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AHAJIN3 NMOXAPOB B PECIMYBJIMKE KA3AXCTAH
METOOLAMU MATEMATUYECKOWN CTATUCTUKU

PaccMOTpeHbl CTaTUCTUYeCKMe faHHble Mo noxapam, npounclienwmmM B Pecnybnuke KasaxcraH B ne-
pvog ¢ 2005 no 2016 rr. C NOMOLLbIO METOA0B MaTeMaTUYeCKoM CTaTUCTUKIA NPOBeAEH aHanm3 npo-
N3BOMCTBEHHbIX U ObITOBbLIX MOXAaPOB. YCTaHOBNEHO, YTO YMCIIO MOXAPOB 3a NOCiefHNe rofbl COKpa-
TUNOCh. BbISIBNEHbI TOYEYHAs W MHTEPBasbHAas OLIEHKM, KOTOPble BbICTYMAOT B KayecTBe KOHTPOSS
KPUTYECKMX MOKa3aTesen npu MOHUTOPUHIE U MPOrHO3MPOBaHNKM Ype3BblHanHbIX CUTyaumm. Pac-
CYUTaHbI CpefiHMe MHTepBanbHble 3HaYeHUs Ansa 16 pernoHoB PecnyOnmku KasaxcraH, No KOTOpbIM

nposeneH CpaBHI/ITeJ'IbeII;I aHanus3.
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BBepneHune

MunuMusays pUCKOB BO3HUKHOBEHHUS YPE3BIYANHBIX
cutyanuii (UC) 1 UX MOCIEICTBHIA SBISIETCS OJTHUM W3
BaXHBIX MPUOPUTETOB rocynapcTra. Jis aTux nemneit
peanu3yroTCs pa3IMYHbIC YIIPABICHUESCKUE PEIICHUS:
MOHUTOPUHT ¥ iporHo3upoBanue UC, moroToBka cui
U CPEICTB, 00yueHue HaceaeHus u ap. [1].

HemanoBaxHoe 3HaYeHHE ITPH YIIPABICHUH PUCKA-
Mu urpaet ananusz UC, npoucnienimx B mpeabayme
rojibel [2—6]. B HacTosee Bpems crienuaincTaMu B 00-
JacTH npeaynpexaeHus u muksuaanu YC npoBoasr-
Csl pa3jIYHbIC BB AHATN3A.

B HacTosmieii pabote aBTopaMu mpejiaracTcsi Ma-
TEMaTHYEeCKUN aHAJIN3 TTO’KaPOB, MpoucIIemux B Pec-
nyoimke Kazaxcran [7].

Iens n 3amaua wccrne0BaHus — aJianTanus Me-
TOJIOB MaTeMaTHYECKOTO aHATTN3a K OI[CHKE MOKapHOH
0e30MacHOCTH MYHHIIMIAIBbHBIX 00pa3oBaHuii Pec-
nyonuku Kazaxcran.

MeTtoponorus

MeTtonomoruaecko OCHOBOM NCCIEI0OBAHUS SIBIISI-
eTCsl TEOPHsI MaTeMaTUYECKON cTarucTuku. J{o HacTo-
simiero BpeMenu B PecnyOnuke Kaszaxcran He mpoBo-
JIMJTUCH UCCIICIOBAHMUS IO OIICHKE MOXKapHOU Oe3orac-
HOCTH C MPUMEHEHUEM DJIEMEHTOB MaTEeMaTH4EeCKOU

© Paumberos K. JK., Kycaunoe A. 5., 2018

cTatucTuku. OIHAKO pelieHre BOMPOCOB 10 MOBbIIIe-
HUIO YPOBHS MMOXKapHOW Oe30macHOCTH pernoHoB Pec-
nyonmkn Kazaxcran 6e3 1momoOHBIX McCiIeIOBaHMI He-
BO3MOJKHO.

