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Annomayun. Paccmampusaemas npobiema paHicupoganue 00HeKmo8 U HNOOBUNCHOZO
COCMABa  JHcene3HOOOPONUCHBIX Masucmpanell Nno HNOKA3AmensiM pUcka noxcapos, mpedyem
0bpabomku 02pomMHO20 0Ovema uHpopmayuu, GopMUPOBAHUS CAONCHOU U PA3ZHOOOPA3HOU
CMPYKMYpol UHPOPMAYUOHHBIX NOMOKO8, NOCMOAHHO20 COBEPULEHCTNBOBAHUSL MAMEMAMUYECKUX
Memooo8 00pabomKu OAHHLIX U PpPA3GUMUE GLIYUCIUMETbHBIX CPEOCME U NPOCPAMMHOZO
obecneyeHus, papabomxu Memoouku coopa ungopmayuu, obecneyenus 0ocmyna 00abuLe20 Yucia
noavzoeameinell K pe3yibmamam PauiCuposaniis meppumoputi no NOKA3amensim puckd.

Buibpana ungopmayuonnas b6aza npu pazpabomre mMemoOuKu pamdcupo8aHuy OUCMAaHyull
NYMu HCene3HO00POICHBIX MACUCTPATIELL.

Ilpeonacaemcs no0xo00 paHICUuposanusi OUCMAHYUL NYMU HCELE3HOOOPONCHBIX MAUCmpaiel
no  nokazamensM — pUCKA — NONHCAPOE  pACYEMOM  COOMBEMCMBYIOWe20  KOMNIEKCHO20
(acpecuposannoco) kpumepus.

Ha ocroge nposedennbix ucciedo8anuii u onvlma pauoHupoBaHUss meppumopuii no CmeneHu
HAanpANCeHHOCMU 0OCMAHOBKU C NOACAPAMU NPedNa2aemcs NPU PAHICUPOBAHUY OUCTAHYUL NYMU
JHCENEe3HOOOPONCHBIX MASUCMPAell NO NOKA3AMENIM PUCKA NOXCAPO8 YCMAHAGIUBAMb NAMb
VPOBHeU HANPA}CEHHOCMU, 8 pe3yibmame 4e20 MOICHO NPO8ecmu PatioHUposanue meppumopull
JHCENEe3HOOOPONCHBIX MA2UCMpanell No YPOBHIO DPUCKA NONCAPOS, UYMO OYEHb BANCHO NpU
Gopmuposanuu cucmemul 0becnedeHus NOHCApHoU Oe30nacHOCm.

Knrwuesvie cnosa: Pawndicuposanue, nokazameinu HONCAPHOU ONACHOCMU, YPOBEHb DPUCKA
noAHCapos.

Beryniienue.

®enepanbHblil 3akoH “O 3alIUTe HACENEHUS U TEPPUTOPUN OT Ype3BbIYANHBIX
CUTYyaIllii TPUPOAHOTO M TeXHOreHHOTo xapaktepa” (or 21.12.1994 r. Ne 68-D3)
JlaeT Cleayroliee onpeaeieHue Ype3BblualiHON CUTYAIIMK: Ype3BblUaiiHasi CUTYyaIus —
3TO 0OCTaHOBKA Ha OINpPEJEICHHON TEPPUTOPUH, CIIOKUBIIASCSA B PE3yJIbTaTe aBapuu,
OTIaCHOTO TPUPOJHOrO SBJICHUsI, KaTacTpOo(bl, CTUXUHHOIO WM HWHOTO O€JCTBUS,
KOTOpPBhIE MOTYT TOBJI€Yh WJIM TOBJEKIM 32 COOOM 4YEIOBEUECKUE >KEPTBBI, yIIEpO
310POBBI0  JIIOJIEM WM  OKPYXKAIOLIEM IPUPOAHOM  Cpelne, 3HAYUTEIIbHbIC
MaTepuagbHbIe TOTEPH U HAPYIIICHUE YCIOBUH )KU3HEACATEIHHOCTH JIFOICH.

