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OIIEHKA ITOKAPOOIIACHOCTH B TEOMH®OPMAIIMOHHOIN CUCTEME
SAHIUTHI JIECA OT ITOZKAPOB

OnuchiBaeTcst QYHKIIMOHATBHAST CTPYKTypa reOMHGOPMAIIMOHHOM CUCTEMBI 3aIIIUTHI JIeca OT ITOXKapoB, HaITPaBJICHHO
Ha pellleHre TPeX OCHOBHBIX 3aay: MpeaylpeXkaeHNe JIECHBIX TI0XKapoB, IIpeIoTBpallieHUe JIECHBIX ITOXAapOB M JINKBU -
Janus ux nocienctBuid. [IpuseneH 0630p MUPOBBIX, POCCHMIICKUX W YKPAWHCKUX aHAJIOroB cucTeMbl. OToGpakeHa
(byHKIIMOHATBbHAS CTPYKTYPa CUCTEMBI, BAXKHO OCOOEHHOCTBIO KOTOPO SIBISIETCS pacyeT JISCHOM IMOXKapHO OMacHoO-
cti. PaccMoTpeHa neTepMUHUPOBAHHO-BEPOSITHOCTHASI METOIMKA OLIEHKY JIECHOM ITOXXapHOI ONaCHOCTH, TIPEICTaBIIe-
Ha apXHUTeKTypa CUCTEMBI, a TakKKe (YHKIIMOHAIbHAsI CTPYKTYpa MPOrpaMMHOTO MPOIYKTA.

KnioueBble ciioBa: FCOMH(l)OpMaHMOHHaH CUCTEMA, JIECHOM MOXKap, JIECHAs IoXapHasl ONaCHOCTh, IETEPMUHUPOBAHHO-

BEPOATHOCTHasA METOJIMKA.

Beenenne. CoxpaHeHNe W palliOHAIBHOE UCTIONb-
30BaHUE Jieca KaK cTabuiam3aTopa KpynmHoMaciuTab-
HBIX OMOC(EpHBIX TIPOIECCOB M MCTOUYHNKA MHOXKE-
CTBa ChIPbEBBIX PECYPCOB — HEOOXOAMMOE YCJIOBHUE
obecrieyeHus 3KOJOrn4ecKom 6€30IMacHOCTU U yCTOM-
YUBOTO COLIMAIbHO-3KOHOMMYECKOTO Pa3BUTUSI BCETO
MHUpPOBOTO coobiecTBa. Cpeat MHOXKECTBA TIPUPOJI-
HBIX M aHTPOIIOTEHHBIX (haKTOPOB, OIIPEHCIISIONINX
COCTOSTHME W TWHAMHWKY JIeCHOTo (DOHIa, JOMUHM-
PYIOLIYIO POJIb WUTPArOT JIECHBIE IToXaphl. OHM OKa-
3BIBAIOT pa3pylIaiolee BO3ACHCTBHUE Ha GIIOpY U
¢dayHy, BBI3BIBAIOT TOBPEXICHHE OPTaHUIECKOTO
CJIOSI TIOUBBI M €€ 3PO3H1I0, HAPYIIEHUE THUAPOJOTHU-
YeCKOT0O pexXuma TEPpPUTOPUIN M 3arpsiI3HEHUE aTMO-
cephl TPOAYKTAMU TOPEHHUS.

BaxkHast posib B pellieHUuU MpobjieMbl COXpaHEHUS
W palMOHAJbHOTO MCITOJb30BaHUS JIECOB OTBOAUTCS
OXpaHe JIECOB OT MOXKAapPOB, OKA3bIBAIOILIUX Pa3pyLIn-
TeJAbHOE BO3MEMCTBME HA JIECHBIE PECYpPCHI, BbI3bIBa-
IOLLIMX TTIOBPEXIEHWE OPTAHUYECKOTO CJIOS TTIOUBBI, €€
SPO3UI0 M 3aTrpSI3HAIOMNX aTMochepy IpOoayKTaMu
ropenus. HepoctatouHoe BHUMaHME K OXpaHE JIECOB
OT TI0XXApOB MOXET MPUBECTU K TMOEIU JIECHBIX Ha-
CaXXIEeHUI, YMEHBIIEHUIO OMOJOrMUecKOi MpOayK-
TUBHOCTU JIECOB, YCWJIEHWIO BCIIBILIEK MAaCCOBOTO
Pa3MHOXEHHNSI HACEKOMBIX — BpeIUTENEN jeca, BO3-
HUKHOBEHUIO HETaTMBHBIX BKOJOTMYECKUX IOCIEI-
CTBUU.

B HacTosilee BpeMsl B JIECHBIX X03sicTBax Poc-
CUM U YKpauHbl HAKOTMJIE€HbI 00JIbIINE OOBEMBI aTPU-
OyTUBHOI M KapTorpachuieckoit ”HOOpPMAIIMHK O JIeC-
HBIX pecypcax. OmHako HCIOJIB30BaHHE €€
MOTEeHLUATbHBIMU TTOTPEOUTEIISIMU CAEPXKUBAETCS MO
psany npmanH. OCHOBHAs IIPUYNHA — OTCYTCTBHE CO-
OTBETCTBYIOLIMX MPOrpaMMHBIX CpeacTB. JLo HACTOsI-
1LIET0 BpeMeHU pabOTHUKU JECHBIX X034icTB Poccun
¥ YKpauHbI OJIb30BATMCH OYMaxKHBIMU KapTaMHU JieC-
HUYECTB, K KOTOPbIM Mpuaraetcs OyMaKHbIiA Bapu-
aHT TAaKCallMOHHOIO OMUCAHUS, MPEACTaBJSIOLIErO
co00Ii TOJCTYI0O KHUTY ¢ TabauuaMu, COAepKalluMu
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XapaKTEePUCTUKN BCEX BBIIEIJIOB JIECHOTO (pOoHIa JaH-
Horo npeanpudatus. EcrectBeHHO, paboTaTh ¢ TaKOi
KHUTO KpailHe HEyIOOHO.

