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Ââåäåíèå

Ëþáîå çäàíèå ïðåäíàçíà÷åíî äëÿ ðàçìåùåíèÿ â
íåì ó÷ðåæäåíèé, îñóùåñòâëÿþùèõ ñèñòåìó ôóíê-
öèîíàëüíûõ è òåõíîëîãè÷åñêèõ ïðîöåññîâ, íàïðàâ-
ëåííûõ íà óäîâëåòâîðåíèå òåõ èëè èíûõ æèçíåííûõ,
äóõîâíûõ èëè ñîöèàëüíûõ ïîòðåáíîñòåé ÷åëîâåêà.
Ïðè ýòîì ÷åëîâåê, êàê ïðàâèëî, ÿâëÿåòñÿ ñóáúåêòîì
ñèñòåìû, à ïðåäìåòû åãî ïîòðåáíîñòåé — åå îáú-
åêòàìè. Íàïðèìåð, â çäàíèÿõ ïðåäïðèÿòèé îáùå-
ñòâåííîãî ïèòàíèÿ îáúåêòàìè ñèñòåìû ÿâëÿþòñÿ
ðàçíîîáðàçíûå ïèùåâûå áëþäà, èçãîòîâëåííûå ïî
ñîîòâåòñòâóþùèì òåõíîëîãèÿì è äîñòàâëÿåìûå òåì
èëè èíûì ñïîñîáîì ÷åëîâåêó äëÿ óäîâëåòâîðåíèÿ
åãî ïîòðåáíîñòè â ïèòàíèè. Çäåñü èçãîòîâëåíèå è
äîñòàâêà áëþä — òåõíîëîãè÷åñêèå ïðîöåññû, ïîòðåá-
ëåíèå ïèùè ÷åëîâåêîì — ôóíêöèîíàëüíûé ïðî-
öåññ åãî îðãàíèçìà, îáåñïå÷èâàþùèé æèçíåííóþ
ïîòðåáíîñòü ÷åëîâåêà — åãî ôèçè÷åñêîå ñóùåñòâî-

âàíèå. Â ñâÿçè ñ ýòèì öåëåñîîáðàçíîñòü âçàèìíîãî
ðàñïîëîæåíèÿ ïîìåùåíèé â ñèñòåìå îáúåìíî-ïëà-
íèðîâî÷íûõ ðåøåíèé çäàíèé îáùåñòâåííîãî ïè-
òàíèÿ îïðåäåëÿåòñÿ ïðåæäå âñåãî óäîáñòâàìè îñó-
ùåñòâëåíèÿ ôóíêöèîíàëüíûõ ïðîöåññîâ ñóáúåêòîâ
ñèñòåìû (ëþäåé-ïîòðåáèòåëåé), à íå òåõíîëîãèåé
èçãîòîâëåíèÿ îáúåêòîâ èõ ïîòðåáëåíèÿ.

Îõðàíà çäîðîâüÿ — ïåðâîñòåïåííàÿ æèçíåííàÿ
ïîòðåáíîñòü ÷åëîâåêà, ñîïðîâîæäàþùàÿ åãî íà ïðî-
òÿæåíèè âñåé æèçíè ñ ñàìîãî ðîæäåíèÿ. Â ñîâðå-
ìåííîì îáùåñòâå ýòà ðîäîâàÿ ïîòðåáíîñòü ÷åëî-
âåêà óäîâëåòâîðÿåòñÿ ñèñòåìîé ëå÷åáíî-ïðîôèëàê-
òè÷åñêèõ ó÷ðåæäåíèé çäðàâîîõðàíåíèÿ ðàçëè÷íîãî
ïðîôèëÿ ñïåöèàëèçàöèè è ôîðìû ñîáñòâåííîñòè
(ãîñóäàðñòâåííûå, ìóíèöèïàëüíûå, ÷àñòíûå). Íå-
ñìîòðÿ íà ðàçëè÷èÿ â ïðîôåññèîíàëüíîé ñïåöèàëè-
çàöèè è îñîáåííîñòè, îáóñëîâëåííûå ôîðìîé ñîá-
ñòâåííîñòè, îáùèì õàðàêòåðíûì ïðèíöèïîì îðãà-
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íèçàöèè ýòèõ ó÷ðåæäåíèé ÿâëÿåòñÿ òî, ÷òî â íèõ
÷åëîâåê ñòàíîâèòñÿ îáúåêòîì, à íå ñóáúåêòîì ñèñòå-
ìû îáñëóæèâàíèÿ. Ïîýòîìó â îáúåìíî-ïëàíèðîâî÷-
íûõ ðåøåíèÿõ çäàíèé ýòèõ ó÷ðåæäåíèé ðåøàþùåå
çíà÷åíèå ïðèîáðåòàåò îðãàíèçàöèÿ öåëåñîîáðàçíîé
òåõíîëîãè÷åñêîé âçàèìîñâÿçè ìåæäó ïîìåùåíèÿ-
ìè ïîäãîòîâêè ðåçóëüòàòîâ îáñëåäîâàíèÿ ÷åëîâåêà
è ïîñëåäîâàòåëüíîñòè ýòàïîâ åãî ëå÷åíèÿ. Îáùàÿ
ñõåìà òàêîé òåõíîëîãè÷åñêîé âçàèìîñâÿçè ïðèâå-
äåíà íà ðèñ. 1.

Âíå çàâèñèìîñòè îò íàçíà÷åíèÿ çäàíèÿ è ôóíê-
öèîíàëüíî-òåõíîëîãè÷åñêîé îðãàíèçàöèè ïðîöåñ-
ñîâ, ïðîèñõîäÿùèõ â íåì, Ôåäåðàëüíûé çàêîí îò
30.12.2009 ã. ¹ 384 “Òåõíè÷åñêèé ðåãëàìåíò î áåç-
îïàñíîñòè çäàíèé è ñîîðóæåíèé” (äàëåå — ÔÇ
¹ 384) [1] òðåáóåò îáåñïå÷åíèÿ áåçîïàñíîé ýâàêóà-
öèè ëþäåé èç çäàíèé â ñëó÷àå ïîæàðà, îáåñïå÷åíèÿ
áåçîïàñíîñòè ëþäåé ïðè îïàñíûõ ïðèðîäíûõ âîç-
äåéñòâèÿõ, äëÿ ÷åãî ìîæåò ïîòðåáîâàòüñÿ ïðîâåäå-
íèå ïðåâåíòèâíîé ýâàêóàöèè, à ïðè ïîâñåäíåâíîé
ýêñïëóàòàöèè çäàíèÿ — îðãàíèçàöèÿ êîìôîðòíîãî
äâèæåíèÿ ëþäåé. Åñòåñòâåííî, ÷òî ðàçìåðû êîììó-
íèêàöèîííûõ ïóòåé çäàíèÿ, ðåàëèçóþùèõ âûïîë-

íåíèå ýòèõ òðåáîâàíèé, äîëæíû ïðîåêòèðîâàòüñÿ
èñõîäÿ èç ôèçè÷åñêèõ âîçìîæíîñòåé èñïîëüçóþùèõ
èõ ëþäåé (ñîñòàâà îñíîâíîãî ôóíêöèîíàëüíîãî êîí-
òèíãåíòà) è òðåáîâàíèé, óäîâëåòâîðÿþùèõ êðèòå-
ðèÿì îáåñïå÷åíèÿ áåçîïàñíîñòè ýâàêóàöèè ëþäåé
ïðè ëþáûõ óñëîâèÿõ ýêñïëóàòàöèè çäàíèé, ðàññìàò-
ðèâàåìûõ ÔÇ ¹ 384 [1].

Öåëü è çàäà÷è èññëåäîâàíèÿ

Öåëüþ ðàáîòû ÿâëÿåòñÿ èçó÷åíèå äîñòàòî÷íî-
ñòè ïàðàìåòðîâ íîðìèðîâàíèÿ êîììóíèêàöèîííûõ
ïóòåé â çäàíèÿõ ëå÷åáíûõ ó÷ðåæäåíèé êàê îäíèõ
èç êðèòåðèåâ áåñïðåïÿòñòâåííîé ýâàêóàöèè ëþäåé
èç çäàíèÿ. Â ñîîòâåòñòâèè ñ ïîñòàâëåííîé öåëüþ
èññëåäîâàíèÿ ñôîðìóëèðîâàíû ñëåäóþùèå çàäà÷è:
àíàëèç êðèòåðèåâ îáåñïå÷åíèÿ áåçîïàñíîñòè ýâàêó-
àöèè ëþäåé ïðè ëþáûõ óñëîâèÿõ ýêñïëóàòàöèè çäà-
íèé, â ÷àñòíîñòè àíàëèç âðåìåíè íà÷àëà ýâàêóàöèè,
è îáîñíîâàíèå íåîáõîäèìîñòè èñïîëüçîâàíèÿ ëèô-
òîâûõ óñòàíîâîê äëÿ ýâàêóàöèè ëþäåé â íà÷àëüíîé
ñòàäèè ðàçâèòèÿ ïîæàðà, à íå òîëüêî â óñëîâèÿõ íîð-
ìàëüíîé ýêñïëóàòàöèè çäàíèé.

Ðèñ. 1. Îáùàÿ ñõåìà òåõíîëîãè÷åñêîé âçàèìîñâÿçè ìåæäó ïîìåùåíèÿìè ïîäãîòîâêè ðåçóëüòàòîâ îáñëåäîâàíèÿ ÷åëîâåêà è
ïîñëåäîâàòåëüíîñòè ýòàïîâ åãî ëå÷åíèÿ: 1 — ïàöèåíò, íå òðåáóþùèé àìáóëàòîðíîãî ëå÷åíèÿ; 2 — ïàöèåíò, ïðîõîäÿùèé
àìáóëàòîðíîå ëå÷åíèå
Fig. 1. The scheme of the technological relationship between the areas of training of survey results human and sequence of treatment:
1 — patient requiring outpatient treatment; 2 — patient to outpatient treatment
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Êàêîâû æå ýòè êðèòåðèè?

