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#"."S ' 'B /&#'.":"S.  

8&-'0C&S C$).&>A"S *&+T:"*)C&S T/&%/$++R >-:>".)>: 
¥!5/%$C'0$D'> 2("?C&%& T/&D"))$  - )&./2#C'(").-" ) %&)2#$/).-"CCR+' Q*&:$+', C$ ?$0" *&.&/RB T/&')B&#'. /"$:'0$D'> T/&%/$++ 
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T&/>#*", .$* ' T& #&%&-&/$+ ) -20$+' ' 8<<;  

¥!IC$*&+).-& ) T&-)"#C"-C&S C$2(C&S /$?&.&S, *$* ) -"/&>.C&S ?2#2A"S T/&\"))'"S, &)2A").-:>".)> C"T&)/"#).-"CCR+ T&%/2["C'"+ 
- /"$:;CRS ') ):"#&-$.":;)*'S T/&D")).  

1.4 :$-303$'-.%&S &#&('%%&#$.J  T/&%/$++R >-:>".)> )&0#$C'" "#'C&%& 2("?C&%& ' C$2(C&%& *&::"*.'-$, - *&.&/&+ 2($A'")> +&%2. 
-R?/$.; &?/$0&-$.":;CRS +$/Q/2. ' 0$C'+$.;)> T&):"#&-$.":;C& ':' T$/$::":;C& 2 /$0CRB T"#$%&%&-, >-:>@A'B)>  )T"D'$:').$+' - 
/$0CRB &?:$).>B ?'&:&%''. !/' ].&+, - &.:'('" &. #/2%'B 2(/"[#"C'S #&T&:C'.":;C&%& &?/$0&-$C'>, #$CC$> T/&%/$++$ 'C."%/'/&-$C $  ) 
T/&%/$++$+', )&&.-".).-2@A'+' U"#"/$:;C&+2 %&)2#$/).-"CC&+2 ).$C#$/.2 &?A"%& &?/$0&-$C'>  T/&\':;C&%&  2/&-C>. 
        1.5 82*'#"$ 5*&4*"LLR : T/&%/$++$ /$))('.$C$ C$ -&0/$). 2($A'B)> 12 -18 :". , 'C."/")2@A'")> ").").-"CCR+' C$2*$+', '+"@A'" 
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')):"#&-$.":;)*&S #">.":;C&).' ' )&0#$C'" 2):&-'S #:> #$:;C"SQ"S T/&\"))'&C$:;C&S &/'"C.$D''.  

H"2"03: 
5?2($@A'":  
¥! &)-&"C'" 2($A'+')> )&-/"+"CCRB 0C$C'S - /$0:'(CRB &?:$).>B ?'&:&%'',  
¥! T&:2("C'" 2($A'+')> C$-R*&- T/$*.'(") *&S ')):"#&-$.":;)*&S /$?&.R - /$0:'(CRB &?:$).>B  ?'&:&%'',  
¥! T&:2("C'" 2($A'+')> C$-R*&- T/&-"#"C'> )$+&).&>.":;C&%& C$2(C&%& ')):"#&-$C'>,  
¥! T&:2("C'" 2($A'+')> C$-R*&- &?&?A"C'> ' &\&/+:"C'> /"02:;.$.&- C$2(C&%& ')):"#&-$C'> - -'#" &.(".$, #&*:$#$, ."0') &-, ).$.;'.  
O$0-'-$@A'":  
¥!/$0-'.'" 2 2($A'B)> T&0C$-$.":;C&S $*.'-C&).',  
¥!/$0-'.'" 2 2($A'B)> )$+&).&>.":;C&%& :&%'(")*&%& +RQ:"C'>,  
¥!/$0-'.'" C$-R*&- T:$C'/&-$C'> )$+&).&>.":;C&S /$?&.R.  
K&)T'.$.":;CR":  
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¥!-&)T'.$C'" 2 2($A'B)> C$-R*&- *&++2C'*$.'-C&S *2:;.2/R,  
¥!-&)T'.$C'" 2 2($A'B)> &.-".).-"CC&%& T&#B&#$ * 2("?" ' )$+&).&>.":;C&S /$?&.",  
¥!-&)T'.$C'" C$-R*&- -0$'+&#"S).-'> - *&::"*.'-",  
¥!\&/+'/&-$C'" $#"*-$.C&%& T&-"#"C'> 2($A'B)> - C$2(C&+ )&D'2+".  
1.8 I#-&,36 *'"-3+"U33  5*&4*"LLR : 
3$CC$> *&+T:"*)C$> T/&%/$++$ /$))('.$C$ C$ 2($A'B)> &. 12  #& 18 :".. 6%:2?:"CC&" '02("C'" ?'&:&%'(")*'B #')D'T:'C 

&)2A").-:>".)> )&&.-".).-'' ) ./"+> 2/&-C>+' &?2("C'>  - C$($:;CR+, &)C&-CR+ ' T/&\&/'"C.$D'&CCR+.   
1.9 I#-&,36 %"(&*" : C$ &)C&-$C'' -).2T'.":; C&%& )&?")"#&-$C'> T& ?'&:&%'', B'+'' ' +$."+$.'*". K&0+&["C T/'"+ C$ &)C&-C&S ' 

T/&\&/'"C.$D'&CCR" +&#2:' &?2("C'> T/' 2):&-'' )#$(' -).2T'.":;C&%& ')TR.$C'>. K  ):2($"  2)T"QC&S "%& )#$('  -&0+&[C& &?2("C'" C$ 
&)C&-C&+  ' T/&\&/'"C.$D'&CC &+  +&#2:>B, ?"0 T/&B&[#"C'>  C$($:;C&%& +&#2:> T&:C&%& 2)-&"C'> T/&%/$++R. 

:#&('%%&#$3 &*4"%3+"U33 *"(&$R 5& 5*&4*"LL' : 
9+:+2;'(< 0*#!%';   T/&%/$++R   /$)Q'/>". Q*&:;CRS  *2/) ?'&:&%'' T/&\':;C&%& 2/&-C> , -*:@($". - )"?> 4 T&#+&#2:>,  '0 *&.&/RB 

&?/$0&-$.":;C&" 2(/"[#"C'" -R?'/$".  #:> *& +T:"*)C&S /"$:'0$D''  3 T&#+&#2:>   - )&&.-".).-'' ) 2/&-C"+ &?2($@A'B)> ' *$#/&-R+ 
&?")T"("C'"+ T/&%/$++R,  /$))('.$C #:> 2($A'B)> -&0/$).C&S %/2TTR  12-13 :"., )&&.-".).-2@A"S 7 *:$))2.   

J$[#RS T&#+&#2:; T/&%/$++R +&[". '02($.;)> *$* &.#":;C&, .$* ' - * &+T:"*)" ) &).$:;CR+' /"$:'02"+R+' 56 T&#+&#2:>+'.  
8$?&/ - %/2TTR #:> /$?&.R T& T/&%/$++$+ C$($:;C&%& +&#2:> &)2A").-:>".)> T&):" &?>0$.":;C&%& )&?")"#&-$C'>. I$#$($+' ].$T$ 

>-:>@.)> 0C$*&+).-& 2($A'B)> ) +C&%&&?/$0'"+ C$T/$-:"C'S ?'&:&%'', T&#%&.&-*$ &?2($@A'B)> #:> #$:;C"SQ"%& 2%:2?:"CC&%& '02("C'>  
?'&:&%'', (.& T/"#T&:$%$". *$* T/'&?/"."C'" '+' )2++R 0C$C'S ' C$-R*&-, .$* ' $#$T.$D'@ * C&-&S #:> C'B )')."+" &?2("C'>, T&# %&.&-*2 
* -R?&/2 #$:;C"SQ"%& &?/$0&-$.":;C&%& +$/Q/2.$.  

="'#!'#< 0*#!%';  ,*#-*+))(   /$)Q'/>". Q*&:;CRS  *2/) ?'&:&%'' T/&\':;C&%& 2/&-C>, -*:@($". - )"?> 9 T&#+&#2:"S,  '0 *&.&/RB 
&?/$0&-$.":;C&" 2(/"[#"C'" -R?'/$".  #:> *&+T:"*)C&S /"$:'0$D''  3 T&#+&#2:>  - %&#   - )&&.-".).-'' ) 2/&-C"+ &?2($@A'B)> ' 
*$#/&-R+ &?")T"("C'"+ T/&%/$++R,  /$))('.$C #:> 2($A'B)> -&0/$).C&S %/2TTR  13-15 :"., )&&.-".).-2@A"S 8  ' 9  *:$)) $+  ' &T/"#":>". 
-R?&/ C$T/$-:"C'> #$:;C"SQ"S T&#%&.&-*', C$ *&.&/&+ T&+'+& 2("?C&S #">.":;C&).' 2($A'S)> +&[". T&#%&.&-'.;)> * -RT&:C"C'@ 
)$+&).&>.":;C&S ')):"#&-$.":;)*&S /$?&.R. 

I$#$(' ].$T$ 1) &0C$*&+'.; ) ."&/".'(")*&S ?$0&S ($).CRB ?'&:&%'(")*'B #')D'T:'C 2) C$2('.; /$?&.$.; ) C$2(C&S :'."/$.2/&S, 3 ) 
C$2('.; +".&#'*", C"&?B&#'+&S #:> -RT&:C"C'> ')):"#&-$.":;)*&S /$?&.R, C$2('.; &/%$C'0$D'' ')):"#&-$C'>.  

8*#>#*& %'$+?&#'' (<  0*#!%';  ,*#-*+))(  /$)Q'/>". Q*&:;CRS  *2/) ?'&:&%'' T/&\':;C&%& 2/&-C>, -*:@($". - )"?> 10 
T&#+&#2:"S,  '0 *&.&/RB &?/$0&-$.":;C&" 2(/"[#"C'" -R?'/$".  #:> *&+T:"*)C&S /"$:'0$D''  2-3 T&#+&#2:>  - %&#  - )&&.-".).-'' ) 
2/&-C"+ &?2($@A'B)> ' *$#/&-R+ &?")T"("C'"+ T/&%/$++R,  /$))('.$C #:> 2($A'B)> -&0/$).C&S %/2TTR  14-18  :"., )&&.-".).-2@A"S 10 ' 
11 *:$))$+ ,  ' &T/"#":>". -R?&/ C$T/$-:"C'> #$:;C"SQ"S T&#%&.&-*', C$ *&.&/&+ T&+'+& 2("?C&S #">.":;C&).' 2($A'S)> +&[". 
T&#%&.&-'.;)> * -RT&:C"C'@ )$+&).&>.":;C&S ')):"#&-$.":;)*&S /$?&.R.  

O$?&.$ ) 2($A'+')> &/%$C'0&-$C$ ):"#2@A'+ &?/$0&+: %/2TT$ - *&:'(").-" 15-20 (":&-"* 0$C'+$".)> 2-3 /$0$ - C"#":@  T& 2 
$*$#"+'(")*'B ($)$ . 8$ 0$C>.'>B 2($A'")> '02($@. -R?/$CCRS T&#+&#2:;,  &)-$'-$@. +".&#'*' /$?&.R ) &?^ "*.&+ ')):"#&-$C'>, /$?&.2 ) 
:'."/$.2/&S ' #/2%'" \&/+R /$?&.R, C"&?B&#'+R" #:> )$+&).&>.":;C&%& ')):"#&-$C'>.  

!&#%&.&-:"CCR"  * ')):"#&-$.":;)*&S /$?&." &?2($@A'")> T&# C$2(CR+ /2*&-&#).-&+ T"#$%&%$ #&T&:C'.":;C&%& &?/$0&-$C'> ':' 
#/2%'B )T"D'$:').&-  -RT &:C>@. ')):"#&-$.":;)*2@ /$?&.2, *&.&/2@ T&):" $T/&?$D'' C$ )"+'C$/" )T"D*2/)$ T/"#).$-:>@. C$ &:'+T'$#R 
T& ?'&:&%'', C$ *&C\"/"CD'' /$0:'(C&%& 2/&-C>, T2?:'*2@. - T"($.' . Y.$ \&/+$ /$?&.R  &)2A").-:>".)> - ($)R, -R#":"CCR" - T/&%/$++" 
#:> 'C#'-'#2$:;C&S /$ ?&.R. 
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O$?&('" T/&%/$++R  T&#+&#2:"S )&0#$@.)>  T"#$%&%$+' #&T&:C'.":;C&%& &?/$0&-$C'>, *&.&/R" 0$*:@(':' #&%&-&/ ) 456 5'3& 

Ç7895È #:> T/"T&#$-$C'> T&#+&#2:>, - )&&.-".).-'' )  C$).&>A"S &?/$0&-$.":;C&S  *&+T:"*)C&S +&#2:;C&S T/&%/$++&S Ç;"#Q3*'%%RS 
M/*# (3&-&433. <'&*36 3 5*"M$3M" QM&-.%&4& %"/0%&4& 3##-'2&,"%36È  ' T/"#T&:$%$@. 0$*&C("CCRS *2/) &?2("C'> T& *&C*/".C&S 
?'&:&%'(")*&S #')D'T:'C". J$* T/$-':&, 2($A'")> #&:[CR T&:2('.; '.&%&-R" 0$(".R C" +"C""  ("+ T& #-2+ +&#2:>+  - %&#.  

J&:'(").-& T&#+&#2:"S  ' 'B C$T/$-:"CC&).; +&[". +"C>.;)> - 0$-')'+&).' &. -&0+&[C&)."S  &?/$0&-$.":;C&%& 2(/"[#"C'>, $ .$*[" 
2/&-C> T/'-:"("CCRB )&./2#C'*&-.  

 
;'13L 3 V&*LR +"%6$3S : 
 O$0:'($@.)> C$ /$0CRB 2/&-C>B T&#%&.&-*' ' - /$0CRB T/&%/$++$B #$CC&%& *&+T:"*)$. K T/$*.'*" /$?&.R T& *&+T:"*)C&S +&#2:;C&S 

T/&%/$++" Ç;"#Q3*'%%RS M/*# (3&-&433. <'&*36 3 5*"M$3M" QM&-.%&4& %"/0%&4& 3##-'2&,"%36È ')T&:;02@.)> :"*D'&CCR" 0$C>.'>, 
:$?&/$.&/CR" ' T/$*.'(")*'" /$?&.R, )"+'C$/R, *&C\"/"CD'', ./"C'C%', +$)."/ -*:$))R, #')*2))'', 2("?CR" ]*)*2/)'', 'C#'-'#2$:;CR" 
\&/+R /$?&.R  '0 /$)(".$ 1 $*$#"+'(")*'S ($) Ð 45 +'C2..  

8$ T"/-&+ 2/&-C" &)C&-C&S \&/+&S >-:>@.)> :"*D'&CCR" 0$C>.'>  ' :$?&/$.&/CR" /$? &.R, C$ -.&/&+ Ð :"*D'&CCR" ' T/$*.'(")*'" 
0$C>.'>, T/&\&/'"C.$D'&CCR" &0C$*&+'.":;CR" ]*)*2/)'' - C$2(CR" 2(/"[#"C'> ' 0$%&/&#CR" T&:"-R" ]*)*2/)'', C$ ./".;"+ Ð :"*D'' -
?")"#R ' /$?&.$ C$# )$+&).&>.":;CR+' T/&"*.$+', )$+&).&>.":;C$> ')):"#&-$.":;)*$> #">. ":;C&).; ' :".C'" T/$*.'*'. 6)T"QC&).; 
-RT&:C"C'> T/&%/$++R T/&-"/>".)> - B&#" 0$(".&- , 2/&-"C; 0C$C'S Ð - B&#" 2($).'> - &:'+T'$#$B ' *&C*2/)$B. <)):"#&-$.":;)*'" /$?&.R 
T/"#).$-:>@.)> C$ *&C\"/"CD'>B /$0:'(C&%& 2/&-C>, 2($).-2@. - *&C*2/)$B, T2?:'*2@.)> - T"($.'.  

 
A-"%3*/'LR' *'+/-.$"$R 3 #5&#&(R &U'%M3 *'+/-.$"$3,%&#$3 &#,&'%36 5*&4*"LLR:  
3&T&:C'.":; C$>  &?A"&?/$0&-$.":;C$> T/&%/$++$ Ç;"#Q3*'%%RS M/*# (3&-&433. <'&*36 3 5*"M$3M" QM&-.%&4& %"/0%&4& 

3##-'2&,"%36 È )&0#$". 2):&-'> #:>  T/'&?/"."C'>  &?A'B  (2C'-"/)$:;CRB) )T&)&?&- #"S).-'> ()T&)&?C&)."S ' 2+"C'S), T&0-&:>@A'B 
(":&-"*2 T&C'+$.; )'.2$D'@, #&).'%$.; /"02:;.$.&- - sxxd/$0CRB -'#$B #">.":;C&).',  (.& )&).$-:>". &)C&-2 ()2AC&).;) 
*&+T"."C.C&).C&%& T&#B&#$ - #&T&:C'.":;C&+ &?/$0&-$C''. 

8$).&>A$> #&T&:C'.":;C $> &?A"&?/$0&-$.":;C$> T/&%/$++$  C$T/$-:"C$ C$ ).$C&-:"C'" ):"#2@A'B *:@("-RB ()*-&0CRB) 
*&+T"."C.C&)."S: 

¥! !&0C$-$.":;C$> *&+T"."C.C&).; ()T&)&?C&).; * &?2("C'@ - ."("C'" -)"S ['0C' *$* - :'(C&+ T/&\"))'&C$:;C&+, .$* ' - )&D'$:;C&+ 
$)T"*."; ')T &:;0&-$C'" C$?:@#"C'S, '0+"/"C'S, +&#":'/&-$C'>; *&+?'C'/&-$C'" '0-").CRB $:%&/'.+&- #">.":;C&).' - )'.2$D'>B, C" 
T/"#T&:$%$@A'B ).$C#$/.C&%& 'B T/'+"C"C'>); 

¥! <C\&/+$D'&CC$> *&+T"."C.C&).; ()T&)&?C&).; /$?&.$.; ) /$0CR+' ').&(C'*$+' 'C\&/+$D''; )T&)&?C&).;  * */'.'(")*&+2 
)2[#"C'@ - &.C&Q"C'' T&:2($"+&S 'C\&/+$D''; -:$#"C'" .":"*&++2C'*$D'&CCR+' ."BC&:&%'>+' - &?A"C'' ) :@#;+';  *&+T;@."/C$> 
%/$+&.C&).;, 2+"C'" ')T&:;0&-$.; T:$CR ' *&C)T"*.R, 0C$*&-R" )')."+R (.$?:'DR, )B"+R ' ..#.);  

¥! J&++2C'*$.'-C$> *&+T"."C .C&).; (-:$#"C'" /$0:'(CR+' )/"#).-$+' T');+"CC&%& ' 2).C&%& &?A"C'>; -R?&/ $#"*-$.CRB )'.2$D'>+ 
\&/+ -"/?$:;C&%& ' C"-"/?$:;C&%& &?A"C'>, )T&)&?&- \&/+'/&-$C'> ' \&/+2:'/&-$C'> +R):'; -:$#"C'" )T&)&?$+' T/"0"C.$D'' )"?> '  
)-&"S #">.":;C&).');  

¥! ,&D'$:;C$> ' %/$[#$C)*$> *&+T"."C.C&).; ()&?:@#"C'" )&D'$:;CRB ' *2:;.2/CRB C&/+ T&-"#"C'>, T/$-': 0#&/&-&%& &?/$0$ ['0C'; 
2+"C'" &/'"C.'/&-$.;)> - T&:'.'(")*'B ' )&D'$:;CRB )'.2$D'>B ' 0$C'+$.; $#"*-$.CR" T&0'D''; )T&)&?C&).; * /"%2:'/&-$C'@ 
*&C\:'*.&- C"C$)':;).-"C CR+ T2."+; )T&)&?C&).; ['.; ' &?A$.;)> ) :@#;+' #/2%'B >0R*&-, /":'%'S ' *2:;.2/;  )T&)&?C&).; 2($).-&-$.; - 
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#">.":;C&).' #"+&*/$.'(")*'B 'C).'.2.&-; %&.&-C&).; * 2($).'@ - T&0'.'-CRB )&D'$:;CRB T/"&?/$0&-$C'>B  C$ 2/&-C" *:$))$, Q*&: R, 
C$)":"CC&%& T2C*.$, ,$C*. -!"."/?2/%$ ' )./$CR - D":&+);  

¥! 5/%$C'0$.&/)*$> *&+T"."C.C&).; (T:$C'/&-$C'" ' 2T/$-:"C'" )&?).-"CC&S #">.":;C&).;@; -:$#"C'" C$-R*$+' *&C./&:> ' &D"C*'  
#">.":;C&).';  )T&)&?C&).; T/'C'+$.; &.-".).-"CC&).; 0$ )&?).-"CCR" #"S).-'>; -:$#"C'" )T&)&?$+' ) &-+").C&S #">.":;C&).' ). 

9".$T/"#+".CR":  
¥!6 2($A'B)> /$0-'.R 2+"C'> -0$'+&#"S).-&-$.; - *&::"*.'-".  
¥!6 2($A'B)> /$0-'.R C$-R*' T:$C'/&-$C'> 'C#'-'#2$:;C&S ' )&-+").C&S /$?&.R.  
¥!6 2($A'B)> /$0-'.R C$-R*' '0:&["C'> ' T/"#).$-:"C'> /"02:;.$.&- )-&"S ')):"#&-$.": ;)*&S /$?&.R. 
¥!6 2($A'B)> /$0-'.R C$-R*' /$?&.R ) &?&/2#&-$C'"+, /"$*.'-$+' ' T/'?&/$+'.  
7'(C&).CR":  
¥!6 2($A'B)> /$0-'.& ?"/"[C&" &.C&Q"C'" * &*/2[$@A"S )/"#", &)&0C$C'" -&0+&[C&).' :'(C&%& -*:$#$ - 0$A'.2 &*/2[$@A"S )/"#R.  
¥!6 2($A'B)> )\&/+'/&-$C &.-".).-"CCRS T&#B&# * )-&'+ #"S).-'>+ *$* - -&T/&)$B -0$'+&#"S).-'> ) T/'/&#CR+' &?^"*.$+', .$* ' - 

-&T/&)$B -0$'+&#"S).-'> - *&::"*.'-".  
 
:U'%M" *'+/-.$"$3,%&#$3 *'"-3+"U33 &(*"+&,"$'-.%&S 5*&4*"LLR   (3#5&-.+/'$#6 %" +"0'$"W 5& *'+/-.$"$"L 3+/0'%36 M"12& 4& 
5&2L&2/-6).   

A"*"L'$*R 
*'+/-.$"$3,%&#$3 

*'"-3+"U33 5*&4*"LL  

X$/$*."/').'*$ 
C'0*&%& 2/&-C> 

/"02:;.$.'-C&).'  

5D"C*$ 2/&-C> /"02:;.$.'-C&).'  
X$/$*."/').'*$ -R)&*& 

2/&-C> /"02:;.$.'-C&).'  
5("C; 
):$?& ,:$?&  6#&-:".-&/'.":;C&  X&/&Q& 

5("C; 
B&/&Q&  

1 2 3 4 5  

 :5R$ &#,&'%36 
$'&*'$30'#M&S 

3%V&*L"U33 (&(X'L, 
4-/(3%", 5*&0%&#$.) 

 <C\&/+$D'> C" 
&)-&"C$ 

          
<C\&/+$D'> &)-&"C$ 

T&:C&).;@ - )&&.-".).-'' ) 
0$#$($+' T/&%/$++R  
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:5R$ 5*"M$30'#M&S 
2'6$'-.%&#$3  (#$'5'%. 

&#,&'%36 #5&#&(&, 
2'6$'-.%&#$3: /L'%36 3 

%",RM3) 

 ,T&)&?R 
#">.":;C&).' C" 

&)-&"CR 
          

,T&)&?R #">.":;C&).' 
&)-&"CR T&:C&).;@ - 

)&&.-".).-'' ) 0$#$($+' 
T/&%/$++R 

:5R$ YL&U3&%"-.%&-
U'%%&#$%RW &$%&Q'%3S 
(,M-"2 , V&*L3*&,"%3' 

-30%&#$%RW M"0'#$, 
/0")'4&#6)   

 5.)2.).-2". 
T&0'.'-CRS &TR. 
]+&D'&C$:;C&-

D"CC&).CRB 
&.C&Q"C'S 
(T/&>-:"C'" 

]:"+"C.&- $%/"))'', 
0$A'.CR" /"$*D'S, 

C"%$.'-C&", 
C"$#"*-$.C&" 
T&-"#"C'").  

          

!/'&?/"."C T&:C&D"CCRS 
/$0C&&?/$0CRS, $#"*-$.CRS 

)&#"/[$C'@ T/&%/$++R 
&TR.  ]+&D'&C$:;C&-

D"CC&).CRB &.C&Q"C'S, 
)T&)&?).-2@A'S  /$0-'.'@ 

:'(C&).CRB *$(").- 
2($A"%&)>. 

 :5R$ $,&*0'#$,"  

5)-&"CR ]:"+"C.R 
/"T/&#2*.'-C&S 
'+'.$D'&CC&S 
#">.":;C&).'   

         

 !/'&?/"."C &TR. 
)$+&).&>.":;C&S 

.-&/(")*&S #">.":;C&).' 
(&/'%'C$:;C&).;, 

'C#'-'#2$:;C&).;, 
*$(").-"CC$> 

0$-"/Q"CC&).; /"02:;.$.$)  

 :5R$ &()'%36  

5?A"C'" 
&.)2.).-&-$:& 

(/"?"C&* 0$*/R. #:> 
&?A"C'>)  

         

!/'&?/"."C &TR. 
-0$'+&#"S).-'> ' 

)&./2#C'(").-$ - )')."+$B 
ÇT"#$%&%-2($A'S)>È ' 

Ç2($A'S)> Ð 2($A'S)>È. 
3&+'C'/2@. )2?^"*. -

)2?^"*.CR" &.C&Q"C'>.  
 :#&+%"%3' *'('%M&L 

"M$/"-.%RW 2&#$31'%3S. 
O"\:"*)'> 

&.)2.).-2".   
          =*.2$:;CR" #&).'["C'> 

/"?"C*&+ &)&0C$CR ' 
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Z3M#3*&,"%%RS /#5'W 3 
,'*" *'('%M" , #,&3 #3-R 

(5&+3$3,%"6  
Ç>-M&%U'5U36È) 

)\&/+2:'/&-$CR   

 
 
Z&*LR 5&2,'2'%36 3$&4&, *'"-3+"U33 2&5&-%3$'-.%&S &(*"+&,"$'-.%&S 5*&4*"LLR:  
 

I$(".R  T& /"02:;.$.$+ '02("C'> *$[#&%& +&#2:> T/&%/$++R ' C"*&.&/RB T&#+&#2:"S T/&-&#>.)>  - )&&.-".).-'' ) !&:&["C'"+ & 
\&/+$B, T"/'&#'(C&).', T&/>#*" ."*2A"%& *&C./&:> 2)T"-$" +&).', T/&+"[2.&(C&S ' '.&%&-&S $..").$D'' &?2($A'B)> ,  

KR).$-*',  2("?C& -')):"#&-$.":;)*'" *&C\"/"CD'' '  C$2(CR" *&C*2/)R, C$ *&.&/RB T/"#).$-:"CR /"02:;.$.R ')):"#&-$C'S 
&?2($@A'B)>.  

 

G&%M/*#R, &-3L53"2R,  M&%V'*'%U33: 

 J&C\"/"CD'> C$2(C&-')):"#&-$.":;)*'B ' T/&"*.CRB /$?&. Q*&:;C'*&- Ç_$% - ')):"#&-$C'"È  

9"[#2C$/&#C$> C$2(C$> Q*&:;C$> *&C\"/"CD'> ÇJ&:+&%&/&-)*'" (."C'>È  

K)"/&))'S)*'S *&C*2/) @C&Q")*'B  ')):"#&-$.":;)*'B /$?&. '+"C' K.<. K"/C$C#)*&%&  

U").'-$:; C$2*' Ð #&/&%$ - !&:'."B  

5:'+T'$#$ ,$C*. -!"."/?2/%)*&%& P&)2#$/).-"CC&%& 2C'-"/)'.".$  T& ?'&:&%''  

K)"/&))'S)*$> C$2(C&-T/$*.'(")*$> *&C\"/"CD'> ).$/Q"*:$))C'*&- Ç9&:&#R" ')):"#&-$.":'È  

9"[#2C$/&#C$> C$2(C$> *&C\"/"CD'> Ç,$B$/&-)*'" (."C'>È  

5:'+T'$#$ U&C#$ YS:"/$  F/".;" FR)>(":".'" T& ?'&:&%''  

N$:.'S)*'S C$2(C& -'C["C"/CRS *&C*2/),  #/2%'" *&C*2/)R ' *&C\"/"CD''  

     F*&M *'"-3+"U33 5*&4*"LLR: 5 :". .  

J$[#RS T&#+&#2:; T/&%/$++R +&[". '02($.;)> &.#":;C&.   
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2.! FC:K?BO I!@9?BO A78?  A;:D;8EEB Ç;"#Q3*'%%RS M/*# (3&-&433.  <'&*36 3 5*"M$3M" QM&-.%&4& %"/0%&4& 
3##-'2&,"%36È 

 

J&+T:"*)C$> 
+&#2:;C$> 

&?A"&?/$0&-$.":;C$> 
T/&%/$++$ 

1 %&# 
&?2("C'> 
(-&0/$).  

12-13 :".)  

2 %&# 
&?2("C'> 
(-&0/$).  

13-14 :".)  

3 %&# 
&?2("C'> 
(-&0/$).  

13-15 :".)  

4 %&# 
&?2("C'> 
 (-&0/$).  

14-16  :".)  

5%&# 
&?2("C'> 
 (-&0/$).  
16-18 :".)  

1 2 3 4 5 6 
?"0"-.%RS /*&,'%.  

1 +&#2:;. 5)C&-R ?'&/$0C&&?/$0'> /$)."C'S  
 34     

2 +&#2:;. 5)C&-R ?'&/$0C&&?/$0' > 
['-&.CRB  
 

68     

 
3 +&#2:; .  F"&/'> ' T/$*.'*$  C$2(C&%& 
')):"#&-$C'>  

68     

 
4 +&#2:; . 5)C&-R B'+'' ['-&%&  

34     

 
:#%&,%&S /*&,'%.  

5 +&#2:; . =2.]*&:&%'> 
 

 68    

6 +&#2:; . 5)C&-R ?'&/$0C&&?/$0'> 
['-&.CRB (0&&:&%'> T&0-&C&(CRB)  

 
 

34 
   

7  +&#2:; . 5)C&-R %'%'"CR (":&-"*  (+&#2:; 
-R?&/2) 

 34    

8 +&#2:; . 3"+]*&:&%'> (+&#2:; T& -R?&/2)       
9 +&#2:; . Y-&:@D'> /$)."C'S ( ) ')."+$.'*$ 
/$)."C'S)  
 

  68   

10 +&#2:;. U2C*D'&C$:;C$> $C$.&+'>    68   
11 +&#2:;.   5)C&-R ?'&'C\&/+$.'*' ' 
?'&+"./''.  

  68   
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12 +&#2:;  Y-&:@D'>     68   

 
A*&V&*3'%$"U3&%%RS /*&,'%. 

13 +&#2:;. P"C".'*$       68  
14 +&#2:;. U'0'&:&%'>  (T& -R?&/2)  
 

   68  

15 +&#2:;. 9&:"*2:>/C$> \'0'&:&%'>   
 

   68  

16 +&#2:;. 9'*/&?'&:&%'>       34  
17 +&#2:;. 5)C&-R +&:"*2:>/C&S ?'&:&%''  
(?'&:&%'(")*$> )."/"&+"./'>)  (T& -R?&/2)  

   34  

18 +&#2:;. =C./&T&:&%'>      68 
19 +&#2:;. 5)C&-R )":"*D'' ' 
?'&."BC&:&%''  
(T& -R?&/2)  

    34 

20 +&#2:;. 9&#2:; T&#%&.&-*' * GPY T& 
?'&:&%'' (T& -R?&/2)  

    34 

21 +&#2:;. 9&#2:; T&#%&.&-*' * GPY T& 
B'+''       68 

5?A$> T/'+"/C$> 2("?C$> C$%/20*$ - %&#  204 ($)$ 136 ($)&- 272 ($)$ 272 ($)$ 204 ($)$  
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3. G87@?K8;?BO I!@9?BO D;8Z=G   ;89:<B   !:I :3K: Ç7?E:È  
%" 2020-2021 /0'(%RS 4&2 

 

P&# 
&?2("C'> 

3$.$ C$($:$ 
&?2("C'> 

T& 
T/&%/$++" 

3$.$ C$($:$ 
&*&C($C'> 
&?2("C'> 

T& T/&%/$++" 

K)"%& 2("?CRB 
C"#":;  

1 1.09 25.05 34 

2 1.09 25.05 34 

3 1.09 25.05 34 

4 1.09 25.05 34 

5 1.09 25.05 34 

A*&2&-13$'-.%&#$. M"%3M/-:  
5)"CC'" *$C'*2:R : ) 26.10.2020 T& 05.11.2020;  
I'+C'" *$C'*2:R: ) 28.12.2020 T& 10.01.2021; 
K")"CC'" *$C'*2:R: c 22.03.2021 T& 28.03.2021; 
7".C'" *$C'*2:R: ) 26.05.2021 T& 31.08.2021 
 
A*"+2%30%R' 2%3: 
4 C&>?/> Ð 3"C; C$/&#C&%& "#'C).-$; 
1, 2, 3, 4, 5, 6, 8 >C-$/> - 8&-&%&#C'" *$C'*2:R; 
7 >C-$/> - O&[#").-& X/').&-&;  
23 \"-/$:> - 3"C; 0$A'.C'*$ 5."(").-$;  
8 +$/.$ - 9"[#2C$/&#CRS ["C)*'S #"C;;  
1 +$> - !/$0#C'* K")CR ' F/2#$;  
9-10 +$> - 3" C; !&?"#R.  
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G"-'%2"*%RS /0'(%RS 4*"V3M %" 2021Ð2022 /0'(%RS 4&2 

 

P&# 
&?2("C'> 

3$.$ C$($:$ 
&?2("C'> 

T& T/&%/$++" 

3$.$ C$($:$ 
&*&C($C'> 

&?2("C'> T& 
T/&%/$++" 

K)"%& 
2("?CRB 
C"#":;  

J&:'(").-&  
2("?CRB 

($)&-  

O"['+  
0$C>.'S 

1 1.09 25.05 34 68 2 /$0$ - 
C"#":@ 

 
A*&2&-13$'-.%&#$. M"%3M/-:  

5)"CC'" *$C'*2:R : ) 27.10.2021 T& 07.11.2021;  
I'+C'" *$C'*2:R: ) 29.12.2021 T& 09.01.2022; 
K")"CC'" *$C'*2:R: c 28.03.2022 T& 03.04.2022; 
7".C'" *$C'*2:R: ) 26.05.2022 T& 31.08.2022 
 
A*"+2%30%R' 2%3: 
4 C&>?/> Ð 3"C; C$/&#C&%& "#'C).-$;  
1, 2, 3, 4, 5, 6, 8 >C-$/> - 8&-&%&#C'" *$C'*2:R; 
7 >C-$/> - O&[#").-& X/').&-&;  
23 \"-/$:> - 3"C; 0$A'.C'*$ 5."(").-$;  
6-8 +$/.$ - 9"[#2C$/&#CRS ["C)*'S #"C;;  
1 +$> - !/$0#C'* K")CR ' F/2#$;  
9 +$> - 3"C; !&?"#R.  
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4.  F:K@;[8?=@, I!@9?: -<@E8<=!@ FG:@ A78?=;:C8?=@ = :T@?:!?B@ E8<@;=87B E:KI7@O = A:KE:KI7@O 
A;:D;8EEB , ;89:!=@ A;:D;8EEB A@K8D:D:C ?8 2020 -22 I!@9?BO D:K  

Ç;"#Q3*'%%RS M/*# (3&-&433. <'&*36 3 5*"M$3M" QM&-.%&4& %"/0%&4& 3##-'2&,"%36È 

 ?8!87P?BO  I;:C@?P  

1 4&2 &(/0'%36 

E &2/-. \ 1   
:#%&, R (3&*"+%&&(*"+36 *"#$'%3S 

 
2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&#  
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4.1. ;89:!8> A;:D;8EE8 E:KI7>  Ç:F?:CB 9=:;8H?::9;8H=> ;8F<@?=OÈ  ?8 2020 -2021 D:K K7> D;IAAB 7 -1-
9=:   



18 
 

 
A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:; >-:>".)> T/&#&:["C'"+ T/&%/$++ 2%:2?:"CC&%& '02("C'> ?'&:&%'', )&&.-".).-2@A'B U"#"/$:;C&+2 %&)2#$/).-"CC&+2 

&?/$0&-$.":;C&+2 ).$C#$/.2 &)C&- C&%&  &?A"%& &?/$0&-$C'>. F"+R T&#+&#2:> /$)Q'/>@. "", T/' ].&+ $#$T.' /&-$CR #:> 2($A'B)> 12-13 
:".. ! /&%/$++$ )&0#$C$ C$ &)C&-$C'' T/'CD'T$ T/""+).-"CC&).' T/&%/$++ /$0C&%& 2/&-C>, - C"S T/'+"C"C$ ."BC&:&%'> Ç).R*&-*'È 
)&#"/[$C'> &?/$0&-$.":;CRB T/&%/$++ &)C&-C&%& &?A"%& ' #&T&:C'.":;C&%& &?/$0&-$C'>. K 2("?C&-+".&#'(")*'S *&+T:"*) -B&#>. 
)T/$-&(C'*', T&)&?'> ' #&T&:C'.":;CR" +$."/'$:R T/$ *.'*2+$ T& C'0Q'+ /$)."C'>+, $.:$)R ' T/$*.'*2+R T& ?&.$C'*".  

!&#+&#2:; /$0#":"C C$ #-" ($).': C'0Q'" /$)."C'> (20) ' -R)Q'" /$)."C'> (52).  
5)C&-C$> D":; T"/-&S ($).'  T&#+&#2:>  Ð /$)Q'/'.; T/"#).$-:"C'" 2($A'B)> & .$*'B C$2*$B, *$* $:;%&:&%'>, +'*&:&%'> '  

:'B"C&:&%'>. !/' '02("C'' *2/)$ Q*&:;C'*' T&#/&?C& '02($@. &/%$C'0$D'@ .$::&+&- ' /$0+C&["C'" %/'?&- ' -&#&/&):"S, T/&-&#>. 
)/$-C'.":;CRS $C$:'0 +"[#2 T/"#).$-'.":>+' /$0CRB D$/).-, /$))+$./'-$@. /&:; C'0Q'B /$)." C'S - T/'/&#" ' ['0C' (":&-"*$. N&:;Q&" 
- C'+$C'" 2#":"C& -&T/&)$+ *:$))'\'*$D''.  

W":; -.&/&S ($).' T&#+&#2:>  - $*.2$:'0'/&-$.; 0C$C'> 2($A'B)> & )./&"C'', )')."+$.'*" ' %"&%/$\'' -R)Q'B /$)."C'S, *&.&/R" 
&C' T&:2(':' - +:$#Q'B *:$))$B, $ .$*[" T&0C$*&+'.; 'B C$ ?&:"" )"/;"0C&+ 2/&-C" ) /$0C&&?/$ 0'"+ ' &)C&-CR+' C$T/$-:"C'>+' 
]-&:@D'' -R)Q'B /$)."C'S.  

K C$($:" *2/)$ T/'-&#'.)> &?A$> B$/$*."/').'*$ D$/).- ['-&S T/'/&#R. 3$:"", T&):"#&-$.":;C& T&C'[$> .$*)&C&+'(")*'S /$C%, 
2($A'")> /$))+$./'-$@. %/2TTR )'C" -0":"CRB -&#&/&):"S, Ç').'CCRB -&#&/&):"SÈ, %/'?&T&#&?CRB &/%$C'0+&- ' %/'?&-. I$-"/Q$". ].2 
($).; *2/)$ ."+$ Ç:'Q$SC'*'È.  

K& -.&/&S ($).' *2/)$ 2($A'")> 0C$*&+>.)> ) &.#":$+' -R)Q'B /$)."C'S, T&#/&?C& /$))+$./'-$> B$/$*."/').'*' .$*)&C$ C$ T/'+"/"  
+'C'+2+ 1 -2 -'#&-, '02($@. )./&"C'" &)C&-CRB T/"#) .$-'.":"S, 'B ['0C"CCR" D'*:R ' /&:; - T/'/&#" ' ['0C' (":&-"*$. IC$('.":;C$> 
($).; *2/)$ T&)->A"C$ '02("C'@ +&/\&:&%'' -R)Q'B /$)."C'S, 'B $C$.&+'(")*&+2 )./&"C'@ ' &)&?"CC&).>+ \'0'&:&%''. 6($A'")> 
T&):"#&-$.":;C& /$))+$./'-$@. )./&"C'" .*$C"S ' +&/\&:&% &-$C$.&+'(")*2@ &/%$C'0$D'@ &)C&-CRB &/%$C&- -R)Q'B /$)."C'S: T&?"%$, 
:').$, *&/C>, D-".*$. N&:;Q&" -C'+$C'" 2#":>".)> T/"&?/$0&-$C'@ ' 2):&[C"C'@ &/%$C&- - B&#" ]-&:@D''. F$*[" 2($A'")> 0C$*&+>. )> ) 
&C.&%"C"0&+ -R)Q'B /$)."C'S. !/' &)-&"C'' *2/)$ Q*&:;C'* ' T&):"#&-$.":;C& /$))+$./'-$@. C$'?&:"" */2TCR" )"+"S).-$ D-".*&-RB 
/$)."C'S ' 'B T/"#).$-'.":"S. 5.#":;C& &?)2[#$@.)> -&T/&)R T/&')B&[#"C'> ' ]-&:@D'' )"+"CCRB /$)."C'S, '0+"C"C'> 'B ['0C"CC&% & 
D'*:$ - B&#" ]-&:@D'&CC&%& )&-"/Q"C).-&-$C'> &/%$C'0+&-. I$*:@('.":;CR" ."+R *2/)$ T&)->A"CR -:'>C'@ &)C&-CRB ]*&:&%'(")*'B 
\$*.&/&- C$ /$)."C'>, /$)T/"#":"C'@ -'#&- /$)."C'S T& /$0:'(CR+ /$).'.":;CR+ )&&?A").-$+ ' T& *:'+$.'(")*'+ 0&C$+, &B/$C" 
/$)."C'S. 6($A'")> 0C$*&+>.)> ) &)C&-CR+' T&C>.'>+' \:&/').'*' ' %"&% /$\'' /$)."C'S, '02($@. 0$*&C&+"/C&).' '0+"C"C'> 
\'.&D"C&0&-, $/"$:&- -'#&- ' \:&/ ) ."("C'"+ -/"+"C'. 9C&%'" ."&/".'(")*'" -&T/&)R *2/)$ /$0?'/$@.)> T/$*.'(")*' C$ T/'+"/" 
/$).'.":;C&).' ' \:&/R 7"C'C%/$#)*&S &?:$).'.  

5)"C;@ T/&-&#>.)> ]*)*2/)'' C$ T/'/&# 2, C$ *&.&/RB 2($A'")> 0C$*&+>.)> ) C"*&.&/R+' T/"#).$-'.":>+' %/'?&-, -&#&/&):"S, 
:'Q$SC'*&- ' -R)Q'B /$)."C'S - 'B ").").-"CCRB 2):&-'>B &?'.$C'>, $ .$*[" )$+&).&>.":;C& )&?'/$@. +$."/'$: #:> #$:;C"SQ"%& 
'02("C'> C$ T/$*.'(")*'B 0$C>.'>B.  

K /$+*$B T"/-&S ($).' *2/)$ T/&-&#>.)> :$?&/$.&/CR" ' T/$*.'(")*'" 0$C>.'>, C$ *&.&/RB 2($A'")> 0C$ *&+>.)> ) T/"#).$-'.":>+' 
C'0Q'B /$)."C'S. K *$(").-" '::@)./$.'-C&%& +$ ."/'$:$ C$ 0$C>.'>B #:> '02("C'> T&# +'*/&)*&T&+ ')T&:;02@. T&).&>CCR" T/"T$/$.R ' 
-/"+"CCR" T/"T$ /$.R, *&.&/R" 2($A'")> '0%&.$-:'-$@. C$ 2/&*$B )$+&).&>.":;C& '0 )&?/$CC&%& C$ ]*)*2/)'>B +$."/'$:$.  

K ."("C'" -.&/&S ($).' *2/)$ 0$T:$C'/&-$CR ]*)*2/)'' - T$/*' %&/&#$, $ .$*[" C$ T/'/&#2, #:> 0C$*&+).-$ ) T/"#).$-'.":>+' -R) Q'B 
/$)."C'S - ").").-"CCRB 2 ):&-'>B &?'.$C'> ' ) .'T$+' /$).'.":;CRB )&&?A").- 7"C'C%/$#)*&S &?:$).'. K B&#" ]*)*2/)'S T/&-&#'.)> 
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&0C$*&+:"C'" Q*&:;C'*&- ) T/'"+$+' %"/?$/'0$D'' ' &T/"#":"C'> /$)."C'S. K T/&%/$++2 *2/)$ -*:@("CR .$*[" ]*)*2/)'' - 
N&.$C'(")*'S )$# ' N&.$C'(")*'S +20"S .  

J&C./&:; *$(").-$ &)-&"C'> +$."/'$:$ T/&'0-&#'.)> - -'#" 2).CRB &T/&)&-, *&C./&:;CRB /$?&. ' .").&-. !& &*&C($C'' *2/)$ 
2($A'")> )#$@. ]*0$+"C.  
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F&2'*1"%3' 5 &2L&2/-6 : 
F"+$ 1. K-"#"C'" - ?&.$C'*2 - 3 (  
4".R/" D$/).-$ ['-&S T/'/&#R, 'B &)C&-C$> B$/$*."/ ').'*$. 5)C&-CR" /$0#":R ?&.$C'*'.  
N'C$/C$> )')."+$ C$'+"C&-$C'S /$)."C'S. J:$))'\'*$D'> /$)."C'S.  
5?A'" ("/.R ' /$0:'('> -R)Q'B ' C'0Q'B /$)."C'S.  
<C."/$*.'-C$> ($).;: )&).$-:"C'> &T/"#":'.":> T/"#+".&-, C$ &)C&-" &?A'B T/$-': *:$))'\'*$D''.  
 
F"+$ 2. K-"#"C'" - $:;%&:&%'@ - 5 (  
5)C&-CR" %/2TTR C'0Q'B /$)."C'S. 9").$ &?'.$C'> C'0Q'B /$)."C'S.  
IC$("C'" C'0Q'B /$)."C'S - T/'/&#" ' - ['0C' (":&-"*$.  
J:$))'\'*$D'> T/&*$/'&.. ,'C" -0":"CR" -&#&/&):'.  
 
F"+$ 3. P/'T&T&#&?CR" &/%$C'0+R - 3 ( 
5?A$> B$/$*."/').'*$ %/'?&- ' %/'?&T&#&?CRB &/%$C'0+&-.  
5)&?"CC&).' )./&"C'> *:".*' %/'?$ T& )/$-C"C'@ ) *:".*$+' ['-&.CRB ' /$)."C'S.  
O$0C&-'#C&).' ' &)&?"CC&).' )./&"C'> %/'?CRB .$::&+&-. ,T&)&?R /$0+C&["C'> %/'?&-. V'0C"CCR" D'*:R %/'?&-. !'.$C'" %/'?& -.  
 
F"+$ 4. 8$).&>A'" %/'?R Ð 5 ( 
,/$-C'.":;C$> B$/$*."/').'*$ &.#":&- C$).&>A'B %/'?&-.  
5.#": X'./'#'&+'D".R. 5.#": I'%&+'D".R.  
5.#": =)*&+'D".R. U&/+R T:&#&-RB .":. O$0C&&?/$0'" $)*&+'D".&-. V'0C"CCRS D'*: $)*&+'D".&-. 5?/$0&-$C'" )2+*'.  
5.#": N$0'#'&+ 'D".R. 5?/$0&-$C'" ?$0'#''. U&/+R T:&#&-RB .": ?$0'#'&+'D".&-. V'0C"CCRS D'*: ?$0'#'&+'D".&-. ,^"#&?CR" ' 

>#&-'.R" %/'?R.  
=C$+&/\CR" %/'?R. K$[C"SQ'" T/"#).$-'.":' $C$+&/\CRB %/'?&- - -/"#'.":' )":;)*&B&0>S).-"CCRB *2:;.2/.  
 
5?/$0&-$.":;CRS -&)*/")CRS -R"0 # - 7"C'C%/$#)*2@ &?:$).; C$ ."+2: /$0C&&?/$0'" %/'?&- - :")$B .$`[C&S 0&CR. KR"0# T/&B&#'. - 

&*/").C&).>B [":"0C& #&/&[C&S ).$CD'' 5/"B&-&.  
I$ -/"+> -R"0#$ 2($A'")> 0C$*&+>.)> ) /$0C&&?/$0'"+ T/"#).$-'.":"S D$/).-$ %/'?&-, T/&'0/$).$@A'B - :"C'C%/$#)*&S & ?:$).',  

+").$+' &?'.$C'> ' T/'0C$*$+' &T/"#":"C'> &/%$C'0+&-.  
F"+$ 5. 7'Q$SC'*' Ð 4 ( 
5?A$> B$/$*."/').'*$, /$0C&&?/$0'" ' 0C$("C'" :'Q$SC'*&- - T/'/&#" ' ['0C' (":&-"*$.  
U&/+R .$::&+&- ():&"-'A) :'Q$SC'*&-. O$0+C&["C'".  
5)&?"CC&).' 0&C$:;C&%& /$)T/"#":"C'> :'Q$SC'*&- C$ 0"+C&+ Q$/".  
 
F"+$ 6. K-"#"C'"  - /$0C&&?/$0'" -R)Q'B /$)."C'S - 2 ( 
V'-R" &/%$C'0+R 'B +C&%&&?/$0'" ' *:$))'\'*$D'>. W$/).-& /$)."C'>. 9").& /$)."C'S )/"#' ['-RB &/%$C'0+&-. KR)Q'" /$)."C'>. 

!/&')B&[#"C'" -R)Q'B /$)."C'S. KRB&# /$)."C'S C$  )2Q2. O'C'&\'.R. ,')."+$.'*$ -R)Q'B /$)."C'S. U':&%"C".'(")*&" #/"-& -R)Q'B 
/$)."C'S.  
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F"+$ 7. ,T&/&-R" -R)Q'" /$)."C'> - 4 (  
5.#": 9&B&&?/$0CR" ':' 9B'. 5.#": !$T&/&.C'*&-'#CR" ':' T$T&/&.C'*'. 5.#": X-&A"-'#CR" ':' B-&A'. 5.#": !:$2C&-'#CR" 

':' T:$2CR . 5.:'('.":;CR" &)&?"CC&).' )./&"C'> ' ['0C', +C&%&&?/$0'", T/&')B&[#"C'" ' /$)T/&)./$C"C'", )/"#$ &?'.$C'>, /&:; - 
T/'/&#" ' ['0C' (":&-"*$, &B/$C$. !&>-:"C'" )"+"CCRB /$)."C'S. ,"+"CCR" T$T&/&.C'*'.  

5?/$0&-$.":;CRS -&)*/")CRS -R"0# - 7"C'C%/$#)*2@ &?:$).; C$ ."+2: 7"C'C%/$#)*2@ &?:$).; C$ ."+2: +B' ' T$T&/&.C'*' B-&SCRB ' 
:').-"CCRB :")&-.  KR"0# T/&B&#'. - &*/").C&).>B /. O&A'C*', T&)":&* O&A'C&.  

I$ -/"+> -R"0#$ 2($A'")> 0C$*&+>.)> ) /$0C&&?/$0'"+ T/"#).$-'.":"S &.#":&-, T/&'0/$).$@A'B - :"C'C%/$#)*&S &?:$).'. 
KRT&:C>@. T/$*.'(")*2@ /$?&.2 T& &T/"#":"C'@ /$)."C'S ' 0$*:$#*" %"/?$/'>. Y*)*2/)'> T/&B&#'. T& /$0C&&?/$0CR+ :$C#Q$\.$+, #: > 
0C$*&+).-$ ) /$0:'(CR+' -'#$+'.  

 
F"+$ 8. ,"+"CCR" /$)."C'> ' &)&?"CC&).' 'B )./&"C'> ' -"%".$.'-C&%& /$0+C&["C'> - 6 ( 
J:".*' ' .*$C' -R)Q'B /$)."C'S. K"%".$.'-CR" &/%$CR. !&?"% -R)Q"%& /$)."C'>, "%& -'#&'0+"C"C'>. J:$))'\'*$D'> ['0C"CCRB 

\&/+ /$)."C'S. O&). T&?"%&-. ,."?":;: )./&"C'", -'#&'0+"C"C'>, \2C*D''. 7').: )./&"C'", -'#&'0+"C"C'> , \2C*D''. J&/"C;. 
K'#&'0+"C"C'" * &/C"S, .'TR *&/C"-RB )')."+. K"%".$.'-C&" /$0+C&["C'" -R)Q'B /$)."C'S. K"%".$.'-C&" /$0+C&["C'" /$)."C'S - 
')*2)).-"CCRB 2):&-'>B  

 
F"+$ 9. P"C"/$.'-CR" &/%$CR /$)."C'S. !&:&-&" /$0+C&["C'". 6 (  
,./&"C'" D-".*$ -R)Q'B /$)."C'S. U&/+2:$ D-".*$. 5#C&T&:R" ' /$0#":;C&T&:R" D-".*'. !&:&-&" /$0+C&["C'" -R)Q'B /$)."C'S. 

5#C&#&+CR" ' #-2#&+CR" /$)."C'>. ,&D-".'>: 0C$("C'"  ' .'TR )&D-".'S. 5TR:"C'" /$)."C'S. !&C>.'" & %'?/'#'0$D''. 5T:&#&.-&/"C '". 
5?/$0&-$C'" ' )./&"C'" )"+>C ' T:&#&-. J:$))'\'*$D'> T:&#&-. ,T&)&? R /$)T/&)./$C"C'> )"+>C ' T:&#&-. !/&/$).$C'" )"+>C. O&). ' 
/$0-'.'" /$)."C'S.  

 
F"+$ 10. 5)C&-R \'0'&:&%'' -R)Q'B /$)."C'S - 4 ( 
U&.&)'C."0. 3RB$C'". 9'C"/$:;C&" T'.$C'". 3-'["C'" -&#R - /$)."C'' ' ')T$/"C'". 7').&T$#. !"/"#-'["C'" &/%$C'(")*'B -"A").-. 

6#&?/"C'>. P&/+&CR /$)."C'S. O$)."C'> ' ?'&)\"/$. J/2%&-&/&. 2%:"/&#$.  
!/$*.'(")*&" 0$C>.'" Ç!"/"#-'["C'" -"A").- T& T&?"%2 /$)."C'>È.  
 
F"+$ 11. P&:&)"+"CCR" /$)."C'>. K&0C'*C&-"C'" D-".*&-RB /$)."C'S Ð 6 (  
P&:&)"+"CCR" /$)."C'>. 5?A$> B$/$*."/').'*$. !/&' )B&[#"C'" )"+>0$($.*$. P&:&)"+"CCR" - )&).$-" )&-/"+"CCRB /$).'.":;CRB 

)&&?A").-. !/$*.'(")*'" 0$C>.'>: Ç,./&"C'" )./&?':$È, ÇO$0C&&?/$0'" %&:&)"+"CCRB /$)."C'SÈ. !&C>.'" & \&))':'0$D''. J$+"CCRS 
2%&:;, C"\.;, %&/@('" ):$CDR. 9".&#R #$.'/&-*' ')*&T$"+RB &) .$.*&-. !/&')B&[#"C'" D-".*&-RB /$)."C'S. !/&')B&[#"C'" D-".*$.  

Y*)*2/)'> - N&.$C'(")*'S )$# !"./$ K":'*&%& C$ D'*: Ç%&:&)"+>CCR" /$)."C'> ?&.$C'(")*&%& )$#$È. Y*)*2/)&-&# )$#$ 0C$*&+'. 
2($A'B)> ) />#&+ T/"#).$-'.":"S &.#":$, /$))*$0R-$". &? &)&?"CC&).>B )./&"C'> #$CCRB /$)."C'S. K *&CD" ]*)*2/)'' T"#$%&%&+ Q*&:R 
2)./$'-$".)> #'\\"/"CD'/&-$CCRS 0$(". T& :"*D'&CC&+2 ' ]*)*2/)'&CC&+2 +$."/'$:2.  

 
F"+$ 12. !&*/R.&)"+"CCR" /$)."C'>. 4$).; 1. 5#C&#&:;CR" /$)."C'> - 6 (  
X$/$*."/').'*$ ' /$0#":"C'" D-".*&-RB /$). "C'S C$ *:$))R. !/&')B&[#"C'" ' /$0C&&?/$0'" &#C&#&:;CRB. 5?A$> B$/$*."/').'*$ 

&#C&#&:;CRB. ,"+"S).-$ 4$).2B&-R", 7':"SCR" ' 5/B'#CR". ,"+"S).-$ I:$*&-R" ' 5)&*&-R". ,"+"S).-$ =/&'#CR", O>)*&-R" ' !$:;+R.  
K$[C"SQ'" &#C&#&:;CR" )":;)*&B&0>S).-"CCR" /$)."C'> . 
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F"+$ 13. !&*/R.&)"+"CCR" /$)."C'>. 4$).; 2. 3-2#&:;CR" /$)."C'> - 8 (  
5?A$> B$/$*."/').'*$ #-2#&:;CRB /$)."C'S. !&#*:$))R #-2#&:;CRB. ,"+"S).-$ 9$%C&:'"-R" ' 8'+\"SCR". ,"+"S).-$ 7@.'*&-R" ' 

P-&0#'(CR". ,"+"S).-$ J/").&D-".CR" ' O&0&D-".CR". ,"+"S).-$ N"/"0&-R" ' N&?&-R". ,"+"S).-$ I&C.'(CR", !$):"C&-R" ' P2?&D-".CR". 
,"+"S).-& ,:&[C&D-".CR" (=)./&-R"). 5T/"#":"C'" %"/?$/'>. K$[C"SQ'" #-2#&:;CR" )":;)*&B&0>S).-"CCR" /$)."C'>.  

Y*)*2/)'> - N&.$C'(")*'S )$# !"./$ K":'*&%& C$ D'*: ÇT&*/R.&)"+>CCR" /$)."C'>  ?&.$C'(")*&%& )$#$È. Y*)*2/)&-&# )$#$ 0C$*&+'. 
2($A'B)> ) />#&+ T/"#).$-'.":"S &.#":$, /$))*$0R-$". &? &)&?"CC&).>B )./&"C'> #$CCRB /$)."C'S. I$C>.'" T/&-&#'.)> *$* C$ ."// '.&/'' 
)$#$, .$* ' - &/$C["/">B. K *&CD" ]*)*2/)'' T"#$%&%&+ Q*&:R 2)./$'-$".)> #'\ \"/"CD'/&-$CCRS 0$(". T& :"*D'&CC&+2 ' ]*)*2/)'&CC&+2 
+$."/'$:2.  

 
F"+$ 14. 5)C&-R ]*&:&%'' -R)Q'B /$)."C'S - 4 (  
5?^"*.R '02("C'> ]*&:&%''. V'0C"CCR" )./$."%'' /$)."C'S. 3&+'C'/&-$C'" ' )&#&+'C'/&-$C'". 5)C&-CR" ]*&:&%'(")*'" \$*.&/R, 

#"S).-2@A'" C$ /$). "C'>. ,-"., T&(-$, -:$[C&).;, ."+T"/$.2/CR" 2):&-'>, *:'+$.. Y*&:&%'(")*'" Q*$:R.  
 
F"+$ 15: 5)C&-R %"&?&.$C'*' ' %"&%/$\'' -R)Q'B /$)."C'S - 3 (  
U:&/$ ' /$).'.":;C&).;. K-"#"C'" - %"&?&.$C'*2. U'.&D"C&0R (/$).'.":;CR" )&&?A").-$). 5)C&-CR" -'#R \'.&D"C&0 &-, 

T/"#).$-:"CCR" - 7"C'C%/$#)*&S &?:$).'. I&C$:;C&).; ' T&>)C&).; /$).'.":;C&%& T&*/&-$. O$).'.":;CR" 0&CR O&))'' ' +'/$. 
!/$*.'(")*&" 0$C>.'": ÇX$/$*."/').'*$ &)C&-CRB /$).'.":;CRB 0&C: .2C#/&-&S, :")C&S, )."TC&S ' T2).RCC&SÈ. =/"$: -'#$. YC#"+'0 +. 
K-"# "C'" -& \:&/').'*2. <).&/'> \&/+'/&-$C'> \:&/R 7"C'C%/$#)*&S &?:$).'.  

5?/$0&-$.":;CRS -&)*/")CRS -R"0# - 7"C'C%/$#)*2@ &?:$).; C$ ."+2: 0$*&C&+"/C&).' /$)T/"#":"C'> /$).'.":;C&%& T&*/&-$ C$ 
."//'.&/'' 7"C'C%/$#)*&S &?:$).'.  

 
I$(".  T& *2/)2 - 2 ($)$ 
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F

 

1 K-"#"C'" - ?&.$C'*2  2 2 0   
2 K-"#"C'" - $:;%&:&%'@  6 4 2   
3 P/'T&T&#&?CR" &/%$C'0+R  2 2     
4 8$).&>A'" %/'?R  6 4 2   
5 7'Q$SC'*'  4 2 2   
6 K-"#"C'" - /$0C&&?/$0'" -R)Q'B /$)."C'S  2 2     
7 ,T&/&-R" -R)Q'" /$)."C'>  4 2 2   

8 ,"+"CCR" /$)."C'> ' &)&?"CC&).' 'B )./&"C'> ' -"%".$.'-C&%& 
/$0+C&["C'>  

6 
4 2   

9 
P"C"/$.'-CR" &/%$CR /$)."C'S. !&:&-&" /$0+C&["C'"  

6 
4 2   

10 5)C&-R \'0'&:&%'' -R)Q'B /$)."C'S  2 2     
11 P&:&)"+"CCR" /$)."C'>. K&0C'*C&-"C'" D-".*&-RB /$)."C'S  6 4 2   

12 
!&*/R.&)"+"CCR" /$)."C'>. 4$).; 1. 5#C&#&:;CR" /$)."C'>  

6 
4 2   

13 !&*/R.&)"+"CCR" /$)."C'>. 4$).; 2. 3-2#&:;CR" /$)."C'>  8 4 4   
14 5)C&-R ]*&:&%'' -R)Q'B /$)."C'S  6 4 2   
15 5)C&-R %"&?&.$C'*' ' %"&%/$\'' -R)Q'B /$)."C'S  2 2     
16 I$(".  4   4   

  <.&%& 72 46 26   
C&5*&#R M +"0'$/ 5& M/*#/:  
1. !/'-"#'." B$/$*."/').'*2 D$/).- ['-&S T/'/&#R.  
2. 8'0Q'" /$)."C'>, &)&?"CC&).' )./&"C'>, 'B /&:; - T/'/&#".  
3. J:$))'\'*$D'> T/&*$/'&.. ,'C" -0":"CR" -&#&/&):'.  
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4. 5?A$> B$/$*."/').'*$ %/'?&- ' %/'?&T&#&?CRB &/%$C'0+&-. 
5. ,/$-C'.":;C$> B$/$*."/').'*$ &.#":&- C$).&>A'B %/'?&-. 5.#": X'./'#'&+'D".R. 5.#": I'%&+'D".R.  
6.5?A$> B$/$*."/').'*$, \&/+R .$::&+&- ():&" -'A) :'Q$SC'*&-. O$0+C&["C'" :'Q$SC'*&-.  
7.5.#": 9&B&&?/$0CR" ':' 9B'.  
8.5.#": !$T&/&.C'*&-'#CR" ':' T$T&/&.C'*'.  
9. 5.#": X-&A"-'#CR" ':' B-&A'.  
10. J:".*' ' .*$C' -R)Q'B /$)."C'S. K"%".$.'-CR" &/%$CR. !&?"% -R)Q"%& /$)."C'>, "%& -'#&'0+"C"C'>. J:$))'\'*$D'> [ '0C"CCRB 

\&/+ /$)."C'S.  
11. P&:&)"+"CCR" /$)."C'>. 5?A$> B$/$*."/').'*$.  
12. X$/$*."/').'*$ ' /$0#":"C'" D-".*&-RB /$)."C'S C$ *:$))R.  
 
