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Ðàññìîòðåí âîïðîñ ìîäåëèðîâàíèÿ ïðîôåññèîíàëüíîé ïñèõîôèçè-
îëîãè÷åñêîé ïðèãîäíîñòè, îáóñëîâëåííûé ó÷åòîì áîëüøîãî ÷èñëà êî-
ëè÷åñòâåííûõ è êà÷åñòâåííûõ ïàðàìåòðîâ ôóíêöèîíàëüíîãî ñîñòî-
ÿíèÿ ïðåòåíäåíòà ñ ïðèìåíåíèåì àïïàðàòà íå÷åòêîé ëîãèêè.
Ïðåäëîæåíî ïðîâåäåíèå äåôàçèôèêàöèè ðåçóëüòàòîâ ñ ïîìîùüþ ìî-
äèôèöèðîâàííîãî ìåòîäà Ñààòè

Ðîçãëÿíóòå ïèòàííÿ ìîäåëþâàííÿ ïðîôåñ³éíî¿ ïñèõîô³ç³îëîã³÷íî¿
ïðèäàòíîñò³, ÿêà îáóìîâëåíà îáë³êîì âåëèêîãî ÷èñëà ê³ëüê³ñíèõ òà
ÿê³ñíèõ ïàðàìåòð³â ôóíêö³îíàëüíîãî ñòàíó ïðåòåíäåíòà. Äîñë³äæåíî
ìîæëèâ³ñòü ïðîâåäåííÿ äåôàçèôèêàö³³ ðåçóëüòàò³â çà äîïîìîãîþ ìå-
òîäó Ñààò³

The problem of simulation of the professional psychophysiological fitness
fuzzy logic based caused by the registration of the big number of quantitative
and qualitative parametres of a functional status of the challenger is
considered. Possibility of holding defuzzification results by means of updated
method Saati is researched

Ïðîáëåìà ñîçäàíèÿ êîìïüþòåðèçîâàííûõ ñðåäñòâ ïðîôåññèî-
íàëüíîãî ïñèõîôèçèîëîãè÷åñêîãî îòáîðà ïðèîáðåòàåò âñå áîëüøåå
çíà÷åíèå, ïîñêîëüêó â íàñòîÿùåå âðåìÿ òåõíè÷åñêèé ïðîãðåññ
ïîðîäèë óñòîé÷èâóþ òåíäåíöèþ ê âîçíèêíîâåíèþ ÷ðåçâû÷àéíûõ
ñèòóàöèé ïî âèíå ÷åëîâå÷åñêîãî ôàêòîðà â ðàçëè÷íûõ ñôåðàõ

 Í. Â. Êóçíåöîâà, Í. Â. Íå÷èïîðóê, 2008
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äåÿòåëüíîñòè îáùåñòâà. Ïîýòîìó â Óêðàèíå áûëà ðàçðàáîòàíà íà-
öèîíàëüíàÿ ïðîãðàììà “Îá óëó÷øåíèè ñîñòîÿíèÿ áåçîïàñíîñòè,
ãèãèåíû òðóäà è ïðîèçâîäñòâåííîé ñðåäû íà 2001—2005 ãîäû”,
óòâåðæäåííàÿ Ïîñòàíîâëåíèåì Êàáèíåòà Ìèíèñòðîâ îò 10.10.2001 ã.
¹ 1320. Ýòîé ïðîãðàììîé ïðåäóñìîòðåíà “ðàçðàáîòêà è âíåäðå-
íèå â âåäóùèõ îòðàñëÿõ ïðîìûøëåííîñòè ñèñòåìû ïðîôåññèî-
íàëüíîãî ïñèõîôèçèîëîãè÷åñêîãî îòáîðà ñïåöèàëèñòîâ, çàíÿòûõ
íà ðàáîòàõ ñ ïîâûøåííûì óðîâíåì îïàñíîñòè”. Ïî çàêàçó
Ãîñíàäçîðîõðàíòðóäà â 2005 ãîäó Ãëàâíûì ó÷åáíî-ìåòîäè÷åñêèì
öåíòðîì ïñèõîôèçèîëîãè÷åñêîé ýêñïåðòèçû (ÃÓÌÖÏÝ) ðàçðà-
áîòàíà è âíåäðåíà “Åäèíàÿ ñèñòåìà ïðîôåññèîíàëüíîãî ïñèõî-
ôèçèîëîãè÷åñêîãî îòáîðà ñïåöèàëèñòîâ, çàíÿòûõ íà ðàáîòàõ ñ
âûñîêèì óðîâíåì òåõíîãåííîé îïàñíîñòè è ïîâûøåííûì ðèñ-
êîì”, â êîòîðîé ïåðå÷èñëåíû ïñèõîôèçèîëîãè÷åñêèå ïîêàçàòåëè
ïðè îïðåäåëåíèè ïðîôåññèîíàëüíîé ïðèãîäíîñòè.