Â íàñòîÿùåå âðåìÿ íàèáîëåå øèðîêî èçâåñòíû-
ìè èç ýòèõ êðèòåðèåâ ÿâëÿþòñÿ êðèòåðèè ñâîåâðå-
ìåííîé è áåñïðåïÿòñòâåííîé ýâàêóàöèè â ÷ðåçâû-
÷àéíûõ óñëîâèÿõ ïîæàðà:

týâ � táë; (1)

Di � D ïðè max qj, (2)

ò. å. âðåìÿ ýâàêóàöèè týâ íà ëþáîì ó÷àñòêå ïóòè äîëæ-
íî áûòü ìåíüøå âðåìåíè åãî áëîêèðîâàíèÿ táë îïàñ-
íûìè ôàêòîðàìè ïîæàðà (ÎÔÏ), à ïëîòíîñòü îáðà-
çóþùèõñÿ íà íèõ ëþäñêèõ ïîòîêîâ

D N f b ln i i� � ( ) (3)

íå äîëæíà áûòü âûøå çíà÷åíèÿ ïëîòíîñòè ïðè ìàê-
ñèìàëüíîé èíòåíñèâíîñòè äâèæåíèÿ (max qj) ïîòî-
êà äàííîãî ñîñòàâà, ïåðåìåùàþùåãîñÿ ïî ðàññìàò-
ðèâàåìîìó j-ìó âèäó ïóòè (ãîðèçîíòàëüíûé, ïðîåì,
ëåñòíèöà âíèç, ëåñòíèöà ââåðõ, ïàíäóñ). Çäåñü N —
êîëè÷åñòâî ëþäåé, èìåþùèõ ïëîùàäü ãîðèçîíòàëü-
íîé ïðîåêöèè fn (ì2/÷åë.), íà ó÷àñòêå, çàíèìàåìîì
ïîòîêîì ëþäåé, øèðèíîé bi (ì) è äëèíîé li (ì).

Ïîñêîëüêó êðèòåðèé (1) ìîæåò âûïîëíÿòüñÿ òîëü-
êî ïðè óñëîâèè

li �VD � táë, (4)

òî î÷åâèäíî, ÷òî ïëîòíîñòü ëþäñêîãî ïîòîêà Di íà
ëþáîì ó÷àñòêå ìàðøðóòà ýâàêóàöèè ëþäåé äîëæíà
áûòü òàêîé, ÷òîáû ñîîòâåòñòâóþùàÿ åé ñêîðîñòü äâè-
æåíèÿ VD áûëà íå ìåíåå li �táë, ò. å. äîëæíî îáåñïå-
÷èâàòüñÿ âûïîëíåíèå óñëîâèÿ

VD � li �táë. (5)

Ïðè íåâûïîëíåíèè ýòîãî óñëîâèÿ ëèáî äëèíà ðàñ-
ñìàòðèâàåìîãî ó÷àñòêà äîëæíà áûòü ñîêðàùåíà äî
ðàçìåðà, òðåáóåìîãî óñëîâèåì (5), ëèáî åãî øèðèíà
bi äîëæíà áûòü óâåëè÷åíà, ÷òîáû ïëîòíîñòü ïîòîêà
íà íåì óìåíüøèëàñü, à ñêîðîñòü äâèæåíèÿ ïîòîêà,
ñîîòâåòñòâåííî, óâåëè÷èëàñü äî çíà÷åíèÿ, îáåñïå-
÷èâàþùåãî âûïîëíåíèå óñëîâèÿ (5), ïîñêîëüêó ñêî-
ðîñòü äâèæåíèÿ ïîòîêà ïî ëþáîìó âèäó ïóòè ÿâëÿ-
åòñÿ ôóíêöèåé îáðàçóþùåéñÿ íà íåé ïëîòíîñòè ïî-
òîêà: Vj = � (Di ). Âèä ýòîé ôóíêöèè îïðåäåëÿåòñÿ [2]
ïñèõîôèçè÷åñêèìè çàêîíîìåðíîñòÿìè ðåàêöèè ëþ-
äåé íà âíåøíèå âîçäåéñòâèÿ [3, 4], êîòîðûìè â äàí-
íîì ñëó÷àå ÿâëÿþòñÿ ïëîòíîñòü ïîòîêà, âèä ïóòè è
óðîâåíü ýìîöèîíàëüíîãî ñîñòîÿíèÿ ëþäåé ïðè ñî-
îòâåòñòâóþùèõ óñëîâèÿõ ýêñïëóàòàöèè çäàíèÿ:
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0 1 (6)

ãäå VD j,
ý — âåðîÿòíàÿ âåëè÷èíà ñêîðîñòè ëþäåé â

ýìîöèîíàëüíîì ñîñòîÿíèè ïðè ïëîòíîñòè ïîòî-
êà Di íà ó÷àñòêå j-ãî âèäà ïóòè;

V j0,
ý — ñëó÷àéíàÿ âåëè÷èíà èíäèâèäóàëüíîé

ñêîðîñòè ñâîáîäíîãî äâèæåíèÿ (ïðè îòñóòñòâèè
âëèÿíèÿ îêðóæàþùèõ ëþäåé), çàâèñÿùàÿ îò
âèäà ïóòè j è óðîâíÿ ýìîöèîíàëüíîãî ñîñòîÿíèÿ
ëþäåé;
aj — êîýôôèöèåíò, îïðåäåëÿþùèé ñòåïåíü âëèÿ-
íèÿ ïëîòíîñòè ïîòîêà ïðè äâèæåíèè ïî j-ìó âèäó
ïóòè;
Di — òåêóùåå çíà÷åíèå ïëîòíîñòè ïîòîêà;
D0, j — ïîðîãîâîå çíà÷åíèå ïëîòíîñòè ïîòîêà íà
ó÷àñòêå j-ãî âèäà ïóòè, ïî äîñòèæåíèè êîòîðîãî
ïëîòíîñòü ñòàíîâèòñÿ ôàêòîðîì, âëèÿþùèì íà
ñêîðîñòü äâèæåíèÿ.
Ïîñêîëüêó

q = DV, (7)

çíà÷åíèå D ïðè max qj îïðåäåëÿåòñÿ â òîé òî÷êå çàâè-
ñèìîñòè qi , j = Di [V j0,

ý (1 – aj ln Di �D0 , j )], â êîòîðîé
åå ïåðâàÿ ïðîèçâîäíàÿ ðàâíà 0, ò. å. ïî ôîðìóëå [5, 6]:

D e D eq

D

j

a aaj j j j

max
ln

,
( ), .� �

� � �1 01
0

1
(8)

Ôîðìóëà (8) ïîêàçûâàåò, ÷òî ïëîòíîñòü ïîòîêà,
ïðè êîòîðîé åãî èíòåíñèâíîñòü äâèæåíèÿ äîñòèãà-
åò ìàêñèìàëüíîãî çíà÷åíèÿ, îñòàåòñÿ ïîñòîÿííîé
ïðè ëþáîì óðîâíå ýìîöèîíàëüíîãî ñîñòîÿíèÿ ðàñ-
ñìàòðèâàåìîãî ôóíêöèîíàëüíîãî ñîñòàâà ëþäåé,
ò. å. âî âñåõ ðàññìàòðèâàåìûõ ñèòóàöèÿõ ýêñïëóàòà-
öèè çäàíèé.

Êðèòåðèè êîìôîðòíîñòè
äâèæåíèÿ ëþäåé

â îáùåñòâåííûõ çäàíèÿõ

Ýòîò ôàêò ÿâëÿåòñÿ èñõîäíûì ïðè èñïîëüçîâà-
íèè çíà÷åíèé Di , j äëÿ õàðàêòåðèñòèêè óðîâíÿ êîì-
ôîðòà äâèæåíèÿ ëþäåé â êàæäîé èç ýòèõ ñèòóàöèé è
äëÿ íàçíà÷åíèÿ ãåîìåòðè÷åñêèõ ðàçìåðîâ ó÷àñòêîâ,
ñîîòâåòñòâóþùèõ ìèíèìàëüíîìó òðåáóåìîìó çíà-
÷åíèþ Di , j. Îáåñïå÷åíèå ýòîãî çíà÷åíèÿ Di , j îñòàåò-
ñÿ îáÿçàòåëüíûì âî âñåõ ñèòóàöèÿõ. Òîãäà, ïîñêîëü-
êó ïëîòíîñòü ëþäñêîãî ïîòîêà, íåîáõîäèìàÿ äëÿ
êîìôîðòíîãî ïåðåäâèæåíèÿ ëþäåé, äîëæíà áûòü
D < 0,05, à äîïóñòèìàÿ äëÿ áåñïðåïÿòñòâåííîé ýâà-
êóàöèè â àâàðèéíûõ óñëîâèÿõ — D < 0,5, òî îêàçû-
âàåòñÿ, ÷òî èìåííî ïîâñåäíåâíûå óñëîâèÿ ýêñïëóà-
òàöèè çäàíèÿ (à íå óñëîâèÿ ýêñòðåííîé ñèòóàöèè)
äîëæíû îïðåäåëÿòü òðåáóåìóþ øèðèíó ýâàêóàöè-
îííîãî ïóòè. Òåì íå ìåíåå íîðìèðîâàíèå êîììóíè-
êàöèîííûõ ïóòåé â îáùåñòâåííûõ çäàíèÿõ, èñõîäÿ
èç òðåáîâàíèé êîìôîðòà ïðè ïîâñåäíåâíîì ïðåáû-
âàíèè â íèõ ëþäåé, îñòàåòñÿ áåç âíèìàíèÿ: â ñòðîè-
òåëüíûõ íîðìàõ è ïðàâèëàõ ïî ïðîåêòèðîâàíèþ îá-
ùåñòâåííûõ çäàíèé ïîêàçàòåëè êîìôîðòà äâèæåíèÿ
îòñóòñòâóþò, êàê, âïðî÷åì, è â ïðèøåäøèõ íà ñìåíó
èì ñâîäàõ ïðàâèë.
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Ïðåäñòàâëåíèå î êîìôîðòíîñòè äâèæåíèÿ ëþäåé
ïðè ðàçëè÷íûõ çíà÷åíèÿõ ïëîòíîñòè ïîòîêà äàþò
êëàññèôèêàöèè, ïðèâåäåííûå â òàáë. 1 è 2.

Îáîáùåíèå äàííûõ òàáë. 1 è 2 ïîçâîëÿåò ðåêî-
ìåíäîâàòü äëÿ îáùåñòâåííûõ çäàíèé êëàññèôèêà-
öèþ, ïðèâåäåííóþ â òàáë. 3. Ïðè ýòîì øèðèíó ó÷à-

ñòêîâ ïóòè äâèæåíèÿ ëþäåé ñëåäóåò íàçíà÷àòü êðàò-
íîé 0,3 ì.

