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HaB4YaHHA

2. Improving of the grain crops delivery process by machine learning methods

Pedepar:

1. O6’exTOM IMCEPTAaLiIHOrO JOCIiKEHHS € TPAaHCIIOPTHUH NPOLeC JOCTAaBKU 36PHOBUX KYJbTYP Bif,
CiJIbCBKOTOCIIONAPCHKUX IIANIPUEMCTB [I0 e1eBaTopa. [IpegMeToM € 3aKOHOMIPHOCTI 3MiHM [TapaMeTpiB
TPaAHCIIOPTHOTO IIPOLECY NOCTABKU 3€PHOBUX KYJILTYD Bif] Ci/IbCbKOTOCIIOAAPCHKUX MiAIIPUEMCTB [0 €JI€BATOPA
3aJIEXKHO Bif 0cobIMBOCTEl Oro oprasiszanii. MeTa qucepTauifiHOro JOCiIPKEHHSIIONATA€E B YIOCKOHAJIEHH]
Oprasisatii TPaHCIIOPTHOTO MPOLECY AOCTAaBKU 3€PHOBUX KYJIBTYP BiJl CiJIbCbKOTOCIIOIAPCHKYUX MiIIPUEMCTB 10

€JI€EBATOPA METONAMUN MAIMHHOTO HABYAaHHSA 3 YPAXYBAHHSIM CIJYHKI_LiOHa.T[bHI/IX Ta BapTiCHI/IX TOKa3HMKiB BUKOHAHHS



3amoBJieHb.I1in 4yac po6oTu Haf gucepTalielo BUKOPUCTOBYBAINCH TaKi METOAY JNOCIIIKEHHS IKTeOoPii
TPaHCIOPTHUX MPOLIECiB, MATEMATUYHOI CTAaTUCTUKU, MATEMAaTUYHOTO MOJIE/IIOBAHHS, METO/iB MAIIMHHOTO
HaBYaHHS, METOLY i€papXiYHOr0 KJIaCTEPHOTO aHajli3y Ta KOMII'IOTEPHOTO €KCIIEPUMEHTY. JlOCIiIKeHHS
BMKOHYBAJINCS i3 32CTOCYBAHHSIM CYy4aCHOTO NIPOrPaMHOrO 3a0€3M€4€HHS, @ TAKOXK i3 BUKOPUCTAHHIM NPUKIIAIHUX
naketiB mporpam STATISTICA, MATLAB, enexkTpoHHi Tabauni Mito. [I71s1 BAKOHAHHS MOZeJIIOBaHHSI Ta
ONTUMI3alLlifHUX PO3PaxyHKiB po3pobeHo IPUKJIaJHEe IIporpamMmHe 3abe3rnedyeHHs Ha MoBi Python 3.9 i3
BHUKOpHUCTaHHsM 6ibsiorexku Scikit-Learn.Y guceprauiiiHiil po6oTi Biepie po3po61eHO MOJeJlb IPOTHO3yBaHHS
BUTPAT NaJIMBA TPAHCIIOPTHUMH 3aCO0aMHU IIiJl 4aC BUKOHAHHS 3aMOBJIEHbD i3 JOCTaBKU 3€PHOBUX KYJIbTYP Bif,
CiZIbCBKOTOCIIOAAPCHKUX MIATIPUEMCTB 0 €J1eBaTOpa, Ka 6a3yeThCsl HA MAIIMHHOMY HaBYaHHI Ta BUKOPUCTAHHS
copmoBaHOi 6a3u JaHUX 3a pe3yJbTaTaMu IoNepeIHbO BUKOHAHUX TPAHCIIOPTHUX MIPOLIECIB i3 BpaxyBaHHSIM
BMPOOHMYMX YMOB.YIJOCKOHAJIEHO METO, BUOOPY pallioHaJIbHUX TPAHCIIOPTHUX 3aCO0iB 11711 BUKOHAHHSI 3aMOBJIEHD
i3 OCTaBKY 3€PHOBUX KYJILTYP BiJ, CilIbCbKOIOCIIOAAPCHKUX MIANPUEMCTB [0 eyeBaropa. Lieit MeTon cucTeMHO
BpaxoBye OCOOJIMBOCTI OpraHisallii TpaHCIIOPTHOTO Mpoliecy Ta crenudiky OKpeMUx 3aMOBJIEHb, i Ha BiIMiHY Bif
icHyl0uMX MeTOoZiB Ilepeadadae BUKOPUCTAHHS AOCBiy IIONIEPEIHBO Peali30BaHUX TPAHCIIOPTHUX MIPOLIECIB,
BKJIIOYA€ 0COOJIMBOCTI BUPOOHUYMX YMOB Ta XapaKTEPUCTUKU JOCTYITHUX TPAHCIIOPTHUX 3aCO0iB, 10 3abe3neydye
BUOip pallioHaJbHUX TPAHCIIOPTHUX 3ac06iB.JIpakTHyHAa LIHHICTb OTPUMAHUX PE3YJIbTATIB II0JIIra€e y po3poodLi
aJITOPUTMY Ta KOMITIOTEPHOI MOJieJli, SKi 6a3yl0TbCS Ha 3allpOIIOHOBAHOMY METO/Ii BUOOPY pallioOHaJbHUX
TPaHCIIOPTHUX 3aCO0iB 1151 BAKOHAHHS 3aMOBJIEHD i3 JOCTABKU 3€PHOBUX KYJIbTYP Bif], CiIbCbKOTOCIIOJAPChKUX
HiANPUEMCTB [I0 €J1€BaTOPA, 110 Nepeadadae BUKOPUCTAHHS PO3p06JI€HOI MOiesli IPOTHO3YBaHHS BUTPAT NanBa
TPaHCIIOPTHUMH 3acobaMU Ta 3abe3revye MiABULEHHS SIKOCTI MIPUUHSTTS pillleHb, a TAKOX e(PEeKTUBHOCTI
BMKOHAHHS BiITIOBIIHMX TPAHCIIOPTHUX ITpoLeCiB.OTprMaHi pe3ysbTaTi AOCII)KEHD [IPU3HAYEHI JIs
BUKOPUMCTaHHS MEHe[)KepaMu aBTOTPAHCIIOPTHUX MiATIPUEMCTB, SIKi OPTraHi30BYIOTh JOCTaBKY 3€pPHOBUX KYJIbTYD
BiJI, CiJIbCbKOTOCIIOJAPCHKUX MIATIPUEMCTB 0 ejleBaTopa. BukoprcTanHs po3po6sieHoi Mofesi, yA0CKOHATIeHOTo
METOJly Ta Ha iX OCHOBI 3alIpONIOHOBAHOI KOMITIOTEPHOI MOJeJli 3abe3Ieuye IPUIIBUIIEHHS [IPUMHSTTS pillleHb Ta
niABUILEHHS €(PEKTUBHOCTI BUKOHAHHS BiiNIOBIIHMX TPAaHCIIOPTHUX NpoLeciB.Pe3ynbTaTy foCIiIKeHb alipoOOBaHi
y npakTyuyHini AisgnpHoCcTi TOB «Bonnab-3epHO-TIpoayKT», 0 JO3BOINIIO 3HU3UTHA BUTPATU Ha [IEPEBE3EHHS
3€PHOBUX KYJIBTYP BiJ] ClIbCbKOTrOCIIOaPChKUX MiIIPUEMCTB [I0 ejieBaTopa. Marepianu gucepraliiiHoOi po6oTH
BIIPOBA/KEHI Y HAaBYQJIbHOMY Ipolieci BIHHMIPKOro HallioOHaJIbHOTO TEXHIUHOTO yHiBEpCUTETY Ta JIyLIbKOTO

