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1.  9;G?PF4FO B5GG9A<O, D97?4@9AF<DB64AAO9 $��! !�� E GG9FB@ $��! 
!�� 

 

�<EF<C?<A4DAO9 (CD98@9FAO9) D9;G?PF4FO BFD4:4NF (84?99 - � 5): 
3 #$51 �?489A<9 @9FB84@< 8B>4;4F9?PEF6, 4?7BD<F@4@< D9L9A<S ;484K; G@9A<9 

HBD@G?<DB64FP BCD989?9A<S, 4>E<B@O < F9BD9@O, CD<@9ASFP <I, CDB6B8<FP 
8B>4;4F9?PAO9 D4EEG:89A<S 6 IB89 D9L9A<S ;484K; 

3 #$52 '@9A<9 BC9D<DB64FP CBASF<S@<: EF9C9AP K<E?4, ?B74D<H@ K<E?4; G@9A<9 
6OCB?ASFP 6OK<E?9A<9 ;A4K9A<= < CD9B5D4;B64A<S 6OD4:9A<= EB EF9C9AS@< < 
?B74D<H@4@<, CD9B5D4;B64A<S 8DB5AB-D4J<BA4?PAOI 6OD4:9A<=; 

3 #$53 '@9A<9 BC9D<DB64FP CBASF<S@<: D4J<BA4?PAO9, <DD4J<BA4?PAO9, 
CB>4;4F9?PAO9, EF9C9AAO9, ?B74D<H@<K9E><9, FD<7BAB@9FD<K9E><9 GD46A9A<S < 
A9D469AEF64, <I E<EF9@O; 

3 #$54 '@9A<9 BC9D<DB64FP CBASF<S@<: HGA>J<S, A9CD9DO6A4S HGA>J<S, 
CDB<;6B8A4S, C9D6BB5D4;A4S, BCD989?9AAO= <AF97D4?; G@9A<9 A4IB8<FP CDB<;6B8AO9 
Q?9@9AF4DAOI HGA>J<=, <ECB?P;GS ECD46BKAO9 @4F9D<4?O; <EE?98B64FP 6 
CDBEF9=L<I E?GK4SI HGA>J<< A4 @BABFBAABEFP, A4IB8<FP A4<5B?PL<9 < A4<@9APL<9 
;A4K9A<S HGA>J<=; EFDB<FP 7D4H<>< @AB7BK?9AB6 E <ECB?P;B64A<9@ 4CC4D4F4 
@4F9@4F<K9E>B7B 4A4?<;4; CD<@9ASFP CDB<;6B8AGR CD< D9L9A<< ;484K A4 86<:9A<9; 
D9L4FP CD4>F<>B-BD<9AF<DB64AAO9 ;484K< A4 A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S, A4 
A4IB:89A<9 CGF<, E>BDBEF< < GE>BD9A<S; 

3 #$55 '@9A<9 BC9D<DB64FP CBASF<S@<: D4J<BA4?PA4S HGA>J<S, CB>4;4F9?PA4S 
HGA>J<S, EF9C9AA4S HGA>J<S, ?B74D<H@<K9E>4S HGA>J<S, FD<7BAB@9FD<K9E><9 
HGA>J<<, B5D4FAO9 HGA>J<<; G@9A<9 EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=, 
<ECB?P;B64FP 7D4H<>< CD< <;GK9A<< CDBJ9EEB6 < ;46<E<@BEF9=, CD< D9L9A<< ;484K <; 
#$G7<I GK95AOI CD98@9FB6 < ;484K <; D94?PAB= :<;A<; 6OD4:4FP HBD@G?4@< 
;46<E<@BEF< @9:8G 69?<K<A4@<; 

3 #$56 '@9A<9 D9L4FP F9>EFB6O9 ;484K< D4;AOI F<CB6 (6 FB@ K<E?9 A4 CDBJ9AFO, 
8B?< < K4EF<, A4 86<:9A<9, D45BFG, EFB<@BEFP FB64DB6 < GE?G7, A4?B7<, ;484K< <; 
B5?4EF< GCD46?9A<S ?<KAO@< < E9@9=AO@< H<A4AE4@<); EBEF46?SFP 6OD4:9A<S, 
GD46A9A<S, A9D469AEF64 < <I E<EF9@O CB GE?B6<R ;484K<, <EE?98B64FP CB?GK9AAB9 
D9L9A<9 < BJ9A<64FP CD468BCB8B5ABEFP D9;G?PF4FB6; 

3 #$57 '@9A<9 BC9D<DB64FP CBASF<S@<: ED98A99 4D<H@9F<K9E>B9, @98<4A4, 
A4<5B?PL99 < A4<@9APL99 ;A4K9A<S, D4;@4I, 8<EC9DE<S, EF4A84DFAB9 BF>?BA9A<9 
K<E?B6B7B A45BD4; G@9A<9 <;6?9>4FP, <AF9DCD9F<DB64FP <AHBD@4J<R, 
CD98EF46?9AAGR 6 F45?<J4I, A4 8<47D4@@4I, 7D4H<>4I, BFD4:4RMGR E6B=EF64 
D94?PAOI CDBJ9EEB6 < S6?9A<=; CD98EF46?SFP <AHBD@4J<R E CB@BMPR F45?<J < 
8<47D4@@; <EE?98B64FP EF4F<EF<K9E><9 84AAO9, 6 FB@ K<E?9 E CD<@9A9A<9@ 
7D4H<K9E><I @9FB8B6 < Q?9>FDBAAOI ED98EF6; 
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3 #$58 '@9A<9 BC9D<DB64FP CBASF<S@<: E?GK4=AO= BCOF < E?GK4=AB9 EB5OF<9, 
69DBSFABEFP E?GK4=AB7B EB5OF<S; G@9A<9 6OK<E?SFP 69DBSFABEFP E <ECB?P;B64A<9@ 
7D4H<K9E><I @9FB8B6; CD<@9ASFP HBD@G?O E?B:9A<S < G@AB:9A<S 69DBSFABEF9=, 
>B@5<A4FBDAO9 H4>FO < HBD@G?O CD< D9L9A<< ;484K; BJ9A<64FP 69DBSFABEF< 
D94?PAOI EB5OF<=; ;A4>B@EF6B EB E?GK4=AO@< 69?<K<A4@<; G@9A<9 CD<6B8<FP 
CD<@9DO CDBS6?9A<S ;4>BA4 5B?PL<I K<E9? 6 CD<DB8AOI < B5M9EF69AAOI S6?9A<SI; 

3 #$59 '@9A<9 BC9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP, CDBEFD4AEF6B, 
86G7D4AAO= G7B?, E>D9M<64RM<9ES CDS@O9, C4D4??9?PABEFP < C9DC9A8<>G?SDABEFP 
CDS@OI < C?BE>BEF9=, G7B? @9:8G CDS@O@<, G7B? @9:8G CDS@B= < C?BE>BEFPR, G7B? 
@9:8G C?BE>BEFS@<, D4EEFBSA<9 BF FBK>< 8B C?BE>BEF<, D4EEFBSA<9 @9:8G CDS@O@<, 
D4EEFBSA<9 @9:8G C?BE>BEFS@<; G@9A<9 <ECB?P;B64FP CD< D9L9A<< ;484K <;GK9AAO9 
H4>FO < F9BD9@O C?4A<@9FD<<; G@9A<9 BJ9A<64FP D4;@9DO B5N9>FB6 B>DG:4RM97B 
@<D4; 

3 #$510 '@9A<9 BC9D<DB64FP CBASF<S@<: @AB7B7D4AA<>, E9K9A<9 
@AB7B7D4AA<>4, >G5, C4D4??9?9C<C98, CD<;@4, C<D4@<84, H<7GD4 < CB69DIABEFP 
6D4M9A<S, J<?<A8D, >BAGE, L4D, EH9D4, E9K9A<S H<7GDO 6D4M9A<S, C?BE>BEFP, 
>4E4RM4SES EH9DO, J<?<A8D4, >BAGE4, C?BM48P CB69DIABEF< C<D4@<8O, CD<;@O, 
>BAGE4, J<?<A8D4, C?BM48P EH9DO, B5N9@ >G54, CDS@BG7B?PAB7B C4D4??9?9C<C984, 
C<D4@<8O, CD<;@O, J<?<A8D4, >BAGE4, L4D4; G@9A<9 <;B5D4:4FP @AB7B7D4AA<>< < 
CB69DIABEF< 6D4M9A<S, <I E9K9A<S BF DG><, E CB@BMPR K9DF9:AOI <AEFDG@9AFB6 < 
Q?9>FDBAAOI ED98EF6; G@9A<9 D4ECB;A464FP E<@@9FD<R 6 CDBEFD4AEF69; G@9A<9 
D4ECB;A464FP CD46<?PAO9 @AB7B7D4AA<><; 

3 #$511 '@9A<9 BC9D<DB64FP CBASF<S@<: 86<:9A<9 6 CDBEFD4AEF69, CB8B5AO9 
H<7GDO 6 CDBEFD4AEF69; <ECB?P;B64FP BFABL9A<9 C?BM489= CB69DIABEF9= < B5N9@B6 
CB8B5AOI H<7GD CD< D9L9A<< ;484K; 

3 #$512 '@9A<9 6OK<E?SFP 79B@9FD<K9E><9 69?<K<AO (8?<A4, G7B?, C?BM48P, 
B5N9@, C?BM48P CB69DIABEF<), <ECB?P;GS <;GK9AAO9 HBD@G?O < @9FB8O; 

3 #$513 '@9A<9 BC9D<DB64FP CBASF<S@<: CDS@BG7B?PA4S E<EF9@4 >BBD8<A4F, 
>BBD8<A4FO FBK><, 69>FBD, >BBD8<A4FO 69>FBD4, E>4?SDAB9 CDB<;6989A<9, G7B? @9:8G 
69>FBD4@<, EG@@4 69>FBDB6, CDB<;6989A<9 69>FBD4 A4 K<E?B; A4IB8<FP E CB@BMPR 
<;GK9AAOI HBD@G? >BBD8<A4FO E9D98<AO BFD9;>4, D4EEFBSA<9 @9:8G 86G@S FBK>4@<; 

3 #$514 '@9A<9 6O5<D4FP CB8IB8SM<= <;GK9AAO= @9FB8 8?S D9L9A<S ;484K<, 
D4ECB;A464FP @4F9@4F<K9E><9 H4>FO < @4F9@4F<K9E><9 @B89?< 6 CD<DB8AOI < 
B5M9EF69AAOI S6?9A<SI, 6 <E>GEEF69; G@9A<9 CD<6B8<FP CD<@9DO @4F9@4F<K9E><I 
BF>DOF<= DBEE<=E>B= < @<DB6B= @4F9@4F<K9E>B= A4G><. 

3 #$G1 G@9A<9 BC9D<DB64FP CBASF<S@<: BCD989?9A<9, 4>E<B@4, F9BD9@4, 
E?98EF6<9, E6B=EF6B, CD<;A4>, 8B>4;4F9?PEF6B, D46ABE<?PAO9 HBD@G?<DB6><; G@9A<9 
HBD@G?<DB64FP B5D4FAB9 < CDBF<6BCB?B:AB9 GF69D:89A<9, CD<6B8<FP CD<@9DO < 
>BAFDCD<@9DO, <ECB?P;B64FP @9FB8 @4F9@4F<K9E>B= <A8G>J<<; CDB6B8<FP 
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8B>4;4F9?PAO9 D4EEG:89A<S CD< D9L9A<< ;484K, BJ9A<64FP ?B7<K9E>GR CD46<?PABEFP 
D4EEG:89A<=; 

3 #$G2 G@9A<9 BC9D<DB64FP CBASF<S@<: @AB:9EF6B, CB8@AB:9EF6B, BC9D4J<< 
A48 @AB:9EF64@<; G@9A<9 <ECB?P;B64FP F9BD9F<>B-@AB:9EF69AAO= 4CC4D4F 8?S 
BC<E4A<S D94?PAOI CDBJ9EEB6 < S6?9A<=, < CD< D9L9A<< ;484K, 6 FB@ K<E?9 <; #$G7<I 
GK95AOI CD98@9FB6; 

3 #$G3 G@9A<9 BC9D<DB64FP CBASF<S@<: 7D4H, E6S;AO= 7D4H, 89D96B, J<>?, 7D4H 
A4 C?BE>BEF<; G@9A<9 ;48464FP < BC<EO64FP 7D4HO D4;?<KAO@< ECBEB54@<; 
<ECB?P;B64FP 7D4HO CD< D9L9A<< ;484K; 

3 #$G4 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: EBK9F4A<9, C9D9EF4AB6>4, 
K<E?B EBK9F4A<=, K<E?B C9D9EF4AB6B>; 5<AB@ !PRFBA4; G@9A<9 CD<@9ASFP 
>B@5<A4FBDAO9 H4>FO < D4EEG:89A<S 8?S D9L9A<S ;484K; 

3 #$G5 G@9A<9 BC9D<DB64FP CBASF<S@<: A4FGD4?PAB9 K<E?B, J9?B9 K<E?B, BEF4FB> 
CB @B8G?R, D4J<BA4?PAB9 K<E?B, <DD4J<BA4?PAB9 K<E?B, @AB:9EF64 A4FGD4?PAOI, 
J9?OI, D4J<BA4?PAOI, 89=EF6<F9?PAOI K<E9?; G@9A<9 <ECB?P;B64FP CD<;A4>< 
89?<@BEF<, A4<@9APL<= B5M<= 89?<F9?P < A4<@9APL99 B5M99 >D4FAB9, 4?7BD<F@ 
�6>?<84 CD< D9L9A<< ;484K; ;A4>B@EF6B E D4;?<KAO@< CB;<J<BAAO@< E<EF9@4@< 
EK<E?9A<S; 

3 #$G6 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: EF9C9AP E J9?O@ CB>4;4F9?9@, 
>BD9AP A4FGD4?PAB= EF9C9A<, EF9C9AP E D4J<BA4?PAO@ CB>4;4F9?9@, EF9C9AP E 
89=EF6<F9?PAO@ (69M9EF69AAO@) CB>4;4F9?9@, ?B74D<H@ K<E?4, E<AGE, >BE<AGE < 
F4A79AE CDB<;6B?PAB7B K<E?4; 

