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+6D4.55*01( 3 XXI 3.?., 3?4I>29 3(5*/.4(., 0*012349I1 :(*1.;5*4*<(9, :(*(5A.5.-(9 

( 525*1.;5*4*<(9, 0 F>.1*+ /24=5.@D.@ 231*+21(827(( C-*(83*/0132. ,-(+.5(1.4=5* ? 

1.;5*4*<(( 3(5*/.4(9 – G1* 30. 3(/6 -2:*1, *0FH.01349.+6. 0 C*+*H=I +(?-**-<25(8-
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- -27(*524=5*. C-(+.5.5(. B.-+.5156; 0(01.+ 3(556; /-*AA.@  0 7.4=I <(/-*4(-

82 :(*C*4(+.-*3 3(52; 
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   2?(+ *:-28*+, :(*1.;5*4*<(9 C* 0FH.013F 03*/(109 ? (0C*4=8*325(I +(?-**-<2-

5(8+*3 -201(1.4=56; ( A(3*156; ?4.1*? (4( (; B.-+.51*3 /49 0(51.82-1-250B*-+27(( 

-284(>56; ?*+C*5.51*3 0-./6 0 7.4=I C*4F>.5(9 82/255*<* ( -.<F4(-F.+*<* 0*01232 
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3*/0132 9349.109 1.;5*4*<(9 ;.-.02. �. /24=5.@D.. -283(1(. C-./F0+21-(32.1 0.4.?7(I 

12?(; -20 ;.-.056; /-*AA.@, ?*1*-6. 3 -235*@ 01.C.5( 0 360*?*@ GBB.?1(35*01=I *0F-

H.013494( ;.-.0*325(. ?2? <4F:(556+, 12? ( C4.5*>56+ 0C*0*:*+ (4( ?*+:(5(-*325-
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:(*C-*7.00*3 ?2? 82 0>.1 C*36D.5(9 C*1.57(242 :(*4*<(>.0?(; 2<.51*3 ( (; 0(01.+, 12? 

( 82 0>.1 F0*3.-D.5013*325(9 *:*-F/*325(9, C-(+.5.5(9 A;B:=C=D;E=CBFB? – 5*36; 

B*-+ B.-+.5156; C-.C2-21*3, (++*:(4(8*32556; B.-+.51*3, 5*36; 3(/*3 ( D12++*3 
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:(*C*4(+.-*3, 3 0*0123 ?*1*-6; 3;*/91 :.4?(. '++*:(4(8*32556. B.-+.516, *:42/2I-

H(. 360*?*@ 012:(4=5*01=I, 0125*39109 +*H56+ (501-F+.51*+ /49 *0FH.0134.5(9 ?212-

4(1(>.0?(; -.2?7(@  C-( C.-.-2:*1?. 3(5*<-2/2, 0:-2A(325(( 0F042 (4( +.8<(, 31*-(>-

5*+ :-*A.5(( 3 1.;5*4*<(( (<-(016; 3(5, C-( 1.;5*4*<(>.0?(; *:-2:*1?2; 3(5*/.4=>.-

0?*@ C-*/F?7(( 0 7.4=I *:.0C.>.5(9 .. F01*@>(3*01( C-*1(3 ?*44*(/56; C*+F15.5(@. 

) *05*3. C-*+6D4.55*<* (0C*4=8*325(9 /*01(A.5(@ :(*1.;5*4*<(( ( +(?-*:(*4*-
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5(. C-*/F?12 0 5*36+( 03*@0132+(, -28-2:*1?2 5*36; C-*/F?1*3 360*?*@ G?*4*<(>5*01(. 

