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Annomayusn. ViccienoBaHue HANpaBlIEHO Ha pELICHUE aKTyaJlbHOM 3aJaud COBPEMEHHOCTH —
[IOJIy4E€HUE HOBBIX 3HAHUM O BIMSIHUU Pa3IMUYHBIX (DAKTOPOB HAa SMHUIEMHOIOTMYECKYI0 CUTYaIUIO B
peruone. B pabore npennpuHATa IMONBITKA BBISBICHUS BO3MOXKHOM CTaTHMCTUYECKOM 3aBHCHMOCTH
SMHUAEMHOJIIOTUYECKON CHUTyalli B PErHOHE WCCIEIOBAaHHA W METEOPOJIOTHUECKUX (PakTopoB
(temmeparypbl  Bo3ayxa). [l pemieHMs LenM  UCCIENOBAaHUS aBTOPOM IPHUBJIEYEH apXUB
MHCTPYMEHTAJIbHBIX HAOMIOJEHUH ¢ ceTH MeTeocTaHuuii PocruapoMera u opUIMANBHON CTaTUCTHKH
MunnctepctBa  3apaBooxpaHeHuss — Poccmiickoit ~ ®Depepammu. B mpomecce  mpoBeaeHUs
HCCIIEIOBAHMS BBIIIOJHEH AaHAJIU3 BPEMEHHBIX psA0B 3a00JIeBa€MOCTH HOBOW KOPOHABHUPYCHOM
undpekuueir SARS-COV-2 u ps10B METEOPOJIOTHIECKHUX TapaMeTpoB. Hapsmy ¢ psgaMu 0 YMCIEHHOCTH
3a200J1€BIINX ObUIM IPUBJIEYEHBI JaHHbIE 110 KOJUYECTBY MOATBEPKICHHBIX cllyyaeB cMepTeit oT SARS-
CoV-2. ABTOpOM BBISIBICHBI CTaTHUCTHUECKHE CBS3M MEXJAy IOKa3aTelsIMH 3a00J1eBaeMOCTH
KOpoHaBUpYCHOM MH(ekuueil B PecniyOnuke Tartapcran u temneparypoil Bo3ayxa. VHKyOaroHHbIN
nepuoj 3ab0JieBaHUsl yYTEH aBTOPOM IYTEM CIBUIAa HCXOJHBIX PsIOB OTHOCHTEIBHO JPYr Apyra.
OOnapyxeHO Hanuuue BpeMeHHOro dddekra 3ama3apiBanus 3aboneBaemoctn  SARS-CoV-2
OTHOCUTEJIPHO H3MEHEHUH TeMIlepaTypbl BO3AyXa, JaH aHalu3 [OJYYEHHBIX pPE3yJbTaTOB.
[IpoBeneHHbIE aBTOPOM pacueThl YKa3blBAIOT HA HAJIWYME CTAaTHCTUYECKHM 3HAYMMOW CBSI3U YHUCIIA
BBISIBJICHHBIX CIy4yaeB C CpEIHECYTOYHOM TeMmImepaTypod BO3[ayxa, IMOJy4YeHa pPEerpecCUOHHast
3aBUCUMOCTh TaKOW 3aBHCUMOCTH. J{OCTOBEpHOCTHh TOIYYEHHBIX pPE3yJbTaTOB OOYCIOBICHA JJTMHOM
HAaKOIJICHHBIX PsJIOB, KOTOpas BKIIOYAaeT B ce0s eXeJHEBHblE JaHHBIE 110 3a00JIeBa€MOCTH
MIPOIOJKUTENBHOCTRIO B 1 roj. HeompeneneHHOCTh B psiiax MCXOJHBIX JTAHHBIX METEOPOJIOTHYECKOM
CTATUCTMKM  MOXET  ObITb  OOBSICHEHA  BBEAGHHEM M IOCICAYIOIUM  YCHIICHHEM
IPOTUBOANIUAEMHUONIOTHUecKuX Mep. MccnenoBanne MoxeT ObITh NMPOJOKEHO MO MEpe yBETHMUYCHMS
JUTMHBI PSAZIOB M PacIIMpPEHHs OXBaTa PacCMaTPUBAEMBIX (DAKTOPOB.
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Abstract. The study is aimed at solving an urgent problem of our time — obtaining new knowledge
about the influence of various factors on the epidemiological situation in a particular region. An attempt
was made to identify a possible statistical dependence of the epidemiological situation in the study region
and meteorological factors (air temperature). To achieve the purpose of the study, the author used the
archive of instrumental observations from the Roshydromet network of meteorological stations and
official statistics of the Ministry of Health of the Russian Federation. In the course of the study, an
analysis was performed of the time series of the incidence of the new coronavirus infection SARS-CoV-2
and the series of meteorological parameters. Along with the series on the number of cases, data on the
number of confirmed deaths from SARS-CoV-2 were involved. The author revealed statistical
relationships between the incidence of the coronavirus infection in the Republic of Tatarstan and air
temperature. The incubation period of the disease was taken into account by shifting the initial series
relative to each other. A temporal delay in the incidence of SARS-CoV-2 relative to changes in air
temperature was found; analysis of the results obtained is provided. The author’s calculations indicate a
statistically significant relationship between the number of detected cases and the average daily air
temperature; a regression dependence was obtained. The reliability of the obtained results is due to the
length of the accumulated series, which include daily data on the incidence for a period of one year.
Uncertainty in the series of initial data of meteorological statistics can be explained by the introduction
and subsequent strengthening of anti-epidemiological measures. The study can be continued as the series
length increases and the coverage of the considered factors expands.

