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In Russia, over the past few years, there has been a tendency for an increase in the number of
elderly citizens and the incidence of this category of persons. The situation that has arisen requires
an increase in the e�ciency of the existing system of medical institutions for each speci�c subject in
the context of limited �nancial and other resources in health care. This task cannot be solved without
an analytical study aimed at economic optimization of costs in each medical institution and in the
network of medical institutions of the subject as a whole.

In this paper, we use a representation of the process of functioning of a network of medical
institutions in the form of a control cybernetic system. The authors, using the cybernetic approach,
have synthesized a mathematical model of the functioning of a typical medical institution of the network
in the form of a control system. The created mathematical model allows for a single measurement with
a given accuracy to generate the values of the main indicators of the work of a medical institution
during each reporting period and, thus, to obtain additional statistics of any �nal volume for these
indicators.

The data obtained using the constructed model can be used to study the quality and dynamics of
the functioning of a medical institution. And also to study the in�uence of erroneous information on
the performance indicators of the functioning of the network of medical institutions of the subject. In
this work, on the basis of the additional statistics obtained, a solution to the problem of determining
the mechanism for the optimal distribution of resources between medical institutions of a network of
a particular subject is proposed, using the example of Nizhny Novgorod.
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Â Ðîññèè çà ïîñëåäíèå íåñêîëüêî ëåò íàáëþäàåòñÿ òåíäåíöèÿ ðîñòà ÷èñëà ïðåñòàðåëûõ ãðàæ-
äàí è çàáîëåâàåìîñòè äàííîé êàòåãîðèè ëèö. Âîçíèêøàÿ ñèòóàöèÿ òðåáóåò ïîâûøåíèÿ ýôôåê-
òèâíîñòè ðàáîòû ñóùåñòâóþùåé ñèñòåìû ìåäèöèíñêèõ ó÷ðåæäåíèé äëÿ êàæäîãî êîíêðåòíîãî
ñóáúåêòà â óñëîâèÿõ îãðàíè÷åíèÿ ôèíàíñîâûõ è äðóãèõ ðåñóðñîâ â çäðàâîîõðàíåíèè. Óêàçàí-
íóþ çàäà÷ó íåâîçìîæíî ðåøèòü áåç àíàëèòè÷åñêîãî èññëåäîâàíèÿ, íàïðàâëåííîãî íà ýêîíî-
ìè÷åñêóþ îïòèìèçàöèþ ðàñõîäîâ â êàæäîì ìåäèöèíñêîì ó÷ðåæäåíèè è â ñåòè ìåäèöèíñêèõ
ó÷ðåæäåíèé ñóáúåêòà â öåëîì. Â äàííîé ðàáîòå èñïîëüçóåòñÿ ïðåäñòàâëåíèå ïðîöåññà ôóíêöè-
îíèðîâàíèÿ ñåòè ìåäèöèíñêèõ ó÷ðåæäåíèé â âèäå óïðàâëÿþùåé êèáåðíåòè÷åñêîé ñèñòåìû. Àâ-
òîðàìè, ñ èñïîëüçîâàíèåì êèáåðíåòè÷åñêîãî ïîäõîäà, ïðîâåäåí ñèíòåç ìàòåìàòè÷åñêîé ìîäåëè
ôóíêöèîíèðîâàíèÿ òèïîâîãî ìåäèöèíñêîãî ó÷ðåæäåíèÿ ñåòè â âèäå óïðàâëÿþùåé ñèñòåìû.
Ñîçäàííàÿ ìàòåìàòè÷åñêàÿ ìîäåëü ïîçâîëÿåò ïî åäèíñòâåííîìó èçìåðåíèþ ñ çàäàííîé òî÷-
íîñòüþ ãåíåðèðîâàòü çíà÷åíèÿ îñíîâíûõ ïîêàçàòåëåé ðàáîòû ìåäèöèíñêîãî ó÷ðåæäåíèÿ â òå-
÷åíèè êàæäîãî îò÷åòíîãî ïåðèîäà è, òàêèì îáðàçîì, ïîëó÷àòü äîïîëíèòåëüíóþ ñòàòèñòèêó
ëþáîãî êîíå÷íîãî îáúåìà ïî ýòèì ïîêàçàòåëÿì. Ïîëó÷åííûå ñ ïîìîùüþ ïîñòðîåííîé ìîäåëè
äàííûå ìîæíî èñïîëüçîâàòü äëÿ èçó÷åíèÿ êà÷åñòâà è äèíàìèêè ôóíêöèîíèðîâàíèÿ ìåäèöèí-
ñêîãî ó÷ðåæäåíèÿ. À òàêæå äëÿ èññëåäîâàíèÿ âëèÿíèÿ îøèáî÷íîé èíôîðìàöèè íà ïîêàçàòåëè
ýôôåêòèâíîñòè ôóíêöèîíèðîâàíèÿ ñåòè ìåäèöèíñêèõ ó÷ðåæäåíèé ñóáúåêòà. Â ðàáîòå íà îñ-
íîâàíèè ïîëó÷åííîé äîïîëíèòåëüíîé ñòàòèñòèêè ïðåäëàãàåòñÿ ðåøåíèå çàäà÷è îïðåäåëåíèÿ
ìåõàíèçìà îïòèìàëüíîãî ðàñïðåäåëåíèÿ ðåñóðñîâ ìåæäó ìåäèöèíñêèìè ó÷ðåæäåíèÿìè ñåòè
êîíêðåòíîãî ñóáúåêòà íà ïðèìåðå Íèæíåãî Íîâãîðîäà.

Êëþ÷åâûå ñëîâà: êèáåðíåòè÷åñêàÿ óïðàâëÿþùàÿ ñèñòåìà, ôóíêöèîíèðîâàíèå ìåäèöèí-
ñêîãî ó÷ðåæäåíèÿ, îñíîâíûå ïîêàçàòåëè, òî÷íîñòü èçìåðåíèÿ, ðåàëèçàöèÿ ñëó÷àéíîé âåëè÷è-
íû, âûáîðî÷íûå çíà÷åíèÿ, îïòèìèçàöèÿ.

Ââåäåíèå. Â ðàáîòàõ [1�3] ïðåäëàãàåòñÿ ìåòîä ïîñòðîåíèÿ è èçó÷åíèÿ ìàòåìàòè÷åñêèõ
ìîäåëåé ðàçíîãî ðîäà ñèñòåì è ïðîöåññîâ óïðàâëåíèÿ íà îñíîâå êèáåðíåòè÷åñêîãî ïîäõîäà
Ëÿïóíîâà�ßáëîíñêîãî. Â äàííîé ñòàòüå, êîòîðàÿ ÿâëÿåòñÿ íåïîñðåäñòâåííûì ïðîäîëæå-
íèåì ïåðå÷èñëåííûõ ðàáîò, îñóùåñòâëÿåòñÿ ñèíòåç ìàòåìàòè÷åñêîé ìîäåëè ôóíêöèîíèðî-
âàíèÿ ìåäèöèíñêîãî ó÷ðåæäåíèÿ â âèäå óïðàâëÿþùåé êèáåðíåòè÷åñêîé ñèñòåìû, à òàêæå
ïðîâîäèòñÿ àíàëèòè÷åñêèé è ÷èñëåííûé àíàëèç åãî äåÿòåëüíîñòè ñ ó÷åòîì îøèáîê ðå-
çóëüòàòîâ íàáëþäåíèé. Êèáåðíåòè÷åñêèé ïîäõîä ïîçâîëÿåò ïî åäèíñòâåííîìó èçìåðåíèþ
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îñíîâíûõ ïîêàçàòåëåé ðåçóëüòàòîâ ðàáîòû êîíêðåòíîãî ìåäèöèíñêîãî ó÷ðåæäåíèÿ â òå÷å-
íèå êàæäîãî îò÷åòíîãî ãîäà ïîëó÷èòü äîïîëíèòåëüíóþ ñòàòèñòèêó ïî îñíîâíûì ïîêàçà-
òåëÿì ëþáîãî êîíå÷íîãî îáúåìà. Ñ èñïîëüçîâàíèåì äîïîëíèòåëüíîé ñòàòèñòèêè èçó÷åíû
êà÷åñòâî è äèíàìèêà ôóíêöèîíèðîâàíèÿ ìåäèöèíñêîãî ó÷ðåæäåíèÿ. Â íàñòîÿùåé ðàáîòå
òàêæå ïðåäëîæåíî îáîñíîâàíèå âûáîðà êðèòåðèåâ ýôôåêòèâíîñòè äåÿòåëüíîñòè ñåòè èç
óïîìÿíóòûõ ìåäèöèíñêèõ ó÷ðåæäåíèé, ÷òî ïîçâîëÿåò ðåøèòü çàäà÷ó îïòèìèçàöèè ðàñ-
ïðåäåëåíèÿ ðåñóðñîâ âíóòðè êîíêðåòíîé ñåòè ìåäèöèíñêèõ ó÷ðåæäåíèé.

