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NPUJIOKEHUE HA AHAJIN3 HA T'OJIEMU JAHHH
IIPU NPEJOTBPATABAHE HA 3APA3A
N KOHTPOJ HA COVID-19

Baagumup Baagumupos
FOzo3anaoen ynusepcumem ,, Heogpum Puncxu** — brnaeoesepao

Pe3rome. B cpaBHEHHE ¢ TPaJUIIMOHHHUTE OTYETU U CTATHCTHKA HA MSICTO,
MIPUJIOKCHUETO Ha aHAIIU3 Ha TOJIEMHU JaHHU TP MPEOTBpATIBaHE Ha 3apa3a
MOXE J]a HaMalli W3MOJI3BaHEeTO Ha pabOTHA CHJa U MAaTCpUATHU PECYpPCH,
KaTO IMOHW)KaBa PUCKA OT JIMYHO yKpUBaHe. Tod Moxe ChIo edukacHo na
WACHTU(UIINPA U JIOKATU3UPA PEoIaraeMy MalueHTH, KaTo ce UH(GOpMHUpaT
TEXHHUTE KOHTAKTH, 32 JIa C& CaMOU30IupaT. To3u MeTo1 MOXKe Jla [IOMOTHE Ha
paboTara Ha MEIUIIMHCKHA ¥ OOILECTBCHN PAOOTHHUIM U J]a HAMAJTM PHUCKA OT
nHpekuus. MetogonorusaTa paboOTH YCIICIIHO TPY HaMaJsBaHEe Ha oOmara
M30J1alUsl M HAChPYaBaHEe Ha Bh3CTAHOBSIBAHETO HA UKOHOMHYECKUTE ISHHOCTH.

Kurouosu oymu: wontpon Ha COVID-19; kopenaluoHEH aHalu3;
MOJICJIpaHe U MTOKa3BaHe Ha MMPOCTPAHCTBEHU JaHHH

BnBenenne

Crnen nzbyxsaneto npe3 nekemBpu 2019 r. COVID-19 6bp30 ce paznpocTpanu
no nenus cBAT. Ha 30 ssayapu 2020 r. CBeToBHaTa 3apaBHa opranuzanus (C30)
oduuratHO 00SIBM M3BBHPEIHA CUTYyalus 3a OOIIECTBEHOTO 3paBe B CBETOBEH
Mmamad. KeM 3 okToMBpH T4 ce € pasnpocTpanuna B 74 ctpanu (Kavanagh & Singh,
2020). Hanuonanuute mpaButeiacTBa B EBpoma u3Bbpmnxa 0bp30 pearupase,
€MHHO paslojlaraHe W CTPUKTHA NPEBEHIUS U KOHTPOJ, KaTo Mpearnpuexa
MEpKH 10 MPEOJ0JIsIBaHE HA COLUAIHATA M30Jalusl U ObJEHIO BH3CTAHOBSBAHE
Ha TpyJoBara M oOpa3oBaTenHarta JAeiHOCT Ha HaceneHueto (Karanikolos &
McKee, 2020). Pasnpoctpanenuero Ha COVID-19 o6aue mpombmxu u C30
00ssBu COVID-19 3a rnobanHa manpeMus, BKIIOYBAIla MOBEYE JbPKAaBU, Ha
11 oxromBpu 2020 r. Bumpeku ue Gopbara cpemry COVID-19 mpoxbmxaBa
MoBeye OT OCEM Mecella B CBETOBEH Maiad, CUTyalusiTa OcTaBa CEpHUO3HA U
Henpenckaszyema (Liu et al., 2020).

