Used by academics at 13,569 universities

T,

G UNIVERSITY OF IR mmm Massachusetts
@ oxrorp (Y Berkeley Ui = NYU

IManpemusn -2020

B.A4. Kacumos (E-mail: quadrica-m@mail.rj

Juist aHanu3a cuTyanuu, cBsizanHoi ¢ nanaemueii-2020,8Be1E€M MoHATHE "3HAYUMOCTU" COOBITHH, MPEACTABIISIOIINX ITY
CUTyaIuio. 3Hauumocms B HAIIEM CiIydae IpPEACTaBIIeT COOOW OTHOWICHWE uHOUPpepenmHo2co HACENCHHUS K YUCIY JIIOICH,
CBSI3aHHBIX C TJIABHBIMH COOBITHAMH — 3apa)KCHHs, CMEPTH, BBI3NOPOBICHHA U (GopMaiu3yeTcss BEIMYMHON YaCTOTHOTO
OIIpe/IeNICHUsI BEPOSTHOCTH. "

Hpe[lBapI/lTeJIbeIe 3aMecdYaHusa

[lpI/IHIII/III HpaKTl/I‘{ECKOﬁ HEBO3MOKHOCTU MAJIOBEPOATHBIX CcOOBITHI1

Ilpu pemieHnn MHOTHUX MPAKTHYECKUX 3a/a4 MPUXOAUTCS HMETh
JIEN0 ¢ COOBITHSIMH, BEPOSTHOCTH KOTOPBIX BechbMa MaJia, T.e. OJM3Ka K
HyIt0. MOXHO JIH CYUTATh, YTO MAJOBEPOATHOE COOBITHE A B €IUHUIHOM
WCTIBITAHWU HE TIpon30iaeT? Takoro 3aKiIroueHus cieliaTh Heb3s, TaK Kak
HE MCKJIFOUCHO, XOTS U MaJIOBEPOSTHO, HO COOBITHEC A HACTYIIHT.

Kaszanoch Obl, MOSABICHHE WM HENOSBJICHHE MAalOBEPOATHOTO

COOBITHS B €IMHMYHOM MCIBITAHMU HPEACKA3aTh HEBO3MOKHO. OIHAKO

; - JUINTENbHBI  ONBIT HOKA3bIBAET, YTO MAJOBEPOSATHOE COOBITHE B

/ / A COMHUYHOM HCHBITAHMM B IIOJABIAIOLIEM OOJIBIIMHCTBE CIyd4aeB He

;  Eo o O Hacrtymaer. Ha ocHoBanuu 3TOro ()akra NOPUHUMAIOT —CIICAYHOLIUi

&5 W {? ‘ : Z IIPUHIHUII [PAKTUYECKOH HEBO3MOKHOCTH MAIOBEPOATHBIX COOBITHII»:

"He xomenoct dymams, ymo Pasym - 6ceeo nuutb ecnu cayyaiinoe cobblmue uMeem OueHb MAIVI0  6ePOAMHOCHb, MO

‘niecenv' na no00OHbIX netizadicax..." NPAKMUYecKy MOJNCHO CUUMAMb, YMO 6 eOUHUYHOM UCHLIMAHUU MO
cobvimue e nacnynum

EcTecTBeHHO BO3HHMKAET BOIIPOC: HACKOJIBKO MAJION MOJKHA OBITH BEPOATHOCTH COOBITHSI, YTOOBI MOYKHO OBIJIO CUHTATH
HEBO3MOXXHBIM €T0 IMOSBJICHHE B OJTHOM MCIBITAHUU? Ha 3TOT BOMpOC HENb3sl OTBETUTH OJHO3HAYHO. JIJIs 33724, pa3siuIHbIX IO
CYIIECTBY, OTBETHI pa3Hble. Hanmpumep, eciii BEpOSITHOCTh TOTO, UTO MAPAIIIOT TPU MPBDKKE He packpoercs, pasHa 0,01, To 6pu10
OBl HEOTTYCTUMBIM TPUMEHSATh TaKWe MapanroTel. ECiu e BEepOSITHOCTh TOTO, YTO TOE3] JATbHETO CIeJI0BaHus NPHOYIET ¢
ono3nanneM, pasaa 0,01,T70 MOKHO MPAKTHIECKH OBITh YBEPEHHBIM, YTO ITOE3 MPHUOYIECT BOBpEMSI.

JloCcTaTO4YHO Malyl0 BEPOATHOCTH, NPH KOTOPOM (B JaHHON OIpEJICIIEHHONW 3ajade) COOBITHE MOKHO CUHMTAThH
MPAaKTHYECKH HEBO3MOXKHBIM, HA3bIBAIOT yposHem 3uauumocmu. Ha mnpakThke OObIYHO NPUHUMAIOT YPOBHH 3HAYMMOCTH,
sakmoueHHbie Mexxay 0,01 u 0,05. VpoBenb 3Haunmoctd, paBHbiid 0,01, Ha3plBalOT OMHONPOLEHTHBIM (SAMHHIA HA COTHIO);
ypoBeHb 3HaUnMOCTH, paBHbIil 0,02,Ha3bIBAIOT IBYXIIPOICHTHBIM, H T.JI.

