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Pedepar. K paxropam, oTprnaTesHO BIUMIONIM Ha POCT U Pa3BUTHE CETBCKOXO3SMHCTBEHHBIX KYJIBTYD, OTHOCHTCS BO3/ICHCTBIE
XOZI0BOH YacTH MALIMHHO-TPAKTOPHOTO arperara Ha IOYBY B 30HE PACIONOKEHUS KOPHEBOH CUCTEMbI pacTeHus. B pesymbrare
00JTacTh YIIOTHEHHS TIOYBHI KOJIECAMH TPAKTOpa BCE OOJNBIIE OXBATHIBACT 3AIIUTHYIO 30HY PACTEHHS. DTO 3aTPyIHSET POCT U
Pa3BUTHE KOPHEBOH CHCTEMBI, OCBOCHHE MUTATENBHBIX 31E€MEHTOB MOUBBI, IPUBOAUT K HOBPEXICHHUIO MM BBITAITHIBAHHUIO Pac-
TeHHil. B HacTosIee BpeMs OTCYTCTBYET SAMHBII MOKA3aTeNb COOTBETCTBHS KOJIEH TPAKTOpa M 00pabaThIBaeMOro Mex Iy psiibsl.
(Lenv uccrneoosanus) Pa3pabotka mokasarens Ay ONCHKH COOTBETCTBHS KOJICH TPaKTOpa ¢ 00pabaThIBAEMBIM MEXIYPSIbEM.
(Mamepuanst u memoowr) Ilokazanu, 4TO CTENEHb COOTBETCTBUS KOJIEH TPAKTOPA C MEXIYPSAIbEM TIOCEBOB ONPEAENIAETCS Ha OC-
HOBE Pa3MepOB MEXKIYPSAbS OCEBOB, KOJIEH TPAKTOPA, 3aIUTHOH 30HBI, IPETyCMOTPEHHOH arpoTeXHNYECKHIMI TPEOOBAHHIMH,
OTKJIOHEHHEM TPACKTOPUU JABIDKEHHS KOJNEC OT OCH CUMMETPHH MEXAYPAIbs U TUIOPA3MepoB WUH. (Pe3yivmamut u obcyscoe-
Hue) BeIBeneHa aHATMTHYECKAs 3aBHCUMOCTD, ONPEEISIONAst CTENeHb COOTBETCTBUS KOJIEH TPAKTOPa C MEXIYPSIbeM TI0CEBOB
CENbCKOX03HCTBEHHBIX KYIBTYp HA MPUMEpPE BO3IECIBIBAHKS XJIONKA. YCTAHOBHIIH, YTO UMEIOIIUECS B XJIOMKOCEIOMNX XO03SH-
CTBAX PECIyONHKH CepUIHHBIC TPAKTOPHI 00CCIICUHBAIOT ONHOLCHHYI0 paboTy TOMbKO Ha MEXIypsabix 60 u 90 caHTHMETpOB.
[prmeneHne HTHX TEXHUYESCKUX CPEACTB HA MEXAYPAAbAX 70 U 76 CAaHTUMETPOB MPUBOIHUT K BHITANTEIBAHHIO M TIOBPEKICHUIO
pAAKOB pacTeHui. (Buisodsr) Onpenenuny 1 NDOATBEPIUIM IPUEMIEMOCTh pa3paboTaHHOro mokasarens. CoBeplIeHCTBOBAHUE
XOZIOBOH CHCTEMBI TPAKTOPA JODKHO OBITH HAIIPABICHO Ha TIOMCK TEXHHYECKOTO PEIlEeHNs, 00€CIICIMBAIOMIETO H3MEHEHHE KOJIEH
TpakTopa OeCCTyNEeHYaThIM PErYIUPOBAHIEM B IIUPOKOM JUANA30HE, TEM CaMbIM aJalTUPYIOLIETO €€ K TH00BIM MEKITYPIAbIM.
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Abstract. Various factors can exert detrimental effects on crop growth and development, among which the influence of the
machinery's running gear within the machine-tractor unit stands out, particularly within the soil vicinity encompassing the plant's
root system. As a result, the area of soil compaction arising from tractor wheel pressure increasingly covers the plant's protective
zone. This poses challenges for both root system growth and development, as well as the optimal uptake of soil nutrients, often
leads to plant damage or even trampling. Presently, there is no universally accepted metric for assessing the compatibility between
tractor track width and the specific inter-row spacing under cultivation. (Research purpose) Development of an indicator to
assess the compatibility of the tractor track width with the cultivated inter-row spacing. (Materials and methods) The analysis
demonstrates that the level of compatibility of the tractor track to the crop inter-row spacing is determined based on the dimensions
of the crop spacing, the tractor track width, the protective zone outlined by agrotechnical standards, the deviation of the wheel
trajectory from the axis of row symmetry, and tire size. (Results and discussion) An analytical correlation has been derived to
determine the level of compatibility between tractor track width and crop inter-row spacing, using the context of cotton cultivation
as an illustrative example. It has been revealed that among the serial tractors utilized within cotton farms across the region, full-
fledged operational performance is exclusively achieved when row spacings measure 60 and 90 centimeters. In contrast, the
utilization of this machinery on row spacings of 70 and 76 centimeters leads to detrimental outcomes such as row trampling and
plant damage. (Conclusions) The viability of the developed indicator has been determined and validated. The improvement of the
tractor propulsion system should be aimed at devising a technical solution that facilitates seamless adjustment of track width over
a broad spectrum, thus allowing for adaptability to diverse row spacing requirements.
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POXKaMHOCTh CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
3aBHCHUT OT MHOTUX ()aKTOPOB, B TOM YHCIIC CBSI-
3aHHBIX C COOJIIOZICHNEM TEXHOIOT U TTPON3BOI-
CTBA M arpOTEXHUYECKHUX TpeOOBaHUH K Tpoaykiuu. He-
penko HabAaeTCsl HeraTHBHOE BO3/ICHCTBUE Ha POCT U
pa3BHTHE PACTCHHUI XOJJOBOH CHCTEMbI MAIIMHHO-TPAK-
topHoro arperata (MTA) Ha mouBy [1, 2]. OcobeHHO 3T0
HEKETIaTeIEHO B 30HE PACTIONIOKEHU T KOPHEBOI CHCTEMEL.

