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#�����!�4 
	 C>>_? �CC'&>�?�� ^7�=, C8:^���? C 8��=C�?�=?' U�&=^8&7��f &> =�>?�8�_�&-&U�?7?���-
��f A��B`=�. �>= ^7�= B>��_�� U�= =^��?�== C=C>?' C >&� =�= =�&� C>?U?�_� �?&U�?7?����&-
C>= (�?7?>?�'=�=�&8���? C=C>?'�). �CC'>�=8�>C: U�&C>?�T=? C=C>?'�, &U=C�8?'�? p�?-
'?�>���'= =�>?�8�_�&-&U�?7?�����'= A��B`=:'=. �?T�>C: ^7�= 8��=C�?�=: U�&=^8&7��f 
&> p�?'?�>���f =�>?�8�_�&-&U�?7?�����f A��B`=�. ��=8?7?�� &C�&8��? &U�?7?�?�=:, C8:^�-
��? C U�&=^8&7��'= &> =�>?�8�_�&-&U�?7?�����f A��B`=�, = A&�'��� 78�f >=U&8, B&>&��? U&^-
8&�:�> 8��=C�:>_ �B^���? =�>?�8�_��? U�&=^8&7��?. a&�'��� U?�8&X& >=U 8����> U�&-
=^8&7��? 8 ^B��>&� =�>?�8�_�&� A&�'?, B&>&�: 7�: 8��=C�?�=: >�?d�?> =CU&�_^&8�=: UU-
�> =�>?�8�_�&� '>?'>=B=. a&�'��� 8>&�&X& >=U 8����> U�&=^8&7��? 8 &>B��>&� =�>?�-
8�_�&� A&�'?, >.?. 8 A&�'? 78�f A&�'��, U?�8: =^ B&>&��f 8���?> �=���� X��=`� =�>?�8�, 
U�?7C>8�:��?X& U�&=^8&7���,  8>&�: – 8?�f��� X��=`� =�>?�8�. 	 >B&� A&�'? 8��=C�?-
�=? U�&=^8&7�&� &> =�>?�8�_�&-&U�?7?����&� A��B`== C8&7=>C: B 8��=C�?�=� 78�f &d����f 
A��B`=�. �&���?�� U�&=^8&7��? 7�: �:7 p�?'?�>���f =�>?�8�_��f A��B`=�: =�>?�8�_�&� 
B&�C>�>�, C>?U?��&� A��B`==, U&B^>?�_�&� A��B`==, pBCU&�?�`=�_�&� A��B`==, �&X�=A'=�?-
CB&� A��B`==, A��B`== �>���_��� �&X�=A', >�=X&�&'?>�=�?CB=f A��B`=�, &d�>��f >�=X&�&-
'?>�=�?CB=f A��B`=�. a&�'��� 8C?f U�&=^8&7��f U�?7C>8�?�� 8 &>B��>&� =�>?�8�_�&� A&�'?. 
�&B^�& &>�=�=? U�&=^8&7��f =�>?�8�_��f p�?'?�>���f A��B`=� &> U�&=^8&7��f C&&>8?>C>8�-
��=f �?=�>?�8�_��f p�?'?�>���f A��B`=�. 

#�!���$�������j �����#��, �����#�� ��H �*�	
�H, �����#�� �!� #!'������H, �����#�� ��H "�-
�N#���H, �����#�� �-��������
��� �� ��'�������, �����#�� �!� ���&������!� �*�	
��. 

&���
������j���#��, 8.L. o=AA?�?�`=�_�&? =C�=C�?�=? =�>?�8�_��f p�?'?�>���f A��B`=� 
= U�=�:>=? �?T?�=� / 	.�. V?8=� // ��>&�&X=: U�&?B>=�&8�=:. – 2016. – �.6, %3(21). - 4. 340-354. 
– DOI: 10.18287/2223-9537-2016-6-3-340-354. 

�������� 
��&?B>=�&8�=? = ��=^ C8&�C>8 �^�&&d�^��f C=C>?' >�?d�?> C&&>8?>C>8���?X&, 

7?B8>�&X& �CC'>�=8?'&� ^7�?, '>?'>=�?CB&X& UU�>. 	C>�?���=?C: � U�B>=B? 
C=C>?'� �C>& f�B>?�=^��>C: >&� =�= =�&� C>?U?�_� �?&U�?7?����&C>= (�?7?>?�'=�=�&8-
��). o�: =CC�?7&8�=: = U&C>�&?�=: >B=f C=C>?' &d���& U�='?�:�> CU?`=�=^=�&8���� 
'>?'>=�?CB=� UU�> – >?&�=� 8?�&:>�&C>?�, �?��>B=? '�&�?C>8, =�>?�8�_��� '>?'-
>=B� [1–3]. 

	 �d&>f [4, 5] 8>&�&' d�� U�?7�&�?� �&8�� '>?'>=�?CB=� UU�> 7�: U�&?B>=�&8-
�=: = =CC�?7&8�=: �?7?>?�'=�=�&8���f C=C>?' – �?7?>?�'=�=C>CB&? (=�>?�8�_�&?) 7=A-
A?�?�`=�_�&? =C�=C�?�=?. �>&> UU�> :8�:?>C: ��&X&' B�CC=�?CB&X& 7=AA?�?�`=�_-
�&X& =C�=C�?�=: �_�>&�–V?�d�=` [6]. �� U&^8&�:?> U?�?�&C=>_ &C�&8��? =7?= B�CC=�?-
CB&X& 7=AA?�?�`=�_�&X& =C�=C�?�=: � �?U&��&C>_� &U�?7?�����? A��B`==, ^78?'�? C 
>&��&C>_� 7& =�>?�8�&8 8&^'&���f ^��?�=� U?�?'?���f. �7�B&, �?C'&>�: � Cf&7C>8& 
&C�&8��f =Cf&7��f =7?� 78�f =C�=C�?�=�, U�?7�&�?��&? =�>?�8�_�&? 7=AA?�?�`=�_�&? 
=C�=C�?�=? U& A&�'? �? U&f&�? � B�CC=�?CB&? 7=AA?�?�`=�_�&? =C�=C�?�=? �_�>&�–
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V?�d�=`, �>& :8�:?>C: C�?7C>8=?' �?&U�?7?����&C>= =�>?�8�_��f A��B`=�, &d���& A=X�-
�=����=f 8 =�>?�8�_�&� '>?'>=B?. ��&'? >&X&, U�?7�&�?��&? =�>?�8�_�&? 7=AA?�?�-
`=�_�&? =C�=C�?�=?, U& �T?'� '�?�=�, d&�?? 7?B8>�& U�=�&7��' :8�?�=:' = U�&`?C-
C', �?' B�CC=�?CB&? 7=AA?�?�`=�_�&? =C�=C�?�=? [7]. 