IMomyepkHeM, 4TO PaCCMOTPEHHBIN 3/16Ch IPUHIIMIT TO3BOJISICT JICIATh MPEICKA3aHUs HE TOJIBKO O COOBITHSAX, MMCIOIINX
MaJIyl0 BEpPOSITHOCTh, HO M O COOBITHSIX, BEPOSITHOCTh KOTOPBIX Ojim3Kka K enuHwuie. JeiictBuTenbHO, eciu coObitue 4 UMeer
BEPOSITHOCTh, OJM3KYH) K HYJO, TO BEPOSTHOCTH MPOTHBOIOIOXHOTO cOOBITUS A Onm3ka k eauHune. C Ipyroil CTOPOHBI,
HETOsIBJICHUE COOBITUSI A 03HAYaeT HACTYIUICHUE MPOTHBOMIOIOKHOTO coObiTHs K A. Takum o0pa3oMm, W3 MpUHIMIA
HEBO3MOXXHOCTH MAJIOBEPOSITHBIX COOBITHI BBITCKACT CICAYIONICEC BaXKHOC ISl MPHUIIOKCHHM CICICTBHE. eciu CAyUalHoe
codvimue umeem 6eposmHOCHb, OUeHb OAU3KYIO K eOuHuye, mo nPakmudecku MONCHO CUUMAmy, 4mo 8 eOUHUYHOM UCHbIMAHUU
amo cobwimue nHacmynum. Pazymeercs, W 3[eCh OTBET Ha BOINPOC O TOM, KaKyl BEPOSTHOCTh CUMUTATh OJM3KOW K EIUHUIE,
3aBUCHUT OT CYIIIECTBA 3aa4H.

HpnMep MAaCCOBOI'0 COOBITHSI C TOUKH 3peHust Ha0JII0AaTe/ I

JIoist HaTJSIIHOCTH YMCIICHHBIX OICHOK M MACIITa00B MPUBEAEM YHCIICHHOE OITHCAHNE CUTYAIINH, CBA3aHHOMN C TOPOKHO-
TPAHITOPTHBIMH MIPOUCIIIECTBUAMH B Poccuu 3
Tadauua i
Craructuka 3a 2015rox
noruod.Jau: 23114/145000000 = 1.594%107* = 1.594 1072 % (3nauumocmy)
nocrpagaiu: 231 197/145 000 000 = 1594 % 107* = 1594 = 1072 % (snauumocmy).
3a 4 mec.
MOruo.Iu; 5778/145 000 000 = 0,5313%107*
nocrpagaiau; 57799/145 000 000 = 5,313 % 107*

0,5313 x1072% (snauumocmy) ;
5313 *107%% (snauumocmv).

D https://studme.org/290202/matematika_himiya_fizikigsip_prakticheskoy nevozmozhnosti_maloveroyatisgiytiy

2) Hawnbonee IPOCTOC OIPECACICHUC U3 00BEKTUBHBIX ITOKA3aTelled 3HAYMMOCTH Z[aéT "HpaBI/IJ'IO TpéX CI/II"M", KOTOPOC YTBEPKIAACT O TOM, YTO
MPAKTUYECKH BCE 3HAYCHHs HOPMAIbHO paclpelneinéHHOH ciydaiiHoil Bennuuubl ¢ BepositHocThio 0,9973 nexxar B mHTepBane +3 * o or
CpEIHETO 3HAYEHUS, e 0% — JIUCIIEPCUS CITyYaliHON BEJIMYMHBI.

3) https://tass.ru/info/3233185




3/1ech 3HAYMMOCTHU COOBITHI OMPEENAIOTCA BEPOATHOCTAMH MMEIOIMMH MOpsoK 1072, 4To COOTBETCTBYET BeIMUHMHAM
nopanka 1% 1072 = 0,01 (exuHMUIA HA COTHIO).

IIpumep co0bITHA MHPOBOro MacmITa0a ¢ TOYKH 3peHUs! HA0II0AaTeIs

ITo manabiM OOH kaxJple MATH CEKYH B MUpPE OT HEJIOCJAHUS U TOJI0J]a YMHUPACT OJUH PeOEHOK. AHAIOTUYHBIC JaHHBIC
MIPUBOJISITCS B Y 310 o3Hauaert, 4to B roj ymupaetr 6 220 80Quereii, 3a uethipe Mecsna — 2 093 393CooTHecs 3TH BEIHYUHBI K
9UCIIEHHOCTH Haceenus mnanetsl (7,5 * 10° yen.), momy4nmM COOTBETCTBYIONINE BETMUNHBI apH(PMETH3MPOBAHHBIX 3HAUHMOCTEIA:

Taouuua ii
roj: (6,2 %10%)/(7,5*10%) =0,83 %1073 = 0,83 * 107! % (3nauumocmy);
4mec.:  (2,1%10%)/(7,5*10%) = 0,28 x1073 = 0,28 * 10~ % (snauumocmy).