Keywords: coronavirus infection, SARS-CoV-2 virus, meteorological factors, air temperature,
statistical dependence
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Beenenue

2020 rom HaBcerJa BOWJET B MCTOPHIO KAaK TOj, OXapaKTEpU30BABIIMKN ceOs MaHIACMHUEH,
oxBaTmBIIEH Bech 3emHOM map. Bupyc SARS-CoV-2, wmu COVID-19, kortopsiii Obu1
3aukcupoBan B koH1e 2019 — nagane 2020 r. B Kutae, 32 oueHb KOPOTKUH CPOK pacripoCTpaHUIICs
o BceM Hamed IuiaHere. DTOT BHUPYC OTJIMYAETCS OT BCEX JAPYTHUX HE TOJBKO OBICTPOTOM
pacrpoCTpaHEHMs, HO U TSKEJIbIM T€UeHHEM OOJIE3HHU, OCIOKHEHUSIMH U BBICOKOM CMEPTHOCTHIO.
Ha nauvano ¢despans 2021 r. B mupe 3apeructpupoBaHo 105 MiIH ciyyaeB 3apak€HUsS BHPYCOM
SARS-CoV-2, 58,6 MnmH uyen. BeI3AOpOBENO, 2,3 MJIH 4Yel. MOrHOJIO OT JJaHHOTO BHpYyca.
Ha teppuropuu Poccuiickoit ®@enepannn 3aduxcupoBaHo 3,89 MIIH 4ell. 3apa3vBIIMXCS, U3 HUX
3,38 MiH  BbI3AOpOBENo, 74520 ciydaeB 3aBEpUIMIIUCH JIETAIBHBIM MCXOJOM. Teppuropus
PecnyOonmukn Tarapcran Taxke mojaBepriachk 3apaxeHuto BupycomM SARS-CoV-2. 3necek Obuio
3apeructpupoBano 15790 3apaxenuid, 12234 Boi3nopoiennii u 270 netanbHbIX UCX010B. Tak Kak
JaHHBIA BUPYC SIBJISIETCS OTHOCUTEIBHO HOBBIM, MO0 M3YYE€HHBIM, MHTEPEC K HEMY BO3pacTaer
C KaXJIbIM JTHEM.

[lenbto JaHHOTO MCCIIEAOBAHUS SBJSIOTCS aHAIM3 U O00OOIIEHHE MaTepUalIOB, KacarOIIUXCs
BIMSIHUA ~ KIMMAaTHYECKUX M METEOPOJIOTMYECKUX  (PAKTOpOB  OKpyXkammed cpensl Ha
pacnpoctpanenue Bupyca SARS-CoV-2 B Tarapcrane B mepuoy ¢ 1 mapra 2020 r. mo 1 ¢eBpais
2021 r., B HETUIIMYHOE BpeMs JJIs PaCIpOCTPAaHEHUS M Pa3BUTHS BUPYCOB Ha HAILIEH TEPPUTOPHH.

