Kk oMunnm AMcnepcroH Taxnun épaammaa LyHaan xyrnocara
KenTmpunguky, 6apda nkobui OMUNNapHUHE TabCUpy TanabanapHUHT G1UNMM AapaXKaCUHMHE OLLMLLIKIa Ba LIYHAAH Kennod YnkkaH
xonga ynapHuHr 6unvm, manaka Ba KyHUKManapvHuHr sHaga kynanvwuira onvb kenagu. LyHra yxwaw canbui omunnap xam
6up BaKTAa Tabeup KypcatraHuaa Gunum, manaka Ba KyHvKmanap KOHMKapcua gapaxara TyLUULLIN Ky3aTunau.

TasiH4 cy3nap: AMCNEPCUOH Taxnun, MOAeNnaLITUpuLL, nkobuin Ba canbui ommunnap, ctatucTuk Taxnun, denscu ycynu.

MODELING OF THE EDUCATIONAL PROCESS BASED ON
DISPERSION ANALYSIS
D.Achilova - teacher

AL “International-House Tashkent” under TIIAME
Abstract

The article discusses the issues of improving the quality of education in higher education based on an analysis of factors
affecting the success of training. To simulate the educational process at the university, knowledge of the interaction of the various
components of this process is necessary. Important components are the positive and negative factors inherent in the participants
of the educational process. One of the possible aPp. roaches to the analysis of the interaction of factors is the analysis of
variance, which allows to take into account the importance of the influence of each factor. The use of analysis of variance has
led to the conclusion that motivation is one of the most important positive factors (71,2%) affecting the success of training. The
interaction of positive and negative factors simultaneously leads to different results depending on the situation. Two-factors
analysis of variance made it possible to draw the following conclusions that the simultaneous action of all positive factors leads to
an increase in the level of student’s knowledge and consequently, to a high quality of knowledge of skills and abilities.

Key words: dispersive analysis, modeling, positive and negative factors, statistical analysis, Delphi method.
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BBe,quue. Cpenu orpoMHOro MHoroobpasus cdep ge-
ATENbHOCTU cUcTeMa 06pa3oBaHNs 3aHMMaeT 0coboe
MECTO. YpPOBEHb MOATOTOBMIEHHOCTU BbIMYCKHUKOB BbICLUMX
y4ebHbIX 3aBedEeHU B 3HAYUTEMbHOW CTEMEHW onpepensier
BO3MOXXHOCTU AarnbHeNnLen NoaroToBKM BbICOKOKBANMAULIN-

POBaHHbLIX KadpoB, YTO MMeeT Oonblloe BANAHME Ha Hay4-
HbIR, KyNBTYPHBINA 1 NPOU3BOACTBEHHBIN NOTEHUMArn CTpaHbl.
KauectBO 06pasoBaHus ABNSAETCA OOHUMM W3 KITHOYEBbIX
MOHATMI M TPaKTyeTcsl MccregoBaTensiMu Mo-pasHoMy, HO
cBOAUTCS B 06LLIEM cryyvae kK onpegeneHunto, aaHHomy B MICO

-
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CYB XYXXANUIU COXACU YYYH KAQPNAP TAKEPNALL

9000-2001 «KavecTtBOo — cTeneHb COOTBETCTBUS MPUCYLLMX
OOBLEKTY XapaKTepPUCTMK YCTAHOBMEHHLIM TpeboBaHUSIMY.
[MoHsiTMEe kayecTBa, SBMSASICb MHOTOMEPHbLIM U MynsTUdaK-
TOPHbIM (PEHOMEHOM, BKIOYAET Takue COCTaBRstoLLME Kak
Ka4yecTBO pe3yrnbTaToB AeATENbHOCTM (npouecca), KayecTBo
caMux NPOLIeCCOB 1 Ka4eCTBO CUCTEMbI UITM OpraHM3auun ae-
arenbHocTyn [1, 2].

CoBpeMeHHas UHXEHEPHas! NPaKTUKa 3HAYUTENBHO YCIOX-
HMMacb No CPaBHEHMIO C HeAaBHUM NpoLnbiM. JTrobol npakTu-
YecKuii 3ambicen TpebyeT TEOPETUHECKOro aHanMaa u TeXHoso-
MMYECKOTO OCMBICIIEHNS HA YPOBHE MOAENMpoBaHus [3].

AHanus3 coBpeMeHHOro COCTofiHUA Npobnemsbl: Npak-
TUKa nokasblBaeT, 4To BY3 — 310 crnoxHenwwasn opraHmsaums,
r4e OL4HU peLUeHUst MPUHUMAIOTCS KOMMEKTUBHO, ApYrue WH-
aveuayansHo [4]. Mogenb cucTembl opraHu3auumn yvyebHoro
npouecca A0mKHa UNNMICTPUpoBaTh AUHAMUKY MokasaTenei
cucteMbl 0b6pasoBaHns, UHTEPNPETUPOBATL CTaTUCTUYECKME
OaHHble, MPOrHO3MpoBaTb pPa3BUTUE, BbLISCHATbL BrUSHUE
NPUHYMaeMbIX pelleHnin Ha byayuee passutue. OgHUM U3
Ba)KHEMLLMX YCNOBUA MOAENMPOBaHMsA y4ebHoro npouecca,
SABMSIETCSH CO3[aHMe OTHOLUEHWI U B3aMMHOIO BO3AENCTBUS
obyyaemon 1 obyyatoLert CTopoHb! [5].

