JIOJIATOK A

3BIT pe3yJIbTATIB MEPEBIPKU HA YHIKAIBHICTH TeKCTy B 6a31 XHYPE

() UNICHECK

sy Tursitin
Is'm EOpWCTYBAYA: Ik nepesl prn:
Eapaais Enres Blavopanss kads M 181836207
favanepeslpen Tun nepesipn
0% Be 2024 Didd 41 BEST Doe vi intermet + Library
Rava sslvy ID mopHCTyBaYa:
1% Be 2024 Di0A: 30 EEST IS A5622

Hazpa porymerta: 2024 M_NI_INIs_32 2 Kophicwso [ M_cxoposenai

EimericTs cropiwos: 35 KisseicTs cnle 8609 HimskicTs cossonie: 50117 FPossip gaany: 131 ME 1D draiay: 1016113789

3.3%
CxXoXicTh

Ha@binbwa cxomicTe: DA% & pxepenos 3 Biniorenn 10 dhafny: 100605 1454)

4% Dwoapama § BIS o ress n SO UTORPIR = [ 1 = &

0% UuTaT

BRAyEHHA LA TET BHMEH SR
Buaysensn cnecey Gifiniorpadhivmux nocwasHs BHar Hele

0%
BunyyeHb

HaB R W R O e A




JIOJIATOK B

Crnaiinu npe3eHTarii

) =4
) v\/ﬂojcnmmEHHﬂ METO/ZIB
MPOrHO3YBAHHA ANA

NEPEABAYEHHA CTUXIMHUX ABULL,

KopieHko AMmWUTpo Muxaitnosuy, IM3m-22-2
HayKoBWI KepiBHMK: AOUEHT, aou,. Kad. I, fonaH H.B. "/

Pucynok b.1 — TutynpHuii cnai

JocnineHHs

CTuxXilHi nnxa — ue HebesneyHi NpuMpoaHi asuwa
reodisMyHoro, reosorivHoro Ta atmochepHoro
NMOXOMMKEHHA, WO XapaKTepu3yloTbCcA panToBUMM
pYMHYBaHHAMM i 4acTo NpW3BOAATL A0 3arubeni
6araTbox  Ntofew, pYMHYBaHHSA UTN0BOI
iHbpacTpyKTypW, HaBiTb NoJanbluMX KaTacTpod.
EKcTpemanbHi norogHi ABULLLA MOXYTb
CMPUYUHATM Kinbka Hebesnek ogHovacHo abo
nocnifoBHo. MeTol LUbOro AOCNIAXKEHHA €
BMBYEHHA C€nocobiB MNPOrHo3yBaHHA NPUPOAHMX
3arpo3. MPOTHO3yBaHHA  CTUXIMHUX /UX €
CKNagHUM 3aBJaHHAM 4epe3 BeJIMKY KiJIbKiCTb
3MIHHMX i X B3aEMOAiN, afe BOHO € KPUTUYHO
BaXK/IMBUM /19 3MEHLUEHHA HaCNiAKiB KaTtacTpod.

Pucynok b.2 — JlocnimkeHHs



IcCHYtOUM niaxoam ANs NPOrHO3yBaHHSA

IcHYIOTb TaKi Niaxoan ANs NPOrHO3BYBaHHA:
* IMOUHHE HaBYaHHA;

* peKypeHTHi HeMpoHHi mepexi (RNN);

* KOHBOOUiIMHI HEMPOHHI mepexi (CNN);

* aBTOKOAYBa/IbHUKW;

* 3MillaHe HaBYaHHA;

* po3noaineHi obymcneHHs;

* niakpinatoBaibHE HaBYaHHA.

Pucynox b.3 — IcHytoun miaxoau st IpOrHHO3yBaHHS

Ornap, aHanoris

€ Tpu OCHOIBHI aHanoru ue:

* Natural Disaster Monitor;

* Disaster Alert;

* Tropical Storm Risk.

Y KOXHi 3 LUUX CUCTEM € CBOi M/OCI Tam
MiHycu. Ane ronOBHMM MIHYCOM € Te LWO
BOHM He nepenbayytoTb CTUXiIMHI nxa, a
TiIbKW CNiAKYHOTb 38 HUMMU.