IIpumep " 0THOMOPSIAKOBOT0" COOBLITHS C TOUKH 3PeHUsT HADTKOIATES

Ilo mamaeiM BO3 exeromuo B Mupe or rpumnma ymuparor okojgo 650 000 gemoBek. AHanOrHyYHBIC JaHHBIC
IPUBOATCS B °); 3a weThipe Mecsima — 162 500uenoBexa. COOTHECS STH BEIMUMHBI K UHCICHHOCTH HACENCHHMS IIIAHETHI
(7,5 * 10° wen.), mOMYy4UM COOTBETCTBYIOIIME BETMUMHE] ApH(METH3UPOBAHHBIX 3HAUUMOCTEIA:

Taoauua iii
roJ; (6,500 * 105) /(7,5 * 10%°) = 0,8667 = 10™* = 0,8667 * 1072% (3navumocmy);
4mec.: (2,167 *10°) /(7,5 * 10%°) = 0,2889 = 10™* = 0,2889 = 1072% (3nauumocmy).

U3 Toro ke HCTOYHHMKA 3), B Poccuu B cpeaHemM (ycpe;lHeHI/Ie 3a OCCATh J'ICT) CMEPTHOCTb COCTaBUJIa 588 uenosex B rond.
HOBTOpﬂS[ BBIKJIAJIKU AaHAJIOTUYHBIC NPEALIAYIIEMY, UMEEM:

Taoumuna iv
roj; (588)/(145 * 10°%) = 4,055 * 107% = 4,055 * 10™*% (3nauumocmy);
4mec.: (196)/(7,5 *10%) =1,352%107° = 1,352 « 107*% (3navumocmy).

TTostHy0 e OpraHU3aHOHHO-MEIUIIMHCKYIO 3HAYNMOCTh COOBITHM, CBSI3aHHBIX C HBIHCIIHCH MaHIEMHEH, MBI CMOYKEM
OIICHHUTD JIMIIH TOTJA, KOTJAa CTHXHET "IIyM", CBS3aHHBIA ¢ OECIOpSIOYHBIM OOCYXKIECHHEM MaHIACMHH KakK KaTacTpodbl, a
CTaTUCTHKA 3aKOHOMEPHO, COTJIACHO 3aKOHaM PacIpOCTPAaHCHUsS SMHUACMUM, BbIHAET Ha cBoé "tiato". Bcé ke To, 4To yxke
OCO3HAHO Ha CETOIHSIIHHUIA JCHb — 3TO HEOOXOAUMOCTh KapaHTHHA, YCTPaHCHHE €ro IMOCIEICTBUN U JieueHue 3adonenmmx. U
9TO y)KEe — Ta HEM30EKHOCTh, C KOTOPOIl HAZ0 CBBIKHYTHCS, & CETOJIHS — YETKO BBIMOJIHATH JABHO M3BECTHBIC MEPHI 3AIUTHL. YeM
JIcécmue mepol, mem Kopoue npomoxoJibl npedomepawenus pacnpocmpanenus (HO He eueHust u He NPeodoaeHUs. NOCIeOCHEUIL).
Bor, Torma ¥ TOSBHTCS BO3MOMKHOCTH CpPAaBHMBATH BEJIIMYMHBI W OICHWBATH IOCICACTBHS. Pa3paboTka K€ METOIOB
MPEaYNPEXKACHUS, OUATHOCTUKH, JICUCHHWs — JeJ0 OJvKaiiiero OyayIiero M gake apalIedbHBIX MeEp, CBS3aHHBIX C
BakI[MHALMEH, TJI€ B KAUECTBE BAKIIUHBI HCIIOJIL3YETCS JOHOPCKAs KPOBb (JaBHO M3BECTHBIN METOJ JIEYEHHUS B MEIUIIMHE).