E/5*@ (8 :F-5* -283(32IH(;09 *1-204.@ :(*1.;5*4*<(( 9349.109 :(*1.;5*4*<(9 

+(?-*:5*<* 0(51.82, :28(-FIH2909 52 F>201(( +(?-**-<25(8+*3 3 C-*7.002; -.<F497(( 
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*05*32556; 52 (0C*4=8*325(( 0*-:7(*55*<* C*1.57(242 /-*AA.@ ( C-*/F?1*3 (; C.-.-2-
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5./*0121?*3, /.?*512+(527(9 *0121*>56; ?*4(>.013 C.01(7(/*3 ( +(?*1*?0(5*3. LF/F-
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1.8   +.12:*4(1*3, *:F04*34(32IH(; ?2>.013* 3(52; (004./*325(I 3*8+*A5*01( ( 7.4.-

0**:-285*01( C-(+.5.5(9 0+.D2556; ?F4=1F-+(?-**-<25(8+*3 C-( 0C(-1*3*+ :-*A.5(( 

0F042 (4( /*:-2A(325(( 3(5*+21.-(24*3. 

% >(04F 32A5.@D(; 82/2> :(*1.;5*4*<(( 3(5*/.4(9 *15*0(109 12?A. 0*3.-D.5013*-

325(. 0FH.013FIH(; ( -28-2:*1?2 5*36; 0C*0*:*3 ?F4=1(3(-*325(9 /-*AA.@, *:.0C.>(-

32IH(; 5. 1*4=?* 52?*C4.5(. A.42.+*<* *:M.+2 :(*+2006 ?4.1*?, 5* ( C-(/25(. (+ *C-

-./.4.556; 03*@013 0 7.4=I -.<F4(-*325(9 ;(+(>.0?*<* 0*01232 C*4F>2.+6; 3(5*+21.-

-(24*3. N*<(>.0?(+ 04./013(.+ (8 36D.0?28255*<* 9349.109 -283(1(. 1.;5*4*<(@ 52 *0-

5*3. <.5.1(>.0?*@ ( ?4.1*>5*@  :(*(5A.5.-((, 52C-234.556; 52 -.D.5(. 2?1F24=56; 3*-

C-*0*3 G5*4*<((, 3 1*+ >(04. 05(A.5(9 (4( C*45*<* (0?4I>.5(9 C-(+.5.5(9 /(*?0(/2 

0.-6, ?*50.-3251*3, C-*4*5<(-*325(9 F01*@>(3*01( 3(5 ? :(*4*<(>.0?(+ ( ?*44*(/56+ 
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,-./012349.1 (51.-.0 .H. */(5 +(?-*:(*4*<(>.0?(@ C-*7.00 3(5*/.4(9, 528632.-

+6@ F<4.?(04*15*@ +27.-27(.@, C-( ?*1*-*@ 3(5*<-2/ 5. /-*:91, 2 C*+.H2I1 7.4(?*+ 3 

:-*/(4=56. -.8.-3F2-6, </. /.-A21 3 21+*0B.-. F<4.?(04*<* <282. L-*A.5(. (/.1 (4( 3 

9<*/., 3 252G-*:56; F04*3(9;, (4( 3 0*?.. O(?-*:(*4*<(9 G1*<* C-*7.002 /* 0(; C*- 5. 

(004./*3252. !.D.5(. G1*@ C-*:4.+6 C*83*4(1 C*4F>21= 3(52 5*3*<* 1(C2 0 G?*4*<(>.-

0?(+ ( :(*4*<(>.0?(+ F?4*5*+. 

'0C*4=8*325(. 31*-(>56; -.0F-0*3 3(5*/.4(9 /49 C-*(83*/0132 :(*G125*42 – */52 

(8 C-*:4.+ 0*3-.+.55*<* 3(5*/.4(9. "49 G1*<* 5.*:;*/(+* -28-2:*121= 1.;5*4*<(I C-*-

(83*/0132 02;2-*0*/.-A2H.@ 0-./6, C*/*:-21= ?F4=1F-F +(?-**-<25(8+*3, 52C-(+.-, 

:2?1.-(( 8(+*+*5*0, ?*1*-6. 0:-2A(32I1 F<4.3*/6 3 2 -282 GBB.?1(35.., >.+ /-*AA(. 

