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Pedepar. OT™meTIIN aKTya bHOCTD MOBBILEHUS MPOTYKTUBHOCTH OPOLIAEMBIX 3eMellb, 00eCIeYeH s JOCTATOUHBIX 3a[lacOB MHU-
HEPAIbHBIX U TUTATEIBHBIX BEIIECTB I pacTeHuil B Pecybmuke Y30ekucran. [Tokasaiu, 4To Ui BHECEHHMS MHHEPATBHBIX YI0-
OpeHuui mpy MOATOTOBKE 3€MEJIb K CEBY XJIOMUATHUKA, MILIEHHLbI, COM U IPYTUX KyIBTYp Ha MPAKTUKE UCTIOIb3YIOT YH3eNb-KYIb-
THUBATOP C ABYMS OTJEIBHBIME OyHKEpaMH JUIsl MUHEPATbHBIX YIOOpEHUH BMECTUMOCTBIO MO 50 KuiorpaMmoB. BeisBuiu, 4To B
OyHKepax 0CTaloTcs KpYIHBIE KOMKH CIICKABIINXCS YAOOPEHHH, 4T CHIDKAET IPOM3BOANTENLHOCTD H Ka4eCTBO PaOOTHI arperara.
PexomenoBaiu UCONB30BaTh YCOBEPIIEHCTBOBAHHOE YCTPOUCTBO C OJHOM €MKOCTBIO, T/I€ YCTAaHOBJIEHBI CTeUaIbHbIE H3MENb-
YUTENN MUHEPAIBHBIX yroOpenuil. (Lers uccaedosanus) OG0CHOBATh MapaMeTPBl H3METBINTENS KPYITHBIX KOMKOB MHHEPAJb-
HBIX y1oOpeHuii B OyHKepe um3ens-KyasruBatopa. (Mamepuanst u memoout) VccnenoBany napamMeTpbl U MOKa3aTeIud H3MeNb-
YUTENS MUHEPAIBHBIX yIOOpEeHNH, paboTaromero NocpeaCTBOM BpallaTebHOTO JABMXEHHUS, 00ECTIeYCHHOTO OMOPHBIM KOJIECOM
arperara. (Pesynomamsl u o0cysicoenue) YCTaHOBIUTH TIAPAMETPhI YH3EIA-KYIBTHBATOPA JUIS H3MENBICHAS ¥ BHECCHHS MHHE-
panbHBIX YA0OpeHHil Npu MOArOTOBKE TOYBHI MOA TOCceB. (Byisodsr) PazpaboTanu arperar ¢ u3MensuUTEIbHBIMU PaboUnMu Op-
raHaMH B OyHKepe YM3elIs-KyIbTHBaTOpa: JuaMeTp Bana — 40 MIJUTIMETPOB, BBICOTA 3y0uaToit mianku — 25-30, mmpuHa — 8-10,
ToNIKHA — 2-3 MuwLuMeTpa. Beero B omHOM oTceke OyHkepa 3adukcupoanu 18 miaHok, B 10 orcexax — 180 mryk. C BhIOpaH-
HBIMH TIapaMeTpaMi U3MEIBIHTENs MUHEPATbHBIX yIoOpeHni B OyHKepe eMKOCThI0 350 KHIorpaMMOB MOXKHO BHECTH B TIOUYBY
10 300 kuorpaMMoB Ha rekTap.

KittoueBble c/10Ba: 4i3enb-KyJIbTHBATOP, U3MENBUUTENb KOMKOB MHHEPAJIbHBIX YIOOPEHHUH, BHECEHHE TBEPIBIX MUHEPATBbHBIX
ynoOpEHNH, CONTHHK.
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Abstract. The problem of increasing the irrigated lands productivity and ensuring sufficient reserves of minerals and nutrients for
plants is noted to be important in the Republic of Uzbekistan. In practice, when preparing land for sowing cotton, wheat, soybeans
and other crops, the application of mineral fertilizers is provided with the help of a chisel cultivator that has two separate hoppers
for mineral fertilizers with a capacity of 50 kilograms each. It was revealed that large lumps of caked fertilizers remain in the
hoppers, which reduces the productivity and quality of the unit. It was recommended to use an improved device with one container
and special grinders for mineral fertilizers installed there. (Research purpose) To substantiate the parameters for the grinder of
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large lumps of mineral fertilizers in the chisel-cultivator hopper. (Materials and methods) The study was focused on the parameters
and performance of a mineral fertilizer grinder operating by means of a rotation provided by the unit support wheel. (Results and
discussion) The parameters of the chisel-cultivator were determined for grinding and applying mineral fertilizers at the stage of
preparing the soil for sowing. (Conclusions) A unit with grinding working bodies was developed to install in a chisel-cultivator
hopper. The following parameters were specified: the shaft diameter is 40 millimeters, the toothed bar height is 25-30 millimeters,
the width is 8-10 millimeters, and the thickness is 2-3 millimeters. In total, 18 bars were fixed in one compartment of the hopper,
and 180 pieces in 10 compartments. The selected parameters of the mineral fertilizer grinder in the hopper with a capacity of 350
kilograms facilitate the application of up to 300 kilograms per hectare.

