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Bomnpoc cHukeHus: TEXHOT€HHOT'0 BO3EHCTBUSA
OMOPHBIX MTOBEPXHOCTEH MAITUHHO—TPAKTOPHBIX
arperaToB Ha IJIOJOPOJAHBIN CJIOM MTOYBHI B IIOCJIEIHUE
TOJIbI CTAHOBUTCS BCE OoJiee aKTyaabHBIM. JTO
O0O0BSCHSETCS TEM, YTO B PE3yJbTATE UX BO3ACUCTBHS
HApPYIIACTCS YCIOBHUS, CIIOCOOCTBYIOIIUE PA3BUTHIO U
POCTY CEJIbCKOXO3SIMICTBEHHBIX KYIbTYpP U KaK
CJIEJICTBHE CHIDKAETCs BAJIOBBIH cOop. [Ipu aTom
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The issue of reducing the technogenic impact of the
supporting surfaces of machine and tractor units on
the fertile soil layer in recent years has become more
and more urgent. This is due to the fact that as a result
of their impact, conditions that contribute to the
development and growth of crops are disrupted and,
as a result, gross harvest decreases. At the same time,
it should be noted that no one removed the issue of


mailto:e.polikytina@mail.ru
mailto:e.polikytina@mail.ru
mailto:zfk20091@mail.ru
mailto:zfk20091@mail.ru
mailto:panova1968@mail.ru
mailto:panova1968@mail.ru

Hayunsrii xxypraan KyoI'AY, Ne211(07), 2025 rox

HEOOXOANMO OTMETHTH, YTO BOTIPOC O
IIPOJIOBOJILCTBEHHOW 0€3011aCHOCTH CTPaHbI HUKTO HE
CHHMaJl C MOBECTKH JIHS. B CBA3M € 3TUM C LENBIO
MOBBIIICHUS TUIOOPOANS TOYBBI HEOOXOIMMO
cOOJTIOIaTh [BA YCIIOBHS: —CHIDKCHHE TEXHOTEHHOTO
BO3JICHCTBUS ONOPHBIX MOBEPXHOCTEN MAIIMHHO—
TPAKTOPHBIX arperaTtoB Ha MOYBY; — o0ecredeHue
BHECEHHUs ONITUMAJIbHOTO KOJIMUECTBA MUHEPAIbHBIX
ynoOpeHuii B nouBy. B Hacrtosimiee Bpemst BOIIpoc
CHIDKEHHSI TEXHOT€HHOT'O BO3/ICHCTBUS HA TOUBY
XOPOIIO ONKMCaH BO MHOTHX HUCCIIEAOBaHUSIX.
OCHOBHBIE CTIOCOOBI CHI)KEHHSI TEXHOTEHHOTO
BO3JCHCTBUS HA MIOYBY MOXHO MOAPA3ACIUTh
CIIEAYIONINM 00pa3oM: — YBEITHUCHUE TUTOIIAIN
KOHTAaKTa OMOPHBIX MOBEPXHOCTEN MAIIMHHO—
TpakTopHBIX arperatoB (MTA): — yBenuueHne uncna
KOJIEC; — UCTIOJIb30BaHKE IIUH YBEIUIEHHOTO Pa3Mepa;
— INIOCTAaHOBKA AOIOJIHUTCIIBHBIX MOCTOB,; —
HCTIOJIb30BaHHUE MOYTYCEHUYHOIO X0/1a; —
nepepacipeecHle Harpy3Kku Ha OTIOpHBIE
noBepxHOCTH MTA; — U psi APYTUX TEXHUIECKUX
peuieHuid. B Toxe BpeMsi IpeACTaBIIseT
ompeeéHHBIA HHTEpEC 00eCIeYeHUE BHECCHUS
ONITHMAJIBHOTO KOJINYECTBa MUHEPAIBHBIX YA0OpEeHHH
B noyBy. Ha 0CHOBaHMYM NPOBEJEHHBIX HCCIEI0BAHUI
OBbLIO YCTAaHOBJIEHO: — COCTOSIHUE TLIOIOPOAHNS ITOUBBI
Jla’ke Ha OJJTHOM M TOM K€ TI0JIE HE OJMHAKOBOE; —
IIPUMEHSEMBIE B HACTOSILEE BPEMS CPEACTBA
MEXaHM3aIN1 110 BHECEHUIO MUHEPAIBHBIX yI00peHNi
MPAaKTUYECKU BCC HE MOT'YT OTHOBPEMEHHO BHOCUTDH
pa3iu4HbIe BUIBI yaoOpeHuil. B pesynbraTe
MIPOBEACHHBIX UCCIIEAOBAHUM yCTaHOBIICHO, YTO IS
CHIDKEHHSI ce0eCTOMMOCTH BO3/IEJIBIBAEMON KYJIBTYPHI
U TOBBILICHUS YPOXKAHHOCTH HEOOX0IUMO
MOJIEPHU3UPOBATh CPEICTBA MEXAHU3AUH,
HCIONb3yEMbIE TSl BHECEHHSI MUHEPAIIbHBIX
ynoOpeHuit

