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Ñòàòüÿ ïîñâÿùåíà ïðèìåíåíèþ ìåòîäà ìíîãîìåðíîé êëàññèôèêàöèè – îáîáùåííîãî äèñêðèìèíàíò
íîãî àíàëèçà äëÿ êëàññèôèêàöèè âóçîâ Ïðèâîëæñêîãî ôåäåðàëüíîãî îêðóãà ïî óðîâíþ ýôôåêòèâíîñòè. 
Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ñèñòåìà âûñøåãî îáðàçîâàíèÿ. Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ 
âîçìîæíîñòü êëàññèôèêàöèè âóçîâ ïî ýôôåêòèâíîñòè è ðåçóëüòàòèâíîñòè äåÿòåëüíîñòè.  Öåëü èññëå
äîâàíèÿ çàêëþ÷àåòñÿ â îïðåäåëåíèè ðåàëüíîãî ïîëîæåíèÿ è ïîçèöèé â ðåãèîíå 90 âóçîâ Ïðèâîëæñêîãî 
ôåäåðàëüíîãî îêðóãà ïî òðåì óðîâíÿì ýôôåêòèâíîñòè: âûñîêèé, ñðåäíèé, íèçêèé. Â êà÷åñòâå ìåòîäîâ 
èññëåäîâàíèÿ èñïîëüçîâàëñÿ äèñêðèìèíàíòíûé àíàëèç. Ïðè äèñêðèìèíàíòíîì àíàëèçå ñîçäàåòñÿ ïðî
ãíîñòè÷åñêàÿ ìîäåëü (ôîðìèðîâàíèå ôóíêöèé êëàññèôèêàöèè), ÷òî ïîçâîëÿåò ïðîâåñòè êëàññèôèêà
öèþ äðóãèõ âóçîâ ïî âûáðàííîé ñèñòåìå ïîêàçàòåëåé äëÿ ïðîâåðêè âîçìîæíîãî îòíåñåíèÿ èõ ê îäíîé èç 
ãðóïï ïî óðîâíþ ýôôåêòèâíîñòè: âûñîêèé, ñðåäíèé, íèçêèé. Äëÿ êëàññèôèêàöèè â êà÷åñòâå çàâèñèìîé 
ïåðåìåííîé îïðåäåëåíà ïåðåìåííàÿ «Ýêñïåðòíàÿ îöåíêà», êàòåãîðèàëüíûå ïðåäèêòîðû: «Òèï âóçà», «Àê
êðåäèòàöèÿ», «Îáùåæèòèå», íåïðåðûâíûå ïðåäèêòîðû (ýòî ÷èñëåííûå ïåðåìåííûå «Êîëè÷åñòâî îáó÷àþ
ùèõñÿ», «Ñðåäíèé áàëë ÅÃÝ», «Êîëè÷åñòâî íàïðàâëåíèé ïîäãîòîâêè» è «×èñëî ïóáëèêàöèé ÐÈÍÖ»). Òàêèì 
îáðàçîì, ïî ðåçóëüòàòàì ïðîâåäåííîãî àíàëèçà ïîñòðîåíà àâòîìàòè÷åñêàÿ êëàññèôèêàöèÿ, ïîçâîëÿþ
ùàÿ â äàëüíåéøåì èñïîëüçîâàòü åå äëÿ áîëåå òî÷íîãî îïðåäåëåíèÿ êëàññà òîãî èëè èíîãî âóçà áåç îá
ðàùåíèÿ ê ýêñïåðòàì. Äëÿ ïîâûøåíèÿ òî÷íîñòè êëàññèôèêàöèè óñòàíîâëåíû íàáëþäåíèÿ, êîòîðûå áûëè 
êëàññèôèöèðîâàíû íåïðàâèëüíî è èñïðàâëåíû ñîîòâåòñòâóþùèå ýêñïåðòíûå îöåíêè. Äëÿ ýòîãî ïðîàíà
ëèçèðîâàíû çíà÷åíèÿ êâàäðàòîâ ðàññòîÿíèé Ìàõàëàíîáèñà è àïîñòåðèîðíûå âåðîÿòíîñòè. Òàêèì îáðà
çîì, èñïîëüçóÿ ìåòîäû êëàññèôèêàöèè, ìîæíî ñòðîèòü ìîäåëè äëÿ öåëåé ïðåäâàðèòåëüíîãî àíàëèçà è 
ïðîãíîçèðîâàíèÿ äåÿòåëüíîñòè êàê âûñøèõ ó÷åáíûõ çàâåäåíèé, òàê è ïðåäïðèÿòèé è ôèðì

Êëþ÷åâûå ñëîâà: ìîíèòîðèíã; óíèâåðñèòåòû; äèñêðèìèíàíòíûé àíàëèç; ôóíêöèè êëàññèôèêàöèè; ýôôåêòèâíîñòü; 
ýêñïåðòíûå îöåíêè; ïðîãíîñòè÷åñêàÿ ìîäåëü; Ïðèâîëæñêèé ôåäåðàëüíûé îêðóã; ìîäåëèðîâàíèå; Ðîññèÿ

The article is devoted to the multidimensional classification method application  a generalized discriminant 
analysis for the classification of universities in the Volga Federal District by the level of efficiency. The subject 
of the research is the possibility of classifying universities according to the effectiveness and results of their 
activities. The purpose of the work is to determine the real situation and positions of 90 universities in the Volga 
Federal District according to three levels of efficiency: high, medium, low. Discriminant analysis was used as a 
research method. With the help of discriminant analysis, a predictive model is created (the formation of clas
sification functions), which makes it possible to classify other universities according to the selected system of 
indicators to check the possible assignment of them to one of the groups according to the level of their effective
ness. To carry out the classification, the variable “Expert assessment”, categorical predictors have been deter
mined as a dependent variable: “Type of university”, “Accreditation”, “Dormitory”, continuous predictors (these 
are the numerical variables “Number of students”, “Average score of the Exam”, “Number of training areas” and 
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Ââåäåíèå. Ñîâåðøåíñòâîâàíèå ðîññèé
ñêîé ñèñòåìû îáðàçîâàíèÿ – îäíà èç 

ïðèîðèòåòíûõ çàäà÷ ñîâðåìåííîé Ðîññèè. 
Ïðîôåññèîíàëüíîå îáðàçîâàíèå â Ðîññèè 
ïðåäñòàâëÿåò ñîáîé òðåõóðîâíåâóþ ñèñòåìó – 
áàêàëàâðèàò (ñïåöèàëèòåò); ìàãèñòðàòóðà, 
àñïèðàíòóðà [2].

