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ÁÅÑÏÐÎÂÎÄÍÛÅ ÑÈÑÒÅÌÛ ÌÎÍÈÒÎÐÈÍÃÀ
È ÎÏÎÂÅÙÅÍÈß ÍÀÑÅËÅÍÈß Î ÏÎÆÀÐÀÕ
È ×ÐÅÇÂÛ×ÀÉÍÛÕ ÑÈÒÓÀÖÈßÕ

Äàí àíàëèç îñíîâíûõ òðåáîâàíèé ê ðàäèîêàíàëüíûì ñèñòåìàì ïåðåäà÷è èçâåùåíèé î ïîæàðàõ
è ÷ðåçâû÷àéíûõ ñèòóàöèÿõ â ÷àñòè ïîâûøåííîé çàùèùåííîñòè îò ýëåêòðîìàãíèòíûõ íàâîäîê,
âîçìîæíîñòè âûáîðà ðàáî÷åé ÷àñòîòû è íàëè÷èÿ äèíàìè÷åñêîé ìàðøðóòèçàöèè, ïîçâîëÿþùåé
èñïîëüçîâàòü ðåçåðâíûå è îáõîäíûå ìàðøðóòû ïðè íåâîçìîæíîñòè äîñòàâêè ñèãíàëîâ î ïîæà-
ðå ïî îñíîâíûì ìàðøðóòàì. Ðàññìîòðåí àëãîðèòì ôóíêöèîíèðîâàíèÿ ñèñòåìû ðàäèîêàíàëü-
íîãî ïîæàðíîãî ìîíèòîðèíãà, â êîòîðîé â àâòîìàòè÷åñêîì ðåæèìå, áåç ó÷àñòèÿ ïåðñîíàëà îáú-
åêòà, ïåðåäàåòñÿ ñèãíàë î ïîæàðå â ñëóæáó “01”, ÷òî ïîçâîëÿåò çíà÷èòåëüíî ñîêðàòèòü âðåìÿ
ðåàãèðîâàíèÿ íà ñèãíàë òðåâîãè. Ïîêàçàíî, ÷òî ïðèìåíåíèå äâóõñòîðîííåãî ðàäèîêàíàëà ïî-
çâîëÿåò ñóùåñòâåííî ðàñøèðèòü ôóíêöèîíàëüíûå âîçìîæíîñòè ñèñòåìû ìîíèòîðèíãà, â ÷àñò-
íîñòè ïîÿâëÿåòñÿ âîçìîæíîñòü äîáàâèòü ôóíêöèè ñèñòåìû îïîâåùåíèÿ. Â Ì×Ñ Ðîññèè ðàçðà-
áîòàíà ñîâìåùåííàÿ ñèñòåìà ìîíèòîðèíãà è îïîâåùåíèÿ â âèäå êîìïëåêñà “Ðàäèîâîëíà” äëÿ
ñâîåâðåìåííîãî äîâåäåíèÿ ñèãíàëîâ îïîâåùåíèÿ è ýêñòðåííîé èíôîðìàöèè äî îðãàíîâ óïðàâ-
ëåíèÿ ãðàæäàíñêîé îáîðîíû è íàñåëåíèÿ íà ìóíèöèïàëüíîì è îáúåêòîâîì óðîâíÿõ. Ðàññìîò-
ðåíû ôóíêöèîíàëüíûå âîçìîæíîñòè êîìïëåêñà “Ðàäèîâîëíà”. Ïîêàçàíî, ÷òî èñïîëüçîâàíèå
îäíîãî îáîðóäîâàíèÿ äëÿ ìîíèòîðèíãà è îïîâåùåíèÿ äàñò ñóùåñòâåííóþ ýêîíîìèþ áþäæåòíûõ
ñðåäñòâ.
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Âàæíóþ ðîëü â ñíèæåíèè òÿæåñòè ïîñëåäñòâèé îò

ïîæàðà èãðàåò åãî ðàííåå îáíàðóæåíèå è îïåðàòèâ-

íàÿ ïåðåäà÷à ñîîáùåíèÿ î íåì, ÷òî ïîçâîëèò îáåñ-

ïå÷èòü ñâîåâðåìåííîå ïðèíÿòèå ìåð ïî åãî ëèêâèäà-

öèè. Îò îïåðàòèâíîñòè è íàäåæíîñòè êàíàëîâ ñâÿçè

â ñèñòåìå óïðàâëåíèÿ ïîæàðíûìè ïîäðàçäåëåíèÿ-

ìè çàâèñèò ÷èñëî ÷åëîâå÷åñêèõ æåðòâ è ìàòåðèàëü-

íûé óùåðá îò ïîæàðîâ. Â ñâÿçè ñ ýòèì àêòóàëüíûì

ïðåäñòàâëÿåòñÿ ïîâûøåíèå íàäåæíîñòè ñèñòåì ïî-

æàðíîé áåçîïàñíîñòè, è â ÷àñòíîñòè ñèñòåì ïîæàð-

íîé ñèãíàëèçàöèè, îïîâåùåíèÿ è óïðàâëåíèÿ ýâà-

êóàöèåé ëþäåé ïðè ïîæàðå íà îáúåêòå. Íà òåððèòî-

ðèè áîëüøèíñòâà ãîðîäîâ èëè â íåïîñðåäñòâåííîé

áëèçîñòè îò íèõ íàõîäèòñÿ áîëüøîå êîëè÷åñòâî

îáúåêòîâ, êîòîðûå ñàìè ïî ñåáå ïðåäñòàâëÿþò ïî-

òåíöèàëüíóþ îïàñíîñòü äëÿ ëþäåé. Ê òàêèì îáúåê-

òàì îòíîñÿòñÿ ïðîèçâîäñòâà, ñâÿçàííûå ñ ïåðåðàáîò-

êîé ðàäèîàêòèâíûõ ìàòåðèàëîâ, íåôòåõèìè÷åñêèå è

ìåòàëëóðãè÷åñêèå ïðîèçâîäñòâà, îáúåêòû ýëåêòðî-

ýíåðãåòèêè, ãèäðîóçëû.

