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 !"#$%&'"() $& ')#*'" +"#&,*,)-"$.) $!"#$%'& /& 0&%"0&%)-"$.*%* *1!&/*'&()". 2&+!&'"(& 

" )34$%!&5)6 $ 0&%"!)&3() ) ')!%7&3() 0*#"3) +* %"0)%" „8"%)!)9,93()5) ' 5 .3&$” ) 

„:"*0"%!)-() +!"*1!&/7'&()6 ) .&!%)()%" (& ;<"!”.  *.&/&() $& '9/0*=(*$%) /& 

)/+*3/'&(" (& 0&%"0&%)-"$.) "%4# .&%* +"#&,*,)-"$.* $!"#$%'*.  !"#$%&'"( " .*0).$9% 

.&%* +"#&,*,)-"$.* $!"#$%'* /& !">3".$)6. 

 

)6;<193 =>?3 5!"#$%$&'!()& (*!"(+,#, .#+!.#+&'!()% %/*#-%,#0&!, "&0#.&'!0 (%6+7!*, 

&-(4!"%,#+!4()& 5*%8!(. 

 

 

,@,!"!0&! 

 

9# *!#4&-&*#0! 0# 8!4&+! 0# %/*#-%,#0&!+% (! &-5%4-,#+ (*!"(+,#, )%&+% :! 0#*!'!. 

5!"#$%$&'!()& (*!"(+,#. 1! (;"!<(+,#+ -# 6%*.&*#0!+% 0# -0#0&=, 7.!0&=, 5%-&8&&, 

)*&+!*&&, )#'!(+,# 0# 4&'0%(++#. >'&+!4=+ +*=/,# "# *#-5%4#$# ( *#-0%%/*#-0& 

(*!"(+,#, -# "# 0#5*#,& &-/%* (5%*!" )%0)*!+0#+# (&+7#8&=. ?-/%*;+ (! %+0#(= )#)+% -# 

7*%'0#+# *#/%+#, +#)# & -# &06%*.&*#0! 0# 7'!0&8&+! -# *!(7*(& ( %$4!" (#.%(+%=+!40% 

&-5%4-,#0!.  

@#+!.#+&)#+# ! "!"7)+&,0# 0#7)#, %/!)+&+! < 0# &-(4!",#0! (# #/(+*#)+0&. 

A%(+&$#0!+% "% .#+!.#+&'!()& -#)%0%.!*0%(+& %/#'! ! *!-74+#+ %+ !)(5!*&.!0+& & 

&0"7)+&,0& -#)4B'!0&=, 5*&4%C!0&=+# 0# .#+!.#+&)#+# (# , *#-4&'0& %/4#(+&, # & 

5*&'&0#+# -# (;-"#,#0!+% 0# '#(+ %+ .#+!.#+&'!()&+! (+*7)+7*& & +!%*&& ! *!#40# 

0!%/3%"&.%(+ ()%$#+% ! ,;+*!D0%.#+!.#+&'!()#, 5%-);(0% (! %+)*&,#+ *!#40& +!30& 

5*&4%C!0&=). 

9# *#-/&*#0!+%, 5*!%+)*&,#0!+%, 5*&4%C!0&!+% 0# .#+!.#+&'!()& -0#0&=, -# 

6%*.&*#0!+% 0# &-(4!"%,#+!4()& 7.!0&= (! (;-"#,#+ & &-5%4-,#+ (5!8&6&'0& 

5!"#$%$&'!()& (*!"(+,#. >'!0&8&+! &.#+ *#-4&'0# 0!%/3%"&.%(+ %+ 5%")*!5# 5%*#"& 

&0"&,&"7#40&+! *#-4&'&=, %(%/!0% 5% *#,0&:! 0# #/(+*#)+0%(+ 0# .&(4!0!, 0# 

,;%/*#C!0&!, )#'!(+,# 0# 5#.!++#. 

A!4!0&!+% 0# 5!"#$%$&'!()&+! (*!"(+,# .%C! "# (! *!#4&-&*# 5% *#-4&'0& 

)*&+!*&&, :! &-5%4-,#.! "!4!0&!+% (5%*!" +!30& 3#*#)+!*0& %(%/!0%(+& 0#: 

4&'0%(+0&, )4#(&'!()& & +!30&'!()& (1#D!,#, 2003). 

