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1. #9D969EF< 84AAB9 K<E?B <; 89ESF<KAB= E<EF9@O EK<E?9A<S 6 86B<KAGR, 
6BEP@9D<KAGR < L9EFA48J4F9D<KAGR E<EF9@O EK<E?9A<S. 

2. #9D969EF< 84AAB9 K<E?B 6 89ESF<KAGR E<EF9@G EK<E?9A<S. 
3. %?B:<FP K<E?4. 
4. �OCB?A<FP 6OK<F4A<9. 
5. �OCB?A<FP G@AB:9A<9. 
6. �OCB?A<FP 89?9A<9. 

�0@80=B 1 
1. 4) 666(10); 5) 305(10); 6) 153,25(10); 7) 162,25(10); 8) 248,46(10) 
2. 4) 1100111011(2); 5) 10000000111(2); 6) 10110101,1(2); 7) 100000110,10101(2); 

8) 671,24(8); 9) 41A,6(16). 
3. 4) 10000011(2)+1000011(2); 5) 1010010000(2)+1101111011(2); 6) 

110010,101(2)+1011010011,01(2); 7) 356,5(8)+1757,04(8); 8) 293,8(16)+3CC,98(16). 
4. 4) 100111001(2)-110110(2); 5) 1111001110(2)-111011010(2); 6) 1101111011,01(2)-

101000010,0111(2); 7) 2025,2(8)-131,2(8); 8) 2D8,4(16)-A3,B(16). 
5. 4) 1100110(2)* 1011010(2); 5) 2001,6(8)*125,2(8); 6) 2C,4(16)*12,98(16). 
6. 4) 110011000(2) : 10001(2); 5) 2410(8) : 27(8); 6) D4A(16) : 1B(16);  

�0@80=B 2 
1. 4) 164(10); 5) 255(10); 6) 712,25(10); 7) 670,25(10); 8) 11,89(10) 
2. 4) 1001110011(2); 5) 1001000(2); 6) 1111100111,01(2); 7) 1010001100,101101(2); 

8) 413,41(8); 9) 118,8C(16). 
3. 4) 1100001100(2)+1100011001(2); 5) 110010001(2)+1001101(2); 6) 

111111111,001(2)+1111111110,0101(2); 7) 1443,1(8)+242,44(8); 8) 2B4,C(16)+EA,4(16). 
4. 4) 1001101100(2)-1000010111(2); 5) 1010001000(2)-1000110001(2); 6) 1101100110,01(2)-

111000010,1011(2); 7) 1567,3(8)-1125,5(8); 8) 416,3(16)-255,3(16). 
5. 4) 100001(2)* 1001010(2); 5) 1723,2(8)* 15,2(8); 6) 54,3(16)* 9,6(16). 
6. 4) 10010100100(2) : 1100(2); 5) 2760(8) : 23(8); 6) 4AC(16) : 17(16);  

�0@80=B 3 
1. 4) 273(10); 5) 661(10); 6) 156,25(10); 7) 797,5(10); 8) 53,74(10) 
2. 4) 1100000000(2); 5) 1101011111(2); 6) 1011001101,00011(2); 7) 1011110100,011(2); 

8) 1017,2(8); 9) 111,B(16). 
3. 4) 1110001000(2)+110100100(2); 5) 1001001101(2)+1111000(2); 6) 

111100010,0101(2)+1111111,01(2); 7) 573,04(8)+1577,2(8); 8) 108,8(16)+21B,9(16). 
4. 4) 1010111001(2)-1010001011(2); 5) 1110101011(2)-100111000(2); 6) 1110111000,011(2)-

111001101,001(2); 7) 1300,3(8)-464,2(8); 8) 37C,4(16)-1D0,2(16). 
5. 4) 1011010(2)* 1000010(2); 5) 632,2(8)* 141,34(8); 6) 2A,7(16)* 18,8(16). 
6. 4) 111010110(2) : 1010(2); 5) 4120(8) : 23(8); 6) 4F8(16) : 18(16);  

�0@80=B 4 
1. 4) 105(10); 5) 358(10); 6) 377,5(10); 7) 247,25(10); 8) 87,27(10) 



 

2. 4) 1100001001(2); 5) 1100100101(2); 6) 1111110110,01(2); 7) 11001100,011(2); 
8) 112,04(8); 9) 334,A(16). 

3. 4) 101000011(2)+110101010(2); 5) 111010010(2)+1011011110(2); 6) 
10011011,011(2)+1111100001,0011(2); 7) 1364,44(8)+1040,2(8); 8) 158,A(16)+34,C(16). 

4. 4) 1111111000(2)-100010011(2); 5) 1111101110(2)-11100110(2); 6) 1001100100,01(2)-
10101001,1(2); 7) 1405,3(8)-346,5(8); 8) 3DD,4(16)-303,A(16). 

5. 4) 1011100(2)* 1100100(2); 5) 347,2(8)* 125,64(8); 6) 10,A8(16)* 35,4(16). 
6. 4) 1000101000(2) : 1100(2); 5) 5101(8) : 31(8); 6) D7A(16) : 1E(16);  

�0@80=B 5 
1. 4) 500(10); 5) 675(10); 6) 810,25(10); 7) 1017,25(10); 8) 123,72(10) 
2. 4) 1101010001(2); 5) 100011100(2); 6) 1101110001,011011(2); 7) 110011000,111001(2); 

8) 1347,17(8); 9) 155,6C(16). 
3. 4) 1000101101(2)+1100000010(2); 5) 1111011010(2)+111001100(2); 6) 

1001000011,1(2)+10001101,101(2); 7) 415,24(8)+1345,04(8); 8) 113,B(16)+65,8(16). 
4. 4) 1101111100(2)-100100010(2); 5) 1011010110(2)-1011001110(2); 6) 

1111011110,1101(2)-1001110111,1(2); 7) 1333,2(8)-643,2(8); 8) 176,7(16)-E5,4(16). 
5. 4) 1101100(2)* 1010011(2); 5) 516,54(8)* 44,64(8); 6) 61,8(16)* 48,9(16). 
6. 4) 11000100000(2) : 10000(2); 5) 3074(8) : 25(8); 6) 6D5(16) : 21(16);  

�0@80=B 6 
1. 4) 218(10); 5) 808(10); 6) 176,25(10); 7) 284,25(10); 8) 253,04(10) 
2. 4) 111000100(2); 5) 1011001101(2); 6) 10110011,01(2); 7) 1010111111,011(2); 

8) 1665,3(8); 9) FA,7(16). 
3. 4) 11100000(2)+1100000000(2); 5) 110101101(2)+111111110(2); 6) 

10011011,011(2)+1110110100,01(2); 7) 1041,2(8)+1141,1(8); 8) 3C6,8(16)+B7,5(16). 
4. 4) 10110010(2)-1010001(2); 5) 1101000000(2)-10000000(2); 6) 1100101111,1101(2)-

100111000,1(2); 7) 1621,44(8)-1064,5(8); 8) 1AC,B(16)-BD,7(16). 
5. 4) 1000000(2)*110110(2); 5) 714,34(8)* 133,4(8); 6) 16,B(16)* 2B,6(16). 
6. 4) 10001110011(2) : 10001(2); 5) 5456(8) : 33(8); 6) 6FA(16) : 13(16);  

�0@80=B 7 
1. 4) 306(10); 5) 467(10); 6) 218,5(10); 7) 667,25(10); 8) 318,87(10) 
2. 4) 1111000111(2); 5) 11010101(2); 6) 1001111010,010001(2); 7) 1000001111,01(2); 

8) 465,3(8); 9) 252,38(16). 
3. 4) 1000001101(2)+1100101000(2); 5) 1010011110(2)+10001000(2); 6) 

1100111,00101(2)+101010110,011(2); 7) 520,4(8)+635,4(8); 8) 2DB,6(16)+15E,6(16). 
4. 4) 1101000101(2)-111111000(2); 5) 11110101(2)-110100(2); 6) 1011101011,001(2)-

1011001000,01001(2); 7) 1034,4(8)-457,44(8); 8) 239,A(16)-9C,4(16). 
5. 4) 1101101(2)* 101010(2); 5) 310,2(8)* 40,5(8); 6) 18,4(16)* 35,4(16). 
6. 4) 10101001110(2) : 1110(2); 5) 5360(8) : 31(8); 6) B80(16) : 20(16);  

�0@80=B 8 
1. 4) 167(10); 5) 113(10); 6) 607,5(10); 7) 828,25(10); 8) 314,71(10) 
2. 4) 110010001(2); 5) 100100000(2); 6) 1110011100,111(2); 7) 1010111010,1110111(2); 

8) 704,6(8); 9) 367,38(16). 
3. 4) 10101100(2)+111110010(2); 5) 1000000010(2)+110100101(2); 6) 

1110111010,10011(2)+1011010011,001(2); 7) 355,2(8)+562,04(8); 8) 1E5,18(16)+3BA,78(16). 
4. 4) 1010110010(2)-1000000000(2); 5) 1111100110(2)-10101111(2); 6) 1101001010,101(2)-

1100111000,011(2); 7) 1134,54(8)-231,2(8); 8) 2DE,6(16)-12A,4(16). 
5. 4) 10101(2)* 11010(2); 5) 575,2(8)* 102,2(8); 6) 55,4(16)*6,5(16). 
6. 4) 1110111000(2) : 1110(2); 5) 6457(8) : 33(8); 6) AF0(16) : 1C(16);  

�0@80=B 9 
1. 4) 342(10); 5) 374(10); 6) 164,25(10); 7) 520,375(10); 8) 97,14(10). 
2. 4) 1000110110(2); 5) 111100001(2); 6) 1110010100,1011001(2); 7) 1000000110,00101(2); 

8) 666,16(8); 9) 1C7,68(16). 



 

3. 4) 1101010000(2)+1011101001(2); 5) 100000101(2)+1100001010(2); 6) 
1100100001,01001(2)+1110111111,011(2); 7) 242,2(8)+1153,5(8); 8) 84,8(16)+27E,8(16). 

4. 4) 1111110(2)-1111011(2); 5) 1111100000(2)-111110011(2); 6) 1111011111,1001(2)-
1010111100,01(2); 7) 1241,34(8)-1124,3(8); 8) 15F,A(16)-159,4(16). 