Â ñëîæèâøåéñÿ ñèòóàöèè ñïåöèàëèñòó ïðè ïðîâåäåíèè ïðî-
ôåññèîíàëüíîãî ïñèõîôèçèîëîãè÷åñêîãî îòáîðà íåîáõîäèìî ïðå-
äîñòàâèòü óäîáíûé èíñòðóìåíòàðèé, êîòîðûé ñìîæåò ïîìî÷ü åìó
àâòîìàòèçèðîâàòü ïðîöåññ îïðåäåëåíèÿ ïðîôåññèîíàëüíîé ïðè-
ãîäíîñòè, òåì ñàìûì, ïîâûñèâ ñêîðîñòü è äîñòîâåðíîñòü âûäà-
âàåìîãî çàêëþ÷åíèÿ. Òàêèì ñðåäñòâîì ìîãóò áûòü ñîâðåìåííûå
àâòîìàòèçèðîâàííûå ñèñòåìû è ïðîãðåññèâíûå èíôîðìàöèîí-
íûå òåõíîëîãèè ñ ïðèìåíåíèåì àïïàðàòà íå÷åòêîé ëîãèêè, êî-
òîðûå ñóùåñòâåííî îáëåã÷èëè áû âûïîëíåíèå ýòîé çàäà÷è.

Ïî ñâîåé ñóòè çàäà÷à àâòîìàòèçèðîâàííîãî ïðîôåññèîíàëü-
íîãî îòáîðà ñîñòîèò â òîì, ÷òîáû êàæäîìó ñî÷åòàíèþ çíà÷å-
íèé ïàðàìåòðîâ ôóíêöèîíàëüíîãî ñîñòîÿíèÿ îðãàíèçìà, ïî-
ñòàâèòü â ñîîòâåòñòâèå îäíî èç ðåøåíèé ïðîôåññèîíàëüíîé
ïðèãîäíîñòè: )4,1.( =jg j .

Ïîñêîëüêó, ïî îïðåäåëåíèþ, ïðîôåññèîíàëüíûé ïñèõîôèçèî-
ëîãè÷åñêèé îòáîð — ýòî ïðèíÿòèå ðåøåíèÿ î ïðîôïðèãîäíîñòè
[1], òî äëÿ ðåøåíèÿ ïðîáëåìû ìîäåëèðîâàíèÿ ýòîãî ïðîöåññà öå-
ëåñîîáðàçíî îïðåäåëèòü ïðîôåññèîíàëüíóþ ïñèõîôèçèîëîãè÷åñêóþ
ïðèãîäíîñòü êàê ñîîòâåòñòâóþùèå òèïû ïðèãîäíîñòåé, êîòîðûå
ïîäëåæàò ðàñïîçíàâàíèþ:

g1 — ïðèãîäåí (çíà÷åíèÿ ïàðàìåòðîâ â íîðìå, ðåêîìåíäóåò-
ñÿ áåçîãîâîðî÷íî);

g2 — îòíîñèòåëüíî ïðèãîäåí (çíà÷åíèÿ ïàðàìåòðîâ âûøå
íîðìû, ðåêîìåíäóåòñÿ);
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g3 � ìàëî ïðèãîäåí (çíà÷åíèÿ ïàðàìåòðîâ íèæå íîðìû, ðåêî-
ìåíäóåòñÿ ñ ïðåäîñòåðåæåíèÿìè);

g4 � íå ïðèãîäåí (çíà÷åíèÿ ïàðàìåòðîâ çíà÷èòåëüíî íèæå
íîðìû).

