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Ðàññìàòðèâàåòñÿ ìåòîäèêà îöåíêè ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ (ÏÔÑ) ëåòíîãî ýêèïàæà, êîñìîíàâòîâ,
ëåò÷èêîâ-èñïûòàòåëåé è äðóãèõ ñïåöèàëèñòîâ, ýêñïëóàòèðóþùèõ ëåòàòåëüíûå àïïàðàòû, âî âðåìÿ èñïîëíåíèÿ ñïå-
öèàëüíûõ îáÿçàííîñòåé, ñâÿçàííûõ ñ ïðèíÿòèåì ðåøåíèé. Ïðåäëàãàåòñÿ ê ðàññìîòðåíèþ ïîäõîä ñ ïðèìåíåíèåì
ìåòîäà ãàçîðàçðÿäíîé âèçóàëèçàöèè (ÃÐÂ) â ñîâîêóïíîñòè ñ ñèñòåìîé íå÷åòêîé ëîãèêè äëÿ ìîíèòîðèíãà ïñèõî-
ôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ. Ïîêàçàíû ïåðñïåêòèâû ìåòîäèêè ïðèìåíåíèÿ àâòîìàòèçèðîâàííîé ñèñòåìû îöåíêè
ÏÔÑ.

Êëþ÷åâûå ñëîâà: ïðîöåññû àâòîìàòèçàöèè, àâòîìàòèçèðîâàííàÿ ñèñòåìà óïðàâëåíèÿ, ìåòîä ÃÐÂ, íå÷åòêàÿ ëî-
ãèêà.

Ñ ðàçðàáîòêîé è ïîñòóïëåíèåì íà âîîðóæåíèå
âîçäóøíî-êîñìè÷åñêèõ ñèë Ðîññèè ñàìîëåòîâ è
âåðòîëåòîâ ïÿòîãî ïîêîëåíèÿ çíà÷èòåëüíî ïîâûñè-
ëèñü òðåáîâàíèÿ ê ïñèõîôèçèîëîãè÷åñêîìó ñîñòî-
ÿíèþ ëåòíîãî ñîñòàâà. Óñïåøíîå îñâîåíèå â ïîë-
íîì îáúåìå âîçìîæíîñòåé íîâîé àâèàöèîííîé òåõ-
íèêè ïðè îáåñïå÷åíèè íåîáõîäèìîãî óðîâíÿ áåçî-
ïàñíîñòè ïîëåòîâ è ñîõðàíåíèè ïðîôåññèîíàëüíî-
ãî çäîðîâüÿ ëåòíîãî ñîñòàâà ìîæåò áûòü äîñòèãíóòî
òîëüêî ïðè óñëîâèè âñåñòîðîííåãî ó÷åòà ÷åëîâå-
÷åñêîãî ôàêòîðà, ò.å. ïñèõîôèçèîëîãè÷åñêèõ âîç-
ìîæíîñòåé ëåò÷èêà âî âñåõ êîìïîíåíòàõ àâèàöè-
îííîé ñèñòåìû è, ïðåæäå âñåãî, ïðè ðàçðàáîòêå
ïåðñïåêòèâíûõ âîçäóøíûõ ñóäîâ [19].

Ïî óòâåðæäåíèÿì ïñèõîëîãîâ [12, 13, 17], ðàñ-
êðûòèå ñïîñîáíîñòåé ÷åëîâåêà ñòèìóëèðóåòñÿ â
òîì ÷èñëå è ÷åðåç åãî ïîòðåáíîñòè. Ðàçðàáîòàíî
áîëüøîå êîëè÷åñòâî ìîäåëåé [5—7], îïèñûâàþùèõ
ïîòðåáíîñòè ëþäåé. Îñîáåííî âàæíûì è èíòåðåñ-
íûì ÿâëÿåòñÿ ìîíèòîðèíã ñîñòîÿíèÿ ÷åëîâåêà ïðè
âûïîëíåíèè èì ñâîèõ ôóíêöèîíàëüíûõ îáÿçàííî-
ñòåé â óñëîâèÿõ áîëüøèõ ïñèõîýìîöèîíàëüíûõ íà-
ãðóçîê, îáóñëîâëåííûõ âûñîêîé îòâåòñòâåííîñòüþ
çà ïðèíÿòûå ðåøåíèÿ, íàïðÿæåííîñòüþ ðàáîòû,
íàðóøåíèåì ðåæèìà òðóäà è îòäûõà è äð. [11].