Pucynok b.4 — Ornsin ananoris



MocTaHOBKa 3a4aui

Mera pmaHoi pobOoTH moIArae y
BCEOIYHOMY JOCIHI/DKEHHI Ta aHai3l
METOIB  IepeadaueHHs] CTHXIHHUX
SIBHII] 3 BHKOPHCTAaHHSIM HEHPOHHHX
Meperxk.  OcobmuBa  yBara  Oyme
OpHUIUIEHa  MeToJaM, TaKuM  SIK
sropTkoBl HeiipoHHi Mepexi (CNN),
pekypeHTHI HeiipoHHI Mepexi (RNN)

Ta oOoKi HeiipoHH1 Mepexi (DNN).

Pucynok b.5 — IlocranoBka 3amadi
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P

Yi — IIpOrHO30BaHE 3HAYCHHS.

MeTopgonoris

OCHOBHMMI METPUKM OLHIOBAHHA, 3a
[0MNOMOroto AKUX 3/[iINCHIOETbCA
NMOPIBHAHHA TPbOX HEMPOHUX Mepex €
cepegHAa abcontoTHa BiACOTKOBA MOMMUIIKA
(MAPE), cepegHAa abcontoTHa MNOMMUKA
(MAE), cepegHbOKBagpaTU4yHa MNOMMUIKA
(RMSE), koediuieHT geTepmiHauii (R2).

Pucynok b.6 — MeTonosoris



Weights

Constant

ApXiTEKTYypa HEMPOHUX MepexX

inputs

preE

Step function

Pucynok b.7 —

ana nposefeHHA
AOCNIAXKeHHA
BMKOPUCTOBYBATHU
nepuenTtpoH. BoHa
BUABNATH CKNagHi
B3aEMO3B'A3KM  MiXK
OaHUMU i
pe3ynbTaTaMMm.

ApXITEeKTypa HEUPOHUX MEPEK

Habip gaHHUX Ana AocniaKeHHs

Generation Weather Radar (NEXRAD)

ation Weather Radar (NEXRAD)

NEXRAD Inventory

Climate Data Online Interactive Radar Map

Habip aaHHux ana gocnigxkeHHsa 6ys B3aT 3 NEXRAD Weather Radar Data

Pucynoxk b.8 — Habip manHUX 111 TOCITIIPKEHHS

apXiTekyTy
AOMOMOXKe
HeNiHiMHI
BXIAHUMM
BUXiAHUMM



MpoBeaeHHA eKcrnepemeHTy

Ona npoBeBedeHHA eKcnepeMHTy O6yno B3ATO [faHi 30 wTaTy
MacauyceTtc CLUA 3a civyeHb Ta ntotnit 2023 poKy. Ui aaHi BKAOYaoTb
PI3BHOMAHITHY I[HPOpMaLild NpPO MOroAHi YyMOBM, TaKy AK onaawu,
WBKMAKICTb Ta HAaNPAMOK BITPY, TemnepaTypa, BONOTICTb, @ TAKOX AaHi
pafioNoKaliMHOrO  CnocTeperkeHHs. TaKoX  KOpeKTHoi  poboTtu
HeobxigHO nonepeaHbOo 06pObUTM AocCANiAXKYyBaHI AaHi, 30Kpema,
AKMMOCb YMHOM BIAHOBWUTM BIACYTHI 3HauyeHHA. Lle moxke 6yTn
nos'A3aHo 3i NoMUAKaMKM ob6nagHaHHSA sike 36ipano AaHi.

Pucynok b.9 — IIpoBeneHHs1 eKCIEpEMEHTY

Pe3ynbTaT NpoBeleHOro eKCNePMMEHTY AN yparaHy

0.85 0.83 0.80

2.3

2.5 2.8

5.2% 5.5% 6.0%

3.1 3.3 3.5
88% 85% 82%

Pucynok b.10 — Pe3ynbTaT npoBeACHOTO €KCIIEPUMEHTY JIJI Yparany



Pe3ynbTaT NpoBeeHoro eKcnepumeHTy Ans NicoBoi

MNoXexi
= ™™
e —— JEEm—

Pucynok b.11 — Pe3ynbpTaT mpoBeIeHOTO eKCIEPUMEHTY ISl JIICOBOT MOXKEKI

Pe3ynbTaT NpPoOBEAEHOro eKCNepMMeHTY A8 TCyHaMi

0.86 0.81 0.81

2.1 2.3 2.6
4.9% 5.2% 5.6%
2.8 3.0 3.3
TouHicTb 89% 86% 83%
B

Pucynok b.12 — Pe3ynbrar mpoBeeHOT0 eKCIIEpUMEHTY ISl TCyHaMi



Pe3ynbTaT NpoBeAeHOro eKCnepumeHTy ans

HaBOAHEHb
I R
0.87 0.84 0.79
2.1 2.1 2.5
5.3% 6.1% 6.6%
2.3 2.5 2.8
TouHicTb 90% 85% 80%

