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+#

ҏӄ ',& *214#08#'!&,'1 

ҏӄ 'F@9DLKN=JR=A;@FAK 

Ґӄ DD?=E=AF= 'F>GJE9LAGF=F 
ґӄ 1GɃO9J=AFKL9DD9LAGF 

Ғӄ 5A<=JKLĺF<= 

ғӄ *=CLAGF=F 
ҏӄ *=CLAGF ӆ &9DDG 5=DL 

Ґӄ *=CLAGF ӆ  DAFC=F<= *#" 

ґӄ *=CLAGF ӆ .5+ *A;@LCGFLJGDD= 
Ғӄ *=CLAGF ӆ EH=DDA;@L=J 

ғӄ *=CLAGF ӆ *#" (9?<-#ɀ=CL 

Ҕӄ *=CLAGF ӆ 29KL=F?=KL=M=JL= *#" 
ҕӄ *=CLAGF ӆ 0=KHGF<=J #PH=JAE=FL 

Җӄ *=CLAGF ӆ CLAN=J 1MEE=J 

җӄ *=CLAGF ӆ .9KKAN=J 1MEE=J 
ҏҎӄ *=CLAGF ӆ F9DG?O=JL 9MKD=K=F 

ҏҏӄ *=CLAGF ӆ $GLGOA<=JKL9F< 

ҏҐӄ *=CLAGF ӆ $D9EE=FK=FKGJ 
ҏґӄ *=CLAGF ӆ 2ADL-1=FKGJ 

ҏҒӄ *=CLAGF ӆ ҏ-8Aɀ=J *#" 1=?E=FL FR=A?= 

ҏғӄ *=CLAGF ӆ Ғ-8Aɀ=JF *#" 1=?E=FL FR=A?= 
ҏҔӄ *=CLAGF ӆ *+ґғ 2=EH=J9LMJK=FKGJ 

ҏҕӄ *=CLAGF ӆ ҕҒ&!ғҗғ 1;@A=:=J=?AKL=J 

ҏҖӄ *=CLAGF ӆ 0% *#" 
ҏҗӄ *=CLAGF ӆ 'F>J9JGL $=JF:=<A=FMF? 

  ҐҎӄ *=CLAGF ӆ ҖPҖ *#" +9LJAP 

Ҕӄ 1GFKLA?= 'F>GJE9LAGF=F 
ҕӄ 1MHHGJL 
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ҏӄ **%#+#',# ',$-0+ 2'-,#, 

1=@J ?==@JL=J )MF<=Ӆ 
NA=D=F "9FCӅ <9KK 1A= KA;@ >ǓJ MFK=J .JG<MCL =FLK;@A=<=F @9:=Fӄ 'E 
$GD?=F<=F R=A?=F OAJ '@F=FӅ O9K :=A <=J 'F:=LJA=:F9@E= MF< <=J 
4=JO=F<MF? RM :=9;@L=F AKLӄ 
 
1GDDL=F 1A= Oĺ@J=F< <=J 4=JO=F<MF? MF=JO9JL=L 9M> .JG:D=E= KLGǇ=FӅ
KG CƣFF=F 1A= MFK K=D:KLN=JKLĺF<DA;@ ?=JF= CGFL9CLA=J=Fӄ 
 
 
2=;@FAK;@= "9L=F 
3FK=J  G9J< AKL =AF @G;@O=JLA?=J ,9;@:9M MF< CGEH9LA:=D EAL <=E
J<MAFG +=?9 ҐғҔҎӄ #K @9F<=DL KA;@ 9:=J 9MK<JǓ;CDA;@ FA;@L ME =AF=F 
GJA?AF9D=F J<MAFGӄ 
"9K +=?9 ҐғҔҎ AKL <9K JA;@LA?= +ACJG;GFLJGDD=J:G9J< >ǓJ <A=Ӆ <A= K;@F=DD
MF< MFCGEHDARA=JL AF <A= .JG?J9EEA=JO=DL =AFKL=A?=F OGDD=Fӄ "A=K=K 1=L
>Ǔ@JL 1A= <MJ;@ =AF= 4A=DR9@D NGF .JGB=CL=Fӄ 1=AF 2+=?9ҐғҔҎ-
+ACJG;GFLJGDD=J :A=L=L '@F=F ?=FǓ?=F< *=AKLMF? >ǓJ '@J= '<==F MF< 
.JGB=CL=ӄ #J AKL ҏҎҏӅғҐ P ғґӅґ EE ?JGǇ MF< :=KALRL EAL ғҒ <A?AL9D=F 
#AF-MF< MK?ĺF?=F MF< ҏҔ 9F9DG?=F #AF?ĺF?=FӅ NA=D= 4=J:AF<MF?KEƣ?ә
DA;@C=AL=Fӄ 

+G<=D 9J<ӣ+=?9ҐғҔҎ0ґ 

+ACJG;GFLJGDD=J 2+=?9ҐғҔҎ 

#AF?9F?KKH9FFMF? ҕ-ҏҐ 4 

+9PAE9D= #AF?9F?KKH9FFMF? Ҕ-ҐҎ 4 

"A?AL9D= '- ғҒ ӦҏҒ EAL .5+ӧ 

F9DG?= '- ҏҔ 

"! 1LJGE '- ҒҎ E 

"! 1LJGE ґӅґ 4 ғҎ E 

1H=A;@=J ҐғҔ C ӦҖ C >ǓJ  GGLDG9<=Jӧ 

10 + Җ C  

##.0-+ Ғ C  

!DG;C 1H==< ҏҔ +&R 

:E=KKMF?=F ҏҎҏӅғҐ P ғґӅґ EE 
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FK;@DMKK:=D=?MF? 

1H9FFMF?KJ=?D=J 

31 - -.GJL 

'!1. >ǓJ 31  

0#$ 
%," 

.5+ 
1;@FALLKL=DD= 

26- 
06- 

)GEEMFAC9LAGFKә
K;@FALLKL=DD= 

"A?AL9D=
'Ӭ- .AFK 

F9DG?=
#AF?ĺF?= 

#F=J?A=N=JKGJ?MF? 

0=K=L 
'-0#$ 
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ґӄ 1-$25 0#',12 ** 2'-, 

"9EAL E9F EAL <=J .JG?J9EEA=JMF? <=K (GQ-'2 9J<ӣ+=?9ҐғҔҎ0ґ :=?AFә
F=F C9FFӅ EMKK NGJ9: 9M> <=E !GEHML=JӅ <=J >ǓJ <9K .JG?J9EEA=J=F
N=JO=F<=L OAJ<Ӆ =AF= #FLOA;CDMF?KME?=:MF?Ӆ KGOA= <A= 2J=A:=J >ǓJ <9K
RM?=@ƣJA?=  =LJA=:KKQKL=EӅ AFKL9DDA=JL O=J<=Fӄ 
 
DK #FLOA;CDMF?KME?=:MF? :A=L=L KA;@ <A= J<MAFG "'# 9F ӦO=D;@= 1A=
@A=JRME "GOFDG9< >AF<=FӧӅ <A= NGF <=E J<MAFG &=JKL=DD=J 9DK 
-H=F1GMJ;= 1GɃO9J= MFL=J <=J %.*NҐ N=Jƣɀ=FLDA;@L OMJ<=Ӆ <A= KA;@ NGE
)GFR=HL MF< M>:9M 9F #AFKL=A?=J JA;@L=Lӄ 
"A=K= AKL NGDDKLĺF<A? CGEH9LA:=D RME (GQ-'2 9J<ӣ+=?9ҐғҔҎ0ґ MF< :=AFә
@9DL=L F=:=F <=J .JG?J9EEA=JME?=:MF? 9M;@ <A= :=FƣLA?L=F 2J=A:=JӅ
ME <AJ=CL DGKD=?=F RM CƣFF=Fӄ 
 
,9;@ <=J 'FKL9DD9LAGF <=J 1GɃO9J=Ӆ EMKK <9K =FLKHJ=;@=F<= +ACJG;GFә
LJGDD=J:G9J< AF <=J .JG?J9EEA=JME?=:MF? =AF?=JA;@L=L O=J<=Fӄ &A=JRM
:=>GD?=F 1A= <A= >GD?=F<=F RO=A 1;@JALL=ӆ 
 
ҏӄ 3FL=J5=JCR=M?=Ҧ G9J<EMKKJ<MAFGɛ%=FMAFG +=?9 GJ +=?9

ȑȔȕȏ9MK?=Oĺ@DL K=AFӄ 

Ґӄ 3FL=J5=JCR=M?=Ҧ.GJLOĺ@D=F 1A= <9FF <=F .GJL 9MKӅ <=J EAL
J<MAFGɛ%=FMAFG +=?9 GJ +=?9 ȑȔȕȏ?=C=FFR=A;@F=L AKLӄ 

"9K 1CJAHL-4=JR=A;@FAK EAL <=F !G<=K >ǓJ 9DD= *=CLAGF=F CƣFF=F 1A=@A=J
@=JMFL=JD9<=Fӄ 

https://www.arduino.cc/en/Main/Software
https://joy-it.net/de/products/ARD-Set01
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Ғӄ5'"#012W,"# 

'F <A=K=E 1=L :=>AF<=F KA;@ <J=A N=JK;@A=<=F= 5A<=JKLĺF<= ҐҐҎɋӅ ҏ Cɋ
MF< ҏҎ Cɋ. M> 5A<=JKLĺF<=F :=>AF<=L KA;@ =AF= $9J:;G<A=JMF? EAL 
O=D;@=J E9F <=F 5A<=JKL9F< :=J=;@F=F G<=J =JC=FF=F C9FFӅ O=FF E9F
<A=K=F FA;@L EALL=DK =AF=K +MDLAE=L=JK F9;@E=KK=F C9FFӄ 
'F <A=K=E )9HAL=D D=JF=F 1A= OA= 1A= <A=K 5A<=JKLĺF<= :=J=;@F=F CƣFF=F
ME <A= >GD?=F<=F *=CLAGF=F :=KK=J <MJ;@>Ǔ@J=F RM CƣFF=FӅ <=FF 1A=
EǓKK=F <A= N=JK;@A=<=F=F 5A<=JKLĺF<= A<=FLA>ARA=J=F CƣFF=F ME <A= M>ә
:9ML=F CGJJ=CL F9;@RM:9M=Fӄ 
 
