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Îäíîé èç âàæíåéøèõ ïîäñèñòåì ñèñòåìû óïðàâëå-
íèÿ ïðîöåññîì ïðîôåññèîíàëüíîé äåÿòåëüíîñòè ñî-
òðóäíèêîâ Ì×Ñ Ðîññèè ÿâëÿåòñÿ îöåíêà èõ äåÿòåëü-
íîñòè. Ìîäåëü èíôîðìàöèîííîé ïîääåðæêè ïðèíÿ-
òèÿ ðåøåíèé ïðè îöåíêå äåÿòåëüíîñòè ñîòðóäíèêîâ
Ì×Ñ äîëæíà ñîîòâåòñòâîâàòü òðåáîâàíèÿì, ïðåäú-
ÿâëÿåìûì ê åå ñâîéñòâàì. Ñèñòåìà èíôîðìàöèîííîé
ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïðè îöåíêå äåÿòåëü-
íîñòè ñîòðóäíèêîâ ÿâëÿåòñÿ îðãàíè÷åñêîé ÷àñòüþ
îáúåêòà óïðàâëåíèÿ, ò. å. íåêîòîðîé ñèñòåìû, îáåñ-
ïå÷èâàþùåé ôóíêöèîíàëüíóþ äåÿòåëüíîñòü ñîòðóä-
íèêîâ. Îáúåêòû è ïðîöåññû â ñèñòåìå èíôîðìàöè-
îííîé ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïðè îöåíêå
äåÿòåëüíîñòè ñîòðóäíèêîâ Ì×Ñ Ðîññèè íîñÿò äèñ-
êðåòíûé õàðàêòåð.

Èñõîäÿ èç ýòîãî ñèñòåìó àâòîìàòèçèðîâàííîãî
óïðàâëåíèÿ ïðîôåññèîíàëüíîé àäàïòàöèåé ñîòðóä-
íèêîâ ìîæíî ïðåäñòàâèòü â âèäå ñòðóêòóðíîé ñõå-
ìû (ðèñ. 1) [1]. Íàëè÷èå óðîâíåâîé îðãàíèçàöèè
ìîäåëè èíôîðìàöèîííîé ïîääåðæêè ïðèíÿòèÿ ðå-
øåíèé ïðè îöåíêå äåÿòåëüíîñòè ñîòðóäíèêîâ, âû-
òåêàþùåé íåïîñðåäñòâåííî èç äàííûõ àíàëèçà ïðè-

íÿòèÿ ðåøåíèé, ïîçâîëÿåò ýòîé ñèñòåìå ãèáêî ðåà-
ãèðîâàòü íà èçìåíåíèå öåëåâûõ ïðîãðàìì è ñòðóê-
òóðû ðåøàåìûõ çàäà÷.

Ñ ó÷åòîì íàëè÷èÿ çíà÷èìîé íåîïðåäåëåííîñòè
èñõîäíîé èíôîðìàöèè â îñíîâó ìîäåëè èíôîðìà-
öèîííîé ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïðè îöåíêå
äåÿòåëüíîñòè ñîòðóäíèêîâ äîëæíà áûòü ïîëîæåíà
íåêîòîðàÿ ñèñòåìà âçãëÿäîâ, îïðåäåëÿåìàÿ íèæå êàê
êîíöåïòóàëüíàÿ êëàñòåðèçàöèÿ, ñìûñë êîòîðîé ñî-
ñòîèò â ñëåäóþùåì [1–3]:

1) âñå ìíîæåñòâî âõîäíûõ ñèòóàöèé êëàññèôè-
öèðóåòñÿ êîíå÷íûì ìíîæåñòâîì çàäà÷;

2) êëàññèôèêàöèîííûå ïðèçíàêè è ñîáñòâåííî
ñîäåðæèìîå ïîñòàâëåííûõ çàäà÷ èíèöèèðóþò â ñè-
ñòåìå ìíîæåñòâî öåëåé èõ ðåàëèçàöèè;

3) öåëåâûå óñòàíîâêè, èíèöèèðóåìûå ïîñòàâëåí-
íîé çàäà÷åé, â ñîîòâåòñòâèè ñ ïðèîðèòåòàìè öåëåé
èíòåðôåðèðóþò äðóã ñ äðóãîì, îïðåäåëÿÿ òåì ñàìûì
äîìèíèðóþùóþ öåëü âûðàáàòûâàåìûõ äàëåå ðåøå-
íèé. Ýòî ïîçâîëÿåò ñìîäåëèðîâàòü â ñèñòåìå ìíîãî-
öåëåâîé õàðàêòåð åå ôóíêöèîíèðîâàíèÿ;
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4) äîìèíèðóþùàÿ öåëü ôóíêöèîíèðîâàíèÿ ñèñ-
òåìû è ñîäåðæàíèå çàäà÷ îáåñïå÷åíèÿ äåÿòåëüíîñòè
ñîòðóäíèêà îïðåäåëÿþò äàëåå ìíîæåñòâî ñðåäñòâ
ðåøåíèÿ çàäà÷è, îêîí÷àòåëüíûé âûáîð êîòîðûõ îñó-
ùåñòâëÿåòñÿ èñõîäÿ èç ñòåïåíè èõ âçàèìíîãî äîìè-
íèðîâàíèÿ.

