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ÀËÃÎÐÈÒÌ ÎÐÃÏÐÎÅÊÒÈÐÎÂÀÍÈß ÃÀÐÍÈÇÎÍÀ
ÏÐÎÒÈÂÎÏÎÆÀÐÍÎÉ ÑËÓÆÁÛ ÃÎÐÎÄÀ

Ðàññìîòðåíû íîðìàòèâíî-ïðàâîâûå àêòû Ðåñïóáëèêè Êàçàõñòàí â îáëàñòè ïðîåêòèðîâàíèÿ ïðî-
òèâîïîæàðíûõ ïîäðàçäåëåíèé. Ñ ïîìîùüþ òåîðèè ìîäåëèðîâàíèÿ ïðîòèâîïîæàðíûõ ïîäðàç-
äåëåíèé è ñóùåñòâóþùèõ àëãîðèòìîâ ïðîåêòèðîâàíèÿ ïîäðàçäåëåíèé ðàçðàáîòàí àëãîðèòì
îïðåäåëåíèÿ íåîáõîäèìîãî ÷èñëà ïîæàðíûõ àâòîìîáèëåé, ïðîòèâîïîæàðíûõ äåïî è ÷èñëåí-
íîñòè ëè÷íîãî ñîñòàâà. Ïðîâåäåíî ìîäåëèðîâàíèå íåîáõîäèìîãî ÷èñëà ïðîòèâîïîæàðíûõ ïîä-
ðàçäåëåíèé. Óñòàíîâëåíî, ÷òî ïðè ðàçìåùåíèè èõ â ñîîòâåòñòâèè ñ ñóùåñòâóþùèìè òðåáîâàíè-
ÿìè íîðìàòèâíî-ïðàâîâûõ àêòîâ Ðåñïóáëèêè Êàçàõñòàí ïîòðåáóåòñÿ ñëèøêîì áîëüøîå êîëè÷å-
ñòâî ïîæàðíûõ äåïî. Ïðåäëîæåíî íàèáîëåå ðàöèîíàëüíîå ñðåäíåå âðåìÿ ñëåäîâàíèÿ ê ìåñòó
âûçîâà ïðîòèâîïîæàðíûõ ïîäðàçäåëåíèé â ãîðîäàõ Ðåñïóáëèêè Êàçàõñòàí, êîòîðîå ñîñòàâëÿåò
7 ìèí.
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íûõ àâòîìîáèëåé; ÷èñëåííîñòü ëè÷íîãî ñîñòàâà; ñðåäíåå âðåìÿ ñëåäîâàíèÿ.
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Ââåäåíèå

Â íàñòîÿùåå âðåìÿ ñîãëàñíî äàííûì, îïóáëèêîâàí-
íûì íà îôèöèàëüíîì èíòåðíåò-ðåñóðñå Êîìèòåòà ïî
÷ðåçâû÷àéíûì ñèòóàöèÿì ÌÂÄ Ðåñïóáëèêè Êàçàõ-
ñòàí, ïðîòèâîïîæàðíóþ çàùèòó íàñåëåíèÿ è òåððè-
òîðèè Ðåñïóáëèêè Êàçàõñòàí îñóùåñòâëÿþò 423 ïðî-
òèâîïîæàðíûõ ïîäðàçäåëåíèÿ ãîñóäàðñòâåííîé ïðî-
òèâîïîæàðíîé ñëóæáû.

Ïðîòèâîïîæàðíûå ïîäðàçäåëåíèÿ Ðåñïóáëèêè
Êàçàõñòàí ñïðîåêòèðîâàíû ïî ñîâåòñêèì íîðìàì,
ïðèíÿòûì â äàëåêîì 1930 ã. [1]. Ñîãëàñíî èì [1] ðà-
äèóñ çîíû îáñëóæèâàíèÿ ïîæàðíûì äåïî áûë ïðè-
íÿò 3 êì. Â 50-õ ãîäàõ ÕÕ â. ê íîðìàòèâó áûë äî-
áàâëåí åùå îäèí ïîêàçàòåëü — ÷èñëî ïîæàðíûõ
àâòîìîáèëåé, êîòîðîå îïðåäåëÿëîñü èç ðàñ÷åòà îäèí
ïîæàðíûé àâòîìîáèëü (ÏÀ) íà 5 òûñ. ÷åë., ïðîæè-
âàþùèõ â íàñåëåííîì ïóíêòå [2].

