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PREFACE

The analysis of the current state of agricultural production and the challenges of
improving its efficiency indicates that traditional crop cultivation technologies based on
tractor-combine systems have practically exhausted their development potential. Their
widespread use causes a number of systemic problems, among which the most significant
are low energy efficiency, soil degradation due to compaction and damage by hcavy
machinery, limited possibilities for process automation, and increasing dependence on
non-renewable fuel resources.

In the context of sustainable agricultural development, a promising direction is the
implementation of innovative farming technologies, particularly track-based and bridge-
based systems. These systems provide the technological foundation for automation and
robotics in most crop production processes, enable effective implementation of precision
and digital agriculture principles, and offer significant ecological and economic
advantages.

At the same time, practical implementation of track-based farming principles using
traditional tractor-combine equipment faces several technical limitations. These include
difficultics in matching the running gear parameters of standard machines to a fixed
technological track, the mismatch of power unit traction properties with the working
width of agricultural machines and implements, all of which reduce the techno-economic
clhicieney of performing technological operations.

In this context, the use of specialized wide-track agricultural machinery, operating
according to the principles of track-based farming, is highly relevant. Their
miplementation ensures improved efficiency in soil cultivation and crop care; however,
I requites asound scientific basis for optimizing the schemes, parameters, and operating
maodes of such machinery.

Currently, these issues remain insufficiently studied, and the practical realization of
the technological potential of specialized wide-track machinery is limited. Considering
the need to address food security, develop resource-saving technologies, and comply with
modermn trends  in oscientific and  technical  progress—such as comprehensive
mechanization, electrification, automation, and robotics—this research direction is both
sarentilically and practically relevant.

I'he aim of the study is to improve the technical and operational performance of
specinlized wide-track agricultural machinery by developing and implementing principles
for their efficient functioning and use within track-based farming systems. The research
object s the functioning processes of such machinery as dynamic and technological
systems, while the subject is the patterns of influence of their schemes, design parameters,
and operating modes on functional efficiency.



HEPE/IMOBA

AHAN3Z CyuacHoro ¢rany  CulbCbKOrocolapebKoro BHPOOHHITBA Ta MpodIieM
HJIBHINCHHS. HOro  C(CKTHBHOCTI  CBIYMTHL MPO  T€, WO TPAJAULIAHI TEXHOJIOrIT
IHPOLILYBAHHSA KYJIbTYPHHX POCIHH, 3aCHOBAHI HA TPAKTOPHO-KOMOAHHOBHX CHCTEMAX,
HPAKTHYHO BHUEPNAIM MOTEHLIal MOAANBIIOr0 PO3BHTKY. IX IIMpPOKe 3acTOCyBaHHA
IYMOBJIIOC  HHU3KY CHCTEMHHX MNpodiiem, cepel SKUX KIIOYOBHMHM €  HHU3bKHIi
CHCPIrETHYHMI KOeDILIECHT KOPUCHOT /i, Aerpajallisi IPYHTIB YHACII0K IX YIIUILHCHHS
it pyHHYBAHHSI PYUISIMH  BAKKMX MalllMH, OOME/KEHI MOXJIMBOCTI aBTOMaTH3allll
BHPOOHHYHUX MPOLECIB, @ TAKOK 3POCTAHHS 3a71CKHOCTI BT HEBIHOBJIIOBAHUX MAJIMBHUX
pecypeis.

Y KOHTEKCTI CTaj0ro PO3BUTKY arpapHOro CEKTOpy MEPCIEKTUBHHUM HalpsIMOM
¢ BIPOBADKCHHS IHHOBALIIHUX TEXHOIOTH 3eMiIepodCTBA, 30KpeMa KOJIHHOT Ta
MOCTOBOI  cHCTEM. 3a3HaueHl cucreMd  (QOPMYIOTH  TEXHOJIOIIYHY OCHOBY  JUIS
anvromaruzauli ta podoTu3anii OUILIIOCTI TPOUECIB Y POCIMHHHIITBI, CTBOPIOKOTL YMOBH
Uist C(PEKTHBHOT peaiizauii [PUHUMIIB TOYHOro i wudpoBoro 3emjepodCTBa Ta
110C3ICYYIOTh ICTOTHI €KOJIOTTUHI i €KOHOMIUHI [IEPEBArH.