'83.015*, >1* 3 L-28(4(( C-*(83*/013* 1*C4(35*<* 0C(-12 35*0(1 52(:*4=D(@ 3?42/ 3 

G5.-<*:24250 01-256 ( 0*012349.1 +(44(2-/6 4(1-*3. 

L(*4*<(>.0?(. +.1*/6 C.-.-2:*1?( *1;*/*3 3(5*/.4(9 *05*3632I109 52 0C*0*:5*-

01( -284(>56; 3(/*3 +(?-**-<25(8+*3 -2842<21= -285**:-2856. *-<25(>.0?(. 3.H.0132 3 

C-*7.00. 03*.@ A(85./.91.4=5*01(. $FH.013F.1 /32 1(C2 12?(; C-*7.00*3: 2G-*:56. ( 

252G-*:56.. ) 2G-*:56; C-*7.002; +(?-**-<25(8+6 (0C*4=8FI1 ?(04*-*/ ?2? ?*5.>56@ 

2?7.C1*- G4.?1-*5*3 /49 *?(04.5(9 *-<25(>.0?(; 3.H.013 *1;*/*3. ) 252G-*:56; C-*7.0-

02; +(?-**-<25(8+6 4(D.56 /*01FC2 ?2? ? ?(04*-*/F, 12? (, ?2? C-23(4*, ? /-F<(+ C-./-

C*>1(1.4=56+ 3 G5.-<.1(>.0?*+ *15*D.5(( 2?7.C1*-2+ G4.?1-*5*3, 12?(+ ?2? 5(1-216 ( 

0F4=B216, C*G1*+F *5( 365FA/.56 (0C*4=8*321= F<4.-*/, 3;*/9H(@ 3 0*0123 *-<25(>.-

0?(; +*4.?F4 (4( $E2, 3 ?2>.013. 2?7.C1*-2 G4.?1-*5*3. ) -.8F4=121. *-<25(>.0?(. 3.H.-

0132 3 A(/?(; *1;*/2; 1-250B*-+(-FI109 3 :(*<28 (0+.0= +.1252 ( F<4.?(04*<* <282), ?*-

1*-6@ 9349.109 7.556+ G5.-<*5*0(1.4.+.  

) 5201*9H.. 3-.+9 D(-*?*. -20C-*01-25.5(. C*4F>(4( 252G-*:56. C-*7.006, C-*-

1.?2IH(. 3 +.8*B(4=5=? -.A(+2; (30–40°$) ( *:.0C.>(32IH(. 360*?(. 0?*-*01( C-*-

7.002 F1(4(827(( ( 012:(4=5*01= 82 0>.1 -285**:-28(9 +(?-**-<25(8+*3 3 252G-*:5*+ 

(4.. E/52?*, 3 0398( 0 F+.-.556+( ?4(+21(>.0?(+( F04*3(9+( !*00(( 852>(1.4=56@ (5-

1.-.0 368632I1 C-*7.006 252G-*:5*@ *>(01?( C-( 5(8?(; 1.+C.-21F-2; (5(A. 20''$), ?*-

</2 *:-2:*1?F C-*3*/91 C-( 1.+C.-21F-. F0-./5.55*<* 01*?2, ?*1*-29, ?2? C-23(4*, +24* 

*14(>2.109 *1 1.+C.-21F-6 *?-FA2IH.@ 0-./6. 

�0125*34.52 3*8+*A5*01= GBB.?1(35*<* C-(+.5.5(9 252G-*:5*<* 0:-2A(325(9 

3(55*@ :2-/6 C-( 0F:+.8*B(4=56; (18–21 °$) ( C0(;-*B(4=56; F04*3(9;, 0**13.101-

3FIH(; /(2C28*5F 1.+C.-21F- 0.8*52 3(5*/.4(9 ( +.A0.8*5=9 3 !*00((. "49 GBB.?1(3-

5*@ C.-.-2:*1?( 3(55*@ :2-/6 C-( 5(8?(; 1.+C.-21F-2; (4–10 °$) 04./F.1 C-(+.591= 4(-

:* C-./32-(1.4=5FI 27(/(B(?27(I *1;*/*3, 4(:* (0C*4=8*321= /3F;012/(@5FI 252G-*:-
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5FI 0(01.+F 0 /3F+9 C*04./*321.4=5* BF5?7(*5(-FIH(+( 2G-*:56+( ( 252G-*:56+( 

-.2?1*-2+(. 

