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Abstract 
 
Recording, Mixing and Composition of the Agiofaraggo Soundscape in Crete. 
 
The main purpose of this essay is to transmit the acoustic experience of a soundscape 
which is mainly  constituted from natural sounds and isolated from human activities.  
In the following text we elaborate the construction of a sound collage. This sound 
collage is made of fragments which belong to a prerecorded content.  
This collage presents snapshots of a 24 hours cycle in a natural environment. In the 
following writing we develop the method of recording, collecting and mixing of the 
final audio content. In addition we identify the foremost species, and analyze the calls 
of the individual species, which mark their general behavior.  
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0123#+45$", 
 
A(:'-2/)4 )#1 ,$29;>$=1 "'<+.+)* B2"%;' C';/'µ7"+ $#( '$#3>:<+", '()*1 )+1 
23>' µ, /"#$% 1' $-'.µ')#$#2+<,0 '()* + $)(:2'"* ,-.'/0', "'2 .2' )+1 
$'-':4-+/+ )#( ,@#$;2/µ#6 )#( "'2 )+1 9#*<,2' )#( µ, "7<, )-%$# .2' )+1 
$-'.µ')#$#0+/+ '()*&. 
 
A(:'-2/)4 <,-µ7 )+1 #2"#.>1,2' /)+1 D>-.,-+ .2' )+1 52;#@,10' )+&, .2' )2& 
$;+-#5#-0,& )+& "'2 .2' %;' )' ,5%32' $#( µ#( $'-,0:'1 4/), 1' $-'.µ')#$#2*/= 
'()*1 )+1 ,"3-#µ*. 
 
A(:'-2/)4 <,-µ7 )#1 E'""';* F,()>-+ G-12<#;%.# – H'/#;%.#, I$#J*52# 
H237")#- )#( )µ*µ')#& K,-297;;#1)#& )#( $'1,$2/)+µ0#( ?2.'0#(, .2' )# 
,132'5>-#1 )#( "'2 )+1 9#*<,27 )#( /)+1 '1'.14-2/+ )=1 ,2341 )+& $'103'&. 
 
A(:'-2/)4 )+1 L-2"7;+ M01' )+& 929;2#<*"+& )#( µ#(/,0#( 5(/2"*& 2/)#-0'& )#( 
$'1,$2/)+µ0#( E-*)+&, .2' )# ,132'5>-#1 )+& k'2 )+1 "'<#3*.+/* )+&.   
 
A(:'-2/)4 )#1 ?1)41+, )+1 E'),-01', )#1 L80µ+, )+1 N-2/)01' "'2 )#1 N-0/)# .2' 
)2& ,$2/">J,2& µ'& '()7 )' :-%12' /)+1 /(.","-2µ>1+ )#$#<,/0', "'2 %;#(& )#(& 
50;#(& µ, )#(& #$#0#(& >:#(µ, 8*/,2 '17;#.,& ,µ$,2-0,& /)2& #$#0,& µ#( .,11*<+",  
)# ,132'5>-#1 .2' '()* )+1 3#(;,27. 
 
L>;#& ,(:'-2/)4 %;#(& '()#6& $#( µ, 9#*<+/'1 µ, )#1 )-%$# )#(& .2' )+1 
#;#";*-=/+ '()*& )+& 3#(;,27&.   
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!"#$%&%' 
 
!"#$%& '()*& )+& ,-.'/0'&  ,01'2 1' 3($1*/,2 )' 4(/2"5 61/)2")' )+& '17-8$21*& 
µ'& 49/+& + #$#0' µ,)'::5//,)'2 µ, -'.;'0#(& -(7µ#9&, "'2 1' ,('2/7+)#$#2*/,2, 
6/)< '()#9& $#( ;,1 6=#(1 ,3'1):*/,2 )+1 ),:,()'0' -'10;' /,>'/µ#9 "'2 +72"*&, 
µ6/< )+& '0/7+/+& )+& '"#*& .2' )+1 $-#/)'/0' "'2 '15;,23+ )<1 $+.81 ?<*& $#( 
,":,0$#(1.  
@ ,-.'/0' '()* 76:,2 1' µ,)';8/,2 )+1 '"#(/)2"* ,µ$,2-0' ,1%& 4(/2"#9 )#$0#( 
/)# #$#0# ;,1 ($5-=,2 '17-8$21+ $'-6µ>'/+ +=+)2"5, /, 61'1 µ6/# '"-#')* /'1 
1'  $'-,(-0/",)'2 ,",0. @ 2;6' 1' +=#.-'4+7,0 "5$#2# µ6-#&, µ, )' ,2;2"5 )#( 
+=+)2"5 ='-'")+-2/)2"5. .,11*7+", µ,)5 '$% ;26:,(/+ "'2 ;2'µ#1* /, '1)0/)#2=' 
$,-2>5::#1)' "')5 )+1 ;25-",2' $,?#$#-281 µ, %µ#-4#(& '17-8$#(&. 
!)' $:'0/2' '()*& )+& ,-.'/0'& ;+µ2#(-.*7+", 61' '-=,0# *=#(, '$% 4(/2"#9&  
*=#(& /, 61' 4(/2"% $,-2>5::#1, %$<& '()#0 '$#)($87+"'1 /)+1 $-'.µ')2"%)+)'. 
A2' )+1 $,-5)</+ )#( /"#$#9 '()#9 ,$2:6=7+", + )#$#7,/0' B.2#45-'..# /)+1 
1%)2' C-*)+. !)+1 ;25-",2' µ0'& $,?#$#-2"*& ;2';-#µ*& )#1 D'1#(5-2# )#( 2013 
$-'.µ')#$#2*7+"'1 "5$#2,& +=#.-'4*/,2& /, ,1;25µ,/#(& /)'7µ#9& '$% )# ;5/#& 
)#( E#9>' µ6=-2 )# B.2#45-'..#. !)+1 ,-.'/0' '()* $'-#(/25?,)'2 (:2"% '$% )+1 
)-2*µ,-+ ;2'µ#1* /)# B.2#45-'..#. F2 +=#.-'4*/,2& '()6& '4#-#9/'1 )+1 
µ,)'µ%-4</+ )#( +=#)#$0#(, "')5 )+1 µ,)5>'/+ )<1 ;2'/)+µ5)<1 )+& µ6-'& /, 
;25-",2' 24 <-81. 
 
A2' 1' #:#":+-<7,0 )# $-'")2"% µ6-#& )+& ,-.'/0'& '"#:#(7*7+"'1 )' ,3*& 
/)5;2': 
 
B) !"#$%"#& "&'&()*)+,-.- 
G' ),:,()'0' ;9# 6)+ $-'.µ')#$#2*7+"'1 '-",)6& ,$2/"6H,2& /)+1 )#$#7,/0', 
µ6/' '$% )2& #$#0,& ,0='µ, )+1 ,("'2-0' 1' $'-'"#:#(7*/#(µ, )2& '::'.6& )#( 
+=#)#$0#( '15 ,$#=*. 
I) -/)0'12-.-  
G+1 ,$#=* $#( ,$2:63'µ, µ, >5/+ $-#/<$2"5 "-2)*-2' $-'.µ')#$#2*/'µ, "5$#2,& 
+=#.-'4*/,2&.  
A) 341*5.- (&# µ67- 5*#()+                                 
J,)5 '$% )+ /(."61)-</+ )#( (:2"#9 "51'µ, "5$#2' ;2':#.* '()#9, "'2 
;+µ2#(-.*/'µ, µ0' µ03+ µ, )+1 >#*7,2' +:,")-#12"#9 ($#:#.2/)*.   
 
G# 7,<-+)2"% µ6-#& '$#),:,0)'2 '$% )2& $'-'"5)< ,1%)+),&:   
                                                                                                                                                                                                                          
!)# $'-%1 ",0µ,1# '1':9,)'2 )# $-'")2"% µ6-#& "'2 '"#:#(7,0 µ0' 7,<-+)2"* 
,2/'.<.* %/<1 '4#-5 )2& ),=12"6& "'2 )<1 ,3#$:2/µ% +=#.-54+/+& $#( 
=-+/2µ#$#2,0), /, ,$'..,:µ')2"6& /(17*",&, "'78& "'2 µ0' /91)#µ+ '15:(/+ )+& 
$'10;'& "'2 )<1 >2#:#.2"81 )+& /(1+7,281 µ, >5/+ )' $#2"0:' "':6/µ')5 )#(&. 
K2# /(.","-2µ61'  !)# $-8)# ",45:'2# '1':9#(µ, )#1 %-# +=#)#$0#, "'2 "51#(µ, 
µ2' '1'4#-5 /)# /(.","-2µ61# +=#)#$0# )#( B.2#45-'..#(. !)# ;,9),-# ",45:'2# 
'1':9#(µ, )+ ;2';2"'/0' )+& +=#.-54+/+&. !)# )-0)# ",45:'2# '1'4,-%µ'/), 
/)+1 ;2';2"'/0' '"-%'/+& "'2 ;2':#.*& )#( +=+)2"#9 (:2"#9, ,18 )# )6)'-)# 
'4#-5 )+ /(15-7-</+-µ#1)5? '()#9 )#( (:2"#9. !)# $6µ$)# ",45:'2# "51#(µ, 
µ2' '1'4#-5 /)#1 ,3#$:2/µ% +=#.-54+/+& $#( =-+/2µ#$#2,0)'2 /, ,$'..,:µ')2"6& 
/(17*",&. G6:#& /)# 6")# ",45:'2# .01,)'2 µ2' '1'.18-2/+ )<1 ,2;81 )+& $'10;'& 
$#( 6=#(µ, +=#.-'4*/,2, "'78& "'2 µ2' '15:(/+ )<1 "':,/µ5)<1 '()*&. 
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()*+,$"- 1 – .- /0-1-23- #1- 4%"-*+5$%%-  
 
!, '()% )# ",45:'2# $'-#(/25?#1)'2 /)#2=,0' .2' 611#2' )#( +=#)#$0#( "'78& "'2 
/=,)2"5 µ, )+1 )#$#7,/0' B.2#45-'..#, )# +=+)2"% )+& $,-2,=%µ,1# "'2 )+ 
µ,7#;#:#.0' $'-')*-+/+& '()#9 .2' )+1 +=#.-54+/* )#(. 
 
1.1   60-1-23- 
 
@ :63+ +=#)#$0# ,01'2 /917,)+ "'2 $-#6-=,)'2 '$% )2& :63,2& *=#& "'2 )#$0#. L=#& 
,01'2 #)2;*$#), .01,)'2 '1)2:+$)% µ, )+1 '0/7+/+ )+& '"#*&. J, )+1 611#2' )#$0# 
,11##9µ, µ0' .,<.-'42"* ,1%)+)' $#( )+1 /(1;6#(1 "#215 .,<.-'42"5 
='-'")+-2/)2"5, 61' #2"#/9/)+µ'. G# +=#)#$0# :#2$%1 ,01'2 )# /91#:# )<1 *=<1 
$#( $,-2>5:#(1 )#1 '"-#')*, /, 61' /(.","-2µ61# #2"#/9/)+µ' /, /(.","-2µ61# 
=-%1#.  
M(/2"5 + +=+)2"* ,2"%1' $#( /=+µ')0?,2 # "57, '"-#')*& ,01'2 ($#",2µ,12"*, 
$+.5?,2 '$% )+1 4'1)'/0' )#(, )+1 $'-')+-+)2"%)+)' )#( "'2 )' %-2' )+& 
'"#(/)%)+)5& )#(. N$2$-%/7,)', )+1 +=+)2"* ,2"%1' ,$+-,5?#(1 #2 2;2'2)6-,& 
/(17*",& "'2 )' .,.#1%)' $#( /(µ>'01#(1 /)+1 "57, )#$#7,/0', /)#1 
/(.","-2µ61# =-%1# $'-')*-+/+&.  
O1'& '"%µ+ $'-5.#1)'& $#( ,$+-,5?,2 )# +=+)2"% )#$0#, ,01'2 + µ#-4#:#.0' )+& 
,"5/)#), )#$#7,/0'&. @ .,<4(/2"* ($#)5µ2', 75:'//,&, ;5/+, ":$), * ),=1+)* 
(;-%µ#2, ',-#;-%µ2', :2µ512', ":$) µ#-4#:#.0', "'7#-0?,2 )#1 )9$# )+& $'10;'&, 
)+& =:<-0;'& "'2 )+& ),=1#:#.0'& /, "57, )#$0#. 
F ;,9),-#& µ, )+1 /,2-5 )#( '$#),:,0 )2& ;254#-,& $+.6& *=#( #2 #$#0,& ,01'2 ,0), 
/)'7,-6& ,0), "21#9µ,1,& /)+1 ,"5/)#), )#$#7,/0', "'2 ;2'µ#-481#1)'2 '$% )+1 
µ#-4#:#.0' $#( $-#'1'46-'µ,. 
G#(& *=#(& $#( /(176)#(1 61' +=#)#$0#, µ$#-#9µ, 1' )#(& )'321#µ*/#(µ, /, )-,2& 
>'/2"6&  "')+.#-0,&: ') /)#(& &4,'8")0!449: 9/)5:,  %$<& ,01'2 + '17-8$21+ 
#µ2:0' , µ#(/2"* '::5 "'2 #2 >2#µ+='12"#0 *=#2 %$<& '()#"01+)', µ#)6-, 
',-#/"54+. >) /)#(& ;#)*)0#()+: 9/)5:, $#( ,01'2 *=#2 $#( $-#6-=#1)'2 '$% )+1 
$'10;' "'2 )+1 ;-'/)+-2%)+)' )+&, %$<& ,01'2 )' ",:'P;0/µ')' )<1 $#(:281, #2 
*=#2 )<1 ,1)%µ<1. .) /)#(& 0!825.#()+: 9/)5:, $#( ,01'2 *=#2 $#( $-#6-=#1)'2 '$% 
)' "'2-2"5 4'21%µ,1' "'2 '$% )+1 .,<µ#-40' )#( "57, )%$#(, %$<& ,01'2 #2 *=#2 
)<1 $#)'µ281, )+& >-#=*& )# 7-%2/µ' )<1 49::<1 /)' ;61)-'. 
Q %-#& ‘-/)$)"6)’ (soundscape) =-+/2µ#$#2*7+", $-8)+ 4#-5 '$% )#1 Murray 
Schafer (1977) .2' 1' '1'4,-7,0 /)# +=+)2"% $,-2>5::#1 (sonic environment): 
 

<4& -/-$#(% "!'#;1**)4 %"8: 064!$&# &4$#*-"$% &"% =4& 1$)µ) 9 
µ#& ()#4%$-$&. >7&'$1$&# *)#"%4, &"% $- ./=.- $)5 &$%µ)5 µ! (1,! 
$=$)#) "!'#;1**)4. ? %'): µ")'!6 4& &4&2='!$&# .$& "'&0µ&$#(1 
"!'#;1**)4$&, 9 .! &2-'-µ=4!: (&$&.(!5=: %"8: !64&# µ)5.#(=: 
.54,=.!#: (&# µ)4$1@ 0#& µ&04-$)$&#46&, #A#&6$!'& %$&4 ,!8')+4$&# 
"!'#;1**)4$&. 

 
@ ;#(:,25 )#(, "'78& "'2 '()* )<1 /(1,-.')81 )#( .2' )# World Soundscape 
Project ,01'2 µ,.5:+& '30'&. B()#9 )#( )9$#( + 6-,(1' $#( )# 70 #1#µ5/)+", 
.")5A=: -/)$)"6)5 (soundscape studies) #1#µ5?,)'2 /)2& µ6-,& µ'& «3()5.$#(9 
?#()*)06&». 
@ B"#(/)2"* F2"#:#.0' '1)2µ,)<$0?,2 )#1 *=# /'1 61' 4'21%µ,1# $#( #-0?,)'2 %=2 
µ%1# '$% )2& '"#(/)2"6& )#( 2;2%)+),& '::5 "'2 '$% )+1 :,2)#(-.0' )#( /'1 µ6/# 
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"'2 µ*1(µ' ,$2"#21<10'&. F %-#& ‘B"#(/)2"* N$2"#21<10'’ ;2')($87+", )# 1984 
'$% )#1 Barry Truax, $#( ,2/+.*7+", )+& ,$2"#21<12'"* $-#/6..2/+ /)+1 µ,:6)+ 
)#( +=+)2"#9 $,-2>5::#1)#&: 
 

B !"#()#484#&(9 "').=00#.- .$-4 &()5.$#(9 &./)*!6$&# µ! $-4 
&4$&**&09 "*-')2)'6&: "&'1 µ! $-4 &4$&**&09 !4='0!#&:. C! 1**& 
*%0#&, A!4 &./)*!6$&# µ! $)5: 9/)5: 7!/8'#.$1 &"% $#: 048.$#(=: 
A#&A#(&.6!: (&$&4%-.- $)5:. 

 
@ µ)5.#(9 -/)$)"684 $-'.µ')#$#2,0)'2 "(-0<& µ, =-*/+ +:,")-#'"#(/)2"81 
µ6/<1. F Barry Truax (2002) '1'46-,2 %)2 #2 $-#/,..0/,2& /, '()% )# ,0;#& 
+=+)2"*& )6=1+& µ$#-,0 1' $,-2:'µ>51#(1:  
 

'!&*#.$#(=: &4&"&'&.$1.!#: -/-$#(D4 "!'#;&**%4$84 µ=/'# ")*+ 
&2-'-µ=4!: -/-$#(=: µ!$&µ)'2D.!#:. 

 
F2 '-=6& )+& /917,/+& µ#(/2"*& +=#)#$0<1 (soundscape composition) ,01'2 "')5 
)#1 Gruax (2000) #2 ,3*&: 
 

1. R2')+-,0)'2 + ;(1')%)+)' '1'.18-2/+& )#( +=+)2"#9 (:2"#9, 
2. N12/=9,)'2 "'2 $'-#)-91,)'2 + .18/+ )#( '"-#')* /=,)2"5 µ, )#1 
$,-2>'::#1)#:#.2"% "'2 H(=#:#.2"% $,-2,=%µ,1# )#( +=#)#$0#(. 
3. F /(176)+& ,$2)-6$,2 + ;2"* )#( / )+& .18/+ )#( $,-2>'::#1)#:#.2"#9 
"'2 H(=#:#.2"#9 $,-2,=#µ61#( )#( /(.","-2µ61#( $,-2>5::#1)#& 1' 
,$+-,5/,2 )+1 /917,/+ /, "57, )+& ,$0$,;#. 
4. D;'12"5 )# 6-.# '(351,2 )+1 "')'1%+/+& .2' )#1 "%/µ#(, "'2 + ,$0;-'/+ 
)#( ,"),01,)'2 "'2 /)2& "'7+µ,-216& µ'& /(1*7,2,&. 

 
F $-'.µ')2"%& /)%=#& '()81 )<1 /(176/,<1, /9µ4<1' $51)' µ, )#1 Barry Truax 
,01'2 + '1';25-7-</+ )+& /=6/+& )#( '"-#')* µ, )# $,-2>5::#1 /, µ0' 
,32/#--#$+µ61+ #2"#:#.2"* /=6/+ (G?,;5"+ 2013).  
 
1.2   !2",-%' 1-2-7)#3$8 /0-%5+*/#/8  
 
@ ,$2:#.* )#( )%$#( +=#.-'4*/,<1 6.21, µ, >5/+ "5$#2' /(.","-2µ61' "-2)*-2': 
 
') E)"6) µ- !"-'!&@%µ!4) 1µ!.& &"% &4,'D"#4- A'&.$-'#%$-$&. J,)5 '$% 
$#::'$:6& +=#.-'4*/,2& "#1)5 /, '/)2"6& $,-2#=6& (J.B18.,2'), '::5 "'2 /, 
$,-2#=6& ;'/2"6& $#( %µ<& + '17-8$21+ ;-'/)+-2%)+)' *)'1 '2/7+)* (S%)2' )+& 
$,-246-,2'& )#( T'-#9), $'-')+-*7+", "')5 )+1 ,$,3,-.'/0'  )#( (:2"#9 %)2 
:'µ>51#(1 =8-' *=#2 >2#µ+='12"#0 #2 #$#0#2 $-#6-=#1)'2 '$% '17-8$21+ 
;-'/)+-2%)+)' ('()#"21+)%;-#µ#2, ':(/#$-0<1', -'>;2/)2"5, '.-#)2"5 
µ+='1*µ')').  
B$% )+1 /)2.µ* $#( )# ?+)#9µ,1# *)'1 1' +=#.-'4+7,0 61' 4(/2"% $,-2>5::#1 µ, 
%/# )# ;(1')%1 ,:5=2/)+ '17-8$21+ $'-6µ>'/+, )%$#2 /'1 )#(& $'-'$51<, 
'$#":,2/)*"'1. O1'& :%.#& ,01'2 %)2 + '17-8$21+ ;-'/)+-2%)+)' ,$+-,5?,2 )+1 
$'10;' ,1%& #2"#/(/)*µ')#&, ,0), )+1 '$#µ'"-91,2 ,0), ,$+-,5?,2 )+1 /(µ$,-24#-5 
)+&. O1'& ;,9),-#& :%.#& ,01'2 %)2 + ,$,3,-.'/0' .2' )+1 '$#µ5"-(1/+ 
'1,$279µ+)<1 *=<1 µ, H+42'"5 µ6/', '::#281,2  "')5 $#:9 )# $-<)#.,16& (:2"%. 
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N2"%1' 1 

>) F&$&2+0#) 10'#&: @89:. K-#)2µ*7+", 61' µ6-#& )# #$#0# ,µ4'10?,2 µ0' $#2"2:0' 
5.-2'& ?<*& "'2 µ#-4#:#.0'& ,;54#(&, 6)/2 8/), 1' ($5-=,2 µ2' '2/7+)* µ,)'>#:* 
)#( +=#)#$0#( "')5 )+1 ;25-",2' )+& +µ6-'&. 
 
.) E) µ='): .$) )")6) ,& *1µ;&4&4 /D'& )# -/)0'&29.!#:, ,& ="'!"! 4& !64&# 
./!$#(1 "').;1.-µ). B()% "'72/)#9/, ,42")* )+1 µ,)'4#-5 /)#2=,28;#(& 
,3#$:2/µ#9 .2' )+1 ;2'µ#1* "5$#2<1  +µ,-81 ()-#4*, #-,2>')2"%& ,3#$:2/µ%&), "'2 
.2' )+1 $,-5)</+ )+& +=#.-54+/+& (),=12"%& ,3#$:2/µ%&), "'78& ;,1 ($*-=, 
;257,/+ µ,)'4#-2"#9 µ6/#(. 
 
;) B !"6.(!G- .$) µ='): .$) )")6) ,& *1µ;&4&4 µ='): )# -/)0'&29.!#:  9$&4 
&"&'&6$-$) 4& µ-4 /'6@!# .50(!('#µ=4-: 1A!#&:. @ /(17*"+ '()* 7' '1'2-#9/, )+1 
,("#:0' ,$0/",H+& )#( )%$#( '15 $5/' /)2.µ* /, >57#& =-%1#(, '$% )+1 /)2.µ* 
$#( + "57, ,$0/",H+ ,3'-)5)'2 '$% $#::#9& $'-5.#1),& (,$#=*, "'2-%&, 
$-#/<$2"* ;2'7,/2µ%)+)'). B()%& *)'1 # :%.#& $#( '$#":,0/'µ, )#$#7,/0,& %$<& 
# ,712"%& ;-(µ%& )+& !'µ'-25& $'-%:# $#( $:+-#9/'1 )2& $'-'$51< 
$-#U$#76/,2&. 
@ )#$#7,/0' B.2#45-'..# /)+1 C-*)+ + #$#0' ,$,:6.+ ),:2"8&, /(.",1)-81,2 
$#::5 '$% '()5 )' ='-'")+-2/)2"5 ,0), /, µ,.5:# ,0), /, µ2"-% >'7µ%.  

   
1.3   9)5"%5$*' 1-2-7)#3$8 (:,&53;$8, 9$<3;$8 =$" µ-5*-,-%3$8)  
 
B"#:#(7,0 µ2' $,-2.-'4* )<1 ='-'")+-2/)2"81 )+& $,-2#=*& >'/2/µ61+ "(-0<& /, 
$-#/<$2"* ,µ$,2-0' "'2 $'-')*-+/+.   
 
