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HoBasi xopoHaBHpycHasi ITHEBMOHHS OBICTPO PACHPOCTPaHHUJIACH MO BceMy MUPY. BceMupHas opraHmsanus
3/IpaBOOXpaHeHNs IoauepkuBasia, uTo KopoHaBupyc SARS-CoV-2 nepegaercss B OCHOBHOM MeXXy JIOJAbMHU, HAXO-
JUSNIMUCS B TECHOM KOHTaKTe APYT ¢ JAPYroM, a Takxe B cjydae IPUKOCHOBEHHS K 3apa’keHHBIM IOBEPXHOCTSIM
¢ MOCJIeIyIONIM KacaHUeM TIJia3, Hoca MM pTa 6e3 IpeIBapUTeTbHON OUHCTKU PYK.

B03MOXHBIMU IIOCTOSIHHBIMU HCTOYHHKAMY PACIPOCTPAHEHUSI BUPYCa MOTYT OBITh GOJIbIINE CKOILIEHUS 60JIb-
HBIX B TOCIUTATAX TPU HeCOOJIofeHNH TpeGOBaHUN opraHu3aiuu (HyHKIMOHUPOBAHUS JIeueGHOTO YUpesKIeHUs.
B ciydae aBapumitHOTO BBIGpOCA BHPYCCOAEPIKAILEro a3po30JI U3 TAKOTO YUPEKIeHUS MeTeoPOJOIHIecKie YCIOBUSI
MOTYT CTaTh KJIIOYeBBIM (PAaKTOPOM, BJIHUSIOIUM Ha pacHpocTpaHeHue Bupyca. Hamu 6blia pazpaboTaHa mporpamMma
MaTEMATUYeCKOr0 MOJEJHMPOBAHKS BO3MOKHOTO PACIIPOCTPAHEHHS IATOTEHHBIX MpHMeceil B aTMocdepe BOKPYT KO-
BH/IHBIX TOCIHTAJEN C YIeTOM Pa3JINYHbIX MeTEeOPOJOTHUECKUX yCIoBHil. [IpoBemeHbl pacuersl, OCHOBAHHbIE HA HC-
[10JIb30BAaHUM COBPEMEHHBIX MeTO/I0B pelIeHHs cucTeMbl AuddepeHInaTbHbIX YPaBHEHN IOIPAHNYHOTO CJI0ST aT-
Mocepbl, KOTOpble aJalITHPOBAHDI JJIs1 OIMICAHUS PACIIPOCTPAaHEHHs BPEIHbIX aTMOC(hEpHBIX IpuMeceil HaJl peayb-
HBIM CJIOKHBIM pesibepoM MECTHOCTH C Y4eTOM TOPOJCKOIl 3acTPONUKH Pa3iNYHOIl 3Ta’KHOCTH, JIECHBIX MaCCHBOB,
BOJJ0EMOB, U3MEHSIONINXCS MeTEOPOJTOTMYECKUX YCIOBHI M MHOKECTBa JIPYTUX (HaKTOPOB.

[IporpaMMa MoskeT OBITh HCIOJIb30BaHA [JIsI OLIEHKH PICKAa U YIpo3bl PACIpOCTPaHEHUsI BHpyca IPU IIepe-
PO IINPOBAHUY TEPATIEBTUYECKOTO JIeUeGHOTO YUpeK/IeHNS B KOBUJHBII TOCTIUTAD.

Kniouesvie croea: SARS-CoV-2, pacnpocTpaHeHre BHpyca B aTMocdepe, MaTeMaTHueckoe MOJeMpPOBaHUE;

SARS-CoV-2, viruses, propagation in the atmosphere, mathematical simulation.

BBeaenne

B Hacrosmee BpeMs Tpejroiaraercs, 4To Iiepe-
Jlada BUpyca ¢ aTMoc(epHBIM aspo3o0JieM HpPH OIpeje-
JIEHHBIX YCJIOBIAX UTPAaeT BaAXXHYIO POJb B €r0 Pacipo-
crpanernu [ 1—3]. BO3 npusHamia, 9T0 «HeJIb3sI UCKJIIO-
YUTh BO3MOKHOCTb TaKoil mepenaun BuUpyca» [4—6].

