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ÏÎÆÀÐÍÎ-ÑÏÀÑÀÒÅËÜÍÛÌÈ ÏÎÄÐÀÇÄÅËÅÍÈßÌÈ

Ïðåäñòàâëåíà ìíîãîêðèòåðèàëüíàÿ ìîäåëü ìîíèòîðèíãà ïîæàðà â çäàíèè, ïðåäíàçíà÷åííàÿ
äëÿ ôîðìàëèçîâàííîãî îïèñàíèÿ ïðîöåññà ñáîðà èíôîðìàöèè îá èçìåíåíèè çíà÷åíèé êîíòðî-
ëèðóåìûõ ïàðàìåòðîâ äëÿ èåðàðõè÷åñêèõ ñèñòåì ìîíèòîðèíãà. Ðàññìîòðåíà ñïåöèôèêà èçìå-
íåíèÿ ïàðàìåòðîâ ìîíèòîðèíãà ïîæàðà íà îñíîâå ïðîãðàììíîé ðåàëèçàöèè ðàçðàáîòàííîé
ìîäåëè. Ïðåäëîæåíà ìóëüòèïëèêàòèâíàÿ ìîäåëü îáîáùåííîãî ïîêàçàòåëÿ ìîíèòîðèíãà äëÿ
çîí êîíòðîëÿ ñ ðàçëè÷íûìè ïî ñòðóêòóðå è äèíàìèêå ïàðàìåòðàìè ìîíèòîðèíãà. Äëÿ ðåàëè-
çàöèè ðåçóëüòàòîâ ìîíèòîðèíãà â ñèñòåìàõ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ðàçðàáîòàíà ìîäåëü
òåîðåòèêî-ìíîæåñòâåííîãî àíàëèçà âàðèàíòîâ óïðàâëåíèÿ ïîæàðíî-ñïàñàòåëüíûìè ïîäðàç-
äåëåíèÿìè ïðè òóøåíèè ïîæàðîâ, ó÷èòûâàþùàÿ âàæíîñòü ïîêàçàòåëåé ìîíèòîðèíãà íà ðå-
çóëüòèðóþùóþ ôóíêöèþ ïðèíÿòèÿ ðåøåíèé. Ïðåäëîæåíû íàïðàâëåíèÿ äàëüíåéøåãî ðàçâèòèÿ
ìåòîäîëîãè÷åñêîé ñîñòàâëÿþùåé ïðîöåññà ìîäåëèðîâàíèÿ ìîíèòîðèíãà ïîæàðà â öåëÿõ ïîâû-
øåíèÿ îáúåêòèâíîñòè ïðèíèìàåìûõ óïðàâëåí÷åñêèõ ðåøåíèé è ñíèæåíèÿ âëèÿíèÿ ñóáúåêòèâ-
íûõ ôàêòîðîâ íà ïðîöåññ óïðàâëåíèÿ ïîæàðíî-ñïàñàòåëüíûìè ïîäðàçäåëåíèÿìè ïðè òóøåíèè
ïîæàðîâ â çäàíèÿõ.
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Ââåäåíèå

Êðóïíûé ïîæàð ÿâëÿåòñÿ îäíèì èç íàèáîëåå îïàñ-

íûõ äåñòðóêòèâíûõ ñîáûòèé, âîçíèêàþùèõ â ïðî-

öåññå æèçíåäåÿòåëüíîñòè ÷åëîâå÷åñòâà. Åæåãîäíî

ïðÿìîé ìàòåðèàëüíûé óùåðá îò ïîæàðîâ â Ðîññèé-

ñêîé Ôåäåðàöèè èçìåðÿåòñÿ ìèëëèàðäàìè ðóáëåé,

áîëåå äåñÿòè òûñÿ÷ ÷åëîâåê ãèáíåò íà ïîæàðàõ [1].

