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G8A;>2KE 2K@065=89, A>45@60I8E AB5?5=8 
G8A5;, ;81> :>@=8 87 G8A5;, ;81> 
;>30@8D<K G8A5;; 

− A@02=820BL @0F8>=0;L=K5 G8A;0 <564C 
A>1>9; 

− >F5=820BL 8 A@02=820BL A @0F8>=0;L=K<8 
G8A;0<8 7=0G5=8O  F5;KE AB5?5=59 G8A5;, 
:>@=59 =0BC@0;L=>9 AB5?5=8 87 G8A5;, 
;>30@8D<>2 G8A5; 2 ?@>ABKE A;CG0OE; 

− 87>1@060BL B>G:0<8 =0 G8A;>2>9 ?@O<>9 
F5;K5 8 @0F8>=0;L=K5 G8A;0; 

− 87>1@060BL B>G:0<8 =0 G8A;>2>9 ?@O<>9 
F5;K5 AB5?5=8 G8A5;, :>@=8 =0BC@0;L=>9 
AB5?5=8 87 G8A5;, ;>30@8D<K G8A5; 2 
?@>ABKE A;CG0OE;  

− 2K?>;=OBL =5A;>6=K5 ?@5>1@07>20=8O 
F5;KE 8 4@>1=>-@0F8>=0;L=KE 1C:25==KE 

!6B5B8AB BC9D<DB64FP CBASF<S@<: J9?B9 K<E?B, 
89?<@BEFP K<E9?, B5O>AB69AA4S 8DB5P, 89ESF<KA4S 
8DB5P, D4J<BA4?PAB9 K<E?B, CD<5?<:ѐAAB9 ;A4K9A<9 
K<E?4, K4EFP, 8B?S, BFABL9A<9, CDBJ9AF, CB6OL9A<9 < 
CBA<:9A<9 A4 ;484AAB9 K<E?B CDBJ9AFB6, @4ELF45; 

− CD<6B8<FP CD<@9DO K<E9? E ;484AAO@< 
E6B=EF64@< 89?<@BEF<; 

− BC9D<DB64FP CBASF<S@<: ?B74D<H@ K<E?4, 
FD<7BAB@9FD<K9E>4S B>DG:ABEFP, D48<4AA4S < 
7D48GEA4S @9D4 G7?4, 69?<K<A4 G7?4, ;484AAB7B 
FBK>B= A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF<, 
E<AGE, >BE<AGE, F4A79AE < >BF4A79AE G7?B6, 
<@9RM<I CDB<;6B?PAGR 69?<K<AG, K<E?4 9 < π; 

− 6OCB?ASFP 4D<H@9F<K9E><9 89=EF6<S, EBK9F4S 
GEFAO9 < C<EP@9AAO9  CD<9@O, CD<@9ASS CD< 
A9B5IB8<@BEF< 6OK<E?<F9?PAO9 GEFDB=EF64; 

− A4IB8<FP ;A4K9A<S >BDAS A4FGD4?PAB= EF9C9A<, 
EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@, 
?B74D<H@4, <ECB?P;GS CD< A9B5IB8<@BEF< 
6OK<E?<F9?PAO9 GEFDB=EF64; 

− CB?P;B64FPES BJ9A>B= < CD<><8>B= CD< 
CD4>F<K9E><I D4EK9F4I; 

− CDB6B8<FP CB <;69EFAO@ HBD@G?4@ < CD46<?4@ 
CD9B5D4;B64A<S 5G>69AAOI 6OD4:9A<=, 
6>?RK4RM<I EF9C9A<,  >BDA<, ?B74D<H@O < 
FD<7BAB@9FD<K9E><9 HGA>J<<; 

− A4IB8<FP ;A4K9A<S K<E?B6OI < 5G>69AAOI 
6OD4:9A<=, BEGM9EF6?SS A9B5IB8<@O9 
CB8EF4AB6>< < CD9B5D4;B64A<S; 

− <;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 
>BFBDB7B 6OD4:9A4 6 7D48GE4I <?< D48<4A4I;  

− <ECB?P;B64FP CD< D9L9A<< ;484K F45?<KAO9 
;A4K9A<< FD<7BAB@9FD<K9E><I  HGA>J<= G7?B6; 
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2K@065=89; 
− 2K@060BL 2 ?@>AB59H8E A;CG0OE 87 
@025=AB20 >4=C ?5@5<5==CN G5@57 4@C385; 

− 2KG8A;OBL 2 ?@>ABKE A;CG0OE 7=0G5=8O 
G8A;>2KE 8 1C:25==KE 2K@065=89, 
>ACI5AB2;OO =5>1E>48<K5 ?>4AB0=>2:8 8 
?@5>1@07>20=8O; 

− 87>1@060BL AE5<0B8G5A:8 C3>;, 25;8G8=0 
:>B>@>3> 2K@065=0 2 3@04CA0E; 

− >F5=820BL 7=0:8 A8=CA0, :>A8=CA0, B0=35=A0, 
:>B0=35=A0 :>=:@5B=KE C3;>2.  

� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I 
GK95AOI CD98@9FB6: 

− 2K?>;=OBL 2KG8A;5=8O ?@8 @5H5=88 7040G 
?@0:B8G5A:>3> E0@0:B5@0; 

− 2K?>;=OBL ?@0:B8G5A:85 @0AG5BK A 
8A?>;L7>20=85< ?@8 =5>1E>48<>AB8 
A?@02>G=KE <0B5@80;>2 8 2KG8A;8B5;L=KE 
CAB@>9AB2; 

− A>>B=>A8BL @50;L=K5 25;8G8=K, 
E0@0:B5@8AB8:8 >1J5:B>2 >:@C60NI53> 
<8@0 A 8E :>=:@5B=K<8 G8A;>2K<8 
7=0G5=8O<8;  

− 8A?>;L7>20BL <5B>4K >:@C3;5=8O, 
?@81;865=8O 8 ?@8:84:8 ?@8 @5H5=88 
?@0:B8G5A:8E 7040G ?>2A54=52=>9 687=8 

− 6OCB?ASFP C9D96B8 69?<K<AO G7?4 <; D48<4AAB= 
@9DO 6 7D48GEAGR < B5D4FAB. 

� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI 
CD98@9FB6: 

− 6OCB?ASFP 89=EF6<S E K<E?B6O@< 84AAO@< CD< 
D9L9A<< ;484K CD4>F<K9E>B7B I4D4>F9D4 < ;484K 
<; D4;?<KAOI B5?4EF9= ;A4A<=, <ECB?P;GS CD< 
A9B5IB8<@BEF< ECD46BKAO9 @4F9D<4?O < 
6OK<E?<F9?PAO9 GEFDB=EF64; 

− BJ9A<64FP, ED46A<64FP < <ECB?P;B64FP CD< 
D9L9A<< CD4>F<K9E><I ;484K K<E?B6O9 ;A4K9A<S 
D94?PAOI 69?<K<A, >BA>D9FAO9 K<E?B6O9 
I4D4>F9D<EF<>< B5N9>FB6 B>DG:4RM97B @<D4 

'@02=5=8O 8 =5@025=AB20 − $5H0BL ;8=59=K5 C@02=5=8O 8 =5@025=AB20, 
:204@0B=K5 C@02=5=8O; 

− $5H0BL  ;>30@8D<8G5A:85 C@02=5=8O 2840 
log  a (bx + c) = d 8 ?@>AB59H85 =5@025=AB20 
2840 log a x < d; 

− $5H0BL ?>:070B5;L=K5 C@02=5=8O, 2840 a 
bx+c = d (345 d <>6=> ?@54AB028BL 2 2845 
AB5?5=8 A >A=>20=85< a) 8 ?@>AB59H85 

−  9L4FP D4J<BA4?PAO9, CB>4;4F9?PAO9 < 
?B74D<H@<K9E><9 GD46A9A<S < A9D469AEF64, 
CDBEF9=L<9 <DD4J<BA4?PAO9 < 
FD<7BAB@9FD<K9E><9 GD46A9A<S, A9D469AEF64 < <I 
E<EF9@O; 

− <ECB?P;B64FP @9FB8O D9L9A<S GD46A9A<=: 
CD<6989A<9 > 6<8G «CDB<;6989A<9 D46AB AG?R» <?< 
«K4EFAB9 D46AB AG?R», ;4@9A4 C9D9@9AAOI; 
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=5@025=AB20 2840 a x  < d (345 d <>6=> 
?@54AB028BL 2 2845 AB5?5=8 A >A=>20=85< 
a);. 

− ?@82>48BL =5A:>;L:> ?@8<5@>2 :>@=59 
?@>AB59H53> B@83>=><5B@8G5A:>3> 
C@02=5=8O 2840: sinx = a, cosx = a, tgx = a, 

ctgx = a, 345 a 3 B01;8G=>5 7=0G5=85 
A>>B25BAB2CNI59 B@83>=><5B@8G5A:>9 
DC=:F88.  