Ilepegaua Bupyca BO3AYNIHO-KANEIbHBIM IIyTeM
TPAIUIIMOHHO OIpe/esisieTcsl KaK BibIXaHue WHOEKIH-
OHHBIX a3p030Jieil, WIN <«KalleJbHBIX sIIEP», Pa3MepoM
MeHee 5 MKM B OCHOBHOM Ha paccTOSHHUH He 6oiee 1—
2 M oT MHUINPOBAHHOTO 4YejoBeKa. TeM He MeHee
CYIIeCTBYIOT y6eNTebHbIE [OKa3aTelbCTBa, TOITBEP-
JKIATolINe Tlepeady Mo BO3AyXy Ha GOJBIINE PacCTos-
HHUS MHOTUX PeCHHPATOPHBIX BHPYCOB, BKJIOYAs KOPO-
HABUPYC TSKEJIOTO OCTPOTO PecUpaTOPHOTO CHHIpOMa
(SARS-CoV-2) [7]. [dauuble 1a60paTOPHBIX HCCJIEL0-
BaHmii nokasanu, 4to Bupyc SARS-CoV-2 MoskeT ocTa-
BaTbCsl AKTHUBHBIM, HaXOJsChb B BO3JIyXe B TeuyeHHE
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piuteabHoro BpeMenu [8]. Tlepmoj cHUKeHUST KOHIIEH-
Tpauuu kopoHasupyca SARS-CoV-2 B aBa pasa B aspo-
3ot coctaBister 2,7 4 [9]. OcHoBHBIE cITOCOGHI TIepe-
a4l PeCHMPATOPHBIX BUPYCOB — MpaIMoil, mpu usn-
YeCKOM KOHTaKTe MeKAy JIIOJAbMU, W HENpsIMOii, TpH
KOHTaKTe C 3aTPS3HEHHBIMH MTOBEPXHOCTIME WJIN TIPel-
MeTamu ((pOMUTBI) UK MO BO3AYXY Yepe3 3arpsA3HeHHbIE
a3p030Ji1, KOTOPbIe MOTYT HAXOJIUTHCS BO B3BEITEHHOM
cocrogunn [10, 11]. Taa SARS-CoV-2 B mepBblit TOA
TmaHeMun 60JIBIIOe BHUMAHNE YAEJII0Ch (POMUTHOMY
MyTH Tepefadyd u TpoOjieMe OYUCTKU ITOBEPXHOCTEI .
Opnnako, ckopee Bcero, COVID-19 peske pacrpocTpa-
HIeTcd KOHTAKTHBIM [12], WeM BO3IyNTHO-KATIE€JbHBIM
mnyrteM [13]. Ony6snKoBaHO MHOTO cTaTeil, NOCBSIIEH-
HBIX Takoil mepenaye SARS-CoV-2 B mJI0X0 BeHTH-
JIpyeMbIX ToMemienusix [8, 14, 15], rae miogum MoryT
MPOBOANTh AnuTebHOe BpeMa [16]. VcciemoBaHmuii,
JTOKa3bIBAIOIINX, YTO YeJOBEK MOJKET 3apas3uTbCs BHE
noMelnenus, Her. OJHAKO eCThb HCCJIeOBAHUS, OCHO-
BaHHbBIE Ha OTCJIEKUBAHUU KOHTAKTOB C 3a00JIEBIIIMII,
MMOKa3bIBAIONINE, 4TO BeposdTHOCTh mepenaun COVID-
19 B 3akppiToM mnoMemnieHuu B 18,7 pasa Bbllle, 4eM
Ha OTKPBITOM Bozayxe [17, 18].

