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1. #�%#"$& $��"+�� #$"�$�  Ы ��%*�#��!Ы 

 

1.1. "1;0ABL ?@8<5=5=8O @01>G59 ?@>3@0<<K 

$45BK4S CDB7D4@@4 B5M9B5D4;B64F9?PAB= GK95AB= 8<EJ<C?<AO S6?S9FES K4EFPR 
BEAB6AB= B5D4;B64F9?PAB= CDB7D4@@O 6 EBBF69FEF6<< E (�"% 8?S EC9J<4?PABEF<: 

44.02.01 ДBL>B?PAB9 B5D4;B64A<9 (G>DGCAёAA4S 7DGCC4 EC9J<4?PABEF9= 44.00.00 

�9847B7<K9E>B9 B5D4;B64A<9), 8?S B5GK4RM<IES BKAB= HBD@O B5GK9A<S. 
$45BK4S CDB7D4@@4 D4;D45BF4A4 6 EBBF69FEF6<< E (�"% ED98A97B B5M97B B5D4;B64A<S.  

1.2.  5AB> CG51=>9 48AF8?;8=K 2 AB@C:BC@5 >A=>2=>9 >1@07>20B5;L=>9 ?@>3@0<<K 

"5M9B5D4;B64F9?PA4S GK95A4S 8<EJ<C?<A4 �УД.09 �4F9@4F<>4 <;GK49FES 6 
B5M9B5D4;B64F9?PAB@ J<>?9 GK95AB7B C?4A4 ""# %#" A4 54;9 BEAB6AB7B B5M97B 
B5D4;B64A<S E CB?GK9A<9@ ED98A97B B5M97B B5D4;B64A<S (##%%�) 
 
1.3. #;0=8@C5<K5 @57C;LB0BK >A2>5=8O 48AF8?;8=K: 

 

1.3.1. "E6B9A<9 EB89D:4A<S B5M9B5D4;B64F9?PAB= GK95AB= 8<EJ<C?<AO B59EC9K<649F 
8BEF<:9A<9 B5GK4RM<@<ES E?98GRM<I D9;G?PF4FB6: 
;8G=>AB=KE: 

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<>9 >4> GA<69DE4?PAB@ S;O>9 A4G><, 
ED98EF69 @B89?<DB64A<S S6?9A<= < CDBJ9EEB6; 

 CBA<@4A<9 ;A4K<@BEF< @4F9@4F<>< 8?S A4GKAB-F9IA<K9E>B7B CDB7D9EE4, 
EHBD@<DB64AABEFP BFABL9A<S > @4F9@4F<>9 >4> > K4EF< B5M9K9?B69K9E>B= >G?PFGDO; 

 D4;6<F<9 ?B7<K9E>B7B @OL?9A<S, CDBEFD4AEF69AAB7B 6BB5D4:9A<S, 4?7BD<F@<K9E>B= 
>G?PFGDO, >D<F<KABEF< @OL?9A<S A4 GDB6A9, A9B5IB8<@B@ 8?S 5G8GM9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<, 8?S CDB8B?:9A<S B5D4;B64A<S < E4@BB5D4;B64A<S; 

 B6?489A<9 @4F9@4F<K9E><@< ;A4A<S@< < G@9A<S@<, A9B5IB8<@O@< 6 CB6E98A96AB= 
:<;A<, 8?S BE6B9A<S E@9:AOI 9EF9EF69AAB-A4GKAOI 8<EJ<C?<A < 8<EJ<C?<A 
CDBH9EE<BA4?PAB7B J<>?4, 8?S CB?GK9A<S B5D4;B64A<S 6 B5?4EFSI, A9 FD95GRM<I 
G7?G5?9AAB= @4F9@4F<K9E>B= CB87BFB6><; 

 7BFB6ABEFP < ECBEB5ABEFP > B5D4;B64A<R E <ECB?P;B64A<9@ <AHBD@4J<BAAB- 
>B@@GA<>4J<BAAOI F9IAB?B7<=, 6 FB@ K<E?9 E4@BB5D4;B64A<R, A4 CDBFS:9A<< 6E9= 
:<;A<; EB;A4F9?PAB9 BFABL9A<9 > A9CD9DO6AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= 
CDBH9EE<BA4?PAB= < B5M9EF69AAB= 89SF9?PABEF<; 

 7BFB6ABEFP < ECBEB5ABEFP > E4@BEFBSF9?PAB= F6BDK9E>B= < BF69FEF69AAB= 89SF9?PABEF<; 
 7BFB6ABEFP > >B??9>F<6AB= D45BF9, EBFDG8A<K9EF6G EB E69DEFA<>4@< 6 B5D4;B64F9?PAB=, 
B5M9EF69AAB CB?9;AB=, GK95AB-<EE?98B64F9?PE>B=, CDB9>FAB= < 8DG7<I 6<84I 
89SF9?PABEF<; 

 BFABL9A<9 > CDBH9EE<BA4?PAB= 89SF9?PABEF< >4> 6B;@B:ABEF< GK4EF<S 6 D9L9A<< 
?<KAOI, B5M9EF69AAOI, 7BEG84DEF69AAOI, B5M9A4J<BA4?PAOI CDB5?9@; 
<5B0?@54<5B=KE: 

 G@9A<9 E4@BEFBSF9?PAB BCD989?SFP J9?< 89SF9?PABEF< < EBEF46?SFP C?4AO 
89SF9?PABEF<; 

 G@9A<9 CDB8G>F<6AB B5M4FPES < 6;4<@B89=EF6B64FP 6 CDBJ9EE9 EB6@9EFAB= 
89SF9?PABEF<, GK<FO64FP CB;<J<< 8DG7<I GK4EFA<>B6 89SF9?PABEF<, QHH9>F<6AB 
D4;D9L4FP >BAH?<>FO; 

 6?489A<9 A46O>4@< CB;A464F9?PAB=, GK95AB-<EE?98B64F9?PE>B= < CDB9>FAB= 
89SF9?PABEF<, A46O>4@< D4;D9L9A<S CDB5?9@; 

 7BFB6ABEFP < ECBEB5ABEFP > E4@BEFBSF9?PAB= <AHBD@4J<BAAB-CB;A464F9?PAB= 
89SF9?PABEF<, 6>?RK4S G@9A<9 BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<<, 
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>D<F<K9E>< BJ9A<64FP < <AF9DCD9F<DB64FP <AHBD@4J<R, CB?GK49@GR <; D4;?<KAOI 
<EFBKA<>B6; 

 6?489A<9 S;O>B6O@< ED98EF64@<: G@9A<9 SEAB, ?B7<KAB < FBKAB <;?474FP E6BR FBK>G 
;D9A<S, <ECB?P;B64FP 489>64FAO9 S;O>B6O9 ED98EF64; 

 6?489A<9 A46O>4@< CB;A464F9?PAB= D9H?9>E<< >4> BEB;A4A<S EB69DL49@OI 89=EF6<= < 
@OE?<F9?PAOI CDBJ9EEB6, <I D9;G?PF4FB6 < BEAB64A<=, 7D4A<J E6B97B ;A4A<S < 
A9;A4A<S, AB6OI CB;A464F9?PAOI ;484K < ED98EF6 8?S <I 8BEF<:9A<S; 

 J9?9GEFD9@?9AABEFP 6 CB<E>4I < CD<ASF<< D9L9A<=, EBB5D4;<F9?PABEFP < <AFG<J<S, 
D4;6<FBEFP CDBEFD4AEF69AAOI CD98EF46?9A<=; ECBEB5ABEFP 6BECD<A<@4FP >D4EBFG < 
74D@BA<R @<D4; 
?@54<5B=KE: 

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<>9 >4> K4EF< @<DB6B= >G?PFGDO < @9EF9 
@4F9@4F<>< < <AHBD@4F<>< 6 EB6D9@9AAB= J<6<?<;4J<<, ECBEB54I BC<E4A<S S6?9A<= 
D94?PAB7B @<D4 A4 @4F9@4F<K9E>B@ S;O>9; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<K9E><I CBASF<SI >4> 64:A9=L<I 
@4F9@4F<K9E><I @B89?SI, CB;6B?SRM<I BC<EO64FP < <;GK4FP D4;AO9 CDBJ9EEO < 
S6?9A<S, 6 FB@ K<E?9 E CB@BMPR <AHBD@4J<BAAB->B@@GA<>4J<BAAOI F9IAB?B7<=; 

 6?489A<9 @9FB84@< 8B>4;4F9?PEF6 < 4?7BD<F@B6 D9L9A<S, G@9A<9 <I CD<@9ASFP, 
CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 IB89 D9L9A<S ;484K; 

 6?489A<9 EF4A84DFAO@< CD<9@4@< D9L9A<S D4J<BA4?PAOI < <DD4J<BA4?PAOI, 
CB>4;4F9?PAOI, EF9C9AAOI, FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6, <I E<EF9@; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B5 BEAB6AOI CBASF<SI @4F9@4F<K9E>B7B 4A4?<;4 < <I 
E6B=EF64I, 6?489A<9 G@9A<9@ I4D4>F9D<;B64FP CB6989A<9 HGA>J<=, <ECB?P;B64A<9 
CB?GK9AAOI ;A4A<= 8?S BC<E4A<S < 4A4?<;4 D94?PAOI ;46<E<@BEF9=; 

 6?489A<9 BEAB6AO@< CBASF<S@< B C?BE><I < CDBEFD4AEF69AAOI 79B@9FD<K9E><I 
H<7GD4I, <I BEAB6AOI E6B=EF64I; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B CDBJ9EE4I < S6?9A<SI, <@9RM<I 69DBSFABEFAO= 
I4D4>F9D, EF4F<EF<K9E><I ;4>BAB@9DABEFSI 6 D94?PAB@ @<D9, BEAB6AOI CBASF<SI 
Q?9@9AF4DAB= F9BD<< 69DBSFABEF9=; 

 6?489A<9 A46O>4@< <ECB?P;B64A<S 7BFB6OI >B@CPRF9DAOI CDB7D4@@ CD< 
D9L9A<<;484K. 

 

� @57C;LB0B5 87CG5=8O CG51=>3> ?@54<5B0 « 0B5<0B8:0» =0 C@>2=5 A@54=53> 
>1I53> >1@07>20=8O >1CG0NI89AO =0 107>2>< C@>2=5 =0CG8BAO: 
3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: >BA9KAB9 @AB:9EF6B, Q?9@9AF @AB:9EF64, 
CB8@AB:9EF6B, C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, K<E?B6O9 @AB:9EF64 A4 
>BBD8<A4FAB= CDS@B=, BFD9;B>, <AF9D64?;  

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: GF69D:89A<9, BFD<J4A<9 GF69D:89A<S, 
<EF<AAO9 < ?B:AO9 GF69D:89A<S, CD<K<A4, E?98EF6<9, K4EFAO= E?GK4= B5M97B 
GF69D:89A<S, >BAFDCD<@9D;   

3 A4IB8<FP C9D9E9K9A<9 < B5N98<A9A<9 86GI @AB:9EF6, CD98EF46?9AAOI 7D4H<K9E>< A4 
K<E?B6B= CDS@B=;  

3 EFDB<FP A4 K<E?B6B= CDS@B= CB8@AB:9EF6B K<E?B6B7B @AB:9EF64, ;484AAB9 
CDBEF9=L<@< GE?B6<S@<; 

3 D4ECB;A464FP ?B:AO9 GF69D:89A<S, BL<5>< 6 D4EEG:89A<SI, 6 FB@ K<E?9 E 
<ECB?P;B64A<9@ >BAFDCD<@9DB6. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B= 8?S BC<E4A<S D94?PAOI 
CDBJ9EEB6 < S6?9A<=; 

3 CDB6B8<FP ?B7<K9E><9 D4EEG:89A<S 6 E<FG4J<SI CB6E98A96AB= :<;A< 
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3 "C9D<DB64FP A4 54;B6B@ GDB6A9 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?<:ёAAB9 ;A4K9A<9 
K<E?4, K4EFP, 8B?S, BFABL9A<9, CDBJ9AF, CB6OL9A<9 < CBA<:9A<9 A4 ;484AAB9 K<E?B 
CDBJ9AFB6, @4ELF45;  

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: ?B74D<H@ K<E?4, FD<7BAB@9FD<K9E>4S 
B>DG:ABEFP, 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; 

3 6OCB?ASFP 4D<H@9F<K9E><9 89=EF6<S E J9?O@< < D4J<BA4?PAO@< K<E?4@<; 
3 6OCB?ASFP A9E?B:AO9 CD9B5D4;B64A<S K<E?B6OI 6OD4:9A<=, EB89D:4M<I EF9C9A< 
K<E9?, ?<5B >BDA< <; K<E9?, ?<5B ?B74D<H@O K<E9?; 

3 ED46A<64FP D4J<BA4?PAO9 K<E?4 @9:8G EB5B=; 
3 BJ9A<64FP < ED46A<64FP E D4J<BA4?PAO@< K<E?4@< ;A4K9A<S J9?OI EF9C9A9= K<E9?, 
>BDA9= A4FGD4?PAB= EF9C9A< <; K<E9?, ?B74D<H@B6 K<E9? 6 CDBEFOI E?GK4SI; 

3 <;B5D4:4FP FBK>4@< A4 K<E?B6B= CDS@B= J9?O9 < D4J<BA4?PAO9 K<E?4;  
3 <;B5D4:4FP FBK>4@< A4 K<E?B6B= CDS@B= J9?O9 EF9C9A< K<E9?, >BDA< A4FGD4?PAB= 
EF9C9A< <; K<E9?, ?B74D<H@O K<E9? 6 CDBEFOI E?GK4SI; 

3 6OCB?ASFP A9E?B:AO9 CD9B5D4;B64A<S J9?OI < 8DB5AB-D4J<BA4?PAOI 5G>69AAOI 
6OD4:9A<=; 

3 6OD4:4FP 6 CDBEF9=L<I E?GK4SI <; D469AEF64 B8AG C9D9@9AAGR K9D9; 8DG7<9; 
3 6OK<E?SFP 6 CDBEFOI E?GK4SI ;A4K9A<S K<E?B6OI < 5G>69AAOI 6OD4:9A<=, BEGM9EF6?SS 
A9B5IB8<@O9 CB8EF4AB6>< < CD9B5D4;B64A<S; 

3 <;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 >BFBDB7B 6OD4:9A4 6 7D48GE4I; 
3 BJ9A<64FP ;A4>< E<AGE4, >BE<AGE4, F4A79AE4, >BF4A79AE4 >BA>D9FAOI G7?B6.  
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 6OCB?ASFP 6OK<E?9A<S CD< D9L9A<< ;484K CD4>F<K9E>B7B I4D4>F9D4;  
3 6OCB?ASFP CD4>F<K9E><9 D4EK9FO E <ECB?P;B64A<9@ CD< A9B5IB8<@BEF< ECD46BKAOI 
@4F9D<4?B6 < 6OK<E?<F9?PAOI GEFDB=EF6; 

3 EBBFABE<FP D94?PAO9 69?<K<AO, I4D4>F9D<EF<>< B5N9>FB6 B>DG:4RM97B @<D4 E <I 
>BA>D9FAO@< K<E?B6O@< ;A4K9A<S@<; 

3 <ECB?P;B64FP @9FB8O B>DG7?9A<S, CD<5?<:9A<S < CD<><8>< CD< D9L9A<< CD4>F<K9E><I 
;484K CB6E98A96AB= :<;A< 

3 $9L4FP ?<A9=AO9 GD46A9A<S < A9D469AEF64, >648D4FAO9 GD46A9A<S; 
3 D9L4FP ?B74D<H@<K9E><9 GD46A9A<S 6<84 log a (bx + c) = d < CDBEF9=L<9 A9D469AEF64 
6<84 log a x < d; 

3 D9L4FP CB>4;4F9?PAO9 GD46A9A<S, 6<84 abx+c= d  (789 d @B:AB CD98EF46<FP 6 6<89 
EF9C9A< E BEAB64A<9@ a) < CDBEF9=L<9 A9D469AEF64 6<84 ax < d    (789 d @B:AB 
CD98EF46<FP 6 6<89 EF9C9A< E BEAB64A<9@ a);. 

3 CD<6B8<FP A9E>B?P>B CD<@9DB6 >BDA9= CDBEF9=L97B FD<7BAB@9FD<K9E>B7B GD46A9A<S 
6<84: sin x = a,  cos x = a,  tg x = a, ctg x = a, 789 a 3 F45?<KAB9 ;A4K9A<9 EBBF69FEF6GRM9= 
FD<7BAB@9FD<K9E>B= HGA>J<<. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 EBEF46?SFP < D9L4FP GD46A9A<S < E<EF9@O GD46A9A<= CD< D9L9A<< A9E?B:AOI 
CD4>F<K9E><I ;484K 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 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; 
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3 BC9D<DB64FP A4 54;B6B@ GDB6A9 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<<;  

3 D4ECB;A464FP 7D4H<>< Q?9@9AF4DAOI HGA>J<=: CDS@B= < B5D4FAB= CDBCBDJ<BA4?PABEF<, 
?<A9=AB=, >648D4F<KAB=, ?B74D<H@<K9E>B= < CB>4;4F9?PAB= HGA>J<=, 
FD<7BAB@9FD<K9E><I HGA>J<=; 

3 EBBFABE<FP 7D4H<>< Q?9@9AF4DAOI HGA>J<=: CDS@B= < B5D4FAB= CDBCBDJ<BA4?PABEF<, 
?<A9=AB=, >648D4F<KAB=, ?B74D<H@<K9E>B= < CB>4;4F9?PAB= HGA>J<=, 
FD<7BAB@9FD<K9E><I HGA>J<= E HBD@G?4@<, >BFBDO@< BA< ;484AO; 

3 A4IB8<FP CB 7D4H<>G CD<5?<:ёAAB ;A4K9A<S HGA>J<< 6 ;484AAOI FBK>4I; 
3 BCD989?SFP CB 7D4H<>G E6B=EF64 HGA>J<< (AG?<, CDB@9:GF>< ;A4>BCBEFBSAEF64, 
CDB@9:GF>< @BABFBAABEF<, A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S < F.C.); 

3 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 < F.8.). 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 BCD989?SFP CB 7D4H<>4@ 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, CDB@9:GF>< 
;A4>BCBEFBSAEF64 < F.C.);  

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

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: CDB<;6B8A4S HGA>J<< 6 FBK>9, >4E4F9?PA4S 
> 7D4H<>G HGA>J<<, CDB<;6B8A4S HGA>J<<;  

3 BCD989?SFP ;A4K9A<9 CDB<;6B8AB= HGA>J<< 6 FBK>9 CB <;B5D4:9A<R >4E4F9?PAB= > 
7D4H<>G, CDB6989AAB= 6 QFB= FBK>9; 

3 D9L4FP A9E?B:AO9 ;484K< A4 CD<@9A9A<9 E6S;< @9:8G CDB@9:GF>4@< @BABFBAABEF< < 
FBK>4@< Q>EFD9@G@4 HGA>J<<, E B8AB= EFBDBAO, < CDB@9:GF>4@< ;A4>BCBEFBSAEF64 < 
AG?S@< CDB<;6B8AB= QFB= HGA>J<< 3 E 8DG7B=. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 CB?P;GSEP 7D4H<>4@<, ED46A<64FP E>BDBEF< 6B;D4EF4A<S (DBEF4, CB6OL9A<S, G69?<K9A<S 
< F.C.) <?< E>BDBEF< G5O64A<S (C489A<S, EA<:9A<S, G@9APL9A<S < F.C.) 69?<K<A 6 
D94?PAOI CDBJ9EE4I; 

3 EBBFABE<FP 7D4H<>< D94?PAOI CDBJ9EEB6 < ;46<E<@BEF9= E <I BC<E4A<S@<, 
6>?RK4RM<@< I4D4>F9D<EF<>< E>BDBEF< <;@9A9A<S (5OEFDO= DBEF, C?46AB9 CBA<:9A<9 
< F.C.); 

3 <ECB?P;B64FP 7D4H<>< D94?PAOI CDBJ9EEB6 8?S D9L9A<S A9E?B:AOI CD<>?48AOI ;484K, 
6 FB@ K<E?9 BCD989?SS CB 7D4H<>G E>BDBEFP IB84 CDBJ9EE4 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 BEAB6AO@< BC<E4F9?PAO@< I4D4>F9D<EF<>4@< 
K<E?B6B7B A45BD4: ED98A99 4D<H@9F<K9E>B9, @98<4A4, A4<5B?PL99 < A4<@9APL99 
;A4K9A<S; 

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: K4EFBF4 < 69DBSFABEFP EB5OF<S, E?GK4=AO= 
6O5BD, BCOFO E D46AB6B;@B:AO@< Q?9@9AF4DAO@< EB5OF<S@<; 

3 6OK<E?SFP 69DBSFABEF< EB5OF<= A4 BEAB69 CB8EK9F4 K<E?4 <EIB8B6.  
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 BJ9A<64FP < ED46A<64FP 6 CDBEFOI E?GK4SI 69DBSFABEF< EB5OF<= 6 D94?PAB= :<;A<; 
3 K<F4FP, EBCBEF46?SFP, ED46A<64FP, <AF9DCD9F<DB64FP 6 CDBEFOI E?GK4SI D94?PAO9 
84AAO9, CD98EF46?9AAO9 6 6<89 F45?<J, 8<47D4@@, 7D4H<>B6 

3 $9L4FP A9E?B:AO9 F9>EFB6O9 ;484K< D4;AOI F<CB6; 
3 4A4?<;<DB64FP GE?B6<9 ;484K<, CD< A9B5IB8<@BEF< EFDB<FP 8?S 99 D9L9A<S 
@4F9@4F<K9E>GR @B89?P;  



7 

 

3 CBA<@4FP < <ECB?P;B64FP 8?S D9L9A<S ;484K< <AHBD@4J<R, CD98EF46?9AAGR 6 6<89 
F9>EFB6B= < E<@6B?PAB= ;4C<E<, EI9@, F45?<J, 8<47D4@@, 7D4H<>B6, D<EGA>B6; 

3 89=EF6B64FP CB 4?7BD<F@G, EB89D:4M9@GES 6 GE?B6<< ;484K<; 
3 <ECB?P;B64FP ?B7<K9E><9 D4EEG:89A<S CD< D9L9A<< ;484K<; 
3 D45BF4FP E <;5OFBKAO@< GE?B6<S@<, 6O5<D4S <; 6E9= <AHBD@4J<<, 84AAO9, 
A9B5IB8<@O9 8?S D9L9A<S ;484K<; 

3 BEGM9EF6?SFP A9E?B:AO= C9D95BD 6B;@B:AOI D9L9A<=, 6O5<D4S <; A<I BCF<@4?PAB9 CB 
>D<F9D<S@, EHBD@G?<DB64AAO@ 6 GE?B6<<; 

3 4A4?<;<DB64FP < <AF9DCD9F<DB64FP CB?GK9AAO9 D9L9A<S 6 >BAF9>EF9 GE?B6<S ;484K<, 
6O5<D4FP D9L9A<S, A9 CDBF<6BD9K4M<9 >BAF9>EFG; 

3 D9L4FP ;484K< A4 D4EK9F EFB<@BEF< CB>GCB>, GE?G7, CB9;8B> < F.C.; 
3 D9L4FP A9E?B:AO9 ;484K<, E6S;4AAO9 E 8B?96O@ GK4EF<9@ 6B 6?489A<< H<D@B=, 
CD98CD<SF<9@, A986<:<@BEFPR; 

3 D9L4FP ;484K< A4 CDBEFO9 CDBJ9AFO (E<EF9@O E><8B>, >B@<EE<<) < A4 6OK<E?9A<9 
E?B:AOI CDBJ9AFB6 6 D4;?<KAOI EI9@4I 6>?48B6, >D98<FB6 < <CBF9>; 

3 D9L4FP CD4>F<K9E><9 ;484K<, FD95GRM<9 <ECB?P;B64A<S BFD<J4F9?PAOI K<E9?: A4 
BCD989?9A<9 F9@C9D4FGDO, A4 BCD989?9A<9 CB?B:9A<S A4 6D9@9AAó= BE< (8B A4L9= QDO 
< CBE?9), A4 86<:9A<9 89A9:AOI ED98EF6 (CD<IB8/D4EIB8), A4 BCD989?9A<9 
7?G5<AO/6OEBFO < F.C.; 

3 <ECB?P;B64FP CBASF<9 @4ELF454 8?S A4IB:89A<S D4EEFBSA<= < 8?<A A4 >4DF4I, C?4A4I 
@9EFABEF<, C?4A4I CB@9M9A<=, 6O>DB=>4I, CD< D45BF9 A4 >B@CPRF9D9 < F.C.  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 D9L4FP A9E?B:AO9 CD4>F<K9E><9 ;484K<, 6B;A<>4RM<9 6 E<FG4J<SI CB6E98A96AB= :<;A< 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP 6 CDBEFD4AEF69, 
C4D4??9?PABEFP < C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=; 

3 D4ECB;A464FP BEAB6AO9 6<8O @AB7B7D4AA<>B6 (CD<;@4, C<D4@<84, CDS@BG7B?PAO= 
C4D4??9?9C<C98, >G5); 

3 <;B5D4:4FP <;GK49@O9 H<7GDO BF DG>< < E CD<@9A9A<9@ CDBEFOI K9DF9:AOI 
<AEFDG@9AFB6; 

3 89?4FP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 CDBEFOI B5N9@AOI H<7GD: 6<8 E69DIG, 
E5B>G, EA<;G; 

3 <;6?9>4FP <AHBD@4J<R B CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD4I, CD98EF46?9AAGR 
A4 K9DF9:4I < D<EGA>4I; 

3 CD<@9ASFP F9BD9@G #<H47BD4 CD< 6OK<E?9A<< Q?9@9AFB6 EF9D9B@9FD<K9E><I H<7GD; 
3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= CDBEF9=L<I @AB7B7D4AA<>B6 E CD<@9A9A<9@ 
HBD@G?; 

3 D4ECB;A464FP BEAB6AO9 6<8O F9? 6D4M9A<S (>BAGE, J<?<A8D, EH9D4 < L4D); 
3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= CDBEF9=L<I @AB7B7D4AA<>B6 < F9? 6D4M9A<S 
E CD<@9A9A<9@ HBD@G?. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 EBBFABE<FP 45EFD4>FAO9 79B@9FD<K9E><9 CBASF<S < H4>FO E D94?PAO@< :<;A9AAO@< 
B5N9>F4@< < E<FG4J<S@<; 

3 <ECB?P;B64FP E6B=EF64 CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD 8?S D9L9A<S F<CB6OI 
;484K CD4>F<K9E>B7B EB89D:4A<S; 

3 EBBFABE<FP C?BM48< CB69DIABEF9= F9? B8<A4>B6B= HBD@O D4;?<KAB7B D4;@9D4; 
3 EBBFABE<FP B5N9@O EBEG8B6 B8<A4>B6B= HBD@O D4;?<KAB7B D4;@9D4; 
3 BJ9A<64FP HBD@G CD46<?PAB7B @AB7B7D4AA<>4 CBE?9 EC<?B6, ED9;B6 < F.C. (BCD989?SFP 
>B?<K9EF6B 69DL<A, D959D < 7D4A9= CB?GK9AAOI @AB7B7D4AA<>B6)  

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<9@ 89>4DFB6O >BBD8<A4FO 6 CDBEFD4AEF69;  
3 A4IB8<FP >BBD8<A4FO 69DL<A >G54 < CDS@BG7B?PAB7B C4D4??9?9C<C984 
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3 "C<EO64FP BF89?PAO9 6O84RM<9ES D9;G?PF4FO, CB?GK9AAO9 6 IB89 D4;6<F<S 
@4F9@4F<>< >4> A4G><; 

3 ;A4FP CD<@9DO @4F9@4F<K9E><I BF>DOF<= < <I 46FBDB6 6 E6S;< E BF9K9EF69AAB= < 
6E9@<DAB= <EFBD<9=; 

3 CBA<@4FP DB?P @4F9@4F<>< 6 D4;6<F<< $BEE<< 

3 #D<@9ASFP <;69EFAO9 @9FB8O CD< D9L9A<< EF4A84DFAOI @4F9@4F<K9E><I ;484K; 
3 ;4@9K4FP < I4D4>F9D<;B64FP @4F9@4F<K9E><9 ;4>BAB@9DABEF< 6 B>DG:4RM9= 
89=EF6<F9?PABEF<; 

3 CD<6B8<FP CD<@9DO @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89, 6 FB@ K<E?9 
I4D4>F9D<;GRM<I >D4EBFG < EB69DL9AEF6B B>DG:4RM97B @<D4 < CDB<;6989A<= 
<E>GEEF64 

 

"1CG0NI89AO =0 107>2>< C@>2=5 ?>;CG8B 2>7<>6=>ABL =0CG8BLAO: 
3 "C9D<DB64FP CBASF<S@<: >BA9KAB9 @AB:9EF6B, Q?9@9AF @AB:9EF64, CB8@AB:9EF6B, 
C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B=, 
BFD9;B>, <AF9D64?, CB?G<AF9D64?, CDB@9:GFB> E 6O>B?BFB= FBK>B=, 7D4H<K9E>B9 
CD98EF46?9A<9 @AB:9EF6 A4 >BBD8<A4FAB= C?BE>BEF<; 

3 BC9D<DB64FP CBASF<S@<: GF69D:89A<9, BFD<J4A<9 GF69D:89A<S, <EF<AAO9 < ?B:AO9 
GF69D:89A<S, CD<K<A4, E?98EF6<9, K4EFAO= E?GK4= B5M97B GF69D:89A<S, >BAFDCD<@9D; 

3 CDB69DSFP CD<A48?9:ABEFP Q?9@9AF4 @AB:9EF6G; 
3 A4IB8<FP C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, 6 FB@ K<E?9 CD98EF46?9AAOI 
7D4H<K9E>< A4 K<E?B6B= CDS@B= < A4 >BBD8<A4FAB= C?BE>BEF<; 

3 CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 8?S B5BEAB64A<S <EF<AABEF< GF69D:89A<=. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B= < A4 >BBD8<A4FAB= 
C?BE>BEF< 8?S BC<E4A<S D94?PAOI CDBJ9EEB6 < S6?9A<=;  

3 CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 E<FG4J<SI CB6E98A96AB= :<;A<, CD< D9L9A<< 
;484K <; 8DG7<I CD98@9FB6 

3 %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?<:ёAAB9 ;A4K9A<9 K<E?4, K4EFP, 8B?S, 
BFABL9A<9, CDBJ9AF, CB6OL9A<9 < CBA<:9A<9 A4 ;484AAB9 K<E?B CDBJ9AFB6, @4ELF45; 

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

3 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;  

3 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;  

3 CB?P;B64FPES BJ9A>B= < CD<><8>B= CD< CD4>F<K9E><I D4EK9F4I; 
3 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<<; 

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

3 <;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 >BFBDB7B 6OD4:9A4 6 7D48GE4I <?< D48<4A4I;  
3 <ECB?P;B64FP CD< D9L9A<< ;484K F45?<KAO9 ;A4K9A<S FD<7BAB@9FD<K9E><I HGA>J<= 
G7?B6; 

3 6OCB?ASFP C9D96B8 69?<K<AO G7?4 <; D48<4AAB= @9DO 6 7D48GEAGR < B5D4FAB. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
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3 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; 

3 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 

3  

3 $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; 

3 <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; 

3 <ECB?P;B64FP @9FB8 <AF9D64?B6 8?S D9L9A<S A9D469AEF6; 
3 <ECB?P;B64FP 7D4H<K9E><= @9FB8 8?S CD<5?<:9AAB7B D9L9A<S GD46A9A<= < A9D469AEF6; 
3 <;B5D4:4FP A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF< @AB:9EF6B D9L9A<= CDBEF9=L<I 
FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6; 

3 6OCB?ASFP BF5BD >BDA9= GD46A9A<= <?< D9L9A<= A9D469AEF6 6 EBBF69FEF6<< E 
8BCB?A<F9?PAO@< GE?B6<S@< < B7D4A<K9A<S@<. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 EBEF46?SFP < D9L4FP GD46A9A<S, E<EF9@O GD46A9A<= < A9D469AEF64 CD< D9L9A<< ;484K 
8DG7<I GK95AOI CD98@9FB6; 

3 <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; 

3 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< 

3 "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<<; 

3 BC9D<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<<;  

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

3 EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=; 
3 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; 

3 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.); 

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

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 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.);  
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3 <AF9DCD9F<DB64FP E6B=EF64 6 >BAF9>EF9 >BA>D9FAB= CD4>F<K9E>B= E<FG4J<<;  
3 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.) 

