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#@0:B8G5A:0S @01>B0 №1 
�%��. "D>@<;5=85 B5:AB>2>9 G0AB8 4>:C<5=B0. 

&5;P @01>BO: 70:@5?8BL =0 ?@0:B8:5 B5>@5B8G5A:85 7=0=8O ?> >D>@<;5=8N 
B5:AB>2>9 G0AB8 4>:C<5=B0.  

"A=>2=O5 ?>=SB8S: 
 

#>;=>5 =08<5=>20=85 8745;8O =0 B8BC;L=>< ;8AB5, 2 >A=>2=>9 =04?8A8 8 ?@8 
?5@2>< C?><8=0=88 2 B5:AB5 4>:C<5=B0 4>;6=> 1KBL >48=0:>2K< A =08<5=>20=85< 53> 
2 >A=>2=>< :>=AB@C:B>@A:>< 4>:C<5=B5. 

� ?>A;54CNI5< B5:AB5 ?>@O4>: A;>2 2 =08<5=>20=88 4>;65= 1KBL ?@O<>9, B.5. =0 
?5@2>< <5AB5 4>;6=> 1KBL >?@545;5=85 (8<O ?@8;030B5;L=>5), 0 70B5< - =0720=85 
8745;8O (8<O ACI5AB28B5;L=>5); ?@8 MB>< 4>?CA:05BAO C?>B@51;OBL A>:@0I5==>5 
=08<5=>20=85 8745;8O. 

!08<5=>20=8O, ?@82>48<K5 2 B5:AB5 4>:C<5=B0 8 =0 8;;NAB@0F8OE, 4>;6=K 1KBL 
>48=0:>2K<8. 

&5:AB 4>:C<5=B0 4>;65= 1KBL :@0B:8<, G5B:8< 8 =5 4>?CA:0BL @07;8G=KE 
B>;:>20=89. 

#@8 87;>65=88 >1O70B5;L=KE B@51>20=89 2 B5:AB5 4>;6=K ?@8<5=OBLAO A;>20 
"4>;65=", "A;54C5B", "=5>1E>48<>", "B@51C5BAO, GB>1K", "@07@5H05BAO B>;L:>", "=5 
4>?CA:05BAO", "70?@5I05BAO", "=5 A;54C5B". #@8 87;>65=88 4@C38E ?>;>65=89 A;54C5B 
?@8<5=OBL A;>20 - "<>3CB 1KBL", ":0: ?@028;>", "?@8 =5>1E>48<>AB8", "<>65B 1KBL", "2 
A;CG05" 8 B.4. 

#@8 MB>< 4>?CA:05BAO 8A?>;L7>20BL ?>25AB2>20B5;L=CN D>@<C 87;>65=8O B5:AB0 
4>:C<5=B0, =0?@8<5@ "?@8<5=ONB", "C:07K20NB" 8 B.?. 

� 4>:C<5=B0E 4>;6=K ?@8<5=OBLAO =0CG=>-B5E=8G5A:85 B5@<8=K, >1>7=0G5=8O 8 
>?@545;5=8O, CAB0=>2;5==K5 A>>B25BAB2CNI8<8 AB0=40@B0<8, 0 ?@8 8E >BACBAB288 - 
>1I5?@8=OBK5 2 =0CG=>-B5E=8G5A:>9 ;8B5@0BC@5. 

�A;8 2 4>:C<5=B5 ?@8=OB0 A?5F8D8G5A:0O B5@<8=>;>38O, B> 2 :>=F5 53> (?5@54 
A?8A:>< ;8B5@0BC@K) 4>;65= 1KBL ?5@5G5=L ?@8=OBKE B5@<8=>2 A A>>B25BAB2CNI8<8 
@07JOA=5=8O<8. #5@5G5=L 2:;NG0NB 2 A>45@60=85 4>:C<5=B0. 

� B5:AB5 4>:C<5=B0 =5 4>?CA:05BAO: 
-  ?@8<5=OBL >1>@>BK @073>2>@=>9 @5G8, B5E=8F87<K, ?@>D5AA8>=0;87<K; 
- ?@8<5=OBL 4;O >4=>3> 8 B>3> 65 ?>=OB8O @07;8G=K5 =0CG=>-B5E=8G5A:85 

B5@<8=K, 1;87:85 ?> A<KA;C (A8=>=8<K), 0 B0:65 8=>AB@0==K5 A;>20 8 B5@<8=K ?@8 
=0;8G88 @02=>7=0G=KE A;>2 8 B5@<8=>2 2 @CAA:>< O7K:5; 

-  ?@8<5=OBL ?@>872>;L=K5 A;>2>>1@07>20=8O; 
- ?@8<5=OBL A>:@0I5=8O A;>2, :@><5 CAB0=>2;5==KE ?@028;0<8 @CAA:>9 

>@D>3@0D88, A>>B25BAB2CNI8<8 3>AC40@AB25==K<8 AB0=40@B0<8, 0 B0:65 2 40==>< 
4>:C<5=B5; 

- A>:@0I0BL >1>7=0G5=8O 548=8F D878G5A:8E 25;8G8=, 5A;8 >=8 C?>B@51;ONBAO 157 
F8D@, 70 8A:;NG5=85< 548=8F D878G5A:8E 25;8G8= 2 3>;>2:0E 8 1>:>28:0E B01;8F, 8 2 
@0AH8D@>2:0E 1C:25==KE >1>7=0G5=89, 2E>4OI8E 2 D>@<C;K 8 @8AC=:8. 