C yuetom Toro, uro Bupyc SARS-CoV-2 MoskeT 1071~
roe BpeMst (4—5 cyT) COXPaHATh KU3HECTIOCOGHOCTD
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B BO3/yXe, MPeANOaraeTcs, YTo aspo30JbHas Tiepe/a-
Ya TIpU ONpeJIeJIEHHBIX YCIOBUSIX HIPAeT BAKHYIO POJIb
B €T0 paclpocTpaHeHuU. B COOTBETCTBUH C 3TUM Clle-
HaprieM BMO cOBMeCTHO € YYeHBIMH aKTHBHO OGCYIK-
JTAIOT B3aWMOCBIA3b METEOPOJIOTHYECKUX (PAKTOPOB OK-
pyskaioreii cpe/pl ¢ 3a6oseBaeMoctbio COVID-19 [19].
ITocre omy6TMKOBAHHBIX Pe3YJIBTATOB WUCCJETOBAHIII,
B KOTOPBIX y4acTBoBasio 6Gojee 200 yuensix [1], BO3
M3MeHWIa OTHOIIIeHre K TTpo6JieMe BO3IyITHOM Tepeaun
KOPDOHABUPYCOB Ha OTKPBLITOM BO3/lyXe B FOPO/aX C BbI-
CcOKOil 1mroTHOCThIO Hacenenus [20,21]. DBopuio moxa-
3aHO, YTO B paifloHaX ¢ OJUHAKOBOIl YHCJIEHHOCTHIO
HaceJleHUS W TIOXOKel 3acTpOiiKOW, HO HAXOJAAIINXCS
B Pa3HBIX KJIMUMATHYECKUX YCJIOBHSIX, BHPYC Paclpo-
CTpaHAETCSA PA3HBIMHU TYTSAMH, KOTOpble, KaK Mpearo-
JlaraeTcsi, MOTYT ObITh CBSI3aHBbI C METEOPOJIOTHYECKIMU
ycaoBusgMu [22].

ITo pacriopsKeHHI0 pernoHaJIbHOro MUHUCTEPCTBA
3apaBooxpanenud PD mmga 6osabubix COVID-19 6bin
OTKpPBIT psii Toctutaseil B r. HoBocubupcke B CBs3U
CO CJIOKUBIIIElicS Ha TEPPUTOPUU PETUOHA ATHAeMUYe-
cKoii curyaimeii. Bo BceX rocmmuranisgx cTporo co6Jo-
JatoTcs TpeGOBaHMS HOPMATHBHBIX JOKYMEHTOB, IIpHU-
HATBIX Ha HAIMOHAJBHOM YPOBHE M OIIPeesIAIONNX
6e3omacHoe (PYHKIMOHIPOBaHMe yupeskaeHns. OmHako
B CTpaHaX C HEJOCTATOYHBIM (DUHAHCHUPOBAHUEM CHUC-
TeMBbI 3/IPABOOXPAHEHNS KOBUIHBIE TOCIUTAIN MOTYT
6bITh 06OPYZIOBAaHBI HE BCEMU HEOOXOJUMBIMU HHKeE-
HEPHO-CTPOUTETBHBIMU CHCTEMaMu obecrieueHus: 6uo-
Joruveckoit 6e3omacHocT. Takske He UCK/IIOYEHbI aBa-
puitHbIe BBIGPOCH! M3 TaKNX YUPeKIeHUI.

[lesb paboThl — OIleHKA BO3MOKHBIX 30H 3arpsi3-
HEeHWS TIPU cIydaiiHOM BBIOpoce MH(QEKIIMOHHOTO a3po-
30JI1 U3 KOBHJIHOTO TOCITMTAJISI, HAaXOMSIIEroCs Ha Tep-
PUTOPHUU TOpOJA.

Metoabl Hccae0BaHUS

TemrmepaTypa ¥ 3arpsi3HeHHe BO3yXa SBJSAIOTCS
OTHUMHU W3 OTpeesIAINX (PAaKTOPOB pPAaCHpOCTpaHe-
Huz COVID-19, Tak ke Kak BJIA)KHOCTb, CKOPOCTD
BeTpa, ocaaku u T.4. [19]. TTo manueiM BOJ3, 3arpas-
HeHMe BO3MyXa — OJUH U3 KPYMHEHIHX 3KOJOoTmde-
cKuX (aKTOPOB, CHOCOGCTBYIOMUX 3a60/I€BaeMOCTH
7 TpeskIeBpeMeHHOIl cMepTH B Mupe. HayuHble naH-
Hble [23] mMoKa3bIBAIOT, YTO KPATKOCPOYHOE M [I0JITO-
CpPOYHOEe BOB3JENCTBUA 3arpsa3HuTesieil aTMochepHOTo
BO3/IyXa BBI3bIBAIOT IMUPOKUN CIIEKTP He6IarompusT-
HBIX TOCJEJCTBUN MM 3[0POBBS, BKIOYAS COIYTCT-
Bylomie 3a6omeBaHusA. OJHAKO TOTEHIATbHOE BO3-
JleficTBe 3aTpsI3HEHNsT BO3/lyXa Ha ypoOBeHb 3aboJie-
Baemoctn COVID-19 MokeT TPOSBJASITLCS HE TOJBKO
B CHIDKEHUN MMMYHHUTeTa y UYeJoBeKa, HO, BO3MOXKHO,
u B npsMoM mnepeHoce Bupyca SARS-CoV-2 Ha TBep-
npix dactunax pasmepoMm 100—200 M, momagarommux
B JIETKYe TIPU JIbIXaHUH.