1 +�6������� 9����� 
4&X�C�& B�CC=�?CB&'� 7=AA?�?�`=�_�&'� =C�=C�?�=� [6], �f&�7?�=? U�&=^8&7�&� 

&> ��d&� A��B`== d^=��?>C: �: 1) U�?7C>8�?�== p>&� A��B`== 8 8=7? C&&>8?>C>8���?� 
C�U?�U&^=`== >B �^�8?'�f p�?'?�>���f A��B`=�; 2) U?�?f&7? 8 U&���?��&' U�?7C>8�?-
�== &> A��B`=� B =f U�&=^8&7��', C =CU&�_^&8�=?' 7�: p>&X& &C�&8��f >?&�?' 7=AA?�?�-
`=�_�&X& =C�=C�?�=: (U�&=^8&7�: C�''� A��B`=�, U�&=^8&7�: U�&=^8?7?�=: A��B`=� = 
>.7.); 3) U&7C>�&8B? 8���?�=� U�&=^8&7��f p�?'?�>���f A��B`=�. 

��&`?7��, Cf&7�: C &U=C��&�, '&�?> d�>_ U&�?^� = U�= �f&�7?�== U�&=^8&7��f 
&> =�>?�8�_��f A��B`=�, �CC'>�=8?'�f 8 =�>?�8�_�&' 7=AA?�?�`=�_�&' =C�=C�?-
�==. ��= p>&' �?&df&7='& ��=>�8>_ d&�_T&? &>�=�=? C8&�C>8 = A&�' U�?7C>8�?�=: 
&d����f = =�>?�8�_��f A��B`=� = U�&=^8&7��f &> �=f. �7�'= C>>_= :8�:�>C:: 1) C&-
C>8�?�=? U&��&X& �d&� U�&=^8&7��f &> 8C?f =�>?�8�_��f p�?'?�>���f A��B`=�; 2) 
8�:8�?�=? �^�=�=� U�&=^8&7��f &> =�>?�8�_��f p�?'?�>���f A��B`=� = U�&=^8&7��f 
&> 7?>?�'=�=�&8���f p�?'?�>���f A��B`=�. 

��>?�8�_�&? 7=AA?�?�`=�_�&? =C�=C�?�=? '&�?> d�>_ =CU&�_^&8�& 7�: =CC�?7&8-
�=: U&8?7?�=: �?U&��&C>_� &U�?7?�����f A��B`=�, C����=f f�B>?�=C>=B'=  �?7?>?�-
'=�=�&8���f C=C>?', U�= U�=�:>== �?T?�=� � p>U? U�&?B>=�&8�=: >B=f C=C>?'. �> 
C=>�`=: ��&X=�� =CU&�_^&8�=� B�CC=�?CB&X& 7=AA?�?�`=�_�&X& =C�=C�?�=: U�= =C-
C�?7&8�== U&8?7?�=: A��B`=�, :8�:��=fC: f�B>?�=C>=B'= 7?>?�'=�=�&8���f C=C>?'.  

��= �?T?�== ^7�= d�7?' =CU&�_^&8>_ 8 B�?C>8? 8CU&'&X>?�_��f C8?7?�=� &C�&8-
��? '>?'>=�?CB=? C8?7?�=: =^ �X?d�� =�>?�8�_��f �=C?� [3, 4]. 	 p>&� �X?d�? &U?�=-
���> =�>?�8�_��'= �=C�'= (&U?��7'=), &U?�`=:'= �7 =�>?�8�_��'= �=C�'= = =�-
>?�8�_��'= A��B`=:'= [4, 5, 7]. 

2 *���������6��� �77��� 
W^&8&? 7�: 7��&� C>>_= U&�:>=? =�>?�8�_�&� A��B`== [4, 5, 7] 88&7=>C: BB &7�&-

^���&? &>&d��?�=? '�&�?C>8 }~{x  ^'B��>�f 8?�?C>8?���f =�>?�8�&8 ],[~
21 xxx �  � '�&-

�?C>8& }~{y  ^'B��>�f 8?�?C>8?���f =�>?�8�&8 ],[~
21 yyy �  >&X& �? 8=7. 4='8&�=�?CB= =�-

>?�8�_�: A��B`=: ^U=C�8?>C: 8 8=7? 
(1)� )]~(),~([],[~=�=)~(~

2121 xfxfyyyxfy ��� ,                                             
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:, ],[~
21 fff �  – =�>?�8�_�: A��B`=:, C ?� �=��?� 1f  = 8?�f�?� 2f  X��=���'= A��B-

`=:'=. 	>&�&? d^&8&? U&�:>=?, =CU&�_^�?'&? 7�??, – U&�:>=? U�?7?� =�>?�8�_�&� A��B`==. 
�?^8=C=': =�>?�8�_�: U?�?'?��: ],[~

21 xxx �  =�>?�8�_�&� A��B`== (1) U& &U�?-
7?�?�=� �?&X��=�?��& U�=d�=�?>C: B �?B&>&�&'� =�>?�8�� (U�?7?��) ],[~

21
��� xxx � , ?C�= 8 

U�&`?CC? �B^��&X& =^'?�?�=: 1x  �?&X��=�?��& U�=d�=�?>C: B �
1x ,  2x  B �

2x . 4='8&�=�?-
CB= p>& ^U=C�8?>C: 8 8=7? 