3 #$G7 G@9A<9 BC9D<DB64FP CBASF<S@<: FB:89EF6B, FB:89EF69AAB9 
CD9B5D4;B64A<9, GD46A9A<9, A9D469AEF6B, E<EF9@4 GD46A9A<= < A9D469AEF6, 
D46ABE<?PABEFP GD46A9A<=, A9D469AEF6 < E<EF9@, D4J<BA4?PAO9, <DD4J<BA4?PAO9, 
CB>4;4F9?PAO9, EF9C9AAO9, ?B74D<H@<K9E><9, FD<7BAB@9FD<K9E><9 GD46A9A<S, 
A9D469AEF64 < E<EF9@O; G@9A<9 D9L4FP GD46A9A<S, A9D469AEF64 < E<EF9@O E CB@BMPR 
D4;?<KAOI CD<9@B6; D9L4FP GD46A9A<S, A9D469AEF64 < E<EF9@O E C4D4@9FDB@; 
CD<@9ASFP GD46A9A<S, A9D469AEF64, <I E<EF9@O 8?S D9L9A<S @4F9@4F<K9E><I ;484K < 
;484K <; D4;?<KAOI B5?4EF9= A4G>< < D94?PAB= :<;A<; 

3 #$G8 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: 7D4H<> HGA>J<<, B5D4FA4S 
HGA>J<S, >B@CB;<J<S HGA>J<=, ?<A9=A4S HGA>J<S, >648D4F<KA4S HGA>J<S, EF9C9AA4S 
HGA>J<S E J9?O@ CB>4;4F9?9@, FD<7BAB@9FD<K9E><9 HGA>J<<, B5D4FAO9 
FD<7BAB@9FD<K9E><9 HGA>J<<, CB>4;4F9?PA4S < ?B74D<H@<K9E>4S HGA>J<<; G@9A<9 
EFDB<FP 7D4H<>< HGA>J<=, 6OCB?ASFP CD9B5D4;B64A<S 7D4H<>B6 HGA>J<=; 

G@9A<9 <ECB?P;B64FP 7D4H<>< HGA>J<= 8?S <;GK9A<S CDBJ9EEB6 < ;46<E<@BEF9= 
CD< D9L9A<< ;484K <; #$G7<I GK95AOI CD98@9FB6 < <; D94?PAB= :<;A<; 6OD4:4FP 
HBD@G?4@< ;46<E<@BEF< @9:8G 69?<K<A4@<; 
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G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: K9FABEFP HGA>J<<, C9D<B8<KABEFP 
HGA>J<<, B7D4A<K9AABEFP HGA>J<<, @BABFBAABEFP HGA>J<<, Q>EFD9@G@ HGA>J<<, 
A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 CDB@9:GF>9; G@9A<9 CDB6B8<FP 
<EE?98B64A<9 HGA>J<<; 

G@9A<9 <ECB?P;B64FP E6B=EF64 < 7D4H<>< HGA>J<= 8?S D9L9A<S GD46A9A<=, 
A9D469AEF6 < ;484K E C4D4@9FD4@<; <;B5D4:4FP A4 >BBD8<A4FAB= C?BE>BEF< @AB:9EF64 
D9L9A<= GD46A9A<=, A9D469AEF6 < <I E<EF9@; 

3 #$G9 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: CBE?98B64F9?PABEFP, 
4D<H@9F<K9E>4S CDB7D9EE<S, 79B@9FD<K9E>4S CDB7D9EE<S, 59E>BA9KAB G5O64RM4S 
79B@9FD<K9E>4S CDB7D9EE<S; G@9A<9 ;48464FP CBE?98B64F9?PABEF<, 6 FB@ K<E?9 E 
CB@BMPR D9>GDD9AFAOI HBD@G?; 

3 #$G10 G@9A<9 BC9D<DB64FP CBASF<S@<: A9CD9DO6ABEFP HGA>J<<, 4E<@CFBFO 
7D4H<>4 HGA>J<<, C9D64S < 6FBD4S CDB<;6B8A4S HGA>J<<, 79B@9FD<K9E><= < 
H<;<K9E><= E@OE? CDB<;6B8AB=, C9D6BB5D4;A4S, BCD989?9AAO= <AF97D4?; G@9A<9 
A4IB8<FP 4E<@CFBFO 7D4H<>4 HGA>J<<; G@9A<9 6OK<E?SFP CDB<;6B8AO9 EG@@O, 
CDB<;6989A<S, K4EFAB7B < >B@CB;<J<< HGA>J<=, A4IB8<FP GD46A9A<9 >4E4F9?PAB= > 
7D4H<>G HGA>J<<; 

G@9A<9 <ECB?P;B64FP CDB<;6B8AGR 8?S <EE?98B64A<S HGA>J<=, 8?S A4IB:89A<S 
A4<?GKL97B D9L9A<S 6 CD<>?48AOI, 6 FB@ K<E?9 EBJ<4?PAB-Q>BAB@<K9E><I < 
H<;<K9E><I ;484K4I, 8?S BCD989?9A<S E>BDBEF< < GE>BD9A<S; A4IB8<FP C?BM48< < 
B5N9@O H<7GD E CB@BMPR <AF97D4?4; CD<6B8<FP CD<@9DO @4F9@4F<K9E>B7B 
@B89?<DB64A<S E CB@BMPR 8<HH9D9AJ<4?PAOI GD46A9A<=; 

3 #$G11 G@9A<9 BC9D<DB64FP CBASF<S@<: >B@C?9>EAB9 K<E?B, EBCDS:9AAO9 
>B@C?9>EAO9 K<E?4, @B8G?P < 4D7G@9AF >B@C?9>EAB7B K<E?4, HBD@4 ;4C<E< 
>B@C?9>EAOI K<E9? (79B@9FD<K9E>4S, FD<7BAB@9FD<K9E>4S < 4?795D4<K9E>4S); G@9FP 
CDB<;6B8<FP 4D<H@9F<K9E><9 89=EF6<S E >B@C?9>EAO@< K<E?4@<; CD<6B8<FP 
CD<@9DO <ECB?P;B64A<S >B@C?9>EAOI K<E9?; 

3 #$G12 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: ED98A99 4D<H@9F<K9E>B9, 
@98<4A4, A4<5B?PL99 < A4<@9APL99 ;A4K9A<S, D4;@4I, 8<EC9DE<S, EF4A84DFAB9 
BF>?BA9A<9 8?S BC<E4A<S K<E?B6OI 84AAOI; G@9A<9 <EE?98B64FP EF4F<EF<K9E><9 
84AAO9, 6 FB@ K<E?9 E CD<@9A9A<9@ 7D4H<K9E><I @9FB8B6 < Q?9>FDBAAOI ED98EF6; 
7D4H<K9E>< <EE?98B64FP EB6@9EFAO9 A45?R89A<S E CB@BMPR 8<47D4@@ D4EE9<64A<S 
< ?<A9=AB= D97D9EE<<; 

3 #$G13 G@9A<9 A4IB8<FP 69DBSFABEF< EB5OF<= E <ECB?P;B64A<9@ 7D4H<K9E><I 
@9FB8B6; CD<@9ASFP 8?S D9L9A<S ;484K HBD@G?O E?B:9A<S < G@AB:9A<S 
69DBSFABEF9=, HBD@G?G CB?AB= 69DBSFABEF<, HBD@G?G �9DAG??<, >B@5<A4FBDAO9 
H4>FO < HBD@G?O; BJ9A<64FP 69DBSFABEF< D94?PAOI EB5OF<=; G@9A<9 BC9D<DB64FP 
CBASF<S@<: E?GK4=A4S 69?<K<A4, D4ECD989?9A<9 69DBSFABEF9=, @4F9@4F<K9E>B9 
B:<84A<9, 8<EC9DE<S < EF4A84DFAB9 BF>?BA9A<9 E?GK4=AB= 69?<K<AO, HGA>J<< 
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D4ECD989?9A<S < C?BFABEF< D46AB@9DAB7B, CB>4;4F9?PAB7B < ABD@4?PAB7B 
D4ECD989?9A<=; G@9A<9 <ECB?P;B64FP E6B=EF64 <;GK9AAOI D4ECD989?9A<= 8?S 
D9L9A<S ;484K; ;A4>B@EF6B E CBASF<S@<: ;4>BA 5B?PL<I K<E9?, @9FB8O 6O5BDBKAOI 
<EE?98B64A<=; G@9A<9 CD<6B8<FP CD<@9DO CDBS6?9A<S ;4>BA4 5B?PL<I K<E9? 6 
CD<DB8AOI < B5M9EF69AAOI S6?9A<SI; 

3 #$G14 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP, 
CDBEFD4AEF6B, BFD9;B>, ?GK, C?BE><= G7B?, 86G7D4AAO= G7B?, FD9I7D4AAO= G7B?, 
C9D9E9>4RM<9ES, C4D4??9?PAO9 < E>D9M<64RM<9ES CDS@O9, C4D4??9?PABEFP < 
C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=, G7B? @9:8G CDS@O@<, G7B? @9:8G CDS@B= 
< C?BE>BEFPR, G7B? @9:8G C?BE>BEFS@<; G@9A<9 <ECB?P;B64FP CD< D9L9A<< ;484K 
<;GK9AAO9 H4>FO < F9BD9@O C?4A<@9FD<<; G@9A<9 BJ9A<64FP D4;@9DO B5N9>FB6 6 
B>DG:4RM9@ @<D9; G@9A<9 BC9D<DB64FP CBASF<S@<: @AB7B7D4AA<>, E9K9A<9 
@AB7B7D4AA<>4, CD46<?PAO= @AB7B7D4AA<>, CD<;@4, C<D4@<84, H<7GD4 < CB69DIABEFP 
6D4M9A<S, J<?<A8D, >BAGE, L4D, EH9D4, D4;69DF>4 CB69DIABEF<, E9K9A<S >BAGE4 < 
J<?<A8D4, C4D4??9?PAO9 BE< <?< BEAB64A<R, E9K9A<9 L4D4, C?BE>BEFP, >4E4RM4SES 
EH9DO, J<?<A8D4, >BAGE4; G@9A<9 EFDB<FP E9K9A<9 @AB7B7D4AA<>4, <;B5D4:4FP 
@AB7B7D4AA<><, H<7GDO < CB69DIABEF< 6D4M9A<S, <I E9K9A<S, 6 FB@ K<E?9 E CB@BMPR 
Q?9>FDBAAOI ED98EF6; G@9A<9 CD<@9ASFP E6B=EF64 79B@9FD<K9E><I H<7GD, 
E4@BEFBSF9?PAB HBD@G?<DB64FP BCD989?9A<S <;GK49@OI H<7GD, 6O86<74FP 7<CBF9;O 
B E6B=EF64I < CD<;A4>4I 79B@9FD<K9E><I H<7GD, B5BEAB6O64FP <?< BCDB69D74FP <I; 
G@9A<9 CDB6B8<FP >?4EE<H<>4J<R H<7GD CB D4;?<KAO@ CD<;A4>4@, 6OCB?ASFP 
A9B5IB8<@O9 8BCB?A<F9?PAO9 CBEFDB9A<S; 

3 #$G15 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: C?BM48P H<7GDO, B5N9@ 
H<7GDO, 69?<K<A4 G7?4, D4EEFBSA<9 BF FBK>< 8B C?BE>BEF<, D4EEFBSA<9 @9:8G 
CDS@O@<, D4EEFBSA<9 @9:8G C?BE>BEFS@<, C?BM48P EH9DO, C?BM48P CB69DIABEF< 
C<D4@<8O, CD<;@O, >BAGE4, J<?<A8D4, B5N9@ >G54, CDS@BG7B?PAB7B C4D4??9?9C<C984, 
C<D4@<8O, CD<;@O, J<?<A8D4, >BAGE4, L4D4; G@9A<9 A4IB8<FP BFABL9A<9 B5N9@B6 
CB8B5AOI H<7GD; 

3 #$G16 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: 86<:9A<9, C4D4??9?PAO= 
C9D9ABE, E<@@9FD<S A4 C?BE>BEF< < 6 CDBEFD4AEF69, CB6BDBF, CD9B5D4;B64A<9 
CB8B5<S, CB8B5AO9 H<7GDO; G@9A<9 D4ECB;A464FP D46AO9 < CB8B5AO9 H<7GDO, 6 FB@ 
K<E?9 6 CD<DB89, <E>GEEF69, 4DI<F9>FGD9; G@9A<9 <ECB?P;B64FP 79B@9FD<K9E><9 
BFABL9A<S, A4IB8<FP 79B@9FD<K9E><9 69?<K<AO (8?<A4, G7B?, C?BM48P, B5N9@) CD< 
D9L9A<< ;484K <; #$G7<I GK95AOI CD98@9FB6 < <; D94?PAB= :<;A<; 

3 #$G17 G@9A<9 E6B5B8AB BC9D<DB64FP CBASF<S@<: CDS@BG7B?PA4S E<EF9@4 
>BBD8<A4F, 69>FBD, >BBD8<A4FO FBK><, >BBD8<A4FO 69>FBD4, EG@@4 69>FBDB6, 
CDB<;6989A<9 69>FBD4 A4 K<E?B, D4;?B:9A<9 69>FBD4 CB 54;<EG, E>4?SDAB9 
CDB<;6989A<9, 69>FBDAB9 CDB<;6989A<9, G7B? @9:8G 69>FBD4@<; G@9A<9 <ECB?P;B64FP 
69>FBDAO= < >BBD8<A4FAO= @9FB8 8?S D9L9A<S 79B@9FD<K9E><I ;484K < ;484K #$G7<I 
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GK95AOI CD98@9FB6; BC9D<DB64FP CBASF<S@<: @4FD<J4 2x2 < 3x3, BCD989?<F9?P 
@4FD<JO, 79B@9FD<K9E><= E@OE? BCD989?<F9?S; 

3 #$G18 G@9A<9 @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 @4F9@4F<><; 
EBEF46?SFP 6OD4:9A<S, GD46A9A<S, A9D469AEF64 < <I E<EF9@O CB GE?B6<R ;484K<, 
<EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 4CC4D4F4 4?795DO, 
<AF9DCD9F<DB64FP CB?GK9AAO= D9;G?PF4F; EFDB<FP @4F9@4F<K9E><9 @B89?< E 
CB@BMPR 79B@9FD<K9E><I CBASF<= < 69?<K<A, D9L4FP E6S;4AAO9 E A<@< CD4>F<K9E><9 
;484K<; EBEF46?SFP 69DBSFABEFAGR @B89?P < <AF9DCD9F<DB64FP CB?GK9AAO= 
D9;G?PF4F; D9L4FP CD<>?48AO9 ;484K< ED98EF64@< @4F9@4F<K9E>B7B 4A4?<;4, 6 FB@ 
K<E?9 EBJ<4?PAB-Q>BAB@<K9E>B7B < H<;<K9E>B7B I4D4>F9D4; 

3 #$G19 G@9A<9 6O5<D4FP CB8IB8SM<= @9FB8 8?S D9L9A<S ;484K<; CBA<@4A<9 
;A4K<@BEF< @4F9@4F<>< 6 <;GK9A<< CD<DB8AOI < B5M9EF69AAOI CDBJ9EEB6 < S6?9A<=; 
G@9A<9 D4ECB;A464FP CDBS6?9A<9 ;4>BAB6 @4F9@4F<>< 6 <E>GEEF69, G@9A<9 CD<6B8<FP 
CD<@9DO @4F9@4F<K9E><I BF>DOF<= DBEE<=E>B= < @<DB6B= @4F9@4F<K9E>B= A4G><. 

