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NPUMEHEHHWE MPOCTPAHCTBEHHOI'O AHAJIN3A JJIs1 OHEHKH
YPE3BBIYANHBIX CUTYAIIU HA TEPPUTOPUU KBIPTBI3CKOM PECITYBJIUKH
C HCITIOJIB30BAHUEM QUANTUM GIS

L' A. Illabuxosa, A.7K. bamvixkosa, H.A. Aiitmoxkmopoe, Pycnan yyny Aiidap

AHHOmauyus. [eovHdOpPMaLIMOHHbIE CUCTEMbI U TEXHOMOTUM LUMPOKO MPUMEHSIIOTCA B pasnuyHbIX obnacTtsax
[esiTeNbHOCTW, BKIOYAs MOHWUTOPUHI Ype3BblYalHbIX CUTyauuii u npobnembl GesonacHoctn. C umcnonb3oBaHWeM
nporpamMmmMbl Quantum GIS u cTaTMCTUYECKMX AaHHbIX O Ype3BblYaWHbIX CUTyauusx Ha Tepputopun Kbiprbisckon
Pecny6nvikv, 6binv  paspaboTaHbl UMGPOBbIE KapTbl MNPOCTPAHCTBEHHOINO aHanv3a 4pesBbl4aiiHbIX CUTyauumi
C ructorpammon. Ha ocHoBe CTaTUCTUYECKUX AaHHbIX NPOBEAeHbl pacyeTbl ANs ONMUCaHWS KPUBOW pacrpeneneHuns
BEPOSITHOCTEN Ype3BblyaiiHbix cuTyauuii B Keiprbidckon Pecny6nvke, a Takke BbINOMHEH KOPPENSLMOHHBIA aHanms.
BbIno ncnonb3oBaHo aMNMpUYECKoe YypaBHEHUE, COOTBETCTBYIOLLEE NOKa3aTelbHOMY 3aKOHY pacrnpeneneHus.

Kroyessle criosa: reoMHOPMaLIMOHHbBIE CUCTEMBI; Ype3BblYalHbIE CUTYaLN; MOHUTOPUHT 3eMerb; 3eMIeNosb30BaHue;
NpOCTpaHCTBEHHbIM aHanua; Quantum GIS; ctatuctuyeckne aaHHbIe; pacnpegeneHne BepoATHOCTEN; IMNMpUYecKoe
ypaBHeHue.

KBIPTHI3 PECITYBJINKACBIHBIH AUMAT BIH/IATBI
QUANTUM GIS KOJIAOHYY MEHEH O3I'646 KbIPJIAAJIIAPTA BAA BEPYY YUYH
MEWKHWHIUK TAJJTOOCYH MAUJTAJIAHYY

I'A. Hlabuxosa, A.72K. bamuvikosa, H.A. Aitmoxkmopoe, Pychan yyny Aiidap

AHHOmauyus. NeomaanbIMaTTbiK CMCTEMarnap XaHa TeXHONMOorvanap UWTWH ap KaHdawn TapMakTapbiHAa, aHblH n4nHae
e3reve Kblpgaangapra MOHWTOPUHI XYPry3yyAe XaHa Koomncysgyk macenenepuHae kenupw kongoHynat. Quantum
GIS nporpammackiH xaHa Kbipreid PecnybnvkacbiHbiH aMarbiHAarbl e3rede Kbipaaanfap XeHyHAe CTaTuCTUKanbiK
MaanbiMaTTapabl KOMAOHYY MEHEH ructorpaMMacbl MEHeH ©3reve KblpAaanAapAblH MeWKUHOWK TangoOoCyHYH
CaHapvnTUK KapTanapbl UWTeNuUn YbikkaH. CTaTucTrkanbik MaansiMatTTapablH HernanHae Keipreid PecniybnvkacsiHaarst
e3reve KblpaaangapablH bIKTbIMaNAyynyryH GenyLuTypyy WiApW Cbi3birblH CYpeTTee YYyH 3CenTeenep XypryaymnreH,
OLLOHAOW 3fle KOPpenAuMsanbiK Tangoo >Kypry3ynreH. benywTypyyHyH kepceTmenyy MblidaMbiHa Tyypa KenreH
3MMNMpUKanbIK TeHAeMe KOnAoHymnraH.