B nensix moBbIIICHUS TPOU3BOUTEIBHOCTH TPY/Ia
CENIbCKOX03UCTBEHHBIC IPEAIPUSTHS IPUMEHSIOT IIIH-
POKO3aXBaTHBIC MAIIUHEI, arperaTupyeMble SHeproHa-
CBHIIIIEHHBIMU TpakTopamu [3-5]. DTo cy1ecTBEHHO CHU-
JKaeT 3aTPaTHl TPya MeXaHUKa-oIepaTopa o CpaBHe-
HUIO C TPAJUIIMOHHBIMHU, HO U3-32 BBICOKOH JKCILTyaTa-
UOHHON MacCHl TEXHUKH ITPOUCXOINT NePEyTIIOTHEHHE
MOYBBI, 0COOEHHO ITPH PabOTe KOJIIECHBIX TPAKTOPOB [6-8].
Ipu nepeynI0THEHUH TOUBHI Goree, yem Ha 1,1 r/em’ To-
BBIIIACTCS €€ YACTBHOE COMPOTUBIICHHUS B IPOIIecCe Mo-
cienytomieir 00paboTKu, 3aMeNIeTCs POCT U pa3BUTHE
pacTeHu U, TIaBHOE, CHIYKAETCS Y POKAWHOCTD KYJIBTY-
pHt [9, 10].

