KOMIT'IOTEPHI HAYKH TA IHOOPMAIIIMHI TEXHOJIOI'TI

Bicuuk JTYBHKT UDC 004.94
Bulletin of Lviv State University of Life Safety DOI: 10.32447/20784643.27.2023.04

T . . This article is an Open Access article distributed
httDS//IOLIrna||duqueduUa/lndeXDhD/Vlsnuk @ under the terms and conditions of the Creative
Commons Attribution 4.0 (CC BY 4.0) License

ISSN 2078'4643 (prlnt), ISSN 2708_1389 (Onllne) (http://creativecommons.org/licenses/by/4.0/).

1. B. Kypma, A. E. Jlazyn, H. Il. Kyxapcvka
Hayionanvnuii ynieepcumem «JIvgiscoka nonimexuixay, m. JIvgis, Yxpaina
ORCID: https://orcid.org/0009-0008-8663-2231 — 1. B. Kypra
https://orcid.org/0000-0001-7856-9174 — A. E. Jlaryn
https://orcid.org/0000-0002-0896-8361 — H. I1. Kyxapcbka
4 iryna.kurta.knm.2018@Ilpnu.ua

MPOT'HO3YBAHHSI BILIUBIB BIJI HAJI3BUYANHUX
CUTYALIA HA OCHOBI AJITOPUTMIB HEUITKOI JIOTIKH

Ipo6aema. OcTaHHIM 9YacOM IOCHTB 9acTO 3BYYUTH iH(POpMAITis PO pi3sHOMaHITHI HeOe3eUHi SBUIIA IPUPOIHOTO
xapakTepy Ha Hamii rraseTi. Lle € gacto moBToproBaHi 3emietpycu (Typedunna), moxxexi, OB s3aHi 3 TI00ATEHIM
MOTEILTIHHSAM Ta BILUTUBOM JIFOJICH Ha IPUPO.TY, TIOBEHI Ta iHIII MpupoaHi KaTtakiaizMu. [IpobieMu BIUIMBY HaA3BHYATHUX
CUTYAIi} Ha )KUTTA JIFOACH MMOTPiOHO BUBYATH 1 aHATI3YBATH, 00 CIIpoOyBaTH MIPOTHO3YBAaTH HETATHBHI BILUTUBH BiJl HUX.
Ha ocHOBI ipoBeIeHIX TOCTiIKEHb MOTPIOHO PO3POOIIATH 3aX0IU MO0 MPUCTOCOBAHOCTI IO HAA3BUYAWHUX CUTYAIIii,
a caMe 3MEHIIECHHS MOXIIUBHX JIFOJICBKHX Ta MaTepialbHUX BTpar.

OuiHKa pU3MKy BUHHKHEHHS HaJ[3BUYAHUX CUTYallill 103BOJISIE CIUIAHYBAaTU Ta 3IIHCHUTH 3arl00KHI 3aX0H MPU
BUHHMKHEHHI Ha/I3BUYaliHUX CHUTYAaIlli, 30KpeMa BUKOPUCTATH HEOOXiZHI 3aCO0M Ta pecypcH Ul 3MEHILEHHS BTpaT IMiJ
yac JiKBiAamii HACTIIKIB HaJA3BUYaHHUX CHTYaIlil.

Meta. Ha ocHOBI aHamizy iCHyHOUYMX HaJ3BHYaHHUX CHUTYalliil Ta iX HEraTUBHOIO BIUIMBY IOTPIOHO pO3pOOHTH
iHpOpMaLilfHy cuCTeMy MPOTHO3YBAHHS iX BIUIMBIB JJI 3MCHIIICHHSI HACTIIKIB KaTacTpod i peari3allii Ha OCHOBI IIbOTO
e(eKTUBHMX 3aXOJiB pearyBaHHsA Ha HaJ3BHYaliHI CHTyamii IPHPOAHOTO XapakTepy. Xoda 0arato Haa3BHYaHHUX
cuTyaniii vacto OyBaioTh HemepenOadyBaHUMK, BHKOPHCTAaHHS AaBTOMAaTH30BAHUX IPOTPAMHHUX CHCTEM IS
IIPOTHO3YBAHHS Ta Mepe0aueHHs IPUPOJHUX aHOMAJIH 1al0Th 3MOTY 3MEHIINTH HETATUBHUI BIIJIMB.

PesyabTaTn nociaimkennsi. B craTTi mpoBeseHO aHali3 HaA3BHYAWHUX CHUTYyallill TEXHOI'€HHOTO, IPUPOIHOTO Ta
COIIaNBHOTO XapakTepy, 3MIHCHEHO OIIHKY 3arpo3 uYepe3 BIUTUB KOpOHaBipycHOi iH(ekmii, mokex, kaTacTpod Ha
TpaHcnopTi Ta iHmuX. OCKUIbKM TOYHOI iH(popMaLil po Haa3BUUaiiHI cuTyalii mij yac BifiHU B YKpaiHi He icHY€E, TO
3MICHIOBABCS aHAIII3 HaJ3BMYAHUX CUTYyalii Juis 31ilcHeHHs mporHo3yBaHHs B 2020-2021 pokax. [[yst OIliHKK pH3HKY
HEraTHBHOTO BIUIMBY BiJl HA/I3BUYaHUX CUTYyalliil BpaxoByBaiucs (pakTopu HEOE3NEeKH y IEBHOMY Miclli, COLialIbHO-
E€KOHOMIYHI ()aKTOPH 1 BPa3IMBOCTI 3 BU3HAUYCHHSIM KoediieHTa nkoau. J{jist OIiHKK PU3MKY BUHUKHECHHS HAI3BHYAHUX
CUTyalliil NMPUPOJHOrO XapakTepy B perioHax YKpaiHM BHKOPHUCTAHO QJITOPUTMHU HEYiTKOi Joriku. Po3pobieHo
iHpopMaliiiHy cucTeMy JUisi NPOTHO3YBaHHS BILUIMBIB BiJl Ha/J3BUYAHUX CHUTYyallil MPUPOJHOTO XapakTepy, sKa Mae
Burisiy Web-caiity. Buxiguum nmapamerpom iHdopmamniiiHOT Mojeni € piBeHb PU3UKY BHHUKHEHHS HAJ3BHYAMHUX
CUTYyaIliil IPUPOJHOTO XapakTepy. BxXimHUMHU mapamerpamMu MOZETI Ui OIHIOBAHHS 1 Mepea0adeHHs PiBHA PU3UKY
BUHUKHCHHS HAJ3BHYAMHUX CHUTYyaliid MPUPOJHOTO XapakTepy BuOpano reonoridHy (Geological), mereopomoriany
(Meteorological), rinposnoriuny (Hydrological) Ta Gionoriuny (Biological) nebe3meku. s oTpuMaHHX TapameTpiB
aHaJlizy 3a BHOpaHi pOKH OTPUMAHO CepPETHE 3HAUCHHS PIBHS PU3HKY.

