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ABTOMATU3NPOBAHHAA MHOOPMALIMOHHAA
CUCTEMA CBA3UN U YINPABJIEHA NMOXXAPHO-
CNMACATEJIbHbIMW NOAPA3OEJIEHUAMW

MpennoxeHa QyHKLUMOHaNbHas CTPYKTypa 1 Ha ee OCHOBe pa3paboTaHa aBTOMAaTM3MPOBaHHAs MH-
popMaLMOHHasa Cc1CTeMa CBA3W M YMpPaBNeHNs NOXapHO-CrnacaTeNbHbIMWU NOAPA3AENeHUAMU NPU
TyLWeHWW KPYMNHbIX NMOXapoB. PaccMoTpeHa cneundurika NpUMeHeHNs MOAYSIbHOW TeXHOMNOrM npum
POpPMUPOBAHUM aNrOPUTMMUHECKOWN COCTaBANIOLLEN CTPYKTYpPbl MHPOPMALMOHHOM crncTembl. Cchopmu-
poBaHa 1 anpobrpoBaHa B Bue Nporpammbl Ans SBM cOBOKYMHOCTb Tpex MHMOPMAaLMOHHO-aHanu-
TMYeCKMX Modynen MHMOPMAaLIMOHHOW CUCTEMbI: MOAYMb LOKYMEHTaLMW MO OpraHu3aumm CBA3N 1
yrnpaBneHus; Mofynib aBTOMaTU3MPOBAHHOIO (POPMMPOBAHMS CXeM MO OpraHM3aLun CBA3M; MOAY b
LVCTaHUMOHHOIO MOHUTOPWHIA COCTOSIHMSA MoXapa Ha 0ObekTe 3almTbl. [ocTaBieHa 1 aHanuTUYecku
peLleHa 3afa4a PaHXMPOBaHNMA 3afa4y ynpasneHVs B MH(MOPMAaLMOHHOM CUCTeME; NPeAIoXKeHbl anro-
PUTMbI 1 METOAMKA YNOPALOYMBaHNS B NOPAAKE NPeANnoYTUTENbHOCTM ANs NPakTU4eckon peanmnsa-
LMK 3334 ynpasreHrsa B paccMaTprBaemon cucteme. CaenaHbl BbIBOAbI MO AalIbHENLLEMY Pa3BUTUIO
N COBEPLUEHCTBOBAHMIO MHPOPMALMOHHOW CUCTEMbI B HaCTW MOBbLILLIEHNA aanTUBHOCTU K CTUAM
yNpaBneHns LOMKHOCTHBIX VL, NPW TYLUEHUM KPYMHbIX MOXapoB.

Knio4yeBble cnoBa: I/IHq)OpMaLI,I/IOHHaﬂ cancTemMa, MH¢)OpMaHMOHHbIe MOy AaHHbIX; q.)yHKLI,l/IOHaJ'Ib-
Had CTPYKTypa CMCTEMbI YyNpaBJieHWNA; anropuTMbl PaHXNPOBaHKA I/IHCbOpMaLI,I/IOHHbIX OaHHbIX; Crne-
LI,I/Iq)I/IKa OpraHn3aunm CB4A3n 1 ynpaBneHnd,; TylleHne no>XXapos.
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BBe,U,eHVIe KPYIHBIX ITOXAapoOB, H606XOZ[I/IMO TakKe 00eCIEeUnTh
CBOCBPCMCHHOCTD ITOJIYUCHUS U OIICPATUBHOCTDH 06pa—

Mrudopmanmonsoe conpoBokaeHNe B 3HAYUTENLHON
00TKku nHpopManuu. J{Js BBITOTHEHHS TaHHBIX TPebo-

CTENEHH CHOCOOCTBYET YIy4LIEHHIO IPOIECcCa YIIPaB-

JICHHS ¥ B3aUMOJICHCTBHS ITOKAPHO-CIIACATEIIHHBIX TTOJI-
pasielieHuil TIpHU BBITIOJHEHUH OIEPATUBHO-TAKTHYC-
ckux neiicteuii [1-3]. OgHAaKO W30BITOYHOCTH M MIPO-
THBOPEYHMBOCTh MH(OPMAIIUU 3a4acTy HMPHUBOJIUT K
CHIDKCHHUIO OTIEPATUBHOCTH NPUHSATHSA perienuit. C yue-
TOM psiJia TpeOOBaHUH, TPEIBSBISICMbBIX K HH(POPMALIH-
OHHOMY OOECIICUCHUIO PYKOBOJIUTENICH OMEepaTHBHBIX
CIy0, TAKUX KaK ITOJIHOTA, 00bEKTUBHOCTh, ONTHUMAITb-
HOCTh M JIOCTOBEPHOCTHh MH(OPMAIUU TIPU TYIICHUU

BaHWH MOYKET OBITh MCITOJb30BaHA aBTOMATH3UPOBAH-
Has cucrema yrnpasneHus (nanee — ACY) [4].

