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1,..., nc A c−  

, 56.: * 8 0)'!#$ 8.2)06$ '!"#)%9'.# 4)1./!# 0%5 qF .

3.  !"#$%$&
F)2"!2!'!8)'! '!8.: #(-!0 2!4$0!8. '!"#)%9'!C! 4)1./$ ')0 /6&'>(''.# 2!%(#, 56.: $ 6%)/& 0(-("#&'!8)'.;

)%C!".-#&8 #)* '):6"),$ 2!4&-!8$ !3&'6$ /6%)0'!/-& ( )3 2logO n q .

1.  !"!#!$ %.%., &'()!$ *. ., +,!"!$ %. ., -'.!$.)/0 %.%. G%(#('-)"'!( 88(0('.( 8 H%%.2-.>(/6$= 6".2-!C") .=. – I.: J!#6'.C), 2006. – J'. 1.
– 321 c. 2.  !,1$/2 3.4., *)!5/6 %.4. K)/7."('.( %!6)%9'!C! 6!%93) / '!"#)%9'L# 4)1./!# 0%5 C%)8'L; (0.'.3 // M%C(4").>(/6)5 -(!".5 >./(% .
2"(0/-)8%('.5 // +". INMO PPPK. – I.; ?.: O)$6), 1965. – +. 80. – P. 45–50. 3. &'6#7'01, +.8. +(!".5 #)-".3. – I.: O)$6), 1967.– 575 /. 4. &"'9-
7'6 4.:., ;<=/2 >.4. J!'(>'!#("'L: %.'(:'L: )')%.1 8 1)0)>);. – I.: O)$6), 1969. – 476 /. 5. &"?0!$ @.*. Q!"&8'5''5 2!%&'!#&)%9'!C! & '!"#)%9-
'!C! 4)1./&8 2"(0/-)8%(''5 (%(#('-&8 2!%&8 R)%$) // @&/'. O)3. $'--$ "?98&8/96) 2!%&-(;'&6)". – 2007. – S 591. – P. 22–27. 6. T' !"#)3&:'& -(;'!%!C&B.
J".2-!C") &>'.: 1);./- &' !"#)3&B. D. "!8.: 2&02./, ,! U"$'-$*-9/5 ') (%&2-.>'.; 6".8.;. A!"#$8)''5 -) 2("(8&"5''5: VP+< 4145: 2002. [>.''.:
8&0 01.07.2003-07-01] – J.: V("E. 6!#&-(- <6")B'. 1 2.-)'9 -(;'&>'!C! "(C$%=8)''5 -) /2!E.8>!B 2!%&-.6.; 2003. – 38 /. – (O)3&!')%9'.: /-)'0)"- <6")-
B'.). 7. A?,!( %.&. J$"/ 8L/7(: )%C(4"L. – I.: O)$6), 1965. – 432 /. 8. :'"BC1$ %.4. W/'!8L %.'(:'!: )%C(4"L. – I.: O)$6), 1970. – 423 /.
9. C#15'6!$ *.%., D5',"/6.)/E F.G. W 2!/-"!('.. 2".#.-.8'!C! '!"#)%9'!C! 4)1./) 6!'(>'!C! 2!%5 // I)-. /4!"'.6. – 1989. – +. 180, S 8. – C.1067–
1072. 10. +'HH11$ I.A., +'HH11$' @.J. @L>./%.-(%9'L( #(-!0L %.'(:'!: )%C(4"L. – PQ4.: ?)'9, 2002. – 733 /. 11. Cohn H., Kleinberg R., Szegedy B.,
Umans C. Group-theoretic Approach for Matrix Multiplication. http//arxiv.org. math/ 051F60v1 [math. GR] 18 Nov. 2005. 12. Coppersmith D., Winograd S.
Matrix multiplication via arithmetic progressions // Symbolic Computation. – 1990. – S 9. – P. 251–280. 13. Von Shur Gathen G., Giesbrecht M. P!nstructing
normal bases in finite fields // J. Symbolic Computation. – 1990. – S 10. – P. 547–570. 14. Gao Sh. Normal Bases over Finite Fields: Ph. thesis in
Combinatorics and Optimization. – Waterloo, 1993. – 119 p. 15. Stepanov S.A., Shparlinskiy I.E. On construction of primitive elements and primitive normal
bases in a finite field // Computational Number Theory / Ed. A. Peth, M.E., Pohst, H.C. Williams, H.G. Zimmer, 1991. (Proc. Colloq. Comp. Number Theory,
Hungary, 1990). – P. 189–192.
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5. 67/#&$, ("8.

