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AHAJIU3 CTATUCTUYECKHUX JAHHBIX aMOYJIaTOPHOTO JieYeHH s
COVID-19 no ropoay Upkyrtcky 3a 2020-2021 rr.

Annortanus. [TosBiaerne HoBol kopoHaBupycHol nHdpekun (COVID-19)
MTOCTABMJIO TIEPE/] CIICIIMAINCTAMH 3/IpaBOOXPAHCHHUS 33/1a4H1, CBSI3aHHbBIC ¢ OBICTPOM
JMAarHOCTUKOW M OKa3aHMEM MEIUIMHCKOI oMoy 00JIbHEIM. B HacTosee Bpems
MIPOJIOJDKACTCSA MHTEHCHBHOE U3YUCHUE KIIMHUUECKUX U MUIEMHOJIOTHYECKNX 0COOCH-
HOCTe#l 3a00J1€BaHMs, pPa3pad0OTKa HOBBIX CPE/ICTB €ro MPO(HMITaKTHKY 1 JicueHus [1-7].

Baxneiirryro posib B 00pr0e ¢ HOBOI KopoHaBupycHoit uadekiei (COVID-19)
MPEICTABISIOT OPraHU3alMOHHBIE MEPOIIPUATHUS NIPYU OKa3aHUU METUIIMHCKOM MOMO-
M TTIAIMEHTaM C YKa3aHHO narojorueii Ha amOyinaropaom srane. C ssaBapst 2022 .
B YCIIOBHSX pacripocTpaneHust HoBoro mramMmma SARS-CoV-2 oMukpoH oT™Medaercs
3HAYNMOE BO3PACTaHHE HArpy3KH Ha aMOyJIaTOPHOE 3BE€HO 3/IpaBOOXPAHECHUSI.

Bapuant oMHKpOH, HeCyInii MHOKECTBEHHBIC 3aMEHBI B S-0€JIKe KOPOHABH-
pyca, MOJIOBUHA U3 KOTOPBIX PACIIONIOKEHA B PELIEIITOP-CBSI3BbIBAIOIIEM JIOMEHE, 00J1a-
JlaeT HauBBICIIEH KOHTarHO3HOCTBIO cpean Beex BapuanToB COVID-19. Mcrounukom
nHpeKM ABIeTCS OOIBLHON YeTIOBEK, B TOM YHCIIe HaXOSIIIUICS B MHKYOalMOHHOM
nieproie 3adoneBanus, U OeccuMnToMHBINA HOocuTeh SARS-CoV-2.

Hosgas xoponasupycuas nagexiyst (COVID-19), Ber3BanHas BAPHAHTOM OMH-
KpOH, XapakTepu3yeTcsi 60o1ee KOPOTKUM HHKYOAIIMOHHBIM MEPHOIOM (B CpEeIHEM
3—4 cyToK).

[Nepenaua nH EKIMH OCYIIECTBISETCS BO3AYIIHO-KATICIBHBIM, BO3IYILIHO-TIBLIC-
BBIM M KOHTAKTHO-OBITOBBIM ITyTsIMU. Benymumm mytem nepenaunt SARS-CoV-2 sBis-
€TCsl BO3/IYIITHO-KaIeJIbHbIH, KOTOPBIN pealln3yeTcst IPH Kallljle, YMXaHu| U Pa3roBOpe.

BbIcokast KOHTarHO3HOCTb, HAIMYNE HECKOJIBKUX ITyTEH Mepeiaun HHPEKInH,
a TaKKe BO3MOYKHOCTh OECCUMIITOMHOTO HOCHTEILCTBA, 00YCIOBIUBAIOT ObICTPOE
pacnpocTpaHeHHe ITaMMa OMUKPOH .

Lenbro 1aHHOMN PaOOTHI SIBISIETCS aHAJIM3 CTATUCTUKK aMOYJIaTOPHOTO JICYESHHS
COVID-19, BblUnCIEHUE CPETHETO BPEMEHU JICUEHUS B OJUKIMHUKAX.