Ha coBpemennom stane passutus ACY 11s uX mnpo-
EKTHPOBAHMUS U MPAKTUIECKOH pean3anny BHIOpaH Je-
KOMITO3UIIOHHBIH ITOIX0/T, TO3BOJISIOLINI MTPEICTABUTH
CHCTEMY B BHJE COBOKYITHOCTH IIOJCHCTEM — MOY-
neit. [Tpu TyleHUH KPYITHBIX MTOKAapPOB, B YCIOBUSIX HH-
(hOPMAITHOHHOTO KPU3HCa, CBI3aHHOTO B MIEPBYIO OYe-
penb ¢ U30BITOYHOCTRIO U TPOTHBOPEYHUBOCTHIO MMOCTY-
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naromeil nHpopMaIuy, CUCTEMa YIIPABICHUS MOXET

COCTOSITh U3 KOHEYHOTO YHCIIa MOIYIICH C BO3MOXKHO-

CTBIO CTPYKTYPUPOBAHHS HHPOPMALMOHHBIX PECYPCOB,

IyTeM PAHKUPOBAHMS UX IO MIPEATIOYTCHHIO YIIPABICH-

YECKHUX 3a/1au.

Crienpuka yrpaBiieHust ICHCTBUAMHE T10 TYIICHHUIO
KPYITHBIX I0)KaPOB MO3BOJISIET MIPEIIOJIOKHTh, YTO JIJIS
s dexrrBHOrO PyHKIIOHUPOoBaHMsI ACY HE0OX0AMMO
U JIOCTaTOYHO BHEAPUTD B PyHKIIMOHATIBHYIO CTPYKTY-
Py CHCTEMBI TPH OCHOBHBIX MOIYJIS:

e  MOJYJIb HCIIOJHUTEIILHON TOKYMCHTAIMH, OTPaxkKa-
FOIINH X0/ pealin3aiyy IeHCTBUH 110 TYIIEHHUTO 110~
JKapoB U [IPUHATHIE yIIpaBIeHYECKUE pelieHus [4];

e  MOJIYJIb OpPraHM3aINI B3aMOICHCTBUS, CBSI3H 1 OTI0-
BEILICHUSI YYACTHUKOB TYIICHUS TI0XKAPa O MPUHSATHIX
PEIICHHSX U CTICHU(IKE UX UCTIOTHEHNUS, a TAKKE O
co0moieHuu Mep 0€30MacHOCTH IPU peau3aluu
OTIEPAaTUBHO-TAKTUYECKHUX AeHCTBUH [3];

[ MOAYJb JUCTAHIUOHHOT'O MOHUTOPUHI'A COCTOAHUSA
no)kKapa, IMO3BOJIIOIINI B YIOOHOM JIJIsI BOCIIPH-
ATUA BUAC NPEACTABUTHL NOJLDKHOCTHBIM JIMIIAM Ha
noKape pe3yJabTaTbl MOHUTOPHHTA OCHOBHEIX T1a-
pamMeTpoB onepaTUBHONH OOCTaHOBKH [2].

TakuM 00pa3oM, eI HACTOSINEH CTaThH SBIISICT-
Csl COBEpIICHCTBOBaHUE MH(OPMALIMOHHOTO obecrede-
HUSI PYKOBOIMTENEH OTIEPaTUBHBIX CITYXKO TPH TyIIIe-
HHUM KPYITHBIX [T0)KapOB HA OCHOBE CTPYKTYPUPOBAHUS
HH(OPMAIHHY B TIOPSIKE €€ MPEAIOYTHTEIBHOCTH JIIS
MIPaKTUYECKON peaau3alni.

st mocTHKEHMsI IOCTABICHHOH e HE0O0XO0IH-
MO PCHINTHL ABC B3aUMOYBA3aHHBIC 3aJa4U, @ UMCHHO!
1) pa3paboTka MOIEITIH paHKUPOBAHUS HH(POPMAIIHOH-
HbIX 3a/1a4 YIIPaBJICHU B OPSAAKE NPEANIOITUTCIIBHO-
CTH JUTS TPAKTUIECKON pean3anny; 2) BHEIPESHUE MO-
JIeJIU B BUJIE METOJA B CTPYKTYPY aBTOMAaTU3UPOBAHHON
MHPOPMAIIOHHOHN CHCTEMBI CBSI3U U YIIPABICHHUS I10-
JKapHO-CIiacaTeJIbHbIMU OAPA3ACICHUAMU IIPU TYIIC-
HUU KPYITHBIX TTOKAPOB.