Âûïîëíÿåìàÿ â òàêèõ óñëîâèÿõ ðàáîòà îïåðà-
òîðà ËÀ âûçûâàåò íàðóùåíèå àäàïòàöèè. Ãëóáèíà,
äëèòåëüíîñòü è îáðàòèìîñòü òàêîãî íàðóøåíèÿ âî
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ìíîãîì îïðåäåëÿåòñÿ êîíñòèòóöèîííûìè õàðàêòå-
ðèñòèêàìè ÷åëîâåêà (ñîâîêóïíîñòüþ îïðåäåëåííûõ
ôèçè÷åñêèõ äàííûõ, äóõîâíûõ è äóøåâíûõ ïðî-
áëåì) è âëèÿåò íà äëèòåëüíîñòü è êà÷åñòâî åãî ïðî-
ôåññèîíàëüíîé äåÿòåëüíîñòè [16, 20, 21].

Ñóùåñòâóþò ñîâðåìåííûå ìåòîäèêè è àâòîìà-
òèçèðîâàííûå ñèñòåìû êîíòðîëÿ ðàáîòû ëåòàòåëü-
íûõ è êîñìè÷åñêèõ àïïàðàòîâ, êà÷åñòâà èõ êîìï-
ëåêòóþùèõ [8—10], îäíàêî êîíòðîëþ çà îñíîâíûì
ýëåìåíòîì óïðàâëåíèÿ, ÷åëîâåêîì, óäåëÿåòñÿ íå-
äîñòàòî÷íî âíèìàíèÿ.

Ñïîñîáíîñòü âûïîëíÿòü ñïåöèàëüíûå îáÿçàí-
íîñòè, áåçóñëîâíî, ìîæíî è íóæíî êîíòðîëèðî-
âàòü. Ìîíèòîðèíã ïñèõîôèçèîëîãè÷åñêîãî ñîñòî-
ÿíèÿ îïåðàòîðîâ ñèñòåì ñïåöèàëüíîãî íàçíà÷åíèÿ
(ÑÑÍ) ïîçâîëÿåò ïîâûñèòü ýôôåêòèâíîñòü ïðèíè-
ìàåìûõ èìè ðåøåíèé è ãîòîâíîñòü âûïîëíèòü
ïîñòàâëåííûå çàäà÷è.

Â ñâÿçè ñ ýòèì íàçðåëà íåîáõîäèìîñòü êîíòðî-
ëÿ îïåðàòîðîâ ÑÑÍ íà ýòàïå èõ ïîäãîòîâêè ê ïî-
ëåòàì è èñïûòàíèÿì, à òàêæå âî âðåìÿ âûïîëíå-
íèÿ ñïåöèàëüíûõ îáÿçàííîñòåé ñ èñïîëüçîâàíèåì
ñðåäñòâ àâòîìàòèçàöèè, äîñòîâåðíî îöåíèâàþùèõ
ñïîñîáíîñòü îïåðàòîðîâ ðåøàòü ïîñòàâëåííûå çà-
äà÷è.

Îäíàêî òàêîé êîíòðîëü íåâîçìîæåí, åñëè íåò
ìåòîäè÷åñêîãî àïïàðàòà è ñðåäñòâ îöåíêè ñïîñîá-
íîñòè îïåðàòîðîâ ÑÑÍ âûïîëíÿòü ñâîå ôóíêöèî-
íàëüíîå ïðåäíàçíà÷åíèå.