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

3 6OK<E?SFP CDB<;6B8AGR B8ABK?9A4, @AB7BK?9A4, >648D4FAB7B >BDAS, CDB<;6B8AGR 
EG@@O HGA>J<=; 

3 6OK<E?SFP CDB<;6B8AO9 Q?9@9AF4DAOI HGA>J<= < <I >B@5<A4J<=, <ECB?P;GS 
ECD46BKAO9 @4F9D<4?O;  

3 <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. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 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.; 

3  <AF9DCD9F<DB64FP CB?GK9AAO9 D9;G?PF4FO 

3 �@9FP CD98EF46?9A<9 B 8<E>D9FAOI < A9CD9DO6AOI E?GK4=AOI 69?<K<A4I < 
D4ECD989?9A<SI, B A9;46<E<@BEF< E?GK4=AOI 69?<K<A;  

3 <@9FP CD98EF46?9A<9 B @4F9@4F<K9E>B@ B:<84A<< < 8<EC9DE<< E?GK4=AOI 69?<K<A; 
3 <@9FP CD98EF46?9A<9 B ABD@4?PAB@ D4ECD989?9A<< < CD<@9D4I ABD@4?PAB 
D4ECD989?9AAOI E?GK4=AOI 69?<K<A; 

3 CBA<@4FP EGFP ;4>BA4 5B?PL<I K<E9? < 6O5BDBKAB7B @9FB84 <;@9D9A<S 69DBSFABEF9=; 
3 <@9FP CD98EF46?9A<9 B5 GE?B6AB= 69DBSFABEF< < B CB?AB= 69DBSFABEF<, CD<@9ASFP <I 6 
D9L9A<< ;484K; 

3 <@9FP CD98EF46?9A<9 B 64:AOI K4EFAOI 6<84I D4ECD989?9A<= < CD<@9ASFP <I 6 D9L9A<< 
;484K;  

3 <@9FP CD98EF46?9A<9 B >BDD9?SJ<< E?GK4=AOI 69?<K<A, B ?<A9=AB= D97D9EE<<. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 6OK<E?SFP <?< BJ9A<64FP 69DBSFABEF< EB5OF<= 6 D94?PAB= :<;A<; 
3 6O5<D4FP CB8IB8SM<9 @9FB8O CD98EF46?9A<S < B5D45BF>< 84AAOI; 
3 G@9FP D9L4FP A9E?B:AO9 ;484K< A4 CD<@9A9A<9 ;4>BA4 5B?PL<I K<E9? 6 EBJ<B?B7<<, 
EFD4IB64A<<, ;8D46BBID4A9A<<, B59EC9K9A<< 59;BC4EABEF< A4E9?9A<S 6 KD9;6OK4=AOI 
E<FG4J<SI 

3 $9L4FP ;484K< D4;AOI F<CB6, 6 FB@ K<E?9 ;484K< CB6OL9AAB= FDG8ABEF<; 
3 6O5<D4FP BCF<@4?PAO= @9FB8 D9L9A<S ;484K<, D4EE@4FD<64S D4;?<KAO9 @9FB8O; 
3 EFDB<FP @B89?P D9L9A<S ;484K<, CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S; 
3 D9L4FP ;484K<, FD95GRM<9 C9D95BD4 64D<4AFB6, CDB69D>< GE?B6<=, 6O5BD4 
BCF<@4?PAB7B D9;G?PF4F4; 

3 4A4?<;<DB64FP < <AF9DCD9F<DB64FP D9;G?PF4FO 6 >BAF9>EF9 GE?B6<S ;484K<, 6O5<D4FP 
D9L9A<S, A9 CDBF<6BD9K4M<9 >BAF9>EFG;   

3 C9D96B8<FP CD< D9L9A<< ;484K< <AHBD@4J<R <; B8AB= HBD@O 6 8DG7GR, <ECB?P;GS CD< 
A9B5IB8<@BEF< EI9@O, F45?<JO, 7D4H<><, 8<47D4@@O; 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 D9L4FP CD4>F<K9E><9 ;484K< < ;484K< <; 8DG7<I CD98@9FB6 
3 "C9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP 6 CDBEFD4AEF69, C4D4??9?PABEFP < 
C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=; 

3 CD<@9ASFP 8?S D9L9A<S ;484K 79B@9FD<K9E><9 H4>FO, 9E?< GE?B6<S CD<@9A9A<S ;484AO 
6 S6AB= HBD@9; 
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3 D9L4FP ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@; 
3 89?4FP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 B5N9@AOI H<7GD, 6 FB@ K<E?9 D<EB64FP 
6<8 E69DIG, E5B>G, EFDB<FP E9K9A<S @AB7B7D4AA<>B6; 

3 <;6?9>4FP, <AF9DCD9F<DB64FP < CD9B5D4;B6O64FP <AHBD@4J<R B 79B@9FD<K9E><I 
H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I; 

3 CD<@9ASFP 79B@9FD<K9E><9 H4>FO 8?S D9L9A<S ;484K, 6 FB@ K<E?9 CD98CB?474RM<I 
A9E>B?P>B L47B6 D9L9A<S;  

3 BC<EO64FP 6;4<@AB9 D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 CDBEFD4AEF69; 
3 HBD@G?<DB64FP E6B=EF64 < CD<;A4>< H<7GD; 
3 8B>4;O64FP 79B@9FD<K9E><9 GF69D:89A<S; 
3 6?489FP EF4A84DFAB= >?4EE<H<>4J<9= CDBEFD4AEF69AAOI H<7GD (C<D4@<8O, CD<;@O, 
C4D4??9?9C<C98O);  

3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= 79B@9FD<K9E><I F9? E CD<@9A9A<9@ HBD@G?; 
3 6OK<E?SFP D4EEFBSA<S < G7?O 6 CDBEFD4AEF69. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP E6B=EF64 79B@9FD<K9E><I H<7GD 8?S D9L9A<S ;484K CD4>F<K9E>B7B 
I4D4>F9D4 < ;484K <; 8DG7<I B5?4EF9= ;A4A<=  

3 "C9D<DB64FP CBASF<S@< 89>4DFB6O >BBD8<A4FO 6 CDBEFD4AEF69, 69>FBD, @B8G?P 69>FBD4, 
D469AEF6B 69>FBDB6, >BBD8<A4FO 69>FBD4, G7B? @9:8G 69>FBD4@<, E>4?SDAB9 
CDB<;6989A<9 69>FBDB6, >B??<A94DAO9 69>FBDO; 

3 A4IB8<FP D4EEFBSA<9 @9:8G 86G@S FBK>4@<, EG@@G 69>FBDB6 < CDB<;6989A<9 69>FBD4 A4 
K<E?B, G7B? @9:8G 69>FBD4@<, E>4?SDAB9 CDB<;6989A<9, D4E>?48O64FP 69>FBD CB 86G@ 
A9>B??<A94DAO@ 69>FBD4@; 

3 ;48464FP C?BE>BEFP GD46A9A<9@ 6 89>4DFB6B= E<EF9@9 >BBD8<A4F; 
3 D9L4FP CDBEF9=L<9 ;484K< 66989A<9@ 69>FBDAB7B 54;<E4 
3 #D98EF46?SFP 6>?48 6O84RM<IES @4F9@4F<>B6 6 D4;6<F<9 @4F9@4F<>< < <AOI A4GKAOI 
B5?4EF9=; 

3 CBA<@4FP DB?P @4F9@4F<>< 6 D4;6<F<< $BEE<< 

3 �ECB?P;B64FP BEAB6AO9 @9FB8O 8B>4;4F9?PEF64, CDB6B8<FP 8B>4;4F9?PEF6B < 6OCB?ASFP 
BCDB69D:9A<9; 

3 CD<@9ASFP BEAB6AO9 @9FB8O D9L9A<S @4F9@4F<K9E><I ;484K; 
3 A4 BEAB69 @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89 I4D4>F9D<;B64FP >D4EBFG < 
EB69DL9AEF6B B>DG:4RM97B @<D4 < CDB<;6989A<= <E>GEEF64; 

3 CD<@9ASFP CDBEF9=L<9 CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB->B@@GA<>4J<BAAO9 
E<EF9@O CD< D9L9A<< @4F9@4F<K9E><I ;484K 

 

2. %&$'�&'$� � %"��$��!�� ��%*�#��!Ы 

2.1 "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

 

"G=0O D>@<0 >1CG5=8O 
�88 CG95=>9 @45>BK О5J9< G4A>6 

"1J5< >1@07>20B5;L=>9 ?@>3@0<<K 340 

$01>B0 >1CG0NI8EAO 2> 2708<>459AB288 A ?@5?>4020B5;5< 322 

6 FB@ K<E?9:  

?9>J<< (GDB><) 170 

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< CD98GE@BFD9AB)  

CD4>F<K9E><9 ;4ASF<S 152 

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< CD98GE@BFD9AB)  
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?45BD4FBDAO9 ;4ASF<S  

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< CD98GE@BFD9AB)  

>GDEB64S D45BF4 (CDB9>F) (9E?< CD98GE@BFD9A4)  

%4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES (6E97B)(9E?< CD98GE@BFD9A4) 18 

�BAEG?PF4J<< (9E?< CD98GE@BFD9A4) 2 

#DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 8<HH9D9AJ<DB64AAB7B ;4K9F4 6 1 E9@9EFD9 
< Q>;4@9A4 6B 2 E9@9EFD9. 
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2.2. &5<0B8G5A:89 ?;0= 8 A>45@60=85 48AF8?;8=K 

"KA4S HBD@4 B5GK9A<S 
 

!08<5=>20=85 
@0745;>2 8 B5< 

%>45@60=85 CG51=>3> <0B5@80;0, ;01>@0B>@=K5 8 ?@0:B8G5A:85 @01>BK, A0<>AB>OB5;L=0O 
@01>B0 >1CG0NI8EAO, :C@A>20O @01>B (?@>5:B) 

"1J5< 
G0A>2 

 

1 2 3 

1 A5<5AB@ 

$0745; 1. �;351@0 54/8 

&5<0 1.1. 
�6989A<9 

%>45@60=85 CG51=>3> <0B5@80;0 
 4F9@4F<>4 6 A4G>9, F9IA<>9, Q>BAB@<>9, <AHBD@4J<BAAOI F9IAB?B7<SI < CD4>F<K9E>B= 89SF9?PABEF<. 

*9?< < ;484K< <;GK9A<S @4F9@4F<>< CD< BE6B9A<< CDBH9EE<= %#" < EC9J<4?PABEF9= %#". 
2 

%0<>AB>OB5;L=0O @01>B0: #B87BFB6>4 EBB5M9A<S CB F9@9 «$4;6<F<9 CBASF<S B K<E?9.» 4 

&5<0 1.2. 
*9?O9 <DD4J<BA4?PAO9 

K<E?4 

%>45@60=85 CG51=>3> <0B5@80;0 
�DD4J<BA4?PAO9 K<E?4, BEP 89=EF6<F9?PAOI K<E9?, 6OK<E?9A<S ;A4K9A<= 6OD4:9A<= E <DD4J<BA4?PAO@< 

K<E?4@< 

2 

&5<0 1.3. 
�9=EF6<F9?PAO9 K<E?4 

%>45@60=85 CG51=>3> <0B5@80;0 
 AB:9EF6B 89=EF6<F9?PAOI K<E9?, 6OK<E?9A<S ;A4K9A<= 6OD4:9A<= E 89=EF6<F9?PAO@< K<E?4@< 

2 

&5<0 1.4. 
�OCB?A9A<9 
4D<H@9F<K9E><I 

89=EF6<= A48 K<E?4@< 

%>45@60=85 CG51=>3> <0B5@80;0 
#BDS8B> 89=EF6<=, 89=EF6<S A48 B5O>AB69AAO@< < 89ESF<KAO@< 8DB5S@<, <DD4J<BA4?PAO@< K<E?4@< 

2 

%0<>AB>OB5;L=0O @01>B0: #B87BFB6>4 EBB5M9A<S «�EFBD<S 6B;A<>AB69A<S 8DB59=» 4 

&5<0 1.5. 
#D<5?<:9AAO9 
6OK<E?9A<S 

%>45@60=85 CG51=>3> <0B5@80;0 
�5EB?RFA4S < BFABE<F9?PA4S CB7D9LABEF<, B>DG7?9A<9 K<E9? 2 

&5<0 1.6. 
#B7D9LABEFP 6 
CD9B5D4;B64A<SI < 
6OK<E?9A<SI 

%>45@60=85 CG51=>3> <0B5@80;0 
#B7D9LABEF< EG@@O, D4;ABEF<, CDB<;6989A<S < K4EFAB7B CD<5?<:9AAOI 69?<K<A 

2 

&5<0 1.7. 
�B@C?9>EAO9 K<E?4 

%>45@60=85 CG51=>3> <0B5@80;0 
�?795D4<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4, @B8G?P < 4D7G@9AF, >B@C?9>EA4S C?BE>BEFP 2 

&5<0 1.8. 
%F9C9AP E A4FGD4?PAO@ 

CB>4;4F9?9@ 

 

%>45@60=85 CG51=>3> <0B5@80;0 
%6B=EF64 EF9C9A9= E A4FGD4?PAO@ CB>4;4F9?9@ 

2 
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&5<0 1.9. 
%F9C9AP E J9?O@ 
CB>4;4F9?9@ 

#@0:B8G5A:>5 70=OB85 
%6B=EF64 EF9C9A9= E J9?O@ CB>4;4F9?9@ 

2 

&5<0 1.10. 
�D<H@9F<K9E><= >BD9AP 
A4FGD4?PAB= EF9C9A< 

%>45@60=85 CG51=>3> <0B5@80;0 
%6B=EF64 >BDA9= E A4FGD4?PAB= EF9C9APR 

2 

&5<0 1.11. 
�OK<E?9A<9 >BDA9= 
A4FGD4?PAB= EF9C9A< 

%>45@60=85 CG51=>3> <0B5@80;0 
�OK<E?9A<9 < CD9B5D4;B64A<9 6OD4:9A<= E >BDAS@< E A4FGD4?PAB= EF9C9APR 

2 

&5<0 1.12. 
%F9C9A< E 

D4J<BA4?PAO@ 
CB>4;4F9?9@ 

%>45@60=85 CG51=>3> <0B5@80;0 
�4C<EP >BDAS 6 6<89 EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@, E6B=EF64 EF9C9A9= E D4J<BA4?PAO@ 

CB>4;4F9?9@ 

2 

&5<0 1.13. 
%F9C9A< E 

89=EF6<F9?PAO@ 
CB>4;4F9?9@ 

#@0:B8G5A:>5 70=OB85 
%6B=EF64 EF9C9A9= E 89=EF6<F9?PAO@ CB>4;4F9?9@ 

2 

&5<0 1.14. 
#D9B5D4;B64A<9 

K<E?B6OI 6OD4:9A<=, 
EB89D:4M<I EF9C9A< 

%>45@60=85 CG51=>3> <0B5@80;0 
#D9B5D4;B64A<9 K<E?B6OI 6OD4:9A<=, EB89D:4M<I EF9C9A< 

2 

&5<0 1.15. 
#D9B5D4;B64A<9 

5G>69AAOI 6OD4:9A<=, 
EB89D:4M<I EF9C9A< 

%>45@60=85 CG51=>3> <0B5@80;0 
#D9B5D4;B64A<9 5G>69AAOI 6OD4:9A<=, EB89D:4M<I EF9C9A< 

2 

&5<0 1.16. 
"CD989?9A<9 
D46ABE<?PABEF< 
6OD4:9A<= E 
D48<>4?4@< 

%>45@60=85 CG51=>3> <0B5@80;0 
#BASF<9 D46ABE<?PABEF<, B5?4EFP 8BCGEF<@OI ;A4K9A<= CB8>BD9AAB7B 6OD4:9A<S >BDA9= K9FAB= EF9C9A< 

2 

&5<0 1.17. 
�DD4J<BA4?PAO9 
GD46A9A<S 

#@0:B8G5A:>5 70=OB85 
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(BA8 BJ9ABKAOI ED98EF6 (84?99 3 ("%) 3 >B@C?9>F @9FB8<K9E><I < >BAFDB?PAOI  
@4F9D<4?B6, <ECB?P;G9@OI CD< CDB6989A<< F9>GM97B >BAFDB?S BE6B9A<S D9;G?PF4FB6 
B5GK9A<S < CDB@9:GFBKAB= 4FF9EF4J<<. (#D<?B:9A<9 7 2). 

 

 

4. '%�"��/ $������*�� ��%*�#��!Ы 

 

4.1. &@51>20=8O : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

�?S BE6B9A<S 8<EJ<C?<AO FD95G9FES GK95A4S 4G8<FBD<S, >BFBD4S 8B?:A4 
G8B6?9F6BDSFP FD95B64A<S@ %4A<F4DAB-QC<89@<B?B7<K9E><I CD46<? < ABD@4F<6B6 < 5OFP 
BEA4M9A4 F<CB6O@ B5BDG8B64A<9@, 6 FB@ K<E?9 EC9J<4?<;<DB64AAB= GK95AB= @959?PR < 
ED98EF64@< B5GK9A<S, 8BEF4FBKAO@< 8?S 6OCB?A9A<S FD95B64A<= > GDB6AR CB87BFB6>< 
B5GK4RM<IES 

. 

4.2. 'G51=>-<5B>48G5A:>5 8 8=D>@<0F8>==>5 >15A?5G5=85 48AF8?;8=K (<>4C;O) 
 

4.2.1. #5@5G5=L >A=>2=>9 8 4>?>;=8B5;L=>9 CG51=>9 ;8B5@0BC@K, =5>1E>48<>9 4;O 
>A2>5=8O 48AF8?;8=K (<>4C;O) 
 

 

"A=>2=0O CG51=0O ;8B5@0BC@0: 
1. �B7B@B?B6, !. �.   4F9@4F<>4. �?795D4 < A4K4?4 4A4?<;4. �4;B6O= GDB69AP: 10411 >?4EEO : 

GK95A<> 8?S ED98A97B B5M97B B5D4;B64A<S / !. �. �B7B@B?B6. 4  BE>64 : �;84F9?PEF6B 2D4=F, 
2023. 4 241 E. 4 ("5M9B5D4;B64F9?PAO= J<>?). 4 ISBN 978-5-534-16084-0. 4 &9>EF : 

Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 URL: https://urait.ru/bcode/530391 

(84F4 B5D4M9A<S 25.09.237.).  
�>?>;=8B5;L=0O CG51=0O ;8B5@0BC@0: 

1. �B7B@B?B6, !. �.  �?795D4 < A4K4?4 4A4?<;4 : GK95AB9 CBEB5<9 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S / !. �. �B7B@B?B6. 4  BE>64 : �;84F9?PEF6B 2D4=F, 
2023. 4 240 E. 4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-534-09525-8. 4 &9>EF : 
Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 

URL: https://urait.ru/bcode/511954(84F4 B5D4M9A<S 25.09.237.). 
2. �B7B@B?B6, !. �.  �9B@9FD<S : GK95AB9 CBEB5<9 8?S ED98A97B CDBH9EE<BA4?PAB7B 

B5D4;B64A<S / !. �. �B7B@B?B6. 4  BE>64 : �;84F9?PEF6B 2D4=F, 2023. 4 108 E. 4 

(#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-534-09528-9. 4 &9>EF : Q?9>FDBAAO= // 
"5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 URL: https://urait.ru/bcode/511955(84F4 
B5D4M9A<S 25.09.237.). 
  

4.2.2. #5@5G5=L @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 
«�=B5@=5B» (40;55 - A5BL «�=B5@=5B»), =5>1E>48<KE 4;O >A2>5=8O 48AF8?;8=K 
(<>4C;O) 

 

№ !08<5=>20=85 4>:C<5=B0 A C:070=85< @5:2878B>2 
%@>: 

459AB28O 
4>:C<5=B0 

https://urait.ru/bcode/530391
https://urait.ru/bcode/511954
https://urait.ru/bcode/511955
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1 

�B7B6BD A4 8BEFGC > 1�% ZNANIUM.COM @9:8G ''!<& 6 
?<J9 8<D9>FBD4 %( ''!<& < """ «�A4A<G@»7 1151-Q5E BF 

11.07.2023 

% 
12.07.2023 CB 

11.07.2024 

2 

�B7B6BD A4 8BEFGC > 1�% ZNANIUM.COM @9:8G ''!<& 6 
?<J9 8<D9>FBD4 %( ''!<& < """ «�A4A<G@»7 223/801 BF 

23.08.2023 (CD98BEF46?9A<9 8BEFGC4 > >B??9>J<< 1(' 
«(989D4?PAO= C9D9K9AP GK95A<>B6 <;84F9?PEF64 «#DB69M9A<9» 

% 
28.08.2023 CB 

31.12.2024 

3 

�B7B6BD A4 8BEFGC > 1�% «1�% 2$��&» (CB?A4S >B??9>J<S) 
@9:8G ''!<& 6 ?<J9 8<D9>FBD4 %( ''!<& < """ «1?9>FDBAAB9 

<;84F9?PEF6B 2$��&» 7 1/23-Q5E BF 03.03.2023 

% 
04.03.2023 CB 

02.03.2024 

4 
�B7B6BD A4 8BEFGC > 1�% «'A<69DE<F9FE>4S 5<5?<BF9>4 

BA?4=A» @9:8G �4L�' < «!9>E@98<4» 7 223-950 BF 05.09.2022 

% 
01.10.2022 CB 

30.09.2023 

5 
�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G �4L�' < 
<;84F9?PEF6B@ «�4AP» 7 223-948 BF 05.09.2022  

% 
01.10.2022 CB 

30.09.2023 

6 
�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G �4L�' < 
<;84F9?PEF6B@ «�4AP» 7 223-949 BF 05.09.2022  

% 
01.10.2022 CB 

30.09.2023 

7 
%B7?4L9A<9 B EBFDG8A<K9EF69 @9:8G �4L�G < <;84F9?PEF6B@ 

«�4AP» 7 5 BF 05.09.2022 

% 
01.10.2022 CB 

30.09.2023 

8 
1�% «1� �4L�'», 15AA@>G=K9 8B7B6BD @9:8G �4L�' < """ 
«"F>DOFO9 5<5?<BF9KAO9 E<EF9@O» 7 095 BF 01.09.2014 3. 

59EEDBKAO
= 

9 

�B7B6BD A4 8BEFGC > Q?9>FDBAAO@ <;84A<S@ 6 EBEF469 54;O 
84AAOI «!�'+!�3 1���&$"!!�3 �����"&��� 

eLIBRARY.RU» @9:8G ''!<& < """ !1� 7 SU- 20179 /2023 BF 
28.03.2023 

% 28.03 
2023 CB 

31.12.2023 

10 
�B7B6BD A4 �� 8<EE9DF4J<= @9:8G ''!<& < $�� 7 223-997 BF 

11.07.2023 

% 
11.08.2023 CB 

10.08.2024 

11 

�B7B6BD B CB8>?RK9A<< > !1� < B CD98BEF46?9A<< 8BEFGC4 > 
B5N9>F4@ !1� @9:8G �4L�' 6 ?<J9 8<D9>FBD4 %( �4L�' E (��' 

«$��» 7 101/!1�/1438-# BF 11.06.2019  

% 
11.06.2019 CB 

10.06.2024 

 

№ �4@5A (URL) 

1.  http://school-collection.edu.ru/ 

 

4.2.3. #5@5G5=L 8=D>@<0F8>==KE B5E=>;>389, 8A?>;L7C5<KE ?@8 >ACI5AB2;5=88 
>1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 (<>4C;N), 2:;NG0O ?5@5G5=L 
?@>3@0<<=>3> >15A?5G5=8O 8 8=D>@<0F8>==KE A?@02>G=KE A8AB5< (?@8 
=5>1E>48<>AB8) 

 

!08<5=>20=85 ?@>3@0<<=>3> >15A?5G5=8O 

Windows 7 Professional 

Office Standart 2007 Russian OpenLicensePack 

 

 

  

http://school-collection.edu.ru/
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"KA4S HBD@4 B5GK9A<S 
 

1 A5<5AB@ 

№ 

?/? 
!08<5=>20=85 @0745;>2 8 B5< 

�>;-

2> 
G0A>2 

�0;5=40@=K5 
A@>:8 

87CG5=8O 
(?;0=) 

�84 70=OB8O �><0H=55 
7040=85 

$0745; 1. �;351@0 

1 �6989A<9 2/2 %9AFS5DP �9>J<S $9L<FP ;484K< 

2 *9?O9 < D4J<BA4?PAO9 K<E?4 2/4 %9AFS5DP �9>J<S $9L<FP ;484K< 

3 �9=EF6<F9?PAO9 K<E?4 2/6 %9AFS5DP �9>J<S $9L<FP ;484K< 

4 
�OCB?A9A<9 4D<H@9F<K9E><I 
89=EF6<= A48 K<E?4@< 

2/8 %9AFS5DP �9>J<S $9L<FP ;484K< 

5 #D<5?<:9AAO9 6OK<E?9A<S.  2/10 %9AFS5DP �9>J<S $9L<FP ;484K< 

6 
#B7D9LABEFP 6 CD9B5D4;B64A<SI < 
6OK<E?9A<SI 2/12 %9AFS5DP �9>J<S $9L<FP ;484K< 

7 �B@C?9>EAO9 K<E?4 2/14 %9AFS5DP �9>J<S $9L<FP ;484K< 

8 %F9C9AP E A4FGD4?PAO@ CB>4;4F9?9@ 2/16 %9AFS5DP �9>J<S $9L<FP ;484K< 

9 %F9C9AP E J9?O@ CB>4;4F9?9@ 2/18 %9AFS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

10 
�D<H@9F<K9E><= >BD9AP 
A4FGD4?PAB= EF9C9A< 

2/20 %9AFS5DP �9>J<S $9L<FP ;484K< 

11 
�OK<E?9A<9 >BDA9= A4FGD4?PAB= 
EF9C9A< 

2/22 %9AFS5DP �9>J<S $9L<FP ;484K< 

12 
%F9C9A< E D4J<BA4?PAO@ 

CB>4;4F9?9@ 
2/24 %9AFS5DP �9>J<S $9L<FP ;484K< 

13 
%F9C9A< E 89=EF6<F9?PAO@ 
CB>4;4F9?9@ 

2/26 %9AFS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

14 
#D9B5D4;B64A<9 K<E?B6OI 
6OD4:9A<=, EB89D:4M<I EF9C9A< 

2/28 %9AFS5DP �9>J<S $9L<FP ;484K< 

15 
#D9B5D4;B64A<9 5G>69AAOI 
6OD4:9A<=, EB89D:4M<I EF9C9A< 

2/30 %9AFS5DP �9>J<S $9L<FP ;484K< 

16 
"CD989?9A<9 D46ABE<?PABEF< 

6OD4:9A<= E D48<>4?4@<  2/32 %9AFS5DP �9>J<S $9L<FP ;484K< 

17 �DD4J<BA4?PAO9 GD46A9A<S 2/34 %9AFS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