Äàííûå íîðìû â êà÷åñòâå åäèíñòâåííûõ ïàðà-
ìåòðîâ äëÿ îáîñíîâàíèÿ ÷èñëà ïðîòèâîïîæàðíûõ
ïîäðàçäåëåíèé äåéñòâîâàëè âïëîòü äî 2009 ã. Â ýòîì
æå ãîäó Òåõíè÷åñêèì ðåãëàìåíòîì “Îáùèå òðåáî-
âàíèÿ ê ïîæàðíîé áåçîïàñíîñòè” Ðåñïóáëèêè Êà-
çàõñòàí áûëè âêëþ÷åíû âðåìåííûå� ïàðàìåòðû ïðè-
áûòèÿ ê ìåñòó âûçîâà ïåðâûõ ïðîòèâîïîæàðíûõ ïîä-
ðàçäåëåíèé: 10 ìèí — äëÿ ãîðîäà è 20 ìèí — äëÿ
ñåëüñêîé ìåñòíîñòè [2]. Äàííûå âðåìåííûå� ïàðà-
ìåòðû ÿâëÿþòñÿ àíàëîãàìè çàðóáåæíûõ íîðì [3].

Èñïîëüçóåìûå â íàñòîÿùåå âðåìÿ íîðìàòèâíî-
ïðàâîâûå àêòû Ðåñïóáëèêè Êàçàõñòàí â îáëàñòè ïðî-

åêòèðîâàíèÿ ïðîòèâîïîæàðíûõ ïîäðàçäåëåíèé íå ïî-
çâîëÿþò îáåñïå÷èòü ñîîòâåòñòâóþùóþ ïîæàðíóþ
áåçîïàñíîñòü â ãîðîäàõ [4].

Öåëü è çàäà÷à èññëåäîâàíèÿ — ðàçðàáîòêà àëãî-
ðèòìà îðãàíèçàöèîííîãî ïðîåêòèðîâàíèÿ ãàðíèçî-
íà ïðîòèâîïîæàðíîé ñëóæáû ãîðîäà [5].

Ìåòîäîëîãèÿ

Äî íàñòîÿùåãî âðåìåíè â Ðåñïóáëèêå Êàçàõñòàí
íå ïðîâîäèëèñü èññëåäîâàíèÿ ïî ðàçðàáîòêå íàó÷íî
îáîñíîâàííûõ ðåñóðñîâ ïðîòèâîïîæàðíûõ ñëóæá
ãîðîäîâ è íàñåëåííûõ ïóíêòîâ.

Ïðèìåíåíèå ïîëîæåíèé òåîðèè ìîäåëèðîâàíèÿ
ïðîòèâîïîæàðíûõ ñëóæá [6, 7], ñèñòåìàòèçàöèè ñó-
ùåñòâóþùèõ àëãîðèòìîâ ïðîåêòèðîâàíèÿ ïîäðàçäå-
ëåíèé [1, 8–12] ïîçâîëèëè àâòîðó ðàçðàáîòàòü àëãî-
ðèòì îïðåäåëåíèÿ íåîáõîäèìîãî ÷èñëà ïîæàðíûõ
àâòîìîáèëåé, ïðîòèâîïîæàðíûõ ñëóæá (äåïî) è ÷èñ-
ëåííîñòè ëè÷íîãî ñîñòàâà (ËÑ) (ñì. ðèñóíîê).

Ïðèâåäåííûé íà ðèñóíêå àëãîðèòì öåëåñîîá-
ðàçíî ðåàëèçîâûâàòü ïîýòàïíî.

Ïåðâûé ýòàï. Îïðåäåëåíèå ñðåäíåãî âðåìåíè
ñëåäîâàíèÿ � ñë (ìèí) ïîæàðíî-ñïàñàòåëüíûõ ñëóæá
ê ìåñòó âûçîâà [13].

Âòîðîé ýòàï. Îïðåäåëåíèå òðåáóåìîãî äëÿ ãî-
ðîäà ÷èñëà ïîæàðíûõ äåïî ñ ó÷åòîì ñðåäíåãî âðå-
ìåíè ñëåäîâàíèÿ � ñë , ñðåäíåé ñêîðîñòè ñëåäîâàíèÿ
Vñë

2 = 25�36 (êì�÷), ïëîùàäè íàñåëåííîãî ïóíêòà
Sãîð (êì2), áåçðàçìåðíîãî êîýôôèöèåíòà íåïðÿìî-
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ëèíåéíîñòè óëè÷íîé ñåòè kí, èçìåíÿþùåãîñÿ â çà-
âèñèìîñòè îò ñåòè ãîðîäà îò 1 äî 2 � 1,4, è áåçðàç-
ìåðíîãî ýìïèðè÷åñêîãî êîýôôèöèåíòà �, ó÷èòûâà-
þùåãî îñîáåííîñòè êàæäîãî íàñåëåííîãî ïóíêòà
(÷àùå âñåãî � = 0,3�0,5) [12].