Keywords: chisel-cultivator, crusher of mineral fertilizers lumps, application of solid mineral fertilizers, coulter.
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OBBIIICHUE MPOAYKTHUBHOCTH OPOIIAEMBIX 3€-
MeJb, 00ecIieueHne JOCTATOYHBIX 3aIIaCOB MH-
HEpaJbHBIX U MUTATEIbHBIX BEUIECTB AJIS pac-

TEHUI OCTAIOTCS OTHOM M3 BaXKHBIX 3a71a4 B PecryOnnke

V36ekucTas [1]. B nensx ynydimeHus Na0L0poAus Mod-

BBI pa3pabOTaHbl HOBBIE METOABI, TEXHOJIOTHH, TEXHH-

Ka [2-4]. VIX coBepIlIeHCTBOBaHUE HAIIPABJIEHO HA MOBbI-

HICHHE TPOU3BOIUTEIBHOCTH TPYAa, CHIKEHUE 3aTpat

SHEPTHH U MaTEepPUATBHEIX pecypcoB [5-7].

TexHoMOrUs MpPEANOCEeBHOM 00paOOTKH MOUBI, IPU-
MeHsieMast B Y30eKHucTaHe, 3aBHCUT OT 30HAJBHBIX 0CO-
OEHHOCTEH, CBA3aHHBIX C TOYBEHHO-KIMMATHICCKHUMHU U
MEJIHOPAaTUBHBIMHU YCIOBUSMH, KOTOPHIE Pa3AeICHEI HA
Tpu 30HHI [8, 9]:

nepBas — PEIrOPHBIC 3eMITH, TOBEPXHOCTU KOTOPBIX
UMEIOT 3aMETHBIE YKIIOHBI, C OTHOCHUTENBHO OOJIBIIAM
KOJINYECTBOM OCaJKOB, IJI€ MOXKHO TOJIyYUTh BCXOABI 32
CUET €CTECTBEHHOM BJIATH;

BTOpas — NPEATOpHbIE 3€MJIM, MOBEPXHOCTH KOTO-
PBIX C HE3HAYUTEIBHBIM YKJIOHOM, C MaJIbIM KOJIHYe-
CTBOM OCAaJIKOB, TJI€ JIJIs IOy YeHIS BCXOJOB HEOOXOIH-
MBI IIPEATNIOCEBHBIE TTOHUBHI;

TPETHS — 3eMJIS C HE3HAUNTEIBHBIM YKIIOHOM U C pa3-
JIMYHOH CTENEHBIO 3aCOJIEHHOCTH, T/ie TpeOyeTcs mpoBe-
JICHHE ITPOMBIBHBIX TTOJINBOB.

B 2THX ycrnoBUsSX ONTUMAIBHO UCTIONE30BAHUE dHEP-
ro- U pecypcocOeperaroux MaliiH B CUCTEME MUHH-
MallbHOW 00pabOTKH TIOYBHI.

B TexHomoruu npeanoceBHOW oOpabOTKH MOUBBI
MOYXHO OTMETHTD TPU OCHOBHBIX HAIIPABICHUS:

- MUHIMH3aIHH 00pabOTKY TOYBHI (BILTOTH IO HYJIE-
BOI 00paboTKH);

- COBMEIIIEHHE TEXHOJIOTHIECKHUX OTePAIHii;

- IOATOTOBKA TEXHOJIOTHYECKUX TOJIeH ISl MaIlluH-
HO-TPaKTOPHOTO arperara.

J1J1st 30HBI XJIONTKOBOJICTBA HANOOJIEE IPUEMIIEMA TEX-
HOJIOTHSI MUHUMAJIbHON 00paObOTKH OYBBI, OCHOBAHHAS
Ha COBMCIICHUHU TEXHOJOTHYECKUX OIEpaIuil B Xo/e
MPUMEHEHHU ST KOMOMHUPOBAHHBIX TPEAMOCEBHBIX MIOYBO-
00pabaTHIBAIOIINX MAITNH, YKOMIUIEKTOBAHHBIX aKTHB-
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HBIMH ¥ TTACCUBHBIMH pabOYNMH OpraHaMH U yIUIOTHH-
TEJIbHBIM KaTKOM.