HecooTBeTcTBHE KON COBPEMEHHBIX KOJIECHBIX YHH-
BEPCAIBHO-TIPONANTHBIX TPAKTOPOB C MEXK Y PSABSIMH T10-
CEBOB Jlaxe ¢ Ooiee y3KUMH IIHHAMH TOJIBKO YCYTyOIsi-
et mpobiiemy [11-13]. 30Ha yIIIOTHEHHOM ITOYBHI BCE OOITb-
1€ OXBATHIBAET 3aIUTHYIO 30HY pactenus [14, 15]. CHu-
KaeTcsl yCBOSHHUE MUTATEIBHBIX BEIIECTB U3 MOYBEI, pac-
TEHUS TTOBPEXKAAIOTCS U BBITANITHIBAIOTCA. M3-3a 0TCYyT-
CTBUS €IMHOTO IT0KA3aTeJsl, OTPaXKarOIIEro COOTBETCTBUE
KOJICH TPaKTOpa 00pabaThIBAEMOMY MEXK Y PSIBIO, KOJIEs
TPaKkToOpa B OCHOBHOM BBIOMpaeTcs U3 yCIOBHs obecIe-
YeHH S 3l THOW 30HBI 00padaThIBaeMBIX KYIbTYp [16].
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LIEnb nccnepnoBAHUA. O60OCHOBAHUE U OLIEHKA BbI-
06opa KoJeu TpaKTOpa Ha OCHOBE IOKA3aTells CTENEHU
COOTBETCTBHS KOJIEU KOHKPETHBIM Pa3Mepam MeK Iy psi-
JUl TOCEBOB C TOUKU 3PEHUSI YCTPAHEHHUS HEraTUBHOTO
BO3/ICHCTBUSI IBMKUTEJIEH HA TOUBY B 30HE KOPHEBOM CH-
cTeMbl pacTeHui. OnpenenuTh NOAXOASIIIE MAPKU TPaK-
TOPOB IIPY BBIPALTUBAHUH XJIOTIKA.

MATEPUANBI N METOABI. CTEIEHL COOTBETCTBHUS KO-
JIeU TPAKTOPa C MEXK Iy psIbEM IOCEBOB OMpEAeseTCs Ha
OCHOBE Pa3MepOB MEKIyPsibs, KOJIEH TPAKTopa, JOIy-
CTUMOM 3alIUTHOM 30HBI, IPEAYCMOTPEHHOM arpoTeXHU-
YeCKUMH TPEOOBAHUSIMHU, OTKIOHEHHEM TPAEKTOPUU JIBU-
JKEHHUS KOJIEC OT OCH CUMMETPUU MEXKAY PSLAbs, TUIIOPA3-
MmepoB muH [11, 17]. Bce nepedncineHHble napaMeTpsl B
TOM MM MHOH CTENEHH OTPAKEHBI B TEXHOJIOTUYECKUX
KapTax BO3/eNbIBaHUS XJIOMYaTHUKA, aTPOTEXHUUECKUX
TpeOOBaHUSIX K TOCEBY M MEXAYPSAIHEIM 00paboTKaMm,
KOHCTPYKTHBHBIX ITapaMeTpax XOJ0BOH CUCTEMBI TPAK-
Topa [16, 18-20].

3amayn UCCIenOBaAHNA:

* onpejieIeHNE 0Ka3aTemsl COOTBETCTBUS KOJICH TPaK-
TOpa ¢ MEXAYPIAbEM II0CEBOB;

* OLIEHKA 3KCIEPUMEHTANIBHO-PACYETHBIM IIyTEM CO-
OTBETCTBHUS MPUMEHsIEMBIX B Pecriybimke Y30ekucran
CEpUITHBIX TPAKTOPOB 3TOMY ITOKA3aTEII0 HA IIPUMEpe
XJIOMYATHUKA U COMYTCTBYIOIUX KYIBTYD.