Ìîíèòîðèíã ýôôåêòèâíîñòè äåÿòåëü
íîñòè îáðàçîâàòåëüíûõ îðãàíèçàöèé âûñ
øåãî îáðàçîâàíèÿ ïðîâîäèòñÿ åæåãîäíî ñ 
2012 ã. Çà ïðîøåäøèé ïåðèîä ïî÷òè äåâÿòü 
ëåò ñ íà÷àëà ââåäåíèÿ ñèñòåìû ìîíèòîðèí
ãà â ñèñòåìå âûñøåãî îáðàçîâàíèÿ ïðîè
çîøëè çíà÷èòåëüíûå èçìåíåíèÿ: ìåíÿëàñü 
ñàìà ñòðóêòóðà ñèñòåìû, îñíîâíûå ïðàâè
ëà ôóíêöèîíèðîâàíèÿ, âêëþ÷àÿ ìåõàíèçìû 
ôèíàíñèðîâàíèÿ [11]. Òåì íå ìåíåå, ìîíè
òîðèíã âóçîâ – ýòî åäèíñòâåííûé ìåõàíèçì, 
ïîçâîëÿþùèé ïðîâîäèòü îáúåêòèâíóþ îöåí
êó äåÿòåëüíîñòè îðãàíèçàöèé âûñøåãî îá
ðàçîâàíèÿ êàê ñ òî÷êè çðåíèÿ ðåàëèçóåìîé 
èìè îáðàçîâàòåëüíîé, íàó÷íîèññëåäîâà
òåëüñêîé äåÿòåëüíîñòè, òàê è ñ òî÷êè çðåíèÿ 
ôèíàíñîâîýêîíîìè÷åñêîé äåÿòåëüíîñòè, à 
òàêæå îöåíêó ñîñòîÿíèÿ èíôðàñòðóêòóðû. Â 
ìîíèòîðèíãå áîëüøåé ÷àñòüþ îòðàæàþòñÿ îñ
íîâíûå ïîêàçàòåëè äåÿòåëüíîñòè âóçîâ – äî
õîäû îò îáðàçîâàòåëüíîé è íàó÷íîé äåÿòåëü
íîñòè, òàëàíòëèâûå àáèòóðèåíòû è ñòóäåíòû, 
èíîñòðàííûå ñòóäåíòû. Ìîíèòîðèíã îòðàæà
åò ñîîòíîøåíèÿ ðåñóðñîâ è ðåçóëüòàòîâ äëÿ 
êàæäîãî âóçà èëè ÿâëÿåòñÿ ìîíèòîðèíãîì ðå
çóëüòàòèâíîñòè (performance) [12]. 

Ñ 2014 ã. â ìîíèòîðèíã ýôôåêòèâíîñòè 
âêëþ÷åíû íåãîñóäàðñòâåííûå âóçû. Ïî ðå
çóëüòàòàì ïðîâîäèìûõ ìîíèòîðèíãîâ ïðè
íèìàëèñü ðåøåíèÿ ïî ñîêðàùåíèþ è îï
òèìèçàöèè âóçîâ (äî 2015 ã.). Â ïîñëåäíåå 
âðåìÿ ñðåäè âóçîâ ìîæíî êîíñòàòèðîâàòü 
âûäåëåíèå äâóõ ãðóïï: âåäóùèå ðîññèéñêèå 

óíèâåðñèòåòû, îðèåíòèðîâàííûå íà ìåæäó
íàðîäíûå è îáùåðîññèéñêèå çàäà÷è ðûíêîâ 
îáðàçîâàíèÿ è èññëåäîâàíèé, è ãðóïïû ðåãè
îíàëüíûõ âóçîâ, îðèåíòèðîâàííûå íà ðåøå
íèå ðåãèîíàëüíûõ çàäà÷ [3]. 

Íà÷èíàÿ ñ 2016 ã., äëÿ âûÿâëåíèÿ âóçîâ 
ñ áîëåå êà÷åñòâåííîé ïîäãîòîâêîé è ðàñøè
ðåííûìè ñîöèàëüíûìè è íàó÷íûìè íàïðàâ
ëåíèÿìè ðàáîòû ïðèíÿò ðÿä ïðîãðàììíûõ 
äîêóìåíòîâ, ïîÿâèëàñü Ïðîãðàììà ðàçâè
òèÿ îïîðíûõ óíèâåðñèòåòîâ. Öåëüþ äàííîé 
ïðîãðàììû ñòàëî ïîâûøåíèå ïðèâëåêàòåëü
íîñòè ðåãèîíîâ êàê îáðàçîâàòåëüíûõ, èñ
ñëåäîâàòåëüñêèõ è èííîâàöèîííûõ öåíòðîâ 
ñðåäè ìåñòíîãî íàñåëåíèÿ, à òàêæå âûõîäà 
íà íîâûé óðîâåíü íàó÷íîé è îáðàçîâàòåëü
íîé äåÿòåëüíîñòè âóçîâ ÷åðåç ïîâûøåíèå 
êîíêóðåíòîñïîñîáíîñòè óíèâåðñèòåòîâ â ðå
ãèîíàõ. Çàäà÷è îïîðíîãî âóçà äîëæíû áûòü 
íàïðàâëåíû íà  ðàçâèòèå ôóíäàìåíòàëüíîé 
è ïðèêëàäíîé íàóêè, òðàíñôåðà òåõíîëîãèé 
è êîììåðöèàëèçàöèè íàó÷íûõ ðàçðàáîòîê; 
ïðàêòèêîîðèåíòèðîâàííóþ ïîäãîòîâêó âû
ñîêîêâàëèôèöèðîâàííûõ êàäðîâ, ñïîñîáíûõ 
âíåñòè ýôôåêòèâíûé âêëàä â ïðîãðåññèâíîå 
ðàçâèòèå Ðîññèè; àêòèâíîå âîçäåéñòâèå íà 
ñîöèàëüíîýêîíîìè÷åñêîå è äóõîâíîå ðàç
âèòèå ðåãèîíà, ôîðìèðîâàíèå è óäîâëåò
âîðåíèå èíòåëëåêòóàëüíûõ, íàó÷íîîáðà
çîâàòåëüíûõ è íðàâñòâåííûõ ïîòðåáíîñòåé 
ëè÷íîñòè, îáùåñòâà è ãîñóäàðñòâà.

