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SUMMARY 

 

The outdoor educational activities in planetarium, in the frame of the 

ОНuМКtТoЧКl proРrКЦ oП AstroЧoЦТМКl SoМТОtв „RuđОr BoškovТć“ КrО МoЦЦoЧ pКrt oП К 

teaching practice in our country and they have been an important educational resource for 

schools and preschools since the 1970’s. BКsОН oЧ stuНТОs oП plКЧОtКrТuЦ tОМСЧoloРв 

implementation in pedagogy (planetarium pedagogy studies), and methodology of 

pedagogical research applied on pedagogical processes in planetarium, there has been 

noticed a necessary linking between pedagogical practice in planetarium, learning as 

empirical phenomenon and contemporary learning theories. Planetarium educational 

activities research (PEAR) and its implications enabled deeper connection of astronomy 

and pedagogy as well as astronomy and psychology. 

Planetarium implementation in astronomy education has been explored 

worldwide since the 1940’s. The Metha-analysis conclusion remarks made at the dawn of 

the 21
st
 century have shown that there are many factors affecting the planetarium learning 

process (PLP), those factors are changing, and there were no critical variables detected to 

measure planetarium’s influence on the learning process. According to that, planetarium 

pedagogy seeks new and more detailed researches in the field of planetarium learning and 

teaching.  

Main goal of PEAR was to determine the importance and a basic characteristics 

of outdoor learning and teaching in planetarium in the frame of realization of astronomical 

content in geography and phyiscs. Main purpose of PEAR was to extract the most 

important factors affecting PLP, how and why those factors are changing, and to point out 

critical variables to describe and measure the planetarium’s influence on the learning 

process in geography and phyiscs. Real need for the advancement of astronomy education 



and the importance of astronomy education for the development of scientific literacy in 

primary school defined the basic field and topic of the PEAR.  

The actuality of the chosen topic of the PEAR emerges from the strategy of 

astronomy development (defined by International Astronomcial Union), strategic plan for 

planetarium development (defined by International Planetarium Society), global goals for 

educational development (defined by UNESCO) and national strategy for educational 

development (Ministry of Education, Science and Technological Development of the 

Republic of Serbia). 

 Theoretical framework for the PEAR and PLP description and analysis was a 

social constructivist theory of learning and contemporary socio cultural approaches to the 

teaching process: contextual teaching and learning and learner centered teaching. 

Descriptive-analytical research method was suitable for PEAR and PLP needs, 

emerged from the description and analysis of noncausal links and relations in both PEAR 

and school education (geography and physics). Thoretical-empirical PEAR research was 

simultaneously conducted in 60 places and 33 primary schools in Serbia, with 152 

geography and physics teachers, as well as 811 sixth grade students as parcipitants. PEAR 

data was obtained by tСО ПolloаТЧР rОsОКrМС ТЧstruЦОЧts: tОКМСОr’s quОstТoЧЧКТrО, stuНОЧt’s 

questionnaire and astronomy knowledge test for students. PEAR data processing and 

analysis enabled detailed description and analysis of PLP, as well as ctitical evaluation of 

the research. 

PEAR results has shown several important characteristics of PLP in Serbia: both 

geography and phyiscs teachers rarely used planetarium as outdoor activities in teaching 

practice, there was no observed conditionality between the frequency of a planetarium visit 

and teaching a suЛУОМt Чor tОКМСОr’s lОvОl oП ОНuМКtТoЧ, аСТlО tСОrО Тs stКtТstТМКllв аОКk 

МoЧНТtТoЧКlТtв ЛОtаООЧ tСО ПrОquОЧМв oП plКЧОtКrТuЦ vТsТt КЧН tОКМСОr’s аorkТЧР 

experience; geography and physics teachers more often apply verbal teaching methods then 

sСoаТЧР ЦОtСoНs КЧН ЦОtСoНs ЛКsОН oЧ stuНОЧt’s КМtТvТtТОs (lОКrЧТЧР trouРС prКМtТМО КЧН 

ОбplorКtТoЧ); КММorНТЧР to tСО tОКМСОr’s opТЧТoЧ, sСoаТЧР ЦОtСoНs КЧН ЦОtСoНs ЛКsОН oЧ 

stuНОЧt’s КМtТvТtТОs (lОКrЧТЧР trouРС prКМtТМО КЧН ОбplorКtТoЧ) К ЦorО often used in 

planetarium than in the classroom; majority of teachers that visited planetarium expressed 



the attitude that PLP has a positive contribution to the quality of geography and physics 

tОКМСТЧР proМОss; КММorНТЧР to tСО tОКМСОr’s opТЧТoЧ, tСО ЦКТЧ PLP advantages are showing 

teaching methods, possibility for students activities and possibility of cooperation between 

the planetarian (planetarium teacher) and geography and physics teachers, as well as 

stuНОЧts; КММorНТЧР to tСО tОКМСОr’s opТЧТoЧ, ЦКТЧ limitations for using planetarium in 

teaching practice are planetarium distance and lacking of school leaders support; all tested 

students show a low level of achievement in astronomy knowledge (less than 50% of 

maximum), but PLP students had better achievements (41.6% of maximum) than non PLP 

students (25.8% of maximum) and moreover, there is statistically significant achievement 

difference (at 1% level of significance) between these two groups; the averaged 

achievement in different knowledge categories is also better for PLP students (13.8% in 

declarative, 14.7% in conditional, 15.6% in conceptual and 20.1% in procedural 

knowledge), and showed statistically significant difference (at 1% level of significance) 

between PLP and non PLP students; students who took part in PLP showed higher level of 

satisfaction with visual effects in learning process (59% for PLP comparing to 29% for 

geography and physics classroom learning process) and with learning environment (45% 

for PLP, 34% for geography and 32% for physics).  

Several main conclusions remarks for PEAR are pointed out: low frequency of 

planetarium visits could be the МoЧsОquОЧМО oП tОКМСОr’s lКМk oП information about 

educational programs in the planetarium; school curriculum does not recommend 

planetarium visits (except fot 5
th

 grade in geography); low level of students achievements in 

astronomy knowledge is the consequence of, first of all, low frequency of students 

participation in PLP (only once during the eight years of schooling) and the lack of 

astronomical content in school curriculum (except fot 5
th

 grade in geography).  

The averaged achievement difference (between PLP students and non PLP 

students) was noticed in declarative (13.8%), than in conditional (14.7%), conceptual 

(15.6%) and procedural knowledge (20.1%), that is in accordance with other PEAR results 

– PLP stuНОЧt’s sКtТsПКМtТoЧ аТtС vТsuКl ОППОМts ТЧ lОКrЧТЧР proМОss and learning 

environment, PLP teaching methods mainly based on demonstration, stuНОЧt’s КМtТvТtТОs 

and possibility of cooperation (according to teachers opinion).  StuНОЧt’s sКtТsПКМtТoЧ аТtС 



visual effects in PLP and learning environment are also in accordance with the tОКМСОr’s 

opinion that demonstration is far more often applied in PLP than in geography and physics; 

tОКМСОr’s opТЧТoЧ tСКt PLP МoЧtrТЛutОs to tСО quality advancement of geography and 

physics teaching is in accordance with other PEAR results.  

PEAR contribution to the pedagogy-astronomy link improvement and 

planetarium pedagogy is exposed as theoretical and practical contribution. Theoretical 

contribution assumed detailed consideration of terms and concepts as scientific language, 

scientific literacy and planetarium; exploring the relationship between classroom and 

outdoor learning as interdependent social processes in different historical periods; 

theoretical construction of didactic hexagon and didactic pyramid of PLP and analyzing 

planetarium technology development as the development of teaching aid.   

Practical contribution refers to: defining of PLP socio-cultural potentials and 

weaknesses; identification and mapping of planetarium resources (on global, local and 

virtual level); suggestion for three indicators for quality of PLP – number of schools per 

planetarium (for particular region, country or city), number of school’s annual planetarium 

visits (for particular planetarium) and number of planetarium visits per student during the 

primary school (total number of different planetarium visits); PLP scenario with scientific 

terms index; knowledge test in astronomy with answers (with subtest in declarative, 

conditional, procedural and conceptual knowledge) which could be used in teaching 

practice in geography and physics. 

Conducted PEAR showed that several critical variables could be extracted and 

observed in order to describe and measure planetarium’s influence on the learning process 

in terms of quality advancement of geography and physics teaching: frequency of 

planetarium visits (as a reflection of quality of social relationship between a school and the 

planetarium); stuНОЧt’s КМСТОvОЦОЧt ТЧ the astronomy knowledge test; stuНОЧt’s 

achievements in different knowledge categories (declarative, conditional, conceptual and 

procedural knowledge) КЧН stuНОЧt’s sКtТsПКМtТoЧ аТtС soМТКl МoЧtrustТvТstТМ pКrКЦОtОrs oП 

PLP (in comparison to classroom teaching) – teaching subject, teaching method, teaching 

ОЧvТroЧЦОЧt, vТsuКl ОППОМts, tОКМСОr’s support КЧН МoopОrКtТoЧ аТtС stuНОЧts, КЧН stuНОЧt’s 

personal involment. Student’s КМСТОvОЦОЧt, ЛotС in total and in different knowledge 



categories, is a reflection of knowledge construction quality that is connected to quality of 

social interaction between student and teacher (planetarium teacher or school teacher) as 

well as overall influence of PLP paradigms and socio-constructivistic factors that affect the 

learning process – goals, methods, teaching aids, content and socio-cultural-science-

technology-information-comunication context (according to the didactic pyramid of PLP).  

From analyzing and interpretation of PEAR results and contributions, as well as 

from the scenario analysis, there might be a conclusion that PLP is contextual learner 

centered teaching with characteristics defined in socio-constructivistic theory of learning – 

learners have double support for active knowledge contruction (from planetarium teacher 

and school teacher), learning process depends on the content and can't be dissociated from 

the socio-cultural context (especially from the level of science, technology, information and 

communication development), the learning process is an interactive and language and 

scietnific terms (scientific language) have the key role in the student’s development. 

Specific learning context with the simulation of the starry night and the apparent motion of 

celestial bodies (generated by planetarium technology) enables the planetarium teacher 

parallel implementation of demonstration, research dialogue and monologue as teaching 

methods and thus forming a numerous scientific terms and scientific literacy development 

among students. Scientific terms in PLP are forming with respect of previous student’s 

knowledge (the zone of actual development is determined by both school teacher and 

planetarium teacher) and maximal sense engagement (seeing, hearing and kinesthetic 

sense) during external and internal student’s activities in the cooperative process of 

knowledge construction (in the zone of proximal development). In adition, PLP increases 

the probability of applying the acquired knowledge, in future situations, both in daily 

problems and in geography and physics (thus PLP increase the zone of future development 

and individualization of the learning process).  

The pedagogical implications of PEAR refer to the further advancement of 

astronomy education in primary school trough demonstration and practical activities as 

main teaching methods and using planetarium technology as teaching aid (mobile 

planetarium, desktop computer planetarium softwares and mobile devices planetarium 

applications) in geography and physics. For more detailed and more reliable measurements 



of planetarium influence on the learning process and the advancement of the quality of 

geography and physics teaching, further research should be conducted on several diferent 

stuНОЧt’s КЧН tОКМСОr’s populations, with much greater research samples.  
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( )  (X , Y ) ,     (    ) 

    ( )   (X , Y ) .   ,   

              

   Y  ,        ( ,  

,         ),   

    ђ     ,    

 (  4).  

           

      ,    2016. ,   

  X ,         (Y ) 
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    (Z ).     2016.  ,  

,      (  4), (X (2016), Y ( ), Z ( )),  

          (X (2016), Y ( ), 

Z ( )).            

  (Z ( ) > Z ( )),       

     ,    

   .        

-      (Z (0))       

     (X , Y )      ,    

    .   

 
 

 

 

 

 

 

 

 

 

                                                            

 

 

 

 4:   -   . 
 

  
    ,      ,  

 ,       ,     

                          

Z  

X (t) 

Y (λ,ᵠ) 

 

2016 

 

 

λ=0 
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   (   , ,      

  ),         

(   , ),   ,  ,   

,     (  , ђ    , 

ђ     ,   ,  

    ,  -   

 -  , ђ      ,   ).  

         

       

 ,      (        

ђ )        .  

   ,   (   

,     )        

    ,       

    .       

,  (  , 2009: 25)    (   

      ,  )    

       ,   

 –      ,    .    

(2009: 19), „         ђ   

    ,       

“.       ,  

  – ,   ( , 2009: 16)  , 

        

 .          

       ђ   (    

)   ,   .   , 

    ђ  ,       , 

     .       

          –   
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       –   

      .  

     .   

      ,      

.             

 -     ,  ,     

       .   

        ,  

     . 

  ,       

  ђ  ,     ,   

ђ      ђ    

     .     

      ђ  ,  

 .        

 ,       

      . 

 

 

1.3.        

 

    -       

  ,       ,  

       (    

)       ( , 

2014: 72).  

  -   ,    

   ,   ,     (   

      ),     

   (  3).  
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  -   ,    (2014: 73) 

   ,       

           

      . -  ,  

 ,        

(  4) –           

–        ђ    

.  ,    (2014: 73)     

     :    

    ,       .  

  -  e   (Cultural Historical 

Activity Theory – CHAT)           

  (  Foot, 2001: 2)   -   

.             

            ( , 

2014: 73).  CHAT         (Davydov, 

1988,  Foot, 2001)        , 

            

        . 

  ,    ( )   

,           

 .           

   ,         

  ,       ,   

,  ,  ,    ( , 1983; 

Foot, 2001).     ( , ),     

  ,  ,      ,   

,        

 ,        (  5).  
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         ( ), 

 ( ,   )   –   ,   

,   ,     ђ   (  5, ). 

    ђ         

( , , , ) .       

 (  5, )    CHAT –   

        

ђ   ( ),  ,      

   ђ  (CШХО & EЧРОstrӧЦ, 1993,  Foot, 2001).  

 

 

  

 

 

 

 

 

 

   

 

  

  

 

 5μ    –      ( ) 
     ( ), (  Foot, 2001: 10) 

  
 
    (Foot, 2001: 9)    ђ  

,      ( ),  

,  ђ   ( , , )   

 ( )    (  5),       , 

   ђ       .  

 

, ,  
,  

( ,  ) 
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 / 
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 /  

 / 
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 /  
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  , ,       

     .    (  

 )         ( , 

, ,  ,  ,  ,    

  , , , ),    CHAT  

   .        

  ( , ,      )  

   (  ,  , , ,  

   ). 

     ,    

  ,        

,        ( , 2014), 

       .  

          ђ  

 (  -  ),       

        (  )  

   –  (   )  

 ( , , , ,    

  ). 

 

 

    ( ) 

 

    –    -  

       ђ     

             

      .  

        

,          ,     

   ђ   -   (  6).  
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    ђ       ,   

         

 ,        ђ   

(Rose, 2012; , 2009:13).  

    ђ   (    6) 

          ,  

   ђ   .     ђ  

     ,       -  ,    

   , ,         , 

       ,  ђ    .   

    (    , 

2014; Rose, 2012; , 2009)    ђ   

   ђ  ,        

 .            

  :    (  , , 

 ,   , , , ,   

)   ;          

(          – , , 

, ,   );  ђ   

  ( , ,  ,  , 

  );       ; 

 –    ,       

ђ       ;  –  

      ( , ,  , 

)       (    

)         (  

   ).  (Collings, 1996),  , 

       ,      

  . 
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 6μ           
,     (  , 2009μ15). 
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  ,    , (  5)    

   (  6),       ђ  

       –   

 (      ,   

   )      .  

            

       (      )     

   ( , 2009: 13).  

      ,     

   ђ .     (  ), 

    (Collings, 1996), ,     

;  ;    ђ   ; 

,  , , , , , 

      .  ђ    

        

,   ,    ђ   

,          

 .        

  .      „   

       ,    

    “ ( , 2009: 35; Collings, 1996).  