Äëÿ îáåñïå÷åíèÿ áåçîïàñíîñòè ëþäåé â óñëîâè-

ÿõ ÷ðåçâû÷àéíûõ ñèòóàöèé (×Ñ) íåîáõîäèìî ðåøèòü

äâå çàäà÷è: îñóùåñòâèòü ìîíèòîðèíã ñîñòîÿíèÿ îáú-

åêòîâ è ïåðåäà÷ó èíôîðìàöèè ñ îáúåêòîâ ýêñòðåí-

íûì ñëóæáàì ðåàãèðîâàíèÿ è îïîâåñòèòü íàñåëåíèå

îá îïàñíîñòè ïîñðåäñòâîì ïåðåäà÷è èíôîðìàöèè

øèðîêîìó êðóãó ëþäåé.

Ïðè÷èíîé òÿæåëûõ ïîñëåäñòâèé ×Ñ íà îáúåê-

òàõ ÿâëÿåòñÿ íåñïîñîáíîñòü èìåþùèõñÿ ñèñòåì îá-

íàðóæåíèÿ àâòîìàòè÷åñêè ïåðåäàâàòü òðåâîæíûå ñî-
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îáùåíèÿ íåïîñðåäñòâåííî â ýêñòðåííûå ñëóæáû.

Èìåííî “÷åëîâå÷åñêèé ôàêòîð” ïðèâîäèò ê çàäåðæêå

âûçîâà ïîäðàçäåëåíèé Ì×Ñ äî 20–30 ìèí è, êàê

ñëåäñòâèå, ê áîëüøèì ÷åëîâå÷åñêèì æåðòâàì. Ðåøå-

íèå ýòîé ïðîáëåìû çàêëþ÷àåòñÿ â êðóãëîñóòî÷íîì

ìîíèòîðèíãå ïîòåíöèàëüíî îïàñíûõ îáúåêòîâ [1, 2].

12 èþëÿ 2012 ã. âñòóïèëè â ñèëó èçìåíåíèÿ â “Òåõ-

íè÷åñêèé ðåãëàìåíò î òðåáîâàíèÿõ ïîæàðíîé áåç-

îïàñíîñòè” [3], ñîãëàñíî êîòîðûì áîëüíèöû, øêîëû,

äåòñêèå ñàäû, äîìà ïðåñòàðåëûõ è äðóãèå ñîöèàëü-

íûå îáúåêòû äîëæíû áûòü îáîðóäîâàíû ñèñòåìàìè

ïåðåäà÷è èçâåùåíèé (ÑÏÈ) î ïîæàðå íà ïóëüò Ì×Ñ

â àâòîìàòè÷åñêîì ðåæèìå.

Ïîäîáíûå ÑÏÈ óæå äàâíî ïðèìåíÿþòñÿ äëÿ îõ-

ðàíû îáúåêòîâ. Îäíàêî â èõ ôóíêöèè íå âõîäèò çà-

äà÷à ñïàñåíèÿ ëþäåé, ïîýòîìó áîëüøèíñòâî ñèñòåì

ìîíèòîðèíãà íå óäîâëåòâîðÿþò ñîâðåìåííûì òðå-

áîâàíèÿì ïî îïåðàòèâíîñòè è íàäåæíîñòè. Â íèõ

èñïîëüçóþòñÿ “îáùåäîñòóïíûå” êàíàëû ñâÿçè (GSM,

òåëåôîí, Èíòåðíåò è ò. ä.), êîòîðûå èìåþò ñóùåñò-

âåííûå íåäîñòàòêè:

� ïåðåãðóçêà òåëåôîííûõ ñåòåé â ñëó÷àå ïàíèêè â

ãîðîäå ïðè ×Ñ;

� òðóäíîñòè èñïîëüçîâàíèÿ GSM-ñâÿçè â ìàññî-

âûå ïðàçäíèêè;

� îòêëþ÷åíèå ìîáèëüíîé ñâÿçè ñïåöñëóæáàìè â

ñëó÷àå òåððîðèñòè÷åñêîãî àêòà;

� âåðîÿòíîñòü ïîâðåæäåíèÿ ïðîâîäíûõ ëèíèé ñâÿ-

çè â ñëó÷àå ×Ñ.

Òàêèì îáðàçîì, íèçêàÿ íàäåæíîñòü ýòèõ êàíàëîâ

ñâÿçè íå ïîçâîëÿåò èñïîëüçîâàòü èõ äëÿ îòâåòñòâåí-

íûõ çàäà÷, ñâÿçàííûõ ñ îáåñïå÷åíèåì áåçîïàñíîñòè

æèçíè ëþäåé. Íåîáõîäèì íàäåæíûé, îïåðàòèâíûé

è íåçàâèñèìûé îò ñòîðîííèõ êîìïàíèé ðåñóðñ â óñëî-

âèÿõ ×Ñ. Äëÿ ýòèõ öåëåé íàèáîëåå îïòèìàëüíî ïîä-

õîäèò âûäåëåííûé íåïîñðåäñòâåííî äëÿ íóæä Ì×Ñ

ðàäèîêàíàë.