18 $9L9A<9 CB>4;4F9?PAOI GD46A9A<= 2/36 %9AFS5DP �9>J<S $9L<FP ;484K< 

19 
$9L9A<9 CD<>?48AOI ;484K A4 
E?B:AO9 CDBJ9AFO 

2/38 %9AFS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

20 "CD989?9A<9 ?B74D<H@4 2/40 %9AFS5DP �9>J<S $9L<FP ;484K< 

21 %6B=EF64 ?B74D<H@B6 2/42 ">FS5DP �9>J<S $9L<FP ;484K< 

22 
�9ESF<KAO9 < A4FGD4?PAO9 
?B74D<H@O 

2/44 ">FS5DP �9>J<S $9L<FP ;484K< 

23 
(BD@G?4 C9D9IB84 > AB6B@G 
BEAB64A<R ?B74D<H@4 2/46 ">FS5DP #D4>F<K9E>B9 

;4ASF<9 $9L<FP ;484K< 

24 #D46<?4 89=EF6<= E ?B74D<H@4@< 2/48 ">FS5DP �9>J<S $9L<FP ;484K< 

25 
#D9B5D4;B64A<9 6OD4:9A<= E 
?B74D<H@4@< 

2/50 ">FS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

26 �B74D<H@<K9E><9 GD46A9A<S 2/52 ">FS5DP �9>J<S $9L<FP ;484K< 
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27 �BAFDB?PA4S D45BF4 71 2/54 ">FS5DP #D4>F<K9E>B9 
;4ASF<9  

$0745; 2. "A=>2K B@83>=><5B@88 

28 
$48<4AA4S @9D4 G7?4. #B6BDBF FBK>< 
6B>DG7 A4K4?4 >BBD8<A4F 2/56 ">FS5DP �9>J<S $9L<FP ;484K< 

29 "CD989?9A<9 E<AGE4, >BE<AGE4 G7?4 2/58 ">FS5DP �9>J<S $9L<FP ;484K< 

30 
"CD989?9A<9 F4A79AE4 < >BF4A79AE4 
G7?4 2/60 ">FS5DP #D4>F<K9E>B9 

;4ASF<9 $9L<FP ;484K< 

31 

�46<E<@BEFP @9:8G E<AGEB@, 
>BE<AGEB@ < F4A79AEB@ B8AB7B < FB7B 
:9 G7?4 

2/62 ">FS5DP �9>J<S $9L<FP ;484K< 

32 
#D<@9A9A<9 BEAB6AOI 
FD<7BAB@9FD<K9E><I FB:89EF6 2/64 ">FS5DP #D4>F<K9E>B9 

;4ASF<9 $9L<FP ;484K< 

33 (BD@G?O E?B:9A<S 2/66 ">FS5DP �9>J<S $9L<FP ;484K< 

34 
%<AGE, >BE<AGE < F4A79AE 86B=AB7B 
G7?4 2/68 ">FS5DP �9>J<S $9L<FP ;484K< 

35 (BD@G?O CD<6989A<S 2/70 !BS5DP �9>J<S $9L<FP ;484K< 

36 
%G@@4 < D4;ABEFP E<AGEB6 < 

>BE<AGEB6 2/72 !BS5DP �9>J<S $9L<FP ;484K< 

37 
#D<@9A9A<9 HBD@G? FD<7BAB@9FD<< 

CD< D9L9A<< ;484K 2/74 !BS5DP �9>J<S $9L<FP ;484K< 

38 �BAFDB?PA4S D45BF4 72 2/76 !BS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

39 
�D>>BE<AGE. $9L9A<9 GD46A9A<S 
cos(x) = a 

2/78 !BS5DP �9>J<S $9L<FP ;484K< 

40 
�D>E<AGE. $9L9A<9 GD46A9A<= 
sin(x)=a 

2/80 !BS5DP �9>J<S $9L<FP ;484K< 

41 
�D>F4A79AE < 4D>>BF4A79AE. $9L9A<9 
GD46A9A<= tg(x)=a < ctg(x)=a 

2/82 !BS5DP �9>J<S $9L<FP ;484K< 

42 
$9L9A<9 CDBEF9=L<I 
FD<7BAB@9FD<K9E><I GD46A9A<= 

2/84 !BS5DP �9>J<S $9L<FP ;484K< 

43 
&D<7BAB@9FD<K9E><9 GD46A9A<S, 
E6B8SM<9ES > >648D4FAO@ 

2/86 !BS5DP �9>J<S $9L<FP ;484K< 

44 
"8ABDB8AO9 FD<7BAB@9FD<K9E><9 
GD46A9A<S 2/88 !BS5DP �9>J<S $9L<FP ;484K< 

45 
'A<69DE4?PA4S FD<7BAB@9FD<K9E>4S 
CB8EF4AB6>4 2/90 !BS5DP #D4>F<K9E>B9 

;4ASF<9 $9L<FP ;484K< 

46  9FB8 6ECB@B74F9?PAB7B 4D7G@9AF4 2/92 !BS5DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

47 
$9L9A<9 CDBEF9=L<I 
FD<7BAB@9FD<K9E><I A9D469AEF6 2/94 !BS5DP �9>J<S $9L<FP ;484K< 

48 �BAFDB?PA4S D45BF4 73 2/96 !BS5DP #D4>F<K9E>B9 
;4ASF<9  

$0745; 3. (C=:F88, 8E A2>9AB20 8 3@0D8:8 

49 
"CD989?9A<9 K<E?B6B= HGA>J<< < 
ECBEB5O 99 ;484A<S 2/98 !BS5DP �9>J<S $9L<FP ;484K< 

50 %6B=EF64 HGA>J<= 2/100 !BS5DP �9>J<S $9L<FP ;484K< 

51 �;GK9A<9 CBASF<S B5D4FAB= HGA>J<< 2/102 !BS5DP �9>J<S $9L<FP ;484K< 

52 
(GA>J<BA4?PAO9 ;46<E<@BEF< 6 
D94?PAOI CDBJ9EE4I 2/104 �9>45DP #D4>F<K9E>B9 

;4ASF<9 $9L<FP ;484K< 

53 �EE?98B64A<9 HGA>J<< 2/106 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

54 #D9B5D4;B64A<S HGA>J<= 2/108 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 
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55 %F9C9AAO9 HGA>J<< 2/110 �9>45DP �9>J<S $9L<FP ;484K< 

56 #B>4;4F9?PAO9 HGA>J<< 2/112 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

57 �B74D<H@<K9E><9 HGA>J<< 2/114 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

58 
&D<7BAB@9FD<K9E><9 HGA>J<< 
y=cosx < y=sinx 

2/116 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

59 
&D<7BAB@9FD<K9E><9 HGA>J<< y=tgx 

< y=ctgx 
2/118 �9>45DP �9>J<S $9L<FP ;484K< 

60 �BAFDB?PA4S D45BF4 74 2/120 �9>45DP #D4>F<K9E>B9 
;4ASF<9  

$0745; 4. �><18=0B>@8:0 

61 �;GK9A<9 CD46<?4 >B@5<A4FBD<><.  2/122 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

62 #D46<?B CDB<;6989A<S 2/124 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

63 $4;@9M9A<S, EBK9F4A<S 2/126 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

64 #9D9EF4AB6>< 2/128 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

65 

$9L9A<9 CD4>F<K9E><I ;484K E 
<ECB?P;B64A<9@ CD46<? 
>B@5<A4FBD<>< 

2/130 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

66 �<AB@ !PRFBA4 2/132 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

67 �BAFDB?PA4S D45BF4 75 2/134 �9>45DP #D4>F<K9E>B9 
;4ASF<9 $9L<FP ;484K< 

$0745; 5. -;5<5=BK B5>@88 25@>OB=>AB59 8 AB0B8AB8:8 

68 %B5OF<S. �9DBSFABEFP EB5OF<S 2/136 �9>45DP �9>J<S $9L<FP ;484K< 

69 %6B=EF6 69DBSFABEF9= 2/138 �9>45DP #D4>F<K9E>B9 
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89SF9?PABEF<; 

 G@9A<9 CDB8G>F<6AB B5M4FPES < 6;4<@B89=EF6B64FP 6 CDBJ9EE9 EB6@9EFAB= 
89SF9?PABEF<, GK<FO64FP CB;<J<< 8DG7<I GK4EFA<>B6 89SF9?PABEF<, QHH9>F<6AB 
D4;D9L4FP >BAH?<>FO; 

 6?489A<9 A46O>4@< CB;A464F9?PAB=, GK95AB-<EE?98B64F9?PE>B= < CDB9>FAB= 
89SF9?PABEF<, A46O>4@< D4;D9L9A<S CDB5?9@; 

 7BFB6ABEFP < ECBEB5ABEFP > E4@BEFBSF9?PAB= <AHBD@4J<BAAB-CB;A464F9?PAB= 
89SF9?PABEF<, 6>?RK4S G@9A<9 BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<<, 
>D<F<K9E>< BJ9A<64FP < <AF9DCD9F<DB64FP <AHBD@4J<R, CB?GK49@GR <; D4;?<KAOI 
<EFBKA<>B6; 

 6?489A<9 S;O>B6O@< ED98EF64@<: G@9A<9 SEAB, ?B7<KAB < FBKAB <;?474FP E6BR FBK>G 
;D9A<S, <ECB?P;B64FP 489>64FAO9 S;O>B6O9 ED98EF64; 

 6?489A<9 A46O>4@< CB;A464F9?PAB= D9H?9>E<< >4> BEB;A4A<S EB69DL49@OI 89=EF6<= < 
@OE?<F9?PAOI CDBJ9EEB6, <I D9;G?PF4FB6 < BEAB64A<=, 7D4A<J E6B97B ;A4A<S < 
A9;A4A<S, AB6OI CB;A464F9?PAOI ;484K < ED98EF6 8?S <I 8BEF<:9A<S; 
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 J9?9GEFD9@?9AABEFP 6 CB<E>4I < CD<ASF<< D9L9A<=, EBB5D4;<F9?PABEFP < <AFG<J<S, 
D4;6<FBEFP CDBEFD4AEF69AAOI CD98EF46?9A<=; ECBEB5ABEFP 6BECD<A<@4FP >D4EBFG < 
74D@BA<R @<D4; 
?@54<5B=KE: 

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<>9 >4> K4EF< @<DB6B= >G?PFGDO < @9EF9 
@4F9@4F<>< < <AHBD@4F<>< 6 EB6D9@9AAB= J<6<?<;4J<<, ECBEB54I BC<E4A<S S6?9A<= 
D94?PAB7B @<D4 A4 @4F9@4F<K9E>B@ S;O>9; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<K9E><I CBASF<SI >4> 64:A9=L<I 
@4F9@4F<K9E><I @B89?SI, CB;6B?SRM<I BC<EO64FP < <;GK4FP D4;AO9 CDBJ9EEO < 
S6?9A<S, 6 FB@ K<E?9 E CB@BMPR <AHBD@4J<BAAB->B@@GA<>4J<BAAOI F9IAB?B7<=; 

 6?489A<9 @9FB84@< 8B>4;4F9?PEF6 < 4?7BD<F@B6 D9L9A<S, G@9A<9 <I CD<@9ASFP, 
CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 IB89 D9L9A<S ;484K; 

 6?489A<9 EF4A84DFAO@< CD<9@4@< D9L9A<S D4J<BA4?PAOI < <DD4J<BA4?PAOI, 
CB>4;4F9?PAOI, EF9C9AAOI, FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6, <I E<EF9@; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B5 BEAB6AOI CBASF<SI @4F9@4F<K9E>B7B 4A4?<;4 < <I 
E6B=EF64I, 6?489A<9 G@9A<9@ I4D4>F9D<;B64FP CB6989A<9 HGA>J<=, <ECB?P;B64A<9 
CB?GK9AAOI ;A4A<= 8?S BC<E4A<S < 4A4?<;4 D94?PAOI ;46<E<@BEF9=; 

 6?489A<9 BEAB6AO@< CBASF<S@< B C?BE><I < CDBEFD4AEF69AAOI 79B@9FD<K9E><I 
H<7GD4I, <I BEAB6AOI E6B=EF64I; 

 EHBD@<DB64AABEFP CD98EF46?9A<= B CDBJ9EE4I < S6?9A<SI, <@9RM<I 69DBSFABEFAO= 
I4D4>F9D, EF4F<EF<K9E><I ;4>BAB@9DABEFSI 6 D94?PAB@ @<D9, BEAB6AOI CBASF<SI 
Q?9@9AF4DAB= F9BD<< 69DBSFABEF9=; 

 6?489A<9 A46O>4@< <ECB?P;B64A<S 7BFB6OI >B@CPRF9DAOI CDB7D4@@ CD< D9L9A<< 

;484K. 
 

� @57C;LB0B5 87CG5=8O CG51=>3> ?@54<5B0 « 0B5<0B8:0» =0 C@>2=5 A@54=53> 
>1I53> >1@07>20=8O >1CG0NI89AO =0 107>2>< C@>2=5 =0CG8BAO: 
3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: >BA9KAB9 @AB:9EF6B, Q?9@9AF @AB:9EF64, 
CB8@AB:9EF6B, C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, K<E?B6O9 @AB:9EF64 A4 
>BBD8<A4FAB= CDS@B=, BFD9;B>, <AF9D64?;  

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: GF69D:89A<9, BFD<J4A<9 GF69D:89A<S, 
<EF<AAO9 < ?B:AO9 GF69D:89A<S, CD<K<A4, E?98EF6<9, K4EFAO= E?GK4= B5M97B 
GF69D:89A<S, >BAFDCD<@9D;   

3 A4IB8<FP C9D9E9K9A<9 < B5N98<A9A<9 86GI @AB:9EF6, CD98EF46?9AAOI 7D4H<K9E>< A4 
K<E?B6B= CDS@B=;  

3 EFDB<FP A4 K<E?B6B= CDS@B= CB8@AB:9EF6B K<E?B6B7B @AB:9EF64, ;484AAB9 
CDBEF9=L<@< GE?B6<S@<; 

3 D4ECB;A464FP ?B:AO9 GF69D:89A<S, BL<5>< 6 D4EEG:89A<SI, 6 FB@ K<E?9 E 
<ECB?P;B64A<9@ >BAFDCD<@9DB6. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B= 8?S BC<E4A<S D94?PAOI 
CDBJ9EEB6 < S6?9A<=; 

3 CDB6B8<FP ?B7<K9E><9 D4EEG:89A<S 6 E<FG4J<SI CB6E98A96AB= :<;A< 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 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?<:ёAAB9 ;A4K9A<9 
K<E?4, K4EFP, 8B?S, BFABL9A<9, CDBJ9AF, CB6OL9A<9 < CBA<:9A<9 A4 ;484AAB9 K<E?B 
CDBJ9AFB6, @4ELF45;  

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: ?B74D<H@ K<E?4, FD<7BAB@9FD<K9E>4S 
B>DG:ABEFP, 7D48GEA4S @9D4 G7?4, 69?<K<A4 G7?4, ;484AAB7B FBK>B= A4 
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FD<7BAB@9FD<K9E>B= B>DG:ABEF<, E<AGE, >BE<AGE, F4A79AE < >BF4A79AE G7?B6, <@9RM<I 
CDB<;6B?PAGR 69?<K<AG; 

3 6OCB?ASFP 4D<H@9F<K9E><9 89=EF6<S E J9?O@< < D4J<BA4?PAO@< K<E?4@<; 
3 6OCB?ASFP A9E?B:AO9 CD9B5D4;B64A<S K<E?B6OI 6OD4:9A<=, EB89D:4M<I EF9C9A< 
K<E9?, ?<5B >BDA< <; K<E9?, ?<5B ?B74D<H@O K<E9?; 

3 ED46A<64FP D4J<BA4?PAO9 K<E?4 @9:8G EB5B=; 
3 BJ9A<64FP < ED46A<64FP E D4J<BA4?PAO@< K<E?4@< ;A4K9A<S J9?OI EF9C9A9= K<E9?, 
>BDA9= A4FGD4?PAB= EF9C9A< <; K<E9?, ?B74D<H@B6 K<E9? 6 CDBEFOI E?GK4SI; 

3 <;B5D4:4FP FBK>4@< A4 K<E?B6B= CDS@B= J9?O9 < D4J<BA4?PAO9 K<E?4;  
3 <;B5D4:4FP FBK>4@< A4 K<E?B6B= CDS@B= J9?O9 EF9C9A< K<E9?, >BDA< A4FGD4?PAB= 
EF9C9A< <; K<E9?, ?B74D<H@O K<E9? 6 CDBEFOI E?GK4SI; 

3 6OCB?ASFP A9E?B:AO9 CD9B5D4;B64A<S J9?OI < 8DB5AB-D4J<BA4?PAOI 5G>69AAOI 
6OD4:9A<=; 

3 6OD4:4FP 6 CDBEF9=L<I E?GK4SI <; D469AEF64 B8AG C9D9@9AAGR K9D9; 8DG7<9; 
3 6OK<E?SFP 6 CDBEFOI E?GK4SI ;A4K9A<S K<E?B6OI < 5G>69AAOI 6OD4:9A<=, BEGM9EF6?SS 
A9B5IB8<@O9 CB8EF4AB6>< < CD9B5D4;B64A<S; 

3 <;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 >BFBDB7B 6OD4:9A4 6 7D48GE4I; 
3 BJ9A<64FP ;A4>< E<AGE4, >BE<AGE4, F4A79AE4, >BF4A79AE4 >BA>D9FAOI G7?B6.  
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 6OCB?ASFP 6OK<E?9A<S CD< D9L9A<< ;484K CD4>F<K9E>B7B I4D4>F9D4;  
3 6OCB?ASFP CD4>F<K9E><9 D4EK9FO E <ECB?P;B64A<9@ CD< A9B5IB8<@BEF< ECD46BKAOI 
@4F9D<4?B6 < 6OK<E?<F9?PAOI GEFDB=EF6; 

3 EBBFABE<FP D94?PAO9 69?<K<AO, I4D4>F9D<EF<>< B5N9>FB6 B>DG:4RM97B @<D4 E <I 
>BA>D9FAO@< K<E?B6O@< ;A4K9A<S@<; 

3 <ECB?P;B64FP @9FB8O B>DG7?9A<S, CD<5?<:9A<S < CD<><8>< CD< D9L9A<< CD4>F<K9E><I 
;484K CB6E98A96AB= :<;A< 

3 $9L4FP ?<A9=AO9 GD46A9A<S < A9D469AEF64, >648D4FAO9 GD46A9A<S; 
3 D9L4FP ?B74D<H@<K9E><9 GD46A9A<S 6<84 log a (bx + c) = d < CDBEF9=L<9 A9D469AEF64 
6<84 log a x < d; 

3 D9L4FP CB>4;4F9?PAO9 GD46A9A<S, 6<84 abx+c= d  (789 d @B:AB CD98EF46<FP 6 6<89 
EF9C9A< E BEAB64A<9@ a) < CDBEF9=L<9 A9D469AEF64 6<84 ax < d    (789 d @B:AB 
CD98EF46<FP 6 6<89 EF9C9A< E BEAB64A<9@ a);. 

3 CD<6B8<FP A9E>B?P>B CD<@9DB6 >BDA9= CDBEF9=L97B FD<7BAB@9FD<K9E>B7B GD46A9A<S 
6<84: sin x = a,  cos x = a,  tg x = a, ctg x = a, 789 a 3 F45?<KAB9 ;A4K9A<9 EBBF69FEF6GRM9= 
FD<7BAB@9FD<K9E>B= HGA>J<<. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 EBEF46?SFP < D9L4FP GD46A9A<S < E<EF9@O GD46A9A<= CD< D9L9A<< A9E?B:AOI 
CD4>F<K9E><I ;484K 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 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; 

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 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<<;  
3 D4ECB;A464FP 7D4H<>< Q?9@9AF4DAOI HGA>J<=: CDS@B= < B5D4FAB= CDBCBDJ<BA4?PABEF<, 
?<A9=AB=, >648D4F<KAB=, ?B74D<H@<K9E>B= < CB>4;4F9?PAB= HGA>J<=, 
FD<7BAB@9FD<K9E><I HGA>J<=; 
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3 EBBFABE<FP 7D4H<>< Q?9@9AF4DAOI HGA>J<=: CDS@B= < B5D4FAB= CDBCBDJ<BA4?PABEF<, 
?<A9=AB=, >648D4F<KAB=, ?B74D<H@<K9E>B= < CB>4;4F9?PAB= HGA>J<=, 
FD<7BAB@9FD<K9E><I HGA>J<= E HBD@G?4@<, >BFBDO@< BA< ;484AO; 

3 A4IB8<FP CB 7D4H<>G CD<5?<:ёAAB ;A4K9A<S HGA>J<< 6 ;484AAOI FBK>4I; 
3 BCD989?SFP CB 7D4H<>G E6B=EF64 HGA>J<< (AG?<, CDB@9:GF>< ;A4>BCBEFBSAEF64, 
CDB@9:GF>< @BABFBAABEF<, A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S < F.C.); 

3 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 < F.8.). 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 BCD989?SFP CB 7D4H<>4@ 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, CDB@9:GF>< 
;A4>BCBEFBSAEF64 < F.C.);  

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

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: CDB<;6B8A4S HGA>J<< 6 FBK>9, >4E4F9?PA4S 
> 7D4H<>G HGA>J<<, CDB<;6B8A4S HGA>J<<;  

3 BCD989?SFP ;A4K9A<9 CDB<;6B8AB= HGA>J<< 6 FBK>9 CB <;B5D4:9A<R >4E4F9?PAB= > 
7D4H<>G, CDB6989AAB= 6 QFB= FBK>9; 

3 D9L4FP A9E?B:AO9 ;484K< A4 CD<@9A9A<9 E6S;< @9:8G CDB@9:GF>4@< @BABFBAABEF< < 
FBK>4@< Q>EFD9@G@4 HGA>J<<, E B8AB= EFBDBAO, < CDB@9:GF>4@< ;A4>BCBEFBSAEF64 < 
AG?S@< CDB<;6B8AB= QFB= HGA>J<< 3 E 8DG7B=. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 CB?P;GSEP 7D4H<>4@<, ED46A<64FP E>BDBEF< 6B;D4EF4A<S (DBEF4, CB6OL9A<S, G69?<K9A<S 
< F.C.) <?< E>BDBEF< G5O64A<S (C489A<S, EA<:9A<S, G@9APL9A<S < F.C.) 69?<K<A 6 
D94?PAOI CDBJ9EE4I; 

3 EBBFABE<FP 7D4H<>< D94?PAOI CDBJ9EEB6 < ;46<E<@BEF9= E <I BC<E4A<S@<, 
6>?RK4RM<@< I4D4>F9D<EF<>< E>BDBEF< <;@9A9A<S (5OEFDO= DBEF, C?46AB9 CBA<:9A<9 
< F.C.); 

3 <ECB?P;B64FP 7D4H<>< D94?PAOI CDBJ9EEB6 8?S D9L9A<S A9E?B:AOI CD<>?48AOI ;484K, 
6 FB@ K<E?9 BCD989?SS CB 7D4H<>G E>BDBEFP IB84 CDBJ9EE4 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 BEAB6AO@< BC<E4F9?PAO@< I4D4>F9D<EF<>4@< 
K<E?B6B7B A45BD4: ED98A99 4D<H@9F<K9E>B9, @98<4A4, A4<5B?PL99 < A4<@9APL99 
;A4K9A<S; 

3 BC9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: K4EFBF4 < 69DBSFABEFP EB5OF<S, E?GK4=AO= 
6O5BD, BCOFO E D46AB6B;@B:AO@< Q?9@9AF4DAO@< EB5OF<S@<; 

3 6OK<E?SFP 69DBSFABEF< EB5OF<= A4 BEAB69 CB8EK9F4 K<E?4 <EIB8B6.  
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 BJ9A<64FP < ED46A<64FP 6 CDBEFOI E?GK4SI 69DBSFABEF< EB5OF<= 6 D94?PAB= :<;A<; 
3 K<F4FP, EBCBEF46?SFP, ED46A<64FP, <AF9DCD9F<DB64FP 6 CDBEFOI E?GK4SI D94?PAO9 
84AAO9, CD98EF46?9AAO9 6 6<89 F45?<J, 8<47D4@@, 7D4H<>B6 

3 $9L4FP A9E?B:AO9 F9>EFB6O9 ;484K< D4;AOI F<CB6; 
3 4A4?<;<DB64FP GE?B6<9 ;484K<, CD< A9B5IB8<@BEF< EFDB<FP 8?S 99 D9L9A<S 
@4F9@4F<K9E>GR @B89?P;  

3 CBA<@4FP < <ECB?P;B64FP 8?S D9L9A<S ;484K< <AHBD@4J<R, CD98EF46?9AAGR 6 6<89 
F9>EFB6B= < E<@6B?PAB= ;4C<E<, EI9@, F45?<J, 8<47D4@@, 7D4H<>B6, D<EGA>B6; 

3 89=EF6B64FP CB 4?7BD<F@G, EB89D:4M9@GES 6 GE?B6<< ;484K<; 
3 <ECB?P;B64FP ?B7<K9E><9 D4EEG:89A<S CD< D9L9A<< ;484K<; 
3 D45BF4FP E <;5OFBKAO@< GE?B6<S@<, 6O5<D4S <; 6E9= <AHBD@4J<<, 84AAO9, 
A9B5IB8<@O9 8?S D9L9A<S ;484K<; 
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3 BEGM9EF6?SFP A9E?B:AO= C9D95BD 6B;@B:AOI D9L9A<=, 6O5<D4S <; A<I BCF<@4?PAB9 CB 
>D<F9D<S@, EHBD@G?<DB64AAO@ 6 GE?B6<<; 

3 4A4?<;<DB64FP < <AF9DCD9F<DB64FP CB?GK9AAO9 D9L9A<S 6 >BAF9>EF9 GE?B6<S ;484K<, 
6O5<D4FP D9L9A<S, A9 CDBF<6BD9K4M<9 >BAF9>EFG; 

3 D9L4FP ;484K< A4 D4EK9F EFB<@BEF< CB>GCB>, GE?G7, CB9;8B> < F.C.; 
3 D9L4FP A9E?B:AO9 ;484K<, E6S;4AAO9 E 8B?96O@ GK4EF<9@ 6B 6?489A<< H<D@B=, 
CD98CD<SF<9@, A986<:<@BEFPR; 

3 D9L4FP ;484K< A4 CDBEFO9 CDBJ9AFO (E<EF9@O E><8B>, >B@<EE<<) < A4 6OK<E?9A<9 
E?B:AOI CDBJ9AFB6 6 D4;?<KAOI EI9@4I 6>?48B6, >D98<FB6 < <CBF9>; 

3 D9L4FP CD4>F<K9E><9 ;484K<, FD95GRM<9 <ECB?P;B64A<S BFD<J4F9?PAOI K<E9?: A4 
BCD989?9A<9 F9@C9D4FGDO, A4 BCD989?9A<9 CB?B:9A<S A4 6D9@9AAó= BE< (8B A4L9= QDO 
< CBE?9), A4 86<:9A<9 89A9:AOI ED98EF6 (CD<IB8/D4EIB8), A4 BCD989?9A<9 
7?G5<AO/6OEBFO < F.C.; 

3 <ECB?P;B64FP CBASF<9 @4ELF454 8?S A4IB:89A<S D4EEFBSA<= < 8?<A A4 >4DF4I, C?4A4I 
@9EFABEF<, C?4A4I CB@9M9A<=, 6O>DB=>4I, CD< D45BF9 A4 >B@CPRF9D9 < F.C.  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 D9L4FP A9E?B:AO9 CD4>F<K9E><9 ;484K<, 6B;A<>4RM<9 6 E<FG4J<SI CB6E98A96AB= :<;A< 

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP 6 CDBEFD4AEF69, 
C4D4??9?PABEFP < C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=; 

3 D4ECB;A464FP BEAB6AO9 6<8O @AB7B7D4AA<>B6 (CD<;@4, C<D4@<84, CDS@BG7B?PAO= 
C4D4??9?9C<C98, >G5); 

3 <;B5D4:4FP <;GK49@O9 H<7GDO BF DG>< < E CD<@9A9A<9@ CDBEFOI K9DF9:AOI 
<AEFDG@9AFB6; 

3 89?4FP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 CDBEFOI B5N9@AOI H<7GD: 6<8 E69DIG, 
E5B>G, EA<;G; 

3 <;6?9>4FP <AHBD@4J<R B CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD4I, CD98EF46?9AAGR 
A4 K9DF9:4I < D<EGA>4I; 

3 CD<@9ASFP F9BD9@G #<H47BD4 CD< 6OK<E?9A<< Q?9@9AFB6 EF9D9B@9FD<K9E><I H<7GD; 
3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= CDBEF9=L<I @AB7B7D4AA<>B6 E CD<@9A9A<9@ 
HBD@G?; 

3 D4ECB;A464FP BEAB6AO9 6<8O F9? 6D4M9A<S (>BAGE, J<?<A8D, EH9D4 < L4D); 
3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= CDBEF9=L<I @AB7B7D4AA<>B6 < F9? 6D4M9A<S 
E CD<@9A9A<9@ HBD@G?. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 EBBFABE<FP 45EFD4>FAO9 79B@9FD<K9E><9 CBASF<S < H4>FO E D94?PAO@< :<;A9AAO@< 
B5N9>F4@< < E<FG4J<S@<; 

3 <ECB?P;B64FP E6B=EF64 CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD 8?S D9L9A<S F<CB6OI 
;484K CD4>F<K9E>B7B EB89D:4A<S; 

3 EBBFABE<FP C?BM48< CB69DIABEF9= F9? B8<A4>B6B= HBD@O D4;?<KAB7B D4;@9D4; 
3 EBBFABE<FP B5N9@O EBEG8B6 B8<A4>B6B= HBD@O D4;?<KAB7B D4;@9D4; 
3 BJ9A<64FP HBD@G CD46<?PAB7B @AB7B7D4AA<>4 CBE?9 EC<?B6, ED9;B6 < F.C. (BCD989?SFP 
>B?<K9EF6B 69DL<A, D959D < 7D4A9= CB?GK9AAOI @AB7B7D4AA<>B6)  

3 "C9D<DB64FP A4 54;B6B@ GDB6A9 CBASF<9@ 89>4DFB6O >BBD8<A4FO 6 CDBEFD4AEF69;  
3 A4IB8<FP >BBD8<A4FO 69DL<A >G54 < CDS@BG7B?PAB7B C4D4??9?9C<C984 
3 "C<EO64FP BF89?PAO9 6O84RM<9ES D9;G?PF4FO, CB?GK9AAO9 6 IB89 D4;6<F<S 
@4F9@4F<>< >4> A4G><; 