KoHuenTtyanbHasa moaenb ACY

B ocHoBe koH1entyansHoii Mofenu ACY HaxonuT-
CsI MOZTYITBHASI CTPYKTYPa, CXeMaTHIHO H300pasKeHHAs HA
puc. 1. C yuetom TpeOOBaHUH, IPEbIBIAEMBIX K yIIPaB-
JICHUIO TIPH TYIICHUH KPYIHBIX ITOKapoB, U (PyHKIIHO-
HAJIBHOTO HATIOJHEHHUSI CUCTEMBI YIIPABICHUS B CTPYK-
TypEe CUCTEMEI TIPEIICTaBIeH HaOOP, COCTOSIIIIA U3 TPeX
UHGOPMAIIMOHHBIX MOJTYJICH.

Ilepgviii M0Oynb TIO3BOJSET TONYYUTH OBICTPHII
JocTyn K 0a3e HOpPMaTHBHO-NPaBOBON HH(OpPMALIUU
(henepanbHOTO M MECTHOTO YpoBHs. J{ist ymoOcTBa pa-
OOTBI TOMKHOCTHBIX JIUI] CUCTEMBbI yIIPABJICHHUS HA TIO-
JKape IMpeaycMaTpuBaeTcs BO3MOXKHOCTb HaBUIALUU
IO MOJIHBIM TEKCTaM JIOKYMEHTOB, a TAaK)Ke ONepaTHB-
HBII MPOCMOTP AHHOTAIMN JOKYMEHTOB M 3aMETOK,
CCNaHHBIX JTODKHOCTHBIMU JIUI[AMH paHee.

ABTOMATH3UPOBaHHASA
uHpopManoOHHas
CUCTEMA CBS3H U YIIPaBJICHUsS

Communication
and control automated
information system

)

Monayus 1 Monyias 2 Monyas 3
baza ABToOMaruzanus MoHuTopuHT
HOPMAaTHBHO- CXeM, CTPYKTYp U COCTOSIHUS
MIPaBOBOIt QITOPUTMOB CBSI3H nokapa
nadopmanuu
Module 1 Module 2 Module 3
Legal Automation of Fire
information patterns, structures status
database and communication monitoring
algorithms

A T A
Monyib paHKUPOBAHUS
HHGOPMALMOHHBIX 32a4:

— OIIEHOYHEIE TTOKA3aTelH;
— kK03 PUIIHEHTHI BaXKHOCTH;

— (yHKIMS paHmKUpOBAHUS

Information tasks ranking
module:

— estimated figures;
— importance factors;
— ranking function

Puc. 1. CtpykTypa aBTOMaTH3UPOBAHHOIN CUCTEMBI CBSI3H U YIIPaB-
JICHUS TIPH TYIICHUH KPYITHBIX T0XKaPOB

Fig. 1. The structure of the automated communication and control
system when extinguishing large fires

Bmopoti mooyns ipeHa3HAYCH ISl aBTOMATU3UPO-
BAHHOTO (POPMHUPOBAHMS CXEM, CTPYKTYP U aJITOPUTMOB
CBSI3H, B COOTBETCTBHUH C KOTOPBIMH MOYKHO HAMTYYIINM
00pa3oM opraHn30BaTh (DYHKIIMOHUPOBAHUE U B3aUMO-
JCHCTBUE CUIT U CPEJICTB TOXKAPHO-CIIACATEIBHBIX O]~
paznenenuil. B kauecTBe JOMOIHUTENBHOTO 3JIEMEHTA
B TaHHOM MOAYJIC TPEACTABJICHBI IIJIAHBI U CXEMbI OI10-
BCHICHUS JIMIHOI'O COCTaBa NNPpU TYHICHUH ITOXKAPOB Ha
M0)KaPOB3PHIBOOIIACHBIX 00BEKTaX.

Tpemuii moOynb obecrieunBaeT B3aMMOICHCTBUE C
CHCTEMaMU MOHUTOPHHIA COCTOSHHS Mokapa. B kaue-
CTBE HCTOYHMUKOB MH(OPMAITH TP MOHUTOPUHTE BBI-
CTYNaT MH()OPMAIMOHHBIE KOMIOHEHTHI aBTOMATH-
YEeCKHUX CHCTEM OOHAPYKECHUS MoXKapa, CUCTEM OITOBE-
LICHUSI ¥ YIIPABJICHUS BaKyallUeH IPH M0XkKape, CUCTEM
BU3YaJIbHOTO KOHTPOJIS M OIICPYKKHU YIIPABIICHUSI, B TOM
YHCJIC CUCTEM IOICPKKU IIPUHSTHUS PEIICHHH.