Ñòðóêòóðíî-ôóíêöèîíàëüíûé àíàëèç ïðîöåññà
ïðèíÿòèÿ ðåøåíèé [2, 3] ïîçâîëÿåò âûÿâèòü åãî îò-
äåëüíûå ýòàïû è ïðîöåäóðû, ðåàëèçàöèÿ êîòîðûõ
â ìîäåëè èíôîðìàöèîííîé ïîääåðæêè ïðèíÿòèÿ
ðåøåíèé ïðè îöåíêå äåÿòåëüíîñòè ñîòðóäíèêîâ ñó-
ùåñòâåííî íåîáõîäèìà ïðè îïðåäåëåíèè åå àðõè-
òåêòóðû. Îäíîé èç âàæíåéøèõ îñîáåííîñòåé, îïðå-
äåëÿþùèõ ñòðóêòóðó ìîäåëè èíôîðìàöèîííîé ïîä-
äåðæêè, ÿâëÿåòñÿ èåðàðõè÷åñêèé õàðàêòåð ïðîöåññà
îáðàáîòêè èíôîðìàöèè (àíàëèçà ñîñòîÿíèé ñîòðóä-
íèêà è âûðàáîòêè óïðàâëÿþùåãî âîçäåéñòâèÿ) [4, 5].
Â ýòîì ñëó÷àå ñîãëàñíî [6, 7] ìîäåëü èíôîðìàöèîí-
íîé ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïðè îöåíêå äå-
ÿòåëüíîñòè ñîòðóäíèêîâ ôîðìèðóåòñÿ íà îñíîâå
èåðàðõè÷åñêè ñâÿçàííûõ äðóã ñ äðóãîì ìíîãîìåðíûõ
ðàçìûòûõ êëàññèôèêàòîðîâ, ñòðóêòóðà êîòîðûõ îò-
ðàæàåò èåðàðõèþ ïðîöåññîâ îáðàáîòêè èíôîðìà-
öèè. Êàæäûé êëàññèôèêàòîð ñîäåðæèò îáó÷àþùóþ
âûáîðêó (ëîêàëüíóþ áàçó çíàíèé î ïðåäìåòíîé îá-

ëàñòè), êîòîðàÿ ðåïðåçåíòàòèâíî è ïðåäñòàâèòåëüíî
îòðàæàåò ìíîæåñòâî ïðèíèìàåìûõ ðåøåíèé íà äàí-
íîì ýòàïå îáðàáîòêè èíôîðìàöèè [8].

Ïåðå÷åíü çàäà÷, ðåøàåìûõ äîëæíîñòíûìè ëè-
öàìè íà çàêðåïëåííûõ çà íèìè àâòîìàòèçèðîâàí-
íûõ ðàáî÷èõ ìåñòàõ (ÀÐÌ), ïðåäëàãàåòñÿ ðàñïðåäå-
ëèòü ïî ôóíêöèÿì óïðàâëåíèÿ [9, 10] (ðèñ. 2):
� çàäà÷è ïëàíèðîâàíèÿ;
� çàäà÷è ó÷åòà;
� çàäà÷è êîíòðîëÿ;
� çàäà÷è îïåðàòèâíîãî óïðàâëåíèÿ.

Ðèñ. 1. Ñòðóêòóðíî-óðîâíåâàÿ ñõåìà ïîñòðîåíèÿ ìîäåëè èíôîðìàöèîííîé ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïðè îöåíêå äåÿòåëü-
íîñòè ñîòðóäíèêîâ Ì×Ñ Ðîññèè

Ðèñ. 2. Ðàñïðåäåëåíèå çàäà÷, ðåøàåìûõ äîëæíîñòíûìè ëè-
öàìè, ïî ôóíêöèÿì óïðàâëåíèÿ
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Ïîñëå ðàñïðåäåëåíèÿ çàäà÷ ïî ôóíêöèÿì óïðàâ-
ëåíèÿ äëÿ êàæäîé èç íèõ îïðåäåëÿþòñÿ ñâîéñòâà,
à çàòåì ïîêàçàòåëè ïî ñâîéñòâàì. Ïî ñîâîêóïíîñòè
ïîêàçàòåëåé ôîðìèðóþòñÿ êðèòåðèè ýôôåêòèâíî-
ñòè, õàðàêòåðèçóþùèå îïðåäåëåííîå ñâîéñòâî çàäà-
÷è. Çàòåì ïðîâîäèòñÿ íîðìèðîâàíèå êðèòåðèåâ ïî
èçâåñòíûì ïðàâèëàì (íàïðèìåð, ïóòåì ââåäåíèÿ
èäåàëüíîãî âåêòîðà) è ôîðìèðóåòñÿ îáîáùåííûé
êðèòåðèé ýôôåêòèâíîñòè ðåøåíèÿ çàäà÷è ïî ñîâî-
êóïíîñòè ñâîéñòâ (ðèñ. 3). Äëÿ ðÿäà çàäà÷, êàê áóäåò
ïîêàçàíî íèæå, ñâîéñòâà ñîâïàäàþò.

Òàêèì îáðàçîì, ìåòîäèêà ïîçâîëÿåò îöåíèòü ýô-
ôåêòèâíîñòü âûïîëíåíèÿ êàêîé-ëèáî çàäà÷è äîëæ-

íîñòíûì ëèöîì îïåðàòèâíî-äåæóðíîé ñëóæáû (ÎÄÑ).
Ïîñëå îïðåäåëåíèÿ ýôôåêòèâíîñòè âûïîëíåíèÿ
âñåõ çàäà÷ íà íèæíåì (îáåñïå÷èâàþùåì) óðîâíå
(ñì. ðèñ. 3) ìîæåò áûòü îöåíåíà ýôôåêòèâíîñòü âû-
ïîëíåíèÿ äîëæíîñòíûìè ëèöàìè çàäà÷ íà áîëåå âû-
ñîêèõ óðîâíÿõ — ïðîöåññíîì è çàäà÷íîì (ðèñ. 4).
Â ðåçóëüòàòå ñòàíîâèòñÿ âîçìîæíîé îöåíêà ýôôåê-
òèâíîñòè âûïîëíåíèÿ âñåõ çàäà÷ ÎÄÑ (ïîäðàçäåëå-
íèåì) â öåëîì.