E&'0%(+0&+! 5!"#$%$&'!()& (*!"(+,# (# (,;*-#0& ( 4&'0%(++# 0# 7'&+!4=: $4#(, 

+!./;*, &0+%0#8&=, .&.&)#, C!(+, 5%-#, 4&'0%(+0& 3#*#)+!*&(+&)&, 8!4!0#(%'!0% 

&-5%4-,#0& )#+% (*!"(+,% (1#D!,#, 2003), ( #,4%, & 1%8!,#, 2000).  

F4#(&'!()&+! (*!"(+,# -# .#+!.#+&'!()%+% %/*#-%,#0&! :! *#-"!4&. 0# +*&.!*0& 

(*!#40& %/!)+& &4& +*&.!*0& .%"!4&) & ",7.!*0& – 5!'#+0& +!)(+%,!, (3!.&, "&#$*#.& 

& "*. & ",7.!*0& &-%/*#C!0&= 0# .#+!.#+&'!()& %/!)+&. @%"!4&+! %+ +%-& ,&" :! 

0#*&'#.! %:! 0&%"!)&3() 0*#"3). 

 *& +!30&'!()&+! (*!"(+,# (! &-5%4-,#+ +!30&'!()& 7(+*%<(+,# & &0%,#8&&+! , 

5*&"*7C#,#:&+! $& 5!"#$%$&'!()& .#+!*&#4& (4!",#+ 0#7'0&+! %+)*&+&=. 9#+%,# , +%-& 

,&" ! 0#<-$%4=. /*%=+ 0# %+5#"#:& %+ 5*#)+&)#+# (*!"(+,#, )#)+% & 0# ()%)%,!+! , 

&0%,#8&&+!, )#+% (4!"(+,&! 0# *#-,&+&!+% 0# &06%*.#8&%00& & )%.70&)#8&%00& 
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 !"#$%$&'!()& (*!"(+,# -# .#+!.#+&'!()%+% %/*#-%,#0&! 1%0& 2!34#*%,# 

+!30%4%$&& & (;-"#,#0!+% & *#-,&+&!+% 0# (5!8&#4&-&*#0 .#+!.#+&'!()& (%6+7!*. 

@%"!4&+! %+ +%-& ,&" :! 0#*&'#.! %:! ')!%7&3() 0*#"3). 

9# .#+!.#+&'!()%+% %/*#-%,#0&! %+ -0#'!0&! ! & "!4!0&!+% 0# 5!"#$%$&'!()&+! 

(*!"(+,# 0# (+#+&'0& & "&0#.&'0&. 

?-(4!",#0&=+# 5%)#-#3# 5%4-#+# %+ (;'!+#,#0!+% 0# +*#"&8&%00& 5!"#$%$&'!()& 

(*!"(+,#, "%)#-#4& !6!)+&,0%(++# (&, ( &0%,#8&%00&+!, )#)+% & (;'!+#,#0! 0# 

.#+!*&#40& & ,&*+7#40&, 0# "&0#.&'0& & (+#+&'0& (*!"(+,#. G;:!(+,!0% ! %/#'! 

(;%/*#-=,#0!+% ( &0"&,&"7#40&+! %(%/!0%(+&, -# "# 0! (! "%57(0! -#";*C#0! 0# 

*#-,&+&!+% 0# 7'!0&8&, 5%*%"!0% %+ 5*%";4C&+!40% &-5%4-,#0! (%(%/!0% 0# 

!"0%%/*#-0&) 5!"#$%$&'!()& (*!"(+,#.  

