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noaxoJa K IPUMEHEHNIO KOTHUTUBHOI'O MOAEJIUPOBAHUA
B UHTEJ/IVIEKTYAJIBHBIX CUCTEMAX MOHUTOPUHTA
W IIPOTHO3UPOBAHUSA B CEJIbCKOM XO3SCTBE
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AHHoTanusi. B HacTosmmee Bpems CyIecTBYeT MOTPEOHOCTD B MOBBIMICHNH 3(D(hEKTHBHOCTH MOHUTOPUHTA
U MPOTHO3UPOBAHKS B O0JIACTH CEJICKOXO3SICTBEHHBIX HAyK, OCOOCHHO B YaCTH PAIlMOHAILHOTO MPHPOIO-
10JIb30BaHus. DTO, B CBOIO O4epeilb, TPeOyeT pa3padOTKH M BHEAPEHUSI HOBBIX COBPEMEHHBIX METOJ/IOB IIPO-
THO3WPOBAHMS JJISI CHYDKCHUS BIUSTHUS BOSHUKAIOIIMX TPUPOIHBIX PUCKOB. OHUM M3 BO3MOXHBIX PEIICHUH
SIBISIETCS] MHTETPAINs SKCIEPTHBIX 3HAHUN U TaHHBIX HAOTIOAEHUH C MCHOJIb30BAHIEM MATEMaTHIECKOTO arl-
napara KOrHUTHBHOTO aHalln3a.

[Ipennoxen mMoaxox K NPUMEHEHNIO KOTHUTHBHOTO MOJICIIMPOBAHUS B MHTEIJIEKTYAJIbHBIX CUCTEMax MO-
HUTOPHHTA U IPOTHO3MPOBAHMS, KOTOPBII MMO3BOJIICT MOIEIMPOBATh M OTCIICKUBATh CIIOKHBIC B3aMMOJICH-
CTBHS MEX]ly KIMMaTHUYECKUMHU, OMOJIIOTHYECKIMH U yIIPaBIEHUYECKUMHU TTapaMeTpamu. OH TakxKe JaeT KO-
YEeCTBEHHYIO OLICHKY 3aBUCHMOCTH LIEJIEBBIX ITOKa3arelnell (o0beMa ypoxkasi, ero KauecTBa, MaTepHajIbHbIX 3a-
TpaT Ha ero rnojy4eHue, 3QGeKTUBHOCTH HCIOIB30BaHUS PECYPCOB U T.I1.) OT BO3ACHCTBHUS HEOIATOIIPUSTHBIX
MIPUPOIHBIX U MHBIX (PaKTOPOB.

Ha 6a3e npetoskeHHOT0 o1X0/1a ObIT pa3padOoTaH MPOTOTHIT CHCTEMbI MOHUTOPHUHTA U TIPOTHO3HPOBAHNS,
BKJ'IIO‘IaIOH_(I/Iﬁ B ce0s MOAYJIb KOTHUTUBHOI'O aHajin3a, ¢ IMOMOIIbIO KOTOPOT'O OBLIO MMPpOBEACHO UMHUTAIIMOH-
HOE MOJICJIMPOBAHHE CIICHAPUEB MTOBE/ICHHS CEJILCKOXO3SIMCTBEHHOM cucTeMbl. UNCIICHHBIN AKCIIEPUMEHT J1ajl
MH(OPMALNIO, TIO3BOJISIONIYIO OLICHUTH MOBE/ICHUE CEIbCKOX035HCTBEHHON CHUCTEMBI, HAIpUMEp U3MEHEHUE
o0beMa yporkast IpH BO3ACUCTBHUM psiia HEOMaronpuaTHeIX (paxkrtopoB. Takke Ui KaKI0TO clieHapHUs OBLTH
BBIPA0OTAHBI YIIPABICHYECKHUE PELICHHS 10 CHIYKEHHUIO BO3ICHCTBHUS HEOIAronpusiTHBIX (JaKTOPOB M COXpaHe-
HUIO BBICOKOH ypoXKalHOCTH.

[ToxydeHnble pe3yabTaTel MOTYT OBITH IIPUMEHEHBI B COBPEMEHHBIX CHCTEMax MOAICPKKU MPUHSTHS pe-
LIEHUH C NENbI0 MOBBIIIEHHUS 3(P(PEKTHBHOCTH MOHUTOPHHTA OKPY KAIOLIEH CPE/Ibl M TPOTHO3NPOBAHUSI BIIHS-
HUS IPUPOJHBIX PUCKOB ISl HY K]l CEJIBCKOTO XO35IICTBA.

KiroueBble ciioBa: aHamms JAaHHBIX, MOHUTOPHUHI, IIPOTHO3UPOBAHUC, CCIILCKOC XOBﬂﬁCTBO, KOI'HUTHUBHOC
MOACIIUNPOBAHUE, KOTHUTUBHBIC KAPThI, TYMAHHBIC BBIYCIICHUS.

AN APPROACH TO THE APPLICATION OF COGNITIVE MODELING
IN INTELLIGENT MONITORING AND FORECASTING SYSTEMS IN AGRICULTURE

A.Yu. Taranov', A.A. Rodina?, M.V. Orda-Zhigulina?

Abstract. Currently, there is a need to improve the efficiency of monitoring and forecasting in the field of
agricultural sciences, particularly with regard to the rational use of natural resources. This, in turn, requires the
development and implementation of modern forecasting methods to reduce the impact of emerging natural risks.
One possible solution is the integration of expert knowledge and observational data using the mathematical
framework of cognitive analysis.
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noAxXoA K NIPUMEHEHUIO...

The article proposes an approach to the use of cognitive modeling in intelligent monitoring and forecasting
systems, enabling the simulation and tracking of complex interactions among climatic, biological, and
management parameters. It also provides a quantitative assessment of the dependence of target indicators
(such as crop yield, quality, production costs, and resource efficiency) on the impact of unfavorable natural and
other factors.

Based on the proposed approach, a prototype of a monitoring and forecasting system was developed,
incorporating a cognitive analysis module used to simulate scenarios of agricultural system behavior. The
numerical experiment provided data for assessing system behavior, such as changes in crop yield under the
influence of various unfavorable factors. For each scenario, management decisions were formulated to mitigate
the impact of these factors and maintain high productivity.

The obtained results can be applied in modern decision support systems to improve the efficiency of
environmental monitoring and to forecast the impact of natural risks on agricultural needs.

Keywords: data analysis, monitoring, forecasting, agriculture, cognitive modeling, cognitive maps, fog
computing.
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