Äëÿ ïîñëåäóþùåé îöåíêè ýôôåêòèâíîñòè íåîá-
õîäèìî îïðåäåëèòü ñîâîêóïíîñòü ñâîéñòâ äëÿ ñîîò-
âåòñòâóþùèõ çàäà÷, âûäåëåííûõ ïî ôóíêöèÿì óïðàâ-
ëåíèÿ ðàíåå (ðèñ. 5).

Ïî çàäàííûì ïîêàçàòåëÿì îïðåäåëÿþòñÿ ïîêàçà-
òåëè èñõîäà îïåðàöèè (òàáë. 1), êîòîðûå ïîçâîëÿþò
îöåíèòü ýôôåêòèâíîñòü ðàáîòû äîëæíîñòíîãî ëèöà.
Äî íàñòîÿùåãî âðåìåíè îöåíêà ïðîâîäèëàñü ïðå-
èìóùåñòâåííî ïî ñâîéñòâó “îïåðàòèâíîñòü”. Äàííàÿ
ìåòîäèêà äàåò âîçìîæíîñòü âûïîëíÿòü ìíîãîêðè-
òåðèàëüíóþ îöåíêó. Íà îñíîâå ïîëó÷åííûõ ïîêàçà-
òåëåé îïðåäåëÿþòñÿ êðèòåðèè ýôôåêòèâíîñòè äåÿ-
òåëüíîñòè (òàáë. 2), èç ñîâîêóïíîñòè êîòîðûõ ñêëàäû-
âàåòñÿ îáîáùåííûé êðèòåðèé Kîáîáù, ïîçâîëÿþùèé
ïðîâîäèòü îöåíêó äåÿòåëüíîñòè äîëæíîñòíîãî ëèöà
ïî ìíîãèì ñâîéñòâàì:

Kîáîáù = f (Kêð.ðåàê, Kàäàï, Kâîññò, Kçàù, Kñâîåâð,
Kïîëí, Käîñò, Kîáúåê, Káåçîòê),

ãäå Kîáîáù — îáîáùåííûé êðèòåðèé ýôôåêòèâíî-
ñòè äëÿ êàêîãî-òî êîíêðåòíîãî ÀÐÌ èëè êîíê-

Ðèñ. 3. Ôîðìèðîâàíèå êðèòåðèåâ ýôôåêòèâíîñòè ðåøåíèÿ çàäà÷ ïî ñîâîêóïíîñòè ïîêàçàòåëåé

Ðèñ. 4. Çàäà÷íûé, ïðîöåññíûé è îáåñïå÷èâàþùèé óðîâíè ìå-
òîäèêè

Ðèñ. 5. Ñîâîêóïíîñòü ñâîéñòâ äëÿ çàäà÷, ðàñïðåäåëåííûõ ïî ôóíêöèÿì óïðàâëåíèÿ
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ðåòíîé çàäà÷è (â çàâèñèìîñòè îò âûáðàííîé ìå-
òîäèêè);
Kêð.ðåàê, Kàäàï, Kâîññò, Kçàù, Kñâîåâð, Kïîëí, Käîñò,
Kîáúåê, Káåçîòê — êîýôôèöèåíò ñîîòâåòñòâåííî
ðåàêöèè íà êðèòè÷åñêèå èçìåíåíèÿ, àäàïòèâíî-
ñòè, âîññòàíàâëèâàåìîñòè, çàùèùåííîñòè, ñâîå-
âðåìåííîñòè, ïîëíîòû, äîñòîâåðíîñòè, îáúåêòèâ-
íîñòè, áåçîòêàçíîñòè.
Äëÿ ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ ïðåäëàãàåò-

ñÿ ïðåäñòàâèòü ñèñòåìó èíôîðìàöèîííîé ïîääåðæ-
êè ïðè îöåíêå äåÿòåëüíîñòè ñîòðóäíèêîâ ÖÓÊÑ Ì×Ñ
Ðîññèè êàê ñèñòåìó ðàçíîðîäíûõ ýëåìåíòîâ, ãäå N ïð

— äåÿòåëüíîñòü äîëæíîñòíîãî ëèöà â ïîâñåäíåâíîì
ðåæèìå; N ×Ñ — äåÿòåëüíîñòü äîëæíîñòíîãî ëèöà â
ðåæèìå ×Ñ.

Äîëæíîñòíîå ëèöî â äàííûõ ðåæèìàõ ìîæåò íà-
õîäèòüñÿ â ñëåäóþùèõ ñîñòîÿíèÿõ:

ÏÐ1 — îæèäàíèÿ;
ÏÐ2 — ðåøåíèÿ çàäà÷è áåç èñïîëüçîâàíèÿ ìå-

òîäîâ è ñðåäñòâ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé;
ÏÐ3 — ðåøåíèÿ çàäà÷è ñ èñïîëüçîâàíèåì ìåòî-

äîâ è ñðåäñòâ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé;
×Ñ1 — îæèäàíèÿ;
×Ñ2 — ðåøåíèÿ çàäà÷è áåç èñïîëüçîâàíèÿ ìåòî-

äîâ è ñðåäñòâ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé;
×Ñ3 — ðåøåíèÿ çàäà÷è ñ èñïîëüçîâàíèåì ìåòî-

äîâ è ñðåäñòâ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé;
×Ñ4 — ðåøåíèÿ çàäà÷è ñ èñïîëüçîâàíèåì ìåòî-

äîâ è ñðåäñòâ èíòåëëåêòóàëüíîé ïîääåðæêè.
Ïóñòü íà öåíòð óïðàâëåíèÿ â êðèçèñíûõ ñèòóà-

öèÿõ ïîñòóïàþò ïóàññîíîâñêèå ïîòîêè çàÿâîê íà
âûïîëíåíèå çàäà÷ ñ èíòåíñèâíîñòüþ �ïð è �×Ñ. Òîãäà
èíòåíñèâíîñòü ñóììàðíîãî ïîòîêà A� = a(1 – e–y),
ãäå y — îáùåå ÷èñëî çàäà÷.