Ecnu Heo6xoamMo BHOCUTH MUHEpaJbHbIE Ya00pe-
HHS BO BPEeMs YH3EJIEBaHMUsI, TO IOCEBHEIE paboduue op-
raHbl CHa0XkaloT COTHUKAMHU, a HAa paMe YH3esA-KyIb-
THBATOPa yCTAaHABIMBAIOT TyKOBBICEBAIOIINE ANIIAPATHI
C TYKOIIPOBOJZIOM U IIPHUBOJOM OT ONOPHBIX KoJiec. DTH
arperaTbl UMEIOT HEKOTOPbIE HEIOCTATKU. Y CYIIECTBY-
IOIIET0 OPYAHS €CTh JBA OTACIBHBIX OYHKEpa, EMKOCTb
xaxxjoro 1o 50 xr. Ho He IpeaycMOTpeHO U3MebueHHe
KPYIHBIX KOMKOB MUHEPAJIBHBIX yIOOPEHHUH, 9YTO CHU-
JKaeT MPOU30JUTENBHOCTE arperara (puc. 1).

Puc. 1. Pyunas paboma no cenapayuu KpynHolx KOMKO8 MUHePA.ib-
HbIX yO0Operul
Fig. 1. Manual separation of mineral fertilizer large lumps

J17151 BHECEHUSI MUHEPATBHBIX YIOOPSHUUH MTPH MO~
TOTOBKE 3eMeJIb K CEBY XJIOMYaTHUKA, MMIIEHHUIIBI, COU U
JIPYTHUX KyJIBTYP MBI pEKOMETyeM HCIIOIb30BaTh YCOBEP-
IIEHCTBOBaHHOE YCTPOICTBO, YCTAHOBICHHOE HA pame
yn3ens-KyapTuBaropa. ['myouna saeceHus — 20-25 cm.
Hopwma Baecenus — 10 300 kr/ra (puc. 2).

Puc. 2. Obwuii 6uo uuszens-Kyivmueamopa c nepeobopyoosantvi-
MU pabouuMy opeanamu

Fig.2. General view of a chisel-cultivator with re-equipped working
bodies
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LIEnb nccnenoBAHNSA — 060CHOBATh ApaMeTPhl U3-
MEJNBYUTEIS] KPYITHBIX KOMKOB MHHEPAIBbHBIX YI00pe-
HUi B OyHKepe YH3eis-KyJIbTHBATOPA.

MaTEPUASNBI 1 METOABLI. [Tpeaoxuin HOBYIO KOH-
CTPYKIIMIO YH3ENISI-KYJIBTHBATOPA C [Iepe0OOpyA0BaHHbI-
MU pabOYNMHU OpraHaAMH U eMKOCTBIO JIJIsI MITHEPAIBHBIX
ynobpenuit 350 xr (puc. 3).

Puc. 3. Cxema acpecama 0ns gviHecenuss MUHEPATLHBLX YOOOPEHUl
6 Xx00€ npednocesHoll 00pabomKu noyesl: a— euo cnepedu; b —euo
ceepxy; ¢ —euo cooky; 1 —pama acpecama; 2 —Hnagecka pamvl, 3—
onophoe Koneco; 4 — cmouiKu ¢ Y3KUMU PolXTUMENbHbIMU 1ANAMU;
5 — cmoiiku co cmpenvuamvimu anamu; 6 — COUHUKU 015 GbIHEH-
CeHUSI MUHEPATbHBIX YOOOperutl;, 7 —mpybonpoeood 0 MUHEPAb-
HblX yOoopenutl; 8§ — 6ynkep; 9 — pecynamop nocmynjenus MuHe-
panvheix yoobpenuil; 10— 3acionka mpybonposooa; 11 —u3zmens-
yumens

Fig. 3. The diagram of the unit for applying mineral fertilizers
during pre-sowing tillage: a — front view; b — top view; ¢ — side
view, 1 —unit frame; 2 — frame hinge; 3 — support wheel; 4 —racks
with narrow ripping paws; 5 — racks with lancet paws; 6 — coulters
forapplying mineral fertilizers, 7— pipeline for mineral fertilizers;
8—hopper; 9—regulator of mineral fertilizers supply; 10— pipeline
damper; 11 — grinder

[punenuyro pamy arperara HaBeIIUBAIOT IPU TOMO-
¥ CUENKHU Ha 3aJHel HaBecke TpakTopa. OnmopHoe Ko-
neco obecrieunBaeT NIyOHHY 00pabOTKH OYBHI PHIXJIHU-
TEJIBHBIMH U CTPEIBYATHIMU JallaMU ¥ BHECCHUS MUHE-
paNBHBIX YHOOpEHMI mocpencTBoM comrauka. C momMo-
HIBIO CIIEI[HAIBHOTO YCTPOMCTBA MOXKHO PETYINPOBAThH
MOCTYTIJICHUE MUHEPaJIbHBIX YI0OpeHHH U3 OyHKepa B
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TpyOonposox [10-14]. Illupuna 3axBara arperata — 4 M,
paccTostHIE MEX Ty Y3KUMU pabounmMu opranamu — 300-
310 mMm, Mexay crpenpuareiMu JanamMu — 350-370 mm.
['myOuny peixnenus noussl (10 0,25 M) 1 BHECEHHUS MU-
HEPaJIbHBIX yIOOPEHUH MOKHO PEryIHpOBaTh C IOMO-
LIbIO0 IBYX OIIOPHBIX KOJIEC.