Â ñèñòåìå ïåðåäà÷è òðåâîæíûõ ñîîáùåíèé äîëæ-

íà áûòü çàëîæåíà âîçìîæíîñòü ìîíèòîðèíãà ïî ðàç-

ëè÷íûì êàíàëàì ñâÿçè — GSM, Ethernet, òåëåôîí.

Îäíàêî îñíîâíûì êàíàëîì ñâÿçè ÿâëÿåòñÿ äâóõñòî-

ðîííèé ðàäèîêàíàë, îðãàíèçîâàííûé íà âûäåëåí-

íûõ ñïåöèàëüíî äëÿ Ì×Ñ ðàäèî÷àñòîòàõ â äèàïàçî-

íàõ 146–174 è 403–470 ÌÃö. Îòäåëüíàÿ ïîëîñà

ðàäèî÷àñòîò ïîçâîëÿåò çíà÷èòåëüíî ïîâûñèòü íà-

äåæíîñòü è îïåðàòèâíîñòü ñèñòåì ïîæàðíîãî ìîíè-

òîðèíãà è îïîâåùåíèÿ â öåëîì.

Ïðè ýòîì âàæíî îòìåòèòü, ÷òî ñèñòåìû ïðîòè-

âîïîæàðíîé çàùèòû, è ïðåæäå âñåãî ñèãíàëüíûå

ïðîâîäíûå ëèíèè äî êàæäîãî ïîæàðíîãî èçâåùàòå-

ëÿ, äîëæíû ôóíêöèîíèðîâàòü â òå÷åíèå âñåãî âðå-

ìåíè, íåîáõîäèìîãî äëÿ ïîëíîé ýâàêóàöèè ëþäåé

â áåçîïàñíîå ìåñòî (ñò. 82 è 103 Òåõíè÷åñêîãî ðåã-

ëàìåíòà [3]). Îäíàêî â ñâÿçè ñ óæåñòî÷åíèåì òðå-

áîâàíèé ê ïðîâîäíûì ñèñòåìàì ðåàëèçîâàòü ýòî

íå âñåãäà âîçìîæíî.

Îäíèì èç âîçìîæíûõ âàðèàíòîâ ðåàëèçàöèè

òðåáîâàíèé Òåõíè÷åñêîãî ðåãëàìåíòà ÿâëÿåòñÿ èñ-

ïîëüçîâàíèå ïðîôåññèîíàëüíûõ áåñïðîâîäíûõ àä-

ðåñíî-àíàëîãîâûõ ñèñòåì ïîæàðíîé ñèãíàëèçàöèè

ñ äâóõñòîðîííèì ïðîòîêîëîì îáìåíà [1, 2, 4].

Áåñïðîâîäíàÿ ñèñòåìà ïåðåäà÷è èçâåùåíèé

äîëæíà îáåñïå÷èòü è ñ ìèíèìàëüíûìè çàòðàòàìè

ðåàëèçîâàòü òðåáîâàíèÿ íîâîé íîðìàòèâíîé áàçû,

ïðåäúÿâëÿåìûå ê ñèñòåìàì ïîæàðíîé ñèãíàëèçàöèè

è îïîâåùåíèÿ, â ÷àñòíîñòè ïîâûøåííóþ çàùèùåí-

íîñòü îò ýëåêòðîìàãíèòíûõ íàâîäîê, âîçìîæíîñòü

îïòèìàëüíîãî âûáîðà ðàáî÷åé ÷àñòîòû, íàëè÷èå äè-

íàìè÷åñêîé ìàðøðóòèçàöèè, ïîçâîëÿþùåé èñïîëü-

çîâàòü ðåçåðâíûå è îáõîäíûå ìàðøðóòû (êàíàëû)

ïðè íåâîçìîæíîñòè äîñòàâêè ñèãíàëîâ î ïîæàðå ïî

îñíîâíûì ìàðøðóòàì.

Ñèñòåìà ðàäèîêàíàëüíîãî ìîíèòîðèíãà ïîæàð-

íîé áåçîïàñíîñòè îáúåêòà â àâòîìàòè÷åñêîì ðåæè-

ìå, áåç ó÷àñòèÿ ïåðñîíàëà îáúåêòà, äîëæíà áåç çà-

äåðæêè ïåðåäàâàòü ñèãíàë î ïîæàðå â ñëóæáó “01”,

÷òî ïîçâîëèò çíà÷èòåëüíî ñîêðàòèòü âðåìÿ ðåàãè-

ðîâàíèÿ íà ñèãíàë òðåâîãè (ðèñ. 1). Óæå ÷åðåç äîëè

ñåêóíäû íà ýêðàíå ìîíèòîðà äåæóðíîãî ïîÿâëÿåòñÿ

ñõåìà îáúåêòà ñ óêàçàíèåì ïóòåé ïîäúåçäà ê íåìó è

ðàñïîëîæåíèåì ãèäðàíòîâ íà ïðèëåãàþùåé òåððè-

òîðèè.

Àíàëîãè÷íàÿ èíôîðìàöèÿ ïîñòóïàåò è â àâòîìî-

áèëü ìîáèëüíîãî øòàáà ïîæàðîòóøåíèÿ. Ïðè ñðà-

áàòûâàíèè ñëåäóþùåãî èçâåùàòåëÿ èíôîðìàöèÿ îá-

íîâëÿåòñÿ â ðåàëüíîì ìàñøòàáå âðåìåíè.