Ïðè óñòàíîâëåíèè ïðîôåññèîíàëüíîé ïðèãîäíîñòè äëÿ êîíêðåò-
íîãî ïðåòåíäåíòà (ðàáîòíèêà ïî îáñëóæèâàíèþ äåéñòâóþùèõ ýëåê-
òðîóñòàíîâîê) ïðèìåì âî âíèìàíèå ñëåäóþùèå îñíîâíûå ïàðàìåò-
ðû ôóíêöèîíàëüíîãî ñîñòîÿíèÿ:

õ1 � âðåìÿ ñðàáàòûâàíèÿ íà ñëàáûå öâåòîâîé è çâóêîâîé
ñèãíàëû;

õ2 � âðåìÿ ñðàáàòûâàíèÿ íà ñèëüíûå öâåòîâîé è çâóêîâîé
ñèãíàëû;

õ3 � ñðåäíåå âðåìÿ ðàáîòû ñ òåñòàìè ïî ñêîðîñòè ïåðåêëþ÷åíèÿ
âíèìàíèÿ;

õ4 � ñðåäíåå âðåìÿ ðàáîòû ñ òåñòàìè ïî îïðåäåëåíèþ îáúåìà
âíèìàíèÿ;

õ5 � âðåìÿ âûïîëíåíèÿ çàäàíèÿ;
õ6 � êîëè÷åñòâî ïðàâèëüíûõ îòâåòîâ;
õ7 � êîëè÷åñòâî ïðàâèëüíûõ îòâåòîâ ïðè âîñïðîèçâåäåíèè

ðèñóíêîâ;
õ8 � êîëè÷åñòâî ïðàâèëüíûõ îòâåòîâ ïðè âîñïðîèçâåäåíèè

çâóêîâ;
õ9 � êîëè÷åñòâî áàëëîâ;
õ10 � ïîêàçàòåëü ýìîöèîíàëüíîñòè;
õ11 � âðåìÿ âûïîëíåíèÿ;
õ12 � êîëè÷åñòâî ïðàâèëüíûõ îòâåòîâ;
õ13 � ñêîðîñòü âûïîëíåíèÿ;
õ14 � âðåìÿ âûïîëíåíèÿ çàäàíèÿ;
õ15 � êîëè÷åñòâî îáùèõ äåéñòâèé;
õ16 � êîëè÷åñòâî íåâåðíûõ äåéñòâèé.
Ââåäåííûå âûøå ïàðàìåòðû õ1 � õ16, áóäåì ðàññìàòðèâàòü êàê

ëèíãâèñòè÷åñêèå ïåðåìåííûå [2] è, êðîìå ýòîãî, ââåäåì äîïîëíè-
òåëüíûå ëèíãâèñòè÷åñêèå ïåðåìåííûå ñëåäóþùåãî âèäà:

g � ïðîôïðèãîäíîñòü, êîòîðàÿ ñîîòâåòñòâóþò òèïàì g1 ÷  g4;
fd � ñåíñîìîòîðíàÿ ïðèãîäíîñòü (SMR � ñåíñîìîòîðíûå ðåàê-

öèè), çàâèñÿùàÿ îò ïàðàìåòðîâ õ1 � õ2;
fh � âíèìàòåëüíàÿ ïðèãîäíîñòü (ROV � ñêîðîñòü ïåðåêëþ÷å-

íèÿ è îáúåì âíèìàíèÿ), çàâèñÿùàÿ îò ïàðàìåòðîâ õ3 � õ4;
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fj � ñêîðîñòíàÿ ïðèãîäíîñòü (SPV � ñêîðîñòü ïåðåêëþ÷åíèÿ
âíèìàíèÿ), çàâèñÿùàÿ îò ïàðàìåòðîâ õ5 � õ6;

fq � ïàìÿòíàÿ ïðèãîäíîñòü (PZS � ïàìÿòü çðèòåëüíî-ñëóõî-
âàÿ), çàâèñÿùàÿ îò ïàðàìåòðîâ õ7 � õ8;

fs � ýìîöèîíàëüíàÿ ïðèãîäíîñòü (EST � ýìîöèîíàëüíàÿ ñòîé-
êîñòü è òðåâîæíîñòü), çàâèñÿùàÿ îò ïàðàìåòðîâ õ9 � õ10;

fy � óòîìëåííàÿ ïðèãîäíîñòü (U � óòîìëåíèå), çàâèñÿùàÿ îò
ïàðàìåòðîâ õ11 � õ13;

fz � õàëàòíàÿ ïðèãîäíîñòü (H � õàëàòíîñòü), çàâèñÿùàÿ îò
ïàðàìåòðîâ õ14 � õ16.