Pucynok b.13 — Pe3ynbpTar npoBeIecHOr0 €KCIIEPUMEHTY 71 HABOJIHEHD

AHani3 oTpMMaHUX pe3ynbTaTiB

Ha ocHOBI pe3ynbTaTiB eKCIIepHMEHTY MOXKHa 3pOOHTH BHCHOBOK, IO 3TOpTKoBi HelipoHHI Mepexi (CNN) e
HaliOIIBII TOYHOIO Ta e(eKTHBHOIO MOMAEIUIIO [UIL IlepeaOadeHHs Pi3HHX eKCTpeMaIbHHX IOTOJHUX SBHII,
TaKuX SK yparaHH, JICOBI IMOXexi Ta iHmI cruxiifai muxa. I[i Momeni AeMOHCTPYIOTH BHCOKY TOYHICTBH ¥
IIPOTHO3YBaHHI 3aBISKH 3MaTHOCTI e(eKTHBHO OOpOOIATH Ta aHaIi3yBaTH HpPOCTOpOBi nMaHi. PexypeHTHI
HeliporHi Mepexki (RNN) mokasyroTs cepenHi pe3ylsTaTu B 3afadaX MPOrHO3yBaHHS IIOTOJHUX SBHIN. BoHn
MOXYTh OyTH TapHOIO aJIbIepPHAaTHBOIO IS IeBHHX THIIB IaHHX, OCOOIMBO KONH Ba)KIHBI THMYAacCOBI
nociinoBHOcTi. RNN 1mo0pe crpaBisroTsest 3 00poOKO0 4acoBUX PSIIB, ale iHOMI MOXKyTh moctymarucs CNN
y TouHOCTi Ta edexTuBHOCTI. [TOOKI HefiponHi Mepexi (DNN), Xoua i 3maTHI BHpINTyBaTH CKIaJHI 3a1aqi,
MOKa3y0Th HaHHIDKIY TOYHICTh ¥ IPOTHO3yBaHHI eKCTpeMalbHHX IIOTONHHX SBHIN y mopiBHsHHI 3 CNN 1a
RNN. IIi momemi moTpeOyroTh TOAATKOBOI ONTHMIizamii, 0O TOCATTH KpamluxX pe3yibIaTiB y 3agadax

TIPOTHO3YBAHHS CTHXIITHHX JIHX.

Pucynok b.14 — Anani3 oTpuMaHux pe3yjabTaTiB



Mybnikauia pe3ynbraTiB
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Pucynoxk b.15 — Anpo0artis

[MybniKauis pe3ynbraTis
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Pucynox b.16 — Anpo0ariist
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BUCHOBOK

3arasiom, poboTa Aa€e yABAEHHA NPO MOTeHLiaNn HEMPOHUX MeperK
ANA MPOTrHO3yBaHHA MOroAHWMX ABULL i MOXe CTaTU OCHOBOKW AnA
ManByTHIX AOocChifyKeHb i moaentoBaHHA B Ui ranysi. JlogaBaHHA
6iNblIOI  KiNbKOCTI CTUXIMHUX ABULL A0 MoAeNi MOXKe 3pobutu
cuctemy  6inblw  AEeTaNbHOK | KOPUCHOK  ANA  MPAKTUYHKUX
3acTocyBaHb. Po3wupeHHA Habopy AaHWUX AONA BKAOYEHHS TaKux
noAin, AK 3eMneTpycu, UuyHami, 6ypi Ta iHLWIi eKcTpemasbHi NoroaHi
ABMLLA, A03BONUTb CTBOPUTU BiNbll yYHIBEPCANbHY CUCTEMY.