B perpocnekmus, eranute Ha pasnpocTtpaHennero Ha COVID-19 nokasaxa
HEO0XOIMMOCTTAa0THATMYHE Han34epraTeeH Ha0Op 0OTMETOIM 3a aHAIM3 Ha HAY YHI
JaHHU 32 B3eMaHe Ha e()eKTHUBHHU peleHus 3a mpeBeHus. C MomyIsipu3upaneTo Ha
HWHTEPHET TEXHOJOTHUTE XOpaTa MOTaT JIECHO J1a OOLIyBaT, 1a CH B3aUMOJICHCTBAT,
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na mazapysat (Kissler et al, 2020). C nomoinra Ha TOAXOASIIA TEXHOJOTHS 32
aHaJIM3 Ha TOJIIMOTO KOJMYECTBO JaHHH, HATPYIaHU B HH(pOPMAlIMOHHATA MpEXa,
MOXe e(DEeKTHMBHO Ja Ce TpaBsIT TOYHH IPOTHO3U 3a Pa3lpPOCTPAHECHUETO Ha
COVID-19, naunna Ha pa3npocTpaHEHUE, CIeIBAILKA eTal Ha Pa3pOCTPaHEHUE U
T.H., 32 J1a ce (POPMYJIUPAT CHOTBETCTBAIIM MOJUTHUECKUA K UKOHOMUYECKH MEPKH.
[IpeBeHnMsATa ¥ KOHTPOJIBT HA TOJIEMUTE CHOUTHS B 00JacTTa Ha OOIIECTBEHOTO
3IpaBe ca KiIacu(UIMPaHU TIaBHO B €TAlUTE Ha MOHUTOPUHT Ha EMUJICMUYHATA
CUTYyalusi, PAaHHO MPEAYIPEKICHUE, TPEIOTBPATSIBAHE U YIIPABICHHE Ha OCICTBUS
u Bb3cTaHoBsBaHe (Prem et al, 2020). Bb3 ocHOBa Ha Hamiata AMCKYyCHs 3a
TOPHUTE W3TOYHUIIM HA JAHHU U TEXHOJIOTUU, HUE II€ C€ ChbCPEAOTOUNM OTHOCHO
Ch37]aBAHETO U MOJ00PSBAHETO HA TPU MEXaHM3Ma 32 IIPEJ0TBPATIBaHE U KOHTPOJI
Ha EMHUIEMHUATA Ype3 MPUIIOKEHHUS, NaBallld BB3MOXKHOCT 3a MpOCHesBaHE Ha
CTEITICH Ha PeaKIysl U Bb3CTAHOBSIBAHE, aHAJIN3 HA MOHUTOPUHTA Ha EMUIEMUYHATA
CUTyalusi, HAIMYNE Ha MEJULIMHCKUA U OOJIHWYHU pecypcH. Busyanmsanusra ce
noctura riaaBHoO upe3 reorpadcku uHdopmanuonuun cuctemu (IHUC). THUC ce
CBhCTOU OT KOMITFOTBPEH Xapayep, copTyep U pa3aIudHu METO/IH.

