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Possibilities of modern approaches in artificial intelligence for breakthrough
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B Hacrosmiee Bpems mnepes CebCKOXO3SMCTBEHHOM HAyKOM CTOWT psAJ 3a1ad,
CBS3aHHBIX C TIOBBIIICHUEM YPOXKAHHOCTH CEIbCKOXO3SMCTBEHHBIX KYIBTYp U
MPOJYKTUBHOCTH >KMBOTHBIX, OOECIIEUEHHEM pOCTa MPOU3BOJUTEILHOCTH TPYAA,
WUCKJIIOYEHHEM PYYHOTO TpyHda, CHIXKCHUEM TIOTEPh  CEJIbCKOXO3SIMCTBEHHOM
MPOAYKIIMU U MOBBIICHHEM €€ KauecTBa. OIHUM U3 MyTel penieHus: 0003HaYeHHBIX
3a/lad  SBJISETCS TPUMEHEHHE TEepPENOBBIX [HUQPPOBBIX U HHTEUIEKTYaJIbHBIX
TexHoioruit [1].

HckyccTBeHHBIN HHTEIUIEKT HAXOAUT IpUMEHeHHe Bo Beex noporpacisax AIIK u
MO3BOJISIET CO3/1aBaTh MHTEJUICKTYaJIbHbIE CEJIbCKOXO3SICTBEHHBIE MPEINPUATHS,
(GYHKITMOHUPOBAHUE KOTOPBIX 0a3upyeTcs Ha yIPABICHUH COCTOSHUEM PACTCHHA U
YKUBOTHBIX, MPUMEHECHUH CEIbCKOXO3IUCTBEHHON POOOTOTEXHUKHU JJIi MOHUTOPUHTA
COCTOSIHUSI OMOJIOTHYECKUX OOBEKTOB, pealu3allud MPUHITHIX pEHICHUNH U
BBITIOJIHEHUSI 0a30BBIX TEXHOJIOTUUYECKUX omeparnuil. B ocHOBe co3naBaemMbiXx B
HACTOSIIEE BPEMSI CUCTEM YIPABICHUS JICKUT MPUHITUIT OOYUYEHUS] HUCKYCCTBEHHOIO
WHTEJIJIEKTa 1O BBIPAOOTKE ONTUMAIBHBIX YIMPABICHUECKUX PEIICHH Ha OCHOBE
aHanmu3a 0a3bl JIAHHBIX HENPEPHIBHOIO MOHUTOPHHTA MHOXKECTBA Pa3IUYHBIX
NapaMeTpoOB PACTEHHI, )KUBOTHBIX U OKpy»Karolen cpeapl. Cucrema ynpaBlICHUS 3a
CUET MCIIOJIb30BaHUSI HEUPOHHBIX CETEW WIM APYTUX TEXHOJOTHl HMCKYCCTBEHHOIO
WHTEJUIEKTa ~ NPUHUMAET  pElIeHHs O  IPOBEACHUM  3aIlUIaHUPOBAHHBIX
TEXHOJOTUYECKUX OIepaluid, KOPPEKTHPOBKE MapamMeTpoB pPabOThl TEXHUUYECKHUX
CPEICTB WM OCYIIECCTBICHUU IPYTMX BHEIUIAHOBBIX pador [2]. Jmsa peanmuzanuun
NPUHATBIX PEIICHUNA UCIHOJB3YeTCsS POOOTOTEXHUKA, OCHAIEHHAs BCTPOCHHOU
cuctemort UM, cnocoOHo#1 3a cueT caMooOydeHus TpUHUMATh PENICHHs 0e3 3apaHee
3aJJaHHOTO aJiropuT™ma [3].

PazpaboTka U MPUMEHEHHE CHCTEM HMCKYCCTBEHHOTO WHTEIIJIEKTa B CEIbCKOM
XO35IUCTBE COMPSDKEHBl C  PSJAOM MPOOJiIeM, CBSI3aHHBIX C  OCYIIECTBICHHUEM

Systems theory, algebraic biology, artificial intelligence: mathematical foundations and applications 599