BucHoBku. CricTeMH 3 HEUITKOO JIOTIKOK 3aCTOCOBYIOTh, SIKIIIO SKCIIEPTHI 3HAHHS PO 00’ €KT YM MPOIEC MOXKHA
chopMyIIIOBaTH TiJIbKM y JIHrBICTHUHIM (opmi i Hemae mpoctoi MaTemarndHoi mozeni. B pesynbrati Bepudikamii
PpO3po0IeHOT CUCTEMH HEUITKOI JIOTiKH OyJI0 BUKOPUCTAHO Pi3HI BXiJIHI Ta BUXITHI JaHi B Mpoiecax MOJEIIOBaHHS st
mporenyp ¢asudikaiii, arperyBaHHas, aKTHBi3aIii, akyMyJamii, nedasudikarii. BcraHoBIeHO, 0 cHCTEMa MPAIOe
KOPEKTHO, BiJIIIOBITHO 10 BCTAHOBIEHUX BUMOT, a TAKOXK JI0 pO3p0o0IeHOT 0a31 HEUiTKUX TPaBHUJL.

Kirouosi cioBa: inpopmaniiiHa cuctema, IporHO3yBaHHA, HaJ3BUYaifHA CHUTYyallis, IPUPOJHA aHOMAJIis, PiBEHb
PH3HKY, HEUiTKa JIOTiKa.
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FORECASTING IMPACTS FROM EMERGENCIES BASED ON FUZZY

LOGIC ALGORITHMS
Introduction. Nowadays information about various dangerous natural phenomena on our planet is heard quite often.
These are frequently recurring earthquakes (Turkey), fires associated with global warming and human impact on nature,
floods and other natural disasters. The problems of the impact of emergencies on people's lives need to be studied and
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analysed to predict their negative effects. Based on the conducted research, it is necessary to develop measures for
adaptation to emergencies, namely the reduction of possible human and material losses.

Assessing the risk of emergencies allows you to plan and implement preventive measures in the event of emergencies, in
particular, to use the necessary means and resources to reduce losses during the elimination of emergency consequences.

Purpose. Based on the analysis of existing emergencies and their negative impact, it is necessary to develop an
information system for forecasting their effects to reduce the consequences of disasters and implement effective measures
to respond to natural emergencies. Although many emergencies are often unpredictable, the use of automated software
systems to forecast and predict natural anomalies can reduce the negative impact.

Results. The article analyses emergencies of a man-made, natural and social nature, and evaluates threats due to the
impact of coronavirus infection, fires, transport disasters and others. Since there is no accurate information about
emergencies during the war in Ukraine, an analysis of emergencies was carried out for forecasting in 2020-2021. To
assess the risk of negative impact from emergencies were taken the factors of danger in a certain place, socio-economic
factors and vulnerability into account with the determination of the damage coefficient. The assessment of the risk of
natural emergencies in the regions of Ukraine uses algorithms of fuzzy logic. We have developed an information system
for predicting the effects of natural emergencies, which has the appearance of a website. The output parameter of the
information model is the level of risk of natural emergencies. The input parameters of the model for assessing and
predicting the level of risk of natural emergencies are geological, meteorological, hydrological, and biological hazards.
For the obtained parameters of the analysis for the selected years was calculated the average value of the risk level.

Conclusions. Fuzzy logic systems are used if expert knowledge about an object or process can only be formulated
in a linguistic form and there is no simple mathematical model. As a result of the verification of the developed system of
fuzzy logic, various input and output data were used in modelling processes for fuzzification, aggregation, activation,
accumulation, and defuzzification procedures. It was established that the system works correctly, following the

established requirements, as well as with the developed base of fuzzy rules.
Keywords: information system, forecasting, emergency, natural anomaly, risk level, fuzzy logic

Beryn

BrmB Ham3BUYaltHUX CUTYAIlill HA KUTTS JTFOACH
3aBKIM BUBYAIM 1 aHANI3yBaJM pi3HiI opraHizamii y
cBiTi. OCKUIBKU TOCUTH YaCTO BUHUKAE CUTYAIIisl, KON
KUIBKICTh HAI3BHYAWHUX BUIAOKIB 3aJIAIIAETHCS
Maibke HE3MIHHOIO, & KUIBKICTh MOCTPaKAAINX B HHUX
3pocTae, TO HEOOXiIHO KOMIUIEKCHO —aHai3yBaTH
3arpo3u npuponHiii Oe3neri. Ha ocHOBI mpoBemeHoTO
aHaJIi3y MOTPIOHO PO3POOJISTH 3aXOMH 13 3armo0iraHHs
BUHMKHEHHIO HAQJI3BUYAWHHMX CHTYyallid, 3MEHIICHHS
MOXKIJTMBUX JIFOJICEKUX Ta MarepialibHUX BTpar. B po6oti
MPOAHATI30BAHO Ta OLIHEHO PU3MK BUHUKHEHHS Ha/I3-
BUYAHHUX CUTYaIIil IPUPOIHOTO XapaKTepy B perioHax
Vkpainy, 6a3ytouuchk Ha alrOpUTMax HEYiTKOT JIOTIKH.

OniHka pPHU3MKY BHHUKHEHHS HaA3BHYAHUX
CUTyallii MOTpiOHA JUIs BU3HAYCHHS BPa3IMBHX
HeOe3MeYHnx Micllb, B SKUX IUIAHYIOTh Ta
3IIACHIOIOTH 3al00DKHI 3aXOOY IIO0 BUHUKHEHHS
HQ/I3BHYAHUX CUTyallill, a TaKoX HAKOMUYYIOTh
HEeOoOXI1/IHI 3ac00U Ta PEeCypCH ISl 3MEHILIEHHS BTPAT
TTiJ] 9ac JIKBiamii Ha3BUYaHHUX CUTYAIlil.

B cyyacHHX yMOBax CycIiIbHOIO pO3BUTKY Uepe3
BUKJIMKK TioOani3anii, MaHAeMil0 KOpOHaBipyCHOI
iH}eKHil Ta 1HIN YUHHUKK BaXIIUBHM € THUTaHHS
3aXMCTy BiJl HaA3BHYAMHUX CHUTYalid, SIKI MOXYTb
BUHHUKHYTH B Oylb-SKUH 4ac 1 B Oy/Ib-sIKOMY MicIIi.
Tomy HeoOXijHO 3a0e3reuyBaTy He JIUIIe JIKBIAIio
HACITIJIKiB TAKUX CUTYaIlil, a i e)eKTHBHO 3aroodiraru
iM  [UIIXOM ~ BHKODHCTaHHS — ONTHMIi3auiiHHX
MareMaTH4YHUX aJrOPUTMIB.