�5M<9 >B@C9F9AJ<< 

"� 01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 
CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@  

"� 02. �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<<, < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF<  

"� 03. #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9 < 
?<KABEFAB9 D4;6<F<9, CD98CD<A<@4F9?PE>GR 89SF9?PABEFP 6 CDBH9EE<BA4?PAB= 
EH9D9, <ECB?P;B64FP ;A4A<S CB CD46B6B= < H<A4AEB6B= 7D4@BFABEF< 6 D4;?<KAOI 
:<;A9AAOI E<FG4J<SI  

"� 04. -HH9>F<6AB 6;4<@B89=EF6B64FP < D45BF4FP 6 >B??9>F<69 < >B@4A89  
"� 05. "EGM9EF6?SFP GEFAGR < C<EP@9AAGR >B@@GA<>4J<R A4 

7BEG84DEF69AAB@ S;O>9 $BEE<=E>B= (989D4J<< E GK9FB@ BEB59AABEF9= EBJ<4?PAB7B < 
>G?PFGDAB7B >BAF9>EF4  

"� 06. #DBS6?SFP 7D4:84AE>B-C4FD<BF<K9E>GR CB;<J<R, 89@BAEFD<DB64FP 
BEB;A4AAB9 CB6989A<9 A4 BEAB69 FD48<J<BAAOI DBEE<=E><I 8GIB6AB-AD46EF69AAOI 
J9AABEF9=, 6 FB@ K<E?9 E GK9FB@ 74D@BA<;4J<< @9:A4J<BA4?PAOI < @9:D9?<7<B;AOI 
BFABL9A<=, CD<@9ASFP EF4A84DFO 4AF<>BDDGCJ<BAAB7B CB6989A<S  

"� 07. %B89=EF6B64FP EBID4A9A<R B>DG:4RM9= ED98O, D9EGDEBE59D9:9A<R, 
CD<@9ASFP ;A4A<S B5 <;@9A9A<< >?<@4F4, CD<AJ<CO 59D9:?<6B7B CDB<;6B8EF64, 
QHH9>F<6AB 89=EF6B64FP 6 KD9;6OK4=AOI E<FG4J<SI 

�DBH9EE<BA4?PAO9 >B@C9F9AJ<<  
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#�.4.5 "EGM9EF6?SFP B5D45BF>G <AHBD@4J<<, CB?GK9AAB= BF E<EF9@ HBFB- < 
6<89BEN9@><, E<EF9@ EC9J<4?<;<DB64AAB7B A469EAB7B B5BDG8B64A<S, E<EF9@O 
@BA<FBD<A74 ;9@AB= CB69DIABEF< < 6B;8GLAB7B CDBEFD4AEF64, E<EF9@4F<;<DB64FP 
CB?GK9AAO9 84AAO9 < BD74A<;B6O64FP <I ID4A9A<9  
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2. ФBA8 BF9ABGAOE ED98EF6 8?я 6EB8AB7B >BAFDB?я 

 �IB8AB= >BAFDB?P EBEFB<F <; ;484A<=, K4EF<KAB 6;SFOI <; BF>DOFB7B 54A>4 "�Э < �#$ CB @4F9@4F<>9. !4 6OCB?A9A<9 ;484A<= 6IB8AB7B >BAFDB?S 849FES 1 4>489@<K9E><= K4E (45 @<AGF). �IB8AB= >BAFDB?P EBEFB<F <; 2-I K4EF9=: B5S;4F9?PAB= < 8BCB?A<F9?PAB=. "5S;4F9?PA4S K4EFP EB89D:<F ;484A<S @<A<@4?PAB7B B5S;4F9?PAB7B GDB6AS, 8BCB?A<F9?PA4S K4EFP – 5B?99 E?B:AO9 ;484A<S. #D< 6OCB?A9A<< ;484A<= FD95G9FES CD98EF46<FP IB8 D9L9A<S < G>4;4FP CB?GK9AAO= BF69F. #D46<?PAB 6OCB?A9AAB9 ;484A<9 <; B5S;4F9?PAB= K4EF< BJ9A<649FES 6 B8<A 54??; CD46<?PAB9 6OCB?A9A<9 ;484A<= 8BCB?A<F9?PAB= K4EF< BJ9A<649FES 3 54??4@< <?< 1-2 54??4@< ;4 K4EF<KAB9 D9L9A<9. �4??O, CB?GK9AAO9 ;4 6E9 6OCB?A9AAO9 ;484A<S, EG@@<DGRFES. 
(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (G8B6.) 7-9 

«4» (хBDBHB) 10-12 

«5» (BF?8GAB) 13-15 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 5, #$5 6, #$5 9, #$5 12, #$5 14. #$G 1, #$G 5, #$G 7, #$G 8, #$G 18, #$G 19. "� 01, "� 02, "� 04, "� 05, "� 06. 
 

З484A<я 6IB8AB7B >BAFDB?я 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) $4E>DB=F9 HBD@G?G EB>D4M9AAB7B G@AB:9A<S a2-b2: �) a2-2ab+b2; �) (a-b)(a+b); �)  a2+2ab-b2; �) (a-b)(a-b) 

 2. (1 54??) #?BM48P FD9G7B?PA<>4 6OK<E?S9FES CB HBD@G?9: �) S=a*b; �) S=(a*b)/2; �) S=2a*b; �) S=(a*b)/3. 3. (1 54??) �4>B9 <; E?98GRM<I K<E9? ;4>?RK9AB @9:8G K<E?4@<     <    

 

A) 0,4; �) 0,5; �) 0,6; �) 0,7  
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4. (1 54??) �4AO 7D4H<>< HGA>J<=. �4>4S HBD@G?4 EBBF69FEF6G9F 7D4H<>G 
3): 

 

1) 

 

2) 

 

3) 

 

 

�)  ; �)  ; B)  ; �) y=I+5. 
 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) �OK<E?<F9  6. (2 54??4) $9L<F9 GD46A9A<9 x2-7x+10=0. �E?< GD46A9A<9 <@99F 5B?99 B8AB7B >BDAS, 6 BF69F ;4C<L<F9 @9APL<= <; >BDA9=. 7. (2 54??4) #?BM48P ;9@9?P >D9EFPSAE>B7B IB;S=EF64, BF6989AA4S CB8 CBE48>G >GEF4DA<>B6 < J69FA<>B6, EBEF46?S9F 24 74 < D4ECD989?9A4 @9:8G A<@< 6 BFABL9A<< 5:3. %>B?P>B 79>F4DB6 ;4A<@4RF J69FA<><? 8. (2 54??4) �OEBF4 BH C4D4??9?B7D4@@4 ABCD 89?<F 97B EFBDBAG AD A4 BFD9;>< AH = 2 < HD = 32. �<47BA4?P C4D4??9?B7D4@@4 BD D46A4 40. !4=8<F9 C?BM48P C4D4??9?B7D4@@4. 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 9. (3 54??4) $O5B?B6 CDBC?O? A4 ?B8>9 BF CD<EF4A< A9>BFBDB9 D4EEFBSA<9 669DI CB F9K9A<R D9><, ;4F9@ 5DBE<? S>BDP, 2 K4E4 ?B6<? DO5G < 69DAG?ES B5D4FAB K9D9; 5 K4EB6 BF A4K4?4 CGF9L9EF6<S. !4 >4>B9 D4EEFBSA<9 BF CD<EF4A< BA BFC?O?, 9E?< E>BDBEFP F9K9A<S D9>< D46A4 2 >@/K, 4 EB5EF69AA4S E>BDBEFP ?B8>< 6 >@/K? 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 
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�F69F � � � � 2,7 2 9 816 8 
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3. ФBA8 BF9ABGAOE ED98EF6 8?я F9>Gщ97B >BAFDB?я &9>GM<= >BAFDB?P CDB6B8SFES 6B 6D9@S 4G8<FBDAOI ;4ASF<= CB @4F9@4F<>9 6 EBBF69FEF6<< E GK95AO@ C?4AB@ < D45BK9= CDB7D4@@O "� « 4F9@4F<>4» CB 6E9@ D4;89?4@ CDB7D4@@O. &9>GM<= >BAFDB?P EBEFB<F <; 86GI K4EF9=: F9BD9F<K9E>B= < CD4>F<K9E>B=. #D< QFB@ B5GK4RM<9ES CB?GK4RF 869 BF@9F><. &9BD9F<K9E>4S K4EFP CDBIB8<F 6 HBD@9 GEFAOI BF69FB6: B5GK4RM<9ES 6OFS7<64RF CSFP >4DFBK9> E 6BCDBE4@<, 84RF CB?AO= BF69F (EB EC<E>B@ 6BCDBEB6 B5GK4RM<9ES ;A4>B@SFES 6 A4K4?9 <;GK9A<S D4;89?4). 
(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 �B?<K9EF6B 69DAOI BF69FB6 A4 F9BD9F<K9E><9 
6BCDBEO 

 

«3» (G8B6.) 3 

«4» (хBDBHB) 4 

«5» (BF?8GAB) 5 

 �484A<S CD4>F<K9E>B= K4EF< (>BAFDB?PAO9 D45BFO) K4EF<KAB 6;SFO <; BF>DOFB7B 54A>4 ��Э < �#$ CB @4F9@4F<>9.  !4 6OCB?A9A<9 >BAFDB?PAB= D45BFO CB @4F9@4F<>9 849FES 1 4>489@<K9E><= K4E (45 @<AGF). �BAFDB?PA4S D45BF4 EBEFB<F <I 2-I K4EF9=. � C9D6B= K4EF< CD98?4749FES 6OCB?A<FP 4 ;484A<S - 6O5D4FP CD46<?PAO= BF69F <; K9FOD9I CD98?B:9AAOI. �B 6FBDB= K4EF< CD98?4749FES 6OCB?A<FP 6 ;484A<= - BHBD@<FP IB8 D9L9A<S < ;4C<E4FP CB?GK9AAO= BF69F. �4 CD46<?PAB9 6OCB?A9A<9 ?R5B7B ;484A<S C9D6B= K4EF< B5GK4RM<=ES CB?GK49F B8<A 54??4. #D46<?PAB9 6OCB?A9A<9 ;484A<= 6FBDB= K4EF< BJ9A<649FES 2 54??4@< <?< 1 54??B@ ;4 K4EF<KAB9 D9L9A<9.  �4??O, CB?GK9AAO9 ;4 6E9 6OCB?A9AAO9 ;484A<S, EG@@<DGRFES. 
(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (G8B6.) 8-10 

«4» (хBDBHB) 11-13 

«5» (BF?8GAB) 14-16 
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3.1 �Dя@O9 < C?BE>BEF< 6 CDBEFD4AEF69 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 9, #$5 11, #$5 12, #$5 14. #$G 1, #$G 14,  #$G 15, #$G 16, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 05, "� 07. #� & 

 

Т9BD9F<G9E><9 6BCDBEO: 
1. %HBD@G?<DG=F9 F9BD9@G #<H47BD4. 
2. #9D9K<E?<F9 BEAB6AO9 H<7GDO 6 CDBEFD4AEF69. 
3. #9D9K<E?<F9 ECBEB5O ;484A<S C?BE>BEF<. 
4. #DB8B?:<F9 F9BD9@G: «�E?< B8A4 <; 86GI C4D4??9?PAOI CDS@OI C9DC9A8<>G?SDA4 C?BE>BEF<, FB&». 
5. #DB8B?:<F9 F9BD9@G: «�E?< 869 C4D4??9?PAO9 C?BE>BEF< C9D9E9>4RFES FD9FP9=, FB&». 
6. %HBD@G?<DG=F9 BCD989?9A<9 86G7D4AB7B G7?4. 
7. %HBD@G?<DG=F9 BCD989?9A<9 FD9I7D4AB7B G7?4. 
8. $4E>DB=F9 CBASF<9 «G7B? @9:8G CDS@O@<». 
9. #9D9K<E?<F9 6;4<@AB9 D4ECB?B:9A<9 86GI CDS@OI 6 CDBEFD4AEF69 

10. �4><9 CDS@O9 A4;O64RFES C4D4??9?PAO@< 6 CDBEFD4AEF69? 
11. �4><9 CDS@O9 A4;O64RFES E>D9M<64RM<@<ES 6 CDBEFD4AEF69? 
12. �4><9 CDS@O9 A4;O64RFES C9DC9A8<>G?SDAO@< 6 CDBEFD4AEF69? 
13. #9D9K<E?<F9 6;4<@AB9 D4ECB?B:9A<9 CDS@B= < C?BE>BEF< 6 CDBEFD4AEF69. 
14. $4E>DB=F9 CBASF<9 «G7B? @9:8G CDS@B= < C?BE>BEFPR». 
15. $4E>DB=F9 CBASF<9 «C4D4??9?PABEFP CDS@B= < C?BE>BEF<». 
16. $4E>DB=F9 CBASF<9 «C9DC9A8<>G?SDABEFP CDS@B= < C?BE>BEF<». 
17.  #9D9K<E?<F9 6;4<@AB9 D4ECB?B:9A<9 86GI C?BE>BEF9= 6 CDBEFD4AEF69. 
18. $4E>DB=F9 CBASF<9 «G7B? @9:8G C?BE>BEFS@<». 
19. $4E>DB=F9 CBASF<9 «C4D4??9?PABEFP C?BE>BEF9=». 
20. $4E>DB=F9 CBASF<9 «C9DC9A8<>G?SDABEFP C?BE>BEF9=». 
21. �4> A4=F< D4EEFBSA<9 BF FBK>< 8B CDS@B=? 
22. �4> A4=F< D4EEFBSA<9 @9:8G CDS@O@<?  
23.  �4> A4=F< D4EEFBSA<9 @9:8G C?BE>BEFS@<?  
24. #DB8B?:<F9 BCD989?9A<9: «#9DC9A8<>G?SD – QFB&». 
25. #DB8B?:<F9 BCD989?9A<9: «!4>?BAA4S – QFB&». 
26. #DB8B?:<F9 BCD989?9A<9: «#DB9>J<S A4>?BAAB= – QFB&». 
27. #9D9K<E?<F9 E6B=EF64 C4D4??9?PAB7B CDB9>F<DB64A<S. 
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28. #D<698<F9 CD<@9DO E<@@9FD<= A4 C?BE>BEF< 6 CD<DB89, <E>GEEF69, 4DI<F9>FGD9. 
29. #D<698<F9 CD<@9DO E<@@9FD<= 6 CDBEFD4AEF69 6 CD<DB89, <E>GEEF69, 4DI<F9>FGD9. 

