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lNpoctaa moaenb AUHAMUKU rpunna
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@ 3HayeHwus
napameTpos
CBA3aHbI
COOTHOLLEeHUEM
al=k=const [1].

[ona 3apasHbix U3 bonerowmx T AHeN

(0.t +1) = %"x(t)Z J(7 09 ()

X(t+1) =x(t)—y(0,t +1),
y(z,t+1) =y(r-11),
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v(r,0)=0,7=12,...,T

[1] BaposH, O.B.; PBayes, /1.A.; UBaHHUKOB, FO.[. MogenMpoBaHue 1 NPOrHO3nMpoBaHMe anuaemuii rpunna gnsa Tepputopmumn CCCP. M.:1977.
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ANnaemunuyeckme BOJIHbI
CX0AHOM GOPMbI B Pa3HbIX
ropoaax P® npaktnyecku
nepecrtann HabntoaaTbCA B
TeYyeHmne 04HOro aNnUAce30Ha

ITtM Ore Hran a
UNIVERSITY

Absolute incidence, cases

Daily ARI incidence in Saint-Petersburg from 01 Jul 1993 to 30 Jun 1994

Under-reported data
Epidemic outbreak
Level transition
Lower ARI level
Higher ARI level

A WL

0
a1 Jul 01 Aug 01 Sep 01 Oct 01 Nov 01 Dec 01 Jan OlFeb 01 Mar 01 Apr 01 May 01 Jun
Days
20000 Daily ARI incidence in Moscow from 01 jul 1993 to 30 jun 1994

Absolute incidence, cases

Absolute incidence, cases

15000

10000

Under-reported data
Epidemic outbreak

Level transition
Lower ARI level
Higher ARI level

0
01 Jul 01 Aug 01 Sep 01 Oct 01 Nov 01 Dec 01 Jan 01Feb 01 Mar 01 Apr 01 May 01 jun
Days
4000 Daily ARI incidence in Novosibirsk from 01 Jul 1993 to 30 Jun 1994
Under-reported data
35001 Epidemic outbreak f\
3000 Level transition f \
-~ Lower ARI level | \
;2500 = Higher ARI level ’ \
J

2000
1500
1000}

500 P e g o0

0
01 Jul

01 Aug 0lSep 01 Oct 01 Nov 01 Dec 01 Jan OLfeb 01 Mar OLApr 01 May oL jun
Days



~ CpaBHUTE/NIbHAA ANHAMUKa 3a60ne3aemocm

""""" * ITMO UNIVERSITY

Peak prediction for Moscow, 1993-1994
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UctouyHuK: Leonenko V. N., Novoselova Y. K., Ong K. M.
Procedia Computer Science, 2016.
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lNpeanonoxkeHua
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@ [lonn BOCNPMUMYUYMBBLIX OL TeNepb OT/INYAIOTCA B Pa3HbIX
ropogax 1 He MoryT 6bITb B3iTbl € AUHbIMW ANA BCEM CTPaHbI

@ OpHa 13 NoTEeHUMaNbHbIX MPUYNH PA3NUYNIA — B pa3HOM
AMHaMMKe GopMMPOBaAHUA NONYASLMOHHOTO MMMYHUTETA
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* Llenn uccneposaHumas:

* 06BACHUTB, KAKMM 0bpa3om NnpomncxoanT PopmMmmnpoBaHue
NONy/IALMOHHOIO MMMYHMUTETA K rpunny B ropoaax P® so
Bpemsa PUKCUPOBAHHOIO 3aNNAEMNYECKOro CE30HA
(pa3paboTaTb Mmoaenmn, cornacyolimeca ¢ AaHHbIMU
CEePOIOTNYECKNX nccnejoBaHnin)

* MOCTPOUTb CTAaTUCTUUYECKME N MEXAHUCTUYECKME MOAENN
MHOTONIeTHEN ANMHAMMUKM FPUMNNA C YYETOM YPOBHEWN
nonynAUMOHHOIO MMMYHUTETA (MOHATb, KaK COrNacoBaThb
buonornyeckme nccnegoBaHMsa N MOAENbHbIE OLLEHKMN)
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MonynAauMOHHbLIM UMMYHMUTET K rpunny:
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mMmoaesibHbleé rmnoTes3bl

@ OTcyTCcTBYET NI OYEHD HU3KUM K HOBbIM LUTAMMaM

@ B ponrocpoyHom nepuoae: pacTér no mepe LUPKYAsLmm
LWITaMMa B MONyAaLuum

@ B macwrtabax annace3oHa: pacTéT Npu aNNaeMnUYeCcKom
BCMbIWKe M NOCTENEeHHO CHUXXaeTCA Npu ee OTCYTCTBUMU
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MporHo3Hasa moaenb AUHAMUKHU
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MUMMYHUTETAa
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NctouHuK: VN Leonenko, DM Danilenko, ITM Web of Conf., 2020.



‘OueHKa ypoBHeU UMMyHUTETa
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@ MopgenbHas oueHKa UMMYHUTETa 3HAYUTE/IbHO OT/IMYAETCA OT Pe3y/1bTaToB

ceponiorm4ecCKkux VICCI'Ie,EI,OBaHMﬁ

@ [na nporHo3npoBaHWA AMHAMWKKU rpunmna Tenepb TpebyeTca NnpmBA3aTh
pe3ynbTaTbl UCCNEAOBAHUM K NapaMeTpam NonyaaLuMOHHbIX Moaenen



Mop,enb MHOroneTHeu AVHAMUKU TpUnna
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Q Residual vaccine
immunity (c) reactivity (b)
@ Natural infection
Consolidated (@)

susceptibility
array

Vaccination model

&
. Vaccination ~ Number of Influenza cases
:.--------u- uptake (\)) G |nfect|0ns (Z) @ in Gp (Z+)
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CTsMOr&Ma.D
UNIVERSITY Uctounumk: Hill et al., PLoS Comput Biol, 2019.




¢0pMMpOBaHMe nonyaayunoHHOro UMMYHUTETA
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¢OpMMpOBaHMe nonyaayunoHHOro UMMYHUTETA
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Bbicokas 3aboneBaemocTb
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¢OpMMpOBaHMe nonyaayunoHHOro UMMYHUTETA
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¢OpMMpOBaHMe nonyaayunoHHOro UMMYHUTETA
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foa 1
fopop, A fopop, b O

BbICOKMI ypOBEHb MMMYHUTETA
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CpeAHui ypoBEHb UMMYHUTETA




¢OpMMpOBaHMe nonynauynoHHOro MMMVHMTETa
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¢OpMMpOBaHMe nonynauynoHHOro MMMVHMTETa
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Tononorna cete KOHTAKTOB
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NMnaHbl
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@ Co3paTb NONYNALMOHHYIO MY/IbTULLITAMMOBYO MOAE/Tb
AUHAMUKN TPUNNa

@ CBa3aTb MoAe/ibHble OUEHKU MMMYHUTETA C AaHHbIMU
CepoNornyecknx nccnegoBaHmim 1 YPoBHAMM BaKLUMHaL MK

@ CmopennpoBaTb HECKO/IbKO NOC/IeA0BaATE/IbHbIX 3NNAEMNIA
N OLLEHUTb UX BANAHKME APYT Ha Apyra (3a CYET
bOpPMMNPOBAHNA UMMYHUTETA)
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