� ?>2A54=52=>9 687=8 8 ?@8 87CG5=88 4@C38E 
?@54<5B>2: 

− A>AB02;OBL 8 @5H0BL C@02=5=8O 8 A8AB5<K 
C@02=5=89 ?@8 @5H5=88 =5A;>6=KE 
?@0:B8G5A:8E 7040G 

− <ECB?P;B64FP @9FB8 <AF9D64?B6 8?S D9L9A<S 
A9D469AEF6;  

− <ECB?P;B64FP 7D4H<K9E><= @9FB8 8?S 
CD<5?<:9AAB7B D9L9A<S GD46A9A<= < A9D469AEF6; 

− <;B5D4:4FP A4 FD<7BAB@9FD<K9E>B= 
B>DG:ABEF< @AB:9EF6B D9L9A<= CDBEF9=L<I 
FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6; 
6OCB?ASFP BF5BD >BDA9= GD46A9A<= <?< D9L9A<= 
A9D469AEF6 6 EBBF69FEF6<< E 8BCB?A<F9?PAO@< 
GE?B6<S@< < B7D4A<K9A<S@<. 

� CB6E98A96AB= :<;A< <  CD< <;GK9A<< 8DG7<I GK95AOI 
CD98@9FB6: 

− EBEF46?SFP < D9L4FP GD46A9A<S, E<EF9@O 
GD46A9A<= < A9D469AEF64 CD< D9L9A<< ;484K 
8DG7<I GK95AOI CD98@9FB6; 

− <ECB?P;B64FP GD46A9A<S < A9D469AEF64 8?S 
CBEFDB9A<S < <EE?98B64A<S CDBEF9=L<I 
@4F9@4F<K9E><I @B89?9= D94?PAOI E<FG4J<= <?< 
CD<>?48AOI ;484K;  

− G@9FP <AF9DCD9F<DB64FP CB?GK9AAO= CD< 
D9L9A<< GD46A9A<S, A9D469AEF64 <?< E<EF9@O 
D9;G?PF4F, BJ9A<64FP 97B  CD468BCB8B5<9 6 
>BAF9>EF9 ;484AAB= D94?PAB= E<FG4J<< <?< 
CD<>?48AB= ;484K< 

(C=:F88 − "?5@8@>20BL =0 107>2>< C@>2=5 ?>=OB8O<8: 
7028A8<>ABL 25;8G8=, DC=:F8O, 0@3C<5=B 8 
7=0G5=85 DC=:F88, >1;0ABL >?@545;5=8O 8 
<=>65AB2> 7=0G5=89 DC=:F88, 3@0D8: 
7028A8<>AB8, 3@0D8: DC=:F88, =C;8 
DC=:F88, ?@><56CB:8 7=0:>?>AB>O=AB20, 
2>7@0AB0=85 =0 G8A;>2>< ?@><56CB:5, 
C1K20=85 =0 G8A;>2>< ?@><56CB:5, 
=081>;LH55 8 =08<5=LH55 7=0G5=85 
DC=:F88 =0 G8A;>2>< ?@><56CB:5, 

− �C9D<DB64FP CBASF<S@<: ;46<E<@BEFP 69?<K<A, 
HGA>J<S, 4D7G@9AF < ;A4K9A<9 HGA>J<<, B5?4EFP 
BCD989?9A<S < @AB:9EF6B ;A4K9A<= HGA>J<<, 
7D4H<> ;46<E<@BEF<, 7D4H<> HGA>J<<, AG?< 
HGA>J<<, CDB@9:GF>< ;A4>BCBEFBSAEF64, 
6B;D4EF4A<9 A4 K<E?B6B@ CDB@9:GF>9, G5O64A<9 
A4 K<E?B6B@ CDB@9:GF>9, A4<5B?PL99 < 
A4<@9APL99 ;A4K9A<9 HGA>J<< A4 K<E?B6B@ 
CDB@9:GF>9, C9D<B8<K9E>4S HGA>J<S, C9D<B8, 
K9FA4S < A9K9FA4S HGA>J<<; 
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?5@8>48G5A:0O DC=:F8O, ?5@8>4;  
− >?5@8@>20BL =0 107>2>< C@>2=5 ?>=OB8O<8: 
?@O<0O 8 >1@0B=0O ?@>?>@F8>=0;L=>ABL 
;8=59=0O, :204@0B8G=0O, ;>30@8D<8G5A:0O 8 
?>:070B5;L=0O DC=:F88, 
B@83>=><5B@8G5A:85 DC=:F88; 

− @0A?>7=020BL 3@0D8:8 M;5<5=B0@=KE 
DC=:F89: ?@O<>9 8 >1@0B=>9 
?@>?>@F8>=0;L=>AB8, ;8=59=>9, 
:204@0B8G=>9, ;>30@8D<8G5A:>9 8 
?>:070B5;L=>9 DC=:F89, 
B@83>=><5B@8G5A:8E DC=:F89; 