WMccneposaHus B obnactu oueHkn kadecTBa obpasoBa-
HWS B COBPEMEHHbIX paboTax BegyTcs MO HECKOMNbKUM Har-
paBneHusiMm. OQHO 13 HanpaBreHUN CBA3AHO C YTOYHEHUEM
NoHATUS KayecTBa 0bpa3oBaHus. M3BecTHbIMM B 3To obnac-
" aBnstoTca pabotel B. M. Nemakosa, B.A. bonotoBa., B U
3BoHHuKoOBa., A.WN. Cy6etTO [1, 6, 7, 8]. [ipyroe HanpaBneHue
nccrnegoBaHUin cBs3aHo ¢ pa3paboTko MeToaonornm oueH-
K1 0ObekToB 06pasoBaTerbHbIX CUCTEM, KOTOPOE OTPaXEHO
B paboTtax Takux aBTopoB, kak b.l.AHaHbeB, A.A.boganes,
HO.K.BabaHckun, W.A.JlepHep, MN.U.Mngkacuctein, B.M.MMo-
noHckun [9, 10, 11, 12, 13, 14]. TpeTbe HanpaeneHne CBA3aHO
C pa3paboTkol MeToaororMyeckmx oCHOB 0bpa3oBaTenbHOM
KBanMMeTpuu - obnactu Hay4Horo 3HaHuWsi 0 MeTodax Komnu-
YeCTBEHHOW OLUEHKM KadecTBa 0OBbeKTOB 0OpasoBaTernbHbIX
cucteM. Hanbonee 3HauyMMbIMK NS cucteMbl 06pasoBaHns
asnatTca nccnegosanusa C. N.ApxaHrensckoro, MN.b.Utenb-
coHa, M.M.MotawHuka, A.N.Cybetto, H.A.CenesHeson
[1, 15, 16, 17, 18].

MocTaHoBKa 3agauun. PaccmatpuBas yy4ebHbIN npoLecc
KaK CIOXHYH CUCTEMY BaXKHO OMNpedenuTb KayecTBEHHbIE U
KONMUYEeCTBEHHbIE MOAXOAbl K YPOBHIO 06pa3oBaHusi CTyaeH-
TOB. HecMoTpst Ha nosiBneHne nccrnegoBaHnii, BbliMOMHEHHbIX
B KQYeCTBEHHOW 1 KONMYeCTBEHHOWN cTpaTernsix, cama MeTo-
OOrorus Ux aHanmsa B cucTeme BbicLLero obpasoBaHus eLle
[0 KOHLa He pa3paboTaHa.

Cpenn pasnuyHbiX KOMMOHEHTOB opraHu3auumn y4ebHoro
npouecca BblAensioTca criegyowme: Belbop Tuna ynpaene-
HUS y4ebHbIM npoueccoMm, BbIOOp cTpaternu, onpeaeneHme
napameTpoB OLEHKU pe3ynbTaToB, OMNpedeneHve MeToAoB
AVarHOCTUKK, MPOrHO3MPOBaHUE pe3ynsTatoB 06pa3oBaHUs.
Bce aTu KOMMNOHEHTHI, Byay4n B3aUMOCBSI3aHHbIMUW, 3aBUCAT
OT MHOXeCTBa (DaKTOpPOB, KOTOPbIE MOTYT ObITb Kak Monoxu-
TenNbHbIMW Tak U OTpULAaTENbHLIMMU.

Cpeon nonoxutenbHbIX (hakTOpoOB BbIAENSIOTCA crneny-
olMe: - UCMOoNb30BaHWe WMHHOBALMOHHBLIX KOMMbIOTEPHbIX
TEXHOSMOrMIA BO BpPeMsi NEKLMOHHbIX U MPaKkTUY4eCKUX 3aHs-
TUIA; - NPOdECCUOHANbHbIMA OMbIT U MacTePCTBO Npenoaasa-
Tensi; - CNoCOOHOCTb CTYAEHTOB K BOCTIPUSATUIIO rpacdnyecKon
UHdopMauuu; - obLLas NoAroToBKa CTYAEHTOB K 0Dy4YeHUIo;
- MOTVBaLMS; - HTENNeKTyanbHas HaCTONYMBOCTb.

Cpean oTpuuaTenbHbiX DakTOpoB OTMeYeHbI: - cnabas
MOTMBaUWS; - HeJOCTaToOYHAs MOArotoBka K yy4ebe B BY3€;

- HECMOCOOHOCTL K BOCNPUATUIO rpachuyeckor uHdopmMaumu;
- NIoxue ObITOBbIE YCIOBUS; - OTCYTCTBME KOHTPOISA CO CTO-
POHbI poAUTENEN; - HAaNPsPKEHHbIE OTHOLLEHUSI C NpenojaBa-
Tenem; - HebnaronpusiTHasi Ncuxonornyeckas o6cTaHoBKa B
rpynne; - HeMoceLleHne 3aHATUN.

B3anmopencTeue BbllleykasaHHbIX (PaKTOPOB OKa3sblBa-
eT pellarlliee BNUsSHNUE Ha KavyecTBO y4ebHOro npoiecca u
WMEHHO OHO SIBNSIETCS OCHOBHOW 3aJavel AaHHOW cTaTbu.

MeTonbl pelweHua. [ns onpedeneHns «Beca» Kakgoro
dakTopa ucnonb3oBancs metog [denbdwu, KOTopbiA npeg-
cTaBnsieT cobor oanH U3 METOA0B SKCMNEPTHOWN OLEHKM [6].

PaznuuatoT Tpn atana metoga [denbdun — at0 npeasapu-
TenbHbIA 3Tarn, OCHOBHOW 3Tanm M aHanuTMyeckuin aTtan. Ha
nepBOoM 3Tane npou3BOAUTCA Modbop 3KCMEPTHOW rpynmbl
B HEE MOXET BXOOWTb NMtoboe KONMM4ecTBO YENOBEK, OOHaKO
pekomeHayeTcs hopMupoBaTh rpynny M3 25 4Yernosek U He
bonee. Ha BTopoMm aTane BbINOMHATCS CrieayoLime Lwarm:

» CTtaBuTCS npobrnema — aKCnepTbl Nofy4atT HECKOMNbKO
BOMPOCOB, U X 3a4a4en SABMSIETCS OLEHKa BaXKHOCTU KaXao-
ro Bonpoca.

* AHanuTKKM, M3y4mB MOIyYEeHHbIE OTBETbI MOABEpPralT
UX aHanMTn4Yeckon obpaboTke, pedynbTaThl KOTOPbLIX NPEfOC-
TaBMNSATCS AKCMepPTaM.

