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>A2VB=P>-?@>D5AV9=0 ?@>3@0<0 «&5;5:><C=V:0FVW B0 @04V>B5E=V:0» 
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�@VEFB6<= @B8G?ь 1. �474?ьA4 I4D4>F9D<EF<>4 E<EF9@ J<HDB6B7B 
F9?954K9AAO 

"9@4 1. "3;O4 A8AB5< F8D@>2>3> B5;510G5==O. "@30=V70FVO A?V;P=>3> 
0=0;>3>2>3> 9 F8D@>2>3> B5;52V7V9=>3> <>2;5==O. 

"9@4 2. "A>1;82>ABV @50;V70FVW V=D>@<0FV9=8E ?>A;C3 A8AB5< F8D@>2>3> 
B5;510G5==O."A>1;82>ABV 2?@>20465==O A8AB5< F8D@>2>3> B5;510G5==O . 

 

�@VEFB6A<= @B8G?ь 2. !<EF9@4 EGCGFA<>B6B7B J<HDB6B7B 
F9?96V;V=AB7B @B6?9AAO 

"9@4 3. "A=>2=V E0@0:B5@8AB8:8 DVB-S2. �030;P=0 AE5<0 >1@>1;5==O 
A83=0;V2 C A8AB5<V DVB-S. 

"9@4 4. "A>1;82>ABV A8AB5<8 DVB-S2. $568<8, I> 70157?5GCNBP 
72>@>B=C AC<VA=VABP AC?CB=8:>28E A8- AB5< DVB-S2 B0 DVBS. 

 

�@VEFB6A<= @B8G?ь 3. !<EF9@4 @B5V?ьAB7B F9?96V;V=AB7B @B6?9AAO. 
EF4A84DF DVB  

"9@4 5. �030;P=0 E0@0:B5@8AB8:0 A8AB5<8 DVB-H. "A>1;82>ABV 
:0=0;P=>3> @V2=O A8AB5<8 DVB-H. 

"9@4 6. #@8=F8? CIV;P=5==O 2 G0AV ?>B>:>2>W V=D>@<0FVW. "A>1;82>ABV 
?;0=C20==O <5@56 DVB-T/H. 
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�EFGC 

 

�9FBN A46K4?ьABW 8<EJ<C?VA<– 282G5==O B5;52V7V9=8E (&�) <>45;59, 
<5B>4V2, A8AB5< V ?@8AB@>W2 D>@<C20==O V >1@>1:8 V=D>@<0FVW 

�4684AAO@< 6<6K9AAO A46K4?ьABW 8<EJ<C?VA< є: 
– E0@0:B5@87C20B8 <>2=V V ?@8:;04=V &� A8AB5<8 V ?@8AB@>W; 
– 0=0;V7C20B8 DV78G=V V <0B5<0B8G=V <>45;V >?B8G=>3> 28?@><V=N20==O V 

>?B8G=>3> 7>1@065==O, DV78G=V V <0B5<0B8G=V <>45;V &� 0=0;>3>28E V F8D@>28E 
2845> V @04V>A83=0;V2; 

–>2>;>4VB8 2<V==O< ?@>5:BC20B8, 2 B.G. AE5<>B5E=VG=> =>2V (<>45@=V7C20B8 
VA=CNGV) 5;5<5=B8 (<>4C;V, 1;>:8, 2C7;8) B5;5:><C=V:0FV9=8E B0 @04V>B5E=VG=8E 
A8AB5<, A8AB5< B5;52V7V9=>3> 9 @04V><>2;5==O B>I>; 

�<VAB =02G0;P=>W 48AF8?;V=8 =0?@02;5=89 =0 D>@<C20==O =0ABC?=8E 
>B@C9F9AFABEF9=, 287=0G5=8E AB0=40@B>< 28I>W >A2VB8 7V A?5FV0;P=>ABV 172 

«&5;5:><C=V:0FVW B0 @04V>B5E=V:0»: 
��-4. �=0==O B0 @>7C<V==O ?@54<5B=>W >1;0ABV ?@>D5AV9=>W 4VO;P=>ABV. 
��-6. �40B=VABP 28:>@8AB>2C20B8 V=D>@<0FV9=V B0 :><C=V:0FV9=V 

B5E=>;>3VW. 
(�-3 �40B=VABP 282G0B8 =>2V <5B>48 B0 V=AB@C<5=B8 0=0;V7C, 

<>45;N20==O, ?@>5:BC20==O B0 >?B8<V70FVW. 
(�-4 �40B=VABP @>7C<VB8 B5E=VG=V V DC=:FV>=0;P=V E0@0:B5@8AB8:8 

B5;5:><C=V:0FV9=8E B0 @04V>B5E=VG=8E A8AB5<, <5B>4V2 V ?@>F54C@, I> 
28:>@8AB>2CNBPAO 2 @04V>B5E=VFV. 

(�-9 �40B=VABP 70157?5G8B8, 2AB0=>28B8 28?@>1C20;P=5 CAB0B:C20==O, I> 
28:>@8AB>2CєBPAO 2 =0C:>2>-4>A;V4=8E V=AB8BCB0E V ?V4B@8<CєBPAO =0 
>?B8<0;P=><C @V2=V DC=:FV>=C20==O, 0 B0:>6, :>=B@>;N20B8 V :>>@48=C20B8 
@5<>=B. 
 (�-11 �40B=VABP ?;0=C20B8 B5E=VG=5 >1A;C3>2C20==O B5;5:><C=V:0FV9=>3> 
B0 @04V>B5E=VG=>3> >1;04=0==O. 

"B@8<0=V 7=0==O 7 =02G0;P=>W 48AF8?;V=8 AB0=CBP A:;04>28<8 =0ABC?=8E 
CDB7D4@A<I D9;G?ьF4FV6 =02G0==O 70 A?5FV0;P=VABN :>4 A?5FV0;P=>ABV «!0720 
A?5FV0;P=>ABV»: 

#$!5. �<VB8 A?V;:C20B8AO 7 ?@>D5AV>=0;0<8 2 >1;0ABV B5;5:><C=V:0FV9 B0 
@04V>B5E=V:8 B0 @>7C<VB8 WE=V 28<>38 4> B5E=VG=8E ?@>4C:BV2 V ?>A;C3. 

#$!8. �<VB8 ?;0=C20B8, >@30=V7>2C20B8, =0?@02;OB8 V :>=B@>;N20B8 
A8AB5<8 V ?@>F5A8 2 >1;0ABV B5;5:><C=V:0FV9 B0 @04V>B5E=V:8. 