B skcnepuMeHTax HCNOJNb30BAIN METOABI MaTeMa-
THYECKOT'0 NJIAHUPOBAHUS U TCH30METPHUPOBAHUS, a
TaKkXXe CyIIEeCTBYIOIINE HOPMATUBHBIE JOKYMEHTHI (15t
63.03.2001, 75t 63.04.2001), «kMeTonuKy mpoBeIeHUS TI0-
JIEBBIX IKCIIEPUMEHTOBY, IOATOTOBIEHHY10 HayuyHo-uc-
CIIEZIOBATENBCKUM HHCTHUTYTOM CENEKIIUH, CEMEHOBO-
CTBa M arpOTEXHOJIOTUHU BHIPANTUBAHUS XJIOMYaTHUKA,
PEKOMEHJAaIuu Il BHECEHUSI MUHEPAIbHBIX ya00pe-
Hui [15-18].

BHyTpu OyHKepa BpallaloTcs aKTHBHBIC 3y04aThie
pabouue opraHbl JJIsl pa3MeIbueHHUsI OOTBIINX KOMKOB
MUHEPATBHBIX yI0OpeHuit (puc. 4).

Puc. 4. Cxemamuueckuil 6uo acpecama 051 BHeCEHUS MUHEDPAIb-
HbLX yOoOpenuli: 1 —xomymel 014 3aKpenienus ana;, 2 — 8an us-
Menvuumens, 3 — wkug; 4 — 6ynKepwl; 5 — usmenvyumens

Fig. 4. Schematic view of the unit for applying mineral fertilizers:
1 — clamps for fixing the shaft; 2 — grinder shaft; 3 — pulley; 4 —
hoppers; 5 — grinder

PE3YNbLTATBI N OBCYXXAEHUE. YCOBEPIICHCTBAHHBIH
arperar JUIsl IOATOTOBKH HOYBHI IIOJ [TOCEB U OTHOBpE-
MEHHOI'0 BHECEHHSI MUHEPAJBbHBIX YIOOpeHUH uMmeeT
onlnH OyHKep BMECTUMOCTBIO 710 350 kT. B Hem ycTaHoB-
JICHBI aKTHBHBIE pabo4Yue OpraHbl, KOTOPHIE MOMYyYar0T
BpamiaTeIbHOe IBU)KEHUE OT OIIOPHOTO KoJeca.

DKCIIepUMEHTAIBHBIE HCCIIEIOBAaHUS IPOBOIUIN B
2020-2022 rr. B pepmepckoM xo3siicTBe byxapckoro
paiiona Byxackoii obnacru.

Arperat cHa0OXeH 3y09aThIMH paOOYNMHU OpraHaMH
1Sl ©3MEJTBYEHU 1 KPYITHBIX (PpaKkinii MUHEPAJIbHBIX Y0-
Openuit BHYyTpU OyHKepa. Bpamaroniecs 3y0bsi pojuka
MPOTAJIKUBAIOT TPAaHyJIMPOBAHHBIE WU MOPOIIKOOOPa3-
HBIC yI0OpEHUs 10 JHY U HAIPaBISIOT UX B jo3aTop. 13-
MEIBYCHHBIC YIOOPEHHS Yepe3 TPyOOIpOBOIBI MOCTYIIA-
0T HEMOCPEICTBEHHO B IMOYBY, TpHU HOpMe pacxoza a0 300
Kr/Ta. DTOT IMOKa3aTe’dh MOXKHO PEryIHpOBaTh, H3MEHSS
CKOPOCTb JBM)KEHUSI KOHLEHTPAIIUIO U 3230P MEX]Y €To
JTHOM W HYDKHUM KpaeM cTeHkH Oynkepa [20-23].

3yOuarsie paboune opranbl UMEIOT CeNyoLue na-
paMeTpbl: BbICOTA 3yOUuaTol TTaHKu — 25-30 MM, IIupH-
Ha — 8-10 MM, TonmmHa — 2-3 MM. Bcero B 0JTHOM oTceke
OyHKepa 3apuKCUpoBaHO 18 MIaHOK, B IECATH OTCEKaX —
180 mrt. ImameTp Bana 40 Mm.
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C IOMOIIBIO PYKOSTKH BCE 3aCIIOHKH (703aTOPHI) pe-
rynupyoTcs. UToObl TPOBEPUTH PaBHOMEPHOCTH BHE-
CeHMsI yIOOPEHU T KaXKIbIM J03aTOPOM, Ha HUX HaJeBa-
1ot Mewku. Yepes 10 M arperar ocraHaBIMBAaIOT, a MELl-
KU B3BEIIMBAIOT JIJISI CPABHEHMU S, NIPU 3-5-KpaTHOM mO-
BTOPHOCTH. B Kax710M 103aTOpe COAEPHKUTCA HOPMUPO-
BaHHAs Macca MUHEPATbHBIX YIOOpEHUIl: my; my; m;. ..
m, (n=1,2,3...), ux cpennee apuGMeTHIECKOE paBHO [2,
3,6,19,20]:

B (m+m,+m,+..+m)

Mcp - n > (1)

rJie 7 — KOJIMIEeCTBO J03aTOPOB, IIIT.

