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èþëÿ 2018 ãîäà Åëåíå Íèêîëàåâíå ÏÎÊÐÎÂÑÊÎÉ, äîêòîðó òåõíè÷åñêèõ íàóê,

àêàäåìèêó ÐÀÅÍ, ïðîôåññîðó êàôåäðû “Êîìïëåêñíàÿ áåçîïàñíîñòü â ñòðîè-

òåëüñòâå”, ïðîôåññîðó-êîíñóëüòàíòó Íàöèîíàëüíîãî èññëåäîâàòåëüñêîãî Ìîñêîâ-

ñêîãî ãîñóäàðñòâåííîãî ñòðîèòåëüíîãî óíèâåðñèòåòà, èñïîëíèëîñü 80 ëåò!
Åëåíà Íèêîëàåâíà ÿâëÿåòñÿ ñïåöèàëèñòîì â îáëàñòè ôóíêöèîíàëüíûõ èññëå-

äîâàíèé ìàòåðèàëîâ, ìîäèôèöèðîâàííûõ ýëåìåíòîîðãàíè÷åñêèìè ñîåäèíåíèÿìè.

Îíà ñîçäàëà íîâîå íàó÷íîå íàïðàâëåíèå — ìÿãêîå ïîâåðõíîñòíîå ìîäèôèöèðîâà-

íèå äðåâåñíî-öåëëþëîçíûõ ìàòåðèàëîâ ýëåìåíòîîðãàíè÷åñêèìè ñîåäèíåíèÿìè â

öåëÿõ ïîâûøåíèÿ îãíå- è áèîñòîéêîñòè ïîëèìåðíûõ ìàòåðèàëîâ. Â ðàìêàõ ýòîãî

íàïðàâëåíèÿ ðàçðàáîòàíî ìÿãêîå àäñîðáöèîííî-õèìè÷åñêîå ìîäèôèöèðîâàíèå ïîâåðõ-

íîñòè ìàòåðèàëîâ, à òàêæå óñëîâèÿ è ìîäèôèêàòîðû äëÿ óâåëè÷åíèÿ èõ áèîñòîéêîñòè è

îãíåçàùèùåííîñòè. Íà îñíîâå áîëüøîãî îáúåìà ýêñïåðèìåíòàëüíûõ äàííûõ îáîáùåíû

ïðèíöèïû óâåëè÷åíèÿ äîëãîâå÷íîñòè äðåâåñíûõ ìàòåðèàëîâ, ÷òî ïîñëóæèëî òåîðåòè÷å-

ñêîé íàó÷íîé îñíîâîé äëÿ ñîõðàíåíèÿ èñòîðè÷åñêîé äðåâåñèíû ïðè ðåñòàâðàöèè ïàìÿò-

íèêîâ äåðåâÿííîãî çîä÷åñòâà.

Ðàáîòû Å. Í. Ïîêðîâñêîé ñòàëè ôóíäàìåíòîì íàó÷íîé øêîëû, êîòîðàÿ çàíèìàåòñÿ ìî-

äèôèöèðîâàíèåì ñòðîèòåëüíûõ ìàòåðèàëîâ, èçó÷åíèåì ïîâåðõíîñòè ìîäèôèöèðîâàí-

íûõ ìàòåðèàëîâ, ÷òî ïîçâîëÿåò îïðåäåëèòü òåðìîäèíàìè÷åñêèå ïàðàìåòðû è óñëîâèÿ

îáåñïå÷åíèÿ äîëãîâå÷íîñòè è ñíèæåíèÿ ïîæàðíîé îïàñíîñòè ñòðîèòåëüíûõ ìàòåðèàëîâ.

Íàó÷íûå ðàçðàáîòêè âíåäðåíû íà ìíîãèõ îáúåêòàõ, òàêèõ êàê ìóçåé-çàïîâåäíèê äå-

ðåâÿííîãî çîä÷åñòâà î. Êèæè, äîì-ìóçåé Ì. C. Ùåïêèíà â Ìîñêâå, ñïîðòèâíûé çàë â

Ãîìåëå, êðûòûé êàòîê â Òâåðè, êðûòûé ðûíîê â Ìîãèëåâå è Ñâåòëîãîðñêå (Áåëîðóññèÿ),

çäàíèÿ è ñîîðóæåíèÿ Ñâÿòî-Òðîèöêîé Ñåðãèåâîé Ëàâðû. Ðåçóëüòàòû íàó÷íûõ ðàáîò

Å. Í. Ïîêðîâñêîé øèðîêî èçâåñòíû è ïîëó÷èëè îäîáðåíèå â Ðîññèè è çà ðóáåæîì. Ñâûøå

150 íàó÷íûõ òðóäîâ Åëåíû Íèêîëàåâíû ïîñâÿùåíû ïðîáëåìå ñîõðàííîñòè è ìîäèôèöè-

ðîâàíèÿ äðåâåñèíû íàòèâíîé è èñòîðè÷åñêîé, à òàêæå ñîõðàííîñòè èñòîðè÷åñêèõ îáú-

åêòîâ. Ñðåäè íèõ: “Èññëåäîâàíèå êèíåòè÷åñêèõ ïàðàìåòðîâ òåðìîäåñòðóêöèè äðåâå-

ñèíû â ïðèñóòñòâèè îãíåçàùèòíûõ ñèñòåì íà îñíîâå ôîñôîð- è êðåìíèéîðãàíè÷åñêèõ

ñîåäèíåíèé”, “Õèìèêî-ìèêîëîãè÷åñêèå èññëåäîâàíèÿ äðåâåñèíû ñâàé â îñíîâàíèè

ôóíäàìåíòîâ èñòîðè÷åñêèõ çäàíèé è ñîîðóæåíèé”, “Ñîõðàíåíèå ïàìÿòíèêîâ äåðåâÿí-

íîãî çîä÷åñòâà ñ ïîìîùüþ ýëåìåíòîîðãàíè÷åñêèõ ñîåäèíåíèé. Õèìèêî-ôèçè÷åñêèå

îñíîâû óâåëè÷åíèÿ äîëãîâå÷íîñòè äðåâåñèíû”, “Âëèÿíèå ñòðóêòóðû ïîâåðõíîñòíîãî

ñëîÿ, îáðàçóþùåãîñÿ ïðè òåðìè÷åñêîì ðàçëîæåíèè äðåâåñèíû, íà åå äûìîîáðàçóþùóþ

ñïîñîáíîñòü”, “Ñîñòàâ è ñâîéñòâà óãëåêèñëîãî ñëîÿ, îáðàçóþùåãîñÿ ïðè ãîðåíèè äðåâå-

ñèíû, ìîäèôèöèðîâàííîé ôîñôîð- è êðåìíèéîðãàíè÷åñêèìè ñîåäèíåíèÿìè”, “Êèíå-

òè÷åñêèå ïàðàìåòðû àýðîçîëÿ äûìà ïðè ãîðåíèè ìîäèôèöèðîâàííîé äðåâåñèíû”.

Åëåíà Íèêîëàåâíà Ïîêðîâñêàÿ ÿâëÿåòñÿ ýêñïåðòîì ðåãèîíàëü-

íîãî êîîðäèíàöèîííîãî ñîâåòà ïî ñîâðåìåííûì ïðîáëåìàì äðåâå-

ñèíîâåäåíèÿ, ÷ëåíîì Ìåæäóíàðîäíîãî ñîâåòà ïî ñîõðàíåíèþ ïà-

ìÿòíèêîâ è äîñòîïðèìå÷àòåëüíûõ ìåñò (ÈÊÎÌÎÑ) è Ïî÷åòíûì

ðàáîòíèêîì âûñøåãî ïðîôåññèîíàëüíîãî îáðàçîâàíèÿ ÐÔ.

Åëåíà Íèêîëàåâíà ïîëüçóåòñÿ çàñëóæåííûì óâàæåíèåì è ëþ-

áîâüþ êîëëåã, ñïîäâèæíèêîâ, ó÷åíèêîâ è äðóçåé.
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ÀÊÒÓÀËÈÇÀÖÈß ÒÐÅÁÎÂÀÍÈÉ
ÏÎÆÀÐÍÎÉ ÁÅÇÎÏÀÑÍÎÑÒÈ ÍÀ ÎÑÍÎÂÅ
ÐÈÑÊ-ÎÐÈÅÍÒÈÐÎÂÀÍÍÎÃÎ ÏÎÄÕÎÄÀ

Ïðåäñòàâëåí àíàëèç ñîâðåìåííûõ òåíäåíöèé è ïðîáëåì ñîâåðøåíñòâîâàíèÿ ðåãóëèðîâàíèÿ êîíò-
ðîëüíî-íàäçîðíîé äåÿòåëüíîñòè â ñòðàíàõ Åâðîïû è Ðîññèè. Ðàññìàòðèâàåòñÿ ðàçðàáîòàííîå
îðãàíèçàöèîííî-òåõíè÷åñêîå ðåøåíèå ïî àêòóàëèçàöèè òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè
çà ñ÷åò èõ äèôôåðåíöèðîâàííîãî ïðèìåíåíèÿ ÷åðåç îöåíêó ñòåïåíè ðèñêà ïðè÷èíåíèÿ âðåäà.
Ïîêàçàíî, ÷òî òåîðåòè÷åñêóþ îñíîâó ðåøåíèÿ ñîñòàâëÿþò ïðèíöèïû òåõíè÷åñêîãî ðåãóëèðîâà-
íèÿ è èõ ðåàëèçàöèÿ â “Îñíîâàõ ãîñóäàðñòâåííîé ïîëèòèêè â îáëàñòè ãîñóäàðñòâåííîãî ïîæàð-
íîãî íàäçîðà”. Ðàçðàáîòàíà ïðîãðàììà àêòóàëèçàöèè îáÿçàòåëüíûõ òðåáîâàíèé ïîæàðíîé áåç-
îïàñíîñòè, â êîòîðîé ðåàëèçóåòñÿ ôîðìóëà: ñíà÷àëà îöåíèòü ðàçìåð âðåäà, ïðè÷èíÿåìîãî îõ-
ðàíÿåìûì öåííîñòÿì, çàòåì îòîáðàòü (ïîäîáðàòü ëèáî ðàçðàáîòàòü) ñîðàçìåðíûå âðåäó
òðåáîâàíèÿ ïîæàðíîé áåçîïàñíîñòè. Ïîêàçàíî, ÷òî ðåàëèçàöèÿ ïðîãðàììû àêòóàëèçàöèè îáÿ-
çàòåëüíûõ òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè ïîçâîëèò ñóùåñòâåííûì îáðàçîì ïîâûñèòü
óðîâåíü çàùèòû ëþäåé è èìóùåñòâà, êà÷åñòâî êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè è ñíèçèòü
àäìèíèñòðàòèâíîå äàâëåíèå íà ïðåäïðèíèìàòåëåé.

Êëþ÷åâûå ñëîâà: ïîæàðíàÿ áåçîïàñíîñòü; ðèñê-îðèåíòèðîâàííûé ïîäõîä; êîíòðîëüíî-íàä-
çîðíàÿ äåÿòåëüíîñòü; ïðàâèëà èäåíòèôèêàöèè; îáÿçàòåëüíûå òðåáîâàíèÿ.

DOI: 10.18322/PVB.2018.27.06.7-17

Ââåäåíèå

Îáùåñòâî ïðîÿâëÿåò âñå áîëüøóþ îáåñïîêîåííîñòü

âûñîêèìè ðèñêàìè ïðè÷èíåíèÿ âðåäà ýêîíîìè÷å-

ñêîé äåÿòåëüíîñòè â ôîðìå óïóùåííîé âûãîäû îò íå-

òî÷íîãî è èçáûòî÷íîãî ðåãóëèðîâàíèÿ îòíîøåíèé â

ðàìêàõ òèïîâîé ïàðàäèãìû îðãàíèçàöèè êîíòðîëü-

íî-íàäçîðíîé äåÿòåëüíîñòè [1].

Îñíîâíûì ïðàêòè÷åñêèì ðåçóëüòàòîì àäìèíè-

ñòðàòèâíîé ðåôîðìû, îñóùåñòâëÿåìîé âî âñåì ìèðå

íà ïðîòÿæåíèè ïîñëåäíåãî òûñÿ÷åëåòèÿ, ÿâëÿåòñÿ

ïåðåõîä îò ïðèíöèïà “åäèíñòâåííîå ïðàâèëüíîå ðå-

øåíèå” ê ïðèíöèïó “ðåøåíèé ìíîãî â îáîçíà÷åííûõ

ãðàíèöàõ”.

Íà÷àëî ïðàêòè÷åñêîé ôàçû àäìèíèñòðàòèâíîé ðå-

ôîðìû â Ðîññèéñêîé Ôåäåðàöèè îáîçíà÷åíî Óêàçîì

Ïðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè, óòâåðäèâøèì

“Êîíöåïöèþ ðåôîðìèðîâàíèÿ ãîñóäàðñòâåííîé ñëóæ-

áû Ðîññèéñêîé Ôåäåðàöèè” [2].

Ðåôîðìà àäìèíèñòðàòèâíîãî óïðàâëåíèÿ â Ðîñ-

ñèéñêîé Ôåäåðàöèè ñîçâó÷íà ñ àäìèíèñòðàòèâíîé ðå-

ôîðìîé ñòðàí Åâðîïåéñêîãî ñîþçà, êîòîðûé ïðåä-

ëàãàåò âíåäðåíèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà

â ñòàíäàðòû êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè [3]

â öåëÿõ ñíèæåíèÿ êîððóïöèîííûõ ðèñêîâ è ðèñêîâ

îõðàíÿåìûõ öåííîñòåé, ïîâûøåíèÿ ðîñòà ýêîíîìè-

êè, áîëüøåé ïðîçðà÷íîñòè è ïîäîò÷åòíîñòè ãîñóäàð-

ñòâåííîãî ðåãóëèðîâàíèÿ.

Â îò÷åòå Ñîâåòà Åâðîïû [4] óñòàíîâëåíî, ÷òî çàêî-

íîäàòåëüñòâî ëþáîé ñòðàíû äîëæíî çàùèùàòü ïðàâà

è áåçîïàñíîñòü ïîòðåáèòåëåé è ãðàæäàí è ãàðàíòè-

© Êîðîáêî Â. Á., Ãëóõîâåíêî Þ. Ì., Îâ÷èíñêèé À. Ñ., Ãóðëåâ È. Â., 2018
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ðîâàòü ïðåäîñòàâëåíèå òîâàðîâ è óñëóã ñîðàçìåðíî

îáùåñòâåííûì èíòåðåñàì, à òàêæå îïðåäåëåí îñ-

íîâíîé èíñòðóìåíò çàêîíîäàòåëüíîãî îáåñïå÷åíèÿ

ýòîãî ïîëîæåíèÿ — ïðîâåðêè è êîíòðîëü çà ýêîíî-

ìè÷åñêîé äåÿòåëüíîñòüþ ïðîèçâîäèòåëåé òîâàðîâ

è óñëóã. Íà ïðèìåðå Ôðàíöèè, Èòàëèè è Ãåðìàíèè

â [4] ïðîäåìîíñòðèðîâàíî, ÷òî ãëàâíîé ñîâðåìåí-

íîé ïðîáëåìîé êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè

ÿâëÿåòñÿ äóáëèðîâàíèå ñôåð êîìïåòåíòíîñòè, ÷òî

íåãàòèâíûì îáðàçîì âëèÿåò íà ãîñóäàðñòâåííûå ðàñ-

õîäû è ðàñõîäû ïðåäïðèÿòèé. Â [4] òàêæå óêàçàíî,

÷òî â îòäåëüíûõ ñòðàíàõ (Íèäåðëàíäû, Âåëèêîáðè-

òàíèÿ) óñïåøíî ðåàëèçóþòñÿ ïðîãðàììû ïî êîíñî-

ëèäàöèè ðàçäåëåííîé êîíòðîëüíî-íàäçîðíîé äåÿ-

òåëüíîñòè, êîòîðûå óæå ïðèâåëè ê ðàäèêàëüíîìó

(áîëåå ÷åì â 2 ðàçà) ñîêðàùåíèþ êîëè÷åñòâà êîíò-

ðîëüíî-íàäçîðíûõ îðãàíîâ.

Äëÿ Ðîññèéñêîé Ôåäåðàöèè ïðàêòèêà, àíàëèçèðó-

åìàÿ â îò÷åòå Ñîâåòà Åâðîïû [4], áîëåå ÷åì àêòóàëü-

íà: íà íà÷àëî 2018 ã., ïî îöåíêàì äîêëàäà [5], â Ðîñ-

ñèéñêîé Ôåäåðàöèè íàñ÷èòûâàåòñÿ áîëåå 750 âèäîâ

êîíòðîëüíî-íàäçîðíîé è ðàçðåøèòåëüíîé äåÿòåëü-

íîñòè è áîëåå 2 ìëí. ïðîâåðÿåìûõ òðåáîâàíèé.

Ïðàêòè÷åñêè àäìèíèñòðàòèâíàÿ ðåôîðìà â îá-

ëàñòè êîíòðîëüíî-íàäçîðíîé è ðàçðåøèòåëüíîé äå-

ÿòåëüíîñòè ðåàëèçóåòñÿ â ðàìêàõ ñðàçó äâóõ ïðî-

ãðàìì: “Ïëàíà ìåðîïðèÿòèé (“Äîðîæíàÿ êàðòà”) ïî

ñîâåðøåíñòâîâàíèþ êîíòðîëüíî-íàäçîðíîé äåÿòåëü-

íîñòè â Ðîññèéñêîé Ôåäåðàöèè íà 2016–2017 ãîäû”

(äàëåå — Äîðîæíàÿ êàðòà) [6] è ïðèîðèòåòíîé ïðî-

ãðàììû “Ðåôîðìà êîíòðîëüíîé è íàäçîðíîé äåÿ-

òåëüíîñòè” (äàëåå — Ïðèîðèòåòíàÿ ïðîãðàììà) [7].

Äâà ýòèõ äîêóìåíòà âî ìíîãîì äóáëèðóþò äðóã

äðóãà, ÷òî ñîçäàåò ïðåäïîñûëêè äëÿ ïðîòèâîðå÷èé

è êîëëèçèé.

Èçó÷åíèå ôîðìàëüíûõ èòîãîâ ýòàïà 2016–2017 ãã.

ðåôîðìû êîíòðîëüíî-íàäçîðíîé è ðàçðåøèòåëüíîé

äåÿòåëüíîñòè (â öåëîì) è â îáëàñòè ïîæàðíîé áåç-

îïàñíîñòè (â ÷àñòíîñòè) ñ ïîçèöèè ôàêòè÷åñêèõ èç-

ìåíåíèé îðãàíèçàöèè (îñóùåñòâëåíèÿ) êîíòðîëüíî-

íàäçîðíîé äåÿòåëüíîñòè ïîêàçàëî íàëè÷èå ìåòîäî-

ëîãè÷åñêîé ïðîáëåìû:

� â òàáë. 1.1 àíàëèòè÷åñêîãî äîêëàäà 2017 ã. [8] çà-

ôèêñèðîâàí ôàêò òîãî, ÷òî ðåàëèçîâàííûå â 2016

è 2017 ãã. ìåðîïðèÿòèÿ ïî àêòóàëèçàöèè îáÿçà-

òåëüíûõ òðåáîâàíèé è âíåäðåíèþ ðèñê-îðèåí-

òèðîâàííîãî ïîäõîäà íå äàëè êîíå÷íîãî ïîëîæè-

òåëüíîãî ðåçóëüòàòà, ò. å. íå ïðèâåëè ê îòêàçó îò

ïðåæíåé (ïàëî÷íîé, íåäèôôåðåíöèðîâàííîé, íå-

ýôôåêòèâíîé è íåðåçóëüòàòèâíîé) ìîäåëè êîíò-

ðîëüíî-íàäçîðíîé äåÿòåëüíîñòè;

� ïîëîæåíèÿ ïï. 33 è 36 ðàçä. “Ïåðå÷åíü ìåðîïðè-

ÿòèé, ïîäëåæàùèõ ðåàëèçàöèè” Äîðîæíîé êàð-

òû [4] (“Ðàçðàáîòêà ïðåäëîæåíèé ïî óñòàíîâëå-

íèþ ïîðÿäêà ñîñòàâëåíèÿ ïåðå÷íÿ îáÿçàòåëüíûõ

òðåáîâàíèé, â òîì ÷èñëå ïî èñêëþ÷åíèþ óñòà-

ðåâøèõ, äóáëèðóþùèõ è èçáûòî÷íûõ îáÿçàòåëü-

íûõ òðåáîâàíèé” è “Ïîäãîòîâêà ïðåäëîæåíèé

ïî óñòðàíåíèþ óñòàðåâøèõ, èçáûòî÷íûõ è äóá-

ëèðóþùèõ îáÿçàòåëüíûõ òðåáîâàíèé â ñôåðå

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè”), ïî ñóòè,

íå áûëè ðåàëèçîâàíû, ÷òî êîñâåííî ïîäòâåðæ-

äàåòñÿ íåóäîâëåòâîðèòåëüíîé îöåíêîé îáùèõ

èòîãîâ ðåôîðìû ïåðèîäà 2016–2017 ãã. [8, ñì.

òàáë. 1.1]. Îòñóòñòâèå íîðìàòèâíî óñòàíîâëåí-

íîãî ïîðÿäêà ñîñòàâëåíèÿ ïåðå÷íåé îáÿçàòåëü-

íûõ òðåáîâàíèé (êðèòåðèåâ îòáîðà îáÿçàòåëüíûõ

òðåáîâàíèé) ïîçâîëèëî ñîñòàâèòü ñïèñêè îáÿçà-

òåëüíûõ òðåáîâàíèé íå â öåëÿõ ïðîâåäåíèÿ àä-

ìèíèñòðàòèâíîé ðåôîðìû (óòî÷íåíèÿ ïðåäìåòà

ïðîâåðêè, ïîâûøåíèÿ óðîâíÿ çàùèòû îõðàíÿ-

åìûõ öåííîñòåé è ñíèæåíèÿ àäìèíèñòðàòèâíîãî

äàâëåíèÿ íà áèçíåñ), à â öåëÿõ îáåñïå÷åíèÿ ïðå-

åìñòâåííîñòè ñîáñòâåííîé êîíòðîëüíî-íàäçîð-

íîé äåÿòåëüíîñòè. Ýòî ïðèâåëî, ïî ñóòè, ê èìè-

òàöèè äåÿòåëüíîñòè ïî óñòðàíåíèþ óñòàðåâøèõ,

èçáûòî÷íûõ è äóáëèðóþùèõ îáÿçàòåëüíûõ òðå-

áîâàíèé.

Â ìàðòå 2018 ã. ÷ëåíàì ðàáî÷åé ãðóïïû ¹ 1 ïî

ðåôîðìèðîâàíèþ êîíòðîëüíî-íàäçîðíîé äåÿòåëüíî-

ñòè (ïðîìûøëåííàÿ è ïîæàðíàÿ áåçîïàñíîñòü) Ðîñ-

ñèéñêîãî ñîþçà ïðîìûøëåííèêîâ è ïðåäïðèíèìà-

òåëåé áûëî äàíî ïîðó÷åíèå ïðåäñòàâèòü ñâîè ïðåä-

ëîæåíèÿ ïî ïåðâîî÷åðåäíûì ìåðàì ñëåäóþùåãî

ýòàïà Ïðèîðèòåòíîé ïðîãðàììû [7] — ïðîåêòà

“Ñèñòåìàòèçàöèÿ, ñîêðàùåíèå êîëè÷åñòâà è àêòóà-

ëèçàöèÿ îáÿçàòåëüíûõ òðåáîâàíèé”.

Â ðàìêàõ èñïîëíåíèÿ äàííîãî ïîðó÷åíèÿ áûëî

ðàçðàáîòàíî ïðåäëîæåíèå ïî ïåðâîî÷åðåäíîé ìåðå —

âíåäðåíèþ ïðèìåíåíèÿ òðåáîâàíèé ïîæàðíîé áåç-

îïàñíîñòè íà îñíîâå ðèñê-îðèåíòèðîâàííîãî ïîä-

õîäà.

Ïðàêòè÷åñêàÿ ðåàëèçàöèÿ äàííîãî ïðåäëîæåíèÿ

áûëà îôîðìëåíà â âèäå ïðîåêòà “Ðàçðàáîòêà è ïðàê-

òè÷åñêîå âíåäðåíèå ìåòîäîëîãè÷åñêèõ è ìåòîäè÷å-

ñêèõ îñíîâ ïðèìåíåíèÿ òðåáîâàíèé ïîæàðíîé áåç-

îïàñíîñòè íà îñíîâå ðèñê-îðèåíòèðîâàííîãî ïîä-

õîäà” (äàëåå — Ïðîåêò) â ñîñòàâå Ïðèîðèòåòíîé

ïðîãðàììû [7].

Â îñíîâó äàííîé ðàçðàáîòêè áûëè ïîëîæåíû

íå èìåþùèå ìèðîâûõ àíàëîãîâ ðåçóëüòàòû ìíîãî-

ëåòíèõ íàó÷íî-ïðàêòè÷åñêèõ èññëåäîâàíèé Ó÷åáíî-

íàó÷íîãî êîìïëåêñà îðãàíèçàöèè íàäçîðíîé äåÿòåëü-

íîñòè Àêàäåìèè ÃÏÑ Ì×Ñ Ðîññèè, ïðîâîäèâøèõñÿ

ïîä ðóêîâîäñòâîì ä-ðà ôèëîñ. íàóê, ïðîô. Â. È. Êîç-

ëà÷êîâà, à òàêæå ìàòåðèàëû ïóáëè÷íûõ îáñóæäåíèé

ýòèõ ðåçóëüòàòîâ â êîíòåêñòå èõ ïðèìåíåíèÿ äëÿ ðå-

øåíèÿ ïðîáëåìíîé ñèòóàöèè â ñôåðå àäìèíèñòðè-

ðîâàíèÿ ïîæàðíîé áåçîïàñíîñòè, îðãàíèçîâàííûõ

Êîìèññèåé Äåëîâîé Ðîññèè ïî ïîæàðíîé áåçîïàñ-
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íîñòè, Êîìèòåòîì Äåëîâîé Ðîññèè ïî òåõíè÷åñêî-

ìó ðåãóëèðîâàíèþ è ïðîìûøëåííîé áåçîïàñíîñòè

è Êîìèòåòîì Äåëîâîé Ðîññèè ïî ðåãóëèðîâàíèþ

êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè â 2015–2017 ãã.

Â ðàìêàõ íàñòîÿùåé ðàáîòû ïðåäñòàâëåíî êðàò-

êîå èçëîæåíèå äàííîãî Ïðîåêòà.

Ñòðàòåãè÷åñêîé öåëüþ Ïðîåêòà ÿâëÿåòñÿ ïî-

âûøåíèå óðîâíÿ:

1) ïðàâîïîðÿäêà â ñôåðå îáåñïå÷åíèÿ ïîæàðíîé

áåçîïàñíîñòè — ñáàëàíñèðîâàííîñòè èíòåðåñîâ ëèö

– ó÷àñòíèêîâ îòíîøåíèé ïî ïðîòèâîïîæàðíîé çà-

ùèòå îáúåêòîâ íàöèîíàëüíîé ýêîíîìèêè;

2) çàùèòû îõðàíÿåìûõ öåííîñòåé â ñëó÷àå ïî-

æàðà;

3) òî÷íîñòè èçìåðåíèÿ óðîâíÿ îáåñïå÷åíèÿ ïî-

æàðíîé áåçîïàñíîñòè ïóòåì óñòàíîâëåíèÿ áîëåå ÷åò-

êîé, ÷åì â íàñòîÿùåå âðåìÿ, ïðè÷èííî-ñëåäñòâåííîé

ñâÿçè ìåæäó ïðîâåðÿåìîé äåÿòåëüíîñòüþ (è ñâÿçàí-

íûìè ñ ýòîé äåÿòåëüíîñòüþ çäàíèÿìè, ñîîðóæåíèÿ-

ìè, èíûìè ôèçè÷åñêèìè îáúåêòàìè) è òðåáîâàíèÿ-

ìè, ïðåäúÿâëÿåìûìè ïðè ïîæàðíîì íàäçîðå çà ýòîé

äåÿòåëüíîñòüþ.

Ïðàêòè÷åñêèå öåëåâûå ðåçóëüòàòû Ïðîåêòà:

1) ñíèæåíèå îáùåãî êîëè÷åñòâà ïðîâåðÿåìûõ

òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè;

2) ñíèæåíèå âðåìåííûõ çàòðàò áèçíåñà íà âû-

åçäíûå ïðîâåðêè;

3) ñíèæåíèå ìàòåðèàëüíûõ (ôèíàíñîâûõ) çàòðàò

áèçíåñà íà ðåàëèçàöèþ ìåð ïî îáÿçàòåëüíûì òðåáî-

âàíèÿì ïîæàðíîé áåçîïàñíîñòè äî ìèíèìàëüíî íå-

îáõîäèìîãî óðîâíÿ, îáîñíîâàííîãî îöåíêîé ïîæàð-

íîãî ðèñêà;

4) ïîâûøåíèå óðîâíÿ ïðîòèâîïîæàðíîé çàùèòû

ëþäåé;

5) ïîâûøåíèå óðîâíÿ ïðîòèâîïîæàðíîé çàùèòû

èìóùåñòâà;

6) îáåñïå÷åíèå èñïîëíåíèÿ êîíñòèòóöèîííîãî

ïðàâà ðèñêîâàòü ñîáñòâåííûì èìóùåñòâîì â ïðåä-

ïðèíèìàòåëüñêèõ öåëÿõ;

7) îáåñïå÷åíèå åäèíîîáðàçèÿ, âåðèôèêàöèè (ïðî-

âåðÿåìîñòè), îòêðûòîñòè è äîâåðèÿ ê ðåçóëüòàòàì

êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè â ñôåðå ïîæàð-

íîé áåçîïàñíîñòè;

8) îáåñïå÷åíèå óñëîâèé äëÿ øèðîêîãî âíåäðå-

íèÿ ñàìîñòîÿòåëüíîé ôîðìû êîíòðîëÿ — äåêëàðè-

ðîâàíèÿ ïîæàðíîé áåçîïàñíîñòè íà îñíîâå ðåçóëü-

òàòîâ îöåíêè ïîæàðíûõ ðèñêîâ;

9) îáåñïå÷åíèå ðåæèìà ïðîôèëàêòèêè ïðîâåðÿ-

åìûõ òðåáîâàíèé ÷åðåç èõ ïðîçðà÷íîñòü è ïðîöåäó-

ðû ñàìîäèàãíîñòèêè — äåêëàðèðîâàíèå ïîæàðíîé

áåçîïàñíîñòè;

10) îáåñïå÷åíèå êàïèòàëèçàöèè çàòðàò íà ìåðû

ïîæàðíîé áåçîïàñíîñòè;

11) ïîâûøåíèå îáîðà÷èâàåìîñòè ñðåäñòâ íà ïðî-

åêòèðîâàíèå è ñòðîèòåëüñòâî íîâûõ îáúåêòîâ;

12) îáåñïå÷åíèå óñëîâèé äëÿ ïðîñòîãî âíåäðå-

íèÿ íîâûõ ëîãèñòè÷åñêèõ è�èëè ôóíêöèîíàëüíûõ

óñòðîéñòâ áèçíåñ-ïðîåêòîâ, çäàíèé è ñîîðóæåíèé;

13) îáåñïå÷åíèå óñëîâèé äëÿ ïðîñòîãî âíåäðå-

íèÿ íîâûõ ìàòåðèàëîâ, òåõíèêè è òåõíîëîãèé â ïðî-

åêòèðîâàíèå è ñòðîèòåëüñòâî (â òîì ÷èñëå Building

Information Model (BIM) è èíôîðìàöèîííîå ìîäå-

ëèðîâàíèå);

14) âíåäðåíèå èííîâàöèîííûõ ïîäõîäîâ â ïðî-

öåññû îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè;

15) îáåñïå÷åíèå çàïðîñà ïî ïîäãîòîâêå êàäðîâ

âûñîêîé êâàëèôèêàöèè, ñïîñîáíûõ ðåøàòü íåñòàí-

äàðòíûå è óíèêàëüíûå çàäà÷è â ñôåðå îáåñïå÷åíèÿ

ïîæàðíîé áåçîïàñíîñòè.

Îáîñíîâàíèå Ïðîåêòà

1. Â òàáë. 1.4 àíàëèòè÷åñêîãî äîêëàäà 2015 ã. [5]

çàôèêñèðîâàíî íàëè÷èå ïîðÿäêà (ïðàâèë) äèôôå-

ðåíöèðîâàííîãî ïðåäúÿâëåíèÿ îáÿçàòåëüíûõ òðå-

áîâàíèé ïîæàðíûì íàäçîðîì â çàâèñèìîñòè îò ñòå-

ïåíè ïîæàðíîãî ðèñêà — ðèñêà ïðè÷èíåíèÿ âðåäà

îõðàíÿåìûì öåííîñòÿì.

Íà ïðàêòèêå ýòîò ïîðÿäîê (ïðàâèëî) íîðìàòèâíî

íå çàêðåïëåí â îáÿçàííîñòÿõ è ïîëíîìî÷èÿõ äîëæ-

íîñòíûõ ëèö ãîñóäàðñòâåííîãî ôåäåðàëüíîãî ïîæàð-

íîãî íàäçîðà è ïî ýòîé ïðè÷èíå, äàæå ïðè íàëè÷èè

ïðàâîâûõ çàêîíîäàòåëüíûõ îñíîâàíèé, êàê ïðàâèëî,

íå èñïîëüçóåòñÿ. Ýòîò ôàêò ñáèâ÷èâî, ïðîòèâîðå÷è-

âî è áåç ññûëîê íà Ôåäåðàëüíûé çàêîí “Î òåõíè÷å-

ñêîì ðåãóëèðîâàíèè” [9] îòðàæåí â ññûëêå “20” íà

ñ. 50 àíàëèòè÷åñêîãî äîêëàäà 2016 ã. [10].

2. Â òàáë. 1.1 àíàëèòè÷åñêîãî äîêëàäà 2017 ã. [8]

çàôèêñèðîâàí ôàêò, ÷òî ðåàëèçîâàííûå â 2016 è

2017 ãã. ìåðîïðèÿòèÿ ïî ñîâåðøåíñòâîâàíèþ îáÿçà-

òåëüíûõ òðåáîâàíèé è ïðèìåíåíèþ ðèñê-îðèåíòè-

ðîâàííîãî ïîäõîäà íå äàëè ïîëîæèòåëüíîãî êîíå÷-

íîãî ðåçóëüòàòà, ÷òî òðåáóåò âíåñåíèÿ â Ïðèîðè-

òåòíóþ ïðîãðàììó [7] òàêèõ èçìåíåíèé, êîòîðûå

ïðèâåäóò ê ïîëîæèòåëüíîìó ïðàêòè÷åñêîìó ðåçóëü-

òàòó.

3. Ïðèîðèòåòíàÿ ïðîãðàììà [7] ïðåäóñìàòðèâà-

åò âíåäðåíèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà äëÿ

ñîñòàâëåíèÿ ãðàôèêîâ (ïåðèîäè÷íîñòè) ïëàíîâûõ

ïðîâåðîê, ÷òî ÿâëÿåòñÿ âòîðîñòåïåííîé öåëüþ ýòîãî

èíñòðóìåíòà. Îñíîâíàÿ æå öåëü åãî âíåäðåíèÿ óêà-

çàíà â ÷. 1 ñò. 7 [5] — ïðèìåíåíèå îáÿçàòåëüíûõ òðå-

áîâàíèé íà îñíîâå îöåíîê ðèñêîâ ïðè÷èíåíèÿ âðåäà

îõðàíÿåìûì öåííîñòÿì.

4. Ïðèîðèòåòíîé ïðîãðàììîé [7] ïîñòàâëåíû ñëå-

äóþùèå çàäà÷è: óñòàíîâëåíèå èñ÷åðïûâàþùèõ ïå-

ðå÷íåé îáÿçàòåëüíûõ òðåáîâàíèé íà 2017 ã.; àêòóà-

ëèçàöèÿ îáÿçàòåëüíûõ òðåáîâàíèé ïî ïÿòè íàèáîëåå

ìàññîâûì âèäàì ïðåäïðèíèìàòåëüñêîé äåÿòåëüíî-

ñòè (ðîçíè÷íàÿ òîðãîâëÿ, îáùåñòâåííîå ïèòàíèå,

ïðîèçâîäñòâî ïðîäóêòîâ ïèòàíèÿ, îïåðàöèè ñ íåäâè-
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æèìûì èìóùåñòâîì è ïàññàæèðñêèå ïåðåâîçêè)

íà 2018 ã.; ðåàëèçàöèÿ ìåõàíèçìà ñèñòåìàòè÷åñêîé

îöåíêè ýôôåêòèâíîñòè îáÿçàòåëüíûõ òðåáîâàíèé

äëÿ îáåñïå÷åíèÿ ìèíèìèçàöèè ðèñêîâ è ïðåäîòâðà-

ùåíèÿ íåãàòèâíûõ ñîöèàëüíûõ èëè ýêîíîìè÷åñêèõ

ïîñëåäñòâèé íà 2018 ã.

Îäíàêî äëÿ ðåøåíèÿ óêàçàííûõ çàäà÷ íå óñòà-

íîâëåí êîíêðåòíûé è ìåòîäîëîãè÷åñêè àäåêâàòíûé

èíñòðóìåíò èëè ñïîñîá èõ ðåàëèçàöèè, ÷òî íå òîëüêî

ñîçäàåò èçáûòî÷íóþ äèñïîçèòèâíîñòü â âûáîðå èí-

ñòðóìåíòà, íî è íå ãàðàíòèðóåò ïîëó÷åíèÿ ïîëîæè-

òåëüíîãî êîíå÷íîãî ðåçóëüòàòà, à èìåííî: ïîâûøåíèÿ

óðîâíÿ ïðàâîïîðÿäêà, ïîâûøåíèÿ óðîâíÿ ïðîòèâî-

ïîæàðíîé çàùèòû îõðàíÿåìûõ öåííîñòåé, ïîâûøå-

íèÿ òî÷íîñòè èçìåðåíèÿ óðîâíÿ ïîæàðíîé áåçîïàñ-

íîñòè ïðîâåðÿåìûõ îáúåêòîâ.

Äëÿ ðåøåíèÿ óêàçàííûõ çàäà÷ ïðåäëàãàåòñÿ ïðè-

ìåíèòü íàèáîëåå ñîîòâåòñòâóþùèé äëÿ ýòèõ öåëåé

èíñòðóìåíò — ðèñê-îðèåíòèðîâàííûé ïîäõîä, ðå-

àëèçàöèÿ êîòîðîãî óæå ïðåäóñìîòðåíà Ïðèîðèòåò-

íîé ïðîãðàììîé [7] äëÿ îáîñíîâàíèÿ ïåðèîäè÷íî-

ñòè ïëàíîâûõ ïðîâåðîê, à íå äëÿ ïðèìåíåíèÿ òðåáî-

âàíèé ïîæàðíîé áåçîïàñíîñòè.

Âíåäðåíèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà â

ïðîöåäóðû ïðèìåíåíèÿ (ïðîâåðêè èñïîëíåíèÿ)

òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè ïîçâîëèò ñó-

ùåñòâåííûì îáðàçîì ïðîäâèíóòüñÿ â ðåàëèçàöèè

øåñòè íîðìàòèâíî óñòàíîâëåííûõ ïðèîðèòåòíûõ

íàïðàâëåíèé ðåôîðìû â ñôåðå ïîæàðíîé áåçîïàñ-

íîñòè, à èìåííî:

1) ðàñêðûòèå, ñèñòåìàòèçàöèÿ è àêòóàëèçàöèÿ

îáÿçàòåëüíûõ òðåáîâàíèé, ïîäëåæàùèõ ïðîâåðêå;

2) ïðèìåíåíèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà;

3) ðåãëàìåíòàöèÿ ìåðîïðèÿòèé ïî êîíòðîëþ

(ôîðìèðîâàíèå ïîëíîé íîðìàòèâíî-ïðàâîâîé áàçû

ïî âñåì âèäàì êîíòðîëÿ, ôèêñàöèÿ çàêðûòîãî èñ÷åð-

ïûâàþùåãî ïåðå÷íÿ âèäîâ ãîñóäàðñòâåííîãî êîíò-

ðîëÿ);

4) öåëåïîëàãàíèå (îöåíêà êîíå÷íîãî ðåçóëüòàòà:

îöåíêà ðåçóëüòàòèâíîñòè è ýôôåêòèâíîñòè) êîíò-

ðîëüíî-íàäçîðíîé äåÿòåëüíîñòè;

5) ãèáêîå íîðìèðîâàíèå (ïðèìåíåíèå àëüòåðíà-

òèâíûõ ñèñòåì íåãîñóäàðñòâåííîé îöåíêè ñîîòâåò-

ñòâèÿ);

6) ïðîôèëàêòè÷åñêèå ìåðîïðèÿòèÿ è êîíñóëüòè-

ðîâàíèå áèçíåñà.