#$!11. �<VB8 0=0;V7C20B8 A83=0;8, O:V ?5@540NBPAO 2 
B5;5:><C=V:0FV9=8E A8AB5<0E. 

#$!13. �<VB8 2818@0B8 B0 @5:><5=4C20B8 2V4?>2V4=5 >1;04=0==O B0 
?@>3@0<=5 70157?5G5==O 4;O >A=>2=8E AB04V9 B5E=>;>3VG=>3> ?@>F5AC 
?@>5:BC20==O, 4V03=>AB8:8 B0 @5<>=BC. 
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�:9D9?4  ;B5D4:9AAO 
 

)09 465@5;> >?8ACєBPAO @V2=O==O< :  � ( x, C ü, t ) . 

x, C – ?@>AB>@>2V :>>@48=0B8 
ü – 4>268=0 E28;V 
t – G0A . 

�>A;V46C20=89 >1'є:B <>65 D>@<C20B8 7>1@065==O =0 465@5;> O:89 C =0A VA=Cє 
. 

 

&>G:>20 DC=:FVO A8AB5<8 : h ( x, C, x 1, y1 ) . 

x, C – :>>@48=0B8 ?>2'O70=V 7 4>A;V46C20=8< >1'є:B>< . 
x 1, y1 – :>>@48=0B8 ?>2'O70=V V7 7>1@065==O<. 
 

h ( x – x 1, C – y1 ) @50;P=V :>>@48=0B8 7>1@065==O, B>1B> F5 42>28<V@=89 0=0;>3 
V<?C;PA=>W DC=:FVW A8AB5<8 . 

�@V< B>G:>2>W DC=:FVW A5=A>@8 E0@0:B5@87CNBPAO GCB;82VABN V 4V0?07>=>< . 

":@V< G0AB>B=>3> 4V0?07>=C GCB;82>ABV VA=Cє 48=0<VG=89 4V0?07>= V GCB;82VABP . 
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0 – GCB;82VABP A5=A>@0 . 
I – V=B5=A82=VABP 5=5@3VW ?040NG>W =0 ?;V2:C 2 4V0?07>=V GCB;82>ABV ?;V2:8 . 

�?4E<HV>4JVO E9AEBDV6 ;B5D4:9AAO 
 

1. #> B8?C A?@89<0=>3> 28?@><V=N20==O : 
– 5;5:B@><03=VB=V 
– 0:CAB8G=V 
– B5?;>2V .  

2. #> G0AB>B=><C 4V0?07>=C : 
– 2V4 <5B@>2>3> 4V0?07>=C V :>@>BH5 
– V=D@0G5@2>=V 
– 2848<>3> 4V0?07>=C 
– C;PB@0DV>;5B>2V 
– @5=B35=V2AP:V 
– 30<<0 28?@><V=N20==O . 

3. #> DV78G=V9 ?@8@>4V : 
– 2V4=>2;5=V 
– =52V4=>2;5=V . 

4. �0 @>7<V@>< : 
– =C;P <V@=V 
– >4=>28<V@=V 
–  42>28<V@=V . 

 

�0 G0A 5:A?>78FVW & <8 >45@6Cє<> 7>1@065==O : 

R � – GCB;82VABP 2 4V0?07>=V � . 
&>4V GCB;82VABP 2 4V0?07>=V RGB : 

8V4C4;BA8<A4@VKA<=
a
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/:I> 7>1@065==O  =5 70;568BP 2V4 G0AC, B> 1C45<> 9>3> =07820B8 DV:A>20=8< . 
#@8 DV:A>20=V9 ü <8 >45@6Cє<> 45O:C DC=:FVN f ( x, C ) O:0 V 1C45 7>1@065==O< 

. 

 

$>73;O=5<> 42>28<V@=C 45;PB0 DC=:FVN ô ( x, C ) . 
 
*8D@>25 7>1@065==O 157;VG @O4:V2, I> є, V AB>2?FV2 F8D@ 2V4?>2V4=8E 7=0G5==O< ô - DC=:FV9 C 2V4?>2V4=8E 

:@0?:0E =07820єBPAO @0AB@>28< 7>1@065==O< . 

 

�>1@065==O ?@8@>4=>3> ?>E>465==O >B@8<0=V 70 4>?><>3>N A5=A>@V2 2V4 
>1'є:BC ?@8@>4=>3> ?>E>465==O . 

 

ТBч>BвB-і@CG?ьEAа  хаDа>FеDиEFи>а  EиEFе@и . 
 

� 42>28<V@=><C 28?04:C ô - DC=:FVO : 
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/:I> 2V43C: A8AB5<8 =0 ô - DC=:FVN <0B8<5 283;O4 : 

&5 @V2=O==O D>@<C20==O 7>1@065==O : 

F(x,y) – DC=:FVO 2?;820NG0 =0 A?5:B@ . 
 

 

)09 є 7>1@065==O F(x,y) V <8 E>G5<> >B@8<0B8 9>3> 42>28<V@=5 ?5@5B2>@5==O 
(C@P5 . 

�2>28<V@=0 DC=:FVO 2V4;V:V2 є V<?C;PA=>N E0@0:B5@8AB8:>N 42>28<V@=>3> 
V450;P=>3> (!+ . 

 

÷ ' ÷ X – ?@>AB>@>2V G0AB>B8, ?>:07CNBP =0A:V;P:8 H284:> 7<V=NNBPAO 
7>1@065==O 2 B><C 01> V=H><C =0?@O<V . 

 

 

 

÷ ' ÷ X – ?@>AB>@>2V G0AB>B8, ?>:07CNBP 
=0A:V;P:8 H284:> 7<V=NNBPAO 7>1@065==O 2 
B><C 01> V=H><C =0?@O<V . 
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�474?ьA4 EI9@4 BFD<@4AAO V B5DB5>< ;B5D4:9AAO 

 

�8<>38 4> ?@89<0;P=>W 0=B5=8, A8AB5<V >B@8<0==O V A?@89=OBBO  7>1@065==O 
287=0G0єBPAO E0@0:B5@>< @5єAB@>20=>3> ?>;O, H284:VABN 7<V=8 AB0=C >1'є:BC, 
28<>30<8 4> V=B5=A82=>ABV, :>=B@0AB=>ABV 7>1@065==O V <V=V<0;P=8<8 @>7<V@0<8 
@5єAB@>20=>3> 7>1@065==O .  

*V 28<>38  є 287=0G0NG8<8 V 4;O �*#, 0 B0:>6 V 4;O A8AB5<8 715@V30==O 7>1@065==O . 