3 ;A4FP CD<@9DO @4F9@4F<K9E><I BF>DOF<= < <I 46FBDB6 6 E6S;< E BF9K9EF69AAB= < 
6E9@<DAB= <EFBD<9=; 

3 CBA<@4FP DB?P @4F9@4F<>< 6 D4;6<F<< $BEE<< 

3 #D<@9ASFP <;69EFAO9 @9FB8O CD< D9L9A<< EF4A84DFAOI @4F9@4F<K9E><I ;484K; 
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3 ;4@9K4FP < I4D4>F9D<;B64FP @4F9@4F<K9E><9 ;4>BAB@9DABEF< 6 B>DG:4RM9= 
89=EF6<F9?PABEF<; 

3 CD<6B8<FP CD<@9DO @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89, 6 FB@ K<E?9 
I4D4>F9D<;GRM<I >D4EBFG < EB69DL9AEF6B B>DG:4RM97B @<D4 < CDB<;6989A<= 
<E>GEEF64 

 

"1CG0NI89AO =0 107>2>< C@>2=5 ?>;CG8B 2>7<>6=>ABL =0CG8BLAO: 
3 "C9D<DB64FP CBASF<S@<: >BA9KAB9 @AB:9EF6B, Q?9@9AF @AB:9EF64, CB8@AB:9EF6B, 
C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B=, 
BFD9;B>, <AF9D64?, CB?G<AF9D64?, CDB@9:GFB> E 6O>B?BFB= FBK>B=, 7D4H<K9E>B9 
CD98EF46?9A<9 @AB:9EF6 A4 >BBD8<A4FAB= C?BE>BEF<; 

3 BC9D<DB64FP CBASF<S@<: GF69D:89A<9, BFD<J4A<9 GF69D:89A<S, <EF<AAO9 < ?B:AO9 
GF69D:89A<S, CD<K<A4, E?98EF6<9, K4EFAO= E?GK4= B5M97B GF69D:89A<S, >BAFDCD<@9D; 

3 CDB69DSFP CD<A48?9:ABEFP Q?9@9AF4 @AB:9EF6G; 
3 A4IB8<FP C9D9E9K9A<9 < B5N98<A9A<9 @AB:9EF6, 6 FB@ K<E?9 CD98EF46?9AAOI 
7D4H<K9E>< A4 K<E?B6B= CDS@B= < A4 >BBD8<A4FAB= C?BE>BEF<; 

3 CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 8?S B5BEAB64A<S <EF<AABEF< GF69D:89A<=. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP K<E?B6O9 @AB:9EF64 A4 >BBD8<A4FAB= CDS@B= < A4 >BBD8<A4FAB= 
C?BE>BEF< 8?S BC<E4A<S D94?PAOI CDBJ9EEB6 < S6?9A<=;  

3 CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 E<FG4J<SI CB6E98A96AB= :<;A<, CD< D9L9A<< 
;484K <; 8DG7<I CD98@9FB6 

3 %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?<:ёAAB9 ;A4K9A<9 K<E?4, K4EFP, 8B?S, 
BFABL9A<9, CDBJ9AF, CB6OL9A<9 < CBA<:9A<9 A4 ;484AAB9 K<E?B CDBJ9AFB6, @4ELF45; 

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

3 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;  

3 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;  

3 CB?P;B64FPES BJ9A>B= < CD<><8>B= CD< CD4>F<K9E><I D4EK9F4I; 
3 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<<; 

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

3 <;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 >BFBDB7B 6OD4:9A4 6 7D48GE4I <?< D48<4A4I;  
3 <ECB?P;B64FP CD< D9L9A<< ;484K F45?<KAO9 ;A4K9A<S FD<7BAB@9FD<K9E><I HGA>J<= 
G7?B6; 

3 6OCB?ASFP C9D96B8 69?<K<AO G7?4 <; D48<4AAB= @9DO 6 7D48GEAGR < B5D4FAB. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 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; 

3 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 
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3  

3 $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; 

3 <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; 

3 <ECB?P;B64FP @9FB8 <AF9D64?B6 8?S D9L9A<S A9D469AEF6; 
3 <ECB?P;B64FP 7D4H<K9E><= @9FB8 8?S CD<5?<:9AAB7B D9L9A<S GD46A9A<= < A9D469AEF6; 
3 <;B5D4:4FP A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF< @AB:9EF6B D9L9A<= CDBEF9=L<I 
FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6; 

3 6OCB?ASFP BF5BD >BDA9= GD46A9A<= <?< D9L9A<= A9D469AEF6 6 EBBF69FEF6<< E 
8BCB?A<F9?PAO@< GE?B6<S@< < B7D4A<K9A<S@<. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 EBEF46?SFP < D9L4FP GD46A9A<S, E<EF9@O GD46A9A<= < A9D469AEF64 CD< D9L9A<< ;484K 
8DG7<I GK95AOI CD98@9FB6; 

3 <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; 

3 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< 

3 "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<<; 

3 BC9D<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<<;  

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

3 EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=; 
3 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; 

3 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.); 

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

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 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.);  

3 <AF9DCD9F<DB64FP E6B=EF64 6 >BAF9>EF9 >BA>D9FAB= CD4>F<K9E>B= E<FG4J<<;  
3 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.) 

3 "C9D<DB64FP CBASF<S@<: CDB<;6B8A4S HGA>J<< 6 FBK>9, >4E4F9?PA4S > 7D4H<>G 
HGA>J<<, CDB<;6B8A4S HGA>J<<; 
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3 6OK<E?SFP CDB<;6B8AGR B8ABK?9A4, @AB7BK?9A4, >648D4FAB7B >BDAS, CDB<;6B8AGR 
EG@@O HGA>J<=; 

3 6OK<E?SFP CDB<;6B8AO9 Q?9@9AF4DAOI HGA>J<= < <I >B@5<A4J<=, <ECB?P;GS 
ECD46BKAO9 @4F9D<4?O;  

3 <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. 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
3 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.; 

3  <AF9DCD9F<DB64FP CB?GK9AAO9 D9;G?PF4FO 

3 �@9FP CD98EF46?9A<9 B 8<E>D9FAOI < A9CD9DO6AOI E?GK4=AOI 69?<K<A4I < 
D4ECD989?9A<SI, B A9;46<E<@BEF< E?GK4=AOI 69?<K<A;  

3 <@9FP CD98EF46?9A<9 B @4F9@4F<K9E>B@ B:<84A<< < 8<EC9DE<< E?GK4=AOI 69?<K<A; 
3 <@9FP CD98EF46?9A<9 B ABD@4?PAB@ D4ECD989?9A<< < CD<@9D4I ABD@4?PAB 
D4ECD989?9AAOI E?GK4=AOI 69?<K<A; 

3 CBA<@4FP EGFP ;4>BA4 5B?PL<I K<E9? < 6O5BDBKAB7B @9FB84 <;@9D9A<S 69DBSFABEF9=; 
3 <@9FP CD98EF46?9A<9 B5 GE?B6AB= 69DBSFABEF< < B CB?AB= 69DBSFABEF<, CD<@9ASFP <I 6 
D9L9A<< ;484K; 

3 <@9FP CD98EF46?9A<9 B 64:AOI K4EFAOI 6<84I D4ECD989?9A<= < CD<@9ASFP <I 6 D9L9A<< 
;484K;  

3 <@9FP CD98EF46?9A<9 B >BDD9?SJ<< E?GK4=AOI 69?<K<A, B ?<A9=AB= D97D9EE<<. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 6OK<E?SFP <?< BJ9A<64FP 69DBSFABEF< EB5OF<= 6 D94?PAB= :<;A<; 
3 6O5<D4FP CB8IB8SM<9 @9FB8O CD98EF46?9A<S < B5D45BF>< 84AAOI; 
3 G@9FP D9L4FP A9E?B:AO9 ;484K< A4 CD<@9A9A<9 ;4>BA4 5B?PL<I K<E9? 6 EBJ<B?B7<<, 
EFD4IB64A<<, ;8D46BBID4A9A<<, B59EC9K9A<< 59;BC4EABEF< A4E9?9A<S 6 KD9;6OK4=AOI 
E<FG4J<SI 

3 $9L4FP ;484K< D4;AOI F<CB6, 6 FB@ K<E?9 ;484K< CB6OL9AAB= FDG8ABEF<; 
3 6O5<D4FP BCF<@4?PAO= @9FB8 D9L9A<S ;484K<, D4EE@4FD<64S D4;?<KAO9 @9FB8O; 
3 EFDB<FP @B89?P D9L9A<S ;484K<, CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S; 
3 D9L4FP ;484K<, FD95GRM<9 C9D95BD4 64D<4AFB6, CDB69D>< GE?B6<=, 6O5BD4 
BCF<@4?PAB7B D9;G?PF4F4; 

3 4A4?<;<DB64FP < <AF9DCD9F<DB64FP D9;G?PF4FO 6 >BAF9>EF9 GE?B6<S ;484K<, 6O5<D4FP 
D9L9A<S, A9 CDBF<6BD9K4M<9 >BAF9>EFG;   

3 C9D96B8<FP CD< D9L9A<< ;484K< <AHBD@4J<R <; B8AB= HBD@O 6 8DG7GR, <ECB?P;GS CD< 
A9B5IB8<@BEF< EI9@O, F45?<JO, 7D4H<><, 8<47D4@@O; 

3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 D9L4FP CD4>F<K9E><9 ;484K< < ;484K< <; 8DG7<I CD98@9FB6 
3 "C9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP 6 CDBEFD4AEF69, C4D4??9?PABEFP < 
C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=; 

3 CD<@9ASFP 8?S D9L9A<S ;484K 79B@9FD<K9E><9 H4>FO, 9E?< GE?B6<S CD<@9A9A<S ;484AO 
6 S6AB= HBD@9; 

3 D9L4FP ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@; 
3 89?4FP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 B5N9@AOI H<7GD, 6 FB@ K<E?9 D<EB64FP 
6<8 E69DIG, E5B>G, EFDB<FP E9K9A<S @AB7B7D4AA<>B6; 

3 <;6?9>4FP, <AF9DCD9F<DB64FP < CD9B5D4;B6O64FP <AHBD@4J<R B 79B@9FD<K9E><I 
H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I; 
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3 CD<@9ASFP 79B@9FD<K9E><9 H4>FO 8?S D9L9A<S ;484K, 6 FB@ K<E?9 CD98CB?474RM<I 
A9E>B?P>B L47B6 D9L9A<S;  

3 BC<EO64FP 6;4<@AB9 D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 CDBEFD4AEF69; 
3 HBD@G?<DB64FP E6B=EF64 < CD<;A4>< H<7GD; 
3 8B>4;O64FP 79B@9FD<K9E><9 GF69D:89A<S; 
3 6?489FP EF4A84DFAB= >?4EE<H<>4J<9= CDBEFD4AEF69AAOI H<7GD (C<D4@<8O, CD<;@O, 
C4D4??9?9C<C98O);  

3 A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= 79B@9FD<K9E><I F9? E CD<@9A9A<9@ HBD@G?; 
3 6OK<E?SFP D4EEFBSA<S < G7?O 6 CDBEFD4AEF69. 
3  

3 � CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
3 <ECB?P;B64FP E6B=EF64 79B@9FD<K9E><I H<7GD 8?S D9L9A<S ;484K CD4>F<K9E>B7B 
I4D4>F9D4 < ;484K <; 8DG7<I B5?4EF9= ;A4A<=  

3 "C9D<DB64FP CBASF<S@< 89>4DFB6O >BBD8<A4FO 6 CDBEFD4AEF69, 69>FBD, @B8G?P 69>FBD4, 
D469AEF6B 69>FBDB6, >BBD8<A4FO 69>FBD4, G7B? @9:8G 69>FBD4@<, E>4?SDAB9 
CDB<;6989A<9 69>FBDB6, >B??<A94DAO9 69>FBDO; 

3 A4IB8<FP D4EEFBSA<9 @9:8G 86G@S FBK>4@<, EG@@G 69>FBDB6 < CDB<;6989A<9 69>FBD4 A4 
K<E?B, G7B? @9:8G 69>FBD4@<, E>4?SDAB9 CDB<;6989A<9, D4E>?48O64FP 69>FBD CB 86G@ 
A9>B??<A94DAO@ 69>FBD4@; 

3 ;48464FP C?BE>BEFP GD46A9A<9@ 6 89>4DFB6B= E<EF9@9 >BBD8<A4F; 
3 D9L4FP CDBEF9=L<9 ;484K< 66989A<9@ 69>FBDAB7B 54;<E4 
3 #D98EF46?SFP 6>?48 6O84RM<IES @4F9@4F<>B6 6 D4;6<F<9 @4F9@4F<>< < <AOI A4GKAOI 
B5?4EF9=; 

3 CBA<@4FP DB?P @4F9@4F<>< 6 D4;6<F<< $BEE<< 

3 �ECB?P;B64FP BEAB6AO9 @9FB8O 8B>4;4F9?PEF64, CDB6B8<FP 8B>4;4F9?PEF6B < 6OCB?ASFP 
BCDB69D:9A<9; 

3 CD<@9ASFP BEAB6AO9 @9FB8O D9L9A<S @4F9@4F<K9E><I ;484K; 
3 A4 BEAB69 @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89 I4D4>F9D<;B64FP >D4EBFG < 
EB69DL9AEF6B B>DG:4RM97B @<D4 < CDB<;6989A<= <E>GEEF64; 

3 CD<@9ASFP CDBEF9=L<9 CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB->B@@GA<>4J<BAAO9 
E<EF9@O CD< D9L9A<< @4F9@4F<K9E><I ;484K. 
 

3 (>@<K :>=B@>;O 8 >F5=:8 @57C;LB0B>2 >A2>5=8O 48AF8?;8=K 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S 3 QFB 6OS6?9A<9, <;@9D9A<9 < BJ9A<64A<9 
D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO.  

� EBBF69FEF6<< E GK95AO@ C?4AB@ EC9J<4?PABEF< 44.02.01 �BL>B?PAB9 
B5D4;B64A<9, D45BK9= CDB7D4@@B= B5M9B5D4;B64F9?PAB= GK95AB= 8<EJ<C?<AO �'�.09 
 4F9@4F<>4 CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= >BAFDB?P D9;G?PF4FB6 
BE6B9A<S. 

3.1 (>@<K B5:CI53> :>=B@>;O  
&9>GM<= >BAFDB?P GEC9649@BEF< CD98EF46?S9F EB5B= CDB69D>G GE6B9A<S GK95AB7B 

@4F9D<4?4, D97G?SDAB BEGM9EF6?S9@GR A4 CDBFS:9A<< >GDE4 B5GK9A<S. 
&9>GM<= >BAFDB?P D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< E D45BK9= 

CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ CDB<EIB8<F CD< <ECB?P;B64A<< 
E?98GRM<I B5S;4F9?PAOI HBD@ >BAFDB?S: 

3 6OCB?A9A<9 CD4>F<K9E><I D45BF,  
- CDB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO EFG89AFB6,  
- CDB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. 
�B 6D9@S CDB6989A<S GK95AOI ;4ASF<= 8BCB?A<F9?PAB <ECB?P;GRFES E?98GRM<9 

HBD@O F9>GM97B >BAFDB?S 3 GEFAO= BCDBE, D9L9A<9 ;484K, F9EF<DB64A<9 CB F9@4@ 
BF89?PAOI ;4ASF<=.  

�K?>;=5=85 8 70I8B0 ?@0:B8G5A:8E @01>B. #D4>F<K9E><9 D45BFO CDB6B8SFES E 
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J9?PR GE6B9A<S < ;4>D9C?9A<S D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO. � IB89 CD4>F<K9E>B= 
D45BFO B5GK4RM<9ES GK4FES <ECB?P;B64FP HBD@G?O, < CD<@9ASFP D4;?<KAO9 @9FB8<>< 
D4EK9F4, 4A4?<;<DB64FP CB?GK9AAO9 D9;G?PF4FO < 89?4FP 6O6B8O, BC<D4SEP A4 
F9BD9F<K9E><9 ;A4A<S. 

%C<EB> CD4>F<K9E><I D45BF:  
 #D4>F<K9E>4S D45BF4 71 «%F9C9AP E J9?O@ CB>4;4F9?9@» 
 #D4>F<K9E>4S D45BF4 72 «%F9C9A< E 89=EF6<F9?PAO@ CB>4;4F9?9@» 
 #D4>F<K9E>4S D45BF4 73 «�DD4J<BA4?PAO9 GD46A9A<S» 
 #D4>F<K9E>4S D45BF4 74 «$9L9A<9 CD<>?48AOI ;484K A4 E?B:AO9 CDBJ9AFO» 
 #D4>F<K9E>4S D45BF4 75 «(BD@G?4 C9D9IB84 > AB6B@G BEAB64A<R ?B74D<H@4».  
 #D4>F<K9E>4S D45BF4 76 «#D9B5D4;B64A<9 6OD4:9A<= E ?B74D<H@4@<» 
 #D4>F<K9E>4S D45BF4 77 «"CD989?9A<9 F4A79AE4 < >BF4A79AE4 G7?4» 
 #D4>F<K9E>4S D45BF4 78 «#D<@9A9A<9 BEAB6AOI FD<7BAB@9FD<K9E><I FB:89EF6» 
 #D4>F<K9E>4S D45BF4 79 «'A<69DE4?PA4S FD<7BAB@9FD<K9E>4S CB8EF4AB6>4» 
 #D4>F<K9E>4S D45BF4 710 «(GA>J<BA4?PAO9 ;46<E<@BEF< 6 D94?PAOI CDBJ9EE4I» 
 #D4>F<K9E>4S D45BF4 711 «�EE?98B64A<9 HGA>J<<» 
 #D4>F<K9E>4S D45BF4 712 «#D9B5D4;B64A<S HGA>J<=» 
 #D4>F<K9E>4S D45BF4 713 «#B>4;4F9?PAO9 HGA>J<<» 
 #D4>F<K9E>4S D45BF4 714 «�B74D<H@<K9E><9 HGA>J<<» 
 #D4>F<K9E>4S D45BF4 715 «&D<7BAB@9FD<K9E><9 HGA>J<< y=cosx < y=sinx» 
 #D4>F<K9E>4S D45BF4 716 «�;GK9A<9 CD46<?4 >B@5<A4FBD<><» 
 #D4>F<K9E>4S D45BF4 717 «#D46<?B CDB<;6989A<S»  
 #D4>F<K9E>4S D45BF4 718 «$4;@9M9A<S, EBK9F4A<S»  
 #D4>F<K9E>4S D45BF4 719 «#9D9EF4AB6><» 
 #D4>F<K9E>4S D45BF4 720 «$9L9A<9 CD4>F<K9E><I ;484K E <ECB?P;B64A<9@ CD46<? 
>B@5<A4FBD<><» 

 #D4>F<K9E>4S D45BF4 721 «�<AB@ !PRFBA4» 
 #D4>F<K9E>4S D45BF4 722 «%6B=EF6 69DBSFABEF9=» 
 #D4>F<K9E>4S D45BF4 723 «"FABE<F9?PA4S K4EFBF4» 
 #D4>F<K9E>4S D45BF4 724 «&9BD9@4 E?B:9A<S 69DBSFABEF9=» 
 #D4>F<K9E>4S D45BF4 725 «%G@@4 69DBSFABEF9= CDBF<6BCB?B:AOI EB5OF<=» 
 #D4>F<K9E>4S D45BF4 726 «#B?A4S 7DGCC4 EB5OF<=» 
 #D4>F<K9E>4S D45BF4 727 «'E?B6A4S 69DBSFABEFP» 
 #D4>F<K9E>4S D45BF4 728 «%?GK4=AO9 69?<K<AO» 
 #D4>F<K9E>4S D45BF4 729 «�4>BA D4ECD989?9A<S E?GK4=AB= 69?<K<AO» 
 #D4>F<K9E>4S D45BF4 730 «*9AFD4?PAO9 F9A89AJ<< E?GK4=AB= 69?<K<AO» 
 #D4>F<K9E>4S D45BF4 731 «%G@@4 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= 
CDB7D9EE<<» 

 #D4>F<K9E>4S D45BF4 732 «#D<@9A9A<9 F45?<JO CDB<;6B8AOI Q?9@9AF4DAOI 
HGA>J<=» 

 #D4>F<K9E>4S D45BF4 733 «�EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AB=» 
 #D4>F<K9E>4S D45BF4 734 «�OCG>?BEFP 7D4H<>4 HGA>J<<, FBK>< C9D97<54» 
 #D4>F<K9E>4S D45BF4 735 «(<;<K9E><= E@OE? CDB<;6B8AB=» 
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 #D4>F<K9E>4S D45BF4 736 «$9L9A<9 ;484K A4 E6S;P C9D6BB5D4;AB= < 99 
CDB<;6B8AB=» 

 #D4>F<K9E>4S D45BF4 737 «!9BCD989?9AAO= <AF97D4?» 
 #D4>F<K9E>4S D45BF4 738 «!4IB:89A<9 <AF97D4?B6 E CB@BMPR F45?<JO 
C9D6BB5D4;AOI» 

 #D4>F<K9E>4S D45BF4 739 «!4IB:89A<9 <AF97D4?B@ @9FB8B@ ;4@9AO 
C9D9@9AAB=» 

 #D4>F<K9E>4S D45BF4 740 «�OK<E?9A<9 BCD989?9AAOI <AF97D4?B6. (BD@G?4 
!PRFBA4-�9=5A<J4» 

 #D4>F<K9E>4S D45BF4 741 «#D<@9A9A<9 <AF97D4?4 8?S 6OK<E?9A<S H<;<K9E><I 
69?<K<A» 

 #D4>F<K9E>4S D45BF4 742 «$9L9A<9 A9D469AEF6 E B8AB= C9D9@9AAB=» 
 #D4>F<K9E>4S D45BF4 743 «%<EF9@O GD46A9A<=.  9FB8 CB8EF4AB6><» 
 #D4>F<K9E>4S D45BF4 744 «%<EF9@O A9D469AEF6 E B8AB= C9D9@9AAB=» 
 #D4>F<K9E>4S D45BF4 745 «�D4H<K9E><= @9FB8 D9L9A<S E<EF9@ A9D469AEF6 E 
86G@S C9D9@9AAO@<» 

 #D4>F<K9E>4S D45BF4 746 «&9BD9@4 B FD9I C9DC9A8<>G?SD4I» 
 #D4>F<K9E>4S D45BF4 747 «&9FD4Q8D» 
 #D4>F<K9E>4S D45BF4 748 «#<D4@<84» 
 #D4>F<K9E>4S D45BF4 749 «'E9K9AA4S C<D4@<84» 
 #D4>F<K9E>4S D45BF4 750 «*<?<A8D» 
 #D4>F<K9E>4S D45BF4 751 «#?BM48P CB69DIABEF< J<?<A8D» 
 #D4>F<K9E>4S D45BF4 752 «#?BM48P 5B>B6B= < CB?AB= CB69DIABEF< >BAGE4» 
 #D4>F<K9E>4S D45BF4 753 «#BASF<9 B5N9@4. "5N9@ CDS@BG7B?PAB7B 
C4D4??9?9C<C984» 

 #D4>F<K9E>4S D45BF4 754 «"5N9@ J<?<A8D4» 
 #D4>F<K9E>4S D45BF4 755 «"5N9@ C<D4@<8O» 
 #D4>F<K9E>4S D45BF4 756 «"5N9@ C<D4@<8O» 
 #D4>F<K9E>4S D45BF4 757 «"5N9@ >BAGE4 < L4D4» 
 #D4>F<K9E>4S D45BF4 758 «�9>FBDAB9 CDB<;6989A<9 69>FBDB6» 
 #D4>F<K9E>4S D45BF4 759 «'D46A9A<9 C?BE>BEF<» 
 #D4>F<K9E>4S D45BF4 760 «�OK<E?9A<9 G7?B6 @9:8G CDS@O@< < C?BE>BEFS@<» 
 #D4>F<K9E>4S D45BF4 762 «'D46A9A<9 EH9DO» 

 

#@0:B8G5A:0O @01>B0 №1 
«$5H5=85 ?@8:;04=KE 7040G =0 A;>6=K5 ?@>F5=BK» 

%GM9EF6G9F HBD@G?4 8?S A4K<E?9A<S E?B:AB7B CDBJ9AF4: 
S=A*(1+R)

T
 

A- EG@@4 6>?484; 
R- EF46>4 CDBJ9AF4; 
T- >B?<K9EF6B C9D<B8B6; 
S- CB?GK49@4S EG@@4. 
$4EE@BFD<@ A9E>B?P>B ;484K, D9L49@OI CB QFB= HBD@G?9. 
�484A<9 1. 
$4EEK<F4FP EG@@G 6>?484 K9D9; 3 7B84 CD< E?B:AB= CDBJ9AFAB= EF46>9 10% 
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7B8B6OI, 9E?< 5O?B 6?B:9AB 100000 DG5?9=. 
�484A<9 2. 
% >4>B= CDBJ9AFAB= EF46>B= A9B5IB8<@B 6?B:<FP 89AP7< 6 54A>, 9E?< K9D9; 2 7B84 

6>?48K<> IBK9F CB?GK<FP 120000 DG5?9= CD< C9D6BA4K4?PAB@ 6;ABE9 100000 DG5?9=? 
�484A<9 3. 
�4 5 ?9F CD< E?B:AB= CDBJ9AFAB= EF46>9 7% 7B8B6OI A4 EK9FG G 6>?48K<>4 EF4?B 

200000 DG5?9=. %>B?P>B 89A97 BA 6?B:<? 6 54A>? 
�484A<9 4. 
�?S B5GK9A<S 6 >B??98:9 A9B5IB8<@B 120000 DG5?9=. $B8<F9?< ">E4AO CB?B:<?< 

6 54A> 75000 DG5?9= CB8 6% 7B8B6OI (E?B:A4S CDBJ9AFA4S EF46>4). �G89F ?< G A<I 
A9B5IB8<@4S EG@@4, 9E?< CB>4 ">E4A4 6 C9D6B@ >?4EE9 (EK<F4FP B5GK9A<9 6 L>B?9 9 ?9F)? 

�484A<9 5. 
�BD<E IBK9F 6?B:<FP 50000 DG5?9= A4 5 ?9F, KFB5O CB?GK<FP A9 @9APL9 70000 

DG5?9=. "8<A 54A> CD98?4749F 6?B:<FP 89AP7< CB8 8% 7B8B6OI, 4 8DG7B= - CB8 0,5% 6 
@9ESJ. �4>B@G 54A>G BF84FP CD98CBKF9A<9 �BD<EG? 

�484A<9 6. 
�4>GR EG@@G AG:AB 6?B:<FP 6 54A>, KFB5O K9D9; 3 7B84 A4 EK9FG 5O?B 59550 

DG5?9=, 9E?< E?B:A4S CDBJ9AFA4S EF46>4 54A>4 D46A4 0,5% 6 @9ESJ? 
 

#@0:B8G5A:0O @01>B0 №2 
«#@8<5=5=85 >A=>2=KE B@83>=><5B@8G5A:8E B>645AB2» 

"EAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B ý�ÿ2ÿ + �Āý2ÿ = 1 
�ECB@A<@, KFB >648D4F ?R5B7B K<E?4 6E9784 5B?PL9 <?< D469A AG?S < 9M9 D4; 

6A<@4F9?PAB CBE@BFD<@ A4 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B. 
�4@9K49@, KFB  ý�ÿ2ÿ ≪ 1 <    �Āý2ÿ ≪ 1 

"F>G84 21 ≪ sin ÿ ≪ 1 < 21 ≪ cos ÿ ≪ 1 

!4=89@ sin Ā < cos Ā, ;4@9F<@, KFB sin ÿ = cos Ā; 4 cos ÿ = sin Ā; þ�ÿ = �þ�Ā 

&B 9EFP 6 CDS@BG7B?PAB@ FD9G7B?PA<>9 E<AGE B8AB7B BEFDB7B G7?4 D469A >BE<AGEG 
8DG7B7B (< A4B5BDBF). 

�4@9F<@, KFB ;A4S >BE<AGE B8AB7B G7?4, @B:AB A4=F< E<AGE (F4A79AE, >BF4A79AE). � 
A4B5BDBF. cos ÿ = +/2√1 2 ý�ÿ2 ÿ sin ÿ = +/2√1 2 �Āý2 ÿ 

�A4> +/- ;46<E<F BF FB7B, >4>B= K9F69DF< CD<A48?9:<F G7B? ÿ. 

 

�484A<9 1 

"F69K49@ A4 6BCDBE, @B:9F ?< E<AGE CDB<;6B?PAB7B G7?4 D46ASFPES -2; 8; 1; 0,2; 1/8; √3/2 

 B:9F ?< >BE<AGE CDB<;6B?PAB7B G7?4 D46ASFPES -6; -0,6; 1/2; 1/14; √5/25 

�484A<9 2 

 B:9F ?< E<AGE < >BE<AGE B8AB7B < FB7B :9 G7?4 G8B6?9F6BDSFP GE?B6<S@ (?<5B 
;484A<9 @B:9F ;6GK4FP F4> 3 EGM9EF6G9F ?< F4>B= G7B? ÿ, KFB 97B E<AGE < >BE<AGE D46AO 
EBBF69FEF69AAB) 

1) sinÿ = 12 ; cosÿ = √32   

#B8EF46?S9@ ;A4K9A<9 6 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B, CDB69DS9@ ý�ÿ2ÿ + �Āý2ÿ = (12)2 + (√32 )2 = 14 + 34 = 1  "F69F: ��(EGM9EF6G9F)  

2) sinÿ = 14; cosÿ = √34   

#B8EF46?S9@ ;A4K9A<9 6 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B, CDB69DS9@ 

http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
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ý�ÿ2ÿ + �Āý2ÿ = (14)2 + (√34 )2 = 116 + 316 = 14 

"F69F: !�& (F4>B7B G7?4 ÿ =е ACMеABвCеB)  

 

�484A<9 3 

!4=F< @AB:9EF6B ;A4K9A<= HGA>J<< þ = 7 cos ÿ 2 3 

�ECB@<A49@  21 ≪ cos ÿ ≪ 1      27 ≪ 7cos ÿ ≪ 7      27 2 3 ≪ 7cos ÿ 2 3 ≪ 7 2 3      210 ≪ þ ≪ 4     

"F69F :    210 ≪ þ ≪ 4           

 

&4A79AE BEFDB7B G7?4 CDS@BG7B?PAB7B FD9G7B?PA<>4 3 BFABL9A<9 CDBF<6B?9:4M97B 
>4F9F4 > CD<?9:4M9@G 

tg  ÿ =  ÿĀ =  sin �cos �  

�BF4A79AE BEFDB7B G7?4 CDS@BG7B?PAB7B FD9G7B?PA<>4 3 BFABL9A<9 CD<?9:4M97B 
>4F9F4 > CDBF<6B?9:4M9@G 

Etg  ÿ =  Āÿ =  cos �sin �         

"F>G84 tg  ÿ ∗  Atg  ÿ = 1, ?<5B, KFB FB:9 E4@B9  þ� ÿ = 1ā�� � 

 

�484A<9 4 

+9@G D469A F4A79AE, 9E?< >BF4A79AE D469A -2; -7; 1/3; 15/2? 