  (     )   

           

-   ( ђ    , 2013).  

,       , ,   

     .     

         

(  ..., 2001;   ., 1990),   

,      (    
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, 2014; , 2010),      

  .  

        ,  ,  

,         ( )   

    .  –  

( ) ,     XX ,    

              

       ( , 1966: 154).    , 

 ,       ђ  ,     

 ,            

   ,        

 .    „ “    ,    

     ,    ,     

     .     

             

            

ђ    ,       . 

      –       

                

    .  , ђ ,      

        ,   ,  

      .   

  ,        

(Rose, 2012) –   ,         , 

ђ      (  )  ;   

,           ,  

      (     ).   

          

 –        (    

   - ,   ,      
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  ),       

            

 .  

         (  

          ),    

          

 .        

   ,      

( ,  ђ    , 2013: 119)   ,   

 ,         , 

         .   

,    (        ) 

          

     ,      

    ,    

        ђ    

   . 

       ,   

     (Sears, 2003)     : 

       ,   (  

    );        

        (  ,  

ђ  ђ   ,   , ђ  ,   

   );   ,   ; 

     ,    

( , ,  , , 

, ,      

)     ;        

  ,      .  
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    ( )     

 

           

            

      (Liu et al., 2006),    

    .      

 ђ        ,   

  .   ,  ,    

     ,         

  ,         

    .    

 , ђ ,   (1961)      

            

.          ,  

 ,         .  

         

,          

   ( , 2010),      

 , , o       

 ђ  ,      (McCombs, 2001).  

          

       XX       

   .     

 (American Psychological Association – APA)      

            

(McCombs et al., 2008; McCombs, 2001; McCombs, 2001: page 182; McCombs & 

Whisler, 1997),          , 

             

   (Liu, 2006; McCombs, 2003).        

            , 
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      –     ( ),  Learner 

Centered Teaching (LCT).  

   ,         

   ( )      ( ),   

           

     .   (LCT)    –  

    Learner Centered Schools –      

Learner Centered Learning –    ,   ђ     

(McCombs, 2008).  

            

          

    .   ,  

  ,       ,  

   - ,     

( , , ђ   )        

,     (    ),    

         ,  , 

       (   ., 2001: 19).    

            

   ,         

         .   

             

   .  

      

        -

. ,    - ,  

            

  ,       

         –    

         ( ) 
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      ,   , 

   ,  ,       

( ).  

 (1983)     ,   

    : „      

        “ ( , 

 Herrenkohl & Mertl, 2010: 12).         

        , ,   . , 

 , ђ          

   , ,     

 ,         .  

 ,  ,         

            

           ,  „     

            “ 

( , 1966: 160).          

              

    ,      . 

    -   

,      ,      

 -        ( , 

2010; Herrenkohl & Mertl, 2010; Neo & Neo, 2009;  2003; , 1996 , 

1996 , 1996 )          

  (  ,   )    

     (McCombs, 2001;   ., 2001; Lambert 

& McCombs, 1998; McCombs, 1997). 

   (McCombs, 1997),     ,  

: (1)        ђ   ; (2) 

        ,  

,  ,  , , ,    
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      ,    

; (3)          

             

   (         

); (4)         ,  

    ,    ђ  

   ,     , ,   

 (     , , - , -  

 )  (5)       –     

         .  

          

 (Michael, 2006: 161) –      

      (  ,  ,  

  ),          , 

      .      

      ђ      

 .        

  ( )        

 .  ,      

    ,     . 

          

        –   

           –    

            

 . 

          

 APA (National commission on excellence in education, 1983)   

  o   ,      

   ,      . 
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  12 ,    џ , ђ     

 (Michael, 2006; Liu, 2006).      

              

          

(Michael, 2006).  

  ,          

   ,       

          

   (  ): (1)      

   ; (2)    ,   „ “ , 

  ,   „ “    

            ( , 

 Michael, 2006); (3) ђ           

(   ),            

 (         )  (4)    

          (     

  ,     ,    

    ,   peer learning). 

             

   ,      (Daniels, 2003: 

102)            

   :         

,            

  .        

         (   , 

,     )  . 

           

       (  )       

  (Liu et al., 2006; Schuh, 2003; Daniels, 2003),   (Meece, 

2003),  (Valle et al., 2003)    (Stroh & Sink, 2002)    
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,    ,  (Alaedein et al., 2007),  (Neo & Neo, 

2009)   ( , 2010;  ..., 2001),   , 

   ,          

    . 

            

    (Stroh & Sink, 2002)    ( ,  

McCombs & Miller, 2007), -      (Voices in 

Dialogue, 2011), ђ      (TIMSS, PISA,  

, 2014)           

    (   ., 2001).  

           

 (    ђ    -   

      ),      

   (Michael & Modell,  Michael, 2006):    

  (  ),    e  

    ,      ,   

 ,    ,   , 

 ђ  .  

       ( )  

             

(McCombs, 2001; Lambert & McCombs, 1998; McCombs & Whisler, 1997)   

            

 .         

  (  ).       ђ   

  ( )        

.     12  (Lambert & McCombs, 1998: 505), 

    –    ,    

  ,        

      ,      

  14   (McCombs, 2001: 187).   
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-   ,      

 ,          

( )           

.  

    : (1)   , (2) 

  , (3)  , (4)  , (5) 

    (6)  .     

: (7)      , (8)    

  (9)    .     : (10) 

     (11)    .  

  : (12)    , (13)   

 (  )  (14)   . 

 1     , ,    

           . „  

    ,    ,      

,          “ 

(Lambert & McCombs, 1998: 506).        

      ,    ,   

      . 

 2      ,      

          ,    

    .        

    ,     

  .   

 3     –   

      ,    

    ,     (Lambert & 

McCombs, 1998: 507). 

 4      ,   

          ђ   
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    .   , ђ ,  

   , ђ ,      

 ,          

.  

 5   .   , 

  ,         

 ,      ,    

     . 

 6           

  ( -     )  , , 

     .       

      ,  

      .     

  ђ        (Frisby, 1998; Wittrock, 

1998). 

 7          

 .       ђ ,       

 ,      :    

(   ,    );  

,   ;  (    );   

,   ,        

  (Lambert & McCombs, 1998: 507).   (   

)        . 

   ( , , , )     

 (    ,  ,   

,   )   ,    

   . 

 8      .  

    .        

   ,   ;     
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     ,    

   .     , 

  ,     ( , 2014). 

          

   . ,    

         . 

           

    (  ). 

 9       .  

           

  .        . 

        ,  

  .         

 ,        

 .        ,   

         . 

 10      .   

,   ,        

.   ,         , 

,     ,       

 ђ            

 (Lambert & McCombs, 1998: 508).  

 11        

 ,  ,    .     

,        ( , 

  ).        

    ,    

    (Lambert & McCombs, 1998: 509).  

  ђ  ,   ,   

,         
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.  12      ,   

 ,     ,    

   ђ  (McCombs, 2001: 187; Lambert & McCombs, 1998: 

510).  

 

                  

 

   

1.    

2.    

3.   

4.   

5.     

6.     

   

7.    

8.    

9.     

   

10.    

11.      

   

12.    

13.     

14.     

 

 

 7μ        . 
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 ( – ) 
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  ( , , , ,    

  -  ).   ђ    

  ,        .  

,   ,        

 .           

 .           

            .  

 13,    (McCombs, 2001: 187),    

       ,   -

 .       ,   

, ,   ,     (Lambert & 

McCombs, 1998: 510).            

,  ,      . 

 14,   , ,   ,  

 .       

     ,   ,  

       (McCombs, 2001: 187).  

  ђ       

     .       

      . 

   ђ     

           

  .       

 ђ     ,     

,       .      

       . 

         

      (McCombs, 2001: 188).  



81 

 

      . 

         (1983) 

    5. 

 1, 2, 4.  5.  (  5)  ,    

         

          

 ,  .  ,   , 

      ,    ,     

,    (  , 2010)   

 . 

    (  10)    

 ђ  ,       

 .         

 ,           

 ,       ђ    

    .     (  14) 

     ,      

 .  ,        

,      (  5).  

         

(SustКТЧКЛХО НОvОХШpЦОЧt…, 2015),       , 

  ,      ,     

     ,      .   

        (    

 ),   ,     ,  

      ђ      

 .           

         , 

          (Education for ll..., 2015). 

         ,   



82 

 

  ,         

(  ),         

.  

      ђ   

           

 ,   ђ    ђ  -  

   (Astronomy for development strategic plan 2010–

2020, 2012),       (Sustainable development 

begins with education, 2015)        

(       2020, 2012).    

  ,        

   ,         

 ( , )     ( ),   

       (Wittrock, 1998) –  

  ,        

ђ       .  

 

 

1.4.         
  ,       

 

 ,    ,     

       ,  -  

     .  

       ђ   

    ,       

 (Uljens, 1997)    ђ  -    .  

      (Shaping the future we want, 2015) 

„     ,  “     

  ,        

   ,          
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     (Sustainable development…, 2015).     

CHAT    ,      

( ђ  -  )      

ђ     ђ  ,       

   ,        

         (Uljens, 1997: 12).   

ђ   ђ   ,  ,   

  ,   ,      

10.              

  (  ,  8),    ђ  

      , ,   

    (  ,  8).  

     ђ   ,  

           (  , 

 10).          

 (  ,  8),    ђ    

      (   )   , 

, ,  ђ  (  ,  8).  

 

 

 

 

 

 

 
 8:         (  )  

 ђ           
(  )   (  Uljens, 1997) . 
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 ђ      ,    

  (  8,  ) –      ( 1),  

     ,      

  ( 2),        

       .   

        (  ,  8,   

  ,  ),         ђ  

 . 

     ,     

          

     

     -  

          .   , 

    , ,    

         

   , , ,  ,  

 ,  ,   .     

,   ,  -      

.   , „     ђ   

  ,  ђ        

  “ ( ,  , 2010: 171).  

         

,   , UNESCO,       

 : „  ,      

,    , , ђ , ђ   , 

, ,     .       

      “ (Shaping the future we want, 2015; Sustainable 

development..., 2015).  ,    ,   

 ђ  ,      

       .  
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   ,      ђ  

 ,  „         

   ...  ,        

  ,     “ (   ., 

2001: 189).   

 , ђ       ђ     

   (  Ђ,  8),      

           

( , ,    -

).   (    )   

        -  

,          , , 

           

       .  

      ,    

-  ,        

   (   - ,    - - )  

    ,       

  -    -  .  

 -         

  ,   -  .   

,         

 , ђ    -      

,         ђ  

   .  

     ( )   

  ( )   ђ  , ђ    

   ђ    ,     

,    ,    (    

    ,   )    
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,           

  ( ,  ,      ). 

     ( ),  ,  , 

         ,     

   ( - )- ,  ,     ђ  -  

.  

     (    ),  

, ,   ђ    (   ,   

-   )  ,    ,   ,  

   – ( - )- -    ( - )-

-  .    ,  ,  

   ( )   ђ  ,    

  .  ,  ,     

     ,    

   , ( ,  , 2010: 167): ( -

)- - .  

,  ,        

 ,          

   (  )      

      ђ   ,      

  ђ     –    

 (     ).    

           

   ,     ( ).   

      ,     (  

 )     ,   ,   

      ,    

      –    

   ,      

  ,  ,   . 
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 ,             

 , ,   ,       

       ,   

   .  

  ,  -  ,    

        (    )  

  ђ   ,      

       ђ   

,  ђ         

   .  , ђ ,   

         

   -   ,     (    

)   ,        

 . 

    ,   ,   

,        ,   

       ( -  ),   

   ,    (  ),   

, ,    (   ),   

. 

 

 

 ,      
 

 .     (   :   

 ; 1300.  . . .)        

 ,   .     

  (    )     
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   ,          

  .        
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   (     )  

  –    ,      

  ђ     ђ  .  

  .    ( ; VI  . . .) 

        -  

,          , 

   , , , ,    

(   , 1986).  , ,        

  .  

  ( ; V  . . .),    

(  ..., 1960),   ,    

 ( )    ,       

      .  , ђ ,   

   . 

-   ,        

 .         

         ,    , 

(   ,    )     

  (   , 1986). 

  ( ; V – IV  . . .)     

,     ,   ,   

 (  –    )  .    

  ,   ,   ,      

   ,       

 .    , ,  ,   

,   ,   .       

   ,        

   ђ    ( , 1993):    (10–13 

),   (13–16 ),    (13–16 )  

 (13–16 ).  ,         



89 

 

,    ,        

( ,   )          

  (         

   ).      , 

            

. 

        

,  ,          

     .   

, ,     ,     

     (   ,   ).  

           ,  

     ,   .     

    ( , 2009)    

    .  ,    

,       ,   

 ( ђ , 1989):   (    ), 

 (      ),  (  

    , ,   )   

  (   ).  

,      (  ; V  . 

. .)    ,   .       

     ,     

  ( ).       

     ,    ,    

     ,   .    

     ,    ,  

,   .       

 ,       ,   ,  

  . 
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          ,   

   .  ,   , 

 ђ  (406 – 355 . . . .)       

             

   ( , 2004 : 270).  (275 – 195 . . . .) 

, ђ ,           . 

     ,       

       (  )  ,  

       ђ   ђ  

       ,     

,    ,    (   

 , 250 000 ,         

         157,6 m).  

     ,     ,   

  .         ,  

    „ “      .  

       .  

  (  : , ,    ,  

   ;  27. . . . .  476 )     

   ,       ,  

           .   

       , ђ     

  (  ..., 1960).     

   ,      ђ , 

             

 .          

 ,     ,      

    .       ђ  

 ,          
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 (    ,   ,   

, ,   ).      

        : , ђ  

  , , , ,    . 

 

       

    

 VIII         

       ,    

(  ..., 1960).           

   , , ,   . 

        ,   

           

   ђ  .        –   

         

.              

      .  

 XIII         , 

      (      

),        . 

  ,     , (   

 476–1453.    , ,   

  ,      )     

  ,     (     

 ).   , ,     

(  ).        

  –           

 (6–8 )  ,       –   

      (  ..., 1960).     

 – ,           
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    (  IX       

). 

 XII  XIII       –  , 

           .  

 ,         

      ,       

 .  

   ( ; XII – XIV )    

       .    

  ,        (  

,   ,   џ ).    ,  

  ,          

.  

-      .    , 

  ,      XIV  XV      

  ( , 2006)      (    

)       .    

  -   :       

        (1288),  (1300)   

(1314);  XIV          

   ;      (1439)  

  (1448)          

,    ; ,      

   (1491);   Ђ , ,  (1492) 

  ( ).   

         

      (1473–1543) „   

 “, 1543.  (     1000 ).  

           

,        ,   ( , 
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1979): „    ,  ,       

    ,   ,      

,      ,       

     .“       

      ,  ,    

           .  

        

,    ђ      ,    

  .          

    ,     ,    

,          

    .      

     (  )   (  

..., 1960).  

 
 

   
 

     ,   

         ( )  

    (  ..., 1960).   

     „ “ : , , 

,   .  

      ,  ,   

      ђ      
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  –      .   

   ,  ђ    , 

  .      : „   

       ,   “.  
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         , 

    -   ,  

(1478 –1535).   „ “,       

   ,   ђ    , 

           

 ( ,   ..., 1960).    

      ,      

.      ,    ,  

    .  

    ,    

   ,    , 

        

    .      

             

  .  ,      

     ,         

     (    ),      

      . 

      ,    ,  

   ,        

 . 

 

 

        

    XX  

 

         

 XX ,         , 

       (  4)  ђ   -

 ,    :    

 (1543);     (1605);    
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 (        ),  

,   ,  ,     (1609); 

          

(1666);   ( , 1712)    ( , , 1800); 

  , „  “ (1859);  ђ  

 ( )  ( , 1867)      

( , 1887);    ( , 1888);   

  ( , 1898).  

ђ        , 

      ,   

   - ,  (1568 –1639).    