1. Ïîñòðîåíèå ìàòåìàòè÷åñêîé ìîäåëè. Îáîçíà÷èì ÷åðåç ñèìâîë t íîìåð îò÷åòíî-
ãî ãîäà èç ìíîæåñòâà T ∈ {1, 2, . . . , k} äèñêðåòíîãî ôóíêöèîíèðîâàíèÿ òèïîâîé áîëüíèöû
Mj ñ íîìåðîì j èç ìíîæåñòâà J ∈ {1, 2, . . . , n}. Â ýòèõ îáîçíà÷åíèÿõ äëèòåëüíîñòü âñåãî
ïåðèîäà íàáëþäåíèé çà ðàáîòîé ñåòè èç n áîëüíèö ðàâíà k. Àäìèíèñòðàöèÿ ìåäèöèíñêîãî
ðåãèîíàëüíîãî ïîäðàçäåëåíèÿ è àäìèíèñòðàöèÿ êàæäîãî ìåäèöèíñêîãî ó÷ðåæäåíèÿ Mj â
òå÷åíèå êàæäîãî îò÷åòíîãî ãîäà t âûáèðàåò òàê íàçûâàåìîå íîðìàòèâíîå óïðàâëåíèå u(t)
èç íåêîòîðîãî ìíîæåñòâà R. Íîðìàòèâíîå óïðàâëåíèå u = u(t) îäíîçíà÷íî îïðåäåëÿåò

äëÿ òèïîâîãî ìåäèöèíñêîãî ó÷ðåæäåíèÿ Mj â òå÷åíèå îò÷åòíîãî ãîäà t êîëè÷åñòâî x
(u)
j (t)

èñïîëüçóåìûõ êîåê è òî÷íîñòü ε = ε(t) èçìåðåíèé âñåõ ïàðàìåòðîâ è ðåçóëüòàòîâ ðàáîòû
ñåòè. Äëÿ òî÷íîñòè èçìåðåíèé ñïðàâåäëèâî åñòåñòâåííîå îãðàíè÷åíèå 0 < ε(t) < 1. Ïî

èòîãàì ðàáîòû áîëüíèöû Mj â îò÷åòíîì ãîäó t è ïðè èñïîëüçîâàíèè x
(u)
j (t) êîåê ôèêñè-

ðóåòñÿ ëèøü åäèíñòâåííîå íàáëþäåíèå êàê ôàêòè÷åñêèõ çíà÷åíèé ðàçëè÷íûõ m ñòàòåé
ôèíàíñîâûõ çàòðàò A

(u)
1,j (t), A

(u)
2,j (t), . . . , A

(u)
m,j(t), òàê è ôàêòè÷åñêèõ çíà÷åíèé êîëè÷åñòâà

Q
(u)
j (t) ïðîëå÷åííûõ áîëüíûõ, êîëè÷åñòâà G

(u)
j (t) óìåðøèõ, ÷èñëî L

(u)
j (t) êîéêî-äíåé. Íà-

èìåíîâàíèå âñåõ ñòàòåé çàòðàò ïðèâåäåíî â ðàáîòå [2]. Â ÷àñòíîñòè, ñòàòüÿ A
(u)
m,j(t) èãðàåò

âàæíóþ ðîëü, òàê êàê îïðåäåëÿåò ñóììàðíûé îáúåì ôèíàíñèðîâàíèÿ ðàñõîäîâ ïî âñåì
ñòàòüÿì çàòðàò áîëüíèöû ñ íîìåðîì j â îò÷åòíîì ãîäó t. Íà îñíîâå òîëüêî îäíîãî èçìå-
ðåíèÿ óêàçàííûõ ïîêàçàòåëåé òðóäíî îöåíèòü ðàáîòó ñåòè èç n îòäåëåíèé åå ñåñòðèíñêîãî
óõîäà è òåì ñàìûì ðåøèòü çàäà÷ó îïòèìèçàöèè ïðîöåññà ìåäèöèíñêîãî îáñëóæèâàíèÿ.
Ïîýòîìó íåîáõîäèìî ðàçðàáîòàòü ìåòîäèêó ïîëó÷åíèÿ âûáîðî÷íîé ñòàòèñòèêè çàäàííî-
ãî îáúåìà äëÿ âåëè÷èíû ñòîèìîñòè ñòàòåé çàòðàò, äëÿ ÷èñëà ïðîëå÷åííûõ áîëüíûõ, äëÿ
÷èñëà óìåðøèõ áîëüíûõ è äëÿ êîëè÷åñòâà êîéêî-äíåé.

Äëÿ ðåøåíèÿ ýòîé ïðîáëåìû â [2, 3] ïðè íîðìàòèâíîì óïðàâëåíèè u = u(t) ∈ R,
ïðè çàäàííîé òî÷íîñòè ε = ε(t) äëÿ ìåäèöèíñêîãî ó÷ðåæäåíèÿ Mj çà êàæäûé îò÷åò-
íûé ãîä t ïðåäëîæåíû àëãîðèòì ïîñòðîåíèÿ è ìåòîä èçó÷åíèÿ ñëåäóþùèõ íîðìàëüíî
ðàñïðåäåëåííûõ ñëó÷àéíûõ âåëè÷èí: a) ñòîèìîñòè A

(u;ε)
i,j (ω; t) çàòðàò ñòàòüè ñ íîìåðîì

i ∈ I = {1, 2, . . . ,m}; b) êîëè÷åñòâà Q
(u;ε)
j (ω; t) ïðîëå÷åííûõ áîëüíûõ; c) êîëè÷åñòâà

G
(u;ε)
j (ω; t) óìåðøèõ áîëüíûõ; d) ÷èñëà L

(u;ε)
j (ω; t) êîéêî-äíåé. Çäåñü äåéñòâèòåëüíîå ÷èñëî

ω ÿâëÿåòñÿ çíà÷åíèåì èëè ðåàëèçàöèåé ñëó÷àéíîé âåëè÷èíû ξ ñ ðàâíîìåðíûì çàêîíîì
ðàñïðåäåëåíèÿ íà îòðåçêå [0, 1]. Ãåíåðèðóÿ ìíîæåñòâî çíà÷åíèé ñëó÷àéíîé âåëè÷èíû ξ,
ìîæíî ïîëó÷èòü âûáîðêó çàäàííîãî îáúåìà äëÿ ñòîèìîñòè ñòàòåé çàòðàò, äëÿ ÷èñëà ïðî-
ëå÷åííûõ áîëüíûõ, äëÿ ÷èñëà óìåðøèõ áîëüíûõ è äëÿ êîëè÷åñòâà êîéêî-äíåé.