Â îêòÿáðå 2016 ã. Ìèíèñòåðñòâîì îáðà
çîâàíèÿ ÐÔ çàïóùåí ïðèîðèòåòíûé ïðîåêò 
«Âóçû êàê öåíòðû ïðîñòðàíñòâà ñîçäàíèÿ èí
íîâàöèé», çàäà÷àìè êîòîðîãî ÿâëÿëàñü ïîä
äåðæêà âåäóùèõ óíèâåðñèòåòîâ êàê öåíòðîâ 
ðåãèîíàëüíîãî èííîâàöèîííîãî ðàçâèòèÿ. 

Â 2018 ã. ïðèíÿòû íàöèîíàëüíûå ïðîåê
òû «Îáðàçîâàíèå» è «Íàóêà», óñòàíîâëåííûå 
Óêàçîì ïðåçèäåíòà Ðîññèè îò 7 ìàÿ 2018 ã. 

“Number of publications of the RSCI”). Thus, according to the results of the analysis, an automatic classification 
has been created, which allows it to be used in the future to more accurately determining of a particular univer
sity class without contacting with experts. To improve the accuracy of the classification, it has been determined 
which of the observations are classified incorrectly and the relevant expert assessments have been corrected. 
To do this, the values of the squares of mahalanobis distances and a posteriori probabilities have been analyzed. 
Thus, using classification methods with training, it is possible to build models that can be used for the purposes 
of preliminary analysis and forecasting of the activities of both higher education institutions based on the results 
of their activities, and other enterprises and firms

Key words: monitoring; universities; discriminant analysis; classification functions; efficiency; expert assessments; predic
tive model; Volga Federal District; modeling; Russia
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¹ 204 «Î íàöèîíàëüíûõ öåëÿõ è ñòðàòåãè÷å
ñêèõ çàäà÷àõ ðàçâèòèÿ Ðîññèéñêîé Ôåäåðà
öèè íà ïåðèîä äî 2024 ãîäà» [9]. Ïðèíÿòèå 
äàííûõ ïðîåêòîâ íàöåëåíî íà ñîçäàíèå íî
âîé ñèñòåìû ñòðàòåãè÷åñêîãî ïëàíèðîâàíèÿ 
íà îñíîâå íàöèîíàëüíûõ è ôåäåðàëüíûõ ïðî
åêòîâ ñ îòâåòñòâåííîñòüþ ðóêîâîäèòåëåé çà 
âûïîëíåíèå êîíêðåòíûõ ìåðîïðèÿòèé è äî
ñòèæåíèå çàïëàíèðîâàííûõ çíà÷åíèé ïîêà
çàòåëåé. 

Ôàêòè÷åñêè îñíîâíûå ñòðàòåãè÷åñêèå 
ïîçèöèè â ñôåðå âûñøåãî îáðàçîâàíèÿ îòî
áðàæåíû â òðåõ íàöèîíàëüíûõ ïðîåêòàõ: «Îá
ðàçîâàíèå», «Íàóêà», «Öèôðîâàÿ ýêîíîìèêà 
Ðîññèéñêîé Ôåäåðàöèè» [6]. 

Â 2020 ã. çàïóùåí íîâûé ïðîåêò «Ïðèî
ðèòåò 2030» [5]. «Ïðèîðèòåò2030» – êðóï
íåéøàÿ ôåäåðàëüíàÿ ïðîãðàììà ïîääåðæêè 
è ðàçâèòèÿ âóçîâ, ïðåäïîëàãàþùàÿ åæåãîä
íîå ôèíàíñèðîâàíèå äî 2030 ã. â ðàçìåðå 
100 ìëí ð. â ãîä. Âñåãî ê ó÷àñòèþ â êîíêóðñå 
äîïóùåíî 192 âóçîâó÷àñòíèêîâ ñî âñåõ ðå
ãèîíîâ Ðîññèè, îáùåå êîëè÷åñòâî ñòðàòåãè
÷åñêèõ ïðîåêòîâ âñåõ ó÷àñòíèêîâ – 409. Ïî 
èòîãàì êîíêóðñà êîìèññèåé îòîáðàíû 106 
óíèâåðñèòåòîâ, ïðåäñòàâèâøèõ äîñòîéíûå 
ñòðàòåãèè ðàçâèòèÿ, ñîîòâåòñòâóþùèå íàöè
îíàëüíûì è ðåãèîíàëüíûì öåëÿì íà áëèæàé
øèå äåñÿòü ëåò [8]. 

Òàêèì îáðàçîì, îñíîâíûìè íàïðàâëå
íèÿìè ðàçâèòèÿ âûñøåãî îáðàçîâàíèÿ, ôå
äåðàëüíûõ ïðîåêòîâ ÿâëÿþòñÿ: ïîâûøåíèå 
ìåæäóíàðîäíîé êîíêóðåíòîñïîñîáíîñòè âûñ
øåãî îáðàçîâàíèÿ, ýêñïîðò îáðàçîâàíèÿ, êà
äðû äëÿ öèôðîâîé ýêîíîìèêè è íåïðåðûâíîå 
îáðàçîâàíèå [13]. Îñîáîå âíèìàíèå óäåëåíî 
ñèñòåìå ïîäãîòîâêè íàó÷íûõ êàäðîâ è ðàçâè
òèþ âåäóùèõ íàó÷íîîáðàçîâàòåëüíûõ öåí
òðîâ [8].