CoBpeMeHHbIC TCHICHIINN Pa3BUTHS MHMOpMALIH-
OHHBIX TEXHOJIOTHI OXBATHIBAIOT Pa3JIMYHBIC O0JIACTH
IeITeILHOCTH 4ejioBeKa. He ocrtanmock B cropoHe m
JIecHoe Xo3siicTBo. [IpoBemeHie MepOIIpHUSITHIA ITO OX-
paHe jeca OT IMoXapoB HEBO3MOXKHO 0€3 COOTBETCTBY-
fo111eT0 MH(GOPMAIIMOHHOTO 1 IIPOTPAMMHOTO O0ecTIe-
yeHus. g pelieHMs 3amad, CBSI3aHHBIX C OXPaHOU
Jjieca OT IIOXapoB, HEOOXOOMMO OBICTPOE pa3BUTHE
BBIUMCIINTEILHON TeXHUKN W WHPOPMAIIMOHHBIX CH-
cTeM, TIOSBIICHHE TeOMH(pOPMAIIMOHHBIX CHCTEM
(F'NC), obecrTeunBamOIINX NCIIOIH30BaHNE TTPOCTPaAH-
CTBEHHO-paCIIpeIeJICHHONM pa3HOBpEeMEeHHOI MH(pOpMa-
. KoMIbIOTepHBIE TEXHOJIOTHH, OCHOBAaHHEIC Ha
npumeHeann ['MC, obecmeumBast cOop, XpaHEHWHE,
MOIEIMPOBaHNEe, aHAIM3 U TIPEACTaBIeHNEe Pa3HO00-
pa3Hoit MHOPMALIA O JiecaX W MPOTEKAIOIINX B HAX
TIPUPOTHBIX SIBJICHUSIX 1 TIpoIieccax, Bce 0ojee mmpo-
KO TIPUMEHSIIOTCS TIPAaKTHYECKHM BO BCEX CTpaHaX MHUpa
B cHcTeMax cObopa mHDOpMAIIUM O Jiecax U B TIPOIIeC-
cax TIPUHSTHS yIpaBJIeHISCKNX PEIICHU 0 OXpaHe
1 00pbOE C JICCHBIMM ITOXapaMu.

B HacTostmee BpeMsI JJecHOe X03s1iicTBO Poccnut
YKpanHBI THTCHCUBHO OCHAIIIACTCSI CPEICTBAMU BBI-
YUCIUTETLHON TeXHWKM W TepeJadynd OJaHHBIX. B yc-
JIOBMSIX (POPMUPOBAHUS HOBBIX TPEOOBaHMI K Kade-
CTBY MH(pOpPMAIMKM O COCTOSTHMHM JICCHBIX PECypCOB
BO3HMKAET HEOOXOAMMOCTH CO3TaHMST WMH(pOpPMAIIH-
OHHO CHCTEMHBI 3aIIIUTHI JIeca OT MOXKAPOB, MHTETPH -
pytonieii mHGOPMAIIMOHHEIE TTOTOKM B JIECOYCTPOW-
CTB€ M JIECOXO3IMCTBEHHOM NESITEJIIBHOCTH W
TO3BOJISIONICH TIPUHUMATh OIITUMAJIbHEIC YITPaBJICH-
yeckue pelueHus. TakuMm oO6pa3oM, OOBIYHBIN Iia-
HOBO-KapTorpapmyecKuif Marepmajl OTCTyIIaeT Ha
BTOPOI TIJIaH Tepel ITO3HABaTEJIbHOM M KOHCTPYK-
TUBHO-aHAJUTHICCKON HeSITETBHOCThIO KOMITBIOTEP-
HOM CHCTEMBEI, B KOTOPOI1 TIPOCTPaHCTBEHHAsI BU3ya-
JM3anusl  JTaHHBIX (TeM WIA WHBIM CIIOCOOOM
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otobOpanHbix m3 0a3pl maHHbIX (BJl) B pesynbrare
3aIIPOCOB) CJIYXUT ITOCPEIHMKOM B TUAJIOTE MEXKIY
MOJIB30BATEJIEeM M KOMITHIOTEPOM M SIBJISIETCSI BEChbMa
IVUHAMUWUYHOM.

I'MC 3ammuThl Jeca oT MoXapoB MpeaHa3HavYeHa
JUIST pellIeHUsT ITMPOKOTO CIeKTpa 3a/1ay, CBSI3aHHBIX
¢ TIpeAYIIPEXAeHNEM, TIPEIOTBPAIICHUEM 1 JTMKBUIA-
Ouei TMOCIeACTBUMA JIECHBIX TToxXapoB. OmHO M3 OcC-
HOBHBIX YCJIOBUI PEIIeHMS 3a1a9y TTPeIypexXaeHIS
JIECHBIX TTOXapOB — OIleHKA MOXapOOMacHOCTH Jieca.
B nmaHHOIi cTaThe TpejiaraeTcsi METOAMKA pacyeTa
JIECHOM TT0XKapOoOoITacHOCTH, padpaboraHHas B Hammo-
HAJILHOM HMCCJIEI0BATEeIbCKOM TOMCKOM TTOJUTEXHU-
YeCKOM YHUBEPCHUTETE.

Ouenp BaxxHoit ocobeHHOCcThIO M C, pa3pabatsi-
BaeMOi1 aBTOpaMM JaHHOM CTaThH, SIBJISIETCS €€ peas-
3anus B MHTepHeT. Takas cucrtema mo3BoJIMT o0ecne-
YATh TIOCTOSIHHBIM ~ OIMEPAaTUBHBIM  JOCTY K
HeobOxomuMoi MH(bOpMaIuu, MPeACTaBIeHHON B Ha-
IISIIHOM hopMe. DTOT JOCTYIl BO3MOXEH M3 JII000it
TOYKM 3€MHOTO IIIapa, Ie eCTh MOAKIIOUEHNE K CeTH
WHTEepHET KaK CO CTallMOHAPHBIX KOMIIBIOTEPOB, TaK
", B TIEPCIIEKTHBE, C TIOMOIIBIO IMEPEHOCHBIX TEPMU-
HajoB (HOYTOYKOB, MOOWJIBHBIX Teae(OHOB U Ip.).
[TomoOHast cucTeMa MO3BOJISIET MOBBICUTH 3(h(hEeKTUB-
HOCTb YIIpaBJIeHUs JIECHBIM (DOHIOM MPY CBOCBPEMEH-
HOM M OOBbEKTMBHOM HAOJIIONEHUM 32 CTPYKTYpPOIL Jiec-
HOro (boHIA M TIPUHSATAM YIIPABICHUYECKUX PEIEHUI

IIpeanpoekTHoe wuccaenoBanwe. B mupe cyiie-
CTBYET MHOXECTBO IIPOrPaMMHBIX IPOAYKTOB, Ha-
MPaBJIEHHBIX HA MOAAEPKKY YIPaBICHIECKUX pelle-
HUI 110 3aIlMTe Jieca OT MOXapoB.