Äëÿ öåëåñîîáðàçíîãî ðàñïðåäåëåíèÿ ìàòåðèàëüíûõ è ôèíàíñîâûõ ñðåäñòâ ìåæäó ìå-
äèöèíñêèìè ó÷ðåæäåíèÿìè ñåòè â òå÷åíèå êàæäîãî îò÷åòíîãî ãîäà t ∈ T = {1, 2, . . . , k}
íåîáõîäèìî âûáèðàòü óïðàâëåíèå r(t) ∈ R. Óïðàâëåíèå r(t) ñóùåñòâåííî âëèÿåò íà îñ-
íîâíûå ïàðàìåòðû è ïîêàçàòåëè ôóíêöèîíèðîâàíèÿ ñåòè ìåäèöèíñêîãî îáñëóæèâàíèÿ,
íàïðèìåð, îíî îäíîçíà÷íî îïðåäåëÿåò êîëè÷åñòâî x

(r)
j (t) èñïîëüçóåìûõ êîåê ìåäèöèíñêèì

ó÷ðåæäåíèåì Mj â îò÷åòíîì ãîäó t. Îáîçíà÷èì ÷åðåç ñèìâîë [x] áëèæàéøåå öåëîå ÷èñ-
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ëî ê äåéñòâèòåëüíîìó ÷èñëó x. Òîãäà ïðè óïðàâëåíèè r = r(t) è ïðè çàäàííîì çíà÷åíèè

ω ∈ [0, 1] ñîîòíîøåíèå (1) ïîçâîëÿåò âû÷èñëèòü ñ çàäàííîé òî÷íîñòüþ ε çíà÷åíèÿ A
(r;ε)
i,j (ω; t)

êàæäîé ñòàòüè çàòðàò, çíà÷åíèÿ Q
(r;ε)
j (ω; t) êîëè÷åñòâà ïðîëå÷åííûõ áîëüíûõ, çíà÷åíèÿ

G
(r;ε)
j (ω; t) êîëè÷åñòâà óìåðøèõ è çíà÷åíèÿ L

(r;ε)
j (ω; t) ÷èñëà êîéêî-äíåé äëÿ ìåäèöèíñêîãî

ó÷ðåæäåíèÿ Mj çà îò÷åòíûé ãîä t.

A
(r;ε)
i,j (ω; t) = A

(u;ε)
i,j (ω; t)x

(r)
j (t)/x

(u)
j (t),

Q
(r;ε)
j (ω; t) = [Q

(u;ε)
j (ω; t)x

(r)
j (t)/x

(u)
j (t)], (1)

G
(r;ε)
j (ω; t) = [G

(u;ε)
j (ω; t)x

(r)
j (t)/x

(u)
j (t)],

L
(r;ε)
j (ω; t) = [L

(u;ε)
j (ω; t)x

(r)
j (t)/x

(u)
j (t)].

Â ÷àñòíîñòè, â ðàáîòàõ [2, 3] ïî ôîðìóëàì (1) ïðè r(t) = u(t) è ïðè ðàçëè÷íûõ çíà÷åíè-

ÿõ ïàðàìåòðîâ ε = ε(t) è ω âûïîëíåíû âû÷èñëåíèÿ õàðàêòåðèñòèê A
(u;ε)
i,j (ω; t), Q

(u;ε)
j (ω; t),

G
(u;ε)
j (ω; t), L

(u;ε)
j (ω; t) è èçó÷åíû èõ ñâîéñòâà. Îáîçíà÷èì ïðè ôèêñèðîâàííûõ çíà÷åíèÿõ

ïàðàìåòðîâ ε è ω ÷åðåç ñèìâîëû a
(u;ε)
i,j (ω; t), q

(u;ε)
j (ω; t), g

(u;ε)
j (ω; t), l

(u;ε)
j (ω; t) ïîñòîÿííûå

âåëè÷èíû, êîòîðûå îïðåäåëÿþòñÿ èç ñîîòíîøåíèé (2).

a
(u;ε)
i,j (ω; t) = A

(u;ε)
i,j (ω; t)/x

(u)
j (t),

q
(u;ε)
j (ω; t) = Q

(u;ε)
j (ω; t)/x

(u)
j (t), (2)

g
(u;ε)
j (ω; t) = G

(u;ε)
j (ω; t)/x

(u)
j (t),

l
(u;ε)
j (ω; t) = L

(u;ε)
j (ω; t)/x

(u)
j (t).

Äëÿ áîëüíèöû Mj ïîñòîÿííûå âåëè÷èíû èëè íîðìàòèâíûå êîýôôèöèåíòû âèäà

a
(u;ε)
i,j (ω; t), q

(u;ε)
j (ω; t), g

(u;ε)
j (ω; t) è l

(u;ε)
j (ω; t) â ðàñ÷åòå íà îäíó êîéêó ÿâëÿþòñÿ ïëîòíî-

ñòüþ ñòîèìîñòè çàòðàò ñòàòüè ñ íîìåðîì i, ïëîòíîñòüþ ÷èñëà ïðîëå÷åííûõ áîëüíûõ,
ïëîòíîñòüþ êîëè÷åñòâà óìåðøèõ áîëüíûõ è, ñîîòâåòñòâåííî, ïëîòíîñòüþ âåëè÷èíû êîéêî-
äíåé. Óïðàâëåíèå r(t) îäíîçíà÷íî îïðåäåëÿåò êîëè÷åñòâî x

(r)
j (t) èñïîëüçóåìûõ êîåê ìå-

äèöèíñêèì ó÷ðåæäåíèåì Mj â êàæäîì îò÷åòíîì ãîäó t. Ïîýòîìó â äàëüíåéøåì ïðè
ïîñòàíîâêå è ðåøåíèè ïðîáëåìû îïòèìèçàöèè ðàáîòû ìåäèöèíñêîé ñåòè ïîä ìàòåìà-
òè÷åñêèì îïèñàíèåì óïðàâëåíèÿ r(t) áóäåì ïîíèìàòü öåëî÷èñëåííûé n-ìåðíûé âåêòîð

x(r)(t) = (x
(r)
1 (t), x

(r)
2 (t), . . . , x

(r)
n (t)) èç çàäàííîé îáëàñòè X(n)(t). Ðàäè ïðîñòîòû çàïèñè, èñ-

êëþ÷àÿ ñëó÷àé r(t) = u(t), áóäåì îïóñêàòü ñèìâîë r äëÿ âåðõíèõ èíäåêñîâ è ïèñàòü óïðàâ-

ëåíèå x(t) = (x1(t), x2(t), . . . , xn(t)) âìåñòî óïðàâëåíèÿ x
(r)(t) = (x

(r)
1 (t), x

(r)
2 (t), . . . , x

(r)
n (t)).

Â ñèëó ýòîãî âåëè÷èíû A
(r;ε)
i,j (ω; t), Q

(r;ε)
j (ω; t), G

(r;ε)
j (ω; t) è L

(r;ε)
j (ω; t) áóäåì òåïåðü îáî-

çíà÷àòü ÷åðåç A
(ε)
i,j (ω; t), Q

(ε)
j (ω; t), G

(ε)
j (ω; t) è L

(ε)
j (ω; t). Èñïîëüçóÿ ñîîòíîøåíèÿ (1) è (2),

óêàçàííûå âåëè÷èíû áóäåì òåïåðü âû÷èñëÿòü ñ ïîìîùüþ áîëåå ïðîñòîãî ñîîòíîøåíèÿ (3).

A
(ε)
i,j (ω; t) = a

(u;ε)
i,j (ω; t)xj(t),

Q
(ε)
j (ω; t) = [q

(u;ε)
j (ω; t)xj(t)], (3)
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G
(ε)
j (ω; t) = [g

(u;ε)
j (ω; t)xj(t)],

L
(ε)
j (ω; t) = [l

(u;ε)
j (ω; t)xj(t)].