Òàêèì îáðàçîì, äëÿ ñîáëþäåíèÿ êðèòåðèåâ ñâîå-
âðåìåííîé è áåñïðåïÿòñòâåííîé ýâàêóàöèè ëþäåé
øèðèíà ýâàêóàöèîííûõ ïóòåé è âûõîäîâ äîëæíà
óäîâëåòâîðÿòü ïðåæäå âñåãî òðåáîâàíèÿì îáåñïå-

Èíòåðâàë
ïëîòíîñòè, ì2/ì2

Interval density,
m2/m2

0–0,05 0,05–0,15 0,15–0,4 0,4–0,7 0,7–0,9 0,9–1,0 1,0–1,15

Óñëîâèÿ
äâèæåíèÿ
Movement
conditions

Èíäèâèäóàëüíîå
Individual

Ïîòî÷íîå
Stream

Ñâîáîäíîå
Stream

Ñâîáîäíîå
Stream

Áåç êîíòàêò-
íûõ ïîìåõ

Without
contact

interference

Êîíòàêòíûå
ïîìåõè
Contact
noise

Ñ ñèëîâûìè âîçäåéñòâèÿìè
With power impacts

Ñëèòíîå
Conjoint

Äåôîðìàöèÿ
òåë

Deformation
of the bodies

Ñäàâëèâàíèå
òåë

Squeezing
bodies

Òàáëèöà 1. Êëàññèôèêàöèÿ äâèæåíèÿ ëþäåé â èíòåðâàëàõ ïëîòíîñòè ïîòîêîâ [7]

Table 1. Classification of the movement of people in the intervals of density flows [7]
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Õàðàêòåðèñòèêà óðîâíÿ
Characteristics of the level

Ãîðèçîíòàëüíàÿ ïîâåðõíîñòü. Äâèæåíèå
Horizontal surface. Movement

0,3 A – Ñâîáîäà äâèæåíèÿ è âûáîðà
íàïðàâëåíèé
Freedom of movement and
choice of destinations

0,4 B –

0,7 C – Ñâîáîäà äâèæåíèÿ è âûáîðà
íàïðàâëåíèé îãðàíè÷åíà
Freedom of movement and
choice directions limited

1,1 D – Èíäèâèäóàëüíàÿ ñêîðîñòü
äâèæåíèÿ îãðàíè÷åíà.
Ïîòî÷íîå äâèæåíèå
Individual speed limited.
Flow movement

2,2 E – ×àñòîå èçìåíåíèå ðèòìà
äâèæåíèÿ. Äâèæåíèå ñ âû-
ñîêîé ñêîðîñòüþ òîëüêî
ìàíåâðèðîâàíèåì
Frequent change of rhythm
of the movement. The high
speed just maneuvering

Áîëåå
2,2

More
2.2

F – ×àñòûå íåèçáåæíûå êîíòàê-
òû ñ îêðóæàþùèìè
Frequent unavoidable contact
with others

Òàáëèöà 2. Õàðàêòåðèñòèêè óðîâíåé êîìôîðòíîñòè

Table 2. Characteristics of levels of comfort
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Õàðàêòåðèñòèêà óðîâíÿ
Characteristics of the level

Ãîðèçîíòàëüíàÿ ïîâåðõíîñòü.
Î÷åðåäü, çîíà îæèäàíèÿ, ñêîïëåíèå

Horizontal surface. The queue, waiting area, accumulation

0,8 A Ñâûøå 1,2
More 1.2

Ñâîáîäíîå äâèæåíèå â çîíå
îæèäàíèÿ
Free movement in the waiting
area

1,1 B 1,1–1,2 Îãðàíè÷åííîå äâèæåíèå â
çîíå îæèäàíèÿ áåç êîíòàê-
òîâ ñ îêðóæàþùèìè
Limited movement in
the waiting area without
contact with others

1,5 C 0,9–1,1

3,6 D 0,6–0,9 Ðàçìåùåíèå áåç òî÷å÷íûõ
êîíòàêòîâ ñ îêðóæàþùèìè
íåâîçìîæíî
With outpoint contacts with
others is not possible

5,4 E Ìåíåå 0,5
Less 0.5

Ðàçìåùåíèå ñ ÷àñòûìè êîí-
òàêòàìè
Accommodation in frequent
contact

Áîëåå
5,4

More
5.4

F Ôèçè÷åñêèé
êîíòàêò
Physical
contact

Òåñíûé ôèçè÷åñêèé êîíòàêò
ñ îêðóæàþùèìè
Close physical contact with
others

Îêîí÷àíèå òàáë. 2

End of table 2
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÷åíèÿ êîìôîðòíîñòè äâèæåíèÿ ïðè ïîâñåäíåâíîé
ýêñïëóàòàöèè çäàíèÿ (óðîâåíü êîìôîðòà À). Áóäåò
ëè îíà äîñòàòî÷íà äëÿ âûïîëíåíèÿ èõ â ÷ðåçâû÷àé-
íûõ ñèòóàöèÿõ, íàïðèìåð ïðè ïîæàðå (óðîâåíü êîì-
ôîðòà Â), ïðèðîäíûõ ×Ñ (äîïóñòèìûé óðîâåíü êîì-
ôîðòà Á), çàâèñèò îò ñõåìû ýâàêóàöèè ëþäåé â ýòèõ
óñëîâèÿõ è îò èõ êîëè÷åñòâà â îáðàçóþùèõñÿ ïðè
ýòîì ëþäñêèõ ïîòîêàõ.

Ñõåìû êîììóíèêàöèîííûõ ïóòåé
â çäàíèÿõ ëå÷åáíûõ ó÷ðåæäåíèé

Àíàëèç îáúåìíî-ïëàíèðîâî÷íûõ ðåøåíèé çäàíèé
êîìïëåêñà ó÷ðåæäåíèé çäðàâîîõðàíåíèÿ ïîêàçûâà-
åò, ÷òî èç ïÿòè ñëîæèâøèõñÿ â ìíîãîâåêîâîé ïðàê-
òèêå àðõèòåêòóðíî-ñòðîèòåëüíîãî ïðîåêòèðîâàíèÿ
ïëàíèðîâî÷íûõ ñõåì ýòàæåé çäàíèé ðàçëè÷íîãî íà-
çíà÷åíèÿ (àìôèëàäíàÿ, àòðèóìíàÿ, çàëüíàÿ, êîðè-
äîðíàÿ, ñåêöèîííàÿ) äëÿ íèõ õàðàêòåðíà êîðèäîð-
íàÿ ñõåìà. Â ýòîì ñëó÷àå ðàñ÷åòíîé ýâàêóàöèîííîé
ñõåìîé äâèæåíèÿ ëþäñêèõ ïîòîêîâ ÿâëÿåòñÿ, êàê èç-
âåñòíî [8, 9], îáùàÿ ñõåìà, ïðèâåäåííàÿ íà ðèñ. 2,à.
Ýòà ñõåìà êîððåêòíà äëÿ ýâàêóàöèè ëþäåé ïðè ïî-
æàðå ñ åå òðåáóåìîé îäíîíàïðàâëåííîñòüþ äâèæå-
íèÿ è íåäîïóùåíèåì âñòðå÷íûõ è ïåðåñåêàþùèõñÿ
ëþäñêèõ ïîòîêîâ. Äëÿ ïîâñåäíåâíûõ æå óñëîâèé ýêñ-
ïëóàòàöèè çäàíèé õàðàêòåðíî îáðàçîâàíèå âñòðå÷-
íûõ è ïåðåñåêàþùèõñÿ ëþäñêèõ ïîòîêîâ (ðèñ. 2,á).

Êàê èçâåñòíî [10], îáðàçîâàíèå âñòðå÷íûõ ïîòî-
êîâ òðåáóåò óâåëè÷åíèÿ øèðèíû êîììóíèêàöèîí-
íûõ ïóòåé íà 15 %. Â çîíå æå ïåðåñå÷åíèÿ ëþäñêèõ
ïîòîêîâ èõ ïëîòíîñòü íå äîëæíà ïðåâîñõîäèòü 0,2
[11–13].

Ïðè ñëèÿíèè ëþäñêèõ ïîòîêîâ (ðèñ. 3) â óñëîâè-
ÿõ, êîãäà êîìôîðò äâèæåíèÿ íå êîíòðîëèðóåòñÿ, äî-
ïóñêàåòñÿ èíòåíñèâíîñòü äâèæåíèÿ

q
q

qn
n n

n
�

�
� ��

1
1

%

%
ïðè D = 0,5, (9)

ãäå q — èíòåíñèâíîñòü äâèæåíèÿ, ì/ìèí;
%n — øèðèíà n-ãî ó÷àñòêà ïóòè, ì;

%n+1 — øèðèíà ó÷àñòêà ïóòè, ñëåäóþùåãî çà n-ì
ó÷àñòêîì.
Êàêóþ æå ðàñ÷åòíóþ âåëè÷èíó ïëîòíîñòè ëþä-

ñêèõ ïîòîêîâ ïðè èõ ñëèÿíèè ñëåäóåò ñ÷èòàòü äî-
ïóñòèìîé, ÷òîáû òðåáîâàíèÿ êîìôîðòà äâèæåíèÿ
áûëè îáåñïå÷åíû? Îòâåò íà ýòîò âîïðîñ îñîáåííî
àêòóàëåí äëÿ çäàíèé ëå÷åáíûõ ó÷ðåæäåíèé, â êî-
òîðûõ íàõîäèòñÿ áîëüøîå ÷èñëî ìàëîìîáèëüíûõ
ëþäåé. Â çäàíèÿõ æå ó÷ðåæäåíèé îõðàíû ìàòåðèí-
ñòâà è äåòñòâà ïðàêòè÷åñêè áîëüøèíñòâî ïîñåòè-
òåëåé îòíîñèòñÿ ê ìàëîìîáèëüíûì ãðóïïàì íàñå-
ëåíèÿ, ïðè÷åì ñðåäè íèõ çíà÷èòåëüíóþ ÷àñòü ñî-
ñòàâëÿþò áåðåìåííûå æåíùèíû. Ýòè îñîáåííîñòè
ñîñòàâà ëþäñêèõ ïîòîêîâ â çäàíèÿõ ó÷ðåæäåíèé îõ-
ðàíû ìàòåðèíñòâà è äåòñòâà âûäåëÿþò èõ â îñîáóþ
êàòåãîðèþ.

Äëÿ îïðåäåëåíèÿ íåîáõîäèìîé ïëîùàäè êîììó-
íèêàöèîííûõ ïóòåé ñ ó÷åòîì îðãàíèçàöèè êîìôîðò-
íîãî äâèæåíèÿ íåîáõîäèìî çíàòü êîëè÷åñòâî ëþäåé,
êîòîðûå ìîãóò îäíîâðåìåííî âîñïîëüçîâàòüñÿ èìè
â òîì è äðóãîì ñëó÷àå (ôîðìóëà (9) äåìîíñòðèðóåò
ýòî îñîáåííî íàãëÿäíî). Äëÿ ýòîãî òðåáóåòñÿ óñòà-
íîâèòü êîëè÷åñòâî ëþäåé, íàõîäÿùèõñÿ â ïîìåùå-
íèÿõ ðàçëè÷íîãî íàçíà÷åíèÿ â ðàçíûå ÷àñû ñóòîê.
Íà ïðèìåðå çäàíèé êîìïëåêñà ó÷ðåæäåíèé îõðàíû
ìàòåðèíñòâà è äåòñòâà íàèáîëåå ÿðêî âèäíî, ÷òî ñ
ýòîé òî÷êè çðåíèÿ ïîìåùåíèÿ ìîãóò ïîäðàçäåëÿòü-
ñÿ íà ïîìåùåíèÿ ñ ïîñòîÿííûì (êðóãëîñóòî÷íûì)
ïðåáûâàíèåì â íèõ ëþäåé (ïàëàòû äëÿ ðîæåíèö, ïà-
ëàòû äëÿ íîâîðîæäåííûõ äåòåé) è ïîìåùåíèÿ, ýêñ-
ïëóàòèðóåìûå òîëüêî â òå÷åíèå ðàáî÷åãî äíÿ.

