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[IpoBeneHo (akTOpHOE MOJECIUPOBAHHE C HC-
I10JIb30BAHUEM JAHHBIX 110 II0KaPHON OIACHOCTH,
(YHKIIMOHAIbHOMY M PECYpCHOMY COCTOSHUIO
IIO’KapHOM OXpaHbl M IIOKA3aTeNIed COLMAJIbHO-
SKOHOMHYECKOI'O PA3BUTHS CEJIBCKUX ITOCEICHUN
cyonexToB Poccuiickoit @eneparn. @akTopHBIN
aHaJIu3 BBIABWI HU3KHUKM YPOBEHb 3alUIIEHHOCTH
OT TOXXapoB HEOONBLIMX CEIbCKUX MOCEICHHH.
[Toka3aHo, 4yTO yBelIMYEHHE BPEMEHU MPHUOBITHS
IIEPBOTO IOAPA3ACICHNS IOKAPHOM OXPaHbl K
MECTY I0’Kapa MOBBILIAET PUCK TMOeNu JTroAei Ha
II0Kape, U YTO C YBEJIMYEHUEM CPEIHErO PacCTo-
SHMS 10 TOXKapHOW 4acTH BO3PACTAET BEIWYMHA
nokapHoro pucka. lIlomydyeHHsle pe3yabTaThbl
HO3BOJIAT Pa3paboTaTh MEPONPHUATHUS MO CHUXKe-
HUIO PUCKOB ITOKapHOM OINACHOCTU B CEJIBCKUX
nocenenusx Poccuniickoit denepanun.

KaroueBble cioBa: moxapHas 0€30MacHOCTb,

(bakTOpHBI  aHANU3, CEJIbCKUE  IOCENICHUS,

IIO’KAPHBIIN PUCK.

BBenenue. OnHUM W3 MEPONPUATHIA 1O 0O€C-
MIEYEHUI0 KA4eCTBEHHOIO IIOBBIIIECHUS YPOBHS
3alMIICHHOCTH HAaceJIeHUus OT MokapoB B «Oc-
HOBax rocyAapcTBEeHHOM nosmtuku Poccuiickoit
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The authors have conducted the factor modeling

using data on fire danger, on functional and re-

source status of fire protection and indicators of
social and economic development of rural settle-
ments of the Russian Federation subjects. The
factor analysis has revealed a low level of protec-
tion from fires in small rural settlements. It is also
shown that an increase in the arrival time of the
first fire-fighting unit to the place of fire increases
the mortality risk in a fire, and that with the in-
crease in the average distance to the fire depart-
ment, the fire risk magnitude is increasing. The
obtained results will make it possible to develop
measures to reduce fire danger risks in rural set-
tlements of the Russian Federation.

Keywords: fire safety, factor analysis, rural set-
tlements, fire risk

Introduction. The development and imple-
mentation of a set of measures to ensure fire safe-
ty of settlements, the formation of their life sup-
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@Denepanuu B 00JacTH MOXKApHOH 0E30MaCHOCTH
Ha riepuoa g0 2030 roma» Ha3BaHa «BBIPAOOTKA U
OCYILECTBJICHHE KOMILUIEKca Mep Io obecreye-
HUIO TI0OXKAapHOM OE30IaCHOCTH  HAaCEJICHHbIX
IYHKTOB, (DOPMHUPOBAHUE CHUCTEMBI HUX IKU3HE-
o0OecrieyeHHUss Ha OCHOBE AaHaIM3a II0YKapHOI'O
puckay [1].

Jl1s 1oCTHKEHMSI TAKOBBIX PE3Yy/IbTaTOB HEOO-
XOIMMO  OLIEHUTh  BIHUSHHUE  COLHUAJIBbHO-
9KOHOMHYECKUX (DaKTOpOB U MokaszaTeneil QyHk-
LMOHAJILHOTO U PECYPCHOT0 COCTOSHHA IOXKap-
HOM OXpaHbl HA YPOBEHb M0’KAPHOU OIACHOCTH B
HACEJICHHBIX ITyHKTAaX.

C sToli menplo MpoBeAeHO (aKTOPHOE MOJe-
JUPOBAaHUE C MCMOJIb30BAHUEM JIaHHBIX IO I10-
KApHOU OMACHOCTH, MO (PYHKIIMOHAIEHOMY U pe-
CYPCHOMY COCTOSIHMIO TOXapHON OXpaHbl U IO-
Kazaresyiell cColnaibHO-I9KOHOMUYECKOTO Pa3BUTHS
CEJIbCKUX TOCEeNeHui CcyObekToB Poccuiickoi

®enepanuu 3a nepuoj ¢ 2014 mo 2016 rr.

IHopsinoxk nposeneHusi GakTOpHOro aHaIHU-
3a. DakTOpHBIA AHAIW3 BBIMOJHIETCA C LEIBIO
BBISIBJICHUSI CTPYKTYPHBIX CBSI3€H MEX]y IOKa3a-
TEJIIMU TT0’KapPHOM OMacHOCTH, (YHKLIHMOHAIBHO-
IO U PECypCHOTro o0OecredeHus: MOoJpa3JieNeHuit
MIO’KapHOM OXpaHbl M IOKa3aTesield COLMAIbHO-
9KOHOMMYECKOTO Pa3BUTHUS CEIBCKUX MOCEIECHUI
cyonrexToB Poccuiickoit ®denepauny myreM BbI-
JIeJIeHNs HEeOOJIBIIOro YHClia JaTeHTHBIX (DaKkTo-
POB, U3MEHEHUE KOTOPBIX OOBSACHSIET U3MEHEHHUE
HaOmogaeMbIx Tokazareneit [2, 3]. daxkTopHbIi
aHaJIN3 BKJIKOYAET TPH dTara:

e  BbIJICJICHUE IEPBOHAYATIBHBIX (PAaKTOPOB;

®  BpalleHHME BBIJCICHHBIX (AKTOPOB C Iie-
JbI0 OOJIETYEHUSI UX MHTEPIpETAllM B TEPMUHAX
UCXOJHBIX IEPEMEHHBIX;

e cojaepXaTelbHas MHTEPHpETanus HOBBIX
(GakTOpoB B MPEAMETHBIX TEPMUHAX, YTO SIBIISIET-
Cd TBOPYECKOW 3ajadeil HccienoBaTens, BBIXO-
Jsmien 3a paMku (opMaIbHOTO METO/1a.

Jns BeineneHus (akTOPOB HUCHOIB30BAIHCH
HECKOJIBKO METOJIOB: IJIaBHBIX KOMIIOHEHT, LIEHT-
POMAHBIN M MaKCHUMaJbHOTO IPaBIOIOI00US.
Bce Tpu Merona npuBOAAT K OJU3KUM pe3yibTa-
TaM, COTJAacyIOIIUMCS MEXIy co0oil B mpezenax

port system based on fire risk analysis was men-
tioned as one of the measures to ensure a qualita-
tive increase in the level of fire protection of the
population in the "Fundamentals of the state poli-
cy of the Russian Federation in the field of fire
safety for the period until 2030" [1].

To achieve such results it is necessary to as-
sess the influence of social and economic factors
and indicators of functional and resource condi-
tion of fire protection on the level of fire danger
in settlements.

For this purpose the factor modeling with the
use of data on fire danger, on functional and re-
source condition of fire protection and indicators
of social and economic development of rural set-
tlements of the Russian Federation subjects for
the period from 2014 to 2016 has been carried
out.

Factor analysis procedure. Factor analysis is
performed to identify structural relationships be-
tween fire danger indicators, functional and re-
source support of fire protection units and indica-
tors of socio-economic development of rural set-
tlements of the Russian Federation subjects by
highlighting a small number of latent factors, the
change of which explains the change in the ob-
served indicators [2, 3]. Factor analysis includes
three stages:

e identification of initial factors;

e rotation of the selected factors to facilitate
their interpretation in terms of the original varia-
bles;

e profound interpretation of new factors in
subject terms, which is a creative task of a re-
searcher, going beyond the formal method.