Paspa6orannnie B THIl BB «Bextop» coBpemen-
Hble MaTeMaTHuecKyie MeTo/[bl OTIMCAHUS PACCESTHUS NIPU-
Mecell B aTMocdepe TO3BOJIAIOT JOCTUTHYTH ITeIU Ha-
nreit paboThl. DTU METO/bI OCHOBAHBI HA PEIIEHUH OJIY-
SMIIUPIYECKOTO YPaBHEHUS TypOyJeHTHOU auddysum,
KOTOpOe IIPOKO HCHOIb3yeTCs I OMICAHUSA Ipolec-
ca pacmpocTpaHeHHsI aTMOc(epHBIX IpuMeceil [24].

KoMmioneHTHI TeH30pa K03 UINEeHToB TypOyIeHTHOMH
muddysun 3a7a0Tca ¢ MOMOIIBI0 IKCIEPUMEHTAIBLHO
060CHOBaHHOI B HATYPHBIX YCJIOBUAX THUIIOTE3BI O IIPO-
MOPIMOHATBHOCTU MX COOTBETCTBYIONIMM KOMIIOHEHTAM
TeH30pa TypOyJIeHTHBIX HalpskeHnit PeifHombaca [25].
[TocsietHue ONpesesIsIIoTCsl ¢ MpHUBJIeYeHNeM asreGpan-
yeckoit Mogenn Tuma [26]. Paspaborana opurnHagbHAsSA
YHUCIEHHO-aHAJIUTHYECKAsT MOJIeNb JUISL  OIpe/lesleHUs
moJiell CKOpPOCTH BeTpa, TeMIepaTypbl M BJIAKHOCTH
Bo3ayxa [27]. /lng pacueToB pacHpoCTpaHEHUs] aTMO-
cepHBIX TpHUMeceil ¢ pa3pelleHHEM OTAeNbHBIX 37a-
HHUH U COOpYy:KeHUil NMPUMEHHAIOTCS MeTO/bl ollpejee-
HUS ToJiell CKOPOCTH BeTpa W TeMIepaTyphl, OCHOBAaH-
Hble Ha peleHnn ypaBHeHuii Hasbe—Ctokca [28].
Mogesb 1M03B0OJIZET BBIUNCIATH MHTETPATBHYIO O Bpe-
MeHU KOHIeHTparuio dacturl (03y) B J060H ToYKe
33/IaHHOTO TPOCTPAHCTBA € MOMOINbBIO (DYHKIHI ILTOT-
HOCTH BEPOSITHOCTU KOHIleHTparuii [29].