E'$&230'#M&' &('#5'0'%3' 2&5&-%3$'-.%&S &(*"+&,"$'-.%&S 5*&4*"LLR:  
5?/$0&-$.":;CRS -&)*/")CRS -R"0# - 7"C'C%/$#)*2@ &?:$).;.  
F"+$: /$0C&&?/$0'" %/'?&- - :")$B .$`[C&S 0&CR. 
KR"0#R 
I$ -/"+> -R"0#$ 2($A'")> 0C$*&+>.)> ) /$0C&&?/$0'"+ T/"#).$-'.":"S D$/).-$ %/'?&-, T/&'0/$).$@A'B - :"C'C%/$#)*&S &?:$).', 

+").$+' &?'.$C'> ' T/'0C$*$+' &T/"#":"C'> &/%$C'0+&-.  
5?/$0&-$.":;CRS  -&)*/")CRS -R"0# - 7"C'C%/$#)*2@ &?:$).;  
F"+$: +B' ' T$T&/&.C'*' B-&SCRB ' :').-"CCRB :")&-.   
KR"0# T/&B&#'. - &*/").C&).>B /. O&A'C*', T&)":&* O&A'C&.  
I$ -/"+> -R"0#$ 2($A'")> 0C$*&+>.)> ) /$0C&&?/$0'"+ T/"#).$-'.":"S &.#":&-, T/&'0/$).$@A'B - :"C'C%/ $#)*&S &?:$).'. 

KRT&:C>@. T/$*.'(")*2@ /$?&.2 T& &T/"#":"C'@ /$)."C'S ' 0$*:$#*" %"/?$/'>. Y*)*2/)'> T/&B&#'. T& /$0C&&?/$0CR+ :$C#Q$\.$+, #: > 
0C$*&+).-$ ) /$0:'(CR+' -'#$+'.  

Y*)*2/)'> - N&.$C'(")*'S )$# !"./$ K":'*&%& C$ D'*: Ç%&:&)"+"CCR" /$)."C'> ?&.$C' (")*&%& )$#$È. 
Y*)*2/)&-&# )$#$ 0C$*&+'. 2($A'B)> ) />#&+ T/"#).$-'.":"S &.#":$, /$))*$0R-$". &? &)&?"CC&).>B )./&"C'> #$CCRB /$)."C'S. K 

*&CD" ]*)*2/)'' T"#$%&%&+ Q*&:R 2)./$'-$".)> #'\\"/"CD'/&-$CCRS 0$(". T& :"*D'&CC&+2 ' ]*)*2/)'&CC&+2 +$."/'$:2.  
 
Y*) *2/)'> - N&.$C'(")*'S )$# !"./$ K":'*&%& C$ D'*: ÇT&*/R.&)"+"CCR" /$)."C'> ?&.$C'(")*&%& )$#$È.  
I$C>.'" T/&-&#'.)> *$* C$ ."//'.&/'' )$#$, .$* ' - &/$C["/">B.  
Y*)*2/)&-&# )$#$ 0C$*&+'. 2($A'B)> ) />#&+ T/"#).$-'.":"S &.#":$, /$))*$0R-$". &? &)&?"CC&).>B ) ./&"C'> #$CCRB /$)."C'S. 

I$C>.'" T/&-&#'.)> *$* C$ ."//'.&/'' )$#$, .$* ' - &/$C["/">B. K *&CD" ]*)*2/)'' T"#$%&%&+ Q*&:R 2)./$'-$".)> #'\\"/"CD'/&-$C CRS 
0$(". T& :"*D'&CC&+2 ' ]*)*2/)'&CC&+2 +$."/'$:2.  

5?/$0&-$.":;CRS -&)*/")CRS -R"0# - 7"C'C%/$#)*2@ &?:$).;  
F"+$: 0$*&C&+"/C&).' /$)T/"#":"C'> /$).'.":;C&%& T&*/&-$ C$ ."//'.&/'' 7"C'C%/$#)*&S &?:$).'.   
KR"0# T/&B&#'. - &*/").C&).>B [":"0C&#&/&[C&S ).$CD'' !2#&).;.  
Y*)*2/)'> -*:@($". - )"?> 0C$*&+).-& ) /$).'.":;C&).;@ ' T&(-"CCR+ T&*/&-&+, \&/+'/2@A'+)> *$* C$ .'T'(CRB #:> 

7"C'C%/$#)*&S &?:$).' T&#).':$@A'B T&/&#$B (+&/"CR ' +&/"CCR" )2%:'C*'), .$* ' C$ /"#*'B Ð '0-").C>*&-R" T:'.R. 6($A'")> 20C$@. 
C" .&:;*& & 0$-')'+&).' .'T$ /$).'.":;C&).' &. %&/C&S T&/&#R, C& ' &. &)&?"CC&)."S /":;"\$. 9$/Q/2. T/&B&#'.  ("/"0 )&)C&-RS, ":&-RS, 
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:').-"CCRS :") ' ?&:&.$ C'0&-&%& ' -"/B&-&%& .'T$. 6("C'*' 0$*:$#R-$@. %"/?$/'S )&).&>A'S '0 -R)Q'B /$)."C'S, C$'?&:"" .'T'(C RB 
#:> :")&- ' ?&:&. 7"C'C%/$#)*&S &?:$).'.  
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2("?C'* #:> -20&-. 9.: J&:&), 1994.  
O&#+$C 7.,. N&.$C'*$ ) &)C&-$+' %"&%/$\'' /$)."C'S. 9.: J&:&), 2006.  
_"CC'*&- =.!. K-"#"C'" - %"&?&.$C'*2. 7.: 7P6, 1984.  
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E "$'*3"-.%& -$'W%30'#M&' &#%")'%3' 5*&4*"LLR  :2("?CRS *$?'C". , T$/.R,  ).2:;>,#&)*$,  &?&/2#&-$C'" O=SCJ5, *&+T;@."/ , T/&"*.&/, 
*&+T:"*. +'*/&T/"T$/$.&- ÇN&.$C'*$ 1,2È   
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4.2. ;89:!8> A;:D;8EE8 E:KI7> Ç:F?:CB 9=:;8H?::9;8H=> [=C:<?B]È K7> D;IAAB 7 -1 -9=: %" 2020 -21 D:K  
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A&2L&2/-. \ 2 %"0"-.%&4& /*&,%6   
:#%&,R (3& *"+%&&(*"+36 13,&$%RW (+&&-&436 ('#5&+,&%&0%RW) 

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 
 

A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  ÇI&&:&%'' ?")T&0-&C&(CRB ['-&.CRBÈ >-:>".)> D"C./$:;CR+ Ç0&&:&%'(")*'+È *2/)&+ - )')."+" T/"#:$%$"+&%& 

?'&:&%'(")*&%& #&T&:C'.":;C&%& &?/$0&-$C'>. 8$ #&:@ ?")T&0-&C&(CRB T/'B&#'.)> ?&:"" 95% -)"B -'#&- ['-&.CRB. N:$%&#$/> 
')*:@('.":;C&S +C&%&('):"CC&).' ' /$0C&&?/$0'@ \&/+  ?")T&0-&C&(CR" &)-&':' -)" ?'&.&TR I"+:' ' '%/$@. -$[C"SQ2@ /&:; - 
*/2%&-&/&." -"A").-$ ' ]C"/%''. !/' ')):"#&-$ C'' '+"CC& ?")T&0-&C&(CRB ['-&.CRB ?R:' /$0/$?&.$CR +C&%'" T/"#).$-:"C'> &? 
&)C&-CRB 0$*&C&+"/C&).>B /$0-'.'> ' \2C*D'&C'/&-$C'> &/%$C'0+$ ' ?'&)\"/R. !&#/&?C&", +$*)'+$:;C& #".$:'0'/&-$CC&" '02("C'" 
2($A'+')> ?")T&0-&C&(CRB ['-&.CRB T&0-&:>". 0$:&['.; ?$0 2 &)C&-CRB ?'&:&%'(")*'B T&C>.'S ' )\&/+'/&-$.; &)C&-R ?'&:&%'(")*&%& 
+'/&-&00/"C'>.  
        !&#+&#2:; :#%&,R (3&*"+%&&(*"+36 13,&$%RW (+&&-&436 ('#5&+,&%&0%RW) >-:>".)> T/&#&:["C'" + T/&%/$++R K.K.!$)"(C'*$, 
K.K. 7$.@Q'C$, P.P. _-"D&-$,  )&&.-".).-2@A"S  U"#"/$:;C&+2 %&)2#$/).-"CC&+2 &?/$0&-$.":;C&+2 ).$C#$/.2 &)C&-C&%& &?A"%& 
&?/$0&-$C'> ' &#&?/"CC&S O=5 ' O=8. 8$).&>A$> T/&%/$++$ )&0#$C$ C$ &)C&-$C'' T/'CD'T$ T/""+).-"CC&).'  T/&%/$++ /$0C&%& 2/&-C>, 
):'>C'> )&#"/[$C'> &?/$0&-$.":;CRB T/&%/$++ &)C&-C&%& &?A"%& ' #&T&:C'.":;C&%& &?/$0&-$C'>. J2/) T&)./&"C .$*'+ &?/$0&+, (.& ?R 
T&:2("CCR" /$C"" 0C$C'> 2%:2?:>:'); ' /$)Q'/>:');, T& )/"#).-$+ ?&:;Q&%& *&:'(").-$ T/'+"/&- .$*)&C&- /$0:'(C&%& 2/&-C>, 
]*)*2/)'>+ ' -R"0#$+. K 2("?C& -+".&#'(")*'S *&+T:"*) -B&#>. *$* /"*&+"C#2"+RS 9'C')."/).-&+ &?/$0&-$C'> OU  2("?C'* 7$.@Q'C 
K.K., _$T*'C K.=. ÇN'&:&%'>: V'-&.CR"È, .$* ' $:;."/C$.'-CRS +C&%&2/&-C"-RS 2("?C'* 3&:;C'* K.O., J&0:&- 9.=. ÇI&&:&%'>. 
N")T&0-&C&(CR"È, )&#"/[$A'S /$)Q'/"CCRS *2/) 0&&:&%'' ?")T&0-&C&(CRB #:> %/2TT, 2%:2?:"CC& '02($@A'B ?'&:&%'@, $ .$*[" $.:$)R, 
)T/$-&(C'*' ' ]CD'*:&T"#''.  

W":; *2/)$ Ð T&#/&?C&" 0C$*&+).-& 2($A'B)> ) &)C&-CR+' T/'CD'T$+' )./&"C'> ' ['0C"#">.":;C&).' ?")T&0-&C&(CRB ['-&.CRB ' ) 
?'&:&%'(")*'+ /$0C&&?/$0'"+ ?")T&0-&C&(CRB. K B&#" &?2("C'> 2($A'")> /$))+$./'-$@. &)C&-CR" .'TR &/%$C'0$D'' C'0Q'B 
T/"#).$-'.":"S ['-&.C&%& D$/).-$, '02($@. &)&?"CC&).' 'B &?/$0$ ['0C' ' )T&)&?R /"$:'0$D'' 'B ['0C"CCRB \2C*D'S. 5)&?&" -C'+$ C'" 
2#":"C& '02("C'@ )->0' &/%$C'0$D'' ?")T&0-&C&(CRB ['-&.CRB '  )/"#R 'B &?'.$C'>, &)&?"CC&).>+ T/')T&)&?:"C'> &/%$C'0+&- * 
/$0:'(CR+ -C"QC'+ 2):&-'>+. !/' &)-&"C'' *2/)$ /$))+$./'-$".)> /&:; *&C*/".CRB ?")T&0-&C&(CRB *$* +&#":;CRB &?^"*.&- #:> 
'02("C'> &?A'B ?'&:&%'(")*'B 0$*&C&+"/C&)."S. !&#/&?C& &?)2[#$".)> 0C$("C' " ?")T&0-&C&(CRB ['-&.CRB - \2C*D'&C'/&-$C'' 
?'&)\"/R ' - ['0C' (":&-"*$, ) $*D"C.&+ C$ T/'*:$#C&+ 0C$("C''. 4$).; 0$C>.'S T&)->A"C$ '02("C'@ T$/$0'.&- (":&-"*$ ' ['-&.CR B, 
'+"@A'B ?&:;Q&" +"#'*& --"."/'C$/C&" 0C$("C'".  

,./2*.2/$ *2/)$ ./$#'D'&CC$>: &)C&-CR " %/2TTR &/%$C'0+&- /$))+$./'-$@. - )')."+$.'(")*&+ T&/>#*", &./$[$@A"+ ]-&:@D'@ 
['-&.C&%& +'/$. K D":>B T&-RQ"C'> ]\\"*.'-C&).' &?2("C'> T/"#T&:$%$".)> T/&-"#"C'" T/$*.'(")*'B 0$C>.'S, ]*)*2/)'S C$ T/'/&#2 , $ 
.$*[" T&)"A"C'" I&&:&%'(")*&%& +20"> ' +20"> J $\"#/R 0&&:&%'' ?")T&0-&C&(CRB ,!?P6.  

!/$*.'(")*'" 0$C>.'> T/"#).$-:>@. )&?&S )$+&).&>.":;C2@ /$?&.2 2($A'B)> ) +$."/'$:&+ T&# /2*&-&#).-&+ T/"T&#$-$.":>: ].& 
/$?&.$ ) +'*/&)*&T'(")*'+' T/"T$/$.$+', ) /$0#$.&(CR+ +$."/'$:&+ T& /$0CR+ %/2TT$+ ?")T&0-&C&(CRB  ['-&.CRB, ) +$."/'$:&+, 
)&?/$CCR+ 2($A'+')> )$+&).&>.":;C& C$ ]*)*2/)'>B. O$?&.$ -"#".)> ) ')T&:;0&-$C'"+ &T.'*' (+'*/&)*&T&-, :2T ' ?'C&*2:>/&-). 
6($A'")> /$))+$./'-$@. '02($"+R" &?^"*.R, +$*)'+$:;C& #".$:'0'/&-$C& 0$/')&-R-$@. 'B - $:;?&+, T/' ].&+ &.+" ($> /$0:'(CR" 
&)&?"CC&).' -C"QC"%& ' -C2./"CC"%& )./&"C'> ?")T&0-&C&(CRB ['-&.CRB.  

J&C./&:; *$(").-$ &)-&"C'> +$."/'$:$ T/&'0-&#'.)> - -'#" .").&-, 2).CRB &T/&)&-, *&C./&:;CRB /$?&. T& &*&C($C'' '02("C'> 
*$[#&S ."+R, $ .$*[" - '%/&-&S \&/+" (Q$/$#R, */&)) -&/#R). !& &*&C($C'' *2/)$ 2($A'")> )#$@. ]*0$+"C.  
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F&2'*1"%3' 5*&4*"LLR:  
 
F"+$ 1. K-"#"C'" Ð 2 ( 
V'-&.CR", 'B +").& ' /&:; - T/'/&#".  5)C&-CR" T&C>.'> ]*&:&%'' ' ]-&:@D''  C$ T/'+"/" ['-&.CRB. F$*)&CR, J:$))'\'*$D'> 

['-&.CRB.  
 
F"+$ 2. !/&)."SQ'" - 8 ( 
5?A$> B$/$*."/').'*$ T/&.').&-. 5)&?"CC&).' )./&"C'> *:".*' T/&)."SQ'B *$* ]2*$/'&.'(")*'B &/%$C'0+&-. 5#C&*:".&(CR" ' 

+C&%&*:".&(CR", &#'C&(CR" ' *&:&C'$:;CR" &/%$C'0+R.  
F'T )$/*&+$).'%&\&/R. ,./&"C'" ' &?/$0 ['0C' )$/*&#&-RB C$ T/'+"/" $+"?R !/&."> ()/" #$ &?'.$C'>, )./&"C'" *:".*', $+"?&'#C&" 

#-'["C'", T'.$C'", #RB$C'", -R#":"C'", &)+&/"%2:>D'> ' /$0+C&["C'"). <CD').'/&-$C'".  
U&/$+"C'\"/R ' /$#'&:>/''.  
V%2.'*&C&)DR. ,./&"C'", &?/$0 ['0C' ' &)&?"CC&).' &?+"C$ -"A").- 2 [%2.'*&C&)D"- C$ T/'+"/" ]-%:"CR 0 ":"C&S ' ?&#&. 

=-.&./&\R, %"."/&./&\R ' +'*)&./&\R )/"#' [%2.'*&C&)D"-.  
F'T 'C\20&/''. ,./&"C'" ' &?/$0 ['0C' 'C\20&/'S C$ T/'+"/" 'C\20&/'' -.2\":;*' ()/"#$ &?'.$C'> ' &)&?"CC&).' )./&"C'> *:".*', 

/")C'(C&" #-'["C'", T'.$C'" ' T'A"-&" T&-"#"C'", #RB$C'", - R#":"C'", &)+&/"%2:>D'> ' 0$A'.$). U&/+R /$0+C&["C'> 'C\20&/'S, 
*&C^@%$D'> *$* &)&?$> \&/+$ T&:&-&%& T/&D"))$. !/&')B&[#"C'" ' 0C$("C'" 'C\20&/'S. 

O$0C&&?/$0'" T/&)."SQ'B. !$/$0'.'(")*'" ' )'+?'&.'(")*') T/&)."SQ'". 3'0"C."/'SC$> $+"?$ ' :>+?:'> - T$/$0'.R  *'Q"(C'*$ 
(":&-"*$. X$/$*."/').'*$ )./&"C'> ' ['0C"CC&%& D'*:$ -&0?2#'.":> +$:>/'' (.'T )T&/&-'*'), *$* T/'+"/ T/')T&)&?:"C'> * 
-C2./'*:".&(C&+2 T$/$0'.'0+2. 5)C&-CR" T/'CD'TR T/&\':$*.'*' T$/$0'.$/CRB 0$?&:"-$C'S, -R0-$CCRB T/&)."SQ'+'. <C\20&/'' '0 
/2?D$ [-$(CRB ' #'C&\:$%"::>.R *&/$::&- - T/'+"/R )'+?'&.'(")*'B &/%$C'0+&-.  

,&-/"+"CCR" T&#B&#R * *:$))'\'*$D'' T/&)."SQ'B. W$/).-& T/&)."SQ'". ,:'0"-'*', -&#&/&):' ' "C'0Q'" %/'?R" *$* 
T/"#).$-'.":' D$/).-$ T/&)."SQ'B.  

!/$*.'(")*&" 0$C>.'" Ç!/&.').RÈ.  
 
F"+$ 3. F'T %2?*' - 4 (  
5?A$> B$/$*."/').'*$ +C&%&*:".&(CRB ['-&.CRB. F"&/'' T/&')B&[#"C'> +C&%&*:".&(CRB ['-&.CRB.  
5?A$> B$/$*."/').'*$ %2?&*; 'B &.:'('" &. T/&)."SQ'B, %/'?&- ' /$)."C'S.  
,./&"C'" ' &?/$0 ['0C' %2?&*. !&C>.'" .*$C'. O$0+C&["C'" ' /$0-'.'" %2 ?&*.  
P2?*' - ].& T/'+'.'-CR" ['-&.CR" ':' *&:&C'' T/&)."SQ'B?  
J:$))'\'*$D'> ' /$0C&&?/$0'" %2?&*.  
!/$*.'(")*&" 0$C>.'" ÇP2?*'È.  
 
F"+$ 4. F'T *'Q"(C&T&:&).CR" - 4 (  
5?A$> B$/$*."/').'*$ *'Q"(C&T&:&).CRB. !/')T&)&?'.":;C&" 0C$("C'" :2("-&S )'++"./''. J:$)) '\'*$D'> *'Q"(C&T&:&).CRB.  
,./&"C'" ' &?/$0 ['0C' %'#/R ()/"#$ &?'.$C'>, )./&"C'" ' *:".&(CRS )&).$- .":$, #-'["C'", T'.$C'", T&:&).C&" ' -C2./'*:".&(C& " 

T'A"-$/"C'", T'A"-&" T&-"#"C'", #RB$C'", -R#":"C'", T&:&-&" ' ?")T&:&" /$0+C&["C'", /"%"C"/$D'>).  
,./ &"C'" ' ['0C"CCRS D'*: +&/)*'B %'#/&'#&-. ,D'\&'#CR" +"#20R ' *&/$::R. J&/$::&-R" /'\R.  
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Y+?/'&C$:;C&" /$0-'.'" *'Q"(C&T&:&).CRB. !&C>.'" 0$/&#RQ"-RB :').*&-. Y*.&#"/+$ ' ]C.&#"/+$.  
P/"?C"-'*', *$* T/'+"/ -R)&*&S )T"D'$:'0$D'' *&:&C'$:;CRB &/%$C'0+&-.  
!/$ *.'(")*&" 0$C>.'" ÇJ'Q"(C&T&:&).CR"È.  
F"+$ 5. F'T T:&)*'" ("/-' - 4 ( 
5?A$> B$/$*."/').'*$ T:&)*'B ("/-"S. J:$))'\'*$D'> T:&)*'B ("/-"S.  
5)&?"CC&).' /$0-'.'> T:&)*'B ("/-"S. 9"0&#"/+$.  
O")C'(CR" ("/-', 'B )./&"C'". !/"#).$-'.":' /")C'(CRB ("/-"S. ,./&"C'"  ' &?/$0 ['0C' +&:&(C& -?":&S T:$C$/'' ()/"#$ &?'.$C'>, 

\&/+$ ' )'++"./'> .":$, )./&"C'" T&*/&-&- ' +2)*2:$.2/R, )T&)&?R #-'["C'>, )./&"C'" T'A"-$/'.":;C&S )')."+R, &)&?"CC&).' 
T'A"-$/"C'>, T$/"CB'+$, -R#":"C'" ' &)+&/"%2:>D'>, #RB$C'" ' &?+"C -"A").-, C"/- C$> )')."+$, &/%$CR (2-).-, T&-"#"C'", )./&"C'" 
T&:&-&S )')."+R ' /$0+C&["C'").  

7"C.&(CR" ("/-' ' )&)$:;A'*'. ,./&"C'" ' ['0C"CCR" D'*:R :"C.&(CRB ("/-"S ' )&)$:;A'*&- - /"02:;.$. T/')T&)&?:"C'> * 
T$/$0'.'0+2. 7"C."DR ' )&)$:;A'*' &T$)CR" #:> (":&-"*$.  

!/ $*.'(")*&" 0$C>.'" Ç!:&)*'" ("/-'È.  
 
F"+$ 6. F'T T"/-'(C&T&:&).CR"(*/2%:R") ("/-' - 2 ( 
5?A$> B$/$*."/').'*$ T"/-'(C&T&:&).CRB(*/2%:RB) ("/-"S.  
5)&?"CC&).' )./&"C'> ' &?/$0$ ['0C' )-&?&#C&['-2A'B */2%:RB ("/-"S. J2.'*2:$. !"/-'(C$> T&:&).; .":$ ' "" \2C*D ''.  
!$/$0'.'(")*'" C"+$.&#R T$.&%"CCR" #:> (":&-"*$ ($)*$/'#$, &)./'D$, -:$)&%:$-, ./'B'C"::$), 'B ?'&:&%'> ' T/&\':$*.'*$ 

0$/$["C'>.  
!/&')B&[#"C'" */2%:RB ("/-"S.  
!/$*.'(")*&" 0$C>.'" Ç!"/-'(C&T&:&).CR" ("/-'È.  
 
F"+$ 7. F'T *&:;($.R" ("/-' - 4 ( 
5?A$> B$/$*."/').'*$ ' *:$))'\'*$D'> *&:;($.RB ("/-"S. K.&/'(C$> T&:&).; .":$.  
,./&"C'" ' &?/$0 ['0C' +C&%&A".'C*&-RB *&:;($.RB ("/-"S C$ T/'+"/" C"/"')$ ()/"#$ &?'.$C'>, &)&?"CC&).' -C"QC"%& )./&"C'>, 

(:"C').&).;, T$/$T&#'', )./&"C'" T&*/&-&- ' +2)*2:$.2/R, )T&) &?R #-'["C'>, )./&"C'" T'A"-$/'.":;C&S )')."+R, &)&?"CC&).' 
T'A"-$/"C'>, -.&/'(C$> T&:&).; .":$, */&-"C&)C$> )')."+$, -R#":"C'" ' &)+&/"%2:>D'>, #RB$C'" ' &?+"C -"A").-, C"/-C$> )')."+$ , 
&/%$CR (2-).-, T&-"#"C'", )./&"C'" T&:&-&S )')."+R ' /$0+C&["C'").  

9 $:&A".'C*&-R" ("/-' C$ T/'+"/" #&[#"-&%& ("/->. ,./&"C'" ' &?/$0 ['0C' #&[#"-&%& ("/->. !'>-*', 'B )./&"C'", &?/$0 ['0C', 
/$0C&&?/$0'" ' 0C$("C'" #:> (":&-"*$.  

!/&')B&[#"C'" *&:;($.RB ("/-"S.  
!/$*.'(")*&" 0$C>.'" ÇJ&:;($.R" ("/-'È.  
F"+$ 8. F'T 9&::@)*' - 6 ( 
5?A$> B$/$*."/').'*$ ' *:$))'\'*$D'> +&::@)*&-.  
,./&"C'" ' &?/$0 ['0C' ?/@B&C&%'B +&::@)*&- ()./&"C'" /$*&-'CR ' T&*/&-&-, +$C.'SC$> T&:&).; ' +$C.'SCRS *&+T:"*) &/%$C&-, 

#-'["C'", )./&"C'" T'A"-$/'.":;C&S )')."+R ' )T&)&?R T'.$C'>, /$#2:$, -.&/'(C$>  T&:&).; .":$ ' */&-"C&)C$> )')."+$ +&::@)*&-, 
-R#":"C'" ' #RB$C'", C"/-C$> )')."+$, &/%$CR (2-).- ' T&-"#"C'", /$0+C&["C'"). 5)C&-CR" %/2TTR ?/@B&C&%'B +&::@)*&-. N'&:&%'>  
C"*&.&/RB C$'?&:"" &?R(CRB ?/@B&C&%'B \$2CR 7"C'C%/$#)*&S &?:$).'. 

,./&"C'" ' &?/$0  ['0C' #-2).-&/($.RB +&::@)*&- C$ T/'+"/" ?"002?*'. O$0C&&?/$0'" #-2).-&/($.RB +&::@)*&-.  



31 
 

,./&"C'" ' &?/$0 ['0C' %&:&-&C&%'B +&::@)*&-. O$0C&&?/$0'" %&:&-&C&%'B +&::@)*&-. 
N")T$CD'/CR", T$CD'/CR", :&T$.&C&%'" +&::@)*' ' +&C&T:$*&\&/R - */$.*$> B$/$*."/').' *$. 
O$0-'.'" +&::@)*&-. !/&')B&[#"C'" ' ]-&:@D'> +&::@)*&-.  
!/$*.'(")*&" 0$C>.'" Ç9&::@)*'È.  
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F

 

 1 !/&)."SQ'"  12 6 6   

 2 F'T %2?*'  4 2 2   

 3 F'T  *'Q"(C&T&:&).CR"  10 4 4   

 4 F'T T:&)*'" ("/-'  8 4 4   

 5 F'T T"/-'(C&/&.R" (*/2%:R")("/-'  12 6 6   

 6 F'T *&:;($.R" ("/-'  12 6 6   

 7 F'T +&::@)*'  14 6 6   

 8 <.&%& 68 34 34   
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C&5*&#R M 3$&4&,&L/ YM+"L'%/: 
5?A$> B$/$*."/').'*$ T/&.').&-.  
F'T )$/*&+$).'%&\&/R. ,./&"C'" ' &?/$0 ['0C' )$/*&#&-RB.  
V%2.'*&C&)DR. ,./&"C'", &?/$0 ['0C' ' &)&?"CC&).' &?+"C$ -"A").- 2 [%2.'*&C&)D"-.  
F'T 'C\20&/''. ,./&"C'" ' &?/$0 ['0C' 'C\20&/'S C$ T/'+"/" 'C\20&/'' -.2\":;*'.  
5?A$> B$/$*."/').'*$ +C&%&*:".&(CRB ['-&.CRB.  
F"&/'' T/&')B&[#"C'> +C&%&*:".&(CRB ['-&.CRB.  
5?A$> B$/$*."/').'*$ %2?&*.  
5?A$> B$/$*."/').'*$ *'Q"(C&T&:&).CRB.  
5?A$> B$/$*."/').'*$ T:&)*'B ("/-"S. J:$))'\'*$D'> T:&)*'B ("/-"S.  
5?A$> B$/$*."/').'*$ T"/-'(C&T&:&).CRB(*/2%:RB) ("/-"S.  
9$:&A".'C*&-R" ("/-' C$ T /'+"/" #&[#"-&%& ("/->. ,./&"C'" ' &?/$0 ['0C' #&[#"-&%& ("/->.  
5?A$> B$/$*."/').'*$ ' *:$))'\'*$D'> +&::@)*&-.  
 
E'$&230'#M&' &('#5'0'%3' 2&5&-%3$'-.%&S &(*"+&,"$'-.%&S 5*&4*"LLR:  
 
Y*)*2/)'> C$ *$\"#/2 0&&:&%'' ?")T&0-&C&(CRB ,!?P6.  
F"+$: )./&"C'" +&::@)* &-, *&:;($.RB ' T:&)*'B ("/-"S.  
6($A'")> 0C$*&+>.)> ) *&::"*D'>+' *$\"#/R. Y*)*2/)'@ T/&-&#>. )&./2#C'*' +20"> *$\"#/R, 0C$*&+> 2($A'B)> C" .&:;*& ) 

]*)T&C$.$+', C& ' ) ').&/'"S +20">. 6("C'*' 0C$*&+'.)> ) C$?&/$+' 0$\'*)'/&-$CCRB ['-&.CRB, +&::@)*&- ' %') .&:&%'(")*'+' 
T/"T$/$.$+' *&::"*D'' +20">. !&#/&?C& /$0?'/$@. &)&?"CC&).' )./&"C'> .$*)&C&-, 'B *:$))'\'*$D'&CCR+' T/'0C$*$+' ' &)&?"CC&).> +' 
['0C"CC&%& D'*:$. 

 
Y*)*2/)'> C$ /. 5/"#"[.  
F"+$: 0C$*&+).-& ) ?")T&0-&C&(C&S \$2C&S 7"C'C%/$#)*&S &?:$).'. 
6($A'") > 0C$*&+>.)> ) ['-&.CR+', &?'.$@A'+' - T/")C&-&#CRB /"*$B ' &0"/$B. _*&:;C'*$+' ?"/2.)> ' /$0?'/$@.)> 

%'#/&?'&:&%'(")*'" T/&?R,  *$* - ?R)./&,  .$* ' +"#:"CC& ."*2('B -&#&"+$B, C$ T"/"*$.$B ' +":*&-&#;>B. 6($A'+)> T/"#:$%$".)> 
)$+&).&>.":;C& /$0&?/$.; T/&? R, &T/"#":'.; T&T$-Q'B - C'B ['-&.CRB ' )B"+$.'(")*' 0$/')&-$.; 'B - T&:"-&S ?:&*C&..  

73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  
V'0C; ['-&.CRB / /"#. 7.=.I"C*"-'(. .. 1 -6, - 9., 1969 
3&%":; K.=. I&&:&%'> ?")T&0-&C&(CRB. - 9., 1975.  
I&&:&%'> ?")T&0-&C&(CRB - 2 .&+$B (T&# /"#. K. K").B$S#" ' O. O'%"/$) - 9., 2008 
P/$C&-'( =.<.. F'B&+'/&- <.=., 3&?/&-&:;)*'S =.=. 9$:RS T/$*.'*2+ T& 0&&:&%'' ?")T&0-&C&(CRB. - 9., 2008. 
P/$C&-'( =.<.. F'B&+'/&- <.=., 3&?/&-&:;)*'S =.=. 9$:RS T/$*.'*2+ T& 0&&:&%'' ?")T&0-&C&(CRB. - 9., 2008. 
3&%":; K.=. I&&:&%'> ?")T&0-&C&(CRB. - 9., 1975.  
3&:;C'* K.O., J&0:&- 9.=. =.:$) T& 0&&:&%'', ...5 -8,  - 9, ,!?, 2000.  
3&:;C'* K.O., J&0:&- 9.=. N'&:&%'>: N")T&0-&C&(CR" ['-&.CR". !&)&?'" #:> 2($A'B)>. - 9., !/&)-"A"C'", 2013=::"C O.3. 8$2*$ & 
['0C'. - 9.,1981. 
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3&:;C'* K.O., J&0:&- 9.=. I&&:&%'>. N")T&0-&C&(CR". 7 *:$)). 6("?C'* #:> Q*&: ' *:$))&- ) 2%:2?:"CCR+ '02("C'"+ ?'&:&%''. -9,  
,!?, 2002.  
I&&:&%'> ?")T&0-&C&(CRB - 2 .&+$B (T&# /"#. K. K").B$S#" ' O. O'%"/$) - 9., 2008 
J&(".&-$ 8.<. 5C' # &:[CR ['.;. 9&::@)*', *&:;($.R" ("/-' - 9. K5 "=%/&T/&+'0#$.", 1988  
7$.@Q'C K. K., _$T*'C K. =. ÇN'&:&%'>. V'-&.CR"È. 7 *:$)). 6("?C'* #:> 7 *:$))$ &?A"&?/$0&-$.":;CRB 2("?CRB 0$-"#"C'S. <0#. 8 -", 
)."/"&.'T. - 9., Ç3/&\$È, 2007. 
7`0"/ I. Y*0&.'(")*'" C$)"* &+R"- 9., =*-$/'2+, 2001  
72*'C&-'( U. J. U$2C$ ,,,/. V").*&*/R:R", V2*' -0"/C&-*' - 9., <0#$.":;).-& $*$#"+'' C$2* ,,,O, 1957  
9"#C'*&- N.9. N'&:&%'> - \&/+R ' 2/&-C' ['0C'. - 9., 2006. 
O2*&-&#).-& T& ]C.&+&:&%'(")*&S T/$*.'*" (T&# /"#. T/&\. K.!.FRA"C*&), - 7., '0# --& 7P6, 1983. 
,.'$/&?&%$.&- E. <. O$*', +&::@)*'. 7. 7"C'B#$. 1988  
U$?/ V.=. <C).'C*. ' C/$-R C$)"*&+RB.  - 9., 1993.  
U$/? !. 8$)"*&+R" (T&# /"#. T/&\. P.=. 9$0&B'C$ -!&/QC>*&-$), - 9., 1976. 
_$/&-$ <.X., 9&)$:&- =.=. I&&:&%'>. !/$*.'*2+ #:> 7 -%& *:$))$. - 9., 2004. 
Y/B$/# V.!., ,"["C V. !:$C*.&C, 7., 1984.  

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
2("?CRS *$?'C". , T$/.R,  ).2:;>,#&)*$, &?&/2#&-$C'" O=SCJ5, *&+T;@."/, T/&"*.&/  

J&+T:"*. +'*/&T/"T$/$.&- "I&&:&%'>", $/.. 5792  
+'*/&)*&T "K":-' 8$.2/$:')."  
9' */&)*&TR 9'*/&+"#, N'&:$+   
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4.3. ;89:!8> A;:D;8EE8  E:KI7> Ç<@:;=> = A;8G<=G8 ?8I!?:D: =FF7@K:C8?=>È ?8 2020 -21 D:K  K7> 
D;IAAB 7 -1-9=:  
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A&2L&2/-. \ 3 %"0"-.%&4& /*&,%6   

Ç<'&*36 3 5*"M$3M" %"/0%&4& 3##-'2&,"%36È 
1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 

A&6#%3$'-.%"6 +"53#M": 
!/&%/$++ $ )T&)&?).-2". /"Q"C'@ 0$#$(, )->0$CCRB ) &T.'+'0$D'"S -0$'+&#"S).-'> (":&-"(")*&%& &?A").-$ ' &*/2[$@A"S )/"#R, 

*&.&/$> )./&'.)> C$ T&:2("C''  #&).&-"/C&S 'C\&/+$D'' & )&).$-" &?^"*.&- &*/2[$@A"S )/"#R, T&:2($"+&S - /"02:;.$ ." 
]*)T"/'+"C.$:;C&S /$?&.R  )  ?'&:&%'(")*'+' &?^"*.$+'.  

 
F&2'*1"%3' 5*&4*"LLR:  
9".& #'*$ T&).$C&-*' ]*)T"/'+"C.$ Ð 3 (  
K-"#"C'" N'&:&%'(")*'S ]*)T"/'+"C.. 9".&#'*$ T&).$C&-*' ?&.$C'(")*'B  ]*)T"/'+"C.&-  
 
F"+$ 1. 9 'C"/$:;C&" T'.$C'" /$)."C'S Ð 9 (  
9'C"/$:; C&" T'.$C'" /$)."C'S. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.&-. <02("C'" &)&?"CC&)."S +'C"/$:;C&" T'.$C'" /$)."C'S T/' 

").").-"CC&+ &)-"A"C'' =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- Ç5)&?"CC&).' +'C"/$:;C&%&  T'.$C'>  /$)."C'S, - /$0CRB 2):&-'>B 
&)-"A"C'>È J:".&(C&"  )./&"C'" /$).'.":;C&%& &/%$C'0+$. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.$. <02("C'" T&).2T:"C'> -"A").- - 
/$).'.":;C2@ *:".*2. K&#$ ' /$).-&/"CCR" - C"S -"A").-$È <02("C'" ÇI$-')'+&).'  T&).2T:"C'> -&#R ' /$).-&/"CCRB - C"S -"A").-  &. 
)&#"/['+&%& *:".*' ' )- &S).- &?&:&(*'È <02("C'" T&).2T:"C'> /$).-&/"CCRB - -&#" -"A").- - *:".*2 '0 T&(-R ' -&0#2B$È.  

 
F"+$ 2. J&/"C; Ð 4 (  
J&/"C;. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.&- <02("C'" T/&D"))$ /&).$ *&/C>. K:'>C'" +"B$C'(")*'B T&-/"[#"C'S C$ /&). *&/C>. 

<02("C'" T/&D" ))$ /&).$ *&/C>. K:'>C'" ."+T"/$.2/R C$ /&). *&/C>. <02("C'" T/&D"))$ *&/C"-&%& #$-:"C'>. <02("C'" T/&D"))$ 
T&%:&A"C'> -&#R *&/C"+ ' T"/"#-'["C'" "" - )."?":; T/' /$0:'(CRB 2):&-'>B. =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- T& ."+" !&).2T:"C '"  
/$).-&/"CCRB - -&#"  -"A").- - *:".*2 '0 T&(-R ,-&0#2B$È !/&D")) +'C"/$:;C&%&  T'.$C'> /$)."C'S KR/$A'-$C'" /$)."C'S C$ /$).-&/" 
+'C"/$:;CRB -"A").-. =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- T& ."+" Ç!/&D"))  +'C"/$:;C&%& T'.$C'> /$)."C'SÈ.  

 
F"+$ 3. 3RB$C'" /$)."C'S - 3 (  
<02("C'" #R B$C'> *&/C"S <02("C'" 0$-')'+&).' #RB$C'> *&/C"S &. ."+T"/$.2/R. =C$:'0 /"02:;.$.&-  ]*)T"/'+"C.&- T& ."+" 

Ç3RB$C'" *&/C"SÈ. 
F"+$ 4. !&?"% - 5 (  
!&?"%. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.$. <02("C'" /&).$ T&?"%$ K:'>C'" $?'&.'(")*'B \$*.&/&- C$ /&). T&?"%$ . =C$:'0 

/"02:;.$.&- ]*)T"/'+"C.$ T& ."+" ÇO&). T&?"%$È.  
 
F"+$ 5. U&.&)'C."0 - 8(  
U&.&)'C."0 <02("C'" T/&D"))$ \&.&)'C."0$. K:'>C'" $?'&.'(")*'B \$*.&/&- C$  T/&D"))  \&.&)'C."0$ =C$:'0 /"02:;.$.&- 

]*)T"/'+"C.$ T& ."+" ÇU&.&)'C."0È 3RB$C'" /$)."C'S. <02("C'" T/&D"))$ #RB$C'> /$)."C'S.  . =C$:'0 /"02:;.$.&- ]*)T"/'+"C.$ T&  ."+" 
ÇO&). T&?"%$È U&.&)'C."0 <02("C'" T/&D"))$ \&.&)'C."0$. K:'>C'" $?'&.'(")*'B \$*.&/&- C$  T/& D")) \&.&)'C."0$. =C$:'0 /"02:;.$.&- 
]*)T"/'+"C.$ T& ."+" ÇU&.&)'C."0È.  
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F"+$ 6. 3RB$C'" /$)."C'S - 4 ( 
3RB$C'" /$)."C'S. <02("C'" T/&D"))$ #RB$C'> /$)."C'S <)T$/"C'" -&#R :').;>+'. K:'>C'"  $?'&.'(")*'B \$*.&/&- C$ T/&D")) 

')T$/"C'>.  
 
F"+$ 7. ,"+> Ð 1 (  
,"+>. K:'>C'" $?'&.'(")*'B \$*.&/&- C$ T/&/$).$C'" )"+>C.  
 
F"+$ 8. <)T$/"C'" - 2 (  
=C$:'0 /"02:;.$.&- ]*)T"/'+"C.$ T& ."+$+ Ç3RB$C'". <)T$/"C'". ,"+>È 5?&?A"C'" T& ."+" Ç5)&?"CC&).' T/&D"))&- 

['0C"#">.":;C&).' /$)."C'SÈ. I$(". T& *2/)2.  
  



38 
 

I0'(%& -$'L"$30'# M3S 5-"% 

1  F"+$ ."&/'>  T/$*.'*$  35F  
1 K-"#"C'" N'&:&%'(")*'S ]*)T"/'+"C. .9".&#'*$ T&).$C&-*' 

?&.$C'(")*'B  ]*)T"/'+"C.&-.  
1   

2 9'C"/$:;C&" T'.$C'" /$)."C'S. !&#%&.&-*$ /$)."C'S #:> 
]*)T"/'+"C.&-.  

 1  

3 <02("C'" &)&?"CC&)."S +'C"/$:;C&" T'.$C'" /$)."C'S T/' 
").").-"CC&+ &)-"A"C''.  

 1  

4 <02("C'" &)&?"CC&)."S +'C"/$:;C&" T'.$C'" /$)."C'S T/' 
')*2)).-"CC&+ &)-"A"C''.   1  

5 =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- Ç5)&?"CC&).' +'C"/$:;C&%&  
T'.$C'>  /$)."C'S, - /$0CRB 2):&-'>B &)-"A"C'>È  1   

6 J:".&(C&" )./&"C'" /$).'.":;C&%& &/%$C'0+$. !&#%&.&-*$ /$)."C'S 
#:> ]*)T"/'+"C.$.   1  

7 <02("C'" T&).2T:"C'>  -"A").- - /$).'.":;C2@ *:".*2. K&#$ ' 
/$).-&/"CCR" - C"S -"A").-$È  

 1  

8 <02("C'" ÇI$-')'+&).'  T&).2T:"C'>  -&#R ' /$).-&/"CCRB - C"S 
-"A").- &. )&#"/['+&%& *:".*' ' )-&S).- &?&:&(*'È  

 1  

9. <02("C'" T&).2T:"C'> /$).-&/"CCRB - -&#" -"A").- - *:".*2 '0 
T&(-R ,-&0#2B$È 

 1  

10 J&/"C;. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.&-.  1   
11 <02("C'" T/&D"))$ /&).$ *&/C>. K:'>C'" +"B$C'(")*'B 

T&-/"[#"C'S C$ /&). *&/C>.  1   

12. <02("C'" T/&D"))$ /&).$ *&/C>. K:'>C'" ."+T"/$.2/R C$ /&). 
*&/C>. 1   

13 <02("C'" T/&D"))$ *&/C"-&%& #$-:"C'>. 1   
14 <02("C'" T/&D"))$ T&%:&A"C'> -&#R *&/C"+ ' T"/"#-'["C'" "" - 

)."?":; T/' /$0:'(CRB 2):&-'>B.  
 1  

15 =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- T& ."+" !&).2T:"C'"  
/$).-&/"CCRB - -&#" -"A").- - *:".*2 '0 T&(-R ,-&0#2B$È  

 1  

17 !/&D"))  +'C"/$:;C&%& T'.$C'> /$)."C'S.  1   
18 KR/$A'-$C'" /$)."C'S C$ /$).-&/" +'C"/$:;CRB -"A").-.  1   
19 KR/$A'-$C'" /$)."C'S C$ /$).-&/" +'C"/$:;CRB -"A").-.  1   
20 KR/$A'-$C'" /$)."C'S C$ /$).-&/" +'C"/$:;CRB -"A").-.  1   
21 =C$:'0 /"02:;.$.&- ]*)T"/'+"C.&- T& ."+" Ç!/&D"))  +'C"/$:;C&%& 

T'.$C'> /$)."C'SÈ  1   

22 <02("C'" #RB$C'> *&/C"S.. 1   



39 
 

23 <02("C'"  0$-')'+&).' #RB$C'> *&/C"S &. ."+T"/$.2/R.   1  
24 =C$:'0 /"02:;.$.&-  ]*)T"/'+"C.&- T& ."+"  Ç3RB$C'" *&/C"SÈ  1   
25 !&?"%. !&#%&.&-*$ /$)."C'S #:> ]*)T"/'+"C.$.  1   
26. <02("C'" /&).$ T&?"%$ K:'>C'" $?'&.'(")*'B \$*.&/&- C$ /&). 

T&?"%$ .  1  

27 =C$:'0 /"02:;.$.&- ]*)T"/'+"C.$ T& ."+" ÇO&). T&?"%$È  1   
28 U&.&)'C."0  1   
29 <02("C'" T/&D"))$ \&.&)'C."0$.   1  
30 K:'>C'" $?'&.'(")*'B \$*.&/&- C$  T/&D")) \&.&)'C."0$.   2  
31 =C$:'0 /"02:;.$.&- ]*)T"/'+"C.$ T& ."+" ÇU&.&)'C."0È  1   
32 3RB$C'" /$)."C'S. <02("C'" T/&D"))$ #RB$C'> /$)."C'S.  1   
33. <)T$/"C'" -&#R :').;>+'. K:'>C'"  $?'&.'(")*'B \$*.&/&- C$ 

T/&D")) ')T$/"C'>.  
 1  

34 ,"+>.  I$(".  2   
 <.&%& 12 22  

C&5*&#R M +"0'$/ 5& M/*#/: 
Y.$TR ?'&:&%'(")*&%& ]*)T"/'+"C.$  
J&/"C;. ,"+>.  !&?"% .U'0'&:&%'> /$)."C'S: #RB$C'",  \&.&)'C."0,  ')T$/"C'".  
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  
N'&:&%'(")*'S ]*)T"/'+"C. - Q*&:". K.K. N'C$), O.3.9$Q, =.<. 8'*'Q&-, =.K.F"/"+&-, O.=.!"./&)&-$, 8.<. !':"C*& 9.: 

!/&)-"A"C'",1990 %.  
8"?": !. 8$2*$ &? &*/2[$@A"S  )/"#". J$* 2)./&"C +'/. K 2 -B .... 9., 9'/, 1993 %.  
8'#"C J. O$)."C'> ' ['-&.CR". 9., 9'/, 1991 %.  

!&C&+$/"-$    <.8., ,&:&+'C    K.!., J&/C':&-$ 5.=. 5?A$> ]*&:&%'>. O&).&- -C$-3&C2, U"C'*), 2009 %.  
 

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
O"%')./$.&/ #$CCRB PASCO SPARK LXi, $/.. PS-3600-INT 
8$?&/ "Y*&)')."+$" PASCO, $/.. ME -6668 
W'\/&-&S #$.('* '0+"/"C'> *&CD"C./$D'' *'):&/&#$ PASCO, $/.. PS -2126A 
N")T/&-&#C&S D'\/&-&S #$.('* pH PASCO, $/.. PS-3204 
W'\/&-&S #$.('* -:$[C&).' T&(-R PASCO, $/.. PS -2163 
N")T/&-&#C&S D'\/&-&S #$.('* *&:&/'+".//.2/?'#'+"./ PASCO, $/.. PS -3215 
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4.4. ;89:!8> A;:D;8EE8 E:KI7> Ç:F?:CB ]=E== [=C:D:È  ?8 2020 -21 D:K   K7> D;IAAB  7 -1-9=:   
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1 4&2 &(/0'%36 
5 L&2/-. &#%&,%&4& L&2/-6  

 (&(6+"$'-.%RS)  

:#%&,R W3L33 13,&4& 
1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 

A&6#%3$'-.%"6 +"53#M": 
        !/&%/$++$ Ç:#%&,R W3L33 13,&4&È T&)./&"C$ ' /"$:'02".)> C$ 2C'*$:;C&S -&0+&[C&).' &?2("C'> - \&/+" 0$C>.'S -]*)T"/'+"C.&-, 
%#" 2($A'")> T/&-&#>. B'+'(")*'" ]*)T"/'+"C.R, (.& T&0-&:>". T&-R)'.; ]\\"*.'-C&).; 'B T&#%&.&-*' - .&+ ('):" * GPY ' 5PY, 
&)&?"CC& - 2)T"QC&).' -RT&:C"C'> -.&/&S ($).' ]*0$+"C$D'&CC&S /$?&.R, %#" ./"?2".)> T/&-&#'.; +R):"CCRS ]*)T"/'+"C.. P:$-C$> D":; 
C").$C#$/.CRB \&/+ T/&-"#"C'> 0$C>.'S Ð /$0-'.'" T&0C$-$.":;CRB 'C."/")&-  2($A'B)> - &?:$).' B'+'', $ .$*[" +"[#')D'T:'C$/CR" 
-0$'+&#"S).-'> ) ?'&:&%'"S, +"#'D'C&S, \'0'*&S, %"&%/$\'"S, +'C"/$:&%'"S.  

!/"T&#$-$C'" B'+'' - T"/-2@ &("/"#; T/&')B&#'. - \&/+" $*.'-C&%& &?2("C'>. N:$%&#$/> 'C#'-'#2$:;C&+2 T&#B&#2 2("C'*' )+&%2. 
-R)./ $'-$.; )&?).-"CC2@ ./$"*.&/'@ - *&C*/".CRB /$0#":$B ."+ *2/)$ B'+''.   

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. X'+'(")*$> :$?&/$.&/'> ' *&:'(").-"CCR" &.C&Q"C'> - B'+''  
!/$-':$ ."BC'*' ?"0&T$)C&).'. 5)C&-C$> B'+'(")*$> T&)2#$. !/'"+R C$%/"-$C'>.  
=.&+C&-+&:"*2:>/C$> ."&/'>. O"Q"C'" 0$#$( C$ -R-&# \&/+2:R -"A").-$. O$)(".R T& 2/$-C"C'>+ /"$*D'S. O$)(".R T& B'+'(")*'+ 

2/$-C"C'>+, "):' &#C& '0 /"$%'/2@A'B -"A").- #$C& - '0?R.*". 5T/"#":"C'" +$))&-&S ':' &?^"+C&S #&:' -RB&#$ T/&#2*.$ /"$*D''. 
KR('):"C'> +$))R ':' &?^"+$ T /&#2*.$ /"$*D'' T& '0-").C&S +$))" ':' &?^"+2 ')B&#C&%& -"A").-$, )&#"/[$A"%& T/'+")'. O"Q"C'" 0$#$( 
T&-RQ"CC&S ):&[C&).'. O"Q"C'" 0$#$( C$ -R('):"C'" +$))R *&+T&C"C.&- )+")'.  

 
F"+$ 2. X'+'(")*$> )->0; ' )./&"C'" -"A").-$  
9&:"*2:$. U&/+$ +&:"*2:. ,./&"C'"  +&:"*2:R. ,./2*.2/C$> \&/+2:$. K"A").-$ +&:"*2:>/C&%& )./&"C'>.  
F'TR */').$::'(")*'B /"Q".&*. 9&:"*2:>/C$>, '&CC$>, $.&+C$> ' +".$::'(")*$> /"Q".*'. X$/$*."/CR" \'0'(")*'" )-&S).-$ *$[#&S 

'0 C'B. 5T/"#":"C'" .'T$ /"Q".*' T& \&/+2:" -"A").-$.  
9"B$C'0+R /$ ).-&/"C'> -"A").- C$ $.&+C&+ 2/&-C". ,->0; +"[#2 ($).'D$+' /$).-&/'.":> ' /$).-&/"CC&%& -"A").-$ - /$).-&/". 

6):&-'> /$).-&/"C'>. !&:>/CR" ' C"T&:>/CR" /$).-&/'.":'. !/'CD'T ÇT&#&?C&" - T&#&?C&+È.  
7$?&/$.&/CR" /$?&.R. 
1)! O$)T&0C$-$C'" )&"#'C"C'S ) /$0:'(C&S */').$::'(")*&S /"Q".*&S.  
 
F"+$ 3. O"$*D'' '&CC&%& &?+"C$  
Y:"*./&:'.'(")*$> #'))&D'$D'> ' "" +"B$C'0+. F"&/'> =//"C'2)$. Y:"*./&:'.R. ,':;CR" ' ):$?R" ]:"*./&:'.R. ,."T"C; 

#'))&D'$D''. J'):&.R ' &)C&-$C'> ) .&(*' 0/"C'> ."&/'' ]:"*./&:'.'(")*&S #'))&D'$D'' . 
,&).$-:"C'" 2/$-C"C'S ]:"*./&:'.'(")*&S #'))&D'$D''. J'):&.$, &)C&-$C'" ' )&:; T& =//"C'2)2. 5)C&-CR" T&:&["C'> ."&/'' 

]:"*./&:'.'(")*&S #'))&D'$D''. ,.2T"C($.$> #'))&D'$D'> +C&%&&)C&-CRB *'):&. ' +C&%&*'):&.CRB &)C&-$C'S.  
J'):R" ' &)C&-CR" )&:'. ,&).$-:"C'" 2/$-C"C'S /"$*D'S C"S./$:'0$D'' ) *'):R+' ' &)C&-CR+' )&:>+'.  
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5?/$0&-$C'" ]:"*./&:'.&- '0 '&C&-. J/$.*'" '&CCR" 2/$-C"C'>. !/"#)*$0$C'" -&0+&[C&).' T/&."*$C'> /"$*D'S +"[#2 '&C$+' 
(T/$-':& N"/.&::"). F$?:'D$ /$).-&/'+&).'. ,&).$-:"C'" */$.*'B ' &CCRB 2/$-C"C'S.  

P'#/&:'0 )&:"S.  
J$(").-"CCR" /"$*D'' C$ '&CR. !&:C$> '&CC$> ' +&:"*2:>/C$> \&/+R 0$T')' 2/$-C"C'S /"$*D''. !"/"B&# &. &#C'B \&/+ * #/2%'+. 

,&).$-:"C'" 2/$-C"C'S '&C&&?+"CCRB /"$*D'S. X$/$*."/').'*$ $C$:'.'(")*'B /"$*D'S, 2):&-'> ' )T&)&?R  'B T/&-"#"C'>. KRT&:C"C'" 
/"$*D'S &*/$Q'-$C'> T:$+"C'. 9$)*'/&-$C'" '&C&- - /$).-&/$B.  

J&+T:"*)CR" )&"#'C"C'>. W"C./$:;CRS '&C, :'%$C#, -C"QC>> )\"/$. J&&/#'C$D'&CC&" ('):&. ,&).$-:"C'" T/&)."SQ'B /"$*D'S 
*&+T:"*)&&?/$0&-$C'>. 

=+\&."/C&).;. J$*'" %'#/&*)' #R ?R-$@. $+\&."/CR+'. ,&).$-:"C'" 2/$-C"C'S /"$*D'S$+\&."/CRB %'#/&*)'#&- ) *'):&.$+' ' 
&)C&-$C'>+'. 

 
7$?&/$.&/CR" /$?&.R. 
2)! J$(").-"CCR" /"$*D'' C$ *$.'&CR.  
3)! J$(").-"CCR" /"$*D'' C$ $C'&CR.  
4)! 5T/"#":"C'" )&).$-$ C"'0-").C&%& -"A").-$.  
5)! <)):"#&-$C'" )&).$-$ +'C "/$:;CRB -&#. F'./&-$C'".  
6)! =+\&."/C&).; ' *&+T:"*)&&?/$0&-$C'".  
J&C./&:;C$> /$?&.$ 11. !"/-&C$($:;CR" B'+'(")*'" T&C>.'>.  
 
F"+$ 4. 5*'):'.":;C& Ð-&)).$C&-'.":;CR" /"$*D''  
,."T"C; &*'):"C'>. 6).$C&-:"C'" )."T"C' &*'):"C'> T& %/$\'(")*&S \&/+2:" ' \&/+2:" )&) .$-$.  ,&&.-".).-'" &*)'#&- ' 

%'#/&*)'#&- ) .&(*' 0/"C'> )."T"C' &*'):"C'>.  
5*'):'.":;C& --&)).$C&-'.":;C$> /"$*D'>. 5*'):'.":;, -&)).$C&-'.":;. Y:"*./&CC&" 2/$-C"C'" T&:2/"$*D''. X$/$*."/').'*$ ' .'TR 

&*'):'.":;C& --&)).$C&-'.":;CRB /"$*D'S.  
6/$-C'-$C'" &*' ):'.":;C& --&)).$C&-'.":;CRB /"$*D'S. 9".&# ]:"*./&CC&%& ?$:$C)$.  
K$[C"SQ'" &*'):'.":' ' -&)).$C&-'.":'. J$*'" -"A").-$ ?R-$@. &*'):'.":>+', $ *$*'" Ð -&)).$C&-'.":>+'. ,':;CR" ' ):$?R" 

&*'):'.":' ' -&)).$C&-'.":'. F").R C$ &*'):'.":' ' -&)).$C&-'.":'.  
9".$ ::R *$* -&)).$C&-'.":'. O># $*.'-C&).' +".$::&-. ,-&S).-$ +".$::&- - 0$-')'+&).' &. 'B T&:&["C'> - />#2 $*.'-C&).'. 

,&).$-:"C'" 2/$-C"C'> /"$*D'S +".$::&- ) )&:>+' #/2%'B +".$::&-.  
5*'):'.":;CR" )-&S).-$ $0&.C&S *'):&.R.  
5*'):'.":;CR" )-&S).-$ )"/C&S *'):& .R. 
K:'>C'" )/"#R C$ B$/$*."/ T/&."*$C'> &*'):'.":;C& --&)).$C&-'.":;CRB /"$*D'S.  
Y:"*./&:'0, *$.&#, $C&#, ]:"*./&#CR" T/&D"))R, )&).$-:"C'" T/&)."SQ'B 2/$-C"C'S /"$*D'S ]:"*./&:'0$. P$:;-$C'(")*'S ]:"+"C..  
7$?&/$.&/CR" /$?&.R.  
7)! KR>-:"C'" &*'):'.":"S ' -&)).$C&-'.":"S.  
8)! ,/$-C"C'" $*.'-C&).' +".$::&-.  
J&C./&:;C$> /$?&.$ 12. 5*'):'.":;C& --&)).$C&-'.":;CR" /"$*D''.  
 
F"+$ 5. 6):&-'> T/&."*$C'> B'+'(")*&S /"$*D''  
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F"T:&-&S ]\\"*. B'+'(")*&S /"$*D''. YC.$:;T'>. Y*0& - ' ]C#&."/+'(")*'" / "$*D''. KR('):"C'" ."T:&-RB ]\\"*.&-. I$*&C P"))$ ' 
):"#).-'> '0 C"%&.  

J'C".'*$ ' )*&/&).; B'+'(")*&S /"$*D''. I$#$(' C$ &T/"#":"C'" )*&/&).' B'+'(")*&S /"$*D''. NR)./R" ' +"#:"CCR" 
/"$*D''.U$*.&/R, -:'>@A'" C$ )*&/&).; B'+'(")*'B /"$*D'S. I$-')'+&).; )*& /&).' /"$*D'' &. *&CD"C./$D'' /"$%"C.&- ' ."+T"/$.2/R. 
!/$-':& K$C. -P&\\$. 5)&?"CC&).' '0+"C"C'> )*&/&).' /"$*D'' - 0$+*C2.&S )')."+" ' ]*0&."/+'(")*'B /"$*D'S.  

I$-')'+&).; )*&/&).' %&+&%"CCRB /"$*D'S &. *&CD"C./$D''. I$-')'+&).; )*&/&).' /"$*D'S &. *&CD"C ./$D'' C$ T/'+"/" /"$*D'' 
ÒG%'T".)*$> C&(;Ó. K:'>C'" ."+T"/$.2/R C$ )*&/&).; %&+&%"CC&S /"$*D''. X'+'(")*&" /$-C&-")'" ' "%& )+"A"C'".  

J$.$:'0$.&/R. <B /&:; - T/&+RQ:"CC&).' ' ['0C'. 9"B$C'0+ *$.$:'0$. J$.$:'.'(")*'S >#.  
X'+'(")*$> /"$*D'> ' "" +"B$C'0+.  
7$?&/$.&/CR" /$?&.R. 
9)! ,*&/&).; B'+'(")*'B /"$*D'S.  
10)! <02("C'" )*&/&).' *$.$:'.'(")*&%& /$0:&["C'> T"/&*)'#$ -&#&/&#$.  
11)! X'+'(")*&" /$-C&-")'" ' "%& )+"A"C'".  
F"+$ 6. X'+'> ]:"+"C.&-. 9".$::R  
a":&(CR" ' A":&(C&0"+":;CR" +".$::R. <0+"C"C'" 'B \'0'(")*'B )-&S).- T& %/2TT". <B /"$*D'> ) -&#&S, %&/"C'", *'):&.C&-

&)C&-CR" )-&S).-$ 'B %'#/&*)'#&-. K&)).$C&-'.":;CR")-&S).-$, 'B '0+"C"C'" T& %/2TT". 9$%C'S - ' *$:;D'S."/+'>. !&:2("C'" 
]:"*./&:'0&+. V").*&).; -&#R.  

=:@+'C'S, "%& -&)).$C&-'.":;CR" )-&S).-$. =:@+&."/+'>. =+ \&."/CR" )-&S).-$ %'#/&*)'#$ $:@+'C'>. O"$*D'> $:@+'C'> ) 
*'):&.$+' ' &)C&-$C'>+'. !&:2("C'" $:@+'C'>.  

V":"0&, B$/$*."/CR" )."T"C' &*'):"C'>. 5*'):'.":;C& --&)).$C&-'.":;CR" )-&S).-$ ' T"/"B&#R +"[#2 Fe 2+ ' Fe 3+. J'):&.C& -
&)C&-CR" )-&S).-$ %'#/&*)'#&- [":"0 $. !&:2("C'" [":"0$ (#&+"CCRS T/&D"))).  

5?A'" )-&S).-$ +".$::&-. X$/$*."/CR" )."T"C' &*'):"C'> - 0$-')'+&).' &. 'B T&:&["C'> - T"/'&#'(")*&S )')."+", *'):&.C& -
&)C&-C&S B$/$*."/ )&&.-".).-2@A'B %'#/&*)'#&-. 8$B&[#"C'" +".$::&- - T/'/&#" ' &?A'" )T&)&?R 'B T &:2("C'> - 0$-')'+&).' &. 
C$B&[#"C'> - T"/'&#'(")*&S )')."+". !&:2("C'" +".$::&- '0 /2#.  

J&//&0'> ' 0$A'.$ &. C"". J$*'" +".$::R T&#-"/["CR *&//&0''. X'+'(")*'" T/&D"))R T/' *&//&0''. 6):&-'>, )T&)&?).-2@A'" 
*&//&0''. ,T&)&?R 0$A'.R &. *&//&0'': T$))'-CR",  $*.'-CR", &*)'#'/&-$C'", ]:"*./&B'+'(")*'", 0$+"C$ +$."/'$:$, *&C)./2*.&/)*'".  

,T:$-R.  
P"C".'(")*'" />#R +".$::&-.  
7$?&/$.&/CR" /$?&.R. 
12)! 5T/"#":"C'" [").*&).' -&#R .'./&-$C'"+.  
13)! ,-&S).-$ )&"#'C"C'S [":"0$.  
14)! ,-&S).-$ )&"#'C"C'S B/&+$ ' +"#'.  
 