Pucynok b.17 — BucHoBok

[AaKyto 3a yBary

Pucynok b.18 — ®inanpHuUM ciaig
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JMICT

innR SIS0POE, TiMyp MENQAK
EEONOLIAHAA METOO NOWYKOS0T ONTHUMISALI HA OCHOBI PO YACTOK

TA MOIENOBAHHA WTYUHWMX IMYHHMX CHCTEM ..o e e s s snss s s e

Dmymro KORNITEN KO, Na@lia GOLIAN

FORECASTING METHODS FOR STUDYIMG AMD DETECTING NATURAL PHENOMENA, ...

Mapuca KOPAWKTHA, Januns T¥YEEREL D
MATEMATHYHI MOZEM TA METOOA MY NETHUNAERCHOMND POISMTTA

| BATATORPATHOMD NOKPUTTA MHOMHWA OANA 3ADAY POSMIWERHHR-POINCOINY, .

fvan LAKTIONOV, Qleksandr ZHABKO, Grygorl N4 CHENKQ, Mykola PROKOPENKD
EUSESTANTIATION OF REQUIREMEMNTE FOR THE STRUCTURAL
AND ALGORITHMIC QRGANIZATION OF AN 10T MONITORING EYETEM FOR S0IL

AND CLIMATE PARAMETERS IN AGRICULTURAL CROP EMTERPRIEES........cc v

Meksandr LYTVYNOV, Dmymo HREUZIN
METHODSE FOR QPTIMIZING THE LOAZING AND UPDATING OF WEBS PAGES

USING CLOUD TECHMOLOGEIES, i i i i ans s s st st s s s s

Bipa MHOEYERKD, Qakuno Y¥WAYEHKD

MOLENE AKQCTI NPOrPAMHOND JASEINEYEHHA ONA BIOHIMHAX NPOTESIS. oo

TemAxda CEMBLOPCTOEA, Hurkuma RPACHOWAMKA
CCOBNMBOCTI NPOSKTYEAHHA MACIUTASOEAHOT MIKRPOCERBICHO ARPKITEKTYPH
ONA BESCEPBICIE. . . ...

Ceimnada ¥C, Nofpe THHOWERKD, Anacmacis HOOHHA
CHCTEMHMA AHANIZ PEMOHIS ¥RKPATHK ONR 3ANOYATEYEBAHHR BIZHECY

¥ C2EPI HADAHHR SETEPHHAPHMX MOCHET. .o

Pucynox B.2 — 3wmicT xypHaiy
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Introductlon. Matural disasters are danger-  2ruptons (3lboms ash) and teunamis, 38 wel 35
pus naturzl phenamena of geaphysical, geo-  allbome polutants {radisaclve nuclides, blaloglca
logheal, ammospharic ongin which are character-  and chemical agents) and haaviy poluled cifss [7].
lzed by sudden destrucilon, which oftem leags  Thanks W them, we are inding naw ways o combat
to numergus caeuslitiee amang peaple, desirus-  natural and human-made dEastsrs.
tian of resldanial Infragtructure and aleo causss Clsaeter menltoring and forscasting. The
nUMSrouE Eecondary disasters. Hazardous nal-  gensral godl of maonfonng hazardous phanom-
ural ghenomana oocur 3t @F2rent tmes and on 2r3 and processss In nature k= o Incresee the
giferent scales and 2@ach of them ks urlgus In s 3ccuracy and redlablly of the forecast of natura
own way. Tamada=e and #3sh Nloods are shorl-  phenomena bassd an 3 comblnation af ntelisc-
tarm gasiructive events afecting 3 relatively small  1ual, Infarmational and i=chnolagleal capablisss
ar2a. Other hazards, such 3 droughie. develop  of varous deparimenis and organizadons that
slowly bul can amect akmost an sniire confinent  manfor cerain fypas of hazards. The monkorng
and eptire countrize within manths or 2ven y2are.  dats g2rve as the baels for forscaetng. Ak, the
An extrams westher svert car causs esveral  mare socurate and faster the forscasting dats I
hazards 1o gcour simultansgusly or eaquenilally.  obisined, the faster and babisr peaple will have
In @gdition fo strong winde and rain, 3 fropleal 12 1o prepare far the danger ihat awskis them.
EiDM can c3uss Nooding and mudfowe. In i2m- All of the abavs forecasting natural disssters 15
perate lailtudes, esvara thunderstarms can be 3 leading reflection af ihe progabiity of cocurence
sccompaniad by large desiructive halleionse,  and development af an emergency based on an
tormada=e, srang winds and rain, l2ading 1o iash  analysks of the causes of He accumencs, He source
floods. Winter thundarsiorme with efrong wings  In the past and preeani. Foracasting consksis of -
and heavy snowlall or fraezing raln can also can-  ferend 2lements. Ona of tham ks Informasan about
tribwls o avalanches on some mounizin slopes  ihs object of forecaEeting, which revaals e bahay-
and hesvy runoff or looding i the nextmali e23-  or In the past and preesnt, 35 well 35 the pattems
gon.There arz 3l human-made thraats such 32 of this b=haviar. But there are 3ls0 dls3Et2re that
dam fallure, chamical spllls, radloactive threale,  can bahave unprediciably, which makss & dificult
etc. But some of them cannal be predicled when 1o predicl the oocumance of this disaster, a5 wel
they will app=ar or whare they will fall afer they 38 predict ks furlher behavior ftar its ocoumence.
3poear Dlsaeter predictlons mathode. Forscasting