KoaddunueHt pasHOCTH KOTWYECTBEHHBIX MMOKAa3a-
TeJel Mpyu HOPMUPOBAHUH MUHEPAIbHBIX YIOOPEHUI B
MIOYBY MOKHO ONPEAEIUTD U3 BBIPAXKECHHUS:

?:1( MCP _Mi)
®=———"—".100%, )
i=1 Mi

rie M; — nopsiiKoBeIY HOMep no3atopoB (i=1,2,3 ... n).

MACHINERY FOR PLANT GROWING

Jnst MuHepanpHBIX yaoopennit @ < 8-10%.
KonugectBo yno0peHusi, BHOCUMOTO B [IOYBY Ha IITy-
ouny 20-25 cM, pacCUMTHIBAIOT MO CIIEAYIOICH (hopMmyIie.

0=10000 - ¢ /(nb1), 3)

rae O — HopMa BHeCEeHHUs yI00pEeHHH, KI/Ta;

b — paccTostHUE MEXY COIIHMKAMU JJIs BHECEHUS
MHHEpaJIbHBIX YI0OpEHUH, M;

| — myTh MPOXOKACHUS arperata JJs KOHTPOIS, M
(=10 m).

[Ipu moaTrOTOBKE MOYBHI K HOCEBY XJIOMYATHUKA BHO-
cat 300-350 xr/ra cmecu ammodoca 1 MmoueBuHEHI (70:30).

BbiBoabl. Onpenenuny mapaMeTpsl H3MEIbUNTENS
MUHEPAIBHBIX YIOOpEeHUH B OYHKEpE YM3eNsI-KyIbTH-
BaToOpa: BBICOTA 3y0UaThIX IJIaHOK — 25-30 MM, MIUpH-
Ha Kaxxgoi mianku — 8-10 mm. B kaxxgom u3 10 oTrcexon
OyHKepa ycTaHOBIICHO 1o 18 manok. JlmameTp Baja co-
crasisieT 40 Mm.

C BI)I6paHHI)IMI/I napamMeTpaMu U3MEJIbYUTEIA MUHE-
palbHBIX YIOOpEeHUId B OyHKepa eMKOCThI0 350 KT MOX-
HO BHEeCTH B nouBy A0 300 kr/ra.

BUBINOTrPAGUYECKMIA CINCOK

1. Boxuxk 1O., Haconos B. Pe3epBbl MuHEpanbHOTO THTAHUS
3epHOBBIX KYIbTYp // [Iponosuyus. 2017. N2. C. 44-48.

2. Akhmetov A.A. Concerning advantages of passive operative
part with symmetric leg. International Jurnal of Applied and
Fundamental Research. 2012. N2. 51-56.

3. AxwmetoB A.A., Mypatos JI.Lb. O00cHOBaHME TapaMeTPOB
CMEHHBIX Pa0OUHX OPraHOB KOMOMHUPOBAHHOIN MAIITUHEI /
Irrigatsiya va melioratsiya. 2021. N1(23). C. 53-57.

4, Mypnapucos C.I, Amunos P.1., ®apxytnunos U.M., SIma-
netauHoB M.M. Pabouwnii opran st BHECEHHS YI0OpEHHI
B TeXHONoruu Strip-till mpu BEIpaIIMBaHUN TEXHUYECKHUX
KyJetyp // Ceavckuii mexanusamop. 2017. N9. C. 10-11.

5. Kawmbynor C.U., [Tapxomenko I'I'., badenko O.C., box-
ko 1.B. Bnusinue mapameTpoB paboduero opraHa KyJibTHBA-
TOpa Ha KA4eCTBO KPOIIEHUS MOYBEHHOTO 1acta // Cenb-
cKoxosaucmeennvle mawunsl u mexrorozuu. 2022. T. 16.
NI. C. 41-46.

6. Akhmedov A.A. Concerning advantages of passive opera-
tive part with symmetric leg. International Journal of Ap-
plied and Fundamental Research. 2012. N2. 51-56.

7. AniO.A., Uzoejinwa B.B., Ezeama A.O., Onwualu A.P., Ug-
wu S.N., Ohagwu C.J. Overview of soil-machine interaction
studies in soil bins. Soil and Tillage Research. 2018. N175.
13-27.

8. Ayadi I., Hatem B., Elyes H., Aref M., Abdul M. Mouazen.
3D finite element simulation of the effect of mouldboard
plough’s design on both the energy consumption and the till-
age quality. International Journal of Advanced Manufactur-
ing Technology. 2017. N90. 473-487.