8MFĺ;@KL EMKK E9F <A= FR9@D <=J 0AF?= 9M> <=F 5A<=JKL9F< =J>9KK=FӅ
<=FF 5A<=JKLĺF<= CƣFF=F NA=J G<=J >ǓF> 0AF?= :=KALR=Fӄ 'F <A=K=E 1=L
:=KALR=F <A= 5A<=JKLĺF<= ғ 0AF?=Ӆ OG<MJ;@ <=J 5A<=JKL9F<KO=JL ?=F9M=J
9F?=?=:=F AKL 9DK :=A Ғ 0AF?=Fӄ 
,MF EMKK >=KL?=KL=DDL O=J<=FӅ O=D;@=J 0AF? <=J =JKL= AKLӄ "A=K=J DĺKKL KA;@
<9<MJ;@ =JC=FF=FӅ <9KK <A=K=J O=AL=J O=? NGE )ƣJH=J=F<= AKLӄ 
+9F C9FF FMF <=F 5A<=JKL9F<KO=JL EALL=DK =AF=J $GJE=D :=J=;@F=Fӄ  =A
ғ 0AF?=F <A=F=F <A= =JKL=F ґ 0AF?= 9DK 5A<=JKL9F<KRĺ@D=J MF< <=J NA=JL=
9DK +MDLAHDAC9LGJӅ O9K <=F ?=K9EL=F 5A<=JKL9F<KO=JL :=J=;@F=Lӄ "=J
>ǓFɃ= 0AF? AKL <9:=A <=J 2GD=J9FRJAF?Ӆ O=D;@=J <A= :O=A;@MF? <=K 
5A<=JKL9F<KO=JLK 9F?A:Lӄ  =A NA=J 0AF?=F >ĺDDL <=J <JALL= 0AF? O=? 9DK 
5A<=JKL9F<KRĺ@D=J MF< <A=FL <9FF 9DK +MDLAHDAC9LGJӄ "=J NA=JL= 0AF? AKL
<9FF 9DK >GD?= <=J 2GD=J9FRJAF?ӄ 
 
"A= 0AF?= :=KALR=F =AF=F :=KLAEEL=F $9J:;G<=Ӆ OG B=<= $9J:= =AF=F 
:=KLAEEL=F 5=JL :=KALRLӄ 'E >GD?=F<=F K=@=F 1A= <A= $9J:L9:=DD= :=A ғ

ҏӄ 0AF? Ґӄ0AF? ґӄ 0AF? Ғӄ 0AF?
Ӧ+MDLAHDAC9LGJӧ 

ғӄ 0AF? 
Ӧ2GD=J9FRӧ 

0AF?>9J:= 

 1;@O9JR Ҏ Ҏ Ҏ - - 

  J9MF ҏ ҏ ҏ P ҏҎ ҏ ổ 

 0GL Ґ Ґ Ґ P ҏҎҎ Ґổ 

 -J9F?= ґ ґ ґ P ҏӄҎҎҎ - 

 %=D: Ғ Ғ Ғ P ҏҎӄҎҎҎ - 

 %JǓF ғ ғ ғ P ҏҎҎӄҎҎҎ ҎӅғ ổ 

  D9M Ҕ Ҕ Ҕ P ҏӄҎҎҎӄҎҎҎ ҎӅҐғ ổ 

 4AGD=LL ҕ ҕ ҕ P ҏҎӄҎҎҎӄҎҎҎ ҎӅҏ ổ 

 %J9M Җ Җ Җ - - 

 5=AǇ җ җ җ - - 

 %GD< - - - P ҎӅҏ ғ ổ 

 1AD:=J - - - P ҎӅҎҏ ҏҎ ổ 
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 =LJ9;@L=F OAJ FMF MFK=J= 5A<=JKLĺF<= D9KK=F KA;@ <A=K= K;@F=DD 

ҏӄ 0AF?ӆ 
0GL ӆ Ґ Ґӄ 0AF?ӆ 

0GL ӆ Ґ 
ґӄ 0AF?ӆ 
1;@O9JR ӆ Ҏ 

Ғӄ 0AF? Ӧ+MDLAHDAC9LGJӧӆ 
1;@O9JR ӆ- 

ғӄ 0AF? Ӧ2GD=J9FRӧӆ 
 J9MF ӆ ҏ ổ 

"MJ;@ <A= 5A<=JKL9F<KRĺ@D=J =J?A:L KA;@ <A= 89@D ҐҐҎӄ "9<MJ;@ <9K <=J
+MDLAHDAC9LGJ C=AF=F 5=JL :=KALRLӅ C9FF <=J 5A<=JKL9F< 9M> ҐҐҎɋ:=ә
KLAEEL O=J<=F EAL =AF=J 2GD=J9FR NGF ҏ ổӅ O=D;@=J <A=K=J 5A<=JKL9F<

ҏӄ 0AF?ӆ 
 J9MF ӆ ҏ Ґӄ 0AF?ӆ 

1;@O9JR ӆ Ҏ 
ґӄ 0AF?ӆ 
1;@O9JR ӆ Ҏ 

Ғӄ 0AF? Ӧ+MDLAHDAC9LGJӧӆ 
 J9MF ӆ P ҏҎ 

ғӄ 0AF? Ӧ2GD=J9FRӧӆ 
 J9MF ӆ ҏ ổ 

"A= =JKL=F <J=A 0AF?= =J?=:=F <=F =JKL=F 5=JL NGF ҏҎҎӅ O=D;@=J EALL=DK
<=E +MDLAHDAC9LGJ ӦP ҏҎӧ 9M> <=F 5A<=JKL9F<KO=JL NGF ҏҎҎҎɋ:=J=;@F=L
OAJ<ӄ "A=K C9FF 9M;@ AF ҏ CɋME?=J=;@F=L O=J<=Fӄ DKG :=KALRL <A=K=J 

ҏӄ 0AF?ӆ 
 J9MF ӆ ҏ Ґӄ 0AF?ӆ 

1;@O9JR ӆ Ҏ 
ґӄ 0AF?ӆ 
1;@O9JR ӆ Ҏ 

Ғӄ 0AF? Ӧ+MDLAHDAC9LGJӧӆ 
0GL ӆ P ҏҎҎ 

ғӄ 0AF? Ӧ2GD=J9FRӧӆ 
 J9MF ӆ ҏ ổ 

"A= =JKL=F <J=A 0AF?= =J?=:=F OA=<=J <=F =JKL=F 5=JL NGF ҏҎҎӄ +ALL=DK
<=E +MDLAHDAC9LGJ NGF P ҏҎҎ =J?A:L KA;@ <=J 5A<=JKL9F<KO=JL NGF ҏҎӄҎҎҎ
ɋӅ O=D;@=J KA;@ AF ҏҎ CɋMEJ=;@F=F DĺKKLӄ M;@ <A=K=J 5A<=JKL9F< @9L
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ғӄ *#)2'-,#, 

*=CLAGF ҏ ӆ &9DDG 5=DL 
5AJ :=?AFF=F EAL =LO9K KAEHD=Eӄ $ǓJ <A=K=K .JGB=CL :=FƣLA?L E9F FMJ <A=
.D9LAF= MF< =AF 31 )9:=DӅ ME <A= *=CLAGF RM KL9JL=Fӄ "A=K AKL =AF 
)GEEMFAC9LAGFKL=KL >ǓJ <=AF=F +=?9ҐғҔҎ MF< <=AF=F .!Ӆ KGOA= =AF
?JMF<D=?=F<=K .JGB=CL >ǓJ '@J=F =JKL=F 4=JKM;@ AF <=J J<MAFG 5=DLӉ 
 
,9;@<=E <A= 'FKL9DD9LAGF <=J 2J=A:=J 9:?=K;@DGKK=F AKLӅ D9KK MFK <A=
J<MAFG 1GɃO9J= ƣɀF=F MF< =AF=F !G<= N=J>9KK=FӅ O=D;@=J =K <=E
+=?9ҐғҔҎ =JEƣ?DA;@L&9DDG 5=DLȼMFL=J <=AF=J FO=AKMF? 9FRMR=A?=Fӄ
,9LǓJDA;@ C9FFKL <M 9M;@ =AF=F !G<= N=J>9KK=FӅ O=D;@=J <=F +=?9ҐғҔҎ
G@F= FO=AKMF? OA=<=J@GDL&9DDG 5=DLȼ9MK?=:=F DĺKKLӄ #AF KAEHD= 
A>Ӧӧ- FO=AKMF? OAJ< <A=K Ǔ:=JF=@E=Fӄ 5AJ CƣFF=F <A= *#" 9F .AF ҏґ
9FO=AK=FӅ =JKL RM :DAFC=F MF< 9FK;@DA=Ǉ=F<&9DDG 5=DLȼ9FRMR=A?=FӅ
F9;@<=E <=J J<MAFG <=F  =>=@D <9RM :=CGEELӄ 

ÉÎÔ ÖÁÌƘ ƳƳ $ÅÆÉÎÉÅÒÔ ÄÉÅ ÖÁÒÉÁÂÌÅ Ƨ6ÁÌƨ  

ÉÎÔ ÌÅÄÐÉÎˮʦʨƘ ƳƳ $ÅÆÉÎÉÅÒÔ ÄÉÇÉÔÁÌÅÓ )ÎÔÅÒÆÁÃÅ ʬʮ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 3ÅÒÉÁÌƚÂÅÇÉÎƽʮʫʣʣƾƘ  

