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Pedepar/anoTamis:

1. lucepTarito NpUCBSYEHO BUPIIEHHIO aKTyaJIbHOTO HAYKOBO-TIPAKTUYHOTO 3aBIAHHS MIOKPAIlEHHS
€Hepro30epeskeHHs CiJIbCbKOTOCIOAAPChKUX TPAKTOPIB i/l 4ac TeXHOJIONYHOI afanTallii B CUCTEMY TOUHOTO
3eMiiepo6cTBa. Ilepexis 0 CUCTeMU TOYHOTO 3eMJIEPOOCTBA BiIKPMBA€ MOXJIMBOCTI 10 TIOKPAll}€HHS
€HEepro30epesKeHHs, OCKIiJIbKY Nepei6ayae iHTerpaliio CuCTeM YIPaBJliHHS TPAKTOPA [0 3arajlbHOi CUCTEMU
VIPAaBJIiHHS PYXOM, i J03BOJISIE MiIBUIIUTY e(EeKTUBHICTb pOOOTH TPAKTOpa Ha PiBEeHb, SIKUI HEIOCSDKHUM 17151
ornepaTopa-Bogis uyepes ¢iziosoriuHi 0OMeXXeHHs JII0AMHU. BUKOpHUCTaHHS CUCTEMU TOYHOTO 3eMJIepOO6CTBa
IO3BOJISIE MiABUILMTY POOOYi MIBUAKOCTI PyXY, IPOAYKTMBHICTb, 3SMEHIIUTYU BUTPATY NAJIbHOIO, HAaBAaHTAXEHHS Ha
oriepaTopa-BOZis Ta MiABUILUTY SKiCTb BUKOHAHHS TEXHOJIOTIYHUX Ollepallii, ajie moTpedye o0rpyHTyBaHHS
palioHaJbHUX PEXKUMIB (PYHKLIIOHYBaHHS aBTOMaTUYHUX CUCTEM yIpaBiliHHs. O6’eKT [LOCIiI>)KeHHS: IIpoliec po6oTu
TpakTopa IpyA aBTOMATU30BaHOMY YIIPABJIiHHI IOTO PyXOM CHCTEMOIO0 TOUHOTO 3€MJIEPOOCTBA MiJ] YaC BUKOHAHHS
TEXHOJIOTIYHOI onepaii pocaMHHNLTBA. [IpeaMeT JoCIiIKeHHs: 3aKOHOMIPHOCTI 3MiHM MIOKa3HYMKIB TOYHOCTI pyXY

Ta €eHepreTUYHUX [1apaMeTPiB TPaKTOpa 3aJIeXKHO Bifl aJITOPUTMIB pOOOTH CHCTEMHU aBTOMATUYHOT'O YIIPAaBJIiHHSL.