Öåëü èññëåäîâàíèÿ. Áîëüøîé îáú
åì ðàññìàòðèâàåìûõ õàðàêòåðèñòèê âóçîâ, 
îïðåäåëÿþùèõ èõ ïîëîæåíèå â ðàçëè÷íûõ 
ðåéòèíãàõ è ïðîãðàììàõ, íå âñåãäà äàåò 
âîçìîæíîñòü îïðåäåëèòü èõ ðåàëüíîå ïîëî
æåíèå è çàíèìàåìûå ïîçèöèè â ðåãèîíàõ. Ñ 
ýòîé öåëüþ ïðîâåäåíà êëàññèôèêàöèÿ âóçîâ 
ïî óðîâíþ ýôôåêòèâíîñòè 90 âóçîâ Ïðèâîëæ
ñêîãî ôåäåðàëüíîãî îêðóãà [4; 8]. 

Ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ. 
Â êà÷åñòâå ïðèçíàêîâ, õàðàêòåðèçóþùèõ 

äåÿòåëüíîñòü ðàññìàòðèâàåìûõ âóçîâ, 
ðàññìîòðåíû ñëåäóþùèå ïîêàçàòåëè:

1) òèï âóçà (ãîñóäàðñòâåííûé/íåãîñó
äàðñòâåííûé);

2) àêêðåäèòàöèÿ (ïðîéäåíà/íå ïðîéäåíà);
3) êîëè÷åñòâî îáó÷àþùèõñÿ, ÷åëîâåê;
4) ñðåäíèé áàëë ÅÃÝ, áàëë;
5) íàëè÷èå îáùåæèòèé, åä.;
6) êîëè÷åñòâî íàïðàâëåíèé ïîäãîòîâêè 

(áàêàëàâðèàò è ñïåöèàëèòåò), åä.;
7) ÷èñëî ïóáëèêàöèé ÐÈÍÖ, øò.
Â êà÷åñòâå ìåòîäà êëàññèôèêàöèè âó

çîâ ïî âûáðàííûì ïîêàçàòåëÿì ñ ó÷åòîì 
ýêñïåðòíîé îöåíêè èñïîëüçîâàëñÿ ìåòîä 
îáîáùåííîãî äèñêðèìèíàíòíîãî àíàëèçà, 
ðåàëèçîâàííîãî â ïàêåòå Statistica.

Äëÿ êàæäîãî âóçà îïðåäåëåíà ïåðåìåí
íàÿ “ýêñïåðòíàÿ îöåíêà”, êîòîðàÿ îòðàæàëà 
ìíåíèå ýêñïåðòîâ îá óðîâíå ýôôåêòèâíî
ñòè âûñøåãî ó÷åáíîãî çàâåäåíèÿ. Â îòëè÷èå 
îò êëàññè÷åñêîãî äèñêðèìèíàíòíîãî àíàëè
çà Ôèøåðà â ÎÄÀ (GDA) íåçàâèñèìûå ïå
ðåìåííûå ìîãóò áûòü êàê êàòåãîðèàëüíûìè 
(êà÷åñòâåííûìè), òàê è íåïðåðûâíûìè (êî
ëè÷åñòâåííûìè). Êðîìå òîãî, èìååòñÿ âîç
ìîæíîñòü ó÷èòûâàòü âçàèìîäåéñòâèÿ ìåæäó 
ïðåäèêòîðàìè. 

Êà÷åñòâî ìîäåëè ïðè ýòîì îöåíèâàåò
ñÿ ñ ïîìîùüþ ïðîöåäóðû êðîññïðîâåðêè 
(crossvalidation).

Äëÿ ïðîâåäåíèÿ êëàññèôèêàöèè â êà
÷åñòâå çàâèñèìîé ïåðåìåííîé îïðåäåëåíà 
ïåðåìåííàÿ «Ýêñïåðòíàÿ îöåíêà», êàòåãîðè
àëüíûå ïðåäèêòîðû: «Òèï âóçà», «Àêêðåäèòà
öèÿ», «Îáùåæèòèå», íåïðåðûâíûå ïðåäèêòî
ðû (ýòî ÷èñëåííûå ïåðåìåííûå «Êîëè÷åñòâî 
îáó÷àþùèõñÿ», «Ñðåäíèé áàëë ÅÃÝ», «Êîëè
÷åñòâî íàïðàâëåíèé ïîäãîòîâêè» è «×èñëî 
ïóáëèêàöèé ÐÈÍÖ») (ñì. ðèñóíîê).

Äëÿ îïðåäåëåíèÿ ïåðåìåííûõ, ðàç
äåëÿþùèõ äâå ñîâîêóïíîñòè, âû÷èñëÿåòñÿ 
äèñêðèìèíàíòíàÿ ôóíêöèÿ.  Ïî çíà÷åíèÿì 
êîýôôèöèåíòîâ äèñêðèìèíàöèîííîé ôóíê
öèè ìîæíî ñäåëàòü âûâîä î òîì, ÷òî ïåðâàÿ 
äèñêðèìèíàíòíàÿ ôóíêöèÿ íàèáîëåå òÿæåëî 
âçâåøèâàåòñÿ ïåðåìåííîé «Êîëè÷åñòâî íà
ïðàâëåíèé ïîäãîòîâêè» è âçàèìîäåéñòâèåì 
ïðåäèêòîðîâ «Êîëè÷åñòâî îáó÷àþùèõñÿ» è 
«Êîëè÷åñòâî íàïðàâëåíèé ïîäãîòîâêè».

Ïðîâåðêà äèñêðèìèíàíòíûõ ôóíêöèé íà 
ñòàòèñòè÷åñêóþ çíà÷èìîñòü ïðîâåäåíà ñ ïî
ìîùüþ Õèêâàäðàò êðèòåðèè äëÿ óäàë¸ííûõ 
êîðíåé (òàáë. 1).
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Òàáëèöà 1 / Table 1
 Ïðîâåðêà ñòàòèñòè÷åñêîé çíà÷èìîñòè äèñêðèìèíàíòíîé ôóíêöèè / 

Checking the statistical significance of the discriminant function

Óäàë.

Êðèòåðèè õèêâàäðàò ñ ïîñëåäîâàòåëüíî óäàëåííûìè êîðíÿìè (èñõîäíûå äàííûå) 
Ñèãìàîãðàíè÷åííàÿ ïàðàìåòðèçàöèÿ / Chisquare criteria with sequentially removed roots 

(source data) Sigmalimited parametrization
Ñîáñò. çíà÷. Êàíîí. R Óèëêñà Ëÿìáäà Õèêâ. ññ póð.