CrarucTndecka 00padoTka

Wznon3ea ce 3a chOupaHe, ymnpasieHne, oOpabOTKa, aHAIU3, MOJECIUPaHEe U
MOKa3BaHE Ha MPOCTPAHCTBEHM JAHHM 3a PELIaBaHE Ha CIIOKHH NpoOIeMH Npu
ymnpaBieHHETO U manupaneTo (Agrawal et al., 1995). Upes cBbp3BaHe Ha roje-
mu ganau ['MIC Moxe Ja TOMOTHE Ha XOpa M OpraHu3alyy J1a IoiIydaT no-100po
pasOupaHe 3a TEXHHTE MPOCTPAHCTBEHM MOAENH M B3aumoorHoweHus. [MC
TEXHOJIOTHATA IPBO TPsiOBa 1a Obe CHaOAEHA ¢ TIOAXOSAIO MPUAOOUTH roJIeMU
nanHu. TakoBa chOupaHe Ha JaHHU BeYe HE € OrPaHUYCHO A0 TPAIULUOHHO
o0opyJaBaHe W METOIM KaTO TOTAJHH CTaHIWH, CATEIMTHO AWCTAHIMOHHO
HaOJroIeHNE U MTOJICBH U3MEPBAHMsI, HO MOXKE J1a JIOHAE U OT MHOKECTBOTO U3TOY-
HUIIM Ha JaHHHW, oOchaeHu no-rope (Gaffney & Smyth, 1999). Ot meana Touka
Ha 00paboTKa 1 aHaIU3, TOBA OOMKHOBEHO CE CIY4Ba IJIABHO YPE3 TEXHOJIOTHS 32
naptugHa odpaborka — karo Hampumep MapReduce, u pasmnpeneneHa cucteMHa
uHppacTpykTypa kato Hadoop. M3TOUHUKBT Ha TaHHK MO3KeE Ja ce TpaHchopmMupa
B mudpos Qopmat, koiito e mpuemsuB 3a ['MIC. Bb3 ocHOBa Ha KOHTpOJia Ha
TPELIKUTE B TMPOCTPAHCTBEHUTE JaHHM M BEKTOPHHUTE JAaHHHW TOIOJIOTMYHATA
BpPB3Ka CE YCTaHOBSBAa aBTOMAaTHYHO, 32 Jla C€ OCBHLIECTBH NpeoOpa3yBaHETO Ha
KOOpJIMHATUTE HA TIPOCTPAHCTBEHUTE JaHHU M 00paboTKa Ha KOMIPECHS, KaKTO U
3asBKU M aHAJIW3 Ha IPOCTPAHCTBEHU JaHHU.

[lonacrosimiem mnpaBUTENCTBaTa HAa BCHYKM CTPaHW M3MOJI3BAT BU3YaJTHHU
aHAJIM3M Ha TOJEMM JaHHU B pPEaJHO BpeMe 3a BU3yaIM3allds Ha KIHOYOBU
nnaukaropu Ha COVID, kato naHHU 32 ciy4au, pa3lpoCcTpaHEeHUe Ha eNUIEMUATA,
enuIeMUYHA CUTyallus, TeHASHIIMH U JIOKJIAu 3a FOpelln TOUYKH. TexHoiorusaTa
MOJKE J1a 3aJI0BOJIM ITPaBOTO Ha OOIIECTBEHOCTTA 1a 3Hae Hall-1o0pe, U € yo0Ha 3a
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MOJUTULUTE 1a pa30epar enuaeMUIHaTa CUTyalHs KaTo I5U10 U A I HOAKPEIST MU
B3eMaHe Ha pemenus. Hanpumep Google Maps u3non3Ba MHTEpakKTUBHH HU(PPOBU
KapTH 3a BU3yaJM3alus B peaHO BpeMe Ha eNMUAEMHUOJIOrMYHN JaHHu. HeroBara
uudposa miardopma chUI0 MOKe Aa Ob/ie HHTETPUpPaHa C APYTH MPOEKTH (HAIp.
0e301acHOCT Ha KUBOTHHUTE U OOILECTBEHOCTTA) 32 HEMIPEKbCHATOTO Pa3BUTHE HA
miatgopmara.

Hanpumep npe3 1993 r. mpoekTsT 3a KapTorpadupane Ha 3apaseto u ['MC,
cbBMeCTHO ch3/1ajieH oT C30 u CBeToBHUS NeTCKH (OHI, Ch3/1a0Xa Tio0aniHaTa
mpexa HealthMap 3a mabmiogenne B peaaHo BpeMe 3a orHuila Ha 6onectu. Tosa
MO3BOJISIBA MHTEJIUTEHTHA MHTErpanys Ha W3TOYHWIM Ha MH(OpPMALUS 3a MHO-
YKECTBO OTHHILA Ha OosiecTH. Te3n OT3MBUMBU CHCTEMH 32 HAOMIONEHHE C TOJSIM
00eM CKaHHMpaT Pa3IUyHH CTPYKTYPUPaHH M HECTPYKTYPHpaHW OHJIAWH JOKIa-
¥ 3a MOCHTUHULIMpPaHEe W Mpocie s BaHe Ha HOBH OTHHUINA Ha OOJECTH M Ipyru
3npaBHu npoOsiemu. Mima u moOwiHo mpuiokenue Outbreaks Near Me, koeto
cu ceTpyaHnun ¢ HealthMap, xato ocurypsiBa MOHUTOPHHT B PEalHO BpeME Ha
Oe3onacHocTTa Ha 001IecTBEHOTO 3/1pase. Purypa 1 naBa npumep 3a onnaiia 'MC,
MpeAoCTaBeH OT YHuBepcurera ,,Jlon Xomkuuc*, ¢ nannu 3a COVID-19 ot
10 romn 2020 1.