30. � K9@ BF?<K<9 CBASF<9 «86<:9A<9» BF CBASF<S «CB6BDBF»? 
КBAFDB?PA4я D45BF4 №1 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) $4EL<HDG=F9 >D4F>GR ;4C<EP: a∈ Ā. �) FBK>4 a CD<A48?9:<F C?BE>BEF< Ā; �) FBK>4 a CD<A48?9:<F CDS@B= Ā; �) CDS@4S a CD<A48?9:<F C?BE>BEF< Ā; �) CDS@4S a C9D9E9>49F C?BE>BEFP Ā.  

2. (1 54??) #DS@O9 �� < %� E>D9M<64RFES. �4>B9 D4ECB?B:9A<9 <@9RF CDS@O9 �% < ��? �) C4D4??9?PAO9; �) C9DC9A8<>G?SDAO9; �) E>D9M<64RFES; �) C9D9E9>4RFES. 
3. (1 54??) #?BE>BEF<  ÿ < Ā <@9RF 1 B5MGR FBK>G. �4>B6B <I 6;4<@AB9 D4ECB?B:9A<9?  �) C4D4??9?PAO; �) C9D9E9>4RFES CB CDS@B=; �) EB6C484RF; �) E>D9M<64RFES. 
4. (1 54??) �E?< CDS@4S, CDB6989AA4S A4 C?BE>BEF< K9D9; BEAB64A<9 A4>?BAAB=, C9DC9A8<>G?SDA4 99 CDB9>J<<, FB BA4& �) C9DC9A8<>G?SDA4 < E4@B= A4>?BAAB=; �) C4D4??9?PA4 < E4@B= A4>?BAAB=; �) E>D9M<649FES E A4>?BAAB=; �) C9DC9A8<>G?SDA4 BEAB64A<R A4>?BAAB=. 
 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 

5. (2 54??4) '9D9; >BAJO BFD9;>4 �� < 97B E9D98<AG   CDB6989AO C4D4??9?PAO9 CDS@O9, C9D9E9>4RM<9 A9>BFBDGR C?BE>BEFP 6 FBK>4I �1, �1 <  1. !4=8<F9 8?<AG BFD9;>4   1, 9E?< BFD9;B> �� A9 C9D9E9>49F C?BE>BEFP < 9E?< ��1=6,8E@, ��1=7,4E@. 
6. (2 54??4) #DS@O9 �%, �� < �� CBC4DAB C9DC9A8<>G?SDAO. !4=8<F9 BFD9;B> %�, 9E?< ��=5 E@, �%=13 E@, ��=9 E@. 
7. (2 54??4) �; FBK>< > C?BE>BEF< CDB6989AO 869 A4>?BAAO9. !4=8<F9 8?<AO B5M97B C9DC9A8<>G?SD4, 9E?< CDB9>J<< A4>?BAAOI BFABESFES >4> 2:3 < 8?<AO A4>?BAAOI D46AO 23 E@ < 33 E@. 
8. (2 54??4) !4K9DF<FP >G5 ��%��1�1%1�1. #BEFDB<FP FBK>G �∈��, FBK>G  ∈��1%, BFD9;B> $�∈�1�1%1. 
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ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) $4;5<FP J69FA<> >DG7?B= HBD@O (R=2 @) A4 K4EF< D4;?<KAB= C?BM48<. $4EEK<F4FP >B?<K9EF6B E4:9AJ96 J69FB6 8?S >4:8B7B E9>FBD4. "HBD@<FP EI9@G J69FA<>4. !4CD<@9D: 
  

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 7,1 15 9 - - 
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3.2 �BBD8<A4FO < 69>FBDO 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 9, #$5 11, #$5 12, #$5 13. #$G 1, #$G 14, #$G 15, #$G 16, #$G 17, #$G 19. "� 01, "� 02, "� 03, "� 05, "� 07.  #� &.  
Т9BD9F<G9E><9 6BCDBEO: 

1. �; K97B EBEFB<F CDS@BG7B?PA4S E<EF9@4 >BBD8<A4F 6 CDBEFD4AEF69? 
2. �E?< FBK>4 ?9:<F 6 C?BE>BEF< хG, >4>4S >BBD8<A4F4 G A99 AG?964S? 
3. #D<698<F9 CD<@9D >BBD8<A4F FBK>< �, >BFBD4S ?9:<F A4 BE< z. 

4. $4E>DB=F9 CBASF<9 «69>FBD». 
5. �4> A4=F< >BBD8<A4FO 69>FBD4? 
6. #9D9K<E?<F9 < D4E>DB=F9 CD46<?4 E?B:9A<S 69>FBDB6.  
7. �4><9 69>FBDO A4;O64RFES >B??<A94DAO@<? 
8. �4><9 69>FBDO A4;O64RFES C9DC9A8<>G?SDAO@<? 
9. '9@G D46AB E>4?SDAB9 CDB<;6989A<9 69>FBDB6? 
10. �4> A4=F< 69>FBDAB9 CDB<;6989A<9 69>FBDB6? 
11. '9@G D469A G7B? @9:8G 69>FBD4@<? 
12. #D<698<F9 CD<@9D @4FD<JO 2×2. 

13. #D<698<F9 CD<@9D @4FD<JO 3×3. 

КBAFDB?PA4я D45BF4 №3 

 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �4AO FBK>< �(1,0,5), �(-2,0,4), %(0,-1,0), �(0,0,2). �4><9 <; A<I ?9:4F A4 >BBD8<A4FAB= CDS@B= "G? �) �; �) �; �) %; �) �.  
2. (1 54??) �4><9 <; 69>FBDB6 4(1,0,-1), E(1/3,2/3,-2/3), 6(1,1,1), D(0,0,-2) S6?SRFES 98<A<KAO@<? �) 4; �) E; �) 6; �) D. 
3. (1 54??) �4><9 <; 69>FBDB6 4(1,2,-3), E(3,6,-6), 6(2,4,-6) >B??<A94DAO? �) 4, 6; �) E, 6; �) 4, E; �) >B??<A94DAOI 69>FBDB6 A9F.  

4. (1 54??) �4AO FBK>< �(2,0,5), �(2,4,-2) %(-2,6,3). %9D98<AB= >4>B7B BFD9;>4 S6?S9FES FBK>4  (0,3,4)? �) ��; �) �%; �) �%; �) %�. 
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�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) �4AO 69>FBDO 4(-6,0,8) , 6(-3,2,-6). !4=8<F9 E>4?SDAB9 CDB<;6989A<9 69>FBDB6. 6. (2 54??4) #D< >4><I ;A4K9A<SI C 69>FBDO а⃗  (4,C,2), в⃗ (1,2,C) C9DC9A8<>G?SDAO?) 7. (2 54??4) �4AO 69>FBDO 4(-6,0,8), 6(-3,2,-6). !4=8<F9 >BE<AGE G7?4 @9:8G 69>FBD4@<.  8. (2 54??4) �B>4:<F9, KFB K9FODёIG7B?PA<> ��%� S6?S9FES DB@5B@, 9E?<: �(6,7,8), �(8,2,6), %(4,3,2), �(2,8,4). 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4)  4>9F >?G@5O CD98EF46?9A A4 >BBD8<A4FAB= C?BE>BEF<. !4=8<F9 C?BM48P >?G@5O (K9FOD9IG7B?PA<>4), 69DL<AO >BFBDB7B <@9RF >BBD8<A4FO (8;0), (10;8), (2;10), (0;2). 

 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � -30 -1 -3/7 - 68 
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3.3 �EAB6O FD<7BAB@9FD<<. &D<7BAB@9FD<K9E><9 HGA>J<< 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 3, #$5 5, #$5 14. #$G 1, #$G 6, #$G 7, #$G 8, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06. #� & 

 

Т9BD9F<G9E><9 6BCDBEO: 
1. '9@G D469A G7B? 6 B8<A D48<4A? 
2. � >4><I K9F69DFSI FD<7BAB@9FD<K9E>B7B >DG74 HGA>J<S G=sinI CD<A<@49F CB?B:<F9?PAO9 ;A4K9A<S? 
3. � >4><I K9F69DFSI FD<7BAB@9FD<K9E>B7B >DG74 HGA>J<S G= cosx CD<A<@49F BFD<J4F9?PAO9 ;A4K9A<S?  
4. #DB8B?:<F9 BCD989?9A<9: «%<AGE BEFDB7B G7?4 – QFB&». 
5. #DB8B?:<F9 BCD989?9A<9: «�BE<AGE BEFDB7B G7?4 – QFB&». 
6. #DB8B?:<F9 BCD989?9A<9: «&4A79AE BEFDB7B G7?4 – QFB&». 
7. %HBD@G?<DG=F9 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B. 
8. '9@G D46AB CDB<;6989A<9 tgx*ctgx? 

9. '9@G D469A sin(2x)? %HBD@G?<DG=F9 CD46<?B 6OK<E?9A<S. 
10. '9@G D469A cos(2x)? %HBD@G?<DG=F9 CD46<?B 6OK<E?9A<S. 
11. #9D9K<E?<F9 FD<7BAB@9FD<K9E><9 HGA>J<<, G>4:<F9 <I C9D<B8O. 
12. '9@G D469A C9D<B8 HGA>J<< y=cos(4x)? 

13. 9@G D469A C9D<B8 HGA>J<< y=cos(x/4)? 
14. "CD989?<F9 B5?4EFP ;A4K9A<S HGA>J<< y=3cos(5x)? 
15. #9D9K<E?<F9 ECBEB5O D9L9A<S FD<7BAB@9FD<K9E><I GD46A9A<=. 
16. $4E>DB=F9 4?7BD<F@ D9L9A<S B8ABDB8AOI FD<7BAB@9FD<K9E><I GD46A9A<= C9D6B7B CBDS8>4. 
17. $4E>DB=F9 4?7BD<F@ D9L9A<S B8ABDB8AOI FD<7BAB@9FD<K9E><I GD46A9A<= 6FBDB7B CBDS8>4. 

 

КBAFDB?PA4я D45BF4 №4 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) � △��% sin%=АВАС. �4>4S <; EFBDBA S6?S9FES 7<CBF9AG;B= △��%? �) ��; �) �%; �) �%; �) %�.  

2. (1 54??) '7?B@ >4>B= K9F69DF< S6?S9FES G7B? α=400°? �) I; �) II; �) III; �) IV. 

3. (1 54??) �4><9 <; HGA>J<= S6?SRFES KёFAO@<? �) G=sin I; �) G=cos I; �) G=tg I; �) G= Etg I. 
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4. (1 54??) �4><9 <; K<E9? S6?SRFES >BDA9@ GD46A9A<S cos I = 12? �) I= �6 ;  �) I= �3 ;  �) I= �2 ;  �) I= 2�3 . 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 

5. (2 54??4) �OK<E?<F9: sin �2 + cos �2. 

6. (2 54??4)  !4=8<F9 ;A4K9A<9 6OD4:9A<S 44rEcos√22  - 44rEsin(2 √22 ) 

7. (2 54??4) �B>4:<F9 FB:89EF6B: 2sin(π/2+α) + cos(π – α)= cosα. 

8. (2 54??4) $9L<F9 GD46A9A<9: sin2 I - 4 sin I + 3 =0. 

 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) $9L<F9 E<EF9@G GD46A9A<=:  { х + у = �sin х +  sin у = 2. 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 1 2π - 
�2 + 2πn, 

n∈ Z 

(
�2 +2πn; �2 +2πn), 

n∈ Z 
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3.4 �DB<;6B8A4я HGA>J<<, 99 CD<@9A9A<9 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 4, #$5 6, #$5 14. #$G 1, #$G 6, #$G 7, #$G 8, #$G 9, #$G 10, #$G 11, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06, "� 07.  

Т9BD9F<G9E><9 6BCDBEO: 
1. #DB8B?:<F9 BCD989?9A<9: «#BE?98B64F9?PABEFP – QFB&». 
2. #D<698<F9 CD<@9D 4D<H@9F<K9E>B= CDB7D9EE<<. 
3. #D<698<F9 CD<@9D 79B@9FD<K9E>B= CDB7D9EE<<. 
4. #D<698<F9 CD<@9D 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= CDB7D9EE<<. 
5. #DB8B?:<F9 BCD989?9A<9: «#DB<;6B8A4S – QFB&». 
6. $4E>DB=F9 79B@9FD<K9E><= E@OE? CDB<;6B8AB=. 
7. #DB8B?:<F9 BCD989?9A<9: «�4E4F9?PA4S – QFB&». 
8. $4E>DB=F9 H<;<K9E><= E@OE? CDB<;6B8AB=. 
9. #9D9K<E?<F9 CD46<?4 6OK<E?9A<S CDB<;6B8AOI. 
10. '9@G D46A4 CDB<;6B8A4S EF9C9AAB= HGA>J<<? 
11. '9@G D46A4 CDB<;6B8A4S CDB<;6989A<S? 
12. '9@G D46A4 CDB<;6B8A4S K4EFAB7B? 
13. '9@G D46A4 CDB<;6B8A4S E?B:AB= HGA>J<<? 
14. %HBD@G?<DG=F9 CD<;A4> 6B;D4EF4A<S HGA>J<<. 
15. %HBD@G?<DG=F9 CD<;A4> G5O64A<S HGA>J<<. 
16. %HBD@G?<DG=F9 CD<;A4> FBK>< @4>E<@G@4 HGA>J<<. 
17. %HBD@G?<DG=F9 CD<;A4> FBK>< @<A<@G@4 HGA>J<<. 
18. %BEF46PF9 4?7BD<F@ D9L9A<S ;484K A4 A4IB:89A<S A4<5B?PL97B < A4<@9APL97B ;A4K9A<S HGA>J<< A4 BFD9;>9? 
19. %BEF46PF9 4?7BD<F@ <EE?98B64A<S < CBEFDB9A<S 7D4H<>4 HGA>J<< E CB@BMPR CDB<;6B8AB=. 
20. �4> A4=F< 69DF<>4?PAGR 4E<@CFBFG 7D4H<>4 HGA>J<<? 