Ïåðåéäåì íåïîñðåäñòâåííî ê îïðåäåëåíèþ îáëàñòè X(n)(t) èëè ñèñòåìû îãðàíè÷åíèé
íà óïðàâëÿþùèå ïåðåìåííûå x1(t), x2(t), . . . , xn(t). Ýòà ñèñòåìà âêëþ÷àåò ñëåäóþùèå òèïû
îãðàíè÷åíèé.

1. Îãðàíè÷åíèÿ íà êîëè÷åñòâî xj(t) êîåê ïî áîëüíèöå Mj:

xj,min(t) 6 xj(t) 6 xj,max(t), j = 1, 2, . . . , n, (4)

ãäå âåëè÷èíû xj,min(t) è xj,max(t) îïðåäåëÿþò ìèíèìàëüíî âîçìîæíîå ÷èñëî êîåê è ìàêñè-
ìàëüíî âîçìîæíîå ÷èñëî êîåê äëÿ ìåäèöèíñêîãî ó÷ðåæäåíèÿ Mj ñ íîìåðîì j. Ýòè âåëè-
÷èíû äëÿ îò÷åòíîãî ãîäà t çàäàþòñÿ óñëîâèÿìè ôóíêöèîíèðîâàíèÿ ñåòè èç n ìåäèöèíñêèõ
ó÷ðåæäåíèé. Åñëè xj,(t) � ðåçåðâ êîåê ìåäèöèíñêîãî ó÷ðåæäåíèÿ ñ íîìåðîì j, êîòîðûé
ÿâëÿåòñÿ èçâåñòíîé âåëè÷èíîé â îò÷åòíîì ãîäó t, òî xj,max(t) 6 xj,(t), xj,min(t) > 0.

2. Îãðàíè÷åíèå íà îáùåå êîëè÷åñòâî êîåê ïî ñåòè:

n∑
j=1

xj(t) 6 (
n∑

j=1

xj(t))max, (5)

ãäå âåëè÷èíà (
∑n

j=1 xj(t))max õàðàêòåðèçóåò ìàêñèìàëüíî âîçìîæíîå ÷èñëî êîåê ñåòè ìå-
äèöèíñêèõ ó÷ðåæäåíèé è çàäàåòñÿ óñëîâèÿìè ôóíêöèîíèðîâàíèÿ âñåõ ìåäèöèíñêèõ ó÷ðå-
æäåíèé â îò÷åòíîì ãîäó t. Íåïîñðåäñòâåííî èç (4) ñëåäóåò ñîîòíîøåíèå:

∑n
j=1 xj(t) 6∑n

j=1 xj,max(t). Åñëè (
∑n

j=1 xj(t))max =
∑n

j=1 xj,max(t), òî óñëîâèå (5) íåïîñðåäñòâåííî ñëå-
äóåò èç (4) è åãî ìîæíî íå òðåáîâàòü.

3. Îãðàíè÷åíèÿ íà îáùåå ÷èñëî ïðîëå÷åííûõ áîëüíûõ ïî ñåòè:

n∑
j=1

Q(u;ε)(ω; t) 6
n∑

j=1

q
(u;ε)
j (ω; t)xj(t) 6 (

n∑
j=1

q
(u;ε)
j (ω; t)xj(t))max, (6)

ãäå âåëè÷èíû
∑n

j=1Q
(u;ε)(ω; t) è (

∑n
j=1 q

(u;ε)
j (ω; t)xj(t))max îïðåäåëÿþò ïî âñåì ìåäè-

öèíñêèì ó÷ðåæäåíèÿì â îò÷åòíîì ãîäó t ôàêòè÷åñêîå ÷èñëî ïðîëå÷åííûõ áîëüíûõ
è, ñîîòâåòñòâåííî, ìàêñèìàëüíî âîçìîæíîå ÷èñëî ïðîëå÷åííûõ áîëüíûõ. Âåëè÷èíà
(
∑n

j=1 q
(u;ε)
j (ω; t)xj(t))max 6 (

∑n
j=1 xj(t))max × 365 îïðåäåëÿåòñÿ óñëîâèÿìè ôóíêöèîíèðî-

âàíèÿ âñåõ ìåäèöèíñêèõ ó÷ðåæäåíèé â îò÷åòíîì ãîäó t. Íàïðèìåð, åñëè âåðíî ðàâåí-
ñòâî (

∑n
j=1 xj(t))max = 225, òî (

∑n
j=1 q

(u;ε)
j (ω; t)xj(t))max 6 225 × 365 = 82125. Âåëè÷èíû

q
(u;ε)
1 (ω; t), q

(u;ε)
2 (ω; t), . . . , q

(u;ε)
n (ω; t) ÿâëÿþòñÿ èñõîäíîé èíôîðìàöèåé èëè íîðìàòèâíû-

ìè êîýôôèöèåíòàìè ïåðâîãî òèïà äëÿ ñòàòè÷åñêîé îïòèìèçàöèîííîé ìîäåëè. Âåëè÷èíà
q
(u;ε)
j (ω; t) õàðàêòåðèçóåò ïðîôåññèîíàëüíûå è îðãàíèçàöèîííûå îñîáåííîñòè ìåäèöèíñêîãî
ó÷ðåæäåíèÿ ñ íîìåðîì j â îò÷åòíîì ãîäó t ïî âîññòàíîâëåíèþ çäîðîâüÿ áîëüíûõ.

4. Îãðàíè÷åíèå íà îáùåå êîëè÷åñòâî óìåðøèõ áîëüíûõ ïî ñåòè:

n∑
j=1

g
(u;ε)
j (ω; t)xj(t) 6 G

(u;ε)
j (ω; t), (7)

ãäå âåëè÷èíû g
(u;ε)
1 (ω; t), g

(u;ε)
2 (ω; t), . . . , g

(u;ε)
n (ω; t) òàêæå ÿâëÿþòñÿ èñõîäíîé èíôîðìàöè-

åé èëè íîðìàòèâíûìè êîýôôèöèåíòàìè âòîðîãî òèïà äëÿ ñòàòè÷åñêîé îïòèìèçàöèîííîé
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ìîäåëè. Âåëè÷èíà g
(u;ε)
j (ω; t) õàðàêòåðèçóåò ïðîôåññèîíàëüíûå è îðãàíèçàöèîííûå îñîáåí-

íîñòè ìåäèöèíñêîãî ó÷ðåæäåíèÿ ñ íîìåðîì j â îò÷åòíîì ãîäó t â êðèòè÷åñêèõ ñëó÷àÿõ
ñîñòîÿíèÿ áîëüíûõ.

5. Îãðàíè÷åíèå íà îáùåå êîëè÷åñòâî êîéêî-äíåé ïî ñåòè:

n∑
j=1

l
(u;ε)
j (ω; t)xj(t) 6 (

n∑
j=1

xj(t))max × 365, (8)

ãäå âåëè÷èíû l
(u;ε)
1 (ω; t), l

(u;ε)
2 (ω; t), . . . , l

(u;ε)
n (ω; t) ÿâëÿþòñÿ èñõîäíîé èíôîðìàöèåé èëè íîð-

ìàòèâíûìè êîýôôèöèåíòàìè òðåòüåãî òèïà äëÿ ñòàòè÷åñêîé îïòèìèçàöèîííîé ìîäåëè.
Âåëè÷èíà l

(u;ε)
j (ω; t) òàêæå õàðàêòåðèçóåò ïðîôåññèîíàëüíûå è îðãàíèçàöèîííûå ñâîéñòâà

çàãðóæåííîñòè ìåäèöèíñêîãî ó÷ðåæäåíèÿ ñ íîìåðîì j â îò÷åòíîì ãîäó t.
6. Åñëè ÷èñëî m îïðåäåëÿåò îáùåå êîëè÷åñòâî ñòàòåé çàòðàò êàæäîãî ìåäèöèíñêîãî