HAliOHAJIBHOTO TEXHIYHOI'O YHIBEPCUTETY.

2. The object of the dissertation research is the transport process of grain crop delivery from agricultural
enterprises to the elevator. The subject is the patterns of changes in the parameters of the transport process of the
grain crops delivery from agricultural enterprises to the elevator, depending on the peculiarities of its
organization. The purpose of the theses is to improve the organization of the transport process of grain delivery
from agricultural enterprises to the elevator using machine learning methods, taking into account functional and
cost indicators of order fulfillment. During the work on the dissertation, the following research methods were
used: the theory of transport processes, mathematical statistics, mathematical modeling, machine learning
methods, the method of hierarchical cluster analysis and computer experiment. The research was carried out
using modern software, as well as using application packages of STATISTICA, MATLAB, and Mito spreadsheets. To
perform simulations and optimization calculations, an application software was developed in Python 3.9 using the
Scikit-Learn library.In the theses, for the first time, a model for predicting fuel consumption by vehicles during the
execution of orders for the grain crops delivery from agricultural enterprises to the elevator is developed, which is
based on machine learning and the use of the formed database formed on the results of previously performed
transport processes, taking into account production conditions.The method of selecting rational vehicles for the
performing orders for the grain crops delivery from agricultural enterprises to the elevator has been improved.
This method systematically takes into account the peculiarities of the organization of the transport process and
the specifics of individual orders, and unlike existing methods involves the use of experience of previously
implemented transport processes, includes features of production conditions and characteristics of available
vehicles, which ensures the selection of rational vehicles.The practical value of the obtained results lies in the



development of an algorithm and a computer model based on the proposed method of selecting rational vehicles
for the performing orders for the grain crops delivery from agricultural enterprises to the elevator, which involves
the use of the developed model for predicting fuel consumption by vehicles and ensures improved decision-
making and efficiency of the relevant transport processes. The obtained research results are intended for use by
managers of transport enterprises that organize the grain crops delivery from agricultural enterprises to the
elevator. The use of the developed model, the improved method and on their basis the proposed computer model
provide the acceleration of decision-making and increase the efficiency of the relevant transport processes.The
results of the research were tested in the practical activities of LLC "Volyn-Zerno-Produkt", which made it possible
to reduce the cost of grain crops transportation from agricultural enterprises to the elevator. The materials of the
dissertation are implemented in the educational process of Vinnytsia National Technical University and Lutsk
National Technical University.
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