¹
ï/ï

Ñâîéñòâî Ïîêàçàòåëü èñõîäà îïåðàöèè Êðèòåðèé

1 Ðåàêöèÿ íà
êðèòè÷åñêèå
èçìåíåíèÿ

Çàäà÷à âûïîëíåíà â ñðîêè, îïðåäåëåííûå ðåã-
ëàìåíòîì ýêñòðåííîãî ðåàãèðîâàíèÿ

Kêð.ðåàê: tðåàã � tðåãë,
ãäå tðåàã, tðåãë — âðåìÿ ðåàãèðîâàíèÿ ñèñ-
òåìû è ðåãëàìåíòèðóåìîå ñîîòâåòñòâåííîÇàäà÷à íå âûïîëíåíà â ñðîêè, îïðåäåëåííûå

ðåãëàìåíòîì ýêñòðåííîãî ðåàãèðîâàíèÿ

2 Àäàïòèâíîñòü Ñèñòåìà ñïîñîáíà àäàïòèðîâàòüñÿ ïðè âíåø-
íèõ âîçäåéñòâèÿõ

Kàäàï:
1 — ñèñòåìà óïðàâëåíèÿ ñïîñîáíà àäàï-
òèðîâàòüñÿ ïðè èçìåíåíèÿõ,
0 — íå ñïîñîáíà àäàïòèðîâàòüñÿ

Ñèñòåìà íå ñïîñîáíà àäàïòèðîâàòüñÿ ïðè
âíåøíèõ âîçäåéñòâèÿõ

3 Âîññòàíàâëè-
âàåìîñòü

Âðåìÿ, íåîáõîäèìîå äëÿ âîññòàíîâëåíèÿ ñèñòå-
ìû äî ðàáî÷åãî ñîñòîÿíèÿ ïîñëå ïîâðåæäåíèÿ

Kâîññò: tâîññò � tðåãë, ãäå tâîññò — âðåìÿ, çà-
òðà÷åííîå íà âîññòàíîâëåíèå ñèñòåìû

4 Çàùèùåííîñòü Êîëè÷åñòâî ïåðåäàííûõ åäèíèö èíôîðìàöèè
ñîîòâåòñòâóåò ïîëó÷åííûì

Kçàù:
1 — Rïåð = Rïîëó÷,
0 — Rïåð � Rïîëó÷,
ãäå R — åäèíèöà îáúåìà èíôîðìàöèè

Êîëè÷åñòâî ïåðåäàííûõ åäèíèö èíôîðìàöèè
íå ñîîòâåòñòâóåò ïîëó÷åííûì

5 Ñâîåâðåìåí-
íîñòü

Çàäà÷à âûïîëíåíà â ñðîêè, îïðåäåëåííûå ðåã-
ëàìåíòîì

Kñâîåâð: tâûï � tðåãë, ãäå tâûï — âðåìÿ, çàòðà-
÷åííîå íà âûïîëíåíèå çàäà÷è

Çàäà÷à íå âûïîëíåíà â ñðîêè, îïðåäåëåííûå
ðåãëàìåíòîì

6 Ïîëíîòà Îáúåì èíôîðìàöèè ñîîòâåòñòâóåò çàÿâëåííîìó
â ðåãëàìåíòå

Nñð.çàï < Kïîëí < Nïîëí, ãäå Nñð.çàï = M[Nçàï];
Nçàï — ïðîöåíò íàïîëíåííîñòè îò÷åòíîãî
äîêóìåíòà; Nïîëí — ïîëíîñòüþ (100 %)
çàïîëíåííûé äîêóìåíò

Îáúåì èíôîðìàöèè íå ñîîòâåòñòâóåò çàÿâëåí-
íîìó â ðåãëàìåíòå

7 Äîñòîâåðíîñòü
(òî÷íîñòü)

Èíôîðìàöèÿ ïîäòâåðæäåíà êàê ìèíèìóì äâó-
ìÿ èñòî÷íèêàìè

Käîñò: 1 — ïîëó÷åíî ïîäòâåðæäåíèå
íå ìåíåå ÷åì îò 2 èñòî÷íèêîâ,
0 — ïîëó÷åíî ïîäòâåðæäåíèå îò 1 èñòî÷-
íèêà ëèáî íå ïîëó÷åíî

Èíôîðìàöèÿ íå ïîäòâåðæäåíà ëèáî ïîäòâåðæ-
äåíà îäíèì íåîáúåêòèâíûì èñòî÷íèêîì

8 Îáúåêòèâíîñòü Èíôîðìàöèÿ ïîëó÷åíà îò ðàçëè÷íûõ òåõíè÷å-
ñêèõ ñðåäñòâ (áåç îêàçàíèÿ âëèÿíèÿ ÷åëîâå÷å-
ñêîãî ôàêòîðà)

Kîáúåê:
1 — èíôîðìàöèÿ ïîëó÷åíà îò äîñòîâåðíî-
ãî èñòî÷íèêà è íå òðåáóåò ïîäòâåðæäåíèÿ,
0 — íà èíôîðìàöèþ îêàçàëè âëèÿíèå
âíåøíèå ôàêòîðû

Íà èíôîðìàöèþ îêàçàíî âëèÿíèå âíåøíèõ
ôàêòîðîâ

9 Áåçîòêàçíîñòü Ñïîñîáíîñòü ñèñòåìû ïðîäîëæèòåëüíîå âðåìÿ
âûïîëíÿòü ñâîè ôóíêöèè

tñð.áåçîòê < Káåçîòê < tîáù, ãäå tñð.áåçîòê = M[tðàá];
tðàá — âðåìÿ ðàáîòû ñèñòåìû áåç îøèáîê;
tîáù — îáùåå âðåìÿ, îòâåäåííîå íà âû-
ïîëíåíèå çàäà÷è