Áîëüøèíñòâî êðóïíûõ ïîæàðîâ ïðîèñõîäèò â çäà-

íèÿõ. Ñïåöèôèêà ïðîöåññà òóøåíèÿ ïîæàðà â çäàíèè

îïðåäåëÿåò ðåøàþùóþ ðîëü äåéñòâèé ïåðâîãî ïðè-

áûâøåãî ïîæàðíî-ñïàñàòåëüíîãî ïîäðàçäåëåíèÿ â

íåäîïóùåíèè ðàçâèòèÿ ïîæàðà äî êðóïíîãî. Â ñîîò-

âåòñòâèè ñ íîðìàòèâíî-ïðàâîâîé áàçîé, ðåãóëèðó-

þùåé âîïðîñû îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíî-

ñòè â Ðîññèéñêîé Ôåäåðàöèè, çäàíèÿ îáîðóäóþòñÿ

ñèñòåìàìè è ñðåäñòâàìè ïîæàðíîé àâòîìàòèêè, êîòî-

ðûå ÿâëÿþòñÿ îñíîâîïîëàãàþùèìè êîìïîíåíòàìè

àêòèâíîé ïðîòèâîïîæàðíîé çàùèòû çäàíèé è îòíî-

ñÿòñÿ ê ñðåäñòâàì âåäåíèÿ áîåâûõ äåéñòâèé ïî òó-

øåíèþ ïîæàðîâ [2, 3].

Ñîâðåìåííîå ñîñòîÿíèå âîïðîñà ðàçâèòèÿ ñèñòåì

è ñðåäñòâ ïîæàðíîé àâòîìàòèêè íàïðàâëåíî íà ðàñ-

øèðåíèå èõ ôóíêöèîíàëüíûõ âîçìîæíîñòåé è îäíî-

âðåìåííûé êîíòðîëü èçìåíåíèÿ íåñêîëüêèõ ïàðà-

ìåòðîâ ïîæàðà, ÷òî ñ ôîðìàëüíûõ ïîçèöèé òåîðèè

óïðàâëåíèÿ ñëîæíûìè ñèñòåìàìè ìîæíî ñ÷èòàòü

ìíîãîêðèòåðèàëüíûì ìîíèòîðèíãîì ïîæàðà â çäà-

íèè [4]. Â ñâîþ î÷åðåäü, ðåçóëüòàòû ìîíèòîðèíãà

ïîæàðà èìåþò îñîáîå çíà÷åíèå ïðè ïðèíÿòèè ðåøå-

íèé ðóêîâîäèòåëåì òóøåíèÿ ïîæàðà, îñîáåííî íà

íà÷àëüíîé ñòàäèè åãî ðàçâèòèÿ, êîãäà îí åùå ìîæåò
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áûòü ïîòóøåí ñèëàìè è ñðåäñòâàìè ïåðâîãî ïðèáûâ-

øåãî ïîæàðíî-ñïàñàòåëüíîãî ïîäðàçäåëåíèÿ [5–8].

Â ñîîòâåòñòâèè ñ êîíöåïöèåé åäèíîãî èíôîðìà-

öèîííîãî ïðîñòðàíñòâà ðåçóëüòàòû ìîíèòîðèíãà

ïîæàðà ÿâëÿþòñÿ êîìïîíåíòîé, èñïîëüçóåìîé äëÿ

óïðàâëåíèÿ ñëóæáàìè ýêñòðåííîãî ðåàãèðîâàíèÿ íà

äåñòðóêòèâíûå ñîáûòèÿ, âîçíèêàþùèå â ñîöèàëüíî-

ýêîíîìè÷åñêîé ñðåäå. Îäíàêî ïðàêòè÷åñêîé àñïåêò

óïðàâëåíèÿ íà îñíîâå ìîíèòîðèíãà ïîæàðà ïðåäó-

ñìàòðèâàåò èñïîëüçîâàíèå äàííîãî âèäà èíôîðìà-

öèè ëèøü â ñèñòåìå ïîääåðæêè ïðèíÿòèÿ ðåøåíèé

(äàëåå — ÑÏÏÐ).