Òðåòèé ýòàï. Îïðåäåëåíèå íåîáõîäèìîãî ÷èñëà
ÏÀ òðåìÿ ñïîñîáàìè:

1) èç ðàñ÷åòà ïî îäíîìó ÏÀ íà äåïî;
2) îðèåíòèðîâî÷íûé, ó÷èòûâàþùèé îäíîâðå-

ìåííóþ çàíÿòîñòü ÏÀ, ðàññ÷èòàííóþ ïî ïðè-
âåäåííîé èíòåíñèâíîñòè ïîòîêà âûçîâîâ à

(Ýðë): a = ��ñð.îáñë (ãäå � — ñðåäíåå ÷èñëî
âûçîâîâ â åäèíèöó âðåìåíè; �ñð.îáñë — ñðåä-
íåå âðåìÿ îáñëóæèâàíèÿ âûçîâîâ);

3) îñíîâíîé, ó÷èòûâàþùèé ðèñê íåõâàòêè ÏÀ.
×åòâåðòûé ýòàï. Îïðåäåëåíèå íåîáõîäèìîé

÷èñëåííîñòè ëè÷íîãî ñîñòàâà NËÑ èç ðàñ÷åòà 6 ÷åë.
ëè÷íîãî ñîñòàâà íà 1 ÏÀ, 2 ÷åë. ëè÷íîãî ñîñòàâà íà
1 ÀË, óìíîæåííûå íà êîëè÷åñòâî äåæóðíûõ ñìåí
(â íàøåì ñëó÷àå íà 4), è ïëþñ 3 ÷åë. íà÷àëüñòâó-
þùåãî ñîñòàâà (íà÷àëüíèêà ïîäðàçäåëåíèÿ è äâóõ
çàìåñòèòåëåé).

Ðåçóëüòàòû è èõ îáñóæäåíèå

Â ñîîòâåòñòâèè ñ óêàçàííûì àëãîðèòìîì îïðå-
äåëåíèÿ íåîáõîäèìîãî ÷èñëà ÏÀ, ïðîòèâîïîæàðíûõ
ñëóæá è ÷èñëåííîñòè ËÑ âûïîëíèì ïðîåêòèðîâà-
íèå ãàðíèçîíà ãîðîäà K.

Ïëîùàäü òåððèòîðèè ãîðîäà ñîñòàâëÿåò 81 êì2,
ò. å. Sîáù = Sçàñòð = 81 êì2; êîýôôèöèåíò íåïðÿìîëè-
íåéíîñòè ïðèìåì kí = 1,3.

Ñðåäíåå âðåìÿ ñëåäîâàíèÿ ïðîòèâîïîæàðíûõ ïîä-
ðàçäåëåíèé ãîðîäà K ê ìåñòó âûçîâà ñîñòàâëÿåò
� ñë = 7,2 ìèí, ñêîðîñòü ñëåäîâàíèÿ Vñë

2 = 28 êì�÷,
� = 0,4.

Äëÿ ïåðâîãî ñïîñîáà (N ÏÀ
min = Nä) ÷èñëî ïîæàð-

íûõ äåïî Nä, òðåáóåìûõ ãîðîäó K, âû÷èñëèì ïî ôîð-
ìóëå (1), ðàçðàáîòàííîé ïðîôåññîðîì Í. Í. Áðóø-
ëèíñêèì [1]:

N k S Vä í
2

ãîð ñë
2

ñë� � �( ) .2 (1)

Ïîäñòàâèâ â (1) ðàíåå ïîëó÷åííûå çíà÷åíèÿ, ïî-

ëó÷àåì Nä
0,4 1,69 81
0,22 49,0

�
� �
�

= 5 äåïî.