(2)� ),(~~
2211
��� xxxxxx ���� .                                                        
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��&X=��& &U�?7?�:?>C: �?&X��=�?��&? U�=d�=�?�=? ^8=C='&� =�>?�8�_�&� U?�?-
'?��&� ],[~

21 yyy �  =�>?�8�_�&� A��B`== (1) B =�>?�8�� (U�?7?��) ],[~
21
��� yyy � : 

(3)� ),(~~
2211
��� yyyyyy ���� .                                                        

�C�= �?^8=C=': =�>?�8�_�: U?�?'?��: x~  C8&=' �?&X��=�?���' U�=d�=�?�=?' B 
=�>?�8��-U�?7?�� �x~  8�^�8?> �?&X��=�?��&? U�=d�=�?�=? ^8=C='&� =�>?�8�_�&� U?-
�?'?��&� y~ B =�>?�8��-U�?7?�� �y~ , >& X&8&�=', �>& U�?7?� =�>?�8�_�&� A��B`== (1) U�= x~ , 
C>�?':�?'C: B �x~ , �8?� �y~ : 

(4)� ��

��
yxfyy

xxxx

~)~(~lim=�=~~lim
~~~~

��
��

.                                                    

�C�= =�>?�8�_�: A��B`=: f~  (1) �?U�?��8�, >.?. ?� �=��:: 1f  = 8?�f�:: 2f  X��=�-
��? A��B`== ?C>_ �?U�?��8��? A��B`== �=��?� 1x  = 8?�f�?� 2x  X��=` �?^8=C='&� U?-
�?'?��&� ],[~

21 xxx � , >& U�?7?� A��B`== f~  �8?� ?� ^��?�=� 8 U�?7?�_�&� >&�B? �x~  �X�-
'?�> x~ , =�= C='8&�=�?CB= 

(5)� )~(~)~(~lim
~~

�

�
xfxf

xx
�

�
.                                                                

�C�&8�&? U&�:>=? =�>?�8�_�&� U�&=^8&7�&� 88&7=>C: ��&X=��& U&�:>=� &d���&� 
U�&=^8&7�&� A��B`== [6]. �CC'&>�=' U�&=^8&�_��� =�>?�8�_��� A��B`=� f~  8=7 (1). 
W�7?' C�=>>_ ?� �?U�?��8�&�. �A=BC=��?' ^��?�=? �?^8=C='&� U?�?'?��&� ],[~~

21
��� xxxx �� . 

�>&'� ^��?�=�, 8 C=�� �?U�?��8�&C>= A��B`==, C&&>8?>C>8�?> A=BC=�&8��&? ^��?�=? C-
'&� A��B`== )~(~~ �� xfy � . �U�?7?�=' U�=��?�=? �?^8=C='&� = ^8=C='&� U?�?'?���f A��B-
`== &>�&C=>?�_�& p>=f A=BC=�&8���f ^��?�=� 

(6)� )~(~)~(~~~~,~~~ ��� xfxfyyyxxx ��������                                               
= C&C>8=' &>�&T?�=? 8>&�&X& U�=��?�=: B U?�8&'� 

(7)� )~~/())~(~)~(~()~~/()~~(~/~ ���� xxxfxfxxyyxy �������� .                                   
��?7?� &>�&T?�=: (7) U�= �?&X��=�?��&' U�=d�=�?�== �?^8=C='&� U?�?'?��&� x~  B ?� 

A=BC=�&8��&'� U�?7?�_�&'� ^��?�=� �x~ , ?C�= &� C��?C>8�?>, �^�8?>C: =�>?�8�_�&� 
U�&=^8&7�&� A��B`=?� &> =Cf&7�&� =�>?�8�_�&� A��B`== )~(~ xf  (1) 8 >&�B? �x~  = &d&^��-
?>C: �xy~~<  =�= )~(~

~ xfx�
< . �B=' &d�^&', 

(8)� (6)=^~,~X7?,~/~lim)~(~~
~~

~~ yxxyxfy
xx

xx �����<�<
� �

�� .                                         

o&B^�& [4, 5, 7], �>& 7�: C��?C>8&8�=: � �?U�?��8�&� =�>?�8�_�&� A��B`== )~(~~ xfy�  8 
>&�B? �x~  =�>?�8�_�&� U�&=^8&7�&� �?&df&7='& = 7&C>>&��&, �>&d� 8 p>&� >&�B? = �?B&>&-
�&� ?� &B�?C>�&C>= BB �?^8=C=': x~ , >B = ^8=C=': y~ U?�?'?���? d��= C��?C>8?��& 
=�>?�8�_��'= (>.?. �? 8��&�7�=C_ 8 >&�B�). 

�B = 8 C���? &d���&� U�&=^8&7�&�, U&�:>=? =�>?�8�_�&� U�&=^8&7�&� '&��& &d&d-
�=>_ U�>�' U&8>&��&X& 8�U&��?�=: &U?�`== 8^:>=: U�&=^8&7�&�. ��= p>&' =^ =�>?�8�_-
�&� U�&=^8&7�&� 1-X& U&�:7B xy~~<  U&���?>C: =�>?�8�_�: U�&=^8&7�: 2-X& U&�:7B xy~~<< , 
 =^ U&C�?7�?� – =�>?�8�_�: U�&=^8&7�: 3-X& U&�:7B xy~~ <<<  = >.7. 4&X�C�& 88?7����' &U�?7?-
�?�=:' =�>?�8�_�&� U�&=^8&7�&� ��d&X& U&�:7B, 8C? =�>?�8�_��? U�&=^8&7��?, BB = =C-
f&7�: =�>?�8�_�: A��B`=:, U�= ��d&' �=C�?��&' ^��?�== �X�'?�> x~  8 8=7? =�>?�8-
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� 8&^'&���f ^��?�=� ],[~
21 xxx �  >B�? U�=�='�> �=C�?���? ^��?�=: 8 8=7? =�>?�8� 

8&^'&���f ^��?�=�. �&p>&'� 8��=C�?�=? =�>?�8�_�&� A��B`== = =�>?�8�_�&� U�&=^8&7-
�&� &> �?� ��d&X& U&�:7B C&C>&=> 8 8��=C�?�== �=��=f = 8?�f�=f X��=���f A��B`=� C&-
&>8?>C>8���=f =�>?�8�_��f A��B`=�. 	��=C�?�=? =�>?�8�_�&� A��B`== f~  8�U&��:?>C: 
C&X�C�& A&�'��? (1), ^7��?� p>� A��B`=� 8 8=7? U�� «�=��:: 1f  = 8?�f�:: 2f  X��=�-
��? A��B`==». 	��=C�?�=? =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )~(~~ )(

~
)(

~ xfy n
x

n
x �  &> 

=�>?�8�_�&� A��B`== )~(~~ xfy �  8�U&��:?>C: C U&'&�_� A&�'��� [7] 
(9)� )]~(~),~(~[)~(~~ )(

~.,2
)(
~,1

)(
~

)(
~ xfxfxfy n

x
n
x

n
x

n
x �� ,                                                    

X7? )(
~,1

~ n
xf  = )(

~,2
~ n