− A>>B=>A8BL 3@0D8:8 M;5<5=B0@=KE 
DC=:F89: ?@O<>9 8 >1@0B=>9 
?@>?>@F8>=0;L=>AB8, ;8=59=>9, 
:204@0B8G=>9, ;>30@8D<8G5A:>9 8 
?>:070B5;L=>9 DC=:F89, 
B@83>=><5B@8G5A:8E DC=:F89 A D>@<C;0<8, 
:>B>@K<8 >=8 7040=K; 

− =0E>48BL ?> 3@0D8:C ?@81;86ѐ==> 7=0G5=8O 
DC=:F88 2 7040==KE B>G:0E; 

− >?@545;OBL ?> DC=:F88 (=C;8, ?@><56CB:8 
7=0:>?>AB>O=AB20, ?@><56CB:8 
<>=>B>==>AB8, =081>;LH85 8 =08<5=LH85 
7=0G5=8O 8 B.?.); 

− AB@>8BL MA:87 3@0D8:0 DC=:F88, 
C4>2;5B2>@ONI59 ?@82545==><C =01>@C 
CA;>289 (?@><56CB:8 2>7@0AB0=8O / 
C1K20=8O, 7=0G5=85 DC=:F88 2 7040==>9 
B>G:5, B>G:8 M:AB@5<C<>2 8 B.4.). 

� ?>2A54=52=>9 687=8 8 ?@8 87CG5=88 4@C38E 
?@54<5B>2: 

− >?@545;OBL ?> 3@0D8:0< A2>9AB20 @50;L=KE 
?@>F5AA>2 8 7028A8<>AB59 (=081>;LH85 8 

− �C9D<DB64FP CBASF<S@<: CDS@4S < B5D4FA4S 
CDBCBDJ<BA4?PABEFP, ?<A9=A4S, >648D4F<KA4S, 
?B74D<H@<K9E>4S < CB>4;4F9?PA4S HGA>J<<, 
FD<7BAB@9FD<K9E><9 HGA>J<<;  

− BCD989?SFP ;A4K9A<9 HGA>J<< CB ;A4K9A<R 
4D7G@9AF4 CD< D4;?<KAOI ECBEB54I ;484A<S 
HGA>J<<;  

− EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=; 
− BC<EO64FP CB 7D4H<>G < 6 CDBEF9=L<I E?GK4SI CB 

HBD@G?9 CB6989A<9 < E6B=EF64 HGA>J<=, A4IB8<FP 
CB 7D4H<>G HGA>J<< A4<5B?PL<9 < A4<@9APL<9 
;A4K9A<S; 

− EFDB<FP QE><; 7D4H<>4 HGA>J<<, 
G8B6?9F6BDSRM9= CD<6989AAB@G A45BDG GE?B6<= 
(CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S, ;A4K9A<9 
HGA>J<< 6 ;484AAB= FBK>9, FBK>< Q>EFD9@G@B6, 
4E<@CFBFO, AG?< HGA>J<< < F.8.); 

− D9L4FP GD46A9A<S, CDBEF9=L<9 E<EF9@O 
GD46A9A<=, <ECB?P;GS E6B=EF64 HGA>J<= < <I 
7D4H<>B6. 

� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI 
CD98@9FB6: 

− BCD989?SFP CB 7D4H<>4@ < <ECB?P;B64FP 8?S 
D9L9A<S CD<>?48AOI ;484K E6B=EF64 D94?PAOI 
CDBJ9EEB6 < ;46<E<@BEF9= (A4<5B?PL<9 < 
A4<@9APL<9 ;A4K9A<S, CDB@9:GF>< 6B;D4EF4A<S 
< G5O64A<S HGA>J<<, CDB@9:GF>< 
;A4>BCBEFBSAEF64, 4E<@CFBFO, C9D<B8 < F.C.); 

− <AF9DCD9F<DB64FP E6B=EF64 6 >BAF9>EF9 
>BA>D9FAB= CD4>F<K9E>B= E<FG4J<<;  

− BCD989?SFP CB 7D4H<>4@ CDBEF9=L<9 
I4D4>F9D<EF<>< C9D<B8<K9E><I CDBJ9EEB6  6 
5<B?B7<<, Q>BAB@<>9, @G;O>9, D48<BE6S;< < 8D. 
(4@C?<FG84, C9D<B8 < F.C.) 
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=08<5=LH85 7=0G5=8O, ?@><56CB:8 
2>7@0AB0=8O 8 C1K20=8O, ?@><56CB:8 
7=0:>?>AB>O=AB20 8 B.?.); 

