dkick H3 BECTH Sk

HH>XHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE NIPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

new rice map to save irrigation water, improve the reclamation status of rice soils and rice productivity. Ma-
terials and methods. The article proposes the design of a new generation rice card. The results of the
construction and operation of a new generation rice map in the Achuevskaya agricultural firm in the
Slavyansky district of the Krasnodar Territory are presented. This map allows you to highly effectively con-
trol the groundwater level, which in turn allows you to maintain the specified parameters of soil moisture
with the necessary and sufficient accuracy. A mathematical model for achieving the optimal state of a rice
irrigation system has been developed, based on an integral approach to the formation of management deci-
sions in the process of selecting the optimal option for planned work on a rice irrigation system with predict-
ed operational parameters of the system. Allows you to quantify the strength and direction of influence of
the factors taken into account, to perform multivariate forecast calculations based on the resources availa-
ble at the time of construction, the scientific and technical level, technologies and construction materials.
Results and discussion. As a result of the research carried out, positive results were obtained, which are
expressed in: a reduction in the irrigation norm on average over the years of research by 5 times and which
amounted to about 3.5 thousand m3/ha, which in turn allowed for energy savings at waste pumping stations
in 20 %. A 40-45% reduction in the application rate of pesticides and herbicides was also obtained, which
made it possible to reduce the cost of rice production by 5% and reduce drainage water pollution by 10%.
The improvement in the granulometric composition of the soil was expressed in a 10% increase in soil ag-
gregates with a diameter of 0.25 — 10 mm in the 0-20 cm layer. The improvement in NPK was characterized
by an increase in the content of hydrolyzable nitrogen in the arable horizon by 1.1%, mobile phosphorus —
0.16%, mobile potassium — 1.32%, while the humus content in the arable horizon increased by 0.08%). The
economic effect of introducing this rice map made it possible to increase the yield of green mass of alfalfa to
650 c/ha, corn to 720 c/ha. An increase in the yield of rice and related crops of rice crop rotation was ob-
tained. The decrease in groundwater levels improved the ecological and reclamation state of the soils of the
rice paddies. Optimization of the process of making management decisions during the construction of an
irrigation system made it possible to reduce the amount of labor costs by 5% and energy resources by 20%.
The increase in rice yield was 13%, while its cost decreased by 5%.
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CUCTEMHASA ONTUMU3ALMNA NPUPOOONOOOBEHON TEXHONOMMHU
CBAJIAHCUPOBAHHOI'O BOAOMNOJIb3OBAHUA HA PUCOBbLIX OPOCUTEJIbHbIX
CUCTEMAX HVUXHEWN KYBAHU

BangypuH M. A., 00kmop mexHU4YecKuUx Hayk, doueHm
Mpuxoabko WU. A., kaHOuGam mexHuU4ecKux Hayk, doyeHm
FepacbkuHa T. B., acrniupaHm

Orb0Y BO «KybaHckul eocydapcmeeHHbIU azpapHbiti yHusepcumem umeHu Y. T. TpybunuHa»
2. KpacHodap, Pocculickasi ®edepayus

UccnedosaHue 8bInonHeHo 3a cyem cpedcme 2paHma Pocculickoz2o Hay4Hoz20 ¢hoHOa u Ky6aHckoz0
Hay4Hoz0 ¢poHOa Ne 22-17-20001

AKTyanbHocTb. B npoBegeHHOM uccnenoBaHuv NPUMBOAUTCS NPUPOAONoAobHaa TexHonorus coanaH-
CMYPOBAHHOIO BOAOMOSb30BaHMA Ha PUCOBLIX OpOCUTENLHBLIX cuctemax HwkHen KybaHn. Bektop passutusi co-
BPEMEHHOro YerioBeYEeCTBa HanpaBneH BBEPX MO TEXHOKpATUYECKOW KpuBoW. MocneacTBUAMY TaKoro pasButUs
SIBNSIOTCA 3arpsi3HEHNE CTOKa MOBEPXHOCTHBIX U MOA3EMHbIX BOA, MOCTOSAHHO HapacTaloLui AeddULUT Npuroa-
HOW AN YerioBeka U pacTeHUn BOAbl, YBENMYEHNE aHTPOMOreHHOW Harpy3kn Ha CenbCKOXO3ANCTBEHHbLIE 3EMIN,
B pe3yrnbTaTe KOTOPOM NPOUCXOAMUT HE TOMbKO CHWKEHWE NNOAOPOAMS MOYB, HO M NofHas Aerpagaums ¢ BblBO-
[OM UX 13 ceBo0b6opoTOB. Ha coBpeMeHHOM aTane pasBUTUS HYXKHbI 3€MEHBbIE TEXHOMOMNMK, KOTOPLIE ABMISHOTCS
aKorornyeckn 6e3speaHbiMy. NMoaToMy Lenbro HaLLMX UCCNeaoBaHUI ABNSeTCc (hopMUpOBaHME HOBbLIX MOAXO-
[OB B MpMpoaonodo6Hov TeXHoMorum cbanaHcMpoBaHHOMO BOAOMOS30BaHUS! HA PUCOBBLIX OPOCUTESNbHBLIX Ci-
creMmax HwkHen KybaHn. O6bekT. O6beKToM MccrnegoBaHUi BbICTyNan BOOOX03AMCTBEHHbIN KoMMieke Hipk-
Hen KybaHn. 3agaya uccnegoBaHWMM 3aKrio4aeTcs B paspaboTke HOBOW PUCOBOW KapThbl A4St S3KOHOMUM OPOCH-
TENbHOW BOAbI, MOBbILIEHWS] MENMUOPATUBHOIO COCTOSIHUSA PUCOBbLIX MOYB U YpoXarHOCTM puca. MaTepuansi u

298



dkick H3 BECTH Sk

HH>XHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE NIPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