* B ntore, akcnepTbl MOryT M3MEHUTb CBOW NMO3ULIMM, NOC-
e Yero JaHHbIM Lwar CHoBa NOBTOPSIETCS; OHU MOBTOPSIKOTCS
CHOBa [10 Tex Mop, noka 3KcnepTbl He MPUAYT K KOHCEHCYCY,
N He OydeT ycTaHOBMEHO efuHOro MHeHusi. VccnepoBaHue
aHanMTUKaMy PacxoXAEeHW BO MHEHMSIX YNEeHOB 3KChepT-
HOW rpynnbl MOXET yKka3aTb Ha He3aMe4YeHHbIe 4O 3TOro TOH-
KocTu npobnemebl. B pesynsrate BblIHOCUTCA 06LLas oueHKa,
N COCTaBMATCS NpakTUYECKME PEKOMEHAALIMN MO PELLEHWNIO
npoGnemel.

Ha TpeTbem aTane npoBepsieTcs COrnacoBaHHOCTb MHe-
HWIA 3KCMEePTOB, aHANU3NPYTCS NONyYeHHbIe BbIBOAbI 1 pas-
pabaTbIiBalTCsl OKOHYaTENbHbIE PEKOMEHAALMN.

AHanus pesynstatoB U npumepbl. B nccnegoBaHusix
meTon Oenbdu ncnonb3oBarncs ¢ NpMBMEYEHNEM CTYAEHTOB
KaK KOHTPOSIbHON, Tak U 3KCNEPUMEHTaNbHON akafeMn4eckoi
rpynnbl B Ka4ecTBe 3KCNepTOB, a Takke npenogasatenen [3].

[ns kaXKaon KOHKPETHOW rpynnbl 3anonHsanacbs Tabnuua
cnepytowero Buaa (tabnuvua 1).

[ns kaxpgoro daktopa BblUMCNSETCS cpefHee apudme-
Tu4eckoe no gopmyne:

_ Z,m:l Xk

JT m
Zizl x"i ki

loe: x; - oueHKa OTHOCUTENbHON BaXXHOCTU (B Bannax)
BbICTaBMEHHas i - M 3KCMEPTOM j - My 3MEeMEHTY; k, - Koad-
ULMEHT KOMMETEHTHOCTW i - FO JKCNepTa YYUTbIBAIOLLMNA
CcTeneHb 3HaKOMCTBa C OOCyX[aemblM BOMPOCOM; i=/...m
HOMepa 3KCMepTOB; m - YMCIO IKCMEPTOB; j=/...n - HOMepa
drakTopOB.

CTtyneHTam npucBavBaeTcsa KoadpduumeHT k=1, npeno-
fasarenam k,=2.

AHanu3 BblleyKasaHHbIX (DAaKTOPOB KakK NONOXUTENbHbIX,
TaK U OTpuUaTenbHbIX MOKa3blBAET OTHOCUTENbHBIA  «BECY
Kaxxgoro dpakTopa, HoO BMECTE C TeM BKNaf Kaxaoro dpakropa
B pe3ynbTaTMBHOCTb OOy4YeHMS He SIBMSETCA O4HO3HAYHbIM.
B yuyebHOM npouecce B3aMMOAENCTBME PasfMYHbIX hakTo-
pOB MPVBOAMT K pasnu4yHbIM pedynbrataM. PaspaboTaHHble
B HacTosilllee BpeMs mMaTemMatudeckne metofdbl 06paboTku
negarorMyecknx M NCUXONornYeckux dKCNeprMeHTOB NO3BO-
NAOT y4ecTb B3aMMOCBA3b (DAKTOPOB, KaK CYLLECTBEHHbIX
TaK 1 HECYLLEeCTBEHHbIX. /I3BECTHLIV MeTOoA ANCNEPCMOHHOIO
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Ta6bnuua 1 HUA (BOCNpOM3BOAMMOCTYW) o’. Brarogaps aTomy nmeetcs
3HayeHue NoNoXUTENbHbIX (paKTOpPOB BO3MOXHOCTb CpaBHUBaTb BnusHWE nboro m3yvaemoro
daktopsl | & X & 9 g . chakTopa v takTopa cnydanHocTy [21].
@ é % el % 3 EZ s 5 2 3 BbIn npoBeneH akcnepuMeHT, rae pasHbiM rpynnam CTyaeH-
é =3 % 5| 2 'g % ‘é’(‘% 1 23| & | 5 g TOB 13 MATU YenoBekK ObInn NpeanoxeHsl 5 3agay no HadepTa-
o 2 9 gE g © 51 5 & 2 5% 5 ci Q TENbHOW reOMEeTPUM NEPBON CTEMNeHW CRoXHOCTU. B nepson
Neake. | & 2% ; § o § § E 2 8 gc ° § % z rpynne 6binn oTobpaHbl CTYAEHTbI C CUINBHON MOTMBALIMEN, BO
nepta § s ‘g é X § = % Q E | 8 @ '25 = g BTOPOW CTYyAEHTbl CO CPeHeN MoTMBaLUuen, B TpeTben — CTy-
22353 3 -g- 5 3 1S g’g 8 E %’ g OeHTbl co cnabon moTBaumen. 3a pesynbsTaTUBHBIA NPU3HaK
g § §<_J g 1) 6 § Q 512 & < NPUHUMAanock BpeMmsi peLleHns 3agady B MyHyTax. MotuBaums
ST «¢© O x o onpepensnacek metogoM Jenbcu Tabnmua 2.
oM. 1 2 3 4 |56 Tabnuua 2
PacnpepeneHue rpynn no MOTUBaLUsiM
1 | AA 50 70 60 70 80 | 50 - - -
. pynna c pynna co pynna co
2 | BN 45 60 70 50 70| 40 Ne M“;:gll_:gye CUNBHOM MO- | cpegHen Mo- cnabow mo-
3 | XB. 50 60 50 70 80 | 40 TMBaumen TMBaumen TMBaumen
4 | 3X. 65 70 50 50 | 70 | 60 1 10 11 15
5 [ 8. 40 60 50 | 40 |60 | 50 2 12 14 v
6 | M.X. 30 50 40 50 | 70 | 40 3 9 10 20
7 | M.M. 30 50 40 50 |60 | 50 4 1 15 19
8 | M.o. 45 60 50 60 70 | 50 5 13 16 21
9 | MA. 40 50 30 50 70 | 50 CymMmbl 55 66 82
10 | H.A. 30 40 40 50 60 | 60 CpeaHue 11 13,2 16,4
11 | O.A. 35 70 30 50 80 | 40 O6uwas cymma 203
12 | O.A. 50 80 50 50 70 | 50
13 | Pk 60 70 60 60 | 70| 50 Kputepun F (Puwepa) ogHO(aKTOPHOrO ANCNEPCUOHHO-
ro aHanmsa no3BonsieT NPOBEPUTb CrieayoLLme rmnoTesbl.
15 ][4 60 60 50 5 |70 60 - H; Pasnuuus B ONUTENbHOCTU BPEMEHW Ha peLueHue
15| T.T. 35 60 70 30 | 60| 40 3aJad ABMsATCA He Gornee BbipaXXEHHbIMU, YeM CryyaliHble
16| To. 40 70 80 20 |90 30 pasnuunsi BHYTPY KaXX4on rpynnbi.

