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This work is devoted to an examination and a justification of some constructive tools 

of the R-functions method in a combination to known tools of the analytical geometry, 

which are used at construction of normal and normalized equations of boundaries and 

parts of boundaries of geometrical objects. Illustrative examples for the suggested 

approaches are shown. 

 !"#"$%".  J/(#+0 ('?)$1$0 %+5@*810(#+; 10<#$%$ @($)0.+ % ('?)$1$8 

@($G.$K0##F< 501+7+) (0L0#$3 %('0)F< ?'7'6 5'105'1$60"%+; :$?$%$ ) 

+G.'"13< ".+K#+; :+(5F. 4CM, ('?#+"1#F0 501+7F @+?)+.$.$ (0L$1* -0.F; 

(37 @('%1$60"%$< ?'7'6 ('"601' 105@0('1/(#F<, "$.+)F<, 70:+(5'-$+##F<, 

,$7(+7$#'5$60"%$<, N.0%1(+7$#'5$60"%$<, 5',#$1#F< $ 7(/,$< @+.0; 

('?.$6#+; :$?$60"%+; @($(+7F. O .$L* %.'""$60"%$0 )'($'-$+##F0 501+7F 

1$@' P$1-'-Q'.0(%$#', #'$50#*L$< %)'7('1+) $ 7(. @($50#3.$"* 1+.*%+ 7.3 

+G.'"10; @(+"10;L0; :+(5F: %(/,, @(35+/,+.*#$%. BK. R(10,' $  . P0;#G+.71 

@+ N1+5/ @+)+7/ @$"'.$: ”&+13 :+(5'.*#+ 501+7 P$1-' ('"@(+"1('#301"3 #' 

7)/<50(#F0 )'($'-$+##F0 ?'7'6$ $ ?'7'6$ G+.00 )F"+%+; ('?50(#+"1$, ?70"* 

$5001"3 "0(*0?#'3 @('%1$60"%'3 1(/7#+"1*, "+"1+3S'3 ) @+"1(+0#$$ @+7<+73S$< 

G'?$"#F< :/#%-$; 7.3 +GS$< +G.'"10;” [1]. T'% ) "0(07$#0 && )0%' 

)+?(+7$.'"* @(+G.05', ":+(5/.$(+)'##'3 0S0 B0%'(1+5 $ $?)0"1#'3 %'% 

+G('1#'3 ?'7'6' '#'.$1$60"%+; ,0+501($$: ?'7'# ,0+501($60"%$; +GH0%1, 

1(0G/01"3 #'@$"'1* 0,+ /(')#0#$0. 

 C+5@*810(#F; )0% @+(+7$. 10+($8 R-:/#%-$; — :/#%-$; " “.+,$60"%$5 

?'(37+5”, )+?#$%L/8 #' "1F%0 7$"%(01#+,+ $ #0@(0()F#+,+ '#'.$?+), 

$"@+.*?+)')L/8 '@@'('1 G/.0)+; '.,0G(F, %+1+(F; +(,'#$60"%$ @($"/S $ 

M 4. E' +"#+)0 10+($$ R-:/#%-$; GF.' (0L0#' +G('1#'3 ?'7'6' '#'.$1$60"%+; 

,0+501($$, @+3)$.'"* )+?5+K#+"1* "1(+$1* ) )$70 N.050#1'(#+; :/#%-$$ 

/(')#0#$3 ,('#$- ".+K#F< ,0+501($60"%$< +GH0%1+) (QR)  ! 0"# P , $ @($1+5 

1'%$0 /(')#0#$3, %+1+(F0 +G.'7'.$ GF #0+G<+7$5F5$ 7$::0(0#-$'.*#F5$ 

")+;"1)'5$.  .U.P)'60) " @+5+S*8 %+#"1(/%1$)#+,+ '@@'('1' 10+($$ R-

:/#%-$; ('?('G+1'. 07$#F; @+7<+7 % @(+G.050 @+"1(+0#$3 %++(7$#'1#F< 

@+".07+)'10.*#+"10; 7.3 +"#+)#F< )'($'-$+##F< $ @(+0%-$+##F< 501+7+). 