!0?@8:;04 G8< 28I5 :>=B@0AB=VABP 7>1@065==O, B8< <5=HV 28<>38 4> �*# . � 
G8< 45B0;P=VH5 B@510 282G8B8 >1'є:B, B8< 1V;PH5 B@510 AB028B8 4>72V;, B8< 1V;PH5 
=5>1EV4=5 4>72V; A5=A>@0, B8< 1V;PH5 @>7@O4V2 =5>1EV4=V 2 �*# V B8< 1V;PH5 
=5>1EV4=>W ?0<'OBV . 

 

�9FB8< >B@CD9EVW ;B5D4:9AAO 
 

$>73;O40NBPAO F8D@>2V 7>1@065==O, >A:V;P:8 ?VA;O �*# . 
�C4P-O:0 V=D>@<0FVO 2>;>4Vє 5=B@>?VєN, O:0 є <V@>N =04<V@=>ABV V=D>@<0FVW . 
�=B@>?VO ?>A8;:8 :       

$i – 2V@>3V4=VABP 28?040==O 2V4?>2V4=>3> 7=0G5==O ( 0 01> 1 ). 
 0:A8<0;P=0 5=B@>?VO 1C45, :>;8 0 V 1 ?>@V2=C ( ?> ?>;>28=V ).  

  

 V@0 =04<V@=>ABV : 

�@V< 7030;P=8E <5B>4V2 0@EV20FVW V=D>@<0FVW VA=Cє @O4 <5B>4V2 A?5F8DVG=8E 4;O 
7>1@065=P ?@8@>4=>3> ?>E>465==O . �>=8 <>6CBP 7 B0:8< 65 CA?VE>< 

;   log2õ−= iPh

10

1
log

10

9
log    : 5   , 1111111110          22 −−=hAFDBCVOCBE<?><8?O�4CD<>?48

;   1
MAXh

h
R −=
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28:>@8AB>2C20B8AO V 4;O A83=0;V2 ?@8@>4=>3> ?>E>465==O . 
�>1@065==O ?@8@>4=>3> ?>E>465==O E0@0:B5@87CєBPAO =0O2=VABN 4>AB0B=P> 25;8:>N ?;>I5N 709<0=>W 

4V;O=:0<8 7>1@065==O 7 2V4=>A=> <0;> 7<V==>N V=B5=A82=VABN . 

 

�9FB8< ;59DV74AAO 59; EF<EA9AAO 
  
{�03>;>2>: Head} 

@>7H8@5==O  .bmp 
:V;P:VABP AB>2?FV2  N ROWS 

:V;P:VABP @O4:V2     N STRIGS 

@>7<V@ :0=0;C   channel size 

pixel size 

{&V;> Body} 

 

2 1VB  BW G>@=>-1V;5 7>1@065==O 
16.256 1VB  INDEX V=45:A=5 7>1@065==O 
 

&01;8FO 2V4?>2V4=>ABV ?0;VB@8 : 
 

0  R 0 G 0 B 0 

1  R 1 G 1 B 1 

..  .... 

256  R 256 G 256 B 256 

 

 >6;8289 4>40B:>289 ?0@0<5B@ – :>4C20==O, I> 28:>@8AB>2CєBPAO . 
 

�0;V 945 BV;>, O:5 є =01>@>< ?V:A5;V2 . 

 

 

� A8AB5<V RGB : 

# FF 00 00 – G5@2>=89 :>;V@ 
 # 00 FF 00 – 75;5=89 :>;V@ 
 # 00 00 FF – A8=V9 :>;V@ 
  

�@V< ?>H8@5=>W A8AB5<8 RGB B0:>6 

      <AHBD@4J<<>B?<K9EF6BRowsNStringNsizepixel       
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70AB>A>2CNBPAO V V=HV A8AB5<8 : YIQ, CMYK ( 28:>@8AB>2CєBPAO 2 ?@8=B5@0E ). 
 

�>1@065==O 2 O:8E :V;P:VABP  :0=0;V2 1V;PH5 70 >4=5 =07820NBPAO 
1030B>:0=0;P=8<8 ( RGB 7>1@065==O 2V4=>A8BPAO 4> 1030B>:0=0;P=8E 7>1@065=P). 

%B@C:BC@0 70?8AC 1030B>:0=0;P=8E 7>1@065=P 
<0є 283;O4 : 

 

 
�030B>:0=0;P=V 7>1@065==O 2V4@V7=ONBPAO B8<, I> WE ?V:A5;V 
<VABOBP V=D>@<0FVN 2V4@07C ?@> 45:V;P:0 :0=0;V2 . 

� 1030B>:0=0;P=8E 7>1@065==OE 22>48BPAO 
B0:89 ?0@0<5B@ O: @>7<V@ :0=0;C (channel size). 

 

 

%?>A>18 D07>2>W <0=V?C;OFVW : 
 

($  – =01030B> 1V;PH 
70204>70E8I5=89 V 2>;>4Vє 
<5=H8<8 28<>30<8 4> 
AB01V;P=>ABV G0AB>B8 35=5@0B>@0 . 
 

 

 

�9FB8< EF<EA9AAO 59; 6FD4F. 
(0:A=89 <5B>4 . 

 

(0:A=89  ( I> 28:>@8AB>2CєBPAO C D0:A0E 
) <5B>4 :>4C20==O ?>;O30є 2 B><C, I> 
:>4CNBPAO >48=8FO<8 ?5@5?04 :>;P>@V2 
ACAV4=VE ?V:A5;V2 2 @O4:C, 0 =C;5< – 
2V4ACB=VABP ?5@5?04C . �;O 7>1@065=P 
<VABOBP >4=>@V4=V 4V;O=:8 25;8:>W ?;>IV 
28E>48BP 28A>:> =04<V@=89 :>4, ;53:> 
:>4>20=89 >?B8<V7CNG8<8 <5B>40<8 .  

 

!54>;V:8 : ?@8 71>W 28E>4OBP ?5@5H:>48 C 283;O4V G>@=8E 01> 1V;8E A<C3 ; =5 
28:>@8AB>2CєBPAO 42>28<V@=0 ?@8@>40 7>1@065==O .  
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RLE @9FB8 

 

RLE :>4 2V4@V7=OєBPAO B8<, I> 
2V4@O4:>289 :>4CєBPAO :>;V@ ?V:A5;O V 
:V;P:VABP ?V:A5;V2 FP>3> :>;P>@C 94CBP 
?V4@O4 2 40=><C @O4:C ?>:8  =5 
7CAB@V=5BPAO 7<V=0 :>;P>@C . 
 5B>4 ?@>AB89 V 70AB>A>2CєBPAO 2 (.bmp) .  
 