Several methods have been used to identify
factors: principal components method, centroidal
method and maximum likelihood method. All
three methods lead to similar results, consistent

T
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CTaTUCTUYECKUX MOTpeIIHoCcTer. B nanbHenmem
JUIsL TIpOBeIeHUsT (paKTOPHOTO aHaiM3a ObUI BBI-
OpaH MeTOJ TJaBHBIX KOMIOHEHT. [[is obnerye-
HUS TPEAMETHON uHTeprpeTauuu (akTopoB Obl-
JI0 POBEJEHO MX BpalICHUE B IPOCTPAHCTBE I1€-
pemeHHbIX. Mcnonp30Banock HECKOIbKO METOI0B
BpallleHUs: BapuUMakc (oOecreumBaeT Jiydiiee
pazneneHue GakTOpOB 3a CYET YMECHBIIICHUS YHC-
Ja TIEPEMEHHBIX, CBS3aHHBIX C KaXIbIM (DaKTo-
pOM), KBapTUMaKc (MMeeT TEHACHIIUIO K Bbliele-
HUIO TE€HepaJbHOro (hakTopa M YHPOILEHUS HH-
TepIpeTay 3a CUeT YMEHbIICHUs yncia (HakTo-
POB, CBSI3aHHBIX C KaXJI0W MEPEeMEHHOI), OuKBap-
TUMakc M SKBUMakc. Ilepen BpaiieHHEM BBINOJI-
HEHa HOpMaju3alus (GakTOPHBIX Harpy3ok MeTo-
nom Kaiizepa, 4To0BI HCKIIFOUUTH BIIUMSIHUE HA pe-
3yJIbTaT TEPEMEHHBIX C OOJBIIONH OOIIHOCTHIO.
AHanu3 MOJY4YEHHBIX PE3yJIbTAaTOB IMOKA3ajl, YTO
dakTopHbIe HArpy3Kd HE 3aBUCAT OT MeEToja
BpauieHus. B nanpHelieM BpalieHUe OCYyIEeCTB-
JS70Ch METOJIOM BapUMakKc.

Jns gopmupoBaHusi Mokazareieil MoxapHOM
OIMACHOCTH, (PYHKIIMOHAJIBHOTO U PECYPCHOIO CO-
CTOSIHUSI IIOKapHOM OXpaHbl pernoHoB Poccuii-
ckoil dexepanuy HCMHOJIb30BAIACH CTATUCTHUYE-
ckasg MHpopmanus, coiepxaliasicsi B ¢eaepanb-
HbIX Oankax gaHueix ®I'BY BHUUIIO MYC PO
[4]. TlokasaTenu COIMATBHO-IKOHOMHYECKOTO
pa3BUTHSL  CEIbCKUX TEPPUTOPHIA CYOBEKTOB
c(hOpMHUPOBaHbI Ha OCHOBE JIaHHBIX, OMYyOJIHMKO-
BaHHbIX ['ocymapctBenHsiM Komurerom P® 1o
cratuctuke [5]. B Tabmuie 1 mpuBeneH CmcoOk
pernonoB Poccuiickoit Penepanyu ¢ yKazaHUEM
MOPSAKOBBIX HOMEPOB, KOTOPBIE HCIIOJIb3YIOTCA
JUTSL OTOOpaXKEHUS ITUX PETHOHOB Ha rpaduKax.

CoOpaHHble CTaTUCTHYECKHUE MHaHHbIE Tpe-
CTaBISIOT cO0O0M pa3HOPOJIHBIE (JIOTHYECKH HECO-
U3MEpUMbIC) BeNTUYHHBI. /{7151 Toro 4To0BI IpUBE-
CTH CTaTUCTHYECKHE PacyeThl K eMHOI Oa3e Obl-
Ja mpojesiaHa Mmpoueaypa npeodpa3oBaHUs MHO-
JKECTBa HATYpaJbHBIX MOKa3aTesiell B CHHTETHYE-
CKHe, T.€. OCYIIeCTBIIEHa HOPMUPOBKA psJia OKa-
3arenel pa3aM4HBIMUA criocoOamu. Hampumep,
HOPMHPOBAaHHME T[OKa3aTeleil MO YHUCIEHHOCTH
HAaceJIEeHUs, KOJMYECTBY CEIbCKUX MOCENECHUU U
T.1. JlanpHeiee MOAEIUPOBaHNE NPOBOJUIOCH

with each other within statistical errors. At a later
stage, the principal components method was cho-
sen for factor analysis. To facilitate substantive
interpretation of factors, their rotation in variables
context was carried out. We have used several
methods of rotation: varimax (provides a better
separation of factors by reducing the number of
variables associated with each factor), quartimax
(has a tendency to single out the main factor and
simplify interpretation by reducing the number of
factors associated with each variable), biquarti-
max and equimax. Before rotation, factor load-
ings were normalized by Kaiser method to ex-
clude the influence of variables with large gener-
ality on the result. The analysis of the obtained
results has showed that factor loadings do not de-
pend on the rotation method. After that, the rota-
tion has been carried out by varimax method.

The statistical information from the Federal
banks of data of FGBU VNIIPO of EMERCOM
of Russia [4] has been used to form the indicators
of fire danger, the functional and resource condi-
tion of fire protection of the Russian Federation
regions. The indicators of socio-economic devel-
opment of subjects’ rural areas are formed based
on the data published by the State Committee of
the Russian Federation for Statistics [5]. Table 1
lists the regions of the Russian Federation with
their ordinal numbers that are used to display the-
se regions on the charts.

The collected statistics are heterogeneous
(logically incommensurable) values. In order to
lead the statistical calculations to a single data-
base, a procedure was carried out to convert a set
of natural indicators into synthetic ones, i.e. a
number of indicators were rated in various ways.
For example, rating of indicators according to
population, number of rural settlements, etc. Fur-
ther modelling has been carried out on the basis

b
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Ha OCHOBC HOJIy‘-IGHHOfI MaTpulbl CHHTCTHYCCKUX
nokasarenei. Kaxaomy M3 paccMOTpeHHBIX IO-
Kazareseil Obula IPUCBOEHA WHAMBHyalbHas
KoaupoBka. ColnanbHO-93KOHOMUYECKUE T0Ka3a-
TeJIM 0003HAYEHBI Uepe3 NepeMeHHbIe X, T0Ka3a-
TeMU (PYHKIMOHAIBHOIO M PECYPCHOIO COCTOS-
HUS [I0’KapHOW oXpaHbl — uepe3 Yi, I0Ka3aTean
II0’KapHON OMACHOCTU — 4epes Z;.

of the obtained matrix of synthetic indicators.
Each of the considered indicators has gained an
individual coding. Socio-economic indicators are
indicated through variables X;, indicators of the
functional and resource status of fire protection -
through Y;, fire danger indicators-through Z;.