CrarucTtuka 3a00/1eBIIMX KOPOHABUPYCOM B Mupe 1o BLIOPAHHBLIM CTPAHAM ®)
(c caiira greednews.gu
Ha 8 anpeas 2020roaa
Tab6auna 1.1
CrpaHa Haceaenue 3apaxennbix/3Haunmocts (%) | Cmepreit/3nauumoctn (%) Boizgoposesmux/+3Haunmoctsb(%0)
Kurait 1 404 328 000 83095/5,917 * 1073 3340/2,378 « 10~* 77467/55,16 * 10~*
CIIIA 328 915 700 386587/117,5 1073 12275/37,32 « 10™* 21316/64,81 * 10~*
Uranus 60 048 347 135586/225,8 1073 17127/285,2 « 10™* 24392/406,2 * 10~*
Poccus 145 000 000 7517/5,184 = 1073 61/0,4207 x 10 503/3,469 x 107

Kuraiickuii kpurepuii (06beKTHBHBII)

JUiss cpaBHCHHS JMHAMHK TPOSBICHUS JMHUICMUU I1€JIECOO00Pa3HO OTCUMTHIBATH 3HAYMMOCTH COOBITHH OT KaKHX-TO
BEJIMYUH B CTaHAAPTHHIX curyanmsx. Cuutaercs, uyro Kwurait "mpeomonen” smmaemMuro ¢ KOpoHaBHpycoMm. B a3rom ciydae
3HAYMMOCTU TIOJIYYAIOT JOMOJIHUTEIBHYIO ONpPEACIEHHOCTh IPU CPAaBHCHWU MX BEIUYMH C KuTavckumu. OOHyIsieM Bce
3HAYMMOCTU B CTpOKe Juis Kuras u 3aMeHseM HYJISIMH T€ BEJIMYUHBI JJIsl IPYTHX BBIOPAHHBIX CTPaH KaK COOTBETCTBYIOIIHC
HE3HAYUMBIM COOBITHSM, KOTOPBIC OKAXKYTCS MCHBIIC KUTAWCKHUX. BeMYMHBI, TPEBOCXOSIIUEC COOTBETCTBYIONINE KUTAMCKHE,
ocTaBisieM 0e3 H3MEHEHUs. DTH BEIMIMHBI COOTBETCTBYIOT BEPOSTHOCTSIM HACTYIUICHUSI COOTBETCTBYIOIINX cOOBITHI. OUeBHIHO,
YTO TaKas MOJIeJIh COOTBETCTBYET CPAaBHEHHUIO CUTyallMli B BHIOPAHHBIX CTpaHax ¢ curyarueit B Kurae. [Tomyuaem:

4) https://www.newsru.com/world/26feb2007/golod.html

5) https://rosinfostat.ru/smertnost-ot-grippa/

6) Cne;[ye'r HUMETH BBUAY, 4YTO HAHHBIC B PAa3HbIX CTpaHaX IIOJYYCHBI 11O pasHbIM MCTOJAWKAM, 3a4aCTyl0 HaK€ U HEU3BCCTHBLIM. HO3TOMy u
CpaBHEHUEC PE3YJIbTATOB UMCCT B OOJIBIIEH CTEIIEHH CUMBOJIMYECKAMA CMBICII.

Copyright ©Kacumos B.A. Hosocubupck. 2020r. Hanoemus-2020




Taomauma 1.2

Crpana Haceaenue 3apaskennnbix/3Haunmoctsb (%) | Cmepreii/3naunmoctn (%) BoiziopoBeBux/+3Hauumocts (%)
Kurait 1 404 328 000 0 0 0
CIIIA 328 915 700 0,1175 0,003732 0,006481
Uramus 60 048 347 0,2258 0,02852 0,0406
Poccus 145 000 000 0 0 0

HysnieBble 3HAYUMOCTH IOCICIHEH CTPOKHM CBHACTCILCTBYIOT O TOM, uT0o B Poccum Ha 8 ampens 2020roma peanbHas
yrpo3a SMHIEMUH eI He TPOosIBIIIA ce0s, XoTs yxke nposBuiachk u B CIIIA, u B Utanws.

s mpeoOpaszoBanust gaHHbiXx Tabi. 1.1 ucrmons3yeMm emné aBa JOMOMHHUTENbHBIX (uibTpa (cM. Tadn. 1.3): B3ria

obOpIBaTenst pomyckaromiero 1%-pucku

nonyckaromumu  10-% pucku (
OJIHAKO ¥ OHHM MOTYT JaTh HEKOTOPYIO MICUXOJOTHUECKYIO OKPACKY KAPTHHE SIIUIAEMHUH.

Cy0beKTHBHBIE KPUTEPHH:
< 0,01 — no1s1 JirozAeii ¢ NOBBINIEHHO MCHX0J0THYECKOH YYBCTBUTEILHOCTBIO K PpUCKAM

(aymu B Tabn. 1.3) u "modpurucramu” ¢ HU3KOW COIMAJIBHOW OTBETCTBEHHOCTBHIO,
). Pasymeercs, BeIMYUHBI