Ðåàëèçàöèÿ Ïðîåêòà ïîçâîëèò:

� ðåçêî ïîâûñèòü íàäåæíîñòü äåÿòåëüíîñòè ïî îáåñ-

ïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè è êîíòðîëüíî-

íàäçîðíîé äåÿòåëüíîñòè ïî îáåñïå÷åíèþ ïîæàð-

íîé áåçîïàñíîñòè;

� ðåçêî ñîêðàòèòü êîëè÷åñòâî ïðåäúÿâëÿåìûõ îáÿ-

çàòåëüíûõ òðåáîâàíèé äëÿ êîíêðåòíîãî ïðîâåðÿ-

åìîãî îáúåêòà;

� ðåçêî ñîêðàòèòü çàòðàòû íà ìåðû ïîæàðíîé áåç-

îïàñíîñòè äî ìèíèìàëüíî íåîáõîäèìîãî óðîâíÿ,

îáîñíîâàííîãî îöåíêîé ïîæàðíîãî ðèñêà (ïî îöåí-

êàì Ìèíýêîíîìðàçâèòèÿ Ðîññèè — â 4–5 ðàç,

ïî îöåíêàì ñïåöèàëèñòîâ — â 5–7 ðàç);

� ðåçêî ñîêðàòèòü âðåìÿ íà ïðîâåäåíèå ïðîâåðêè;

� ðåçêî (íà äâà ïîðÿäêà) ñîêðàòèòü êîëè÷åñòâî âû-

åçäíûõ ïðîâåðîê (îñíîâíîå êîëè÷åñòâî ïëàíî-

âûõ ïðîâåðîê ñòàíóò êàìåðàëüíûìè, áåç âûåçäà

íà ïðîâåðÿåìûé îáúåêò; ñóòü òàêîé êîíòðîëüíî-

íàäçîðíîé äåÿòåëüíîñòè çàêëþ÷àåòñÿ â ïðîâåð-

êå äîêóìåíòîâ îáÿçàòåëüíîãî ïîäòâåðæäåíèÿ ñî-

îòâåòñòâèÿ: äåêëàðàöèé ñîîòâåòñòâèÿ îáÿçàòåëü-

íûì òðåáîâàíèÿì íà îáúåêò�äåÿòåëüíîñòü è�èëè

ñåðòèôèêàòîâ ñîîòâåòñòâèÿ îáÿçàòåëüíûõ òðå-

áîâàíèé íà îáúåêò�äåÿòåëüíîñòü);

� ðåçêî ñîêðàòèòü çàòðàòû áèçíåñà íà âûåçäíûå

ïðîâåðêè;

� ðåçêî ñîêðàòèòü êîëè÷åñòâî è âèäû ïîâòîðíûõ

ïðîâåðîê (ïðîâåðîê ïðåäïèñàíèé, ïîâòîðíûõ ýêñ-

ïåðòèç, ïðîâåðîê óñòðàíåíèÿ çàìå÷àíèé è ò. ï.);

� â ðàçû ñîêðàòèòü îáùåå âðåìÿ âñåõ âèäîâ ñîãëà-

ñîâàíèÿ èíâåñòèöèîííûõ ïðîåêòîâ (âûáîð ïëî-

ùàäêè, ýêñïåðòèçà ïðîåêòíîé äîêóìåíòàöèè, ïî-

ëó÷åíèå ðàçðåøåíèÿ íà ñòðîèòåëüñòâî è ò. ï.);

� â ðàçû ñîêðàòèòü âðåìÿ íà âñå âèäû ðàçðåøåíèé

íà ââîä â ýêñïëóàòàöèþ çàâåðøåííûõ ñòðîèòåëü-

ñòâîì èíâåñòèöèîííûõ ïðîåêòîâ (çàêëþ÷åíèÿ,

ñîãëàñîâàíèÿ è ò. ï.);

� ðåçêî ïîâûñèòü êà÷åñòâî ïðåäúÿâëÿåìûõ òðåáîâà-

íèé â îòíîøåíèè îõðàíÿåìûõ öåííîñòåé â ñâÿçè

ñ óñòàíîâëåíèåì ïðè÷èííî-ñëåäñòâåííîé ñâÿçè

ìåæäó êàæäûì ïðåäúÿâëÿåìûì òðåáîâàíèåì è

ïðîâåðÿåìûì îáúåêòîì�äåÿòåëüíîñòüþ íà îñíî-

âå îöåíêè ïîæàðíûõ ðèñêîâ;

� ðåçêî ïîâûñèòü ïîêàçàòåëè ýôôåêòèâíîñòè è ðå-

çóëüòàòèâíîñòè êîíòðîëüíî-íàäçîðíîé äåÿòåëü-

íîñòè â ñôåðå ïîæàðíîé áåçîïàñíîñòè;

� ðåçêî ïîâûñèòü îòâåòñòâåííîñòü ïðîâåðÿþùèõ

è ïðîâåðÿåìûõ â ñâÿçè ñ ïåðåíîñîì áðåìåíè íàä-

ëåæàùåãî îïðåäåëåíèÿ òî÷íîãî ïåðå÷íÿ ïðåäú-

ÿâëÿåìûõ îáÿçàòåëüíûõ òðåáîâàíèé íà ïðîâå-

ðÿìûõ è ïðàêòè÷åñêèì èñêëþ÷åíèåì ãèïîòåòè-

÷åñêîé âîçìîæíîñòè ïðåäúÿâëåíèÿ èçáûòî÷íûõ

òðåáîâàíèé;

� ðåçêî ïîâûñèòü ãèáêîñòü ïðåäúÿâëÿåìûõ òðåáî-

âàíèé â ñîîòâåòñòâèè ñ äèíàìèêîé ôóíêöèîíàëü-

íîãî è ëîãèñòè÷åñêîãî óñòðîéñòâà ïðîâåðÿåìûõ

îáúåêòîâ è äèíàìèêîé èíòåðåñîâ ïðîâåðÿåìûõ

ñóáúåêòîâ;

� ðåçêî ïîâûñèòü çàèíòåðåñîâàííîñòü ïðîâåðÿþùèõ

è ïðîâåðÿåìûõ â ïðèâëå÷åíèè âûñîêîêâàëèôè-

öèðîâàííûõ ñïåöèàëèñòîâ;
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� ïåðåâåñòè îñíîâíóþ ÷àñòü êîíòðîëüíî-íàäçîð-

íîé äåÿòåëüíîñòè â êîíñóëüòèðîâàíèå è ïðîôè-

ëàêòèêó îáÿçàòåëüíûõ òðåáîâàíèé;

� ïðèâåñòè âñå ñóùåñòâóþùèå “ïîæàðíûå íàäçî-

ðû” (îäèí ïðèðîäíûé — ãîñóäàðñòâåííûé ïî-

æàðíûé íàäçîð è áîëåå 28 ëîãèñòè÷åñêèõ êîíò-

ðîëüíî-íàäçîðíûõ îðãàíîâ, èñïîëüçóþùèõ òðå-

áîâàíèÿ ïîæàðíîé áåçîïàñíîñòè â îñíîâå ñâîåé

äåÿòåëüíîñòè, òàêèå êàê ýêñïåðòèçà ïðîåêòíîé

äîêóìåíòàöèè, ãîñóäàðñòâåííûé ñòðîèòåëüíûé

íàäçîð, Ðîñòåõíàäçîð è äð.), âñå ñóùåñòâóþùèå

íîðìàòèâíûå áàçû ïîæàðíîé áåçîïàñíîñòè (áî-

ëåå 20, ñîçäàííûõ ðàçíûìè “ïîæàðíûìè” íàä-

çîðàìè) è ëþáûå âíîâü ïîÿâèâøèåñÿ “ïîæàðíûå

íàäçîðû” è èõ íîðìàòèâíûå áàçû ê åäèíîìó çíà-

ìåíàòåëþ — îáåñïå÷èòü åäèíñòâî ïðàâîïðèìå-

íåíèÿ âñåõ ñóùåñòâóþùèõ è âíîâü ðàçðàáàòû-

âàåìûõ òðåáîâàíèé, ñèñòåì òðåáîâàíèé è íîð-

ìàòèâíûõ áàç â ñôåðå îáåñïå÷åíèÿ ïîæàðíîé

áåçîïàñíîñòè;

� ñôîðìèðîâàòü åäèíûé ïðîôåññèîíàëüíûé ñòàí-

äàðò êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè â ñôå-

ðå ïîæàðíîé áåçîïàñíîñòè (ïîêà Ì×Ñ Ðîññèè,

Ìèíñòðîé Ðîññèè è äð. ðàçðàáàòûâàþò ñîáñòâåí-

íûå, îòëè÷àþùèåñÿ äðóã îò äðóãà, ïðîôåññèî-

íàëüíûå ñòàíäàðòû äåÿòåëüíîñòè â ñôåðå îáåñ-

ïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè è ïðîèçâîäñòâà

êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè ïî ïðîâåð-

êå òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè);

� ñîêðàòèòü êîëè÷åñòâî ïðîâåðÿþùèõ, ïîâûñèòü

èõ êâàëèôèêàöèþ, ïîâûñèòü óðîâåíü èõ çàðà-

áîòíîé ïëàòû, ïîâûñèòü óðîâåíü ïðîçðà÷íîñòè

è ïðîâåðÿåìîñòè èõ äåÿòåëüíîñòè, à òàêæå óðî-

âåíü äîâåðèÿ ê êîíòðîëüíî-íàäçîðíîé äåÿòåëü-

íîñòè;

� ðåçêî ïîâûñèòü ýôôåêòèâíîñòü è ðåçóëüòàòèâ-

íîñòü ïðèîðèòåòíîé ïðîãðàììû â ÷àñòè ãîñó-

äàðñòâåííîãî ïîæàðíîãî íàäçîðà;

� ïîâûñèòü óðîâåíü ïðîòèâîïîæàðíîé çàùèòû

èìóùåñòâà;

� îáåñïå÷èòü ïîâûøåíèå êàïèòàëèçàöèè çàòðàò íà

ìåðû ïîæàðíîé áåçîïàñíîñòè;

� ñîêðàòèòü âîçìîæíîñòè èñïîëüçîâàíèÿ ìåð ïî-

æàðíîé áåçîïàñíîñòè â öåëÿõ íåäîáðîñîâåñò-

íîé êîíêóðåíöèè;

� ïîâûñèòü ëèêâèäíîñòü îáúåêòîâûõ ñðåäñòâ, çà-

òðà÷åííûõ íà ìåðû ïîæàðíîé áåçîïàñíîñòè;

� ïîâûñèòü îáîðà÷èâàåìîñòü ñðåäñòâ íà ïðîåêòè-

ðîâàíèå è ñòðîèòåëüñòâî íîâûõ îáúåêòîâ;

� îáåñïå÷èòü èñïîëíåíèå êîíñòèòóöèîííîãî ïðà-

âà ðèñêîâàòü èìóùåñòâîì (â òîì ÷èñëå â ïðåä-

ïðèíèìàòåëüñêèõ öåëÿõ), êîòîðûì ñîáñòâåííèê

èìååò ïðàâî ðèñêîâàòü;

� ñîçäàòü óñëîâèÿ äëÿ ïðîñòîãî âíåäðåíèÿ íîâûõ

ëîãèñòè÷åñêèõ è�èëè ôóíêöèîíàëüíûõ óñòðîéñòâ

áèçíåñ-ïðîåêòîâ, çäàíèé è ñîîðóæåíèé, íîâûõ

ìàòåðèàëîâ, òåõíèêè è òåõíîëîãèé â ïðîåêòèðî-

âàíèå è ñòðîèòåëüñòâî (â òîì ÷èñëå BIM è èí-

ôîðìàöèîííîå ìîäåëèðîâàíèå);

� ïîâûñèòü êà÷åñòâî äîçíàíèé ïî äåëàì î ïîæàðàõ,

÷òî â ðàçû ñîêðàòèò êîëè÷åñòâî àäìèíèñòðàòèâ-

íûõ è ñóäåáíûõ ðàçáèðàòåëüñòâ è îáåñïå÷èò óñëî-

âèÿ äëÿ ïðåäóïðåæäåíèÿ èñïîëüçîâàíèÿ ïîæàðà

(ïîäæîãà) â íåäîáðîñîâåñòíûõ öåëÿõ (ñîêðûòèÿ,

ïîëó÷åíèÿ ñòðàõîâîé âûïëàòû è ò. ï.).

5. Âíåäðåíèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà â

ìåõàíèçìû ïðîâåðêè, îöåíêè ýôôåêòèâíîñòè è àê-

òóàëèçàöèè ïðîâåðÿåìûõ îáÿçàòåëüíûõ òðåáîâàíèé

îñíîâàíî íà îòáîðå ëó÷øèõ ïðàâîïðèìåíèòåëüíûõ

ïðàêòèê.

Çàäà÷à ðàçðàáîòêè ðèñê-îðèåíòèðîâàííîãî ïîä-

õîäà ê ïðèìåíåíèþ îáÿçàòåëüíûõ òðåáîâàíèé ïî-

æàðíîé áåçîïàñíîñòè áûëà ïîñòàâëåíà âûñøèì ðó-

êîâîäñòâîì ñòðàíû ïðè ïîäãîòîâêå ê Îëèìïèàäå-80

è ïîäòâåðæäåíà â 1993 ã. ðóêîâîäñòâîì Ãîñóäàðñò-

âåííîãî ïîæàðíîãî íàäçîðà ÌÂÄ ÐÔ. Ðåøåíèå äàí-

íîé çàäà÷è áûëî ïîðó÷åíî Âûñøåé èíæåíåðíîé ïî-

æàðíî-òåõíè÷åñêîé øêîëå ÌÂÄ ÑÑÑÐ (ÐÔ) (ñåé÷àñ

Àêàäåìèÿ ÃÏÑ Ì×Ñ Ðîññèè). Ïî äàííîé òåìå èìå-

þòñÿ òåîðåòè÷åñêèå è ïðàêòè÷åñêèå íàðàáîòêè âû-

ñîêîãî óðîâíÿ, âêëþ÷àÿ îáðàçîâàòåëüíûå ïðîãðàììû,

â òîì ÷èñëå ïðîãðàììû ïîâûøåíèÿ êâàëèôèêàöèè

ðóêîâîäèòåëåé è èñïîëíèòåëåé ãîñóäàðñòâåííîãî

ïîæàðíîãî íàäçîðà [11].

6. Âûñîêàÿ äèàãíîñòè÷åñêàÿ ýôôåêòèâíîñòü

ðèñê-îðèåíòèðîâàííîãî ïîäõîäà áûëà ïðîäåìîíñò-

ðèðîâàíà ïðè åãî âíåäðåíèè â ñîñòàâëåíèå ãðàôè-

êîâ (ïåðèîäè÷íîñòè) ïëàíîâûõ ïðîâåðîê èñõîäÿ èç

êëàññà ïîæàðíîé îïàñíîñòè ïðîâåðÿåìîãî îáúåêòà.

Òàê, ïî ïîðó÷åíèþ îðãàíîâ ïðîêóðàòóðû Êîìèññèåé

Äåëîâîé Ðîññèè ïî ïîæàðíîé áåçîïàñíîñòè áûë

îñóùåñòâëåí ìîíèòîðèíã ïðàâîïðèìåíåíèÿ ïîñòà-

íîâëåíèÿ Ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè îò

17.08.2016 ¹ 806, ðåàëèçóþùåãî ýòó çàäà÷ó äëÿ

êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè â ñôåðå ïîæàð-

íîé áåçîïàñíîñòè. Ðåçóëüòàòû ýòîãî ìîíèòîðèíãà

ïîêàçàëè, ÷òî â ãîðîäàõ ôåäåðàëüíîãî ïîä÷èíåíèÿ

Ìîñêâà è Ñàíêò-Ïåòåðáóðã âñå îáúåêòû ñîöèàëüíî-

êóëüòóðíî-áûòîâîãî íàçíà÷åíèÿ (íàèáîëåå âàæíûå

äëÿ ïîâñåäíåâíîé æèçíåäåÿòåëüíîñòè ãðàæäàí, òà-

êèå êàê ÿñëè, äåòñêèå ñàäû, ïîëèêëèíèêè, áîëüíèöû,

øêîëû, âóçû, òåàòðû, êèíîòåàòðû, õðàìû, ìàãàçèíû è

êàôå) áûëè îòíåñåíû ê äâóì ñàìûì âûñîêèì ãðóï-

ïàì ïîæàðíîãî ðèñêà, äëÿ êîòîðûõ ïðåäóñìàòðèâà-

åòñÿ ñàìàÿ âûñîêàÿ ïåðèîäè÷íîñòü ïðîâåðîê. Ïðè

ýòîì ïî äàííûì îôèöèàëüíîé ñòàòèñòèêè (ÂÍÈÈÏÎ

Ì×Ñ Ðîññèè çà 2015 ã. [12]) íà âñå îáúåêòû ñîöêóëü-

áûòà ïðèõîäèòñÿ íå áîëåå 2,5 % ïîæàðîâ (ðèñêîâ ïî

èìóùåñòâó) è íå áîëåå 0,7 % ãèáåëè ëþäåé íà ïî-

æàðàõ. Òàêèì îáðàçîì, âíåäðåíèå ðèñê-îðèåíòèðî-
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âàííîãî ïîäõîäà ïîçâîëèëî âûÿâèòü ñðàçó äâà ïàðà-

äîêñà:

� ïîæàðíûõ ðèñêîâ äëÿ îõðàíÿåìûõ öåííîñòåé íåò,

à âûñîêàÿ ïåðèîäè÷íîñòü ïðîâåðîê ñîõðàíåíà;

� çðåëîñòü ïðîâåðÿåìûõ òðåáîâàíèé (êðèòåðèåâ è

êëàññîâ ïîæàðíûõ ðèñêîâ), à çíà÷èò, è ñàìà êîíò-

ðîëüíî-íàäçîðíàÿ äåÿòåëüíîñòü â ñôåðå ïîæàð-

íîé áåçîïàñíîñòè íàõîäÿòñÿ íà ñàìîì íèçêîì

óðîâíå (íóëåâîì èëè óñëîâíîì ïî øêàëå îò 1 äî 4

ñîãëàñíî àíàëèòè÷åñêîìó äîêëàäó 2015 ã. [5]),

÷òî íå ñîãëàñóåòñÿ ñ âûâîäàìè î áîëåå âûñîêîì

óðîâíå çðåëîñòè êîíòðîëüíî-íàäçîðíîé äåÿòåëü-

íîñòè â ñôåðå ïîæàðíîé áåçîïàñíîñòè, îòðàæåí-

íûìè â òàáë. 1.4 àíàëèòè÷åñêîãî äîêëàäà 2015 ã.

[5] è òàáë. 1.3 àíàëèòè÷åñêîãî äîêëàäà 2017 ã. [8].

7. Ñôåðà îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè

âêëþ÷åíà â ïåðå÷åíü âèäîâ êîíòðîëüíî-íàäçîðíîé

äåÿòåëüíîñòè Ïðèîðèòåòíîé ïðîãðàììû [7].

Â îáëàñòè íîðìèðîâàíèÿ ïîæàðíîé áåçîïàñíî-

ñòè è îöåíêè ñîîòâåòñòâèÿ òðåáîâàíèÿì ïîæàðíîé

áåçîïàñíîñòè ñëîæèëàñü ñèòóàöèÿ, â êîòîðîé âðåä

îò êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè ïðåâûøàåò

ïîëüçó.

Ïðîáëåìû ëèäåðñòâà ïîæàðíîãî íàäçîðà ïî êî-

ëè÷åñòâó ïðîâåðîê, îáîçíà÷åííûå â äîêëàäå ðàáî-

÷åãî öåíòðà ýêîíîìè÷åñêèõ ðåôîðì ïðè Ïðàâèòåëü-

ñòâå ÐÔ “Ê ïðîáëåìå äåðåãóëèðîâàíèÿ Ðîññèéñêîé

ýêîíîìèêè” (2000 ã.) [13], è ëèäåðñòâà ñðåäè âñåõ

âèäîâ íàäçîðà, ñîçäàþùèõ íàèáîëüøèå òðóäíîñòè

äëÿ âåäåíèÿ áèçíåñà, îáîçíà÷åííûå â àíàëèòè÷åñêîì

äîêëàäå 2012 ã. [14], ïîêà óäàåòñÿ ðåøàòü ÷åðåç ìî-

ðàòîðèé íà ïðîâåðêè ÷àñòè áèçíåñà è ìîðàòîðèé íà

ïðîâåðêè (3 ãîäà) íà âíîâü ïîñòðîåííûå îáúåêòû.

Ñîãëàñíî ýêîíîìè÷åñêîé îöåíêå èçáûòî÷íîé æåñò-

êîñòè òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè, äàííîé

Ìèíýêîíîìðàçâèòèÿ Ðîññèè (2011 ã.), ìèíèìàëüíî

íåîáõîäèìûé äëÿ ýêîíîìèêè óðîâåíü ïðîòèâîïî-

æàðíîé çàùèòû ïðåâûøåí â 4–5 ðàçà.

Â ñîîòâåòñòâèè ñ ñîöèàëüíîé îöåíêîé íåòî÷íî-

ñòè òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè ïî çàùèòå

îõðàíÿåìûõ öåííîñòåé, äàííîé Ìåæäóíàðîäíîé àñ-

ñîöèàöèåé ïðîòèâîïîæàðíûõ è ñïàñàòåëüíûõ ñëóæá

— ÊÒÈÔ (CTIF), Ðîññèÿ ÿâëÿåòñÿ ìèðîâûì ëèäå-

ðîì ïî ÷èñëó ïîãèáøèõ íà ïîæàðàõ: íà íåå ïðèõî-

äèòñÿ 50 % îò âñåõ ïîãèáøèõ íà ïîæàðå â ìèðå,

ó÷èòûâàåìûõ ÊÒÈÔ [15].

Ê íàñòîÿùåìó âðåìåíè ñóòü êîíòðîëüíî-íàäçîð-

íîé äåÿòåëüíîñòè â ñôåðå ïîæàðíîé áåçîïàñíîñòè

ïîêà íå ïîìåíÿëàñü (çàäà÷à óñòðàíåíèÿ èçáûòî÷íîé

æåñòêîñòè è îáåñïå÷åíèÿ àêòóàëüíîñòè è ïðîçðà÷-

íîñòè ïðîâåðÿåìûõ òðåáîâàíèé ïóòåì óñòàíîâëå-

íèÿ æåñòêîé ïðè÷èííî-ñëåäñòâåííîé ñâÿçè ñ îõðà-

íÿåìûìè öåííîñòÿìè ïîêà íå ðåøåíà), à ïðåäëî-

æåíèÿ ïî ââåäåíèþ òîòàëüíîãî êîíòðîëÿ (íàäçîðà)

(íà îñíîâå öèôðîâûõ, ôîòî-, âèäåî-, ìóëüòèìåäèà-

òåõíîëîãèé) è ñíÿòèþ ìîðàòîðèåâ íà âûåçäíûå ïðî-

âåðêè óæå ïîñòóïàþò.

Äëÿ ðåøåíèÿ çàäà÷è ðåôîðìû êîíòðîëüíî-íàä-

çîðíîé äåÿòåëüíîñòè ïî ñóùåñòâó è óäîâëåòâîðåíèÿ

ïðåäëîæåíèé ïî ñíÿòèþ ìîðàòîðèåâ íà ïðîâåðêè

íåîáõîäèìî âíåñòè èçìåíåíèÿ â õàðàêòåð êîíòðîëü-

íî-íàäçîðíîé äåÿòåëüíîñòè, ñâÿçàâ åå íàïðÿìóþ ñ

îõðàíÿåìûìè öåííîñòÿìè. Óñòàíîâëåíèå òàêîé ñâÿçè

ïîëó÷èëî íàçâàíèå “ðèñê-îðèåíòèðîâàííûé ïîäõîä”.

Íàèáîëåå ýôôåêòèâíûé ñïîñîá âíåäðåíèÿ ðèñê-

îðèåíòèðîâàííîãî ïîäõîäà â êîíòðîëüíî-íàäçîð-

íóþ äåÿòåëüíîñòü — âíåäðåíèå â ïðîâåðÿåìûå òðå-

áîâàíèÿ: ñíà÷àëà îöåíêà ðèñêîâ ïðè÷èíåíèÿ âðåäà

îõðàíÿåìûì öåííîñòÿì, çàòåì ïîäáîð òðåáîâàíèé,

ñîðàçìåðíûõ ðèñêàì ïðè÷èíåíèÿ âðåäà îõðàíÿåìûì

öåííîñòÿì. Òàêîå âíåäðåíèå ðèñê-îðèåíòèðîâàííî-

ãî ïîäõîäà ïîçâîëèò ñóùåñòâåííûì îáðàçîì ïîâû-

ñèòü óðîâåíü çàùèòû îõðàíÿåìûõ öåííîñòåé, ïðåæ-

äå âñåãî æèçíè è çäîðîâüÿ ëþäåé, à òàêæå óðîâåíü

çàùèòû èìóùåñòâà ñîáñòâåííèêà, êîòîðûì îí èìååò

ïðàâî ðèñêîâàòü, ñ îäíîâðåìåííûì ñíèæåíèåì àä-

ìèíèñòðàòèâíîãî äàâëåíèÿ íà íåãî.

8. Îïèñàííûå ïðîáëåìíûå ñèòóàöèè äàííîãî

Ïðîåêòà è ïóòè èõ ðåøåíèÿ íåîäíîêðàòíî îáñóæäà-

ëèñü â Êîìèññèè Äåëîâîé Ðîññèè ïî ïîæàðíîé áåç-

îïàñíîñòè, Êîìèòåòå Äåëîâîé Ðîññèè ïî òåõíè÷å-

ñêîìó ðåãóëèðîâàíèþ è ïðîìûøëåííîé áåçîïàñíî-

ñòè, Êîìèòåòå Äåëîâîé Ðîññèè ïî ðåãóëèðîâàíèþ

êîíòðîëüíî-íàäçîðíîé äåÿòåëüíîñòè ñ ó÷àñòèåì

ýêñïåðòîâ Ì×Ñ Ðîññèè, Ìèíñòðîÿ Ðîññèè, Âûñøåé

øêîëû ýêîíîìèêè è äðóãèõ çàèíòåðåñîâàííûõ îð-

ãàíèçàöèé è áèçíåñà. Áèçíåñ ïîääåðæèâàë âíåäðå-

íèå ðèñê-îðèåíòèðîâàííîãî ïîäõîäà â ïðèìåíåíèå

òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè. Âîçðàæåíèÿ èñ-

õîäèëè îò ïðåäñòàâèòåëåé ôåäåðàëüíûõ îðãàíîâ èñ-

ïîëíèòåëüíîé âëàñòè è êîíòðîëüíî-íàäçîðíûõ îð-

ãàíîâ, êîòîðûå âûðàæàëè ñîìíåíèÿ â ðåàëèçóåìîñòè

(à íå â àäåêâàòíîñòè è öåëåñîîáðàçíîñòè) òàêîãî ðå-

øåíèÿ èç-çà îòñóòñòâèÿ íåîáõîäèìûõ àäìèíèñòðà-

òèâíûõ ïðîöåäóð è êàäðîâ, êîòîðûå ñìîãóò ðàáîòàòü

ïî ðèñê-òðåáîâàíèÿì.

9. Ðåøåíèå ïðîáëåìû ðàçðàáîòêè àäìèíèñòðà-

òèâíûõ ïðîöåäóð äëÿ âíåäðåíèÿ ðèñê-îðèåíòèðî-

âàííîãî ïîäõîäà â ïðèìåíåíèå òðåáîâàíèé ïîæàð-

íîé áåçîïàñíîñòè (äàëåå — ðèñê-òðåáîâàíèÿ ïîæàð-

íîé áåçîïàñíîñòè) ðåàëèçóåòñÿ äàííûì Ïðîåêòîì

ïðåæäå âñåãî ÷åðåç óòâåðæäåíèå “Ïðàâèë èäåíòè-

ôèêàöèè îáÿçàòåëüíûõ òðåáîâàíèé ïîæàðíîé áåç-

îïàñíîñòè” (äëÿ þðèñòîâ), âêëþ÷àÿ “Ïðàâèëà ïðè-

ìåíåíèÿ ëþáûõ òåõíè÷åñêèõ òðåáîâàíèé ïîæàðíîé

áåçîïàñíîñòè” (äëÿ èíæåíåðîâ).

10. Ïðîáëåìà ïîäãîòîâêè êàäðîâ ïîä ðèñê-òðå-

áîâàíèÿ ïîæàðíîé áåçîïàñíîñòè (ïðèìåíåíèå ëþ-

áûõ òåõíè÷åñêèõ òðåáîâàíèé ïîæàðíîé áåçîïàñíî-

ñòè ÷åðåç îöåíêó ñòåïåíè ðèñêà ïðè÷èíåíèÿ âðåäà
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îõðàíÿåìûì öåííîñòÿì, âêëþ÷àÿ ïðàâî ñîáñòâåí-

íèêà íà âûáîð âàðèàíòà ïðîòèâîïîæàðíîé çàùèòû

è ïðàâî îáåñïå÷èâàòü çàùèòó èìóùåñòâà, êîòîðûì

ñîáñòâåííèê èìååò ïðàâî ðèñêîâàòü, ïî ñâîåìó óñìîò-

ðåíèþ, íàïðèìåð ñòðàõîâàíèåì) èìååò ñëåäóþùèå

ðåøåíèÿ â ðàìêàõ íàñòîÿùåãî Ïðîåêòà:
� áîëåå 20 ëåò ïîäãîòîâêà êàäðîâ â âûñøèõ ó÷åá-

íûõ çàâåäåíèÿõ ïî ñïåöèàëüíîñòè “ïîæàðíàÿ

áåçîïàñíîñòü” âåäåòñÿ ñ ó÷åòîì ïðåäïîëàãàåìî-

ãî ïåðåõîäà íà ðèñê-òðåáîâàíèÿ ïîæàðíîé áåç-

îïàñíîñòè è ñ ïðåïîäàâàíèåì ñîîòâåòñòâóþùèõ

äèñöèïëèí;
� äåéñòâóþùèå ðóêîâîäèòåëè êîíòðîëüíî-íàäçîð-

íûõ îðãàíîâ Ì×Ñ Ðîññèè ïðîõîäÿò ïîâûøåíèå

êâàëèôèêàöèè â ýòîì íàïðàâëåíèè;
� öåëåñîîáðàçíî ïðîâåñòè öåëåâîå ïîâûøåíèå êâà-

ëèôèêàöèè ïðîâåðÿþùèõ ïîä ðèñê-òðåáîâàíèÿ

ïîæàðíîé áåçîïàñíîñòè;
� ðóêîâîäèòåëè ñî ñòîðîíû ïðîâåðÿåìûõ (áèçíå-

ñà) è èñïîëíèòåëè ñ îáåèõ ñòîðîí (êîíòðîëüíî-

íàäçîðíûå îðãàíû è áèçíåñ) äîëæíû ïðîéòè ïî-

âûøåíèå êâàëèôèêàöèè â ðàìêàõ íàñòîÿùåãî

Ïðîåêòà.

Îáñòîÿòåëüñòâà ïðîáëåìíîé ñèòóàöèè,
íà ðåøåíèå êîòîðîé íàïðàâëåí Ïðîåêò

(îðèåíòèðû Ïðîåêòà):

1. Íå îáåñïå÷åíà ïðîòèâîïîæàðíàÿ çàùèòà ëþäåé

íà óðîâíå, óñòàíîâëåííîì ôåäåðàëüíûì çàêîíîäà-

òåëüñòâîì. Â ëþáîé ìîìåíò âðåìåíè ëþáîé îáúåêò

íåäâèæèìîñòè ìîæåò áûòü ïðèçíàí íå îòâå÷àþùèì

òðåáîâàíèÿì ïîæàðíîé áåçîïàñíîñòè è åãî äåÿòåëü-

íîñòü áóäåò ïðèîñòàíîâëåíà èç-çà óãðîçû æèçíè è

çäîðîâüþ ëþäåé â ñëó÷àå ïîæàðà. Ëèêâèäíîñòü è

ñòîèìîñòü îáúåêòîâ íåäâèæèìîñòè, òîâàðîâ è óñëóã

çàíèæåíû ïî ñðàâíåíèþ ñ äðóãèìè íàöèîíàëüíûìè

ðûíêàìè.

2. Èìååò ìåñòî ïåðåðàñõîä ñðåäñòâ íà ïðîòèâî-

ïîæàðíóþ çàùèòó èìóùåñòâà. Óâåëè÷åíèå çàòðàò

íà åäèíèöó ïðîèçâåäåííîé ïðîäóêöèè äåëàåò îòå-

÷åñòâåííûå òîâàðû è óñëóãè íåêîíêóðåíòîñïîñîá-

íûìè íå òîëüêî íà çàðóáåæíûõ, íî è íà îòå÷åñòâåí-

íîì ðûíêàõ.

3. Íå ðåàëèçîâàíî êîíñòèòóöèîííîå ïðàâî ðèñ-

êîâàòü èìóùåñòâîì, êîòîðûì ñîáñòâåííèê èìååò

ïðàâî ðèñêîâàòü. Ñíèæåíèå èíâåñòèöèîííîé ïðè-

âëåêàòåëüíîñòè.

4. Íåäîïóñòèìî âûñîêèé óðîâåíü íîðìàòèâíûõ

êîëëèçèé, êîòîðûå â öåëÿõ çàùèòû ãîñóäàðñòâåííûõ

áþäæåòîâ è èíòåðåñîâ êðóïíûõ ïðåäïðèíèìàòåëåé

íå ïðèìåíÿþòñÿ ñóäàìè â ïîëüçó “ïðàâîíàðóøèòå-

ëåé” â íåñîáëþäåíèå ñò. 1.5 Êîäåêñà Ðîññèéñêîé Ôå-

äåðàöèè îá àäìèíèñòðàòèâíûõ íàðóøåíèÿõ (ÊîÀÏ)

(ïðåçóìïöèÿ íåâèíîâíîñòè). Ñëîæèâøàÿñÿ ïðîáëåì-

íàÿ ñèòóàöèÿ èñïîëüçóåòñÿ â öåëÿõ íåäîáðîñîâåñò-

íîé êîíêóðåíöèè. Ñíèæåíèå ïðèâëåêàòåëüíîñòè äëÿ

øèðîêîãî êðóãà èíâåñòîðîâ.

5. Íàðóøåí áàëàíñ â êîîïåðàöèè ðàçäåëåííîãî

òðóäà â ïîëüçó êîíòðîëüíî-íàäçîðíûõ îðãàíîâ è

ïðîèçâîäèòåëåé (òîâàðîâ è óñëóã) â ñôåðå ïîæàð-

íîé áåçîïàñíîñòè. Ñòèìóëèðóåòñÿ íåäîáðîñîâåñò-

íàÿ êîíêóðåíöèÿ, çàâûøåíèå ñåáåñòîèìîñòè òîâà-

ðîâ è óñëóã ïåðâè÷íîãî áèçíåñà, ñíèæåíèå êîíêó-

ðåíòîñïîñîáíîñòè è ò. ï.

6. Çàòðàòû íà íåàêòóàëüíûå (íåòî÷íûå) ìåðû

ïîæàðíîé áåçîïàñíîñòè ïîâûøàþò ñòîèìîñòü òî-

âàðîâ, óñëóã, îáúåêòîâ íåäâèæèìîñòè (íå êàïèòàëè-

çèðóþòñÿ).

7. Íå ìåíåå 28 íàäçîðíûõ îðãàíîâ ïðîâåðÿþò

òðåáîâàíèÿ ïîæàðíîé áåçîïàñíîñòè, äëÿ ÷åãî èìè

ñîçäàíû ñîáñòâåííûå íîðìàòèâíûå áàçû (îêîëî äâóõ

äåñÿòêîâ). Áîëüøèíñòâî òàêèõ “ïîæàðíûõ” âèäîâ

íàäçîðà — ëîãèñòè÷åñêèå (èñïîëüçóþùèå òðåáîâà-

íèÿ ïîæàðíîé áåçîïàñíîñòè â óçêîîòðàñëåâûõ èí-

òåðåñàõ) è òîëüêî îäèí ïðèðîäíûé — ãîñóäàðñòâåí-

íûé ïîæàðíûé íàäçîð.

8. Èìåþò ìåñòî îòñòóïëåíèÿ îò Ôåäåðàëüíîãî

çàêîíà ¹ 184-ÔÇ “Î òåõíè÷åñêîì ðåãóëèðîâàíèè”

[9], à òàêæå îò Êîíñòèòóöèè ÐÔ, Ãðàæäàíñêîãî êî-

äåêñà ÐÔ, ÊîÀÏ ÐÔ, Óãîëîâíîãî êîäåêñà ÐÔ ïðè

ðàçðàáîòêå íîðìàòèâíûõ áàç.

9. Îáùåå êîëè÷åñòâî òðåáîâàíèé ïîæàðíîé áåç-

îïàñíîñòè, ñîñðåäîòî÷åííûõ ïðèìåðíî â 1700 äî-

êóìåíòàõ, ñîñòàâëÿåò íå ìåíåå 100 òûñÿ÷, ÷òî ÷ðåç-

âû÷àéíî çàòðóäíÿåò èõ ïðÿìîå ïðèìåíåíèå èç-çà

îãðàíè÷åííûõ ôèçèîëîãè÷åñêèõ âîçìîæíîñòåé ÷å-

ëîâåêà. Óðîâåíü íàäåæíîñòè äàííûõ ïî òàêîé íîð-

ìàòèâíîé áàçå ñíèçèëñÿ ñ 0,16 (â ÑÑÑÐ) äî 0,04

(â ïîñëåäíèå ãîäû, ïîñëå ïðèíÿòèÿ íåñêîëüêèõ òåõ-

íè÷åñêèõ ðåãëàìåíòîâ è ïåðåëèöîâêè ÑÍèÏîâ è

ÍÏÁ â ñâîäû ïðàâèë) ïðè òðåáóåìîì óðîâíå äëÿ äå-

ëîâîé àêòèâíîñòè 0,6.

10. Îñíîâíîå êîëè÷åñòâî òðåáîâàíèé ïîæàðíîé

áåçîïàñíîñòè ÿâëÿþòñÿ ðåøåíèÿìè ÷àñòíûõ çàäà÷,

îáñòîÿòåëüñòâà (ïàðàìåòðû ïðèìåíåíèÿ, âêëþ÷àÿ

âûáîð âàðèàíòà ïðîòèâîïîæàðíîé çàùèòû) êîòîðûõ

íå óêàçàíû â òåêñòå ñàìîãî òðåáîâàíèÿ, ÷òî ñîçäàåò

íåóñòðàíèìûå ñîìíåíèÿ â èõ àêòóàëüíîñòè äëÿ îá-

ñòîÿòåëüñòâ ëþáîé äðóãîé (ïîõîæåé, íî äðóãîé)

÷àñòíîé ïðîáëåìíîé ñèòóàöèè èç-çà îòñóòñòâèÿ ñâå-

äåíèé î ñîðàçìåðíîñòè òàêîãî ðåøåíèÿ îáúåêòó ïðè-

ìåíåíèÿ, ñòåïåíè ðèñêà ïðè÷èíåíèÿ âðåäà îõðàíÿ-

åìûì öåííîñòÿì è îõðàíÿåìûì çàêîíîì èíòåðåñàì

ñîáñòâåííèêà.

11. Òðåáîâàíèÿ ïîæàðíîé áåçîïàñíîñòè íå ðàç-

äåëåíû ïî öåëÿì èõ ïðèìåíåíèÿ (ëþäè, èìóùåñòâî,

îêðóæàþùàÿ ñðåäà).

12. Îòñóòñòâóþò åäèíûå ïðàâèëà ïðèìåíåíèÿ

âñåõ íîðìàòèâíûõ áàç ïîæàðíîé áåçîïàñíîñòè â çà-

âèñèìîñòè îò öåëåé è îáñòîÿòåëüñòâ, ò. å. îòñóòñò-
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âóåò åäèíûé ñòàíäàðò ïðèìåíåíèÿ òðåáîâàíèé ïî-

æàðíîé áåçîïàñíîñòè.

Ìåòîäîëîãè÷åñêîå è ìåòîäè÷åñêîå
îáåñïå÷åíèå Ïðîåêòà

Ñóòü äàííîãî ïðîåêòà îñíîâàíà íà ôîðìóëå:
� ñíà÷àëà ïðîâîäèòñÿ îöåíêà ñòåïåíè ðèñêà ïðè-

÷èíåíèÿ âðåäà îõðàíÿåìûì öåííîñòÿì â êîíê-

ðåòíûõ îáñòîÿòåëüñòâàõ æèçíåäåÿòåëüíîñòè ïðî-

âåðÿåìîãî ñóáúåêòà (è èñïîëüçóåìûõ èì çäàíèé,

ñîîðóæåíèé, óñòàíîâîê, âåùåé);
� çàòåì íà îñíîâå ðåçóëüòàòîâ îöåíêè ñòåïåíè

ðèñêà ïðè÷èíåíèÿ âðåäà, êîòîðûå èñïîëüçóþòñÿ

â êà÷åñòâå äîêàçàòåëüñòâ (îòâå÷àþùèõ êðèòåðè-

ÿì äîïóñòèìîñòè è äîñòîâåðíîñòè), ïðîâîäèòñÿ

îòáîð îáÿçàòåëüíûõ òðåáîâàíèé èëè ïðîâåðêà èõ

ýôôåêòèâíîñòè â êîíêðåòíûõ îáñòîÿòåëüñòâàõ.

Äàííàÿ ôîðìóëà ðåàëèçóåò ïðèíöèï íåïîñðåä-

ñòâåííîé ñâÿçè ìåæäó ïðèìåíÿåìûìè òðåáîâàíèÿ-

ìè, ðèñêîì ïðè÷èíåíèÿ âðåäà îõðàíÿåìûì öåííî-

ñòÿì è ðåàëüíûìè îáñòîÿòåëüñòâàìè, êîòîðûå èìå-

þò ìåñòî äëÿ êîíêðåòíîãî ïðîâåðÿåìîãî ñóáúåêòà.

Ýòîò ïîäõîä íàïðàâëåí íà ðåàëèçàöèþ ïîëíî-

ìî÷èé ïî îáåñïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè íà

îáúåêòå, íîðìàòèâíî çàêðåïëåííûõ çà åãî ñîáñòâåí-

íèêîì, à íå çà ãîñóäàðñòâåííûìè êîíòðîëüíî-íàä-

çîðíûìè îðãàíàìè, ÷òî, êàê ïðàâèëî, â íàðóøåíèå

çàêîíà íàáëþäàåòñÿ ñåé÷àñ.

Ôîðìà ïðàêòè÷åñêîé ðåàëèçàöèè ýòîé ôîðìóëû

— ïîäà÷à îáÿçàòåëüíîé äåêëàðàöèè ñîîòâåòñòâèÿ

(òðåáîâàíèå óñòàíîâëåíî ôåäåðàëüíûì çàêîíîäà-

òåëüñòâîì, íî íå ïðèìåíÿåòñÿ íà ïðàêòèêå äîëæ-

íûì îáðàçîì).

Äåêëàðàöèÿ ðàçðàáàòûâàåòñÿ íà îñíîâå ñîáñò-

âåííûõ äîêàçàòåëüñòâ èëè äîêàçàòåëüñòâ, ïîëó÷åí-

íûõ ñ ó÷àñòèåì òðåòüåé ñòîðîíû. Â êà÷åñòâå òðåòüåé

ñòîðîíû ìîãóò âûñòóïàòü êîìïàíèè, àêêðåäèòîâàí-

íûå â äîáðîâîëüíîì ïîðÿäêå íà àóäèò ïîæàðíîé áåç-

îïàñíîñòè (íåçàâèñèìóþ îöåíêó ïîæàðíîãî ðèñêà)

èëè èìåþùèå äîïóñê íà ðàçðàáîòêó ðàçäåëà ïðîåêò-

íîé äîêóìåíòàöèè “Ïåðå÷åíü ìåðîïðèÿòèé ïî îáåñ-

ïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè”, ëèáî èíûå ëèöà,

îòâå÷àþùèå òðåáîâàíèÿì ôåäåðàëüíîãî çàêîíîäà-

òåëüñòâà, èìåþùèå êâàëèôèêàöèîííûé àòòåñòàò ãî-

ñóäàðñòâåííîãî îáðàçöà.

Îñíîâíàÿ ôîðìà êîíòðîëüíî-íàäçîðíîé äåÿòåëü-

íîñòè — êàìåðàëüíàÿ (äîêóìåíòàðíàÿ) ïðîâåðêà äå-

êëàðàöèé ñîîòâåòñòâèÿ îáÿçàòåëüíûì òðåáîâàíèÿì

ïîæàðíîé áåçîïàñíîñòè, â òîì ÷èñëå äîêàçàòåëüñòâ,

ïîëó÷åííûõ íà ðàñ÷åòíî-ñöåíàðíîé îñíîâå.

Íîðìàòèâíàÿ áàçà — äåéñòâóþùåå ôåäåðàëüíîå

çàêîíîäàòåëüñòâî â ñôåðå ïîæàðíîé áåçîïàñíîñòè,

êîòîðîå ïîçâîëÿåò ðåàëèçîâàòü äàííûé ïðîåêò áåç

âíåñåíèÿ â íåãî èçìåíåíèé.

Äëÿ òèïîâûõ ñóáúåêòîâ ìîãóò áûòü ðàçðàáîòàíû

òèïîâûå íàáîðû ðèñê-òðåáîâàíèé, êîòîðûå ìîãóò

áûòü âêëþ÷åíû â ÷åê-ëèñòû (ïðîâåðî÷íûå ëèñòû).

Äëÿ ðåàëèçàöèè âòîðîé ôîðìû îáÿçàòåëüíîãî

ïîäòâåðæäåíèÿ ñîîòâåòñòâèÿ (ïðåäóñìîòðåííîé Ôå-

äåðàëüíûì çàêîíîì “Î òåõíè÷åñêîì ðåãóëèðîâàíèè”

[9]) — ñåðòèôèêàöèè ñîîòâåòñòâèÿ ñóáúåêòîâ (îáú-

åêòîâ — çäàíèé è ñîîðóæåíèé) îáÿçàòåëüíûì òðå-

áîâàíèÿì ïîæàðíîé áåçîïàñíîñòè òðåáóåòñÿ âíåñå-

íèå ñîîòâåòñòâóþùèõ èçìåíåíèé â Ôåäåðàëüíûé

çàêîí “Òåõíè÷åñêèé ðåãëàìåíò î òðåáîâàíèÿõ ïîæàð-

íîé áåçîïàñíîñòè” â ÷àñòè íàäåëåíèÿ îðãàíèçàöèé

ïî àóäèòó ïîæàðíîé áåçîïàñíîñòè (ïî íåçàâèñèìîé

îöåíêå ïîæàðíîãî ðèñêà) è ïî ðàçðàáîòêå ðàçäåëîâ

ïðîåêòíîé äîêóìåíòàöèè “Ïåðå÷åíü ìåðîïðèÿòèé

ïî îáåñïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè” ïîëíîìî-

÷èÿìè îðãàíà ïî ñåðòèôèêàöèè äåÿòåëüíîñòè (ñ ó÷å-

òîì ýêñïëóàòèðóåìûõ çäàíèé è ñîîðóæåíèé) ñ âû-

äà÷åé èì ñîîòâåòñòâóþùåãî äîïóñêà ïî ðåçóëüòàòàì

îáÿçàòåëüíîé àêêðåäèòàöèè.

Âûâîäû

Â ðàáîòå ïðåäñòàâëåíà ïðîãðàììà ïî êîíñîëè-

äàöèè êîíòðîëüíî-íàäçîðíîé è ðàçðåøèòåëüíîé äå-

ÿòåëüíîñòè â ñôåðå îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñ-

íîñòè íà îñíîâå ðèñê-îðèåíòèðîâàííîé àêòóàëèçà-

öèè òðåáîâàíèé ïîæàðíîé áåçîïàñíîñòè. Ðåàëèçàöèÿ

ïðîãðàììû áóäåò ïîëåçíà äëÿ íàöèîíàëüíîé ýêîíî-

ìèêè ëþáîé ñòðàíû.

Âíåäðåíèå ïðîãðàììû àêòóàëèçàöèè òðåáîâàíèé

ïîæàðíîé áåçîïàñíîñòè íà îñíîâå ðèñê-îðèåíòèðî-

âàííîãî ïîäõîäà ïîçâîëèò:
� ñóùåñòâåííûì îáðàçîì ïîâûñèòü ïðîçðà÷íîñòü

ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ â îáëàñòè ïî-

æàðíîé áåçîïàñíîñòè (ñíèçèòü óðîâåíü íåîïðå-

äåëåííîñòè) è, êàê ñëåäñòâèå, ïîâûñèòü óðîâåíü

äîâåðèÿ ìåæäó âñåìè ó÷àñòíèêàìè îòíîøåíèé

(âëàñòü, ãðàæäàíå, áèçíåñ);
� êîíñîëèäèðîâàòü ðàçäåëåííóþ êîíòðîëüíî-íàä-

çîðíóþ äåÿòåëüíîñòü â îáëàñòè ïîæàðíîé áåç-

îïàñíîñòè;
� ñóùåñòâåííûì îáðàçîì, íå ìåíåå ÷åì â 4–5 ðàç,

ïîâûñèòü óðîâåíü çàùèòû ëþäåé è èìóùåñòâà îò

ïîæàðîâ, à òàêæå íå ìåíåå ÷åì â 4–5 ðàç ñíèçèòü

èçäåðæêè íà ïðîòèâîïîæàðíóþ çàùèòó;
� ñîçäàòü íîâûé ñòèìóë äëÿ ðàçâèòèÿ ïðîòèâîïî-

æàðíîãî ñòðàõîâîãî èìóùåñòâà íà íîâîé ìåòî-

äîëîãè÷åñêîé è ìåòîäè÷åñêîé îñíîâå — îöåíêå

ðèñêîâ ïðè÷èíåíèÿ âðåäà â ñëó÷àå ïîæàðà;
� ïîñòàâèòü âîïðîñ î íåîáõîäèìîñòè âîçâðàòà ïðà-

âîâîé íîðìû îá îò÷èñëåíèÿõ ñòðàõîâûìè êîì-

ïàíèÿìè ÷àñòè ñòðàõîâîé ïðåìèè ïî ñòðàõîâà-

íèþ èìóùåñòâà íà íóæäû ãîñóäàðñòâåííîé ïðî-

òèâîïîæàðíîé ñëóæáû.
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ABSTRACT

Introduction. Analysis of contemporary trends and issues on improving regulatory oversight of

activities in Europe and Russia showed that the society has shown increasing concern about the high

risk of harm to economic activities in the form of lost profit from inaccurate and excessive regulation

of relations in the model of the control and supervision activities, which are developing a variety of

programs that bring private yet only fragmentary positive results, but they change the inaccurate and

excessive essence of traditional control and supervisory activities.

The main (analytical) part. In Europe and in Russia there is implemented a relative assessment

of risk of harm (the establishment of the conditional risk categories) in the frequency of scheduled

audits, which was called “a risk-based approach”. Aconditional approach to assessing the risk of harm

to protected values cannot lead to clarification of the subject and elimination of the excessive nature of

control and supervision.

Significant practical results of the reform of control and supervision will be achieved only as

a result of a large-scale transition to a risk-oriented model of control and supervision, the essence of

which is to identify mandatory requirements based on the calculation and scenario assessments of

the risks of harm to protected values.

Theoretical and practical bases the risk-oriented model of control and supervision in the field of

fire safety developed by a distinguished specialist, educator, and philosopher Vasily Ivanovich

Kozlachkov that were used to develop the “Project of updating of mandatory fire safety requirements”

for Priority programme “Reform of control and Supervisory activities”.

The paper presents a Description of the project of updating the mandatory requirements of fire

safety, which implements the formula: first, to estimate the amount of damage to protected values,

then select (choose or develop) commensurate with the damage of technical requirements of fire

safety.

Conclusion. The implementation of the project of updating the mandatory requirements of fire

safety will significantly increase the level of protection of people and property, improve the quality of

control and supervision activities and reduce administrative pressure on entrepreneurs.