Merta mocnigKeHHS: MigBULEHHS JMHAMIYHNX 1| eHEPreTUYHMX [TI0Ka3HUKIB TPaKTOpa IIpyY MOro aganTatii B CUCTEMY
TOYHOTO 3€MJIEPOOCTBA LIJIIXOM OOI'PYHTYBAaHHS pallioHaJbHUX aJITOPUTMIB aBTOMAaTUYHOTO YIIPaBJliHHS. 3aBIaHHs
IIOCJIIKEHHS: - IIPOBECTU aHaJIi3 Ta BUBHAYUTH NePCIeKTUBHI HAMIPSIMKU MiJIBUILleHHSI eHepro3depeskeHHs
TPaKTOPIB Mif, YaC TEXHOJIOTIYHO]I afanTalii B CUCTeMy TOYHOTO 3eMJIEPOOCTBA; -~ PO3POOMTH MAaTEMATUYHY MOJIEJIb
IIJIOCKO-TIapaJIeJIbHOTO PYyXy I'PYHTOOOPOOHOTO arperary, y siKiil BpaxoBaHO AuHaMiKy B3aeMolii TpakTopa 3
CiJIbCBKOTOCIIOAPCHKUM 3HAPAAASAM Ta HEJIiHIMHICTb 3MiHU NIPY>KHOI XapaKTEPUCTUKU ClIbCbKOTOCIIOAAPCHKOI
TPaKTOPHOI IIMHY; - BUKOHATH aHAJIITUYHE i YMCJIOBE BU3HAUYEHHS B3a€MO3B'513KiB Mi’K 4aCTOTOIO KEPYIOUOT0
BILJIMBY, CIIOCO0AMU YIIPaBJIiHHS Ta TOUHICTIO PyXY TPAKTOpa Yy CKJIafi IPYHTOOOGPOOHOTO arperary; - po3poouTu
METOJIMKY Ta IIPOBECTHU €KCIIEPUMEHTAJIbHI JOCIIIP)KEHHS IMHAMIYHUX [TapaMeTPiB TPaKTOPa AJ1s1 BUBHAYEHHS
3aJIEXKHOCTI MK 4aCTOTOIO KEPYIOYOro BIJIMBY, CIIOCOOAMU YIIPaBJIiHHS Ta BEJIMYMHOIO BiTXUJIEHHS
I'PYHTOOOPOOHOTO arperary Bifi 3aaHOi TPAEeKTOPIi pyxy; - pO3poOUTU PEKOMEHALII II0A0 aJITOPUTMIB yIIPaBJIiHHS
Ta YaCTOTHOTO Jiara3oHy KePYIUnX BIUIUBIB IPY PO3POOLi Y1 BIOCKOHAIEHHI iCHYIOYMX CUCTEM aBTOMATUYHOTO
yIpaBiliHHS (aBTOMiNOTIB). HaykoBa HOBU3HA OZlep>KaHUX pe3yJbTaTiB. Briepiue: — BU3HaAU€HO YMOBHU JOCSITHEHHS
CTilIKOTO pyXy MaIIMHHO-TPAKTOPHOIO arperary [py eKcIulyaTalii 3 JUCKOBOIO 60POHOIO 3 YPaxXyBaHHSIM 3MiHU
IIapaMeTpiB I'PYHTOBOTO CEPELOBUIIA, YACTOTHUX XaPAKTEPUCTHUK Ta aMIUIITY I KEPYIOYOro BIIJIMBY KyTa MepUIOi
HaliBpaMU KOJIICHOTO TPaKTopa, 10 Ja€ 3MOI'y MiHIMi3yBaTH €HEepreTUYHi BUTPATH; — BCTAHOBJIEHO B3a€EMO3B I3KU
MIiXX YaCTOTOIO KEPYIOYOTO BIJINBY CUCTEMU aBTOMATUYHOIO YIIPABJIiHHS TPAKTOPA Ta BEJIMYMHOIO BiIXUJIEHHS
CiZIbCPKOTOCIIOAAPCHKOro 3HAPSIS Bill 3a1aHOI TPAeKTOPil pyxy, SIKi JO3BOJINIA OOIPYHTYBATU Jlialla30H 4aCTOT
Kepyl04oro BILIMBY i3 3a6€3M1€4e€HHSIM pallioHaJIbHOTO 3HAYE€HHS IEPEKPUTTSI MiXK CyCiiHIMU cMyramu 06po6Ku Ta