1% wu 10%— cyry6o cyOBCKTHUBHBI,

Taomamuna 1.3
CrpaHa Haceaenue 3apaxennbix/3uaunmocts (%) | Cmepreit/3nauumoctn (%) Boiz1oposeBumx/+3Haunmocthb (%)
Kuraii 1 404 328 000 0 0 0
CIHIA 328 915 700 0,1175
Uranus 60 048 347 0,2258 0,02852 0,0406
Poccus 145 000 000 0 0 0
Crpykryps! Tabnuil 2 1 TabauI] 3 aHATOTHYHBI CTPYKTypaM Tadmir 1.
Ha 15anpens 2020rona
Tab6auma 2.1
Ctpana Hacenenne 3apaskenHbix/3HaunmMoctb (%) | Cwmepreii/3naunmoctb(%) BoizaopoBeBumx/+3Haunmocthb(%0)
Kurait 1 404 328 000 83 785/5,966 * 1073 3351/2,386 x 10~* 78 376/55,82 x 10™*
CIIIA 328 915 700 589 020/179,1 1073 23725/72,13 107 37 691/114,6 x 10~
Uranus 60 048 347 159 516/265,6 * 1073 20465/340,8 x 10™* 35435/590,1 10~
Poccust 145 000 000 18 352/12,66 « 103 150/1,0345 « 10~* 1473/10,16 x 1074
Tabauma 2.2
CrpaHa Haceaenue 3apaxennbix/3uaunmocts (%) | Cmepreit/3nauumoctn (%) Boiz1oposeBumx/+3Haunmocthb(%0)
Kuraii 1 404 328 000 0 0 0
CIHIA 328 915 700 0,179 0,007213 0,01146
Uranus 60 048 347 0,2656 0,03408 0,05901
Poccus 145 000 000 0,01266 0 0
Taoauua 2.3
CrpaHa Haceaenue 3apaxennbix/3Haunmocts (%) | Cmepreit/3nauumoctn(%) BoizoposeBmx/+3Haunmocthb(%0)
Kuraii 1 404 328 000 0 0 0
CIIA 328 915 700 0,179 0 0,01146
Wranus 60 048 347 0,2656
Poccus 145 000 000 0,01266 0 0
Ha 22 anpeas 2020roaa
Ta6aumna 3.1
Ctpana Hacenenne 3apazkennbix/3Hauumocth (%) | Cwmepreii/3Haunmocts (%) BoiznopoBeBuux/+3Hauumocts (%)
Kuraii 1 404 328 000 83862/5,972 % 1073 4636/3,301 107 77 807/55,40 x 10~*
CIHIA 328 915 700 825 041/250,8 x 1073 45042/136,9 1074 75538/136,9 x 10~*
Wranus 60 048 347 183 957/306,3 x 1073 24 648/410,5 « 107 51600/859,3 « 10~*
Poccus 145 000 000 52763/36,39 « 1073 456/ 3,145 % 10~* 3873/26,46 x 10™*

") hitps://infotables.ru/meditsina/1197-tablitsa-kaginusa

Copyright ©Kacumos B.A. Hosocubupck. 2020r.
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Ta6anua 3.2

Ctpana Hacenenne 3apazkennbix/3Hauumocth (%) | Cwmepreii/3Haunmoctsb(%) BoiznopoBeBuux/+3Hauumocts (%)
Kurait 1404 328 000 0 0 0
CIIA 328 915 700 825 041/250,8 x 1073 0,01369 75538/136,9 x 1074
Wranus 60 048 347 183 957/306,3 x 103 0,04104 0,08593
Poccust 145 000 000 52763/36,39 x 1073 0 0
Ta6anua 3.3

Ctpana Hacenenne 3apazkennbix/3Hauumocth (%) | Cwmepreii/3Haunmoctsb(%) BoiznopoBeBuux/+3Hauumocts (%)
Kurait 1404 328 000 0 0 0
CHIA 328 915 700 0,2508 0,01369
Uranus 60 048 347 0,3063 0,08593
Poccus 145 000 000 0,03639 0 0

Brisoani Ha 01.05.2020

1. B Poccun 3HaYUMOCTh CMEPTHOCTH OT JOPOYKHO-TPACIIOPTHBIX TPOMCIICCTBUN HA IBa

nopsjka Bbllie U coctapiser 1072 (cM.Ta6.1.i) MPOTHB 3HAYMMOCTM CMEPTHOCTH OT TaHIEMHH
107* %; (cm. Tabu1. 3.1).

2.3HauMMOCTh CMEPTHOCTH OT TpHMmna B Poccum mmeer nopsgok 3naunmoctr 10™* % xak u

oT mangemMuu (CM. TabJI. iv ).

3. B Mupe 3HauUMMOCTb JETCKOI CMEpPTHOCTH OT TONIofia Ha TpM Topsiaka Beimre — 1071 %,

(cM. Tab.1. ii ) IpoTHB 3HAYMMOCTH cMepTHOCTH OT nanaemMun 10™* % (cm., HanpuMep, Ta6u. 3.1).