9. Kuprommu B.M. Munnmu3anus o0paOOTKH MOYBKL: Mep-
CNIeKTHUBHl U mpoTuBopedus // 3emnedenue. 2006. NS.
C.12-15.

CE/TbCKOXO3AUCTBEHHbIE MALLIHbI Y TEXHOMOT WAV « Tom 16 + N2+ 2022

10. AxmetoB A.A., XymBakrtoB b.B., Kambaposa /I.Y., Mypa-
ToBJL.b. O60cHOBaHuE (HOPMBI U mapaMeTpoB papTy-
Ka-BeIpaBHUBATENS // HHHosayuonnvie mexronozuu. 2020.
CnenmnanbHblii Beimyck. C. 45-48.

11. Juraev F., Khamroyev G., Khaydarova Z., Khamroyev I.,
Ibodov I. The usage of a combined machine in the process
of preparing the land for planting. E3S Web of Conferences.
2021. 264. 04092.

12. Juraev F., Karimov G. Water saving technique and
technology of subsurface irrigation. IOP Conference Series:
Materials Science and Engineering. 2020. 883(1). 012095.

13. Urambepanes X.X., MyxurauaoB A.b. Teopetuueckoe
OTIpeJieNieH e OKPYKHON CKOPOCTH OYECHIBAIOIIETO Oapa-
Oana // Irrigatsiya va melioratsiya. 2021. N(23). C. 44-47.

14. baitmetoB P.1., ®naitmep H.M. Ontumusanus napameTpos
pabounx opraHoB MOYBOOOPaOATHIBAIOMNX MalTHH. Tami-
keHt: @an. 1991. C. 129-135.

15. Enudannes B.B., Ocunos f.A. Baiitexosuu 10.A. Comi-
HUKH JIJIsL BRIPAI[MBAHUS 3KOJIOrHUecKy Oe30macHoii con/
Cenvckoxosaticmeentvie mawiunsl u mexnono2uu. 2020.
T.14.N3. C. 59-65.

16. Kypaes @.Y., Mycynmanos @.111. [Ipumenenne TexHuku
U TEXHOJIOTHH JJIsI TIPOMBIBKH CHIIEHO32CONEHHBIX MOYB //
Cenvckoxosaticmeennvie mawunsl u mexronozuu. 2020.
T.14.N2. C. 29-33.

17. Hopuaes P.H., Hopuaes JI.P., Yopiau6ues P.X. O6ocHoBa-
HHE MapaMeTPOB PEMIETYATOTO PHIXIUTENS KOTIATEeNs MOp-
KOBH B ycloBHsAX Pecnyonuku Y3bekuctau // Cenvckoxo-
3aticmeennvle mawunsl u mexnonozuu. 2020. T. 14. N3. C.
15-19

18. Dzyuba O., Dzyuba A., Polyakov A., Volokh V., Antosh-
chenkov R., Mykhailov A. Studying the influence of struc-

AGRICULTURAL MACHINERY AND TECHNOLOGIES  Volume 16 + N2 + 2022



- MuT  TEXHWKA ANfi PACTEHUEBOACTBA
—

tural-mode parameters on energy efficiency of the plough
PLN-3-35. Eastern-European Journal of Enterprise Tech-
nologies. 2019. N3(1-99). 55-65.

19. Rakhimov Z., Mudarisov S., Gabitov 1., Rakhimov I., Rakhi-
mov R., Farkhutdinov ., Tanylbaev M., Aminov R. Mathe-
matical description of the mechanical erosion process in
sloping fields. Journal of Engineering and Applied Scienc-
es. 2018. N13. 6505-6511.

20. Mypozos H.M. TlouBoyriy6ieHue 63 HOBTOPHOTO YILIOT-
HeHUs JiHa 6003116l // Tpakmopul u cebCKoX03alicmeeHHble
mawunet. 2006, N10. C. 12-13.

.Axanas b.X., llorenos 10.X., Craposoiitos C.1.,
[enu 1O.C., IllorenoB A.X. TpexceKIIMOHHBINA TTOYBOOO-
pa0aThIBAIONIKIT arperaT ¢ YHUBEPCAIbHBIME CMEHHBI-
MH pabouumu opranami / Becmuux Kazanckoeo cocyoap-
cmeennoeo azpaproeo ynusepcumema. 2019. T. 14. N3(54).
C.92-9s.

2

—_

MACHINERY FOR PLANT GROWING

22.Axanas b.X., Craposo#itoB C.U., llenu }0.C., Illore-
HoB 10.X., Anamus JI.C. KomOuHMpOBaHHEIN arperar ¢
YHUBEPCAIBHBIM Pab0YNM OpraHOM AJIS TOBEPXHOCTHOH
00paboTku ouBkl // Texnuxa u 06opydosanue 01s celd.
2020. N&(278). C. 8-11.

23.Hecmusn A.YO., Iena 10.C., Kaiimakosa A.C. AHanu3 u3-
MEHEHHUS TEXHHUKO-TEXHOJIOTHUECKOTO YPOBHS MAPOBBIX
KynsTHBaTopoB B X X1 Beke // Texnuueckuii cepsuc MauuH.
2021. N2(143). C. 174-183.