 
 
1.3.1     !"#$"%"&'( 
 
G# «B.2#45-'..#» >-0/",)'2 /)# 1%)2# @-5":,2#, /)' ;()2"5 B/),-#9/2' Q-+, 
1%)2' )+& J#1*& F;+.*)-2'& "'2 ;+µ2#(-.*7+", '$% )2& "#0),& ;9# -,µ5)<1 $#( 
3,"21#91 )# 61' >%-,2' - 
>#-,2#'1')#:2"5 '$% )# 
A(':#µ#1%=<-# "'2 )# 5::# 
>#-,2#'1')#:2"5 '$% )+1 
F;+.*)-2'. G' ;9# -6µ')' 
/(1'1)2#91)'2 "#1)5 /)+1 B.0' 
C(-2'"* "'2 '4#9 
'"#:#(7*/#(1 µ2' /=,)2"5 
#µ':* ;2';-#µ* ;()2"5 "'2 1%)2' 
)+& ,"":+/0'& B.. C(-2'"*& 
,2/6-=#1)'2 /)# K#-#45-'..# 
'$' %$#( '-=0?,2 )# "(-0<& 
4'-5..2, )# «B.2#45-'..#» 
(,2"%1' 1) "'2 "')':*.#(1 /)# 
V2>("% $6:'.#& %$#( '$:81,)'2 
µ2' µ2"-* >#)/':612' 
$'-':0'.(,2"%1' 2) G# %1#µ' 
)#( #4,0:,)'2 /)# .,.#1%& %)2 + 
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)#$#7,/0' '$#)6:,/, 61' '$% )' $-8)' "61)-' '/"+)2"#9 >0#( %=2 µ%1# )+& 
$,-2#=*& '::5 #:%":+-+& )+& C-*)+&, '$% )' $-8)' "2%:'& =-2/)2'12"5 =-%12'.  
 

 
G# 4'-5..2 6=,2 /(1#:2"% µ*"#& 
1400m ," )<1 #$#0<1 )' ),:,()'0' 
100m >-0/"#1)'2 #(/2'/)2"5 µ6/' 
/)+1 75:'//', µ2'& "'2 )# 4'-5..2 
/>*1,2 7' :6.'µ, µ6/' /, '()*1.                                                                                                                                                                                                                                                                                                                                                
G# $:5)#& )+& "#0)+& )#( 4'-'..2#9 
,01'2 µ6/< %-# 50m. !)+1 
µ,.':9),-+ ;2';-#µ* )#( 4'-'..2#9 
(H81#1)'2 ;,325 "'2 '-2/),-5 
),-5/)2#2 "57,)#2 >-5=#2 /)#(& 
#$#0#(& ($5-=#(1 $#::6& /$+:26&. 
!)' 400m '$% )+1 '")* 7' :6.'µ, %)2 
/=+µ')0?,)'2 µ0' "$:'),0'" %$#( '$% 
)' ;()2"5 #-781#1)'2 H+:5 "57,)' 
>-5=2', ,18 '$% )+1 '1')#:2"* 
$:,(-5 "')':*.#(1 $:'.26& :%4<1 
$#( /=+µ')0?#1)'2 /)# µ,)'39, µ6=-2 
)+1 )#$#7,/0' "':#0 :2µ61,&. @ "#0)+ 
;2'--6,)'2 '$% /$512#(& ,$#=2'"#9& 
=,0µ'--#(& ,:5=2/)+& 7' :6.'µ, -#*& 
"'78& + µ%12µ+ -#* )<1 (;5)<1 
.01,)'2 ($%.,2'. 

 
 
1.3.2     )%*#'+( 
 
@ "(-0<& >:5/)+/+, ;+:';* + >:5/)+/+ $#( "':9$),2 )#1 µ,.':9),-# %."# 
(;61)-', 75µ1#2) $6-' '$% )' ;254#-' ,$#=2'"5 >%)'1' (7-#9µ$2, :5>;'1#, 
7(µ5-2), '$#),:,0)'2 '$% '.-2,:26&, ='-#($26&, :(.'-26& "'2 $2"-#;541,&. B()* + 
=:<-0;', $6-'1 )+& ,$#=2'"*& '17#4#-0'& "'2 "'-$#4#-0'&, 6=,2 )# .,12"% 
='-'")+-2/)2"% %)2 ;2')+-,0 )' 49::' )+& "'7’ %:+ )+1 ;25-",2' )#( 6)#(&, .,.#1%& 
$#( +=+)2"5 ;,1 $'-#(/25?,2 "5$#2' '2/7+)* ;2'4#-5 "')5 )+1 $5-#;# )<1 
,$#=81 $6-' '$% )' )(=81 61)#µ' "'2 $#(:25 $#( µ$#-,0 1' 42:#3,1,0.   
 
1.3.3  ,(-'+( 
 
G# B.2#45-'..# 6=,2 ='-'")+-2/),0 <& "')'49.2# 5.-2'& ?<*&. @ 5.-2' $'10;' 
'$#),:,0)'2 "(-0<& '$% $)+15. W'-'")+-2/)2"% ,01'2 %)2 $#::5 '$% '()5 )' $)+15 
'1 "'2 ,01'2 µ,)'1'/),()2"5 ,0;+, ;2'=,2µ5?#(1 /)+1 /(.","-2µ61+ )#$#7,/0' "'2 
/)+1 ,(-9),-+ $,-2#=* )<1 B/),-#(/0<1. F $:+7(/µ%& )<1 7(:'/)2"81 
'$#),:,0)'2 "(-0<& '$% )-<")2"5 – $#1)0"2' "'2 61'1 $:+7(/µ% "#(1'>281, '()%1 
)<1 "-+)2"81 ?#(-0;<1. !)+1 ,(-9),-+ $,-2#=* )<1 B/),-#(/0<1 6=,2  
$'-')+-+7,0 + $'-#(/0' )#( '-"5:#(, "-+)2"#9 '/>#9. !)# B.2#45-'..# 
42:#3,1#91)'2 "5$#2' ,0;+ "#("#(>5.2'& µ, ,$24'16/),-# '()% )#( ."281+. 
C5$#2' '$% )' $#(:25 µ,/'0#( µ,.67#(& µ, µ%12µ+ $'-#(/0' "'7’ %:+ )+1 
;25-",2' )#( 6)#(& ,01'2, )' $,-2/)6-2', )' "#)/942' "'2 #2 $6-;2",&. 

N2"%1' 2 
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J,)'1'/),()2"5 $#(:25 %$<& )' $,)-#=,:0;#1' "51#(1 '2/7+)* )+1 $'-#(/0' )#(& 
"'2 ;2'µ61#(1 "'7’ %:+ )+1 ;25-",2' )#( 6)#(&. !)+1 $,-2#=* 42:#3,1#91)'2  "'2 
µ,.':9),-' $)+15, %-12' %$<& + /"5-' "'2 #2 "%-'",&, "'78& "'2 $2# µ2"-%/<µ' 
'-$'")2"5 $)+15 %$<& .,-5"2' (>-'=#"2-"01,?'). J2"-%/<µ' $#(:5"2' %$<& 
"'-;,-01,&, "#""21#:6µ2;,&, 4'16),&, /#(/#(-5;,& '-27µ#91 61'1 '-",)5 µ,.5:# 
$:+7(/µ%.  
X$5-=#(1 %µ<& "'2 5::#2 $:+7(/µ#0 $#( µ,)'>5:#(1 '2/7+)5 )# +=#)#$0#, '()#0 
)<1 ,1)%µ<1, µ, $'-#(/0' )%/# )+& 8-,& )+& +µ6-'& ()?0)?2",&, '"-0;,&, µ6:2//,&), 
%/# "'2 )# '$%.,(µ' "'2 >-5;( ()-2?%12'). 
G# B.2#45-'..#, ,01'2 61'& µ,.5:#& >#/"%)#$#& %$#( 42:#3,1,0)'2 61'& /,>'/)%& 
$:+7(/µ%&  "')/2"281 "'7’%:+ )+1 ;25-",2' )#( 6)#(& $:6<1. K':2%),-' /)+1 
$,-2#=* ($*-='1 )' :,.%µ,1' =,2µ';25, #2 )%$#2 ;+:';* %$#( 3,=,2µ<125?'1,  )' 
?8' %)'1 )' "'),>5?'1, '$% )# >#(1% #2 >#/"#0. !)2& µ6-,& µ'& ,1)($</2'"5 :6-2' 
"#/µ#91 )2& '$%"-+µ1,& >-'=#$:'.26& )#(& =,2µ,-21#9& µ*1,& ,18 4#(-25-2"' 
(5.-2'-,:,97,-') "')/0"2' ;2'µ61#(1 %:# )#1 =-%1#. 

  
     

1.4   9$5$1'5/#/ 60-1-23-> 
 
N$2:6.#1)'& )+1 $,-2#=*, ?+)#9µ,1# *)'1 1' ,$2:63#(µ, µ2' ,$#=* .2' )+1 
;2,3'.<.* )<1 +=#.-'4*/,<1. B()% 7' 6"'1, )# ;,0.µ' µ'& $2# /(.","-2µ61# "'2 
$2# -,':2/)2"%. C5)2 )6)#2# '$'2)#9/, )+1 ,$2)%$2' $'-')*-+/+ )+& )#$#7,/0'&. 
  
 
1.4.1    ./0%"&1 ./"213 42"&#5$6763 
     
@ $'-')*-+/+ )#( )#$0#( 6.21, /, >57#& 15 µ+181. B$% )# 2011 µ6=-2 )# 2013, 
$-'.µ')#$#2*7+"'1 ,$2/"6H,2& :0.<1 +µ,-81 /, ;2'4#-,)2"#9& µ*1,&. !"#$%& 
*)'1 + $'-')*-+/+ )#( )#$0#( "')5 )+1 ;25-",2' )#( "9":#( )<1 ),//5-<1 
,$#=81, µ2'& "'2 )' +=+)2"5 ='-'")+-2/)2"5 )#( '::5?#(1 '2/7+)5 $'-5::+:' µ, 
)+1 '::'.* )<1 ,$#=81. Y,µ2)% *)'1 '()6& #2 ,$2/"6H,2& 1' ,01'2 )'")2"6& 8/), 1' 
"':9H#(1 %/# )# ;(1')%1 $2# #:#":+-<µ61' )+1 µ,)5>'/+ )<1 ,$#=81. B()% 
>6>'2' )+-*7+", /, .,12"6& .-'µµ6& :%.< )#( %)2 + )#$#7,/0' ;,1 *)'1 5µ,/' 
$-#/>5/2µ+.  K2# /(.","-2µ61' #2 $,-0#;#2 '()6& *)'1 #2 ,3*&: R,"6µ-+& 2011, 
J5+& 2012, D#9:+& 2012, !,$)6µ>-+& 2012, S#6µ>-+& 2012 "'2  A,15-+& 2013 
 
1.4.2      ,8#0&#($1 ./"20(9:- 426;09:- )(#(9;6#07;09:- 
 
F2 ;2'4#-6& '$% ,$#=* /, ,$#=* ,01'2 '-",)6& "'2 '2/7+)6&, '4#-#91 %µ<& "(-0<& 
)+1 $'10;' "'2 )+1 '17-8$21+ ,"µ,)5::,(/+ "'2 ,$2/",H2µ%)+)' /)+1 )#$#7,/0'. 
N3'-)81)'2 ;, "(-0<& '$% )2& "'2-2"6& /(17*",& "'2 '$% )2& ;-'/)+-2%)+),& )+& 
$'10;'& "')5 )+1 ;25-",2' )+& +µ6-'&. 
K2# /(.","-2µ61', "')5 )#(& 4721#$<-21#9& "'2 =,2µ,-21#9& µ*1,&, %$#( #2 51,µ#2 
,01'2 µ,.':9),-+& /(=1%)+)'&, )# 7-%2/µ' ;61)-<1 "'2 75µ1<1 %$<& "'2 + 
4#(-)#(12'/µ61+ 75:'//' ($,-"':9$)#(1 +=+)2"5 )# )#$0#. 
Q/<1 '4#-5 )' 61)#µ', )#(& µ*1,& )#( =,2µ81', /, '1)07,/+ µ, '()#9& )+& 
51#23+& )#( "':#"'2-2#9 "'2 )#( 4721#$8-#(, %)'1 + 7,-µ#"-'/0,& $64)#(1 
;+:';*, + $'-#(/0' )#(& ;,1 ,01'2 '2/7+)*. G' )?2)?0"2' )' µ,/+µ6-2' )<1 7,-2181 
µ+181 "':9$)#(1 /, µ,.5:# >'7µ% 5::#(& 4(/2"#9& *=#(&.  
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G' =,:2;%12' $#( ;2'=,2µ5?#(1 /)# µ6-#&, %$<& "'2 5::' $)+15, '$% )2& '-=6& )+& 
51#23+& J5-)2# $-#& B$-0:2# µ6=-2 "'2 )# )6:#& )#( "':#"'2-2#9, B9.#(/)# $-#& 
!,$)6µ>-2#, $-#/;0;#(1 µ0' /+µ'1)2"* +=+)2"* ;2'4#-5. G# "5:,/µ' )#(& 
;2'46-,2 '2/7+)5 '15:#.' µ, )+1 >2#:#.2"* )#(& ;-'/)+-2%)+)', &4&"&'&080#(9 
"!'6)A), 5"!'1."#.- !"#('&$!#D4, ;-'/)+-2%)+),& #2 #$#0,& /(µ>'01#(1 
/(.","-2µ61#(& µ*1,& )#( =-%1#( "(-0<& )+1 Z1#23+. 
J2' '"%µ+ /+µ'1)2"* ;2'4#-5 $#( $'-')+-,0)'2 '15µ,/' /)2& ,$#=6&, '4#-5 )' 
,")-,4%µ,1' ?8', )' "')/0"2'. C')5 )#(& =,2µ,-21#9& "'2 ,'-21#9& µ*1,&, %$#( 
'()5 '1'$'-5.#1)'2 "'2 )# $'-'.%µ,1# .5:' )#(& =-0?,2 ,"µ,)5::,(/+& '$% )#(& 
>#/"#9&, /)'>:0?#1)'2 /(/)+µ')2"5 ,$0 "'7+µ,-21*& >5/+&. C')’ '()*1 )+1 
/(17*"+ "'2 ;,;#µ61#( %)2 + ;25-",2' )+& +µ6-'& ,01'2 $#:9 µ2"-%),-+ /(."-2)2"5 
µ, )#(& 7,-21#9& µ*1,&, + $'-#(/0' )#(& /)# 4'-5..2 ,01'2 /(.","-2µ61+ "'2 
"':9$),2 µ,-2"6& '$% )2& 24 8-,& )+& +µ6-'&.  
N3<),-2"#0 $'-5.#1),&, %$<& + '17-8$21+ $'-#(/0', ;2')'-5//#(1 "')5 $#:9 )+1 
+=+)2"* 2/#--#$0' )+& )#$#7,/0'&. @ ,1 :%.< )#$#7,/0', ,01'2 61' '$% )' 
µ,.':9),-' '1'--2=+)2"5 $,;0' )+& C-*)+&, µ, '$#)6:,/µ' 1' µ,)'µ#-481,)'2 /, 
61'1 /+µ'1)2"% $%:# 6:3+& "')'/"+1<)81. O)/2 ($5-=#(1 $,-0#;#2 $#( + 
'17-8$21+ $'-#(/0' ,$2>5::,)'2 %:<1 )<1 $-#'1'4,-761)<1 "(-0<& "')5 )#(& 
B1#2325)2"#(& "'2 7,-21#9& µ*1,&.  
 
1.4.3     <0;0"%=&676 ;8%0913 8/0%"&13 
 
D;'12"* :#2$%1 451)'?, + $,-0$)</+ µ0'& ,$#=*& %$#( )# $,-2>5::#1 7' >-2/"%)'1 
/, µ0' 2/#--#$0'. A2' 1' /(µ>,0 '()% '$'-'0)+)+ ,01'2 + '$#(/0' 5µ,/+& 
'17-8$21+& ;-'/)+-2%)+)'&. K-#)2µ%),-+ ;,, *)'1 µ2' ,$#=* %$#( + ;25-",2' 
µ6-'& "'2 19=)'& 7' ,01'2 0/+. C5$<& 6)/2 6=#(µ, 0/,& $27'1%)+),& "')'.-'4*& 
+µ,-%>2'& "'2 1(")%>2'& ;-'/)+-2%)+)'& )+& $'10;'&.  
N$2$-%/7,)' + ,1'::'.* )<1 ":2µ')2"81 /(17+"81 ,$+-,5?,2 "')5 $#:9 )2& 
/(1*7,2,& )+& $'10;'&. A2' $'-5;,2.µ', µ2"-%/<µ' $#(:5"2' ;,1 "51#(1 '2/7+)* 
)+1 $'-#(/0' )#(& "')5 )2& $-8),& $-<216& 8-,& '1 # "'2-%& $-%",2)'2 1' ,01'2 
>-#=,-%& "'2 .,12"5 "'"%&. J6-,& µ, )#$2"6& 1,48/,2& "'2 /$#-';2"6& >-#=6&, )' 
"#-5"2' "51#(1 '2/7+)* )+1 $'-#(/0' )#(&. N$#=6& µ, .,12"5 5/)')# "'2-% 
,1;,0"1(1)'2 .2' )+1 "')'.-'4* )6)#2<1 4'21%µ,1<1. C5$#2' 61)#µ' %$<& #2 
'"-0;,&, '1)2;-#91 '"'-2'0' /)+1 '$,(7,0'& 6"7,/+ )#(& /)# 4<& )#( *:2#( µ, )+1 
$'-'.<.* /(.","-2µ61<1 *=<1. N01'2 $#:9 $'-'/)')2"* + +=+)2"* ,2"%1' '()#9 
)#( 4'21%µ,1#(, µ2'& "'2 µ%1# µ, )+1 '"-%'/+ µ$#-,0& 1' '2/7'17,0& )+1 
$'-#(/0' )<1 /911,4<1 1' "':9$)#(1 )2& '")01,& )#( *:2#(.      
    
!(1($#:#.0?#1)'& :#2$%1 %:' )' $'-'$51< "'2 ;,;#µ61+& )+& ,µ$,2-0'& $#( 
'$#")*7+", '$% )+1 ($5-=#(/' $'-')*-+/+, "')':*3'µ, %)2 "5$#2,& µ6-,& 
'15µ,/' /, =,2µ81' "'2 51#23+ µ'& ;01#(1 '-",)6& $27'1%)+),& .2' )+1 /(::#.* 
)#( ,$27(µ+)#9 (:2"#9.  O)/2 + ),:,()'0' +=#.-54+/+ $-'.µ')#$#2*7+", µ*1' 
D'1#(5-2# /)2& 21/22/23 )# 2013, ;9# µ*1,& $-21 )+1 ,'-21* 2/+µ,-0'.  
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()*+,$"- 2 - ?"$;"=$#3$ 60-%5+*/#/8 
      

A2' )+1 $,-5)</+ )+& +=#.-54+/+& "'2 )+1 /(::#.* ,1%& '1)2$-#/<$,()2"#9 
;,0.µ')#&, 6$-,$, 1' #-0/#(µ, "5$#2' /+µ,0'  +=#.-54+/+&. A2' 1' #-0/#(µ, '()5 
)' /+µ,0' =-,25/)+", "')5 $-8)#1 1' ,1)#$0/#(µ, )2& $+.6& $#( µ'& ,1;264,-'1[ 
$#( >-0/"#1)'2 =<-2"5 ;+:';* "'2 /, $2# ;25/)+µ' )+& +µ6-'& ,µ4'10?#1)'2, "'2 
;,9),-<1 =-,25/)+", 1' "51#(µ, )2& '$'-'0)+),& -(7µ0/,2& /)#1 ,3#$:2/µ%. !)# 
",45:'2# '()% '1':9,)'2 + µ,7#;#:#.0' "'2 + ;2';2"'/0' $#( '"#:#(7*7+", .2' 
)2& $-#'1'4,-7,0/,& ,16-.,2,&.  
 
 
2.1   !@-2,"#µA8 60-%5+*/#/8 
 
A2' )#1 ,3#$:2/µ% +=#.-54+/+& ;,1 ,0='µ, $#::6& ,$2:#.6&. 
B()% $#( =-,2'?%µ'/)'1 *)'1 µ0' 4#-+)* /(/",(* 
+=#.-54+/+&. B$% .1</)#9& "'2 40:#(& $#( ;267,)'1 )6)#2#1 
,3#$:2/µ%, ,0='µ, )+1 ,("'2-0' %:# '()% )# =-#12"% ;25/)+µ' 
1' =,2-2/)#9µ, ;9#  +=#.-'4+)2"5  µ+ ,$'..,:µ')2"*& =-*/+&. 
B()5 *)'1 )' ,3*&: MARANTZ PMD 661 MK II  (,2"%1' 3) 
"'2 SONY PCM-10. K'-'"5)< /)#1 ($01'"' 1) ;2')07,1)'2 )' 
),=12"5 )#(& ='-'")+-2/)2"5. C'78& ;,1 ($*-=, + ;(1')%)+)' 
,$2:#.*& ,3<),-2"81 µ2"-#481<1 + +=#.-54+/+ 7' .21%)'1 µ, 
)' µ2"-%4<1' $#( 6=#(1 $51< )#(& #2 /(/",(6&. J%1# /)+1 
$,-0$)</+ )#( SONY PCM-10  ,0='µ, )+1 ;(1')%)+)' 1' 
=-+/2µ#$#2*/#(µ, 61' '()#/=6;2# set binaural µ2"-#481<1. G# /(.","-2µ61# 
?,(.5-2 6;21, ,3'0-,)+ $#2%)+)' /)+1 +=#.-54+/+ µ2'& "'2 $'-#(/0'?, )+1 $#2# 
?<1)'1* "'2 3,"57'-+ stereo ,2"%1'. F :%.#& $#( ;,1 )' =-+/2µ#$#2*/'µ, *)'1 )# 
.,.#1%& %)2 *)'1 $#:9 ,('0/7+)' '"%µ' "'2 /)#(& $#:9 ='µ+:*& 61)'/+& '16µ#(& 
$'-5 )+1 =-*/+ )<1 '1)2'16µ2<1 )#(&.   
A2' )+1 ),:,()'0' $,-0#;# +=#.-'4*/,<1 =-+/2µ#$#2*/'µ, )# SONY PCM-10. 
!)+1 ,2"%1' 4 $'-#(/25?,)'2 # ,3#$:2/µ%& $#( =-+/2µ#$#2*/'µ, .2' )+1 
;2,3'.<.* )+& ),:,()'0'& +=#.-54+/+&. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

N2"%1' 3 

N2"%1' 4 
SONY PCM – M10 recorder, 34$#&4=µ#), E#")A1(#  
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!)# )6)'-)# ",45:'2# .01,)'2 µ0' '1':()2"* '1'4#-5 /)#1 ,3#$:2/µ% $#( 
=-+/2µ#$#2,0)'2 /, ,$'..,:µ')2"6& /(17*",& "'2 /)' ),=12"5 ='-'")+-2/)2"5 
'()#9. 
 
2.2    !<1-2"#µA8 9/%B< 
 
A2' )#1 ,1)#$2/µ% )<1 +=+)2"81 $+.81 /)# )#$0#, "(-0<& .2' )# $#( "21#91)'2 )' 
$#(:25 * )' ?8' 8/), 1' ,01'2 ,42")* + +=#.-54+/+ )#(&, >'/2/)*"'µ, "(-0<& 
/)+1 $-#/<$2"* µ'& $'-')*-+/+ ;,;#µ61#( %)2 #2 .18/,2& µ'& .2' )2& /(1*7,2,& 
)+& $'10;'& *)'1 ,:5=2/),&. C')5 )+1 ;2'µ#1* µ'& /)# 4'-5..2 ;2'"-01'µ, 
'"#(/)2"5 )2& ,$24'16/),-,& $+.6& *=<1 $#( /(176)#(1 )# /(.","-2µ61# +=#)#$0#. 
B()6& )2& =<-0/'µ, =#1)-2"5 /, ;9# "')+.#-0,&: ') /)2& $+.6& #2 #$#0,& ;2')+-#91 
µ0' /)'7,-* 76/+ /)#1 =8-#, "'2 >) /)2& $+.6& #2 #$#0,& "21#91)'2. L=#2 )+& 
$-8)+& "')+.#-0'& $-#6-=#1)'2 "(-0<& '$% )+1 =:<-0;' (49::<µ' 75µ1<1 – 
;61)-<1,  )-230µ')' ":';281), *=#2 )+& ;,9),-+& "')+.#-0'& $-#6-=#1)'2 '$% )+1 
$'10;' ("')/0"2' – :6-2', *=#2 $)+181).  
 
A2' 1' ,01'2 $2# '$#),:,/µ')2"* + +=#.-54+/+ µ'&, 6$-,$, $'-5::+:'  1' 
,1)#$0/#(µ, )2& $+.6& '()6& /)#1 =-%1#, /, $2# ;25/)+µ' )+& +µ6-'& ;+:';* 
'$'1)81)'2. A2' )+1 '15."+ '()* )'321#µ*/'µ, )2& +=+)2"6& $+.6& /, ;(# 16,& 
"')+.#-0,&: ') /, '()6& $#( '$'1)81)'2 "')5 )+1 ;25-",2' )+& +µ6-'&, "'2 >) /, 
'()6& $#( '$'1)81)'2 "')5 )+1 ;25-",2' )+& 19=)'&. K2# /(.","-2µ61': 

 
 

2.2.1  >#83 62"&#5$6763 
 
G# ?+)#9µ,1# *)'1 + +=+)2"* "')'.-'4* )+& )#$#7,/0'&, /)#1 "9":# µ0'& +µ6-'&, 
/)+1 ;25-",2' 24 <-81 ;+:';*. J0' $-8)+ $-#/6..2/+ *)'1 1' $-'.µ')#$#2+7#91 

Manuf/Model Marantz PMD661 Sony PCM-M10 
MSRP 600 300 

Pocket Size ? / inches or 
mm / Weight 

No / 165mm x 93mm x 
36mm / 530g Incld Bats 

Yes / 62 mm\114 
mm\21.8mm / 187g incld 

bats 
Manuf's Mic Input Noise 

Spec 
S/N: IEC(A) 60dB None Provided 

Measured Mic Noise* / Hz 
Char. 