� B5:AB5 4>:C<5=B0, 70 8A:;NG5=85< D>@<C;, B01;8F 8 @8AC=:>2, =5 4>?CA:05BAO: 
- ?@8<5=OBL <0B5<0B8G5A:89 7=0: <8=CA (-) ?5@54 >B@8F0B5;L=K<8 7=0G5=8O<8 

25;8G8= (A;54C5B ?8A0BL A;>2> "<8=CA"); 
- ?@8<5=OBL 7=0: "Ø" 4;O >1>7=0G5=8O 480<5B@0 (A;54C5B ?8A0BL A;>2> "480<5B@"). 

#@8 C:070=88 @07<5@0 8;8 ?@545;L=KE >B:;>=5=89 480<5B@0 =0 G5@B560E, ?><5I5==KE 
2 B5:AB5 4>:C<5=B0, ?5@54 @07<5@=K< G8A;>< A;54C5B ?8A0BL 7=0: "Ø"; 
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- ?@8<5=OBL 157 G8A;>2KE 7=0G5=89 <0B5<0B8G5A:85 7=0:8, =0?@8<5@ > (1>;LH5), 
<(<5=LH5), =(@02=>), g(1>;LH5 8;8 @02=>), f(<5=LH5 8;8 @02=>), ≠(=5 @02=>), 0 B0:65 
7=0:8 № (=><5@), % (?@>F5=B); 

- ?@8<5=OBL 8=45:AK AB0=40@B>2, B5E=8G5A:8E CA;>289 8 4@C38E 4>:C<5=B>2 157 
@538AB@0F8>==>3> =><5@0. 

�A;8 2 4>:C<5=B5 ?@82>4OBAO ?>OA=ONI85 =04?8A8, =0=>A8<K5 =5?>A@54AB25==> 
=0 873>B>2;O5<>5 8745;85 (=0?@8<5@ =0 ?;0=:8, B01;8G:8 : M;5<5=B0< C?@02;5=8O 8 
B.?.), 8E 2K45;ONB H@8DB>< (157 :02KG5:), =0?@8<5@ ���., OTK�., 8;8 :02KG:0<8 - 
5A;8 =04?8AL A>AB>8B 87 F8D@ 8 (8;8) 7=0:>2. 

!08<5=>20=8O :><0=4, @568<>2, A83=0;>2 8 B.?. 2 B5:AB5 A;54C5B 2K45;OBL 
:02KG:0<8, =0?@8<5@, "%83=0; +27 2:;NG5=>". 

#5@5G5=L 4>?CA:05<KE A>:@0I5=89 A;>2 CAB0=>2;5= 2 �"%& 2.316. 

�A;8 2 4>:C<5=B5 ?@8=OB0 >A>10O A8AB5<0 A>:@0I5=8O A;>2 8;8 =08<5=>20=89, B> 
2 =5< 4>;65= 1KBL ?@82545= ?5@5G5=L ?@8=OBKE A>:@0I5=89, :>B>@K9 ?><5I0NB 2 
:>=F5 4>:C<5=B0 ?5@54 ?5@5G=5< B5@<8=>2. 

'A;>2=K5 1C:25==K5 >1>7=0G5=8O, 87>1@065=8O 8;8 7=0:8 4>;6=K 
A>>B25BAB2>20BL ?@8=OBK< 2 459AB2CNI5< 70:>=>40B5;LAB25 8 3>AC40@AB25==KE 
AB0=40@B0E. � B5:AB5 4>:C<5=B0 ?5@54 >1>7=0G5=85< ?0@0<5B@0 40NB 53> ?>OA=5=85, 
=0?@8<5@ "�@5<5==>5 A>?@>B82;5=85 @07@K2C 2". 

#@8 =5>1E>48<>AB8 ?@8<5=5=8O CA;>2=KE >1>7=0G5=89, 87>1@065=89 8;8 7=0:>2, 
=5 CAB0=>2;5==KE 459AB2CNI8<8 AB0=40@B0<8, 8E A;54C5B ?>OA=OBL 2 B5:AB5 8;8 2 
?5@5G=5 >1>7=0G5=89. 

� 4>:C<5=B5 A;54C5B ?@8<5=OBL AB0=40@B87>20==K5 548=8FK D878G5A:8E 25;8G8=, 
8E =08<5=>20=8O 8 >1>7=0G5=8O 2 A>>B25BAB288 A �"%& 8.417. 

!0@O4C A 548=8F0<8 %�, ?@8 =5>1E>48<>AB8, 2 A:>1:0E C:07K20NB 548=8FK @0=55 
?@8<5=O2H8EAO A8AB5<, @07@5H5==KE : ?@8<5=5=8N. #@8<5=5=85 2 >4=>< 4>:C<5=B5 
@07=KE A8AB5< >1>7=0G5=8O D878G5A:8E 25;8G8= =5 4>?CA:05BAO. 

� B5:AB5 4>:C<5=B0 G8A;>2K5 7=0G5=8O 25;8G8= A >1>7=0G5=85< 548=8F 
D878G5A:8E 25;8G8= 8 548=8F AG5B0 A;54C5B ?8A0BL F8D@0<8, 0 G8A;0 157 >1>7=0G5=8O 
548=8F D878G5A:8E 25;8G8= 8 548=8F AG5B0 >B 548=8FK 4> 452OB8 - A;>20<8. 