B cBs13u ¢ 9THM BO3HUKIIA HEOOXOJMMOCTD B a/1all-
Talli¥ MU3BECTHBIX METOJIOB MAaTeMaTHYECKOM CTaTHC-
THKH K OLICHKE TIOKapHoii 6e3omacHocTy B PecniyOnuke
Kazaxcran. Mcmons3oBanue 21eMEHTOB MaTeMaTuye-
CKOH CTaTUCTHKH IIO3BOJIMIIO ITPOBECTH OLIEHKY TTOJKap-
HOH 6e3omacHocTH 1A 16 pernonos Pecryomuku Ka-
3aXCTaH, 4YeM U OMpPEAEISIETCS aKTyadbHOCTb HCCIE-
nosanus [8]. IIlpumeHeHne MEeTOJJ0B MaTeMaTu4ecKon
CTaTUCTUKU K OLICHKE MTOKapHOI 0€30MMacHOCTH HE00-
XOIMMO JUISI IPUHSITHS YIIPABICHYSCKUX PELICHUI 10
obecrieueHUI0 HEOOXOIMMOTO YPOBHS MOKapHOH Oe3-
OIMMACHOCTH PETMOHOB HAa OCHOBAHUU TPEICIbHBIX HH-
TepBaJbHBIX 3HAYCHUI.

ABTOpaMU MPOBE/ICH MaTEMATHYCSCKHUI aHAJIH3 ITPO-
M3BOJICTBEHHBIX U OBITOBBIX IT0YKAPOB, MPOUCIICAIINX
B Pecniy6inke Kazaxcran B mepuos ¢ 2005 o 2016 rr.
(puc. 1) [9].

CocraBruM BapHaIMOHHBIN PAI (T. €. pACTIOIOKHIM B
MOPSIIKE BO3PACTaHMS KOJIMUECTBO MOKAPOB) TCHEPATb-
HOI COBOKYITHOCTH 00beMOM 7 = 12 BBIOOPOK (IHCIO
noxapoB) [10]. {7151 HamMSAHOCTH pacipenesieHue Ko-
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=398,33 (i = 1,12) [14]. Onpeaenaum KOIUYECTBO MOTA-
JAHWUH 3HAYCHUIT YKCIIa T0XKAPOB B KAXKIBIH MOABIHTEP-
Ba (tabm. 1).

W3 tabn. 1 BuaHO, 4TO HAOOJIBIIIEE YUCIIO MTOKAPOB
MIPOMCXOANT B TIoAbIHTepBaje ot 14417,66 no 14815,99.

Hanee mo dopmynam n,/n, n,/n-h; (tae n, — 4ac-
TOTa JMEMEHTa BBIOOPKH X;) BBIYUCIHM OTHOCHTEIb-
HBIC YaCTOTHI ¥ TNIOTHOCTH OTHOCHUTEIBHBIX 4acToT [ 14]
(Tabm. 2). B mensx BU3yalbHOTO aHAIN3a MOJTyYeHHBIX
B TaOJI. 2 TaHHBIX IOCTPOCHA THCTOTPAMMa IIIOTHOCTH
OTHOCHUTEILHBIX 4acToT (puc. 3).

[To sMmEpIYecCKOMY 3aKOHY pacHpeeICHUs BEIOOP-
KH paccuuTacM HECMEUICHHYIO OICHKY TeHEepalbHON
cpenmHel COBOKYITHOCTH X, 10 (opmyie [14]:

1 &
Xy=— 2 nx, (1)
L

[Moncrasnsas 3Havenus tadin. 2 B popmyany (1), mo-
ayuuM x, = 16010. lanHHOE 3HAUCHHUE JOCTATOYHO BE-
JIMKO, HO B CBSI3M C TE€M YTO KOJMYECTBO IOXKAPOB B
pecmyOI1Ke COKpaIaeTcs, 3T0 3HAYCHUE CO BPEMEHEM
JIOJKHO yMeHbIIuThCs [13].

[arnee paccuntaeM CMEIIEHHYTO OIIEHKY TeHEpaTbHON
Jrcnepcud (BeIOopodHast rucrieperst D), HeCMEIIEHHYIO
JcTiepcHio (MCTIpaBlIeHHAs TUCTIEPCHST Sz) " cpeHee
KBaJpaTUYHOE OTKJIOHeHue G: D, = 2260986,1; §?=
=2466530,3 uc = 1571 [14].