MarepuaJjbl 4 METOABI HCCJICIOBAHU I
Jlig aHanu3a BO3MOXKHOTO BIIUSIHUSL YCJIOBHM OKpY’Karolled cpelbl Ha pachpoCTpaHEHUE
Bupyca SARS-CoV-2 B TatapcTane ObUTH MCIIOIE30BaHBI CIIEAYIONIAE IMITUPHUECKUE TAaHHBIE:
— CYTOYHbIE JaHHbIE O MOJATBEPXKIEHHBIX CIy4asx HH()UIMPOBAHMS HACENEHHs BHPYCOM
SARSCoV-2 [1];
— CYTOUHBIE METEOPOJIOTUYECKUE TaHHBIE C METEOPOJIOrnYeckor ctanuyu Kaszanp-onopHas.
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B wuccrenoBaHMM UCHONIB30BAINCH CTAaTHCTUYECKHUE METOABI O00paOOTKH JAaHHBIX U
rpau4ecKoro MpeACTaBiICHUsT Pe3yIbTaTOB C MOMOIIBI0 IporpaMmHoro nakera Microsoft Office
Excel.

PesyabTaTsl 1 HX 00CyKaeHHE
B nanHoii pabGoTe HCHONB30BAIUCH JIaHHBIE ONEpaTUBHOrO ImTaba MO KOHTPOJIIO
pacmpocTpaHeHus: KOpoHOBHpYcHOH wuH(peknuun B Pecrybnmke Tarapcran 3a Bech TEpUOJ
mouuTopunra ¢ 30 mapta 2020 r. mo 1 ¢eBpans 2021 r. OHu npeacTaBIsOT cOO0H HAKOUTEIbHBIN
ps1 YKcTIa 3apa3uBIIMXCS KOPOHABUPYCHOM MH(EKINEH ¢ MHTEpBaJIoM B 5 aHel (puc. 1).
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Puc. 1. Cratucruka pazBurus manaeMun kopoHnasupyca Covid-19 B Pecrybmuke Tatapcran
Fig. 1. Statistics on the Covid-19 coronavirus pandemic development in the Republic of Tatarstan

[Ipu mpoBeneHNM aHaIM3a 3HAYEHUH MCXOJHOIO psifa ObUI BBISIBJIEH €KEIHEBHBIM MPUPOCT
3abosneBanus BupycoM SARS-CoV-2. [lunamuka ciryyaeB 3apa)keHUs1 KOPOHABUPYCHON MH(eKIren
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Puc. 2. JIlunamuka ciy4aeB 3apakeHUs1 KOpOHaBUpYyCcHOH nHbeknuei B Pecniyonuke Tarapceran B 2020 r.
Fig. 2. Dynamics of the coronavirus infection cases in the Republic of Tatarstan in 2020

[Ipu BHINOTHEHUH CTATUCTUYECKOTO aHaIM3a KaueCcTBa MCXOJHBIX JAHHBIX Ha OJTHOPOAHOCTh
HaOJI0AaeTCs Pe3KUil pocT ymrcia 3a00JIeBIINX BO BTOPO mosnoBuHe nexadps 2021 r. (puc. 2). 3o
MOJKET OBITH CBSI3aHO C yBEJIIMYEHHEM KOJIMYECTBA C/IaBAEMbIX TECTOB B JIAOOPATOPHSIX B CBA3M C
MPEJCTOSIIMMU HOBOTOTHUMH Ipa3AHUKaMu. Tak, ceTh MEIUIIMHCKHX JIAOOpaTOpUil MOATBEPKIAET
uHpopmanuto o ToMm, uro koiuuectBo [IIIP TecroB nHa Covid-19 Ha HHOCTpaHHOM s3bIKE
YBEJIMYUIIOCH BO BTOPOW IOJIOBUHE J1€KaOps, YTO OOYCIIOBJICHO YMCIOM JKEIAIOLUX BBUIETETH 32
pyoex [2; 3].
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Puc. 3. BpeMeHHO#1 X0/1 KOJTMYECTBA BBISBICHHBIX ClyuacB 3apaxkenus Covid-19 u cpenHecyTouHO# TeMmepaTyphl
Bo3yxa B mepuos 30.03.2020 r. — 1.02.2021 r. B Pecnyonuke Tatapcran
Fig. 3. Time course of the number of the Covid-19 detected cases and the average daily air temperature
in the period 30 March 2020 — 1 February 2021 in the Republic of Tatarstan

CoryacHO JaHHBIM pHC. 3, B TIEpUOJ ¢ KOHIIA anpens 10 kKoHua Hosops 2021 r. Habmrogaercs
BBIPOKEHHAs] 0OpaTHasi 3aBUCUMOCTH (0OpaTHBIA XOJ) BH3YaJHM3HMPOBAaHHBIX Mokazartenei. OmHako
BU3YQJILHO BBIENsiEMble NMUKU Ha rpaduKax UMEIOT CMELIEHHE MO Ocu Jar. Takas OCOOCHHOCTh
B3aMMHOI'0 X0/1a YKa3bIBA€T HA HEOOXOJUMOCTh aHAIM3a PACCMATPUBAEMOM CBSI3U C YUETOM HATUYHS
BO3MOYKHOT'O 3ama3ibIBaHus 3a00J1€BaEMOCTH OTHOCUTENBHO X0/1a TEMIIepaTyphl BO31yXa.