301/IbLIIEHHSM NIPOAYKTUBHOCTI po6oTH Ha 8,39 %. OTprmasa nofanbuinil po3BUTOK: — MaTeMaTU4Ha MOJEJIb
IIJI0CKO-TIapaJIeJIbHOTO PyXy MalIMHHO-TPAKTOPHOTO arperary, sika Bipi3HS€eTbCs Bill iCHYI0OUMX BPaxyBaHHSIM
IVHAMIKK 3MiHU TATOBOT'O OIOPY ClIbCbKOTOCIIOAAPCHKOr0 3HAPAALS Ta HEJIIHIMHOCTI 3MiHU NPY>KHO]
XapaKTePUCTUKU CiIbCbKOTOCIIOLAPCHKOI TPAKTOPHOI IKUHU. YOCKOHAJIEHO: — METO], €KCIIEPUMEHTAIbHOI OLIIHKU
IVHaMiYHUX Ta TATOBO-€HEPreTUYHUX IlapaMeTpiB poOOTH TpaKTopa IIPU BUKOHAHHI 'PYHTOOOPOOHOI onepatii,
SKUI Ha BiIMiHY Bif BifloMuX 3a0e3l1edye BUKOPUCTAHHS 60PTOBUX JATYMKIB Ta BUMIPIOBaJIbHUX CUCTEM TPAKTOPA.
[IpakTrYHE 3HAYEHHS OJEeP)KaHUX pe3ysbTaTiB. OCHOBHI PE3yIbTaTy AUCEPTALil MOKYTh BUKOPUCTOBYBATHCS JIJIS
IIOKpallleHHs! eHepro3depeskeHHs TPAKTOPiB IIpy ix ajamnTallii B CUCTEMY TOYHOTO 3eMJIepoOCTBa. 3allpOIIOHOBAHI B
IycepTallii OCHOBHI HAayKOBI I10JIOXKEHHS1, PO3PO0OKM i peKOMeH1allii BIpoBajkeHi: - y Jlep>kaBHill HayKOBil
YCTaHOBI «YKpaiHCbKUI HAYKOBO-IOCJiIHUI iHCTUTYT IPOTHO3YBaHHSI Ta BUNIPOOYBAHHSI TEXHIKY i TEXHOJIOTIN OJ1s1
CiZIbCBKOTOCIIOAAPCHKOr0o BUPOOHULTBA iMeHi JleoHina IToropinoro» (YkpHIIIBT im. JI. Iloropisioro) npuiiHaTi njis
BUKOPUCTAHHS METOJMKH Ta MiJXO[H, IO JO3BOJISIOTH BUKOPUCTAaHHS 60PTOBUX CUCTEM TPAKTOPA, SIK Ay6II0I09KX,
1711 MOHITOPUHTY AVMHAaMIYHUX IIapaMeTpiB. BifnosigHe, NO3BOJISIE€ CYTTEBO MiABUIIUTY TOYHICTb IIPY [IPOBENEHHI
€KCIIEPUMEHTAJIbHUX JOCIIIKEHb TPAKTOPIB Ta MaIMHHO-TPAKTOPHUX arperariB Ha I1JIaBHICTb X0y, KEPOBAHICTb i
cTilikicTb. — y CTOB «IIpoMiHb» IPUIHSATI 1O BUKOPUCTAaHHS peKOMeHJAllii 11070 aJIrOPUTMIB poOOTH CUCTEMU
aBTOMAaTHUYHOTO YIIPaBJIiHHS TPAKTOPOM, SIKi 103BOJISIOTH IiABUIMTHY IPOLYKTUBHICTh POOOTH, Y IOPiBHSHHI 3
PY4YHUM CIIOCOOOM YIIPaBJliHHS, Ha 8,39 %, Ipu LIbOMY IIOreKTapHa BUTpATa NajuBa 3MeHIIyeTbes 10 16,04 1/ra Ta
[I0Ka3ye IOKpalleHHs NajruBHOI e(peKTUBHOCTI Ha 5,84 %; — y CyMCbKOMY HalliOHaJIbLHOMY arapHOMY YHIBEpCUTETi B

