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CI10’KHOCTb ONIMCaHMS MUAEMUYECKUX IIPOLIECCOB BO3PACTAET C MOSIBJICHUEM HOBBIX BUPYCOB
(moBeie mrammbl COVID-19, TyGepkyne3a u ap.) W BIUSHUEM COLUAIBHO-DKOHOMHYECKUX
MIPOLIECCOB (M3OJIALMSI, MACOUHBIA PEXHUM, MaccoBas BaKIMHAIMSA U Ap.). IIpouecc u ckopocTh
pacnpocTpaHeHus] UHPEKUNOHHBIX 3a00J1€BaHUI XapaKTepU3yloTcs JaHHBIMU, IPEICTaBISIIOIIUMHU
pacrpeneneHuss SMUASMHOJIOTHYECKUX XapaKTepUCTUK (CpeqHee Bpemsl TedeHHs OOJe3HH,
MHKYyOallMOHHOTO TEepUojia W JAp.), BPEMEHHbIE Ps/Ibl CTAaTUCTUYECKUX HaOII0JeHUM (Hampumep,
KOJIMYECTBO €KEAHEBHO BBISBICHHBIX, I'OCHUTAIN3UPOBAHHBIX, ITPOTECTUPOBAHHBIX), 3aKOHAMU
pacnpocTpaHeHUs, a TaKXe CBS3aHHBIMU C HHMMHM JaHHBIMH O COLUAJIbHO-IKOHOMUYECKUX
nporeccax. Pa3Burue MeTOl0B MAIIMHHOTO OOYYEHHs M aHajdu3a JaHHBIX [103BOJIIET HA HOBOM
YPOBHE NOCTPOUTH MOJENM ONHCAHUA IUHAMHMKH PpACHpOCTpaHEHHUs 3a00JeBaHUIl € ydyeToM
COLMAJIbHO-)KOHOMHUYECKUX Xapakrepuctuk [1]. B pabore mocTtpoeHa ¥ ONTHMHU3MPOBAHA
MOJIHOCBSI3HAs PEKYyPPEHTHAsI HEUPOHHAS CETh, MO3BOJISIONIAS OCYIIECTBISATH HEAEIbHBIE TPOTHO3BI
10 KOJINYECTBY €KEIHEBHO BBISBIECHHBIX M KPUTHYECKHX (MOJIKIIOUEHHBIX K amnmapaty MBJI)
CIydyaeB Ha OCHOBE JMHIEMHOJOTUYECKHX W COIMAIBHO-YKOHOMHUYECKHX TOoKazateneu [2, 3].
UucneHHble  NPOTHO3bI  COMOCTAaBJIEHBl €  pe3yjbTaTaMHU  IMPUMEHEHUS  KJIIACCUYECKUX
KOMITAPTMEHTHBIX M areHTHBIX MOJeliedl Ha MpUMeEpe paclpoCTpaHEHHUS HOBOM KOPOHABUPYCHOU
unpeximn  COVID-19 B HoBocubupckoit o6mactu [2, 4]. IlokaszaHo mnpeuMyIIecTBO
WCIIOJIb30BAaHUSl ONTUMHU3UPOBAHHON HEWPOHHOM CeTHM B cllydyae yd4eTa BIMSHHS COLMAIBHO-
HSKOHOMHMUECKUX IOKa3aTejaed Ha pacnpoCTpaHEHUE SHUAEMHUH MPH MOCTPOECHUHM KPaTKOCPOUHBIX
MIPOTHO30B.