meToabl. B cratbe npeanaraeTcs KOHCTPYKLMS PUCOBOM KapTbl HOBOro MOKOMEHWs. M3noxkeHbl pesynbTathl
CTPOUTENBLCTBA M 3KCMIyaTaLumM pUCOBOM KapTbl HOBOrO MOKOMeHus B arpodvpMe «AdyeBckas» CnaBsHCKOro
pavoHa KpacHogapckoro kpasi. [laHHas kapTa no3BOSsET BbICOKOIMMEKTVBHO YNPaBnsaTb YPOBHEM MPYHTOBbIX
BOA, YTO, B CBOIO OYepedb, MO3BOSISAET C HEOOXOAUMOM M OOCTAaTOMHOW TOYHOCTLIO MOAAEPKMBATL 3a4aHHbIE
napamMmeTpbl BaXHOCTW No4Bbl. PaspaboTaHa matemartmyeckast Mogesb AOCTWKEHUS] ONMTUMaribHOrO COCTOSIHUSA
PUCOBOWN OPOCUTESNBHONM CUCTEMBI, BasupyoLasaca Ha UHTerpanbHOM noaxode no dOPMMPOBAHUIO YMpaBeH-
YECKMX pPeLLIeHU B npoLiecce Bbibopa onTUMarnbHOro BapuaHta HaMmeyaeMbix paboT Ha PUCOBOW OpOCUTENbHOM
CUCTEME C MPOrHO3VPYEMbIMU 3KCMyaTaUMOHHBIMI NapaMeTpaMm cucTeMbl. o3BONSET KONMMYECTBEHHO OLie-
HUTb CUIY U HanpaBleHVe BIUSHUS YYUTbIBaeMblX (0aKTOPOB, BbIMOSHATL MHOroBapUaHTHbIE MPOrHo3HbIe pac-
YeTbl UCXoas M3 UMEIOLLIMXCA Ha MOMEHT CTPOUTENLCTBA PECYPCOB, HAYYHO-TEXHUYECKOrO YPOBHS, TEXHOMOMMN
N Matepuarnoe cTpoutenscTea. PesynbTartbl U o6cyxaeHue. B peaynbtate BbiNOMHEHHbLIX UCCreAoBaHUA Obl-
NN NonyYeHbl MONOXUTENbHbIE Pe3ynbTaTbl, KOTOPbIE BbIPAXAKTCA B: COKPALLEHUN OPOCUTENBHOM HOPMbI B
cpeaHeM 3a roabl UccregoBaHni B 5 pas 1 Kotopasi cocTtaBnsania okosio 3,5 Thic. m°/ra, 4TO, B CBOIO oyepeap,
NMPUBENO K 3KOHOMWUW 3MNEKTPOIHEPTUN Ha COPOCHBLIX HACOCHbIX cTaHUMAX Ha 20 %. Takke Oblno Nony4eHo CHU-
>KEHWE [03bl BHECEHUS NMECTULNAOB 1 repouumnoB Ha 40-45%, 4To NO3BONMMO CHU3UTL Ha 5 % cebecToMMOoCTb
NMpPoun3BOACTBA pUCa U CHU3UTL 3arpsi3HEHUE ApeHaxHbIxX Bog Ha 10 %. YnyulleHue rpaHorioMeTPUHECKOro Co-
cTaBa Mo4Bbl Bbipasunock B yBenuyeHun Ha 10% B crioe 0-20 cm arperaTtoB noysbl AvameTpoM 0,25-10 mm.
Ynyywenne NPK xapaktepu3oBanocb B YBENMHEHUM COOEPXKaAHUA B MAXOTHOM FOPU3OHTE MAPOMM3YEMOro
asota Ha 1,1 %, noaewkHoro cocdopa — 0,16%, nogewwkHoro kanus — 1,32%, npu 3Tom cogepXxaHue rymyca B
NMaxoTHOM ropu3oHTe noBbicuriock Ha 0,08%). SkoHoMuYeckun 3chdeKT BHEOPEHUS OAHHOW PUCOBOW KapThbl
MO3BOSWI MOBLICUTb YPOXXaMHOCTb 3eMneHHOM Macchl mouepHbl Ao 650 w/ra, Kykypyabl 4o 720 u/ra. MNonyveHa
npubaeka ypoxasi puca 1 COnyTCTBYIOLLMX KYNbTYP PUCOBOro ceBoobopota. CHKEHME YPOBHS FPYHTOBLIX BO,
YNYYLUWIO 3KOSOrO-MEenuopaTMBHOE COCTOSIHME MOYB PUCOBLIX 4YekoB. OnTuMmsaums npouecca MNpuHATUA
yNpaBNEHYECKMX PELLEHUA NPU CTPOUTENBCTBE OPOCUTENBHOW CUCTEMbI MO3BONMMIA CHU3UTL OOBLEM TPyd03a-
TpaT Ha 5%, aHepropecypcoB Ha 20%. lNpubaBka ypoxasa puca coctaBuna 13% npu CHWKeHUM ero cebecton-
MocTu Ha 5%.

Knroyeebie cnoea: npupodornodobHbie mexHonozuu, 6000Mob308aHUE, PUCOBbIE Kapmkbl,
ypoxalHocmb puca, 8030erbisaHuUe puca, a2popecypCHbIl MoOMeHyuas rnoys.

UuntupoBanue. baHgypuH M. A., MNpuxogeko N. A., l'epacbkuHa T. B. CuctemHasa ontumusaums npypogo-
I'IO,D,06HOI7I TexXHoJormm CGaHaHCVIDOBaHHOFO BOAOMNOJIb30OBAHUA HA PUCOBbLIX OPOCUTESIbHBIX CUCTEMAX HWK-
Hel Kybanun. M3eecmusa HB AYK. 2024. 2(74). 297-309. DOI:10.32786/2071-9485-2024-02-36.

ABTOpCcKMi Bknap. Bce aBTopbl HAcTOALLEro MccneaoBaHUs MPUHUManM HemoCPeACTBEHHOE y4acTue B NMaHWpoBaHWMU,
BbINOSIHEHUN WM aHanuW3e AaHHOro uccriegoBaHus. Bce aBTopbl HacTosiLel CTaTbM O3HAKOMUAWUCL C NPeacTaBreHHbIM
OKOHYaTesbHbIM BapuaHToM 1 ogo0bpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3aBMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepneHue. Bektop pa3BuTUS COBPEMEHHOIO YENOBEYECTBA HarnpaBneH BBEPX NO TEXHO-
KpaTuyeckon KpuBown. NMocneacTBUsiMU Takoro pasBUTUSA SIBMSAIOTCA 3arpsi3HEHWE CToKa MOBepX-
HOCTHbIX M MOA3EMHbIX BOA, MOCTOSIHHO HapacTalWwmin AeduuuT NPUrogHoOM AN YenoBeka U
pacTeHnin BoAbl, YBENMYEHNE AaHTPOMNOreHHOM Harpy3kn Ha CENbCKOXO3ANCTBEHHbIE 3EMIN, B pe-
3ynbTaTe KOTOPOW MPOUCXOANT HE TOSbKO CHMXKEHME MNOLOPOAUS NOYB, HO M MOMHasa gerpaga-
LMS C BIBOJOM UX U3 CEBOOOOPOTOB.

TpaAnLMOHHO CTPOUTENBLCTBO PUCOBLIX OPOCUTESNbHBIX CUCTEM ObINO OPUEHTMPOBAHO Ha
BO3erNbiBaHNE KyNbTypbl pyuca cnocobom 3aTtonneHuns Yyekos [1]. Tako cnocob B yCrOBUSIX exe-
rogHoro pocta geduuyuta m CTOMMOCTU MPECHOM BOAbl AernaeT BO3AernbiBaHNE puca HepeHTa-
OenbHbIM. BonbLUMM HegoCTaTKOM CYLUECTBYIOLLMX TUMOB PUCOBBLIX KapT Kak OCHOBHOMO KOH-
CTPYKTUBHOIO 3NeMeHTa PUCOBbIX OPOCUTESbHBIX CUCTEM SABMNSETCH UX HEMPUCNOCOBNEHHOCTb K
BO34€eMbIBaHNIO COMYTCTBYIOLLMX N 3UMYIOLLINX KYIbTYP PUCOBOro ceBoobopoTa [2]. D710 Bbipaxa-
eTCs rmaBHbIM 00pa3oM B OTCYTCTBMM NPeabsBNAEMbIX K KynbType Guonornyecknx notpedHo-
CTeNn B BOAHOM MUTaHUK, TaK Kak UX BO3denbiBaHNEe OCYLLEeCTBNANOoCh 6e3 opoLleHust.

B nouBe npeBanupyloT BOCCTAHOBUTENbHbIE MPOLIECCHI, MPUBOASILLNE K CHUKEHUIO arpo-
PEeCYPCHOro noTeHLumMana noyebl, YTO KpamHe narybHO CKa3bliBaeTCsl Ha KayeCcTBe U YPOXKaMHOCTU
COMYTCTBYIOLLNX KyNbTYpP PUCOBOro ceBoobopoTa, a 3Ha4uT, U NIMKBUAHOCTU MX Ha PbIHKE B CpaB-
HEeHUM C TOW Xe NpoayKUMER, Nony4YeHHoN Ha borapHbix 3emnsax [3].