F"+$ 7. X'+'> ]:"+"C.&-. 8"+".$::R  
P$:&%"CR *$* ]:"+"C.R, 'B B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. 5*'):'.":;CR" )-&S).-$ %$:&%"C&- - -R)Q'B )."T"C>B 

&*'):"C'>. P$:&%"CR - T/'/&#". P$:&%"C'#R ' %$:&%"C&-&#&/&#R. <0+"C"C'" \'0'(")*'B )-&S).- ' -&)). $C&-'.":;C&S )T&)&?C&).' 
%$:&%"C&-&#&/&#&- T& %/2TT". O$).-&/'+&).; %$:&%"C'#&-. O"$*D'> \.&/&-&#&/&#$ )& )."*:&+. P$:&%"CR *$* T/&).R" -"A").-$. <0+"C"C'" 
\'0'(")*'B ' &*'):'.":;CRB )-&S).- T& %/2TT". 3')T/&T&/D'&C'/&-$C'" %$:&%"C&-, 'B /"$*D'' ) +".$::$+ ', -R.")C"C'" #/2% #/2%$ '0 
%$:&%"C'#&-. !&:2("C'" %$:&%"C&- - :$?&/$.&/'' ' T/&+RQ:"CC&).'.  
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,"/$ *$* ]:"+"C., "" B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. P&/"C'" )"/R, "" #')T/&T&/D'&C'/&-$C'" - A":&(', /"$*D'> ) 
+".$::$+'. J'):&.CR" )-&S).-$ c"/&-&#&/&#$, /$).-&/'+&).; )2:;\'#&- - -&#". J'):&.CR" ' -&)).$C&-'.":;CR" )-&S c.-$SO2. ,"/C$> 
*'):&.$ *$* *'):&.$, &*'):'.":; T& )"/" ' -&#&&.C'+$@A"" )/"#).-&. !$))'-$D'>.  

=0&. *$* ]:"+"C., "%& B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. 5*)'#R $0&.$ ( I), (II), (III ), (IV) ' (V). =0&.').$> *'):&.$, "" 
/$0:&["C'". =0&.C$> *'):&.$, "" /"$*D'> ) +".$::$+'. O$0:&["C'" C'./$.&-. !/&+RQ:"CCRS )'C."0 $0&.C&S *'):&.R. ,-&S).-$ $++'$ *$ - 
-&#C&+ /$).-&/". 3&C&/C&-$*D"T.&/C$> )->0;. =++'$* *$* &)C&-$C'". 

U&)\&/ *$* ]:"+"C ., "%& B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. N":RS ' */$)CRS \&)\&/. P&/"C'" \&)\&/$, \&)\&/C$> 
*'):&.$. K&#&&.C'+$@A'" )-&S).-$ &*)'#$ \&)\&/$. !&:'\&)\&/CR" *'):&.R, 'B %'#/$.$D'>. O&:; T/&'0-&#CRB T&:'\&)\&/CRB *'):&. - 
['-RB &/%$C'0+$B. !&:2("C' " )2T"/\&)\$.$ ' \&)\&/C&S *'):&.R.  

6%:"/&# *$* ]:"+"C., "%& B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. =::&./&T'> 2%:"/&#$. !/'+"C"C'" 2%:> - T/&+RQ:"CC&).'. 
P&/"C'" 2%:>, )'C."0 -%$0. 6%$/CRS %$0. J'):&.CR" )-&S).-$ 2%:"*'):&%& %$0$, 2%&:;C$> *'):&.$, *$/?&C$.R. J$/?&C$. C$./'>, "%& 
T/'+"C"C'" - T/&+RQ:"CC&).'.  

J/"+C'S *$* ]:"+"C., "%& B$/$*."/CR" -$:"C.C&).' ' )."T"C' &*'):"C'>. J'):&.C& -&)C&-CR" )-&S).-$&*)'#$*/"+C'>.  G%& 
T/'+"C"C'". ,':'*$.R. !&:2("C'" ' T/'+"C"C'" (').&%& */"+C'>.  

P"C".'(")*'" />#R C"+".$::&-.  
7$?&/$.&/CR" /$?&.R. 
15)! 6%:"*'):RS %$0 ' *$/?&C$.R. 
16)! ,&"#'C"C'> )"/R ( Ð2) ' (+4).  
17)! ,-&S).-$ %$:&%"C'#&- +".$::&-.  
18)! ,-&S).-$ %$:&%"C&-. 
J&C./&:;C$> /$?&.$ 13. X'+'> ]:"+"C.&-.  
 
F"+$ 8. 5)C&-R &/%$C'(")*&S B'+''  
!/"#+". &/%$C'(")*&S B'+''. 5/%$C'(") *'" )&"#'C"C'>. 6%:"/&#CR" D"T&(*'. F"&/'> )./&"C'> &/%$C'(")*'B )&"#'C"C'S. <0&+"/R. 

P&+&:&%'. U2C*D'&C$:;CR" %/2TTR ' 2%:"-&#&/&#CR" /$#'*$:R. !/'+"/R \2C*D'&C$:;CRB %/2TT. 
6%:"-&#&/&#R. !/"#":;CR" ($:*$CR) ' C"T/"#":;CR" ($:*"CR, $:*'CR, #'"CR) 2%:"-&#& /&#R. P&/"C'" 2%:"-&#&/&#&-. P'#/'/&-$C'" 

T& */$.CR+ )->0>+. 
!/'/&#CRS %$0 ' C"\.; Ñ  -$[C"SQ"" &/%$C'(")*&" .&T:'-&.U/$*D'' C"\.'. 5*.$C&-&" ('):&. 8"\."T"/"/$?&.*$.  
,T'/.R ' *$/?&C&-R" *'):&.R. ,/$-C"C'" 'B *'):&.CRB )-&S).-. O"$*D'> ]."/'\'*$D''. 5*'):"C '" )T'/.&- #& *$/?&C&-RB *'):&.. 

,/$-C"C'" )./&"C'> +&:"*2: -&#R, )T'/.&- ' T/&).RB ]\'/&-; -:'>C'" 0$+").'.":"S C$ )-&S).-$ -"A").-. ,/$-C"C'" )./&"C'> ' )-& S).- 
+&:"*2: 2%&:;C&S *'):&.R, $:;#"%'#&-, *".&C&- ' *$/?&C&-RB *'):&.. J'):&.C&).;.  

!&:'+"/R. O"%2:>/CR", :'C"SCR", )".($.R" T&:'+"/R. !:$).+$))R. 8$'?&:"" /$)T/&)./$C"CCR" T&:'+"/R: T&:'].':"C, T&:').'/&:, 
T&:'-'C':B:&/'#, ."\:&C. O"$*D'' T&:'+"/'0$D''.  

,/$-C"C'" )./&"C'> ' )-&S).- +&:"*2: $++'$*$ ' $+'C&-. 5)C&-C&).;.  
7$?&/$.&/CR" /$?&.R. 
19)! O$)T&0C$-$C'" T&:'+"/CRB +$."/'$:&-.  
J&C./&:;C$> /$?&.$ 14. 5)C&-R &/%$C'(")*&S B'+''.  
 
F"+$ 9. 5)C&-R B'+'' ['-&%&  
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5)C&-R ?'&]C"/%".'*'. !/'CD'T ]C"/%".'(")*&%& )&T/>["C'> ?'&B'+'(")*'B /"$*D'S. 5)&?"CC&).' ."/+&#'C$+'*' ?'&B'+'(")*'B 
T/&D"))&- - /$-C&-")CRB ' ) .$D'&C$/CRB )&).&>C'>B. !&C>.'" & %&+"&).$0".  

U"/+"C.$.'-CRS *$.$:'0 ' "%& &)&)?"CC&).'. =-.&*&:"?$.":;CR" ?'&B'+'(")*'" T/&D"))R.  
O$-C&-")'> - ['#*'B )/"#$B &/%$C'0+$. K&#$ *$* /$).-&/'.":; ' "" /&:; - ['0C"#">.":;C&).' &/%$C'0+$. 5)+&).  
U'0'*& -B'+'(")*'" &)C&-R -&#C& -]:"*./&:'.C&%& ?$:$C)$ - &/%$C'0+".  
N2\"/CR" /$).-&/R. N2\"/CR" )')."+R &/%$C'0+$, 'B -0$'+&#"S).-'", >-:"C'" $D'#&0$ ' $:*$:&0$.  
N'&B'+'(")*'" &*'):'.":;C& --&)).$C&-'.":;CR" /"$*D''. <)T&:;0&-$C'" &*'):'.":"S ' -&)).$C&-'." :"S - +"#'*& -)$C'.$/C&S 

T/$*.'*".  
9"#'*& -?'&:&%'(")*$> /&:; *&+T:"*)CRB )&"#'C"C'S.  
K-"#"C'" - ?'&C"&/%$C'(")*2@ B'+'@. X'+'> ]:"+"C.&- -&/%$C&%"C&- ' 'B /&:; - /$).'.":;C&+ ' ['-&.C&+ +'/".  
X'+'> ' $C$:'0 0$%/>0C"C'S &*/2[$@A"S )/"#R.  
J'):&.C&).; T&(-. U '0'&:&%'(")*$> *'):&.C&).; 2#&?/"C'S. 5)C&-CR", T/"#T&)"-CR" 2#&?/"C'> ' T&#*&/+*$. O$0:'(CR" -'#R 

$0&.CRB, \&)\&/CRB ' *$:'SCRB 2#&?/"C'S. 
!&C>.'" >#$. F&*)'(C&).;. 7".$:;C$> #&0$. 9"B$C'0+R #"S).-'> >#&-: C$/2Q"C'" \&/+R ?":*&-, T/&C'D$"+&).' +"+?/$C, )- >0R-$C'" 

) &.#":;CR+' %/2TT$+' ?":*&-, +".$::$+' - ./$C)T&/.CRB +&:"*2:$B, ?:&*'/&-$C'" T"/"#$(' C"/-CRB '+T2:;)&-. N":*&-R" >#R, 'B 
\"/+"C.$.'-C&" ' \"/+"C.&?:&*'/2@A"" #"S).-'". =2.&'+2CCRS &.-". ($::"/%'>). ,T&)&?R :"("C'> &./$-:"C'S: -R-"#"C'" >#$, 
)->0R-$C'" ':' /$0/2Q"C'" >#$ - &/%$C'0+", )'+T.&+$.'(")*&" :"("C'".  

K-"#"C'" - ?'&&/%$C'(")*2@ B'+'@. 5?+"C -"A").- (+".$?&:'0+). 5/%$C'0+ *$* ?'&B'+'(")*'S /"$*.&/. U"/+"C.R *$* -"A").-$, 
2)*&/>@A'" ' C$T/$-:>@A'" ?'&B'+'(")*'" T/&D"))R. !/'CD'T *&+T:"+"C.$ /C&).'. P&/+&CR, )'%C$:;CR" +&:"*2:R ' T2.' 'B -:'>C'>.  

6%:"-&#R. ,$B$/$, +&C&- ' T&:')$B$/'#R. P'#/&:'0 T&:')$B$/'#&-. !/'+"/R T&:')$B$/'#&-: */$B+$:, D"::@:&0$, %:'*&%"C. V'/R 
*$* ):&[CR" ]\'/R. P'#/&:'0 ['/&-. U&)\&:'T'#R *$* +$."/'$: *:".&(CRB +"+?/$C.  

N":*', 'B \2C*D'' - &/%$C'0+". !"T.'#C$> )->0;. !"/-'(C$>, -.&/'(C$>, ./".'(C$> ' (".-"/.'(C$> )./2*.2/R ?":*$. 3"C$.2/$D'> '  
%'#/&:'0 ?":*&-.  

!'A$ ) .&(*' 0/"C'> B'+''. !&./"?C&).; - ?":*$B, ['/$B' 2%:"-&#$B. J$:&/'SC&).; T'A'. K'.$+'CR. 9'*/&]:"+"C.R. ! 'A"-R" 
-&:&*C$. ,T&)&?R *&C)"/-$D'' T'A'.  

7"*$/).-"CCR" )/"#).-$. ,:2($', *&%#$ C"&?B&#'+& 2T&./"?:>.; :"*$/).-$. !&?&(CR" #"S).-'> :"*$/).-. O$)T&0C$-$C'" T&##":&* 
+"#'D'C)*'B T/"T$/$.&-. !/$-':$ ')TR.$C'> :"*$/).-. 5.#":;CR" -'#R :"*$/).-"CCRB T/"T$/$.&- , &%/$C'("C'> 'B ')T&:;0&-$C'>.  

I$(". 0$ *2/) &)C&-C&S Q*&:R. 

I0'(%& -$'L"$30'#M3S 5-"%  
1 
T/T 8$0-$C'> /$0#":$, ."+R  K)"%& F"&/'>  !/$*.'*$  U&/+$ *&C./&:> 

1 
F"+$ 1. X'+'(")*$> :$?&/$.&/'> ' 
*&:'(").-"CCR" &.C&Q"C'> - B'+''  

3 1 2 

,$+&).&>.":;C$> /$?&.$ 
&?2($@A'B)> ) 
')T&:;0&-$C'"+ 
+".&#'(")*'B +$."/'$:&-  
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2 F"+$ 2. X'+'(")*$> )->0; ' )./&"C'" -"A").-$  2 1 1 6).CRS &T/&), &?)2[#"C'", 
T/&-"/&(C$> /$?&.$. 

3 F"+$ 3. O"$*D'' '&CC&%& &?+"C$ 6 3 3 6).CRS &T/&), &?)2[#"C'", 
*&C./&:;C$> /$?&.$. 

4 
F"+$ 4. 5*'):'.":;C& Ð-&)).$C&-'.":;CR" 
/"$*D''  5 2 3 6).CRS &T/&), &?)2[#"C'", 

*&C./&:;C$> /$?&.$. 

5 F"+$ 5. 6):&-'> T/&."*$C'> B'+'(")*&S 
/"$*D''  

3 2 1 

,$+&).&>.":;C$> /$?&.$ 
&?2($@A'B)> ) 
')T&:;0&-$C'"+ 
+".&#'(")*'B +$."/'$:&-  

6 F"+$ 6. X'+'> ]:"+"C.&-. 9".$::R  5 3 2 

,$+&).&>.":;C$> /$?&.$ 
&?2($@A'B)> ) 
')T&:;0&-$C'"+ 
+".&#'(")*'B +$."/'$:&-  

7 F"+$ 7. X'+'> ]:"+"C.&-. 8"+".$::R  4 2 2 

,$+&).&>.":;C$> /$?&.$ 
&?2($@A'B)> ) 
')T&:;0&-$C'"+ 
+".&#'(")*'B +$."/'$:&-. 
J&C./&:;C$> /$?&.$. 

8 F"+$ 8. 5)C&-R &/%$C'(")*&S B'+''  3 2 1 6).CRS &T/&), &?)2[#"C'", 
*&C./&:;C$> /$?&.$. 

9 F"+$ 9. 5)C&-R B'+'' ['-&%&  3 2 1 6).CRS &T/&), &?)2[#"C'", 
0$("..  

 =<:D::  34 17 17  
 
C&5*&#R M +"0'$/:  
 
X'+'(")*$> :$?&/$.&/'> ' *&:'(").-"CCR" &.C&Q"C'> - B'+''. X'+'(")*$> )->0; ' )./&"C'" -"A").-$.O"$*D'' '&CC&%& &?+"C$. 
5*'):'.":;C& Ð-&)).$C&-'.":;CR" /"$*D'' 6):&-'> T/&."*$C'> B'+'(")*&S /"$*D''. X'+'> ]:"+"C.&-. 9".$::R. X'+'> ]:"+"C.&-. 
8"+".$::R. . 5) C&-R &/%$C'(")*&S B'+''. 5)C&-R B'+'' ['-&%&.  
 
73$'*"$/*" &(/0"J)'4&#6 3 5'2"4&4"  
,:")$/"- K.<. X'+'>: 5)C&-R B'+'' ['-&%&. 6("?C'* #:> -20&-. ,!?.: X'+'0#$., 2009  
V':'C 3.9. X'+'>: 2("?C'* #:> 9 *:$))$, - 2 -B (. N<859. 7$?&/$.&/'> 0C$C'S, 2012. 
K&/&C$"- <.P. X'+'(")*'S $C$:'0 &?^"*.&- &*/2[$@A"S )/"#R // 6("?C. !&)&?'". ,!?: <0# --& PN856 ,!?P3FZ, 2015.  
P$/Q'C =.!.  5?A$> ' C"&/%$C'(")*$> B'+'> - )B"+$B, /')2C*$B, .$?:'D$B, B'+'(")*'B /"$*D'>B. 2013.  
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7')'DRC =.I., I"S\+$C =.=. 5("C; C").$C#$/.CR" 0$#$(' T& B'+''. 9W895, 2016.  
,:")$/"- K.<. X'+'>: 5)C&-R B'+'' ['-&%&. 6("?C'* #:> -20&-. ,!?.: X'+'0#$., 2009.  

 

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3':  

6("?CRS *$?'C"., *&+T;"."/,T/&"*.&/.O"%')./$.&/ #$CCRB PASCO SPARK LXi, $/.. PS -3600-INT 

W'\/&-&S #$.('* ."/+&T$/C RS (-200 - +1000) PASCO, $/.. PS-2134 
N")T/&-&#C&S D'\/&-&S #$.('* #$-:"C'> PASCO, $/.. PS -3203 
 
N")T/&-&#C&S D'\/&-&S #$.('* *&:&/'+".//.2/?'#'+"./ PASCO, $/.. PS -3215 
Y:"*./&# &*'):'.":;C& --&)).$C&-'.":;CRS PASCO, $/.. PS -3515 
,T"*./&+"./ ?")T/&-&#C&S PA SCO, $/.. PS-2600 
=TT$/$. #:> T/&-"#"C'> B'+'(")*'B /"$*D'S, $/.. 696  
!/'?&/ #:> '::@)./$D'' 0$-')'+&).' )*&/&).' B'+'(")*'B /"$*D'S &. 2):&-'S, $/.. 772  
Y:"*./&# '&C -)":"*.'-CRS PASCO (=++&C'S)  
Y:"*./&# '&C -)":"*.'-CRS PASCO (J$:;D'S)  
8$?&/ 125 3:> T/&-"#"C'> ."/+'(")*'B /$?&., $/.. 271  
J&::"*D'> "K&:&*C$" #"+&C)./$D'&CC$>, $/.. 4211 
J&::"*D'> "8"\.; ' T/&#2*.R "" T"/"/$?&.*'" #"+&C)./$D'&CC$> $/.. 5799  
J&::"*D'> "_*$:$ .-"/#&).'", $/.. 3354  
!/'?&/ #:> T&:2("C'> %$0&- !!, $/..720  
!"/'&#'(")*$> )')."+ $ 9"C#":""-$  
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4.5. ;89:!8> A;:D;8EE8 A:KE:KI7> 4 Ç8I<^G:7:D=>È ?8 2020 -21 D:K  
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A&2L&2/-. \ 4 &#%&,%&S /*&,'%.  
Ç8/$YM&-&436È 

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 
 
A&6#%3$'-.%"6 +"53#M": 
,&#"/[$C'" T&#+&#2:> Ç8/$YM&-&436È &./$[$". C$2*2 & -0$'+&&.C&Q"C'>B ['-&%& -"A").-$ (C$ /$0CRB 2/&-C>B "%& &/%$C'0$D'') ) 

&*/2[$@A"S )/"#&S -& -)"B "" T/&>-:"C'>B.  
!/&%/$++$ $*.2$:;C$ - )->0' ) C"&?B&#'+&).;@ /"Q"C'> )-"/B0$#$(' ]*&:&%'(")*&%& &?/$0&-$C'> ' -&)T'.$C'> Ð )&D'$:'0$D'' 

Q*&:;C'*$ C$ &)C&-" T&0C$C'> &.C&Q"C'S -C2./' &?A").-$ - -&T/&)$B -R)./$'-$C'> %/$+&.CRB -0$'+&&.C&Q"C'S ) &*/2[$@A"S )/"#&S. 
F$*'+ &?/$0&+, T/&%/$++$ T"#$%&%'(")*' D":")&&?/$0C$. 

8"&?B&#'+&).; T/&%/$++R &T/"#":>".)> C"&T/"#":"CC&).;@ T&:&["C'> ]*&:&%'' *$* T/"#+".$ - )&-/"+"CC&S Q*&:". 
 
F&2'*1"%3' 5*&4*"LLR:  

<'L" 1. C,'2'%3' Ð 2 0. ,.$C&-:"C'" ]*&:&%'' *$* )$+&).&>.":;C&S C$2(C&S #')D'T:'CR. <).&/'> /$0-'.'> ]*&:&%''. 5)C&-CR" /$0#":R, 
."/+'CR ' T&C>.'> &?A"S ]*&:&%''.  
<'L" 2. 8/$&YM&-&436 Ñ  16 0. 5?^"*. ' T/"#+". $2.& ]*&:&%''. Y*&:&%'(")*'S \$*.&/: &T/"#":"C'", *:$))'\'*$D'>, &)&?"CC&).' -:'>C'> 
/$0:'(CRB \$*.&/&- C$ ['-R" &/%$C'0+R. J&CD"TD'> :'+'.'/2@A"%& \$*.&/$ ' -0$'+C&" -:'>C'" \$*.&/&-. 9&#":; Ç*/'-$> 
.&:"/$C.C&).'È, ]-/'?'&C.R ' )."C&?'&C.R. Y*&:&%'(")*$> C'Q$.  K0$'+&#"S).-'> &)&?; -&)&?;. !&C>.'> ).$D'' ' +").&&?'.$C'>. !&C>.'" 
['0C"CC&S \&/+R.  
<'L" 3. K'LYM&-&436 Ð 16 0. !&C>.'" T&T2:>D''. P"C".'(")*$>, T&:&-&0/$).C$> ' T/&)./$C).-"CC$> )./2*.2/$ T&T2:>D''. 3'C$+'*$ 
)./2*.2/R T&T2:>D''. J:$))'\'*$D'> T&T2:>D'S T& #'C$+'*" )./2*.2/R. K0$'+&#"S).-'" T&T2:>D'S. !&T2:>D'> *$* &)C&-C$> "#'C'D$ 
]-&:@D''.  
<'L" 4. F3%YM&-&436 -  16 0. !&C>.'" ]*&)')."+R, )&&?A").-$ ' ?'&D"C&0$. Y*&.&CR ' %/$C'DR ]*&)')."+. J&C)&/D'', )'C20'' ' 
+'*/&$))&D'$D''. YC"/%".'(")*'S ' T:$).'(" )*'S &?+"C - ]*&)')."+$B. YC"/%".'(")*$> ' 'C\&/+$D'&CC$> )./2*.2/$ ]*&)')."+. 3'C$+'*$ 
)./2*.2/R ]*&)')."+, )2*D"))'> ' *:'+$*). Y-&:@D'> ]*&)')."+.  
<'L" 5. !"#$%"6 YM&-&436 Ð 16 0. P"&?&.$C'*$. Y*&:&%'> /$)."C'S. P'#/&?'&:&%'>. Y*&:&%'> ['-&.CRB. Y*&:&%'(")*$> T$/$0'.&:&%'>. 
Y*&:&%'> +'*/&&/%$C'0+&- ' ]T'#"+&:&%'>. !&T2:>D'&CC$> ]*&:&%'> ' ]-&:@D'>. 

<'L" 6. H"M-J0'%3' Ð 2 0. N'&)\"/$. P:&?$:;CR" ?'&%"&B'+'(")*'" D'*:R, ]-&:@D'> ?'&)\"/R. ,->0; ]*&:&%'' ) #/2%'+' 
").").-"CC& -C$2(CR+' #')D'T:'C$+'  
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I0' (%&-$'L"$30'#M3S 5-"%  
 

1 
T

/T
 

8$'+"C&-$C'" ?$0&-RB ."+  

K
)"

%
&

 (
$)

&
- 

F
"&

/'>
 

!/$
*.

'*
$

 

35
F

 

1 K-"#"C'"  2 2   

2 =2.]*&:&%'> 16 10 6  

3 3"+]*&:&%'>  16 8 8  

4 ,'C]*&:&%'>  12 6 8  

5 4$).C$> ]*&:&%'> 14 8 6  

6 I$*:@("C'"  2  2  

8 <.&%& 68 34 34  
 

C&5*&#R M +"0'$/:  5?^"*. ' T/"#+". $2.&]*&:&%''. Y*&:&%'(")*'S \$*.&/: &T/"#":"C'", *:$))'\'*$D'>, &)&?"CC&).' -:'>C'> /$0:'(CRB 
\$*.&/&- C$ ['-R" &/%$C'0+R. J&CD"TD'> :'+'.'/2@A"%& \$*.&/$ ' -0$'+C&" -:'>C'" \$*.&/&-. 9&#":; Ç*/'-$> .&:"/$C.C&).'È, 
]-/'?'&C.R ' )."C&?'&C.R. Y*&:&%'(")*$> C'Q$. K0$'+&#"S).-'> &)&?; -&)&?;. !&C>.'> ).$D'' ' +").&&?'.$C'>. !&C>.'" ['0C"CC&S 
\&/+R.  !&C>.'" T&T2:>D''. P"C".'(")*$>, T&:&-&0/$).C$> ' T/&)./$C).-"CC$> )./2*.2/$ T&T2:>D''. 3'C$+'*$ )./2*.2/R T&T2:>D''. 
J:$))'\'*$D'> T&T2:> D'S T& #'C$+'*" )./2*.2/R. K0$'+&#"S).-'" T&T2:>D'S. !&T2:>D'> *$* &)C&-C$> "#'C'D$ ]-&:@D''.  !&C>.'" 
]*&)')."+R, )&&?A").-$ ' ?'&D"C&0$. Y*&.&CR ' %/$C'DR ]*&)')."+. J&C)&/D'', )'C20'' ' +'*/&$))&D'$D''. YC"/%".'(")*'S ' 
T:$).'(")*'S &?+"C - ]*&)')."+$B. YC"/%".'(")*$> ' 'C\&/+$D'&CC$> )./2*.2/$ ]*&)')."+. 3'C$+'*$ )./2*.2/R ]*&)')."+, )2*D"))'> ' 
*:'+$*). Y-&:@D'> ]*&)')."+  P"&?&.$C'*$. Y*&:&%'> /$)."C'S. P'#/&?'&:&%'>. Y*&:&%'> ['-&.CRB. Y*&:&%'(")*$> T$/$0'.&:&%'>. 
Y*&:&%'> +'*/&&/%$C'0+&- ' ]T'#"+&:&%' >. !&T2:>D'&CC$> ]*&:&%'> ' ]-&:@D'>. . P:&?$:;CR" ?'&%"&B'+'(")*'" D'*:R, ]-&:@D'> 
?'&)\"/R. ,->0; ]*&:&%'' ) #/2%'+' ").").-"CC& -C$2(CR+' #')D'T:'C$+'.  
 
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  

K'C&*2/&-$ 8.U.  P:&?$:;C$>    ]*&:&%'>.    ( #:>   10-11  *:$))&-   T/&\.Q*&:R).9., !/&)-"A"C'", 2001.  
J/'*)2C&- G.=. , !$)"(C'*  K.K. Y*&:&%'> 10(11) *:.9., 3/&\$,2006  
5Q+$/'C 7.!., 5Q+$/'C$ K.<. _*&:;CRS  )T/$-&(C'*. Y*&:&%'>. E/&):$-:;, =*$#"+'> . O$-":; !., O$-":; 4. ,/"#$ C$Q"%& &?'.$C'>.  

K 4-B *C'%$B, 9., 9' /,1994  
4"/C&-$ 8.9. ' #/. 5)C&-R ]*&:&%'': 10 -11 *:. 9., 3/&\$, 2007  
_*&:;CRS ]*&:&%'(")*'S +&C'.&/'C%, T&# /"#. =Q'B+'C&S F.E., 9., =%$/, 1999.  
=:"*)""- ,.K. Y*&:&%'>. 9".&#'*& -#'#$*.'(")*'" +$."/'$:R #:> 2('.":>. ,!?, J/')+$)+, 1996 %.  
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N'%&C 9., X$/T"/ 3[., F$2C)"C# J. Y*&:&%'>: &)&?', T&T2:>D'' ' )&&?A").-$. K 2 F. -9., 1994  
N&%#$C&-)*'S P.=. X'+'(")*$> ]*&:&%'>. 6("?C&" T&)&?'". 9., '0# --& 9P6, 1994  
<)$("C*& =.P. Y*&:&%'(")*$> %"&%/$\'> ,"-"/& -0$T$#$ O&))'', (.I-II - ,!?,    1995  
J/$)C$> JC'%$ T/'/ &#R 7"C'C%/$#)*&S &?:$).', ..1-4,,!?., 1999 -2009  
92/$-;`- =.P. 9".&#'*& -#'#$*.'(")*'S *&+T:"*. #:> ]*&:&%'(")*'B ')):"#&-$C'S Ç!(`:*$ -6È. O"*&+"C#$D'' T& T/'+"C"C'@. 

6("?C&-+".&#'(")*&" T&)&?'". ,!?., J/')+$)+, 1998 %.  
8"?": !. 8$2*$ &? &*/2[$@A"S )/"#".  J$* 2)./&"C +'/. K 2 -B .... 9., 9'/, 1993 %.  
8'#"C J. O$)."C'> ' ['-&.CR". 9., 9'/, 1991 %.  
!&C&+$/"-$ <.8., ,&:&+'C K.!., J&/C':&-$ 5.=. 5?A$> ]*&:&%'>. O&).&- -C$-3&C2, U"C'*), 2009  

O&%&-$> 5.P. Y*&:&%'(")*&" +&#":'/&-$C'": T/$*.'*$ Ð ,!?., 2007   
 

E"$ '*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C". , T$/.R, ).2:;>,#&)*$, &?&/2#&-$C'" O= SCJ5, *&+T;@."/, T/&"*.&/  
O"%')./$.&/ #$CCRB PASCO SPARK LXi, $/.. PS-3600-INT 
8$?&/ "Y*&)')."+$" PASCO, $/.. ME -6668 
W'\/&-&S #$.('* '0+"/"C'> *&CD"C./$D'' *'):&/&#$ PASCO, $/.. PS-2126A 
N")T/&-&#C&S D'\/&-&S #$.('* pH PASCO, $/.. PS-3204 
W'\/&-&S #$.('* -:$[C&).' T&(-R PASCO, $/.. PS -2163 
N")T/&-&#C&S D'\/&-&S #$.('* *&:&/'+".//.2/?'#'+"./ PASCO, $/.. PS -3215 
J&+T:"*. +'*/&T/"T$/$.&- "I&&:&%'>", $/.. 5792  
+'*/&)*&T "K ":-' 8$.2/$:')."  

9'*/&)*&TR 9'*/&+"#, N'&:$+  
  



52 
 

 
:F?:C?:O I;:C@?P  

2 4&2 &(/0'%36  
 

A&2L&2/-. \ 5  &#%&,%&S /*&,'%.  
Ç8/$YM&-&436È 

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 
 
A&6#%3$'-.%"6 +"53#M": 
,&#"/[$C'" T&#+&#2:> Ç8/$YM&-&436È &./$[$". C$2*2 & -0$'+&&.C&Q"C'>B ['-&%& -"A").-$ (C$ /$0CRB 2/&-C>B "%& &/%$C'0$D'') ) 

&*/2[$@A"S )/"#&S -& -)"B "" T/&>-:"C'>B.  
!/&%/$++$ $*.2$:;C$ - )->0' ) C"&?B&#'+&).;@ /"Q"C'> )-"/B0$#$(' ]*&:&%'(")*&%& &?/$0&-$C'> ' -&)T'.$C'> Ð )&D'$:'0$D'' 

Q*&:;C'*$ C$ &)C&-" T&0C$C'> &.C&Q"C'S -C2./' &?A").-$ - -&T/&)$B -R)./$'-$C'> %/$+&.CRB -0$'+&&.C&Q"C'S ) &*/2[$@A"S )/"#&S. 
F$*'+ &?/$0&+, T/&%/$++$ T"#$%&%'(")*' D":")&&?/$0C$. 

8"&?B&#'+&).; T/&%/$++R &T/"#":>".)> C"&T/"#":"CC&).;@ T&:&["C'> ]*&:&%'' *$* T/"#+".$ - )&-/"+"CC&S Q*&:".  
 
F&2'*1"%3' 5*&4*"LLR:  

<'L" 1. C,'2'%3' Ð 2 0. ,.$C&-:"C'" ]*&:&%'' *$* )$+&).&>.":;C&S C$2(C&S #')D'T:'CR. <).&/'> /$0-'.'> ]*&:&%''. 5)C&-CR" /$0#":R, 
."/+'CR ' T&C>.'> &?A"S ]*&:&%''.  
<'L" 2. 8/$&YM&-&436 Ñ  16 0. 5?^"*. ' T/"#+". $2.&]*&:&%''. Y*&:&%'(")*'S \$*.&/: &T/"#":"C'", *:$))'\'*$D'>, &)&?"CC&).' -:'>C'> 
/$0:'(CRB \$*.&/&- C$ ['-R" &/%$C'0+R. J&CD"TD'> :'+'.'/2@A"%& \$*.&/$ ' -0$'+C&" -:'>C'" \$*.&/&-. 9&#":; Ç*/'-$> 
.&:"/$C.C&).'È, ]-/'?'&C.R ' )."C&?'&C.R. Y*&:&%'(")*$> C'Q$. K0$'+&#"S ).-'> &)&?; -&)&?;. !&C>.'> ).$D'' ' +").&&?'.$C'>. !&C>.'" 
['0C"CC&S \&/+R.  
<'L" 3. K'LYM&-&436 Ð 16 0. !&C>.'" T&T2:>D''. P"C".'(")*$>, T&:&-&0/$).C$> ' T/&)./$C).-"CC$> )./2*.2/$ T&T2:>D''. 3'C$+'*$ 
)./2*.2/R T&T2:>D''. J:$))'\'*$D'> T&T2:>D'S T& #'C$+'* " )./2*.2/R. K0$'+&#"S).-'" T&T2:>D'S. !&T2:>D'> *$* &)C&-C$> "#'C'D$ 
]-&:@D''.  
<'L" 4. F3%YM&-&436 -  16 0. !&C>.'" ]*&)')."+R, )&&?A").-$ ' ?'&D"C&0$. Y*&.&CR ' %/$C'DR ]*&)')."+. J&C)&/D'', )'C20'' ' 
+'*/&$))&D'$D''. YC"/%".'(")*'S ' T:$).'(")*'S &?+"C  - ]*&)')."+$B. YC"/%".'(")*$> ' 'C\&/+$D'&CC$> )./2*.2/$ ]*&)')."+. 3'C$+'*$ 
)./2*.2/R ]*&)')."+, )2*D"))'> ' *:'+$*). Y-&:@D'> ]*&)')."+.  
<'L" 5. !"#$%"6 YM&-&436 Ð 16 0. P"&?&.$C'*$. Y*&:&%'> /$)."C'S. P'#/&?'&:&%'>. Y*&:&%'> ['-&.CRB. Y*&:&%'(")*$> T$/ $0'.&:&%'>. 
Y*&:&%'> +'*/&&/%$C'0+&- ' ]T'#"+&:&%'>. !&T2:>D'&CC$> ]*&:&%'> ' ]-&:@D'>. 

<'L" 6. H"M-J0'%3' Ð 2 0. N'&)\"/$. P:&?$:;CR" ?'&%"&B'+'(")*'" D'*:R, ]-&:@D'> ?'&)\"/R. ,->0; ]*&:&%'' ) #/2%'+' 
").").-"CC& -C$2(CR+' #')D'T:'C$+'  
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I0'(%& -$'L"$3 0'#M3S 5-"% 
 

1 
T

/T
 

8$'+"C&-$C'" ?$0&-RB ."+  

K
)"

%
&

 (
$)

&
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F
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/'>
 

!/$
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F

 

1 K-"#"C'"  2 2   

2 =2.]*&:&%'> 16 10 6  

3 3"+]*&:&%'>  16 8 8  

4 ,'C]*&:&%'>  12 6 8  

5 4$).C$> ]*&:&%'> 14 8 6  

6 I$*:@("C'"  2  2  

8 <.&%& 68 34 34  
 

C&5*&#R M +"0'$/: 5?^"*. ' T/"#+". $2.&]*&:&%''. Y*&:&%'(")*'S \$*.&/: &T/"#":"C'", *:$))'\'*$D'>, &)&?"CC&).' -:'>C'> /$0:'(CRB 
\$*.&/&- C$ ['-R" &/%$C'0+R. J&CD"TD'> :'+'.'/2@A"%& \$*.&/$ ' -0$'+C&" -:'>C'" \$*.&/&-. 9&#":; Ç*/'-$> .&:"/$C.C&).'È, 
]-/'?'&C.R ' )."C&?'&C.R . Y*&:&%'(")*$> C'Q$. K0$'+&#"S).-'> &)&?; -&)&?;. !&C>.'> ).$D'' ' +").&&?'.$C'>. !&C>.'" ['0C"CC&S 
\&/+R.  !&C>.'" T&T2:>D''. P"C".'(")*$>, T&:&-&0/$).C$> ' T/&)./$C).-"CC$> )./2*.2/$ T&T2:>D''. 3'C$+'*$ )./2*.2/R T&T2:>D''. 
J:$))'\'*$D'> T&T2:>D'S T& #'C$ +'*" )./2*.2/R. K0$'+&#"S).-'" T&T2:>D'S. !&T2:>D'> *$* &)C&-C$> "#'C'D$ ]-&:@D''.  !&C>.'" 
]*&)')."+R, )&&?A").-$ ' ?'&D"C&0$. Y*&.&CR ' %/$C'DR ]*&)')."+. J&C)&/D'', )'C20'' ' +'*/&$))&D'$D''. YC"/%".'(")*'S ' 
T:$).'(")*'S &?+"C - ]*&)')."+$B. YC"/%".'(") *$> ' 'C\&/+$D'&CC$> )./2*.2/$ ]*&)')."+. 3'C$+'*$ )./2*.2/R ]*&)')."+, )2*D"))'> ' 
*:'+$*). Y-&:@D'> ]*&)')."+  P"&?&.$C'*$. Y*&:&%'> /$)."C'S. P'#/&?'&:&%'>. Y*&:&%'> ['-&.CRB. Y*&:&%'(")*$> T$/$0'.&:&%'>. 
Y*&:&%'> +'*/&&/%$C'0+&- ' ]T'#"+&:&%'>. !&T2:>D' &CC$> ]*&:&%'> ' ]-&:@D'>. . P:&?$:;CR" ?'&%"&B'+'(")*'" D'*:R, ]-&:@D'> 
?'&)\"/R. ,->0; ]*&:&%'' ) #/2%'+' ").").-"CC& -C$2(CR+' #')D'T:'C$+'.  
 
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  

K'C&*2/&-$ 8.U.  P:&?$:;C$>    ]*&:&%'>.    ( #:>   10-11  *:$))&-   T/&\ .Q*&:R).9., !/&)-"A"C'", 2001.  
J/'*)2C&- G.=. , !$)"(C'*  K.K. Y*&:&%'> 10(11) *:.9., 3/&\$,2006  
5Q+$/'C 7.!., 5Q+$/'C$ K.<. _*&:;CRS  )T/$-&(C'*. Y*&:&%'>. E/&):$-:;, =*$#"+'> . O$-":; !., O$-":; 4. ,/"#$ C$Q"%& &?'.$C'>.  

K 4-B *C'%$B, 9., 9'/,1994  
4"/ C&-$ 8.9. ' #/. 5)C&-R ]*&:&%'': 10 -11 *:. 9., 3/&\$, 2007  
_*&:;CRS ]*&:&%'(")*'S +&C'.&/'C%, T&# /"#. =Q'B+'C&S F.E., 9., =%$/, 1999.  
=:"*)""- ,.K. Y*&:&%'>. 9".&#'*& -#'#$*.'(")*'" +$."/'$:R #:> 2('.":>. ,!?, J/')+$)+, 1996 %.  
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N'%&C 9., X$/T"/ 3[., F$2 C)"C# J. Y*&:&%'>: &)&?', T&T2:>D'' ' )&&?A").-$. K 2 F.-9., 1994  
N&%#$C&-)*'S P.=. X'+'(")*$> ]*&:&%'>. 6("?C&" T&)&?'". 9., '0# --& 9P6, 1994  
<)$("C*& =.P. Y*&:&%'(")*$> %"&%/$\'> ,"-"/& -0$T$#$ O&))'', (.I-II - ,!?,    1995  
J/$)C$> JC'%$ T/'/&#R 7"C'C%/$#)*&S &?:$).', ..1 -4,,!?., 1999 -2009  
92/$-;`- =.P. 9".&#'*& -#'#$*.'(")*'S *&+T:"*. #:> ]*&:&%'(")*'B ')):"#&-$C'S Ç!(`:*$ -6È. O"*&+"C#$D'' T& T/'+"C"C'@. 

6("?C&-+".&#'(")*&" T&)&?'". ,!?., J/')+$)+, 1998 %.  
8"?": !. 8$2*$ &? &*/2[$@A"S )/"#". J$* 2)./&" C +'/. K 2 -B .... 9., 9'/, 1993 %.  
8'#"C J. O$)."C'> ' ['-&.CR". 9., 9'/, 1991 %.  
!&C&+$/"-$ <.8., ,&:&+'C K.!., J&/C':&-$ 5.=. 5?A$> ]*&:&%'>. O&).&- -C$-3&C2, U"C'*), 2009  

O&%&-$> 5.P. Y*&:&%'(")*&" +&#":'/&-$C'": T/$*.'*$ Ð ,!?., 2007   
 

E"$'*3"-.%& -$' W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C". , T$/.R, ).2:;>,#&)*$, &?&/2#&-$C'" O= SCJ5, *&+T;@."/, T/&"*.&/  
O"%')./$.&/ #$CCRB PASCO SPARK LXi, $/.. PS-3600-INT 
8$?&/ "Y*&)')."+$" PASCO, $/.. ME -6668 
W'\/&-&S #$.('* '0+"/"C'> *&CD"C./$D'' *'):&/&#$ PASCO, $/.. PS-2126A 
N")T/&-&#C&S D'\/&-&S #$.('* pH PASCO, $/.. PS-3204 
W'\/&-&S #$.('* -:$[C&).' T&(-R PASCO, $/.. PS -2163 
N")T/&-&#C&S D'\/&-&S #$.('* *&:&/'+".//.2/?'#'+"./ PASCO, $/.. PS -3215 
J&+T:"*. +'*/&T/"T$/$.&- "I&&:&%'>", $/.. 5792  
+'*/&)*&T "K":-' 8$.2/$: ')."  

9'*/&)*&TR 9'*/&+"#, N'&:$+  
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4.6. ;89:!8> A;:D;8EE8 E:KI7> Ç:F?:CB 9=:;8H?::9;8H=> [=C:<?B]È   %" 2020-21  D:K   K7> D;IAAB 7 -1-
9=:  
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6 L&2/-. &#%&,%&4& L&2/-6  
:#%&,R (3&*"+%&&(*"+36 13,&$%RW (+&&-&436 5&+,&%&0%RW) 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 
 

A&6#%3$'-.%"6 +"53#M": 
        !&#+&#2:; :#%&,R (3&*"+%&&(*"+36 13,&$%RW (+&&-&436 5&+,&%&0%RW) C$/>#2 ) *2/)&+ ÇI&&:&%'' ?")T&0-&C&(CRBÈ >-:>".)> 
&#C'+ '0 &)C&-CRB +&#2:"S - '02("C'' ?'&:&%''. 3$CCRS *2/) #$". -&0+&[C&).; 2($A'+)> /$)Q'/'.; ) -&' 0C$C'> & T&0-&C&(CRB 
['-&.CRB ' #&).'(; ?&:"" %:2?&*&%& T&C'+$C'> \2C#$+"C.$:;CRB $)T"*.&- 0&&:&%'' ' ?'&:&%'' - D":&+.  

!&#+&#2:;  T&)./&"C C$ &)C&-" $:;."/C$.'-C&%& +C&%&2/&-C"-&%& 2("?C'* $ 3&:;C'* K.O., J&0:&- 9.=. ÇI&&:&%'>. X&/#&-R"È, 
)&#"/[$A'S / $)Q'/"CCRS *2/) 0&&:&%'' T&0-&C&(CRB #:>   2%:2?:"CC&%& '02("C'> ?'&:&%'',  $ .$*[" $.:$)R, )T/$-&(C'*' ' 
]CD'*:&T"#''.  

W":; *2/)$ - 0C$*&+).-& ) &)C&-CR+' T/'CD'T$+' )./&"C'> ' ['0C"#">.":;C&).' T&0-&C&(CRB ['-&.CRB, 'B *:$))'\'*$D'', +")." ' 
/&:' T&0-&C&(CRB - ?'&)\"/" ' -0$'+&#"S).-'' ) (":&-"*&+. !/' &)-&"C'' Q*&:;C'*$+' #$CC&%& *2/)$, T&:2("CCR" '+' /$C"" ?$0&-R" 
)-"#"C'> T/'-&#>.)> - )&&.-".).-'" ) )&-/"+"CCR+' C$2(CR+' -0%:>#$+' ' #$CCR+'. 5)&?&" -C'+$C'" 2#":>".)> /$)*/R.'@ )->0' 
&/%$C'0$D'' ['-&.CR B ' )/"#R 'B &?'.$C'>, &)&?"CC&).>+ T/')T&)&?:"C'> &/%$C'0+&- * /$0:'(CR+ 2):&-'>+ )/"#R, '0+"C"C'>+ *:'+$.$, 
T/&-&#'.)> .$* C$0R-$"+RS Ç]*&:&%'(")*'S T&#B&#È * '02($"+&+2 +$."/'$:2. !& +"/" &)-&"C'> *2/)$ T/"#T&:$%$".)> 2%:2?:"CC&" 
0C$*&+).-& 2($A'B)> ) / $0C&&?/$0'"+ T&0-&C&(CRB ['-&.CRB, 'B ]*&:&%'(")*'+' C'Q$+', &)&?"CC&).>+' &?/$0$ ['0C' ' ].&:&%''.  

,./2*.2/$ *2/)$ ./$#'D'&CC$>: &)C&-CR" %/2TTR &/%$C'0+&- /$))+$./'-$@. - )')."+$.'(")*&+ T&/>#*", &./$[$@A"+ ]-&:@D'@ 
['-&.C&%& +'/$. 8$ T"/-RB 2/&*$B 2("C' *' 2%:2?:>@. )-&' T&0C$C'> &? ]-&:@D'' ['0C' C$ I"+:", ' - #$:;C"SQ"+ &?2("C'' 
]-&:@D'&CCRS $)T"*. ?'&:&%'' &).$`.)> -"#2A'+ T/' 0C$*&+).-" ) *&C*/".CR+' &?^"*.$+' ' &?A'+' -&T/&)$+', *$)$@A'+')> )./&"C'> , 
T/&')B&[#"C'> ' ['0C"#">.":;C&).' ['-&.CRB.  

J2/) & ?2("C'> )&).&'. '0 ."&/".'(")*'B ' :$?&/$.&/C& -T/$*.'(")*'B 0$C>.'S. !"/-R" T/'0-$CR /$)Q'/'.; ' #&T&:C'.; +$."/'$: 
2("?C'*&- ' 'C."%/'/&-$.; -&)T/'>.'" /$0:'(CRB /$0#":&- *2/)$, -.&/R" 0$*/"T:>@. ."&/".'(")*'" 0C$C'> ' T&0-&:>@. C$'?&:"" T& :C&, 
#".$:;C& '  2%:2?:"CC& &)-&'.; '02($"+R" -&T/&)R. 6($A'")> &)-$'-$@. T/&%/$++CRS +$."/'$: D'*:'(C&, (.& )T&)&?).-2". T&)."T"CC&+2 
2%:2?:"C'@ 0C$C'S T& T/"#+".2 ) 2(".&+  'C\&/+$D'', T&:2("CC&S C$ T/"#R#2A'B ].$T$B &?2("C'>.  

, D":;@ T&-RQ"C'> .-&/(")*&S $*.'-C&).' Q* &:;C'*&-, T/&%/$++$ T/"#2)+$./'-$". ')T&:;0&-$C'" - )$+&).&>.":;C&S /$?&.", 
C$/>#2 ) &?>0$.":;C&S 2("?C&S :'."/$.2/&S, /$0C&&?/$0CRB #&T&:C'.":;CRB ').&(C'*&-. !/$*.'(")*'" 0$C>.'> T/&-&#>.)> ) 
')T&:;0&-$C'"+ C$%:>#C&%& +".&#'(")*&%& &?2($@A"%& +$."/'$:$; +$*/&- ' +'*/&T/"T$/$.&- ?'&:&%'(")*'B &?^"*.&-.  

N&:;Q&" *&:'(").-& ($)&- &.-"#"C& C$ ]*)*2/)'', (.& T&0-&:>". -'02$:'0'/&-$.; ' 2:2(Q'.; -&)T/'>.'" 2("?C&%& +$."/'$:$, 
)T&)&?).-2". C" .&:;*& )')."+$.'0$D'' T&:2("CCRB C$ 2/&*$B )-"#"C'S, C& ' 'B .-&/(")*&+2 &)+R):"C'@, $ .$*[" ]+&D'&C$:;C&+2 
-&-:"("C'@ 2($A'B)> - &)-&"C'" *2/)$. !/&%/$++$ *2/)$ T/"#2)+$./'-$". T/&-"#"C'" ]*)*2/)'S - I&&:&%'(")*'S +20"S, I&&T$/* ' 
5*"$C$/'2+, $ .$*[" +'C'+2+ #-2B ]*)*2/)'S - T/'/&#2 (0'+C@@ ' -")"CC@@) ' ]*)*2/)'@ C$ \"/+2 ':' - T'.&+C'* T& /$0-"#"C'@ 
['-&.CRB.  

J&C./&:; *$(").-$ &)-&"C'> +$."/'$:$ T/&'0-&#'.)> - -'#" 2).CRB &T/&)&-, *&C./&:;CRB /$?&. ' .").&-, $ .$*[" - '%/&-&S \&/+" 
(Q$/$#R, */&))-&/#R). !& &*&C($C'' *2/)$ 2($A'")> )#$@. ]*0$+"C.  

 
F&2'*1"%3' M/*#":  
F"+$ 1. X&/#&-R" ' 'B T/&')B&[#"C'" Ð 4 ( 
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5?A$> B$/$*."/').'*$ B&/#&-RB. !/&')B&[#"C'" ' &)C&-CR" ].$TR ]-&:@D'' B&/#&-RB. 5?&:&(C'*'. 7$CD".C'*. O$?&.R =.5. 
J&-$:"-)*&%&.  

!/$*.'(")*&" 0$C>.'" Ç5)&?"CC&).' /$0-'.'> C'0Q'B B&/#&-RBÈ  
 
F"+$ 2. OR?&&?/$0CR" ' /R?R - 12( 
,&-/"+"CCR" ?")(":@).CR" (*/2%:&/&.R").  
5?A$> B$/$*."/').'*$ /R?, -C"QC"" ' -C2./"CC"" )./&"C'", &*/$)*$, )T&)&?R #-'["C'>, T'.$C'", /$0+C&["C'", 'C).'C*.'-CR" 

T/&%/$++R T&-"#"C'> /R?. O$0-'.'" /R?.  
!/&')B&[#"C'" ' ]-&:@D'>, *:$))'\'*$D'> ' /$0C&&?/$0'" /R?. 
5B/$C$ /R?. 
O&:; /R? - T/'/&#" ' ['0C' (":&-"*$.  
!/$*.'(")*'" 0$C>.'>: ÇN")(":@).CR" (*/2%:&/&.R")È, ÇX/>A"-R" ' J&).CR" /R?RÈ, ÇO$0+C&["C'" ' /$0-'.'" /R?È.  
 
F"+$ 3. J:$)) 0"+C&-&#CR" - 12 ( 
5?A$> B$/$*."/').'*$ 0"+C&-&#CRB. 5./>#R N")B -&).R", X-&).$.R" ' N"0C&%'".  
5)&?"CC&).' )./&"C'> ' &?/$0$ ['0C' 0"+C&-&#CRB C$ T/'+"/" :>%2Q*' (-C"QC"" )./&"C'", T&*/&-R ' &*/$)*$, *&C"(C&).' ' 'B 

/$?&.$, -C2./"CC"" )./&"C'"; )*":"., )')."+$ #RB$C'> :"%*'+' ' +"B$C'0+ -#&B$, */&-"C&)C$> )')."+$, +&0%  ' &/%$CR (2-).-, )./&"C'" 
T&:&-&S )')."+R).  

!'A"-&" ' ."//'.&/'$:;C&" T&-"#"C'" 0"+C&-&#CRB. N/$(CR" /'.2$:R, /$0+C&["C'" ' 0$?&.$ & T&.&+).-".  
O$0-'.'" 0"+C&-&#CRB.  
!/&')B&[#"C'" 0"+C&-&#CRB, &)-&"C'" C$0"+CRB +").&&?'.$C'S.  
K'#&-&" /$0C&&?/$0'" ' *:$ ))'\'*$D'> )&-/"+"CCRB 0"+C&-&#CRB.  
5B/$C$ 0"+C&-&#CRB.  
!/$*.'(")*'" 0$C>.'>: Ç!:$C )./&"C'> 0"+C&-&#CRBÈ, ÇO$0-'.'" 0"+C&-&#CRBÈ, ÇO$0C&&?/$0'" 0"+C&-&#CRBÈ. 
 
F"+$ 4. J:$)) T/")+R*$@A'")> (/"T.':'') - 12 ( 
5?A$> B$/$*."/').'*$ /"T.':'S. 5./>#R 4"Q2S($.R " (EA"/'DR ' I+"'), J:@-&%&:&-R", J/&*&#':R ' 4"/"T$B'.  
,/"#$ &?'.$C'> ' &?/$0 ['0C' /"T.':'S. KC"QC"" )./&"C'". !&*/&-R ' &*/$)*$. ,T&)&?R #-'["C'> ' T/')T&)&?:"C'> * T'.$C'@.  
KC2./"CC"" )./&"C'" /"T.':'S C$ T/'+"/" T/R.*&S >A"/'DR; )*":"., +"B$C'0+ /"?"/C&%& #RB$C'>, */&-"C&)C$> )')."+$, +&0% ' 

&/%$CR (2-).-, )./&"C'" T&:&-&S )')."+R.  
F"//'.&/'$:;C&" ' ?/$(C&" T&-"#"C'". 5)&?"CC&).' /$0+C&["C'> ' /$0-'.'>, 0$/&#RQ"-R" &?&:&(*' . I$?&.$ & T&.&+).-". 
!/&')B&[#"C'" ' ]-&:@D'> T/")+R*$@A'B)>.  
K'#&-&" /$0C&&?/$0'" ' *:$))'\'*$D'> /"T.':'S: ')*&T$"+R" T/")+R*$@A'")>, #'C&0$-/R ' T/'('CR 'B -R+'/$C'>, )&-/"+"CCR" 

&./>#R T/")+R*$@A'B)> ' &)C&-CR" -'#R. !/$*.'(")*'" 0$C>.'>: ÇKC"QC"" ' -C2./"CC"" )./&"C'" T/")+R*$@A'B)> C$ T/'+"/" T/R.*&S 
>A"/'DRÈ, Ç,./&"C'" >SD$ /"T.':'SÈ, ÇO$0C&&?/$0'" /"T.':'SÈ.  

 
F"+$ 5. J:$)) T.'DR - 12 ( 
5?A$> B$/$*."/').'*$ T.'D. KC"QC"" )./&"C'" )'0&%& %&:2?> ' #/2%'B T.'D. !"/"#C'" ' 0$#C'" *&C"(C&).' ' 'B /$0C&& ?/$0'". 

!&*/&-R.  
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KC2./"CC"" )./&"C'" T.'D C$ T/'+"/" )'0&%& %&:2?>. P&:&)&-&S $TT$/$.. 5)&?"CC&).' )./&"C'> )->0$CCR" ) T&:".&+. 
O$0C&&?/$0'" T/'"+&- T'.$C'> 2 T.'D.  
5/%$CR /$0+C&["C'>. ,./&"C'" >SD$, /$0-'.'" ' -R:2T:"C'". F&*&-$C'" ' ?/$(C&" T&-"#"C'", T&)./&S*$ %C"0#$, C$)'['-$C'", 

-R*$/+:'-$C'" ' Ç-&[#"C'"È T."CD&-. !/')T&)&?:"C'" * )"0&CCR+ >-:"C'>+ T/'/&#R. 9'%/$D'' T.'D.  
!/&')B&[#"C'" T.'D.  
J:$))'\'*$D'> ' \':&%"C"0 )&-/"+"CCRB T.'D. 5)C&-CR" &./>#R T.'D, /$0C&&?/$0'" ' ?'&:&%'> 'B T/"#).$-'.":"S.  
<)T&:;0&-$C'" T.'D (":&-"*&+. !.'D"-&#).-&. 5B/$C$ T.'D.  
!/$*.'(")*'" 0$C>.'>: ÇKC"QC"" )./&"C'" T.'D C$ T/'+"/" )'0&%& %&:2?>. 5T"/"C'"È Ç,./&"C'" >SD$ T.'D. O$0+C&["C'" ' /$0-'.'" 

T.'DÈ. 
 
F"+$ 6. J:$)) +:"*&T'.$@A'" - 16( 
5?A$> B$/$*."/').'*$ +:"*&T'.$@A 'B.  
KC"QC"" )./&"C'" +:"*&T'.$@A"%&, T&*/&-R ' ."/+&/"%2:>D'>. J&C"(C&).' ' )T&)&?R T"/"#-'["C'>.  
KC2./"CC"" )./&"C'" +:"*&T'.$@A"%& C$ T/'+"/" )&?$*'. KR/$["C'" ]+&D'S ' T&-"#"C'" +:"*&T'.$@A'B. 3&+'C'/&-$C'" ' 

T&#('C"C'", ."//'.&/'$:;C&).;.  
!'.$C'" ' T' A"-&" T&-"#"C'". !/')T&)&?:"C'" * %/2?&S /$).'.":;C&S T'A".  
N/$(C&" T&-"#"C'". O$0+C&["C'" ' /$0-'.'" +:"*&T'.$@A'B. K)*$/+:'-$C'" +&:&*&+ ' 0$?&.$ & T&.&+).-". U&/+R )"+"SCRB 

&.C&Q"C'S. 
!/&')B&[#"C'" ' ]-&:@D'> +:"*&T'.$@A'B.  
5)C&-CR" %/2TTR +:"*&T'.$@A'B: >SD"*:$#2A'", )2+($.R" ' T:$D"C.$/CR". 5)C&-CR" &./>#R, /$0C&&?/$0'" ' ?'&:&%'> 'B 

T/"#).$-'.":"S.  
!/'+$.R. !/&')B&[#"C'" (":&-"*$.  
O&:; +:"*&T'.$@A'B - ['0C' (":&-"*$. 3&+$QC'" ['-&.CR", 5B/$C$ +:"*&T'.$@A'B.  
!/$*.'(")*&" 0$C>.'" ÇO$0C&&?/$0'" +:"*&T '.$@A'BÈ.  
 
I$(".  - 4 ($)$. 
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I0'(%& -$'L"$30'#M3S 5-"%  
 
1 
T/T 

F"+$ 2/&*$ 
K'# 
#">.":;C&).'  

J --& ($)&- 
O"$:;C&" 
*--& ($)&- 

F"+$ 1. X&/#&-R" ' 'B T/&')B&[#"C'" Ð 2 (  

1 
5?A$> B$/$*."/').'*$ B&/#&-RB. !/&')B&[#"C'" ' &)C&-CR" ].$TR ]-&:@D'' 
B&/#&-RB. 5?&:&(C'*'. 7$CD".C'*. O$?&.R =.5. J&-$:"-)*&%&.  

7"*D'>, &T/&)  
 1 

2 
!/$*.'(")*&" 0$C>.'" Ç5)&?"CC&).' /$0-'.'> C'0Q'B B&/#&-RBÈ  !/$*.'(")*$> 

/$?&.$  1 

F"+$ 2. OR?&&?/$0CR" ' /R?R - 6(  

3 ,&-/"+"CCR" ?")(":@).CR" (*/2%:&/&.R").  7"*D'>, 
&?)2[#"C'"  

1  

4 !/$*.'(")*&" 0$C>.'": ÇN")(":@).CR" (*/2%:&/&.R")È  !/$*.'(")*$> 
/$?&.$ 

 1 

5 
5?A$> B$/$*."/').'*$ /R?, -C"QC"" ' -C2./"CC"" )./&"C'", &*/$)*$, )T&)&?R 
#-'["C'>, T'.$C'", /$0+C&["C'", 'C).'C*.'-CR" T/&%/$++R T&-"#"C'> /R?. 
O$0-'.'" /R?.  

7"*D'>, 
&?)2[#"C'"  1  

6 
!/&')B&[#"C'" ' ]-&:@D'>, *:$))'\'*$D'> ' /$0C&&?/$0'" /R?. 5B/$C$ /R?.  
O&:; /R? - T/'/&#" ' ['0C' (":&-"*$.  

7"*D'>  
 1 

7 
!/$*.'(")*&" 0$C>.'": ÇX/>A"-R" ' J&).CR" /R?RÈ  !/$*.'(")*$> 

/$?&.$ 
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8 
 !/$*.'(")*&" 0$C>.'": ÇO$0+C&["C'" ' /$0-'.'" /R?È  !/$*.'(")*$> 

/$?&.$ 
 1 

F"+$ 3. J:$)) 0"+C&-&#CR" - 6(  

9 
5?A$> B$/$*."/').'*$ 0"+C&-&#CRB. 5./>#R N")B-&).R", X-&).$.R" ' 
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7"*D'>, &T/&)  
 1 

10 

5)&?"CC&).' )./&"C'> ' &?/$0$ ['0C' 0"+C&-&#CRB C$ T/'+"/" :>%2Q*' 
(-C"QC"" )./&"C'", T&*/&-R ' &*/$)*$, *&C"(C&).' ' 'B /$?&.$, -C2./"CC"" 
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/$?&.$ 
1  

12 
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!/&')B&[#"C'" 0"+C&-&#CRB, &) -&"C'" C$0"+CRB +").&&?'.$C'S. K'#&-&" 
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E &2/-.  5& ,R(&*/  
ÇK'LYM&-&436È 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 
 
A&6#%3$'-.%"6 +"53#M": 
 ,&#"/[$C'" T&#+&#2:>  ÇK'LYM&-&436È &./$[$". C$2*2 & -0$'+&&.C&Q"C'>B ['-&%& -"A").-$ (C$ /$0CRB 2/&-C>B "%& &/%$C'0$D'') ) 

&*/2[$@A"S )/"#&S -& -)"B "" T/&>- :"C'>B.  
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Y*&:&%'> - )')."+" C$2*. K$[C"SQ'" T&C>.'> & T&):"#C'B '02($"+RB ]*&:&%'"S Ð &?^"*.$B T/'/&#R. I$*&CR ' T/$-':$, 
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92/$-;`- =.P. 9".&#'*& -#'#$*.'(")*'S *&+T:"*. #:> ]*&:&%'(")*'B  ')):"#&-$C'S Ç!(`:*$ -6È. O"*&+"C#$D'' T& T/'+"C"C'@. 

6("?C&-+".&#'(")*&" T&)&?'". ,!?., J/')+$)+, 1998 %.  
8"?": !. 8$2*$ &? &*/2[$@A"S )/"#". J$* 2)./&"C +'/. K 2 -B .... 9., 9'/, 1993 %.  
8'#"C J. O$)."C'> ' ['-&.CR". 9., 9'/, 1991 %.  
!&C&+$/"-$ <.8., , &:&+'C K.!., J&/C':&-$ 5.=. 5?A$> ]*&:&%'>. O&).&- -C$-3&C2, U"C'*), 2009  
O&%&-$> 5.P. Y*&:&%'(")*&" +&#":'/&-$C'": T/$*.'*$ Ð ,!?., 2007  
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E&2/-. 5& ,R(&*/ :#%&,R 4343'%R 0'-&,'M"  
 
 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)&- - %&# 
 

!&>)C'.":;C$> 0$T')*$:  

9 &#2:; Ç5)C&-R %'%'"CR (":&-"*$È T&0-&:>". 2%:2?'.; 0C$C'> 2($A'B)> - C"*&.&/RB $)T"*.$B $C$.&+'', C"T&)/"#).-"CC& )->0$CCRB 
) +"#'D'C&S. K *2/)" /$))+$./'-$@.)> C"*&.&/R" )')."+R &/%$C'0+$, C$'?&:"" '02("CCR" ) .&(*' 0C$C'> +"#'D'CR. 6($A'+)> #$".)>  
+"#'D' C)*'S -0%:># C$ )')."+R &/%$C'0+, (.&, -T&):"#).-'', +&[". ).$.; ($).;@ T/&\"))'&C$:;C&%& &?/$0&-$C'> 2("C'*$.  

