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1. Incepraniiina po60Ta IpUCBIYeHA PO3BSI3aHHIO aKTyaJIbHOTO HAyKOBO-TEXHIYHOTO 3aBAAHHS CTBOPEHHS
MaTeMaTUYHOrO Ta IPOrPaMHOr0 3abe3redeHHs 1J1s1 aBTOMAaTHU30BaHOro 300py, iHTerpaliii, anamisy Ta
IIPOTHO3YBAaHHS YPOKAMHOCTI 3€pHOBUX KYJIBTYP i3 BUKOPUCTAaHHSIM reoiHdOopMaLiliHUX TEXHOJIOTIN B yMOBax
nepexojly 40 TOUHOTO 3€MJIEPOOCTBA, 3pOCTAHHS O0CSTIB Pi3HOPITHUX JaHUX AUCTAHLiITHOTO 30HAYBAaHHS Ta
iIBUIIEHHS BUMOT 10 OOI'PYHTOBAHOCTI arpOTEXHIUYHUX pillleHb. Y poOOTi IOKa3aHO, 110 GL/IBIIICTb iCHYIOUNX
CHCTEM MOHITOPHHIY YPO>KalHOCTi OpieHTOBaHi IIepeBa’kHO Ha 30MpaHHs Ta Bidyasizalilo JaHuX i He 3a6e31e4yI0Th
MaTeMaTU4HO OOI'PYHTOBAHMUX MEXaHi3MiB aZJalITUBHOTO IIPOTHO3YBaHHS 3 ypaxyBaHHSM IIPOCTOPOBOI

HEOJIHOPiTHOCTI MOCIBiB, HETTOBHOTH, 3aLlIyMJIEHOCTi Ta HEPIBHOMIPHOCTI BXiffHOI iHdopMaliii, 1110 3yMOBUIIO



HeOOXigHiCTb pO3p0O06JIEHHS HOBUX MiAXOMiB 10 MOJENIOBAaHHS IMHAMIKU BET€TALilHUX iHAEKCIB i ypO>KalHOCTI.
3anporoHOBaHO aANTUBHUI METOJ, TPOTHO3YBaHHS AMHAMIKU BereTaliiHUX iHIeKCiB Ha OCHOBI Mozeli MOHO
IIpolLleciB HACMYEHHS Ta peAyKLii, sIKuil 703BoJsie GopMastizyBaTU HeJliHIMHUN XapaKTep PO3BUTKY POCJINH
YIIPOAOBXK BETETALITHOIO NepioAy Ta y3roAUTU allpOKCUMALilHI BIACTUBOCTI MOZEJIEN i3 TOYHICTIO BXiIHUX JaHUX.
Pospobseno metoy inenTudikalii napameTpis Mogese, o IPYHTYETbCSI HA BUKOPUCTAHHI HAOIMKEHUX
[T0YaTKOBUX OLiHOK i3 NOJA/JbIIMM YTOYHEHHSIM 32 IOIIOMOTOI0 IPafiieHTHUX METOiB ONITUMI3allil, a TaKOX
1106yJ0BaHO JIBOPiBHEBY aZJalITUBHY MOJZEJIb [IPOTHO3YBaHHS YPOXKaHOCTI, SKa NO€JIHy€e NUCKPETHI aHcambJieBi
OL[iHKY iCTOPUYHMX JAHUX i3 HEIIEPEPBHOIO AIIPOKCUMALIITHOI MOEJIIIO ISl IPOTHO3YBAHHS Y NOBLIbHIN TOYLI]
IIPOTHO3HOTO iHTepBaJly. 3HaUHy yBary NpUijieHO BUKOPUCTAHHIO reoiHdOopMaLifiHUX TeXHOJIOTIN AJ1s iHTerpaii
naHux BITJIA, no6ynoBu opTo¢OTOIIIaHIB, 30HYBaHHS 110J1iB, GOPMYBaHHS PacTPOBUX KapT BereTalliilHUX iHJIEeKCIB i
[IPOCTOPOBOI iIHTEpIIpeTalLlii pe3yJbTaTiB MOLENIOBaHH . [lJ1s1 IPAaKTUYHOI peasizalii 3arporoOHOBaHUX MiIXOiB
PO3p06JIEHO IPOrPaMHY CUCTEMY Ha OCHOBI MOJIyJIbHOI CEPBICHO-OPi€HTOBAHOI apXiTEKTypH, sIKa 3a0e3rneyye
MacumTaboBaHICTb, iHTErpaliio pi3HOPIAHUX AKepesl JaHuX Ta POPMyBaHHS arpOTEeXHIYHUX peKOMEeHalliil y
BUIJISZi KapT-3aBJaHb. Pe3ysbTaTu anpooballii cucTeMy Ha eKCIIEPUMEHTAIBHUX JAaHUX MOHITOPUHTY
CiJIbCBKOTOCIIOJAPCHKUX IOJIiB MiATBEPANIIN il Ipale3faTHICTD i IPaKTUYHY AOLIIBHICTD, 8 OTPUMAaHI cepenHi
BiJHOCHI ITOXMOKM IPOrHO3YBaHHSI Ha PiBHI 6J113bK0 5 % cBimyaTh po eeKTUBHICTh 3alIPOIIOHOBAHUX

MaTeMaTUYHUX i IPOrpaMHUX PillleHb i NiATPUMKH YIIPaBIiHCbKUX PillleHb Y CUCTEMAax TOYHOIO 3eMJIEPOOCTBA

2. The dissertation focuses on solving the urgent scientific and technical task of developing mathematical and
software tools for the automated collection, integration, analysis, and forecasting of cereal crop yields. The study
utilizes geoinformation technologies within the context of the transition to precision agriculture, the increasing
volume of heterogeneous remote sensing data, and heightened requirements for the validity of agrotechnical
decisions.The work demonstrates that most existing yield monitoring systems are primarily oriented toward data
collection and visualization, lacking mathematically sound mechanisms for adaptive forecasting that account for
spatial crop heterogeneity, incompleteness, noise, and uneven input information. This necessitated the
development of new approaches to modeling the dynamics of vegetation indices and yields. An adaptive method
for forecasting vegetation index dynamics is proposed based on the Monod model of saturation and reduction
processes. This method allows for the formalization of the nonlinear nature of plant development during the
growing season and aligns the approximation properties of the models with the accuracy of the input data. A
method for identifying model parameters was developed, based on approximate initial estimates followed by
refinement using gradient optimization methods. Additionally, a two-level adaptive yield forecasting model was
constructed, combining discrete ensemble assessments of historical data with a continuous approximation model
for forecasting at any point within the predictive interval. Significant attention is paid to the use of geoinformation
technologies for integrating UAV data, constructing orthomosaics, field zoning, generating raster maps of
vegetation indices, and the spatial interpretation of modeling results. For the practical implementation of the
proposed approaches, a software system was developed based on a modular service-oriented architecture,
ensuring scalability, the integration of diverse data sources, and the generation of agrotechnical recommendations
in the form of task maps. The results of testing the system on experimental monitoring data from agricultural fields
confirmed its functionality and practical viability. The resulting average relative forecasting errors of
approximately 5% demonstrate the effectiveness of the proposed mathematical and software solutions for

supporting management decisions in precision farming systems.
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