Table 1
Tabnuya 1

Crmcok PETrUOHOB Poccuiickoi q)ez[epam/m N COOTBETCTBYIOIIMWEC UM IMOPAAKOBBEIC HOMEPA JJIA

O0TOOpaKeHHS PEeTHOHOB Ha rpadukax
List of the Russian Federation regions and their corresponding numbers for displaying
them on charts

Ne Ha3panue cy0bexTa Ne
Name of the subject

Ha3Banme cy0ObekTa
Name of the subject

Cesepo-3anagubiii @O
Northwest Federal District

Ypaabckniit PO
Ural Federal District

Leningrad Oblast

1 Pecny6nuka Kapenus 42 | Kypranckas o6macTtb
The Karelia Republic Kurgan Oblast
2 Pecniy6nmka Komu 43 | CBepayioBckas 00J1acTh
The Komi Republic Sverdlovsk Oblast
3 ApxaHrenbckas 00J1acTh 44 | TromeHcKas 00J1acTh
Arkhangelsk Oblast Tyumen region
4 Heneuxknii aBt. Oxpyr 45 | XaHTel-MaHCcuIiCKUil aBT. OKp.
Nenets Autonomous Okrug Khanty-Mansi Autonomous Okrug
3) Bonoroackas obnactb 46 | SImano-HeHeuxkwuii aBT. OKp.
Vologda oblast Yamalo-Nenets Autonomous Okrug
6 Jlenunrpasckas o0JacTh 47 | YensOuHckast 001acTh

Chelyabinsk Oblast

7 MypmaHckast 001acTh
Murmansk Oblast

TIOxubIT PO
Southern Federal District

Vladimir Oblast

8 Hogsroponackast o61actb 48 | PecrryOnmuka Anpires
Novgorod Oblast The Adygea Republic

9 [IckoBckast 001acTh 49 | Pecrrybnmka Kanmmvbikus
Pskov Oblast The Kalmykia Republic

10 | Kanununrpajackas o0nactb 50 | Pecniy0Onmka Kpeim
Kaliningrad Oblast The Republic of Crimea
HenTpanbublii @O 51 | KpacHomapckuit kpai
Central Federal District Krasnodar Krai

11 | benropojackast 06acTb 52 | AcrpaxaHckas 001acTh
Belgorod Oblast Astrakhan Oblast

12 | bpsHckas obnacTb 53 | Boarorpaackas o61acTb
Bryansk Oblast Volgograd Oblast

13 | Bmagumupckas o6mactb 54 | PocroBckast 00acThb

Rostov Oblast

14 | Boponexckasi 0061acTb
Voronezh Oblast

CesBepo-Kaska3zckuii @O
North Caucasian Federal District

15 | BaHoBCKas o0acThb 55
Ivanovo Oblast

Pecriy6nuka Jlarectan
The Dagestan Republic

http://bps-journal.
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16 | Kamyxckas obnactb 56 | Kabapnuno-bankapckas Pecrybnmka
Kaluga Oblast The Kabardino-Balkar Republic
17 | Koctpomckas o6nacthb o7 | KapauaeBo-Uepkecckas Pecriybnuka
Kostroma Oblast The Karachay-Cherkess Republic
18 | Kypckas obnacth 58 | Pecrrybnmka CeBepHast Ocerust — Ananus
Kursk Oblast The North Ossetia-Alania Republic
19 | Jlunenxkas o6nacTb 59 | PecniyOnmka Murymerus
Lipetsk Oblast The Ingushetia Republic
20 | MockoBckast 0071aCTh 60 | Yeuenckas PeciyOnmka
Moscow Oblast The Chechen Republic
21 | OpnoBckast o6macTb 61 | CraBpomonbckuii Kpaii
Oryol Oblast Stavropol Krai
22 | Psa3aHckas 0051acTh Cubupckniit PO
Ryazan Oblast Siberian Federal District
23 | CmouteHcKas 00J1acTh 62 | Pecniybnmuka bypstus
Smolensk Oblast The Buryatia Republic
24 | TamOoBcKast 001acTh 63 | PecriybOnmka Anrait
Tambov Oblast The Altai Republic
25 | TBepckas 061acTh 64 | PecriyOnuka TriBa
Tver Oblast The Tuva Republic
26 | Tynbckast o0nacThb 65 | Pecriybnuka Xakacus
Tula Oblast The Khakassia Republic
27 | SpocnaBckas 001acTh 66 | Anraiickuii kpai
Yaroslavl Oblast Altai Krai
HpuBomxckniit PO 67 | 3abaiikanbckuii Kpai
Volga Federal District Zabaykalsky Krai
28 | Pecny6nuka bamkopTtocran 68 | KpacHospckuii kpaii
The Bashkortostan Republic Krasnoyarsk Krai
29 | Pecniy6imka Mapwuit On 69 | Upkyrckas ob6nacth
The Mari El Republic Irkutsk Oblast
30 | PecrrybOimka MopaoBus 70 | KemepoBckast 001acTh
The Mordovia Republic Kemerovo Oblast
31 | Pecrry6mnuka Tatapcran 71 | HoBocubupckas obnacts
The Tatarstan Republic Novosibirsk Oblast
32 | Yamyprckas PecrryOnuka 72 | Omckas obnacTp
The Udmurt Republic Omsk Oblast
33 | UyBamickas PecmyOimka 73 | Tomckas obmacTh
The Chuvash Republic Tomsk Oblast
34 | Ilepmckwii Kpaii JanbHeBocTouHbIil PO
Perm Oblast Far Eastern Federal District
35 | Kuposckas obnactb 74 | PecniyOnuka Caxa (SIkyTust)
Kirov Oblast The Sakha Republic (Yakutia)
36 | Hmwxeroposckast 06sacTb 75 | KamuaTckuii kpait
Nizhny Novgorod Oblast Kamchatka Krai
37 | OpenOyprckas o0nacTh 76 | Ilpumopckuii kpait
Orenburg Oblast Primorsky Krai
38 | Ilenzenckas o6sacTb 77 | XabapoBckuil kpait
Penza Oblast Khabarovsk Krai
39 | Camapckas 061acTb 78 | Amypckas o0nactb
Samara Oblast Amur Oblast
40 | CapatoBckas 001acTh 79 | MaranaHckas o61acTb
Saratov Oblast Magadan Oblast

http://bps-journal.
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41 | YnbsgHoBCcKas 001acThb 80
Ulyanovsk Oblast

EBpelickas aBTOHOMHas 00J1aCTh
The Jewish Autonomous Oblast

81 | UyKOTCKHi1 aBTOHOMHBII OKPYT
Chukotka Autonomous Okrug
82 | CaxanmmHCcKas 00J1acTh

Sakhalin Oblast

B o6mieit crmokHOCTH 1711 TIpoBeACHHS (ak-
TOPHOTO aHanu3a ObUIO OTOOpaHO 47 IMoKa3aTe-
neit qisa 82 cyobexToB Poccuiickoit Denepanyu:

— KOJIMYECTBO M0OXkapoB B pacueTe Ha 10 ThIC.
YEJIOBEK, €., MPOU30MICANINX MO CICTYIOIINM
pUYUHAM:

Z; — HEOCTOPOKHOE 0OpaIICHHE C OTHEM;

Z, — HapylIeHHE MPaBUJ YCTPOMCTBA U IKC-
TUTyaTallK 3JIeKTPOOOOPyI0BaHUS;

Z3 — HapylleHHue MpPaBUl YCTPOMCTBA U IKC-
TUTyaTaluy 1nevei;

Z 4 — TIOJIKOT;

Zs5 — nipyrue Npu4uHbI;

— KOJIMYECTBO MOTHOIINX Ha MOXKapax JIIAeH
B pacuere Ha 100 ThIC. HAceleHUs, B 3aBUCUMO-
CTH OT NMPUYMHBI BOSHUKHOBEHHMSI TOXKapa:

Zs — HEOCTOPOXKHOE 0OpaIlleHHue C OTHEM;

Z7 — HapyllIeHHUe MPaBUJ YCTPOMCTBA U IKC-
TUTyaTally 3JIeKTPOOOOPyI0BaHUS;

Zg — HapyllleHHEe NpPaBUJl YCTPOMCTBA U dKC-
TJTyaTaluyy Mevei;

Z9 — TIOJIKOT;

Z10 — JIpyrue NpUYKHBI;

— KOJIMYECTBO TPAaBMHUPOBAHHBIX Ha TOXKapax
monei B pacuere Ha 100 Thic. HaceneHus, 4yel.,
3aBUCUMOCTH OT MPUYMHBI BO3HUKHOBEHUS I10-
xKapa:

Z11 — HEOCTOPOXKHOE 0OpallleHre C OTHEM;

Zy7 — HapyllleHne MPaBUJl yCTPOMCTBA U IKC-
TJTyaTaluy dJIEKTPOoOOPyAOBaHUS;

/13 — HapyllleHne MPaBUJl yCTPOMCTBA U IKC-
TJTyaTaluyy Mevei;

Z14 — TIOJIXKOT;

Z15 — NIpyrue MpUYUHBI;

— TIpsAMOH yiepO OT moXxkapoB Ha 1 yenoBeka,
py0., B 3aBHCHUMOCTH OT MPUYHUHBI BO3HUKHOBE-
HUS TTOXKapa:

Z16 — HEOCTOPOKHOE 0OpaIlieHUe C OTHEM;

Zy7 — HapylleHne MPaBUJl yCTPOMCTBA U IKC-
TJTyaTaluy dJIEKTPOoOOPYAOBaAHUS;

Z13 — HapylleHUe MpaBujl YCTPOICTBA U JKC-

In total for factor analysis we have selected 47
indicators for each of 82 subjects of the Russian
Federation:

- the number of fires per 10 thousand people,
units., occurred for the following reasons:

Z; - careless handling of fire;

Z, - violation of the rules of installation and
operation of electrical equipment;

Z3 - violation of the rules of installation and
operation of furnaces;

Z4 - arson;

Zs - other causes;

- the number of people killed in fires per 100
thousand population, depending on the cause of
the fire:

Zg - careless handling of fire;

Z7 - violation of the rules of installation and
operation of electrical equipment;

Zs - violation of the rules of installation and
operation of furnaces;

Zy - arson;

Z1o - other causes;

— the number of injured in fires people per
100 thousand population, persons, depending on
the cause of the fire:

Z,1 - careless handling of fire;

Z;, - violation of the rules of installation and
operation of electrical equipment;

Z13 - violation of the rules of installation and
operation of furnaces;

Zy4 - arson;

Z15 - other causes;

- direct fire damage per 1 person, rub, depend-
ing on the cause of the fire:

Z;¢ - careless handling of fire;

Z;7 - violation of the rules of installation and
operation of electrical equipment;

Z1s - violation of the rules of installation and
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IJIyaTaluyy IeYei;

Z19 — TIOJIKOT;

Zy0 — ApyTHE MPUYUHBI,

— KOJIMYECTBO YHHUYTOXCHHBIX B PE3YJIbTATE
MOXapoB CTpOeHUH B pacuere Ha 10 ThIC. yeno-
BEK, €]I., B 3aBUCUMOCTH OT IPUYUHBI BOZHUKHO-
BEHMUs TOKapa:

Z)1 — HEOCTOPOXKHOE 0OpalleHre C OTHEM;

Zy — HapyleHUe MpaBUi YCTPOICTBA U JKC-
IJTyaTaluy 3JIEKTPOoOOPyA0BaHUS;

Zy3 — HapyIICHHE TPaBUJI YCTPOMCTBA U IKC-
TJTyaTalyy 1neyvei;

Z 4 — TIOJIKOT

Z)s — JIpyrue NpUYrHbI;

Y1 — cpelHee pacCTOsHHE 10 MOXapHOW dYa-
CTH JJIS TI0KAPOB C THOECIIBIO JIIOJCH, KM;

Y, — cpelHee pacCTOsHHE N0 MOXAapHOW dYa-
CTH JJIS MOXapoB 0e3 rudeu 01|, KM;

Y3 — cpeaHee Bpems MpuObITHUS 1-TO mozapas-
JIEJICHUS TI0XKAPHOM OXpaHbl K MECTY IMOXKapa JUis
M0’KapOB C THOEIIBIO JIIO/ICH, MUH.;

Y, — cpenaHee Bpems MpuOBITHS 1-TO mozpas-
JIeJICHUS TI0YKAPHOU OXpaHbl K MECTY MoKapa Jist
MOKapoB 0e3 Tubenu JToeH, MUH. ;

Y5 — cpenHee KOJIMYECTBO MOKApHOM TEeXHU-
KM, 33JICICTBOBAHHON MPH TYLICHUH MOXkKapa, e1I.

X1 — cpenHsis YHCIEHHOCTh HACENIeHUs OJTHO-
IO CEJILCKOTO TOCEIeHUs, Yell.;

Xz — uncno o6meoOpa3zoBaTeNbHBIX OpraHU-
3a1ui, en., B pacuere Ha 10 ThIc. HaceneHus;

X3 — 4gucno obydaronuxcsi B o0meodpazoBa-
TeNbHBIX OpraHM3alMsaX, yenl., B pacuere Ha 100
YeJl. HaCeJICHHS

X4 — 4uncno yeuyeOHO-NPOoPUIAKTUYECKUX Op-
raHu3aiui, ef., B pacuere Ha 10 ThIC. HacCENEeHNUS;

X5 — YHCIO CHOPTUBHBIX COOPYKEHWi, €., B
pacuete Ha 10 ThIC. HaCEIEHUS;

Xg — YHCIIO MECT B KOJUIEKTUBHBIX CPEICTBaX
pa3MellieHus, el., B pacuere Ha | ThIc. Hacene-
HUS;

X7 — KOJIMYECTBO Mara3uHOB, €11., B pacuere
Ha 1 THIC. HaceICHMS,

Xg — ToproBas IUIONIAh Mara3uHoOB, KB. M Ha
10 genoBek;

Xg — KOJHYECTBO OOBEKTOB OOIIECTBEHHOIO
MUTaHus, €1., B pacuete Ha 10 ThIC. HACENEeHUS;

operation of furnaces;

Z19 - arson;

Zy - other causes;

- the number of buildings destroyed as a result
of fires per 10 thousand people, units., depending
on the cause of the fire:

Zy - careless handling of fire;

Zy, - violation of the rules of installation and
operation of electrical equipment;

Zys3 - violation of the rules of installation and
operation of furnaces;

Zy4 - arson;

Zos5 - other reasons;

Y; - average distance to fire station for fires
with fatal accidents, km;

Y,- average distance to the fire station for fires
without fatal accidents, km;

Y3 - average time of arrival of the 1st fire-
fighting unit to the place of fire for fires with fatal
accidents, min.;

Y4 - average time of arrival of the 1st fire-
fighting unit to the fire place for fires without fa-
tal accidents, min.;

Ys - average number of firefighters involved in
fire extinguishing.

X1 - average population of one rural settle-
ment, people. ;

X, — the number of general educational insti-
tutions, units, per 10 thousand population;

X3 — the number of students in educational in-
stitutions, persons per 100 of the population;

X4 — the number of treatment-and-prophylactic
organizations, units, per 10 thousand population;

Xs - number of sports facilities, units, per 10
thousand population;

Xe — the number of places in collective ac-
commodation facilities, units, per 1 thousand
population;

X7 — the number of stores, units, per 1 thou-
sand population;

Xg - shopping floor space, sq. m, for 10 peo-
ple;

Xg - the number of food and beverage facili-
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X10 — KOJIHUYECTBO OOBEKTOB OBITOBOrO 00- ties, units, per 10 thousand population;

CIIy)KWBaHMs, €/., B pacuete Ha 10 ThIC. Haceme-
HUS;

X11 — JOJIA CENbCKUX IOCETICHUM, 00CITyXKH-
BACMbIX ITOYTOBOH CBS3bIO, % OT OOINEro 4mucia
CEIILCKMX IIOCEIICHUMT;

X12 — nmonst TeneOHU3UPOBAHHBIX CEIBCKUX
IOCENICHUM, % OT OOIIEro Yucia CeNbCKUX IOCe-
JICHUIM;