AmnpoOaryst IpeIoKeHHOM CTPYKTYpBl aBTOMATH-
3MPOBAHHOI CUCTEMBI CBSA3H U YIPaBJIEHUS [IPOBOAU-
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JIach C MCTOJIb30BaHMEM TporpamMmbl At OBM [3] B
IpoIiecce MOATOTOBKH CIICIIHAIICTOB ISl IPOTHUBOIIO-
JKapHO# ¢y xObI [5—8]. Pe3ynbrarsl anpobanuu moka-
3aITH, 9T0 MH()OPMANOHHO-aHATUTHIECKAst COCTABIIS-
I0MIasI CTPYKTYPBI CHCTEMBI HY)K/IA€TCSI B COBEPIICHCT-
BOBaHHU B YaCTH CTPYKTYPHUPOBAHUS HH(POPMAIIMOHHBIX
PECypCOB CUCTEMBI, JIJIsl 4E€T0 HeoOXoanMa pa3zpadboTka
Y BHEJPEHUE B CTPYKTYPY CUCTEMbI MOZAEIH PAHKUPO-
BaHMs HH(OOPMAIIMOHHBIX 3a/1a4 YIIPABICHHS.

Pa3paboTka mopenu paHXupoBaHus
3apay ynpasneHus s ACY

[Toaxop! K MOCTPOCHHIO CTPYKTYP HH(POPMAITHOH-
HBIX PECYPCOB B 00IIIeH CBOCH COBOKYITHOCTH CBOJSTCSI
K ITAPHOMY CPAaBHEHUIO 3a1a4 YIIPABICHHUS B IEJIAX IO~
CTPOCHUS JOMHHAHTHOW CTPYKTYPBI WK K€ K YIOPS-
JOYMBAHHIO 33129 C UCTIOIB30BAHUEM METOIOB PAHKH-
POBaHHS Ha OCHOBE IIPEIICTABICHUN 00 UX MPEAIIOYTH-
TenpHOCTH. VcX0ms U3 comeprkaTenbHON TIO0CTaHOBKU
3aJa4i CTPYKTypUPOBAHUS HH()OPMALIMOHHBIX pECyp-
coB B ACY nepBblif TOAX0A K HOCTPOEHUIO CTPYKTYPbI
UH()OPMAIMOHHBIX PECYpPCOB HE YJOBIETBOPSIET Tpe-
00BaHMAM ONEPATUBHOCTHU MPUHATHS PELICHU HA 110-
xKape.

B pabore [9] BEIIBUHYTA 1 A0Ka3aHA THIIOTE3a O
TOM, YTO B Ka4€CTBE OCHOBBI /151 pa3zpadborku ACY mo-
JKCT BBICTYIIATh KOJIMYECTBCHHBIN IoAXoa K OITMCaHUIO
poOIEMHBIX CUTYaIlNil, CBI3aHHBIX C BEIOOPOM 3a/1a4d
0 TIPEATIOYTECHHIO.

s pamxupoBaHust HHYOPMATHOHHBIX PECypCOB
MpeUIaraeTcsl MHOTOMIapaMeTpuIeckass MaTeMarnye-
ckast mozenb [9, 10], Bkirovaroras B ce0st:

e MHO)KECTBO BApUAHTOB 33J1a¥ yIPABICHHUS:

xleX, i=1,2,...,n n=2;
e Ha0Op OIEHOYHBIX TAPAMETPOB 3a]1a4 YIIPABICHHSI:
E;eE s=1,2,....m m2>2,

e MHOXCCTBO KOMINJICKCHBIX OLCHOK 3aJda4 yIipaB-
JICHUA:

E(X) = E\(X) x Ex(X) x ... x E,(X),

rae £,(X) — obmacTp 10Ty CTUMBIX 3HAYCHUH BapHaH-
ToB X' € X 110 napamerpy £;
E(x") = (El(xi), Ez(xi), . Em(xi)) — KOMIIJIEKCHAsI
OIICHKA BapHaHTa X';
Es(x[) — OIIGHKA BAPHAHTA X' [0 MapameTpy E.
OyHKIWs 1151 pAaHKUPOBAHUS 3a[a4 YIPABICHUS
M0 MPEJNOYTCHUIO PEeaTu3yeTcss Ha OCHOBE aJJIMTHB-
Hoii (pynkimu [11-14], Bkrouaromieid B ce0s Bce ore-
HOYHBIE TAPAMETPHI C YUETOM HX BaXKHOCTH:

F = iwi'Ew (D

i=1

m
rae o, — “Bec” i-ro napamerpa £; Z o; =1;
i=1

m— o0111ee KOMNIECTBO OIIEHOYHBIX ITaPaMETPOB.
BecoBbre k03(hGHUIMEHTH! ®; U KaXkI0H KOMIIO-
HEHTBI BEIYUCIIAIOTCS 1O (hopMyiam:
e CHOMEpOM i€ [ :