Â ïîìåùåíèÿõ, ýêñïëóàòèðóåìûõ â òå÷åíèå ðàáî-
÷åãî äíÿ, ìîæåò áûòü ïîñòîÿííûé èëè ïåðåìåííûé
ñîñòàâ íàõîäÿùèõñÿ â íèõ ëþäåé. Â ïåðâîì ñëó÷àå,
íàïðèìåð â ëàáîðàòîðèÿõ, àäìèíèñòðàòèâíî-õîçÿé-
ñòâåííûõ ïîìåùåíèÿõ, ýòî — ñëóæàùèå, âî âòîðîì,
íàïðèìåð â êàáèíåòàõ âðà÷åé, ïîìåùåíèÿõ îæèäà-
íèÿ ïðè ðåãèñòðàòóðå, — ïîñåòèòåëè. Ïðîòèâîïî-
æàðíûå íîðìû íå ó÷èòûâàþò ýòîãî àñïåêòà ýêñïëó-
àòàöèè ïîìåùåíèé áåç ïîñòîÿííîãî ñîñòàâà ïðåáû-

Óðîâåíü
êîìôîðòà
Comfort

level

Õàðàêòåðèñòèêà óðîâíåé êîìôîðòà
Characteristics of levels of comfort

Èíòåðâàë ïëîò-
íîñòè D, ì2/ì2

Interval of
density D, m2/m2

À Ñâîáîäíîå èíäèâèäóàëüíîå äâèæåíèå áåç îãðàíè÷åíèÿ âûáîðà íàïðàâëåíèÿ
Free individual movement is not limited to selecting the direction

Äî 0,05

Á Ñâîáîäíîå äâèæåíèå â ïîòîêå â îáùåì íàïðàâëåíèè, îáãîí áåç êîíòàêòíûõ ïîìåõ
Free movement in the stream in the general direction, overtaking without contact interference

0,06–0,15

Â Ñòåñíåííîå äâèæåíèå áåç êîíòàêòíûõ ïîìåõ, îáãîí ñ ìàíåâðèðîâàíèåì ïðè êîíòàêòíûõ
ïîìåõàõ ñî ñòîðîíû îêðóæàþùèõ
Constrained movement without contact interference with the overtaking maneuver when the
contact interference from surrounding

0,15–0,40
(0,05–0,15)

Òàáëèöà 3. Õàðàêòåðèñòèêè óðîâíåé êîìôîðòà íà ïóòÿõ äâèæåíèÿ è â çîíàõ îæèäàíèÿ

Table 3. Characteristics of the levels of comfort on lines of traffic and waiting areas
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âàþùèõ â íèõ ëþäåé. Ïðè îïðåäåëåíèè ðàñ÷åòíîãî
êîëè÷åñòâà ýâàêóèðóþùèõñÿ èç òàêèõ ïîìåùåíèé
ëþäåé íîðìû èñõîäÿò èç ìèíèìàëüíîé ðàñ÷åòíîé
ïëîùàäè íà îäíîãî, ïîñòîÿííî íàõîäÿùåãîñÿ â íèõ
÷åëîâåêà, óñòàíàâëèâàåìîé òåõíîëîãè÷åñêèìè íîð-
ìàìè îðãàíèçàöèè ðàáî÷åãî ìåñòà ñîòðóäíèêà. Òàê, íà-
ïðèìåð, ÌÃÑÍ 4.19–2005 “Âðåìåííûå íîðìû è ïðà-
âèëà ïðîåêòèðîâàíèÿ ìíîãîôóíêöèîíàëüíûõ âûñîò-
íûõ çäàíèé è çäàíèé-êîìïëåêñîâ â ãîðîäå Ìîñêâå”
ïîòðåáîâàëè óâåëè÷åíèÿ íà 25 % ðàñ÷åòíîãî êîëè-
÷åñòâà ëþäåé, íàõîäÿùèõñÿ â îôèñíûõ ïîìåùåíèÿõ.
Î÷åâèäíî, ÷òî âî âñåõ ïîäîáíûõ ñëó÷àÿõ íåîáõî-
äèì ó÷åò âðåìåííîé äèíàìèêè ïîòîêîâ ëþäåé, ïî-
ñåùàþùèõ çäàíèÿ è ïîìåùåíèÿ ðàçëè÷íîãî íàçíà-
÷åíèÿ â òå÷åíèå ñóòîê [14, 15].

Íà ýòî î÷åâèäíîå ïîëîæåíèå ïðèõîäèòñÿ îáðà-
ùàòü âíèìàíèå, ïîñêîëüêó ïðîòèâîïîæàðíîå íîðìè-
ðîâàíèå íèêîãäà íå óêàçûâàåò ðàñ÷åòíîãî âðåìåíè
íàèáîëåå âåðîÿòíîãî âîçíèêíîâåíèÿ ïîæàðà. Ìåæäó
òåì äëÿ çäàíèé ó÷ðåæäåíèé çäðàâîîõðàíåíèÿ, îñî-
áåííî êîìïëåêñà çäàíèé ó÷ðåæäåíèé îõðàíû ìàòå-
ðèíñòâà è äåòñòâà, ýòîò àñïåêò ïðèîáðåòàåò àêòóàëü-
íîå çíà÷åíèå. Çäåñü äëÿ çäàíèÿ ñ ïàëàòàìè äëÿ ðî-
æåíèö è òîëüêî ÷òî ðîäèâøèõñÿ äåòåé (ðîäèëüíûå
îòäåëåíèÿ) íàèáîëåå îïàñíûì ïåðèîäîì âîçíèêíî-
âåíèÿ ïîæàðà ÿâëÿåòñÿ íî÷íîå âðåìÿ, à äëÿ çäàíèé,
ýêñïëóàòèðóåìûõ òîëüêî â òå÷åíèå ðàáî÷åãî äíÿ, —
äíåâíîå âðåìÿ, ò. å. ïåðèîä èõ ìàêñèìàëüíîãî ïî-
ñåùåíèÿ. Â òî æå âðåìÿ äëÿ çäàíèé ñ ðîäèëüíûìè
îòäåëåíèÿìè ìîæåò ïîòðåáîâàòüñÿ îðãàíèçàöèÿ
ïðåâåíòèâíîé ýâàêóàöèè â äíåâíîå âðåìÿ, ÷òî ïðî-

Ðèñ. 2. Îáùàÿ ðàñ÷åòíàÿ ñõåìà ýâàêóàöèîííûõ ïóòåé â ÷ðåçâû÷àéíûõ ñèòóàöèÿõ (à) è ïðè îáû÷íûõ óñëîâèÿõ ýêñïëóàòàöèè (á)
Fig. 2. General design diagram of evacuation routes in case of an emergency (a) and under normal operating conditions (b)
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òèâîïîæàðíûì íîðìèðîâàíèåì íèêîãäà ïðåæäå
íå ïðåäóñìàòðèâàëîñü.

Äëÿ ïîñòðîåíèÿ ãðàôèêîâ ñóòî÷íîé äèíàìèêè
ëþäñêèõ ïîòîêîâ â çäàíèÿõ ëå÷åáíûõ ó÷ðåæäåíèé
ìîãóò èñïîëüçîâàòüñÿ äàííûå ñóùåñòâóþùèõ ñïå-
öèàëèçèðîâàííûõ ïîñîáèé äëÿ ïðîåêòèðîâàíèÿ è
äàííûå íîðìàòèâíî-òåõíè÷åñêèõ äîêóìåíòîâ, íî äëÿ
èõ íàäëåæàùåé äîñòîâåðíîñòè, îñîáåííî ó÷èòûâàÿ
ïîñëåäñòâèÿ ïðîâîäÿùèõñÿ ìåðîïðèÿòèé ïî ñîâåð-
øåíñòâîâàíèþ ñèñòåìû çäðàâîîõðàíåíèÿ, öåëåñî-
îáðàçíî ïðîâåñòè ìîíèòîðèíã èõ ïîñåùàåìîñòè.

Óñòàíîâëåííîå ðàñ÷åòíîå êîëè÷åñòâî ýâàêóèðó-
þùèõñÿ ëþäåé è èõ ðàñïðåäåëåíèå ïî ïîìåùåíèÿì
ðàçëè÷íîãî ôóíêöèîíàëüíîãî íàçíà÷åíèÿ ÿâëÿþòñÿ
èñõîäíûìè äàííûìè äëÿ ëþáîé èç ìîäåëåé ëþäñêèõ
ïîòîêîâ, ïîñêîëüêó îíè îïðåäåëÿþò èõ êèíåìàòèêó
ïðè ëþáîì èç ðåæèìîâ èñïîëüçîâàíèÿ êîììóíèêà-
öèîííûõ ïóòåé. Íàèáîëåå ïðîñòûå êèíåìàòè÷åñêèå
ñîîòíîøåíèÿ èçìåíåíèÿ ïàðàìåòðîâ ëþäñêèõ ïîòî-
êîâ íà ïîñëåäîâàòåëüíî ðàñïîëîæåííûõ ó÷àñòêàõ
êîììóíèêàöèîííûõ (ýâàêóàöèîííûõ) ïóòåé îïèñû-
âàþòñÿ, êàê ïîêàçàë àíàëèç [16–18], óïðîùåííîé
àíàëèòè÷åñêîé ìîäåëüþ [19], ïîñòðîåííîé ïî äàí-
íûì íàó÷íûõ èññëåäîâàíèé, øèðîêî èñïîëüçóåìûõ
â ó÷åáíîé ëèòåðàòóðå. Îäíàêî ýòà ìîäåëü íå ïî-
çâîëÿåò ïîëó÷èòü êîëè÷åñòâî ëþäåé N1 íà ïåðâîì
ó÷àñòêå — ó÷àñòêå ôîðìèðîâàíèÿ ëþäñêîãî ïîòîêà
ïî ôîðìóëå, îïðåäåëÿþùåé åãî ïëîòíîñòü D1 íà ýòîì
ó÷àñòêå â ìîìåíò ti:

D1 = N1 /(b1 l1), (10)

ãäå b1, l1 — øèðèíà è äëèíà ó÷àñòêà ôîðìèðîâàíèÿ
ëþäñêîãî ïîòîêà, ì.