 

КBAFDB?PA4я D45BF4 №5 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) '9@G D46A4 CDB<;6B8A4S HGA>J<< G=cos2I? �) G´= – sin2I;  �) G´= - 2 sin2I;   �) G´= -2cos I sin I;  �) G´=2cos I. 
2. (1 54??) #B >4>B= <; HBD@G? 6OK<E?S9FES CDB<;6B8A4S CDB<;6989A<S? �) (u+v)´=u´+v´;  �) (uv)´=u´v+uv´;  �) (uv)´ = u´v2uv´v2  ; �)(f(g(I))´=f´(g(I))*g´(I). 
3.  (1 54??) $9L<F9 GD46A9A<9 f´(I)=0, 9E?< f(I)=3I2 – 6I +4. �O59D<F9 BF69F. �) 1; �) -1; �) 4; �) -4. 
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 4.  (1 54??) !4 D<EGA>9 <;B5D4:9A 7D4H<> CDB<;6B8AB= HGA>J<< f(x), BCD989?9AAB= A4 <AF9D64?9 (−10; 8). !4=8<F9 >B?<K9EF6B FBK9> @4>E<@G@4 HGA>J<< f(x) A4 BFD9;>9 [−9;6]. 

 �) 5; �) 4; �) 2; �) 3. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4)  4F9D<4?PA4S FBK>4 86<:9FES CDS@B?<A9=AB CB ;4>BAG 

 (789 x — D4EEFBSA<9 BF FBK>< BFEK9F4 6 @9FD4I, t — 6D9@S 6 E9>GA84I, <;@9D9AAB9 E A4K4?4 86<:9A<S). !4=8<F9 99 E>BDBEFP (6 @/E) 6 @B@9AF 6D9@9A<  6. (2 54??4) !4 D<EGA>9 <;B5D4:ёA 7D4H<> HGA>J<< y = f(x) < >4E4F9?PA4S > A9@G 6 FBK>9 E 45EJ<EEB= x0. !4=8<F9 ;A4K9A<9 CDB<;6B8AB= HGA>J<< f(x) 6 FBK>9 
x0. 

 

7. (2 54??4) $9L<F9 A9D469AEF6B: (х22)(х+3)(х28)  > 0 8. (2 54??4) �EE?98B64FP HGA>J<R f(I)=I3 – 3I < CBEFDB<FP 9ё 7D4H<>. 
 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) (<D@9 «%48B6B8» 6O89?SRF GK4EFB> ;9@?< C?BM48PR 100 @2. #D98?474RF K9FOD9 GK4EF>4 D4;AOI D4;@9DB6: 25I4; 20I5; 12,5I8; 10I10. �4>B= GK4EFB> B8B5D<F 8<D9>FBD H<D@O «%48B6B8», GK<FO64S, KFB A9B5IB8<@B 5G89F CBEF46<FP ;45BD CB C9D<@9FDG? 
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ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 8 1,25 (-3; 2), (8; +∞) - 10I10 
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3.5  AB7B7D4AA<>< < F9?4 6D4M9A<я 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 6, #$5 9, #$5 10, #$5 11, #$5 12, #$5 14. #$G 1, #$G 12, #$G 13, #$G 14, #$G 15, #$G 16, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06, "� 07.  

 

Т9BD9F<G9E><9 6BCDBEO: 
1. #DB8B?:<F9 BCD989?9A<9: « AB7B7D4AA<> – QFB&». 
2. #DB8B?:<F9 BCD989?9A<9: «#D<;@4 – QFB&». 
3. #DB8B?:<F9 BCD989?9A<9: «#DS@BG7B?PAO= C4D4??9?9C<C98 – QFB&». 
4. #DB8B?:<F9 BCD989?9A<9: «�G5 – QFB&». 
5. #DB8B?:<F9 BCD989?9A<9: «#<D4@<84 – QFB&». 
6. %HBD@G?<DG=F9 E6B=EF6B B CDBF<6B?9:4M<I 7D4ASI C4D4??9?9C<C984. 
7. %HBD@G?<DG=F9 E6B=EF6B B 8<47BA4?SI C4D4??9?9C<C984. 
8. %HBD@G?<DG=F9 E6B=EF6B B 8<47BA4?< < ?<A9=AOI D4;@9D4I CDS@BG7B?PAB7B C4D4??9?9C<C984. 
9. �4>4S CD<;@4 A4;O649FES CDS@B=? 
10. �4>4S CD<;@4 A4;O649FES CD46<?PAB=? 
11. $4E>DB=F9 CBASF<9 «CD46<?PA4S C<D4@<84». 
12. 'FB F4>B9 4CBH9@4 CD46<?PAB= C<D4@<8O? 
13. � K9@ BF?<K<9 CB?AB= CB69DIABEF< CD<;@O BF CB?AB= CB69DIABEF< C<D4@<8O? 
14. %HBD@G?<DG=F9 F9BD9@G B 6OK<E?9A<< 5B>B6B= CB69DIABEF< CDS@B= CD<;@O. 
15. %HBD@G?<DG=F9 F9BD9@G B 6OK<E?9A<< 5B>B6B= CB69DIABEF< CD46<?PAB= C<D4@<8O. 
16. !4;B6<F9 CD98@9FO <; 64L9= CDBH9EE<BA4?PAB= 89SF9?PABEF<, >BFBDO9 <@9RF HBD@O @AB7B7D4AA<>B6. 
17. �4><9 @AB7B7D4AA<>< A4;O64RFES CD46<?PAO@<? #9D9K<E?<F9 CD46<?PAO9 @AB7B7D4AA<><. 
18. #DB8B?:<F9 BCD989?9A<9: «&<?<A8D – QFB&». 
19. #DB8B?:<F9 BCD989?9A<9: «�BAGE – QFB&». 
20. #DB8B?:<F9 BCD989?9A<9: «'E9K9AAO= >BAGE – QFB&». 
21. #DB8B?:<F9 BCD989?9A<9: «(4D – QFB&». 
22. 'FB S6?S9FES 6OEBFB= GE9K9AAB7B >BAGE4? 
23. 'FB S6?S9FES BE96O@ E9K9A<9@ J<?<A8D4, >BAGE4, GE9K9AAB7B >BAGE4, L4D4? 
24.  #9D9K<E?<F9 98<A<JO <;@9D9A<S C?BM48<, B5N9@4. 
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25. '9@G D46AB BFABL9A<9 C?BM489= CB69DIABEF9= CB8B5AOI H<7GD 6 CDBEFD4AEF69? 
26. '9@G D46AB BFABL9A<9 B5N9@B6 CB8B5AOI H<7GD 6 CDBEFD4AEF69? 
27. !4;B6<F9 CD98@9FO <; 64L9= CDBH9EE<BA4?PAB= 89SF9?PABEF<, >BFBDO9 <@9RF HBD@O F9? 6D4M9A<S. 

 

КBAFDB?PA4я D45BF4 №6 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) � >4><I 98<A<J4I <;@9DS9FES C?BM48P CB69DIABEF< @AB7B7D4AA<>4? �) 6 7D48GE4I; �) 6 @9FD4I; �) 6 >648D4FAOI @9FD4I; �) 6 86G7D4AAOI 7D48GE4I. 
2. (1 54??) #?BM48P 5B>B6B= CB69DIABEF< CD<;@O 6OK<E?S9FES CB HBD@G?9: �) S = S5B> + 2 S"%!.; �) S5B> =$BEA*H; �) S = �5B> + S S"%!; �) S5B> =2$BEA*H. 

3. (1 54??) 'FB S6?S9FES BE96O@ E9K9A<9@ GE9K9AAB7B >BAGE4? �) D46AB598D9AAO= FD9G7B?PA<>; �) D46AB598D9AA4S FD4C9J<S; �) CDS@BG7B?PA<>; �) CDS@BG7B?PA4S FD4C9J<S.  

4. (1 54??) �4>4S H<7GD4 CB?GK49FES CD< 6D4M9A<< CDS@BG7B?PAB7B FD9G7B?PA<>4 6B>DG7 B8AB7B <; E6B<I >4F9FB6? �) >BAGE; �) GE9K9AAO= >BAGE; �) C<D4@<84; �) GE9K9AA4S C<D4@<84. 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) $95DB BEAB64A<S CD46<?PAB= FD9G7B?PAB= C<D4@<8O 3 @, 4CBH9@4 6@. !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< C<D4@<8O. 6. (2 54??4) �<47BA4?P >G54 D46A4  !4=8<F9 97B B5N9@. 7. (2 54??4) #DS@BG7B?PA<> EB EFBDBA4@< 8E@ < 3E@ 6D4M49FES 6B>DG7 5B?PL9= EFBDBAO. !4=8<F9 B5N9@, C?BM48< 5B>B6B= < CB?AB= CB69DIABEF9= CB?GK9AAB7B F9?4. 8. (2 54??4) �OK<E?<FP CB69DIABEFP >DBAO >GEF4DA<>4, <@9RM97B HBD@G L4D4 D48<GE4 0,5 @. � BF69F ;4C<L<F9 K<E?B, 89?9AAB9 A4   

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) %B;84FP @B89?P >?G@5O, <@9RM9= HBD@G >B@5<A<DB64AAB7B 79B@9FD<K9E>B7B F9?4, 6OCB?A<FP A9B5IB8<@O9 D4EK9FO (C?BM48P, B5N9@, >B?<K9EF6B < 6<8O E4:9AJ96).  #D98CB?4749@O9 @B89?< >?G@5: 
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ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 27 2744 72 π;  

48 π; 

64 π 

1 - 
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3.6 �9D6BB5D4;A4я HGA>J<<, 99 CD<@9A9A<9 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 4, #$5 6, #$5 14. #$G 1, #$G 6, #$G 7, #$G 8, #$G 9, #$G 10, #$G 11, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06, "� 07. 
Т9BD9F<G9E><9 6BCDBEO: 

1. #DB8B?:<F9 BCD989?9A<9: «(GA>J<S F(x) A4;O649FES &». 
2. $4E>DB=F9 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4. 
3. #DB8B?:<F9 BCD989?9A<9: «�D<6B?<A9=A4S FD4C9J<S – QFB&». 
4. %HBD@G?<DG=F9 HBD@G?G !PRFBA4-�9=5A<J4. 
5. � K9@ ;4>?RK49FES B5M<= 6<8 6E9I C9D6BB5D4;AOI? 
6. #9D9K<E?<F9 CD46<?4 6OK<E?9A<S <AF97D4?B6. 

 

КBAFDB?PA4я D45BF4 №7 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �?S >4>B= <; HGA>J<= HGA>J<S F(I)=I3-3I2+1 S6?S9FES C9D6BB5D4;AB=? �) f(I)=3(I2-2); �) f(I)=3I(I2-2); �) f(I)=3I2-6I+1; �) f(I)=3I2-6I. 
2. (1 54??) �4A4 HGA>J<S f(I)= 3I2+1. '9@G D46A4 F(1)  �) 2; �) 4; �) 6; �) 113. 3. (1 54??) "5M<= 6<8 6E9I C9D6BBB5D4;AOI 8?S f(I)=sinx? �) F(I)=cosx+C; �) F(I)=-cosx+C; �) F(I)=tgx+C; �) F(I)=-tgx+C.  

4. (1 54??) �OK<E?<F9 BCD989?9AAO= <AF97D4? ∫ �þ�21 . �) -1; �) 1; �) -1,5; �) 1,5. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) Я6?S9FES ?< F(I)=I3-3I+1 C9D6BB5D4;AB= 8?S HGA>J<< f(I)=3(I2-

1)? 6. (2 54??4) �484=F9 C9D6BB5D4;AGR F(I) 8?S HGA>J<< f(I)=3I2-2I, 9E?< <;69EFAO >BBD8<A4FO FBK><   (1, 4) 7D4H<>4 F(I). 7. (2 54??4) !4 D<EGA>9 <;B5D4:9A 7D4H<> HGA>J<< y=f(x), BCD989?ёAAB= A4 <AF9D64?9 (−3; 11). !4=8<F9 A4<@9APL99 ;A4K9A<9 HGA>J<< f(x)A4 BFD9;>9 
[2; 9,5]. 
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 8. (2 54??4) !4 D<EGA>9 <;B5D4:9A 7D4H<> A9>BFBDB= HGA>J<< y=f(x). #B?P;GSEP D<EGA>B@, 6OK<E?<F9 BCD989?9AAO= <AF97D4?∫ ÿ(�)þ�51 .  