P06* $701 #0 1+.*%+ + ?'7'60 B$($<.0, ' + %('0)F< /".+)$3< "'5F< ('?.$6#F< 

1$@+) 7.3 +G.'"10; @('%1$60"%$ @(+$?)+.*#+; :+(5F [2]. T'%, #' ,('#$-0 QR 

5+,/1 GF1* ?'7'#F "++1#+L0#$3 50K7/ ?#'60#$35$ :/#%-$$, @(+$?)+7#F5$ @+ 

#+(5'.35, @+ %'"'10.*#F5 $.$ @+ 7(/,$5 #'@(').0#$35 7+ #0%+1+(+,+ @+(37%'. 
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uD 11 , , ,70 (  — )#/1(0##33 #+(5'.* % ,('#$-0 )%  QR ) . 

W($ N1+5 @(07@+.','01"3, 61+ :/#%-$3 #  %/"+6#+-7$::0(0#-$(/05' $  

#+(5'.$?+)'#' 7+ @0()+,+ @+(37%', 1.0. )F@+.#381"3 /".+)$3 

1,0 "
(%
#%

"#
)%

)%
.  

&"'() *+,-./ 3).301"3 $"".07+)'#$0 $ +G+"#+)'#$0 #0%+1+(F< 

%+#"1(/%1$)#F< "(07"1) 501+7' R-:/#%-$;, $"@+.*?/05F< @($ @+"1(+0#$$ 

/(')#0#$; ,('#$- $ /6'"1%+) ,('#$- QR. 

01$-!$+2 3+1.(.   +1.$6$0 +1 %.'""$60"%+,+ @+#31$3 #+(5'.$, %+1+(+0 

))+7$1"3 7.3 ,.'7%$< 60(10K0;, #'5 @+#'7+G$1"3 +G+GS0#$0 N1+,+ @+#31$3, 

%+1+(+0 ) @($#-$@0 ,+7$1"3 7.3 .8G+,+ ?'5%#/1+,+ 5#+K0"1)'. 

 W/"1* nE*)%  0"1* #0%+1+(+0 ?'5%#/1+0 5#+K0"1)+, P — #0%+1+('3 1+6%' 

#' )% , ' + ,iQ — 5#+K0"1)+ G.$K';L$< % 1+6%0 P 1+60%. O? 1+60%  + ,iQ  

@(+)0705 07$#$6#F0 )0%1+(F ) #'@(').0#$$ % 1+6%0 P $ #'?+)05 $< #+(5'.35$ 

%  )% . R"/S0"1)$5 1'%+0 @+"1(+0#$0 7.3 )"0)+?5+K#F< 1+60% )%-P .   

(0?/.*1'10 @+./6'05 5#+K0"1)+, %+1+(+0 #'?+)05 5#+K0"1)+5 #+(5'.0; % )% . 

E'@($50(, 7.3 QR, $?+G('K0##+,+ #' ($".1, N1+ 5#+K0"1)+ $5001 ".07/8S$; 

)$7: 7.3 ,.'7%$< /6'"1%+) QR (1+6%$  A, B, E) N1+ +G+GS0#$0 #+(5'.$ "+)@'7'01 

" +GF6#F5, ' 7.3 #0%+1+(F< 1+60% (7.3 1+6%$ D $ 7.3 )#/1(0##$< 1+60% 

?'60(#0##+; +G.'"1$) 5#+K0"1)+ #+(5'.0; 3).301"3 @/"1F5. A,.+)F5 1+6%'5 

(C) "++1)01"1)/01 -0.F; “)00(” #+(5'.0;, ('?50(#+"1* %+1+(+,+ ?')$"$1 +1 

('?50(#+"1$ @(+"1('#"1)' $ ('?50(#+"1$ QR ) +%(0"1#+"1$ ('""5'1($)'05+; 

1+6%$. B.3 N1+,+ )00(' #+(5'.0; <'('%10(#F5 3).301"3 ".07/8S00: 0".$   

m(( ,...,1  — %'%$0-1+ $? #+(5'.0; N1+,+ )00(', 1+ $ )0%1+(F mm(.&&(.
  

