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I'JIOBAJI UKJIUM Y3TAPHUIIIM BA CYB TAHKUCJ/IMTY IIIAPOUTHIA

TUJIPOTEJIb TEXHOJIOTUACH: KYUYAT 3KHUIIIJIA UHHOBAIIMOH EHJIAIIIYB BA
CAMAPAZOPJIUK

CararoBa bapHo TaiararosHa
Towkenm dassam azpap yHugepcumemu masaaéacu
Hypy/uianeBa baxopa Capaop ku3su
Towkenm dassaam azpap yHugepcumemu masaaéacu
MamcuaagunoB TyakuH HlamMmcuaauHoBUY
Towkenm dassam azpap yHugepcumemu, 6uo102usi paHaapu HomM300u, doyeHm

AHHOTAauMA: Ywb6y makosnada 2106a4 UKAUM Y32apuwiu 8a CYy8 MAHKUCAU2U
wapoumuda Ky4am 3KUWw HcapaéHuda audpozesb MeXHOA02USICUHU KYJAAAUIHUHE
axamusmu maxaua KuauHeaH. ['udpozesHuHz mynpok @usuk-kumésull xoccaqapuza
mawscupu, Ccy8 mexcamKkopausu 8d VCUMAUKAAPHUHZ SIWO0BYAHAUK OaApaXCacuHu
owupuwadaau poau uamull acocaab bepuszat. llyHunedek, Kyuam skuwda sudpozendaH
¢dotidanranuw  6yliuva amaaull mascusaap 8a  ukmucodull camapadopauk
Kypcamkuu1apu Kesmupui2aH.

Kanut cy3nap: eudpoecenv, cy8 maukucaueu, Ky4am 3KUW, CYy8 mMexicosyu
MexHo/102usinap, MynpoK HAMAU2U, UHHOBAYUOH O0eXKOHYU/AUK, Ua0u3 mu3umu,
nojaumep.

AHHOTaupusA: B daHHOU cmambe aHaau3zupyemcsi 3HAYeHue NpuMeHeHus
MexHOo/102uU 2udpozest Npu nocadke CaxceHyes 8 yc/a08uUsiX 2/1000/1bHO020 U3MEHEeHUs
Kaumama u deguyuma 80dvl. HayyHo 060cHOBaHO 6ausiHUe 2udpozesnsi Ha Pu3uKo-
XuMuyeckKue ceolicmea no48bvl, €20 poab 8 IKOHOMUU 800bl U NOB8bIWEHUU
npusxcusaemocmu pacmeHull. Takice npedcmasieHbl npakmu4eckue pekomeHdayuu no
ucno/vb3o8aHur  eudpozesnsi npu nocadke U nokasameau  3KOHOMUYECKOU
agpgekmusHocmu.

KnwueBble ciaoBa: 2udpozeab, deuyum 800bl, nocadka caxceHyes,
godocbepezarwoujue MEXHO/I02UU, BAAHCHOCMb NOY8bl, UHHOBAYUOHHOE CEAbCKOE
X03511icmeo, KoOpHesasi cucmema, NoAuMep.

Abstract: This article analyzes the significance of applying hydrogel technology
during seedling planting in the context of global climate change and water scarcity. The
influence of hydrogel on the physico-chemical properties of soil, its role in water
conservation, and increasing the survival rate of plants are scientifically justified.
Furthermore, practical recommendations for using hydrogel in planting and indicators of
economic efficiency are provided.