Earl, FAO, NO&A

®urypa 1. Busyanuzanus Ha rinobanHoro passutue Ha enugemusita COVID-19

B nombnnenwe kpM TpamuuuonHata ['MC rpaxnmanuTe Morar a mpHeMmar
noo6pososHa reorpadeka nadopmanus (VGI) mim xpayacopeunr kaprorpadupane,
3a Ja ce M3M0J3Ba MHQOpMaLus, MpeaocTaBeHa OT MOTPEOUTENICKU pecypcH, 3a
(dopMupane Ha Kapra 3a pasnpocTpaHeHue Ha enuuemusi, karo OpenStreetMap
n Geowiki. B 6opbata cpeury Bupyca EGona B 3amagna Adpuxa npe3 2014 r.,
n3nomBaiiku  metopa VGI, onnaiiH  noOpoBonuuTe mpuiaraT  CaTEIMTHU
n300pakeHns 3a KapTorpadupane B TpH rpaga B I'Bunes, BkmouutentHo 100 000
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crpaam, 3a HaOmoAeHne Ha enuaemMusTa. B nombinaenue kM ['modanaus HealthMap
[0 BpeMe Ha Ipolieca Ha enujeMudeH KoHTpoia Ha Bupyca COVID-19 B EBpomna
Tencent, Baidu, Lilac Garden u apyru craptupaxa BU3yaau3anus 3a IpOCieisBaHe
Ha enuaeMud. Harmpumep kaprara B peajHO BpeMe Ha eNHIEMUsITa Ha IaTdopmara
Baidu, craptupana na 22 sHyapu 2020 r., q7aBa B3MOXKHOCT 32 MOHMTOPHHI Ha
eNUAEMHUUTE, MIPOJIETHA MUTPALUs U BU3yalIn3alMs HA CNUICMUYHUTE TCHACHIINH,
KOHMTO UTPasAT BaXKHA poJIsl PU Pa3NpocTpaHeHue Ha enuaeMusTa. Ha tasu ocHoBa
METO/IH KaTO KpayICOPCHHT KapTorpadusiTa Moke 1a ce KOMOMHHUPAT JOITBIIHUTEIHO,
3a J1a ce KOHLEHTPUPAT MyOJIMYHU PECYPCH 32 MOHUTOPHHT.

MOHUTOPUHIBT Ha OOJHUYHUTE PECypcH MOXKE Ja Ce HM3BBbpILIBA M 4Ype3
BU3yalU3alMs Ha CHUICCTBYBALIUTE AaHHHW, Karo Opoil OONHUIM, MEIUIMHCKU
pecypcH, OOJTHUYHH JIerJia, 000py/ABaHe, CTAllMOHAPHU MAMEHTH U Apyra uHpop-
Malysi, BKIIOYUTETHO MOHUTOPUHT M aHAJIM3 Ha aKTyaJH3aluuTe B PEaHO BpEMe.
ToBa MoKe a crioMara 3a yKperBaHe Ha yNpaBJICHUETO Ha OOJIHUYHUTE pecypcu
U oJo0psiBaHe Ha OOILIECTBEHOTO BB3MPUSATHE. 3a Aa CE OCUTYPSBAT JTOCTABKHTE
Ha MEIMIMHCKU MaTepHajH, eKCIUIoaTaluaATa U YIPaBICHUETO Ha JOCTaBKara Ha
MEIUIMHCKN MaTepHajy, ChIO0 MOraT Jia ObJar pasrieiaHu Ype3 BU3yalu3alus,
3a J1a OCHTYpSIT TOAKpena 3a YIpaBJIEHHETO MW pasloyiaraHe Ha MallaOHu
MeIMIUHCKA pecypcu. [lo Bpeme Ha BB30OHOBSIBAHETO HAa WKOHOMHYECKATa
JIEHHOCT B MKOHOMHKATa (Harp. MPOU3BOJICTBO), MOHUTOPHHT B PEAIHO BpEeME Ha
CUTyalusiTa MOXKE J1a C€ U3BBPIIM U Upe3 BU3yaTTU3alus, 3a J]a CE OCUTYPH TIaBHO
MPOABIKABAHE HA ONEPALIUUTE.