OCHOBHOIO METOIO CTATTi € aHali3 iCHYIOUYHX
Ha/I3BUYAMHUX CHUTYyalili Ta CTBOPEHHS CHCTEMH iX
MPOTHO3YBaHHS  JUIA  [OM SKIIECHHS  HACIIKIB
karactpod 1 peamizailis Ha OCHOBI  IIbOTO

CKOOPIMHOBaHMX €()EKTUBHHUX 3aXOiB pearyBaHHS

Ha Ha/[3BUYANHI cuTyarii ado iHIII KPU3H.
AHaniz icHyluMx cucTeM Ta

€KOJIOTiYHOT0 MOHITOPUHTY

Xoua Oararo HaI3BHUYAMHUX CHTYyalill dYacTo
OyBatoTh HerepeadadyBaHUMH, BCE K MOXKHA BXKHUTH
MEBHUX 3axXOMiB JUIA 3aro0iraHHsa Ta [oM SKIIEHHS iX
HACTIJIKIB, TIOCHIICHHS CIIPOMOXXHOCTI pearyBaHHSI.
Bapro 3ayBakuTtH, 1110 3aco0aMu JyIs 3aroOiraHHs
Ha[3BHYaiiHUIM  CHUTyalisiM €  BHUKOPHCTaHHS
ABTOMAaTH30BAaHMX MPOIPAMHUX CHUCTEM JUISl IPOrHO3Y-
BaHHJ Ta nependadeH s MPUPOIHMX aHoMaii [1-3].

Vopomorx 2021  poky  opraHamu @ Ta
¢opmyBanaamu  JICHC 3a0e3nedeHo  omeparvBHE
pearyBaHHs Ha 124 knacudikoBaHi HaJI3BHYaiiHI
cUTyallii, SKi 3a MacimTadaMd  PO3MOIUIHIIHCS
Ha: JIEpKaBHOTO piBHS — 3, perioHaibHOTO — 5,
micieBoro — 53, 00’exkTtoBoro — 63. BHacaigok mux
HAJI3BUYAHHUX CUTYalliil 3arunyno 148 ocio (3 Hux 16
niTeid) Ta moctpaxkaano 545 ocid (3 Hux 323 IUTHHN)
[4]. Takox icHye MeaMKO-OioNoOTiuHa HaJ3BHYAHA
CHTYaList JIEP’KaBHOTO piBHS, CIpUYMHEHA
kopoHasipycoM SARS-CoV-2; 3a indopmamniero MO3
Vkpainu y 2021 pomi 3apeectpoBano 2 MiH 608 THC.
196 BumaKiB 3aXBOPIOBAHHS JIFOICH Ha KOPOHABIPYC
COVID-19, 3 saxux 77 tuc. 409 — nerannHi.

IopiBasiHo 3 2020 pokoM, 3arayibHa KUIBKICTb
Ha/[3BUYalHMX curyamii y 2021 pomi  memio
30inpLMnacs (Ha 8 HaJ3BHUYAHUX CHUTYyalii abo Ha 7
%), MpH IBOMY KUIBKICT HAJ3BMYAWHHMX CHTYyallil
MPUPOIHOTO Xapakrepy 30inbimnacs va 1,6 % (puc. 1).
Onnovacno, ynponosx 2021 poky crocrepiraiocs
3MEHIIEHHS KUTHKOCTI 3arMONnX Ta MOCTPKAAINX B
HaJI3BUYaHHUX cuTyarllisx Ha 12,9 % ta 46,9 %.

METOIiB
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Bynp-ski Ham3BHUaitHi CUTYyaIlii JOCTaTHHO YacTO
BB)KAIOTHLCS 30BHITITHIMHA ITOTPSICIHHAMH, TPOTE PU3UK
KaTacTpopu € Pe3yabTaroM CKIIAJIHOI B3a€EMOIIT Mik
MpoLecaMy PO3BHUTKY, SIKi CTBOPIOIOTH YMOBH BILIUBY,
Bpa3nmuBocTi Ta HebOesnmeku. Came TOMy PH3UK
CTHXIHHOTO JIMXa PpO3DIINAEThCS K  TIOETHAHHS
TSDKKOCTI T4 YaCTOTH HeOe3IeKH, KUIbKOCTI JIFOOEH Ta
aKTMBIB, Kl miagmaroTbcd  HeOe3mell, IXHBOI
BPa3NMBOCTI [0 TOIIKO/KEHHS. PO3yMiHHS pH3HKY
CTUXIHHOTO JMXa BHMarae Bi Hac HE JHIIE
BpaxOBYBaTH HEOE3MEKY, BIUIMB 1 BPa3HUBICTh, alle i
3[aTHICTh CYCIIbCTBA 3aXUCTUTH ceOe Bi KaracTpod.
3naTHICTh TPOMaJ], CYCHIJIBCTB i CHCTEM YHHHTH OTIip,

[IOTJIHATH,  TIPUCTOCOBYBATHCS,  BIJHOBIIIOBATHCS
MICIIs KaTacTpod, MOKpAIyBaTH €KOHOMIKY CTBOPIOE
BIUIMB Ha PU3WK BUHUKHCHHS HaJ[3BUYAaHOI CUTYyaITil.
Jns  mpaBUNBHOTO — OILHIOBAaHHS — PH3HKIB
BUHHKHEHHS HAJ3BUYAHUX CHUTYyalliil B)KJIMBO 3HATH
WMOBIpHICTh BUHUKHEHHS 3arpo3. Hampukianm, B onuH
MIPOMIKOK 4acy MO)KE BUHHMKHYTH JIBa OJHAKOBHX
CTUXIMHMX JHXa 13 PI3HAM BIUTMBOM Ha COIliaJIbHO-
eKOHOMIUHYy  cdepy  IOCTIIPKyBaHOI  TEPHTOPIi.
e moxe cTBOproBaTH NpOOIEMH TPH BU3HAYCHHI
PO3MIpy BIUIMBY Ta CIOBIIIICHHS HaceleHHS. ToMmy s
NPUIHATTA ~ PIIEHh BUKOPUCTOBYIOTh KapTH 3
BiZIOOpaXXeHHSIM 30HU Ha[3BUYAHOI CHTYaIIii.