�484A<9 5 

 B:9F ?< F4A79E G7?4 D46ASFPES -4; 6; -3; 0; 1000000? 

�484A<9 6 

�B>4;4FP  FB:89EF6B   �Āý4ÿ 2 ý�ÿ4ÿ = �Āý2ÿ 2 ý�ÿ2ÿ �Āý4ÿ 2 ý�ÿ4ÿ = (�Āý2ÿ 2 ý�ÿ2ÿ)(�Āý2ÿ + ý�ÿ2ÿ) = �Āý2ÿ 2 ý�ÿ2ÿ 
 

#@0:B8G5A:0O @01>B0 №3 
«(C=:F8>=0;L=K5 7028A8<>AB8 2 @50;L=KE ?@>F5AA0E» 

"F69F<FP A4 6BCDBEO: 
. �FB <; GK9AOI 84? BCD989?9A<9 HGA>J<< >4> <;@9A9A<9 BD8<A4FO FBK>< 6 

;46<E<@BEF< BF <;@9A9A<S 99 45EJ<EEO? 
2. �FB 6C9D6O9 EF4? GCBFD95?SFP E?B6B "HGA>J<S"? 
3. �FB 6C9D6O9 84? S6AB9 BCD989?9A<9 HGA>J<<? 
4. �FB 669? B5B;A4K9A<9 HGA>J<< E<@6B?B@ f? 
5. "I4D4>F9D<;G=F9 HGA>J<BA4?PAO9 ;46<E<@BEF< 6 @G;O>9. 
6. � K9@ ;4>?RK49FES @4F9@4F<K9E><= CBDFD9F CBE?B6<J? #D<698<F9 864 

>BA>D9FAOI CD<@9D4. 
7. �4><9 HGA>J<BA4?PAO9 ;46<E<@BEF< 6EFD9K4RFES 6 5<B?B7<<? 
8. �4><9 HGA>J<BA4?PAO9 ;46<E<@BEF< 6EFD9K4RFES 6 <AHBD@4F<>9? 
 

#@0:B8G5A:0O @01>B0 №4 
«#>43>B>2:0 : 48DD5@5=F8@>20==><C 70G5BC» 

�484A<9 1 

�OK<E?<FP  
1) 2,325,6)1,0:005,0125,02,17(6,33,2:267,23  ; 

2) 25,616,02,1:)8,0125,16,0:372,6(04,125,9  . 
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�484A<9 2 

'CDBEF<FP 

1) 
4

125
4180320

2

1

9

5
3  ; 

2) 
26

4

25

3

6

51








. 

�484A<9 3 

�OK<E?<FP  

1) 3

1
log2

8 ; 2) 
32

1
log 2

; 3) 
18

1
log

23
; 4) 9loglog

3

2
3

2

1  

�484A<9 4 

$9L<FP GD46A9A<9 

1) ø ù 02log3log 2

2

2 ý xx ; 2) ø ù 3

3

2

3 log25log xx ý ;  

3) 5)9(log)182(log 22 ý xx  

�484A<9 5 

�OK<E?<F9 

1) ÷
ø
ö

÷
ø
ö

3
coslog 2


; 2) ÷

ø
ö

÷
ø
ö

3
log 3


tg  

�484A<9 6 

!4=F< 7D48GEAGR @9DG G7?4, 6OD4:9AAB7B 6 D48<4A4I: 

1) 
6


; 2) 

9


; 3) 

4

3
; 4) 2; 5) 3; 6) 0,36  

�484A<9 7 

'>4:<F9 K9F69DFP, 6 >BFBDB= ?9:<F G7B? ñ , 9E?< ñ =300
0
. 

�484A<9 8 

!4=8<F9 ;A4K9A<9 >BE<AGE4 G7?4 α , 9E?< <;69EFAB, KFB:  sinα= -0,6  < 

ñ 2
2

3
üü

π
 

�484A<9 9 

!4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 
2

2

16

23
)(

x

xx
xf




ý . 

�484A<9 10 

�4A>B6E>4S CDBJ9AFA4S EF46>4 D46A4 12% 7B8B6OI. �4>B64 8B?:A4 5OFP 
C9D6BA4K4?PA4S EG@@4 6>?484, KFB5O K9D9; 2 7B84 97B D4;@9D EBEF46<? 56448 DG5?9=. 

�484A<9 11 

%>B?P><@< ECBEB54@< @B:AB D4;@9EF<FP 6 D4;?<KAOI 46FB@B5<?9= 6 E9@< 
B8AB@9EFAOI 5B>E4I? 

#@0:B8G5A:0O @01>B0 №5 
«$5H5=85 7040G A ?@8<5=5=85< A2>9AB2 25@>OB=>AB59» 

�484A<9 1 

� GDA9 A4IB8<FES 15 59?OI, 5 >D4EAOI < 10 KёDAOI L4DB6. !4G748 <;6?9>49FES 1 
L4D, A4=F< 69DBSFABEFP FB7B, KFB BA 5G89F: 4) 59?O@, 5) >D4EAO@, 6) KёDAO@. 

�484A<9 2 

� @474;<A CBEFGC<?B 30 IB?B8<?PA<>B6, CSFP <; >BFBDOI <@9RF ;46B8E>B= 89H9>F. 
%?GK4=AO@ B5D4;B@ 6O5<D4RF B8<A IB?B8<?PA<>. �4>B64 69DBSFABEFP FB7B, KFB BA 5G89F 
59; 89H9>F4? 
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�484A<9 3 

!45<D4S AB@9D F9?9HBA4, 45BA9AF ;45O? 869 CBE?98A<9 J<HDO, AB CB@A<F, KFB B8A4 
<; A<I 3 AB?P, 4 8DG74S 3 A9KёFA4S. !4=F< 69DBSFABEFP FB7B, KFB BA A459DёF CD46<?PAO= 
AB@9D. 

�484A<9 4 

�5BA9AF ;45O? C<A->B8 > E6B9= E<@->4DF9, B8A4>B CB@A<F, KFB BA EB89D:<F FD< 
«CSFёD><», 4 B8A4 <; J<HD 3 FB ?< «E9@ёD>4», FB ?< «6BEP@ёD>4». �4>B64 69DBSFABEFP 
GEC9LAB= 46FBD<;4J<< E C9D6B= CBCOF><? 

�484A<9 5 

!4=F< 69DBSFABEFP FB7B, KFB CD< 5DBE4A<< 86GI <7D4?PAOI >BEF9= 6 EG@@9 6OC489F: 
4) CSFP BK>B6; 5) A9 5B?99 K9FODёI BK>B6; 6) BF 3 8B 9 BK>B6 6>?RK<F9?PAB. 

�484A<9 6 

� ?<HF 20-QF4:AB7B 8B@4 A4 C9D6B@ QF4:9 ;4L?< 3 K9?B69>4. � CB9I4?<. !4=F< 
69DBSFABEFP FB7B, KFB: 4) BA< 6O=8GF A4 D4;AOI QF4:4I 5) 86B9 6O=8GF A4 B8AB@ QF4:9; 6) 
6E9 6O=8GF A4 B8AB@ QF4:9. 

�484A<9 7 

�4>B64 69DBSFABEFP FB7B, KFB 6 K9FOD9I E84AAOI >4DF4I 5G89F B8<A FG; < B8<A 
>BDB?P? 

�484A<9 8 

� SM<>9 A4IB8<FES 15 >4K9EF69AAOI < 5 5D4>B64AAOI 89F4?9=. !4G84KG 
<;6?9>4RFES 2 89F4?<. !4=F< 69DBSFABEFP FB7B, KFB: 4) B59 89F4?< 5G8GF >4K9EF69AAO@<; 
5) B8A4 89F4?P 5G89F >4K9EF69AAB=, 4 B8A4 3 5D4>B64AAB=; 6) B59 89F4?< 5D4>B64AAO. 

�484A<9 9 

�7DB>G 6 CB>9D E84ёFES 5 >4DF. !4=F< 69DBSFABEFP FB7B, KFB BA CB?GK<F: 4) C4DG 
89ESFB> < C4DG 64?9FB6; 5) H?9L (5 >4DF B8AB= @4EF<); 6) >4D9 (4 >4DFO B8AB7B AB@<A4?4). 
�4>GR <; C9D9K<E?9AAOI >B@5<A4J<= 69DBSFA99 6E97B CB?GK<FP? 

 

#@0:B8G5A:0O @01>B0 №6  
«$5H5=85 ?@0:B8G5A:8E 7040G =0 >1@01>B:C G8A;>2KE 40==KE» 

�484A<9 1 

!4=89@ @4F9@4F<K9E>B9 B:<84A<9 E?GK4=AB= 69?<K<AO ) 3 K<E?4 EF4A84DFAOI 
89F4?9= ED98< FD9I, BFB5D4AAOI <; C4DF<< 6 10 89F4?9=, ED98< >BFBDOI 2 5D4>B64AAOI. 
%BEF46<@ DS8 D4ECD989?9A<S 8?S ). �; GE?B6<S ;484K< E?98G9F, KFB ) @B:9F CD<A<@4FP 
;A4K9A<S 1, 2, 3. 

�484A<9 2 

�484A ;4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO ): 
) 40 42 41 44 

D 0,1 0,3 0,2 0,4 

!4=8<F9: 1) @4F9@4F<K9E>B9 B:<84A<9; 2) 8<EC9DE<R; 3) ED98A99 >648D4F<K9E>B9 
BF>?BA9A<9. 

�484A<9 3 

!4=F<: 4) @4F9@4F<K9E>B9 B:<84A<9, 5) 8<EC9DE<R, 6) ED98A99 >648D4F<K9E>B9 
BF>?BA9A<9 8<E>D9FAB= E?GK4=AB= 69?<K<AO ) CB <;69EFAB@G ;4>BAG 99 D4ECD989?9A<S, 
;484AAB@G F45?<KAB: 

) 8 4 6 5 

$ 0

,2 

0

,5 

0

,2 

0

,1 

�484A<9 4 
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!9CD9DO6A4S E?GK4=A4S 69?<K<A4 ) ;484A4 <AF97D4?PAB= HGA>J<9= 
D4ECD989?9A<S: F(x) = { 0 ?@и х < 0,х3 ?@и 0 f х f 1,1 ?@и x > 1.  

!4=F<: 1) 8<HH9D9AJ<4?PAGR HGA>J<R D4ECD989?9A<S f(x); 2) @4F9@4F<K9E>B9 
B:<84A<9 M(I); 3) 8<EC9DE<R D(x). 

�484A<9 5 

$45BK<= B5E?G:<649F FD< EF4A>4. �;69EFAB, KFB 69DBSFABEFP 59EC9D95B=AB= D45BFO 
A4 CDBFS:9A<< B8AB7B K4E4 CBE?9 A4?48>< D46A4 8?S C9D6B7B EF4A>4 0,9, 8?S 6FBDB7B 
EF4A>4 3 0,8 < 8?S FD9FP97B EF4A>4 3 0,7. !4=F< 69DBSFABEFP FB7B, KFB ;4 QFBF K4E ?<LP B8<A 
EF4AB> BF>4:9F 6 D45BF9 < CBFD95G9F 6@9L4F9?PEF64 D45BK97B. 

�484A<9 6 

�9DBSFABEFP CBC484A<S 6 J9?P CD< BF89?PAB@ 6OEFD9?9 D46A4 0,6. !4=F< 
69DBSFABEFP FB7B, KFB K<E?B CBC484A<= CD< 600 6OEFD9?4I 5G89F ;4>?RK9AB 6 CD989?4I BF 
330 8B 375. 

�484A<9 7 

!4=F<: 4) @4F9@4F<K9E>B9 B:<84A<9, 5) 8<EC9DE<R, 6) ED98A99 >648D4F<K9E>B9 
BF>?BA9A<9 8<E>D9FAB= E?GK4=AB= 69?<K<AO ) CB <;69EFAB@G ;4>BAG 99 D4ECD989?9A<S, 
;484AAB@G F45?<KAB: 

) 8 4 6 5 

$ 0

,2 

0

,5 

0

,2 

0

,1 

 

#@0:B8G5A:0O @01>B0 №7  
«%C<<0 15A:>=5G=> C1K20NI59 35><5B@8G5A:>9 ?@>3@5AA88» 

�484A<9 1 

#D98EF46<FP 6 6<89 B5O>AB69AAB= 8DB5< K<E?B 0,(6). 
�484A<9 2 

�4A4 CBE?98B64F9?PABEFP %n = 5(22)n . �B>4:<F9, KFB QF4 CBE?98B64F9?PABEFP 
S6?S9FES 79B@9FD<K9E>B= CDB7D9EE<9=.   

�484A<9 3 

�4A4 79B@9FD<K9E>4S CDB7D9EE<S bn = 2(23)n 1. !4=8<F9 CSFO= K?9A CDB7D9EE<<.  
�484A<9 4 

!4=8<F9 EG@@G C9D6OI 6BEP@< K?9AB6 CDB7D9EE<<. 
�484A<9 5 

!4=8<F9 EG@@G 59E>BA9KAB= 79B@9FD<K9E>B= CDB7D9EE<< 8;2;0,5;... 

�484A<9 6 

�4A4 79B@9FD<K9E>4S CDB7D9EE<S %n A CB?B:<F9?PAO@< K?9A4@<, 6 >BFBDB= 
C4=24;C6=96 . 4) !4=8<F9 C1. 5) "CD989?<F9 >B?<K9EF6B K?9AB6 CDB7D9EE<<, A4K<A4S E 
C9D6B7B, EG@@4 >BFBDOI D46A4 45. 

�484A<9 6 

%G@@4 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= CDB7D9EE<< D46A4 150. !4=F< b1, 

9E?< q = 1/3 
�484A<9 7 

%G@@4 K?9AB6 59E>BA9KAB= 79B@9FD<K9E>B= CDB7D9EE<< bn 6 FD< D4;4 5B?PL9 99 
C9D6B7B K?9A4. !4=8<F9 BFABL9A<9 b2/b4. 

#@0:B8G5A:0O @01>B0 №8 
«#@8<5=5=85 B01;8FK ?@>872>4=KE M;5<5=B0@=KE DC=:F89» 
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�484A<9 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 

1. ý7 + 5ý6 + 24ý2 2 7 

2. 7ý4 2 √ý23
 

3.  
2√�75 2 4ý8 

4. (5ý2 2 3ý)4 

5. (7ý + 4)3 ∙ (8 2 6ý)5 

6. 12ý4 2 5ý7 + 8 2 3ý 

7. 12ý3 2 √ý45
 

8. 12ý3 + 4√�37  

9. (4ý3 2 12)5 

10. (12 2 7ý)3 ∙ (ý3 2 2ý)4 
 

#@0:B8G5A:0O @01>B0 №9 
«#@>2545=85 A ?><>ILN ?@>872>4=>9 8AA;54>20=8O DC=:F88» 

�484A<9 1 

% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<<: 
f(x) = 2x

3
 3 3x

2
 3 36x + 40. 

�484A<9 2 

�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) = -0,5x
2
 + 2x + 6. 

�484A<9 3 

!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = x
4
 3 8x

2
 + 5 A4 

CDB@9:GF>9 [-3;2]. 

�484A<9 4 

% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 
HGA>J<<: f(x) =x

4
 3 8x

2
 + 3. 

�484A<9 5 

�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) =-x
2
 - 2x + 8. 

�484A<9 6 

!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = 2x
3
 + 3x

2
 3 36x A4 

BFD9;>9 [-2;1]. 

�484A<9 7 

% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 
HGA>J<<: f(x) = 2x

3
 3 15x

2
 + 36x. 

�484A<9 8 

�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) = -x
2
 + 3x + 4. 

�484A<9 9 

!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = x
4
 3 2x

2
 + 3 A4 

CDB@9:GF>9 [-4;3]. 

#@0:B8G5A:0O @01>B0 №10 
«�K?C:;>ABL 3@0D8:0 DC=:F88, B>G:8 ?5@53810» 
 

#@0:B8G5A:0O @01>B0 №11  
«$5H5=85 7040G =0 A2O7L ?5@2>>1@07=>9 8 55 ?@>872>4=>9» 

�484A<9 
!4=8<F9 C9D6BB5D4;AGR 

1. 
x

xxIf
3

396)( 5 ý  

2. xxxf 5)24cos(5)( ý  
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3. 
)25(sin4

3
)(

2
x

xf


ý  

4. 5

4

34

2
)(

xx
xf 


ý  

5. 4)75(

3
)(

x
xf


ý  

6. 
232 45)( xexf

x ý 
 

7. 
x

x
xf 5

4
)( ý  

8. 4
52

3
)( 


ý

x
xf  

9. 
3

554 83)(
 ý

x

x
exf  

#@0:B8G5A:0O @01>B0 №12 «$5H5=85 =5@025=AB2 A >4=>9 ?5@5<5==>9» 

$4EE@BFD<@ D9L9A<9 6 B5M9@ 6<89:  (1). 

 A4;O649FES K4EFAO@ D9L9A<9@, 9E?< . 

 AB:9EF6B 6E9I K4EFAOI D9L9A<= 9EFP B5M99 D9L9A<9 (<?< CDBEFB D9L9A<9) 
A9D469AEF64. $9L<FP A9D469AEF6B 3 ;A4K<F A4=F< 97B B5M99 D9L9A<9. 

$4EE@BFD<@ BF?<K<S A9D469AEF6 BF GD46A9A<=: 

1.      �@99F 59E>BA9KAB9 @AB:9EF6B D9L9A<= (>4> CD46<?B). 

2.      !96B;@B:A4 CDB69D>4 CB8EF4AB6>B= 6 <EIB8AB9 A9D469AEF6B. 

#BQFB@G A9D469AEF64 @B:AB D9L4FP FB?P>B D46ABE<?PAO@< CD9B5D4;B64A<S@<: 

   

$9L9A<9 A9D469AEF64 ;4>?RK49FES 6 ;4@9A9 <EIB8AB7B A9D469AEF64 5B?99 CDBEFO@, AB 
D46ABE<?PAO@ A9D469AEF6B@. 

�CD989?9A<9 1. 

!9D469AEF64  (1) <  (2) A4;O64RFES D46ABE<?PAO@<, 9E?< <I 
D9L9A<S EB6C484RF.  

#D<@9D 1 

�D<@9D 1. 

1.  
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2.  

 AB:9EF64 D9L9A<= EB6C484RF. �A4K<F: 

 
"CD989?9A<9 2. $46ABE<?PABEFP A9D469AEF6 

"CD989?9A<9 2. �E?< D9L9A<9 A9D469AEF64  (1) EB89D:<FES 6 D9L9A<< 
A9D469AEF64  (2), FB A9D469AEF6B (2) 9EFP E?98EF6<9 A9D469AEF64 (1). 

. 

$4EE@BFD<@ A9>BFBDO9 <; D46ABE<?PAOI CD9B5D4;B64A<=: 

1.  

2.  

3.  

4.  

5.  

6.  

$4EE@BFD<@ CD<@9DO, 6 >BFBDOI @B:AB 8BCGEF<FP F<CB6O9 BL<5><: 
#D<@9D 2 

1.  

« 9L9A<9»: 

 

 

 

«�F69F»:  (  – K4EFAO9 D9L9A<S) 
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#DB5?9@4 6 G@AB:9A<< A4 "A @B7 5OFP < BFD<J4F9?PAO@, < CB?B:<F9?PAO@. !48B 
@9ASFP ;A4>. 

#D46<?B: 6 A9D469AEF64I A9?P;S G@AB:4FP A4 , 9E?< 97B ;A4> A9 <;69EF9A. 

2.  

 9L9A<9: 

 

 

�F69F: (69DAB) 

#D46<?PAB9 D9L9A<9: 

3.        

1.  

 

$<E. 1. �??REFD4J<S > CD<@9DG 1 

2.  

 

$<E. 2. �??REFD4J<S > CD<@9DG 2 

�F69F:   

 

#@0:B8G5A:0O @01>B0 №13 «%8AB5<K C@02=5=89.  5B>4 ?>4AB0=>2:8» 

$4EE@BFD<@ E<EF9@O 86GI GD46A9A<= E 86G@S A9<;69EFAO@< (1) < FD9I GD46A9A<= E 
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FD9@S A9<;69EFAO@< (2). 

 

�89EP D < q 3 A9>BFBDO9 6OD4:9A<S, ;46<ESM<9 BF C4DO C9D9@9AAOI I < G. 

 

�89EP D, q < r 3 A9>BFBDO9 6OD4:9A<S, ;46<ESM<9 BF FDB=>< C9D9@9AAOI I, G < z. 

+4EFAO@ D9L9A<9@ E<EF9@O 1 A4;O649FES C4D4 K<E9? ( ) F4>4S, CD< CB8EF4AB6>9 
>BFBDB= 6 GD46A9A<S E<EF9@O CB?GK<@ 69DAO9 D469AEF64. 

+4EFAO@ D9L9A<9@ E<EF9@O 2 A4;O649FES FDB=>4 K<E9? ( ) F4>4S, CD< 
CB8EF4AB6>9 >BFBDB= 6 GD46A9A<S E<EF9@O CB?GK<@ 69DAO9 D469AEF64. 

$9L<FP E<EF9@G GD46A9A<= B;A4K49F A4=F< @AB:9EF6B 6E9I 99 D9L9A<=. 

+FB5O A4=F< @AB:9EF6B 6E9I D9L9A<= E<EF9@O, ?GKL9 6E97B CB?P;B64FPES 
Q>6<64?9AFAO@< <?< D46ABE<?PAO@< CD9B5D4;B64A<S@<, FB 9EFP F4><@<, >BFBDO9 A9 
<E>4:4RF @AB:9EF6B D9L9A<=. � D9;G?PF4F9 F4><I CD9B5D4;B64A<= @O CB?GK49@ 
D46ABE<?PAO9 E<EF9@O, FB 9EFP <@9RM<9 B8AB < FB :9 @AB:9EF6B D9L9A<= 

&4><@ B5D4;B@, CDBJ9EE D9L9A<S E<EF9@O E6B8<FES > CBEF9C9AAB@G C9D9IB8G BF 
;484AAB= E?B:AB= E<EF9@O > 6E9 5B?99 CDBEFB= < F4> 8B F9I CBD, CB>4 A9 CB?GK<@ BF69F. 

 9FB8O D9L9A<S E<EF9@ E CB@BMPR Q>6<64?9AFAOI CD9B5D4;B64A<=: 

-@9FB8 CB8EF4AB6><;            

-@9FB8 4?795D4<K9E>B7B E?B:9A<S; 

-@9FB8 66989A<S AB6OI C9D9@9AAOI; 
2. %GFP @9FB84 CB8EF4AB6>< 

#B6FBD<@ @9FB8 CB8EF4AB6><. !4CB@A<@ EGFP 84AAB7B @9FB84.  O D4EE@4FD<649@ 
;484AAGR E<EF9@G 6<84 1 < ;4@9K49@, KFB 6 B8AB@ <; GD46A9A<=, CGEFP 6B 6FBDB@, ?97>B 
6OD4;<FP B8AG C9D9@9AAGR K9D9; 8DG7GR, CGEFP G K9D9; I: 

 

#B?GK9AAB9 6OD4:9A<9 CB8EF46?S9@ 6 C9D6B9 GD46A9A<9 E<EF9@O: 
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&4><@ B5D4;B@ @O CB?GK49@ B8AB GD46A9A<9 (6 84AAB@ E?GK49 C9D6B9) FB?P>B 
BFABE<F9?PAB I. D9L49@ QFB GD46A9A<9, A4IB8<@ 6E9 ;A4K9A<S I, CB8EF46?S9@ <I 6 
6OD4:9A<9 8?S G < A4IB8<@ EBBF69FEF6GRM<9 ;A4K9A<S G. 

3. $9L9A<9 CD<@9DB6 

#D<@9D 1 3 D9L<FP E<EF9@G @9FB8B@ CB8EF4AB6><: 

 

� 84AAB@ E?GK49 G8B5AB <; C9D6B7B GD46A9A<S 6OD4;<FP G: 

 

#B8EF46<@ CB?GK9AAB9 6OD4:9A<9 6B 6FBDB9 GD46A9A<9: 

 

!4IB8<@ EBBF69FEF6GRM<9 ;A4K9A<S G: 

 

"F69F: (2;-1), (-1;2) 

#D<@9D 2 3 D9L<FP E<EF9@G @9FB8B@ CB8EF4AB6><: 

 

� 84AAB@ E?GK49 G8B5AB <; C9D6B7B GD46A9A<S 6OD4;<FP I: 

 

#B8EF46<@ CB?GK9AAB9 6OD4:9A<9 6B 6FBDB9 GD46A9A<9: 
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!4IB8<@ EBBF69FEF6GRM99 ;A4K9A<9 I: 

 

"F69F: (3;1) 

� E?98GRM9= E<EF9@9 64:AB B5D4F<FP 6A<@4A<9 A4 "��. 

#D<@9D 3 3 D9L<FP E<EF9@G @9FB8B@ CB8EF4AB6><: 

 

'>4:9@ "�� 8?S C9D6B7B GD46A9A<S: 

 

#D< EB5?R89A<< "�� C9D6B9 GD46A9A<9 @B:AB CD9B5D4;B64FP: 

 

�@99@ E<EF9@G: 

 

� 84AAB@ E?GK49 G8B5AB <; C9D6B7B GD46A9A<S 6OD4;<FP G: 

 

#B8EF46<@ CB?GK9AAB9 6OD4:9A<9 6B 6FBDB9 GD46A9A<9: 

 

!4IB8<@ EBBF69FEF6GRM<9 ;A4K9A<S G: 
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%69D<6L<EP E "��, 6OC<EO649@ BF69F. 

"F69F: (5;4), (-1;0) 

#D<@9D 4 3 D9L<FP E<EF9@G @9FB8B@ CB8EF4AB6><: 

 

� 84AAB@ E?GK49 G8B5AB <; C9D6B7B GD46A9A<S 6OD4;<FP G: 

 

#B8EF46<@ CB?GK9AAB9 6OD4:9A<9 6B 6FBDB9 GD46A9A<9: 

 

 

!4IB8<@ EBBF69FEF6GRM<9 ;A4K9A<S G: 

 

"F69F: ( ), ( ) 

"5D4F<@ 6A<@4A<9, KFB n ;89EP CDB59749F 6E9 J9?BK<E?9AAO9 ;A4K9A<S 

#D<@9D 5 3 D9L<FP E<EF9@G @9FB8B@ CB8EF4AB6><: 
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$4EE@BFD<@ C9D6B9 GD46A9A<9: 

"�� EB5?R89AB 

#B?GK<?< D46ABE<?PAGR E<EF9@G: 

 

� 84AAB@ E?GK49 G8B5AB <; C9D6B7B GD46A9A<S 6OD4;<FP G: 

 

#B8EF46<@ CB?GK9AAB9 6OD4:9A<9 6B 6FBDB9 GD46A9A<9: 

 

 

 

!4IB8<@ EBBF69FEF6GRM<9 ;A4K9A<S G: 

 

"F69F: (2;6) 
 

#@0:B8G5A:0O @01>B0 №14 «#@O<>C3>;L=K9 ?0@0;;5;5?8?54» 

#B69DIABEFP, EBEF46?9AA4S <; 86GI D46AOI C4D4??9?B7D4@@B6 ��%D < �1�1%1D1 < 
K9FOD9I C4D4??9?B7D4@@B6 ���1�1, �%%1�1, %DD1%1, D��1D1, 

A4;O649FES ?0@0;;5;5?8?54>< (D<E. 1). 

 

$<E. 1 #4D4??9?9C<C98 
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&B 9EFP: <@99@ 864 D46AOI C4D4??9?B7D4@@4 ��%D < �1�1%1D1 (BEAB64A<S), BA< 
?9:4F 6 C4D4??9?PAOI C?BE>BEFSI F4>, KFB 5B>B6O9 D95D4 ��1, ��1, DD1, 

%%1 C4D4??9?PAO. &4><@ B5D4;B@, EBEF46?9AA4S <; C4D4??9?B7D4@@B6 CB69DIABEFP 
A4;O649FES ?0@0;;5;5?8?54><. 

&4><@ B5D4;B@, CB69DIABEFP C4D4??9?9C<C984 - QFB EG@@4 6E9I C4D4??9?B7D4@@B6, <; 
>BFBDOI EBEF46?9A C4D4??9?9C<C98. 

%2>9AB20 ?0@0;;5;5?8?540 

1. �DBF<6BCB?B:AO9 7D4A< C4D4??9?9C<C984 C4D4??9?PAO < D46AO. 

(H<7GDO D46AO, FB 9EFP <I @B:AB EB6@9EF<FP A4?B:9A<9@) 

!4CD<@9D: 

��%D = �1�1%1D1 (D46AO9 C4D4??9?B7D4@@O CB BCD989?9A<R), 

��1�1� = DD1%1% (F4> >4> ��1�1� < DD1%1% 3 CDBF<6BCB?B:AO9 7D4A< 
C4D4??9?9C<C984), 

��1D1D = ��1%1% (F4> >4> ��1D1D < ��1%1% 3 CDBF<6BCB?B:AO9 7D4A< 
C4D4??9?9C<C984). 