#@8<5@K 

1 #@>25AB8 8A?KB0=8O ?OB8 B@C1, :0640O 4;8=>9 5 <. 
2 "B>1@0BL 15 B@C1 4;O 8A?KB0=89 =0 402;5=85. 
�48=8F0 D878G5A:>9 25;8G8=K >4=>3> 8 B>3> 65 ?0@0<5B@0 2 ?@545;0E >4=>3> 

4>:C<5=B0 4>;6=0 1KBL ?>AB>O==>9. �A;8 2 B5:AB5 ?@82>48BAO @O4 G8A;>2KE 7=0G5=89, 
2K@065==KE 2 >4=>9 8 B>9 65 548=8F5 D878G5A:>9 25;8G8=K, B> 55 C:07K20NB B>;L:> 
?>A;5 ?>A;54=53> G8A;>2>3> 7=0G5=8O, =0?@8<5@ 1,50; 1,75; 2,00 <. 

�A;8 2 B5:AB5 4>:C<5=B0 ?@82>4OB 480?07>= G8A;>2KE 7=0G5=89 D878G5A:>9 
25;8G8=K, 2K@065==KE 2 >4=>9 8 B>9 65 548=8F5 D878G5A:>9 25;8G8=K, B> 
>1>7=0G5=85 548=8FK D878G5A:>9 25;8G8=K C:07K205BAO ?>A;5 ?>A;54=53> G8A;>2>3> 
7=0G5=8O 480?07>=0. 

#@8<5@K: 
1. "B 1 4> 5 <<. 
2. "B 10 4> 100 :3. 
3. "B ?;NA 10 4> <8=CA 40°%. 
4. "B ?;NA 10 4> ?;NA 40°%. 
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!54>?CAB8<> >B45;OBL 548=8FC D878G5A:>9 25;8G8=K >B G8A;>2>3> 7=0G5=8O 
(?5@5=>A8BL 8E =0 @07=K5 AB@>:8 8;8 AB@0=8FK), :@><5 548=8F D878G5A:8E 25;8G8=, 
?><5I05<KE 2 B01;8F0E, 2K?>;=5==KE <0H8=>?8A=K< A?>A>1><. 

#@82>4O =081>;LH85 8;8 =08<5=LH85 7=0G5=8O 25;8G8=, A;54C5B ?@8<5=OBL 
A;>2>A>G5B0=85 "4>;6=> 1KBL =5 1>;55 (=5 <5=55)". 

#@82>4O 4>?CAB8<K5 7=0G5=8O >B:;>=5=89 >B C:070==KE =>@<, B@51>20=89, 
A;54C5B ?@8<5=OBL A;>2>A>G5B0=85 "=5 4>;6=> 1KBL 1>;55 (<5=55)". 

!0?@8<5@, <0AA>20O 4>;O C3;5:8A;>2>3> =0B@8O 2 B5E=8G5A:>9 :0;LF8=8@>20==>9 
A>45 4>;6=0 1KBL =5 <5=55 99,4 %. 

+8A;>2K5 7=0G5=8O 25;8G8= 2 B5:AB5 A;54C5B C:07K20BL A> AB5?5=LN B>G=>AB8, 
:>B>@0O =5>1E>48<0 4;O >15A?5G5=8O B@51C5<KE A2>9AB2 8745;8O, ?@8 MB>< 2 @O4C 
25;8G8= >ACI5AB2;O5BAO 2K@02=820=85 G8A;0 7=0:>2 ?>A;5 70?OB>9. 

":@C3;5=85 G8A;>2KE 7=0G5=89 25;8G8= 4> ?5@2>3>, 2B>@>3>, B@5BL53> 8 B.4. 
45AOB8G=>3> 7=0:0 4;O @07;8G=KE B8?>@07<5@>2, <0@>: 8 B.?. 8745;89 >4=>3> 
=08<5=>20=8O 4>;6=> 1KBL >48=0:>2K<. !0?@8<5@, 5A;8 3@040F8O B>;I8=K AB0;L=>9 
3>@OG5:0B0=>9 ;5=BK 0,25 <<, B> 25AL @O4 B>;I8= ;5=BK 4>;65= 1KBL C:070= A B0:8< 
65 :>;8G5AB2>< 45AOB8G=KE 7=0:>2, =0?@8<5@ 1,50; 1,75; 2,00. 

�@>1=K5 G8A;0 =5>1E>48<> ?@82>48BL 2 2845 45AOB8G=KE 4@>159, 70 8A:;NG5=85< 

@07<5@>2 2 4N9<0E, :>B>@K5 A;54C5B 70?8AK20BL 1/4"; 1/2" (=> =5 , ). 

#@8 =52>7<>6=>AB8 2K@078BL G8A;>2>5 7=0G5=85 2 2845 45AOB8G=>9 4@>18, 
4>?CA:05BAO 70?8AK20BL 2 2845 ?@>AB>9 4@>18 2 >4=C AB@>G:C G5@57 :>ACN G5@BC, 
=0?@8<5@, 5/32; (50�-4C)/(40�+20). 

� D>@<C;0E 2 :0G5AB25 A8<2>;>2 A;54C5B ?@8<5=OBL >1>7=0G5=8O, CAB0=>2;5==K5 
A>>B25BAB2CNI8<8 3>AC40@AB25==K<8 AB0=40@B0<8. #>OA=5=8O A8<2>;>2 8 G8A;>2KE 
:>MDD8F85=B>2, 2E>4OI8E 2 D>@<C;C, 5A;8 >=8 =5 ?>OA=5=K @0=55 2 B5:AB5, 4>;6=K 
1KBL ?@82545=K =5?>A@54AB25==> ?>4 D>@<C;>9. #>OA=5=8O :064>3> A8<2>;0 A;54C5B 
4020BL A =>2>9 AB@>:8 2 B>9 ?>A;54>20B5;L=>AB8, 2 :>B>@>9 A8<2>;K ?@82545=K 2 
D>@<C;5. #5@20O AB@>:0 ?>OA=5=8O 4>;6=0 =0G8=0BLAO A> A;>20 "345" 157 42>5B>G8O 
?>A;5 =53>. 