Â ñîîòâåòñòâèè ñî ñòðóêòóðîé ìîäåëè (ðèñ. 1), îïðåäåëèì òèïû
ïðîôåññèîíàëüíîé ïðèãîäíîñòè êàê: g1 � ïðèãîäåí (Ï), g2 � îòíîñè-
òåëüíî ïðèãîäåí (îÏ), g3 � ìàëîïðèãîäåí (ìÏ), g4 � íå ïðèãîäåí (íÏ).

Äëÿ îöåíêè çíà÷åíèé âñåõ ëèíãâèñòè÷åñêèõ ïåðåìåííûõ áóäåì
èñïîëüçîâàòü ñëåäóþùèå øêàëû êà÷åñòâåííûõ òåðìîâ:

äëÿ (SMR) øêàëà � ñèëüíàÿ, ñðåäíå-ñèëüíàÿ, ñðåäíÿÿ, ñëàáàÿ;
äëÿ (ROV) øêàëà � âûñîêàÿ, âûøå ñðåäíåé, ñðåäíÿÿ, íèçêàÿ;
äëÿ (SPV) øêàëà � íèçêàÿ, ñðåäíÿÿ, âûøå ñðåäíåãî, âûñîêàÿ;
äëÿ (PZU) øêàëà � îòëè÷íàÿ, õîðîøàÿ, óäîâëåòâîðèòåëüíàÿ, ñëàáàÿ;
äëÿ (EST) øêàëà � óìåðåííàÿ, ñðåäíÿÿ, ñðåäíåâûñîêàÿ, âûñîêàÿ;
äëÿ (U) øêàëà � ñëàáàÿ, ñðåäíÿÿ, âûøå ñðåäíåé, ñèëüíàÿ;
äëÿ (H) øêàëà � íèçêàÿ, ñðåäíÿÿ, âûøå ñðåäíåãî, âûñîêàÿ.
Åñëè ïðîàíàëèçèðîâàòü ïðèðîäó äàííûõ ëèíãâèñòè÷åñêèõ ïåðå-

ìåííûõ, òî ìîæíî ñäåëàòü âûâîä î òîì, ÷òî ÷àñòü ïàðàìåòðîâ
èìåþò äèñêðåòíûé õàðàêòåð (âðåìÿ ñðàáàòûâàíèÿ íà ñëàáûå öâå-
òîâîé è çâóêîâîé ñèãíàëû, êîëè÷åñòâî íåâåðíûõ äåéñòâèé è ò. ä.),
à ÷àñòü ïàðàìåòðîâ � íåïðåðûâíûé (óòîìëåíèå, õàëàòíîñòü è
ò. ä.), èõ çíà÷åíèÿ ìîæíî óêàçàòü ëèøü ïðèáëèæåííî. Ïðè òàêèõ
óñëîâèÿõ îñóùåñòâëåíèå ïðîôåññèîíàëüíîãî îòáîðà òàêæå ìîæåò
íîñèòü ëèøü ïðèáëèæåííûé (èëè íå÷åòêèé) õàðàêòåð. Ó÷èòûâàÿ
äàííîå îáñòîÿòåëüñòâî, ìîæíî ñäåëàòü âûâîä, ÷òî äëÿ ôîðìàëèçà-
öèè ïðîôåññèîíàëüíîé ïðèãîäíîñòè èññëåäóåìîãî îáúåêòà, èìååò
ñìûñë âîñïîëüçîâàòüñÿ íå÷åòêèìè áàçàìè çíàíèé.