B crarbe onpezenena craTucTHUecKas KpuBast ISl KOJIMYECTBA BBI3OPOBEBIINX
MAI[MEHTOB B 3aBUCHMOCTH OT JUIMTEJIBHOCTH JIedeHus. [IpeioskeHs! rayccoBckas
U JIoOpeHIeBcKas (B pU3MUecKol TEPMHHOIIOTHH) alllPOKCUMAIMK CTATUCTHYECKON
KpUBOH. MeTO/JOM HaUMEHBIINX KBAJAPATOB OINpeJeeHbl KOA(QQHUIINEHTHI armnpoK-
cumMaruii. [Ipon3BeeHb! pacueTsl CpeJHEr0 BPEMEHH JICUCHHS B aMOYJIaTOPHBIX yC-
JOBUSIX, @ TAK)KE MOJTYYEHBI CPEJHHE 3aTPaThl HA aMOyJIaTOpPHOE JICUCHHE TPak/IaH
B ropoae Upkytcke.

m © Bopogsckuit A.B., T'ankun A.J1L., Koznosa C.C., 2023
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Abstract. The emergence of a new coronavirus infection (COVID-19) has
set health professionals tasks related to rapid diagnosis and medical care for patients.
Currently, intensive study of the clinical and epidemiological features of the disease
continues as well as the development of new means of its prevention and treatment.

The most important role in the fight against the new coronavirus infection
(COVID-19) is represented by organizational measures in providing medical care to
patients with this pathology during the outpatient stage. Since January 2022, under
the conditions of the spread of a new strain of SARS-CoV-2 omicron, there has been
a significant increase in the burden on the outpatient health care unit.

The omicron variant, carrying multiple substitutions in the coronavirus S-pro-
tein, half of which are located in the receptor-binding domain, has the highest con-
tagiousness among all COVID-19 variants. The source of infection is a sick person,
including one who is in the incubation period of the disease, and an asymptomatic
carrier of SARS-CoV-2.

The greatest danger to others is a sick person in the last two days of the incuba-
tion period and the first days of the disease. A new coronavirus infection (COVID-19)
caused by the omicron variant is characterized by a shorter incubation period (2—7
days, on average 3—4 days).

Transmission of infection is carried out by airborne, airborne and household
contact routes. The leading route of transmission of SARS-CoV-2 is airborne, which
is realized when coughing, sneezing and talking.

High contagiousness, the presence of several ways of transmission of infec-
tion, as well as the possibility of asymptomatic carrier, cause the rapid spread of the
omicron strain.

The purpose of this work is to analyze the statistics of outpatient treatment of
COVID-19, to calculate the average treatment time in polyclinics.

The article describes a study of the model of the spread of the COVID-19 epi-
demic among outpatient patients in Irkutsk. From the analysis of the statistics of out-
patient visits, a statistical curve was determined for the number of recovered patients
depending on the duration of treatment. Gaussian and Lorentzian (in physical termi-
nology) approximations of the statistical curve are proposed. The coefficients of ap-
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proximations are determined by the method of least squares. The analytical formula
for the average treatment time in the polyclinic is derived.
Calculations of the average treatment time in outpatient settings were made,
as well as the total costs of treatment of citizens in the city of Irkutsk were obtained.
Keywords. Mathematical modeling of epidemics, theoretical models of epidem-
ics, model of the spread of the corona virus, infection in hospitals, new coronavirus
infection, outpatient treatment of coronavirus.
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online 12 December, 2023.

Ha ocnoBe nomyuenHbix naHHbIX 3a 2020-2021 rr. moctpoena
cBOJHAs TabiHIa UCXOA0B aMOyJIaTOPHOTO JiedeHus 1o ropoay Up-
KyTcKy (Tabum. 1).

Tabmuma 1
Hcexoabl amOynaropHoro jgedenus 2020-2021 rr.
Hcxon Komuectso

Benoposnenue 206 116
JIeueHUe NIPepBaHo 375
JIeYEHHUE TIPONIOIDKEHO 75 442
Ha FOCIUTATU3ALIIO 8359
OO6mnwit uror 290292

Ha puc. 1 mpencraBieHa CTaTUCTHUKA MCXOJ0B aMOyIaTOPHBIX
MocenieHni nauqueHToB 1o ropoxy Mpkyrtceky 3a 20202021 rr. B 3a-
BUCHUMOCTH OT BpeMeHHU JieueHus1. 110 ropu30oHTalIbHONW OCH OTII0KEHO
KOJIMYECTBO JIHEW JeueHus. [10 BepTUKaIbHON OCH YUCIIO MALUEHTOB.
[NMuk mpuxosaIIHiics HA MEePBBIA JIEHb MOCEIICHUS TOJUKIUHUKA (Dop-
MaJbHO YUHUTHIBAET HE3a00JEBIIMX (30POBBIX) MoceTuTenel. B nanb-
HEHIIIeM YUYUTHIBaTh €ro He OyeMm.