 

 !"#$%$&'!()& (*!"(+,#  *& &-A'#,#0! 0# '!+&*&@$@B0&C& , 

5 )B#( 

 

 *& &-7'#,#0! 0# *#,0&00& 6&$7*& 7'!0&8&+! *#-5%-0#,#+, 5%(+*%=,#+, 5%47'#,#+, 

.#0&574&*#+ ( .#+!*&#40& & ,&*+7#40& .%"!4&: 5*!"(+#,=+ '!+&*&;$;40&)# )#+% 

(!'!0&! 0# ",! &,&8&; &-5%4-,#+ ),#"*#+0# (+*&;$;40#) .*!C#, )&/*&+!0& )4!')&, 

,;C!08! &4& 4#(+&), "!<(+,&= ( .%"74&; &-*=-,#+ &4& 5*!$;,#+ 3#*+&=; &-%/*#-=,#+ 

'*!- (%/(+,!0%+% (& +=4% ( &4& /!- &-5%4-,#0! 0# 7*!" & "*. (2!34#*%,#, 2008), 

(2!34#*%,#, 2012). 

 

 
D3E.1. A&0#.&'0& ,&*+7#40& .%"!4& -# 5%47'#,#0! 0# ,&"%,! '!+&*&;$;40&8& 

 

 

 
D3E.2. @#+!.#+&'!()& !+B"& 

 

H(=)% %+ +!-& 5*!"(+#,=0&= &-=,=,# (,%<(+,%, ,*;-)# .!C"7 ,&"%,!+! 

'!+&*&;$;40&8&. A#,# ,;-.%C0%(+ -# %+)*&,#0! &4& &-5%4-,#0! 0# -0#0&!+% , 0%,# 

(&+7#8&=, -# *#-,&+&! 0# 0#/4B"#+!40%(++#, (;%/*#-&+!40%(++#, $;,)#,%(++# 0# 

.&(4!0!+%.  

1#/4&8&+! & (3!.&+! (# "%)#-#0% (*!"(+,% -# %0#$4!"=,#0! 0# ,*;-)&+! .!C"7 

5%0=+&=+#. I# J&$.3 ! 5%)#-#0 ,&*+7#4!0 .%"!4, 5*& )%<+% +*=/,# "# (! 5%(+#,=+ 

0#&.!0%,#0&=+# , (;%+,!+0%+% .0%C!(+,%. 
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 !"#$%$&'!()& (*!"(+,# -# .#+!.#+&'!()%+% %/*#-%,#0&! 1%0& 2!34#*%,# 

 
 

D3E.3. 9#"#'# -# "%5;4,#0! 0# "&#$*#.# 0# H!0-K<4!*  

 

?.# )4#(&'!()& 0#'&0& -# %*$#0&-&*#0! 0# &-(4!",#0&= -# 0#.&*#0! 0# 6%*.74# 

-# 4&8! 0# &-7'#,#0&+! ,&"%,! '!+&*&;$;40&8&. L"0# ,;-.%C0%(+ ! '*!- &-*=-,#0! 0# 

4&(+ ( 6%*.# 0# 7(5%*!"0&) 5% 0!$%, "&#$%0#4, 7(+#0%,=,#0! '*!- 0#4#$#0! 0# 

!"0#),%(++# 0# ",#+# +*&;$;40&)#, &-,%" -# 4&8!+% & (+&$#0! "% 6%*.74#. 

A!.%0(+*#8&=+# %+ 7'&+!4= &4& (#.%(+%=+!40%+% &-,;*D,#0! 0# +!-& "!<(+,&= 

5%"5%.#$# *#-/&*#0!+% & -#5%.0=0!+% 0# %(0%,0& &"!& -# &-(4!",#0! & , '#(+0%(+, -# 

0#.&*#0! 0# 4&8! 0# .0%$%;$;40&8&. G;%+,!+0&+! "&0#.&'0& 6#<4%,!, &.&+&*#:& 

*#-*=-,#0!+%, 5%-,%4=,#+ -# )*#+)% ,*!.! "# (! 5*%,!*& ,!*0%(++# 0# *!-74+#+# -# 

.0%C!(+,% 7(5%*!"0&8& (2!34#*%,#, 2012).  

 

     
D3E.4. A&0#.&'0& ,&*+7#40& .%"!4& -# 0#.&*#0! 0# 4&8! 0#  7(5%*!"0&) 

 

 %(4!"0#+# (0&.)# 0# 6&$.4 ! %+ .%"!4 -# (#.%5*%,!*)#, 5*& )%<+% 7'!0&8&+! 