Íå÷åòêèå áàçû çíàíèé [3] âîïëîùàþò â ñåáå îïèñàíèå ïðè÷èí-
íî-ñëåäñòâåííûõ ñâÿçåé ïðîôåññèîíàëüíîãî ïñèõîôèçèîëîãè÷åñêî-
ãî ñîñòîÿíèÿ ïðåòåíäåíòà è åãî ïðîôïðèãîäíîñòè íà åñòåñòâåííîì
ÿçûêå ñ ïðèìåíåíèåì òåîðèè íå÷åòêèõ ìíîæåñòâ è ëèíãâèñòè÷åñ-
êèõ ïåðåìåííûõ. Ôðàãìåíò áàçû çíàíèé ïðèâîäèòñÿ â òàáë. 1.
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¹
ïðàâèëà

Ïðàâèëî
Òèï

ïðîôïðèãîäíîñòè

1. 

If (ÑÌÐ is ñèëüíûå) and

(ÐÎÂ is âûñîêîå) and
(ÑÏÂ is âûøå ñðåäíåãî) and
(ÏÇÑ is îòëè÷íàÿ) and
(ÝÑÒ is óìåðåííàÿ òðåâîãà) and
(Ó is íèçêîå) and
(Õ is íèçêîå) then

(ïðèãîäíîñòü is g1)

2. 

If (ÑÌÐ is ñðåäíå-ñèëüíûå) and

(ÐÎÂ is âûñîêîå) and
(ÑÏÂ is âûøå ñðåäíåãî) and
(ÏÇÑ is îòëè÷íàÿ) and
(ÝÑÒ is óìåðåííàÿ òðåâîãà) and
(Ó is íèçêîå) and
(Õ is íèçêîå) then

 (ïðèãîäíîñòü is g2)

3. 

If (ÑÌÐ is ñðåäíå-ñèëüíûå) and

(ÐÎÂ is âûøå ñðåäíåãî) and
(ÑÏÂ is âûøå ñðåäíåãî) and
(ÏÇÑ is îòëè÷íàÿ) and
(ÝÑÒ is óìåðåííàÿ òðåâîãà) and
(Ó is íèçêîå) and
 (Õ is íèçêîå) then

 (ïðèãîäíîñòü is g2)

4. 

If (ÑÌÐ is ñðåäíå-ñèëüíûå) and

(ÐÎÂ is âûøå ñðåäíåãî) and
(ÑÏÂ is ñðåäíÿÿ) and
(ÏÇÑ is îòëè÷íàÿ) and
(ÝÑÒ is óìåðåííàÿ òðåâîãà) and
(Ó is íèçêîå) and
(Õ is íèçêîå) then

 (ïðèãîäíîñòü is g2)

Òàáëèöà 1
ÁÀÇÀ ÇÍÀÍÈÉ
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¹
ïðàâèëà

Ïðàâèëî
Òèï

ïðîôïðèãîäíîñòè

1. 

If (ÑÌÐ is ñðåäíå-ñèëüíûå) and

(ÐÎÂ is âûøå ñðåäíåãî) and
(ÑÏÂ is ñðåäíÿÿ) and
(ÏÇÑ is õîðîøàÿ) and
(ÝÑÒ is óìåðåííàÿ òðåâîãà) and
(Ó is íèçêîå) and
(Õ is íèçêîå) then

(ïðèãîäíîñòü is g2)

... ... ...

46.

If (ÑÌÐ is ñëàáàÿ) and

(ÐÎÂ is íèçêàÿ) and
(ÑÏÂ is âûñîêàÿ) and
(ÏÇÑ is ñëàáàÿ) and
(ÝÑÒ is âûñîêàÿ) and
(Ó is ñèëüíîå) and
(Õ is âûñîêàÿ) then

 (ïðèãîäíîñòü is g4)

Îêîí÷àíèå òàáë. 1

Ýòèì âûñêàçûâàíèÿì ñîîòâåòñòâóþò ëîãè÷åñêèå óðàâíåíèÿ,
ñâÿçûâàþùèå ôóíêöèè ïðèíàäëåæíîñòè µ(õi) âñåõ ïåðåìåííûõ.
Èñïîëüçóÿ òàáë. 1, çàïèøåì ñèñòåìó íå÷åòêèõ ëîãè÷åñêèõ óðàâíå-
íèé, ñâÿçûâàþùóþ ôóíêöèè ïðèíàäëåæíîñòè ïðîôåññèîíàëüíîé
ïðèãîäíîñòè µg

i(g) è âõîäíûå ïåðåìåííûå.
Ôðàãìåíò ñèñòåìû íå÷åòêèõ ëîãè÷åñêèõ óðàâíåíèé äëÿ áàçû