Ïåðñïåêòèâû ðàçâèòèÿ
ñèñòåì ìîíèòîðèíãà è îïîâåùåíèÿ

Ê îñíîâíûì ïðåèìóùåñòâàì áåñïðîâîäíîé ñèñ-

òåìû àâòîìàòè÷åñêîãî âûçîâà ñèë ðåàãèðîâàíèÿ íà

Ðèñ. 1. Ñõåìà ôóíêöèîíèðîâàíèÿ ñèñòåìû ïåðåäà÷è èíôîð-

ìàöèè î ïîæàðå
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ïîæàðû è ×Ñ è óïðàâëåíèÿ ýâàêóàöèåé ëþäåé îòíî-

ñÿòñÿ:
� ðàííåå îáíàðóæåíèå ïîæàðîâ è ×Ñ ðàçëè÷íîãî

âèäà [2, 4, 5–12] ñ ïîñëåäóþùåé àâòîìàòè÷åñêîé

ïåðåäà÷åé ñèãíàëà íåïîñðåäñòâåííî äèñïåò÷åðó

â öåíòð åäèíîé äèñïåò÷åðñêîé ñëóæáû ãîðîäà

ñ èñïîëüçîâàíèåì ðàçëè÷íûõ ñèñòåì ïåðåäà÷è

èíôîðìàöèè (â òîì ÷èñëå ðàäèîêàíàëüíûõ);
� ïîëíîå èñêëþ÷åíèå “÷åëîâå÷åñêîãî ôàêòîðà” çà-

äåðæêè ñîîáùåíèÿ î ïîæàðå èëè ×Ñ ðàçëè÷íîãî

âèäà, ÷òî ïîçâîëÿåò íåçàâèñèìî îò äåéñòâèé ïåð-

ñîíàëà äèñïåò÷åðñêîé ñëóæáû ïðè âîçíèêíîâå-

íèè ïîæàðà èëè ×Ñ íà îáúåêòå â öåíòð ÅÄÄÑ ãî-

ðîäà ïåðåäàòü ñèãíàë (óãðîçà ïîæàðà èëè ×Ñ)

ñ óêàçàíèåì àäðåñà îáúåêòà, êàðòû ìåñòíîñòè,

ïîäúåçäíûõ ïóòåé ê îáúåêòó è èíæåíåðíûõ êîì-

ìóíèêàöèé [12];
� âîçìîæíîñòü îòîáðàæåíèÿ âñåõ ñîáûòèé ó äèñ-

ïåò÷åðà ÅÄÄÑ â ðåàëüíîì âðåìåíè, ÷òî îáåñïå-

÷èâàåò ñâîåâðåìåííîå ïðèíÿòèå èì óïðàâëåí÷å-

ñêèõ ðåøåíèé è, ñîîòâåòñòâåííî, ïîçâîëÿåò çíà-

÷èòåëüíî ñíèçèòü ìàñøòàáû ãèáåëè ëþäåé è ìà-

òåðèàëüíûé óùåðá îò ïîæàðîâ è ×Ñ [2, 6, 13, 14].

Ïðèìåíåíèå äâóõñòîðîííåãî ðàäèîêàíàëà â ñèñ-

òåìå ïîæàðíîãî ìîíèòîðèíãà ïîçâîëÿåò ñóùåñòâåí-

íî ðàñøèðèòü ôóíêöèîíàëüíûå âîçìîæíîñòè ñèñòå-

ìû ìîíèòîðèíãà [1, 2, 13]. Â íàñòîÿùåå âðåìÿ ê íèì

äîáàâèëèñü ôóíêöèè ñèñòåìû îïîâåùåíèÿ. Ýòî ïå-

ðåäà÷à è òðàíñëÿöèÿ ðå÷åâîé è òåêñòîâîé èíôîðìà-

öèè â ñëó÷àå ÷ðåçâû÷àéíîé ñèòóàöèè íà âñå óñòðîé-

ñòâà ñèñòåìû îïîâåùåíèÿ.

Ïîñêîëüêó êîìïîíåíòû ñèñòåì îïîâåùåíèÿ ðàñ-

ïðåäåëåíû ïî áîëüøîé òåððèòîðèè, âîçíèêàåò çà-

äà÷à îðãàíèçàöèè ëèíèé ñâÿçè âíóòðè ñèñòåìû. Èñ-

ïîëüçîâàíèå òðàäèöèîííûõ êàáåëüíûõ ìàãèñòðàëåé

íåìèíóåìî ïðèâîäèò ê áîëüøèì âðåìåííûì è äå-

íåæíûì çàòðàòàì. Êðîìå òîãî, ñóùåñòâóåò ðèñê ïî-

âðåæäåíèÿ êàáåëüíûõ ëèíèé ñâÿçè â óñëîâèÿõ ×Ñ,

è â ýòîì ñëó÷àå íàèáîëåå îïòèìàëüíûì ðåøåíèåì

ÿâëÿåòñÿ ðàäèîêàíàë, âûäåëåííûé äëÿ íóæä Ì×Ñ.

Ñèñòåìà ìîíèòîðèíãà äîëæíà îñóùåñòâëÿòü ïå-

ðåäà÷ó ñèãíàëà î ïîæàðå, íàâîäíåíèè, óòå÷êå ãàçà

è ò. ä. ñ îáúåêòà íà ïóëüò Ì×Ñ, à òàêæå îïîâåùåíèå

íàñåëåíèÿ î ÷ðåçâû÷àéíûõ ñèòóàöèÿõ ïîñðåäñòâîì

(ðèñ. 2):
� äîìîôîíîâ â æèëûõ äîìàõ;
� ãðîìêîãîâîðèòåëåé íà óëèöàõ;
� òàáëî “Áåãóùàÿ ñòðîêà” â ó÷ðåæäåíèÿõ;
� âèäåîòàáëî íà âîêçàëàõ.