J2/) T/"#).$-:>". )&?&S 2%:2?:"C'" - C"*&.&/R" %:$-R ?$0&-&%& *2/)$ $C$.&+'' (":&-"*$. J2/) T/"#C$0C$("C #:> 
").").-"CC&C$2(C&%& *:$))$. W":; *2/)$: #$.; T/"#).$-:"C'" & C"*&.&/RB $)T"*.$B +"#'D'CR. 7"*D'' T&0-&:>@. 2($A'+)> :2(Q" T&C>.; 
&?^"*. '02("C'> .$*'B C$2*, *$* +"#'D'C$, \'0'&:&%'> (":&-"*$, \$/+$*&:&%'>. 3$CCRS *2/) C" .&:;*& /$)Q'/>". ?$0&-&" &?/$0&-$ C'" 
Q*&:;C'*&-, C& ' T&0-&:>". 0$/$C""  &T/"#":'.)> ) -R?&/&+ T/&\"))''. K 2("?C& -+".&#'(")*'S *&+T:"*) -B&#'. 2("?C'*: N$.2"- =.,. 
N'&:&%'>. 4":&-"*. N$0&-RS *2/) #&T&:C"C +$."/'$:&+ T& C$'?&:"" /$)T/&)./$C"CCR+ T$.&:&%'>+ )')."+ &/%$C&- (":&-"(")*&%& 
&/%$C'0+$, &*$0$C'@ T"/-&S #&-/$("?C&S +"#'D'C)*&S T&+&A' ' %'%'"C" (":&-"*$, $ .$*[" )-"#"C'>+' & +&:"*2:>/CRB &)C&-$B 
\'0'&:&%'(")*'B T/&D"))&-, T/&')B&#>A'B - (":&-"(")*&+ &/%$C'0+".  

,./2*.2/$ *2/)$: ./$#'D'&CC$>: &)C&-CR" %/2TTR )')."+ &/%$C&- /$))+$./'-$@.)> - T&/>#*" T&>-:"C'> 2 (":&-"(")*&% & ]+?/'&C$, 
(.& &./$[$".  ]-&:@D'@ ['-&.C&%& +'/$. J&C./&:; *$(").-$ &)-&"C'> +$."/'$:$ T/&'0-&#'.)> - -'#" .").&-, 2).CRB &T/&)&-, *&C./ &:;CRB 
/$?&. T& &*&C($C'' '02("C'> *$[#&S ."+R, $ .$*[" - '%/&-&S \&/+" (Q$/$#R, */&))-&/#R).  

!& &*&C($C'' *2/)$ 2($A' ")> )#$@. ]*0$+"C. 
 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. 5/%$C'0+ (":&-"*$ ' "%& )./&"C'"  
<).&/'> /$0-'.'> $C$.&+'' ' \'0'&:&%'', ).$C&-:"C'" C$2* - #/"-C"+ +'/", )/"#C"-"*&-;". K-"#"C'" - C&0&:&%'@. N&:"0C; ' 

0#&/&-;". U$*.&/R, -:'>@A'" C$ 0#&/&-;" (":&-"*$.  J:$ ))'\'*$D'' ?&:"0C"S (":&-"*$. F"("C'" ' ')B&#R 0$?&:"-$C'>. 5/%$CR, )')."+R 
&/%$C&-. 5/%$C'0+ *$* "#'C&" D":&". !$.&%"CR. <C\"*D'&CC$> D"T;. F"("C'" 'C\"*D'&CC&%& T/&D"))$. N&/;?$ ) 'C\"*D'&CCR+' 
0$?&:"-$C'>+'. I$?&:"-$C'>, '+"@A'" &)&?&" 0C$("C'": $."/&)* :"/&0, %'T"/.&C'>, 'C\$/*. +'&*$/#$, $/'.+'>, -/&[#`CCR" T&/&*' )"/#D$. 
U$*.&/R /')*$ #:> )"/#"(C& Ð )&)2#').RB 0$?&:"-$C'S.  

 
F"+$ 2. !)'B '(")*&" 0#&/&-;" (":&-"*$  
,./")): ).'+2: ' &.-".. ,.$#'' &?A"%& $#$T.$D'&CC&%& )'C#/&+$. !)'B&:&%'(")*'" +"B$C'0+R 0$A '.R &. )./"))$. O$)T/&)./$C`CCR" 

]+&D'&C$:;CR" 0$?&:"-$C'>. 
 
F"+$ 3. X'+'(")*$> 0$-')'+ &).; (":&-"(")*&%& &/%$C'0+$. 
3&0'/&-*$ :"*$/).-"CCRB T/"T$/$.&-. 9".&#R T/'`+$ :"*$/).-"CCRB T/"T$/$.&-. Y\\"*. T&):"#"S).-'>. O$0-'.'" .&:"/$C.C&).'. 

X'+'(")*$> 0$-')' +&).;. ,.'+2:'/2@A'" T/"T$/$.R. 6)T&*$'-$@A'" ' )C&.-&/CR" )/"#).-$. 8"S/&+"#'$.&/R ' /"D"T.&/CR" +"B$C'0+R. 
YC#&/\'CR. KR-"#"C'" -"A").- '0 &/%$C'0+$.  
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F"+$ 4. P'%'"C$ &T&/C&-#-'%$.":;C&S )')."+R   
,./&"C'" )*":".$. J&).C$> ' B/>A"-$> .*$C;. ,&"#'C"C'" *& )."S. ,./&"C'" +RQ"(C&S )')."+R. O$?&.$ +RQD. 7$?. /$?&.$: Ç,./&"C'" 

T&0-&C*&- /$0CRB &.#":&- T&0-&C&(C'*$È, !/$*.'(")*&" 0$C>.'": +"B$C'0+ +RQ"(C&%& )&*/$A"C'>. 
 
F"+$ 5. P'%'"C$ T'A"-$/'.":;C$> )')."+R -.  
,./&"C'" ' \2C*D'' [":2#&(C& -*'Q"(C&%& ./$*.$. !' .$.":;CR" -"A").-$. 7$?. /$?&.$ Ç3"S).-'" ):@CR C$ */$B+$:È.  
 
<"+$ 6. P'%'"C$ #RB$.":;C&S )')."+R  
,./&"C'" ' \2C*D'' -&0#2B&C&)CRB T2."S ' :"%*'B. P$0&&?+"C - :"%*'B ' .*$C>B. P'%'"C$ #RB$C'>. !/$*.'(")*&" 0$C>.'": 

#RB$.":;CR" #-'["C'>, .'TR #RB$C'>.  
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I0'(%& -$'L"$30'#M3S 5-"%  
\  <'L"  0"#R 
1 <).&/'> $C$.&+'', \'0'&:&%'' ' +"#'D'CR. =*.2$:;CR" T/&?:"+R )&-/"+"CC&S +"#'D'CR.  2 
2 KC2./"CC>> )/"#$ &/%$C'0+$ ' "" *&+T&C"C.R. P&+"&).$0. J'):&.C&-&)C&-C&S ' -&#C&-

]:"*./&:'.CRS &?+"C - &/%$C'0+".  
2 

3 6/&-C' &/%$C'0$D'' &/%$C'0+$. ,./&"C'" .*$C"S &/%$C'0+$.  2 
4 O"\:"*.&/C$> /"%2:>D'> &/%$C'0+$. I$*&CR /$0#/$["C'> ' -&0?2[#"C'>. ,./&"C'" /"D"T.&/&-, 

C"/-CRB T/&-&#C'*&- ' C"/-CRB D"C./&-. IC$("C'" /"\:"*)&- (":&-"*$ #:> &D"C*' )&).&>C'> 
C"/-C&S )')."+R.  

2 

5 ,./&"C'" ' \2C*D'' -"%".$.'-C&S C"/-C&S )')."+R. K"%".$.'-C$> /"%2:>D'> #">.":;C&).' 
&/%$C'0+$ 

2 

6 =C$.&+'> ' \'0'&:&%'> ]C#&*/'CC&S )')."+R. P&/+&C$:;C$> /"%2:>D'> #">.":;C&).' 
&/%$C'0+$. 

2 

7 ,')."+$ */&-'. J/&-".-&/"C'".   
8 ,')."+$ )-`/.R-$C'> */&-'. N&:"0C' )')."+R */&-'.  2 
9 <++2CC$> )')."+$. K/&[#"CCRS ' T/'&?/"."CCRS '++2C'.".. =::"/%'(")*'" ' '++2CCR" 

0$?&:"-$C'>. 
1 

10 <C\"*D'&CCR" 0$?&:"-$C'> ' '++2C&T/&\':$*.'*$.  1 
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11 <C#'-'#2$:;C&" /$0-'.'" &/%$C'0+$. Y+?/'&:&%'> (":&-"*$. K/&[#"CCR" T&/&*' ' $C&+$:'' 
/$0-'.'>.  

1 

12 P"C".'*$ (":&-"*$. P"C".'(")*'" 0$?&:"-$C'>.  1 
13 5T&/C&-#-'%$.":;C$> )')."+$ (":&-"*$. ,*":". ' )&"#'C"C'> *&)."S.  1 
14 ,./&"C'" +RQD ' )2B&[':'S. U'0'&:&%'> +RQ"(C&%& )&*/$A"C'>.  1 
15 J/&-"C&)C$> )')."+$. =C$.&+'> ' \ '0'&:&%'> )"/#D$. 9".&#R '02("C'> ' &D"C*$ )&).&>C'> 

)"/#"(C& -)&)2#').&S )')."+R. Y:"*./&*$/#'&%/$\'>.  
1 

16 J/&-"C&)CR" ' :'+\$.'(")*'" )&)2#R. J/&-&)C$?["C'" &/%$C&-.  1 
17 3RB$.":;C$> )')."+$. P$0&&?+"C - &/%$C'0+". 9".&#R ')):"#&-$C'> #RB$.":;C&S )')."+R.  1 
18 5?0&/ T'A"-$/'.":;C&S )')."+R. =C$.&+'> ' \'0'&:&%'> [":2#&(C& -*'Q"(C&%& ./$*.$. 1 
19 !'A"-$/"C'". !'A"-$/'.":;CR" [":"0R ' \"/+"C.R. 9".$?&:'0+ ['/&-, ?":*&- ' 2%:"-&#&-.  1 
20 KR#":'.":;C$> )')."+$. ,./&"C'" T&("*. 5?/$0&-$C'" +&('. O"%2:>D'> -&#C&-]:"*./&:'.C&%& 

?$:$C)$ - &/%$C'0+" 
1 

21 O"T/&#2*.'-C$> )')."+$ (":&-"*$. N"/"+"CC&).; ' /&#R  1 
22 !&*/&-C$> )')."+$ &/%$C'0+$. J&[$ ' "" T/&'0-&#CR". F"/+&/"%2:>D'>/  1 
23 W"C./$:;C$> C"/-C$> )')."+$. ,T'CC&S +&0%. ,.-&: +&0%$, +&0["(&*, T/&+"[2.&(CRS +&0%. 1 
24 W"C./$:;C$> C"/-C$> )')."+$. !"/"#C'S +&0%. 9&0%&-R" &?&:&(*'. J/&-&)C$?["C'" +&0%$. 1 
25 !"/'\"/'(")*$> C"/-C$> )')."+$. <CC"/-$D'> &/%$C&-.  1 
27 ,')."+$ &/%$C&- (2-).-. =C$:'0$.&/R.          1 
28 KR)Q$> C"/-C$> #">.":;C&).;. 6):&-CR" /"\:"*)R. Y+&D'' ' T$+>.;. !&-"#"C'" (":&-"*$.  1 
29 U'0'&:&%'> ?&:'. U'0'&:&%'> )C$ ' ?&#/).-&-$C'>.  1 
30 !&C>.'" & 0#&/&-;" ' ?&:"0C'. !$.&:&%'(")*$> $C$.&+'> ' T$.&:&%'(")*$> \'0'&:&%'>. F'T&-R" 

T$.&:&%'(")*'" T/&D"))R. =:;."/$.'-CR" T/&D"))R. 3')./&\'>, C"*/&0, $T&T.&0. !/&D"))R 
T/')T&)&?:"C'> ' *&+T"C)$D''  

1 

31 F'T&-R" T$.&:&%'(")*'" T/&D"))R. 3')D'/*2:>.&/CR" T/&D"))R. K&)T$:"C'". 5T2B&:"-RS 
/&).  
 

1 

32 F'T&-R" T$.&:&%'(")*'" T/&D"))R. <++2C&T$.&:&%'(")*'" T/&D"))R. <++2C&#"\'D'.CR" 
)&).&>C'>. F"/+'C$:;CR" )&).&>C'>  

1 

33 9".&#R #'$%C&).'*' - +"#'D'C". J:'C'(")*$>, :$?&/$.&/C$> ' 'C)./2+"C.$:;C$> #'$%C&).'*$.  1 
34 U$/+$*&:&%'>. 3"S).-'" ?'&:&%'(")*' $*.'-CRB -"A").- C$ &/%$C'0+. !&C>.'" & #&*$0$.":;C&S 

+"#'D'C".  I$("..  
1 

 
 

 
C&5*&#R M 3$&4&,&L/ YM+"L'%/ 5& M/*#/: 
<).&/'> /$0-'.'> $C$.&+'' ' \'0'&:&%'', ).$C&-:"C'" C$2* - #/"-C"+ +'/", )/"#C"-"*&-;".  
,./")): ).'+2: ' &.-"..  



70 
 

3&0'/&-*$ :"*$/).-"CCRB T/"T$/$.&-.  
,./&"C'" )*":".$. J&).C$> ' B/>A"-$> .*$C;.  
,./&"C'" ' \2C*D'' [":2#&(C& -*'Q"(C&%& ./$*.$. 
,./&"C'" ' \2C*D'' -&0#2B&C&)CRB T2."S ' :"%*'B.  
 
73$'*"$/*" 2-6 &(/0"J)'4&#6 3 5'2"4&4":  
=).$B&- =.Z. =.:$) $C$.&+'' (":&-"*$. K)" &/%$CR (":&-"(")*&%& .":$ -N":RS %&/&#, 2005 
N$/$?$C&- ,.K. N'&:&%'>. 4":&:&-"* - 9., !/&)->A"C'", 2007  
NR*&- B.JI. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
9$.>Q 8.Z. N'&:&%'> (":&-"*$. J'"-, Ç9$S)."/ -*:$)È, 2005. 80 ). 
O"0$C&-$ G.=., =C.&C&-$ <.!., O"0$C&- =.=. N'&:&%'> (":&-"*$ - .$?:'D$B, /')2C*$B ' )B"+$B. 9.,'2008, 207 ). 
,$T'C 9.O.,E.<.,'-&%:$0&-. =C$.&+'> ' \'0'&:&%'> (":&-"*$. 9., 1998, 438 ).  
N$/$?$C&- ,.K. N'&:&%'>. 4":&-"* - 9., !/&)->A"C'", 2007  
N"S"/ K.=. KC2./"CC'" ?&:"0C' - 7., P&)2#$/).-"CC&" '0#$.":;).-& +"#'D'C)*&S :'."/$.2/R, 1963  
N:@%"/ =.U. J:'C'(")*$> '++2C&:&%'> *'Q"(CRB 'C\"*D'S - O'%$, IK=!IP8G, 1980  
NR*&- B.7. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
P$/(2* P.<. 5)./R" TC"-+&C''.<++2C&:&C'>,&D"C*$ .>[").',*:'C'*$,:"("C'" - 9.,8$2*$, 1989 
P2:"C*&- ,.<., 3+'./'"-$ F.=. F").&-R" 0$#$C '>: (":&-"*. 9., 2001, 84 ).  
P2/"-'( G.,. <0+"C('-&).; *:'C'(")*&%& ."("C'> 'C\"*D'&CCRB 0$?&:"-$C'S - 7., 9"#'D'C$,1977  
3[2$C ,. ,./$CC&).' C$Q"%& .":$. 9., 2008, 556 ).  
<-$C'D*'S 9.U.  =C$.&+'> (":&-"*$ - 9., U'0*2:;.2/$ ' )T&/., 1985  
J&:")&- 3.K. N'&:&%'> (":&-"*$ 8 *:$)) - 9., 3/&\$, 2011  
J&/&?*&- =.K. 8&/+$:;C$> \'0'&:&%'> - 9., KR)Q$> Q*&:$, 1980 
J20'C$ ,.<., U'/)&-$ ,.,. 8&/+$:;C$> \'0'&:&%'>. 9., 2006. 159 ).  
J2/"T'C$ 9.9. =C$.&+'> (":&-"*$ - 9.,K:$#&), 2005 
7'T("C*& K.E. =.:$) C&/+$:;C&S $C$. &+'' (":&-"*$ - 9., 9"#*C'%$, 1988 
9$/*&-$ <.K., 8"["CD"- 9.K. U$/+$*&:&%'>. ,!?, 1997, 470 ).  
9$/.RC&- =.<. KC2./"CC'" ?&:"0C' (- 2 .&+$B) - 9., P]&.$/, 2005  
9$.>Q 8.Z. N'&:&%'> (":&-"*$. J'"-, Ç9$S)."/ -*:$)È, 2005. 80 ). 
9$Q*&-)*'S 9.3. 7"*$/).-"CCR" )/" #).-$: - 2 ($).>B. F$Q*"C., Ç9"#'D'C$È, 1988 
9&0% (T"/. ) $C%:., T&# /"#. !.K.,'+&C&-$). 9., Ç9'/È, 1982. 278 ). 
8$T$:*&- !.8. X'/2/%'(")*'" ?&:"0C' - 7., 9"#'D'C$, 1969  
!$:""- 8.O. ,T/$-&(C'* -/$($ &?A"S T/$*.'*' (2 .&+$) - YJ,95, 2002  
!/$*.'(")*'" 0$C>.' > T& *2/)2 ÇU'0'&:&%'> (":&-"*$ ' ['-&.CRBÈ (T&# /"#. O.<.=S0+$C$ ' <.=.3@*$/"-$). 8&-&)'?'/)*, 2003, 118 ).  
O$.C"/ 8.=. N&:"0C' T&("* ' %'T"/.&C'> - 9., 9"#'D'C$, 1971  
O>?&- ,.<. X/&C'(")*$> T&("(C$> C"#&).$.&(C&).; - 7., 9"#'D'C$, 1976  
,$T'C 9.O. =C$.&+' > ($:&-"*$ 2 .&+$ - 9., 9"#'D'C$, 1987  
,+'/C&- ,.9. !/&\':$*.'(")*'" T/'-'-*' - 7., 9"#'D'C$, 1989  
F&T&:>C)*'S K.3. !)'B&)&+$.'(")*'" /$))./&S).-$ -9.,9"#'D'C$, 1986  
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6Q$*&- P.J. 9"#'D'C)*$> T)'B&:&%'> - 9.,9"#'D'C$, 1984  
4'/*'C =.=. 3'$%C&).'(")*'S )T/$-&( C'* ."/$T"-.$ - 9'C)*, N":$/2);, 1994  
_$?$:&- 8.K. 3".)*'" ?&:"0C' 2 .&+$ - 9., !'."/, 2007  
_-R/"- =.=. =C$.&+'> ' \'0'&:&%'> (":&-"*$ ) &C&-$+' &?A"S T$.$:&%'' - O&).&--C$-3&C2, U"C'*), 2004 
Y#-$/#) 9. 3".)*'" 0$?&:"-$C'> - 9., FGOO=, 1997  

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
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4.9 ;89:!8> A;:D;8EE8 9 E:KI7> Ç^C:7_T=> ;8F<@?=OÈ   ?8 2020 -21 D:K K7> D;IAB 8 -1-9=:  
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9 L&2/-. &#%&,%&4& L&2/-6 

(5& ,R(&*/ ) 
^,&-JU36 *"#$'%3S (# 3#$'L"$3M" *"#$'%3S) 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 
 

A&6#%3$'-.%"6 +"53#M": 
+&#2:; Ç^,&-JU36 *"#$'%3S È   ?$0'/2".)> C$ &?A'B T/'CD'T$B *2/)$ Ç,')."+$.'*$ -R)Q'B /$)."C'SÈ Ç9&/\&:&%'' ' $C$.&+'' 
/$)."C'SÈ ' Ç,')."+$.'*' )T&/&-RB /$)."C'S.  
 

W":; *2/)$ Ð '02('.; )&-/"+"CCR" T/'CD'TR *:$))'\'*$D'' D-".*&-RB /$)."C'S.  
 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. 5?A$> B$/$*."/').'*$ &.#":$ 9&B&&?/$0CR", )')."+$.'*$ ' T/&')B&[#"C'".  
KR)Q'" /$)."C'>, 'B &.:'('> &. C'0Q'B. 9&B&&?/$0CR" *$* &)&?$> ]-&:@D'&CC$> -".-; ) T/"&?:$#$C'"+ - ['0C"CC&+ D'*:" 

%$+".&\'.$. J:$)) !"("C&(C'*'. !&/>#&* 9$/Q$CD'"-R". 9$/Q$CD'> '0+"C('-$> *$* T/"#).$-'.":; *:$))$. F$::&+, /'0&'#R, 
$C."/'#'$:;CR" ' $/B"%&C'$:;CR" T&#).$-*', T/&.&C"+$, -R-&#*&-R" *&/0'C&(*'. V'0C"CCRS D'*: +$/Q$CD''. J:$)) 7').&)."?":;CR" 
+B', &.:'('.":;CR" &)&?"CC&).'. !&/>#&* ,\$%C&-R" +B'. O&# ,\$%C2+, /$)T/&)./$C"C'". 5)&?"CC&).' +&/\&:&%'(")*&%& )./&"C'>. 7 '). 
(%'$:'C&-R" ' B:&/&\'::&C&)CR" *:".*'). ,./&"C'" )T&/&%& C$. 5?/$0&-$C'" .&/\$ ' "%& 0C$("C'". !&/>#&* I":"CR" +B'. J2*2Q*'C :"C. 
9&/\&:&%'(")*&" ' $C$.&+'(")*&" )./&"C'" )."?:> ' :').$. ,T&/&%&C (*&/&?&(*$). !"/').&+ *$* &)&?&" T/')T&)&?:"C'" #:> 
/$)T/&)./$C"C'> )T&/. 9C&%&&?/$0'" 0":"CRB +B&-. 

 
F"+$ 2. ,/$-C'. ":;C$> B$/$*."/').'*$ &.#":&- !)':&\'.&-'#CR", !)':&.&-'#CR", !:$2C&-'#CR", X-&A"-'#CR" ' 

!$T&/&.C'*&-'#CR".  
!"/-R" C$0"+CR" ')*&T$"+R" /$)."C'> - T)':&\'.R. O'C'> <$)."/&*)':&C. F":&+, /'0&+&'#, )T&/$C%'S. 5.#": !)':&.&-'#CR". 

!&/>#&* !)':&.&-R". !)':&. '  .+"0'T."/') - CRC" ['-2A'" T&.&+*'T)':&\'.&-. 5.#": !:$2C&-'#CR". J:$)) !:$2C&-R". !&/>#&* 
!:$2C&-R". V'0C"CCRS D'*: C$ T/'+"/" T:$2C$ ?2:$-&-'#C&%&. !/"&?:$#$C'" - ['0C"CC&+ D'*:" )T&/&\'.$. O$-C&)T&/&-&).;, &?&"T&: RS 
0$/&).&*, $/B"%&C'' ' $C."/'#''. O$0 C&)T&/&-&).;. 9'*/&)T&/$C% ' +"%$)T&/$C%''. !&/>#&* ,":$%'C"::&-R". V'0C"CCRS D'*: 
)":$%'C"::R. Y-&:@D'&CC&" 0C$("C'" -&0C'*C&-"C'> /$0C&)T&/&-&).'. 5.#": X-&A"-'#CR". J:$)) X-&A"-R". !&/>#&* X-&A"-R". 
V'0C"CCRS D'*: C$ T/'+"/" B-&A$ T&:"-&%&. 9&/\&:&%'(") *$> /$-C&)T&/&-&).; ' \'0'&:&%'(")*$> /$0C&)T&/&-&).;, ]:$."/R. IC$("C'" 
B-&A"S. <)*&T$"+R" T:$2CR ' B-&A'. 5.#": !$T&/&.C'*&-'#CR". X$/$*."/').'*$ *:$))&- 6[&-C'*&-R" ' 9$/$..'"-R". J:$)) 
!&:'T&#'&T)'#R. !&/>#&* =)T'#'"-R". V'0C"CCRS D'*: C$ T/'+"/" A'.&- C'*$ +2[)*&%&. ,&/2), 'C#20'S, T:$D"C.$. O$0C&)T&/&-R" 
T$T&/&.C'*'. !&/>#*' ,$:;-'C'"-R" ' 9$/)':'"-R". 5)C&-C$> &)&?"CC&).; - T/"&?:$#$C'" )T&/&\'.$ C$# %$+".&\'.&+.  

 
F"+$ 3. 5?A$> B$/$*."/').'*$ &.#":$ !'C&\'.R (P&:&)"+"CCR"), )')."+$.'*$ ' T/&')B&[#"C'" . 
,"+"CCR" /$)."C'>, )B&#).-& ' &.:'('" P&:&)"+"CCRB ' W-".*&-RB /$)."C'S. 5)&?"CC&).' )./&"C'" )./&?':&- P&:&)"+"CCRB. 

82D"::2) *$* +"%$)T&/$C%'S. 9'*/&)T&/$C%''. J:$)) ,$%&-C'*&-R". !&/>#&* ,"+"CCR" T$T&/&.C'*' *$* ')*&T$"+RS .$*)&C. 5)&?"CC&) .' 
+'*/&)T& /$C%'"- ' )"+>T&("*. J$:'++$.&."*$ ' +"#2::&0$ *$* T/"#).$-'.":' *:$))$. !&/>#&* ,$%&-C'*&-R". ,./&"C'" -"%".$.'-CRB ' 
/"T/&#2*.'-CRB &/%$C&-. X$/$*."/CR" T/"#).$-'.":' *:$))$: )$%&-C'*, 0$+'>. !&/>#&* N"CC"..'.&-R". 5)&?"CC&).' )./&"C'> )./&?' :&-. 
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J:$)) _ 'Q*&C&)CR". !&/>#*' J&/#$'.&-R", X-&SCR" ' P'C*%&-R". J:$)) 5?&:&(*&)"+"CCR", &?A$> B$/$*."/').'*$. 5)&?"CC&).' 
)./&"C'> %C".2+$, ]\"#/R, -":;-'(''.  

 
F"+$ 4. 5)C&-CR" )')."+$.'(")*'" &)&?"CC&).' &.#":$ 9$%C&:'&\'.R (W-".*&-R") ' T/'CD'TR 'B *:$))'\'*$D''.  
W-".&* *$* B$/$*."/CRS T/'0C$* &.#":$. P'T&."0R T/&')B&[#"C'> D-".*&-RB /$)."C'S. J/$.*'S ').&/'(")*'S &("/* )')."+ 

D-".*&-RB /$)."C'S. Y-&:@D'&CC$> )')."+$ +$%C&:'&\'.&- =.7. F$B.$#[>C$ (1987). !&C>.'" & )')."+$.'(")*'B *$."%&/'>B.  
 
F"+$ 5. J:$)) 9$%C&:'& T)'#R (3-2#&:;CR"). X$/$*."/').'*$T&#*:$))&- 9$%C&:''#R ' O$C2C*2:'#R . 
5)C&-CR" C$T/$-:"C'> ]-&:@D'', T&#/$0#":"C'" C$ 8 T&#*:$))&-. !&#*:$)) 9$%C&:''#R - &)C&-$ \':&%"C".'(")*&S )')."+R 

W-".*&-RB. J&#"*) T/'+'.'-C&).' T/'0C$*&-. !&/>#&* 9$%C&:'"D-".CR", & ?A$> B$/$*."/').'*$. !&#*:$)) O$C2C*2:'#R. !&/>#&* 
7@.'*&D-".CR", ]-&:@D'> D-".*&- ' T:&#&- - )"+"S).-" 7@.'*&-R", T/'0C$*' T/'+'.'-C&).' ' )T"D'$:'0$D'', -$[C"SQ'" T/"#).$-'." :'.  

 
F"+$ 6. !/'0C$*' T&#*:$))&- O&0'#R ' 3'::"C''#R.  
!&#*:$)) O&0'#R, ("/.R )B& #).-$ ) O$C2C*2:'#$+' ' &.:'('> &. C'B. !&/>#&* O&0&D-".CR", )"+"S).-& O&0&-R". 5.:'('.":;CR" 

T/'0C$*' )./&"C'> D-".*$ ' T:&#$. P'T$C.'S. 9C&%&&?/$0'" /$)."C'S ' 'B B&0>S).-"CC&" 0C$("C'". !&/>#&* N&?&-&D-".CR". ,"+"S). -$ 
9$%C&:'"-R", W"0$:;T'C'"-R", N&?&- R", /&:; - T/'/&#" ' - B&0>S).-"CC&S #">.":;C&).' (":&-"*$. !&/>#&* I&C.'(C&D-".CR". ,"+"S).-& 
I&C.'(CR", \'.&B'+'(")*'" &)&?"CC&).'. !&#*:$)) 3'::"C''#R, &?A$> B$/$*."/').'*$. !'A"-R", T/>CR" ' >#&-'.R" /$)."C'>. 
3'$%C&).'(")*'" T/'0C$*' T:&#$. !&/>#&* J$ T"/)&D-".CR". ,"+"S).-& J$T2).CR", )./&"C'" T:&#&- ' )"+>C. !'A"-R", )&/CR", 
:"*$/).-"CCR" ' +"#&C&)CR" /$)."C'>.  

 
F"+$ 7. J:$)) 7':'&T)'#R (5#C&#&:;CR"). YC.&+&\':;C&"  C$T/$-:"C'" ]-&:@D''.  
!/&')B&[#"C'" &#C&)"+>#&:;C&).'. !&/>#&* 7':'"D-".CR" *$* D"C./$: ;CRS ' .'T'(CRS )/"#' 5#C&#&:;CRB. ,"+"S).-$ 7':"SCR", 

72*&-R", 7$C#RQ"-R", =)T$/$%2)&-R", -$[C"SQ'" T/"#).$-'.":', B&0>S).-"CC&" 0C$("C'". !&/>#&* 5/B'#C&D-".CR". ,"+"S).-& 
5/B'#CR", &)&?"CC&).' )./&"C'> D-".*$ - )->0' ) &TR:"C'"+ C$)"*&+R+'. P'C&)."+'S, +":*&)"+>CC&).;. O"#*'" ' ')("0$@A'" /$)."C'> 
)"+"S).-$ (-"C"/'C ?$Q+$(&*, T$:;($.&*&/"CC'*, #/"+:'* ' #/.).  

 
F"+$ 8. =C"+&\':;C&" C$T/$-:"C'" ]-&:@D''.  
!&/>#&* 5)&*&D-".CR". ,"+"S).-& 5)&*&-R", )./&"C'" -"%".$.'-CRB &/%$C&-. P"C"/$.'-CR" &/%$CR: )&D-".'>,  .R('C&(CR" ' 

T").'(CR" D-".*', +"Q&("*. O&:; &)&* - T/'/&#". !&/>#&* 9>.:'*&D-".CR". ,"+"S).-& 9>.:'*&-R" (I:$*&-R"). 4"/.R )B&#).-$ ' &.: '('> 
0:$*&- ' &)&*. F'TR )&D-".'S. ,./&"C'" ]:"+"C.$/C&%& )&D-".'> - *&:&)*$. J&:&)*&-R" ' D-".*&-R" ("Q2', 'B T/&')B& [#"C'". X:"?CR" ' 
*&/+&-R" 0:$*'.  

 
F"+R :$?&/$.&/CRB /$?&.: 
J:$)) 5#C&#&:;CR".  
,"+"S).-$ 7':"SCR", 72*&-R", 7$C#RQ"-R".  
,"+"S).-& 5/B'#CR".  
,"+"S).-& 5)&*&-R".  
,"+"S).-& 9>.:'*&-R"  
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I0'(%& -$'L"$30'#M3S 5-"%  
 

1  F"+$ ."&/'>  T/$*.'*$  35F  
1 5?A$> B$/$*."/').'*$ &.#":$ 9&B&&?/$0CR", )')."+$.'*$ ' T/&')B&[#"C'".  2 2  
2 ,/$-C'.":;C$> B$/$*."/').'*$ &.#":&- !)':&\'.&-'#CR", !)':&.&-'#CR", 

!:$2C&-'#CR", X-&A"-'#CR" ' !$T&/&.C'*&-'#CR"  
2 2  

3 5?A$> B$/$*."/').'*$ &.#":$ !'C&\'.R (P&:&)"+"CCR"), )')."+$.'*$ ' 
T/&')B&[#"C'"  

2 2  

4 5)C&-CR" )')."+$.'(")*'" &)&?"CC&).' &.#":$ 9$%C&:'&\'.R (W-".*&-R") ' 
T/'CD'TR 'B *:$))'\'*$D''.  

2 2  

5 J:$)) 9$%C&:'&T)'#R (3-2#&:;CR"). X$/$*."/').'*$ T&#*:$))&- 9$%C&:''#R ' 
O$C2C*2:'#R. 

2 2  

6 !/'0C$*' T&#*:$))&- O&0'#R ' 3'::"C''#R  2 2  
7 =C"+&\':;C&" C$T/$-:"C'" ]-&:@D''  2 1  
8 J:$)) 7':'&T)'#R (5#C&#&:;CR"). YC.&+&\':;C&" C$T/$-:"C'" ]-&:@D'@ 

<.&%&-RS 0$(".. 4 1  

 =$&4& 18 16  
 

C&5*&#R M +"0'$/: 
X$/$*."/').'*$ &.#":$ 9&B&&?/$0CR", )')."+$.'*$ ' T/&')B&[#"C'".  
!)':&\'.&-'#CR", !)':&.&-'#CR", !:$2C&-'#CR", X-&A"-'#CR" ' !$T&/&.C'*&-'#CR" !'C&\'.R (P&:&)"+"CCR"), )')."+$.'*$ ' 

T/&')B&[#"C'" 9$%C&:'&\'.R (W-".*&-R").  
 
73$'*"$/*" &(/0"J)3W#6 3 5'2"4&4":  
G:"C"-)*'S =.P. N&.$C'*$ -R)Q'B ':' C$0"+CRB /$)."C'S. 9.: =*$#"+'>, 2000. 429).  
,"/%'"-)*$> G.K. ,')."+$.'*$ -R)Q'B /$)."C'S. ,!?: 7$C;, 1998. 448).  
5T/"#":'.":; /$)."C'S 8&-&)'?'/)*&S &?:$).'. 8&-&)'?'/)*: 8$2*$, 2000.492).  
O"S-C !., Y-"/. O., =S*B&/C ,. ,&-/"+"CC$> ?&.$C'*$. 9.: 9'/, 1990. F. 2. 3 44). 
E*&-:"- %.T., =-"/;>C&- 7.K. N&.$C'*$. 9.: !/&)-"A"C'". 1997.. 4. 2. 336).  
G:"C"-)*'S =.P., ,&:&-;"-$ 9.!. ' #/. !/$*.'*2+ T& )')."+$.'*" /$)."C'S ' %/'?&-. <0#$.":;)*'S D"C./ Ç=*$#"+'>È. 2001.160 ).  
P/'A"C*& !.!. E#&-'.R" /$)."C'> F@+"C)*&S &?:$).'. X$C.R-9$C)'S)*: !&:'%/$\')., 2001. 194).  
V'0C; /$)."C'S. 9.: !/&)-"A"C'". F. 4, 5. 4. 1, 2, F. 6. 1978 - 1982. 4.J&+$/C'D*'S 8.=. ' #/. N&.$C'*$. ,')."+$.'*$ /$)."C'S. 9.: 

KR)Q$> Q*&:$, 1995.-608). 
7"*$/).-"CCR" /$)."C'>. YCD'*:&T"#'> T/'/&#R O&))'': ABF, 1998. 496). 
,2/'C$ 7.8. ' #/. I"+:' F@+"C)*&S ./$-R D":"?CR". F@+"C;: ,:&-&, 2001. 592).  
F$B.$#[>C =.7. ,')."+$ +$%C&:'&\'.&-. 7: 8$2*$, 1987. 439).  
_&).$*&-)*'S ,.=. ,')."+$.'*$ -R)Q'B /$)."C'S. 9.: KR)Q$> Q*&:$, 1971. 352).  
9 "$'*3"-.%& -$'W%30'#M&' &('#5'0'%3':  
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6("?CRS *$?'C".,*&+T;"."/,T/&"*.&/  
92:;.'+"#'SC$> :"*D'> ÇO"#*'" ' ')("0$@A'" /$)."C'>È.  
<::@)./'/&-$CCR" +$."/'$:R: 6("?CRS %"/?$/'S, $:;?&+R, .$?:'DR, 0$)T'/.&-$CCRS +$."/'$:.  
J&+T:"*. +'*/&T/"T$/$.&- "N&.$C'*$ 1", $/.. 5790  
J&+T:"*. +'*/&T/"T$/$. &- "N&.$C'*$ 2", $/.. 5791 
+'*/&)*&T N'C&*2:>/  
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4.10. ;89:!8> A;:D;8EE8 10 E:KI7> ÇZI?GT=:?87P?8> 8?8<:E=>È ?8 2020 -21 D:K K7> D;IAAB 9-1-9=:  
  



78 
 

10  L&2/-. Ç Z/%MU3&%"-.%"6 "%"$&L36È 
 
 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)&- - %&# 
 

         A&6#%3$'-.%"6 +"53#M": 

9&#2:; Ç5)C&-R %'%'"CR (":&-"*$È T&0-&:>". 2%:2?'.; 0C$C'> 2($A'B)> - C"*&.&/RB $)T"*.$B $C$.&+'', C"T&)/"#).-"CC& )->0$CCRB 
) +"#'D'C&S. K *2/)" /$))+$./'-$@.)> C"*&.&/R" )')."+R &/%$C'0+$, C$'?&:"" '02("CCR" ) .&(*' 0C$C'> +"#'D'CR. 6($A'+)> #$" .)> 
+"#'D'C)*'S -0%:># C$ )')."+R &/%$C'0+, (.&, -T&):"#).-'', +&[". ).$.; ($).;@ T/&\"))'&C$:;C&%& &?/$0&-$C'> 2("C'*$.  

J2/) T/"#).$-:>". )&?&S 2%:2?:"C'" - C"*&.&/R" %:$-R ?$0&-&%& *2/)$ $C$.&+'' (":&-"*$. J2/) T/"#C$0C$("C #:> 
").").-"CC&C$2(C&%& *:$))$. W":; *2/)$: #$.; T/"#).$-:"C'" & C"*&.&/RB $)T"*.$B +"#'D'CR. 7"*D'' T&0-&:>@. 2($A'+)> :2(Q" T&C>.; 
&?^"*. '02("C'> .$*'B C$2*, *$* +"#'D'C$, \'0'&:&%'> (":&-"*$, \$/+$*&:&%'>. 3$CCRS *2/) C" .&:;*& /$)Q'/>". ?$0&-&" &?/$0&-$ C'" 
Q*&:;C'*&-, C& ' T&0-&:>". 0$/$C"" &T/"#":'.)> ) -R?&/&+ T/&\"))''. K 2("?C& -+".&#'(")*'S *&+T:"*) -B&#'. 2("?C'*: N$.2"- =.,. 
N'&:&%'>. 4":&-"*. N$0&-RS *2/) #&T&:C"C +$."/'$:&+ T& C$'?&:"" /$)T/&)./$C"CCR+ T$.&:&%'>+ )')."+ &/%$C&- (":&-"(")*&%& 
&/%$C'0+$, &*$0$C'@ T"/-&S #&-/$("?C&S +"#'D'C)*&S T&+&A' ' %'%'"C" (":&-"*$, $ .$*[" )-"#"C'>+' & +&:"*2:>/CRB &)C&-$B 
\'0'&:&%'(")*'B T/&D"))&-, T/&')B&#>A'B - (":&-"(")*&+ &/%$C'0+".  

,./2*.2/$ *2/)$: ./$#'D'&CC$>: &)C&-CR" %/2TTR )')."+ &/%$C&- /$))+$./'-$@.)> - T&/>#*" T&>-:"C'> 2 (" :&-"(")*&%& ]+?/'&C$, 
(.& &./$[$".  ]-&:@D'@ ['-&.C&%& +'/$. J&C./&:; *$(").-$ &)-&"C'> +$."/'$:$ T/&'0-&#'.)> - -'#" .").&-, 2).CRB &T/&)&-, *&C./ &:;CRB 
/$?&. T& &*&C($C'' '02("C'> *$[#&S ."+R, $ .$*[" - '%/&-&S \&/+" (Q$/$#R, */&))-&/#R).  

!& &*&C($C'' * 2/)$ 2($A'")> )#$@. ]*0$+"C.  
 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. 5/%$C'0+ (":&-"*$ ' "%& )./&"C'"  
<).&/'> /$0-'.'> $C$.&+'' ' \'0'&:&%'', ).$C&-:"C'" C$2* - #/"-C"+ +'/", )/"#C"-"*&-;". K-"#"C'" - C&0&:&%'@. N&:"0C; ' 

0#&/&-;". U$*.&/R, -:'>@A'" C$ 0#&/&-;" (": &-"*$. J:$))'\'*$D'' ?&:"0C"S (":&-"*$. F"("C'" ' ')B&#R 0$?&:"-$C'>. 5/%$CR, )')."+R 
&/%$C&-. 5/%$C'0+ *$* "#'C&" D":&". !$.&%"CR. <C\"*D'&CC$> D"T;. F"("C'" 'C\"*D'&CC&%& T/&D"))$. N&/;?$ ) 'C\"*D'&CCR+' 
0$?&:"-$C'>+'. I$?&:"-$C'>, '+"@A'" &)&?&" 0C$("C' ": $."/&)*:"/&0, %'T"/.&C'>, 'C\$/*. +'&*$/#$, $/'.+'>, -/&[#`CCR" T&/&*' )"/#D$. 
U$*.&/R /')*$ #:> )"/#"(C& Ð )&)2#').RB 0$?&:"-$C'S.  

 
F"+$ 2. !)'B'(")*&" 0#&/&-;" (":&-"*$  
,./")): ).'+2: ' &.-".. ,.$#'' &?A"%& $#$T.$D'&CC&%& )'C#/&+$. !)'B&:&%'(")*'" +"B $C'0+R 0$A'.R &. )./"))$. O$)T/&)./$C`CCR" 

]+&D'&C$:;CR" 0$?&:"-$C'>. 
 
F"+$ 3. X'+'(")*$> 0$-')'+&).; (":&-"(")*&%& &/%$C'0+$.  
3&0'/&-*$ :"*$/).-"CCRB T/"T$/$.&-. 9".&#R T/'`+$ :"*$/).-"CCRB T/"T$/$.&-. Y\\"*. T&):"#"S).-'>. O$0-'.'" .&:"/$C.C&).'. 

X'+'(") *$> 0$-')'+&).;. ,.'+2:'/2@A'" T/"T$/$.R. 6)T&*$'-$@A'" ' )C&.-&/CR" )/"#).-$. 8"S/&+"#'$.&/R ' /"D"T.&/CR" +"B$C'0+R. 
YC#&/\'CR. KR-"#"C'" -"A").- '0 &/%$C'0+$.  
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F"+$ 4. 5 T&/C&-#-'%$.":;C$> )'). "+$   
,./&"C'" )*":".$. J&).C$> ' B/>A"-$> .*$C;. ,&"#'C"C'" *&)."S. ,./&"C'" +RQ"(C&S )')."+R. O$?&.$ +RQD. 7$?. /$?&.$: Ç,./&"C'" 

T&0-&C*&- /$0CRB &.#":&- T&0-&C&(C'*$È, !/$*.'(")*&" 0$C>.'": +"B$C'0+ +RQ"(C&%& )&*/$A"C'>. 
 
F"+$ 5. ! 'A"-$/'.":;C$>  )')."+$  -.  
,./&"C'" ' \2C*D'' [":2#&(C& -*'Q"(C&%& ./$*.$. !'.$.":; CR" -"A").-$. 7$?. /$?&.$ Ç3"S).-'" ):@CR C$ */$B+$:È.  
 
<"+$ 6.3RB$.":;C$> )')."+$  
,./&"C'" ' \2C*D'' -&0#2B&C&)CRB T2."S ' :"%*'B. P$0&&?+"C - :"%*'B ' .*$C>B. P'%'"C$ #RB$C'>. !/$*.'(")*&" 0$C>.'": 

#RB$.":;CR" #-'["C'>, .'TR #RB$C'>.  
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I0'(%& -$'L"$30'#M3S 5-"%  
\  $'L"  0"#R 
1 <).&/'> $C$.&+'', \'0'&:&%'' ' +"#'D'CR. =*.2$:;CR" T/&?:"+R )&-/"+"CC&S +"#'D'CR.  1 
2 KC2./"CC>> )/"#$ &/%$C'0+$ ' "" *&+T&C"C.R. P&+"&).$0. J'):&.C&-&)C&-C&S ' -&#C&-

]:"*./&:'.CRS &?+"C - &/%$C'0+".  
1 

3 6/&-C' &/%$C'0$D'' &/%$C'0+$. ,./&"C'" .*$C"S &/%$C'0+$.  1 
4 O"\:"*.&/C$> /"%2:>D'> &/%$C'0+$. I$*&CR /$0#/$["C'> ' -&0?2[#"C'>. ,./&"C'" /"D"T.&/&-, 

C"/-CRB T/&-&#C'*&- ' C"/-CRB D"C./&-. IC$("C'" /"\:"*)&- (":&-"*$ #:> &D"C*' )&).&>C'> 
C"/-C&S )')."+R.  

1 

5 ,./&"C'" ' \2C*D'' -"%".$.'-C&S C"/-C&S )')."+R. K"%".$.'-C$> /"%2:>D'> #">.":;C&).' 
&/%$C'0+$ 

1 

6 =C$.&+'> ' \'0'&:&%'> ]C#&*/'CC&S )')."+R. P&/+&C$:;C$> /"%2:>D'> #">.":;C&).' 
&/%$C'0+$. 

1 

7 ,')."+$ */&-'. J/&-".-&/"C'".   
8 ,')."+$ )-`/.R-$C'> */&-'. N&:"0C' )')."+R */&-'.  1 
9 <++2CC$> )')."+$. K/&[#"CCRS ' T/'&?/"."CCRS '++2C'.".. =::"/%'(")*'" ' '++2CCR" 

0$?&:"-$C'>. 
1 

10 <C\"*D'&CCR" 0$?&:"-$C'> ' '++2C&T/&\':$*.'*$.  1 
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11 <C#'-'#2$:;C&" /$0-'.'" &/%$C'0+$. Y+?/'&:&%'> (":&-"*$. K/&[#"CCR" T&/&*' ' $C&+$:'' 
/$0-'.'>.  

1 

12 P"C".'*$ (":&-"*$. P"C".'(")*'" 0$?&:"-$C'>.  1 
13 5T&/C&-#-'%$.":;C$> )')."+$ (":&-"*$. ,*":". ' )&"#'C"C'> *&)."S.  1 
14 ,./&"C'" +RQD ' )2B&[':'S. U'0'&:&%'> +RQ"(C&%& )&*/$A"C'>.  1 
15 J/&-"C&)C$> )')."+$. =C$.&+'> ' \'0'&:&%'> )"/#D$. 9".&#R '02("C'> ' &D"C*$ )&).&>C'> 

)"/#"(C& -)&)2#').&S )')."+R. Y:"*./&*$/#'&%/$\'>.  
1 

16 J/&-"C&)CR" ' :'+\$.'(")*'" )&)2#R. J/&-&)C$?["C'" &/%$C&-.  1 
17 3RB$.":;C$> )')."+$. P$0&&?+"C - &/%$C'0+". 9".&#R ')):"#&-$C'> #RB$.":;C&S )'). "+R. 1 
18 5?0&/ T'A"-$/'.":;C&S )')."+R. =C$.&+'> ' \'0'&:&%'> [":2#&(C& -*'Q"(C&%& ./$*.$. 1 
19 !'A"-$/"C'". !'A"-$/'.":;CR" [":"0R ' \"/+"C.R. 9".$?&:'0+ ['/&-, ?":*&- ' 2%:"-&#&-.  1 
20 KR#":'.":;C$> )')."+$. ,./&"C'" T&("*. 5?/$0&-$C'" +&('. O"%2:>D'>  -&#C&-]:"*./&:'.C&%& 

?$:$C)$ - &/%$C'0+" 
1 

21 O"T/&#2*.'-C$> )')."+$ (":&-"*$. N"/"+"CC&).; ' /&#R  1 
22 !&*/&-C$> )')."+$ &/%$C'0+$. J&[$ ' "" T/&'0-&#CR". F"/+&/"%2:>D'>/  1 
23 W"C./$:;C$> C"/-C$> )')."+$. ,T'CC&S +&0%. ,.-&: +&0%$, +&0["(&*, T/&+"[2.&(CRS +&0%. 1 
24 W"C./$:;C$> C"/-C$> )')."+$. !"/"#C'S +&0%. 9&0%&-R" &?&:&(*'. J/&-&)C$?["C'" +&0%$. 1 
25 !"/'\"/'(")*$> C"/-C$> )')."+$. <CC"/-$D'> &/%$C&-.  1 
27 ,')."+$ &/%$C&- (2-).-. =C$:'0$.&/R.          1 
28 KR)Q$> C"/-C$> #">.":;C&).;. 6):&-CR" /"\:"*)R. Y+&D'' ' T$+>.;. !&-"#"C'" (":&-"*$.  1 
29 U'0'&:&%'> ?&:'. U'0'&:&%'> )C$ ' ?&#/).-&-$C'>.  1 
30 !&C>.'" & 0#&/&-;" ' ?&:"0C'. !$.&:&%'(")*$> $C$.&+'> ' T$.&:&%'(")*$> \'0'&:&%'>. F'T&-R" 

T$.&:&%'(")*'" T/& D"))R. =:;."/$.'-CR" T/&D"))R. 3')./&\'>, C"*/&0, $T&T.&0. !/&D"))R 
T/')T&)&?:"C'> ' *&+T"C)$D''  

1 

31 F'T&-R" T$.&:&%'(")*'" T/&D"))R. 3')D'/*2:>.&/CR" T/&D"))R. K&)T$:"C'". 5T2B&:"-RS 
/&).  
 

1 

32 F'T&-R" T$.&:&%'(")*'" T/&D"))R. <++2C&T$.&:&%'(")*'" T/&D"))R. <++2C&#"\'D'.CR" 
)&).&>C'>. F"/+'C$:;CR" )&).&>C'>  

1 

33 9".&#R #'$%C&).'*' - +"#'D'C". J:'C'(")*$>, :$?&/$.&/C$> ' 'C)./2+"C.$:;C$> #'$%C&).'*$.  1 
34 U$/+$*&:&%'>. 3"S).-'" ?'&:&%'(")*' $*.'-CRB -"A").- C$ &/%$C'0+. !&C>.'" & #&*$0$.":;C&S 

+"#'D'C". I$("..  
1 

 
 

 
C&5*&#R M 3$&4&,&L/ YM+"L'%/ 5& M/*#/: 
<).&/'> /$0-'.'> $C$.&+'' ' \'0'&:&%'', ).$C&-:"C'" C$2* - #/"-C"+ +'/", )/"#C"-"*&-;".  
,./")): ).'+2: ' &.-"..  
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3&0'/&-*$ :"*$/).-"CCRB T/"T$/$.&-.  
,./&"C'" )*":".$. J&).C$> ' B/>A"-$> .*$C;.  
,./&"C'" ' \2C*D'' [":2#&(C& -*'Q"(C&%& ./$*.$. 
,./&"C'" ' \2C*D'' -&0#2B&C&)CRB T2."S ' :"%*'B.  
 
73$'*"$/*" 2-6 &(/0"J)'4&#6 3 5'2"4&4":  
=).$B&- =.Z. =.:$) $C$.&+'' (":&-"*$. K)" &/%$CR (":&-"(")*&%& .":$ -N":RS %&/&#, 2005 
N$/$?$C&- ,.K. N'&:&%'>. 4":&:&-"* - 9., !/&)->A"C'", 2007  
NR*&- B.JI. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
9$.>Q 8.Z. N'&:&%'> (":&-"*$. J'"-, Ç9$S)."/ -*:$)È, 2005. 80 ). 
O"0$C&-$ G.=., =C.&C&-$ <.!., O"0$C&- =.=. N'&:&%'> (":&-"*$ - .$?:'D$B, /')2C*$B ' )B"+$B. 9.,'2008, 207 ). 
,$T'C 9.O.,E.<.,'-&%:$0&-. =C$.&+'> ' \'0'&:&%'> (":&-"*$. 9., 1998, 438 ).  
N$/$?$C&- ,.K. N'&:&%'>. 4":&:&-"* - 9., !/&)->A"C'", 2007  
N"S"/ K.=. KC2./"CC'" ?&:"0C' - 7., P&)2#$/).-"CC&" '0#$.":;).-& +"#'D'C)*&S :'."/$.2/R, 1963  
N:@%"/ =.U. J:'C'(")*$> '++2C&:&%'> *'Q"(CRB 'C\"*D'S - O'%$, IK=!IP8G, 1980  
NR*&- B.7. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
P$/(2* P.<. 5)./R" TC"-+&C''.<++2C&:&C'>,&D"C*$ .>[").',*:'C'*$,:"("C'" - 9.,8$2*$, 1989 
P2:"C*&- ,.<., 3+'./'"-$ F.=. F").&-R" 0$#$C'>: (":&-"*.  9., 2001, 84 ). 
P2/"-'( G.,. <0+"C('-&).; *:'C'(")*&%& ."("C'> 'C\"*D'&CCRB 0$?&:"-$C'S - 7., 9"#'D'C$,1977  
3[2$C ,. ,./$CC&).' C$Q"%& .":$. 9., 2008, 556 ).  
<-$C'D*'S 9.U.  =C$.&+'> (":&-"*$ - 9., U'0*2:;.2/$ ' )T&/., 1985  
J&:")&- 3.K. N'&:&%'> (":&-"*$ 8 *:$)) - 9., 3/&\$, 2011  
J&/&?*&- =.K. 8&/+$:;C$> \'0'&:&%'> - 9., KR)Q$> Q*&:$, 1980 
J20'C$ ,.<., U'/)&-$ ,.,. 8&/+$:;C$> \'0'&:&%'>. 9., 2006. 159 ).  
J2/"T'C$ 9.9. =C$.&+'> (":&-"*$ - 9.,K:$#&), 2005 
7'T("C*& K.E. =.:$) C&/+$:;C&S $C$.&+'' (":&-"*$ - 9., 9"#*C'%$, 1988 
9$/*&-$ <.K., 8"["CD"- 9.K. U$/+$*&:&%'>. ,!?, 1997, 470 ).  
9$/.RC&- =.<. KC2./"CC'" ?&:"0C' (- 2 .&+$B) - 9., P]&.$/, 2005  
9$.>Q 8.Z. N'&:&%'> (":&-"*$. J'"-, Ç9$S)."/ -*:$)È, 2005. 80 ). 
9$Q*&-)*'S 9.3. 7"*$/).-"CCR" )/"#).-$: - 2 ($).> B. F$Q*"C., Ç9"#'D'C$È, 1988 
9&0% (T"/. ) $C%:., T&# /"#. !.K.,'+&C&-$). 9., Ç9'/È, 1982. 278 ). 
8$T$:*&- !.8. X'/2/%'(")*'" ?&:"0C' - 7., 9"#'D'C$, 1969  
!$:""- 8.O. ,T/$-&(C'* -/$($ &?A"S T/$*.'*' (2 .&+$) - YJ,95, 2002  
!/$*.'(")*'" 0$C>.'> T& *2/)2 ÇU'0' &:&%'> (":&-"*$ ' ['-&.CRBÈ (T&# /"#. O.<.=S0+$C$ ' <.=.3@*$/"-$). 8&-&)'?'/)*, 2003, 118 ).  
O$.C"/ 8.=. N&:"0C' T&("* ' %'T"/.&C'> - 9., 9"#'D'C$, 1971  
O>?&- ,.<. X/&C'(")*$> T&("(C$> C"#&).$.&(C&).; - 7., 9"#'D'C$, 1976  
,$T'C 9.O. =C$.&+'> ($:&-"*$ 2 .&+ $ - 9., 9"#'D'C$, 1987  
,+'/C&- ,.9. !/&\':$*.'(")*'" T/'-'-*' - 7., 9"#'D'C$, 1989  
F&T&:>C)*'S K.3. !)'B&)&+$.'(")*'" /$))./&S).-$ -9.,9"#'D'C$, 1986  
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6Q$*&- P.J. 9"#'D'C)*$> T)'B&:&%'> - 9.,9"#'D'C$, 1984  
4'/*'C =.=. 3'$%C&).'(")*'S )T/$-&(C'* ."/$T"-.$ - 9'C)*, N":$/2);, 1994  
_$?$:&- 8.K. 3".)*'" ?&:"0C' 2 .&+$ - 9., !'."/, 2007  
_-R/"- =.=. =C$.&+'> ' \'0'&:&%'> (":&-"*$ ) &C&-$+' &?A"S T$.$:&%'' - O&).&--C$-3&C2, U"C'*), 2004 
Y#-$/#) 9. 3".)*'" 0$?&:"-$C'> - 9., FGOO=, 1997  

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3':  
J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
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4.11. ;89:!8> A;:D;8EE8 Ç:F?:CB 9=:=?Z:;E8<=G= = 9=:E@<;==È ?8 2020 -21 D:K K7> D;IAAB 9 -1-9=:  
 
  



85 
 

11 L&2/-. &#%&,%&4& L&2/-6  
(5& ,R(&*/ ) 

:#%&,R (3&3V&*L"$3M3 3 (3&L'$*33  
2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 

 
A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  Ç5)C&-R ?'&'C\&/+$.'*' ' ?'&+"./''È $#/")&-$C C$'?&:"" ]/2#'/&-$CCR+ ' +&.'-'/&-$CCR+ Q*&:;C'*$+, 

'C."/")2@A'+)> ]*)T"/'+"C.$:;C&S ?'&:&%'"S, -"#2A'+ )$+&).&>.":;C2@ ')):"#&-$.":;)*2@ /$?&.2 ' C$D":"CCR+ C$ T&).2T:"C'" C$ 
?'&:&%'(")*'" ' +"#'D'C)*'" \$*2:;.".R K6I&-. 5)C&-C$> D":; *2/)$ - 2%:2?'.; ' /$)Q'/'.; 0C$C'> 2($A'B)> T& ?'&:&%'(")*&S 
).$.').'*", T&:2("CCR" - B&#" '02("C'> +$." /'$:$ *2/)$ ÇN'&+"./'>, $ .$*[" T&0C$*&+'.; 'B ) -$[C"SQ'+' +".&#$+' )&-/"+"CC&S 
?'&+"./'', *&.&/R" /"?>.$ +&%2. ')T&:;0&-$.; - B&#" C$T')$C'> C$2(C& -')):"#&-$.":;)*'B /$?&., C"&?B&#'+RB #:> 2($).'> - &:'+T'$#$B 
' *&C\"/"CD'>B.  

!/&%/$++$ *2/)$ )&).$-:"C$ C $ &)C&-" +".&#'(")*'B /$0/$?&.&* *.?.C. 3.G. P$-/'*&-$ (</*2.)*'S %&)2#$/).-"CCRS T"#$%&%'(")*'S 
2C'-"/)'.".) ' *.?.C. K.9. X$S.&-$ (YNW ÇJ/").&-)*'S &)./&-È, ,!?). 5C$ #&T&:C"C$ ' $#$T.'/&-$C$ #:> 2($A'B)> T/&\':;CRB 
?'&:&%'(")*'B *:$))&-. K *2/)" /$))+$. /'-$@.)> &)&?"CC&).' /$?&.R ) -R?&/*$+', &)C&-CR" +".&#R &D"C*' )&-&*2TC&)."S #$CCRB, .'TR 
/$)T/"#":"C'> ' 'B ')T&:;0&-$C'> - ?'&+"./'', $ .$*[" +C&%&+"/CR" ).$.').'(")*'" +".&#R. 5)C&-CR" \&/+R 0$C>.'S - :"*D'' -?")"#R, 
2/&*' T& /"Q"C'@ 0$#$( C$ T/&S#"CCRS +$."/'$:. 8$'?&:"" ):&[CR" T/'+"/R 0$#$( /$0?'/$@.)> C$ )"+'C$/)*'B 0$C>.'>B.  

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1: KR?&/&(CRS +".&# ')):"#&-$C'> -. 
<).&/'> \&/+'/&-$C'> ?'&+"./''. !:$C'/&-$C'" C$2(C&%& ')):"#&-$C'>. 5Q'?*' - T&).$C&-*" ?'&:&%'(")*'B ')):"#&-$." :;)*'B 

0$#$(. I$-')'+R" ' C"0$-')'+R" T"/"+"CCR". K$/'$C.$. K$/'$D'>. Практ. занятие: «Группировка данных. Построение вариационного ряда 
и .вычисление классового интервала. Ранжирование». 

 
F"+$ 2: ,.$ .').'(")*$> &D"C*$ -R?&/*' - .  
!&*$0$.":' D"C./$:;C&S ."C#"CD'' -$/'$D'&CC&%& />#$: )/"#C"", +&#$, +"#'$C$. 
!&*$0$.":' '0+"C('-&).' -$/'$D'&CC&%& />#$: -$/'$D'&CCRS /$0+$B, #')T"/)'>, )/"#C"" *-$#/$.'(C&" &.*:&C"C'", ('):& )."T"C"S 

)-&?&#R ' *&]\\'D'"C. -$/'$D''. Практ. занятие: «Вычисление показателей вариационного ряда». ,->0; +"[#2 T$/$+"./$+' %"C"/$:;C&S 
' -R?&/&(C&S )&-&*2TC&)."S. F&("(CR" ' 'C."/-$:;CR" &D"C*'. Практ. занятие: «Построение доверительных интервалов». 

F"+$ 3: ,.$.').'(")*'" %'T&."0R -  
!&C>.'" ).$.').'(")*&S %'T&."0R. 82:"-$> %'T&."0$. J/'. '(")*$> &?:$).; ' &?:$).; #&T2).'+RB 0C$("C'S. 5Q'?*' 1 -%& ' !-%& /&#$. 

,.$.').'(")*'S */'."/'S. !/'+"/R ).$.').'(")*'B */'."/'"-: N, U F. 7"-&).&/&CC'" ' T/$-&).&/&CC'" */'."/''. 6/&-"C; 0C$('+&).'. 
5.*:&C"C'"  3 T/'C>.'" C2:"-&S %'T&."0R. !:$C T/&-"/*' -R #-'C2.&S %'T&."0R. Семинар по теме №3. 

 
F"+$ 4: !/'+"C"C'" */'."/'"- '  t T/' /$?&." ) &#C&S -R?&/*&S -.  
Практ. занятие: «Критерий Пирсона (х): проверка гипотезы о неизвестном законе распределения генеральной совокупности». Практ. 

занятие: «Критерий Стьюдента (t): проверка гипотезы о равенстве неизвестной генеральной средней нормальной совокупности 
определенному числу». Семинар по теме №4. 
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F"+$ 5: 5D"C*$ #-2B )&-&*2TC&)."S (T$/$+"./'(")*'" */'."/'') -.  
,/$-C"C'" -R?&/&(CRB )/"#C'B ) ')T&:;0&-$C'"+ */'."/'> ,.;@#"C.$. ,/$-C"C'" -R?&/&(CRB #')T"/)'S ) ')T&:;0&-$C'"+ 

*/'."/'> U'Q"/$.  Практ. занятие: «Сравнение двух выборок». 9C&[").-"CCR" )/$-C"C'>. !&T/$-*$ N&C\"//&C'. Семинар по теме №5 
 
F"+$ 6: 5D"C*$ #-2B )&-&*2TC&)."S (C"T$/$+"./'(")*'" */'."/'') -.  
J/'."/'S 9$CC$ -6'.C' (U). ,B"+$ T&#)(".$ */'."/'> 9$CC$ -6'.C'. J/'."/'S % ' "%& ')T&:;0&-$C'" #:> )/$-C"C'> #-2B -R?&/&*.  

Практ. занятие: «Поправка Иейтса. Примеры решения задач на сравнение двух выборок».  
Семинар по теме №6. 
 
F"+$ 7: <)):"#&-$C'" 0$-')'+&)."S -.  
J&//":>D'>. O$C%&-RS *&]\\'D'"C. *&//":>D'' ,T'/+"C$. ,B"+$ /$)(".$ *& ]\\'D'"C.$ ,T'/+"C$ ' &D"C*$ "%& #&).&-"/C&).'. 