ó÷ðåæäåíèÿ, òî îãðàíè÷åíèÿ ïî ñòîèìîñòè êàæäîé ñòàòüè çàòðàò ñ íîìåðîì i â êàæäîì
îò÷åòíîì ãîäó âñåìè ìåäèöèíñêèìè ó÷ðåæäåíèÿìè ìîæíî çàïèñàòü â âèäå:

n∑
j=1

a
(u;ε)
j (ω; t)xj(t) 6 Ai,plan(t), i = 1, 2, . . . ,m. (9)

Â ñîîòíîøåíèè (9) âåëè÷èíà Ai,plan(t) îïðåäåëÿåò â îò÷åòíîì ãîäó ïëàíîâûå çàòðàòû
âñåõ ìåäèöèíñêèõ ó÷ðåæäåíèé ïî ñòàòüå ñ íîìåðîì i. Ïðè ôèêñèðîâàííûõ i = 1, 2, . . . ,m
è j = 1, 2, . . . , n âåëè÷èíà a

(u;ε)
i,j (ω; t) ÿâëÿåòñÿ èñõîäíîé èíôîðìàöèåé èëè íîðìàòèâ-

íûì êîýôôèöèåíòîì ÷åòâåðòîãî òèïà äëÿ ñòàòè÷åñêîé îïòèìèçàöèîííîé ìîäåëè. Âåëè-
÷èíà a

(u;ε)
i,j (ω; t) õàðàêòåðèçóåò ïðîôåññèîíàëüíûå è îðãàíèçàöèîííûå îñîáåííîñòè ôèíàí-

ñîâûõ çàòðàò ïî ñòàòüå ñ íîìåðîì i äëÿ áîëüíèöû ñ íîìåðîì j â îò÷åòíîì ãîäó t. Ïðè
ýòîì ñóììàðíûé îáúåì A

(ε)
m (ω; t) ôèíàíñîâûõ ðàñõîäîâ ïî âñåì ñòàòüÿì çàòðàò n ñå-

òè ìåäèöèíñêèõ ó÷ðåæäåíèé â îò÷åòíîì ãîäó t âû÷èñëÿåòñÿ ñ ïîìîùüþ ôîðìóëû âèäà
A

(ε)
m (ω; t) =

∑n
j=1 a

(u;ε)
m,j (ω; t)xj(t). Â ïðèâåäåííûõ âûøå îãðàíè÷åíèÿõ ñ èñïîëüçîâàíèåì

óïðàâëÿþùèõ ïåðåìåííûõ x1(t), x2(t), . . . , xn(t) è íîðìàòèâíûõ êîýôôèöèåíòîâ q
(u;ε)
j (ω; t),

g
(u;ε)
j (ω; t), l

(u;ε)
j (ω; t), a

(u;ε)
m,j (ω; t) ïðèâîäÿòñÿ ôîðìóëû äëÿ âû÷èñëåíèÿ îñíîâíûõ ïîêàçà-

òåëåé Q(ε)(ω; t), G(ε)(ω; t)), L(ε)(ω; t), A
(ε)
m (ω; t) ýôôåêòèâíîñòè ðàáîòû ñåòè ìåäèöèíñêèõ

ó÷ðåæäåíèé. Ñëåäîâàòåëüíî, ýòè ïîêàçàòåëè ìîæíî ïðèáëèæåííî íàéòè ñ ïîìîùüþ ñëå-
äóþùèõ ëèíåéíûõ ôóíêöèé:

Q(ε)(ω; t) ≈ q(ε)(ω;x1(t), x2(t), . . . , xn(t)) =
n∑

j=1

q
(u;ε)
j (ω; t)xj(t),

G(ε)(ω; t) ≈ g(ε)(ω;x1(t), x2(t), . . . , xn(t)) =
n∑

j=1

g
(u;ε)
j (ω; t)xj(t), (10)

L(ε)(ω; t) ≈ l(ε)(ω;x1(t), x2(t), . . . , xn(t)) =
n∑

j=1

l
(u;ε)
j (ω; t)xj(t),
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A(ε)
m (ω; t) ≈ a(ε)(ω;x1(t), x2(t), . . . , xn(t)) =

n∑
j=1

a
(u;ε)
m,j (ω; t)xj(t).

Òàêèì îáðàçîì ìîæíî ñ÷èòàòü, ÷òî äëÿ ñåòè èç n áîëüíèö ëèíåéíûå ôóíêöèè
q(ε)(ω;x1(t), x2(t), . . . , xn(t)), g(ε)(ω;x1(t), x2(t), . . . , xn(t)), l(ε)(ω;x1(t), x2(t), . . . , xn(t)) è
a(ε)(ω;x1(t), x2(t), . . . , xn(t)) îòâå÷àþò çà êîëè÷åñòâî ïðîëå÷åííûõ áîëüíûõ, çà êîëè÷å-
ñòâî óìåðøèõ áîëüíûõ, çà êîëè÷åñòâî êîéêî-äíåé è çà ñóììàðíûé îáúåì ôèíàíñîâûõ
çàòðàò ñîîòâåòñòâåííî. Äëÿ ñåìåéñòâà ëèíåéíûõ ôóíêöèé q(ε)(ω;x1(t), x2(t), . . . , xn(t)),
g(ε)(ω;x1(t), x2(t), . . . , xn(t)), l

(ε)(ω;x1(t), x2(t), . . . , xn(t)) è a
(ε)(ω;x1(t), x2(t), . . . , xn(t)) ìîæ-

íî ñòàâèòü è ðåøàòü ðàçëè÷íûå îïòèìèçàöèîííûå ìíîãîêðèòåðèàëüíûå çàäà÷è, êîòîðûå
çàâèñÿò îò ôèçè÷åñêîãî ñìûñëà öåëåâûõ ïîêàçàòåëåé. Íàïðèìåð, áóäåì íàõîäèòü òàêîå
ðàñïðåäåëåíèå x∗1(t), x

∗
2(t), . . . , x

∗
n(t) êîåê ïî ìåäèöèíñêèì ó÷ðåæäåíèÿì, äëÿ êîòîðîãî âû-

ïîëíÿåòñÿ õîòÿ áû îäíî èç ñëåäóþùèõ óñëîâèé îïòèìàëüíîñòè:

q(ε)(ω;x∗1(t), x
∗
2(t), . . . , x

∗
n(t)) =

= max
{
q(ε)(ω;x1(t), x2(t), . . . , xn(t)) : (x1(t), x2(t), . . . , xn(t)) ∈ X(n)(t)

}
,

g(ε)(ω;x∗1(t), x
∗
2(t), . . . , x

∗
n(t)) =

= min
{
g(ε)(ω;x1(t), x2(t), . . . , xn(t)) : (x1(t), x2(t), . . . , xn(t)) ∈ X(n)(t)

}
.

Æåëàòåëüíî íàéòè òàêîå ðàñïðåäåëåíèå x∗1(t), x
∗
2(t), . . . , x

∗
n(t) êîåê, êîòîðîå îáåñïå-

÷èâàåò çà îò÷åòíûé ãîä äëÿ âñåé ñåòè îòäåëåíèé ñåñòðèíñêîãî óõîäà ìàêñèìàëüíîå ÷èñ-
ëî ïðîëå÷åííûõ áîëüíûõ è ìèíèìàëüíîå êîëè÷åñòâî óìåðøèõ. Òàêîå ðàñïðåäåëåíèå êîåê
íàçîâåì îïòèìàëüíûì. Ïîñòðîåííàÿ ñòàòè÷åñêàÿ îïòèìèçàöèîííàÿ ìíîãîêðèòåðèàëüíàÿ
ìîäåëü ðàñïðåäåëåíèÿ ÷èñëà êîåê ïî ìåäèöèíñêèì ó÷ðåæäåíèÿì â êàæäîì ãîäó t îïðå-
äåëÿåòñÿ ñîîòíîøåíèÿìè (4�10) è óñëîâèÿìè îïòèìàëüíîñòè. Ýòè ñîîòíîøåíèÿ è óñëîâèÿ
ñîäåðæàò n óïðàâëÿþùèõ ïåðåìåííûõ x1(t), x2(t), . . . , xn(t) è â îáùåì ñëó÷àå íå áîëåå
(2n+m+ 5) ëèíåéíûõ íåçàâèñèìûõ îãðàíè÷åíèé.