;<= ">?= #!"8@ A! "8B;B#B? < <B%><B#8#=C ;="D!E= #="8!

 !"#$%&' ("#!)"*+ ,-$'.&',!* /* ,!)0)&)$ " ")(-")&!&'1 0',2*3'.&',!*.
We obtain a criterion for the recurrent sequence to be p-th power summable.

1. 9$.:;-<%(##= $"#$%#$0$ ./>;-?@(@;
O(;): X – 6!#2%(6/'.: 4)');&8 2"!/-&" 1 '!"#!= || ||⋅ , ,I O – 8&02!8&0'! !0.'.>'.: -) '$%9!8.: !2(")-!". 8
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4)'")$% 1. Q!/%&0!8'&/-9 ( ){ : 1}nx n ≥ , 1)0)') /2&88&0'!7(''5# (1), ')%(E.-9 2"!/-!"$ ( )p X! 0%5 0!8&%9'!C!
( ){ : 1} ( )n

py n X≥ ∈ ! -) Xα ∈ -!0& & -&%96. -!0&, 6!%. 0%5 /2(6-")%9'!C! ")0&$/) ( )r A !2(")-!") 8.6!'$*-9/5 '("&-

8'&/-9 ( ) 1r A < .
M')%!C&>'( 2.-)''5 ,!0! !4#(E('!/-& -)6!B 2!/%&0!8'!/-& 2". B I= 0!/%&0E$8)%./9 8 "!4!-); [2, 3]. P%&0 1)-

$8)E.-., ,! 8 1)C)%9'!#$ 8.2)06$ $#!8. ')%(E'!/-& 2!/%&0!8'!/-& 2"!/-!"$ ( ){ : 1}ny n ≥ 8&0"&1'5=-9/5 8&0 $#!8, ,!
1)4(12(>$=-9 !4#(E('&/-9 3&*B 2!/%&0!8'!/-&. O)2".6%)0, 2!/%&0!8'&/-9 (1) 4$0( !4#(E('!=, 56,! ,A I B O= = ,
;!>) $#!8) ( ) 1r A < '( 8.6!'$*-9/5.
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8"6# ( ) 1,r A > &# @ D#$4'*! .*- %91"&$+*20#=# $+.,'%' .,%&+014# || || ,nA n→ ∞ → ∞ . E ,.%!  !9*! +< 01#>41-
;10,%&2 #91$+&#$+ C .

7#"+;14#, 6# C – @+4"010!B #91$+&#$. F1A+B ,nx x n→ → ∞ , .1 { } ( )nx D C⊂ , i
(1) (2) ( )( , ,..., ,...) ( , ,..., ,...) ( ), .k k

n n n n n pf Cx x Ax A x f f f f X n= = → = ∈ → ∞ 

5#., ( ) ,k k
nA x f n→ → ∞ &#>&# ( ) , 0.k kf A x k= ≥ :&;1, ( , ,... ,...) ( )kx x Ax A x D C= ∈ , f C x= . E &1#$14! 9$#

@+4"010!B =$+D,"  !9*! +<, 6# #91$+&#$ C 01 4#;1 >'&!  !@0+)10!B 0+  %2#4' 9$#%&#$,. :&;1 ,%0'< &+"1 z X∈ ,
6# ( , ,..., ,...)kCz z Az A z= 01 0+*1;!&2 ( )p X . E+*!G!*#%2 @+' +;!&!, 6#  ,.9# ,.0+ .# ( ), 0, 1,kz y kα = = ≥ 9#%-

*,.# 0,%&2 ( ){ : 1}nx n ≥ 01 0+*1;!&2 ( )p X . 51#$14' 1 .# 1.10#.