HaBYaJIbHOMY IIPOLECi IIiATOTOBKU 6aKasaBpiB Ta MaricTpis.

2. The thesis is devoted to solving the topical scientific and practical problem of improving the energy efficiency of
agricultural tractors during technological adaptation to the precision farming system. The transition to precision
farming opens up opportunities for improving energy efficiency, as it involves integrating the tractor’s control
systems into a comprehensive motion control system, and allows the tractor’s operational efficiency to be raised to
a level unattainable by the operator-driver due to human physiological limitations. The use of precision farming
systems allows for increased working speeds, productivity, reduced fuel consumption, and a lower workload on
the operator-driver, whilst improving the quality of operational execution; however, it requires the justification of
rational operating modes for automatic control systems. Object of study: the operation of a tractor under
automated control of its movement by a precision farming system during the performance of a crop production
operation. Subject of study: patterns of change in the tractor’'s movement accuracy and energy parameters



depending on the operating algorithms of the automatic control system. Research objective: to improve the
dynamic and energy performance of the tractor when adapting it to a precision farming system by justifying
rational automatic control algorithms. Research objectives: -oto analyse and identify promising avenues for
improving tractor energy efficiency during technological adaptation to a precision farming system; -oto develop a
mathematical model of the plane-parallel motion of a soil-tilling unit, which takes into account the dynamics of the
interaction between the tractor and the agricultural implement and the non-linearity of the elastic characteristics
of agricultural tractor tyres; -oto perform an analytical and numerical determination of the relationships between
the frequency of control input, control methods and the accuracy of tractor movement as part of a soil-tilling unit;
-oto develop a methodology and conduct experimental studies of the tractor’s dynamic parameters to determine
the relationship between the frequency of control inputs, control methods and the magnitude of the tillage unit’s
deviation from the specified trajectory; -oto develop recommendations regarding control algorithms and the
frequency range of control inputs when designing or improving existing automatic control systems (autopilots). o
account changes in soil parameters, frequency characteristics and the amplitude of the controlling influence of the
angle of the first half-frame of the wheeled tractor, which makes it possible to minimise energy consumption; —othe
relationship between the frequency of the control signal from the tractor’s automatic control system and the
magnitude of the agricultural implement’s deviation from the set trajectory, which made it possible to justify the
frequency range of the control signal whilst ensuring a rational overlap between adjacent working strips and
increasing productivity by 8.39%. Further development was achieved in: -na mathematical model of the plane-
parallel motion of a machine-tractor unit, which differs from existing models by taking into account the dynamics
of changes in the traction resistance of the agricultural implement and the non-linearity of changes in the elastic
characteristics of the agricultural tractor tyre. The following has been improved: -na method for the experimental
assessment of the dynamic and traction-energy parameters of a tractor during soil cultivation operations, which,
unlike known methods, utilises on-board sensors and the tractor’s measurement systems. Practical significance of
the results obtained. The main findings of the thesis can be used to improve the energy efficiency of tractors when
integrating them into precision farming systems. The key scientific principles, developments and
recommendations proposed in the thesis have been implemented: —nat the State Scientific Institution ‘Ukrainian
Scientific Research Institute for Forecasting and Testing of Machinery and Technologies for Agricultural
Production named after Leonid Pogorily” (UkrNDIPVT named after L. Pogorily), methodologies and approaches
have been adopted that allow the use of on-board tractor systems as redundant systems for monitoring dynamic
parameters. Consequently, this allows for a significant improvement in the accuracy of experimental studies of
tractors and tractor-machine units regarding ride smoothness, manoeuvrability and stability. —-0At Promin
Agricultural Company, recommendations regarding algorithms for the tractor’s automatic control system have
been adopted, which allow for an 8.39% increase in productivity compared to manual control, whilst fuel
consumption per hectare is reduced to 16.04 1/ha, resulting in a 5.84% improvement in fuel efficiency; —nAt Sumy
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Conia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: 36i/1bIE€HHS 06CATIB BAPOGHUITBA; EKOHOMIsl EHEPTOPECYPCiB;