5. 4) 1001010(2)* 1101111(2); 5) 1616,3(8)* 61,3(8); 6) 3A,38(16)* 64,4(16). 
6. 4) 10100100000(2) : 10000(2); 5) 2756(8) : 26(8); 6) D63(16) : 17(16);  

�0@80=B 10 
1. 4) 524(10); 5) 222(10); 6) 579,5(10); 7) 847,625(10); 8) 53,35(10). 
2. 4) 101111111(2); 5) 1111100110(2); 6) 10011000,1101011(2); 7) 1110001101,1001(2); 

8) 140,22(8); 9) 1DE,54(16). 
3. 4) 1101010000(2)+11100100(2); 5) 100110111(2)+101001000(2); 6) 

1111100100,11(2)+1111101000,01(2); 7) 1476,3(8)+1011,1(8); 8) 3E0,A(16)+135,8(16). 
4. 4) 1010010100(2)-11101110(2); 5) 10000001110(2)-10011100(2); 6) 1110100111,01(2)-

110000001,1(2); 7) 1542,5(8)-353,24(8); 8) 3EB,8(16)-3BA,8(16). 
5. 4) 111000(2)*100111(2); 5) 157,4(8)* 101,1(8); 6) 19,7(16)* 58,78(16). 
6. 4) 1111100000(2) : 10000(2); 5) 1760(8) : 22(8); 6) A17(16) : 15(16);  

�0@80=B 11 
1. 4) 113(10); 5) 875(10); 6) 535,1875(10); 7) 649,25(10); 8) 6,52(10). 
2. 4) 11101000(2); 5) 1010001111(2); 6) 1101101000,01(2); 7) 1000000101,01011(2); 

8) 1600,14(8); 9) 1E9,4(16). 
3. 4) 1000111110(2)+1011000101(2); 5) 1001000(2)+1101101001(2); 6) 

110110010,011(2)+1000011111,0001(2); 7) 620,2(8)+1453,3(8); 8) 348,1(16)+234,4(16). 
4. 4) 1100001010(2)-10000011(2); 5) 1101000001(2)-10000010(2); 6) 110010110,011(2)-

10010101,1101(2); 7) 1520,5(8)-400,2(8); 8) 368,4(16)-239,6(16). 
5. 4) 1100110(2)* 110010(2); 5) 177,4(8)*23,4(8); 6) 10,6(16)* 26,8(16). 
6. 4) 1110010000(2) : 10000(2); 5) 4343(8) : 31(8); 6) A3B(16) : 1B(16);  

�0@80=B 12 
1. 4) 294(10); 5) 723(10); 6) 950,25(10); 7) 976,625(10); 8) 282,73(10). 
2. 4) 10000011001(2); 5) 10101100(2); 6) 1101100,01(2); 7) 1110001100,1(2); 8) 1053,2(8); 9) 

200,6(16). 
3. 4) 1000111110(2)+10111111(2); 5) 1111001(2)+110100110(2); 6) 

1001110101,00011(2)+1001001000,01(2); 7) 104,4(8)+1310,62(8); 8) 2BD,3(16)+EB,C(16). 
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+CD<>?48A4S CDB7D4@@4, CD98A4;A4K9AA4S 8?S B5D45BF>< EFDG>FGD<DB64AAOI 6 6<89 
F45?<JO 84AAOI  
CD<>?48A4S CDB7D4@@4 8?S B5D45BF>< >B8B6OI F45?<J  
GEFDB=EF6B #�, GCD46?SRM99 97B D9EGDE4@< 6 CDBJ9EE9 B5D45BF>< 84AAOI 6 F45?<KAB= 
HBD@9  
E<EF9@A4S CDB7D4@@4, GCD46?SRM4S D9EGDE4@< #� CD< B5D45BF>9 F45?<J  
�K@065=85 5(A2+C3):3(2B2-3D3) 2 M;5:B@>==>9 B01;8F5 8<55B 284: 
5(A2+C3)/3(2B2-3D3)  
5*(A2+C3)/3*(2*B2-3*D3)  
+3. 5*(A2+C3)/(3*(2*B2-3*D3))  
5(A2+C3)/(3(2B2-3D3)) 
+5<C 1C45B @02=> 7=0G5=85 OG59:8 %1, 5A;8 2 =55 225AB8 D>@<C;C =�1+B1: 
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48D9E 54=F4 BC9D4F<6AB= C4@SF<, BF6989AAB7B CB8 SK9=>G 
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+B5B;A4K4RFES 5G>64@< ?4F<AE>B7B 4?H46<F4  
AG@9DGRFES  
B5B;A4K4RFES 5G>64@< DGEE>B7B 4?H46<F4  
<@9AGRFES CB?P;B64F9?S@< CDB<;6B?PAO@ B5D4;B@  
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>BFBDOI D4ECB?4749FES SK9=>4  
48D9EB@ @4L<AAB7B E?B64 BC9D4F<6AB= C4@SF<, BF6989AAB7B CB8 SK9=>G  
EC9J<4?PAO@ >B8B6O@ E?B6B@  
<@9A9@, CDB<;6B?PAB ;484649@O@ CB?P;B64F9?9@  
�K15@8B5 25@=CN 70?8AL D>@<C;K 4;O M;5:B@>==>9 B01;8FK: 
C3+4*D4    
C3=C1+2*C2  
A5B5+23  
+=A2*A3-A4  
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AB028BAO 7=0:& 

+$   
=   
%   
& 
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�0@80=B 1 
1. #BEFDB<FP 7D4H<> HGA>J<< y(x)= 2x

3
-10 6 <AF9D64?9 BF [-7.5;7.5] E L47B@ 0.5. 

2. !4C<L<F9 ?B7<K9E>GR HBD@G?G, BJ9A<64RMGR >B?<K9EF6B 54??B6, CB?GK9AAOI ;4 
CBE9M9A<9 CD4>F<K9E><I ;4ASF<=: �E?< A9F CDBCGE>B6 - 5 54??B6; �E?< > 1, AB < 3 
CDBCGE>B6 - 3 54??4; �E?< >3 CDBCGE>B6 - 0 54??B6.  
3. #BEFDB<FP F45?<JG: 
 
 
 
 
 

#BEK<F4=F9 ED98ARR F9@C9D4FGD, <ECB?P;GS 6EFDB9AAGR HGA>J<R. �?S ED98A9= 
F9@C9D4FGDO GEF4AB6<F9 HBD@4F K<E?4, CD< >BFBDB@ BFB5D4:49FES B8<A ;A4> CBE?9 
;4CSFB=. 'EF4AB6<F9 HBD@4F 84FO, CD< >BFBDB@ @9ESJ BFB5D4:49FES E?B6B@. �ODB6AS=F9 
84AAO9 F45?<JO CB J9AFDG. "5698<F9 F45?<JG 86B=AB= E<A9= D4@>B=. #BEFDB=F9 7D4H<> 
F9@C9D4FGD CB 7BDB84@ ;4 FD< 8AS (B5S;4F9?PAB A4?<K<9 ?979A8O, ;47B?B6>4 < CB8C<E9= 
BE9=). 
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F9@C9D4FGD4 

�BEFDB@4 24 18 10  

�G= 21 16 10  



 

 

�0@80=B 2 
1. #BEFDB<FP 7D4H<> HGA>J<< y=ax

2
 +bx+c A4 <AF9D64?9 [-5;5] E L47B@ 0.2. 

2. !4C<L<F9 HBD@G?G 8?S EBEF46?9A<S F45?<JO G@AB:9A<S 
1 2 3 4 5 6 7 8 9 
2 
3 < F.8. 
3. #BEFDB<FP F45?<JG: 

   �B?<K9EF6B "CFB64S J9A4 $B;A<KA4S J9A4 �BIB8 
 O?B 234 6 8,3  

#BDBLB> 300 41 45  

#BEK<F4=F9 8BIB8 (A4C<E4FP HBD@G?G). 'EF4AB6<F9 8?S SK99>, BFB5D4:4RM<I BCFB6GR 
J9AG, DB;A<KAGR J9AG < 8BIB8 HBD@4F, CD< >BFBDB@ > K<E?4@ 5G89F 8B546?SFPES D. #B 
8BIB84@ CBEFDB=F9 >DG7B6GR 8<47D4@@G (B5S;4F9?PAB A4?<K<9 ?979A8O, ;47B?B6>4 < 
CB8C<E9= 84AAOI). 

�0@80=B 3 
1. #BEFDB<FP 7D4H<> HGA>J<< y(x)= tan(x

2 
+11) 6 <AF9D64?9 [-6;6] E L47B@ 0.6. 

2. !4C<L<F9 ?B7<K9E>GR HBD@G?G, BJ9A<64RMGR 6D9@S EGFB> CD< GE?B6<<: 
8B 4 - ABKP, E 4 8B 11 - GFDB, E 11 8B 17 - 89AP, E 17 8B 24 - 69K9D 
3. #BEFDB<FP F45?<JG.  
>64DF4? @4DF <RAP E9AFS5DP 89>45DP <FB7B 
C?4A, F.DG5. 1000 1000 1100 1100  

H4>F, F.DG5. 980 1150 1200 1060  

�OK<E?<FP <FB7B. #BEFDB<FP 864 F<C4 8<47D4@@ 8?S F45?<JO: 4) EBBFABL9A<9 C?4A4 < 
H4>F4; 5) EBBFABL9A<9 @9ESJ96 > H4>FG (B5S;4F9?PAB A4?<K<9 ?979A8O, ;47B?B6>4 < 
CB8C<E9= BE9=). 

�0@80=B 4 
1. #BEFDB<FP 7D4H<> HGA>J<< y(x)= ln(x/2) 6 <AF9D64?9 [1;10] E L47B@ 0.5. 
2. !4C<L<F9 ?B7<K9E>GR HBD@G?G 8?S BCD989?9A<S >4F97BD<< ECBDFE@9AB6 CD< GE?B6<<: 
8B 50 >7 - ?97><= 69E (?.6.), BF 50 8B 80 >7 - ED98A<= 69E (E.6.), 5B?99 80 >7 - FS:9?O= 69E 
(F.6.). 
3. �4CB?A<F9 F45?<JG.  