PE3YNBTATBI U OBCYXXAEHUE. Mcxomst U3 JIOTUKH U
HOPMATUBHBIX TPEOOBaHUSAX IIPU BEIOPaHHOU KoJee AJs
T000T0 MEXK Y PSAbS KOJIECO TPAKTOpa HE JOJKHO I0-
BpEkKJaTh pacTeHUe. B COOTBETCTBUU ¢ pacueTHOH cxe-
MO} Ha pucyHKe TOTO MOXHO JOOHTHCS IIPH CIETYIOLIEM
YCIIOBUU:
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TEXHVKA ANg ObPABOTKIA MOYBbI U TOCEBA

Pucynox. Pacuemnas cxema 0ns onpeodeienus cmeneHu coomeem-
cmeust Kojieu mpakmopa ¢ mMexcoypsovbeM. by — wupuna wuno,
cm; by — wiupuna mexcoypsaovs, cm; np — YUCIO PAOKOE MEACOY
Konecamu; By —wupuna xoneu, cm; l,— pazmep 3auumnoii 30nol
pacmenus, cm; A —makcumaibHoe OmKIOHeHUe MpaeKmopuu 08u-
JHCeHUsI KONleC OMm OCU CUMMEMPUU MeNCOYPObSL, CM

Figure. Diagram for assessing tractor track compatibility with
inter-row spacing: by, — tire width, cm; by — inter-row width, cm;
np—number of rows between wheels; By — track width, cm; I, —the
size of the plant protective zone; A — maximum deviation of wheel
movement trajectory from the axis of symmetry between rows, cm.
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B ypaBuenuu (4) mokasarens k. XapaKTepu3yeT, Ha-
CKOJIBKO KOJIesl TPAKTOpa COBMaaaeT ¢ 00pabaThiBaeMbIM
MEXKIYPSAIBEM MMOCEBOB pacTeHuit. JJIsi MUHUMU3AIUU
YIIOTHEHHS II0YBBI M IPEIOTBPAICHHS ITOBPEX ICHHU S KOp-
HEBOI 30HBI PACTCHUH BENUYHHA k. TOIDKHA OBITH MAKCH-
MaJIbHO IpHOIIMDKeHA K etuHuIe. [Ipudem cienyer y4ecTs,
9T0 1pH k. < 1 KOJIECO TpaKTopa OOIBIIE YIUIOTHSET 30HY
KOPHEBO CHCTEMBI PSAKOB C BHYTPEHHEH CTOPOHBI KOJIEC,
4eM ¢ BHENTHEH, ecnu k. > 1 — 1o HaoOopoT. I1pu k. = 1 ko-
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JIeCO TPaKTOpa, MUHIMAIIBHO YILIOTHSIS [TOYBY, PABHOMEP-
HO BO3/ICHCTBYET Ha 30HY KOPHEBOW CHCTEMBI U C BHEIII-
HEl, ¥ BHYTPEHHEW CTOPOH KOJIEC OT PSKOB PACTCHUN.

Jns obsieryeHus OLIEHKU COOTBETCTBUS KOJIEH TPaK-
TOpa C MEXAYPAIBEM BBEIIEM MOHITHE «CTETIEHBb COOT-
BETCTBHS KOJIEH TPAKTOPa C MEXK Y PAIbEM [TIOCEBOB pac-
TeHuin» (£):

E=(1-1-k.)100,%, )
B, J_r(b—wﬂz +A)
2
UM E=|1-(1- b 100, %. (6)
anPiTM

PaccMoTpuM aHATMTHUYECKYIO 3aBUCUMOCTH (3) Ha
npuMepe npuMeHsieMbiX B PecriyOnnke Y30ekucTan npu
BO3/ICTBIBAHUH XJIOMMYATHUKA U COMYTCTBYIOLINX KYJIb-
TYP OCHOBHBIX XJIONTKOBOAYECKHX (TPEXKOJIECHBIX) TPaK-
TOPOB ¥ TUIIOPA3MEPHI yCTAHABINBAEMbIX HA HUX IIIHH
(mabauya). Konest 3TUX Mapok TPaKTOPOB PETyIHPYyET-
cs 3a CYET IePEeBOPAUYMBAHUS KOJIeca U TIEPECTaHOBKHU
nucka no o6oxay xoneca [18, 19]. JIubo ecnu koneca He
TOJITIEXKAT PETYIUPOBKE (Harpumep, y Tpaktopos 77Z-100HC
u AXOS 340X), xonest TpakTOpa U3MEHSETCs CTyleHYa-
TO WJIM OCTAETCs] HEU3MEHHOM.