2. Д<47BA4?< C4D4??9?9C<C984 C9D9E9>4RFES 6 B8AB= FBK>9 < 89?SFES QFB= FBK>B= 
CBCB?4@. 

�<47BA4?< C4D4??9?9C<C984 �%1, �1D, �1%, D1� C9D9E9>4RFES 6 B8AB= FBK>9 ", < 
>4:84S 8<47BA4?P 89?<FES QFB= FBK>B= CBCB?4@ (D<E. 2). 

 

$<E. 2 �<47BA4?< C4D4??9?9C<C984 C9D9E9>4RFES < 89?SFES FBK>B= C9D9E9K9A<S 
CBCB?4@. 
 

3. �@9RFES FD< K9F69D>< D46AOI < C4D4??9?PAOI D959D C4D4??9?9C<C984: 1 3 ��, 
�1�1, D1C1, DC, 2 3 AD, A1D1, B1C1, BC, 3 3 ��1, ��1, %%1, DD1. 

 

#@O<>9 ?0@0;;5;5?8?54 
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"CD989?9A<9. #0@0;;5;5?8?54 =07K205BAO ?@O<K<, 5A;8 53> 1>:>2K5 @51@0 
?5@?5=48:C;O@=K >A=>20=8O<. 

#GEFP 5B>B6B9 D95DB ��1 C9DC9A8<>G?SDAB BEAB64A<R (D<E. 3). 1FB B;A4K49F, KFB 
CDS@4S ��1 C9DC9A8<>G?SDA4 CDS@O@ �D < ��, >BFBDO9 ?9:4F 6 C?BE>BEF< BEAB64A<S. �, 
;A4K<F, 6 5B>B6OI 7D4ASI ?9:4F CDS@BG7B?PA<><. � 6 BEAB64A<SI ?9:4F CDB<;6B?PAO9 
C4D4??9?B7D4@@O. "5B;A4K<@, ∠BAD = φ, G7B? φ @B:9F 5OFP ?R5O@. 

 

$<E. 3 #DS@B= C4D4??9?9C<C98 
 

�F4>, CDS@B= C4D4??9?9C<C98 - QFB C4D4??9?9C<C98, 6 >BFBDB@ 5B>B6O9 D95D4 
C9DC9A8<>G?SDAO BEAB64A<S@ C4D4??9?9C<C984. 

 

#@O<>C3>;L=K9 ?0@0;;5;5?8?54 

"CD989?9A<9. #0@0;;5;5?8?54 =07K205BAO ?@O<>C3>;L=K<, 9E?< 97B 5B>B6O9 
D95D4 C9DC9A8<>G?SDAO > BEAB64A<R. "EAB64A<S S6?SRFES CDS@BG7B?PA<>4@<. 

#4D4??9?9C<C98 ��%D�1�1%1D1 3 CDS@BG7B?PAO= (D<E. 4), 9E?<: 

1. ��1⊥ ��%D (5B>B6B9 D95DB C9DC9A8<>G?SDAB C?BE>BEF< BEAB64A<S, FB 9EFP 
C4D4??9?9C<C98 CDS@B=). 

2. ∠��D = 90°, F. 9. 6 BEAB64A<< ?9:<F CDS@BG7B?PA<>. 

 

$<E. 4 #DS@BG7B?PAO= C4D4??9?9C<C98 
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�DS@BG7B?PAO= C4D4??9?9C<C98 B5?4849F 6E9@< E6B=EF64@< CDB<;6B?PAB7B 
C4D4??9?9C<C984. !B 9EFP 8BCB?A<F9?PAO9 E6B=EF64, >BFBDO9 6O6B8SFES <; BCD989?9A<S 
CDS@BG7B?PAB7B C4D4??9?9C<C984. 

�F4>, ?@O<>C3>;L=K9 ?0@0;;5;5?8?54 - QFB C4D4??9?9C<C98, G >BFBDB7B 5B>B6O9 
D95D4 C9DC9A8<>G?SDAO BEAB64A<R. "A=>20=85 ?@O<>C3>;L=>3> ?0@0;;5;5?8?540 - 

?@O<>C3>;L=8:. 

 

%2>9AB20 ?@O<>C3>;L=>3> ?0@0;;5;5?8?540 

1. � CDS@BG7B?PAB@ C4D4??9?9C<C989 6E9 L9EFP 7D4A9= CDS@BG7B?PA<><. 

��%D < �1�1%1D1 3 CDS@BG7B?PA<>< CB BCD989?9A<R. 

2. �B>B6O9 D95D4 C9DC9A8<>G?SDAO BEAB64A<R. �A4K<F, 6E9 5B>B6O9 7D4A< 
CDS@BG7B?PAB7B C4D4??9?9C<C984 - CDS@BG7B?PA<><. 

3. �E9 86G7D4AAO9 G7?O CDS@BG7B?PAB7B C4D4??9?9C<C984 CDS@O9. 

$4EE@BFD<@, A4CD<@9D, 86G7D4AAO= G7B? CDS@BG7B?PAB7B C4D4??9?9C<C984 E D95DB@ 
��, F. 9. 86G7D4AAO= G7B? @9:8G C?BE>BEFS@< ���1 < ��%. 

�� 3 D95DB, FBK>4 �1 ?9:<F 6 B8AB= C?BE>BEF< 3 6 C?BE>BEF< ���1, 4 FBK>4 D 6 8DG7B= 
3 6 C?BE>BEF< �1�1%1D1. &B784 D4EE@4FD<649@O= 86G7D4AAO= G7B? @B:AB 9M9 B5B;A4K<FP 
E?98GRM<@ B5D4;B@: ∠�1��D. 

�B;P@9@ FBK>G � A4 D95D9 ��. ��1 3 C9DC9A8<>G?SD > D95DG �� 6 C?BE>BEF< ���1, 

AD C9DC9A8<>G?SD > D95DG �� 6 C?BE>BEF< ��%. �A4K<F, ∠�1�D 3 ?<A9=AO= G7B? 
84AAB7B 86G7D4AAB7B G7?4. ∠�1�D  =  90°, ;A4K<F, 86G7D4AAO= G7B? CD< D95D9 �� D469A 
90°. ∠(���1, ��%) = ∠(��) = ∠�1��D= ∠�1�D = 90°. 

�A4?B7<KAB 8B>4;O649FES, KFB ?R5O9 86G7D4AAO9 G7?O CDS@BG7B?PAB7B 
C4D4??9?9C<C984 CDS@O9. 

&5>@5<0 

К648D4F 8<47BA4?< CDS@BG7B?PAB7B C4D4??9?9C<C984 D469A EG@@9 >648D4FB6 FD9I 97B 
<;@9D9A<=. 

#D<@9K4A<9. �?<AO FD9I D959D, <EIB8SM<I <; B8AB= 69DL<AO CDS@BG7B?PAB7B 
C4D4??9?9C<C984, S6?SRFES <;@9D9A<S@< CDS@BG7B?PAB7B C4D4??9?9C<C984. �I <AB784 
A4;O64RF 8?<A4, L<D<A4, 6OEBF4. 

�4AB: ��%D�1�1%1D1 3 CDS@BG7B?PAO= C4D4??9?9C<C98 (D<E. 5). 

�B>4;4FP: . 
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$<E. 5 #DS@BG7B?PAO= C4D4??9?9C<C98 
 

�B>4;4F9?PEF6B: 

#DS@4S %%1 C9DC9A8<>G?SDA4 C?BE>BEF< ��%, 4 ;A4K<F, < CDS@B= �%. �A4K<F, 
FD9G7B?PA<> %%1� 3 CDS@BG7B?PAO=. #B F9BD9@9 #<H47BD4: 

 

$4EE@BFD<@ CDS@BG7B?PAO= FD9G7B?PA<> ��%. #B F9BD9@9 #<H47BD4: 

 

!B �% < AD 3 CDBF<6BCB?B:AO9 EFBDBAO CDS@BG7B?PA<>4. �A4K<F, �% = AD. &B784: 

 

&4> >4> , 4 , FB . #BE>B?P>G 
%%1 = ��1, FB KFB < FD95B64?BEP 8B>4;4FP. 

 

%;54AB285 - �803>=0;8 ?@O<>C3>;L=>3> ?0@0;;5;5?8?540 @02=K 

Д<47BA4?< CDS@BG7B?PAB7B C4D4??9?9C<C984 D46AO.  

"5B;A4K<@ <;@9D9A<S C4D4??9?9C<C984 ��% >4> a, b, c (E@. D<E. 6), FB784 �%1 = %�1 = 

�1D = D�1 =  
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$<E. 6 

 

�C1 

"CD989?9A<9. #@O<>C3>;L=K9 ?0@0;;5;5?8?54, C :>B>@>3> 2A5 B@8 87<5@5=8O 
@02=K, =07K205BAO :C1><. 

�E9 7D4A< >G54 – QFB D46AO9 >648D4FO. 

 

�040G0 1 !09B8 4803>=0;L :C10 

!4=F< 8<47BA4?P >G54 E D95DB@ 1 (D<E. 7). 

 

$<E. 7 

$9L9A<9: 

 E@. 

"F69F:   E@. 
�040G0 2 

$<EGAB> 

�4A >G5 ��%D�1�1%1D1 (D<E. 8). �B>4:<F9, KFB C?BE>BEF< ��%1 < �1�1D 

C9DC9A8<>G?SDAO. 
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$<E. 8 

�B>4;4F9?PEF6B: 

#DS@O9 �%1 < �1% C9DC9A8<>G?SDAO >4> 8<47BA4?< >648D4F4 ��1%1%. 

#DS@4S DC C9DC9A8<>G?SDA4 C?BE>BEF< ��1%1, 4 ;A4K<F, < CDS@B= �%1, >BFBD4S ?9:<F 
6 QFB= C?BE>BEF<. 

�@99@, CDS@4S �%1 C9DC9A8<>G?SDA4 86G@ C9D9E9>4RM<@ES CDS@O@ �1% < DC 
C?BE>BEF<, ;A4K<F �1�1D. �A4K<F, CDS@4S �%1 C9DC9A8<>G?SDA4 C?BE>BEF< �1�1D. 

#?BE>BEFP ��%1 CDBIB8<F K9D9; C9DC9A8<>G?SD �%1 >B 6FBDB= C?BE>BEF< �1�1D, 

;A4K<F, C?BE>BEF< ��%1 < �1�1D C9DC9A8<>G?SDAO CB CD<;A4>G, KFB < FD95B64?BEP 
8B>4;4FP. 

 

 

#@0:B8G5A:0O @01>B0 №15 «#;>I04L ?>25@E=>AB8 F8;8=4@0» 

 

$<E. 1. *<?<A8D<K9E>4S 5BK>4 

 O E 64@< ;A49@, KFB F4>B9 J<?<A8D, CBCDB5G9@ A4=F< C?BM48P 97B CB69DIABEF<. 
�4K9@ AG:AB D9L4FP F4>GR ;484KG? !4CD<@9D, AG:AB CBASFP, E>B?P>B @4F9D<4?4 CB=89F 
A4 <;7BFB6?9A<9 J<?<A8D<K9E>B= 5BK>< (%@. $<E. 1). 
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$<E. 2. #<;4AE>4S 54LAS 

�?< E>B?P>B ><DC<K9= CBA48B5<FES, KFB5O E?B:<FP ><DC<KAGR 54LAR (6DB89 
#<;4AE>B=, FB?P>B DB6AGR)? (%@. $<E. 2.) 

  

$<E. 3. �BK>4, B5@BF4AA4S F>4APR $<E. 4. $4;D9;4AA4S F>4AP 

�BA9KAB, <;@9D<FP C?BM48P 5B>B6B= CB69DIABEF< J<?<A8D4 CDBEFB F4> A9 CB?GK<FES. 
!B CD98EF46<@ E959 6E9 FG :9 5BK>G, B5@BF4AAGR F>4APR. (%@. $<E. 3.) �4> A4=F< C?BM48P 
>GE>4 F>4A<? !G >BA9KAB, D4;D9;46 F>4AP < D4;?B:<6 99 A4 EFB?9! #B?GK<FES 
CDS@BG7B?PA<>, 97B C?BM48P ?97>B A4=89@. (%@. $<E. 4.) 

 

$<E. 5 

%89?49@ F4> :9 E J<?<A8DB@. «$4;D9:9@» 97B 5B>B6GR CB69DIABEFP 68B?P ?R5B= 
B5D4;GRM9=, A4CD<@9D . (%@. $<E. 5.) 
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$<E. 6. $4;69DF>4 5B>B6B= CB69DIABEF< 

&9C9DP «D4;@BF49@» 5B>B6GR CB69DIABEFP A4 C?BE>BEFP. #B?GK49@ 
CDS@BG7B?PA<> , 789 <  3 B8A4 < F4 :9 FBK>4 A4 J<?<A8D9 (4A4?B7<KAB < 

). (%@. $<E. 6.) 

&4>B= CDS@BG7B?PA<> A4;O649FES D4;69DF>B= 5B>B6B= CB69DIABEF< J<?<A8D4. 

 

$<E. 7. $4;69DF>4 5B>B6B= CB69DIABEF< 

+FB @O ;A49@ CDB QFBF CDS@BG7B?PA<>? �7B EFBDBA4  D46A4 6OEBF9 J<?<A8D4 (698P 
B5D4;GRM4S D46A4 6OEBF9). �DG74S EFBDBA4  D46A4 8?<A9 B>DG:ABEF< BEAB64A<S, FB 
9EFP . (%@. $<E. 7.) 

�A4K<F, C?BM48P CDS@BG7B?PA<>4 D46A4 . �F4>, , 789  3 D48<GE 
BEAB64A<S J<?<A8D4,  3 6OEBF4. 

#;>I04L ?>;=>9 ?>25@E=>AB8 F8;8=4@0 

!4DS8G E C?BM48PR 5B>B6B= CB69DIABEF< @B:AB A4=F< < C?BM48P CB?AB= 
CB69DIABEF<. �?S QFB7B > C?BM48< 5B>B6B= CB69DIABEF< A48B CD<546<FP C?BM48< 
BEAB64A<=. !B >4:8B9 BEAB64A<9 3 QFB >DG7 D48<GE4 , KPS C?BM48P CB HBD@G?9 D46A4 
. 

">BAK4F9?PAB, <@99@: 
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,  789  3 D48<GE BEAB64A<S J<?<A8D4,  3 6OEBF4. 
#@8<5@K 7040G =0 ?@8<5=5=85 2K2545==KE D>@<C; 

 

$<E. 8. �??REFD4J<S > CD<@9DG 1 

�D<@9D 1. #?BM48P 5B>B6B= CB69DIABEF< J<?<A8D4 D46A4 . !4=F< C?BM48P BE96B7B 
E9K9A<S J<?<A8D4. (%@. $<E. 8.) 

$9L9A<9. �4> @O ;A49@, , 4 . �A4K<F . 

 

$<E. 9. �??REFD4J<S > CD<@9DG 2 

"F69F: . 

�D<@9D 2. �OEBF4 J<?<A8D4 A4 12 E@ 5B?PL9 97B D48<GE4, 4 C?BM48P CB?AB= 
CB69DIABEF< D46A4 . !4=F< D48<GE BEAB64A<S < 6OEBFG. (%@. $<E. 9.) 

$9L9A<9. #B HBD@G?9 <@99@:   

#B GE?B6<R, , <@99@: 

 

. 
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&4> >4> D48<GE CB?B:<F9?9A, FB  

"F69F: . 

 

#@0:B8G5A:0O @01>B0 №16 «"1J5< ?8@0<84K, :>=CA0 8 H0@0» 

�97>B <?< E?B:AB 6OK<E?SFP B5N9@O? #B>4 @O G@99@ A4IB8<FP ?<LP B5N9@O 
C4D4??9?9C<C98B6, J<?<A8DB6 < CD<;@, CBQFB@G ;484K4 6OK<E?9A<S B5N9@B6 >4:9FES 
8B6B?PAB ?97>B=. �9=EF6<F9?PAB, < HBD@G?O 8B>4;O64?<EP 59; FDG84, < 6OK<E?9A<S 5O?< 
A9 E?<L>B@ 7DB@B;8><@<. %B5EF69AAB, HBD@G?4 8?S A4IB:89A<S B5N9@4 CDS@BG7B?PAB7B 
C4D4??9?9C<C984 <;69EFA4 9M9 E A4K4?PAB= L>B?O. 

�89S 5O?4 BFABE<F9?PAB CDBEF4.  O 669?< B5N9@ >G54, K9D9; A97B A4L?< B5N9@ 
CDS@BG7B?PAB7B C4D4??9?9C<C984, CB EGF<, «D4;5<6» 97B A4 >G5<><, BFER84 CD<L?< > 
CD<;@4@, 4 BF A<I 3 > J<?<A8D4@. !B 6 E?GK49 C<D4@<8O < >BAGE4 «D4;5<FP» <I A4 >G5<>< 
A9 CB?GK<FES. 

)BFS 8D96A<9 7D9>< CDB5B64?<. � V 69>9 8B A. Q. 7D9K9E><@ @4F9@4F<>B@ �9@B>D<FB@ 
5O?B 6OE>4;4AB CD98CB?B:9A<9, KFB B5N9@ C<D4@<8O D469A FD9F< B5N9@4 CD<;@O E F9@ 
:9 BEAB64A<9@ < FB= :9 6OEBFB=. �B>4;4FP QFB A9 E@B7 A< BA, A< CB?GK<6L<= CB;8A99 FBF 
:9 D9;G?PF4F �6>?<8. �CDBK9@, 84AA4S HBD@G?4 CB8F69D:84?4EP CD4>F<>B= 3 
89=EF6<F9?PAB, @O @B:9@ <;@9D<FP B5N9@ ?R5B= >BA>D9FAB= C<D4@<8O E ?R5B= 
EF9C9APR FBKABEF<. !4CD<@9D, 9E?< 6;SFP C<D4@<8>G < ;4CB?A<FP 99 K9@-A<5G8P (6B8B=, 
C9E>B@), 4 CBFB@ 6OK<E?<FP B5N9@ FB7B, K9@ @O ;4CB?AS?<. �CDBK9@, GK9AO9 < CB E9= 
89AP COF4RFES D4;5<FP CD<;@G A4 FD< D46AOI C<D4@<8O, KFB 8B>4;4?B 5O HBD@G?G. 

 

"1J5< ?8@0<84K 8 CA5G5==>9 ?8@0<84K 

� A4L< 8A< HBD@G?4 846AB 8B>4;4A4. � E89?4AB QFB E CB@BMPR <AF97D4?B6. #B@A<@, 

KFB , 789  3 QFB C?BM48P E9K9A<S H<7GDO C?BE>BEFPR, 
C9DC9A8<>G?SDAB= A9>BFBDB= BE<, >BFBDGR @O CDB69?<. 

% CB@BMPR QFB7B @9FB84 6O6989@ B5N9@ C<D4@<8O. !4KA9@ E B5N9@4 FD9G7B?PAB= 
C<D4@<8O. 

$4EE@BFD<@ C<D4@<8G  (  3 69DL<A4), B5B;A4K<@ 99 B5N9@ K9D9; ; C?BM48P 99 
BEAB64A<S ; 99 6OEBF4  (E@. $<E. 1). 

 



75 

 

$<E. 1. #<D4@<84  

#DB6989@ BEP , EB6C484RMGR E ?GKB@ . $4EE@BFD<@ CDB<;6B?PAGR FBK>G  A4 
QFB= BE< 6AGFD< C<D4@<8O. +9D9; QFG FBK>G CDB6989@ E9K9A<9 , C9DC9A8<>G?SDAB9 

A4L9= BE<. #B@A<@, KFB , 789  3 C?BM48P E9K9A<S  (E@. $<E. 2). 
�OD4;<@, K9@G D46AB . 

 

$<E. 2. #DB6989AAO9 BEP  < C9DC9A8<>G?SDAB9 BE< E9K9A<9  

�4@9F<@, KFB : <; FB7B, KFB C?BE>BEF<  <  C9DC9A8<>G?SDAO 
BE< , E?98G9F, KFB C?BE>BEF< C4D4??9?PAO, 4 ;A4K<F, ,  < . 

&B784 CB?GK49FES, KFB ,  < , BF>G84 E?98G9F, 

KFB  (CB FD9FP9@G CD<;A4>G CB8B5<S) (E@. $<E. 3). 

 

$<E. 3. #B8B5AO9 FD9G7B?PA<>< 

!4=89@, K9@G D469A >BQHH<J<9AF CB8B5<S . 

$4EE@BFD<@  < . "A< CB8B5AO E F9@ :9 >BQHH<J<9AFB@ , F. 
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>. , 4 ;A4K<F, . �; GE?B6<S  < CGEFP , 

FB784 . #B?GK49@, KFB . 

'K<FO64S, KFB , CB?GK49@ ; . 

">BAK4F9?PAB, 

  

�F4>, @O 8B>4;4?<, KFB B5N9@ FD9G7B?PAB= C<D4@<8O . 

"EF4?BEP 6O69EF< HBD@G?G 8?S CDB<;6B?PAB= C<D4@<8O. 1FB 89?49FES CDBEFB: 
D4;5<649@ CDB<;6B?PAGR C<D4@<8G A4 FD9G7B?PAO9 (E@. $<E. 4). 

 

$<E. 4. $4;5<9A<9 CDB<;6B?PAB= C<D4@<8O A4 FD9G7B?PAO9 

&B784 

 

�F4>, B>BAK4F9?PAB, F9BD9@4, >BFBDGR @O 8B>4;4?<: B5N9@ C<D4@<8O D469A FD9F< 

CDB<;6989A<S C?BM48< 99 BEAB64A<S < 6OEBFO . 

� >4K9EF69 E?98EF6<S @B:AB 8B>4;4FP < HBD@G?G 8?S 6OK<E?9A<S B5N9@4 GE9K9AAB= 

C<D4@<8O (E@. $<E. 10): , 789  3 6OEBF4 GE9K9AAB= 
C<D4@<8O, 4 <  3 C?BM48< 99 BEAB64A<=. 
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$<E. 10. 'E9K9AA4S C<D4@<84 
 

�>:070B5;LAB2> (157 8=B53@0;0) 

�B>4:9@, KFB . �4> < 6 C9D6B@ 8B>4;4F9?PEF69, @O 8B>4:9@ HBD@G?G 8?S 
FD9G7B?PAB= C<D4@<8O, 4 >4> BA4 B5B5M49FES 8B CDB<;6B?PAB=, 6O G:9 ;A49F9. 

#GEFP  3 FD9G7B?PA4S C<D4@<84,  3 69DL<A4,  3 BEAB64A<9 (E@. $<E. 5). 

 

$<E. 5.  3 FD9G7B?PA4S C<D4@<84 

�BCB?A<@ QFG C<D4@<8G 8B CD<;@O E F9@ :9 BEAB64A<9@ < 6OEBFB= (E@. $<E. 6). 
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$<E. 6. #D<;@4  

1F4 CD<;@4 EBEF46?9A4 <; FD9I C<D4@<8: 84AAB= ,  <  (E@. $<E. 7). 

 

$<E. 7. #D<;@4 <; FD9I C<D4@<8 

$4EE@BFD<@ <EIB8AGR C<D4@<8G  < C<D4@<8G . �4@9F<@, KFB G 
A<I  (>4> FD9G7B?PA<><, B5D4;B646L<9ES CD< CDB6989A<< 8<47BA4?<  6 
C4D4??9?B7D4@@9 ). �OEBFO, CDB6989AAO9 <; FBK><  A4 >4:8GR <; QF<I 
C?BE>BEF9=, EB6C484RF  (E@. $<E. 8). 

 

$<E. 8. �OEBF4, CDB6989AA4S > C?BE>BEF<  

$4; G C<D4@<8  <  D46AO 6OEBFO < BEAB64A<S, FB D46AO < 

B5N9@O (E?98G9F <; D469AEF64 B5N9@B6 D46AB69?<><I F9?). 

�A4?B7<KAB 9E?< D4EE@BFD9FP C<D4@<8O < , FB , F. 
>.  (>4> FD9G7B?PA<><, B5D4;B646L<9ES CD< CDB6989A<< 8<47BA4?<  6 
C4D4??9?B7D4@@9 ). �OEBFO, CDB6989AAO9 <; FBK><  A4 >4:8GR <; QF<I 
C?BE>BEF9=, EB6C484RF  (E@. $<E. 9). &B 9EFP C?BM48< BEAB64A<= < 6OEBFO D46AO. 
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$<E. 9. �OEBF4, CDB6989AA4S > C?BE>BEF<  

#B?GK<?<, KFB 6E9 FD< C<D4@<8O <@9RF B8<A < FBF :9 

B5N9@ , FB 9EFP , 

BF>G84 . &9BD9@4 8B>4;4A4. 
 

"1J5< CA5G5==>9 ?8@0<84K 

�F4>, CGEFP G GE9K9AAB= C<D4@<8O  BEAB64A<S <@9RF C?BM48< ; 

6OEBF4 3 . �BEFDB<@ QFG GE9K9AAGR C<D4@<8G 8B B5OKAB= C<D4@<8O. #GEFP  3 69DL<A4 
C<D4@<8O. "CGEF<@ 6OEBFG, BA4 C9D9E9K9F BEAB64A<S 6 FBK>4I <  EBBF69FEF69AAB. 
#GEFP  (E@. $<E. 11). 

 

$<E. 11. �??REFD4J<S > GE?B6<R 

�4@9F<@, KFB  < >BQHH<J<9AF CB8B5<S  (B5BEAB6O64?BEP 
D4AA99). 

&B784 BK96<8AB, KFB B5N9@ GE9K9AAB= C<D4@<8O D469A D4;ABEF< B5N9@B6 5B?PLB= 
C<D4@<8O < @4?B=, FB 9EFP: 

 . 
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"EF4?BEP A4=F< . 

�; FB7B, KFB  CB?GK49@   (6 E<?G FB7B KFB QFB 
EBBF69FEF6GRM<9 BFD9;>< CB8B5AOI H<7GD, KP< C?BM48< A4@ <;69EFAO). 

% 8DG7B= EFBDBAO,  (5O?B 6O6989AB D4A99), FB784 . 

�A4K<F, ; ; . 

">BAK4F9?PAB, 

 

 
6 E<?G HBD@G?O D4;ABEF< >G5B6. +FB < FD95B64?BEP 8B>4;4FP. 

#@8<5@ 1 

�4>D9C<@ 6O6989AAGR HBD@G?G B5N9@4 C<D4@<8O CD<@9DB@. 

+9@G D469A B5N9@  CD46<?PAB= FD9G7B?PAB= C<D4@<8O , 9E?< , ? 

(%@. $<E. 12.) 

 

$<E. 12. �??REFD4J<S > ;484K9 

 9L9A<9. �4> @O ;A49@, . 

#BE>B?P>G 6 BEAB64A<< ?9:<F CD46<?PAO= FD9G7B?PA<> (E@. $<E. 13), 
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$<E. 13. #D46<?PAO= FD9G7B?PA<> 6 BEAB64A<< 

!4=89@ 6OEBFG  <; CDS@BG7B?PAB7B FD9G7B?PA<>4 . �<CBF9AG;4  , 4 

>4F9F 3 D48<GE BC<E4AAB= B>DG:ABEF<, >BFBDO= D469A , FB 9EFP  (E@. 
$<E. 14). 

 

$<E. 14. %FBDBAO  

"FER84 CB F9BD9@9 #<H47BD4 . � ;A4K<F, B5N9@ 
D469A 

. 

"F69F: . 

"1J5< :>=CA0 8 CA5G5==>3> :>=CA0 

&9BD9@4. "5N9@ >BAGE4 (E@. $<E. 15) D469A , 789  3 D48<GE 
BEAB64A<S >BAGE4,  3 97B 6OEBF4. 
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$<E. 15. �BAGE 

(BD@G?4 8?S 6OK<E?9A<S B5N9@4 >BAGE4 6 FBKABEF< EB6C4849F E 4A4?B7<KAB= 
HBD@G?B= 8?S C<D4@<8O, F4> >4> >BAGE 3 QFB, CB EGF<, < 9EFP C<D4@<84, FB?P>B 6 
BEAB64A<< ?9:<F «59E>BA9KABG7B?PA<>» 3 B>DG:ABEFP (E@. $<E. 16). 

 

$<E. 16.  AB7BG7B?PA<>, EFD9@SM<=ES > B>DG:ABEF< 

�E?< CB8EF46<FP 6 HBD@G?G B5N9@4 C<D4@<8O C?BM48P BEAB64A<S >BAGE4, FB 9EFP 

C?BM48P >DG74, FB @O < CD<IB8<@ > HBD@G?9 . 

�B>4;O649FES :9 HBD@G?4 8?S >BAGE4 45EB?RFAB 4A4?B7<KAB C<D4@<89. 
$4EE@4FD<649FES F4>4S :9 BEP, BF@9K49FES FBKAB F4>B9 :9 CB8B5<9, 4 84?PL9 59D9FES FBF 
:9 E4@O= <AF97D4? (E@. $<E. 17). 

 

$<E. 17. �??REFD4J<S 8?S 8B>4;4F9?PEF64 HBD@G?O 

�A4?B7<KAO@ 6O7?S8<F < E?98EF6<9 CDB GE9K9AAO= >BAGE (E@. $<E. 
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18):  �B>4;4F9?PEF6B 45EB?RFAB 
4A4?B7<KAB FB@G, KFB 5O?B CD<6989AB 8?S GE9K9AAB= C<D4@<8O. 