xf  – C&&>8?>C>8?��& �=��:: = 8?�f�:: X��=���? A��B`== =�>?�8�_�&� U�&=^-

8&7�&� )(
~
~ n

xf  n -X& U&�:7B &> =Cf&7�&� =�>?�8�_�&� A��B`== )~(~~ xfy � . �>= X��=���? A��B-
`== 8 A&�'��? (9) 8����>C: 8 8=7? 

(10)� nnn
x

nnn
x xxyyxfxxyyxf )/()(2)~(~,)/()(2)~(~

1212
1)(

~,21212
1)(

~,1 ������� �� ,                     
U�= p>&' 21, xx  – �=��:: = 8?�f�:: X��=`� =�>?�8�_�&� �?^8=C='&� U?�?'?��&� ],[~

21 xxx�  
8 >&�B? 8^:>=: U�&=^8&7�&� &> A��B`== )~(~~ xfy� , 21, yy  – �=��:: = 8?�f�:: X��=`� =�>?�-
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=�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~sin~ �   8 8=7? 
(40)� )]~(),~([]),[(sin)~(sin~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                               

X7? 
nnn xxxxxf )/()sin(sin2)~( 1212

1)( ��� � . 
�^ A&�'��� (40) 8=7=', �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~(sin nx  &> =�-
>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== x~sin  =Cf&7�: >�=X&�&'?>�=�?CB: A��B`=: C=-
��C &C>�>C: C=��C&', 8 &>�=�=? &> U�&=^8&7�&� &> &d���&� >�=X&�&'?>�=�?CB&� A��B`== 

xsin , B&>&�: �8� xcos . ��>?�8�_�: U�&=^8&7�: )()~(sin nx  C��?C>8�?> 8& 8C?f >&�Bf 
],[~

21 xxx� , 8 B&>&��f 21 xx ! . �� '&�&>&��& �d�8?> C �8?�=�?�=?' �^�&C>= 12 xx � . 
������
$'�
�����%��������/��
������)�������� 8���?>C: 8 8=7? 
(41)� ],[cos~cos],[~

2121 xxxyyy ��� ,                                                
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:. 4&X�C�& [4, 5, 7] =�>?�8�_�: A��B`=: x~cos  &U�?7?�:?>C: 8 8=7? 
(42)� }~|{cos~cos xxxx 	� ,                                                           

^7?C_ xcos  – =Cf&7�: &d���: >�=X&�&'?>�=�?CB: A��B`=: B&C=��C, B&>&�: '&�&>&��& 
�d�8?> � =�>?�8�? =55 x0 , U�=�=': U&C�?7&8>?�_�& 8C? C8&= 8&^'&���? ^��?�=: &> 1 
7& –1. �>& U&^8&�:?> ^U=C>_ =�>?�8�_��� >�=X&�&'?>�=�?CB�� A��B`=� B&C=��C 8 8=7? 

(43)� ]cos,[cos],[cos~cos],[~
122121 xxxxxyyy ���� .                                     

4�8�=8: (43) C (1), U&���?', �>& =�>?�8�_�: >�=X&�&'?>�=�?CB: A��B`=: B&C=��C :8�:-
?>C: =�>?�8�_�&� A��B`=?�, �=��:: = 8?�f�:: X��=���? A��B`== B&>&�&� ='?�> 8=7 

(44)� 121222221111 cos),()~(,cos),()~( xxxfxfyxxxfxfy ������ .                     
�&7C>8�:: (44) 8 (11) = (12), U&���=' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> 

=�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~cos~ �  8 8=7? 
(45)� )]~(),~([]),[(cos)~(cos~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                                   

X7? 
nnn xxxxxf )/()cos(cos2)~( 1221

1)( ��� � . 
4&X�C�& (45), 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~(cos nx  =Cf&7�: >�=X&-
�&'?>�=�?CB: A��B`=: B&C=��C &C>?>C: B&C=��C&', 8 &>�=�=? &> U�&=^8&7�&� &> 8?�?-
C>8?��&� >�=X&�&'?>�=�?CB&� A��B`== xcos , �8�&� xsin� . ��>?�8�_�: U�&=^8&7�: 
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��������
��#����������#�� �!M����&������!M��*�	
�����"���H������(����

)()~(cos nx  C��?C>8�?> 8& 8C?f >&�Bf ],[~
21 xxx� , X7? 21 xx ! . �� '&�&>&��& �d�8?> C �8?�=-

�?�=?' �^�&C>= 12 xx � . 
������
$'�
�����%��������/��
������)����
�%�� 8���?>C: 8 8=7? 
(46)� ],[tg~tg],[~

2121 xxxyyy ��� ,                                                
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:. 4&X�C�& [4, 5, 7], =�>?�8�_�: A��B`=: x~tg  &U�?7?�:?>C: 8 8=7? 
(47)� }~|tg{~tg xxxx 	� ,                                                         

U�=��' xtg  – =Cf&7�: &d���: >�=X&�&'?>�=�?CB: A��B`=: >�X?�C, B&>&�: '&�&>&��& 
8&^�C>?> � =�>?�8�? 2/2/ == 55� x , X7? &� U&C�?7&8>?�_�& U�=�='?> 8C? C8&= 8&^'&�-
��? ^��?�=: &> >�  7& >� . �>& U&^8&�:?> ^U=C>_ =�>?�8�_��� >�=X&�&'?>�=�?CB�� 
A��B`=� >�X?�C (47) 8 :8�&' =�>?�8�_�&' 8=7? 

(48)� ]tg,tg[],[tg~tg],[~
212121 xxxxxyyy ���� .                                      

4�8�=8 8���?�=? (48) C (1), �C>�8�=8?', �>& =�>?�8�_�: >�=X&�&'?>�=�?CB: A��B-
`=: >�X?�C ?C>_ =�>?�8�_�: A��B`=:, �=��:: = 8?�f�:: X��=���? A��B`== B&>&�&� 
='?�> 8=7 

(49)� 221222121111 tg),()~(,tg),()~( xxxfxfyxxxfxfy ������ .                         