 
 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) �OK<E?<FP C?BM48P >?G@5O, C9D<@9FD >BFBDB= B7D4A<K<64RF ?<A<< G=0, y=I, y=-2I+6. $9L<FP 86G@S ECBEB54@<. %89?4FP K9DF9:. 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 84 I3-I2+4 -3 12 3 
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3.7 %F9C9A< < >BDA<. %F9C9AA4я HGA>J<я 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 2, #$5 3, #$5 5, #$5 6, #$5 14. #$G 1, #$G 5, #$G 6, #$G 7, #$G 8, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06.  
Т9BD9F<G9E><9 6BCDBEO: 

1. %HBD@G?<DG=F9 BCD989?9A<9 EF9C9AAB= HGA>J<<. 
2. #9D9K<E?<F9 E6B=EF64 EF9C9AAB= HGA>J<< E J9?O@ CB>4;4F9?9@. 
3. #9D9K<E?<F9 E6B=EF64 EF9C9A< E 89=EF6<F9?PAO@ CB>4;4F9?9@. #D<698<F9 CD<@9DO. 
4. #9D9K<E?<F9 E6B=EF64 >BDAS A4FGD4?PAB= EF9C9A<. #D<698<F9 CD<@9DO 

5. !4 KFB A9B5IB8<@B B5D4F<FP 6A<@4A<9 CD< D9L9A<< <DD4J<BA4?PAB7B GD46A9A<S K9FAB= EF9C9A<? 
6. '9@G D469A >BD9AP K9FAB= EF9C9A< <; BFD<J4F9?PAB7B K<E?4? #D<698<F9 CD<@9D. 
7. '9@G D469A >BD9AP A9K9FAB= EF9C9A< <; BFD<J4F9?PAB7B K<E?4? #D<698<F9 CD<@9D. 
8. !4 KFB EFB<F B5D4F<FP 6A<@4A<9 CD< D9L9A<< <DD4J<BA4?PAOI, 8DB5AB-D4J<BA4?PAOI GD46A9A<= < A9D469AEF6? 
 

 

КBAFDB?PA4я D45BF4 № 8 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 1. (1 54??)  9:8G >4><@< 86G@S A4FGD4?PAO@< K<E?4@< A4IB8<FES K<E?B √193

? �) 19 < 20; �) 2 < 3; �) 18 < 19; �) 3 < 4. 
2. (1 54??) "CD989?<F9 >BD9AP GD46A9A<S I3=125 �) 3.; �) -3; �) -5; �) 5. 

3. (1 54??) $4ECB?B:<F9 6 CBDS8>9 6B;D4EF4A<S K<E?4: 2; √5;3
 √174

  �) 2; √5;3
 √174 ; �) 2; √174 ; √5;3

 �) √5;3
 2; √174 ; �) √17;  4

2; √5.3
 

4. (1 54??) '@AB:4S K<E?4 E B8<A4>B6O@ BEAB64A<9@, <I EF9C9A<&? �) G@AB:49@; �) 89?<@; �) E>?48O649@; �) BFA<@49@. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 

5. (2 54??4) !4=8<F9 ;A4K9A<9 6OD4:9A<S   CD< 4=7. 
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6. (2 54??4) !4=8<F9 ;A4K9A<9 6OD4:9A<S . 7. (2 54??4) $4EEFBSA<9 BF A45?R84F9?S, A4IB8SM97BES A4 A95B?PLB= 6OEBF9 h ><?B@9FDB6 A48 ;9@?ё=, 8B A45?R849@B= <@ ?<A<< 7BD<;BAF4 6OK<E?S9FES CB HBD@G?9  , 789 R=6400 >@ — D48<GE �9@?<. % >4>B= 6OEBFO 7BD<;BAF 6<89A A4 D4EEFBSA<< 48 ><?B@9FDB6? "F69F 6OD4;<F9 6 ><?B@9FD4I. 8. (2 54??4) $9L<F9 GD46A9A<9  

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) $9L<F9 7D4H<K9E>< E<EF9@G GD46A9A<=: {у = √ху = х  

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 49 2 0,18 -36 (1; 1) 
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3.8 �B>4;4F9?PA4я HGA>J<я 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 2, #$5 3, #$5 4, #$5 5, #$5 6, #$5 14. #$G 1, #$G 5, #$G 6, #$G 7, #$G 8, #$G 18, #$G 19. "� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
Т9BD9F<G9E><9 6BCDBEO: 

1. %HBD@G?<DG=F9 BCD989?9A<9 CB>4;4F9?PAB= HGA>J<<. 
2. #9D9K<E?<F9 E6B=EF64 CB>4;4F9?PAB= HGA>J<<. 

3. #9D9K<E?<F9 ECBEB5O D9L9A<S CB>4;4F9?PAOI GD46A9A<=.  
4. %HBD@G?<DG=F9 CD46<?B D9L9A<S CDBEF9=L<I CB>4;4F9?PAOI A9D469AEF6. 
5. � K9@ ;4>?RK49FES 7D4H<K9E><= ECBEB5 D9L9A<S GD46A9A<=. 6. #D<698<F9 CD<@9D HGA>J<BA4?PAB= ;46<E<@BEF< CB>4;4F9?PAB= HGA>J<< <; D94?PAB= :<;A<. 

 

КBAFDB?PA4я D45BF4 №9 

 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 1. (1 54??) #D< >4>B@ ;A4K9A<< 4 HGA>J<S G=4I 5O649F A4 6E9= B5?4EF< BCD989?9A<S? �) 4=43;  �) 4=8,25; �) 4=18; �) 4=√3. 

2. (1 54??) !4 D<EGA>9 <;B5D4:ёA 7D4H<> HGA>J<< 6<84 f(x)=ax. !4=8<F9 ;A4K9A<9 f(2). 

 �) 25.; �) 5; �) 32; �) A9F 69DAB7B BF69F4. 

3. (1 54??) (GA>J<S ;484A4 HBD@G?B=: f(I)=(12)х. '9@G D46AB f(-2)? �) -14;  �) -4; �) 4; �) √2. 
4. (1 54??) �BD9AP GD46A9A<S ? �) 12,5; �) 13; �) 14; �) 15. 
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�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) !4=8<F9 >BD9AP GD46A9A<S 3I+2-5*3I=12 6. (2 54??4) %>B?P>B J9?OI D9L9A<= <@99F A9D469AEF6B1<7I-1≤49? 7. (2 54??4) !4=8<F9 FBK>G @4>E<@G@4 HGA>J<<   8. (2 54??4) � IB89 D4EC484 D48<B4>F<6AB7B <;BFBC4 97B @4EE4 G@9APL49FES CB ;4>BAG  789 m0 — A4K4?PA4S @4EE4 <;BFBC4, t — 6D9@S, CDBL98L99 BF A4K4?PAB7B @B@9AF4, T — C9D<B8 CB?GD4EC484. � A4K4?PAO= @B@9AF 6D9@9A< @4EE4 <;BFBC4 184 @7. #9D<B8 97B CB?GD4EC484 EBEF46?S9F 7 @<A. !4=8<F9, K9D9; E>B?P>B @<AGF @4EE4 <;BFBC4 5G89F D46A4 23 @7. 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) $9L<F9 7D4H<K9E>< E<EF9@G GD46A9A<=: {у 2 2х = 0у 2 2х = 0. 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 1 2 -4 21 (2; 4) 
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3.9 �B74D<H@O. �B74D<H@<K9E>4я HGA>J<я 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 2, #$5 3, #$5 4, #$5 5, #$5 6, #$5 14. #$G 1, #$G 5, #$G 6, #$G 7, #$G 8, #$G 18, #$G 19. "� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
 

Т9BD9F<G9E><9 6BCDBEO: 
1. %HBD@G?<DG=F9 BCD989?9A<9 ?B74D<H@<K9E>B= HGA>J<<. 
2. #9D9K<E?<F9 E6B=EF64 ?B74D<H@<K9E>B= HGA>J<<. 
3. #DB8B?:<F9 BCD989?9A<9: «�B74D<H@ – QFB&». 
4. '9@G D469A ?B74D<H@ CDB<;6989A<S? 
5. '9@G D469A ?B74D<H@ K4EFAB7B? 
6. #D<698<F9 CD<@9DO ?B74D<H@<K9E>B= EC<D4?< 6 CD<DB89 < 6 B>DG:4RM9@ @<D9. 
7. !4 KFB EFB<F B5D4F<FP 6A<@4A<9 CD< D9L9A<< ?B74D<H@<K9E><I < GD46A9A<= < A9D469AEF6? 
6. #9D9K<E?<F9 ECBEB5O D9L9A<S ?B74D<H@<K9E><I GD46A9A<=.  
7. %HBD@G?<DG=F9 CD46<?B D9L9A<S CDBEF9=L<I ?B74D<H@<K9E><I A9D469AEF6. 
8. � K9@ ;4>?RK49FES 7D4H<K9E><= ECBEB5 D9L9A<S GD46A9A<=. 6. #D<698<F9 CD<@9D HGA>J<BA4?PAB= ;46<E<@BEF< ?B74D<H@<K9E>B= HGA>J<< <; D94?PAB= :<;A<. 

 

КBAFDB?PA4я D45BF4 №10 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �4>4S <; HGA>J<= 6B;D4EF49F A4 6E9= B5?4EF< BCD989?9A<S? �) f(I)=log5 х; �) f(I)=0,7х; �) f(I)=I2; �) f(I)=log12 х. 

2. (1 54??) '>4:<F9 B5?4EFP BCD989?9A<S HGA>J<< ÿ(х) = lg 2х23х+7  �) (-7; 1,5); �) (-∞; -1,5), (7; +∞).; �) (-1,5; 7); �) (-∞; -7), (1,5; +∞). 
3. (1 54??) $4ECB?B:<FP 6 CBDS8>9 6B;D4EF4A<S: log0,5 4; log0,5 0,4, log0,5 14. �) log0,5 4; log0,5 0,4 ; log0,5 14 ; �) log0,5 4;log0,5 14 ; log0,5 0,4; �) log0,5 14 ; log0,5 0,4 ; log0,5 4 ;  �) log0,5 0,4; log0,5 14 ;  log0,5 4. 

4. (1 54??) !4=8<F9 >BD9AP GD46A9A<S  �) 11; �) -11; �) -3; �) 3. 
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�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) "CD989?<F9 ;A4K9A<9 6OD4:9A<S log6 2 + log6 3 + 2log2 4. 6. (2 54??4) '>4:<F9 A4<@9APL99 J9?B9 D9L9A<9 A9D469AEF64: log3(6х 2 4) > 2. 7. (2 54??4) !4=8<F9 FBK>G @4>E<@G@4 HGA>J<<  

 8. (2 54??4) �?S B5B7D964 CB@9M9A<S, F9@C9D4FGD4 6 >BFBDB@ CB889D:<649FES A4 GDB6A9 &C=15B K9D9; D48<4FBD BFBC?9A<S CDBCGE>4RF 7BDSKGR 6B8G. $4EIB8 CDBIB8SM9= K9D9; FDG5G D48<4FBD4 6B8O m = 0,6 >7/E. #DBIB8S CB FDG59 D4EEFBSA<9 x, 6B84 BI?4:849FES BF A4K4?PAB= F9@C9D4FGDO &6=91B 8B F9@C9D4FGDO T, CD<Kё@  789  — F9C?Bё@>BEFP 6B8O,  — >BQHH<J<9AF F9C?BB5@9A4, 4  — CBEFBSAA4S. !4=8<F9, 8B >4>B= F9@C9D4FGDO (6 7D48GE4I &9?PE<S) BI?48<FES 6B84, 9E?< 8?<A4 FDG5O D48<4FBD4 D46A4 144 @. 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) $9L<F9 7D4H<K9E>< E<EF9@G GD46A9A<=:{у + 2х = log3 135 2 log3 52у 2 3х = 6 . 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 5 3 -6 34 (0; 3) 
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3.10 МAB:9EF64. Э?9@9AFO F9BD<< 7D4HB6 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$5 1, #$5 2. 

#$G 1, #$G 2, #$G 3. 

"� 1, "� 4, "� 6, "� 7. 
#�&. 

"9BD9F<G9E><9 6BCDBEO: 
1. %HBD@G?<DG=F9 BCD989?9A<9 @AB:9EF64. 
2. #DB8B?:<F9 BCD989?9A<9: «"5N98<A9A<9 @AB:9EF6 3 QFB&». 
3. #DB8B?:<F9 BCD989?9A<9: «#9D9E9K9A<9 @AB:9EF6 3 QFB&». 
4. #DB8B?:<F9 BCD989?9A<9: «$4;ABEFP @AB:9EF6 3 QFB&». 
5. �;B5D4;<F9 B5N98<A9A<9 86GI @AB:9EF6 A4 >DG74I -=?9D4. 
6. �;B5D4;<F9 C9D9E9K9A<9 FD9I @AB:9EF6 A4 >DG74I -=?9D4. 
7. %HBD@G?<DG=F9 BCD989?9A<9 7D4H4. +FB A4;O649FES 69DL<AB=, D95DB@ 
7D4H4? 

8. �4> A4=F< EF9C9AP 69DL<AO 7D4H4? 
9. !4;B6<F9 BF?<K<F9?PAO9 K9DFO CB?AB7B < A9CB?AB7B 7D4HB6. 
10. !4;B6<F9 BF?<K<F9?PAO9 K9DFO E6S;AB7B < A9E6S;AB7B 7D4HB6. 
 

 

КBAFDB?PA4O D45BF4 (№13) 
�5O;4F9?PA4O G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �4>4S BC9D4J<S <;B5D4:9A4 A4 >DG74I -=?9D4? 

 
�) ; �)  ; �) ; �) �=�-�. 
2. (1 54??) �4>B= 7D4H CD98EF46?9A? 
�) CB?AO=; �) A9CB?AO=;  �)  ��$��";  �) AG?96B=. 
3. (1 54??) #SF9DB D45BK<I 6EFD9F<?<EP CD< 6OE48>9 J69FB6 6 >?G@5O. %>B?P>B 

6E97B 5O?B E89?4AB DG>BCB:4F<= 

�) 10; �) 11; �) 5; �) 6. 
4. (1 54??) "CD989?<F9 EF9C9AP 69DL<AO �: 

 
�) 8; �) 11; �) 3; �) 5. 
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�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 54??4) 1. �4AO 864 @AB:9EF64 �={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 

�4C<L<F9 < <;B5D4;<F9 7D4H<K9E>< AB6B9 @AB:9EF6B �: 4)  ; 5)  . 

6. (2 54??4) �B?<AO #$G;PS ;4A<@4RFES >4><@-A<5G8P 6<8B@ ECBDF4. 14 <; A<I 
G6?9>4RFES HGF5B?B@, 4 10 4 54E>9F5B?B@. � FB?P>B 86B9 G6?9>4RFES < F9@ < 
#$G7<@ 6<8B@ ECBDF4. %>B?P>B #$G;9= G &B?<?» 