-          ђ   

    ,       

„     “ (Stanford Encyclopedia of Phylosophy, 2014). 

   ,      

   , ,      , 

     1592. .      

  , ђ           

 ђ .  

M       

 ( )   ,      ,    

   (Shaping the future we want, 2015). 

   1602.  (   ),  „  

“ (  ..., 1960): „     ,     

        .     

  .      ,     

   .        ...  

            ,   

              ... 
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        XXI    

ђ   „ПuХХ НШЦО“ . K  „  “,   

,         ,  

          – , 

,    . „  “ ,   ,  

       

  ,   ,  ,       

(Ciutat de Les Arts I Les Ciencies, 1998).  

 

 

       

 

        

         –    

 (1596–1690),            

 ,    ,  (1564–1642),      
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        “   

 ( ,  ,     

, )        

     .  

  ,       ,   

 ђ        – ђ    

, 1633.  (  ,    ,   
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      ,      

,        .  
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ђ      ,     

 (  ),       :   (1–6 ) – 

 ;  (6–12 ) –   ;   
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  (      )     

.       ,      

  ,  ,      „  “  

             .  

    (  ),    ђ   

    (6–12 ),        
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 (      );  ;  

;      ;     

(      );    ;  

  ;     .    

    (   6–12 )     
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   )     50   ђ  .  

   ,  ,    
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,        ,     , 

  ,    ,     . 

     ,  „ “.  
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    .       ђ   
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  (   ,   ,  ,  
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 ,          ђ    
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   ,  ,  ,    
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   ( , , , , , , , , ђ , 

, , );  ( , , );  ( , , , 

,  , , , );  (     
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, );  (  , , );  
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        .    , 

 (1673–1751),     (1639–1713)    

 ђ  (1704)    ,      

    ,      ђ    – 
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     , ,  

,  ,     (De Vaney & Butler, 1996: 14). 

 

 

   –   (1923–2016) 

 
           

XX ,      ђ      

. ђ    (International Planetarium Society – IPS, 

2015)  , ђ ,  1970. ,    ( , 

ђ ,  , , џ , , , 

, , ,   , ,   ) 



220 

 

   700    35 .   , , 

џ , ,        

.  IPS   ,     , 

  ,     .  

IPS     (  , , , 

  ),     : , full dome , 

 ,   , ,  , 

, ,  ,  ,  

 ,  ,   .  

  ђ         – 

       , 

,  ,     .   

3        . 

    ђ   

  (International Planetarium Society Vision, 2015): (1)   

          

    ; (2)     

         

(ESO, NASA, ESA, NAOJ)        

   ; (3)  ђ     

  ,       

; (4)      ,    , 

      STEAM (Science, Technology, Engineering, Art and 

Mathematics)  (STEAM Education, 2015 ) o   (5)  

      –  ,  

 .  

      ,   

     ,       

ђ   IPS.  

 



221 

 

 3:         
(      ) 

 

  /  
  

  

  / 3 6 

 
 / 25 

 / 31 
81 

 

 / 2 
 / 2 
 / 2 
 / 5 
 / 5 

 / 14 
 / 18 
 / 20 
 / 23 
 / 31 
 / 32 

239 

  
 / 10 
 / 21 

. . . / 179 
211 

 
  / 3 

 / 4 
7 

   / 12 22 

  1349 

 

 
    ,       

 (       300,      1000),   

    3000.   

 
 

      (1970–2016) 

   
       

          1970. . 

     „ ђ  “   Zeiss 

  1964. ,     ђ       

     (  28,  29).    1953–1974.   

Zeiss   255     ZKP 1 (  23),  



222 

 

   32 .      ZKP 1  –  

, , ,      ,  

     100  ђ  ( , 2008).  

 

 

 

 28:       IPS  

( μ http://www.aplf-planetariums.org/en/index.php). 

 
 

  ,      

  (      ),  

      2009.  ( , 2010 ),   ђ  

  UNESCO     (  32). 

   (       

   )        

            

     (Android  Apple ђ ).  

          



223 

 

            

  .  

   (1970–2016)   : 

  (  29,  31),  1970;   

   (  28),   1999 ( , 2008);  

   ,      ,  

       2009.  (  31)  

     ,      2013.  

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 29μ        

( μ  ,   ). 

 

 
        ђ  ZKP 

1 (  23),    -     

ђ     (     ). 

       



224 

 

     ,    ,     

24 h,       1,5  3 min ( , 2008).  

       -13 000  +23 000 ,   

 ђ   224 kg,     2.05 m.     

,  IPS         ,       

      ( , 2008). 

        

  „full-dome“  (     ) 

   30  50 . 

  (1970–2015).    

 (  29)       

,         (  1970), 

-   –    (  1983)   

  (  1998),       1.   

       ,     

 ( , 2014; , 2010 ; Ђ   , 1980).   

          1938,  

  ,  1953.     

 „ ђ  “ ( , 1984).     

   (  1964),        

   .     ,  X  

 ,  1966,      ,  , 

     ,    

 1964.  (Ђ   , 1980).    

   ZKP 1,  ,      

,          

ђ   .  , 3.  1970,    

(    )     .   



225 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 30μ  μ   – , ђ  ZKP 1,   
ν   –   ,      „ “. 

 
 

 31:       (1970–2014).  



226 

 

  ,     , -

          

 ,       600000  (90%  

 ).  

    ,  -   

(  2),      (  2),     

,            

 ( a 30),        (  31).   

   ,       

 (  30),      :   

    ;  ;   ; 

       (   

  ,      

  ); -        

 (   );     

          

  (  ,    ; 

  ). 

     XVII  ђ  

  (   , 2005)    

  (ЋtКЧТć, 2007 ; Stanić, 2007 b; Stanić, 2007 c),   

  ( , 2004;   , 2005),     

 (Stanić, 2007 ). M ђ   ( , 2009 )   

  UNESCO       ( , 

2010 ),           

    (   ., 2014; , 2010 a).  ,  

      (  32),    

, ђ         

(Galileo teachers training program, 2012; Christensen, 2007; Flick & Lederman, 2006).  

 



227 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 32:    ( , )    
       (2013). 

 

      ( ).  

     ,    1990–2000,  

   , ,    ђ  

,          ђ . 

ђ  ZKP 1,    1966,      

,      1992,     

( , 2008)     ђ .   

, ,        

ђ ,    ,     

ђ .       1999. 



228 

 

     (     ), 

   -  ,     

         

 ђ       .  

           

       ,     

 .  

 

 

        

    

 

    ,   

           

         (Stanić et 

al., 2014; Hodge & Saderholm, 2012; Akcer, 2011; El-Mitaky, 2011; Croft, 2008; 

Perhoniemi, 2006; , 2009 ; bbatantuono, 1995; Sneider, 1990; Norton, 1985; 

Sunal, 1977; Smith, 1974; Reed, 1972).    ,   

       ,     

       .  

         

       (Roche, 1960;  Jagger, 

1958),            

     ,   

  .       

 (1960–1972)    (ЊООН, 1972),   185 ,  

    90%        

     ,   

  ђ     .       

 ђ        (Reed, 1970; Reed & 

Campbel, 1972).     ,      



229 

 

      (Smith, 1974), a    

       . 

          (Smith, 

1974):    ;  ; 

 ( )  ;    .  

        ђ  

    (International Society od Planetarium Educators), 

 1974.      ,   250  (Tate, 

1974),          

.       ,  

           ,  

    -  .     

 1972.  ђ    (International 

Planetarium Society, 2015)     (Planetarian, 2015) 

    .        

  ,   ,    .   

 ,        , , 

,    ,       

  ,  ,    

,      ,   1972–2015, 

      .        

,         

   ,   ђ  

         

(Galileo teacher training program, 2012)     

,       (1945–2015) 

       .         

 ,         

   . ,   

        , 



230 

 

   ,      

,    ,     – 

  (Perhoniemi, 2006). 

    ,    

 (  11),      ,   

         

(George, 2006: 52)        

 . џ (George, 2006: 53)      – 

           

,  ,      ,   

 ,      .  

        

     ,    (Plummer, 

2009),       ,    45 min, 

    .       ,  

  ,    (Sky & Telescope, 1947: 27; 

Abbantantuono, 1995)       ,  ђ  

     .   

          

    ,         

 -  .  

  .    

  –     -   

     (  2),       

, , CHAT  COL ,       ђ  

      UNESCO  

      (  1).   

          

,     ,        

       ,    .  



231 

 

      ,  , 

    ,  ,    

   (Hodge & Saderholm, 2012).   

      (HШНРО & Saderholm, 2012; Small & 

Plummer 2009)         

       ,     

         (Garner, 2007). 

   ,      

   ђ  3D  4D   ,  

          

 (Perhoniemi, 2006).       

,   ,    ,   

         , 

    ђ  ,     

        ( , 2015).  

        

      . -     

19        (Brazell & Espinoza, 2009)  e 

 e          

,    , a   . 

 -          

   .  (Acker, 2009)     

,      full dome  

 , „    “   ђ   

„     “.     

           (    

   )  ђ   (  ),     

          

 (Reed & Campbel, 1972; Reed, 1970).  



232 

 

          

    ,        

     (   , 2005),   

, ,      (Science education as tool 

for active citizenship, 2015).  

        

:    ,  ;    

       ,  

   .      ,  

  IPS (2015),       (Smith, 

1974)         (Astronomy for 

НОvОХШpЦОЧt…, 2012),         

 : UNESCO (EНuМКtТШЧ ПШr КХХ…, 2013; EНuМКtТШЧ ПШr КХХ…, 2015; 

SustКТЧКЛХО НОvОХШpЦОЧt…, 2015; Incheon declaration, 2015; SСКpТЧР tСО ПuturО…, 2015), 

     (EurШpОКЧ rОpШrt…, 2001), 

ђ      (Metias, 2003),   

   (2012),  (2015),    

   (2001)     ( , 1990).  

    ,   

 ,    ђ      

     (    ,   

     -       

 )          TIMSS 

 PISA .  

 ,      ,   

          

( , 2009)          

      .  

 

  



233 

 

    

 

  (  3)     -  

           

,         

,          

.        :   

(100%  ),   (58%),   (31%),  

   (11%). 

     :   ZKP1 

(  ),   ,  , 

  . -          

   ,  ,  . 

  –       (  4) 

         

           

  ђ           

    .      

  ђ       ,    

        (  ђ  )  

 (   VII  VIII ). 

  ,    –     

       (     

  ). 

      , 

   ,     3,     

          

 .  

 

 



234 

 

 
 
 
 
 

2.    

 

2.1.     

 

    (     )  

          (  Herrenkohl, 

2010: 19):    ( -  ),  

    (        

),    (  ,   

 ),   ђ    (    

)    (        

  ). 

  ,       

    :    

(     ),   (   -  

 -    ),     

   (           

)          . 

  ,      (  

      ,    

),          

 -   -  .   

           

 -    ,     

  ,           

.  



235 

 

      ,  

  ,       

   (      ),   

,      -  ,  

   (      ). 

           -

    .  

  ,     ђ  

 ,       

   ( ,    

)         ђ    

ђ      .  

  ,  ,     

       ,      

     .  

        

   ,     , 

      ( , 2010),    

       .   (  

   ),   ,     

     ,    

  ђ   .   ,   

 ,  ђ  ,          

   .      ђ  

,             

      . 

        

      ,  

,  ,  , ,  , 

      . 



236 

 

2.2.        

   

       

        ,   

        

        , 

  ,     ,   

         

       ,    . 

         

     :    

     ,   

       . 

        : -

 ,  ,  , 

 ,  ,    ,  

       . 

 

 

2.3.      

 

            

   ђ    .  

   ђ      

         ,  

          

    . 

         

 :  



237 

 

(1)        

  ,           

 .  

(2)          

     ,    .  

(3)           

. (3 )           

       . 

(4)         ,   

 ,   .  

(5)        ђ  

   ,   ђ       

,  :      ,   

     . 

(6)            

. 

(7)          

        ,   

             

  .  

(8)          

            

        . 

 
 

2.4.    

 

       :  

(1)          

     . 



238 

 

(2)          

         

.  

(3)         

. 

 (3 )         

           

  . 

(4)         

      ,    

     ,      

  .  

(5)     ђ     

,   ђ       ,    

     ,    

    . 

(6)          

             

  ,         

 ђ            

     . 

(7)         

,   ( ,    

),          . 

(8)         

        . 

 

 

  



239 

 

2.5.     

 

  :  , -  

 ,      , , ,  

 ,    ,    

,  . 

        

    (  )    

   .     

           

 ,     ђ     

     (   ., 1998)  ђ  

  . 

        

 ( ) :   .  

  -    

    -      

  :  ,  ,     , 

   ,       

,    . 

        

           

      : 2,00–5,00. 

       :  ,  

. 

       

           

:   , ,    ,   

 .   



240 

 

       

    (   ., 1998)   

       23–65. 

     , ђ  ,   

   ,   

   (   ., 1998),      

    ,  1–30. 

      

    ,    

           

      (   ., 1998):  

 ,  –  ,  –  ,  

( ),  ( ). 

       

           (   

ђ  ): , .  

  :      

  ;      

;       

;      ;  

         ;  

       ;   ђ   

    ;        

     ;  ;  

;     ђ       

 ;       ;   ; 

   ;    ;  

   ;      

;       ;  

     . 



241 

 

     ,  

       ,  

 : ,    , , , 

,  ,  . 

      

       ,   

   :  , , , 

,  .  

       

         ,   

   : ,  ,    ,  

,      . 

       

        : , . 

          

 ,       

,   ,       Ђ ђ  (2010: 

282)    :     (  

,  ),     ( )   

    (  ,    

   ).  

          , 

    ,    (  

  Ђ ђ , 2010: 282)    :    

 (  ,  ),     

( )       (  , 

      ). 

    ђ     

        ,    



242 

 

  : ,    , , ,  

  . 

        

      .   

        : , ,  

. 

        

-         

  (  1996 ; Caropreso & Haggerty, 2000; , 2010) 

        .    

      :    

,     ,     

  ,       , 

   ,  ,  .  

        

      ( , 2014; , 2010)  

      :   , 

  ,    , 

 ,     ,  . 

      ђ    

            

 : , ,  . 

         

          

        0,00  100,00 .  

         

 ( ) : , , , 

.         

     ( , 2010: 93; , 2012: 138). 



243 

 

      ,  

  ,     ,  

    ,    

   ,       

,             

        :  , 

, , ,  .  

   ( ђ   , 1999),      

 ,          

,  .       

       ( )  

–            0,00  100,00. 

    ,       

  ђ       –  

          2,00  5,00.  

          

  .  

         

     ( ђ   , 1999),      

         

        .   

 
 

2.6.    

 

  ,     

,    ђ    ,    

           

  1970–2015 (   1970–1988      

).  



244 

 

       ,   

         .      

 ђ     –     . 

ђ  , ђ ,    (  ,   ) – 

    .  1   VI  

        2014/15. .  

2            

  2014/15. . 

    2  , ,    

 .          

         

    .    

         ,    

  , (     )   .  

   , ђ        

   .  

    2       

           

      ,    

   170     .   

   (     )     

      ,    

,           

  .        40   

      (  5)     

          

    ( ђ   , 1999)  . 

   2        

  (  ).       

  543    .     



245 

 

             

         ,   , 

  .   

    1 (  )    VI 

   ( ).        

      –      

 ( )        (   

),             

         .  

     ,     

    (        

  ,         

).     1 (    )  811 

 VI   33     .    

   1        (  5). 

 
 

2.7.  ,     
 

  

 

   ,       

     (1970–2015),   

    (       

 )           

        ,   

-   . -    

      .  

  , ,       

ђ            

  ,       .  



246 

 

      

       ђ    

 (  1)    (  2)     ђ  

    ,       

         

. 

-      

   ( )      

, ђ  ђ  ( )  ,    

       . 

 

 

  

 

           

     ,     ,  

   1   2,      

     ( ) , 

  . 