Òàáëèöà 1. Ïîêàçàòåëè è êðèòåðèè ýôôåêòèâíîñòè äåÿòåëüíîñòè îðãàíîâ ïîâñåäíåâíîãî óïðàâëåíèÿ
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Äëÿ ìîäåëèðîâàíèÿ ïðåäëàãàåòñÿ:
1) ñîñòàâèòü ãðàô ñîñòîÿíèé ýëåìåíòîâ ñèñ-

òåìû;
2) íàïèñàòü äèôôåðåíöèàëüíûå óðàâíåíèÿ äëÿ

ñðåäíèõ ÷èñëåííîñòåé ñîñòîÿíèé.
Ââåäåì ñëåäóþùèå îáîçíà÷åíèÿ, îòðàæàþùèå ñî-

ñòîÿíèå ñèñòåìû â òîò èëè èíîé ìîìåíò âðåìåíè t:
m1

ïð, m1
ÏÑ — ñðåäíåå ÷èñëî äîëæíîñòíûõ ëèö â

ñîñòîÿíèè îæèäàíèÿ â ìîìåíò âðåìåíè t â ðåæèìå
ñîîòâåòñòâåííî ïîâñåäíåâíîé äåÿòåëüíîñòè è ×Ñ;

m2
ïð, m2

ÏÑ — ñðåäíåå ÷èñëî äîëæíîñòíûõ ëèö,
ðåøàþùèõ çàäà÷è áåç èñïîëüçîâàíèÿ ñðåäñòâ ïîä-
äåðæêè ïðèíÿòèÿ ðåøåíèé â ìîìåíò âðåìåíè t

â ðåæèìå ñîîòâåòñòâåííî ïîâñåäíåâíîé äåÿòåëüíî-
ñòè è ×Ñ;

m3
ïð, m3

ÏÑ — ñðåäíåå ÷èñëî äîëæíîñòíûõ ëèö,
ðåøàþùèõ çàäà÷è ñ èñïîëüçîâàíèåì ñðåäñòâ ïîä-
äåðæêè ïðèíÿòèÿ ðåøåíèé â ìîìåíò âðåìåíè t

â ðåæèìå ñîîòâåòñòâåííî ïîâñåäíåâíîé äåÿòåëüíî-
ñòè è ×Ñ;

m4
ÏÑ — ñðåäíåå ÷èñëî äîëæíîñòíûõ ëèö, ðåøà-

þùèõ çàäà÷è ñ èñïîëüçîâàíèåì ñðåäñòâ èíòåëëåêòó-
àëüíîé ïîääåðæêè â ìîìåíò âðåìåíè t â ðåæèìå ×Ñ;

t23 — âðåìÿ íà ïðèíÿòèå ðåøåíèé ïî ñïîñîáó ðå-
øåíèÿ çàäà÷è;

t32 — âðåìÿ ïåðåõîäà ê ðåøåíèþ çàäà÷è â ðó÷-
íîì ðåæèìå.

Ãðàô ñèñòåìû ñîñòîÿíèé ñîñòîèò èç äâóõ ïîä-
ãðàôîâ (ðèñ. 6):

1) ñîñòîÿíèé ýëåìåíòîâ ñèñòåìû â ðåæèìå ïî-
âñåäíåâíîé äåÿòåëüíîñòè;

2) ñîñòîÿíèé â ðåæèìå ×Ñ.
Íà îñíîâå ìåòîäà äèíàìèêè ñðåäíèõ [11, 12] äëÿ

ðàçðàáîòêè ìàòåìàòè÷åñêîé ìîäåëè, ïðåäñòàâëÿþùåé
ñîáîé ñèñòåìó äèôôåðåíöèàëüíûõ óðàâíåíèé, ââî-
äÿòñÿ âñïîìîãàòåëüíûå ïåðåìåííûå R(x) è �(x):

R x
x x

x
( ) ;

;
� �

�
�
	



ïðè
ïðè

1
1 1

(1)

� ( )
( ) ;

.
x

R x

x

x

x x
� � �

�
�
	



1 1
1 1

ïðè
ïðè

(2)

Ãðàôèêè ýòèõ ôóíêöèé ïðåäñòàâëåíû íà ðèñ. 7.
Çàäà÷è, ðåøàåìûå äîëæíîñòíûìè ëèöàìè ÖÓÊÑ

è ïîñòóïàþùèå îò ðóêîâîäñòâà ÖÓÊÑ â ïîâñåäíåâ-
íîì ðåæèìå, ìîæíî ïðåäñòàâèòü ôóíêöèåé � ïîñò

ïð �

� �ïð
1
ïðR X( ) , â ðåæèìå ×Ñ — � �ïîñò

Ñ Ñ ÑÏ Ï Ï� R X( ).1

Ñëåäóþùèì øàãîì áóäåò ðàñ÷åò èíòåíñèâíîñòè
ïîòîêà çàäà÷ ïðè ïåðåõîäå ýëåìåíòîâ ñèñòåìû èç
îäíîãî ñîñòîÿíèÿ â äðóãîå. Òàêèì îáðàçîì, ïðè ïåðå-
õîäå ôóíêöèîíèðîâàíèÿ äîëæíîñòíîãî ëèöà èç ðå-
æèìà ÏÐ1 â ðåæèì ÏÐ2 �12

ïð îïðåäåëÿåòñÿ ñëåäó-
þùåé ôóíêöèåé:

�
�

� � �12
ïð ïîñò

ïð

1
ïð

ïð 1
ïð

1
ïð

ïð
1
ïð� � �

X

R X

X
X

( )
( ); (3)

�23
ïð

23
ïð� 1 t ; (4)

�32
ïð

32
ïð� 1 t . (5)