Mupoevie anaioeu. MUHUCTEPCTBO MPUPOIHBIX
pecypcoB KaHanmbl B HacTosIIIIee BPeMsT OTIEPUPYET JIBY-
M HallMOHAJIbHBIMU MH(MOPMAITMOHHBIMU CUCTEMaMM
JUIST YIIpaBJIEHMS JIECHBIMM TIOXKapaMM: KaHAICKOW MH-
¢dopMaIIMOHHON CHCTEMOM TI0 JIECHBIM TOXapam
(Canadian Wildland Fire Information System —
CWEFIS) u cucremMoii MoaeIMpoBaHKsI, MOHUTOPUHTA
n KaptupoBanus mmoxapos (Fire M3). Obe cucTteMbI B
Ka4yeCcTBE COCTAaBHOM YacTH BKITIOYAIOT B CE0ST KIacCu-
(UKamMIo JIECHBIX YYACTKOB UIST YIIPOIIEHUST paboThI
pabOTHMKOB JIECHNYECTB. DTH CUCTEMbI OCHOBAaHBI Ha
KOMIIOHEHTaX KaHAICKOW CHUCTeMBbI OILEHKHU JIECHOM
noxapHoi onmacHoct! (Canadian Forest Fire Danger
Rating System — CFFDRS) [7] u ucmons3yoT aBu-
3KOK CHCTEMBI IIPOCTPAHCTBEHHOTO YITPaBJICHMS TTOXKa-
pamu (Spatial Fire Management System — sFMS) ms
MOJTyYeHUS, YIIPABJICHNST, MOIEIMPOBaHMsI, aHAIM3a 1
Mpe3eHTalMy TaHHBIX. MeTeoposIorniecKre mapaMer-
PBI TOYEYHBIX UCTOYHUKOB M3MepeHnit (cetb KaHampl
u cesepHoit yactu CIIIA HacuuThiBaeT okojo 900 me-
TEOPOJIOTUYECKUX CTAHIIUI) WHTEPITOJUPYIOTCS IS
TOJTyYeHUSI IPOCTPAHCTBEHHOM JeTaIM3aIuy STIYeeK B
1 k™.

Kananckasi MeToamka MCHOJIB3yeTCs B pasind-
HoMm o0beme B CIIIA, Hosoii 3enanmuu, Oupxu,
AprentuHe, Mekcuke, Unnone3un, Manaizun [11].
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Cucrema Obula YCIIELIHO MCHONb30BaHAa B MUHIISH-
nuu u [IBernu [11]. Kanangckass MeToguka mporHO-
3UPOBAHUS JIECHOI MOXAapHON OTTAaCHOCTH MOCTPOeHa
C y4eTOM aHayim3a OOJIBIIOr0 KOJWYECTBA CTATUCTH-
YeCKMX JAaHHBIX U TOCTATOYHO TOYHO MPEACKa3bIBAET
MmoxapHyto omacHocTh [10—12].

B CIOA B 1972 1. Oblla co3maHa cHUCTEMa
National Fire Danger Rating System (NFDRS) [7].
CTpyKTypa aMepMKaHCKOW CUCTEMBI TPEACTaBIsSCT
co0oii abCTpaKTHYIO MOJIE/b BIUSHUS Pa3IuYHbBIX
(aKTOpPOB M YCIOBMIT Ha MPOLIECC BOBHUKHOBEHUS 1
pacTpoCcTpaHEeHMS TTOXapOB.

Poccuiickue anaaoeu. B Poccun cosgarmorcs npo-
rpaMMHBIE TIPOAYKTHI IJISI aBTOMAaTH3alluM OTHE/b-
HBIX HAIIPABJICHUI NeSITEIbHOCTH, CBSI3aHHOM C Jieca-
mu. C 1990-x romoB pa3pabaTBIBAIOTCS CUCTEMBI C
ncnois3oBanueM ['MC-texHomornii. T0 B MEPBYIO
ouepeab CAeayIolIe CUCTEMBI [5]:

- THUC “Jlechonn” (HB®D “Jlabmactep”, Exareput-
Oypr);

- Jlecl'uc (®I'YII “3anCublleclIpoekt”);

- JlecUC (OO0 “JlecIC”, MockBa);

- JIyrUC (“Cezamnecnpoekr”’, Cankr-IleTep0Oypr).

OHu 00JIer9aIoT paboTy JECOYCTPOUTENSIM U pa-
OOTHMKAM JIECXO30B B THUITMYHBIX CUTYaIHSIX: JIECO-
YCTPOMCTBO, OTBOIBI, MaTepUATbHO-IEHEXKHAsI OIIEH-
Ka Jjiecocek M MHoroe napyroe. IlpuBemem KpaTkKuit
CPaBHUTEJIBHBIN aHAJIN3 3TUX CUCTEM TI0 CIIEIYIOLINM
napameTpam [5]:

1) moabp30BaTENbCKUI MHTEPGEIC CUCTEMBI, TTOCTPO-
€HHre auajiora ¢ ToJIb30BaTelIeM;

2) (byHKIIMOHAIBHBIE BO3MOXHOCTH ITPOTPAaMMHOTO
KOMITJIEKCa;

3) reHepupyemas BBIXOAHAS JOKYMEHTAIIVS;

4) pelreHWe CTaHOAPTHBIX 3amad JICCOYCTPOMCTBA
JIECHOTO XO3SMCTBA.

TUC “Jlecghord” obamaeT CACAYIOIIUMA XapakK-
TepucTuKamu: 1) mpocroTa paboThl, UHTYUTUBHO TO-
HATHBI MHTEpdElc; 2) OTCYTCTBYET BO3MOXHOCTH
aKTyaJIn3aliy JIECHBIX PecypcoB; 3) reHepupyemas
BBIXOIHAST TOKyMeHTalus; 4) HeT mognepkku GPS-
CHCTEM, CBSI3M C IIeHTpaan3oBaHHOU B/, cl1oXxHOCTH
¢ 00HOBJIEHMEM KapTorpaduieckoil mHGOopMaIuu.

JaHHBII TIPOTPpaMMHBIN KOMIUIEKC BBITIOJTHSIET
OOJIBIIMHCTBO 3ajady IO aBTOMAaTHM3allMu pabodero
MeCTa IT0JIb30BaTeJIsI, CHUXKAET JOKYMEHTOO00POT Ha
OyMaKHBIX HOCHUTEJISIX, T. €. COKpaIllaeT BpeMs oopa-
0oTKM naHHBIX. OJHAKO 32 HOBBIMU KapTaMu JIECHU -
YeCTB HEOOXOIMMO 00paIaThCs K MPOM3BOIUTENIO.

JlecTHC obnamaeT ClAenyOIMMA XapaKTepUCTH-
kamu [5]: 1) HarpoMoXaeHWEe IMAJIOTOB ITOJIb30Ba-
TeJIb—CUCTEMA; 2) BO3MOXHOCTh aKTyaiau3annu BJI;
3) cocTaBieHME BHIXOIHON JOKYMEHTALIMU B TIOJTHOM
obbeMe; 4) mmpokass (PYHKIIMOHAIBHOCTb CHUCTEMBI
(mompmepxka GPS, cBsa3b ¢ 1eHTpanmmn3oBaHHO# b/l
n3MeHeHne KapTorpaduiyeckoit nHGopMamm).

DTO J0CTAaTOYHO MOIIHBIA MPOTPAMMHBIN KOM-
TUIEKC, HO BBUIY MCITOJIb30BaHMUS B €TO OCHOBE IIPO-
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rpaMMHoOro nponykra MaplInfo mosBisieTcst MHOXe-
CTBO MOTIOJTHUTEIBHBIX ITYHKTOB MeHIO. JlomoaHu-
TeJbHBIE KapThl BBIAEJIOB HEOOXOOMMO TaKXKe 3aKa-
3bIBaTh y MPOU3BOAUTENST CUCTEMBI.