JloBepHTeNbHBII HHTEPBAJ IJIsI OLICHKH C HaICIKHO-
cTbio P = 0,95 xonmmuectsa noxapos N, B mepuoz ¢ 2005
1o 2016 rr. Haxonum 1o dopmye [15]:

Xy—t—= <N, <X, +t— 2)

n V'

rae t — = & TOYHOCTH OLIEHKH;

n

t— 3HaueHue aprymenTa (hyukimu Jlarmaca O(7) [9].
W3 yenoswust (2) d(7) = 0,95 maxomgum, urto ¢ = 1,96.
Torma Tounocth onenku O = 890, u popmyna (2) mpu-

MCT BUA!
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Fig. 4. Comparative analysis of interval values for regions of Kazakhstan (2005-2016)
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CormacHO MOyYeHHBIM MHTEPBAJIbHBIM 3HAUYCHH-
sM (3) paccunTaeM cpeHre MHTEPBAIbLHBIC 3HAYCHUS
Jutst 16 pernonoB Pecnyonukn Kazaxcran:

945 < Ny < 1056. @)

ITo nomy4eHHBIM HHTEPBAIBLHBIM 3HAYEHUSIM (4) TIpO-
BEJIEM CPaBHUTENbHBIN aHaIu3 A1 16 pernonos Pec-
nyonuku Kazaxcras (puc. 4).

W3 puc. 4 BunHo, uro B Kaparanaunckoi, Bocrouno-
Kazaxcranckoit, [1aBnogapckoii, Kocranaiickoit u Asn-
MaTHHCKOW 00J1aCTSAX KOJMYECTBO IMOKAPOB B TIEPHOJL C
2005 o 2016 TT. BEIXOAMIIO 32 MPEAEIIBl PAaBOTo (KpH-
THYECKOT0) 3HaueHusI uHTepBaia (4). Ha ocHoBaHumn
ATOTO JIeaeM BBIBOJI, YTO OOCTAHOBKY C ITOKapaMu B
YKa3aHHBIX PETHOHAX MOXKHO OXapaKTepH30BaTh Kak
KPUTHYECKYTO.

B nensx obecrieueHus OnpeaeIeHHOTO YPOBHS 110~
JKapHOH 0e30MTaCHOCTH YIIOJTHOMOUYCHHBIM OpraHaM B
00J1aCcTH MOKAPHOH 0€3011aCHOCTH HEOOXOIIMO, KaK MH-
HUMYM, yAE€P>KUBATh KOJIMYECTBO IMOXKapPOB B IPAHULIAX
JIOBEPUTEIILHOTO MHTEpBaia (HO IIPH 3TOM OTHOCHUTHCS
K TaKOW CUTYyalllH, KaK K KpUTHUECKOH ), a KenaresbHee
BCEro — HHUXKeE MTPaBOX TPaHMIIbI IOBEPUTEILHOTO WH-
tepBaina [16]. s 3Toro He0OX0IMMO Ha MOCTOSTHHON

OCHOBE aHAJIU3UPOBATH U [TPOTHO3UPOBATH OOCTAHOBKY
¢ mokapamH, pa3pabarbiBaTh U PEan30BbIBATH COOT-
BETCTBYIOIIHE YIIPABICHYSCKHE PEILICHHUS, & TAKIKE 110-
BBIIIATH KyJIbTYypy Oe30omacHoCcTH oOmectsa [17, 18].

BbiBOAbI

Maremarudeckuii aHan3 NOKapHOI 6€30MacHOCTH
B pernonax Pecny6nmku Kasaxcran nmokasai, 9To B 5
pernonax pecnyonukn (Kaparanauackoit, Boctouno-
Kazaxcranckoit, [TaBnogapckoii, Kocranaiickoii u Anima-
TUHCKOHW 00J1aCTSAX) YPOBEHB MOXKAPHOU 0€30MaCHOCTH
Xy’Ke cpeHepecITy OIMKaHCKOTO IToKa3ares. B cBs3u ¢
STHM MECTHBIM HCIIOJTHUATEIHFHBIM OpraHaM U YIIOIHO-
MOYCHHBIM OpTraHaM B 00JIacTH OKapHOH Oe301acHo-
CTH yKa3aHHBIX PETHOHOB HEOOXOIMMO YCHIIUTH padoTy
T10 peajM3aliy YIPaBICHISCKUX PEIICHUH 10 MHHIMH-
3aIMK MTO)KAPHON OMACHOCTH JI0 TPAHMI] JOBEPHUTEIIb-
HOro uHTepBasa [19].