OO6paboTaeM CTaTUCTUKY BBI3JOPOBICHUN MOCIE MOCEIEHUS 110-
JMKIMHUK 3a nepuon 2020-2021rr.

OyHKIWHS f{f) OMUCHIBAET KOJTMYECTBO BBI3JJOPOBIICHUI HA HHTEP-
BaJie dt, HOpMUPOBAHHBIE Ha 00111€€ KOJIUYECTBO BbI3I0POBEBIINX. YH-
Terpajl HOPMHPOBAH HA €UHUILY

0

ff(t)dt =1. (1)

0

Oynknus f(¢) mensiercs ot 1 10 0 npu u3meneruu t ot 0 g0 oo.
Oyukuuio f{f) onpenenuM U3 aHallM3a CTATUCTUKU aMOYJIaTOPHBIX MO-
cemenuii ¢ nuarsozoM COVID-19.

Jlanee Ha puCcyHKe 2 pe/IcTaBlIeHa CTATUCTUKA aMOYITaTOPHBIX TTOCEe-
LIEHUH ¢ KCXOJIOM — BbI3/I0pOBIIEHHE 110 ropoy Mpkyrcky 3a 2020-2021
IT. B 3aBUCIMOCTH OT BpeMeHH JieueHus. [1o ropu3oHTanbHOM ocH OTII0Ke-
HO KOJIMYECTBO JHEH Jieuenust. [1o BepTHKaIbHON OCH YMCIIO MAlMEeHTOB.
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Puc.2. Cmamucmuka amoynamopnwvix noceujenuii 20poo Upkymcek 2020-2021 2..
€ UCX000M — 6b1300pOGIeHUE

PaccmoTpuM pa3nuyHble BApHAHTHI aIIPOKCUMAIIMH CTATUCTHKY.

ANNPOKCHMALHA IayccoBoil (PyHKIHe

) =b, - exp <_ (t:ifl)z). 2)

[Ton6op xodddummentos b, c¢,, d, MO METONYy HaMMEHBIIMX
KBAJIpaToOB JIAET CJIEAYIONIME 3HaUeHus Kodddumentos b, =6871.39,
¢, =12.1595,d, =9.12369.

ANnpoxkcuManus JIOPeHeBoi GyHKIHeH
3)

B (3) koo dunuent ¢, COOTBETCTBYET IOJOKEHHUIO MAKCUMyMa
Gynkumu Ha ocu abeuuce, KOdQPUIUENT d, paBeH MOIYIIMPUHE pac-
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IPEJIETIEHUs Ha TOJTyBBICOTE, KOOPOUUMEHT b, COOTBETCTBYET MaKCH-
MaJIbHOMY 3HaUEHHIO (PYHKITUH.

[Ton6op koddduumnentos b,, ¢,, d, 10 METOly HAMMEHBIINX KBa-
JIpaTOB NPUBOAUT K CIEIYIOIIMM YHUCIOBBIM 3HAUYCHUSIM b2 =T7726.68,
c,=12.0259, d, = 6.02823.

8000 | .
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0 TN SEEw " ¢
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Puc. 3. Bapuanmbt annpoxkcumayuu cmamucmudecKux OaHHbBIX

Ha puc. 3 myHKTHpOM H300pakeHa KYyCOYHO-JIMHEHHAs aIpoK-
CUMAITUS CTATUCTHYECKUX JTAHHBIX, CHHSISI KPUBAs — alPOKCUMAITUS
rayccoBoil (pyHKLMEH, KpacHash KpuBas — aIlllpOKCUMAalUs JIOpEHIe-
BOH (hyHKIIMEH.