         

           ,  

           

    .      

  ,      -

 ,   ,       

    (  ђ     VI  

 ).         

,           ,  

     .     

   ( ),        



247 

 

 ,         

  .          .   

     ,    

,    .   ђ    , 

         

     ,        

. 

         1,  

         , 

            

.         ђ   

          V 

   VI       .  

 ,    ,     

  ,         ,  

      ,   

 .  ,   ,   . 

 

  

 

  ,     

 ,     ,   

 :  ,    .  

    (  5)      

            

( , ,   )   

.             

    V       VI 

.           

   .  



248 

 

    17 :    ,  

      .     

       ђ   .  

        .  

 ђ     ,    

  (   )     ,  , 

          

      ,   

(2012: 153).       7        

       („    

      “).       

 :          

,     .       

        (  )   

ђ  .           

     (    

).      ,     

      (   )  , ђ , 

  5.     

      ,   

    ђ      .   

     .      

     (  „     

    “  „    ђ  “).  

           

    .    „      

   “.        . 

    „   “,       

   (      )  ђ  



249 

 

 ,             

 : , , . 

        

        ,  ,  .  

           , 

      :    

ђ   ,     ђ     

ђ    ,       

  „  “,        

 ,    ,   ,    

      ђ    .   

            

 ,          

 ,          .  

           

 :     ( ), ,  

  ,      . 

      ,        

 .          :  

   ,      .  

    /  (  ),     

           (  

)   (  ).        –   

    ,        , 

        (     

   ),          

   ђ      .     

  ,    ,         

      „ “ ђ .    ђ  

,  ,     „  “  



250 

 

    .     

              

 ( ),         ђ   

   .     ,   

     VI .       

         ,  

           

      (0,00–100,00). ђ     

   45 ,           

(  5).  

   (  5)        

       ,    

ђ     (15 ),     

.       ,   

      ђ   .    

          

    .    ,   

          

.        ,     

  .  

      ,  

 ,   (   ., 1998).   

     ,     (   

         

)       ,  

  ђ  -   .  

    28 ,         

 -   ( ,     

 ),         (  

)    .   24       



251 

 

    ,      

,           

.           

           

,         , 

  -  .  

         

        (   

     )     (      

 )      .    

 ђ         , 

  ,   ђ       

   (  Excel )      

    .      

       (      

    ,  ,       

       , ,  ,   

           

 ).  

     40   12   

 ,    ,   ,  

  ,     (    

 )    -   (   

). 

          

.           

 ,        

    ;     

         –    

     .  5–8     



252 

 

:      ,    

      ,    

 ђ           

  .   (  5)       

     ,    ,   

       ,  

  џ ,       

  ,       

       .  

         

        : (1)   

         

 –            

         –  

 –  ;          

          ;  

      ,   ,     

; (2)      , 

          ,   

          

  ; (3)        

  Excel          

    ; (4)       

; (5)       ,  

   (  ). 

            

 ,           

,  ,     ,   

    (    30   

).  



253 

 

2.8.   

 

       

          

   :    ( -

 ),      (   

     ),    

(  ,    )    ђ  

 .  ,        

        .   

        ,  

   ( ,   ),  

  . 

       

           

        . 

       –   

         –  2015.   

  811   152 ,    60    ,  

        .   

         

  ,     ,  

         

 .        

 ( ,   )       

 .    , ђ , 

, ђ ,    ,      

   . 

      :  

    ,  ,  



254 

 

,  , ,    

 ;    UNESCO,   

ђ     ђ   ;  

   „ ђ  “    –  

,      . 

     ,  

     ђ     

      -     

 .  

 
 

2.9.   

 

   ,       

         

  ,     ,      

   .         

    (1923–2016),   

  ђ    (      

 ). 

  ,  -    

 -    ,        

    ,      . 

         

      ђ    

  ,        . 

     : -  

             ; 

ђ           

   , , CHAT  COL  (1923–2015)   

-       (  1);  



255 

 

        ;  

       ђ   

       ;   

         

      .   

        : 

        

  (  1)     (  3);   

   ;      

      ,      , 

        ;   

       

,    ,     

Android  Apple ђ  (  2);   (  3)   

-   , ,       

  ;        

 (  4)      ,   

 „   “ –       ,  

 ,   ;    –   

          

            

     (   „ ,    

 “);      ,   

     (  5). 

   (Slater, 2008)    

    (Association of Universities for Research in 

Astronomy)            

 135   (1970–2008)      

      .    (1922–1972), 

ђ     (Wall, 1972),   58   



256 

 

       ,   

 21  (36,21%)      

.        ,     

 ,        

,         2008–2015,  ђ  

       UNESCO (2007–2009)  

ђ   ,      , 

    .  

      (1958–2014)   47 

     (   –   

  , 2015),      

      ,    

   .   ,      

          .  

 
 

2.10.      

 

      ( ђ   , 1999): 

  (2009–2014),  ђ  (  2015 –  2015)   

   (  2015 –  2016).   

  (2009–2014).       

        ,   

,    ђ      

 I–VIII   ,    ,     

   ђ    ( ђ   

 ,        

ђ    )    -   XXI .  

       (Education for all..., 

2013; EНuМКtТШЧ ПШr КХХ…, 2014; Guidelines on interkultural education, 2006; European 

report..., 2001; Dakar framework for action, 2000),    



257 

 

  ( , 2011; Antonijević, 2006 К; AЧtШЧТУОvТć, 2006 Л; Le 

MцtКТs, 2003),      o , , 

    (   , 2013),   

  (Astronomy for development…, 2012),   

ђ    (International Planetarium Society, 2014)  

      2020 (2012),   ђ   

     –      

        

,      ђ  К   ђ  

 (Eurydice  ,  UNESCO  OECD ; 

   INCA,  IMSS  PISA ). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 33μ       2010–2020 ( )  -

  ( )μ – – , ( μ http://www.iau.org/). 

 

         

ђ          

  ,    (   ..., 



258 

 

2012),       ,    

 (  ..., 2001),     

 ђ  a  (  Eurydice  ,  

UNESCO, OECD, INCA, IMSS  PISA ). 

   (Astronomy for development…, 2012)   

 ђ   ,  -  

   -    (  33, )    

 (  33, )         

 ,    . 

 ђ        

     ( , , 

 ,  , ),     

 ,       (   

,    ),       

            , 

      (  33, ).  

  ,    ђ   

,           

  ,    ,     

     (  34,  

).   (   )      

   ,       

    (  34,  ) –  

 (  ,    )    

(     ,     ). 

 ,          

     ,    ,   

  ,     ,   

 (  34,    ) 



259 

 

           

   ,       ђ  

    ,        

      .     

     .  ,   

 ,    ,   

     ( ),      

  (  34).  ,    

, ђ ,        . 

        

       (  

)        (  34).  

 
 

 

 

 34μ       2010–2020 (  
, μ Сttpμ//ааа.ТКu.ШrР/),       

(  )      (  ).  
 



260 

 

           

 ,     ,      

 . ђ   ,     

,  ђ    (1999: 288): ђ      

  (  2014–  2015), ђ    

 (      )    

 ђ       „ ђ  “  

. 

        

  ,  ,    . 

           

    ;      

     (Hodge & Saderholm, 2012; Lantz 2011; 

Friedman, 2008; Perhoniemi, 2006; Sunal, 1977; Smith, 1974; Reed, 1972; Korey, 1963; 

Rosemergy, 1959 a);     ђ     

     (2004, 2005, 2007, 2008, 2009);  

          

 ;        ,  

,    . ђ    , 

        ,     

  .  ђ   

             

 .  

     ђ      

    ђ      . ђ      

 ( )   ,      

          

   . ђ        ,  

         ,   

 ђ        ђ ,   , 



261 

 

 ђ    (1999: 301). ђ      ,  

 ,         

  ,   .  

           

  ђ  .      

(  5)     :    

    ( –  2015);     

  ,     (  2015);  

,    ђ   ( –  2015); 

   ,      (  

2015–  2016). ђ       ђ  

:  I   ,      

„  “      ,  

  ,   ђ    , 

      .    

 ,    , : ђ    

         

  ; ђ         

       –  2015.  

 
 

2.11.   

 

 ,     ,   

 –  2015.       , 

   ,       

    :  , 

ђ  ,     . 

        –  

         (  3)  



262 

 

          (220   

  ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 35μ          
      –  2015. 

 
 

          

             



263 

 

       (  35,  4). 

 ,     

      ,    

  152  (  36)  811    60    

  (  35,  4). 

  4   ,     ,  

 ),         

     (    )   

    .    , 

       ,   . 

A           

    .  33  (  4)    

 (80,49%    ),      (19.51%  

  ).        

 :       (   

         15   ),  

     (     ),  

  (    )      

 ђ   ( ).   ,    

      ,    . 

       (92 , 

811    )    ,    

 ђ  .         

: ,    ,  ,    

   (  35). 

    УО   SurveyMonkey.com.  

  (  5)    ,      

 2015,         

  a .         

(  36).  



264 

 

 4μ ,    ,     ,  
       

 

 
 

  
  

 
  

MIANBG „  “  24 
 

 
 

 

MOPIDE „  “  17    

VLAKPR „  “  16  
 

 

BRRARA „  “  24 
 

 
 

 

RADOKG „  “  30   
 

 

JOPOKI „  “  20  
 

 

SVSAVR „  “  20 
 
 

 
 

VLPEVA „   
“ 

 25  
 

 

MMSDUD „   
“ 

 32  
 

 

BRNUSM „  “   21    

KOABRE „  “ 
 

( ) 26  
 
 

NHSNVR „   
“ 

 
( ) 19 

 
 

( ) 

 
 

ILRRUM „   “  15 
 

 
 

 

PELEPO „  “  17 

  
( ), 

 
 ( ) 

 
 

BABUPM „   
  
 

29 

ђ   
(  .) 

 
 

(  .) 
 

  
( ) 

 
 

BRRAGO „  “  14  
 

 

 

CAMARA 
 

„  “ 
 

 
25 

 
 

( ), 
 
 

( ) 
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KARAVP „ ђ ђ “ 
 
 

18 
 

 
  

DJAKKG „Ђ  “  29 
 

 
 

 

KAPLBG „1300 “ 
 

( ) 19 
  

( )   

BRSTBG „  “  23 
 

Ђ ђ  
 
 

FEKLKI „  “  9  
 

 

DIDASM „  
“ 

 25 
 

, 
  

 
 

VLAKBG „  “ 
 

( ) 18  
 

 

VLROBG „  “  24 
 

 
 
 

JAVEBG „  “  22 
 

 ( ) 
 
 

VAZIPA „  “  28 
 

 ( )   

SINIBG „   
“ 

 
( ) 29 

 
 

( ) 
  

SVMAGB „  “ 
 

( ) 23 
  

( )   

BRRABA „  “  42 
  

( )   

NAPEBG „  “ 
 

(  
) 

42 

 
 

( ), 
 

 ( ) 

  

DEMAGM „  “ 
 

 
44 

 
 

( ) 
  

MLANBG „ “ 
 

(  
) 

42 
 

M  
( ) 

 
, 

  

 

 
 a         

(       )     

(  )       ,     

      .  
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 36μ      . 
 
 

          

  .         543 a 

            

.   ,      ,     

,    .       
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      ђ   (  

 „ ђ  “   ),      

      .      

            

 .   

  ,        

   ,   2015,       

        ,     

.  543      30  (5.5%)   

   .  513     , 152 

       .  

     30%,        43 

        : ,    

,  ,       (  36).  

 ђ         

        .   

 ,      ,   

 ,        

   SurveyMonkey.com.      : 

    ,    

,    , ђ    

 ,         

.   

      ,   

        181  (152 

     29     )  

811   33      .    

         22  

,    (  4).   
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2.12.       

 

          

Statistical Package for Social Science (SPSS),  22.0,     IBM 

     , ,    

 .         

            

.    ,    

       .  

     :  

   (     ђ , 

 ,     ),    

 (   ,   (ANOVA), 

   ). 

      

    ,     

     .     

      (811     28 , 152   

   40   811     17 ,     

50 )          

        ,   

     ђ ,    

ђ  .   ђ       

    ђ       .  

          

   (      ,  

   ,      ).   

     ,    

      . 
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         ђ  .  , 

  140             

,    72 ,  51.4%     

  ,   68 ,  48.6%      

  .  

           

  ,          

    . ,  , 81.3%    

          

   ,    6.8%     

 .      (11.9%). 

          

  ђ       

    .    ђ   

ђ    .        

        

   .       

   ,     ђ     

.         ђ  .  

 χ2         

   ,         

  ђ         

   (   ,  ,  

 )   .         

 ђ  ,        .  

  ,    χ2 ,       

        ,    

     .   ,      – 
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 .       alfa,  

   ,      alfa=0.05 (    

5%).        ,  alfa , 

 ,  alfa=0.01.   , beta,     

(power) ,      .   (p 

)      ,   

    (χ2 )      ,  

   (            

 ).     χ2      

          ,     

20%        ,       

  .  

       ,  

  (      χ2 ),     

 .         

      . 

      ђ   

      t– .    ,  , 

         ,    

             . 

               

          

     .      t–   

         .   

  ,    Levene     

   .          

  ,          

    t– .  

      ђ   

            F–   
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   (ANOVA).    ,   ,   

           

  ,    (       

 ).            

  .   ,      

  (Scheffe)       

         . 

    ,    

(Bonferroni) ,      ,     

je  .  

         

  :      , 

      ,   .   

       (   )    

    ,      ,  

,            

.            

 ,  ,      

    .   

       ђ  

        –    

    ђ   .   

       ,     

(1988: 343)          

  ђ  : ,   .   

,       ђ   

 ђ      ђ    

.  ,          

 (        )    
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      ( ),     

 ,     .  

          

      .    

 ,    ,   

,            

     ,     ,  

     ,  . 

           

    ,   

 ,      .    
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3.      

 

   ,  ,   

    :  

        

(          ,  5),  

ђ  ,    (      

),       (   

    ).  ,   

   ,  ,    

  ,       .  

 
 

3.1.        
 

 
 .        

 :        

  ,    ,       

 .  

         

      : , , , 

, ,  ,  .   

           

 5.    (  5 , , , , , ђ, )    

       (  )   

       (  ).  
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 5μ        

)  

    %   % 

 

    .  11 7.9 7.9 7.9 

  22 15.7 15.7 23.6 

    50 35.7 35.7 59.3 

  28 20.0 20.0 79.3 

 29 20.7 20.7 100.0 

 140 100.0 100.0  
 

)  

    % 
  

% 

 

    .  10 7.1 7.1 7.1 

  63 45.0 45.0 52.1 

    39 27.9 27.9 80.0 

  10 7.1 7.1 87.1 

 18 12.9 12.9 100.0 

 140 100.0 100.0  
 

)  

    %   % 

 

  7 5.0 5.0 5.0 

    31 22.1 22.1 27.1 

  30 21.4 21.4 48.6 

 72 51.4 51.4 100.0 

 140 100.0 100.0  
 

)  

    % 
  

% 

 

    .  20 14.3 14.3 14.3 

  13 9.3 9.3 23.6 

    37 26.4 26.4 50.0 

  10 7.1 7.1 57.1 

 60 42.9 42.9 100.0 

 140 100.0 100.0  
 

)  

    % 
  

% 

 

    .  1 .7 .7 .7 

  3 2.1 2.1 2.9 

    11 7.9 7.9 10.7 

  18 12.9 12.9 23.6 

 107 76.4 76.4 100.0 

 140 100.0 100.0  
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ђ)   

    % 
  

% 

 

    .  6 4.3 4.3 4.3 

  48 34.3 34.3 38.6 

    35 25.0 25.0 63.6 

  22 15.7 15.7 79.3 

 29 20.7 20.7 100.0 

 140 100.0 100.0  
 

e)   

    %  
  

% 

 

     
 

20 14.3 14.3 14.3 

  22 15.7 15.7 30.0 

    36 25.7 25.7 55.7 

  10 7.1 7.1 62.9 

 52 37.1 37.1 100.0 

 140 100.0 100.0  

 
 

  5       5 ,    

 ,          

. ђ   ,  , ђ ,    

,     (5%)     

(  5 ,  ),    45% (  5 )    34.3% 

(  5ђ).   ,     „      

...“,    ,   (76.4%),  

 (51.4%)   (42.9% ).     5 

ђ  :          

     . 