- H,: Pasnnuns B ONWTENbHOCTV BPEMEHW Ha peLLeHue
17| ®.B. 55 50 90 30 | 70| 60 3aau siBnsieTcst 6onee BblpaXKEHHLIMU, YEM CryYalHble pas-
18 | X.A. 40 50 60 50 | 60 | 50 NN4KS BHYTPU KaXKAOM rpynnbl.

19 | X, 35 80 50 50 160 | 40 [MocnenoBatenbHOCTL Onepauni COrfacHo anropuTmy
OAHOMaKTOPHOrO OUCNEPCUOHHOTO aHanu3a npuBegeHa

20 | 3.b. 30 90 40 20 70 | 30 HXKeE:

21 | c.Mm. 45 60 40 30 90 40 1.Bap|/IaT|/|BHOCTb pesynbrata 06yCJ'|OBneHHa$| ﬂ,eﬁCTBM-

aHanu3aa (duwep, 1918, 1948), KOTOPLIN LLUMPOKO NPUMEHSTT-
csl Ang noBblWeHNst 3PEKTUBHOCTM NPOMBILLIIEHHOIO Npo-
W3BOACTBA, YCNELUHO NPYMEHSIETCS ceryac B Neaarormyeckmx
1 ncuxonormyecknx nccnegosanusx [19, 20].

YTOObI UMETH BO3MOXHOCTb OLIEHMBATL BIUSIHUE KaXO0ro
hakTopa Ha OTKINWK 1 CPpaBHUBATb BIMSIHWE Pa3nuyHbIX dak-
TOPOB, YCTaHaBMMBAancs HEKOTOPbIA KONMUYECTBEHHBIN Moka-
3aTenb 3TOro BNusiHWA. NMycTb B OTCYTCTBME OLUMOBOK OMnbiTa
0.7 =0 Npv BapbUpPOBaHWUK DaKTopa x Ha u PasHbIX YPOBHSAX
noyYeHbl UCTUHHBIE 3HAYEHUS V), ¥, ...V, ..., ¥, OTKIUKA y.
Torga B kayecTBe nokasaTens Bn1siHWA dpaktopa X npuHuma-
eTCA BENuYMHa, No aHanornm c obblIYHOM Aucnepcuent Hasbl-
Baemas gucnepcuen cbaKTopa X,

Z(y, y)

roe: y= Z ;- Mpn STOM MMeeTcs B BMAY, YTO yucna

Vo He FlBJ'IFHOTCﬂ CJ'Iy‘-IaVIHbIMI/I 1 NO3TOMYy gucnepcua 0‘2 He
CBHSaHa HW C Kakomn cnyanHom BEMWYMHON, TaK Kak nona-
raeTca 0‘2 0. I/Isyanb BNNAHME (PaKTOPOB NO BENUYMHAM UX
,EI,I/ICI'lepCVIVI yD,OGHO NOCKOJIbKY 3TO npocTenwasi mepa pac-
CedHNA N K TOMY Xe aHanorm4yHaa mepa BrinaHuA dakTopa
CJ'Iy‘-IaIZHbIX NpUYKH, T. €. agucnepcnn eanHM4YHoro Habntoge-

em dJaKTOpa paeHa:

( ) 55° +66°+82° 203’
11 1 i
= N(Z x) = 5 15

N- o6|.uee KONMMYeCTBO MHAMBUAYANbHbLIX 3HAYEHUN,
n - KONMYECTBO UCMLITYEMbIX B K&XA0W rpynne;

¢ - KONMYeCTBO YCroBuK (rpagauuin chaktopa);

2. O6Las BapMaTUBHOCTb pe3yrnbraTa paBHa:

=737

inz—%(in)z =10 +127 + 9> +112 +132 +117 +147 +

2 2 2 2 2 2 2 2 2032
+10°+15"+16"+15"+17"+20°+19° + 21" —

=481,7

3. CnyyanHas BapVIaTVIBHOCTb peayanaTa paBHa:
[STRESIN LML)

4. OnpepgerneHne yncna creneHen cBoboabl
df Wm:C'I =2, df, o =N-1=14;
df;‘n:df(‘)ﬁm_df(‘[m)(m:14-2:12

5. BbluncnseTcss MatemaTMyeckoe OxuaaHve Onsi rnae-
HOro cpakTopa 1 criyyamHbIX hakTOpoB
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CYB XYXXAJIUIN COXACM YYYH KAQPNAP TAKEPNALL

,111(%) (z: )

M, = =369

2
[zxfiﬁgxi)l} 11,16@/) (Z: )
Mz = =34

12

6. Boluncnsietca nokasatens F (duwepa)
M

Fouy = M—l =1,085

2

7. Onpependercs KpUTUYeckue 3HadeHus F ona df,
u df, =12

8. ConocraBnsercs aMMUpUYECKOE U KPUTUYECKOE 3HaYeHne F

Mpwn E,,,, > ”,, H, - OTKNOHSATCH, NpuHNMaetcs H, - To
€CTb NP1 CUNbHON Momaau,mm BpeMs pelueHns 3agad CVIJ'Ib-
HO COKpaLLaeTCcsi N0 CPaBHEHMIO C rPYNMon CTY4EHTOB CO cna-
6o MmoTMBaLmen.