1+26ij
=1 Vel 2
0‘)1 a(1+b)’ ] € B> ()

e CHOMEpoMj € Iy

a-2.0;
mjzm, Viel,, 3)
rae /, — MHOXECTBO HOMEPOB i OLEHOYHBIX II0Ka3a-

TEJeH;

Iz — MHOXECTBO HOMEPOB j OLCHOUHBIX MOKa3a-

Teneu;

6;,— HOpMHPOBaHHasI LIKAJIA IPEBOCXO/ICTBA B BaX-

HOCTH ITOKA3aTelsi ¢ HOMEPOM i HaJl TIOKa3aTeeM

C HOMEPOM J;

@ — KOJIMYECTBO OLICHOYHBIX [TOKa3aresei ¢ Home-

pamu i;

b — KOTMUECTBO OIICHOYHBIX [TOKA3aTENCH ¢ HOMe-

pamu j;

m=a+b.

PamxupoBanue B Mopsjke NPeANOYTUTEIbHOCTH
OCYIIECTBIISETCS METOJIOM, BKJIIOYAIOIIUM B cebs clie-
JYIOLIME 3TaMbL:

1) ¢opMupoBaHHEe KOMIUIEKCHBIX OLIGHOK 3a]au
YIpaBJICHHUS U BBISBICHUE BAKHOCTHU OLIEHOYHBIX TIO-
KazareJiel C HCI0JIb30BaHUEM HOPMUPOBAHHOM HIKAJTBI
Ba)XHOCTH;

2) Uit KaKJI0M 3a7a4u YIIPaBJICHUS OIpE/IeIICHNE
3Ha4eHust PyHKIMH (1) C yIeTOM TOTO, UTO JUIS KX IOTO
OIICHOYHOTO TIoKa3aress mo ¢popmynam (2) u (3) onpe-
JeneHbl K03 QUIEHTH BAKHOCTH;

3) BBIOOD 3a/1au YHPABICHUS B MOPSIKE UX Mpea-
MOYTUTEIBHOCTH ISl MIPAKTHUYECKON pean3aiuu Mo

hopmyie
C(X)carg meg(F(x). %)

COBOKYITHOCTB MPETIOKEHHBIX ATAIOB peaIn3aIliH
METO/a MO3BOJISICT C UCITOIL30BAHMEM MUHHMAILHOIO
KOJIMYECTBA BBIYMCIIUTENBHBIX ONEpaIfii MOCTPOUTh
CTPYKTYpY UH(POPMAIMOHHBIX PECYPCOB B aBTOMATH-
3UPOBAHHOW CUCTEME CBSI3U U YIIPABJICHUS, a TAKXKE T10-
JTYYUTh PE3YJBTAThl, KOTOPBIC XOPOIIIO COITIACYIOTCS C
pe3ylibTaTaMu HCIIOJIB30BAaHUSI MHOTONapaMeTpHrye-
CKOW MOJICJIH TIPH YIIPABJICHUH B UPE3BbIYAHBIX CUTY-
anusx [ 15-20]. OgHako CTOUT OTMETHUTH, YTO OJTHUM W3
MEePCICKTUBHBIX HANpaBICHUI COBEPIICHCTBOBAHUS
HHGPOPMAIIMOHHON CUCTEMBI SIBJISICTCS YUET CHCTEMBI
MPEANOYTEHUH JOKHOCTHBIX JIMI[ — IT0JIb30BaTelei
CUCTEMBI. DTO CIYKUT MOOYAUTEILHBIM MOTUBOM JUJIsI
BHEAPEHUS B CTPYKTYPY CUCTEMBI KaK OJJHOTO U3 HE0O-
XOJMMBIX KOMIIOHEHTOB 0a3bl JaHHBIX ¢ KOd(duimeHTa-
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MU BaXKHOCTH ITapaMETPOB paHKUPOBAHUS 3aJ1a4 yIIpaB-
JICHU.
BbiBOAbI

B pabote ams pemeHus 3a1adu, COCTOSIICH B co-
BEPIICHCTBOBAHUY MH(OPMATHOHHOTO 00ECIICYEeHHUS Py-
KOBOAMTEIEH ONEepaTHBHBIX CIYXO MpH TYMICHUH
KPYIHBIX I10KapOB, pa3paboTaHa MOJIEb U METON CTPYK-
TYpUpPOBaHU HHPOPMAMOHHBIX pecypcoB ACY B 1mo-
PpsAKe IPEANIOYTUTENLHOCTH AJIs IPAKTUUECKON peaiu-
3aLUH.