-125dBu -122dBu 

Phantom  /Voltage Yes/48v No 
DC Powering/Ext DC AA-4 / ? AA-2 

Tracks 2 2 
Media SD 4GB Int;MicroSD 

Max Resolution 24-bit/96k 24-bit/96k 
Analog In/Out 2 XLRmic/line in; mini line 

out 
Mini mic/line 

Record Buffer @48K Hz Yes, 2 secs Yes, 5 secs 
Cont.Rec Yes Yes 

OnBoard Mics Array  opposing omni-directional 
Digital In/Out  USB 

Special Features  digital limiter, low Hz cut, 
cross-memory recording, 

very power efficient 
 K01'"'& 1 
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,2"#/2),)-5<-,& +=#.-'4*/,2& /, /(.","-2µ61' /+µ,0' =<-0& ;2'"#$6&. B()* + 
)'")2"* %µ<& ;,1 *)'1 ,42")* :%.< )#( %)2 '$'2)#9/, µ,.5:+ =<-+)2"%)+)' )#( 
µ6/#( '$#7*",(/+& "'2 ;(1')%)+)' .2' "5)2 )6)#2# ;,1 ($*-=,, '$% )+1 /)2.µ* $#( 
#2 +=#.-'4*/,2& 7' "5:($)'1 /, >57#& $,-2//%),-,& '$% µ0' +µ6-,& .2' )+1 
/(::#.* ,1%& $2# '1)2$-#/<$,()2"#9 ;,0.µ')#&. V9/+ /)# ?*)+µ' $#( $-#6"($),  
6;21, + $-##$)2"* $#::'$:81 +=#.-'4*/,<1, /, ;,;#µ61' =-#12"5 ;2'/)*µ')'. 
O$-,$, :#2$%1 1' #-2/7#91 "5$#2,& 8-,& $#( $'-#(/25?#(1 "5$#2# ,1;2'46-#1 
$-#& +=#.-54+/+, "5$#2,& 8-,& '2=µ*& 7' :6.'µ,.  
Q$<& ,$2/+µ517+", 1<-0),-', =<-0/'µ, )2& ,$24'16/),-,& $+.6& /, '()6& $#( 
'"#9.#1)'2 )+1 19=)' "'2 /, '()6& $#( '"#9.#1)'2 )+1 +µ6-'. G+1  ,$#=* '()* # 
*:2#& '1')6::,2 /)2& 06:00-07:00 $-<216&  
8-,& "'2 ;9,2 /)2& 17:00-18:00 '$#.,(µ')216& 8-,&. S9=)' 6=#(µ, )2& 8-,& 18:00 – 
05:00 ,18 + ;25-",2' )+& +µ6-'& >-0/",)'2 /)2& 8-,& 05:00 – 18:00. J6/' /)' 
;2'/)*µ')' )+&  +µ6-'& "'2 )+& 19=)'& 6$-,$, 1' #-0/#(µ, "5$#2,& 8-,& 
+=#.-54+/+&. B()6& #2 8-,& #-0/7+"'1 µ, >5/+ )+1 ;-'/)+-2%)+)' )+& $'10;'&. 
K2# /(.","-2µ61' "')5 )2& 8-,& )+& '1')#:*& "'2 "')5 )2& 8-,& )+& ;9/+& )#( 
+:0#(, $'-')+-*7+", '(3+µ61+ "21+)2"%)+)' )<1 $)+181, $#( ,0), '4*1'1 )2& 
4<:26&  ,0), ,$6/)-,4'1 /, '()6&. F *:2#& >:6$,2 )+1 "*)+ )#( 4'-'..2#9 )2& 8-,& 
11:00 – 15:00 "'2 )2& 8-,& '()6& 6=#(µ, $'-#(/0' "')/2"281. G' "')/0"2' 
,2/6-=#1)'2 /)# 4'-5..2 '$% )+1 >#-21* $:,(-5 .9-< /)2& 10:00 )# $-<0 "'2 
'$#=<-#91 '$% '()% µ, )+1 ;9/+ )#( +:0#(, .2' )# ($%:#2$# ;25/)+µ' )#( 248-#( 
'()* )+1 ,$#=* /)'>:0?#1)'2 µ2'& "'2 =-0?#(1 ,"µ,)5::,(/+& .2' )# .5:' )#(&. @ 
19=)' $'-#(/25?,)'2 $2# 1<=,:2"* "'2 $2# µ(/)2"*. C(-0<& #2 "#("#(>5.2,& "'2 + 
=:<-0;' (5µ,/' ,3'-)8µ,1+ '$% )' "'2-2"5 4'21%µ,1') /(176)#(1 )+1 +=+)2"* 
,2"%1'. 
F2 7+-,()6& )+1 19=)' "21#91)'2 "5)< '$% µ(/)2"%)+)' #$%), "'2 ;,1 ,01'2 
,9"#:#& # ,1)#$2/µ%& )#(& +=+)2"5. R(/)(=8& /, '()*1 )+1 ;2'µ#1* µ'&, ;,1 
,0='µ, )+1 ,("'2-0' 1' +=#.-'4*/#(µ, )#(& ,1)($</2'"#9& *=#(& )<1 T#(-0;<1 
$#( )/'"81#1)'2. 
J,)5 '$% µ2' $2# :,$)#µ,-* :#2$%1 $'-')*-+/+, =<-0/'µ, )+1 +µ6-' /, 4 )-0<-' 
/)' #$#0' "'2 $-'.µ')#$#2*7+"'1 #2 +=#.-'4*/,2& : 05:00 – 08:00,  09:00 – 
12:00,  17:00 – 20:00, 22:00 – 01:00  "'2 /, "5$#2,& /(.","-2µ61,& 8-,& )+& 
+µ6-'&, "(-0<& µ,/+µ,-2'16& : 14:00,  16:00.  
 
2.2.2 ./0%"&1 ?@78*- 62"&#5$6763 
 
@ ,$2:#.* )+& 76/+& +=#.-54+/+& ,01'2 61' $#:9 :,$)% ?*)+µ'. @ 76/+ µ$#-,0 1' 
µ'& #;+.*/,2 /, $#::5 "'2 $:*-<& ;2'4#-,)2"5 µ,)'39 )#(& '$#),:6/µ')'. G# 
"57, /+µ,0# ,01'2 3,=<-2/)% 6=,2 )' ;2"5 )#( ='-'")+-2/)2"5, "5$#2# $#(:0 $#( 
4<:25?,2 ,",0 "#1)5, + .,2)#12"* >:5/)+/+, %:' '()5 $-#/;0;#(1 /)# "57, /+µ,0# 
µ0' µ#1';2"%)+)' +=+)2"*& $:+-#4#-0'&. F$%), ,01'2 ,1),:8& ;2'4#-,)2"* + 
$-#/6..2/+ +=#.-54+/+& /)+1 $,-0$)</+ $#( 76:#(µ, 1' $-#/;8/#(µ, µ2' 
/4'2-2"* ,2"%1' )#( )2 .0.1,/7'2 /)# /(.","-2µ61# )#$0#, '$% )# 1' ,-,(1*/#(µ, 
;2,3#;2"5 )+1 >2#'"#(/)2"* )#( )#$0#( '()#9. A2' )+1 $-8)+ $,-0$)</+, $#( ,01'2 
"'2 + $,-0$)</+ $#( µ'& '4#-5 /)+1 $'-#9/' ,-.'/0', 7,<-*/'µ, $<& 61'& 
/(1;('/µ%& /+µ,0<1 /)#1 =8-# 7' µ'& ;8/,2 61' '-",)5 $2/)% '$#)6:,/µ'. !)+1 
;,9),-+ $,-0$)</+ 0/<&, 7' $-6$,2 1' ,/)25/#(µ, )+1 $'-')*-+/* µ'& /, 
/(.","-2µ61' ($#",0µ,1' )+& $'10;'& )#( )#$0#(.  
B1'46-'µ, 1<-0),-' %)2 "')+.#-2#$#2*/'µ, )+& $+.6& *=#( /, ;9# "')+.#-0,&  .2' 
1' )2& ;2'"-01#(µ, =<-2"5. A2' )2& $+.6& *=#( #2 #$#0,& 6=#(1 /)'7,-6& 76/,2& /)#1 
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=8-# ;,1 *)'1 ;9/"#:# 1' >-#9µ, /+µ,0' +=#.-54+/+&. V9/+ 6$-,$, 1' >-#9µ, 
.2' )2& $+.6& #2 #$#0,& "212%1)#(/'1 /)+1 ,(-9),-+ $,-2#=* µ2'& "'2 # ,3#$:2/µ%& 
7' 6µ,1, /)'7,-%& /, "5$#2' /+µ,0'. K'-')+-81)'& :#2$%1 )2& /(1*7,26& )#(&, 
,1)#$0/'µ, "5$#2' /+µ,0' )' #$#0' ,$2/"6$)#1)'2 /0.#(-' "')5 )+1 ;25-",2' )+& 
+µ6-'& #2 $-<)'.<12/)6& µ'&. !+µ,0' /)' #$#0' 4<:25?#(1 "'2 /+µ,0' /)' #$#0' 
)-64#1)'2 *)'1 )' "')5::+:'. K'-')+-*7+", %)2 '-",)5 '$% )' ,0;+ $#( 
µ$#-#9/'µ, 1' '"#9/#(µ, 4<:25?'1, µ6/' /)#(& H+:#9& 75µ1#(&. F2 ,:26& #2 
#$#0,& ,0='1 '"%µ' <-2µ'/µ61#(& "'-$#9& $51< /)' ":';25 )#(& $'-,0='1 )-#4* 
/)' "')/0"2' "'2 /)' $#(:5"2' )2& µ,/+µ,-2'16& 8-,&. I6>'2' "5$#2' ,0;+ 
4<:25?#(1 /, ;(/$-%/2)' /+µ,0' $51< /, >-5=2' * "'2 )-64#1)'2 /, $,-2#=6& 
,")%& )#( 4'-'..2#9. B$% )+1 /)2.µ* $#( '$#")*/'µ, ;9# $#:9 /+µ'1)2"5 
/)#2=,0' %$<& )# $%), "'2 )# $#( 7' >-#9µ, )2& +=+)2"6& µ'& $+.6&, 6µ,:, 1' 
"':9H#(µ, )# '2/7+)2"% "#µµ5)2 .2' 1' #-0/#(µ, )' /+µ,0' )<1 +=#.-'4*/,<1.  
G# .,.#1%& %)2 ;,1 76:'µ, 1' '$#µ#18/#(µ, )2& +=+)2"6& $+.6& .2' 1' 
'1'/(176/#(µ, )# )#$0#, '::5 1' "')'.-5H#(µ, )' .,.#1%)' %$<& $-'.µ')2"5 
/(16>+/'1 /)#1 )%$# "'2 )#1 =-%1#, $-#U$#76),2 µ0' ($#",2µ,12"* $-#/6..2/+ + 
#$#0' $,-2:'µ>51,2 '()% )# '2/7+)2"% "#µµ5)2. !+µ'1)2"% /(/)')2"% '()*&  )+& 
($#",2µ,12"*& $-#/6..2/+& ,01'2 "'2 + ,$2>:+)2"* '"#(/)2"* )#( 4'-'..2#9.     
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!)+1 $'-#9/' ,-.'/0' 
:#2$81 =<-0/'µ, )+1 
)#$#7,/0' /, "5$#2,& 
$,-2#=6& #2 #$#0,& 
/(1'-)*/,2 )+& 8-'& 
"'2 )+& µ#-4#:#.0'& 
)#( 4'-'..2#9 + #$#0' 
6=,2 "'7#-2/)2"% -%:# 
/)+1 '"#(/)2"* )#(, 
µ'& $'-6=#(1 "5$#2' 
/(.","-2µ61' /)#2=,0' 
$#( $-#6"(H'1 '$% )+1 
$'-')*-+/+ $#( 
$-#+.*7+",. F2 
$,-2#=6& '()6& ,01'2 3 
)#1 '-27µ% (,2"%1' 5). 
@ 1+ $,-2#=*, $#( 
;2'"-01,)'2 µ, $-5/21# 
=-8µ' /)+1 ,2"%1', 
"':9$),2 )' 2/3 )#( 
4'-'..2#9 "'2 ,01'2 )# 
>#-21% )µ*µ' )#(, "')5 
µ*"#& )#( #$#0#( 
#-781#1)'2 H+:5 
"57,)' >-5=2', "'2 
'$#),:,0 )# /),1% 
)µ*µ' )#( 4'-'..2#9. 
@ 2+ $,-2#=*, µ, µ$:, 
=-8µ', "':9$),2 )# 1/3 
)#( 4'-'..2#9 "'2 ,01'2 
)# 1%)2# )µ*µ' )#(. !, 
'()% )# "#µµ5)2 + 
"#0)+ )#( 4'-'..2#9 
'1#0.,2 ='-'")+-2/)2"5 
"'2 )' '$%"-+µ1' 
>-5=2' $,-2#-0?#1)'2 
'2/7+)5, '218 /)# 
µ,.':9),-# µ*"#& 
,"')6-<7,1 )+& "#0)+& 
"')':*.#(1 $:'.26& µ, 
$2# #µ':6& ":*/,2&.  
@ 3+ $,-2#=*, $#( 
;2'"-01,)'2 µ, "%""21# 
=-8µ', "':9$),2 )+1 
$'-':0' $#( >-0/",)'2 
/)# 1%)2# $6:'.#& )#( 
1+/2#9. @ $'-':0' 
'()* 6=,2 µ*"#& 140m 
"'2 $,-2>5:,), '$% 

N2"%1' 5 
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H+:5 '$%"-+µ1' >-5=2'. 
A2' "57, µ0' '$% '()6& )2& $,-2#=6& ,$2:6=)+"'1 "5$#2' /+µ,0' +=#.-54+/+& >5/+ 
)<1 ='-'")+-2/)2"81 $#( $-#'1'46-'µ,. S' ,$2/+µ51#(µ, ,;8 %)2 + >:5/)+/+ 
"')5 µ*"#& )#( 4'-'..2#9 ;2')+-,0 )+1 0;2' µ#-4#:#.0', $2"-#;541,& "'2 :(.'-26& 
"')'µ,/*& )+& "#0)+&, "'2 ;25/$'-),& ,:26& "'2 ='-#($26& ,"')6-<7,1 '()*&. 
!(.","-2µ61' .2' )+1 1+ $,-2#=* $-'.µ')#$#2*/'µ, +=#.-'4*/,2& /, ;9# /+µ,0' 
(1.1 & 1.2. G# /+µ,0# 1.1 >-0/",)'2 /)' 630m >%-,2' '$% )+1 $'-':0', ,01'2 /)# 
"(-0<& )µ*µ' )#( 4'-'..2#9 "'2 )# $2# /),1%, )# $:5)#& )+& "#0)+& ;,1 3,$,-15 )' 
30m. R()2"5 "'2 '1')#:2"5 #-781#1)'2 $'19H+:' "57,)' >-5=2' %$#( 
/=+µ')0?#1)'2 $#::6& )-9$,& /)2& #$#0,& 4<:25?#(1 '-",)5 $#(:25, /)+1 ;()2"* 
$:,(-5 ($5-=#(1 ,:26& ,18 "')'µ,/*& )+& "#0)+& ($5-=#(1 $2"-#;541,& "'2 
:(.'-26&. 
G# /+µ,0# 1.2 >-0/",)'2 >#-,2%),-' /)# 4'-5..2, /)' 750 µ6)-' '$% )+1 $'-':0'. 
@ µ#-4#:#.0' )#( )#$0#( ,01'2 + 0;2' µ, )# /+µ,0# 1. @ ;2'4#-5 6.",2)'2 /)# %)2 
;,1 ($5-=#(1 )%/# µ,.5:,& /$+:26& /)' >-5=2', %)2 6=#(µ, 9$'-3+ ='-#($281 
$6-'1 )<1 ,:281 ,"')6-<7,1 )+& "#0)+&, "'2 + "#0)+ 6=,2 $:5)#& µ,.':9),-#, .9-# 
/)' 35 µ6)-'. 
 
A2' )+ 2+ $,-2#=* ,$2:63'µ, ,$0/+& ;9# /+µ,0' (2.1 & 2.2). G# /+µ,0# 2.1 
>-0/",)'2 /)'  460m >%-,2' '$% )+1 $'-':0', ,01'2 /)# /+µ,0# %$#( '1#0.,2 
='-'")+-2/)2"5 + "#0)+ )#( 4'-'..2#9 $-#)#9 $:+/25/,2 )+1 75:'//', )# $:5)#& 
)+& ,01'2 .9-< /)' 70m, ,",0 /=+µ')0?,2 µ0' $:'),0' 7' :6.'µ,, /)+1 '1')#:2"* 
$:,(-5 )+& #$#0'& "')':*.#(1 $:'.26& :%4<1. !)+1 ;()2"* $:,(-5 '()*& )+& 
$:'),0'& #-781#1)'2 $'19H+:' >-5=2'. @ >:5/)+/+ ,01'2 )'321#µ+µ61+ µ, )#1 
0;2# )-%$#, µ%1# $#( #2 /(/)5;,& )<1 75µ1<1 '$6=#(1 '-",)5 µ,)'39 )#(& '$% )+1 
µ0' 5"-+ /)+1 5::+ "'2 6=#(µ, $'-#(/0' /"01<1. G# /+µ,0# 2.2 >-0/",)'2 30m 
>#-,2%),-' '$% )# 2.1. N",0 ($5-=,2 µ0' -<µ'P"* ,"":+/0' µ$-#/)5 /)+1 #$#0' 
($5-=,2 61' $+.5;2, K51< /, '()% )# $+.5;2 )#$#7,)*/'µ, )+1 /(/",(*. S' 
,$2/+µ51#(µ, %)2 ;,1 6=#(µ, $'-#(/0' ;61)-<1 /, $#:9 "#1)21* '$%/)'/+ $'-5 
"5)2 75µ1#(& /, '$%/)'/+ 2m  µ$-#/)5 '$% )# $+.5;2. 
A2' )+1 3+ $,-2#=* ,$2:63'µ, 3 /+µ,0' (3.1, 3.2 & 3.3). G# /+µ,0# 3.1 >-0/",)'2 
/)+1 ;()2"* $:,(-5 )+& $'-':0'&, ,",0 $#( /"5,2 )# "9µ'. G# /+µ,0# 3.2 >-0/",)'2 
7m ;()2"5 '$% )+1 63#;# )#( 4'-'..2#9. G# /+µ,0# 3.3 >-0/",)'2 /)# µ6/# )+& 
$'-':0'&. !)#1 $01'"' 2 >:6$#(µ, /(.",1)-<µ61' )' /)#2=,0' )<1 <-81, )<1 
$,-2#=81, )<1 /+µ,0<1 "'2 )<1 ='-'")+-2/)2"81 )+& +=#.-54+/+&. !)+1 
$'-5.-'4# 2.3.1 .01,)'2 :,$)#µ,-* '1'4#-5 /)' /+µ,0' +=#.-54+/+&.    
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2.3  .-2-7C1/#/ =$" 5D7µ"#/ )@-2,"#µ-D 
 
O=#1)'& #-0/,2 )' /+µ,0' +=#.-54+/+&, 6µ,:, 1' /)*/#(µ, )#1 ,3#$:2/µ% µ'&. @ 
-97µ2/+ "'2 + )#$#76)+/+ )#( ,3#$:2/µ#9 µ'& ,01'2 "'7#-2/)2"* .2' )# ),:2"% 
'$#)6:,/µ'. !(1,$8& 6$-,$, 1' :5>#(µ, ($%H+ µ'& "5$#2,& :,$)#µ6-,2,& $#( 
'1':9#1)'2 $'-'"5)<. 
 
2.3.1  A"/"?@;676  !09#"$:-*- 
 
@ +=#.-54+/+ µ'& "'2 )# $'-'.%µ,1# '$% '()*1 (:2"% 76:'µ, 1' ,01'2 %/# )# 
;(1')%1 $2# "#1)5 /, '()% $#( :'µ>51#(1 )' '()25 µ'& $'-,(-2/"%µ,1#2 /, '()% 
)# µ6-#&, 1' 6=,2 ;+:';* µ0' )6)#2'  2/#--#$0' /, ,1)5/,2& "'2 /, =-#26&, $#( 1' 
'1)'$#"-01#1)'2 /)+1 $-'.µ')2"%)+)'. !'48& "'2 '()% ,3'-)5)'2 /, 61' µ,.5:# 
>'7µ% '$% )' ='-'")+-2/)2"5 )#( ,3#$:2/µ#9 "'78& ,$0/+& "'2 '$% )+ 76/+ 
)#$#76)+/+& )<1 µ2"-#481<1. C21+7*"'µ, :#2$%1 >5/+ "5$#2<1 "'1%1<1, )#(& 
#$#0#(& '1'46-#(µ, ,;8. 

16 ,8#0"21 26 ,8#0"21 36 ,8#0"21 >#83 
42"&#5$6763 

B@µ( 
42"&#5$6763 C6µ8'" 

1.1 
C6µ8'" 
1.2 

C6µ8'" 
2.1 

C6µ8'" 
2.2 

C6µ8'" 
3.1 

C6µ8'" 
3.2 

C6µ8'" 
3.3 

   
E 

     
09:00 – 12:00  
 

G' "')/0"2' 
(:6-2'), µ, )' 
/)#2=,0' )#( 
=8-#(('1)*=+/+ 
4'-'..2#9). 
K#(:5"2' )2& 8-,& 
$#( $64),2 )# 4<& 
µ6/' /)# 4'-5..2. 

  
E 

 
E 

    14:00 
 

 E E     16:00 

 
E 

       
  05:00 – 08:00 
 

K#(:5"2' $#::81  
,2;81 "')5 )+1 
61'-3+ "'2 "')5 
)+1 :*3+ )+& 
+µ,-*/2'& 
;-'/)+-2%)+)5& 
)#(&. S(")%>2' 
;-'/)+-2%)+)' 
µ6/' /)# "(-0<& 
4'-5..2. L=#2 )+& 
=:<-0;'& µ, )+1 
,16-.,2' )#( '6-'.  

 
E 

   
E 

    
17:00 – 20:00 
 

    
     E 

    
  22:00 – 01:00 

     
 
 
 
 
 
 
E 

 
 
 
 
 
       
 
 
   E 

 
 
 
 
 
 
 
E 

 
 
 
 
 
16:00 

L=#2 )+& 
75:'//'& . @ 8-' 
;,1 6$'2?, )%/# 
"'7#-2/)2"% -%:# 
%/# + "')5/)'/+ 
)+&. N$2:63'µ, 
:#2$%1 '()*1 )+1 
8-' .2')0 µ'& 
,1;264,-, # 
$'4:'/µ%& )#1 
"(µ5)<1. B()% 7' 
µ$#-#9/, 1' .01,2 
#$#2';*$#), 8-' 
)+& +µ6-'&. 

K01'"'& 2 
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F $-8)#& "'1%1'& '4#-5 )+1 '$%/)'/+ )<1 µ2"-#481<1 '$% )# 6;'4#&. 
K'-')+-,0)'2 %)2 )# 45/µ' '::5?,2 
"')5 $#:9 %/# '(351,2 + '$%/)'/+ '$% 
)# 6;'4#&. C(-0<& (H+:6& /(=1%)+),&, 
'$#--#4#91)'2 /, '$#/)5/,2& 
µ2"-%),-,& )<1 40cm '$% )# 6;'4#&. 
J0' '$%/)'/+ 0/+ µ, '()*1 )#( µ6/#( 
'17-8$21#( 9H#(& '$% )# 6;'4#& µ'& 
;01,2 /'48& µ2' $2# -,':2/)2"* .2' )#1 
517-<$# 4'/µ')2"5 ,2"%1'.    
@ /),-,#4<12"* ,2"%1' ,01'2 µ0' '"%µ' 
$#:9 /+µ'1)2"* $'-5µ,)-#&. F 
/(.","-2µ61#& ,3#$:2/µ%& ;,1 µ'& 
$'-6=,2 )+1 ;(1')%)+)' 1' $'03#(µ, µ, 
)+1 µ,)'39 )<1 µ2"-#481<1 .<10' "'2 
'$%/)'/+. J0' $2/)* '1'$'-5/)'/+ 
:#2$81 )+& /),-,#4<12"*& ,2"%1'& 7' 
µ$#-#9/, 1' ,$2),(=7,0 µ, )+1 
'$%/)'/+ )#( /(/)*µ')#& '$% )2& 
+=+)2"6& $+.6& 6)/2 8/), 1' $,-26=,2 )# 
,$27(µ+)% $#/#/)% =8-#(, "'2 µ, )+1 
on axis ;2,97(1/+ )#( /(/)*µ')#& 6)/2 
8/), 1' 6=,2 µ0' $#2"2:0' %/<1 '4#-5 
)2& ;2'4#-,)2"6& ;2,(791/,2& 
$-#6:,(/+& )<1 3,=<-2/)81 +=+)2"81 

$+.81. G# $#/#/)% =8-#( µ'& ;01,2 µ0' /'46/),-+ ,2"%1' .2' )# >57#& $,;0#(, .2' 
)# $%/# µ'"-25 + "#1)5 /, ,µ5& >-0/"#1)'2 #2 $+.6& *=#(. @ on axis ;2,97(1/+ )#( 
/(/)*µ')#& /, /(1;('/µ% $51)' µ, )+1 .<10' "5:(H+& )+& ;25)'3+& )<1 
µ2"-#481<1 µ'& ;01,2 )+1 2"'1%)+)' 1' )#$#7,)*/#(µ, )2& ;254#-,& +=+)2"6& 
$+.6& µ6/' /)# $:'0/2# )+& /),-,#4<12"*& µ'& ,2"%1'&. !, '()% )# /+µ,0# 7' 
"51#(µ, µ2' '1'4#-5 /)+1 '"-2>* 76/+ )+& /(/",(*& .2' "57, 61' '$% )' /+µ,0' 
$#( '1'46-'µ, $'-'$51<.  
 