Àëãîðèòì îïðåäåëåíèÿ íåîáõîäèìîãî ÷èñëà ïîæàðíûõ àâòîìî-
áèëåé, ïîæàðíî-ñïàñàòåëüíûõ ïîäðàçäåëåíèé è ÷èñëåííîñòè ëè÷-
íîãî ñîñòàâà: �ñë — ñðåäíåå âðåìÿ ñëåäîâàíèÿ ê ìåñòó âûçîâà
ïîæàðíî-ñïàñàòåëüíûõ ñëóæá, ìèí; Nä — êîëè÷åñòâî ïîæàðíûõ
äåïî;Vñë

2 — ñðåäíÿÿ ñêîðîñòü ñëåäîâàíèÿ, êì�÷; Sãîð — ïëîùàäü
íàñåëåííîãî ïóíêòà, êì2; kí — áåçðàçìåðíûé êîýôôèöèåíò íå-
ïðÿìîëèíåéíîñòè óëè÷íîé ñåòè; � — áåçðàçìåðíûé ýìïèðè÷å-
ñêèé êîýôôèöèåíò, ó÷èòûâàþùèé îñîáåííîñòè êàæäîãî íàñå-
ëåííîãî ïóíêòà; NÏÀ — êîëè÷åñòâî ïîæàðíûõ àâòîìîáèëåé;
m — ÷èñëî âûåçäîâ ïîæàðíûõ àâòîìîáèëåé; PN — âåðîÿòíîñòü
òîãî, ÷òî â ãîðîäå îäíîâðåìåííî ìîæåò áûòü çàíÿòî áîëåå N îò-
äåëåíèé ïîæàðíî-ñïàñàòåëüíûõ ñëóæá; pj — ÷èñëî îäíîâðå-
ìåííî çàíÿòûõ j îòäåëåíèé ïîæàðíî-ñïàñàòåëüíûõ ñëóæá; � —
êðèòè÷åñêîå çíà÷åíèå âåðîÿòíîñòè îòêàçà; NËÑ — ÷èñëåííîñòü
ëè÷íîãî ñîñòàâà; NÀÖ — êîëè÷åñòâî àâòîöèñòåðí â ïîäðàçäåëå-
íèè; NÀË — êîëè÷åñòâî àâòîëåñòíèö; Níà÷ — ÷èñëåííîñòü íà-
÷àëüñòâóþùåãî ñîñòàâà ïîäðàçäåëåíèÿ

Algorithm for determining the required number of fire trucks, fire
and rescue units and the number of personnel: �pl — average time to
the place of call of fire and rescue services, min; Nd — number of
depots; Vpl

2 — average speed, km�h; Spop — population area, km2;
kn — dimensionless coefficient of non-straightness of the street net-
work; � — dimensionless empirical coefficient taking into account
the characteristics of each locality; NFT — number of fire trucks,
units; m — number of departures of fire trucks; PN — probability
that more than N fire and rescue departments may be occupied
at the same time in the city; pj — number of simultaneously occupied
j offices of fire and rescue services; � — critical value of the proba-
bility of failure; Npers — manpower; NTT — number of tank trucks
in the division; NAL — number of ladders; Ncom — number of com-
manders of the unit
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Òàêèì îáðàçîì, ïðè ðàñ÷åòå ïî ïåðâîìó ñïîñîáó
ãîðîäó íåîáõîäèìî 5 äåïî è ñîîòâåòñòâåííî 5 ÏÀ.
Ïðè ðàñ÷åòå ïî âòîðîìó ñïîñîáó ãîðîäó ïîòðåáóåò-
ñÿ ÷èñëî ÏÀ, ðàññ÷èòàííîå ïî ôîðìóëå

NÏÀ = (� + 4 �) 2 = (0,12 + 4 4) 2 = 3 ÏÀ.

Â îïåðàòèâíîé äåÿòåëüíîñòè ïðîòèâîïîæàðíûõ
ïîäðàçäåëåíèé ìîæåò âîçíèêàòü ñèòóàöèÿ {>N},
â êîòîðîé îáñëóæèâàíèåì âûçîâîâ îäíîâðåìåííî
çàíÿòî ÷èñëî ÏÀ, ïðåâûøàþùåå èõ èñõîäíîå êîëè-
÷åñòâî.