Pacuer cpemHexkBagpaTUYHOTO OTKIOHEHHUS (YHCIO OTCYETOB
J = 88) mpoBonuTtcs o popmyie (4)

J

P jlz (fakcn,i ~Sannp, i)z' (4)

i=1

JLst anmpokcuMaruu rayccoBoi pyHkuuei p = 617.39 wim no otHo-
LIEHUIO K MakcuMasibHOMY 3HaueHuto 8946 coctasisier 0.0690132 (6.9 %).

Jis anmmpokcumanmu JlopeHnieBckoit GyHKImen p = 454.19
WY TI0 OTHOILICHHID K MAaKCHUMaJbHOMY 3HaueHHIO0 8946 cocraBiser
0.05076 (5.1 %).

WuTerpan oT 1opeH1eBCKO (pyHKIIUKN paBeH

1

d, [1 + (’d”)z] [x/2 + tan”! cz/dz].

2

f = )
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Puc. 4. Hopmuposannwie n0penyeevl YyHKUUU CIAmMuCmuKu bi300p06iaeHUs
OonvHuuHOIl (uepHas) u amoynamopnoil (Kpacnas)

Jlanee nosny4aem, 4yTo HOpMUpOBaHHas Ha | TopeHLeBckas QyHK-
1M HE 3aBUCUT OT b,

© byt »
J(; @ = bzdz(ﬂ'/ 2 + tan Cy / dZ) (6)
dy

Ha puc. 4 npencraBiieHbl HOpPMUPOBAHHBIC JIOPESHIIEBHI (DYHKIINH,
MOJTyYEHHBIC TIPU alllIPOKCUMAIIUUA CTATUCTUKU BBI3AOPOBICHUS 0O0JIb-
HUYHOM [1] ¥ CTaTUCTUKYU BBI3IOPOBIIECHUS aMOyJIaTOPHOM.

CroumMocTh JieyeHHs

bnaronaps I'bY3 Upkyrckoit opaeHa «3Hak mnodera» oOnact-
HOW KJIMHUYECKON OONBHUIE, KOTOpas MpEeIoCTaBUiIa pa3pelieHue
Ha KCIIOJIb30BaHUE 00E3TMYEHHBIX CTATUCTUYECKUX JAHHBIX B IEJIX
BBITMIOJTHEHHSI HAYYHO-MCCIIEI0BATEILCKOM pabOThI M HANMCAHUS HAYY-
HBIX CTaTei, Mbl IMEEM B MCXOJHBIX JAHHBIX CTOJIOELI, OMMCHIBAIOIINI
CTOMMOCTb JICUEHHSI KaXJIOTO CJIydasi, YTO MO3BOJIUT HAM HPOHU3BECTH
CYMMapHBI€ 3aTpaThl Ha JICYEHUE TPaXK/IaH.

YMHOXHM YHCIIO BBI3IOPOBEBIINX MAIIMEHTOB N HAa CTOMMOCTb
OJIHOTO JIHA JieueHus () Ha BpeMs JieueHus t U Ha QYHKIIMIO pacipee-
nenus f(t) u uarerpupyem ot 0 10 .

[Homyuum popmyiy (7)

5 = NO(), (1) = ftf(r)dr. )
0

Jlns nopeHneBoit pyHKIMU pacpeiesieHns: HHTErpasl pacXoAuT-
csi. OIHAKO, YYUTHIBAs KOHEUYHOCTh CTATUCTHKHU BBI3JOPOBIEHUI IO

BpPEMEHH, UHTETPa MOKHO 00pe3aTh CBEPXY.
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Boruncnum (7) ¢ yuetom obpesanus g (8)
g

() = f tf(f)dt. (3
0

Tornma mIoTHOCTH BEPOSTHOCTH BBI3IOPOBEBIIUX I10 JHSIM Jieue-
Hus (GyHKIUS pacupeneiacHus f{¢): Ipu TOCIUTATN3ANAX — YepHas,
amMOyJaTopHOe JieueHrue — KpacHasi KpuBas (puc. 4).

BeposTHOCTE BBI3IOPOBETH 3a ¢ JHEH (Takke 0e3 00pe3aHus UH-
Terpaia) Ha puc. 5.