,8#0"21 1 – C6µ8'" 1.1: !)+1 '1')#:2"* $:,(-5  
($5-=,2 µ0' 7#:<)* /$+:25, 9H#(& $,-0$#( 30m 
"'2 /)+1  ;()2"* #2 ;9# .+-'2%),-,& ,:26& )+& 
$,-2#=*& (,2"%1' 6) 2m µ$-#/)5 '$% 61'1 
"57,)# H+:% >-5=#. K51< /)+1 µ0' '$% '()6& 
)2& ,:26& )#$#7,)*7+", + /(/",(* +=#.-54+/+&, 
µ6/' /, µ0' )-9$' "5)< '$% 61' µ,.5:# 
-'.2/µ61# ":';0. @ /(/",(* )#$#7,)*7+", /, 
9H#& 1,8m "'2 + on axis ;2,97(1/+ )+&  
$-#/'1')#:2?%)'1 '1')#:2"5, "57,)' /)+1 
;2,97(1/+ )+& "#0)+&, µ, $-%/<$# /)+1 µ,.5:+ 
/$+:25 (,2"%1' 7). 
 
,8#0"21 1 – C6µ8'" 1.2: @ /(/",(* )#$#7,)*7+", /, 9H#& 0,8m '$% )# 6;'4#& 
$51< /, µ0' '()#/=6;2' >5/+ '$% ":';25 /)# µ6/# )+& "#0)+&. @ on axis ;2,97(1/+ 
)+& /(/",(*& $-#/'1')#:2?%)'1 1%)2', $'-5::+:' µ, )+1 ;2,97(1/+ )+& "#0)+&. !, 

N2"%1' 6 

N2"%1' 7 
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'$%/)'/+ 1m $0/< '$% )+1 /(/",(* ($*-='1 $2"-#;541,&, ,18 + ($%:#2$+ 
>:5/)+/+ >-2/"%)'1 /, '")01' 4m '$% '()*1.   
 
 
,8#0"21 2 – C6µ8'" 2.1: !)+1 '1')#:2"* $:,(-5, ($5-=#(1 ;9# '-",)5 µ,.5:,& /, 
+:2"0' ,:26&. K51< /, µ0' '$% '()6& )2& ,:26& )#$#7,)*7+", + µ+='1* +=#.-54+/+& 
/, '$%/)'/+ 2m '$% )# 6;'4#& (,2"%1' 8). @ on axis ;2,97(1/+ )+& /(/",(*& 
$-#/'1')#:2?%)'1 >%-2' $'-5::+:' µ, )+1 ;2,97(1/+ )+& "#0)+& )#(  
4'-'..2#9, + #$#0'   $,-1#9/, '-2/),-5 )+&.   
 
 

,8#0"21 2 – C6µ8'" 2.2: @ 
/(/",(* *)'1 )#$#7,)+µ61+  /)' 
0,6m '$% )# 6;'4#&. H on axis 
;2,97(1/+ )+& /(/",(*& >-0/",)'2 
"57,)' /)+1 ;2,97(1/+ )+& "#0)+&, 
µ, $-#/'1')#:2/µ% /)' ;()2"5 
%$#( >-0/"#1)'2 $#:9 H+:5 >-5=2' 
µ, '-'2#9& 75µ1#(&. @ /(/",(* 
)#$#7,)*7+", /)' 30m '$% )' 
>-5=,2'. 
,8#0"21 3 – C6µ8'" 3.1: @ 
/(/",(* >-0/",)'2 /)' ;()2"5 )+& 
$'-':0'& 1m '$% )#1 >-5=# 
'"-2>%& ,",0 $#( /"5,2 )# "9µ' /, 
9H#& 1m '$% )# 6;'4#&. G+1 
"-')5µ, /)' =6-2' µ'& "'2 + on 
axis ;2,97(1/+ )+& /(/",(*& 
$-#/'1')#:0?,)'2 1#)2#'1')#:2"5 
6=#1)'& $-%/<$# )#1 $'4:'/µ% 
)<1 "(µ5)<1 (,2"%1' 9). 
,8#0"21 3 – C6µ8'" 3.2: @ 
/(/",(* )#$#7,)*7+", /)' 2m '$% 

)#1 >-5=# "'2  8m '$% )# "9µ' /, 
9H#& 0,8m '$% )# 6;'4#& $51< /, 
µ0' '()#/=6;2' >5/+ '$% ":';25. 

@ on axis ;2,97(1/+ )+& /(/",(*& $-#/'1')#:0?,)'2 1%)2' "'2 6=,2 $-%/<$# )# 
$6:'.#&. 
 
,8#0"21 3 – C6µ8'" 3.3: @ /(/",(* 
,01'2 )#$#7,)+µ61+ $51< /)+1 
'()#/=6;2' >5/+ /)' 0,8m '$% )# 
6;'4#&. G# /+µ,0# ,01'2 '1#2=)%, ;,1 
$,-2>5:,), '$% >-5=2' µ2'& "'2 
>-0/",)'2 '"-2>%& µ$-#/)5 /)+1 63#;# 
)#( 4'-'..2#9 "'2 '$6=,2 15m '$% )# 
"9µ'. @ on axis ;2,97(1/+ )+& /(/",(*& 
$-#/'1')#:0?,)'2 1%)2' "'2 6=,2 
$-%/<$# )# $6:'.#&. 
 

N2"%1' 8 
C5)< /)# "%""21# $,-0.-'µµ' >-0/",)'2 + /(/",(* µ'&. 

N2"%1' 9 
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2.3.2    Mic Gain 
 
@ $-#,10/=+/+  )<1 µ2"-#481<1 ,$+-,5?,2 "')5 $#:9 )# 45/µ' $#( +=#.-'4,0)'2. 
A2' levels )' #$#0' 3,$,-151, )' -12dBFS  '(351,2 + ,('2/7+/0' )<1 µ2"-#481<1, 
'$% )+1 5::+ %µ<& )# /9/)+µ' 6=,2 µ2' µ+ -,':2/)2"* '$%"-2/+ /)2& H+:6& 
/(=1%)+),& '$% )' 4 KHz "'2 $51<. G2& ,12/=9,2 $,-2//%),-# 7' :6.'µ,, "'2 )# 
5"#(/µ' .01,)'2 #39, 2;2'0),-' /)+1 $,-0$)</+ $#( /)+1 +=#.-54+/+ .01,)'2 
=-*/+ low cut 40:)-<1 $#( 7' '1'46-#(µ, $'-'"5)<. 
A2' )+1 $-#,10/=(/+ '"#:#(7*/'µ, 61'1 .,12"% "'1%1': G' peak )<1 "#1)2181 
*=<1 
76:'µ, 1' "(µ'01#1)'2 .9-< '$% )+1  /)57µ+ )<1 -12 dBFS. N$0/+& "5)2 $#:9 
/+µ'1)2"% .2' )+1 %/# )<1 ;(1')81 $#2# $2/)* "')'.-'4* )#( +=#)#$0#(  *)'1 )# 
1' 6=#(µ, 61' /)'7,-% gain /)' µ2"-%4<1' .2' %:' )'  +=#.-'4+µ61' '-=,0', µ, 
/"#$% 1' "')'.-'4#91  µ, /</)6& '1':#.0,& #2 ,1)5/,2&. A2' $'-5;,2.µ' )' :6-2' 
$'-#(/25?#(1 $#:9 µ,.':9),-+ +=+)2"* /)57µ+ '$% )#(& "#""21#:'0µ+;,&, '1 
:#2$%1 76:'µ, 1' +=#.-'4*/#(µ, )2& ;9# $+.6& µ, )# µ6.2/)# '$'-'µ%-4<)# 
/*µ', 7' "')':*.'µ, /, ;2'4#-,)2"5 level $-#,10/=(/+& .2' )+1 "57, $+.*. 
C5$<& 6)/2 %µ<& 7' =51'µ, )+1 µ,)'39 )#(& '1':#.0' $#( ($5-=,2 /, 4(/2"6& 
/(17*",&. O)/2 "')':*3'µ, µ,)5 '$% "5$#2,& ;#"2µ'/)2"6& :*H,2& /)' /+µ,0' $#( 
µ'& ,1;264,-'1, /, 61' gain )# #$#0# 1' ,01'2 µ,1 µ#1';2"% .2' %:' )' '-=,0' '::5 
1' "':9$),2 )#1 $-8)# "'1%1'.   

 
2.3.3  File Format 
  
G# format )#( '-=,0#( +=#.-54+/+& '4#-5 )+1 $#2%)+)' )#( ),:2"#9 '-=,0#(, 
"'78& "'2 )# µ6.,7#& '()#9. Q/# µ,.':9),-+ + '15:(/+ (bit depth) )#( 
"<;2"#$#2+µ61#( ;*.µ')#& )%/# µ,.':81,2 )# ;(1'µ2"% ,9-#& )#( /(/)*µ')#& 
%$<& ,$0/+& µ2"-'01,2 "'2 + $27'1%)+)' ">'1)2"#9 :57#(&. !)' $:'0/2' )+& µ03+& 
;,, =-+/2µ#$#281)'& µ,.5:+ /(=1%)+)' ;,2.µ')#:+H0'& sampling rate, µ'& ;01,2 
)+1 ,(=6-,2' 1' 6=#(µ, µ,.':9),-+ '15:(/+ "')5 )+1 ,$,3,-.'/0'. Q/# 
µ,.':9),-+ ,01'2 + /(=1%)+)' ;,2.µ')#:+H0'& )%/# $2# $2/)5 '1'$'-0/)')'2 )# 
'-=2"% /*µ'. K-#4'18& 7' =-+/2µ#$#2+7,0 "5$#2# µ+-'$#:,/)2"% format (wav, 
aiff, flac).  !)' $:'0/2' '()*& )+& ,-.'/0'& =-+/2µ#$#2*/'µ, format: WAV, 16bit   
44100Hz, .2' )#1 :%.< )#( %)2 7' $,-2#-2?%)'1, '2/7+)5 + =<-+)2"%)+)' )#( 
µ6/#( '$#7*",(/+& .2'  format  µ,.':9),-+& '15:(/+&.      
 
2.3.4     D0(+09(7'( 42"&#5$6763 
 
B$% )+1 /)2.µ* $#( "')':*3'µ, /)2& 76/,2&, /)2& 8-,& "'2 /, %:,& )2& :,$)#µ6-,2,& 
$#( '1'46-#1)'2 $'-'$51<, /,2-5 ,0='1 #2  +=#.-'4*/,2&. R,;#µ61#( %)2 ;,1 
,0='µ, )+1 ;(1')%)+)' 1' '"#9/#(µ, ," )<1 (/)6-<1 )2 +=#.-'4*/'µ, 6)/2 8/), 
1' $-#>#9µ, /, ;2#-7<)2"6& "21*/,2& /, µ0' ;,9),-+ $-#/$57,2' .2' )+1 
"')'.-'4* )#( $,-2,=#µ61#( $#( $-#/$'7#9/'µ, 1' "':9H#(µ, "57, 4#-5, 
>'/2/)*"'µ, /, /(µ$,-5/µ')' $#( >.5:'µ, "')5 )+1 '"-%'/+ $':'2#)6-<1 
+=#.-'4*/,<1 µ, )# 0;2# /9/)+µ', $-21 '$% '()%1 )#1 "9":# +=#.-'4*/,<1.  
O1' /+µ'1)2"% $-%>:+µ', *)'1 )# %)2 6$-,$, 1' :5>#(µ, $-#:+$)2"5 µ6)-' )' 
#$#0' %µ<& ,$+-6'?'1 )+1 $#2%)+)' )+& +=#.-54+/+& µ'&. !(/)+µ')2"5 :#2$%1 
=-+/2µ#$#2*7+", /, $,-2//%),-' '$% )' '-=,0' $#( +=#.-'4*7+"'1, low cut 
40:)-# "'2 /, %:' '1)2'16µ2#, $'-5.#1),& $#( ,$+-,5?#(1 )# ),:2"% 45/µ' )<1 
+=#.-'4*/,<1. B$% ,",0 "'2 6$,2)', '4#9 "')':*.'µ, /, "57, $,-0$)</+ /)2& 
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),:2"6& -(7µ0/,2& %$<&, .$1,µ!:, $)"),=$-.- $-: .5.(!59:, '$#µ'"-21%µ'/)'1 '$% 
)# /+µ,0# .2' 1' µ+1 ,$+-,5?#(µ, )+1 49/+ µ, )+1 $'-#(/0' µ'&. 
A2' )+1 '-=,2#76)+/+ "-')#9/'µ, =,2-%.-'4' $:+-#4#-0,& %$<&, '-27µ%& 
'-=,0#(, :,$)#µ,-* "')'.-'4* )+& 76/+& )+& /(/",(*&, 8-' +µ6-'&, /(17*",& 
4<)2/µ#9 (76/+ *:2#(, 76/+ 4,..'-2#9), /)57µ+ +=#.-54+/+&, =-*/+ 40:)-<1.     
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()*+,$"- 3 - 4=5A$#/ =$" ?"$,-%' 60-%5$*/µC<-> >,"=-D 
 
A2' )+1 µ03+ )#( (:2"#9, =-,25/)+", 1' $-'.µ')#$#2*/#(µ, '"-#5/,2&, /)+1 
/(16=,2' µ0' ;2':#.* )#( (:2"#9 $#( ,0='µ, /)' =6-2' µ'& '$% )2& +=#.-'4*/,2&, 
"'2 µ,)6$,2)' 1' )# ,$,3,-.'/)#9µ, /, H+42'"% $,-2>5::#1. A2' )+1 '"-%'/+ "'2 
;2'0-,/+ )#( (:2"#9, =-+/2µ#$#2*/'µ, )# :#.2/µ2"% )+& ,)'2-0'& stainberg )# 
wavelab. !)# $'-81 ",45:'2# '1':9,)'2 + ;2';2"'/0' $#( '"#:#(7*/'µ,.   
 

 
3.1   ?"$;"=$#3$ $50)"-7C1/#/8 =$" ;"$,-%'8 /0-%5$*/µC<-> 
>,"=-D 
 
A2' )+1 ),:,()'0' $,-0#;# +=#.-'4*/,<1, + /(1#:2"* ;25-",2' )#( +=+)2"#9 
(:2"#9 $#( "')'.-5H'µ, *)'1 19 8-,&. A2' 1' ,$2:63#(µ, )# ),:2"% (:2"% 
=-,25/)+", 1' )# "')+.#-2#$#2*/#(µ,. K2# /(.","-2µ61', µ0' $-8)+ 
"')+.#-2#$#0+/+, 6.21, µ, >5/+ )+1 +µ,-#µ+10', )+1 8-' )+& +µ6-'&, "'2 )# 
/+µ,0# +=#.-54+/+&. C')’ '()%1 )#1 )-%$# "')':*3'µ, /)# $2# '-=,0# '4#-5 $2# 
;25/)+µ' )#( 248-#( "'2 $#2' ,01'2 )' '2/7+)2"5 )#( ='-'")+-2/)2"5 >5/+ )#( 
/+µ,0#( $#( +=#.-'4*7+",. J,)5 '$% 61'1 "9":# ,$'1':+$)2"81 '"-#5/,<1 
"')'.-5H'µ, )' +=+)2"5 /)2.µ2%)($' )<1 '-=,0<1 '()81 61' $-#& 61', µ, 
:,$)#µ,-* '1'4#-5 /)2& $+.6& *=#( "'2 /)# =-#12"% /+µ,0# )#( "57, '-=,0#( $#( 
'()6& '$'1)81)'2. J, '()%1 )#1 )-%$# µ$#-#9/'µ, 1' '1)2/)#2=*/#(µ, 
#$#2';*$#), ;-5/+ "')'.-5H'µ, µ, )+1 '"-2>* 8-' )+& +µ6-'& $#( '()* /(16>+. 
R+:';* /(1#:2"5 6.21, '-=,2#76)+/+ /9µ4<1' µ, )# /+µ,0# +=#.-54+/+&, )+1 
8-' )+& +µ6-'&, )2& /(17*",& +=#.-54+/+&, "'2 )# $,-2,=%µ,1# )+& +=#.-54+/+&.  
O=#1)'& $:6#1 µ0' /(.","-2µ61+ ,2"%1' .2' )# "57, '-=,0# "'2 .2' )# $,-2,=%µ,1# 
'()81, ,$2:63'µ, µ, $#2' '$% '()5 7' /(1,=0/#(µ, .2' )+1 µ03+ )#( (:2"#9. Q$<& 
4'01,)'2 "'2 /)#1 $01'"' 2, .2' "5$#2' '$% )' ,$2:,.µ61' ;2'/)*µ')' )+& +µ6-'& 
$-'.µ')#$#2*7+"'1 +=#.-'4*/,2& /, $,-2//%),-' '$% 61' /+µ,0'. O)/2 ;2':63'µ, 
'-=,0' $#( +=#.-'4*7+"'1 /, /+µ,0' )' #$#0' ,0='1 $:#9/2# $,-2,=%µ,1# "'2 µ'& 
$'-,0='1 µ0' $'-'/)')2"* +=+)2"* ,2"%1'.  
C'78& )' '-=,0' '()5 ,01'2 µ,.5:+& ;25-",2'&, ;,1 µ$#-#9/'1 1' 
=-+/2µ#$#2+7#91 '()#9/2' "'2 ,$#µ61<& )' ),µ'=0/'µ, "'2 ;+µ2#(-.*/'µ, 16' 
($#-'-=,0'. G' )µ*µ')' $#( "-')*/'µ, )' ,$2:63'µ, "(-0<& µ, '1)2",2µ,12"5 
'::5 "'2 ($#",2µ,12"5 "-2)*-2'. R+:';* "%H'µ, /+µ,0' )<1 '-=,0<1 /)' #$#0' 
'"#9.#1)'2 "'7'-5 $#::5 '$% )' ='-'")+-2/)2"5 /)#2=,0' )+& )#$#7,/0'& $#( 
6=#(µ, ,0;+ $,-2.-5H,2 "'2 "')5 )+1 .18µ+ µ'& $'-#(/25?#(1 µ0'  +=+)2"* 
$:+-%)+)', '::5 $'-5::+:' $-#/;0;#(1 "'2 "5$#2' ?<1)512', "5$#2' ')µ%/4'2-'. 
W'-'")+-2/)2"% $'-5;,2.µ' ,01'2 )' "')/0"2' µ, )' :6-2' )#(&, + ,0/#;# )#(& /)# 
)#$0# "'2 #2 /)2.µ6& $#( $-#/,..0?#(1 )' µ2"-%4<1' ,01'2 /)2.µ6& $#( µ'& ;01#(1 
µ0' $#:9 3,"57'-+ '0/7+/+ )#( =8-#(. A2' )# "57, 61' '$% '()5 )' '-=,0' $#( 
$-#6"(H'1, "-')*/'µ, %:,& )2& $:+-#4#-0,& $#( '4#-#91 )' '-=,0' $#( 
$-#6-=#1)'2: 8-' +µ6-'&, /+µ,0# +=#.-54+/+&, /)57µ+ +=#.-54+/+& "'2 
$-#/76/'µ, ,$2$:6<1 )# =-#12"% /+µ,0# )#( '-=,0#( '$% )# #$#0# $-#6-=#1)'2. 
O)/2 "-')*/'µ, '"6-'2+ )+1 $:+-#4#-0' .2' )+1 '"-2>* 8-' )+& +µ6-'& /)+1 
#$#0' ;2';-'µ')0?#1)'2 )' +=+)2"5 1)#"#(µ61)' (,2"%1' 10).  
!,2-5 ,0=, µ2' $:+-6/),-+ "')'.-'4* )<1 +=+)2"81 ='-'")+-2/)2"81 '()81 )<1 
'-=,0<1 <& $-#& )#1 =-%1#. C')5 )+1 $,-'2)6-< '()* "')+.#-2#$#0+/+, =<-0/'µ, 
)' +=+)2"5 1)#"#(µ61)' /, ,$0$,;' µ, >5/+ )# >57#& $,;0#(, ;+:';* /, *=#(& $#( 
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>-0/"#1)'2 $#:9 "#1)5, /, *=#(& $#( >-0/"#1)'2 /, µ6/+ '$%/)'/+, "'2 /, *=#(& 
$#( "':9$)#(1 )# ($%>'7-# )+& +=+)2"*& ,2"%1'&. B()% 7' µ'& 6;21, µ0' $-8)+ 
$,-2.-'4* )#( 45/µ')#& "'2 )+& ;-'/)+-2%)+)'& .9-< '$% )' µ2"-%4<1', 
$:+-#4#-0' $#( 7' µ'& >#+7#9/, µ,)6$,2)' /)+1 µ03+ )#( (:2"#9.  
G,:2"%& /"#$%& *)'1 1' .01,2 + /(15-7-</+-µ#1)5? µ6/' /)# #$#0# 7' 
,µ4'10?#1)'2 #2 ,$2µ6-#(& +=#.-'4*/,2& '"6-'2,&, ;+:';* =<-0& )#1 ,µ$:#()2/µ% 
)#(& µ, ,$2$-%/7,)#(& *=#(&, "'2 µ, )+ =-#1#:#.2"* /,2-5 $#( ,µ4'10/)+"'1 "')5 
)+1 +=#.-54+/+. !)+1 ,2"%1' 10 $'-#(/25?#1)'2 )' 3,=<-2/)5 '-=,0' $#( 
/(176)#(1 )+1 µ03+ µ, $:+-#4#-0' .2' )+1 '"-2>* 8-' )+& +µ6-'& /)+1 #$#0' 
+=#.-'4*7+"'1 "'2 )+ =-#12"* /)2.µ* $#( '$'1)81)'2 µ6/' /)+1 ),:2"* µ03+.   
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()*+,$"- 4 – F><+575&#/-(-,,+G H,"=-D 
 
G# ),:2"% '-=,0# %$<& 6=,2 ,0;+ ;2')($<7,0, /(1'-7-87+", '$% '()#9/2' 
'$#/$5/µ')' )<1 +=#.-'4*/,<1. !)# ",45:'2# '()% $,-2.-54,)'2 + ;2';2"'/0' 
)+& ;+µ2#(-.0'& )#( +=+)2"#9 "#::5?. 
 