Ñòîèò îòìåòèòü, ÷òî òåîðåòè÷åñêàÿ îñíîâà ðàç-

ðàáîòêè è ïðèìåíåíèÿ ÑÏÏÐ ïðåäóñìàòðèâàåò â êà-

÷åñòâå èñòî÷íèêà èíôîðìàöèè äëÿ óïðàâëåíèÿ ìà-

òåìàòè÷åñêèå ìîäåëè ïðîöåññîâ ðàçâèòèÿ è òóøåíèÿ

ïîæàðà è�èëè ôîðìàëèçàöèþ ýêñïåðòíîãî ìíåíèÿ,

à ðåçóëüòàòû ìîíèòîðèíãà ïîæàðà, â ñâîþ î÷åðåäü,

íàõîäÿòñÿ çà ïðåäåëàìè ìåòîäè÷åñêîãî ñîïðîâîæäå-

íèÿ ÑÏÏÐ. Â ñâÿçè ñ ýòèì àêòóàëüíîé ïðåäñòàâëÿåòñÿ

íàó÷íàÿ çàäà÷à, ñîñòîÿùàÿ â ðàçðàáîòêå ìíîãîêðè-

òåðèàëüíûõ ìîäåëåé ìîíèòîðèíãà ïîæàðà â çäàíèè

è èõ ñèñòåìàòèçàöèè ñ ìîäåëÿìè ïðèíÿòèÿ ðåøå-

íèé, èñïîëüçóåìûìè äëÿ ðàçðàáîòêè ÑÏÏÐ ïðè òó-

øåíèè ïîæàðîâ â çäàíèÿõ.

Äëÿ ðåøåíèÿ ïîñòàâëåííîé çàäà÷è íåîáõîäèìû:

1) ðàçðàáîòêà èíôîðìàöèîííî-àíàëèòè÷åñêîé

ìîäåëè ìîíèòîðèíãà ïîæàðà;

2) ðåàëèçàöèÿ ìîäåëè â ìíîãîêðèòåðèàëüíîé ñè-

ñòåìå ïðèíÿòèÿ ðåøåíèé.

Ñîâîêóïíîñòü ðåçóëüòàòîâ ðåøåíèÿ ïîñòàâëåí-

íîé çàäà÷è ïîçâîëèò âíåäðèòü â èíôîðìàöèîííî-

àíàëèòè÷åñêóþ ñîñòàâëÿþùóþ ÑÏÏÐ ðåçóëüòàòû

ìîíèòîðèíãà ïîæàðà â çäàíèè, ñíèçèòü âëèÿíèå

ñóáúåêòèâíûõ ôàêòîðîâ íà ïðîöåññ óïðàâëåíèÿ, ïî-

âûñèòü îïåðàòèâíîñòü ïðèíÿòèÿ ðåøåíèé, ÷òî â äè-

íàìè÷íî ìåíÿþùåéñÿ îáñòàíîâêå íà ïîæàðå èãðàåò

ðåøàþùóþ ðîëü â óñïåõå ëèêâèäàöèè ïîæàðà íà íà-

÷àëüíîé ñòàäèè åãî ðàçâèòèÿ.

Ðàçðàáîòêà ìîäåëè
ìîíèòîðèíãà ïîæàðà

Ñïåöèôèêà ìîíèòîðèíãà ïîæàðà â çäàíèè ñ èñ-

ïîëüçîâàíèåì ñðåäñòâ ïîæàðíîé àâòîìàòèêè îïðå-

äåëÿåò äåëåíèå îáùåé ïëîùàäè ìîíèòîðèíãà íà

çîíû êîíòðîëÿ è íàáëþäåíèå çà îäíèì èëè íåñêîëü-

êèìè ïàðàìåòðàìè ïîæàðà â êàæäîé êîíêðåòíîé

çîíå. Ðåçóëüòàòû ìîíèòîðèíãà ïðåäñòàâëÿþò ñîáîé

ñîâîêóïíîñòü ñîñòîÿíèé íàáëþäàåìîãî ïàðàìåòðà

â êàæäîé èç ýòèõ çîí. Ïðèíöèïèàëüíàÿ ñõåìà ìîíè-

òîðèíãà è åãî èåðàðõè÷åñêàÿ ñòðóêòóðà ïðåäñòàâëå-

íû íà ðèñóíêå.

Òàêèì îáðàçîì, ñïåöèôèêà ìîíèòîðèíãà ïîæàðà

â çäàíèè ïîçâîëÿåò çàêëþ÷èòü, ÷òî êàæäûé êîíêðåò-

íûé âàðèàíò äåéñòâèé ïî òóøåíèþ ïîæàðà â çäàíèè,

îñíîâàííûé íà ðåçóëüòàòàõ ìîíèòîðèíãà, áóäåò õà-

ðàêòåðèçîâàòüñÿ m ïîêàçàòåëÿìè íàáëþäåíèé, äëÿ

êàæäîãî èç êîòîðûõ ïîëó÷åíà âåêòîðíàÿ îöåíêà äëÿ

n çîí êîíòðîëÿ.