0 3,108191 0,869818 0,094009 107,5788 48,00000 0,000002

1 1,589294 0,783450 0,386206 43,2880 23,00000 0,006401

Âûáîð ïåðåìåííûõ / Selecting variables

Ëÿìáäà Óèëêñà îïðåäåëÿåòñÿ îòíîøå
íèåì âíóòðèãðóïïîâîé ñóììû êâàäðàòîâ ê 
îáùåé ñóììå êâàäðàòîâ. Äàííûé êîýôôèöè
åíò õàðàêòåðèçóåò äîëþ äèñïåðñèè îöåíîê 
äèñêðèìèíàíòíîé ôóíêöèè, êîòîðàÿ íå îáó
ñëîâëåíà ðàçëè÷èÿìè ìåæäó ãðóïïàìè. Ïðè
íèìàåò çíà÷åíèå 1 â ñëó÷àå, åñëè ñðåäíèå 
çíà÷åíèÿ äëÿ âñåõ ãðóïï îêàçûâàþòñÿ ðàâíû
ìè, è óìåíüøàåòñÿ ñ ðîñòîì ðàçíîñòåé ñðåä
íèõ çíà÷åíèé.

Õèêâàäðàò – ìåðà ñòàòèñòè÷åñêîãî îò
ëè÷èÿ äðóã îò äðóãà óðîâíåé äèñêðèìèíàíòà. 
×åì áîëüøå çíà÷åíèå ýòîãî ïîêàçàòåëÿ, òåì 
ñèëüíåå îòëè÷èå è òåì ëó÷øå äèñêðèìèíàíò
íàÿ ôóíêöèÿ ñîîòâåòñòâóåò ñâîåìó íàçíà÷å
íèþ.

Ñòàòèñòè÷åñêàÿ çíà÷èìîñòü îïðåäåëÿ
åòñÿ çíà÷åíèåì p, ïðè óñëîâèè  0,5 ïîä
òâåðæäàåòñÿ ñòàòèñòè÷åñêàÿ çíà÷èìîñòü. 
Ìîæíî ñêàçàòü, ÷òî äèñêðèìèíàíòíûå ôóíê
öèè ñòàòèñòè÷åñêè çíà÷èìû.

Äëÿ ïîñòðîåíèÿ êëàññèôèêàöèîííûõ 
ôóíêöèé, îïðåäåëÿþùèõ âîçìîæíîñòü îòíå
ñåíèÿ ëþáûõ âóçîâ ïî óðîâíþ ýôôåêòèâíîñòè 
ê îïðåäåëåííûì ãðóïïàì: ïåðñïåêòèâíûå, 
óñòîé÷èâûå èëè ñ íèçêèì óðîâíåì ýôôåêòèâ
íîñòè èñïîëüçîâàëàñü ôîðìóëà

                      
,

ãäå fi – i ÿ ôóíêöèÿ êëàññèôèêàöèè,
x

j
 – j é ýôôåêò ïëàíà,

aij – êîýôôèöèåíò ié ôóíêöèè êëàññèôè
êàöèè ïðè jì ýôôåêòå ïëàíà,

a0 – ñâîáîäíûé ÷ëåí.
Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæ

äåíèÿ. Èñïîëüçóåìûå äëÿ àíàëèçà óðîâíÿ 
ýôôåêòèâíîñòè ðàáîòû âûñøèõ ó÷åáíûõ çà
âåäåíèé Ïðèâîëæñêîãî ôåäåðàëüíîãî îêðóãà 
ïðåäñòàâëåíû â êà÷åñòâå «îáó÷àþùåé âûáîð
êè». Íà å¸ îñíîâå ïðè ïîìîùè äèñêðèìèíàíò
íîãî àíàëèçà ïîëó÷åíû äèñêðèìèíèðóþùèå 
ôóíêöèè, êîòîðûå è ÿâëÿþòñÿ ïðîãíîñòè÷å
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ñêèìè äëÿ îïðåäåëåíèÿ ëþáûõ âûñøèõ ó÷åá
íûõ çàâåäåíèé ê îïðåäåëåííûì ãðóïïàì ïî 
óðîâíþ ýôôåêòèâíîñòè ïî ðàññìàòðèâàå
ìûì ïîêàçàòåëÿì [1].

Êîýôôèöèåíòû ïîñòðîåííûõ ôóíêöèé 
êëàññèôèêàöèè (êëàññèôèêàöèîííûõ ôóíê
öèé) ïðåäñòàâëåíû â òàáë. 2.

Òàáëèöà 2 / Table 2

 Êîýôôèöèåíòû ôóíêöèé êëàññèôèêàöèé / Coefficients of classification functions

 Ýôôåêò / Effect

Ôóíêöèè êëàññèôèêàöèè äëÿ Ýêñïåðòíàÿ îöåíêà (óðîâåíü ýôôåêòèâíîñòè) 
(èñõîäíûå äàííûå) Ñèãìàîãðàíè÷åííàÿ ïàðàìåòðèçàöèÿ / Classification 
functions for Expert Evaluation (level of effectiveness) (initial data) Sigma

limited parametrization

Óðîâåíü 
ýôôåêò. / 

Effect Level

Ñòîëáåö / 
Column

Ïåðñïåêòèâíûå 
p =,1333 / 
Promising 
p =,1333

Óñòîé÷èâûå 
p =,7500 / 
Sustainable 
p =,7500

Íèçêèé óðîâåíü 
ýôôåêòèâíîñòè p=,1167 / 

Low level of efficiency 
p =,1167

Ñâ. ÷ëåí / member 1 4858,46 4848,54 4868,37

Òèï âóçà / Type of university ãîñóäàð
ñòâåííûé 2 7687,47 7684,37 7653,41

Àêêðåäèòàöèÿ / Accreditation ïðîéäåíà 3 171,00 166,43 157,41

Îáùåæèòèå / Hostel åñòü 4 23,61 23,58 28,29

Êîëâî îáó÷àþùèõñÿ / Number of 
students 5 0,73 0,73 0,73

Ñðåäíèé áàëë ÅÃÝ / Average exam 
score 6 134,05 134,04 134,40

Êîëè÷åñòâî íàïðàâëåíèé ïîä
ãîòîâêè (áàêàëàâðèàò è ñïåöèà
ëèòåò) / Number of training areas 
(bachelor’s degree and specialty)