4.1 ?/µ"->5%3$ (-,,+G 
 
A2' 1' )#$#7,)*/#(µ, '()5 )' '$#/$5/µ')' /, "5$#2' /,2-5 "'2 1' 
;+µ2#(-.*/#(µ, '()% )# "#::5? (,2"%1' 10), $-#/$'7*/'µ, 1' '$#;8/#(µ, )+1 
,2"%1' )+& ;2"25& µ'& ,µ$,2-0'& 76)#1)'& "5$#2,& '-=6& )2& #$#0,& $-#/$'7*/'µ, 
1' µ+1 $'-'>#9µ,, %$<& ,01'2 + -#* )#( +=+)2"#9 1)#"#(µ61)#( "'2 + ;25-",2' )#( 
),:2"#9 '-=,0#( $#( 7' '1':9/#(µ, $'-'"5)<.  
!)# +=+)2"% '()% ),"µ*-2# $-#/$'7*/'µ, 1' '$#;8/#(µ, ;2' )+& '2/7*/,<& )+& 
'"#*& "'2 µ%1# %/# $2# $2/)5 µ$#-#9/'µ,, )# µ,.':,0# "'2 )+1 /#40' )+& 49/+& 
µ6/' '$% )2& ,16-.,2,& )+&, )2& #$#0,& ;26$,2 µ0' '::+:#(=0' '::+:61;,)<1 
.,.#1%)<1. !, '()% )# +=+)2"% 1)#"#(µ61)#, '"#9µ, ='-'")+-2/)2"5 )+1 ?<1)512' 
$#( ;01#(1 µ, )+1 $'-#(/0' )#(& )' ;254#-' ,0;+ $)+181 µ, )' "':6/µ')5 )#(&. 
C':6/µ')' $#( >.'01#(1 µ6/' '$% )2& $-<)#.,1,0& )#(& '15.",& %$<& )# 
?,(.5-<µ' "'2 + )-#4*. B$% )# 39$1+µ' )#(& $#( '1)'$#"-01,)'2 /)# $-8)# 4<& 
)+& +µ6-'&, * "')5 )+1 ,$2/)-#4* )#(& /)2& 4<:26& )#(& µ,)5 )# $6-'& )+& +µ6-'&. 
B"#9µ, )#(& H279-#(& )<1 ;61)-<1 "'2 )<1 49::<1 $#( ,1,-.#$#2#91)'2 µ, )# 
$'-'µ2"-% -,9µ' '6-', 2;2'0),-' %)'1 /<$'01,2 )# "57, )2 .9-< )#(&, 2;2'0),-' 
"')5 )+1 ;25-",2' )+& 19=)'&. C'2 µ,)5, $5:2 µ, )+1 /,2-5 )#(&, ;01#(1 =8-# /)#1 
'$%µ'"-# *=# )+& 75:'//'& $#( >#(0?,2 /)+1 63#;# )# 4'-'..2#9. G' "#-5"2' $#( 
0/<& ,01'2 $-#5..,:#2 )+& >-#=*&. G+1 '()#µ')#$#2+µ61+ "01+/+ )<1 "')/2"281 
$#( /$,9;#(1 1' )-'4#91 "5)< '$% )2& ,:26&. G+1 5µ,/+ $'-#(/0' '$% µ2"-%/<µ' 
$#(:5"2' µ, )+1 $-8)+ 5423+ )<1 "')/2"281, $#( 0/<& "'2 '()5 µ, )+1 /,2-5 )#(& 
)-64#1)'2 $6-'1 )<1 "'-$81 )<1 ,:281, '$% ?<1)'1#9& #-.'12/µ#9& #2 #$#0#2 µ, 
"5$#2#1 )-%$# 6-=#1)'2 /)+1 ,$2451,2' '$% )' $#;#>#:+)5. B"#9µ, 
='-'")+-2/)2"5 )+1 ,1)($</2'"* '"#(/)2"* )#( 4'-'..2#9 "(-0<& µ, )' :6-2' )<1 
"')/2"281 $#( "'),>'01#(1 /'1 $#)5µ2 "'2 >.'01#(1 µ6/' '$% )' ,$2>:+)2"5 
>-5=2' /)# 364<)#. 
B()5 "'2 %=2 µ%1# )' .,.#1%)' $-#/$'7*/'µ, 1' '$#;8/#(µ, µ, %/# )# ;(1')%1 
$2# $2/)% )-%$#.         

 
4.1.1 I-' 60/1"=-D J1-=->µC<1-> 
 
A2' 1' µ+1 '$#":01#(µ, '$% )+1 4(/2"* -#* )<1 .,.#1%)<1, + -#* )#( +=+)2"#9 
(:2"#9 76:'µ, 1' '"#:#(7,0 )+1 4(/2"* )+& 4#-5, ;+:';* )' ;2'/)*µ')' )+& 
+µ6-'& 1' ;2';6=#1)'2 )# 61' )# 5::# %$<& /)+1 $-'.µ')2"%)+)' (3+µ,-8µ')' – 
$-<0 – µ,/+µ6-2 – '$%.,(µ' – >-5;( – µ,/51(=)'). A2' '2/7+)2"#9& %µ<& :%.#(& 
$-#)2µ*/'µ, 1' ,""21*/#(µ, '$% )# '$%.,(µ'. 
N$0/+& $-#/$'7*/'µ, 1' ;2')+-*/#(µ, )# '"#(/)2"% ,1;2'46-#1 "')5 )+1 
'"-%'/+, 8/), 1' µ+1 =51,2 )# ,1;2'46-#1 )#( )# ),:2"% µ'& (:2"%, µ, )+1 -#* )#( 
=-%1#(. S' 6=,2 µ0' "5$#2' ;-'/)+-2%)+)' /)+1 ,2/'.<.* "'2 1' "#-(481,)'2 /)# 
)6:#&. A,.#1%& ,01'2 %)2 '$% )+1 49/+ )#( )# (:2"% µ'&, ;,1 6=,2  -'.;'0,&  
µ,)'>5/,2& /)# =-%1#, #9), '$%)#µ,& '::'.6&.    
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N""21*/'µ, :#2$%1 '$% )# '$%.,(µ' µ2'& "'2 + ,$2/)-#4* )<1 $#(:281 /)2& 
4<:26& )#(& $-#/6;2;, µ0' "21+)2"%)+)' $#( 7,<-*/'µ, "')5::+:+ .2' )+1 61'-3+ 
)+& $'-#(/0'/+& µ'&, /(1,=0/'µ, µ, )#(& *=#(& )+& 19=)'& $#( $-#/;0;#(1 µ2' 
.':*1+ "'2 µ2' $-'%)+)' "'2  
'$#),:#91 )# $2# 1<=,:2"% "#µµ5)2 )+& "')'.-'4*&, '"#:#97+/, )# 3+µ6-<µ' µ, 
)# 39$1+µ' )+& 49/+& )# #$#0# $-#/;0;,2 ,$0/+& µ0' "5$#2' '::'.* "'2 µ0' $2# 
;-'/)*-2' "01+/+. C:,0/'µ, µ, )' :6-2' $#( + #39)+)5 )#(& "'2 + "01+/+ )#(& /)# 
4'-5..2, $-#/;0;#(1 µ2' "#1)21* $'-#(/0' .2' )# ":,0/2µ# )+& '(:'0'&. 
 
4.1.2 ?"+5=)"$ .),"=-D 450)3-> K0-> 
 
@ ;25-",2' )#( ),:2"#9 '-=,0#( *)'1 61' ($#",2µ,12"% "-2)*-2#. Y6:'µ, 1' 
/(µ$)93#(µ, )# (:2"% %/# )# ;(1')%1 $,-2//%),-#, =<-0& %µ<& '()% 1' ;,0=1,2 
'49/2"#. Y' µ$#-#9/'µ, ;+:';* 1' $'-#(/25/#(µ, %:+ )+1 $:+-#4#-0' $#( 
/(::63'µ, /, $#:9 µ2"-* ;25-",2' '::5?#1)'& %µ<& )#1 -(7µ% $#( 
;2';-'µ')0?#1)'2 )' .,.#1%)'. A2' $'-5;,2.µ' )+1 8-' $#( ,$2/)-64#(1 /)+1 
4<:25 )#(& #2 "#""21#:'0µ+;,&, 6=#(µ, $'-#(/0' "5$#2<1 "#)/(4281.  
G# ;25/)+µ' %µ<& $#( 6=#(µ, )+1 "9-2' 5423+ )<1 µ'9-<1 µ'=+)2"81 
4<1'":5;<1 #2 "#""21#:'0µ+;,& 6=#(1 ,0;+ /<$5/,2.  !)+1 $-'.µ')2"%)+)' 
:#2$81 #2 *=#2 ;2';6=#1)'2 # 61'& )#1 5::# µ, µ0' 2/#--#$0' "'2 µ, µ0' 
/(.","-2µ61+ ;25-",2' /)#1 =-%1#. K'-')+-*/'µ, %)2 '()* + ;25-",2' 6=,2 
;2'4#-,)2"6& )2µ6& %/# "21#9µ'/), µ6/' /)# >57#& $,;0#(. R+:';* *=#2 $#( )#(& 
'1)2:'µ>'1%µ'/), /=,)2"5 $0/<, /, µ'"-21* '$%/)'/+, ,01'2 "(-0<& .,<4(/2"#0 
*=#2 ('6-'& /)' >-5=2', "'2 /)' 49::'), "'2 µ,)'>5::#1)'2 $#2# '-.5 /)#1 =-%1# 
/(."-2)2"5 µ, *=#(& $#( >-0/"#1)'2 /, µ6/+ '$%/)'/+ (."2%1+;,&, "2-"216?2'),"'2 
µ, *=#(& /, $-8)# $:51# (":';25 ,:25&, "#)/942', $#(:5"2' $#( 4<:25?#(1, 
"')/0"2') $#( µ,)'>5::#1)'2 '"%µ' $#2# .-*.#-'. B()* )+1 $:+-#4#-0' )+1 
,0='µ, "')'=<-+µ61+ '$% )+1 $,-2.-'4*  $#( ,0='µ, "51,2 1<-0),-' /)' '-=,0' 
µ'&. B4#9 ,$2:63'µ, :#2$%1 "5$#2#(& #;+.#9& %$<& )# 7-%2/µ' )#( '6-' .2' 
*=#(& $#( '4#-#91 )# ($%>'7-#, )#(& ."2%12;,& .2' *=#(& µ6/+& '$%/)'/+& "'2 
)#(& /#:0/),& µ'& %$<& "#)/942' "'2 "#""21#:'0µ+;,& .2' *=#(& /)# "#1)21% 
$,;0#, )#$#7,)*/'µ, )' '-=,0' /, µ2' /,2-5 + #$#0' ;2')+-#9/, '()*1 )+1 4(/2"* 
2/#--#$0', "')5 )+1 .18µ+ µ'& $51)'. @ /(1#:2"* ;25-",2' )#( ),:2"#9 "#::5? 
,01'2 96 :,$)5. 
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()*+,$"- 5 – L3@/ 60/1"=-D H,"=-D 
 
!, '()% )# ",45:'2# $,-2.-54,)'2 + µ67#;#& $#( '"#:#(7*/'µ, .2' )+1 µ03+ )#( 
+=+)2"#9 (:2"#9 $#( $-#6"(H, '$% )# "#::5? )<1 *=<1. 
 
5.1 !2)@)5%$#3$ 60-%5$*/µC<-> H,"=-D 
 
Q$<& 6=,2 ,0;+ ,2$<7,0, 76:'µ, 1' $'-#(/25/#(µ, )# (:2"% %$<& "')'.-54+", 
/)#1 =8-# "'2 /)#1 =-%1# µ, 61' ,:5=2/)# -,)#(/5-2/µ', =<-0& ,$2"':9H,2& 
+=#.-'4*/,<1. Z::</), "'2 + +=#.-54+/+ 6.21, µ, )on 0;2# /"#$% %$<& 6=,2 ,0;+ 
'1'4,-7,0 $'-'$51<. F$#2';*$#), $'-6µ>'/+ 6.21, µ, /"#$% 1' µ+1 '$#":01#(µ, 
'$% )+1 4(/2"* -#* )<1 .,.#1%)<1. A2' )#1 :%.< '()% /)+1 µ03+ =-+/2µ#$#2*/'µ, 
/),-,#4<12"5 '-=,0' *=#(, )' #$#0' ;2';6=#1)'2 )# 61' )# 5::# µ, µ0' /(16=,2' 
(,2"%1' 10). 
 

 

 
@ µ03+ 6.21, /)# $,-2>5::#1 )#( :#.2/µ2"#9 Cockos Reaper. !)# $,-2>5::#1 '()% 
)#$#7,)*/'µ, )' '-=,0' '$% )2& ;2'4#-,)2"6& 8-,& )+& +µ6-'& /, µ0' /,2-5 
;01#1)'& 6)/2 '$#/$5/µ')' '$% %:' )' /)5;2' )+& +µ6-'&, (–'$%.,(µ' -  >-5;( - 
3+µ,-8µ')' - $-<0 – µ,/+µ6-2). G# "57, '-=,0# *=#( )#$#7,)*7+", /, 3,=<-2/)% 
"'15:2 (,2"%1' 11). @ =-#12"* ;25-",2' $#( '42,-87+", /, "57, $,-0#;# )+& 
+µ6-'& ,3'-)*7+", "'7'-5 '$% )#1 %."# )+& $:+-#4#-0'&. A2' $'-5;,2.µ' )' 
3+µ,-8µ')' "'2 )# '$%.,(µ' )' .,.#1%)' 6=#(1 µ2' $#:9 /91)#µ+ '::5 $("1* -#* 
"'78& ,µ4'10?,)'2 61)#1+ "21+)2"%)+)', /, '1)07,/+ µ, )# >-5;( "'2 )# $-<0. 
C5$<& 6)/2 /)# ),:2"% '-=,0# "')':'µ>51#(1 µ2"-%),-# =-%1# )' µ,1 ;2'/)*µ')' 
'$% )' ;,.  
@ ,1'::'.* )<1 '-=,0<1 6.21, "(-0<& µ, '()#µ')2/µ% (automation) )+& 61)'/+& 
)<1 3,=<-2/)81 '-=,0<1 *=#(, µ, '()%1 )-%$# ;+µ2#(-.*/'µ, fade ins – outs 
$-#/;0;#1)'& 6)/2 "')5 "5$#2#1 )-%$# µ2' 4(/2"* ,1'::'.* )<1 /)2.µ2%)($<1 )+& 
+µ6-'& (,2"%1' 11).  

                                                                                                    N2"%1' 11 
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!, "5$#2' :0.' /+µ,0' )+& µ03+& /(1+=#91 "5$#2' ,:5=2/)' "'15:2'. B()5 )' 
/+µ,0' >-0/"#1)'2 =-#12"5 /)' /+µ,0' (2-10min.) "'2 (30-35min.) O1'& $-8)#& 
:%.#& $#( "51'µ, "5)2 )6)#2#, ,01'2 )# %)2 "5$#2' /)2.µ2%)($' )<1 +=#.-'4*/,<1 
$'-#(/25?'1, ,1;2'46-<1 "'2 )#$#7,)81)'& )' /)+1 /,2-5 + ),:2"* µ03+ 5$:<1, 
/)#1 =-%1# $,-2//%),-# '$% )# ,$27(µ+)%. O1'& ;,9),-#& :%.#& *)'1 .2' 1' 
$-#/;8/#(µ, µ2' $2# 61)#1+ ;-'/)+-2%)+)'. K'-5;,2.µ' /)# 30-35 min. 6=#(µ, 
$'-#(/0' 1(=),-0;<1, >5?#1)'& :#2$%1 ;9# ;2'4#-,)2"6& +=#.-'4*/,2& 1' 
/(1+=*/#(1, $-#/;8/'µ, µ2' ?<1)512' /)+1 /),-,#4<12"* ,2"%1'. Q:' '()5 
%µ<& )' /)2.µ2%)($' ;,1 '$6=#(1 $#:9 '$% )2& $-'.µ')2"6& /(17*",& µ0'& "'2 
'$'1)#91 /)# 0;2# =-#12"% ;25/)+µ' )+& +µ6-'& µ, '$%":2/+ :0.<1 µ%1# :,$)81 
)+& 8-'&. C5)2 $#( ,4'-µ%/'µ, $'-5::+:' µ, )+1 /(1*=+/+ '-=,0<1 *)'1 + 
'::'.* )+& 76/+& /)+ /),-,#4<12"* ,2"%1' (panning) )<1 "'1':281 $#( /(1+=#91. 
R+:';* /)' /),-,#4<12"5 '-=,0' $#( >5:'µ, 1' $'03#(1 /)#1 0;2# =-%1# 
'1)2/)-6H'µ, )+ /),-,#4<12"* ,2"%1' ("51'µ, )# ;,30 "'15:2 '-2/),-% "'2 
'15$#;') µ, '()%1 )#1 )-%$# ,32/#--#$*/'µ, "'2 '$:8/'µ, "5$<& )+1 
;-'/)+-2%)+)' '15µ,/' /)' ;9# 5"-' )+& /),-,#4<12"*& ,2"%1'&. 
K#:9 /+µ'1)2"%& $'-5.#1)'& "')5 )+1 µ03+ )#( (:2"#9 *)'1 #2 /)57µ,& )<1 
'-=2"81 +=#.-'4*/,<1 #2 #$#0,& %$<& '1'46-'µ, $'-'$51< 6.21'1 µ, µ2' 
'1':#.0'. A2' 1' 6=,2 :#2$%1 )# +=+)2"% ($%>'7-# µ0' /(16=,2' "'2 µ0' 
#µ#2#µ#-40', '$% )+1 /)2.µ* $#( "%H'µ, "'2 ,18/'µ, ;2'4#-,)2"5 "#µµ5)2' )<1 
$-<)#.,181 +=#.-'4*/,<1, µ,)'>5:'µ, )2& ),:2"6& /)57µ,& )<1 '-=,0<1 $#( 
$-#6"(H'1. O1'& ;,9),-#& :%.#& $#( '::53'µ, )2& ),:2"6& /)57µ,& )<1 '-=,0<1, 
,01'2 )# .,.#1%& %)2 >5?#1)'& ;9# '-=,0' 1' /(1+=#91 6=#(µ, '93+/+ )+& ),:2"*& 
/)57µ+& #$%), "'2 ;,1 7' µ$#-#9/'µ, 1' '4*/#(µ, )2& '-=2"6& /)57µ,&.   
@ ,$,3,-.'/0' /, "57, "'15:2 *=#( *)'1 + ,:5=2/)+. C(-0<& 6.21, =-*/+ ,1%& 
,:'4-2#9 eq .2' 1' $-#/'-µ%/#(µ, )#1 7%-(># >57#(& µ,)'39 )<1 ;2';#=2"81 
'-=,0<1 *=#(. J,28/'µ, /)+1 /(16=,2' )+1 ,16-.,2' '$% )+1 $,-2#=* )<1 6 KHz 
:%.< )#( %)2 ,",0 *)'1 $#2# ,µ4'1*& # 7%-(>#& )+& µ+='1*& +=#.-54+/+&. V%.< 
)#( %)2 "5$#2,& ='µ+:6& $,-2#=6& /(=1#)*)<1 6:,2$'1 '$% )+1 +=#.-54+/+ "'78& 
=-+/2µ#$2*7+", low–cut 40:)-# (.2' :%.#(& $#( '1'46-'µ, $'-'$51<), 
$-'.µ')#$#2*/'µ, ,$0/+& µ0' µ2"-* ,10/=(/+ /)2& $,-2#=6& '()6&. N$2$-%/7,)' 
;8/'µ, µ0' ,:'4-25 ,10/=(/+ /, /(=1%)+),& "5$#2<1 $+.81 .2' 1' )2& 46-#(µ, 
$#2# "#1)5 µ6/' /)+1 µ03+ "'2 1' )2& "51#(µ, $#2# ;2'"-2)6&. A2' $'-5;,2.µ' 
,12/=9/'µ, "5$<& ='µ+:#µ,/'0,& /(=1%)+),& /)+1 $,-2#=* 500Hz – 800Hz µ, 
='µ+:% /(1),:,/)* Q 40:)-#(, .2' 1' '1';,03#(µ, )+1 7,µ6:2# $,-2#=* )<1 
=#(=#(:2)81 )<1 $,-2/),-281 "'78& "'2 )<1 '-µ#12"81 '()*&, N$0/+& ,12/=9/'µ, 
"5$<& µ,/'0,& /(=1%)+),& /)' 4KHz .2' 1' '1';,03#(µ, )2& "-'(.6& )+& 
"#("#(>5.2'& )()8.  @ =-*/+ eq, ;,1 6.21, /, %:# )# ),:2"% '-=,0# *=#(, '::5 /, 
"57, "'15:2 3,=<-2/)5 8/), 1' '4#-5 µ%1# )2& /(.","-2µ61,& $+.6& $#( $,-26=,2 
)# "57, 61' '$% '()5. 
N$2$-%/7,)' 6.21, =-*/+ ;(1'µ2"*& /(µ$0,/+& (compression) .2' 1' µ'?6H#(µ, 
"5$<& )2& 61)#1,& ')5",& '$% )' :6-2' $#( *)'1 $#:9 "#1)5 µ2'& "'2 3,=8-2?'1 
;(/'15:#.' /)+ µ03+ "'2 $-#/6;2;'1 µ2' ;(/5-,/)+ '0/7+/+ "')5 )+1 
'1'$'-'.<.*.  
G6:#& =<-0/'µ, )+1 ),:2"* µ03+ /, ,$2µ6-#(& '-=,0' (tracks) .2' 1' ;8/#(µ, µ2' 
#2",0' $-#& )#1 '"-#')* ;#µ*. G' %-2' )<1 '-=,0<1 '()81 ,$2:6=7+"'1 µ, >5/+ )# 
+=+)2"% )#(& $,-2,=%µ,1%. C(-0<& '15µ,/' /)' ;2'/)*µ')' )#( 24-8-#( )' #$#0' 
6=#(1 )#(& ='-'")+-2/)2"#9& )#(& *=#(&, .2' $'-5;,2.µ' )# >-5;( '"#9µ, "')5 
"%-#1 )#(& ."2%12;,& "'2 )2& 1(=),-0;,&, )# $-<0 "51,2 '2/7+)* )+1 $'-#(/0' )+& + 
+µ,-%>2' $'10;' µ, )# $-8)# 48&, )# µ,/+µ6-2 '"#9µ, )' "')/0"2' µ, )' :6-2' 
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)#(&. O1' ;,9),-# ='-'")+-2/)2"% ,01'2 # /#:0/)'& /, "57, $,-0$)</+. A2' 
$'-5;,2.µ' /)# track 2 "sleep pt.1" '"#9.#1)'2 #2 ."2812;,& ,$2"-')6/),-', ,18 
/)# track 3 "sleep pt. II" $'-5::+:' µ, )#(& ."2812;,&, 6=#(µ, $'-#(/0' /, $-8)# 
$:51# )2& 1(=),-0;,&. 
    
G' tracks '()5 ,01'2 )' ,3*& : 
 
 Track 1     ,#:;6 E'-676    00:00 min 
 Track 2     Sleep Pt. I            16:40 min 
 Track 3     Sleep Pt. II           28:50 min 
 Track 4     <-;5#(                 42:30 min 
 Track 5     Dobar Dan           53:30 min 
 Track 6     Lumi                     70:20 min 
 
5.2  .),"=' !2)@)5%$#3$ 1),"=-D $50)3-> '0-> 
 
G# $-<)#.,16& (:2"% +=#.-'4*7+", µ, )+1 >#*7,2' '"#(/)2"81. !"#$%& ,$0/+& 
.2' )+1 $:+-6/),-+ '"-%'/+ ,01'2 '()* 1' .01,)'2 ,$0/+& µ, '"#(/)2"5. A2' )2& 
'15.",& %µ<& )+& '"-%'/+& /, µ0' stereo ;25)'3+ +=,0<1, $-#>*"'µ, /, µ0' 
,10/=(/+ )#( ),:2"#9 '-=,0#( )+& )53+& )<1 6dB "'78& + '-=2"* /)57µ+ *)'1 
#µ#:#.#(µ61<& ='µ+:* .2' µ2' )6)#2' '1'$'-'.<.*.   
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()*+,$"- 6 –!@-2,"#µA8 !@&1)5"='8 60-%5+*/#/8 
 
!, ,$'..,:µ')2"6& /(17*",&, =-+/2µ#$#2,0)'2 $2# ,3,?+)+µ61#& ,3#$:2/µ%&. !)# 
",45:'2# '()% 7' "51#(µ, µ0' '1'4#-5 /)' µ2"-%4<1' "'2 /)' 4#-+)5 µ6/' 
"')'.-'4*&, "'78& "'2 /)' ),=12"5 ='-'")+-2/)2"5 '()81. N$2$-%/7,)' 7' 
'1':9/#(µ, "5$#2,& ),=12"6& stereo +=#.-54+/+& .2' $'-%µ#2,& $,-2/)5/,2&.   

 
6.1     L"=5A*&<$ 
 
G' µ2"-%4<1' ,01'2 )# $-8)# µ6/# /)+ /,2-5 µ0'& ;25)'3+& µ,)54-'/+& )+& 
+=+)2"*& $:+-#4#-0'& /)+1 .:8//' )<1 H+42'"81 µ+='181 ,..-'4*&. F2 )9$#2 
"'2 #2 "')'/",('/)2"6& :,$)#µ6-,2,& '()81 $#2"0:#(1 ,$+-,5?#1)'& 5µ,/' )+1 
$#2%)+)' "'2 )+1 =-*/+ )#(&.  
 
6.1.1     .)0<"=C8 25-;"$%5$*C8 µ"=5-*B<&< 
 
          Maximum Sound Pressure Level 
A2' 1' "')'1#*/#(µ, "':9),-' )#1 %-#, 7' $-6$,2 $-8)' 1' ,3+.*/#(µ, )2 
/+µ'01,2 /)57µ+ +=+)2"*& $0,/+& µ,)-+µ61+ /, dB SPL. N01'2 :#2$%1 # :%.#& µ0'& 
#$#2';*$#), µ,)-0/2µ+& /)57µ+& <& $-#& )+1 /)57µ+ )#( µ%:2& '"#(/)#9 '$% )# 
'17-8$21# '()0 *=#(. O)/2 :#2$%1 ='µ+:%),-# "')84:2 )+& '17-8$21+& '"#*& 
,01'2 )'  0 dB SPL . O1'& ;25:#.#& *$2<1 ,1)5/,<1 /, '$%/)'/+ 30 cm µ,)-5), 
/)' 70 dB SPL .J0' µ6)-+/+ /)' 120 dB SPL '..0?,2 )' %-2' )#( $%1#( .2' )# 
'17-8$21# '()0 "'2 #-0?,2 )# '18),-# "')84:2 )+& '17-8$21+& '"#*&.    
 Q)'1 :6µ, Maximum SPL ,11##9µ, )+1 µ6.2/)+ /)57µ+ +=+)2"*& $0,/+& $51< 
'$% )+1 #$#0' )# µ2"-%4<1# $'-'µ#-481,2 /)+1 63#;# )#(. B()* /(1*7<& ,01'2 + 
/)57µ+ +=+)2"*& $0,/+& /)+1 #$#0' )# µ2"-%4<1# $'-5.,2 3 )+& ,"')% #:2"* 
'-µ#12"* $'-'µ%-4</+ Total Harmonic Distortion (THD). C5$#2#2 
"')'/",('/)6& =-+/2µ#$#2#91 /'1 "')84:2 )# 1 )+& ,"')% THD.  
 Q)'1 61' µ2"-%4<1# .-54,2 %)2 6=,2 Maximum SPL /)' 125 dB SPL, '()% 
/+µ'01,2 %)2 + $'-'µ%-4</+ )#( µ2"-#481#( ,01'2 $:6<1 '"#(/)* %)'1 + 
$'-'.%µ,1+ /)57µ+ +=+)2"*& $0,/+& '..0?,2 )' 125 dB SPL. C5$#2,& ,1;,2")2"6& 
)2µ6&  $#( ='-'")+-0?#(1 )+1 $#2%)+)' ,1%& µ2"-#481#( ,01'2 #2 ,3*&: 120 dB 
"':*, 135 dB '-",)5 "':*, 150 dB 5-2/)+.  