Äëÿ ïðèíÿòèÿ ðåøåíèé íà îñíîâå ðåçóëüòàòîâ

ìíîãîêðèòåðèàëüíîãî ìîíèòîðèíãà ïîæàðà íåîáõî-

äèìî èìåòü ïðåäñòàâëåíèå îá èçìåíåíèè êàæäîãî

èç ïàðàìåòðîâ ìîíèòîðèíãà. Äëÿ ïîëó÷åíèÿ òàêîé

èíôîðìàöèè â ñèñòåìå ìîíèòîðèíãà ïîæàðà íåîáõî-

äèìà ìàòåìàòè÷åñêàÿ ìîäåëü, îïèñûâàþùàÿ â ïåð-

âîì ïðèáëèæåíèè ïðîöåññ èçìåíåíèÿ ïàðàìåòðîâ

ìîíèòîðèíãà âî âðåìåíè. Êîíöåïöèÿ ìîíèòîðèíãà

ïîæàðà ïðåäóñìàòðèâàåò äåëåíèå îáúåêòà ìîíèòî-

ðèíãà íà çîíû êîíòðîëÿ è ðàññìîòðåíèå êàæäîé èç

íèõ â îòäåëüíîñòè ñ ó÷åòîì îäíîâðåìåííîãî íàáëþ-

äåíèÿ çà íåñêîëüêèìè ïàðàìåòðàìè ïîæàðà. Â ñâÿçè

ñ ýòèì îöåíêà äèíàìèêè ïàðàìåòðîâ ìîíèòîðèíãà

âîçìîæíà íà îñíîâå òåîðèè êëåòî÷íûõ àâòîìàòîâ,

â êîòîðîé ñîâîêóïíîñòü çîí è ïàðàìåòðîâ êîíòðîëÿ

ìîæåò áûòü îïèñàíà ñèñòåìîé äèôôåðåíöèàëüíûõ

óðàâíåíèé.

Òîãäà êàæäàÿ èç çîí êîíòðîëÿ áóäåò ÿâëÿòüñÿ îò-

äåëüíûì îáúåêòîì êëåòî÷íîãî àâòîìàòà ñ äåëåíèåì

ïî ôóíêöèîíàëüíûì îñîáåííîñòÿì íà íà÷àëüíóþ

çîíó êîíòðîëÿ, â êîòîðîé èíòåíñèâíîñòü èçìåíåíèÿ

ïàðàìåòðà ìîíèòîðèíãà èìååò íàèáîëüøèå çíà÷å-

íèÿ, è ñìåæíûå çîíû êîíòðîëÿ.

Èçìåíåíèå ïàðàìåòðà ìîíèòîðèíãà ïîæàðà p â

çîíàõ êîíòðîëÿ îïðåäåëÿåòñÿ ïî ôîðìóëàì:
� â íà÷àëüíîé çîíå:
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ãäå p(�) — ïàðàìåòð ìîíèòîðèíãà ïîæàðà;

p0, p* — íà÷àëüíîå è ïîðîãîâîå çíà÷åíèÿ ïàðà-

ìåòðà ìîíèòîðèíãà ïîæàðà;

nij — êîýôôèöèåíò îáìåíà ìåæäó çîíàìè êîíò-

ðîëÿ i è j;

s — êîëè÷åñòâî çîí êîíòðîëÿ â ñèñòåìå ìîíèòî-

ðèíãà;

Z0, Zj — èíòåíñèâíîñòü èçìåíåíèÿ ïàðàìåòðîâ

ìîíèòîðèíãà ïîæàðà â çîíàõ 0 è j.