Ïðè÷èíà ýòîãî ïðîñòàÿ: ïðè ðàçðàáîòêå ÑÍèÏ
II-2–80 “Ïðîòèâîïîæàðíûå íîðìû ïðîåêòèðîâàíèÿ
çäàíèé è ñîîðóæåíèé”, îòêóäà áûëà çàèìñòâîâàíà ýòà
ôîðìóëà, âðåìÿ íà÷àëà ýâàêóàöèè ëþäåé íå ó÷èòû-
âàëîñü.

Ïðîöåññ íà÷àëà ýâàêóàöèè ëþäåé
èç çäàíèé ëå÷åáíûõ ó÷ðåæäåíèé

Ââåäåíèå â ÃÎÑÒ 12.1.004–91 “Ïîæàðíàÿ áåç-
îïàñíîñòü. Îáùèå òðåáîâàíèÿ” âðåìåíè íà÷àëà ýâà-
êóàöèè tíý êàê èíòåðâàëà âðåìåíè ñ ìîìåíòà âîçíèê-
íîâåíèÿ ïîæàðà äî ìîìåíòà, êîãäà êàæäûé èç ëþäåé
íà÷èíàåò äâèæåíèå ê âûõîäó èç ïîìåùåíèÿ, â êîòî-
ðîì îí íàõîäèòñÿ, ïîñòàâèëî âîïðîñ î çàêîíîìåðíî-
ñòÿõ ôîðìèðîâàíèÿ ýòîé ñëó÷àéíîé âåëè÷èíû [20].
Îòå÷åñòâåííûìè èññëåäîâàíèÿìè ïîêàçàíî, ÷òî âîç-
ìîæíî íîðìàëüíîå èëè ëîãàðèôìè÷åñêè íîðìàëü-
íîå è ðàâíîìåðíîå [20–23] ðàñïðåäåëåíèå ïëîòíîñòè
âåðîÿòíîñòè ýòîé âåëè÷èíû. Âûäâèíóòà ãèïîòåçà
î ïñèõîôèçè÷åñêîé îáóñëîâëåííîñòè èçìåíåíèÿ åå
íàáëþäàåìûõ çàêîíîâ ðàñïðåäåëåíèÿ è ïðèâîäÿòñÿ
äàííûå [20], ïîäòâåðæäàþùèå ýòó ãèïîòåçó. Îäíàêî
äàííûå î ðàñïðåäåëåíèè âðåìåíè íà÷àëà ýâàêóàöèè
ëþäåé èç ïîìåùåíèé ó÷ðåæäåíèé çäðàâîîõðàíåíèÿ
îòñóòñòâóþò, è äëÿ èõ óñòàíîâëåíèÿ ïðåäñòîèò ïðî-
âåñòè îáøèðíûå íàòóðíûå íàáëþäåíèÿ, ÷òî ñîïðÿ-
æåíî ñ áîëüøèìè îðãàíèçàöèîííûìè òðóäíîñòÿìè.

Âïîëíå ïîíÿòíî, ÷òî èíòåðâàë âðåìåíè ïîäãîòîâ-
êè ëþäåé ê íà÷àëó ýâàêóàöèîííîãî äâèæåíèÿ (åñëè
ïîíèìàòü ýâàêóàöèþ êàê îñâîáîæäåíèå ïîìåùåíèé
çäàíèÿ îò íàõîäÿùèõñÿ â íèõ ëþäåé) áóäåò çàâèñåòü
îò ðåæèìà ýêñïëóàòàöèè çäàíèÿ. Â íîðìàëüíûõ (ïî-
âñåäíåâíûõ) óñëîâèÿõ tíý — ýòî âðåìÿ âûõîäà

Ðèñ. 3. Ñõåìà ñëèÿíèÿ ëþäñêèõ ïîòîêîâ
Fig. 3. The merging of the human flows
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ëþäåé èç ïîìåùåíèé ïîñëå îêîí÷àíèÿ ðàáî÷åãî
äíÿ. Ðàñïðåäåëåíèå æå âðåìåíè ïîäãîòîâêè ëþäåé ê
ïðåâåíòèâíîé ýâàêóàöèè òðóäíî ïðåäóãàäàòü, ïî-
ñêîëüêó íåîáõîäèìûå äëÿ ýòîãî äàííûå íàòóðíûõ
íàáëþäåíèé îòñóòñòâóþò. Äîñòàòî÷íî î÷åâèäíî, ÷òî
ïðîäîëæèòåëüíîñòü ýòîãî èíòåðâàëà äëÿ òàêèõ óñëî-
âèé áóäåò çàâèñåòü ïðåæäå âñåãî îò óïðàâëåíèÿ îð-
ãàíèçàöèåé ýâàêóàöèè, êîòîðîå â íàñòîÿùåå âðåìÿ
íå ïðåäóñìàòðèâàåòñÿ íèêàêèìè íîðìàòèâíûìè äî-
êóìåíòàìè. Ó÷èòûâàÿ ðåçóëüòàòû èññëåäîâàíèé
ýòîé ñëó÷àéíîé âåëè÷èíû â çäàíèÿõ äðóãèõ êëàññîâ
ôóíêöèîíàëüíîé ïîæàðíîé îïàñíîñòè, ìîæíî îáî-
ñíîâàííî îæèäàòü, ÷òî è â çäàíèÿõ ó÷ðåæäåíèé
çäðàâîîõðàíåíèÿ îíà áóäåò èìåòü ðàñïðåäåëåíèå,
ïîäîáíîå ïðèâåäåííîìó íà ðèñ. 4. Êàê âèäíî, âðåìÿ
íà÷àëà ýâàêóàöèè tíý ôîðìèðóåòñÿ â äâà ýòàïà:

tíý = tî + tï, (11)

ãäå tî — ïðîäîëæèòåëüíîñòü ýòàïà ïðèåìà ÷åëîâå-
êîì ñîîáùåíèÿ î âîçíèêíîâåíèè ïîæàðà, ìèí;
tï — ïðîäîëæèòåëüíîñòü ýòàïà ïîäãîòîâêè ÷åëî-
âåêà ê íà÷àëó äâèæåíèÿ ê ýâàêóàöèîííîìó âûõî-
äó èç ïîìåùåíèÿ, ìèí; tï = max(tíý – tî).
Çíà÷åíèå tî çàâèñèò îò òèïà ñèñòåìû îïîâåùåíèÿ

è óïðàâëåíèÿ ýâàêóàöèåé ëþäåé ïðè ïîæàðå (ÑÎÓÝ),
êîòîðîé îáîðóäîâàíî ïîìåùåíèå, è ïñèõîôèçèîëî-
ãè÷åñêîãî ñîñòîÿíèÿ íàõîäÿùèõñÿ â íåì ëþäåé.

Ïðåäñòàâëÿåòñÿ åñòåñòâåííûì, ÷òî ïðè ðàñ÷åòàõ
(ìîäåëèðîâàíèè) ïðîöåññà ýâàêóàöèè ðàñ÷åòíîå
çíà÷åíèå tíý äîëæíî ïðèíèìàòüñÿ ðàâíûì max tíý,
ïîñêîëüêó ýòî çíà÷åíèå ìîìåíòà âðåìåíè, â êîòîðûé
íà÷àë äâèæåíèå ê ýâàêóàöèîííîìó âûõîäó ïîñëåä-
íèé èç íàõîäÿùèõñÿ â ïîìåùåíèè ëþäåé. Ïîýòîìó
ñîâåðøåííî íååñòåñòâåííî, êîãäà ïðè ðàñ÷åòàõ ïî-
æàðíîãî ðèñêà îáíàðóæèâàåòñÿ, ÷òî çíà÷åíèå tíý äëÿ
âñåõ ëþäåé íå òîëüêî â îäíîì, íî äàæå è â ñîñåäíèõ

ïîìåùåíèÿõ ïðèíÿòî îäèíàêîâûì (âñå æäóò ïîñëåä-
íåãî!). Îäíàêî òàêîå ïîâåäåíèå ïðîòèâîåñòåñòâåí-
íî äëÿ íå ñâÿçàííûõ ìåæäó ñîáîé ëþäåé. Îíî ïðî-
òèâîðå÷èò è ñìûñëó ðàñïðåäåëåíèÿ, ïðåäñòàâëåí-
íîãî íà ðèñ. 4: îíî ïîêàçûâàåò âåðîÿòíûé ïðîöåíò
ëþäåé, êîòîðûå íà÷èíàþò ýâàêóèðîâàòüñÿ â êàæäûé
èç èíòåðâàëîâ âðåìåíè tíý – tî.

Äëÿ óïðîùåíèÿ ðàñ÷åòîâ ìîæíî çàìåíèòü ñëîæ-
íîå ðàñïðåäåëåíèå ñëó÷àéíîé âåëè÷èíû ñîîòâåòñò-
âóþùèì åìó ðàâíîìåðíûì ðàñïðåäåëåíèåì. Òîãäà
êîëè÷åñòâî ëþäåé Nti, íà÷èíàþùèõ ýâàêóèðîâàòüñÿ
â êàæäóþ ìèíóòó ïåðèîäà âðåìåíè íà÷àëà ýâàêóà-
öèè, îïðåäåëèòñÿ ñîîòíîøåíèåì

Nti = N�(tíý – tî). (12)

Ñëåäîâàòåëüíî, è ïëîòíîñòü ëþäñêîãî ïîòîêà íà
ó÷àñòêå ôîðìèðîâàíèÿ, îïðåäåëÿåìàÿ ïî ôîðìóëå
(10), óìåíüøèòñÿ ïðîïîðöèîíàëüíî êîëè÷åñòâó îäíî-
âðåìåííî âûõîäÿùèõ íà íåãî ëþäåé. Ìåíüøàÿ ïëîò-
íîñòü ëþäñêîãî ïîòîêà íà ó÷àñòêå ôîðìèðîâàíèÿ
âåäåò ê ñîîòâåòñòâóþùåìó óâåëè÷åíèþ ñêîðîñòè V1

è ñíèæåíèþ èíòåíñèâíîñòè äâèæåíèÿ ïî íåìó q1,
à ýòî, â ñâîþ î÷åðåäü, â ñîîòâåòñòâèè ñ (9) — ê èç-
ìåíåíèþ ïàðàìåòðîâ äâèæåíèÿ ïî êîðèäîðó, ãäå ñëè-
âàþòñÿ ïîòîêè èç ïîìåùåíèé (ñì. ðèñ. 2), ê ñíèæå-
íèþ èõ âåëè÷èíû Ðij = qn+1 %n+1 (ãäå Pij — âåëè÷èíà
ëþäñêîãî ïîòîêà).