Âåðîÿòíîñòü p{>N} òîãî, ÷òî â ïðîèçâîëüíûé ìî-
ìåíò âðåìåíè çàäàííîãî ÷èñëà ÏÀ N íåäîñòàòî÷íî
äëÿ îáñëóæèâàíèÿ âûçîâîâ íà èññëåäóåìîé òåððè-
òîðèè, âû÷èñëÿåòñÿ ïî ôîðìóëå [1]:

p N p N p k
k

N

{ } { } { }� � � � � �
�

1 1

0

(N = 0, 1, 2, 3, …),

(2)

ãäå p{k} — âåðîÿòíîñòü òîãî, ÷òî îäíîâðåìåííî çà-
íÿòû k ïîæàðíûõ àâòîìîáèëåé.
Îæèäàåìàÿ çà ïåðèîä âðåìåíè íàáëþäåíèÿ Tíàáë

ñóììàðíàÿ ïðîäîëæèòåëüíîñòü Ò{>N} îäíîâðåìåí-
íîé çàíÿòîñòè îáñëóæèâàíèåì âûçîâîâ â îõðàíÿåìîì
ðàéîíå ÷èñëà ÏÀ, ïðåâûøàþùåãî çàäàííîå çíà÷å-
íèå N (ò. å. ñ ïðèâëå÷åíèåì äîïîëíèòåëüíûõ ÏÀ),
îöåíèâàåòñÿ ïî ôîðìóëå [1]:

T N T p N T T k
k

N

{ } { } { }� � � � �
�

íàáë íàáë

0

(N = 0, 1, 2, 3, …).
(3)

×àñòîòà âîçíèêíîâåíèÿ îòêàçîâ (êàê ïîëíûõ, òàê
è ÷àñòè÷íûõ) fîòê(N) â îáñëóæèâàíèè âûçîâîâ â îõðà-
íÿåìîì ðàéîíå ïðè çàäàííîì ÷èñëå ÏÀ N âû÷èñëÿ-
åòñÿ ïî ôîðìóëå [1]:

f N f k f N f N
k

N

îòê îòê( ) { } ( ) { }� � � � �
�

�

1

1

(N = 0, 1, 2, 3, …).
(4)

×àñòîòà âîçíèêíîâåíèÿ ïîëíûõ îòêàçîâ fïî(N) â
îáñëóæèâàíèè âûçîâîâ â îõðàíÿåìîì ðàéîíå ïðè
çàäàííîì ÷èñëå ÏÀ N îïðåäåëÿåòñÿ ïî ôîðìóëå [1]:

f N p N p k
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ïî ( ) { } { }� � � � �
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�
��

�
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�

�


� �1 1
0

1

(N = 1, 2, 3, …). (5)

×àñòîòà âîçíèêíîâåíèÿ ÷àñòè÷íûõ îòêàçîâ f÷î(N)
â îáñëóæèâàíèè âûçîâîâ â îõðàíÿåìîì ðàéîíå ïðè
çàäàííîì ÷èñëå ÏÀ N âû÷èñëÿåòñÿ ïî ôîðìóëå [1]:

f÷î(N) = fîòê(N) – fïî(N) (N = 0, 1, 2, 3, …). (6)

Ðåçóëüòàòû ðàñ÷åòîâ äëÿ îáîñíîâàíèÿ òðåáóåìî-
ãî êîëè÷åñòâà ÏÀ ïðîòèâîïîæàðíîé ñëóæáû ãîðî-
äà K ïðåäñòàâëåíû â òàáë. 1. Çà ïåðèîä Tíàáë âçÿòû
1,5 ìåñ. (ÿíâàðü – ôåâðàëü), ò. å. 1085 ÷.

Èç òàáë. 1 âèäíî, ÷òî äëÿ ïðîòèâîïîæàðíîé çà-
ùèòû ãîðîäà K ïðè îäíîâðåìåííîì îáñëóæèâàíèè
âûçîâîâ äîñòàòî÷íî 5 îòäåëåíèé íà îñíîâíûõ ÏÀ.
Ïðè ýòîì ñóììàðíàÿ ïðîäîëæèòåëüíîñòü çàíÿòîñòè
äîïîëíèòåëüíûõ îòäåëåíèé îáñëóæèâàíèåì âûçî-
âîâ â ãîðîäå çà ðàññìàòðèâàåìûé ïåðèîä ñîñòàâèò
îêîëî 0,88 ÷, à çà ãîä — 8 ÷. Ýòî çíà÷èò, ÷òî â áîåâîì
ðàñ÷åòå ãîðîä äîëæåí èìåòü íå ìåíåå 6 ÏÀ (ïëþñ
íåêîòîðûé ðåçåðâ).