...11 , 

,70 0/. i , 12 ".0 i , 1'%K0 @($#'7.0K'1 N1+5/ )00(/. R60)$7#+, 61+ +# 

?'%.860# ) #0%+1+(F; %+#/", "+70(K'S$;"3 ) nE . P'?50(#+"1* N1+,+ %+#/"' 

(')#301"3 ('?50(#+"1$ 5$#$5'.*#+,+ @+7@(+"1('#"1)' nE , ) %+1+(F; +# 5+K01 

GF1* ?'%.860#. X".$ 1+6%' @($#'7.0K$1 ,.'7%+5/ /6'"1%/ QR, %+1+(F; $5001 

('?50(#+"1* m , 1+ ('?50(#+"1* )00(' #+(5'.0; (')#' mn ' , ,70 n  — 

('?50(#+"1* @(+"1('#"1)'. P'?50(#+"1* ,('#$-F N.050#1' ('?50(#+"1$ m  #0 

@(0)+"<+7$1 1'm . E'@($50(, @/"1* ) 1(0<50(#+5 @(+"1('#"1)0 QR 0"1* 

@+)0(<#+"1* %/G' @.8" #0%+1+('3 .+5'#'3 > 2. T+,7' ,('#* %/G' $5001 

('?50(#+"1* 2, "++1)01"1)/8S$; 0; )00( #+(5'.0; 7.3 )#/1(0##$< 1+60% ,('#$ 

$5001 ('?50(#+"1* 1. P'?50(#+"1* (0G(' (')#' 1, ' )00(' #+(5'.0; — 2. B.3 

)0(L$# %/G', $508S$< ('?50(#+"1* 0, )00( #+(5'.0; $5001 ('?50(#+"1* 3. B.3 

)#/1(0##$< 1+60% %/G' )00( #+(5'.0; 3).301"3 @/"1F5 5#+K0"1)+5.  
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         +GS05 "./6'0 $5005 (')0#"1)+ 0"'' tmn , ,70 t — ('?50(#+"1* 

)00('. 

 
@$".1. A!(B+"#:( !(',-*+; 6 4'-!$<+ CD 

 

 O"@+.*?/3 @+#31$0 #+(5'.$, 5+K#+ +@(070.$1* 1'%$0 <'('%10($"1$%$ QR, 

%'% ('?50(#+"1* "+"1').38S$< 0,+ 6'"10; $ $< ,.'7%+"1*. 

   '#'.$1$60"%+; ,0+501($$  <+(+L+ $?)0"1#F #+(5'.*#F0 /(')#0#$3 

@(35+; 0coscos 21 "'1&1 pyx  $ @.+"%+"1$ 

0coscoscos 321 "'.&.&. pzyx . M1$ /(')#0#$3 +G.'7'81 ?'506'10.*#F5 

")+;"1)+5: (0?/.*1'1 @+7"1'#+)%$ ) $< .0)/8 6'"1* %++(7$#'1 %'%+;-.$G+ 1+6%$ 

(')#301"3 (" 1+6#+"1*8 7+ ?#'%') ('""1+3#$35 +1 N1+; 1+6%$ 7+ @(35+; $.$ 

@.+"%+"1$ "++1)01"1)0##+. M1+ ")+;"1)+ #')+7$1 #' 5F".* ))0"1$ +GS00 

@+#31$0 #+(5'.*#+,+ /(')#0#$3 QR. 

R@(070.0#$0. A(')#0#$0 0)( "Pf  #'?F)'01"3 #+(5'.*#F5 /(')#0#$05 QR  

nE*) ,  0".$ QPPf
P

'"
)%-

inf)( , ,70 ...  — #+(5' ) nE . Y/#%-$8 )(Pf  G/705 

#'?F)'1* #+(5'.*#+; :/#%-$0; QR ) . (2.07/01 +1501$1*, 61+  !Pf  ?')$"$1 +1 

)FG+(' #+(5F.) 

 W($)070##+0 )FL0 +@(070.0#$0 #+(5'.*#+,+ /(')#0#$3 #0"%+.*%+ 

+1.$6'01"3 +1 1+,+, %+1+(+0 GF.+ 7'#+ #+(5'.*#+5/ /(')#0#$8 @(35+;. 

B0;"1)$10.*#+, ) "++1)01"1)$$ " 7'##F5 +@(070.0#$05 5F 7+.K#F G/705 

#+(5'.*#F5 /(')#0#$05 @(35+; #'?F)'1* /(')#0#$0: 0sincos "'.&. pyx .   

N1+5 0"1* #0%+1+(+0 #0/7+G"1)+, @+"%+.*%/ ('#*L0 "/S0"1)0##+; 

<'('%10($"1$%+; /(')#0#$3 @(35+; GF.' 0,+ .$#0;#+"1*. R7#'%+ N1+ +%/@'01"3 

@($+G(010##F5 7+"1+$#"1)+5 — +GS#+"1*8 @+#31$3 #+(5'.*#+,+ /(')#0#$3. 