Jlec UC obmanmaet ciaenyolmMy XapaKTeprucTruKa-
My [5]: 1) M30BITOYHAST CIOXHOCTb IJII KOHEYHOTO
MOJI30BATENSA; 2) MOCTATOYHO OOJbinast (YHKIIMO-
HAJIBHOCTh I10 CPAaBHEHWIO C APYTMMM CHUCTEMaMU;
3) cocraBieHME BBIXOAHOW JOKYMEHTAIIMY B TIOJTHOM
obowveme; 4) mognepxka GPS, mameHenmne Kaprorpa-
¢uueckoii mHpopMaIMHU, JIETKO U3MeHsIeMast KOH(pU-
rypauust CUCTEMBI.

DTO 1OOPOTHBIN MPOTPAMMHBII KOMILUIEKC, B HEM
XOpOILO MpOoAyMaHa JIOTMKa paboTbl, YIOOHBIA WMH-
Tepdeiic 11 quagora mojb3oBateab—OBM, ogHako
B HEKOTOPBIX MOMEHTAX YPE3MEPHO YCJIOXHEH.

[To pesynbpraTam CpaBHUTEJIBHOTO aHAIM3a POC-
cuiickux creunanusupoBaHHbix [MC pnsa gecHoro
XO3SHCTBAa MOXKHO CHIEJIATh CJICIYIONINE BHIBOMIBI.

Bce mporpamMMHBIE KOMIUIEKCHI TOIIEPKUBAIOT
paboTy ¢ MOKYMEHTAIIMe|, BblIeIaMi, MaTepualbHO-
JIEHEXHOM OLIEHKOMH JiecoceK U Ap. B HEKOTOpBIX cH-
cTeMax YaCTUYHO peajM30BaHa CUHXPOHM3AIIMS C 1IeH-
TpanuzoBaHHo# BJl, HO HA MPUMUTUBHOM YPOBHE.

PaccMoTpeHHBIE CHCTeMBbI B TIPUHIIUITE TIO3BOJISI-
0T pabOTHUKAM JIeCX03a BHOCUTh M3MeHeHus B b/,
HO UMEIOT OrpaHUYE€HHbBIE BO3MOXHOCTH 10 CMHXPO-
auzaunu BJI. CoBpemennsie necHbie [MC opueH-
THpPOBaHbI Ha pabOTy C MEPCOHAIBHBIMM KOMUSIMU
b/l mpennmpusATUA JIECHOTO XO3SMCTBA U JIECOMOIb30-
BaHus. MMemwluecs pa3paboTKd IO OOHOBJIEHMIO
nHpOpMaIUM METONMYECKM W OPraHM3allMOHHO He
noanepxuBaiorces [5]. Poccuiickue 'MC He BKTIOUa-
0T (yHKIIMM aHajn3a KapTorpachmIecKrux JaHHBIX.

Yrpaunckue anaaoeu. B YkpanHe BHeapeHUEM
'MC-1texHOIOTMIT B JIECHYIO OTpacib 3aHUMAIOTCSI
npou3BoacTBeHHOEe 00benmHeHME (I10) “Ykprociec-
npoekt” 1 YkpHUNJIIXA.

XapakTepHbIMU yepTamu co3gaHHbIX [10 “Ykp-
rocaectipoekt” 'MC-TexHOIOTHIT SIBISTIOTCSI COBME-
1eHne 0a3 JaHHBIX, UCIIOJIb30BAHNE €ANHON HOpMa-
TUBHO-CIIPABOYHON WHMOpPMAIIUM, BO3MOXHOCTH
MMPpUMEHEeHNS pa3paboTOK KaK Ha IMMOBBIAEILHOM YPOB-
He, TaK ¥ MHTETPUPOBAHO B 3aBUCHMMOCTH OT Mepap-
xun (T. €. JECHUYECTBO, JIECX03, OObeAUHEHHE, KO-
MMTET), BO3MOXHOCTb IOJydYeHUsT MHGOpMalMu Ha
OIpeNesICHHYIO MaTy B CBSA3M C pEIIeHMEeM BOIpoca
€XeromHOro OOHOBJIEHMST 0a3 JaHHBIX MpPU HETpe-
PBIBHOM JIECOYCTPOMCTBE M aKTyaJIu3allMU XapakKTe-
PUCTHUK JiecHOTO (hoHIa.

ABTOMaTM3MpOBaHHAS KapToTrpaduyeckas cucre-
ma “AUKC-necxo3”, paspadborannas 1O “VYkproc-
JIECTIPOEKT” CIeIMAJIbHO IS JIECOXO3SCTBEHHOTO
mpodWIst, UMEET OIpeneeHHbIE OTAUYNS OT TUITAY-
HBIX MHCTPYMEHTAIbHBIX JIMIIEH3WOHHBIX IPOrpam-
MHBIX KOMITJIEKCOB mwiM nakeToB. Cuctema “AMKC-
MeTon” TEXHOJOTMYecKH oTpaboTaHa, IIpOCTa B
WCIIOJIb30BaHUN WM 3KCIUTyaTallud, CHUMAaeT IIpO-
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OyleMy pexxuMa CEKpPeTHOCTU B CBSI3M C TEM, UTO CO-
3MaHa B YCJIOBHOM CHCTeMe€ KOOPAMHAT, U OTHOCH-
TenbpHO aemieBas. Ee HemocraTok — pa3paboTaHa B
omnepannoHHo#t cucteme DOS (a TMIMYHBIE TTAKETHI
¢yakumnoHupyiot B cucreme Windows). JlanHast cu-
cTeMa TOTOJIOTHYECKN He 3aBeplieHa (ITof TOIOJIO-
TUYHOCTBIO TOAPA3yMEBAIOTCS TIPOCTPaHCTBEHHAs
MPUBSI3Ka M KOHTYPHAS 3aBEPIICHHOCTH ITOJIMTOHOB),
MOCKOJIBKY Y€ HECKOJIBKO JIET BCIEACTBHE CIa00To
(vHAHCUPOBAHMS TPEKPATIINCH PAabOTHI MO €€ 3a-
BEPIICHUIO 1 COMPOBOXIECHUIO; TpeOyeTcss Monndu-
KaIvsi IporpaMMBbl M3TOTOBJIEHUS KapT-CXeM JIECXO-
30B I WCIIOJIb30BAaHMS Ha BBICOKOM YPOBHE M
obecrieueHrsI COBMEIIICHMS 3eMeJb JJeCHOTO (hoHma ¢
3eMJISIMU IPYTUX BEIOMCTB, HEOOXOAMMa KOHBEpTa-
s KapTorpaduiyeckoit 6a3pl B MEXKIyHAPOIHYIO T'€0-
rpaduyecKyo CUCTEMY KOOPIUHAT.