BbiNno paccmoTpeHo Takke B3aumMoAdencTBue ABYX hak-
TOPOB — MOTMBaUMKN K y4ebe CTyQeHTOB M negarornyeckoro
MacTepcTBa, onbiTa npenogasartens. [ns npakTuky ocobbin
WHTEpEeC npeacTaBnsaeT criyvya OgHOBPEMEHHOTO OEeNCTBUSA
KaK MONOXMTENbHbIX, TaK M OTpULaTenbHbIX hakTopoB.

AHanus cratuctnyeckon o6paboTkM NONOXUTENbHBLIX
(hakTopoB MoKasasn, YTo HanbOomMbLUNIA «BEC» UMEIT Takme
akTopbl kak «MoTuBauus» (71,2%) n «lMpodeccrmoHanbHbIn
onbIT U MacTepcTBO npenogasatens» (63,6%). OcTtanbHble
dakTopbl, TakMe kak «CnocobHOCTb CTYOEHTOB K BOCMpPUS-
THIO rpadpmyeckont nHgopmaummny (48,5%), «O6was noaro-
TOBKa CTyAEeHTOB K 06y4yeHuto» (48,6%), «HTennekTyansHas
HaCTON4YMBOCTbY (46,6%) NPUMEPHO paBHbI MO 3HAYNMOCTW.
A Takon cakTop kak «/crnonb3oBaHne NHHOBALMOHHBLIX KOM-
NbIOTEPHBIX TEXHOIOMMIA BO BPEMS NEKUMOHHBIX 1N NpakTuye-
cknx 3aHaTun» (41,8%) nmeeT MeHbLIMIA «BECY» MO CPaBHe-
HWIO C gpyrMmu chaktopamu.

AHanua crtaTucTmyeckon 00paboTknm oTpuLaTENbHbIX
(hakTopoB MoKasasn, YTo HanbOomMbLUNIA «BEC» UMEIT Takme
dakTopbl kak «Cnabas motmaums» (70,9%), «HegoctaTtou-

akm

Has noarotoBka K y4ebe B By3e» (60,2%), «[1noxve ObiToBblE
ycnosusi» (58,8%). Takue dakTopbl Kak «HecnocobHOCTb K
BOCMpUATUIO rpadpmyeckon nHcpopmaummny (37,6%), «Hanpsi-
XKEHHble OTHOLlEeHUs ¢ npenogasatenem» (48,2%), «Hebna-
ronpusTHas obcTtaHoBka B rpynne» (32,3%) OTHOCUMTENBHO
Onun3kK No 3Ha4MmocTu. A Takol dakTop kak «HenoceleHne
3aHATUIY (22,9%) MMEET HaMEHbLUMI «BEC» MO CPaBHEHMIO
C Apyrumu daktopamu. [22]

BbiBoabl. Ha ocHOBe AMCNepCUOHHOIO aHanuaa BbisiBrie-
Hbl B3aUMOCBSI3M MeXay pasnuyHbiMu cakTopamu. MNpume-
HeHne oaHOMaKTOPHOro AMCNEPCMOHHOIO aHanmsa no3Bonm-
1O BbISIBUTb Ha OCHOBE BblYMCIIEHUSI Noka3aTens duwwepa,
4YTO UMEHHO MOTMBALMSA OKasbiBaeT Haubornbllee BrMsSHUE
Ha pe3ynbTaTUBHOCTb 00yYeHus.

MpumeHeHre ABYyXdaKTOPHOro AMCNEPCUOHHOIO aHanmaa
«MOTUBaLMUY» U «NPOdECCUOHANLHOIO OMbiTa MpenoaaBa-
Tensi» No3BONWIO CAenaTb BbIBO4 O TOM, O[HOBPEMEHHOE
[OeNcTBME BCEX MOMNMOXUTENbHbLIX (haKTOPOB MPUBOAMT, OAHO-
3HaYHO, KaK K MOBbILLEHWIO YPOBHS 3HAHUI CTYAEHTOB, TaK 1 K
BbICOKOMY Ka4eCTBY 3HaHWI, YMEHWUI U HABbIKOB 00y4YaeMbIX.
TOYHO Tak ke OJHOBPEMEHHOE [JENCTBME BCEX OTpULaTENb-
HbIX (paKTOPOB Takxe NPUBOAUT K OQHO3HAYHO HEYLOBIETBO-
pUTENBLHOMY Ka4eCTBY 3HaHWUA, YMEHWI N HABbLIKOB.

Takol hakTop Kak «HefocTaToyHas NMoAroToBka K yyebe
B By3e» U «HECMOCOBHOCTb K BOCMIPUATUIO rpadhuyeCcKon 1H-
hopmauumy» B cOMETaHMM C «NPOeccuoHanbHbIM OMNbITOM U
MacTepCTBOM MpenofasaTtens» He NpuBen K yO4OBMeTBOPU-
TenbHbIM pe3yrnbratam Ka4ecTBa 3HaHWN.

«[noxme BbITOBbIE YCNOBUSA» U «HEMOCELLEHNE 3aHATUN»
B COYETAHUWN C «CUIMTbHOW MOTMBAUMEN» Laxe MpU «UHTen-
NeKTyanbHOW HAaCTOMYNBOCTU» MPUBENWN K NOCPEACTBEHHbLIM
pesynsrataMm. «OTCYTCTBME KOHTPOMS CO CTOPOHbI poauTe-
nen» nNpu «CUSbHOW MOTMBALMU» HE BRUSINO Ha KOHEYHble
pesynesTaThl.

Bonpockl noBbiweHns kadecTBa 06pa3oBaHnsi B BbICLLEM
y4yebHOM 3aBefileHMN Ha OCHOBE aHanm3a akTopoB, BMMsO-
LUMX Ha yCneLwHOCTb 00y4eHns Heobxoanmo Anst Mogenupo-
BaHWs y4ebHOro npouecca npy B3aumogencTBum pasnmnyHbixX
KOMMOHEHTOB.