[IpetoskeHHBIH MOX0 K OLEHKE YPOBHS MOXap-
HOH 6€30M1aCHOCTH 11eJIeCO00Pa3HO UCIIOIb30BATh IPU
IIPOEKTUPOBAHUM IIPOTUBOIOXKAPHBIX IOAPA3AEICHUM
[20] u BbLACIIEHNHN CPENICTB HA peaTU3alUi0 MEPOIIPH-
STHI 110 CHIDKCHUIO [TOYKAPHBIX PUCKOB Ha COOTBETCT-
BYIOILIUX TEPPUTOPHUSIX.
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ABSTRACT

Aims. The aim and objective of the study is to adapt the methods of mathematical analysis to the as-
sessment of fire safety of municipal entities of the Republic of Kazakhstan.

Methods. The methodological basis of the study is the theory of mathematical statistics. Up to date,
the fire safety assessment by means of mathematical statistics has not been carried out in the Republic
of Kazakhstan.

It is impossible to solve the problem of increasing the level of fire safety in the regions of the Re-
public of Kazakhstan without such studies. Therefore, there is a need to adapt the known methods of
mathematical statistics of fire safety in the Republic of Kazakhstan, to carry out such an assessment,
which makes it possible to characterize security for 16 regions of the Republic of Kazakhstan that
determines the relevance of the study. Applying the methodology of mathematical statistics of fire
safety is necessary for making managerial decisions to ensure the necessary level of fire safety of
regions on the basis of limit interval values.

Results. A sequential mathematical analysis of fire safety in the republic was carried out. On the basis
of the results of the study, limit interval values of fire safety for 16 regions of the Republic of Kazakh-
stan are justified. According to the results of the analysis, it is determined that the interval values of
fires for the regions of the republic are 945 < Ny, < 1056, in Karaganda, East Kazakhstan, Pavlodar,
Kostanay and Almaty regions, the number of fires in the period from 2005 to 2016 were beyond
the limits of the right value of the interval. In this connection, the situation with fires was worse in
these regions than in the republic.
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Field of application of scientific results. The obtained results can be used by both local executive
and authorized bodies in the field of fire safety when developing appropriate management solutions to
reduce the fire risk, as well as when developing a fire fighting service.

Conclusion. The conducted mathematical analysis of fire safety in the regions of the Republic of
Kazakhstan has shown that in the five regions of the republic (Karaganda, East Kazakhstan, Pavlodar,
Kostanay and Almaty regions) between 2005 and 2016, the level of fire safety was worse than
the average republican rate. In this connection, work on implementation of management decisions to
minimize fire danger to the boundaries of the confidence interval should be strengthened in the local
executive bodies and authorized bodies in the field of fire safety of these regions.

The proposed approach to assessing fire safety levels is advisable to use in the design of fire
departments and allocation of funds for the implementation of activities to reduce fire risks in the re-
levant territories.

Keywords: mathematical statistics; emergency situation; fire; emergencies monitoring; emergencies
prediction; empirical law of sample distribution.
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npegnaraet Bawemy BHUMaHUIO

YyebHoe nocobue

XonuwesHukos B. B.
B. B. XoAWEBHHKOB KOPOHb"leH KO ﬂ- A.
A T Napaduenns Mapcérerko A. IM.
IBAKYALUMA 3PUTENEH SBAKYAL'.MH 3PMTE"EI:4
zg::,gf;;'gg2;3;5,1‘:;';;;;"““5” N3 CNOPTUBHO-3PEJINLLHBIX COOPY>XXEHWA
BHYTPEHHETO TPAHCIIOPTA C NCIOJIb3OBAHUEM BHYTPEHHEIO
YYHEGHOE NOCOGHE TPAH Cn O PTA

M. : Uag-so “MOXKHAYKA”, 2016. — 88 c.

BrepBble B NpakTvKe apXUTEKTYPHO-CTPOUTENBHOrO NpenoAaBaHns
paccMoTpeHa METOAONOMMA yyeTa BaXHeMLIEro gyHKLUUOHaNsLHoro
npouecca — ABWKEHUS IOACKNX MOTOKOB C UCMONb30BaHeM

3cKanaTopoB v MG TOBBIX YCTAHOBOK MPU PasnMyHbIX pexuMax
3KCMMyaTaLyM 3AaHNIA, BKIOYas YpessblualiHyio cUTyaLmio noxapa,
" Ha NpuMepe pearnbHoro 06beKTa ¢ GomnbLIMM KONMYECTBOM
HaXofAWMXCS B HeM NniogeN.
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