Ha mions 2002 1. TTO “YxprocmecrpoekTr” co-
3MaJI0 M 9KCIUTyaTUPYeT aTpUOYTUBHYIO, WJIM TaK Ha-
3BIBAEMYIO TEMAaTHMYECKYIO, MOBBIIEIbHYIO TaKCaIlv-
onnyo Bb/l, koTopas meficTBYeT 1Mo BCeil TEppUTOPUM
necHoro (onma I'ockomitecxo3a, a TakKke 4aCTUYHO
JiecHOTO (hOHIA arpapHO-TTPOMBILIUIEHHOTO KOMITIEK-
ca AIIK wm gpyrux BeOOMCTB OOIIEel IIOLIAIbIO
7,4 MJTH Ta ¢ KOJIMYECTBOM TaKCAIIMOHHBIX BBIIEJIOB
2,3 MJH eq.

KpoMme oxapakrepu3oBanHoro nmakera [MC-tex-
HoJloTHit, KOTOpHIi ncnonb3yeT [10 “Ykprocmecmnpo-
eKT”, B TeUeHNE MOoCaeaHNX 1mecT JeT YKp HUNIIXA
BMecTe ¢ XapbKOBCKOM JIECOYCTPOUTEIBHON 2KCIIe-
OWIMEeN OCBaWMBAlOT IMporpaMMHbINA mpoaykt [TMC-
texHosoruit SmallWorld. ATpubyTuBHOE comepKa-
HHe TO Xe, yto M B IIO “VYkprocmecrpoekr”.
KapTorpapnueckuM KOMITJIEKCOM CITYKAT WUMIIOPT-
HBI TUIMWYHBIA WHAYCTPUAJIbHBIA JIUIIEH3UOHHBIN
MIPOrpaMMHO-allIapaTHBII TTAKeT, KOTOPBIiA, B 00IIIEM,
nmumeH HemoctatkoB TMC “AMKC-necxo3”, HO B
CBSI3U C BBICOKOW CTOMMOCTBIO MCIIOIB3YETCS ISl CO-
3maHus KapTorpachnieckoil 6a3pl TaHHBIX TOJIHKO Ha
IBYX TIPEAIIPUSITHSIIX.

[IpumeneHue He ogHOM, a HecKoJbkux ' MC-Tex-
HOJIOTMIA B JIECCHOM XO3SCTBe YKpauWHBI MMeEeT KakK
TMOJIOKUTENbHBIE, TAK W OTPUIIATEIbHBIE CTOPOHHI.
[To3uTMBHI 3aKTIOYAIOTCS B TOM, YTO IJISI XpaHEHUS
JMaHHBIX IO CTpaHe He TpeOyeTcsl KOHBEPTAIIMK TTPO-
IYKTOB, HETaTMBBI — B TOM, YTO JJISI IIEHTPAIM30-
BaHHOI pa3pabOTKKW MpOrpaMMHOro obecreyeHusl B
TaKOM CJIydae HeOOXOAUMBI JOTTOJTHUTEIbHBIE PACX0-
IBI, TOCKONBKY Kaxmass [MMC 0asupyeTcst Ha cBoeM
MMPOTPaMMHOM KOMIUIEKCE.

Ienb cTaThl — ONMMCaHUE APXUTEKTYPHI wWeb-opu-
entupoBanHoil [MC 3ammTel jeca OT moXapos,
a Takke METOAMKHM pacyeTa MOoXapOoOIaCHOCTH, UC-
MOJIB3YIOLIENCS B OTOM CUCTEME.

OynkmuonambHas cTpykrypa I'MC 3ammThel Jeca
ot moxapoB. ['MC zammTel jeca OT TOXapoB Ha-
MpaBjieHa Ha pelleHWe TPeX OCHOBHBIX 3amad: Ipe-
IYTIpEeXIeHNE JIECHBIX IMOXapoB, MPeaOoTBpaIleHUE
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Puc. 1. ®yukumonanpHast ctpykrypa 'MC 3aiuthl Jieca OT MOXapoB

JIECHBIX TIOXapOB M JMKBUAALIAS MX MOCJIEICTBUU
(pmc.1).

[IpenynpexneHne JECHBIX MMOXapoOB — 3TO 3aa-
Yya, KOTOpas BKJIIOYAET B ce0s CO3MaHUE W MPaKTH-
YEeCKyl0 pealu3alyid MaTeMaTUYECKUX MOIeNen
OLIEHKM TOXapOOITaCHOCTH, OLIEHKHW ITOCHEACTBUMN
JIECHBIX MOXAapOB, MPOTHO3UPOBAHUS PACIIPOCTPaHe-
HUS TI0XapoOB, a TaKXKe MOANEPXKKY YIPaBICHUECKUX
PELIEHU 1O TIJITAHUPOBAHUIO MEPOTNIPUSTUM, CBSI3aH-
HBIX CO CHMDKEHMEM MOXAapHOU OMAaCHOCTU U OTPaHM-
YEHUEM PaCIpPOCTPAHEHUS JIECHBIX ITOXAPOB.

MeponpusaTus Mo CHUXEHUIO MOXAapHOW omac-
HOCTH COCTOSIT B PETYJIMPOBAHUM COCTaBa APEBOCTOEB,
OUYHCTKE MECT PYOOK, JIMKBUIALUM 3aXJIaMJICHHOCTH,
MPOBEIeHUN CaHUTapHOU pyoku. IlpemymnpexneHue
(orpaHmyeHME) pacIpOCTPAHEHMS OTHS TIperoJiara-
€T CO3JaHue TPOTUBOMOXAPHBIX Pa3pbIBOB (Oapbe-
POB), MUHEPAIM30BAHHBIX TTOJIOC, TTPOTUBOITOKAPHBIX
OMylleK. YIPaBJeHYECKUE PEIICHUS IO MPeayIpex-
JICHUIO JIECHBIX TTOXXAPOB TOJIKHBI OBITh IIOCTPOEHBI C
Y4E€TOM OLEHKHU MOXapOOMACHOCTH, OLIEHKU ITOCHE -
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CTBUI TTOXAapoOB, a TaKXX€ MTWHAMUKM JIECHBIX IMOXa-
POB, TOJYYEHHBIX C ITOMOIIBIO COOTBETCTBYIOIIMX
MOZEJIEN.

[IpenoTBpallieHUE JECHBIX MOXAPOB MpeAIoJara-
€T MOHUTOPWHT BOZHUKHOBEHUS U PA3BUTUS JIECHBIX
MOXapoB, a TaKXe MOMIECPXKKY YIPABIEHUYECKUX pe-
LIeHUA Mo 60prOE ¢ JIECHBIMU MoXapamMu. MOHUTO-
PVHT BO3HMKHOBEHUS ToXapa BKJIIOYaeT B ceOst Ma-
TEMAaTUYECKYI0O  MOJEIb  OIpeAcJeHUsT  MecTa
BO3TOpaHUS UCXOMAST U3 MHGOPMALINK, TTOCTyHalouei
OT TIPOTUBOIIOXAPHBIX BBIIEK. boppba C JIeCHBIMU
noxapaMu TpeArojaracT NOAIEPXKY YIpaBlIeHYE-
CKMX PELIEHUU MO MOATOTOBKE K paboTaM Mo Tylle-
HUIO, TAKMX KaK IepepacipenejeHue 1 MaHeBpUpPO-
BaHWE CUJaMM M CPEACTBaMM, OIpPEIeJICHUE
KpaT4yaiiiero Mapupyra K MECTy moxapa.