  6–10       

   (   ),  ,  , 

   .   , „  “,     

       (19 , 13.6%).   

       (140),        

 (121),       „  %“.  



276 

 

 6:           
 

    %   % 

 

 44 31.4 36.4 36.4 

 77 55.0 63.6 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   
 

 
 7μ         

 

    %   % 

 

  1 .7 .8 .8 

 (  ) 60 42.9 49.6 50.4 

 ( ) 54 38.6 44.6 95.0 

 ( ) 5 3.6 4.1 99.2 

 ( ) 1 .7 .8 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   
 

 
 8:         

 

    %   % 

 

 30 6 4.3 5.0 5.0 

30-40 36 25.7 29.8 34.7 

40-50 48 34.3 39.7 74.4 

 50 31 22.1 25.6 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   

 

 9:         
 

    %   % 

 

 10 34 24.3 28.1 28.1 

10-20 49 35.0 40.5 68.6 

20-30 28 20.0 23.1 91.7 

 30 10 7.1 8.3 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   
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 10: )         

 
    %   % 

 

   29 20.7 24.0 24.0 

 21 15.0 17.4 41.3 

  31 22.1 25.6 66.9 

  8 5.7 6.6 73.6 

  4 2.9 3.3 76.9 

  27 19.3 22.3 99.2 

   1 .7 .8 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   

 
 

 10: )          
 

    %   % 

 

   29 20.7 24.0 24.0 

 21 15.0 17.4 41.3 

    39 27.9 32.2 73.6 

    32 22.9 26.4 100.0 

 121 86.4 100.0  
 

 
 19 13.6   

 140 100.0   

 
 
 

  6     55%,    ,  

31.4%  .  7      

     (42.9%)   (38.6%),   8 

      40–50  (34.3%), 30–40  25.7%,  

  50  22.1%.     ,   9    

   10–20   (35%),      10 

(24.3%)     20–30 (20%).   ,   

10 ,      (22.1%),    (20.7%)    

(19.3%).          (  10 ),  

            

(27.9%),    (22.9%)     (20.7%).       
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  .     

     ,  ,  

,     (  11–15).  11–15   

   :        

(  )    , ,  ,  

    (  ).    11–14 

  χ2         ђ  

   (   )    , 

,       (   ). , 

       ђ     

     :   , 

,      .     

  .   11 �2 , � = = . , � = .   (  11 ). 

        ,      

 ђ         

.       12–13 (   12 –13 ).  

 14, ђ ,    χ2  (  14 ),    

,  ,   ђ      

   , ,    . 

  � = . ,         .  

          14  

 13:          

      20  (32.1%),      10 

  (79.4%);     ђ   30  (100%, 

    )        

 –   35.5%   50 .       

    (  31).  13      

    : 0% (  30  ), 8.3% (30–40 

), 20.8% (40–50 )  32.3% (  50 ).    

,           
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 ђ .          (6.7%)   

  (3.7%)     .  

     (  12)    

    (54.5%)    ,    

 6.8%   3.9% ,    13.6%   22.1% 

,    25%   19% .   

         ђ  

       ,  

    ,    ђ   

       (      

 ). 

  15            

           :  

      62.1%  10.3%,   47.6%  4.8%,  

    48.7%  2.6%       59.4%  

3.1%.          

         (33.3%),    

      (10.3%).     

  ,        

–            

  .  

   .     

             

 (  5 ),     4.3% (  5ђ).  , 

   34.3%,    5%    2.1% 

.            ,  

 45,  20.7%      ,  

 51.4%       76.4%    

.
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 11:   μ     ђ       

 

     

 
 

 
(  

) 

 
( ) 

 
( ) 

 
( ) 

 
 

 (  ) 0 4 2 0 0 6 

%         ? 0.0% 66.7% 33.3% 0.0% 0.0% 100.0% 

%     0.0% 6.7% 3.7% 0.0% 0.0% 5.0% 

%   0.0% 3.3% 1.7% 0.0% 0.0% 5.0% 

  
  

 (  ) 0 11 9 2 1 23 

%         ? 0.0% 47.8% 39.1% 8.7% 4.3% 100.0% 

%     0.0% 18.3% 16.7% 40.0% 100.0% 19.0% 

%   0.0% 9.1% 7.4% 1.7% 0.8% 19.0% 

  

 (  ) 1 11 13 1 0 26 

%         ? 3.8% 42.3% 50.0% 3.8% 0.0% 100.0% 

%     100.0% 18.3% 24.1% 20.0% 0.0% 21.5% 

%   0.8% 9.1% 10.7% 0.8% 0.0% 21.5% 

 

 (  ) 0 34 30 2 0 66 

%         ? 0.0% 51.5% 45.5% 3.0% 0.0% 100.0% 

%     0.0% 56.7% 55.6% 40.0% 0.0% 54.5% 

%   0.0% 28.1% 24.8% 1.7% 0.0% 54.5% 

 

 (  ) 1 60 54 5 1 121 

%         ? 0.8% 49.6% 44.6% 4.1% 0.8% 100.0% 

%     100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

%   0.8% 49.6% 44.6% 4.1% 0.8% 100.0% 

 11 μ χ2
  

  df p 

  χ2  10.721
a
 12 .553 

  9.185 12 .687 

  .201 1 .654 

   121   

a. 14  (70.0%)      5.     .05. 
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 12:   μ           
 

     

 
 

  

 (  ) 3 3 6 

%          ? 50.0% 50.0% 100.0% 

%     6.8% 3.9% 5.0% 

%   2.5% 2.5% 5.0% 

   
 

 (  ) 6 17 23 

%          ? 26.1% 73.9% 100.0% 

%     13.6% 22.1% 19.0% 

%   5.0% 14.0% 19.0% 

  

 (  ) 11 15 26 

%          ? 42.3% 57.7% 100.0% 

%     25.0% 19.5% 21.5% 

%   9.1% 12.4% 21.5% 

 

 (  ) 24 42 66 

%          ? 36.4% 63.6% 100.0% 

%     54.5% 54.5% 54.5% 

%   19.8% 34.7% 54.5% 

 

 (  ) 44 77 121 

%          ? 36.4% 63.6% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.4% 63.6% 100.0% 
 

 12 μ χ2
  

  df p 

  χ2  1.929
a
 3 .587 

  1.957 3 .581 

  .022 1 .883 

   121   

a. 2  (25%)      5.     2.18 
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 13:   μ     ђ       
 

   (  )  

 30 30-40 40-50  50 

  

 (  ) 0 3 2 1 6 

%          ? 0.0% 50.0% 33.3% 16.7% 100.0% 

%    (  ) 0.0% 8.3% 4.2% 3.2% 5.0% 

%   0.0% 2.5% 1.7% 0.8% 5.0% 

   
 

 (  ) 0 3 10 10 23 

%          ? 0.0% 13.0% 43.5% 43.5% 100.0% 

%    (  ) 0.0% 8.3% 20.8% 32.3% 19.0% 

%   0.0% 2.5% 8.3% 8.3% 19.0% 

  

 (  ) 0 7 10 9 26 

%          ? 0.0% 26.9% 38.5% 34.6% 100.0% 

%    (  ) 0.0% 19.4% 20.8% 29.0% 21.5% 

%   0.0% 5.8% 8.3% 7.4% 21.5% 

 

 (  ) 6 23 26 11 66 

%          ? 9.1% 34.8% 39.4% 16.7% 100.0% 

%    (  ) 100.0% 63.9% 54.2% 35.5% 54.5% 

%   5.0% 19.0% 21.5% 9.1% 54.5% 

 

 (  ) 6 36 48 31 121 

%          ? 5.0% 29.8% 39.7% 25.6% 100.0% 

%    (  ) 100.0% 100.0% 100.0% 100.0% 100.0% 

%   5.0% 29.8% 39.7% 25.6% 100.0% 

 

 13 μ χ2
  

  df p 

  χ2  14.724
a
 9 .099 

  17.147 9 .046 

  6.610 1 .010 

   121   

a. 7  (43.8%)      5.     .30. 
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 14:   μ     ђ       
 

      (  )  

 10 10-20 20-30  30 

 
 

 (  ) 2 2 2 0 6 

%          ? 33.3% 33.3% 33.3% 0.0% 100.0% 

%       (  ) 5.9% 4.1% 7.1% 0.0% 5.0% 

%   1.7% 1.7% 1.7% 0.0% 5.0% 

  
  

 (  ) 2 10 8 3 23 

%          ? 8.7% 43.5% 34.8% 13.0% 100.0% 

%       (  ) 5.9% 20.4% 28.6% 30.0% 19.0% 

%   1.7% 8.3% 6.6% 2.5% 19.0% 

  

 (  ) 3 12 9 2 26 

%          ? 11.5% 46.2% 34.6% 7.7% 100.0% 

%       (  ) 8.8% 24.5% 32.1% 20.0% 21.5% 

%   2.5% 9.9% 7.4% 1.7% 21.5% 

 

 (  ) 27 25 9 5 66 

%          ? 40.9% 37.9% 13.6% 7.6% 100.0% 

%       (  ) 79.4% 51.0% 32.1% 50.0% 54.5% 

%   22.3% 20.7% 7.4% 4.1% 54.5% 

 

 (  ) 34 49 28 10 121 

%          ? 28.1% 40.5% 23.1% 8.3% 100.0% 

%       (  ) 100.0% 100.0% 100.0% 100.0% 100.0% 

%   28.1% 40.5% 23.1% 8.3% 100.0% 

 

 14 μ χ2
  

  df p 

  χ2  16.828
a
 9 .051 

  18.666 9 .028 

  6.331 1 .012 

   121   

. 6  (37.5%)      5.     .50. 
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 15:   μ            
 

   

  
 

   
 

 

  
  

 
 

 (  ) 3 1 1 1 6 

%        ? 50.0% 16.7% 16.7% 16.7% 100.0% 

%   10.3% 4.8% 2.6% 3.1% 5.0% 

%   2.5% 0.8% 0.8% 0.8% 5.0% 

  
  

 (  ) 3 7 7 6 23 

%        ? 13.0% 30.4% 30.4% 26.1% 100.0% 

%   10.3% 33.3% 17.9% 18.8% 19.0% 

%   2.5% 5.8% 5.8% 5.0% 19.0% 

  

 (  ) 5 3 12 6 26 

%        ? 19.2% 11.5% 46.2% 23.1% 100.0% 

%   17.2% 14.3% 30.8% 18.8% 21.5% 

%   4.1% 2.5% 9.9% 5.0% 21.5% 

 

 (  ) 18 10 19 19 66 

%        ? 27.3% 15.2% 28.8% 28.8% 100.0% 

%   62.1% 47.6% 48.7% 59.4% 54.5% 

%   14.9% 8.3% 15.7% 15.7% 54.5% 

 

 (  ) 29 21 39 32 121 

%        ? 24.0% 17.4% 32.2% 26.4% 100.0% 

%   100.0% 100.0% 100.0% 100.0% 100.0% 

%   24.0% 17.4% 32.2% 26.4% 100.0% 
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     ,    -  

            

     .       

     ,      ,  

           

  ( , , ,  , , , 

 ).   (  30)   -  

   (  2),    ,    

 ,   ђ    ,     

 .   

       (1970–2014), 

       ,   

        (55%)  

 (31.4%)  13.6%     .   

             

     ,   , 

    ,     .  9 

           

,         10–20   (40.5%), 

      30   (8.3%),  , , 

ђ ,         

   .  

 ,   , ђ    

,             

       ,   , 

 ,    ,     ,  

     13.6%       . 

    ,    

    :  29.3%   
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   ,  66.4% ;  36  121     

 – 22.7%    33.8%  ;   

       –  ђ   30   

16.7%,  30–40    27.8%,  40–50  25%,     50   41.9%; 

   (33.3%)     (27.8%)   

  ,     (2.8%)    (5.6%)  

    .  

 ,         

         :  

 I-VIII  (    V )      

  -    (  , 

,    ,    -  

   ).  

        ђ    

   ,      

 –         .  

 

 

3.2.           

 

   :       

        ,   

 ,      16–21.  

    85.21%  – 36.36%   63.63% 

.           

    .  

  .     

      (33.9%  19%),  17;  

     (17.4%  13.2%),  20;   

   (5%    0.8%),  21.  
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      :   (12.4% 

 2.5%   ),  16;    (9.9%  2.5%), 

 18,    (20.7%  16.5%),  19.     

      .     

 (  20)   „  “   ,     2 

 (1.65%).          

   (3.3%  ). 

   .    

    (52.9%),   (37.2%),  

(14.9%),    (5.8%)     

(1.7%).            

 ,           

,      ,      

 .          

   , ђ ,         

  ђ   (TIMSS  PISA),      

  ,       – , 

  .      
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 16:           

    

  

 (  ) 15 3 18 

%       ? 83.3% 16.7% 100.0% 

%   12.4% 2.5% 14.9% 

  

 (  ) 12 28 40 

%       ? 30.0% 70.0% 100.0% 

%   9.9% 23.1% 33.1% 

    

 (  ) 10 18 28 

%       ? 35.7% 64.3% 100.0% 

%   8.3% 14.9% 23.1% 

 

 (  ) 7 23 30 

%       ? 23.3% 76.7% 100.0% 

%   5.8% 19.0% 24.8% 

 

 (  ) 0 5 5 

%       ? 0.0% 100.0% 100.0% 

%   0.0% 4.1% 4.1% 

 

 (  ) 44 77 121 

%       ? 36.4% 63.6% 100.0% 

%   36.4% 63.6% 100.0% 

 

 17:           

    

  

  23 41 64 

%       ? 35.9% 64.1% 100.0% 

%   19.0% 33.9% 52.9% 

  

  18 30 48 

%       ? 37.5% 62.5% 100.0% 

%   14.9% 24.8% 39.7% 

    

  3 6 9 

%       ? 33.3% 66.7% 100.0% 

%   2.5% 5.0% 7.4% 

 

  44 77 121 

%       ? 36.4% 63.6% 100.0% 

%   36.4% 63.6% 100.0% 
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 18:             

    

 

  

  12 3 15 

%        ? 80.0% 20.0% 100.0% 

%   9.9% 2.5% 12.4% 

  

  15 26 41 

%        ? 36.6% 63.4% 100.0% 

%   12.4% 21.5% 33.9% 

    

  11 33 44 

%        ? 25.0% 75.0% 100.0% 

%   9.1% 27.3% 36.4% 

 

  6 11 17 

%        ? 35.3% 64.7% 100.0% 

%   5.0% 9.1% 14.0% 

 

  0 4 4 

%        ? 0.0% 100.0% 100.0% 

%   0.0% 3.3% 3.3% 

 

  44 77 121 

%        ? 36.6% 63.6% 100.0% 

% o   36.6% 63.6% 100.0% 

 

 19:           
    

 

  

  25 20 45 

%      ? 55.6% 44.4% 100.0% 

%   20.7% 16.5% 37.2% 

  

  12 33 45 

%      ? 26.7% 73.3% 100.0% 

%   9.9% 27.3% 37.2% 

    

  7 22 29 

%      ? 24.1% 75.9% 100.0% 

%   5.8% 18.2% 24.0% 

 

  0 2 2 

%      ? 0.0% 100.0% 100.0% 

%   0.0% 1.7% 1.7% 

 

  44 77 121 

%      ? 36.4% 63.6% 100.0% 

%   36.4% 63.6% 100.0% 
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 20:             

 
    

 

  

 0 2 2 

%       ? 0.0% 100.0% 100.0% 

%   0.0% 1.7% 1.7% 

  

 16 21 37 

%       ? 43.2% 56.8% 100.0% 

%   13.2% 17.4% 30.6% 

    

 14 27 41 

%       ? 34.1% 65.9% 100.0% 

%   11.6% 22.3% 33.9% 

 

 12 25 37 

%       ? 32.4% 67.6% 100.0% 

%   9.9% 20.7% 30.6% 

 

 2 2 4 

%       ? 50.0% 50.0% 100.0% 

%   1.7% 1.7% 3.3% 

 

 44 77 121 

%       ? 36.4% 63.6% 100.0% 

%   36.4% 63.6% 100.0% 
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 21:             
 

    

  

  1 6 7 

%          ? 14.3% 85.7% 100.0% 

%   0.8% 5.0% 5.8% 

  

  15 23 38 

%          ? 39.5% 60.5% 100.0% 

%   12.4% 19.0% 31.4% 

   
 

  13 27 40 

%          ? 32.5% 67.5% 100.0% 

%   10.7% 22.3% 33.1% 

 

  11 17 28 

%          ? 39.3% 60.7% 100.0% 

%   9.1% 14.0% 23.1% 

 

  4 4 8 

%          ? 50.0% 50.0% 100.0% 

%   3.3% 3.3% 6.6% 

 

  44 77 121 

%          ? 36.4% 63.6% 100.0% 

%   36.4% 63.6% 100.0% 
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3.3.       