Ïî ðåçóëüòàòàì ðàñ÷åòîâ óñòàíîâëåíî, ÷òî çíà-
÷åíèÿ âñåõ êðèòåðèåâ ìîíîòîííî óáûâàþò ñ óâåëè-
÷åíèåì ÷èñëà îïåðàòèâíûõ îòäåëåíèé â ãîðîäå (÷òî
ñîîòâåòñòâóåò ïîâûøåíèþ óðîâíÿ åãî ïðîòèâîïîæàð-
íîé çàùèòû), ïîýòîìó èç ýêîíîìè÷åñêèõ ñîîáðàæå-
íèé ðàçóìíî îãðàíè÷èòüñÿ òàêèì ÷èñëîì N îòäåëå-
íèé, êîòîðîå îáåñïå÷èâàåò äîñòàòî÷íî ìàëûå çíà-
÷åíèÿ ðàññìàòðèâàåìûõ êðèòåðèåâ [14, 15].

Òðåáóåìóþ ÷èñëåííîñòü ëè÷íîãî ñîñòàâà NËÑ

ðàññ÷èòàåì ïî ôîðìóëå [2]:

NËÑ = [NÀÖ · 6 + NÀË · 2] · 4 + Níà÷ , (7)

ãäå NÀÖ — êîëè÷åñòâî àâòîöèñòåðí â ïîäðàçäåëåíèè;
6 — áîåâîé ðàñ÷åò îäíîãî ÏÀ;
NÀË — êîëè÷åñòâî àâòîëåñòíèö;
2 — áîåâîé ðàñ÷åò îäíîé ÀË;
4 — êîëè÷åñòâî äåæóðíûõ ñìåí;
Níà÷ — ÷èñëåííîñòü íà÷àëüñòâóþùåãî ñîñòàâà
ïîäðàçäåëåíèÿ.
Àíàëèç äåÿòåëüíîñòè ïðîòèâîïîæàðíîé ñëóæáû

ãîðîäà K ïîêàçàë, ÷òî äëÿ îäíîâðåìåííîãî è áåç-
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ñëó÷àåâ

The failure rate, cases

fîòê(N)
ffail(N)

fïî(N)
ffull fail(N)

f÷î(N)
fpart fail(N)

0 0,0677 593,05 696 696 0

1 0,0355 310,98 355,7 47,12 308,58

2 0,0169 148,04 183,9 12,63 171,27

3 0,0032 28,03 44,3 3,11 41,19

4 0,0004 3,50 10,4 0,14 10,26

5 0,0001 0,88 3,1 0,00 3,10

6 0,0000 0,00 0,6 0,00 0,60

7 0,0000 0,00 0,0 0,00 0,00

8 0,0000 0,00 0,0 0,00 0,00

9 0,0000 0,00 0,0 0,00 0,00

Òàáëèöà 1. Ðàñ÷åòíûå çíà÷åíèÿ êðèòåðèåâ äëÿ îáîñíîâà-
íèÿ ÷èñëà îïåðàòèâíûõ îòäåëåíèé ïðîòèâîïîæàðíîé ñëóæ-
áû ãîðîäà K

Table 1. Estimated values of criteria to justify the number of
operational departments of the K city fire department
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îòêàçíîãî îáñëóæèâàíèÿ âûçîâîâ äîñòàòî÷íî 9 îò-
äåëåíèé íà îñíîâíûõ ÏÀ [15].

Ïðè ñðåäíåì âðåìåíè ñëåäîâàíèÿ 7 ìèí â ãîðîäå
äîëæíî áûòü 5 äåïî ñ ÷èñëåííîñòüþ ËÑ:

NËÑ = [9 · 6 + 2 · 2] · 4 + 6 · 3 = 250 ÷åë.

Òàêèì îáðàçîì, ïîëó÷àåì, ÷òî äëÿ îáåñïå÷åíèÿ
ôóíêöèîíèðîâàíèÿ 5 ïðîòèâîïîæàðíûõ äåïî ñ 9 ÀÖ
è 2 ÀË íåîáõîäèìî 250 ÷åë. ËÑ.

Êðîìå òîãî, ïðîâåäåíî ìîäåëèðîâàíèå íåîáõîäè-
ìîãî ÷èñëà ïîæàðíûõ äåïî ñ ó÷åòîì ñðåäíåãî âðå-
ìåíè ñëåäîâàíèÿ ê ìåñòó âûçîâà 3 è 7 ìèí, à òàêæå
ïëîùàäè è ðàäèóñà çîíû îáñëóæèâàíèÿ [16]. Ðåçóëü-
òàòû ìîäåëèðîâàíèÿ ïðåäñòàâëåíû â òàáë. 2.