Ñóùåñòâóþùèå ìåòîäèêè îöåíêè ïîäãîòîâëåí-
íîñòè âîåííîñëóæàùèõ îñíîâàíû íà ðåçóëüòàòàõ
îöåíîê, äàâàåìûõ âûøåñòîÿùèìè äîëæíîñòíûìè
ëèöàìè ñâîèì ïîä÷èíåííûì [14, 15, 17]. Î÷åâèä-
íî, ÷òî ýòè îöåíêè íå îòðàæàþò îáúåêòèâíûå ïñè-
õîëîãè÷åñêèå êà÷åñòâà îöåíèâàåìûõ îïåðàòîðîâ
ÑÑÍ.

Â ïñèõîëîãèè ñóùåñòâóþò ìåòîäèêè îöåíêè
ïñèõîôèçèîëîãè÷åñêèõ êà÷åñòâ ÷åëîâåêà [1—4, 18],
÷àùå âñåãî îíè ïðèìåíÿþòñÿ äëÿ îïðåäåëåíèÿ
ëè÷íîñòíûõ êà÷åñòâ. Êðîìå òîãî, îöåíêà èíäèâè-
äóàëüíûõ êà÷åñòâåííûõ õàðàêòåðèñòèê äîëæíîñò-
íûõ ëèö íå ÿâëÿåòñÿ ñàìîöåëüþ — äëÿ íà÷àëüíè-
êà âàæíî èìåòü óâåðåííîñòü, ÷òî ïîä÷èíåííûå
äîëæíîñòíûå ëèöà ñïîñîáíû ðåøàòü êîíêðåòíûå
ôóíêöèîíàëüíûå çàäà÷è. Ïîýòîìó óïîìÿíóòûå ìå-
òîäèêè, õîòÿ è ñâÿçàíû ñ ïðîôåññèîíàëüíîé äåÿ-
òåëüíîñòüþ ëåò÷èêîâ, êîñìîíàâòîâ è äðóãèõ ïðåä-
ñòàâèòåëåé àýðîêîñìè÷åñêîãî êîìïëåêñà, íî íå
ïîäõîäÿò äëÿ îïðåäåëåíèÿ ÏÔÑ îïåðàòîðîâ ÑÑÍ.

Ïðåäñòàâëÿåòñÿ àêòóàëüíîé ðàçðàáîòêà ìåòîäè-
êè îöåíêè ñïîñîáíîñòè îïåðàòîðà ê âûïîëåíèþ
ñïåöèàëüíûõ îáÿçàííîñòåé íà îñíîâå îðãàíèçàöèè
ñèñòåìàòè÷åñêîãî êîíòðîëÿ ÏÔÑ â ïðîöåññå ïîä-
ãîòîâêè ê âûïîëíåíèþ ïîëåòîâ è èñïûòàíèé, à

òàêæå âî âðåìÿ âûïîëíåíèÿ ñïåöèàëüíûõ îáÿçàí-
íîñòåé ñ èñïîëüçîâàíèåì èíòåëëåêòóàëüíîé ñèñòå-
ìû îöåíêè, ðàáîòà êîòîðîé áàçèðóåòñÿ íà ñèñòå-
ìå ïîääåðæêè ïðèíÿòèÿ ðåøåíèé ñ íå÷åòêîé ëî-
ãèêîé. Ïðåäëàãàåìûé ïîäõîä äîëæåí ëå÷ü â îñíî-
âó ìîíèòîðèíãà ÏÔÑ îïåðàòîðà ÑÑÍ äëÿ îöåíêè
ñïîñîáíîñòè âûïîëíÿòü ïîñòàâëåííóþ çàäà÷ó â ëþ-
áûõ óñëîâèÿõ.