2. Îïòèìèçàöèÿ ðàñïðåäåëåíèÿ êîåê. Èçâåñòíî, ÷òî îäíèì èç íàèáîëåå âàæíûõ
êðèòåðèåâ ôóíêöèîíèðîâàíèÿ ñåòè èç ìåäèöèíñêèõ ó÷ðåæäåíèé ÿâëÿåòñÿ êîëè÷åñòâî ïðî-
ëå÷åííûõ áîëüíûõ. Ðàññìîòðèì îäíîêðèòåðèàëüíóþ îïòèìèçàöèîííóþ ìîäåëü ðàñïðåäå-
ëåíèÿ ÷èñëà êîåê ïî ìåäèöèíñêèì ó÷ðåæäåíèÿì â êàæäîì îò÷åòíîì ãîäó t = 1, 2, . . . , k
ñ ó÷åòîì îøèáîê èçìåðåíèé ôàêòè÷åñêèõ ïîêàçàòåëåé. Äëÿ îïðåäåëåíèÿ è àíàëèçà îïòè-
ìàëüíûõ çíà÷åíèé x∗1(t), x

∗
2(t), . . . , x

∗
n(t) óïðàâëÿþùèõ ïåðåìåííûõ â îò÷åòíîì ãîäó òîëüêî

ïî óñëîâèþ ìàêñèìóìà ïðîëå÷åííûõ áîëüíûõ íåîáõîäèìî ïðè ôèêñèðîâàííûõ çíà÷åíèÿõ
ïàðàìåòðîâ ε è ω çíàòü èñõîäíóþ èíôîðìàöèþ â âèäå çíà÷åíèé âåëè÷èí

A
(u)
1,j (t), A

(u)
2,j (t), . . . , A

(u)
m,j(t), Q

(u)
j (t), G

(u)
j (t), L

(u)
j (t), A

(u;ε)
1,j (ω; t), A

(u;ε)
2,j (ω; t), . . . , A

(u;ε)
m,j (ω; t),

Q
(u;ε)
j (ω; t), G

(u;ε)
j (ω; t), L

(u;ε)
j (ω; t). Â ýòîì ñëó÷àå îäíîêðèòåðèàëüíàÿ îïòèìèçàöèîííàÿ ìî-

äåëü ðàñïðåäåëåíèÿ ÷èñëà êîåê ïî ìåäèöèíñêèì ó÷ðåæäåíèÿì â îò÷åòíîì ãîäó t îïðåäå-
ëÿåòñÿ ñîîòíîøåíèÿìè (4) � (9) è ðàâåíñòâîì:

q(ε)(ω;x∗1(t), x
∗
2(t), . . . , x

∗
n(t)) =

= max
{
q(ε)(ω;x1(t), x2(t), . . . , xn(t)) : (x1(t), x2(t), . . . , xn(t)) ∈ X(n)(t)

}
.

Ðàñ÷åò îïòèìàëüíûõ çíà÷åíèé x∗1(t), x
∗
2(t), . . . , x

∗
n(t) óïðàâëÿþùèõ ïåðåìåííûõ ïðîâî-

äèëñÿ ñ èñïîëüçîâàíèåì ïðîãðàììû Microsoft Excel íà îñíîâå äàííûõ [1] î ôóíêöèîíèðî-
âàíèè çà ïåðèîä ñ 2007 ïî 2015 ãîäû (t = 1, . . . , 9) ñåòè èç ïÿòè ìåäèöèíñêèõ ó÷ðåæäåíèé
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Òàáëèöà 1

Îïòèìèçàöèîííàÿ çàäà÷à íà ôàêòè÷åñêèõ äàííûõ

Áîëüíèöà � 34 � 24 � 14 � 11 � 37

x∗j (t) 93 10 53 38 42

aj(t) 223599,43 296975,85 376255,98 297359,12 394013,12
qj(t) 10,86 8,58 14,58 8,70 12,24
lj(t) 302,92 309,06 318,24 333,12 300,12
gj(t) 0,16 0,06 0,14 1,00 0,40

Òàáëèöà 2

Îïòèìèçàöèîííàÿ çàäà÷à íà ñãåíåðèðîâàííûõ äàííûõ ïðè ε = 0,01

Áîëüíèöà � 34 � 24 � 14 � 11 � 37

x∗j (t) 95 5 53 37 44

a
(u,ε)
j (ω, t) 223547,81 296907,30 376169,12 297290,47 393922,16

q
(u,ε)
j (ω, t) 10,86 8,58 14,58 8,70 12,24

l
(u,ε)
j (ω, t) 302,85 308,99 318,17 333,04 300,05

g
(u,ε)
j (ω, t) 0,16 0,06 0,14 1,00 0,40

Òàáëèöà 3

Îïòèìèçàöèîííàÿ çàäà÷à íà ñãåíåðèðîâàííûõ äàííûõ ïðè ε = 0,1

Áîëüíèöà � 34 � 24 � 14 � 11 � 37

x∗j (t) 88 9 50 36 41

a
(u,ε)
j (ω, t) 234787,11 311834,89 395081,75 312237,33 413727,36

q
(u,ε)
j (ω, t) 11,40 9,01 15,31 9,14 12,85

l
(u,ε)
j (ω, t) 318,08 324,52 334,16 349,79 315,14

g
(u,ε)
j (ω, t) 0,17 0,06 0,15 1,05 0,42

(j = 1, . . . , 5) Íèæíåãî Íîâãîðîäà. Ïðè ýòîì m = 25, n = 5 è k = 9. Ïðè ðàñ÷åòàõ
ôàêòè÷åñêîå ðàñïðåäåëåíèå êîåê äëÿ áîëüíèö çà êàæäûé ïåðèîä t îïðåäåëÿëîñü íàáîðîì
x
(u)
1 (t) = x

(u)
2 (t) = x

(u)
3 (t) = x

(u)
4 (t) = 50 è x

(u)
5 (t) = 25. Â êà÷åñòâå ïðèìåðà íèæå ïðèâåäå-

íî ðåøåíèå îïòèìèçàöèîííîé çàäà÷è ïî êðèòåðèþ ìàêñèìóìà ïðîëå÷åííûõ áîëüíûõ ïî
äàííûì çà 2015 ãîä.

Èç òàáë. 1 ñëåäóåò, ÷òî ïðè ôàêòè÷åñêèõ äàííûõ îïòèìàëüíûå çíà÷åíèÿ ðàâíû:
x∗1(t) = 93, x∗2(t) = 10, x∗3(t) = 53, x∗4(t) = 38, x∗5(t) = 42. Çíà÷åíèÿ, ïîëó÷åííûå â ðåçóëüòàòå
ïðèìåíåíèÿ ìåòîäà ãåíåðàöèè íîâîé ñòàòèñòèêè ïî íîðìàëüíîìó çàêîíó ïðè ε = 0,01 è
îäíîé ðåàëèçàöèè ω, ïðåäñòàâëåíû â òàáë. 2.