 �B?<K9EF6B *9A4 ;4 LFG>G $4EIB8O % 

&9FD48P 25 4   

$GK>4 6 5   

�FB7B     

 #BEK<F4=F9 D4EIB8O (<ECB?P;GS HBD@G?G). #BEK<F4=F9 8B?R D4EIB8B6 >4:8B7B FB64D4 6 
CDBJ9AF4I. 'EF4AB6<F9 8?S EBBF69FEF6GRM<I SK99> %-= HBD@4F. #BEFDB=F9 CB CDBJ9AF4@ 
>DG7B6GR 8<47D4@@G, A4 >BFBDB= 5G89F G>4;O64FPES 8B?S >4:8B7B FB64D4 (B5S;4F9?PAB 
A4?<K<9 ?979A8O < ;47B?B6>4). "FHBD@4F<DG=F9 8<47D4@@G. 

�0@80=B 5 
1. #BEFDB<FP 7D4H<> HGA>J<< y=sin x 6 <AF9D64?9 [36; 6] E L47B@ 0.5. 
2. !4C<L<F9 ?B7<K9E>GR HBD@G?G 8?S BCD989?9A<S 6OC?4F ;4 EF4: CD< GE?B6<<: 8B 3 ?9F 
D45BFO 3 0 CDBJ9AFB6, BF 3 8B 5 ?9F 3 5 CDBJ9AFB6, BF 5 8B 10 ?9F 3 10 CDBJ9AFB6, BF 10 8B 
15 ?9F 3 15 CDBJ9AFB6. 
3. �4CB?A<F9 F45?<JG.  

 2000 2001 2002 2003  4>E<@4?PA4S 
F9@C9D4FGD4 

�BEFDB@4 15 20 18 23  

�B?7BD9K9AE> 12 18 14 25  

,4DPS 20 22 15 20  



 

 

#BEK<F4=F9 @4>E<@4?PAGR F9@C9D4FGD, <ECB?P;GS 6EFDB9AAGR HGA>J<R. #D< ;4CB?A9A<< 
7B84 <ECB?P;G=F9 46FB@4F<K9E>B9 ;4CB?A9A<9. #BEFDB=F9 7D4H<> F9@C9D4FGD CB 7BDB84@ 
;4 K9FOD9 7B84 (B5S;4F9?PAB A4?<K<9 ?979A8O < ;47B?B6>4). "FHBD@4F<DG=F9 8<47D4@@G. 

�0@80=B 6 
1. #BEFDB<FP 7D4H<> HGA>J<< y=( x

2
-1)/( x

2
+1) 6 <AF9D64?9 BF [-7.5;7.5] E L47B@ 0.5. 

2. !4C<L<F9 ?B7<K9E>GR HBD@G?G 8?S BCD989?9A<S AB@9D4 C9D<B84 6 IB>>9=AB@ @4FK9 
CD< GE?B6<<: 8B 21 @<AGFO 3 1 C9D<B8, E 21 8B 41 @<AGFO 3 2 C9D<B8, E 41 8B 61 @<AGFO 3 
3 C9D<B8, E 61 CB 65 @<AGFG 3 B69DF4=@. 
3. �4CB?A<F9 F45?<JG.  

 �B?<K9EF6B *9A4 ;4 1LF %FB<@BEFP 
$GK>4 20 4,5  

&9FD48P 6 >?9F>G 100 1,2  

$4EEK<F4=F9 EFB<@BEFP >4:8B7B 6<84 FB64D4 (<ECB?P;B64FP HBD@G?G). 'EF4AB6<F9 8?S 
SK99>, BFB5D4:4RM<I J9AG < EFB<@BEFP HBD@4F, CD< >BFBDB@ C9D98 K<E?B@ 5G89F 
8B546?SFPES $. #BEFDB=F9 CB EFB<@BEF< >DG7B6GR 8<47D4@@G (B5S;4F9?PAB A4?<K<9 
?979A8O < ;47B?B6>4). "FHBD@4F<DG=F9 8<47D4@@G. 

 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» (10-9 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= GEC9LAB 

<ECB?P;G9F <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64 > D9L9A<R CD4>F<K9E><I ;484K; 
;A49F B5M<= EBEF46 < EFDG>FGDG C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@, 54;B6O9 
E<EF9@O, CDB7D4@@AO9 CDB8G>FO < C4>9FO CD<>?48AOI CDB7D4@@.  

"F5=:0 «E>@>H>» (8-7 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< ;484A<9 
6OCB?A9AB E A95B?PL<@< CB7D9LABEFS@<, A9 <E>4:4RM<@< >BA9KAB7B D9;G?PF4F4. 

"F5=:0 «C4>2;5B2>@8B5;L=>» (6-5 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO A9EGM9EF69AAO9 BL<5><, A9 EB5?R849FES ?B7<K9E>4S CBE?98B64F9?PABEFP 
D9L9A<S ;484A<S. 
!<:9 5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 
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�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<S, G@9A<S): "� 3 1,2,9, #� 3 3.1, 6.2, '1, �1, �2, 

�$-15,20 
 

(>=4 B5AB>2KE 7040=89 

(ВO55D8F5 B48A CD468?PAO9 64D84AF BF65F4) 

"@30=87>20==CN A>2>:C?=>ABL AB@C:BC@8@>20==KE 40==KE 2 >?@545;5==>9 
?@54<5B=>9 >1;0AB8 =07K20NB: 
Q?9>FDBAAB= F45?<J9= 
@4D><DB64AAO@ EC<E>B@ 
+54;B= 84AAOI 
@AB7BGDB6A96O@ EC<E>B@ 
 =>3>C@>2=52K5, @538>=0;L=K5, >B@0A;52K5 A5B8 A D8:A8@>20==K<8 A2O7O<8 
?@54AB02;ONB A>1>9 <>45;L >@30=870F88 40==KE A;54CNI53> B8?0: 
+ E9F96GR 
D9?SJ<BAAGR 
<9D4DI<K9E>GR 
B5OKAGR 
�0?8ALN 2 @5;OF8>==KE 1070E 40==KE =07K20NB: 
SK9=>G 
EFB?59J F45?<JO 
<@S CB?S 
+EFDB>G F45?<JO 



 

 

%B>;15F >4=>B8?=KE 40==KE 2 1075 40==KE =07K205BAO: 
;4C<EPR  
+CB?9@   
5?4A>B@ 
BFK9FB@ 
#>;5, 7=0G5=85 :>B>@>3> =5 ?>2B>@O5BAO 2 @07;8G=KE 70?8AOE, =07K205BAO: 
EBEF46AO@ >?RKB@ 
F<CB@ CB?S 
+7?46AO@ >?RKB@ 
<@9A9@ CB?S  
#@8<5@>< 85@0@E8G5A:>9 107K 40==KE O2;O5BAO: 
EFD4A<J4 :GDA4?4 
+>4F4?B7 H4=?B6, ID4A<@OI A4 8<E>9  
D4EC<E4A<9 CB9;8B6 
Q?9>FDBAA4S F45?<J4 
�;O 2K1>@:8 70?8A59 8 >1=>2;5=8O 40==KE 87 >4=>9 8;8 =5A:>;L:8E B01;8F 107K 
40==KE A;C60B: 
HBD@O 
BFKTFO 

F45?<JO 
+;4CDBEO 
� @568<5 �>=AB@C:B>@0 D>@< <>6=>: 
6A9EF< 84AAO9 6 F45?<JG 54;O 84AAOI 
+BFD984>F<DB64FP Q?9@9AFO HBD@O 
EB;84FP ;46<E<@GR CB8EF4AB6>G 
EB;84FP H<>E<DB64AAGR CB8EF4AB6>G 
'A;>285 ?>8A:0 <>65B 704020BLAO A ?><>ILN: 
FB?P>B 4D<H@9F<K9E>B7B 6OD4:9A<S 
;A4>4 6BCDBE4 
+CDBEFB7B <?< E?B:AB7B ?B7<K9E>B7B 6OD4:9A<S 
6O;B64 ECD46>< 
�<55BAO 1070 40==KE: 
 (4@<?<S �@S "FK9EF6B �B8 DB:89A<S �GDE �DGCC4 
       

1 �64AB6 #9FD "?97B6<K 1988 1 615 

2 �4F496 %9D79= �64AB6<K 1986 2 625 

3 �9?S96 �64A #9FDB6<K 1985 3 635 

4 !BEB6 �AFBA #46?B6<K 1986 2  625 

�>;8G5AB2> ?>;5 2 =59 @02=>:  
2 
4 
6 
+7 
%<. ?@54K4CI55 7040=85. �>;8G5AB2> G8A;>2KE ?>;59 2 ?@54AB02;5==>9 1075 40==KE 
@02=>: 
+3 
4 
6 
0 

%<. ?@54K4CI55 7040=85. � ?@54AB02;5==>9 1075 40==KE �20=>2 ?>A;5 ?@>2545=8O 
A>@B8@>2:8 ?> 2>7@0AB0=8N ?> ?>;N «�C@A» 1C45B 70=8<0BL AB@>:C A =><5@><: 
+1 



 

 

