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Modern genetics of crops is based on the search for genes that control important traits, based
on genome-wide associations between genotype and phenotype. To increase the accuracy of the
analysis, an assessment of hundreds and thousands of samples in one experiment is required. This
requires processing big data on plant phenotypes. These tasks are being actively solved within the
framework of phenomics, a new field of plant science aimed at automatic high troughput
assessment of plant phenotype. The methods of phenomics are based primarily on the analysis of
digital images, both using conventional algorithms and deep machine learning methods.

Deep machine learning methods are aimed at more accurate extraction of plant phenotypic
characteristics and used both in solving the problem of segmentation, image classification, as well
as searching for objects in the image. The report will present the application of deep machine
learning methods for recognizing fungal diseases of wheat, in the task of analyzing and classifying
wheat ears, counting ears on images of wheat crops obtained using UAVs.
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B HenmaBHe# pabote [1] mcciaenoBaHa HENWHEWHAs TWHAMHYECKash CHUCTEMa, OINHCHIBAOIIAS
TCHHYIO C€Th, KOTOPasi KOHTPOJIUPYET (PYHKIIMOHATBHOE COCTOSHHEC SMOPHOHAIBHBIX CTBOJIOBBIX
KJIETOK MBIIIN; TaM >K€ ObUIM MPOBENEHBI BBIYMCIUTENbHBIE DKCIEPUMEHTHI, MO3BOJIUBIINE AATh
YUCJICHHOE OMMCAaHKE MapaMeTPOB MO/IETH, TAPAaHTUPYIOIIHNX OMCTAOMIIBHOCTh STOM CUCTEMBI.

C moMoIp0 METOJ0B Ka4yeCTBEHHON Teopuu AuddepeHIMaIbHbIX YpaBHEHUN U MOAXO/OB,
pa3zpaboTaHHBIX HamMu B [2], MBI HccieayeM (ha30BBIC MOPTPETHl AHATOTHYHBIX JTUHAMHUYCCKUX
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CUCTEM H PAaCIpPOCTpaHsIEM pe3yibTaThl, MOJydeHHble B [1], Ha Oosee muUpokue o00JACTH
napaMeTpoB M Ha Oosiee OOUIMIA BHUJ MpaBBIX YacTed ypaBHeHHMH. B wyacTHOCTH, Mpu onucaHUU
OTPHUIATENBHBIX PErYJSTOPHBIX CBsI3ed 371€Ch, KPOME MOHOTOHHO YObIBarommx (yHKIHMH Xusia,
MO>KHO HCTIOJIh30BaTh JII00bIE MOHOTOHHO yOBIBatomue (pyHKIIUH.

VYcTaHOBIEHBI YCIOBUS, NPU KOTOPBIX TaKWE CHUCTEMBI MMEIOT HECKOJBKO CTAallMOHAPHBIX
pemieHui. Bompocel yCTOMYMBOCTH 3TUX PELIEHUN CBEIEHBI K IIPOBEPKE M3BECTHOI'O KPUTEPUS
BeimHerpaackoro u K IpyrumM aiareOpandeckuM mporeaypam. Tak ke, Kak ¥ B [2], moka3aHo, 4TO
OKOJIO HEyCTOMYMBBIX PELIEHUH MOTYT BOSHUKATh LIUKJIBI.
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Recent publication [1] was devoted to investigation of one non-linear dynamical system
considered as a model of gene network which controls functional states of embryonic stem cells of a
mouse. Numerical experiments were done in this work in order to describe conditions of bi-stability
of this model in terms of its parameters.

On the basis of Qualitative Theory of Differential Equations, using approaches elaborated in
[2], we study phase portraits of analogous dynamical systems and extend results of the paper [1] to
more wide domains of parameters, and to more general right-hand sides of the equations. In
particular, we show that it is not necessary to use only the Hill’s decreasing functions in description
of negative regulatory feedbacks. Here, any monotonically decreasing function gives the same
result in modeling of similar gene networks.

We obtain conditions of existence of several equilibrium solutions to these dynamical
systems. Stability of these equilibriums can be verified with the help of Vyshnegradskii criterion or
by other algebraic procedures. As in [2], we show that some neighborhoods of unstable equilibrium
solutions can contain cycles of these systems.
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OCHOBOI aKTHUBHOCTH IIEHTPAJIbHONW HEPBHON CHUCTEMBbl U TOBEACHHS SABIAIOTCA (YyHKIUU
OONBIIMX M JIOKAJIBHBIX HEHWPOHHBIX ceTel Mo3ra. MarHUTHO-pe30HAaHCHO-TOMOrpaduvecKue
WCCIIeIOBaHMS CBUAETEILCTBYIOT O CMEHE TOJ BIMSHUEM BHEIIHUX W/WIM BHYTPEHHUX CTHMYJIOB
aKTUBHOCTH MO3ra, a TaKkKe MaTpHuibl (YHKIHMOHAIbHOM KOHHEKTMBHOCTH €ro HEHpOHHBIX
aHcamOnel, 4YTo, Kak IIOJlaraloT, W TPUBOAUT K MHAYKUHUU OIpPENEICHHOrO IOBEIEHUS.
KoHHEKTUBHOCTD Oa3upyeTcs Ha aKTUBHOCTU HEMPOHOB M SBIISIETCS MPOSIBICHUEM CBsI3eil obnacteit
MO3ra, WHTETPUPYIOLUIUX CEHCOPHbIE, KOTHUTHUBHBIE U MOTOpHbIE (yHKIMU. XeMOoreHeTHyecKas
MOJIYJISIUSL AKTUBHOCTH Pa3HOOOpa3HBIX TPYMIl M THUIIOB HEWPOHOB M3MEHSET KOHHEKTHBHOCTH
Mo3ra. B CBs3U ¢ 3TUM BO3HUKAET MPEIIOIOKEHNE O BO3MOKHOCTH HCIIOIb30BAHNS XEMOTE€HETUKH
JUISL KOPPEKLUH NIOBEACHUS U NIEPECTPONKH IMATOJIOTMYECKUX MEXaHU3MOB HEPBHBIX U IICUXUYECKUX
3a00JIeBaHUN MyTeM BO3/IEUCTBUS HA KOHHEKTUBHOCTb, MOBBIIIAS WM CHUXAs aKTUBHOCTb OIHOMU
WIM HECKOJBKHUX TPYMNIl B3aUMOJEHCTBYIOIIMX HEHUPOHOB. OlLIEHKa TakoW BO3MOXHOCTH IIyTEM
XEMOT€HETUYECKOW IapaJuIeIbHOM OJHOHANPABICHHON WJIM Pa3HOHAIIPABICHHON MOIYJISINU
AKTUBHOCTH  YJAQJICHHBIX HEHUPOHHBIX IIOMYJISILUHA MO3rda, YYacTBYIOUIMX B  peryisiluU
IICHXO03MOIIMOHAJILHOTO ITOBEJCHUS, CBUJIETEIBCTBYET O PEAIBHOCTH «YIPABICHUS» IMOBEICHUEM
Ha OCHOBE HEMPOHHO-CETEBBIX MEXaHU3MOB €T0 PETYJISALUH.
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The basis of the activity of the central nervous system and behavior are the functions of large
and local neural networks of the brain. External and/or internal stimuli, as evidenced by magnetic
resonance imaging studies change the activity of the brain, as well as the matrix of functional
connectivity of its neural ensembles, which believed to lead to the induction of certain behavior.
Connectivity is based on the activity of neurons and is a manifestation of the interaction of brain
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