MOZE/VNPOBAHUE
COLLMANBHBIX
NMPOLLECCOB B
YCIOBUAX
NAHAEMAW

Bowvtyc AHTOH Muxannosuu, 1 kypc;

MoxaH Hukuta AMmutpuesny, 1 kypc;

MeHbkoBa AHacTacna MuxannosHa, 1 Kypc;
HayuHbin pykoBoauTens: CbiTHUK HaTtanusa Cepreer




OnddepeHUMnanbHble
YPAaBHEHUSA U TEOPUM
BEPOATHOCTMU - 3TO ABa
MHCTPYMEHTa nomMorawwme
MoaenumpoBaThb
pacnpocTtpaHeHUsa 3a6o0s1eBaHUM
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SIR epidemic trajectory




Mopaenb SIRS
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meduza

PocT yncna ymepwmx n notpebHOCTb B annaparax
NBJ1 B MockBe B COOTBETCTBUMU C HY/1IEBbIM CLeHapuem
(HeT caepXXuUBaHUA aNMaeMun) n cueHapuem A
(cnaboe caep)xuBaHue)

Moaenb SEIR

KOJTMHECTBO YMEPWWX NPU HYNIEBOM CUEHAPUU

* KONMUYECTBO KPUTUYECKHU BOJTIbHbLIX NMPU HYNIEBOM CUEHAPUU
eeee KO/TMMECTBO YMEPWUX NMPU CUEHAPUU A
KOMUMYECTBO KPUTUYECKU BOJIbHbLIX NPU CUEHAPUMU A




TakK)xe cyuectByeT mogenb MSEIR
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COVID-1S




. NccnepoBaHue cuctembl SIR
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S(7) — obuwee konuyecTso BocnpuuMYmnBbIX (susceptible),

[ (1) — oBwee konuyecTBo MHUUMPOBaHHbIX (infectious),
R(t) — obuiee konu4ecTso Bblaaoposeslunx (recovered or removed).

N - obwasn YncneHHocTb Nonynaunm

o [l — UHMeHCcuBHOCMb 3apaxeHus,
* ¥ — UHMEeHCU8HOCMb 8bI300opasenueaHus







NccnepoBaHue SR«
MOMOLLBIO A3bIKa
nporpaMmumupoBaHunS i
Python




Province/State Country/Region Lat 1/22/20 1/23/20 1/24/20 1/25/20 1/26/20 1/27/20 .. 3/28/21 3/29/21 3/30/21 3/31/21 4/1/21 4/2/21 4/3/21 4/4/21 4/5/21 4/6/21
NaN Afghanistan  33.939110 0 0 0 0 D 56294 56322 56454 56517 56595 56676 56717 56779
NaN Albania  41.153300 w 124134 419 47: 125157 125506 125842 126183 126531 126795 126936
NaN Algeria  28.033900 659600 ) ) ) 3 : 117192 7429 7 7622 117739
NaN Andorra 2.506300 ¢ 12010 2053 217 12286
NaN Angola .2027 873 ) ) ) 22063 22311
Vietnam
West Bank and Gaza
Yemen
Zambia

Zimbabwe .015438  29.154857 ) ) ) 36822 3683 3683 36882 368 36903

Province/State Country/Region Lat Long 1/22/20 1/23/20 1/24/20 1/25/20 1/26/20 1/27/20 .. 3/28/21 3/29/21 3/30/21 3/31/21 4/1/21  4/2/21 4/3/21  4/4/21  4/5/21  4/6/21

213 NaN si .52401 105.318756 0 0 0 0 0 0 .. 4469327 4477916 4486078 4494234 4503291 4511973 4520879 4529576 4538101 4546307

1 rows x 445 columns
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def exponentian_growth(t, I0, alpha):
return I@*np.exp(alpha*t)

res, _ =optimize.curve_fit(exponentian_growth, t, I)
10, alpha = res
10, alpha

In [24]: np.exp(alpha) - 1
(-4.196950660891156e-14, 1.000000000781605)
Out[24]: 0.22631035702992786

tt = np.array([@, T - 1])

II = Ie*np.exp(alpha*tt) In [25): gemma = 1/8
plt.semilogy(tt, Ih)

plt.semilogy(t, I, 'o")

]

plt.grid() In [27): R@ = 1 + alpha/gamma
pass RO
6x10° | Out[27]: 2,6320796120451524
4%10° - | In[ ]! | I
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