Keywords: fire safety; risk-based approach; control and supervisory activities; rules for identifica-

tion; mandatory requirements.
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ïîêàçàòåëè, ó÷èòûâàþùèå ïðîöåññû óðáàíèçàöèè, ýëåêòðèôèêàöèè, ðàçâèòèÿ òîðãîâëè è òðàíñ-
ïîðòà, îáåñïå÷åííîñòü ïðîòèâîïîæàðíûõ ñëóæá ïåðñîíàëîì è òåõíè÷åñêèìè ñðåäñòâàìè, õà-
ðàêòåðèñòèêè ïîæàðîâ è áîðüáû ñ ïîæàðàìè. Çàäà÷à òèïîëîãèçàöèè ïðîâèíöèé Âüåòíàìà ïî
õàðàêòåðèñòèêàì ïîæàðíîé îïàñíîñòè ðåøàëàñü ñ ïîìîùüþ ñòàòèñòè÷åñêîãî ïðîãðàììíîãî ïà-
êåòà Statistica 12. Èññëåäîâàíû óäåëüíûå ïîêàçàòåëè äåÿòåëüíîñòè ïðîòèâîïîæàðíîé ñëóæáû â
çàâèñèìîñòè îò ðåàëüíîé íàãðóçêè íà ïîæàðíûõ. Ñôîðìèðîâàí êîìïëåêñíûé óäåëüíûé ïîêà-
çàòåëü, êîòîðûé ó÷èòûâàåò ÷èñëî êàê ïîãèáøèõ, òàê è òðàâìèðîâàííûõ íà ïîæàðàõ è íà îñíîâå
êîòîðîãî ïîñòðîåíà öåëåâàÿ ôóíêöèÿ òåððèòîðèàëüíûõ ïðîòèâîïîæàðíûõ ñëóæá è ñèñòåìíàÿ
öåëåâàÿ ôóíêöèÿ, îòðàæàþùèå ýôôåêòèâíîñòü èñïîëüçîâàíèÿ êàäðîâûõ ðåñóðñîâ. Íàéäåíû àíà-
ëèòè÷åñêèå çàâèñèìîñòè äëÿ îïòèìàëüíîãî ðàñïðåäåëåíèÿ êàäðîâûõ ðåñóðñîâ ïî êëàñòåðàì.

Êëþ÷åâûå ñëîâà: óïðàâëåíèå; êàäðîâûå ðåñóðñû; ïðîòèâîïîæàðíàÿ ñëóæáà; ìîäåëèðîâàíèå;
îïòèìèçàöèÿ; òèïîëîãèçàöèÿ; êëàñòåðíûé àíàëèç; ïîæàðíûé ðèñê.

DOI: 10.18322/PVB.2018.27.06.18-30

Ââåäåíèå

Íàñòîÿùàÿ ðàáîòà ïîñâÿùåíà ðåøåíèþ àêòóàëü-

íûõ çàäà÷ óïðàâëåíèÿ ðåñóðñàìè ïðîòèâîïîæàðíîé

ñëóæáû íà îñíîâå êîìïëåêñà ñîâðåìåííûõ ìàòåìà-

òè÷åñêèõ ìåòîäîâ è ìîäåëåé. Áàçîâûìè ïðè ýòîì âû-

ñòóïàþò ìîäåëè òåîðèè àêòèâíûõ ñèñòåì è ñîâðåìåí-

íûå ìåòîäû òèïîëîãè÷åñêîãî àíàëèçà òåððèòîðèé.

Îáðàùåíèå èìåííî ê òàêîìó ñî÷åòàíèþ ñîâðåìåí-

íûõ êîëè÷åñòâåííûõ èíñòðóìåíòîâ àíàëèçà, ïðî-

ãíîçèðîâàíèÿ è óïðàâëåíèÿ ñâÿçàíî ñ íîâûìè ÿâ-

ëåíèÿìè â ðàçâèòèè ïîæàðíîé îáñòàíîâêè, âîçíèê-

íîâåíèåì íîâûõ è îáîñòðåíèåì ñóùåñòâóþùèõ

ïîæàðíûõ ðèñêîâ, îñîáåííî â áûñòðîðàçâèâàþùèõ-

ñÿ ñòðàíàõ, ê êîòîðûì îòíîñèòñÿ Ñîöèàëèñòè÷åñêàÿ

Ðåñïóáëèêà Âüåòíàì (ÑÐÂ) [1, 2]. Íà ìàòåðèàëàõ

ïðèìåíèòåëüíî ê ýòîé ñòðàíå ðåøåíà òðèåäèíàÿ

çàäà÷à óïðàâëåíèÿ ðåñóðñàìè ïðîòèâîïîæàðíîé

ñëóæáû, âêëþ÷àþùàÿ:
� îöåíêó òåðèòîðèàëüíûõ ðàçëè÷èé ïîæàðíûõ

ðèñêîâ;
� òèïîëîãèçàöèþ òåððèòîðèé ïî ñîñòîÿíèþ ïî-

æàðíûõ ðèñêîâ íà îñíîâå êëàñòåðíîãî àíàëèçà;
� ðàçðàáîòêó ìîäåëè îïòèìàëüíîãî ðàñïðåäåëåíèÿ

êàäðîâûõ ðåñóðñîâ ïðîòèâîïîæàðíîé ñëóæáû

ïî òåððèòîðèàëüíûì êëàñòåðàì.

© Ìèíàåâ Â. À., Òîïîëüñêèé Í. Ã., Êîðîáåö Á. Í., Äàî Àíü Òóàí, 2018
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Âûáîð ìàòåðèàëîâ è ñòðàíû èññëåäîâàíèÿ ïðî-

äèêòîâàí ñëåäóþùèìè îáñòîÿòåëüñòâàìè:
� âî-ïåðâûõ, ñ íà÷àëà XXI âåêà âî Âüåòíàìå íà-

áëþäàåòñÿ ñòàáèëüíî âûñîêèé ýêîíîìè÷åñêèé

ðîñò (åæåãîäíî îêîëî 7–9 %), ñâÿçàííûé ñ óâå-

ëè÷åíèåì ýíåðãîïîòðåáëåíèÿ è ñêîðîñòè óðáà-

íèçàöèè òåððèòîðèé, ðîñòîì êîëè÷åñòâà è ìàñ-

øòàáîâ ïðîìûøëåííûõ ïëîùàäîê, çîí ïåðåðà-

áîòêè òîâàðîâ è òîðãîâûõ öåíòðîâ [3];
� âî-âòîðûõ, ñòðåìèòåëüíîå ðàçâèòèå ýêîíîìèêè

ñîïðîâîæäàåòñÿ íåãàòèâíûìè ÿâëåíèÿìè, â ÷èñëå

êîòîðûõ ñëåäóåò íàçâàòü ðîñò ÷èñëà ïîæàðîâ íà

ïðåäïðèÿòèÿõ, â ó÷ðåæäåíèÿõ è æèëîì ñåêòîðå

ñòðàíû. Òàê, â ïåðèîä 2001–2017 ãã. âî Âüåòíàìå

ïðîèçîøëî ïî÷òè 38 òûñÿ÷ ïîæàðîâ, ïîãèáëè

1216 è òðàâìèðîâàíû 3049 ÷åëîâåê; ìàòåðèàëü-

íûå ïîòåðè îò ïîæàðîâ äîñòèãëè îêîëî 650 ìëí.

äîëë., à êîñâåííûå ïîòåðè ïðåâûñèëè ïðÿìîé

óùåðá â 5–6 ðàç [4].

Î÷åâèäíî, ÷òî â ñîâðåìåííûõ óñëîâèÿõ âàæíåé-

øèìè çàäà÷àìè Ãëàâíîãî óïðàâëåíèÿ ïîæàðíîé

îõðàíû è àâàðèéíî-ñïàñàòåëüíîé ñëóæáû ÑÐÂ

(ÃÓÏÎ è ÀÑÑ ÑÐÂ) ÿâëÿåòñÿ ñîêðàùåíèå êîëè÷å-

ñòâà ïîæàðîâ è óùåðáà îò íèõ çà ñ÷åò ïðèìåíåíèÿ

íîâûõ îðãàíèçàöèîííî-òåõíè÷åñêèõ è èíôîðìàöè-

îííî-òåõíîëîãè÷åñêèõ ðåøåíèé, íîâåéøèõ òåõíî-

ëîãèé ïðîôèëàêòèêè ïîæàðîâ è èõ òóøåíèÿ, óïðàâ-

ëåíèÿ ïîæàðíûìè ðèñêàìè, âêëþ÷àÿ èñïîëüçîâàíèå

ñîâðåìåííûõ ìàòåìàòè÷åñêèõ ìîäåëåé, ìåòîäîâ è

ìåõàíèçìîâ óïðàâëåíèÿ ðåñóðñàìè ïðîòèâîïîæàð-

íîé ñëóæáû [5].

Ìåòîäîëîãèÿ îöåíêè ïîæàðíûõ ðèñêîâ
è òèïîëîãèçàöèè òåððèòîðèé

Ìåòîäîëîãè÷åñêîé îñíîâîé îöåíêè ïîæàðíûõ

ðèñêîâ ÿâëÿåòñÿ òåîðèÿ èíòåãðàëüíûõ ïîæàðíûõ

ðèñêîâ, èíòåíñèâíî ðàçâèâàþùàÿñÿ â ïîñëåäíåå

âðåìÿ [6–8].

Ïðèìåíèòåëüíî ê Âüåòíàìó íàáëþäàåòñÿ ïðî-

ÿâëåíèå ñëåäóþùèõ ñèòóàöèé, ïðèâîäÿùèõ ê âîç-

íèêíîâåíèþ ïîæàðîâ â ïðîìûøëåííûõ çîíàõ è â

îïðåäåëåííîé ñòåïåíè — â æèëîì ñåêòîðå: íàðóøå-

íèÿ òåõíîëîãèè ïðîèçâîäñòâà; íåíàäëåæàùåå òåõ-

íè÷åñêîå îáñëóæèâàíèå îáîðóäîâàíèÿ (â òîì ÷èñëå

ïðîòèâîïîæàðíîãî) è õîçÿéñòâåííûõ ïîìåùåíèé;

íàðóøåíèÿ ïðè ñâàðî÷íûõ è ðåçî÷íûõ ðàáîòàõ; íå-

èñïðàâíîå èëè íåïðàâèëüíî ðàáîòàþùåå ýëåêòðî-

îáîðóäîâàíèå; íàðóøåíèÿ â õðàíåíèè óïàêîâî÷íûõ

ìàòåðèàëîâ, â òîì ÷èñëå ñêîïëåíèå ÷ðåçìåðíûõ çà-

ïàñîâ áóìàãè â ïðîèçâîäñòâåííûõ ïîìåùåíèÿõ; íå-

íàäëåæàùåå õðàíåíèå è ïðèìåíåíèå ãîðþ÷èõ æèä-

êîñòåé è�èëè ãàçîâ; íåäîñòàòî÷íûé êîíòðîëü çà ïî-

æàðíîé áåçîïàñíîñòüþ íà ðàáî÷èõ ìåñòàõ è òîðãî-

âûõ ïëîùàäÿõ; íåäîñòàòî÷íîå îáåñïå÷åíèå ïîæàðíîé

áåçîïàñíîñòè â ìåñòàõ êóðåíèÿ; èçëèøíåå íàêîïëå-

íèå ãîðþ÷èõ îòõîäîâ è íåíàäëåæàùèé êîíòðîëü çà

õðàíåíèåì âåùåñòâ ïîâûøåííîé ïîæàðíîé îïàñíî-

ñòè; îòñóòñòâèå ïðîòèâîïîæàðíûõ ïåðåêðûòèé è

ïåðåãîðîäîê ìåæäó ïðîèçâîäñòâåííûìè ïîìåùåíè-

ÿìè; ïîâûøåííàÿ ãîðþ÷åñòü ñòåíîâûõ è ïîòîëî÷-

íûõ îáëèöîâî÷íûõ ìàòåðèàëîâ; ïëîõîå ñîñòîÿíèå

îáîðóäîâàíèÿ, ïðåäíàçíà÷åííîãî äëÿ îáíàðóæåíèÿ

ïîæàðà, àâòîìàòè÷åñêîãî ïîæàðîòóøåíèÿ è îáåñ-

ïå÷åíèÿ ïîæàðíîé âåíòèëÿöèè; íåîïûòíîñòü è íå-

óìåëûå äåéñòâèÿ ïîæàðíîé îõðàíû.

Ñòðåìèòåëüíûå ñîöèàëüíî-ýêîíîìè÷åñêèå èç-

ìåíåíèÿ âî Âüåòíàìå çíà÷èòåëüíî ïîâëèÿëè íà ïî-

æàðíóþ îáñòàíîâêó, äëÿ êîòîðîé ñòàëî õàðàêòåðíûì

ðàñïðîñòðàíåíèå òåõíîãåííûõ ïîæàðîâ. Íàáëþäà-

åìîå â ïîñëåäíåå äåñÿòèëåòèå ïåðåìåùåíèå íàñå-

ëåíèÿ èç ñåëüñêîé ìåñòíîñòè â ãîðîäñêèå ðàéîíû,

îòõîä îò òðàäèöèîííîãî çåìëåïîëüçîâàíèÿ â ñåëü-

ñêîé ñðåäå, óâåëè÷åíèå ìàñøòàáîâ ðåêðåàöèîííîãî

èñïîëüçîâàíèÿ ëåñíûõ ìàññèâîâ, íåñîâåðøåíñòâî

ñèñòåìû óïðàâëåíèÿ ëåñíûì õîçÿéñòâîì ñòàëè

êëþ÷åâûìè ôàêòîðàìè, îáóñëàâëèâàþùèìè ïîâû-

øåíèå ïîæàðíûõ ðèñêîâ.

Ïðè àíàëèçå ïîæàðíîé îáñòàíîâêè âî Âüåòíàìå

ïðèìåíÿëèñü ñëåäóþùèå ïîêàçàòåëè èíòåãðàëüíûõ

ïîæàðíûõ ðèñêîâ [7, 8]: R1 — ðèñê äëÿ ÷åëîâåêà

îêàçàòüñÿ â óñëîâèÿõ ïîæàðà â åäèíèöó âðåìåíè;

R2 — ðèñê äëÿ ÷åëîâåêà ïîãèáíóòü ïðè ïîæàðå (îêà-

çàòüñÿ åãî æåðòâîé); R3 — ðèñê äëÿ ÷åëîâåêà ïî-

ãèáíóòü îò ïîæàðà çà åäèíèöó âðåìåíè. Ðèñê R1 õà-

ðàêòåðèçóåò âîçìîæíîñòü ðåàëèçàöèè ïîæàðíîé

îïàñíîñòè, à ðèñêè R2 è R3 — ïîñëåäñòâèÿ ýòîé ðåà-

ëèçàöèè.

Ðåçóëüòàòû èññëåäîâàíèÿ ïîæàðíîé îáñòàíîâ-

êè è îöåíêè îñíîâíûõ ïîæàðíûõ ðèñêîâ â îêðóãàõ

Âüåòíàìà ïðåäñòàâëåíû â òàáëèöå. Àíàëèç äàííûõ

òàáëèöû ïîêàçûâàåò, ÷òî íàèìåíüøèìè ÿâëÿþòñÿ ïî-

æàðíûå ðèñêè R1 â îêðóãàõ Äåëüòà Õîíãõè è Äåëüòà

Ìåêîíãà, ðèñêè R2 — â Öåíòðàëüíîì íàãîðüå è Þãî-

Âîñòî÷íîì îêðóãå, à ðèñêè R3 — â Öåíòðàëüíîì íà-

ãîðüå. Óêàçàííûå îêðóãà îáîçíà÷åíû â òàáëèöå çå-

ëåíûì öâåòîì.

Íàïðîòèâ, íàèáîëåå íåãàòèâíàÿ ïîæàðíàÿ îá-

ñòàíîâêà ïî ðèñêàì R1 îòìå÷àåòñÿ â Ñåâåðíîì Ìèä-

ëåíäñå è ãîðíûõ ïðîâèíöèÿõ, à òàêæå â Þãî-Âîñòî÷-

íîì îêðóãå, ïî ðèñêàì R2 — â îêðóãàõ Äåëüòà Õîíãõè

è Äåëüòà Ìåêîíãà, à ïî ðèñêàì R3 — â îêðóãàõ Äåëü-

òà Õîíãõè, Äåëüòà Ìåêîíãà, Ñåâåðíîì Ìèäëåíäñå

è ãîðíûõ ïðîâèíöèÿõ, ãäå âåëè÷èíà èíòåãðàëüíûõ

ïîêàçàòåëåé ðèñêîâ ñóùåñòâåííî ïðåâûøàåò çíà÷å-

íèÿ ïîæàðíûõ ðèñêîâ â äðóãèõ îêðóãàõ ÑÐÂ. Â òàá-

ëèöå óêàçàííûå îêðóãà âûäåëåíû êðàñíûì öâåòîì.

Îêðóãà, õàðàêòåðèçóþùèåñÿ ñðåäíèìè ïîêàçà-

òåëÿìè ïî êàæäîìó èç ðèñêîâ, âûäåëåíû â òàáëèöå

æåëòûì öâåòîì.
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Òàêèì îáðàçîì, ïî èíòåãðàëüíûì ïîêàçàòåëÿì

ïîæàðíîé îáñòàíîâêè íà óðîâíå îêðóãîâ ñîñòîÿíèå

ðèñêîâîãî ïîëÿ âî Âüåòíàìå âåñüìà íåîäíîðîäíî.

Ýòî ñâèäåòåëüñòâóåò î íåîáõîäèìîñòè â öåëÿõ ïî-

âûøåíèÿ ýôôåêòèâíîñòè óïðàâëåíèÿ ñèñòåìîé ïî-

æàðíîé áåçîïàñíîñòè ñòðàíû îñóùåñòâèòü:

� óòî÷íåíèå è ðàñøèðåíèå ñïåêòðà èññëåäîâàíèÿ

êîíêðåòíûõ äåòåðìèíàíò ïîæàðíûõ ðèñêîâ â

êàæäîì èç îêðóãîâ ñòðàíû;

� îáîñíîâàíèå è ïîèñê íîâûõ èíòåãðàëüíûõ ïîêà-

çàòåëåé ðèñêà;

� íàõîæäåíèå òèïîëîãè÷åñêè áîëåå îäíîðîäíîé êàð-

òèíû â îòíîøåíèè ïîæàðíûõ ðèñêîâ, âêëþ÷àÿ

(äëÿ áîëåå òî÷íîé ïîñòàíîâêè è ðåøåíèÿ çàäà÷

óïðàâëåíèÿ ðåñóðñàìè ñëóæáû ïîæàðíîé áåç-

îïàñíîñòè ñòðàíû) óâåëè÷åíèå èåðàðõèè ðàñ-

ñìîòðåíèÿ àäìèíèñòðàòèâíûõ åäèíèö òåððèòî-

ðèé äî óðîâíÿ ïðîâèíöèé.

Îêðóã Âüåòíàìà

District of Vietnam

×èñëåííîñòü
íàñåëåíèÿ,
ìëí. ÷åë.

Population,
million people

Äîëÿ â
ñòðàíå,

%

Country
share, %

×èñëî
ïîæàðîâ

Number
of fires

Äîëÿ â
ñòðàíå,

%

Country
share, %

×èñëî
æåðòâ

ïîæàðîâ

Number
of fires
victims

Äîëÿ â
ñòðàíå,

%

Country
share, %

R1 � 105 R2 � 102 R3 � 107

Äåëüòà Õîíãõè

The Delta Honkhi 20,9 22,82 426 17,38 23 37,10 2,04 5,4 11

Ñåâåðíûé Ìèäëåíäñ
è ãîðíûå ïðîâèíöèè

The Northern Midlands
and mountain provinces

11,8 12,87 429 17,50 8 12,90 3,63 1,87 6,8

Öåíòðàëüíîå ïîáåðåæüå

The Central coast 19,7 21,43 514 20,97 9 14,52 2,61 1,75 4,6

Öåíòðàëüíîå íàãîðüå

The Central highlands 5,6076 6,11 169 6,90 2 3,22 3,01 1,18 3,6

Þãî-Âîñòî÷íûé

The South East 16,1295 17,59 611 24,93 7 11,29 3,79 1,15 4,3

Äåëüòà Ìåêîíãà

The Mekong Delta 17,5897 19,18 302 12,32 13 20,97 1,72 4,3 7,4

Îöåíêà ïîæàðíûõ ðèñêîâ â îêðóãàõ Âüåòíàìà / Fire risk assessment in the Vietnam’s districts

Ðèñ. 1. Ôàêòîðíûé êîìïëåêñ äåòåðìèíàöèè ïîæàðîâ âî Âüåòíàìå � Fig. 1. Factor complex of fire determination in Vietnam
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Ðàññìîòðèì ïîñòàíîâêó çàäà÷è òèïîëîãèçàöèè

ïðîâèíöèé Âüåòíàìà ïî õàðàêòåðèñòèêàì ïîæàðíîé

îïàñíîñòè.

Ïóñòü X — ìíîæåñòâî òåððèòîðèé (ïðîâèíöèé)

Âüåòíàìà, Y — ìíîæåñòâî êëàñòåðîâ. Çàäàíà ôóíêöèÿ

ðàññòîÿíèÿ ìåæäó òåððèòîðèÿìè �(xi, xj ), ãäå i, j —

èíäåêñû òåððèòîðèé; i = 1, …, n; j = 1, …, n; n —

êîëè÷åñòâî òåððèòîðèé X = {xi }.

Òðåáóåòñÿ ðàçáèòü ìíîæåñòâî òåððèòîðèé X íà íå-

ïåðåñåêàþùèåñÿ ïîäìíîæåñòâà Y1 � Y2 � … � YM,

íàçûâàåìûå êëàñòåðàìè Ym (m = 1, …, M ) , òàêèì

îáðàçîì, ÷òîáû êàæäûé êëàñòåð ñîñòîÿë èç îáúåê-

òîâ, áëèçêèõ ïî ìåòðèêå r, à îáúåêòû ðàçíûõ êëàñòå-

ðîâ ñóùåñòâåííî îòëè÷àëèñü ïî òîé æå ìåòðèêå. Ïðè

ýòîì êàæäîìó îáúåêòó xi �X ïðèïèñûâàåòñÿ åùå è

íîìåð êëàñòåðà xim, m = 1, …, M.

Â ðàáîòå ïðèìåíÿëèñü ðàâíîçíà÷íûå âåñîâûå

êîýôôèöèåíòû ïî êàæäîìó èç ïîêàçàòåëåé pij, èñ-

ïîëüçîâàííûõ ïðè êëàñòåðèçàöèè, à èõ ñòàíäàðòè-

çàöèÿ îñóùåñòâëÿëàñü ïî ôîðìóëå

Z
p p

p p

ij

ij j

ij

j

J

i

n

j

�
�

�
��
�� ( )

,

11

2

(1)

ãäå i = 1, …, n; j = 1, …, J;

J — îáùåå êîëè÷åñòâî ïîêàçàòåëåé, âêëþ÷åííûõ

â êëàñòåðèçàöèþ;

pj — ñðåäíåå çíà÷åíèå j-ãî ïîêàçàòåëÿ ïî ñòðàíå.

Ðåøåíèå çàäà÷è òèïîëîãèçàöèè òåððèòîðèé Âüåò-

íàìà ïî ñîñòîÿíèþ ïîæàðíîé îáñòàíîâêè îïèðàëîñü

íà ñëåäóþùóþ ñõåìó (ðèñ. 1), îòðàæàþùóþ ôàêòîð-

íûé êîìïëåêñ äåòåðìèíàöèè ïîæàðîâ â ñòðàíå [9].

Ñ ïîìîùüþ êîððåëÿöèîííîãî àíàëèçà áûëè óñòðà-

íåíû ñèëüíî ñâÿçàííûå ïîêàçàòåëè (êîýôôèöèåíò

êîððåëÿöèè â àáñîëþòíîì âûðàæåíèè áûë ïðèíÿò

íå ìåíåå 0,85). Êîíêðåòíûå ïîêàçàòåëè, îòðàæàþùèå

ïîæàðíûå ðèñêè â æèëîì ñåêòîðå è ñåêòîðå õîçÿé-

ñòâóþùèõ ñóáúåêòîâ, ðàçëè÷àþòñÿ, ïåðåñåêàÿñü ëèøü

â íåêîòîðîé ñâîåé ÷àñòè. Ðàññìîòðåíà äèíàìèêà ïî-

êàçàòåëåé ïî êàæäîé ïðîâèíöèè Âüåòíàìà ñ 2006 ïî

2016 ãîäû, à òàêæå èõ óñðåäíåííûé ïîêàçàòåëü çà

òîò æå ïåðèîä. Ïðèìåíèòåëüíî ê æèëîìó ñåêòîðó ïðè

ðåøåíèè çàäà÷è òèïîëîãèçàöèè ðàññìàòðèâàëàñü

ìàòðèöà ðàçìåðîì â 63 ïðîâèíöèè è 21 ïîêàçàòåëü;

ïðèìåíèòåëüíî ê ñåêòîðó õîçÿéñòâóþùèõ ñóáúåê-

òîâ — ìàòðèöà ðàçìåðîì â 63 ïðîâèíöèè è 14 ïîêà-

çàòåëåé.

Îáùèé àëãîðèòì ðåøåíèÿ çàäà÷è òèïîëîãèçàöèè

ñîñòîÿë èç äåâÿòè ïîñëåäîâàòåëüíûõ ýòàïîâ (ðèñ. 2),

êàæäûé èç êîòîðûõ ñâÿçàí ñ ïðåäûäóùèìè ýòàïàìè

îáðàòíûìè ñâÿçÿìè, ïîçâîëÿþùèìè íà ëþáîì èç íèõ

ïðîâîäèòü êîððåêòèðîâêó àëãîðèòìà.

Êëàñòåðèçàöèÿ ïðîâèíöèé Âüåòíàìà îñóùåñòâ-

ëÿëàñü ñ ïîìîùüþ ñòàòèñòè÷åñêîãî ïðîãðàììíîãî

ïàêåòà Statistica 12. Çàòåì ñ ïðèâëå÷åíèåì ýêñïåðòîâ

ïðîâîäèëñÿ àíàëèç âàðèàíòîâ, ñðåäè êîòîðûõ âûáè-

ðàëñÿ òîò, â êîòîðîì âûäåëåííûå êëàñòåðû îòâå÷àëè

òðåì óñëîâèÿì: êîìïàêòíîñòè ðàñïîëîæåíèÿ íà òåð-

ðèòîðèè Âüåòíàìà; ñõîæåñòè ñîöèàëüíî-ýêîíîìè-

÷åñêèõ óñëîâèé è ñîñòîÿíèÿ îáñòàíîâêè ïî ëèíèè

ïðîòèâîïîæàðíûõ ñëóæá; ñõîæåñòè ïàðàìåòðîâ èõ

ñèë è ñðåäñòâ.

Äëÿ èññëåäîâàíèÿ áûëè âçÿòû øåñòü âêëþ÷åííûõ

â óêàçàííûé ïðîãðàììíûé ïàêåò âàðèàíòîâ ìåòðèê

ðàññòîÿíèÿ ìåæäó êëàñòåðàìè: åâêëèäîâî ðàññòîÿ-

íèå; êâàäðàò åâêëèäîâà ðàññòîÿíèÿ; ìàíõýòòåíñêîå

ðàññòîÿíèå; ðàññòîÿíèå ×åáûøåâà; ðàññòîÿíèå Ìèí-

êîâñêîãî; êîýôôèöèåíò êîððåëÿöèè Ïèðñîíà.

Â êà÷åñòâå ìåòîäîâ êëàñòåðèçàöèè ïðèìåíÿëèñü

âêëþ÷åííûå â ïàêåò èåðàðõè÷åñêèå (äðåâîâèäíûå)

ïðîöåäóðû êëàñòåðíîãî àíàëèçà: ïðàâèëî îäèíî÷íîé

Ðèñ. 2. Àëãîðèòì òèïîëîãèçàöèè ïðîâèíöèé Âüåòíàìà ïî êîì-

ïëåêñíûì õàðàêòåðèñòèêàì ïîæàðíîé îïàñíîñòè

Fig. 2. Algorithm of the Vietnam’s provinces typologization

according to complex characteristics of fire danger
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Ðèñ. 3. Êîìïëåêñíàÿ òèïîëîãèçàöèÿ ïðîâèíöèé Âüåòíàìà ïî ñîñòîÿíèþ ïîæàðíîé îïàñíîñòè

Fig. 3. Complex typologization of the Vietnam’s provinces on fire danger
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ñâÿçè (áëèæàéøåãî ñîñåäà); ïðàâèëî ïîëíûõ ñâÿçåé

(íàèáîëåå óäàëåííûõ ñîñåäåé); ïðàâèëî íåâçâåøåí-

íîãî ïîïàðíîãî ñðåäíåãî; ïðàâèëî âçâåøåííîãî ïî-

ïàðíîãî ñðåäíåãî; íåâçâåøåííûé öåíòðîèäíûé ìå-

òîä;âçâåøåííûé öåíòðîèäíûé ìåòîä;ïðàâèëîÂàðäà.

Âûáîð ìåðû ðàññòîÿíèÿ ìåæäó êëàñòåðàìè è

ìåòîäà êëàñòåðèçàöèè ïðîâèíöèé îñóùåñòâëÿëñÿ

ïóòåì àíàëèçà âñåõ âàðèàíòîâ, ïðåäóñìîòðåííûõ â

ïàêåòå Statistica 12.

Ýêñïåðòàìè áûëî âûáðàíî ïðèâåäåííîå íà ðèñ. 3

ðàñïðåäåëåíèå ïðîâèíöèé Âüåòíàìà ïî êëàñòåðàì

â ðåçóëüòàòå ðåøåíèÿ çàäà÷è èõ ñîâìåñòíîé êëàñòå-

ðèçàöèè ïî ñîâîêóïíîñòè õàðàêòåðèñòèê ïîæàðíîé

îïàñíîñòè ñåêòîðà õîçÿéñòâóþùèõ ñóáúåêòîâ è æè-

ëîãî ñåêòîðà.

Ðåçóëüòàòû òèïîëîãèçàöèè êàê çàäà÷è ñèíòåçà òåð-

ðèòîðèé Âüåòíàìà â îäíîðîäíûå ãðóïïû ïî ïîæàð-

íîé îáñòàíîâêå äàëè âîçìîæíîñòü áîëåå ýôôåêòèâ-

íî ðåøàòü öåëûé ñïåêòð ÷àñòíûõ çàäà÷, ñâÿçàííûõ

ñ ñîâåðøåíñòâîâàíèåì óïðàâëåíèÿ ðåñóðñàìè ïðî-

òèâîïîæàðíîé ñëóæáû, îðãàíèçàöèåé âçàèìîäåé-

ñòâèÿ ðåãèîíàëüíûõ îïåðàòèâíûõ ñëóæá, âêëþ÷àÿ

ñîñåäíèå îêðóãà, óëó÷øåíèåì íîðìàòèâíî-ïðàâîâî-

ãî îáåñïå÷åíèÿ óêàçàííûõ ñëóæá, è äðóãèå âàæíûå

çàäà÷è.

Ìåòîäèêà è ðåçóëüòàòû îïòèìàëüíîãî
ðàñïðåäåëåíèÿ êàäðîâûõ ðåñóðñîâ

Ýôôåêòèâíîå ðåøåíèå çàäà÷ óïðàâëåíèÿ ðåñóð-

ñàìè ïðîòèâîïîæàðíîé ñëóæáû ñâÿçàíî ñ êîëè÷åñò-

âåííûì èññëåäîâàíèåì çàâèñèìîñòåé óäåëüíûõ ïî-

êàçàòåëåé äåÿòåëüíîñòè ïîæàðíîé áåçîïàñíîñòè âî

âðåìåíè è â òåððèòîðèàëüíîì àñïåêòå [10].

Ðàññìîòðèì çàâèñèìîñòü óäåëüíîé íàãðóçêè ïî

÷èñëó ïîãèáøèõ íà ïîæàðàõ (ÓÍÏÏ) d, óäåëüíîé íà-

ãðóçêè ïî ÷èñëó òðàâìèðîâàííûõ íà ïîæàðàõ (ÓÍÒÏ)

w îò óäåëüíîé íàãðóçêè ïî ïîæàðàì íà îäíîãî ïî-

æàðíîãî (ÓÍÏ) h íà ïðèìåðå Âüåòíàìà. Íà ðèñ. 4

ïîêàçàíû ýìïèðè÷åñêèå äàííûå è òåîðåòè÷åñêîå îïè-

ñàíèå ýòîé çàâèñèìîñòè â ïåðèîä ñ 2006 ïî 2016 ãîäû.

Äàííàÿ çàâèñèìîñòü õîðîøî îïèñûâàåòñÿ ñëåäó-

þùåé ýêñïîíåíöèàëüíîé êðèâîé (îáúÿñíÿåìîñòü,

ðàâíàÿ êâàäðàòó êîððåëÿöèè R2, ñîñòàâëÿåò 0,73):

d = 0,33 exp (107,23h). (2)

Ïðèìåðíî òàêîé æå îáúÿñíÿåìîñòüþ (0,76) õà-

ðàêòåðèçóåòñÿ çàâèñèìîñòü óäåëüíîãî ïîêàçàòåëÿ ïî

÷èñëó òðàâìèðîâàííûõ íà ïîæàðàõ îò óäåëüíîé íà-

ãðóçêè ïî ïîæàðàì, êîòîðàÿ òàêæå îïèñûâàåòñÿ ýêñ-

ïîíåíöèàëüíîé êðèâîé (ðèñ. 5):

w = 0,31 exp (90,3h). (3)

Íà îñíîâå ïîëó÷åííûõ çàêîíîìåðíîñòåé (2) è (3)

ñôîðìèðîâàí êîìïëåêñíûé óäåëüíûé ïîêàçàòåëü si,

ó÷èòûâàþùèé êàê ïîãèáøèõ, òàê è òðàâìèðîâàííûõ

íà ïîæàðàõ:

si = �di + 	wi, (4)

ãäå i — íîìåðà òî÷åê íàáëþäåíèÿ, ãîäû; i = 1, 2, …, I;

I — îáùåå ÷èñëî ëåò íàáëþäåíèÿ;

� — âåñ óäåëüíîãî ïîêàçàòåëÿ di;

	 — âåñ óäåëüíîãî ïîêàçàòåëÿ wi.

Íà ñóììó âåñîâûõ êîýôôèöèåíòîâ íàëàãàåòñÿ

îãðàíè÷åíèå:

� + 	 = 1. (5)

Ðèñ. 5. Ýìïèðè÷åñêèå äàííûå (�) è òåîðåòè÷åñêîå îïèñàíèå

(——) çàâèñèìîñòè ÓÍÒÏ (w) îò ÓÍÏ (h) âî Âüåòíàìå ñ 2006

ïî 2016 ãã.:�— 2016 ã.; � — ïðîãíîç íà 2017–2018 ãã.

Fig. 5. Empirical data (�) and theoretical description (——) of

the relation between the specific index on the number of injured

in fires (w) and SLP (h) in Vietnam from 2006 to 2016; � —

2016; � — forecast for 2017–2018

Ðèñ. 4. Ýìïèðè÷åñêèå äàííûå (�) è òåîðåòè÷åñêîå îïèñàíèå

(——) çàâèñèìîñòè ÓÍÏÏ (d) îò ÓÍÏ (h) âî Âüåòíàìå ñ 2006

ïî 2016 ãã.:�— 2016 ã.; � — ïðîãíîç íà 2017–2018 ãã.

Fig. 4. Empirical data (�) and theoretical description (——) of

the relation between the specific index for the number of people

who died in fires (d) and SLP (h) in Vietnam from 2006 to 2016;

�— 2016; � — forecast for 2017–2018
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Ðàñ÷åòû, ïðîâåäåííûå íà ðåàëüíûõ èñõîäíûõ äàí-

íûõ, ïîêàçàëè, ÷òî íàèëó÷øåé äëÿ Âüåòíàìà ÿâëÿ-

åòñÿ ìîäåëü âèäà:

s = (0,555d + 0,445w) = 0,318 exp (101,04h). (6)

Íà ðèñ. 6 ïðèâåäåíû ýìïèðè÷åñêèå äàííûå è òå-

îðåòè÷åñêîå îïèñàíèå çàâèñèìîñòè êîìïëåêñíîãî

óäåëüíîãî ïîêàçàòåëÿ s îò ÓÍÏ âî Âüåòíàìå â ïå-

ðèîä 2006–2016 ãã. (R2 = 0,816).

Íà îñíîâå íàéäåííîé çàâèñèìîñòè (6) ðåøèì

çàäà÷ó îïòèìàëüíîãî òåððèòîðèàëüíîãî ðàñïðåäå-

ëåíèÿ êàäðîâûõ ðåñóðñîâ ïðîòèâîïîæàðíîé ñëóæ-

áû, çàíèìàþùóþ âàæíîå ìåñòî â îáùåì ñïåêòðå åå

óïðàâëåí÷åñêèõ çàäà÷ [10].

Ïóñòü îáùàÿ çàâèñèìîñòü âåêòîðà âûõîäíûõ ïå-

ðåìåííûõV



îò âåêòîðà âõîäíûõ ïåðåìåííûõ è âåê-

òîðà êàäðîâûõ ðåñóðñîâ èìååò âèä:

V V R X

 
 

� ( , ). (7)

Ïðè ýòîì âûïîëíÿåòñÿ óñëîâèå:

R Rk

k

K

�
� �

1

0 , (8)

ãäå K — îáùåå ÷èñëî òåððèòîðèàëüíûõ êëàñòåðîâ

ñ ðàçíîé ïîæàðíîé îáñòàíîâêîé, ïðîòèâîïîæàð-

íàÿ ñëóæáà êîòîðûõ ïîä÷èíåíà åäèíîìó ãîñó-

äàðñòâåííîìó Öåíòðó [11, 12];

Rk — êàäðîâûé ðåñóðñ â k-ì êëàñòåðå,

k = 1, 2, …, K;

R0 — îáùèé êàäðîâûé ðåñóðñ âî âñåõ K êëàñ-

òåðàõ.

Äëÿ ïîñòðîåíèÿ êðèòåðèÿ îïòèìàëüíîñòè ðàñ-

ïðåäåëåíèÿ êàäðîâûõ ðåñóðñîâ ïðîòèâîïîæàðíîé

ñëóæáû â òåððèòîðèàëüíîì àñïåêòå ââåäåì öåëåâóþ

ôóíêöèþ �k, êîòîðàÿ îòðàæàåò ýôôåêòèâíîñòü èñ-

ïîëüçîâàíèÿ êàäðîâîãî ðåñóðñà ïðîòèâîïîæàðíîé

ñëóæáû. Ïðèìåíèòåëüíî ê k-ìó êëàñòåðó Âüåòíàìà

çàïèøåì åå â ñëåäóþùåì âèäå:

�k = �k (Fk, Rk, � k ), (9)

ãäå Fk — ÷èñëî ïîæàðîâ â k-ì òåððèòîðèàëüíîì êëàñ-

òåðå;

Rk — êîëè÷åñòâî ïîæàðíûõ â k-ì êëàñòåðå;

� k — âåêòîð ïàðàìåòðîâ öåëåâîé ôóíêöèè â k-ì

êëàñòåðå.

Â ïðèëîæåíèÿõ òåîðèè àêòèâíûõ ñèñòåì [13] ïðè-

íÿòî ïðåäïîëàãàòü, ÷òî öåëåâàÿ ôóíêöèÿ (8) ìîíî-

òîííî âîçðàñòàåò â îáëàñòè 0 < Rk < 
:

�k (Fk, 
, � k ) = Ak = const (10)

è îãðàíè÷åíà ñâåðõó.

Öåëåâàÿ ôóíêöèÿ îáùåé ñèñòåìû ïðîòèâîïîæàð-

íîé ñëóæáû Âüåòíàìà �ö îïðåäåëÿåòñÿ öåëåâûìè

ôóíêöèÿìè åå ïîäðàçäåëåíèé â êëàñòåðàõ è ïðåä-

ñòàâëÿåòñÿ â âèäå èõ ñóììû:

�ö �
�

�

� �k

k

k K

1

. (11)

Öåíòð, ðàñïîëàãàÿ îãðàíè÷åííûìè ðåñóðñàìè,

ñòðåìèòñÿ äîñòè÷ü íåêîòîðîãî îïòèìàëüíîãî çíà-

÷åíèÿ ñâîåé ñèñòåìíîé öåëè (îáùåé öåëåâîé ôóíê-

öèè) ïóòåì âûáîðà òàêîãî ðàñïðåäåëåíèÿ êàäðîâûõ

ðåñóðñîâ, êîòîðîå áû ñòèìóëèðîâàëî òåððèòîðèàëü-

íûå ïðîòèâîïîæàðíûå ñëóæáû ê ñîâåðøåíñòâîâà-

íèþ ôîðì è ìåòîäîâ îïåðàòèâíî-ñëóæåáíîé äåÿ-

òåëüíîñòè ïðè òóøåíèè ïîæàðîâ, èíòåíñèôèêàöèè

èñïîëüçîâàíèÿ íàëè÷íûõ ðåñóðñîâ.

Çàäà÷à ðàñïðåäåëåíèÿ êàäðîâûõ ðåñóðñîâ ïðè èç-

âåñòíîé çàâèñèìîñòè �k (Fk, Rk, � k) è èçâåñòíûõ ïà-

ðàìåòðàõ �k ñòàâèòñÿ êàê ñëåäóþùàÿ çàäà÷à îïòè-

ìèçàöèè:

�ö max� 

�

�

� � �k

k

k K

k k kF R R
1

( , , ) ( ) (12)

ïðè îãðàíè÷åíèè íà êîëè÷åñòâî êàäðîâûõ ðåñóðñîâ,

êîòîðûìè ðàñïîëàãàåò Öåíòð:

R Rk

k

k K

�

�

� �
1

. (13)

Ðàññìîòðèì äëÿ ôîðìèðîâàíèÿ öåëåâîé ôóíê-

öèè àíàëèòè÷åñêóþ çàâèñèìîñòü (6), îòðàæàþùóþ

ñâÿçü óäåëüíîé íàãðóçêè ïî ïîæàðàì c êîìïëåêñíûì

óäåëüíûì ïîêàçàòåëåì ïî âçâåøåííîìó ÷èñëó ïî-

ãèáøèõ è òðàâìèðîâàííûõ íà ïîæàðàõ:

sk = 0,318 exp (101,04hk), (14)

ãäå hk — êîëè÷åñòâî ïîæàðîâ, ïðèõîäÿùååñÿ íà îä-

íîãî ïîæàðíîãî â k-ì êëàñòåðå.

Çàäà÷à îïòèìàëüíîãî ðàñïðåäåëåíèÿ êàäðîâûõ

ðåñóðñîâ ïî êëàñòåðàì ñòàâèòñÿ òàê, ÷òîáû ìèíèçè-

ðîâàòü ñóììó âåëè÷èí èç ôîðìóëû (14) ïî âñåì êëà-

Ðèñ. 6. Ýìïèðè÷åñêèå äàííûå (�) è òåîðåòè÷åñêîå îïèñàíèå

(——) çàâèñèìîñòè êîìïëåêñíîãî óäåëüíîãî ïîêàçàòåëÿ s îò

ÓÍÏ âî Âüåòíàìå â ïåðèîä 2006–2016 ãã.

Fig. 6. Empirical data (�) and theoretical description (——) of

the relation between the complex specific indicator s and SLP in

Vietnam from 2006 to 2016
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ñòåðàì k = 1, …, K ëèáî ìàêñèìèçèðîâàòü ñóììó

îáðàòíûõ âåëè÷èí:

1�sk = 3,145 exp (–101,04hk). (15)

Äàëåå îïðåäåëèì öåëåâóþ ôóíêöèþ:

�k = 3,145 [1 – exp (–101,04hk)] �

� 3,2 [1 – exp (–100hk)],
(16)

êîòîðàÿ èìååò ñëåäóþùèé ãðàôè÷åñêèé âèä (ðèñ.7).

Ôóíêöèÿ (16) ÿâëÿåòñÿ ìîíîòîííî âîçðàñòàþùåé,

è ïðè hk 
 
 �k 
 3,2.

Â öåëÿõ ïîëó÷åíèÿ àíàëèòè÷åñêèõ çàâèñèìîñòåé

äëÿ îïòèìàëüíîãî ðàñïðåäåëåíèÿ êàäðîâûõ ðåñóð-

ñîâ óïðîñòèì âûðàæåíèå (16), ðàçëîæèâ ýêñïîíåí-

òó â ðÿä Ìàêëàðåíà. Òîãäà:

�k = 160 (2hk – 102hk
2 + …), k = 1, 2, …, K. (17)

Öåëåâàÿ ôóíêöèÿ Öåíòðà â ýòîì ñëó÷àå ïðåä-

ñòàâëÿåòñÿ â âèäå:

�ö � 320 1 50
1

h hk k

k

k K

( ) .�
�

�

� (18)

Òàêèì îáðàçîì, çàäà÷à îïòèìàëüíîãî ðàñïðåäå-

ëåíèÿ êàäðîâûõ ðåñóðñîâ ìåæäó K êëàñòåðàìè ñòà-

âèòñÿ â âèäå:

�ö R

 
 min; (19)

R Rk

k

k K

�

�

� �
1

. (20)

Çàäà÷à (19)–(20) ðåøåíà ìåòîäîì Ëàãðàíæà.

Ôóíêöèÿ Ëàãðàíæà çàïèñûâàåòñÿ â âèäå:

L h hk k

k

k K

( ) [ ( ) ]�ö � � �
�

�

� 320 1 50
1

� �
�

�
��

�

�
��

�

�

�� R Rk

k

k K

1

,

(21)

ãäå � — ìíîæèòåëü Ëàãðàíæà.

Óñëîâíûé ýêñòðåìóì âûðàæåíèÿ (21) íàõîäèòñÿ

èç ñîîòíîøåíèé:

�
�

�
�

�
�

L R

R

L R

k

( , ) ( , )
,

� �
�

0 k = 1, 2, …, K. (22)

Ïîäñòàâëÿÿ âûðàæåíèå äëÿ hk = Fk �Rk, èìååì:

�
�

� � � � � �
L

R

F

R

F

Rk

k

k

k

k

320 0
2

2

3
+ 3 320 50 � ; (23)

�
�

� � �
�

�

�L
R Rk

k

k K

�
1

0. (24)

Ðåøàÿ êóáè÷åñêîå íîðìèðîâàííîå óðàâíåíèå (23)

îòíîñèòåëüíî Rk

R
F

R Fk
k

k k
3 2320 150

320
0� � �

� �
, (25)

íàõîäèì åäèíñòâåííûé âåùåñòâåííûé êîðåíü ñ ïî-

ìîùüþ ôîðìóëû Êàðäàíî:

R F F
F F

k k k
k k�

�
� � �

�
�

�
�
� �

150 160 320 320

27

150

2

2
2

3

� � �

�
�

� � �
�
�

�
�
�

150 160 320 320

27

150

2

2
2

3

� � �
F F

F F
k k

k k .