JIukBUAaIys MoCIenCTBUIA JIECHBIX MMOXapOB 3a-
KJTIOYaeTcsl B OOCIIETOBAHUY Tapeid, aHAJIN3E COCTOSI-
HUS TOPEJbHUKOB, MPUHATUM MEp MO YIYYIIECHUIO
CAaHUTAPHOTO COCTOSIHUS TOPEJIBbHUKOB, MOATOTOBKE
TEPPUTOPUHN K BOCCTAHOBJICHUIO Jieca.
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JleTepMIHAPOBAHHO-BEPOSITHOCTHAS METOIUKA OlIEH-
KH JIECHOI moxkapHoi omacHocTH. CIIEKTp COOBITHI
BO3HUKHOBEHUS JIECCHBIX ITOXApPOB MO Pa3JIWYHBIM
NPUYMHAM CJENYIOIINiA: A, — YMBIIUIEHHBIA IOM-
XoT; A, — HeOpexHoe oOpalleHue C OrHeM; A, —
CEJILCKOXO3SMCTBEHHBIE TIAJIbl; A, — BIUSHUE XeEJIE3-
HOM IOpOTH; A5 — BJIMSTHWE JIMHUU BJIEKTpoIiepenay
(JI2I); A, — BbDKMraHus pasnamba HedTH; A, —
BIIMSIHUE aBTOMOOMJIbHBIX TpAcC; A, — MaJeHUe CTy-
NEHU PakeThl; A, — aBapuM Ha TEXHOJOIMYECKUX
00BEKTaX, PACIIOJOXEHHBIX Ha JE€COMOKPBITHIX TEP-
pUTOPUAX; A ) — BOCIIAMEHEHHE OT C(OKYCUPOBAH-
HOI'O CTEKJISTHHOM OYTBIJIKOI COJTHEUHOTO U3IYYEHUST;
A, — TIpUYMHA HE YCTAHOBJIEHA (TaK KaK BO3MOXHBI
IpYIYe HEYCTAHOBJIEHHBIE NPUYMHEI); A, — TpO30-
Basi aKTUBHOCTb.

CoracHO TEOpUM BepOSTHOCTEH [4], mTOrOBas
BEPOSITHOCTh BO3HMKHOBEHHUS JIECHOTO MoXapa Mo
COBOKYITHOCTU TPUYUH OIpEeNessseTcs Mo dopmyie
[1]

12
P(HH):I—]:[(I—P(HHI_)),
rae PJITT) — BEPOATHOCTH BOZHMKHOBEHMSI JIECHOTO
rnoxapa no KOHKpeTHOH MpUYnHeE.
BeposATHOCTh BO3HMKHOBEHMS JIECHOTO ToXapa
110 AaHTPOITOTE€HHOU TPUYMHE BBIYMCISAETCS 1Mo (hop-
myjae [1]

P(Hl‘[i):P(A)P(A/.J./A)P(HH/A,AN.).

3nech P(A) — BEPOATHOCTb aHTPOIOTEHHOI HArpy3-
KU (TTOCEIIeHUs IECHON TEPPUTOPHUH); P(Aj,i /A) — Be-
POSITHOCTb i-TO WCTOYHMKA OTHSI aHTPONOTeHHON
MMPUYWHBI TIPA YCJIOBUM ITOCEIICHUS JIECHOI Teppu-
TOPUU B j-W NI€Hb HEIEJU; P(.J'll—[/A,AjJ.) — BEpOSIT-
HOCTb JIECHOTO TIoXapa B j-il AeHb 10 i-ii aHTPOIIO-
TeHHOU TIPUYMHE, KOTOpasl OMpeeIsieTcs 1o hopMyJie

P(11/4,4,,)=P(C)P(3,/C),

rme P(C) — BepOSTHOCTH TOTO, UTO JICCHOUM TOPIOUMIA
marepuan (JITM) nocrarouno cyxoit; P(3,/C) — Be-
pOSATHOCTB 3axkuranus JII'M i-M UCTOYHMKOM aHTPO-
TMOT€HHOW HArpy3ku npu ycjiosuu, uyro JITM gocra-
TOYHO CYXOMH.

BeposaTHOCTS BOSHUKHOBEHMS JIECHOTO TT0Kapa OT
TPO30BOI aKTUBHOCTH HaxXoauTCs 1o dpopmyie [1]

P(IIL,,=P(M)P(M /M )PUITUM M,) .

3nece AM) — BEpOATHOCTL Cyxux rpos; P(M /M) —
BEPOSITHOCTh Ha36 MHOTO T'PO30BOrO paspsina Ha k-i
yac CYTOK TIpM YCIOBUU IPOXOXIEHUS TPO3HI;
P(JIIT/M,M,) — BEPOATHOCTD JIECHOTO MOXapa Ha k-it
Yyac CYTOK IPU YCIIOBUH MPOXOXIECHUS I'PO3bI, KOTO-
pas onpenensiercs o dhbopmye

PO/ M,M,)=P(C)P@3,, /C),

rme P(C) — BeposTHOCTH TOoro, uTo JI'M mocTaTouHO
cyxoit; P(3,,/C) — BeposaTHOCTh 3axuranus JII'M
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Ha3eMHBIM TPO30BBIM DPa3psiioM MPU YCIOBUM, UTO
JITM pocTaTto4yHO CyXOid.

BeposiTHOCTh BOBHMKHOBEHUS JIECHOTO TTOXKapa OT
¢hOKyCMPOBAaHHOTO OYTHUIKOI COJHEYHOTO M3JTyde-
HUS ompenenunTtcs mo gopmyne [1]

P(JIIL,) = P(A)P(A ,,/ A)PUIIT/ A,A ),

IIme P(J'll'[/A,AI.J.) = P(C)P3,,/C), P3,,/C) — Bepoar-

HocTb BoctutameHeHus JITM cchokycrupoBaHHBIM HUC-

TOYHUKOM COJIHEUHOTO M3JTydeHMs (HaXOMUTCS SM-

nupudeckn win uyucieHHo); P(C) ompenensercs 1o

JeTepMUHUPOBAHHOI Moeau cyluku cjos JITM nop

BO3IEHCTBMEM BHEIIHMX YCIOBUH [2].

