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COVID-19 B OPTAHU3ALUN (HA MPUMEPE
CAPATOBCKOM OBJIACTH)
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DKYH Poccuiickuii nayuno-uccaedogamenbckuii npomueouymuwiii uncmumym «Mukpoo» Pocnompebradsopa, e. Capamos, Poccus

Pestome. /1711 KpyTTHBIX OpraHU3ALMi pa3IUIHOTO PO (MPOMBIILIEHHOT0, HAYYHOTO, KOMMEPUYECKOTO U T. II.)
XapakTepHa BbICOKasl TIJIOTHOCTh pa3MeIIeHUsT ITIepcoHaa, 9YTO CO3/1aeT YCIAOBUS IJISI MHTEHCUBHOTO MEXJIMIHOCT-
HOro KoHTakTa. B momo6HoI1 cpene pecnuparopHble nHbekuuu, BKaodass COVID-19, pacnipocTpaHsitoTcs Oecripe-
MISTCTBEHHO, IMOpakast COTPYIHUKOB Pa3IMYHBIX BO3PACTHBIX KaTeropuii. OCHOBHBIMU (PaKTOpaMU, CIIOCOOCTBYIO-
IIMMU HaKOIJICHUIO BUPYCHBIX YACTUIL U POCTY 3a00J€BAEMOCTH, SIBJSIOTCS NeUIIUT KaUYeCTBEHHON BEHTUISLIUU
B IIOMEIICHUSIX U TIpeHeOpexXeHe MpaBuJaMy JUYHONH TUTHEHBl U COLMATbHOTO TUCTAHIIMPOBAHMS. DTO, B CBOIO
ouepenb, MpeBpauiaeT ohUCHbIE U MPOU3BOACTBEHHBIC MJIOMIAAKN B 30HBI MOBBIIICHHOTO 3MUAEMHUOJOTNYECKOTO
pucka. B Takux ycroBusix peanusamusi KOMILJIeKca TPEeBEHTUBHBIX MEPOIPUSITUI CITOCOOHA 3HAUUTEIBHO MUHUMU-
3UpPOBATh PUCKU MHGUIIMPOBAHUS BHYTPU KOJIJIEKTUBA. DD GhEeKTUBHAS CTPATETHsI IIPOTUBOIMUASMUUSCKOM 3aIIIH-
THI B KOHKPETHOM CYObEKTe CTpaHBI JOJIKHA 0a3MpOBaThCs Ha aHAIN3¢ PerMOHATbHOM TMHAMUKY 3a00JI1€BaeMOCTH,
KOTOpas 3a4acTyi0 UMeeT BpeMEHHBIC OTIMYUS OT TO0Ka3aTeNlell IIeHTPpaIbHBIX PETHOHOB. B maHHOIM cTaThe Tpemn-
CTaBJIcH HAYYHO 0OOCHOBAHHBIN alTOPUTM, IIpeTHA3HAYCHHBIN IJIsI ONpeIeIeHIs ONTUMATbHBIX CPOKOB aKTHBa-
IWY MTPOoPUIaKTUIECKUX MEP B OpraHM3alusIX. B 0CHOBY METOIMKM 3aJI0KEHBI aHATUTHUECKIUE ITOAXOIbI, TAKHE KaK
B3aMMOKOPPENSILUMOHHBIN aHaIu3 U pacuyeT 3G GeKTUBHOrO penpoaykTuBHoro uucia (Rt). CpaBHUTENIbHOE HCCIIe-
JIOBaHUE 3IUIeMUIecKoro mpoiecca B MockBe 1 CapaTOBCKOI 00JIaCTH TTO3BOJIMIIO BBISIBUTH KOHKPETHBIE 3aKOHO-
MEPHOCTH, HEOOXOIMMBIE IIJIsI TPUHSITUS CBOCBPEMEHHBIX yIIPaBJIeHUYECKHX PEIIEHNIA. YCTaHOBJIEHO, YTO TMHAMMKA
3aboneBaeMocT B CapaToOBCKOI 00JaCTH HOCUT 3ala3ablBalolIMii XapaKTep OTHOCUTEIbHO MockBbl (Ha 16—17 cy-
ToK). CoriacHo NnpeasoXeHHOMY aJITOPUTMY, TOCTUXKEHUE MokaszaTest Rt > 1,5 B cTOIMYHOM peruoHe CyXUT orepe-
JKAIOUMM MHAMKATOPOM (CUTHAJIOM) JJIsl HEMeIJIEHHOTO Havaja mpopuIakKTUIYeCcKuX Meponpusatuii B CapaToBCcKoOit
obmnactu. Takoit MPOrHOCTUYECKUIA MOAXOM TO3BOJISIET CYIIECTBEHHO CHU3UTh BEPOSITHOCTD 3apaXeHusl Haubosiee
YSA3BUMBIX TPYIIIT PAOOTHUKOB, B YACTHOCTH JIMII cTapiie 65 jetT. [IpenioxeHHas: MOIEIb SBISETCS YHUBEPCAIbHOM:
OHA MOXET OBITh YCIIEIITHO MHTETPUPOBAHA B CHCTEMY 3IpaBOOXPAaHEHUS ST 00PHOBI ¢ MHBIMU WHMEKITMOHHBIMHI
3200JIeBaHUSIMH, NUMEIOIITMMU a3pOTeHHBIN MEXaHW3M TIepeaduH, B CIydae MX MaCCOBOTO PacIIpOCTpaHEHHS Ha Tep-
putopuu Poccuiickoit @enepanun.
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DETERMINING THE OPTIMAL TIMING FOR IMPLEMENTING PROPHYLACTIC MEASURES