Keywords: hydrogel, water scarcity, seedling planting, water-saving technologies,
soil moisture, innovative agriculture, root system, polymer.
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ByryHru kyHjia rjobaj UKJ/JAMM V3rapuiliv, XaBO XapOPaTUHUHT KYTapUJMUIIA Ba
CYB peCypCJapUHUHT TAKYWIJIMTHM KHULIJIOK Ba YPMOH XYXKaJIMTU OJIAWATA XKUALUHN
BasudasapHU KyHMOKJA. Y36eKHUCTOH IIApOMTH/A BereTalds AaBpUAA OyFIaHHII
JlApOXKACHMHUHT HOKOPWJIUTH, alHUKCA, SHTM 3KWJraH Ky4aTJapHUHT WJIJU3 OTHII
>)KapaéHUHU KUUWHJIAIITUPaAd. AH'baHAaBUH CyFOpHUIN YyCyJUlapuja CYBHHUHI KaTTa
KHMCMH TYNPOKHUHT KyWHW KaTJiaMJiapura cu3ub KeTaau €ku OyFaaHUO WyKoJsaau. by
3ca kyyaTsapHUHT 30-40% raya Kypu6b KoJIMILUTra 0JIU6 KeJaau.

WUkauM  y3rapuiid  OW3HUHT  JAABPUMM3HUHI  3Hr  Jloy3apb  rsoban
MyaMMoOJIapUJaH OUPUJAUDP: XAPOPAaTHUHI KYTapWJMIIMA, 3KCTpeMas 006-XaBo
X0/icajlapy Ba éMOHJIAIMG 60paéTrad SKOTU3UMJIAp XaM MHCOHUSAT KaMUSATHUTa, XaM
aTpod-MmyxuTra Taxguz coaMmokaa [2]. 1800 iusiapHUHT oxupJapyuaad 6epu EpHUHT
ypTauda XapopaTtu TaxMmuHaH 1 °C ra owmau, 2024 iuaja XxapopaT caHoaTraya 6yJiraH
Japaxkazgan (1850-1900) 1,55 °C = 0,13 °C rokopu 6yau6, 6y 175 UUNIUK peKopn,
JlapakaZilaryi 3HT MCCUK Wua 6yaau [13, 14, 15]. JleHrus caTxyd TaxMHUHaH 24 cM ra
KyTapuW/Ju Ba KyTapWUIIAA AABOM 3THUIIMA NPOTHO3 KWJIMHMOKZA. 2023 uuaga
atMocdepasa kapboHaT anrugpug (CO;), metan (Y,) Ba azot okcuau (H,0) kabu
aCOCHUHM HMCCUKXOHA ra3JIapuHUHT KOHLeHTpanuscu kamuga 800 000 uus vuupa sHr
I0Kopu Japaxara etad, CO, y30K yMp KypaAuraH HMCCUKXOHa rasjlapd TOMOHUJAH
IOTUJITAaH UCCUKJUKHUHT TaXMUHAH 66% HY TalllKWJ Kujaaau [7, 8].

['maporessap aHbaHaBUW €HJalllyBJapra HUMcCOATaH aHUK ad3asIMK/Iapra ara:
yJlap MacCMB MeXaHU3MJap OpKaJld KypyK Ba3HMJaH 103/71ab Ba MHUHIJIAb MapTa
KYIPOK CyBHH I0TUO, 3HEPTUs HYKOTUIIJIApUHHU 6apTapad 3TUIIM MYMKHUH [9], a/ieKTp
sHeprusicuaaH ¢ougananmacaad 90% ravya cyB MUKJAOPHU OUJIaH OYF/IaHUILI OpPKaJIu
COBYTUIIHHU TabMHUHAAWAU [10, 11], KULLIOK Xy>KaUTH CyFopHIl 3XTHEXKUHU 30-50%
ra KamMauTUpull OWJaH Oupra 3SKUHJAAP XOCUJIJOPJUTMHM olupasyd [12] Ba
O6WHOJIap[ila aBTOHOM 3HEpPrus Tekalll UMKOHUHHU 6epaju, 6y 3ca uctebMoHU 45%
raya kamamtupaau [4].