Jliist Toro 4TOGBI ONpe/eJINTh MO KOHIEHTPAINH
mpuMeceii, HeEOOXOINMO 3a/aThb BXOJHbIE IIapaMeTphI.
Jls1 BBIOpAHHOI ITOMAJIKY 331a10TCST pesibed 1 Xapax-
TEPUCTUKU OJACTHIAIONEH moBepxHOCTH (pacTuTesib-
HBIIl IOKpPOB, HaIMuUe 3JaHUIl U COOPY’KEeHUl, UX BbI-
coTa, Hajauyue Jieca U BojoeMoB). [l ompe/iesieHus
MoJIeil CKOPOCTH BeTpa HeOGXOAUMBI CJIeJYIOle JTaH-
HbIE: J]aTa, BPEMs CYTOK, METEOPOJIOTHYEeCKUe YCJIOBUS
Ha MeTeoIloCTe, BKJIOYAOIINE HAIIPABJIEHHE U CKOPOCTD
BeTpa, TeMIlepaTypy, BJIQKHOCTb Bo3AyXa, 6amr o6-
JayHocTH U 1p. [29]. [l1a mctoyHmKa BBIGPOCOB 3aj1a-
I0TCd €T0 KOOpPAWHATEI, MOIIHOCTDL, THII, ILTOTHOCTD
MaTepHaja 4acTHI[ a3po30Jig, CKOPOCTb WHAKTUBAIIH,
cpegHeMaccoBBIi AmaMeTp dactui. C moMoIrbio MaTe-
MaTH4YeCKOil NPOrpaMMbl GbLIIN CMO/IEINPOBAHbBI BapHaH-
TBl PaCIPOCTPAHEHNUS MATOTEHHBIX IIpHMecell B aTMO-
cepe BOKPYT OJJHOTO U3 3JaHUil, B KOTOPOM pa3MellleH
KOBU/IHBIII ToCTIUTa/Ib. BBIGpaHbl ciepyiomnine mapaMer-
pBI: BpeMs rojia — 3UMa, BeCHa, JIeTO M OCeHb, BpeMsd
CYTOK — JleHb I HOUb, PO3a BETPOB — OCHOBHBIE BOCEMb
HaIpaBjIeHU, CKOPOCTb BeTpa — OT MHHHUMAaJBHOTO
3HaueHns 2 M/c 10 MakcuManbHOTO 15 M/c. Ilpemmo-
JlaraeTcs, 4TO WCTOYHUK BBIOpoca TpuMeceil — BeHTH-
JIMOHHASL TPy6a 3/aHusl rocnutass Ha Bbicote 10 M.
Paiion BOkpyr MHQEKIMOHHON GOJILHUIIbI IIPeCTaBIeH
B BUJe KBajpaTta Iiomaspio 16 km?. BosbHuia pacro-
JIOJKEHA B IIEHTpe 3TOro KBajpara. BbIOpaHa pa3HOCT-
Hasl ceTKa ¢ maroM 50 M 110 TOPU30HTAJIN U 2 M TIO Bep-
THKaM. /I 3TOH IUIOMAZKM YYUTBIBAIOTCS pesbed
7 TOJCTHJIAIONAas IOBEPXHOCTh C peabHOIl 3acTpoii-
Kofi. MojesbHBIE pacdeTs! OBLIN MPOBEIEHBI C YIETOM
n 6e3 yuera Ko3(h@UIMEHTA CKOPOCTH HHAKTHBAIUK
BHpYyCa B COCTaBe a3PO30JbHBIX YACTHI, KOTOPBII MOXK-
HO paccuutath no ¢dopmyse [30] B 3aBucuMocTH OT
TEMIIepPaTyphl, BJIASKHOCTH M ocBelleHHOcTH. [l jaH-
HOTO MO/IEIBHOTO pacyeTa Ko3((UIMEHT CKOPOCTH
HHAKTHBAINH Gpascs B mpoMexyTke oT 0,0 10 0,05 ¢'.

PesyabTathl H 00CysK/AEHUE

[IpeaBapuTesbHO TpoBefeHa ONUMPOBKA MOJCTH-
JIafoleii TTOBEPXHOCTU MECTHOCTH, BKJTIOYAIOIEH KOBH/I-
HBIIl TOCTHUTa/b, MPUJETAIONINE TOPOACKUE 3acTPONKH
C MHOTO3TKHBIMH JIOMaMd U (parMeHTBl MeCTHOCTH
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¢ M3MeHeHHBIM penbedoM. [l MoaeqnpoBaHUS pac-
TIpOCTpaHeHNs BUpyca OBLIN PACCMOTPEHBI BapUAHTHI
BO3HUKHOBEHUA JedeKToB Ha (GUIBTPAX BEHTHUIAIN-
OHHOH CHCTeMbI KOBHJHOTO TocmuTassa. /[l pacdera
BO3MOKHBIX TPAaeKTOpUIl paclpocTpaHeHUsI BUPYyca
MOIIHOCTh BBIOPOCA U3 BEHTUJISIMOHHOII CUCTEMBI OYH-
cTku npuHATa 3a 1 yci. en. Pe3ynbraTbl paccunTaHbI
JUISL cJIoST BO3/IyXa HAa YPOBHE TOJIOBBI UeJTOBEKA, TPH-
MEPHO 2 M OT 3eMJIN.