PelueHnem B gaHHOM cUTyaLUmUn NSt PUCOCEIOLLIMX XO3ANCTB Dbl Nepexo Ha Bo3aenbiBaHne
puca Kak MOHOKYNbTYpbl M OTKa3 OT APYrMX KynbTyp PUCOBOro ceBoobopoTa. [aHHoe pelleHue
He3amMeanUTENbHO NPUBENO K CHUXXEHUIO YPOXaMHOCTU pyUca 3a CHET Pe3KOro yxyaLweHns mMmenuopa-
TMBHOIO COCTOSIHUS MOYB, BbI3BAHHONO CHUMXXEHMEM KonmnyecTBa (pMTOMENMOPaHTOB B MO4YBE, KOTO-
poe. B CBOK o4yepe/b, ObINO CBSA3aHO CO CHUXXEHUEM YPOXKaMHOCTU MHOrONMETHUX TpaB MU3-3a OTCYT-
CTBUSA COMYTCTBYIOLLMX M 3MMYIOLLMX KYNbTYp B PUCOBOM ceBOOOOpoTEe. BO MHOMMX x03aMcTBax Ans
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COXPaHEHUS BbICOKMX YPOXXAEB puUca CTanm BHOCUTb YBEMNWUYEHHbIE [03bl MUHEPArbHbIX YO06peHWI
N NecTMUMOOB, YTO MOXET pacCMaTpuBaTbCs Kak BpEMEHHast Mepa, HEM3MEHHO NMPUBOASALLASA K CHU-
XKEHMIO KayecTBa MOMy4aemoro puca n MenMopaTMBHONO COCTOSIHUSA PUCOBOW OPOCUTENBHOW CUCTE-
Mbl. Bce 31O ABNSETCA pe3ynbTaTtoM HEYNopsAOYEHHBIX M HE CUCTEMATU3NPOBAHHBIX BO3OENCTBUM
yenoseka Ha aTmocdepy, rmapocdepy, nutocdepy n druocdepy. HecornacoBaHHOCTb Takux Oen-
CTBUI B OQHON OTPACNM HAaPOL4HOro XO3ANCTBA CO CMEXHBIMU OTPACNsIMU, HapsAay C HeOOCTaTOYHbI-
MW MUccneqoBaHUSMUM B 0B6NacT MPUYUMHHO-CNEACTBEHHbBIX CBS3EW MexXay BbINOMHAEMbIMU Mepo-
NpUATUSIMU, SBMNSETCSA MaBHOM NPOGNEMON Ha CEroAHSALUHWMI OEHb, peLleHne KOTOPOW MO3BONUT
obecneunTb SKOHOMMYECKYO Be30nacHOCTb Nobo cTpaHbl [4, 5, 6].

Ocoboe MecTO B pelleHMM JaHHoW rnobanbHOM npobrnembl 3aHUMAET pelleHune psaa
NMPOMEXYTOYHbLIX NPOBMeM, HanpaBrneHHbIX HA COXPaHEHUE W ynydlleHWe arpopecypcHOro no-
TeHuMana cenbCKOXO3ANCTBEHHbIX 3eMerb. [N OLUeHKM NocrneacTBUA aHTPOMOreHHON Harpysku
HeobxoQMMO yYnTbIBaTb MHTEHCUBHOCTb BO3OENCTBMS Ha NOYBY MaLLUMH N MexaHuamoB. CneagyeTt
OTMETUTb, YTO pUCOCEIOLLME XO35IMCTBA B HacTosillee BpemMsa obnagaltT TEXHUKON CyMMapHOWN
MoLLHOCTbIO 6onee 250 n. c. Ha 100 ra nppurmpoBaHHon nnowaan. Ha 1 ra noceBHow nnowanun
puca npon3BOAMTCA TPaKTOpPHLIX paboT B o6beme 6onee 200 aTanoHHbIX ra u nogaetcsi oT 16 go
25 TbiC. M> OpPOCUTEMNbHOW BOAbl. COBPEMEHHbIE TPAKTOPbl, OCOBEHHO KONECHbIE, OKa3blBalOT
[aBreHne Ha nouBy Ao 3-4 kr/cM? 1 Goree, a XOA0Bble CUCTEMbI MALLMH TOSbKO B Nepuos, npef-
noceeHbIX 06paboTok U ceBa NokpbiBalOT nnowaab nons Ao 80% [7].

Bce BbILWEN3NOXEHHOE CBUAETENLCTBYET O HECUCTEMATU3MPOBAHHOM W HE3Konorudye-
CKOM noaxofe K BO3fenbiBaHMI0 PUCOBbIX CeBOOOOPOTOB. [lanbHenwee npoMsBoAcTBO puca no
CYLLECTBYIOLLMM TEXHOMNOMNSIM HE NPEeACTaBMNsETCA BO3MOXHbLIM U MOXET NpmuBecTn K BecnpeLe-
OEHTHBbIM 3KONTOrMYEeCKUM NOCNeacTBMAM M NOSMHOW Aerpadauny noysbl C BbIBOAOM MOMeEn puco-
BOW OPOCUTENBHOWM CUCTEMbI M3 CEBOOBOPOTOB.

MaTtepumanbl n meToabl. Camon pacnpoCTpaHEHHOW 3ePHOBOW KynbTypOn B MUPE SIBMSIET-
cs puc. lNMonyyeHne rapaHTMPOBAHO BbICOKMX YpOXaeB puca obecneumBaeT NpoOOOBONbCTBEHHYHO
6e3onacHOCTb MHOMMX CTpaH, BKMtovas Poccuto. TpaanUMOHHbIE TEXHONOMMM BO3AENbIBaHWUS puca
crnocoboM 3aTonfeHNst pUCOBBLIX YEKOB SBMSIOTCS OYEeHb TPYAOEMKAMM U SKOHOMUYECKM 3aTpart-
HbIMU. Takke BO3AeNbIBaHME pyuca COMPSKEHO C NOTEepel NNogopoaus NoYB N3-3a HAXOXKAEHMS ee
nog cnoem BoApbl 60MbLUYKD YacTb BEreTaumoHHOro nepmMoga pyca, YTo NpUBOaUT K NpoLieccam 3a-
GonaynBaHusi, CNUTM3aUMM U BTOPMYHOMY 3aCOMEHMIO NOYBLI, @ TAKKEe 3arpsi3HEHNIO BOZONPUEM-
HUKOB (peK, 03ep, NMMMaHoB) NecTuumMaaMm U repbrumgamm nytem copacbiBaHUSA B HAX OPEHAKHO-
cOpOCHbIX BOA, KOTOpOE OKasblBalT narybHOe BMMSIHAE He TOMbKO Ha ¢hriopy n dayHy BOAHbIX
0OBbEKTOB, HO 1 Ha 300pOBbLE MOAEN, yNoTpebnarLwmx poiby 1 Bogy ua Hero. Habnogaemsle B no-
crnefHve rofbl BO BCEM MUpe 3acyxy U pacTywmii geduumTt npecHon BOAbI, a Takke Heobxoaw-
MOCTb OXPaHbl OKpY>KatoLLEen Cpenbl OT NOCNEACTBUN BO3AENbIBAHNS puca BbIHYKOaeT Npon3Boau-
Tenewm puca NepexoamTb Ha HOBble, Boree 3KOMoro-akOHOMUYHbIE CNOCODLI BO3AENbIBAHWSA puca.

MHormn aBTopamm Gbinn BbINONHEHBI NONeBble nccnenoBaHus [8, 9, 10], B KOTOpbIX onuca-
Hbl MOMbITKX OPOLLEHUS MHOLEPHBI HA PUCOBbLIX OPOCUTENBLHBIX cnucTemax. OgHako B CBA3M C OCOOEH-
HOCTbIO MOYBO-TPYHTOB PUCOBBLIX YEKOB (HYNEBOW YKIOH; TSXENble rPYHTbl — [MWHbI, TSXKEnNble Cy-
IMIVHKK, CNNTbIE YEPHO3EMBbI; BbICOKUA YPOBEHb MPYHTOBLIX BOZA; Criabasi BOOONPOHULAEMOCTb MOY-
Bbl) BCE MOMbITKA MOBBLICUTb YPOXANHOCTb JFOLIEPHbI NYTEM OPOLLEHWUST €€ KPaTKOCPOYHbIM 3aTonse-
HMEM He YBEHYamnmuch YyCrexom 1 3aKOHYMNNCh BbIMOKAHWEM M TMOENbI0 MOCEBOB JHOLIEPHbI.