()*&,#+ %+$%,%*# 0# *!D!0&= ,!'! 5*&.!* & 5*!.!(+,#+ +%')& -# 5%47'#,#0! 0# 

(4!",#:.  ;*,&=+ .%"!4 0# 6&$.5 ! 5*&"*7C!0 ( +!)(+# „F%< %+ 7(5%*!"0&8&+! (;( 

(+*#0&   & b  &.# 0#<-$%4=.% 4&8!?” (2!34#*%,#, 2012). a

 

         
D3E.5. A&0#.&'0& ,&*+7#40& .%"!4& -# &-(4!",#0&= (  7(5%*!"0&) 

 

L)(5!*&.!0+ .%C! "# (! 0#5*#,& ( 7(5%*!"0&), (+*#0&+! 0# )%<+% (# (4#.)&, 

(,;*-#0& ( 4#(+&) (J&$.6.). 1%-& "&0#.&'!0 .#+!*&#4!0 7(5%*!"0&) 5%-,%4=,# "# (! 

0#/4B"#,#+ 7(5%*!"0&8&+! ( )%0)*!+0&+! ";4C&0& 0# (+*#0&+!. >"#'0% ! !"0#+# 
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„(+*#0#” "# %(+#0! 0!5%",&C0# & "# (! ",&C#+ %(+#0#4&+!. I#<-'!(+% 7'!0&8&+! 

5;*,%0#'#40% &0+7&+&,0% -#/!4=-,#+ (47'#&+!, )%$#+% 4&8#+# (# .0%$% .#4)& & 5*#,=+ 

5*!"5%4%C!0&! -# (47'#= ( .#)(&.#40% 4&8!. G;%/*#C!0&=, (,;*-#0& ( ,&(%'&0#+# );. 

„0!5%",&C0#+#” (+*#0#, 5%+,;*C"#,# 3&5%+!-#+# &.. L)(5!*&.!0+ .%C! "# (! 0#5*#,& 

& ( ,;C!08!, 0% & , ",#+# (47'#= (! %5!*&*# ( .#4;) /*%< )%0)*!+0& (47'#&. 

 

  
D3E.6. A&0#.&'0& .#+!*&#40& .%"!4& -# &-(4!",#0&= (  7(5%*!"0&) 

 

A&0#.&'0&=+ '!*+!C 5%-,%4=,# -# )*#+)% ,*!.! "# (! &-(4!",# ( *#-4&'0& 

7(5%*!"0&8&, %(,!0 +%,# .%$#+ "# (! &-,!C"#+ '&(4%,& "#00& & *!-74+#+& %+ 

&-'&(4!0&= (, (47'#= – 4&8!+%), )%!+% "#,# %(0%,#0&= -# 6%*.74&*#0! 0# 3&5%+!-#.  

90#'&+!40% .%C! "# (! 7,!4&'& &-(4!"%,#+!4()&= 3#*#)+!* 0# *#-$4!C"#0#+# 

-#"#'#+# '*!- 5*!6%*.74&*#0!+% <. 9#"#'&+! , (!$# "!<(+,#:&+! 7'!/0&8& & (/%*0&8& 

(# 5*!%/4#"#,#:% „A#"!0% !... A# (! 0#.!*& ("%)#C!)...”  %-!6!)+&,0& 5% %+0%D!0&! 

0# 6%*.&*#0! 0# &-(4!"%,#+!4()& 7.!0&=, *#-,&+&! 0# &0+7&8&=+# & ,;%/*#C!0&!+% (# 

6%*.74&*%,)& )#+% „ %(+*%!0& (# "%5&*#+!40&+! %+ +%')# );. %)*;C0%(+. 

J%*.74&*#< 3&5%+!-&.” (,&C %:! , Chehlarova & Sendova, 2011).  

 

 
D3E.7.  