TyliyHOyy ce3dep: reomaanbiMaTTblK CUCTEMArnap; e3reue Kolpdaanaap; XXepauH MOHUTOPUHIKW; Xepau nanganadyy;
MeWKkMHOMK Tangoo; Quantum GIS; cTatucTuKanblk MaanbiMaTTap; bIKTbIManZyynykTy GenyLiTypyy; aMnvpukanbik
TeHgeme.

APPLICATION OF SPATIAL ANALYSIS
FOR ASSESSING EMERGENCY SITUATIONS
IN THE TERRITORY OF THE KYRGYZ REPUBLIC USING QUANTUM GIS

G.A. Shabikova, A.Zh. Batykova, N.A. Aytoktorov, Ruslan Uulu Aidar

Abstract. Geographic information systems and technologies are widely used in various fields of activity, including
monitoring of emergency situations. Using the Quantum GIS program and statistical data on emergency situations
in the territory of the Kyrgyz Republic, digital maps of spatial analysis of emergency situations with a histogram
were developed. Based on statistical data, calculations were carried out to describe the probability distribution curve
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of emergencies in the Kyrgyz Republic, as well as a correlation analysis was performed. An empirical equation
corresponding to the exponential distribution law was used.

Keywords: Geographic Information Systems; emergency situations; land monitoring; land use; spatial analysis;
Quantum GIS; statistical data; probability distribution; empirical equation.

BBenenue. B coBpemeHHOM 0011ecTBe reorpaduueckas MHGOpMaIHs UTpaeT BaXXHYIO pOJib B aHalIU3e
W BU3yallU3alluy JaHHbIX. TepMuH «reouHdopmaimonnas cucremay (I'MC) siBnseTcss JOCIOBHBIM MEPEBO-
JoM ¢ anruiickoro «Geographic information systemy». IT'IC onpezaensieTcst kak nH(GOpMaIMOHHAas CUCTEMA,
obecnieunBaronas coop, XpaHeHue, 00padboTKy, OTOOpaKeHHE U PACIIPOCTPAHCHHE TIPOCTPAHCTBEHHO OTpe-
JIEJICHHBIX JIJAaHHBIX [1].

OcHoBHo#t Meton ['MIC — nudpoBoe MojenupoBaHue sl OTYYSHHUS HOBBIX 3HAHUW O CTPYKTYpe, B3a-
WUMHBIX CBA3SIX, IMHAMHKE, YBOIIOLUNA OObEKTOB U SIBICHUH.

I'MIC TeXHOTIOTHH HCTIONB3YIOTCS TS CO3IaHMs (P POBOI KapThl, KOTOPAsi COACPIKUT BBOJIUMYIO U HYXK-
HYI0 UH(POPMALIMIO JUIS UCCIIEIOBAHUS, PE3YIIBTAT KOTOPOTO MCIIONb3YeTCs Ui MPUHATHA HEOOXOJUMBIX pe-
mieHui [2]. TIpuHSTBIC peNIeHUs UTPAIOT KIIFOYEBYIO POJIb B 00JIACTH SKOJIOTHH, 3EMJICyCTPOUCTBA, CEITHCKOM
XO3AUCTBE, YPE3BBIYAWHBIX CUTYaLlUsIX U APYTHX OTPACISX.

I'NC TexHOMOTHH TO3BOJISIOT MPOBOANUTH aHAIN3 OOBEKTOB HA OCHOBAHUH PA3IMYHBIX HCIONB3yEMBIX
JAaHHBIX, YTO TO3BOJIIET OCYLIECTBISATH NPABWIIbHOE IIAHUPOBAHHWE W HUCIOJb30BAaHHE MPOCTPAHCTBEH-
HBIX OOBEKTOB.

OcHoBHas 3a/1a4a reouH(OPMALIMOHHON CUCTEMbI Ype3BbIYAWHBIX CUTYAlMi — oOecnieyeHne MHQPopma-
[IHOHHO-aHATUTHICCKON TTOIIEPKKU TIPOIEAYP U TPOIECCOB LIS MPUHATHS d(PPEKTUBHBIX perieHuH, (op-
MHUPOBAHHIO CTPATETUN UX PA3BUTHS, a TAKKE MPEAOTBPAIICHUIO WIIM YCTPAHEHUIO KPU3UCHBIX U YpE3BbIYaii-
HBIX CUTYaIui.