3.  !"#$%&!
H,.#4#, 6# 9$! B I= '4# + ( ) 1r A < < 01#>A,.0#( , .#%&+&02#( -" .*- #>41;10#%&, 9#%*,.# 0#%&, (1) .*- "#;-

0#=# Xα ∈ , "#;0#? #>41;10#? 9#%*,.# 0#%&, ( ){ : 1}ny n ≥ , &+" , .*- ?? %'4# 0#%&, @ p –!4 %&191014 .*- .# ,*20!A

Xα ∈ , ( ){ : 1} ( )n
py n X≥ ∈  . I .+0,B $#>#&,  %&+0# *10#, 6# $1@'*2&+& 6#.# %'4# 0#%&, @ p –!4 %&191014 9#%*,.#-

 0#%&, (1) @+*!G+<&2%- 9$+ !*20!4 '  !9+."' .# ,*20#=# *,0,B0#=# #>41;10#=# #91$+&#$+ B .

1.  !"#$%&' (.)., *+#', -... I%&#B)! #%&2 $1G10!B .!DD1$10/!+*20JA '$+ 010!B  >+0+A# #4 9$#%&$+0%& 1. – K.: F+'"+, 1970. 2. *&/ 0.1. :>
'%*# !-A %'61%& # +0!- #=$+00!)10JA $1G10!B $+@0#%&0#=# '$+ 010!-  >+0+A# #4 9$#%&$+0%& 1 // C!DD1$10/!+*20J1 '$+ 010!-. – 1967. – 5. 3,
L 12. – M. 2151–2160. 3. 23/&"34 (.0. N%!49&#&!)1%"#1 9# 1.10!1 #.0#B $1"'$10&0#B 9#%*1.# +&1*20#%&!  >+0+A# #4 9$#%&$+0%& 1
// N%!49&#&!)01 ,0&1=$' +00- 01*,0,B0!A $, 0-02. – O., 1992. – M. 146–153.
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5. 6.(7, ("8.

;!<=>#!"8> %$? ">%@A@ B#! CD"$8C8B B D@%$ ;DBA@? " !8@ @?  !E#$

 !"#$#%&'"(#$" #!)&($& *"+,-.$/0 102(34+"5" $#6&"$#%4$"5" ,$&(.!30/./, &-.$& 7#!#3# 8.(9.$+# 1941–1943 !"+&(,
!"'5%:$,/" *&:%4$&3/4 ,$&(.!30/./, ;&* 9#3 .(#+,#6&2 *" -. 1'0%-<!*# 1#'#)34+"2 =>=.

Archive data of Kyiv National Taras Shevchenko University for period 1941 – 1943 years are analyzed; activities of Kyiv
University in evacuation to Kzyl-Orda of Kazakh Republic are considered.