Kimrouessie cnoBa: TEXHOI'EHHOE
BO3JIEMCTBUE, OIIOPHBIE [TOBEPXHOCTHU,
MALINHHO-TPAKTOPHBIE ATPETATHI,
[JIOOPOHBIN CJION ITOYBBI, IVIOJJOPOIUE
[TOYBbBI, MUHEPAJIbHBIE YIOBPEHUS,
CHIKEHUE CEBECTOMMOCTH, ITOBBIILIEHUE
YPOXAMHOCTU, MOJEPHIU3ALIMS CPEJICTB
MEXAHM3ALIUN
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food security of the country from the agenda. In this
regard, in order to increase soil fertility, two
conditions must be met: - reduction of technogenic
impact of supporting surfaces of machine and tractor
units on soil; - ensuring application of optimal amount
of mineral fertilizers into soil. Currently, the issue of
reducing the technogenic impact on the soil is well
described in many studies. The main ways to reduce
the technogenic impact on the soil can be divided as
follows: - increase of contact area of support surfaces
of machine-tractor units (MTU): - increase in the
number of wheels; - use of oversized tyres; -
installation of additional bridges; - use of half-track
and a number of other technical solutions; -
redistribution of load on MTU bearing surfaces; - and
a number of other technical solutions. At the same
time, it is of some interest to ensure the application of
the optimal amount of mineral fertilizers to the soil.
Based on the studies conducted, it was found: - the
state of soil fertility even in the same field is not the
same; - the currently used means of mechanization for
the application of mineral fertilizers practically all
cannot simultaneously apply various types of
fertilizers. As a result of the studies carried out, it was
found that in order to reduce the cost of cultivated
crops and increase Yyields, it is necessary to modernize
the mechanization tools used to apply mineral
fertilizers.

Keywords: ANTHROPOGENIC IMPACT,
SUPPORTING SURFACES, MACHINE-TRACTOR
UNITS, FERTILE SOIL LAYER, SOIL FERTILITY,
MINERAL FERTILIZERS, COST REDUCTION,
YIELD INCREASE, MODERNIZATION OF
MECHANIZATION MEANS

BBenenne. B ycinoBusix AMypckoi 00j1acTi Kak MoKa3ajiyd MpOBEACHHBIN

IIOJICBBIC HCCICOAOBAHUA

COCTOSAHHUC

miogopoauss 1O4YBbl BO  MHOI'OM

OTIpeIeIIICTCS IPUPOTHO—KINMATHICCKUMH OCOOCHHOCTSIMHU:

— HEPAaBHOMECPHOC OTTaMBAHHUC BCPXHETO INIOJOPOAHOTO CJIOS ITOYBEI;
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— NEPEHaChIIEHHOCTh BJIArOM IUIOJOPOJHOrO CJIOSI MOYBBI B MEPHUOJ
MIPOBEJICHUSI OCHOBHBIX OCEHHE—BECEHHUX PadoT;

— HaJIM4Me TBEPJAOr0 IUIOXO MPOBOJAIIECIO H30BITOUYHYIO —BIIAry
MOJICTHJIAOILIETO CJIOSl B HUKHUE TIOYBEHHBIE TOPU30HTHI.