 
           Self – Noise 
F %-#& µ,)-5,2 )#1 $'-'.%µ,1# '$% )# "9":<µ' )#( µ2"-#481#( 7%-(>#. A2' 1' 
µ,)-+7,0 '()* + $'-5µ,)-#& )#$#7,),0), )# µ2"-%4<1# µ6/' /, 61' 
+=#'$#--#4+)2"% "#()0 "'2 µ,)-5)'2 + )5/+ /)+1 63#;# )#(. F %-#& #-0?,)'2 <& + 
/)57µ+ +=+)2"*& $0,/+& µ0'& $+.*& .2' )+1 #$#0' )# µ2"-%4<1# $'-5.,2 )5/+ /)+1 
63#;# )#( 0/+ µ, '()*1 )#( 7#-9>#(. 
!(1*7<& '()%& # 7%-(>#& µ,)-5)'2 µ, =-*/+ 40:)-#( 4 )# #$#0# 40:)-# ,3'/7,1,0 
)2& ='µ+:6& "'2 )2& (H+:6& /(=1%)+),& µ, )-%$# )6)#2# 8/), 1' $-#/#µ#25?,2 )+1 
'17-8$21+ '"#*. C5$#2,& #1#µ'/)2"6& )2µ6& $#( ($#;,2"19#(1 )+1 $#2%)+)' ,01'2 
#2 ,3*&: '$% 20 dBA "'2 "5)< 5-2/)+,  30dBA $#:9 "':*,  40dBA µ6)-2' $-#& 
"':*, "5$#2' $("1<)2"5 µ2"-%4<1' 6=#(1 Self – Noise 14dBA  (dB SPL µ) 05'#/ 
*3,15-> 4, '()5 7,<-#91)'2 $#:9 "':*& $#2%)+)'&.  
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           Sensitivity 
J, )#1 %-# ,('2/7+/0' ,"4-5?#(µ, )+1 '$%;#/+ )#( µ2"-#481#(. O1' $#:9 
,('0/7+)# µ2"-%4<1# '$#;0;,2 µ0' /=,)2"5 µ,.5:+ )5/+ ,3%;#( .2' µ0' +=+)2"* 
$+.* ;,;#µ61+& '"#(/)%)+)'&. @ ,('2/7+/0' /(1*7<& ;+:81,)'2 /,  dBV %"$ 
=+7) microbar. B()%& ,01'2 # :%.#& )+& $'-'.%µ,1+& '$% )# µ2"-%4<1# )5/+& <& 
$-#& µ0' )5/+ '1'4#-5& (1 volt) %)'1 :'µ>51,2 61'1 )%1# 1000Hz  /)57µ+& 74 dB 
SPL. @ ,('2/7+/0' µ$#-,0 ,$0/+& 1' ;+:<7,0 /, millivolts/Pa %$#(  1 Pa = 1 
pascal = 94 dB SPL. 
K'-'"5)< '1'46-#1)'2 #2 )($2"6& ,('2/7+/0,& )<1 ;2'4#-,)2"81 )9$<1 
µ2"-#481<1 "'2 + $#2%)+)' '()81 µ,)-+µ61,& /, dBV/microbar. 

 
 
          Signal – to – Noise Ratio (S/N) 
B1 "'2 # %-#& '1'46-,)'2 /'1 :%.#&, ,01'2 + ;2'4#-5 '15µ,/' /, SPL "'2  Self-
Noise. Q/# $#2# µ,.5:#& ,01'2 '()%& # :%.#&, )%/# $#2# "'7'-% – '$'::'.µ61# 
'$% 7%-(># ,01'2 )# /*µ'. A2' $'-5;,2.µ' '1 +=#>#:0/#(µ, 61' µ2"-%4<1# µ, )+1 
/)57µ+ )<1 94 dB SPL, 61' (S/N) ratio )+& )53,<& )<1 74 dB SPL ,01'2 5-2/)#, 
,18 )<1 64 dB SPL ,01'2 µ6)-2#. 
 
6.1.2 9-,"=+ ?"$%5+µµ$1$ =M 1$ )";"=+ 0$5$=1/5"#1"=+ 1->8. 
 
G' $#:2"5 ;2'.-5µµ')' '4#-#91 )+1 ,('2/7+/0' $#( $'-#(/25?#(1 )' µ2"-%4<1' 
'15:#.' µ, )+1 ;2,97(1/+ $#( )' $-#/,..0?,2 )# +=+)2"% "9µ'. O)/2 )' =<-0?#(µ, 
/, ;9# µ,.5:,& "')+.#-0,&, /)' 2$<1-=$1)>7/<1"=+ (-mnidirectional) %$#( 
$'-#(/25?#(1 )+1 0;2' )5/+ ,3%;#( .2' #$#2';*$#), .<10' $-%/$)</+& )#( *=#(, 
"'2 /)' =$1)>7/<1"=+ (directional) )' #$#0' ,01'2 "(-0<& ,('0/7+)' /)+1 on axis 
;2,97(1/+ ,",0 %$#( /)#=,9,2 + "5H' )#(& 7' :6.'µ,. 
 G# "57, ,0;#& $'-#(/25?,2 "5$#2' $:,#1,")*µ')' '15:#.' )+1 =-*/+.  
 

                  E& "&4$)(&$!5,-4$#(1 µ#('%284& : 
•   F2"G- 7$(0#091 95%GH6 ;"G 626;09"I /8+'"G 
•  J(µK5-"G- 78 µ8&(%I;8#" K(?µ= ;6- (-;12676 
        ;"G 2:#"G 
• ./6#85L"-;(0 %0&=;8#" (/= µ62(-09@3 +"-17803 9(0   
         (/= ;"- ?=#GK" ;"G (@#(. 
• F2"G- 9(%I;8#6 (/=9#076 7;03 2(µ6%@3 7G2-=;6;83 (;( 
/G9-*;095). 
• </"G7'( proximity effect. 

 
E& (&$!5,54$#(1 µ#('%284& : 

•  </"##'/;"G- 12"G3 5%%63 +08I?G-763 /@#(- (G;13 /"G µ(3 
8-+0($@#80. 
•  C8 +0(;5M803 stereo 8µ$(-'L"G- µ8&(%I;8#6 /"090%'( 
95%GH63.   
 

AI/"3 !09#"$:-"G .-+809;091 .G(07?67'( 
K("1<)2"5 -65dB  (H+:* ,('2/7+/0' 
R(1'µ2"5 "21#9µ,1#( $+10#(  -75dB  µ6)-2' ,('2/7+/0'  
R(1'µ2"5 )'210'&  -85dB  ='µ+:* ,('2/7+/0' 
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 6.1.3     .D2-" L"=5-*B<&< %"$ stereo ,'N)"8 
 
 
 

&) Boundary Microphones 
J2"-%4<1' '()#9 )#( )9$#( ,01'2 
/=,;2'/µ61' 6)/2 8/), 1' :'µ>51#(1 )# 
direct /*µ' /, 45/+ µ, )2& '1'":5/,2& 
)#((,2"%1' 12), $#( 4)51#(1 /)+1 "5H' 
'$% )2& ,$2451,2,& )#( =8-#( 
'$#4,9.#1)'& 6)/2 /(=1#)2"6& '"(-8/,2& 
/)# ),:2"% 45/µ'. 

 
 
                                                
 
                                                                                                                                                                                                                                                                                                                                                                     

 
;) Stereo Microphones 
J2"-%4<1' '()#9 )#( )9$#( /(1;(5?#(1 ;9# 
"5H#(:,& /, 61'1 /",:,)% .2' $#2# >#:2"6& 
)#$#7,)*/,2& (,2"%1' 13). G' $,-2//%),-' 
µ2"-%4<1' )6)#2#( )9$#( ,01'2 
"')'/",('/µ61' µ, $("1<)2"6& "5H#(:,& #2 
#$#0,& >-0/"#1)'2 + µ0' $51< '$% )+1 5::+. 
C')’ '()%1 )#1 )-%$# '$#4,9.#(µ, )2& 
4'/2"6& ;2'4#-6& /)# ),:2"% +=#.-'4#9µ,1# 
45/µ'. B()%& ,01'2 "'2 # :%.#& $#( )# 
µ2"-%4<1# ,01'2 /(µ>')% "'2 .2' mono 
'1'$'-'.<.6&. X$5-=#(1 '-",)#0 )9$#2 stereo 

µ2"-#481<1. B()#0 ,01'2 : XY, MS, Blumlein, ORTF, OSS, 
Soundfield (7' '1'4,-7#9µ,  /, '()5   $'-'"5)<). 

 
 

0) Free Field Microphones 
B()#9 )#( )9$#( )' µ2"-%4<1' ,01'2 "')'/",('/µ61' .2' :*H,2& /, 
$,-2>5::#1)' )' #$#0' ,01'2 '$#µ'"-(/µ61' '$% '1'":'/)2"6& 
,$2451,2,&.  
 
 

A) Shotgun Microphones 
G# /(.","-2µ61# ,01'2 61' µ'"-9 
"(:21;-%µ#-4# µ2"-%4<1#, $#( 
,µ4'10?,2 61'1 (H+:% ;,0")+ 
"'),(7(1)2"%)+)'& (,2"%1' 14). 
W-+/2µ#$#2,0)'2 .2' $#:9 /(.","-2µ61,& 
:*H,2&, µ2'& "'2 :'µ>51,2 $+.6& µ%1# 

,",0 $#( /)#=,9,2 "'2 '$#--0$),2 5::#(& 
*=#(& $#( )# $-#/,..0?#(1 '$% )# 
$,-2>5::#1)' =8-#. 

           N2"%1' 12 

                N2"%1' 13 

                      N2"%1'  14 
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!) Parabolic Microphones 
B()#9 )#( )9$#( )' µ2"-%4<1' 6=#(1 61' 
"(-)% $25)# * '1'":'/)*-' .2' 1' 
µ$#-#91 1' ,/)25/#(1 "':9),-' /, µ2' 
+=+)2"* $+.*(,2"%1' 15). G6)#2#( )9$#( 
µ2"-%4<1' ,µ4'10?#(1 µ,.':9),-+ 
"'),(7+1)2"%)+)' "'2 '$% )' 
($,-"'),(7+1)2"5 µ2"-%4<1' '::5 6=#(1 
)-'=0),-+ "'2 /),1%),-+ /(=1#)2"* 
'$%"-2/+.  
O1' '"%µ' ='-'")+-2/)2"% ,01'2 )# %)2 
%/# µ,.':9),-# ,01'2 '()% )# 
'1'":'/)2"% $25)# )# µ2"-%4<1# .01,)'2 $,-2//%),-# "'),(7+1)2"% 
/, ='µ+:%),-,& /(=1%)+),& )#( 45/µ')#& "'2 ,$0/+& µ,.':81,2 + 
/(=1#)2"* )#( '$%"-2/+ /)2& ='µ+:6& /(=1%)+),&.  
!)# ,µ$%-2# ;,1 ($5-=,2 "5$#2' stereo ;25)'3+ µ, )6)#2#( )9$#( 
µ2"-%4<1', $#::#0 %µ<& $#( '/=#:#91)'2 µ, +=#.-54+/+ 
$,-2>5::#1)#&, 6=#(1 "')'/",(5/,2 '()#/=6;2,& ;2')53,2& ,0), µ, 
"'),(7+1)2"5 (directional) ,0), µ, $'1)#"'),(7+1)2"5 
(#mnidirectional) µ2"-%4<1', µ, '32%:#.' '$#),:6/µ')'.     

  
 
 

6.1.4     .)0<"=C8 Stereo 
 
G-,2& ,01'2 #2 >'/2"6& stereo ),=12"6& : 

 
            &)  H5µ"$8$#(1 @!+0- (Coincident Pairs) 

!(µ$)<)2"5  ,01'2 )' ?,9.+ µ2"-#481<1 )<1 #$#0<1 #2 "5H,& 
>-0/"#1)'2 /)# 0;2# /+µ,0#, + µ0' $51< '$% )+1 5::+. G' 
µ2"-%4<1' '()5 ,01'2 "'),(7+1)2"5 "'2 >-0/"#1)'2 ($% /(µµ,)-2"* 
µ,)'39 )#(& .<10', µ, >5/+ )# 1#+)% "61)-# )+& +=+)2"*& ,2"%1'& 
$#( "')'.-54#(1. @ .<10' '()* ,3'-)5)'2 '$% )' $#:2"5 
;2'.-5µµ')' )<1 µ2"-#481<1. G' µ2"-%4<1' /)#=,9#(1 /)' 5"-' 
)+& $-#& "')'.-'4* +=+)2"*& ,2"%1'&, 6)/2 %)'1 µ0' $+.* >-0/",)'2 
/)' '-2/),-5 '()*& )+& ,2"%1'&, )# µ2"-%4<1# $#( /)#=,9,2 '()*1 
)+1 $:,(-5, 7' "')'.-5H,2 '()*1 )+1 $+.* µ, µ,.':9),-+ 61)'/+ 
/(."-2)2"5 µ, )# ;,9),-# µ2"-%4<1#. B()* + :,$)#µ6-,2' ,01'2 $#( 
µ'& ;01,2 µ2' -,':2/)2"* ,2"%1' "')5 )+1 '1'$'-'.<.* )#( 
+=#.-'4+µ61#( (:2"#9. K'-';,0.µ')' '()*& )+& ),=12"*& ,01'2 )' 
$'-'"5)<: 

 
 

•  XY 
N01'2 + $,-0$)</+ %$#( ;9# "'),(7+1)2"5 µ2"-%4<1' µ, 0;2# $#:2"% 
;25.-'µµ', 6=#(1 )2& "5H,& )#(& )+1 µ0' $51< '$% )+1 5::+, "'2 µ0' 
/(.","-2µ61+ .<10' '15µ,/' )<1. 
 
 
 

                   N2"%1' 15 
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• MS 
G# ?,9.#& MS '$#),:,0)'2 '$% )#1 /(1;('/µ% ,1%& bidirectional 
µ2"-#481#( .2' )+1 :*H+ )#( =8-#( "'2 ,1%& "'),(7+1)2"#9 
(directional), .2' )+1 :*H+ )+& ,$27(µ+)*& $+.*&.      F2 "5H,& )<1 
;9# µ2"-#481<1, >-0/"#1)'2 ,$0/+& + µ0' $51< '$% )+1 5::+, 6)/2 
8/), 1' '$#4,9.#1)'2 4'/2"6& ;2'4#-6&. G# 51#2.µ' )+& 
/),-,#4<12"*& ,2"%1'& /, '()*1 )+1 $,-0$)</+ ,:6.=,)'2 
-(7µ0?#1)'& )' levels )<1 ;9# µ2"-#481<1 $-5.µ' $#( µ'& 
,$2)-6$,2 )#1 6:,.=# '"%µ' "'2 µ,)5 )+1 +=#.-54+/+. 
  
• Blumlein 
G# ?,9.#& Blumlein '$#),:,0)'2 '$% )#1 /(1;('/µ% ;9# 
bidirectional µ2"-#481<1 , )<1 #$#0<1 #2 "5H,& ,01'2 /)+µ61,& ($% 
.<10' 90 !" . B()* + /(1;,/µ#:#.0' 6=,2 )# $:,#16")+µ' 61'1)2 )<1 
$'-'$51< %)2 :'µ>51,2 "':9),-' )+1 ?<1)512' )#( =8-#( "'2 6=,2 
'-",)* '"-0>,2' /)+1 76/+ )<1 +=+)2"81 $+.81 µ6/' /)+1 +=+)2"* 
,2"%1'.   

 
 ;)   3")µ&('5.µ=4& @!+0- (Spaced Pairs). 
B()* + /(1;,/µ#:#.0' $#( '::28& #1#µ5?,)'2 A-B, '4#-5 ,$0/+& 
µ2"-%4<1' 0;2#( $#:2"#9 ;2'.-5µµ')#&. G' µ2"-%4<1' :#2$%1 
)#$#7,)#91)'2 '-",)5 ,"')#/)5 )# 61' '$% )# 5::# "'2 "#2)51, "'2 
)' ;9# µ, )+1 0;2' 4#-5 )+1 +=+)2"* /"+1*. B()5 )' $#:2"5 
;2'.-5µµ')' µ$#-,0 1' ,01'2 "'),(7+1)2"5, '$#;0;#(1 %µ<& 
"':9),-' )' $'1)#"'),(7+1)2"5 (omnidirectional).  
C5)2 $#:9 /+µ'1)2"% ,01'2 %)2 %/# $2# '$#µ'"-(/µ61' µ,)'39 )#(& 
,01'2 )' µ2"-%4<1' )%/# $2# '1#2=)* ,01'2 + /),-,#4<12"* ,2"%1'. 
F ,1)#$2/µ%& %µ<& )+& 76/+& µ2'& $+.*& µ6/' /)+1 /),-,#4<12"* 
,2"%1' "')5 )+1 '1'$'-'.<.* µ, '()* )+1 /(1;,/µ#:#.0', 
>'/0?,)'2 /)+1 =-#12"* "'7(/)6-+/+. A2' $'-5;,2.µ' )# ;,30 
µ2"-%4<1# 7' "')'.-5H,2 µ0' $+.* + #$#0' >-0/",)'2 /)' '-2/),-5 
)+& +=+)2"*& /"+1*& µ, µ0' =-#12"* "'7(/)6-+/+ 61'1)2 )#( 
'-2/),-#9.  
B()* + =-#12"* "'7(/)6-+/+ '-",0 1' ,01'2 )+& )53+& )#( 
1.5millisecond .2' 1' )#$#7,)*/,2 61'1 *=# /, µ0' '$% )' ;9# 5"-' 
)+& /),-,#4<12"*& ,2"%1'&. B()* + $'-';#=* :#2$%1 "'72/)5 
(H0/)+& /+µ'/0'& )+1 µ,)'39 )<1 ;9# µ2"-#481<1 '$%/)'/+. B()* 
+ '$%/)'/+ :#2$%1 µ,)-5), /)' 60cm. 

 
 0)   Bµ#.5µ"$8$#(1 @!+0- (Near Coincident Pairs) 
G' +µ2/(µ$)<)2"5 ?,9.+ ,01'2 ?,9.+ µ2"-#481<1 $#( 6=#(1 )# 0;2# 
$#:2"% ;25.-'µµ' )' #$#0' 6=#(1 "'2 /(µµ,)-2"* .<10' µ,)'39 )#(& 
'::5 ,01'2 "'2 :0.' ,"')#/)5 '$#µ'"-(/µ61' )# 61' '$% )# 5::# 
/)# #-2?%1)2# ,$0$,;#. O)/2 )# 51#2.µ' )+& /),-,#4<12"*& ,2"%1'& 
,3'-)5)'2 "'2 '$% )+1 µ,)'39 )<1 .<10' '::5 "'2 '$% )+1 µ,)'39 
)<1 '$%/)'/+ $#2# /(.","-2µ61', '$% )+1 ;2'4#-5 /, 61)'/+ $#( 
"')'.-54,2 )+1 "57, $+.* )# "57, µ2"-%4<1# '::5 "'2 '$% )+1 
=-#12"* "'7(/)6-+/+. C5$#2,& ;2')53,2& +µ2/(µ$)<)2"81 ?,(.81 
,01'2 )' $'-'"5)<: 
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• ORTF 
H ORTF (French Broadcasting Organization System) ,01'2 µ0' 
;25)'3+ $#( =-+/2µ#$#2,0 ;9# µ2"-%4<1' "'-;2#,2;#9& $#:2"#9 
;2'.-5µµ')#& µ, "5$#2' standards )#$#76)+/+&. @ $-8)+  
$,-0$)</+ #-0?,2 .<10' 110 !" "'2 '$%/)'/+ /)# #-2?%1)2# ,$0$,;# 
17cm )<1 ;9# "'H81. @ ;,9),-+  #-0?,2 .<10' 90 !" "'2 '$%/)'/+ 
20.32 cm. /9µ4<1' µ, $,2-5µ')' $#( ;2,3*.'., # Carl Coen + 
/(.","-2µ61+ ;25)'3+ $-#/46-,2 "':9),-+ "5:(H+, '1 
/(1($#:#.0/#(µ,  )# "')5 $%/# ,01'2 ,(;25"-2)' )' ='-'")+-2/)2"5 
)<1 +=+)2"81 $+.81 µ6/' /)+1 /),-,#4<12"* ,2"%1', $%/# 
3,"57'-#& ,01'2 # ,1)#$2/µ%& '()81, "'2 "')5 $%/# '1)'$#"-01,)'2 
/)2& $-'.µ')2"6& /(17*",& + 2/#--#$0' µ,)'39 )#( '$,(7,0'& *=#( 
"'2 '()#9 $#( 4)51,2 '$% )+1 '"#(/)2"* /(µ$,-24#-5 )#( =8-#(.    
 
• OSS 
@ OSS (Optimal Stereo Signal * Jecklin disk) ;25)'3+ ,01'2 
,4,9-,/+ )+& Josephson Electronics. B$#),:,0)'2 '$% ;9# 
omnidirectional µ2"-%4<1' /, '$%/)'/+ 16.5cm ;2'=<-2/µ61' '$% 
61'1 ;0/"# µ, ;25µ,)-# 28cm. @ ;25)'3+ '()* 6=,2 binaural 
='-'")*-'. F ;0/"#& ,01'2 "')'/",('/µ61#& '$% /":+-% (:2"% )# 
#$#0# ,01'2 ,$2"':+µ61# µ, 61' '$#--#4+)2"% (:2"% .2' 1' µ,28/,2 
)2& '1'":5/,2&. 
C5)< '$% )' 200Hz + ;25)'3+ /(µ$,-246-,)'2 $'-%µ#2' µ, '()* 
)+& B-I µ, "#1)21* µ,)'39 )<1 µ2"-#481<1 '$%/)'/+. G' 

µ2"-%4<1' :'µ>51#(1 )# 0;2# $:5)#& 
/*µ')#&, 6)/2 + '1'.18-2/+ )+& ;2,97(1/+& 
)#( *=#( .01,)'2 "'7'-5 "'2 µ%1# >5/+ )+& 
=-#12"*& "'7(/)6-+/+&. K51< '$% )' 200Hz 
+ ;2'=<-2/)2"* ,$2451,2' /(µ$,-246-,)'2 /'1 
4-5.µ', + ;25)'3+ .01,)'2 $,-2//%),-# 
"'),(7+1)2"* %/# + /(=1%)+)' '(351,2 "'2 
/(µ$,-246-,)'2 $'-%µ#2' µ, 61' 
+µ2/(µ$)<)2"% ?,9.#& ($#"'-;2#,2;81  
µ2"-#481<1 ($% .<10' 180 !". 

 !9µ4<1' µ, )#1 ,4,(-6)+ )# ?,9.#& $-#/;0;,2 
µ0' '32#7'9µ'/)+ /),-,#4<12"* ,2"%1' "'2 

61'1 $:#9/2# "'2 $,1)'"57'-# *=#.  
K'-'::'.6& '()*& )+& ),=12"*& '$'1)81)'2 $#:9 /(=15 /)#1 =8-# 
)+& +=#.-54+/+& $,-2>5::#1)#&. J2' )($2"* $'-'::'.* ,01'2 '()* 
/)+1 #$#0' + ;2'=<-2/)2"* ,$2451,2' ;,1 ,01'2 µ2' ,$0$,;+ $:5"' 
'::5 61'& %."#& $#( $'-'$6µ$,2 /, /=*µ' "'2 /, µ6.,7#&, '()% )#( 
'17-8$21#( ",4':2#9. 
N$0/+& $#::6& 4#-6& '1)0 .2' omni µ2"-%4<1' , =-+/2µ#$#2#91)'2 
boundary µ2"-%4<1' (,2"%1' 16).       