#@8<5@ - #;>B=>ABL :064>3> >1@07F0, Р:3/<3, 2KG8A;ONB ?> D>@<C;5 
  

 

,        (1) 

345  m - <0AA0 >1@07F0, :3; V-  >1J5< >1@07F0, <3. 

(>@<C;K, A;54CNI85 >4=0 70 4@C3>9 8 =5 @0745;5==K5 B5:AB><, @0745;ONB 
70?OB>9. 

#5@5=>A8BL D>@<C;K =0 A;54CNICN AB@>:C 4>?CA:05BAO B>;L:> =0 7=0:0E 
2K?>;=O5<KE >?5@0F89, ?@8G5< 7=0: 2 =0G0;5 A;54CNI59 AB@>:8 ?>2B>@ONB. #@8 
?5@5=>A5 D>@<C;K =0 7=0:5 C<=>65=8O ?@8<5=ONB 7=0: "". 

� 4>:C<5=B0E, 8740205<KE =5B8?>3@0DA:8< A?>A>1><, D>@<C;K <>3CB 1KBL 
2K?>;=5=K <0H8=>?8A=K<, <0H8==K< A?>A>10<8 8;8 G5@B56=K< H@8DB>< 2KA>B>9 
=5 <5=55 2,5 <<. #@8<5=5=85 <0H8=>?8A=KE 8 @C:>?8A=KE A8<2>;>2 2 >4=>9 D>@<C;5 
=5 4>?CA:05BAO. 

(>@<C;K, 70 8A:;NG5=85< D>@<C;, ?><5I05<KE 2 ?@8;>65=88, 4>;6=K 
=C<5@>20BLAO A:2>7=>9 =C<5@0F859 0@01A:8<8 F8D@0<8, :>B>@K5 70?8AK20NB =0 
C@>2=5 D>@<C;K A?@020 2 :@C3;KE A:>1:0E. "4=C D>@<C;C >1>7=0G0NB  -  (1). 

%AK;:8 2 B5:AB5 =0 ?>@O4:>2K5 =><5@0 D>@<C; 40NB 2 A:>1:0E, =0?@8<5@, ... 2 
D>@<C;5 (1). 
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(>@<C;K, ?><5I05<K5 2 ?@8;>65=8OE, 4>;6=K =C<5@>20BLAO >B45;L=>9 
=C<5@0F859 0@01A:8<8 F8D@0<8 2 ?@545;0E :064>3> ?@8;>65=8O A 4>102;5=85< ?5@54 
:064>9 F8D@>9 >1>7=0G5=8O ?@8;>65=8O, =0?@8<5@ D>@<C;0 (�.1). 

�>?CA:05BAO =C<5@0F8O D>@<C; 2 ?@545;0E @0745;0. � MB>< A;CG05 =><5@ D>@<C;K 
A>AB>8B 87 =><5@0 @0745;0 8 ?>@O4:>2>3> =><5@0 D>@<C;K, @0745;5==KE B>G:>9, 
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�>?CA:05BAO ?><5I0BL B01;8FC 24>;L 4;8==>9 AB>@>=K ;8AB0 4>:C<5=B0. 
�A;8 AB@>:8 8;8 3@0DK B01;8FK 2KE>4OB 70 D>@<0B AB@0=8FK, 55 45;OB =0 G0AB8, 

?><5I0O >4=C G0ABL ?>4 4@C3>9 8;8 @O4><, ?@8 MB>< 2 :064>9 G0AB8 B01;8FK 
?>2B>@ONB 55 3>;>2:C 8 1>:>28:. #@8 45;5=88 B01;8FK =0 G0AB8 4>?CA:05BAO 55 
3>;>2:C 8;8 1>:>28: 70<5=OBL A>>B25BAB25==> =><5@>< 3@0D 8 AB@>:. #@8 MB>< 
=C<5@CNB 0@01A:8<8 F8D@0<8 3@0DK 8 (8;8) AB@>:8 ?5@2>9 G0AB8 B01;8FK. 

%;>2> "&01;8F0" C:07K20NB >48= @07 A;520 =04 ?5@2>9 G0ABLN B01;8FK, =04 
4@C38<8 G0ABO<8 ?8HCB A;>20 "#@>4>;65=85 B01;8FK" A C:070=85< =><5@0 
(>1>7=0G5=8O) B01;8FK 2 A>>B25BAB288 A @8AC=:>< 2. 

&01;8F0... 
� <8;;8<5B@0E 

  

!><8=0;L=K9 �=CB@5==89 &>;I8=0 H091K 

480<5B@ 
@57L1K 

480<5B@ ;53:>9 =>@<0;L=>9 BO65;>9 

 1>;B0, 28=B0,  
H?8;L:8 

 H091K a b a b a b 

2,0 2,1 0,5 0,8 0,5 0,5 - - 

2,5 2,6 0,6 0,8 0,6 0,6 - - 

3,0 3,1 0,8 1,0 0,8 0,8 1,0 1,2 

  
#@>4>;65=85 B01;8FK 

� <8;;8<5B@0E 
  

!><8=0;L=K9 �=CB@5==89 &>;I8=0 H091K 
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480<5B@ @57L1K 480<5B@ ;53:>9 =>@<0;L=>9 BO65;>9 

1>;B0, 28=B0,  
H?8;L:8 

 H091K a b a b a b 

4,0 4,1 1,0 1,2 1,0 1,2 1,2 1,6 

... ... ... ... ... ... ... ... 