,*/2349IH.. :*4=D(5013* C-*+6D4.55* -283(16; 01-25 3 -2+?2; ?*57.C7(( 

«&/*-*3*. C(125(.» ( -.D.5(@ C-*:4.+6 «)(5* ( 8/*-*3=.» (51.50(35* 825(+2I109 -28-

-2:*1?*@ ( C-*(83*/013*+ 3(5*<-2/56; 3(5, 0**13.1013FIH(; C*591(I :(*4*<(>.0?*. 

3(5* (8 G?*4*<(>.0?( >(01*<* 06-=9. 

$I/2 3;*/(1 36-2H(325(. 3(5*<-2/2 C* C-(57(CF «P�!–O'�» :.8 35.0.5(9 +(-

5.-24=56; F/*:-.5(@, C.01(7(/*3, <.-:(7(/*3 ( /.B*4(251*3. J1* *:.0C.>(32.1 52?*C-

4.5(. 3 3(5*+21.-(242; .01.013.556; 251(0.C1(?*3 – ?2-:*5(4=56; 0*./(5.5(@ <-FCC6 

?.1*5*3 ( 24=/.<(/*3. '; 524(>(. /2.1 3*8+*A5*01= 0FH.013.55* 05(8(1= /*8F SO2 :.8 

FH.-:2 /49 ?2>.0132 3(5*C-*/F?7((. ) :(*4*<(>.0?*+ 3(5*/.4(( +*<F1 *?2821=09 52(:*-

4.. GBB.?1(356+( 5*36. 0*-12 3(5*<-2/2, *:42/2IH(. F01*@>(3*01=I ? 3-./(1.49+ ( 

:*4.859+. ".@013.556+( :F/F1 G?*4*<(>.0?( *:*05*32556. +24*G5.-<*.+?(. 1.;5*4*<(( 

C-*(83*/0132 3(5 0 F>.1*+ C-(-*/56; 8*5 3*8/.46325(9 3(5*<-2/2, 251-*C*<.556; (8+.-

5.5(@ 0-./6 ( 1-.:*325(@ ? ?2>.013F 3(5*/.4=>.0?*@ C-*/F?7((. 

) 0398( 0 35./-.5(.+ 3 C-*(83*/013* :(*4*<(>.0?(; 3(5 3*8-2012I1 1-.:*325(9 ? 

C-(+.59.+6+ C-( :-*A.5(( -202+ /-*AA.@: 0:-2A(325(. 0F042 /*4A5* *0FH.013491=09 

3 H2/9H.+ -.A(+. C-( C*5(A.55*@ 1.+C.-21F-. 0 C*04./FIH.@ :601-*@ 2<4*+.-27(.@ 

?4.1*?. ,*36D.556. 1-.:*325(9 ? /-*AA2+ *:M9059I109 .H. ( 1.+, 3(5*+21.-(246 /49 

:(*3(5 /4(1.4=5*. 3-.+9 36/.-A(32I1 52 /-*AA.3*+ *02/?. 0 7.4=I (; *:*<2H.5(9 

C-*/F?12+( 231*4(82 /-*AA.36; ?4.1*?. 

�H. */5* 0*3-.+.55*. 52C-234.5(. C-(+.5.5(9 C-(57(C*3 :(*1.;5*4*<(( 3 3(5*-

/.4(9 – :(*/.<-2/27(9 *0121*>56; ?*4(>.013 C.01(7(/*3 0 C*+*H=I /-*AA.@  (4( 9:-
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