7 468,98 469,41 477,21

×èñëî ïóáëèêàöèé ÐÈÍÖ / Num
ber of RSCI publications 8 0,09 0,09 0,09

×èñëî ôóíêöèé êëàññèôèêàöèè ðàâíî 
êîëè÷åñòâó óðîâíåé çàâèñèìîé ïåðåìåííîé, 
ò. å. â äàííîì ñëó÷àå èõ òðè ïî ÷èñëó ãðóïï 
(ïåðñïåêòèâíûå, óñòîé÷èâûå èëè ñ íèçêèì 
óðîâíåì ýôôåêòèâíîñòè). 

Ñ ó÷åòîì òîëüêî ãëàâíûõ ýôôåêòîâ (íå 
ó÷èòûâàòü âçàèìîäåéñòâèÿ) ôóíêöèÿ êëàññè
ôèêàöèè äëÿ óðîâíÿ «Ïåðñïåêòèâíûå» çàâè
ñèìîé ïåðåìåííîé ïðèìåò âèä

Fïåðñïåêòèâíûå =  4858,46 + 7687,47 * Òèï âó
çà + 171 * Àêêðåäèòàöèÿ + 23,61 * Îáùåæèòèå 
+ 0,73 * Êîëè÷åñòâî îáó÷àþùèõñÿ + 134,05 * 
Ñðåäíèé áàëë ÅÃÝ + 468,98 * Êîëè÷åñòâî íà
ïðàâëåíèé ïîäãîòîâêè + 0,09 * Êîëè÷åñòâî 
ïóáëèêàöèé ÐÈÍÖ.

Àíàëîãè÷íî çàïèñûâàþòñÿ ôóíêöèè 
êëàññèôèêàöèè äëÿ îñòàëüíûõ óðîâíåé. Çà
òåì äëÿ êàæäîãî êîíêðåòíîãî íàáëþäåíèÿ, 
êîòîðîå äîëæíî áûòü êëàññèôèöèðîâàíî, âû
÷èñëÿþòñÿ âñå ôóíêöèè êëàññèôèêàöèè. Íà
áëþäåíèå áóäåò îòíåñåíî ê òîìó êëàññó, äëÿ 

êîòîðîãî ôóíêöèÿ êëàññèôèêàöèè ïðèìåò 
íàèáîëüøåå çíà÷åíèå [7].

Äëÿ ïðîâåðêè êà÷åñòâà êëàññèôèêàöèè 
ïîñòðîåíà ìàòðèöà êëàññèôèêàöèè (òàáë. 3).

Ïîñòðîåííàÿ ìîäåëü îïðåäåëÿåò ýêñ
ïåðòíóþ îöåíêó ñ òî÷íîñòüþ 90 %. Ïðè ýòîì 
ëó÷øå âñåãî îíà îïðåäåëÿåò îöåíêó äëÿ âóçîâ 
ñî ñðåäíèì óðîâíåì ýôôåêòèâíîñòè (óñòîé
÷èâûå) – 95,56 %, õóæå – äëÿ âóçîâ ñ âûñîêèì 
óðîâíåì ýôôåêòèâíîñòè (ïåðñïåêòèâíûå) – 
75 %. Ýòî óäîâëåòâîðèòåëüíûé ðåçóëüòàò. Îí 
çàâûøåí, ò. ê. êëàññèôèöèðîâàëèñü òå æå íà
áëþäåíèÿ, êîòîðûå èñïîëüçîâàëèñü äëÿ ïî
ñòðîåíèÿ ìîäåëè. 

Áîëåå òî÷íóþ ïðîâåðêó êà÷åñòâà êëàñ
ñèôèêàöèè äàåò ïðîâåðêà ñ èñïîëüçîâàíèåì 
ïðîöåäóðû êðîññïðîâåðêè. Äëÿ âûïîëíåíèÿ 
ïðîöåäóðû êðîññïðîâåðêè îïðåäåëåíà ïå
ðåìåííàÿ CROSS, êîòîðàÿ çàäàåò ïðèíàä
ëåæíîñòü ñîîòâåòñòâóþùåãî íàáëþäåíèÿ ê 
òåñòîâîé âûáîðêå.
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Òàáëèöà 3/ Table 3

Ìàòðèöà êëàññèôèêàöèè / Classification matrix

Êëàññ / Class

Ìàòðèöà êëàññèôèêàöèè (èñõîäíûå äàííûå) Ñòðîêè: Íàáëþäàåìûå Ñòîëáöû: 
Ïðåäñêàçàííûå / Classification matrix (source data) Rows: Observed Columns:

Predicted

Äîëÿ ïðàâèë / 
Share of rules

Ïåðñïåêòèâíûå 
p =,1333 / Prospective 

p =,1333

Óñòîé÷èâûå p=,7500 / 
Stable p =,7500

Íèçêèé óðîâåíü
 ýôôåêòèâíîñòè p =,1167 / 

Low level p =,1167

Ïåðñïåêòèâíûå / Promising 75,00000 6,000000 2,00000 0,000000

Óñòîé÷èâûå / Sustainable 95,55556 2,000000 43,00000 0,000000

Íèçêèé óðîâåíü / Low level 71,42857 0,000000 2,00000 5,000000

Âñåãî / Total 90,00000 8,000000 47,00000 5,000000

Äëÿ ýòîãî èñïîëüçîâàëàñü ìàòðèöà êëàññèôèêàöèè äëÿ êðîññïðîâåðî÷íîé âûáîðêè 
(òàáë. 4).