MOHUTOPUHTA W YIpaBICHUS JWHAMUYECKUMHU OHMOJOTMYECKUMH CHUCTEMaMU B
YCIOBUSIX M3MEHSIONICHCS] BHEIIHEH cpefbl; HEoOXOAUMOCThIO (HOPMHUPOBAHUS
Oonpiioi 0a3bl MAaHHBIX W BBISIBICHHUS] BIUSHUSA Pa3IMYHbIX (AKTOPOB Ha
IPOU3BOJICTBO B YCIIOBUSX JJIMHHOIO IPOM3BOACTBEHHOTO LMKIIA; HEOOXOIUMOCTHIO
oOecrieyeHus: aJanTUBHOCTH TMPUMEHSEMBIX HMHTEIUICKTyalIbHBIX pEIIeHUuN K
W3MCHCHHSIM  arpoOKJIMMAaTUYECKUX W TEXHUKO-TEXHOJOTHYECKHX  (haKTOpOB
IIPOM3BOJICTBA; BIUSHUEM (DaKTOPOB BHEUIHEH Cpelbl (3albUIEHHOCTb, 3arpsA3HEHNE,
YPOBEHb OCBEUIEHUS W JIp.) Ha PabOTy TEXHUYECKUX CHUCTEM (KOMIIBIOTEPHOTO
3peHus1); BIHUSHUEM HW3MEHEHUI TEXHUYECKHM CIIOKHOM cpeabl, TpeOdyromen
COOTBETCTBYIOIIUX  HMH(PPACTPYKTYphl,  BBICOKOKBATU(UIIMPOBAHHBIX  KaJpOB,
JIOPOTOT0 U CIIOKHOTO 00opynoBaHus. Pemienue nanHbIX mpoOiieM SIBISETCS 3aJ10TOM
Pa3BUTHS UHTEIUIEKTYyaJIbHBIX TEXHOJIOTUI B CEJIbCKOM XO35HCTBE.

[IpumeHnsieMblii B CEIBCKOM XO3SHUCTBE HMCKYCCTBEHHBIM HWHTEIUIEKT JIOJKEH
oTBEeYaTh psay TpeOOBaHWM: TMpPU €ro CO3JaHUU HEOOXOaUMO 00eCTeUUuTh
ONTUMAJIbHBI 00BEM M BBICOKOE Ka4€CTBO HCIOJB3YEMBIX NIl OOy4YEeHHs JaHHBIX
Opyu  COONIONIEHWH  3alllUThl  TMEPCOHANBHBIX  JIaHHBIX;  WHMoOpMmamus 00
WHTEJUICKTYaIbHOM CHUCTEME JOJDKHA OBITh MPO3pavyHON ©  JOCTYIHOW s
MOJIb30BaTENCH; JODKHBI OBITH 3aJ0KEHBI (DYHKIIMM aBTOMATHYECKOTO BEICHUS
JKypHaia COOBITUM UM BO3MOXHOCTb KOHTPOJSI HHTEIJIEKTYaJbHBIX CHCTEM
YEJIOBEKOM; JIOJKHA OBITh oOOecredeHa HeoOXOoAuMas TOYHOCTh, HAaJeXKHOCTh U
K1OepOe30MaCHOCTh HMHTEJJIEKTYaJbHBIX CHCTEM; JIOJKHBI OBITh IMPEAYCMOTPEHBI
CUCTEMBbI BHYTPEHHETO KOHTPOJIS U YIIPABJICHUS] PUCKAMH.

Currently, agricultural science faces a number of challenges related to increasing
crop yields and animal productivity, ensuring increased labor productivity,
eliminating manual labor, reducing losses of agricultural products and improving
their quality. One of the ways to solve the identified problems is the use of advanced
digital and intelligent technologies [1].

Artificial intelligence is used in all sub-sectors of the agro-industrial complex
and makes it possible to create intelligent agricultural enterprises, the functioning of
which is based on managing the condition of plants and animals, the use of
agricultural robotics to monitor the condition of biological objects, implementing
decisions and performing basic technological operations. The management systems
currently being created are based on the principle of training artificial intelligence to
develop optimal management decisions based on the analysis of a database of
continuous monitoring of many different parameters of plants, animals and the
environment. The control system, through the use of neural networks or other
artificial intelligence technologies, makes decisions on carrying out planned
technological operations, adjusting the operating parameters of technical equipment,
or carrying out other unscheduled work [2]. To implement the decisions made,
robotics is used, equipped with a built-in Al system, capable of making decisions
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without a predetermined algorithm through self-learning [3].