 
 
 
 
 

N2"%1' 16 
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• Soundfield 
B()* + ;25)'3+ ,01'2 "')5 "5$#2#1 )-%$# µ0' >,:)2<µ61+ 6";#/+ 
)#( MS /(/)*µ')#&, '$#),:,0)'2 '$% )6//,-' "'-;2#,2;* 
µ2"-%4<1' $#:9 :0.# '$#µ'"-(/µ61' µ,)'39 )#(& )' #$#0' ,01'2 
)#$#7,)+µ61' $51< /, µ0' ),)-',;-2"* >5/+. G' µ2"-%4<1' 
/)#=,9#(1 $-#& )' 63< "'2 #2 ,3%;#2 )#(& 6=#(1 ($#/),0 µ0' )6)#2' 
4'/2"* µ,)')%$2/+ 8/), )# /9/)+µ' 1' /(µ$,-246-,)'2 /'1 
/(µ$)<)2"% ?,9.#&.  
F2 ,3%;#2 )<1 µ2"-#481<1 #;+.#91)'2 +:,")-#12"5 µ, /"#$% 1' 
$'-5.#(1: 

                        ')61'1 $'1)#"'),(7(1)2"% ='-'")*-' 
>)/)#2=,0' .2' )+1 ;2'4#-5 $0,/+& /)#1 "')'"%-(4# ,$0$,;#. 
.)/)#2=,0' .2' )+1 ;2'4#-5 $0,/+& /)# #-2?%1)2# ,$0$,;#. 
;)/)#2=,0' .2' )+1 ;2'4#-5 $0,/+& /)#1 z 53#1' 
 
G' /*µ')' '$% '()% )# /9/)+µ' ,01'2 "')5::+:' .2' 61'  
),)-'4<12"% /9/)+µ' '1'$'-'.<.*&. N$0/+& + ;25)'3+ 
/(1#;,9,)'2 '$% 61'1 controller µ6/< )#( #$#0#( # =-*/)+& µ$#-,0 
1' ,:6.3,2 )' $#:2"5 ;2'.-5µµ')', )+1 #-2?%1)2' $,-2/)-#4*, )+1 
"')'"%-(4+ $,-2/)-#4*, )+1 4'21#µ,12"* '$%/)'/+ "'2 )# 51#2.µ' 
)+& /),-,#4<12"*& ,2"%1'&.  B1)0/)#2=' :#2$%1 µ, )+1 MS ;25)'3+, 
6)/2 "'2 /)+1 Soundfield 6=#(µ, )+1 ,(=6-,2' 1' "#1)-#:5-#(µ, 
$'-'µ6)-#(& /),-,#4<10'& µ,)5 )+1 +=#.-54+/+.  
 

 
 
 
 CI&9#076 A*- A#0:- A82-09:- 
 
H coincident pair ),=12"* 6=,2 )' 63,0& ='-'")+-2/)2"5 : 

 
•    H stereo '0/7+/+ $'-5.,)'2 '$% )+1 ;2'4#-5 /, 61)'/+ $#(  
           $'-#(/25?#(1 )'  ;9# "'15:2' µ,)'39 )#(&. 
• G# 51#2.µ' )+& /),-,#4<12"*& ,2"%1'& "(µ'01,)'2 '$% )# 
/),1% /)# '"-2>6&. 
• G' /*µ')' µ$#-#91 1' '1'$'-'=7#91 "'2 µ#1#4<12"5 
;,;#µ61#( %)2 ;,1 ($5-=#(1 4'/2"6& ;2'4#-6& '15µ,/' /)' /*µ')' 
µ2'& "'2 #2 "5H,& )<1 µ2"-#481<1 >-0/"#1)'2 /)# 0;2# /+µ,0#. 

 
@ spaced pair ),=12"* 6=,2 )' ,3*& ='-'")+-2/)2"5: 
 

•   H stereo '0/7+/+ $'-5.,)'2 µ, )+1 =-#12"* ;2'4#-5 )<1 
;9#  
              /+µ5)<1 $#( $-#"9$)#(1 '$% )2& "5H,& )<1 ;9#  
              '$#µ'"-(/µ61<1 µ2"-#481<1. 
• N2"%1,& 63< '$% )# "61)-# ,01'2 ;25=(),& 
•  G# 51#2.µ' )+& /),-,#4<12"*& ,2"%1'&, ),01,2 /)+1    

($,->#:*, ;+:';*     ($5-=,2 4%>#& ,µ4512/+& ping – pong 
4'21%µ,1<1. @ =-#12"* "'7(/)6-+/+ '15µ,/' /)' ;(# 
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"'15:2' 1' :5>,2 )6)#2,& )2µ6& 8/), $:6#1 1' ,01'2 
,(;25"-2)+ '$% )+1 '17-8$21+ '"#* + ,$'15:+H+. 

•   K'-5.,2 µ0' ?,/)* '0/7+/+ )#( $,-2>5::#1)#& *=#(. 
 
 
 

@ near-coincident ),=12"* 6=,2 )' ,3*& ='-'")+-2/)2"5: 
 

•  H '0/7+/+ )#( stereo $'-5.,)'2 µ, /(1;('/µ% )+& 
;2'4#-5& /, 61)'/+ )<1 ;9# /+µ5)<1 '::5 "'2 )+& µ,)'39 
)#(& =-#12"*& ;2'4#-5&. 

•  G# 51#2.µ' )+& /),-,#4<12"*& ,2"%1'& ),01,2 /)+1 
'$%:()+ '"-0>,2'. 

•  B$#;0;,2 µ2' "':9),-+  '0/7+/+ ?<1)512'& "'2 >57#(& 
/(."-2)2"5 µ, )2& coincident ),=12"6&.   

 
6.2   Recorders 
 
O1' µ6/# .2' )+1 "')'.-'4* )#( µ2"-#4<12"#9 /*µ')#& ,01'2 )' 4#-+)5  
recoders.  
 
6.2.1 .)0<"=+ :$5$=1/5"#1"=+ Recorders 
 
B()6& #2 /(/",(6& µ, )+1 /,2-5 )#(& 6=#(1 )' ;2"5 )#(& ),=12"5 ='-'")+-2/)2"5. 
G' /+µ'1)2"%),-' '()81 ,01'2 )' ,3*&: 
 
$)  Signal – to – Noise ratio (S/N) 
Q$<& "'2 /)' µ2"-%4<1' 6)/2 "'2 /)' recorders, 6=#(µ, )+1 ;2'4#-5 )+& /)57µ+& 
)#( 7#-9>#( /)+1 63#;# )+& /(/",(*& µ, "'2 =<-0& /*µ' /)+1 ,0/#;# )#(, $#( 
#-0?,)'2 µ, )#1 0;2# µ, )' µ2"-%4<1' )-%$#. 
 
O)  Sampling Rate – Bit Depth 
G# sampling rate (/(=1%)+)' ;,2.µ')#:+H0'&) #-0?,)'2 <& # '-27µ%& )<1 ;,2.µ5)<1 
$#( µ$#-,0 1' :5>,2 )# µ6/# )# ;,(),-%:,$)#, "')5 )+1 H+42#$#0+/+ )#( 
'1':#.2"#9 /*µ')#&. Q/# µ,.':9),-#& # '-27µ%& )<1 :'µ>'1%µ,1<1 ;,2.µ5)<1 )# 
;,(),-%:,$)#, )%/# µ,.':81,2 + '15:(/+ )#( "<;2"#$#2+µ61#( /*µ')#&.  
G# bit depth #-0?,)'2 <& '-27µ%& )<1 bit $#( $,-2.-54#(1 61' H+42'"% ;,0.µ'. 
Q/# µ,.':81,2 #  
'-27µ%& )<1 bits, $:+7'01#(1 "'2 #2 ">'1)2"6& /)57µ,&. B()% /, µ0' )6)#2' 
/(/",(* µ,)'4-5?,)'2 <& µ,.':9),-# ;(1'µ2"% ,9-#&, ;+:';* µ,.':9),-+ 
'15:(/+ )+& +=+)2"*& /)57µ+& 61)'/+& ,1%& /*µ')#&. O1'& µ6/#& %-#& ,01'2 '()%& 
)#( 48 KHz SR µ, 24 bit Bit Depth.  

 
%) XLR inputs – Phantom power 
O1' '"%µ' $#:9 /+µ'1)2"% ='-'")+-2/)2"% '()81 )<1 /(/",(81 ,01'2 %)2 
($#/)+-0?#(1 ,3<),-2"5 µ2"-%4<1'. F )9$#& :#2$%1 )<1 mic inputs "'78& "'2 )# 
$:*7#& '()81 '1,>5?,2 )+1 $#2%)+)' )<1 /(/",(81. !, $,-0$)</+ $#( 6=#(µ, 
XLR mic inputs $-#4'18& µ'& $'-6=,2 + /(/",(* phantom power + 48V, 
='-'")+-2/)2"% $#( µ'& ,$2)-6$,2 1' =-+/2µ#$#2*/#(µ, $,-2//%),-' ,0;+ 
µ2"-#481<1 ($("1<)2"5). !(1*7<& 6=#(µ, /)+1 ;257,/+ µ'& 2* XLR inputs. 
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K#::6& ;, '$% '()6& )2& /(/",(6& 6=#(1 ;2"5 )#(& on board mics, %$<& + /(/",(* 
$#( =-+/2µ#$#2*/'µ, ,µ,0&.   
 
;) 4>1-<-µ3$ – L2$1$53)8 
O1'& '"%µ' $#:9 /+µ'1)2"%& $'-5.#1)'& ,01'2 # '-27µ%& )<1 µ$')'-281 $#( 
;6=,)'2 "57, /(/",(* .2' 1' :,2)#(-.*/,2 '()%1#µ', "'2 #2 8-,& :,2)#(-.0'& $#( 
µ$#-,0 1' "':9H,2 µ, '()6&. O1'& µ6/#& %-#& ,01'2 '()%& )<1 4* BB µ$')'-281 
.2' 5 8-,& :,2)#(-.0'&, )+1 8-' $#( "5$#2,& /(/",(6& µ$#-#91 1' 4)5/#(1 )2& 12 
8-,& :,2)#(-.0'&. I6>'2' '()* + '()#1#µ0' 6=,2 1' "51,2 "'2 µ, )+1 =-*/+ * %=2 
phantom power.  
 
6.2.2 .D2-" Recorders 
 
N$2$:6<1, '()6& #2 /(/",(6&, =<-0?#1)'2 /, 3 "')+.#-0,& $#( 6=#(1 1' "51#(1 µ, 
)# µ6/# '$#7*",(/+& )+& H+42'"*& $:+-#4#-0'& $#( =-+/2µ#$#2,0 + "57, µ0'. 
 
$) Compact Flash Recorders 
B()#9 )#( )9$#( )' recorders '$#7+",9#(1 )+1 $:+-#4#-0' /, Compact flash 
"5-),& µ1*µ+& %$<& SD, microSD  * /, microdrive #2 #$#0#2 ,01'2 µ2"-#0 
,3<),-2"#0 /":+-#0 ;0/"#2, /=,;2'/µ61#2 6)/2 8/), 1' /(1;6#1)'2 /, ($#;#=6&  
Compact Flash Type II. 
 
O) Hard Drive Recorders 
G' recorders '()#9 )#( )9$#( µ$#-#91 $#:9 ,9"#:' 1' =-+/2µ#$#2*/#(1 /(/",(6& 
/":+-81 ;0/"<1 2;2'0),-#( format =<-+)2"%)+)'& 80GB * "'2 µ,.':9),-+&. G# 
H+42#$#2+µ61# /*µ' '$#7+",9,)'2 /, µ#-4* data '-=,0<1 /)# /":+-% ;0/"# /)' 
#$#0' ;01,)'2 + ;(1')%)+)' $-%/>'/+& '15 $5/' /)2.µ*.  
  
%) Mini Disc (Hi-MD) Recorders 
B()#9 )#( )9$#( )' recorders ,01'2 µ0' ,3,:2.µ61+ 6";#/+ )<1 mini disc 
recorders $#( ,0;+ .1<-0?'µ,. R9# ,01'2 #2 >'/2"6& ;2'4#-6& )#(&. 
') G# Hi MD µ6/# $#( =-+/2µ#$#2#91 .2' )+1 '$#7*",(/+ )+& $:+-#4#-0'& $#( 
,01'2 61'& ;0/"#& =<-+)2"%)+)'& 1GB. 
>) G' 16' =-+/2µ#$#2#91 61'1 16# ':.%-27µ# "<;2"#$#0+/+& )+& $:+-#4#-0'& '$% 
)#1 ARTAC $#( =-+/2µ#$#2#9/'1, # #$#0#& µ'& $-#/46-,2 )+1 $:+-#4#-0' 
'"#µ$-,/5-2/)+.  
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()*+,$"- 7 – 4<$%<B5"#/ )";B< 2$<3;$8 – 4<$*-5+ #1$ 
=$,C#µ$1$ $>1B< 
 
J, )+1 µ6=-2 /*µ,-' ,µ$,2-0' µ'&, )+1 ,$2)%$2' $'-'"#:#97+/+, "'2 )+1 
/(1;-#µ* "5$#2#1 '17-8$<1 $#( '/=#:#91)'2 ,$0/+µ' µ, )+1 #-127#:#.0', 
'1)2/)#2=*/'µ, "5$#2' ,0;+ $)+181 $#( :'µ>51#(1 =8-' /)2& +=#.-'4*/,2& µ'&. 
!, '()% )# ",45:'2# .01,)'2 µ2' $'-#(/0'/+ )<1 ,$24'16/),-<1 ,2;81, "'2 µ0' 
4'/µ')2"* '15:(/+ ;,2.µ5)<1 $#( $-#6"(H'1 '$% )2& +=#.-'4*/,2& $#( '4#-#91 
)+1 $,-0#;# $#( $'-#(/25?,)'2 /, '()*1 )+1 ,-.'/0'. Q/<1 '4#-5 )+1 4'/µ')2"* 
'15:(/+ '()* 6.21, µ, =-*/+ )#( :#.2/µ2"#9 Raven Lite )# #$#0# $-#6-=,)'2 '$% 
61'1 #-.'12/µ% µ+ ",-;#/"#$2"#9 ='-'")*-' )#1 Cornell Lab of Ornithology.         
 
 
 
7.1  .$ )3;/ 1&< 21/<B< =$" $2-=&;"=-2-3/#/  1&< =$,)#µ+1&< 
1->8 
 
K'-'"5)< '-27µ#9µ'2 )' ,0;+, "'2 '1'46-#1)'& "5$#2,& :,$)#µ6-,2,& .2' )' 
"':6/µ')5 )#(& $'-')07,1)'2 "5$#2' .-'4*µ')' µ, "5$#2,& '$% )2& 4<16& '()81. 
 
$) P="B</8 Otus Scops 
F A"281+& (,2"%1' 17) 6=,2 ;254#-' "':6/µ')' "')5 
)+1 '1'$'-'.<.2"* $,-0#;#. B1 %=2 ,1),:8&, ,01'2 
.,12"5 /2<$+:%& )+1 )-2µ+10' )#( W,2µ81'. F&*=.µ&$& 
!4-*6(84: (') F1*!.µ& F)#4)")6-.-:. Q/<1 '4#-5 )' 
'-/,12"5, µ#25?,2 $#:9 µ, '17-8$21# /49-2.µ', 
“"2#9#(” )# #$#0# ,$'1':'µ>51,)'2 µ, /)'7,-% -(7µ%. 
!(1*7<& 6=#(µ, 22-28 ,$'1':*H,2& )# :,$)% (,2"%1' 
18), µ, $'9/,2&  ;25-",2'& 1.8 – 2.3sec. G# )#12"% 9H#& 
"(µ'01,)'2 .9-< /)' 1.18 – 1.35 C@z. 
C5$#2,& 4#-6& %µ<& 6=#(µ, "5:,/µ' 2 /(::'>81 

(,2"%1' 19), µ, )+1 ;,9),-+ /(::'>* 1' 4)51,2 µ6=-2 
)' 1.45 KHz. G# '"#9µ, ='-'")+-2/)2"5 µ,)5 )# 9:30min /)# '-=,0# *=#(. 
G# "5:,/µ' )<1 '-/,12"81 µ$#-,0 1' ;2'-"6/,2 30 :,$)5 * "'2 $'-'$51<.  

 
 

 

                         N2"%1' 17 

                                                                                                        N2"%1' 18 
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G# "5:,/µ' "':,0)'2 .2' )+1 ;*:</+ )+& ,$2"-5),2'& )#(, * .2' 1' $-#/,:"9/,2 )# 
7+:("%, * "'2 1' ,$2"#21<1*/,2 µ, )# )'0-2 )#(, .2' $'-5;,2.µ' %)'1 ;,0=1#(1 )+1 
4<:25 $-21 )+1 /(1#(/0', * %)'1 ($5-=,2 ,2/>#:6'& /)+1 4<:25. B"#9.,)'2 
='-'")+-2/)2"5 /)# '-=,0# *=#( µ,)5 )# 11min "'2 µ,)5 to 26min.  G# "5:,/µ' 
)<1 7+:("81 ,01'2 $'-%µ#2# µ, '()% )<1 '-/,12"81, µ, )+1 ;2'4#-5 %)2 ,01'2 
(H+:%),-# )#12"5 "'2 $#2# #39. R0;,)'2 '$% µ+ ?,(.'-<µ61,& 7+:("6&, /)# 
3,"01+µ' )+& '1'$'-'.<.2"*& $,-2%;#(. B1 "'2 :6.,)'2 %)2 + 4<1* ;2'46-,2 %)'1 
/=+µ')0?#(1 1)#(6)', "5)2 )6)#2# ;,1 4'01,)'2 /, +=#.-'4*/,2& $#( 6=#(1 .01,2. 
 

!)# $,-04+µ# "5:,/µ' 1)#(6)<1 + 7+:("25 '$'1)5,2 /)# "5:,/µ' "#21#$#0+/+& 
)#( '-/,12"#9 “)2#9() )2#9()”, µ, $#2# '$':% "'2 (H+:%),-# )#12"5 *=# '$’ )#1 
;2"% )#(, µ, ,-<)+µ')2"% 7' :6.'µ, 94#& “1)#(0 1)#(0” * µ,-2"6& 4#-6& 61' 
"'),-=%µ,1# “1)#(5 1)#(5” * $#2# /":+-% “"-#(5 "-#(5” (,2"%1' 20).  

 

 
 
 

!)+1 ,2"%1' 18 ;0;,)'2 )# "5:,/µ' 1)#(6)<1, + $-8)+ 4-5/+ ,01'2 )#( '-/,12"#9 
"'2 + ;,9),-+ )#( 7+:("#9. !)+1 ,2"%1' 20 + ;,9),-+ 4-5/+ )+& 7+:("25& ;0;,)'2 
µ, )# )-'=9 “"-#(5” =-8µ'. B"#9.,)'2 ='-'")+-2/)2"5 /)# 34min:21sec.     
 
 
 
 
 
 

N2"%1' 19 

                                                                                                N2"%1' 20 
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O) .>1B Tyto Alba 
@ G()8 (,2"%1' 21) 6=,2 $#2"0:# 
-,$,-)%-2# "')5 )+1 '1'$'-'.<.2"* 
$,-0#;#. K#:9 $#2# /2<$+:* /, 5::,& 
$,-2%;#(&. O=,2 '-",)5 "':6/µ')' )9$#( 
/)-2.":25&, '."#µ'=+)#9 "'2 /(-2.µ#9, )' 
#$#0' >.'01#(1 )# 61' µ6/' '$% )# 5::#. 
B()% )' "51,2 '-",)5 ;9/"#:' /)# 1' 
3,=<-2/)#91 '"#(/)2"5 * "'2 1' 
$,-2.-'4#91 4<1+)2"5. F1*!.µ& !4-*6(84: 
(')F1*!.µ& F)#4)")6-.-:, (F1*!.µ& 
3'.!4#(D4) G# $2# ;+µ#42:6& "5:,/µ' )+& ,01'2 + /"-2)/'-2/)* /)-2.":25 )+&, $#( 
'1'$'-5.,2 "')5 )+1 ;25-",2' $)*/+& )+& (,2"%1' 22). 
 
 

. 
 

 
W'-'")+-2/)2"% '()*& )+& >-'=1*& /)-2.":25& %)'1 ;0;,)'2 /, ;25-",2' $)*/+&, 
,01'2 ,446 )9$#( )-6µ#:# :%.< )+& $-#/$57,2'& "01+/+& )<1 4),-81. @ "(-0<& 
;25-",2' '()*& )+& /)-2.":25& ,01'2 2sec "'2 ;0;,)'2 /, ;2'/)*µ')' 1-20sec, 
/(1*7<& 50 (-250) 4#-6& /)+1 /,2-5, "'78& ,$0/+& "'2 µ,µ#1<µ61', %)'1 "51,2 
$,-2$#:0' /)+1 ,$2"-5),25 )+&. N3($+-,),0 /)+1 '1'"#01</+ )+& ,$2"-5),25& )+&, 
"'2 )#( =8-#( )+& 4<:25& )+&. !)# '-=,0# *=#( '"#9.,)'2 ='-'")+-2/)2"5 /)' 
=-#12"5 ;2'/)*µ')': 20min:22sec - 23min:28sec "'2,  45min:30sec – 46min:35sec.    
(F1*!.µ& I-*5(D4) )' 7+:("5 ;01#(1 )6)#2# "5:,/µ' $#:9 $#2# /$512', ,01'2 
;2'4#-,)2"% /, =-#25, %=2 )%/# )6:,2' ;2';2;%µ,1#, "'2 ),01,2 1' ),:,28/,2 µ, 
:2.%),-# )-,µ#9:2'/µ'.  

 
%) (A5$=$8 Corvus Corax 
F2 "%-'",& (,2"%1' 23) =-+/2µ#$#2#91 
'-",)5 )+1 4<1* )#(& %:,& )2& ,$#=6&. G' 
$#2# /91+7,& "':6/µ')' )#(& ,01'2 
='µ+:%/(=1' "'2 )-'=,25. C5$#2,& 4#-6& 
,01'2 ;9/"#:# 1' #-2/7#91 '()5, µ2'& "'2 
"5$#2' "':6/µ')' =-+/2µ#$#2#91)'2 /, 
;2'4#-,)2"6& $,-2/)5/,2& '$% '()6& $#( 
2/=9#(1 /(1*7<&. O1'& ;,9),-#& :%.#& ,01'2 

                     N2"%1' 22 

                               N2"%1' 21 

                                 N2"%1' 23 
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                                                    N2"%1' 25 

%)2 $'-')+-#91)'2 '-",)6& $'-'::'.6& '$% 5)#µ# /, 5)#µ#. J2µ#91)'2 ,$0/+& 
4-5/,2& )2& #$#0,& µ$#-#91 1' ,1/<µ')8/#(1 /)' "':6/µ')5 )#(&, * '"%µ' "'2 1' 
'1)2"')'/)*/#(1 µ, '()6& )2& '-=2"6&. F&*=.µ&$& !4-*6(84: (') F1*!.µ&-
“J')+(”. N01'2 )# /(1+76/),-# "5:,/µ' )#(, µ2' "-'(.* )9$#( “$-#9"” * 
”"#(%-" – "-%" – "-#9" – "-# –  
"-%'"” ,01'2 "5$#2,& ,";#=6& $#( 6=#(1 $,-2.-'4,0 :%.< )+& ')#µ2"*& 
2;2'2),-%)+)'&. R0;,)'2 $51)' /, '"#:#(70,& 3-6 "':,/µ5)<1 $#( 2/'$6=#(1 
=-#12"5 µ, )+1 "(-0<& ,16-.,2' )#( 45/µ')#& 1' /(.",1)-81,)'2 /)' 800Hz 
(,2"%1' 24). R0;,)'2 /, $#::6& $,-2/)5/,2& ,0), "')5 )+1 $)*/+ ,0), ,18 
"#(-125?#(1, '::5 /=,;%1 $51)' ,µ$,-26=,2 $-'.µ')2"* * 4'1)'/)2"* '$,2:* '$% 
,=7-% )#( ;2'4#-,)2"#9 .61#(&. !)# '-=,0# *=#( )# '"#9µ, ='-'")+-2/)2"5 /)' 
/+µ,0': 01h:02min:19sec, 01h:02min:32sec, 01h:02:44sec, 01h:03min:07sec. 
!(=15 3-4 "':6/µ')' .-*.#-<1 '::+:#(=281 ;01#1)'2 /, "')5/)'/+ /(1'.,-µ#9, 
,18 $2# '-.5 /)#1 ;25:#.# µ,)'39 ?,(.'-281. 

 
 
 

 

 
@=+-% “"-5” ;0;,)'2 %)'1 ($,-'/$0?,)'2 4'.+)%. !":+-% "5:,/µ' ;0;,)'2 '$% 
)#(& .#1,0&  %)'1 $,-2"(":81#(1 '17-8$21#(& ,2/>#:,0&, ,18 #2 ),:,()'0#2 
>-0/"#1)'2 /)+1 4<:25 * "#1)5 /, '()*1. A,12"%),-' )# "5:,/µ' ”$-#9"” ;0;,)'2 
.2' )+1 ;*:</+ ,$2"-'),281 "'2 .2' 5µ(1'. 
 