2 
3 
4 
�0=0 B01;8F0 =5:>B>@>9 107K 40==KE: 
 %FD4A4 !4E9?9A<9, @?A.K9?. #?BM48P,FOE.@2 

1 �4A484 34,6 9970 

2 %,� 263,3 9364 

3  9>E<>4 93,7 1958,2 

4 #9DG 23,8 1285,2 

�>;8G5AB2> 70?8A59 2 MB>9 B01;8F5, C4>2;5B2>@ONI8E CA;>28N «!0A5;5=85 1>;LH5 
50 <;=.G5;», @02=>: 
1  
+2    
3     
4 
"A=>2=K< >1J5:B>< 4;O E@0=5=8O 8=D>@<0F88 2 @5;OF8>==KE 1070E 40==KE 
O2;O5BAO: 
+F45?<J4 
;4CDBE 
HBD@4 
BFK9F 
  =>3>C@>2=52K5, @538>=0;L=K5, >B@0A;52K5 A5B8 A> A2>1>4=K<8 A2O7O<8 
?@54AB02;ONB A>1>9 <>45;L >@30=870F88 40==KE A;54CNI53> B8?0: 
E9F96GR 
D9?SJ<BAAGR  
+<9D4DI<K9E>GR 
B5OKAGR. 
%B@>:0, >?8AK20NI0O A2>9AB20 M;5<5=B0 B01;8FK 107K 40==KE, =07K205BAO: 
CB?9@ 
5?4A>B@ 
+;4C<EPR 
>?RKB@ 
&8? ?>;O @5;OF8>==>9 107K 40==KE >?@545;O5BAO: 
<@9A9@ CB?S 
+F<CB@ 84AAOI 
<@9A9@ SK9=>< 
F<CB@ >?RK4. 
�;O <8=8<870F88 (8A:;NG5=8O ?>2B>@ONI8EAO 40==KE) 8=D>@<0F8>==>3> >1J5<0 
B01;8F 8A?>;L7CNB: 
+;46<E<@GR CB8EF4AB6>G 
;4CB?A9A<9 HBD@ 
A9;46<E<@GR CB8EF4AB6>G 
EBEF46?9A<9 ;4CDBEB6 
�;O 2K1>@:8 70?8A59 8 >1=>2;5=8O 40==KE 87 >4 =>9 8;8 =5A:>;L:8E B01;8F 107K 
40==KE A;C60B: 
BFK9FO 
HBD@O 
+;4CDBEO 
F45?<JO 
'AB0=>2:C >B=>H5=8O <564C :;NG52K< ?>;5< >4=>9 B01;8FK 8 ?>;5< 2=5H=53> 
:;NG0 4@C3>9 =07K20NB: 
C4DB?9@ 



 

 

+E6S;PR 
;4CDBEB@ 
CB8EF4AB6>B= 
#@>F5AA C?>@O4>G5=8O 70?8A59 2 B01;8F5 =07K20NB: 
�OD46A<64A<9@ 
+EBDF<DB6>B=  
H<?PFD4J<9= 
CBEFDB9A<9@. 
�<55BAO 1070 40==KE: 
AB@9D H4@<?<S <@S BFK9EF6B �B8 

DB:89A<S 
�GDE �DGCC4 

1 �64AB6 #TFD "?97B6<K 1988 1 615 

2 �4F496 %9D79= �64AB6<K 1986 2 625 

3 �9?S96 �64A #9FDB6<K 1985 3 635 

4 !BEB6 �AFBA #46?B6<K 1986 2  625 

�>;8G5AB2> 70?8A59 2 =59 @02=>:  
2 
+4 
6 
7 
%<. ?@54K4CI55 7040=85. �>;8G5AB2> B5:AB>2KE ?>;59 2 ?@54AB02;5==>9 1075 
40==KE @02=>: 
2 
+3 
6 
7 
%<. ?@54K4CI55 7040=85. � ?@54AB02;5==>9 1075 40==KE 70?8AL > �0B0525 ?>A;5 
?@>2545=8O A>@B8@>2:8 ?> C1K20=8N ?> ?>;N «�@C??0» 1C45B 70=8<0BL AB@>:C A 
=><5@><: 
1 
+2 
3 
4 
�0=0 B01;8F0 =5:>B>@>9 107K 40==KE: 
 %FD4A4 !4E9?9A<9, @?A.K9?. #?BM48P,FOE.@2 

 1 �4A484 34,6 9970 

2 %,� 263,3 9364 

3  9>E<>4 93,7 1958,2 

4 #9DG 23,8 1285,2 

�>;8G5AB2> 70?8A59 2 MB>9 B01;8F5, C4>2;5B2>@ONI8E CA;>28N «#;>I04L <5=LH5 
2000 BKA.:<2»@02=>:  
1  
+2  
3  
4  
 9FB8<>4 CDB6989A<S >BAFDB?S 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 20 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4S 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 



 

 

�@8B5@88 >F5=:8: 
5 10;;>2 - BJ9A>4 «BF?<KAB» 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= CD46<?PAB 

6OCB?AS9F 9-10 F9EFB6OI ;484A<=; CBA<@49F EGMABEFP < ;A4K<@BEFP E6B9= 5G8GM9= 
CDBH9EE<<; CD<A<@49F D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI; G@99F 
BEGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<; <ECB?P;G9F <AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; G@99F D45BF4FP 6 
>B??9>F<69 < >B@4A89; G@99F 5D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O; 
BD<9AF<DG9FES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; 
G@99F C?4A<DB64FP < BD74A<;B6O64FP D45BFO CB F9IA<K9E>B@G B5E?G:<64A<R < D9@BAFG 
46FBFD4AECBDF4; G@99F >BAFDB?<DB64FP < BJ9A<64FP >4K9EF6B D45BFO <ECB?A<F9?9= D45BF; G@99F 
<ECB?P;B64FP <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64; ;A49F BEAB6AO9 CBASF<S 
46FB@4F<;<DB64AAB= B5D45BF>< <AHBD@4J<<, ;A49F B5M<= EBEF46 < EFDG>FGDG 
C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@; 

4 10;;0 - BJ9A>4 «IBDBLB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< CD46<?PAB D9L9AB 7 
- 8 F9EFB6OI ;484A<=. 

3 10;;0 - BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
CD46<?PAB D9L9AB 5-6 F9EFB6OI ;484A<=. 

!<:9 2,5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 
 

(>=4 :>=B@>;L=KE 7040=89 

�0@80=B 1 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG &� / 3 CDBEF4S HBD@4 < 6 F45?<JG �!��� 3 
EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 EB;84A<9 F45?<JO E C4D4@9FDB@ CB F9@9 6O84FP 6E9 >A<7<; BFK9F 3 
6O84FP A4;64A<9 >A<7<, 46FBD4, J9A4, >B?-6B, EG@@G. 

�0@80=B 2 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG &�#_�� 3 CDBEF4S HBD@4 < 6 F45?<JG ���$&�$/ 
3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB >B?<K9EF6G >B@A4F; BFK9F 3 A4 BEAB69 
;4CDBE4. 



 

 

�0@80=B 3 
 
 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG &�#/ $�%&�!�� 3 CDBEF4S HBD@4 < 6 F45?<JG 
$�%&�!�3 3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 EB;84A<9 F45?<JO E C4D4@9FDB@ CB A4;64A<R D4EF9A<S E 
6OK<E?9A<9@ B5M9= EG@@O; BFK9F 3 A4 BEAB69 ;4CDBE4. 

�0@80=B 4 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG �$'##� 3 CDBEF4S HBD@4 < 6 F45?<JG %&'��!& 3 
EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 EB;84A<9 F45?<JO E C4D4@9FDB@ CB �@9A<; BFK9F 3 A4 BEAB69 
;4CDBE4, F45?<JO, CB8EK<F4FP >B?<K9EF6B EFG89AFB6. 

�0@80=B 5 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG $��% 3 CDBEF4S HBD@4 < 6 F45?<JG ��&"�'% 3 
EBEF46A4S HBD@4. 



 

 

3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB A4CD46?9A<S@, CB8EK<F4FP >B?-6B D9=EB6; 
BFK9F CB A4CD46?9A<S@: AB@9D 46FB5GE4, AB@9D D9=E4, >B?-6B CDB84AAOI 5<?9FB6, J9A4 ;4 
5<?9F, EG@@4 ;4 D9=E. 

�0@80=B 6 
1.%B;84FP F45?<JO. 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG #"$"�/ 3 CDBEF4S HBD@4 < 6 F45?<JG %"���� 3 
EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB CBDB89; BFK9F E7DGCC<DB64FP CB ;46B8K<>G, 
CB8EK<F4FP >B?<K9EF6B EB54>. 

�0@80=B 7 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG #$������ 3 CDBEF4S HBD@4 < 6 F45?<JG 
%#�%"� ��&�� 3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G 6E9I 89F9= 5 ?9F BFEBDF<DB64AAOI CB A4;64A<R CD<6<6><; 
BFK9F E7DGCC<DB64FP CB A4;64A<R CD<6<6><, CB8EK<F4FP >B?<K9EF6B 89F9=. 

�0@80=B 8 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG �$_����$%&� 3 CDBEF4S HBD@4 < 6 F45?<JG 
����$%&�� 3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB 7DGCC9 ?9>4DEF6; BFK9F E7DGCC<DB64FP CB 
7DGCC9, 6O84FP A4;64A<9, >B?-6B, J9A4 < EG@@4. 

�0@80=B 9 
1.%B;84FP F45?<JO. 
 
 
 
 
 
 
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG ��&��"$�3 3 CDBEF4S HBD@4 < 6 F45?<JG &"��$ 
3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB >4F97BD<S@; BFK9F E7DGCC<DB64FP CB 
>4F97BD<<, A4=F< ED98ARR J9AG CB >4F97BD<<. 



 

 

�0@80=B 10 
1.%B;84FP F45?<JO. 
 

    
 
2. %B;84FP HBD@O 8?S 66B84 6 F45?<JG "�"$'�"��!�� 3 CDBEF4S HBD@4 < 6 F45?<JG 
����!�&/ 3 EBEF46A4S HBD@4. 
3. %B;84FP: ;4CDBE A4 6O5BD>G E C4D4@9FDB@ CB AB@9DG >45<A9F4; BFK9F E7DGCC<DB64FP CB 
B5BDG8B64A<R, CB8EK<F4FP >B?<K9EF6B <@9RM97BES B5BDG8B64A<S. 

 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» (10-9 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= GEC9LAB 

<ECB?P;G9F <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64 > D9L9A<R CD4>F<K9E><I ;484K; 
;A49F B5M<= EBEF46 < EFDG>FGDG C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@, 54;B6O9 
E<EF9@O, CDB7D4@@AO9 CDB8G>FO < C4>9FO CD<>?48AOI CDB7D4@@.  

"F5=:0 «E>@>H>» (8-7 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< ;484A<9 
6OCB?A9AB E A95B?PL<@< CB7D9LABEFS@<, A9 <E>4:4RM<@< >BA9KAB7B D9;G?PF4F4. 