Îïîâåùåíèå íà áàçå ñèñòåìû ðàäèîêàíàëüíîãî

ìîíèòîðèíãà ïîæàðíîé áåçîïàñíîñòè îáúåêòîâ ïî-

çâîëèò îðãàíèçîâàòü êàê òî÷å÷íîå îïîâåùåíèå (ðó-

êîâîäñòâî îðãàíèçàöèè, ýêñïëóàòèðóþùåé ïîòåíöè-

àëüíî îïàñíûé îáúåêò, àâàðèéíî-ñïàñàòåëüíûå ôîð-

ìèðîâàíèÿ, ðóêîâîäèòåëåé äåæóðíî-äèñïåò÷åðñêèõ

ñëóæá), òàê è ìàññîâîå îïîâåùåíèå ïåðñîíàëà îðãà-

íèçàöèè, ýêñïëóàòèðóþùåé îïàñíûé ïðîèçâîäñò-

âåííûé îáúåêò, è íàñåëåíèÿ, ïðîæèâàþùåãî â çîíå

äåéñòâèÿ ëîêàëüíîé ñèñòåìû îïîâåùåíèÿ. Â îáÿçà-

òåëüíîì ïîðÿäêå ïîñëå ñèãíàëà ñèðåíû äîëæíà ïåðå-

äàâàòüñÿ ðå÷åâàÿ èíôîðìàöèÿ äëÿ óêàçàíèÿ êîíê-

ðåòíûõ äåéñòâèé íàñåëåíèÿ â ãîðîäå.

Ïîäîáíàÿ ñîâìåùåííàÿ ñèñòåìà îïîâåùåíèÿ áûëà

ðàçðàáîòàíà Ì×Ñ Ðîññèè ñîâìåñòíî ñ ÂÍÈÈÏÎ

Ì×Ñ Ðîññèè â âèäå êîìïëåêñà “Ðàäèîâîëíà”. Ñïå-

öèàëüíûå òåõíè÷åñêèå ñðåäñòâà äàííîãî êîìïëåêñà

Ðèñ. 2. Ñèñòåìà îïîâåùåíèÿ î ïîæàðàõ è ÷ðåçâû÷àéíûõ ñèòóàöèÿõ “Ñòðåëåö-ìîíèòîðèíã”
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ïðåäíàçíà÷åíû äëÿ îáåñïå÷åíèÿ îïåðàòèâíîãî äî-

âåäåíèÿ òðåâîæíîé èíôîðìàöèè äî îðãàíîâ óïðàâ-

ëåíèÿ, äîëæíîñòíûõ ëèö, ñèë ÃÎ è ÐÑ×Ñ è íàñåëå-

íèÿ íà ìóíèöèïàëüíîì è îáúåêòîâîì óðîâíÿõ îá

îïàñíîñòÿõ, âîçíèêàþùèõ ïðè óãðîçå âîçíèêíîâå-

íèÿ ×Ñ ïðèðîäíîãî è òåõíîãåííîãî õàðàêòåðà.

Êîìïëåêñ “Ðàäèîâîëíà” ïðåäñòàâëÿåò ñîáîé áåñ-

ïðîâîäíîé ðàäèî÷àñòîòíûé êîìïëåêñ ìîíèòîðèíãà

ïàðàìåòðîâ, õàðàêòåðèçóþùèõ ñîñòîÿíèå áåçîïàñ-

íîñòè îáúåêòîâ ðàçëè÷íîãî ôóíêöèîíàëüíîãî íàçíà-

÷åíèÿ, îïîâåùåíèÿ ïåðñîíàëà ýòèõ îáúåêòîâ è íàñå-

ëåíèÿ [2].

Êîìïëåêñ “Ðàäèîâîëíà” — ýòî ïåðâûé êîìïëåêñ

îïîâåùåíèÿ, ïðîøåäøèé ïðèåìî÷íûå èñïûòàíèÿ

ïîñëå âñòóïëåíèÿ â äåéñòâèå ñ 1 ÿíâàðÿ 2015 ã. ãîñó-

äàðñòâåííîãî ñòàíäàðòà íà òåõíè÷åñêèå ñðåäñòâà îïî-

âåùåíèÿ. Êîìïëåêñ ïîëíîñòüþ óäîâëåòâîðÿåò òðå-

áîâàíèÿì óêàçàííîãî ñòàíäàðòà è ðåêîìåíäîâàí êî-

ìèññèåé ïî ïðîâåäåíèþ ïðèåìî÷íûõ èñïûòàíèé ê

ñåðèéíîìó ïðîèçâîäñòâó äëÿ ñîçäàíèÿ è ðåêîíñòðóê-

öèè ìóíèöèïàëüíûõ, ëîêàëüíûõ è îáúåêòîâûõ ñèñ-

òåì îïîâåùåíèÿ.

Ôóíêöèîíàëüíûå âîçìîæíîñòè êîìïëåêñà ïîçâî-

ëÿþò â òå÷åíèå 1-é ìèíóòû îïîâåñòèòü äî 1000 îáú-

åêòîâ, çà 2-þ ìèíóòó — åùå äî 1000 îáúåêòîâ. Ïðè÷åì

îïîâåùåíèå ìîæíî ïðîâîäèòü àäðåñíî — ïî ðàéî-

íàì èëè ïî ôóíêöèîíàëüíûì íàïðàâëåííîñòÿì (íà-

ïðèìåð, îïîâåñòèòü áîëüíèöû î ïîäãîòîâêå ê ïðèå-

ìó ïîñòðàäàâøèõ, ïîëèöèþ è àâàðèéíûå ñëóæáû,

ñîîòâåòñòâóþùèå òðàíñïîðòíûå ïðåäïðèÿòèÿ).