 ƳƳ 3ÅÔÚÔ ÄÉÅ "ÁÕÄÒÁÔÅ ÁÕÆ ʴʱʩʩ ÕÍ ÄÅÒ +ÏÎÆÉÇÕÒÁÔÉÏÎ ÄÅÒ 3ÏÆÔ×ÁÒÅ ÚÕ  

 ƳƳÅÎÔÓÐÒÅÃÈÅÎƚ 7ÅÎÎ ÅÓ ÍÉÔ ÅÉÎÅÍ ÂÅÓÔÉÍÍÔÅÎ 'ÅÒßÔ ÖÅÒÂÕÎÄÅÎ ÉÓÔƗ 

 ƳƳÍÕÓÓ ÄÉÅ "ÁÕÄÒÁÔÅ ĶÂÅÒÅÉÎÓÔÉÍÍÅÎƚ  

 ÐÉÎ-ÏÄÅƽÌÅÄÐÉÎƗ/54054ƾƘ  

 ƳƳ "ÅÓÔÉÍÍÔ ÄÅÎ $ÉÇÉÔÁÌ 0ÉÎ ʬʮ ÁÌÓ !ÕÓÇÁÎÇƚ 7ÅÎÎ )Ƴ/ 0ÏÒÔÓ ÁÎ  

 ƳƳ ÅÉÎÅÍ !ÒÄÕÉÎÏ ÖÅÒ×ÅÎÄÅÔ ×ÅÒÄÅÎƗ ×ÉÒÄ ÄÉÅÓÅ +ÏÎÆÉÇÕÒÁÔÉÏÎ ÉÍÍÅÒ  

 ƳƳ ÂÅÎĝÔÉÇÔƚ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÖÁÌˮ3ÅÒÉÁÌƚÒÅÁÄƽƾƘ  

 ƳƳ ,ÉÅÓÔ ÄÉÅ !ÎÌÅÉÔÕÎÇ ÏÄÅÒ #ÈÁÒ-3ÙÍÂÏÌÅ  

 ƳƳ ÖÏÍ 0# ÚÕÍ !ÒÄÕÉÎÏ ÕÎÄ ÏÒÄÎÅ ÓÉÅ Ƨ6ÁÌƨ ÚÕƚ  

 ÉÆƽÖÁÌˮˮʎ2ʎƾ ǅ  

 ƳƳ "ÅÓÔÉÍÍÔ ÏÂ ÄÉÅ !Î×ÅÉÓÕÎÇ ÏÄÅÒ ÄÅÒ ÅÒÈÁÌÔÅÎÅ "ÕÃÈÓÔÁÂÅ ƪ2Ƨ ÉÓÔƚ  

 ƳƳ &ÁÌÌÓ ÅÓ ƪ2ƨ ÉÓÔƗ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ()'(ƾƘ  

  ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÁÍ $ÉÇÉÔÁÌ 0ÉÎ ʬʮ ÅÉÎƚ 

  ÄÅÌÁÙƽʪʣʣƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ,/7ƾƘ  

  ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÁÍ $ÉÇÉÔÁÌ 0ÉÎ ʬʮ ÁÕÓƚ 

  ÄÅÌÁÙƽʪʣʣƾƘ  

  3ÅÒÉÁÌƚÐÒÉÎÔÌÎƽʏ(ÅÌÌÏ 7ÏÒÌÄƞʏƾƘ ƳƳ :ÅÉÇÔ ƪ(ÁÌÌÏ 7ÅÌÔƞƨ ÁÎƚ  

 ǆ 

ǆ  
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)DA;C=F 1A= 9M> <=F K=JA=DD=F +GFALGJ MF< >Ǔ?=0Ӆ <9FF OAJ< <A= *#" 9M>
<=E  G9J< 9M>D=M;@L=F MF< '@J .! OAJ< <A= 'F>GJE9LAGF&9DDG 5=DLȼNGE
J<MAFG =J@9DL=Fӄ 

*=CLAGF Ґӆ  DAFC=F<= *#" 
'F <=E &9DDG 5=DLӉ .JG?J9EE KAF< OAJ <=J *#" :=J=ALK :=?=?F=Lӄ "A=KE9D
O=J<=F OAJ =AF= *#" EAL =AF=E <=J <A?AL9D=F .AFK N=J:AF<=Fӄ #K O=J<=F
<A= >GD?=F<=F 2=AD= :=FƣLA?Lӆ 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 
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ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҏP 

 
č:=J:JǓ;CMF?KC9:=D 

 
ҐP 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

5AJ >GD?=F <=E >GD?=F<=E 1;@9DLHD9Fӄ &A=J :=FMLR=F OAJ <=F <A?AL9D=F
.AF ҏҎӄ 5AJ N=J:AF<=F <A= *#" EAL =AF=E ҐҐҎɋ 5A<=JKL9F< ME 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

ÉÎÔ ÌÅÄ0ÉÎ ˮ ʦʣƘ   ƳƳ $ÅÆÉÎÉÅÒÔ $ÉÇÉÔÁÌ 0ÉÎ ʬʩƚ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÌÅÄ0ÉÎƗ /54054ƾƘ  

 ƳƳ $ÅÆÉÎÉÅÒÔ 0ÉÎ ÍÉÔ ÖÅÒÂÕÎÄÅÎÅÒ ,%$ ÁÌÓ !ÕÓÇÁÎÇƚ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄ0ÉÎƗ ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÅÉÎƚ  

 ÄÅÌÁÙƽʦʣʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ÅÉÎÅ 3ÅËÕÎÄÅƚ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄ0ÉÎƗ ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÁÕÓƚ  

 ÄÅÌÁÙƽʦʣʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ÅÉÎÅ 3ÅËÕÎÄÅ  

ǆ  

,9;@<=E &G;@D9<=F <=K .JG?J9EE=K O=J<=F 1A= <A= *#"Ӆ O=D;@= EAL
.AF ҏҎ N=J:MF<=F AKLӅ AE ҏ-1=CMF<=FL9CL 9M>D=M;@L=F K=@=Fӄ 
 
 
*=CLAGF ґӆ .5+ *A;@LCGFLJGDD= 
.5+ ӦCMJR >ǓJ .MDK= 5A<L@ +G<MD9LAGFӧ AKL =AF= 2=;@FACӅ O=D;@= :=FMLRL
OAJ< ME 9F9DG?= 1A?F9DH=?=D AF <A?AL9D= RM CG<A=J=Fӄ #AF !GEHML=J AKL
FA;@L <9RM AF <=J *9?= 9F9DG?= 1H9FFMF? 9MKRM?=:=Fӄ #J C9FF FMJ 
<A?AL9D= 1H9FFMF? EAL <=F 5=JL=F OA= Ҏ 4 G<=J ғ 4 9MK?=:=Fӄ "9@=J OAJ<
=AF @G;@9M>DƣK=F<=J 8ĺ@D=J :=FMLRLӅ ME =AF=F KH=RA>AK;@=F 9F9DG?=F 
1A?F9DH=?=D RM CG<A=J=FӅ AF<=E E9F <=F MKD9KLMF?K?J9< NGF .5+ 
EG<MDA=JLӄ "9K .5+ 1A?F9D AKL =:=F>9DDK <A?AL9DAKA=JLӅ <9 RM B=<=E 
8=ALHMFCL <A= #F=J?A=N=JKGJ?MF? =FLO=<=J ғ 4 Ӧ9Fӧ G<=J Ҏ 4 Ӧ9MKӧ AKLӄ 
 
"A= 1H9FFMF? G<=J <=J 1LJGE OAJ< <=J 9F9DG?=F *9KL Ӧ<9K %=JĺLӅ <9KK <A=
#F=J?A= N=J:J9M;@Lӧ <MJ;@ OA=<=J@GDL= 'EHMDK>GD?=F RM?=>Ǔ@JLӅ AF<=E
H=JE9F=FL ROAK;@=F <=E =AF- MF< 9MK?=K;@9DL=L=F 8Mә
KL9F< ?=O=;@K=DL OAJ<ӄ "=J 5=JLR <=J MK?9F?KKH9FFMF?
OAJ< 9F@9F< <=J F-MF< MK-8MKLĺF<= =JEALL=DLӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

#K ?A:L NA=D= FO=F<MF?K>ĺDD= >ǓJ .5+ӆ 0=?MDA=JMF? <=J *9EH=F@=DDA?ә
C=ALӅ 0=?MDA=JMF? <=J +GLGJ=F?=K;@OAF<A?C=AL MKOӄӄ 
 
"9K KAF< <A= <J=A %JMF<H9J9E=L=J NGF .5+ӆ 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 
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ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҏP 

 
č:=J:JǓ;CMF?KC9:=D 

 
ҔP 

 
ҏP 

 
.GL=FLAGE=L=J 

ҏӄ "A= EHDALM<= <=J 'EHMDK:J=AL= 
Ӧ+AFAEME Ӭ +9PAEMEӧ 

Ґӄ "A= .MDKH=JAG<= 
Ӧ"A= ?=?=FK=ALA?= .MDK>J=IM=FR AF =AF=J 1=CMF<=ӧ 

ґӄ "=J 1H9FFMF?KH=?=D 
ӦOA=ӆ Ҏ-ғ 4ӧ 

 
#K ?A:L Ҕ .5+ 1;@FALLKL=DD=F 9M> <=E +=?9ҐғҔҎӆ <A?AL9D=J .AF ґӅ ғӅ ҔӅ җӅ ҏҎ
MF< ҏҏӄ 
 
'F NGJ@=JA?=F #PH=JAE=FL @9:=F OAJ <A= L9KL=FCGFLJGDDA=JL= *#" C=FF=F
?=D=JFLӅ :=A <=J OAJ =AF <A?AL9D=K 1A?F9D N=JO=F<=L @9:=FӅ ME =AF=F 
<A?AL9D=F .AF RM CGFLJGDDA=J=Fӄ 
,MF O=J<=F OAJ =AF=F .GL=FLAGE=L=J N=JO=F<=F ME <A= &=DDA?C=AL <=J
*#" CGFLJGDDA=J=F RM CƣFF=Fӄ 5AJ :=FƣLA?=F @A=J>ǓJӆ 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

"=J #AF?9F? <=K .GL=FLAGE=L=JK AKL 9F9DG?Ӆ 9DKG N=J:AF<=F OAJ A@F EAL
<=E 9F9DG?=F .GJLӄ "A= *#" N=J:AF<=F OAJ EAL <=E .5+-.GJLӄ #AF 
9F<=J=K .5+-1A?F9D C9FF <A= &=DDA?C=AL <=J *#" J=?MDA=J=Fӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