Mpeanaranucb Takke PasnUYHON KOHCTPYKLMKW nepenBukHble MOMMBHbIE arperatbl, Me-
TOA (POPCMPOBAHHOIO 3aTOMMEHUS, a Takke MCMNOoNb3oBaHWe cncoHoB GonbLioro guametpa. Oa-
HaKO OLYTUMbIX pe3ynbTaTOB AaHHble PELUEeHUss He MPUHECHN, KPOME OTAENbHO B3SATbIX XO-
391CTB, B KOTOPbLIX MO yAA4YHOMY CTEYEHUIO MPUPOOHO-KNMMaTUYECKNX paKTopoB (ObicTpoe yaa-
neHve BoAbl, OTCYTCTBME OCAAKOB MOCMe nonvea 1 T.n.) 6binyv NonyyYeHbl NONOXUTENbHbIE pe-
3ynbTaThl, KOTOPbIE HE NOATBEPAUNNCH B MOBTOPHbLIX MNOMEBbLIX UccregoBaHusax [11, 12].

Mo pesynbTatam cTpouTenbcTBa B arpodupme «AdvyeBckasi» CraBsiHCKOrO panioHa
KpacHogapckoro kpas u akcnnyaTaumm npegnaraemMor Hamm HOBOW KOHCTPYKLMM PUCOBOW OpO-
CUTENbHOM CUCTEMBI B MPON3BOACTBEHHbLIX YCIOBUSAX ObINM MOMydYeHbl YCTONYMBBIE PE3yrbTaThbl
perynmpoBaHnst BNaXHOCTU MOYBbI U BbICOKME YpOXKanm HE TOSbKO NIOLEPHBI, HO U KYKYPY3bl, YTO
CTano BO3MOXHbIM 3a CYET HOBOM BO3MOXHOCTWU PerynMpoBaHnsa 1 ynpasneHun rnybunHon 3ane-
raHns rpyHToBbIX BOg (pucyHok 1) [13, 14].
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PucyHok 1 — PucoBasi opocuteneHasi cuctema B arpodmpme «AdyeBckasi» CnaBsaHCKOro panoHa
KpacHogapckoro kpas
Figure 1 — Rice irrigation system in the agricultural firm "Achuevskaya" of the Slavyansky district of the
Krasnodar region

"nmaBHasa ocobeHHOCTb, NpeanaraemMon pUcoBOW MONUBHOW KapTbl 3aKkmo4aeTcs B Hapes-
ke nepudeprinHbix YeKoBbIX KaHaBOK opocuTens-copoca CTPOUTENbCTBO MOAMOPHBIX COOpYXe-
HWUI C NepenuBHBLIM perynmpyeMbiM MOPOromM Ha rpaHuuax Teppac no Tpacce kapTosoro cbpoca,
YTO NO3BOMMWIO HE TOMbKO COKOHOMUTL OPOCUTENbBHYK BOAY, HO U YNydlNTb arpomenuopaTme-
HOe COCTOSIHME MOYB (PUCYHOK 2).

OpolueHne conyTCTBYOLMX CeBOOBOPOTHLIX KyrnbTyp NMPOU3BOAUTCA credyrowmmM obpa-
30M. M3 kapToBOro opocutens Boga NMofaeTcs B rofloBHOM Yek C Lenblo 3anonHeHusa nepude-
puiiHoro cbpoca-opocutens. B cbpoce-opocuTtene yctaHaBnnBaeTcs BoAOMepHas pevika (4eko-
Bas penka c geneHuamm ot 0 go 30 cm). [leneHne «30» COOTBETCTBYET CpeaHEen oTMeTKe Mno-
BEPXHOCTU 3eMIn C OTKNOHeHUeM MuHyc 10 cm.

Mopaya BoAbl OcyLlecTBRSETCS A0 Tex Nop, Noka ypoBeHb BoAbl B COpoce-opocuTene He
OOCTUrHET OTMeTKU no penke «30», 3aTem nogadva BoAbl nNpuocTaHaenusaetcd. Ecnn yposeHb
BOObl B cOpoce-opocuTene ymeHbLLaeTcs, TO nogaya Bo3obHoBnseTcs. Kak TonbKo HacbllweHne
noYBbl BOAOW AOCTUTHET CBOEro MakCMMyMa, YpOBEHb BOAbI B cbpoce-opocuTene ctabunusmpy-
eTcs unun yaeT ymeHbLLaTbCA MeAeHHO.

B cbpocHOM kaHane Ha NPOoTSKeHUW ANWHbI Yeka NoadepXUBaeTcs YpoBeHb BOAbl NOA-
MOPHbIM COOPY>XEHNEM, COOTBETCTBYIOLUMA OTMETKE NOBEPXHOCTU 3emnun 3a muHycom 0,5 m. B
3TOM cny4vae nony4vaetcs apdeKkT BHYTPUNOYBEHHOTO OPOLLEHNS.

JTioboe cTponTenbCTBO OOMKHO BbiTh TEXHMKO-9KOHOMMYECKM obocHoBaHO. Eule Ha cTa-
AN MPOEKTUPOBaHNS HEOBXOAMMO YYeCTb Kak MOXHO Gonblue (hakTopoB, KOTOPblE HE TOSbKO
MO3BONAT CHU3NTb CTOMMOCTb CTPOUTENbCTBA, HO M MO3BOMAT 3KCNIyaTMpoBaTb CUCTEMY C MU-
HUManbHbIMX puckamn. Heobxoamm nNporHo3 M3MeHeHUs1 NMPUPOAHO-MENMOPaTUBHBLIX MoKasaTe-
nen (kputepues) nepexofa arponaHgwadTos B ypbonaHgwad bl Npy CTPOUTENBCTBE PUCOBbIX
OPOCUTENBHbLIX CUCTEM, B TOM YMCIE OLEHKa HeraTMBHbIX BO3OENCTBMIA 3aTOMMEHUSA PUCOBbLIX
YEKOB Ha OKPYXKaloLLLYI0 9KOCMCTEMY U 3KOMOro-MenuopaTnBHOE COCTosHWE noys. Ans chopmMumpo-
BaHWs KOMMNIieKca COBPEMEHHbIX METOAO0B M NOAXOAOB paLMOHanbHOro NPUPOAOMNONbL30BaHNS Ha
CTagmm NPOEKTUPOBaHMA HEOOXOAMMO NPOrHO3MpPOBaTh (MOAENMPOBaTh) NOCNEACTBUS NPUHATBLIX
CTpouTENbHbLIX peleHnn [15].