DT0 BCE NMPUBOJIUT K TOMY, YTO paclpe/ejieHUE BHECEHHOTO B MOYBY
MUHEPAIBHOTO yI0OpEHHS 10 BCEMY MO0 HEPABHOMEPHOE, a, CIEA0BATENbHO,
U COCTOSIHME €€ TIoJ0poausl. B cBs3U ¢ 3TMM BO3HHKIIA HEOOXOIUMOCTh UCKATh
TEXHUYECKOE pellieHre JaHHoU nmpobiembl. Hanbonee npuemiieMsbrit crioco0 s
HEOOJIBIINX KPECThIHCKO—(EPMEPCKUX XO3SIMCTB B  YCIOBHUSX TPYAHBIX
(PMHAHCOBBIX MOJOXKEHUH SABISAECTCA MOAEPHHU3ALMUS CYIIECTBYIOIIMX MPULIEITHBIX
pa3OpackiBaTeneil ynoopenuit. Ilpu sToM mnpu pemieHuu JaHHOrO BOIIpoca
HE00X0AMMO, YTOOBI KOJIMYECTBO U BHJI BHOCUMOI'O MHHEPAJIBLHOTO yIOOpEHHUS
COUYETANINCh C JEHCTBUTEIBHBIM COCTOSIHHEM IMOuYBbl. HeoOXoaumbIM yciioBuEM
JOJDKHO OBITh HAJIM4YME KapThl MOJS OTPa)Karollas COCTOSIHUE IUIOAOPOAUS
MOYBBl HA PA3IUYHBIX €€ ydacTKa. DTO MO3BOJIMT ONTHUMH3UPOBATh PaCXO/]
MUHEpPAJbHBIX YIOOpEHH, YTO B CBOIO OdYepelb CHHU3UT 3aTpaTrbl Ha
BO3JICTIIBAEMYIO KYJIBTYPY U TIOBBICHT €€ KOHKYPEHTHO CiocoOHOCTS [1,2].

B crarbe Hamén orpakeHHME BOMPOC TMOBBIIICHUS 3(PPEeKTUBHOCTU
UCIIOJIb30BaHUsl MPULEHHBIX pa30OpacbiBaTesiel MUHEpaIbHBIX yIOOpeHui 3a
CYET ONTUMU3AIMN BHECEHUSI HOPMBI U BUJA YIOOPEHU.

Martepuajbl 1 METOAbI.

[lenr wuccnegoBaHUs — MOJEPHHU3ALMs MPUILIETTHOIO pa3dpackIBaTeNs
MUHEPAIBHOTO YJI0OpEHUSI.

3agava UCCIEe10BaHUA:

— 000CHOBaTh KOHCTPYKTHMBHO—TEXHOJIOTMUECKHE IMMapaMeTphl MPUBOAA
MeXaHHM3Ma BHECEHUSI MUHEPAJIbHOTO YAOOPEHHUS.

TexHuueckoe perieHre JaHHOM MpoOeMbl ObUIO HAlIGHO B CIIEIYIOLIEM
UCIIOJIHEHUH. CymiecTByomuii  Ky30B  NPULENHOTO  pa3zdpachiBaTess

MUHEpaIbHBIX YIO0OpeHud ObLT pa3ne’aéH Ha TPHU JOTOJHUTEIBHBIC CEKITUU
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OOKOBbIE CTEHKH KOTOPBIX MMEJIH HAKJIOHHYIO MOBEPXHOCTh. B HIDKHEW yacTH
JAHHBIX CEKUMHA CMOHTHMPOBAaHbl MEXAHU3Mbl IIPUBOJA J103aTOPOB, YEpeE3
KOTOpbIE MUHEPAIBHOE YAOOpEHHE IIOCTyHaeT Ha OCHOBHOM TPaHCHOPTED
pa3OpackiBaTens yanoOpeHwid, a 3areM paszOpacbiBaeTcs mo mnomo. [IpuBon
703aTOpa  OCYILECTBIIACTCS  THAPOLUMIMHIAPOM,  KOTOPBIM  YIPaBIISET
IPOrPAMMHUPOBAHHBINA  JIOTUYECKUN KOHTPOJIEP 4Yepe3 AIIEKTPOMAarHUTHBIN
Kianad. Ha OcHOBaHMM paHee COCTABIECHHOM KapThl MOJIA B 3aBUCUMOCTH OT
OMOJIOrMYECKOTr0 COCTOSIHUS TOJIS
MIPOTPAMMHUPOBAHHBIN  JIOTHYECKUU KOHTPOJEP dYepe3 IIIEKTPOMArHUTHBIN
KJIallaH YIpPaBIS€T OTKPBITUEM TOIO WM MHOTO J103aTopa U TaKUM 00pa3om
perynupyer BuA BHOCUMOro ynoopenus. [IpennaraeMoe TeXHUYECKOE pellIEHUE
noapoOHo omnmucaHo B mareHte P® Ne 234834 «Koppekrop—mozaTop st
BHECEHUSI MUHEPAILHOTO ynoopeHus» [3]. OMHUM H3 HCHOIHSIONIMX OPTraHoB,
OTBEYAIOIIMX 32 OTKPBITUE WM 3aKPBITHE 103aTOPa, SBIAETCA TMAPOLMIAHIDP,
KOTOPBIM HEMOCPEICTBEHHO CBA3aH C AJIEKTPOMArHUTEH KIIamaHoMm. B cBs3m ¢
5TUM BO3HUKaeT 3ajadya OOOCHOBAaTh KOHCTPYKTHUBHO—TEXHOJIOTHUYECKUI
rapaMeTp TUAPOLMINH/IPA — ONTUMAJIBHYIO JUIMHY BBIX0O/1A IITOKA.