Ha cerogusiinuii nens ucnonb3oBanue I'MIC nporpaMM B M3y4eHUHU PE3yJabTaTOB aHAJIW3a U MOHUTO-
PHHTa Ype3BBIYAHHBIX CUTYalni, B 3eMJICTIOIH30BaHNH, YKOJIOTHHU, CEIIECKOM XO3SHCTBE, MPOMBIIIUICHHOCTH
U JIp., SABJISIETCS HEOOXOIMMBIM U aKTyaJIbHBIM.

[Tpumenenne I'MIC B YC obecriednBaeT BO3MOKHOCTh IPOTHO3HPOBAHUS U MOJICITUPOBAHUS PA3BUTHS
YC ¢ npuBs3KO# K MECTHOCTH. A aHaJIM3 MOCJIEACTBUN MO3BOJISET NPEIOTBPATUTD WIIM CBECTH K MUHUMYMY
nocaencteust UC, uro BiusieT Ha Bce chephl NI TEIEHOCTH YeTIOBEKa.

I'YIC urpaet BakHyIO pojib B MHTErpallMy JaHHBIX U MH()OPMAIIMOHHOM B3aUMOACHCTBUH B YIIPAaBICHUN
YC, maeT BO3MOXXHOCTH HCIIOIB30BATh PA3INIHBIC MCTOYHUKH JAHHBIX (CEHCOPHI, CITyTHUKOBBIE M300paKe-
HUS, COLIMATIbHBIE Me1a) AJIsl CO3JIaHUs TIOJTHOM U aKTyalbHOU MH(OPMAIIMOHHON KapTHHBIL.

Heanb ucciaenoBanus. [Iposenenne mpocTpaHCTBEHHOTO aHAINM3a YPE3BBIYANHBIX CUTyallMid HA TEPPH-
topun KP, coznanue undpoBoii kapTsl ¢ ucnonb3oBaHueMm nporpaMmbel Quantum GIS u koppessimoHHbII
aHaJIM3 10 CTaTUCTUYEeCKUM AaHHbIM YC.

MarepuaJjibl, METOIMKA HCCJIEI0BAHUA U pe3yabTaThl. B npouecce ucciaenoBanus NpUMEHSIIUCH pas-
JMYHBIC METOIBI, TAaKMEe KaK TCOPETHUYCCKHH, OO aHanmn3 METOHOJIOTHUYCCKUX OCHOB, CTATHCTHYCCKHN
aHaJIu3, MOZIETIMPOBaHKe U 00padoTKa NaHHBIX ¢ MpuMeHeHueM nporpammbl Quantum GIS. TMC texHonoruu
HCTIONB3YIOTCSI ISl IPOCTPAHCTBEHHOTO aHAIN3a M MIPUHATHS PEIICHUH 10 YPE3BEIYaiHBIM CHTYAIINsIM, 3eM-
JIETI0JIb30BaHUIO, BOJIOMIOJIB30BAaHHIO, SKOJIOTUYECKOH 0€30MacHOCTH U JIp.

OObeKTamMu HMCCIe/IOBaHUs ObUTH Ype3BbIUaiiHble cuTyannu Ha tepputopuu KP. Jns cozmanus mpo-
CTPAHCTBEHHOT'O aHaJM3a YpPe3BbIUalHBIX CUTYAlUil M CO3AaHUs KapThl C TUCTOTPAMMOM MCIIOJIb30BANIN MPO-
rpamMmy QGIS — 310 MHOpPMAIIMOHHAS CHCTEMa C OTKPBITHIM KOJIOM TIOJJICPKHBAET MHOKECTBO BEKTOPHBIX
U pacTpoBbIX GopmaTos [3].

bruta ucnons3zoBana nadGopmMaius o craructuke YC, nmoxxapam, IpOrHO3UPOBAHUIO U MOHUTOPUHTY YC
U T. 1., pa3MenienHas Ha opunmanbHoMm caiite MUC KP (https://mchs.gov.kg/ru/) [4].