!54>;V: RLE <5B>4C ?>;O30є 2 B><C, I> 
2V= ?@8 ?;02=> 7<V==><C 7>1@065==V 

?@82>48BP  =5 4> AB8A=5==O, 0 =02?0:8 4> 71V;PH5==O @>7<V@C <VAFO 709<0=>3> 
7>1@065==O< . 
 

�B8G64AAO >GF4@< (?9;9A79D4 

 

�;O ?@>AB>B8 ?>:8  @>73;O40B8<5<> G>@=>-1V;5 7>1@065==O .  
#@8:;04 : <0є<> G>@=>-1V;5 7>1@065==O 70?8AC20=5 @0AB@>< . 

 

 

 

!5>1EV4=> :  
1. �>?8A0B8 @O4>: V AB>2?5FP =C;V2 . 
2. /: 70?@>?>=C202 ,;575=35@ :>4C20B8  =5 

:>6=89 ?V:A5;P, 0 G5B2V@:8 O:8E 1C45 
2AP>3> HVAB=04FOBP 284V2 . 
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&5?5@ =0H5 7>1@065==O  283;O40B8<5 C 283;O4V ?>A;V4>2=>ABV . 

� ?>G0B:>2>W @0AB@>2>W (N+1) =0 (M+1) :0@B8=:8 <8 >B@8<0є<> <0A82 @>7<V@>< 
N =0 M 1VB .  

/:I> A:0=C20B8 7;V20 =0?@02>, 725@EC 2=87, V O:I> є :CB №1, B> 9>3> >1>2'O7:>2> 70<8:0є :CB №2 .  

&><C 4;O :>4C20==O 28:>@8AB>2Cє<> >A=>2=V :CB8 . �7 7>1@065==O @>7<V@>< N 

=0 M, :>6=89 ?V:A5;P O:>3> є 1 1VB, 70<V=Nє<> 7>1@065==O< >A=>2=8E :CBV2 
@>7<V@>< 1 1VB, C:07CNG8 1 – O:I> :CB 4C0;P=89 (>A=>2=89), V C:07CNG8 0 – O:I> :CB 
=5 4C0;P=89 (=5 >A=>2=89). 

&>4V >B@8<0є<> : 
�0=89 @0AB@ <5=H =04<V@=89 . 

*5 ?5@5B2>@5==O 7<5=HCє 5=B@>?VN, B>1B> є 
<>6;82VABP AB8A=5==O . 
#5@5B2>@5==O є AB8A:0NG8< 4;O 7>1@065=P 7 
25;8:8<8 ?;>I0<8 @V2=>W 70<0;P>20=>ABV ( 

:@5A;5==O ) . 
�0=5 :>4C20==O 72>@>B=є, B>1B> 7>1@065==O 
2V4=>2;NєBPAO 157 2B@0B .  

#5@5B2>@5==O ,;575=35@0 7=86Cє 5=B@>?VN >B65 ?V428ICє ABC?V=P AB8A=5==O . 
 

Wavelet – I6<?ьB69 C9D9F6BD9AAO 

 
&0:5 ?5@5B2>@5==O ?>;O30є 2 B><C, I> 
?>G0B:>289 A83=0; ?@>?CA:0єBPAO G5@57 A8AB5<C 
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;V=V9=8E DV;PB@V2 ( O: ?@028;> (!+ V (�+), 2 @57C;PB0BV A83=0;8 >B@8<0=V =0 28E>4V F8E DV;PB@V2 
?@>?CA:0NBPAO G5@57 0=0;>3VG=V . 

� @57C;PB0BV >45@6Cє<> @>7:;040==O ?>G0B:>2>3> A83=0;C =0 A:;04>2V 
?@>?>@FV9=V >@B>3>=0;P=8< DC=:FVO< V<?C;PA=8E E0@0:B5@8AB8: DV;PB@V2, O:V 
=07820NBPAO Wavelet-0<8 . 

(V;PB@8, I> 28:>@8AB>2CNBPAO 2 Wavelet – ?0@V ?>28==V 1CB8 >@B>3>=0;P=8<8, 
B>1B> 73>@B:0 V<?C;PA=8E E0@0:B5@8AB8: ?>28==0 4>@V2=N20B8 =C;N . 

 

 

 

S – C9D9F6BD9AAO  
 

�815@5<> O: A83=0; O:CAP ?>A;V4>2=VABP 2V4;V:V2 DV:A>20=>W 25;8G8=8 .   S(i): 

SMIN ó S(i) ó SMAX . 

&0:8E ?5@5B2>@5=P B@510 @>18B8 ( Log 2 N ) @07, F5 1C45 :V;P:VABP :@>:V2. 
� @57C;PB0BV S – ?5@5B2>@5==O <8 >B@8<0є<> 7>1@065==O 7 5=B@>?VєN <5=H>W 

=V6 C ?>G0B:>2>3> 
7>1@065==O 70 

( )û û21

1

ii

ii

SSL

SSH

−=

−=

+

+
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C<>28, I> ?>G0B:>25 7>1@065==O 1C;> ?@8@>4=>3> ?>E>465==O, B>1B> =01;8609 
;560GV ?V:A5;V <0;8 AE>6V E0@0:B5@8AB8:8 . 

*5 40є <>6;82VABP AB8A:0B8 ?5@5B2>@5=V 7>1@065==O 157 2B@0B 1V;PH 5D5:B82=> 
=V6 ?>G0B:>25 . "?5@0FVO 72>@>B=0 AB8A=5==N 01A>;NB=> A8<5B@8G=0 . #>@V2=Oє<> 
7030;P=89 V A?5FV0;V7>20=89 <5B>48 AB8A=5==O . 

%?5FV0;V7>20=8< <5B>4>< AB8A=5==O є D>@<0B (.gif) .  
 

�9FB8< EF<EA9AAO ; 6FD4F4@< 
 
�>1@065==O <0є 2;0AB82VABP – =5>1>2'O7:>2> AB8A=5==O 157 2B@0B, >A:V;P:8 <5B>4 AB8A=5==O 7 2B@0B0<8 
4>?CAB8<89 4;O 7>@>2>3> A?@89=OBBO . 

 

1. %5@54=O ?>3@VH=VABP : 
ij – @V7=8FO 2 G8A;>28E E0@0:B5@8AB8:0E ?V:A5;O, I> AB>WBP 2 i @O4:C V 2 j 
AB>2?FV ?>G0B:>2>3> 7>1@065==O V AB8A;>3> . 
Xij – 7=0G5==O ?V:A5;O ?>G0B:>2>3> 7>1@065==O 2 :@0?FV ( i, j ) . 
 