Òàáëèöà 4 / Table 4

Êëàññèôèêàöèÿ êðîññïðîâåðî÷íîé âûáîðêè / Classification of the crossvalidation sample

Êëàññ / Class

Ìàòðèöà êëàññèôèêàöèè (êðîññïðîâåðî÷íàÿ âûáîðêà) Ñòðîêè: 
Íàáëþäàåìûå Ñòîëáöû: Ïðåäñêàçàííûå / Classification matrix (crossvalidation 

selection) Rows: Observed Columns: Predicted

Äîëÿ ïðàâèë / 
Share of rules

Ïåðñïåêòèâíûå 
p =,1333 / Prospective

p =,1333

Óñòîé÷èâûå
p =,7500 / 

Stable p =,7500

Íèçêèé óðîâåíü 
p =,1167 / Low level 

p =,1167

Ïåðñïåêòèâíûå / Promising 66,6667 4,000000 2,00000 0,000000

Óñòîé÷èâûå / Sustainable 95,0000 1,000000 19,00000 0,000000

Íèçêèé óðîâåíü / Low level 100,0000 0,000000 0,00000 4,000000

Âñåãî/ Total 90,0000 5,000000 21,00000 4,000000

Ïî ïîëó÷åííûì çíà÷åíèÿì ìàòðèöû òî÷
íîñòü îáùåé êëàññèôèêàöèè ðàâíà 90 %, ïðè 
ýòîì äëÿ âóçîâ ñ íèçêèì óðîâíåì ýôôåêòèâ
íîñòè – 100 %, äëÿ âóçîâ ñî ñðåäíèì óðîâíåì 
ýôôåêòèâíîñòè (óñòîé÷èâûå) – 95 %.

Äëÿ ïîâûøåíèÿ òî÷íîñòè êëàññèôèêà
öèè îïðåäåëåíî, êàêèå èç íàáëþäåíèé êëàñ
ñèôèöèðîâàíû íåïðàâèëüíî, è èñïðàâëåíû 
ñîîòâåòñòâóþùèå ýêñïåðòíûå îöåíêè. Äëÿ 
ýòîãî ïðîàíàëèçèðîâàíû çíà÷åíèÿ êâàäðàòîâ 
ðàññòîÿíèé Ìàõàëàíîáèñà è àïîñòåðèîðíûå 
âåðîÿòíîñòè. Â êà÷åñòâå îøèáî÷íî îòíåñåí
íûõ ê ñâîèì ãðóïïàì îêàçàëèñü íàáëþäåíèÿ: 
3 – Óôèìñêèé ãîñóäàðñòâåííûé íåôòÿíîé 
òåõíè÷åñêèé óíèâåðñèòåòâûñîêèé óðîâåíü 
(«Ïåðñïåêòèâíûå»), 31 – Ñàðàòîâñêèé ãîñó
äàðñòâåííûé àãðàðíûé óíèâåðñèòåò èì. Í. È. 
Âàâèëîâà – ñðåäíèé óðîâåíü («Óñòîé÷èâûå»), 
18 – Áàøêèðñêèé ãîñóäàðñòâåííûé óíèâåð

ñèòåò – ñðåäíèé óðîâåíü («Óñòîé÷èâûå»), 
24 – ×óâàøñêèé ãîñóäàðñòâåííûé óíèâåð
ñèòåò èì. È. Í. Óëüÿíîâà –ñðåäíèé óðîâåíü 
(«óñòîé÷èâûå»), 83 – Âîëæñêèé èíñòèòóò èì. 
Òàòèùåâà – íèçêèé óðîâåíü, 88 – Îðåíáóðã
ñêèé ãîñóäàðñòâåííûé èíñòèòóò ìåíåäæìåí
òà – íèçêèé óðîâåíü.

Ïîñëå ïðîâåäåíèÿ êîððåêòèðîâêè îòíå
ñåíèÿ äàííûõ âóçîâ ê ñâîèì ãðóïïàì ïîëó÷åíà 
100 %íàÿ ìàòðèöà êëàññèôèêàöèé (òàáë. 5).

Â ðåçóëüòàòå êîððåêòèðîâêè ýêñïåðòíûå 
îöåíêè ïðèíÿëè çíà÷åíèÿ «Óñòîé÷èâûå» äëÿ 
Óôèìñêîãî ãîñóäàðñòâåííîãî íåôòÿíîãî òåõ
íè÷åñêîãî óíèâåðñèòåòà (ïîíèæåíèå óðîâíÿ), 
Âîëæñêèé èíñòèòóò èì. Òàòèùåâà (ïîâûøå
íèå óðîâíÿ), Îðåíáóðãñêèé ãîñóäàðñòâåííûé 
èíñòèòóò ìåíåäæìåíòà (ïîâûøåíèå óðîâíÿ). 
Çíà÷åíèå «Ïåðñïåêòèâíûå» ïîëó÷èëè Ñà
ðàòîâñêèé ãîñóäàðñòâåííûé àãðàðíûé óíè
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âåðñèòåò èì. Í. È. Âàâèëîâà (ïîâûøåíèå 
óðîâíÿ), Áàøêèðñêèé ãîñóäàðñòâåííûé óíè
âåðñèòåò (ïîâûøåíèå óðîâíÿ), ×óâàøñêèé ãî

ñóäàðñòâåííûé óíèâåðñèòåò èì. È. Í. Óëüÿíî
âà  (ïîâûøåíèå óðîâíÿ).

Òàáëèöà 5 / Table 5

 Ìàòðèöà êëàññèôèêàöèè ïîñëå êîððåêòèðîâêè / Classification matrix after adjustment

Êëàññ / Class

Ìàòðèöà êëàññèôèêàöèè (èñõîäíûå äàííûå) Ñòðîêè: Íàáëþäàåìûå Ñòîëáöû: 
Ïðåäñêàçàííûå / Classification matrix (source data) Rows: 

Observed Columns: Predicted

Äîëÿ ïðàâèë / 
Share of rules.