Some National Metsaroiogical and Hydrologhcal  nalwral dis3etere [3] kB understood 35 3 sclen®l-
Zarylces and Specizlzad Canters are reeponslcle cally bassd pradiction of thalr devalopment. nature
for studying geophysizal hazands, Including wolzanie and Ecale. The method of forecasiing natura
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gisasters should be undarstocd 35 & meathod for
golving the problem of pregicting & specific nal-
ural @izaster wit 3 cerlan lead tme and using
cenain Inflal obeservational materaks. Obwviously,
35 we approach the realization of tha pradictad
phenamenan, Le., 35 Me l2ad tme of the farecas!
gacresses, It aocuracy should Incraaes,

Jepending on the waltng time for a natural
dlgagtar, foracasts ars divided Inw shart-ierm
(lesE than 12-15 days) and lang-lerm {with
graates lzad time).

Mathod — & complex techinkque, an ordarsd set
of Elmple technigues aimad &l devaloping 3 fora-
3Bl 32 3 whole, 3 way 1o achleve Ma goal. basad
on knawledge of the moet general lawe.

Forgcasting mamogs (methodes) — @ cenain set
of lechniquas (methode) for performing Tarecassing
pperatiane, obiaining and pracassing Imfarmasan
aoout me fubure bassd on homogeneous farecasl-
Ing mathods.

Forecasting mathodalogy k3 fleld of knowl-
gdge about methads, mamods, forecasling sye-
tame. Foracasting methodologiss wera divided Into
the following categories: foresight, goal setting,
planning, programming, deslgn, process devalop-
ment praspects In order % Kentity problzms to be
Bohved

& forecast devslopment methadolagy k&
gelacizd epeciic combination of farecasling tach-
niques and mathods [10]. A foracasting systam
(forecasting syetem”) Ig an crdersd s&1 of tach-
niques and tachnical means designed 10 preds:
COmpiax phenomana of praceEsss

Forecasting techniqus — a sp2cifc farm of the-
pratical or practical approach to the davelogmant
o 3 for2caEt; one or more mamematical or logleal
pperatione almed 31 ootaining 3 speciic reeult In
the process of developing a farscast. AT me hean
of all mathods, matods and techniquas of fora-
casling I8 @ meurstic or mathamatical approach.
The 2eserce of e haurislic 3pproach I8 10 uss e
opiniane of exparts. It 8nds applications far pradicl-
Ing processes thal cannat be formallzed

The mathematical agproach conglsts in using
the svaliabie dats on gome characiarigtics of Me
pradicied objact, processing them by mathemal-
leal mathods, obtaining A dependance that con-
nacie mese characteristcs with tme, and cakulal-
Ing the dependance of the objects characieretics
a1 a given point In ime according bo tha dala.

Thle approach Invochvas the use of modebng
or extrapalation. Forecasling Im mast cases I e
basis tar the pravention of natural and man-made
gmargencles.

n me mode of dally actvities, the posslbity
of natural disagtare & prediciad — tha occurrsnca
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al an emangency, Its placa, Bma and intzrslty, the
poeelble goale and oiher charactarietics of the
upcoming avend.