... ... ... ... ... ... ... ... 

42,0 42,5 - - 9,0 9,0 - - 

  
#@8<5G0=85 - �45AL (8 40;55 ?> B5:ABC) B01;8FK ?@82545=K CA;>2=> 4;O 8;;NAB@0F88 

A>>B25BAB2CNI8E B@51>20=89 =0AB>OI53> AB0=40@B0. 
  

$8AC=>: 2. #@8<5@ >D>@<;5=8O B01;8FK ",091K" 
�A;8 2 :>=F5 AB@0=8FK B01;8F0 ?@5@K205BAO 8 55 ?@>4>;65=85 1C45B =0 

A;54CNI59 AB@0=8F5, 2 ?5@2>9 G0AB8 B01;8FK =86=NN 3>@87>=B0;L=CN ;8=8N, 
>3@0=8G820NICN B01;8FC, =5 ?@>2>4OB. 

&01;8FK A =51>;LH8< :>;8G5AB2>< 3@0D 4>?CA:05BAO 45;8BL =0 G0AB8 8 ?><5I0BL 
>4=C G0ABL @O4>< A 4@C3>9 =0 >4=>9 AB@0=8F5, ?@8 MB>< ?>2B>@ONB 3>;>2:C B01;8FK 2 
A>>B25BAB288 A @8AC=:>< 3. $5:><5=4C5BAO @0745;OBL G0AB8 B01;8FK 42>9=>9 ;8=859 
8;8 ;8=859 B>;I8=>9 2s. 
&01;8F0 ... 

�80<5B@ AB5@6=O 
:@5?56=>9 
45B0;8, << 

 0AA0 1000 HB. 
AB0;L=KE H091, 

:3 

�80<5B@ AB5@6=O 
:@5?56=>9 
45B0;8, << 

 0AA0 1000 HB. 
AB0;L=KE H091, 

:3 
1,1 0,045 2,0 0,192 

1,2 0,043 2,5 0,350 

1,4 0,111 3,0 0,553 

  

$8AC=>: 3. #@8<5@ >D>@<;5=8O B01;8FK A =51>;LH8< :>;8G5AB2>< 3@0D. 
  

�@0DC "!><5@ ?> ?>@O4:C" 2 B01;8FC 2:;NG0BL =5 4>?CA:05BAO. !C<5@0F8O 3@0D 
B01;8FK 0@01A:8<8 F8D@0<8 4>?CA:05BAO 2 B5E A;CG0OE, :>340 2 B5:AB5 4>:C<5=B0 
8<5NBAO AAK;:8 =0 =8E, ?@8 45;5=88 B01;8FK =0 G0AB8, 0 B0:65 ?@8 ?5@5=>A5 G0AB8 
B01;8FK =0 A;54CNICN AB@0=8FC 2 A>>B25BAB288 A @8AC=:>< 4. 
&01;8F0 ... 

$07<5@K 2 <8;;8<5B@0E 
'A;>2=K9 
?@>E>4 Dy 

D L L1 L2  0AA0, 
:3, =5 
1>;55 

1 2 3 4 5 6 

50 160 130 525 600 160 

80 195 210     170 

  

$8AC=>: 4. #@8<5@ =C<5@0F88 3@0D B01;8FK 

#@8 =5>1E>48<>AB8 =C<5@0F88 ?>:070B5;59, ?0@0<5B@>2 8;8 4@C38E 40==KE 
?>@O4:>2K5 =><5@0 A;54C5B C:07K20BL 2 ?5@2>9 3@0D5 (1>:>28:5) B01;8FK 
=5?>A@54AB25==> ?5@54 8E =08<5=>20=85< 2 A>>B25BAB288 A @8AC=:>< 5. #5@54 
G8A;>2K<8 7=0G5=8O<8 25;8G8= 8 >1>7=0G5=85< B8?>2, <0@>: 8 B.?. ?>@O4:>2K5 =><5@0 
=5 ?@>AB02;ONB. 
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&01;8F0... 
  

!08<5=>20=85 ?>:070B5;O �=0G5=85 
  2 @568<5 1 2 @568<5 2 

1 &>: :>;;5:B>@0, � 5, =5 <5=55 7, =5 1>;55 
2. !0?@O65=85 =0 :>;;5:B>@5, 
� 

- - 

3.%>?@>B82;5=85 =03@C7:8 
:>;;5:B>@0, "< 

- - 

  

$8AC=>: 5. #@8<5@ C:070=8O ?>@O4:>2>3> =><5@0 ?>:070B5;O 
�A;8 2A5 ?>:070B5;8, ?@82545==K5 2 3@0D0E B01;8FK, 2K@065=K 2 >4=>9 8 B>9 65 

548=8F5 D878G5A:>9 25;8G8=K, B> 55 >1>7=0G5=85 =5>1E>48<> ?><5I0BL =04 B01;8F59 
A?@020, 0 ?@8 45;5=88 B01;8FK =0 G0AB8 - =04 :064>9 55 G0ABLN 2 A>>B25BAB288 A 
@8AC=:>< 2. 