Buo HC Kiawkicms HC 3acunyro wooei ”M:'m ot
2020p. |2021p. [2020p. [2021p. [2020p. ] 2021p.
HC mexnozennozo xapaxmepy
HC ynacmaok asapiii un karactpod Ha TpaHcnopTi 13 % 57 24 34 33
HC ynacmaok noxex, BuOyxis 26 28 66 88 27 31
HC ynacmaok panrosoro pyiinysanus Oyaisens i cnopya - 3 0 0 0 11
HC ynacaiiok asapiii y cucremax RuTTe3abesneyeHus 4 17 0 0 0 0
Beworo HC rexnorennoro xapakrepy 47 53 123 112 61 75
HC npupoonozo xapaxmepy
I'eonoriuni HC 0 1 0 0 0 0
Mereoponoriuns HC 12 10 0 2 10 8
l'aponoriuni HC nopepxuesnx soa 3 1 5 0 0 0
- 934 o 2 - U
it,(d:l:j\“ 3aHI 3 NOKEKAMH Y IPHPOJHHX CKONOTTYHHX 13 3 16 0 854 0
Memko-Gronoriynt HC 35 50 13 22 96 462
Beworo HC npupojoro xapakrepy 64 65 34 24 960 470
HC couiansnozo xap Py

Beranonnenns BOyXosoro npreTpoio y bararomoaHomy
MICLIL, YCTAHOBI (OpraHzaill, MUPHCMCTBI), KHTIOBOMY 1 0 0 0 - 0
CEKTOPL, TPAHCTIOPTI
30poiinnii Hanaz, 3aXoUIeHHS i YTPHMYBAHHA YCTAHOBH
NPaBOOXOPOHHHX Opranis abo peanbHa 3arposa 0 2 0 0 0 0
YuiicHeHHS TAKOT akuii
HC, nor's3asi 3 HEIACHHMH BHITAAKAMH 3 TIOABMH - 4 13 12 1 0
Beworo HC comanssoro xapakrepy 5 6 13 12 5 0
Beworo HC 116 124 170 148 1026 545

Pucynox 1 — CtaTucTu4HI 1aHi 11010 KiTbKICHUX [TOKA3HUKIB KIaCH(DIKOBAHUX HAI3BHYAMHUX CUTyAIlil

BusiBiieHHsi, OILliHKa Ta PO3YMIHHS pHU3HKY
KaTacTpo(u MaIOTh BUPILIaJIbHE 3HAYCHHS JUIs HOTO
3MeHIIeHHs. [ eheKTHBHOrO 3HMKEHHS PHU3HKY
BiJl KaTacTpod MOKHA BUMIPSATH PU3UK CTHXIHHOTO
JIMXa, aHAJII3YIOYM TCHJICHINT MONepeHiX BTpaT BiJ
CTUXIHHOTO JuXxa. Takok MOXKHA OIIHUTH MaiOyTHI
30UTKH, IPOBOJSTYH OIIIHKY PHU3HKY.

KoMIoOHEeHTH OIIHKM PH3HWKY BKJIIOYAIOTH TaKi
¢bakTopu:

— HeOe3meKa BHU3HAYA€ThCS SIK  MMOBIPHICTB
BUHUKHCHHS HeOe3IeYHOTO BIUIMBY  TIEBHOI
IHTCHCHUBHOCTI  (3eMJIETPYC, LMKJIOH, 3CyB IpPYHTY,
TIOXKEXK1) Y TIEBHOMY MICITi Ta 3a3BHYail BU3HAYAETHCS 32
icToprYHIM 200 BU3HAYCHUM KOPUCTYBAYEM CIICHAPIEM,
HWMOBIPHICHOO OLIIHKOIO HEOE3IEKHU Y 1HIIIMM METOIOM;

— BIUIUB, KWW € MAalHOM Ta iHPPACTPYKTYpOIO,
oI0 MamaroThes Hebe3merd, 1 MOXe BKIOYaTH
colianbHO-eKOHOMIUHI (pakTopH;

— BpPAa3NUBICTb, fKa IOSICHIOE CXWJIBHICTH IO
MOLIKO/KEHHS aKTHBIB, 30KpeMa (PyHKIIT KpUXKOCTI

Ta BPA3JHBOCTI OI[IHIOIOTh KOE(DILIEHT IIKOIU Ta
BIIMIOBIHI ~ COIliaIbHI ~ BUTpPATH, CHPUYHHEHI
HeO0e3MeKO0r0, BiIMOBITHO 10 BU3HAYEHOTO BILIHBY.
IIpoexTyBanus ingopmauiinoi MoneJi 10CaiTKeHb
OCHOBHMMH  KOMIIOHEHTaMH  iH(oOpMaIiifHOT
Mozienmi 00’ekTa JOCTiDKeHb (puc. 2) € ONoK JaHuX
ormMcy  O0'€KTIB 13 3arajbHOI  1H(MOPMAIIi€E
npo  MOTeHHiHHO  Hebe3nmeuHi  ol'ekt,  OJIOK
CTaTMYHUX JIAHUX 13 CTaTUYHUMH BiJIOMOCTSIMH IIPO

HaO3BUYaiHI  cHUTyalil, OJOK  TIOKa3HHKIB 3
HOPMAaTHBHHX JDKEpeNl 3 JaHUMH 3 BUIKPUTHX
JDKepen Ta HOPMAarTHMBHO TPAaBOBHMH  aKTaMH,
OJOK  TIpaHMYHHUX  3HA4Y€Hb 3  JIOIMYCTUMHUMH

HOpPMaMH Ta KOHLIEHTpaIisiMu [S].

Hageneni 6;10ku 0OpoOIISIOTH BX1IHI
napameTpH iHpopManiiHoi MOZeT, a came:

— HebesmeKy yepe3 reojoriuti gakropw;

— HeOe3MeKy Yepe3 KOPOTKOYACHI eKcTpeMasibHi
moromHi Ta  arMocepHi  YMOBH  MIKpo-  Ta
Me3oMacIiTady, SIKi TPUBAFOTh BiJ XBHJIMH JIO JTHIB,
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— HeOe3neKy Yepe3 BUHUKHEHHS, PyX 1 pO3IIOILT
TTOBEPXHEBHX, ITiIA36MHNX TPICHUX 1 COJIOHUX BOI;

— He0e3MeKy vepe3 BIUIUB )KUBHUX OpraHi3MiB Ta
iX TOKCHMYHUX PEYOBHH ab0 XBOPOO, IO MOXYTh

BNOK IAHUX ONUCY

OB'EKTIB

BNOK CTATUCTHUYHKX

DAHKX

BNOK NMOKASHUKIB 3
HOPMATHMBHINX
IUKEPEN

—_—

BNOK TFPAHUYHMX

CHCTEMA

3HAYEHb

MEPEHOCUTHCST OTPYHHUMH TBapUHAMH, POCIMHAMU
Ta KOMaXxamH.

Buximaum napamerpoM indopmaniiHoi Mozedi
€ piBeHb PH3UKY BHHHKHECHHS HaJ3BHYAMHUX
CHTYyaIiif IPHPOITHOTO XapaKTepy.