 

   :      

    ;    :     

         

    ,     22–26.  

 
 

 22:          
 

    %  % 

 
 

   7 5.0 13.5 13.5 

 16 11.4 30.8 44.2 

 18 12.9 34.6 78.8 

    10 7.1 19.2 98.1 

 1 .7 1.9 100.0 

 52 37.1 100.0  
 .  88 62.9   

 140 100.0   
 

 

 23:         
 

    %  % 

 
 

   12 8.6 23.1 23.1 

 24 17.1 46.2 69.2 

 13 9.3 25.0 94.2 

    3 2.1 5.8 100.0 

 52 37.1 100.0  
 .  88 62.9   

 140 100.0   
 
 

 24:          
 

    %  % 

 
 

   33 23.6 62.3 62.3 

 16 11.4 30.2 92.5 

 4 2.9 7.5 100.0 

 53 37.9 100.0  
 .  87 62.1   

 140 100.0   
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 25:         
 

    %  % 

 
 

   6 4.3 11.5 11.5 

 11 7.9 21.2 32.7 

 14 10.0 26.9 59.6 

    12 8.6 23.1 82.7 

 9 6.4 17.3 100.0 

 52 37.1 100.0  
 

.  88 62.9   

 140 100.0   
 

 

 26:         
 

    %  % 

  
 

   11 7.9 21.6 21.6 

 13 9.3 25.5 47.1 

 14 10.0 27.5 74.5 

    6 4.3 11.8 86.3 

 7 5.0 13.7 100.0 

 51 36.4 100.0  
 .  89 63.6   

 140 100.0   

 

 

    22–26       

       (92.5%),   

 (69.2%),    (47.1%),   (44.2%) 

    32.7%.       

   ,          

   .    

  .      

       ђ     

 ђ          . 

      .    27–31 

  χ2         ђ   

 ђ       .  

 



294 

 

 27:         
 

    

 

  
 

 (  ) 2 4 6 

%       ? 33.3% 66.7% 100.0% 

%   4.3% 8.5% 12.8% 

 

 (  ) 8 7 15 

%       ? 53.3% 46.7% 100.0% 

%   17.0% 14.9% 31.9% 

 

 (  ) 5 10 15 

%       ? 33.3% 66.7% 100.0% 

%   10.6% 21.3% 31.9% 

  
  

 (  ) 1 9 10 

%       ? 10.0% 90.0% 100.0% 

%   2.1% 19.1% 21.3% 

 

 (  ) 0 1 1 

%       ? 0.0% 100.0% 100.0% 

%   0.0% 2.1% 2.1% 

 

 (  ) 16 31 47 

%       ? 34.0% 66.0% 100.0% 

%   34.0% 66.0% 100.0% 

 

 

 27 : χ2
  

 

  df p 

  χ2  5.581
a
 4 .233 

  6.321 4 .176 

  3.140 1 .076 

   47 
  

. 6  (50%)      5.     .34. 

 
 

  27 ,     (�2 , � = = . ;   � =. ),    ,       ђ  

        .  

       28–31 (    χ2 ) –  

    ,  ,    ђ   

       ( , , 

          

 )    (  28 –31 ).  
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 28:         
 

 
   

 

   

 (  ) 5 7 12 

%       ? 41.7% 58.3% 100.0% 

%   10.6% 14.9% 25.5% 

 

 (  ) 7 13 20 

%       ? 35.0% 65.0% 100.0% 

%   14.9% 27.7% 42.6% 

 

 (  ) 4 8 12 

%       ? 33.3% 66.7% 100.0% 

%   8.5% 17.0% 25.5% 

  
  

 (  ) 1 2 3 

%       ? 33.3% 66.7% 100.0% 

%   2.1% 4.3% 6.4% 

 

 (  ) 17 30 47 

%       ? 36.2% 63.8% 100.0% 

%   36.2% 63.8% 100.0% 

 

 28 : χ2
  

 

  df p 

  χ2  .221a 3 .974 

  .219 3 .974 

  .165 1 .685 

   47   

. 4  (50%)      5.     1.09 

 

 29:         
 

    

 

  
 

 (  ) 12 17 29 

%      ? 41.4% 58.6% 100.0% 

%     75.0% 54.8% 61.7% 

%   25.5% 36.2% 61.7% 

 

 (  ) 3 12 15 

%      ? 20.0% 80.0% 100.0% 

%     18.8% 38.7% 31.9% 

%   6.4% 25.5% 31.9% 

 

 (  ) 1 2 3 

%      ? 33.3% 66.7% 100.0% 

%     6.3% 6.5% 6.4% 

%   2.1% 4.3% 6.4% 

 

 (  ) 16 31 47 

%      ? 34.0% 66.0% 100.0% 

%     100.0% 100.0% 100.0% 

%   34.0% 66.0% 100.0% 
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 29 : χ2
  

 

  df p 

  χ2  2.013a 2 .365 

  2.117 2 .347 

  1.143 1 .285 

   47   

. 2  (33.3%)      5.     1.02. 

 
 

 30:       
     

 

 
   

 

  
 

 (  ) 2 3 5 

%       ? 40.0% 60.0% 100.0% 

%   4.3% 6.4% 10.6% 

 

 (  ) 6 4 10 

%       ? 60.0% 40.0% 100.0% 

%   12.8% 8.5% 21.3% 

 

 (  ) 3 9 12 

%       ? 25.0% 75.0% 100.0% 

%   6.4% 19.1% 25.5% 

  
  

 (  ) 2 10 12 

%       ? 16.7% 83.3% 100.0% 

%   4.3% 21.3% 25.5% 

 

 (  ) 4 4 8 

%       ? 50.0% 50.0% 100.0% 

%   8.5% 8.5% 17.0% 

 

 (  ) 17 30 47 

%       ? 36.2% 63.8% 100.0% 

%   36.2% 63.8% 100.0% 

 

 30 : χ2
  

 

  df p 

  χ2  5.780
a
 4 .216 

  5.923 4 .205 

  .489 1 .485 

   47   

a. 6  (60%)      5.     1.81. 
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 31:       
     

 

 
   

 

   

 (  ) 5 5 10 

%       ? 50.0% 50.0% 100.0% 

%   10.6% 10.6% 21.3% 

 

 (  ) 5 7 12 

%       ? 41.7% 58.3% 100.0% 

%   10.6% 14.9% 25.5% 

 

 (  ) 3 9 12 

%       ? 25.0% 75.0% 100.0% 

%   6.4% 19.1% 25.5% 

  
  

 (  ) 1 5 6 

%       ? 16.7% 83.3% 100.0% 

%   2.1% 10.6% 12.8% 

 

 (  ) 3 4 7 

%       ? 42.9% 57.1% 100.0% 

%   6.4% 8.5% 14.9% 

 

 (  ) 17 30 47 

%       ? 36.2% 63.8% 100.0% 

%   36.2% 63.8% 100.0% 

 

 31 : χ2
  

 

  df p 

  χ2  2.758a 4 .599 

  2.886 4 .577 

  .685 1 .408 

   47   

. 7  (70%)      5.     2.17. 

 
 

   .      

      .     

         

(  5 ),       ђ  

               

    .   
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3.3.1.         

 
    (3 )     

         

      : 80.4%    

         

  , 3.6%  ,  16.1%   .   

    , 32.1%   , 1.4% 

, 6.4%   ,  60%     . 

  .        

 ђ         

          

       .  

       ђ  .  

 (  32)     χ2
  (  32 ): �2 , � == . ;   � = . ,    � > . ,      

, ,    ђ      

        .  

 33   33     � > . ,  ђ      

 ђ          

.  

   .    

         

            

      (68)      

(  5 ),          (50)    

           . 

       (     ),  

        ђ   .   
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 32:            
      

 

    

 

 (  ) 16 25 41 

%           
 ?  

39.0% 61.0% 100.0% 

%     88.9% 78.1% 82.0% 

%   32.0% 50.0% 82.0% 

 

 (  ) 1 1 2 

%           
 ?  

50.0% 50.0% 100.0% 

%     5.6% 3.1% 4.0% 

%   2.0% 2.0% 4.0% 

 
 

 (  ) 1 6 7 

%           
 ?  

14.3% 85.7% 100.0% 

%     5.6% 18.8% 14.0% 

%   2.0% 12.0% 14.0% 

 

 (  ) 18 32 50 

%           
 ?  

36.0% 64.0% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.0% 64.0% 100.0% 

 

 32 : χ2
  

 

  df p 

  χ2  1.765
a
 2 .414 

  1.981 2 .371 

  1.302 1 .254 

   50   

a. 4  (66.7%)      5.     .72. 
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 33:   ђ       
         

 

  10 10-20 20-30  30  

 

 (  ) 7 16 15 3 41 

%         
    

  / ?  

17.1% 39.0% 36.6% 7.3% 100.0% 

%       
(  ) 

100.0% 72.7% 88.2% 75.0% 82.0% 

%   14.0% 32.0% 30.0% 6.0% 82.0% 

 

 (  ) 0 0 2 0 2 

%         
    

  / ?  

0.0% 0.0% 100.0% 0.0% 100.0% 

%       
(  ) 

0.0% 0.0% 11.8% 0.0% 4.0% 

%   0.0% 0.0% 4.0% 0.0% 4.0% 

 

 

 (  ) 0 6 0 1 7 

%         
    

  / ?  

0.0% 85.7% 0.0% 14.3% 100.0% 

%       
(  ) 

0.0% 27.3% 0.0% 25.0% 14.0% 

%   0.0% 12.0% 0.0% 2.0% 14.0% 

 

 (  ) 7 22 17 4 50 

%         
    

  / ?  

14.0% 44.0% 34.0% 8.0% 100.0% 

%       
(  ) 

100.0% 100.0% 100.0% 100.0% 100.0% 

%   14.0% 44.0% 34.0% 8.0% 100.0% 

 

 33 : χ2
  

 

  df p 

  χ2  10.968
a
 6 .089 

  14.078 6 .029 

  .003 1 .954 

   50   

a. 9  (75.0%)      5.     .16. 
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3.4.       

 

   :     

    ,       , 

    34–42     14 (  140) ,  80% 

    (88.9% )   34,     

  .  35   96.8%     

,  87.1% ,       

    ,    36  97.6% (87.9% 

) ,          

 .  37–39       

           – 

   (83.7%),   (85.8%)   

   (77.3%),         

    (  %). 

 

 34:       
      

 

    %  % 

 

 112 80.0 88.9 88.9 

 14 10.0 11.1 100.0 

 126 90.0 100.0  
    14 10.0   

 140 100.0   

 

 

 35:          
        

 

    %  % 

 

 122 87.1 96.8 96.8 

 4 2.9 3.2 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   
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 36:         

        
 

    %  % 

 

 123 87.9 97.6 97.6 

 3 2.1 2.4 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   

 
 

 37:         
  (  )     

 

    %  % 

 

 118 83.7 93.6 93.65 

 8 5.7   6.4 100.0 

 126 89.4 100.0  
   15 10.6   

 141 100.0   

 
 

 38:       

     

 

    %  % 

 

 121 85.8 93.6 93.65 

 5 3.6   6.4 100.0 

 126 89.4 100.0  
   15 10.6   

 141 100.0   

 

 

 39:        

      
 

    %  % 

 

 109 77.3 86.5 86.5 

 17 12.1  13.5 100.0 

 126 89.4 100.0  
   15 10.6   

 141 100.0   
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    ,    (  44)  

      (71.4% )   

  (67.9% ,  42)     

.            (31.4% 

,  41),    (27.9% ,  40), 

  (17.1% ,  43)    (12.9% 

,  45).   

 
 

 40:          
     

 

    %  % 

 

 39 27.9 31.0 31.0 

 87 62.1 69.0 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   
 

 

 41:         
      

 

    %  % 

 

 44 31.4 34.9 34.9 

 82 58.6 65.1 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   

 

 

 42:         
       

 

    %  % 

 

 95 67.9 75.4 75.4 

 31 22.1 24.6 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   
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 43:        
     

 

    %  % 

 

 24 17.1 19.0 19.0 

 102 72.9 81.0 100.0 

 126 90.0 100.0  

   14 10.0   

 140 100.0   

 

 44:         
       

 

    %  % 

 

 100 71.4 79.4 79.4 

 26 18.6 20.6 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   
 

 

 45:          
 

    %  % 

 

 18 12.9 14.3 14.3 

 108 77.1 85.7 100.0 

 126 90.0 100.0  
   14 10.0   

 140 100.0   

 

 

  .      

        ђ    

        ,   

 ђ        

    .       

.  

          

   : 81.8%    92.2%  

 (  46)          
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  .    (df=1)      

        (   

   χ2 )        

     (  46–46 ).   

    ( ), p=0.137, ђ    

  p>0.05,         ђ   

         . 

  , ђ ,       

 (  47).  �2       �2 , � = = . ;   � =. ,      p<0.05 (  47 )     

   ,  ђ   . 

         ђ  

     ,    : 

95.5%    97.4%   (  48)   

 ,        (  49),    

   93%.  

   (  48 ),    

 ( ): p=0.621,     p>0.05     

,  ,      ђ      

        .   

,  49   :  �2 , � = = . ;   � = . ,   

    p<0.05,  ђ   ,    

 ђ      ђ      

   . 

      (  50–53),  

           

            

ђ  .           

   (72.4%   72.7% ,  51),    50 
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  (66.7% )   ,    

     (84.4% ).  50   

 �2 , � = = . ;   � = .   ђ    

(p>0.05) –           

     .   51 ,    

       ( ), 

p=0.0668, (p>0.05), ђ            

          . 

 52    ђ     

      : 55.2%    

  , 61.9%  , 94.9%       

90.6%     .      86.4% 

   74%   (  53).   52 ,  

        (�2 , � = = . ;   � = . , 

(p<0.05)      ђ         

     .   ,   

    (  53 ),    

( ), p=0.167, ђ    (p>0.05)     

ђ              

 ,      . 

   .    

        ђ    

      ,     

          

,       ђ   

   .   ,       

        14  (  140 ) 

             (121), 18 

      .  
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  ђ         

   ђ   ђ  .   

    ђ       

        :   

,       ,       

,    ,     

.  

           

           

,          

.  

   ,     

             –  

          

              

 :          (  

  )       (   

);   :       

 . 

     , ђ ,  

     (     

  ,       , 

      )   

 (    ,  ,  ), 

          

. 