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The complexity of describing epidemic processes increases with the emergence of new
viruses (new strains of COVID-19, tuberculosis, etc.) and the influence of socio-economic
processes (isolation, masking, vaccination, etc.). The process and rate of spread of infectious
diseases are characterized by data representing distributions of epidemiological characteristics
(average time of disease course, incubation period, etc.), time series of statistical observations (e. g.,
number of daily detected, hospitalized, tested cases), laws of infectious spread, and related data on
socio-economic processes. The development of methods of machine learning and data analysis
makes it possible to build models to describe the dynamics of the spread of diseases at a new level
taking into account socio-economic characteristics [1]. In this work we have built and optimized a
full-connected recurrent neural network, which allows weekly forecasts of the number of daily
diagnosed and critical (needed to use the ventilator) cases on the basis of epidemiological and
socio-economic indicators [2, 3]. Numerical predictions were compared with the results of classical
compartmental and agent-based models described the spread of the new coronavirus infection
COVID-19 in Novosibirsk region [2, 4]. The advantage of using an optimized neural network in the
case of the influence of socio-economic indicators on the spread of the epidemic and the short-term
forecasts are shown.

The work is supported by the Mathematical Center in Akademgorodok under the agreement
No. 075-15-2022-281 with the Ministry of Science and Higher Education of the Russian Federation.
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buonoruueckrue CUCTEMBI — 3TO CJIOKHBIE HEPAPXUUECKUE CUCTEMBI, (DYHKIIMOHUPYIOIINE Ha
pasHBIX ypOBHSX OWOJOTMUECKOW OpraHu3ali — OT MOJEKYJISPHO-TEHETUYECKOTO 10
9KOCUCTEMHOT0 U OHOIEeHOTHUYECKOTO. KiTtoueBbIM CBOMCTBOM OMOJIOTHUYECKUX CHCTEM SIBIISIETCS UX
CIIOCOOHOCTh K 3BOJIIOLIMM, TO €CTh IOCTENEHHOMY M3MEHEHHWIO UX CBOWCTB B POy IMOKOJICHUMN
KUBBIX OpraHu3MoB. MccienoBanue MEXaHH3MOB, JIEKAIINX B OCHOBE 3BOJIOIMOHHBIX MPOIECCOB,
SIBJISIETCSL OJTHOM M3 BaXKHEMINIMX 3a]lady COBPEMEHHOM OMOJIOTHH, JJIsi PEIICHHsS] KOTOPOH 3a4acTyro
MIpUBJIEKAETCS anmnapar Jpyrux Hayk — GU3UKH, MaTeMaTHKU, HTHPOPMATHKH.

B nokmaze mpencTaBieHbl METOIBI MOJICIMPOBAHUS (DYHKIMOHHPOBAHHUS W HBOJIOIHH
KOMIUIEKCHBIX OMOJIOTUYECKUX CHCTEM, YYHTHIBAIOT B paMKax OJHOM MoOJeIr MaKCHMajbHO
UIMPOKUN  CIEKTp ypOBHEH OHMOJOTMYECKOW OpraHum3anuu  (MOJIEKYJISIPHO-T€HETUYECKH,
MeTa0OIMYeCKUA, KIIETOYHBIN, TOMYJISIIIMOHHBIA U SKOJIOTHYECKUN YPOBHHU). MeToIbI peaan30BaHbl
B BH/JIE IPOrpaMMHBIX KoMIUIiekcoB «[ ammonnneiii OBomonnonHelii Koncrpykrop 3D» (I'OK 3D) n
«JInmmonaneii  DBomonnoHHbI KoncTtpykTop» (IJK), «Population Genetics of Deafness —
Simulator» u «Microcosmy. KirtoueBoli 0COOEHHOCTBIO TIPEATIOKEHHBIX METOJIOB SIBISIETCS TO, YTO
KOHCTPYHpPYEMbIE MOJIENH O00JIaJal0T MHOTOCIOWHOW apXuTeKTypou. Ilpu 3TOM Kakmpiii cioit
MpeiCTaBIsieT COOOM MOAMOJENb, OTBETCTBEHHYIO 3@ OIMCAaHHE ONPEJCICHHOTO YPOBHS
OHMOJIOTMYECKONH OpraHM3alllK: TeHETUYECKOro, METabOoIMYeCcKOro, MOMyIIIHOHHOTO W, HaKOHEIl,
JKOJIOTUYECKOIO YPOBHEM.
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