23.Nesmiyan A.Yu., Tsench Yu.S., Kaymakova A.S. Analiz
izmeneniya tekhniko-tekhnologicheskogo urovnya
parovykh kul'tivatorov v X X1 veke [Analysis of changes
in the technical and technological level of steam cultivators
in the XXI century]. Tekhnicheskiy servis mashin. 2021.
N2(143). 174-183 (In Russian).

REFERENCES

1. Vozhik Yu., Nasonov V.. Rezervy mineral'nogo pitaniya zer-
novyh kul'tur [Reserves of mineral nutrition for grain crops].
Propozitsiya. 2017. N2. 44-48 (In Russian).

2. Akhmetov A.A. Concerning advantages of passive operative
part with symmetric leg. International Jurnal of Applied and
Fundamental Research. 2012. N2. 51-56 (In English).

3. Akhmetov A.A., Muratov L.B. Obosnovanie parametrov
smennykh rabochikh organov kombinirovannoy mashiny
[Justification of parameters of replaceable working parts
of a combined machine]. Irrigatsiya va melioratsiya. 2021.
N1(23). 53-57 (In Russian).

4. Mudarisov S.G., Aminov R.I., Farkhutdinov I.M., Yama-
letdinov M.M. Rabochiy organ dlya vneseniya udobreniy
v tekhnologii Strip-till pri vyrashchivanii tekhnicheskikh
kul'tur [The working body for fertilization in strip-till tech-
nology in growing crops). Sel'skiy mekhanizator. 2017. N9.
10-11 (In Russian).

5. Kambulov S.I., Parkhomenko G.G., Babenko O.S., Bozh-
koLV. Vliyanie parametrov rabochego organa kul'tivatora na
kachestvo krosheniya pochvennogo plasta [Influence of the
cultivator working body parameters on the soil crumbling
quality]. Sel'skokhozyaystvennye mashiny i tekhnologii.
2022. Vol. 16. N1. 41-46 (In Russian).

6. Akhmedov A.A. Concerning advantages of passive opera-
tive part with symmetric leg. International Journal of Ap-
plied and Fundamental Research. 2012. N2. 51-56 (In En-
glish).

7. AniO.A., Uzoejinwa B.B., Ezeama A.O., Onwualu A.P., Ug-
wu S.N., Ohagwu C.J. Overview of soil-machine interaction
studies in soil bins. Soil and Tillage Research. 2018. N175.
13-27 (In English).

8. Ayadi L., Hatem B., Elyes H., Aref M., Abdul M. Mouazen.
3D finite element simulation of the effect of mouldboard
plough’s design on both the energy consumption and the till-
age quality. International Journal of Advanced Manufactu-
ring Technology. 2017. N90. 473-487 (In English).

CE/IbCKOXO3AUCTBEHHBIE MALLIVHbI Y TEXHOMOT VA « Tom 16 + N2 + 2022

9. Kiryushin V.I. Minimizatsiya obrabotki pochvy: perspek-
tivy 1 protivorechiya [Tillage minimization: prospects and
controversies). Zemledelie. 2006. N5. 12-15 (In Russian).

10. Akhmetov A.A., Khushvaktov B.V., Kambarova D.U., Mura-
tov L.B. Obosnovanie formy i parametrov fartuka-vyravni-
vatelya [Substantiation of the apron-aligner’s shape and pa-
rameters]. Innovatsionnye tekhnologii. 2020. Spetsial'nyy
vypusk. 45-48 (In Russian).

11. Juraev F., Khamroyev G., Khaydarova Z., Khamroyev I.,
Ibodov I. The usage of a combined machine in the process
of preparing the land for planting. E3S Web of Conferences.
2021. 264. 04092 (In English).

12. Juraev F., Karimov G. Water saving technique and techno-
logy of subsurface irrigation. IOP Conference Series: Mate-
rials Science and Engineering. 2020. 883(1). 012095 (In En-
glish).

13. Igamberdiev H.H., Mukhitdinov A.B. Teoreticheskoe opre-
delenie okruzhnoy skorosti ochesyvayushchego barabana
[To the determination of the critical circuit speed of the shar-
ing drum]. Irrigatsiya va melioratsiya. 2021. N(23). 44-47
(In Russian).

14. Baymetov R.1., Flaysher N.M. Optimizatsiya parametrov
rabochikh organov pochvoobrabatyvayushchikh mashin
[Optimizing the parameters of the tillage machine working
bodies]. Tashkent: Fan. 1991. 129-135 (In Russian).

15. Epifantsev V.V., Osipov Ya.A. Vaytekhovich Yu.A. Sosh-
niki dlya vyrashchivaniya ekologicheski bezopasnoy soi
[Plowshare for growing ecologically safe soybeans). Se/'sko-
khozyaystvennye mashiny i tekhnologii. 2020. Vol. 14. N3.
59-65 (In Russian).