CyB pecypciapvuHUHr KaMmauuiiM Mapkasud Ocué xyayauza xaM sSKKOJI
ce3uIMOKa. Jlapé OKUMJIAPUHUHT KUCKApUIIH, €p OCTH CYyBJAPUHUHT Macaruilim
XaMJila CyFOpPUII THU3UMJAPUJArd HYKOTHUILJIAP HATWXKacuJa CyBJlaH caMapaju
doiananuiln Macajaacu siHajla f013ap6 axaMusaT kacb aTMokza. Iy ca6absiv cyBHU
TEXOBYM Ba HAMJIMKHU Y30K MyJJaT CAaKJOBYU HWHHOBAIMOH TEXHOJIOTHUSJAPHU
Y)KOpUM 3TUII 3apyp 6yin6 KosaMmokaa.lllyHgai camapasiu TexHOJIOTUsIJIapAaH OUpHU
rUJiporesib TEXHOJIOTUSICUIUD.

[uaporenb-6y CyBHM V3ura KaTTa MHUKJOpPJAA CHHTAUPUO, YHU acTa-CeKUH
YCUMJIMK WJIJU3Jlapura eTkKa3ub OepyBUM IOKOPM MOJIEKYJAP TUAPODPUI NMOJTUMEP
MoaAaaup. Y TYNpPOK TapKUOWra KyIIMWJIraHaa CyBHU V3UJA KaMJyaWJd Ba HaMJIMK
KaMalraHuia yHU CeKMH-acTa axpaTub uyukapaau. Iy xycycusatu Tydanau
rUJporesib TYNPOKJAard HaMJIMK PeXXUMHUHHM GapKapopJalllTUPHUIITa XM3MaT KUJa/Iu.
KuméBuii )xMxaT/AaH ruaporesib KynyuHYa MOJUAKPHUJIAT acoCHa UIlJIab YMKapUaaau
Ba TApMOKJIAaHTaH Ty3WJMIIra 3ra Oy/n0, cyB OWJaH TYWMHraHJa OUp Heya 103
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6apobap xaxMmja wumagu. KyyaT skuil kapaéHuja ru/iporesib KyJJIAaHUJIUIIA OGUDP
KaTOp arpoTeXHUK ad3a//IMKJapHU Oepaau. ABBasio, TYNPOKHUHT CyBHU YILJIab
TYpULl KOOWIMSATU OLIaAYM Ba CYFOPUII OpaJufu y3asaad. by aca cyB capdunu
KaMalTupuuira épaam 6epaau. byHjaH Tamkapu, JOUMHKA HaMJWK MaBXKYAJUTH
WJAU3 TU3UMHUHUHT (a0l PUBOXJIAHUIIMHM TabMHUHJANIHU, 03UKA MO/AJAJAPHUHT
V3JMAIITUPUIUIIMHNA  SIXIIWJAWAA  Ba VCUMJMKHUHT CTpeccra 4YMJaMJUJUTAHU
OlIMpPaAJH.

TagKuKoT/Iap WYHU KypcaTaguKH, TUApOresb KyJJAHWITAaH MaWAoHJIapAa
KY4YaTJAapHUHT £I11a0d KOJMII KYpCaTKU4YM Ce3WJapJud Jlapaxkaja KopU Oyaaju.
[uaporesb TeXHOJIOTHUSICU 3KOJIOTUK Ba HWKTUCOAUM JKUXATJaH XaM ¢ouaasu
Xycob6yiaHau. Y TYNPOK 3PO3USICUHM KaMaWTUpaJy, HAMJUKHUHT Te3 OyFJIaHUIIMHU
OJIJUHU 0JIaJAY XaM/Jia CYFOPUII XapaXKaTJIapUHU KUCKApTHUpaAu. AMHUKCa KyMJIM Ba
HaMJIMKHU Te3 MYKOTYBYM TYNpPOKJap/Ja TUAPOTeJHUHI caMapajopJiurd OKOpHU
o6ynaau. Mebépuaa KyJJaHTaHJa y OUp He4ya WHUJI JaBOMHJAA Y3 QYHKIUSICUHHU
REV: 100701107 MYMKHH.