"F5=:0 «C4>2;5B2>@8B5;L=>» (6-5 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO A9EGM9EF69AAO9 BL<5><, A9 EB5?R849FES ?B7<K9E>4S CBE?98B64F9?PABEFP 
D9L9A<S ;484A<S. 
!<:9 5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 

 
&9@4 2.4 �><?LNB5@=0O 3@0D8:0. �@0D8G5A:89 @540:B>@. 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<S, G@9A<S): "� 3 1,2,9, #� 3 6.2, '1, �1, �2, �$-
15,20 

(>=4 B5AB>2KE 7040=89 

(ВO55D8F5 B48A CD468?PAO9 64D84AF BF65F4) 

"4=>9 87 >A=>2=KE DC=:F89 3@0D8G5A:>3> @540:B>@0 O2;O5BAO: 
@4ELF45<DB64A<9 <;B5D4:9A<= 
ID4A9A<9 >B84 <;B5D4:9A<S 
+EB;84A<9 <;B5D4:9A<= 
CDBE@BFD < 6O6B8 EB89D:<@B7B 6<89BC4@SF< 
Э;5<5=B0@=K< >1J5:B><, 8A?>;L7C5<K< 2 @0AB@>2>< 3@0D8G5A:>< @540:B>@5, 
O2;O5BAO: 
+FBK>4 (C<>E9?P) 
B5N9>F (CDS@BG7B?PA<>, >DG7 < F.8.) 
C4?<FD4 J69FB6 
;A4>B@9EFB (E<@6B?
%5B:0 87 3>@87>=B0;L=KE 8 25@B8:0;L=KE AB>;1F>2, :>B>@CN =0 M:@0=5 >1@07CNB 
?8:A5;8, =07K205BAO: 
6<89BC4@SFP 
6<89B484CF9D 
+D4EFD 
8<EC?9=AO= CDBJ9EEBD 



 

 

�@0D8:0 A ?@54AB02;5=85< 87>1@065=8O 2 2845 A>2>:C?=>AB8 >1J5:B>2 =07K205BAO: 
HD4>F4?PAB= 
D4EFDB6B= 
+69>FBDAB= 
CDS@B?<A9=AB= 
#8:A5;L =0 M:@0=5 48A?;5O ?@54AB02;O5B A>1>9: 
+@<A<@4?PAO= GK4EFB> <;B5D4:9A<S, >BFBDB@G A9;46<E<@O@ B5D4;B@ @B:AB ;484FP J69F 
86B<KAO= >B8 7D4H<K9E>B= <AHBD@4J<< 
Q?9>FDBAAO= ?GK 
EB6B>GCABEFP 16 ;9D9A ?R@<ABHBD4 
�845>:>=B@>;;5@ 3 MB>: 
8<EC?9=AO= CDBJ9EEBD 
CDB7D4@@4, D4ECD989?SRM4S D9EGDEO 6<89BC4@SF< 
Q?9>FDBAAB9 QA9D7B;46<E<@B9 GEFDB=EF6B 8?S ID4A9A<S <AHBD@4J<< B 7D4H<K9E>B@ 
<;B5D4:9A<< 
+GEFDB=EF6B, GCD46?SRM99 D45BFB= 7D4H<K9E>B7B 8<EC?9S 
*25B B>G:8 =0 M:@0=5 48A?;5O A 16-F25B=>9 ?0;8B@>9 D>@<8@C5BAO 87 A83=0;>2: 
>D4EAB7B, ;9?9AB7B < E<A97B 
+>D4EAB7B, ;9?9AB7B, E<A97B < SD>BEF< 
:9?FB7B, ;9?9AB7B, E<A97B < >D4EAB7B 
:9?FB7B, E<A97B, >D4EAB7B < SD>BEF< 
�0:>9 A?>A>1 ?@54AB02;5=8O 3@0D8G5A:>9 8=D>@<0F88 M:>=><8G=55 ?> 
8A?>;L7>20=8N ?0<OB8: 
D4EFDB6O= 
+69>FBDAO= 
(D4>F4?PAO= 
3D 
�@0D8G5A:8< @540:B>@>< =07K205BAO ?@>3@0<<0, ?@54=07=0G5==0O 4;O  
D984>F<DB64A<S 7D4H<K9E>B7B <;B5D4:9A<S E<@6B?B6 LD<HF4  
CBEFDB9A<S 8<47D4@@  
+D45BFO E 7D4H<K9E><@< <;B5D4:9A<S@<  
EB;84A<S 7D4H<K9E>B7B B5D4;4 F9>EF4  
 �;O @540:B8@>20=8O D>B>3@0D88, 2254P==>9 2 ?0<OBL :><?LNB5@0 A ?><>ILN 
A:0=5@0, =5>1E>48<> 8A?>;L7>20BL  
+D4EFDB6O= 7D4H<K9E><= D984>FBD  
69>FBDAO= 7D4H<K9E><= D984>FBD  
6<89B484CF9D  
7D4HBCBEFDB<F9?P  
�=>?:8 ?0=5;8 8=AB@C<5=B>2, ?0;8B@0, @01>G55 ?>;5, <5=N >1@07CNB: 
CB?AO= A45BD 7D4H<K9E><I CD<@<F<6B6 7D4H<K9E>B7B D984>FBD4 
+ED98G 7D4H<K9E>B7B D984>FBD4 
C9D9K9AP D9:<@B6 D45BFO 7D4H<K9E>B7B D984>FBD4 
A45BD >B@4A8, >BFBDO@< @B:AB 6BECB?P;B64FPES CD< D45BF9 E 7D4H<K9E><@ D984>FBDB@ 
!08<5=LH8< M;5<5=B>< ?>25@E=>AB8 M:@0=0, 4;O :>B>@>3> <>3CB 1KBL 7040=K 04@5A, 
F25B 8 8=B5=A82=>ABL, O2;O5BAO: 
E<@6B? 
;9DAB ?R@<ABHBD4 
+C<>E9?P 
D4EFD 
�5D>@<0F8O 87>1@065=8O ?@8 87<5=5=88 @07<5@0 @8AC=:0 3 >48= 87 =54>AB0B:>2: 
69>FBDAB= 7D4H<>< 
+D4EFDB6B= 7D4H<>< 



 

 

HD4>F4?PAB= 7D4H<>< 
3D 7D4H<>< 
�845>?0<OBL 3 MB>: 
+Q?9>FDBAAB9 GEFDB=EF6B 8?S ID4A9A<S 86B<KAB7B >B84 <;B5D4:9A<S, 6O6B8<@B7B A4 
Q>D4A 
CDB7D4@@4, D4ECD989?SRM4S D9EGDEO #� CD< B5D45BF>9 <;B5D4:9A<S 
GEFDB=EF6B, GCD46?SRM99 D45BFB= 7D4H<K9E>B7B 8<EC?9S 
K4EFP BC9D4F<6AB7B ;4CB@<A4RM97B GEFDB=EF64 
�@0D8:0 A ?@54AB02;5=85< 87>1@065=8O 2 2845 A>2>:C?=>AB59 B>G5: =07K205BAO: 
CDS@B?<A9=AB= 
HD4>F4?PAB= 
69>FBDAB= 
+D4EFDB6B= 
�0:85 CAB@>9AB20 2E>4OB 2 A>AB02 3@0D8G5A:>3> 040?B5@0? 
+8<EC?9=AO= CDBJ9EEBD < 6<89BC4@SFP 
8<EC?9=, 8<EC?9=AO= CDBJ9EEBD < 6<89BC4@SFP 
8<EC?9=AO= CDBJ9EEBD, BC9D4F<6A4S C4@SFP, @47<EFD4?P 
@47<EFD4?P, 8<EC?9=AO= CDBJ9EEBD < 6<89BC4@SFP 
#@8<8B820<8 2 3@0D8G5A:>< @540:B>@5 =07K20NB: 
ED98G 7D4H<K9E>B7B D984>FBD4 
+CDBEF9=L<9 H<7GDO, D<EG9@O9 E CB@BMPR EC9J<4?PAOI <AEFDG@9AFB6 7D4H<K9E>B7B 
D984>FBD4 
BC9D4J<<, 6OCB?AS9@O9 A48 H4=?4@<, EB89D:4M<@< <;B5D4:9A<S, EB;84AAO9 6 
7D4H<K9E>B@ D984>FBD9 
D9:<@O D45BFO 7D4H<K9E>B7B D984>FBD4 
�0:>5 @0AH8@5=85 8<5NB D09;K 3@0D8G5A:>3> @540:B>@0 Paint? 

exe 
doc 
+bmp 
com 
�@0D8G5A:89 ?@8<8B82 - MB>  
 <AEFDG@9AF D4EFDB6B7B 7D4H<K9E>B7B D984>FBD4  
BC<E4A<9 B8AB7B C<>E9?S <;B5D4:9A<S 6 6<89BC4@SF<  
 +CDBEF9=L<= Q?9@9AF CD< HBD@<DB64A<< 69>FBDAB7B 7D4H<K9E>B7B <;B5D4:9A<S  
BK9AP CDBEFB= D<EGAB>, EB;84AAO= E CB@BMPR 7D4H<K9E>B7B D984>FBD4 Paint  
�@0D8G5A:8< @540:B>@>< =07K205BAO ?@>3@0<<0, ?@54=07=0G5==0O 4;O  
D984>F<DB64A<S 7D4H<K9E>B7B <;B5D4:9A<S E<@6B?B6 LD<HF4  
CBEFDB9A<S 8<47D4@@  
+D45BFO E 7D4H<K9E><@< <;B5D4:9A<S@<  
EB;84A<S 7D4H<K9E>B7B B5D4;4 F9>EF4  
 
 9FB8<>4 CDB6989A<S >BAFDB?S 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 20 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4S 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 

 

�@8B5@88 >F5=:8: 
5 10;;>2 - BJ9A>4 «BF?<KAB» 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= CD46<?PAB 

6OCB?AS9F 9-10 F9EFB6OI ;484A<=; CBA<@49F EGMABEFP < ;A4K<@BEFP E6B9= 5G8GM9= 
CDBH9EE<<; CD<A<@49F D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI; G@99F 
BEGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<; <ECB?P;G9F <AHBD@4J<BAAB-



 

 

>B@@GA<>4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; G@99F D45BF4FP 6 
>B??9>F<69 < >B@4A89; G@99F 5D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O; 
BD<9AF<DG9FES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; 
G@99F D4;D454FO64FP F9IAB?B7<K9E><9 CDBJ9EEO D9@BAF4 G;?B6 < 89F4?9=; G@99F 
<ECB?P;B64FP <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64; ;A49F BEAB6AO9 CBASF<S 
46FB@4F<;<DB64AAB= B5D45BF>< <AHBD@4J<<, ;A49F B5M<= EBEF46 < EFDG>FGDG 
C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@; 

4 10;;0 - BJ9A>4 «IBDBLB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< CD46<?PAB D9L9AB 7 
- 8 F9EFB6OI ;484A<=. 