BEKTOP BMXIQHWMX
NAPAMETPIB

—_—

Pucynok 2 — [adopmariiitna Mosesib 00°€KTa TOCITIIKCHb

Metoau xociixkeHb

Jns  cucteMd  OIHIOBaHHS DIBHSA  PHU3HKY
BUHUKHEHHS HA/I3BUYAHUAX CHTYAIlii TMPHPOITHOTO
XapakTepy 3pydyHO BHUKOPHUCTaTH apXiTEKTYPHUI
mabion Model-View-Controller (MVC) (puc. 3) [6].
BiH po3ninsie mporpamy Ha TpU KOMIIOHEHTH (MOJIEb,
BUTIISA], KOHTPOJIEP) 1 JOMOMArae JOCATTH PO3MONLITY

arunikamii  Ha  BHA3HAYEHI  CKJIAMOBI.  3amuTv
KODHUCTYBauiB  CKEpOBYIOTBCS 7O  KOHTpOJIEpa,
SKHA BIATIOBiMAE 3a pPOOOTY 3 MOAGIUTIO JUIA
BUKOHAHHS Jildi KOpUCTyBada Ta/ab0 OTpUMAaHHS
pesyabrarie  3amuriB. KoHTponep o00poOisie paHi
JUI BiOOpa)KeHHST KOPUCTYBadeBI Ta Hajae oMy
JIaH1 MOJEII.

Hodarua danux dna ompumaHys
Hadarxra darux das ompumarss Controller ‘ e o T
Brain
IniuioeanHA . Muodubikayis
! HOHmpOﬂPOE ma 8CMAaHOE/IoE Crocib
8idobpameHHa OaHux ‘
View
Model
Ul OnoaneHHs dasux Bemasosnests Data

aaqa 0 MAaHHA !

Bido6paxcae nomovHut

o8pobra nodil
cmaH modeni

BizHec noaika

QmMpuUMaH=EA

Pucynok 3 — ApxirextypHuii madion MVC

Mopgens y nporpami MVC € craHoM miporpamu,
a TakoX Oi3Hec-Jorikoro 1 omepamisMu, —sKi
BOHAa BHKOHYe. bi3Hec-morika TmOBUHHa OyTH
IHKAIICyJIbOBaHa B MOZEII Pa3oM 3 Oy/Ib-sIKOIO JIOT1KOIO
peamizamii g 30€peKEHHS CTaHy IIPOTPaMH.
Ile o6podka 1 Bepudikamis JaHUX, 3BEpHEHHSI 10 6a3
JaHWUX, BHYTPIIIHIA cTaH cuctemu [7].

bnok Burmsany BiamoBinae 3a MpeACTaBICHHS
BMICTY uepe3 iHnTepdeiic KopucTyBaya.

Kontponep BUKOHYE JIiT KOpUCTYBaua 1 MpaIoe
3 MOJEJUTIO, BUOMpArOun BUTIISA AJs Bizyauizamii. Y
mabnoni MVC KOHTposep € MOYaTKOBOIO TOYKOIO
BXOJly 1 BIANOBiZa€ 3a BHOIp THUINB MoJeNed s
pobotu Ta BigoOpaxeHHs. BiH oTpumye aaHi Bix
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KOpPHUCTyBada, Iepemae iX Mopaeni 1 oOpoOieHmit
pe3yJbTaT CIIPSIMOBYE JI0 OJIOKA BUTJISLY.

J1s mociimKkeHHS MOJENI CHCTEMH Ta OLIHKU
PU3UKY BUKOPUCTAHO aJITOPUTMH HEYITKOI JIOTIKH.
CucreMr  HEYITKOI JIOTIKM  TpH3HAYCHI LI
MEPETBOPEHHSI 3HAUY€Hb BXIAHUX 3MIHHHAX MPOIECY
yOpaBliHHS Yy BUXigHI 3MiHHI Ha  OCHOBI
BUKOPUCTAHHS HEYITKUX MTPABHUIL:

— MeXaHi3M BBEICHHS HeoOXimHoi iHpopMarii
3a0e3revye BBEJICHHS SKCIICPTHUX OIHOK;

— mpoueaypa ¢dasudikariii mae 3Mory 3HaMTH
(GyHKIT HaIeXHOCTI BHUKOPHUCTOBYBAaHUX TEPMIB
BX1JIHUX 3MIHHUX Ha OCHOBI BUXITHUX JaHUX;

— TMpoleAypa arperyBaHHs BU3HAYa€ CTYIiHb
ICTHHHOCTI YMOB 3a KOXXHHMM 3 TIPaBHJ CHCTEMH
HEYITKOTO BUBEIEHHS;

— IpoueAypa akTHBi3amii Jae 3MOTy 3HAWTH
CTYIiHb ICTHHHOCTI KOXXHOTO 3  IONEpEeaHiX
BHCHOBKIB MTPAaBIJI HEUITKUX BHCHOBKIB;

— Tpouenypa aKkyMyJsilii 3HaXOAUTh QYHKIIIO
HAJIEXKHOCT] Ul KOXKHOI 3 BUXIAHUX JIHIBICTUYHUX
3MIHHHX 3aJ]JaHOi CYKYIHOCTI TpaBHJI HEYITKOTO
BUBEJICHHS;

— mporeaypa Jnedazudikaiii BU3HAYAE YITKI
3HAYEeHHS BHUXIMHUX 3MIHHHX, SKi  HadKparie
BIIMTOBIAIOTh BXIAHUM JOaHUM 1 0a3i QopMyrodnx
MIPaBUIL.

Pe3yabTaTu 10CHiIKeHDb

HampuuaitnumMyr ~ cHTyarlissMd  TIPHPOITHOTO
XapakTepy € HeOe3MeuHi TeoNoriuHi, METeOPOIIOTIiuHI,
TIOpONIOTiYHI  MOpPCBHKI  Ta  IPICHOBOAHI  SIBHIIA,
JeTpaiallis IPYHTIB 91 HaJAp, IPUPOIHI MTOXKEXKI, 3MiHA
CTaHy TOBITPSHOTO Oaceitny, iH(eKmiitHa
3aXBOPIOBAHICTh  JIIOZICH,  CUTBCBKOTOCTIOAAPCHKUX
TBapUH, MAacOBE YPaXKCHHS CLILCHKOTOCTIONAPCHKHX
pociMH XBOpOOaMH UM IIKiTHHUKaMH, 3MiHA CTaHy
BOAHHMX pecypciB Ta Oiochepu. Tomy BXimHUMH
napamMeTpaMH MOJICTII JIJTsl OI[IHEIOBAHHS 1 Iepe10aueHHs
pIBHA PU3MKY BHUHWUKHEHHS HAJI3BHYAWHHUX CHTYaIlii
MIPUPOIHOTO Xapaktepy € reonoriuHa (Geological),

Mereoponoriyaa  (Meteorological),  rigponoriuxa
(Hydrological) Ta 6ionoriuna (Biological) HeGe3mekn.
Jdns  nmocnmivkeHb  pU3WKY — BHHHMKHEHHS