"FV=8B8 A5@54=N ?><8;:C =0 7>1@065==V <>6=0 ?> D>@<C;V : 

2.  0:A8<0;P=0 ?><8;:0 =0 7>1@065==V :  

#5@52030 <5B>4V2 AB8A=5==O 7 2B@0B0<8 B0, I> :>5DVFVє=B AB8A=5==O =0 ?>@O4>: 
28I5 . &><C FV <5B>48 28:>@8AB>2CNBPAO 2 �=B5@=5B, B5;5:><C=V:0FVOE, 
AC?CB=8:>2><C 7>=4C20==V . 
 

�9FB8 JPEG 

 

� FP><C <5B>4V 7>1@065==O @>7:;040єBPAO ?> 42>28<V@=><C cos ?5@5B2>@5==N .   
!0?@8:;04 є DC=:FVO =V ?0@=0 =V =5?0@=0, B>4V (C@P5 ?5@5B2>@5==O <0є V cos V 

sin ( ?0@=0 <0є BV;P:8 cos, =5?0@=0 sin ). �>?>2=8<> WW A8<5B@8G=> V 2>=0 AB0=5 

;     
 1

1 1
õõ
= =


=

N M

! 
i j Xij

ij

NM
ô

;     
 1

1 1
õõ
= =


=

N M

MAX

! 
i j X

ij

NM
ô

;     
 

max

...1
...1 ÷÷

ø

ö
÷÷
ø

ö 
=

=
=

MAXM
N

MAX
X

ij

j
i
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?0@=>N .   
�>A8=CA=89 A?5:B@ ?>G0B:>2>W DC=:FVW  <0B8<5 283;O4 : 

 

%B8A=5==O 2V41C20єBPAO 70 @0EC=>: 2V4:840==O �+ G0AB8=8 A:;04>2>W A?5:B@C 
<0є <0;V 0<?;VBC48 . 

� @57C;PB0BV 7'O2;OєBPAO @>7<8BVABP . 
�>5DVFVє=B AB8A=5==O JPEG 45AOB:8 – <0;V A>B=V 
.  5B>4 70AB>A>2CєBPAO 4;O 7>1@065=P 
?@8@>4=>3> ?>E>465==O . 
 

 

 

 

$D4>F4?ьA<= @9FB8 EF<EA9AAO 

 � @57C;PB0BV >B@8<0=> <=>68=C <0є =C;P>2C 4>268=C – FO 157;VG :V=FV2 
2V4@V7:V2 – �0=BV2AP:0 <=>68=0 ( 2 n / 3 n ) . 

  

(@0:B0; – 157;VG :@0?>:, @57C;PB0B �0=BV2AP:>W <=>68=8 . �;5 =5 2AO:89  

D@0:B0; є �0=BV2AP:>N <=>68=>N . (@0:B0; 2>;>4Vє 2;0AB82VABN A0<5 ?>4V1=>ABV . 
#@8:;04 42>28<V@=>W �0=BV2AP:>W <=>68=8. 

!0 ?>G0B:>2><C 7>1@065==V 7=0E>4OBPAO A0<5 ?>4V1=V 4V;O=:8 V 2>=8 15@CBPAO 

O: 107>2V 5;5<5=B8 D@0:B0;P=>3>. �=H5 0?@>:A8<CєBPAO 70 4>?><>3>N D@0:B0;P=8E 



�<FB@<DEь>4 
CB?VF9IAV>4 
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?5@5B2>@5=P, ?>BV< >45@6Cє<> 7>1@065==O C 283;O4V D>@<C;8 2V4>1@060є 
D@0:B0;P=V ?5@5B2>@5==O . 

*59 <5B>4  =5 >B@8<02 H8@>:>3> @>7?>2AN465==O G5@57 : 
1. !5<0є 02B><0B8G=>3> ?5@5B2>@5==O . 
2. #>3@VH=VABP >45@6C20=0 70 4>?><>3>N <5B>4C 2>=0  =5 70;568BP 2V4 G0AC 

>1G8A;5==O, I>1 >B@8<0B8 4>1@5 AB8A=5==O V=D>@<0FVW =5>1EV4=> =0 AB8A=5==O 
3>48==8:, 10 3>48= . 

�C7P:5 70AB>AC20==O – B0<, 45 =5>1EV4=> AB2>@8B8 70 25;8:89 G0A :><?0:B=89 
?@8:;04 A83=0;C . 

 

SPITH – C9D9F6BD9AAO 

 

*5 ?5@5B2>@5==O 70A=>20=> =0 Wavelet – ?5@5B2>@5==V . �V41C20єBPAO 
=>@<C20==O ?52=8< G8=>< V 22>48BPAO =>@<0 =0 ?V:A5;V, 2>=8 C<=>60NBPAO =0 : 
 

�0;V 2V4:840NBPAO BV :>5DVFVє=B8, O:V <5=H5 ?>@>3>2>3> 7=0G5==O =0?5@54 
7040=>3> . 

#@8 B8E 65 :>5DVFVє=B0E AB8A=5==O 2B@0B 28E>48BP <5=H5 =V6 ?@8 JPEG 

AB8A=5==V . #>A;V4>2=5 ?>;V?H5==O 7>1@065==O . 
 

 

�<8< B5DB5>< ;B5D4:9AAO 
 

1)  9>BAEFDG>JVO (>B@C'NF9DA4 FB@B7D4HVO, #�І, CV8;9@A9 E>4AG64AAO) 
2) #V428I5==O AC1'є:B82=>W O:>ABV A?@89=OBBO 7>1@065==O  
3) �=0;V7 7>1@065=P (AB0B8AB8G=89, <>@D>;>3VW, B>?>;>3VW, 3VAB>3@0< =89 ) 
4) (V;PB@0FVO 
5) %53<5=B0FVO (284V;5==O =0 7>1@065==V D@03<5=BV2 G8 7 >4=0:>28<8 

AE>68<8 ?0@0<5B@0<8) 
6) $5AB02@0FVO 
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7)  �5:B>@870FVO – ?5@5B2>@5==O A53<5=B>20=>3> @0AB@>2>3> 7>1@065==O C 
25:B>@=5 

8) "?5@0FVW :><?'NB5@=>W 35><5B@VW – C 283;O4V 157;VGV 35><5B@8G=8E DV3C@ 
9) �8O2;5==O >1'є:BC 
10)  $>7?V7=020==O V :;0A8DV:0FVO (>1@07V2) – @>7?V7=020==O B5:ABV2, 72C:V2, 

7>1@065=P V B.?. 
 