Èíòåíñèâíîñòü �31 ïðåäëàãàåòñÿ âûâåñòè ÷åðåç
ñóììàðíóþ èíòåíñèâíîñòü ïîòîêà çàäà÷ âî âðåìÿ
×Ñ è â ïîâñåäíåâíîì ðåæèìå ñ èñïîëüçîâàíèåì ìå-
òîäîâ è ñðåäñòâ ïîääåðæêè ïðèíÿòèÿ ðåøåíèé [13]:

A a e
X X

� � ��

�

�
��

� �
1 3

( )
.3

ïð ÑÏ

(6)

Èòîãîâîå çíà÷åíèå èíòåíñèâíîñòè � 31
ïð ïîëó÷à-

åòñÿ ïóòåì äåëåíèÿ ñóììàðíîé èíòåíñèâíîñòè A�
íà ( )X X3

ïð Ñ� 3
Ï è óìíîæåíèÿ íà çíà÷åíèå âåðîÿòíî-

ñòè òîãî, ÷òî áóäóò èñïîëüçîâàòüñÿ ìåòîäû è ñðåäñò-
âà ïîääåðæêè ïðèíÿòèÿ ðåøåíèé (1 – Pïð):

�31
ïð

ïð

3
ïð Ñ

3
ïð Ñ

�
� ��


�
�
��

�

� �
( )

;

( )
1 1 3

3

Ð e

X X

X X Ï

Ï
(7)

�42
ïð

ïð

3
ïð Ñ

3
ïð Ñ

�
� ��


�
�
��

�

� �
( )

;

( )
1 1 4

4

Ð e

X X

X X Ï

Ï
(8)

Ðèñ. 6. Ãðàôû ñîñòîÿíèé ñèñòåìû

Ðèñ. 7. Ãðàôèêè ôóíêöèé R(x) è �(x)
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�43
ïð

ïð

3
ïð Ñ

3
ïð Ñ Ñ

�
� ��


�
�
��

� �

� � �
( )

( )
1 1 3 4

3

Ð e

X X X

X X XÏ Ï

Ï

4
ÏÑ

. (9)

Òàêèì æå îáðàçîì îïðåäåëÿþòñÿ èíòåíñèâíîñòè
ïîòîêîâ ñîáûòèé äëÿ âòîðîãî ïîäãðàôà (ðåæèì ×Ñ):

� � �12 1
Ï Ï ÏÑ Ñ Ñ� ( ) ;Õ (10)

�23 231Ï ÏÑ Ñ� t ; (11)

�32 321Ï ÏÑ Ñ� t ; (12)

�31
Ñ

Ñ

3
ïð Ñ

3
ïð Ñ

Ï

Ï

Ï

Ï

�
� ��


�
�
��

�

� �
( )

.

( )
1 1 3

3

Ð e

X X

X X

(13)

Èòàê, âñå èíòåíñèâíîñòè ïîòîêîâ ñîáûòèé äëÿ
ãðàôîâ 1 è 2 íàéäåíû. Òåïåðü çàïèøåì ñèñòåìó äèô-
ôåðåíöèàëüíûõ óðàâíåíèé äèíàìèêè ñðåäíèõ:

d

d
1
ïð

12
ïð

2
ïð

31
ïð

3
ïð ïð

1
ïð

2
ïð

3
ïð
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t
m m Õ m

m
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(1 1 3

3

� ��

�

�
��

�

�

� �
Ð e

X X

m

t

X Xïð

3
ïð Ñ

2
ïð

12
ïð

3
ïð Ñ

d

d

)

;

( )Ï

Ï

� m m m Õ m
m

t
1
ïð

32
ïð

3
ïð

23
ïð

3
ïð ïð

1
ïð

1
ïð 3

ïð

ïð
� � � � �� � � � ( )

32

�

� � � � �

m

t

m

t
m m m

3
ïð

ïð

3
ïð

32
ïð

2
ïð

23
ïð

2
ïð

31
ïð

1
ïðd

d

23

;

� � � � � �
� ��


�
� �

m

t

m

t

m Ð e
X X

2
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(14)

Èñïîëüçóÿ ðàçðàáîòàííóþ ìàòåìàòè÷åñêóþ ìî-
äåëü, ìîæíî îöåíèâàòü äåÿòåëüíîñòü äîëæíîñòíûõ
ëèö îðãàíîâ óïðàâëåíèÿ Ì×Ñ Ðîññèè â ðåæèìàõ
ïîâñåäíåâíîé äåÿòåëüíîñòè è ×Ñ. Ïîëó÷åííûå ðå-
çóëüòàòû ÿâëÿþòñÿ èñõîäíûìè äàííûìè äëÿ ïîñëå-
äóþùåé àâòîìàòèçàöèè ñèñòåìû ïîääåðæêè ïðèíÿ-

òèÿ ðåøåíèé ïî îöåíêå äåÿòåëüíîñòè äîëæíîñòíûõ
ëèö îðãàíîâ óïðàâëåíèÿ Ì×Ñ Ðîññèè.

Îäíèì èç íàïðàâëåíèé äàëüíåéøèõ èññëåäîâà-
íèé àâòîðîâ ÿâëÿåòñÿ òàêæå àëãîðèòìèçàöèÿ è ïî-
ñëåäóþùàÿ ïðîãðàììíàÿ ðåàëèçàöèÿ ïîëó÷åííûõ
ðåçóëüòàòîâ.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ

1. Àíòþõîâ Â. È., Îñòóäèí Í. Â. Ìåòîäèêà âûÿâëåíèÿ è àíàëèçà ïðîáëåìíûõ âîïðîñîâ â äåÿòåëü-
íîñòè äîëæíîñòíûõ ëèö öåíòðîâ óïðàâëåíèÿ â êðèçèñíûõ ñèòóàöèÿõ Ì×Ñ Ðîññèè // Âåñòíèê
Ñàíêò-Ïåòåðáóðãñêîãî óíèâåðñèòåòà Ãîñóäàðñòâåííîé ïðîòèâîïîæàðíîé ñëóæáû Ì×Ñ Ðîññèè :
íàó÷íî-àíàëèòè÷åñêèé æóðíàë. — 2016. — ¹ 1. — Ñ. 97–106.