Ôóíêöèîíàëüíûå âîçìîæíîñòè
êîìïëåêñà ìîíèòîðèíãà è îïîâåùåíèÿ

“Ðàäèîâîëíà”

Êîìïëåêñ “Ðàäèîâîëíà” îáåñïå÷èâàåò äîâåäåíèå

èíôîðìàöèè:
� â êà÷åñòâå ôóíêöèè ñèñòåìû îïîâåùåíèÿ ìóíè-

öèïàëüíîãî óðîâíÿ:

– äî ñïåöèàëüíî ïîäãîòîâëåííûõ ñèë è ñðåäñòâ,

ïðåäíàçíà÷åííûõ è âûäåëÿåìûõ (ïðèâëåêà-

åìûõ) äëÿ ïðåäóïðåæäåíèÿ è ëèêâèäàöèè ÷ðåç-

âû÷àéíûõ ñèòóàöèé, ñèë è ñðåäñòâ ãðàæäàí-

ñêîé îáîðîíû íà òåððèòîðèè ìóíèöèïàëüíî-

ãî îáðàçîâàíèÿ;

– äåæóðíî-äèñïåò÷åðñêèõ ñëóæá îðãàíèçàöèé è

ïðîèçâîäñòâåííûõ îáúåêòîâ;

– íàñåëåíèÿ, ïðîæèâàþùåãî íà òåððèòîðèè ñîîò-

âåòñòâóþùåãî ìóíèöèïàëüíîãî îáðàçîâàíèÿ;
� â êà÷åñòâå ôóíêöèè ñèñòåìû îïîâåùåíèÿ îáúåê-

òîâîãî óðîâíÿ:

– äî ðóêîâîäÿùåãî ñîñòàâà ãðàæäàíñêîé îáîðî-

íû îðãàíèçàöèè è îáúåêòà;

– îáúåêòîâûõ àâàðèéíî-ñïàñàòåëüíûõ ôîðìè-

ðîâàíèé, â òîì ÷èñëå ñïåöèàëèçèðîâàííûõ;

– ïåðñîíàëà îðãàíèçàöèè, ýêñïëóàòèðóþùåé ïðî-

èçâîäñòâåííûé îáúåêò;

– íàñåëåíèÿ, ïðîæèâàþùåãî â çîíå äåéñòâèÿ ëî-

êàëüíîé ñèñòåìû îïîâåùåíèÿ, ïîñðåäñòâîì

÷àñòè ñèñòåìû îïîâåùåíèÿ ìóíèöèïàëüíîãî

óðîâíÿ.

Îáîðóäîâàíèå ãàðàíòèðóåò ñëåäóþùèå ñïîñîáû

îïîâåùåíèÿ:
� ðå÷åâîå îïîâåùåíèå:

– ñèíòåçèðîâàííûå ñîîáùåíèÿ íà îñíîâå ïðî-

èçâîëüíîãî òåêñòà;

– âîñïðîèçâåäåíèå ïðåäâàðèòåëüíî çàïèñàííûõ

àóäèîñîîáùåíèé;

– âîñïðîèçâåäåíèå ðàäèîñèãíàëà (FM-äèàïà-

çîíà) â ðåæèìå ðåàëüíîãî âðåìåíè;
� îïîâåùåíèå â âèäå òåêñòà íà òàáëî “áåãóùàÿ

ñòðîêà”;
� çâóêîâîå îïîâåùåíèå ïðè ïîìîùè ñèðåí;
� îïîâåùåíèå äîëæíîñòíûõ ëèö ïîñðåäñòâîì SMS-

ñîîáùåíèé.

Ïðèìåð óñòàíîâêè ñèñòåìû îïîâåùåíèÿ íàñå-

ëåíèÿ íà óëèöå ïðåäñòàâëåí íà ðèñ. 3.

Ðèñ. 3. Ïðèìåð óñòàíîâêè îáúåêòîâîé ñòàíöèè ñèñòåìû îïîâåùåíèÿ íàñåëåíèÿ íà óëèöå
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Ïðèìåíåíèå åäèíîé ñèñòåìû, êîòîðàÿ ñîâìåùà-

åò â ñåáå ôóíêöèè ìîíèòîðèíãà è îïîâåùåíèÿ, ïî-

çâîëÿåò ñóùåñòâåííî ñîêðàòèòü ðàñõîäû, â òîì ÷èñëå

áþäæåòíûå: íåò íåîáõîäèìîñòè â âûäåëåíèè äâóõ

÷àñòîòíûõ äèàïàçîíîâ, óñòàíîâêå äâóõ êîìïëåêòîâ

îáîðóäîâàíèÿ, èõ òåõíè÷åñêîì îáñëóæèâàíèè, îáó-

÷åíèè ïåðñîíàëà ðàáîòå íà äâóõ ñèñòåìàõ.

Âûâîäû

1. Â ñèñòåìå ïåðåäà÷è òðåâîæíûõ ñîîáùåíèé

äîëæíà áûòü çàëîæåíà âîçìîæíîñòü ìîíèòîðèíãà ïî

ðàçëè÷íûì êàíàëàì ñâÿçè — GSM, Ethernet, òåëå-

ôîí, íî îñíîâíûì êàíàëîì ñâÿçè ÿâëÿåòñÿ äâóõñòî-

ðîííèé ðàäèîêàíàë, îðãàíèçîâàííûé íà âûäåëåííûõ

ñïåöèàëüíî äëÿ Ì×Ñ ðàäèî÷àñòîòàõ â äèàïàçîíàõ

146–174 è 403–470 ÌÃö. Îòäåëüíàÿ ïîëîñà ðàäèî-

÷àñòîò ïîçâîëÿåò çíà÷èòåëüíî ïîâûñèòü íàäåæíîñòü

è æèâó÷åñòü ñèñòåì ïîæàðíîãî ìîíèòîðèíãà è îïî-

âåùåíèÿ â öåëîì.