Ñòîèò îòìåòèòü, ÷òî ïàðàìåòðû ìîíèòîðèíãà â

ìíîãîêðèòåðèàëüíîé ñèñòåìå ðàçëè÷íû ïî ñòðóêòó-

ðå è äèíàìèêå, ïîýòîìó â êà÷åñòâå èñòî÷íèêà èíôîð-

ìàöèè äëÿ ïðèíÿòèÿ ðåøåíèé íåîáõîäèìî ðàññìàò-

ðèâàòü íîðìèðîâàííûå ïîêàçàòåëè ìîíèòîðèíãà fi,

çíà÷åíèÿ êîòîðûõ èçìåðÿþòñÿ ïî åäèíîé êîëè÷åñò-
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âåííîé øêàëå. Ïðè ïåðåõîäå îò ïàðàìåòðà pi ê fi

ïðèìåíèìû âñå èçâåñòíûå ñïîñîáû íîðìàëèçàöèè,

îäíàêî â êà÷åñòâå ðåêîìåíäàöèé íà îñíîâå îïûòà ðàç-

ðàáîòêè ÑÏÏÐ ìîæíî çàêëþ÷èòü, ÷òî íàèëó÷øèé

ðåçóëüòàò ïðè ðåøåíèè äàííîé çàäà÷è äàåò ìîäåëü

èíòåðâàëüíîé íîðìàëèçàöèè.

Ðàçðàáîòàííàÿ ìîäåëü ìîíèòîðèíãà ðåàëèçîâàíà

â âèäå ïðîãðàììíîãî ñðåäñòâà. Ðåçóëüòàòû èññëåäî-

âàíèÿ ïðîöåññà ìîíèòîðèíãà ñ èñïîëüçîâàíèåì åãî

êîìïüþòåðíîé ðåàëèçàöèè ïîêàçàëè, ÷òî, êàê ïðà-

âèëî, ôóíêöèÿ äèíàìèêè ïàðàìåòðà ìîíèòîðèíãà

èìååò ýêñïîíåíöèàëüíûé âèä. Ïîýòîìó â êà÷åñòâå

îáîáùåííîãî êðèòåðèÿ ìîíèòîðèíãà ïîæàðà ìîæåò

áûòü èñïîëüçîâàíà ìóëüòèïëèêàòèâíàÿ ôóíêöèÿ�(õ),

êîòîðàÿ çàïèñûâàåòñÿ ñëåäóþùèì îáðàçîì:


 � 
 �Ô x f x
i

i

m
i�

�
� �

1

, (3)

ãäå õ — âàðèàíòû óïðàâëåíñêèõ ðåøåíèé;

�i — êîýôôèöèåíòû âàæíîñòè i-ãî íîðìèðîâàí-

íîãî ïàðàìåòðà ìîíèòîðèíãà ïîæàðà; �i

i

m

�
	 �

1

1.

Âíåäðåíèå ðåçóëüòàòîâ ìîíèòîðèíãà
â ìîäåëè ïðèíÿòèÿ ðåøåíèé

Â îáùåé êîíöåïöèè ïðîåêòèðîâàíèÿ è ïðàêòè÷å-

ñêîãî ïðèìåíåíèÿ ÑÏÏÐ ïîä ïðèíÿòèåì ðåøåíèé

ïîíèìàþò ïðîöåññ âûáîðà îäíîãî èëè íåñêîëüêèõ

âàðèàíòîâ èç ìíîæåñòâà èìåþùèõñÿ â ðàñïîðÿæå-

íèè ËÏÐ [9, 10]. Òàêàÿ âåðáàëüíàÿ ïîñòàíîâêà çàäà-

÷è ïðèíÿòèÿ ðåøåíèé ïîçâîëÿåò ðàññìàòðèâàòü äâà

îáúåêòà ìîäåëè äàííîãî ïðîöåññà:
� ìíîæåñòâî âàðèàíòîâ äåéñòâèé:

xi � Õ, i = 1, 2, …, n, n � 2;

� ìíîæåñòâî îöåíîê âàðèàíòîâ ïî ïîêàçàòåëÿì ìî-

íèòîðèíãà ïîæàðà:

F(X) = f1(X) � f2(X) �… � fm (X),

ãäå X — èñõîäíîå ìíîæåñòâî âàðèàíòîâ â ìîäåëè

ïðèíÿòèÿ ðåøåíèé.

Òåîðåòèêî-ìíîæåñòâåííûé àíàëèç âàðèàíòîâ

ðåøåíèé ïðåäóñìàòðèâàåò ïîñòðîåíèå ñòðóêòóðû

ìíîãîìåðíûõ ïîäìíîæåñòâ ñ óêàçàíèåì ðåêîìåí-

Ïðèíöèïèàëüíàÿ ñõåìà ïðèìåíåíèÿ ðåçóëüòàòîâ ìîíèòîðèíãà ïîæàðà â ñèñòåìå ïîääåðæêè ïðèíÿòèÿ ðåøåíèé: ËÏÐ — ëèöî,

ïðèíèìàþùåå ðåøåíèå

Layout of application of fire monitoring results in the system of decision-making support: DM — decision maker
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äàöèé äëÿ îêîí÷àòåëüíîãî âûáîðà âàðèàíòà ðåøå-

íèÿ â ÑÏÏÐ [11–17].