Jiis 060cHOBaHMS UIMHBI XOJa IITOKA THAPOLMIIMHIPA BOCHOJIB3YEMCS

KMHEMaTHU4YeCKON CXEeMOM, MpeCTaBIICHHON Ha pUCYHKE 1.
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Pucynok 1- Kunematuueckas cxema npuBojia
L— rabGapuTHbIii pa3mep TUAPOLMIMHApPA CO IITOKOM, M; I — TpaeKTOpHs
(pannyc) mMoBopoTa THAPOLMIIMHAPA CO IITOKOM, M; X — JIJIMHA BBIXOJIa IITOKA
THAPOLMIIMHApPA, M; [ — yroja HaKJIOHAa THIAPOMWIMHApPA CO IITOKOM B
HEUTpaJIbHOM MOJIOKEHUH, TPaJT; O, ¥ — BCIIOMOTaTeIbHbIE YTJIbI, TPa.
Onpenennm MaKCUMAJIbHYIO JJIMHY IITOKA MPHU JBUKEHUM U3 MOJIOKECHUS
O; B nmonoxenue O, B COOTBETCTBUU C NMPEACTABICHHBIM PUCYHKOM | AIUHY
IITOKA MOKHO BBIYUCIIUTB, UCIIOJIB3Ys COOTHOIIEHUS CTOPOH TPEYTOJIbHUKOB U

IIPOTHBOTIOJIOKHBIX YTJIOB
rsina rsin45°
sinf sin70°

= 0,752r, (D

YUUTBIBAs, 4TO
rsiny rsin65°
sin 8 sin 70°

0102 = == 0,96451‘, (2)

MNPpUMCHASA TCOPEMY KOCHMHYCOB OIIPCACINM MAKCUMAJIBHYHO MJIMHY IHITOKa

TUIPOLMIINHIPA
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L+ x =+/(0,0,)% + 12 — 20,0,7 cos(90° + a)

(r s;iny)2 2 2rsinycos(90° + a) ;
sin 8 r sin 8 ’ 3

CIIEIOBATEILHO , YYHMTBIBas YTO yroia wumeer auanazoH ¢@ = (0°90°)

YBCIIMYCHUC JJIMHBI HITOKA THAPOTHUIIMHAPA BBIYUCIIACTCA 110 (1)0pMyJIe

. 2 .
sin siny cos(90° + a
X=7r ( y) +1-2 i ( )—L

sin 8 sinf§
sinycos(p + « siny\?
=y 122 _(90 )+<. y) — L. (4)
sinf8 sinf

Takum 00pa3om, JJisi pelIeHUs 3aJjayd O OMPENICICHUI0 ONTUMAabHbBIX
FCOMETPUYCCKUX COOTHOIIEHUH THAPABIMYECKOTO MeXaHH3Ma HEOOXO0IUMO
YYUTHIBATh ONTUMAIBHYIO JJIMHY IITOKA TUAPOUMIUHIPA, YTO TIO3BOJUT
ONTUMHU3UPOBATH HOPMY BHECEHUSI MUHEPAIHLHOTO YAOOpPEHHUS B TIOYUBY.
3akaoueHue.

[ToBbicuTh A(PEKTUBHOCTH MPOU3BOACTBA CEIIBCKOXO3IUCTBEHHBIX KYJIbTYP
BO3MOKHO 3a CU€T MOJJEPKaHMS IIJIOJAOPOJXS IOYBBI IyTEM ONTUMU3ALMHU
BUJIa W HOPMBI BHECEHHS MHUHEPAJIbHOTO YIAOOpEHHS B TIOYBY 3a CUET

MOJCPHU3AINN CYHICCTBYIOINX CPCACTB MCXaHN3allUN.
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