PamwxupoBanue TeppUTOpUI IO MOKa3aTeIsiM pHUCKA TMOXXAPOB B HACTOSAIICE
BpeMs SBIIsieTCS akTyanbHOM mpobnemoii [1, 2]. Ilpm e€ pemieHun BO3HUKAET
HEO0OXOAMMOCTh: O00pabOTKHM OrPOMHOTO O0BeMa wuHpopManuu;, (HOPMUPOBAHMS
CJIO)KHOW M pa3HOOOpa3HON CTPYKTYphl MH(MOPMAITMOHHBIX MOTOKOB; MOCTOSHHOTO
COBEPIIICHCTBOBAHUS MaTEMaTHUUYECKHUX METOJ0B OOpabOTKH JaHHBIX M Pa3BUTHE
BBIYMCIUTEIBHBIX CPEJCTB U MPOrPpaMMHOI0 OOCCIeUYeHHUs; pa3pabOTKH METOJIUKH
coopa umH(OpManmu; oOECIeueHUus] JOCTyma OOJIBIIETO YHCa IOoJb3oBaTeNneld K
pe3ysibTaTaM PaHXUPOBAHUS TEPPUTOPUM IO TMOKA3aTeNIM pucka u apyrue. s
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YCIEUIHOTO MPOBEACHUS ONEPATUBHOTO M CTPATETHUYECKOTO MPOTHO3a 4acTO ObIBAaeT
HEOOXOIMMO TpUBJIEKATh OOJBIIOE KOJUYECTBO ANpUOpPHOW  HH(OpMAIUH.
CrnenoBarenbHO, HEOOXOAMMA OpTaHU3alUs [UIMTENBHOTO XpaHEHHs OOJBIIOTOo
oO0beMa JJaHHBIX U oOecreYeHue CIpaBOYHO-UHPOPMAITMOHHON CITYKOBI O HATUIUHU
TeX WIM HMHBIX JAaHHBIX. OnepupoBaHHe BceM HAOOpOM TIOKaszaresiei TpedyeT
3HAYUTENbHBIX MAaTepHaJbHBIX M BpPEMEHHBIX 3aTpaT Ha cOop U 00paboTKy
CTaTUCTHUYECKOW HMH(OPMALIMU U HE BCET/AA SBISETCS ONPaBAAHHBIM.

Konoccanbupiit 00beM uH(OpMaLUKM TNpU PAHKUPOBAHUM TEPPUTOPUN TI0
MOKa3aTessIM pUCKa TPeOyeT MPUBJICUEHUS CIIOKHBIX TEXHUUYECKUX M MPOTrPAMMHBIX
cpenctB, oOecneunBarommux dSPdekTuBHYI0 00pabOTKy, XpaHEHHE U TIOUCK
HeoOxoaumMoit nadopmaluu 06 00bEKTaxX.

OpuuM U3 myTed pemeHus STUX 3aJad BUIUTCS B pa3pabOTKE METOAMK
pamXUpPOBaHMUsSI OOBEKTOB IO KOMIUIEKCHBIM TIOKa3aTelisiM pHUcKa. B HacTosmeit
paboTe mpennaraeTcsl MOAXOM PaHKUPOBAHUS TUCTAHIMA MYTH JKETIE3HOIOPOKHBIX
MarvcTpaiei mo mokasaressM prucKa Mo>KaposB.

J7is 0OBbEKTHBHOTO paHXHPOBAaHUS OOBEKTOB MO PA3IWYHBIM IOKa3aTessiM
pUCKa HEOOXOIMMO YMETh KOJHMYECTBEHHO OMNPEAENSATh COOTBETCTBYIOIIHIA
KOMILJIEKCHBIN (arperupoBaHHbIN) KPUTEPUA BUIA:

K =é:§llai K. 1)

[Ipu BbIOMHEHUH HAcTOsIIENH pabOThl Ha KOA(PGUIUEHTH! JIMHEHHOW CBEPTKU
(1) O6b110 HaJIOXKEHO OTPaHUYCHHE, KOTOPOE MO3BOJIAET OLICHUTD "BaXKHOCTD' KaXKIOU
IpynIbl IOKa3aTele U CPaBHUTh 3HAUMMOCTD 3TUX TPYIII IPU OOLIEH OLIEHKE pUCKa
II0’KapOB B LIEJIOM IO JUCTaHIUU IIyTH:

gai =1, a.320.
i=1

NudopmanmonHoit 6a3oif mnpu  pa3pabOTKe METOAMKH  PaHXKHUPOBAHUU
OUCTAHUMH NYTH JKEJIE3HOJOPOXKHBIX MAarucTpajgeil CIyX WIH CTaTHCTHYECKHE
MOKa3aTeNH MOKapHOM OMacHOCTH M 0€30MacHOCTH 0O0OBEKTOB U MOABUKHOTO COCTaBA
Boctouno - Cubupckoit xene3noit pgoporu. I[lpm pemenunm 3amaun  Obuia
MCIIOJIb30BaHa IKCHEpTHAs HH(GOPMALIUSL.