Ñèñòåìà ïîääåðæêè ïðèíÿòèÿ ðåøåíèé
(ÑÏÏÐ) ïî îöåíêå ñîñòîÿíèÿ îïåðàòîðà äîëæíà
îáåñïå÷èâàòü ìîíèòîðèíã è îöåíêó ïñèõîôèçèîëî-
ãè÷åñêîãî ñîñòîÿíèÿ. Çàêëþ÷åíèÿ, êîòîðûå ôîð-
ìèðóþòñÿ â ïðîöåññå îáðàáîòêè äàííûõ è ïåðåäà-
þòñÿ ëèöó, ïðèíèìàþùåìó ðåøåíèÿ, äîëæíû áûòü
ÿñíûìè è ïîíÿòíûìè. Çàêëþ÷åíèÿ ïðåäñòàâëÿþòñÿ
â âèäå ðåêîìåíäàöèé.

Ðàçðàáîòàííûé ïðîãðàììíî-àïïàðàòíûé êîì-
ïëåêñ (ÏÀÊ) íå òðåáóåò ñïåöèàëüíûõ çíàíèé. ÏÀÊ
ïðåäíàçíà÷åí äëÿ ýêñïðåññ-äèàãíîñòèêè ÏÔÑ îïå-
ðàòîðà â ðåæèìå ðåàëüíîãî âðåìåíè. Ïðè íåîáõî-
äèìîñòè ïî ðåçóëüòàòàì ýêñïðåññ-îáñëåäîâàíèÿ
îïåðàòîð ïðîõîäèò äîïîëíèòåëüíîå îáñëåäîâàíèå
ó ïñèõîëîãà, à íà÷àëüíèê ïîëó÷àåò èíôîðìàöèþ î
ÏÔÑ îïåðàòîðà è ðåêîìåíäàöèè ïî êîððåêòèðîâ-
êå åãî íàãðóçîê è ñîñòîÿíèÿ.

ÑÏÏÐ äîëæíà ðåøàòü äâå îñíîâíûå çàäà÷è:
1) ôîðìàëèçîâàííûé àíàëèç ðåçóëüòàòîâ äèàã-

íîñòè÷åñêèõ ìåòîäèê ñ ïðåäñòàâëåíèåì îáùåãî
çàêëþ÷åíèÿ î òåêóùåì ïñèõîôèçèîëîãè÷åñêîì ñî-
ñòîÿíèè îïåðàòîðà;

2) ìîíèòîðèíã ñîñòîÿíèÿ îïåðàòîðà ñ ñèñòåìîé
ïîääåðæêè ïðèíÿòèÿ ðåøåíèÿ î ïðîãíîçå ãîòîâíî-
ñòè îïåðàòîðà ñîâåðøàòü âûëåòû, óïðàâëÿòü ëåòà-
òåëüíûì àïïàðàòîì è ïðèíèìàòü ðåøåíèÿ.

Ïðåäñòàâëåííûé ïîäõîä ê àíàëèçó äàííûõ áûë
ðåàëèçîâàí ñ èñïîëüçîâàíèåì àëãîðèòìà, ïðåäñòàâ-
ëåííîãî íà ðèñ. 1.

Â íà÷àëå ðàáîòû ïðîãðàììíîãî îáåñïå÷åíèÿ
ïðîâîäèòñÿ ðåãèñòðàöèÿ íîâîãî îáñëåäóåìîãî èëè
çàãðóçêà «èíäèâèäóàëüíîé êàðòî÷êè îïåðàòîðà» èç
áàçû äàííûõ (ïðè ïîâòîðíûõ èññëåäîâàíèÿõ).
Ïðîâîäèòñÿ èçìåðåíèå íà  ÃÐÂ-êàìåðå. Ïîëó÷åí-
íûå äàííûå ðåãèñòðèðóþòñÿ, îáðàáàòûâàþòñÿ è
àíàëèçèðóþòñÿ. Â ðåçóëüòàòå èçìåðåíèÿ ïîëó÷àåì
íåîáõîäèìûå ïàðàìåòðû äëÿ îïðåäåëåíèÿ ÏÔÑ:
èíòåãðàëüíóþ ïëîùàäü (IS), èíòåãðàëüíóþ ýíòðî-
ïèþ (E) è êîýôôèöèåíò àêòèâàöèè (KA), çàòåì
ðàçðàáîòàííàÿ ÑÏÏÐ ôîðìèðóåò çàêëþ÷åíèå è ðå-
êîìåíäàöèè ïî ñîñòîÿíèþ îïåðàòîðà è åãî ãîòîâ-
íîñòè ê âûïîëíåíèþ ñïåöèàëüíûõ îáÿçàííîñòåé.

