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K623, -(./01$23++" bazzf +!)( 6$ dczzg +!)( , @/ =$864 6(!4#& 9/ 1 +31;,/=(< 6/7)(, 5$ 63/13=/8 4.1 6/9/-
!/:(7+/ %91"23+( 5 -(.9/-(.+&=& !(+(<+&=& -(./01$23++"=&, 6/06/:

bazzf +!)(
t
~ azzr !)( , }1{\Ca) , Cb) , dczzg +!)(

t
~ czzs !)( , }1{\Cc) , Cd ) .

K73-&.+/, @/ -(./01$23++" bazzf +!)( 6$ dczzg +!)( , @/ =$864 6(!4#& 9/ 1 +31;,/=(< 6/7)(, 0;.;64 6/9/-
!/:(7+/ %91"23+&=& 6/.( ( 6(!4#& 6/.(, #/!& 6/9/!/:(7+/ %91"23+( azzr !)( 6$ czzs !)( , a , }1{\Cc) .

I$ !3=/8 3.1 -(./01$23++" azzr !)( 6$ czzs !)( , a , }1{\Cc) 6/9/!/:(7+/ %91"23+( 6/.( ( 6(!4#& 6/.(, #/!&.
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$0/ ca ! , $0/ ca ! .

K623, bazzf +!)(
t
~ dczzg +!)( , .3 a , }1{\Cc) , b , Cd ) , 6/.( ( 6(!4#& 6/.(, #/!& -&#/+;864%" 6$#( ;=/-&:
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$0/ ca ! , $0/ ca ! .

2) G'(++( -(./01$23++", @/ =$864 +3%#(+73++/ 0$:$6/ +31;,/=&, 6/7/#.
I$;-$2&=/, @/ ./-(!4+3 $'(++3 -(./01$23++" 5 C - C , nmzz +!4 )( =$> +3%#(+73++/ 0$:$6/ +31;,/=&, 6/7/#,

6/06/ > 6/6/2+(= -(./01$23++"=, 6/.( ( 6(!4#& 6/.(, #/!& 1!m 6$ 0!n .
K623, -(./01$23++" bazzf +!)( 6$ dczzg +!)( , @/ =$864 +3%#(+73++/ 0$:$6/ +31;,/=&, 6/7/#, 6/9/!/:(7+/

%91"23+(, 0/ )()()( zidzgzf C!! .
3) G'(++( -(./01$23++", @/ +3 =$864 +31;,/=&, 6/7/#.
I$;-$2&=/, @/ ./-(!4+3 $'(++3 -(./01$23++" 5 C - C , nmzz +!4 )( +3 =$> +31;,/=&, 6/7/# 6/.( ( 6(!4#& 6/.(,

#/!& 1!m 6$ 05n . J/06/ $'(++3 -(./01$23++" 5 C - C , @/ +3 =$> +31;,/=&, 6/7/#, =$> -&:!". nzz +!4 )( ,
Cn) \ {0}.
C(./01$23++" bzzf +!)( 6$ dzzg +!)( , b , }0{\Cd ) , "#( +3 =$864 +31;,/=&, 6/7/#, 5$-2.& 6/9/!/:(7+/

%91"23+(, 0/ (%+;> :/=3/=/1'(5= CCh  : , z
b
dzh !)( , b , }0{\Cd ) 6$#&<, @/ hgfh   ! .

K0'>.+;87& 135;!46$6& )&, 3 -&9$.#(-, /61&=$>=/:

bazzf +!)(
t
~ dczzg +!)( , a , }1{\Cc) , b , Cd ) 6/.( ( 6(!4#& 6/.(, #/!& -&#/+;864%" 6$#( ;=/-&:
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$0/ ca ! , $0/ ca ! .
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?#@/ 1!! ca , 6/ -(./01$23++" bzzf +!)( 6$ dzzg +!)( , b , Cd ) , 0;.;64 6/9/!/:(7+/ %91"23+&=& 6/.(
( 6(!4#& 6/.(, #/!& -/+& > $0/ /.+/7$%+/ 6/6/2+&=& -(./01$23++"=&, $0/ /.+/7$%+/ -(.=(++&=& -(. 6/6/2+&,

(0/ (+$#E3 -(./01$23++" 0;.;64 =$6& 1(5+; #(!4#(%64 +31;,/=&, 6/7/#). J/06/ bzzf +!)(
t
~ dzzg +!)( , b , Cd )

6/.( ( 6(!4#& 6/.(, #/!& b 6$ d $0/ /.+/7$%+/ ./1(-+8864 0, $0/ /.+/7$%+/ -(.=(++( -(. 0.