[MosHyI0 OpraHU3allHOHHO-MEAUIMHCKYI0 3HAYMMOCTH COOBITHM, CBS3aHHBIX C
HBIHEIIHEHN MaHIeMHell, MBI CMOXEM OLCHUTD JIMIIb TOT/A, KOTJa CTUXHET "Irym”, CBS3aHHbIMH
¢ OecropsouHBIM 00CYKICHHEM MaHIEMHUHM KaK KatacTpo(bl, a CTATHCTHKA 3aKOHOMEPHO,
COIJIACHO 3aKOHAM PaclpOCTPAHECHUS SMUIEMHUH, BT Ha cBOE "miato". Beé xe To, uTo yxe
OCO3HAHO HA CETOMHSANIHUN JeHb — 3TO HEOOXOMUMOCTh KapaHTHHA, YCTPAHEHHE €ro
MOCNIEICTBUN U JieueHue 3aboneBmux. U 310 yke — Ta HEW30EeKHOCTh, ¢ KOTOPOW HAI0
CBBIKHYTBCS, @ CErOJHS — YETKO BBIIOJIHATH JaBHO M3BECTHBIE MEPBI 3allIUTHI: Yem Jicécmuye
Mepbl, mem Kopoue Npomokovl npeoomepawenus pacnpocmpanenus (O He JedyeHus u e
npeooonenus nociedcmeuil). Bor, Toraa v MosBUTCS BO3MOXHOCTh CPaBHUBATh BEIMYHMHBI K
OLIEHHUBATh MOCIEACTBYS. Pa3paboTka sxe METOMOB MPEAYIPEKACHHS, TUATHOCTUKY, JIEIEHUS —
Jienio GrpKaiiiiero OyayIiero u Jaxe mapaiefbHBIX MEp, CBSI3aHHBIX C BaKIMHAIUCH, T1C B
KA4yeCTBE BAKIMHBI HCIOJB3YETCS JOHOPCKAs KPOBbL (aBHO M3BECTHBIA METOJ JICUCHHUS B
MEJTUIINHE).

OL[HaKO, TOYHO MOXHO CKa3aTb, 4YTO Ha CCI‘O,HHHIHHI/Iﬁ JCHb YemoBeuecTBO HE
CIIOCOOHO CO31aBaTb BUPYCHI, a Hpupo;la Ha 3TO TpaTujia COTHU U COTHU ThICAY JICT. Tem He
MCHEC, ce2o0HAUHULL pasym uenoeexka 6nojiHe cnocoben MeHsmb C8oUCmed cyujecmeyromux

6UPYCO8 U, meM cambiM, MOOYIUPO6amb NPOYecchl PACIPOCMPAHEHUS 6 Cpede UMEHHO
yenosexa. CUTyallMy ¢ TAHJCMHUSIMU TOCJICTHUX JIET KOCBEHHBIM 00pa30M 3TO MOJTBEPIKIAIOT.

IIpooonoicenue cnedyem ...
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To analyze the situation related to the 2020 paciewe will introduce the concept of "significaticef
events that represent this situati®mgnificancein our case is the ratio of thedifferentpopulation to the number of
people associated with the main eventafection, death, recovery, and is formalized dgtermination probability as
a frequency.

Preliminary observation &

The principle of practical impossibility of highly unlikely events

When solving many practical problems, you haveléal with
events whose probability is very small, i.e. cleseero. Can we assume
that the highly unlikely eved in a single test will not occur? This
conclusion cannot be made, since it is possibtepagh highly unlikely,
that eventd will occur.

It would seem that the appearance or non-appearaha@n
highly unlikely event in a single test is impossilib predictHowever,
long-term experience shows that an highly unlikebhgnt in a single trial
in the vast majority of cases does not oc€ur.the basis of this fact, the

DN | P < following «principle of practical impossibility ofinlikely events» is
"I didnt want to think that the mind isjusta ol accepted:if a random event has a very small probability, rthie is
on such landscapes... practically possible to assume that in a singlet tiss event will not
occur

The question naturally arises: how small must ttebability of an event be to make it impossible ifoto appear in a
single test? This question cannot be answered irally. For tasks that differ in substance, tmsvaers are different. For
example, if the probability that the parachute widit open during a jump is 0,01, then it would Imaceceptable to use such
parachutes. If the probability that a long-distatve@n will arrive late is 0,01, then you can alinbe sure that the train will arrive
on time.

A sufficiently small probability that (in this piégular problem) the event can be considered alinogbssible, called the
significance levelln practice, levels of significance between Gadil 0,05 are usually accepted. A level of signiftaequal to
0,01 is called one-percent's (one per hundredvel bf significance equal to 0,02 is called twoeeat's, and so ot

We emphasize that the principle discussed heravalimu to make predictions not only about evens tave a low
probability, but also about events whose probabititclose to one. Indeed, if evefdithas a probability close to zero, then the
probability of the opposite eveAtis close to one. On the other hand, the non-oenog of event A means the occurrence of the
opposite event té\.. Thus, the principle of the impossibility of urdily events implies the following important conseuge for
applicationsif a random event has a probability very close ne,ahen it is practically possible to assume that single test this
event will occurOf course, the answer to the question of whataidity is considered close to one depends on $kerece of the
problem.