Ha ocnHoBe manHbIX, pa3menieHHbIX Ha caiite HammonansHOTO cTarnctudeckoro komutera KP, a taxke
U3 IPYTUX UCTOYHUKOB, ObUIM TIOATOTOBJIEHBI CTATUCTHYECKUE TaHHBIE 110 HHTEPECYIOIIUM Hac 00beKTaMm [5].
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JlanHble TOIDKHBI OBUTH OBITH HOATOTOBJICHBI I MMIOpPTHpOoBaHMs B mporpammy QGIS mns coctaBnenus
IIPOCTPAHCTBEHHOTO aHAIN3a Ype3BblUaliHbIX cuTyauuit Ha Teppuropun KP [6].

ITo BEIOpaHHBIM JAHHBIM OBLT BHIIOIHEH POCTPAHCTBEHHBIHN aHATIH3 32 nccnexyemslii nepuon ¢ 2000 mo
2023 rop. Pacnpenenenue 3apeructpupoBanHbix YC, CBI3aHHBIX ¢ OCHOBHBIMY BUIAMH IPUPOHBIX U TEXHO-
TeHHBIX IporeccoB 3a nepuox 2000-2023 rr., npuBeaeHs! B Tabmume 1.

Pacnpenenenue 3aperucTpUPOBAHHBIX YPE3BBIYANHBIX CUTyallUl, CBS3aHHBIX C OCHOBHBIMU BUAAMHU
MIPUPOTHBIX M TEXHOTCHHBIX TporieccoB 3a mepuon 2000-2023 rr. BHyTpH aJIMHHUCTPATUBHBIX OONACTEH,
MIPUBEICHO B TabIHIE 2.

C ucnonp3oBanueM nporpammbl QGIS [7] O6buta co3nana mudpoBas kapTa MPOCTPAHCTBEHHOTO aHAN3a
YC. Ha xapTre HarIsiIHO BUIHO MO LBETY (KpacHast), 4TO HauOOJbIlIee KOJHMUECTBO UPE3BbIUAiHbIX CUTYalUi
npuxoauTcs Ha Jlkanan-AGaacKyro o0acTh, a HAMMEHbIIEE KOJMYECTBO — Ha Tamacckyro obnactb. OHAKO
Kax/as o0nacTb UMeeT CBOM HMpUPOAHbIE (penbed) U KIMMATHUECKUE OCOOEHHOCTH, KOTOpble HEOOXOIUMO
YUHUTHIBATH NIPHU PadOTax IO 3eMJICYCTPOHCTBY, BOAOIOIB30BAHHIO, B CEIECKOM XO3SIMCTBE U B APYTOH XO3sTi-
CTBEHHOH JIESTENBHOCTH.

3arem Ha ocHoBe nporpaMMel QGIS Orplna caenana rucTorpaMma OCHOBHBIX IPUPOIHBIX M TEXHOTCHHBIX
nporeccoB UC mo obmactsam 3a mepuox 2000-2023 rr. u cocTaBneHa mudpoBast KapTa MPOCTPAHCTBCHHOTO
ananmsa YC c rucrorpaMMoii (pUCyHOK 1).

Ha pucynkel npuBeneHa rucrorpamma ¢ ocHOBHbIMM BugamMu UC: cenu ¥ MaBOJKH, ONOJ3HU, JTaBUHBI,
3eMIICTPSCCHHMS, TTOATOIUICHNS M TEXHOTCHHbIE aBapuy. Ha xapte BUIHO, uTO OobIIas 9acTh mpupoaHsx YC
npuxonures Ha J[xanan-Adanckyto, Onickyro u baTtkeHcKyro 001acTH, a TEXHOTeHHbIEe aBapuy — Ha YyHCKyro
n [xanan-Abanckyro obmactu. Co3mana nudposas kapra 2 ¢ mominoxkoit Esri World Imagery (pucyHok 2).
3arem Obutu co3fanbl rucrorpammbl UC no obnactam 3a nepuoz 2000-2023 rr. (pucyHoK 3).