Ha mepBoM »sTame MomeJnpoBaHWE pPacIpOCTPa-
HeHUs BHUpyca TpoBelieHO 6Ge3 ydera Koadduimenrta
CKOPOCTH WHAKTUBAIINK BUpYyca TOJ AelicTBHeM (U3N-
yeckux ¢paktopos. Ha puc. 1 (1B. BKJIaaKa) TIpeacTaB-
JIeHbI TIPUMEPBI PACTPOCTPAHEHMST MBLIEBBIX MUKPO-
YacTUI[, HAa KOTOPBIX MOTEHIUATBHO MOJKET OCeAaTh
BUDYC, B BUJIe M30JMHHIT KOHIeHTparuii Bupyca ot 107"
1o 107 yen. en. B o6oux mpuMepax BHIHO BIMSHEE
TOPOJICKOIl 3aCTPONKM, peKU, MOJACTUIAIONIEl MoBepX-
HOCTH U pesibeda Ha BEPOSTHOCTD TOSIBIEHIS BUPYCHBIX
YacTHUI[ B BO3AyXe PSJIOM C KOBHIHBIM TOCITHTAJIEM.

Bropoit BapmaHT pacyera IpeIycMaTpHBaeT pac-
TpocTpaHeHle BUPyca B COCTaBe adPO30JbHBIX YaCTHII,
TP KOTOPOM TIPOMCXOJUT YACTWYHAS TOTepsT €T0 aK-
TUBHOCTH TIOJ [lefiCTBHEM TeMIepaTyphl, BJIAKHOCTH,
yabTpadUOIeTOBOTO M3/Ay4YeHus: u T.A. MojeanpoBa-
HUe TIPOU3Be/IeHO IS PasHbIX K03 UINEHTOB CKOPO-
CTH WHAKTHBAIMM: OT MuHHMajbHoro — 0,001 ¢!
JI0 MAaKCHMAJIBHOTO Ui JaHHoil MectHoctd — 0,05 ¢!,
Ha puc. 2 (uB. BKJIafKa) MPeACTABIEHbI MPUMEPDI
M30/IMHMIT KOHIIEHTpaIluy BUpyca, paBHoil 107 yei. e
[IpuopuTeTHBIM BBIOpaHO I0KHOE HAINpaBJIeHHE BeTpa.
W3ommHNN paccYuTaHbI 1719 K03 (IUINEHTOB CKOPOCTH
mHaxruBarmm: 0,000; 0,001; 0,005; 0,010 m 0,050 ¢ .

[Tnomanp 3arpsi3HeHNs] B 3UMHee BpeMsl 6e3 ydeTa
nHakTUBalMK (BBICOKasA O6JIauHOCTb, OTPHIATEbHAS
TeMIlepaTypa) MpH CKOPOCTH BeTpa 2 M/C MOKeT pac-
TMPOCTPAHATBCS HA 2 KM OT KOBHUJHOTO TOCIUTAJISA,
a g kKoaddurmenta ckopoctn nHakTHBaImu 0,050 —
Ha 500 M. JleToM mIomanpb 3arpsA3HEHNS yBeJIMINBAET-
cs1 B IIUPHUHY 0 CPAaBHEHUIO C 3MMOM.

OskujjaeMo CHUJIBHO BJIMSIET Ha PacIpoCTpaHEeHHe
BHUpyca CKOPOCTb BeTpa. B cBI3W ¢ 3TUM ObLIO TIPO-
BeJIEHO CpaBHEHHE 3aBUCHUMOCTH OGJIACTH PaclpocTpa-
HEHUs BHUpyca OT CKOPOCTH BeTpa [T BCeX YeThIpeX
BpeMeH roza. Ha puc. 3 (I[B. BKJIagKa) MpeCTaBIEHbI
M30JUHUN KOHIIEHTPAIMU BUpyca TP MUHUMAJIbHOMN
U MaKCHMAaJIbHO} CKOPOCTSIX BeTpa [JISI SIHBapsl B JTHEB-
Hoe BpeMsa. [lmomamb 3arpsA3HeHUsT TPU  CKOPOCTH
BeTpa 2 M/C TpH KOHIEHTPAIMU BUPYCa, HAIPUMED,
107 year. en. cocraBasger B amuHy 10 600 M OT KOBHJI-
HOTO TOCHUTAJS MO HAIPaBJeHWIO BeTpa, a B IMHPHUHY
nocturaet 300 M. C yBesudeHneM CKOPOCTH BeTpa [0
15 M/c piauHa yBenmumBaercs 0 1,5 KM 10 HaIpas-
JeHuio BeTpa, mmpuHa — g0 400 M, maomaab 3arpsas-
HeHNs — MPUOIN3UTEIbHO B 3 pasa.