çíàíèé (òàáë. 1) èìååò ñëåäóþùèé âèä:

µg
1(g)=[µÏ(õ1) ∧ µÏ(õ2) ∧ µÏ(õ3) ∧ µÏ(õ4) ∧ µÏ(õ5) ∧ µÏ(õ6) ∧ µÏ(õ7)... ∧ µÏ(õ16)] ∨

[µÏ(õ1) ∧ µÏ(õ2) ∧ µÏ(õ3) ∧ µÏ(õ4) ∧ µÏ(õ5) ∧ µÏ(õ6) ∧ µÏ(õ7)... ∧ µîÏ(õ16)] ∨
[µÏ(õ1) ∧ µÏ(õ2) ∧ µÏ(õ3) ∧ µÏ(õ4) ∧ µÏ(õ5) ∧ µÏ(õ6) ∧ µîÏ(õ7)... ∧ µÏ(õ16)] ∨

...
[µîÏ(õ1) ∧ µÏ(õ2) ∧ µÏ(õ3) ∧ µÏ(õ4) ∧ µÏ(õ5) ∧ µÏ(õ6) ∧ µÏ(õ7)... ∧ µÏ(õ16)],

µg
2(g)=[µîÏ(õ1)∧µîÏ(õ2)∧µîÏ(õ3)∧µîÏ(õ4)∧µîÏ(õ5)∧µîÏ(õ6)∧µîÏ(õ7)... ∧µîÏ(õ16)∨

[µîÏ(õ1)∧µîÏ(õ2)∧µîÏ(õ3)∧µîÏ(õ4)∧µîÏõ5)∧µîÏ(õ6)∧µîÏ(õ7)... ∧µìÏ(õ16)∨
[µîÏ(õ1)∧ µîÏ(õ2)∧ µîÏ(õ3)∧ µîÏ(õ4)∧ µîÏ(õ5)∧ µîÏ(õ6)∧ µìÏ(õ7)... ∧ µìîÏ(õ16]∨

...
[µìÏ(õ1)∧µîÏ(õ2)∧µîÏ(õ3)∧µîÏ(õ4)∧µîÏ(õ5)∧µîÏ(õ6)∧µîÏ(õ7)... ∧µîÏ(õ16),  (1)
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µg
3(g)=[µìÏ(õ1)∧µìÏ(õ2)∧µìÏ(õ3)∧µìÏ(õ4)∧µìÏ(õ5)∧µìÏ(õ6)∧µìÏ(õ7)... ∧µìÏ(õ16)]∨

[µîÏ(õ1)∧µîÏ(õ2)∧µîÏ(õ3)∧µîÏ(õ4)∧µîÏ(õ5)∧µîÏ(õ6)∧µîÏ(õ7)... ∧µìÏ(õ16)]∨
[µîÏ(õ1)∧µîÏ(õ2)∧µîÏ(õ3)∧µîÏ(õ4)∧µîÏ(õ5)∧µîÏ(õ6)∧µìÏ(õ7)... ∧µìîÏ(õ16)]∨
...
[µíÏ(õ1) ∧ µÏ(õ2) ∧ µÏ(õ3) ∧ µÏ(õ4) ∧ µÏ(õ5) ∧ µÏ(õ6) ∧ µÏ(õ7)... ∧ µÏ(õ16)],

µg
4(g)=[µíÏ(õ1)∧µíÏ(õ2)∧µíÏ(õ3)∧µíÏ(õ4) ∧µíÏ(õ5)∧µíÏ(õ6)∧µíÏ(õ7)... ∧µíÏ(õ16)]∨

[µíÏ(õ1) ∧µíÏ(õ2) ∧µíÏ(õ3)∧ µíÏ(õ4)∧ µíÏ(õ5)∧ µíÏ(õ6) ∧µíÏ(õ7)... ∧ µìÏ(õ16)]∨
[µíÏ(õ1)∧µíÏ(õ2)∧µíÏ(õ3)∧µíÏ(õ4) ∧µíÏ(õ5)∧µíÏ(õ6)∧µìÏ(õ7)... ∧µììÏ(õ16)∨
...
[µìÏ(õ1) ∧ µíÏ(õ2) ∧ µíÏ(õ3) ∧ µíÏ(õ4) ∧ µíÏ(õ5) ∧ µíÏ(õ6) ∧ µíÏ(õ7).. ∧ µíÏ(õ16)].