Example of a mass event from the observer's poiiea

For clarity of numerical estimates and scales, mwsgnt a numerical description of the situatioreissed
with road accidents in Russid:
Table i
Statistics for 2015
lost: 23114/145000 000 = 1.594%107* = 1.594 %1072 % (significance);
suffered: 231 197/145 000 000 = 15,94 x10™* = 1594 x1072% (significance).
For 4 months
lost: 5778/145000000 = 0,5313*10"* = 0,5313*1072% (significance);

®) https://studme.org/290202/matematika_himiya_fiziikftsip_prakticheskoy _nevozmozhnosti_maloveroyatisgitpytiy

) The simplest definition of objective significancalicators is given by the "three sigma rule”, whthtes that almost all values of a normally
distributed random variable with a probability 08973 lie in the rangg:3 = o from the average value, wheré is the variance of the random
variable.

10) https://tass.ru/info/3233185
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suffered: 57799/145 000000 = 5313x10"* = 5,313 x107%2% (significance).
Here, the significance of events is determinegtmpabilities of the order0~2, which corresponds to values of the
order1 = 1072 = 0,01 (one per hundred).

Example of a world-wide event from an observer's pat of view

According to the UN, one child dies from malnutnit and hunger every five seconds in the world. ilBindata is
provided ih). This means that in a year die 6 220 800 childaerfour months - 2 093 393. Correlating theseuealto the
population of the plane?(5 = 10° peopld, we get the corresponding values of the arithenedlues:

Table ii
year: (6,2 %10%)/(7,5*10%°) =0,83+1073=0,83*10"1 % (significance);
4 months: (2,1 x10%)/(7,5 * 10°) = 0,28 x 1073 = 0,28 x 1071 % (significance).

Example of a "single-order" event from the observes point of view

According to the WHO, about 650 000 people dienfrimfluenza every year. Similar data are givertinfor four
months-162 500people Correlating these values to the population of glamet {,5 * 10° peoplg, we get the corresponding
values of the arithmetic values:

Table iii
year: (6,500 * 10%)/(7,5 * 10%°) = 0,8667 = 10™* = 0,8667 * 1072% (significance);
4 months: (2,167 * 105)/(7,5 * 10°) = 0,2889 x 10~* = 0,2889 * 1072% (significance).

From the same sourd®, in Russia, on average (averaging over ten yettis)death rate was 588 people per year.
Repeating the calculations similar to the previons, we have:

Table iv
year: (588)/(145 = 10°%) = 4,055 % 107° = 4,055 * 10~*% (significance);
4months: (196)/(7,5 *10%) =1,352x107° = 1,352 * 107*% (significance).

The full organizational and medical significandettee events associated with the current pandemwecwill be able to
assess only when the "noise" associated with therdirly discussion of the pandemic as a disaatet, statistics naturally,
according to the laws of the spread of epidemid,reach its "plateau”. However, what is alreaggagnized today is the need
for quarantine, elimination of its consequences tagatment of patients. And this is an inevitapitihat we must get used to, and
today we must clearly implement lorgknown measures of protectiotite stricter the measures, the shorter the protodoi
preventing proliferation (but not for treating overcoming the consequeneSo, then we will be able to compare the values a
evaluate the consequences. The development of detfgrevention, diagnosis, and treatment is denaf the near future, and
even parallel measures related to vaccination, svidenor blood is used as a vaccine (a long-knowthadeof treatment in
medicine).

Statistics of coronavirus cases in the World beceld countries )
(from greednews.gu

April 8, 2020
Table1.1
Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 83095/5,917 x 1073 3340/2,378 x 107* 77467/55,16 x 10™*
USA 328 915 700 386587/117,5x 1073 12275/37,32 «10™* 21316/64,81 « 1074
Italy 60 048 347 135586/225,8 x 1073 17127/285,2 « 10~* 24392/406,2 « 1074
Russia 145 000 000 7517/5,184 1073 61/0,4207 x 10™* 503/3,469 x 10

Chinese criterion (objective)

To compare the dynamics of the epidemic, it isisable to count the significance of events from somalues in
standard situations. China is believed to have ramrae" the coronavirus epidemic. In this case,siigeificance of getting for
more certainty in the comparison of their valuethwiie Chinese. We reset all the values in thegtior China and replace with
zeros those values for the other selected courasemrresponding to insignificant events that bdlless than the Chinese ones.
Values that exceed the corresponding Chinese valgeleft unchanged. These values correspond tprttmbility of occurrence
of the corresponding events. Obviously, this madetesponds to a comparison of the situation instHected countries with the
situation in China. Receive:

1) https://www.newsru.com/world/26feb2007/golod.html

12) https://rosinfostat.ru/smertnost-ot-grippa/
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8.