 
;) (-1#D*" Turdus Merula 
 

G' C#)/942' (,2"%1' 25) 
",:'+;#91 %:# )#1 =-%1#, 
$:*-,& )-'.#9;2 %µ<& 
'$'..6:#(1 '(/)+-5 
µ%1# "')5 )+1 $,-0#;# 
'1'$'-'.<.*&. G# 
/91+7,& ,01'2 1' 

/2.#)-'.#(;#91, 

                                                                                          N2"%1' 24 
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)-'.#(;#91 ;(1')5 $,-2/)'/2'"5 )# 4721%$<-#. N$0/+& /2.#)-'.#(;#91 )#1 
=,2µ81'  %)'1 # "'2-%& ,01'2 µ':'"%& "'2 )# 4'.+)% %=2 ;(/6>-,)#. F1*!.µ& 
!4-*6(84: (') E'&0)+A#. G# )-'.#9;2 )#(& ,01'2 ($,->#:2"5 $,-0$:#"# ;2%)2 
;26$,)'2 '$% ')#µ2"* ,4,(-,)2"%)+)' , "'2 6";+:+ ($27'181 .2' %:+ )#(& )+1 ?<*) 
2"'1%)+)' .2' µ57+/+. (i) E'&0)+A# !"#('1$!#&:. F "57, ,1*:2"'& 6=,2 61' ,(-9 
-,$,-)%-2# 4-5/,<1 ,"76)#1)'& µ,.5:+ ')#µ2"* $'-'::'.*, $'-5 )# .,.#1%& )+& 
'µ#2>'0'& µ57+/+& µ,)'39 )<1 "')%=<1 .,2)#12"81 ,$2"-'),281 $#( 6=,2 <& 
'$#)6:,/µ' µ'"-#$-%7,/µ' )+1 ;+µ2#(-.0' )#$2"81 ;2':6")<1. R(/)(=8& :%.< 
)<1 ;(/"#:281 $#( $-#"9$)#(1 µ, )# /(.","-2µ61# ,0;#& %$<& $-#'1'46-'µ,, ;,1 
*)'1 ;(1')%1 1' '1)2/)#2=0/#(µ, µ, '"-0>,2' )' ;,0.µ')' µ'& µ, '()5 )+& 
>2>:2#.-'40'&. 
!, .,12"6& .-'µµ6& $51)<&, )# ;,0.µ' 1 (,2"%1' 26) '4#-5 "':6/µ')' /(1'.,-µ#9, 
"'2 /)# '-=,0# *=#( )# '"#9µ, ='-'")+-2/)2"5 /)' /+µ,0': 07min:25sec,  
 
 

 
 

 
12min:45sec. G# ;,0.µ' 2 (,2"%1' 27) '4#-5 "':6/µ')' ,$27,)2"5 "')5 )+1 
;25-",2' )/'"#µ#9, /)# '-=,0# *=#( )# '"#9µ, ='-'")+-2/)2"5 /)# /+µ,0#: 
10min:13sec.     

 
 

 

 
 

 

  N2"%1' 26 

N2"%1' 27 
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)) Q5$0-="5="<CG" Falco Tinnunculus  
G' I-'=#"2-"01,?' (,2"%1' 28)"5$#2,& 4#-6& 
,01'2 2;2'0),-' 4<1+)2"5 "')5 )+1 
'1'$'-'.<.2"* $,-0#;#, ,2;5::<& '-",)5 
/2<$+:5. C')5 )#1 S#6µ>-2# "'2 R,"6µ>-2# 
.,12"5 7,<-#91)'2 $:*-<& /2<$+:5. G<1 
7+:("81 + 4<1* ,01'2 "')5 "5$#2#1 )-%$# 
>'79),-+ '$% '()*1 )<1 '-/,12"81.  
F1*!.µ& !4-*6(84: (') F1*!.µ& “(#6-(#6-(#6 9 
(6(-(6(-(6(” G# $#2# /91+7,& "5:,/µ5 )#(& 
(,2"%1' 29), ;0;,)'2 /, ;2'4#-,)2"6& 
$,-2/)5/,2&. ]& $'-')*-+/+ ,"4#>2/µ#9 
"')5 ,2/>#:6<1 )#( 0;2#( .61#(&, %)'1 

)/'"81#1)'2, $-#& 5::' ,0;+ %)'1 ,1#=:#91)'2 
"#1)5 /)+1 4<:25 )#(&. !)# '-=,0# *=#( )# 
'"#9µ, ='-'")+-2/)2"5 /)' /+µ,0':01min:10sec, 56min:48sec, 58min:06sec.K#2# 
/(.","-2µ61' '$% )' '-/,12"5 "')5 )+1 /(1#(/0', "'2 %)'1 #2 1,#//#0 ,3'/"#91 
)' 4),-5 )#(&. C5$#2,& 4#-6& ;, '$#;0;,)'2 )-'.#(;2/)5. Q)'1 ,01'2 $#:9 
,17#(/2'/µ61', 4)51#(1 1' "-'(.5?#(1 “>0) – >20) – >0) - >20)” µ, '"'1%12/)# 
)#12/µ% /)2& :63,2&. (>) E'#*#&'#.$% F1*!.µ&: B"#9.,)'2 /'1 “M---02” "'2 ;2'46-,2 
/)+1 61)'/+, /)# )#12"% 9H#& "'2 /)+1 =-#25 '15:#.' µ, )# 5)#µ# "'2 )' 
/(µ4-'?%µ,1' (,2"%1' 30). !)# '-=,0# *=#( )# '"#9µ, ='-'")+-2/)2"5 /)' 
/+µ,0': 01h:00min:49sec, 01h:05min:49sec. 
 ]& "5:,/µ' µ,)5;#/+& )-#4*& * $-#/481+/+&, 61' :,$)% ."-2125-2"# 
“A..#(++*”, */(=# "'2 /(1#$)2"%, "5$<& -212"% $#( /(=15 ,1/<µ')81,2 61' 
'$':% “":0$ * "0)” "5:,/µ'.  
R0;,)'2 '$% )' '-/,12"5 $-#& )2& 7+:("6& $-#)#9 '()6& '1'=<-*/#(1 '$% )+1 
4<:25 "'78& "'2 µ,)5 )+1 5423* )#(&. N$0/+& ;0;,)'2 "'2 %)'1 >-0/"#1)'2 µ'?0 63< 
'$% )+1 4<:25. K'-%µ#2,& ":'H25-2",& )-0:2,& ;0;#1)'2 '$% )2& 7+:("6& %)'1 
,":2$'-#91 .2' µ,)5;#/+ )-#4*&, .2' ,$0;,23+ ,$27,)2"%)+)'& "'2 /'1 '$,2:* /, 
,2/>#:,0& )#( 0;2#( ,0;#(&. 
 
 

 
 
 

                               N2"%1' 28 

N2"%1' 29 
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#1) R)>=-#->#->5+;$ Motacilla Alba 

@ V,("#/#(/#(-5;' 
(,2"%1'31) =-+/2µ#$#2,0 
,:,97,-' )+1 4<1* )+& %:,& )2& 
,$#=6&, $2# /(=15 %µ<& "')5 
)+1 '1'$'-'.<.2"* $,-0#;#. 
F&*=.µ&$& 34-*6(84: (') 
E'&0)+A# 3'.!4#()+ G# ,0;#& 
“Yarellii” $#( ,01'2 
$'1#µ#2%)($# µ, )# ,0;#& 
”Alba”, 6=,2 61' $#:9 ?,/)% 
)-'.#(;2/)% ",:'^;2/µ', 

'$#),:#9µ,1# "(-0<& '$% ,$'1':'µ>'1%µ,1'  )-'(:2/)5 "':6/µ')' ,$2"#21<10'&, 
µ, $'-'::'.6& "'2 ;2'µ#-48/,2&. K'-%µ#2' $,-2.-'4* "'2 .2' )# #1#µ'?%µ,1# 
,0;#& “Alba”. G# )-'.#9;2 '$#;0;,)'2 /$512' '$% )# ,0;#& “Yarellii”, '::5 
$-#4'16/)')' $#:9 $2# /(=15 '$% )# ,0;#&  “Alba”, "'2 %=2 '/(1*72/)' '$% )#(& 
µ,)'15/),&. 
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(>) F1*!.µ& >"#()#4846&:: F5'68: E+"):. @ ,$#1#µ'?%µ,1+ “Alba” 6=,2 
µ#1#/9::'># "5:,/µ' $#( '"#9.,)'2 /'1 “T0)” * “K/0)”, "5$#2,& 4#-6& 2 – 3 
/(::'>6& %$<& “T0)2” * “T0:2$$” * “T0))2$” $#( ;0;#1)'2 ,2;2"5 /)+1 $)*/+, µ, 
-(7µ% )+& )53+& )+& µ0'& ,$'15:+H+& '15 "(µ')2/µ%, "'78& "'2 %)'1 "#(-125?,2 
(,2"%1' 32). B1':()2"6& 4'/µ')2"6& '1':9/,2& ;,0=1#(1 %)2 )# "5:,/µ' )+& “Alba” 
/(1*7<& '$'-)0?,)'2 '$% ;9# ($%-µ#15;,&, ," )<1 #$#0<1 + $-8)+ "')5 /(16$,2' 
$'-5.,2 µ0' )#12"* #:0/7+/+ '$% )' 7.8CHz /)' 3.6CHz "'2 ;,0=1,2 $'-5 
'"#9.,)'2 /'1 ;2'µ%-4</+ /(=1%)+)'&. @ ;,9),-+ $#2"0:,2 '2/7+)5 '$% 5)#µ# /, 
5)#µ#. !)# '-=,0# *=#( )#1 '"#9µ, ='-'")+-2/)2"5 /)' /+µ,0': 03min:40sec, 
01h:08min:10sec, 01h:08min:35sec.   
 
 
G) (-=="<-,$3µ/8 Erithacus Rubecula 
F C#""21#:'0µ+& (,2"%1' 33) ,01'2 ,3'2-,)2"5 
4<1+)2"%& %:+ )+1 ;25-",2' )#( 6)#(&, ,")%& 
'$% )+1 $,-0#;# )+& >'/2"*& )#( $),-%--#2'& 
"')5 )+1 #$#0' ,01'2 /=,;%1 /2<$+:%&. 
F&*=.µ&$& !4-*6(84: (') F1*!.µ& – E#(. 
B$#),:,0)'2 '$% /91)#µ# #39 “)2"” (3-6 KHz) 
)# #$#0# ,$'1':'µ>51,)'2 "'2 =-+/2µ#$#2,0)'2 
"(-0<& .2' ($,-5/$2/+ )+& ,$2"-5),2'& )#(, 
'::5 $#:9 /(=15 "'2 <& "5:,/µ' /(1'.,-µ#9 
(,2"%1' 34).  
F )#12/µ%& "'2 # -(7µ%& ,$'15:+H+& $#2"0:,2 '-",)5, .2'  
$'-5;,2.µ' %)'1 + "')5/)'/+ ,01'2  ,$,0.#(/', + ,$'15:+H+ ,01'2  $#2# .-*.#-+ 
"'2 # *=#& $#2# >'7(:5-(..#&. Q)'1 $-#"':#91 5)#µ' )#( 0;2#( .61#(& )# 
"5:,/µ' $'-#(/25?,2 µ0' µ#1%)#1+ ,$'1':+H++µ%)+)' /'1 )#(& =)9$#(& )#( 
-#:#.2#9, '::5 µ,-2"6& 4#-6& '$#;0;,)'2 µ, '"'1%12/)# )6µ$#, .2' 1' /=+µ')0/,2 
,$'1':'µ>'1%µ,1,& 4-5/,2&. !)# '-=,0# *=#( )# '"#9µ, ='-'")+-2/)2"5 /)' 
/+µ,0': 06min:50sec, 53min:38sec. 
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(>) F1*!.µ& (#4A+4)5: XH*/(=1#, #39 "'2 .,12"%),-' :,$)% /49-2.µ' )9$#( 
“)/00000000” (,2"%1' 35), ;2'-",0 µ6=-2 0,8 sec, '$#;0;,)'2 $'-'$#125-2"' "'2 
4'01,)'2 1' />*1,2. C':,0)'2 "')5 )+1 $'-#(/0' '-$'")2"81, "(-0<& 
,$'1':'µ>'1%µ,1' "'2 $#::6& 4#-6& '15µ,/' /, 5::' "':6/µ')', 
/(1+76/),-' /)' "':6/µ')' “)0"”. !)# '-=,0# *=#( )# '"#9µ, 
='-'")+-2/)2"5 /)' /+µ,0': 1h:03min:35sec, 01h:04min:13sec – 
01h:04min:21sec. 
 

 
 

 
N")%& '$% )' ,0;+ $#( '1'46-#(µ, $'-'$51< 6=#(1 '1'.1<-2/),0  ,$2$:6<1 "'2 
5::', )<1 #$#0<1 )' .-'4*µ')'  ;,1 7' $'-'76/#(µ, .2' )#1 :%.< )#( %)2 ;,1 
"')'46-'µ, 1' '$#"<;2"#$#2*/#(µ, )' "':6/µ')' )#(&. B()5 ,01'2 )' ,3*&:  

 
/) L$>5-1#"5-O+=-8 Sylvia Melanocephala 

 
G#1 '"#9µ, ='-'")+-2/)2"5 µ6/' /)# 
'-=,0# *=#( /)' =-#12"5 /+µ,0': 
5min:44sec "'2 56min:50sec. 

 
 

 
 
 

 
 

7) ($5O-><"+5/8 Phoenicurus Ochruros 
G#1 '"#9µ, ='-'")+-2/)2"5 µ6/' 
/)# '-=,0# *=#( /)' =-#12"5 
/+µ,0': 14sec, 01h:03min:50sec – 
01h:03min:58sec, 01h:13min:15sec, 
01h:13min:28sec. 
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") P$,$G-2$2$;31#$ Parus Caeruleus 

G+1 '"#9µ, ='-'")+-2/)2"5 µ6/' /)# '-=,0# 
*=#( /)' =-#12"5 /+µ,0': 01h:05min:35sec, 
01h:05min:39sec, 01h:06min:15sec, 
01h:06min:41sec, 01h:06min:54sec, 
01h:07min:01sec. 

 
           
 
 
 
 
 
 

 
 
 
 
 
 
=) ($,A%)5-8 Parus Major 

R9# ;2'4#-,)2"5 "':6/µ')'. G' '"#9µ, 
='-'")+-2/)2"5 µ6/' /)# '-=,0# *=#( /)' 
=-#12"5 /+µ,0': 19sec, 56min:11sec, 
01h:03min:11sec "'2 01h:03min:27sec. 
 
 
 
 
 
 
 
 
 

 
 

 
,) 9C5;"=$ Alectoris Chukar 
 G+1 '"#9µ, ='-'")+-2/)2"5 µ6/' /)# '-=,0# 

*=#( /)' =-#12"5 /+µ,0': 11min:40sec, 
16min:16sec, 16min:52sec, 
17min:26sec,19min:14sec, 21min:05sec, 
46min:58sec. 
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µ) ?)<;5-*>,,-#=A2-8 Phyloscopus Collybita 

G#1 '"#9µ, 
='-'")+-2/)2"5 µ6/' 
/)# '-=,0# *=#( /)' 
=-#12"5 /+µ,0': 

02min:40sec, 
02min:55sec, 

03min:14sec.  
 
 
 
 
 
 
 
<) P)5$=A1#"=,$ Turdus Viscivorous 

G+1 '"#9µ, ='-'")+-2/)2"5 
µ6/' /)# '-=,0# *=#( /)# 
=-#12"% /+µ,0#: 56min:05sec. 
G+1 >:6$#(µ, /)+1 ,2"%1' 41. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
@) 4%5"-2)53#1)5- Columba Livia 

G# '"#9µ, ='-'")+-2/)2"5 µ6/' /)# '-=,0# 
*=#( /)' =-#12"5 /+µ,0': 01min:39sec, 
01min:44sec. 
 
 
 
 
 
 

 
 
 
Z::' $)+15 )' #$#0' '"#9.#1)'2 /)2& +=#.-'4*/,2& '::5 %=2 /)# /(.","-2µ61# 
'-=,0# *=#(, ,01'2 )' ,3*&: 

                 N2"%1' 41 
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-) ("15"<-#->#->5+;$ Motacilla Cinerea 
 

 
 
 
 
 
 
 
 
 

 
 
                                                                                                                                                                  
 
2) S$<C1$ Carduelis Cannabina 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C5$#2' ;, $)+15 $#( ;,1 '"#9.#1)'2 "'7%:#( µ6/' /)2& +=#.-'4*/,2& µ'& '::5 )' 
'1'.1<-0/'µ, '$% )+1 ,$2)%$2' $'-')*-+/+ ,01'2 )' ,3*&:  
 
 
5) ($5;)53<$ Carduelis Carduelis 
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 #) 9)15-0),3;-<- Apus Apus 
 

  
 
 
 
 
Z::' ,0;+ $'10;'& $6-' '$% )' $#(:25 $#( '"#9.#1)'2 /)2& +=#.-'4*/,2& µ'& ,01'2 
)' ,3*&: 
          
 
 
 
 
1) ($1#3=" Capra Aegagrus  

G# '"#9µ, ='-'")+-2/)2"5 µ6/' 
/)# '-=,0# *=#( µ,)5 '$% )# 
=-#12"% /+µ,0# 01h:13min "'2 µ6=-2 
)# )6:#& µ'?0 µ, )' :6-2' )#(&.  
 
 
 
 

 
 
>) J>01)53;$  Chiroptera 

G+1 '"#9µ, ='-'")+-2/)2"5 µ6/' /)# '-=,0# *=#( 
/)' =-#12"5 /+µ,0': 11min, 12min:52sec, 
18min:15sec, 29min:20sec, 30min:11sec, 
30min:30sec, 33min:13sec, 40min:46sec. 
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F>µ2)5+#µ$1$ 
 
J, )+1 $,-5)</+ '()*& )+& ,-.'/0'& $-#6"(H'1 "5$#2' /(µ$,-5/µ')'. B()5 
'4#-#91 "(-0<& )# $-'")2"% "#µµ5)2, %$<& )+1 ;2';2"'/0' +=#.-54+/+&, '::5 "'2 
)+1 $,-'2)6-< ,1'/=%:+/+ µ, )+1 +=#.-54+/+ 4(/2"81 )#$0<1. 
K2# /(.","-2µ61', "')5 )+1 $-'.µ')#$#0+/+ )<1 +=#.-'4*/,<1 '1)2µ,)<$0/'µ, 
"5$#2,& ;(/"#:0,& ),=12"*& 49/+&. G# .,.#1%& %)2 # ,3#$:2/µ%& µ'& *)'1 ,12'0#&, 
;+:';* )' µ2"-%4<1' ,01'2 $-#/'-)+µ61' $51< /)+1 µ+='1* "')'.-'4*& )<1 
;,;#µ61<1 "'2 # µ+='12/µ%& /)*-23+& )+& /(/",(*& ()-2$#;5"2) µ+ 
,$'..,:µ')2"*& =-*/+&, µ'& ;6/µ,(/, /)# /)*/2µ# :%.< /),-,%4,-)#( 7#-9>#(. 
N0='µ, :#2$%1 1' :5>#(µ, ($%H+ µ'& *=#(& #2 #$#0#2 $,-151, /)' µ2"-%4<1' µ6/# 
,$'4*& µ, )+1 /(/",(* "'2 :9/+ /)# $-%>:+µ' >-*"'µ, µ, 6µµ,/#(& )-%$#(&.  
O1'& $#:9 /+µ'1)2"%& 7%-(>#& ,01'2 '()%& )#( '6-'. B1 "'2 =-+/2µ#$#2*7+", 
'1)2'16µ2# .2' )+1 $-#/)'/0' )+& '$,(7,0'& 6"7,/+& )<1 µ2"-#481<1, 
$'-')+-*7+", %)2 "')'.-'4%)'1, µ6/# )#( /8µ')#& )+& /(/",(*&. J0' :9/+ *)'1 
)# 1' "':9H#(µ, "')5 )#1 0;2# )-%$# µ, )' µ2"-%4<1' "'2 )+1 ($%:#2$+ /(/",(*. 
R,1 ,0='µ, %µ<& )6)#2' ;(1')%)+)' "'2 6)/2 '-",/)0"'µ, /)# 1' /)*1#(µ, )+1 
/(/",(* µ6/' /, )-9$,& ;61)-<1 ,0), )#$#7,)81)'& ;254#-' $-#/)'),()2"5  /)# 
$0/< µ6-#& '()*& $-#42:5/#1)'& )+1 '$% )#1 '6-' µ, )6)#2#1 )-%$# 6)/2 8/), 1' 
µ+1 $'-5.#(µ, "5$#2#1 '1,$279µ+)# *=# – 7%-(>#. B()% >6>'2' '$#)6:,/, 61'1 
'"%µ' $#:9 /#>'-% $,-2#-2/µ% /)# /)*/2µ# )<1 µ2"-#4%1<1. Q/<1 '4#-5 )# 
)-2$#;5"2, )#$#7,)*/'µ, µ0' ,:'/)2"* ,$2451,2' /)# /+µ,0# ,$'4*& )#( µ, )# 
/8µ' )+& /(/",(*&, "'2 + ,$2451,2' /)*-23+& ,$2:6.#1)'1 $51)#), $-#/,")2"5.  
!9.=(/+ $-#6"($), ,$0/+&  µ, )' '"#(/)2"5. !),-,%4,-)#& 7%-(>#& $,-1#9/, "'2 
'$% )# /8µ' )<1 '"#(/)2"81 /)' '()25 µ'&. Q)'1 :#2$%1 4(/#9/, '6-'& *)'1 
"5$<& ;9/"#:# 1' ;2'"-01,2& '1 '()%& "')'.-54,)'2 * '1 '$:5 '"#9.,)'2 '$% )' 
'"#(/)2"5. B()% $#( $-#),01,)'2 ,01'2 =-*/+ '1)2'16µ2<1 "'2 /)' '"#(/)2"5. 
R(1')%)+)' )6)#2' ;,1 ($*-=, >6>'2', $-#/$'7*/'µ, :#2$%1 1' $-#4(:53#(µ, )' 
'"#(/)2"5 '$% )+1 '$,(7,0'& 6"7,/+& )#(& /)#1 '6-' 4#-81)'& /"#(45"2' "'2 
"#("#9:,&. B()% $5:2 ;,1 <46:+/, "'2 $5-' $#:9, 6)/2  ,µ$,2-2"5 '$#")*/'µ, µ0' 
,3#2",0</+ /)+1 '"-%'/+.  
Q/<1 '4#-5 $-#)5/,2& .2' $-#/,..0/,2& µ,::#1)2"81 +=#.-'4*/,<1 /, '15:#.' 
$,-2>5::#1)',  '()% $#( 7' :6.'µ, µ, µ,.5:+ >,>'2%)+)' ,01'2 )# .,.#1%& %)2 + 
'"-%'/+ "'2 + $'-')*-+/+ /, µ2' '1)0/)#2=+ $,-0$)</+ ,01'2 )# $'1. N01'2 ;, 
$-#)2µ%),-# 1' µ+1 ,">25?#(µ, $#::6& 4#-6& )+1 ),=12"* $-#/6..2/+ '1 ;,1 
($5-=,2 =-%1#& * )(=81 5::,& ;(/"#:0,&, '::5 1' '4#(."-'?%µ'/), )+1 $'-#9/' 
/)2.µ* µ, %)2 $2# 5µ,/# ;2'76)#(µ,[ )+1 '"#* µ'&. F2 /)2.µ6& ,01'2 µ#1';2"6&, "'2 
"'161' µ6/# /)+1 $:5/+ %:+ ;,1 µ$#-,0 1' "')'.-5H,2 "'2 1' '1'$'-5.,2 $2/)5 
)+1 '-µ#10' )#( %:#( $-5µ')#&. Z:#/), )2 1' "51,2& )+1 "%$2' %)'1 ;,1 µ$#-,0 1' 
/, '..03,2 )# '(7,1)2"%; N01'2 /'1 )' $#(:25 /)# ":#(>0, ,18 "')'":9?#(1 )#(& 
#(-'1#9& ('"%µ') ,µ,0& .2' 1' )' '4#(."-'/)#9µ, )' "'-481#(µ, /)' µ$':"%12'. 
A2' ,$2$:6<1 7,µ')2"6&, '()% $#( 6=#(µ, 1' $#9µ, ,01'2 %)2 µ,.5:# ,1;2'46-<1 
$'-#(/25?#(1 #2 ,1'::'.6& )<1 4(/2"81 )#$0<1 µ6/' /)2& ,$#=6&. N$0/+& #2 
;2'4#-6& $#( $'-')+-#91)'2 /, )#$0' '1)0/)#2=' µ,)5 )+1 ,">2#µ+='1#$#0+/+ 
)#(&. C5)2 $#:9 ,1;2'46-<1 ,$0/+& ,01'2 + $'-')*-+/+ ,1%& ,0;#(&, ($5-=#(1 ,0;+ 
,1;+µ2"5 $'-5.#1)'& $#( )' "51,2 µ#1';2"5 )' #$#0' ;,1 6=#(1 µ,:,)+7,0 
;2,3#;2"5 '"%µ+.         
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