         

             

.  
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 46:        
        

 

     

  

 

 (  ) 36 71 107 

%       ? (  ) 33.6% 66.4% 100.0% 

%     81.8% 92.2% 88.4% 

%   29.8% 58.7% 88.4% 

 

 (  ) 8 6 14 

%       ? (  ) 57.1% 42.9% 100.0% 

%     18.2% 7.8% 11.6% 

%   6.6% 5.0% 11.6% 

 

 (  ) 44 77 121 

%       ? (  ) 36.4% 63.6% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.4% 63.6% 100.0% 

 

 46 : χ2
      

 
 df p 

 
 

( ) 

 
 

( ) 
  χ2 2.954a 1 .086   
 b 2.026 1 .155   

  2.834 1 .092   
      .137 .079 

  2.930 1 .087   
   121     

a. 0  (0.0%)      5.      5.09. 
b.      2x2  
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 47:   ђ       
        

 

   

  
 

   
  

   
 

 

 (  ) 26 20 36 25 107 

%       ? (  
) 

24.3% 18.7% 33.6% 23.4% 100.0% 

%   89.7% 95.2% 92.3% 78.1% 88.4% 

%   21.5% 16.5% 29.8% 20.7% 88.4% 

 

 (  ) 3 1 3 7 14 

%       ? (  
) 

21.4% 7.1% 21.4% 50.0% 100.0% 

%   10.3% 4.8% 7.7% 21.9% 11.6% 

%   2.5% 0.8% 2.5% 5.8% 11.6% 

 

 (  ) 29 21 39 32 121 

%       ? (  
) 

24.0% 17.4% 32.2% 26.4% 100.0% 

%   100.0% 100.0% 100.0% 100.0% 100.0% 

%   24.0% 17.4% 32.2% 26.4% 100.0% 

 

 47 : χ2
  

 

  df p 

  χ2  15.674
a
 6 .016 

  12.934 6 .044 

  4.868 1 .027 

   121   

a. 9  (64.3%)      5.     .12. 
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 48:           
          

 
 

     

  

 

 (  ) 42 75 117 

%       ? (       ) 35.9% 64.1% 100.0% 

%     95.5% 97.4% 96.7% 

%   34.7% 62.0% 96.7% 

 

 (  ) 2 2 4 

%       ? (       ) 50.0% 50.0% 100.0% 

%     4.5% 2.6% 3.3% 

%   1.7% 1.7% 3.3% 

 

 (  ) 44 77 121 

%       ? (       ) 36.4% 63.6% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.4% 63.6% 100.0% 

 

 48 : χ2
      

 
 df p 

 
 

( ) 

 
 

( ) 

  χ2 .332a 1 .564   

 b .002 1 .962   

  .320 1 .572   

      .621 .462 

  .330 1 .566   

   121     

a. 2  (50%)      5.     1.45. 

b.      2x2 
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 49:   ђ          
          

 
 

   

  
 

   
  

   
 

 

 (  ) 28 20 39 30 117 

%       ? ( . .  .) 23.9% 17.1% 33.3% 25.6% 100.0% 

%   96.6% 95.2% 100.0% 93.8% 96.7% 

%   23.1% 16.5% 32.2% 24.8% 96.7% 

 

 (  ) 1 1 0 2 4 

%       ? ( . .  .) 25.0% 25.0% 0.0% 50.0% 100.0% 

%   3.4% 4.8% 0.0% 6.3% 3.3% 

%   0.8% 0.8% 0.0% 1.7% 3.3% 

 

 (  ) 29 21 39 32 121 

%       ? ( . .  .) 24.0% 17.4% 32.2% 26.4% 100.0% 

%   100.0% 100.0% 100.0% 100.0% 100.0% 

%   24.0% 17.4% 32.2% 26.4% 100.0% 

 
 

 49 : χ2
  

  df p 

  χ2  30.875
a
 6 .000 

  9.848 6 .131 

  .799 1 .371 

   121   

a. 9  (64.3%)      5.     .03. 
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 50:  ђ        
        

 
 

   

  
 

   
  

   
 

 

 (  ) 21 14 28 27 90 

%         
  ? (   . ) 

23.3% 15.6% 31.1% 30.0% 100.0% 

%   72.4% 66.7% 71.8% 84.4% 74.4% 

%   17.4% 11.6% 23.1% 22.3% 74.4% 

 

 (  ) 8 7 11 5 31 

%         
  ? (   . ) 

25.8% 22.6% 35.5% 16.1% 100.0% 

%   27.6% 33.3% 28.2% 15.6% 25.6% 

%   6.6% 5.8% 9.1% 4.1% 25.6% 

 

 (  ) 29 21 39 32 121 

%         
  ? (   . ) 

24.0% 17.4% 32.2% 26.4% 100.0% 

%   100.0% 100.0% 100.0% 100.0% 100.0% 

%   24.0% 17.4% 32.2% 26.4% 100.0% 

 

 50 : χ2
  

 

  df p 

  χ2  4.591
a
 6 .597 

  5.924 6 .432 

  1.998 1 .158 

   121   

a. 5  (35.7%)      5.     .26. 
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 51:          
        

 

     

  

 

 (  ) 34 56 90 

%         
  ? (    ) 

37.8% 62.2% 100.0% 

%     77.3% 72.7% 74.4% 

%   28.1% 46.3% 74.4% 

 

 (  ) 10 21 31 

%         
  ? (    ) 

32.3% 67.7% 100.0% 

%     22.7% 27.3% 25.6% 

%   8.3% 17.4% 25.6% 

 

 (  ) 44 77 121 

%         
  ? (    ) 

36.4% 63.6% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.4% 63.6% 100.0% 

 

 51 : χ2
      

 

  df p 
  

( ) 
  

( ) 

  χ2 .304a 1 .582   

 b .112 1 .738   

  .307 1 .579   

      .668 .373 

  .301 1 .583   

   121     

a. 0  (0.0%)      5.     11.27. 

b.      2x2 
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 52:  ђ        

         
 
 

   

  
 

   
  

   
 

 

 (  ) 16 13 37 29 95 

%       ? ( ) 16.8% 13.7% 38.9% 30.5% 100.0% 

%   55.2% 61.9% 94.9% 90.6% 78.5% 

%   13.2% 10.7% 30.6% 24.0% 78.5% 

 

 (  ) 13 8 2 3 26 

%       ? ( ) 50.0% 30.8% 7.7% 11.5% 100.0% 

%   44.8% 38.1% 5.1% 9.4% 21.5% 

%   10.7% 6.6% 1.7% 2.5% 21.5% 

 

 (  ) 29 21 39 32 121 

%       ? ( ) 24.0% 17.4% 32.2% 26.4% 100.0% 

%   100.0% 100.0% 100.0% 100.0% 100.0% 

%   24.0% 17.4% 32.2% 26.4% 100.0% 

 
 

 52 : χ2
  

 

  df p 

  χ2  26.571
a
 6 .000 

  29.159 6 .000 

  13.342 1 .000 

   121   

a. 6  (42.9%)      5.     .21. 
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 53:          
         

 

     

  

 

 (  ) 38 57 95 

%       ? ( ) 40.0% 60.0% 100.0% 

%     86.4% 74.0% 78.5% 

%   31.4% 47.1% 78.5% 

 

 (  ) 6 20 26 

%       ? ( ) 23.1% 76.9% 100.0% 

%     13.6% 26.0% 21.5% 

%   5.0% 16.5% 21.5% 

 

 (  ) 44 77 121 

%       ? ( ) 36.4% 63.6% 100.0% 

%     100.0% 100.0% 100.0% 

%   36.4% 63.6% 100.0% 

 

 

 53 : χ2
      

 

  df p 
  

( ) 
  

( ) 

  χ2 2.526a 1 .112   

 b 1.848 1 .174   

  2.664 1 .103   

      .167 .085 

  2.505 1 .113   

   121     

a. 0  (0.0%)      5.     9.45. 

b.      2x2 
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3.5.  ђ          
        

 

 :        

ђ     ,   ђ     

  ,  μ      ,  

      ,       

     .      

  ђ     ,    

   ( ),        .  

 ,          ђ  

   ,   ђ    ,  

     .    ,  

  ,        

        . 

     (140)       

  ,      t ,      

       ђ     

,           

       .  

 

 

3.6.            

 

   :       

             

      (  5)     

    54.  811 , 724     (10.73% 

   )       (  ),  

        4.42,   88.4%  

 .  
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     ,   54      

         .   

50%  ,  ,        9.5;  

   12.5 ;     7.5     

  20.5 .           

  88.4%   ,       

, ,      50% : 

       8.46  (44.54%  

ђ  ),     8.77  (35.08%  ),  

   2.86  (19.10%  )    12.56  

(30.63%  41 ).           

   (  5).  

 
 

 54:  μ     ,   
          (N   ) 

 

 
N (  

)  
-
 

-
 

  
 

 
 

 

 
 

   
  

724 3.00 2.00 5.00 4.42 88.4% 0.77 

  811 19.0 .0 19.0 8.46 44.54% 4.46 
  811 25.0 .0 25.0 8.77 35.10% 6.02 
  811 15.0 .0 15.0 2.86 19.10% 3.70 
  811 41.0 .0 41.0 12.56 30.63% 8.30 

     811 100.0 .0 100.0 32.66 32.66% 18.58 

   (N) 724       

 

  54     ,  ,      

    (32.66%  ),        

  ,    ,    

  .   

  .      

            (4.55) 

        (4.34),      

           (  55). 
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      ,    

  :        ђ  

            . 

    t–  (  56).     

, p=0.000; t(706, n=708)=3.81,     p<0.01,  

   .         

ђ              

     1% (   ). 

 

 

 55:            
         (N   ) 

 

 
    

 
N (  

) 
 
 

 
 

 
 

 

   
  

 

 349 4.5507 .65476 .03505 

 359 4.3401 .80545 .04251 

 

 56μ      (t– ) 
 

 

  
 

 
t-      

F . t 

 
 
 

 
 

(p ) 

. 
. 

 

. 
 
 

95%  
  
 

  

  
 

21.813 .000 3.812 706 .000 .21061 .05525 .10212 .31909 

   
  

  3.823 684.67 .000 .21061 .05510 .10243 .31878 

 

 

         57–58.  

 57             

      (  13.68%),     ,     

              

 (    ).  
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 57:           
        

 

 
    

 
N 

 
 

.  (%) 
. .  

(%) 

  
 376 9.983 4.0540 .2091 

 402 7.381 4.3267 .2158 

 
 

  58    ,         

       ,      

      .  

 
 

 58:         
 

  N   .  (%) . .  (%) 

  
 379 8.569 4.3791 .2249 

 404 8.569 4.4835 .2231 

 

 

   (  59),       

     14.74%       

    ,            

.        1.55%   ,   

       (  60). 

 
 

 59:          
          

 

 
    

 
N 

 
 

.  
(%) 

. .  
(%) 

  
 376 10.894 5.9723 .3080 

 402 7.209 5.3915 .2689 

 
 

 60:         
 

  N .  .  (%) . .  (%) 

  
 379 8.731 5.8074 .2983 

 404 9.119 6.1673 .3068 
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  (  61)  20.11%         

        ,      

   .        

    (1.38%)    ,  ђ      

 (  62). 

 
 

 61:         

            
 

 
    

 
N 

. 
 

.  
(%) 

. .  
(%) 

  
 376 4.523 4.4301 .2285 

 402 1.506 2.0703 .1033 

 

 

 62:         
 

  N .  .  (%) . .  (%) 

  
 379 2.826 3.6778 .1889 

 404 3.033 3.7739 .1878 

 
 

  (  63–64)         

  15.76%,       2.44%   .  

        (  65–66) 

              

  (  15.76% ),           (  1.60%).  

 
 

 63:         
            

 

 
    

 
N 

. 
 

.  
(%) 

. .  
(%) 

  
 376 16.203 8.7950 .4536 

 402 9.743 6.1859 .3085 

 
 

 64:         
 

  N .  .  (%) . .  (%) 

  
 379 12.245 8.0103 .4115 

 404 13.246 8.5492 .4253 
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 65:          
        

 

 
    

 
N .  .  . .  

     
 376 41.602 18.7695 .9680 

 402 25.838 14.1349 .7050 

 

 

 66:      
 

  N .  .  . .  

     
 379 32.371 17.8881 .9188 

 404 33.968 19.0864 .9496 

 
 

          

         – , 

,   ,       .  

  .       

   ,            , 

    , ,  ,     

    .             

        45 ,    

 .            

  376           

,     .   ,    

     ,      ,     

      ,      (  

 ),         

(  ). 

       ђ   

       –    ,   

        ,   ,   

 ,     .     

  ,          
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,          

   ,          

. 

           , 

  ђ   ,  ђ       

 ,       .       

       ђ     (   ђ   ),   

,      ,      

       .   

         

 ,        (  V  VI ),    

,     ,   . 

 

 

3.7.        ђ      
            

 

 .        

           

 ,         

    ( )        

       t-      

(  67–70)      (  76).  

          ђ  

              

.       ђ      

          .  

   t-      (     

  ),            . 

    ,        

   Levene  (  67).     

  ,        67: 
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t(776, n=778)=8.66, p<0.01  p=0.000.   (p=0.000)     

 ,            

          ,  

      1%.  

 
 

 67:  t–         
         

 

    
 
 

t-      

F p t 

 
 
 

 
 

(p ) 
 

  
  

 

. 
 
 

95%  
  

  

 

 
 

 
3.011 .083 8.642 776 .000 2.6021 .3011 2.0110 3.1932 

 
   

 
  8.660 775.997 .000 2.6021 .3005 2.0123 3.1919 

 
 

       ђ      

  ђ     (  67 ).      

      ,      je   

       .  

 
 

 67 μ  t–         
 

 

  
  

 
t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 

  

95%  
  

  

 

 
  

 
.535 .465 -.002 781 .998 -.0007 .3170 -.6230 .6216 

 
  

 
  -.002 779.727 .998 -.0007 .3168 -.6226 .6212 
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  67      t- : � , � = =− . , � = .  , � > . ,        ,  

        ђ     

   .  

 68   t-      . 

       ђ       

          .     

  .  : � , � = = . , � < .   p=0.000, 

          .   

      ,        

    ,       1%. 

 
 

 68:  t–         
         

 

 

   
 
 

t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 
 

 

95%  
  

  

 
 

 
4.867 .028 9.043 776 .000 3.6847 .4075 2.8848 4.4845 

 
  

 
  9.012 754.573 .000 3.6847 .4089 2.8820 4.4873 

 

 
 

  68    : � , � = = − . , � = .  , 
        .       

         .  

 t-         69.    

    ђ          

        .      

             

     . 
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 68 μ  t–         
 

 

  
  

 
t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 
 

 

95%  
  

  

 
 

 
2.76 .097 -.905 781 .366 -.3879 .4288 -1.2296 .4537 

 
  

 
  -.907 780.988 .365 -.3879 .4279 -1.2280 .4521 

 

 

 ,   69, � , � = = . , � < .  , 
p=0.000,        . ђ    

              

            

 1%. 

 

 

 69:  t–       
          

 

   
  

 

t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 
 

 

95%  
  

  

 
 

 
273.9 .000 12.29 776 .000 3.0164 .2454 2.5347 3.4981 

 
  

 
  12.03 523.426 .000 3.0164 .2507 2.5239 3.5089 

 

 

 69 ,    � , � = = − . , � = .  , 
p>0.01,               

         .  

 
 



326 

 

 69 μ  t–         
 

 

  
  

 
t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 
 

 

95%  
  

  

 
 

 
.02 .88 -.78 781 .436 -.2076 .2666 -.7308 .3157 

 
  

 
  -.78 779.864 .436 -.2076 .2664 -.7304 .3153 

 

 

  70    t-    .    

    ђ          

       .        

              

 .    : � , � = = . , � < .   

p=0.000,               

           

(    1%)          

. 