  9>BAEFDG>JVO 

 

 
 

 

 

 

1)  9>BAEFDG>JVO ;B5D4:9AAO 

�> 7040G 2V4=>AOBP 7040GV 28?@02;5==O 35><5B@8G=8E A?>B2>@5=P V :><?;5:A=8E 
7040G, O:V =07820NBPAO 7040G0<8 B><>3@0DVW. %?>A>18 35><5B@8G=>W :>@5:FVW 
2:;NG0NBP: 
0) #@82'O7:C, B>1B> 7=0E>465==O =0 7>1@065==V B>G>: 7 B>G=> 2V4><8<8 :>>@48=0B0<8 (35> ?@82'O7:0). #VA;O 
?@82'O7:8 74V9A=NєBPAO :>@5:FVO ?> 0;3>@8B<0E, =0?@. ?@8 :>@5:FVW AC?CB=8:>28E 7>1@065=P 
28:>@8AB>2CNBPAO <>45;V 35>V4V2. 
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&><>3@0DVO – 7040G0 2V4=>2;5==O DV78G=>3> >1'є:BC, >?@><V=N20=>3> @V7=8<8 DV78G=8<8 ?>;O<8 ?> :0@B8=V 
@>7AVN20==O F8E ?>;V2. *O 7040G0 2V4=>A8BPAO 4> =5:>@5:B=8E 7040G @53C;O@870FVW. 

 

#>;V?H5==O 7>@>2>3> A?@89=OBBO 

 

 

 

 

 

 

 5B>4 @>7BO3C20==O 3VAB>3@0<8. 

 

�2>@>B=5 ?5@5B2>@5==O 

=5 702648 <>6;82> 

 

 

 

 

 

 5B>4 28@V2=N20==O 3VAB>3@0<8 

 
#@>5:BCє<> 3VAB>3@0<C =0 @V2=V 4V;O=:8. 

 

 

 5B>4 ?A524>:>;P>@C 
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$V?ьFD4JVO LG@G 
 

ó(i,j) = ý(i,j)  óò(i,j) + n(i,j)+ p(i,j) 

45: 

ó(i,j) – 7>1@065==O 2 i, C pixele @0AB@>20=>3> 7>1@065==O; 

ý(i,j) – <C;PB8?;V:0B82=0 A:;04>20 ?5@5H:>48 2 40=V9 :@0?FV;  

óò(i,j) – HC:0=5 7>1@065==O, O:8< 18 2>=> 1C;> 157 ?5@5H:>4; 
n(i,j) – 048B82=0 A:;04>20; 

p(i,j) – 0?0@0B=0 A:;04>20. 

�040G0 DV;PB@0FVW 7=09B8 >?5@0B>@ F(ó(i,j)), O:89 <8=8<. @V7=8FN <V6 min  (ó2 óò), B>1B> =0<030є<>AO 
?@81@0B8 ?5@5H:>4C V =5 A?>B2>@8B8 <>45;P 7>1@065==O. 

$V?ьFD< 5G64NFь: ;>:0;P=8<8 (;>:0;P=> - 0?5@BC@=8<8) V =5;>:0;P=8<8, ;V=V9=8<8 V =5;V=V9=8<8, 

@5:C@5=B=8<8 V =5 @5:C@5=B=8<8. 

 9>GDE<6AV – 7 "A. – 70;568BP 7 O:>W AB>@>=8 ?@>E>48B8 ?> A83=0;C, 7 ?>G0B:C 01> 7 :V=FO. (� 4V03@0<0E 
�01>@0, 4;O 7>=4C20==O ?V4 75<;5N). 

 

$�' 

�V=V9=V DV;PB@8 7040NBPAO =0ABC?=8<8 ?0@0<5B@0<8: 

1) �?5@BC@0 – <0B@8FO :V=F528E @>7<V@V2, F5=B@>20=0 2V4=>A=> >1@>1:8 :@0?:8. 

2)  =>6=8: – 70 C<>2G0==O< @V2=0 72>@>B=V9 AC<V :>5DVFVє=B0 0?5@BC@8. 
3) �AC2 – ?0@0<5B@ 70 C<>2G0==O< @V2=89 =C;N. 

 

( ) ÷÷
ø

ö
÷÷
ø

ö
+== õ lm

ml

lmijij ca
k

OFFaFa
,

1
 

OFF – 7AC2; 

K-1 – <=>6=8:; 

clm – :>5DVFVє=B8 7040=V 2 0?5@BC@V; 

alm – ?V:A5;V 7>1@065==O 7=0E>4OBPAO ?V4 4VNG8<8 :><V@:0<8 0?5@BC@8. 
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Є <0B@8FO: 

 
"1@>1:0 ?@>2>48BPAO ?> ;V=V9=><C 0;3>@8B<C. 

( )
17

1
11252121 1,22,1,1,,11,11,1,1 +++−+−−+−−− +++++++=ò jijijijijijijijiij aaaaaaaaa  

  

(!+  

 

(V;PB@ (�+ : 

 

#@8 4VW (�+ ?V4:@5A;NNBPAO �+ ?5@5?048. 

(V;PB@ (�+ ?V4:@5A;Nє ?5@5?048, =0 <VAFOE ?@5?04C 28=8:0є <560 <0є ?5@5?048. 

 
(!+ – 70AB>A>2CєBPAO :>;8 7>1@065==O 70HC<;5=5 ?5@5H:>40<8 (�+ ?5@5H:>40<8). � FP><C 28?04:C 
>:@5<V D@03<5=B8 2V4=>A=> >4=>@V4=V. 
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(�+ – 70AB>A>2CNBPAO, ?>-?5@H5, 4;O ?V4:@5A;5==O <56 V 4;O A53<5=B0FVW ?> <560E, 4;O DV;PB@0FVW !+ 
?5@5H:>48 O: =5@V2=><V@=>3> >A2VB;5==O. /:I> ?5@5H:>40 <C;PB8?;V:0B82=0, B> 70AB>AC20==O (�+ <0@=>. 

%<C3>2V DV;PB@8 – <0965 =5 70AB>A>2CNBPAO 2 &� 7>1@065==OE. 