Ne NutepaTypa
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WPPUTALINA BA MEJIMOPALIUA COXACUIA AMATTA OLUMPUNAETIAH UCIIOXOTIAP

PE3YJIbTATbl CTPATET'M4YECKOI'O NAPTHEPCTBA
B HAYYHOU U OBPA3OBATEJIbHOU CPEPAX

A.O. Adamueesudy - Ha4anbHUK YnpaeneHusi Hay4yHoU nonumuku HayuoHanbHoO20 uccriedogamesibCKo20
Mockoeckoeao eocydapcmeeHHO20 cmpoumesibHo20 yHusepcumema (HUY MICY)

B.B.XacaHoe - OekaH ¢hakynbmema ludpomexHu4yecko2o cmpoumenbcmea TawkeHMCcKo20 uHcmumyma
UH)XeHepoe uppu2ayuu u MexaHu3ayuu cesibcko20 xo3ssiticmea (TUMUMCX)

T.A.Mup3aee - cmydeHm Akademu4deckozo nuues «International House Tashkent» npu TUMUMCX

OO0

S

C 18 no 21 anpens 2019 roga B TalIKEHTCKOM UHCTU-
TyTe€ WHXEHEpOB uppuraumm u MexaHu3auuu CernbCKoro
xo3auncTtea npowna XXII MexayHapogHas HayyHasi KOH-
depeHuns «CONSTRUCTION — THE FORMATION OF
LIVING ENVIRONMENT» (FORM-2019), opraHusatopamu
KOTOpPOW BbICTYNUNAM HaunoHanbHbI UccneaoBaTenbCKUn
MockoBckuii rocygapCTBEHHbIN CTPOUTENbHbBIV YHUBEPCUTET
(HNY MICY), TalKeHTCKUA MHCTUTYT MHXEHEepPOB uppwura-
UMM 1 MexaHusauum cenbckoro xossamnctea (TUMNMCX),
AO «l'mpgponpoekT».

KoHgepeHums «Construction — the formation of living
environment» npoBoanTCS B TedeHne 22 neT u TpaguumoH-
HO o6beauHseT npeacTaBUTENen cambiX BOCTPEOOBaHHbIX
obnacTten cTpouTenbHOW Haykn co Bcero mupa. E€ ocHoB-

Howm Lenbio ABndaeTca nonyndapu3auna pe3ynbtatoB UCCrie-
[OoBaHUM 1 pa3paboTok B 06nactn CTpouTenscTea B Mex-
AYHapoOAHOM  Hay4YHO-MH(OPMAaUMOHHOM NPOCTPAHCTBE,
pacLUMpeHne Hay4yHOro B3aMMoaencTBust U hopMnpoBaHme
HOBbIX MEXAWCLUMIMHAPHbLIX NMPOEKTOB, pa3BUTUE Hayuy-
HbIX KOMMYHUWKaLMA Y KOMNETEHLUUIN YYEHbIX.

Bbibop mecta npoBeneHus KoHdepeHumm npegonpeae-
nun su3nt MNpesngenTta Poccun B.B. MyTnHa B Pecnybnuky
Y36eknctaH B oktabpe 2018r., B xo4e koToporo 6binu noa-
nucaHbl OBYXCTOPOHHMe CornawieHvst 0 pasBuTum cTpa-
TEerm4yeckoro napTHEpCcTBa B Hay4yHON u obpasoBaTenbHON
chepax.

FORM-2019 BnepBble npowna B Y3bekncraHe u rocte-
NPUMMCTBO NMPUHMMALOLLEN CTOPOHbI NMO3BOMNNUIIO MPOBECTH
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BblJawlleecsa nNo cBouM MacwTabam meponpustve, 4To
HECOMHEHHO OTpas3ufocb Ha CTaTUCTUKE: B 3TOM rogy no
oueHkam OprkomuTeta B KoHbepeHuun npuHanu yyactue
6onee 1000 yenosek.

TopxecTBeEHHasi LIePEMOHUS OTKPbITUSI COCTOsiNach BO
[OBopue TBopyecTBa Mmornogexu Pecnybnukm YsbekucTa,
pacnonoXeHHOro B LileHTpe ropoaa TalkeHTa. Ha nneHapHomn
ceccumn yyacTHrKoB KoHdepeHLMn NpuBeTCTBOBANN PEKTop
TUMMNMCX Yktam MNappaeBny Ymyp3aakos, npopektop HAY
MICY AHgpen [Metposuy lMycTtoBrap, MnHUCTp BbICLIErO U
cpepnHero cneumanbHoro obpasoBanus Pecnyonukum Y3bekuc-
TaH MiHoM Ypuwesund MagxknaoB, MUHUCTP BOAHOIO XO35M-
ctBa Pecny6nukun Y3bekuctaH Laekat PaxumoBuny Xampaes,
nepebI 3amecTuTenb MuHucTpa ctpontensctea Pecnybnuku
Y3b6ekuctaH LyxpaTtxomka PaxmamxkaHosuy Xawmnmos, lMep-
BblIli 3amecTuTenb MNpeacenartens npaeneHus AO «Y3bekrna-
poaHepro» DxaxaHrup Abgycanamosuy TypryHoB, [upekTop
AO «l'vigponpoekT» Annbek NnxomoBny Axmenos.

B KkayecTBe KMO4YEBbIX CMUKEPOB BbICTYNWAW BeayLine

MUpoBblE y4YéHble B obnactu crtpoutensctBa Prof. Akmal
Karimov (Y36ekuctaH), Prof. Daman K. Panesar (KaHapga),
Prof. Borislav Hristov (lepmanus), Prof. David L. Passmore
(CWA), Dr. Andrey Zhuravlev (Poccus), Prof. Alim Pulatov
(Y36ekuctaH).

ABTOpamMu OOKNagoB M MPEeACTaBUTENSIMU HAy4YHOro KO-
MUTETa CTanm yyeHble 13 24 ctpaH: Y3bekucTaH, Poccusi, Ap-
mMeHus, ABctpanus, benapyce, KaHaga, Kutan, Yexus, ®dpaH-
uus, Mpysus, Mepmanus, Upax, Utanua, Kasaxctan, Jntea,
Monronus, Monbwa, Moptyranusa, Cupus, TagKUKUCTaH,
YkpauHa, Bennko6putanus, CLUA n BbeTHam.