X13 — MHBECTHIIMU B OCHOBHOM KaIlUTall, ThIC.
pyO. Ha YeIOBeKa;

X14— BBOJ JKHJIBIX JJOMOB, KB. M Ha YCJIOBCKA,

X15 — oOmas miomans >KWIbIX ITOMEIEHHIH,
KB. M Ha 4€JI0BEKa;

X1g — JHIOJIS HACEJICHHS, IMPOKUBAIOIIETO B
BETXOM XKWIbe, Y%0;

X17 — OJMHOYHOE MPOTSHKEHHUE YIUYHOU Ta3o-
BOI CETH, M Ha YCJIOBCKa,

X1s — J10JI1 HEra3u(UIIMPOBAHHBIX CEIbCKUX
rocejaeHui, % oT OOIIEero Yuciia CelIbCKUX I10ce-
JICHUM;

X19 — OJMHOYHOE MPOTSHKEHUE YTUYHOU BO-
JIOITPOBOJHOM CETH, M HA YEJIOBEKA;

Pesyabrarel ¢pakropHoro ananusa. Dax-
TOPHBIN aHAIHU3 BBISBHI MATH 3HAYMMBIX (DAKTO-
poB. Ilpu 3TOM nepBblii (akTop 00YCIOBIMBAECT
20,5% obmeit aucnepcuu, BTOopoit — 10,6%,
Tpetuit — 8,9%, uerBepThiii — 10,1%, nsaThIT —
6,7% oOmeil aucnepcuu. B cymme msaTh 3Ha4u-
MBIX (hakTOpoB 00yciIOBIMBAIOT 56,8 % o0mieit
JTUCTICPCHUH.

3HaueHusl (HaKTOPHBIX HArpy30K JJsl KaKIou
MIEPEMEHHOM IS ISITH 3HAYUMBIX (PaKTOPOB IMPH-
BeJAcHBI B TaOiuie 2. HanbGonee 3HAUMMEIE IS
KaXaoro Qaxtopa TepeMeHHbIe, (aKTOpHBIE
HArpy3KH JJIsl KOTOPBIX UMEIOT aOCOMIOTHBIE 3HA-
yenus 6omnpine 0,7 (BbleIeHBI B TaOIUIe 2 KUP-
HBIM IIPUPTOM).

X0 - the number of personal service facilities,
units, per 10 thousand population;

X11 - share of rural settlements with postal
service, % of total rural settlements;

X1z — the share of rural settlements with a tel-
ephone line, % of total rural population;

X3 - investments in fixed assets, thousand ru-
bles per person;

X14 - commissioning of residential buildings,
SQ. M. per person;

X1s - total living area, sg. m. per person;

X16 — the proportion of the population living in
dilapidated housing, %;

X17 - single length of the street gas network,
m. per person;

Xig - share of non-gasified rural settlements,
% of total rural population;

X19 - single length of the street water supply
network, m. per person;

Factor analysis results. The factor analysis
has revealed five significant factors. By so, the
first factor determines 20.5% of the total vari-
ance, the second — 10.6%, the third — 8.9%, the
fourth — 10.1%, the fifth — 6.7% of the total
variance. In total, five significant factors account
for 56.8% of the total variance.

Table 2 shows the factor loadings for each
variable for the five significant factors. The most
significant variables for each factor are the varia-
bles the factor loadings for which have absolute
values greater than 0.7 (shown in Table 2 in
bold).

http://bps-journal.ru/ 3 76 1




—

I - Nel-2
_}«“‘E/ Safety of Technogenic and Natural Systems 4 2018
Tabmuma 2
Table 2
Marpuna hakTOpHBIX Harpy30K
Factor loadings matrix
Ilepemennasi | dakrtop 1 dakTop 2 dakrtop 3 daxkrop 4 dakrtop 5
Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Z; 0.604 0.318 0.271 0.101 -0.129
Z; 0.739 0.050 0.008 0.379 0.074
Z3 0.809 0.125 0.139 0.247 -0.051
Zy 0.657 -0.001 0.391 -0.093 -0.112
Zs 0.310 0.016 0.126 0.754 0.004
Zg 0.794 0.259 -0.058 -0.019 0.257
Z7 0.578 0.203 -0.009 0.214 0.470
Zg 0.318 0.196 -0.013 0.168 0.692
Zg 0.512 0.139 0.238 -0.128 -0.266
Z1o 0.202 -0.032 -0.074 0.645 0.381
Z11 0.186 0.277 0.253 -0.003 0.083
Z1p 0.629 0.036 0.053 0.538 0.062
Z13 0.490 0.119 0.245 0.590 0.190
Zy 0.412 0.037 0.408 0.063 -0.318
Z1s5 -0.050 0.035 0.060 0.893 0.115
Z1s 0.444 0.108 0.120 0.098 -0.153
Z17 0.312 0.207 0.155 0.260 -0.217
Z1g 0.521 -0.124 -0.023 0.101 -0.006
Z1g 0.489 -0.017 0.233 -0.074 -0.120
Zo 0.104 0.042 0.039 0.731 -0.112
Zn 0.481 0.203 0.142 -0.106 -0.005
Ly 0.803 -0.154 -0.198 0.163 0.103
Z5 0.839 -0.096 -0.052 0.155 0.116
Zyy 0.820 -0.161 0.167 -0.088 0.062
Zss 0.615 -0.261 -0.081 0.322 0.207
Y1 -0.020 0.228 0.172 0.103 0.834
Y 0.206 -0.304 0.062 0.085 0.755
Y3 0.441 -0.581 -0.015 0.108 0.118
Y, 0.311 -0.575 0.025 -0.057 0.190
Ys 0.333 0.167 -0.228 0.007 -0.213
X1 -0.707 -0.185 0.287 0.037 -0.166
X2 0.047 0.665 0.062 0.004 0.580
X3 -0.488 0.549 0.361 0.170 0.155
X4 0.364 0.558 -0.305 -0.132 0.452
Xs 0.170 0.529 -0.600 0.004 -0.025
Xe 0.302 0.124 0.126 0.114 -0.323
X7 0.133 0.837 0.124 0.110 0.091
Xg 0.316 0.538 -0.068 0.313 -0.078
Xg 0.092 0.564 -0.092 0.535 0.149
X10 -0.185 0.586 0.051 0.287 -0.074
X11 0.016 0.513 -0.455 -0.151 0.020
X1z 0.078 0.582 -0.418 -0.025 0.056
X13 0.001 0.242 0.184 0.606 0.010
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X14 0.120 0.056 -0.539 0.419 -0.074
X5 0.533 -0.019 -0.507 0.011 0.041
X16 -0.118 0.386 0.478 0.221 0.090
X17 -0.178 -0.074 -0.852 -0.103 -0.091
X1 0.465 0.425 0.464 0.076 0.209
X19 -0.015 0.041 -0.762 -0.177 -0.062