TO PREVENT SPREAD OF COVID-19 WITHIN AN ORGANIZATION (USING THE SARATOV REGION
AS AN EXAMPLE)

Martynova A.A., Kuklev V.E., Safronov V.A.

Russian Research Anti-Plague Institute “Microbe” of Rospotrebnadzor, Saratov, Russian Federation

Abstract. Large organizations of various types (industrial, scientific, commercial, etc.) are characterized by high personnel
density, which creates conditions for intense interpersonal contact. In such an environment, respiratory infections,
including COVID-19, spread unchecked, affecting employees of all ages. Inadequate ventilation in premises and
neglect of personal hygiene as well as social distancing rules comprise the main factors contributing to the accumulation
of viral particles and the increase in morbidity. Altogether, it turns office and production sites into areas of increased
epidemiological risk so that implementing a set of preventive measures can significantly minimize a risk of infection within
the workforce. An effective anti-epidemic strategy in a specific region of the country should rely on analyzing regional
morbidity trends, which often differ over time from those in central regions. This article presents a scientifically-justified
algorithm for determining the optimal timing for activating preventive measures in organizations. The methodology
is based on analytical approaches such as cross-correlation analysis and calculation of the effective reproductive number
(Rt). A comparative study of the epidemic process in Moscow and the Saratov region revealed specific patterns necessary
for timely management decisions. It was found that the incidence rate in the Saratov region lags behind that in Moscow (by
16—17 days). According to the proposed algorithm, achieving an Rt > 1.5 in the capital region serves as a leading indicator
(signal) for immediate initiation of preventive measures in the Saratov region. This predictive approach significantly
reduces the likelihood of infection among the most vulnerable groups of workers, particularly those aged 65 and above.
The proposed model is universal: it can be successfully integrated into the healthcare system to combat other airborne

infectious diseases in case they spread widely across the Russian Federation.

Keywords: COVID- 19, prevention, organized groups, regional dynamics, strategy, algorithm.

BBeneHune

MMaagemus COVID-19 crana GecnpelencHT-
HBIM COOBITHMEM, U3MEHUBIINUM XWU3Hb YeIOoBeve-
ctBa. C HavaJioM TlaHAeMUU Hecmenuduieckas
npoduakTuKa HOBOW WHGMEKIINU cTajla 4acThIO
obbLaeHHOM Xu3HUu. Pacnpoctpanenune COVID-19
W3MEHWJIO TIPUBBIYHBIN YKJaJ W MpaBuJia MOBe-
JIEHUST B OPTaHU30BaHHBIX KOJIJIEKTUBAX, CIIOCO0-
CTBOBAJIO Pa3BUTHUIO IJTEKTPOHHOU KOMMYHMKa-
LUU U yIAJEHHBIX (DOPMATOB PaOOTHIL.