2. Áëàãîäàðÿ âíåäðåíèþ ñîâðåìåííûõ ðàäèî-

êàíàëüíûõ ñèñòåì ïîæàðíîãî ìîíèòîðèíãà ñòàíî-

âèòñÿ âîçìîæíûì çíà÷èòåëüíî ñíèçèòü ÷èñëî ïî-

ñòðàäàâøèõ ïðè ïîæàðàõ, òåõíîãåííûõ àâàðèÿõ è

ñòèõèéíûõ áåäñòâèÿõ. Ýòî îáåñïå÷èâàåòñÿ çà ñ÷åò

àâòîìàòè÷åñêîãî âûçîâà ñèë ðåàãèðîâàíèÿ ýêñòðåí-

íûõ ñëóæá ïî ðàäèîêàíàëó, ñïåöèàëüíî âûäåëåííî-

ìó äëÿ íóæä Ì×Ñ Ðîññèè.

3. Ðàäèîêàíàëüíûå ñèñòåìû ðàííåãî îáíàðóæå-

íèÿ ïîæàðà è äðóãèõ ×Ñ, à òàêæå îïåðàòèâíîãî îïî-

âåùåíèÿ î íèõ ïîçâîëÿò ðàäèêàëüíî èçìåíèòü ñó-

ùåñòâóþùóþ â ñòðàíå ñèòóàöèþ ïî çàùèòå ëþäåé è

îáúåêòîâ îò ïîæàðîâ è àâàðèé.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ

1. Çûêîâ Â. È. Ïîæàðíûé ìîíèòîðèíã: âçãëÿä Ì×Ñ Ðîññèè �� Ñèñòåìû áåçîïàñíîñòè. — 2013. —

¹ 5. — Ñ. 136–139.

2. Çûêîâ Â. È., Êîêøèí Â. Â., Êðèâîøîíîê Â. Â. Èñòîðèÿ ñîçäàíèÿ è ñîâåðøåíñòâîâàíèÿ áåñïðîâîä-

íûõ ñèñòåì ìîíèòîðèíãà : ìîíîãðàôèÿ � Ïîä îáù. ðåä. Â. È. Çûêîâà. — Ì. : Àêàäåìèÿ ÃÏÑ Ì×Ñ

Ðîññèè, 2016. — 160 ñ.

3. Òåõíè÷åñêèé ðåãëàìåíò î òðåáîâàíèÿõ ïîæàðíîé áåçîïàñíîñòè : Ôåäåð. çàêîí ÐÔ îò 22.07.2008

¹ 123-ÔÇ �� Ñîáð. çàêîíîäàòåëüñòâà ÐÔ. — 2008. — ¹ 30 (÷. I), ñò. 3579.

4. Ôåäîðîâ À. Â., ×ëåíîâ À. Í., Ëóêüÿí÷åíêî À. À., Áóöûíñêàÿ Ò. À., Äåì¸õèí Ô. Â. Ñèñòåìû è òåõíè-

÷åñêèå ñðåäñòâà ðàííåãî îáíàðóæåíèÿ ïîæàðà : ìîíîãðàôèÿ. — Ì. : Àêàäåìèÿ ÃÏÑ Ì×Ñ Ðîññèè,

2009. — 159 ñ.

5. Pfister G. Definition von Brandgasen mit Festkörpersensoren �� Seminar über Automatischen Bran-

dentdekung, Aube 82, Int. Vortrage. — 1982. — No. 2. — Ð. 78–86.

6. Ñèìèó Ýì. Õàîòè÷åñêèå ïåðåõîäû â äåòåðìèíèðîâàííûõ è ñòîõàñòè÷åñêèõ ñèñòåìàõ � Ïåð. ñ àíãë.

— Ì. : Ôèçìàòëèò, 2007. — 208 p.

7. Ïîëÿêîâ Þ. À. Ðàííÿÿ äèàãíîñòèêà ïîæàðîâçðûâîîïàñíîñòè íà îñíîâå ìèêðîýëåêòðîííûõ ñåí-

ñîðîâ �� Ïîæàðû è ÷ðåçâû÷àéíûå ñèòóàöèè: ïðåäîòâðàùåíèå, ëèêâèäàöèÿ. — 2009. — ¹ 2. —

Ñ. 52–63.

8. Kaiser G. D., Walker B. C. Releases of anhydrous ammonia from pressurized containers — the impor-

tance of denser-than-air mixtures �� Atmospheric Environment (1967). — 1978. — Vol. 12, Issue 12.

— Ð. 2289–2300. DOI: 10.1016�0004-6981(78)90269-x.

9. Ludwig F. L. A model for simulating the behavior of pollutants emitted at ground level under time-varying

meteorological conditions �� Atmospheric Environment (1967). — 1981. — Vol. 15, Issue 6. —

P. 989–999. DOI: 10.1016�0004-6981(81)90099-8.

10. Picknett R. G. Dispersion of dense gas puffs released in the atmosphere at ground level �� Atmospheric

Environment (1967). — 1981. — Vol. 15, Issue 4. — P. 509–525. DOI: 10.1016�0004-6981(81)90181-5.

11. Eidsvik K. J. A model for heavy gas dispersion in the atmosphere �� Atmospheric Environment (1967).

— 1980. — Vol. 14, Issue 7. — P. 769–777. DOI: 10.1016�0004-6981(80)90132-8.