 

$<E. 18. 'E9K9AA4S C<D4@<84 
%?8A>: 7040G 4;O A0<>AB>OB5;L=>3> @5H5=8O 

1. �OSEA<FP, >4><@ K<E?B@ (D4J<BA4?PAO@ <?< <DD4J<BA4?PAO@) S6?S9FES 
K<E?B6B9 ;A4K9A<9 6OD4:9A<S: 1) (√8 2 3)(3 + 2√2); 2) (√27 2 2)(2 2 3√3); 3) (√50 + 4√2)√2; 

2. !4=F< 45EB?RFAGR CB7D9LABEFP CD<5?<:9A<S 0,55 K<E?4 5/8 
3. �4C<L<F9 K<E?B 6 EF4A84DFAB@ 6<89. '>4:<F9 97B CDS8B> < B>DG7?<F9 

@4AF<EEG 8B FOESKAOI. 1) 735274; 2) 32465103; 3) 6,0054; 

4. !4=8<F9 ;A4K9A<9 6OD4:9A<S: ø ù .62332 33
1

3
5

3
1

3
5

 
 

5. �OK<E?<F9: ø ù
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1

4
3

2
3

9
4

027,009,0

216,0


 

6. �OK<E?<F9: 23·2-2
 + 2

-3·22 
+1,25. 

7. !4=8<F9 ;A4K9A<9 6OD4:9A<S: 
4
3

3
1

2
1

3 1 ÷
÷
ø

ö
÷
÷
ø

ö








II
II

 CD< I = 0,0625 

8. $9L<FP GD46A9A<S: 1) ø ùø ù ;032 ý xx  2) ø ù ;041 ý xx  

9. !4=8<F9 >BD9AP GD46A9A<S: 1) (14)х23 = 64; 2) (17)х23 = 49. 

10. % >4>B= CDBJ9AFAB= EF46>B= A9B5IB8<@B 6?B:<FP 89AP7< 6 54A>, 9E?< K9D9; 
2 7B84 6>?48K<> IBK9F CB?GK<FP 120000 DG5?9= CD< C9D6BA4K4?PAB@ 6;ABE9 100000 
DG5?9=? 

11. �OK<E?<FP, <ECB?P;GS BCD989?9A<9 < E6B=EF64 ?B74D<H@B6: 5log5 16 211log11 12 

12. $9L<F9 GD46A9A<9: ø ù ø ù xxxx 77

2

7 log2log672log ý  

13. !4=8<F9 ;A4K9A<9 6OD4:9A<S 1) 3þ�45° 2 √3�þ�60° + 4ý�ÿ30° 

14. �B>4;4FP  FB:89EF6B   �Āý4ÿ 2 ý�ÿ4ÿ = �Āý2ÿ 2 ý�ÿ2ÿ 

15. �OK<E?<FP )cos( òñ  , 9E?< 13

5
cos ýñ

 < 
ñ

2
2

3
üü

, 13

12
cos ýò

 < 

2

3ñ üü
 

16. #D9B5D4;B64FP 6 CDB<;6989A<9 00 20sin18sin   

17. 'CDBEF<FP 6OD4:9A<9 )
3

cos(
3

cos
ññ

÷
ø
ö

÷
ø
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18. �OK<E?<FP 
4

11

6

11
cos

6

13
sin


ctg . 

19. $9L<FP GD46A9A<9, D4;?B:<6 A4 @AB:<F9?< 97B ?96GR K4EFP 03sinsin ý xx  

20. $9L<FP A9D469AEF6B 1) 
2

1
cos x ; 2) 

2

1
2sin þx  

21. �OK<E?<F9 ø ù
2

2
arccos1

2

3
arcsin2 ÷÷

ø

ö
÷÷
ø

ö
 arctg  

22. $9L<FP GD46A9A<9 
2

2

210
sin ý÷

ø
ö

÷
ø
ö 

x
 

23. !4=F< 6E9 D9L9A<S GD46A9A<S A4 ;484AAB@ BFD9;>9   6;6,
2

1

3
cos ý

x
 

24. !4=F< B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<= >4:8B= <; HGA>J<= 1)

÷
ø
ö

÷
ø
ö ý

3
cos2


xy ; 2) 

3

4
2


ý

x
y  

25. !4=8<F9 FBK>< @4>E<@G@4 < @<A<@G@4 HGA>J<< 99 @4>E<@G@O < @<A<@G@O 
862 ý xxy  

26. �OSEA<FP, S6?S9FES ?<, K9FAB=, A9K9FAB= <?< A9 S6?S9FES A< K9FAB=, A< 

A9K9FAB= HGA>J<S: 1) x
x

xy sin
2

3 ý ; 2) xxy 3cos2 ý ;  

27. %>B?P>B D4;?<KAOI 86GI;A4KAOI K<E9? E D4;AO@< J<HD4@< @B:AB 
EBEF46<FP, <ECB?P;GS J<HDO: 1) 1 < 5; 2) 0 < 6; 3) 2,4 < 6; 4) 0,1 < 8; 5) 3, 4, 5 < 6; 6) 0, 2, 3, 4 
< 6? 

28. �8@<A<EFD4J<S 7BDB84 D9L<?4 C9D9<@9AB64FP 3 G?<JO. � 6O5BDG 5O?< 
CD98?B:9AO 7 A4;64A<=. %>B?P><@< ECBEB54@< @B7GF 5OFP C9D9<@9AB64AO QF< 3 G?<JO? 

29. %>B?P><@< ECBEB54@< @B:AB D4;@9EF<FP 6 D4;?<KAOI 46FB@B5<?9= 6 E9@< 
B8AB@9EFAOI 5B>E4I? 

30. � @474;<A CBEFGC<?B 30 IB?B8<?PA<>B6, CSFP <; >BFBDOI <@9RF ;46B8E>B= 
89H9>F. %?GK4=AO@ B5D4;B@ 6O5<D4RF B8<A IB?B8<?PA<>. �4>B64 69DBSFABEFP FB7B, KFB 
BA 5G89F 59; 89H9>F4? 

31. �4>B64 69DBSFABEFP FB7B, KFB 6 K9FOD9I E84AAOI >4DF4I 5G89F B8<A FG; < 
B8<A >BDB?P? 

32. !4=F<: 4) @4F9@4F<K9E>B9 B:<84A<9, 5) 8<EC9DE<R, 6) ED98A99 
>648D4F<K9E>B9 BF>?BA9A<9 8<E>D9FAB= E?GK4=AB= 69?<K<AO ) CB <;69EFAB@G ;4>BAG 99 
D4ECD989?9A<S, ;484AAB@G F45?<KAB: 

)
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,2 ,5 ,2 ,1 

33. %G@@4 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= CDB7D9EE<< D46A4 150. 
!4=F< b1, 9E?< q = 1/3 

34. �OK<E?<FP CDB<;6B8AGR HGA>J<< (12 2 7ý)3 ∙ (ý3 2 2ý)4 

35. % CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 
HGA>J<<: f(x) =x

4
 3 8x

2
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36. %BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< G = I3
 + I2

 6 FBK>9 E 
45EJ<EEB= I0 = 1. 

37. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= 7D4H<>B@ HGA>J<< y=cosx, BEPR 
OX < CDS@O@< x = 2 π6 < x = π 
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38. !4=8<F9 C9D6BB5D4;AGR 
232 45)( xexf

x ý 
 

39. $9L<FP GD46A9A<9 ý4 2 5ý3 + 8ý2 2 5ý + 1 = 0 

40. $9L<FP E<EF9@G GD46A9A<= { 3y+1 2 2x = 5,4x 2 6 ∗ 3y + 2 = 0. 
41. $9L<F9 GD46A9A<9:√2ý 2 ý2 + 8 + √ý2 2 4ý = √2ý 2 2 + 1 

42. $еLиBь =е@аве=ABв> 1x228x+7 > √xx228x+7 

43. �;B5D4;<F9 D4EEFBSA<9 < G7B? @9:8G E>D9M<64RM<@<ES 8<47BA4?S@< 
C4D4??9?PAOI 7D4A9= >G54. 

44. � >G59 ��%D�1�1%1D1 A4=F< G7B? @9:8G CDS@O@< �1D < D1� , 789 � - 
E9D98<A4 D95D4 %%1 
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 ] 89?<F C?BM48P >DG74  
     I2

 + G2
   8   [ I2

 + G2
   2 ]?   

 

�>=B@>;L=0O @01>B0 №9  

�0@80=B 1. 

$9L<F9 GD46A9A<S 

1.  9FB8B@ 7DGCC<DB6>< x3
 3 7x

2
 3 21x + 27 = 0  

2. �ECB?P;GS �BDA9D4 4x3
 + x

2
 3 5 = 0  

3.  9FB8B@ ;4@9AO C9D9@9AAB= x4
 + 2x

3
 3 9x

2
 3 6x + 9 =0  

4.  9FB8B@ ;4@9AO C9D9@9AAB= x(x 3 1)(x 3 2)(x 3 3) = 8  

5.  9FB8B@ ;4@9AO C9D9@9AAB= (2x 3 1)
2
(x + 2)

2
 3 (2x 3 1)(x

2
 3 4) 3 2(x 3 2)

2
 = 0  
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6. !4=8<F9 6E9 ;A4K9A<S b , CD< >BFBDOI B8<A <; >BDA9= GD46A9A<S                      x3
 + 3x

2
 3 

bx 3 8 = 0 D469A. �?S >4:8B7B <; A4=89AAOI ;A4K9A<= b BCD989?<F9 BEF4?PAO9 >BDA< 
GD46A9A<S. 

�0@80=B 2. 

$9L<F9 GD46A9A<S. 

1.  9FB8B@ 7DGCC<DB6>< 3x3
 3 5x

2
 + 15x 3 81 = 0  

2. �ECB?P;GS EI9@G �BDA9D4 2x3
 3 3x

2
 3 4x + 1 = 0  

3.  9FB8B@ ;4@9AO C9D9@9AAB= x4
 + 3x

3
 3 8x

2
 3 12x + 16 = 0  

4.  9FB8B@ ;4@9AO C9D9@9AAB= x(x + 2)(x + 3)(x + 5) = -5  

5.  9FB8B@ ;4@9AO C9D9@9AAB= (2x + 1)
4 3 (2x

2
 + 5x + 2)

2
 3 12(x + 2)

4
 = 0 

6. !4=8<F9 6E9 ;A4K9A<S b, CD< >BFBDOI B8<A <; >BDA9= GD46A9A<S D469A -2. �?S 
>4:8B7B <; A4=89AAOI ;A4K9A<= b BCD989?<F9 BEF4?PAO9 >BDA< GD46A9A<S. 

 

�>=B@>;L=0O @01>B0 №10 
 

�0@80=B 1 
$9L<F9 GD46A9A<9 < A9D469AEF6B: 

1. 941 2 ý xx  

2. 93 ý xx  

3. 32322 1222 þ  xxx
 

4. 
8

1
23 þx

 

5. 8log6log 2

2

2 ý xx
 

6. 3)2(log 3 üx
 

7. 2

2
sin ýx

 

8. 2

3
cos þx

 

9. 3üctgx
 

10. { 2y 2 3x = 6,2x + y = log3 135 2 log3 5 

�0@80=B 2 
$9L<F9 GD46A9A<9 < A9D469AEF6B: 

1. xx ý6  

2. 542 ýx  

3. 13 42

þx

 

4. 2523 1 þ xx

 

5. 12lglglg 222 ý xx  

6. 2)24(log 8  x
 

7. 2

3
cos ýx

 

8. 2

3
sin x

 

9. 3ütgx
 

10. {2x 2 y = 1,3y27 = (19)X22  

 

 

 �>=B@>;L=0O @01>B0 №11 
 

�0@80=B 1 
1. �; FBK>< � > C?BE>BEF< ñ  CDB6989AO 
C9DC9A8<>G?SD < A4>?BAA4S, G7B? @9:8G 
>BFBDO@< 60 0 . !4=F< 8?<AG A4>?BAAB= 
< 99 CDB9>J<< C?BE>BEFPñ , 9E?< 8?<A4 
C9DC9A8<>G?SD4 D46A4 50 E@. 

2. �; 69DL<AO %, D46AB598D9AAB7B 
CDS@BG7B?PAB7B FD9G7B?PA<>4 E CDS@O@ 
G7?B@ %, CDB6989A > C?BE>BEF< QFB7B 
FD9G7B?PA<>4  C9DC9A8<>G?SD �%, �% = 

�0@80=B 2 
1. �; FBK>< % > C?BE>BEF< ñ  CDB6989AO 
C9DC9A8<>G?SD < A4>?BAA4S, G7B? @9:8G 
>BFBDO@< 45 0 . !4=F< 8?<AG A4>?BAAB= 
< 99 CDB9>J<< C?BE>BEFPñ , 9E?< 8?<A4 
C9DC9A8<>G?SD4 D46A4 40E@. 

2. �; FBK>< " > C?BE>BEF< ñ  CDB6989AO 
869 A4>?BAAO9 "�  < "�, D46AB= 8?<AO, 
G7B? @9:8G >BFBDO@< 60 0  , 4 D4EEFBSA<9 
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8E@. !4=F< 8?<AG C9DC9A8<>G?SD4 < 
G7B? @9:8G CDS@B= �� < C?BE>BEFPR 
FD9G7B?PA<>4, 9E?< D4EEFBSA<9 BF FBK>< 
� 8B E9D98<AO 7<CBF9AG;O 6E@. 

3. �6G7D4AAO= G7B? D469A 45 0. !4 B8AB= 
<; 7D4A9= ?9:<F FBK>4, G84?9AA4S BF 
8DG7B= 7D4A< A4 D4EEFBSA<< 18E@. !4=F< 
D4EEFBSA<9 8B D95D4 86G7D4AAB7B G7?4. 

4. "EAB64A<9 �D FD4C9J<< ABCD ?9:<F 6 
C?BE>BEF< ñ . +9D9; FBK>< � < ! 

CDB6989AO C4D4??9?PAO9 CDS@O9, 
C9D9E9>4RM<9 C?BE>BEFP ñ  6 FBK>4I E 

< F EBBF69FEF69AAB. 
4) �4>B6B 6;4<@AB9 CB?B:9A<9 CDS@OI 
EF < AB? 

5) +9@G D469A G7B? @9:8G CDS@O@<EF < 
AB, 9E?< ý 150ABC ? #BSEA<F9 BF69F. 

5. #DS@O9 4 < b?9:4F 6 C4D4??9?PAOI 
C?BE>BEFSI ñ  < ò .  B7GF ?< QF< 
CDS@O9 5OFP: 
4) C4D4??9?PAO@<;      
5) E>D9M<64RM<@<ES? 
%89?4=F9 D<EGAB> 8?S >4:8B7B 
6B;@B:AB7B E?GK4S. 

@9:8G <I BEAB64A<S@< 12E@. !4=F< 
D4EEFBSA<9 @9:8G BEAB64A<9@ 
C9DC9A8<>G?SD4 < E9D98<AB= BFD9;>4 
��, 9E?< G7B? @9:8G CDS@B= "� < 
C?BE>BEFPRñ  D469A 30 0 . 

3. �6G7D4AAO= G7B? D469A 30 0. !4 B8AB= 
<; 7D4A9= ?9:<F FBK>4, G84?9AA4S BF 
8DG7B= 7D4A< A4 D4EEFBSA<< 40E@. !4=F< 
D4EEFBSA<9 8B D95D4 86G7D4AAB7B G7?4. 

4. &D9G7B?PA<>< ABC < ADC ?9:4F 6 
D4;AOI C?BE>BEFSI < <@9RF B5MGR 
EFBDBAG AC. &BK>4 P 3 E9D98<A4 
EFBDBAO AD, 4 K 3 E9D98<A4 EFBDBAO 
DC. 

4) �4>B6B 6;4<@AB9 CB?B:9A<9 CDS@OI 
PK < AB? 

5) +9@G D469A G7B? @9:8G CDS@O@<PK < 
AB, 9E?< ý 40ABC  < ý 80BCA ? 

#BSEA<F9 BF69F. 
5. #DS@O9 4 < b?9:4F 6 C9D9E9>4RM<I 
C?BE>BEFSI ñ  < ò .  B7GF ?< QF< 
CDS@O9 5OFP: 
4) C4D4??9?PAO@<;      
5) E>D9M<64RM<@<ES? 
%89?4=F9 D<EGAB> 8?S >4:8B7B 
6B;@B:AB7B E?GK4S. 

 

�>=B@>;L=0O @01>B0 №12 
 

�0@80=B 1 
1) "EAB64A<9 CDS@B= CD<;@O - CDS@BG7B?PAO= FD9G7B?PA<> E >4F9F4@< 6 < 8 E@. !4=8<F9 
C?BM48P 5B>B6B= CB69DIABEF< CD<;@O, 9E?< 99 A4<5B?PL4S 5B>B64S 7D4AP - >648D4F. 
2) �B>B6B9 D95DB CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<8O D46AB 4 E@ < B5D4;G9F E 
C?BE>BEFPR BEAB64A<S C<D4@<8O G7B? 45°. 
4)    !4=8<F9 6OEBFG C<D4@<8O. 
5)    !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< C<D4@<8O. 
3) $95DB CD46<?PAB7B F9FD4Q8D4 DABC D46AB 4. #BEFDB=F9 E9K9A<9 F9FD4Q8D4, CDBIB8SM99 
K9D9; E9D98<AG D95D4 DA C4D4??9?PAB C?BE>BEF< DBC, < A4=8<F9 C?BM48P QFB7B E9K9A<S. 
4) "E96B9 E9K9A<9 J<?<A8D4 - >648D4F, 8?<A4 8<47BA4?< >BFBDB7B D46A4 36 E@. !4=8<F9 
D48<GE BEAB64A<S J<?<A8D4, 4) 9 E@; 5) 8 E@; 6) 8√3 E@; 7) 9√2 E@. 
5) �OEBF4 >BAGE4 D46A4 4√3 E@, 4 G7B? CD< 69DL<A9 BE96B7B E9K9A<S D469A 120°. !4=8<F9 
C?BM48P BEAB64A<S >BAGE4, 4) 120√2 E@2; 5) 136Ã E@2; 6) 144Ã E@2; 7) 24√3 Ã E@2. 
6) %FBDBAO FD9G7B?PA<>4 MKN >4E4RFES L4D4. !4=8<F9 D48<GE L4D4, 9E?<  � = 9 
E@, MN = 13 E@; KN = 14 E@ < D4EEFBSA<9 BF J9AFD4 L4D4 " 8B C?BE>BEF< MNK D46AB √6 
E@. 4) 4√2 E@; 5) 4 E@; 6) 3√3 E@; 7) 3√2 E@. 
 

�0@80=B 2 
1) "EAB64A<9 CDS@B= CD<;@O - CDS@BG7B?PAO= FD9G7B?PA<> E 7<CBF9AG;B= 13 E@ < 
>4F9FB@ 12 E@. !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< CD<;@O, 9E?< 99 A4<@9APL4S 
5B>B64S 7D4AP - >648D4F. 
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2) �OEBF4 CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<8O D46A4 √6 E@, 4 5B>B6B9 D95DB 
A4>?BA9AB > C?BE>BEF< BEAB64A<S CB8 G7?B@ 60°. 
4)    !4=8<F9 5B>B6B9 D95DB C<D4@<8O. 
5)    !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< C<D4@<8O. 
3) $95DB CD46<?PAB7B F9FD4Q8D4 DABC D46AB 4. #BEFDB=F9 E9K9A<9 F9FD4Q8D4, CDBIB8SM99 
K9D9; E9D98<AO D959D DA < �� C4D4??9?PAB D95DG �%, < A4=8<F9 C?BM48P QFB7B E9K9A<S. 
4) $48<GE BEAB64A<S J<?<A8D4 3, 6OEBF4 8. !4=8<F9 8<47BA4?P BE96B7B E9K9A<S. 
5) �OEBF4 >BAGE4 D46A4 15 E@, 4 D48<GE BEAB64A<S D469A 8 E@. !4=8<F9 B5D4;GRMGR 
>BAGE4, 4) 19 E@; 5) 17 E@; 6) 13 E@; 7) 13√3 E@. 
6) �OK<E?<F9 C?BM48P >DG74, C?BM48P >BFBDB7B D46A4 C?BM48< EH9DO D48<GE4 5 @. 4) 20 
@2; 5) 10 @2; 6) 5 @2; 7) 15 @2. 
 

�>=B@>;L=0O @01>B0 №13  
�0@80=B 1 

1. "CD989?<F9 8?<AG 69>FBD4 4, 9E?<: 

4) 4(-4;3;0); 5) 4(0;-8;6); 6) 4(-9;0;0). 

2. &BK>4 % 3E9D98<A4 BFD9;>4 ��. !4=8<F9 >BBD8<A4FO FBK><: 

4) %, 9E?< �(2;-3;7) < �(-1;1;-3); 

5) �, 9E?< %(1;0;3) < �(-2;5;0) ; 

6) �, 9E?< �(-2;3;1) < %(0;-3;5). 

3. !4=8<F9 D4EEFBSA<9 @9:8G FBK>4@< � < �: 

4) �(7;1;5) < �(3;1;2); 5) �(3;2;-2) < �(-5;2;4). 

4. �4C<L<F9 GD46A9A<9 EH9DO E J9AFDB@ 6 FBK>9 " < D48<GEB@ R: 

4) O(0;0;0), R=3; 5) O(1;-2;4), R=2; 6) O(-3;0;2), R=7. 

5. �OK<E?<F9 >BE<AGE G7?4 @9:8G 69>FBD4@< 4(1;-2;2) < b(3;4;0). 

 

�0@80=B 2 

1. "CD989?<F9 8?<AG 69>FBD4 4, 9E?<: 

4) 4(8;6;0); 5) 4(4;0;-3); 6) 4(0;0;-7). 

2. &BK>4 % 3 E9D98<A4 BFD9;>4 ��. !4=8<F9 >BBD8<A4FO FBK><: 

4) %, 9E?< �(0;5;-2) < �(4;-1;0); 

5) �, 9E?< %(2;0;-1) < �(3;-2;1); 

6) �, 9E?< �(1;-3;0) < %(2;1;3). 

3. !4=8<F9 D4EEFBSA<9 @9:8G FBK>4@< � < �: 

4) �(2;3;4) < �(10;3;-2); 5) �(2;0;1) < �(-2;3;1). 

4. �4C<L<F9 GD46A9A<9 EH9DO E J9AFDB@ 6 FBK>9 " < D48<GEB@ R: 

4) O(1;-2;0), R=5; 5) O(0;0;0), R=6; 6) O(-3;2;5), R=1. 

5. �OK<E?<F9 >BE<AGE G7?4 @9:8G 69>FBD4@< 4(11;10;2) < b(-6;0;8). 
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%2>4=0O B01;8F0 ?> ?@8<5=O5<K< D>@<0< 8 <5B>40< B5:CI53> :>=B@>;O 8 
>F5=:8 @57C;LB0B>2 >1CG5=8O 

 

$57C;LB0BK >1CG5=8O 
 

(>@<K 8 <5B>4K 
:>=B@>;O 8 >F5=:8 
@57C;LB0B>2 
>1CG5=8O  

;8G=>AB=KE:  

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<>9 >4> 
GA<69DE4?PAB@ S;O>9 A4G><, ED98EF69 @B89?<DB64A<S S6?9A<= < 
CDBJ9EEB6, <89SI < @9FB84I @4F9@4F<><;  

  CBA<@4A<9 ;A4K<@BEF< @4F9@4F<>< 8?S A4GKAB-
F9IA<K9E>B7B CDB7D9EE4, EHBD@<DB64AABEFP BFABL9A<S > 
@4F9@4F<>9 >4> > K4EF< B5M9K9?B69K9E>B= >G?PFGDO K9D9; 
;A4>B@EF6B E <EFBD<9= D4;6<F<S @4F9@4F<><, Q6B?RJ<9= 
@4F9@4F<K9E><I <89=;  

  D4;6<F<9 ?B7<K9E>B7B @OL?9A<S, CDBEFD4AEF69AAB7B 
6BB5D4:9A<S, 4?7BD<F@<K9E>B= >G?PFGDO, >D<F<KABEF< 
@OL?9A<S A4 GDB6A9, A9B5IB8<@B@ 8?S 5G8GM9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<, 8?S CDB8B?:9A<S B5D4;B64A<S < 
E4@BB5D4;B64A<S;  

  B6?489A<9 @4F9@4F<K9E><@< ;A4A<S@< < G@9A<S@<, 
A9B5IB8<@O@< 6 CB6E98A96AB= :<;A<, 8?S BE6B9A<S E@9:AOI 
9EF9EF69AAB-A4GKAOI 8<EJ<C?<A < 8<EJ<C?<A CDBH9EE<BA4?PAB7B 
J<>?4, 8?S CB?GK9A<S B5D4;B64A<S 6 B5?4EFSI, A9 FD95GRM<I 
G7?G5?9AAB= @4F9@4F<K9E>B= CB87BFB6><;  

  7BFB6ABEFP < ECBEB5ABEFP > B5D4;B64A<R, 6 FB@ K<E?9 
E4@BB5D4;B64A<R, A4 CDBFS:9A<< 6E9= :<;A<; EB;A4F9?PAB9 
BFABL9A<9 > A9CD9DO6AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= 
CDBH9EE<BA4?PAB= < B5M9EF69AAB= 89SF9?PABEF<;  

  7BFB6ABEFP < ECBEB5ABEFP > E4@BEFBSF9?PAB= F6BDK9E>B= < 
BF69FEF69AAB= 89SF9?PABEF<;  

  7BFB6ABEFP > >B??9>F<6AB= D45BF9, EBFDG8A<K9EF6G EB 
E69DEFA<>4@< 6 B5D4;B64F9?PAB=, B5M9EF69AAB CB?9;AB=, GK95AB-
<EE?98B64F9?PE>B=, CDB9>FAB= < 8DG7<I 6<84I 89SF9?PABEF<;  

  BFABL9A<9 > CDBH9EE<BA4?PAB= 89SF9?PABEF< >4> 
6B;@B:ABEF< GK4EF<S 6 D9L9A<< ?<KAOI, B5M9EF69AAOI, 
7BEG84DEF69AAOI, B5M9A4J<BA4?PAOI CDB5?9@; 

�OCB?A9A<9 
CD4>F<K9E><I D45BF 
"J9A>4 
CD46<?PABEF< 
6OCB?A9A<S 
E4@BEFBSF9?PAB= 
D45BFO 

<5B0?@54<5B=KE:  

 G@9A<9 E4@BEFBSF9?PAB BCD989?SFP J9?< 89SF9?PABEF< < 
EBEF46?SFP C?4AO 89SF9?PABEF<; E4@BEFBSF9?PAB BEGM9EF6?SFP, 
>BAFDB?<DB64FP < >BDD9>F<DB64FP 89SF9?PABEFP; <ECB?P;B64FP 6E9 
6B;@B:AO9 D9EGDEO 8?S 8BEF<:9A<S CBEF46?9AAOI J9?9= < 
D94?<;4J<< C?4AB6 89SF9?PABEF<; 6O5<D4FP GEC9LAO9 EFD4F97<< 6 
D4;?<KAOI E<FG4J<SI;  

  G@9A<9 CDB8G>F<6AB B5M4FPES < 6;4<@B89=EF6B64FP 6 
CDBJ9EE9 EB6@9EFAB= 89SF9?PABEF<, GK<FO64FP CB;<J<< 8DG7<I 
GK4EFA<>B6 89SF9?PABEF<, QHH9>F<6AB D4;D9L4FP >BAH?<>FO;  

  6?489A<9 A46O>4@< CB;A464F9?PAB=, GK95AB-
<EE?98B64F9?PE>B= < CDB9>FAB= 89SF9?PABEF<, A46O>4@< 

�OCB?A9A<9 
CD4>F<K9E><I D45BF 
7 1 3 62 

"J9A>4 
CD46<?PABEF< 
6OCB?A9A<S 
E4@BEFBSF9?PAB= 
D45BFO 

$9L9A<9 ;484K 
6B 6D9@S ;4ASF<S  
�BAFDB?PAO9 
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D4;D9L9A<S CDB5?9@; ECBEB5ABEFP < 7BFB6ABEFP > 
E4@BEFBSF9?PAB@G CB<E>G @9FB8B6 D9L9A<S CD4>F<K9E><I ;484K, 
CD<@9A9A<R D4;?<KAOI @9FB8B6 CB;A4A<S;  

  7BFB6ABEFP < ECBEB5ABEFP > E4@BEFBSF9?PAB= 
<AHBD@4J<BAAB-CB;A464F9?PAB= 89SF9?PABEF<, 6>?RK4S G@9A<9 
BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<<, 
>D<F<K9E>< BJ9A<64FP < <AF9DCD9F<DB64FP <AHBD@4J<R, 
CB?GK49@GR <; D4;?<KAOI <EFBKA<>B6; 

  6?489A<9 S;O>B6O@< ED98EF64@<: G@9A<9 SEAB, ?B7<KAB < 
FBKAB <;?474FP E6BR FBK>G ;D9A<S, <ECB?P;B64FP 489>64FAO9 
S;O>B6O9 ED98EF64;  

  6?489A<9 A46O>4@< CB;A464F9?PAB= D9H?9>E<< >4> 
BEB;A4A<S EB69DL49@OI 89=EF6<= < @OE?<F9?PAOI CDBJ9EEB6, <I 
D9;G?PF4FB6 < BEAB64A<=, 7D4A<J E6B97B ;A4A<S < A9;A4A<S, AB6OI 
CB;A464F9?PAOI ;484K < ED98EF6 8?S <I 8BEF<:9A<S;  

  J9?9GEFD9@?9AABEFP 6 CB<E>4I < CD<ASF<< D9L9A<=, 
EBB5D4;<F9?PABEFP < <AFG<J<S, D4;6<FBEFP CDBEFD4AEF69AAOI 
CD98EF46?9A<=; ECBEB5ABEFP 6BECD<A<@4FP >D4EBFG < 74D@BA<R 
@<D4; 

D45BFO 71 3 13 

?@54<5B=KE:  

 EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<>9 >4> K4EF< 
@<DB6B= >G?PFGDO < @9EF9 @4F9@4F<>< 6 EB6D9@9AAB= 
J<6<?<;4J<<, ECBEB54I BC<E4A<S S6?9A<= D94?PAB7B @<D4 A4 
@4F9@4F<K9E>B@ S;O>9;  

  EHBD@<DB64AABEFP CD98EF46?9A<= B @4F9@4F<K9E><I 
CBASF<SI >4> 64:A9=L<I @4F9@4F<K9E><I @B89?SI, CB;6B?SRM<I 
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6B;@B:ABEF< 4>E<B@4F<K9E>B7B CBEFDB9A<S @4F9@4F<K9E><I 
F9BD<=;  

  6?489A<9 @9FB84@< 8B>4;4F9?PEF6 < 4?7BD<F@B6 D9L9A<S, 
G@9A<9 <I CD<@9ASFP, CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 
IB89 D9L9A<S ;484K; 

  6?489A<9 EF4A84DFAO@< CD<9@4@< D9L9A<S D4J<BA4?PAOI 
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<ECB?P;B64A<9 7BFB6OI >B@CPRF9DAOI CDB7D4@@, 6 FB@ K<E?9 8?S 
CB<E>4 CGF< D9L9A<S < <??REFD4J<< D9L9A<S GD46A9A<= < 
A9D469AEF6;  

  EHBD@<DB64AABEFP CD98EF46?9A<= B5 BEAB6AOI CBASF<SI 
@4F9@4F<K9E>B7B 4A4?<;4 < <I E6B=EF64I, 6?489A<9 G@9A<9@ 
I4D4>F9D<;B64FP CB6989A<9 HGA>J<=, <ECB?P;B64A<9 CB?GK9AAOI 
;A4A<= 8?S BC<E4A<S < 4A4?<;4 D94?PAOI ;46<E<@BEF9=;  

 6?489A<9 BEAB6AO@< CBASF<S@< B C?BE><I < 
CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD4I, <I BEAB6AOI 
E6B=EF64I; EHBD@<DB64AABEFP G@9A<S D4ECB;A464FP 
79B@9FD<K9E><9 H<7GDO A4 K9DF9:4I, @B89?SI < 6 D94?PAB@ @<D9; 
CD<@9A9A<9 <;GK9AAOI E6B=EF6 79B@9FD<K9E><I H<7GD < HBD@G? 
8?S D9L9A<S 79B@9FD<K9E><I ;484K < ;484K E CD4>F<K9E><@ 
EB89D:4A<9@;  

  EHBD@<DB64AABEFP CD98EF46?9A<= B CDBJ9EE4I < S6?9A<SI, 
<@9RM<I 69DBSFABEFAO= I4D4>F9D, EF4F<EF<K9E><I 

�BAFDB?PAO9 
D45BFO 71 -13 

#D4>F<K9E><9 
D45BFO 71-62 

'EFAO= BCDBE 6B 
6D9@S ;4ASF<S 
$9L9A<9 ;484K 
"J9A>4 

CD46<?PABEF< 
6OCB?A9A<S 
E4@BEFBSF9?PAB= 
D45BFO 
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;4>BAB@9DABEFSI 6 D94?PAB@ @<D9, BEAB6AOI CBASF<SI 
Q?9@9AF4DAB= F9BD<< 69DBSFABEF9=; G@9A<= A4IB8<FP < BJ9A<64FP 
69DBSFABEF< A4EFGC?9A<S EB5OF<= 6 CDBEF9=L<I CD4>F<K9E><I 
E<FG4J<SI < BEAB6AO9 I4D4>F9D<EF<>< E?GK4=AOI 69?<K<A; 

  6?489A<9 A46O>4@< <ECB?P;B64A<S 7BFB6OI 
>B@CPRF9DAOI CDB7D4@@ CD< D9L9A<< ;484K. 