JIJ1s1 BBISIBJICHUSI CTATUCTUYECKOU CBS3U
Koa¢pduumeHTsl TMHEHHO KOPPEILIH PSIOB CpeaHei

D 1 MEXIY BpEMEHHBIMU psgamu
CYTOYHOU TeMIIepaTyphl BO3IyXa U CpeIAHEl 3a00JIeBacMOCTH o o
sipycom SARS-COV-2 3a00JIeBA€MOCTH M CpeIHEH  CYTOYHOM

Coefficients of linear correlation between the series of TEMIICPATYphl  BO3/yXa OBLIM PacCUMTAHBI
average daily air temperature and average incidence KOO(DPUIIMEHTHI ~ JTUHEHHON  KOpPENSIuu

of SARS-CoV-2 [Mupcona. [{ns MUHUMH3AIUH TOTPEITHOCTEN

K03 HULIHEHTHI KOppEALU

3anaspBaHue, JIH. r pPacCUMTHIBAIIUCH Kak JUTS
CUHXPOHU3UPOBAHHBIX PSIJIOB, TaK U PSJIOB CO

0 —0,63 CABUTOM  (3ama3plBaHWEM), Korjga  JUIst

150 :83? pacyeta KOI(P(OUIMEHTOB KOPPEISIIIUN  PSIJT

15 70:82 3HAYEHHI 3a00JIeBa€MOCTH TPUMEHSJIICS C

20 08 3anazaeiBaHueM S, 10, 15, 20, 25, 30 cyt. 910

25 076 CBS3aHO C HAJIMYMEM WHKYOAI[MOHHOTO

30 20,72 nepuoAa 3a00yieBaHUS YENOBEKa BUPYCOM

SARS-CoV-2. lIpencraBneHHbIe B TaOIUIE
pe3yabTaThl YKa3bIBalOT Ha CYLIECTBOBaHME HaubOoyiee TECHOM CBA3M YKa3aHHBIX pAIOB IpU
3ana3apiBaHuu B 15 cyt. (r=0,82), uro siBisieTcs ciaeACTBUEM HaJIM4YWs MHKYOAllMOHHOTO Mepuoja
3abosneBanus. Kak BUIHO U3 TabmuIbI, KOA(QPHUIMEHTH KOPPEIALUN UMEIOT OTPUIIATENIbHBINA 3HAK,
YTO CBUIETEIBCTBYET O MPOTHUBO(A3HOM XapaKTepe YCTAaHOBJIEHHOM CBSI3U: TeMIlEpaTypa BO3ayxa
pacreT, 3a00J1€BaeMOCTb CHU)KAETCS.

JocTOoBEpHOCTH pe3y1bTaToOB
[IpunsaTbie 171 cIEep)KUBaHUS TAHAEMUU MEphI MPUBEIU K JIOKAJTBHBIM, PETHOHAIBHBIM U
rI100aNbHBIM TIOCTEACTBUAM, MUMEIOIIUM KaK OTPHIATEIbHBIA, TaK M TMOJOKUTEIBHBIA XapakTep
C ONPECIICHHBIM BpeMeHeM neucTBUs. C OJHOW CTOPOHBI, PE3KOE COKpAIIEHUE 3KOHOMUYECKOU
JESATEIbHOCTH YAYUIIUIO COCTOSIHUE OKPYXKArOUIEH Cpe/ibl U B OMPENIETICHHON Mepe MOBIMSIIO HA
3eMHYIO KJIMMATHYECKYIO cucteMy [4].
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JlOCTUTHYThIE TIO3UTHUBHBIE PE3YyJbTAaThl B PACIPOCTPAHEHUH KOPOHABUPYCHOH HH(pEKIHUu
OoOyCNOBWJIM HapylleHHE OIHOPOJHOCTH psifa 3a00JIeBa€MOCTH, YTO HECKOJBKO CHIKAET
JIOCTOBEPHOCTb IOJTYYEHHBIX PE3YJIbTAaTOB.