HAJI3BUYAaHHUX CUTYaIliii BUKOPUCTOBYBABCS PEAAKTOP
BuBomy Hewitkoi Joriku Fuzzy Logic Toolbox
cepenosuia Matlab [8, 9]. B penakropi FIS BuzHaveHo
YOTUPH BXiJHUX JIHTBICTUYHUX 3MIHHUX 3 iMEHAMH:
Geological, Meteorological, Hydrological, Biological i
onHy BuximHy miHrBictTnuHy 3miHHYy LRND (level of
risk of natural disasters) (puc. 4). s Bcix
JIHTBICTUYHHUX 3MIHHHUX TEPM-MHOXXHHH MA€ CTaHH
«low», «medium» «highy. Illkamy kpuTepiiB OIiHKA
pUBWKY  BUHWKHEHHS  HAI3BHYAWHUX  CHTYaIliid
MPUPOIHOTO XapakTepy B YKpaiHi HaBEICHO B TaOMHII
1. Jly1s1 THTBICTUYHOT OI[IHKH 3MiHHHX BUKOPHCTAHO TI0
TPHY TEPMH 3 TPUKYTHUMHU (PYHKIIISIMHA HAJIEKHOCTI.

E Fuzzy Logic Designer: LRNatureDisaster
File Edit View

4

Geological -~

BN HeR (=5

!
)
i
¥ &

Meteorological

LRMatureDisaster

{mamdani}

‘ FIS Name: LRNatureDisaster

FIS Type: mamdani

And method
Or method
Implication
Aggregation

Defuzzification

max hd

Current Variable

Name LRND
Type output

Range [o1]

centroid A

Help Close | ‘

Renamed FIS to "LRNatureDisasier”

Pucynoxk 4 — HeuiTka crcteMa BIDIMBY BXiTHHX Ta BUXIJTHUX 3MiHHHX

Taoauns 1
[Ixana kpuTepiiB OLIHKKA PU3UKY BUHUKHEHHS Ha/[3BUYAHHNX CUTYAIlill IPUPOJTHOTO XapaKTepy
I'eosnoriuna
MerteopoJioriuaa Mxana
Iigpoaoriuna Kputepii pusuxy Bim 0 mo 1
biogoriuna
Husska 3 MQJIOKO WMOBIPHICTIO CIPUYMHUATH HE3HAYHI OITKOHKCHHS 0-0,2
Cepenns TIOUIKO/DKEHHSI 3 MaJIOI0 IMOBIPHICTIO KaTacTpo(iyHOTO pe3ysIbTaTy 0,3-0,6
Bucoxka 3 BEJIMKOIO IMOBIPHICTIO TIPU3BEJIE 0 KaTacTpohiYHUX HACIHIIKIB 0,7-1
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Jns mapametpis low, medium i high 6ymyrorscs
¢yuknii mamexxuocti  Geological, Meteorological,
Hydrological i Biological nns BXigHux mapamerpis

CHUCTEMHU 1 (PYHKITiS HAJIEKHOCTI BHXITHOI 3MIHHOL
LRND (puc. 5).

File Edit View File Edit View
FIS Variables Membership function plots 2%t %™ 181 FIS Variables Membership function plots =% %2 181
low medium high ow medium high
o 170 XX
0 R
Geclogical  LRND
Meteorological
Hydrological
T T . T T T T T T T
input variable "G input variable *
Current Variable Current Membership Function (click on MF to select) Current Variable Current Membership Function (click on MF to select)
Mame Genlogical Mame medium Hame Meteorological Hame low
A Type
Type input Type trimf - Type input yp trimf -
Params s Params -0.417 0 0.2579)
Range 01 [0.187 0.4854 0.708] Range 01] [ ]
Dispiay Range [01] Help Close | | Dizpiay Range 01 ‘ Help Close |
Selected variable "Geological” | Selected variable "Weteorological” |
File  Edit  View File Edit View
lat points: -
s Membership function piots °'**" 181 FIS Variables Membership function plots =t 2 181
low medium higl ow medium high
R /AN
Geological  LRND Geological LRND
Meteorological Mataorological
Hydrological drological
m T n T T n @ T > n T T
i input variable "Hy jical” input variable "Bi
Current Variable Current Membership Function (click on MF to select) Current Variable Current Membership Function (click on MF to select)
Name Hydralogical Name high Name Biclogical Name low
. Type
Type input Type trimf. - Type input b trimf hd
Params
Params [-D.417 0 0.3981)
Range 01 [0.4458 1 1.42] Range 1]
Dy 011 Help Close | | LI P | Help Close |
Selected variable "Hydrological” | Selected variable "Biological® |
File Edit View
FIS Variables Membership function plots °°' o™= 181
bow medium high
2O PR y
FAYAN
Geological LRMND
Mateorological
Hydrological
n = T N . iz n
output variable "LRND*
Current Variable Current Membership Function (click on MF to select)
Name LRND Name medium
Type output Type trimf -
Params
Range 01 [0.197 0.4722 0.705]
Display Range o1 Help Close ‘ |
Selected variable "LRND" |

Pucynox 5 — OyHKIIIT HAJIEKHOCTI BXIIHUX Ta BUXITHOT 3MiHHUX

baza npaBun, po3poOneHa Ay HEYiTKOI CHCTeMU
OLIIHFOBaHHS PIBHS PH3UKY BUHUKHEHHS HaI3BHYAHIX
CHTYyaI[il KOHTPOITIO JOCTYIY J0 0a3u JIaHWX, HaIidye
255 mnpaewi. s gocnmimkens ooMmexumocs 30
MpaBUJIaMH, sIKI BU3HAYAFOTh OCHOBHI 3aKOHOMIPHOCTI
TIOBEIIHKY CHCTEMHU 1 HaBeJIeHI Ha pHC. 6.

ArperyBaHHsS BH3HAYa€ CTYMiHb ICTHHHOCTI
YMOB MO KOXXHOMY 3 MpaBWJI CHUCTEMH HEUiTKOi
noriku. s pi3HUX BXIJIHUX NapaMeTpiB OTPUMAHO
BHCOKE, CEepeJlHE Ta HHU3bKE 3HAYCHHS PU3UKY
BUHUKHEHHS  HaJ3BUYallHUX  CHUTyallid, 10
300paxkeHO Ha puc. 7.
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B kiHmi kokHOro TmpaBmwia Yy OyXKKax
TTOKa3aHo BaroBui KoedirienT MpaBuIa.
[IpoTsirom gocnimkeHb OyJ0 CTBOPEHO CHCTEMY
HEYITKOr0 JIOTIYHOrO BHUBEACHHsA Tunmy Mamdani.
Bizyamizartis HEYITKOTO BHBEJICHHS
3mificHioeThess 3a jgomomororo GUI-momysst Rule
Viewer. Lleii Momynb A03BOJSIE MPOLTIOCTPYBATH

4] Rule Editor: LRNatureDisaster

File Edit View Options

Xig  JoriyHOTO BHBEJICHHS 3a KOXKHHIM
MPaBUIIOM, OJICPKAHHS PE3YJIbTYIOUOi HEUiTKOi
MHOXKWHU 1 BAKOHAHHS Tponeypu aedazudikariii.