�A;8 2 1>;LH8=AB25 3@0D B01;8FK ?@82545=K ?>:070B5;8, 2K@065==K5 2 >4=8E 8 
B5E 65 548=8F0E D878G5A:8E 25;8G8= (=0?@8<5@ 2 <8;;8<5B@0E, 2>;LB0E), => 8<5NBAO 
3@0DK A ?>:070B5;O<8, 2K@065==K<8 2 4@C38E 548=8F0E D878G5A:8E 25;8G8=, B> =04 
B01;8F59 A;54C5B ?8A0BL =08<5=>20=85 ?@5>1;040NI53> ?>:070B5;O 8 >1>7=0G5=85 53> 
D878G5A:>9 25;8G8=K, =0?@8<5@, "$07<5@K 2 <8;;8<5B@0E", "!0?@O65=85 2 2>;LB0E", 0 
2 ?>4703>;>2:0E >AB0;L=KE 3@0D ?@82>48BL =08<5=>20=85 ?>:070B5;59 8 (8;8) 
>1>7=0G5=8O 4@C38E 548=8F D878G5A:8E 25;8G8= 2 A>>B25BAB288 A @8AC=:>< 4. 

�;O A>:@0I5=8O B5:AB0 703>;>2:>2 8 ?>4703>;>2:>2 3@0D >B45;L=K5 ?>=OB8O 
70<5=ONB 1C:25==K<8 >1>7=0G5=8O<8, CAB0=>2;5==K<8 �"%& 2.321, 8;8 4@C38<8 
>1>7=0G5=8O<8, 5A;8 >=8 ?>OA=5=K 2 B5:AB5 8;8 ?@82545=K =0 8;;NAB@0F8OE, =0?@8<5@ 
D - 480<5B@, ! - 2KA>B0, L - 4;8=0. 

#>:070B5;8 A >4=8< 8 B5< 65 1C:25==K< >1>7=0G5=85< 3@C??8@CNB 
?>A;54>20B5;L=> 2 ?>@O4:5 2>7@0AB0=8O 8=45:A>2 2 A>>B25BAB288 A @8AC=:>< 4. 

"3@0=8G8B5;L=K5 A;>20 "1>;55", "=5 1>;55", "<5=55", "=5 <5=55" 8 4@. 4>;6=K 1KBL 
?><5I5=K 2 >4=>9 AB@>:5 8;8 3@0D5 B01;8FK A =08<5=>20=85< A>>B25BAB2CNI53> 
?>:070B5;O ?>A;5 >1>7=0G5=8O 53> 548=8FK D878G5A:>9 25;8G8=K, 5A;8 >=8 >B=>AOBAO 
:> 2A59 AB@>:5 8;8 3@0D5. #@8 MB>< ?>A;5 =08<5=>20=8O ?>:070B5;O ?5@54 
>3@0=8G8B5;L=K<8 A;>20<8 AB028BAO 70?OB0O 2 A>>B25BAB288 A @8AC=:0<8 4 8 5. 

"1>7=0G5=85 548=8FK D878G5A:>9 25;8G8=K, >1I59 4;O 2A5E 40==KE 2 AB@>:5, 
A;54C5B C:07K20BL ?>A;5 55 =08<5=>20=8O 2 A>>B25BAB288 A @8AC=:>< 5. �>?CA:05BAO 
?@8 =5>1E>48<>AB8 2K=>A8BL 2 >B45;L=CN AB@>:C (3@0DC) >1>7=0G5=85 548=8FK 
D878G5A:>9 25;8G8=K. 

�A;8 2 3@0D5 B01;8FK ?><5I5=K 7=0G5=8O >4=>9 8 B>9 65 D878G5A:>9 25;8G8=K, 
B> >1>7=0G5=85 548=8FK D878G5A:>9 25;8G8=K C:07K20NB 2 703>;>2:5 (?>4703>;>2:5) 
MB>9 3@0DK 2 A>>B25BAB288 A @8AC=:>< 6. +8A;>2K5 7=0G5=8O 25;8G8=, >48=0:>2K5 4;O 
=5A:>;L:8E AB@>:, 4>?CA:05BAO C:07K20BL >48= @07 2 A>>B25BAB288 A @8AC=:0<8 4 8 6. 
&01;8F0... 
  

&8? 87>;OB>@0 !><8=0;L=>5 
=0?@O65=85, � 

!><8=0;L=K9 B>:, � 

#!$-6/400   400 

#!$-6/800 6 800 

#!$-6/900   900 
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$8AC=>: 6. #@8<5@ >1>7=0G5=8O 548=8FK 87<5@5=8O D878G5A:>9 25;8G8=K 

�A;8 G8A;>2K5 7=0G5=8O 25;8G8= 2 3@0D0E B01;8FK 2K@065=K 2 @07=KE 548=8F0E 
D878G5A:>9 25;8G8=K, 8E >1>7=0G5=8O C:07K20NB 2 ?>4703>;>2:5 :064>9 3@0DK. 

"1>7=0G5=8O, ?@82545==K5 2 703>;>2:0E 3@0D B01;8FK, 4>;6=K 1KBL ?>OA=5=K 2 
B5:AB5 8;8 3@0D8G5A:>< <0B5@80;5 4>:C<5=B0. 

"1>7=0G5=8O 548=8F ?;>A:>3> C3;0 A;54C5B C:07K20BL =5 2 703>;>2:0E 3@0D, 0 2 
:064>9 AB@>:5 B01;8FK :0: ?@8 =0;8G88 3>@87>=B0;L=KE ;8=89, @0745;ONI8E AB@>:8 2 
A>>B25BAB288 A @8AC=:>< 7, B0: 8 ?@8 >BACBAB288 3>@87>=B0;L=KE ;8=89 2 A>>B25BAB288 
A @8AC=:>< 8. 
&01;8F0... 
  