(26)

Ñ ó÷åòîì òîãî ÷òî ïåðâûé ÷ëåí â êîðíÿõ êâàä-

ðàòíûõ âûðàæåíèÿ (26) ïðåíåáðåæèìî ìàë ïî ñðàâ-

íåíèþ ñî âòîðûì, îïòèìàëüíîå ðåøåíèå ïðåäñòàâ-

ëÿåòñÿ â âèäå:

R R
F

F

k
k

k

k

k K( ) ,îïò �

�

�

�

23

23

1

k = 1, 2, …, K. (27)

Âû÷èñëèòåëüíûå ýêñïåðèìåíòû ïîêàçàëè, ÷òî

èñïîëüçîâàíèå ìåòîäèêè îïòèìàëüíîãî ðàñïðåäå-

ëåíèÿ êàäðîâûõ ðåñóðñîâ â ñîîòâåòñòâèè ñ (27) ïî-

çâîëèëî áû ñîêðàòèòü êîìïëåêñíûé óäåëüíûé ïîêà-

çàòåëü ïðèìåðíî íà 10–12 % ïî ñðàâíåíèþ ñ ðåàëü-

íî ñóùåñòâóþùåé ñèòóàöèåé èõ ðàñïðåäåëåíèÿ ïî

êëàñòåðàì.

Âûâîäû

1. Òåððèòîðèè Âüåòíàìà (ïðîâèíöèè è ãîðîäà

ðåñïóáëèêàíñêîãî ïîä÷èíåíèÿ) èç øåñòè îêðóãîâ

ñòðàíû â ðåçóëüòàòå ðåøåíèÿ çàäà÷è êëàñòåðíîãî

àíàëèçà ðàñïðåäåëèëèñü ïî ïÿòè êëàñòåðàì, äîñòà-

òî÷íî îäíîðîäíûì ïî ïîæàðíîé îáñòàíîâêå. Ðàñ-

ïðåäåëåíèå ïî êëàñòåðàì ïðåäñòàâëÿåòñÿ ëîãè÷-

íûì, äîñòàòî÷íî õîðîøî èíòåðïðåòèðóåìûì è

êîìïàêòíûì.

2. Ïîëó÷åííàÿ òèïîëîãèÿ ïðîâèíöèé Âüåòíàìà

äîëæíà áûòü ïîëîæåíà â îñíîâó îïðåäåëåíèÿ ñòðà-

òåãèè òåððèòîðèàëüíîãî óïðàâëåíèÿ ðåñóðñàìè

Ðèñ. 7. Çàâèñèìîñòü öåëåâîé ôóíêöèè îò êîìïëåêñíîãî óäåëü-

íîãî ïîêàçàòåëÿ

Fig. 7. Dependence of the target function on the complex specific

index
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ïðîòèâîïîæàðíîé ñëóæáû, ïðîãíîçèðîâàíèÿ ïåðñ-

ïåêòèâ åå êëàñòåðíîãî ðàçâèòèÿ, ðåøåíèÿ îñíîâíûõ

ðåãèîíàëüíûõ çàäà÷ ñëóæåáíî-áîåâîé äåÿòåëüíî-

ñòè ïîæàðíûõ ïîäðàçäåëåíèé.

3. Îäíî èç öåíòðàëüíûõ ìåñò ñðåäè çàäà÷, ñâÿ-

çàííûõ ñ óïðàâëåíèåì ïðîòèâîïîæàðíîé ñëóæáîé

Âüåòíàìà, çàíèìàåò çàäà÷à èõ îïòèìàëüíîãî îáåñ-

ïå÷åíèÿ êàäðîâûìè ðåñóðñàìè. Âåñüìà êîíñòðóê-

òèâíûì äëÿ ðåøåíèÿ íàçâàííîé çàäà÷è ÿâëÿåòñÿ

ïðåäñòàâëåíèå ïðîöåññà îïåðàòèâíî-ñëóæåáíîé

äåÿòåëüíîñòè êàäðîâûõ ïîäñèñòåì ïðîòèâîïîæàð-

íîé ñëóæáû â êëàñòåðàõ â òåðìèíàõ “âõîä – ðåñóðñû

– âûõîä” è ôîðìàëüíîå îïèñàíèå åå “îïåðàòèâ-

íî-ñëóæåáíîé òåõíîëîãèè”.

4. Âû÷èñëèòåëüíûå ýêñïåðèìåíòû ïîêàçàëè,

÷òî èñïîëüçîâàíèå ìåòîäèêè îïòèìàëüíîãî ðàñïðå-

äåëåíèÿ êàäðîâûõ ðåñóðñîâ ïîçâîëèëî áû ñîêðà-

òèòü óäåëüíûé êîìïëåêñíûé ïîêàçàòåëü ÷èñëà ïî-

ãèáøèõ è òðàâìèðîâàííûõ íà ïîæàðàõ ïðèìåðíî íà

10–12 % ïî ñðàâíåíèþ ñ ðåàëüíîé ñèòóàöèåé èõ

ðàñïðåäåëåíèÿ ïî êëàñòåðàì Âüåòíàìà.

5. Ïîëó÷åííûå ðåçóëüòàòû èìåþò ïåðñïåêòèâû

ñâîåãî ðàçâèòèÿ, ñâÿçàííûå ñ äåòàëèçàöèåé ïîæàð-

íûõ ðèñêîâ è ðåñóðñîâ ïðîòèâîïîæàðíîé ñëóæáû

ïî ïðîâèíöèÿì Âüåòíàìà, ìîäåëèðîâàíèåì èåðàð-

õèè åå óïðàâëåí÷åñêîé ñòðóêòóðû, ó÷åòîì äîïîë-

íèòåëüíûõ ôàêòîðîâ, îïðåäåëÿþùèõ ïîæàðíóþ îá-

ñòàíîâêó â êëàñòåðàõ, à òàêæå ó÷åòîì áîëåå ñëîæ-

íûõ âçàèìîäåéñòâèé êîìïëåêñà “ïîæàðíûå ðèñêè –

ïîæàðû – ðåñóðñû ïðîòèâîïîæàðíîé ñëóæáû” â ìà-

òåìàòè÷åñêèõ ìîäåëÿõ àíàëèçà, ïðîãíîçèðîâàíèÿ è

îïòèìàëüíîãî óïðàâëåíèÿ, àêòèâíî ðàçâèâàåìûõ êàê

â Ðîññèè, òàê è çà ðóáåæîì [14–33].
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ABSTRACT

Introduction. The article is devoted to solving the interrelated problems of assessing the territorial

situation of fires based on the approaches of the integral fire risks theory, the typology of territories on

fire situation based on cluster analysis, the optimal distribution of human resources of the fire service

in territorial clusters. The optimal distribution is based on the principles of the active systems theory.

Methods. The study was conducted on the materials of Vietnam as a rapidly developing country

with a fire situation that is complicated over time and has significant territorial differences. When

solving the problem of typology takes into account the complex of factors reflecting economic, social,

demographic, climatic indicators as well as indicators that account for the processes of urbanization,

electrification, the development of trade and transport, provision of fire services personnel and

technical means, characteristics of fires and fire fighting. The problem of typologization of Vietnam’s

provinces on characteristics of fire danger is given and its solution with the help of statistical software

package Statistica 12 is found. An algorithm for solving the problem of territories typology by

complex characteristics of fire danger is presented.

Results. The selected clusters satisfy three conditions: compact location in Vietnam; similarity of

socio-economic conditions and fire situation; similarity of their forces and means parameters.

Specific performance indicators of fire service depending on the actual load on firefighter were

investigated.

Discussion. The complex specific indicator is formed, taking into account both the dead and

injured in fires, which explains 82 % of the statistical data. Based on this indicator the goal function of

territorial fire services and system target function that reflect efficiency of use of human resources is

offered. Analytical dependences for the optimal distribution of human resources in clusters are found.

Conclusions. Computational experiments have shown that the use of the human resources optimal

allocation method developed in the article would reduce the complex specific indicator of the number

of deaths and injuries in fires by about 10–12 % compared to the real situation.

Keywords: management; human resources; fire service; modeling; optimization; typology; cluster

analysis; fire risk.
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ÌÎÄÅËÜ ÏÎÄÄÅÐÆÊÈ ÓÏÐÀÂËÅÍÈß ÏÎÄÃÎÒÎÂÊÎÉ
ÌÀÃÈÑÒÐÎÂ Â ÎÁÐÀÇÎÂÀÒÅËÜÍÛÕ Ó×ÐÅÆÄÅÍÈßÕ
ÏÎÆÀÐÍÎ-ÒÅÕÍÈ×ÅÑÊÎÃÎ ÏÐÎÔÈËß

Ðàññìàòðèâàåòñÿ ïðîáëåìà ðàçðàáîòêè ìîäåëè è àëãîðèòìîâ ñèñòåìû ïîääåðæêè óïðàâëåíèÿ
ïðè ïîäãîòîâêå ìàãèñòðîâ â îáðàçîâàòåëüíûõ ó÷ðåæäåíèÿõ ïîæàðíî-òåõíè÷åñêîãî ïðîôèëÿ â
Ðåñïóáëèêå Êàçàõñòàí. Íà ïåðâîì ýòàïå èññëåäîâàíèé ïðîâåäåí àíàëèç ñîâðåìåííîãî ñîñòîÿ-
íèÿ ñèñòåìû óïðàâëåíèÿ ïîäãîòîâêîé ìàãèñòðîâ ïîæàðíî-òåõíè÷åñêîãî ïðîôèëÿ, âûÿâèâøèé
ïðîáëåìíûå ìîìåíòû, ðåøàåìûå òîëüêî ñ ó÷åòîì öåëîñòíîñòè ñèñòåìû ïîäãîòîâêè ïðîôèëü-
íûõ ìàãèñòðîâ. Íà âòîðîì ýòàïå ïðîàíàëèçèðîâàíû ñóùåñòâóþùèå ìîäåëè ñèñòåì îðãàíèçàöèè
è óïðàâëåíèÿ ïîäãîòîâêîé ìàãèñòðîâ, îðèåíòèðîâàííûå íà ñîâðåìåííûå ãîñóäàðñòâåííûå îá-
ðàçîâàòåëüíûå ñòàíäàðòû. Íà òðåòüåì ýòàïå ïî ðåçóëüòàòàì âûáîðêè ðàçðàáîòàíû ìîäåëü ôîð-
ìèðîâàíèÿ èíäèâèäóàëüíûõ òðàåêòîðèé íà îáðàòíûõ öåëåâûõ çàäà÷àõ ñ êîððåêòèðóåìûìè
óçëàìè, ìîäåëü ñîïîñòàâëåíèÿ èíäèâèäóàëüíûõ òðàåêòîðèé ñ öåëåâîé ôóíêöèåé, à òàêæå ìàò-
ðè÷íàÿ ñèñòåìà îðãàíèçàöèè è ñîïîñòàâëåíèÿ ãîñóäàðñòâåííûõ ñòàíäàðòîâ è èíäèâèäóàëüíûõ
òðàåêòîðèé.

Êëþ÷åâûå ñëîâà: ìîäåëü; ñèñòåìà ïîääåðæêè óïðàâëåíèÿ; ïðîôèëüíàÿ ìàãèñòðàòóðà; ìîäåëü
êîìïåòåíöèé; èíäèâèäóàëüíûå òðàåêòîðèè.

DOI: 10.18322/PVB.2018.27.06.31-44

Ââåäåíèå

Ïîñòîÿííûå èçìåíåíèÿ â òå÷åíèå ïîñëåäíåãî äåñÿ-

òèëåòèÿ â ñèñòåìå âûñøåãî îáðàçîâàíèÿ ïðèâåëè

ïðàêòè÷åñêè ê íåïîïðàâèìûì ïîñëåäñòâèÿì êàê

äëÿ ðûíêà òðóäà, òàê è äëÿ îáùåãî óðîâíÿ îáðàçîâà-

íèÿ â ñòðàíå. Äàííàÿ ïðîáëåìíàÿ îáëàñòü àêòóàëüíà

è äëÿ Ðîññèè, è äëÿ Ðåñïóáëèêè Êàçàõñòàí [1, 2].

Óðîâåíü îáðàçîâàíèÿ ïîäðàñòàþùåãî ïîêîëåíèÿ íå-

èçìåííî ïàäàåò â êëàññè÷åñêîì ïðåäñòàâëåíèè ïî-

ýòàïíîãî ïîëó÷åíèÿ çíàíèé äëÿ ðàçíûõ âîçðàñòíûõ

êàòåãîðèé. Îáùàÿ êâàëèôèêàöèÿ ïîäãîòîâëåííûõ

ïî ñîâðåìåííûì ïðîãðàììàì ñïåöèàëèñòîâ ñîãëàñ-

íî ñòàòèñòè÷åñêèì ïîêàçàòåëÿì è ñîöèîëîãè÷åñêèì

îïðîñàì òàêæå äîâîëüíî íèçêà. Ïðè÷èíîé ýòîìó

ñëóæèò äèíàìè÷åñêàÿ ñèñòåìà ïîñòîÿííûõ èçìåíå-

íèé â îáðàçîâàòåëüíîì ïðîöåññå, ïðåäïèñûâàåìûõ

ãîñóäàðñòâåííûìè îðãàíàìè [3]. Ïðè ýòîì ñêëàäû-

âàåòñÿ ñèòóàöèÿ, ïðè êîòîðîé óñòîÿâøèåñÿ êëàññè-

÷åñêèå ïðèíöèïû ïåðåäà÷è çíàíèé, ïðèìåíÿåìûå

â ñèñòåìå ïðîôåññèîíàëüíîãî îáðàçîâàíèÿ, âû-

íóæäåíû èçìåíÿòüñÿ, ìîäèôèöèðîâàòüñÿ, èñïðàâ-

ëÿòüñÿ, ñîêðàùàòüñÿ è îñîâðåìåíèâàòüñÿ â ñîîòâåò-

ñòâèè ñ òðåáîâàíèÿìè ðûíêà òðóäà. Èñêóññòâåííàÿ

ñèñòåìà èåðàðõèè òðåáîâàíèé ê îáðàçîâàòåëüíûì

ïðîãðàììàì ïðèâåëà ê òîìó, ÷òî îáó÷àåìûé ïåðâîé

ñòóïåíè âûñøåãî îáðàçîâàíèÿ óæå íå ñîîòâåòñòâóåò

òðåáîâàíèÿì Òðóäîâîãî êîäåêñà äëÿ ïðèíÿòèÿ íà

äîëæíîñòü è âûíóæäåí èñêàòü (ñàìîñòîÿòåëüíî) äî-

ïîëíèòåëüíûå âîçìîæíîñòè, ÷òîáû äîó÷èòüñÿ è

ïîëó÷èòü ñïåöèàëèçàöèþ [4, 5]. Äðóãèìè ñëîâàìè,

íîâàÿ ñèñòåìà áàêàëàâðèàòà ïðèâåëà ê òîìó, ÷òî ñè-

ñòåìà òðóäîâûõ îòíîøåíèé îêàçàëàñü íå ãîòîâà ê

ïðèíÿòèþ ïîòîêà íîâûõ ìîëîäûõ êàäðîâ [6].

Â äàííûõ óñëîâèÿõ äëÿ âóçîâ ñòðàíû îòíîñè-

òåëüíî íîâûì âåÿíèåì ñòàëî ôîðìèðîâàíèå íà áàçå

ñîáñòâåííûõ îáðàçîâàòåëüíûõ ïëîùàäîê ïðîôèëü-

íûõ ìàãèñòðàòóð, ïîçâîëÿþùèõ îáó÷àåìûì, çàâåð-

øèâøèì áàêàëàâðèàò, ïðîäîëæèòü ïðîöåññ îáó÷å-

íèÿ è ïîëó÷èòü ñïåöèàëüíîñòü [7]. Ñ òî÷êè çðåíèÿ

ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ îáðàçîâàòåëüíîé

ñðåäîé äàííûé ýòàï äîëæåí ôîðìèðîâàòüñÿ íà áàçå

ïðîãðàìì âóçîâ, ÷òî íå äîëæíî âûçûâàòü äîïîëíè-

© Áóòóçîâ Ñ. Þ., Àìàíêåøóëû Ä., Ðûæåíêî Í. Þ., 2018
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òåëüíûõ ïðîáëåì ïðè îòêðûòèè íîâûõ íàïðàâëå-

íèé ìàãèñòðàòóðû. Òåì íå ìåíåå ïðàêòèêà ïîêàçàëà,

÷òî èìååò ìåñòî îáðàòíûé ýôôåêò. Ïåðâûå ïîïûòêè

áûñòðîãî ôîðìèðîâàíèÿ ïðîãðàìì ìàãèñòðàòóð âû-

çâàëè ðÿä íåïîíèìàíèé è íåäîóìåíèé ïðè ðàçðà-

áîòêå íåîáõîäèìîé äîêóìåíòàöèè [8].

Îäíà èç êëþ÷åâûõ ïðîáëåì çàêëþ÷àåòñÿ â òîì,

÷òî ñîâðåìåííûå ïðîôèëüíûå âûñøèå ó÷åáíûå çà-

âåäåíèÿ îñòðî íóæäàþòñÿ â ðàçðàáîòêå íîâûõ ñïå-

öèàëèçèðîâàííûõ ìåòîäîâ è ìåòîäîëîãèé, ïîçâî-

ëÿþùèõ ïëàíèðîâàòü ó÷åáíûé ïðîöåññ ñ ó÷åòîì

ñîâðåìåííûõ òðåáîâàíèé, ïðåäúÿâëÿåìûõ ê ìàãè-

ñòðàíòàì, âåñòè ó÷åò äèíàìè÷åñêè èçìåíÿþùåéñÿ

íàãðóçêè, îïåðàòèâíî ïðåäîñòàâëÿòü ñâîäíóþ èí-

ôîðìàöèþ ïî îáó÷àåìûì, àíàëèçèðîâàòü äàííûå

èíäèâèäóàëüíûõ ãðàôèêîâ ðàñïèñàíèé è çàãðóçêè

àóäèòîðíîãî ôîíäà è ò. ï. [9] Îïèñàííûå çàäà÷è ðàñ-

ïðîñòðàíÿþòñÿ íà âñå ýòàïû ïðîöåññà îáó÷åíèÿ, íà-

÷èíàÿ ñ ýòàïà àáèòóðèåíòà. Ïî ìåðå “ðîñòà” îáó÷à-

åìûõ äàííûå ïðîöåññû óñëîæíÿþòñÿ, íàñûùàþòñÿ

êîíòóðàìè èíäèâèäóàëüíîãî îáó÷åíèÿ. Ñóùåñòâóåò

òèïè÷íîå çàáëóæäåíèå, ÷òî ñîïðîâîæäåíèå îáðàçî-

âàòåëüíîé äåÿòåëüíîñòè â ìàãèñòðàòóðå ïðîùå, ÷åì

íà ïðåäûäóùèõ ýòàïàõ, ïîñêîëüêó êîëè÷åñòâî îáó-

÷àåìûõ ñóùåñòâåííî ìåíüøå. Ïðàêòèêà ïîêàçàëà,

÷òî äàííûé àðãóìåíò íå èìååò ïîä ñîáîé îñíîâàíèÿ:

èíäèâèäóàëèçàöèÿ òðàåêòîðèè îáÿçûâàåò ôîðìèðî-

âàòü äîêóìåíòû íå òîëüêî äëÿ ïðîôèëüíîé ãðóïïû,

÷òî ÿâëÿåòñÿ îñîáåííîñòüþ ïðîöåññà îáó÷åíèÿ [10].

Ïðîöåññ óñëîæíÿåòñÿ â âåäîìñòâåííûõ îáðàçîâà-

òåëüíûõ ó÷ðåæäåíèÿõ â ñâÿçè ñ öåëåâûì âëèÿíèåì

â ñèñòåìå óïðàâëåíèÿ ïðîôèëüíîãî ìèíèñòåðñòâà

[11, 12]. Ñëåäîâàòåëüíî, ìîäåëèðîâàíèå è àëãîðèò-

ìèçàöèÿ ñ ó÷åòîì îïèñàííûõ êðèòåðèåâ èíôîðìà-

öèîííî-àíàëèòè÷åñêèõ ñèñòåì ïîääåðæêè óïðàâëå-

íèÿ ìàãèñòðàòóðîé ÿâëÿþòñÿ àêòóàëüíûìè. Â ñâÿçè

ñ ýòèì ìîæíî îáîçíà÷èòü ðÿä ïðîáëåìíûõ âîïðî-

ñîâ, ñóùåñòâóþùèõ íà òåêóùèé ìîìåíò:

� ñ ïåðåõîäîì íà ìíîãîóðîâíåâóþ ñèñòåìó îáó÷å-

íèÿ â Ðåñïóáëèêå Êàçàõñòàí âîçíèêàåò íåîáõî-

äèìîñòü ïîäãîòîâêè è îáó÷åíèÿ âûñîêîêâàëèôè-

öèðîâàííûõ ìàãèñòðîâ ïîæàðíî-òåõíè÷åñêîãî

ïðîôèëÿ äëÿ äàëüíåéøåãî ïîâûøåíèÿ êâàëè-

ôèêàöèè ýêñòåðíîì ïðåïîäàâàòåëåé-ñïåöèàëè-

ñòîâ;

� èñïîëüçîâàíèå ñóùåñòâóþùèõ ìîäåëåé íå ìîæåò

â ïîëíîé ìåðå îáåñïå÷èòü ïåðåõîä íà íîâóþ ñè-

ñòåìó îáó÷åíèÿ â ñâÿçè ñ òåì, ÷òî íà ïðàêòèêå

íåò ìåõàíèçìîâ ñèíòåçà êëàññè÷åñêîé ôîðìû

ãðóïïîâîãî îáó÷åíèÿ ìàãèñòðîâ è îáó÷åíèÿ ïî

èíäèâèäóàëüíîé òðàåêòîðèè ïðîôèëüíûõ ñïå-

öèàëèñòîâ.

Ïðåäëàãàþòñÿ àäàïòèðîâàííûå ïîä ïîæàðíî-

òåõíè÷åñêèé ïðîôèëü ìîäåëü è àëãîðèòìû ñèñòåìû

ïîääåðæêè óïðàâëåíèÿ, îñíîâàííûå íà ïðîñòûõ ìå-

õàíèçìàõ ñèñòåìàòèçàöèè èíäèâèäóàëüíûõ òðàåê-

òîðèé è êîððåêòèðóåìîé îáðàòíîé ñâÿçè öåëåâîé

ôóíêöèè ãðóïïîâîãî îáó÷åíèÿ, ÷òî ïîçâîëèò îñó-

ùåñòâëÿòü ïðîöåññ àäàïòàöèè âíîâü ââîäèìûõ èç-

ìåíåíèé â ýâîëþöèîííîì ðåæèìå.

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ðàçðàáîòêà ìîäå-

ëè è àëãîðèòìîâ ïîääåðæêè óïðàâëåíèÿ ïîäãîòîâ-

êîé ìàãèñòðîâ â îáðàçîâàòåëüíûõ ó÷ðåæäåíèÿõ ïî-

æàðíî-òåõíè÷åñêîãî ïðîôèëÿ â Ðåñïóáëèêå Êàçàõ-

ñòàí.

Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé öåëè â ðàáîòå ðå-

øåíû ñëåäóþùèå çàäà÷è:
� ïðîàíàëèçèðîâàíî ñîâðåìåííîå ñîñòîÿíèå ñèñ-

òåìû óïðàâëåíèÿ ïîäãîòîâêîé ìàãèñòðîâ ïîæàð-

íî-òåõíè÷åñêîãî ïðîôèëÿ â Ðåñïóáëèêå Êàçàõ-

ñòàí;
� ïðîâåäåí àíàëèç ìîäåëåé ñèñòåì îðãàíèçàöèè è

óïðàâëåíèÿ ïîäãîòîâêîé ìàãèñòðîâ ïðîôèëüíûõ

âóçîâ, îðèåíòèðîâàííûõ íà ñîâðåìåííûå ãîñó-

äàðñòâåííûå îáðàçîâàòåëüíûå ñòàíäàðòû;
� ðàçðàáîòàíà ìîäåëü ôîðìèðîâàíèÿ èíäèâèäó-

àëüíûõ òðàåêòîðèé íà îáðàòíûõ öåëåâûõ çàäà-

÷àõ ñ êîððåêòèðóåìûìè óçëàìè;
� ðàçðàáîòàíà ìîäåëü ñîïîñòàâëåíèÿ èíäèâèäó-

àëüíûõ òðàåêòîðèé ñ öåëåâîé ôóíêöèåé; îïðå-

äåëåíû êðèòåðèè ñ ïëàâàþùèìè êîýôôèöèåí-

òàìè;
� ðàçðàáîòàíà ìàòðè÷íàÿ ñèñòåìà îðãàíèçàöèè è

ñîïîñòàâëåíèÿ ãîñóäàðñòâåííûõ ñòàíäàðòîâ è èí-

äèâèäóàëüíûõ òðàåêòîðèé.

Ìåòîäû èññëåäîâàíèÿ

Äëÿ ðåøåíèÿ ïîñòàâëåííûõ â ðàáîòå çàäà÷ èñ-

ïîëüçóþòñÿ ìåòîäû òåîðèè óïðàâëåíèÿ, ýëåìåíòû

òåîðèè öåëåâîãî óïðàâëåíèÿ è ìåõàíèçìîâ îáðàò-

íûõ çàäà÷, òåîðèÿ ìíîæåñòâ, êîíöåïòóàëüíîå ìîäå-

ëèðîâàíèå.

Â îñíîâó ïîëîæåíû ðåçóëüòàòû, ïîëó÷åííûå àâ-

òîðîì â õîäå èññëåäîâàíèé, ïðîâîäèìûõ ïî ïëàíàì

íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò Àêàäåìèè Ãîñóäàð-

ñòâåííîé ïðîòèâîïîæàðíîé ñëóæáû Ì×Ñ Ðîññèè

â ïåðèîä 2016–2018 ãã. Íà áàçå ïîëó÷åííûõ ðåçóëü-

òàòîâ ðàçðàáîòàíû ìîäåëü è àëãîðèòìû èíôîðìà-

öèîííî-óïðàâëÿþùåé ñèñòåìû, îáåñïå÷èâàþùèå

íåîáõîäèìûì èíñòðóìåíòàðèåì èíôîðìàöèîííûõ

ðåñóðñîâ îðãàí óïðàâëåíèÿ îáðàçîâàòåëüíîé ñðåäû

äëÿ ïðèíÿòèÿ ðåøåíèé.

Íàó÷íóþ íîâèçíó ïðåäñòàâëÿþò ïîëó÷åííûå àâ-

òîðîì ðåçóëüòàòû, çàêëþ÷àþùèåñÿ â ðàçðàáîòêå ìî-

äåëè è àëãîðèòìîâ ñèñòåìû ïîääåðæêè óïðàâëåíèÿ,

ðåàëèçóþùåé ìåõàíèçìû ïîäãîòîâêè ïðîôèëüíûõ

ñïåöèàëèñòîâ óðîâíÿ ìàãèñòðàòóðû â óñëîâèÿõ ôîð-

ìèðîâàíèÿ èíäèâèäóàëüíûõ òðàåêòîðèé íà îáðàò-

íûõ öåëåâûõ çàäà÷àõ ñ êîððåêòèðóåìûìè óçëàìè,

â òîì ÷èñëå:
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� ìîäåëü ñîïîñòàâëåíèÿ èíäèâèäóàëüíûõ òðàåê-

òîðèé ñ öåëåâîé ôóíêöèåé, à òàêæå ñ êðèòåðèÿ-

ìè ñ ïëàâàþùèìè êîýôôèöèåíòàìè è êîððåêòè-

ðóåìîé îáðàòíîé ñâÿçüþ öåëåâîãî äåðåâà òðàåê-

òîðèè àãåíòà-èãðîêà;
� àëãîðèòìû ñèñòåìû ïîääåðæêè óïðàâëåíèÿ ïðè

ôîðìèðîâàíèè ïðîãðàìì èíäèâèäóàëüíûõ òðà-

åêòîðèé íà îñíîâå ìåõàíèçìîâ àäàïòàöèè óíè-

ôèöèðîâàííîãî ïîëÿ êðèòåðèåâ ïðè èçìåíåíèè

âíåøíåé ñðåäû ñ èñïîëüçîâàíèåì ïîêàçàòåëåé

èçìåíåíèÿ õàðàêòåðèñòèê àãåíòîâ-èãðîêîâ.

Àíàëèç ñóùåñòâóþùèõ ïîäõîäîâ
ê ïîäãîòîâêå ïðîôèëüíûõ ìàãèñòðàíòîâ

Íà ïåðâîì ýòàïå èññëåäîâàíèé ïðîâåäåí îáçîð è

àíàëèç ñóùåñòâóþùåãî ïîëîæåíèÿ â ñôåðå ïîäãîòîâ-

êè ñïåöèàëèñòîâ â Ðåñïóáëèêå Êàçàõñòàí. Îñîáûé

èíòåðåñ ïðåäñòàâëÿþò ïðîôèëüíûå îðãàíèçàöèè â

ñâÿçè ñ îøèáî÷íîñòüþ èñïîëüçîâàíèÿ èìè ñòàíäàðò-

íûõ ìåõàíèçìîâ äèíàìè÷åñêîãî âíåäðåíèÿ èçìåíå-

íèé è íåâîçìîæíîñòüþ ââåäåíèÿ ïîñòîÿííûõ ìîäè-

ôèêàöèé áåç âåðîÿòíûõ íåãàòèâíûõ ïîñëåäñòâèé.

Îäíèì èç òàêèõ âàæíûõ ïðîôèëüíûõ íàïðàâëåíèé

ÿâëÿåòñÿ ïîæàðíàÿ áåçîïàñíîñòü.

Íà äàííûé ìîìåíò ìîæíî ïðîñëåäèòü ñòàòèñòè-

êó ïîäãîòîâêè êàäðîâ â ìàãèñòðàòóðàõ, ïðåäñòàâ-

ëåííóþ íà äèàãðàììå ðèñ. 1 [12].

Âûïîëíåí òàêæå àíàëèç òåêóùåãî ñîñòîÿíèÿ îñòå-

ïåíåííîñòè îáðàçîâàòåëüíûõ ó÷ðåæäåíèé (ðèñ. 2)

è àíàëèç ñòàòóñà îáó÷àåìûõ âî âíåøíèõ îáðàçîâà-

òåëüíûõ ó÷ðåæäåíèÿõ (ðèñ. 3).

Íà îñíîâàíèè ðåçóëüòàòîâ àíàëèçà ìîæíî óòâåðæ-

äàòü, ÷òî êîëè÷åñòâî îáó÷àåìûõ è óæå ïîäãîòîâëåí-

íûõ ñïåöèàëèñòîâ ðàçíîãî óðîâíÿ íå ñîîòâåòñòâóåò

òåêóùèì ïîòðåáíîñòÿì ðûíêà òðóäà. Ïðè äàëüíåé-

øåì ðàçâèòèè òàêîãî ñöåíàðèÿ âîçìîæíî ïàäåíèå

ïðîèçâîäèòåëüíîñòè êàê ïðîìûøëåííîãî ñåêòîðà è

ñôåðû óñëóã, òàê è ñïåöèàëüíîãî ñåêòîðà êîìïëåêñ-

íîé áåçîïàñíîñòè (â äàííîì ñëó÷àå ïîæàðíîé áåç-

îïàñíîñòè).

Â êà÷åñòâå ðåøåíèÿ ñôîðìèðîâàíà ìîäåëü ñèñ-

òåìû ïîääåðæêè óïðàâëåíèÿ, ñïîñîáíîé “ïîäñêà-

Ðèñ. 1. Äèàãðàììà ïðîöåíòíîãî ñîîòíîøåíèÿ ïîäãîòîâêè ìà-

ãèñòðîâ ðàçíûõ ïðîôèëåé â ãîä

Fig. 1. The chart of a percentage ratio of training of masters in

a year

Ðèñ. 2. Äèàãðàììà ïðîöåíòíîãî ñîîòíîøåíèÿ îñòåïåíåííîñòè

Fig. 2. Chart of a percentage ratio with academic�scientific de-

grees

Ðèñ. 3. Äèàãðàììà ïðîöåíòíîãî ñîîòíîøåíèÿ ñòàòóñà îáó÷à-

åìûõ

Fig. 3. Chart of a percentage ratio status of trainees



34 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 6

ÌÀÒÅÌÀÒÈ×ÅÑÊÎÅ ÌÎÄÅËÈÐÎÂÀÍÈÅ, ×ÈÑËÅÍÍÛÅ ÌÅÒÎÄÛ È ÊÎÌÏËÅÊÑÛ ÏÐÎÃÐÀÌÌ

çûâàòü” âàðèàíòû ðåøåíèé íà ðàçíûõ ýòàïàõ æèç-

íåííîãî öèêëà ìàãèñòðàòóðû ïî âûáðàííîìó ïðî-

ôèëþ (ðèñ. 4) [8, 13, 14].

Ïðåäïîëàãàþòñÿ ñëåäóþùèå îñíîâíûå ìîìåíòû

ðåàëèçàöèè ïðåäñòàâëåííîé ìîäåëè:

1) âíåäðåíèå â îñíîâíîé ïðîöåññ ôîðìèðîâàíèÿ

ïðîôèëüíîé ìàãèñòðàòóðû öåëåâîé ôóíêöèè

f (g), ïîñòðîåííîé íà èíäèâèäóàëüíîé òðàåê-

òîðèè îáó÷àåìûõ (ITt ), ÷òî ïîçâîëèò èçáåãàòü

îøèáîê òèðàæèðîâàíèÿ êîìïëåêñíûõ çíàíèé

áåç ïðåäâàðèòåëüíîé ñèñòåìàòèçàöèè òðåáî-

âàíèé âûïóñêíîé ðàáîòû [11];

2) ðàçðàáîòêà èíäèâèäóàëüíîé ìàòðèöû äèñöèï-

ëèí |D| ñ èñïîëüçîâàíèåì ìåòîäà ñêâîçíîãî

ïðîåêòà, ÷òî ïîçâîëèò óñòàíàâëèâàòü êîíò-

ðîëüíûå òî÷êè âñåõ îáÿçàòåëüíûõ äëÿ îáó÷å-

íèÿ ïðåäìåòîâ ìàãèñòðàòóðû â ðàìêàõ ðåøà-

åìûõ èòîãîâûõ çàäà÷ [9];

3) âñòðàèâàíèå ñòðîãî èåðàðõè÷íîé ñèñòåìû ïî-

ñëåäîâàòåëüíîé çàäà÷íîñòè â èòîãîâóþ ôóíê-

öèþ òðàåêòîðèè îáó÷åíèÿ Ht
p (ãäå ð — óðî-

âåíü èåðàðõèè), ÷òî ïîçâîëèò îáó÷àåìûì íà

êàæäîì ýòàïå ïîëó÷àòü ïîëíóþ äîñòîâåðíóþ

èíôîðìàöèþ ïî òåêóùåìó ñîñòîÿíèþ [15].

Â ðàáîòå ïðåäëàãàåòñÿ âíåäðèòü â ïðîöåññ ôîð-

ìèðîâàíèÿ ìàãèñòðàòóðû öåëåâóþ ìîäåëü, ïîñòðî-

åííóþ íà ïîäõîäå èíäèâèäóàëüíîé òðàåêòîðèè îáó-

÷àåìûõ, ÷òî ïîçâîëèò èçáåæàòü îøèáîê â ïåðåäà÷å

êîìïëåêñíûõ çíàíèé áåç ñèñòåìàòèçàöèè ðåçóëüòàòîâ

âûïóñêíîé êâàëèôèêàöèîííîé ðàáîòû. Èñïîëüçîâà-

íèå ìåòîäà ïðîåêòîâ â îñíîâå ìàòðèöû äèñöèïëèí

äàñò âîçìîæíîñòü ôîðìèðîâàòü êîíòðîëüíûå òî÷êè

âñåõ ïðåäìåòîâ ìàãèñòðàòóðû â ðàìêàõ ðåøàåìûõ

èòîãîâûõ çàäà÷. Âñòðàèâàåìàÿ ñèñòåìà ïîñëåäîâà-

òåëüíîé çàäà÷íîñòè â öåëåâóþ ôóíêöèþ ïîçâîëèò

îáó÷àåìûì íà êàæäîì ýòàïå ïîëó÷àòü ïîëíóþ äîñòî-

âåðíóþ èíôîðìàöèþ ïî òåêóùåìó ñîñòîÿíèþ. Èñ-

ïîëüçîâàíèå àëãåáðàè÷åñêèõ ïðàâèë â îñíîâå èåðàð-

õèè ïðîåêòíîé äåÿòåëüíîñòè óñòðàíèò ýôôåêò èç-

áûòî÷íîñòè, ÷òî, â ñâîþ î÷åðåäü, ïîçâîëèò ïîâûñèòü

êîýôôèöèåíò ñâîåâðåìåííîñòè ïîëó÷åíèÿ èíôîð-

ìàöèè. Â ñîâîêóïíîñòè ïðèìåíÿåìûå ìåòîäû äàäóò

âîçìîæíîñòü ñóùåñòâåííî óïðîñòèòü ïðîöåññ ïðè-

íÿòèÿ óïðàâëåí÷åñêèõ ðåøåíèé ïðè ïîäãîòîâêå íî-

âûõ íàïðàâëåíèé ìàãèñòðàòóðû è ñîïðîâîæäåíèÿ

òåêóùèõ.

Óêàçàííûå îñîáåííîñòè ïðåäúÿâëÿþò íîâûå òðå-

áîâàíèÿ ê ôîðìèðîâàíèþ êîìïëåêñíîé ìîäåëè ðàç-

ðàáàòûâàåìîé ñèñòåìû ïîääåðæêè óïðàâëåíèÿ, ñïî-

ñîáíîé ñòðîèòü ãðàôèêè èíäèâèäóàëüíûõ òðàåêòî-

ðèé ñ ó÷åòîì ïîñòîÿííî èçìåíÿþùèõñÿ êðèòåðèåâ

è çàäà÷ öåëåâûõ ôóíêöèé.

Ðèñ. 4. Êîíöåïöèÿ ñèñòåìû ïîääåðæêè óïðàâëåíèÿ � Fig. 4. Concept of support management system
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Ìîäåëèðîâàíèå ñèñòåìû ïîääåðæêè
óïðàâëåíèÿ ïðè ôîðìèðîâàíèè

èíäèâèäóàëüíûõ òðàåêòîðèé
îáó÷àåìûõ ñïåöèàëüíîãî ïðîôèëÿ

Â êà÷åñòâå îñíîâíîé ìîäåëè ôîðìàëèçàöèè ãðà-

ôèêîâ èíäèâèäóàëüíûõ òðàåêòîðèé P èñïîëüçóåòñÿ

àäàïòèðîâàííûé ìåõàíèçì âåòâëåíèÿ â âèäå äâóõ

äâóäîëüíûõ ãðàôîâ, ãäå âòîðîé òðàåêòîðèåé ÿâëÿåò-

ñÿ îáðàòíàÿ öåëåâàÿ ôóíêöèÿ ñ ìíîæåñòâîì Q êîíò-

ðîëüíûõ óçëîâûõ òî÷åê èåðàðõè÷åñêîãî äåðåâà (ãðà-

ôà). Óðîâíè èåðàðõèè îáîçíà÷åíû ñîîòâåòñòâåííî

êîýôôèöèåíòàìè � è 	 (ðèñ. 5) [16, 17].

Ïðåäïîëîæèì, ÷òî ìíîæåñòâà èñõîäíûõ äàííûõ

â ãðàôàõ îáîçíà÷åíû X è Z, ãäå çíà÷åíèÿ ýëåìåíòîâ

îïðåäåëÿþòñÿ ïóòåì ôîðìèðîâàíèÿ ïðîöåññîâ äëÿ

ñîçäàíèÿ î÷åðåäíîé ñâÿçè ãðàôà R 
 V è L 
 F

ñîîòâåòñòâåííî, ãäå X = {xrv, R, V } è Z = {zlf, L, F}.

Òîãäà ìíîæåñòâî ðåøåíèé â êëþ÷åâûõ óçëîâûõ

òî÷êàõ ãðàôîâ (ïðè ñîïîñòàâëåíèè òî÷åê ãðàôîâ)

ìîæíî îïðåäåëèòü êàê:

� �Z z V F c U D Ac

vf

c( ) { , , , ( ) ( , , ) { , , }},3 3
3 1 1 0� � � � (1)

ãäå ñ(3) — ñîñòàâíîé ïàðàìåòð, îïðåäåëÿþùèé êîí-

êðåòíûé ñïîñîá îïèñàíèÿ íàáîðà ðåøåíèé, ñî-

ñòîÿùèé èç àòðèáóòèâíûõ ïàðàìåòðîâ U, D, A;

U — ìíîæåñòâî ïðîöåññîâ;

D — ìíîæåñòâî ýëåìåíòîâ;

A — ìàòðèöà ñìåæíîñòè, ñîñòîÿùàÿ èç âõîäÿ-

ùèõ� âûõîäÿùèõ èëè ïðîìåæóòî÷íûõ ïåðåìåí-

íûõ çàäà÷.

Ïðè ýòîì ñëåäóåò ó÷åñòü, ÷òî äëÿ êàæäîãî ïàðà-

ìåòðà äîïóñòèìû òîëüêî òðè ñîñòîÿíèÿ: “+1” — èñ-

õîäÿùèé, “–1” — ðåçóëüòàò è “0” — íå èñïîëüçóåòñÿ,

÷òî ñîîòâåòñòâóåò òðåáîâàíèÿì êîððåêòèðóþùåãî

êîýôôèöèåíòà ìåõàíèçìà “âåòâëåíèÿ è ãðàíèö” [18].

Ñ ó÷åòîì òåðìèíîëîãèè öåëåâóþ ôóíêöèþ ìîæíî

ïðåäñòàâèòü â âèäå:

N x xrv r v

r

R

v

V

� � ��
��
�� ( ),1 1

11

� � ��
���
��� x x kz lzrv r v vf

c
vf

f

F

r

R

v

V

( ) ( ) ,,1 1
3

111

(2)

ãäå k, l — êîýôôèöèåíòû, íåîáõîäèìûå ïðè ïåðå-

õîäå îò ýëåìåíòíîé ôîðìû îáðàáîòêè ê ôàñåò-

íîé (êîýôôèöèåíòû çàäàþò ïðèâÿçêó ê êîíêðåò-

íîìó èåðàðõè÷åñêîìó äåðåâó ðåøåíèé);

zvf
c , zvf

3 — ïàðàìåòðû, îïðåäåëÿþùèå ñâÿçü ñî-

îòâåòñòâåííî ñ ýëåìåíòàìè è ìàññèâàìè äàííûõ.

Äîñòèæåíèå êîíå÷íîé öåëè âîçìîæíî òîëüêî â

òîì ñëó÷àå, åñëè íà êàæäîì ýòàïå ïðîâîäèòñÿ îöåí-

êà ðåøåíèÿ çàäà÷ äëÿ ïàðàëëåëüíîãî âåòâëåíèÿ:

��
� �

�

�
�
�1

1
R

K q Hv v

v

[ ] , (3)

ãäå �� — îöåíêà ðåøåíèÿ çàäà÷ íà óðîâíå èåðàðõèè;

R — îãðàíè÷åíèå íà êîëè÷åñòâî âàðèàíòîâ ðå-

øåíèé;

�—ïîêàçàòåëü óðîâíÿ èåðàðõèè ýëåìåíòà äåðåâà;

K — ìíîæåñòâî íåîáõîäèìûõ êîýôôèöèåíòîâ

ìàòðè÷íîé ôîðìû îáðàáîòêè ðåøåíèé;

qv
� — ýëåìåíò äåðåâà èåðàðõè÷åñêîãî ãðàôà Q

ðàñïðåäåëåíèÿ ïî ìàññèâàì âàðèàíòîâ ðåøåíèé;

Hv
� — óðîâåíü èåðàðõèè.

Ñóùåñòâåííûì îòëè÷èåì ìîäåëè ÿâëÿåòñÿ èñïîëü-

çîâàíèå âìåñòî ñòàíäàðòíîãî ìåõàíèçìà ñîãëàñîâà-

íèÿ ðåøåíèé â óçëàõ ìîäèôèêàöèè ìîäåëè ìåõàíèç-

Ðèñ. 5. Ñèíòåç èíäèâèäóàëüíîé òðàåê-

òîðèè è èåðàðõèè öåëåâîé çàäà÷è

Fig. 5. Synthesis of individual trajectory

and hierarchy of target task
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ìîâ ñîãëàñîâàíèÿ â ñëó÷àå íàëè÷èÿ äâóõ àëüòåðíàòèâ,

ãäå îñíîâíîå óñëîâèå ïðèîðèòåòíîñòè ðåøåíèé îïðå-

äåëÿåòñÿ êàê [19]:

1
1

v u
v f x f x u

v x u x

f x q

i i

�
� � � �

� �

�

( ( )) ( ( ) ) ;

max( ), min ( );

( ) i i

i

n

i

i

n

x x q x( ) , ( ) ,
� �
� � �

�

�

�
�

 

�
�

1 1

1

(4)

ãäå u, v — ýëåìåíòû, çàäàþùèå ãðàíèöû ðåøåíèé;

f (x) — ôóíêöèÿ, îïðåäåëÿþùàÿ êîìïëåêñ ðåøå-

íèé äëÿ äîñòèæåíèÿ èòîãîâîé öåëè;

xi — ïàðàìåòð, çàäàþùèé èñõîäíûå ïðèîðèòåòû.