7. (2 54??4) !4 D<EGA>9 4 EI9@4 8BDB7, E6S;O64RM<I 7BDB8E><9 C4D>< �, �, �, 
�, �, �. #B >4:8B= 8BDB79 @B:AB 86<74FPES FB?P>B 6 B8AB@ A4CD46?9A<<, G>4;4AAB@ 
EFD9?>B=. %>B?P>B EGM9EF6G9F D4;?<KAOI CGF9= <; C4D>4 � 6 C4D> �? 

 
8. (2 54??4)  B:AB ?< A4D<EB64FP <;B5D4:9AAO= A4 D<EGA>9 7D4H A9 BFDO64S 

>4D4A84L BF 5G@47< < CDB6B8S >4:8B9 D95DB DB6AB B8<A D4;? 

 
 

�BCB?A<F9?PA4O G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) #9D6GR <?< 6FBDGR >BAFDB?PAO9 D45BFO CB @4F9@4F<>9 GEC9LAB 
A4C<E4?< 33 EFG89AF4, C9D6GR <?< FD9FPR 3 31 EFG89AF, 6FBDGR <?< FD9FPR 3 32 

EFG89AF4. !9 @9A99 86GI >BAFDB?PAOI D45BF 6OCB?A<?< 20 EFG89AFB6. %>B?P>B 
EFG89AFB6 GEC9LAB D9L<?< FB?P>B B8AG >BAFDB?PAGR D45BFG? 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<O 

1 2 3 4 5 6 7 8 9 

�F69F � � 10 � - 22 8 A9F 18 
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3.11 Э?9@9AFO >B@5<A4FBD<><, EF4F<EF<>< < F9BD<< 69DBяFABEF9= 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 7, #$5 8, #$5 14. #$G 1, #$G 2, #$G 3, #$G 4, #$G 12, #$G 13, #$G 14, #$G 18, #$G 19. "� 1, "� 2, "� 3, "� 4, "� 5. #� 1.2, #� 1.3.  

 

Т9BD9F<G9E><9 6BCDBEO: 
1. #DB8B?:<F9 BCD989?9A<9: «%?GK4=AB9 EB5OF<9 – QFB&». #D<698<F9 CD<@9D. 
2. #D<698<F9 CD<@9D 8BEFB69DAB7B EB5OF<S. 
3. #D<698<F9 CD<@9D A96B;@B:AB7B EB5OF<S. 
4. #DB8B?:<F9 BCD989?9A<9: «�9DBSFABEFP E?GK4=AB7B EB5OF<S – QFB&».  
5. %HBD@G?<DG=F9 CD46<?B A4IB:89A<S E?B:9A<S 69DBSFABEF9=. 
6. %HBD@G?<DG=F9 CD46<?B G@AB:9A<S 69DBSFABEF9=. 
7. �4> A4=F< ED98A99 4D<H@9F<K9E>B9 K<E?B6B7B DS84? 
8. �4> A4=F< @98<4AG K<E?B6B7B DS84? 
9. �4> 6OK<E?S9FES D4;@4I K<E?B6B7B DS84? 
10. �?S K97B AG:AO 8<47D4@@O, 7D4H<><? #9D9K<E?<F9 6<8O 8<47D4@@. 
11. #D<698<F9 CD<@9DO CDBS6?9A<S ;4>BA4 5B?PL<I K<E9? 6 CD<DB8AOI S6?9A<SI. 
12. #D<698<F9 CD<@9DO CDBS6?9A<S ;4>BA4 5B?PL<I K<E9? 6 B5M9EF69AAOI S6?9A<SI. 
13. 'FB <;GK49F EF4F<EF<>4? 
14. #DB8B?:<F9 BCD989?9A<9: «%BK9F4A<9 – QFB&».  
15. #DB8B?:<F9 BCD989?9A<9: «$4;@9M9A<9 – QFB&».  
16. #DB8B?:<F9 BCD989?9A<9: «#9D9EF4AB6>< – QFB&».  
17. #D<698<F9 CD<@9D @AB:9EF64 <; D94?PAB= :<;A<. 
18. #D<698<F9 CD<@9D BC9D4J<< C9D9E9K9A<S @AB:9EF6. 
19. #D<698<F9 CD<@9D BC9D4J<< B5N98<A9A<S @AB:9EF6. 
20. #D<698<F9 CD<@9D BC9D4J<< D4;ABEF< @AB:9EF6. 
21. $4E>DB=F9 CBASF<S «7D4H», «89D96B», «J<>?». 

 

КBAFDB?PA4я D45BF4 №11 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �B@5<A4FBD<>4 – QFB D4;89? @4F9@4F<><, BF69K4RM<= A4 6BCDBEO E>B?P><@< ECBEB54@<, @B:AB 6O5D4FP Q?9@9AFO & 
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�) ;484AAB7B >BA9KAB7B @AB:9EF64; �) 59E>BA9KAB7B @AB:9EF64; �) ?R5B7B @AB:9EF64; �) <DD4J<BA4?PAOI K<E9?. 2. (1 54??) %B98<A9A<S <; n Q?9@9AFB6, BF?<K4RM<9ES #$G7 BF #$G74 FB?P>B CBDS8>B@ D4ECB?B:9A<S 6 A<I Q?9@9AFB6, A4;O64RFES: �) C9D9EF4AB6>4@<; �) EBK9F4A<S@<; �) D4;@9M9A<S@<; �) >B@5<A4J<S@<. 3. (1 54??) '<E?B 6E9I 6B;@B:AOI D4;@9M9A<= 6OK<E?S9FES CB HBD@G?9:   �) �Āÿ = Ā(Ā 2 ÿ); �) �Āÿ = Ā(Ā 2 1)& (Ā 2 ÿ + 1); B) �Āÿ = Ā!(Ā2ÿ)!; �) �Āÿ =Ā(Ā + ÿ) 

4. (1 54??) �DGCC<DB6>4 – QFB& �) GCBDS8BK9A<9 98<A<J EB6B>GCABEF< CB CD<;A4>G; �) D4;5<9A<9 98<A<J EB6B>GCABEF< A4 7DGCCO CB CD<;A4>G; �) B5B5M9A<9 98<A<KAOI H4>FB6; �) B5B5M9A<9 98<A<KAOI CD<;A4>B6. 
�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 

BF69F. 
5. (2 54??4) � ED98A9@ <; 2000 E48B6OI A4EBEB6, CBEFGC<6L<I 6 CDB84:G, 6 CB8F9>4RF. !4=8<F9 69DBSFABEFP FB7B, KFB B8<A E?GK4=AB 6O5D4AAO= 8?S >BAFDB?S A4EBE A9 CB8F9>49F? 
6. (2 54??4) %D46A<FP 6EIB:9EFP E9@SA ?R5OI FD9I 6<8B6 B8AB?9FA<I J69FB6 ;4 CBE?98A<9 3 7B84. %BEF46<FP 8<47D4@@G CB A4=89AAO@ 84AAO@. %89?4FP 6O6B8O. 
7. (2 54??4) &69FB6B8G CD98?B:<?< G>D4E<FP >?G@5G J69F4@<, <ECB?P;GS 3 6<84. %>B?P>B D4;?<KAOI 64D<4AFB6 9EFP G J69FB6B84, 9E?< 9EFP 6O5BD <; 5 6<8B6 D4;AB= D4EE48O? 
8. (2 54??4) %>B?P><@< ECBEB54@< @B:AB CBE48<FP 4 >GEF4DA<>4 6 B8<A DS8?  

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 54??4) 'FB5O CBEFGC<FP 6 <AEF<FGF A4 EC9J<4?PABEFP « 4EF9D E48B6B-C4D>B6B7B < ?4A8L4HFAB7B EFDB<F9?PEF64», 45<FGD<9AF 8B?:9A A45D4FP A4 ��Э A9 @9A99 70 54??B6 CB >4:8B@G <; FDёI CD98@9FB6— @4F9@4F<>4, DGEE><= S;O> < <ABEFD4AAO= S;O>. 'FB5O CBEFGC<FP A4 EC9J<4?PABEFP «�B@@9DJ<S», AG:AB A45D4FP A9 @9A99 70 54??B6 CB >4:8B@G <; FDёI CD98@9FB6 — @4F9@4F<>4, DGEE><= S;O> < B5M9EF6B;A4A<9. �9DBSFABEFP FB7B, KFB 45<FGD<9AF �. CB?GK<F A9 @9A99 70 54??B6 CB @4F9@4F<>9, D46A4 0,6, CB DGEE>B@G S;O>G — 0,8, CB <ABEFD4AAB@G S;O>G — 0,7 < CB B5M9EF6B;A4A<R — 0,5. !4=8<F9 69DBSFABEFP FB7B, KFB �. E@B:9F CBEFGC<FP IBFS 5O A4 B8AG <; 86GI GCB@SAGFOI EC9J<4?PABEF9=. 
 

ЭF4?BAO BF69FB6: 
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�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 0,997 - 10 24 0,408 
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3.12 'D46A9A<я < A9D469AEF64 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 2, #$5 3, #$5 14. #$G 1, #$G 5, #$G 6, #$G 7, #$G 8, #$G 11, #$G 18, #$G 19. "� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
 

Т9BD9F<G9E><9 6BCDBEO: 
1. 'FB A4;O649FES GD46A9A<9@? 
2. 'FB ;A4K<F D9L<FP GD46A9A<9? 
3. 'FB F4>B9 >BD9AP GD46A9A<S? 
4. 'FB A4;O649FES A9D469AEF6B@? 
5. 'FB ;A4K<F D9L<FP A9D469AEF6B? 
6. � K9@ ;4>?RK49FES «@9FB8 <AF9D64?B6»? 
7. 'FB A4;O649FES D9L9A<9 E<EF9@O GD46A9A<=? 
8. 'FB ;A4K<F D9L<FP E<EF9@G GD46A9A<=? 
9. #D< D9L9A<< >4><I GD46A9A<= < A9D469AEF6, E?98G9F B5D4F<FP 6A<@4A<9 A4 B5?4EFP 8BCGEF<@OI ;A4K9A<=? 
10. #9D9K<E?<F9 ECBEB5O D9L9A<S GD46A9A<=. 
11. #9D9K<E?<F9 ECBEB5O D9L9A<S E<EF9@ GD46A9A<=. 

 

КBAFDB?PA4я D45BF4 № 12 

�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 

CD98?B:9AAOI: 
1. (1 54??) �4>B9 <; K<E9? S6?S9FES >BDA9@ GD46A9A<S log2(I+1) = 

1 �) –1; �) 2; �) 1; �) 0. 
2. (1 54??) �4><9 <; GD46A9A<= <@9RF 5B?99 B8AB7B >BDAS? �) I2-6I+5=0; �) 3I+2=9; �) (I-4)(I+3)(I-8)=0; �) 2I-7=0. 

3. (1 54??) "CD989?<F9 6<8 GD46A9A<S  �) ?<A9=AB9;  �) >648D4FAB9; �) <DD4J<BA4?PAB9; �) D4J<BA4?PAB9. 
4. (1 54??) "CD989?<F9 A4<@9APL99 J9?B9 D9L9A<9 A9D469AEF64 5I+2<1? �) -3; �) 0; �) 3; �) -4. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) !4=8<F9 >BD9AP GD46A9A<S │I-3│=2 6. (2 54??4) $9L<F9 E<EF9@G GD46A9A<= . 
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7. (2 54??4) $9L<F9 A9D469AEF6B  8. (2 54??4) $9L<F9 GD46A9A<9 (2х 2 3)√3х2 2 5х 2 2=0 
 

 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 9. (3 54??4) $9L<F9 GD46A9A<9 . '>4:<F9 >BDA< QFB7B GD46A9A<S, CD<A48?9:4M<9 BFD9;>G  

 

ЭF4?BAO BF69FB6: 
�B@9D 
;484A<
я 

1 2 3 4 5 6 7 8 9 

�F69F � �, � � � 1; 5 (10; 2)  -1; 

6  
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3.13  4F9@4F<K9E><= CD4>F<>G@ (CD<@9D 8?я 'Г% 23.00.00) 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 2, #$5 3, #$5 14. #$G 1, #$G 5, #$G 6, #$G 7, #$G 8, #$G 11, #$G 18, #$G 19. "� 1, "� 2, "� 3, "� 4, "� 5, "� 6. #�& 

 

Т9BD9F<G9E><9 6BCDBEO: 
1. 'FB A4;O649FES @4FD<J9=? 

2. 'FB A4;O649FES BCD989?<F9?9@ 6FBDB7B, FD9FP97B CBDS8>B6? 

3. 'FB CD98EF46?S9F EB5B= K<E?B i? 
4. �4>B9 K<E?B A4;O64RF >B@C?9>EAO@? 
5. �4> A4=F< @B8G?P >B@C?9>EAB7B K<E?4? 
6. �4> A4=F< 4D7G@9AF >B@C?9>EAB7B K<E?4? 
7. �4><9  EGM9EF6GRF HBD@O >B@C?9>EAOI K<E9??  
8. #B >4><@ CD46<?4@ BEGM9EF6?SRFES 89=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 FD<7BAB@9FD<K9E>B= HBD@9: CDB<;6989A<9, 6B;6989A<9 6 EF9C9AP, 89?9A<9? 
9. #B >4><@ CD46<?4@ BEGM9EF6?SRFES 89=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 CB>4;4F9?PAB= HBD@9: CDB<;6989A<9, 6B;6989A<9 6 EF9C9AP, 89?9A<9? 
10. 'FB A4;O649FES 7D4HB@? 

11. �4FP BCD989?9A<9 7D4H4. 
12. �4><9 89F4?< CD< <;B5D4:9A<< 7D4H4 A9 64:AO? 
13. 'FB A4;O649FES @4DLDGFB@, J9CPR, J<>?B@? 
14. 'FB A4;O649FES n-H4>FBD<4?B@? 
15. �4><9 EB5OF<S A4;O64RFES A9EB6@9EFAO@<, CDBF<6BCB?B:AO@<, A9;46<E<@O@<, ;46<E<@O@<? 
16. 'FB A4;O649FES GE?B6AB= 69DBSFABEFPR? 
17. %HBD@G?<DG=F9 F9BD9@O E?B:9A<S < G@AB:9A<S 69DBSFABEF9=. 
18. �4>4S 69?<K<A4 A4;O649FES E?GK4=AB=? 
19. �4>4S E?GK4=A4S 69?<K<A4 A4;O649FES 8<E>D9FAB=? 
20. "C<L<F9 EI9@G �9DAG??<. �4><9 Q?9@9AF4DAO9 EB5OF<S CB6FBDSRFES 6 QF<I BCOF4I? 
21. �4C<L<F9 HBD@G?G �9DAG??<. 
22. 'FB A4;O649FES ;4>BAB@ D4ECD989?9A<S E?GK4=AB= 69?<K<AO? 
23. �4>B= ;4>BA D4ECD989?9A<S A4;O649FES 5<AB@<4?PAO@? 