O"%/"))'>.  
 
F"+$ 8: 9C&%&+"/CR" ).$.').'(")*'" +".&#R -   
!&C>.'" \$*.&/$. !/'+"C"C'" +C&%&+"/CRB +".&#&- - ?'&+"./'@.  Практ. занятие: «Решение задач с использованием 

компонентного, канонического и кластерного анализов». Семинар по темам №6 и №7 
 
.  
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I0'(%& -$'L"$30'#M3S 5-"%  
1 T/T F"+$ 2/&*$ K'#R #">.":;C&).'  J&: --& ($)&-  

<'L" 1: CR (&*&0%RS L'$&2 3##-'2&,"%36 - 5 0"#&,   
1-3 <).&/'> \&/+'/&-$C'> ?'&+"./''. !:$C'/&-$C'" C$2(C&%& ')):"#&-$C'>. 5Q'?*' - 

T&).$C&-*" ?'&:&%'(")*'B ')):"#&-$.":;)*'B 0$#$(. I$-')'+R" ' C"0$-')'+R" 
T"/"+"CCR". K$/'$C.$. K$/'$D'>  

7"*D'> -?")"#$, 
&T/&), T"#$%&%'(")*&" 
C$?:@#"C'" 

3  

4 !/$*.. 0$C>.'":  ÇP/2TT'/&-*$ #$CCRB. !&)./&"C'" -$/'$D'&CC&%& />#$ ' -R('):"C'" 
*:$))&-&%& 'C."/-$:$. O$C['/&-$C'"È  

!/$*.. 0$C>.'"  1  

5 !/&-"/&(C$> /$?&.$ T& ."+" 11  J&C./&:; 0C$C'S 1  
<'L" 2: F$" $3#$30'#M"6 &U'%M" ,R(&*M3 - 70"#&,   

6,7 !&*$0$.":' D"C./$:;C&S ."C#"CD'' ()/"#C"", +&#$, +"#'$C$) ' '0+"C('-&).' 
-$/'$D'&CC&%& />#$ (-$/'$D'&CCRS /$0+$B, #')T"/)'>, )/"#C"" *-$#/$.'(C&" &.*:&C"C'", 
('):& )."T"C"S )-&?&#R ' *&]\\'D'"C. -$/'$D'')  

7"*D'> -?")"#$, 
&T/&), T"#$%&%'(")*&" 
C$?:@#"C'" 

2  

8 !/$*.'(")*&" 0$C>.'": ÇKR('):"C'" T&*$0$.":"S -$/'$D'&CC&%& />#$È !/$*.. 0$C>.'"  2  
9,10 ,->0; +"[#2 T$/$+"./$+', %"C"/$:;C&S ' -R?&/&(C&S )&-&*2TC&)."S. F&("(CR" ' 

'C."/-$:;CR" &D"C*'.  
7"*D'> -?")"#$, &T/&) 4  

11 !/$*.. 0$C>.'": Ç!&)./&"C'" #&-"/'.":;CRB 'C."/-$:&-È  !/$*.. 0$C>.'"  2  
12 !/&-"/&(C$> /$?&.$ T& ."+" 12  J&C./&:; 0C$C'S 4  

<'L" 3: F$"$3#$30'#M3' 435&$'+R - 120"#&,  
13,14 !&C>.'" ).$.').'(")*&S %'T&."0R. 82:"-$> %'T&."0$. J/'.'(")*$> &?:$).; ' &?:$).; 

#&T2).'+RB 0C$("C'S. 5Q'?*' 1 -%& ' !-%& /&#$ 
7"*D'> -?")"#$, T"#$%&%'(")*&" 
C$?:@#"C'" 

6  

15-17 ,.$.').'(")*'S */'."/'S. !/'+"/R ).$.').'(")*'B */'."/'"- (N, t, F). 7"-&).&/&CC'" ' 
T/$-&).&/&CC'" */'."/''. 6/&-"C; 0C$('+&).'. 5.*:&C"C'" ' T/'C>.'" C2:"-&S %'T&."0R. 
!:$C T/&-"/*' -R#-'C2.&S %'T&."0R  

7"*D'> -?")"#$. 
&T/&), T"#$%&%'(")*&" 
C$?:@#"C'" 

4  

18 ,"+'C$/ T& ."+" 13  ,"+'C$/  2  
<'L" 4: A*3L'%'%3' M*3$'*3', 3 t 5*3 *"(&$' # &2%&S ,R(&*M&S - 6 0"#"  

19 !/$*.. 0$C>.'": ÇJ/'."/'S !'/)&C$ (B): T/&-"/*$ %'T&."0R & C"'0-").C&+ 0$*&C" 
/$)T/"#":"C'> %"C"/$:;C&S )&-&*2TC&).'È 

!/$*.. 0$C>.'"  2  

20 !/$*.. 0$C>.'": Çt -*/'."/'S: T/&-"/*$ %'T&."0R & /$-"C).-" C"'0-").C&S %"C"/$:;C&S 
)/"#C"S C&/+$:;C&S )&-&*2TC&).' &T/"#":"CC&+2 ('):2È  

!/$*.. 0$C>%'"  2  

21 ,"+'C$/ T& ."+" 14  ,"+'C$/  2  
<'L" 5: :U'%M" 2,/W  #&,&M/5%&#$'S (5"*"L'$*30'#M3' M*3$'*33) - 10 0"#&,  

22.23 ,/$-C"C'" -R?&/&(CRB )/"#C'B ) ')T&:;0&-$C'"+ */'."/'> ,.;@#"C.$. ,/$-C"C'" 
-R?&/&(CRB #')T"/)'S ) ')T&:;0&-$C'"+ */'."/'> U'Q"/$  

7"*D'> -?")"#$, T"#$%&%'(")*&" 
C$?:@#"C'" 

4  

24 !/$*.. 0$C>.'": Ç,/$-C"C'" #-2B -R?&/&*È  !/$*.. 0$C>.'"  2  



88 
 

25 9C&[").-"CCR" )/$-C"C'>. !&T/$-*$ N)C\"//&C'  N")"#$, &T/&) 2  
26 ,"+'C$/ T& ."+" 15  ,"+'C$/  2  

<'L" 6: :U'%M" 2,/W #&,&M/5%&#$'S (%'5"*"L'$*30'#M3' M*3$'*33) - 8 0"#"  

27.28 J/'."/'S 9$CC$ -6'.C' (U). ,B"+$ T&#)(".$ */'."/'> 9$CC$ -6'.C'. J/'."/'S %2 ' "%& 
')T&:;0&-$C'" #:> )/$-C"C'> #-2B -R?&/&*  

7"*D'> -?")"#$, &T/&) 4  

29 !/$*.. 0$C>.'": Ç!&T/$-*$ M"S.)$. !/'+"/R /"Q"C'> 0$#$( C$ )/$-C"C'" #-2B -R?&/&*È  !/$*.. 0$C>.'"  2  

30 ,"+'C$/ T& ."+" 16  ,"+'C$/  2  
<'L" 7: =##-'2&,"%3' +",3#3L&#$'S  4 0"#"   

31 J&//":>D'>. O$C%&-RS *&]\\'D'"C. *&//":>D'' ,T'/+"C$.  7"*D'> -?")"#$, &T/&) 2  

32 ,B"+$ /:)(".$ *&]\\'D'"C.$ ,T'/+"C$ ' &D"C*$ "%& #&).&-"/C&).'. O"%/"))'>  7"*D'> -?")"#$, &T/&) 2  

<'L" 8: E%&4&L'*%R' #$"$3#$30'#M3' L'$&2R - 6 0"#"  

33 !&C>.'" \$*.&/$. !/'+"C"C'" +C&%&+"/CRB +".&#&- - ?'&+"./''  7"*D'> -?")"#$, &T/&) 2  

34 !/$*.. 0$C>.'": ÇO"Q"C'" 0$#$( ) ')T&:;0&-$C'"+ *&+T&C"C.C&%&, *$C&C'(")*&%& ' 
*:$)."/C&%& $C$:'0&-È I$(".  

!/$*.. 0$C>.'"  2 

C&5*&#R M 3$&4&,&L/ +"0'$/: 
I$-')'+R" ' C"0$-')'+R" T"/"+"CCR". K$/'$C.$. K$/'$D'>.  
,->0; +"[#2 T$/$+"./$+' %"C"/$:;C&S ' -R?&/&(C&S )&-&*2TC&)."S.  
F&("(CR" ' 'C."/-$:;CR" &D"C*'.   
,.$.').'(")*'S */'."/'S.  
7"-&).&/&CC'" ' T/$-&).&/&CC'" */'."/''.  
6/&-"C; 0C$( '+&).'.  
5.*:&C"C'"  '  T/'C>.'" C2:"-&S %'T&."0R.  
!:$C T/&-"/*' -R#-'C2.&S %'T&."0R.   
,/$-C"C'" -R?&/&(CRB )/"#C'B ) ')T&:;0&-$C'"+ */'."/'> ,.;@#"C.$.  
,/$-C"C'" -R?&/&(CRB #')T"/)'S ) ')T&:;0&-$C'"+ */'."/'> U'Q"/$.    
9C&[").-"CCR" )/$-C"C'>. !&T/$-*$ N&C\"//&C'.   
J&//":>D'>.  
O$C%&-RS *&]\\'D'"C. *&//":>D'' ,T'/+"C$.  
,B"+$ /$)(".$ *&]\\'D'"C.$ ,T'/+"C$ ' &D"C*$ "%& #&).&-"/C&).'. O"%/"))'>  
!&C>.'" \$*.&/$. !/'+"C"C'" +C&%&+"/CRB +".&#&- - ?'&+"./'@.   
 
73$'*"$/*" 2-6 &(/0"J)'4&#6 3 5'2"4&4":  
X$S.&- K.9., 2005. <)T&:;0&-$C'" +$."+$.'(")*'B +".&#&- - ?'&:&%'(")*'B ')):"#&-$C'>B Q*&:;C'*&-, =C'(*&-)*'S -").C'*, 145  
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P:$CD ,. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999  
P$-/'*& 3.G., 2008. ,.$.').'(")*'" +".&#R - ]*&:&%'(")*'B ')):"#&-$C'>B. 6("?C&"  T&)&?'", </*2.)*, 268 ).  
N"S:' 8., 1962. ,.$.').'(")*'" +".&#R - ?'&:&%''. 9., 260 ).  
9$*)'+&-$ 5.K., 2007. F"&/'> -"/&>.C&).' ' +$."+$.'(")*$> ).$.').'*$. 9. 314 ).  
P:$CD ,. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999  
J/@*&- K.<.  ,.$.').'(")*'" +" .&#R '02("C'> '0+"C('-&).'. Ð5/`:: <0# --& 5/`: -P=6, 2006.  
O&*'D*'S !.U.  N'&:&%'(")*$> ).$.').'*$. 6("?C'* #:> -20&- . <0#. 3-", ')T/. Ð9'C)*: ÇKRQ"SQ. Q*.È, 1973. 
F"/"C.;"- !.K., O&).&-$ 8. ,.  !/$*.'*2+ T& ?'&+"./''. 6("?C&" T&)&?'". Ð7.: <0#--& 7P6, 1977.  
N"S:' 8.  9$."+$.'*$ - ?'&:&%'' ' +"#'D'C". !"/.) $C%:. G.P. J&-$:"C*&. 9.: "9'/", 1970.  
K$)':"-'( K.<.  ,.$.').'(")*'" +".&#R - %"&?&.$C'*". Ð9.: 8$2*$, 1969. 
K$)':;"-$ 7.=.  ,.$.').'(")*'" +".&#R - ?'&:&%'', +"#'D'C" ' )":;)*&+ B&0>S).-". -8&-&)'?'/)*. 8P6, 2007.  
P$.$2:'C =.9.  ,')."+$ T/'*:$#CRB ).$.').'*& -+$."+$.'(")*'B +".&#&- &?/$?&.*' #$CCRB - )":;)*&+ B&0>S).-". 6("?C&" T&)&?'" 

#:> -20&-. K 2-B ($).>B. Ð9.: <0# --& 9,X=, 1992.  
V'-&.&-)* 'S 7.=.  !&T2:>D'&CC$> ?'&+"./'>. Ð9.: 8$2*$, 1991  
9$0"/ J., 3['C*) 3[.  N'&+"./'(")*$> %"C".'*$. / !"/. ) $C%:. Ð9.: 9'/, 1985.  
9"/*2/;"-$ G.J.  N'&+"./'> - ['-&.C&-&#).-". Ð 9.: J&:&). 1964..  
5-)>C'*&- =.<.  5)C&-R &TR.C&%& #":$ - ['-&.C&-&#).-". Ð9.: J&:&), 1978. 
,'#&/"C*& G.K.  9".&#R +$."+$.'(")*&S &?/$?&.*' - T)'B&:&%''. Ð9.: 555 ÇO"(;È. 2003 .  

 
 E "$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C".,T$/.R,).2:;>,C &2.?2*'.  
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4.12. ;89:!8> A;:D;8EE8 E:KI7> Ç^C:7_T=>È ?8  2020 -21 D:K, D;IAA8 9 -1 -9=:  
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A;:Z:;=@?<8T=:??BO I;:C@?P  

4 4&2 &(/0'%36 

12 5&2L&2/-. &#%&,%&4& L&2/-6  
(5& ,R(&*/)  
^,&-JU36  

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)&- - %&# 
 
 

A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  ÇY-&:@D'>È #&T&:C>". ' 2%:2?:>". 0C$C'> &?2($@A'B)> T& ?'&:&%''. 3:> T&-RQ"C'> &?/$0&-$.":;C&%& 2/&-C> ' 

T&:2("C'> C$-R*&- T& T/$*.'(")*&+2 ')T&:;0&-$C'@ T&:2("CCRB 0C$C'S T/&%/$++R T/"#2)+$./'-$".)> -RT&:C"C'" />#$ :$?&/$.&/CRB '  
T/$*.'(")*'B /$?&., $ .$*[" ]*)*2/)'S, *&.&/R" T/&-&#>.)> T&):" T&#/&?C&%& 'C)./2*.$[$ ' &0C$*&+:"C'>, & ?2($@A'B)> ) 
2).$C&-:"CCR+' T/$-':$+' ."BC'*' ?"0&T$)C&).'.  

!/&%/$++&S T/"#2)+$./'-$".)> '02("C'" 2($A'+')> ."&/".'(")*'B ' T/'*:$#CRB &)C&- &?A"S ?'&:&%''. K C"S C$Q:' &./$["C'" 
0$#$(', ).&>A'" - C$).&>A"" -/"+> T"/"# ?'&:&%'(")*&S C$2*&S, /"Q"C'" *&.&/RB  C$T/$-:"CC& C$ )&B/$C"C'" &*/2[$@A"S T/'/&#R ' 
0#&/&-;> (":&-"*$. 5)&?&" -C'+$C'" 2#":"C& ]*&:&%'(")*&+2 -&)T'.$C'@ Q*&:;C'*&-.  

W":; *2/)$  Ð \&/+'/&-$C'" C$2(C&%& +'/&-&00/"C'>, )&-/"+"CCRB -0%:>#&- & "#'C).-" -)"%& ['-&%&. 
I$#$(' *2/)$:  
¥!/$)Q'/'.; ' 2%:2? '.; 0C$C'> 2($A'B)> - +C&%&&?/$0'' ['-&%& +'/$, )-&S).-$B ['-RB &/%$C'0+&-;  
¥!#$.; T/"#).$-:"C'" & /$0-'.'' ?'&:&%'' - #&#$/-'C&-)*'S T"/'&#, T/"#T&)R:*$B -&0C'*C&-"C'> 2("C'> 3$/-'C$ 0C$("C'" "%& /$?&.,  

& /$0-'.'" ?'&:&%'';  
¥!/$)Q'/'.; 0C$C'> 2($A'B)> & T/')T &)&?:"CC&).' &/%$C'0+&- * 2):&-'>+ -C"QC"S )/"#R, %:$-CRB C$T/$-:"C'>B ]-&:@D'&CC&%& 

T/&D"))$; 
¥!2%:2?'.; 0C$C'> ' T/"#).$-:"C'>, 2($A'B)> & -&0C'*C&-"C'" ' /$0-'.'" ['0C' C$ I"+:".  
!/&#&:['.":;C&).; T/&%/$++R  Ð  #$CC$> T/&%/$++$ /$))('.$C$ C$ &#'C %&# &?2("C'>.  
!/&%/$++$ )&).&'. '0 -&);+' */2TCRB ."+: Ç9C&%&&?/$0'" ['-&%& +'/$. 5)C&-CR" )-&S).-$ ['-RB &/%$C'0+&-È, ÇO$0-'.'" ?'&:&%'' 

- #&#$/-'C)*'S T"/'&#È, ÇF"&/'> 4.3$/-'C$ & T/&')B&[#"C'' -'#&- T2.`+ ").").-"CC&%& &.?&/$È, Ç!/')T&)&?:"CC&).; &/%$C'0+&- * 
2):&-'>+ -C"QC"S )/"#R *$* /"02:;.$. #"S).-'> ").").-"CC&%& &.?&/$È, Ç9'*/&]-&:@D'>È, ÇN'&:&%'(")*'" T&):"#).-'> $#$T.$D''. 
9$*/&]-&:@D'>È, ÇK&0C'*C&-"C'" ['0C' C$ I"+:"È, ÇO$0-'.'" ['0C' C$ I"+:"È.  

!/"T&#$-$C'" *2/)$ T/"#2)+$./'-$". ')T&:;0&-$C'" +".&#'(" )*'B T/'`+&-, )&#"S).-2@A'B ]\\"*.'-C&+2 /$0-'.'@ .-&/(")*&%& 
T&."CD'$:$ 2($A'B)>. K )->0' ) ].'+ D":")&&?/$0C& T/'+"C>.; :"*D'&CC& -)"+'C$/)*2@ +".&#'*2  T/&-"#"C'> 0$C>.'S, T/&-&#'.; 
:$?&/$.&/CR" /$?&.R, &/%$C'0&-R-$.; *&C\"/"CD'', #')*2))'', ]*)*2/)'' ' . .#. !/' '02("C'' *2/)$ D":")&&?/$0C& )&(".$.; 
'C#'-'#2$:;C2@ ' %/2TT&-2@ \&/+R &/%$C'0$D'' 2("?C&-T&0C$-$.":;C&S #">.":;C&).' 2($A'B)>, (.& ?2#". )T&)&?).-&-$.; 
#'\\"/"CD'$D'' ' 'C#'-'#2$:'0$D'' &?2("C'>.  

 
F&2'*1"%3' 5*&4*"LLR:  
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K-"#"C'"  
9").& *2/)$ ÇY-&:@ D'> ['-&%& +'/$ C$ I"+:"È - )')."+" ").").-"CC&C$2(CRB #')D'T:'C, $ .$*[" - ?'&:&%'(")*'B C$2*$B. W":' ' 

0$#$(' *2/)$. IC$("C'" "%& #:> T&C'+$C'> "#'C).-$ -)"%& ['-&%&.  
 
F"+$ 1: 9C&%&&?/$0'" ['-&%& +'/$. &)C&-CR" )-&S).-$ ['-RB &/%$C'0+&- Ð 3 (. 
G#'C).-& B'+'(")*&%& )&).$-$ ['-&S +$."/''; &)C&-CR" %/2TTR B'+'(")*'B ]:"+"C.&- ' +&:"*2:, &?/$02@A'" ['-&" -"A").-& 

?'&)\"/R. J:".&(C&" )./&"C'" &/%$C'0+&-, C$)":>@A'B I"+:@. 5?+"C -"A").- ' )$+&/"%2:>D'> - ?'&:&%'(")*'B )')."+$B. 
,$+&-&)T/&'0-"#"C'"; C$):"#).-"CC &).; ' '0+"C('-&).; *$* &)C&-$ )2A").-&-$C'> ['-&S +$."/''. O&). ' /$0-'.'". O$0#/$['+&).;; \&/+R 
'0?'/$.":;C&S /"$*D'' &/%$C'0+&- C$ -C"QC'" -&0#"S).-'>. O'.+'(C&).; T/&D"))&- ['0C"#">.":;C&).'; ?'&:&%'(")*'" /'.+R ' 'B 
0C$("C'". 3')*/".C&).; ['-&%& -"A") .-$ ' -0$'+&&.C&Q"C'" ($).' ' D":&%& - ?'&)')."+$B. YC"/%&0$-')'+&).; ['-RB &/%$C'0+&-; \&/+R 
T&./"?:"C'> ]C"/%''.  

W$/).-$ ['-&S T/'/&#R; */$.*$> B$/$*."/').'*$ ").").-"CC&S )')."+R *:$))'\'*$D'' ['-RB &/%$C'0+&-. K'#&-&" /$0C&&?/$0'".  
Демонстрация )B"+ ). /2*.2/R D$/).- ['-&S T/'/&#R.  
 
F"+$ 2: O$0-'.'" ?'&:&%'' - #&#$/-'C&-)*'S T"/'&# . 
O$0-'.'" ?'&:&%'' - #&#$/-'C&-)*'S T"/'&#. P&)T&#).-& - C$2*" T/"#).$-:"C'S &? Ç'0C$($:;C&S D":")&&?/$0C&).'È ' C"'0+"CC&).' 

['-&S T/'/&#R. Работы К. Линнея по систематике растений и животных. Эволюционная теория Ж. Б. Ламарка. 
Демонстрация ?'&%/$\'S 2(`CRB, -C")Q'B -*:$# - /$0-'.'" ]-&:@D'&CCRB '#"S. V'0C; ' #">.":;C&).; V. N. 7$+$/*$.  
 
F"+$ 3: F"&/'> (. 3$/-'C$ & T/&')B&[#"C'' -'#&- T2.`+ ").").-"CC&%& &.?&/$.  
!/"#T&)R:*' -&0C'*C&-"C'> 2("C'> 4. 3$/-'C$: #&).'["C'> - &?:$).' ").").-"CCRB C$2*, ]*)T"#'D'&CCRS +$."/'$: 4. 3$/-'C$. 

6("C'" 4. 3$/-'C$ & ").").-"CC&+ &.?&/". K'# Ð ]:"+"C.$/C$> ]-&:@D'&CC$> "#'C'D$. K)"&?A$> 'C#'-'#2$:;C$> '0+"C('-&).; ' 
'0?R.&(C$> ('):"CC&).; T&. &+).-$. N&/;?$ 0$ )2A").-&-$C'" ' ").").-"CCRS &.?&/.  

Демонстрация. N'&%/$\'> 4. 3$/-'C$. 9$/Q/2. ' *&C*/".CR" C$B&#*' 4. 3$/-'C$ -& -/"+> T2."Q").-'> C$ *&/$?:" ÇN'%:;È.  
Лабораторная работа 
<02("C'" '0+"C('-&).', */'."/'' -'#$, /"02:;.$.&- ')*2)).-"CC&%& &.?&/$ C$ )&/.$B *2:;.2/CRB /$)."C'S.  
 
F"+$ 4: !/')T&)&?:"CC&).; &/%$C'0+&- *  2):&-'>+ -C"QC"S )/"#R *$* /"02:;.$. #"S).-'> ").").-"CC&%& &.?&/$.  
Приспособительные особенности строения, окраски тела и поведения животных. Забота о потомстве. Физиологические адаптации. 
 
F"+$ 5: 9'*/&]-&:@D'>.  
K'# *$* %"C".'(")*' '0&:'/&-$CC$> )')."+$; /"T/&#2*.'-C$> '0&:>D'> ' "" +"B$C'0+R. !&T2:>D'&CC$> )./2*.2/$ -'#$; ]*&:&%'(")*' " 

' %"C".'(")*'" B$/$*."/').'*' T&T2:>D'S. !&T2:>D'> Ð ]:"+"C.$/C$> ]-&:@D'&CC$> "#'C'D$. !2.'  ' )*&/&).; -'#&&?/$0&-$C'"; 
%"&%/$\'(")*&" ' ]*&:&%'(")*&" -'#&&?/$0&-$C'".  

Демонстрация )B"+, '::@)./'/2@A'B T/&D")) %"&%/$\'(")*&%& -'#&&?/$0&-$C'>; ['-RB /$)."C'S ' ['-&.CRB, %"/?$/'"- ' 
*&::"*D'', T&*$0R-$@A'B 'C#'-'#2$:;C2@ '0+"C('-&).; ' /$0C&&?/$0' " )&/.&- *2:;.2/CRB /$)."C'S ' T&/&# #&+$QC'B ['-&.CRB, $ 
.$*[" /"02:;.$.R T/')T&)&?:"CC&).' &/%$C'0+&- * )/"#" &?'.$C'> ' /"02:;.$.R -'#&&?/$0&-$C'>.  

Лабораторные и практические работы 
<02("C'" T/')T&)&?:"CC&).' &/%$C'0+&- * )/"#" &?'.$C'>.  
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<0+"C"C'" '0+" C('-&).', */'."/'"- -'#$, /"02:;.$.&- ')*2)).-"CC&%& &.?&/$ C$ )&/.$B *2:;.2/CRB /$)."C'S.  
 
F"+$ 6: N'&:&%'(")*'" T&):"#).-'> $#$T.$D''. 9$*/&]-&:@D'>.  
P:$-CR" C$T/$-:"C'> ]-&:@D'&CC&%& T/&D"))$. N'&:&%'(")*'S T/&%/")) ' ?'&:&%'(")*'S /"%/")) (=.8. ,"-"/D& -). !2.' #&).'["C'> 

?'&:&%'(")*&%& T/&%/"))$. Основные закономерности эволюции: дивергенция, конвергенция, параллелизм, правила эволюции групп 
организмов. 

O"02:;.$.R ]-&:@D'': +C&%&&?/$0'" -'#&-, &/%$C'(")*$> D":")&&?/$0C&).;, T&)."T"CC&" 2):&[C"C'" &/%$C'0$D''.  
Демонстрация T/'+"/&- %&+&:&%'(CRB ' $C$:&%'(CRB &/%$C&-, 'B )./&"C'> ' T/&')B&[#"C'> - &C.&%"C"0"; )B"+R )&&.C&Q"C'> T2."S 

T/&%/"))'-C&S ?'&:&%'(")*&S ]-&:@D''; +$."/'$:&-, B$/$*."/'02@A'B T/"#).$-'.":"S ['-&.CRB ' /$)."C'S, -C")`CCRB - J/$)C2@ *C' %2 
' C$B&#>A'B)> T&# &B/$C&S %&)2#$/).-$. 

 
 
F"+$ 7: K&0C'*C&-"C'" ['0C' C$ 0"+:".  
5/%$C'(")*'S +'/ *$* /"02:;.$. ]-&:@D''. K&0C'*C&-"C'" ' /$0-'.'" ['0C' C$ I"+:". X'+'(")*'S, T/"#?'&:&%'(")*'S (."&/'> $*$#.  

=. <. 5T$/'C$), ?'&:&%'(")*'S ' )&D'$:;CRS ].$T /$0-'.'> ['-&S +$."/''.  
U':&%"C".'(")*'" )->0' - ['-&S T/'/&#"; ").").-"CC$> *:$))'\'*$D'> ['-RB &/%$C'0+&-.  
Демонстрация )B"+ -&0C'*C&-"C'> &#C&*:".&(CRB ]2*$/'&., +C&%&*:".&(CRB &/%$C'0+&-, /$0-'.'> D$/).- /$)."C'S ' ['-&.CRB.  
 
F"+$ 8: O$0-'.'" ['0C' C$ 0"+:".  
O$0-'.'" ['0C' C$ I"+:" - $/B"S)*2@ ' T/&."/&0&S)*2@ ]/R. !"/-R" ):"#R ['0C' C$ I"+:". !&>-:"C'" -)"B )&-/"+"CCRB .'T&- 

?")T&0-&C&(CRB ['-&.CRB. !"/-R" B&/#&-R". O$0-'.'" -&#CRB /$)."C'S.  
O$0-'.'" ['0C' C$ I"+:" - T$:"&0&S)*2@ ]/2. !&>-:"C'" ' ]-&:@ D'> )2B&T2.CRB /$)."C'S. !$T&/&.C'*', )"+"CCR" T$T&/&.C'*', 

%&:&)"+"CCR" /$)."C'>. K&0C'*C&-"C'" T&0-&C&(CRB: /R?R, 0"+C&-&#CR", T/")+R*$@A'")>. 
O$0-'.'" ['0C' C$ I"+:" - +"0&0&S)*2@ ' *$SC&0&S)*2@ ]/R. !&>-:"C'" ' /$)T/&)./$C"C'" T&*/R.&)"+"CCRB /$)."C'S.  

K&0C'*C&-"C'" T.'D ' +:"*&T'.$@A'B. !&>-:"C'" ' /$0-'.'" T/'+$.&-.  
!/&')B&[#"C'" (":&-"*$. 9").& (":&-"*$ - ['-&S T/'/&#". ,')."+$.'(")*&" T&:&["C'" -'#$ Homo sapiens - )')."+" ['-&.C&%& 

+'/$. !/'0C$*' ' )-&S).-$ (":&-"*$, T&0-&:>@A'" &.C").' "%& * /$0:'( CR+ )')."+$.'(")*'+ %/2TT$+ D$/).-$ ['-&.CRB. ,.$#'' ]-&:@D'' 
(":&-"*$: #/"-C"SQ'S (":&-"*, #/"-C'S (":&-"*, T"/-R" )&-/"+"CCR" :@#'.  

,-&S).-$ (":&-"*$ *$* ?'&:&%'(")*&%& -'#$. !&T2:>D'&CC$> )./2*.2/$ -'#$ homo sapiens; (":&-"(")*'" /$)R; /$)&&?/$0&-$C'"; 
"#'C).-& T/&')B&[#"C'> /$). =C.'C$2(C$> )2AC&).; /$)'0+$.  

Демонстрация .$?:'D, &./$[$@A'B \$2C2 ' \:&/2 /$0:'(CRB ]/ ' T"/'&#&-; )B"+ /$0-'.'> D$/).- ['-&S T/'/&#R; &*$+"C":&)."S, 
&.T"($.*&- /$)."C'S - #/"-C'B T&/&#$B.  

9&#":' )*":".&- (":&-"*$ ' T&0-&C&(CR B ['-&.CRB.  
Экскурсия (1 ($)) T& ."+" ÇO$0-'.'" ['0C' C$ I"+:"È.  
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I0'(%& -$'L"$30'#M3S 5-"%  
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
C&5*&#R M +"0'$/: 
5)C&-CR" T&C>.'>: 

N'&:&%'>. V'0C;. 
5)C&-CR" &.:'('> ['-&S 

+$."/''. 5?^"*.R ' +".&#R '02("C'> - ?'&:&%''. 9C&%&&?/$0'" ['-&.C&%& +'/$.  
Y-&:@D'>. K'#, T&T2:>D'>; 'B */'."/''. N&/;?$ 0$ )2A").-&-$C'". G).").-"CCRS &.?&/ *$* /"02:;.$. ?&/;?R 0$ )2A").-&-$C'" -  

*&C*/".CRB 2):&-'>B )/"#R &?'.$C'>. ÇK&:CR ['0C'È.  
9$*/&]-&:@D'>. N'&:&%'(")*'S T/&%/")) ' ?'&:&%'(")*'S /"%/")). !2.' #&).'["C'> ?'&:&%'(")*&%& T/&%/"))$È $/&+&/\&0R, 

'#'&$#$T.$D'>, &?A$> #"%"C"/$D'>. 
F"&/'> $*$#"+'*$ =. <. 5T$/'C$ & T/&')B&[#"C'' ['0C' C$ I"+:".  
O$0-'.'" ['-&.CRB ' /$)."C'S - /$0:'(CR" T"/'&#R )2A").-&-$C'> I"+:'. !&)."T"CC&" 2):&[C"C'" &/%$C'0$D'' ' T/')T&)&?:"C'" * 

2):&-'>+ )/"#R ['-RB &/%$C'0+&- - T/&D"))" ]-&:@D''. !/&')B&[#"C'" (":&-"*$. 3-'[2A'" )':R $C./&T&%"C"0$. O&:; ./2#$ - T/& D"))" 
T/"-/$A"C'> &?"0;>CR - (":&-"*$. 4":&-"(")*'" /$)R, 'B "#'C).-&. J/'.'*$ /$)'0+$.  
 

 
73$'*"$/*" 2-6 5'2"4&4" 3  &(/0"J)3W#6:  

1 
T/T 

F"+$ 2/&*$ ."&/'>  T/$*.'*$  35F  

1. K-"#"C'"  1 21 - 

2. F"+$ 1. 9C&%&&?/$0'" ['-&%& +'/$. 5)C&-CR" )-&S).-$ 
['-RB &/%$C'0+&-. Y*)*2/)'>  

3 2  

3. F"+$ 2. O$0-'.'" ?'&:&%'' - #&#$/-'C&-)*'S T"/'&#  12 2 - 

4. 
F"+$ 3. F"&/'> 4.3$/-'C$ & T/&')B&[#"C'' -'#&- T2.`+ 
").").-"CC&%& &.?&/$  3 2  

5. 
F"+$ 4. !/')T&)&?:"CC&).; &/%$C'0+&- * 2):&-'>+ 
-C"QC"S )/"#R *$* /"02:;.$. #"S).-'> ").").-"CC&%& 
&.?&/$ 

3 10  

6. F"+$ 5. 9'*/&]-&:@D'>  14 2  

7. 
F"+$ 6. N'&:&%'(")*'" T&):"#).-'> $#$T.$D''. 
9$*/&]-&:@D'>  

3 2  

8. F"+$ 7. K&0C'*C&-"C'" ['0C' C$ I"+:"  3 2  

9. F"+$ 8. O$0-'.'" ['0C' C$ I"+:". Y*)*2/)'>  4 10  

 =$&4&: 38 30  
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9$+&C.&- ,. P. N'&:&%'>: T&)&?'" #:> T&).2T$@A'B - -20R. - 9.: 3/&\$, 2003.  
9$+&C.&- ,.P., I$B$/&- K.N., ,&C'C 8.<. 5?A$> ?'&: &%'>. 10-11 *:$))R. 6("?C'* #:> &?A"&?/$0&-$.":;CRB 2(/"[#"C'S. - 9.: 3/&\$, 

2004. 
7"?"#"- =.P. N'&:&%'>. O2*&-&#).-& #:> T&#%&.&-*' * ]*0$+"C$+. - 9.: =)./":;, 2004.  
7"+"0$ 8., J$+:@* 7., 7')&- 8. N'&:&%'>. K ]*0$+"C$D'&CCRB -&T/&)$B ' &.-".$B. - 9.: =S/' ), 2005. 
K#&-'("C*& K.9. X/").&+$.'> @C&%& C$.2/$:').$. - 9.: ZC'T/")), 2001  
7"&C&-'( =. E T&0C$@ +'/. F$SCR T/'/&#R. - 9.: =)./":;,2001.  
P/'C 8., ,.$2C 6., F"S:&/ 3. N'&:&%'> 1 -3.&+. - 9.: 9'/, 1990.  
,'-&%:$0&- K.<., =\$%&C&-$ <.N., G.F. I$B$/&-$. 5?A$> ?'&:&%'>. N$0&-RS 2/&-"C;.10-11 *:$))R. - 9.: 3/&\$, 2005.  
P':>/&- 9.,. N'&:&%'(")*'S ]CD'*:&T"#'(")*'S ):&-$/;. 9.: ,&-".)*$> ]CD'*:&T"#'>, 1986.  
F/$S.$*$ 3.<. N'&:&%'>. ,T/$-&(CR" +$."/'$:R. 6("?C&" T&)&?'" #:> 2($A'B)>. - 9.: !/&)-"A"C'", 1987  
7"+"0$ 8. , J$+:@* 7., 7')&- 8. N'&:&%'>. K ]*0$+"C$D'&CCRB -&T/&)$B ' &.-".$B. - 9.: =S/'), 2005.  
,'-&%:$0&- K.<., !$)"(C'* K.K. !/&%/$++$ ]:"*.'-CRB *2/)&-. N'&:&%'>. !/&\':;C&" &?2("C'". 10 -11 *:$))R. - 9.: 3/&\$, 2006.  
E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3':  
6("?C RS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
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4.13. ;89:!8> A;:D;8EE8 E:KI7> Ç:F?:CB D@?@<=G8È ?8 2020 -21 D:K, D;IAA8 10 -1-9=:  
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13 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
 

 (&(6+"$'-.%RS)  
:#%&,R 4'%'$3M" 

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 
 

F&2'*1"%3' 5*&4*"LLR:  
 
F"+$ 1. !/"#+". ' +".&#R %"C".'*'.  
!/"#+". %"C".'*': C$):"#).-"CC&).; ' '0+"C('-&).; *$* #-2"#'C&" )-&S).-& ['-RB )')."+. 9").& %"C".'*' - ?'&:&%'' ' )')."+" 

").").-"CCRB C$2* *$* #')D'T:'CR ')):"#2 @A"S 2C'-"/)$:;CR" ?'&:&%'(")*'" )-&S).-$ (C$):"#).-"CC&).;, '0+"C('-&).;) ' &T"/'/2@A"S 
#')*/".CR+' "#'C'D$+' C$):"#).-"CC&).' - %"C$+'. P"C".'*$ *$* .&(C$> C$2*$. 38J Ð C&)'.":; C$):"#).-"CC&S 'C\&/+$D''.  

9".&#R %"C".'*'.  
9".&# %"C".'(")*&%& (%'?/'#&:&%'(")*&%&) $C$:'0$ ' P.9"C#":; *$* "%& )&0#$.":;. 9$."+$.'(")*'S +".&#, T/'+"C>"+RS #:> 

T&)./&"C'> ' #&*$0$.":;).-$ %'T&."0. W'.&:&%'(")*'S, B'+'(")*'S (?'&B'+'(")*'S), \'0'(")*'" ' \'0'*& -B'+'(")*'" +".&#R - '02("C'' 
+$."/'$:;C&S T/'/&#R %"C&-, B/&+&)&+ ' ] *)T/"))'' %"C".'(")*&S 'C\&/+$D''. 9".&#R )+"[CRB ?'&:&%'(")*'B #')D'T:'C. 
P'?/'#&:&%'(")*'S, D'.&:&%'(")*'S +".&#R ' +2.$D'&CC$> ."&/'> *$* &)C&-R %"C".'*'.  

,./2*.2/$ %"C".'*'.  
!/"#).$-:"C'" & +".&#&:&%'' %"CC&S 'C["C"/'' ' ?'&."BC&:&%''. 9&#":;CR" &?^"* .R %"C".'*'. !/'+"C"C'" %"C".'*' - )":"*D'', 

+"#'D'C", /$D'&C$:;C&+ ')T&:;0&-$C'' T/'/&#CRB /")2/)&-, &B/$C" )/"#R &?'.$C'> (":&-"*$ ' #/2%'B ['-RB )2A").-. !/"#).$-:"C'"  & 
%"C".'(")*'B /")2/)$B.  

 
F"+$ 2. 8$):"#).-"CC&).;  
I$*&CR 9"C#":>  
!/'CD'TR %'?/'#&:&% '(")*&%& $C$:'0$, )\&/+2:'/&-$CCR" P.9"C#":"+  
I$*&CR 9"C#":> G#'C&&?/$0'" %'?/'#&- T"/-&%& T&*&:"C'> (T/$-':& #&+'C'/&-$C'>). I$*&C /$)A"T:"C'> I$*&C C"0$-')'+&%& 

C$):"#&-$C'>. P"C".'(")*$> )'+-&:'*$ !&C>.'>: T/'0C$*, \"C&.'T, %"C&.'T, 0'%&.$, %$+".$, %&+& - ' %"."/&0'%&.$, #&+'C$C.C&).;, 
/"D"))'-C&).;, %"C, \"C, $::":&+&/\R ($::":').  

9&C&%'&/'#C&" )*/"A'-$C'" O$)A"T:"C'" T& %"C&.'T2 ' \"C&.'T2 T/' T&:C&+ ' C"T&:C&+ #&+'C'/&-$C''. =C$:'0'/2@A"" 
)*/"A'-$C'". ,.$.').'(")*'S B$/$*."/ /$)A"T:"C'> C$ 0'%&.'(")*&+  ' %$+".'(")*&+ 2/&-C>B. 8"&?B&#'+R" +".&#R -$/'$D'&CC&S 
).$.').'*'.  

!&:'%'?/'#C&" )*/"A'-$C'", I$*&C C"0$-')'+&%& C$):"#&-$C'> C$ T/'+"/" #'%'?/'#C&%& )*/"A'-$C'>. O$)A"T:"C'" -& -.&/&+ 
T&*&:"C'' %'?/'#&- ' - $C$:'0'/2@A"+ )*/"A'-$C''.  

J&CD"TD'> ]:"+"C.$/ CRB T/'0C$*&- - \"C&- - +&C&%'?/'#C&" /$)A"T:"C'", T/&>-:"C'" C$ +&:"*2:>/C&+ 2/&-C".  
I$*&C "#'C&&?/$0'> %'?/'#&- T"/-&%& T&*&:"C'> *$* 0$*&C #"S).-'> %"C$ !/&?:"+$ +"B$C'0+&- #&+'C'/&-$C'> !&:C&" ' C"T&:C&" 

#&+'C'/&-$C'", *&#&+'C'/&-$C'", -0$'+&#"S).-'" $: :":"S.  
P"C&+ *$* )')."+$ -0$'+&#"S).-2@A'B %"C&-.  
P"C&.'T ' C&/+$ /"$*D''.  
9$."/'$:;CR" &)C&-R C$):"#).-"CC&).'  
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W'.&:&%'(")*'" &)C&-R C$):"#).-"CC&).' 9'.&0 ' +"S&0 *$* &)C&-CR" .'TR *:".&(CRB #":"C'S 2 ]2*$/'&..  
9'.&0, \$0R +'.&0$. ,./&"C'" +".$\$0CRB B/&+&)&+. W"C./&+"/$ (T"/-'(C$> T"/".>[*$), >#/RQ*&-RS &/%$C'0$.&/ (-.&/'(C$> 

T"/".>[*$), .":&+"/$, ]2B/&+$.'C, %"."/&B/&+$.'C. J$/'&.'T.  
'J:".&(CRS D'*: W'*: )T'/$:'0$D'C -#")T'/$:'0$D'' B/&+&)&+  
X/&+$.'C. 82*:"&)&+R. J&+T$*.'0$D'> B/&+$.'C$  
9"S&0 ' "%& 0C$("C'" - )&B/$C"C'' ).$?':;C&).' *$/'&.'T$ U$0R +"S&0$.  
X'+'(")*'" &)C&-R C$):"#).-"CC&).'. X'+'(")*'S )&).$- B/&+&)&+.  
O$0+C&["C'" ?$*."/'&\$%&-.  
,&#"/[$C'" 38J C$ *:".*2 ' T:&'#C&).;. ,./&"C'" 38J. 9&#":; 6&.)&C$ -J/'*$ *$* &)C&-$ /"T:'*$D'', +2.$%"C" 0$ ' )T"D'\'(C&).' 

%"C&-. O8J *$* %"C".'(")*'S +$."/'$: C"*&.&/RB -'/2)&-.  
X/&+&)&+C$> ."&/'> C$):"#).-"CC&).'  
,D"T:"C'" ' */&))'C%&-"/. E#"/C$> ."&/'> ' B/&+&)&+C$> %'T&."0$ C$):"#).-"CC&).'.  
X/&+&)&+CRS +"B$C'0+ /"*&+?'C$D''.  
9&:"*2:>/CR" &)C&-R C$):"#) .-"CC&).'.  
O"T:'*$D'>. 3&*$0$.":;).-& T&:2*&C)"/-$.'-C&%& +"B$C'0+$ /"T:'*$D''. O"T:'*$D'> &#C&C'."-RB -'/2)&- ' #/2%'" -$/'$D'' C$ 

."+2 T&:2*&C)"/-$.'-C&S /"T:'*$D''.  
!&:2*&C)"/-$.'-C$> /"T:'*$D'> B/&+&)&+. !&C>.'" +$./'DR ' 0$./$-*' !/&?:"+$ 'C'D'$D'' / "T:'*$D'' O8J -0$./$-*' (T/$S+"/R).  
7'#'/2@A$> ' &.).$@A$> C'.' 38J U/$%+"C.R 5*$0$*'. O"T:'*$.'-C$> ' *&//"*.&/)*$> \2C*D'' $TT$/$.$ /"T:'*$D''. ,/$-C"C'" 

/"T:'*$D'' 2 T/& - ' ]2*$/'&..  
8"&?B&#'+R" ' #&).$.&(CR" )-&S).-$ B/&+&)&+R.  
O"T$/$D'>. !/&?:"+$ ).$ ?':;C&).' %"C".'(")*&%& +$."/'$:$. 5)C&-CR" .'TR T&-/"[#"C'S ' /"T$/$D'' 38J.  
!&C>.'" T:$0+'#R.  
,./2*.2/$ ./$C)T&0&C&- ' +"B$C'0+R ./$C)T&0'D''  
O"./&./$C)T&0&CR. 
O"*&+?'C$D'&CCR" T"/")./&S*' %"C&+$ %&+"&:&%'(")*$> /"*&+?'C$D'> ' C"0$*&CC$> 
/"*&+?'C$D'> ?" 0 %&+&:&%''. 
 
F"+$ 3. O$0C&&?/$0'" ' "#'C).-& %"C".'(")*'B +"B$C'0+&-  
!/&D"))R, -"#2A'" * /"*&+?'C$D''  
P"C".'(")*'S )+R): ['0C"CCRB D'*:&- - T/&D"))R -"#2A'" * /"*&+?'C$D''. F'TR ['0C"CCRB D'*:&- ,+"C$ %$T:& - ' #'T:&\$0R. 

3"."/+'C$D'> T&:&-RB /$0:'('S ' .' T&- C")&-+").'+&).'.  
,->0$CCR" ) ].'+ &)&?"CC&).' %"C".'(")*&%& $C$:'0$ 
KR)Q'" ]2*$/'&.R. V'-&.CR". F'TR &T/"#":"C'> T&:$:  
B/&+&)&+CRS, %$T:&-#'T:&'#CRS, ]T'%"C".'(")*'S.  
!&: -&T/"#":>@A$> /&:; 6 -B/&+&)&+R 2 (":&-"*$.  
O$)."C'>. ,.$#'' )T&/&\'.$ ' %$+".&\'.$. 3-2#&+C&).;, &#C&#&+C&).;, %"/+$\/&#'.'0+..  
8"/"%2:>/CR" .'TR T&:&-&%& /$0+C&["C'>. =+\'+'*)') ' $%@+'*)'). !$/."C&%"C"0 (%$T:&'#CRS ' #'T:&'#CRS), %'C&%"C"0, 

$C#/&%"C"0.  
J&C^@%$D'> T/&)."SQ'B 
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J:$))'\'*$D'> ' )./&" C'" ?$*."/'&\$%&-.  
8"B/&+&)&+C&" C$):"#&-$C'". !:$).'#C$> C$):"#).-"CC&).;.  
9'.&B&C#/'$:;C$> C$):"#).-"CC&).;  
<C\"*D'&CC$> C$):"#).-"CC&).;: ?$*."/'' ' -'/2)R -)'+?'&C.R ]2*$/'&.'(")*'B *:".&*.  
W'.&T:$0+$.'(")*$> C$):"#).-"CC&).;: T/"#"."/+'C$D'> D'.&T:$ 0+R, T/'&CR. 
G#'C).-& %"C".'(")*&S &/%$C'0$D''. 6C'-"/)$:;CR" )-&S).-$ %"C".'(")*&%& +$."/'$:$: &.C&)'.":;C$> ).$?':;C&).;, #')*/".C&).;, 

:'C"SC&).;, C"T/"/R-C&).;. 38J *$* 2C'-"/)$:;CRS C&)'.":; %"C".'(")*&S 'C\&/+$D''  
J&:'(").-"CCR" ' *$(").-"CCR" B$/$*. "/').'*': -"/&>.C&).; *:&C'/&-$C'> -)"%& %"C&+$, Ç%"C".'(")*' +&#'\'D'/&-$CCR"È 

&/%$C'0+R, %"C&#'$%C&).'*$ ' %"C&."/$T'>, */'+'C$:').'*$, 2).$C&-:"C'" /&#).-$. !/&"*. F"C&+ (":&-"*$" ' #/2%'" %"C&+CR" T/&" *.R.  
 
F"+$ 4. <0+"C('-&).; %"C".'(")*&%& +$."/'$:$  
F'TR '0+"C('-&).': C$):"#).-"CC$>, C"C$):"#).-"CC$> (+&#'\'*$D'&CC$>), *&+?'C$.$ - C$>, +2.$D'&CC$>, &C.&%"C".'(")*$>, 

]T'%"C".'(")*$> <B 0C$("C'" - ]-&:@D'' ' &?")T"("C'' $#$T.'-C&S )./$."%'' -'#&-. 6):&-C&).; *:$))'\'*$D'' .'T&- '0+"C('-&).'.  
F'TR '0+"C( '-&).' %"C".'(")*&%& +$."/'$:$ (.'TR +2.$D'S).  

<0+"C('-&).; *$/'&.'T$  
!&:'T:&'#'> ' $C]2T:&'#'>.  
,.$?':;C&).; ' '0+"C('-&).; ('):$ B/&+&)&+ - ]-&:@D'' ' &C.&%"C"0". !&:'::&'#'0$D'>.  
J$/.'/&-$C'" %"C&- * D"C./&+"/$+.  
X/&+&)&+CR" T"/")./&S*': -C2./'B/&+&)& +CR" (#"\'Q"C)', #":"D'', #2T:'*$D'', 'C-"/)''), +"[B/&+&)&+CR" (./$C):&*$D'', 

./$C)T&0'D'').  
<C-"/)'': T$/$D"C./'(")*'" ' T"/'D"C./'(")*'". 9C&[").-"CCR" 'C-"/)''.  
X/&+&)&+CR" T"/")./&S*' ' -'#&&?/$0&-$C'"  
92.$D'&CCRS T/&D")) 
P"CCR" +2.$D'': ./$C0'D'', ./$C)-"/)'', -).$-*' ' -RT$#"C'> C2*:"&.'#&-, -C2./'%"CCR" T"/")./&S*'. ,T&C.$CCR" ' 

'C#2D'/&-$CCR" +2.$D''  
X'+'(")*'S +2.$%"C"0  
92.$D'' *$* &Q'?*' /"T:'*$D'', /"T$/$D'' ' /"*&+?'C$D''.  
 
F"+$ 5. P"C 
,./2*.2/$ ' \2C*D'> %"C$  
F"&/'> %"C$ U&/+'/&-$C'" T/"#).$-:"C'S & %"C". F"&/'> %"C$ F.X.9&/%$C$: %"C *$* "#'C'D$ +2.$D'', /"*&+?'C$D'' ' \2C*D'' 

J/'."/'' $::":'0+$.  
5#'C %"C - &#'C \"/+"C.  
<C./&CR, ]*0&CR, )T:$S)'C%. 9&:"*2:>/C$> ?'&:&%'> %"C$. 
P"C".'(")*'S *&#. J&:'C"$/C&).; ). /2*.2/: %"C$ ' *&#'/2"+&%& '+ ?":*$. F"&/".'(")*$> T&).$C&-*$ T/&?:"+R *&#$.  
F$?:'D$ *&#$  
3"S).-'" %"C$ - F/$C)*/'TD'>. G" &)C&-CR" ].$TR. +-O8J *$* T"/"C&)('* %"C".'(")*&S 'C\&/+$D'' * /'?&)&+$+. K/"+> ['0C' + -

O8J, )./2*.2/$.  
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F/$C):>D'> ()'C."0 ?":*$) * $* &)C&-C&S ].$T -R/$["C'> %"CC&S #')*/".C&).'. 5)C&-CR" ].$TR ' +&:"*2:R Ð 2($).C'*' ./$C):>D'' 
O&:; .O8J ' T/$-':$ -0$'+&#"S).-'> *&#&C&- ' $C.'*&#&C&-  

O'?&)&+R.  
,'%C$:R 'C'D'$D'' ' ."/+'C$D'' ./$C):>D''. P"C".'(")*'S *&C./&:; ./$C)*/'TD'' ' ./$C):>D'' . 
O"%2:>D'> #"S).-'> %"C$. 6/&-C' /"%2:>D'' ]*)T/"))'' %"C&-. =#$T.'-CR" ' *&C).'.2.'-CR" \"/+"C.R O"%2:>D'> ./$C)*/'TD'': 

."&/'> &T"/&C$ T/&*$/'&.  
!/&?:"+$ ]:"+"C.$/C&%& T/'0C$*$ - &C.&%"C"0". P"C".'(")*'" +&#":' 'C#'-'#2$:;C&%& /$0-'.'>  
J$)*$#CRS +"B$C'0+ /"%2:>D'' /$0-'.'>. YT'%"C".'(")*$> C$):"#).-"CC&).; ' '0+"C('-&).;.  
I$T/&%/$++'/&$CC$> %'":; *:".&* ($T&T.&0). 
!"/")./&S*' %"C&- - &C.&%"C"0". 3'\\"/"CD'/&-*$ '++2C&%:&?2:'C&- +:"*&T'.$@A'B.  
F/$C)\&/+$D'> .'T&- )T$/'-$C'> 2 %&+&.$::'(CRB #/&[["S S.cere visiae. !&-"/BC&).CR" $C.'%"CR ./'T$C&)&+. 
9&#'\'*$D'&CC$> '0+"C('-&).;  
9&#'\'*$D'' - C"C$):"#2"+R" '0+"C"C'>. 9&#'\'*$D'' *$* -R/$["C'" C&/+R /"$*D''  
9"B$C'0+R +&#'\'*$D'S ,./")) ' C")T"D'\'(")*'" $#$T.$D''. F"T:&-&S Q&* SOS -/"T$/$D'>  
92.$%"CCRS ' /"*&+?'C&%"CCRS ]\\"*. )./"))$ 2 +RQ"S. 5C.&%"C".'(")*'" $#$T.$D'' ' +2.$%"C"0.  
 
F"+$ 6. P"C".'*$ ' ]-&:@D'>  
P"C".'(")*'" &)C&-R ]-&:@D''  
5)C&-R )'C.".'(")*&S ."&/'' ]-&:@D''. Y-&:@D'&CCR" ."&/'' V N 7$+$/*$ ' 4.3$/-'C$.  
5T/"#":"CC$> ' C"&T/"#":"CC$> '0+"C('-&) .;. 3&*$0$.":;).-& C"]\\"*.'-C&).' &.?&/$ +&#'\'*$D'S. 3$/-'C'0+ ' +"C#":'0+: &. 

T/&.'-&T&).$-:"C'> * )'C."02. 9$*/& - ' +'*/&]-&:@D'>.  
P"C".'*$ T&T2:>D'S. 
!&T2:>D'> -"#'C'D$ ]-&:@D'&CC&%& T/&D"))$. P"C&\&C#, ($).&.R %"C&.'T&- ' ($).&.R $::":"S. 
I$*&C X$/#' -K$'C?"/%$. P"C".'(")*$> %"."/&%"CC&).; T&T2:>D'S: T&:'+&/\'0+ ' )/"#C>> %"."/&0'%&.C&).;. Y:"+"C.$/C&" 

]-&:@D'&CC&" )&?R.'" - '0+"C"C'" ($).&. $::":"S - T&T2:>D''  
U$*.&/R #'C$+'*' T&T2:>D'S: &.?&/ (.'TR &.?&/$), +2.$D'&CCRS T/&D")), T&.&* %"C&-, -&:CR ['0C' ' #/"S\ %"C&-, 'C?/'#'C%, 

'0&:>D'>.  
Y-&:@D'> %"C".'(")*&%& +$."/'$:$  
,/$-C'.":;C$> +&:"*2:>/C$> ?'&:&%'> %"C$  
J&CD"TD'> C"S./$:;C&S ]-&:@D'' ':' *$* C" -&0C'*$@. C&-R" %"CR. 
9&:"*2:>/CR" ($)R ]-&:@D''. Y-&:@D'> T2."+ #2T:'*$D'S ' #'-"/%"CD '' *&T'S ':' *$* -&0C'*$@. C&-R" %"CR.  
9&:"*2:>/C$> \':&%"C".'*$.  
5/%$C'0$D'> ' ]-&:@D'> %"C&+$. J&CD"TD'> Ç+'C'+$:;C&%& %"C&+$È P"C&+ ' &?/$0 ['0C' ()-&?&#C&['-2A'" &/%$C'0+R, T$/$0'.R). 

9"B$C'0+R ]-&:@D'' %"C&-. 
 
F"+$ 7. P"C".'*$ (":&-"*$  
9".&#R %"C".' *' (":&-"*$. N'&)&D'$:;C$> )2AC&).; (":&-"*$. 4":&-"* *$* &?^"*. %"C".'*'  
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!/'0C$*', %"CR ' 2):&-CR" &?&0C$("C'> - /&#&):&-CRB. P"C"$:&%'(")*'S +".&#. 8$):"#&-$C'" #&+'C$C.CRB, /"D"))'-CRB, 
$2.&)&+CRB ' )D"T:"CCRB ) T&:&+ T/'0C$*&-. N:'0C"D&-RS +".&#. 5#C&>SD"-R" ' /$0C&>SD"-R" ?:'0C"DR (5N ' ON). !/&?:"+$ 
C$):"#).-"CC&).' ' )/"#R - T/&>-:"C'' T/'0C$*&-. J&C*&/#$C.C&).; ' #')*&/#$C.C&).; W'.&%"C".'(")*'S +".&#.  

J$/'&.'T (":&-"*$. 3'\\"/"CD'$:;C$> &*/$)*$ B/&+&)&+. !&:&-&S B/&+$.'C  
P"C&+ (":&-"*$.  
!&T2:>D'& CCRS +".&#. !&:'+&/\'0+ (":&-"(")*'B T&T2:>D'S. 4$).&.R $::":"S.  
P"C".'(")*'" T&):"#).-'> ?:'0*&/&#).-"CCRB ?/$*&- 92.$D'&CCRS T/&D")) 5D"C*$ ($).&. +2.'/&-$C'>. !/&?:"+$ &.?&/$. 9".&#R 

)+"[CRB ?'&:&%'(")*'B C$2* - %"C".'*" (":&-"*$.  
P"C".'*$ C$/&#&C$)":"C'>. P"C&%"&%/$\'> ' T/&)./$C).-"CC$> )./2*.2/$ %"C&\&C#$ (":&-"*$. 
4":&-"(")*'" /$)R ' ].C'(")*'" %/2TTR. N'&:&%'(")*$> ' )'%C$:;C$> C$):"#).-"CC&).;  
9"#'D'C)*$> %"C".'*$. P"C".'(")*'S %/20 P"C".'(")*$> *&+T&C"C.$ 0$?&:"-$C'S. U$*.&/R /')*$  
8$):"#).-"CCR" ?&:"0C' +".$?&:'0+$. 9&:"*2:>/CR" ?&:"0C'. 9&C&%"CCR" ' T&:'%"CCR" 0$?&:"-$C'>. X/&+&)&+CR" ?&:"0C'. 

=C&+$:'' T&:&-RB B/&+&)&+ ,'C#/&+R _"/"Q"-)*&%& -F"/C"/$, J:$SC\":;."/$ =C&+$:'' $2.&)&+. ,'C#/&+ 3$2C$ ' #/. 3'$%C&).'*$ 
C$):"#).-"CCRB 0$?&:"-$C'S. !/"C$. $:;C$> #'$%C&).'*$. KR>-:"C'" %"."/&0'%&.C&%& C&)'.":;).-$. 

P"C&#'$%C&).'*$. !/&?:"+$ :"("C'> C$):"#).-"CCRB 0$?&:"-$C'S. P"C&."/$T'> G-%"C'*$ 9"#'*& -%"C".'(")*&" *&C)2:;.'/&-$C'". 
!/&?:"+$ %"C".'(")*&S T$)T&/.'0$D''.  
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I0'(%& -$'L"$30'#M3S 5-"%  
 

1 
T

/T
 

8$'+"C&-$C'" ?$0&-RB ."+  

K
)"

%
&

 (
$)

&
- 

F
"&

/'>
 

!/$
*.

'*
$

 

35
F

 

1 !/"#+". ' +".&#R %"C".'*'  4 4     

2 8$):"#).-"CC&).;  12 8 4   
3 O$0C&&?/$0'" ' "#'C).-& %"C".'(")*'B +"B$C'0+&-  12 8 4   

4 <0+"C('-&).; %"C".'(")*&%& +$."/'$:$  12 6 6   

5 P"C 12 6 6   

6 P"C".'*$ ' ]-&:@D'>  8 6 2   

7 P"C".'*$ (":&-"*$  8 4 4   

 <.&%& 68 44 24   
 

K&T/&)R * 0$(".2 T& *2/)2: 

8$):"#).-"CC&).;.  

<0+"C('-&).;.  

P"C. 

P"C".'*$ (":&-"*$.  

 

7'."/$.2/$ #:> T"#$%&%$ ' &?2($@A'B)>:  

<C%"-K"(.&+&- ,.P. P"C".'*$ ) &)C&-$+' )":"*D'' /,.P.<C%"-K"(.&+&-. Ð,.!.N.: <0# --& 8-7, 2010. -708). 
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V'+2:"- <.U. 5?A$> ' +&:"*2:>/C$> %"C".'*$ /<.U.V'+2:"-. Ð8&-&)'?'/)*, ,'?'/)*&" 2C'-"/)'.".)*&" '0# --&, 2003, 478 ). P/'C 8., 
,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  

P').&:&%'>, ... 1 -5/ ! &# /"#. =. X]+, 3. J&/+$*. - !"/"-&# '0#.: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 9.: 
9'/, 1982.  

N$.2"- =.,., P2:"C*&-$ 9.=., G:"C"-)*'S =.P. N'&:&%'>. N&:;Q&S )T/$-&(C'* #:> Q*&:;C'*&- ' T&).2T$@A'B - -20R. Ð 9.: 3/&\$, 200 4. 

!2B$:;)*'S K.=. K-"#"C'" - %"C".'*2. 9.: <0 --& "J&:&),", 2007 %. 

,'C%"/ 9., N"/% !. - P"CR ' %"C&+R, .&+ 1, 2 Ð 1998 

N.P:'*, 3[. !$)."/C$* Ð 9&:"*2:>/C$> ?'&."BC&:&%'>. <0#$.":;).-&: 9.9'/, 2002. 585 ).  

P"C".'*$ /T&# /"#. =.=. V2("C*&. - 9:J&:&), 2006. - 480 ) 

9$."/'$:;C& -."BC'(")*&" &?")T"("C'":   

6("?CRS *$?'C".  

5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 

<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  

9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  

8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  

F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  

 

   J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
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14 L&2/-.  5*&V&*3'%$"U3&%%&4& L&2/-6  
(5& ,R(&*/ ) 
Z3+3&-&436 

2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 
A&6#%3$'-.%"6 +"53#M": 
3$CCRS T&#+&#2:;  /$))('.$C #:> &?2($@A'B)>, *&.&/R" '02(':' *2/) $C$.&+'' \'0'&:&%'' (":&-"*$. K /$+*$B )T"D*2/)$ 

&?2($@A'")> T&:2($. -&0+&[C&).; 2%:2?'.; 0C$C'> ,/$)Q'/'. ; */2%&0&/, T&0C$*&+'.;)> ) )&-/"+"CCR+' +".&#$+' C$2(C&%& 
')):"#&-$C'>, T/'+"C>@A'+')> T/' '02("C'' \'0'&:&%'' (":&-"*$ ' ['-&.CRB. J2/) T/'0-$C /$0-'.; 'C."/") * ?'&:&%'(")*'+ C$2*$+  '  
&T/"#":"CCR+ -'#$+ T/$*.'(")*&S #">.":;C&).'.  

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. K-"#"C'" - \'0'&:&%'@, "" 0C$("C'"  Ð 2 (. 
U'0'&:&%'> Ð C$2*$, '02($@A$> T/&D"))R ['0C"#">.":;C&).' ' \2C*D'' &/%$C'0+$. !&C>.'" &? &/%$C'0+", )&).$-CRB "%& ]:"+"C.$B 

-*:@($". &?A"&/%$CCRS ' &?A"&/%$C'0+"CCRS T&#B&#R - 'B -0$'+&)->0'. <02($".)> D":&).CRS &/%$C'0+, $ C" "%& )&).$-CR" ($).' ' 
)')."+R. U'0'&:&%'(")*$> \2C*D'>, "" C&/+$. K0$'+&&.C&Q"C'" )./2*.2/R ' \2C*D''. G#'C).-& &/%$C'0+$ ' -C"QC"S )/"#R.  