Èç òàáë. 2 âèäíî, ÷òî ïî íîâîé ñòàòèñòèêå îïòèìàëüíûå çíà÷åíèÿ èçìåíèëèñü, íî â
öåëîì íå ñóùåñòâåííî: x∗1(t) = 95, x∗2(t) = 5, x∗3(t) = 53, x∗4(t) = 37, x∗5(t) = 44. Çíà÷åíèÿ,
ïîëó÷åííûå â ðåçóëüòàòå ïðèìåíåíèÿ ìåòîäà ãåíåðàöèè íîâîé ñòàòèñòèêè ïî íîðìàëüíîìó
çàêîíó ïðè ε = 0,1 è îäíîé ðåàëèçàöèè ω ïðåäñòàâëåíû â òàáë. 3.
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Èç òàáë. 3 âèäíî, ÷òî îïòèìàëüíûå çíà÷åíèÿ, âû÷èñëåííûå ïî íîâîé ñòàòèñòèêå ïðè
ε = 0,1 èçìåíèëèñü ñóùåñòâåííåå, ÷åì â ïðåäûäóùåì ñëó÷àå (ïðè ε = 0,01): x∗1(t) =
88, x∗2(t) = 9, x∗3(t) = 50, x∗4(t) = 36, x∗5(t) = 41.

Çàêëþ÷åíèå. Ìîæíî ñäåëàòü âûâîä, ÷òî òî÷íîñòü èçìåðåíèÿ ε ñóùåñòâåííî âëèÿåò íà
ïîëó÷åííûå îïòèìàëüíûå çíà÷åíèÿ ðàñïðåäåëåíèÿ êîåê â ñåòè ìåäèöèíñêèõ ó÷ðåæäåíèé.
Ïðè÷åì, ñóäÿ ïî ïîëó÷åííûì äàííûì, ýòî âëèÿíèå íå ÿâëÿåòñÿ ëèíåéíûì. Íàïðèìåð,
åñëè ïðè ε = 0,01 (òàáë. 2) îïòèìàëüíîå ðàñïðåäåëåíèå êîåê îòëè÷àëîñü îò ïîëó÷åííîãî
ïî ôàêòè÷åñêèì äàííûì çà 2015, (òàáë. 1) ïî ÷åòûðåì áîëüíèöàì, à äëÿ îäíîé áîëüíèöû
èç ÷åòûðåõ (j = 2) íàáëþäàåìîå çíà÷åíèå îòëè÷àëîñü ñóùåñòâåííî: â äâà ðàçà. Òî ïðè
ε = 0,1 (òàáë. 3) çíà÷åíèÿ îïòèìàëüíîãî ðàñïðåäåëåíèÿ êîåê îòëè÷àëèñü îò ôàêòè÷åñêîãî
óæå ïî âñåì áîëüíèöàì ñåòè, íî òàêîé ñóùåñòâåííîé ðàçíèöû, êàê ïðè ε = 0,01 è j = 2,
íå íàáëþäàëîñü íè äëÿ îäíîé áîëüíèöû.
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1980 ãîäà â ã. Ãîðüêîì. Â 2002
çàêîí÷èëà ñ îòëè÷èåì Íèæåãî-
ðîäñêèé ãîñóäàðñòâåííûé óíè-
âåðñèòåò èì. Í. È. Ëîáà÷åâñêî-

ãî.
Â 2008 ãîäó ïðèñóæäåíà ó÷åíàÿ ñòåïåíü êàí-

äèäàòà ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, íàó÷íûé
ðóêîâîäèòåëü äèññåðòàöèè � Ôåäîòêèí Ìèõàèë
Àíäðååâè÷.

Ñ 2012 ãîäà è ïî íàñòîÿùåå âðåìÿ ðàáîòàåò
â Íèæåãîðîäñêîì ãîñóäàðñòâåííîì óíèâåðñèòå-
òå (ÍÍÃÓ) èì. Í.È. Ëîáà÷åâñêîãî. Îñóùåñòâ-
ëÿåò ïåäàãîãè÷åñêóþ äåÿòåëüíîñòü â Èíñòèòó-
òå èíôîðìàöèîííûõ òåõíîëîãèé ìàòåìàòèêè è
ìåõàíèêè (ÈÈÒÌÌ) è Èíñòèòóòå áèîëîãèè è
áèîìåäèöèíû (ÈÁÁÌ). ×èòàåò ëåêöèè ïî äèñ-
öèïëèíàì:

”
Òåîðèÿ âåðîÿòíîñòåé è ìàòåìàòè÷å-

ñêàÿ ñòàòèñòèêà“,
”
Ìàòåìàòè÷åñêàÿ ñòàòèñòè-

êà“,
”
Òåîðèÿ âåðîÿòíîñòåé“,

”
Ñèñòåìû ìàññî-

âîãî îáñëóæèâàíèÿ“,
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Òåîðèÿ óïðàâëÿþùèõ ñè-
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Â 2018 ãîäó Ïðîéäàêîâà Å.Â. áûëî ïðèñâî-

åíî ó÷åíîå çâàíèå äîöåíòà ïî ñïåöèàëüíîñòè
05.13.18

”
Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå, ÷èñ-

ëåííûå ìåòîäû è êîìïëåêñû ïðîãðàìì“.
Îáëàñòü íàó÷íûõ èíòåðåñîâ Ïðîéäàêî-

âîé Å.Â: ïîñòðîåíèå ìàòåìàòè÷åñêèõ ìîäåëåé
ñëîæíûõ ñèñòåì, èñïîëüçîâàíèå ìåòîäîâ òåî-
ðèè âåðîÿòíîñòåé, ìàòåìàòè÷åñêîé ñòàòèñòèêè
è èìèòàöèîííîãî ìîäåëèðîâàíèÿ äëÿ èññëåäî-
âàíèÿ ïîñòðîåííûõ ìîäåëåé è îïòèìèçàöèè ðå-
àëüíûõ ñèñòåì.

Èìååò áîëåå 30 ïóáëèêàöèé, â òîì ÷èñëå
ó÷åáíûõ èçäàíèé è íàó÷íûõ òðóäîâ. Ïîëó÷åíî
2 àâòîðñêèõ ñâèäåòåëüñòâà î ãîñóäàðñòâåííîé
ðåãèñòðàöèè ïðîãðàììû äëÿ ÝÂÌ. Ñ 2018 ãî-
äà Ïðîéäàêîâà Å.Â. ÿâëÿåòñÿ âåäóùèì èñïîë-
íèòåëåì ïî ãðàíòó Ðîññèéñêîãî ôîíäà ôóíäà-
ìåíòàëüíûõ èññëåäîâàíèé (ÐÔÔÈ) � 18-413-
520005.

Â íàñòîÿùåå âðåìÿ Å.Â. Ïðîéäàêîâà çàíè-
ìàåò äîëæíîñòü äîöåíòà êàôåäðû Ïðîãðàìì-
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Ìèõàèë Àíäðååâè÷ Ôå-

äîòêèí � òåë. (831) 432-1563,
e-mail: fma5@rambler.ru. Ðî-
äèëñÿ 1 ìàÿ 1941 ã. â äåðåâíå

Êèñåëåâêà Ëèïåöêîé îáëàñòè. Â 1963 ãîäó îêîí-
÷èë ìåõàíèêî-ìàòåìàòè÷åñêèé ôàêóëüòåò Ãîðü-
êîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà (ÃÃÓ)
èì. Í.È. Ëîáà÷åâñêîãî. Ñ 1963 ãîäà è ïî íàñòî-

ÿùåå âðåìÿ ðàáîòàåò â Íèæåãîðîäñêîì ãîñóäàð-
ñòâåííîì óíèâåðñèòåòå (ÍÍÃÓ) èì. Í.È. Ëîáà-
÷åâñêîãî. Â 1969 ã. çàùèòèë êàíäèäàòñêóþ äèñ-
ñåðòàöèþ ïî ñïåöèàëüíîñòè

”
Òåîðåòè÷åñêàÿ êè-

áåðíåòèêà“ â ÃÃÓ èì. Í.È. Ëîáà÷åâñêîãî. Â
1984 ãîäó çàùèòèë äîêòîðñêóþ äèññåðòàöèþ ïî
ñïåöèàëüíîñòè