 

? 5*& .#4;) %5&+ ( "&0#.&'0& )%0(+*7)8&& 7'!0&8&+!: 

  (! %*&!0+&*#+, '! +;*(!0&+! (,%<(+,# (# (,;*-#0& %/&)0%,!0% ( ";4C&0&, 4&8#, 

$%4!.&0& 0# ;$4&, %+0%D!0&=, *!4#8&& .!C"7 %/!)+&+! )#+% 7(5%*!"0%(+, 

5!*5!0"&)74=*0%(+, *#,0%4&8!,%(+, !"0#),%(+; 

  7(+#0%,=,#+, '! +*=/,# "# &-,!C"#+ 0# !)*#0# (;%+,!+0& .!*)&, "# 5*#,=+ 

"%5;40&+!40& 5%(+*%!0&= 5*& 0!%/3%"&.%(+; 

  .!(+=+ +%')& (%/!)+&) & 0#/4B"#,#+ )%! ! +%,#, )%!+% %(+#,# 5%(+%=00%;  

  *#-/&*#+, '! '&(4%,&+! "#00& (# ( 5%(%'!0# +%'0%(+, )%=+% .%C! "# (! 

5*%.!0=.  

K'#),#0!+% !, '! (4!" )#+% 7'!0&8&+! *#/%+=+ ( $%+%,& &4& 5%47$%+%,& 

)%0(+*7)8&&, 5%(+!5!00% :! &-5%4-,#+ (5!8&#4&-&*#0&= "&0#.&'!0 (%6+7!* )#+% 

&0(+*7.!0+ -# (,%& &-(4!",#0&=. 9# 0=)%& 7'!0&8& +%,# ,!'! ! 6#)+. 

?"!&, (,;*-#0& (;( (;-"#,#0!+% 0# ,&*+7#40& 5!"#$%$&'!()& (*!"(+,# -# 

.#+!.#+&'!()%+% %/*#-%,#0&!, 0=)%& +*7"0%(+& & 0#'&0& -# 5*!%"%4=,#0!+% &. .%C!+! 



 !"#$%$&'!()& (*!"(+,# -# .#+!.#+&'!()%+% %/*#-%,#0&! 1%0& 2!34#*%,# 
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"# 0#.!*&+! # 0 , (2!34 *%,# & G+#0'!,, 20 5), (F%C73#*%,# & M*;0!)%,#, 1991), 

(F%C73#*%,# & F%C73#*%,, 2008) & (2!34#*%,#, 2012) & "*., , )%&+% ! %+*#-!0% & 

+!)7:%+% (;(+%=0&! 0# )%.5B+;*0# +!30&)# & (5!8&#4&-&*#0 (%6+7!*. 

 

 !"#$%$&'!()& (*!"(+,# -# *!#B&-&*#0! 0# .!F"A *!".!+0& 

,*@-)&: $!%.!+*&'0&  *!%/*#-A,#0&G & )#*+&0&+! 0# !H!* 

 * (  

*&(7,#0! , (+&4 LD!*. 9# 8!4+# (! &-5%4-,#+   

 

& &-7'#,#0! 0# $!%.!+*&'0& 5*!%/*#-7,#0&= (! %)#-# 5%"3%"=:% (;'!+#,#0! 

:

  5#*)!+&*#:& 54%')&, ( )%&+% 7'!0&8&+! "# 5%)*&,#+ *#,0&0#+#;  

 

 

 
D3E.8.  #*)!+&*#:& 54%')& 

 

  .%"!4& -# %8,!+=,#0! 5 0 &4& !4!)+*%0!0 0%(&+!4);  

 

% *#-4&'0& 0#'&0& (0# 3#*+&!

 
D3E.9.  #*)!+ -# %8,!+=,#0! 

 

  5*#,&40# .*!C#, ,;* %.!+*&'0& 5*!%/*#-7,#0&= 

.%$#+ "# 5%47'#+ 5#*)!+&*#:# 54%')  & 5%)*&,#+ '#(+ %+ *#,0&0#+# ( 0!=;   

37 )%=+% ( &-5%4-,#0! 0# $!

#

 

      
D3E.10. @%"!4 ,;*37 .*!C# 

 

  4&(+ 3#*+&= -# &-*=-,#

 

0! & 4!5!0!; 
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D3E.11. @%"!4 '*!- &-*=-,#0! 