[maporesHy Kyjajam >xapaéHd oAgud 6yaub, y OJJUHJAAH CyB OWiaH
apaJaliTUPUINO WUIIMPUIAJU Ba KydaT 3KWJIa[WTraH yyKypuara >KoMUJallTUPUIaJy.
CyHrpa Ky4aT 3KWJMO, TyNpoOK OWJIAaH KOIJIAaHaJU Ba JACTJIaOKWA CyFOPHUII aMaJira
olmiMpuIaAd. BUpPOK mpenapaTHU MebEpUJaH OPTUK MLULJIATHII TaBCHUSA 3TUJIMaWUY,
YYHKU Oy TYNPOKHUHT QU3UK XyCyCHUATJIapUra cajJloui TabCUP KYPCaTUILU MYMKHUH.

Ymby MyaMMOHH Xa/l 3TULIJA TYNPOKHUHI HAaMJMK CUFUMMHU OIIMPYBYM Ba
CYBHM TE€XOBYM HWHHOBALMOH MOJIMMepJiap- TUAporesjap ajoxyuAa aXaMUAT Kach
3TMOKJAa. ['mjporesib TexHOJOTUACA HadaKaT CyBHU TeXaWau, OaJKu YCUMJIUKHUHT
3KCTpeMaJl UCCUKJIMK IIAapOUTH/Ia XaM HOpMaJl pUBOK/JIaHUIIMHU KadoiaTaaluu.

['uaporesb- Oy IOKOPU MOJIEKYJIAJIM KPOCC-O00FIaHIaH MoJiMMep OUpUKMa 6YJiuo0,
y ¥3ura xy/ia Kyl MUKJOp/Jard cyB Ba CyB/a 3pUraH MUHepa MOAJaJapHU IUMUO
OJIWIL XyCYyCUSITUTA 3Ta.

['uaporenb rpaHy/jajapu CcyB OWJIaH TYKHAlUraH/JAa, IMOJMMeEp 3aHXUpJapu
KEeHTras/iu Ba CyB MOJIEKyJlaJlJapUHU BOAOPOJ OOFfaapU OpKaJsu yuuiab Kosaagu. byHja
rpanyJsa Xaxxmu 300-500 MmapTaraya kaTTaJaliub, rejib XoJaaTura yTaau.

Tynpokaaru CyBHUHT KaTTa KUCMU “‘aKTUB 3axupa’”’ xoJ1aTUra yTaju.

Tynpok Kypuiiyd 6uiaH YCUMIUK UIU3TapUAary Cypuil Kydu (0OCMOTUK 60CUM)
TabCUPHUJA Tesib y3UJaru HaMJIMKHU acTa-CeKUH WJIJU3 TU3UMura 6epaau. Uamui
KUXATAAH TYNPOKHHUHI yMyMHMW CyB 3axydpacu Kyuujgaru d¢opmysa 6uiaH
MdoJanaHUIIU MYMKHH:

[uaporesb HadakaT “HaMJIMK aKKyMyJsATOpH , GaJKU TYNPOK MeJUOPAHTH
Ba3ndacuHU xaM baxxapaJu:

lesp WMmuMb Ba KauWTa KUYpAMUIIM HAaTUXKacUJa TYINPOK JOMMHM paBHUILAA
"XapakaTtga" 6Oysaaau. By TYNpOKHUHI 3WYJalIUO KOJUIIMHU OJIIUHKA OJIaJU Ba
WJAM3J1apra KUCJ0POa KUPUIIMHY Ta'bMUHIANIH.
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KyMisioK, TynpokjapJa CYBHUHI HOBWJMO KETUIIWHU TYXTaTaju, JOH
TYNpPOKJIap/a 3ca CyB yTKa3yBYaHJIUTUHU AXIIUIAUH.