'F <A=K=E #PH=JAE=FL O=J<=F OAJ <=F F9DG?O=JL <=K .GL=FLAGE=L=JK
D=K=F MF< <=F O=JL <=E .5+-.GJL RMGJ<F=FӅ KG<9KK =AF= =FLKHJ=;@=F<=
WF<=JMF? <=J &=DDA?C=AL <=J *#" :=G:9;@L=L O=J<=F C9FFӄ 
MǇ=J<=E O=J<=F OAJ <=F F9DG?O=JL 9M> <=E  AD<K;@AJE 9FR=A?=Fӄ 

ÉÎÔ ÐÏÔÐÉÎ ˮ ʣƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÁÎÁÌÏÇÅÎ 0ÉÎ ʩ  

ÉÎÔ ÌÅÄÐÉÎ ˮ ʦʦƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÅÎ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʬʬ ƽ07- !ÕÓÇÁÎÇƾ  

ÉÎÔ ÖÁÌ ˮ ʣƘ ƳƳ 3ÐÅÉÃÈÅÒÔ ÄÅÎ 7ÅÒÔ ÄÅÒ 6ÁÒÉÁÂÌÅ ÖÏÍ 3ÅÎÓÏÒ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÌÅÄÐÉÎƗ/54054ƾƘ  

 ƳƳ $ÅÆÉÎÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʬʬ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ  

 3ÅÒÉÁÌƚÂÅÇÉÎƽʮʫʣʣƾƘ ƳƳ 3ÅÔÚÔ "ÁÕÄÒÁÔÅ ÁÕÆ ʴʱʩʩ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÖÁÌ ˮ ÁÎÁÌÏÇ2ÅÁÄƽÐÏÔÐÉÎƾƘ  

 ƳƳ ,ÉÅÓÔ ÄÅÎ !ÎÁÌÏÇ×ÅÒÔ ÖÏÍ 3ÅÎÓÏÒ ÕÎÄ ×ÅÉÓÔ ÄÉÅÓÅÎ ƪ6ÁÌƧ ÚÕ  

 3ÅÒÉÁÌƚÐÒÉÎÔÌÎƽÖÁÌƾƘ ƳƳ :ÅÉÇÔ ÄÅÎ 7ÅÒÔ ÖÏÎ ƪ6ÁÌƧ  

 ÁÎÁÌÏÇ7ÒÉÔÅƽÌÅÄÐÉÎƗÖÁÌƳʩƾƘ  

 ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÅÉÎ ÕÎÄ ÓÔÅÌÌÔ ÄÉÅ (ÅÌÌÉÇËÅÉÔ ÅÉÎ ƽ-ÁØÉÍÁÌ×ÅÒÔƙ ʭʰʰƾ  

 ÄÅÌÁÙƽʦʣƾƘ ƳƳ 7ÁÒÔÅÔ ʩƗʩʬ 3ÅËÕÎÄÅÎ  

ǆ  

,9;@ <=J č:=JLJ9?MF? <=K .JG?J9EEK MF< :=A  =O=?MF? <=K 
.GL=FLAGE=L=JKӅ CƣFF=F OAJ 4=JĺF<=JMF?=F :=A <=F 9F?=R=A?L=F 5=JL=F
:=G:9;@L=Fӄ MǇ=J<=E CƣFF=F OAJ =AF= Gɀ=FKA;@LDA;@= WF<=JMF? <=J
*#"-&=DDA?C=AL =JC=FF=Fӄ 
 
 
 
*=CLAGF Ғӆ EH=DDA;@L=J 
'E NGJ@=JA?=F .JG?J9EE @9:=F OAJ <9K :DAFC=F<= *#" #PH=JAE=FL EAL
FMJ =AF=J *#" <MJ;@?=>Ǔ@JLӄ (=LRL OAJ< =K 8=ALӅ =AF =LO9K CGEHDARA=JL=J=K
#PH=JAE=FL <MJ;@RM>Ǔ@J=Fӆ EH=DDA;@L=Jӄ 
#A?=FLDA;@ KAF< <A=K= :=A<=F #PH=JAE=FL= KA;@ K=@J ĺ@FDA;@ӄ 5ĺ@J=F< 
<A=K=K #PH=JAE=FLK O=J<=F OAJ ґ *#"K EAL N=JK;@A=<=F=F $9J:=F FMLR=FӅ
Oĺ@J=F< AE D=LRL=F FMJ =AF= *#" RME #AFK9LR C9Eӄ 5AJ :=FƣLA?=F @A=J>ǓJӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 
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ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 
%=D:= +ғ *#" 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 
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ҏP 

 
%JǓF= +ғ *#" 

 
ґP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҒP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

"9 <A=K =AF= 1ALM9LAGF NGF EH=DDA;@L=JF AKLӅ KGDDL= <A= *=M;@LR=AL B=<=J
=AFR=DF=F *#" ?=F9M KG D9F?=Ӆ OA= :=A =AF=J =;@L=F EH=D K=AFӄ 'F <A=K=E
.JG?J9EE O=J<=F OAJ <A= J<MAFG-4=JRƣ?=JMF?K>MFCLAGF FMLR=FӅ ME <A=
4=JRƣ?=JMF?KR=AL RM CGFLJGDDA=J=Fӄ 

ÉÎÔ ÒÅÄÌÅÄ ˮʦʣƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʳ  

ÉÎÔ ÙÅÌÌÏ×ÌÅÄ ˮʬƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʲ  

ÉÎÔ ÇÒÅÅÎÌÅÄ ˮʩƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʯ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÒÅÄÌÅÄƗ /54054ƾƘ ƳƳ 3ÅÔÚÔ ÄÅÎ 0ÉÎ ÍÉÔ ÄÅÒ ÒÏÔÅÎ ,%$ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ 

 ÐÉÎ-ÏÄÅƽÙÅÌÌÏ×ÌÅÄƗ /54054ƾƘƳƳ 3ÅÔÚÔ ÄÅÎ 0ÉÎ ÍÉÔ ÄÅÒ ÇÅÌÂÅÎ ,%$ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ 

 ÐÉÎ-ÏÄÅƽÇÒÅÅÎÌÅÄƗ /54054ƾƘƳƳ 3ÅÔÚÔ ÄÅÎ 0ÉÎ ÍÉÔ ÄÅÒ ÇÒĶÎÅÎ ,%$ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÇÒĶÎÅ ,%$ ÅÉÎ  

 ÄÅÌÁÙƽʪʣʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʰ 3ÅËÕÎÄÅÎ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÇÒĶÎÅ ,%$ ÁÕÓ  

 ÆÏÒƽÉÎÔ Éˮ ʣƘÉ˱ʨƘÉ˩ ƾ˩ ƳƳ "ÌÉÎËÔ ʮØ  

  ǅ  

  ÄÅÌÁÙƽʪʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʰ 3ÅËÕÎÄÅÎ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÇÅÌÂÅ ,%$ ÅÉÎ  

  ÄÅÌÁÙƽʪʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʰ 3ÅËÕÎÄÅÎ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÇÅÌÂÅ ,%$ ÁÕÓ  

 ǆ  

 ÄÅÌÁÙƽʪʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʰ 3ÅËÕÎÄÅÎ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÒÏÔÅ ,%$ ÅÉÎ  

 ÄÅÌÁÙƽʪʣʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʰ 3ÅËÕÎÄÅÎ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ÒÏÔÅ ,%$ ÁÕÓ  

ǆ  

5=FF <A= "9L=A @G;@?=D9<=F OMJ<=Ӆ KAF< <A= EH=DDA;@L=J KA;@L:9Jӄ "9K
?JǓF= *A;@L OAJ< >ǓJ ғ 1=CMF<=F D=M;@L=F MF< KA;@ <9FF 9:K;@9DL=Fӄ 
"9F9;@ OAJ< <9K ?=D:= *A;@L ґ +9D :DAFC=F MF< 9FK;@DA=Ǉ=F< OAJ< <9K 
JGL= *A;@L >ǓJ ғ 1=CMF<=F D=M;@L=FӅ KG<9KK =AF )J=AKD9M> ?=:AD<=L OAJ<ӄ 
 
 
*=CLAGF ғӆ *#" (9?<-#ɀ=CL 
5AJ K=@=F GɃ 0=CD9E=L9>=DFӅ O=D;@= N=JK=@=F KAF< EAL :MFL=F *#"Kӄ "A=ә
K= ĺF<=JF KA;@ KLĺF<A? ME N=JK;@A=<=F= #ɀ=CL= RM >GJE=Fӄ 'F <A=K=E #Pә
H=JAE=FL OAJ< =AF .JG?J9EE =JKL=DDLӅ O=D;@=K <=F *#" (9?<-#ɀ=CL KAEMә
DA=JLӄ "9RM OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 
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ҔP 

 
+ғ *#" 

 
ҔP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҏґP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

ÉÎÔ "!3% ˮ ʧ Ƙ ƳƳ $ÅÒ )Ƴ/ 0ÉÎ ÆĶÒ ÄÉÅ ÅÒÓÔÅ ,%$ ʢ 

ÉÎÔ .5- ˮ ʫƘ ƳƳ !ÎÚÁÈÌ ÄÅÒ ,%$Ó  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÆÏÒ ƽÉÎÔ É ˮ "!3%Ƙ É ˱ ƽ"!3% ˩ .5-ƾƘ É ˩ƾ˩ ǅ  

  ÐÉÎ-ÏÄÅƽÉƗ /54054ƾƘ ƳƳ 3ÅÔÚÔ )Ƴ/ 0ÉÎÎÅ ÁÌÓ !ÕÓÇÁÎÇ 

 ǆ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÆÏÒ ƽÉÎÔ É ˮ "!3%Ƙ É ˱ ƽ"!3% ˩ .5-ƾƘ É ˩ƾ˩ǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÉƗ ,/7ƾƘ ƳƳ 3ÅÔÚÔ )Ƴ/ 0ÉÎÎÅ ÁÕÆ ƪÎÉÅÄÒÉÇƧ  

  ƳƳ ÓÃÈÁÌÔÅÔ ÄÉÅ ,%$Ó ÎÁÃÈÅÉÎÁÎÄÅÒ ÅÉÎ  

  ÄÅÌÁÙƽʧʣʣƾƘ ƳƳ 6ÅÒÚĝÇÅÒÕÎÇ  

 ǆ  

 ÆÏÒ ƽÉÎÔ É ˮ "!3%Ƙ É ˱ ƽ"!3% ˩ .5-ƾƘ É ˩ƾ˩ ǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÉƗ ()'(ƾƘ ƳƳ 3ÅÔÚÔ )Ƴ/ 0ÉÎÎÅ ÁÕÆ ƪÈÏÃÈƧƗ  