3 10;;0 - BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
CD46<?PAB D9L9AB 5-6 F9EFB6OI ;484A<=. 

!<:9 2,5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 
 

 

 

 

(>=4 :>=B@>;L=KE 7040=89 

�0@80=B 1 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 2 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 



 

 

�0@80=B 3 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 4 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

 



 

 

�0@80=B 5 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 6 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 



 

 

�0@80=B 7 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 8 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 9 

1. %B;84FP D<EGAB> 

 



 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

�0@80=B 10 

1. %B;84FP D<EGAB> 

 

2. %B;84FP E6BR 6<;<F>G 

3. %B;84FP Q@5?9@G E6B9= 7DGCCO 

 
�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» (10-9 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= GEC9LAB 

<ECB?P;G9F <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64 > D9L9A<R CD4>F<K9E><I ;484K; 
;A49F B5M<= EBEF46 < EFDG>FGDG C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@, 54;B6O9 
E<EF9@O, CDB7D4@@AO9 CDB8G>FO < C4>9FO CD<>?48AOI CDB7D4@@.  

"F5=:0 «E>@>H>» (8-7 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< ;484A<9 
6OCB?A9AB E A95B?PL<@< CB7D9LABEFS@<, A9 <E>4:4RM<@< >BA9KAB7B D9;G?PF4F4. 

"F5=:0 «C4>2;5B2>@8B5;L=>» (6-5 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO A9EGM9EF69AAO9 BL<5><, A9 EB5?R849FES ?B7<K9E>4S CBE?98B64F9?PABEFP 
D9L9A<S ;484A<S. 
!<:9 5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 
 

&9@4 3.1 Э;5<5=BK O7K:0 MathCad. 
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<S, G@9A<S): 
"� 3 1,2,9, #� 3 3.1, 6.2, '1, �1, �2, �$-15,20 

 

(>=4 B5AB>2KE 7040=89 

(ВO55D8F5 B48A CD468?PAO9 64D84AF BF65F4) 

#0=5;L MathCAD  ?@54=07=0G5=0  
+8?S 6>?RK9A<S/6O>?RK9A<S 6E9I BEAB6AOI @4F9@4F<K9E><I C4A9?9= 
8?S ;484A<S L45?BAB6 <AF97D4?B6 
8?S ;484A<S L45?BAB6 CDB<;6B8AOI 
8?S ;484A<S L45?BAB6 7D4H<>B6 HGA>J<= 



 

 

�;O ?>AB@>5=8O 3@0D8:0 DC=:F88 >4=>9 ?5@5<5==>9 2 45:0@B>2KE ?@O<>C3>;L=KE 
:>>@48=0B0E =C6=> =060BL :=>?:C 

+  

 

 

  

#0=5;L MathCAD  ?@54=07=0G5=0  
8?S 6>?RK9A<S/6O>?RK9A<S 6E9I BEAB6AOI @4F9@4F<K9E><I C4A9?9= 
+8?S ;484A<S L45?BAB6 <AF97D4?B6, CDB<;6B8AOI < CD989?B6 
8?S ;484A<S L45?BAB6 E<@6B?PAOI HGA>J<= 
8?S ;484A<S L45?BAB6 CDB7D4@@AOI 5?B>B6 
$0AA<>B@8< ?>AB@>5=85 3@0D8:0 A8=CA>84K 2 MathCAD 

  
+B> 87<5=8BAO, 5A;8 ?5@5<5==>9 n ?@8A2>8BL 7=0G5=85 =5 100, 0 200 
D4;@9DO 7D4H<>4 CB BE< x G69?<K4FES 6 2 D4;4  
8<4C4;BA <;@9A9A<S 4D7G@9AF4 x G69?<K<FES 6 2 D4;4 
8<4C4;BA <;@9A9A<S 4D7G@9AF4 x G@9APL<FES 6 2 D4;4 
+D4;@9DO 7D4H<>4 < 8<4C4;BA <;@9A9A<S 4D7G@9AF4 A9 <;@9ASFES 
�0:0O DC=:F8O ?@8<5=O5BAO 2 MathCAD 4;O @5H5=8O >4=>3> 0;351@08G5A:>3> 
C@02=5=8O 
 genfit  
+root 
cspline  
linfit 
�0: <>6=> @5H8BL A8AB5<C C@02=5=89 2 MathCAD  
CBE?98B64F9?PAB CD<@9A<FP HGA>J<R root >B 6E9@ GD46A9A<S@ E<EF9@O, 4 ;4F9@ 
<ECB?P;B64FP BC9D4FBD Given < HGA>J<R find 
+<ECB?P;B64FP BC9D4FBD Given < HGA>J<R find 
CBE?98B64F9?PAB CD<@9A<FP HGA>J<R root >B 6E9@ GD46A9A<S@ E<EF9@O 
<ECB?P;B64FP HGA>J<R root, CD98EF46<6 6E9 GD46A9A<S 6 >4K9EF69 99 4D7G@9AFB6  



 

 

$0AA<>B@8< D@03<5=B 2KG8A;5=89 2 MathCAD 

 
�0:>5 C@02=5=85 @5H5=> 2 40==>< ?@8<5@5  
x-cos(x)=0.73965 
(x-cos(x))x=0.73965 
+x=cos(x) 
x-cos(x)x=0  

$0AA<>B@8< D@03<5=B 2KG8A;5=89 2 MathCAD 

 
� :0:>9 AB5?5=8 >B<5G5==K5 >?5@0B>@K 2;8ONB =0 @5H5=85 A8AB5<K  
8?S CD46<?PAB7B D9L9A<S E<EF9@O C9D9@9AAO@ x < y 8B?:AO 5OFP CD<E6B9AO <@9AAB 
F4><9 ;A4K9A<S 
+@9ASS ;A4K9A<S C9D9@9AAOI x < y 6 BF@9K9AAOI BC9D4FBD4I, @B:AB CB?GK<FP 8DG7<9 
D9L9A<S E<EF9@O 
BF@9K9AAO9 ;A4K9A<S - QFB < 9EFP A4=89AAB9 D9L9A<9 E<EF9@O 
C9D9@9AAO@ x < y 6 BF@9K9AAOI BC9D4FBD4I @B7GF 5OFP CD<E6B9AO ?R5O9 ;A4K9A<S - 
D9;G?PF4F BF QFB7B A9 <;@9A<FES  
�;O 7040=8O <0B@8FK 4E4 =5>1E>48<> =060BL :=>?:C 

 

+  

 

  
$0AA<>B@8< D@03<5=B 2KG8A;5=89 2 

MathCAD  
+5<C @02=> ?@>872545=85 <0B@8F A 8 B  
FD4AECBA<DB64AAB= @4FD<J9 A  
FD4AECBA<DB64AAB= @4FD<J9 B 
+98<A<KAB= @4FD<J9  
K<E?G 24  



 

 

+B> ?>O28BAO 2 MathCAD 2 @57C;LB0B5 2KG8A;5=8O 7=0G5=8O A;54CNI53> 

2K@065=8O ?  
0.068 (K<E?9AAB9 ;A4K9A<9 <AF97D4?4) 
cos(2)-cos(1) 
+sin(2)-sin(1) 
sin(x) 
�G89F 6O84AB EBB5M9A<9 B5 BL<5>9. 
+B> ?>O28BAO 2 MathCAD 2 @57C;LB0B5 2KG8A;5=8O 7=0G5=8O A;54CNI53> 

2K@065=8O  ? 

0 
sin(1)  
sin(x) 
+ cos(x)  
#@8 ?><>I8 MathCAD =5>1E>48<> =09B8 2 A8<2>;L=>< 2845 ?@>872>4=CN DC=:F88, 
0 70B5< C?@>AB8BL ?>;CG5==>5 2K@065=85. �C40 =C6=> 2AB028BL DC=:F8N simplify 

6 L45?BA  

6 L45?BA  

+6 L45?BA  
C9D98 ;A4>B@ CDB<;6B8AB= 

�;O B>3>, GB>1K =09B8 ?5@2>>1@07=CN , =C6=> =060BL :=>?:C 

 

+  

 

  
+5<C 1C45B @02=> 7=0G5=85 ?5@5<5==>9 y 2 @57C;LB0B5 2K?>;=5=8O A;54CNI53> 
?@>3@0<<=>3> 1;>:0 ? 

 
+4 
5 
6 
7 
 



 

 

+5<C 1C45B @02=> 7=0G5=85 ?5@5<5==>9 y 2 @57C;LB0B5 2K?>;=5=8O A;54CNI53> 
?@>3@0<<=>3> 1;>:0 ? 

 
4 
5 
6 
+7  
+5<C 1C45B @02=> 7=0G5=85 ?5@5<5==>9 y 2 @57C;LB0B5 2K?>;=5=8O A;54CNI53> 
?@>3@0<<=>3> 1;>:0 ? 