301



*okickk H3 BEC THS Pk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA: e 2 (74) 2024
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

PucyHok 2 — YcoBepLueHCTBOBaHHas KapTa-cxema nonmBHon kapTel KpacHogapckoro Tuna:
1 — orpagutenbHbI ApeHaXHbIN KaHan; 2 — y4acTKOBbIW pacnpegenutenb; 3 — YeKOBbIN APEeHaKHbIN
cbpoc; 4 — KapTOBbI OPOCUTESNL; 5 — KAPTOBLIN COPOC; 6 — Aopora; 7 — YEeKOBbI OPOCUTENBL-COPOC;

8 — HabnopaTtenbHas ckBaxkmHa 3a YI'B; 9 — koHueBon cbpoc Ha opocuTene; 10 — nognopHoe CoopyXeHue
C BOAOCIMBHbIM MOPOroM Ha KapToBOM COPOCHOM kaHare; 11 — ronoBHOE COOpPY)XEHUE Ha KapTOBOM
opocuTtene; 12 — YekoBOe OpoCUTENBHOE COOpYXeHWe; 13 — KOHLEBOe 3anopHOe COOPYXXeHUE C perynmpyembimM
Mo BbICOTE NOPOromM-BOAOCIMBOM; 14 — yekoBOe COPOCHOE COOpYXKeHME; 15 — y4aCTKOBbIN KOMNMEKTOP;
16 — BOOOBbLINYCK (AONOMHUTENbHBIN) U3 Y4aCTKOBOrO pacnpenenurens B KapToBbIn cOpoc;

17 — MeX4€eKoBbIN Banuk
Figure 2 — Improved map-scheme of the irrigation map of the Krasnodar type: 1 — protective drainage chan-
nel; 2 — precinct distributor; 3 — check drainage discharge; 4 — kart sprinkler; 5 — card discard; 6 — road;

7 — check sprinkler-discharge; 8 — observation well for UGV; 9 — end discharge at the sprinkler; 10 — retaining
structure with a spillway threshold on the kart discharge channel; 11 — head structure on the kart sprinkler;
12 — check irrigation structure; 13 — end shut-off structure with height-adjustable sill-weir; 14 — check
discharge facility; 15 — district collector; 16 — water outlet (additional) from the section distributor to the kart
discharge; 17 — inter-check roller

B pa60Te npeanaraetcd WHHOBaAUWMOHHOE CMCTGMHO-MH(bOpMaLlMOHHoe, BEPOATHOCTHOE
obocHoBaHne nNnaHNpyemMbIX CTPOUTESIbHbIX onepaumﬁ Ha PUCOBbIX OPOCUTENbHbLIX CUCTEeMaXx. Oc-
HOBHadA naeq Takoro noaxona 3akrno4yaeTca B (bOpMI/IpOBaHI/II/I anbTepHaTMBHO OO0MYCTUMbIX BapuaH-
TOB B paMKax OOCTYMHbIX HA MOMEHT CTpouTernbCTBa peCypcoB (3HepFeTI/I‘-IeCKVIX, TPYAOBbIX, 3KOHO-
MN4eCKuXx, TeXHI/IKO-TeXHOJ'IOFI/I‘-IeCKI/IX). LleJ'IeBbIMI/I (*)yHKLI,I/IFlMI/I NPOrHo3nMpoBaHUA pe3ynbTaToB Mo-
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CNeAcTBMKA BbIMOSTHEHUST TEX UM UHbIX CTPOUTENBHBLIX MEPOMPUATUA SABNAKOTCA MUHUMU3AUNS KO-
HEYHON CTOMMOCTW CTPOUTENLCTBA OPOCUTESNBHON CUCTEMBI, MONYYEeHNne MaKCUMaribHOro Koaddm-
UMeHTa 3eMernbHOro UCMOMb30BaHMA Ha PUCOBOM OPOCUTENBHOW CUCTEME, MUHUMMU3ALMA HapyLue-
HUSA UCTOPUYECKN CITOXMBLLErOCs arposiaHgwadTa 1 OLUeHKOM npeanonaraeMoro M3MeHeHust Menn-
OpaTMBHOIO COCTOSIHUS MOYB MO, BIMSIHAEM KYrbTypbl 3aTOMMSIEMOro puca, nonyveHe 3anporpam-
MUPOBAHHOIO ypoXKasi puca U COonyTCTBYIOLIMX KyNbTyp pUcOBOro cesoobopoTa [16].

OCHOBHOWN TPYAHOCTbLIO MPOrHO3NPOBaHWS (MOLENUPOBAHNS) Pa3NUYHbIX BapuaHTOB SB-
naetcsa  maeHTMduKauma OonbLIOro  4YuMcna  HeynpaensemblX napaMeTpoB  (MPUMPOOHO-
KNMMaTUYECKNX, TMOPOreorniormyeckmx, MenmopaTnBHbIX, 3KOHOMUYECKNX, SKOMOrMYECKUX U T.4.).
MoaToMy OnNga peanusaumMm HameveHHbIX MepOnpPUATUA Ha HayaribHOW CTaaun 3Korornvyeckue
TpeboBaHNA BbIHYXAEHHO 3a4alTca B HaMMpocTenwen opme B BUAE OrpaHnUYeHnin, Haknagbl-
BaeMbIX Ha napameTpbl cuctemsl [17].

bes comMHeHMsl, ogHOM M3 rMaBHbIX 3a4ay OUEHKU BapUaHTOB CTPOUTENLCTBA PUCOBOM
OpPOCUTENBHON CUCTEMbI ABNAETCHA YYeT NPUPOLHLIX NPOLECCOB U BHELLUHUX BO3OENCTBUM, KOTO-
pble XapakTepuayrTcs CTOXaCTUYHOCTbLIO U HeonpeaenéHHOCTbIo. BaxHenwmm npupoaHbIM Npo-
LeccoMm, Nno pesynbTataMm MHOrOYUCMEHHbIX UCCIedOBaHNN, ABNAETCA rMaporeoriormyeckun pe-
XWM, KOTOPbIA UrpaeT KNIYEBYHO POSb HA PUCOBLIX OPOCUTENBHbLIX CUCTEMAX.

CocTaBneHne NporHo30B M3MEHEHMS peXrMa YPOBHS U MUHEpanu3aunm rpyHTOBbIX BOZ,
B pesyrnbTaTe CTPOMTENbCTBA M SKCMyaTaumMm pucoBom OpOCUTENBHON CUCTEMbI SABIISIETCS rnas-
HOW N NEepBOCTENEHHON 3aaden B rMaporeoriorndyecknx pacyetax, BXOASALWMX B COCTaB NPOeKTa
CTPOUTENBLCTBA MENMOPATUBHbBIX cucTeM. [peanoXeHHbI BEPOATHOCTHLIN noaxod obecneynsa-
€T KOMMMEKCHOCTb NMOYBEHHbIX N MMAPOreonorM4ecknx nccrneaoBaHui, Tak Kak NnoYBeHHble YCrlo-
BMsi 0OObekTa Menuopauumn B3anmMocBsidaHbl ¢ rmaporeonornyeckumm ycnosmamm [18, 19].

BaxHbIM (pakTopoM onTuMarnbHOro OYHKLMOHUPOBAHNSA PUCOBOM OPOCUTESTIbHOW CUCTe-
Mbl SBMSETCA BO3MOXHOCTb ONEepaTUBHO YNPaBnsiTb YPOBHEM IPYHTOBbLIX BOA, YTO AaeT paboT-
HMKaM pucoceroLen oTpacnn MHOrOMYHKLMOHAMbHBLIN MHCTPYMEHT, rapaHTUpYyoLWmMi nonyyeHne
BbICOKMX YPOXaeB Mpu ONTUMarbHbIX pexmmax paboTbl pUCOBbLIX MOMUBHLIX KapT.

OnTumunsaums BoOOXO3ANCTBEHHOM CMCTEMbI B COCTaBE KOMIMIEKca Mep no yrnpaBrneHuo
PUCOBON OPOCUTENBHOM CUCTEMOWN SBNAETCA 6asncHbLIM BOMPOCOM M paccMaTpuBaeTCs B MHOMO-
KpUTEpManbHON MNOCKOCTU B TEYEHUE HE TONbKO BEreTauMoHHOro nepuoga, Ho U BO BHEBEreTa-
LUMOHHBIN nepuof, 4To obecnevvBaeT YCTOMYMBLIA ypoXKanm, ONTUManbHbIN BOOHO-COMNEBON pe-
XUM N HeODXoAMMbIE ANsl COXPAHEHUSA MOYBEHHOIO arpopecypCcHOro NoTeHuuana okKMCNmnTenbHo-
BOCCTAHOBUTESbHbIE NPOLIECCHI B NAaXOTHOM ropm3oHTe noyskbl [20].