2. Sniezek J. A., Wilkins D. C., Wadlington P. L., Baumann M. R. Training for crisis decision-making:
psychological issues and computer-based solutions // Journal of Management Information Systems. —
2002. — Vol. 18, No. 4. — P. 147–168.

3. Plotnikov S. G., Tatarova A. A. The relation between the students’ stylistic peculiarities in desicion-
making and the cognitive anchoring effect // Science today: from theory to practice. Proceedings of
the 7nd International Academic Conference. — Saint-Louis, Missouri, USA : Publishing House Science
and Innovation Center, Ltd., 2016. — Ð. 61–62.



11ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2017 ÒÎÌ 26 ¹ 2

ÎÁÙÈÅ ÂÎÏÐÎÑÛ ÏÎÆÀÐÍÎÉ ÁÅÇÎÏÀÑÍÎÑÒÈ

4. Êàëÿêèí À. Í., Îíîâ Â. À., ×åðíûøoâ Þ. Þ. Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå ðàáîòû ñîâðåìåí-
íûõ òåõíè÷åñêèõ ñðåäñòâ èíôîðìèðîâàíèÿ è îïîâåùåíèÿ // Ïðîáëåìû óïðàâëåíèÿ ðèñêàìè â
òåõíîñôåðå. — 2015. — ¹ 4(36). — Ñ. 95–100.

5. Èâàíîâ À. Þ., Ñêðåáîâ Â. Í., Àëåêñååâà Å. Â. Àíàëèç ñóùåñòâóþùèõ ñèñòåì ïîääåðæêè ïðèíÿòèÿ
ðåøåíèé è èõ èíôîðìàöèîííîãî áàçèñà // Ïðîáëåìû óïðàâëåíèÿ ðèñêàìè â òåõíîñôåðå. — 2011.
— ¹ 4(20). — Ñ. 120–129.

6. Ìàëûãèí È. Ã. Ïðèìåíåíèå ìåòîäà ñèñòåìíîãî èåðàðõè÷åñêîãî âûáîðà êîíêóðåíòîñïîñîáíûõ
ðåøåíèé ïðè ïðîåêòèðîâàíèè ïîæàðíîé òåõíèêè // Âåñòíèê Ñàíêò-Ïåòåðáóðãñêîãî óíèâåðñè-
òåòà Ãîñóäàðñòâåííîé ïðîòèâîïîæàðíîé ñëóæáû Ì×Ñ Ðîññèè : íàó÷íî-àíàëèòè÷åñêèé æóðíàë.
— 2003. — ¹ 1. — Ñ. 15–18.

7. Èâàíîâ À. Þ., Êðûëîâ À. Â. Íåîáõîäèìîñòü ñîçäàíèÿ èíôîðìàöèîííîé ñèñòåìû äëÿ ïîääåðæêè
ïðèíÿòèÿ ðåøåíèÿ ðóêîâîäèòåëåì ëèêâèäàöèè ÷ðåçâû÷àéíîé ñèòóàöèè // Ïðîáëåìû óïðàâëåíèÿ
ðèñêàìè â òåõíîñôåðå. — 2015. — ¹ 1(33). — Ñ. 98–103.

8. Àðèôäæàíîâ Ñ. Á. Êîíöåïòóàëüíàÿ ìîäåëü ïðèíÿòèÿ óïðàâëåí÷åñêèõ ðåøåíèé íà ëèêâèäàöèþ
÷ðåçâû÷àéíûõ ñèòóàöèé Öåíòðîì óïðàâëåíèÿ â êðèçèñíûõ ñèòóàöèÿõ Êîìèòåòà ïî ÷ðåçâû÷àé-
íûì ñèòóàöèÿì ÌÂÄ Ðåñïóáëèêè Êàçàõñòàí // Íàó÷íûå è îáðàçîâàòåëüíûå ïðîáëåìû ãðàæäàí-
ñêîé çàùèòû. — 2016. — ¹ 1(28). — Ñ. 52–58.

9. Ìèíêèí Ä. Þ. Ñèñòåìà àâòîìàòèçèðîâàííîãî óïðàâëåíèÿ ïðîôåññèîíàëüíîé àäàïòàöèåé ïåðñî-
íàëà â êîëëåêòèâàõ // Ðåãèîíàëüíàÿ èíôîðìàòèêà-2006 : ñáîðíèê òðóäîâ þáèëåéíîé Õ Ìåæäó-
íàðîäíîé êîíôåðåíöèè, Ñàíêò-Ïåòåðáóðã, 24–26 îêòÿáðÿ 2006 ã. — ÑÏá. : Ñàíêò-Ïåòåðáóðãñêèé
èíñòèòóò èíôîðìàòèêè è àâòîìàòèçàöèè ÐÀÍ, 2006. — Ñ. 45–49.

10. Ãàëèøåâ Ì. À., Ìîòîðûãèí Þ. Ä. Ñòîõàñòè÷åñêèå ìåòîäû ïðèíÿòèÿ ðåøåíèé äëÿ óìåíüøåíèÿ
âåðîÿòíîñòè âîçíèêíîâåíèÿ ÷ðåçâû÷àéíûõ ñèòóàöèé // Ïðîáëåìû óïðàâëåíèÿ ðèñêàìè â òåõíî-
ñôåðå. — 2013. — ¹ 4(28). — Ñ. 59–64.