 
0 
2 
4 
+6 
$0AA<>B@8< D@03<5=B 2KG8A;5=89 2 MathCAD 

  
�0:8< 2 @57C;LB0B5 MB8E 459AB289 AB0=5B A>45@68<>5 D09;0 c:\01.txt  
H4=? 5G89F EB89D:4FP FB?P>B Q?9@9AFO @4FD<JO A 
H4=? 5G89F EB89D:4FP FB?P>B Q?9@9AFO @4FD<JO, B5D4FAB= > @4FD<J9 A 
+H4=? 5G89F EB89D:4FP < Q?9@9AFO @4FD<JO A, < Q?9@9AFO @4FD<JO, B5D4FAB= > @4FD<J9 
A 
H4=? 5G89F CGEFO@ 
�K1@0BL ?@028;L=K9 20@80=B >B25B0 7040=8O 48A:@5B=>9 ?5@5<5==>9 E, 
<5=ONI59AO =0 >B@57:5 [2.5;3] A H03>< 0.1: 
I=2,5,0,1..3 
I = 2.2,2.6&3 
I:=2.5 ,0.1&3 
+I:=2.5,2.6..3 
%8AB5<=K5 ?5@5<5==K5 2 A8AB5<5 MathCAD 3 MB>: 
C9D9@9AAO9 E ;484AAO@< CD989?4@< 
Q?9@9AFO E<EF9@AB7B @4EE<64 
+<;69EFAO9 @4F9@4F<K9E><9 >BAEF4AFO, ;A4K9A<S >BFBDOI ;484RFES CD< ;47DG;>9 E<EF9@O 
C9D9@9AAO9, <89AF<H<>4FBDO >BFBDOI A4K<A4RFES E 5G>6O S 
"?5@0B>@0<8 2 A8AB5<5 MathCAD O2;ONBAO: 
EC9J<4?PAO9 E?B64, 6O;O64RM<9 BCD989?9AAO9 89=EF6<S 
+EC9J<4?PAO9 ;A4><, 6O;O64RM<9 BCD989?9AAO9 89=EF6<S 



 

 

EC9J<4?PAO9 ;A4>< < E?B64, 6O;O64RM<9 BCD989?9AAO9 89=EF6<S 
 EC9J<4?PAO9 6OD4:9A<S, 6O;O64RM<9 BCD989?9AAO9 89=EF6<S 
#@8A20820=85 2 A8AB5<5 MathCAD @50;87C5BAO A ?><>ILN 7=0:0: 
= 
: 
+:= 
 = 

"?5@0B>@ ?@81;865==>3> @025=AB20 2 A8AB5<5 MathCAD @50;87C5BAO A ?><>ILN 
7=0:0: 
= 
: 
 := 
+ = 

�K1@0BL ?@028;L=K9 20@80=B >B25B0 7040=8O 48A:@5B=>9 ?5@5<5==>9 E, 
<5=ONI59AO =0 >B@57:5 [1.2;5] A H03>< 0.3: 
I=1,2,0,3..5 
+I:=1.2,1.5..5 
I = 1.2,1.5&5 
I:=1.2 ,0.3&5 
 0AA82>< =07K205BAO: 
E4@O= CDBEFB= BC9D4FBD S;O>4 CDB7D4@@<DB64A<S 
B7D4A<K9AA4S 4CBEFDBH4@< CBE?98B64F9?PABEFP ?R5OI E<@6B?B6 
+CBE?98B64F9?PABEFP H<>E<DB64AAB7B K<E?4 B8ABF<CAOI C9D9@9AAOI, <@9RM<I B5M99 
<@S 
A45BD C9D9@9AAOI, A4K<A4RM<IES E B8AB= 5G>6O 
�535=40 3@0D8:0 - MB>... 
CB8C<E< BE9= 7D4H<>4 
+CBSEA9A<S 6 6<89 BFD9;>B6 ?<A<= 7D4H<>4 E <@9A4@< >D<6OI 
QC<K9E><= D4EE>4; B D4;D45BFK<>4I E<EF9@O MathCad 
HBAB6O9 ?<A<< 6 FBK>4I Q>EFD9@G@4 HGA>J<= 
(C=:F8O lsolve ?@54=07=0G5=0 4;O ... 
 D9L9A<S CB?<AB@<4?PAB7B GD46A9A<S 
+ D9L9A<S E<EF9@O ?<A9=AOI GD46A9A<= @4FD<KAO@ ECBEB5B@ 
D9L9A<S A9?<A9=AB7B GD46A9A<S E ;484AAO@ A4K4?PAO@ CD<5?<:9A<9@ 
D9L9A<S E<EF9@O 4?795D4<K9E><I GD46A9A<= @9FB8B@ �D4@9D4 
#@8 @5H5=88 A8AB5<K C@02=5=89 1;>G=K< <5B>4>< @5H0NI89 1;>: 4>;65= 
=0G8=0BLAO A :;NG52>3> A;>20... 
solve 
find 
roots 
+given 
�;O =0=5A5=8O D>=>2KE ;8=89 =C6=> 2 >:=5 D>@<0B8@>20=8O 3@0D8:0 CAB0=>28BL 
D;06>: 
grid Lines 
+fone Lines 
i don't know 
show Markers 
�>:0;L=>5 ?@8A2>5=85 >?@545;O5B ?5@5<5==CN 
6 ?R5B@ @9EF9 CDB7D4@@O 
+A<:9 < CD4699 
6OL9 < CD4699  
A<:9 < ?9699 



 

 

 9FB8<>4 CDB6989A<S >BAFDB?S 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 20 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4S 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 

�@8B5@88 >F5=:8: 
5 10;;>2 - BJ9A>4 «BF?<KAB» 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= CD46<?PAB 

6OCB?AS9F 9-10 F9EFB6OI ;484A<=; CBA<@49F EGMABEFP < ;A4K<@BEFP E6B9= 5G8GM9= 
CDBH9EE<<; CD<A<@49F D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI; G@99F 
BEGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<; <ECB?P;G9F <AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; G@99F D45BF4FP 6 
>B??9>F<69 < >B@4A89; G@99F 5D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O; 
BD<9AF<DG9FES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; 
G@99F D4;D454FO64FP F9IAB?B7<K9E><9 CDBJ9EEO D9@BAF4 G;?B6 < 89F4?9=; >BAFDB?<DB64FP < 
BJ9A<64FP >4K9EF6B D45BFO <ECB?A<F9?9= D45BF; G@99F BD74A<;B6O64FP 59;BC4EAB9 6989A<9 
D45BF CD< F9IA<K9E>B@ B5E?G:<64A<< < D9@BAF9 46FBFD4AECBDF4; G@99F <ECB?P;B64FP 
<;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64; ;A49F BEAB6AO9 CBASF<S 
46FB@4F<;<DB64AAB= B5D45BF>< <AHBD@4J<<, ;A49F B5M<= EBEF46 < EFDG>FGDG 
C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@; 

4 10;;0 - BJ9A>4 «IBDBLB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< CD46<?PAB D9L9AB 7 
- 8 F9EFB6OI ;484A<=. 

3 10;;0 - BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
CD46<?PAB D9L9AB 5-6 F9EFB6OI ;484A<=. 

!<:9 2,5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 
 

&9@4 3.2 %?>A>1K @5H5=8O C@02=5=89 8 A8AB5< C@02=5=89. 
�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<S, G@9A<S): 
"� 3 1,2,9, #� 3 3.1, 6.2, '1, �1, �2, �$-15,20 

 

(>=4 :>=B@>;L=KE 7040=89 

�4D<4AF № 1 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< root 

861
2  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-29x1+58x2+58x3+51x4 = 21 

-13x1+22x2+27x3- 6x4 = 48 

+27x1-39x2+59x3-37x4 = 54 

+ 5x1-57x2- x3+48x4 = 47 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(12x2+1) 

y = (10x+3)2 
�4D<4AF № 2 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< polyroots 

1839312014
234  xxxxy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-30x1+ 2x2- 4x3+ 1x4 = 32 

- 7x1+ 2x2-11x3+35x4 = 42 

+57x1+55x2- 8x3-43x4 = 31 

+41x1+10x2- 3x3+57x4 = 42 



 

 

3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/( 2x2+2) 
y = 5x2 3 2x - 12 

�4D<4AF № 3 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< Given-Find 

y = x2 3 12x 3 10 
2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+ 6x1-42x2+33x3-56x4 = 58 

+26x1+18x2- 3x3-53x4 = 38 

-23x1+48x2-30x3+28x4 = 52 

+12x1+17x2+27x3-37x4 = 41 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(11x-3) 

y = ln( 2x+7) 
�4D<4AF № 4 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< root 

)95ln(  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-31x1+32x2+41x3+ 4x4 = 20 

-36x1+33x2+46x3+51x4 = 43 

+ 9x1+43x2- 5x3-54x4 = 15 

+56x1-19x2+37x3+18x4 = 23 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = -12x2 3 4x +7 

  y = tan( 8x-6) 
�4D<4AF № 5 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< polyroots 

302949620
234  xxxxy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

  -29x1-26x2+30x3+18x4 = 12 

-15x1-50x2+49x3+45x4 = 10 

+31x1+40x2-48x3-58x4 = 1 

+11x1-41x2-57x3-44x4 = 19 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/( 2x2-6) 

y = sin( 6x+5) 
�4D<4AF № 6 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< Given-Find 

1121
2  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-32x1+33x2+31x3-51x4 = 42 

- 7x1-27x2-38x3-46x4 = 35 

+23x1+49x2+25x3-19x4 = 52 

+54x1-14x2+16x3+46x4 = 34 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(11x-9) 

y = ln( 6x-3) 



 

 

�4D<4AF № 7 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< root 

)7tan(  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-44x1-54x2+14x3+32x4 = 4 

-22x1-24x2-37x3+22x4 = 0 

+37x1-39x2-57x3+ 6x4 = 12 

+47x1+57x2+23x3+ 1x4 = 13 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(11x+6) 

y = cos( 3x+9) 
�4D<4AF № 8 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< polyroots 

5654102015
234  xxxxy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+57x1+41x2-31x3+24x4 = 37 

+ 6x1+54x2+ 6x3-47x4 = 40 

+20x1+55x2- 1x3+ 9x4 = 41 

-12x1-11x2-42x3+20x4 = 38 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/( 9x-10) 
y = 46x2 3 12x 

�4D<4AF № 9 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< Given-Find 

12910
2  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+35x1-25x2+22x3-54x4 = 15 

+ 1x1+41x2-26x3+38x4 = 37 

+35x1+22x2+51x3+30x4 = 21 

-16x1-11x2-48x3+34x4 = 59 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 5x+2 
y = 51x2+8 

�4D<4AF № 10 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< root 

)7tan(  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+34x1+31x2-20x3+50x4 = 9 

+15x1-20x2+38x3+57x4 = 10 

+44x1+ 4x2+49x3+ 4x4 = 58 

-53x1-43x2+39x3-29x4 = 20 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(10x2+12) 
y = 4x3 + 12x2 3 7x 



 

 

�4D<4AF № 11 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< polyroots 

1839312014
234  xxxxy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+31x1-16x2- 2x3-20x4 = 11 

-38x1+27x2+16x3+17x4 = 8 

+40x1+38x2+10x3-36x4 = 11 

+10x1-38x2+25x3-56x4 = 12 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/(12x+4) 

y = cos( 1x+10) 
�4D<4AF № 12 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< Given-Find 