OpaTtga cyropull nauTuga MUHepaJs yFUTAapHUHT 40% raya KUCMU TYyIPOKHUHT
YyKyp KaTJlamJiapura Buaub ketagu. [ugporesb sca 6y MoAJalapHU ¥3 TapKUbuaa
yuiab Koauo, YFUT caMapaZopJIUrMHU OLIUPa/iu.

KyuaT 3kuinl »xapaéHuza ruaporenziaH ¢GolJlalaHUIIHUHT HUKKUTA acoCUU
MeTOJ Y MaBXy/:

1. KypyK rpaHysiajilapHy TYIPOKKA apaJaliTUPUIL

By ycyJs acocaH kaTTa ManuZloHJapAa KydaT sKUII/a KyJJIaHUJIaIu.

Mebép: KyuaTt y1yamura Kapa6 10 rpammaan 40 rpamMraya.

’KapaéH: Ik 4YyKyYpUHUHT NMAaCTKM KUCMHUJAArd TYNPOK OWJIaH TpaHyJajap
AXIIWIA0 apanawiTupuaasu. KyyaT ypHaTuAaraHjaH CyHI, YCTUJAH TYNPOK
TOPTHUJIAJU Ba ajibaTTa Kyl MUKAO0pP/a CyB bepuiajiu.

2.“byTka” (resb) XosaTUaa KyJaall

By MeTon Ky4yaT/JapHM Ky4yUpUO YTKasuIl Ba Y30K Macodara Talldllzja
TEHTCU3UP.

10 nutp cyBra 30-50 rpamm ruporesib couHuo6, 30-40 JaKMKa JaBOMUAA rejira
allJlaHUIIY KyTUJIaJ Y.

KyuyaT uagusu ymoy reira 6otupuaagu. ['eqb naiu3Hu onKa KooUk cudaruaa
ypab oslaji Ba SKUJITyHYA YCUMJIMKHU CYBCU3JIaHUILIAH XUMOSI KUJIaJU.

Kyiugaru »xaZiBajja rujporesb KyJJIAIIHUHT aHbaHaBUM ycyiagaH papku Ba
camapajopsuru 1-kaziBajiia KeJTUPUJITaH.

1->kazBa
Ne E{ff:i:;{;;iii 6ura) AH'BbaHaBUH yCyJl ;?;f:reﬂb Kynait Camapazop/vkK
MaBcympaaru cyropuil coHd ||12-15 mapTa 5-6 mapTa f'.esxcanagn bapasap
‘CYB capdu (m3) HlOO% H55—60% H40% Texalaju |
‘Ky‘{aTﬂapHI/IHF KYKapHUILIU H65—75% H95—98% H+25% IOKOPH |
‘I/Im!m Ky4U XapakaTu H}OK,OpI/I HHaCT H60% TeXanaiu |

Xankapo Taxpubasap IWyHU KypcaTaAuK{, TUAPOresab KyJJIaHUITaHJA
MaH3apajy JapaxTJapHUHT HWIKMK Ycuml cypbaTu 20-35% ra owaau. MeBaau
JlapaxTJiapAa 3ca HaMJIMK 0apKapopJIMT¥ XUCOOUIra MeBaHUHI LIMPUHJIMK Aapakacu
(Brix mkanacu 6yrunya) axmuaaHau.

T'ugporeib TeXHOJOTUACU-6y Y36eKUCTOHHUHT KyPYK Ba MCCMK MKJUMU y4yH
“AlMa HaXoT” HUYAUAMP. YHHU KEHr »KOpUHM 3TUIl HadakKaT KUILIOK XY>KaJIWTH
MaxXCy/JJOpJIMTUHU  OLIMpajAd, OaJKM MaMJAKaTHUHI CyB  XaB()CU3JIUMTUHU
TabMHUHJIAILTA XaM XU3MaT KAJIa/iu.

['maporesnun ¢akaTt Tynpok ocTtura (MajU3 30HACKMra) COJIMLI JIO3UM, YYHKH
Ky€ll HypHY OJIMMEPHU Napyajlanjy.
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