�&7C>8�:: (49) 8 (11) = (12), U&���=' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> 

=�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~tg~ �   8 8=7? 
(50)� )]~(),~([]),[tg()~tg(~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                                  

X7? 
nnn xxxxxf )/()tgtg(2)~( 1212

1)( ��� � . 
a&�'�� (50) U&B^�8?>, �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~tg( nx  
&> =�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== x~tg  =Cf&7�: >�=X&�&'?>�=�?CB: A��B`=: 
>�X?�C &C>�>C: >�X?�C&', 8 &>�=�=? &> B�CC=�?CB&� U�&=^8&7�&� &> 8?�?C>8?��&� >�=X&-
�&'?>�=�?CB&� A��B`== xtg , �8�&� x2cos/1 . ��>?�8�_�: U�&=^8&7�: )()~tg( nx  C��?C>8�-
?> 8& 8C?f >&�Bf ],[~

21 xxx� , X7? 21 xx ! . �� '&�&>&��& �d�8?> C �8?�=�?�=?' �^�&C>= 12 xx � . 
������
$'�
�����%��������/��
������)������
�%�� 8���?>C: 8 8=7? 
(51)� ],[ctg~ctg],[~

2121 xxxyyy ��� ,                                              
X7? ],[~

21 xxx �  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy �  – =�>?�8�_�: ^8=C=': 

U?�?'?��:. 4&X�C�& [4, 5, 7], =�>?�8�_�: A��B`=: x~ctg  &U�?7?�:?>C: 8 8=7? 
(52)� }~|ctg{~ctg xxxx 	� ,                                                    

^7?C_ xctg  – =Cf&7�: &d���: >�=X&�&'?>�=�?CB: A��B`=: B&>�X?�C, B&>&�: '&�&>&��& 
�d�8?> � =�>?�8�? =55 x0 , X7? &� U&C�?7&8>?�_�& U�=�='?> 8C? 8&^'&���? ^��?�=: 
&> >�  7& >� . �>& U&^8&�:?> ^U=C>_ =�>?�8�_��� >�=X&�&'?>�=�?CB�� A��B`=� (52) 8 
:8�&' =�>?�8�_�&' 8=7? 

(53)� ]ctg,ctg[],[ctg~ctg],[~
122121 xxxxxyyy ���� .                                  

4�8�=8: (53) C (1), 8=7=', �>& =�>?�8�_�: >�=X&�&'?>�=�?CB: A��B`=: B&>�X?�C 
?C>_ =�>?�8�_�: A��B`=:, �=��:: = 8?�f�:: X��=���? A��B`== B&>&�&� ='?�> 8=7 

(54)� 121222221111 ctg),()~(,ctg),()~( xxxfxfyxxxfxfy ������ .                      
�&7C>8�:: (54) 8 (11) = (12), U&���?' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> 

=�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~ctg~ �   8 8=7? 
(55)� )]~(),~([]),[ctg()~ctg(~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                               
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X7? 
nnn xxxxxf )/()ctgctg(2)~( 1221

1)( ��� � . 
	���?�=? (55) U&B^�8?>, �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~ctg( nx  
&> =�>?�8�_�&� >�=X&�&'?>�=�?CB&� A��B`== x~ctg  =Cf&7�: >�=X&�&'?>�=�?CB: A��B`=: 
B&>�X?�C &C>�>C: B&>�X?�C&', 8 &>�=�=? &> B�CC=�?CB&� U�&=^8&7�&� &> &d���&� >�=X&-
�&'?>�=�?CB&� A��B`== xctg , B&>&�: �8� x2sin/1� . ��>?�8�_�: U�&=^8&7�: )()~ctg( nx  
C��?C>8�?> 8& 8C?f >&�Bf ],[~

21 xxx � , 8 B&>&��f 21 xx ! . �� '&�&>&��& �d�8?> C �8?�=�?�=-

?' �^�&C>= 12 xx � . 
������
$'�
���:�
��
�����%��������/��
������)���
����� 8���?>C: 8 8=7? 
(56)� ],[arcsin~arcsin],[~

2121 xxxyyy ��� ,                                             
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:. 4&X�C�& [4, 5, 7], =�>?�8�_�: A��B`=: x~arcsin  &U�?7?�:?>C: 8 8=7? 
(57)� }~|{arcsin~arcsin xxxx 	� ,                                                    

8 B&>&�&' xarcsin  ?C>_ =Cf&7�: &d���: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: �BC=��C. �&-
C�?7�:: '&�&>&��& 8&^�C>?> � =�>?�8�? 11 55� x , U�&f&7: U&C�?7&8>?�_�& 8C? 8&^'&�-
��? ^��?�=: &> 2/=�  7& 2/= . �>& U&^8&�:?> ^U=C>_ =�>?�8�_��� &d�>��� >�=X&�&-
'?>�=�?CB�� A��B`=� (57) 8 :8�&' =�>?�8�_�&' 8=7? C�?7���=' &d�^&' 

(58)� ]arcsin,[arcsin],[arcsin~arcsin],[~
212121 xxxxxyyy ���� .                           

4�8�=8: (58) C (1), �C>�8�=8?', �>& =�>?�8�_�: &d�>�: >�=X&�&'?>�=�?CB: A��B-
`=: �BC=��C :8�:?>C: =�>?�8�_�&� A��B`=?�, �=��:: = 8?�f�:: X��=���? A��B`== B&>&-
�&� ='?�> 8=7 

(59)� 221222121111 arcsin),()~(,arcsin),()~( xxxfxfyxxxfxfy ������ .                   
�&7C>8=8 (59) 8 (11) = (12), U&���=' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> 

=�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~arcsin~ �   8 8=7? 