ApxurekTypa cucrembl. Apxurekrypa ['MIC nec-
HUYECTBAa OCHOBaHA Ha KJIACCUYECKOM I1abJI0HE TIPO-
extupoBanust MVC (Model-View-Controller) u co-
CTOUT U3 TpeX ypoBHel [6]:

- wMogmenb (Model) — obecrieunBaeT JaHHBIE (OOBIU-
HO IJI TIpEACTaBIICHUS), a TaKXe pearmpyeT Ha
3apOChl (OOBIMHO OT KOHTPOJIIEPA), U3MEHSISI CBOE
COCTOSTHHE;

- mnpencraBieHue (View) — oTBedaeT 3a oTobOpaxke-
Hue wuHpopManmy (MOJb30BATEILCKUI WHTEP-
Geiic);

- mnoBeneHue (Controller) — mHTEpIIpeTUPYET NaH-
HbI€, BBEJICHHBIC ITOJIb30BaTEIeM, MHGOPMUPYET
MOJIIeJIb W TIPEACTaBIeHNE O HEOOXOIMMOCTH CO-
OTBETCTBYIOIIEH peakuuu (YIpaBJsioniass JOTH-
Ka).

BaXXHO OTMETHTB, YTO U MPEACTABICHUE, U TIOBE-
neHue 3aBUCAT oT Moaenu. OQHAKO MOMIENb HE CBSI-
3aHa HU C MPEACTaBIEHUEM, HU C MMOBEACHUEM. DTO
OJTHO M3 KJTIOUEBBIX JOCTOMHCTB TTOMOOHOTO pasaesie-
Husg. OHO TIO3BOJISIET CTPOUTH MOIENb HE3aBUCUMO
OT BU3YaJbHOTO TIPEACTaBJICHNSI, a TAKXKe CO3IaBaTh
HECKOJIbKO PAa3JIMYHBIX MPEACTABICHUI IJIsI OTHOM
MOZIEJIH.

Jlornueckas gacts paspabareiBaecmoii [TIC (ypo-
BEHb TTOBEACHMS) COCTOUT U3 IISITU OCHOBHBIX OJI0-
KOB, TIOCBSIIIIEHHBIX ITOXXapOOIMACHOCTH II0 Pa3iny-
HBIM TIpUYMHaM (puc. 2).

YpoBeHb MpencTaBieHUsT — 3JIEKTPOHHAS KapTa,
MpenocTaBisieMasl mojib3oBarenio. Kapra mmeer mo-
CIIOMHYIO CTPYKTYPY M COCTOMT M3 CTaTUYECKMX M
IUHAMUYECKUX cioeB. CTaTmyecKkue CJIom 0ToOpaxa-
0T TakcallMOHHOE omnucaHue jJecHu4yecTB. K Takmm
CJIOSIM OTHOCSITCSI YYacTKM Jjieca (KOTOphIe, B CBOIO
oyepeab, MOTYT ITOAPA3AEIThCS Ha CIOW JIMCTBEH-
HBIX TIOPOJ, XBOWMHBIX TTOPOI U 1Ip.), TTECKHU, BOAOUC-
TOYHMKU (KOTOpbIE MOTYT ITOApa3AeIsIThCS Ha 03epa,
0ojyiota, peKu u 1p.), JOPOTU U T. A. JlMHaMuU4YecKue
cjiou 0TOOpakarT JaHHBIE, KOTOPBIE IIPOXOIAT MpPe-
BapuUTEJIbHYIO 00pabOTKy Ha ypoBHe moBeaeHus. Ha
9TUX CJIOSIX OTOOpaxkaeTcsl BEpOSITHOCTh BO3HUKHO-
BEHMS TTOXapa 1Mo pa3IMIHbIM nprurnHaM. OHM TTOI-
pa3nensIoTCsT Ha BE TPYIIIBL: TOJTOCPOYHBIN ITPO-
THO3 TT0XapOOITaCHOCTH M KPaTKOCPOUHBIN MPOTHO3
TOKapOOITaCHOCTH.
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Puc. 2. ApxuTtekTypa CUCTEMBI

YpoBeHb maHHBIX (MOIEIb) ONMUCHIBAET ITPO-
CTPAaHCTBEHHBIE NTaHHBIE, KOTOPBIE COCTOSIT M3 IBYX
B3aMMOCBSI3aHHBIX YacTeil: KapTorpaduiyeckue u dak-
Tojornyeckue (atpubytuBHbIe). KapTorpaduueckue
IaHHBIE OIMMCHIBAIOT TTO3UIIMOHHBIE XapaKTePUCTUKN
YYaCTKOB MECTHOCTH (BEKTOPHBIX 00beKTOB). PaKTO-
Jjormdeckas (aTpuOyTUBHAS) COCTABJISIONIAS TaHHBIX
['NC BriIIOYaeT TaKCALIMOHHOE ONMCAHKE JIECHUYECTB,
JIaHHbIE O JIECHBIX MOXapax, a TakKXKe METeOpOJIOrH-
YyecKUe TaHHbIe.

Omnucanne QYHKIMOHAJIBHON CTPYKTYpPHI TMpO-
rpaMMHOTO NpoayKTa. [I71s1 mporpaMMHO# peau3annu
CHUCTEMBbI UCTTOJIb30BAINCH CBOOOIHO paclpoCTpaHsie-
MbIe KOMTIOHEHTBI, TIOCTPOCHHBIE B COOTBETCTBHU C
MIPUHITATIAMH TIPOTPAMMHOTO 00€CITeUeHUSI C OTKPBI-
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TeiIM KOomoM (Open Source). Takoe pelreHne nMmeer
CYIIIECTBEHHBIE TIPEUMYILECTBA Mepea TPaTUIIMOHHO
HCTIOJIB3YIOIIMMUCS 3aKPBITHIMA KOMMEPUYECKUMU CH-
cTeMaMM, TTOCKOJbKY CHUKAET IOPOT BXOXICHUS M
CTOMMOCTD BJIaZieHUsI, TIO3BOJISIET cO3AaTh Oosiee 3a-
IIAIIEHHYIO M YCTOMYMBYIO K BHEIITHUM BO3IEHCTBU-
SIM CHCTEMY C BBICOKOU CTETIEHBIO OTUYKIAeMOCTH
MOJYYEHHOTO PeLLeHUSI.

B pesynbrare aHaiu3a CYLIECTBYIOUIMX MPO-
TPAMMHBIX TPOEKTOB OBLIM BBIOPAHBI CIIEAYIOLINE
MMPOTPaMMHBIE TIPOITYKTHI:

1) CYBJ — PostGIS;

2) kaprorpachnIecKuii cepBep ISl COMPSIKEHUS Te0-
nH(pOPMAIIMOHHBIX JAaHHBIX C 00IIMM MHOOpMa-
IIMOHHBIM MPOCTPAHCTBOM mopTaja yepe3 WEB-
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uHTepdeiic — MapServer co BCTpOEHHBIM SI3BIKOM
mporpaMmMupoBaHmst MapScript;

3) ombmmoteka OpenlLayers;

4) Google Maps;

5) web-cepBep Apache;

6) s3pIku TIporpamMmupoBanuss PHP u JavaScript.