 

 

 

�9?VAV=A4 4C9DFGDA4 HV?ьFD4JVO 
( 54V0==V V ?>@O4:>AB0B8AB8G=V DV;PB@8) 

 

 54V0==0 DV;PB@0FVO – ?V:A5;V (2V4;V:8) I> ?>B@0?8;8 2 <56V 0?5@BC@8 A>@BCNBPAO 70 71V;PH5==O< V 
@57C;PB0B>< DV;PB@0FVW є A5@54=V9 ?V:A5;P 2 FV9 ?>@O4:>2>W AB0B8AB8:8. 

 

 54V0==89 DV;PB@ ?>:07Cє 4>1@C >1@>1:C V<?C;PA=8E ?5@5H:>4. $>7<V@8 A0<>W V<?C;PA=>W ?5@5H:>48 
287=0G0NBPAO A0<8< DV;PB@>< V A;V4 2818@0B8 28E>4OG8 7 35><5B@8G=8E @>7<V@V2 75@=0 HC<C. #>1VG=V 
5D5:B8 70AB>AC20==O <54V0==>3> DV;PB@C, I> 7=8ICє <0;V >1’є:B8 V ?>@CHCє B>?>;>3VN ?@>BO6=8E >1'є:BV2. 

 

�2065=89 <54V0==89 DV;PB@ 7040єBPAO C 283;O4V <0B@8FV, :>5DVFVє=B8 O:>W @V2=V :V;P:>ABV 2V4?>2V4=8E 
?V:A5;V2 2 ?>@O4>: AB0B8AB8:8. 

 
 

#>@O4:>289 – AB0B8AB8G=V DV;PB@8 – 2AV 2V4;V:8 ?>B@0?8;8 2 0?5@BC@C A>@BCNBPAO 2 ?>@O4:C 7@>AB0==O. 
$57C;PB0B>< DV;PB@0FVW є ?V:A5;P V7 7040=8< =><5@><. 
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1) �V=0@=0 <>@D>;>3VO. 

 

�57;VG   ?5@5=>A8<> =0 a

. �;O :>6=>W :@0?:8 1C45 abb +=ò  

aMM →=ò  

UbM =ò  
1. #5@5=5A5==O (B@0=A;OFVO) 

2. �@>7VO – ?@>F5A 7<5=H5==O (B08=PO) 

 
( )
( ) ABaa

BAE

þ→:

,
 

3. !0@>IC20==O. 

 
( )
( ) ABa

BAD

a þ→
,

 

"1'є4=0==O :@0?>: 4 B@0=A;P>20=V ?> В =0;568BP <=>68=V А. 

!0?@8:;04: 

O: 1070 2V7P<5<> ?V2:>;>: 
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�BDHB?B7VKAV HV?ьFD< ;4EFBEB6GNFьEO 8?O >BD9>JVW HBD@< A4 ;B5D4:9AAOI 
G FB@G K<E?V HV?ьFD4JVN FBCB?B7VKA<I 89H9>FV6 @9ALBW DB;@VDABEFV AV: 
CBK4F>B69 ;B5D4:9AAO. 
*V DV;PB@8 2V4=>AOBPAO 4> ;>:0;P=>-0?5@BC@=8E DV;PB@V2. 
� 107>2C 0?5@BC@C 70=>A8BPAO 107>20 5@>7VO 01> =0@>IC20==O. 
�V4:@8BBO <=>68=8 � ?> � – F5 є ?>A;V4>2=5 70AB>AC20==O 5@>7VW V 

=0@>IC20==O. 
�0:@8BBO <=>68=8 � ?> � – F5 є ?>A;V4>2=5 70AB>AC20==O =0@>IC20==O V 5@>7VW. 
«%V@0 <0B5<0B8G=0 <>@D>;>3VO» - VA=Cє 3@040FVO 2V4 1V;>3> 4> G>@=>3> 7 

?@><V6=8< AV@8<. 
Support - 1070 

 
Support �(x)=0 O:I> Eþ >1;0ABV 287=0G5==O �. 
Support �(x)= −  O:I> Eÿ >1;0ABV 287=0G5==O �. 
 

( ) ( ) ( )( )xBxxABAE ò+ò+= min;  
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�DB;VO – 28E>48BP 265 =V6 ?>G0B:>289 A83=0;. 
�> :>6=>3> ?V:A5;O 7 >B>G5==O ?;NACє<> V 2818@0є<> <V=V<0;P=89 5;5<5=B. 

�4DBMG64AAO – 4> :>6=><C ?8:A5;N 7 >B>G5==O 4>40є<> 5;5<5=B <0B@8FV V 
2818@0єBPAO <0:A8<0;P=89 5;5<5=B. 

 

�484K4: 
0 1 0 

1 1 1 

0 1 0 

5
1=k  

7 1 7 1 1 3 3 2 4 

1 0 1 2 1 2 4 1 1 

7 1 7 1 1 3 3 2 4 

7 1 7 6 1 3 1 2 5 

3 2 3 1 0 0 2 1 0 

5 1 5 3 3 7 0 3 3 

1 1 1 4 0 1 3 3 3 

6 7 6 5 4 1 3 2 3 

0 0 0 6 6 3 1 6 1 

1) 

1 3 1 1 3 2 2 2 

3 3 3 1 2 3 2 3 

4 5 3 2 2 2 2 3 

2 4 3 1 2 1 2 2 

3 3 3 3 2 3 2 2 

2 3 3 2 2 2 3 3 

4 4 5 3 2 2 3 2 

3 4 4 5 2 3 2 3 

3) 

1 1 1 1 2 2 1 1 
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1 1 1 1 2 2 2 2 

1 3 1 1 1 2 1 2 

1 2 1 0 0 0 1 1 

1 1 3 0 0 2 1 3 

1 1 1 1 1 1 3 3 

        

        

2) 

1 2 1 1 3 3 2 1 

1 1 2 1 3 3 2 2 

2 6 1 1 1 2 2 2 

2 3 3 1 2 1 2 1 

2 3 3 3 1 3 3 3 

1 4 3 3 1 3 3 3 

6 5 5 4 3 2 3 2 

0 6 5 6 1 3 2 2 

4) 

1 1 1 1 1 2 2 2 

1 0 1 2 1 1 1 1 

2 1 0 0 0 0 0 1 

2 1 1 1 0 1 0 1 

1        
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S-CD9B5D4;B64A<9 
 

 

 

 2 0 1 2 1 3 3 5 

1 0 1 1 2 4 1 4 

2 1 3 3 4 5 4 3 

1 1 3 4 4 1 3 2 

0 2 5 6 7 1 0 1 

1 4 5 7 7 1 1 3 

1 3 4 6 4 2 1 2 

2 3 4 5 3 1 2 4 

 