 
 

 70:  t–           
     

 

 

  
  

 
t-      

F p t 

 
 
 

 
 

(p ) 
 

 
 
 

 
 

 

95%  
  

  

 
 

 
43.05 .000 11.91 776 .000 6.4609 .5424 5.3962 7.5256 

 
  

 
  11.78 668.477 .000 6.4609 .5486 5.3838 7.5380 
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    70 , � , � = = . , � = .  , p>0.01, 

               

        .  

 
 

 70 μ  t–         
 

 

  
  

 
t-      

F p t 

 
 
 

 
 

(p ) 

 
 
 

 
 

 

95%  
  

  

 
 

 
2.76 .097 -1.69 781 .092 -1.0009 .5930 -2.1650 .1632 

 
   

 
  -1.69 780.999 .091 -1.0009 .5918 -2.1626 .1608 

 
 

 t-          71.  

      ђ         

       .     

              

  .    : � , � = = . , � < .   p=0.000, 

              

             

     1%.  

 

 71:  t–     (      ) 
          

 

   
  

 
t-      

F p t 

 
 
 

 
 

(p ) 

 
 
 

 
 

 

95%  
  

  

 
 

 
26.56 .000 13.29 776 .000 15.7641 1.1865 13.4350 18.0931 

 
  

 
  13.16 695.375 .000 15.7641 1.1975 13.4130 18.1152 
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           71 . 

        ђ       

  ,             

    .   76    � , � = = . ,� = .  , p>0.01,          ,    

          . 

 
 

 71 .  t–      
(     )     

 

 

   
 
 

t-      

F p t 

 
 
 

 
 

(p )  

 
 
 

 
 

 

95%  
  

  

 
 

 
1.95 .163 -1.21 781 .228 -1.5971 1.3241 -4.1963 1.0021 

 
  

 
  -1.21 780.999 .227 -1.5971 1.3214 -4.1909 .9967 

 
 

        

ђ    .            

  ђ  , ђ         

. ђ        ,    ђ  .  

    724       72.  

           

   .       (**),   

       0.01.   

   ђ        0.636. 

      (   ),    

(0.881)        (0.829).    

       (0.353)   

  (0.344). 
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 72:        
 

 

 
  
. 

 

-
  

-

  

-
 
 

-
  

 
  

  

   
 

 

 
 

1 .321
**

 .252
**

 .204
**

 .344
**

 .353
**

 

p  .000 .000 .000 .000 .000 

N 724 724 724 724 724 724 

 
 

 
 

.321
**

 1 .636
**

 .479
**

 .614
**

 .816
**

 

p .000  .000 .000 .000 .000 

N 724 811 811 811 811 811 

  

 
 

.252
**

 .636
**

 1 .509
**

 .564
**

 .829
**

 

p .000 .000  .000 .000 .000 

N 724 811 811 811 811 811 

 
 

 
 

.204
**

 .479
**

 .509
**

 1 .526
**

 .714
**

 

p .000 .000 .000  .000 .000 

N 724 811 811 811 811 811 

 
 

 
 

.344
**

 .614
**

 .564
**

 .526
**

 1 .881
**

 

p .000 .000 .000 .000  .000 

N 724 811 811 811 811 811 

   
  

 
 

.353
**

 .816
**

 .829
**

 .714
**

 .881
**

 1 

p .000 .000 .000 .000 .000  
N 724 811 811 811 811 811 

 
 

  73    F-   je   e  

        (    

  ,     3).        

ђ        .    

          .  

 
 

 73μ     ђ   (  )     
 

   
  

 
  

 
F p 

ђ   8561.996 3 2853.999 8.560 .000 

  265728.014 797 333.410   
 274290.010 800    
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   , F(3,797)=8.560, p<0.01  p=0.000,   

 ,           

      1% (   73).   

    (T  74)         

         ђ  

   ,   ,     ,   , 

           ђ  

,   ,     ,   .  

 
 

 74:        ђ     
(  ђ ,        ) 

 

 
(I)  (J)  

 
 
 

(I-J) 

. 
 

p 

95%   

   

Scheffe 

  
 

 

 .8524 2.1733 .985 -5.236 6.941 

    7.4361* 1.4951 .000 3.247 11.625 

    3.1449 2.2276 .574 -3.096 9.386 

 

    -.8524 2.1733 .985 -6.941 5.236 

    6.5836* 2.2948 .042 .155 13.012 

    2.2924 2.8272 .883 -5.628 10.213 

  
 
 

    -7.4361* 1.4951 .000 -11.625 -3.247 

 -6.5836* 2.2948 .042 -13.012 -.155 

    -4.2912 2.3464 .342 -10.864 2.282 

  
  

    -3.1449 2.2276 .574 -9.386 3.096 

 -2.2924 2.8272 .883 -10.213 5.628 

    4.2912 2.3464 .342 -2.282 10.864 

Bonfe-

rroni 

  
 

 

 .8524 2.1733 1.000 -4.896 6.600 

    7.4361* 1.4951 .000 3.482 11.390 

    3.1449 2.2276 .950 -2.747 9.037 

 

    -.8524 2.1733 1.000 -6.600 4.896 

    6.5836* 2.2948 .025 .514 12.653 

    2.2924 2.8272 1.000 -5.185 9.770 

  
 
 

    -7.4361* 1.4951 .000 -11.390 -3.482 

 -6.5836* 2.2948 .025 -12.653 -.514 

    -4.2912 2.3464 .407 -10.497 1.915 

  
  

    -3.1449 2.2276 .950 -9.037 2.747 

 -2.2924 2.8272 1.000 -9.770 5.185 

    4.2912 2.3464 .407 -1.915 10.497 

*.       0.05. 

 
 

 ,   F- ,      

   (  73),   (Scheffe)  
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     (  74).    

 ,    (Bonferroni) ,   

   ,     je  .  

    ,      

       ,   ,   

 ,   ,    .   

     ,        

  .          

         :   

   ,  ,    .  

          

       (     , 

, ,    , )   

        ,  

   (  75).      (   

      ),    

    (    , )    

  .     ,        

        .   (  

)     75,        , (-) –  

 ,  (+) –   .         

           , 

          ( , , 

  ).  

  (    75)   

    ,       

(14.7%),       (28.3%).  

          ђ  

            . 

,          (  
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          ,  

  ).          

     ,      ,   

        .  

 
 

 75:          
       ,     

 

 
 

 
 

F(6,710) 
 

      
 

  
  

 
 

 28.3% 46.62 0.285 0.380 
    

(-) 

 19.9% 29.34 0.278 0.280 
 (-),   

  (-),  
 (-) 

 14.7% 20.46 0.206 0.294 
 (-),   

  (-) 

 20.8% 31.17 0.134 0.353  (+)   (+) 

 25.0% 39.42 0.278 0.328 - 

 
 

   ,   75,       

         ,  

          .    

,             

    .      

   0.280   ,  0.380    .  

,  ,   0.328,   ,      

           (   

ђ   )       (  

    ,      ,   

). 

          

  ,         

   .  
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 ,         

    ( )        

             

           . 

  ,    ,     

     ,         

     ,      ,   

  „ “     .   ,      

        (    , 

   )         , 

     ,          

 . 

 

 

3.8.           
           

 

        

 ,    ,   -

  (    ,  ,   , 

 ,       )   

       (  5)      76–81   

 37–42.  

     ,    ,  76   

37           (  

)        (51%)     (44.9%)  

 (35.5).       ,   

     (83.6%)     

(81.3%)        (72.7%).  
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 76:       
 

    %   % 

 

  298 36.7 44.9 44.9 

 256 31.6 38.6 83.6 

 92 11.3 13.9 97.4 

 10 1.2 1.5 98.9 

  7 .9 1.1 100.0 

 663 81.8 100.0  
 

 
 148 18.2   

 811 100.0   

    %   % 

 

  174 21.5 35.5 35.5 

 182 22.4 37.1 72.7 

 101 12.5 20.6 93.3 

 17 2.1 3.5 96.7 

  16 2.0 3.3 100.0 

 490 60.4 100.0  
 .  321 39.6   

 811 100.0   

    %  % 

 

  49 6.0 51.0 51.0 

 29 3.6 30.2 81.3 

 14 1.7 14.6 95.8 

 3 .4 3.1 99.0 

  1 .1 1.0 100.0 

 96 11.8 100.0  
 .  715 88.2   

 811 100.0   

 
 

 
 

 37μ     . 



335 

 

 77:     
 

    %   % 

 

  277 34.2 41.8 41.8 

 241 29.7 36.4 78.2 

 110 13.6 16.6 94.9 

 24 3.0 3.6 98.5 

  10 1.2 1.5 100.0 

 662 81.6 100.0  
 .  149 18.4   

 811 100.0   

    %  % 

 

  171 21.1 34.8 34.8 

 180 22.2 36.7 71.5 

 90 11.1 18.3 89.8 

 29 3.6 5.9 95.7 

  21 2.6 4.3 100.0 

 491 60.5 100.0  
 .  320 39.5   

 811 100.0   

    %   % 

 

  44 5.4 47.3 47.3 

 26 3.2 28.0 75.3 

 19 2.3 20.4 95.7 

 3 .4 3.2 98.9 

  1 .1 1.1 100.0 

 93 11.5 100.0  

 .  718 88.5   

 811 100.0   

 
 

     (  38.6%)     

(37.1%)   (30.2%),       37. 

          

  (  77),       

, 47.3%, 41.8%     34.8%  (  38). 

       ,    

 (78.2%),    (75.3%)   (71.5%);   

   (20.4%),    (5.9%)   

 (4.3%)  . 

 



336 

 

  78        :  

   ,     (45.1%), 

  (33.7%)   (32.2%).   (    

  )   :     (69.2%), 

   (62.7%) ,  ,   (60.2%).    

(26.8%),      (4.7%),  .    

    (13.2%),      

 (10.1%)   (8.2%). 

 
 

 78μ      
 

    %   % 

 

  221 27.3 33.7 33.7 

 190 23.4 29.0 62.7 

 158 19.5 24.1 86.9 

 66 8.1 10.1 96.9 

  20 2.5 3.1 100.0 

 655 80.8 100.0  
 .  156 19.2   

 811 100.0   

    %   % 

 

  156 19.2 32.2 32.2 

 136 16.8 28.0 60.2 

 130 16.0 26.8 87.0 

 40 4.9 8.2 95.3 

  23 2.8 4.7 100.0 

 485 59.8 100.0  
 .  326 40.2   

 811 100.0   

    %   % 

 

  41 5.1 45.1 45.1 

 22 2.7 24.2 69.2 

 15 1.8 16.5 85.7 

 12 1.5 13.2 98.9 

  1 .1 1.1 100.0 

 91 11.2 100.0  

 .  720 88.8   

 811 100.0   
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 38μ    . 
 

 

 
 

 39μ     . 

 

 
  

 40μ      . 
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 79:       ( ) 
 

    %   % 

 

  181 22.3 29.0 29.0 

 166 20.5 26.6 55.6 

 147 18.1 23.6 79.2 

 72 8.9 11.5 90.7 

  58 7.2 9.3 100.0 

 624 76.9 100.0  
 .  187 23.1   

 811 100.0   

    %   % 

 

  136 16.8 29.1 29.1 

 125 15.4 26.8 55.9 

 125 15.4 26.8 82.7 

 49 6.0 10.5 93.1 

  32 3.9 6.9 100.0 

 467 57.6 100.0  
 .  344 42.4   

 811 100.0   

    %  % 

 

  54 6.7 59.3 59.3 

 19 2.3 20.9 80.2 

 14 1.7 15.4 95.6 

 4 .5 4.4 100.0 

 91 11.2 100.0  
 .  720 88.8   

 811 100.0   

 

 

 79   40       

,       (59.3%)     

(29%)   (29.1%),   ,      (  

      ):  (80.2%),  

(55.9%)   (55.6%).  

       

  ,       ,  

   80,     41.   38   85,   ,    

 ,       „  

“ (45.7%),      (78.3%),    

   (70.2%)   (65.7%).   



339 

 

 80μ     (   ) 
 

    %  % 

 

  259 31.9 40.8 40.8 

 187 23.1 29.4 70.2 

 119 14.7 18.7 89.0 

 34 4.2 5.4 94.3 

  36 4.4 5.7 100.0 

 635 78.3 100.0  

 .  176 21.7   

 811 100.0   

    %  % 

 

  175 21.6 36.8 36.8 

 137 16.9 28.8 65.7 

 113 13.9 23.8 89.5 

 23 2.8 4.8 94.3 

  27 3.3 5.7 100.0 

 475 58.6 100.0  
 .  336 41.4   

 811 100.0   

    %  % 

 

  42 5.2 45.7 45.7 

 30 3.7 32.6 78.3 

 15 1.8 16.3 94.6 

 3 .4 3.3 97.8 

  2 .2 2.2 100.0 

 92 11.3 100.0  
 .  719 88.7   

 811 100.0   

 
 

 

 41μ       
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     42    81,      

    (42.9%),       

 (2.2%).  

  .      

,     ,        

,           

 (  40)        (  39).     

,   -          

         (    ,  , 

  ,  ,       ),   

         ,   

      .  

     (  37–40)  , 

ђ ,            ,  

  ,  ,      .    

             

   .  ,      , 

        ђ   16  

,           45 . 

              

  ,       ,    

       ,   

  ,          

 ,     .    

      (    )  

     (  82),  , ђ ,  

         -   

,       ,     .  
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 81μ         
 

    %  % 

 

  239 29.5 38.1 38.1 

 200 24.7 31.8 69.9 

 128 15.8 20.4 90.3 

 36 4.4 5.7 96.0 

  25 3.1 4.0 100.0 

 628 77.4 100.0  
 .  183 22.6   

 811 100.0   

    %  %  

 

  168 20.7 35.9 35.9 

 145 17.9 31.0 66.9 

 109 13.4 23.3 90.2 

 27 3.3 5.8 95.9 

  19 2.3 4.1 100.0 

 468 57.7 100.0  
 .  343 42.3   

 811 100.0   

    %  % 

 

  39 4.8 42.9 42.9 

 27 3.3 29.7 72.5 

 19 2.3 20.9 93.4 

 4 .5 4.4 97.8 

  2 .2 2.2 100.0 

 91 11.2 100.0  
 .  720 88.8   

 811 100.0   

 
 

 

 42:         . 
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 82:     –  „  “ 
 

  
 

   
 

 
 

 
  

 

 
44.9% 

(83.6%) 

41.8%  

(78.2%) 

33.7% 
(62.7%) 

29% 
(55.6%) 

40.8% 
(70.2%) 

38.1% 
(69.9%) 

 
35.5% 

(72.7%) 
34.8% 
(71.5) 

32.2% 
(60.2%) 

29.1% 
(55.9) 

36.8% 
(65.7%) 

35.9% 
(66.9%) 

 
51% 

(81.3) 
47.3% 

(75.3%) 
45.1% 

(69.2%) 
59.3% 

(80.2%) 
45.7% 

(78.3%) 
42.9% 

(72.5%) 

 

 

   .    ђ  

        ,  

 ,     ђ .    

        ,     

    ,          

           

,    .   ,       

            , 

        ,     

.  

      76–81,        

     (   ),       

         . 

         90 (  ), 624–663 (  

)    467–491 (  811  ).  

        (   

),         (  ).  

,           (     

   ).        

           ( , 

 5)  – – .   
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4.      
 
 

  .   „ ђ   

          

 “         

     ђ        

ђ   .   - ,  

            

         ,   

  .  

       , 

     ђ   ђ    

 ( -  ),      ( , 

, CHAT  COL ),    ( ,   )  

  ђ      (    )  

  (          

).  

  -       

 : (1)        

    ,       

       -  , 

ђ          

; (2)         

 -   ,   -   

,        (  

),      , 

    (  ),   ђ     
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    (    ,  

           

   ),      ,  

           (  

 , ,    )   

      ђ     

  . 

        

         ,   

         ,  

             

 . 

 (1):          

     ,    ђ  

 .         

     ђ   ,  

 ,      .  χ2  ђ     

 (   ) ђ      

   ,     ђ    

,       ,    .  

  (1):      

    ,         

         , 
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