ITocne pemieHrst COOTBETCTBYIOUIEM 3aJadd JIMHEWHOTO MPOrPaMMHUPOBAHUS
cBepTka (1) mpunsina BUA:

Ky, =012K/° +0,47K ;¢ +0,41K ;"
K =0,42K 1 + 058K
rae Ky - KpUTEpHi II0)KapHOH ONACHOCTH JUCTAHIMH IMyTH; K, - KpUTepHii
IIOKAPHOM ONACHOCTH OOBEKTOB MUCTAHLMM myTH; K¢ - KPUTEpHH IOXKAPHOM
OMACHOCTH  MOABWKHOTO  cocTaBa juctanmuu  mytw; Ko - xpurepmii
HAIPSHKCHHOCTH OOCTAHOBKU C IMOXKapaMU Ha JUCTaHLMH IyTH; K, - KpHTEpHil

NOXKapHOW 0€e30MacHOCTH JAMCTAHIMM NyTH; KJJ® - KpUTEpUl MOXKapHOU

0e30macHOCTH  OOBEKTOB IMCTaHLUi nyrtu; K2 - KPUTEpUl MOXKApHOI
0€30I1aCHOCTH MOIBMYKHOIO COCTaBa JUCTAHLIMH ITyTH.
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Tao6auna 1
Kpurepuu noxkapHoit onacHocTu u 0e3onacHoctu nucranuni mytu BCYK/]
No | HaumenoBanue [Ipenmpustus K (1)70 K (1)75 Ko\ gois
/11 | AMCTAHIIUU nc I1c
nyTH
1. | Ynan- - HI'Y-8( ct.Ynaun-Y ) 13,52 | 67,5
V noHCKOE - [IMC-56 (c1.OXx0HOI1) 16,34 | 56,5 163 | 694
- TU-7 (ct.Ynau-Y ) 19,82 | 76,9 ’ ’
- BU/I-9 (ct.Vman-Y ) 15,61 | 76,9
2. | Upkytckoe - BUZI-6 (ct.Upkyrck-Copt.) | 16,30 | 73,7
- BUJI-7 (ct.1Upxyrck-Ilacc.) 13,05| 67,8
- J1IOK (BoeHHbIi TOpOJI0K) 11,07 | 72,2
- IOMM (ct.Upkyrck-Copt.) | 15,63 | 78,2
- XKBK (cT.UpkyTtck-CopT.) 2161| 61,3 | 16,2 | 70,0
- [T4-7 (ct.Upkytck-Copt.) 12,90 | 59,5
- TU-5 (ct. UpkyTck-CopT.) 23,40 | 69,5
- TY-6 (ct.CnronsiHKa) 19,01 | 67,9
- PII3 (cT.Anraconka) 13,60 | 80,2
3. | UepemxoBckoe |- BUJI-4 (UepemxoBo) 15,73 | 65,8
- BU/I-5 (Cyxosckas-lOxnas) |16,25| 75,5 | 16,4 | 67,9
- [IMC-45 (ct.I'pumieBo) 17,29 | 62,5
4. | Tanmerckoe - BU/I-1 (Taiimer) 15,73 | 80,1
- IT4Y-1 (cr.Taitmrer) 13,17 | 56,5
- I3 (ct.Taimer) 12,39 | 74,6
- TU-1 (cr.Taiimer) 24,48 | 80,0
- BUJI-3 (3uma) 15,41 | 79,5
- TY-3 (ct.3uma) 19,50 | 69,5 1711696
- BU/I-2 (HuxHeynuHCK) 17,96 | 59,5
- HI'Y-9 (ct.HuxueynuHck) 13,45 | 69,5
- [T4-2 (ct.HuxHeyauHCK) 17,29 | 57,5
- TU-2 (ct.HuxneynuHck) 21,31 | 69,7
5. | BuxopeBckoe - [IMC-303 (ct.Kuuepa) 15,57 | 62,5
- [IMC-66 (cT.BuxopeBka) 17,33 | 56,5
- TU-9 (ct.Buxopeska) 21,86 | 62,5 190 | 678
- TU-14 (cTt.HoBas Yapa) 20,89 | 76,4 ’ ’
- TU-12 (cr. 19,54 | 81,2
CeBepoOaiikaabCeK)
Ilpumeuanue: BU]J] — Baronnoe nemno; JIOK — nepeBooOpadareiBatommii komouHat; JJOMM
— HOPOXHBIC SBJICKTPOMCXAHUYCCKHUEC MACTCPCKUC, KBK - xomOuHAT XeJ1e300€TOHHBIX
koHcTpykuuii; HI'Y — nmucranums rpaxkaaHckux coopyxenuil; [IMC — nyreBas MalivHHas