Omnnaiin Ha0JII0IeHNe HAa 001eCTBEHOTO MHeHHe

Upe3 mpuiarane Ha 3aAbI004YeHO OOydeHHE 3a 00paboTKa Ha ECTEeCTBEH
e3uk (NLP) mpaBuTesncTBOTO MOKE Ja NPUIOKH IO-TOYHO pas3lo3HaBaHE Ha
peuta. TakoBa Moxe na ObJe paslo3HaBaHE Ha OOEKT, aBTOMaTHUEH TEKCT C
KJacu(UKaIys 10 4yBCTBUTEIHA UHPOPMAIHS, JOKYMEHTH, TOKJIaA1, HOBUHHU U T.H.
Ta3u unpopmanust Moxe na Obae cbOpaHa OT MHTEPHET U COLMATHN MPEXKH 32
HaOroeHre Ha OOIIECTBEHOTO MHEHHUE, 32 CUCTEMH 3a PaHHO MpeayNpeKIeHHE,
MEXaHU3MH 32 KOMyHHKalUsl Ha HH(OpManus, ,,KornacHe  Ha CIyXOBe, MyOInvyeH
aHaJIN3 Ha HACTPOCHUITA U IyOIMYHO ycrokoeHue. [1pu npuiaraneTo Ha pa3nuyHu
TEXHOJIOTHH 32 00pabOTKa Ha €CTECTBEH €3MK aBTOMAaTHYHATa KiIacH(pHKalus Ha
TEKCTa Ce OTHACA JI0 ONPEIETHETO Ha KaTerOPHUHUTE TEKCTOBO ChIAbPIKaHHUE CIIe]
npeasiaraHeTo Ha Habop OT MapKUPaHU KaTeropyuu. ABTOMaTHYHATA KITaCU(PUKALINS
Ha TEKCTa € KI0YOBa CTHIIKA B CKPUHHMHTA HA JaHHUTE, CBBP3aHU C CMHACMHU
OoT WH(EKIHOo3HH OonecTH. AHAIM3BT HAa HACTPOCHHETO WJIH H3BINYAHETO
Ha MHEHHE € aHajh3 Ha TEKCTOBHM JAaHHHM OT KOMIIIOTHP, 32 Ja CE€ YCTaHOBAT
MHEHHUSATA, EMOIIMUTE, OLEHKUTE W HarjlacuTe Ha Xopara 3a MPOIYKTH, YCIYTH,
OpraHu3aluu, JTuia, npooiaeMu 1 csouTHs. OCHOBHUTE METO/IN BKJIFOUBAT METO/ 3
KOHCTpyHpaHe Ha BeKTOpHH aymu Ha Word2Vec, npeacTaBsiHe Ha BEKTOPHH IyMH,
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0a3upaHu Ha MPO30PCYHH HEBPOHHU MPEXKH, MOBTAPSIIU CE HEBPOHHU MPEKH,
JUBJITOCPOYHU MOJICIIH ITAMET, KOHBOJIFOIIMOHHU HEBPOHHH MPEKH U HIKOU MOJISIIH,
BKJIFOUBAIM KOMIIOHEHTH Ha mamerta. Hampumep monenst Word2Vec moxe
Jla BbBeJE AyMa, 3a Ja mnpejckaxke koHtekcra (Skip-gram Model), unu o6paTHO
— Jla W3MO0JI3Ba KOHTEKCT Ha JlymMara KaTo BXOJIEH CUTHAJ 3a IMpeJCcKa3BaHE Ha
camara ayma (Continuous Bag of Words Model — CBOW).