HecmoTpst Ha BBeZieHME U TTOCTOSTHHOE COBEPIIIEH-
CTBOBaHNE METOAMYECKUX PEKOMEHIAIIM TI0 MTpo-
dunakTuke, auarHoctuke u JiedeHuto COVID-19
(mocnenusig Bepcust Ne 19 ot 27.05.2025 1), pa3pa-
00TaHHBIX MUHUCTEPCTBOM 3 paBooxpaHeHus1 PO,
MHOTHWE OpraHM3alliy He TIPUHSIJIN JOCTATOYHBIX
Mep JAJIs 3alUThl COTPYOIHUKOB OT WH(UIIMPOBA-
HUS (B CMJTy UTHOPUPOBAHUST PUCKOB, HEXBAaTKU pe-
CYpCOB U1 BHEAPEHUS Mep U ap.). HemoctatouHblit
KOHTPOJIb 3a 3J0POBbEM COTPYAHUKOB YacToO
MPUBOAMJI K TIPUOCTAHOBKE U BBIHYXIECHHOMY
nepeBony Ha MUCTAHUMOHHBIN (opMaT pabOThI
npennpusatuii [8].

Mex1yHapOIHBIM OMBITOM MONAEPKUBAETCS YT-
BEPXKJIEHUE O TOM, YTO MPOMDUIAKTUYECKUE MEPhI
npotuB COVID-19 (B ToM uucie snuaeMuii Ipyrux
pecrupaTopHbIX WHQEKINIA) JTOJKHBI BBOIUTHLCS
JI0 HACTYTJICHU S MU Ka 3a0071€Ba€MOCTH, a HE BO Bpe-
M4 Hero [12]. PanHue Mepsl (HarmpuMep, epeBoI CO-
TPYAHUKOB Ha JUCTAHLIUOHHBINA (hopMatr pabOTHI)
TMOMOTaIOT TIPepBaTh CKPBITHIE LIEMTOYKU Tepeaayu

JIO TOTO, KaK OHU TIPUBEIYT K POCTY YMCIIa C/ydaeB
3aboseBaHus. JlaHHaAsT Mepa SIBJIsLJIaCh OTHOW M3 ca-
MbIX 3GhMdOEKTUBHBIX CTpaTeruii OOILIECTBEHHOIO
37ApaBOOXpaHEHU S, HaIIpaBJICHHBIX Ha COEpXKMBa-
HUE TTaHJIEMWUU B OpraHU3alMsIX U OOIIECTBE B Iie-
JioM. OIHO U3 UCCIeNOBaHU I MTOKa3aJ10, YTO YBEJI-
YeHUEe TOJIU COTPYIHMKOB Ha yIaJeHHOM pekKuMe
paboTHI B ONPEACICHHOM PeTMOHE CHUXKAET PUCK 3a-
paskeanss COVID-19 na 4—8% [10].

Cpenu oTanuuTeabHbIX ocooeHHocTeit COVID-19,
KOTODPBIE CIEAYET YUYUThIBATh TP OITPeAeICHU N OTl-
TUMaJIbHBIX CPOKOB BBEACHUST MPOMUIIAKTUISCKUX
MEPOITPUSITUI B OpraHM3alnu, CJIeAyeT BbIACIUTH
MOBCEMECTHOE pacnpocTpaHeHue WHGMEKIINU, BbI-
COKYIO JIOJII0 6€CCUMMOTOMHBIX (hOpM 3a00JIeBaHU S
(ot 42 no 81% ciryuaes) [2, 11, 13], a TakKe HEBO3-
MOXHOCTH TPOBEAEH ST TOJTHOIIEHHOTO STTUIEMUO-
JIOTUYECKOTO paccyiefOBaHUS TI0 KaXKJI0MY CJIydaro
UHGULMPOBAHUS.