XIJIOM4aTHUK BO3JIEABIBAETCS HA MEXAYPAIbsix 60, 76
1 90 cMm, a CONyTCTBYIOIIUE EMY KYKypy3a, KapToQenb,
(acop, Mall U APyTHE KYJIBTYPHI TAKIKE eIIIe Ha MEK Y-
panbsax 70 cum [16].

AHaJHu3 pacuyeTHBIX JaHHBIX TIOKA3aI:

* y TpakTopa AXOS-340X cTeneHb COOTBETCTBUS KO-
nen ¢ Mexaypaabem 90 cm coctasnseT 98,09%, on Mo-
JKeT paboTaTh Ha 3TOM pasMepe MEXKIAYPIIUN. A MpH
Mexaypsabe 60, 70 1 76 cM cTeneHb COOTBETCTBUS Oy-
net 49,53; 71,02 u 79,01%, uTo mpuBEaET K BHITANTHIBA-
HUI0, TOBPESKICHHIO PSTKOB PAaCTCHUH;

* TpakTOpbl Mapok MT3-80X u T7Z-811 moryTt pabo-
TaTh HA MEX Y pPIAbIX Kak 60, Tak 1 90 cM, COOTBETCTBEH-
HO nokasatelnsb ¢ paBeH 95,46 u 94,91%. IIpu mexayps-
nbsix 70 u 76 cm moka3zarens ¢ cocranseT 90,38 u 84,25%,
MOATOMY PaCcTEHHUSI BEITANTHIBAIOTCS HITH TIOBPEIK AAIOTCS;

* rpaktopsl TT3-60.11, TT3-80.11 1 TT3-100K11 mo-
r'yT paboTaTh Ha MEXIYPAIbsIX Kak 60, Tak u 90 cm, cTe-
MICHb COOTBETCTBHSI KOJICH C ITUMHU MEXK Iy psiabiMu 95,46
1 94,91%. Ha mexnypsanpsax 70 u 76 cM 3TU MapKH HC-
MOJIB30BaTh HeNb3s (okaszarens ¢ paseH 90,93 u 83,75%).

Ha ocHoBe mpoBeieHHOT0 aHATTN3a MO>KHO OTMETHUTH,
YTO NMEIOIINECS B MAapKe XIJIOMKOCCIOMINX XO3SHCTB V3-
OeKHCTaHa CEPUIHBIC TPAKTOPHI 00eCIIEYNBAIOT TOITHO-
[EHHYI0 PabOTY TOJIBKO Ha MEXAYpAIbax 60 u 90 cm. Mx
MPUMEHEHHE Ha MeX Y pabix 70 u 76 cM MPUBOIUT K
BBITAIITHIBAHUIO WIIW TIOBPEKICHUIO PSIKOB PACTCHHM,
Y MIOJTHOIIEHHAs paboTa He oOecnieunBaeTcs. [loTpedyeT-
¢s1 THOO YCTAHOBHUTH MPOCTABKY, THOO 3aMEHUTH CEPHii-
HBIE TIOJIYOCH C KOKYXaMH 3aTHUX MOCTOB Ha CMEHHBIC
MOJIYOCH C KOXKYXaMH, CIIEI[HATIbLHO pa3paboTaHHBIMU
JUTSE omieparuii Ha MeX Iy psanbsix 70 u 76 cum.
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Ta6nuua Table
CTENEHb COOTBETCTBMS KONIEN YHUBEPCAJIbHO-MPOMALLHbIX TPAKTOPOB, MPUMEHAEMbIX B PECNYBJINKE
C MEXAYPSIALEM NMOCEBOB CEJIbCKOXO3SIMCTBEHHbIX KYNbTYP
LEVEL OF COMPATIBILITY OF TRACK WIDTH FOR UNIVERSAL-ROW TRACTORS UTILIZED IN THE REPUBLIC WITH INTER-ROW SPACING
OF AGRICULTURAL CROP PLANTINGS
IlokasaTeinn Mapxka tpakTtopa / Tractor brands
Indicator TT360.11 | TT3 80.11 | TT3 100K11 | MT3-80X TTZ-811 TTZ-100HC | AXOS 340X
Konest 3apix koztec, M 1800-2400 1900, 2400 1810
Rear wheel track , mm
glemnypgnbe, oM upuna (mapka) muasl, MM / Tire width (brand), mm
oW spacing, cm
60 345 (13,6-38) 345 (13,6-38) 394 (15,5-38)
70* 345 (13,6-38) 345 (13,6-38) 394 (15,5-38)
70 394 (15,5-38) 394 (15,5-38) 429 (16,9R38)
76 429 (16,9R38) 429 (16,9R38) 429 (16,9R38)
90 429 (16,9R38) 429 (16,9R38) 467 (18,4R34)
Mexaypsanase, cM CreneHb COOTBETCTBHS KOJIEH TPAKTOPA ¢ MEXAypsiabeM &, %
Row spacing, cm Level of compatibility of tractor tracks with inter-row spacing &, %
60 95,46 95,46 49,53
70* 89,60 80,60 71,02
70 90,93 90,38 70,03
76 83,75 84,25 79,01
90 99,36 94,91 98,09
* IIpu ycTaHOBKE Ha 3aIHHX KOJIecax TpakTopa y3kux muH / When narrow tires are mounted onto the tractor rear wheels