  ƳƳ ÓÃÈÁÌÔÅÔ ÄÉÅ ,%$Ó ÎÁÃÈÅÉÎÁÎÄÅÒ ÁÂ  

  ÄÅÌÁÙƽʧʣʣƾƘ ƳƳ 6ÅÒÚĝÇÅÒÕÎÇ  

 ǆ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF Ҕӆ 29KL=F?=KL=M=JL= *#" 
'Ӭ--.GJL AKL =AF= 1;@FALLKL=DD=Ӆ O=D;@= 9DK #AF?9F? MF< 9DK MK?9F? 
>MF?A=JLӄ  AK B=LRL @9:=F OAJ FMJ <=F MK?9F? :=FMLRLӄ 'F <A=K=E 
#PH=JAE=FL O=J<=F OAJ N=JKM;@=F <=F #AF?9F? RM :=FMLR=FӅ ME <=F 
MK?9F?KO=JL <=K 9F?=K;@DGKK=F=F %=JĺL=K 9MKD=K=F RM CƣFF=Fӄ 5AJ
O=J<=F =AF= 29KL= MF< =AF= *#" 9DK #AF?9F? MF< 9DK MK?9F? N=JO=F<=FӅ
ME =AF :=KK=J=K 4=JKLĺF<FAK Ǔ:=J <A= 'Ӭ--$MFCLAGF RM :=CGEE=Fӄ 
29KL=FK;@9DL=JӅ <=F NA=D=F O9@JK;@=AFDA;@ :=C9FFL AKLӅ @9:=F =AF=F
1;@9DLO=JL Ӧ<A?AL9D=F 5=JLӧӄ 5=FF <=J 1;@9DL=J ?=<JǓ;CL OAJ< K;@DA=ǇL
KA;@ <=J 1;@9DLCJ=AK MF< :=>AF<=L KA;@ AF =AF=E D=AL=F<=F 1L9LMKӄ 
"9RM :=FƣLA?=F OAJӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 

ҏҎ Cɋ 5A<=JKL9F< 

 
ҏP 

 
29KL=FK;@9DL=J 

 
ҏP 

 
 J=9<:G9J< 

 
ҔP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

5=FF <A= 29KL= ?=<JǓ;CL OAJ<Ӆ D=M;@L=L <A= *#"Ӆ 9FKGFKL=F :D=A:L <A=K=
9MKӄ "9K KAEHD= .JAFRAH <A=K=K #PH=JAE=FL=K OAJ< GɃ AF =AF=J 4A=D>9DL NGF
1;@9DLCJ=AK=F MF< #D=CLJG?=JĺL=F N=JO=F<=Lӄ 

ҐҐҎɋ 

ҏҎ Cɋ 

ÉÎÔ ÌÅÄÐÉÎˮʦʦƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ 0ÉÎ ʬʬ  

ÉÎÔ ÉÎÐÉÎˮʬƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ 0ÉÎ ʲ  

ÉÎÔ ÖÁÌƘ ƳƳ $ÅÆÉÎÉÅÒÔ ƪ6ÁÌƨ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ 

 ÐÉÎ-ÏÄÅƽÌÅÄÐÉÎƗ/54054ƾƘ ƳƳ 3ÅÔÚÔ ,%$ 0ÉÎ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ  

 ÐÉÎ-ÏÄÅƽÉÎÐÉÎƗ).054ƾƘ ƳƳ 3ÅÔÚÔ 4ÁÓÔÅÎÐÉÎ ÁÌÓ ƪ%ÉÎÇÁÎÇƧ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÖÁÌˮÄÉÇÉÔÁÌ2ÅÁÄƽÉÎÐÉÎƾƘ 

 ƳƳ ,ÉÅÓÔ ÄÅÎ 0ÅÇÅÌ×ÅÒÔ ÖÏÎ 0ÉÎ ʲ ÕÎÄ ÏÒÄÎÅÔ ÄÉÅÓÅÎ ƪ6ÁÌƧ ÚÕ  

 ÉÆƽÖÁÌˮˮ,/7ƾ  

 ƳƳ 0ÒĶÆÔ ÏÂ ÄÉÅ 4ÁÓÔÅ ÇÅÄÒĶÃËÔ ×ÉÒÄƗ ÆÁÌÌÓ ÊÁ ×ÉÒÄ ÄÉÅ ,%$ ÅÉÎÇÅÓÃÈÁÌÔÅ 

 ǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ,/7ƾƘ  

 ǆ  

 ÅÌÓÅ ǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ()'(ƾƘ  

 ǆ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҕӆ 0=KHGF<=J #PH=JAE=FL 
'F <A=K=J *=CLAGF ?A:L =K <J=A 29KL=FK;@9DL=J MF< =AF= 0=K=L-29KL=Ӆ O=D;@=
EAL &AD>= NGF ҕ <A?AL9D=F 'Ӭ- .AFK <A= ґ =FLKHJ=;@=F<=F *#"K KL=M=JFӄ
&A=JRM :=FƣLA?=F 1A=ӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҕP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 
%=D:= +ғ *#" 

 
ҏP 

 
%JǓF= +ғ *#" 

 
ҒP 

 
29KL=FK;@9DL=J 

 
ҏP 

 
 J=9<:G9J< 

 
ҏґP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#"K 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 

ÉÎÔ ÒÅÄÌÅÄˮʭƘ ƳƳ 0ÉÎ ÆĶÒ ÒÏÔÅ ,%$ 

ÉÎÔ ÙÅÌÌÏ×ÌÅÄˮʬƘ ƳƳ 0ÉÎ ÆĶÒ ÇÅÌÂÅ ,%$ 

ÉÎÔ ÇÒÅÅÎÌÅÄˮʫƘ ƳƳ 0ÉÎ ÆĶÒ ÇÒĶÎÅ ,%$  

ÉÎÔ ÒÅÄÐÉÎˮʪƘ ƳƳ 0ÉÎ ÆĶÒ ÒÏÔÅ 4ÁÓÔÅ  

ÉÎÔ ÙÅÌÌÏ×ÐÉÎˮʩƘ ƳƳ 0ÉÎ ÆĶÒ ÇÅÌÂÅ 4ÁÓÔÅ  

ÉÎÔ ÇÒÅÅÎÐÉÎˮʨƘ ƳƳ 0ÉÎ ÆĶÒ ÇÒĶÎÅ 4ÁÓÔÅ  

ÉÎÔ ÒÅÓÔÐÉÎˮʧƘ ƳƳ 0ÉÎ ÆĶÒ 2ÅÓÅÔ-4ÁÓÔÅ  

ÉÎÔ ÒÅÄƘ  

ÉÎÔ ÙÅÌÌÏ×Ƙ  

ÉÎÔ ÇÒÅÅÎƘ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÒÅÄÌÅÄƗ/54054ƾƘ  

 ÐÉÎ-ÏÄÅƽÙÅÌÌÏ×ÌÅÄƗ/54054ƾƘ  

 ÐÉÎ-ÏÄÅƽÇÒÅÅÎÌÅÄƗ/54054ƾƘ  

 ÐÉÎ-ÏÄÅƽÒÅÄÐÉÎƗ).054ƾƘ  

 ÐÉÎ-ÏÄÅƽÙÅÌÌÏ×ÐÉÎƗ).054ƾƘ  

 ÐÉÎ-ÏÄÅƽÇÒÅÅÎÐÉÎƗ).054ƾƘ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 ÖÏÉÄ ÌÏÏÐƽƾǅ ƳƳ,ÉÅÓÔ ×ÉÅÄÅÒÈÏÌÔ ÄÉÅ 0ÉÎÎÅ ÄÅÒ 4ÁÓÔÅÎ  

 ÒÅÄ ˮ ÄÉÇÉÔÁÌ2ÅÁÄƽÒÅÄÐÉÎƾƘ  

 ÙÅÌÌÏ× ˮ ÄÉÇÉÔÁÌ2ÅÁÄƽÙÅÌÌÏ×ÐÉÎƾƘ  

 ÇÒÅÅÎ ˮ ÄÉÇÉÔÁÌ2ÅÁÄƽÇÒÅÅÎÐÉÎƾƘ  

 ÉÆƽÒÅÄˮˮ,/7ƾ2%$ʍ9%3ƽƾƘ  

 ÉÆƽÙÅÌÌÏ×ˮ,ˮ/7ƾ9%,,/7ʍ9%3ƽƾƘ  

 ÉÆƽÇÒÅÅÎˮ,ˮ/7ƾ'2%%.ʍ9%3ƽƾƘ  

ǆ  

 

ÖÏÉÄ 2%$ʍ9%3ƽƾǅƳƳ &ĶÈÒÔ ÄÅÎ #ÏÄÅ ÁÕÓ ÂÉÓ ÒÏÔÅ ,%$ ÁÎ ÉÓÔ  

ƳƳ ÅÎÄÅÔ ÄÅÎ +ÒÅÉÓÌÁÕÆ ×ÅÎÎ ÄÉÅ 2ÅÓÅÔ-4ÁÓÔÅ ÂÅÔÁÅÔÉÇÔ ×ÉÒÄ  

 ×ÈÉÌÅƽÄÉÇÉÔÁÌ2ÅÁÄƽÒÅÓÔÐÉÎƾˮˮʦƾǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ()'(ƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ,/7ƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ,/7ƾƘ  

 ǆ  

 ÃÌÅÁÒʍÌÅÄƽƾƘ  

ǆ  

 

ÖÏÉÄ 9%,,/7ʍ9%3ƽƾǅƳƳ &ÕÅÈÒÔ ÄÅÎ #ÏÄÅ ÁÕÓ ÂÉÓ ÇÅÌÂÅ ,%$ ÁÎ ÉÓÔ  

ƳƳ ÅÎÄÅÔ ÄÅÎ +ÒÅÉÓÌÁÕÆƗ ×ÅÎÎ ÄÉÅ 2ÅÓÅÔ-4ÁÓÔÅ ÂÅÔÁÅÔÉÇÔ ×ÉÒÄ   

 ×ÈÉÌÅƽÄÉÇÉÔÁÌ2ÅÁÄƽÒÅÓÔÐÉÎƾˮˮʦƾǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ,/7ƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ,/7ƾƘ 