JlJis mocTpoeHus CTaTUCTUYECKOW MOJENM 3aBUCUMOCTH MEXIy YHCIOM 3a00JIeBIIMX U
TEeMIepaTypoil Bo3ayxa ObUI BBIIIOJHEH pacueT mapamMeTpoB ypaBHeHHs perpeccun (puc. 4). [Ipu
WCIIOIb30BaHUM BCEro HaKoIieHHOTo psga naHHblXx (30 mapra 2020 — 1 despans 2021r.)
YpaBHEHUE PETPECCUN UMEET BU/]L

y=-1,707x+65,6;
R*=0, 41,
r7ie Y — BBISIBJICHHAs 3a00JIeBaeMOCTh (UeI/ICHB), X — CpeHecyToUHas TemiepaTypa Bosayxa (°C).
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Puc. 4. PerpeccuoHHas 3aBUCUMOCTB KOJIMYECTBA BBISIBIICHHBIX CiTydaeB 3a0oneBanus BupycoM SARS-CoV-2 u
CpellHE! CyTOYHOM TeMIIEpaTyphbl BO3yXa C CHHXPOHHBIMU pslaMu
Fig. 4. Regression dependence of the number of the SARS-CoV-2 detected cases and the average daily air
temperature with synchronous series
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Puc. 5. PerpeccuoHHas 3aBUCUMOCTh KOJIMYECTBA BBISBICHHBIX CilydaeB 3abosieBanus Bupycom SARS-CoV-2 u
CpemHel CyTOYHOH TeMIlepaTyphl BO3yXa ¢ 3ama3IbiBaHuEM psijia 3a00JeBaeMoCTH Ha 15 cyT.
Fig. 5. Regression dependence of the number of the SARS-CoV-2 detected cases and the average daily air temperature
with a 15-day delay in the incidence series

Kak BUAHO M3 HaHHBIX pHUC. 5, PErpecCHOHHAsl 3aBUCUMOCTh IpPU MCHOJIB30BAHUU psizia
3a005IeBaéMOCTH C 3ama3jiblBaHueM Ha 15 cyr oOecneunBaeT Oojiee JOCTOBEPHBIM pe3ynbTar,
YTO MIOATBEPIKIACTCS BEICOKMM Kod(duImenToM netepMuHamiy R%. TakuM 06pasoM, ypaBHEHHe,
XapaKTepU3YIOIIee CBsI3b 3a00JIEBAEMOCTH C TEMITEPATypOl BO3/1yXa, MPHOOPETAET BU

= —2,16x+73,36,
r7ie Y — BhIsIBIICHHAst 3a001€BaeMOCTh (Yell/IeHb), X — CpeIHeCyTOUHas Temreparypa Bozayxa (°C).
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BriBoaBI

1. HecMoTpst Ha HEOAHOPOAHOCTh BO BPEMEHHOM psizie 3a0oseBaeMoctu Bupycom SARS-CoV-2,
OOYCIIOBJIIGHHOW TPHHATHEM MeEp O HEAOMYIICHUIO pachpocTpaHeHuss WH(eKmu, Halmomaercs
CTATHCTUYECKH 3HAYMMAsl CBSI3b KOJIMUECTBA BISABICHHBIX CIY4aeB CO CPEIHECYTOYHOM TeMIeparypoi
BO3yXa.

2. B pe3ynbpTaTe McCleNOBaHUS BBIABIEHA B3aWMOCBSI3b MEXAY pAJaMU CPEAHECYTOYHOM
TeMIIepaTyphbl BO3/1yXa M YHCIOM BBIIBICHHBIX CllydaeB 3a0oseBaHus. Hawmnmyuiiee coriacoBanue
MEXIy JaHHBIMU psaMu HaOJI01aeTCs MPH 3alla3/IbIBAHUH BBISIBICHHBIX ClydaeB 3a00JeBaHUs Ha
15 cyT, 4TO MOATBEP)KAAET HATMUYKME MHKYOAIMOHHOTO nepuoaa Bupyca SARS-CoV-2.

3. Tlomydyena perpeccuoHHas 3aBUCUMOCThH 3abosieBaeMoctu BupycoM SARS-CoV-2 ot
TeMIIepaTypbl BO3yXa.

4. BolsiBeHa CE30HHOCTH 3a00JI€BaHMUs, T.€. BCIJIECK B OCEHHE-3UMHUN IEPUOI.
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