Íà îñíîâå ïîëó÷åííîãî îïèñàíèÿ öåëåâîé ôóíê-

öèè ñ êîððåêòèðóþùèìè êîýôôèöèåíòàìè ñôîðìè-

ðîâàíà öåëåâàÿ ôóíêöèÿ ñòðîãî èåðàðõè÷íîé ñèñ-

òåìû ïîñëåäîâàòåëüíîé çàäà÷íîñòè, ïðåäñòàâëåííàÿ

â ôîðìå ìîäåëè ñîïîñòàâëåíèÿ èíäèâèäóàëüíûõ òðà-

åêòîðèé ñ öåëåâîé ôóíêöèåé (ðèñ. 6). Îñîáåííîñòüþ

ïîëó÷åííîé ôóíêöèè ÿâëÿåòñÿ òî, ÷òî êðèòåðèé îñâà-

èâàåìîñòè äèñöèïëèí èñïîëüçîâàí â êà÷åñòâå èñ-

õîäíîé ôóíêöèè, íî èçìåíåí c ó÷åòîì îñîáåííîñòåé

ïðîöåññà îáó÷åíèÿ â ïðîôèëüíîé ìàãèñòðàòóðå [20]:

P
N t t

t r
f Udev i

i

�
�

�
�

�
��

�

�
�� �

� �
( )

( [ , ]) ,0 1 1 0 6 (5)

ãäå Ðdev — îñíîâíîé êðèòåðèé îñâàèâàåìîñòè öå-

ëåâîé ïðîãðàììû íà îñíîâå àíàëèçà ñîñòîÿíèÿ

êëþ÷åâûõ ïàðàìåòðîâ.

Â ôîðìóëå (5) íåïðåäîïðåäåëåííàÿ ôóíêöèÿ r

(êîëè÷åñòâî òåì äëÿ èçó÷åíèÿ) çàìåíåíà íà ñóììó

ðÿäà ïîñëåäîâàòåëüíî èçó÷àåìûõ äèñöèïëèí t!r;

" (âîçìîæíûé ïåðèîä îáó÷åíèÿ) — íà çàðàíåå ïðåä-

îïðåäåëåííûé èíòåðâàëüíûé ïåðèîä (t – t0); # (÷àñ-

òîòà ïîñåùåíèÿ çàíÿòèé) â ôîðìå âåðîÿòíîñòíîé

îöåíêè — íà ïåðèîäè÷åñêóþ, îöåíèâàåìóþ ñîãëàñ-

íî ñòàòèñòè÷åñêèì äàííûì N; f (ôèíàíñîâàÿ îáåñ-

ïå÷åííîñòü) â ôîðìå ñâîäíîãî ïîêàçàòåëÿ — íà ñóì-

ìó ðÿäà ôèíàíñîâûõ èñòî÷íèêîâ fi
i

.� Êîýôôèöèåíò

ïðè U (âîçìîæíîñòü óäàëåííîãî äîñòóïà ê ðåñóð-

ñàì îáðàçîâàòåëüíîãî ïðîöåññà) çàìåíåí â ñâÿçè ñ

ó÷åòîì îñîáåííîñòåé âîçìîæíîãî äèñòàíöèîííîãî

îáó÷åíèÿ â ðàçíûå ïåðèîäû âðåìåíè ñ ïðèâëå÷åíè-

åì ïðèãëàøåííîãî ïðåïîäàâàòåëüñêîãî ñîñòàâà (ñì.

ðèñ. 6) [1, 21].

Êàê ñëåäñòâèå, ó÷åò áàçîâîé òðàåêòîðèè, îõâàòû-

âàþùåé ïðîöåññ îáó÷åíèÿ ãðóïïû â öåëîì, íåâàæåí

íà íà÷àëüíîé ñòàäèè. Òîãäà ôóíêöèþ òðàåêòîðèè

ìîæíî ïðåäñòàâèòü â âèäå:

Q Q c fi
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j ij

j

r

i

N

� �
�

�
�
�

�

�
�
�

��
��

1

2

1

, (6)

ãäå Qi
base — çíà÷åíèÿ áàçîâîé òðàåêòîðèè ïî êàæäîé

èç òåì;

cj — êîëè÷åñòâî ÷àñîâ ïî êàæäîé òåìå;

fij — çíà÷åíèå j-é ôóíêöèè ïðè çíà÷åíèÿõ íåçà-

âèñèìûõ ïåðåìåííûõ â i-ì ýêñïåðèìåíòå.

Ïðè çàäàííîì îãðàíè÷åíèè [17]

Q Qi
ind

i

k

� 

�
� ( ) min ,2

1

(7)

ãäå k — ìàêñèìàëüíîå êîëè÷åñòâî çàäàâàåìûõ òðàåê-

òîðèé;

#"
r

N t t
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( – )0

!

�
b
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0

b

Ðèñ. 6. Ìîäåëü ñîïîñòàâëåíèÿ èíäèâèäóàëüíûõ òðàåêòîðèé ñ öåëåâîé ôóíêöèåé

Fig. 6. Model of comparison of individual trajectories to criterion function



ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 6 37

Qi
ind — çíà÷åíèÿ èíäèâèäóàëüíîé òðàåêòîðèè ïî

êàæäîé èç òåì.

Â ðåçóëüòàòå îáùóþ ñõåìó âçàèìîäåéñòâèÿ äâóõ

íåçàâèñèìûõ äâóäîëüíûõ ãðàôîâ ìîæíî ïðåäñòà-

âèòü êàê ïîýòàïíîå çàïîëíåíèå áëîêàìè öåëåâîãî

ïðîåêòà, ÷òî ñîîòâåòñòâóåò ìåòîäó ñêâîçíîãî ïðî-

åêòà (ðèñ. 7) [22, 23].

Îñíîâíîé èäååé ÿâëÿåòñÿ òî, ÷òî ìàãèñòðàíòû,

îáó÷àÿñü ïî èíäèâèäóàëüíîé òðàåêòîðèè (ñîãëàñíî

öåëåâîé çàäà÷å), îáó÷àþòñÿ è â ãðóïïàõ. Â òî æå âðåìÿ

êàæäûé îáó÷àåìûé èìååò ñîáñòâåííûé íàáîð êëþ-

÷åâûõ (êîíòðîëüíûõ) çàäàíèé ïî ñïåöèàëüíûì äèñ-

öèïëèíàì, îáåñïå÷èâàþùèõ ýëåìåíòû (áëîêè) èòî-

ãîâîãî ïðîåêòà. Òàê êàê èçíà÷àëüíî ñòðîèòñÿ äåðåâî

äèñöèïëèí, ïîñëåäîâàòåëüíîñòü èçëîæåíèÿ èíôîð-

ìàöèè â âûïóñêíîé êâàëèôèêàöèîííîé ðàáîòå îáåñ-

ïå÷åíà èåðàðõèåé ïîñëåäîâàòåëüíîñòè èçëîæåíèÿ

äèñöèïëèí.

Íà ïðåäâàðèòåëüíîì ýòàïå äëÿ îïðåäåëåíèÿ ïðî-

ìåæóòî÷íûõ è èòîãîâîãî êîýôôèöèåíòîâ êîððåêòè-

ðóåìîé îáðàòíîé ñâÿçè öåëåâîãî äåðåâà òðàåêòîðèè

äëÿ êàæäîãî ïîòîêà îáó÷àåìûõ ñòðîèòñÿ ëîãè÷åñêàÿ

ñõåìà ïîëó÷åíèÿ çíàíèé. Ïðåäïîëàãàåòñÿ, ÷òî íà îñ-

íîâå èåðàðõèè êîìïåòåíòíîñòíûõ ìîäåëåé ïðîâîäèò-

ñÿ îöåíêà ñîñòîÿíèÿ äèñöèïëèí Q èíäèâèäóàëüíûõ

òðàåêòîðèé öåëåâîé ôóíêöèè (ðèñ. 8) [24].

Äàííàÿ òåõíîëîãèÿ ïîçâîëÿåò óñòðàíÿòü òàêèå

ïðîáëåìû, êàê íåñîãëàñîâàííîñòü ïîëó÷àåìûõ â êîíò-

ðîëüíûõ òî÷êàõ ðåøåíèé (êîëëèçèé), ÷òî ñïîñîácò-

âóåò áîëüøåé ãèáêîñòè ïîñòðîåííûõ èåðàðõèé, à òàê-

æå ó÷åòó àëüòåðíàòèâíûõ âàðèàíòîâ â óçëîâûõ òî÷-

êàõ. Áîëåå òîãî, óñòðàíåíèå êîëëèçèé òàêîãî ðîäà

ñïîñîáñòâóåò ýôôåêòó àäàïòèâíîñòè óïðàâëåíèÿ ïðè

ñëó÷àéíîì âìåøàòåëüñòâå â îñíîâíîé æèçíåííûé

öèêë ñèñòåìû âíåøíåãî (ñòîðîííåãî) óïðàâëåíèÿ íå-

çàâèñèìûì èñòî÷íèêîì [15, 25].

Äëÿ îáúåäèíåíèÿ ïðèâåäåííûõ ìîäåëåé â åäèíóþ

ñèñòåìó ïðåäëîæåíî èñïîëüçîâàòü ôàñåòíûé ìåòîä

îðãàíèçàöèè óïðàâëåíèÿ íà îñíîâå ìàòðèöû äèñ-

öèïëèí. Äàííàÿ òåõíîëîãèÿ øèðîêî èñïîëüçóåòñÿ â

êîðïîðàòèâíûõ ñèñòåìàõ ïðè ôîðìèðîâàíèè ìàòðèö

îòâåòñòâåííîñòè, ãäå ñèíõðîíèçèðóþòñÿ êëþ÷åâûå

â òðàåêòîðèÿõ çàäà÷è è èãðîêè-èñïîëíèòåëè (ðèñ. 9)

[22, 26].

Òàêèì îáðàçîì, ïîêàçàíî, ÷òî ïðåäñòàâëåííûå â

ãëàâå ìåòîäû ìîäåëèðîâàíèÿ èíäèâèäóàëüíûõ òðà-

åêòîðèé èìåþò îáùåå ôîðìàëüíîå îñíîâàíèå, êîòî-

ðîå ñâîäèòñÿ ê ôàñåòíîé îðãàíèçàöèè äàííûõ. Ñëå-
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Ðèñ. 7. Ñîïîñòàâëåíèå èåðàðõèè äèñöèïëèí è öåëåâîãî ïðî-

åêòà

Fig. 7. Comparison of hierarchy of disciplines and target project

Ðèñ. 8. Êîððåêòèðóåìàÿ îáðàòíàÿ ñâÿçü öåëåâîãî äåðåâà òðàåêòîðèè

Fig. 8. The corrected feedback of a target tree of a trajectory
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äîâàòåëüíî, ìåõàíèçì îáîñíîâàííîãî ôîðìèðîâàíèÿ

ãðàôèêîâ (ãðàôîâ) òðàåêòîðèé îáó÷åíèÿ ìàãèñòðàí-

òîâ âïîëíå ðåàëèçóåì.

Àëãîðèòìû ñèñòåìû ïîääåðæêè
óïðàâëåíèÿ ïðè ôîðìèðîâàíèè

ïðîãðàìì èíäèâèäóàëüíûõ òðàåêòîðèé

Íà òðåòüåì ýòàïå ðàçðàáîòàí àëãîðèòì ðåàëèçà-

öèè êëþ÷åâûõ ìîìåíòîâ ìîäåëè, âêëþ÷àþùèé âíîâü

ââîäèìûå ïðîöåññû (îïðåäåëåíèå ìîäåëè êîìïåòåí-

öèé ìàãèñòðàíòà è íàáîðà ïðåäøåñòâóþùèõ äèñ-

öèïëèí ñ âîçìîæíîñòüþ äàëüíåéøåãî ñîïîñòàâëå-

íèÿ â âèäå íàáîðà îáÿçàòåëüíûõ è âàðèàòèâíûõ äèñ-

öèïëèí) è ôîðìèðîâàíèå ìîäåëè èíäèâèäóàëüíûõ

òðàåêòîðèé (ðèñ. 10).

Ïåðå÷èñëèì îñíîâíûå øàãè àëãîðèòìà:

1. Îïðåäåëèòü íà÷àëüíûé âàðèàíò êîìïåòåíòíî-

ñòíîé ìîäåëè ìàãèñòðàíòà íà îñíîâå öåëåâûõ òðå-

áîâàíèé.

2. Îïðåäåëèòü íàáîð äèñöèïëèí, êîòîðûå îñâîå-

íû çàáëàãîâðåìåííî, äî ïîñòðîåíèÿ èíäèâèäóàëü-

íîé îáðàçîâàòåëüíîé òðàåêòîðèè. Ïðîöåäóðà íåîá-

õîäèìà äëÿ ôîðìèðîâàíèÿ âîçìîæíûõ ñâÿçåé ìåæäó

ïðåäøåñòâóþùèìè, îñâîåííûìè äèñöèïëèíàìè è

íàáîðîì äèñöèïëèí, èç êîòîðûõ áóäåò ñôîðìèðîâàí

íîâûé ó÷åáíûé ïëàí.

3. Ñîñòàâèòü íàáîð äèñöèïëèí, êîòîðûå îáÿçà-

òåëüíî âîéäóò â ó÷åáíûé ïëàí. Äëÿ ýòîãî àíàëèçè-

ðóåòñÿ íàáîð äèñöèïëèí, âîøåäøèõ â ïðåäûäóùèé

(èçó÷åííûé) ó÷åáíûé ïëàí, íà ïðåäìåò ñâÿçè ñ íå âî-

øåäøèìè â íåãî äèñöèïëèíàìè. Êðîìå òîãî, âêëþ-

÷èòü â ñïèñîê äèñöèïëèíû, êîòîðûå íå èìåþò ñâÿçåé

ñ ïðåäøåñòâóþùèìè è êîòîðûå íåîáõîäèìî èçó÷àòü.

Åñëè îñóùåñòâëåí ïåðåõîä íà ñëåäóþùèé øàã,

òî ïðîàíàëèçèðîâàòü ñâÿçè ìåæäó ñïåöèàëüíûìè

äèñöèïëèíàìè è äèñöèïëèíàìè, êîòîðûå ìîãóò áûòü

âêëþ÷åíû â ó÷åáíûé ïëàí, à òàêæå âêëþ÷èòü äèñ-

öèïëèíû, ê èçó÷åíèþ êîòîðûõ ó÷àùèåñÿ äîëæíû

ïðèñòóïèòü â äàííîì ñåìåñòðå.

4. Ñîñòàâèòü íàáîð äèñöèïëèí, êîòîðûå ìîãóò

áûòü âêëþ÷åíû â ó÷åáíûé ïëàí. Äëÿ ýòîãî íåîáõî-

äèìî ñîïîñòàâèòü âòîðîé êîìïîíåíò êîìïåòåíòíî-

ñòíîé ìîäåëè ìàãèñòðàíòà ñ ïåðâîíà÷àëüíûìè òðå-

áîâàíèÿìè ê êàæäîé äèñöèïëèíå. Âõîæäåíèå äèñ-

öèïëèí â ó÷åáíûé ïëàí áóäåò îïðåäåëÿòüñÿ ïî ôàê-

òó ïîïàäàíèÿ â ðåøåíèå ìîäåëè ñîãëàñíî öåëåâîé

ôóíêöèè.

5. Ñîñòàâèòü ìîäåëü, ìíîæåñòâîì íåèçâåñòíûõ

êîòîðîé áóäåò íàáîð äèñöèïëèí òåêóùåãî øàãà.

Êðèòåðèåì ÿâëÿåòñÿ ìàêñèìèçàöèÿ ñóììû îöå-

íîê äèñöèïëèí, ãäå êîýôôèöèåíò ïðåäñòàâëÿåò ñî-

áîé îöåíêó â áàëëüíîé ôîðìå, îòðàæàþùóþ çíà-

÷èìîñòü äèñöèïëèíû äëÿ êîíêðåòíîãî íàïðàâëåíèÿ

ïîäãîòîâêè. Îãðàíè÷åíèÿ, íàêëàäûâàåìûå íà ìîäåëü,

ñêëàäûâàþòñÿ èç òðåáîâàíèé ÔÃÎÑ (Ôåäåðàëüíûé

Ãîñóäàðñòâåííûé îáðàçîâàòåëüíûé ñòàíäàðò): ìàê-

ñèìàëüíîå è ìèíèìàëüíîå êîëè÷åñòâî ÷àñîâ�êðå-

äèòîâ, îòâîäèìîå íà äèñöèïëèíû; ìàêñèìàëüíîå è

ìèíèìàëüíîå êîëè÷åñòâî ÷àñîâ�êðåäèòîâ, îòâîäè-

ìîå íà áàçîâûå äèñöèïëèíû; ìàêñèìàëüíîå è ìèíè-

ìàëüíîå êîëè÷åñòâî ÷àñîâ�êðåäèòîâ, îòâîäèìîå íà

âàðèàòèâíûå äèñöèïëèíû; êîëè÷åñòâî äèñöèïëèí,

ýêçàìåíîâ, çà÷åòîâ. Ïðè ñîñòàâëåíèè ìîäåëè íåîá-

õîäèìî ñêîððåêòèðîâàòü ñèñòåìó îãðàíè÷åíèé ñ ó÷å-

òîì äèñöèïëèí, êîòîðûå âêëþ÷åíû â ó÷åáíûé ïëàí

íà ïðåäûäóùåì øàãå.

Ðèñ. 9. Ìàòðè÷íàÿ ñèñòåìà îðãàíèçàöèè è ñîïîñòàâëåíèÿ � Fig. 9. Matrix system of the organization and comparison
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6. Ïîëó÷èòü ðåøåíèå ñôîðìóëèðîâàííîé íà ïðå-

äûäóùåì øàãå öåëåâîé çàäà÷è. Åñëè ðåøåíèå ïðè-

íÿòî, òî âûïîëíÿåòñÿ ñëåäóþùèé øàã, åñëè — íåò,

òî àëãîðèòì çàêàí÷èâàåò ðàáîòó ïî ïîñòðîåíèþ èí-

äèâèäóàëüíîé îáðàçîâàòåëüíîé òðàåêòîðèè èç-çà íå-

äîñòàòêà ðåñóðñîâ.

7. Ïîïîëíèòü ìîäåëü èíäèâèäóàëüíîé òðàåêòî-

ðèè ìàãèñòðàíòà öåëÿìè äèñöèïëèí, âîøåäøèõ â

ó÷åáíûé ïëàí. Çàâåðøèòü âûïîëíåíèå àëãîðèòìà,

åñëè âñå òðåáîâàíèÿ óäîâëåòâîðåíû.

Ðåçóëüòàòîì ýòàïà ñòàíîâèòñÿ ýëåìåíò ïëàíà, à ðå-

çóëüòàòîì âûïîëíåíèÿ àëãîðèòìà â öåëîì — èíäè-

âèäóàëüíàÿ îáðàçîâàòåëüíàÿ òðàåêòîðèÿ. Ïðåäñòàâ-

ëåííûé àëãîðèòì îáåñïå÷èâàåò ïðîöåññ ïîñòðîåíèÿ

èíäèâèäóàëüíîé îáðàçîâàòåëüíîé òðàåêòîðèè ñ òî÷-

êè çðåíèÿ ñîîòâåòñòâèÿ åå òðåáîâàíèÿì óïðàâëÿ-

þùèõ âîçäåéñòâèé [2].

Â êà÷åñòâå ïðèìåðà ðåàëèçàöèè ìîäåëè ðàçðà-

áîòàíà ñèñòåìà âåäåíèÿ ó÷åòíûõ ñâåäåíèé ïî èíäè-

âèäóàëüíûì òðàåêòîðèÿì ïðîôèëüíûõ ìàãèñòðîâ

ïðîôèëüíûõ îáðàçîâàòåëüíûõ ó÷ðåæäåíèé (ðèñ.11).

Ðåçóëüòàòû è èõ îáñóæäåíèå

Â õîäå èññëåäîâàíèé ïîëó÷åíû ñëåäóþùèå ðå-

çóëüòàòû:
� ìîäåëü ñîïîñòàâëåíèÿ èíäèâèäóàëüíûõ òðàåêòî-

ðèé ñ öåëåâîé ôóíêöèåé, à òàêæå ñ êðèòåðèÿìè

ñ ïëàâàþùèìè êîýôôèöèåíòàìè è êîððåêòèðó-

åìîé îáðàòíîé ñâÿçüþ öåëåâîãî äåðåâà òðàåêòî-

ðèè äèíàìè÷åñêîãî àãåíòà. Îñîáåííîñòüþ ÿâëÿ-

åòñÿ èñïîëüçîâàíèå â êà÷åñòâå öåëåâîé ôóíêöèè

ìîäåëè ìàòðè÷íî-èåðàðõè÷åñêîé ñèñòåìû îðãà-

íèçàöèè è ñîïîñòàâëåíèÿ ôåäåðàëüíûõ ñòàíäàð-

òîâ è èíäèâèäóàëüíûõ òðàåêòîðèé;

� ðàçðàáîòàí àëãîðèòì ïîñòðîåíèÿ èíäèâèäóàëü-

íîé òðàåêòîðèè ïîäãîòîâêè ìàãèñòðàíòà ñ ó÷å-

òîì ôóíêöèè âëèÿíèÿ öåëåâûõ çàäà÷, à òàêæå

ìîäåëè îñâîåíèÿ äèñöèïëèí. Îñîáåííîñòüþ ÿâ-

ëÿåòñÿ ìèíèìèçàöèÿ îòêëîíåíèÿ èíäèâèäóàëü-

íîé òðàåêòîðèè îò áàçîâîé áëàãîäàðÿ ââåäåííûì

êîððåêòèðóþùèì êðèòåðèÿì;

� ñïðîåêòèðîâàíà è ðàçðàáîòàíà èíôîðìàöèîííî-

óïðàâëÿþùàÿ ñèñòåìà ïðîåêòèðîâàíèÿ èíäèâè-

äóàëüíîé îáðàçîâàòåëüíîé òðàåêòîðèè, ïîçâîëÿ-

þùàÿ àâòîìàòèçèðîâàòü ïðîöåññ ïðîåêòèðîâàíèÿ

èíäèâèäóàëüíûõ îáðàçîâàòåëüíûõ òðàåêòîðèé,

à òàêæå âûÿâëÿòü âîçìîæíûå ïðîáåëû ïóòåì

ñðàâíåíèÿ äâóäîëüíûõ ãðàôîâ ìîäåëè. Îñîáåí-

íîñòüþ ÿâëÿåòñÿ èñïîëüçîâàíèå â êà÷åñòâå èí-

ñòðóìåíòà ðåàëèçàöèè ìàòðè÷íî-èåðàðõè÷åñêîé

ñèñòåìû [27], êîòîðàÿ äàåò âîçìîæíîñòü êîîð-

äèíèðîâàòü èíäèâèäóàëüíûå òðàåêòîðèè íåçà-

âèñèìî äðóã îò äðóãà, íî â ðàìêàõ îäíîé ãðóïïû

îáó÷åíèÿ.

Ðèñ. 10. Àëãîðèòì ðåàëèçàöèè êëþ÷åâûõ ìîìåíòîâ ðàçðàáîòàííîé ñèñòåìû

Fig. 10. An algorithm of realization key moments of developed system
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Çàêëþ÷åíèå

Â õîäå ðàáîòû ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû.

1. Ïðîâåäåí àíàëèç ñîâðåìåííîãî ñîñòîÿíèÿ ñè-

ñòåìû óïðàâëåíèÿ ïîäãîòîâêîé ìàãèñòðîâ â

âóçàõ Ðîññèè è Êàçàõñòàíà, à òàêæå àíàëèç ìî-

äåëåé ñèñòåì îðãàíèçàöèè è óïðàâëåíèÿ ïîä-

ãîòîâêîé ìàãèñòðîâ ïðîôèëüíûõ âóçîâ, îðè-

åíòèðîâàííûõ íà ñîâðåìåííûå ãîñóäàðñòâåí-

íûå îáðàçîâàòåëüíûå ñòàíäàðòû.

2. Ðàçðàáîòàíà ìîäåëü ñîïîñòàâëåíèÿ èíäèâè-

äóàëüíûõ òðàåêòîðèé ñ öåëåâîé ôóíêöèåé,

à òàêæå ñ êðèòåðèÿìè ñ ïëàâàþùèìè êî-

ýôôèöèåíòàìè è êîððåêòèðóåìîé îáðàòíîé

ñâÿçüþ öåëåâîãî äåðåâà òðàåêòîðèè àãåíòà-

èãðîêà.

3. Ðàçðàáîòàíû àëãîðèòìû ñèñòåìû ïîääåðæ-

êè óïðàâëåíèÿ ïðè ôîðìèðîâàíèè ïðîãðàìì

èíäèâèäóàëüíûõ òðàåêòîðèé íà îñíîâå ìåõà-

íèçìîâ àäàïòàöèè óíèôèöèðîâàííîãî ïîëÿ

êðèòåðèåâ ïðè èçìåíåíèè âíåøíåé ñðåäû ñ

èñïîëüçîâàíèåì ïîêàçàòåëåé èçìåíåíèÿ õà-

ðàêòåðèñòèê àãåíòîâ-èãðîêîâ.

Ðèñ. 11. Ïðèìåðû èíòåðôåéñà ðàçðàáîòàííîãî ïðîãðàììíîãî ïðèëîæåíèÿ

Fig. 11. Examples of interface developed software application
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ABSTRACT

Introduction. There is a typical delusion that maintenance of educational activity in a magistracy is

simpler, than at the previous stages because the number of trainees is significantly less. Practice has

shown that this argument has no reasons; individualization of a trajectory obliges to form documents

not for profile group that is feature of training process. Process becomes complicated in departmental

educational institutions in connection with target influence of the profile Ministry. Therefore, mo-

deling of information and analytical Master’s management support systems is relevant.

Methods. The results received by the author during the researchers conducted according to plans

of research works of State Fire Academy of Emercom of Russia during 2016–2018 are the basis.

The received new results consist in development of model and algorithms of management support

system realizing mechanisms of training profile experts of level magistracy in conditions formation of

individual trajectories on return target tasks with the corrected knots.
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Results and discussion. Because of researches, the following results are received:

� model of comparison of individual trajectories to criterion function and criteria with floating

coefficients and corrected feedback of a target tree of trajectory of the agent player;

� algorithm of creation individual trajectory of training undergraduate considering function of

influence target tasks and models development of disciplines is developed;

� management information system of design individual educational trajectory allowing is

designed and developed: to automate a designing process of individual educational trajectories

and to reveal possible gaps by comparison of two-submultiple counts of model.

Conclusions. The methods applied in the received model allow simplifying decision-making

process by preparation of programs and schedules of trajectories of training of undergraduates for

the new profile directions and maintenances of current. At the same time, it is considered sets of

the internal factors providing resources for the organization of system of planning of process of

education and training considering a scientific component.

Keywords: model; management support systems; profile magistracy; competency model; individual

trajectories.
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ÌÎÄÅËÜ ÓÏÐÀÂËÅÍÈß ÁÅÇÎÏÀÑÍÎÑÒÜÞ
ÏÐÈ ÐÀÁÎÒÀÕ ÍÀ ÏÎÆÀÐÀÕ Â ÍÅÏÐÈÃÎÄÍÎÉ
ÄËß ÄÛÕÀÍÈß ÑÐÅÄÅ

Ðàçðàáîòàíà âåðîÿòíîñòíàÿ ìîäåëü óïðàâëåíèÿ áåçîïàñíîñòüþ ó÷àñòíèêîâ òóøåíèÿ ïîæàðà
ïðè ðàáîòàõ â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå ñ ó÷åòîì óñëîâèé è îãðàíè÷åíèé âðåìåííûõ ðå-
ñóðñîâ. Ïðîâåäåíà äåòåðìèíèðîâàííàÿ ïîñòàíîâêà çàäà÷è óïðàâëåíèÿ áåçîïàñíîñòüþ ó÷àñòíè-
êîâ òóøåíèÿ ïîæàðà; ïðåäëîæåíà åå âåðîÿòíîñòíàÿ èíòåðïðåòàöèÿ â òåðìèíàõ îáùåé òåîðèè
óïðàâëåíèÿ ðèñêîì. Ïîêàçàíî, ÷òî âðåìÿ âûïîëíåíèÿ ðàáîò â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå
è âðåìÿ çàùèòíîãî äåéñòâèÿ äûõàòåëüíûõ àïïàðàòîâ ìîãóò áûòü ïðåäñòàâëåíû íåïðåðûâíûìè
ñëó÷àéíûìè âåëè÷èíàìè. Ðàññìîòðåí êîìïëåêñ äåñòðóêòèâíûõ ñîáûòèé, ñâÿçàííûõ ñ íåäîñòàò-
êîì âðåìåíè çàùèòíîãî äåéñòâèÿ äûõàòåëüíîãî àïïàðàòà äëÿ óñïåøíîãî è áåçîïàñíîãî âåäåíèÿ
ðàáîò â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå. Íà îñíîâå ìåòîäîëîãèè àíàëèçà íåïðåðûâíûõ ñëó÷àé-
íûõ âåëè÷èí ðàçðàáîòàí ìåòîä îöåíêè ðèñêà ðåàëèçàöèè ðàññìàòðèâàåìûõ äåñòðóêòèâíûõ ñî-
áûòèé. Ïðåäëîæåíû äåòåðìèíèðîâàííûå è âåðîÿòíîñòíûå ôîðìû êðèòåðèåâ áåçîïàñíîñòè ðà-
áîò, ïðîâîäèìûõ â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå, à òàêæå ðàçðàáîòàíû ìåòîäû ðàñ÷åòà èõ
êîëè÷åñòâåííûõ çíà÷åíèé. Ñôîðìèðîâàíà êîíöåïöèÿ óïðàâëåíèÿ áåçîïàñíîñòüþ, âêëþ÷àþùàÿ
â ñåáÿ êîìïëåêñ îðãàíèçàöèîííûõ è òåõíè÷åñêèõ ìåðîïðèÿòèé, íàïðàâëåííûõ íà ñíèæåíèå
çíà÷åíèé ðèñêà âîçíèêíîâåíèÿ äåñòðóêòèâíûõ ñîáûòèé äî ìèíèìàëüíîãî èëè ïðèåìëåìîãî
óðîâíÿ â çàâèñèìîñòè îò ïîñòàâëåííîé çàäà÷è óïðàâëåíèÿ. Ïîêàçàíî, ÷òî ðàçðàáîòàííàÿ ìîäåëü
ìîæåò áûòü èñïîëüçîâàíà äëÿ öèôðîâîé îáðàáîòêè äàííûõ, ïîëó÷åííûõ îò òåëåìåòðè÷åñêèõ
ñèñòåì ìîíèòîðèíãà ïîêàçàòåëåé áåçîïàñíîñòè ó÷àñòíèêîâ òóøåíèÿ ïîæàðà.

Êëþ÷åâûå ñëîâà: ïîæàð; óïðàâëåíèå áåçîïàñíîñòüþ ïîæàðíûõ; êðèòåðèè áåçîïàñíîñòè; äå-
ñòðóêòèâíûå ñîáûòèÿ; àíàëèç ðèñêîâ; âåðîÿòíîñòíàÿ ìîäåëü.

DOI: 10.18322/PVB.2018.27.06.45-51

Ââåäåíèå

Óïðàâëåíèå áåçîïàñíîñòüþ ïðè ðàáîòàõ íà ïîæà-

ðàõ â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå ÿâëÿåòñÿ íå-

îòúåìëåìîé ÷àñòüþ îáùåé êîíöåïöèè óïðàâëåíèÿ

ñèëàìè è ñðåäñòâàìè ïîæàðíî-ñïàñàòåëüíûõ ïîä-

ðàçäåëåíèé [1–3]. Íà ïðàêòèêå ïðè âåäåíèè ðàáîò â

íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå ó÷àñòíèêè òóøå-

íèÿ ïîæàðà îãðàíè÷åíû ïî âðåìåíè èõ âûïîëíåíèÿ.

Äàííîå îãðàíè÷åíèå îïðåäåëÿåòñÿ âðåìåíåì çàùèò-

íîãî äåéñòâèÿ ñðåäñòâ èíäèâèäóàëüíîé çàùèòû îð-

ãàíîâ äûõàíèÿ è çðåíèÿ, à êðèòåðèåì óïðàâëåíèÿ

áåçîïàñíîñòüþ â äàííîì ñëó÷àå ÿâëÿåòñÿ êîëè÷å-

ñòâåííàÿ îöåíêà äîïóñòèìîãî âðåìåíè âûïîëíåíèÿ

ðàáîò â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå. Â íàñòî-

ÿùåå âðåìÿ ïðè óïðàâëåíèè áåçîïàñíîñòüþ èñïîëü-

çóþòñÿ äåòåðìèíèðîâàííûå ïðîöåäóðû àíàëèçà êî-

ëè÷åñòâåííûõ êðèòåðèåâ [4, 5]. Îäíàêî â ñîâðåìåí-

íûõ óñëîâèÿõ ìåòîäîëîãè÷åñêàÿ îñíîâà óïðàâëåíèÿ

áåçîïàñíîñòüþ íóæäàåòñÿ â ñîâåðøåíñòâîâàíèè ïî

ïðè÷èíå âíåäðåíèÿ â ïðàêòèêó áîðüáû ñ ïîæàðàìè

ñîâðåìåííûõ òåëåìåòðè÷åñêèõ ñèñòåì ìîíèòîðèí-

ãà ïîêàçàòåëåé áåçîïàñíîñòè ó÷àñòíèêîâ òóøåíèÿ

ïîæàðà. Ìåòðîëîãè÷åñêàÿ ñòðóêòóðà äàííûõ, ïîëó-

÷àåìûõ îò òåëåìåòðè÷åñêèõ ñèñòåì, èìååò âåðîÿò-

íîñòíóþ ïðèðîäó, è ïðèìåíåíèå äåòåðìèíèðîâàí-

íûõ ìåòîäîâ ïðè öèôðîâîé îáðàáîòêå äàííûõ íå

âî âñåõ ñëó÷àÿõ îáåñïå÷èâàåò àäåêâàòíûé ðåçóëüòàò

ïðè óïðàâëåíèè.

Àëüòåðíàòèâîé äåòåðìèíèðîâàííûì ìåòîäàì àíà-

ëèçà êðèòåðèåâ áåçîïàñíîñòè ÿâëÿåòñÿ âåðîÿòíîñò-

íûé ïîäõîä, îñíîâàííûé íà òåîðåòè÷åñêèõ àñïåêòàõ

êîíöåïöèè óïðàâëåíèÿ ðèñêîì. Òàê, â ïðàêòèêå ðå-

øåíèÿ çàäà÷ áåçîïàñíîñòè òåîðèÿ óïðàâëåíèÿ ðèñêîì

ïîëó÷èëà øèðîêîå ðàçâèòèå ïðè àíàëèçå ðàçëè÷íûõ

ïî ñòðóêòóðå äåñòðóêòèâíûõ ñîáûòèé [6]. Â ðàìêàõ

äàííîé òåîðèè ïîä òåðìèíîì óïðàâëåíèå ðèñêîì ïî-

© Ãðèí÷åíêî Á. Á., Òàðàêàíîâ Ä. Â., 2018
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íèìàåòñÿ êîìïëåêñ îðãàíèçàöèîííûõ è òåõíè÷åñêèõ

ìåðîïðèÿòèé, íàïðàâëåííûõ íà ñíèæåíèå çíà÷åíèé

ñîîòâåòñòâóþùèõ âåðîÿòíîñòåé âîçíèêíîâåíèÿ äå-

ñòðóêòèâíûõ ñîáûòèé äî ìèíèìàëüíîãî èëè ïðèåì-

ëåìîãî óðîâíÿ â çàâèñèìîñòè îò ïîñòàâëåííîé çàäà-

÷è óïðàâëåíèÿ [6].

Òàêèì îáðàçîì, öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿ-

åòñÿ ðàçðàáîòêà ìîäåëè óïðàâëåíèÿ áåçîïàñíîñòüþ

ïðè ðàáîòàõ íà ïîæàðàõ â íåïðèãîäíîé äëÿ äûõàíèÿ

ñðåäå íà îñíîâå îáùåé òåîðèè óïðàâëåíèÿ ðèñêàìè.

Ïðè ðàçðàáîòêå ìîäåëè íåîáõîäèìî ïðîâåñòè ôîð-

ìàëüíóþ ïîñòàíîâêó çàäà÷è óïðàâëåíèÿ áåçîïàñíî-

ñòüþ â òåðìèíàõ òåîðèè óïðàâëåíèÿ ðèñêîì è ïðåä-

ëîæèòü ìåòîä ðàñ÷åòà âåëè÷èíû ðèñêà ðåàëèçàöèè

äåñòðóêòèâíûõ ñîáûòèé, ñâÿçàííûõ ñ íåõâàòêîé îáú-

åìà äûõàòåëüíîé ñìåñè äëÿ óñïåøíîãî âûïîëíåíèÿ

ðàáîò â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå.

Äåòåðìèíèðîâàííàÿ ìîäåëü
óïðàâëåíèÿ áåçîïàñíîñòüþ

Ðàññìîòðèì êîìïëåêñ äåñòðóêòèâíûõ ñîáûòèé,

ñâÿçàííûõ ñ íåäîñòàòêîì îáúåìà äûõàòåëüíîé ñìåñè

äëÿ âûïîëíåíèÿ êîìïëåêñà ðàáîò â íåïðèãîäíîé äëÿ

äûõàíèÿ ñðåäå. Ïðè ðàáîòàõ â ýòèõ óñëîâèÿõ ïîä

äåñòðóêòèâíûìè áóäåì ïîíèìàòü ñîáûòèÿ, ðåàëèçà-

öèÿ êîòîðûõ íà ïðàêòèêå ìîæåò ÿâëÿòüñÿ ïðåïÿò-

ñòâèåì äëÿ óñïåøíîãî âûïîëíåíèÿ ïîñòàâëåííûõ

ïåðåä ó÷àñòíèêàìè òóøåíèÿ ïîæàðà çàäà÷, à â èñ-

êëþ÷èòåëüíûõ ñëó÷àÿõ ïðèâîäèòü ê èõ òðàâìèðîâà-

íèþ è�èëè ãèáåëè.

Èòàê, ðàññìîòðèì êîìïëåêñ R, ïðåäñòàâëÿþùèé

ñîáîé ñîâîêóïíîñòü ðàáîò Ri, äëÿ ðåàëèçàöèè êîòî-

ðîãî ïîòðåáóåòñÿ ðåñóðñ âðåìåíè T (ìèí), ðàññ÷è-

òûâàåìûé ïî ôîðìóëå

Ò T Ò i

i

n

� �
�
�0

1

, (1)

ãäå Ò0 — ðåñóðñ âðåìåíè, íåîáõîäèìûé äëÿ ïðîâå-

äåíèÿ íåïðåäâèäåííûõ ðàáîò R0, ìèí;

Ti — ðåñóðñ âðåìåíè, íåîáõîäèìûé äëÿ âûïîë-

íåíèÿ i-é ðàáîòû, ìèí.

Òîãäà îáúåì äûõàòåëüíîé ñìåñè, íåîáõîäèìûé

äëÿ óñïåøíîãî âûïîëíåíèÿ êîìïëåêñà ðàáîò R, áó-

äåò îïðåäåëÿòüñÿ ïî ôîðìóëå

V V Vi

i

n

� �
�
�0

1

, (2)

ãäå V0 — îáúåì äûõàòåëüíîé ñìåñè, íåîáõîäèìûé

äëÿ âûïîëíåíèÿ íåïðåäâèäåííûõ ðàáîò R0, ë;

Vi — îáúåì äûõàòåëüíîé ñìåñè, íåîáõîäèìûé

äëÿ óñïåøíîé ðåàëèçàöèè i-é ðàáîòû Ri, ë.

Â ñâîþ î÷åðåäü, îáúåì äûõàòåëüíîé ñìåñè îáåñ-

ïå÷èâàåò ôàêòè÷åñêîå âðåìÿ çàùèòû Òç (ìèí), êî-

òîðîå äëÿ êîìïëåêñà ðàáîò R îïðåäåëÿåòñÿ ñëåäó-

þùèì îáðàçîì:

Ò T Ò i

i

n

ç ç ç� �
�
�0

1

, (3)

ãäå Òç0 — ðåñóðñ âðåìåíè çàùèòû ïðè îáúåìå äûõà-

òåëüíîé ñìåñè V0, ìèí;

Tçi — ðåñóðñ âðåìåíè çàùèòû ïðè îáúåìå äûõà-

òåëüíîé ñìåñè Vi, ìèí.

Òîãäà â äåòåðìèíèðîâàííîé ïîñòàíîâêå çàäà÷è

óïðàâëåíèÿ áåçîïàñíîñòüþ êîëè÷åñòâåííûå êðèòå-

ðèè óñïåøíîãî âûïîëíåíèÿ êîìïëåêñà ðàáîò R áó-

äóò îïðåäåëÿòüñÿ ñëåäóþùèìè ñîîòíîøåíèÿìè:
� äëÿ êàæäîé ðàáîòû Ri — ëîêàëüíûé êðèòåðèé

áåçîïàñíîñòè:

Tçi > Ti; (4)

� äëÿ êîìïëåêñà ðàáîò R — èíòåãðàëüíûé êðèòå-

ðèé áåçîïàñíîñòè:

Tç > T. (5)

Âûïîëíåíèå íåðàâåíñòâ (4) è (5) ÿâëÿåòñÿ ñîâî-

êóïíûì óñëîâèåì áåçîïàñíîñòè ïðè âåäåíèè ðàáîò

â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå.

Âåðîÿòíîñòíàÿ ìîäåëü
óïðàâëåíèÿ áåçîïàñíîñòüþ

Ðàññìîòðèì çàäà÷ó óïðàâëåíèÿ áåçîïàñíîñòüþ â

âåðîÿòíîñòíîé ïîñòàíîâêå. Âîñïîëüçóåìñÿ àíàëî-

ãèåé ñ ðàáîòîé [7] è ïðåäïîëîæèì, ÷òî ïðàêòè÷å-

ñêàÿ ðåàëèçàöèÿ êîíöåïöèè óïðàâëåíèÿ ðèñêàìè â

÷àñòè îöåíêè äîñòàòî÷íîñòè îáúåìà äûõàòåëüíîé

ñìåñè áóäåò ïðåäóñìàòðèâàòü îöåíêó âåðîÿòíîñòè

ðåàëèçàöèè äåñòðóêòèâíûõ ñîáûòèé Qi äëÿ êàæäîé

ñîñòàâëÿþùåé êîìïëåêñà ðàáîò Ri è îöåíêó âåðîÿò-

íîñòè Q äëÿ êîìïëåêñà ðàáîò â öåëîì R. Òîãäà ñ âåðî-

ÿòíîñòíîé òî÷êè çðåíèÿ ðåñóðñ âðåìåíè áóäåò ïðåä-

ñòàâëÿòü ñîáîé èíòåðâàë çíà÷åíèé:
� äëÿ âûïîëíåíèÿ ðàáîò Ri:

T T Ti i i
min max ;$ $ (6)

� äëÿ çàùèòû ïðè îáúåìå äûõàòåëüíîé ñìåñè Vi:

T T Ti i iç ç ç
min max .$ $ (7)

Òàêèì îáðàçîì, äëÿ òîãî ÷òîáû ñðàâíèòü ïî ñî-

îòíîøåíèÿì (4) è (5) èíòåðâàëû çíà÷åíèé (6) è (7)

â ñîîòâåòñòâèè ñ âåðîÿòíîñòíûì ïîäõîäîì, íåîá-

õîäèìî îïðåäåëèòü çàêîí ðàñïðåäåëåíèÿ ñðàâíèâà-

åìûõ ñëó÷àéíûõ âåëè÷èí.

Îñíîâíûå ðåçóëüòàòû èññëåäîâàíèé [8–12] ïî-

çâîëÿþò ïðåäïîëîæèòü, ÷òî âðåìåííîé ðåñóðñ ðàáîò

â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå è âðåìÿ çàùèòû

ÿâëÿþòñÿ íåïðåðûâíûìè ñëó÷àéíûìè âåëè÷èíàìè,

ïîä÷èíÿþùèìèñÿ íîðìàëüíîìó çàêîíó ðàñïðåäåëå-

íèÿ ñ ïëîòíîñòüþ:

f T
D

T T

D
( ) exp

( )
,� �

��

�
��

�

�
��

1

2 2

2

%
(8)
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ãäå D — äèñïåðñèÿ ñëó÷àéíîé âåëè÷èíû, ìèí2;

T — ìàòåìàòè÷åñêîå îæèäàíèå ñëó÷àéíîé âåëè-

÷èíû, ìèí.

Ñëåäîâàòåëüíî, ïðè àíàëèçå èíòåðâàëüíûõ çíà-

÷åíèé (6) è (7) ìîæíî ïåðåéòè ê àíàëèçó èõ âåðî-

ÿòíîñòíûõ îöåíîê T Di i, è T Di iç ç, .

Ôîðìàëüíàÿ ïîñòàíîâêà çàäà÷è

Ïðè âûïîëíåíèè ðàáîòû Ri çà èíòåðâàë âðåìåíè,

õàðàêòåðèçóåìûé ïàðàìåòðàìè T Di i, è çàïàñîì

äûõàòåëüíîé ñìåñè Vi, êîòîðûé îáåñïå÷èâàåò èíòåð-

âàë âðåìåíè çàùèòíîãî äåéñòâèÿ, õàðàêòåðèçóåìûé

ïàðàìåòðàìè T Di iç ç, , íåîáõîäèìî îïðåäåëèòü ðèñê

Qi ðåàëèçàöèè ñîáûòèÿ S, ñîñòîÿùåãî â òîì, ÷òî îáú-

åìà äûõàòåëüíîé ñìåñè Vi áóäåò íåäîñòàòî÷íî äëÿ

âûïîëíåíèÿ ðàáîòû Ri.

Â êëàññè÷åñêîé òåîðèè âåðîÿòíîñòåé ðåøåíèå

äàííîé çàäà÷è ïðåäóñìàòðèâàåò âû÷èñëåíèå îáîá-

ùåííîãî ïîêàçàòåëÿ Zi äâóõ ñëó÷àéíûõ âåëè÷èí ñ

ïàðàìåòðàìè T Di i, è T Di iç ç, ïî ôîðìóëå

Z
T Ò

D D
i

i i

i i

�
�

�

ç

ç

. (9)

Äàëåå, èñïîëüçóÿ ôóíêöèþ ðàñïðåäåëåíèÿ íîð-

ìàëüíîé ñëó÷àéíîé âåëè÷èíû, îïðåäåëÿþò èñêîìóþ

âåðîÿòíîñòü:

Q S
Z

i
i( ) .� �

�

�
��

�

�
		




�
�




�
�

1

2
1

2
erf (10)

Ãåîìåòðè÷åñêàÿ èíòåðïðåòàöèÿ ðåøåíèÿ ïîñòàâ-

ëåííîé çàäà÷è ïðåäñòàâëåíà íà ðèñóíêå äëÿ ñëó÷àÿ,

êîãäà T Di i� �5 0 25 2ìèí ìèí, , ; T iç ìèí� 6 ,

D iç ìèí� 016 2, è Zi = 1,56 � Qi (S) = 0,06.