Ðåøåíèå ñèñòåìû íå÷åòêèõ ëîãè÷åñêèõ óðàâíåíèé (1) è äåôà-
çèôèêàöèþ ðåçóëüòàòîâ ïðîâîäèì ñ ïîìîùüþ ìîäèôèöèðîâàííîãî
ìåòîäà Ñààòè [4]. Ïðåäëàãàåìûé ìåòîä èñïîëüçóåò ìàòðèöó ïàðíûõ
ñðàâíåíèé ýëåìåíòîâ óíèâåðñàëüíîãî ìíîæåñòâà. Íî â îòëè÷èå îò
ìåòîäà Ñààòè, íå òðåáóåò íàõîæäåíèÿ ñîáñòâåííîãî âåêòîðà ìàò-
ðèöû, ò. å. íåò íåîáõîäèìîñòè â òðóäî¸ìêîé ïðîöåäóðå ðåøåíèÿ
õàðàêòåðèñòè÷åñêèõ óðàâíåíèé. Ìåòîä îñíîâàí íà ðàñïðåäåëåíèè
ñòåïåíåé ïðèíàäëåæíîñòè ýëåìåíòîâ óíèâåðñàëüíîãî ìíîæåñòâà
ñîãëàñíî èõ ðàíãàì. Ïîä ðàíãîì ýëåìåíòà õi∈Õi ïîíèìàåòñÿ ÷èñëî
rg(õi), êîòîðîå õàðàêòåðèçóåò çíà÷èìîñòü ýòîãî ýëåìåíòà â ôîðìè-
ðîâàíèè ñâîéñòâà, êîòîðîå îïèñûâàåòñÿ íå÷¸òêèì òåðìîì G. ×åì
áîëüøèé ðàíã ýëåìåíòà, òåì áîëüøå ñòåïåíü ïðèíàäëåæíîñòè.
Ââåäåì îáîçíà÷åíèÿ: rg(õi)=rg, µg(õi)=µi, ni ,1= .

Òîãäà ïðàâèëî ðàñïðåäåëåíèÿ ñòåïåíåé ïðèíàäëåæíîñòè çàäà¸òñÿ
â âèäå ñîîòíîøåíèé:

                  
4

4

3

3

2

2

1

1

rrrr

µµµµ
=== .     (2)

Ïðè óñëîâèè íîðìèðîâàíèÿ:

                 1431 =+++ µµµµ 2 ,     (3)

ïîëó÷èì ñëåäóþùèå ôîðìóëû:
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1

32
1

1 1 1

1

31
2

2 2 2

1

31 2

1 ...

1 ...

...........

... 1

n

n

n
n n n

r rr

r r r

r rr

r r r

rr r

r r r

µ

µ

µ

−

−

−

 
= + + + + 
 


  = + + + +    


  = + + + +    

    (4)

Ïî îòíîñèòåëüíûì îöåíêàì ðàíãîâ ïîëó÷èì ÷åòûðå àíàëîãè÷-

íûå ìàòðèöû 1 4A A− :

                

32 4

1 1 1

32 4

1 1 1
1

32 4

1 1 1

32 4

1 1 1

1

1

1

1

rr r

r r r

rr r

r r r
A

rr r

r r r

rr r

r r r

 
 
 
 
 
 =
 
 
 
 
 
 

(5)

�

Ýòè ìàòðèöû îáëàäàþò ñâîéñòâàìè äèàãîíàëüíîñòè, ýëåìåíòû â
íèõ ñèììåòðè÷íû îòíîñèòåëüíî ãëàâíîé äèàãîíàëè, âçàèìîñâÿçàíû
è îíè òðàíçèòèâíû, ÷òî ïîçâîëÿåò ïðè èçâåñòíûõ ýëåìåíòàõ îäíîé
ñòðîêè ìàòðèö 1 4A A−  îïðåäåëèòü ýëåìåíòû âñåõ äðóãèõ ñòðîê.