 
F"+$ 2. KC2./"CC>> )/"#$ &/%$C'0+$ - 4 (. 
!&C>.'" & -C2./"CC"S )/"#" &/%$C'0+$ ' "" *&+T&C"C.$B (*/&-;, :'+\$, +"[*:".&(C$> ['#*&).;). !&C>.'" & \'0'&:&%'(")*'B 

*&C).$C.$B. U'0'&:&%'(")*$> $#$T.'-C$> /"$*D'>. J/$.*$> B$/$*."/').'*$ ].$T&- /$0-'.'> C&/+$:;C&S \'0'&:&%'': ]+T'/'(")*&%&, 
$C$.&+&-\'0'&:&%'(")*&%&, \2C*D'&C$:;C&%&. K*:$# 0$/2?"[CRB ' &."(").-"CCRB \'0'&:&%&- - /$0-'.'" +'/&-&S \'0'&:&%'(")*&S C$2*' 
.!&C>.'" -&0?2#'+&).' ' -&0?2[#"C'>. <B \'0'&:&%'(")*$> /&:;. ,')."+C$> &/%$C'0$D'> \2C*D'S (<.!. !$-:&-, !.J. =C&B'C). !&C>. '" 
)')."+R. 6/&-C' )')."+C&S &/%$C'0$D''. U'0'&:&%'(")*$> )')."+$. !&C>.'" & /"%2:>D'' \2C*D'S . 5)C&-CR" T/'CD'TR \&/+'/&-$C'> ' 
/"%2:>D'' \'0'&:&%'(")*'B \2C*D'S T& &.*:&C"C'@ , -&0+2A"C'@. 6/&-C' ' +"B$C'0+R (C"/-CRS, %2+&/$:;CRS) /"%2:>D'' \2C*D'S. 
!/"#).$-:"C'" & )$+&/"%2:>D'' T&).&>C).-$ -C2./"CC"S )/"#R &/%$C'0+$. , &D'$:;C$> 0C$('+&).; )&-/"+"CC&S \'0'&:&%''. U'0'&:&%'> 
*$* C$2(C$> &)C&-$  +"#'D'CR, &D"C*' )&).&>C'> 0#&/&-;>, \2C*D'&C$:;C&%& )&).&>C'> ' /$?&.&)T&)&?C&).' (":&-"*$. 

 
F"+$ 3. I$*&CR /$0#/$["C'> ' -&0?2[#"C'>  - 4 (. 
,./&"C'" ' \2C*D'' ?'&:&%'(")*'B +"+?/ $C. K'#R ./$C)T&/.CRB ?":*&- +"+?/$CR, *:$))'\'*$D'> ' )-&S).-$ '&CCRB *$C$:&-. 

9"+?/$CCR" ' '&CCR" +"B$C'0+R T/&')B&[#"C'> ?'&T&."CD'$:&- - T&*&". 9".&#R /"%')./$D'' +"+?/$CCRB T&."CD'$:&-. 
U'0'&:&%'(")*'" )-&S).-$ -&0?2#'+RB .*$C"S. !/'/&#$ T&."CD'$:$ T& *&>. 

5)&?"CC&).' +").C&%& ' /$)T/&)./$C>@A"%&)> T/&D"))&- -&0?2[#"C'> .Y:"*./&\'0'&:&%'(")*$> B$/$*."/').'*$ T/&D"))$ 
-&0?2[#"C'>. !&."CD'$: #"S).-'> ' "%& \$0R. <&CCR" +"B$C'0+R -&0?2[#"C'>. <0+"C"C'> T/&C'D$"+&).' *:".&(C&S +"+?/$CR T/' 
-&0?2[#"C''. K&0? 2[#"C'" ' -&0?2#'+&).;. <0+"C"C'" -&0?2#'+&).' T/' -&0?2[#"C''. I$*&CR /$0#/$["C'> &#'C&(CRB ' D":&).CRB 
-&0?2#'+RB )./2*.2/ . I$*&CR /$0#/$["C'> T/' #"S).-'' T&).&>CC&%& .&*$ C$ -&0?2#'+R" .*$C': \'0'&:&%'(")*&%& ]:"*./&.&C$, T&: >/C&%& 
#"S).-'> T&).&>CC&%& .&*$. !&C>.'" & /"&?$0", B/&C$*)'', T&:"0C&+ -/"+"C'. J:$))'\'*$D'> C"/-CRB -&:&*&C. 9"B$C'0+R T/&-"#"C'> 
-&0?2[#"C'> -#&:; C"/-CRB -&:&*&C. I$*&CR T/&-"#"C'> -&0?2[#"C'> - C"/-$B. K'#R T"/"#$(' )'%C$:$ +"[#2 -&0?2#'+R+' *:".*$+'. 
!&C>.'" )'C$T)$. 9"B$C' 0+ T"/"#$(' )'%C$:$ - B'+'(")*&+ )'C$T)". K'#R )' C$T.'(")*'B C"S/&+"#'$.&/&-. 5)&?"CC&).' T"/"#$(' )'%C$:$ - 
C"/-C&-+RA"(CRB ' D"C./$:;CRB )'C$T)$B; - -&0?2[#$@A'B ' .&/+&0CRB )'C$T)$B. 
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F"+$ 4. K&0?2[#"C'" - W8, - 4 (. 
9&/\&\2C*D'&C$:;C$> &/%$C'0$D'> C"S/&C$ *$* "#'C'DR C"/-C&S )')."+R. <C."%/$.'-C$> \2C*D'> C"S/&C$. J:$))'\'*$D'> 

C"S/&C&-. !&C>.'" C"/-C&%& D"C./$. U'0'&:&%'(")*'" )-&S).-$ C"/-CRB D"C./&-. 5)C&-CR" T/'CD'TR /$)T/&)./$C"C'> -&0?2[#"C'> - 
C"/-CRB D"C./$B, - C"S/&CCRB )".>B. !/'CD'TR *&&/#'C$D'&CC&S #">.":;C&).' W8,.  

O"\:"*.&/CRS T/'CD'T #">.":;C&).' C"/-C&S )')."+R ' T/'CD'TR /"\:"*.&/C&S ."&/''. O"\:"*)  - &)C&-C&S +"B$C'0+ 
T/')T&)&?'.":;C&%& /"$%'/&-$C'> &/%$C'0+$ C$ '0+"C"C'> 2):&-'S -C2./"CC"S ' -C"QC"S )/"#R. I-"C;> ' *&+T&C"C.R /"\:"*.&/ C&S #2%'. 
!&C>.'" & T/')T&)&?'.":;C&+ /"02:;.$." /"\:"*.&/C&S #">.":;C&).'. K/"+> /"\:"*)$ ' \$*.&/R, "" &T/"#":>@A'", T/$*.'(")*&" 
0C$("C'". K'#R )2++$D'' -&0?2[#"C'> - W8,, 2):&-'> -&0C'*C&-"C'>. O$0:'('> /$)T/&)./$C"C'> -&0?2[#"C'> - W8,, T/"#).$-:"C'" &? 
'//$#'$D'' ' *&CD"C./$D'' -&0?2[#"C'> - W8,. F/$C)\&/+$D'> -&0?2[#"C'> - W8,, +"B$C'0+ -&0C'*C&-"C'>.  

 
F"+$ 5. F&/+&["C'" - W8,  - 2 (. 
IC$("C'" .&/+&["C'> - W8,. <).&/'> &.*/R.'> T"/'\"/'(")*&%& ' D"C./$:;C&%& .&/+&["C'>. U2C*D'' .&/+&["C'> (0$A'.C$> ' 

*&&/#'C'/2@A$>). K'#R D"C./$:;C&%& .&/+&["C'> (#"T&:>/'0$D'&CC&" ' %'T"/T&:>/'0$D'&CC&"; T/")'C$T.'(")*&" ' T&).)'C$T.'(")*&" ; 
T&).2T$.":;C&", :$."/$:;C&", -&0-/$.C&", /"D'T/&*C&").6):&-'> *&&/#'C$D'&CC&S #">.":;C&).' - W8, . 9"B$C'0+R -0$'+&#"S).-'> 
-&0?2[#$@A'B (K!,!) ' .&/+&0>A'B (F!,!) -:'>C'S C$ C"S/&C". O&:; /$0:'(CRB &.#":&- W8, - /"%2:>D'' \'0'&:&%'(")*'B \2C*D'S. 
O&:; .&/+&0CRB C"S/&C&- - &?")T"("C'' $C$:'.'*& -)'C.".'(")*&S #">.":;C&).' *&/R. !/'CD'T &?A"%& *&C"(C&%& T2.', "%& 
\2C*D'&C$:;C&" 0C$("C'".3&+'C$C.$, 2):&-'> \&/+'/&-$C'> ' "" /&:; - ['0C"#">.":;C&).'. O&:; .&/+&["C'> - )&0#$C'' ' T&##"/[$C'' 
\2C*D'&C$:;CRB )')."+.  3":$".)> 0$*:@("C'" & T/"&?:$#$@A"S /&:' .&/+&["C'>  - +C&%&&?/$0CRB *&:'(").-"CCRB ' *$(").-"CCRB 
&)&?"CC&).>B /"$*D'' W8, C$ )&(".$CCR" -&0#"S).-'>, T&#("/*'-$".)> "%& 0C$("C'" - +C&%&&?/$0CRB *:'C'(")*'B T/&>-:"C'>B "%& 
'0+"C"C'S.  

 
F"+$ 6. K"%".$.'-C$> C"/-C$> )')."+$ Ð 6 (. 
=-.&C&+C$> (-"%".$.'-C$>) C"/-C$> )')."+$. G" \2C*D''. U'0'&:&%'(")*'" &)&?"CC&).' )'+T$.'(")*&%& ' T$ /$)'+T$.'(")*&%& 

&.#":&- $-.&C&+C&S C"/-C&S )')."+R. 5)C&-CR" -'#R +"#'$.&/&- ' /"D"T.&/&-. O&:; /$0:'(CRB &.#":&- W8, - /"%2:>D'' \2C*D'S 
$-.&C&+C&S C"/-C&S )')."+R. 5)&?"CC&).' )'C$T.'(")*&S T"/"#$(' - -"%".$.'-CRB C"/-CRB &*&C($C'>B . 5)&?"CC&).' -0$'+&# "S).-'> 
&.#":&- -"%".$.'-C&S C"/-C&S )')."+R. !/"#).$-:"C'" & .'T&:&%'(")*'B &)&?"CC&).>B -"%".$.'-C&S /"%2:>D'' %"+&#'C$+'*'. !&C>.' " & 
.&C2)" -"%".$.'-CRB D"C./&-, &)&?"CC&).' "%& T/&>-:"C'>. 

 
F"+$ 7. 5)C&-R  \'0'&:&%''  ] C#&*/'CC&S )')."+R Ð 6 ( . 
5)C&-CR" *&+T&C"C.R ]C#&*/'CC&S )')."+R. V":"0R -C2./"CC"S )"*/"D''. K'#R [":"0 -C2./"CC"S )"*/"D''. W"C./$:;CR" ' 

T"/'\"/'(")*'" [":"0R. U2C*D'&C$:;CR" T/'0C$*' %&/+&C&-, &.:'($@A'" 'B &. #/2%'B ?'&:&%'(")*' $*.'-CRB -"A").-. J:$))'\'*$D'@  
%&/+&C&-: T& B'+'(")*&S T/'/&#" (?":*&-& -T"T.'#CR", )."/&'#CR", T/&'0-&#CR" $+'C&*'):&.), T& \2C*D'&C$:;C&+2 T/'0C$*2. 
9"B$C'0+R #"S).-'> %&/+&C&- C$ *:".*' -+'Q"C'. F'TR \'0'&:&%'(")*&%& #"S).-'> (+".$?&:'(")*'S, +&/\&%"C".'(")*'S, 
*&//"%'/2@A'S) ' 0C$("C'" %&/+&C&-. 8"/-C$>  '  %2+&/$:;C$> /"%2:>D'> #">.":;C&).' [":"0 -C2./"CC"S )"*/"D''. O&:; &?/$.CRB )->0"S  - 
)$+&/"%2:>D'' [":"0 -C2./"CC"S )"*/"D''.  !&C>.'" & %'T&.$:$+& -%'T&\'0$/C&S )')."+". P&/+&C$:;C$> /"%2:>D'> 2/&-C> %:@*&0R - 
&/%$C'0+". P&/+&C$:;C$> /"%2:>D'> /"T/&#2*.'-C&S \2C*D'' - &/%$C'0+". P&/+&CR ' &?+"C -"A").- ' ]C"/%''. ,./")), +"B$C'0+R, /&:; - 
T/&D"))$B ['0C"#">.":;C&).'. O&:; P. ,":;" ' &."(").-"CCRB 2("CRB - /$0-'.'' 2("C'> & )./"))". ,./")) *$* \$0$ $#$T.$D''. 
J/$.*&-/"+"CC$> ' #&:%&-/"+"CC$> $#$T.$D''.  

 



106 
 

F"+$ 8. U'0'&:&%'> )')."+R */&-' - 4 (. 
5)C&-CR" *&C).$C.R */&-', 'B -":'('C$ ' \2C*D'&C$:;C&" 0C$("C'". !&C>.'" &? &)+&.'(")*&+ #$-:"C'' */&-'. !/"#).$-:"C'" & 

)$+&/"%2:>.&/C&+ T/'CD'T" +"B$C'0+$ T&##"/[$C'> *&C).$C. */&-'. U2C*D'&C$:;CR" )')."+R, &?")T"('- $@A$> T&##"/[$C'" 
*'):&.C&).' ' &)+&.'(")*&%& #$-:"C'> */&-'. !&C>.'" & %"+&:'0" ' T:$0+&:'0". !/"#).$-:"C'" & 0$A'.C&S \2C*D'' */&-' ' "" 
T/&>-:"C'>B ('++2CCR" /"$*D'', )-"/.R-$C'" */&-'). P/2TTR */&-' *$* T/&>-:"C'> '++2CC&S )T"D'\'(C&).' &/%$C'0+$. O$0C &-'#C&).' 
)')."+ %/2TT */&-' (=K0, /"02) Ð T/'C$#:"[C&).;). <B 0C$("C'" #:> $*2Q"/)*&S ' B'/2/%'(")*&S T/$*.'*'. !/&D")) )-"/.R-$C'' */&-' 
(%"+&).$0), "%& 0C$("C'". U$*.&/R, 2)*&/>@A'" ' 0$+"#:>@A'" )-"/.R-$C'" */&-'. !/$-':$ T"/":'-$C'> */&-'. !&#("/*'-$" .)> &)&?$> 
0C$('+&).; T/'CD'T&- ' T/$-': T"/":'-$C'> */&-' ' ?$:$C)$ )-"/.R-$@A"S ' T/&.'-&)-"/.R-$@A"S )')."+ */&-'.  

 
F"+$ 9. 5)C&-CR" T$/$+"./R %"+&#'C$+'*' Ð 3 ( . 
!&C>.'" \'0'&:&%'(")*&S )')."+R */&-&&?/$A"C'> ()"/#"(C& -)&)2#').&S )')."+R). 8$%C".$.":;C $> (C$)&)C$>) \2C*D'> )"/#D$. 

!$/$+"./R T"/'\"/'(")*&%& */&-&&?/$A"C'> (#$-:"C'" */&-', :'C"SC$> ' &?^"+C$> )*&/&).' */&-&.&*$, -/"+> */2%&&?&/&.$ */&-'). 
<0+"C"C'" )&T/&.'-:"C'>, */&->C&%& #$-:"C'> ' )*&/&).' */&-&.&*$ - /$0:'(CRB 2($).*$B )&)2#').&%& /2) :$. =/."/'$:;C&" #$-:"C'", "%& 
*&+T&C"C.R, T/$*.'(")*&" 0C$("C'", )T&)&?R T&##"/[$C'>. 9".&#R ')):"#&-$C'> T2:;)$. 9".&#R '0+"/"C'> $/."/'$:;C&%& #$-:"C'> 
*/&-' (T/>+&S ' C"T/>+&S), ."BC'*$ 'B T/'+"C"C'>. U2C*D'&C$:;C$> *:$))'\'*$D'> */&-"C&)CRB )&)2#&- (] :$).'(")*'", /"0').'-CR", 
&?+"CCR", "+*&).CR", Q2C.'/2@A'"). 5)C&-CR" 0$*&CR %'#/&#'C$+'*' ' 'B ')T&:;0&-$C'" #:> &?^>)C"C'> \'0'&:&%'(")*'B \2C*D'S ' 
0$*&C&+"/C&)."S #-'["C'> */&-' T& )&)2#$+. U$*.&/R, &?")T"('-$@A'" #-'["C'" */&-' T& )&)2#$+.  

 
F"+$ 10. O"%2:>D'> #">.":;C&).' )"/#D$ Ð 3 (. 
K&0C'*C&-"C'" ' /$)T/&)./$C"C'" -&0?2[#"C'> - )"/#D". =-.&+$.'>, "` T/'/&#$, D"C./R ' %/$#'"C.. <&CCR" +"B$C'0+R -&0?2[#"C'> 

$.'T'(CRB +'&*$/#'&D'.&-. 9"B$C'0+R -&0C'*C&-"C'> +"#:"CC&S #'$).&:'(")*&S #"T&:>/'0$D''. ,"/#" (CRS D'*:, "%& \$0&-$> 
)./2*.2/$. <0+"C"C'> .&C2)$ +RQ"(CRB )."C&* T&:&)."S )"/#D$, '0+"C"C'> 'B &?^"+&-, #$-:"C'> */&-' ' )&).&>C'> *:$T$CC&%& $TT$ /$.$ - 
/$0:'(CR" \$0R *$/#'&D'*:$.K'#R /"%2:>D'' )"/#"(C&S #">.":;C&).'. =-.&/"%2:>D'>: +'&%"CCRS (%"."/& - '  %&+"&+"./'(")*'S) ' 
C"S/&%"CCRS +"B$C'0+R. I$*&C&+"/C&).' T/&>-:"C'S +'&%"CC&S $-.&/"%2:>D'' (0$*&C U/$C*$ Ð ,.$/:'C%$; 0$*&C =C/"T$; 
/'.+&'C&./&TC$> 0$-')'+&).;). 8"/-CRS ' %2+&/$:;CRS +"B$C'0+R ]*)./$*$/#'$:;C&S /"%2:>D'' )"/#"(C&S #">.":;C&).'. P2+&/$: ;CR" 
-:'>C'> %&/+&C&-, ]:"*./&:'.&-, +"#'$.&/&- ' #/2%'B \$*.&/&- C$ T$/$+"./R #">.":;C&).' )"/#D$. 8"/-C$> /"%2:>D'>. 5)&?"CC&).'  
)'+T$.'(")*&S ' T$/$)'+T$.'(")*&S 'CC"/-$D'' )"/#"(C&S +RQDR. 9"B$C'0+R T$/$)'+T$.'(")*'B ' )'+T$.'(")*'B -:'>C'S C$ /$?&.2 
) "/#D$. O"\:"*.&/C$> /"%2:>D'> #">.":;C&).' )"/#D$. 8"/-CR" D"C./R /"%2:>D'' )"/#"(C&S #">.":;C&).'. <B .&C2) ' "%& 0C$("C'". 
!&C>.'" & )&?).-"CCRB ' )&T/>["CCRB /"\:"*)$B . ,"/#"(C$> #">.":;C&).; T/' \'0'(")*&S C$%/20*". ,"/#"(CRS -R?/&) 'C."%/$:;CRS 
T&*$0$.":; /$?&.R )"/#D$. 9"B$C'0+ '0+"C"C'> )"/#"(C&%& -R?/&)$ T/' \'0'(")*&S C$%/20*". <0+"C"C'" )./2*.2/R )"/#"(C&%& /'.+$ - 
2):&-'>B \'0'(")*' C$T/>["CC&S #">.":;C&).'. O"%2:>D'> )&)2#').&%& .&C2)$ T/' \'0'(")*&S C$%/20*". 9"B$C'0+R 2)':"C'> -"C&0C& %& 
-&0-/$.$ T/' +RQ"(C&S /$?&.".  

F"+$ 11. 9'*/&D'/*2:>D'> Ð 2 ( . 
9'*/&D'/*2:>D'> ' "` /&:; - +"B$C'0+$B &?+"C$ ['#*&).' ' /$0:'(CRB -"A").- +"[#2 */&-;@ ' .*$C>+'. ,&)2#').RS +&#2:; 

+'*/&D'/*2:>D''. J$T'::>/CRS */&-&.&*. K'#R *$T'::>/&-. 9"B$C'0+R ./$C)*$T'::>/C&%&  &?+"C$ - *$T'::>/$B ?&:;Q&%& ' +$:&%& 
*/2%&- */&-&&?/$A"C'>. 8"/-C$>, %2+&/$:;C$> ' +'&%"CC$> /"%2:>D'> .&C2)$ )&)2#&-. !&C>.'" & ?$0$:;C&+ .&C2)" )&)2#$ ' &? 
$-.&/"%2:>D'' )&)2#').&%& .&C2)$. J&/&C$/CRS */&-&.&*, "%& /"%2:>D'>. 9&0%&-&S */&-&.&*, "%& /"%2:>D'>. <0+"C"C'" */&-&.&*$ T/' 
+RQ"(C&S C$%/20*". 
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F"+$ 12. U'0'&:&%'> #RB$C'> Ð 4 ( . 
IC$("C'" #RB$C'> #:> &/%$C'0+$. 5)C&-CR" ].$TR T/&D"))$. KC"QC"" #RB$C'". N'&+"B$C'*$ -#&B$ ' -R#&B$. 3$-:"C'" - T:"-/$:;C&S 

T&:&).', "%& '0+"C"C'> T/' -#&B" ' -R#&B". 7"%&(CR" &?^"+R ' "+*&).'. O"0"/-CR" -&0+&[C&).' )')."+R #RB$C'>. ,T'/&+"./'>, 
)T'/&%/$\'>. !&C>.'" &? ]:$).'(")*&+ ' $]/&#'C$+'(")*&+ )&T/&.'-:"C'>B, 'B /&:' - &)&?"CC&).>B +"B$C'*' #RB$C'> ' .'T$B 
-"C.':>D'&CCRB '0+"C"C'S. ,&).$- -#RB$"+&%&, -R#RB$"+&%& ' $:;-"&:>/C&%& -&0#2B$. F/$C)T&/. %$0&- */&-;@. P/$\'* #'))&D'$D'' 
&*)'%"+&%:&?'C$. U$*.&/R, -:'>@A'" C$ T/&D")) &?/$0&-$C'> ' #'))&D'$D'' &*)'%"+&%:&?'C$. !&C>.'" *'):&/&#C&S "+*&).' */&-'.  

 
F"+$ 13. O"%2:>D'> #RB$C'> Ð 2 ( . 
!&C>.'" & #RB$.":;C&+ D"C./".  +")." "%& :&*$:'0$D'', &/%$C'0$D'', )./2*.2/". O&:; D"C./$:;CRB ' T"/'\"/'(")*'B B"+&/"D"T.&/&- 

- /"%2:>D'' #RB$C'>. O&:; +"B$C&/"D"T.&/&- - /"%2:>D'' #RB$C'>. O&:; ."/+&/"D".&/&- - &?")T"("C'' #RB$C'>. O&:; /$0:'(CRB 
/"D"T.&/&- ' &.#":&- #RB$.":;C&%& D"C./$ - +"B$C'0+$B )+"CR \$0 #RB$C'>. !/"#).$-:"C'" & /"%2:>D'' #RB$C'> T& T/'CD'T2 
-&0+2A"C'> ' T/'CD'T2 &.*:&C"C'>. I$A'.CR" #RB$.":;CR" /"\:"*)R. 3RB$C'" T/' T&-RQ"CC&+ ' T&C'["CC&+ ?$/&+"./'(")*&+ 
#$-:"C''. ,/$-C'.":;C$> /&:; %'T"/*$TC'(")*&%& ' %'T&*)"+ '(")*&%& ).'+2:&-. 3RB$C'" - 2):&-'>B -RT&:C"C'> \'0'(")*&S C$%/20*' . 
5D"C*$ +'C2.C&%& &?^"+$ #RB$C'>. O"%2:>D'> #RB$C'> T/' +RQ"(C&S /$?&." (%2+&/$:;CR" ' C"/-CR" +"B$C'0+R). 

 
F"+$ 14. 5?+"C -"A").- ' ]C"/%'' Ð2 (. 
5?+"C -"A").- Ð *$* &)C&-C&" 2):&-'" &?")T"("C'> ['0C"#">.":;C&).' ' )&B/$C"C'>  %&+"&).$0$. !:$).'(")*$> ' ]C"/%".'(")*$> /&:; 

T'.$.":;CRB -"A").-. !/&D"))R $))'+':>D'' ' #'))'+':>D'' -"A").-. O"%2:>D'> )&#"/[$C'> T'.$.":;CRB -"A").- - &/%$C'0+". 
J$:&/'(" )*$> D"CC&).; /$0:'(CRB T'.$.":;CRB -"A").-. !/'CD'TR &/%$C'0$D'' /$D'&C$:;C&%& T'.$C'>. 9".&#R T/>+&S ' C"T/>+&S 
(T&:CRS ' C"T&:CRS %$0&$C$:'0) *$:&/'+"./''. !&C>.'" *$:&/'(")*&S D"CC&).', #RB$.":;C&%& *&]\\'D'"C.$ ' *$:&/'(")*&%& ]*-'-$: "C.$ 
*'):&/&#$, ' B -":'('CR #:> /$0CRB -'#&- &*'):>"+RB T'.$.":;CRB -"A").-.  5)C&-C&S &?+"C, 2):&-'> &T/"#":"C'> &)C&-C&%& &?+"C$, 
\$*.&/R, -:'>@A'" C$ "%& -":'('C2. IC$("C'> &?A"%& &?+"C$ ]C"/%'' - 0$-')'+&).' &. 'C."C)'-C&).'  ./2#$ ' 2):&-'S /$?&.R.  

 
F"+$ 15. F"/+&/"%2:>D'> Ð 2 (. 
!&C>.'" ."/+&/"%2:>D''. F"+T"/$.2/$ &?&:&(*' ' )"/#D"-'CR. ,T&)&?R &D"C*'. F"+T"/$.2/$ .":$, "" )2.&(CR" *&:"?$C'>, 

%&+&."/+'>, %"."/&."/+'>. F"T:&T/&#2*D'>. G" )&*/$.'.":;CRS ' +".$?&:'(")*'S *&+T&C"C.R. F"T:&&.#$($. O&:; /$0:'(CRB &/%$C&- - "" 
&)2A").-:"C''. 4 /$0C&-'#C&).' "" T/&>-:"C'>. <B )/$-C'.":;C$> /&:; T/' /$0:'(CRB 2):&-'>B. !&).&>C).-& ."+T"/$.2/R -C2./"CC" S 
)/"#R &/%$C'0+$, *$* C"&?B&#'+&" 2):&-'" C&/+$:;C&%& T/&."*$C'> +".$?&:'(")*'B T/&D"))&-. 8"&?B&#'+&).; ?$:$C)$ +"[#2 
."T:&T/& #2*D'"S ' ."T:&&.#$("S. !/')T&)&?'.":;CR" /"$*D'' &/%$C'0+$ T/' #"S).-'' C'0*'B ' -R)&*'B ."+T"/$.2/. U2C*D'&C'/&-$C'" 
&/%$C'0+$ - 2):&-'>B %'T&."/+'' ' %'T"/."/+'', 'B T/&>-:"C'". 7'B&/$#*$, +"B$C'0+ "" -&0C'*C&-"C'>, T&):"#&-$.":;C&).; /"$*D' S ' 
0C$("C'". 5)&?"CC&).' /$0-'.'> )')."+R ."/+&/"%2:>D'' 2 +$:"C;*'B #"."S.  

 
F"+$ 16. U'0'&:&%'> -R#":"C'> Ð 2 (. 
!&C>.'" -R#":"C'>, "%& /&:; - T&##"/[$C'' %&+"&).$0$. !&(*$ Ð %:$-CRS -R#":'.":;CRS &/%$C. 9&/\&\2C*D'&C$:;C$> 

B$/$*."/').'*$ C"\/&C$, &)&?"CC&).' "%& */ &-&)C$?["C'>. 9"B$C'0+ *:2?&(*&-&S \':;./$D'', "%& /"%2:>D'>. !"/-'(C$> +&($, &.:'('" "` 
)&).$-$ &. T:$0+R */&-'. O"$?)&/?D'>. 5?>0$.":;C$> (&?:'%$.C$>) ' '0?'/$.":;C$> (\$*2:;.$.'-C$>) /"$?)&/?D'>. =*.'-CR" ' T$)) '-CR" 
T/&D"))R, :"[$A'" - &)C&-" /"$?)&/?D ''. !&-&/&.C& -T/&.'-&.&(CRS +"B$C'0+ *&CD"C./$D'' +&(' C$ 2/&-C" T".:' P"C:" ' )&?'/$.":;C&S 
./2?*'.  
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F"+$ 17. !'A"-$/"C'" - /&.&-&S T&:&).' ' - [":2#*" Ð 2 (. 
!'A"-$/"C'", "%& 0C$("C'", .'TR ' \&/+R. 8"S/& -%2+&/$:;CR" +"B$C'0+R %&:&#$ ' C$)RA"C'>. 
I$*&C&+"/C&).' &/%$C'0$D'' #">.":;C&).' [":2#&(C& -*'Q"(C&%& ./$*.$ T& T/'CD'T2 T'A"-$/'.":;C&%& *&C-"S"/$. 5?A'" T/'CD'TR 

C"S/&%2+&/$:;C&S /"%2:>D'' \2C*D'S T'A"-$/'.":;C&%& ./$*.$. ,:@C&&?/$0&-$C'" ' ):@C&&.#":"C'". 8"/-CR" ' %2+&/$:;CR" 
+"B$C'0+R /"%2:>D'' ].'B  T/&D"))&-. ):@C&&.#":'.":;CRS /"\:"*), T/')T&)&?'.":;CRS B$/$*."/ ):@C&&.#":"C'>. P:&.$C'", "%& \$0R ' 
+"B$C'0+R. U2C*D'' [":2#*$. J&:'(").-&, )&).$- ' )-&S).-$ [":2#&(C&%& )&*$. IC$("C'" )&:>C&S *'):&.R ' #/2%'B *&+T&C"C.&- 
[":2#&(C&%& )&*$. U$0R [":2#&(C&S )"*/"D'', 'B C"/-C& -%2+&/$:;CR" +"B$C'0+R. 

 
F"+$ 18. !'A"-$/"C'" - *'Q"(C'*"  - 2 (. 
U2C*D'' T&#[":2#&(C&S [":"0R.U2C*D'' T"("C'..V":(;, "" *&:'(").-&, )&).$-, 0C$("C'" #:> T'A"-$/"C'>. 9"B$C'0+R 

[":("&?/$0&-$C'>, IC$("C'" ' /&:; T'A"-$/"C'> - .&C*&S * 'Q*". 9"B$C'0+ &?/$0&-$C'> *'Q"(C&%& )&*$. J&:'(").-&, )-&S).-&, 
\"/+"C.$.'-CRS )&).$- ' /"%2:>D'> &.#":"C'> *'Q"(C&%& )&*$. !&:&).C&" ' T/')."C&(C&" T'A"-$/"C'". 9&.&/C$> #">.":;C&).; .&C*& S ' 
.&:).&S *'Q*', &)&?"CC&).', 0C$("C'", +"B$C'0+R /"%2:>D''. IC$ ("C'" +'*/&\:&/R - T/&D"))" T'A"-$/"C'>. =*. #"\"*$D'' *$* *&C"(CRS 
/"02:;.$. T'A"-$/"C'> - .&:).&S *'Q*". K)$)R-$C'" T/&#2*.&- T'A"-$/"C'> '0 *'Q"(C'*$.  

 
F"+$ 19. U'0'&:&%'> ).-&:$ +&0%$, +&0["(*$  ' T/&+"[2.&(C&%& +&0%$ - 4 (. 
!2.' ' +"B$C'0+R -:'>C'> ). /2*.2/ T/&#&:%&-$.&%& +&0%$ ' +&0["(*$ C$  +RQ"(CRS .&C2). ,./2*.2/R )/"#C"%& +&0%$, 2($).-2@A'" 

- \&/+'/&-$C'' +RQ"(C&%& .&C2)$. !&C>.'" .&C'(")*&%& /"\:"*)$. K'#R .&C'(")*'B /"\:"*)&- ().$.'(")*'" ' ).$.& -*'C".'(")*'"). 
6):&-'> 'B -&0C'*C&-"C'>. 6($).'" )./2*.2/ )T'CC&%&, T/&#&:%&-$.&%& ' )/"#C"%& +&0%$. 5/%$C'0$D'> ' #">.":;C&).; /".'*2:>/C&S 
\&/+$D'' ).-&:$ +&0%$. 3">.":;C&).; -").'?2:>/CRB >#"/, T"/"%/20*$ -").'?2:>/C&%& $TT$/$.$. O&:; %'T&.$:$+2)$ - /"%2:>D'' 
-"%".$.'-CRB \2C*D'S &/%$C'0+$. 

 
F"+$ 20. U'0'&:&%'> T"/"#C"%& +&0%$, 2):&-CR" /"\:"*)R Ð 4 (. 
U2C*D'&C$:;C$> &/%$C'0$D'> *&/R.  =\\"/"C.CR", ]\\"/"C.CR" ' $))&D'$.'-CR" &?:$).' *&/R %&:&-C&%& +&0%$. U2C*D'&C$:;C$> 

$)'++"./'> T&:2Q$/'S 2 (":&-"*$. !&C>.'" K83. !/"#).$-:"C'" & -/&[#"CCRB ' T/'&?/". "CCRB \&/+$B T&-"#"C'>, -R)Q'B T)'B'(")*'B 
\2C*D'>B. !&C>.'" 2):&-C&%& /"\:"*)$. <).&/'> &.*/R.'> 2):&-CRB /"\:"*)&-. IC$("C'" /$?&. <.!.!$-:&-$ - )&0#$C'' 2("C'> &? 
2):&-CRB /"\:"*)$B. ,/$-C'.":;C$> B$/$*."/').'*$ 2):&-CRB ' ?"02):&-CRB /"\:"*)&-. IC$("C' " 2):&-CRB /"\:"*)&- - T/')T&)&?:"C'' 
['-&.CRB ' (":&-"*$ * 2):&-'>+ )2A").-&-$C'>.  

 
F"+$ 21. F'TR K83, ]+&D'' ' +&.'-$D'' Ð 4 (. 
!&C>.'" .'T$ K83. J:$))'\'*$D'> ' B$/$*."/').'*$ .'T&- K83. O&:; .'T&- K83 ' #/2%'B 'C#'-'#2$:;C& -.'T&:&%'(")*'B 

B$/$*."/').'*  (":&-"*$ - /"$:'0$D'' T/')T&)&?'.":;C&S #">.":;C&).'. !&C>.'> T)'B'*' ' -R)Q'B T)'B'(")*'B \2C*D'S. K'#R &)C&-CRB 
T)'B'(")*'B \2C*D'S (&A2A"C'", -&)T/'>.'", T/"#).$-:"C'", -C'+$C'", ]+&D'>, +&.'-$D'>, T$+>.;, /"(;, +RQ:"C'", )&0C$C'").!&C> .'" 
+&.'-$D''. J :$))'\'*$D'> +&.'-$D'S. !/"#).$-:"C'" & +"B$C'0+" 'B -&0C'*C&-"C'>. O&:; - ].&+ T/&D"))" %'T&.$:$+2)$ ' *&/R ?&:;Q'B 
T&:2Q$/'S. !&C>.'" ]+&D''. K'#R ]+&D'S. !/"#).$-:"C'" & +"B$C'0+" 'B -&0C'*C&-"C'>. O&:; /$0:'(CRB )./2*.2/ +&0%$ - \&/+'/&-$ C'' 
]+&D'&C$:;CRB )&).&>C'S. IC$("C'" ]+&D'S #:> &/%$C'0$D'' T&-"#"C'>. 

 
F"+$ 22. O"['+ )&C -?&#/).-&-$C'" - 2 (. 
,&C *$* \'0'&:&%'(")*&" >-:"C'". ,./2*.2/CR" &)C&-R, \2C*D'&C$:;C&" 0C$("C'". K'#R )C$, 'B 0C$("C'", 2):&-'>.. !&C>.'" 
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T$))'-C&%& ' $*.'-C&%& &.#RB$.  O&:; 'C#'-'#2$:;C& -.'T&:&%'(")*'B &)&?"CC&)."S - \&/+'/&-$C'' 2).&S('-&).' * T)'B&]+&D'&C$:;C&+2 
)./"))2. !/&\':$*.'*$ T)'B&]+&D'&C$:;C&%& )./"))$. 3":$".)> 0$*:@("C'" & 0C$("C'' 0#&/&-&%& &?/$0$ ['0C'.  

 
F"+$ 23. U'0'&:&%'> )"C)&/CRB )')."+ Ð 4 (. 
!&C>.'" )"C)& /C&S )')."+R. !&C>.'" $C$:'0$.&/$ ) T&0'D'S <.!.!$-:&-$. ,&&.C&Q"C'" T&C>.'S Ç)"C)&/C$> )')."+$È ' 

Ç$C$:'0$.&/È.U2C*D'&C$:;CR" )-&S).-$ ' &)&?"CC&).' /"D"T.&/&-: )T"D'\'(C&).;, -R)&*$> -&0?2#'+&).;, C'0*$> $**&+&#$D'>, 
)T&)&?C&).; * $#$T.$D''; /'.+'(")*&S %"C"/$D'' '+T2:;)&- -&0?2[#"C'>. 9"B$C'0+ -&0?2[#"C'> /"D"T.&/$. O"D"T.&/CR" ' %"C"/$.&/CR" 
T&."CD'$:R. J&#'/&-$C'" )'%C$:&- - /"D"T.&/$B. U2C*D'&C$:;CR" )-&S).-$ ' &)&?"CC&).' &/%$C'0$D'' T/&-&#C'*&-&%& &.#":$ )"C)&/ C&S 
)')."+R (+C&%&2/&-C"-&).;, +C&%&*$C$:;C&).;, )T"D'\'(")*'" ' C")T"D'\'(")*'" T2.' T"/"#$(' 'C\&/+$D'').' 0-2*&-&)T/'C'+$@A'S 
$TT$/$. ):2B&-&S )"C)&/C&S )')."+R. 9"B$C'0+R /"D"TD'' 0-2*$. N'C$2/$:;CRS ):2B.  5?A$> &/%$C'0$D'> &.#":&- *&[C&S )"C)&/C&S 
)')."+R. F$*.':;C$> ' ."+T"/$.2/C$> )"C)& /CR" )')."+R *$* "" *&+T&C"C.R. J:$))'\'*$D'> .$*.':;CRB /"D"T.&/&-, 'B )./2*.2/C& -
\2C*D'&C$:;CR" /$0:'('>. 9".&#R ')):"#&-$C'> .$*.':;C&S )"C)&/C&S )')."+R. !&C>.'" T/&)./$C).-"CC&%& T&/&%$ .$*.':;C&S 
(2-).-'.":;C&).'. J:$))'\'*$D'> ."/+&/"D"T.&/&-. 9".&# R ')):"#&-$C'> ."+T"/$.2/C&S )"C)&/C&S )')."+R.  

 
F"+$ 24. U'0'&:&%'> ?&:' Ð 2 (. 
!&C>.'" ?&:', C&D'D"TD''. 9").& ?&:' - )')."+" )&B/$C"C'> D":&).C&).' &/%$C'0+$. U2C*D'' ?&:'. J:$))'\'*$D'> -'#&- ?&:'. 

!/"#).$-:"C'" & ."&/'>B +"B$C'0+$ -&0C'*C&-"C'> ?&:' N &:; *$* 'C."%/$.'-C$> /"$*D'> &/%$C'0+$ C$ T&-/"[#$@A"" -&0#"S).-' " 
/$0#/$['.":>. J&+T&C"C.R ?&:"-&S /"$*D''.  
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I0'(%& -$'L"$30'#M3S 5-"%  
 

1 
T/T 

8$'+"C&-$C'" ?$0&-RB ."+  
K)"%& 
($)&-  

F"&/'>  !/$*.'*$   

1 K-"#"C'" - T/"#+".  2 2   

2 I$*&CR /$0#/$["C'> ' -&0?2[#"C'>  10 6 4  

3 K"%".$.'-C$> C"/-C$> )')."+$  6 4 2  

4 5)C&-R \'0'&:&%'' ]C#&*/'CC&S )')."+R  6 4 2  

5 U'0'&:&%'> )')."+R */&-'  6 4 2  

6 O"%2:>D'> #">.":;C&).' )"/#D$. 9'*/&D'/*2:>D'>  6 4 2  

7 U'0'&:&%'> #RB$C'>  6 4 2  

8 5?+"C -"A").- ' ]C"/%''  2 2   

9 F"/+&/"%2:>D'> 2 2   

10 U'0'&:&%'> -R#":"C'>  2 2   

11 U'0'&:&%'> T'A"-$/"C'>  6 4 2  

12 U'0'&:&%'> +&0%$. 6 2 4  

13 F'TR K83, ]+&D'' ' +&.'-$D''. ,&C.  4 4 2  

14 U'0'&:&%'> )"C)&/CRB )')."+. U'0'&:&%'> ?&:'.  2 2   

15 <.&%&-&" .").'/&-$C'"  2  2  

  <.&%& 68 44 24  
C&5*&#R M 3$&4&,&L/ +"0'$/ 5& M/*#/: 
K-"#"C'" - \'0'&:&%'@.  
K"%".$.'-C$> C"/-C$> )')."+$.  
5)C&-R \'0'&:&%'' ]C#&*/'CC&S )')."+R.  
U'0'&:&%'> )')."+R */&-'.  
O"%2:>D'> #">.":;C&).' )"/#D$.  
9'*/&D'/*2:>D'>.  
U'0'&:&%'> #RB$C'>. 
5?+"C -"A").- ' ]C"/%''. F"/+&/"%2:>D'>.  
U'0'&:&%'> -R#":"C'>.  
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U'0'&:&%'> T'A"-$/"C'>.  
 U'0'&:&%'> +&0%$. 
F'TR K83, ]+&D'' ' +&.'-$D''.  
,&C.U'0'&:&%'> ?&:'.  
 
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>,  ... 1 -3, - 9.: 9'/, 2004  
P').&:&%'>, ... 1 -5/ !&# /"#. =. X]+, 3. J&/+$*. - !"/"-&# '0#.: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9.: 9'/, 1982.  
N$.2"- =.,., P2:"C*&-$ 9.=., G:"C"-)*'S =.P. N'&:&%'>. N&:;Q&S )T/$-&(C'* #:> Q *&:;C'*&- ' T&).2T$@A'B - -20R. Ð 9.: 3/&\$, 

2004. 
NR*&- B.7. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 )  
P').&:&%'>, ... 1 -5/ !&# /"#. = . X]+ , 3 . J&/+$* . - !"/"-&#  '0# .: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9 .: 9'/ , 1982. 
P:$CD ,. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  

6:2+?"*&- U'0'&:&%'> (":&-"*$. !&# /"#$*D'"S O. _+'#.$ ' P. F"-)$. - 3 -B .&+$B. <0#$C'" 3-". 9, "9'/", 2007  E"$'*3"-.%& -
$'W%30'#M&' &('#5'0'%3':  

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&% '>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           )*":". G8116  
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4.15. ;89:!8> A;:D;8EE8 E:KI7> ÇE:7@GI7>;?8> Z=H=:7:D=>È ?8 2020 -21 D:K, D;IAA8 10 -1-9=:  
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15 L&2/-. 5*&V&*3'%$"U3&%%&4& /*&,%6  
 (&(6+"$'-.%RS)  

E&-'M/-6*%"6 V3+3&-&436  
2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ - %&# 

A&6#%3$'-.%"6 +"53#M": 8$).&>A'S T&#+&#2:; >-:>".)> $#$T.$D'"S ./$#'D'&CCRB 2C'-"/)'.".)*'B *2/)&- ÇU'0'&:&%'>È, ÇP').&:&%'>È, 
ÇN'&:&%'> *:".*'È ' ÇN'&\'0'*$È #:> Q*&:;C'*&- ).$/Q'B *:$))&-. W":;@ *2/)$ >-:>".)> 0C$*&+).-& ).$/Q"*:$))C'*&- ) )&-/"+"CCR +' 
-0%:>#$+' .*$C"-&" )./&"C'" &/%$C&- ' +&:"*2:>/C& -*:".&(CR" +"B$C'0+R *:@("-RB \'0'&:&%'(")*'B T/&D"))&-. J2/) 0C$('.":;C& 
/$)Q' />". 0C$C'> & ?'&:&%'(")*'B +&:"*2:$B, )./&"C'' *:".*' ' \'0'&:&%'(")*'B T/&D"))$B - &/%$C'0+", T&:2("CCR" - &?A"+ *2/)" 
?'&:&%'' 8 -10 *:$))&-.  

J2/) C$('C$".)> ) 2%:2?:"CC&%& 0C$*&+).-$ ) &?A'+ )./&"C'"+ ' \2C*D'&C'/&-$C'"+ ]2*$/'&.'(")*&S *:".*' ' "` &)C& -CRB 
*&+T$/.+"C.&- Ð T&-"/BC&).C&%& $TT$/$.$, D'.&)*":".$, >#/$ ' &/%$C&'#&-. !&):"#C'S /$0#": --&#C&S ($).' T&)->A"C &T/"#":"C'@ ' 
*:$))'\'*$D'' .*$C"S (":&-"(")*&%& &/%$C'0+$. 5).$:;CR" ($).' T&)->A"CR )./&"C'@ ' /$?&." /$0:'(CRB .*$C"S ' &/%$C&-. 4$).; 2 
&T')R-$". %').&:&%'(")*&" )./&"C'" ' +&:"*2:>/CR" +"B$C'0+R /$?&.R [":"0 -C"QC"S, -C2./"CC"S ' )+"Q$CC&S )"*/"D''. 4$).; 3, 
T&)->A"CC$> +&:"*2:>/C&S C"S/&\'0'&:&%'' ' C"/-C& -+RQ"(C&S \'0'&:&%'', &T')R-$". ]:"*./&\'0'&:&%'(")*'" +"B$C'0+R T/&-"#"C'> 
C"/-C&%& '+T2:;)$, T/'CD'TR )'C$T.'(")*&S T"/"#$(', +RQ"(C&%& )&*/$A"C'> ' C"S/&)"*/"D'', $ .$*[" +"B$C'0+R #"S).-'> %&/+&C&-. 
4$).; 4 &T')R-$". /$?&.2 -')D"/$:;CRB )')."+ Ð T'A"-$/"C'" ' -)$)R-$C'" - *'Q"(C'*", +&("&?/$0&-$C'" - T&(*$B, %$0&&?+"C ' 
)-"/.R-$C'"  */&-', '++2CCRS &.-"..  
 J2/) T&)./&"C - \&/+$." :"*D'&CCRB 0$C>.'S ) T/&+"[2.&(C&S $..").$D'"S - -'#" 0$(".&- ' '.&%&-&S $..").$D'"S - -'#" 2).CRB 
]*0$+"C&- - *&CD" 2("?C&%& %&#$. 

J2/) T&0-&:>". 2($A'+)> T&:2('.; %:2?&*&" T&C'+$C'" +&:"*2:>/C& -*:".&(CRB + "B$C'0+&- *:@("-RB \'0'&:&%'(")*'B T/&D"))&-, 
C"&?B&#'+&" #:> 2)T"QC&%& T&)./&"C'> *$/;"/R - )\"/" ?'&+"#'D'C)*&S C$2*' ' ."BC&:&%'S.  

 
F&2'*1"%3' 5*&4*"LLR:  

!"#$. 1. :( )'' #$*&'%3' M-'$&M 3 $M"%'S (14  0"#&,)  
1.! 5?A"" )./&"C'" *:".*' Ð *&+T$/.+"C.R, &/%$C&'#R 
2.! !&-"/BC&).CRS $TT$/$. Ð +"+?/$C$, *:".&(C$> )."C*$  
3.! W'.&)*":". Ð +'*/&\':$+"C.R ' +'*/&./2?&(*'. 9"[*:".&(CR" *&C.$*.R  
4.! E#/& Ð B/&+$.'C, /"T:'*$D'>, ./$C)*/'TD'>  
5.! O'?&)&+R Ð ./$C):>D'>  
6.! !&C>.'" & .*$C'. J:$))'\'*$D'> .*$C"S  
 
!"#$. 2. Z3+3&-&436 #'M*'$&*%&S M-' $M3 (10 0"#&,) 
7.! K"0'*2:>/CRS ./$C)T&/. Ð ]C#&D'.&0, ]*0&D'.&0. O&:; *$:;D'> 
8.! J:$))'\'*$D'> [":"0 ' +"B$C'0+R )"*/"D''  
9.! ,./&"C'" ' /$?&.$ ]*0&*/'CCRB [":"0  
10.! ,./&"C'" ' /$?&.$ ]C#&*/'CCRB [":"0  
11.! ,./&"C'" ' /$?&.$ [":"0 )+"Q$CC&S )"*/"D''  
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!"#$. 3. Z3+3&-&436 ,&+(/23LRW $M"%'S (16 0"#&,)  
12.! J:".*' C"/-C&S .*$C'. F'TR C"S/&C&-, /"\:"*.&/C$> #2%$. 8"S/&C$:;CRS ./$C)T&/.  
13.! F/$C)+"+?/$CCRS ./$C)T&/. Ð *$C$:R, T"/"C&)('*', C$)&)R. 9"+?/$CCRS T&."CD'$:  
14.! !&."CD'$: #"S).-'>  
15.! F'TR C"S/&%:''. J:$))'\'*$D'> C"/-CRB -&:&*&C Y/:$C%"/$ -P$))"/$  
16.! Y:"*./'(")*'" ' B'+'(")*'" )'C$T)R. <&C&./&TCR" *:".&(CR" /"D"T.&/R  
17.! 8"S/&)"*/".&/CR" *:".*'  
18.! J:$))'\'*$D'> +RQ"(C&S .*$C'. F*$C"-&" ' *:".&(C&" )./&"C'" )*":".CRB +RQD  
19.! 8"/-C& -+RQ"(CRS )'C$T). Y:"*./&+"B$C'(")*&" )&T/>["C'" - )*":".CRB ' )"/#"(CRB + RQD$B 
20.! ,./&"C'" ' /$?&.$ %:$#*&S +2)*2:$.2/R.  
 
!"#$. 4. E&-'M/-6*%"6 Y%2&M*3%&-&436 (12 0"#&,) 
21.! 9".$?&./&TCR" *:".&(CR" /"D"T.&/R. =#"C':$.D'*:$0C$> ' \&)\&'C&0'.&:;C$> )')."+R ./$C)#2*D'' )'%C$:$ &. /"D"T.&/&-, 

)&T/>["CCRB ) G-?":*$+'.  
22.! O"D"T.&/R-\"/+"C.R Ð T/&."'C.'/&0'C*'C$0CR" /"D"T.&/R \$*.&/&- /&).$ ' D'.&0&:;C$> %2$C':$.D'*:$0$.  
23.! E#"/CR" /"D"T.&/R )."/&'#CRB ' .'/"&'#CRB %&/+&C&-.  
24.! P"CC$> 'C["C"/'> ' ?'&."BC&:&%'>. P95. 5T.&%"C".'*$ ' *$:;D'"-RS '+$#['C%.  
 
!"#$. 5. Z3+3&-&436 ,3#U'*"-.%RW #3#$'L (14 0"#& ,)  
25.! J:$))'\'*$D'> ]T'.":'$:;CRB .*$C"S  
26.! J:".&(CRS )&).$- *'Q"(C&%& ]T'.":'>. 9"B$C'0+R T'A"-$/"C'> ' -)$)R-$C'>  
27.! P').&:&%'(")*&" )./&"C'" T&(*'. 9"B$C'0+R +&("&?/$0&-$C'>  
28.! J:$))'\'*$D'> \&/+"CCRB ]:"+"C.&- */&-'. Y/'./&D'.R, %$0&&?+"C ' T"/":'-$C'". J/&->CR" T :$).'C*' ' *$)*$# )-"/.R-$C'>. 

7"S*&D'.R ' +"B$C'0+R '++2CC&%& &.-".$. 
 

 
 

I0'(%& -$'L"$30'#M3S 5-"%  
\  <'L"  C32 

2'6$'-.%&#$3  
!"#R  

 !"#$. 1. :()'' #$*&'%3' M-'$&M 3 $M"%'S.   14 
1 J:".&(C$> .&/'>. 5?A"" )./&"C'" ]2*$/'&.'(")*&S *:".*'. E#/&, D'.&T:$0+$, T:$0+$.'(")*$> 

+"+?/$C$, &/%$C&'#R. J:$))'\'*$D'> &/%$C&'#&-. 
:"*D'>  1 

2 ,./&"C'" ' \2C*D'' T:$0+$.'(")*&S +"+?/$CR. 9"+?/$CCR" :'T'#R, 2%:"-&#R ' ?":*' Ð 
/$)T&:&["C'" - +"+?/$C" ' \2C*D''.  

)"+'C$/  1 

3 8$#+"+?/$CCRS *&+T:"*) Ð %:'*&*$:'*) ' *:".&(C$> )."C*$.  :"*D'>  1 
4 W'.&)*":".. ,/$-C"C'" +'*/&./2?&("* ' +'*/&\':$+"C.&-. ,./2*.2/CR" ' +&.&/CR" ?":*' 

D'.&)*":".$.  
)"+'C$/  1 
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5 9"[*:".&(CR" *&C.$*.R, )./&"C'" ' \2C*D'' - /$0:'(CRB .*$C>B.  :"*D'>  1 
6 ,./2*.2/$ >#/$ Ð >#"/C$> &?&:&(*$, >#"/CR" T&/R, C2*:"&T:$0+$, B/&+$.'C. E#"/CRS ./$C)T&/.. :"*D'>  1 
7 5/%$C'0$D'> C$):"#).-"CC&%& +$."/'$:$ Ð 38J, %').&CR, ]2B/&+$.'C ' %"."/&B/&+$.'C. O"T:'*$D'> 

38J, \"/+"C.R /"T:'*$.'-C&S -':*', )'C."0 :'#'/2@A"S ' &.).$@A"S D"T"S. F":&+"/R, /$?&.$ 
.":&+"/$0R.  

)"+'C$ /  2  

 8 O"$:'0$D'> C$):"#).-"CC&%& +$."/'$:$ - ./$C)*/'TD'> ' "" /"%2:>D'>. ,T:$S)'C% O8J. O&:; 
./$C)*/'TD'&CCRB \$*.&/&-.  

:"*D'>  2 

9 E#/RQ*&, )'C."0 /'?&)&+. ,'C."0 ' T&)../$C):>D'&CCR" +&#'\'*$D'' ?":*&-. 6?'*-'.'C -
T/&."&)&+C$> )')."+$ #"%/$#$D'' ?":*&-.  

)"+'C$/  2 

10 !&C>.'" & .*$C'. J:$))'\'*$D'> ]T'.":'$:;CRB,  +RQ"(CRB, C"/-C&S .*$C"S ' .*$C"S -C2./"CC"S 
)/"#R.  

:"*D'>  2 

11 I$(". T& ."+" Ç5?A"" )./&"C'" *:".&* ' .*$C"SÈ.   2 
 !"#$. 2. Z3+3&-&436 #'M*'$&*%&S M-'$M3. :"*D'>  10 

12 K"0'*2:>/CRS ./$C)T&/.. O&:; D'.&)*":".$, Y!, ' $TT$/$.$ P&:;#[' -& -C2./'*:".&(C&+ 
./$C)T&/.". 9"B$C'0+ ]C#& - ' ]*0&D'.&0$, /&:; *$:;D'>. 7'0&)&+R ' -C2./'*:".&(C&" T'A"-$/"C'".  

:"*D'>  2 

13 V":"0').RS ]T'.":'S, *:$))'\'*$D'> [":"0. ,./&"C'" ' /$?&.$ [":"0 -C"QC"S )"* /"D''. F'TR 
)"*/"D''.  

)"+'C$/  1 

 V":"0R )+"Q$CC&S )"*/"D''. ,./&"C'" ' /$?&.$ T&#[":2#&(C&S [":"0R ' %&C$#.  :"*D'>  1 
14 V":"0R -C2./"CC"S )"*/"D''. ,./&"C'" ' /$?&.$ %'T&.$:$+& -%'T&\'0$/C&S )')."+R, A'.&-'#C&S 

[":"0R ' C$#T&("(C'*&-. O$?&.$ ]C#&*/'CC&S )')."+R T/' )./"))".  
)"+'C$/  4 

15 I$(". T& ."+" ÇU'0'&:&%'> )"*/".&/C&S *:".*'È.  :"*D'>  2 
 !"#$. 3. Z3+3&-&436 ,&+(/23LRW $M"%'S.  16 

16 J:".*' C"/-C&S .*$C'. F'TR C"S/&C&-, /"\:"*.&/C$> #2%$. 8"S/&C$:;CRS ./$C)T&/..  :"*D'>  1 
17 F/$C)+"+?/$CCRS ./$C)T&/. Ð *$C$:R, T"/"C&)('*', C$)&)R.  :"*D'>  1 
18 !&."CD'$:0$-')'+R" '&CCR" *$C$:R. 9"+?/$CCRS T&."CD'$: *:".*'.  )"+'C$/  2 
19 9"B$C'0+ /$)T/&)./$C"C'> C"/-C&%& '+T2:;)$. Y:"*./&.&C'(")*'S T&."CD'$:. !&."CD'$: #"S).-'> 

C"S/&C&- ' )*":".CRB +RQD.  
:"*D'>  2 

20 F'TR C"S/&%:''. =)./&D'.R ' 'B \2C*D''. 5:'%&#"C#/&D'.R ' +'":'C&-R" &?&:&(*', 
*:$))'\'*$D'> C"/-CRB -&:&*&C Y/:$C%"/$ -P$))"/$. YT"C#'+$ ' \2C*D'' :'*-&/$.  

)"+'C$/  2 

21 Y:"*./'(")*'" ' B'+'(")*'" )'C$T)R. <&C&./&TCR" *:".&(CR" /"D"T.&/R, +"B$C'0+ #"S).-'> 
C"S/&+"#'$.&/&-. F&/+&0CRS ' -&0?2[#$@A'S T&).)'C$T.'(")*'S T&."CD'$:. !/'CD'T 3"S:$ ' 
T/'CD'T Y**:)$. 8"S/&)"*/"D'>. ,./&"C'" ' \2C*D'' C"S/&)"*/".&/CRB *:".&* %'T&.$:$+2)$.  

:"*D'>  2 

22 J:$))'\'*$D'> +RQ"(C&S .*$C'. F*$C"-&" ' *:".&(C&"  )./&"C'" )*":".CRB +RQD. ,./&"C'" 
)$/*&+"/$ ' +"B$C'0+ +RQ"(C&%& )&*/$A"C'>  

:"*D'>  1 

23 8"/-C& -+RQ"(CRS )'C$T). Y:"*./&+"B$C'(")*&" )&T/>["C'" - )*":".CRB ' )"/#"(CRB +RQD$B. O&:; 
'&C&- *$:;D'>. ,./&"C'" ' /$?&.$ %:$#*&S +2)*2:$.2/R, "" /&:; - \'0'&:&%'( ")*' T/&D"))$B.  

)"+'C$/  1 

24 I$(". T& ."+" ÇU'0'&:&%'> -&0?2#'+RB .*$C"SÈ. :"*D'>  2 
 !"#$. 4. E&-'M/-6*%"6 Y%2&M*3%&-&436.  12 
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25 J:$))'\'*$D'> *:".&(CRB /"D"T.&/&-. 9".$?&./&TCR" /"D"T.&/R, T&C>.'" -C2./'*:".&(C&S 
)'%C$:'0$D'' ' -.&/'(CRB +"))"C#["/&-.  

:"*D'>  2 

26 9"+?/$CCR" /"D"T.&/R, )&T/>["CCR" ) %"."/&./'+"/CR+' G-?":*$+'. =#"C':$.D'*:$0C$> ' 
\&)\&'C&0'.&:;C$> )')."+R ./$C)#2* D'' )'%C$:$.  

:"*D'>  4 

27 O"D"T.&/R-\"/+"C.R Ð T/&."'C.'/&0'C*'C$0CR" /"D"T.&/R \$*.&/&- /&).$ ' D'.&0&:;C$> 
%2$C':$.D'*:$0$.  

)"+'C$/  1 

28 E#"/CR" /"D"T.&/R )."/&'#CRB ' .'/"&'#CRB %&/+&C&-.  :"*D'>  1 
29 P"CC$> 'C["C"/'> ' ?'&."BC&:&%'>. P95. 5T.&%"C".'*$ ' *$:;D'"-RS '+$#['C%.  )"+'C$/  2 
30 I$(". T& ."+" Ç9&:"*2:>/C$> ]C#&*/'C&:&%'>È.  :"*D'>  2 
 !"#$. 5. Z3+3&-&436 ,3#U'*"-.%RW #3#$'L.   14 

31 5?A$> B$/$*."/').'*$ ' *:$))'\'*$D'> ]T'.":'$:;CRB .*$C"S.  )"+'C$/  2 
32 J:".&(CRS )&).$- *'Q"(C&%& ]T'.":'>. 9"B$C'0+R T'A"-$/"C'> ' -)$)R-$C'> T'.$.":;CRB -"A").-.  :"*D'>  2 
33 P').&:&%'(")*&" )./&"C'" T&(*'. 9"B$C'0+R +&("&?/$0&-$C'>.   4 
34 J:$))'\'*$D'> \&/+"CCRB ]:"+"C.&- */&-'. Y/'./&D'.R, %$0&&?+"C ' T"/":'-$C'". J/&->CR" 

T:$).'C*' ' *$)*$# )-"/. R-$C'>.  <.&%&-RS 0$(". 
:"*D'>  2 

 
C&5*&#R M 3$&4&,RL +"0'$"L: 
!:$0+$.'(")*$> +"+?/$C$, D'.&T:$0+$, >#/&.  
,/$-C"C'" ['-&.CRB ' /$).'.":;CRB *:".*'.  
F'TR &/%$C&'#&- *:".*'.  
8$#+"+?/$CCRS *&+T:"*) Ð %:'*&*$:'*), *:".&(C$> )."C*$. 9"[*:".&(CR" *&C.$*.R.  
F/$C)+"+?/$CCRS ' -"0'*2:>/CRS T2.' ./$C)T&/.$. !&C>.'" $*.'-C&%& ' T$))'-C&%& ./$C)T&/.$.  
F'TR ./$C)+"+?/$CC&%& ./$C)T&/.$. !"/"C&)('*', '&CCR" *$C$:R, ./$C)T&/."/R, C$)&)R.  
J:$))'\'*$D'> '&CCRB *$C$:&-. YC#&D'.&0 ' ]*0&D'.&0.  
O&:; D'.&)*":".$, Y!, ' $ TT$/$.$ P&:;#[' -& -C2./'*:".&(C&+ ./$C)T&/.".  
7'0&)&+R ' -C2./'*:".&(C&" T'A"-$/"C'".  
<&C&./&TCR" ' +".$?&./&TCR" /"D"T.&/R.  
!&C>.'" )'%C$:'C%$, T"/-'(CRB ' -.&/'(CRB +"))"C#["/&-.  
9"+?/$CCR" /"D"T.&/R ' T2.' ./$C)#2*D'' )'%C$:$.  
9'.&B&C#/'$:;CR" /"D"T.&/R .'/"&'#CRB %&/+&C&-. 
E#"/CR" /"D"T.&/R )."/&'#CRB %&/+&C&-. 
,./2*.2/CR" *&+T&C"C.R >#/$ Ð >#"/C$> &?&:&(*$, >#"/CR" T&/R, C2*:"&T:$0+$, >#/RQ*&, B/&+$.'C.  
5/%$C'0$D'> C$):"#).-"CC&%& +$."/'$:$ Ð 38J, %').&CR, ]2B/&+$.'C ' %"."/&B/&+$.'C.  
O"$:'0 $D'> C$):"#).-"CC&%& +$."/'$:$. E#"/CRS ./$C)T&/..  
!:$).'(")*'S ' ]C"/%".'(")*'S &?+"C, /&:; =FU.  
F'TR +".$?&:'0+$. ,'C."0 ?":*&-, ['/&-, 2%:"-&#&-.  
P:'*&:'0, D'*: J/"?)$ ' &*'):'.":;C&" \&)\&/':'/&-$C'" - ]:"*./&C -./$C)T&/.C&S D"T'.  
U&.&)'C."0, )-".&-$ > ' ."+C&-$> ).$#''.  
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!&C>.'" .*$C'. J:$))'\'*$D'> .'T&- .*$C"S ' 'B &)C&-CR" B$/$*."/').'*'.  
5)&?"CC&).' C"/-C&S .*$C'.  
,./&"C'" C"S/&C$, )/$-C"C'" $*)&C&- ' #"C#/'.&-, .'TR C"S/&C$:;C&%& ./$C)T&/.$.  
9"+?/$CCRS T&."CD'$: ' T&."CD'$: #"S).-'>.  
,./&"C'" '  /$?&.$ C"S/&C$:;CRB )'C$T)&-.  
,*":".C$>, )"/#"(C$>, %:$#*$> +2)*2:$.2/$ Ð )B&#).-$ ' /$0:'('>.  
,./&"C'" ' /$?&.$ )$/*&+"/$.  
8"/-C& -+RQ"(CRS *&C.$*. ' ]:"*./&+"B$C'(")*&" )&T/>["C'".  
U&/+'/&-$C'" +RQ"(C&S .*$C' - ]+?/'&%"C"0".  
F'TR *'Q"(CRB ]T'.":'"- 2  T&0-&C&(CRB ' ?")T&0-&C&(CRB ['-&.CRB.  
9"B$C'0+ -)$)R-$C'> -"A").- - /$0:'(CRB &.#":$B *'Q"(C'*$.  
V":"0').R" ]T'.":'', )./&"C'" ]*0&*/'CCRB ' ]C#&*/'CCRB [":"0.  
5?A"" )./&"C'" ' \2C*D'' .*$C"S -C2./"CC"S )/"#R.  
J:$))'\'*$D'> .*$C"S -C2./"CC"S )/"#R.  
!:&.C$> )&"#'C'.":;C$> .*$C;. ORB:$> )&"#'C'.":;C$> .*$C;.  
 