1.  "9:8
F+B%"*+.0,G!4 91$,#.#4 $#@ !&"' O!? %2"#=# '0, 1$%!&1&', >1@ %'40, ', %&+*!  #<00, $#"! (1941–1943 $$.), 9$#-

&-=#4 -"!A '0, 1$%!&1& @+@0+ @0+)0!A $'B0' +02, >'*# @0!610# *+>#$+&#$01 #>*+.0+00-,  &$+)10# "'*2&'$0, /,0-
0#%&,. P+=+&# 9$+/, 0!", '0, 1$%!&1&' 9#9# 0!*! *+ ! Q1$ #0#? N$4,?, .1A&# @4'G10!B >' 1 +"'( +&!%- #"$14#
 ,. '0, 1$%!&1&'. R +"'+/,- '0, 1$%!&1&' 9$#&-=#4 1941–1943 $$. %9$!-*+ G !."#4'  ,.0# *100( '0, 1$%!&1&'  
9# #<00!B )+%. 7$#&1 @+ $#"!  ,B0! >'*#  &$+)10#  +;*! ' #>*,"# ' .#"'410&+/,(, @#"$14+, -"+ %&#%'<&2%- .,-*2-
0#%&, '0, 1$%!&1&' .# 1939 $#"', &+"#;  &$+)10# )+%&!0' .#"'410&,  #<00#=# 91$,#.',  -"!A B.1&2%- 9$# .,-*20,%&2
'0, 1$%!&1&' 9,. )+% 1 +"'+/,?  1943 $#/,. N*1 @ .#9#4#=#( .#"'410&, , -", @>1$1=*!%-  +$A, , O!? %2"#=# 0+/,#0+-
*20#=# '0, 1$%!&1&' ,410, 5+$+%+ S1 )10"+, @#"$14+, /1 .1-", 0+"+@! $1"&#$+ @+ 1941–1942 $#"!, )+%&"# # 4#;*! #
 !% ,&*!&! .,-*20,%&2 O!? %2"#=# '0, 1$%!&1&' 9,. )+% 1 +"'+/,? ' $#"! C$'=#? % ,&# #?  ,B0!. H .#"'410&+A @+ 1943 $,"
B.1&2%- 9$#  ,.0# *100- .,-*20#%&, '0, 1$%!&1&' 9,%*- @ ,*20100- O!< +  ,. D+G!%&%2"!A #"'9+0&, .

I .+0,B %&+&&, 9$#+0+*,@# +0# +$A, 0, .#"'410&! O!? %2"#=# 0+/,#0+*20#=# '0, 1$%!&1&' ,410, 5+$+%+ S1 )10"+
1941–1943 $#", , + &+"#;  !% ,&*10# .,-*20,%&2 O!? %2"#=# '0, 1$%!&1&' 0+91$1.#.0, &+ 9,. )+% 1 +"'+/,? ' $#"! C$'-
=#? % ,&# #?  ,B0!. C+0+ %&+&&- .#9# 0(< 9#91$1.0, $#>#&! + &#$+ [8, 9].

2. 4!1%";&!+ :#*%/."!9/9 * 8$<(9$&  /-!&$1  *9<!=#>#$1 %*+#!
I 1941 $#/, O!? %2"!B .1$;+ 0!B '0, 1$%!&1& ,4. 5. 3. S1 )10"+ 9#%,.+ &$1&< 4,%/1 @+  1*!)!0#( %1$1. '0, 1$%!&1&, 

"#*!G02#=# MTMT, 9#%&'9+()!%2 *!G1 K#%"# %2"#4' &+ U10,0=$+.%2"#4' '0, 1$%!&1&+4. I O!? %2"#4' '0, 1$%!&1&, D'0-
"/,#0' +*# 9 D+"'*2&1&, : D,@!)0!B (.1"+0 – .#/10& K. V. 3'$&# !B), 41A+0,"#-4+&14+&!)0!B ( .#. .1"+0+ – %&+$G!B  !-
"*+.+) W. 3. W*2?0), A,4,)0!B (.1"+0 – 9$#D1%#$ 7. E. X,G1$), =1#*#=#-=1#=$+D,)0!B (.1"+0 – .#/10& W. X. K'"#41*2), >,#*#=,-
)0!B (.1"+0 – .#/10& :. 7. O#$01< ), ,%&#$!)0!B (.1"+0 – .#/10& 7. N. U+ $# ), ($!.!)0!B (.1"+0 – 9$#D1%#$
K. K. 31$G#0# ), D,*#*#=,)0!B (.1"+0 – 9$#D1%#$ K. O. 3$'0%2"!B), D+"'*2&1& @+A,.0!A 4# (.1"+0 – .#/10&
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