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ()'(ƾƘ  

 ǆ  

 ÃÌÅÁÒʍÌÅÄƽƾƘ  

ǆ  

 

ÖÏÉÄ '2%%.ʍ9%3ƽƾ ƳƳ &ÕÅÈÒÔ ÄÅÎ #ÏÄÅ ÁÕÓ ÂÉÓ ÇÒĶÎÅ ,%$ ÁÎ ÉÓÔ  

ƳƳ ÅÎÄÅÔ ÄÅÎ +ÒÅÉÓÌÁÕÆ ×ÅÎÎ ÄÉÅ 2ÅÓÅÔ-4ÁÓÔÅ ÂÅÔÁÅÔÉÇÔ ×ÉÒÄ  

ǅ  

 ×ÈÉÌÅƽÄÉÇÉÔÁÌ2ÅÁÄƽÒÅÓÔÐÉÎƾˮˮʦƾǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ,/7ƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ()'(ƾƘ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ,/7ƾƘ  

 ǆ  

 ÃÌÅÁÒʍÌÅÄƽƾƘ 

ǆ  

 

ÖÏÉÄ ÃÌÅÁÒʍÌÅÄƽƾǅ ƳƳ !ÌÌÅ ,%$Ó ÁÕÓ  

ÄÉÇÉÔÁÌ7ÒÉÔÅƽÒÅÄÌÅÄƗ,/7ƾƘ  

ÄÉÇÉÔÁÌ7ÒÉÔÅƽÇÒÅÅÎÌÅÄƗ,/7ƾƘ  

ÄÉÇÉÔÁÌ7ÒÉÔÅƽÙÅÌÌÏ×ÌÅÄƗ,/7ƾƘ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

;@L=F 1A= <9J9M>Ӆ <9KK 1A= :=A<= !G<=L=AD= AF '@J=E 1C=L;@ <=J J<MAFG
'"# @AFRM>Ǔ?=Fӄ 5=FF =AF= 29KL= :=LĺLA?L OAJ<Ӆ K;@9DL=L KA;@ <A= 
=FLKHJ=;@=F<= *#" =AFӄ 5AJ <A= 0=K=L-29KL= :=LĺLA?LӅ K;@9DL=L KA;@ <A= 
=FLKHJ=;@=F<= *#" OA=<=J 9MKӄ 
 
 
 
*=CLAGF Җӆ CLAN=J 1MEE=J 
CLAN= 1MEE=J O=J<=F AF !GEHML=JFӅ "JM;C=JFӅ 5=;C=JFӅ #D=CLJGKHA=Dә
R=M? =L;ӄ 9DK =AF %=JĺMK;@ =EALLA=J=F<=K #D=E=FL =AF?=K=LRLӄ #K @9L =AF=
AFF=J= 4A:J9LAGFKIM=DD=ӄ +AL =AF=J ғ4-#F=J?A=N=JKGJ?MF? N=J:MF<=FӅ C9FF
=K OA=<=J@GDL KMEE=Fӄ 
&A=JRM OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
CLAN=J 1MEE=J 

 
ҏP 

 
 J=9<:G9J< 

 
ҐP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=K 1MEE=JK 9M> <A= JA;@LA?= MKJA;@ә
LMF?ӄ "A= .DMKK=AL= <=K 1MEE=JK AKL 9M> <=J -:=JK=AL= <=K 1MEE=JK E9Jә
CA=JLӅ <A=K= EMKK AF <A=K=E  =AKHA=D EAL <=E "A?AL9D-.AF Җ N=J:MF<=F O=Jә
<=Fӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

"9K .JGB=CL AKL F9;@ <=E č:=JLJ9?=F <=K .JG?J9EEK 9:?=K;@DGKK=Fӄ "=J
1MEE=J OAJ< F9;@ <=J č:=JLJ9?MF? EAL 1LJGE N=JKGJ?L MF< OAJ< 
%=JĺMK;@= =JR=M?=Fӄ 

ÉÎÔ ÂÕÚÚÅÒˮʭƘ  

ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÅ ÄÉÇÉÔÁÌÅÎ )Ƴ/ 0ÉÎƗ ×ÅÌÃÈÅÒ ÄÅÎ 3ÕÍÍÅÒ ËÏÎÔÒÏÌÌÉÅÒÔ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ 

 ÐÉÎ-ÏÄÅƽÂÕÚÚÅÒƗ/54054ƾƘ ƳƳ 3ÔÅÌÌÔ ÄÅÎ 0ÉÎ -ÏÄÕÓ ÁÕÆ ƪ!ÕÓÇÁÎÇƧ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÂÕÚÚÅÒƗ ()'(ƾƘ ƳƳ -ÁÃÈÔ 'ÅÒßÕÓÃÈÅ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF җӆ .9KKAN=J 1MEE=J 
+AL <=E +=?9ҐғҔҎ KAF< NA=D= AFL=J9CLAN= .JGB=CL= Eƣ?DA;@ӄ "A= :AK@=JA?=F
.JGB=CL= @9:=F KA;@ @9MHLKĺ;@DA;@ EAL *#"K :=K;@ĺɃA?LӅ <G;@ =AF @ĺM>A?
N=JO=F<=L=K .JGB=CL AKL <9K 9CMKLAK;@-GHLAK;@= "AKHD9Qӄ &A=J>ǓJ OAJ< =AF
H9KKAN=J 1MEE=J N=JO=F<=LӅ <=J KA;@ AE %=?=FK9LR RME 9CLAN=F 1MEә
E=JӅ FA;@L K=D:KL 9CLANA=J=F C9FFӄ 
"A= CLANA=JMF? =J>GD?L Ǔ:=J =AF= .MDK>J=IM=FRӄ 3FL=JK;@A=<DA;@= $J=ә
IM=FR=F J=KMDLA=J=F :=AE 1MEE=J AF MFL=JK;@A=<DA;@=F 2ƣF=Fӄ "A=K C9FF
<9>ǓJ ?=FMLRL O=J<=FӅ ME :=AKHA=DKO=AK= <A= +=DG<A= =AF=K *A=<=K OA=ә
<=JRM?=:=Fӄ 
"9RM OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
.9KKAN=J 1MEE=J 

 
ҏP 

 
 J=9<:G9J< 

 
ҐP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=K  MRR=JK 9M> <A= JA;@LA?= MKJA;@LMF?ӄ
"A= .DMKK=AL= <=K  MRR=JK AKL 9M> <=J -:=JK=AL= <=K  MRR=JK E9JCA=JLӅ <A=ә
K= EMKK AF <A=K=E  =AKHA=D EAL <=E "A?AL9D-.AF Җ N=J:MF<=F O=J<=Fӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 

ÉÎÔ ÂÕÚÚÅÒˮʭƘ ƳƳ 7ßÈÌÔ ÄÉÇÉÔÁÌÅÎ )Ƴ/ 0ÉÎ ÆĶÒ ÄÅÎ 3ÕÍÍÅÒ ÁÕÓ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÂÕÚÚÅÒƗ/54054ƾƘ ƳƳ 3ÅÔÚÔ ÄÉÅ ÄÉÇÉÔÁÌÅ )/Ó ÁÌÓ !ÕÓÇÁÎÇƚ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÕÎÓÉÇÎÅÄ ÃÈÁÒ ÉƗÊƘ ƳƳ "ÅÓÔÉÍÍÔ 6ÁÒÉÁÂÌÅ  

 ×ÈÉÌÅƽʦƾǅ  

  ÆÏÒƽÉˮʣƘÉ˱ʭʣƘÉ˩ ƾ˩ ǅ ƳƳ 'ÉÂÔ ÅÉÎÅÎ &ÒÅÑÕÅÎÚÔÏÎ ÁÕÓ  

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽÂÕÚÚÅÒƗ()'(ƾƘ ƳƳ 4ÏÎ  

   ÄÅÌÁÙƽʦƾƘ ƳƳ ʬÍÓ 6ÅÒÚÏÅÇÅÒÕÎÇ  

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽÂÕÚÚÅÒƗ,/7ƾƘ ƳƳ +ÅÉÎ 4ÏÎ  

   ÄÅÌÁÙƽʦƾƘ ƳƳ ʬÍÓ 6ÅÒÚÏÅÇÅÒÕÎÇ  

  ǆ  

  ÆÏÒƽÉˮʣƘÉ˱ʦʣʣƘÉ˩ ƾ˩ ǅ ƳƳ 'ÉÂÔ &ÒÅÑÕÅÎÚÔÏÎ ÁÕÓ  

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽÂÕÚÚÅÒƗ()'(ƾƘ ƳƳ 4ÏÎ  

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽÂÕÚÚÅÒƗ,/7ƾƘ ƳƳ +ÅÉÎ 4ÏÎ  

   ÄÅÌÁÙƽʧƾƘ ƳƳ ʭÍÓ 6ÅÒÚĝÇÅÒÕÎÇ  

  ǆ  

 ǆ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҏҎӆ F9DG?O=JL 9MKD=K=F 
'F <A=K=E .JGB=CL ?=@L =K ME <A= 9F9DG?=F 1;@FALLKL=DD=F <=K +=?9ҐғҔҎӄ
#AF9F9DG?0=9<ɕɖ- =>=@D C9FF <=F 5=JL <=J 1;@FALLKL=DD= D=K=Fӄ "MJ;@ <A=
F9DG?-"A?AL9D-3EO9F<DMF? <=K +=?9ҐғҔҎ DA=?=F <A= 9MK?=D=K=F=F 
5=JL= ROAK;@=F Ҏ MF< ҏҎҐґӄ 
3E <A= 5=JL= 9MKD=K=F RM CƣFF=FӅ AKL =K OA;@LA? 9M> <A= JA;@LA?=  9M<J9L=
RM 9;@L=F Ӧ@A=Jӆ җҔҎҎӧӄ "A=  9M<J9L= <=K !GEHML=JK KGDDL= <=J  9M<J9L=
<=K %=JĺL=K =FLKHJ=;@=Fӄ ÞɀF=L E9F <=F K=JA=DD=F +GFALGJ <=J J<MAFG
'"#Ӆ KG C9FF E9F <A=  9M<J9L= AF <=J MFL=J=F J=;@L=F #;C= CGF>A?MJA=J=Fӄ 
'F <A=K=E .JGB=CL OAJ< <=J =AF?=KL=DDL= 5A<=JKL9F<KO=JL =AF=K 
.GL=FLAGE=L=JK RM =AF=E 9F9DG?=F 1A?F9D ME?=O9F<=DL MF< 
9FK;@DA=Ǉ=F< 9M> <=E  AD<K;@AJE 9MK?=?=:=Fӄ 
&A=JRM OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
.GL=FLAGE=L=J 