Ïðè ýâàêóàöèè â óñëîâèÿõ ïðèáëèæàþùèõñÿ ïðè-
ðîäíûõ êàòàêëèçìîâ èëè â ïîâñåäíåâíûõ óñëîâèÿõ
ýêñïëóàòàöèè çäàíèé ñóùåñòâóåò ïåðèîä âðåìåíè
ïîäãîòîâêè ëþäåé ê íà÷àëó ýâàêóàöèè, àíàëîãè÷íûé
âðåìåíè íà÷àëà ýâàêóàöèè ïðè ïîæàðå. Åãî ìîæíî
íàçâàòü âðåìåíåì ïîäãîòîâêè ê âûõîäó tïâ. Ýòîò ïå-
ðèîä çíà÷èòåëüíî áîëüøå âðåìåíè íà÷àëà ýâàêóà-
öèè ïðè ïîæàðå. Ïðè ïðèáëèæàþùèõñÿ ïðèðîäíûõ
êàòàêëèçìàõ åãî îòñ÷åò íà÷èíàåòñÿ ñ ìîìåíòà ïî-
äà÷è ñèãíàëà î íåîáõîäèìîñòè ýâàêóèðîâàòüñÿ (íà-
ïðèìåð, â ïîâñåäíåâíûõ óñëîâèÿõ — ñèãíàëà îá
îêîí÷àíèè ðàáî÷åãî äíÿ). Ïîñêîëüêó tïâ < tíý, êîëè-
÷åñòâî ëþäåé, âûõîäÿùèõ â åäèíèöó âðåìåíè íà
ó÷àñòîê ôîðìèðîâàíèÿ ëþäñêîãî ïîòîêà, áóäåò ãî-
ðàçäî ìåíüøå, ÷åì îïðåäåëåííîå ïî ôîðìóëå (12).
Ñîîòâåòñòâåííî, ñíèçèòñÿ è çíà÷åíèå ïëîòíîñòè
ïîòîêà íà ó÷àñòêå ôîðìèðîâàíèÿ. Ïðè ýòîì ñëåäóåò
ó÷èòûâàòü, ÷òî ïðè ýòèõ óñëîâèÿõ è óðîâåíü ýìîöè-
îíàëüíîãî ñîñòîÿíèÿ ëþäåé áóäåò èíîé, ÷åì â ÷ðåç-
âû÷àéíîé ñèòóàöèè ïîæàðà. Ñîîòâåòñòâåííî, áóäåò
èíîé è êàòåãîðèÿ ñâîáîäíîãî äâèæåíèÿ ëþäåé â ïî-
òîêå. Ìîæíî ñ÷èòàòü, ÷òî ïðè ïðåâåíòèâíîé ýâàêóà-
öèè âî âðåìÿ ïðèáëèæàþùåãîñÿ ïðèðîäíîãî áåäñò-
âèÿ ýòî áóäåò àêòèâíîå äâèæåíèå —V j0,

ý = 80 ì/ìèí
(ïðè äâèæåíèè ïî ãîðèçîíòàëüíîìó ïóòè è ïî ëåñò-
íèöå âíèç âçðîñëûõ çäîðîâûõ ëþäåé), à â ïîâñåä-
íåâíûõ óñëîâèÿõ — V j0,

ý = 60 ì/ìèí. Â ýòèõ óñëî-

Ðèñ. 4. Îæèäàåìûé âèä ðàñïðåäåëåíèÿ ñëó÷àéíîé âåëè÷èíû
âðåìåíè íà÷àëà ýâàêóàöèè â çäàíèÿõ êîìïëåêñà ëå÷åáíî-
ïðîôèëàêòè÷åñêèõ ó÷ðåæäåíèé
Fig. 4. The expected distribution of a random variable of start
time of evacuation in buildings of medical institutions
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âèÿõ ëþäè äðóãèõ ãðóïï ìîáèëüíîñòè áóäóò èìåòü
áîëåå íèçêèå ñêîðîñòè äâèæåíèÿ.

Òàêèì îáðàçîì, âûÿñíÿåòñÿ, ÷òî ìåòîäîëîãè÷å-
ñêàÿ íåêîððåêòíîñòü ó÷åòà âðåìåíè íà÷àëà ýâàêóà-
öèè ïðèâîäèò ê ïðèíöèïèàëüíûì îøèáêàì â îöåíêå
ïàðàìåòðîâ äâèæåíèÿ ëþäñêèõ ïîòîêîâ ïðè îïðåäå-
ëåíèè ðàñ÷åòíîãî âðåìåíè ýâàêóàöèè tð.ýâ è èõ ñî-
îòâåòñòâèÿ êàê êðèòåðèÿì ñâîåâðåìåííîñòè è áåñ-
ïðåïÿòñòâåííîñòè ýâàêóàöèè ïðè ïîæàðå, òàê è óñëî-
âèÿì îáåñïå÷åíèÿ êîìôîðòíîñòè äâèæåíèÿ ëþäåé
â èíûõ óñëîâèÿõ ýêñïëóàòàöèè çäàíèé.

Äëÿ íåìîáèëüíûõ ëþäåé, ò. å. ëþäåé, ëèøåííûõ
âîçìîæíîñòè ñàìîñòîÿòåëüíîãî ïåðåäâèæåíèÿ, âðå-
ìÿ íà÷àëà ýâàêóàöèè (ôàêòè÷åñêè âðåìÿ íà÷àëà ñïà-
ñåíèÿ) òåñíåéøèì îáðàçîì ïåðåïëåòàåòñÿ ñ âðå-
ìåíåì èõ òðàíñïîðòèðîâêè òåì èëè èíûì ñïîñîáîì
(íà íîñèëêàõ, íà ðóêàõ, íà êðîâàòÿõ è ò. ï.) è îïðåäå-
ëÿåòñÿ ãëàâíûì îáðàçîì ÷èñëåííîñòüþ ïåðñîíàëà.
Äëÿ ðåøåíèÿ ýòîé çàäà÷è áûëè ïîëó÷åíû ñîîòâåòñò-
âóþùèå àíàëèòè÷åñêèå âûðàæåíèÿ [23–25]. Â ñâÿçè
ñ ýòèì âîçíèêàåò âîïðîñ î êîëè÷åñòâå ëþäåé ðàçíîé
ñòåïåíè ìîáèëüíîñòè â ïîìåùåíèÿõ ðàçëè÷íîãî íà-
çíà÷åíèÿ â çäàíèÿõ êîìïëåêñà ëå÷åáíî-ïðîôèëàê-
òè÷åñêèõ ó÷ðåæäåíèé, ïîñêîëüêó â ñîñòàâå ïîìå-
ùåíèé çäàíèé ëå÷åáíûõ ó÷ðåæäåíèé (â ÷àñòíîñòè,
çäàíèé ó÷ðåæäåíèé îõðàíû ìàòåðèíñòâà è äåòñòâà)
åñòü ïîìåùåíèÿ, îñíîâíîé ôóíêöèîíàëüíûé êîí-
òèíãåíò êîòîðûõ íå ìîæåò ýâàêóèðîâàòüñÿ ñàìîñòî-
ÿòåëüíî. Ýòî — ïàëàòû íîâîðîæäåííûõ, îïåðàöè-
îííûå. Èõ ýâàêóàöèÿ, îñóùåñòâëÿåìàÿ ïðè ïîìîùè
ïåðñîíàëà, ïðåâðàùàåòñÿ ôàêòè÷åñêè â ñïàñåíèå.
Äàííûõ î ìîáèëüíîñòè ïàöèåíòîâ â ðàçëè÷íûõ ïîä-
ðàçäåëåíèÿõ ëå÷åáíûõ ó÷ðåæäåíèé â íîðìàòèâíî-
òåõíè÷åñêèõ äîêóìåíòàõ ïðîòèâîïîæàðíîãî íîð-
ìèðîâàíèÿ â íàñòîÿùåå âðåìÿ íå îáíàðóæèâàåòñÿ.
Ïðåäñòàâëåíèå î íèõ ìîæåò áûòü ïîëó÷åíî ïî ðå-
çóëüòàòàì îäíîãî èç îáñëåäîâàíèé, ïðîâåäåííîãî â
ïîäðàçäåëåíèÿõ êîìïëåêñà çäàíèé Ìîñêîâñêîãî îá-
ëàñòíîãî íàó÷íî-èññëåäîâàòåëüñêîãî êëèíè÷åñêîãî
èíñòèòóòà èì. Ì. Ô. Âëàäèìèðñêîãî (òàáë. 4).

Îäíàêî íàèáîëåå îïàñíûì äëÿ ëþäåé, äàæå ïðè
ýêñïëóàòàöèè çäàíèé â íîðìàëüíûõ óñëîâèÿõ, îêà-
çûâàåòñÿ äâèæåíèå ïî ëåñòíèöàì. Òàê, äàâíî èçâå-
ñòíî [21], ÷òî “ïî àìåðèêàíñêèì äàííûì, â ðåçóëü-
òàòå íåñ÷àñòíûõ ñëó÷àåâ íà ëåñòíèöàõ ïðèìåðíî
800 òûñ. ÷åëîâåê ïîëó÷àþò òðàâìû è ïîâðåæäåíèÿ,
òðåáóþùèå ñòàöèîíàðíîãî ëå÷åíèÿ. Â 1978 ã. â òàêèõ
èíöèäåíòàõ ïîãèáëè îêîëî 3000 ÷åëîâåê. Êðîìå
òîãî, îòìå÷åíû öèôðû ïîðÿäêà 1,8–2,66 ìëí. òðàâì
è ïîâðåæäåíèé áîëåå ëåãêîãî õàðàêòåðà, ïîòðåáî-
âàâøèõ òîëüêî àìáóëàòîðíîãî ëå÷åíèÿ. Â ÑØÀ
åæåãîäíûé óùåðá îò íåñ÷àñòíûõ ñëó÷àåâ íà ëåñò-
íèöàõ îöåíèâàåòñÿ ïðèìåðíî â 2 ìëðä. äîëëàðîâ”.