Ha puc. 4 (1B. BKJIafiKa) MpeACTaBIEHbl H30JIUHAN
TP MUHUMAJBHOW W MaKCHMAJBHONW CKOPOCTSX BeTpa
JUIS WI0JI B JTHEBHOe BpeMs. Iliomanb 3arpsg3HeHns OT
KOBU/ITHOTO TOCHUTAJII /IJid JieTa TIPU TeX Ke 3HaueHu-
SIX WM30JUHUN KOHIIEHTPAIUU BHPYCAa COCTABISIET IIPU
ckopoctu Betpa 2 M/c 150 M B mmpuny u g0 250 M
10 HANpaBJIEeHUIO BeTPa, C YBeJIWYEHHEM CKOPOCTH

Berpa o 15 M/¢c — o 1 kM, a B mupuHy — 10 550 M,
T.e. YBeJNUNBAETCSA MPUOJU3UTETHHO B 4 pa3a.

BecHnoit npu yBesmueHUH CKOPOCTH BeTpa 3arpas-
HeHHe u3 Kpyra pagumycoM 150 M OoT HMCTOYHHUKA pac-
MPOCTPAHSIETCS 110 HAIlpaBJeHWIo BeTpa o 1 KM, a miu-
puHa 1wiefida cocraBiasier go 400 M. Ilmomazabp 3a-
IPSI3HEHUS YBeJIMYMBAaeTcs TPUOIM3UTESBHO B O pas.
OceHbio IJIONAIb 3aTrPsI3HEHUST yBeJnunBaeTcs oT 1 kM
no 1300 M 1o HampaBJieHHWIO BeTpa, a MO IINpUHE He
usMengercsa u cocrasisier 400 M, T.e. yBeIMuuBaeTcs
He3HAYUTEIbHO.

Ilepemaua SARS-CoV-2  Bo3ayIIHO-KalleJbHbIM
myrteM Oblia TPEIMETOM IUCKYCCHII B HAYIHOM CO06-
mectBe [1, 4, 7, 13, 15, 18, 20, 21]. Bruio orMedeHo,
YTO BaKHYIO POJIb HWIPAIOT KOHIEHTpAIUs U pa3Mep
YaCTHIl, COJAEPKAIIUX BHUpPYC. 3HaHHUE O MepeHOCce as-
po3oJieii yBeamunBaeTcss Mo Mepe c60pa HOBBIX JaHHBIX
0 3a60JIEBININX JIOJSIX BO BPEMS Pa3JIUYHBIX MACCOBBIX
meponpusaruit [20]. B pa6ore [31] usyyanocy BausHme
CKOPOCTH OKPY’KAIOIeTo BeTpa, OTHOCUTETHHON BJIAXK-
HOCTH, pa3Mepa KalleJb a’po30Js MU  COIUAIbHON
JIUCTAHINH TTyTeM MOJIEJINPOBAHUS C TIPUMEHEHUEM Me-
TofoB BbramcauTeabHol ruapoguHamukn CFD (Com-
putational Fluid Dynamics). ABTOpHI NpHIILIH K BbI-
BOJly, YTO HU3KHE CKOPOCTU BeTPa CHIDKAIOT MEKJINY-
HOCTHYIO KalleJTbHYIO Tepelady U, HaoG0pPOT, BBICOKAs
CKOPOCTb BeTpa YcCyry6JsdeT pPHCK 3apaskeHHs W3-3a
aaBeKIy. Bpicokas BIaKHOCTh CHIDKAaeT PHUCK 3apa-
JKeHHUsd Ha TOpPOJACKUX yaumaxX. U3 wucciaeqoBanimii,
06061eHHbIX B 0630pe [32, 33], caemaH BBIBOM, YTO
BEHTUJIALIUA SIBJIAeTCS OJHUM M3 Hambosee 3PeKTHB-
HBIX CITOCO60B KOHTPOJIS Tepefadld MaTOTeHOB 10 BO3-
IyXy BHYTPH HOMeNIeHUsI GOJbHUIl, y4eOHBIX KOPITY-
coB u T.A. VccaemoBanuii, HalpaBJIeHHBIX Ha MOJIEJN-
poBanme pacnpocTpaHenud Bupyca COVID-19 Bhe
TOMeNIeHnil, He MPOBOJAUIOCH. B OCHOBHOM coOpaHbI
CTaTUCTUYECKUE [JaHHbIE MPH BCIBIIKAX 3a00JeBaHU
B Pa3HBIX TOPOJaX, TPOBeIeH aHAIN3 KOJUYeCTBA 3a-
6OJIEBININX U paclpocTpaHeHuss 3a601eBaHNs B 3aBUCH-
MOCTH OT pa3jn4HbIX MeTeonapaMerpoB [19]. Ilo sToit
MPUYNHE IPOBECTH CPaBHEHUE C JPYTUMHU paboTaMu 110
MOJIEJINPOBAHIIO PACIPOCTPAHEHUsI BUPYCAa HAa OTKPBI-
TOM TPOCTPAHCTBE He TIPEJCTABISIETCS BO3MOKHBIM.