 
ҏP 

 
 J=9<:G9J< 

 
ґP 

 
č:=J:JǓ;CMF?KC9:=D 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

"A= 9MK?=D=K=F=F 5=JL= O=J<=F AE K=JA=DD=F +GFALGJ 9MK?=?=:=Fӄ 

ÉÎÔ ÐÏÔÐÉÎˮʣƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÁÎÁÌÏÇÅÎ 0ÉÎ ʩ  

ÉÎÔ ÌÅÄÐÉÎˮʦʨƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʬʮ  

ÉÎÔ ÖÁÌˮʣƘ ƳƳ $ÅÆÉÎÉÅÒÔ ƪ6ÁÌƧƗ ÏÒÄÎÅÔ 5ÒÓÐÒÕÎÇÓ×ÅÒÔ ÚÕ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÌÅÄÐÉÎƗ/54054ƾƘ ƳƳ 3ÅÔÚÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ 

 3ÅÒÉÁÌƚÂÅÇÉÎƽʮʫʣʣƾƘ ƳƳ 3ÅÔÚÔ "ÁÕÄÒÁÔÅ ÁÕÆ ʴʱʩʩ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ,%$ ÁÕÆ 0ÉÎ ʬʮ ÅÉÎ 

 ÄÅÌÁÙƽʪʣƾƘ ƳƳ 7ÁÒÔÅÔ ʩƗʩʰ 3ÅËÕÎÄÅÎ  

 ÄÉÇÉÔÁÌ7ÒÉÔÅƽÌÅÄÐÉÎƗ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅÔ ,%$ ÁÕÆ 0ÉÎ ʬʮ ÁÕÓ  

 ÄÅÌÁÙƽʪʣʣƾƘ ƳƳ 7ÁÒÔÅÔ ʩƗʩʰ 3ÅËÕÎÄÅÎ  

 ÖÁÌˮÁÎÁÌÏÇ2ÅÁÄƽÐÏÔÐÉÎƾƘ ƳƳ ,ÉÅÓÔ !ÎÁÌÏÇ×ÅÒÔ ÕÎÄ ÏÒÄÎÅÔ ÉÈÎ ƪ6ÁÌƧ ÚÕ 

 3ÅÒÉÁÌƚÐÒÉÎÔÌÎƽÖÁÌƾƘ ƳƳ :ÅÉÇÔ 7ÅÒÔ ÖÏÎ ƪ6ÁÌƧ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҏҏӆ $GLGOA<=JKL9F< 
#AF $GLGOA<=JKL9F< AKL =AF 5A<=JKL9F<Ӆ <=KK=F 5A<=JKL9F<KCJ9Ƀ B= F9;@
=AF>9DD=F<=J *A;@LKLĺJC= N9JAA=JLӄ #J :9KA=JL 9M> <=E >GLG=D=CLJAK;@=F
#ɀ=CL NGF &9D:D=AL=JFӄ 5=FF <9K =AF>9DD=F<= *A;@L AFL=FKAN AKLӅ J=<MRA=JL
KA;@ <A= 5A<=JKL9F<KCJ9Ƀӄ 5=FF <9K =AF>9DD=F<= *A;@L K;@O9;@ AKLӅ =J@ƣ@L
KA;@ <A= 5A<=JKL9F<KCJ9Ƀӄ $GLGOA<=JKLĺF<= O=J<=F FGJE9D=JO=AK= RMJ
*A;@LE=KKMF?Ӆ *A;@LCGFLJGDD= MF< RMJ .@GLGNGDL9AC-3EO9F<DMF?
ӦCGFN=JLA=JL <A= WF<=JMF? NGF *A;@L AF =AF= WF<=JMF? <=J #D=CLJARALĺLӧ :=ә
FMLRLӄ 1A= O=J<=F AF <AN=JK=F *A;@L-1L=M=JMF?-1;@9DLCJ=AK=F =AF?=K=LRL
RME  =AKHA=D 9DK GHLAK;@= 1;@9DL=Jӄ 'F <A=K=E .JGB=CL OAJ< <A=K=J #ɀ=CL
?=FMLRL ME =AF= *#" <=J 9CLM=DD=F *A;@LKLĺJC= 9FRMH9KK=Fӄ 
&A=JRM OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 

ҏҎ Cɋ 5A<=JKL9F< 

 
ҏP 

 
$GLGOA<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ғP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#" 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 

ÉÎÔ ÐÏÔÐÉÎˮʣƘ  

ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÁÎÁÌÏÇÅÎ 0ÉÎ ʩ ÁÎ ÄÅÍ 0ÈÏÔÏÖÁÒÉÓÔÏÒ ÁÎÇÅÓÃÈÌÏÓÓÅÎ ÉÓÔ 

ÉÎÔ ÌÅÄÐÉÎˮʦʦƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʬʬ  

ƳƳ !ÕÓÇÁÎÇ ×ÅÌÃÈÅÒ ÄÉÅ (ÅÌÌÉÇËÅÉÔ ÄÅÒ ,%$ ÒÅÇÕÌÉÅÒÔ  

ÉÎÔ ÖÁÌˮʣƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ 6ÁÒÉÁÂÌÅ ƪ6ÁÌƧ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽÌÅÄÐÉÎƗ/54054ƾƘ ƳƳ 3ÔÅÌÌÔ 0ÉÎ ʬʬ ÁÌÓ !ÕÓÇÁÎÇ ÅÉÎ  

 3ÅÒÉÁÌƚÂÅÇÉÎƽʮʫʣʣƾƘ ƳƳ 3ÅÔÚÔ "ÁÕÄÒÁÔÅ ÁÕÆ ƪʴʱʩʩƧ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÖÁÌˮÁÎÁÌÏÇ2ÅÁÄƽÐÏÔÐÉÎƾƘ  

 ƳƳ ,ÉÅÓÔ ÄÅÎ !ÎÁÌÏÇ×ÅÒÔ ÄÅÓ 3ÅÎÓÏÒÓ ÕÎÄ ÄÉÅÓÅÒ ×ÉÒÄ ƪ6ÁÌƧ ÚÕÇÅ×ÉÅÓÅÎ 

 3ÅÒÉÁÌƚÐÒÉÎÔÌÎƽÖÁÌƾƘ ƳƳ :ÅÉÇÔ ÄÅÎ 7ÅÒÔ ÖÏÎ ƪ6ÁÌƧ ÁÎ  

 ÁÎÁÌÏÇ7ÒÉÔÅƽÌÅÄÐÉÎƗÖÁÌƾƘ  

 ƳƳ 3ÃÈÁÌÔÅÔ ÄÉÅ ,%$ ÅÉÎ ÕÎÄ ÓÔÅÌÌÔ ÄÉÅ (ÅÌÌÉÇËÅÉÔ ÅÉÎ  

 ÄÅÌÁÙƽʦʣƾƘ ƳƳ 7ÁÒÔÅÔ ʩƗʩʬ 3ÅËÕÎÄÅÎ  

ǆ  

ҐҐҎɋ 

ҏҎ Cɋ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҏҐӆ $D9EE=FK=FKGJ 
"=J $D9EE=FK=FKGJ Ӧ'F>J9JGL=EH>9F?=F<= 2JAG<=ӧ OAJ< KH=RA=DD 9M> 
0G:GL=JF N=JO=F<=L ME $D9EE=FIM=DD=F RM >AF<=Fӄ "A=K=J 1=FKGJ @9L
=AF= @G@= 1=FKALANALĺL RM $D9EE=Fӄ "=J $D9EE=FK=FKGJ AKL F9;@ <=E
.JAFRAH ?=:9MLӅ <9KK 'F>J9JGLKLJ9@DMF? K=@J =EH>AF<DA;@ 9M> $=M=J 
J=9?A=JLӄ #J @9L =AF KH=RA=DD =FLOGJ>=F=K 'F>J9JGL- M>F9@E=JG@J ME $=M=J
RM =FL<=;C=FӅ ME <9FF <A= &=DDA?C=AL <=J $D9EE= RM =AF=E 1A?F9D 
MERMO9F<=DFӄ "A=K= 1A?F9D= O=J<=F <9FF RME R=FLJ9D=F .JGR=KKGJ 
O=AL=J?=?=:=F MF< =FLKHJ=;@=F< N=J9J:=AL=Lӄ 
5=FF <=J 1=FKGJ KA;@ =AF=E $=M=J Fĺ@=JLӅ ĺF<=JL KA;@ <=J 9F9DG?= 
1H9FFMF?KO=JLӄ +AL =AF=E +MDLAE=L=J DĺKKL KA;@ Ǔ:=JHJǓ>=FӅ <9KK <A=
1H9FFMF? :=A ;9ӄ ҎӅґ 4 DA=?LӅ O=FF KA;@ C=AF $=M=J AF <=J ,ĺ@= :=>AF<=Lӄ
 =>AF<=L KA;@ =AF $=M=J AF <=J ,ĺ@=Ӆ KG DA=?L <A= 1H9FFMF? :=A ;9ӄ ҏӅҎ 4ӄ (=
@ƣ@=J <A= 1H9FFMF?Ӆ <=KLG Fĺ@=J <9K $=M=Jӄ 
$ǓJ <A=K=K .JGB=CL OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
$D9EE=FK=FKGJ 

 
ҏP 

 
CLAN=J 1MEE=J 
ӦEAL M>CD=:=Jӧ 

 
ҏP 

 