YnpaBneHne Takmmu MHOrogakTopHbIMW npoueccamn SBAseTcs TPYAHOOCYLLEeCTBUMON
3agadven ¢ BeCbMa TPydoOeMKUM npoueccoMm, Tpebyrwmm 6onbLIoro Konnyectsa pacyeTos, no-
3TOMYy Ans yyeTa oCobeHHOCTEN (OYHKUMOHUPOBAHUS PUCOBLIX OPOCUTENBHBIX cMcTeEM Byaem
paccmaTpuBaTbh AaHHble MPOLEeCChl MyaCCOHOBCKMM MOTOKOM MHTEHCMBHOCTM A. Ha n-n case
HamevyaeMble paboTbl NO3BONAT Ha PUCOBOW OPOCUTENBHOW CUCTEME OCYLLECTBMATL Heobxoau-
Mble MeNnMopaTUBHbIE MEPONPUATUSA C BEPOATHOCTbIO R, = R(S,).

PaccmoTprM BEPOSTHOCTHbIE XapaKTEPUCTMKM LieHbl HameYaemblx paboT. Ecnin paboTel Gy-
OyT 3aBepLLeHbl Ha n-i (pbase, TO LieHa CoBEpLUEHHBIX paboT OyaeT pasHa S,,. LieHa gocTmkeHuns Le-
nm (S,) — AUCKpEeTHas cnyyariHasi BeNnYnHa, NpUHMMatoLLast 3Ha4yeHus S,, ¢ BEPOATHOCTAMU Q,,

P{Se: n}=Qn=n:1'°°

N 2 (74), 2024

1)
)

(
Ortciona M{S.} = ¥rq Snexp(— Xy ATiRi) ) (1 - exp(—lTan)), (2
M{SZ} = Xy Sfexp(= ZIS! ATiR;) - (1 — exp(=AT,Ry)), (3)
" D{Se} = M{Sez} - MZ{Se} (4)

Hanee onpegenunun cpegHee BpeMsi LOCTMXEHWUS YOOBNETBOPUTENBHOIO BapuaHTa
Hame4aeMblx paboT Ha PUCOBOWN OPOCUTENTLHOW CUCTEME.

T= Zle T,'Y; (ARnTn) exp(_ ZZ;% ARka)a (5)

1-e™*

roe ¥ (x) =

X
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MnoTHOCTL BEPOSAITHOCTEND, (S, ) NMeET BUA
Ps(S.) = 8(S. — Swlexp (— [y g dx) + g(Sdexp (- [ g dx),  (6)

rae g(S) = AR(S)/a(S); a(S) = —= £

_E|t=t(5);
B Takoin NOCTaHOBKE 3a4a4n Hamu HaWaeHbI:
- NAOTHOCTbL BEPOSITHOCTEN NPOMEXyTka BPEeMeHU A0 HacTynneHns GnaronpusaTHOroO co-
CTOSIHUS MO Pa3fNMyHbIM BapuaHTaM HaMevaeMblix paboT Ha PUCOBON OPOCUTENBHON CUCTEME:

p(x) = AR(S(1))exp(— fOTAR(S(t))dt), (7)

- cpegHee BpeMs AOCTUXeHUsA Hanbonee onTMManbHOro COCTOSAHMSA CUCTEMbI MO yaoBMe-
TBOPUTENBLHOMY BapMaHTy HamMmedYaeMbix paboT Ha pMCOBON OpocUTENbHON cucteme (dopmyna 5).

Pe3ynbTaTthl M o6cyxaeHue. lNpegnoxeHHas HaMmuM MeToAuKa COCTOUT B BEPOSTHOCT-
HOM Moaxode K BblIOOpy ONTMMAanbHOrO BapuaHTa BbIMOMHAEMbIX paboT Ha MENMopaTUBHOMN CU-
cTeme, MO3BONAOLLEro COBEPLUEHCTBOBATL CYLLECTBYIOLME TEXHONOMMMN 3KCNIyaTaLuumn pucoBbIX
OPOCUTESNbHbIX CUCTEM C YY4ETOM COBPEMEHHOrO Hay4HO-TEXHOMNOrMYECKOro YPOBHSA U BCEX KO-
nornyecknx TpeboBaHnin, NpeabABNSAEMbIX K TAKOro poaa cuctemam.

Mpeonaraemas cxema NONMBHOW KapTbl NO3BONSET M3bexaTb CMbIKaHUSA MPYHTOBBLIX C OPOCK-
TenbHbIMM BOgAMM U M30exaTb BTOPUYHOIO 3aCOMEHNS NOYB B CIy4ae MX NOBbILLEHHON MUHEpanvaa-
umm 1 obecneumTb ONTUMASIbHBIA BOOHO-COIEBOM PEXMM MOYB.

Takke PEeKOHCTPYKUMA CYLLECTBYIOLLMX MOMMBHBLIX kapT KpacHogapckoro n KybaHckoro Tuna
MO3BOSNUT KOHTPONUPOBAaTL OKUCIIUTENBHO-BOCCTAHOBUTENbHbIE MPOLIECCH B KOPHEOBUTaeMOM Croe
MOYBbl B TEYEHWE rofda, YTO CYLLUECTBEHHO YMyuyLUMT arpopecypCHbIN NOTeHUMan pucoBbIX arponaHd-
wadTos (Tabnuua 1-3).

S, N3MeHseTcsa B npegenax S,, < S, < S.

Tabnvua 1 — lameHeHne MenmopaTMBHOIO COCTOAHMSA MOYB PUCOBLIX YEKOB B arpodhmpme «AvyeBckasa»
CnaBsiHcKkoro pavioHa KpacHogapckoro kpast

Table 1 — Changes in the reclamation state of rice paddy soils in the agricultural firm "Achuevskaya" of the
Slavyansk district of the Krasnodar Region

Homep /
nybuHa ot6opa, cm / F'ymyc, % /
XapakTepucTuka 4ekoB / C_heque Depth of sampling, cm N-NO; | N-NH, | P,0Os5 | K;O Humus, %
Number / Characteristics
Mone 1/ no cnocoby / 0-5 1,92 | 048 | 11,1 | 6,9 255
Field 1 / By Method 5-10 1,80 0,45 11,0 | 6,9 ’
. 0-5 1,42 0,38 10,8 | 6,9
Mone 1/ koHTtponb / Field 1 / Control 5-10 137 0.38 100 | 6.7 2,32
Mone 2 / no cnocoby / Field 2 / 0-5 2,12 1,09 | 10,4 | 5,6 268
By Method 5-10 2,07 1,04 10,3 | 5,4 ’
. 0-5 1,17 0,69 10,3 | 5,5
Mone 2 / koHTponb / Field 2 / Control 5-10 116 0.66 10.1 51 2,41

Tabnvua 2 — lameHeHne arpoMenmMopaTUBHOIO COCTOSIHUS U NNIOAOPOANS NOYB PUCOBbLIX YEKOB
B arpodupme «AvyeBckasy» CnaBsiHCKoro pavioHa KpacHogapckoro kpas
Table 2 — Changes in the agro-reclamation state and soil fertility of rice checks in the agricultural firm
"Achuevskaya" of the Slavyansky district of the Krasnodar Region

nyburia CTteneHb BbI-
Homep / oTtbopa, cm / ABHEHHOCTMY MNymyc,
XapaKTepucTMKa YeKkoB / Depth of EM / Degree o,f N-NO3; | N-NH; | P,Os | K;O | % / Hu-
L . N
Cheque Number/Characteristics san;r;ilng, equalization, cm mus, %
Mone 1/ no cnocoby / 0-5 +50 1,89 0,57 138 | 7,3 2920
Field 1 / By Method 5-10 B 1,80 0,52 13,1 7,3 ’
Mone 1/ koHTponb / 0-5 1,67 0,38 11,0 6,3
Field 1/ Control 510 100 165 | 035 | 102 | 55 | %%
Mone 2 / no cnocoby / 0-5 +50 2,19 1,10 11,4 | 6,1 286
Field 2 / By Method 5-10 B 2,15 1,04 11,3 | 5,8 ’
Mone 2 / koHTponb / 0-5 +90 1,11 0,42 10,8 5,8 201
Field 2 / Control 5-10 B 1,14 0,46 10,0 5,0 ’
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Tabnvua 3 — IlameHeHne MenmopaTMBHOIO COCTOAHMSA MOYB PUCOBLIX YEKOB B arpodmpme «AvyeBckasa»