Ïðè ñïóñêå ïî ëåñòíèöå ÷åëîâåê äîëæåí âèäåòü
ðàñïîëîæåííóþ íèæå ñòóïåíü, ÷òîáû íå îñòóïèòü-

ñÿ è íå óïàñòü, ñîñêîëüçíóâ ïî íåé. Ïðè âûñîêîé
ïëîòíîñòè ïîòîêà íèæíÿÿ ñòóïåíü çàíÿòà ÷åëîâåêîì,
òåëî êîòîðîãî äëÿ ïîääåðæàíèÿ ðàâíîâåñèÿ ê òîìó
æå íåñêîëüêî îòêëîíåíî íàçàä, ïîýòîìó ÷åëîâåê
íà âûøåðàñïîëîæåííîé ñòóïåíè ñíèæàåò ñêîðîñòü
ñâîåãî äâèæåíèÿ. Ïðè ïîäúåìå ïî ëåñòíèöå îïàñåíèÿ
óïàñòü, ñîñêîëüçíóâ ïî ñòóïåíè, ó ÷åëîâåêà íå âîç-
íèêàåò [26]. Ïîýòîìó â îïðåäåëåííîì èíòåðâàëå ïëîò-
íîñòè ñêîðîñòü äâèæåíèÿ ëþäåé ïî ëåñòíèöå âíèç
ñòàíîâèòñÿ íèæå, ÷åì ïî ëåñòíèöå ââåðõ, íåñìîòðÿ
íà òî ÷òî äâèæåíèå ïî ëåñòíèöå âíèç òðåáóåò ìåíü-
øèõ ýíåðãåòè÷åñêèõ çàòðàò ïî ñðàâíåíèþ ñ äâèæå-
íèåì ââåðõ (ñì. , íàïðèìåð, äàííûå J. J. Fruin [27]).

Îïàñåíèå óïàñòü íà ëåñòíèöå óñèëèâàåòñÿ ó ëþ-
äåé ñ îãðàíè÷åííûìè ôèçè÷åñêèìè âîçìîæíîñòÿìè.
Óäèâèòåëüíûé ôåíîìåí ïðîÿâëåíèÿ áîÿçíè óïàñòü
ïðè äâèæåíèè ïî ëåñòíèöå âíèç áûë çàôèêñèðîâàí
ïðè êèíîíàáëþäåíèè òðåíèðîâî÷íîé ýâàêóàöèè â
îäíîì èç çäàíèé ÃÁÓÇ ÌÎ ÌÎÍÈÊÈ èì. Ì. Ô. Âëà-
äèìèðñêîãî. Íà ðèñ. 5 ïðåäñòàâëåíû êàäðû ñïóñêà
ïî ëåñòíèöå îäíîé èç ïîñåòèòåëüíèö ýòîãî ó÷ðåæ-
äåíèÿ, ïîâåðíóâøåéñÿ ñïèíîé ê íàïðàâëåíèþ îá-
ùåãî äâèæåíèÿ âíèç ïî ëåñòíèöå.

Ýòè êàäðû íàãëÿäíî ñâèäåòåëüñòâóþò î íåîáõî-
äèìîñòè èñïîëüçîâàíèÿ ìåõàíè÷åñêèõ ñðåäñòâ âíóò-
ðåííåãî òðàíñïîðòà (ëèôòîâ è ýñêàëàòîðîâ) íå òîëü-
êî â óñëîâèÿõ ïîâñåäíåâíîé ýêñïëóàòàöèè çäàíèÿ,
íî è ïðè âîçíèêíîâåíèè ÷ðåçâû÷àéíûõ ñèòóàöèé,
â òîì ÷èñëå ïîæàðà. Îäíàêî äî íåäàâíåãî âðåìåíè
ïðîòèâîïîæàðíûì íîðìèðîâàíèåì èñïîëüçîâàíèå
ëèôòîâ äëÿ ýâàêóàöèè ëþäåé âî âðåìÿ ïîæàðà áûëî
çàïðåùåíî. Íàó÷íûìè æå èññëåäîâàíèÿìè [28, 29]
åùå â êîíöå 60-õ ãîäîâ ïðîøëîãî âåêà óñòàíîâëåíà
íåîáõîäèìîñòü ñîçäàíèÿ óñëîâèé “äëÿ ïðîâåäåíèÿ
ïîýòàïíîé ýâàêóàöèè ñ èñïîëüçîâàíèåì ìåõàíè÷å-
ñêèõ ñðåäñòâ âíóòðåííåãî òðàíñïîðòà è âåðòèêàëü-
íûõ êîììóíèêàöèé äëÿ ïåøåõîäíîãî äâèæåíèÿ” [29].
Áûëî ïîêàçàíî, ÷òî äëÿ ýòîãî íåîáõîäèìî ôîðìèðî-
âàíèå òðàíñïîðòíî-êîììóíèêàöèîííîãî óçëà è çîíû
áåçîïàñíîñòè, êîòîðàÿ “äîëæíà áûòü îðãàíèçîâàíà
â ïðåäåëàõ ýòàæà è èìåòü äîñòàòî÷íî áîëüøóþ ïëî-
ùàäü” [29]. Ýòîò âîïðîñ íåîäíîêðàòíî ïîäíèìàëñÿ
è â ïîñëåäóþùèå ãîäû [30, 31], îäíàêî ïîòðåáîâà-
ëîñü áîëåå 30 ëåò, ÷òîáû âïåðâûå ðåàëèçîâàòü ýòè
ïîëîæåíèÿ â íîðìèðîâàíèè ïðè î÷åâèäíîé íåâîç-
ìîæíîñòè áåç èõ ñîáëþäåíèÿ îáåñïå÷èòü äîñòóï-
íîñòü çäàíèé è ñîîðóæåíèé äëÿ ìàëîìîáèëüíûõ
ãðóïï íàñåëåíèÿ.

Íàêîíåö-òî, â ðåäàêöèè îò 10.07.2012 ã. Ôåäå-
ðàëüíîãî çàêîíà ¹ 123 “Òåõíè÷åñêèé ðåãëàìåíò î
òðåáîâàíèÿõ ïîæàðíîé áåçîïàñíîñòè” â ñò. 89 ïî-
ÿâèëñÿ ï. 15: “Äëÿ ýâàêóàöèè ñî âñåõ ýòàæåé çäàíèé
ãðóïï íàñåëåíèÿ ñ îãðàíè÷åííûìè âîçìîæíîñòÿìè
ïåðåäâèæåíèÿ äîïóñêàåòñÿ ïðåäóñìàòðèâàòü íà
ýòàæàõ âáëèçè ëèôòîâ, ïðåäíàçíà÷åííûõ äëÿ ãðóïï



73ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2017 ÒÎÌ 26 ¹ 11

ÁÅÇÎÏÀÑÍÎÑÒÜ ÆÈÇÍÅÄÅßÒÅËÜÍÎÑÒÈ

íàñåëåíèÿ ñ îãðàíè÷åííûìè âîçìîæíîñòÿìè ïåðå-
äâèæåíèÿ, è (èëè) íà ëåñòíè÷íûõ êëåòêàõ óñòðîé-
ñòâî áåçîïàñíûõ çîí, â êîòîðûõ îíè ìîãóò íàõîäèòü-
ñÿ äî ïðèáûòèÿ ñïàñàòåëüíûõ ïîäðàçäåëåíèé. Ïðè

ýòîì ê óêàçàííûì ëèôòàì ïðåäúÿâëÿþòñÿ òàêèå æå
òðåáîâàíèÿ, êàê ê ëèôòàì äëÿ òðàíñïîðòèðîâêè ïîä-
ðàçäåëåíèé ïîæàðíîé îõðàíû. Òàêèå ëèôòû ìîãóò
èñïîëüçîâàòüñÿ äëÿ ýâàêóàöèè ãðóïï íàñåëåíèÿ ñ
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ËÎÐ
ENT Specialist 18 22 1 2 – – – 8 4 55

Óðîëîãè÷åñêîå
Urological 18 21 – 3 – 3 – – – 49

Äåòñêàÿ õèðóðãèÿ
Pediatric Surgery – – – – – – – 27 12 39

Ñîñóäèñòàÿ õèðóðãèÿ
Vascular Surgery 3 21 2 1 – – – – – 27

Àáäîìèíàëüíàÿ õèðóðãèÿ
Abdominal Surgery 13 11 4 1 – 4 – – – 33

Ýíäîêðèííàÿ õèðóðãèÿ
Endocrine Surgery 8 10 1 1 – 2 – – – 22

Òîðàêàëüíàÿ õèðóðãèÿ
Thoracic Surgery 8 2 1 1 1 3 2 – – 17

Êàðäèîõèðóðãèÿ
Cardiac Surgery 15 28 2 1 – – – 7 – 53

Âçðîñëàÿ ðåàíèìàöèÿ ¹ 1
Adult Intensive Care No. 1 – – – – – 1 3 – – 4/12

Îôòàëüìîëîãèÿ
Ophthalmology 18 38 – 2 – – – 2 3 63

Òðàâìàòîëîãèÿ
Traumatology 7 – 1 – 38 1 – – – 47

Òåðàïåâòè÷åñêîå îòäåëåíèå ¹ 2
Therapeutic Department No. 2 2 26 4 – – – – – – 32

Íåéðîõèðóðãèÿ
Neurosurgery 8 11 4 – – 15 – – – 38

Íåâðîëîãèÿ
Neurology 16 22 5 1 1 2 – – – 47

Ðàäèîëîãèÿ
Radiology 29 76 1 – – – – – – 105

Òðàíñïëàíòàöèè è äèàëèçà
Transplantation and Dialysis 19 11 2 – – 1 – – – 30

Ïåäèàòðè÷åñêîå
Pediatric – – – – – – – 6 24 30

Òàáëèöà 4. Ñîñòàâ ïàöèåíòîâ ðàçëè÷íûõ ãðóïï ìîáèëüíîñòè â îòäåëåíèÿõ ÃÁÓÇ ÌÎ ÌÎÍÈÊÈ èì. Ì. Ô. Âëàäèìèðñêîãî

Table 4. The composition of patients of various mobility groups in the offices of GBUZ MO MONIKI by M. F. Vladimirskiy
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îãðàíè÷åííûìè âîçìîæíîñòÿìè ïåðåäâèæåíèÿ âî
âðåìÿ ïîæàðà”. Îäíàêî íåäîñòàòî÷íî ÷åòêàÿ ðåäàê-
öèÿ ýòîãî ïóíêòà äîïóñêàåò, êàê ïîêàçûâàåò ïðàêòè-
êà, åãî êàçóèñòè÷åñêîå òîëêîâàíèå, êîòîðîå ïîçâî-
ëÿåò ïðåäñòàâèòåëÿì ïðîòèâîïîæàðíîé èíñïåêöèè
è ñåãîäíÿ ñ÷èòàòü íåäîïóñòèìûì èñïîëüçîâàíèå
ëèôòîâ äëÿ ýâàêóàöèè ëþäåé âî âðåìÿ ïîæàðà [32].