B mepBeiii ¢akTop HAMOONBIIMKA BKIAA
BHOCAT IIEPEMEHHBIE, CBSI3aHHBIE C NOKA3aTEIsIMU
MOKapHOU OMAacHOCTU (KOJMYECTBO MOXKAPOB, T'H-
0enb, YHUUYTOXKEHHBIE CTpoeHus). Hamboibinee
3HAYEHUE MMEIOT NIEPEMEHHBIE, CBS3aHHBIE C II0-
Kapamu, TPOU3OLIEAIINMH [0 MTPUYUHAM HEOCTO-
POXKHOro OOpallleHHs] C OTHEeM, HapyIlIeHUs mpa-
BWJI YCTPOMCTBA M AKCIUIyaTalldl 3JEKTPOOOOpY-
JIOBaHUS U Tieueil, mokora. Takxke B 3TOT (akTop
3HAYUTENbHBIN BKJIAJ BHOCUT MEPEMEHHAsT «CPEJ-
HSISL YMCJIIEHHOCTh HACENIeHHsI OJHOIO0 CEJIbCKOro
NOCENICHNsI», TpUYeM (pakTopHas Harpyska JuIs
JJAaHHOM TEPEMEHHOM HMMEET OTPULATEIBLHOE 3Ha-
YeHUe, T.€. YPOBEHb MOKAPHOW OMACHOCTH OOJIb-
nie 1711 HeOOJNBIINX CEeNbCKUX MoceneHuil. Kpome
Toro, (akTopHas Harpyska s IepeMeHHON
«cpelHee KOJIMYECTBO MOXKApHOU TEXHHKH, 3a/1eH-
CTBOBAaHHOW TMpH TYUIEHUH [OXKaApa» HMEET
HanOoJbIIee 3HAYCHHEe UMEHHO IS TIEPBOTO (hak-
TOpa. DTO MOXHO OOBSICHUTH HU3KOH 3alllMIICH-
HOCTBIO HEOOJIbIIMX CEJIbCKUX IOCENICHU, B KO-
TOPBIX YacTO OTCYTCTBYET HEOOXOIuMas IMoxKap-
Hasl TEXHUKA, W3-3a Yero He yaaeTrcst ObICTPO JOKa-
JM30BaTh BO3HUKIIMI TOXap, 4To TpeOyeT Hpu-
BJICUECHUS JIOTIOJHUTENILHON TEXHUKU M BEIET K
YBEIIMYEHHUIO TOTEph OT moxkapa. Kpome Toro,
OonbIION BKJIaJ B MEPBBIA (PakTOp BHOCAT Iepe-
MEHHas «CpeaHee Bpems MpuObITus 1-ro moxapas-
JIeNIeHUs] TOXKapHON OXpaHbl K MECTY I0Kapa» C
MOJIOKUTEIBHBIM 3HAKOM M OJHO3HA4YHOW WHTEp-
npeTanueil — yBelnyeHue BpeMeHU MpuobITHs 1-
ro MNOApa3AeicHUs IMOXKAPHOW OXpaHbl K MECTY
HoXapa MOBBIIIAET PUCK THOEH JIIoJIel Ha MoKa-
pe. Crnenyer BBIIEIUTH IOKA3aTeIM COLMAIBHO-
SKOHOMHYECKOT0 pPa3BUTHUS CEITbCKUX TEPPUTOPHUH,
BHOCSIIIUX HAWOOJIBITUI BKJIAI B (PakTOp Mmokap-
HOW OMACHOCTU — 3TO CPEAHAA IUIOMIAb KUJIBIX
MOMEIICHUH, puxosIiascs Ha | yemoBeka; J0is
Hera3su(pUIUPOBAHHBIX CEJILCKUX MOCENCHUH |
quCciio O0ydJarolmmxcs B 00Ieo0pa3oBaTebHBIX

The variables related to the indicators of fire
danger (number of fires, deaths, destroyed build-
ings) make the greatest contribution to the first
factor. The most important variables are connect-
ed to the fires that occurred due to careless han-
dling of fire, violations of the rules of the installa-
tion and operation of electrical equipment and
furnaces, arson. In addition, the variable "average
population of one rural settlement™ makes a sig-
nificant contribution to this factor, and the factor
loading for this variable has a negative value, i.e.
the level of fire danger is greater for small rural
settlements. In addition, the factor loading for the
variable "average number of fire equipment in-
volved in fire extinguishing” is most important
for the first factor. This can be explained by the
low safety of small rural settlements, which often
lack the necessary fire equipment, which makes it
impossible to quickly localize the fire, which re-
quires additional equipment and leads to an in-
crease in fire losses. Besides, the variable "aver-
age time of arrival of the 1st fire-fighting unit to a
fire place" with a positive sign and unambiguous
interpretation makes a big contribution to the first
factor - increase in time of arrival of the first fire-
fighting unit to a fireplace increases the risk of
death of people on a fire. It is necessary to allo-
cate indicators of social and economic develop-
ment of rural territories making the greatest con-
tribution to the factor of fire danger. They are the
average area of residential premises per one per-
son; the share of non-gasified rural settlements
and the number of students in general educational
institutions.

¥
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OpraHu3alusX.

Bropoii (dakTop MOXHO HHTEPIPETHPO-
BaTh KAaK XapaKTCPU3YIOIIUK YPOBEHb COLIMAIBHO-
ro oOecrieyeHus: (KOJIMYECTBO U TOPromas ILIO-
1131 Mara3uHoB, KOJINYECTBO OOBEKTOB OBITOBOTO
00CITy)XMBaHUS ¥ OOIECTBEHHOTO MUTAHHS, KOJIU-
YeCTBO OO0IIE00pa30BaTENbHBIX — OPraHU3ALHi).
HmenHo mosTomMy B 3TOT (hakTOp C OTPHUIIATEIb-
HBIM 3HAKOM BXOJIST MIEPEMEHHAS «CPEIHEE BPEMS
npuObITUs 1-ro mozapasieneHus NoXapHOH oxpa-
Hbl K MecTy noxkapa». OIHaKo IOKa3aTelau Io-
JKapHOW OIaCHOCTH CYILIECTBEHHOIO BKJIaJa B
JAHHBIN (AKTOP HE BHOCHT.

Tperuit pakTop MOXKHO CBS3aTh C pa3BH-
THEM HH(PACTPYKTYphl B CEIBCKUX MOCENCHUSAX
(MPOTSHKEHHOCTh YIIMYHOM Ta3o0BOM M BOJONPO-
BOJTHOHM CETH, YpOBEHb razuQukanvu, odecreveH-
HOCTh TelNe()OHHON M TIOYTOBOM CBs3bI0). [laHHEIC
IIOKa3aTeIl BXOJAT BO BTOPOH (hakTop ¢ oTpuLa-
TeJbHBIMUA BecaMu. [lokazarenu noskapHoi omac-
HOCTHU U (DPYHKLMOHAIBHOTO U PECYPCHOI0 COCTO-
SHUS NI0’KapHOW OXpaHbl HE BHOCAT CYIIECTBEHHO-
ro BKJIaJa B IaHHBIN (pakTop.

Iloka3zarenu noxapHOW OIACHOCTH, KPOME
nepBoro (akTopa, BHOCAT OOJBIION BKIJIAJ B YeET-
BEpThIN (hakTop, MPUUYEM CIOJ]a BXOJAT MEpEeMEH-
HblE, OTHOCSIIMECS K TOXapaM, BOZHUKIIMM IIO
pa3HBIM MPUYUHAM, HO B JJaHHBIN (pakTop HE BXO-
JIT TIOKa3aTenu (PyHKIMOHAIBHOTO M PECYPCHOTO
COCTOSIHUSL TOXKapHOW oxpansl. Crenyer Bblle-
JUTh TIOKa3aTeld COLHMAIbHO-3KOHOMUYECKOIO

pa3BUTHSL  CENbCKUX TEPPUTOPHM, BHOCAIIMX
HauOOJMBIIMKA BKJIQA B 3TOT (DaKTOp MOKapHOU
OTMaCHOCTH — WHBECTULIMU B OCHOBHOW KalWTa;
KOJINYECTBO OOBEKTOB OOIECTBEHHOTO MUTAHUS U
BBOJI )KMJIBIX IOMOB.