3akaoueHue

[IpoBeieHHBIE MOJIETbHBIE pacyeThl a3pPO30JbHOTO
pacTpocTpaHeHNUsI BUpyca [ Pa3JMYHBIX 3HAYeHU
CKOPOCTH €T0 MHAKTHBAINH IO3BOJIIIN COOTHECTH TIO-
KazaTeln yBeJMYEHNS IJIOMAIN 3arPI3HEHNSA BHPYCO-
coJlepKaIliM a3p030JieM B TOPOACKOM JIaHImadTe Tpu
YMeHbIIIEHNHN 3TOTO TapaMeTpa. Mo/iebHble pacyeThl,
VUNTBIBAIOIINE HAINPaBJI€HUEe M CKOPOCTb BETPa, IOKa-
3aJIM, 4YTO C yBeJMYEHHEM CKOPOCTH BeTpa ILIOIMIAIb
3aTrpsI3HEHNS MOXKeT IOTeHINATHHO YBEJMINBATHCS
B 3—4 pa3a. TeM He MeHee pPe3yJbTaThbl PAacyeTOB IO-
Ka3bIBAIOT, YTO BBIOPOCHI OT KOBUAHOTO TOCIIHTATS
He MOTYT CYIIEeCTBEHHO MOBJIMATL HAa PAcCIpOCTPaHEHNe
BHpyca B TOPOJCKOM JIaHANIA(Te, IOCKOJBbKY Iaxke
B HeOJIarONPHATHBIX METEOYCJOBUIX BHPYCOCO/EPIKa-
muit a’po30Jb paclpejierseTcd IO JOBOJbHO 3HAYH-
TeJIbHOU TLIOMIAN, CHIKAS BO3MOKHbBIE KOHIIEHTPAIUU
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BHUPYCa, KOTOPbIe MOTYT IIOIIACTb B OPraHU3M YeJIoBeKa,
1, cJleZloBaTeTbHO, YMeHbBINasd BEPOITHOCTh ero MH u-
[IUPOBAHUS.

Paspa6oTanHasi TporpaMMa MOKET OBITb UCIIOJIb-

30BaHa /IJid OLIEHKHN PHUCKA U yTPO3bl PACIIPOCTPAHEHUS
BUpYyCa OpPH TepernpodUInpoBaHUN TePaleBTHYECKOTO
J1eueGHOTO YUPEKIEeHNST B KOBUIHBIN TOCIIUTAID.

(I)I/IHaHCI/IPOBaHI/Ie. WccneqoBanue BBITTOJTHEHO pn

(dunaHcoBoil ofepkke MUHHUCTEPCTBA HAYKU M BBIC-
mero o6paszoBanua P®D (cormamenne Ne 075-15-2019-
1665).
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The new coronavirus pneumonia has rapidly spread around the world. The World Health Organization
emphasized that the SARS-CoV-2 coronavirus spreads mainly between people who are in close contact with
each other, as well as in the case of touching contaminated surfaces followed by touching the eyes, nose, or
mouth without first cleaning the hands. Possible permanent sources of the spread of the virus can be gathering
of patients in hospitals in the case of non-compliance with the requirements for organizing the functioning
of a hospital. Meteorological conditions can be a key factor influencing the spread of the virus in the case of an
accidental release of virus-containing aerosol from such a hospital. Simulations are carried out with modern
methods for solving a system of differential equations of the atmospheric boundary layer, which are adapted to
describe the distribution of harmful atmospheric impurities over a real complex terrain considering urban build-
ings of various heights, forests, reservoirs, changing meteorological conditions, and many other factors.
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