73$'*"$/*" 2-6 &(/0"J)'4&#6 3 5'2"4&4":  
P').&:&%'>, ... 1 -5/ !&# /"#. =. X]+, 3. J&/+$*. - !"/"-&# '0#.: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9.: 9'/, 1982.  
P/'C  8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  
N$.2"- =.,., P2:"C*&-$ 9.=., G:"C"-)*'S =.P. N'&:&%'>. N&:;Q&S )T/$-&(C'* #:> Q*&:;C'*&- ' T&).2T$@A'B - -20R. Ð 9.: 3/&\$, 

2004. 
U'0'&:&%'> (":&-"*$. !&# /"#$*D'"S O. _+'#.$ ' P. F"-)$. - 3 -B .&+$B. <0#$C'" 3-". 9, "9'/", 2007  
NR*&- B.7. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
P').&:&%'>, ... 1 -5/ !&# /"#. = . X]+ , 3 . J&/+$* . - !"/"-&#  '0# .: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9 .: 9'/ , 1982. 
P:$CD ,. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  
I$B$/&- K.N., 9$+&C.&- ,.P., ,&C'C 8.<, I$B$/&-$ G.F.  5?A$> ?'&:&%'> 10 *:$)). !/&\':;CRS 2/&-"C;. 4. 1/!&# /"#. !/&\. K.N. 

I$B$/&-$. Ð 9.: 3/&\$,  2008. 
7"C'C#["/  =.  5)C&-R ?'&B'+''. F&+ 1 -3, 1986 
8'*&::) 3[. 5. C"S/&C$ * +&0%2 , 9.: G#'.&/'$:  6O,,,  2003 %. - 672) 
!$)"(C'* K.K., J$+"C)*'S =.=., _-"D&- P.P./!&# /"#. !$)"(C'*$ K.K. N'&:&%'>   8 *:. Ð9., !/&)-"A"C'", 2010  
O$?&('" T/&%/$++R. N'&:&%'> 5-9 *:. 6("?C& -+".&#'(")*&" T&)&?'"/ ,&)..P.9. !$:;#>"-$. 2 -" '0#, )."/"&.'TC&". Ð9: 3/&\$, 2013  
6:2+?"*&- Y.P., 4":RQ"- Z.=. "P').&:&%'>, ]+?/'&:&%'>, D'.&:&%'>. <0#$C'" 3   

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3':  
6("?CRS *$?'C".,T$/.R,).2:;>. J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
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16 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
 

 
E3M*&(3&-&436 

1 ($)$ - C"#":@, 34 C"#":;, 34 ($)$ - %&# 
A&6#%3$'-.%"6 +"53#M": 
Ç9 '*/&?'&:&%' > ' -'/2)&:&%' >È T/"#).$-:>". )&?&S )*&//"*.'/&-$CCRS *2/) Ç9'*/&?'&:&%'> #:> Q*&:;C'*&-È, )&).$-:"CCRS 

*.?.C., #&D"C.&+ *$\"#/R 0&&:&%'' ?")T&0-&C&(CRB N'&:&%&-T&(-"CC&%& \$*2:;.".$ ,!?P6 =.K.P/'Q$C*&-R+, #&T&:C"CCRS +$."/'$:$+' 
'0 ]:"*.'-C&%& *2/)$ 5.G. =-"/('C*&-&S Ç9'*/&?'&:&%'>È ' /$)Q'/"CCRS 0$ )(". 'C\&/+$D'' '0 )&-/"+"CC&S )T"D'$:'0'/&-$CC&S 
:'."/$.2/R T& +"#'D'C", ?$*."/' &:&%'' ' -'/2)&:&%''.  

9'*/&?'&:&%'> - $*.'-C& /$0-'-$@A$>)> - C$).&>A"" -/"+> &./$):; ?'&:&%''. G" &?^"*.R - ['-R" )2A").-$, /$0+"/R *&.&/RB C" 
T/"-RQ$@. /$0/"Q$@A2@ )T&)&?C&).; (":&-"(")*&%& %:$0$, $ '+"CC& 0.2-0.4 ++. K'/2)R, ?$*."/'', T/&)."SQ'", -&#&/&):', %/'?R - -)" 
].' & /%$C'0+R '02($". +'*/&?'&:&%'>. I$ T&):"#C'" 50 :"., ?:$%&#$/> /$0-'.'@ +".&#&- ?'&B'+'', %"C".'*' ' ]:"*./&CC&S +'*/&)*&T'',  
(":&-"(").-& 0C$('.":;C& /$)Q'/':& )-&'  0C$C'> & +'*/&&/%$C'0+$B. ,.$:& &("-'#C& %:&?$:;C&" 0C$("C'" +'*/&&/%$C'0+&- C" .&:;*& #:> 
(":&-"(").-$, C& ' #:> -)"S ?'&)\"/R. 5?:$#$> D"CCR+' 0C$C'>+' - &?:$).' +'*/&?'&:&%'', :@#' C$2(':'); T/"#&.-/$A$.; ]T'#"+''  
+C&%'B 'C\"*D'&CCRB 0$?&:"-$C'S, - .&+ ('):" &)&?& &T$)CRB ((2+$, .'\, +$:>/'> ' #/.). N&:"" .&%&, &.*/R-$@.)> C&-R" T2.' 
Ç)&./2#C'(").-$È (":&-"*$ ) +'*/&&/%$C'0+$+'. ,"%&#C> T/&#&:[$@. /$0-'-$.;)> ?'&."BC&:&%'' T/&'0-&#).-$ T'A"-RB T/&#2*.&-, 
:"*$/).-, 2.':'0$D'' &/%$C'(")*'B ' #$[" C"&/%$C'(")*'B &.B&#&-. J )&[$:"C'@, 2)T"B' ' T"/)T"*.'-R +'*/&?'&:&%'' C"#&).$.&(C&  
&./$["CR - 2(" ?C'*$B, /"*&+"C#&-$CCRB #:> /&))'S)*'B Q*&:;C'*&-. !&].&+2 2($A'")> )&-"/Q"CC& C" T/"#).$-:>@. )&-/"+"CCRS 
2/&-"C; /$0-'.'> ].&S C$2*'. F"+ C" +"C"", :@#"S -)@#2 &*/2[$@. +'*/&&/%$C'0+R. 4.&?R T&:2('.; &. C'B +$*)'+2+ T&:;0R ' '0?"[ $.; 
-&0+&[CRB C"T/'>.C&)."S, :@?&S %/$+&.CRS (":&-"*, C"0$-')'+& &. )T"D'$:;C&).', #&:["C '+".; ?$0&-R" 0C$C'> T& +'*/&?'&:&%'' ' 
2+".; T/'+"C>.; 'B - T&-)"#C"-C&S ['0C'. <+"CC& C$ ].& ' C$T/$-:"C T/"#:$%$"+RS *2/) ÇK-"#"C'" - +'*/&?'&:&%'@ ' -'/2)&:&%'@È . 
5C +&[". &*$0$.;)> &)&?"CC& T&:"0CR+ #:> ?2#2A'B $?'.2/'"C.&- +"#'D'C)*'B ' ?'&:&%'(")*'B 2("?CRB 0$-"#"C'S.  

W":; *2/)$ - #$.; 2($A'+)> T/"#).$-:"C'> & )./&"C'', \'0'&:&%'', &?/$0" ['0C' ' & /$0C&&?/$0'' ?$*."/'S ' -'/2)&-. 5)&?&" 
-C'+$C'" 2#":>".)> &?^"*.$+, '+"@A'+ T/$*.'(")*& " 0C$("C'" #:> (":&-"*$ (T$.&%"CCR" +'*/&&/%$C'0+R; 'C#'*$.&/R )&).&>C'> 
&*/2[$@A"S )/"#R; &/%$C'0+R, ')T&:;02"+R" - ?'&."BC&:&%'>B ' .. #.). 6($A'")> T&:2($@.: $) &?A'" T/"#).$-:"C'> & )./&"C'' ['- RB 
&/%$C'0+&- ' )-&S).-$B ['-&%&: ?) )-"#"C'> & )')."+$.'* " ' -'#&-&+ /$0C&&?/$0'' +'*/&&/%$C'0+&-; -) ?$0&-R" C$-R*' /$?&.R ) 
+'*/&)*&T&+, '0%&.&-:"C'> ' '02("C'> T/"T$/$.&-, /$?&.R ) *2:;.2/$+' +'*/&&/%$C'0+&-; %) )-"#"C'> &? ]*&:&%'' +'*/&&/%$C'0+&- , .. ". 
'B -0$'+&&.C&Q"C'S )& )/"#&S &?'.$C'>.  

K *$(").-" #'#$ *.'(")*&%& +$."/'$:$ ')T&:;02@.)> '::@)./$D'' '0 C$2(CRB [2/C$:&- ' 2("?CRB /2*&-&#).-, .$?:'DR, $ .$*[" 
-'#"&\':;+R. !/$*.'(")*$> /$?&.$ &)2A").-:>".)> C$ T/&\"))'&C$:;C&+ ?'&:&%'(")*&+ &?&/2#&-$C''. F$*'+ &?/$0&+, ."&/".'(")*'" 
0$C>.'> (- \&/+" :"*D'S) ) &(".$@.)> ) T/$*.'(")*'+', %#" Q*&:;C'*' &?2($@.)> /$?&.$.; ) ['-R+' ' \'*)'/&-$CCR+' +'*/&&?^"*.$+'. 
8$ T/$*.'(")*'B 0$C>.'>B #"+&C)./'/2@.)> T/"T$/$.R '0 *&::"*D'S ,!NP6. O># 0$C>.'S )T"D'$:;C& T&)->A"C &)-&"C'@ 
T/&\"))'&C$:;CRB ?'&:&%'(")*'B +'*/&)*&T&-  ()"/'' 9N<, <N,, N'&:$+/9'*+"#) ' 'B ."*2A"+2 &?):2['-$C'@. J&C./&:; 0C$C'S 
&)2A").-:>".)> - -'#" *&C./&:;CRB ' T/&-"/&(CRB /$?&.. K *&CD" *2/)$ 2($A'")> )#$@. #'\\"/"CD'/&-$CCRS 0$("..  

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. K-"#"C'".  
Ç9'*/&)*&T'(")*'"È ' Ç+$*/&) *&T'(")*'"È &/%$C'0+R. 5?^"*.R +'*/&?'&:&%'(")*'B ')):"#&-$C'S. <).&/'> /$0-'.'> 
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+'*/&?'&:&%''. IC$*&+).-& ) :$?&/$.&/CR+ &?&/2#&-$C'"+.  
 
F"+$ 2. O$0C&&?/$0'" T/&*$/'&.'(")*'B +'*/&&/%$C'0+&-.  
9").& +'*/&&/%$C'0+&- - +$*/&)')."+" ['-&%& +'/$. Y2*$/'&.'(")*$> *:".*$. !/&*$/'&.'(")*$> *:".*$.   W$/).-& N$*."/'' - &?A$> 

B$/$*."/').'*$. ÇP/$+T&:&['.":;CRSÈ ' Ç%/$+&./'D$.":;CRSÈ .'TR )./&"C'> ?$*."/'S.  Практ. занятие: «Основные морфотипы 
бактерий». P/$+T&:&['.":;CR" *&**' ' ?$D'::R.  Практ. занятие: «Микобактерии. Туберкулез и его возбудитель - туберкулезная палочка. 
Лепра». P/$+&./'D$.":;CR" ?$D'::R ' *&**'. W'$C&?$*."/'', 'B /&:; - T/'/&#".  Практ. занятие: «Спирохеты и Риккетсии. Заболевания, 
вызываемые этими бактериями». X:$+'#'' ' 9'*&T:$0+R.W$/).-& =/B"' - &)&?$> %/2TT$ T/&*$/'&.. 

 
F"+$ 3. K'/2)R ' T/'&CR.  
5)&?"CC&).' &/%$C'0$D'' -'/2)&-. O8J - ' 38J --'/2)R. =/?&-'/2)CR" 'C\"*D''. N$*."/'&\$%' ' \'.&-'/2)R. !"/"C&)('*' 

\'.&-'/2)&-. K'/2)CR" 'C\"*D'' ['-&.CRB. F/$C)+'))'- CR" -'/2)CR" 0$?&:"-$C'>. !/'&CR.  
 
F"+$ 4. Y*&:&%'> )'+?'&.'(")*'B +'*/&&/%$C'0+&-.  
!&C>.'" Ç)'+?'&0È. K'#R )'+?'&0$ - +2.2$:'0+, *&++"C)$:'0+, T$/$0'.'0+.  . !$/$0'.'(")*'" +'*/&&/%$C'0+R. IC$("C'" T$/$0'.&- 

#:> &/%$C'0+$-B&0>'C$ ' #:> ]*&)')."+. O$0:'('> +"[#2 T&C>.'>+' ÇT$/$0'.È ' ÇT$.&%"CÈ. 
Семинар: «Особо опасные бактериальные инфекции человека». !&C>.'" &? Ç2):&-C& T$.&%"CCRBÈ +'*/&&/%$C'0+$B.». 
 
F"+$ 5. 9'*/&&/%$C'0+R - ?'&)\"/".  
O$)T/"#":"C'" +'*/&&/%$C'0+&- - /$0CRB )/"#$B &?'.$C'> T& ('):"CC&).' ' ?'&+$))". 9'*/&&/%$C'0+R - T/&'0-&#'.":' 

&/%$C'(")*&%& -"A").-$ - ?'&)\"/". 9'*/&&/%$C'0+R - T&./"?'.":' &/%$C'(")*&%& -"A").-$ - ?'&)\"/". O&:; +'*/&&/%$C'0+&- - 
*/2%&-&/&." &.#":;CRB B'+'(")*'B ]:"+"C.&-.   

Семинар: «Микроорганизмы и регуляция численности живых существ. Роль микроорганизмов в истории человечества». 
I$(". T& *2/)2 ÇK-"#"C'" - +'*/&?'&:&%'@.  
 

I0'(%& -$'L"$30'#M3S 5-"%  

1 
T/T 

8$'+"C&-$C'" ?$0&-RB ."+  
K)"%& 
($)&-  

F"&/'>  !/$*.'*$  35F  

1 9'*/&)*&T'(")*'" +".&#R '02("C'> +&/\&:&%'' ?$*."/'S  2 2   

2 9".&#'*' T/'%&.&-:"C'> ' &*/$Q'-$C'> T/"T$/$.&-  2  2  

3 9&/\&:&%'> ' \'0'&:&%'> ?$*."/'S  4 2 2  

4 J2:;.'-'/&-$C'" ' -R#":"C'" (').RB *2:;.2/ ?$*."/'S  4  4  
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5 P"C".'*$ ?$*."/'S  2 2   

6 =C.'?'&.'*'  2 2   

7 N$*."/'&\$%'  2 2   

8 <)):"#&-$C'" C&/+$:;C&S +'*/&\:&/R .":$  2  2  

9 5T/"#":"C'" -'/2:"C.C&).' +'*/&&/%$C'0+&-  2  2  

10 4$).C$> +'*/&?'&:&%'>. <C\"*D''.  12 2 10   
11 I$(". T& *2/)2  2   2   
 <.&%& 34 12 22   

 
C&5*&#R M 3$&4&,&L/ +"0'$/ 5& M/*#/: 
9").& +'*/&&/%$C'0+&- - +$*/&)')."+" ['-&%& +'/$.  
W$/).-& N$*."/'' - &?A$> B$/$*."/').'*$.  
ÇP/$+T&:&['.":;CRSÈ ' Ç%/$+&./'D$.":;CRSÈ .'TR )./&"C'> ?$*."/'S.  
P/$+T&:&['.":;CR" *&**' ' ?$D'::R.   
P/$+&./'D$.":;CR" ?$D'::R ' *&**'.  
W$/).-& =/B"' - &)&?$> %/2TT$ T/&*$/'&.. 
!"/"C&)('*' \'.&-'/2)& -. K'/2)CR" 'C\"*D'' ['-&.CRB.  
F/$C)+'))'-CR" -'/2)CR" 0$?&:"-$C'>.  
!$/$0'.'(")*'" +'*/&&/%$C'0+R.  
IC$("C'" T$/$0'.&- #:> &/%$C'0+$-B&0>'C$ ' #:> ]*&)')."+.  
O$0:'('> +"[#2 T&C>.'>+' ÇT$/$0'.È ' ÇT$.&%"CÈ.  
!&C>.'" &? Ç2):&-C& T$.&%"CCRBÈ +'*/&&/%$C'0+$B. 
O$)T/"#":"C'" +'*/&&/%$C'0+&- - /$0CRB )/"#$B &?'.$C'> T& ('):"CC&).' ' ?'&+$))".  
9'*/&&/%$C'0+R - T/&'0-&#'.":' &/%$C'(")*&%& -"A").-$ - ?'&)\"/".  
9'*/&&/%$C'0+R - T&./"?'.":' &/%$C'(")*&%& -"A").-$ - ?'&)\"/".  
O&:; +'*/&&/%$C'0+&- - */2%&-&/&." &.#":;CRB B'+'(")*'B ]:"+"C.&-.  
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  
P').&:&%'>, ... 1 -5/ !&# /"#. =. X]+, 3. J&/+$*. - !"/"-&# '0#.: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9.: 9'/, 1982.  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1-3, - 9.: 9'/, 2004  
,. P:$CD. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999   

 
E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 

6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 



122 
 

<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/&T/"T$ /$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           )*":". G8116  
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5  D:K :9I !@?=>  
 

17 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
(5& ,R(&*/)  

:#%&,R L&-'M/-6*%&S (3&-&433  ((3&-&430'#M"6 #$'* ' &L'$*36)  
1 ($) - C"#":@, 34 C"#":;, 34 ($)&- - %&# 

 
A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  &)C&-$C C$ 0C$C''  2("?C&S T/&%/$++R T&:C&%& &?A"%& &?/$0&-$C'> T& ?'&:&%''  (T/&\':;CRS 2/&-"C;)  
Y.&. *2/) Ð 0C$*&+).-& ) &?:$).;@ )./2*.2/C&S ?'&:&%'', -&-:"*$@A"S T&#B&#R ' +".&#R ?'&&/%$C'(")*&S B'+'', \'0'*', 

*/').$::&%/$\''. !/"#).$-:"C'> & ./`B+"/C&S )./2 *.2/" ?'&+&:"*2: Ð &. B&:")."/&:$ ' C2*:"&.'#&- #& .$*'B ):&[CRB ?'&T&:'+"/&-, *$* 
?":*', Ð *:@( * T&C'+$C'@ 'B -0$'+&#"S).-'S ' /"$:'0$D'' ?'&:&%'(")*'B \2C*D'S.  

!/&)./$C).-"CC&" -&&?/$["C'" B&/&Q& /$0-'.& 2 ?'&:&%&-. Y.& T&+&%$". Q*&:;C'*$+ /$0&?/$.;)> -  )./&"C'' ?'&+&:"*2: C$ T/&).RB 
+&#":>B &/%$C'(")*'B )&"#'C"C'S, *&.&/R" +&[C& )&?/$.; /2*$+'. 5?^"#'C'- 2[" T&:2("CCR" 0C$C'> '0 B'+'', \'0'*' ' ?'&:&%'(")* 'B 
)T"D*2/)&-, Q*&:;C'*' 0C$*&+>.)> ) ./`B+"/CR+' +&#":>+' )./2*.2/ C2*:"'C&-RB *'):&., /"D"T.&/&-,  \&.&)')."+ ' +&:"*2:>/CRB 
+$Q'C *:".*'. J2/) $#/")&-$C 2($A'+)> 10 *:$))$ ' T&)./&"C - -'#" :"*D'S ' )&-+").C&S /$?&.R ) 2("C'*$+' C$# '02("C'"+ -'/.2$ :;CRB 
+&#":"S ?'&+&:"*2:, )?&/*&S +&#":"S +$:RB ?'&+&:"*2: ' :'%$C#&- '0 *&C)./2*.&/$, )$+&).&>.":;C&S / $?&.R 2("C'*&- ) 'C."/$*.'-CR+ 
*&C."C.&+ C$ 'C."/C". -)$S.$ *2/)$.  

K *&CD" *2/)$ 2($A'")> )#$@. #'\\"/"CD'/&-$CCRS 0$(`. - -'#" T');+"CC&%& .").$ ) /$0:'(CR+' .'T$+' -&T/&)&-.  
 
F&2'*1"%3' M/*#":  
F"+$ 1: K-"#"C'" - *2/).  
,./2*.2/$ ?'&T&:'+"/&-, -'02$:'0$D'> +&:"*2:>/CRB +&#":"S  
5T/"#":"C'" ?'&+&:"*2:R. K'02$:'0$D'> +&#":"S ?'&+&:"*2:. 6/&-C' &/%$C'0$D'' ?'&:&%'(")*'B +&:"*2:. U'0'*& -B'+'(")*'" 

+".&#R '02("C'> ./`B+"/C&S )./2*.2/R ?'&+&:"*2:. !/$*.'(")*&" ')T&:;0&-$C'" +&#":"S ?'&+&:"*2:.  
 
F"+$ 2: ,./2*.2/$ 38 J ' O8J +&:"*2: . 
38J, O8J ' ?":*', -0$'+&#"S).-2@A'" ) C2*:"'C&-R+' *'):&.$+'  
,./2*.2/$ +&C&+"/&- C2*:"'C&-RB *'):&.. F/`B+"/C$> )./2*.2/$ #-2D"T&("(CRB 38J ' O8J, ):&[CR" -$/'$C.R &/%$C'0$D'' 

T&:'C2*:"&.'#&-. 5)&?"CC&).' )./2*.2/R 38J -)->0R-$@A'B ?":*&-.  
 
F"+$ 3: I$T$)CR" ' ./$C)T&/.CR" ?":*'.  
U2C*D'' 0$T$)CRB ' ./$C)T&/.CRB ?":*&-. 5)&?"CC&).' )./2*.2/R ./$C)T&/.CRB ?":*&-. K'02$:'0$D'> +&#":"S ./$C)T&/.CRB 

?":*&- ' )$+&).&>.":;C&" '02("C'" 'B B$/$*."/CRB )./2*.2/CRB +&.'-&-.  
 
F"+$ 4: N'&+"+?/$CR ' ./$C)T &/.CR" ?":*'.  
7'T'#R. 9"+?/$CCR" :'T'#R. =%/"%$D'> $+\'\':;CRB :'T'#&-. N'&:&%'(")*$> +"+?/$C$. <C."%/$:;CR" ?":*' +"+?/$C ' 

&)&?"CC&).' 'B )./2*.2/R. ,$+&).&>.":;C$> /$?&.$: )?&/*$ +&#":' \&)\&:'T'#$, '02("C'" ./`B+"/CRB +&#":"S +"+?/$CCRB ?":*&-.  
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F"+$ 5: N'&:&%'(")*'S )'%C$:'C%.  
5T/"#":"C'" ?'&:&%'(")*&%& )'%C$:'C%$. O"D"T.&/R, :'%$C#R, T"/"#$($ )'%C$:$. ,./2*.2/CR" &)&?"CC&).' -0$'+&#"S).-'> /"D"T.&/$  

) :'%$C#&+. O"D"T.&/ $D".':B&:'C$. K.&/'(CR" T&)/"#C'*' ' )./2*.2/$ ?":*&-, -0$'+&#"S).-2@A'B ) C'+'. J $:;+&#2:'C. G -?":*'. 
,$+&).&>.":;C&" '02("C'" ./`B+"/CRB +&#":"S *$:;+&#2:'C$.  

 
F"+$ 6: O"D"TD'> %&/+&C&-. 
5T/"#":"C'" %&/+&C$. 8"&?B&#'+R" )-&S).-$ /"D"T.&/$ %&/+&C$. E#"/CR", D'.&T:$0+$.'(")*'", +"+?/$CCR" /"D"T.&/R. <02("C'" 

./`B+"/CRB +&#":"S /"D"T.&/& -: 'C)2:'C$, $2*)'C$, ])./&%"C$, ?/$))'C&)."/&'#&-.  
 
F"+$ 7: 9"B$C'0+ #"S).-'> :"*$/).-"CCRB -"A").-.  
5?0&/ +"B$C'0+&- #"S).-'> :"*$/).-"CCRB )/"#).-. F$/%".'/&-$CCR" :"*$/).-"CCR" T/"T$/$.R. K0$'+&#"S).-'" :"*$/).-"CCRB 

-"A").- ) ?":*&+ -+'Q"C;@: +&:"*2:>/C$> +'+'*/'>, )./2*.2/CR" &)&?"CC&).' )->0R-$C'> ' (#")$*.'-$D'' /"D"T.&/$. ,$+&).&>.":;C$> 
/$?&.$: )?&/*$ +&#":' )."/&'#C&-, '02("C'" +&:"*2:>/CRB +&#":"S *&+T:"*)&- :'%$C# -/"D"T.&/.  

 
F"+$ 8: ,./2*.2/CR" ?":*'.  
5?0&/ )./2*.2/CRB *&+T&C"C.&- *:".* ' ['-&.CRB ' /$)."C'S. N":*' -+&C&+"/R D'.&)*":".$. <02("C'" +&:"*2:>/CRB +&#":"S G -

$*.'C$, b-.2?2:'C$, *&::$%"C$, *$#%"/'C$. 
 
F"+$ 9: U&.&)')."+R, T'%+"C.R, 'B )./2*.2/$ ' )-&S).-$.  
!'%+"C.R *$* \&.&)"C)'?':'0$.&/R. !&%:&A"C'" ]:"*./&+$%C'.C&%& '0:2("C'> '  T"/"#$($ ]C"/%''. 5)&?"CC&).' )./2*.2/R 

T'%+"C.&-. U&.&)')."+R II ' I, &/%$C'0$D'> /"$*D'&CCRB D"C./&- ' -0$'+&/$)T&:&["C'" T'%+"C.&- - $C."CC&+ *&+T:"*)" \&.&)')."+ . 
<02("C'" ./`B+"/CRB +&#":"S \&.&)')."+.  

 
F"+$ 10: 9&:"*2:>/CR" +$Q'CR.  
!&C>.'" +&:"*2:>/ C&S +$Q'CR. N'&+&:"*2:R, >-:>@A'")> +&:"*2:>/CR+' +$Q'C$+'. <02("C'" +&#":"S =FU -)'C.$0R, /'?&)&+R, 

*'C"0'C$.  
 
I$(". T& *2/)2.  
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I0'(%& -$'L"$30'#M3S 5-"%  
 
1 
T/T 

F"+$ 2/&*$ K'# #">.":;C&).'  
J --& 
($)&-  

F"+$ 1. K-"#"C'" - *2/)  
1 K-"#"C'". ,./2*.2/$ ?'&T&:'+"/&-, -'02$:'0$D'> +&:"*2:>/CRB +&#":"S  7"*D'> -?")"#$, 

&T/&), #"+&C)./$D'> 1 

2 5T/"#":"C'" ?'&+&:"*2:R. K'02$:'0$D'> +&#":"S ?'&+&:"*2:. 6/&-C' &/%$C'0$D'' 
?'&:&%'(")*'B +&:"*2:.  
 

7"*D'>, &T/&)  1 

3 U'0'*& -B'+'(")*'" +".&#R '02("C'> ./`B+"/C&S )./2*.2/R ?'&+&:"*2:. !/$*.'(")*&" 
')T&:;0&-$C'" +&#":"S ?'&+&:"*2:.  

7"*D'> -?")"#$, 
&T/&) 

1 

F"+$ 2. ,./2*.2/$ 38J ' O8J +&:"*2:  
4 ,"+'C$/: 38J, O8J ' ?":*', -0$'+&#"S).-2@A'" ) C2*:"'C&-R+' *'):&.$+'.  ,"+'C$/  1 
5 ,./2*.2/$ +&C&+"/&- C2*:"'C&-RB *'):&.. F/`B+"/C$> )./2*.2/$ #-2D"T&("(CRB 38J ' 

O8J, ):&[CR" -$/'$C.R &/%$C'0$D'' T&:'C2*:"&.'#&-.  
7"*D'> -?")"#$, 

&T/&) 
1 

 5)&?"CC&).' )./2*.2/R 38J -)->0R-$@A'B ?":*&-.  7"*D'> -?")"#$, 
&T/&), #"+&C)./$D'> 1 

F"+$ 3. I$T$)CR" ' ./$C)T&/.CR" ?":*'  
6 !/$*.'(")*&" 0$#$C'" Ç./$C)T&/.CR" ?":*'È  7"*D'>, &T/&), 

#"+&C)./$D'', 
&?)2[#"C'"  

1 

7 U2C*D'' 0$T$)CRB ' ./$C)T&/.CRB ?":*&-.  7"*D'> -?")"#$ 1 
8 5)&?"CC&).' )./2*.2/R ./$C)T&/.CRB ?":*&-.  7"*D'>, &T/&)  1 
9 K'02$:'0$D'> +&#":"S ./$C)T&/.CRB ?":*&- ' )$+&).&>.":;C&" '02("C'" 'B B$/$*."/CRB 

)./2*.2/CRB +&.'-&-.  
7"*D'> -?")"#$, 

&T/&) 
1 

F"+$ 4. N'&+"+?/$CR 
10 !/$*.'(")*&" 0$#$C'" ÇN'&+"+?/$CR ' ./$C)T&/.CR" ?":*'È  !/$*.'(")*$> /$?&.$  1 
11 7'T'#R. 9"+?/$CCR" :'T'#R. =%/"%$D'> $+\'\':;CRB :'T'#&-.  7"*D'> -?")"#$ 1 
12 ,"+'C$/: N'&:&%'(")*$> +"+?/$C$. <C."%/$:;CR" ?":*' +"+?/$C ' &)&?"CC&).' 'B 

)./2*.2/R.  ,"+'C$/  1 

13 ,$+&).&>.":;C$> /$?&.$: )?&/*$ +&#":' \&)\&:'T'#$, '02("C'" ./`B+"/CRB +&#":"S 
+"+?/$CCRB ?":*&-. 

7"*D'> -?")"#$, 
&T/&) 

1 

F"+$ 5. N'&:&%'(")*'S )'%C$:'C% 
14 5T/"#":"C'" ?'&:&%'(")*&%& )'%C$:'C%$.  7"*D'> -?")"#$, 

&T/&), #"+&C)./$D'> 
1 

15 O"D"T.&/R, :'%$C#R, T"/"#$($ )'%C$:$. ,./2*.2/CR" &)&?"CC&).' -0$'+&#"S).-'> /"D"T.&/$ 
) :'%$C#&+.  7"*D'>, &T/&)  1 
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16 O"D"T.&/ $D".':B&:'C$. K.&/'(CR" T&)/"#C'*' ' )./2*.2/$ ?":*&-, -0$'+&#"S).-2@A'B ) 
C'+'. J$:;+&#2:'C. G -?":*'.  

7"*D'> -?")"#$ 1 

17 ,$+&).&>.":;C&" '02("C'" ./`B+"/CRB +&#":"S *$:;+&#2:'C$.  !/$*.'(")*$> /$?&.$  1 
F"+$ 6. O"D"TD'> %&/+&C&- 

18 5T/"#":"C'" %&/+&C$. 8"&?B&#'+R" )-&S).-$ /"D"T.&/$ %&/+&C$.  7"*D'> -?")"#$, 
&T/&) 

1 

19 E#"/CR", D'.&T:$0+$.'(")*'", +"+?/$CCR" /"D"T.&/R.  N")"#$, 
T"#$%&%'(")*&" 

C$?:@#"C'" 
1 

20 <02("C'" ./`B+"/CRB +&#":"S /"D"T.&/&-: 'C)2:'C$, $2*)'C$, ])./&%"C$, 
?/$))'C&)."/&'#&-.  

7"*D'> -?")"#$, 
&T/&), #"+&C)./$D'> 

1 

21 !/$*.'(")*$> /$?&.$ ÇO"D"T.&/RÈ  !/$*.'(")*$> /$?&.$  1 
F"+$ 7. 9"B$C'0+ #"S).-'> :"*$/).-"CCRB -"A").-  

22 5?0&/ +"B$C'0+&- #"S).-'> :"*$/).-"CCRB )/"#).-. F$/%".'/&-$CCR" :"*$/).-"CCR" 
T/"T$/$.R.  

7"*D'>, &T/&)  1 

23 K0$'+&#"S).-'" :"*$/).-"CCRB -"A").- ) ?":*&+ -+'Q"C;@: +&:"*2:>/C$> +'+'*/'>, 
)./2*.2/CR" &)&?"CC&).' )->0R-$C'> ' (#")$*.'-$D'' /"D"T.&/$.  

,$+&).&>.":;C$> 
/$?&.$ 

1 

24 ,$+&).&>.":;C$> /$?&.$: )?&/*$ +&#":' )."/&'#C&-, '02("C'" +&:"*2:>/CRB +&#":"S 
*&+T:"*)&- :'%$C#-/"D"T.&/.  

7"*D'>, &T/&)  1 

F"+$ 8. ,./2*.2/CR" ?":*'  
25 5?0&/ )./2*.2/CRB *&+T&C"C.&- *:".*' ['-&.CRB '  /$)."C'S. N":*' -+&C&+"/R 

D'.&)*":".$.  
7"*D'> -?")"#$, 

&T/&), #"+&C)./$D'> 
1 

26 <02("C'" +&:"*2:>/CRB +&#":"S G -$*.'C$, b-.2?2:'C$, *&::$%"C$, *$#%"/'C$. N")"#$, 
#"+&C)./$D'>, 

/')2C&*  
1 

F"+$ 9. U&.&)')."+R, T'%+"C.R, 'B )./2*.2/$ ' )-&S).-$  
27 !'%+"C.R *$* \&.&)"C)'?':'0$.&/R. !&%:&A"C'" ]:"*./&+$%C'.C&%& '0:2("C'> ' T"/"#$($ 

]C"/%''.  
7"*D'> -?")"#$, 

&T/&) 
1 

28 5)&?"CC&).' )./2*.2/R T'%+"C.&-. U&.&)')."+R II ' I, &/%$C'0$D'> /"$*D'&CCRB D"C./&- ' 
-0$'+&/$)T&:&["C'" T'%+"C.&- - $C."CC&+ *&+T:"*)" \&.&)')."+.  

7"*D'> -?")"#$, 
&T/&), #"+&C)./$D'> 

1 

29 <02("C'" ./`B+"/CRB +&#":"S \&.&)')."+.  7"*D'> -?")"#$ 1 
F"+$ 10. 9&:"*2:>/CR" +$Q'CR  

30 !&C>.'" +&:"*2:>/C&S +$Q'CR..  7"*D'> -?")"#$ 1 
31 N'&+&:"*2:R, >-:>@A'")> +&:"*2:>/CR+' +$Q'C$+'.  7"*D'> -?")"#$, 

&T/&), #"+&C)./$D'> 
1 

32 <02("C'" +&#":"S =FU -)'C.$0R, /'?&)&+R, *'C"0'C$  7"*D'>, &T/&)  1 
33-
34 

I$(". T& *2/)2  
J&C./&:; 0C$C'S 2 



127 
 

C&5*&#R M 3$&4&,&L/ +"0'$/ 5& M/*#/ 
,./2*.2/$ ?'&T&:'+"/&-, -'02$:'0$D'> +&:"*2:>/CRB +&#":"S.  
5T/"#":"C'" ?'&+&:"*2:R. K'02$:'0$D'> +&#":"S ?'&+&:"*2:.  
!/$*.'(")*&" ')T&:;0&-$C'" +&#":"S ?'&+&:"*2:.  
,./2*.2/$ +&C&+"/&- C2*:"'C&-RB *'):&..  
5)&?"CC&).' )./2*.2/R 38J -)->0R-$@A'B ?":*&-.  
U2C*D'' 0$T$)CRB ' ./$C)T&/.CRB ?":*&-.  
5)&?"CC&).' )./2*.2/R ./$C)T&/.CRB ?":*&-.  
7'T'#R. 9"+?/$CCR" :'T'#R.  
=%/"%$D'> $+\'\':;CRB :'T'#&-. N'&:&%'(")*$> +"+?/$C$.  
<C."%/$:;CR" ?":*' +"+?/$C ' &)&?"CC&).' 'B )./2*.2/R.  
,$+&).&>.":;C$> /$?&.$: )?&/*$ +&#":' \&)\&:'T'#$, '02("C'" ./`B+"/CRB +&#":"S +"+?/$CCRB ?":*&- . 
5T/"#":"C'" ?'&:&%'(")*&%& )'%C$:'C%$.  
O"D"T.&/R, :'%$C#R, T"/"#$($ )'%C$:$. 
5T/"#":"C'" %&/+&C$.  
8"&?B&#'+R" )-&S).-$ /"D"T.&/$ %&/+&C$.  
E#"/CR", D'.&T:$0+$.'(")*'", +"+?/$CCR" /"D"T.&/R.  
<02("C'" ./`B+"/CRB +&#":"S /"D"T.&/&-: 'C)2:'C$, $2*)'C$, ]) ./&%"C$, ?/$))'C&)."/&'#&-.  
5?0&/ +"B$C'0+&- #"S).-'> :"*$/).-"CCRB )/"#).-.  
F$/%".'/&-$CCR" :"*$/).-"CCR" T/"T$/$.R.   
,$+&).&>.":;C$> /$?&.$: )?&/*$ +&#":' )."/&'#C&-, '02("C'" +&:"*2:>/CRB +&#":"S *&+T:"*)&- :'%$C# -/"D"T.&/.  
5?0&/ )./2*.2/CRB *&+T&C"C.&- *:".*' ['-&.CRB ' /$)."C'S.  
N":*' -+&C&+"/R D'.&)*":".$.  
!'%+"C.R *$* \&.&)"C)'?':'0$.&/R. !&%:&A"C'" ]:"*./&+$%C'.C&%& '0:2("C'> ' T"/"#$($ ]C"/%''.  
5)&?"CC&).' )./2*.2/R T'%+"C.&-.  
U&.&)')."+R II ' I, &/%$C'0$D'> /"$*D'&CCRB D"C./&- ' -0$'+&/$)T&:&[ "C'" T'%+"C.&- - $C."CC&+ *&+T:"*)" \&.&)')."+.  
N'&+&:"*2:R, >-:>@A'")> +&:"*2:>/CR+' +$Q'C$+'.  
<02("C'" +&#":"S =FU -)'C.$0R, /'?&)&+R, *'C"0'C$.  
 
 
73$'*"$/*" 2-6 &(/0"J)3W#6  3 5'2"4&4"  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  
P'). &:&%'>, ... 1-5/ !&# /"#. =. X]+, 3. J&/+$*. - !"/"-&# '0#.: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 

9.: 9'/, 1982.  
N$.2"- =.,., P2:"C*&-$ 9.=., G:"C"-)*'S =.P. N'&:&%'>. N&:;Q&S )T/$-&(C'* #:> Q*&:;C'*&- ' T&).2T$@A'B - -20R. Ð 9.: 3/&\$, 

2004. 
N$.2"- =.,., P2:"C*&-$ 9.=., G:"C"-)*'S =.P. N'&:&%'>. N&:;Q&S )T/$-&(C'* #:> Q*&:;C'*&- ' T&).2T$@A'B - -20R. Ð 9.: 3/&\$, 

2004. 
NR*&- B.7. 4$).C$> %').&:&%'> (":&-"*$. ,!?, 1997, 300 ).  
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P').&:&%'>, ... 1 -5/ !&# /"#. = . X]+ , 3 . J&/+$* . - !"/"-&#  '0# .: Histology / Arthur W. Ham, David H. Cormack (Philadelphia; Toronto). - 
9 .: 9'/ , 1982. 

P:$CD ,. 9"#'*& -?'&:&%'(")*$> ).$.').'*$. 9, !/$*.'*$, 1999  
P/'C 8., ,.$2. 6., F"S:&/ 3. N'&:&%'>, ... 1 -3, - 9.: 9'/, 2004  
7"C'C#["/  =.  5)C&-R ?' &B'+''. F&+ 1 -3, 1986 
6:2+?"*&- Y.P., 4":RQ"- Z.=. "P').&:&%'>, ]+?/'&:&%'>, D'.&:&%'>. <0#$C'" 3  
U'0'&:&%'> (":&-"*$. !&# /"#$*D'"S O. _+'#.$ ' P. F"-)$. - 3 -B .&+$B. <0#$C'" 3-". 9, "9'/", 2007   

 
E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 

6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  

 



129 
 

4.18. ;89:!8> A;:D;8EE8 E:KI7> Ç8?<;:A:7:D=>È ?8 20 -21 D:K K7> D;IAAB 11 -1- 9=:  
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5 4&2 &(/0'%36 

18 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
(&(6+"$'-.%RS)  

8%$*&5&-&436 
2 ($) - C"#":@,  34 C"#":;, 68($)$ 

A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  Ç=C./&T&:&%'> $#/")&-$C 2($A'+)>, 'C."/")2@A'+)> ]-&:@D'"S, T/&')B&[#"C'"+ (":&-"*$, ).$C&-:"C'"+ 

$C$.&+'(")*'B, \'0'&:&%'(")*'B ' )&D'$:;CRB &)&?"CC&)."S (":&-"*$. 5)C&-C$> D":; #$CC&%& *2/)$ - T&#%&.&-'.; 2($A'B)> * '02("C'@ 
]-&:@D'&CC&S ."&/'', T$:"&C.&: &%'', T$:"&%"C".'*', $ .$*[" /$)Q'/'.; T/"#).$-:"C'> 2($A'B)> T& &.#":;CR+ /$0#":$+  *2/)$ ?'&:&%''.  

Ç=C./&T&:&%'>È /$))('.$C C$ &?2($@A'B)>, 'C."/")2@A'B)> ]*)T"/'+"C.$:;C&S ?'&:&%'"S, -"#2A'B )$+&).&>.":;C2@ 
')):"#&-$.":;)*2@ /$?&.2 ' C$D":"CCRB C$ T&).2 T:"C'" C$ ?'&:&%'(")*'" ' +"#'D'C)*'" \$*2:;.".R K6I&-. <02("C'" +$."/'$:$ *2/)$ 
Ç=C./&T&:&%'>È T&#%&.&-'. ?2#2A'B $?'.2/'"C.&- * K6I&-)*&S ?'&:&%'', ./$#'D'&CC& -*:@($@A"S ."&/'@ ]-&:@D'', %"C".'*2, 
0&&:&%'@ T&0-&C&(CRB, ?2#". )T&)&?).-&-$.; /$0-'.'@ ]-/').'(")*&%& ' :&%'(")*&%& +RQ:"C'> 2($A'B)>, T&0-&:'. %/$+&.C& &?/$?&.$.; 
T&:2("CCRS +$."/'$: ' T/"#).$-'.; "%& - C$#:"[$A"+ -'#" T"/"# *-$:'\'D'/&-$CC&S C$2(C&S $2#'.&/'"S.. !/&%/$++$ *2/)$ &T'/$".) > C$ 
+".&#'(")*'" /$0/$?&.*' #.?.C. =.K.9$/*&-$ (9&)*&-)*' S P&)2#$/).-"CCRS 6C'-"/)'.".) ' *.?.C. ,.K. 3/&?RQ"-)*&%& (9&)*&-)*'S 
P&)2#$/).-"CCRS 6C'-"/)'.".). 5C$ #&T&:C"C$ ' $#$T.'/&-$C$ #:> 2($A'B)> T/&\':;CRB ?'&:&%'(")*'B *:$))&-. 5)C&-CR" \&/+R 
0$C>.'S - :"*D'' -?")"#R, )"+'C$/)*'" 0$C>.'> ' T/&-"/&(CR" /$?&. R C$ T/&S#"CCRS +$."/'$:. K *&CD" *2/)$ 2($A'")> )#$@. 
#'\\"/"CD'/&-$CCRS 0$("..  

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. 5)C&-CR" T&:&["C'> )'C.".'(")*&S ."&/'' ]-&:@D'' Ð  8$):"#).-"CC&).; ' '0+"C('-&).;. G).").-"CCRS &.?&/. 

P"C".'(")*'S #/"S\. O$0+C&["C'". O"T/&# 2*.'-C$> '0&:>D'>. J/'."/'' -'#$.  
 
F"+$ 2. 5.:'('> (":&-"*$ &. #/2%'B &?"0;>C Ð $ =C$.&+'>. U'0'&:&%'>. ,&D'$:;C&" T&-"#"C'". ,&D'$:;C$> )./2*.2/$ 2 /$0CRB 

(":&-"*&&?/$0CRB &?"0;>C. 
 
F"+$ 3. Y-&:@D'> /$CC'B %&+'C'# . 5?A'S T/"#&* (":&-"*$ ' Q'+T$C0". !/&') B&[#"C'" T/>+&B&[#"C'>. =/#'&T'."*'. J&CD"TD'> 

7$-#[&>. P/$D':;CR" $-)./$:&T'."*'. F"&/'> -&#>C&S &?"0;>CR. 5/2#'SC$> #">.":;C&).;. !/'('CR 2-":'("C'> &?^"+$ %&:&-C&%& +&0% $. 
!$/$C./&TR. F"&/'> #C"-CRB T$#$:;A'*&-. O$CC'" Homo. 4":&-"* 2+":RS. 4":&-"* T/>+ &B&#>A'S. O$))":"C'" (":&-"*$ T/>+&B&#>A"%& 
T& G-/$0''. ÇX&??'.RÈ ) &)./&-$ U:&/")È.  

 
F"+$ 4. Y-&:@D'> T&0#C'B %&+'C'#. P"S#":;?"/%)*'" :@#'. 8"$C#"/.$:;DR. =C$.&+'(")*'" &)&?"CC&).' C"$C#"/.$:;D"-. 

J/&+$C;&CDR. ,+"Q"C'" C"$C#"/.$:;D"- ) */&+$C;&CD$+'. !/'('CR ')("0C&-"C'> C"$C#"/.$:;D"-. 3"C')&-DR. 7"#C'*&-R" ' 
+"[:"#C'*&-R" T"/'&#R. O$))":"C'" * /&+$C;&CD"- T& G-/$0'', =-)./$:'', =+"/'*". !/'('CR ')("0C&-"C'> +"%$\$2CR G-/$0'', 
=-)./$:'', =+"/'*'. !&>-:"C'" ['-&T')', T&%/"?"C'S.  

 
F"+$ 5. 4":&-"(")*'" /$)R 4.& .$*&" /$)$. F"&/'> -&0C'*C&-"C'> (":&-"(")*'B /$). O$))":"C'" (":&-"(")*'B /$). N2#2A"" 

( ":&-"(")*'B /$).  
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F"+$ 6. J2:;.2/C$> ]-&:@D'> (":&-"(").-$ J2:;.2/C$> ]-&:@D'> -+").& ?'&:&%'(")*&S. !/'('C$ /$0C&%& ."+T$ *2:;.2/C&S 

]-&:@D'' - /$0CRB ($).>B I"+:'. 3&+$QC'" /$)."C'>. 3&+$QC'" ['-&.CR". O$)T/&)./$C"C'" '0&?/"."C'S. O&:; 'C\"*D'&CCRB 
0$?&:"-$C'S - ').&/'' (":&-"(").-$. !"/)T"*.'-R (":&-"*$, *$* ?'&:&%'(")*&%& -'#$.  

 
I0'(%& -$'L"$30'#M3S 5-"%  

1 
T/T 

8$'+"C&-$C'" ?$0&-RB ."+  
K)"%& 
($)&-  

F"&/'>  !/$*.'*$  35F  

1 5)C&-CR" T&:&["C'> )'C.".'(")*&S ."&/'' ]-&:@D''  8 8   

2 5.:'('> (":&-"*$ &. #/2%'B &?"0;>C  8 8   

3 Y-&:@D'> /$CC'B %&+'C'#  16 8 8  

4 Y-&:@D'> T&0#C'B %&+'C'#  16 8 8  

5 4":&-"(")*'" /$)R  8 8   
6 J2:;.2/C$> ]-&:@D'> (":&-"(").-$  12 8 4  
7 I$(". T& ."+"  4 2 2  

 <.&%& 68 46 22  
C&5*&#R M 3$&4&,&L/ +"0'$/ 5& M/*#/:  
,&D'$:;C&" T&-"#"C'".  
,&D'$:;C$> )./2*.2/$ 2 /$0CRB (":&-"*&&?/$0CRB &?"0;>C. 
5?A'S T/"#&* (":&-"*$ ' Q'+T$C0".  
!/&')B&[#"C'" T/>+&B&[#"C'>. =/#'&T'."*'. J&CD"TD'> 7$-#[&>.  
P/$D':;CR" $-)./$:&T'."*'.  
F"&/'> -&#>C&S &?"0;>CR.  
5/2#'SC$> #">.":;C&).;.  
!/'('CR 2-":'("C'> &?^"+$ %&:&-C&%& +&0%$. !$/$C./&TR.  
F"&/'> #C"-CRB T$#$:;A'*&-. O$CC'" Homo.  
4":&-"* 2+":RS.  
4":&-"* T/>+&B&#>A'S.  
O$))":"C'" (":&-"*$ T/>+&B&#>A"%& T& G-/$0''.  
ÇX&??'.RÈ ) &)./&-$ U:&/").  
P"S#":;?"/%)*'" :@#'. 8"$C#"/.$:;DR.  
=C$.&+'(")*'" &)&?"CC&).' C"$C#"/.$:;D"-.  
J/&+$C;&CDR.  
,+"Q"C'" C"$C#"/.$:;D"- ) */&+$C;&CD$+'.  
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!/'('CR ')("0C&-"C'> C"$C#"/.$:;D"-.  
3"C')&-DR. 7"#C'*&-R" ' +"[:"#C'*&-R" T"/'&#R.  
O$))":"C'" */&+$C;&CD"- T& G-/$0' ', =-)./$:'', =+"/'*".  
!/'('CR ')("0C&-"C'> +"%$\$2CR G-/$0'', =-)./$:'', =+"/'*'.  
!&>-:"C'" ['-&T')', T&%/"?"C'S.  
F"&/'> -&0C'*C&-"C'> (":&-"(")*'B /$).  
O$))":"C'" (":&-"(")*'B /$). N2#2A"" (":&-"(")*'B /$).  
 
73$'*"$/*" 2-6 &(/0"J)3W#6 3 5'2"4&4":  
K'QC >D*'S 7.N. 8"$C#"/.$:;DR: ').&/'> C")&).&>-Q"%&)> (":&-"(").-$. ,!?.: 8").&/ -<).&/'>, 2010.  
3[&B$C)&C 3., <#' 9. 7@)': <).&*' /&#$ (":&-"(")*&%&, 9., 1984.  
7'."/$.2/$ #:> 2('.":>:  
N2.&-)*$> 9. 7. =C./&T&:&%'> T&:$. K"* 2. 2013 
3$S+&C# 3.9., O2[;>, +'*/&?R  ' ).$:;. ,2#;?R (":&-"(")*'B )&&?A").-. =,F 9&)*-$, 2012.  
3/&?RQ"-)*'S ,.9., !/&')B&[#"C'" (":&-"(")*'B /$). =-./$:'> ' 5*"$C'>. URSS, 2013. 
3/&?RQ"-)*'S ,.9., !/&')B&[#"C'" (":&-"(")*'B /$). 7'?/&*&+. 2014.  
7$/'("- K.G. ,$# Y#"+$, 9.: <0#$.":;).-& T&:'.'( ")*&S :'."/$.2/R, 1980.  
9$/*&- =.K. Y-&:@D'> (":&-"*$. K 2 *C'%$B. JC'%$ 1. 5?"0;>CR, *&).' ' %"CR. Corpus, 2012.  
9$/*&- =.K. Y-&:@D'> (":&-"*$. K 2 *C'%$B. JC'%$ 2. 5?"0;>CR, C"S/&CR ' #2Q$. Corpus, 2011. 
O&?"/.) Y. !/&')B&[#"C'" (":&-"*$. Y-&:@D'>. =,F.  2014. 
X/')$C\&-$ G.8., !"/"-&0('*&- <.K. =C./&T&:&%'>, 4 -" '0#.: 9.: <0# --& 9&)*. 2C-.$, 8$2*$, 2005. 

 
 

E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C# $Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/& T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           )*":". G8116  
J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
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19 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
(5& ,R(&*/ ) 

:#%&,R #'-'MU33 3 (3&$'W%&-&433 
1 ($) - C"#":@,  17 C"#":;, 34($)$ 

A&6#%3$'-.%"6 +"53#M": 
!&#+&#2:;  Ç5)C&-R )":"*D'' ' ?'&."BC&:&%''È $#/")&-$C 2($A'+)>, 'C."/")2@A'+)> )":"*D'"S, ?'&."BC&:&%'"S. 5)C&-C$> D":; 

#$CC&%& *2/)$ - /$)Q'/'.; T/"#).$-:"C'> 2($A'B)> T& &.#":;CR+ /$0#":$+ Q*&:;C&%& *2/)$ ?'&:&%''.  
3$CCRS T&#+&#2:; $#/")&-$C 2($A'+')>, 'C."/")2@A'+)> ]*)T"/'+"C.$:;C&S ?'&:&%'"S, -"#2A'B )$+&).&>.":;C2@ 

')):"#&-$.":;)*2@ /$?&.2 ' C$D":"CCRB C$ T&).2T:"C'" C$ ?'&:&%'(")*'" ' $%/$/CR" \$*2:;.".R -20&-. <02("C'" +$."/'$:$ *2/)$  
T&#%&.&-'. ?2#2A'B $?'.2/'"C.&- * K6I&-)*&S ?'&:&%'', . /$#'D'&CC& -*:@($@A"S ."&/'@ ]-&:@D'', %"C".'*2, 0&&:&%'@ T&0-&C&(CRB, 
?2#". )T&)&?).-&-$.; /$0-'.'@ ]-/').'(")*&%& ' :&%'(")*&%& +RQ:"C'> 2($A'B)>, T&0-&:'. %/$+&.C& &?/$?&.$.; T&:2("CCRS +$."/'$ : ' 
T/"#).$-'.; "%& - C$#:"[$A"+ -'#" T"/"# *-$:'\'D'/&-$CC& S C$2(C&S $2#'.&/'"S.. !/&%/$++$ *2/)$ &T'/$".)> C$ +".&#'(")*'" 
/$0/$?&.*' #.?.C. =.K.9$/*&-$ (9&)*&-)*'S P&)2#$/).-"CCRS 6C'-"/)'.".) ' *.?.C. ,.K. 3/&?RQ"-)*&%& (9&)*&-)*'S P&)2#$/).-"CCR S 
6C'-"/)'.".). 5C$ #&T&:C"C$ ' $#$T.'/&-$C$ #:> 2($A'B)> T/&\':;C RB ?'&:&%'(")*'B *:$))&-.  

 
F&2'*1"%3' 5*&4*"LLR:  
F"+$ 1. 5?A'" 0$*&C&+"/C&).' C$):"#&-$C'> T/'0C$*&-.  
 
F"+$2. !/"#+". )":"*D'' ' +".&#R %"C".'*'.  
5)C&-CR" ].$TR /$0-'.'> )":"*D''. 5?A$> B$/$*."/').'*$ .'T&- C$):"#).-"CC&).' ' '0+"C('-&).'. 9".&#R )":"*D'':  

%'?/'#&:&%'(")*'S, ).$.').'(")*'S +".&# %"C"$:&%'(")*'S, D'.&:&%'(")*'S.  
 
F"+ 3. W'.&:&%'(")*'" &)C&-R C$):"#).-"CC&).'.  
J$/'&.'T, '#'&%/$++$. 9&/\&:&%'(")*'" T/'0C$*' B/&+&)&+. J:".&(CRS D'*:. =T&T.&0. ,.$#'' +'.&0$. ,.$#'' +"S&0$. 

J/&))'C%&-"/.  
 
F"+$ 4. <0+"C('-&).; &/%$C'0+&-.  
8$):"#).-"CC$> (*&+?'C$D'&CC$>, +2.$D'&CC$>) '0+"C('-&).;, C"C$):"#).-"CC$> Ð +&#'\'*$D'&CC$> '0+"C('-&).;, C&/+$ /"$*D''. 

J$(").-"CCR" ' *&:'(").-"CCR" T/'0C$*'.  
 
 
F"+$ 5. I$*&C&+"/C&).' C$):"#&-$C'> +&C&%"CCRB T/'0C$*&-. 
P"C".'( ")*'S $C$:'0 P.9"C#":> C$ %&/&B" &%&/&#C&+, 2):&-'> T/&-"#"C'>, )')."+$ &?&0C$("C'S - %"C".'(")*'B 0$T')>B. 

9&C&%'?/'#C&", #'%'?/'#C&", T&:'%'?/'#C&" ' $C$:'0'/2@A"" )*/"A'-$C'>. I$*&CR 9"C#":>: 0$*&C "#'C&&?/$0'> T"/-&%& T&*&:"C'>, 
0$*&C /$)A"T:"C'>, 0$*&C C"0$-')'+&%& *&+?'C'/&-$C'> T/'0C$*&-.  

 
F"+$ 6. 5.*:&C"C'> &. +"C#":""-)*'B 0$*&C&+"/C&)."S C$):"#&-$C'>. K0$'+&#"S).-'" %"C&-.  
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F'TR -0$'+&#"S).-'> +"[#2 $::":>+' &#C&%& %"C$: T&:C&" #&+'C'/&-$C'", C"T&:C&" #&+'C'/&-$C'", +C&[").-"CCRS $::":'0+, 
*&#&+'C' /&-$C'". 8$):"#&-$C'" %/2TT */&-' T& )')."+" =K5 2 (":&-"*$. K0$'+&#"S).-'" +"[#2 C"$::":;CR+' %"C$+': 
*&+T:"+"C.$/C&).;, ]T').$0 (#&+'C$C.CRS ' /"D"))'-CRS), T&:'+"/'>. !:"S&./&T'>.  

 
F"+$ 7. ,D"T:"C'" %"C&-. 
X/&+&)&+C$> ."&/'> C$):"#).-"CC&).'. ,D"T:"CCR"  %"CR ' %/2TTR )D"T:"C'>. Y*)T"/'+"C.R F.9&/%$C$ C$ #/&0&\':", 

#&*$0R-$@A'" )D"T:"C'" +"[#2 %"C$+'. P/2TTR )D"T:"C'>. 4$).&.$ /"*&+?'C$D''.  
 
F"+$ 8. ,D"T:"C'" ) T&:&+, %"C".'*$ T&:$.  
!/'0C$*', )D"T:"CCR" ) T&:&+. X/&+&)&+CRS +"B$C'0+ &T/"#":"C'> T&:$ 2 (": &-"*$, #/&0&\':R. F.9&/%$C$, #&*$0R-$@A'" 

)D"T:"C'" />#$ T/'0C$*&- ) T&:&+. F'TR )D"T:"C'> ) T&:&+. 8$):"#&-$C'" #$:;.&C'0+$ ' %"+&\':'' 2 (":&-"*$.  
 
F"+$ 9. P"C".'(")*$> '0+"C('-&).;: +2.$D''.  
F'TR %"C".'(")*&S '0+"C('-&).'. 92.$D'': *:$))'\'*$D'>, ($).&. $. 92.$D'&CC$> ."&/'>. Y.$TR +2.$%"C"0$. !/'/&#CR" ' 

$C./&T&%"CCR" +2.$%"CR. P"CCR" +2.$D'': 0$+"CR (./$C0'D'', ./$C)-"/)''), #":"D'', 'C)"/D''. X/&+&)&+CR" +2.$D'': -C2./' - 
('C-"/)'', #":"D'') ' +"[B/&+&)&+CR" +2.$D''. P"C&+CR" +2.$D'': T&:'T:&'#CR" ' $C" 2T:&'#CR". 

 
F"+$ 10. !&:'T:&'#'>.  
=-.&T&:'T:&'#'>, #'T:&'#R ./'T:&'#R, ."./$T:&'#R: T&:2("C'" ' T/$*.'(")*&" 0C$("C'". J&:B'D'C ' "%& #"S).-'". 

=::&T&:'T:&'#'>, $+\'%$T:&'#R, $+\'#'T:&'#R, )")*-'T&:'T:&'#R. =C"2T:&'#'>, +&C&)&+'*', C2::')&+'*', ./')&+'*', ."./$)&+'*'. 
P$T:&'#'>.  

 
 
F"+$ 11. <C?/'#'C% ' %"."/&0').  
<C?/'#'C%, 'C?/"#C$> #"T/"))'>, 'C?/"#CRS +'C'+2+. P"."/&0'), %'T&."0$ -0$'+&#"S).-'> ?:$%&T/'>.CRB #&+'C$C.CRB \$*.&/&- 

(%'T&."0$ #&+'C'/&-$C'>), %'T&."0$ )-"/B#&+'C'/&-$C'>; %'T&."0$ %"C".'(")*&%& ?$:$C)$. 
 
F"+$ 12. 9&:"*2:>/CR" &)C&-R C$):"#).-"CC&).' 38J ' %"C$.  
3&*$0$.":;).-$ %"C".'(")*&S /&:' C2*:"'C&-RB *'):&.. 5TR.R T& ./$C)\&/+$D'' 2 TC"-+&*&**&- ' ]*)T"/'+"C.R X"/Q' ' 4"S0 C$ 

?$*."/'&\$%$B. ,./&"C'" T&:'C2*:"&.'#C&S D"T'. 9&#":; 38J, T/"#:& ["CC$> 6&.)&C&+ ' J/'*&+. !/'CD'T *&#'/&-$C'> %"C".'(")*&S 
'C\&/+$D''. 5)C&-CR" )-&S).-$ %"C".'(")*&%& *&#$. O$+*$ )('.R-$C'>. ,./&"C'" %"C$. O"%2:>.&/CR" ' )./2*.2/CR" &?:$).' %"C$. Y *0&CR 
' 'C./&CR.  

 
F"+$ 13. O"T:'*$D'> ' /"T$/$D'> 38J, ./$C)*/'TD'>, ./$C):>D'>.  
!&:2*&C)"/-$.'-CRS +"B$C'0+ /"T:'*$D'' 38J. O"T:'*$D'&CC$> -':*$. U"/+"C.R /"T:'*$D''. 9"B$C'0+R /"T$/$D'': ]*)D'0'&CC$> 

' T/>+$> /"T$/$D'>. U"/+"C.R /"T$/$D''. O"T:'*$.'-C$> ' T&)./"T:'*$.'-C$> /"T$/$D'>F/$C)*/'TD'>. !/&+&.&/R T/&*$/'&. ' ]2*$ /'&.. 
O8J-T&:'+"/$0R. 9"B$C'0+R ./$C)*/'TD'' 2 T/&*$/'&.: 'C'D'$D'', ]:&C%$D'' ' ."/+'C$D''. U$*.&/R ./$C)*/'TD''. 5)&?"CC&).' 
./$C)*/'TD'' ' T&)../$C)*/'TD'&CC&S +&#'\'*$D'' 2 ]2*$/'&.. ,T:$S)'C%. F/$C):>D'>. X$/$*."/').'*$ $TT$/$.$ ' +"B$C'0+&- 
./$C):>D' ' 2 T/&*$/'&. ' ]2*$/'&.. <C'D'$D'>, ]:&C%$D'> ' ."/+'C$D'> ./$C):>D''.  
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F"+$ 14. P"C".'(")*$> 'C["C"/'> . 
9&:"*2:>/C&" *:&C'/&-$C'". 5)C&-CR" T/'"+R %"CC&S 'C["C"/''. !/'+"C"C'" %"CC& -'C["C"/CRB +".&#&-. !&:2("C'" %"C&-. 