Àëãîðèòì ïðîâåäåíèÿ îáñëåäîâàíèé ïî îöåí-
êå ÏÔÑ îïåðàòîðà, ïðåäñòàâëåíûé íà ðèñ. 2, ðåà-
ëèçîâàí â âèäå ïðîãðàììíîãî îáåñïå÷åíèÿ, ðàçðà-
áîòàííîãî â ïðîãðàììíîé ñðåäå Matlab.
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Äëÿ áîëåå òî÷íîé îöåíêè ñîñòîÿíèÿ è ñîçäàíèÿ
öåëîñòíîãî îáðàçà ñèñòåìû íåîáõîäèìî èñïîëüçî-
âàòü â ÑÏÏÐ íå÷åòêóþ ëîãèêó, òàê êàê äèàïàçîí
ïðèìåíåíèÿ òàêèõ ñèñòåì íà ïðàêòèêå øèðîê — îò
ïðîìûøëåííûõ ñèñòåì óïðàâëåíèÿ äî ñèñòåì ïî-
ñòàíîâêè äèàãíîçà è áåçîïàñíîñòè êîìïüþòåðíûõ
ñèñòåì. Â îòëè÷èå îò ïðîñòûõ ýëåêòðîííûõ ñèñòåì
óïðàâëåíèÿ ïðèìåíåíèå ñèñòåì íå÷åòêîé ëîãèêè
(ÑÍË) íàèáîëåå ýôôåêòèâíî â ñëîæíûõ, òðóäíî
ôîðìàëèçóåìûõ è ïëîõî ñòðóêòóðèðîâàííûõ ïðî-
öåññàõ, êîòîðûå ìîãóò óïðàâëÿòüñÿ êâàëèôèöèðî-
âàííûìè îïåðàòîðàìè áåç èñïîëüçîâàíèÿ ñïåöè-
ôè÷åñêèõ çíàíèé, ëåæàùèõ â îñíîâå äèíàìèêè
ôóíêöèîíèðîâàíèÿ ýòèõ ïðîöåññîâ.

Â ÑÍË ôîðìèðóþòñÿ ôóíêöèè ïðèíàäëåæíî-
ñòè è áàçà ïðàâèë, êîòîðûå â ñîâîêóïíîñòè âûäà-
þò ëîãè÷åñêèå âûâîäû î ñîñòîÿíèè ÏÔÑ îïåðà-
òîðà. Äëÿ ýòîãî ïðîâîäèòñÿ ôîðìàëèçàöèÿ ïàðà-
ìåòðîâ, ïîëó÷åííûõ â ðåçóëüòàòå îáðàáîòêè ñíèì-
êîâ ÃÐÂ-êàìåðû.

Èíòåðïðåòàöèÿ ôîðìàëèçîâàííûõ ðåçóëüòàòîâ
ïî çíà÷åíèþ ïàðàìåòðîâ ïðèâîäèòñÿ â òàáëèöå.

Ôîðìàëèçàöèÿ ïðîõîäèò ñëåäóþùèì îáðàçîì:
Èíòåãðàëüíàÿ ïëîùàäü:

( )
( )
1 2 1

2 1 2

2 3

3 3 2

3 2 4

, then 2

,then 1

, then 0

,then 1

, then 2

if A JS A a IJS

if A a JS A IJS

if A JS A IJS

if A JS A a IJS

if A a JS A IJS

£ < - +D = -

- +D £ < - = -

- £ < =

£ < + D =

+ D £ £ =

Èíòåãðàëüíàÿ ýíòðîïèÿ:

1 2 2

2 2 2

2 3

3 3 1

3 1 4

, then 2

,then 1

,then 0

,then 1

,then 2

if B E B b IE

if B b E B IE

if B E B IE

if B E B b IE

if B b E B IE

£ < -D = -

-D £ < = -

£ < =

£ < + D =

+ D £ £ =

Êîýôôèöèåíò àêòèâàöèè:

1 2 2

2 2 2

2 3

3 3 1

3 1 4

, then 2

,then 1

,then 0

,then 1

,then 2

if C KA C c IKA

if C c KA C IKA

if C KA C IKA

if C KA C c IKA

if C c KA C IKA

£ < -D = -

-D £ < = -

£ < =

£ < + D =

+ D £ £ =

Ïðåäñòàâëåííûé àëãîðèòì ïîçâîëÿåò ðåàëèçî-
âàòü ìåòîäèêó ðàáîòû àâòîìàòèçèðîâàííîé ñèñòå-
ìû îïîâåùåíèÿ (ÀÑÎ) ïñèõîôèçèîëîãè÷åñêîãî ñî-
ñòîÿíèÿ îïåðàòîðîâ ÑÑÍ, â ðåæèìå ðåàëüíîãî âðå-
ìåíè ïðîâîäèòü îöåíêó è ìîíèòîðèíã èõ ÏÔÑ, ðå-
êîìåíäàöèè ðóêîâîäñòâó ïî êîððåêòèðîâêå ÏÔÑ,
íå óäîâëåòâîðÿþùåãî òðåáîâàíèÿì äëÿ âûïîëíå-
íèÿ ñïåöèàëüíûõ îáÿçàííîñòåé.

ÏÔÑ Çàêëþ÷åíèå 

PPhS = -2 
Îïåðàòîð íàõîäèòñÿ â äåïðåññèâíîì ñîñòîÿíèè, âûçâàííîì óïîòðåáëåíèåì ñåäàòèâíûõ ïðåïàðàòîâ 
èëè íàðêîòè÷åñêèõ ñðåäñòâ, ïðîáëåìàìè â ëè÷íîé è ñåìåéíîé æèçíè. Âûïîëíåíèå ñëóæåáíûõ 
îáÿçàííîñòåé íå öåëåñîîáðàçíî 

PPhS = -1
Ñîñòîÿíèå îïåðàòîðà õàðàêòåðèçóåòñÿ óñòàëîñòüþ, êîòîðàÿ ìîæåò áûòü âûçâàíà ñëèøêîì ïëîòíûì 
çàäåéñòâîâàíèåì íà ñëóæáå, íåçíà÷èòåëüíûìè ïðîáëåìàìè â ëè÷íîé è ñåìåéíîé æèçíè. 
Âûïîëíåíèå ñëóæåáíûõ îáÿçàííîñòåé âîçìîæíî, ðåêîìåíäóåòñÿ îáùåíèå ñî ñïåöèàëèñòàìè 

PPhS = 0 Ñîñòîÿíèå îïåðàòîðà íîðìàëüíîå è ñòàáèëüíîå. Âûïîëíåíèå ñëóæåáíûõ îáÿçàííîñòåé âîçìîæíî 

PPhS = 1 

Îïåðàòîð íàõîäèòñÿ â ñîñòîÿíèè ïñèõîôèçèîëîãè÷åñêîé àêòèâíîñòè, ÷òî ìîæåò áûòü âûçâàíî 
íåçíà÷èòåëüíûìè âíóòðåííèìè ïåðåæèâàíèÿìè, ñâÿçàííûìè ñ ïðîáëåìàìè íà ñëóæáå, íåóäà÷àìè â 
ëè÷íûõ äåëàõ èëè óïîòðåáëåíèåì ìåäèöèíñêèõ ïðåïàðàòîâ. Âûïîëíåíèå ñëóæåáíûõ îáÿçàííîñòåé 
âîçìîæíî. Ðåêîìåíäóåòñÿ îáðàùåíèå ê ñïåöèàëèñòàì íóæíîãî ïðîôèëÿ 