HaOGnioneHus 3a AWMHAMUKOU 3MUAEMUYEC-
koro mnpouecca npu COVID-19 B Poccuiickoii
Denepaliiyi CBUIECTEILCTBYIOT O TOCJIEIOBATEb-
HOM (HEOJHOBPEMEHHOM) pOCTe 3a00JeBaeMOCTHU
B pasJU4YHBIX peruoHax ctpanbl [1, 6]. Hauano
noabeMoB 3aboneBaemMoctu COVID-19 B Mockse
1 MOCKOBCKOIi 00JIaCTH OIepexXaeT Ipyrue peruo-
HBI M3-3a BBICOKOW TJIOTHOCTU HAacCeJIeHUSI, MH-
TEHCUBHOTro TpaduKa U aKTMBHOW MOOUIBHOCTH
kuTeseil. bonee yacTble KOHTAKTBl MEXTY JIIOIb-
MU B JaHHBIX CYyObEKTaX CIOCOOCTBYIOT OBICTPOMY
pacIpocTpaHeHUIO BUpYca, YTO MPUBOJIUT K paH-
HEMY 3KCITOHEHIIMaJIbHOMY POCTY CJlydaeB 3a0oJie-
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BaHMS MO CPAaBHEHUIO C MeHee HaceJIeHHBIMU pe-
ruoHamu [4, 5], takumu Kak CapaToBckasi 00J1acThb.

IIpu dopmMupoBaHUU yIIpaBICHUYECKUX pelIe-
HUI O BBEIEHUU NMPOPUIAKTUUECKUX MEPOIPUSI-
TUW B YCIOBUSIX ITPOAOJIKAIOIIETrocsl pacipocTpa-
HeHust COVID-19 He Bcerma yuyuThbIBalOT TaKoit
dakTop, KaK BpeMEHHbIE pa3In4YMUs B JUHAMUKE
3a00JIEBAEMOCTU OTHEJbHBIX PErMOHOB CTpPaHBbI.
BDTOoT hakTOp MMeeT OOJIbIIIOe 3HAYEHUE JIJIsI CBOG-
BPEMEHHOCTU BBEJASHMSI OTPAaHMUYUTEIBHBIX Me-
ponpusaTUiA B MaciiTadbax cyobeKTa U OTAETbHBIX
opranuzauuii [3]. Ais penieHu st mocTaBJAeHHOM 3a-
JTa4 HEOOXOAMMO M3YYUTh BpEeMEHHBbIC pa3Indust
B AMHaMuKe 3a0oieBaeMocTy Mex a1y CapaToBCKoOi
obsiacThio U1 MOCKBOI, TaK KakK pacrpocTpaHeHue
MH}EKIINN, KaK MPaBUJIO, TPOUCXOIUT OT CTOJTUY-
HBIX PETMOHOB K TlepudepuiiHbIM. B naHHBIX yci10-
BUSIX HEOOXOIMMO 00ECTIeYnTh BHEIPEHUE YITPEXK-
namimux meponpudtuii B CapaToBCKoOil 00J1acTu
C yU4eTOM IMHaMUKU 3aboeBaeMoCTU B I. MOCKBa.

Lennto nccienoBaHus Oblja pa3paboTKa ajiro-
pUTMa ONpeIesIeHUST ONITUMAaJIbHBIX CPOKOB BBEJIC-
HUS MepomnpudaTuii o npodunakruke COVID-19
B OPraHM30BaHHOM KOJUJIGKTHUBE YUYPEXKICHUS
B TMEPUOJ YXYAIICHUS 3MUIAEMUOJOTUUYECKOU CH-
tyauuu 1o COVID-19 B peruoHe (Ha mnpumepe
CapartoBcKoii 06yacTm).

Marepuanbl n MeToapl

J1s1 pacyeTta mapamMeTpoB, HEOOXOOAUMBIX IS
npuHITUS 3P HEKTUBHBIX YITPABICHUECKUX pellle-
HUWI, UCHOJb30BAHO HECKOJIbKO HAYYHO-O0OOCHO-
BaHHBIX AaHAJUTUYECKUX TTOAXOIOB, B TOM YUCJIE
B3aUMOKOPPEJISILIUOHHBIN aHAJIU3 U onpeaesieHrue
nokaszarteyneili 3¢h@dEKTUBHOIO PenpoOayKTUBHOTO
yucnaa (Rt) B Mockse n CapaToBCcKoOli 00J1aCTH.