Ïðè àíàëèçå äàííûõ, ïðåäñòàâëåííûõ íà ðèñóí-

êå, î÷åâèäíî, ÷òî äëÿ ôèãóðû ABC óñëîâèå ëîêàëü-

íîãî êðèòåðèÿ áåçîïàñíîñòè (4) íå âûïîëíÿåòñÿ, òàê

êàê Tçi > Ti. Òàêèì îáðàçîì, âåðîÿòíîñòü Qi(S) áóäåò

õàðàêòåðèçîâàòüñÿ ïëîùàäüþ ôèãóðû ABC .

Ìîäåëü óïðàâëåíèÿ áåçîïàñíîñòüþ

Ñ òî÷êè çðåíèÿ òåîðèè óïðàâëåíèÿ ðèñêàìè

óïðàâëåíèå áåçîïàñíîñòüþ ñâîäèòñÿ ê ìàêñèìèçà-

öèè âåðîÿòíîñòè áåçîïàñíîãî âûïîëíåíèÿ ðàáîò â íå-

ïðèãîäíîé äëÿ äûõàíèÿ ñðåäå èëè, ÷òî ýêâèâàëåíò-

íî, ê ìèíèìèçàöèè ðèñêà íàñòóïëåíèÿ äåñòðóêòèâ-

íîãî ñîáûòèÿ S, ñâÿçàííîãî ñ íåäîñòàòêîì îáúåìà

äûõàòåëüíîé ñìåñè. Ìîäåëü ïîëó÷èëà øèðîêîå ðàç-

âèòèå êàê â îòå÷åñòâåííûõ [6, 7, 10] òàê è â çàðóáåæ-

íûõ [13–21] ðàáîòàõ.

Ñôîðìèðóåì ìîäåëü óïðàâëåíèÿ áåçîïàñíîñòüþ

â òåðìèíàõ òåîðèè óïðàâëåíèÿ ðèñêàìè, èñïîëüçóÿ

ïðè ýòîì ëîêàëüíûé è èíòåãðàëüíûé êðèòåðèè áåç-

îïàñíîñòè (4) è (5):
� èíòåãðàëüíûé ðèñê (èíòåãðàëüíûé êðèòåðèé áåç-

îïàñíîñòè):

Q S Q( ) ;*� (11)

� ëîêàëüíûé ðèñê (ëîêàëüíûé êðèòåðèé áåçîïàñ-

íîñòè):

Q S Qi i( ) ;*� (12)

� ñîîòíîøåíèå ìåæäó ëîêàëüíûì è èíòåãðàëüíûì

ðèñêàìè:

Q S Q Si

i

n

( ) ( ( )) ,� � �
�
�1 1

1

(13)

ãäå Q* — ïðèåìëåìûé óðîâåíü èíòåãðàëüíîãî ðèñêà;

Qi
* — ïðèåìëåìûé óðîâåíü ëîêàëüíîãî ðèñêà.

Îäíîâðåìåííûé àíàëèç ëîêàëüíîãî è èíòåãðàëü-

íîãî ðèñêîâ íåîáõîäèì äëÿ òîãî, ÷òîáû èñêëþ÷èòü

âîçìîæíîñòü êîìïåíñàöèè íåäîñòàòî÷íûõ ôàêòè-

÷åñêèõ çíà÷åíèé ëîêàëüíîãî ðèñêà ïðè ïðîâåäåíèè

i-é ðàáîòû (íåäîñòàòêà îáúåìà äûõàòåëüíîé ñìåñè

Vi äëÿ âûïîëíåíèÿ i-é ðàáîòû Ri) èçáûòî÷íûì çíà-

÷åíèåì ëîêàëüíîãî ðèñêà ïðè ïðîâåäåíèè j-é ðà-

áîòû (èçáûòêà îáúåìà äûõàòåëüíîé ñìåñè Vj äëÿ

âûïîëíåíèÿ j-é ðàáîòû Rj).

Ñ ìåòîäè÷åñêîé òî÷êè çðåíèÿ äëÿ óäîáñòâà àíà-

ëèòè÷åñêîãî ðàñ÷åòà óðîâíåé ðèñêà Q(S) äëÿ ñëó÷àÿ,

êîãäà Q � [0,05; 0,5], ìîæíî âîñïîëüçîâàòüñÿ ïðè-

áëèæåííîé àïïðîêñèìàöèåé:

Q S a bZi i
n( ) exp ( ) ,� � (14)

ãäå a, b, n — êîíñòàíòû ìîäåëè;

a b n� � �0 5 1 2 125, ; , ; , .

Òîãäà, äëÿ òîãî ÷òîáû óïðàâëÿòü áåçîïàñíîñòüþ

ïðè âûïîëíåíèè ðàáîòû Ri, íåîáõîäèìî ïðè ôèêñè-

Ãåîìåòðè÷åñêàÿ èíòåðïðåòàöèÿ ðåøåíèÿ çàäà÷è èññëåäîâàíèÿ

Geometrical interpretation of the solution of the research problem
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ðîâàííûõ çíà÷åíèÿõ T Di i, âûáðàòü òàêîé îáúåì

äûõàòåëüíîé ñìåñè Vi ñ ïàðàìåòðàìè T Di iç ç, , ïðè

êîòîðîì çíà÷åíèå Zi, ðàññ÷èòàííîå ïî ôîðìóëå (9),

áóäåò íå ìåíåå çíà÷åíèÿ Zi
*, ñîîòâåòñòâóþùåãî ïðå-

äåëüíî äîïóñòèìîìó çíà÷åíèþ ðèñêà Qi
* :

Z
b

a

Q
i

i

n

*

*
ln .�

�

�
�
�

�

�
�
�

&

'
(

)

*
+

1
1

(15)

Â ñâîþ î÷åðåäü äëÿ êîìïëåêñà ðàáîò R èíòåã-

ðàëüíûé ðèñê áóäåò èìåòü çíà÷åíèå, îïðåäåëåííîå

ïî ôîðìóëå (13).

Çàêëþ÷åíèå

Ñîâðåìåííûå òðåáîâàíèÿ ê óïðàâëåíèþ ñèëàìè

è ñðåäñòâàìè íà ïîæàðå îïðåäåëÿþò íåîáõîäèìîñòü

ñîâåðøåíñòâîâàíèÿ ìåòîäîëîãè÷åñêîé ñîñòàâëÿ-

þùåé ñóùåñòâóþùèõ ïðîöåäóð àíàëèçà ïîêàçàòå-

ëåé áåçîïàñíîñòè ó÷àñòíèêîâ òóøåíèÿ ïîæàðà, ïðî-

âîäÿùèõ ðàáîòû â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå.

Ðàçðàáîòàííàÿ íà îñíîâå îáùåé òåîðèè óïðàâëåíèÿ

ðèñêàìè âåðîÿòíîñòíàÿ ìîäåëü óïðàâëåíèÿ áåçîïàñ-

íîñòüþ ïðè ðàáîòå â íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå

ïîçâîëÿåò èñïîëüçîâàòü â êà÷åñòâå èñõîäíûõ äàííûõ

ðåçóëüòàòû ìîíèòîðèíãà ïîêàçàòåëåé áåçîïàñíîñòè,

ïîëó÷åííûå îò òåëåìåòðè÷åñêèõ ñèñòåì. Íåîáõî-

äèìî îòìåòèòü, ÷òî äëÿ ðåøåíèÿ èíæåíåðíûõ çàäà÷

óïðàâëåíèÿ áåçîïàñíîñòüþ ïðåäëîæåííóþ ìîäåëü

óïðàâëåíèÿ öåëåñîîáðàçíî ðåàëèçîâàòü â âèäå ïðî-

ãðàììû äëÿ ÝÂÌ. Â ñðàâíåíèè ñ äåòåðìèíèðîâàí-

íîé ìîäåëüþ óïðàâëåíèÿ äîñòîèíñòâî âåðîÿòíîñò-

íîé ìîäåëè ñîñòîèò â âîçìîæíîñòè âàðüèðîâàíèÿ

èíòåðâàëüíûìè çíà÷åíèÿìè ïîêàçàòåëåé áåçîïàñ-

íîñòè ïóòåì èçìåíåíèÿ âåëè÷èíû ëîêàëüíîãî è

èíòåãðàëüíîãî ðèñêîâ. Äîïîëíèòåëüíûì ïîëåçíûì

ñâîéñòâîì ìîäåëè ÿâëÿåòñÿ âîçìîæíîñòü ëèíåé-

íîãî ïîëîæèòåëüíîãî ïðåîáðàçîâàíèÿ èñõîäíûõ âå-

ðîÿòíîñòíûõ õàðàêòåðèñòèê, ÷òî ïîçâîëÿåò ïðè åå

ïðàêòè÷åñêîì ïðèìåíåíèè èñïîëüçîâàòü íå òîëüêî

ïëàíîâûå, íî è ôàêòè÷åñêèå çíà÷åíèÿ âõîäÿùèõ â

ìîäåëü ïîêàçàòåëåé.

***

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ôîíäà ñîäåé-

ñòâèÿ ðàçâèòèþ ìàëûõ ôîðì ïðåäïðèÿòèé â íàó÷íî-

òåõíè÷åñêîé ñôåðå (¹ 12589 ÃÓ�2017).
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Extinguishing”, Ivanovo Fire and Rescue Academy of State Firefighting
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Russian Federation; e-mail: den-pgsm@mail.ru)

ABSTRACT

Introduction. Modern telemetry safety indicators monitoring systems of fire fighting participants

and the metrological structure of data obtained from such systems determine the need to improve
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the methodological basis for fire fighters safety management, who work in unsuitable for breathing

environment. A research task has been set up. It consists of the development of a safety management

model for firefighting in unsuitable for breathing environment on the basis of a general theory of risk

management. A method for calculation of the risk magnitude of implementing destructive events

associated with a lack of volume of breathing mixture for the successful performance of work in

unsuitable for breathing environment was developed in order to cope with this task.

Formal task description and solution method. Officially, the task of the fire fighters safety

management for fire-fighting in unsuitable for breathing environment is reduced to determining

the risk of implementing an event that the volume of the breathing mixture is not enough to

successfully complete the work during the required time period. Quantitative criteria for the success-

ful completion of a set of operations in unsuitable for breathing environment were formed in a deter-

ministic and probabilistic formulations in order to solve this task. The concepts of integral and local

risk of the implementation of destructive events associated with the specifics of working in unsuitable

for breathing environment were introduced.

Conclusions. The developed probability model of safety management is based on the theoretical

background of risk management when working in unsuitable for breathing environment. The model

allows to use as initial data the results of safety indicators monitoring obtained from telemetric

systems. The advantage of the probability model is the possibility of varying interval values of safety

indicators by changing the magnitude of local and integral risks. An additional useful property of

the model is the possibility of a linear positive conversion of the initial probabilistic characteristics,

which allows using not only planned figures, but actual values of the parameters included in the model

in its practical application.

Keywords: fire; fire fighters safety management; safety criteria; destructive events; risk analysis;

probability model.
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ñíèçèòü ðèñê ãèáåëè áåðåìåííûõ æåíùèí ïðè ïîæàðå çà ñ÷åò ïîâûøåíèÿ òî÷íîñòè ðàñ÷åòíûõ
îöåíîê, ñâÿçàííûõ ñ îáåñïå÷åíèåì èõ áåçîïàñíîñòè.

Êëþ÷åâûå ñëîâà: ïðîöåññ ýâàêóàöèè; áåðåìåííûå æåíùèíû; ïàðàìåòðû ëþäñêîãî ïîòîêà; ìàëî-
ìîáèëüíûå ãðóïïû íàñåëåíèÿ; ó÷ðåæäåíèÿ ðîäîâñïîìîæåíèÿ.

DOI: 10.18322/PVB.2018.27.06.52-69

Ââåäåíèå

Ñíèæåíèå ðèñêà ìàòåðèíñêîé è ìëàäåí÷åñêîé ãè-

áåëè, â òîì ÷èñëå ïðè ïîæàðå, ïðåäñòàâëÿåò ñîáîé

îäíó èç ñòðàòåãè÷åñêèõ çàäà÷ ïîëèòèêè ãîñóäàðñòâà.

Ñîãëàñíî äàííûì Ìèíçäðàâà ÐÔ â íàøåé ñòðàíå

îêîëî 240 ó÷ðåæäåíèé çàíèìàþòñÿ îðãàíèçàöèåé

ëå÷åáíî-ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé, íàïðàâ-

ëåííûõ íà îõðàíó çäîðîâüÿ æåíùèí âî âðåìÿ áåðå-

ìåííîñòè, ðîäîâ è â ïîñëåðîäîâîé ïåðèîä [1, 2].

Çäàíèÿ ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ îòíîñÿò-

ñÿ ê êëàññó ôóíêöèîíàëüíîé ïîæàðíîé îïàñíîñòè

Ô1.1. Ê ýòîìó æå êëàññó çäàíèé îòíîñÿòñÿ è äåòñêèå

äîìà, è äîìà ïðåñòàðåëûõ. Èññëåäîâàíèÿ [3–7] ïî-

êàçàëè, ÷òî ïðîöåññû ýâàêóàöèè äåòåé, ïðåñòàðåëûõ

ëþäåé, èíâàëèäîâ, ëþäåé ñ îãðàíè÷åííûìè âîçìîæ-

íîñòÿìè çíà÷èòåëüíî îòëè÷àþòñÿ äðóã îò äðóãà. Îá-

ùèå äëÿ âñåé ýòîé ãðóïïû òðåáîâàíèÿ ê ýâàêóàöè-

îííûì ïóòÿì è âûõîäàì [8] íå ïîçâîëÿþò ãàðàíòè-

ðîâàòü áåçîïàñíîñòü ëþäåé â ñëó÷àå âîçíèêíîâåíèÿ

ïîæàðà.

Â íàñòîÿùåå âðåìÿ âûäåëåíî ÷åòûðå ãðóïïû ìî-

áèëüíîñòè [9], îäíàêî áåðåìåííûå æåíùèíû íè ê

îäíîé èç íèõ íå îòíåñåíû [9] è ïàðàìåòðû èõ äâè-

æåíèÿ íå óñòàíîâëåíû. Íå âûÿâëåíû è îñîáåííîñòè

ïðîöåññà èõ ýâàêóàöèè ïðè ïîæàðå.

Íà îñíîâå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, ïðî-

âåäåííûõ â ãîðîäñêèõ áîëüíèöàõ [10], áûëà ðàç-

ðàáîòàíà êëàññèôèêàöèÿ ëþäåé ñ îãðàíè÷åííûìè

âîçìîæíîñòÿìè â çàâèñèìîñòè îò îñîáåííîñòåé èõ

ïåðåäâèæåíèÿ è ìàòåìàòè÷åñêè îïèñàíû ïàðàìåò-

ðû äâèæåíèÿ êàæäîé èç ýòèõ ãðóïï. Îïðåäåëåíî êî-

ëè÷åñòâî ïàöèåíòîâ, îòíîñÿùèõñÿ ê ðàçëè÷íûì ãðóï-

ïàì ìîáèëüíîñòè â îòäåëåíèÿõ áîëüíèö. Â ÷àñòíî-

ñòè, äëÿ îòäåëåíèÿ ãèíåêîëîãèè (âêëþ÷àÿ ðîäèëü-

íîå îòäåëåíèå) íåìîáèëüíûå ïàöèåíòêè ñîñòàâèëè

10 %, à ìàëîìîáèëüíûå — 7 %.

Â ñòàòüå êîëëåêòèâà èíîñòðàííûõ ó÷åíûõ [11],

çàíèìàþùèõñÿ âîïðîñàìè ýâàêóàöèè, ïðîàíàëèçè-

ðîâàí ðÿä ðàáîò, îïóáëèêîâàííûõ íà÷èíàÿ ñ ñåðåäè-

íû ÕÕ âåêà. Áëàãîäàðÿ àíàëèçó èññëåäîâàíèé, ïðî-

âåäåííûõ â ðàçëè÷íûõ ñòðàíàõ, âûÿâëåíî âëèÿíèå

íà ñêîðîñòü äâèæåíèÿ ëþäñêèõ ïîòîêîâ ñëåäóþùèõ

ôàêòîðîâ: âîçðàñòà ýâàêóèðóåìûõ, èõ ôèçè÷åñêèõ

ãàáàðèòîâ (èçáûòî÷íîãî âåñà è îæèðåíèÿ), èíâà-

ëèäíîñòè [12–14].

Àâòîðû ñ÷èòàþò, ÷òî äåéñòâóþùèå íîðìû, îñíî-

âàííûå íà èññëåäîâàíèÿõ îäíîðîäíûõ ïîòîêîâ ëþ-

äåé, ïðîâåäåííûõ áîëåå 50 ëåò íàçàä, íå ìîãóò â ïîë-

íîé ìåðå îáåñïå÷èòü áåçîïàñíîñòü ëþäåé ðàçëè÷-

íûõ ãðóïï ìîáèëüíîñòè. Îñíîâàíèåì äëÿ ïîòåðè

óâåðåííîñòè â äàííûõ ÿâëÿåòñÿ òî, ÷òî ñ êàæäûì ãî-

äîì âîçðàñòàåò äîëÿ ëþäåé, èìåþùèõ ðàçëè÷íûå

îãðàíè÷åíèÿ ïî çäîðîâüþ.

Óñòàíîâëåíî [15], ÷òî áåðåìåííîñòü, îñîáåííî âî

âòîðîé ïîëîâèíå ñðîêà, îêàçûâàåò ñóùåñòâåííîå âëè-

ÿíèå íà äâèãàòåëüíóþ àêòèâíîñòü æåíùèíû. Ðåáå-

© Õàñóåâà Ç. Ñ., Ñàìîøèí Ä. À., 2018
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íîê íà÷èíàåò ñòðåìèòåëüíî ðàñòè, ñëåäîâàòåëüíî,

ðàñòåò è ìàññà òåëà, êîòîðàÿ â íîðìå äîëæíà óâåëè-

÷èòüñÿ íå áîëåå ÷åì íà 10–12 êã (íî ìîæåò è çíà÷è-

òåëüíî áîëüøå). Âìåñòå ñ ýòèì ðàñòåò è ïëîùàäü

ãîðèçîíòàëüíîé ïðîåêöèè. Æåíñêîìó òåëó íåîá-

õîäèìî êîìïåíñèðîâàòü ñâîè áûñòðî ìåíÿþùèåñÿ

áèîìåõàíè÷åñêèå ïîêàçàòåëè. Íàïðèìåð, ó áåðåìåí-

íîé æåíùèíû èç-çà ïåðåðàñïðåäåëåíèÿ âåñà óâåëè-

÷èâàåòñÿ îñåâàÿ íàãðóçêà íà ñóñòàâû êîíå÷íîñòåé.

Â ðàáîòå [16] îòìå÷àåòñÿ, ÷òî ïðàêòè÷åñêè ó âñåõ

æåíùèí âî âðåìÿ áåðåìåííîñòè äèàãíîñòèðóþòñÿ

æàëîáû íà íàðóøåíèå ôóíêöèé îïîðíî-äâèãàòåëü-

íîé ñèñòåìû. Áîëåå 80 % æåíùèí æàëóþòñÿ íà áîëè

â íîãàõ, ïðåèìóùåñòâåííî â îáëàñòè ñòîï. Ýòè îñî-

áåííîñòè ìîãóò îêàçûâàòü âëèÿíèå íà äâèæåíèå ïà-

öèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ ïðè èõ ýâà-

êóàöèè â ñëó÷àå ïîæàðà. Òàêèì îáðàçîì, íåîáõîäè-

ìî îïðåäåëèòü êîëè÷åñòâåííóþ ìåðó òàêîãî âëèÿíèÿ

íà îðãàíèçì áåðåìåííîé ïàöèåíòêè, äëÿ ÷åãî â ïå-

ðèîä ñ 2015 ïî 2018 ãã. ïðîâîäèëèñü èññëåäîâàíèÿ

â ðàçëè÷íûõ ó÷ðåæäåíèÿõ ðîäîâñïîìîæåíèÿ.

Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé öåëè áûëè ïî-

ñòàâëåíû ñëåäóþùèå çàäà÷è:

� ïðîâåäåíèå èññëåäîâàíèé â ïåðèíàòàëüíûõ öåíò-

ðàõ è ðîääîìàõ ñòðàíû â äâà ýòàïà: 1) íàòóðíûå

íàáëþäåíèÿ äëÿ îïðåäåëåíèÿ ñêîðîñòåé ñâîáîä-

íîãî äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê íà ðàçëè÷-

íûõ ó÷àñòêàõ ïóòè; 2) ýêñïåðèìåíòàëüíûå èññëå-

äîâàíèÿ äëÿ îïðåäåëåíèÿ çàâèñèìîñòè ñêîðîñòè

äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê îò ïëîòíîñòè

ëþäñêîãî ïîòîêà íà ðàçëè÷íûõ ó÷àñòêàõ ïóòè;
� îáðàáîòêà ïîëó÷åííûõ ýìïèðè÷åñêèõ äàííûõ ñ

èñïîëüçîâàíèåì ìåòîäîâ ìàòåìàòè÷åñêîé ñòà-

òèñòèêè è òåîðèè ëþäñêèõ ïîòîêîâ äëÿ îïðåäå-

ëåíèÿ çàâèñèìîñòè ñêîðîñòè áåðåìåííûõ ïàöè-

åíòîê îò ïëîòíîñòè ëþäñêîãî ïîòîêà è îò èõ ýìî-

öèîíàëüíîãî ñîñòîÿíèÿ ïðè äâèæåíèè ïî ðàç-

ëè÷íûì âèäàì ïóòè.

Ýêñïåðèìåíò
Ìåòîäèêà ïîëó÷åíèÿ ýìïèðè÷åñêèõ
äàííûõ äëÿ îïðåäåëåíèÿ ñêîðîñòè
ñâîáîäíîãî äâèæåíèÿ

Íà ïðîòÿæåíèè 2015–2016 ãã. áûëè ïðîâåäåíû

íàòóðíûå íàáëþäåíèÿ äëÿ îïðåäåëåíèÿ ñêîðîñòåé

ñâîáîäíîãî äâèæåíèÿ ïàöèåíòîê ó÷ðåæäåíèé ðîäî-

âñïîìîæåíèÿ â îäíîì èç êðóïíåéøèõ ïåðèíàòàëü-

íûõ öåíòðîâ ã. Ìîñêâû. Âñåãî äëÿ ðàññìàòðèâàåìîé

ãðóïïû æåíùèí áûëî îñóùåñòâëåíî îêîëî 700 çà-

ìåðîâ ïî ãîðèçîíòàëüíîìó âèäó ïóòè, ëåñòíèöå âíèç,

ëåñòíèöå ââåðõ. Íàáëþäåíèÿ ïðîâîäèëèñü â óòðåí-

íåå (ñ 8:00 äî 11:00) è âå÷åðíåå (ñ 16:00 äî 19:00)

âðåìÿ. Èìåííî â ýòè ïåðèîäû ïàöèåíòêè ñ íàèáîëü-

øåé òîðîïëèâîñòüþ ëèáî íàïðàâëÿëèñü íà ïðèåì ê

âðà÷ó, ëèáî âîçâðàùàëèñü äîìîé. Çà 3 ÷ íàáëþäåíèé

ïðåäñòàâëÿëîñü âîçìîæíûì èçìåðèòü ñêîðîñòè äâè-

æåíèÿ ïðèáëèçèòåëüíî 40 æåíùèí. Äëÿ îöåíêè áûëè

âûáðàíû æåíùèíû â òðåòüåì òðèìåñòðå (7–9-é ìå-

ñÿöû) áåðåìåííîñòè (ðèñ. 1).

Ðèñ. 1. Ó÷àñòêè äëèíîé l ôèêñàöèè ñêîðîñòåé äâèæåíèÿ ïàöèåíòîê ïåðèíàòàëüíîãî öåíòðà ïî ëåñòíèöå âíèç (à) è ïî ãîðèçîí-

òàëüíîìó ó÷àñòêó ïóòè (á)
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Èçìåðåíèå ñêîðîñòåé ñâîáîäíîãî äâèæåíèÿ îñó-

ùåñòâëÿëîñü ñëåäóþùèì îáðàçîì:
� ïðåäâàðèòåëüíî âûáèðàëèñü óäîáíûå äëÿ íàáëþ-

äåíèÿ ó÷àñòêè ïóòè è çàìåðÿëèñü èõ ïðîòÿæåí-

íîñòü è øèðèíà;
� íàáëþäàòåëü çàíèìàë ìåñòî â êîíöå ó÷àñòêà íà-

áëþäåíèÿ ïî õîäó äâèæåíèÿ;
� îòìå÷àëîñü âðåìÿ ïðåîäîëåíèÿ âûáðàííîãî ó÷à-

ñòêà ñ ïîìîùüþ ñåêóíäîìåðà è äàëåå ðàññ÷èòû-

âàëàñü ñêîðîñòü äâèæåíèÿ.

Ìåòîäèêà ïîëó÷åíèÿ ýìïèðè÷åñêèõ
äàííûõ äëÿ îïðåäåëåíèÿ ñêîðîñòåé
äâèæåíèÿ ïàöèåíòîê â ðàçëè÷íûõ
èíòåðâàëàõ ïëîòíîñòè

Îñíîâíîé ôóíêöèîíàëüíûé êîíòèíãåíò ó÷ðåæ-

äåíèé ðîäîâñïîìîæåíèÿ ìîæíî äèôôåðåíöèðîâàòü

ñëåäóþùèì îáðàçîì:
� ìåäïåðñîíàë;
� îáñëóæèâàþùèé ïåðñîíàë;
� ïîñåòèòåëè;
� ïàöèåíòêè è íîâîðîæäåííûå.

Ïðè ðàññìîòðåíèè ñïîñîáíîñòè ê ýâàêóàöèè ïðè

ïîæàðå ïàöèåíòîâ ó÷ðåæäåíèÿ áûëî âûÿâëåíî, ÷òî

íå ñìîãóò ïîêèíóòü çäàíèå áåç ïîìîùè ìåäïåðñî-

íàëà ñëåäóþùèå ãðóïïû ïàöèåíòîê:
� æåíùèíû â àíòåíàòàëüíîì ïåðèîäå, èìåþùèå

ìåäèöèíñêèå ïðîòèâîïîêàçàíèÿ;

� ðîæåíèöû íà âòîðîì è òðåòüåì ýòàïàõ ðîäîâ; ðî-

äèëüíèöû ïîñëå êåñàðåâà ñå÷åíèÿ è ïîñëå åñòå-

ñòâåííûõ ðîäîâ (äî èñòå÷åíèÿ îïðåäåëåííîãî

âðåìåíè äëÿ âîññòàíîâëåíèÿ ñèë — ïðåêðàùå-

íèÿ äåéñòâèÿ ìåäèöèíñêèõ ïðåïàðàòîâ).

Íà ðèñ. 2 ïðåäñòàâëåíû ñïîñîáû ïåðåìåùåíèÿ

ïàöèåíòîê ó÷ðåæäåíèé, èìåþùèõ îãðàíè÷åíèÿ ïî

ìîáèëüíîñòè.

Â òî æå âðåìÿ æåíùèíû â àíòåíàòàëüíîì ïåðèî-

äå, íå èìåþùèå ìåäèöèíñêèõ ïðîòèâîïîêàçàíèé, ðî-

æåíèöû íà ïåðâîì ýòàïå ðîäîâ, ðîäèëüíèöû ïîñëå

êåñàðåâà ñå÷åíèÿ (÷åðåç 6–12 ÷) è ïîñëå åñòåñòâåí-

íûõ ðîäîâ (÷åðåç 2–6 ÷) ñïîñîáíû ñàìîñòîÿòåëüíî

ïîêèíóòü çäàíèå (ðèñ. 3).

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ äâèæåíèÿ

ëþäñêèõ ïîòîêîâ, ñîñòîÿùèõ èç ïàöèåíòîê ó÷ðåæ-

äåíèé ðîäîâñïîìîæåíèÿ, äëÿ ïîñëåäóþùåãî îïðå-

äåëåíèÿ ïàðàìåòðîâ èõ äâèæåíèÿ îñóùåñòâëÿëèñü

â îòäåëåíèÿõ ïàòîëîãèè è ãèíåêîëîãèè.

Ïðîâåäåíèå ýâàêóàöèè áåç ïðåäóïðåæäåíèÿ ìåä-

ïåðñîíàëà è ïîäãîòîâêè ê íåé ïàöèåíòîê êðàéíå

ïðîáëåìàòè÷íî (à ôàêòè÷åñêè íåâîçìîæíî) ââèäó

óÿçâèìîãî ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ ïà-

öèåíòîê â õîäå ýòîãî ïðîöåññà â ó÷ðåæäåíèÿõ ðîäî-

âñïîìîæåíèÿ. Èìåííî ïîýòîìó âñå ñîòðóäíèêè è

ïàöèåíòêè ó÷ðåæäåíèÿ áûëè çàðàíåå ïðåäóïðåæäå-

íû è ïîäãîòîâëåíû ê ïðåäñòîÿùåìó ýêñïåðèìåíòó.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïðîâîäè-

ëèñü â òàêîé ïîñëåäîâàòåëüíîñòè:

1) çàðàíåå áûëè âûáðàíû îòäåëåíèÿ, â êîòîðûõ

áóäåò îðãàíèçîâàíà ýâàêóàöèÿ, ïðîâåäåíû áåñåäû ñ

ìåäïåðñîíàëîì;

2) ðàññòàâëåíû âèäåîçàïèñûâàþùèå óñòðîéñòâà

ñ óãëîì îáçîðà íå ìåíåå 120° íà ó÷àñòêàõ (êîðèäîð,

ïðîåì, ëåñòíèöà) äâèæåíèÿ ëþäñêîãî ïîòîêà;

3) óñòàíîâëåíà ìàñøòàáíàÿ ñåòêà (ñ ðàçìåðîì

ÿ÷åéêè 1-1 ì), ñ ïîìîùüþ êîòîðîé ôèêñèðîâàëèñü

ãåîìåòðè÷åñêèå ðàçìåðû ó÷àñòêà ïóòè.

Ïî îêîí÷àíèè ïîäãîòîâèòåëüíûõ ìåðîïðèÿòèé

âêëþ÷àëàñü âèäåîçàïèñûâàþùàÿ àïïàðàòóðà (âèäåî-

Ðèñ. 2. Ñïîñîáû ïåðåìåùåíèÿ ïàöèåíòîê ó÷ðåæäåíèé ðîäî-

âñïîìîæåíèÿ, èìåþùèõ îãðàíè÷åíèÿ ïî ìîáèëüíîñòè: à —

íà êàòàëêå; á — íà êðåñëå-êîëÿñêå

Ðèñ. 3. Ïðîöåññ äâèæåíèÿ ïàöèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ, ñïîñîáíûõ ñàìîñòîÿòåëüíî ýâàêóèðîâàòüñÿ: à — ïî ãî-

ðèçîíòàëüíîìó âèäó ïóòè; á — ïî ëåñòíèöå âíèç



55ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 6

ÁÅÇÎÏÀÑÍÎÑÒÜ ÆÈÇÍÅÄÅßÒÅËÜÍÎÑÒÈ

ðåãèñòðàòîðû). Äàëåå íà÷èíàëñÿ ïðîöåññ îäíîâðå-

ìåííîé ýâàêóàöèè áåðåìåííûõ ïàöèåíòîê, êîòîðûå

íå èìåëè ìåäèöèíñêèõ ïðîòèâîïîêàçàíèé.

Ñëåäóþùèì ýòàïîì èññëåäîâàíèÿ ÿâëÿëñÿ àíàëèç

âèäåîìàòåðèàëîâ. Ñ ïîìîùüþ ïðîãðàììû “Screen

Marker” íà ýêðàí êîìïüþòåðà áûëè íàíåñåíû êîí-

òóðû ìàñøòàáíîé ñåòêè ñî ñíÿòîãî êîíòðîëüíîãî

êàäðà. Äàëåå ïðîâîäèëñÿ ïîêàäðîâûé ïðîñìîòð âè-

äåîìàòåðèàëîâ (ñì. ðèñ. 2 è 3).

Ïîñëå âõîäà ïàöèåíòêè â çîíó ÿ÷åéêè ìàñøòàá-

íîé ñåòêè äëèíîé .l = 1 ì ôèêñèðîâàëîñü êîëè÷å-

ñòâî êàäðîâ äî åå âûõîäà èç ðàññìàòðèâàåìîãî ó÷àñò-

êà ïóòè. Îïðåäåëÿëàñü ïëîòíîñòü ïîòîêà íà ó÷àñòêå

D (÷åë.�ì2).

Ïðè óñòàíîâëåííîì ðåæèìå 1 ñåêóíäà ñúåìêè

âêëþ÷àëà 30 ñìåíÿåìûõ êàäðîâ, ÷òî ïîçâîëÿëî ñ

áîëüøåé òî÷íîñòüþ óñòàíîâèòü âðåìÿ.t (ìèí) ïðî-

õîæäåíèÿ ïàöèåíòêîé çîíû ÿ÷åéêè ìàñøòàáíîé

ñåòêè — âõîäà íà ðàññìàòðèâàåìûé ó÷àñòîê ïóòè è

âûõîäà èç íåãî.

Äàëåå ðàññ÷èòûâàëàñü ñêîðîñòü Vïåð (ì�ìèí) è

èíòåíñèâíîñòü äâèæåíèÿ qD (÷åë.�(ì·ìèí)):

VD = .l �.t; (1)

qD = VD D. (2)

Ñòàòèñòè÷åñêàÿ îáðàáîòêà
ýìïèðè÷åñêèõ äàííûõ

Ïîëó÷åííûå â õîäå ýêñïåðèìåíòîâ äàííûå ïîä-

ëåæàëè ñòàòèñòè÷åñêîé îáðàáîòêå, êîòîðàÿ ïðîâî-

äèëàñü ñ èñïîëüçîâàíèåì êîìïüþòåðíûõ ïðîãðàìì

Microsoft Excel è SPSS Software “Statistical Package

for the Social Sciences”.

Òåñòèðîâàíèå ýìïèðè÷åñêîé âûáîðêè íà ñîîò-

âåòñòâèå íîðìàëüíîìó ðàñïðåäåëåíèþ — âàæíåé-

øèé ýòàï íàó÷íîãî èññëåäîâàíèÿ. Îò ðåçóëüòàòîâ ïðî-

âåðêè ãèïîòåçû î íîðìàëüíîñòè ðàñïðåäåëåíèÿ âû-

áîðî÷íîé ñîâîêóïíîñòè íàïðÿìóþ çàâèñèò âûáîð

ìåòîäà ñòàòèñòè÷åñêîãî àíàëèçà äàííûõ [17–19].

Â õîäå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé â çà-

âèñèìîñòè îò ÷èñëà ïàöèåíòîê â îòäåëåíèè è èõ ìå-

äèöèíñêèõ ïîêàçàòåëåé â êîðèäîðå ôîðìèðîâàëñÿ

ëþäñêîé ïîòîê, êîòîðûé ñîñòîÿë ìàêñèìóì èç 16 ïà-

öèåíòîê è èìåë ïëîòíîñòü íå áîëåå 4 ÷åë.�ì2. Òàêèì

îáðàçîì, ôîðìèðîâàëèñü ìàëî÷èñëåííûå âûáîðêè

â êàæäîì èíòåðâàëå ïëîòíîñòè. Äëÿ ïðîâåðêè ãèïî-

òåçû î íîðìàëüíîñòè çàêîíà ðàñïðåäåëåíèÿ â äàí-

íîì ñëó÷àå ïðèìåíÿëñÿ êðèòåðèé Øàïèðî–Óèëêà

(W ), òàê êàê ÷èñëî íàáëþäåíèé áûëî ìåíåå 50 (ïðè

áîëüøåì ÷èñëå íàáëþäåíèé êðèòåðèé ñòàíîâèòñÿ

èçëèøíå æåñòêèì).

Ïðè ïðîâåäåíèè íàòóðíûõ íàáëþäåíèé äëÿ îïðå-

äåëåíèÿ ñêîðîñòåé ñâîáîäíîãî äâèæåíèÿ ïàöèåí-

òîê ìîãëè ôîðìèðîâàòüñÿ âûáîðêè ÷èñëåííîñòüþ

áîëåå 50, ÷òî ïîçâîëÿëî ïðèìåíÿòü êðèòåðèé Êîëìî-

ãîðîâà–Ñìèðíîâà äëÿ ïðîâåðêè ãèïîòåçû î íîðìàëü-

íîì ðàñïðåäåëåíèè âûáîðî÷íûõ ñîâîêóïíîñòåé.

Äàëåå ïðîâîäèëîñü ñðàâíåíèå íåçàâèñèìûõ âû-

áîðîê èç ðàçíûõ ñåðèé ýêñïåðèìåíòîâ íà îäíîðîä-

íîñòü ñ ïîìîùüþ ïàðàìåòðè÷åñêîãî êðèòåðèÿ —

t-êðèòåðèÿ Ñòüþäåíòà. Âîçìîæíîñòü åãî îøèáî÷-

íîãî ïðèìåíåíèÿ èñêëþ÷àåòñÿ ó÷åòîì íàëè÷èÿ èëè

îòñóòñòâèÿ îäíîðîäíîñòè äèñïåðñèé â èññëåäóåìûõ

âûáîðêàõ ñ ïîìîùüþ F-êðèòåðèÿ Ôèøåðà:

F S S� 1
2

2
2 , (3)

ãäå S1
2 — äèñïåðñèÿ ìåíüøåé âûáîðêè;

S 2
2 — äèñïåðñèÿ áîëüøåé âûáîðêè.

Ïðè ðàçíîì ÷èñëå íàáëþäåíèé è çíà÷åíèé äèñ-

ïåðñèé t-êðèòåðèé Ñòüþäåíòà âû÷èñëÿåòñÿ ñëåäó-

þùèì îáðàçîì:

t
X X

S n S n

�
�

�

1 2

1
2

1 2
2

2

, (4)

ãäå X 1, X 2 — ñðåäíèå çíà÷åíèÿ ñðàâíèâàåìûõ âû-

áîðîê;

n1, n2 — ÷èñëåííîñòü ñðàâíèâàåìûõ âûáîðîê.

Èç âûáîðîê, îäíîðîäíîñòü êîòîðûõ ïîäòâåðæ-

äàëàñü, ôîðìèðîâàëàñü îáùàÿ ñîâîêóïíîñòü ñòàòè-

ñòè÷åñêèõ äàííûõ äëÿ ïîñòðîåíèÿ çàâèñèìîñòè

ìåæäó îñíîâíûìè ïàðàìåòðàìè äâèæåíèÿ.

Äëÿ äâóõ èññëåäóåìûõ âûáîðîê áûëè ïîëó÷åíû

ñëåäóþùèå çíà÷åíèÿ F-êðèòåðèÿ Ôèøåðà è t-êðèòå-

ðèÿ Ñòüþäåíòà (òàáë. 1).

Îïðåäåëÿëàñü äîñòàòî÷íîñòü êîëè÷åñòâà ïîëó-

÷åííûõ çíà÷åíèé ñêîðîñòåé äâèæåíèÿ äëÿ òîãî, ÷òî-

áû îíè ñ íàèìåíüøåé âåðîÿòíîñòüþ îøèáêè (3–5 %)

îòðàæàëè îñíîâíûå õàðàêòåðèñòèêè ãåíåðàëüíîé

ñîâîêóïíîñòè, òàê êàê ìàëîå êîëè÷åñòâî èõ â âûáî-

ðî÷íûõ ñîâîêóïíîñòÿõ ìîæåò ïðèâåñòè ê îøèáî÷-

íûì ðåçóëüòàòàì. Äëÿ îïðåäåëåíèÿ íåîáõîäèìîãî

÷èñëà ýêñïåðèìåíòàëüíûõ äàííûõ ïðîâîäèëñÿ ðàñ-

÷åò ïî ôîðìóëå

n xv� ( ) ,2 2� (5)

ãäå õ — êîýôôèöèåíò äîâåðèòåëüíîé âåðîÿòíîñòè

P(0,96); õ = 2,06;

v — çíà÷åíèå ìåðû èçìåí÷èâîñòè, %;

v X� �( ) %;/ 100

�— ïîêàçàòåëü òî÷íîñòè èññëåäîâàíèé; �= 305%.

Íîìåð
âûáîðêè

Ïëîòíîñòü D, ÷åë.�ì2

1–2 2–3

F t F t

1
1,002 2,2 1,139 1,3

2

Òàáëèöà 1. Çíà÷åíèÿ êðèòåðèåâ F è t äëÿ ñðàâíåíèÿ íåçà-
âèñèìûõ âûáîðîê èç ðàçíûõ ñåðèé ýêñïåðèìåíòîâ íà îä-
íîðîäíîñòü äëÿ èõ îáúåäèíåíèÿ ïðè äâèæåíèè ïî ãîðè-
çîíòàëüíîìó âèäó ïóòè
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Ê ïðèìåðó, äëÿ ãîðèçîíòàëüíîãî âèäà ïóòè ðàñ-

÷åò íåîáõîäèìîé ÷èñëåííîñòè ñêîðîñòåé ñâîáîäíî-

ãî äâèæåíèÿ ïðîâîäèëñÿ ñëåäóþùèì îáðàçîì:

n � � �( , , )2 06 18 48 42 2 90,58 � 91;

v = (10,2�55,2) � 100 = 18,48 %.

Íà îñíîâå ðåçóëüòàòîâ ðàñ÷åòîâ óñòàíîâëåíà íå-

îáõîäèìàÿ ÷èñëåííîñòü èçìåðåíèé, êîòîðàÿ ñîïî-

ñòàâëÿëàñü ñ ôàêòè÷åñêîé.

Ïîëó÷åííûå ñêîðîñòè äâèæåíèÿ áåðåìåííûõ ïà-

öèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ â ðàçëè÷íûõ

èíòåðâàëàõ ïëîòíîñòè ïî ðàçëè÷íûì âèäàì ïóòè

ïðåäñòàâëåíû â òàáë. 2.

Çàâèñèìîñòü ñêîðîñòè ñâîáîäíîãî
äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê
îò èõ ýìîöèîíàëüíîãî ñîñòîÿíèÿ

Ñëåäóþùèì ýòàïîì èññëåäîâàíèÿ ÿâëÿëîñü øêà-

ëèðîâàíèå ýìîöèîíàëüíûõ ñîñòîÿíèé äëÿ îïðåäå-

ëåíèÿ êàòåãîðèé äâèæåíèÿ è ñîîòâåòñòâóþùèõ èì

ñêîðîñòåé [20]. Äëÿ ýòîãî èñïîëüçîâàëàñü ìåòîäèêà,

ðàçðàáîòàííàÿ â 80-õ ãîäàõ ïðîøëîãî âåêà (è ìíîãî-

êðàòíî àïðîáèðîâàííàÿ â äàëüíåéøåì) Â. Â. Õîë-

ùåâíèêîâûì [21], â îñíîâå êîòîðîé ëåæèò òåîðèÿ

ðàñïðåäåëåíèÿ êðàéíèõ ÷ëåíîâ âûáîðêè íà îñíîâå

äâîéíîãî ïîêàçàòåëüíîãî çàêîíà.

Îòáîð ìàêñèìàëüíûõ çíà÷åíèé Vn â êàæäîé èç

âûáîðî÷íûõ ñîâîêóïíîñòåé â èíòåðâàëå ïëîòíîñòè

D = 0 0 1 ÷åë.�ì2 ïðîâîäèëñÿ èç óñëîâèÿ V Vn 1 �
� 2/ ( )V (ãäåV — ìàòåìàòè÷åñêîå îæèäàíèå ñêîðî-

ñòåé â âûáîðêå, ì�ìèí; /(V ) — ñòàíäàðòíîå îòêëî-

íåíèå, ì�ìèí).

Äàëåå îïðåäåëÿëèñü (òàáë. 3):
� ýìïèðè÷åñêàÿ âåðîÿòíîñòü êðàéíèõ ÷ëåíîâ âû-

áîðêè P(Vn):

P V
n

n
n( ) ;�

�� 1
(6)

� âåðîÿòíîñòü êðàéíèõ ÷ëåíîâ âûáîðêè íà îñíîâå

äâîéíîãî ïîêàçàòåëüíîãî çàêîíà:

P V en
e

xn
( ) ;� � �

(7)

� íîðìèðîâàííîå óêëîíåíèå îò ìîäû êðèâîé ïëîò-

íîñòè ðàñïðåäåëåíèÿ Xn ñ ó÷åòîì ýìïèðè÷åñêèõ

çíà÷åíèé P(Vn):

X P Vn n� � �ln lg[ ( )] – 0,83405. (8)

Äàëåå ñòðîèëñÿ ãðàôèê ýìïèðè÷åñêîãî ðàñïðåäå-

ëåíèÿ ìàêñèìàëüíûõ çíà÷åíèé ñêîðîñòåé äâèæåíèÿ

ëþäåé è ñîîòâåòñòâóþùèõ èì âåðîÿòíîñòåé (ðèñ. 4),

êîòîðîå áûëî àïïðîêñèìèðîâàíî ëèíåéíîé çàâèñè-

ìîñòüþ âèäà

Vn = �Xn + g, (9)

ãäå �, g — êîýôôèöèåíòû àïïðîêñèìàöèè.