CnaBsiHckoro pavioHa KpacHogapckoro kpas

Table 3 — Changes in the reclamation state of rice soils in the agricultural firm "Achuevskaya" of the

Slavyansk district of the Krasnodar Region

Frv6una Copepxanue arperatoB 0,25-10mM, | Cymma BOOONPOYHbIX ar-
Homep / cnoco6 o160 aycwl / Depth % OT Macchkl BO34yLUHO-Cyxon noY- | peratos >0,25mm, % /
Number/Method of s%ﬁplin cr?w Bbl / Aggregate content 0.25-10 mm,| Sum of water-resistant
9: % of air-dry soil weight units >0.25 mm, %

Mone 1/ no cnocoby / 0-5 49,5 32,8

Field 1 / By Method 5-10 43,6 30,6

Mone 1/ koHTponb / 0-5 38,8 29,2

Field 1 / Control 5-10 30,9 27,4

Mone 2 / no cnocoby / 0-5 52,7 36,7

Field 2 / By Method 5-10 52,4 35,9

Mone 2 / koHTponb / 0-5 41,2 31,7

Field 2 / Control 5-10 36,6 27,8

Tabnuua 4 — KonnyecTBeHHbIE, KAYECTBEHHbIE U DMOMOrMYecKkMe XxapakTepucTmkn copta puca PanaH 2 B
arpocupme «AdvyeBckasy» CnaBsiHCKOro panoHa KpacHogapckoro kpas
Table 4 — Quantitative, qualitative and biological characteristics of the Rapan 2 rice variety
in the agricultural firm "Achuevskaya" of the Slavyansk district of the Krasnodar Region

Ne
n/n

HaumeHoBaHue / Name

loabl uccneposaHuii / Years
of research

1 ] 2 ] 3 ] 4

BereTtaumoHHbIn neprog / Growing season

- M0 HOBOW TexHonorum / using a new technology

119 | 118 | 118 | 117

- KOHTponb / control

120 | 119 | 119 | 119

BbicoTa pacteHus, cm / Plant height, cm

- M0 HOBOW TexHonorum / using a new technology

93,6 | 93,7 | 944 | 949

- KOHTponb / control

85,8 | 86,3 | 86,5 | 86,9

[OnvHa meTtenku, cm / Panicle length, cm

- M0 HOBOW TexHonorum / using a new technology

164 | 16,4 | 16,8 | 17,3

- KOHTponb / control

15,3 | 15,5 | 15,7 | 15,9

Yucno konockos B meTenke, WwT. / Number of spikelets in a panicle, pcs.

- M0 HOBOW TexHonorum / using a new technology

197 | 197 | 202 | 208

- KOHTponb / control

184 | 186 | 188 | 191

Yucno 3epeH, wT. / Number of grains, pcs.

O6uwee / Total

- M0 HOBOW TexHonorum / using a new technology

188 | 190 | 193 | 198

- KOHTponb / control

70 70 73 75

MycTbix / Empty

- M0 HOBOW TexHonorum / using a new technology

4 3 3 3

- KOHTponb / control

4 4 3 2

Mycto3epHocTtb, % / Hollowness, %

- M0 HOBOW TexHonorum / using a new technology

21 | 21 116 | 10

- KOHTponb / control

57 57 | 41 2,7

OTHowweHne AnnHbI 3epHOBKM K LWnpuHe (I/b) / Ratio of caryopsis length
to width (I/b)

22 | 22 | 22 | 23

Macca r/pactenwue: / Weight, g/plant:

3epHa / Grain

- M0 HOBOW TexHonorum / using a new technology

7,5 7,6 77 | 79

- KOHTponb / control

28 | 28 | 29 | 30

Conowmbl / Straw

- M0 HOBOW TexHonorum / using a new technology

7.1 7,3 73 | 74

- KOHTponb / control

2,6 26 | 26 | 26

OTHoLeHne conoma: 3epHo / Ratio Straw: Grain

9 |- no HoBon TexHonoruu / using a new technology 0,92 | 0,93 | 0,88 | 0,85

- KOHTponb / control 0,95 | 0,96 | 0,95 | 0,94
10 |YpoxanHocTb (1 none no cnocoby), T/ra/ Yield (1 field by method), t/ha | 88,2 | 88,2 | 88,3 | 88,5
11 |YpoxanHocTb (1 none koHTpons), T/ra / Yield (1 field control), t/ha 67,9 | 67,0 | 68,9 | 68,1
12 88,2 | 88,3 | 88,3 | 88,4

13

(
YpoxarnHocTb (2 none no cnocoby), T/ra / Yield (2 field by method), t/ha
YpoxanHocTb (2 none kKoHTponb), T/ra / Yield (2 field control), t/ha

66,2 | 69,8 | 68,0 | 67,9
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Tabnuua 5 — YpoxaHoCTb COMYTCTBYHOLLIEN KYIbTYP
Table 5 — Yield of co-crops
YpOXarlHOCTb MPOMEXYTOUHbIX KyNbTYp PUCOBOro ceBoobopoTa, T/ra /
Yield of catch crops of rice crop rotation, t/ha
Osumas nwenuvuya Ha | O3nmasn nweHuua Ha Pob (KOH- Poxb (no Panc (koH- Panc (no cno-
3epHO (KoHTponb) / | 3epHo (No cnocoby) / Tponb) / Rye cnocoby) / Tponb) / coby) / Rape-
Winter wheat for grain | Winter wheat for grain trol Y Rye (by Rapeseed seed (by meth-
(control) (by method) (control) method) (control) od)
3,1 4,8 26,6 34,1 24,0 28,2

Anpobauns Hawmnx nccrnegoBaHui noaTeepxaaeT 9pdeKTUBHOCTL HOBOW MONMMBHOWN Kap-
Thbl, KOTOPas 3aKYaeTCA B CHUXXEHUU OPOCUTESNTbHON HOPMbI, YryYLleHUN rpaHynomMeTpudecko-
ro coctaBa NaxoTHOro ropmMsoHTa.

Vcnonb3oBaHne mateMaTu4eckon Belbopa Hamboree onTMManbHOro COCTOSIHNST CUCTEMBI
Mo pasnNUyHbLIM BapnaHTaM Hame4yaemblx paboT Ha PMCOBOWM OPOCUTENBHOW CUCTEME MO3BONAET
CHU3UTb BPEMSA MPUHUMAEMbIX YNpPaBneHYeCKUX peLLIEHNI 1 NOBbICUTb UX PEe3YNbTaTUBHOCTb.