,&0#$C'" /"*38J. K"*.&/R: )./2*.2/$  ' ./"?&-$C'> * -"*.&/C&S +&:"*2:". <)T&:;02"+R" T/' *&C)./2'/&-$C'' /"*38J \"/+"C.R: 
/")./'*.$0R, :'%$0R, &?/$.C$> ./$C)*/'T.$0$. N'?:'&."*' %"C&-: %"C&+CR" ' *38J.  

 
F"+$ 16. !&T2:>D'&CC$> %"C".'*$. 
!&T2:>D'> ) %"C".'(")*&S .&(*' 0/"C'>, %"C&\&C#. !$C+'*. '(")*$> T&T2:>D'>. P"C".'(")*$> )./2*.2/$ T&T2:>D''. I$*&C X$/#' -

K$SC?"/%$, ):"#).-'>. U$*.&/R, -:'>@A'" C$ %"C".'(")*2@ )./2*.2/2 T&T2:>D'': &.?&/: ").").-"CCRS ' ')*2)).-"CCRS, +2.$D'', T& .&*. 
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I0'(%& -$'L"$30'#M3S 5-"%  
 

1 
T/T 

8$'+"C&-$C'" ?$0&-RB ."+  
K)"%& 
($)&-  

F"&/'>  !/$*.'*$  35F  

1 
I$*&C&+"/C&).' C$):"#&-$C'> T/'0C$*&-  !/"#+". )":"*D'' ' +".&#R 
%"C".'*'..5.*:&C"C'> &. +"C#":""-)*'B 0$*&C&+"/C&)."S C$):"#&-$C'>. 
K0$'+&#"S).-'" %"C&-  

4 4   

2 ,D"T:"C'" ) T&:&+, %"C".'*$ T&:$. P"C".'(")*$> '0+"C('-&).;: +2.$D''.  4 4   

3 !&:'T:&'#'>. <C?/'#'C% ' %"."/&0').  8 4 4  

4 9&:"*2:>/CR" &)C&-R C$):"#).-"CC&).' 38J ' %"C$.  8 4 4  

5 O"T:'*$D'> ' /"T$/$D'> 38J, ./$C)*/'TD'>, ./$C):>D'>  4 4   

6 P"C".'(")*$> 'C["C"/'> . 6 4 2  

7 !&T2:>D'&CC$> %"C".'*$ 2  2  

 <.&%& 34 22 12  
 

          K&T/&)R * 0$(".2: 
9&/\&:&%'(")*&" )./&"C'" ' B'+'(")*'S )&).$- B/&+&)&+.  
P$T:&'#C&" ' #'T:&'#C&" ('):& B/&+&)&+. P&+&:&%'(CR" B/&+&)&+R. J$/'&.'T.  
3":"C'" *:".*': *:".&(CRS D'*:; &)C&-CR" T"/'&#R *:".&(C&%& D'*:$.  
5T:&#&.-&/"C'" 2 /$)."C'S.  
=T&+'*)'): )2AC&).;, .'TR, 0C$("C'" - %"C".'*" ' - )":"*D''.  
9&C&%'?/'#C&" )*/"A'-$C'". !"/-RS 0$*&C 9"C#":>.  
8"*2+2:>.'-C$> T&:'+"/'> ('0&]T').$0).  
J2+2:>.'-C$> T&:'+"/'> (T&:2]T').$0).  
J&+T:"+"C.$/C&" -0$'+&#"S).-'" %"C&- (*&]T ').$0).  
3&+'C$C.CRS ]T').$0. 
!/&).&S ' #-&SC&S /"D"))'-CRS ]T').$0.  
!:$).'#C$> C$):"#).-"CC&).;.  
W'.&T:$0+$.'(")*$> +2[)*$> )."/':;C&).; 2 /$)."C'S. <)T&:;0&-$C'" W9, - )":"*D''.  
J:$))'\'*$D'> .'T&- '0+"C('-&).'.  
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!&C>.'" +2.$D'>. 5)C&-CR" T&:&["C'> +2.$D'&CC&S ."&/'' 3" -U/'0$.  
J:$))'\'*$D'> +2.$D'S.  
92.$%"C. F'TR +2.$%"C&-. 9C&[").-"CCRS $::":'0+: )2AC&).;, T/'+"/R.  
,./2*.2/$ %"C$ 2 T/&*$/'&.. 5T"/&C.  
,./2*.2/$ %"C$ 2 ]2*$/'&..  
!/&D"))'C% O8J.  
P"CC&-'C["C"/CR" +".&#R -R#":"C'> %"C&-.  
F/$C)\&/+$D'>. F 'TR -"*.&/&-. N"0-"*.&/CR" )')."+R.  
F/$C)%"CCR" \&/+R /$)."C'S: C$T/$-:"C'> ')T&:;0&-$C'>, T/'+"/R.  
 

7'."/$.2/$ #:> &?2($@A'B)> ' T"#$%&%$: 

<C%"-K"(.&+&- ,.P. P"C".'*$ ) &)C&-$+' )":"*D'' /,.P.<C%" -K"(.&+&-. Ð,.!.N.: <0# --& 8-7, 2010. -708). 
V'+2:"- <.U. 5?A$> ' +&:"*2:>/C$> %"C".'*$ /<.U.V'+2:"-. Ð8&-&)'?'/)*, ,'?'/)*&" 2C'-"/)'.".)*&" '0# --&, 2003, 478 ). 
!2B$:;)*'S K.=. K-"#"C'" - %"C".'*2. 9.: <0 --& "J&:&),", 2007 %. 
,'C%"/ 9., N"/% !. - P"CR ' %"C&+R, .&+ 1, 2 Ð 1998 
N.P:'*, 3[. !$)."/C$* Ð 9&:"*2:>/C$ > ?'&."BC&:&%'>. <0#$.":;).-&: 9.9'/, 2002. 585 ).  
P"C".'*$ /T&# /"#. =.=. V2("C*&. - 9:J&:&), 2006. - 480 )  

 
E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$ /$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. + '*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           )*":". G8116  
J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  
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20 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
 (5& ,R(&*/)  

E&2/-. 5&24&$&,M3 M @D^ 5& (3&-&433 
2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ 

 
A&6#%3$'-.%"6 +"53#M". 
,./2*.2/$ *&C./&:;C&-'0+"/'.":;CRB +$."/'$:&- GPY T& ?'&:&%''. 5)&?"CC&).' )$+&).&>.":;C&S T&#%&.&-*' Q*&:;C'*&- * GPY. 

,T"D'\'*$D'> GPY T& ?'&:&%''. !:$C ]*0$+"C$D'&CC&S /$?&.R GPY T& ?'&:&%''. J&#'\'*$.&/ ]:"+"C.&- )&#"/[$C'> T& ?'&:&%'' #:> 
)&).$-:"C'> J<9&- GPY.  X$/$*."/').'*$ )&#"/[$C'> ($).' 1 ?$0&-&%& 2/&-C> ):&[C&).' GPY T& ?'&:&%''. X$/$*."/').'*$ )&#"/[$C'> 
T"/-&S ($).' T&-RQ"CC&%& 2/&-C> ):&[C&).'   GPY T& ?'&:&%''. X$/$*."/').'*$ )&#"/[$C'> ($).' 2 -R)&*&%& 2/&-C> ):&[C&).' GPY T& 
?'&:&%''.  

!/$-':$ &\&/+: "C'> &.-".&- ' /"Q"C'S 0$#$C'S - GPY T& ?'&:&%''.  
<C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& ?'&:&%''.  
 
F&2'*1"%3' 5*&4*"LLR:  
K-"#"C'". 5/%$C'0$D'> ' T&/>#&* T/&-"#"C'> GPY T& ?'&:&%''. X$/$*."/').'*$ ]*0$+"C$D'&CC&S /$?&.R 2018 %&#$. 
 
9&#2:; I: N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" - 4 (. 
9".&#R ?'&:&%'', )->0' ) #/2%'+' C$2*$+' N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" . 9".&#R ?'&:&%'', )->0' ) #/2%'+' C$2*$+' N'&:&%'> 

Ð C$2*$ & ['-&S T/'/&#" (4 ($).). 9".&#R ?'&:&%'', )->0' ) #/2%'+' C$2*$+' N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" . 9".&#R ?'&:&%'', )->0' ) 
#/2%'+' C$2*$+'  

!/'0C$*' ' )-&S).-$ ['-&%&. 5)C&-CR" 2/&-C' &/%$C'0$D'' ['-&S T/'/&#R !/'0C$*' ' )-&S).-$ ['-&%&. 5)C&-CR" 2/&-C' 
&/%$C'0$D'' ['-&S  

 
9&#2:; II : J:".*$ *$* ?'&:&%'(")*$> )')."+$ - 10 (. 
J:".&(C$> ."&/'>, "" &)C&-CR" T&:&["C'>. J:".&(C&" )./&"C'" &/%$C'0+&-. J:".*$ Ð "#'C'D$ )./&"C'>, ['0C"#">.":;C&).', /&).$ ' 

/$0-'.'> &/%$C'0+&-. X'+'(")*$> &/%$C'0$D'> *:".*'. 8"&/%$C'(")*'" )&"#'C"C'>. 5/%$C'(")*'" -"A").-$ *:".*': 2%:"-&#R, :'T'#R , 
?":*' ' C2*:" 'C&-R" *'):&.R. 5)&?"CC&).' )./&"C'> T/& - ' ]2*$/'&.CRB *:".&*. K0$'+&)->0; )./&"C'> ' \2C*D'S )./2*.2/ *:".&* 5?+"C 
-"A").- ' ]C"/%'' *:".*'. YC"/%".'(")*'S ' T:$).'(")*'S &?+"C. U&.&)'C."0. X"+&)'C."0  

=-.&./&\CR", %"."/&./&\CR", B"+&./&\CR" &/%$C'0+R  O"$:'0$D'> %"C".'(")*&S 'C\&/+$D'' - *:".*$B. 9$./'(CRS B$/$*."/ 
?'&)'C."0$. P"CR. P"C".'(")*'S *&# ' "%& )-&S).-$. O"$:'0$D'> %"C".'(")*&S 'C\&/+$D'' - *:".*$B. 9$./'(CRS B$/$*."/ ?'&)'C."0 $. 
P"CR. P"C".'(")*'S *&# ' "%& )-&S).-$ 5)&?"CC&).' )./&"C'> B/&+&) &+, 'B )./&"C'" ' -'#&-&" T&).&>C).-& 3":"C'" *:".&*: +"S&0 ' +'.&0. 
O$0-'.'" T&:&-RB *:".&* 2 /$)."C'S ' ['-&.CRB  K&)T/&'0-"#"C'" &/%$C'0+&-, "%& 0C$("C'". ,T&)&?R /$0+C&["C'>, )B&#).-& ' &.:'('>.  

 
9&#2:; III : 5/%$C'0+ *$* ?'&:&%'(")*$> )')."+$ - 8 (. 
K'/ 2)R. K'/2)CR" 0$?&:"-$C'>. T&:&-&%& ' ?")T&:&%& /$0+C&["C'>. O&:; +"S&0$ ' &T:&#&.-&/"C'> - &?")T"("C'' T&).&>C).-$ ('):$ 

B/&+&)&+ - T&*&:"C'>B. 5)C&-R %"C".'*'. 5)C&-CR" %"C".'(")*'" T&C>.'>, 0$*&CR ' +".&#R. I$*&C&+"/C&).' C$):"#).-"CC&).', 'B 
D'.&:&%'(" )*'" &)C&-R. I$*&CR 9"C#":>. ,&).$-:"C'" )B"+ )*/"A'-$C'>. O"Q"C'" %"C".'(")*'B 0$#$(.  
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X/&+&)&+C$> ."&/'> C$):"#).-"CC&).'. ,D"T:"CC&" C$):"#&-$C'" T/'0C$*&-, */&))'C%&-"/. P"C".'*$ T&:$. 8$):"#&-$C'" T/'0C$*&-, 
)D"T:"CCRB ) T&:&+. O"Q"C'" %"C".'(")*'B 0$#$(. P"C&.'T *$* D":&).C$> )')."+$.  

U&/+R '0+"C('-&).' &/%$C'0+&-. K'#R +2.$D'S ' 'B T/'('CR. IC$("C'" +2.$D'S - ['0C' &/%$C'0+&- ' #:> ]-&:@D''. K/"#C&" 
-:'>C'" +2.$%"C&- ' -/"#CRB T/'-R("* C$ %"C".'(")*'S $TT$/$. *:".&*. !/&\':$*.'*$ C$):"#).-"CCRB 0$?&: "-$C'S (":&-"*$ ,":"*D'>, 
+".&#R '  #&).'["C'> )":"*D''. I$*&C %&+&:&%'(")*'B />#&- 8.<.K$-':&-$. 6("C'" & D"C./$B +C&%&&?/$0'> ' T/&')B&[#"C'> *2:;.2/ CRB 
/$)."C'S ' #&+$QC'B ['-&.CRB. 9".&#R -R-"#"C'> C&-RB T&/&# ' )&/.&-. N'&."BC&:&%'>, *:".&(C$> ' %"CC$ > 'C["C"/'>, *:&C'/&-$C'". 
IC$("C'" ?'&."BC&:&%'' #:> /$0-'.'> )":"*D'', C$/&#C&%& B&0>S).-$.  

 
9&#2:; IV: ,')."+$ ' +C&%&&?/$0'" &/%$C'(")*&%& +'/$ - 8 (. 
5)C&-CR" )')."+$.'(")*'" *$."%&/''. W$/).-& N$*."/''. N$*."/'' Ð -&0?2#'.":' 0$?&:"-$C'S /$)."C'S, (" :&-"*$ ' ['-&.CRB. 

<)T&:;0&-$C'" ?$*."/'S - ?'&."BC&:&%''  
W$/).-& P/'?R. ,./&"C'", ['0C"#">.":;C&).; ' /$0+C&["C'". 7'Q$SC'*'. <B /$0C&&?/$0'", &)&?"CC&).' )./&"C'> ' 

['0C"#">.":;C&).' W$/).-& O$)."C'>. 5)&?"CC&).' )./&"C'> &/%$C&- ' .*$C"S. 5)&?"CC&).' [' 0C"#">.":;C&).' ' /$0+C&["C'>. 
9C&%&&?/$0'" /$)."C'S. !/'0C$*' &)C&-CRB &.#":&-, *:$))&- ' )"+"S).- T&*/R.&)"+"CCRB. O&:; /$)."C'S - T/'/&#" ' ['0C' (":&-"*  

W$/).-& V'-&.CR". 5)&?"CC&).' )./&"C'> ' ['0C"#">.":;C&).' .*$C"S, &/%$C&- ' )')."+ &/%$C&-. K0$'+& )->0; )')."+ &/%$C'0+$. 
!&-"#"C'" ['-&.CRB. 9C&%&&?/$0'" ['-&.CRB ' 'B 0C$("C'" W$/).-& V'-&.CR". 5)&?"CC&).' )./&"C'> ' ['0C"#">.":;C&).' .*$C"S, 
&/%$C&- ' )')."+ &/%$C&-. K0$'+&)->0; )')."+ &/%$C'0+$. !&-"#"C'" ['-&.CRB. 9C&%&&?/$0'" ['-&.CRB ' 'B 0C$("C '".  

9&#2:; V: 5/%$C'0+ (":&-"*$ ' "%& 0#&/&-;" - 8 (. 
5?0&/ .*$C"S, &/%$C&- ' )')."+ &/%$C&- (":&-"*$. KC2./"CC>> )/"#$ &/%$C'0+$ (":&-"*$. 
5?+"C -"A").- ' T/"-/$A"C'" ]C"/%''.. F"/+&/"%2:>D'>. K'.$+'CR 8"/-C$> ' ]C#&*/'CC$> )')."+R. <++2C'.".. 5)&?"CC&).'  

$C$:'0$.&/&-. K83.  
7'(C$> ' &?A").-"CC$> %'%'"C$. I#&/&-RS &?/$0 ['0C' . 
 
9&#2:; VI : 8$#&/%$C'0+"CCR" )')."+R. Y-&:@D'> &/%$C'(")*&%& +'/$ - 10 (.. 
Y-&:@D'> &/%$C'(")*&%& +'/$ K'#, "%& */'."/'' ' T&T2:>D'' Ð )./2*.2/CR" "#'C'DR -'#$ ' ]:"+"C.$/CR" "#'C'DR  ]-&:@D''. K'#, 

"%& */'."/'' ' T&T2:>D'' Ð )./2*.2/CR" "#'C'DR -'#$ ' ]:"+"C.$/CR" "#'C'DR ]-&:@D''. 6("C'" 4$/:;0$ 3$/-'C$ ' "%& /$0-'.'". 
,'C.".'(")*$> ."&/'> ]-&:@D''. Y-&:@D'> (":&-"*$. O"02:;.$.R ]-&:@D''. !/')T&)&?:"CC&).; &/%$C'0+&- ' "" &.C&)'.":;C &).;. 
5)C&-CR" C$T/$-:"C'> ]-&:@D''.  

K"/)'' & T/&')B&[#"C'' ['0C'. O$0-'.'" ['0C' C$ I"+:".  
 
9&#2:; VII : Y*&)')."+R ' T/')2A'" '+ 0$*&C&+"/C&).' - 10 (. 
,/"#R ['0C'. Y*&:&%'(")*'" \$*.&/R )/"#R. Y*&)')."+R ' 'B *&+T&C"C.R. O$0C&&?/$0'" ]*&)')."+. ,$+&/$0-'.'" ' )+"C$ 

]*&)')."+. =%/&]*&)')."+R. J/2%&-&/&. -"A").- ' T/"-/$A"C'> ]C"/%'' - ]*&)')."+$B. O&:; T/&#2D"C.&-, *&C)2+"C.&- ' /"#2D"C.&- . 
!'A"-R" D"T' ' )".'. N'&)\"/$ Ð %:&?$:;C$> ]*&)')."+$ 6("C'" K.<.K"/C$#)*&%& & ?'&)\"/". ,&B/$C"C'" ?'&:&%'( ")*&%& /$0C&&?/$0'> 
T:$C".R. 

 
9&#2:; <.&%&-&" .").'/&-$C'". O$?&.$ C$# &Q'?*$+' - 6 (. 
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21 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
(5& ,R(&*/ ) 

E&2/-. 5&24&$&,M3 M @D^ 5& W3L33 
20"# , %'2'-J,  34 %'2'-., 68  "#"  

 
A&6#%3$'-.%"6 +"53#M": 
,./2*.2/$ *&C./&:;C& -'0+"/'.":;CRB +$."/'$:&- GPY T& B'+''. 5)&?"CC&).' )$+&).&>.":;C&S T&#%&.&-*' Q*&:;C'*&- * GPY. 

,T"D'\'*$D'> GPY T& B'+''. !:$C ]*0$+"C$D'&CC&S /$?&.R GPY T& B'+''. J&#'\'*$.&/ ]:"+"C.&- )&#"/[$C'> T& B'+'' #:> )&).$-:"C'> 
J<9&- GPY. X$/$*."/').'*$ )&#"/[$C'> ($).' 1 ?$0&-&%& 2/&-C> ):&[C&).' GPY T& B'+''. X$/$*."/').'*$ )&#"/[$C'> T"/-&S ($).' 
T&-RQ"CC&%& 2/&-C> ):&[C&).'   GPY T& B'+''. X$/$*."/').'*$ )&#"/[$C'> ($) .' 2 -R)&*&%& 2/&-C> ):&[C&).' GPY T& B'+''.  

!/$-':$ &\&/+:"C'> &.-".&- ' /"Q"C'S 0$#$C'S - GPY T& B'+''. <C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& B'+''.  
 
,&#"/[$C'" *2/)$:  
Ç9&#2:; T&#%&.&-*' * GPY T& B'+''È 
F"+$ 1: F"&/".'(")*'" &)C&-R B'+''.  
,&-/"+"CCR" T/"#).$-:"C'> & )./&"C'' $.&+$. ,./&"C'" ]:"*./&CCRB &?&:&("* $.&+&- ]:"+"C.&- T"/-RB (".R/"B T"/'&#&-: s -, p-, d-

]:"+"C.R. Y:"*./&CC$> *&C\'%2/$D'> $.&+$. 5)C&-C&" ' -&0?2[#"CC&" )&).&>C'" $.&+&-. 
!"/'&#'(")*'S 0$*&C ' T"/'&#'(")*$> )')."+$ 3. <. 9"C#":""-$. I$*&C&+"/C&).' '0+"C"C'> )-&S).- ]:"+"C.&- ' 'B )&"#'C"C'S T& 

T"/'&#$+ ' %/2TT$+. 5?A$> B$/$*."/').'*$ +".$::&- I -III = %/2TT - )->0' ) 'B T&:&["C'"+ - T"/'&#'(")*&S )')."+" ' &)&?"CC&).' 
)./&"C'> 'B $.&+&-. X$/$*."/').'*$ T"/"B&#CRB ]:"+"C. &- Ð +"#', D'C*$, B/&+$, [":"0$ T& 'B T&:&["C'@ - T"/'&#'(")*&S )')."+" 
3.<.9"C#":""-$ ' &)&?"CC&).>+ )./&"C'> 'B $.&+&-. 5?A$> B$/$*."/').'*$ C"+".$::&- IV -VII = %/2TT - )->0' ) 'B T&:&["C'"+ - 
T"/'&#'(")*&S )')."+" 3.<. 9"C#":""-$ ' &)&?"CC&).>+' )./&"C' > 'B $.&+&-. 

,&).$- ' )./&"C'" +&:"*2:. X'+'(")*$> )->0; ' )./&"C'" -"A").-$. J&-$:"C.C$> B'+'(")*$> )->0;, "" /$0C&-'#C&).', +"B$C'0+R 
&?/$0&-$C'>. X$/$*."/').'*' )->0' (T&:>/C&).; ' ]C"/%'> )->0'). <&CC$> )->0;. ,/$-C"C'" T&C>.'S Ç-$:"C.C&).;È ' Ç)."T"C;  &*'):"C'>È. 
9".$::'(")*$> )->0;. K&#&/&#C$> )->0;. Y:"*./&&./'D$.":;C&).;. ,."T"C; &*'):"C'> ' -$:"C.C&).; ]:"+"C.&-. K"A").-$ +&:"*2:>/C &%& ' 
C"+&:"*2:>/C&%& )./&"C'>. F'T */').$::'(")*&S /"Q".*'. I$-')'+&).; )-&S).- -"A").-$ &. 'B )&).$-$ ' )./&"C'>.  

G#'C).-& T/'/&#R B'+'(")*'B )->0"S. !&:>/'0$D'> B'+'(")*'B )->0"S.  
X'+'(")*$> /"$*D'>. J:$))'\'*$D'> B'+'(")*'B /"$*D'S - C"&/%$C'(")*&S ' &/%$C'(")*&S B'+''. !&C>.'" & B'+'(")*&S /"$*D''; "" 

&.:'('" &. >#"/C&S /"$*D''. O"$*D'', '#2A'" ?"0 '0+"C"C'> *$("). -"CC&%& )&).$-$ -"A").-: $::&./&T'0$D'>, '0&+"/'0$D'> ' 
T&:'+"/'0$D'>. O"$*D'', '#2A'" ) '0+"C"C'"+ )&).$-$ -"A").-: T& ('):2 ' )&).$-2 /"$%'/2@A'B ' &?/$02@A'B)> -"A").- (/$0:&["C' >, 
)&"#'C"C'>, 0$+"A"C'>, &?+"C$); T& '0+"C"C'@ )."T"C"S &*'):"C'> ]:"+"C.& - (&*'):'.":;C& --&)).$C&-'.":;CR" /"$*D'' ' 
C"&*'):'.":;C& --&)).$C&-'.":;CR" /"$*D''); T& ."T:&-&+2 ]\\"*.2 (]*0& - ' ]C#&."/+'(")*'"); T& \$0" (%&+& - ' %"."/&%"CCR"); T& 
C$T/$-:"C'@ (&?/$.'+R" ' C"&?/$.'+R"); T& ')T&:;0&-$C'@ *$.$:'0$.&/$ (*$.$:'.'(")*'" '  C"*$.$:'.'(")*'"); T& +"B$C'0+2 
(/$#'*$:;CR" ' '&CCR"); T& -'#2 ]C"/%'', 'C'D''/2@A"S /"$*D'@ (\&.&B'+'(")*'", /$#'$D'&CCR", ]:"*./&B'+'(")*'", 
."/+&B'+'(")*'"). 5)&?"CC&).' *:$))'\'*$D'' /"$*D'S - &/%$C'(")*&S B'+''.  

K"/&>.C&).; T/&."*$C'> B'+'(")*'B /"$ *D'S. ,*&/&).; /"$*D'', "" 0$-')'+&).; &. /$0:'(CRB \$*.&/&-. 5?/$.'+R" ' C"&?/$.'+R" 
/"$*D''. X'+'(")*&" /$-C&-")'". ,+"A"C'" B'+'(")*&%& /$-C&-")'> T&# #"S).-'"+ /$0:'(CRB \$*.&/&-. 3'C$+'(C&).; B'+'(")*&%& 
/$-C&-")'>. !/'CD'T 7"_$.":;". J&C).$C.$ /$-C&- ")'>.  
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,."T"C; ]:"*./&:'.'(")*&S #'))&D'$D'', "" 0$-')'+&).; &. T/'/&#R ]:"*./&:'.$ ' "%& *&CD"C./$D''. J&C).$C.$ #'))&D'$D''. 
,.2T"C($.$> #'))&D'$D'> ]:"*./&:'.&-. O"$*D'', T/&."*$@A'" - /$).-&/$B ]:"*./&:'.&-. !/&'0-"#"C'" /$).-&/'+&).'. O"$*D'' '&CC&%& 
&?+"C$.  

,/"#$ -&#CRB /$).-&/&-. P'#/&:'0 &/%$C'(")*'B )&"#'C"C'S (%$:&%"C$:*$C&-, ):&[CRB ]\'/&-, 2%:"-&#&-, ?":*&-, =FU) ' "%& 
0C$("C'". P'#/&:'0 C"&/%$C'(")*'B -"A").-. P'#/&:'0 )&:"S Ñ  ./' ):2($>. ,.2T"C($.RS %'#/&:'0. 8"&?/$.'+RS %'#/&:'0. !/$*.'(")*& " 
T/'+"C"C'" %'#/&:'0$.  

5*'):'.":;C& --&)).$C&-'.":;CR" /"$*D''. J&//&0'> +".$::&- ' )T&)&?R 0$A'.R &. C"". 5*'):'.":;C& --&)).$C&-'.":;CR" /"$*D'' 
)&"#'C"C'S +$/%$CD$, B/&+$, T"/&*)'#$ -&#&/&#$, $0&.C&S ' )"/C&S *'):&.. O"$*D'' #')T/&T&/D'&C'/&-$C'> ' *&CT/ &T&/D'&C'/&-$C'>. 
5*'):'.":;C& --&)).$C&-'.":;CR" /"$*D'' ) 2($).'"+ &/%$C'(")*'B -"A").-. ,/$-C"C'" &*'):'.":;C& --&)).$C&-'.":;C&S $*.'-C&).' 
/$0:'(CRB -"A").-. 9".&# T&:2/"$*D'S ' +".&# ]:"*./&CC&%& ?$:$C)$. K:'>C'" )/"#R C$ T/&."*$C'" &*'):'.":;C& --&)).$ C&-'.":;CRB 
/"$*D'S.  

Y:"*./&:'0 /$)T:$-&- ' /$).-&/&- ()&:"S, A":&("S, *'):&.).  
O$)(".R T& 2/$-C"C'>+ B'+'(")*'B /"$*D'S. O$)(`.R ) ')T&:;0&-$C'"+ T&C>.'> Ç+$))&-$> #&:> -"A").-$ - /$).-&/"È. O$)(`.R 

&?^`+CRB &.C&Q"C'S %$0&- T/' B'+'(")*'B /"$*D'>B. O$)(` .R T& ."/+&B'+'(")*'+ 2/$-C"C'>+. O$)(`.R +$))R -"A").-$ ':' &?^"+$ %$0&- 
T& '0-").C&+2 *&:'(").-2 -"A").-$, +$))" ':' &?^`+2 &#C&%& '0 2($).-2@A'B - /"$*D'' -"A").-.  

<C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& B'+''.  
 
 
F"+$ 2: 8"&/%$C'(")*$> B'+'>.  
J:$))'\ '*$D'> C"&/%$C'(")*'B -"A").-. J:$))'\'*$D'> C"&/%$C'(")*'B -"A").- T& )&).$-2 ' )-&S).-$+. F/'-'$:;C$> ' 

+"[#2C$/&#C$> C&+"C*:$.2/$. X$/$*."/CR" B'+'(")*'" )-&S).-$ T/&).RB -"A").-.  
X$/$*."/CR" B'+'(")*'" )-&S).-$ T/&).RB -"A").- - +".$::&-: A":&(CRB, A" :&(C&0"+":;CRB, $:@+'C'>, T"/"B&#CRB +".$::&- - 

+"#', D'C*$, B/&+$, [":"0$.  
X$/$*."/').'*$ B'+'(")*'B )-&S).- T/&).RB -"A").- Ð C"+".$::&-: -&#&/&#$, %$:&%"C&-, *'):&/&#$, $0&.$, \&)\&/$, 2%:"/&#$, 

*/"+C'>. K&#&/&#CR" )&"#'C"C'> C"+".$::&-. !&:2("C'" 'B ) 'C."0&+ ' *&)-"CC&, )./&"C'" +&:"*2: ].'B )&"#'C"C'S. U'0'(")*'" 
)-&S).-$. 5.C&Q"C'" * -&#". <0+"C"C'" *'):&.C& -&)C&-CRB )-&S).- - T"/'&#$B ' %/2TT$B. 

X$/$*."/CR" B'+'(")*'" )-&S).-$ &*)'#&-, &)C&-$C'S, *'):&. ' )&:"S.  
X$/$*."/CR" B'+'(")*'" )-&S).-$ &*)' #&-: &)C&-CRB, $+\&."/CRB, *'):&.CRB.  
X$/$*."/CR" B'+'(")*'" )-&S).-$ &)C&-$C'S ' $+\&."/CRB %'#/&*)'#&-.  
X$/$*."/CR" B'+'(")*'" )-&S).-$ *'):&.. <0+"C"C'" *'):&.CRB )-&S).- -R)Q'B &*)'#&- ' %'#/&*)'#&- C"+".$::&- - T"/'&#$B ' 

%/2TT$B. I$-')'+&).; )-&S). - *'):&. &. )."T"C' &*'):"C'> C"+".$::$.  
X$/$*."/CR" B'+'(")*'" )-&S).-$ )&:"S: )/"#C'B, *'):RB, &)C&-CRB, *&+T:"*)CRB (C$ T/'+"/" )&"#'C"C'S $:@+'C'> ' D'C*$).  
X'+'(")*'" /"$*D'' - /$).-&/$B. J$(").-"CCR" /"$*D'' C$ C"&/%$C'(")*'" -"A").-$ ' '&CR.  
9".&#R T&:2("C'> -"A").-. 9".&#R /$0#":"C'> )+")"S ' &(').*' -"A").-. !&C>.'" & +".$::2/%'': &?A'" )T&)&?R T&:2("C'> 

+".$::&-. 5?A'" C$2(CR" T/'CD'TR B'+'(")*&%& T/&'0-&#).-$ (C$ T/'+"/" T/&+RQ:"CC&%& T&:2("C'> $++'$*$, )"/C&S *'):&.R, 
+".$C&:$). X'+'(")*&" 0$%/> 0C"C'" &*/2[$@A"S )/"#R ' "%& T&):"#).-'>.  

K0$'+&)->0; /$0:'(CRB *:$))&- C"&/%$C'(")*'B )&"#'C"C'S.  
<C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& B'+''.  
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F"+$ 3: 5/%$C'(")*$> B'+'>.  
J:$))'\'*$D'> &/%$C'(")*'B )&"#'C"C'S. 9"[#2C$/&#C$> ' ./'-'$:;C$> C&+"C*:$.2 /$. F"&/'> )./&"C'> &/%$C'(")*'B )&"#'C"C'S: 

%&+&:&%'> ' '0&+"/'> ()./2*.2/C$> ' T/&)./$C).-"CC$>). K0$'+C&" -:'>C'" $.&+&- - +&:"*2:$B. F'TR )->0"S - +&:"*2:$B &/%$C'(") *'B 
-"A").-. P'?/'#'0$D'> $.&+CRB &/?'.$:"S 2%:"/&#$. O$#'*$:. U2C*D'&C$:;C$> %/2TT$.  

X$/$*."/CR" B'+'(")*'" )-&S).-$ 2%:"-&#&/&#&-. X$/$*."/CR" B'+'(")*'" )-&S).-$ 2%:"-&#&/&#&-: $:*$C&-, D'*:&$:*$C&-, $:*"C&-,  
$:*$#'"C&-, $:*'C&-, $/"C&- (C$ T/'+"/" ?"C0&:$ ' .&:2&:$). <&CCRS (T/$-':& K.K. 9$/*&-C'*&-$) ' /$#'*$:;CRS +"B$C'0+ /"$*D'S  - 
&/%$C'(")*&S B'+''.  

,-&S).-$ ' )T&)&?R T&:2("C'> %$:&%"C&T/&'0-&#CRB 2%:"-&#&/&#&-. !/$-':& I$SD"-$. 
X$/$*."/CR" B'+'(")*'" )-&S).-$ *'):&/&#)&#"/[$A'B &/%$C'(")*'B )&"#'C"C'S. X$/$*."/CR" B'+'(")*'" )-&S).-$ T/"#":;CRB 

&#C&$.&+CRB ' +C&%&$.&+CRB )T'/.&-, \"C&:$. X$/$*."/CR" B'+'(")*'" )-&S).-$ $:;#"%'#&-, T/"#":;CRB *$/?&C&-RB *'):&., ):&[CRB 
]\'/&-. N'&:&%'(")*' -$[CR" -"A").-$: ?":*', ['/R, 2%:"-&#R.  

X$/$*."/CR" B'+'(")*'" )-&S).-$ $0&.&)&#"/[$A'B &/%$C'(")*'B )&"#'C"C'S. X$/$*."/CR" B'+'(")*'" )-&S).-$ $0&.&)&#"/[$A'B 
&/%$C'(")*'B )&"#'C"C'S: $+'C&- ' $+'C&*'):&.. N":*'.  

,T&)&?R T&:2("C'> ' '#"C.'\'*$D'' &/%$C'(")*'B -"A").-. 5)C&-CR" )T&)&?R T&:2("C'> 2%:"-&#&/&#&- (- :$?&/$.&/''). 5)C&-CR" 
)T&)&?R T&:2("C'> *'):&/&#&)&#"/[$A'B )&"#'C"C'S (- :$?&/$.&/'' ). 

K0$'+&)->0; &/%$C'(")*'B )&"#'C"C'S.  
<C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& B'+''.  
 
F"+$ 4: J&:'(").-"CCR" )&&.C&Q"C'> - B'+''.  
O$)(".CR" 0$#$(' -R)&*&%& 2/&-C> ):&[C&).':  

¥! /$)(". +$))R, &?^"+$, *&:'(").-$ -"A").-$;  
¥! /$)(`.R +$))R (&?^`+$, *&:'(").-$  -"A").-$) T/&#2*.&- /"$*D'', "):' &#C& '0 -"A").- #$C& - '0?R.*" ('+"". T/'+")'), "):' &#C& '0 

-"A").- #$C& - -'#" /$).-&/$ ) &T/"#":`CC&S +$))&-&S #&:"S /$).-&/"CC&%& -"A").-$;  
¥! /$)(`.R +$))&-&S ':' &?^`+C&S #&:' -RB&#$ T/&#2*.$ /"$*D'' &. ."&/".'(")*' -& 0+&[C&%&; 
¥! /$)(`.R +$))&-&S #&:' (+$))R) B'+'(")*&%& )&"#'C"C'> - )+")'.  
¥! 8$B&[#"C'" +&:"*2:>/C&S \&/+2:R -"A").-$. 6).$C&-:"C'" +&:"*2:>/C&S ' )./2*.2/C&S \&/+2:R -"A").-$. K'#R /$)(".CRB 

0$#$( C$ -R-&# \&/+2:R -"A").-$:  
¥! T& +$))&-R+ #&:>+ ' +$))$+ B'+'(")* 'B ]:"+"C.&-;  
¥! T& &.C&)'.":;C&S T:&.C&).' #:> %$0&-; 
¥! T& +$))" &T/"#":"CC&%& &?^"+$ (T:&.C&).') %$0&-; 
¥! T& +$))&-&S #&:" B'+'(")*&%& ]:"+"C.$ '0-").C&%& ' C"'0-").C&%& *:$))$ &/%$C'(")*'B -"A").-;  
¥! T& 2/$-C"C'@ B'+'(")*&S /"$*D'';  
¥! T& T/&#2*.$+ )%&/$C'> -"A").-;  
¥! T& +$))&-R+ #&:>+ B'+'(")*'B ]:"+"C.&-, &.C&)'.":;C&S T:&.C&).' %$0$ ' 2/$-C"C'@ B'+'(")*&S /"$*D'';  
¥! T& 2/$-C"C'@ B'+'(")*&S /"$*D'' C$ 0$*&C )&B/$C"C'> +$))R;  
¥! T& 2/$-C"C'>+ B'+'(")*'B /"$*D'S T/' '0?R.*" &#C&%& '0 /"$%"C.&-.  
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<C#'-'#2$:;C&" /"Q"C'" #"+& -$/'$C.$ GPY T& B'+''.  
I0'(%& -$'L"$30'#M3S 5-"%  

 

1 
T/T 8$0-$C'" /$0#":$, ."+R  

J&:'(").-& ($)&-  
U&/+R *&C./&:>  

K)"%& F"&/'>  !/$*.'*$  

1 K-"#"C'"  4 1 3 ,$+&*&C./&:;, -0$'+&T/&-"/*$ - T$/$B, )-"/*$ ) 
&?/$0D$+', /"Q"C'" #"+&-$/'$C.$ GPY  

2 
F"+$ 1. F"&/".'(")*'" 
&)C&-R B'+''  

18 8 10 ,$+&*&C./&:;, )-"/*$ ) &?/$0D$+', /"Q"C'" 
#"+&-$/'$C.$ GPY 

3 
F"+$ 2. 8"&/%$C'(")*$> 
B'+'>  17 5 12 ,$+&*&C./&:;, )-"/*$ ) &?/$0D$+', /"Q"C'" 

#"+&-$/'$C.$ GPY 

4 F"+$ 3. 5/%$C'(")*$> B'+'>  17 5 16 ,$+&*&C./&:;, )-"/*$ ) &?/$0D$+', /"Q"C'" 
#"+&-$/'$C.$ GPY 

5 F"+$ 4.J&:'(").-"CCR" 
)&&.C&Q"C'> - B'+''  

10 2 8 ,$+&*&C./&:;, )-"/*$ ) &?/$0D$+', /"Q"C'" 
#"+&-$/'$C.$ GPY 

 =<:D::  68 24 44  
 
 
C&5*&#R M +"0'$/: F"&/".'(")*'" &)C&-R B'+'' . 8"&/%$C'(")*$> B'+'> . 5/%$C'(")*$> B'+'> .J&:'(").-"CCR" )&&.C&Q"C'> - 

B'+'' . 
73$'*"$/*" &(/0"J)'4&#6 3 5'2"4&4"  
 
,:")$/"- K.<. X'+'>: 5)C&-R B'+'' ['-&%&. 6("?C'* #:> -20&-. ,!?.: X'+'0#$., 2009  
V':'C 3.9. X'+'>: 2("?C'* #:> 9 *:$))$, - 2 -B (. N<859. 7$?&/$.&/'> 0C$C'S, 2012. 
K&/&C$"- <.P. X'+'( ")*'S $C$:'0 &?^"*.&- &*/2[$@A"S )/"#R // 6("?C. !&)&?'". ,!?: <0# --& PN856 ,!?P3FZ, 2015.  
P$/Q'C =.!.  5?A$> ' C"&/%$C'(")*$> B'+'> - )B"+$B, /')2C*$B, .$?:'D$B, B'+'(")*'B /"$*D'>B. 2013.  
7')'DRC =.I., I"S\+$C =.=. 5("C; C").$C#$/.CR" 0$#$(' T& B'+''. 9W 895, 2016.  
,:")$/"- K.<. X'+'>: 5)C&-R B'+'' ['-&%&. 6("?C'* #:> -20&-. ,!?.: X'+'0#$., 2009.  
F/".;>*&- Z.3. 8"&/%$C'(")*$> B'+'>. K 3 -B .. 9.: =*$#"+'>, 2012.   
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E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 
 6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)." CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', *$/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  

O"%')./$.&/ #$CCRB PASCO SPARK LXi, $/.. PS-3600-INT 
W'\/ &-&S #$.('* ."/+&T$/CRS ( -200 - +1000) PASCO, $/.. PS-2134 
N")T/&-&#C&S D'\/&-&S #$.('* #$-:"C'> PASCO, $/.. PS -3203 
N")T/&-&#C&S D'\/&-&S #$.('* *&:&/'+".//.2/?'#'+"./ PASCO, $/.. PS -3215 
Y:"*./&# &*'):'.":;C& --&)).$C&-'.":;CRS PASCO, $/.. PS -3515 
,T"*./& +"./ ?")T/&-&#C&S PASCO, $/.. PS-2600 
=TT$/$. #:> T/&-"#"C'> B'+'(")*'B /"$*D'S, $/.. 696  
!/'?&/ #:> '::@)./$D'' 0$-')'+&).' )*&/&).' B'+'(")*'B /"$*D'S &. 2):&-'S, $/.. 772  
Y:"*./&# '&C -)":"*.'-CRS PASCO (=++&C'S)  
Y:"*./&# '&C -)":"*.'-CRS PASCO (J$:;D'S)  
8$?&/ 125 3:> T/&-"#"C'> ."/+'(")*'B /$?&., $/.. 271  
J&::"*D'> "K&:&*C$" #"+&C)./$D'&CC$>, $/.. 4211 
J&::"*D'> "8"\.; ' T/&#2*.R "" T"/"/$?&.*'" #"+&C)./$D'&CC$> $/.. 5799  
J&::"*D'> "_*$:$ .-"/#&).'", $/.. 3354  
!/'?&/ #:> T&:2("C'> %$0&- !!, $/..720  

!"/'&# '(")*$> )')."+$ 9"C#":""-$  
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4.20.;89:!8> A;:D;8EE8 ÇE:KI7> A:KD:<:CG= G @D^  A: 9=:7:D==È  ?8 2020 -21 D:K K7> D;IAAB 11 -1-9=:  
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20 L&2/-. 5*&V&*3'%$"U3&%%&4& L&2/-6  
 (5& ,R(&*/ ) 

E&2/-. 5&24&$&,M3 M @D^ 5& (3&-&433 
2 ($)$ - C"#":@, 34 C"#":;, 68 ($)$ 

 
A&6#%3$'-.%"6 +"53#M". 
,./2*.2/$ *&C./&:;C& -'0+"/'.":;CRB +$."/'$:&- GPY T& ?'&:&%''. 5)&?"CC&).' )$+&).&>.":;C&S T&#%&.&-*' Q*&:;C'*&- * GPY. 

,T"D'\'*$D'> GPY T& ?'&:&%''. !:$C ]*0$+"C$D'&CC&S /$?&.R GPY T& ?'&:&%''. J&#'\'*$.&/ ]:"+"C.&- )&#"/[$C'> T& ?' &:&%'' #:> 
)&).$-:"C'> J<9&- GPY. X$/$*."/').'*$ )&#"/[$C'> ($).' 1 ?$0&-&%& 2/&-C> ):&[C&).' GPY T& ?'&:&%''. X$/$*."/').'*$ )&#"/[$C'>  
T"/-&S ($).' T&-RQ"CC&%& 2/&-C> ):&[C&).'   GPY T& ?'&:&%''. X$/$*."/').'*$ )&#"/[$C'> ($).' 2 -R)&*&%& 2/&-C> ):&[C&). ' GPY T& 
?'&:&%''.  

!/$-':$ &\&/+:"C'> &.-".&- ' /"Q"C'S 0$#$C'S - GPY T& ?'&:&%''.  
<C#'-'#2$:;C&" /"Q"C'" #"+&-$/'$C.$ GPY T& ?'&:&%''.  
 
F&2'*1"%3' 5*&4*"LLR:  
K-"#"C'". 5/%$C'0$D'> ' T&/>#&* T/&-"#"C'> GPY T& ?'&:&%''. X$/$*."/').'*$ ]*0$+"C$D'&CC&S /$?&.R  2018 %&#$. 
 
9&#2:; I: N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" - 4 (. 
9".&#R ?'&:&%'', )->0' ) #/2%'+' C$2*$+' N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" . 9".&#R ?'&:&%'', )->0' ) #/2%'+' C$2*$+' N'&:&%'> 

Ð C$2*$ & ['-&S T/'/&#" (4 ($).). 9".&#R ?'&:&%'', )->0' ) #/2%'+' C $2*$+' N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" . 9".&#R ?'&:&%'', )->0' ) 
#/2%'+' C$2*$+'  

!/'0C$*' ' )-&S).-$ ['-&%&. 5)C&-CR" 2/&-C' &/%$C'0$D'' ['-&S T/'/&#R !/'0C$*' ' )-&S).-$ ['-&%&. 5)C&-CR" 2/&-C' 
&/%$C'0$D'' ['-&S  

 
9&#2:; II : J:".*$ *$* ?'&:&%'(")*$> )')." +$ - 10 (. 
J:".&(C$> ."&/'>, "" &)C&-CR" T&:&["C'>. J:".&(C&" )./&"C'" &/%$C'0+&-. J:".*$ Ð "#'C'D$ )./&"C'>, ['0C"#">.":;C&).', /&).$ ' 

/$0-'.'> &/%$C'0+&-. X'+'(")*$> &/%$C'0$D'> *:".*'. 8"&/%$C'(")*'" )&"#'C"C'>. 5/%$C'(")*'" -"A").-$ *:".*': 2%:"-&#R, :'T'#R, 
?":*' ' C2*:"'C&-R" *'):&.R. 5)&?"CC&).' )./&"C'> T/& - ' ]2*$/'&.CRB *:".&*. K0$'+&)->0; )./&"C'> ' \2C*D'S )./2*.2/ *:".&* 5?+"C 
-"A").- ' ]C"/%'' *:".*'. YC"/%".'(")*'S ' T:$).'(")*'S &?+"C. U&.&)'C."0. X"+&)'C."0  

=-.&./&\CR", %"."/&./&\CR", B"+&./&\CR" &/%$C'0+R O"$:'0$D'> %"C".'(")*&S 'C\&/+$D'' - *:".*$B. 9$./'(CRS B$/$*."/ 
?'&)'C."0$. P"CR. P"C".'(")*'S *&# ' "%& )-&S).-$. O"$:'0$D'> %"C".'(")*&S 'C\&/+$D'' - *:".*$B. 9$./'(CRS B$/$*."/ ?'&)'C."0 $. 
P"CR. P"C".'(")*'S *&# ' "%& )-&S).-$ 5)& ?"CC&).' )./&"C'> B/&+&)&+, 'B )./&"C'" ' -'#&-&" T&).&>C).-& 3":"C'" *:".&*: +"S&0 ' +'.&0. 
O$0-'.'" T&:&-RB *:".&* 2 /$)."C'S ' ['-&.CRB  K&)T/&'0-"#"C'" &/%$C'0+&-, "%& 0C$("C'". ,T&)&?R /$0+C&["C'>, )B&#).-& ' &.:'('>.  

 
9&#2:; III : 5/%$C'0+ *$* ?'&:&%'(")*$> )')."+$ - 8 (. 
K'/2)R. K'/2)CR" 0$?&:"-$C'>. T&:&-&%& ' ?")T&:&%& /$0+C&["C'>. O&:; +"S&0$ ' &T:&#&.-&/"C'> - &?")T"("C'' T&).&>C).-$ ('):$ 

B/&+&)&+ - T&*&:"C'>B. 5)C&-R %"C".'*'. 5)C&-CR" %"C".'(")*'" T&C>.'>, 0$*&CR ' +".&#R. I$*&C&+"/C&).' C$):"#) .-"CC&).', 'B 
D'.&:&%'(")*'" &)C&-R. I$*&CR 9"C#":>. ,&).$-:"C'" )B"+ )*/"A'-$C'>. O"Q"C'" %"C".'(")*'B 0$#$(.  
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X/&+&)&+C$> ."&/'> C$):"#).-"CC&).'. ,D"T:"CC&" C$):"#&-$C'" T/'0C$*&-, */&))'C%&-"/. P"C".'*$ T&:$. 8$):"#&-$C'" T/'0C$*&-, 
)D"T:"CCRB ) T&:&+. O"Q"C'" %"C".'(")*'B 0$#$(. P"C&.'T *$* D":&).C$> )')."+$.  

U&/+R '0+"C('-&).' &/%$C'0+&-. K'#R +2.$D'S ' 'B T/'('CR. IC$("C'" +2.$D'S - ['0C' &/%$C'0+&- ' #:> ]-&:@D''. K/"#C&" 
-:'>C'" +2.$%"C&- ' -/"#CRB T/'-R("* C$ %"C".'(")*'S $TT$/$. *:".&*. !/&\':$*. '*$ C$):"#).-"CCRB 0$?&:"-$C'S (":&-"*$ ,":"*D'>, 
+".&#R '  #&).'["C'> )":"*D''. I$*&C %&+&:&%'(")*'B />#&- 8.<.K$-':&-$. 6("C'" & D"C./$B +C&%&&?/$0'> ' T/&')B&[#"C'> *2:;.2/ CRB 
/$)."C'S ' #&+$QC'B ['-&.CRB. 9".&#R -R-"#"C'> C&-RB T&/&# ' )&/.&-. N'&."BC& :&%'>, *:".&(C$> ' %"CC$> 'C["C"/'>, *:&C'/&-$C'". 
IC$("C'" ?'&."BC&:&%'' #:> /$0-'.'> )":"*D'', C$/&#C&%& B&0>S).-$.  

 
9&#2:; IV: ,')."+$ ' +C&%&&?/$0'" &/%$C'(")*&%& +'/$ - 8 (. 
5)C&-CR" )')."+$.'(")*'" *$."%&/''. W$/).-& N$*."/''. N$*."/'' Ð -&0?2#'.":' 0$?&:"-$C'S /$)."C'S, (":&-"*$ ' ['-&.CRB. 

<)T&:;0&-$C'" ?$*."/'S - ?'&."BC&:&%''  
W$/).-& P/'?R. ,./&"C'", ['0C"#">.":;C&).; ' /$0+C&["C'". 7'Q$SC'*'. <B /$0C&&?/$0'", &)&?"CC&).' )./&"C'> ' 

['0C"#">.":;C&).' W$/).-& O$)."C'>. 5)&?"CC&).' )./&"C'> &/%$C&- ' .*$C"S. 5)&?"CC&).' ['0C"#">.":;C&).' ' /$0+C&["C'>. 
9C&%&&?/$0'" /$)."C'S. !/'0C$*' &)C&-CRB &.#":&-, *:$))&- ' )"+"S).- T&*/R.&)"+"CCRB. O&:; /$)."C'S - T/'/&#" ' ['0C' (":&-"*  

W$/).-& V'-&.CR". 5)&?"CC&).' )./&"C'> ' ['0C"#">.":;C&).' .*$C"S, &/%$C&- ' )')."+ &/%$C&-. K0$'+&)->0; )')."+ &/%$C'0+$. 
!&-"#"C'" ['-&.CRB. 9C&%&&?/$0'" ['-&.CRB ' 'B 0C$("C'" W$/).-& V'-&.CR". 5)&?"CC&).' )./&"C'> ' ['0C"#">.":;C&).' .*$C"S, 
&/%$C&- ' )')."+ &/%$C&-. K0$'+&)->0; )')."+ &/%$C'0+$. !&-"#"C'" ['-&.CRB. 9C&%&&?/$ 0'" ['-&.CRB ' 'B 0C$("C'".  

9&#2:; V: 5/%$C'0+ (":&-"*$ ' "%& 0#&/&-;" - 8 (. 
5?0&/ .*$C"S, &/%$C&- ' )')."+ &/%$C&- (":&-"*$. KC2./"CC>> )/"#$ &/%$C'0+$ (":&-"*$. 
5?+"C -"A").- ' T/"-/$A"C'" ]C"/%''.. F"/+&/"%2:>D'>. K'.$+'CR 8"/-C$> ' ]C#&*/'CC$> )')."+R . <++2C'.".. 5)&?"CC&).' 

$C$:'0$.&/&-. K83.  
7'(C$> ' &?A").-"CC$> %'%'"C$. I#&/&-RS &?/$0 ['0C' . 
 
9&#2:; VI : 8$#&/%$C'0+"CCR" )')."+R. Y-&:@D'> &/%$C'(")*&%& +'/$ - 10 (.. 
Y-&:@D'> &/%$C'(")*&%& +'/$ K'#, "%& */'."/'' ' T&T2:>D'' Ð )./2*.2/CR" "#'C'DR -'# $ ' ]:"+"C.$/CR" "#'C'DR ]-&:@D''. K'#, 

"%& */'."/'' ' T&T2:>D'' Ð )./2*.2/CR" "#'C'DR -'#$ ' ]:"+"C.$/CR" "#'C'DR ]-&:@D''. 6("C'" 4$/:;0$ 3$/-'C$ ' "%& /$0-'.'". 
,'C.".'(")*$> ."&/'> ]-&:@D''. Y-&:@D'> (":&-"*$. O"02:;.$.R ]-&:@D''. !/')T&)&?:"CC&).; &/% $C'0+&- ' "" &.C&)'.":;C&).;. 
5)C&-CR" C$T/$-:"C'> ]-&:@D''.  

K"/)'' & T/&')B&[#"C'' ['0C'. O$0-'.'" ['0C' C$ I"+:".  
 
9&#2:; VII : Y*&)')."+R ' T/')2A'" '+ 0$*&C&+"/C&).' - 10 (. 
,/"#R ['0C'. Y*&:&%'(")*'" \$*.&/R )/"#R. Y*&)')."+R ' 'B *&+T&C"C.R. O$0C&&?/$ 0'" ]*&)')."+. ,$+&/$0-'.'" ' )+"C$ 

]*&)')."+. =%/&]*&)')."+R. J/2%&-&/&. -"A").- ' T/"-/$A"C'> ]C"/%'' - ]*&)')."+$B. O&:; T/&#2D"C.&-, *&C)2+"C.&- ' /"#2D"C.&- . 
!'A"-R" D"T' ' )".'. N'&)\"/$ Ð %:&?$:;C$> ]*&)')."+$ 6("C'" K.<.K"/C$#)*&%& & ?'&)\"/". ,&B/ $C"C'" ?'&:&%'(")*&%& /$0C&&?/$0'> 
T:$C".R. 

 
9&#2:; <.&%&-&" .").'/&-$C'". O$?&.$ C$# &Q'?*$+' - 6 (. 
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I0'(%& -$'L"$30'#M3S 5-"%  
1 
T/T 

F"+$ 2/&*$ -)"%& ."&/'>  T/$*.'*$  

1 K-"#"C'". 5/%$C'0$D'> ' T&/>#&* T/&-"#"C'> GPY T& ?'&:&%''. X$/$*."/') .'*$ ]*0$+"C$D'&CC&S 
/$?&.R 2019 %&#$. 

2 2  

2 X$/$*."/' ).'*$ ]*0$+"C$D'&CC&S /$?&.R . 2 2  
3 9&#2:; I. N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" (4 ($).) 4 2 2 
4 9&#2:; II . J:".*$ *$* ?'&:&%'(")*$> )')."+$. (10 ($)&-)  10 6 4 
5 9&#2:; III . 5/%$C'0+ *$* ?'&:&%'(")*$> )')."+$ (8 ($)&-).  8 4 4 
6 9&#2:; IV. ,')."+$ ' +C&%&&?/$0'" &/%$C'(")*&%& +'/$ (8 ($)$).  8 4 4 
7 9&#2:; V. 5/%$C'0+ (":&-"*$ ' "%& 0#&/&-;" (8 ($)).  8 4 4 
8 9&#2:; VI . 8$#&/%$C'0+"CCR" )')."+R. Y-&:@D'> &/%$C'(")*&%& +'/$ (10 ($)). 10 6 4 
9 9&#2:; VII . Y*&)')."+R ' T/')2A'" '+ 0$*&C&+"/C&).' (8  ($)).  8 4 4 
10 9&#2:; <.&%&-&" .").'/&-$C'". O$?&.$ C$# &Q'?*$+' (4  ()    4 

 
C&5*&#R M +"0'$/: N'&:&%'> Ð C$2*$ & ['-&S T/'/&#" J:".*$ *$* ?'&:&%'(")*$> )')."+$ 5/%$C'0+ *$* ?'&:&%'(")*$> )')."+$. 

,')."+$ ' +C&%&&?/$0'" &/%$C'(")*&%& +'/$  5/%$C'0+ (":&-"*$ ' "%& 0#&/&-;" 8$#&/%$C'0+"CCR" )')."+R. Y-&:@D'> &/%$C'(")*&%& +'/$ 
Y*&)')."+R ' T/')2A'" '+  0$*&C&+"/C&).' 

73$'*"$/*" &(/0"J)'4&#6 3 5'2"4&4"  
 <C%"-K"(.&+&- ,.P. P"C".'*$ ) &)C&-$+' )":"*D'' /,.P.<C%" -K"(.&+&-. Ð,.!.N.: <0# --& 8-7, 2010. -708). 
V'+2:"- <.U. 5?A$> ' +&:"*2:>/C$> %"C".'*$ /<.U.V'+2:"-. Ð8&-&)'?'/)*, ,'?'/)*&" 2C'-"/)'.".)*&" '0# --&, 2003, 478 ). 
!2B$:;)*'S K.=. K-"#"C'" - %"C".'*2. 9.: <0 --& "J&:&),", 2007 %. 
,'C%"/ 9., N"/% !. - P"CR ' %"C&+R, .&+ 1, 2 Ð 1998 
N.P:'*, 3[. !$)."/C$* Ð 9&:"*2:>/C$> ?'&."BC&:&%'>. <0#$.":;).-&: 9.9'/, 2002. 585 ).  
P"C".'*$ /T&# /"#. =.=. V2("C*&. - 9:J&:&), 2006. - 480 )  

 
E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': E"$'*3"-.%& -$'W%30'#M&' &('#5'0'%3': 

 6("?CRS *$?'C".  
5?&/2#&-$C'": ).&:R, ).2:;>, #&)*$ C$)."CC$>, #&)*$ +$%C'.C$>, +$%C'.R, Q*$\R. 
<C)./2+"C.R: *$/$C#$Q', /2(*', :'C"S*'.  
9$."/'$:R: ."./$#', * $/$C#$Q', /$0#$.&(CR" +$."/'$:R.  
8$%:>#CR" T&)&?'>: .$?:'DR, T:$*$.R, )B"+R, /')2C*'.  
F"BC'(")*&" &)C$A"C'": *&+T;@."/, CD Ð #')*'.  

        J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
       J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5793  
         J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
         W'\/&-&S #$.('* )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
           J&+T:"*. +'*/&T/"T$/$.&- "=C$.&+'>", $/.. 5789  
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W'\/&-&S #$.('*  )':R .&*$ ' C$T/>["C'> PASCO, $/.. PS -2115 
)*":". G8116  

 
J&+T:"*. +'*/&T/"T$/$.&- "5?A$> ?'&:&%'>", $/.. 5789  
 
  



152 
 

5. E@<:K=!@FG=@ E8<@;=87B = FA=F:G 7=<@;8<I;B  
 

%&# 
6("?C&-+".&#'(")*'" 
T&)&?'> #:> T"#$%&%&- 

6("?C&-+".&#'(")*'" 
T&)&?'> #:> 

&?2($@A"%&)> 

3'$%C&).'(")*'" ' *&C./&:;CR" 
+$."/'$:R  

9$."/'$:;C& ."BC'(")*'" 
&?")T"("C'"  

1  

3&%":; K.=. 
I&&:&%'> 
?")T&0-&C&(CRB. - 9., 
1975.  

I&&:&%'> 
?")T&0-&C&(CRB - 2 
.&+$B (T&# /"#. K. 
K").B$S#" ' O. O'%"/$) - 
9., 2008 

P/$C&-'( =.<..  
F'B&+'/&- <.=., 
3&?/&-&:;)*'S =.=. 
9$:RS T/$*.'*2+ T& 
0&&:&%'' 
?")T&0-&C&(CRB. - 9., 
2008. 

P/$C&-'( =.<.. 
F'B&+'/&- <.=., 
3&?/&-&:;)*'S =.=. 
9$:RS T/$*.'*2+ T& 
0&&:&%'' 
?")T&0-&C&(CRB. - 9., 
2008. 

3&%":; K.=. 
I&&:&%'> 
?")T&0-&C&(CRB. - 9., 
1975.  

3&:;C'* K.O., 
J&0:&- 9.=. =.:$) T& 
0&&:&%'', ...5-8,  - 9, 
,!?, 2000.  

3&:;C'* K.O., 
J&0:&- 9.=. N'&:&%'>:  

N")T&0-&C&(CR" 
['-&.CR". !&)&?'" #:> 
2($A'B)>. - 9., 
!/&)-"A"C'", 2013=::"C 
O.3. 8$2*$ & ['0C'. - 
9.,1981. 

3&:;C'* K.O., 
J&0:&- 9.=. I&&:&%'>. 
N")T&0-&C&(CR". 7 *:$)). 
6("?C'* #:> Q*&: ' 
*:$))&- ) 2%:2?:"CCR+ 
'02("C'"+ ?'&:&%''. -9,  
,!?, 2002.  

I&&:&%'> 
?")T&0-&C&(CRB - 2 .&+$B 
(T&# /"#. K. K").B$S#" ' 
O. O'%"/$) - 9., 2008 

 

1. 3'#$*.'(")*'" *$/.&(*' T& 
/$0#":$+.  

2. K$/'$C.R *&C./&:;CRB ' 
T/&-"/& (CRB /$?&.. 

3. N':".R, #:> T/&-"#"C'> 
2).C&%& 0$(".$. 

1. J&+T;@."/  
2. !/&"*.&/  
3. !/'C."/  
4. 7$?&/$.&/C$> T&)2#$ 
5. X'+'(")*'" /"$*.'-R  
6. 9'*/&T/"T$/$.R.  
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%&# 
6("?C&-+".&#'(")*'" 
T&)&?'> #:> T"#$%&%&- 

6("?C&-+".&#'(")*'" 
T&)&?'> #:> 

&?2($@A"%&)> 

3'$%C&).'(")*'" ' *&C./&:;CR" 
+$."/'$:R  

9$."/'$:;C& ."BC'(")*'" 
&?")T"("C'"  

2 

J&:")&- 3.K. N'&:&%'> 
(":&-"*$ 8 *:$)) - 9., 
3/&\$, 2011  
J&/&?*&- =.K. 
8&/+$:;C$> \'0'&:&%'> 
- 9.,  KR)Q$> Q*&:$, 
1980 
J20'C$ ,.<., U'/)&-$ 
,.,. 8&/+$:;C$> 
\'0'&:&%'>. 9., 2006. 
159 ). 
J2/"T'C$ 9.9. 
=C$.&+'> (":&-"*$ - 
9.,K:$#&), 2005 
 

=).$B&- =.Z. =.:$) 
$C$.&+'' (":&-"*$. K)" 
&/%$CR (":&-"(")*&%& 
.":$ -N":RS %&/&#, 2005 
N$/$?$C&- ,.K. N'&:&%'>. 
4":&-"*  - 9., 
!/&)-"A"C'", 2007  
O"0$C&-$ G.=., =C.&C&-$ 
<.!., O"0$C&- =.=. 
N'&:&%'> (":&-"*$ - 
.$?:'D$B, /')2C*$B ' 
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