1121
2  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+20x1- 1x2+26x3+38x4 = 49 

+15x1- 4x2+43x3-34x4 = 2 

-53x1+46x2+12x3+ 9x4 = 43 

- 0x1-19x2- 3x3-50x4 = 35 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 1/( 3x2+7) 

y = sin( 9x-11) 
�4D<4AF № 13 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< root 

)95ln(  xy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-21x1-50x2-22x3+47x4 = 39 

- 3x1+ 4x2-54x3- 2x4 = 16 

+23x1-19x2+ 9x3+38x4 = 56 

-32x1+11x2-40x3-41x4 = 44 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 20/( 2x-9) 

y = (11x2+12) 
�4D<4AF № 14 

1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< polyroots 

302949620
234  xxxxy  

2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

+23x1+15x2- 0x3+ 9x4 = 23 

-23x1-21x2+ 7x3+29x4 = 31 

+59x1+47x2-13x3+30x4 = 36 

+36x1-42x2+ 5x3-52x4 = 22 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 15/( 1x+12) 

y = tan( 4x-6) 
  



 

 

�4D<4AF № 15 
1. $9L<FP GD46A9A<9 E CB@BMPR HGA>J<< Given-Find 

y = x2 3 9 
2. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 

-11x1+ 1x2+44x3- 0x4 = 41 

-19x1+48x2-59x3+27x4 = 58 

+33x1+19x2-42x3-22x4 = 32 

+45x1-28x2+18x3+46x4 = 32 
3. $9L<FP E<EF9@G A9?<A9=AOI GD46A9A<= < CBEFDB<FP 7D4H<>< 

y = 23/( 4x+5) 
y = 4x2 +12x  

 
�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» (10-9 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= GEC9LAB 

<ECB?P;G9F <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64 > D9L9A<R CD4>F<K9E><I ;484K; 
;A49F B5M<= EBEF46 < EFDG>FGDG C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@, 54;B6O9 
E<EF9@O, CDB7D4@@AO9 CDB8G>FO < C4>9FO CD<>?48AOI CDB7D4@@.  

"F5=:0 «E>@>H>» (8-7 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< ;484A<9 
6OCB?A9AB E A95B?PL<@< CB7D9LABEFS@<, A9 <E>4:4RM<@< >BA9KAB7B D9;G?PF4F4. 

"F5=:0 «C4>2;5B2>@8B5;L=>» (6-5 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO A9EGM9EF69AAO9 BL<5><, A9 EB5?R849FES ?B7<K9E>4S CBE?98B64F9?PABEFP 
D9L9A<S ;484A<S. 
!<:9 5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 

 
&9@4 3.2 !0E>645=85 ;>:0;L=KE M:AB@5<C<>2 DC=:F89 8 ?;>I0459 D83C@, 
>3@0=8G5==KE :@82K<8. #>AB@>5=85 :@82KE ?> 7040==K< B>G:0<. 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<S, G@9A<S): 
"� 3 1,2,9, #� 3 3.1, 6.2, '1, �1, �2, �$-15,20 

 

(>=4 :>=B@>;L=KE 7040=89 

�4D<4AF №1 
1. !4=F< FBK>< Xmin < Xmax, EBBF69EF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.35x3 - 586.2x2 - 43414.9x - 426.2)10-4 
2. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B=  
y = -2.328x - 1.622*103 
< >G5<K9E>B= C4D45B?B= <; CD98O8GM97B CD<@9D4. 

�4D<4AF №2 
1. �4AO FBK>< �(2, 2), �(6, 36), %(33, 35), D(5, 32). #BEFDB<FP CDS@GR, CDBIB8SMGR K9D9; 
FBK>< � < D, < C4D45B?G, CDBIB8SMGR K9D9; FBK>< �, � < %. !4=F< 6FBDGR FBK>G 
C9D9E9K9A<S C4D45B?O < CDS@B=. 
2. !4=F< FBK>< Xmin < Xmax, EBBF69EF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (1.03x3 - 1094.6x2 - 28348.6x - 978.6)*10-4 

�4D<4AF №3 
1. #BEFDB<FP B>DG:ABEFP, CDBIB8SMGR K9D9; FD< FBK><  

�(32,0), B(6,0) < C(2,4). 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.73x3 - 967.8x2 -37592.0x +215.7)*10-4 



 

 

�4D<4AF №4 
1. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.68*x3 - 564.0*x2 -41270.3*x +705.7)*10-4 
2. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B= 
y = -9.456*x - 8.1332 
< >G5<K9E>B= C4D45B?B= <; CD98O8GM97B CD<@9D4. 

�4D<4AF №5 
1. #4D45B?4 CDBIB8<F K9D9; FBK>< A(0;6) < � (4;0) E<@@9FD<KAB BFABE<F9?PAB BE< 
45EJ<EE. !4C<L<F9 GD46A9A<9 C4D45B?O < CBEFDB=F9 99. 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.23x3 - 1066.3x2 -15312.7x -563.7)*10-4 

�4D<4AF №6 
1. �4AB: �(32;5) < �(35;2) 4 >BBD8<A4FO J9AFDB6 86GI B>DG:ABEF9=. R1 = 6; R2 = 5 4 <I 
D48<GEO. #BEFDB<FP QF< B>DG:ABEF< < C4D45B?G, CDBIB8SMGR K9D9; J9AFDO B>DG:ABEF9= 
< FBK>G %(1,2). 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (1.02*x3 - 846.0*x2 -38887.5*x +983.6)*10-4 

�4D<4AF №7 
1. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.49x3 - 794.8x2 -31734.9x -539.2)*10-4 
2. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B= 
y = -2.375x - 5.507*103 
< >G5<K9E>B= C4D45B?B= <; CD98O8GM97B CD<@9D4. 

�4D<4AF №8 
1. #BEFDB<FP B>DG:ABEFP E D48<GEB@ R = 4 < E J9AFDB@ 6 A4K4?9 >BBD8<A4F. 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (1.09x3 - 573.4x2 -35557.5x -521.0)*10-4 

�4D<4AF № 9 
1. �4AO FBK>< �(3, 3), �(5, 35), %(34, 36), D(3, 32). #BEFDB<FP CDS@GR, CDBIB8SMGR K9D9; 
FBK>< � < D, < C4D45B?G, CDBIB8SMGR K9D9; FBK>< �, � < %. !4=F< 6FBDGR FBK>G 
C9D9E9K9A<S C4D45B?O < CDS@B=. 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.12*x3 - 998.3*x2 -32576.0*x -839.5)*10-4 

�4D<4AF №10 
1. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.55x3 - 536.2x2 -18787.8x -702.2)*10-4 
2. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B= 
y = -1.017x - 1.527*103 
< >G5<K9E>B= C4D45B?B= <; CD98O8GM97B CD<@9D4. 

�4D<4AF №11 
1. #BEFDB<FP B>DG:ABEFP , CDBIB8SMGR K9D9; FBK>G N(6;2) E J9AFDB@ 6 FBK>9 %(2;-1). 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.33x3 - 594.0x2 -55766.6*x +833.9)*10-4 



 

 

�4D<4AF №12 
1. #4D45B?4 CDBIB8<F K9D9; FBK>< A(0; 6) < � (4; 0) E<@@9FD<KAB BFABE<F9?PAB BE< 
45EJ<EE. !4C<L<F9 GD46A9A<9 C4D45B?O < CBEFDB=F9 99. 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.78x3 - 497.7x2 -16055.1x +346.5)*10-4 

�4D<4AF №13 
1. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.47x3 - 837.8x2 -10973.7x -597.1)*10-4 
2. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B= 
y = -3.035x - 3.278*103 
< >G5<K9E>B= C4D45B?B= <; CD98O8GM97B CD<@9D4. 

�4D<4AF №14 
1. #BEFDB<FP B>DG:ABEFP, CDBIB8SMGR K9D9; FD< FBK><  1(0; 0),  2(3; 0) <  3(0; 4). 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.78x3 - 497.7x2 -16055.1x +346.5)*10-4 

�4D<4AF №15 
1. #BEFDB<FP C4D45B?G, CDBIB8SMGR K9D9; FBK>< �(33,36), B(3,34) < C(5,18) 
2. !4=F< FBK>< Xmin < Xmax, EBBF69FEF6GRM<9 ?B>4?PAO@ Q>EFD9@G@4@ >G5<K9E>B= 
C4D45B?O 
y = (0.91x3 - 561.1x2 -20537.8x -568.7)·10-4 

 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» (10-9 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, >BFBDO= GEC9LAB 

<ECB?P;G9F <;GK9AAO9 CD<>?48AO9 CDB7D4@@AO9 ED98EF64 > D9L9A<R CD4>F<K9E><I ;484K; 
;A49F B5M<= EBEF46 < EFDG>FGDG C9DEBA4?PAOI 1�  < 6OK<E?<F9?PAOI E<EF9@, 54;B6O9 
E<EF9@O, CDB7D4@@AO9 CDB8G>FO < C4>9FO CD<>?48AOI CDB7D4@@.  

"F5=:0 «E>@>H>» (8-7 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< ;484A<9 
6OCB?A9AB E A95B?PL<@< CB7D9LABEFS@<, A9 <E>4:4RM<@< >BA9KAB7B D9;G?PF4F4. 

"F5=:0 «C4>2;5B2>@8B5;L=>» (6-5 54??B6) - 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO A9EGM9EF69AAO9 BL<5><, A9 EB5?R849FES ?B7<K9E>4S CBE?98B64F9?PABEFP 
D9L9A<S ;484A<S. 
!<:9 5 54??B6 BJ9A>4 B5GK4RM9@GES A9 6OEF46?S9FES. 

 

 
�>?>;=8B5;L=K5 :>=B@>;L=K5 8A?KB0=8O 

 

#DB6B8SFES 8?S B5GK4RM<IES, A45D46L<I @9A99 50 54??B6   (6 EBBF69FEF6<< E 
#B?B:9A<9@ «" @B8G?PAB-D9=F<A7B6B= E<EF9@9»), HBD@<DGRFES <; K<E?4 BJ9ABKAOI 
ED98EF6 CB F9@4@, >BFBDO9 A9 BE6B9AO B5GK4RM<@. 

 
 
 

 