16. Zhuraev F.U., Musulmanov F.Sh. Primenenie tekhniki 1
tekhnologii dlya promyvki sil'nozasolennykh pochv [Equip-
ment and technology application for washing highly saline
soils]. Sel'skokhozyaystvennye mashiny i tekhnologii. 2020.
Vol. 14. N2. 29-33 (In Russian).

17. Norchaev R.N., Norchaev D.R., Chorshanbiev R.Kh. Obos-

AGRICULTURAL MACHINERY AND TECHNOLOGIES * Volume 16 + N2 + 2022



TEXHWUKA A9 PACTEHUEBOACTBA

novanie parametrov reshetchatogo rykhlitelya kopatelya
morkovi v usloviyakh Respubliki Uzbekistan [Substantia-
tion of the lattice ripper parameters of the carrot digger in
conditions of the republic of uzbekistan]. Sel'skokhozyayst-
vennye mashiny i tekhnologii. 2020. Vol. 14. N3. 15-19 (In
Russian).

18. Dzyuba O., Dzyuba A., Polyakov A., Volokh V., Anto-
shchenkov R., Mykhailov A. Studying the influence of
structural-mode parameters on energy efficiency of the
plough PLN-3-35. Eastern-European Journal of Enterprise
Technologies. 2019. N3(1-99). 55-65 (In English).

19. Rakhimov Z., Mudarisov S., Gabitov I., Rakhimov I., Rakhi-
mov R., Farkhutdinov 1., Tanylbaev M., Aminov R. Mathe-
matical description of the mechanical erosion process in
sloping fields. Journal of Engineering and Applied Scien-
ces. 2018. N13. 6505-6511 (In English).

20. Murodov N.M. Pochvouglublenie bez povtornogo uplotne-

KoudaukT unrepecon
ABTOpBI 3a5BJISIOT 00 OTCYTCTBUU KOH(PIUKTA HHTEPECOB.

3asBJeHHBIN BKJIA] COABTOPOB:

Kypaer @.Y. — HayuHOE PYKOBOACTBO, HOPMYIHPOBAHKE OC-
HOBHBIX HaIpaBJIeHH UCCIeI0BaHNU, pa3paboTka Teope-
THYECKHX TPEATIOCHIIOK, 10padoTKa TeKCTa, (OPMUPOBa-
HHUe OONIMX BBIBOJIOB U JIUTEPATYPHBII aHATH3.

Pysuxynos K.W. — npoBenenne MOHUTOPHHTA HAJEKHOCTH
arperara yu3es KyJIbTHBATOpA 1S BRIHECEHHS MHHEPAIb-
HBIX yH0OpeHHH.

VpuHoB D.0. — 06paboTKa pe3yabTaTOB UCCIENOBAHUH, BU3Y-
anu3alus.

Asmopbl npouumanu u 0000pUIU OKOHUAMENbHI BAPUAHT
PYKORUCH.

CTaThbsl NOCTYNNJIA B PeAAKIHIO
CraThbsl NPUHATA K NY0JIHKANNH

CE/TbCKOXO3AUCTBEHHbIE MALLIHbI Y TEXHOMOT WAV « Tom 16 + N2+ 2022

The paper was submitted to the Editorial Office on
The paper was accepted for publication on

MACHINERY FOR PLANT GROWING

niya dna borozdy [Dredging without furrow bottom recom-
pacting]. Traktory i sel'skokhozyaystvennye mashiny. 2006.
N10. 12-13 (In Russian).

21. Ahalaya B.Kh., Shogenov Yu.Kh., Starovoytov S.I.,
Tsench Yu.S., Shogenov A.Kh. Trekhsektsionnyy
pochvoobrabatyvayushchiy agregat s universal’'nymi
smennymi rabochimi organami [Three-section tillage
unit with universal replaceable working bodies]. Vestnik
Kazanskogo gosudarstvennogo agrarnogo universiteta.
2019. Vol. 14. N3(54). 92-95 (In Russian).

22.Akhalaya B.Kh., Starovoytov S.I., Tsench Yu.S.,
Shogenov Yu.Kh., Adamiya L.S. Kombinirovannyy agregat
s universal'nym rabochim organom dlya poverkhnostnoy
obrabotki pochvy [Combined unit with a universal working
body for surface tillage]. Tekhnika i oborudovanie dlya sela.
2020. N8(278). 8-11 (In Russian).

Conflict of interest
The authors declare no conflict of interest.

Coauthors’ contribution:

Zhuraev F.U. — scientific supervision, formulation of the main
directions of research, development of the theoretical
premises, text revision and editing, development of general
conclusions and literature review.

Ruzikulov K.I. —monitoring the reliability of the chisel cultivator
unit for mineral fertilizers application.

Urinov E.F. — research results processing, visualization.

The authors read and approved the final manuscript.

21.01.2022
14.04.2022

AGRICULTURAL MACHINERY AND TECHNOLOGIES  Volume 16 + N2 + 2022