(60)� )]~(),~([]),[(arcsin)~(arcsin~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                            

X7? 
nnn xxxxxf )/()arcsin(arcsin2)~( 1212

1)( ��� � . 
�B 8=7�& =^ A&�'��� (60), 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~(arcsin nx  

&> =�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== x~arcsin  =Cf&7�: &d���: &d�>-
�: >�=X&�&'?>�=�?CB: A��B`=: �BC=��C &C>�>C: �BC=��C&', 8 &>�=�=? &> U�&=^8&7�&� 
&> &d���&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xarcsin , �8�&� 21/1 x� . ��&=^8&7�: 

)()~(arcsin nx  C��?C>8�?> 8& 8C?f >&�Bf ],[~
21 xxx � , X7? 21 xx !  = '&�&>&��& �d�8?> C �8?�=�?-

�=?' �^�&C>= 12 xx � . 
������
$'�
���:�
��
�����%��������/��
������)���
������� 8���?>C: 8 8=7? 
(61)� ],[arccos~arccos],[~

2121 xxxyyy ��� ,                                          
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:. 4&X�C�& [4, 5, 7], =�>?�8�_�: A��B`=: x~arccos  &U�?7?�:?>C: 8 8=7? 
(62)� }~|{arccos~arccos xxxx 	� ,                                                   

U�= p>&' xarccos  – =Cf&7�: &d���: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: �BB&C=��C, 
B&>&�: '&�&>&��& �d�8?> � =�>?�8�? 11 55� x , U�&f&7: U&C�?7&8>?�_�& 8C? 8&^'&���? 
^��?�=: &> =  7& 0 . �>& U&^8&�:?> ^U=C>_ A��B`=� �BB&C=��C (62) 8 =�>?�8�_�&' 8=7? 
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(63)� ]arccos,[arccos],[arccos~arccos],[~
122121 xxxxxyyy ���� .                       

4�8�=8 8���?�=? (63) C (1), 8=7=', �>& =�>?�8�_�: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: 
�BB&C=��C :8�:?>C: =�>?�8�_�&� A��B`=?�, �=��:: = 8?�f�:: X��=���? A��B`== B&>&�&� 
='?�> 8=7 

(64)� 121222221111 arccos),()~(,arccos),()~( xxxfxfyxxxfxfy ������ .                   
�&7C>8=8 8���?�=: (64) 8 (11) = (12), U&���=' 8���?�=? U�&=^8&7�&� ��d&X& n -X& 

U&�:7B &> =�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~arccos~ �   8 8=7? 
(65)� )]~(),~([]),[(arccos)~(arccos~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                             

X7? 
nnn xxxxxf )/()arccos(arccos2)~( 1221

1)( ��� � . 
a&�'�� (65) U&B^�8?>, �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~(arccos nx  
&> =�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== x~arccos  =Cf&7�: &d���: &d�>-
�: >�=X&�&'?>�=�?CB: A��B`=: �BB&C=��C &C>�>C: �BB&C=��C&', 8 &>�=�=? &> U�&=^-
8&7�&� &> &d���&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xarccos , B&>&�: �8� 

21/1 x�� . ��>?�8�_�: U�&=^8&7�: )()~(arccos nx  C��?C>8�?> 8& 8C?f >&�Bf ],[~
21 xxx � , 8 

B&>&��f 21 xx ! . �� '&�&>&��& �d�8?> C �8?�=�?�=?' �^�&C>= 12 xx � . 
������
$'�
���:�
��
�����%��������/��
������)���
���
�%�� 8���?>C: 8 8=7? 
(66)� ],[arctg~arctg],[~

2121 xxxyyy ��� ,                                           
X7? ],[~

21 xxx�  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~
21 yyy�  – =�>?�8�_�: ^8=C=': U?-

�?'?��:. 4&X�C�& [4, 5, 7] =�>?�8�_�: A��B`=: x~arctg  &U�?7?�:?>C: 8 8=7? 
(67)� }~|arctg{~arctg xxxx 	� ,                                                       

8 B&>&�&' xarctg  – =Cf&7�: &d���: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: �B>�X?�C. 
�&C�?7�:: '&�&>&��& 8&^�C>?> � =�>?�8�? >��>� x , U�&f&7: U&C�?7&8>?�_�& 8C? 8&^-
'&���? ^��?�=: &> 2/=�  7& 2/= , �>& 7�> 8&^'&��&C>_ ^U=C>_ =�>?�8�_��� &d�>��� 
>�=X&�&'?>�=�?CB�� A��B`=� �B>�X?�C (67) 8 8=7? 

(68)� ]arctg,arctg[],[arctg~arctg],[~
212121 xxxxxyyy ���� .                               

4�8�=8 8���?�=? (68) C (1), �8=7=', �>& =�>?�8�_�: &d�>�: >�=X&�&'?>�=�?CB: 
A��B`=: �B>�X?�C :8�:?>C: =�>?�8�_�&� A��B`=?�, �=��:: = 8?�f�:: X��=���? A��B`== 
B&>&�&� ='?�> 8=7 

(69)� 221222121111 arctg),()~(,arctg),()~( xxxfxfyxxxfxfy ������ .                    
�&7C>8=8 (69) 8 (11) = (12), ��7�' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> =�-

>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~arctg~ �   8 8=7? 
(70)� )]~(),~([]),[arctg()~arctg(~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                             

X7? 