12. Áåëèêîâ À. Ê., Ïîëÿêîâ Þ. À., Áåãèøåâ È. Ð. Äèàãíîñòèêà ôîòîâîñïëàìåíåíèÿ è ðàñïðîñòðàíåíèÿ

ïëàìåíè â ãîðþ÷èõ ãàçîâûõ ñìåñÿõ �� Ïîæàðîâçðûâîáåçîïàñíîñòü. — 2009. — Ò. 18, ¹ 6. —

Ñ. 37–40.

13. Àáðàìîâ Î. Â. Ìîíèòîðèíã è ïðîãíîçèðîâàíèå òåõíè÷åñêîãî ñîñòîÿíèÿ ñèñòåì îòâåòñòâåííîãî

íàçíà÷åíèÿ �� Èíôîðìàòèêà è ñèñòåìû óïðàâëåíèÿ. — 2011. — ¹ 2. — Ñ. 4–15.

14. Àáðàìîâ Î. Â. Âîçìîæíîñòè è ïåðñïåêòèâû ôóíêöèîíàëüíî-ïàðàìåòðè÷åñêîãî íàïðàâëåíèÿ òå-

îðèè íàäåæíîñòè �� Èíôîðìàòèêà è ñèñòåìû óïðàâëåíèÿ. — 2014. — ¹ 4(42). — Ñ. 64–77.

Ìàòåðèàë ïîñòóïèë â ðåäàêöèþ 23 àâãóñòà 2016 ã.



ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2016 ÒÎÌ 25 ¹ 1072

ÏÎÆÀÐÍÀß ÀÂÒÎÌÀÒÈÊÀ

Äëÿ öèòèðîâàíèÿ: Çûêîâ Â. È., Ïîëÿêîâ Þ. À., Ôåäîðîâ À. Â., Êîêøèí Â. Â. Áåñïðîâîäíûå ñè-

ñòåìû ìîíèòîðèíãà è îïîâåùåíèÿ íàñåëåíèÿ î ïîæàðàõ è ÷ðåçâû÷àéíûõ ñèòóàöèÿõ �� Ïîæàðî-

âçðûâîáåçîïàñíîñòü. — 2016. — Ò. 25, ¹ 10. — Ñ. 67–73. DOI: 10.18322/PVB.2016.25.10.67-73.

English

WIRELESS SYSTEMS OF MONITORING AND WARNING
THE POPULATION ABOUT FIRE AND EMERGENCIES

ZYKOV V. I., Doctor of Technical Sciences, Professor, Prize Winner
of Government of Russian Federation in the Science and Technology,
Professor of Department of Special Electrical Engineering Computer-
Aided Systems and Communication, State Fire Academy of Emercom
of Russia (Borisa Galushkina St., 4, Moscow, 129366, Russian Federation;

e-mail address: zykov01@mail.ru)

POLYAKOV Yu. A., Doctor of Technical Sciences, Professor, Professor
of Engineering Thermophysics and Hydraulics Department, State Fire
Academy of Emercom of Russia (Borisa Galushkina St., 4, Moscow, 129366,

Russian Federation; e-mail address: polyakov-1930@mail.ru)

FEDOROV A. V., Doctor of Technical Sciences, Professor, Head
of Fire Automation Department, State Fire Academy of Emercom
of Russia (Borisa Galushkina St., Moscow, 129366, Russian Federation;

e-mail address: fedorov-ppa@yandex.ru)

KOKSHIN V. V., Prize Winner of Government of Russian Federation
in the Science and Technology, General Director of “Argus-Spectrum M”
(Bolshaya Lubyanka St., 16, build. 3, Moscow, 129068, Russian Federation;

e-mail address: vkokshin@mail.ru)

ABSTRACT

The purpose of this article is to review the main technical and operational requirements for modern

wireless systems, monitoring of fire safety facilities and warning the population about the occurrence

of a fire or emergencies.

Important role in reducing the severity of the consequences from fires plays an early detection and

rapid transmission of the message on a fire, ensuring the timely adoption of measures for its liquida-

tion.

To ensure the safety of people in emergencies it's necessary to solve two priorities: to monitor

the condition of objects and the transfer of information from the objects of the emergency services

response and to inform the public about the danger through the transmission of information to a wide

range of people.

It’s possible by using of professional wireless analogue addressable fire alarm systems with

two-way exchange protocol. Wireless systems alarm transmission must provide an implementation of

the requirements of the new regulatory framework applicable to fire alarm systems and notification.

The system of radio channel monitoring of fire safety in automatic mode, without participation

of the staff of the facility shall without delay send a signal about the fire service “01” that will

significantly reduce the response time to an alarm.

For reliable work of system it is necessary to allocate for the needs of the emergency radio channel

with a separate band of radio. The use of two way radio has greatly expanded the functionality of

the monitoring system. Currently there are added functions of the system.

System monitoring and alerts should provide the capability to collect the signal about a fire and

other emergencies from the object to the control of the Emercom , and the ability to inform the public

of an emergency (intercoms in homes; loudspeakers in the streets; scoreboard “Ticker” in institutions;

video screens at train stations).

Such a combined warning system was developed by Emercom of Russia jointly with the VNIIPO

of Emercom of Russia in the form of complex “Radio wave”. Special technical means complex

“Radio wave” is designed to provide in a timely manner alerts and emergency information to
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authorities, officials, civil defence force and the population about the dangers arising from the threat

of or occurrence of a disaster.

The use of a unified system that combines the functions of monitoring and alerting can signi-

ficantly reduce costs, including budget.

It is possible to make an unambiguous conclusion that the radio system early detection of fires and

other emergencies, and prompt alerts will allow to radically change the existing situation for the pro-

tection of people and objects from fire and accidents.

Keywords: monitoring of fire safety; fires; emergencies; warning systems; fire safety; radio channel;

management of human evacuation; social objects.
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