B mporeca Ha mpenoTBparsBaHe M KOHTPOJ HA CMHJICMHUUTE TEXHOJOTHSTA
3a 00paboTka Ha ecrectBeH e3uk (NLP) Moxe na urpae akTUBHA poJisi B paHHOTO
npeaynpexaeHue, oopdaTa ¢ pa3lpOCTPAHEHUETO Ha CIIYXOBE, MPOCICISBAHETO
Ha JMHAMKKATa Ha 3a00JIIBaHUSITA, COIUATTHOTO FOPEIIO METHO ¥ HH(DOPMAIIMOHESH
Tnackk. [lo OTHOIIEHHE HA PaHHOTO NPEAYIPESKICHUE H3CICAOBATEIUTE Ca
M3II0JI3BANIN BIPAXKIAHETO HA JyMHU, 32 J1a KIIaCH(DUITUpAT HECTPYKTYPHPAHU TEKCTOBU
JIAHHU, KaTO HAIPUMEp MIPY M3CIIeIBaHKs B KOHTEKCTa Ha orHuiara ot 2014 r.

AHaJHM3UpaHe HA BUPYCEH XocT ¢ momomra Ha Deep Learning and NLP

Hamwupanero Ha ecTecTBEHMs FOCTONPUEMHHUK, MEXKIUHEH TOCTONPUEMHHUK U
KpacH TOCTONPHEMHHUK Ha BHPYC € Ba)KHA MAPKa 3a MPEAOTBpATSIBaHE OTHHUILETO
Ha Bupyc. C men M3ACHSBaHE Ha TOCTONPHEMHHMKA W TAaTOTEHHOCTTa HA HOB
BUPYC, YYEHHM BeY€ MOraT Ja H3MOJI3BaT MOAET 3a 3aIbl004eHO oOydeHHe,
3a Ja M3BBPIIAT MIMPOKOOOXBATHO THPCEHE HAa T€HETUYHU JaHHU 334 BUPYCH.
Yactuunoto cxoxctBo Mexay JHK mocmenmoBaTenHocTTa Ha HOBHSL BUPYC U
JHK mnocnemoBarenHocTTa Ha HM3BECTHHsI BHPYC JaBa pPa3MUTH INPOTHO3M 32
HOBHSI BUpYyCeH npueMHuK. Deep Learning e HOBO HampaBiieHHE 32 U3CIEABAHE 32
MaIIMHHO 00yueHHe; TOBa € KOHTPOJIMPAaH METO] 3a aHaJIu3 Ha pa3lo3HaBaHEe Ha
o0pa3uu (HarpuMep pa3no3HaBaHe Ha H300paKeHHs M pa3No3HaBaHe Ha €CTECTBEH
€3UK), KOUTO MOTaT Jla pa3no3HaBaT TeKCT, N300paKeHHsI M 3BYKOBH JaHHH Ype3
H3ydYaBaHe Ha MPHUCHILUTE 3aKOHW W HUBA Ha M3pa3sBaHe Ha NMPUMEPHH IaHHH.
Tunuuau Moienu 3a 1bJI00k0o o0yueHue BrirouBat Convolutional Neural Network
(xonBomonroHHa HeBpoHHa Mpeska, CNN), Deep Belief Network (ap10oka mpesxa
ot BsipBanus, DBN) u Storage Area Network (Mpeka OT CBbp3aHU ChXpaHSBaILU
ycrpoiictBa, SAN). [1o oTHOIIEHNE HA MPEBEHLUATA ¥ KOHTPOJIA HA CUACMUHUTE
KOHBOJIIOIIMOHHATa HEBPOHHA MpPeXKa € Hall-IIMPOKO H3Moa3BaHara. B3 ocHOBa Ha
TE3W CTATUCTUYECKH MOJIENIN U3CIICAOBATEINTEe MOTaT a U3MO3BaT 3abJI00UEHO
oOydeHHe 3a HaMHpaHe Ha BUPYCHH XOCTOBE MO-OBP30 OT BCSKOTa MO BpeMe Ha
oruuuie. Pa3paboTeHo e M3Mmon3BaHe Ha JBYIOCOYHO KOHBOJIIOLMOHHA HEBPOHHA
Mpexa, 3a Jla HaMepH XOCTa Ha HOBHS KOPOHABHPYC W Ja M3TPagdl BUPYC XOCT
Mogen 3a mpornosupane (VHP), kbaeTo Bcska BHpyCHa MOCIEIOBATEIHOCT €
mpeacTaBeHa OT TEpMUYHA MaTpHIIa. ,,/IBynocoyHara* KOHBOIIOLMOHHA HEBPOHHA
Mpexa npearnosara, 4e me Ob/1e U3BJIeueH eUH 1 ChbL] HaObop OT JaHHU 3a ChLIaTa
CTPYKTypa Ha KOHBOJIOLMOHHMS BXOJ Ha HEBPOHHa Mpexka. M3cnenBaHero
Mpearoara, 4e KOpoHaBUPYCHT Ha MIPUIICTIMTE UMa MO-CXO0AeH MOET Ha MH(EKIUs
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B CPaBHCHUC C KOPOHABUPYCUTE, KOUTO 3apa3saBaT APYyru Fp’b6Ha‘lHI/I JKHUBOTHH.