1. Pa3paboTaHa cTpyKTypa aBTOMAaTH3UPOBAHHOMN
CHCTEMBI YIIPABICHUS ICHCTBUSMH 10 TYLICHUIO KPYTI-

HBIX [TOKaPOB, IIPEICTABIIIONIAS COO0H COBOKYITHOCTh
TpeX WHPOPMAITHOHHBIX MOTYJICH.

2. Inst ctpykrypupoBanus napopmanuu B ACY Ha
OCHOBE PaH)XMPOBAHUS 3334 YIIPaBJICHUS B NOPSAKE
PEAIOUYTUTENBHOCTH [Tl IPAKTUYECKON pean3auun
pemeHus pazpaboraHa WH(GOPMAIMOHHO-aHATUTHYC-
CKast MOJIEIIb U METO.

Kommieke noiryueHHbIX pe3yIbTaToB O3BOMISET CO-
KpaTUTb BpeMs Ha IIPUHATHE YIIPABICHUECKOIO pelLie-
HUS P TYIIEHU U KPYTTHBIX [TOKAPOB M TEM CaAMbIM I10-
BBICUTDH Ka4CCTBO YIIPABJICHU OIEPATUBHBIMU ITOJAPA3-
JIEJIEHUSAMU T10’KapHOU OXpPaHbl.

CIMUCOK JINTEPATYPbI

1. Tepebnes B. B., Cemenos A. O., Tapaxanos /[. B. TeopeTnueckne OCHOBBI IPUHSITUS PEIICHUNA PH
yIpaBJIeHUH CUIaMHU U cpecTBaMu Ha rtoxkape // Tloskapos3pbiBoGesonacnocts / Fire and Explosion

Safety. —2012. — T. 21, Ne 10. — C. 14-17.

2. Bakanos M. O., Tapaxanos /. B., Anxyounos M. B. Monenns MOHUTOPUHTA [T OTIEPATHBHOTO YIIPaB-
JIEHUS [IPY JTMKBUIALMH [10KAPOB M YPE3BbIYaiHbIX cuTyaluil // MonuTopunr. Hayka v TEXHOJIOTUH.

—2017. — Ne 3(32). — C. 77-80.

3. Imaokos C. B., Konbauios M. A., Boakog A. B. CoBeprieHCTBOBaHIE HH(OPMAIIMOHHOTO COTIPOBOXKIC-
HUSI pyKOBOAMTEIICH JIEKYPHBIX CMEH IIPU CpabaThIBAHUK CHCTEM aBTOMATHYECKOTO BBI30BA MOXKAp-
HBIX [IOJpa3IeNeHuii // AKTyasbHbIE BOIPOCH COBEPLICHCTBOBAHHS HHKEHEPHBIX CUCTEM 00€CTICUEHUSI
MOXKapHOH Oe301macHoCTH 00BEKTOB : Marepuaisl [V Beepoceniickoit HayqHO-TIpaKTHYECKOW KOH(e-
peHLuH, mocBseHHoi "oy rpasknanckoit 000poHbl. — VBaHOBO : MIBaHOBCKast IOKapHO-CIIacaTelb-
Has akagemus I'TIC MYC Poccun, 2017. — C. 38-41.

4. Tepebnes B. B., Cemenos A. O., Cuupnos B. A., Tapaxanos J]. B. AHan3 ¥ OAEP)KKa PELISHUH IPH
TYLIEHUH KPYNHBIX 10xkapoB // TloxaposspeiBobesonacuocts / Fire and Explosion Safety. — 2010.

—T.19, Ne 9. — C. 51-57.

5. Manvuii Y. A., [lomemkuna O. B., Epmunog A. B. Metoibl pa3BuTHsi TpO(hecCHOHATBHO 3HAYUMBbIX Ka-
4ecTB y Kypcantos Byza MUC Poccun ¢ mpumenennem nporpaMmuoro odecreuenust // CoBpeMeHHbIE
HayKOEMKHe TeXHOJIoruH. PernonanbHoe mpunoxenne. — 2016. — Ne 1(45). — C. 144-149.

6. Epmunos A. B. Jlenoast urpa Kak MeToJ] B KOMIUIEKCHOM (DOPMHUPOBAHUH JIMYHOCTHBIX KaYECTB KypCaH-
ToB By30B MUC Poccun // Alma mater (BecTHuk Bbiciueid mkosibr). — 2015, — Ne 12.—C. 106-109.