Bcero B TeyeHne Tpex pabounx gHen Ha KoHdepeHuun
Obino 3acnywaHo 167 ycTHbiX 1 138 NOCTepHbIX 4OKNaAo0B

B LUECTU TEMaTUYECKUX CeKuMsx: «YMHbI ropoa» (Smart
City); «CoBpemMeHHble cTpouTenbHble matepuansl» (Modern
Building Materials); «Bbe3onacHocTb B cTpouTenbCTBE»
(Safety in Construction); «HagexHoCTb 3gaHuii n coopyxe-
Hun» (Reliability of Buildings and Constructions); «'mgpotex-
HM4yeckoe CTpouTenbcTBO M Menuopaums» Hydrotechnical
Construction and Melioration; «HoBble TexHonorun B cTpom-
TtenoctBe» (New Construction Technologies).

Joknagbl y4acTHUKOB ByayT onybnvkoBaHbl B XXypHane
E3S Web Of Conferences, nHgekcupyemom B MexayHa-
poaHbix 6asax Scopus n Web of Science.

BaxHbiM meponpusatnem KoHdepeHunn ctan Tpagu-
LUMOHHBIN CemMuHap MOMoAbIX yyeHbix (B Bo3pacTe Ao 25
net) «MonogexHble MHHOBaUMN» U OOHOUMEHHBIN MEXAY-
HapopaHbI KoHkypc.

MexgyHapogHoe Xiopu, B COCTaB KOTOPOro BOLLMAW
cneunanuctel n3 Poccuun, Y3bekuctaHa, EBponbl 1 cTpaH
CeBepHon Amepuku, onpegenuno 10 nobegutenen n 20
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npusepos. [obegutenam n npusépam KoHkypca «Mormo-
OEeXHble MHHOBaLMW» Oblfiv BpyYeHbl OMNMOMbI, Meaanu u
namMsiTHblE NPU3bI.

Hoknagwbl y4actHukoB CemunHapa 6yayT onybnunkosaHbl
B oTaensHom COopHuke, nigekcupyemom B PUHLL.

B pamkax Hay4yHou nporpammbl KoHbepeHumm coctosnca
Kpyrnbin cton «be3onacHocTe M HageXHOCTb aHepreTuyec-
KMX U TMOPOTEXHUYECKNX COOPYXEHUM», Ha KOTOPOM Oblnu
o6CcyxaeHbl BONPOChl MOATOTOBKM KagpoB AMsi CTPOUTENb-
CTBa 1 3KCMryataumnm aToMHON CTaHummn B Y3bekncTaHe.

B pamkax pgenoBoy nporpaMMbl MPOLUIN HECKONbKO
meponpuaTtuii: Bopkwon CHO HUY MICY "4-aq lMpomblw-
NeHHasa pesonouua”; a Takke pabodne BCTpeym no Bomnpo-
cam noaroToBKM cneumanncToB B ob6nacTn cTpomTenscTBa
rMAPOTEXHNYECKMNX COOPYXeHUN. Mo pesynbtatam pabo4mx
BCTpeY OblNn JOCTUrHYTbI [OrFOBOPEHHOCTM O npoBeje-
HUN COBMECTHbIX paboT Mo NpeanpoOeKTHbIM U3bICKAHUSM,
BHEZPEHUNIO HOBbIX CTPOUTENbHBLIX MaTepranoB U TEXHOIO-
rMn, a Takke obcyxaeHa BO3MOXHOCTb CO3[aHUsA CUCTEMbI
HenpepbIBHOrO obpa3oBaHWst AN MOATOTOBKW KaapoB B
MHTepecax aTOMHON oTpacnu Y3bekncrtaHa «OT LUKOSbHOMN
CKaMbu» C MpUBMEYEHNEM KOMMETEHLMIN akageMU4yeckoro
nuues «International House Tashkent» npu TMMMMCX.

Ha TopXecTBEHHOW LepeMOHUN 3aKpblTUS, COCTOSB-
wencsa 20 anpensa B TUMMMCX, pektop TUMUMCX Yktam
Mappaesny YMyp3sakoB v 1.0. pektopa HNY MI'CY Angpein
AnatonbeBuy Bonkos noasenu utorn KoHdepeHuuu, oT-
mMeTunu BblgatLytoca paboty MexayHapoaHOro Hay4yHoro
KomuTeTa u xopu KoHkypca.

3aBepwimna paboty KoHdepeHuun KynbsTypHO-MoO3Ha-
BaTenbHasa nporpamma. YyactHuku KoHdepeHuun cmornm

NO3HAKOMUTLCS C APEBHENWeENn KynbTypow Y3bekucTaHa,
NnoceTUTb CTposLLMECs: OOBEKTLI, TAMATHUKMA UCTOPUN 1 ap-
xutekTypbl B TawkeHTe n CamapkaHge, a Takke orBegatb
Onoga HauMoHaNbHON KYXHU.
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XYOOWBEPOMEB TOJIMBXOH COJIMEBUY
2004 NUNTHUHT MAPT OMMOAH 2011 UMNMHUHT CEHTABPb
OUUIrAYA TOWWKEHT UPPUTALIMA BA MEJTUOPALMA
MHCTUTYTUHUHI PEKTOPHU

OO OO OO OO

Xy,u017|6epnv|ea TonuoxoH ConueBnd 1946 wnunpa
YKUTYyBYM ounacuaa TyFunraH. 1969 nunun AHOMKOH
KuMLNok Xy>xanuk MHCTUTYTUHUHT KMLLNOK XY>XanurnHu mexa-
HU3aumsmawTUprLW dakynsTeTuHn Tamomnab, 1970-1974
nunnapu xapbun xusmataa 6ynraH Ba ByTyHUTTUOK KuULL-
NOK XY>KaInuK CUPTKM TablUMW UHCTUTYTUHUHT acrupaHTy-
pacuga ykuraH. 1975 Mnm HOM304NMK AUCCEepPTaLMSCUHN
MockBa waxpuga Ba 1992 nunu OOKTOPNMK guccepTaumsi-
cuHn CankT-lMetepbypr waxpuga myBaddakmaTin xMmos
kunraH. TexHuka dannapu 4oKTopu, npodeccop.

TonuoxoH ConueBuyHuHr, 1974 nmnpad 6ownab, 30
MUNNUK UMUA Ba negarorvk daonuatn AHOWKOH Kuwwinok
XYXanuK MHCTUTYTU BunaH Gofnuk 6Yynub, yHUHr canoxus-
v “TpakTop Ba aBTOMobMNnap” kadeapacu accucTeHTuaaH
WHCTUTYT PEKTOPU NaBo3umurayda ycraH.