ITaTb1il pakTop MOXKET OBITH CBS3aH C IO-
KazaTeqs MU~ (DYHKIIMOHHUPOBAHUS  TOXAPHOM
OXpaHBbI (CpeHEE PAaCCTOSIHUE OT MOKAPHOM YacTH
JI0 MecTa moxapa). JlaHHble MMoKa3aTeNnu OXKuaae-
MO KOPPEIHPYIOT C BETMYMHON MHIUBUAYAILHOTO
MOKapHOTO pPHCKa (KOJIMYECTBOM IMOTUOIMIMX Ha
noXkapax B pacyeTre Ha OJHOro d4ejoseka). Uem
OoJIbIIIe Cpe/iHee pacCTOsIHUE 10 MOXKAPHOH yacTw,
TEM BBIILIE BEJIMYHMHA [10>KapHOTO pucka. M3 moka-

3areliel  COIUaAIbHO-PKOHOMHYECKOIO pa3BUTHA

The second factor can be interpreted as char-
acterizing the level of social security (number and
shopping floor space, the number of catering and
lifestyle facilities, the number of general educa-
tional institutions). That is why this factor with a
negative sign includes the variable "average time
of arrival of first fire-fighting unit to the fire".
However, the indicators of fire danger do not
make a significant contribution to this factor.

The third factor can be related to the devel-
opment of infrastructure in rural settlements (the
length of the street gas and water supply net-
works, the level of gasification, telephone and
postal services). These figures are included in the
second factor with negative values. Indicators of
fire danger and functional and resource status of
fire protection do not make a significant contribu-
tion to this factor.

Fire hazard indicators, in addition to the first
factor, make a great contribution to the fourth fac-
tor, and this includes the variables related to fires
that occurred for various reasons, but this factor
does not include indicators of functional and re-
source status of fire protection. We should high-
light the indicators of socio-economic develop-
ment of rural areas that contribute most to this
fire risk factor — investments in fixed capital;
number of catering facilities and new housing.

The fifth factor may be related to fire protec-
tion performance indicators (the average distance
from the fire station to the fire). These indicators
are expected to correlate with the amount of indi-
vidual fire risk (the number of fatalities per per-
son). The greater the average distance to the fire
station is, the higher the fire risk is. From the in-
dicators of social and economic development of
the rural territories, which make the greatest con-
tribution to this factor, it is possible to allocate

T
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CENIbCKUX TEPPUTOPHI, BHOCSIIUX HAUOOIBIIUI
BKJIQJT B JJAHHBIA (DAKTOP MOYKHO BBIICIHThH TOJIBKO
«4uciIo  00mmeoOpa3oBaTeIbHBIX |
POPUIAKTHICCKUX OpraHU3aIHii».
Bbun paccuMTaHbl 3HAUCHUS KaXJIOTO W3

J1Ie4e0HO-

nsaTi (pakTOpoB I KaXIoro cyowmekta Poccuid-
ckoii Penepaiiy U MOCTPOCHBI TPa(UKU B MPOEK-
UsIX Ha (pakTOpHBIE OCH, TJE B KaYeCTBE OIHOTO
u3 (paxTopoB BeIOUpacs daxtop | nm 4, Kaxaplii
U3 KOTOPBIX XapaKTepU3yeT YpPOBEHb IOKapHOM
ONACHOCTH, a B KayecTBE JPYroro — OJIUH U3
OCTaBILIUXCS TPeX (PaKTOPOB.

B kayectBe npumepa Ha puc. 1 mpezacras-
JICHO pacrpe/iefieHHe B IPOSKIUAX Ha (pakTOpHbIE
ocu, cooTBeTcTBytomme ¢akropam 1 u 5. Jlns
¢dakTtopa 1 OCHOBHOE MHOXXECTBO TOYEK JIC)KHUT B
npenenax or —2,5 g0 2,5, mus dakropa 5 — ot
—1 no 2. Pa3buenne miIocKocT Ha KBaJIPAHTHI 110
OTHOUICHUIO K HYJIEBBIM OCSIM (haKTOPOB MO3BOJIS-
€T YCTaHOBUTbH CIIEAYIOLIYIO CTPYKTYpPY pacrpese-
nenus cyobektoB Poccuiickoit deneparyu mo ka-
TErOpHUsIM: BBICOKUH YpOBEHb IMOXKApHOH ONacHO-
CTH 1 OOJIBIIOE CPEAHEE PACCTOSHUE JI0 MTOKAPHOM
yacTtu (KBaapaHT 1), HU3KUI ypOBEHb IMOXKapHOI
OMaCHOCTH M OOJIBLIOE CPEJHEE PACCTOSIHUE [0
MOXKapHOW YacTu (KBaJpaHT 2), HU3KUM ypOBEHb
MOXAPHOM OMAaCHOCTU U HEOOJIBIIOE Cpe/iHee pac-
CTOSIHME JI0 MTOYKapHOM 4acTH (KBaJpaHT 3), BBICO-
KN ypOBEHb MOKapHOW OMAacHOCTH M HEOOJIbIIOE
cpeHee pacCTOsHHUE J0 MOKapHOW 4YacTu (KBaj-
panrt 4).

Kax BunHo u3 puc. 1, Haubosee BBICOKHIA
YPOBEHb IMOKapHOM oOmacHOCTH HaOIroAaeTcss B
Takux cyonekTax kak HoBropopckas o6macts (1mo-
psnkoBbiii Homep 8), IlckoBckas ob6macte (9),
TBepckas oOnacts (25), ApxaHrenbckas 00JIacTb
(3), Jlenunrpazackast oonacts (6), Kamyxckas o6-
nactb (16), s KOTOpBIX 3HaueHMs Qakropa 1,
XapaKTEPU3YIOIIETO0 YPOBEHb IOKAapHOM OINAacHO-
CcTH, HauOojiee yAaJeHbl OT CpeIHecCTaTUCTHYe-
CKUX 3HA4YeHUH B MOJIOKUTENbHYI0 CTOpoHy. Ca-
MBI HM3KHHA YpPOBEHb IIOKapHOW OMACHOCTH
HaOIroaeTcsl B TakuX cyObeKTax, kak Pecrmy6mnu-
ka [larecran (55), KabGapauno-bankapckas Pec-
nyonuka (56), KapauaeBo-Uepkecckas PecryOuu-
ka(57), Pecnyonuka Murymerus (59), YeueHckas

only "the number of the general educational and
general health organizations".

The values of each of the five factors for each
subject of the Russian Federation were calculated
and graphs were constructed in projections on
factor axes, where factor 1 or factor 4 was chosen
as one of the factors, each of which characterizes
the level of fire danger, and one of the remaining
three factors as another.

As an example, Fig. 1 shows the distribution
in projections on the factor axes corresponding to
factors 1 and 5. For factor 1, the main set of
points lies within — 2.5 to 2.5, for factor 5 - from -
1 to 2. Partitioning of the plane into quadrants
relative to the zero axes of the factors allows us to
establish the following structure of the distribu-
tion of constituent entities of the Russian Federa-
tion on categories: high level of fire danger and a
large average distance to the fire station (quadrant
1), low level of fire danger and a large average
distance to the fire station (quadrant 2), low level
of fire danger and a small average distance to the
fire station (quadrant 3) high level of fire danger
and a small average distance to the fire station
(quadrant 4).