craanus; [TY- gucrannus mytu; PII3 — mebGenounsnii 3aBoa; TU — nokomoruBHOe neno; I3 —
HITTAJTONTPOTTUTOYHBIN 3aBO/I.

Pacuer 3HaueHUl KpUTEpUEB, XapaKTEPU3YIOMIMX MOXKAPHYIO OMACHOCTh U
0e30macHOCTh OOBEKTOB U MOABUKHOTO COCTaBa, HANPSXKEHHOCTh OOCTAaHOBKU C
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MOYKapaMHu, BBITIOIHSUTN 110 OPMYIIaM, PeSIOKEHHBIMU HaMu B paboTax [3].

Kpurepuun mnoxkapHOil ONACHOCTHM U KPUTEPUH MOXKAPHOU OE30MacHOCTH
OCHOBHBIX 00BeKTOB BocTouHo-Cubupckoit xkenesnoir goporu (BCXK]) mo
JUCTAHIUSAM ITyTH MPEICTABICHBI B TAOIUIIE.

Ha ocHoOBe npoBENECHHBIX UCCIEAOBAHUN U ONbITA PAOHUPOBAHUS TEPPUTOPUIA
[0 CTENEeHH HANpSHKEHHOCTH OOCTAHOBKM C IMOXKapaMH MpeAJiaraeTcsi Mpu
PAaHKUPOBAHUM AUCTAHLIUN MYTH KEJIE3HOJOPOKHBIX MAruCTpale Mo MoKa3aTessaM
pUCKa II0KapOB YCTAHABIMBATH IIATh YPOBHEHW HAIpPsHKEHHOCTH. llepBbin -
XapaKTEpPU3yeTCs BECbMa HU3KUM, BTOPOU - HU3KHUM, TPETUN — CPEIHUM, YETBEPTHIN
— BBICOKMM, ISITBIA — KPUTHUYECKHMM YpOBHEM pucka. [IpaBuiia oTHeceHus K
COOTBETCTBYIOIIUM YPOBHSIM PUCKa MOKapOB MPHUBECHBI B padoTe [3].

B pesynbrare aHanu3za 3HA4Y€HUN COOTBETCTBYIOIIMX KpUTepueB (cM. TadIil.),
MOJKHO CJENaTh BBIBOJ, YTO YJIaH-YIdHCKasg U VpkyTckas AUCTaHLUSA MYyTH UMEIOT
CpPEIHUI YPOBEHb PHUCKA IMOXKAPOB, & HU3KHUM YPOBEHB - UepeMxoBcKasi, Taimerckas
u BuxopeBckas mucranumu nytv. [lo KputepusiM mokapHOl 0€30MacHOCTH Bce
aucTaHiu nyTd BocTouHo — CMOMPCKON KeIe3HOU TOPOTH OTHOCSTCA K TPEThEMY
YPOBHIO.

Takum oOpa3oM, Ha OCHOBE MPEAJIOKEHHOTO MOAXOAAa MOXXHO MPOBECTH
PaliOHUPOBAHUE TEPPUTOPUIN KEIE3HOMOPOKHBIX MATHCTPAJIEH IO YPOBHIO PHCKa
M0’KApOB, YTO OYEHb BAXKHO NpPHU (HOPMHUPOBAHUU CHCTEMbI 0OECIICUEHHS TOKAPHOM
0€30MaCHOCTH.
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Abstract. The Federal Law "On Protection of the Population and Territories Against Natural
and Man-made Emergencies™ (No. 68-FZ of December 21, 1994) gives the following definition of
an emergency: an emergency is a situation in a certain territory, formed as a result of an accident,
dangerous natural a catastrophe, a natural or other disaster that may result in or result in human
casualties, damage to human health or the environment, significant material losses and disruption
of living conditions people.