In th2 event of 3 natural msasten, the course
af ha developmant of tha slfuation, the afzciive-
ness of carzin planned measures 1 eliminatz the
amergency, ha reguired compasiBon of forcas and
maans are predicisd [9]. The mast Important of &l
h2gs forecasie | Me forecast of the Melihaod of 3
natural digagtar. (e r2gults can b2 most effscively
UEad to prevent sccldents and reduce possinle
OEE2E and damags in advancs

Comparlgen of analoguss. The first analog
% lhe most Interasting program |8 Matural Disas-
1er Monftor. It shows user in real tma winerz and
When emengency Svenie happensd. for exampls
2anhquakes, frogleal cyclones, loode, walcanass,
drought, foraef fires. Sul the program doss nat
show the prooabdity, bul anly colacts data from
ha Eltz and shows. It Just takes data from s3te
ntips:iwww.gdace.arg Which |e crazted by United
Mamans and the European Commisslan, bagsd on
dala from Intarnatianal organizasons SOACS [4)
UEIng JRC tooks and algodthme for real-ime Infor-
matiar exchange. 1 ks Interesting Id2a to wse this
&he which would b= help us 1o pradict natural phe-
Nomena.

Tha s2cand analog |5 DIeaster Alerl. A 3 pravk
aue 3nzkg M 3l shaws o user natural phanom-
ana. Sut unllke the previous analogue, | shows
mare Information abowt nalural phenomena. It
pased an FOC which 13Ke data from Mme workd and
gent usar when and whera natural phenomena.

Tha third aralog Tropical Storm Riek (TSR).
TSR offers & leading resource for pradicting and
mapping tropical storm actvity workdwlge. # pro-
wides forecasle and Infarmatian %0 Densfl basic
rigk awarangss and daclelon making from traplea
slorms. It halps user ta 52 far e detalad mapping
and predicBion of troplcal %arm Impacis worndwida,

Tha four analog s Hurricane Hound. It provigas
numcanes racking on a scrollatée map and hurrk
cane category, 36-haur foracaet, locaman, distance
fram current location, max winds, guets, and Bma,
It nelps uger 1o know whare humlcans goes and
when It wauld be.

All analogues which wera corsidered hava thelr
adds and cons. But thay dont pradil the natura
phenomeana they only take Informatsan from the
ntarnational Ing2pendent apen sources acout nak-
ural phenomena and compare 1ha uears kocation
Wih 3 possiole dEaster

Implemantation. In order o Eolve the prob-
ame af the programs Mat ware ghven abavs, we
conductsd 3 study and found that the Dest r3eult 1S
10 UEe 3 nawral natwark that wil help us caloulate
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the percentage of  possile natural ghenomenon.
For iha mathod of determining natural phenomena
will b2 glven balow.

A statietical memod for calculasng Mme prob-
anliity of an emengency eltustion |s proposad far
Impizmentatian. We will consider the following as
the main parametare for d2Ecrining an emengency
Bltuaiion

- type of emargency Elluation with the Indax |
3sEigneg to it

- 1imz Interval 1 for 3zs2esing the probabhsy of
an emergancy accuring;

- =ztimated number of 2vante N, for penad
at,

- =vantmtanelty f;

- 3dmizelblz minimum event Intenglty thragh-
oid L

Therstare any abnommal shualian can be rep-
reganted 38 @ two-oimarslonal stEte space with
wmenelon: | and N The axis N, B discretz
whiia I, 15 CONENUCUE. The massuramants of |,
and N, ara not Ingependant and we LES Ma prob-

abllity gensity function d,(I.N,} to characsarize
their rzlationehip.

AE reEL tne probaoility of a0 emengency EnUa-
fion can oe repregentsd 38 3 formula:

P 1R (Ml B (LAY . (1)

Accarding ta the above formula, the prababl-
Ity of occurrenes of an emargancy shualon of a
ceraln RS can b= calculated by cutting the come-
sponding function P (I, M.f} an some intardal :.
Since the oross secton ks the distbutlon densky
of 3 swa-dimanelonal random varable d".ir"ﬁl
the prababify of an event whh the axpectad Inten-
Byl €1, i, =QUElE a BmMeE In the Ntenval
Af ~© [ Can becaloulated using the naxt fommula:

Tha maln protlem of this approach Is the large
number of parameters In e functians £, (1, N,1).
W 3n Increase Inthe analyzedimenal N, o
iha problem of guartifing the paramsiers of
iha functian P becomes Intractabie. Also U IS 3
fime-gegendent paramater because | ([} T, BInCE
Wwih Increasing A: the probatdity of an emargancy
siuaman of high Intanstly Increases.