Table 1.2

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0
USA 328 915 700 0,1175 0,003732 0,006481
Italy 60 048 347 0,2258 0,02852 0,0406
Russia 145 000 000 0 0 0

Zero values of the last line indicate that in Raissi April 8, 2020, the real threat of the epidehrs not yet manifested
itself, although it has already manifested itseltie United States and in Italy.

To convert the data of table 1.1, we use two anluti filters (see table 1.3): the view of the agerperson who allows
1% risks (zeros in table 1.3) and "non-bigots" witv social responsibility, who allow 10% risksa( hrOf
course, the values of 1% and 10% are purely subgedbut they can also give some psychological rctdothe picture of the
epidemic.

Subjective criteria:
< 0.01 — for people with increased psychological sensitiyitto risks

Table 1.3

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0

USA 328 915 700 0,1175
Italy 60 048 347 0,2258 0,02852 0,0406
Russia 145 000 000 0 0 0
The structures of tables 2 and 3 are similar tedhaf tables 1.
April 15, 2020

Table 2.1

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1404 328 000 83 785/5,966 * 1073 3351/2,386« 107* 78 376/55,82 x 10™*
USA 328 915 700 589 020/179,1 1073 23725/72,13 %10 37 691/114,6 x 10~
Italy 60 048 347 159 516/265,6 « 1073 20465/340,8 x 10™* 35435/590,1 10
Russia 145 000 000 18 352/12,66 « 1073 150/1,0345 « 10~ 1473/10,16 x 1074
Table 2.2

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0
USA 328 915 700 0,179 0,007213 0,01146
Italy 60 048 347 0,2656 0,03408 0,05901
Russia 145 000 000 0,01266 0 0
Ta6auma 2.3

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0
USA 328 915 700 0,179 0 0,01146

Italy 60 048 347 0,2656
Russia 145 000 000 0,01266 0 0
April 22, 2020

Table 3.1

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 83862/5,972 * 1073 4636/3,301 * 10~* 77 807/55,40  10~*
USA 328 915 700 825 041/250,8 x 1073 45 042/136,9 x 10~* 75538/136,9 x 10™*
Italy 60 048 347 183 957/306,3 * 1073 24 648/410,5« 10~ 51600/859,3 x10~*
Russia 145 000 000 52763/36,39 « 1073 456/ 3,145 % 10~* 3873/26,46 x 10™*
Table 3.2

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0
USA 328 915 700 825 041/250,8 x 1073 0,01369 75538/136,9 x 10~*
Italy 60 048 347 183 957/306,3 x 1073 0,04104 0,08593
Russia 145 000 000 52763/36,39 * 1073 0 0

13) https:/linfotables.ru/meditsina/1197-tablitsa-karginusa
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Table 3.3

Country Population Infected/Significance (%) DeathdSignificance (%) Recovered/+Significance (%)
China 1 404 328 000 0 0 0
USA 328 915 700 0,2508 0,01369
Italy 60 048 347 0,3063 0,08593
Russia 145 000 000 0,03639 0 0

Conclusions as of 01.05.2020
1. In Russia, the significance of road traffic tthsais two orders of magnitude higher

and is1072 (see table i ) compared to the significance of pamd deaths-107* %; (see
table.3.1).

2. The significance of flu-related mortality in $4ia has the order of significance

10~* 9% (see table iv), as well as that of the pandemic.

3. In the world, the significance of child mortglifrom hunger is three orders of
magnitude higher thah0~* %; (see table ii) against the significance of pandembrtality
10™* %; see, for example, table.3.1).

The full organizational and medical significancktibe events associated with the

current pandemic, we will be able to assess onlerwkhe "noise" associated with the
disorderly discussion of the pandemic as a disaata statistics naturally, according to the
laws of the spread of epidemics, will reach itsatphu". However, what is already recognized

today is the need for quarantine, elimination sfadbnsequences and treatment of patients. And
this is an inevitability that we must get used daod today we must clearly implement long -

known measures of protectiothe stricter the measures, the shorter the pro®cir
preventing proliferation (but not for treating owercoming the consequenceSp, then you

will be able to compare the values and evaluatetimsequences. The development of methpds
of prevention, diagnosis, and treatment is a matfethe near future, and even parallel
measures related to vaccination, where donor biwoded as a vaccine (a long-known method

of treatment in medicine).

However, we can say for sure that today Humaitpat able to create viruses, and

Nature has spent hundreds and hundreds of thouségdars on thidHowever, today's human

mind is quite capable of changing the propertiegxiting viruses and, thereby, modulating

the processes of propagation in the environmera pérson.The situation with pandemics in

recent years indirectly confirms this.

To be continued...
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