149

ÏðåðîìàíòèçìÐîçä³ë 3. Áåçïåêà æèòòºä³ÿëüíîñò³

Ïîñêîëüêó ìàòðèöû (5) èíòåðïðåòèðóþòñÿ êàê ìàòðèöû ïàðíûõ
ñðàâíåíèé ðàíãîâ, òî äëÿ ýêñïåðòíûõ îöåíîê ýëåìåíòîâ ýòèõ
ìàòðèö èñïîëüçóåòñÿ 9-òè áàëëüíàÿ øêàëà Ñààòè.

Ñ ïîìîùüþ ïîëó÷åííûõ ôîðìóë (2�5) ýêñïåðòíûå çíàíèÿ î
ðàíãàõ ýëåìåíòîâ ïðåîáðàçóþòñÿ â ôóíêöèþ ïðèíàäëåæíîñòè äëÿ
êàæäîãî íå÷¸òêîãî òåðìà. Ýòî ãëàâíîå ïðåèìóùåñòâî ìåòîäà, â
êîòîðîì íå òðåáóåòñÿ ðåøåíèÿ õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ ñàìîé
ìàòðèöû. Òàêèì îáðàçîì îïðåäåëÿåòñÿ ÷åòêîå ÷èñëî gi, êîòîðîå
ñîîòâåòñòâóåò íå÷åòêîìó ìíîæåñòâó G, îïðåäåëÿþùååñÿ îäíèì èç
÷åòûðåõ òèïîâ ïðîôåññèîíàëüíîé ïñèõîôèçèîëîãè÷åñêîé ïðèãîä-
íîñòè. Èç ýòîãî ñëåäóåò, ÷òî ðàññìîòðåííûé ìåòîä ïîñòðîåíèÿ
ôóíêöèé ïðèíàäëåæíîñòè íå÷åòêèõ ìíîæåñòâ ÿâëÿþòñÿ îñíîâíûì
ýëåìåíòîì â ïðîöåññå ïðèíÿòèÿ ðåøåíèé î ïðîôïðèãîäíîñòè
ïðåòåíäåíòà. Êðîìå ýòîãî, ìîäèôèöèðîâàííûé ìåòîä Ñààòè ïîçâî-
ëÿåò óñïåøíî ãåíåðèðîâàòü ôóíêöèè ïðèíàäëåæíîñòè â ïðîöåññå
ôîðìàëèçàöèè ëèíãâèñòè÷åñêèõ âûñêàçûâàíèé.

Ïîëó÷åííàÿ òåîðåòè÷åñêàÿ ìîäåëü îïðåäåëåíèÿ ïðîôåññèîíàëü-
íîé ïñèõîôèçèîëîãè÷åñêîé ïðèãîäíîñòè ïðåòåíäåíòà ìîæåò áûòü
èñïîëüçîâàíà äëÿ ïðîôîòáîðà â ëþáîì âèäå ðàáîò ïðè óñëîâèè
íàñòðîéêè åå ñ ïðèìåíåíèåì ãåíåòè÷åñêîãî àëãîðèòìà è ñòàòèñòè-
÷åñêèõ äàííûõ ïðîôîòáîðà ýòîãî âèäà ðàáîò.

Ïðè íåîáõîäèìîñòè àäìèíèñòðàòèâíîãî âëèÿíèÿ íà ïðîöåññ
îïðåäåëåíèÿ ïðîôïðèãîäíîñòè, ìîãóò ââîäèòüñÿ äîïîëíèòåëüíûå
ïàðàìåòðû îòáîðà. Â ýòîì ñëó÷àå ïîëó÷åííàÿ ïðàêòè÷åñêàÿ ìîäåëü
ïðîôåññèîíàëüíîé ïñèõîôèçèîëîãè÷åñêîé ïðèãîäíîñòè äîïîëíè-
òåëüíî íàñòðàèâàåòñÿ ñ èñïîëüçîâàíèåì íåéðîñåòè.
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