Ïåðñïåêòèâíûå
p =,1333 / promising 

p =,1333

Óñòîé÷èâûå p =,7500 / 
stable p =,7500

Íèçêèé óðîâåíü
p =,1167 / low level 

p =,1167

Ïåðñïåêòèâíûå / 
Promising 100,0000 4,000000 0,00000 0,000000

Óñòîé÷èâûå / 
Sustainable 100,0000 0,000000 21,00000 0,000000

Íèçêèé óðîâåíü /
Low level 100,0000 0,000000 0,00000 4,000000

Âñåãî / Total 100,0000 4,000000 21,00000 4,000000

Ïîâòîðíî ïîëó÷åíû çíà÷åíèÿ êîýôôè
öèåíòîâ ôóíêöèé êëàññèôèêàöèè. Ôóíêöèè 
êëàññèôèêàöèè â äàííîì ñëó÷àå ïðèíÿëè âèä

Fïåðñïåêòèâíûå =  4919,18 + 7850,02 * Òèïâó
çà + 177,43 * Àêêðåäèòàöèÿ + 21,28 * Îáùåæè
òèå + 0,73 * Êîëè÷åñòâî îáó÷àþùèõñÿ + 135,5 
* Ñðåäíèé áàëë ÅÃÝ + 471,6 * Êîëè÷åñòâî íà
ïðàâëåíèé ïîäãîòîâêè + 0,08 * Êîëè÷åñòâî 
ïóáëèêàöèé ÐÈÍÖ;

Fóñòîé÷èâûå =  4909,02 + 7846,77 * Òèïâóçà  
+ 172,77 * Àêêðåäèòàöèÿ + 21,25 * Îáùåæè
òèå + 0,73 * Êîëè÷åñòâî îáó÷àþùèõñÿ + 135,5 
* Ñðåäíèé áàëë ÅÃÝ + 472,05 * Êîëè÷åñòâî 
íàïðàâëåíèé ïîäãîòîâêè + 0,08 * Êîëè÷åñòâî 
ïóáëèêàöèé ÐÈÍÖ;

Fíèçêèé óðîâåíü =  4928,31 + 7815,73 * Òèïâóçà  
+ 163,65 * Àêêðåäèòàöèÿ + 25,99 * Îáùåæèòèå 
+ 0,73 * Êîëè÷åñòâî îáó÷àþùèõñÿ + 135,84 * 
Ñðåäíèé áàëë ÅÃÝ + 479,89 * Êîëè÷åñòâî íà
ïðàâëåíèé ïîäãîòîâêè + 0,08 * Êîëè÷åñòâî 
ïóáëèêàöèé ÐÈÍÖ.

Èñïîëüçóÿ äàííûå ìîäåëè â êà÷åñòâå òå
ñòèðóåìûõ (ïðîãíîñòè÷åñêèõ), âûáðàíû ïÿòü 
âóçîâ: Þæíûé ôåäåðàëüíûé óíèâåðñèòåò, 
Óðàëüñêèé ãîñóäàðñòâåííûé ãîðíûé óíèâåð
ñèòåò, Îìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò 
èì. Ñòîëûïèíà, Âîðîíåæñêèé ãîñóäàðñòâåí
íûé òåõíè÷åñêèé óíèâåðñèòåò, ÑàíêòÏåòåð
áóðãñêèé ãîñóäàðñòâåííûé ýêîíîìè÷åñêèé 
óíèâåðñèòåò. Ïîëó÷åíû ðåçóëüòàòû, ïî êî
òîðûì Þæíûé ôåäåðàëüíûé óíèâåðñèòåò è 
ÑàíêòÏåòåðáóðãñêèé ãîñóäàðñòâåííûé ýêî

íîìè÷åñêèé óíèâåðñèòåò ìîæíî îòíåñòè ê 
óíèâåðñèòåòàì ñ âûñîêîé ýôôåêòèâíîñòüþ 
ðàáîòû («Ïåðñïåêòèâíûå»), à îñòàëüíûå âóçû – 
Óðàëüñêèé ãîñóäàðñòâåííûé ãîðíûé óíèâåð
ñèòåò, Îìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò 
èì. Ñòîëûïèíà, Âîðîíåæñêèé ãîñóäàðñòâåí
íûé òåõíè÷åñêèé óíèâåðñèòåò – ê âóçàì ñî 
ñðåäíåé ýôôåêòèâíîñòüþ («Óñòîé÷èâûå»).

Çàêëþ÷åíèå. Ïðèâåäåííàÿ êëàññèôè
êàöèÿ 90 âóçîâ Ïðèâîëæñêîãî ôåäåðàëüíîãî 
îêðóãà ïî ñèñòåìå ïîêàçàòåëåé, îïðåäåëÿ
þùèõ ýôôåêòèâíîñòü èõ ðàáîòû, ïîçâîëèëà 
ðàçäåëèòü èõ íà òðè ãðóïïû: ñ ýôôåêòèâíî
ñòüþ («Ïåðñïåêòèâíûå», «Óñòîé÷èâûå» è «C 
íèçêèì óðîâíåì ýôôåêòèâíîñòè»). Ïðèìåíåí
íûé ìåòîä êëàññèôèêàöèè – äèñêðèìèíàíòíûé 
àíàëèç ïîçâîëèë ïîñòðîèòü ïðîãíîñòè÷åñêèå 
ìîäåëè (ñ èñïîëüçîâàíèåì ñôîðìèðîâàííûõ 
ôóíêöèé êëàññèôèêàöèè), êîòîðûå ìîæíî 
èñïîëüçîâàòü äëÿ êëàññèôèêàöèè äðóãèõ âóçîâ 
ïî âûáðàííîé ñèñòåìå ïîêàçàòåëåé è äëÿ 
ïðîâåðêè âîçìîæíîãî îòíåñåíèÿ èõ ê îäíîé 
èç ãðóïï è äëÿ ïðåäâàðèòåëüíîãî îïðåäåëåíèÿ 
êëàññà òîãî èëè èíîãî âóçà áåç îáðàùåíèÿ ê 
ýêñïåðòàì.

Òàêèì îáðàçîì, ïðèìåíÿÿ ìåòîäû êëàñ
ñèôèêàöèè ñ îáó÷åíèåì, ìîæíî ñòðîèòü 
ìîäåëè, êîòîðûå ìîæíî èñïîëüçîâàòü äëÿ 
öåëåé ïðåäâàðèòåëüíîãî àíàëèçà è ïðîãíî
çèðîâàíèÿ äåÿòåëüíîñòè êàê âûñøèõ ó÷åáíûõ 
çàâåäåíèé ïî ðåçóëüòàòàì èõ äåÿòåëüíîñòè, 
òàê è äðóãèõ ïðåäïðèÿòèé è ôèðì.
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