7. Epmunos A. B., Jlopmuoonmos A. B. ®opmupoBanue mpodecCHOHAIBHO 3HAYMMBIX JIMYHOCTHBIX Ka-
yecTB KypcanToB By30B MUC Poccun Ha ocHOBe anropuTma JeHCTBUN PYKOBOIUTENS TYIICHHUS IO-
skapa // JIMCTaHIMOHHOE U BUPTYyasibHOe 00yuenue. — 2017. — Ne 2(116). — C. 102-110.

8. Epmunos A. B. Mopeinb GopMupoBaHus IpoPpecCHOHATBHO 3HAYMMBIX JINYHOCTHBIX KAYECTB KypCaH-
TOB Ha 3aHATHAX 10 nuciuiumHe “TloxkapHas TakThka” B y4eOHBIX M criacaTeiabHbIX HeHTpax MUC
Poccun // BecTHrk BiaqumMupckoro rocy1apCTBEHHOTO YHUBEPCUTETA UM. AJiekcanapa [ puropbesrya
n Huxonas ['puropreBrda CroneroBsix. Cepus: [lemarornueckne u icuxoiornaeckue Hayk. — 2015.

— Ne 20(39). — C. 60-68.

9. Tononvckuii H. I'., Tapakanos J]. B. AMTOpUTM paH>XHPOBaHU YIPABICHICCKHX 33129 B CUCTEME TO/I-
JIEPKKU [IPUHATHUS PELIEHUH 10 JMKBUIALUMHU Ype3BblUaliHbIX cuTyauuil // Texnonoruu TexHochep-

Ho¥M 6e3omacHocTH. — 2014, — Ne 2(54). — 7 c.

10. Cemenog A. O., Jlabymun A. H., Tapaxarog /]. B. MeToauka onpeaeneHus oKazaTeJIe IpeImOYTHTETb-
HOCTH BapHaHTOB JACHCTBHH 110 JIMKBU/IAIINH YPE3BBIYAHBIX CUTYAIM HA OTEHINAIBHO OTTACHBIX 00b-
exkrax // BectHuk MBaHOBCKOIO rOCYIapCTBEHHOIO DHEPrETUYECKOro yHuUBepcuteTa. — 2012, —

Ne3. —C.51-54.

11. Shikhalev D., Khabibulin R., Wagoum A. U. K. Development of a safest routing algorithm for evacua-
tion simulation in case of fire // Proceedings of the 6™ International Conference on Agents and Artificial
Intelligence. — 2014. — P. 685-690. DOI: 10.5220/0004919706850690.

12. Shikhalev D., Khabibulin R., Kemloh U., Gudin S. Evacuation simulation under different conditions
using a safest path routing algorithm // Proceedings of the 18™ International Conference on Enterprise
Information Systems. — 2016. — P. 62-69. DOIL: 10.5220/0005834800620069.

MOXXAPOB3PbIBOBE3OMACHOCTb / FIRE AND EXPLOSION SAFETY 2018 TOM 27 Ne 2-3 m



- MATEMATUYECKOE MOAEAMPOBAHUE, YNCAEHHBIE METOABI U KOMNAEKCbI MPOTPAMM

13.

14.

15.

16.

17.

18.

19.

20.

Gudin S., Khabibulin R., Shikhalev D. Searching the optimal combination of fire risks reducing measures
at oil and gas processing facilities with the use of genetic algorithm // Proceedings of 9" International
Conference on Agents and Artificial Intelligence. —2017.— P. 489-496. DOI: 10.5220,/0006188904890496.
Shikhalev D., Khabibulin R., Kemloh U., Gudin S. Development of escape route system for emergency
evacuation management based on computer simulation // Enterprise Information Systems. ICEIS
2016. Lecture Notes in Business Information Processing / Hammoudi S., Maciaszek L., Missikoff M.,
Camp O., CordeiroJ. (eds.). —2017.—Vol. 291.—P. 122-139.DOI: 10.1007,/978-3-319-62386-3 6.
Tiejun Cheng, Fengping Wu, Yanping Chen. A group decision making methodology for emergency deci-
sion // International Journal of Computer Science Issues (IJCSI). — January 2013.— Vol. 10. —Issue 1,
No. 3. —P. 151-157.

Minkin D. Yu., Sineshchuk Yu. I, Terekhin S. N., Yusherov K. S. A method of constructing a structured
database of the typical objects of protection on the basis of cluster analysis // Journal of Theoretical and
Applied Information Technology. — 2017. — Vol. 95, No. 20. — P. 5331-5339.

Markus Scholz, Dawud Gordon, Leonardo Ramirez, Stephan Sigg, Tobias Dyrks, Michael Beigl. A con-
cept for support of firefighter frontline communication // Future Internet. — 2013. — Vol. 5, Issue 4.
— P. 113-127. DOIL: 10.3390/i5020113.