KoppensaiuoHHsIii aHATN3 — 3TO CTATUCTHYCCKUN METO/ sl YCTAHOBJICHUS OICHKH CHIIBI CBSI3U MEXKIY
CllyyaliHbIMU BeJIMYMHAMHU (MIPU3HAKAMU), KOTOPBIM XapaKTepu3yeT HEKOTOPBIH peanbHblil poLecce, B HallleM
cllyyae — 3TO Upe3BbIUaifHbIe CUTyaIn B KeIpre3ckoil PecmyOmmke mo cTaTHCTHYECKUM TaHHBIM 3a TIEPHO
2000-2023 rr. lns npoBeeHHs TAaKOro aHajlu3a HEOOXOIUMO CO3/aTh BEPOSATHOCTHBIN DSl 3apEruCTpUpO-
BauHbIX YC 3a nepuon 2000-2023 1. BHyTpH aIMHHUACTPATUBHBIX oOmacTel u ropoaoB bumkex u Omr (Ta-
omuma 3).

Pacuer cTaTHCTHUCCKUX TTOKa3aTeseii:

1. Maremaruueckoe oKuIaHHeE:

rﬁ:chp - P =150-0,855+450,5-0,116 + 750,5-1050,5- 0,015 +
1

+1350,5-0,015 = 231, 4ur.

Jucnepcus:

5
d,=S(n i) -P = (150-231,4) 0,855+ (450,5—231,4) - 0,116 +
1

+0 + (1050,5 — 231,4)" 0,015+ (1350,5 - 31,4)" - 0,015 = 40083, 38 wm.

CpenHeKBa):[paTqucxoe OTKJIOHCHHE:
5

+5 =4, = [>(n, -m )2 -P, =/40083,38 =200, 2um.
1

Ha ocHOBe 0OBEKTHBHOTO CTaTHCTHYECKOTO psia HEOOXOIUMO TIOCTPOUTE TUCTOTPaMMy U KPUBYIO pac-
MIpeJIeJIeHUs] BEPOATHOCTEH YaCTOThI UpE3BbIUAHBIX CUTYaAllMN (PUCYHOK 4).
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Tabnuua 2 — PacnipeniesieHre 3aperucTpUPOBAHHBIX YpPE3BbIYaWHBIX CUTYAIINH, CBI3aHHBIX C OCHOBHBIMH BUaMHU
MPUPOIHBIX U TEXHOTEHHBIX TporieccoB 3a nepuon 2000-2023 IT. BHyTPH aIMAHHCTPATUBHBIX 00JIacTei

K-o UC Ornosn3Hu Texno-
Cenu 3emnerps- | [loaro-
O6nacth B IepH- u kKamHe- | JlaBuHBI TeHHbIE [Ipoune
1 ITaBOAKH CCHUS TIJICHUS
oJ; HaOJ1. najsl aBapuu
Barkenckas 551 344 22 2 18 4 58 30
Jxanan-Adanckas 1399 478 159 340 52 9 141 19
Uccpik-Kynbekas 446 83 7 70 31 8 83 12
HappriHckas 316 68 24 58 18 10 33 9
Orckast 962 309 180 160 109 11 70 13
Tamacckas 243 84 5 8 22 31 3
Yyiickast 560 78 30 55 24 44 200 6
MpOCTPaHCTBEHHDIN aHaIM3 Ype3BblYaiiHbIX CUTYauuid Ha nepvoa 2000-2023rr A

[ Hecuix -Kynscxan obnacrs lavin_

B tokes [ Bametckas o6nacts ztmletres_
— Roads [l uyiican obnacrs B oottopl_
— Rivers B Owckan obnacte B tex_avar
Oblas's . Moxanan-AGaackas obnacTs D NationalBorder
("] Tanacckan o6nacts B celi_pavod

0 100 200 kM (] Hapsiwcxas osnacrs Ml cpolz_

|

Pucynok 1 — IIpocTpaHcTBEHHBIN aHAIN3 UYpe3BBIUANHBIX cuTyanuit Ha eprox 2000—2023 rr.
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Pucynox 2 — IIpocTpaHCTBEHHBIH aHaIM3 Ype3BbluaiiHbIX cuTyanuil Ha nepuon 2000-2023 rr. ¢ noaI0KKON

S

Oblasts

Dﬁnmaam .uell_pmd
oﬁnacrh.w.