Òîãäà ïîëó÷èì:
� äëÿ ãîðèçîíòàëüíîãî ïóòè:

Vn = 6,335Xn + 78,42; (10)

� äëÿ ëåñòíèöû âíèç:

Vn = 6,118Xn + 51,40; (11)

Èíòåðâàë
ïëîòíî-
ñòè D,

÷åë. �ì2

Êîëè-
÷åñòâî
íàáëþ-
äåíèé

n

Ìàòåìà-
òè÷åñêîå
îæèäàíèå
ñêîðîñòè

m(V),

ì�ìèí

Ñðåäíå-
êâàäðàòè-

÷åñêîå
îòêëîíå-

íèå /(V),

ì�ìèí

95 %-íûé äîâåðè-
òåëüíûé èíòåðâàë,

ì�ìèí

Íèæíÿÿ
ãðàíèöà

Âåðõíÿÿ
ãðàíèöà

Ãîðèçîíòàëüíûé ïóòü

0–1 380 55,2 10,2 54,2 56,2

1–2 55 46,3 6,9 44,4 48,2

2–3 38 37,0 4,9 35,4 38,6

3–4 10 26,6 1,5 25,6 27,7

Ëåñòíèöà âíèç

0–1 156 34,5 6,9 33,4 35,6

1–2 44 32,7 3,4 31,7 33,8

2–3 29 27,0 2,2 26,2 27,9

3–4 4 20,5 0,4 19,8 21,1

Ëåñòíèöà ââåðõ

0–1 155 31,3 5,6 30,4 32,1

1–2 29 29,6 2,5 28,7 30,6

2–3 61 22,7 2,3 22,1 23,3

3–4 17 18,8 1,5 18,0 19,6

Òàáëèöà 2. Ñêîðîñòü äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê
ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ ïî ãîðèçîíòàëüíûì ïóòÿì
è ïî ëåñòíèöàì

n Vn P(Vn) Xn

Ãîðèçîíòàëüíûé âèä ïóòè

1 76,60 0,125 –0,73212

2 76,60 0,25 –0,32665

3 77,59 0,375 0,019339

4 80,72 0,5 0,366495

5 80,72 0,625 0,754997

6 82,19 0,75 1,245882

7 95,74 0,875 2,013401

Ëåñòíèöà âíèç

1 50,88 0,25 –0,32665

2 51,02 0,5 0,366495

3 60,19 0,75 1,245882

Ëåñòíèöà ââåðõ

1 44,68384 0,25 –0,32665

2 46,99507 0,5 0,366495

3 49,55844 0,75 1,245882

Òàáëèöà 3. Äàííûå äëÿ îïðåäåëåíèÿ âåðîÿòíîñòåé ìàêñè-
ìàëüíûõ ñêîðîñòåé äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê ïî
ðàçëè÷íûì âèäàì ïóòè
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� äëÿ ëåñòíèöû ââåðõ:

Vn = 3,091Xn + 45,75. (12)

Ñ ó÷åòîì òîãî ÷òî íîðìèðîâàííîå óêëîíåíèå îò

ìîäû êðèâîé ïëîòíîñòè ðàñïðåäåëåíèÿ Xn ñ ó÷åòîì

ýìïèðè÷åñêèõ çíà÷åíèé P(Vn) îïðåäåëÿåòñÿ ïî ñî-

îòíîøåíèþ

X P Vn n� – [– lg ( )]ln – 0,83405, (13)

âûðàæåíèå (9) áóäåò èìåòü âèä:

V a P Vn n� (– [– lg ( )]ln – 0,83405) + g. (14)

Òîãäà ïðè äâèæåíèè ïî ðàññìàòðèâàåìûì âèäàì

ïóòåé ïîëó÷àåì ñîîòíîøåíèÿ:
� ïî ãîðèçîíòàëüíîìó ïóòè:

V P Vn n� �6 335, (– [ lg ( )]ln – 0,83405) + 78,42; (15)

� ïî ëåñòíèöå âíèç:

V P Vn n� 6118, (– [– ( )]ln lg – 0,83405) + 51,40; (16)

� ïî ëåñòíèöå ââåðõ:

V P Vn n� 3 091, (– [– ( )]ln lg – 0,83405) + 45,75. (17)

Ïåðåéòè îò ìàêñèìàëüíûõ çíà÷åíèé ê ñðåäíèì

ïîçâîëÿåò çàêîí î íåâîçìîæíîñòè ïðåâûøåíèÿ ìàê-

ñèìàëüíûì ÷ëåíîì âûáîðêè åå óäâîåííîãî ñðåäíå-

ãî çíà÷åíèÿ:

V g a a P Vn0 0 5 0 83405 0 5ý � � � � �, ( , ) , ln[ lg ( )], (18)

ãäå V0
ý — ñêîðîñòü ñâîáîäíîãî äâèæåíèÿ ÷åëîâåêà

â çàâèñèìîñòè îò ýìîöèîíàëüíîãî ñîñòîÿíèÿ,

ì�ìèí.

Òîãäà ïîëó÷àåì:
� äëÿ ãîðèçîíòàëüíîãî ïóòè:

V0
ý = 0,5 (78,42 – 6,335 � 0,83405) –

– 0,5 � 6,335 ln lg[ ( )];� P Vn

(19)

� äëÿ ëåñòíèöû âíèç:

V0
ý = 0,5 (51,40 – 6,118 � 0,83405) –

– 0,5 � 6,118 ln lg[ ( )];� P Vn

(20)

� äëÿ ëåñòíèöû ââåðõ:

V0
ý = 0,5 (45,75 – 3,091 � 0,83405) –

– 0,5 � 3,091 ln lg[ ( )].� P Vn

(21)

Íà îñíîâå ñôîðìèðîâàííîãî ìàññèâà çíà÷åíèé

Vn áûëè ïîëó÷åíû çàâèñèìîñòè, ñâÿçûâàþùèå ñêî-

ðîñòè ñâîáîäíîãî äâèæåíèÿ V0 (ì�ìèí) ïî ðàçëè÷-

íûì âèäàì ïóòè è ýìîöèîíàëüíîå ñîñòîÿíèå áåðå-

ìåííûõ ïàöèåíòîê Ý [20]:
� ïî ãîðèçîíòàëüíîìó ïóòè:

V Ý0 36 57 317 01 1284ý lg� � � �, , ln[ ( , , )] ; (22)

� ïî ëåñòíèöå âíèç:

V Ý0 2315 3 06 01 1284ý ln lg� � � �, , [ ( , , )] ; (23)

� ïî ëåñòíèöå ââåðõ:

V Ý0 2159 155 01 1284ý ln lg� � � �, , [ ( , , )]. (24)

Àíàëèç çàâèñèìîñòè ïîêàçûâàåò, ÷òî åå õàðàê-

òåð çàìåòíî ìåíÿåòñÿ ïî ìåðå ðîñòà âåëè÷èíû Ý,

ó÷èòûâàþùåé ñòåïåíü ïñèõîëîãè÷åñêîé íàïðÿæåí-

íîñòè ñèòóàöèè. Â ñâÿçè ñ ýòèì íåîáõîäèìî ðåøèòü

çàäà÷ó àðãóìåíòèðîâàííîãî îáîñíîâàíèÿ çíà÷åíèé

Ý äëÿ ñîîòíåñåíèÿ ñêîðîñòåé äâèæåíèÿ ñ åãî êàòå-

ãîðèÿìè [22]. Ñ ýòîé öåëüþ êàæäàÿ èç çàâèñèìîñòåé

äëÿ ðàçëè÷íûõ ó÷àñòêîâ ïóòè (22)–(24) ðàçáèâàëàñü

íà îòðåçêè, êàæäûé èç êîòîðûõ îïèñûâàëñÿ ëèíåé-

íîé, çàòåì êâàäðàòè÷íîé è äàëåå ýêñïîíåíöèàëüíîé

çàâèñèìîñòüþ (ðèñ. 5) Åñòåñòâåííûì êðèòåðèåì

âûáîðà òî÷åê, â êîòîðûõ ôóíêöèÿ ìåíÿåò ñâîè õà-

ðàêòåðèñòèêè (è, ñëåäîâàòåëüíî, èçìåíÿåòñÿ êàòåãî-

ðèÿ äâèæåíèÿ), ÿâëÿåòñÿ ìèíèìèçàöèÿ îòêëîíåíèÿ

âûáðàííîé àïïðîêñèìàöèè îò èçó÷àåìîé êðèâîé.

Èíûìè ñëîâàìè, èñêîìûå òî÷êè — ýòî òî÷êè, â êî-

òîðûõ ïðèìåíèòåëüíî ê äàííîé çàäà÷å êîýôôèöèåíò

êîððåëÿöèè íèæå 0,99. Ðåøàÿ çàäà÷ó òàêèì îáðàçîì,

óñòàíàâëèâàëè ÷èñëåííûå õàðàêòåðèñòèêè ñêîðîñòè

ñâîáîäíîãî äâèæåíèÿ äëÿ ðàçëè÷íûõ êàòåãîðèé äâè-

æåíèÿ ïàöèåíòîê ïåðèíàòàëüíîãî öåíòðà ïî ðàçëè÷-

íûì ó÷àñòêàì ïóòè (òàáë. 4).

Äàëüíåéøåé çàäà÷åé èññëåäîâàíèÿ ÿâëÿëîñü

îïðåäåëåíèå çàâèñèìîñòè ñêîðîñòè äâèæåíèÿ ëþä-

ñêîãî ïîòîêà, ñîñòîÿùåãî èç áåðåìåííûõ ïàöèåíòîê,

îò åãî ïëîòíîñòè.

Ðèñ. 4. Ïîñòðîåíèå òåîðåòè÷åñêîé ìîäåëè ðàñïðåäåëåíèÿ ìàê-

ñèìàëüíûõ çíà÷åíèé ñêîðîñòåé äâèæåíèÿ áåðåìåííûõ ïà-

öèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ ïî ãîðèçîíòàëüíîìó

ó÷àñòêó ïóòè: �— çíà÷åíèÿ ìàêñèìàëüíûõ ÷ëåíîâ âûáîð-

êè; – – – — ãðàíèöû îáëàñòè ïðè 5 %-íîì óðîâíå çíà÷è-

ìîñòè
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Ïðîáëåìîé óñòàíîâëåíèÿ âçàèìîñâÿçè ìåæäó

ïàðàìåòðàìè ëþäñêèõ ïîòîêîâ çàíèìàëèñü ìíîãèå

ó÷åíûå, êàê ðîññèéñêèå, òàê è çàðóáåæíûå. Â ÑØÀ,

Ãåðìàíèè, ßïîíèè áûëè ïðîâåäåíû íàáëþäåíèÿ,

ïðè êîòîðûõ îïðåäåëÿëèñü çàâèñèìîñòè ñêîðîñòè

îò ïëîòíîñòè ëþäñêîãî ïîòîêà [23–27], îäíàêî àâòî-

ðû ýòèõ ðàáîò íå ïðèâîäÿò òåîðåòè÷åñêîé àïïðîêñè-

ìàöèè ïîëó÷åííûõ ýìïèðè÷åñêèõ äàííûõ. Â ðàáî-

òå [21] ïðîô. Â. Â. Õîëùåâíèêîâûì áûëà óñòàíîâ-

ëåíà ðåãðåññèîííàÿ çàâèñèìîñòü, ñâÿçûâàþùàÿ

ñêîðîñòü äâèæåíèÿ ëþäñêîãî ïîòîêà V è åãî ïëîò-

íîñòü D íà îñíîâå îáøèðíîãî ýêñïåðèìåíòàëüíîãî

ìàòåðèàëà, ÷òî ïðèçíàíî ìåæäóíàðîäíûì íàó÷íûì

îòêðûòèåì â îáëàñòè ñîöèàëüíîé ïñèõîëîãèè [28].

Ïðè ïðåâûøåíèè ïîðîãîâîãî çíà÷åíèÿ ïëîòíî-

ñòè D0 ñêîðîñòü ñâîáîäíîãî äâèæåíèÿ V0 íà÷èíàåò

óìåíüøàòüñÿ â êàæäîì èíòåðâàëå ïëîòíîñòè íà âå-

ëè÷èíó .V = V0 – VDj. Òîãäà îòíîñèòåëüíîå óìåíü-

øåíèå ñêîðîñòè Rýêñ ñîñòàâèò:

Rýêñ = V0 – VDj �V0 , (25)

ãäå VDj — ñêîðîñòü â èíòåðâàëå ïëîòíîñòè, äëÿ êî-

òîðîãî îïðåäåëÿåòñÿ ñòåïåíü âëèÿíèÿ âíåøíåãî

ôàêòîðà íà ñåíñîðíóþ ñèñòåìó ÷åëîâåêà, ì�ìèí.

Çàâèñèìîñòü, ïîñòðîåííàÿ ïî ýìïèðè÷åñêèì äàí-

íûì, àïïðîêñèìèðóåòñÿ òåîðåòè÷åñêîé ôóíêöèåé

(ðèñ. 6):

RDj = a ln (Dj �D0), (26)

ãäå à — êîýôôèöèåíò, îïðåäåëÿþùèé ñòåïåíü âëè-

ÿíèÿ ïëîòíîñòè ïîòîêà ïðè äâèæåíèè ïî j-ìó

âèäó ïóòè íà ñêîðîñòü äâèæåíèÿ;

Dj — ïëîòíîñòü ëþäñêîãî ïîòîêà, ïðè êîòîðîé

îïðåäåëÿåòñÿ çíà÷åíèå RDj.

Òàêèì îáðàçîì, íà îñíîâàíèè òåîðåòè÷åñêîãî

îáîáùåíèÿ ýêñïåðèìåíòàëüíûõ äàííûõ ïîäòâåðæ-

äåí âèä îáùåé çàâèñèìîñòè [21] è óñòàíîâëåíû õà-

ðàêòåðèñòèêè, îòðàæàþùèå âëèÿíèå ïëîòíîñòè íà

ñêîðîñòü ëþäñêîãî ïîòîêà, ñîñòîÿùåãî èç áåðåìåí-

íûõ ïàöèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ

(ðèñ. 7).

Ôîðìèðóþùèåñÿ ó äâåðíîãî ïðîåìà ëþäñêèå ïî-

òîêè èññëåäîâàëèñü ñëåäóþùèì îáðàçîì. Îïðåäåëÿ-

Êàòåãîðèÿ
äâèæåíèÿ

Ñêîðîñòü ñâîáîäíîãî äâèæåíèÿ V0, ì�ìèí,
ïî ó÷àñòêó ïóòè

ãîðèçîí-
òàëüíîìó

ëåñòíèöå
âíèç

ëåñòíèöå
ââåðõ

Êîìôîðòíîå Ìåíåå 36,6 Ìåíåå 23,1 Ìåíåå 21,6

Ñïîêîéíîå 36,6–45,5 23,1–31,7 21,6–25,9

Àêòèâíîå 45,5–52,6 31,7–38,7 25,9–29,4

Ïîâûøåííîé
àêòèâíîñòè

52,6–60,2 38,7–46,0 29,4–33,1

Òàáëèöà 4. Ñêîðîñòè ñâîáîäíîãî äâèæåíèÿ áåðåìåííûõ
ïàöèåíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ ïî ðàçëè÷íûì
âèäàì ïóòè ïðè ñîîòâåòñòâóþùèõ êàòåãîðèÿõ äâèæåíèÿ

Ðèñ. 5. Çàâèñèìîñòü ñêîðîñòè ñâîáîäíîãî äâèæåíèÿ ïàöèåí-

òîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ îò ñòåïåíè ïñèõîëîãè÷å-

ñêîé íàïðÿæåííîñòè ñèòóàöèè ïðè äâèæåíèè ïî ðàçëè÷íûì

âèäàì ïóòè: 1 — ïî ãîðèçîíòàëüíîìó ïóòè; 2 — ïî ëåñòíèöå

âíèç; 3 — ïî ëåñòíèöå ââåðõ

Ðèñ. 6. Àïïðîêñèìàöèÿ çàâèñèìîñòè R = f (D ) äëÿ ëþäñêîãî

ïîòîêà èç áåðåìåííûõ ïàöèåíòîê ó÷ðåæäåíèé ðîäîâñïîìî-

æåíèÿ ïðè äâèæåíèè ïî ãîðèçîíòàëüíîìó ïóòè

Ðèñ. 7. Çàâèñèìîñòü ñêîðîñòè äâèæåíèÿ áåðåìåííûõ ïàöè-

åíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ îò ïëîòíîñòè äëÿ ðàç-

ëè÷íûõ âèäîâ ïóòè: 1 — ãîðèçîíòàëüíûé ïóòü; 2 — ëåñòíèöà

âíèç; 3 — ëåñòíèöà ââåðõ
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ëàñü ñêîðîñòü äâèæåíèÿ VD ïîäõîäÿùåãî ê ãðàíèöå

äâåðíîãî ïðîåìà ëþäñêîãî ïîòîêà ñ óñòàíîâëåííîé

ïëîòíîñòüþ D (÷åë.�ì2):

VD = l �t. (27)

Çàòåì ðàññ÷èòûâàëàñü èíòåíñèâíîñòü äâèæåíèÿ

(òàáë. 5):

qD = VD D. (28)

Õàðàêòåðíî, ÷òî ïî ìåðå óâåëè÷åíèÿ ïëîòíîñòè

ëþäñêîãî ïîòîêà èíòåíñèâíîñòü äâèæåíèÿ ïîâûøà-

ëàñü, à ïîñëå äîñòèæåíèÿ ìàêñèìóìà ïàäàëà (ðèñ. 8).

Çàêëþ÷åíèå

Ñîãëàñíî ñóùåñòâóþùèì íîðìàì îñíîâíîé

ôóíêöèîíàëüíûé êîíòèíãåíò ó÷ðåæäåíèé ðîäî-

âñïîìîæåíèÿ îòíîñèòñÿ ê ìàëîìîáèëüíûì ãðóïïàì

íàñåëåíèÿ. Îäíàêî áåðåìåííûå æåíùèíû íå áûëè

îòíåñåíû íè ê îäíîé èç ñóùåñòâóþùèõ ãðóïï. Ïàðà-

ìåòðû èõ äâèæåíèÿ íå áûëè óñòàíîâëåíû, ÷òî íå ïî-

çâîëÿëî îáåñïå÷èòü áåçîïàñíîñòü áåðåìåííûõ ïàöè-

åíòîê ó÷ðåæäåíèé ðîäîâñïîìîæåíèÿ ïðè ïîæàðå.

Â ðîääîìàõ è ïåðèíàòàëüíûõ öåíòðàõ ñòðàíû

áûëè ïðîâåäåíû íàòóðíûå íàáëþäåíèÿ è ýêñïåðè-

ìåíòàëüíûå èññëåäîâàíèÿ äâèæåíèÿ ëþäñêèõ ïîòî-

êîâ, ñîñòîÿùèõ èç áåðåìåííûõ æåíùèí. Â ðàìêàõ

äàííûõ èññëåäîâàíèé áûëè âûïîëíåíû çàìåðû

ñêîðîñòåé äâèæåíèÿ áåðåìåííûõ ïàöèåíòîê â ðàç-

ëè÷íûõ èíòåðâàëàõ ïëîòíîñòè ïî ðàçëè÷íûì âèäàì

ïóòåé (ãîðèçîíòàëüíûé ïóòü, ïðîåì, ëåñòíèöà âíèç,

ëåñòíèöà ââåðõ).

Â ðåçóëüòàòå ñòàòèñòè÷åñêîé îáðàáîòêè è òåîðå-

òè÷åñêîãî îáîáùåíèÿ ýêñïåðèìåíòàëüíûõ äàííûõ

óñòàíîâëåíû ñêîðîñòè ñâîáîäíîãî äâèæåíèÿ áåðå-

ìåííûõ æåíùèí ïðè ðàçëè÷íûõ óðîâíÿõ ïñèõîëî-

ãè÷åñêîé íàïðÿæåííîñòè ñèòóàöèè, à òàêæå îïðåäå-

ëåíû çàâèñèìîñòè ñêîðîñòè äâèæåíèÿ ëþäñêîãî

ïîòîêà îò åãî ïëîòíîñòè.

Ïîëó÷åííûé ìàññèâ äàííûõ ïîçâîëèò ñíèçèòü

ðèñê ãèáåëè áåðåìåííûõ æåíùèí ïðè ïîæàðå çà ñ÷åò

ïîâûøåíèÿ òî÷íîñòè ðàñ÷åòíûõ îöåíîê, ñâÿçàííûõ

ñ îáåñïå÷åíèåì èõ áåçîïàñíîñòè.
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Introduction

Reducing the risk of maternal and infant death, includ-

ing in a fire situation, is one of the strategic objectives

of the state policy.

According to the Ministry of Health of the Russian

Federation, about 240 institutions in our country are

engaged in the organization of medical and preventive

measures aimed at protecting women’s health during

pregnancy, childbirth and the postpartum period [1, 2].

Buildings of maternity hospitals belong to the func-

tional fire hazard class F1.1. Orphan asylums and rest

homes belong to the same class of buildings. The studies

[3–7] have shown that evacuation processes for children,

elderly people, people with disabilities are significantly

different from each other. Common requirements for eva-

cuation routes and exits [8] for this entire group do not

allow ensuring the safety of people in the event of a fire

situation.

Currently, four mobility groups have been identified

[9], but pregnant women have not been assigned to any

of them [9] and the parameters of their movement have

not been determined. No specific features of their eva-

cuation process during a fire situation have been iden-

tified.

Based on experimental studies conducted in muni-

cipal hospitals [10], a classification of people with di-

sabilities was developed depending on the characteris-

tics of their movement, and the parameters of the move-

ment of each of these groups are mathematically de-

scribed. The number of patients belonging to different

mobility groups in hospital departments has been deter-

mined. In particular, patients with no mobility amounted

to 10 % in the Department of Gynecology (including

the Labor Department), and the ones with restricted

mobility amounted to 7 %.

The article of the team of foreign scientists [11], de-

aling with evacuation issues, analyzed a number of works

published since the middle of the twentieth century.

Due to the analysis of studies conducted in different co-

untries, the following factors have been shown to influ-

ence the pace of human flows: the age of the evacuees,

their physical dimensions (overweight and obesity), di-

sability [12–14].

The authors believe that the current norms based on

studies of homogeneous human flows conducted more

than 50 years ago cannot fully ensure the safety of people

belonging to groups with different mobility level.

The reason for the loss of confidence in the data is that

every year the proportion of people with different health

restrictions increases.

It is established [15] that pregnancy, especially in

the second half of the term, has a significant effect on

the motion activity of a woman. The child begins to grow

rapidly, therefore, the body weight increases, as it is

normally should not increase by more than 10–12 kg (but

it can increase much more considerable). At the same
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time, the area of the horizontal projection also grows.

The female body needs to compensate for its rapidly

changing biomechanical parameters. For example,

a pregnant woman has an increasing axial load on

the joints of the limbs because of the weight redistribu-

tion. It is noted in the work [16] that almost all women

are diagnosed with complaints of impaired functions of

the supporting-motor apparatus during pregnancy. More

than 80 % of women complain of pain in the legs, mainly

in the area of the feet. These features can influence

the movement of patients in maternity hospital when

they are evacuated in the event of a fire situation. Thus,

it is necessary to determine the quantitative measure of

such influence on the organism of a pregnant patient,

and the studies were conducted in various maternity

hospitals in the period from 2015 to 2018 for achieving

this purpose.

In order to achieve this goal, the following tasks

were set:

� conducting research in perinatal centers and mater-

nity homes of the country in two stages: 1) field ob-

servations to determine the paces of free movement

of pregnant women in different parts of the route;

2) experimental studies aimed to determine the de-

pendence of the pace of movement of pregnant

women on the density of the human flow in diffe-

rent route sections;

� processing of the obtained empirical data using

the methods of mathematical statistics and the theory

of human flows in order to determine the depend-

ence of the pace of pregnant women on the density

of the human flow and on their emotional state

when moving along different type of routes.

Experiment

Method for obtaining empirical data
for determining the pace of free movement

Throughout 2015–2016, field observations were con-

ducted aimed to determine the pace of free movement

of patients in maternity hospitals in one of the largest

perinatal centers in Moscow. A total of about 700 me-

asurements were made for the group of women in ques-

tion, along the horizontal type of the route, downstairs,

up the stairs. Observations were conducted in the mor-

ning (from 8:00 to 11:00 a. m.) and in the evening (from

4:00 to 7:00 p. m.). It was during these periods that the

patients either went to see a doctor, or returned home in

the greatest hurry. It was possible to measure the pace of

movement of about 40 women for 3 hours of observa-

tion. Women for evaluation were selected in the third

trimester (the 7th–9th months) of pregnancy (Figure 1).

The measurement of pace of free movement was

carried out as follows:
� the sections of the route convenient for observation

were previously selected and their length and width

were measured;
� the observer took a place at the end of the observed

section along the route;

Fig. 1. The routes with the length l the record of movement paces of patients of the perinatal center down the stairs (a) and along the ho-

rizontal section of the route (b)
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� the elapsed time needed for covering the selected

distance was measured with the help of a stopwatch

and then the pace of movement was calculated.

The method of obtaining empirical data
for determining the paces of movement
of patients in different density ranges

The main functional contingent of maternity hospital

can be differentiated as follows:
� medical staff;
� service staff;
� visitors;
� patients and newborns.

If we consider the possibility to evacuate patients in

an institution in case of a fire situation, it turned out that

the following groups of patients would not be able to

leave the building without the help of the medical staff:
� women in the antenatal period who have medical

contraindications;
� women in the second and third stages of labor; pu-

erperas after Caesarean operation, as well as after

normal delivery (before the expiration of a certain

period of time for the restoration of forces —

the cessation of the action of medications).

In Figure 2, one can see the ways to move patients

of institutions with mobility restrictions.

At the same time, women in the antenatal period,

who do not have medical contraindications, maternity

patients in the first stage of labor, puerperas after

Caesarean operation (after 6–12 hours) and after normal

delivery (after 2–6 hours) are able to leave the building

on their own (Figure 3).

Experimental studies of the movement of human

flows consisting of patients from maternity hospitals

were conducted for the subsequent determination of

the parameters of their movement in the departments of

pathology and gynecology.

Carrying out evacuation without warning of medical

personnel, as well as under condition, when patients are

not prepared for it, is extremely problematic (and it is

virtually impossible) due to the vulnerable psycho-phy-

siological state of the patients during this process in

the maternity hospitals. That is why all the staff and

patients of the hospital were warned in advance and

prepared for the forthcoming experiment.

The experimental studies were carried out in the fol-

lowing sequence:

1) the departments, where the evacuation was about

to be organized, were chosen in advance, the medical

staff were talked on the issue;

2) the video recording devices were placed with

a viewing angle of at least 120° on the sections (corridor,

doorway, staircase) of the movement of the human flow;

3) a scale grid (with a cell size of 1-1 m) was in-

stalled with the help of which the geometrical dimen-

sions of the route section were recorded.

At the end of the preparatory activities, video record-

ing equipment (DVRs) was activated. Then the process

of simultaneous evacuation began of those pregnant

patients who had no medical contraindications.

The next stage of the study was the analysis of video

materials. Screen Marker was used to apply the con-

tours of the scale grid to the computer screen from

the captured control frame. At the next stage, a frame-

by-frame preview of the video was conducted (see

Figures 2 and 3).

After the patient enters the cell area of the scale grid

.l = 1 m, the number of frames was recorded until she
Fig. 2. The ways of moving patients of maternity hospitals with

mobility restrictions: a — on a gurney; b — in a wheelchair

Fig. 3. The process of movement of patients of maternity hospitals, who are capable to evacuate independently: a — along the horizontal

type of the route; b — down the stairs
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left the observed route section. The flow density was

determined at the route section D (persons�m2).

With this mode set, 1 second of shooting consisted

of 30 changeable frames, which made it possible to set

the time with greater accuracy .t (minutes) of passing

by the patient of the cell zone of the scale grid —

the stepping into the observed route section, as well as

its leaving.

Then the pace was calculated Vmov (m�min) and

human flow intensity qD (persons�(m · min)):

VD = .l �.t; (1)

qD = VD D. (2)

Statistical processing of empirical data

The data obtained during the experiments were sub-

ject to statistical processing, which was carried out

using Microsoft Excel and SPSS Software, Statistical

Package for the Social Sciences.

The testing of the empirical sample for compliance

with the normal distribution is the most important stage

of scientific research. The choice of the method of sta-

tistical data analysis directly depends [17–19] on the re-

sults of the hypothesis testing for normality of a sample

population distribution.

In the course of experimental studies, depending

on the number of patients in the department and their

medical records, there was formed a human flow in

the corridor, which consisted maximum of 16 patients

and had a density of no more than 4 persons�m2. Thus,

small samples were formed in each density range.

In order to carry out the hypothesis testing for norma-

lity of the statistical law, the Shapiro–Wilk criterion

was applied in this case (W), as the number of observa-

tions was less than 50 (for a larger number of observa-

tions the criterion becomes excessively rough).

When carrying out the field observations, more than

50 samples could be formed to determine the paces of

free movement of patients, which made it possible

to apply the Kolmogorov–Smirnov test to carry out

the hypothesis testing for normality of sample popula-

tions distribution.

At the next stage, independent samples were com-

pared from different series of experiments with respect

to homogeneity using the parametric criterion — Stu-

dent’s t-distribution. The possibility of its erroneous

application is excluded by taking into account the pre-

sence or absence of homogeneity of the variances in

the studied samples using F-test:

F S S� 1
2

2
2 , (3)

where S1
2 – the variance of a smaller sample;

S 2
2 — the variance of a larger sample.

In case of different number of observations and va-

riance values, Student’s t-distribution is calculated as

follows:

t
X X

S n S n

�
�

�

1 2

1
2

1 2
2

2

, (4)

where X 1, X 2 — mean values of compared samples;

n1, n2 — the number of compared samples.

The totality of statistical data was formed from

the samples, which homogeneity was confirmed, in order

to construct a dependence between the main parameters

of the movement.

For the two samples studied, the following values were

obtained F-test and Student’s t-distribution (Table 1).

The sufficient number of pace values was deter-

mined so that they reflect the main characteristics of

the general population with the least probability of error

(3–5 %), as a small number of these pace values in

the samples could cause erroneous results. To determine

Sample
number

Density D, persons�m2

1–2 2–3

F t F t

1
1.002 2.2 1.139 1.3

2

Table 1. The values of F and t tests for comparing independent
samples from different series of experiments on homogeneity
for their unification when moving along the horizontal type of
the route

Density
range D,
persons

m2

Number
of observa-

tions
n

Mathematical
expectation

of pace m(V),

m�min

Standard
deviation

/(V),

m�min

95 % confidence

range, m�min

Lower
limit

Upper
limit

Horizontal route

0–1 380 55.2 10.2 54.2 56.2

1–2 55 46.3 6.9 44.4 48.2

2–3 38 37.0 4.9 35.4 38.6

3–4 10 26.6 1.5 25.6 27.7

Down the stairs

0–1 156 34.5 6.9 33.4 35.6

1–2 44 32.7 3.4 31.7 33.8

2–3 29 27.0 2.2 26.2 27.9

3–4 4 20.5 0.4 19.8 21.1

Up the stairs

0–1 155 31.3 5.6 30.4 32.1

1–2 29 29.6 2.5 28.7 30.6

2–3 61 22.7 2.3 22.1 23.3

3–4 17 18.8 1.5 18.0 19.6

Table 2. The pace of movement of pregnant women in mater-
nity hospitals along horizontal routes and stairs
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the necessary number of experimental data, a calcula-

tion was made according to a formula

n xv� ( ) ,2 2� (5)

where õ — confidence coefficient P(0.96); õ = 2.06;

v — variability value, %; v = (/�X � � 100 %;

� — accuracy of research; � = 305 %.

For example, the required number of paces of free

movement for the horizontal type of route was calcu-

lated as follows:

n � � �( . . )206 1848 42 2 90.58 � 91;

v = (10.2�55.2) � 100 = 18.48 %.

Based on the results of calculations, the necessary

number of measurements is established, which was

compared with the actual one.

The obtained paces of movement of pregnant pa-

tients of maternity hospitals in various density ranges

for various types of the routes are shown in Table 2.

Determination of dependence of pace
of free movement of pregnant patients

on their emotional state

The next stage of the study was the scaling of emo-

tional states to determine the movement categories,

as well as the corresponding paces [20]. For this purpo-

se, a technique was used developed in the 80s of the last

century (and repeatedly tested at a later stage) by prof.

V. V. Kholshchevnikov [21], which is based on the theory

of distribution of the extreme members of the sample

on the basis of the double exponential distribution.

Sampling of maximum values Vn in each of the sample

populations in the density range D = 001 persons�m2

was carried out under the condition Vn > V + 2/(V)

(where V — mathematical expectation of paces in

the sample, m�min;/(V) — standard deviation, m�min).

It was further determined (Table 3):
� empirical probability of extreme members of

the sample P(Vn):

P V
n

n
n( ) ;�

�� 1
(6)

� probability of the extreme members of a sample

based on the double exponential distribution:

P V en
e

xn
( ) ;� � �

(7)

� normalized deviation from the mode of the distribu-

tion density curve Xn with allowance for empirical

values P(Vn):

X P Vn n� � �ln lg[ ( )] – 0.83405. (8)

In the sequel, a graph of the empirical distribution

of the maximum values of the paces of people’ move-

ment and the probabilities corresponding thereto was

constructed (Figure 4), which was approximated by

a linear dependence of the type

Vn = �Xn + g, (9)

where �, g — approximation coefficients.

Then we obtain:
� for horizontal route:

Vn = 6.335Xn + 78.42; (10)

� for down the stairs:

Vn = 6.118Xn + 51.40; (11)

n Vn P(Vn) Xn

Horizontal type of the route

1 76.60 0.125 –0.73212

2 76.60 0.25 –0.32665

3 77.59 0.375 0.019339

4 80.72 0.5 0.366495

5 80.72 0.625 0.754997

6 82.19 0.75 1.245882

7 95.74 0.875 2.013401

Up the stairs

1 50.88 0.25 –0.32665

2 51.02 0.5 0.366495

3 60.19 0.75 1.245882

Down the stairs

1 44.68384 0.25 –0.32665

2 46.99507 0.5 0.366495

3 49.55844 0.75 1.245882

Table 3. Data for determining the probabilities of the maxi-
mum paces of movement of pregnant women along different
types of routes

Fig. 4. The building of a theoretical model for the distribution

of the maximum values of the paces of movement of pregnant

women in maternity hospitals along the horizontal route section:

�— the values of the maximum members of the sample;

– – – — area boundaries at 5 % significance level
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� for up the stairs:

Vn = 3.091Xn + 45.75. (12)

Taking into account the fact that the normalized de-

viation from the mode of the distribution density curve

Xn with allowance for empirical values P(Vn) is deter-

mined by the formula

Xn = – ln [– lg P(Vn)] – 0.83405, (13)

formula (9) takes the form:

Vn = a (– ln [– lg P(Vn)] – 0.83405) + g. (14)

Then, when moving along the considered types of

routes, we obtain the formula:
� for horizontal route:

Vn = 6.335 (– ln [– lg P(Vn)] – 0.83405) + 78.42; (15)

� down the stairs:

Vn = 6.118 (– ln [– lg P(Vn)] – 0.83405) + 51.40; (16)

� up the stairs:

Vn = 3.091 (– ln [– lg P(Vn)] – 0.83405) + 45.75. (17)

The law on the impossibility of exceeding the maxi-

mum sample member of its doubled mean value allows

to jump from the maximum values to the average ones:

V e
0 = 0.5(g – a � 0.83405) – 0.5a ln [– lg P(Vn)]. (18)

where V e
0 — pace of free movement of a person de-

pending on the emotional state, m�min.

Then we obtain:
� for horizontal route:

V e
0 = 0.5 (78.42 – 6.335 � 0,83405) –

– 0.5 � 6.335 ln [– lg P(Vn)];
(19)

� for down the stairs:

V e
0 = 0.5 (51.40 – 6.118 � 0.83405) –

– 0.5 � 6.118 ln [– lg P(Vn)];
(20)

� for up the stairs:

V e
0 = 0.5 (45.75 – 3.091 � 0.83405) –

– 0.5 � 3.091 ln [– lg P(Vn)].
(21)

Based on the generated array of values Vn, depend-

ences were obtained relating the paces of free move-

ment V0 (m�min) for different types of routes and

the emotional state of pregnant women E [20]:
� for horizontal route:

V e
0 = 36.57 – 3.17 ln[–lg (0.1 + 1.284E)]; (22)

� down the stairs:

V e
0 = 23.15 – 3.06 ln[–lg (0.1 + 1.284E)]; (23)

� up the stairs:

V e
0 = 21.59 – 1.55 ln[–lg (0.1 – 1.284E)]. (24)

Analysis of the dependence shows that its character

changes markedly as the E value, taking into account

the degree of psychological tension of the situation, in-

creases. In this regard, it is necessary to solve the pro-

blem of the reasoned justification of the E values for

the correlation of the paces of movement with its cate-

gories [22]. For this purpose, each of the dependencies

for different route sections (22)–(24) was divided into

segments, each of which was described by a linear,

then quadratic and then by an exponential relationship

(Figure 5). The natural criterion for selecting points at

which the function changes its characteristics and, con-

sequently, the movement category changes), is the mini-

mization of the deviation of the selected approximation

from the studied curve. In other words, the sought-for

points are the points at which the correlation coefficient

is below 0.99 for the given problem. Solving the problem

in this way, we determined the numerical characteristics

of the pace of free movement for various movement ca-

tegories of patients of the perinatal center along diffe-

rent route sections (Table 4).

A further objective of the study was to determine

the dependence of the pace of movement of the human

flow consisting of pregnant patients on its density range.

Movement
category

Pace of free movement V0, m�min,
along the horizontal

route down the stairs up the stairs

Comfortable Less than 36.6 Less than 23.1 Less than 21.6

Calm 36.6–45.5 23.1–31.7 21.6–25.9

Active 45.5–52.6 31.7–38.7 25.9–29.4

Increased
activity

52.6–60.2 38.7–46.0 29.4–33.1

Table 4. The paces of free movement of pregnant women
in maternity hospitals along different types of route in ap-
propriate movement categories

Fig. 5. Dependence of the pace of free movement of patients

in maternity hospitals on the degree of psychological tension of

the situation when moving along different types of route: 1 —

along the horizontal route; 2 — down the stairs; 3 — up the stairs



67ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 6

ÁÅÇÎÏÀÑÍÎÑÒÜ ÆÈÇÍÅÄÅßÒÅËÜÍÎÑÒÈ

The problem of determining the relationship between

the parameters of human flows was studied by many

scientists, both in Russia and abroad. There were some

observations made in the United States, Germany, Japan

in which the dependence of the pace on the density

range of the human flow was determined [23—27], but

the authors of these studies did not provide a theoretical

approximation of the empirical data. Prof. V. V. Khol-

shchevnikov established in work [21] a regression de-

pendence that relates the pace of the human flow V and

its density rage D based on extensive experimental

material, and this study was recognized as an interna-

tional scientific discovery in the field of social psycho-

logy [28].

When the density value threshold is exceeded D0

the pace of free movement V0 begins to decrease in each

density range by an amount .V = V0 – VDj. Then the re-

lative decrease in pace Rexp amouts to:

Rexp = V0 – VDj�V0, (25)

where VDj — the pace in the density range for which

the degree of influence of the external factor on

the human sensory system is determined, m�min.

The dependence build on the basis of empirical data

is approximated by the theoretical function (Fig. 6):

RDj = a ln (Dj�D0), (26)

where à — coefficient determining the influence degree

of the flow density along the j type of route on

the pace of movement;

Dj — the density of the human flow in which

the value is determined RDj.

Thus, the form of the general dependence [21] was

confirmed on the basis of theoretical generalization of

the experimental data and the characteristics reflecting

the influence of density on the pace of the human flow,

consisting of pregnant patients in maternity hospitals

(Fig. 7), were determined.

The human flows forming at the doorway were stu-

died as follows. The pace of movement VD of human flow

with the established density D (persons�m2), approach-

ing to the border of the doorway, was determined:

VD = l�t. (27)

Then the intensity of movement was calculated

(Table 5):

qD = VD D. (28)

Fig. 6. Approximation of dependence R = f (D) for human flow

consisting of pregnant patients in maternity hospitals when mo-

ving along the horizontal route

Fig. 7. Dependence of the pace of movement of pregnant women

in maternity hospitals on the density of different types of route:

1 — horizontal route; 2 — down the stairs; 3 — up the stairs

Density range D,

persons�m2
Number

of observations n
Intencity q,

persons�(m·min)

1–2 36 84

2–3 23 90

3–4 9 96

Table 5. The mean values of the intensity of movement of pre-
gnant patients through the doorway in maternity institutions

Fig. 8. Dependence of the intensity of movement of pregnant

women in maternity hospitals on the density of different types of

route: 1 — horizontal route; 2 — doorway; 3 — down the stairs;

4 — up the stairs
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It is characteristic that as the human flow density in-

creases, the intensity of movement increases and then

decreases after reaching its maximum value (Fig. 8).

Conclusions

According to the existing norms, the main functional

contingent of maternity hospitals refers to the groups of

population with restricted mobility. However, pregnant

women were not assigned to any of the existing groups.

The parameters of their movement were not established,

that made it impossible to ensure safety of pregnant

women in maternity hospitals in case of a fire situation.

Some field observations and experimental studies

of the movement of human flows consisting of pregnant

women were carried out in the maternity homes and pe-

rinatal centers of the country. Within the framework of

these studies, the paces of movement of pregnant women

were measured in different density ranges along diffe-

rent routes (horizontal route, doorway, down the stairs,

up the stairs).

As a result of statistical processing and theoretical

generalization of the experimental data, the paces of

free movement of pregnant women at various levels of

psychological tension of the situation were determined,

as well as the dependence of the paces of the human flow

on its density.

The obtained data array will reduce the risk of death

of pregnant women in case of fire situation due to an in-

crease in the accuracy of educated estimates associated

with the ensuring of their safety.
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ÊÀÊ ÀËÜÒÅÐÍÀÒÈÂÀ ÌÅÄÈ

Ðàññìîòðåíû íîðìàòèâíûå äîêóìåíòû ïî ïðèìåíåíèþ àëþìèíèåâûõ ñïëàâîâ â êà÷åñòâå òîêî-
âåäóùèõ æèë ýëåêòðè÷åñêèõ ñåòåé çäàíèé. Ïðåäñòàâëåíû íîðìàòèâíûå òðåáîâàíèÿ çàðóáåæíûõ
ñòðàí ê ïðîâîäíèêàì èç àëþìèíèåâûõ ñïëàâîâ. Îòìå÷åíû îñîáåííîñòè ìîíòàæà íîâûõ âèäîâ
ïðîâîäíèêîâ è îáëàñòü èõ ïðèìåíåíèÿ. Äàíû ïðèìåðû ïðèìåíåíèÿ ñîâðåìåííûõ êàáåëåé è
ïðîâîäîâ ñ æèëàìè èç àëþìèíèåâûõ ñïëàâîâ.

Êëþ÷åâûå ñëîâà: êàáåëüíàÿ ïðîäóêöèÿ; ýëåêòðè÷åñêèå ñåòè; àëþìèíèåâûå ñïëàâû; òîêîâåäóùèå
æèëû; ïîæàðíàÿ áåçîïàñíîñòü.

ÂÎÏÐÎÑ:

Â ðóáðèêå “Âîïðîñ–Îòâåò” â ¹ 6 è 7 æóðíàëà çà

2017 ã. îñâåùàëñÿ âîïðîñ î âîçìîæíîñòè ïðèìå-

íåíèÿ êàáåëüíîé ïðîäóêöèè ñ àëþìèíèåâûìè æè-

ëàìè â êà÷åñòâå àëüòåðíàòèâû ïðîâîäíèêàì ñ ìåä-

íûìè òîêîâåäóùèìè ÷àñòÿìè. Áûë ïðîâåäåí àíàëèç

íîðìàòèâíîé ëèòåðàòóðû, ðåãëàìåíòèðóþùåé òðå-

áîâàíèÿ ê ñå÷åíèþ àëþìèíèåâûõ æèë, ñïîñîáàì

èõ ïðîêëàäêè è ìîíòàæó. Ïðåäñòàâëåíû ñâåäåíèÿ

î ïðîåêòå ïðèêàçà Ìèíýíåðãî Ðîññèè “Î âíåñåíèè

èçìåíåíèé â Ïðàâèëà óñòðîéñòâà ýëåêòðîóñòàíî-

âîê â ÷àñòè èñïîëüçîâàíèÿ êàáåëüíî-ïðîâîäíèêî-

âîé ïðîäóêöèè èç àëþìèíèåâûõ ñïëàâîâ” âçàìåí

ï. 7.1.34 Ïðàâèë óñòðîéñòâà ýëåêòðîóñòàíîâîê (ÏÓÝ),

ñîãëàñíî êîòîðîìó â ýëåêòðîóñòàíîâêàõ æèëûõ è

îáùåñòâåííûõ çäàíèé ðàçðåøàåòñÿ ïðèìåíÿòü

ïðîâîäíèêè èç àëþìèíèåâûõ ñïëàâîâ ñåðèè 8000.

Âñòóïèë ëè äàííûé ïðîåêò ïðèêàçà â äåéñòâèå è

êàê ïîâëèÿåò åãî ââåäåíèå íà èíûå íîðìàòèâíûå

äîêóìåíòû ïî ìîíòàæó ýëåêòðîîáîðóäîâàíèÿ è òðå-

áîâàíèÿ ïîæàðíîé áåçîïàñíîñòè ê òàêîé ýëåêòðî-

òåõíè÷åñêîé ïðîäóêöèè?

ÎÒÂÅÒ:

Ìèíèñòåðñòâîì ýíåðãåòèêè Ðîññèè èçäàíû ïðè-

êàçû ¹ 968 [1] è ¹ 1196 [2] î âíåñåíèè èçìåíåíèé

â ï. 7.1.34 ÏÓÝ [3], ÷òî îòêðûëî âîçìîæíîñòü ïðèìå-

íåíèÿ ïðîâîäîâ ñ òîêîâåäóùèìè æèëàìè èç àëþìè-

íèåâûõ ñïëàâîâ äëÿ ìîíòàæà ýëåêòðîïðîâîäîê ñ óêà-

çàíèåì êîíêðåòíûõ ìåð ïî îáåñïå÷åíèþ èõ ïîæàð-

íîé áåçîïàñíîñòè â ïðîöåññå ýêñïëóàòàöèè.

Äëÿ àíàëèçà òåõíè÷åñêîé âîçìîæíîñòè èñïîëüçîâàíèÿ

àëþìèíèåâûõ ñïëàâîâ â êà÷åñòâå òîêîâåäóùèõ æèë

êàáåëüíîé ïðîäóêöèè áûëè çàäåéñòâîâàíû âåäóùèå

îðãàíèçàöèè ñòðàíû, òàêèå êàê ÂÍÈÈÏÎ Ì×Ñ Ðîññèè,

Àññîöèàöèÿ “Ðîñýëåêòðîìîíòàæ” è ÎÀÎ ÂÍÈÈ êàáåëü-

íîé ïðîìûøëåííîñòè.