B cucreMe HMCHoNB3yeTcsT HECKOJBKO CEPBEPOB.
[maBHas 3amaya ocHOBHOTO cepBepa — Web-cepBepa
(HTTP-cepsepa) Apache — momnepxusate HTTP-3a-
npockl. OH otBevaeT Ha HTTP-3anpoc kimenTa. OtBer
00braHO TIpenctanisieT coboit HTML-crpanuity. OtBer
cepBepa MOXET OBITh OTIIPAaBJICH KIIMEHTY Pa3InIHbBIMU
crnocobamMu. Bo-TepBBIX, OH MOXET OBIThb OTHpPaBJIEH
KJIIMEHTY HETIOCPEICTBEHHO OT CEpBeEpa, IMOJTyIMBIIETO
3amnpoc. Bo-BTOpHIX, 3aIIpoc MOXKET OBIThH TepeHaITpaB-
JIEH, Y OTBET OyZeT OTHpaBieH KiueHTy apyrum HTTP-
cepBepoM. B-tpetbux, HTTP-cepeep MoxeT reHepu-
poBaTh AMHAMMWYECKWII OTBET APYTMM IIpOTpaMMam,
taknM Kak CGI (Common Gate Interface — oOGmmit
nHTepdetic nuno3oB), PHP-nporpamMmvam, nimm apyrum
cepBepHbIM TexHojorusiM. [locnemHuit MeTon ocyiie-
CTBJICHUS 3aIIPOCOB YaCTO MCTIOJNB3YETCS B HACTOSIIEE
BpeMsi B Web-TIpHIIOKEeHUSIX.

Kpome HTTP-cepBepa B cucteMe UCONIB3YIOTCS
Mapserver u Mysql-cepsep.

7151 co3manust OINpeaeIeHHOM JIOTUIECKOM 1IeTI0Y-
KA TIpu 00paboTKe criernpuIecKux TUIOB JaHHBIX

JECHIYECTEC 1

Javascript

ITHTEpAKTHBHEIT
nHtTep:] efic

MIPWIOXEHUsI HEOOXOIMMO TIOCTPOUTD CEPBEP TPHIIO-
xxeHuss. OH moJDkKeH BKIo4aTh MapServer, KOTOpBIi
obecnneunBaer WMS (Web Mapping Service) mis
Opay3epoB KiMeHTa. B cocTtaB cepBepa MpUIoXKeHUS
BXOIISIT M TAKME KOMITOHEHTHI, KaK cepBep 0a3bl maH-
HbIx (Mysql-cepsep), Web-cepBep Apache, ckpumrto-
BBII SI3BIK TTporpammupoBanusg PHP.

Ha cropoHe KiIMEHTa WCIIOJAb3yeTCsT SI3BIK
JavaScript, KOTOpBIIi OTBeUacT 3a B3aMMOICUCTBHE
MEXIy CEpPBEPOM M KIIMEHTOM.

[IporpaMMHBIIl TIPOAYKT, PAaCIIOJOXEHHBIA Ha
cepBepe, MOTYT MCIIOJIb30BaTh MHOTHE JIECHUYECTBA
(puc. 3).

BeiBoapl. B HacTosielt ctatbe paccMaTpuBaeTCs
(yHKIIMOHATbHAS CTPYKTYpa web-opreHTHpOBaHHOM
I'MC necHoro xo3siicTBa, KOTOpast IMO3BOJISIET 00ec-
TeYUTh TIOCTOSTHHBIM M OBICTPBIA JAOCTYIT K HEOOXO-
IUMOI MH(MOpMAaINK, TIPEACTaBIeHHONW B HATJISIAHOMN
¢dopme. Onna n3 ocHoBHBIX (pyHkmit [TMC — mpo-
THO3 TI0XapooImacHOCTU. Takas cucTemMa IO3BOJISIET
MOBBICUTH 3(M(PEKTUBHOCTD YIPABICHUS JIECHBIM
¢oHIOM MpU CBOEBPEMEHHOM M OOBEKTMBHOM Ha-
OMITOIEHNM 3a CTPYKTYPOU JieCHOro (DOHIA M TIPUHSI-
THU YIIPaBJIeHICCKUX PEIICHUA.

[IpenynpexxneHne JECHBIX MOXapOB U ITOCTOSTHHAS
TOTOBHOCTh K 0Opbh0OE ¢ HMUMM MOTYT CHACTH XXU3HU
JIOAE W TIPEIOTBPATUTh MHOTOMUJUTMOHHBIN YIIIEPO.
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OIITHKA ITOXEXOHEBE3ITEKA B TEOTH®OPMAMINHIN CUCTEMI 3AXHCTY JICY B ITOXKEX

VY cratTi onrcaHo GpyHKLIOHATBHY CTPYKTYPY TeoiH(popMalLliiiHOT CUCTeMU 3aXMCTY JIiCy Bill MOXKEeX, CIIPSIMOBAHOT Ha
BUPILIEHHSI TPhOX OCHOBHHUX 3aBJaHb: 3al00iraHHS JIiCOBUM IOXeXaM, JIKBimallist JJiICOBUX TOXKeX i JiKBimaiis ix
HacJinkiB. HaBegeHo orfisia CBITOBUX, POCIMCHKUX Ta YKPaiHChbKMX aHAJIOTiB cucTeMU. BinoOpaxkeHo hyHKIIIOHATbHY
CTPYKTYPY CUCTEMHU, BaXKJIMBOIO OCOOJIMBICTIO SIKOI € pO3paxyHOK JIiCOBOI MOXKeKHOI HeOe3eKu. Po3rsiHyTo aeTepmi-
HOBaHO-MOBIpHiICHY METOAMKY OILIiHKH JIiICOBO1 MOXEXHOI HEOE3MeKH, apXiTeKTypy CUCTEMU, a TAaKOX (PYHKITIOHATTbHY
CTPYKTYPY MPOTPAMHOTO MPOAYKTY.

KumouoBi ciioBa: reoingopmaniiiHa cucteMa, JJicoBa IoxXexa, JicoBa MoxexHa Hebe3neka, JeTepMiHOBaHO-MMOBIpHiCHa
METOIMKA.

N.V. Baranovskiy, M.V. Zharikova

FOREST FIRE DANGER ASSESSMENT IN THE GEOGRAPHIC INFORMATION SYSTEM
FOR FOREST FIRE PROTECTION

84

The functional structure of the geographic information system for the forest fires protection is described in the paper. The
system is aimed at the three main issues such as forest fire prevention, forest fire fighting and elimination of its
consequences. The review of foreign, Russian and Ukrainian counterparts of the system is made. Functional structure of
the system is represented. An important feature of the system is the calculation of forest fire danger. The deterministic
probabilistic method of forest fire danger assessment is described in the article. The architecture of the system and the
functional structure of the program are given.

Keywords: GIS, forest fire, forest fire danger, deterministic probabilistic method.

© H.B. bapanosckuii, M.B. 2Kapukxosa
ISSN 1684-2189 GEOINFORMATIKA, 2013, Ne 1 (45)