Äëÿ ðåàëèçàöèè ðåçóëüòàòîâ ìîíèòîðèíãà ïîæà-

ðà ïðè òåîðåòèêî-ìíîæåñòâåííîì àíàëèçå âàðèàí-

òîâ ðåøåíèé íåîáõîäèìî ðàññìàòðèâàòü ñòðóêòóðó,

ñîñòîÿùóþ èç òðåõ ïîäìíîæåñòâ, âçàèìîñâÿçàííûõ

ïîñëåäîâàòåëüíûìè âêëþ÷åíèÿìè [10]:

Ñ(Õ) � PG (X) � PF (X) � Õ, (4)

ãäå C(Õ) — ìíîæåñòâî âûáðàííûõ âàðèàíòîâ;

ÐF (X) — ìíîæåñòâî âàðèàíòîâ è èõ îöåíîê ïî

ïîêàçàòåëÿì ìîíèòîðèíãà F = {f1, f2, …, fm};

ÐG (X) — ìíîæåñòâî âàðèàíòîâ è èõ îöåíîê ïî

ïîêàçàòåëÿì ìîíèòîðèíãà ñ ó÷åòîì êîýôôèöè-

åíòîâ âàæíîñòè G = {g1, g2, …, gm}.

Ïðè ó÷åòå êîýôôèöèåíòîâ âàæíîñòè â ðåçóëüòà-

òàõ ìîíèòîðèíãà êàæäûé íîâûé ïîêàçàòåëü ìîíèòî-

ðèíãà G = {g1, g2, …, gm} ñîñòîèò èç ëèíåéíûõ êîì-

áèíàöèé:

g x f x f xij i j
j j( ) ( ) ( ) ,�

�� �1
j = 1, 2, (5)

ãäå �j — êîýôôèöèåíò îòíîñèòåëüíîé âàæíîñòè êðè-

òåðèåâ.

Êîýôôèöèåíòû ìîäåëè òåîðåòèêî-ìíîæåñòâåí-

íîãî àíàëèçà �j ðàññ÷èòûâàþòñÿ íà îñíîâå êîýôôè-

öèåíòîâ âàæíîñòè �j ôóíêöèè (3) ïî ôîðìóëå

�j = k (1 – �j), (6)

ãäå k — êîëè÷åñòâî ëèíåéíûõ êîìáèíàöèé ïàðàìåò-

ðîâ ìîíèòîðèíãà F.

Òàêèì îáðàçîì, ïîÿâëÿåòñÿ âîçìîæíîñòü èñïîëü-

çîâàòü â êëàññè÷åñêîé ìîäåëè òåîðåòèêî-ìíîæåñò-

âåííîãî àíàëèçà âàðèàíòîâ ïðèíÿòèÿ ðåøåíèé ðå-

çóëüòàòû ìîíèòîðèíãà ïîæàðà è òåì ñàìûì ïîâûñèòü

îáúåêòèâíîñòü ìîäåëè çà ñ÷åò ÷àñòè÷íîãî èëè ïîë-

íîãî èñêëþ÷åíèÿ ñóáúåêòèâíûõ ôàêòîðîâ [18–21].

Âûâîäû

Ìîíèòîðèíã ïîæàðà ÿâëÿåòñÿ îäíèì èç èñòî÷-

íèêîâ îáúåêòèâíîé äîïîëíèòåëüíîé èíôîðìàöèè

äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè äåéñòâèé ïîæàðíî-

ñïàñàòåëüíûõ ïîäðàçäåëåíèé ïðè òóøåíèè ïîæà-

ðîâ â çäàíèÿõ. Äëÿ âíåäðåíèÿ ðåçóëüòàòîâ ìîíèòî-

ðèíãà ïîæàðà â ÑÏÏÐ ðåøåíà çàäà÷à, ñîñòîÿùàÿ â

ðàçðàáîòêå ìíîãîêðèòåðèàëüíîé ìîäåëè ìîíèòî-

ðèíãà ïîæàðà â çäàíèè è ïðåäëîæåíû ñïîñîáû åå

èñïîëüçîâàíèÿ ïðè òåîðåòèêî-ìíîæåñòâåííîì àíà-

ëèçå âàðèàíòîâ óïðàâëåíèÿ ïîæàðíî-ñïàñàòåëüíû-

ìè ïîäðàçäåëåíèÿìè.