EnugeMuyeH aHaIu3 U MPOrHO3MpaHe: MO/ 32 THHAMUYHO TpeIaBaHe
HA MH(PEKIMO3HU §0JIECTH U TOJIEMH TAHHU

lonemuTe MaHHM MOTaT Ja OCHUTYpPAT YYeOHM MaTepuand 3a MOJACTH 3a
pasnpoCTpaHeHWE HA CMUACMHH, 32 KOUTO MOTAT Ja Ce H3IMOJ3BaT UTEepaIuu
Ha MoOjena, 3a Jla Ce MoJlydaT ONTHMHU3UPAHU MapaMeTpyu Ha MOjena M M0 TO3U
HAYWH Ja Ce TOA00pH TOYHOCTTA Ha Mpe/icKa3BaHe. B MpeBeHIUsITa 1 KOHTPOJIA Ha
SMUCMUUTE aHATM3BT ¢ TOJEMHU JaHHH MOXKE Ja MPEACKaKe Pa3IpPOCTPAHEHUETO
Ha 0oJieCT 1 HEHHOTO OB IO Bh3AcHCTBHE. [IpeAokKeHn ca TEXHUKY 32 MAIIIHHHO
o0yueHHe W aJrOPUTMHU 3a OOyueHHe Ha MOJEN M aHalu3 Ha MPOJbDKaBalia
enuaeMuss upe3 JaHHM oT Twitter, uzmon3Baiiku Ckputus Mojaen Ha Mapkos
(CMM) 3a pasaensHe Ha €MUAEMHYHATA aKTUBHOCT HA TPH eTana (MHUIMHAPAHE,
pasnpoCTpaHEHNE U PETPECHsl Ha CMUACMUAITA) U pa3paboTBaHe HA HOB MOJIEN Ha
SMUICMUOJIOTHYHO TPOTHO3UpaHe. Pa3anyHy MaTeMaTHYeCKH MOJCIH ChINO ca
OWJIM MPUIOKEHU KbM JTAHHUTE B CONMATTHUTE MEINH 33 aHAITU3, BKITFOUUTETHO SIS
u SIR mMozenu (enuaeMHOIIOTHYHN MOJICITH 38 BEPOSTHO U 3a JIOKA3aHO 3apa3cHH,
KaKTO U 3a TEOPETHYHO Pa3MpOCTpaHEeHHE Ha 3apasaTa). JluHamukara Ha HH(EK-
[UO3HUTE 3a00NIABaHMsI CE€ OCHOBABA HA XaPAKTEPUCTHUKUTE Ha HACEICHUETO, MO-
sBaTa Ha OOJIECTH, KAKTO M 3aKOHHTE 3a PA3MpOCTPAHEHHE W Pa3BUTHE Ha Hace-
JICHUETO, KATO COIMATHU W APYTH (HaKTOPHU, KOUTO OOMKHOBEHO CE M3IMOJ3BAT 32
YCTAHOBSBAHE HA MATEMATHUECKH MOJIEIT.