L H 

1 1 2 4 -2 1 2 2 

0 1 3 2 -1 0 2 3 

1 3 4 3 -1 0 1 -1 

1 3 2 2 0 1 -3 -1 

1 5 4 0 2 1 -6 1 

2 6 4 2 3 2 -6 2 

2 5 3 1 2 2 -2 1 

2 4 2 3 1 1 -2 2 

 

L H 

0 1 2 3 -2 0 2 2 

1 3 3 2 -1 0 -1 -1 

1 5 4 1 2 1 -6 1 

2 4 2 2 1 1 -2 1 

-1 0 1 -2 1 -1 0 1 

0 0 -2 -1 1 1 -4 0 

1 1 0 2 1 1 0 1 

0 -1 -1 -2 -1 -1 0 1 

 

L H 

0 2 1 1 

2 2 2 -1 

3 2 4 -3 

3 2 2 0 
 

L 
H 

1 2 1 0 

3 2 3 -2 

2 0 1 -2 

0 0 -2 3 
 

  

L 
  

H 

1 1 

2 -1 
 

  

L 

  

H 

1 0 

1 -2 
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�818@0єBPAO ?0@0<5B@ 040?B0FVW V 70AB>A>2CєBPAO B>9 01> V=H89 <5B>4 >1@>1:8. 
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�B>4?ьAB 484CF<6A4 HV?ьFD4JVO ?>;O30є 2 B><C, I> 4>A;V46CNBP ?V:A5;V 
?>B@0?8;8 2 <56V 281@0=>W ;>:0;P=>W 0?5@BC@8. #> 7=0G5==OE F8E ?V:A5;V2 
>1G8A;Nє<> ;>:0;P=V ?0@0<5B@8, 2818@0є<> <5B>4 DV;PB@0FVW. 

/: ?0@0<5B@8 2818@0NBP AB0B5AB8G=V ?0@0<5B@8 ?8:A5;V2, B0:V O: 48A?5@AVN, 
5=B@>?VN, A5@54=є 7=0G5==O, <54V0==5 7=0G5==O V=>4V <><5=B8 1V;PH 28A>:8E 
?>@O4:V2, 0 B0:>6 WE ?>EV4=C. �81V@ ?0@0<5B@0 ;>:0;P=>3> DV;PB@C =5?@>AB0 7040G0 V 
74V9A=NєBPAO <5B>4>< 0=0;V7C <>45;V: A83=0;/HC<, 0 B0:>6 V<?5@8G=V. 

�5?4EFь ;4EFBEG64AAO – ;>:0FVO 7>1@065==O, 7>=4C20==O, <V:@>A:>?VO. 
�98B?V>: A:;04=> 1C4C20B8 1030B>:@>:>2V DV;PB@8. 

 
 

 

 

�B>4?ьAB-9>EC9DFAV E<EF9@< 
 

� ;>:0;P=>-5:A?5@B=8E A8AB5<0E ?> 281V@FV @>7@0E>2CєBPAO =5 >48=, 0 1V;PH 
?0@0<5B@V2 V @>7@0E>2CєBPAO O:89 DV;PB@ 70AB>A>2C20B8. 

 
/:I> 7=0G5==O ?0@0<5B@V2 ( )yxP ,  ;568BP 2 >1;0ABV 2 B5 70AB>A>2CNBP DV;PB@ 2 V 

B.4. 
�4EFDB=>4 (VAF9D4>F<6A4) ?B>4?ьAB-9>EC9DFA<I E<EF9@: 
�20;VDV:>20=89 :>@8ABC20G 7=0є, I> 2V= >1@>1;Oє. 
1) �818@0NBPAO ?0@0<5B@8 040?B0FVW (OA:@02VABP, 48A?5@AVO) 
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2) $>18BPAO 281V@:0 =0 2V4><V9 E0@0:B5@=V9 4V;O=FV, ?> =V9 A8AB5<0 28<V@Oє 
480?27>= 7<V=8 ?0@0<5B@V2 V 4;O 40=>3> >1'є:BC 2818@0єBPAO DV;PB@. 

 

 

�474FBO89DAV HV?ьFD< 
 

 
!04 :>6=>N 0?5@BC@>N ?@>2545<> ;V=V9=C >?5@0FVN. "B@8<0є<> 5 F8D@. 

#>1C4Cє<> WE 2 ?>@O4:C 7@>AB0==O V 2V7P<5<> <54V0=C. 
�030B>O45@=V DV;PB@8 2V4=>AOBPAO 4> ;>:0;P=>-0?5@BC@=8< DV;PB@V2, 2 >4=V9 

«25;8:V9 ;>:0;P=V9» 0?5@BC@V 22>48BPAO 45O:5 G8A;> 2=CB@VH=VE ;>:0;P=8E 0?5@BC@, 
O:V <>6CBP ?5@5B8=0B8AO 01> ?5@5:@820B8AO. �040NBPAO ;>:0;P=V >?5@0FVW =04 
:>6=>N 7 0?5@BC@, 0 3;>10;P=0 >?5@0FVO =04 @57C;PB0B>< DV;PB@0FVW ?> 2=CB@VH=VE 
0?5@BC@0E. 

&0:V DV;PB@8 70AB>A>2CNBPAO 4;O >1@>1:8 A83=0;V2 @04V>;>:0FV9 4;O >1@>1:8 
spekle HC<C. 

 

�9>FBDAV ;B5D4:9AAO V DB5BF4 ; A<@< 
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�5:B>@=V 7>1@065==O є A?8A:0<8 >1'є:BV2 <0NBP 35><5B@8G=V E0@0:B5@8AB8:8, 
B0:V O: :>>@48=0B8 2 7030;P=V9 A8AB5<V :>>@48=0B, B@0є:B>@VW, <56V, V V=. "1'є:B8 
E0@0:B5@87CNBPAO AB8;5< 7>1@065==O 2 O:5 <>6CBP 2:;NG0BPAO @V7=V 2848 70;82:8, 
HB@8EC20==O, B>2I8=0 ;V=V9, <56, B8?8 A8<2>;V2 V V=. 

&0:8< G8=>< 28:>@8AB>2CNG8 7030;P=C A8AB5<C :>>@48=0B <8 2V4>1@060є<> 
>1'є:B8 =0 ?;>I8=V 7>1@065==O 28:>@8AB>2CNG8 WE AB8;V. 

�@V< 35><5B@8G=8E V AB8;P>28E E0@0:B5@8AB8: >1'є:B0< ?@82;0A=NNBPAO WE 0B@81CB82=V E0@0:B5@8AB8:8, O:V 
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