 β 
3° 5'30'' 6°
 30' 

4°
 23'50'' 8° 26' 
5° 30'20''' 10° 30' 

  

$8AC=>: 7. #@8<5@ >1>7=0G5=8O C3;>2KE 25;8G8= 
&01;8F0... 
  

 β 
3° 5'30'' 6° 30' 
4° 23'50'' 8° 26' 
5° 30'20''' 10° 30' 

  

$8AC=>: 8. #@8<5@ >1>7=0G5=8O C3;>2KE 25;8G8= 

#@545;L=K5 >B:;>=5=8O, >B=>AOI85AO :> 2A5< G8A;>2K< 7=0G5=8O< 25;8G8=, 
?><5I5==K< 2 >4=>9 3@0D5, C:07K20NB 2 3>;>2:5 B01;8FK ?>4 =08<5=>20=85< 8;8 
>1>7=0G5=85< ?>:070B5;O 2 A>>B25BAB288 A @8AC=:>< 9. 
&01;8F0... 
  

�80<5B@ 
@57L1K d 

S± 0,2 H± 0,3 h± 0,2 
 ± 0,2 'A;>2=K9 
480<5B@ 
H?;8=B0 

4 7,0 5
 0 5,2 1
 2 1,0 

5 8,0 6,0 4,0 1,4 1,2 

6 10,0 7,5 5,0 2,0 1,6 

  

$8AC=>: 9. #@8<5@ C:070=8O ?@545;L=KE >B:;>=5=89 

#@545;L=K5 >B:;>=5=8O, >B=>AOI85AO : =5A:>;L:8< G8A;>2K< 7=0G5=8O< 25;8G8= 
8;8 : >?@545;5==><C G8A;>2><C 7=0G5=8N 25;8G8=K, C:07K20NB 2 >B45;L=>9 3@0D5 2 
A>>B25BAB288 A @8AC=:>< 10. 

&5:AB, ?>2B>@ONI89AO 2 AB@>:0E >4=>9 8 B>9 65 3@0DK 8 A>AB>OI89 87 >48=>G=KE 
A;>2, G5@54CNI8EAO A F8D@0<8, 70<5=ONB :02KG:0<8 2 A>>B25BAB288 A @8AC=:>< 11. 
�A;8 ?>2B>@ONI89AO B5:AB A>AB>8B 87 42CE 8 1>;55 A;>2, ?@8 ?5@2>< ?>2B>@5=88 53> 
70<5=ONB A;>20<8 "&> 65", 0 40;55 - :02KG:0<8 2 A>>B25BAB288 A @8AC=:>< 12. �A;8 
?@54K4CI0O D@070 O2;O5BAO G0ABLN ?>A;54CNI59, B> 4>?CA:05BAO 70<5=8BL 55 A;>20<8 
"&> 65" 8 4>1028BL 4>?>;=8B5;L=K5 A2545=8O. 

#@8 =0;8G88 3>@87>=B0;L=KE ;8=89 B5:AB =5>1E>48<> ?>2B>@OBL. 
&01;8F0... 
 � <8;;8<5B@0E 
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$8AC=>: 10. #@8<5@ C:070=8O ?@545;L=KE >B:;>=5=89 

 
$8AC=>: 11. #@8<5@ C:070=8O ?@545;L=KE >B:;>=5=89 

 
$8AC=>: 12.  #@8<5@ 70?>;=5=8O B01;8FK 

�0<5=OBL :02KG:0<8 ?>2B>@ONI85AO 2 B01;8F5 F8D@K, <0B5<0B8G5A:85 7=0:8, 
7=0:8 ?@>F5=B0 8 =><5@0, >1>7=0G5=85 <0@>: <0B5@80;>2 8 B8?>@07<5@>2 8745;89, 
>1>7=0G5=8O =>@<0B82=KE 4>:C<5=B>2 =5 4>?CA:05BAO. 

#@8 >BACBAB288 >B45;L=KE 40==KE 2 B01;8F5 A;54C5B AB028BL ?@>G5@: (B8@5) 2 
A>>B25BAB288 A @8AC=:>< 11. 

#@8 C:070=88 2 B01;8F0E ?>A;54>20B5;L=KE 8=B5@20;>2 G8A5;, >E20BK20NI8E 2A5 
G8A;0 @O40, 8E A;54C5B 70?8AK20BL: ""B ... 4> ... 2:;NG.", "%2. ... 4> ... 2:;NG." 2 
A>>B25BAB288 A @8AC=:>< 11. 

� 8=B5@20;5, >E20BK20NI5< G8A;0 @O40, <564C :@09=8<8 G8A;0<8 @O40 2 B01;8F5 
4>?CA:05BAO AB028BL B8@5 2 A>>B25BAB288 A @8AC=:>< 13. 

 
$8AC=>: 13. #@8<5@ C:070=8O 8=B5@20;0 G8A5; 

�=B5@20;K G8A5; 2 B5:AB5 70?8AK20NB A> A;>20<8 ">B" 8 "4>" (8<5O 2 284C ""B ... 
4> ... 2:;NG8B5;L=>"), 5A;8 ?>A;5 G8A5; C:070=0 548=8F0 D878G5A:>9 25;8G8=K 8;8 
G8A;0, ?@54AB02;ONB 157@07<5@=K5 :>MDD8F85=BK, 8;8 G5@57 45D8A, 5A;8 G8A;0 
?@54AB02;ONB ?>@O4:>2K5 =><5@0. 