3aknto4veHue. B pesynbTate BHeApeHUs1 HOBbIX TEXHOSOMMIA BO3AenbiBaHUsSt puca B arpodupmMe
«AuvyeBckas» CnassiHckoro panoHa KpacHogapckoro kpasi 6binv nonyyeHbl NONOXUTESNbHbIE pesynbTa-
Tbl [21-23], KOTOPbIE BLIPAXAKOTCA B COKPALLLEHUN OPOCUTENBHON HOPMbI B CPeaHEM 3a rofbl UccrnegoBaHuii
B 5 pa3 (3,5 TbiC. M3/ra). Y10, B CBOKO o4epedb, NPMBENO K SKOHOMUW 3NEKTPOIHEPTUN Ha COPOCHBLIX Hacoc-
HbIX cTaHUmMsX Ha 20%. Taicke ObINo NOMy4YeHO CHBKEHUE O03bl BHECEHMSI NECTMLIMOOB U repbuumaos Ha 40-
45%, 4TO0 NO3BONUIO CHU3UTL Ha 5% cebecToMMOCTL NPOU3BOACTBA pUCa U CHU3WUTL 3arpsi3HEHNE OpeHax-
HbIX Bog Ha 10%.

YnyulieHve rpaHynioMeTprMYeCKoro cocTaea NoYBbl Bbipasmrock B yeenuveHmun Ha 10% B cnoe 0-
20 cM arperaToB noysbl AnameTtpom 0,25-10 mMm.

Ynyywenne NPK xapakrepusoBanocb B YBEMWYEHUW COAEPXaHUS B MNaxXOTHOM FOPU3OHTE
rmgponudyemoro asota Ha 1,1%, nogswkHoro goccopa — 0,16%, nogsuxHoro kanusa — 1,32%, npu
3TOM COAepXaHMe rymyca B NaxoTHOM rOpU30oHTe noBbicunock Ha 0,08%.

Vcnonb3oBaHne HOBOWM KOHCTPYKLMM PUCOBOW MOSTMBHOM KapTbl MNO3BOMWINO CHU3UTL PUCKUA BO3HUK-
HOBEHMWSI BTOPUYHOIO 3aCONEHMsi Ha PUCOBbIX YeKax MyTeM MOHWKEHWUS YPOBHS rPYHTOBbLIX Bog Ha 30-40 cm,
a Takke obecneuntb onTMMaribHoe MPOTEKaHWE OKMUCITUTENBHO-BOCCTAHOBUTENBHBLIX MPOLIECCOB B KOPHE-
obuTaemom crnoe B TeYeHWE roga.

Vcnonb3oBaHUsi MaTeMaTUYECKON MOZENN NMO3BOMWNO ONTUMU3NPOBATL BbIMOSNHAEMbIA KOMMIEKC
TEXHOSMOMMYECKUX Orepaumin Ha PUCOBON OPOCUTESTILHON CUCTEME, UYTO BbIPa3WUIoCh B CHYDKEHWUN €ro Tpyao-
emkocTu Ha 15%.

MpubaBka ypoxas puca, OT NPUMEHEHUS PEKOMEHAYEMON METOAVKN, Bblpasunach B yBENMUYEHUN
ypoxaHocTh puca Ha 13%, a conyTCTBYIOLWMX U 3UMYIOLLMX KyNbTyp pUMcoOBOro ceesoobopoTa B cpefn-
HeM No BCeM KynbTypam — 65-85%.

[aHHas TexHonorvst Bo3aernbiBaHWsi puca No3BonuT pa3paboTaTb KOMMIEKCHYH MHOTOYPOBHEBYHO
METOAOMNOrMI0 BO3AENbIBaHMS pyca ¢ CODNiogeHNeM BCEX TEXHUKO-TEXHOMOTMYECKUX TpeboBaHUA Npeabsis-
nsemMblX K BbIpalLMBaHUIO KynbTypbl pyca, a TalkoKe Mo OXpaHe OKpy)KatoLLel cpeabl, YTO NMO3BOMUT HE TOMbKO
cbanaHcMpoBaTb  MOYBEHHbIM  OamaHC MWMKPO U MaKpO3NEMEHTOB  MOYBbl,  OKUCIIUTENbHO-
BOCCTaHOBWTESbHbIN NOTEHLMAS, HO 1 arpopecypPCHbIN NMOTEHLMAN PUCOBbIX arporaHaLLadoToB.

Conclusions. As a result of the introduction of new technologies for cultivating rice in the ag-
ricultural firm "Achuevskaya" of the Slavyansky district of the Krasnodar Territory [21-23], positive re-
sults were obtained, which are expressed in: a reduction in the irrigation rate on average over the
years of research by 5 times and which was about 3.5 thousand m3/ha, which in turn, allowed to save
electricity at waste pumping stations by 20%. A 40-45% reduction in the application rate of pesticides
and herbicides was also obtained, which made it possible to reduce the cost of rice production by 5%
and reduce drainage water pollution by 10%.

The improvement in the granulometric composition of the soil was expressed in a 10% in-
crease in soil aggregates with a diameter of 0.25 — 10 mm in the 0-20 cm layer.

The improvement in NPK was characterized by an increase in the content of hydrolyzable ni-
trogen in the arable horizon by 1.1%, mobile phosphorus — 0.16%, mobile potassium — 1.32%, while
the humus content in the arable horizon increased by 0.08%).

The use of a new design of a rice irrigation map made it possible to reduce the risks of sec-
ondary salinization in rice paddies by lowering the groundwater level by 30-40 cm, as well as to en-
sure the optimal occurrence of redox processes in the root layer throughout the year.
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The use of a mathematical model made it possible to optimize the complex of technological
operations performed on the rice irrigation system, which resulted in a reduction in its labor intensity
by 15%.

The increase in rice yield from the application of the recommended methodology was ex-
pressed in an increase in rice yield by 13%, and the accompanying and wintering crops of rice crop
rotation on average for all crops — 65-85%.

This technology for cultivating rice will allow us to develop a comprehensive multi-level meth-
odology for cultivating rice in compliance with all technical and technological requirements for growing
rice crops, as well as for environmental protection, which will not only balance the soil balance of mi-
cro and macroelements of the soil, redox potential, but also agroresource potential of rice agricultural
landscapes.
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Summary
The optimization of the design parameters of the sorption loading of the filter is considered based on a
mathematical regression model and laboratory experimental data.
Abstract

Introduction. The problem of pollution of rivers and lakes by wastewater is a complex and multifacet-
ed object of scientific analysis. Wastewater is the source of a variety of anthropogenic impacts on
aquatic ecosystems that lead to deterioration of water quality, loss of biodiversity, threats to human
health and loss of economic value of water resources. To minimize the negative consequences of
wastewater pollution, it is necessary to develop and implement effective technologies for the treatment
and reuse of wastewater, as well as to improve management and control systems for their volume and
quality. Object. The object of the study is wastewater contaminated with heavy metals. Materials and
methods. Factors were identified to optimize the design parameters of the sorption load. Based on
algorithmic, theoretical and laboratory studies, data were obtained for the regression equation using
the Reichschaffner method. Also, a chemical analysis of the test water was carried out in laboratory
conditions, where a concentration was determined that exceeded sanitary standards for total iron and
copper. An experiment was carried out using the settling method at various time intervals to determine
the dynamics of a decrease or increase in the concentration of the studied chemical elements. Results
and conclusions. Based on the results of solving the regression equation, data were obtained in la-
boratory conditions with the help of which the coefficients B0, Bi, Bij and Bii were calculated. To check
the accuracy of the obtained coefficients using the Student method, we re-calculated the regression
model in which these equations were obtained in encrypted form, the accuracy of the resulting models
was checked using the Fisher criterion, which is not a random factor. When conducting an experiment
in laboratory conditions by settling zeolite in fractions from 0.4 cm to 0.75 cm in time intervals from 1
hour to 4 hours, the best result was a time interval of 4 hours, which showed a decrease in the concen-
tration of total iron and copper by 71%, which corresponds to mathematical calculations and proves the
purity of the experiment.

Keywords: wastewater, chemical impurity absorption, sewage treatment, zeolite, wastewater treatment
technology.
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