1997-2004 vnnapn AHOWKOH KWWIMOK XYXanuK WH-
ctutyTura paxbapnuk kunraH. 2004-2011 nunnapu Xygon-
OepaneB  TonubxoH
ConveBuy  TOLUKEHT
vppuraumsa Ba Menu-
opauusi MHCTUTYTUra
(xo3upru TUKXMMW)
paxbapnuk kunraHga
XaM YHUHI PEKTOPMK
aoNUATUHWHT  yCTy-
BOp  MyHanuwinapwu
cupatmga  TabAMM
TUSUMWUHN  TAKOMMUII-
nawTMpul,  UHCTK-
TYTHUHT  UNMUIA-Ne-
[arorvik cCanoxusiTvHu
owvpuw Ba MoA-
aoun-TexHuka 6asacu-
HY Ty6aaH axwmunaiu
" 6yngu, anHuKca, Xo-

pvX UMW Ba TabnMM Myaccacanapv 6unaH y3apo xam-
KOpPNWK anokanapuHu daonnawtmpuwira karra 9bTMbop
Kapatunaun. YHuHr 6esocuta paxbapnurnga WHCTUTYTHUHTD
YKyB XapaéHura nHHOBaLUMOH negarornk Ba axbopoT TexHo-
norusinap Xopwi atungu, to3nab npodeccop-ykuTys4mMnap
Pecnybnvka Ba xopwxgarn uifFop Tabnmm myaccacanapuga
Y3 ManakacvHu ompaunap, MHCTUTyTaa yHnab xankapo Ba
Pecnybnvka nnmuin Ba amanuin KoHdepeHumsanap ytkasun-
AW, MyTaxaccucnuk caxnapu 6yrmya ykys agabuétnapHuHr
SIHMM aBnoAMHWM sApaTtuwra Taxpubanu negarornap xant
aTUNMG, Kncka BakT numaa 80 AaH opTuK Aapcnuknap, YKyB
KynnaHManap xamga to3nab ycnyoui vwnaHmanap Tanép-
naHav Ba Yon aTungu.

LWy vmnnapw, Amepuka Kywma WTatnapu, Xuton Xank
Pecnybnukacu, Poccusa ®egepauuscu, Typkusa, Mucp xamaa
EBponaHuHr eTtakun pasnatnapuparm Hydysnu Tabnavm
Myaccacanapu 6unaH xamKopnuK anokanapu cesunapnv
Aapaxaga mycTaxkaMmnaHgu.

T.C. XynonbepaneBHUHr paxbapnuri Ba YHUHT ULLITUPO-
kvnaa EBponaga kysra KypuHraH BarvHeHreH yHuBepcuTeTH
(FonnaHamnsa) 6unaH MKk TOMOHNama kKywma gunnom 6epu-
naguraH xankapo maructpatypa ounnan. Mnpuk xankapo
doHanap (TEMPUS, TACIS, KOICA, ICARDA, IWMI, FAO,
UNESCO Ba 6owkanap)HVHr rpaHTnapu onvH1G, UHCTUTYT-
HW gHaga PUBOXMAHTMPULL YYYH KYM XaXMMW MHBECTULMS-

nap Kkuputungu.
WHcTuTyTaa npodeccop-ykutysumnap,

xogumnap Ba

TanabanapHu WXTUMOMI Kynnab-kyBBaTtnawra anoxuaa
abTnbop 6epunaun. Ykys GuHonapu, nabopartopuanap, ax-
6opoT-pecypc Mapkasnapu CropT MHLIOOTNapK xamMaa Tana-
Ganap Typap oWnapu 3aMoHaBuiA ycynaa kanutan TabMup-
naHan. Tanabanapra silwall, YK1LW Ba Aam ONULL y4yH Gapya
Kepaknu wapoutnap spatunan. LLyHuHraek, MHCTUTYT Xyay-
OV[a Kucka BakT uumaa katta xaxmaarm obogoHnalTupuLL
Ba kyKanamsopraluTvpuLL Uapy amanra oLwmpunau.
Xynownbepaves TonndxoH ConneBny TanabyaH Ba MOXMp
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Tawkunotyn-paxbap, Taxpubanu negaror-tTapbusum 6ynu-
lwu GunaH Gup KaTopaa, NMMPYK TaaKMKOTUYM-0NMM cudpaTnaa
MaMIakaTUMU3HWHE KEHT UIIMUIA XKamoaTuunurmra TaHumraH.
YHuHr paxbapnvringa 10 gaH opTUK HOM3OAMUK Ba JOKTOPINK
auccepTtaumanapy MyBadakusaTin XumMos Kununam, 25 gax
OPTUK Aapcrnuknap, yKyB KynnnaHmanap, MoHorpaduvsnap sa
200 paH opTuK MnMuin makonanap, 15 gaH opTuk uxtmponap
YUyH NaTeHTnap onvMHau.

Xosupaa TonmbxoH ConveBny UnMuin Ba negarornk da-
onuATUHU TOLIKEHT AasnaTt arpap yHUBEPCUTETUHUHI AHAOW-

XOH (hunuanuaa npodeccop naBo3umuaa AaBoM ITTUPKUO,
KeMnHrn nunnapga “Tpaktop Ba aBTomMobunnap” daHuaaH
3 Ta kaTTa xaXMmnu gapcnvknap spatau. YnapaaH wy das-
HW YKATULLAA KaTop ONWI TablMM Myaccacanapuaa acocum
apgabuéTtnap cudatuga cdongananmnmokaa. LyHuHr- gek,
KALLIIOK  XY>Kanuk TexHUKanapvHu TakoMUnnawTupul Ba
ynapaaH yHymnu cpoinganaHuHUHT UIMUIA acocnapuHmn sipa-
TMwaa xamaa Y3bekncToH PecnyBnnKacuHUHE KULLINOK XyKa-
v nwnab YMKapyLWmHU SHaZa pUBOXKIAHTUPULLAA YHYMITW
MexHaT Kkununb kenmMokaa.
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