Ðàçðàáîòàííàÿ ìîäåëü ó÷èòûâàåò ñïåöèôèêó èç-

ìåíåíèÿ ïàðàìåòðîâ ìîíèòîðèíãà ïîæàðà â èåðàð-

õè÷åñêèõ ñèñòåìàõ ñ ó÷åòîì âàæíîñòè ïîêàçàòåëåé

â ðåçóëüòèðóþùåé ôóíêöèè ïðèíÿòèÿ ðåøåíèé.

Ñîâîêóïíîñòü ïîëó÷åííûõ ðåçóëüòàòîâ ïîçâîëÿ-

åò ïîâûñèòü îáúåêòèâíîñòü óïðàâëåíèÿ ïîæàðíî-

ñïàñàòåëüíûìè ïîäðàçäåëåíèÿìè ñ èñïîëüçîâàíèåì

ÑÏÏÐ è ÷àñòè÷íî èëè ïîëíîñòüþ èñêëþ÷èòü ñóáú-

åêòèâíûå ôàêòîðû, âëèÿþùèå íà êà÷åñòâî ïðèíè-

ìàåìûõ ðåøåíèé.

Ìíîãîêðèòåðèàëüíàÿ ìîäåëü ìîíèòîðèíãà ïðåä-

íàçíà÷åíà äëÿ êîíòðîëÿ ïàðàìåòðîâ ïîæàðà â çäàíèè

íà îñíîâå ñòàöèîíàðíûõ ñðåäñòâ ìîíèòîðèíãà. Ñè-

ñòåìàòèçàöèÿ äàííûõ, ïîëó÷åííûõ ñ ìîáèëüíûõ

ñðåäñòâ ìîíèòîðèíãà, â ïðåäëîæåííîé ìîäåëè ÿâ-

ëÿåòñÿ íàïðàâëåíèåì äàëüíåéøåãî ñîâåðøåíñòâî-

âàíèÿ åå ìåòîäîëîãè÷åñêîé ñîñòàâëÿþùåé.
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ABSTRACT

Introduction. The article considers issues relating to improvement of activities as to extinguishing of

major fires by manpower and resources of fire-rescue units for the account of additional information

support of officials with the emergency system of control over results of objective remote monitoring

of fire in the building. Acomplex of fire monitoring results is considered as a component of integrated

informational space for the control of emergency services reacting at destructive events in social

environment.

Development of monitoring model. A class of hierarchical multi-criteria systems of fire moni-

toring has been considered. In such systems, a multi-criteria model for monitoring fire in the building

is developed for formalized description of the process of collection of information on altering values

of fire parameters. The model represents a complex of analytical solutions of a system of differential

equations which describe alteration of monitoring parameters during fire development. The model

is implemented as software with which help evaluation of alteration of fire monitoring parameters

is performed and their exponential temporal relationship is detected.

Implementation of results. In order to account monitoring results, in decision-making models

methods of monitoring parameter normalization are suggested. For various monitoring parameters in

terms of structure and dynamics a multiplicative model of a complex monitoring index is developed.

The developed model is adapted to be introduced into systems of decision-making support in terms of

set-theoretic analysis of variants for controlling fire-rescue units when extinguishing fires.

Conclusions. Results of set-theoretic analysis of variants for controlling, allowed on a qualitative

level to account relative importance of monitoring indices over resulting function of decision making.

The following is suggested: trends for further development of methodological component of

monitoring of fire in buildings aimed at increase of objectivity of the managerial decisions being made

as well as for decrease of impact of human factors upon the process of control of fire-rescue sub-

divisions when extinguishing fires in buildings.

Keywords: fire monitoring system; simulation of parameter dynamics; system of decision-making

support; set-theory analysis; variants of control; fire extinguishing in buildings and constructions.
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