nnn xxxxxf )/()arctgarctg(2)~( 1212

1)( ��� � . 
a&�'�� (70) U&B^�8?>, �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~arctg( nx  

&> =�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== x~arctg  =Cf&7�: &d�>�: >�=X&-
�&'?>�=�?CB: A��B`=: �B>�X?�C &C>�>C: �B>�X?�C&', 8 &>�=�=? &> U�&=^8&7�&� &> 
&d���&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xarctg , B&>&�: �8� )1/(1 2x� . ��>?�8�_�: 
U�&=^8&7�: )()~arctg( nx  C��?C>8�?> 8& 8C?f >&�Bf ],[~

21 xxx � , 8 B&>&��f 21 xx ! . �� '&-
�&>&��& �d�8?> C �8?�=�?�=?' �^�&C>= 12 xx � . 
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$'�
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������)���
�����
�%�� 8���?>C: 8 
C�?7���?' 8=7? 

(71)� ],[arcctg~arcctg],[~
2121 xxxyyy ��� ,                                       

X7? ],[~
21 xxx �  – =�>?�8�_�: �?^8=C=': U?�?'?��:, ],[~

21 yyy �  – =�>?�8�_�: ^8=C=': 
U?�?'?��:. 4&X�C�& [4, 5, 7] =�>?�8�_�: A��B`=: x~arcctg  &U�?7?�:?>C: 8 8=7? 

(72)� }~|arcctg{~arcctg xxxx 	� ,                                                  
U�= p>&' xarcctg  ?C>_ =Cf&7�: &d���: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: �BB&>�-
X?�C. �&C�?7�:: '&�&>&��& �d�8?> � =�>?�8�? >��>� x  = U�&f&7=> U&C�?7&8>?�_�& 8C? 
8&^'&���? ^��?�=: &> =  7& 0 . �>& U&^8&�:?> ^U=C>_ =�>?�8�_��� &d�>��� >�=X&�&-
'?>�=�?CB�� A��B`=� �BB&>�X?�C (72) 8 8=7? 

(73)� ]arcctg,arcctg[],[arcctg~arcctg],[~
122121 xxxxxyyy ���� .                      

4�8�=8 (73) C (1), 8=7=', �>& =�>?�8�_�: &d�>�: >�=X&�&'?>�=�?CB: A��B`=: �BB&-
>�X?�C :8�:?>C: =�>?�8�_�&� A��B`=?�, �=��:: = 8?�f�:: X��=���? A��B`== B&>&�&� 
='?�> 8=7 

(74)� 121222221111 arcctg),()~(,arcctg),()~( xxxfxfyxxxfxfy ������ .                    
�&7C>8=8 (74) 8 (11) = (12), U&���=' 8���?�=? U�&=^8&7�&� ��d&X& n -X& U&�:7B &> 

=�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xy ~arcctg~ �   8 8=7? 
(75)� )]~(),~([]),[arcctg()~arcctg(~ )()()(

21
)()( xfxfxxxy nnnnn ���� ,                            

X7? 
nnn xxxxxf )/()arcctgarcctg(2)~( 1221

1)( ��� � . 
a&�'�� (75) U&B^�8?>, �>& 8 =�>?�8�_�&� U�&=^8&7�&� ��d&X& n -X& U&�:7B )()~arcctg( nx  
&> =�>?�8�_�&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== x~arcctg  =Cf&7�: &d�>�: >�=X&-
�&'?>�=�?CB: A��B`=: �BB&>�X?�C &C>�>C: �BB&>�X?�C&', 8 &>�=�=? &> U�&=^8&7�&� &> 
&d���&� &d�>�&� >�=X&�&'?>�=�?CB&� A��B`== xarcctg , B&>&�: �8� )1/(1 2x�� . ��>?�-
8�_�: U�&=^8&7�: )()~arcctg( nx  C��?C>8�?> 8& 8C?f >&�Bf ],[~

21 xxx � , 8 B&>&��f 21 xx ! . �� 
'&�&>&��& �d�8?> C �8?�=�?�=?' �^�&C>= 12 xx � . 

4 �>6������� 
��&d�?' 8��=C�?�=: U�&=^8&7��f &> =�>?�8�_�&-&U�?7?�����f A��B`=� C��?C>8?�-

�& &>�=�?>C: &> ��&X=��&� U�&d�?'� 7�: U&��&C>_� &U�?7?�����f A��B`=�. �>& &>�=�=? 
C8:^�& C =^8?C>��' &>�=�=?' U�&`?CC 8��=C�?�=: U&��&C>_� &U�?7?����&� A��B`== &> U�&-
`?CC 8��=C�?�=: =�>?�8�_�&� A��B`== – 8& 8>&�&' C���? U�=f&7=>C: 8��=C�:>_ U��-
�?�_�& 78? �?^8=C='�? >&��& ^7���? A��B`== – �=���� = 8?�f��� X��=���? A��B`== 
=�>?�8�_�&� A��B`==. 	 C8:^= C p>=' &>�=�=?' 8��=C�?�=? �?U&��&C>_� &U�?7?����&� – =�-
>?�8�_�&� A��B`== &B^�8?>C: d&�?? C�&���' [8–13]. �> C�&��&C>_ 8��=C�?�=: �CU�&-
C>��:?>C: = � U�&=^8&7��? &> =�>?�8�_��f A��B`=�, U&CB&�_B� &�= >B�? :8�:�>C: =�-
>?�8�_��'= A��B`=:'=. �&p>&'� U�?7U�=�:>&? 8 C>>_? 7?>�_�&? =^��?�=? U�&=^8&7��f 
p�?'?�>���f A��B`=�, C&U�&8&�7?'&? U&���?�=?' U�&C>�f A&�'�� 7�: 8��=C�?�=: p>=f 
U�&=^8&7��f, :8�:?>C: 8���' TX&' � U�>= �'?�_T?�=: C�&��&C>= 8��=C�?�=: =�>?�8�_-
��f A��B`=�.  

	 U�&`?CC? =^��?�=: 8�:8�?�� �^�=�=: '?�7� =�>?�8�_��'= U�&=^8&7��'= &> =�>?�-
8�_��f p�?'?�>���f A��B`=� = B�CC=�?CB='= U�&=^8&7��'= &> 7?>?�'=�=�&8���f p�?-
'?�>���f A��B`=�. ��8�&? �^�=�=? C&C>&=> 8 >&', �>& U�&=^8&7�: ��d&X& n -X& 
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,...)2,1( �n  U&�:7B &> ��d&� =�>?�8�_�&� A��B`== )~(~ xP , 8 �C>�&C>=, p�?'?�>��&� A��B-
`==, 8C?X7 U�?7C>8�:?> C&d&� A��B`=� B�CC nxxP ~/)~(~ . �&p>&'� =�>?�8�_��� U�&=^8&7-