1.0 T
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Puc. 5. Bepossmuocme 6v1300posienus 3a t onei
(maxoice b6e3 oopezanus unmezpana)

A 3aBUCHUMOCTH MAaTEMaTHYECKOTO OKHMJIaHUS OT OOpe3aHus
(puc. 6)
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20: /
]/

15¢
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Puc. 6. Beposmnocmeo 6v1300posienus 3a t oneil
(maxoice b6e3 oopezanus unmezpana)
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U ecnm o6pesath 110 uncny auei nabmonenus g, = 182; g, = 88,
to moayuum (t); = 17.816; (1), = 15.643

IHosryuenne popMyJibl 1151 CpelHEr0 BpeMeHH JieYeHusl
¢ o0pe3aHueM MHTerpaJia
OTMmeTuM, 4TO pa3in4HbIE TEOPETUYECKHE MOJIEIH SIHIEMHUH
KOoBUI-19 B mocneaHee BpeMsi paccMaTpuBaluCh B padorax [2—7].

g g
1 tdt
= = —_— —_— 9
(1) fzf(z)dz DAf — ©)
) 0 1+ (7)
3nech
A=n/2+tan" ¢/ D, (10)
tan' c/=Darctgc/D. (11)
3aMeHa epeMeHHbIX
t—c
o T t=c+ Dx — dt=Ddx,
8¢ 8¢ 8¢
g D D D
IJ’ tdt _1f (c+Dx)dx_cf dx +Df dx? B
DA 1+(t—_c)2_A 1+x2 A) 1+x2 24) 1+2
0 D D D D
g—¢ g—-cC
¢ a)bp D D _
—Ztan Ix c +ﬂln(1+x2) e =
D D
2 2
Cliant (E2€ Gy L L, [P0
A[tan ( D ) + tan (D)] + 2Aln iz | (12)

B nepByto kBaznpaTHy0 CKOOKY 100aBUM 7 / 2 U BbIUTEM 7 / 2,
II0CJIE YETO BBIAETUM OYKBY C

1 (gc
/2 —tan ( n )
7/2 + tan"' ¢/D

(tY=c—c

D D* + (g—¢)?
+ =) In 5 . (13)
2[r/2 + tan"' ¢/D] D* +¢?
IIpu g > ¢, D nonyyum
g
ty=c+ [ . 14
(B=c 2[x/2 + tan"!¢/D] nD2+02 (14
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Taxk xak

. (& ¢ T
lim tan” (>—) == (15)
g— o D

CDOpMy.TIBI BCPHBI KaK JJIA FOCHI/ITaHI/IfSaI_[I/Iﬁ, TaK U 4JId aM6y.]'Ia-
TOPHOTI'O JICUCHUA.

BriBoabI
B pesynbrare nmpoBeeHHOTO aHAIM3a CTATUCTUYECKHUX JAHHBIX
1o aMOyJIaTOpHOMY JiedeHuto 1o ropoay Mpkyrcky 3a 2020-2021rr. ¢
WCII0JIb30BAHUEM JIOPEHIIEBOM aNMpOKCUMAlMU CTaTUCTUYECKUX JIaH-
HBIX TIONTyueHa popMyIia sk CPETHETO BPEMEHHU JICUCHUSI:

D’ +(g-o)’
= 4+ — -
(ty=c 2Aln i l (16)
_ .. 1(8°€¢ -1
A =tan (D )+tan ¢/ D. (17)

3mech ¢ u D KOHCTaHTHI JIOPEHIIEBCKOTO pacnpeaenenus (¢, u D),
a g — KOHCTaHTa 00pe3aHusi HHTerpaja (CTATUCTHKH) B THSX.

brimu onpenenensl cpeanue 3atpaThl O Ha aMOyJIaTOPHOE JIeue-
HHE OJIHOTO MallMeHTa B pacyeTe Ha oAuH AeHb O = 569,8 p.

Cpennee BpeMs JICUCHHS B aMOYJIATOPHBIX YCIOBUAX 15,6 mHEi.

YMHOKHB CTOMMOCTH OJHOTO JIHS JICYCHHS Ha CpelHee Bpems
JICYEHUs] U Ha YHCIIO BBI3IOPOBEBIINX, MOXKHO MOIYYUTh CYyMMapHBIE
3aTpaThl Ha JICYEHUE FPAXKIAH.
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