As can be seen from Fig. 1, the highest level
of fire danger is observed in such subjects as
Novgorod Oblast (number 8), Pskov Oblast (9),
Tver Oblast (25), Arkhangelsk Oblast (3), Lenin-
grad Oblast (6), Kaluga Oblast (16), for which the
values of factor 1, characterizing the level of fire
danger, are the most distant from the average val-
ues in the positive direction. The lowest level of
fire danger is observed in such subjects as the
Republic of Dagestan (55), the Kabardino-
Balkarian Republic (56), the Karachay-Cherkess
Republicv(57), the Republic of Ingushetia (59),
the Chechen Republic (60), for which the values
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Pecry6nmka (60), a1 KOTOPBIX 3HaYeHUs pakTopa
1 naubonee ynaneHbl OT CPEIHECTATUCTHYECKUX
3HAYEHUH B OTPULIATEIbHYIO CTOPOHY.

s daxTopa 5, ONUCHIBAIOIIETO CpPEAHEE
paccTosiHHE OT MeCTa Io)Kapa [0 MOXKapHOH 4a-
cTH, HanOoJiee yAaleHbl OT CPEAHUX 3HAUYCHHUU B
0O0JIBIIYI0O CTOPOHY TOYKH, COOTBETCTBYIOLIME He-
HerikoMmy AO (4) u Uykorckomy AO (81) (puc. 1).
Jnst 3THX CyOBEKTOB CpejiHee pacCTOsSHHE 10 TO-
JKQpHOW 4YacCTH CYILIECTBEHHO BBIIIE, YEM B CpEJ-
HeM 1o Poccuiickoit @enepamu. B 1o xe Bpems
CpelHee pacCTOSIHME [0 TMOXApHOW YacTd IS
Kamuarckoro kpas (75) CylIeCTBEHHO MEHBIIE
CPENHEPOCCUMCKUX TOKAa3aTeNiel, COOTBETCTBYIO-
masi Touyka B (DaKTOPHOM IUIOCKOCTH Hambolee
yllajeHa B CTOPOHY OTpHULATEIbHBIX 3HAYEHUUN
dakropa 5.

Ha puc. 2 npencraBiieHO pacnpeeiacHue B
MPOEKIMIX Ha (PAKTOPHBIE OCH, COOTBETCTBYIOIIHE
dakropam 4 u 2. Jlna dakropa 4 OCHOBHOE MHO-
JKECTBO TOUEK JIOKHT B Tmpeaenax oT —1 mo 2, amns
dakropa 2 — ot — 3 no 3. Pa3Ouenue miockocTu
Ha KBaJPAHTHI MO0 OTHOUICHUIO K HYJIEBBIM OCSIM
(akTOpOB MO3BOJISIET YCTAHOBHUTH CIIEAYIOLIYIO
CTPYKTYPY pacIpelesieHus] PErMOHOB MO KaTero-
pUsIM: BBICOKMI YpOBEHB IT0KapHOW ONACHOCTU U
BBICOKMI YpPOBEHb COIIMAILHOTO OOECTIeUeHHS
(xBazpaHT 1), BEICOKUN YpOBEHb MOXKapHOM omac-
HOCTH M HU3KHMH YPOBEHb COLMAIIBHOTO oOecrieye-
HUS (KBaJgpaHT 2), HU3KUN YpPOBEHb MOKAPHOM
OTIaCHOCTH M HU3KHM YpOBEHb COLIMAIBHOTO olec-
nevyeHus (KBaApaHT 3), HU3KUH YpOBEHBb IMOXKap-
HOM OIMAaCHOCTH W BBICOKHI YPOBEHb COLMAIBLHOTO
obecrieueHust (KkBaipaHT 4).

Kak BuaHO M3 puc. 2, Haubosee ypaneH-
HbIMH OT CpPEAHECTAaTUCTUYECKUX 3HAUYCHUU IS
dakTopa 4, XapaKTepU3YIOIIETO YPOBEHb IMOXKap-
HOM ONACHOCTH, SBISIOTCS XaHThI-MaHCHICKUMN
AO (45), Smano-Heneuxuit AO (46), Henenkuit
AO (4), Jleannrpanckas oomacts (6), MockoBckas
obmactb (20), SpocnaBckast obmacts (27), st KO-
TOPBIX XapaKTEPEH BBICOKHI YPOBEHb MOXKApHOMN
omacHOCTH, a Takxke PecnmyOnmka Xakacusi (65),
KOTOpasi XapakTEepU3yeTCs HU3KUM YPOBHEM IO-
JKapHOH OIIaCHOCTHU.

of factor 1 are the most distant from the average
values in the negative direction.

For factor 5, which describes the average dis-
tance from the place of fire to the fire station, the
points corresponding to Nenets Autonomous Dis-
trict (4) and Chukotka Autonomous District (81)
are the most distant from the average values
(Fig.1). For these subjects, the average distance to
the fire station is significantly higher than the av-
erage for the Russian Federation. At the same
time, the average distance to the fire station for
the Kamchatka Krai (75) is significantly less than
the average Russian indicators; the corresponding
point in the factor plane is most distant in the di-
rection of negative values of factor 5.

Figure 2 presents the distribution of the pro-
jections on factorial axes corresponding to the
factors 4 and 2. For factor 4, the main set of
points lies within -1 to 2, for factor 2 — from — 3
to 3. The division of the plane into quadrants with
respect to zero axes of factors allows us to estab-
lish the following structure of the distribution of
regions by categories: high level of fire danger
and high level of social security (quadrant 1),
high level of fire danger and low level of social
security (quadrant 2), low level of fire danger and
low level of social security (quadrant 3), low lev-
el of fire danger and high level of social security
(quadrant 4).

As Fig. 2 shows, the most distant from the av-
erage values for factor 4, characterizing the level
of fire danger are Khanty-Mansiysk AD (45),
Yamalo-Nenets AD (46), Nenets AD (4), Lenin-
grad Oblast (6), Moscow Oblast (20), Yaroslavl
Oblast (27), which are characterized by a high
level of fire danger, as well as the Republic of
Khakassia (65), which is characterized by a low
level of fire danger.
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[Ipumep pacmpeneneHust mpoekuuii hakropos
B TPEXMEPHOM IPOCTPAHCTBE NPEICTABICH Ha
puc. 3. B kauectBe ocu Z BeIOpaH QaxTop 4, Xa-
paKTEpU3YIOLUN YPOBEHb M0XKAPHOM ONAcCHOCTH,
B KauecTBe JABYX APYTUX ocell BbIOpaHb! (haKTOpbI
2 u 5, XapaKTepu3ylolIle YPOBEHb COLUATBHOIO
oOecnieueHrs W MoOKas3aTeau (YHKIIMOHUPOBAHUS
MIO’KapHON OXPAaHBbI.

3akmouyenue. B pesynprare (pakTOpHOIO aHa-
Jn3a MoKasaTernell MoXKapHOM ornacHOCTH, (DyHKIIMO-
HAQJIBHOTO U PECYPCHOIO COCTOSTHHUS TIO’KapHOU OXpa-
HBI U [TOKA3aTesed COLMATIbHO-PKOHOMUYECKOIO pas-
BUTHS CETIbCKUX TOCENIeHNI cyOhekToB Poccuiickoi
®enepayu 3a iepuof ¢ 2014 o 2016 rr. BbISIBIECHBI
(akTophl, CBS3aHHBIE C IOYKAPHOM OIMACHOCTHIO B
CebCKHX ToceneHusx. [IpoBenieHa oreHka BIMSHUS
(aKTOpOB, MOPONKIAIOIIMX TOKAPHYIO OMACHOCTH B
CEIbCKUX ToceneHusX. llomydeHHble pe3ysbTaThbl
HO3BOJISIT pa3paboTaTh MEPOINPHUATHS 110 CHIKEHHUIO
PHUCKOB MO>KAPHOM ONACHOCTHU B CEJILCKUX TIOCENIEHNU-
sx Poccuiickon @enepanym.

An example of the distribution of factor pro-
jections in three-dimensional space is presented in
Fig. 3. Factor 4 is chosen to be the z-axis, which
characterizes the level of fire danger, factors 2
and 5 are chosen as two other axes, which charac-
terize the level of social security and indicators of
functioning of fire protection.

Conclusion. The factors connected with fire
danger in rural settlements are found in the factor
analysis of fire danger indicators, functional and
resource condition of fire protection and indica-
tors of social and economic development of rural
settlements of the Russian Federation subjects for
the period from 2014 to 2016. The influence of
factors causing fire danger in rural settlements is
estimated. The obtained results will allow devel-
oping the measures to reduce fire risk in rural set-
tlements of the Russian Federation.
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