Upes KauecTBEH aHAIN3, KOTMYESCTBEH aHATN3 M CUMYJIAIs Ha JMHAMUKATA Ha
MoJiesia Ha MOBEICHHUE ¢ BB3MOXKHO Jla CE aHATU3Upa MPOIEChT HA PA3BUTHE HA
0o0JiecTTa, 1a ce paskpHe eMUISMUYHHAT 3aKOH, /1a C€ TPEACKaXKe TCHACHIINATA Ha
MPOMSIHA U J1a C€ aHATM3UPAT MPUYHHNATE ¥ KIIFOYOBUTE MOMEHTH Ha CTHIEMHSTA
oT 00IeCTH.

H3Boau

Beue e cb3ajieH monynanuoHeH MOIEI Ha 0a3a Bb3MPUEMYHUBOCT — EKCITO3UIIHS
— MH(EKIUSI — Bb3CTAHOBSIBAHE, 32 J]a CE€ CUMYJIMPA CMUACMHUS BbB BCUUKH T'OJICMH
rpanoBe B EBpona. 3a ouenka ce usnons3sat 1 MeroasT Ha MapkoB, 1 MeTtoabst
Mounte Kapno. B nonbiHeHne KbM FOPHUATE MPUIOKEHUS CBBP3aHU OpraHU3aluu
MOTAaT Jla U3MO0J3BAT JaHHU OT MOOMJIHM YCTPONCTBA 332 KOPEJIAIMOHEH aHAJIN3 32
HaMUpaHE Ha MOTCHIMAJIHU KOHTAKTH. CieJ OTYMTaHE Pa3mpoCTpaHEHUETO Ha
COVID-19 cboTBeTHHUTE JaHHU OBP30 IIIE CE PA3UIMPSBAT C TCUCHUE HAa BPEMETO.
UscnepoBaTenure e Morar Ja MHTErPUpPAT Pa3jiMyHU JaHHU, BKJIIOUHUTEIIHO
JTOKJIJTN 32 CITyYaH U IMOJICTHU CIUCHIH, C U3BIMUAHE HAa MH(POPMAIIHS Ype3 aHaAIU3
Ha acollMMpaHe Ha JaHHU. PenaniMoHHWTE JaHHW MOrat Aa ObJaT U3CICABaHU 32
HaMHUpPaHE Ha YECTU MOJEIH, B3aUMOBPB3KH, KOPETalUUU U TPUUMHHO-CIIEICTBEHA
BpB3Ka.
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APPLICATION OF BIG DATA ANALYSIS IN PREVENTION

AND CONTROL OF COVID-19 INFECTION

Abstract. Compared to traditional reports and statistics on the ground, the
Big Data Analysis method can reduce the use of labor and material resources by
reducing the risk of personal concealment. Such method can also identify and
locate suspected patients efficiently by informing their contacts in order to isolate
themselves. Big data analysis can help the work of medical and community workers
and reduce the risk of infection. The methodology works successfully in reducing
the general isolation time and promoting the recovery of economic activities.

Keywords: COVID-19 control; correlation analysis; modeling and display of
spatial data
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