Äàííûìè îðãàíèçàöèÿìè áûëè èññëåäîâàíû ôèçè-

÷åñêèå è òåõíèêî-ýêñïëóàòàöèîííûå ïîêàçàòåëè äâóõ

ìàðîê àëþìèíèåâûõ ñïëàâîâ — 8030 è 8176. Ïî ðåçóëü-

òàòàì èñïûòàíèé áûëè îòìå÷åíû âûñîêèå ïðî÷íîñò-

íûå ñâîéñòâà è óäîâëåòâîðèòåëüíûé óðîâåíü ïîæàð-

íîé áåçîïàñíîñòè äàííûõ ñïëàâîâ ïî ñðàâíåíèþ ñ

÷èñòûì àëþìèíèåì. Çàòðóäíåíèÿ âûçâàëà îöåíêà

âîçìîæíîñòè èñïîëüçîâàíèÿ íîâûõ âèäîâ ïðîâîäîâ

ñ ýëåêòðîóñòàíîâî÷íûìè èçäåëèÿìè (ñîåäèíèòåëÿìè),

îáðàùàþùèìèñÿ íà ðîññèéñêîì ðûíêå è ïðèìåíÿ-

åìûìè ñîâìåñòíî ñ ìåäíûìè æèëàìè. Â ðåçóëüòàòå

áûëè ïðèíÿòû íåîáõîäèìûå òåõíè÷åñêèå ðåøåíèÿ ïî

áåçîïàñíîìó èñïîëüçîâàíèþ ïðîâîäíèêîâ èç àëþ-

ìèíèåâûõ ñïëàâîâ ñ ðàçëè÷íûìè âèäàìè ñîåäèíèòå-

ëåé. Çà îñíîâó áûë âçÿò îïûò ïðèìåíåíèÿ ïðîâîäíè-

êîâ èç ñïëàâîâ ñåðèè 8000 â çàðóáåæíîé ïðàêòèêå.

Äàííàÿ ñåðèÿ àëþìèíèåâûõ ñïëàâîâ ïîÿâèëàñü â

70-å ãîäû â ÑØÀ. Ïåðâûé ñïëàâ, ïîëó÷èâøèé íàçâà-

íèå “Stabloy” è çàðåãèñòðèðîâàííûé ïîä íîìåðîì

8030, îáëàäàë ïîâûøåííûìè ïðî÷íîñòíûìè ñâîéñò-

âàìè ïðè ñîõðàíåíèè âûñîêîé ïëàñòè÷íîñòè. Òàêèå

ïîêàçàòåëè áûëè äîñòèãíóòû çà ñ÷åò óâåëè÷åííîãî ñî-

äåðæàíèÿ æåëåçà (äî 0,8 %) è ìåäè (äî 0,3 %). Æåëå-

çî èñêëþ÷àëî ñêëîííîñòü àëþìèíèÿ ê ïîâûøåííîé

òåêó÷åñòè (ïîëçó÷åñòè) è îáåñïå÷èâàëî âûñîêóþ ïðî÷-

íîñòü ñïëàâà ïîñëå åãî òåðìè÷åñêîé îáðàáîòêè (îò-

æèãà), à ìåäü ïîâûøàëà ïðî÷íîñòíûå ñâîéñòâà ñïëàâà

ïðè ïîâûøåííûõ òåìïåðàòóðàõ.

Íà ñåãîäíÿøíèé äåíü, ïîìèìî àëþìèíèåâîãî ñïëàâà

8030, ðàçðàáîòàíû è ìîãóò èñïîëüçîâàòüñÿ â êà÷åñò-

âå ýëåêòðè÷åñêèõ ïðîâîäíèêîâ øåñòü ñïëàâîâ, ïðåä-

ñòàâëåííûõ â àìåðèêàíñêîì ñòàíäàðòå ASTM B800

(2015) (ñì. òàáëèöó) [4]. Èç íèõ äîïóñêàåòñÿ èçãîòàâ-

ëèâàòü ïðîâîäíèêè ñ ñå÷åíèåì æèë îò 2 äî 107 ìì2.

Àëþìèíèåâûå ñïëàâû ñåðèè 8000 ïðåäñòàâëåíû è

â åâðîïåéñêîì ñòàíäàðòå EN 573-3 [5], êîòîðûé ïðè-

íÿò â êà÷åñòâå íàöèîíàëüíîãî ñòàíäàðòà âî ìíîãèõ

ñòðàíàõ Åâðîñîþçà. Ñîãëàñíî ýòîìó ñòàíäàðòó [5] äëÿ

èçãîòîâëåíèÿ ýëåêòðîïðîâîäêè ìîãóò èñïîëüçîâàòüñÿ

íå âñå âèäû ñïëàâîâ ñåðèè 8000, à òîëüêî ìàðîê 8030
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è 8176 (ñì. òàáë. À.8 â ïðèë. À [5]). Èìåííî ýòè ìàðêè

ñïëàâîâ ðàññìàòðèâàëèñü èññëåäîâàòåëüñêèìè îðãà-

íèçàöèÿìè â êà÷åñòâå îáðàçöîâ ïðè ïðîâåäåíèè èñ-

ïûòàíèé. Ïðè ýòîì ñîñòàâ ñïëàâîâ óêàçàííûõ ìàðîê

â òàáë. 2 Ïðàâèë [1] è òàáë. 8 ñòàíäàðòà [5] ðàçëè÷åí.

Â ðåçóëüòàòå èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî äëÿ

îáåñïå÷åíèÿ íàäåæíîñòè ñîåäèíåíèÿ ïðîâîäíèêîâ

èç àëþìèíèåâûõ ñïëàâîâ ïðè ìîíòàæå äîëæíû èñ-

ïîëüçîâàòüñÿ ýëåêòðîóñòàíîâî÷íûå èçäåëèÿ ñî ñïå-

öèàëüíûì ïîêðûòèåì êîíòàêòíûõ ãðóïï (íàïðèìåð,

èç ëàòóíè èëè öèíêà), îáåñïå÷èâàþùèå èõ ñòàáèëü-

íûé êîíòàêò ñ æèëàìè èç ìåäè è ñïëàâîâ àëþìèíèÿ.

Òàêèå èçäåëèÿ ñëåäóåò ïîìå÷àòü ñïåöèàëüíîé ìàðêè-

ðîâêîé (íàïðèìåð, Ñu/Àl). Äëÿ ñåðèéíî âûïóñêàåìûõ

â Ðîññèè ýëåêòðîóñòàíîâî÷íûõ èçäåëèé ìîæåò áûòü äî-

ñòèãíóòà ñòàáèëüíîñòü êîíòàêòíûõ ñîåäèíåíèé çà ñ÷åò

ïðèìåíåíèÿ äîïîëíèòåëüíûõ òåõíè÷åñêèõ ñðåäñòâ,

òàê êàê ïî ðåçóëüòàòàì èñïûòàíèé êîíòàêòíûå ñîåäè-

íåíèÿ ðîçåòîê ñ ïðîâîäàìè èç ñïëàâîâ àëþìèíèÿ ñ

ñå÷åíèåì æèë 4 ìì2 îêàçàëèñü íåóñòîé÷èâûìè èç-çà

íåñîîòâåòñòâèÿ èõ ãàáàðèòíûõ ðàçìåðîâ äèàìåòðó

æèë, à êðåïëåíèå æèë âèíòîì Ì3 ïðè íîðìèðîâàííîì

êðóòÿùåì ìîìåíòå çàòÿæêè íå îáåñïå÷èâàëî äîëæíî-

ãî êà÷åñòâà ñîåäèíåíèÿ. Ïîýòîìó ïðè ìîíòàæå ïðî-

âîäîâ ñ óêàçàííûì ñå÷åíèåì êîíòàêòíûå ãðóïïû

ýëåêòðîóñòàíîâî÷íûõ èçäåëèé äîëæíû áûòü óñèëåíû.

Íåîáõîäèìûé óðîâåíü ïîæàðíîé áåçîïàñíîñòè ýëåêò-

ðîïðîâîäîê ñ òîêîâåäóùèìè æèëàìè èç àëþìèíèå-

âûõ ñïëàâîâ ìîæåò áûòü äîñòèãíóò çà ñ÷åò ïðàâèëüíî-

ãî âûáîðà èõ îáëàñòè ïðèìåíåíèÿ, à òàêæå ìåñò è

ñïîñîáîâ ïðîêëàäêè. Íàïðèìåð, ñëåäóåò èñêëþ÷èòü

ïðèìåíåíèå òàêîé ïðîâîäêè â ïîæàðîîïàñíûõ çîíàõ,

óâåëè÷èòü ðàññòîÿíèÿ îò òîêîâåäóùèõ ÷àñòåé äî ãîðþ-

÷èõ ìàòåðèàëîâ, âíåñòè â íîðìàòèâíûå äîêóìåíòû

òðåáîâàíèÿ ê äîïóñòèìûì äëèòåëüíûì òîêàì äëÿ ðàç-

ëè÷íûõ ñå÷åíèé æèë è ò. ï. Êðîìå òîãî, íóæíî îïðåäå-

ëèòü îñîáåííîñòè ìîíòàæà íîâîãî âèäà ïðîâîäêè (çà-

ïðåòèòü ïðîêëàäêó äàííûõ ïðîâîäíèêîâ îòêðûòûì

ñïîñîáîì, ââåñòè êîíòðîëü çà îáÿçàòåëüíûì ïðèìå-

íåíèåì ñìàçîê-èíãèáèòîðîâ, îïðåäåëèòü ïðîôèëàê-

òè÷åñêèå ìåðîïðèÿòèÿ ñ ïåðèîäè÷íîñòüþ îñìîòðîâ

è ïðîâåðîê ñîñòîÿíèÿ êîíòàêòíûõ ñîåäèíåíèé è ò. ï.).

ÇÀÎ “Îðëîâñêèé êàáåëüíûé çàâîä” ïðè ïîääåðæêå

êîìïàíèè “ÐÓÑÀË” óæå ïîäãîòîâèë ñåðòèôèöèðîâàí-

íóþ ñåðèþ ïðîâîäíèêîâ íîâîãî ïîêîëåíèÿ èç ëåãèðî-

âàííîãî àëþìèíèÿ ïîä íàçâàíèåì “Smart Alloy™”

(“Óìíûé ñïëàâ”), êîòîðûå ñîîòâåòñòâóþò òðåáîâàíè-

ÿì Òàìîæåííîãî ñîþçà è ïîæàðíîé áåçîïàñíîñòè.

Ïðîâîäíèêè óêàçàííîé ñåðèè âûïîëíÿþòñÿ c ïîëèâè-

íèëõëîðèäíîé îáîëî÷êîé è èçîëÿöèåé â ðàçëè÷íûõ

âàðèàíòàõ, â òîì ÷èñëå íå ðàñïðîñòðàíÿþùèå ãîðå-

íèå (íã), ïîíèæåííîé ãîðþ÷åñòè (êàòåãîðèÿ À) è ñ ïî-

íèæåííûì äûìî- è ãàçîâûäåëåíèåì ïðè ãîðåíèè (LS),

à òàêæå ñ ñå÷åíèåì îò 1 äî 6 ìì2 äëÿ êàáåëåé è îò 1

äî 16 ìì2 äëÿ ïðîâîäîâ.

Â çàêëþ÷åíèå õîòåëîñü áû îòìåòèòü, ÷òî ñîãëàñíî òðå-

áîâàíèÿì Ïðàâèë áåçîïàñíîñòè [1] ýëåêòðîïðîâîäêè

ñ òîêîâåäóùèìè æèëàìè èç àëþìèíèåâûõ ñïëàâîâ

ââîäÿòñÿ íå âçàìåí, à òîëüêî â êà÷åñòâå àëüòåðíàòè-

âû ìåäíûì ïðîâîäàì è èìåþò çíà÷èòåëüíûå îãðàíè-

÷åíèÿ ïî îáúåêòàì èõ ïðèìåíåíèÿ. Â îñíîâíîì òàêèå

ïðîâîäíèêè ïðåäïîëàãàåòñÿ èñïîëüçîâàòü ïðè ñòðîè-

òåëüñòâå ñîöèàëüíîãî æèëüÿ, àäìèíèñòðàòèâíûõ è îá-

ùåñòâåííûõ çäàíèé. Ïîëíûé ïåðå÷åíü îãðàíè÷åíèé

íà èñïîëüçîâàíèå íîâûõ âèäîâ ïðîâîäíèêîâ ïðåä-

ñòàâëåí â ï. 2 Ïðàâèë áåçîïàñíîñòè ýíåðãîïðèíèìà-

þùèõ óñòàíîâîê [1].
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Ñïëàâ

Ñîäåðæàíèå êîìïîíåíòà, % îò îáùåé ìàññû ñïëàâà

Àëþìèíèé Êðåìíèé Æåëåçî Ìåäü Ìàãíèé Öèíê Áîð
Ïðî÷èå

Êàæäûé Âñåãî

8017

Îñòàòîê

0,10 0,55–0,8 0,10–0,20 0,01–0,05 0,05 0,04 0,03À 0,10

8030 0,10 0,30–0,8 0,15–0,30 0,05 0,05 0,001–0,04 0,03 0,10

8076 0,10 0,6–0,9 0,04 0,08–0,22 0,05 0,04 0,03 0,10

8130 0,15B 0,40–1,0B 0,05–0,15 – 0,10 – 0,03 0,10

8176 0,03–0,15 0,40–1,0 – – 0,10 – 0,05C 0,15

8177 0,10 0,25–0,45 0,04 0,04–0,12 0,05 0,04 0,03 0,10

A Ëèòèé — ìàêñèìóì 0,003 %.
B Êðåìíèé è æåëåçî — â ñóììå ìàêñèìóì 1,0 %.
C Ãàëëèé — ìàêñèìóì 0,03 %.

Òðåáîâàíèÿ ê õèìè÷åñêîìó ñîñòàâó àëþìèíèåâûõ ñïëàâîâ ñåðèè 8000
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ABSTRACT

The normative documents on the use of aluminum alloys

as current-carrying veins of electrical networks of build-

ings are considered. The regulatory requirements of fo-

reign countries for conductors made of aluminum alloys
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Íàïðàâëÿåìûå â æóðíàë “ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ” ñòàòüè

äîëæíû ñîäåðæàòü ðåçóëüòàòû íàó÷íûõ èññëåäîâàíèé è èñïûòà-

íèé, îïèñàíèÿ íîâûõ òåõíè÷åñêèõ óñòðîéñòâ è ïðîãðàììíî-èíôîð-

ìàöèîííûõ ïðîäóêòîâ; îáçîðû, êîììåíòàðèè ê íîðìàòèâíî-òåõíè-

÷åñêèì äîêóìåíòàì, ñïðàâî÷íûå ìàòåðèàëû è ò. ï. Àâòîðû äîëæíû

óêàçàòü, ê êàêîìó òèïó îòíîñèòñÿ èõ ñòàòüÿ:
� íàó÷íî-òåîðåòè÷åñêàÿ;
� íàó÷íî-ýìïèðè÷åñêàÿ;
� àíàëèòè÷åñêàÿ (îáçîðíàÿ);
� äèñêóññèîííàÿ;
� ðåêëàìíàÿ.

Íå äîïóñêàåòñÿ íàïðàâëÿòü â ðåäàêöèþ ðàáîòû, êîòîðûå áûëè îïóá-

ëèêîâàíû è/èëè ïðèíÿòû ê ïå÷àòè â äðóãèõ èçäàíèÿõ.

Ðåäàêöèÿ ïðîñèò àâòîðîâ ïðè ïîäãîòîâêå ðóêîïèñè ðóêîâîäñòâî-

âàòüñÿ èçëîæåííûìè íèæå ïðàâèëàìè.

1. Ñòàòüÿ è ñîïóòñòâóþùèå åé ìàòåðèàëû äîëæíû áûòü íàïðàâëåíû

â ðåäàêöèþ â ýëåêòðîííîì âèäå ïî àäðåñó info@fire-smi.ru.

Ñòàòüÿ äîëæíà áûòü ÿñíî è ëàêîíè÷íî èçëîæåíà è ïîäïèñàíà âñåìè

àâòîðàìè (ñêàí ñòðàíèöû ñ ïîäïèñÿìè). Îñíîâíîé òåêñò ñòàòüè äîë-

æåí ñîäåðæàòü â ñåáå ÷åòêèå, ëîãè÷åñêè âçàèìîñâÿçàííûå ðàçäåëû.

Âñå ðàçäåëû äîëæíû íà÷èíàòüñÿ ïðèâåäåííûìè íèæå çàãîëîâêàìè,

âûäåëåííûìè ïîëóæèðíûì íà÷åðòàíèåì. Äëÿ íàó÷íîé ñòàòüè òðà-

äèöèîííûìè ÿâëÿþòñÿ ñëåäóþùèå ðàçäåëû:
� ââåäåíèå;
� ìàòåðèàëû è ìåòîäû (ìåòîäîëîãèÿ) — äëÿ íàó÷íî-ýìïèðè-

÷åñêîé ñòàòüè;
� òåîðåòè÷åñêèå îñíîâû (òåîðèÿ è ðàñ÷åòû) — äëÿ íàó÷íî-

òåîðåòè÷åñêîé ñòàòüè;
� ðåçóëüòàòû è èõ îáñóæäåíèå;
� çàêëþ÷åíèå (âûâîäû).

Ðåäàêöèÿ äîïóñêàåò è èíóþ ñòðóêòóðó, îáóñëîâëåííóþ ñïåöèôèêîé

êîíêðåòíîé ñòàòüè (àíàëèòè÷åñêîé (îáçîðíîé), äèñêóññèîííîé,

ðåêëàìíîé) ïðè óñëîâèè ÷åòêîãî âûäåëåíèÿ ðàçäåëîâ:
� ââåäåíèå;
� îñíîâíàÿ (àíàëèòè÷åñêàÿ) ÷àñòü;
� çàêëþ÷åíèå (âûâîäû).

Ïîäðîáíóþ èíôîðìàöèþ î ñîäåðæàíèè êàæäîãî èç îáîçíà÷åííûõ

âûøå ðàçäåëîâ ñì. íà ñàéòå èçäàòåëüñòâà www. fire-smi.ru.

Ìàòåðèàë ñòàòüè äîëæåí èçëàãàòüñÿ â ñëåäóþùåì ïîðÿäêå.

2.1. Íîìåð ÓÄÊ (óíèâåðñàëüíàÿ äåñÿòè÷íàÿ êëàññèôèêàöèÿ).

2.2. Çàãëàâèå ñòàòüè (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ). Çàãëàâèÿ íà-

ó÷íûõ ñòàòåé äîëæíû áûòü òî÷íûìè è ëàêîíè÷íûìè è â òî æå âðåìÿ

äîñòàòî÷íî èíôîðìàòèâíûìè; â íèõ ìîæíî èñïîëüçîâàòü òîëüêî

îáùåïðèíÿòûå ñîêðàùåíèÿ. Â ïåðåâîäå çàãëàâèé ñòàòåé íà àíãëèé-

ñêèé ÿçûê íåäîïóñòèìà òðàíñëèòåðàöèÿ ñ ðóññêîãî ÿçûêà, êðîìå

íåïåðåâîäèìûõ íàçâàíèé ñîáñòâåííûõ èìåí, ïðèáîðîâ è äðóãèõ

îáúåêòîâ, èìåþùèõ ñîáñòâåííûå íàçâàíèÿ, à òàêæå íåïåðåâîäèìûé

ñëåíã, èçâåñòíûé òîëüêî ðóññêîãîâîðÿùèì ñïåöèàëèñòàì. Ýòî êà-

ñàåòñÿ òàêæå àííîòàöèé, àâòîðñêèõ ðåçþìå è êëþ÷åâûõ ñëîâ.

2.3. Èíôîðìàöèÿ îá àâòîðàõ.

2.3.1. Èìåíà, îò÷åñòâà è ôàìèëèè âñåõ àâòîðîâ. Îíè äîëæíû ïðèâî-

äèòüñÿ ïîëíîñòüþ íà ðóññêîì ÿçûêå è â òðàíñëèòåðàöèè â ñîîòâåò-

ñòâèè ñ ñèñòåìîé, êîòîðàÿ â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ íàèáîëåå

ðàñïðîñòðàíåííîé (http: //fotosav.ru/services/transliteration.aspx).

Àâòîðàìè ÿâëÿþòñÿ ëèöà, ïðèíèìàâøèå ó÷àñòèå âî âñåé ðàáîòå èëè

â åå ãëàâíûõ ðàçäåëàõ. Ëèöà, ó÷àñòâîâàâøèå â ðàáîòå ÷àñòè÷íî,

óêàçûâàþòñÿ â ñíîñêàõ.

2.3.2. Ó÷åíûå ñòåïåíè, çâàíèÿ, äîëæíîñòü, ìåñòî ðàáîòû âñåõ àâòî-

ðîâ ñ ïîëíûì þðèäè÷åñêèì àäðåñîì (íà ðóññêîì è àíãëèéñêîì

ÿçûêàõ). Çäåñü íåîáõîäèìî óêàçàòü: ïîëíîå îôèöèàëüíîå íàçâàíèå

îðãàíèçàöèè, ñòðàíó, èíäåêñ, ãîðîä, íàçâàíèå óëèöû, íîìåð äîìà,

à òàêæå êîíòàêòíûå òåëåôîíû è ýëåêòðîííûé àäðåñ âñåõ èëè õîòÿ

áû îäíîãî èç àâòîðîâ. Ïðè ýòîì íå ñëåäóåò ïðèâîäèòü ñîñòàâíûå

÷àñòè íàçâàíèé îðãàíèçàöèé, îáîçíà÷àþùèå ïðèíàäëåæíîñòü âå-

äîìñòâó, ôîðìó ñîáñòâåííîñòè, ñòàòóñ îðãàíèçàöèè (íàïðèìåð, “Ó÷-

ðåæäåíèå Ðîññèéñêîé àêàäåìèè íàóê…”, “Ôåäåðàëüíîå ãîñóäàðñò-

âåííîå óíèòàðíîå ïðåäïðèÿòèå…”, “ÔÃÎÓ ÂÏÎ…” è ò. ï.), òàê êàê

ýòî çàòðóäíÿåò èäåíòèôèêàöèþ îðãàíèçàöèè. Îáðàùàåì Âàøå âíè-

ìàíèå, ÷òî ïðè ïåðåâîäå íåîáõîäèìî óêàçûâàòü îôèöèàëüíî ïðè-

íÿòîå íàçâàíèå îðãàíèçàöèè íà àíãëèéñêîì ÿçûêå. Âñå ïî÷òîâûå

ñâåäåíèÿ (êðîìå íàèìåíîâàíèÿ óëèöû, êîòîðîå äîëæíî áûòü â òðàíñ-

ëèòåðèðîâàííîì âèäå) äîëæíû áûòü òàêæå ïåðåâåäåíû íà àíãëèé-

ñêèé ÿçûê, â òîì ÷èñëå íàçâàíèå ãîðîäà è ñòðàíû.

Ïðèìåð: Institute for Problem in Mechanics, Russian Academy of Sciences

(Vernadskogo Avenue, 101, Moscow, 119526, Russian Federation).

2.4. Àííîòàöèÿ íà ðóññêîì ÿçûêå äîëæíà ñîñòîÿòü íå ìåíåå ÷åì èç

5–7 ïðåäëîæåíèé è íå äîëæíà ñîäåðæàòü îáîáùåííûå äàííûå ïî

âûáðàííîé äëÿ ñòàòüè òåìå. Àííîòàöèÿ ê íàó÷íîé ñòàòüå ïðåäñòàâ-

ëÿåò ñîáîé êðàòêîå îïèñàíèå ñîäåðæàíèÿ èçëîæåííîãî òåêñòà (ò. å.:

“Èçó÷åíû…, ïðîàíàëèçèðîâàíû…, ïðåäñòàâëåíû…” è ò. ï.).

2.5. Ðàñøèðåííîå ðåçþìå íà ðóññêîì è àíãëèéñêîì ÿçûêàõ. Íåîáõî-

äèìî èìåòü â âèäó, ÷òî àâòîðñêîå ðåçþìå íà àíãëèéñêîì ÿçûêå â

ðóññêîÿçû÷íîì èçäàíèè ÿâëÿåòñÿ äëÿ èíîñòðàííûõ ó÷åíûõ è ñïå-

öèàëèñòîâ îñíîâíûì è, êàê ïðàâèëî, åäèíñòâåííûì èñòî÷íèêîì

èíôîðìàöèè î ñîäåðæàíèè ñòàòüè è îá èçëîæåííûõ â íåé ðåçóëüòà-

òàõ èññëåäîâàíèé. Ïîýòîìó àâòîðñêîå ðåçþìå äîëæíî áûòü:
� èíôîðìàòèâíûì (íå ñîäåðæàòü îáùèõ ñëîâ);
� îðèãèíàëüíûì (íå áûòü êàëüêîé ñ ðóññêîÿçû÷íîé àííîòàöèè

ñ äîñëîâíûì ïåðåâîäîì);
� ñîäåðæàòåëüíûì (äîëæíî îòðàæàòü ñóùåñòâåííûå ðåçóëü-

òàòû ðàáîòû; íå äîëæíî âêëþ÷àòü ìàòåðèàë, êîòîðûé îòñóò-

ñòâóåò â îñíîâíîé ÷àñòè ïóáëèêàöèè);
� ñòðóêòóðèðîâàííûì (ò. å. ñëåäîâàòü ëîãèêå îïèñàíèÿ ðåçóëü-

òàòîâ â ïóáëèêàöèè);
� ãðàìîòíûì (íàïèñàííûì êà÷åñòâåííûì àíãëèéñêèì ÿçûêîì,

áåç èñïîëüçîâàíèÿ ïðîãðàìì àâòîìàòèçèðîâàííîãî ïåðåâîäà);
� îáúåìîì íå ìåíåå 200–250 ñëîâ.

Ñòðóêòóðà ðåçþìå äîëæíà ïîâòîðÿòü ñòðóêòóðó ñòàòüè è âêëþ÷àòü

ââåäåíèå, öåëè è çàäà÷è, ìåòîäû, ðåçóëüòàòû, çàêëþ÷åíèå (âûâîäû).

Ðåçóëüòàòû ðàáîòû ñëåäóåò îïèñûâàòü ïðåäåëüíî òî÷íî è èíôîð-

ìàòèâíî. Ïðè ýòîì äîëæíû ïðèâîäèòüñÿ îñíîâíûå òåîðåòè÷åñêèå è

ýêñïåðèìåíòàëüíûå ðåçóëüòàòû, ôàêòè÷åñêèå äàííûå, óñòàíîâëåí-

íûå âçàèìîñâÿçè è çàêîíîìåðíîñòè.

Âûâîäû ìîãóò ñîïðîâîæäàòüñÿ ðåêîìåíäàöèÿìè, îöåíêàìè, ïðåä-

ëîæåíèÿìè, ãèïîòåçàìè, îïèñàííûìè â ðàáîòå.

Òåêñò äîëæåí áûòü ñâÿçíûì; èçëàãàåìûå ïîëîæåíèÿ äîëæíû ëî-

ãè÷íî âûòåêàòü îäíî èç äðóãîãî.

Ñîêðàùåíèÿ è óñëîâíûå îáîçíà÷åíèÿ, êðîìå îáùåóïîòðåáèòåëüíûõ,

ñëåäóåò ïðèìåíÿòü â èñêëþ÷èòåëüíûõ ñëó÷àÿõ èëè äàâàòü èõ ðàñ-

øèôðîâêó è îïðåäåëåíèå ïðè ïåðâîì óïîìèíàíèè â òåêñòå ðåçþìå.

Â àâòîðñêîå ðåçþìå íå ðåêîìåíäóåòñÿ âêëþ÷àòü ñõåìû, òàáëèöû,

èëëþñòðàöèè, ôîðìóëû, à òàêæå ññûëêè íà ïóáëèêàöèè, ïðèâåäåí-

íûå â ñïèñêå ëèòåðàòóðû ê ñòàòüå.

Äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ïðè îíëàéí-ïîèñêå âêëþ÷èòå â

òåêñò àííîòàöèè êëþ÷åâûå ñëîâà è òåðìèíû èç îñíîâíîãî òåêñòà è

çàãëàâèÿ ñòàòüè.

2.6. Êëþ÷åâûå ñëîâà íà ðóññêîì è àíãëèéñêîì ÿçûêàõ (íå ìåíåå

5 ñëîâ èëè ñëîâîñî÷åòàíèé). Îíè óêàçûâàþòñÿ ÷åðåç òî÷êó ñ çàïÿ-

òîé. Íåäîïóñòèìî â êà÷åñòâå êëþ÷åâûõ ñëîâ èñïîëüçîâàòü òåðìèíû

îáùåãî õàðàêòåðà (íàïðèìåð, ïðîáëåìà, ðåøåíèå è ò. ï.), íå ÿâëÿ-

þùèåñÿ ñïåöèôè÷åñêîé õàðàêòåðèñòèêîé ïóáëèêàöèè. Ïðè ïåðå-

âîäå êëþ÷åâûõ ñëîâ íà àíãëèéñêèé ÿçûê èçáåãàéòå ïî âîçìîæíîñòè

óïîòðåáëåíèÿ ñëîâ “and” (è), “of” (ïðåäëîã, óêàçûâàþùèé íà ïðè-

íàäëåæíîñòü), àðòèêëåé “a”, “the” è ò. ï.

2.7. Îñíîâíîé òåêñò ñòàòüè äîëæåí áûòü íàáðàí ÷åðåç 1,5 èíòåðâàëà

â ôîðìàòå Word. Ôîðìóëû äîëæíû áûòü íàáðàíû â Microsoft Equa-

tion èëè MathType.

Öèòèðóåìûé òåêñò èç äðóãèõ ïóáëèêàöèé ñëåäóåò áðàòü â êàâû÷êè.

Òàáëèöû, ðèñóíêè, ìåòîäû, ÷èñëåííûå äàííûå (çà èñêëþ÷åíèåì

îáùåèçâåñòíûõ âåëè÷èí), îïóáëèêîâàííûå ðàíåå, äîëæíû ñîïðî-

âîæäàòüñÿ ññûëêàìè.
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Åñëè ïðåäñòàâëåííûå â ñòàòüå èññëåäîâàíèÿ âûïîëíåíû àâòîðàìè

ïðè ôèíàíñîâîé ïîääåðæêå Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ

èññëåäîâàíèé, Ðîññèéñêîãî íàó÷íîãî ôîíäà, Ìèíèñòåðñòâà îáðà-

çîâàíèÿ è íàóêè Ðîññèéñêîé Ôåäåðàöèè è ò. ï., òî â êîíöå ñòàòüè

îáÿçàòåëüíî ñëåäóåò äàòü èíôîðìàöèþ îá ýòîì ñ óêàçàíèåì íîìåðà

è íàçâàíèÿ ãðàíòà (íàó÷íîãî ïðîåêòà, ãîñêîíòðàêòà è ò. ä.).

Ñîêðàùåíèÿ è óñëîâíûå îáîçíà÷åíèÿ ôèçè÷åñêèõ âåëè÷èí â òåêñòå

ñòàòüè äîëæíû ñîîòâåòñòâîâàòü äåéñòâóþùèì ìåæäóíàðîäíûì

ñòàíäàðòàì. Ôîðìóëû è áóêâåííûå îáîçíà÷åíèÿ äîëæíû áûòü ÷åò-

êèìè è ÿñíûìè. Âñå áóêâåííûå îáîçíà÷åíèÿ, âõîäÿùèå â ôîðìóëû,

äîëæíû áûòü ðàñøèôðîâàíû ñ óêàçàíèåì åäèíèö èçìåðåíèÿ. Ðàç-

ìåðíîñòü âñåõ õàðàêòåðèñòèê äîëæíà ñîîòâåòñòâîâàòü ñèñòåìå ÑÈ.

Èëëþñòðàöèè â ýëåêòðîííîé âåðñèè ïðèëàãàþòñÿ îòäåëüíî. Ôîòî-

ãðàôèè äîëæíû áûòü ñäåëàíû ñ õîðîøåãî íåãàòèâà êîíòðàñòíîé

ïå÷àòüþ (ôàéëû ðàñòðîâûõ èçîáðàæåíèé ïðåäîñòàâëÿþòñÿ ñ ðàçðå-

øåíèåì íå ìåíåå 300 dpi, ÷åðíî-áåëàÿ øòðèõîâàÿ ãðàôèêà — 600 dpi).

Ôàéëû âåêòîðíîé ãðàôèêè ñëåäóåò ïðåäîñòàâëÿòü â ôîðìàòå òîé

ïðîãðàììû, â êîòîðîé îíè ñîçäàíû, ëèáî ïå÷àòàòü PDF-ôàéë èç

ýòîé ïðîãðàììû. Âñå èëëþñòðàöèè äîëæíû èìåòü ñêâîçíóþ íóìå-

ðàöèþ. ×åðòåæè è êàðòû â êà÷åñòâå èëëþñòðàöèé íåïðèåìëåìû.

Ññûëêè íà âñå ðèñóíêè â òåêñòå îáÿçàòåëüíû.

Òàáëèöû äîëæíû áûòü ñîñòàâëåíû ëàêîíè÷íî è ñîäåðæàòü òîëüêî

íåîáõîäèìûå ñâåäåíèÿ; îäíîòèïíûå òàáëèöû ñëåäóåò ñòðîèòü îäè-

íàêîâî. Öèôðîâûå äàííûå íåîáõîäèìî îêðóãëÿòü â ñîîòâåòñòâèè ñ

òî÷íîñòüþ ýêñïåðèìåíòà. Ñâåäåíèÿ â òàáëèöàõ è íà ðèñóíêàõ íå äîëæ-

íû ïîâòîðÿòüñÿ. Ññûëêè íà âñå òàáëèöû â òåêñòå îáÿçàòåëüíû.

Äëÿ äâóÿçû÷íîãî ïðåäñòàâëåíèÿ òàáëè÷íîãî è ãðàôè÷åñêîãî ìàòå-

ðèàëà íåîáõîäèìî ïðèñëàòü ïåðåâîä íà àíãëèéñêèé ÿçûê:

� äëÿ òàáëèöû: åå íàçâàíèÿ, øàïêè, áîêîâèêà, òåêñòà âî âñåõ

ñòðîêàõ, ñíîñîê è ïðèìå÷àíèé;

� äëÿ ðèñóíêà: ïîäðèñóíî÷íîé ïîäïèñè è âñåõ òåêñòîâûõ íàä-

ïèñåé íà ñàìîì ðèñóíêå;

� äëÿ ñõåìû: ïîäïèñè ê íåé è âñåãî ñîäåðæàíèÿ ñàìîé ñõåìû.

2.8. Ïðèñòàòåéíûå ñïèñêè ëèòåðàòóðû íà ðóññêîì ÿçûêå è ÿçûêå

îðèãèíàëà (åñëè êíèãà ïåðåâîäíàÿ).

Ñïèñîê ëèòåðàòóðû äîëæåí âêëþ÷àòü áèáëèîãðàôè÷åñêèå ñâåäåíèÿ

îáî âñåõ ïóáëèêàöèÿõ, óïîìèíàåìûõ â ñòàòüå, è íå äîëæåí ñîäåð-

æàòü óêàçàíèé íà ðàáîòû, íà êîòîðûå â òåêñòå íåò ññûëîê. Ëèòåðàòó-

ðà äîëæíà áûòü îôîðìëåíà â âèäå îáùåãî ñïèñêà â ïîðÿäêå óïî-

ìèíàíèÿ. Â òåêñòå ññûëêà íà ëèòåðàòóðó îòìå÷àåòñÿ ïîðÿäêîâîé

öèôðîé â êâàäðàòíûõ ñêîáêàõ, íàïðèìåð [1]. Áèáëèîãðàôè÷åñêèå

äàííûå ïðèâîäÿòñÿ ïî òèòóëüíîìó ëèñòó èçäàíèÿ. Ïîðÿäîê èçëîæå-

íèÿ ýëåìåíòîâ áèáëèîãðàôè÷åñêîãî îïèñàíèÿ îïðåäåëÿåòñÿ òðåáî-

âàíèÿìè ÃÎÑÒ 7.1–2003 è ÃÎÑÒ Ð 7.0.5–2008.

Â îïèñàíèè èñòî÷íèêîâ íåîáõîäèìî óêàçûâàòü âñåõ àâòîðîâ.

Íàðÿäó ñ ýòèì äëÿ íàó÷íûõ ñòàòåé ñïèñîê ëèòåðàòóðû äîëæåí îòâå-

÷àòü ñëåäóþùèì òðåáîâàíèÿì.

Ñïèñîê ëèòåðàòóðû äîëæåí ñîäåðæàòü íå ìåíåå 20 èñòî÷íèêîâ (â ýòî

÷èñëî íå âõîäÿò íîðìàòèâíûå äîêóìåíòû, ïàòåíòû, ññûëêè íà ñàéòû

êîìïàíèé è ò.ï.). Ïðè ýòîì êîëè÷åñòâî ññûëîê íà ñòàòüè èç èíîñòðàí-

íûõ íàó÷íûõ æóðíàëîâ è äðóãèå èíîñòðàííûå èñòî÷íèêè äîëæíî

áûòü íå ìåíåå 40 % îá îáùåãî êîëè÷åñòâà ññûëîê. Íå áîëåå ïîëî-

âèíû îò îñòàâøèõñÿ 60 % äîëæíû ñîñòàâëÿòü ñòàòüè èç ðóññêî-

ÿçû÷íûõ íàó÷íûõ æóðíàëîâ, îñòàëüíîå — äðóãèå ïåðâîèñòî÷íèêè

íà ðóññêîì ÿçûêå.

Íå ìåíåå ïîëîâèíû èñòî÷íèêîâ äîëæíî áûòü âêëþ÷åíî â îäèí èç

âåäóùèõ èíäåêñîâ öèòèðîâàíèÿ: Ðîññèéñêèé èíäåêñ íàó÷íîãî öè-

òèðîâàíèÿ eLibrary, Web of Science, Scopus, Chemical Abstracts,

MathSciNet, Springer è äð. Â ñëó÷àå ïðèñâîåíèÿ ïóáëèêàöèÿì öèô-

ðîâîãî èäåíòèôèêàòîðà îáúåêòà (DOI) åãî íåîáõîäèìî óêàçàòü, ÷òî

ïîçâîëèò îäíîçíà÷íî èäåíòèôèöèðîâàòü îáúåêò â áàçàõ äàííûõ.

Ñîñòàâ èñòî÷íèêîâ äîëæåí áûòü àêòóàëüíûì è ñîäåðæàòü íå ìåíåå

ïîëîâèíû ñîâðåìåííûõ (íå ñòàðøå 10 ëåò) ñòàòåé èç íàó÷íûõ æóð-

íàëîâ èëè äðóãèõ ïóáëèêàöèé.

Â ñïèñêå ëèòåðàòóðû äîëæíî áûòü íå áîëåå 30 % èñòî÷íèêîâ, àâòî-

ðîì ëèáî ñîàâòîðîì êîòîðûõ ÿâëÿåòñÿ àâòîð ñòàòüè.

Ñëåäóåò îáðàòèòü âíèìàíèå íà ïóáëèêàöèè äèññåðòàöèé (îñîáåííî

äîêòîðñêèõ), çàùèùåííûõ â ïîñëåäíèå ãîäû ïî áëèæàéøåé íàó÷-

íîé ñïåöèàëüíîñòè èëè ãðóïïå ñïåöèàëüíîñòåé. Äëÿ ïîèñêà ðåêî-

ìåíäóåòñÿ èñïîëüçîâàòü ðåñóðñ http://www. dissercat.com.

Íå ñëåäóåò âêëþ÷àòü â ñïèñîê ëèòåðàòóðû ÃÎÑÒû; ññûëêè íà íèõ

äîëæíû áûòü äàíû íåïîñðåäñòâåííî ïî òåêñòó ñòàòüè.

Óáåäèòåñü, ÷òî óêàçàííàÿ â ñïèñêå ëèòåðàòóðû èíôîðìàöèÿ (Ô.È.Î.

àâòîðà, íàçâàíèå êíèãè èëè æóðíàëà, ãîä èçäàíèÿ, òîì, íîìåð è êî-

ëè÷åñòâî (èíòåðâàë) ñòðàíèö) âåðíà.

Íåîïóáëèêîâàííûå ðåçóëüòàòû, ïðîåêòû äîêóìåíòîâ, ëè÷íûå ñîîá-

ùåíèÿ è ò. ï. íå ñëåäóåò óêàçûâàòü â ñïèñêå ëèòåðàòóðû, íî îíè ìî-

ãóò áûòü óïîìÿíóòû â òåêñòå.

2.9. References (ïðèñòàòåéíûå ñïèñêè ëèòåðàòóðû íà àíãëèéñêîì

ÿçûêå). Ïðåäñòàâëåíèå â References òîëüêî òðàíñëèòåðèðîâàííîãî

(áåç ïåðåâîäà) îïèñàíèÿ íåäîïóñòèìî. Îáðàùàåì Âàøå âíèìàíèå,

÷òî ïåðåâîä íàçâàíèÿ ñòàòåé ñëåäóåò äàâàòü òàê, êàê îí ïðîõîäèë

ïðè èõ ïóáëèêàöèè, à ïåðåâîä íàçâàíèé æóðíàëîâ äîëæåí áûòü

îôèöèàëüíî ïðèíÿòûì. Ïðîèçâîëüíîå ñîêðàùåíèå íàçâàíèé èñ-

òî÷íèêîâ öèòèðîâàíèÿ ïðèâåäåò ê íåâîçìîæíîñòè èäåíòèôèöèðî-

âàòü ññûëêó â ýëåêòðîííûõ áàçàõ äàííûõ.

Ïðè ñîñòàâëåíèè References íåîáõîäèìî ñëåäîâàòü ñõåìå:

� àâòîðû (òðàíñëèòåðàöèÿ; äëÿ åå íàïèñàíèÿ èñïîëüçóéòå ñàéò

http://fotosav.ru/services/transliteration.aspx, îáÿçàòåëüíî

âêëþ÷èâ â íàñòðîéêàõ ñïðàâà ââåðõó ôëàæîê “Àìåðèêàíñêàÿ

(äëÿ âèçû ÑØÀ)”; åñëè àâòîð öèòèðóåìîé ñòàòüè èìååò ñâîé

âàðèàíò òðàíñëèòåðàöèè ñâîåé ôàìèëèè, ñëåäóåò èñïîëüçî-

âàòü ýòîò âàðèàíò);

� çàãëàâèå íà àíãëèéñêîì ÿçûêå — äëÿ ñòàòüè, òðàíñëèòåðà-

öèÿ è ïåðåâîä íàçâàíèÿ — äëÿ êíèãè;

� íàçâàíèå èñòî÷íèêà (æóðíàëà, ñáîðíèêà ñòàòåé, ìàòåðèàëîâ

êîíôåðåíöèè è ò. ï.) â òðàíñëèòåðàöèè è íà àíãëèéñêîì

ÿçûêå (êóðñèâîì, ÷åðåç êîñóþ ÷åðòó);

� âûõîäíûå äàííûå;

� óêàçàíèå íà ÿçûê èçëîæåíèÿ ìàòåðèàëà â ñêîáêàõ (íàïðè-

ìåð, (in Russian)).

Íàïðèìåð: Sokolov D. N., Vogman L. P., Zuykov V. A. Microbiological

spontaneous ignition. Pozharnaya bezopasnost / Fire Safety, 2012,

no. 1, pp. 35–48 (in Russian) (äðóãèå ïðèìåðû ñì. www.fire-smi.ru).

3. Ê ñòàòüÿì ñëåäóåò ïðèëàãàòü ðåöåíçèþ ñòîðîííåãî ñïåöèàëèñòà

(ò. å. îí íå äîëæåí áûòü ñâÿçàí ñ ìåñòîì ðàáîòû (ó÷åáû) àâòîðîâ

ñòàòüè), êîòîðàÿ äîëæíà áûòü ïîäïèñàíà ðåöåíçåíòîì (ñ óêàçàíèåì

åãî Ô. È. Î., ó÷åíîãî çâàíèÿ, ó÷åíîé ñòåïåíè, äîëæíîñòè, ìåñòà ðà-

áîòû), çàâåðåíà îòäåëîì êàäðîâ (ó÷åíûì ñåêðåòàðåì) è ïå÷àòüþ.

Âñå ðåöåíçåíòû äîëæíû ÿâëÿòüñÿ ïðèçíàííûìè ñïåöèàëèñòàìè ïî

òåìàòèêå ðåöåíçèðóåìûõ ìàòåðèàëîâ è èìåòü â òå÷åíèå ïîñëåäíèõ

3 ëåò ïóáëèêàöèè ïî òåìàòèêå ðåöåíçèðóåìîé ñòàòüè. Îáðàùàåì

Âàøå âíèìàíèå, ÷òî ðåöåíçåíò íå äîëæåí âõîäèòü â Ðåäàêöèîííûé

ñîâåò íàøåãî æóðíàëà.

4. Ñòàòüè, ïðèñëàííûå íå â ïîëíîì îáúåìå, íà ðàññìîòðåíèå íå ïðè-

íèìàþòñÿ.

5. Â ñëó÷àå ïîëó÷åíèÿ çàìå÷àíèé â õîäå âíóòðåííåãî ðåöåíçèðîâà-

íèÿ ñòàòüè àâòîðû äîëæíû ïðåäîñòàâèòü äîðàáîòàííûé âàðèàíò

òåêñòà ñ îáÿçàòåëüíûì âûäåëåíèåì öâåòîì âíåñåííûõ èçìåíåíèé,

à òàêæå îòäåëüíî ïîäãîòîâèòü êîíêðåòíûå îòâåòû-êîììåíòàðèè íà

âñå âîïðîñû è çàìå÷àíèÿ ðåöåíçåíòà. Íåñâîåâðåìåííûé, à òàêæå

íåàäåêâàòíûé îòâåò íà çàìå÷àíèÿ ðåöåíçåíòîâ è íàó÷íûõ ðåäàêòî-

ðîâ ïðèâîäèò ê çàäåðæêå ïóáëèêàöèè äî èñïðàâëåíèÿ óêàçàííûõ

íåäîñòàòêîâ. Ïðè èãíîðèðîâàíèè çàìå÷àíèé ðåöåíçåíòîâ è íàó÷íûõ

ðåäàêòîðîâ ðóêîïèñü ñíèìàåòñÿ ñ äàëüíåéøåãî ðàññìîòðåíèÿ.

6. Íåïðèíÿòûå ê ïóáëèêàöèè ñòàòüè àâòîðó íå âîçâðàùàþòñÿ. Ïðîñüáà

ðåäàêöèè î ïåðåðàáîòêå ìàòåðèàëà íå îçíà÷àåò, ÷òî îí ïðèíÿò ê ïå÷àòè.

Ïðåäïå÷àòíàÿ ïîäãîòîâêà ñòàòåé îïëà÷èâàåòñÿ çà ñ÷åò ñðåäñòâ ïîä-

ïèñ÷èêîâ è òðåòüèõ ëèö, çàèíòåðåñîâàííûõ â ïóáëèêàöèè.

Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî ñ÷èòàòü, ÷òî àâòîðû, ïðåäîñòà-

âèâøèå ðóêîïèñü äëÿ ïóáëèêàöèè â æóðíàëå “Ïîæàðîâçðûâîáåç-

îïàñíîñòü”, ñîãëàñíû ñ óñëîâèÿìè ïóáëèêàöèè èëè îòêëîíåíèÿ ðó-

êîïèñè, à òàêæå ñ ïðàâèëàìè åå îôîðìëåíèÿ!
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