��� ��d&X& n -X& U&�:7B C U&���' U�8&' '&��& =�>?�U�?>=�&8>_ BB CB&�&C>_ n -X& U&-
�:7B =^'?�?�=: A��B`== )~(xP  &>�&C=>?�_�& ?� �X�'?�> x~ . �^8?C>�&, �>& B�CC=�?CB: 
U�&=^8&7�: ��d&X& U&�:7B n  &> ��d&� 7?>?�'=�=�&8��&� A��B`== )(xP  �? &d:^>?�_�& 
U�?7C>8�:?> C&d&� A��B`=� B�CC nxxP /)( . �&p>&'� >B�� U�&=^8&7��� 8 &d�?' C���? 
�?�_^: =�>?�U�?>=�&8>_ BB CB&�&C>_ n -X& U&�:7B =^'?�?�=: A��B`== )(xP  &>�&C=>?�_�& ?� 
�X�'?�>. �>& &^��?>, 8 C8&� &�?�?7_, �>& B�CC=�?CB: U�&=^8&7�: �_�>&�–V?�d�=`, 8 
&>�=�=? &> =�>?�8�_�&� U�&=^8&7�&�, 8&&d�? X&8&�:, �? '&�?> C�=>>_C: 7?B8>�&� '&7?-
�_� 7=�'=B= d&�_T=�C>8 U�=�&7��f &d?B>&8 = U�&`?CC&8.  

&���=����� 
	 �d&>? U&���?� U&���� �d&� U�&=^8&7��f ��d�f U&�:7B&8 &> 8C?f p�?'?�>���f 

=�>?�8�_��f A��B`=�. 	�:8�?�� �^�=�=: '?�7� =�>?�8�_��'= U�&=^8&7��'= &> =�>?�-
8�_��f p�?'?�>���f A��B`=� = B�CC=�?CB='= U�&=^8&7��'= &> &d����f 7?>?�'=�=�&-
8���f p�?'?�>���f A��B`=�. �&B^�&, �>& ���> �?&U�?7?����&C>= =Cf&7��f A��B`=� 8 
A&�'? =�>?�8�_�&C>= =f 8&^'&���f ^��?�=� 7?�?> U�&=^8&7��? &> �=f 7?B8>��'= '&-
7?�:'= 7=�'=B= U�=�&7��f U�&`?CC&8. 
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Abstract 
The article deals with problems, related to calculation of derivatives of interval-specified functions. These problems are 
relevant in study of systems with any level of uncertainty (nondeterministic systems). Specifically we speak about sim-
ple systems described by elementary interval-specific functions. Accordingly we solved the problem of calculating de-
rivatives of elementary interval-specified functions. Previously obtained formulas and methods of finding of derivatives 
of any intervally defined functions are used. Basic definitions, related to derivatives of the interval-specified functions, 
are given and formulas of two types allowing calculation of interval derivatives are presented. Formulas of the first type 
express derivatives in the closed interval form, which requires computation using the apparatus of interval mathematics. 
But formulas of the second type express derivatives in open interval form, i.e. in form of two formulas. Formulas above 
expresses the lower and the upper limits of the interval representing the derivative. Here the calculation of the derivative 
of interval-defined function is reduced to computation of two ordinary certain functions. Using the aforementioned 
mathematical apparatus we find the derivatives of all elementary interval functions: interval constant, interval power 
function, interval exponential function, interval logarithmic function, interval natural-logarithmic function, interval trig-
onometric functions (cosine, sine, tangent, cotangent), interval inverse trigonometric functions. Formulas of all the de-
rivatives are shown in form of an open interval. The difference between derivatives of interval elementary functions and 
the derivatives of normal (i.e. noninterval) elementary functions is discussed. 

����}~��j interval value, interval function, interval derivative, interval computations, interval-differential calculus, inter-
val elementary functions. 
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�������4 �> ����� 
2����� �������� +�7�� &B&��=� ���CCB=� U&�=>?f�=�?CB=� =�->, �>B��>�� ��-> 
�^�=�:. o&B>&� >?f�=�?CB=f ��B, U�&A?CC&�, PhD, Full Professor, ^8?7���=� BA?7�&� 
'>?'>=B= (1975–2000), C&8?>�=B �?B->&� U& ��B? (2006–2011) �?�^?�CB&X& 
X&C&C�7�C>8?��&X& >?f�&�&X=�?CB&X& ��=8?�C=>?>>, U�&A?CC&� R&CB&8CB&X& 
��=8?�C=>?> ='. 4.�. 	=>>? (C 2003 X.). 	 CU=CB? �����f >��7&8 C&>�= �d&> (8 >&' 
�=C�? 7?C:>B= '&�&X�A=�) U& �&X=B?; '>?'>=�?CB&'� '&7?�=�&8�=� 8 >?f�=B?, 
pB&�&'=B?, C&`=&�&X==, U�=�:>=� �?T?�=�; &U>='=^`==; >?&�== �7?��&C>=; =C>&�== 
��B=; U�&d�?'' &d�^&8�=:. o?�C>8=>?�_��� ��?� R
�, �
�, R
��W = 
4�, 
^C���?���� 7?:>?�_ ��B= �&CC=�CB&� a?7?�`==, ���?> '?�7���&7��f U�?'=� 
«4&�&C&8CB=� U�&A?CC&�», R?�7���&7��� pBCU?�> 8 &d�C>= C&`=&�&X== B&�A�=B> = 
�?�>=�X&8�=: ��=?�C=>?>&8. 
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