ҏҎ Cɋ 5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҔP 

 
č:=J:JǓ;CMF?KC9:=D 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=K
1MEE=JK 9M> <A= JA;@LA?= MKJA;@LMF?ӄ
"A= .DMKK=AL= <=K 1MEE=JK AKL 9M> <=J
-:=JK=AL= <=K 1MEE=JK E9JCA=JLӅ 
<A=K= EMKK AF <A=K=E  =AKHA=D EAL
<=E "A?AL9D-.AF җ N=J:MF<=F O=J<=Fӄ 
 
;@L=F 1A= 9M;@ :=A <=J 4=JO=F<MF?
<=J $D9EE=FK=FKGJK 9M> <A= JA;@LA?= 
MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=K 1=FKGJK AKL 
AEE=J <A= +AFMK-1=AL= MF< <9K 
DĺF?=J= <A= .DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 

ÉÎÔ ÆÌÁÍÅˮʣƘ ƳƳ 7ßÈÌÔ ÁÎÁÌÏÇÅÎ 0ÉÎ ʩ ÆĶÒ 3ÅÎÓÏÒ ÁÕÓ  

ÉÎÔ "ÅÅÐˮʮƘ ƳƳ 7ßÈÌÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʴ ÆĶÒ 3ÕÍÍÅÒ ÁÕÓ  

ÉÎÔ ÖÁÌˮʣƘ ƳƳ )ÎÉÔÉÁÌÉÓÉÅÒÔ 6ÁÒÉÁÂÌÅ  

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽ"ÅÅÐƗ/54054ƾƘ ƳƳ 3ÔÅÌÌÔ 3ÕÍÍÅÒ 0ÉÎ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ ÅÉÎ  

 ÐÉÎ-ÏÄÅƽÆÌÁÍÅƗ).054ƾƘ ƳƳ 3ÔÅÌÌÔ 3ÅÎÓÏÒ 0ÉÎ ÁÌÓ ƪ%ÉÎÇÁÎÇƧ ÅÉÎ  

 3ÅÒÉÁÌƚÂÅÇÉÎƽʮʫʣʣƾƘ ƳƳ 3ÅÔÚÔ "ÁÕÄÒÁÔÅ ÁÕÆ ƪʴʱʩʩƧ  

ǆ 

  

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÖÁÌˮÁÎÁÌÏÇ2ÅÁÄƽÆÌÁÍÅƾƘ ƳƳ ,ÉÅÓÔ ÄÅÎ !ÎÁÌÏÇ×ÅÒÔ ÄÅÓ 3ÅÎÓÏÒÓ  

 3ÅÒÉÁÌƚÐÒÉÎÔÌÎƽÖÁÌƾƘ ƳƳ 'ÉÂÔ ÄÅÎ !ÎÁÌÏÇ×ÅÒÔ ÁÕÓ  

 ÉÆƽÖÁÌ˲ˮʦʣƾ ǅ ƳƳ 3ÕÍÍÅÒ ÓÕÍÍÔƗ ×ÅÎÎ !ÎÁÌÏÇ×ÅÒÔ ĶÂÅÒ ʬʩ 

 ƳƳÇÇÆƚ ÁÎÇÅÐÁÓÓÔ ×ÅÒÄÅÎ ÁÎ ÄÅÎ ÁÎÁÌÏÇÅÎ 7ÅÒÔÅÎ ÄÅÓ 3ÅÎÓÏÒÓ 

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽ"ÅÅÐƗ()'(ƾƘ  

 ǆ  

 ÅÌÓÅǅ  

  ÄÉÇÉÔÁÌ7ÒÉÔÅƽ"ÅÅÐƗ,/7ƾƘ  

 ǆ  

 ÄÅÌÁÙƽʪʣʣƾƘ  

ǆ  



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҏґӆ 2ADL-1=FKGJ 
'F <A=K=J *=CLAGF >MF?A=JL <=J 2ADL-1=FKGJ 9DK =AF #AF-MF< MKK;@9DL=J =Aә
F=J *#"ӄ "A= *#" AKL <9FF =AF?=K;@9DL=LӅ O=FF =AF #F<= NGE 1=FKGJ MFә
L=J@9D: <=J @GJARGFL9D=F .GKALAGF AKLӄ +ALL=DK <=J 9F9DG?=F 1;@FALLKL=DD=Ӆ
9F O=D;@=J <=J 2ADL-1=FKGJ 9F?=K;@DGKK=F AKLӅ C9FF ?=HJǓɃ O=J<=F AF O=Dә
;@=J *9?= KA;@ <=J 1=FKGJ :=>AF<=Lӄ 
$ǓJ <A=K= *=CLAGF :=FƣLA?=F 1A=ӆ 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

 
0GL= +ғ *#" 

 
ҏP 

 

ҐҐҎɋ5A<=JKL9F< 

 
ҏP 

 
 J=9<:G9J< 

 
ҏP 

 
č:=J:JǓ;CMF?KC9:=D 

 
ғP 

 
ҏP 

 
2ADL-1=FKGJ 

 
ҏP 

 

ҏҎ Cɋ 5A<=JKL9F< 

&AFO=AKӆ 
;@L=F 1A= :=A <=J 4=JO=F<MF? <=J *#" 9M> <A= JA;@LA?= MKJA;@LMF?ӄ 
"9K CǓJR=J=  =AF <=J *#" AKL AEE=J <A= +AFMK-1=AL= MF< <9K DĺF?=J= <A=
.DMK-1=AL=ӄ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

 

ÖÏÉÄ ÓÅÔÕÐƽƾ ǅ  

 ÐÉÎ-ÏÄÅƽʭƗ/54054ƾƘ ƳƳ 3ÔÅÌÌÔ ÄÉÇÉÔÁÌÅÎ 0ÉÎ ʳ ÁÌÓ ƪ!ÕÓÇÁÎÇƧ ÅÉÎ  

ǆ  

 

ÖÏÉÄ ÌÏÏÐƽƾ ǅ  

 ÉÎÔ ÉƘ ƳƳ $ÅÆÉÎÉÅÒÔ 6ÁÒÉÁÂÌÅ É  

 ×ÈÉÌÅƽʦƾ ǅ  

  ÉˮÁÎÁÌÏÇ2ÅÁÄƽʪƾƘƳƳ ,ÉÅÓÔ ÄÅÎ 3ÐÁÎÎÕÎÇÓ×ÅÒÔ ÖÏÍ ÁÎÁÌÏÇÅÎ 0ÉÎ ʰ 

  ÉÆƽÉ˲ʪʦʧƾ ǅ ƳƳ 7ÅÎÎ ÇÒÏÅĭÅÒ ÁÌÓ ʰʬʭ ƽʭƚʰ6ƾ  

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽʭƗ,/7ƾƘ ƳƳ 3ÃÈÁÌÔÅ ,%$ ÅÉÎ  

  ǆ  

  ÅÌÓÅ ǅ 

   ÄÉÇÉÔÁÌ7ÒÉÔÅƽʭƗ()'(ƾƘ ƳƳ 3ÃÈÁÌÔÅ ,%$ ÁÕÓ  

  ǆ  

 ǆ  

ǆ  

ҐҐҎɋ 

ҏҎ Cɋ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

*=CLAGF ҏҒӆ ҏ-8Aɀ=J *#" 1=?E=FL FR=A?= 
*#" 1=?E=FL FR=A?=F KAF< N=J:J=AL=L >ǓJ <A= FR=A?= NGF FME=JAK;@=F
'F>GJE9LAGF=Fӄ 1A= O=J<=F GɃ :=A FR=A?=F NGF =D=CLJGE9?F=LAK;@=F
Þ>=FӅ NGDD9MLGE9LAK;@=F 59K;@E9K;@AF=FӅ 59KK=JL=EH=J9LMJ<AKHD9QKӅ
=D=CLJGFAK;@=F 3@J=F =L;ӄ N=JO=F<=Lӄ "A= *#" 1=?E=FL FR=A?= AKL =AF
&9D:D=AL=J MF< =AF *A;@L 9MK?=:=F<=K %=JĺLӄ 1=AF=  9KAK=AF@=AL AKL =AF=
*#"ӄ 
(= F9;@ 4=J<J9@LMF? <=J *#"-#AF@=AL=FӅ C9FF <A= *#" 1=?E=FL FR=A?=
AF FR=A?=F EAL ?=E=AFK9E=J FG<= MF< FR=A?=F EAL ?=E=AFK9E=J )9ә
L@G<= MFL=JL=ADL O=J<=Fӄ "A= FR=A?= EAL ?=E=AFK9E=J FG<= CGE:AFA=JL
9DD= FG<=F <=J *#"-#AF@=AL=F AF =AF= ?=E=AFK9E= FG<= Ӧ!-+ӧӄ $ǓJ <A=
?=E=AFK9E= FG<=F FR=A?= EMKK <A= ?=E=AFK9E= FG<= Ӧ!-+ӧ EAL 
Ừ ғ 4 N=J:MF<=F O=J<=Fӄ 5=FF <=J )9L@G<=FH=?=D =AF=K 1=?E=FLK FA=<ә
JA? AKLӅ AKL <9K 1=?E=FL 9Fӄ 5=FF <=J )9L@G<=FH=?=D =AF=K 1=?E=FLK
@G;@ AKLӅ AKL <9K 1=?E=FL 9MKӄ $ǓJ <A= ?=E=AFK9E= )9L@G<=F9FR=A?=
EMKK <A= ?=E=AFK9E= )9L@G<= Ӧ!-+ӧ EAL %," N=J:MF<=F O=J<=Fӄ 5=FF
<=J FG<=FH=?=D =AF=K 1=?E=FLK @G;@ AKLӅ AKL <9K 1=?E=FL 9Fӄ 5=FF <=J
FG<=FH=?=D =AF=K 1=?E=FLK FA=<JA? AKLӅ AKL <9K 1=?E=FL 9MKӄ 
$ǓJ <9K >GD?=F<= .JGB=CL OAJ< :=FƣLA?Lӆ 

 
ҏP 

 
+=?9ҐғҔҎ .D9LAF= 

 
ҏP 

 
31 -)9:=D 

 
ҏP 

ҏ-8Aɀ=J 
ҕ-1=?E=FL- FR=A?= 
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