3MEHUIEHHS 3HOCY 00JIaJHaHHS

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxonu, KOpYCHi MOJieJIi, TPOMUCIIOBI 3pa3Kku
JliarHOCTMYHMI KOMIIJIEKC MOHITOPUHTY IMHAMIUYHMX [IAPAMETPiB TArOBO-TPAHCIOPTHHUX 3ac06iB : nat. 163193
Ykpaina : MITK GO5D 3 /00 / llynsak M. JI., 3y6ko B. M., JlebeneB A. T., Cokouik C. I1., Panyta B. B. ; 3asBHUK i

BjacHUK CyMCbKuUM HallioHaJIbHUM arpapHuil yHiBepcuTeT. N2 u202502761 ; 3assi1. 10.06.2025 ; ony6J1.
03.06.2026, Bros1. N2 22. URL: https://sis.nipo.gov.ua /uk /search /detail /1927013 /.

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0119U103235, 0124U001115, 0124U001116

VI. BizoMocCTi Ipo HAayKOBOr0 KEPiBHUKa /KePiBHUKIB (KOHCYJIbTAaHTA)
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Hlynsxk Muxanio JleoHigoBud

2. Mykhailo L. Shulyak

KBasidikanis: n.1.1., npodecop, 05.22.02

Inentudikarop ORCID ID: 0000-0001-7286-6602

JoparkoBa indopmamuist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0C00H: CyMcbKuii Hal[iOHAIbHUI arpapHUii yHiBEpCUTET
Kopg 3a €IPIIOY: 04718013

Micuesnaxon)KeHHﬂ: ByJ. 'epacuma Kongparbesa, Cymu, Cymcbkuii p-H., 40021, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. 'anuy IBaH BacunboBu4



2. lvan V. Halych

KBasigikamis: . . u., gou., 05.05.11

ImenTudikarop ORCID ID: 0000-0002-9137-036X

JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHMI 6i0TEXHOIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 44234755

Micue3Haxoa>KeHHS: ByJ. AT4eBChKUX, XapKiB, XapKiBChKuiil p-H., 61002, Vkpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Pe6bpos Onekcint FOpiioBuy

2. Oleksii Y. Rebrov

KBasigikanis: n. 1. u., npodecop, 05.22.02
I,ueHTl/I(biKaTop ORCID ID: 0000-0002-1312-9992
JopaTrkoBa indpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHM#1 TEXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. fymanuyk Muxainmno IOpiriosuy

2. Mykhailo Y. Dumanchuk

KBasidikamis: . r. u., gouent, 05.02.08

InenTudikarop ORCID ID: 0000-0003-3559-4729

JoparkoBa indopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0C00HU: CyMcbKuii Hal[iOHaIbHUI arpapHUii yHiBEpCUTET
Kopg 3a €IPIIOY: 04718013

Micue3Haxoa>KeHHS: By 'epacuma Konnpatsesa, Cymu, Cymcbkuii p-H., 40021, Ykpaina



dopma By1acHoCTI:
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Cipenko [Omis BononumupisHa

2. Yuliia V. Sirenko

KBasnigikanis: n.dinocod, nor,, 133

InenTudikarop ORCID ID: 0000-0003-1818-3653

HoaparkoBa iHdpopmawist: ;https://orcid.org/0000-0003-1818-3653;Scopus ID 57194574378;ID WebofScience:
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IloBHe HafIMeHyBaHHH IOPUIHUYHOL 0C00H: CyMcbKuii Hal[iOHAIbHUI arpapHUil yHiBEpCUTET

Kopg 3a €IPIIOY: 04718013

Micue3HaxoaKeHHS: By ['epacuma Konnpathesa, Cymu, Cymcbkuii p-H., 40021, Ykpaina

dopma BaacHOCTI:
Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
roJIOBYIOYOrO Ha 3aciJaHHi
BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

TapenbHuk B'ssuecnaB bopucosuy

TapenbHuK B'auecnaB bopucosuy

Bepereituenko IpyvHa AnaTosliiBHa

Opuenko Tetsna AHaTosiiBHA

FOpuenko TetsHa AHaTosiiBHA