Ranking of territories by fire risk indicators is currently an actual problem [1, 2]. At its
decision there is a necessity: processing of huge volume of the information; formation of a complex
and diverse structure of information flows; constant improvement of mathematical methods of data
processing and the development of computing facilities and software; development of methods for
collecting information; ensuring access of a larger number of users to the rankings of the territories
by risk indicators, and others. In order to successfully carry out an operational and strategic
forecast, it is often necessary to involve a large number of a priori information. Therefore, it is
necessary to organize a long-term storage of a large amount of data and provide a reference and
information service on the availability of certain data. Operating the entire set of indicators
requires significant material and time costs for the collection and processing of statistical
information and is not always justified.
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The colossal amount of information when ranking territories by risk indicators requires the
involvement of complex technical and software tools that ensure efficient processing, storage and
retrieval of necessary information about objects.

One of the ways to solve these problems is seen in the development of methods for ranking
objects on complex risk indicators. In this paper, we propose an approach for ranking the distances
of the railroad tracks along fire risk indicators.

To objectively rank objects by different risk indicators, it is necessary to be able to quantify
the corresponding complex (aggregated) criterion of the type:

K Adax ¥
In the present work, the linear convolution coefficients (1) have been constrained, which
makes it possible to estimate the "importance” of each group of indicators and compare the

significance of these groups in an overall assessment of the risk of fires in general along the path
distance:

aasl aso
i=1

The information base for the development of methods for ranking the distances of the railroad
tracks served as statistical indicators of fire danger and safety of objects and rolling stock of the
East Siberian Railway. In solving the problem, expert information was used.

After solving the corresponding problem of linear programming, convolution (1) became:

Ky =012K/° +0,47K ;¢ +0,41K ;"
K, =0,42K " +0,58K ¢,

where - criterion of fire danger of distance of a way; - Criterion of fire danger of objects of
distances of a way; - Criterion of fire danger of the rolling stock of the track distance; - a criterion
for the intensity of the situation with fires at the distance of the track; - fire safety criterion of
distance of a way; - fire safety criteria for track distance objects; - Fire safety criterion for the
rolling stock of the track distance.

Calculation of the values of the criteria characterizing the fire hazard and the safety of
objects and rolling stock, the tension of the situation with fires, were carried out according to the
formulas proposed by us in [3].

Criteria for fire hazard and fire safety criteria for the main facilities of the East Siberian
Railway (ESS) along the track distances are presented in the table.

Based on the studies conducted and the experience of regionalization of territories in terms of
the intensity of the situation with fires, it is proposed to establish five levels of tension when ranking
the distances of the railroad tracks along fire risk indicators. The first is characterized by a very
low, the second - low, the third - the middle, the fourth - high, the fifth - the critical level of risk. The
rules for referring to the corresponding levels of fire risk are given in [3].

As a result of the analysis of the values of the relevant criteria (see Table), it can be
concluded that the Ulan-Ude and Irkutsk path distances have an average level of fire risk, and the
low level is the Cheremkhovskaya, Taishetskaya and Vikhorevskaya distances. According to the fire
safety criteria, all the distances of the East Siberian Railway route belong to the third level.

Thus, based on the proposed approach, it is possible to subdivide the territories of railroads
in terms of the risk of fires, which is very important in the formation of a fire safety system.K3 - a
criterion for a comprehensive assessment of indicators that characterize the volume of
organizational measures taken at the site to ensure fire safety;

K4 - a criterion for a comprehensive assessment of indicators, characterizing the activities of
voluntary fire brigades and fire brigade technical commissions;

K5 - the criterion for assessing the increase in fire safety of the facility due to the replacement
of flammable and combustible substances with non-flammable;

K6 - a criterion for assessing the state of agitation-mass work to promote knowledge of fire
safety requirements of facilities;

K7 - a criterion for assessing the reduction in fire safety at the site due to the fires and

)

Hayunviii 632250 6 6ydywee 61



-
Mlom 1. Boinyck 8 IITpancnopm &zl

tanning that occurred.

Based on the statistical data and information on the state of fire safety of the main facilities of
the East Siberian Railway, all the above listed criteria are calculated, the values of which are given
in the table.

Criteria of fire safety, characterizing the volume of organizational measures taken at the
objects to ensure fire safety; increase the fire safety of the facility due to the replacement of
flammable and combustible substances with non-flammable and assessment of the state of
agitation-mass work to promote knowledge of fire safety requirements for all enterprises,
respectively, are equal to K3 =9, K5 =5, K6 = 1.

Key words: Ranking, fire hazard indicators, fire risk level
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