 J9?9GEFD9@?9AABEFP 6 CB<E>4I < CD<ASF<< D9L9A<=, 
EBB5D4;<F9?PABEFP < <AFG<J<S, D4;6<FBEFP CDBEFD4AEF69AAOI 
CD98EF46?9A<=; 
ECBEB5ABEFP 6BECD<A<@4FP >D4EBFG < 74D@BA<R @<D4 

 

3.2 (>@<0 ?@><56CB>G=>9 0BB5AB0F88  
 

#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 �'�.09  4F9@4F<>4 6 1 E9@9EFD9 
8<HH9D9AJ<DB64AAO= ;4K9F, 6B 2 E9@9EFD9 3 Q>;4@9A.  

"5GK4RM<9ES 8BCGE>4RFES > E84K9 8<HH9D9AJ<DB64AAB7B ;4K9F4 < Q>;4@9A4 CD< 
6OCB?A9A<< 6E9I 6<8B6 E4@BEFBSF9?PAB= D45BFO, CD4>F<K9E><I < >BAFDB?PAOI D45BF, 
CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ 8<EJ<C?<AO. 

�<HH9D9AJ<DB64AAO= ;4K9F CDB6B8<FES ;4 EK9F 6D9@9A< BF6989AAB7B A4 <;GK9A<9 
8<EJ<C?<AO. #D< GE?B6<< E6B96D9@9AAB7B < >4K9EF69AAB7B 6OCB?A9A<S B5GK4RM<@ES 
6E9I 6<8B6 D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= B5M9B5D4;B64F9?PAB= GK95AB= 
8<EJ<C?<AO. 

 

#5@5G5=L 2>?@>A>2 : 48DD5@5=F8@>20==><C 70G5BC 
�0@80=B 1 

1. �OK<E?<F9:  447 44:114   

2. !4=8<F9 ;A4K9A<9 6OD4:9A<S:   2 128

32


. 

3. �OK<E?<F9:  4log100log8log 25252  . 

4. !4=8<F9 D9L9A<9 GD46A9A<S: 4xlog5)(xlog 6

2

6 ý  

5. �OK<E?<F9  ÷
ø
ö

÷
ø
ö

3

π
coslog2 . 

6. #9D9698<F9 <; D48<4A 6 7D48GEO 
6

5
. 

7. '>4:<F9 K9F69DFP, 6 >BFBDB= ?9:<F G7B? ñ , 9E?< ñ =470
0
 

8. !4=8<F9 ;A4K9A<9 >BE<AGE4 G7?4 ñ , 9E?< <;69EFAB, KFB:  sinñ = 0,6  <  

ñ üü
2

π
 

9. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 
49x

4x
f(x)

2 


ý . 
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10. �4A>B6E>4S CDBJ9AFA4S EF46>4 D46A4 7% 7B8B6OI. �4>B64 8B?:A4 5OFP 

C9D6BA4K4?PA4S EG@@4 6>?484, KFB5O K9D9; 2 7B84 97B D4;@9D EBEF46<? 34347 DG5?9=. 

11. � 64;9 ?9:4F S5?B><: 10 ;9?9AOI < 5 >D4EAOI. %>B?P><@< ECBEB54@< @B:AB 

6;SFP <; 64;O 2 ;9?9AOI < 3 >D4EAOI S5?B>4? 

�0@80=B 2 

1. �OK<E?<F9:  272 21:37  . 

2. !4=8<F9 ;A4K9A<9 6OD4:9A<S:  3 108

3


 

3. �OK<E?<F9:  11log99log36log 336  . 

4. !4=8<F9 D9L9A<9 GD46A9A<S: 3xlog)x(10log 3

2

3 ý  

5. �OK<E?<F9 ÷
ø
ö

÷
ø
ö

3

π
tglog3  

6. #9D9698<F9 <; D48<4A 6 7D48GEO 
6

7
. 

7. '>4:<F9 K9F69DFP, 6 >BFBDB= ?9:<F G7B? ñ , 9E?< ñ =500
0
. 

8. !4=8<F9 ;A4K9A<9 >BE<AGE4 G7?4 ñ , 9E?< <;69EFAB, KFB:  sinñ = 0,8  <  

ñ üü
2

π
. 

9. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 
2x

x6x
logf(x)

2

5 


ý . 

10. �4A>B6E>4S CDBJ9AFA4S EF46>4 D46A4 9% 7B8B6OI. �4>B64 8B?:A4 5OFP 

C9D6BA4K4?PA4S EG@@4 6>?484,  KFB5O K9D9; 2 7B84 97B D4;@9D EBEF46<? 59405 DG5?9=. 

11. � 64;9 ?9:4F S5?B><: 5 ;9?9AOI < 10 >D4EAOI. %>B?P><@< ECBEB54@< @B:AB 

6;SFP <; 64;O 3 ;9?9AOI < 2 >D4EAOI S5?B>4? 

�0@80=B 3 
1. �OK<E?<F9: 565 75:253  . 

2. !4=8<F9 ;A4K9A<9 6OD4:9A<S:  405

4 5
. 

3. �OK<E?<F9:  81log3log96log 922  . 

4. !4=8<F9 D9L9A<9 GD46A9A<S: 2xlog8)(xlog 5

2

5 ý . 

5. �OK<E?<F9 ÷
ø
ö

÷
ø
ö

6

π
sinlog2 . 
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6. #9D9698<F9 <; D48<4A 6 7D48GEO 
3

5
. 

7. '>4:<F9 K9F69DFP, 6 >BFBDB= ?9:<F G7B? ñ , 9E?< ñ =380
0
. 

8. !4=8<F9 ;A4K9A<9 >BE<AGE4 G7?4 ñ , 9E?< <;69EFAB, KFB:  sinñ = -0,6  < 
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2

3
üü

π
 

9. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 
3x

x36
f(x)

2




ý . 

10. �4A>B6E>4S CDBJ9AFA4S EF46>4 D46A4 12% 7B8B6OI. �4>B64 8B?:A4 5OFP 

C9D6BA4K4?PA4S EG@@4 6>?484, KFB5O K9D9; 2 7B84 97B D4;@9D EBEF46<? 56448 DG5?9=. 

11. � 64;9 ?9:4F S5?B><: 6 :9?FOI < 12 >D4EAOI. %>B?P><@< ECBEB54@< @B:AB 

6;SFP <; 64;O 4 :9?FOI < 2 >D4EAOI S5?B>4? 

�0@80=B 4 

1. �OK<E?<F9:  455 99:119  . 

2. !4=8<F9 ;A4K9A<9 6OD4:9A<S:  
3

3

5 108
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. 
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4. !4=8<F9 D9L9A<9 GD46A9A<S: 5xlog)x(6log 2

2
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5. �OK<E?<F9 ÷
ø
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÷
ø
ö

6

π
ctglog3 . 

6. #9D9698<F9 <; D48<4A 6 7D48GEO 
3

7
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7. '>4:<F9 K9F69DFP, 6 >BFBDB= ?9:<F G7B? ñ , 9E?< ñ =700
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8. !4=8<F9 ;A4K9A<9 >BE<AGE4 G7?4 ñ , 9E?< <;69EFAB, KFB:  sinñ = -0,8  <  

2

3ñ üü . 

9. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 
7xx

3x
logf(x)
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ý . 

10. �4A>B6E>4S CDBJ9AFA4S EF46>4 D46A4 11% 7B8B6OI. �4>B64 8B?:A4 5OFP 

C9D6BA4K4?PA4S EG@@4 6>?484, KFB5O K9D9; 2 7B84 97B D4;@9D EBEF46<? 73926 DG5?9=. 
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13. "EAB6AO9 CBASF<S >B@5<A4FBD<><: D4;@9M9A<S, C9D9EF4AB6>< < EBK9F4A<S. 
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17. #D<D4M9A<9 HGA>J<< < CD<D4M9A<9 4D7G@9AF4. "CD989?9A<9 CDB<;6B8AB=. 
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24. %F9D9B@9FD<S. "EAB6AO9 4>E<B@O EF9D9B@9FD<< < E?98EF6<S <; 4>E<B@. 
25. #DS@O9 < C?BE>BEF< 6 CDBEFD4AEF69. �;4<@AB9 D4ECB?B:9A<9 86GI CDS@OI 6 
CDBEFD4AEF69. 

26. �;4<@AB9 D4ECB?B:9A<9 CDS@B= < C?BE>BEF<. #4D4??9?PABEFP CDS@B= < C?BE>BEF<. 
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86GI C?BE>BEF9=. 
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100 

 

33. #<D4@<84 < 99 E6B=EF64. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF< C<D4@<8O. 
34. #D46<?PA4S C<D4@<84. 'E9K9AA4S C<D4@<84. 
35. #D98EF46?9A<9 B CD46<?PAOI @AB7B7D4AA<>4I (F9FD4Q8D, >G5, B>F4Q8D, 8B89>4Q8D < 
<>BE4Q8D). 

36. &9?4 < CB69DIABEF< 6D4M9A<S. *<?<A8D. "EAB64A<S, 6OEBF4, 5B>B64S CB69DIABEFP, 
B5D4;GRM4S, D4;69DF>4. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF<. 

37. &9?4 < CB69DIABEF< 6D4M9A<S. �BAGE. "EAB64A<9, 6OEBF4, 5B>B64S CB69DIABEFP, 
B5D4;GRM4S, D4;69DF>4. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF<. 
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1. 'CDBEF<F9 6OD4:9A<9  х216х+х0,5+1 : 
х0,5+4х1,521  < A4=8<F9 97B ;A4K9A<9 CD< I = 2,25 

2. $4ECB?B:<F9 K<E?4 6 CBDS8>9 6B;D4EF4A<S 3

4

3

2

4

3

2;2;
2

1
;2;2


 

3. �4C<E4FP 6 6<89 B5O>AB69AAB= 8DB5< 59E>BA9KAGR 89ESF<KAGR 8DB5P: 4,(8);  
-2,6(93). 

4. $4ECB?B:<F9 K<E?4 6 CBDS8>9 6B;D4EF4A<S 
2

3

4

3

3

1
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1
2

9

1
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1
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5. �OK<E?<F9: log45 + log 425 + log4

125

2
 

6. �OK<E?<F9: log372  log3

27

16
 + log318 

7. �OK<E?<F9: log4

5

1
 + log436 +

2

1
 log4

81

25
 

8. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9: 21)-(2Ilog 3 ý  

9. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9 )54(log1)(Ilog 55 ý x  

10. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9 log3 (3x 5) = log3 (x  3) 

11. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9 43)(xlog 2 ý  

12. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9 3log2)21(logx)-4(log 222 ý x  

13. $9L<F9 ?B74D<H@<K9E>B9 GD46A9A<9 lg ( 3  x)  lg ( x + 2) = 2 lg2 

14. 'CDBEF<F9 6OD4:9A<9: 
1cos

sin1
2

2




ñ
ñ

 

15. 'CDBEF<F9 6OD4:9A<9: 
)180cos(

)cos()360sin(

ñ
ññ




 

16. 'CDBEF<F9 6OD4:9A<9: 1 + cos
2
 ñ  sin

2
 ñ 

17. 'CDBEF<F9 6OD4:9A<9: 
)

2
cos(

)()
2

sin(

ñ
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 tg
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18. !4=8<F9 cos ñ < tg ñ, 9E?< sin 
13

5
ýñ  < ñ - G7B? II >BBD8<A4FAB= K9F69DF< 

19. !4=8<F9 cos ñ < tg ñ, 9E?<  sin ñ = 0,6 < ñ - G7B? I >BBD8<A4FAB= K9F69DF< 

20. !4=8<F9 cos ñ < tg ñ, 9E?<  sin ñ =  0,8 < ñ - G7B? III >BBD8<A4FAB= K9F69DF< 

21. !4=8<F9 sin ñ < tg ñ, 9E?<  cos ñ = 0,6 < ñ - G7B? I >BBD8<A4FAB=   K9F69DF< 

22. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2)
4

cos(2 ý


x  

23. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: sin
2
 x − 0,25 = 0 

24. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2 cos x + 2  = 0 

25. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2 sin
2
 x  + sin x − 1 = 0 

26. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2 sin
2
 x  + 7sin x − 4 = 0 

27. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 02)
2

sin(2 ý


x  

28. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2 cos x − 3  = 0 

29. $9L<F9 CB>4;4F9?PAB9 GD46A9A<9: 
23

64
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25
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ø
ö

I

 

30. $9L<F9 CB>4;4F9?PAB9 GD46A9A<9: 2 ∙ 42I  17 ∙ 4I + 8 = 0 

31. $9L<F9 CB>4;4F9?PAB9 GD46A9A<9: 32I  4 ∙ 3I + 3 = 0 

32. $9L<F9 CB>4;4F9?PAB9 GD46A9A<9: 2

32

5,4
9

2 


ý÷
ø
ö

÷
ø
ö I

I

 

33. !4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< f (I) = 5 - 
2

1 I2
 6 FBK>9 I0 = 2. 

34. %BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< f(I) = e
2I

 6 FBK>9 I0 = 0. 

35. �4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< f(I) = 3 I3
 + 5I 6 FBK>9 ( 1; 8). 

36. !4=8<F9 CDB<;6B8AGR HGA>J<< 
2

5




ý
x

x
y  

37. !4=8<F9 ;A4K9A<9 CDB<;6B8AB= HGA>J<< xxy sin543 ý  6 FBK>9 
2

0


ýx  

38. !4=8<F9 CDB<;6B8AGR HGA>J<< 
5

23




ý
x

x
y  

39. !4=8<F9 CDB<;6B8AGR HGA>J<< 1123
4

5 24 ý xxxy  

40. !4=8<F9 CDB<;6B8AGR HGA>J<< y= I5
 3 I ( I3

 + 7). 

41. !4=F< CDB@9:GF>< 6B;D4EF4A<S HGA>J<< y = I2
 3 2I + 3. 

42. �EE?98G=F9 HGA>J<R f(I) = 3I5
 3 20 I3

 A4 6B;D4EF4A<9 (G5O64A<9) < Q>EFD9@G@O. 

43. �EE?98G=F9 HGA>J<R f(I) = 
2

1 I4
 + 

3

1I3
 3 3 A4 6B;D4EF4A<9 ( G5O64A<9). 

44. �OK<E?<F9 <AF97D4? dIII )12(

2

1

2 


 

45. �OK<E?<F9 <AF97D4? 
4

6

2sin





IdI . 
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46. �OK<E?<F9 <AF97D4?  dI
I
I


9

1

6
 

47. �OK<E?<F9 <AF97D4? 
8

1

3 2
dII  

48. �OK<E?<F9 <AF97D4? dII 
1

0

4)21(  

49. !4=8<F9 B5M<= 6<8 C9D6BB5D4;AB= 8?S HGA>J<< f (I) = 
I
1

- sin 3I  

50. !4=F< C9D6BB5D4;AGR HGA>J<< f (I) = 3I2
 + 2 I 3 1, 7D4H<> >BFBDB= CDBIB8<F K9D9; 

FBK>G   ( 2;4). 

51. !4=8<F9 C9D6BB5D4;AGR HGA>J<< I I  - 3
5 2I  

52. �?S HGA>J<< f(I) = (2I + 5)6 A4=8<F9 C9D6BB5D4;AGR, 7D4H<> >BFBDB= CDBIB8<F 
K9D9; FBK>G   (- 2; 3). 

53. � SM<>9 20 L4DB6, <; A<I 12 59?OI, BEF4?PAO9 7B?G5O9. �;6?9>4RF 2 L4D4. !4=F< 
69DBSFABEF<, KFB B54 L4D4 59?O9. 

54. � C9D6B= GDA9 EB89D:<FES 8 E<A<I < 10 :9?FOI L4DB6, 6B 6FBDB= 4 59?OI < 12 
:9?FOI L4DB6. �; >4:8B= GDAO A4G84KG <;6?9>?< CB B8AB@G L4DG. !4=F< 
69DBSFABEFP FB7B, KFB B54 <;6?9K9AAOI L4D4 :9?FB7B J69F4. 

55. �?H46<F A9>BFBDB7B S;O>4 EB89D:<F 12 5G>6. %>B?P>B EGM9EF6G9F FD9I5G>69AAOI 
E?B6, EBEF46?9AAOI <; 5G>6 QFB7B 4?H46<F4, 9E?< 5G>6O 6 E?B64I @B7GF 
CB6FBDSFPES? 

56. �?H46<F A9>BFBDB7B S;O>4 EB89D:<F 12 5G>6. %>B?P>B EGM9EF6G9F FD9I5G>69AAOI 
E?B6, EBEF46?9AAOI <; 5G>6 QFB7B 4?H46<F4, 9E?< 5G>6O 6 E?B64I A9 @B7GF 
CB6FBDSFPES? 

57. � >BD;<A9 16 L4DB6, <; A<I 14 59?OI, BEF4?PAO9 E<A<9. �;6?9>4RF 2 L4D4. !4=F< 
69DBSFABEF< EB5OF<= FB7B, KFB B54 L4D4 E<A<9; C9D6O= L4D 59?O=, 4 6FBDB= E<A<=. 

58. !4 89:GDEF6B <; 3 @4?PK<>B6 < 4 896BK9> E?GK4=AB BF5<D4RF 4 89:GDAOI. 
%>B?P><@< ECBEB54@< <I @B:AB BFB5D4FP CD< GE?B6<<, KFB 5G8GF BFB5D4AO 2 
@4?PK<>4 < 2 896BK><? 

59. 'EFDB=EF6B EBEFB<F <; FD9I Q?9@9AFB6, D45BF4RM<I A9;46<E<@B. �9DBSFABEF< 
59;BF>4;AB= D45BFO ;4 BCD989?9AAO= CDB@9:GFB> 6D9@9A< C9D6B7B, 6FBDB7B < 
FD9FP97B Q?9@9AF4 EBBF69FEF69AAB D46AO 0,4; 0,3; 0,5. !4=F< 69DBSFABEFP FB7B, KFB 
;4 QFB 6D9@S BF>4:GF 6E9 FD< Q?9@9AF4. 

60. �; 15 FGD<EFB6 A48B 6O5D4FP 89:GDAB7B < 97B CB@BMA<>4. %>B?P><@< ECBEB54@< 
QFB @B:AB E89?4FP? 

61. �<47BA4?P BE96B7B E9K9A<S J<?<A8D4 D46A4 12 E@, 4 D48<GE BEAB64A<S 3 6 E@. 
!4=8<F9 6OEBFG J<?<A8D4. 

62. � CD46<?PAB= K9FODёIG7B?PAB= C<D4@<89 6OEBF4 D46A4 12E@, 4 4CBH9@4 - 15E@. 
!4=8<F9 C?BM48P CB?AB= CB69DIABEF< C<D4@<8O. 

63. � BEAB64A<< CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O ABCDA1B1C1D1 ?9:<F >648D4F 
EB EFBDBAB= 4 E@. �<47BA4?P CD<;@O AC1 B5D4;G9F E C?BE>BEFPR BEAB64A<S ABCD 

G7B? 60. !4=8<F9 6OEBFG CD<;@O < C?BM48P CB?AB= CB69DIABEF<. 
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64. �<47BA4?P CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O EBEF46?S9F E 5B>B6B= 7D4APR G7B? 
60°. !4=8<F9 B5N9@ CD<;@O, 9E?< EFBDBA4 BEAB64A<S 8E@ 

65. $48<GEO BEAB64A<= GE9K9AAB7B >BAGE4 D46AO 12 E@ < 6 E@, 4 B5D4;GRM4S 
A4>?BA9A4 > C?BE>BEF< BEAB64A<S CB8 G7?B@ 45. !4=8<F9 C?BM48P < B5N9@ 
GE9K9AAB7B >BAGE4. 

66. !4=8<F9 CB?AGR C?BM48P CB69DIABEF< < B5N9@ C<D4@<8O, G >BFBDB= 6OEBF4 D46A4 
2 @, 4 BEAB64A<9@ C<D4@<8O S6?S9FES >648D4F EB EFBDBAB= 3 @. 

67. "EAB64A<9@ C<D4@<8O S6?S9FES FD9G7B?PA<> EB EFBDBA4@< 12 E@, 10 E@, 10 E@. 
�4:84S 5B>B64S 7D4AP A4>?BA9A4 > BEAB64A<R CB8 G7?B@ 60°. !4=8<F9 B5N9@ < 
C?BM48P 5B>B6B= CB69DIABEF< C<D4@<8O. 

68. !4=8<F9 EFBDBAG BEAB64A<S < 6OEBFG CD46<?PAB= K9FODёIG7B?PAB= CD<;@O, 9E?< 
SCB?A=90E@2

, S5B>=40E@2
. 

69. �OEBF4 J<?<A8D4 D46A4 10 8@. #?BM48P E9K9A<S J<?<A8D4 C?BE>BEFPR, 
C4D4??9?PAB= BE< J<?<A8D4 < G84?9AAB= A4 9 8@ BF A99, D46A4 240 8@ 2. !4=8<F9 
D48<GE J<?<A8D4. 

70. "EAB64A<9 CDS@B= CD<;@O 3 D46AB598D9AAO= FD9G7B?PA<> EB EFBDBAB= 6 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 10 E@. !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< < B5N9@ 
CD<;@O. 

71. � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 C?BM48P BEAB64A<S D46A4 25 E@², 4 6OEBF4 4 
E@. !4=8<F9 8<47BA4?P < B5N9@ CD<;@O. 

72. "EAB64A<9@ CDS@B= CD<;@O E?G:<F CDS@BG7B?PAO= FD9G7B?PA<> E >4F9F4@< 12 E@ 
< 5 E@, 6OEBF4 CD<;@O D46A4 8 E@. !4=8<F9 C?BM48P CB?AB= CB69DIABEF<. 

73. $48<GE B>DG:ABEF<, BC<E4AAB= B>B?B BEAB64A<S CD46<?PAB= L9EF<G7B?PAB= 
CD<;@O, D469A 3 E@. !4=8<F9 C?BM48P CB?AB= CB69DIABEF< CD<;@O, 9E?< 9ё 6OEBF4 
D46A4 10 E@. 

74. �<47BA4?P CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O EBEF46?S9F E 5B>B6B= 7D4APR G7B? 
30°. !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< < B5N9@ CD<;@O, 9E?< EFBDBA4 
BEAB64A<S √2 E@. 

75. �OEBF4 J<?<A8D4 A4 12 E@ 5B?PL9 97B D48<GE4, 4 C?BM48P CB?AB= CB69DIABEF< 
D46A4 288 π E@2. !4=8<F9 D48<GE BEAB64A<S J<?<A8D4. 

76. �<47BA4?P CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O EBEF46?S9F E 5B>B6B= 7D4APR G7B? 
60°. !4=8<F9 B5N9@ CD<;@O, 9E?< EFBDBA4 BEAB64A<S 6 E@. 

77. �<4@9FD L4D4 D469A 6OEBF9 >BAGE4, B5D4;GRM4S >BFBDB7B EBEF46?S9F E C?BE>BEFPR 
BEAB64A<S G7B? 60°. !4=F< BFABL9A<9 B5Nё@B6 >BAGE4 < L4D4. 

78. $48<GE L4D4 D469A R=5. !4=8<F9 C?BM48P CB?AB= CB69DIABEF< 6C<E4AAB7B 6 L4D 
>G54. 

79. $48<GEO BEAB64A<= GE9K9AAB7B >BAGE4 D46AO 4 E@ < 12 E@, 4 B5D4;GRM4S D46A4 
17E@. !4=8<F9: 4) 6OEBFG GE9K9AAB7B >BAGE4; 5) C?BM48P BE96B7B E9K9A<S. 

80. � BEAB64A<< CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O ABCDA1B1C1D1 ?9:<F >648D4F 
EB EFBDBAB= 8 E@. �<47BA4?P CD<;@O AC1 B5D4;G9F E C?BE>BEFPR BEAB64A<S ABCD 

G7B? 30. !4=8<F9 6OEBFG CD<;@O < C?BM48P CB?AB= CB69DIABEF<. 
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4 %8AB5<0 >F5=820=8O :><?;5:B0 ("% B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 
0BB5AB0F88 

#D< BJ9A<64A<< CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO < HBD@ CDB@9:GFBKAB= 
4FF9EF4J<< B5GK4RM97BES GK<FO649FES E?98GRM99: 

- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO; 
- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 
- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 
(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-

BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 
«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 

59EE<EF9@AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I 
E@OE?; A9 @B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

�@8B5@88 >F5=820=8O ?@0:B8G5A:8E @01>B. 
#D4>F<K9E>4S D45BF4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
�4:8B9 ;484A<9 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I ;484A<= BJ9A>4 EBBF69FEF6G9F ED98A9=. 
�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
«5» (BF?<KAB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 

D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD 
ABD@4F<6AOI <EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ 
ECBEB5B@ <?< 8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) 3 ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F 
EGM9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI 
<EFBKA<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 ;484K4 D9L9A4 A9CD46<?PAB. 
�@8B5@88 >F5=820=8O A0<>AB>OB5;L=KE @01>B. 

�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
«5» (BF?<KAB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 

D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD 
ABD@4F<6AOI <EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ 
ECBEB5B@ <?< 8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) 3 ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F 
EGM9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI 
<EFBKA<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 ;484K4 D9L9A4 A9CD46<?PAB. 
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�@8B5@88 >F5=820=8O :>=B@>;L=KE @01>B. 
«5» (BF?<KAB) 3 D9L9AB 81-100% ;484A<=. 
«4» (IBDBLB) 3 D9L9AB 61 3 80% ;484A<=. 
«3» (G8B6?9F6BD<F9?PAB) 3 D9L9AB 41 3 60% ;484A<=. 
«2» (A9G8B6?9F6BD<F9?PAB) 3 D9L9AB @9A99 40% ;484A<=. 

�@8B5@88 >F5=820=8O 48DD5@5=F8@>20==>3> 70G5B0 
 6OCB?A9AB CD46<?PAB 9-11 ;484A<= 3 BJ9A>4 «BF?<KAB» (80 3 100%); 

 6OCB?A9AB CD46<?PAB 6-8 ;484A<= 3 BJ9A>4 «IBDBLB» (553 79%); 

 6OCB?A9AB CD46<?PAB 4-6 ;484A<= 3 BJ9A>4 «G8B6?9F6BD<F9?PAB» 
(36354%); 

 6OCB?A9AB CD46<?PAB 0-3 ;484A<= 3 BJ9A>4 «A9G8B6?9F6BD<F9?PAB» 
(0-35%). 

�@8B5@88 >F5=820=8O >B25B>2 ?> M:70<5=0F8>==K< 18;5B0<. 
"F69F CB Q>;4@9A4J<BAAB@G 5<?9FG BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» 

(BF?<KAB). 
#9D6O= 6BCDBE @4>E<@4?PAB BJ9A<649FES BJ9A>B= «5» (BF?<KAB). 
�4:84S <; 86GI ;484K BJ9A<649FES BF89?PAB @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I FD9I ;484A<= BJ9A>4 EBBF69FEF6G9F ED98A9=. 

 

 

 