 

КBAFDB?PA4я D45BF4 № 13 

�5я;4F9?PA4я G4EFP 

1. �OK<E?<F9 BCD989?<F9?P 
031

320

524




  < 97B @<ABD 31M . 

<?< 
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2. !4=8<F9 D9L9A<9 E<EF9@O ?<A9=AOI GD46A9A<= 
þ
ý
ü




1242

,105

21

21

xx

xx
. 

<?< 
3. !4 >BBD8<A4FAB= C?BE>BEF< 84A FD9G7B?PA<> 69DL<AO, >BFBDB7B D4ECB?B:9AO 6 
FBK>4 � (0; 0), � (5; 3) < % (4; 4). !4=F< C?BM48P 84AAB7B FD9G7B?PA<>4. 

 

4. "CD989?<F9 K<E?B D959D, <AJ<89AFAOI 69DL<A9 3x :  

 
5. #DB<;6B8<FES <ECOF4A<9 89F4?< A4 A489:ABEFP. �9DBSFABEFP BF>4;4 89F4?< ;4 
6D9@S <ECOF4A<S D46A4 0,3. %BEF46<FP 5<AB@<4?PAO= ;4>BA D4ECD989?9A<S E?GK4=AB= 
69?<K<AO X 3  K<E?B BF>4;46L<I 89F4?9= <; FD9I, CB869D7AG6L<IES <ECOF4A<R. 
!4=F< K<E?B6O9 I4D4>F9D<EF<>< QFB= 69?<K<AO: , , . 

<?< 
 

�@9RFES 20 E69FBHBDB6 A4 E>?489, 5 <; >BFBDOI K9FOD9I;A4KAO9. !4G84KG 59DGF 3 
E69FBHBD4. %BEF46<FP ;4>BA D4ECD989?9A<S E?GK4=AB= 69?<K<AO ) - K<E?4 
K9FODёI;A4KAOI E69FBHBDB6, B>4;46L<IES 6 6O5BD>9. !4=F< K<E?B6O9 
I4D4>F9D<EF<>< QFB= 69?<K<AO: , , . 

 

 

 !4=8<F9 >B@C?9>EAB9 < CB?AB9 EBCDBF<6?9A<9 J9C<, 9E?< 84AO >B@C?9>E A4CDS:9A<S 
jU 405,16   < FB>4 jI 350  . �4C<L<F9 GD46A9A<9 FB>4. 

 

<?< 

�4AO >B@C?9>E A4CDS:9A<S j
eU 



30  < >B@C?9>E FB>4 215


j

eI 


. !4=8<F9 >B@C?9>E 
EBCDBF<6?9A<S. 
 

 

 

 
  

)(XM )(XD )(X

)(XM )(XD )(X
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4. ФBA8 BF9ABGAOE ED98EF6 8?я DG59:AB7B >BAFDB?я (CB <FB74@ 3.1 – 3.4) 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 3, #$5 4, #$5 5, #$5 6, #$5 9, #$5 11, #$5 12, #$5 14. #$G 1, #$G 6, #$G 7, #$G 8, #$G 9, #$G 10, #$G 11, #$G 14,  #$G 15, #$G 16, #$G 

17,  #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06, "� 07. #�&.. 
�5я;4F9?PA4я G4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 54??) �4AO FBK>< �(2,0,5), �(-2,6,3). �4><9 >BBD8<A4FO <@99F E9D98<A4 BFD9;>4 �� – FBK>4  ? �)  (0, 3, 4); �)  (2, 3, 4); �)  (0,- 3, 4); �)  (0, 3,- 4).  

2. (1 54??) #DS@O9 �� < %� C4D4??9?PAO9. �4>B9 D4ECB?B:9A<9 <@9RF CDS@O9 �% < ��? �) C4D4??9?PAO9; �) C9DC9A8<>G?SDAO9; �) E>D9M<64RFES; �) C9D9E9>4RFES. 
3. (1 54??) !4=8<F9 >BD9AP GD46A9A<S:  � BF69F9 ;4C<L<F9 A4<5B?PL<= BFD<J4F9?PAO= >BD9AP. �) -3; �) 0; �) -2; �) -1. 

4. (1 54??) !4 D<EGA>9 <;B5D4:9A 7D4H<> CDB<;6B8AB= HGA>J<< y=f(x). #D< >4>B@ ;A4K9A<< x HGA>J<S CD<A<@49F E6B9 A4<5B?PL99 ;A4K9A<9 A4 BFD9;>9 [-

4; -2] ? 

 �) 0,5; �) -4; �) -5; �) 1. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 5. (2 54??4) �9DIA<9 >BAJO 86GI 69DF<>4?PAB EFBSM<I EFB?5B6, G84?ёAAOI A4 D4EEFBSA<9 4 @, EB98<A9AO C9D9>?48<AB=. �OEBF4 B8AB7B EFB?54 10 @, 4 #$G7B7B 7 @. !4=8<F9 8?<AG C9D9>?48<AO. 
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6. (2 54??4) �4AO K9FOD9 FBK><: �(0,1,1), �(1,-1,3), %(3,1,0) �(3,2,2) �B>4:<F9, KFB BFD9;>< �� < %� C9DC9A8<>G?SDAO. 7. (2 54??4) �6<74SEP EB E>BDBEFPR  @/E, FD4>FBD F4M<F E4A< E E<?B= F=40 >!, A4CD46?9AAB= CB8 BEFDO@ G7?B@  > 7BD<;BAFG.  BMABEFP, D4;6<649@4S FD4>FBDB@, 6OK<E?S9FES CB HBD@G?9  !4=8<F9, CD< >4>B@ G7?9 (6 7D48GE4I) QF4 @BMABEFP 5G89F D46A4 60 >�F (>�F — QFB ). 8. (2 54??4)  4F9D<4?PA4S FBK>4 86<:9FES CDS@B?<A9=AB CB ;4>BAG x(t)=t2-

13t+23 (789 x — D4EEFBSA<9 BF FBK>< BFEK9F4 6 @9FD4I, t — 6D9@S 6 E9>GA84I, <;@9D9AAB9 E A4K4?4 86<:9A<S). � >4>B= @B@9AF 6D9@9A< (6 E9>GA84I) 99 E>BDBEFP 5O?4 D46A4 3 @/E? 

 

ДBCB?A<F9?PA4я G4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 9. (3 54??4) $4;5<FP J69FA<> CDS@BG7B?PAB= HBD@O (BFABL9A<9 EFBDBA 2:3) A4 K4EF< D4;?<KAB= C?BM48<. '>4:<F9 D4;AO@ J69FB@ C4D4??9?PAO9, C9DC9A8<>G?SDAO9, E>D9M<64RM<9ES BFD9;><. $4EEK<F4FP >B?<K9EF6B E4:9AJ96 J69FB6 8?S >4:8B7B E9>FBD4. "HBD@<FP EI9@G J69FA<>4 (@B:AB <ECB?P;B64FP >B@CPRF9D). !4CD<@9D, 

 
 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<я 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 5 - 60 8 - 
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5. ФBA8 BF9ABGAOE ED98EF6 8?я CDB@9:GFBGAB= 4FF9EF4F<< (Q>;4@9A) 

 !4 6OCB?A9A<9 C<EP@9AAB= Q>;4@9A4J<BAAB= D45BFO CB @4F9@4F<>9 849FES 3 4EFDBAB@<K9E><I K4E4 (180 @<AGF). Э>;4@9A4J<BAA4S D45BF4 EBEFB<F <I 2-I K4EF9=: B5S;4F9?PAB= < 8BCB?A<F9?PAB=. "5S;4F9?PA4S K4EFP EB89D:<F ;484A<S @<A<@4?PAB7B B5S;4F9?PAB7B GDB6AS, 8BCB?A<F9?PA4S K4EFP – 5B?99 E?B:AO9 ;484A<S. #D< 6OCB?A9A<< ;484A<= B5S;4F9?PAB= K4EF< FD95G9FES CD98EF46<FP IB8 D9L9A<S < G>4;4FP CB?GK9AAO= BF69F. �4 CD46<?PAB9 6OCB?A9A<9 ?R5B7B ;484A<S <; B5S;4F9?PAB= K4EF< B5GK4RM<=ES CB?GK49F9 B8<A 54??. #D< 6OCB?A9A<< ;484A<S <; 8BCB?A<F9?PAB= K4EF< A9B5IB8<@B CB8DB5AB BC<E4FP IB8 D9L9A<S < 84FP BF69F. #D46<?PAB9 6OCB?A9A<9 ;484A<= 8BCB?A<F9?PAB= K4EF< BJ9A<649FES 3 54??4@< <?< 1-2 54??4@< ;4 K4EF<KAB9 D9L9A<9. �4??O, CB?GK9AAO9 ;4 6E9 6OCB?A9AAO9 ;484A<S, EG@@<DGRFES. 
 

(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (G8B6.) 6-9 

«4» (хBDBHB) 
10-14 

(A9 @9A99 B8AB7B 7484A8я  
87 8BCB?A8F9?ьAB9 G4EF8) 

«5» (BF?8GAB) 
5B?99 14 

(A9 @9A99 86Gх 7484A89  
87 8BCB?A8F9?ьAB9 G4EF8) 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): #$5 1, #$5 2, #$5 3, #$5 4, #$5 5, #$5 6, #$5 7, #$5 8, #$5 9, #$5 10, #$5 11, #$5 12, #$5 13, #$5 14. #$G 1, #$G 2, #$G 3, #$G 4, #$G 5, #$G 6, #$G 7, #$G 8, #$G 9, #$G 10, #$G 11, #$G 12, #$G 13, #$G 14,  #$G 15, #$G 16, #$G 17, #$G 18, #$G 19. "� 01, "� 02, "� 03, "� 04, "� 05, "� 06, "� 07. #�& 
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�D<@9DO Q>;4@9A4J<BAAOI ;484A<= 6 5<?9F9 CB @4F9@4F<>9 
 

�А��А��� - H<?<4? �D<6�#�! 

 

 

$4EE@BFD9AB CD98@9FAB= 
(J<>?B6B=) >B@<EE<9=  
#DBFB>B? № _____ 
<____= _____________20___  7.  
 

#D98E984F9?P #*� ___________ 
(�" 

 

 

 
 

Э>;4@9A4F<BAAO= 5<?9F № _ 

�<EF<C?<A4: �4F9@4F<>4 

�DGCC4: _____ 

!9@9EFD - 2 

 

'&��$���.: 
�4@. 8<D9>FBD4 CB '$ 

 

_____________ (�" 

<____=__________20___   7. 

 

1. �4AO FBK>< �(3,1,6), �(-1,5,2). !4=8<F9 >BBD8<A4FO  E9D98<AO BFD9;>4 �� 3 FBK><  ? (1 54??) 

2. �4AO FBK>< �(3,1,6), �(-1,5,2). !4=8<F9 >BBD8<A4FO < 8?<AG 69>FBD4 ��. (1 54??) 

3. !4=8<F9 >BD9AP GD46A9A<S: sin 2� =  √22 . (1 54??) 
4. !4=F< 10cos 2α, 9E?< Eos α= - 0,2. (1 54??) 

5. %D98ASS ?<A<S FD4C9J<< D46A4 21, 4 @9APL99 BEAB64A<9 D46AB 8. !4=8<F9 5B?PL99 BEAB64A<9 

FD4C9J<<. (2 54??4) 

6. !4=8<F9 69>FBD E=3a +2b-d, 9E?< a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 54??4) 

7. 'CDBEF<FP 6OD4:9A<9: sin � cos � ý�Ā � 2 1. (2 54??4) 
8. �OK<E?<FP EG@@G < D4;ABEFP ;484AAOI >B@C?9>EAOI K<E9?: z1=-4+i,  z2= 1-3i. (2 54??4) 

9. $9L<FP %��' @9FB8B@ �D4@9D4:  

 

(3 54??4) 

10.(1 54??) !4 F4D9?>9 16 C<DB:>B6: 7 E DO5B=, 5 E 64D9AP9@ < 4 E 6<LA9=. .?S A4G748 6O5<D49F 
B8<A C<DB:B>. !4=8<F9 69DBSFABEFP FB7B, KFB BA B>4:9FES E 6<LA9=.  
11. (1 54??) !4=8<F9 ;A4K9A<9 6OD4:9A<S log22 + log2 32 

12.(1 54??) !4=8<F9 >BD9AP GD46A9A<S    

13. (1 54??) $9L<F9 A9D469AEF6B 2I+5 > 64. � BF69F ;4C<L<F9 A4<@9APL99 CB?B:<F9?PAB9 J9?B9 
K<E?B. 

14. (2 54??) !4=8<F9 >BD9AP GD46A9A<S  

15. (2 54??) !4=8<F9 CDB<;6B8AGR HGA>J<< 6 FBK>9 I=0:  

16. (2 54??) *69FA<>, BHBD@?9AAO= CB <A8<6<8G4?PAB@G ;4>4;G, <@99F HBD@G J<?<A8D4. �OEBF4 
J69FA<>4 35 E@, 8<4@9FD BEAB64A<S 20 E@. %>B?P>B ;9@?< A9B5IB8<@B CD<69EF<, KFB5O J69FA<> 5O? 
;4CB?A9A CB?ABEFPR. � BF69F ;4C<L<F9 K<E?B, 89?9AAB9 A4    

þ
ý
ü




72

22

yx

yx

176
4

5 24  xxxy
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17.(2 54??4) �OK<E?<F9 C?BM48P ;9@?<, BF6989AAB7B CB8 >?G@5G, C9D<@9FD >BFBDB7B B7D4A<K<64RF 
?<A<< G=x2-2x-2 < G=-x2+2. �OCB?A<F9 K9DF9:. "F69F 84=F9 6 >648D4FAOI @9FD4I. 
19. (3 54??4)$9L<F9 GD46A9A<9 : log 2 2  x-4log2 x+3=0 

 

 

#D9CB8464F9?P                                /_____________________/



 

 

 