 

  "&0#.&'0# (*!"#, , ) # (! 5%47'#,# 5#*)!+&*#:# 

54%')#, )%=+% #,+%.#+&'0% $!0!*&*#  5#*)!+&*#0!+% ( 0!=;  

%=+% '*!- ",&C!0&! 0# +%')& "

 &

 

   
D3E.12. A&0#.&'0& ,&*+7#40& 5#*)!+&*#:& .%"!4& 

 

  (%6+7!*, # 5#*)!+&*#:# 

54%')#, (Chehlarova, Sendova & Stefanova, 2012); 

5%-,%4=,#: (#.%(+%=+!40% (;-"#,#0! 0# ,&*+7#40

 

 
D3E.13.  #*)!+ '*!- "!6%*.&*#0! 0# 5*#,&4!0 D!(+%;$;40&) 

 

  6#<4 (

 

 #0&.#8&= - 5#*)!+ & (%6+7!* -# (#.%(+%=+!40% (;-"#,#0!; 

                    
D3E.14. N0&.#8&= & 5#*)!+&*#0! 

 

  )%5&! 0# )#*+&0# 0# # 54%')#, 0# 6&$7*#+#, %+ 

)%=+% ! -#5%'0#4% (;-"#,#0!+% <, 0# $!%.!+*&'0& 5*!%/*#-7,#0&=. 

 LD!* -# %+)*&,#0! 0# 5#*)!+&*#:

 



 !"#$%$&'!()& (*!"(+,# -# .#+!.#+&'!()%+% %/*#-%,#0&! 1%0& 2!34#*%,# 

 
D3E.15.  

 

 #*)!+&*#:&+! 54%')& 0# J&$.8 & .%"!4&+! -# %8,!+=,#0! .%$#+ "# (! 5%4-,#+ 

)#)+% %+ 5%-.#4)& 7'!0&8& -# 0#+*75,#0&= 0# -0#0&= -# !"0#),%(+ 0# &0+7&+&,0% 

*#,0&:!, +#)# & %+ 7'!0&8& %+ 8. )4#( -# *#-)*&,#0! 0# &-3%"0#+# 6&$7*#, %+ )%=+% ! 

5%47'!0# 5#*)!+&*#:#+# 54%')# & 0# $!%.!+*&'0&+! 5*!%/*#-7,#0&=, )%&+% (# 

&-5%4-,#0& -# „"!6%*.&*#0!+%” <. A!<(+,&!+% ( "&0#.&'0# 5#*)!+&*#:# 54%')# )#+% 

0# 6&$.12 *#-D&*=,# ,;-.%C0%(+&+! -# &-5%4-,#0!+% <, 74!(0=,# *#-/&*#0!+% 0# 

5*&08&5# 0# (;-"#,#0!. 

 

)%.&)(@+ )#+% (*!"(+,% -# *!DB!)(&G 

 

?-5%4-,#4& (.! *#-4&'0& ,#*&#0+& ( !6!)+&,0& *!-74+#+& -# *!64!)(&= , )*#= 0# 

7'!/!0 '#(: 5*!"(+#,=0! ( !"0# 6&$7*# &/&4& )*#+;) +!)(+ 0# 0#(+*%!0&!+% & ,;-4%,&=+ 

!4!.!0+ %+ 0#7'!0%+%/5*!C&,=0% (Christou et al., 2007); 5&(#0! 0# 5&(.% "% 5*&=+!4, , 

)%!+% (! %/=(0=,# )#),% &/&4& )#) ! 0#7'!0% 5*!- '#(# & "*. 
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PEDAGOGICAL TOOLS FOR MATHEMATICS EDUCATION 

ABST ACT 

l tool is demonstrated. Furthermore, the comics are presented as a pedagogical tool for 

eflection. 
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The paper deals with various pedagogical tools for mathematics education. The topics 

“Quadrilaterals in 5th grade” and “Geometric transformations and the paintings of Escher” are 

illustrated with both material and virtual models. The potential of the mathematics etudes as a 

pedagogica
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