”
Òåîðèÿ âåðîÿòíîñòåé è ìàòåìà-

òè÷åñêàÿ ñòàòèñòèêà“ â ÌÃÓ èì. Ì.Â. Ëîìî-
íîñîâà. Ïîëó÷èë çâàíèå ïðîôåññîðà. Â 1986 ãî-
äó íà ôàêóëüòåòå ÂÌÊ ñîçäàë îáùåóíèâåðñè-
òåòñêóþ êàôåäðó ïðèêëàäíîé òåîðèè âåðîÿòíî-
ñòåé è ÿâëÿëñÿ åå çàâåäóþùèì âïëîòü äî 2015
ãîäà. Ôåäîòêèí Ì.À. ñîçäàë è ðóêîâîäèë ëà-
áîðàòîðèåé � 6

”
Ìåòîäû òåîðèè âåðîÿòíîñòåé

è ìàòåìàòè÷åñêîé ñòàòèñòèêè“ â ÍÈÈ ÏÌÊ
ïðè ÍÍÃÓ è ôàêóëüòåòñêîé ëàáîðàòîðèåé

”
Âå-

ðîÿòíîñòíîå ìîäåëèðîâàíèå“ â ñîñòàâå íàó÷íî-
èññëåäîâàòåëüñêîé ÷àñòè ÍÍÃÓ. Ïî íàó÷íîé òå-
ìàòèêå êàôåäðû, ëàáîðàòîðèé è öåíòðà çàùè-
ùåíî 10 äîêòîðñêèõ è 40 êàíäèäàòñêèõ äèññåð-
òàöèè. Îáëàñòè íàó÷íûõ èíòåðåñîâ, â êîòîðûõ
ïîëó÷åíû îñíîâíûå ðåçóëüòàòû: 1) óïðàâëÿå-
ìûå ñëó÷àéíûå ïðîöåññû; 2) íåëîêàëüíîå îïè-
ñàíèå ìàðêèðîâàííûõ òî÷å÷íûõ ïðîöåññîâ; 3)
àëãîðèòìè÷åñêîå è àäàïòèâíîå óïðàâëåíèå êîí-
ôëèêòíûìè ïîòîêàìè òðåáîâàíèé â ñèñòåìàõ
îáñëóæèâàíèÿ ñ ïåðåìåííîé ñòðóêòóðîé; 4) êè-
áåðíåòè÷åñêèé ïîäõîä ê ïîñòðîåíèþ, àíàëèçó è
îïòèìèçàöèè âåðîÿòíîñòíûõ ìîäåëåé ýâîëþöè-
îííûõ ýêñïåðèìåíòîâ ñ óïðàâëåíèåì; 5) òåîðèÿ
ïðîñòðàíñòâåííûõ è âðåìåííûõ õàðàêòåðèñòèê
ñëó÷àéíûõ ïîòîêîâ; 6) îïòèìèçàöèÿ ïðèíÿòèÿ
ñòàòèñòè÷åñêèõ íåîäíîðîäíûõ ðåøåíèé; 7) ïî-
ñòðîåíèå, àíàëèç è îïòèìèçàöèÿ ìàòåìàòè÷å-
ñêîé ìîäåëè ôóíêöèîíèðîâàíèÿ ñåòè ìåäèöèí-
ñêèõ ó÷ðåæäåíèé ñ ó÷åòîì îøèáîê ðåçóëüòàòîâ
íàáëþäåíèé.

Íàèáîëåå èçâåñòíûå îïóáëèêîâàííûå èì
ó÷åáíèêè äëÿ ñòóäåíòîâ êëàññè÷åñêîãî óíèâåð-
ñèòåòñêîãî îáðàçîâàíèÿ, îáó÷àþùèõñÿ ïî íà-
ïðàâëåíèÿì

”
Ïðèêëàäíàÿ ìàòåìàòèêà è èí-

ôîðìàòèêà“ è
”
Ôóíäàìåíòàëüíàÿ èíôîðìàòè-

êà è èíôîðìàöèîííûå òåõíîëîãèè“: 1) Îñíî-
âû ïðèêëàäíîé òåîðèè âåðîÿòíîñòåé (Ì.: Âûñ-
øàÿ øêîëà, 2006, 368 ñ.), 2) Ìîäåëè â òåîðèè
âåðîÿòíîñòåé (Ì.: Íàóêà-Ôèçìàòëèò, 2012, 608
ñ.), 3) Ìåòîäû Ìîíòå-Êàðëî äëÿ ïàðàëëåëüíûõ
âû÷èñëåíèé (Ì.: Èçäàòåëüñòâî ÌÃÓ, 2013, 192
ñ.), 4) Ëåêöèè ïî àíàëèçó ñëó÷àéíûõ ÿâëåíèé
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(Ì.: Íàóêà-Ôèçìàòëèò, 2016, 462 ñ.); 6) Íåòðà-
äèöèîííûå ïðîáëåìû ìàòåìàòè÷åñêîãî ìîäåëè-
ðîâàíèÿ ýêñïåðèìåíòîâ (Ì.: Íàóêà-Ôèçìàòëèò,
2018, 424 ñ.).

Â íàñòîÿùåå âðåìÿ Ì.À. Ôåäîòêèí çàíèìà-
åò äîëæíîñòü ïðîôåññîðà è ðóêîâîäèòåëÿ íàó÷-
íîãî öåíòðà

”
Ïðèêëàäíàÿ òåîðèÿ âåðîÿòíîñòåé“

ÍÍÃÓ.
Mikhail Andreevich Fedotkin was born

on May 1, 1941 in the village of Kiselevka,
Lipetsk region. In 1963 he graduated from the
Faculty of Mechanics and Mathematics of the
Gorky State University (GSU) named after I.
N. I. Lobachevsky. From 1963 to the present,
he has been working at the Nizhny Novgorod
State University (NNSU) named after I. N. I.
Lobachevsky. In 1969 he defended his Ph.D.
thesis in the specialty

”
Theoretical Cybernetics“

at the GGU im. N. I. Lobachevsky. In 1984 he
defended his doctoral dissertation in the specialty

”
Probability theory and mathematical statistics“
at Moscow State University. M.V. Lomonosov.
Received the title of professor. In 1986, at the
Faculty of CMC, he created a university-wide
department of applied probability theory and was
its head until 2015. Fedotkin M.A. created and
directed laboratory No. 6

”
Methods of Probability

Theory and Mathematical Statistics“ at the
Research Institute of the PMC at UNN and the
Faculty Laboratory

”
Probabilistic Modeling“ as

part of the research part of the UNN. 10 doctoral

and 40 candidate dissertations were defended on
the scienti�c topics of the department, laboratories
and center.

Research interests of Fedotkin MA: 1)
controlled random processes; 2) a non-local
description of marked point processes; 3)
algorithmic and adaptive management of
con�icting �ows of claims in service systems with
variable structure; 4) a cybernetic approach to
the construction, analysis and optimization of
probabilistic models of evolutionary experiments
with control; 5) theory of spatial and temporal
characteristics of random streams; 6) optimization
of statistical inhomogeneous decision making;
7) construction, analysis and optimization of
a mathematical model of the functioning of
a network of medical institutions, taking into
account the errors of observation results.

The most famous textbooks published by
him for students of classical university education,
studying in the areas of

”
Applied Mathematics

and Informatics“ and
”
Fundamental Informatics

and Information Technologies“: 1) Fundamentals
of Applied Probability Theory 2 ) Models in
Probability Theory, 3) Monte Carlo Methods for
Parallel Computing, 4) Lectures on the analysis of
random phenomena ; 6) Non-traditional Problems
of Mathematical Modeling of Experiments.

Currently M.A. Fedotkin holds the position of
professor and head of the scienti�c center

”
Applied

Probability Theory“ of the UNN.
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