Ñêëàäûâàåòñÿ ïàðàäîêñàëüíàÿ ñèòóàöèÿ. Ïðè
ñòðåìëåíèè îáåñïå÷èòü äîñòóïíîñòü è êîìôîðò èñ-
êóññòâåííîé ñðåäû çäàíèé ëå÷åáíûõ ó÷ðåæäåíèé
äëÿ ëþäåé ñ îãðàíè÷åííûìè ôèçè÷åñêèìè âîçìîæ-
íîñòÿìè èñïîëüçóþòñÿ ëèôòû, äàþùèå èì âîçìîæ-
íîñòü ïîñåùàòü ïîìåùåíèÿ, ðàñïîëîæåííûå íà ýòà-
æàõ âûøå ïåðâîãî. Â ïåðèîä æå íàèáîëüøåé äëÿ íèõ
îïàñíîñòè, íàïðèìåð âî âðåìÿ ïîæàðà, ñàìîñòîÿ-
òåëüíî ïîëüçîâàòüñÿ ëèôòîì èì çàïðåùàåòñÿ, â ðå-
çóëüòàòå ÷åãî ëèôò ïðåâðàùàåòñÿ â äâåðöó ïîæàðíîé
ëîâóøêè äëÿ ëþäåé ñ îãðàíè÷åííûìè ôèçè÷åñêèìè
âîçìîæíîñòÿìè ïåðåäâèæåíèÿ.

Âûâîä

Â îáúåìíî-ïëàíèðîâî÷íûõ ðåøåíèÿõ çäàíèé ó÷-
ðåæäåíèé îõðàíû ìàòåðèíñòâà è äåòñòâà ðåøàþùåå
çíà÷åíèå ïðèîáðåòàåò îðãàíèçàöèÿ öåëåñîîáðàçíîé

òåõíîëîãè÷åñêîé âçàèìîñâÿçè ìåæäó ïîìåùåíèÿìè
ïîäãîòîâêè ðåçóëüòàòîâ îáñëåäîâàíèÿ ÷åëîâåêà è ïî-
ñëåäîâàòåëüíîñòè ýòàïîâ åãî ëå÷åíèÿ. Ðàçìåðû êîì-
ìóíèêàöèîííûõ ïóòåé çäàíèÿ, ðåàëèçóþùèõ âûïîë-
íåíèå òðåáîâàíèé êîìôîðòíîãî äâèæåíèÿ ëþäåé,
à òàêæå áåçîïàñíîé ýâàêóàöèè èõ â ñëó÷àå ïîæàðà,
äîëæíû ïðîåêòèðîâàòüñÿ èñõîäÿ èç ôèçè÷åñêèõ âîç-
ìîæíîñòåé ýòèõ ëþäåé (ñîñòàâà îñíîâíîãî ôóíêöè-
îíàëüíîãî êîíòèíãåíòà) è òðåáîâàíèé, óäîâëåòâîðÿ-
þùèõ êðèòåðèÿì îáåñïå÷åíèÿ áåçîïàñíîñòè èõ ýâà-
êóàöèè ïðè ëþáûõ óñëîâèÿõ ýêñïëóàòàöèè çäàíèé.
Ïîñêîëüêó ïëîòíîñòü ëþäñêîãî ïîòîêà, íåîáõîäèìàÿ
äëÿ êîìôîðòíîãî ïåðåäâèæåíèÿ ëþäåé, äîëæíà áûòü
D < 0,05, à äîïóñòèìàÿ äëÿ áåñïðåïÿòñòâåííîé ýâà-
êóàöèè â àâàðèéíûõ óñëîâèÿõ — D < 0,5, òî îêàçû-
âàåòñÿ, ÷òî òðåáóåìóþ øèðèíó ýâàêóàöèîííîãî ïóòè
äîëæíû îïðåäåëÿòü ïîâñåäíåâíûå óñëîâèÿ ýêñïëó-
àòàöèè çäàíèÿ, à íå óñëîâèÿ ýêñòðåííîé ñèòóàöèè.

Äëÿ íåìîáèëüíûõ ëþäåé, ò. å. ëþäåé, ëèøåííûõ
âîçìîæíîñòè ñàìîñòîÿòåëüíîãî ïåðåäâèæåíèÿ, âðåìÿ
íà÷àëà ýâàêóàöèè (ôàêòè÷åñêè âðåìÿ íà÷àëà ñïà-
ñåíèÿ) òåñíåéøèì îáðàçîì ïåðåïëåòàåòñÿ ñ âðåìå-
íåì èõ òðàíñïîðòèðîâêè òåì èëè èíûì ñïîñîáîì
(íà íîñèëêàõ, íà ðóêàõ, íà êðîâàòÿõ è ò. ï.) è îïðåäå-

Ðèñ. 5. Ñïóñê æåíùèíû ñïèíîé ïî ëåñòíèöå âíèç: à — ñ 5-ãî íà 4-é ýòàæ è äàëåå; á — ñ 3-ãî íà 2-é ýòàæ
Fig. 5. Descent women back at the stairs down to: a — from 5th to 4th floor and then; b — from the 3rd to the 2nd floor
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ëÿåòñÿ ãëàâíûì îáðàçîì ÷èñëåííîñòüþ ïåðñîíàëà.
Ïîýòîìó âîçíèêàåò âîïðîñ î êîëè÷åñòâå ëþäåé ðàç-
ëè÷íîé ñòåïåíè ìîáèëüíîñòè â ïîìåùåíèÿõ ðàçëè÷-
íîãî íàçíà÷åíèÿ â çäàíèÿõ êîìïëåêñà ëå÷åáíî-ïðî-
ôèëàêòè÷åñêèõ ó÷ðåæäåíèé, ïîñêîëüêó â ñîñòàâå
ïîìåùåíèé çäàíèé ëå÷åáíûõ ó÷ðåæäåíèé (â ÷àñò-
íîñòè, çäàíèé ó÷ðåæäåíèé îõðàíû ìàòåðèíñòâà è
äåòñòâà) åñòü ïîìåùåíèÿ, îñíîâíîé ôóíêöèîíàëü-
íûé êîíòèíãåíò êîòîðûõ íå ìîæåò ýâàêóèðîâàòüñÿ
ñàìîñòîÿòåëüíî. Ýòî — ïàëàòû íîâîðîæäåííûõ, îïå-
ðàöèîííûå. Èõ ýâàêóàöèÿ, îñóùåñòâëÿåìàÿ ïðè ïî-
ìîùè ïåðñîíàëà, ïðåâðàùàåòñÿ ôàêòè÷åñêè â ñïà-
ñåíèå.

Ðåçóëüòàòû òðåíèðîâî÷íûõ ýâàêóàöèé èç çäàíèé
ëå÷åáíûõ ó÷ðåæäåíèé ïîêàçûâàþò êðàéíå îãðàíè-
÷åííûå âîçìîæíîñòè óñïåøíîé ñàìîñòîÿòåëüíîé
ýâàêóàöèè ëþäåé ñ îãðàíè÷åííûìè (ïî ðàçëè÷íûì
ïðè÷èíàì) ôèçè÷åñêèìè âîçìîæíîñòÿìè è íåîáõî-
äèìîñòü ïðîâåäåíèÿ áîëüøîãî îáúåìà ñïàñàòåëüíûõ
ìåðîïðèÿòèé ïåðñîíàëîì äëÿ îáåñïå÷åíèÿ áåçîïàñ-

íîñòè ëþäåé, íåñïîñîáíûõ ýâàêóèðîâàòüñÿ ñàìîñòî-
ÿòåëüíî.

Ýòè ðåçóëüòàòû äèêòóþò ïðàêòè÷åñêóþ íåîáõî-
äèìîñòü èñïîëüçîâàíèÿ ëèôòîâûõ óñòàíîâîê äëÿ ýâà-
êóàöèè ëþäåé â íà÷àëå ïîæàðà, à íå òîëüêî â óñëî-
âèÿõ íîðìàëüíîé ýêñïëóàòàöèè çäàíèé. Ýòî àêòóà-
ëèçèðóåò ðàçðàáîòêó ëèôòîâ äëÿ ñàìîñòîÿòåëüíîãî
èñïîëüçîâàíèÿ ëþäüìè âî âðåìÿ ïîæàðà ñ ïîæàðíî-
òåõíè÷åñêèìè õàðàêòåðèñòèêàìè, ýêâèâàëåíòíûìè
ëèôòàì äëÿ ïåðåâîçêè ïîæàðíûõ ïîäðàçäåëåíèé.

Ñîâðåìåííîå íàïðàâëåíèå ìåðîïðèÿòèé ïî ïîâû-
øåíèþ ïîæàðîáåçîïàñíîñòè çäàíèé ëå÷åáíûõ ó÷-
ðåæäåíèé, êàê è çäàíèé äðóãèõ êëàññîâ ôóíêöèîíàëü-
íîé ïîæàðíîé îïàñíîñòè, ñâÿçàíî ñ ðàçðàáîòêîé ñî-
âðåìåííûõ àâòîìàòè÷åñêèõ ñèñòåì ïîæàðîòóøåíèÿ
è ïðîòèâîïîæàðíîé çàùèòû [33], ïîçâîëÿþùèõ óâå-
ëè÷èòü âðåìÿ áåçîïàñíîãî ïðåáûâàíèÿ ëþäåé ñ îãðà-
íè÷åíèÿìè ôèçè÷åñêèõ âîçìîæíîñòåé ëþáîé ñòå-
ïåíè, êîëè÷åñòâî êîòîðûõ âî âñåì ìèðå â ïîñëåäíèå
äåñÿòèëåòèÿ ðåçêî âîçðàñòàåò [34–37].
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ABSTRACT

Ensuring the implementation in the projection of numerical values the established safety criteria for
people when they are evacuated from health facilities in a fire, during natural emergencies and during
daily operation requires a careful analysis of the process of formation of human flows on the original
sections of the communication paths of the floor and their further movement. At the same time, it is
necessary to eliminate the erroneous interpretation technique of time of the beginning of the evacua-
tion as the moment of simultaneous evacuation of people from the premises, because it leads to an in-
appropriate reality of overestimating the amount of flows, which does not allow to analyze the fulfill-
ment of safety criteria. This analysis should be carried out taking into account the physical capabilities
of people in the buildings of medical institutions and the changes of their emotional state in accordance
with the situation.

The results of training evacuations from the buildings of medical institutions show extremely
limited opportunities for the successful independent evacuation of people with limited physical capa-
bilities (for various reasons) and the necessity of conducting of a large amount of rescue activities by
personnel to ensure the safety of people who are unable to evacuate on their own.

These results dictate the practical necessity of using elevator systems for evacuation of people
at the beginning of a fire, and not only in the normal operation of buildings. This actualizes the de-
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velopment of elevators for independent use by people during a fire with fire-technical characteristics
equivalent to elevators for transportation of fire departments.

The modern direction of measures, which are increase the fire safety of buildings of medical
institutions as editions of other classes of functional fire danger, is connected with the development of
modern automatic fire extinguishing and fire protection systems, allowing to increase the time of safe
stay of people with any degree of restriction of their physical capabilities, the number of which in
recent decades has increased dramatically in the whole world.

Keywords: communication paths; emergency; evacuation; security; human flow; immobile popula-
tion groups; medical institutions.
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