#@8<5@K 

1 ... B>;I8=0 A;>O 4>;6=0 1KBL >B 0,5 4> 20 <<. 
2 7 - 12, @8AC=>: 1 - 14 
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� B01;8F0E ?@8 =5>1E>48<>AB8 ?@8<5=ONB ABC?5=G0BK5 ?>;C68@=K5 ;8=88 4;O 
2K45;5=8O 480?07>=0, >B=5A5==>3> : >?@545;5==><C 7=0G5=8N, >1J548=5=8O ?>78F89 2 
3@C??K 8 C:070=8O ?@54?>GB8B5;L=KE G8A;>2KE 7=0G5=89 ?>:070B5;59, :>B>@K5 >1KG=> 
@0A?>;>65=K 2=CB@8 ABC?5=G0B>9 ;8=88, 8;8 4;O C:070=8O, : :0:8< 7=0G5=8O< 3@0D 8 
AB@>: >B=>AOBAO >?@545;5==K5 >B:;>=5=8O, 2 A>>B25BAB288 A @8AC=:>< 14. #@8 MB>< 2 
B5:AB5 4>;6=> 1KBL ?@82545=> ?>OA=5=85 MB8E ;8=89. 

 
$8AC=>: 14. #@8<5@ 2K45;5=8O 480?07>=0 

+8A;>2>5 7=0G5=85 ?>:070B5;O ?@>AB02;ONB =0 C@>2=5 ?>A;54=59 AB@>:8 
=08<5=>20=8O ?>:070B5;O 2 A>>B25BAB288 A @8AC=:>< 15. 

 
$8AC=>: 15. #@8<5@ C:070=8O G8A;>2>3> 7=0G5=8O ?>:070B5;O 

�=0G5=85 ?>:070B5;O, ?@82545==>5 2 2845 B5:AB0, 70?8AK20NB =0 C@>2=5 ?5@2>9 
AB@>:8 =08<5=>20=8O ?>:070B5;O 2 A>>B25BAB288 A @8AC=:>< 16. 

 
$8AC=>: 16. #@8<5@ C:070=8O ?>:070B5;O 2 2845 B5:AB0 

*8D@K 2 3@0D0E B01;8F 4>;6=K ?@>AB02;OBLAO B0:, GB>1K @07@O4K G8A5; 2> 2A59 
3@0D5 1K;8 @0A?>;>65=K >48= ?>4 4@C38<, 5A;8 >=8 >B=>AOBAO : >4=><C ?>:070B5;N. � 
>4=>9 3@0D5 4>;6=> 1KBL A>1;N45=>, :0: ?@028;>, >48=0:>2>5 :>;8G5AB2> 45AOB8G=KE 
7=0:>2 4;O 2A5E 7=0G5=89 25;8G8=. 

#@8 =5>1E>48<>AB8 C:070=8O 2 B01;8F5 ?@54?>GB8B5;L=>AB8 ?@8<5=5=8O 
>?@545;5==KE G8A;>2KE 7=0G5=89 25;8G8= 8;8 B8?>2 (<0@>: 8 B.?.) 8745;89 
4>?CA:05BAO ?@8<5=OBL CA;>2=K5 >B<5B:8 A ?>OA=5=85< 8E 2 B5:AB5 4>:C<5=B0. 

�;O 2K45;5=8O ?@54?>GB8B5;L=>9 =><5=:;0BC@K 8;8 >3@0=8G5=8O ?@8<5=O5<KE 
G8A;>2KE 25;8G8= 8;8 B8?>2 (<0@>: 8 B.?.) 8745;89 4>?CA:05BAO 70:;NG0BL 2 A:>1:8 B5 
7=0G5=8O, :>B>@K5 =5 @5:><5=4CNBAO : ?@8<5=5=8N 8;8 8<5NB >3@0=8G8B5;L=>5 
?@8<5=5=85, C:07K20O 2 ?@8<5G0=88 7=0G5=85 A:>1>: 2 A>>B25BAB288 A @8AC=:>< 17. 
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$8AC=>: 17. #@8<5@ 2K45;5=8O ?@54?>GB8B5;L=>9 =><5=:;0BC@K 

�;O 8745;89 <0AA>9 4> 100 3 4>?CA:05BAO ?@82>48BL <0AAC >?@545;5==>3> 
:>;8G5AB20 8745;89, 0 4;O 8745;89, 873>B>2;5==KE 87 @07=KE <0B5@80;>2, <>65B 1KBL 
C:070=0 <0AA0 4;O >A=>2=KE <0B5@80;>2 2 A>>B25BAB288 A @8AC=:0<8 18 - 20. 

 
$8AC=>: 18. #@8<5@ C:070=8O <0AAK >?@545;5==>3> :>;8G5AB20 8745;8O 

 
$8AC=>: 19.#@8<5@ C:070=8O <0AAK >?@545;5==>3> :>;8G5AB20 8745;8O 

 
$8AC=>: 20. #@8<5@ C:070=8O <0AAK 8745;89, 873>B>2;5==KE 87 @07=KE <0B5@80;>2 

�<5AB> C:070=8O 2 B01;8F5 <0AAK 8745;89, 873>B>2;5==KE 87 @07=KE <0B5@80;>2, 
4>?CA:05BAO 4020BL 2 ?@8<5G0=88 : B01;8F5 AAK;:C =0 ?>?@02>G=K5 :>MDD8F85=BK. 

#@8<5@ - �;O >?@545;5=8O <0AAK 28=B>2, 873>B>2;O5<KE 87 4@C38E <0B5@80;>2, 
7=0G5=8O <0AAK, C:070==K5 2 B01;8F5, 4>;6=K 1KBL C<=>65=K =0 :>MDD8F85=B: 
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