3 TOpoBEACHHUX JOCTIKCHb OTPUMAHO, IO
BUXiZHE 3Ha4YeHHS jopiBHIOE 0,455 — cepemHiit
piBeHb PHU3UKYy mis iH(popMaIli Mpo HaA3BUYAKHI
cutyanii B Ykpaini npotsirom 2020-2021 pokiB.

] Rule Editor: LRNatureDisaster

File Edit View Options

1.1f (Geological s low) and (W eteorologicalis low) and (Hydrological is low) and (Biological s low) then (LRND is low) (1) -
2. 1f (Geological i medium) and (Meteorological & medium) and (Hydrological is medium} and (Biological & medium) then (LRNG is medium) (1)

2. 1f (Geological s high) and (Meteorological s high) and (Hydrological is hioh} and (Bioisgical is high) then (LRND is high) (1)

4. 1f (Geological is low) nd (M eteorologicalis low) and (Hydrological is low) and (Bioiogical s high) then (LRND is high) (1)

5. 1f (Geological is low) and (M eteorologicalis low) and (Hydrological is high) and (Biological s low) then (LRND is high) (1) E
. If (Geological is low) and (Meteorological is high) and (Hydrological is low) and (Biological is low) then (LRND is high) (1)

7. 1f (Geological is high) and (eteorological s low) and (Hydrological is low) and (Biological is low) then (LRND is high) (1)

8. 11 (Geological s lowr) and (W eteorologicalis low) and (Hydrological is low) and (Biological is medium) then (LRND is medium) (1)

9. 1f (Geological s lowr) and (Meteorologicalis lovr) and (Hydrologicalis medium) and (Biological s low) then (LRND is medium)
10. 11 (Geological is Iowr) and (Meteorological is medium) and (Hydrological is low) and (Biological is low) then (LRND is mediur
111 Geongial s medum) an (eteorologcal s ) and (ydroogical s ow) and (Boloicalsow) e (LRI i mectum) (1
12. 11 (Geolagical is Iowr) and (Meteoralogicalis low) and (Hydrolagical s high) and (Biological is high) then (LRND is high) (1)

18, If (Geological is low) and (Meteoralogical s medum) and (Hydrological s low) and (Biclogicalis medium) then (LRND is medium) (1)
17. I (Geological s medium) and (etcorolo w) and (Hydrological s ovi) and (Biological is mesium) then (LRND is medium) (1)
18, I (Geological s medium) and (Wetcorolo edium) and (Hycrological s medium) and (Biological s high} then (LRND is high (1)
19. I (Geological s medium) and (etcorolo edium) and (Hydrological s high) and (Blologicalis medium) then (LRND s high) (1)
20 g i) s jcalis high) and medium) and (Bilogicalis medium) then (LR s high) (1)
21 is medium) and medium) and (Biological is medium) then (LRND is high} {1}
2 F Geu\ﬂgmuhs ) ond Qtearagions ) sd iyl = i) and Bkt o ih) e (0 2 i) (1)

22 medium) and high) and dium) and (Biological i high) then (LRND is high) (1)

24 ¥ (Geolagicals ow) o (Heteum\uglta\\s\u\v,snd (Hydrﬂ\ugma\ s medmm,und (Bolgais ugh) then (L0 & ih) (1)
25, (Gavlogical is lowr)

steorologiea & medum) and ycrsigieais ov) Iis hig LAND is high

high) e o
27 r Geclogcais ow) ara (etsorciogical s medium)and ycrobogical s mgn, and (amlagu:m is low) then (LRND is high) (1)

15 1 (Geologcal & low) and (teoralagcl s Ngh) and (yroloieal & o) and (Bologcal | o heh (LAD s ighy (1) e ang high) low) and (Biological s low} then (LRND is high) (1)
14, If Geological i high) and (Wetearological i low) and (Hydralagical s low) and (Bclogical s high) then (LAND i highy (1) w) and e gk and ur) and (Biological s low} then (LRND is high) (1)
15, If Geological s low) and (Hetearological i lov) and (Hydrological is medium) and (Biologicalis medium) then (LRND is mediam) (1) - 55 {Gelogesis mar) ans is medium) and megium) and (Bological is high) then (LRHD s high) (1) ~
3 and and and Then If and and and Then

Ceologicalis Meteorolagical s Hydrological is Biologicalis LRND s Geologicalis Metzorological is Hydrologicalis Biologicalis LRND s
low ~] [ow ~] [ow ~] Jow =] Jow p ow ] fow =] Jow ~] fow “] fow -
medium medium medium medium medium medium mediam medium medium medium
nigh high high nigh nigh high high high high high
none none none none none none. none none. none none

not not not not not not not not not not

_ Connection Weight: _ Connection Weight

= or

Transiting to verbose format | ‘

= =

Translating to verbose format ‘ ‘ Help Chose. ‘

Pucynok 6 — Crictema npaBmil CTBOPEHOI CHCTEMH HEUITKO] JIOTIKH

4] Rule Viewer: LRMatureDisaster 4] Rule Viewer: LRNatureDisaster [=m ===
File Edit View Options File Edit View Options
=1 =058 =05 =05 LRND = 0.863 = 0.189 =0.115 =05 =05 LRND = 0.455
1 =
z N —
3 3 [
4 4
: £
6 &
. 7 C
8 L=
° L=
10 10
11 i1
i iz g
13 13
14 1a ]
15 15 —
- =
17 17
18 18
13 19
20 20
21 — 21
2z 22
23 23
24 24 ]
25 25 =
26 28
27 27 E:
28 28
29 20 B
a0 1 ] [ 30 ] ] ] ] [
o ) 1 o 1 ) 1 — ol bl o bl o bl o Bl |
ITPUT L 11:0.5:0.5:0.5) Plat points: 1,44 Meve okt | right | down| up | YT 10 1894,0.1154;0.5:0.5] HP"’l POINESE 454 Move:  ien | rignt | down| up ‘
Opened system LRNatureDisaster, 30 rules | | Help | —— | | Opened system LRNatureDisaster, 30 rules | | Help | p— | ‘

4] Rule Viewer: LRNatureDisaster
File Edit View Options

=0.174 =o0.192 LRND =0.133

= 0.189 =0.11

1 EL

2 L

:

o=

5

6

:

L=

9

RECRmmOOOm

A

HoCC

=!
=
o

]
&

°OFmm

1 =

PUE | 15 1894;0.1154;0.1742;0.1923]

Plot points:

101

1
Move: et | right | down| up |

Opened system LRNatureDisaster, 30 rules

‘ | Help | Close ‘ |

PucyHnok 7 — Pe3ynpTaT poOOTH CHCTEMH MPABHII HEUITKOI JIOTiKH

38

Bicnuk JITYBIKI, Ne27, 2023



3 BpaxyBaHHAM iH(OpMaIii, OTpUMaHOi 3

MIPOBEACHUX JTOCITI HKCHB, po3po0iIeHO
iHpopMamiliHy cucremy y Burisagl Wweb-caiity.
Hns MPOEKTYBaHHS KOPHUCTYBAIbKOTO

inTepdeticy BukopuctaHo mMoBH po3MmiTku HTML

NatureDisaster

ta CSS 1 w™MoBy mnporpamyBanHs JavaScript.
Tabnunst 3 iHpoOpMalierd PO  HaA3BHYAHHI
CUTyallii TPUPOTHOTO XapakTepy IO perioHax

Vkpainu cTBOproeTbcs 1 00poOssieTbess B 0asi
nmaaux Php (puc. 8).

Statistic

HAJI3BUYAWHI CUTYAIIII IPUPOTHOI'O XAPAKTEPY

HEBESITEYHI TEOJIOFTYHI, METEOPOJIOITHHI, I'l

JIEI'PA JIATS TPYHTIB 9H-HAJIP, TIPHPOJIHI 11O
[HOEKITTHHA 3AXBOPIOBAHICTD JIOJIE
MACOBE VPA

POJIOI'TYHI MOPCBKI TA ITPICHOBOJIHI SAIBHITIA,

, 3MIHA CTAHY ITOBITPSIHOT'O BACEHITY,
LILCHKOI'OCTIO/TAPCEKHMX TBAPHH,

JHHS CUILCHKOI'OCIIOJAPCHKHX POCIIMH XBOPOBAMHM YH HIKIJIHHKAMHA,

3MIHA CTAHY BOJIHHX PECYPCIB TA BIOC®EPH TOHIO.

= Osmeen 10930 s 2 0 ”
Borwmcasd (OBARET b PilRassury 3a005) Yipdinas & wiwix Monicueni sesobin (Sosag 14 TapiTopd) Ta Banuscwesl Bueouis 102140 2 5 ] 5
Awinponerposciea i, poaTasonama ¥ qes e R . . Kpainn 305550 2 ] L] 2
Dovebegern TRATHANC-TORU TEDUENeHA. 405540 4 2 0 5
Hurouaposs DECACTY R tighgul iRk 8 venar Nonierc: SAI08AHE. 18 NBIHI B Waxax NpUIHNEORCE 0! BICTHN N0 § 1 0 5
Jarapnarcuea OBNACTY Ma NEREHOUY 16001 YIpaie B WEKAX JANLIHG] SRCTHHN YIpaTHCwr: KapnaT Ta Jacapnarces] misoauu 124450 3 1 (] T
Smnoplasa AMBICTRRTHEHA DA 1 N 16350 3 1 ] 3
I Dparaibtars AZuICTBETIE=0-THEMTODIANBHA G- K8 HANO) FRp i 135180 4 7 9 9
e e o510 . ; o :
Kipoeerpastara OERMET, ¥ E-TpARS 50370 B Fl (] 5
Myrancurs ASaridt TPaTIE0- THPUT ODIANEHE Gy Yrpaiem, POXTEIORENE WA CRNY) FPL axn0 8 Gaceini cepegraol Teull Cistpoancen b 0290 T 1 0 5
Musconaiseses OBABETL, poITRRisg Hi NS [P T pp—— ol Tl phacst Mincyévainl By 109180 B 5 [ 5
Ogecera HadGinewa 38 TepuTopic oGnacTs ¥ DL 25140 5 2 o 5
NoaTascncs AASHICT A TR TOCUTODIANGHE ObiR VP diven HOITAtBdnd ¥ CHPAIR! LA T Wepivet | wBCTe080. Ha Npabobeparsin Yrpami 135230 4 3 0 5
Para=inis OBASCTE ra Nignbagary LI 3 3 0 4
Cyucea OfinacTs ¥ nigsdumo-c 103580 3 2 0 5
Taprodincues A TRATHEN G TOPHTOPANLRE DQHHIGA Yipaines 3 USHTPOW ¥ MScTi Tapronine, POITauIBaNa k8 Mogincusii Buoani 02170 3 4 ] 5
Kagwmcwra O6racTe poTTaWOBANS § CHiLmW aCTINE Yipainn 3900 2 3 2 4
Kandtpenupr b O6NACTE HA JaxaZ Vepaing preoto 1 2 13 2
Yepracurs AQuikit TPATABHO- TEPHTOPIANEHE OZAALA Yrpalnn NEPLIOD DIl POITIW0E. 160.70 1 o o 1
[P— CfinacTy ¥ niRaees-ax paan £5050 3 3 ] 5
Mepuiintars Ofinacts 56930 4 1 0 4

PucyHnox 8 — Po3po6nena inopmariiiina cuctema y BUIVILl web-caiity
BucHoBKH — BHBEIICHHS HAJ3BHYAHMX CHTyaIliid, SKi

[opiBHSHHS pe3yNbTaTiB HEYITKOTO BHBECHHS
Ul PO3MJISHYTHX BapiaHTIB 3HA4YeHb BXIJHHX
3MIHHUX TMOKa3y€, MO AKIIO BXiAHI MapaMeTpH
MAalOTh HU3bKI 3HAUCHHS, TO PIBEHb PU3UKY HU3bKUH,
a SKIIO BXIiJIHI IMapamMeTpy MaroTh CEpeHi 1 HU3bKI
3HAYEHHS, TO PiBEHb PU3HUKY CEPEIHii — OTpUMaHe
3Ha4YeHHs B pe3yJibTaTi qociimkens — 0,455,

PeanizoBana iHpopMalriitHa cucreMa
OLIiHIOBaHHS piBHS PHU3HUKY BUHUKHEHHS
HQ/I3BHYAHHUX CUTYyallil MPUPOJHOTO XapakTepy y
BUIIISAII Web-caiity micTuTh Taki QyHKIIIi:

— BHBEJIEHHS JeTaIbHOI iH(opmaiii
Ha/I3BUYAHY CUTYaLlilo;

po

BiJIOYJIMCS] B MUHYJIOMY B YKpaiHi;

— peecTpario Ta aBTOPHU3alil0 KOPUCTyBaua;

— 3aco0M  MPOTHO3YBaHHA  HaJI3BUYAWHHUX
CHUTYyaIlill B HACTYITHI POKH.
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