11. Courtney J. F. Decision making and knowledge management in inquiring organizations: toward a new
decision-making paradigm for DSS // Decision Support Systems. — 2001. — Vol. 31, No. 1. —
P. 17–38. DOI: 10.1016/s0167-9236(00)00117-2.

12. Ìåùåðÿêîâ Å. Ì. Ìîäåëü ýêñïåðòíîé ñèñòåìû ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ïî äåéñòâèÿì ñèë
Ì×Ñ Ðîññèè ïðè ëèêâèäàöèè ïîñëåäñòâèé ÷ðåçâû÷àéíûõ ñèòóàöèé íà îáúåêòàõ ìåòðîïîëèòåíà,
âîçíèêøèõ â ðåçóëüòàòå ñîâåðøåíèÿ òåððîðèñòè÷åñêèõ àêòîâ // Òåõíîëîãèè ãðàæäàíñêîé áåç-
îïàñíîñòè. — 2008. — Ò. 5, ¹ 1-2. — Ñ. 85–94.

13. Êðóïêèí À. À., Ìàêñèìîâ À. Â., Ìàòâååâ À. Â. Ïðîãðàììíîå îáåñïå÷åíèå ñèñòåìû ïîääåðæêè
ïðèíÿòèÿ ðåøåíèé ïî óïðàâëåíèþ ñèëàìè è ñðåäñòâàìè ãàðíèçîíà ïîæàðíîé îõðàíû // Ïðîáëå-
ìû óïðàâëåíèÿ ðèñêàìè â òåõíîñôåðå. — 2015. — ¹ 4(36). — Ñ. 75–81.

Ìàòåðèàë ïîñòóïèë â ðåäàêöèþ 22 íîÿáðÿ 2017 ã.

Äëÿ öèòèðîâàíèÿ: Îíîâ Â. À., Îñòóäèí Í. Â., Ñàôîíîâ Ä. Ï., Èâàíîâ À. Þ. Ìîäåëü èíôîðìàöè-
îííîé ïîääåðæêè ïðèíÿòèÿ ðåøåíèÿ ïðè îöåíêå äåÿòåëüíîñòè ñîòðóäíèêîâ Ì×Ñ Ðîññèè // Ïî-
æàðîâçðûâîáåçîïàñíîñòü. — 2017. — Ò. 26, ¹ 2. — Ñ. 5–13. DOI: 10.18322/PVB.2017.26.02.5-13.

English

MODEL OF INFORMATION SUPPORT OF DECISION-
MAKING IN ASSESSING OF THE ACTIVITY OF
THE RUSSIAN EMERGENCIES MINISTRY EMPLOYEES

ONOV V. A., Candidate of Technical Sciences, Associate Professor,
Head of Department of Systems Analysis and Crisis Management,
Saint Petersburg University of State Fire Service of Emercom of Russia
(Moskovskiy Avenue, 149, Saint Petersburg, 196105, Russian Federation;

e-mail: Fripe@ya.ru)

OSTUDIN N. V., Postgraduate Student of Faculty Training of Highly
Qualified Personnel, Saint Petersburg University of State Fire Service
of Emercom of Russia (Moskovskiy Avenue, 149, Saint Petersburg, 196105,

Russian Federation)



ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2017 ÒÎÌ 26 ¹ 212

ÎÁÙÈÅ ÂÎÏÐÎÑÛ ÏÎÆÀÐÍÎÉ ÁÅÇÎÏÀÑÍÎÑÒÈ

SAFONOV D. P., Postgraduate Student of Faculty Training of Highly
Qualified Personnel, Saint Petersburg University of State Fire Service
of Emercom of Russia (Moskovskiy Avenue, 149, Saint Petersburg, 196105,

Russian Federation)

IVANOV A. Yu., Doctor of Technical Sciences, Professor, Professor
of Department of Systems Analysis and Crisis Management, Saint
Petersburg University of State Fire Service of Emercom of Russia
(Moskovskiy Avenue, 149, Saint Petersburg, 196105, Russian Federation;

e-mail: alexandr.y@mail.ru)

ABSTRACT

The work is devoted to building a model of information support of decision-making in assessing of the
activity of the Russian Emergencies Ministry employees. Tasks officials divided management
functions (planning tasks; tasks of accounting, control objectives; the operational management tasks).
Each of the tasks defined by the properties, and then performance. In the aggregate figures there are
formed effectiveness criteria, carried out the valuation criteria according to certain rules and formed
a generalized criterion of efficiency of solving the problem of the combined properties. As a result,
it becomes possible to estimate the effectiveness of the division of tasks. For further evaluation it is
necessary to determine the effectiveness of a set of properties for the relevant tasks assigned to
the control functions. For a given performance indicators determined by the outcome of the operation,
which will allow to evaluate the effectiveness of the official. To date, evaluation was carried out
primarily by property “Efficiency”. The presented method allows to make multi-criteria assessment.
Thus, the method makes possible to assess the effectiveness of the performance of any official task
SLM. After determining of the effectiveness of the implementation of all the tasks on providing a level
it can be estimated effectiveness of the implementation of tasks by officials at higher levels.

For the mathematical modeling are invited to provide information system support in assessing
the activity of CMC employees of Emercom of Russia as a system of heterogeneous elements, which
examines the activities of the official in the regime daily activities and in emergency mode. Next it’s
compiled state graph elements. State system count consists of two subgraphs — subgraph of states
elements of the system in the mode of daily activities and the subgraph of states in emergency mode.
The developed model is a system of differential equations for the average number of states.

Using the developed mathematical model, it is possible to evaluate the activities of officials of
Emercom of Russia controls in the mode of everyday activities and emergency mode. The results
obtained are the initial data for further automation of decision support system for evaluation of
the Russian Emergency Situations Ministry officials controls.

Keywords: informational support of decision-making; employees evaluation; professional activities
management; performance indicators; mathematical modeling.
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