The development and application of artificial intelligence systems in agriculture
are associated with a number of problems associated with monitoring and managing
dynamic biological systems in a changing external environment; the need to create a
large database and identify the influence of various factors on production in
conditions of a long production cycle; the need to ensure the adaptability of the
applied intelligent solutions to changes in agroclimatic and technical and
technological factors of production; the influence of environmental factors (dust,
pollution, lighting level, etc.) on the operation of technical systems (computer
vision); the influence of changes in a technically complex environment requiring
appropriate infrastructure, highly qualified personnel, and expensive and complex
equipment. Solving these problems is the key to the development of intelligent
technologies in agriculture.

Artificial intelligence used in agriculture must meet a number of requirements:
when creating it, it is necessary to ensure the optimal volume and high quality of data
used for training while maintaining the protection of personal data; information about
the intelligent system must be transparent and accessible to users; functions of
automatic event logging and the ability to control intelligent systems by humans must
be provided; the necessary accuracy, reliability and cybersecurity of intelligent
systems must be ensured; systems of internal control and risk management must be
provided.

HAT, JRSERER R R E Y BN A ) ORI i 55 B AR 2 )
THERES 1558 JBUD R S AR R AR = R A i L S RS 2 PRk TR D SR
[P REL I 7 ¥k 22— e A ] e O B A AN R BT[]

NLE BB R LRGERN TG T, Al TREEENA
ARE, HOELER R E A A EIIIRDC, AR SRR NS 2R Bl R SR
DAEMIH B, $ATIRALPAT A TANTERAE. A AT IEAE AR A0S B R G
JREBRN TR SRR A, DRI EAEY) . BB 2 A R 2 B 4 B
TR BERE R Y 70 BT A B 8 i (R B BRIR SR . P 1) 2R A0 e R P Ao A A0 it L At
NIRRT, S A a8 p R . S SRR R 1038 1 22 Bt 47 HoAth
ETHE TARRIIRSK 2] & 1V BUTIHIITRSE, MR 1 R WIE N LR E R AL
IdEds N, BEZUIEIE B 528 I AT TR IR SR S I M R SR [3]

NS AR AU 58 TP 1 B 5281 [ P B ANl S840 1) A S B 5 b B AN
BBV RGN 2 REA R FEE L KO R, U A T A
RIS R EE S, 7 ZMEORPTIE IR SRR T 5 RE S
T FR S SR AT 2B E RO A LR BRIk BRI OKRKEE. V5 %e. TREIK
) BN R GRS EAENRE,  BONER RS L8
LR SRR 20509 INIEE S UUN = WDV E IR R 3 4 P (2P SRl b

Systems theory, algebraic biology, artificial intelligence: mathematical foundations and applications 601



JR R AT S R B B

PR RSN R AL 2 2 — SR AR N TR Sy, 7 2RO
REI R S R B S E R, FIROREF SR Rt B ER AR
S B R ZHE I Hool i B AF G e ZASR (I B B AR RC sk Dh E AT N 2%
IR RBEE ) DAY S RELER T ARV 2 4
2R B3 TN A A R P AR

JIumepamypa References 2EEZH

1. Pa3BuTHE WHTEHCHUBHBIX MAIIUHHBIX TEXHOJOTHM, POOOTU3UPOBAHHOM
TEXHUKH, d3(PPeKTUBHOrO  sHeproodecreuyeHus W HUPPOBBIX  CHUCTEM B
arporpoMbinieHHoM komiuiekce / FHO. @. Jlauyra, A. 1O. Wsmaitnos, f. II.
Jlo6auerckuii, FO. X. Illorenos // Texnuka u obopymoBanue s cena. — 2019. — Ne
6(264). — C. 2-9. — DOI 10.33267/2072-9642-2019-6-2-8. — EDN HEVLDT.

2. buomarmicuctembl, HMCKYCCTBEHHBIH WHTEIUIEKT W arpokudopru / B. M.
Yeprouranos, I. K. Tomokonnukos, FO. X. Illorenor, A. C. JlopoxoB // UreHus
akamemuka B. H. boxrunckoro : Coopauk crareir, Mocksa, 25-26 ssuBaps 2022 roja.
Tom Yacte 1. — MockBa: OOmIeCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO "Cam
[Monmurpaduct", 2022. — C. 40-46. — EDN LMYWPJ.

3. I A Starostin, A V Eshchin and S A Davydova Global trends in the
development of agricultural robotics / IOP Conf. Series: Earth and Environmental
Science. Ne1138 (2023) 012042.

602 Teopus cuctem, anrebpanueckas 6G1UONOMMSA, CKYCCTBEHHbINA MHTENEKT: MaTEMaTNYECKNE OCHOBbI 1 NPUIOKEHNS



