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Pedepar:

1. Y mpoueci gocnimxeHHs 6yi1y po3pobsieHi TEOPETUYHI Ta IPAaKTUYHI aclieKTy MeTpoJIoro-iHdopmManiiHoro
3abe3nevyeHHs Kibep-¢iznuHux cucrem (KOC) MOHITOPUHTY CTaHy I'PYHTIB, 1110 3a6€3M1e4nyIo HOBUH MifXif, 1o
OLIiHIOBaHHSI IapaMeTPiB CTaHy I'PYHTY. BUKOpHCTaHHS HEIPOHHUX MEPEX Ta XMAPHUX TEXHOJIOTIN JO3BOJIUIIO
3HAYHO MiJBUIIMATYA TOYHICTb Ta HAAIMHICTb IPOTHO3YBAHHSA arpapHMUX MNOKA3HUKIB, 1110 MAa€ BEJIMKE 3HAYEHHS [1JIs
arpapHoro cekropa. OCHOBHi pe3yJIbTaTH [OCIiI>)KeHHS! BKJII0YaloTh PO3POOKY IIPOrHOCTUYHOI MOJIeli 3MiHY CTaHy
I'PYHTIB, sIKa Nepefbdavyae NPOrHO3yBaHHS OCHOBHUX €TalliB arpOBUPOOHUIITBA Ta MOXKJIMBY BPOKaNHICTh 3€PHOBUX
KyJbTyp. BcTaHoBs€HO, 110 Taka Moz esb, T00yJ0BaHa Ha OCHOBI HEPOHHUX MEPEX Ta XMapHUX TEXHOJIOTIH,
3abe3revye BUCOKY TOYHICTh POTHO3IB, 10 BaXKJIMBO 7151 ONITUMI3alil arpOTeXHOJIOTIYHUX IIPOLECiB Ta
niABUILEHHS €(PEKTUBHOCTI CiJIbCbKOIOCIOAPChKOrO BUPOOHULTBA. TakoX y poOOTi BUIiIEHO OCOGIUBOCTI Kibep-
(i3sMYHUX CUCTEM, SIKi BiIPi3HAIOTH iX BiJl 3BUYAMHUX OaraToKaHaJbHUX BUMIPIOBAJIbHUX CUCTEM. 30KpPEMA,
POS3IJISIHYTO MOHSTTS "METPOJIOTriYHOI HafiHOCTI BUMipIOBa/IbHOI iHpopMallii’, 10 € IKUPIIKMM 3a TpaAuLliliHe

IIOHSITTS "METPOJIOTIUHOI HafliHOCTi 3ac00y BUMipIOBasibHOI TexHiku'". Lle 103B0onI0 6i/bll KOMIIJIEKCHO OL[iHUTH



HagirHicTs KOC. 3HavHa yBara npujisieHa eKoJIOTiuHil CKIafoBil poljecy BUPOIIyBaHHS 36PHOBUX KyJbTYp. 3
BHMKOPHUCTaHHSIM CIleliajibHOi porpamMu SimaPro nposeneHo JOCiKeHHS XKUTTEBOTO LMKy arpOBUPOOHUIITBA, Ha
OCHOBI IKOTO PO3PaxXx0BaHO €KOJIOTIYHUH iHAEeKC Ta BUBHAUYE€HO Halbifbll BIJIMBOBI ¢hakTOpU Ha MOBKiss. Lie
IO3BOJISIE ONTUMI3yBaTU MPOLEC IPUNHATTS pillleHb Kibep-(pi3nYHOI0 CUCTEMOIO MOHITOPUHTY I'PYHTIB Ta
MiHiMi3yBaTi HEraTUBHMII BIUIUB HA €KOCUCTEMMU. 3arajoM, pe3ysIbTaTu JUcepTaliiiHOl po60TH CIIPUSIIOTh PO3BUTKY
Teopii Ta NpakTUKY METPOJIOriYHOTrO 3abe3neyeHHs Kibep-Qi3uyHUX CUCTEM MOHITOPUHIY CTaHy I'PyHTiB. OTpUMaHi
IaHi MOXYTb 6YTH BUKOPUCTaHI [1711 OKPAIlleHHsI METO/IiB arpapHOro BUPOOHUIITBA, MTiABUILIEHHS 10T

€(dEeKTUBHOCTI Ta €KOJIOTiYHOi 6e3MeKy, 0 Ma€ BeJIMKe 3HAYEHHs 111 CTaJIOTO PO3BUTKY arpapHOTO CEKTOPa.

2. In the course of the study, theoretical and practical aspects of metrological and information support for cyber-
physical systems (CPS) for soil monitoring were developed, which provided a new approach to assessing soil
parameters. The use of neural networks and cloud technologies has significantly improved the accuracy and
reliability of forecasting agricultural indicators, which is of great importance for the agricultural sector. The main
results of the study include the development of a predictive model of soil condition change, which provides for the
forecasting of the main stages of agricultural production and possible grain yields. It is established that such a
model, built on the basis of neural networks and cloud technologies, provides high accuracy of forecasts, which is
important for optimising agro-technological processes and increasing the efficiency of agricultural production.
The paper also highlights the features of cyber-physical systems that distinguish them from conventional multi-
channel measurement systems. In particular, the concept of "metrological reliability of measurement information"
is considered, which is broader than the traditional concept of "metrological reliability of a measuring instrument".
This allowed a more comprehensive assessment of the reliability of CFCs. Considerable attention is paid to the
environmental component of the grain growing process. Using the special SimaPro software, we conducted a
study of the life cycle of agricultural production, based on which we calculated the environmental index and
identified the most influential environmental factors. This allows optimising the decision-making process of a
cyber-physical soil monitoring system and minimising the negative impact on ecosystems. In general, the results
of this thesis contribute to the development of the theory and practice of metrological support for cyber-physical
soil monitoring systems. The data obtained can be used to improve agricultural production methods, increase its
efficiency and environmental safety, which is of great importance for the sustainable development of the
agricultural sector.
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