PPhS = 2 
Îïåðàòîð íàõîäèòñÿ â ñîñòîÿíèè ñòðåññà è ïñèõè÷åñêîé ïåðåãðóçêè, ÷òî ìîæåò áûòü ñëåäñòâèåì 
óïîòðåáëåíèÿ íàðêîòè÷åñêèõ ñðåäñòâ, áîëüøîãî êîëè÷åñòâà ïðîáëåì. Âûïîëíåíèå ñëóæåáíûõ 
îáÿçàííîñòåé íåâîçìîæíî 
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Ìåòîäèêà ðàáîòû ÀÑÎ ïðåäñòàâëåíà íà ðèñ. 2.
Ñïåöèàëèñò ïðîâîäèò ñúåìêó ïàëüöåâ ðóê îïåðà-
òîðà è çàãðóæàåò èõ â ïðîãðàììó äëÿ ïîëó÷åíèÿ âû-
øåîïèñàííûõ ïðàìåòðîâ, êîòîðûå âïîñëåäñòâèè
ïðèìåíÿþòñÿ â ðàçðàáîòàííîì ïðîãðàììíîì îáåñ-
ïå÷åíèè ñ ÑÍË. Ðåàëèçàöèÿ ïðîâîäèòñÿ ñ ïðèìå-
íåíèåì àëãîðèòìà Ìàìäàíè äëÿ ïîëó÷åíèÿ ëîãè-
÷åñêèõ âûâîäîâ î  ÏÔÑ ëåòíûõ ýêèïàæåé è êîñ-
ìîíàâòîâ.

Äëÿ ýòîãî ïðîâîäèòñÿ àíàëèç, íà îñíîâàíèè
êîòîðîãî íà ìíîæåñòâå âîçìîæíûõ êîëè÷åñòâåí-
íûõ çíà÷åíèé xij êðèòåðèåâ Kj ñòðîèòñÿ ñèñòåìà
êà÷åñòâåííûõ îöåíîê äàííûõ çíà÷åíèé, ò.å. çíà÷å-
íèé yij ëèíãâèñòè÷åñêîé ïåðåìåííîé (êðèòåðèÿ) Kj
èç çàäàííîãî òåðì-ìíîæåñòâà T(Kj) âñåõ âîçìîæ-
íûõ êà÷åñòâåííûõ îöåíîê. Òåì ñàìûì çàäàåòñÿ

ôóíêöèÿ ïðèíàäëåæíîñòè μ ( )A y   êîëè÷åñòâåííîé

îöåíêè ê å¸ êà÷åñòâåííîé èíòåðïðåòàöèè. (Íà
ðèñ. 3 ïðåäñòàâëåíû ôóíêöèè ïðèíàäëåæíîñòè äëÿ
êðèòåðèåâ ýôôåêòèâíîñòè îöåíêè ÏÔÑ îïåðàòî-
ðîâ.)

Çàòåì ôîðìèðóåòñÿ áàçà ïðàâèë ïðåîáðàçîâà-
íèÿ êà÷åñòâåííûõ îöåíîê yij êðèòåðèåâ Kj â âûõîä-
íóþ ïåðåìåííóþ zp, êîòîðàÿ õàðàêòåðèçóåò êà÷å-
ñòâî îöåíèâàåìîé àëüòåðíàòèâû. Îáùèé âèä ïðà-

âèë: åñëè Λ( )V  (Kj åñòü yij), òî Zp åñòü zk. Èñïîëü-

çóÿ ñèñòåìó ëîãè÷åñêîãî âûâîäà, ìîæíî ïî âõîä-
íûì êîëè÷åñòâåííûì ïåðåìåííûì ïîëó÷èòü îöåí-
êó ÏÔÑ îïåðàòîðà.

Ïðèìåð âûïîëíåíèÿ j-ãî ëîãè÷åñêîãî ïðàâèëà
— îöåíêà ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ «Óñ-
òàëîñòü» (ðèñ. 4).