AN )

|| Hapbmcran

D Mok -Kynsckas oBnacts
[7] BaTkenckan obnacts

[0 uyiickan obacts

I Ouwckan obnacty

W potopl_
W texaver
. Dxanan-Abaackas obnacTs D NationalBorder
Esri World Imagery

il 7

o

PacnpegeneHue 3apeructpupoBaHHbix YC 3a nepuog, 2000-2023
500
450
400
350
300
250
200
150
100
50
0 0]
Mwanan- WUccbik- tickan - r.Ow c 2005
BaTkeHckana HapbiHcKas (r.Ow o Tanacckana Yyickan r.buikex
Abapcras Kynbckasa T
2004r)
m Cennt U NaBOAKK 344 478 83 68 309 84 78 4 15
B OnoA3HU 1 KamHenaabl 22 159 7 24 180 30 3 2
B JlasuHbI 2 340 70 58 160 5 55 0 0
 3emneTpAceHna 18 52 31 18 109 8 24 1 5
H MoaraonneHna 4 9 8 10 11 22 44 16 1
W TexHoreHHble aBapum (noxapbi) 58 141 83 33 70 31 200 127 22

Pucynox 3 — I'mcrporpamma UC no obnactsam 3a nepuon 2000-2023 rr.
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Tabmuia 3 — BepostHOCTHBIN psaj 3apeructpupoBanHbix YC 3a nepuoa 20002023 rr.
110 obacTaM u ropogam bumikex n Omr

Ne paspsna 1 2 3 4 5

Tpanmupt paspsna, 0-300 301-600 601-900 901-1200 1201-1500
ni-1 -ni, wr.

Cpe;(Hee 3HA4YCHUC,

150 450,5 750,5 1050,5 1350,5
ncp , mWT.
YuCIeHHOCTb, 59 8 ) 1 1
m, IIT.
Yacrora:
Pi=m/¥m 8,855 0,116 0 0,015 0,015
A
0,9 9
e e e e 0,8
0,7 4 1
- //
0,6 i
0.5
,// 2
& 04 A
R . S— 0,33
2 o3 -
3
<
=k 0,2 ¢ \
5 T I | P \ : - — 0,085
o - » \‘Fﬁ — —_— . .

Pucynok 4 — I'mcrorpamma (1) u xpuBast pactupenenenust (2) BepositHocTel actorel YC
Ha tepputopun Keipreisckoit Pecnyomnuke 3a nepuon 20002023 rr.
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Omnpeneneane K03 OUIMEHTOB YpaBHEHUS PETPECCUH:
1. U3 xpuBoii pactipesnenenns BeposTHOCTeH yacToTsl YC BHIBOIUM XapaKTEPHBIE TOUKH:

i 2 3 4
x | 150 [ 250 | 600
y, | 08 [ 033 | 0085

2. Pacuer x03((UIMEHTOB aNMpOKCUMAIIAN IS JAHHBIX XapaKTEPHBIX TOYEK C IMOMOIIBI0 (POPMYJIBI
Jlarpanxa [8, 9]:

s A(x—xo)(x—xl)....(xl.—xl._l)(xl.—xm).....(x—xn)
L () ;’y’ (% = %) (% =)o (2 =X ) (% =X, ) oo (X — ) 0
Koagpdunnent Jlarpanxa:

™ () = (x=x0)(x=x) (X, =X ) (X = X))o (X = X))
L7 (x) (%, = %) (% = %) oo (X, = X ) (X = X0 ) e (X, — X))

(x —250)(x - 600) x> =850 x +15000

L"(x)-y = 0,8 = 0,8 =
) = (150 -250)(130 - 600) 45000

)

= 0,000018-x>— 0,015- x + 0,27

(x —150)(x - 600) x> =750 x +90000

L")y, = 0,33 = 0,33 =
) = (550 7 150)(230 - 600) 35000
~ 0,0000094 - x> — 0,00705- x - 0, 846;
S 150)(x -2 >~ 400.
L)y, = (x —150)(x —250) 0,085 = x> =400 - x + 37500 10,085 =

(600 — 150)(600 — 250) 157500

= 0,0000005- x> — 0,0002- x - 0,0187;

PesyneTupyromme ypaBHeHue:
Y = 0,0000091-x* — 0,00815-x + 0,5573 = 0,5573 (1-0,0146-x + ....)
. 0,00815
10,5573
V =0,5573 . ¢ 0016