E+(5'.*#+0 /(')#0#$0 +%(/K#+"1$ ('7$/"' R c -0#1(+5 ) 1+6%0  !ba,  $5001 

)$7  !  ! 0
22 "'&'' byaxR . 

 C #'"1+3S05/ )(050#$ 5#+,$5$ ')1+('5$ @+"1(+0#+ G+.*L+0 6$".+ 

#+(5'.*#F< :/#%-$; QR. E'@($50(, #+(5'.*#F0 /(')#0#$3 +1(0?%' @(35+; $ 

7/,$ +%(/K#+"1$ ) 2D GF.$ @+"1(+0#F 0S0 ) 60-0 ,+7F [4].   6'"1#+"1$, 

#+(5'.*#+0 /(')#0#$0 +1(0?%', "+07$#38S0,+ 1+6%$  !  !2211 ,,, yxyx  #' 

@.+"%+"1$ GF.+ @+./60#+ ) )$70 
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  ! !  ! !122112211 22 xxyyyyyxxxf '''&'''" , 

  ! !  ! !122112212 22 yyyyyxxxxxf '''&'''" . 

 E+(5'.*#+0 /(')#0#$0 7/,$ +%(/K#+"1$ " %+#-'5$ ) 1+6%'<  !  !2211 ,,, yxyx  

$ /,.+5 H  50K7/ %'"'10.*#+; % 7/,0 ) 1+6%0  !11, yx  $ <+(7+;  !  !2211 ,,, yxyx  

$5001 )$7 

    !  !  !2 3  !2 3 ,0,1,,
2

1
, "I'J'K&J yxsignyxyxyx  

,70  ! !  ! !2 3;22
2

1
12211221 yyyyyxxxxxx '''&'''"

!
 

 ! !  ! !2 3;22
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1
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!
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 V'501$5, 61+ @($ 0LH  #+(5'.*#'3 :/#%-$3 7/,$ @0(0<+7$1 ) #+(5'.*#/8 

:/#%-$8 <+(7F, 1'% %'% @($ N1+5 xy 'LILJ
2

;
!

, ' )0.$6$#' K  #0 ?')$"$1 

+1 H . W+N1+5/ @+./6'05 )F('K0#$0, 1+K70"1)0##+ "+)@'7'8S00 " @($)070##+; 

)FL0 #+(5'.*#+; :/#%-$0; +1(0?%', ' $50##+ 
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T0+(05'. X".$  !yxf i ,  — #+(5'.*#F0 :/#%-$$ QR i)  !mi ,1" , 1+ :/#%-$3 

 !  !  !yxfyxfyx m ,...,, 111 MM"N  0"1* #+(5'.*#'3 :/#%-$3 "+07$#0#$3 QR 

i)  !mi ,1" . 

B+%'?'10.*"1)+. B0;"1)$10.*#+, 1'% %'%  !  !yxyxyxyx ,min
2

1
1 "''&OM , 

$5005  !  !  ! !)P""N ,,,...,min, 1 yxffyx m , ,70 m)QQ)") ...1 . 

 2 @+5+S*8 N1+; 10+(05F, ('"@+.','3 #+(5'.*#F5$ /(')#0#$35$ +1(0?%' $ 

7/,$, #01(/7#+ #'@$"'1* #+(5'.*#+0 /(')#0#$0 @(+$?)+.*#+,+ QR, "+"1+3S0,+ 

$? 7/, +%(/K#+"10; $ +1(0?%+) @(35F<.  X"10"1)0##+, 61+ N1/ @(+-07/(/ .0,%+ 

')1+5'1$?$(+)'1*. 
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W/"1* 1(0G/01"3 #'@$"'1* :+(5/./ 7.3 +@(070.0#$3 ('""1+3#$3 +1 .8G+; 

1+6%$ @.+"%+"1$ xOy  7+ QR ) , $?+G('K0##+,+ #' ($".2, "+"1+3S0,+ $?  +"0; 

%++(7$#'1, %(/,' ('7$/"'  R  " -0#1(+5 ) #'6'.0 %++(7$#'1 $ +%(/K#+"1$ 1+,+ 

K0 ('7$/"' " -0#1(+5 ) 1+6%0  !0,R . 