Òàêèì îáðàçîì, ñôîðìèðîâàííûå ïðàâèëà äëÿ
ðåàëèçàöèè ñèñòåìû óïðàâëåíèÿ íå÷åòêîé ëîãèêîé
ïîçâîëÿþò ïîëó÷àòü êà÷åñòâåííûå îöåíêè ÏÔÑ
îïåðàòîðà è ïðèìåíÿòü ÑÍË â àâòîìàòèçèðîâàí-
íîé ñèñòåìå îöåíêè ÏÔÑ íà áàçå ñèñòåìû ïîääåð-
æêè ïðèíÿòèÿ ðåøåíèé.

Âûâîäû

Ïðåäëîæåííàÿ ìåòîäèêà îöåíêè ïñèõîôèçèî-
ëîãè÷åñêîãî ñîñòîÿíèÿ îïåðàòîðîâ ïîçâîëèò óâå-
ëè÷èòü ýôôåêòèâíîñòü ýêñïëóàòàöèè ëåòàòåëüíûõ
àïïàðàòîâ è íàçåìíûõ êîìïëåêñîâ, îïòèìèçèðî-
âàòü ïðîöåññ óïðàâëåíèÿ ñïåöèàëèñòàìè àýðîêîìè-
÷åñêîãî êîìïëåêñà, îáåñïå÷èòü èõ áåçîïàñíîñòü è
áåçîïàñíîñòü ëþäåé, íàõîäÿùèõñÿ â äàííîì êîí-
òóðå óïðàâëåíèÿ.
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Abstract

The article deals with assessing techniques for
psychophysiological state (PPhS) of a flight crew,
cosmonauts, test pilots and other representatives of the
aerospace industry. An approach, involving gas
discharge visualization method in conjunction with
fuzzy logic system for psychophysiological state
monitoring is being offered for consideration.
Prospectives of automation system for
psychophysiological state assessment techniques
implementation in the interests of aerospace comples
are demonstrated.

The purpose of the work consists in demonstrating
the increase of the PPhS assessment quality of special
purpose systems operators of the aerospace industry.
Special purpose systems operators are both civil and
military aviation flight crew, cosmonauts, test pilots,
and specialists dealing with robotic systems.

This work novelty lies in the intelligent tools
application for operators’ PPhS determining. The
interest to this method application is caused by the fact
that human ability to perform professional duties is
characterized by his psychophysiological state.
Psychophysiological state monitoring of operators of
special purpose systems (SPS) of aerospace industry
allows increasing efficiency of their decisions and raise
their readiness to perform special duties. Eventually,
the ability to perform special duties unconditionally
may and must be controlled and monitored to enhance
readiness to perform the assigned task during the
periods of flying vehicles flights and testing.

In this respect, the necessity for performing control
of SPS operators of aerospace industry at the stage of
their preparation for flights and tests performing, as
well as during special assignments performing with
automation tools application is imminent. It would
allow assess with certain fidelity their readiness to
perform the assigned tasks during flights and tests, and
point out to particular official the necessity to pay
attention to this or that pilot, cosmonaut or technician.
However, such control implementation is not possible
without methodological tools and means for assessing

ASSESSMENT TECHNIQUES FOR PSYCHOPHYSIOLOGICAL STATE
OF SPECIAL PURPOSE SYSTEMS OPERATORS

Volkov S.S.

Military Academy of Strategic Rocket Troops named after Peter the Great,
SRTMA, 8, Karbysheva str., Balashikha, Moscow region, 143900, Russia

e-mail: blockfm@yandex.ru

flight crews, cosmonauts and other aerospace industry
prepresentatives fitness for their functional assignment.

As the result of the studies, an algorithm of the
decision-making support system with fuzzy logic system
for automated assesment system of PPhS operators was
developed.The fuzzy logic system operation is based on
the Mamdani algorithm.

The PPhS assessment techniques implementation,
described in the article, in the aerospace industry will
allow monitoring the health of the flight crew,
cosmonauts, test pilots and operators of robotic
systems, as well as reducing the risk of injury and
mortality factor while equipment operation.

Keywords: àutomation processes, automated
control system, gas-discharge visualization method,
fuzzy logic.
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