Xing Zhi-xiang, Gao Wen-li, Zhao Xiao-fang, Zhu De-zhi. Design and implementation of city fire rescue
decision support system // Procedia Engineering. — 2013. — Vol. 52. — P. 483-488. DOI:
10.1016/j.proeng.2013.02.172.

Sung Ye Kim, Ross Maciejewski, Karl Ostmo, Edward J. Delp, Timothy F. Collins, David S. Ebert. Mobile
analytics for emergency response and training // Information Visualization. — 2008. — Vol. 7, Is-
sue 1. — P. 77-88. DOI: 10.1057 /palgrave.ivs.9500168.

Lauras M., Benaben F., Truptil S., Charles A. Event-cloud platform to support decision-making in
emergency management // Information Systems Frontiers. — 2015. — Vol. 17, Issue 4. —
P. 857-869. DOI: 10.1007/310796-013-9475-0.

Mamepuan nocmynun 6 pedaxyuto 7 gheepans 2018 .

Jast mutupoBanms: Tapaxanos /[. B., bakanos M. O., Konbawos M. A., Moucees FO. H. ABToma-
TU3UPOBaHHAS HH()OPMAIMOHHAS CHCTEMa CBSI3U M YIIPABJICHHSI TOYKAPHO-CIIACATEIbHBIMU MOAPa3-
nenenusmu // Tloxapos3peiobesonacHocts / Fire and Explosion Safety. — 2018. — T. 27, Ne 2-3.
— C.20-26. DOI: 10.18322/PVB.2018.27.02-03.20-26.

FIRE AND RESCUE TEAM COMMUNICATION AND
CONTROL AUTOMATED INFORMATION SYSTEM

TARAKANOV D. V., Candidate of Technical Sciences, Senior Lecturer

of Department of Fire Tactics and Bases of Emergency Rescue and Other
Urgent Works, Ivanovo Fire and Rescue Academy of State Firefighting
Service of Emercom of Russia (Stroiteley Avenue, 33, Ivanovo, 153040, Russian
Federation; e-mail: den-pgsm@mail.ru)

BAKANOV M. 0., Candidate of Technical Sciences, Head of Department of
Fire Tactics and Bases of Emergency Rescue and Other Urgent Works, Ivanovo
Fire and Rescue Academy of State Firefighting Service of Emercom of Russia
(Stroiteley Avenue, 33, Ivanovo, 153040, Russian Federation; e-mail: mask-13@mail.ru)

KOLBASHOV M. A., Candidate of Technical Sciences, Docent, Associate Professor
of Department of Fire Equipment Operation, Communications and Small-Scale
Mechanization, Ivanovo Fire and Rescue Academy of State Firefighting Service

of Emercom of Russia (Stroiteley Avenue, 33, Ivanovo, 153040, Russian Federation;
e-mail: kolbashow@mail.ru)

MOISEEV Yu. N., Head of Department of Fire Equipment Operation, Communications
and Small-Scale Mechanization, Ivanovo Fire and Rescue Academy of State Firefighting
Service of Emercom of Russia (Stroiteley Avenue, 33, Ivanovo, 153040, Russian Federation;
e-mail: fireman13@mail.ru)

English

m MOXXAPOB3PbIBOBE3OMACHOCTb / FIRE AND EXPLOSION SAFETY 2018 TOM 27 Ne 2-3
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ABSTRACT

The work is devoted to the topical issues of improving the information support for leaders of opera-
tional services when extinguishing large fires. The models are considered dealing with ranking of
information control tasks for the practical implementation, taking into account the characteristics of
their introduction in the structure of the fire and rescue team communication and control automated
information system when extinguishing large fires.

The automated system modular structure is proposed, which represents the aggregate of infor-
mation modules allowing to receive real time access to the legal information control database, to form
the communication structure and algorithms, as well as to interact with the fire monitoring instru-
ments.

The testing of the proposed structure showed that its information-analytical component needs to be
improved through the introduction of the information control tasks ranking. Such a control tasks
ranking model has been developed and a method has been proposed that implements it in the form of
consistent implementation of the following stages:

o the formation of integrated assessments of control tasks and identification of the importance of
estimated figures using the normalized importance scale;

o development ofa linear combination of estimated figures, taking into account the additional infor-
mation about their importance for each control task;

o the distribution of control tasks in the order of their practical implementation.

The prospective directions of further improvement of the control tasks ranking model in the struc-
ture of the information system have been determined. The introduction of the database in the structure
of the system with additional information relating to the importance of estimated figures of control
tasks ranking.

The results of the improvement of information support of officials when extinguishing large fires
will increase the efficiency and quality of the forces and facilities of fire and rescue teams.

Keywords: information system; data modules; management system functional structure; data ranking
algorithms; particular characteristics of the communication and control; fire extinguishing.
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