 
-) 

 
)) 

@$".2.  CD, "("#(/E$; $? 6'%4-, (6'%B!("#$ $ ("+; 6(('3$!-#: 
-) :$3 CD; )) *$!$$ %'(:!/ !(',-*9!(4( %'-:!+!$/ CD 

 

A(')#0#$0 %(/,' " -0#1(+5 ) #'6'.0 %++(7$#'1: 

.0
2

1 2222 "A
B
CD

E
F &&'&' yxRyxR  

A(')#0#$0 +%(/K#+"1$ " -0#1(+5 ) 1+6%0  !0,R : 

 ! .022 "&'' yRxR A(')#0#$3 +"0; %++(7$#'1: .0,0 "" yx  T+,7', 

"+,.'"#+ 10+(050,  @+./6'05 ".07/8S00 #+(5'.*#+0 /(')#0#$0 QR ) : 

      ! 0
2

1
11

22

1
2222 "

5
6
7

8
9
: MM&''MA

B
CD

E
F &&'&' yxyRxRyxRyxR . 

X".$ ) N1+ /(')#0#$0 @+7"1')$1* %++(7$#'1F %'%+;-.$G+ 1+6%$ @.+"%+"1$, 1+ 

@+./6$5 00 ('""1+3#$0 7+ QR )  (($".2). 

 X".$  !Pf - #+(5'.*#'3 :/#%-$3 QR ) , 1+ 7.3 #00 "@(')07.$)F (')0#"1)' 

   !  !,...3,2,0,1,0 ""
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k
ff
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      (1) 

,70 (  — #+(5'.*. 

        R@(070.0#$0. A(')#0#$0  ! 0"# P  ,('#$-F QR )  #'?F)'01"3 

#+(5'.$?+)'##F5 7+ m -,+ @+(37%', 0".$ :/#%-$3   !P#  /7+).01)+(301 

/".+)$35 

   !  !mkP
k

k

,...,3,2,0,1,0 ""
%(

#%
"

%(
%#

"#
)%)%)%

.      (2)  

 A".+)$3 (2) +?#'6'81, 61+ )7+.* #+(5'.$, @(+)070##+;  ) 1+6%0 )%-0P , 

:/#%-$3  !P#  @($50(#+ (')#' ('""1+3#$8  !)%" ,Prr  1+60% N1+; #+(5'.$ +1 
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,('#$-F )%  QR. B0;"1)$10.*#+, ('"%.'7F)'3 :/#%-$8 #  ) +%(0"1#+"1$ 1+6%$ 

)%-0P  @+ #'@(').0#$8 #+(5'.$ ( , @+./6'05 
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 !
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r
rP

n
rP ,  

,70  ! PPr '"(("(RHR 021 ,,...,,10 . R60)$7#+, 61+ #+(5'.*#+0 /(')#0#$0 

,('#$-F QR ) "$./ :+(5/. (1) 3).301"3 #+(5'.$?+)'##F5 7+ .8G+,+ @+(37%'. 

R7#'%+ #07+"1'1%+5 #+(5'.*#+,+ /(')#0#$3   ! 0"Pf  3).301"3 1+, 61+ :/#%-$3 

 !Pf  )+ )#/1(0##$< 1+6%'< QR  #0 )"0,7' 7$::0(0#-$(/05'.  

 401+7$%' @+"1(+0#$3 /(')#0#$; ,('#$- QR, +@$"'##'3 ) [2,3], @+?)+.301 

+G0"@06$1* )F@+.#0#$0 /".+)$3  

     0S
%(
%#

)%

.           (3) 

B0;"1)$10.*#+, 0".$  !2 30, /T"U yxii   $  0S
%(

%T

U% i
i

i   (N1+ /".+)$0 7.3 

+@+(#F< :/#%-$; +GF6#+ .0,%+ )F@+.#$1*), ,70 i(  - #+(5'.* % iU% , 1+ @($ 

$"@+.*?+)'#$$ 7+"1'1+6#+ @+.#F< "$"105 R-:/#%-$; .R , pR  ) 10< 1+6%'< )% , 

,70 +7#+)(050##+ 0"#  $ 0"Ti  @+./6'05 

    0S
(%

T%
V"

(%
#%

)%)% i

i .         (4) 

X".$ @($#31*, 61+ #+(5'.* (  #'@(').0#' ) +G.'"1*, ,70 0W# , 1+ /".+)$0 (3) 

5+K#+ /1+6#$1*: 0W
%(
%#

)%

. P'"@+.','3 /(')#0#$05 01 "# , 1'%$5, 61+ 

01 W
%(
%#

)%

, #01(/7#+ @+"1(+$1* /(')#0#$0 )%  0"# ,   #+(5'.$?+)'##+0 7+ 

@0()+,+ @+(37%'. 
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