Jlns ycTpaHeHH st HEIOCTATKOB CYIIECTBYIOIINX CIIO-
cO00O0B pEryJIMpOBKHU KOJIEH TPaKTOpa HEOOXOIMMO ITPO-
aQHAIM3UPOBATH KOHCTPYKIIMIO U3BECTHBIX YCTPOMCTB U
MEXaHHU3MOB PEryJIUPOBKH. 3aT€M Ha KX OCHOBE BEIOPATh
HaIlpaBIICHUE JUISI COBEPIICHCTBOBAHMS KOHCTPYKIIUU
XOJIOBBIX CHCTEM TPAKTOPOB U pa3paboTaTh TEXHUUIESCKOE
perieHue, oberyaroriee mporecc M3MeHeHHs Koyien 6e3
3aMEHBI TIOJIYOCEH ¢ KOKyXaMHu 3aJHUX MOCTOB MU Oe3
JONOTHUTEIBHOH yCTAaHOBKH IIPOCTABOK.

BbiBOgbl. AHanUTHYECKOE BBIPAKEHHUE, TIONYYCHHOE
B XOJI€ MCCIIeIOBaHUI1, TIO3BOJISICT OLEHUTH CTEICHb CO-
OTBETCTBHUS KOJIEH XOIOBOH CUCTEMBI TPAKTOPA C MEXK-
OypsaaseM o0pabaTbIBaeMbIX KYJIBTYD.

Ha ocHoBe npennoxeHHOW aHATUTHYECKOM 3aBUCH-
MOCTH TIOJTy YeHBI pacUeTHBIC JaHHBIC JIJISl OLICHKY CepHUHi-
HBIX TPAKTOPOB B XJIOMKOCEIOIINX X03siicTBax Pecmyo-
JHKHY Y30€KHCTaH. YCTaHOBIIEHO, UTO OHU 00OEeCIeurnBa-
0T MOJTHOIIEHHY IO pa00Ty TOJIBKO Ha MEX Y PSAbIX 60 1
90 cm.

Jlns ycTpaHeHUS BBISBJICHHBIX HEJOCTATKOB paboTa
M0 COBEPIICHCTBOBAHHUIO XOJ0BOW CHCTEMBI TPAKTOPa
JIOJDKHA OBITH HaIlpaBlieHa Ha MOMCK TEXHHUYECKOTO pe-
IIEHUsI, 00eCIIeYNBAIOIIEr0 H3MEHEHNE KOJIeH 0ecCTy-
IICHYAaThIM perJII/IpOBaHI/IeM B HII/IpOKOM JAuara3oHe,
aJIATITHPYS €€ K JIFOOBIM MEXK Ty PSLIBSIM ITOCEBOB CEITbCKO-
XO3SHCTBEHHBIX KYJIBTYP.
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