Èç òàáë. 2 âèäíî, ÷òî ïðè ðàçìåùåíèè ïîæàðíûõ
äåïî â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè íîðìàòèâíî-
ïðàâîâûõ àêòîâ Ðåñïóáëèêè Êàçàõñòàí (ò. å. ìàêñè-
ìàëüíîå âðåìÿ ñëåäîâàíèÿ ê ìåñòó âûçîâà äîëæíî
ñîñòàâëÿòü 10 ìèí ïðè ñðåäíåì çíà÷åíèè 3 ìèí) êî-
ëè÷åñòâî äåïî, íåîáõîäèìîå äëÿ îáåñïå÷åíèÿ ïðî-
òèâîïîæàðíîé çàùèòû âñåõ íàñåëåííûõ ïóíêòîâ,
áóäåò íåäîñòàòî÷íî âåëèêî [17].

Ïðè ñðåäíåì âðåìåíè ñëåäîâàíèÿ ê ìåñòó âûçî-
âà 3 ìèí â ãîðîäàõ ðåñïóáëèêè íåîáõîäèìî ñëèø-
êîì áîëüøîå ÷èñëî ïîæàðíûõ äåïî, ïðè÷åì íà îäíî
äåïî áóäåò ïðèõîäèòüñÿ âñåãî îò 3 äî 10 âûåçäîâ â
ãîä. Ñîäåðæàíèå òàêîãî êîëè÷åñòâà ïðîòèâîïîæàð-
íûõ ïîäðàçäåëåíèé ýêîíîìè÷åñêè íåöåëåñîîáðàç-
íî [18].

Òàêèì îáðàçîì, íàèáîëåå ðàöèîíàëüíûì çíà÷å-
íèåì ñðåäíåãî âðåìåíè ñëåäîâàíèÿ ê ìåñòó âûçîâà
äëÿ ãîðîäà äîëæíî áûòü 7 ìèí, à äëÿ ñåëüñêîãî íàñå-
ëåííîãî ïóíêòà — â ñðåäíåì 14 ìèí. Ïðè ýòîì ìàê-
ñèìàëüíîå âðåìÿ ñëåäîâàíèÿ ê ìåñòó âûçîâà ñîñòà-
âèò äëÿ ãîðîäà 18 ìèí (î÷åíü ðåäêî), à äëÿ ñåëüñêîé
ìåñòíîñòè — 28 ìèí [19].

Âûâîäû

Â öåëÿõ ïîâûøåíèÿ ýôôåêòèâíîñòè ñèñòåìû îáåñ-
ïå÷åíèÿ ïðîòèâîïîæàðíîé áåçîïàñíîñòè ãîðîäîâ è
íàñåëåííûõ ïóíêòîâ Ðåñïóáëèêè Êàçàõñòàí íà îñíî-
âàíèè ðåçóëüòàòîâ èññëåäîâàíèé, ïðîâåäåííûõ â íà-
ñòîÿùåé ðàáîòå, ðàçðàáîòàíû íàó÷íî îáîñíîâàííûå
äàííûå ïî îïðåäåëåíèþ íåîáõîäèìîãî ÷èñëà ïðî-
òèâîïîæàðíûõ ïîäðàçäåëåíèé.

Îñíîâó äëÿ ðàçðàáîòêè íîðìàòèâîâ ñîñòàâëÿþò
âûâîäû ïî èòîãàì àíàëèçà ñóùåñòâóþùèõ íîðìà-
òèâíî-ïðàâîâûõ àêòîâ è ðåàëüíîé äåÿòåëüíîñòè ïî-
æàðíî-ñïàñàòåëüíûõ ïîäðàçäåëåíèé ãîðîäîâ.