= 0,0416;

g onncanus kpuBoit pacnpenenenus BepoatHocteld yactotel YC B Keipreisckoit Pecniybnuke BbIOpa-
HO SMIIMPUYECKOE YPAaBHEHHE, KOTOPOE IOAUMHSETCS [I0KAa3aTeIbHOMY 3aKOHY PacIlpeesIeHUs

f(n) = 0,5573.¢ 001%™ 3)

OMnupuyeckoe ypaBHeHHE (3) MMOIy4eHO B pe3ysibTaTe MaTeMaTHueckord 00paboTKu pakTUYECKUuX 00b-
eKTHBHBIX JaHHBIX 3apeructpupoBaHHbelx UC 3a mepuon 2000-2023 rr. mo Keipreckoit Pecmybnuke, uto
MO3BOJISIET YCTAaHOBUTH 3aKOHOMEPHOCTH pactpenenenus YC 3a uccnenyeMslil nepuos. JanHas 3akoHOMeEp-
HOCTH TTOJUMHSIETCS TOKAa3aTeILHOMY 3aKOHY PACIPEACICHUS.
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O6cy:xnenne. Co3nanve KapThl ¢ UCTIONb30BaHueM mporpaMMbl QGIS sBIsieTCss MOITHBIM WHCTPYMEH-
TOM [IJId BU3YyaJIHU3allui U aHa1M3a NPOCTPAHCTBCHHBIX JaHHBIX. B nmpouecc co3aaHus KapThbl ¢ UCIIOJIb30Ba-
HHUEM JIaHHBIX O YpE3BBIYAHHBIX CHTYalusX B KeIprel3cTane MCIoIb30BaINCh: 3arpy3Ka TaHHbIX, CTHIIH3aINs
cioeB, cOop U A00aBIeHHE AaHHBIX, a TAKKE YHUKAIM3ALUs CTHICH ci1osi obiacTell. DTH 1aru mo3BOJISIOT
CO3IIaTh HATVISAHYIO KapTy, OTPAYKAIONIYIO CTATHCTHKY M PACIpeeICHHE YpE3BhIUAHBIX CUTYallui B pa3Ind-
HBIX peruoHax KeIpreiscrana.

Kpome Toro, ©MeIoTCs TOTOTHUTEIBHBIC BO3MOKHOCTH, TaKHe KaK CO3/IaHME MakeTa KapThl, JoOaBie-
HHUE JPYTHX 3JIEMEHTOB (MapKephl, THHUN BPEMEHH, TUarpaMMbl) U MPOBEACHUE IPOCTPAHCTBEHHOTO aHAJH-
3a JTaHHBIX.

BaxHO OTMETUTB, UTO CO3AAHUE KAPThl TPEOYET ONMPEACTICHHON TOYHOCTH M BHUMAHUS K JeTansM. Peko-
MEHJTyeTCsI HCIIOIb30BaTh Ha/IS)KHBIE UCTOYHUKU JaHHBIX, IPOBOAUTH IPOBEPKY M BepUPHUKAIINIO HH(OpMa-
L[UH, a TAKXKE COOMIOAATH IPABUIIA UCIIOIb30BAHUS JAHHBIX M KOH(UACHIUATBHOCTh HH(OPMAIIUH O YPE3BBI-
YaWHBIX CUTYyalHsIX.

OTOI KapTON MOXKHO MOJCIUTHCS HAa OHJIAH-TIIaT(hopMax, TAKUX KaK BeO-CalfThl I COIMAIbHBIE CETH,
WM OITyOJTMKOBATH €€ B (hopMaTe MHTEPAKTHBHOHN KapThI, MCIIONB3YsI CIICIIHATBHBIC CEPBUCHI paCTIPEACIICHIUS
YC no pernoHam, UCIOIb30BaTh HHCTPYMEHTHI Fe000pabO0TKNU ATl BHISIBICHUS TOPSIYUX TOUEK MU MPOBECTH
BPEMEHHOM aHaIN3 U U3YICHHUS N3MCHEHHUI B TEUEHHUE TIEPHOJIOB.

Ha ocHOBaHUM CTAaTUCTUYECKUX JaHHBIX, aBTOpaMu OBLI caciiaH KOppeJIf[HI/IOHHbII\;I aHaJinu3, MPOBEACHbBI
pacueThl JIIsl ONUCaHus KpUBOW pactipesenieHus BepositHocTelt yactotel UC B Kbipreisckoit PecryOnuke, BbI-
OpaHo SMNUPUIECKOE YPaBHEHHE, KOTOPOE MOUNHSICTCS TOKa3aTeIbHOMY 3aKOHY PaclpeaeICHuUs..