BzanmoxkoppensiiimonHas (pyHKIIMS OTTUCHIBAET
Mepy Momo0u s ABYX PSIAOB JaHHBIX B 3aBUCUMOCTHU
OT BEJMYUHBI CMEIIEHUSI OAHOTO pPsaa OTHOCU-
TeJbHO Apyroro (n1ara). Psa oTiuyaeTcss oT ABYX
CJIy4alHBIX TIEPEMEHHBIX, MEXY KOTOPBIMU MO-
JKET OTIPENIeISIThCS KOPPEJISIIUSI, TeM, YTO Ka K IbIi1
€r0 2JIEMEHT KPOME CBOETO 3HAYEHU ST UMEET METKY
(MHIEeKC, HOMEpP), KOTopasi OAHO3HAYHO oOIlpele-
JISIET €ro TOJIOXKEHUE OTHOCUTENIBHO APYTUX 4YJjie-
HOB psaa. Yaule Bcero B3aMMOKOPPETSLIMOHHAS
(YHKIIVS UCTIONB3YETCS TIPU aHAJIN3€ BPEMEHHBIX
psanoB [9]. I3mMeHeHMEe OMHOTO psiia MOXET BbI-
3BaTh U3MEHEHUE APYTOro Yepe3 HEKOTOPLI Mpo-
MEXYTOK (J1ar), I0O3TOMY BaXHO OLIEHUTH ITOT Jiar
JIJISI BBISIBJICHUSI BDEMEHHBIX Pa3INYUil TUHAMUKYT
SMUAEMUYECKOTO TIpoliecca B PA3UYHBIX PEruo-
Hax. PacueTsl mpoBOAUIIUCH C HCHOJIb30BAHUEM
aHaJmTu4eckoi matgopmsl Loginom, ¢ momo-
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Rt 7 = (X14+X13+X12+X11+X10+X9+X8) / (X7+X6+X5+X4+X3+X2+X1),
roe: X1...X14 - konn4ecTBO 3aperncTpupoBaHHbix 60bHbIX COVID-19 B pernoHe 3a 14 gHeit [0 Tekyliein natbl.
B nanHoMm cnyyae Rt 7 = (146+256+246+240+230+232+212) / (217+375+361+340+396+371+328) = (2388 / 1562) = 1,53
where: X1...X14 - the number of registered COVID-19 patients in the region 14 days before the current date.
In this case Rt 7 = (146+256+246+240+230+232+212) / (217+375+361+340+396+371+328) = (2388 / 1562) = 1,53

PucyHok 1. MeToanuka pacyeta nokasatens Rt 7 Ha npumepe auHamukun 3a6onesaemoctu COVID-19

B MockBe

Figure 1. Methodology for calculating the Rt 7 indicator using the example of COVID-19 incidence dynamics

in Moscow
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Figure 3. The Rt 7 indicator value, which determines the beginning of the rise in COVID-19 cases in Moscow

Ha MUHUMHJ3AILWI pUcKa WHOUIIMPOBAHUS CO-
TPYOHUKOB. AJITOPUTM YUYUTHIBACT BPEMEHHBIC
pasauuus B AWHAMHUKE 3a00JIeBAEMOCTH MEXIY
CaparoBckoit obnacteio 1 MoCKBOIl (3ama3abi-
BaHue Ha 16—17 pgHeil), a TakXe OOCTUXEHUE
3HaueHus nokasateass Rt7 > 1,5 B cToJUYHOM
permoHe KakK CUTHAJ IJIsI Hadajla MEPOTPUSITHUI
B CapaToBckoit oomactu. PazpaboTaHHBIN ITOAX0

CIIOCOOEH CHU3UTh PUCK 3a00J€BAHUS CPEIU ca-
MOW ySI3BUMOM T'PYNIIBI COTPYAHUKOB — B BO3pac-
Te 65 sieT u ctapire. KpoMe Toro, aJiropuTM MOKeT
ObITh MPUMEHEH W NJs1 NPO(PUIAKTUKU IPYTUX
MHGEKIIMOHHBIX 00JIE3HEN C a9pPOTreHHBIM MeXa-
HU3MOM Mepefayu B Clyyae HUX IMMOBCEMECTHOTO
pacnpocTpaHeHUs Ha TeppuTopuu Poccuiickoii
Ddenepannn.
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