It e possiole 1o oplimize solullons & this prob-
am by reducing tha Ume interval & ta the point
wnere N =10 As 3 result we get rid of the tme
camponant In e functian P.

Tharefors, when passing to periade of arbk
frary gurslion yar and numbsr af avents o the
13k of calcula®ing tha probablMy af accurrznce of
an emengency sfuation of 3 ceran typs can be
axpressed by the Tobawing formula:

"I[,- ﬂ.blp. [

To =alve thegs problems mat ars deecribes
above was suggestad 1o Implemient SoMware com-
plex sar prediciion of diarant natural phenomena.
The pragram wil canslet of froniend for Elmplity
mtaracion with program complex, back-end for
grep =nd execuizs EtEtietical methade for predics-
1lon and daiabags whlch store stavstics oats (ses
Figure 1.

Pragiciion ©an be Impraved by adding neurs
netwark [1,8] 1o our pragram. it provide passioiity
1z make predic®an mare S2Eible and count diferent
points which sklpged by pure mathemanzal meth-
ad6. For Imglement saftwars complsx with neura
network sallowing siep should be perfarmed:

- E=lection of types ang architscts;

- choosa data far fraining;

- tralning rewral natwark.

To solve Ihe problam we Eslect percaptron
archissturs (32 Figurs 2).

Parzepiran archiecture — |5 3 Inear clasefer
{Binary). Ard It ks uged In EUp=rvised leaming. We

N i i3)

Front-end

i
P (Lot} = [ i i)l 2]
‘I
Ighads wsth vwould
prognore natural | = Back-ang
phenomgna
Diatabase

Fig. 1. Program structure
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Fig. 2. Perceptron architecture diagram

would use — 3 mulliayer pescsplron [2]. Whlch
would h2lp us to e=e will there be 3 natural phe-
namsnan. But we slsc nesd W leach our naural
natwark. Ta tsach i we would uee slandard algo-
rihm for reverss errar propagation. Progagasan
the way to mave fram the Inpuf layer 1o the Oulput
I3yar In the newrsl nebwark. TRIE algarithm Is unk-
versal and It soiving many proglems a0 K haE low
computational complexiy.

n e back and, methods will e Imglemantad
that wil delesmine ®e accurasy of the farecast of
the prediction of 3 natural ghenomenan. The data-
bass wil storz usere, 38 well 38 dats nesded to
gatarming ihe sccuracy of the farecasi of @ nat
ural phenamsenan. B would b= containg user 4ata
[Examplz ussmams, emzl, paseword) and fore-
ca3st 0313 (Sxample &¢ tempsrsturz, wing epead
and direction, humidity and pracipltation, couniry
and cliy).

17

Tha front-end Wl raprasant 3 uesr Imerace
whers 3 p2reon can enier data 1o datarmins the
forecast of a natural phenomenon.

Resull. The salution which pregent In the work
wauld be wse neural network and algoriEhm which
nelp us to pradict natural phenomena. Our Eysiem
wauld help our uger:

— when and whans wauld be natsl phenamena;

- hw pawerful itwauld b=;

- where he can ind shaltar;

— uEer would have warning If near wauld be
natural ghenomena.

Thug, the syetam of detecting naiural phanom-
ang glvee Me chanca i save live whan naar starts
natural dieastar.

Concluslons. Thie papsr regreeants the gen-
aral methods and approachas to predicting ine
accumsnca of emargency Elfuations. In particu-
ar, the mathad af statistical forecaeting Is con-
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Fip. 3. Database diagram

Eldersd 3nd 3 saftwarz Implemsntation of the
golution of the proclam bassd on this method ks
prapoe=d. The accuracy and quallly af the fare-
£3el depend on he detall of the gescription of
emergency shuations thal have already ooourred,
bui the computational complexity of the solution

slza Incrzaess. Thersfors, 38 are of the aptimi-
zallon methods, It was proposed ta nfroduce 3
awsr svent Intensily threshald, which makee It
poEsibés to discard lowHnienshy events fram
coneldaration 3& Insignifizant, thersby reducing
computational complexity.
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