− 8=B5@?@5B8@>20BL A2>9AB20 2 :>=B5:AB5 
:>=:@5B=>9 ?@0:B8G5A:>9 A8BC0F88 

 

1;5<5=BK <0B5<0B8G5A:>3> 
0=0;870 

− "?5@8@>20BL =0 107>2>< C@>2=5 ?>=OB8O<8: 
?@>872>4=0O DC=:F88 2 B>G:5, :0A0B5;L=0O : 
3@0D8:C DC=:F88, ?@>872>4=0O DC=:F88; 

− >?@545;OBL 7=0G5=85 ?@>872>4=>9 DC=:F88 
2 B>G:5 ?> 87>1@065=8N :0A0B5;L=>9 : 
3@0D8:C, ?@>2545==>9 2 MB>9 B>G:5;  

− @5H0BL =5A;>6=K5 7040G8 =0 ?@8<5=5=85 
A2O78 <564C ?@><56CB:0<8 <>=>B>==>AB8 8 
B>G:0<8 M:AB@5<C<0 DC=:F88, A >4=>9 
AB>@>=K, 8 ?@><56CB:0<8 7=0:>?>AB>O=AB20 
8 =C;O<8 ?@>872>4=>9 MB>9 DC=:F88 3 A 
4@C3>9.  

� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I 
CD98@9FB6 

− ?>;L7COAL 3@0D8:0<8, A@02=820BL A:>@>AB8 
2>7@0AB0=8O (@>AB0, ?>2KH5=8O, C25;8G5=8O 
8 B.?.) 8;8 A:>@>AB8 C1K20=8O (?045=8O, 
A=865=8O, C<5=LH5=8O 8 B.?.) 25;8G8= 2 
@50;L=KE ?@>F5AA0E;  

− A>>B=>A8BL 3@0D8:8 @50;L=KE ?@>F5AA>2 8 
7028A8<>AB59 A 8E >?8A0=8O<8, 
2:;NG0NI8<8 E0@0:B5@8AB8:8 A:>@>AB8 
87<5=5=8O (1KAB@K9 @>AB, ?;02=>5 
?>=865=85 8 B.?.); 

− 8A?>;L7>20BL 3@0D8:8 @50;L=KE ?@>F5AA>2 
4;O @5H5=8O =5A;>6=KE ?@8:;04=KE 7040G, 
2 B>< G8A;5 >?@545;OO ?> 3@0D8:C A:>@>ABL 
E>40 ?@>F5AA0  

 

− �C9D<DB64FP CBASF<S@<: CDB<;6B8A4S HGA>J<< 6 
FBK>9, >4E4F9?PA4S > 7D4H<>G HGA>J<<, 
CDB<;6B8A4S HGA>J<<;  

− 6OK<E?SFP CDB<;6B8AGR B8ABK?9A4, @AB7BK?9A4, 
>648D4FAB7B >BDAS, CDB<;6B8AGR EG@@O HGA>J<=; 

− 6OK<E?SFP CDB<;6B8AO9 Q?9@9AF4DAOI HGA>J<= < 
<I >B@5<A4J<=, <ECB?P;GS ECD46BKAO9 @4F9D<4?O;  

− <EE?98B64FP 6 CDBEF9=L<I E?GK4SI HGA>J<< A4 
@BABFBAABEFP, A4IB8<FP A4<5B?PL<9 < 
A4<@9APL<9 ;A4K9A<S HGA>J<=, EFDB<FP 7D4H<>< 
@AB7BK?9AB6 < CDBEF9=L<I D4J<BA4?PAOI 
HGA>J<= E <ECB?P;B64A<9@ 4CC4D4F4 
@4F9@4F<K9E>B7B 4A4?<;4.  

� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI 
CD98@9FB6:  

− D9L4FP CD<>?48AO9 ;484K< <; 5<B?B7<<, H<;<><, 
I<@<<, Q>BAB@<>< < 8DG7<I CD98@9FB6, E6S;4AAO9 
E <EE?98B64A<9@ I4D4>F9D<EF<> D94?PAOI 
CDBJ9EEB6, A4IB:89A<9@ A4<5B?PL<I < 
A4<@9APL<I ;A4K9A<=, E>BDBEF< < GE>BD9A<S < 
F.C.;  

<AF9DCD9F<DB64FP CB?GK9AAO9 D9;G?PF4FO 
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%B0B8AB8:0 8 B5>@8O 
25@>OB=>AB59, ;>38:0 8 
:><18=0B>@8:0 
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