Bojiouac npakTHyHa peanizauis NPUHUMIIB KOJIHHOT CUCTEMH 3emiiepoOCcTBa 13
KICTOCYBAHHSAM  TPA/MIIHHUX TPAKTOPHO-KOMOAITHOBMX arperaTiB  CyNpOBO/LKYEThCS
HIT3KOIO TEXHIYHUX 0OMEeKeHb. /10 HUX HANeKaTh CKIAJHICTh Y3rO/UKCHHS 1apaMeTpiB
NOJIOBHX  CHCTEM  CCpIHHMX  MalllMH 13 TOCTIMHOIO  TEXHOJOTIYHOIO  KOJICIO,
HCBUITOBIJIHICTL — TATOBUX  XApPaKTCPUCTHK — €HEPro3acodIB  HMIMPUHI  3axBary
CUILCLKOTOCIIOIAPCHbKUX  MAUIMH 1 3HApsi/lb, 110 3YMOBIIOE 3HHMKEHHS TEXHIKO-
CKOHOMIYHOT €(PEKTHBHOCTI BHKOHAHHS TEXHOJIOTYHHUX Olleparliii.

Y 3B’43KYy 3 MM aKTyaJlbHUM € BUKOPHCTAHHS CIIEIIAII30BaHUX IIMPOKOKOIIHHNX
ico0IB - MexaHizamii - CiIbCbKOroCnoAapchbKOro BHPOOHMITBA, fKI  (DYHKUIOHYIOTH
WUUIOBLIO 10 TIPHHLMIIB  KOJIHHOT CHCTEMH 3eMjepoOCTBa. IX  ynpoBauKeHHs
HOCeuye miBUIICHHS €PeKTHBHOCTI 00pOOITKY IPYHTY Ta JOMISALY 3a KYJIbTYPHHMH
POCIIMIAMH, OJTHAK MOTPeOye HANICKHOTO HAYKOBOTO OOIPYHTYBAHHS CXEM, MapaMeTpiB
I PCAKHMIB pOOOTH TAKHX arpo3aco0is.

[lapasi  3a3Ha4yeHi NUTaAHHS — 3aJMIIAIOTBCS  HEJOCTATHBO  JIOCIIKCHUMM,
A HPAKTHYHA peaii3alis NOTCHUIIHHUX TEXHOJIOMUHHUX MOXJIMBOCTEH CIieiiaii3oBaHUX
HINPOKOKOIITHKUX  3ac00iB MexaHi3alii € oOMexeHow. 3 orisjly Ha HeOOXIIHICTH
HIPHIICHEST TTPOIOBOIBLYOT NPOOJIEMH, PO3BUTKY pecypco30epiralouux TeXHOoriil 1a
HUHTOBLIHOCTT CYYaCHUM TCHJICHITISIM HAYKOBO-TEXHIYHOIO Mporpecy, NoB’s3aHuM 13
KOMILICKCHOIO MeXaHi3aulelo, ejekrpudikaiiielo, apromatHzanicilo i podoTuzanielo,
LU TIPSV JIOCIT/PKEHB € HAYKOBO Ta MPAKTHYHO aKTYaJIbHUM.

Mc1o10 JIOCHIJEKEHHST € [JIBUIICHHS  TEXHIKO-CKCIUIyaTallliiHUX  MOKA3HUKIB
CHCHEUIBOBAHUX  IIMPOKOKOJIHHUX 3aco0IB  MexaHi3auli HIIsIXOM  po3poOJICHHS Ta
IHPOILUKCHHSL OCHOB 1X e()eKTUBHOrO (DYHKIIIOHYBAHHS 1 BUKOPUCTAHHS B KOJHHHIH
cucremi semuiepodetBa.  O0’€KTOM  JIOCHIIDKEHHSL € rpouecH  (pyHKUIOHYBaHHS
HUHEICHIX arpo3aco0iB K JIMHAMIYHHUX 1 TEXHOJOTIYHHX CHCTEM, a TMPEJAMETOM —
HIKOHOMIPHOCT] BIUTMBY 1X CXEM, KOHCTPYKTMBHHUX [apameTpiB 1 pexkuMiB poOOTH HA
cihemnsiicets (pyHKIIOHYBaHHS.
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