K623, bazzf +!)(
t
~ dczzg +!)( , a , b , c , Cd ) 6/.( ( 6(!4#& 6/.(, #/!& -&#/+;864%" +$%6;9+( ;=/-&:

$0/
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,10

c
a

$0/
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c
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$0/ ca ! , $0/ ca ! ; "#@/ 1!! ca , 6/ b 6$ d $0/ /.+/7$%+/ ./1(-+8864 0, $0/ /.-

+/7$%+/ -(.=(++( -(. 0.
J3/13=; ./-3.3+/.

5. <$#)., $
M 1/0/6( .$+$ #!$%&'(#$)(", 5 6/7+(%68 ./ 6/9/!/:(7+/* %91"23+/%6(, -(./01$23+4 -&:!".; bazzf +!)( , a ,
Cb) , @/ .(864 5 C - C . J/06/ 5+$<.3+/ +3/0,(.+( 6$ ./%6$6+( ;=/-& #/!& .-$ ./-(!4+( $'(++( -(./01$23++" 5 C

- C 0;.;64 6/9/!/:(7+/ %91"23+&=&.  /-3.3+/ 63/13=; 91/ 6/9/!/:(7+; %91"23+(%64 6$#/:/ $'(++/:/ -(./01$23++"
5 -(.9/-(.+&= !(+(<+&=.

1. 2!"%$(  .  !"#!$%&' (&)*%!$+,- .%/00: 1!%. ) 2+.3. -- 4., 1986. 2. !"#$%&'() *.+. 532)&6i*27i' $"0"3".i8+" )0%'9!+&- 26i++&- :i(";%29!+< // =*%.

#2$. 9/%+. – 2009. – >.61, ? 1. – ). 134–139. 3. !"#$%&'() *.+. >"0"3".@8+2 *32)&6@*27@' 26@++&- :@(";%29!+< A 2R : 2R // B!3@+@C+@ *"3&:2++'. – 2008.
– >.11, ? 4. – ). 472–480. 4. ,)-%. /., #% 01-" +.  !"#!$%&8!)*2' $!"%&' (&+2#&8!)*&- )&)$!#: D:!(!+&!: 1!%. ) 2+.3. – 4., 1986. 5. ,")$()21  .
E *%&:,-, "0%!(!3'!#,- (&66!%!+7&23<+,#& /%2:+!+&'#&. -- 4.-F., 1947. 6. Cappell S.E., Shaneson J.L. Non-linear similarity // Ann. of Math. – 1981. – Vol. 113.
– P. 315–355. 7. Kuiper N.H., Robbin J.W. Topological classification of linear endomorphisms // Invent. Math. – 1973. – Vol. 19, ?2. – P. 83–106. 8. Robbin J.W.
Topological conjugacy and structural stability for discrete dynamical systems // Bull. Amer. Math. Soc. – 1972. – Vol. 78, ?6. – P. 923–952.
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We construct the complete topological invariant of functions in general position on 3-manifolds with boundary.

1. >3<14
H*I" M – .32(*&C A2#*+!+&C #+".":&(, $" 6/+*7@' 4"%)2 +2 +<"#/ ;/(! 6/+*7@JG A2.23<+"." 0"3"9!++', '*I"

+2 *"9+"#/ KK *%&$&8+"#/ %@:+@ #@)$&$<)' "(+2 *%&$&8+2 $"8*2. >2*@ 6/+*7@K /$:"%GG$< :@(*%&$/ )*%@A< I@3<+/ #+"9&-
+/ / 0%")$"%@ :)@- 6/+*7@C. L2 3!#"G 4"%)2 [2], (3' +!:&%"(9!+"K *%&$&8+"K $"8*& p @)+/J 3"*23<+2 )&)$!#2 *""%(&-
+2$ (x1,…,xn), : '*@C 6/+*7@' #2J :&.3'( 2 2 2 2

1 1 1( ) ( ) ... ...n nf x , , x f p x x x x ! " # # #    $ $ .
B!-2C M – .32(*&C *"#02*$+&C n-:&#@%+&C #+".":&( A #!9!G %M. M/+*7@' f: M& R J 6/+*7@JG A2.23<+"." 0"3"-