Ïî ðåçóëüòàòàì èññëåäîâàíèé îáîñíîâàíî íàè-
áîëåå ðàöèîíàëüíîå çíà÷åíèå ñðåäíåãî âðåìåíè ñëå-
äîâàíèÿ ê ìåñòó âûçîâà â ãîðîäàõ, êîòîðîå ñîñòàâ-
ëÿåò 7 ìèí [20]. Ïðè âíåäðåíèè îáîñíîâàííîãî âðå-
ìåíè ñëåäîâàíèÿ ê ìåñòó âûçîâà ïðîòèâîïîæàðíûõ
ïîäðàçäåëåíèé [21] áóäåò óñòðàíåíî ñóùåñòâóþùåå
ïðîòèâîðå÷èå â íîðìàòèâíî-ïðàâîâûõ àêòàõ è çíà-
÷èòåëüíî ïîâûøåí óðîâåíü ïîæàðíîé áåçîïàñíî-
ñòè [22] ãîðîäîâ è íàñåëåííûõ ïóíêòîâ Ðåñïóáëèêè
Êàçàõñòàí.

Ïîêàçàòåëü
Parameter

Çíà÷åíèå ïîêàçàòåëÿ ïðè ñðåäíåé ñêîðîñòè äâèæåíèÿ â ãîðîäå, êì�÷
Characteristic value at average speed, km�hr

30 28

Ïðè ïëîùàäè çàñòðîéêè, êì2 � Built-up area of the city, km2

5 10 15 20 35 40 50 70 90 100 150 200 300 400 500 600 700 750

Ñðåäíåå âðåìÿ ñëåäîâàíèÿ 7 ìèí � Average time 7 min

×èñëî äåïî � Depot number 1 1 1 1 2 2 3 4 5 6 8 11 16 22 25 32 38 40

Ïëîùàäü çîíû îáñëóæèâàíèÿ
îäíèì äåïî, êì2 � Service
zone area by one depot, km2 5 10 15 20 17 20 17 17 18 17 19 18 19 18 20 19 18 19

Ðàäèóñ çîíû îáñëóæèâàíèÿ
îäíèì äåïî, êì � Service zone
radius by one depot, km 1,4 1,9 2,4 2,8 2,6 2,8 2,6 2,6 2,6 2,6 2,7 2,6 2,7 2,6 2,8 2,7 2,6 2,7

Ñðåäíåå âðåìÿ ñëåäîâàíèÿ 3 ìèí � Average time 3 min

×èñëî äåïî � Depot number 1 3 5 7 12 14 17 24 30 34 51 68 102 136 170 205 239 256

Ïëîùàäü çîíû îáñëóæèâàíèÿ
îäíèì äåïî, êì2 � Service
zone area by one depot, km2 5,0 3,3 3,0 2,8 2,9 2,8 2,9 2,9 3,0 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9

Ðàäèóñ çîíû îáñëóæèâàíèÿ
îäíèì äåïî, êì � Service zone
radius by one depot, km 1,4 1,1 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

Òàáëèöà 2. Íåîáõîäèìîå êîëè÷åñòâî ïîæàðíûõ äåïî ñ ó÷åòîì ñðåäíåãî âðåìåíè ñëåäîâàíèÿ

Table 2. The required number of depots, taking into account the average travel time
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ABSTRACT

Purpose. The purpose and objective of the study is to develop an algorithm for the organizational
design of the garrison of the city fire department.

Methods. The methodological basis of the study is the existing theory of modeling fire services.
So far, in the Republic of Kazakhstan, there have been no studies on the development of scientifically
based standards for the design of fire fighting units.

Results. According to the above algorithm for determining the required number of fire trucks, fire
depots and personnel, it was established that with an average time to the place of a call in 3 minutes,
a large number of fire departments will be required to ensure the fire safety of the city. At the same
time, on average, one unit will have from 3 to 10 visits per year, which is not economically feasible.

The optimal travel time to the place of call in cities should be on average 7 minutes, and 14 minutes
for a settlement. The maximum travel time to the call site will be 18 minutes in cities and rural areas
28 minutes, which will be economically viable.

Scope of scientific results. The obtained results can be used in the development of regulatory acts
in the field of design of fire fighting units of cities and settlements, as well as local executive bodies
and authorized bodies in the field of fire safety in the development of appropriate management
decisions on the design of fire services.

Conclusion. The analysis of regulatory legal acts of the Republic of Kazakhstan in the field of
design of fire-fighting units showed that these norms are borrowed in the boundary camps and do not
have scientific justification.

In order to improve the fire safety of cities and towns of the Republic of Kazakhstan, taking into
account the socio-economic characteristics of the country, the most optimal time to the call site in
cities is determined, which is 7 minutes.

Keywords: fire departments; design algorithm; number of fire trucks; number of personnel; average
time to the place of call.
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