3akuawveHue U pekoMenaanuu. ObecrneyeHne 6€30MacHOCTH 1 3anmTa odirectsa oT UC — BakHbIC 3a-
Jaun ams r0oro rocyaapetsa. OnacHOCTH, CBSI3aHHbBIE C BOSHUKHOBEHHEM UPE3BBIYAMHBIX CUTYAIHi, UMe-
IOT KOMIDICKCHBIN XapakTep. s adekTHBHOTO pemieHns 3amad Mo 3amiuTe HaCeNIeHUsI U TePPUTOPHA OT
Ype3BBIYAMHBIX CUTYalMi TpeOyeTcs OnepaTHBHOE CO3/IaHUE W MCIIOIb30BaHHE KOMIUIEKCHOTO KapTorpadu-
YEeCKOro 00eCIeUeHNUs, OCHOBAHHOTO Ha COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHAX U 0a3zax KapTorpa-
(hMUECKUX NaHHBIX.

B xoze BEIMOMHEHUS TaHHOHW cTaThi OBIIa MCIONB30BaHA HACTONBHAs mporpamma QGIS, ¢ moMomipio
KOTOpOW OblIa cocTaBieHa mudpoBas KapTra s MPOCTPAHCTBEHHOTO aHAIW3a YPE3BbIUANHBIX CHUTYAIUH
B Kbipreizckoii Pecniyomuke. Takke ObUT MPOBECH KOPPEISIIMOHHBIN aHATHM3, KOTOPBIA TTO3BOJIMI BBISIBUTH
B3aMMOCBA3U MEKAY pPa3JINYHbIMU TUIIAMHA qpeSBbI‘IaﬁHbIX CI/ITyaIlI/Iﬁ U OpUPOAHBIMH, KIMMATUYCCKH-
MU (paKTOPaMH.

Hcnonp3oBanue JOTIOJHUTEIbHBIX JaHHBIX, TAKHMX KaK KaJaCTpOBbIC NAaHHLIC O IOYBC, THAPOJIOTHUH
U METEOPOJIOTHYECKIE JaHHBIE, TIO3BOJIHUT OoJiee AeTANEHO UCCIEIOBATh B3aMMOCBS3H MKy Upe3BbIUaHbI-
MU CUTyallUsIMH U IPUPOAHBIMU (pakTOpaMu. DTH JaHHBIE HEOOXOIUMBI JUIs AATbHEHIIIEr0 COBEPIIEHCTBOBA-
HUS TUQPOBBIX KapT U UX UCIIOIB30BAHMS B PA3IMUHBIX OTPACISAX, BKIIOUAs DKOJIOTHIO, 3EMIICTIONH30BaHIE
U CEJIbCKOE XO3HCTBO.

Heob6xomnMo paccMOTpeTh BO3MOKHOCTB ITYONHMKAIIMH pa3paOOTaHHOW KapThl JJISl AOCTYIa JIPYTUM
MOJI30BATENAM. JTO MO3BOJIUT PACIIMPUTH KPYT MOJIb30BATENICH, 3aMHTEPECOBAHHBIX B UCIIOIB30BAHUM J1aH-
HBIX ¥ PE3yJIBTaTOB MCCIIE0BaHUs, U Oy/IeT ClIocoOCTBOBAaTh 0OMeHy HH(popMaruei B 00J1acTH MOHUTOPHHTA
Ype3BbIYAMHBIX CUTyaLUI.

OTH peKOMEHAAIH MOTYT JOIOIHHUTh U YCOBEPIICHCTBOBATh TEKYIIYI0 paboTy, clienaB ee Ooiee To-
JIC3HOU U ﬂOCTyHHOﬁ JUTL IPUMEHCHUS B MPAKTUYCCKUX 3a/1a4ax obecneueHus 0€30MacHOCTH U yrpaBJICHUA
YpEe3BBIYAHHBIMU CUTYALHSIMH.

[Mocrynmna: 25.03.24; peuenzuposana: 08.04.24; npunsra: 10.04.24.
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