9!++', '*I"
2) /)@ KK *%&$&8+@ $"8*& – +!:&%"(9!+@ @ +! 3!92$< +2 #!9@ %M,
;) ";#!9!++' f% 6/+*7@K f +2 %M J 6/+*7@JG 4"%)2 A2.23<+"." 0"3"9!++',
:) *%&$&8+&C %@:!+< 6/+*7@K f #@)$&$< "(+/ *%&$&8+/ $"8*/ 7@JK 6/+*7@K @ +! #@)$&$< *%&$&8+&- $"8"* 6/+*7@K f%.
B!-2C x'%M – *%&$&8+2 $"8*2 f%. N+(!*)"# ind x 7@JK *%&$&8+"K $"8*& +2A&:2J$<)' 02%2 ($,(), (! $ – A:&82C+&C @+-

(!*), 2 ( = +1, '*I" :!*$"% gradfx )0%'#":2+&C +2A":+@ @ ( = -1, '*I" gradfx )0%'#":2+&C : /)!%!(&+/ #+".":&(/ M.
H*I" x)%M – *%&$&8+2 $"8*2 f, $" @+(!*) :&A+282J$<)' A:&82C+&# 8&+"#. O+23".@8+" 3!#@ 4"%)2 : "*"3@ +!:&%"(9!-
+"K *%&$&8+"K $"8*& f% @)+/J 3"*23<+2 )&)$!#2 *""%(&+2$ (x1,…,xn), xn*0, : '*@C 6/+*7@' f #2J :&.3'(

2 2 2 2
1 1 1 1( ) ( ) ... ...n n nf x , , x f p x x x x x$ $ ( #! " # # #     [4].

B!-2C f,g:M&R - .32(*@ 6/+*7@K. M/+*7@K f @ g +2A&:2G$<)' $"0"3".@8+" !*:@:23!+$+&#&, '*I" @)+/G$< ."#!"#"%6@-
A#& +: M&M, ,:R&R $2*@, I" f ,= g+.

5%&$!%@K $"0"3".@8+"K !*:@:23!+$+")$@ 6/+*7@C 4"%)2 +2 *"#02*$+&- (:":&#@%+&- #+".":&(2- "$%&#2+@ / %";"$2-
[1,5,6], 2 $%&:&#@%+&- / [3].

E)+":+2 #!$2 %";"$& – (2$& $"0"3".@8+/ 0"P2%":/ *32)&6@*27@G 6/+*7@C A2.23<+"." 0"3"9!++' +2 $%&:&#@%+&-
#+".":&(2- A #!9!G.

2. m-"#!+(!;7 ?)+'(!
B!-2C 3-3. = 0 – %"A;&$$' #+".":&(/ 0 $2*!, I" H = M1 – ";'J(+2++' %/8"*, @+(!*)& '*&- ("%@:+GG$< 0, 1,

(0, -1), (0, +1), (1, -1), F = L1 = %3 = %3. – A2.23<+2 0":!%-+' A *%2J# #+".":&(@: 3 & 3.. B2;@% u = {u1, u2,..., un, u1
m,

u2
m,..., us

m } 0%2:&3<+" :*32(!+&- *%&:&-, I" +! 0!%!$&+2G$<)', +2 0":!%-+@ F $2*&-, I" *"9+! ui - *")!%!(+' )6!%2
%/8*& @+(!*)/ 1, 2 uj

m – 0!%!$&+ *")!%!(+<"K )6!%& %/8*& @+(!*)/ (1, -1) A F, +2A&:2J$<)' /A2.23<+!+"G )&)$!#"G
#!%&(@2+ *%!+(!3' 3. B2;@% v = {v1, v2,..., vm, v1

m, v2
m,..., vk

m}, I" )*32(2J$<)' @A )!%!(+@- )6!% %/8"* @+(!*)/ 2 @ 0!%!-
$&+@: )!%!(+@- )6!% @+(!*)/ (1, +1) A F, +2A&:2J$<)' /A2.23<+!+"G )&)$!#"G #!%&(@2+ *%!+(!3' 3..

>%@C*2 (F, u, v) +2A&:2J$<)' m-(@2.%2#"G Q!."%2 #+".":&(/ 0, 2 0":!%-+' F – 0":!%-+!G Q!."%2. M-(@2.%2#&
(F, u, v) @ (F., u., v. ) +2A&:2G$<)' ."#!"#"%6+&#&, '*I" @)+/J $2*&C ."#!"#"%6@A# h: F&F., I" h(u) = u., h(v) = v..
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