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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. 

 

� D9;G?PF4F9 <;GK9A<S GK95AB7B CD98@9F4 «�4F9@4F<>4» A4 GDB6A9 ED98A97B 
B5M97B B5D4;B64A<S B5GK4RM<=ES A4 54;B6B@ GDB6A9 A4GK<FES: 

Ч<E?4 < 6OK<E?9A<O:  
BC9D<DB64FP CBASF<S@<: D4J<BA4?PAB9 < 89=EF6<F9?PAB9 K<E?B, B5O>AB69AA4S < 

89ESF<KA4S 8DB5P, CDBJ9AFO;  
6OCB?ASFP 4D<H@9F<K9E><9 BC9D4J<< E D4J<BA4?PAO@< < 89=EF6<F9?PAO@< K<E?4@<;  
6OCB?ASFP CD<5?<:ёAAO9 6OK<E?9A<S, <ECB?P;GS CD46<?4 B>DG7?9A<S, 89?4FP 

CD<><8>G < BJ9A>G D9;G?PF4F4 6OK<E?9A<=;  
BC9D<DB64FP CBASF<S@<: EF9C9AP E J9?O@ CB>4;4F9?9@, EF4A84DFA4S HBD@4 ;4C<E< 

89=EF6<F9?PAB7B K<E?4, >BD9AP A4FGD4?PAB= EF9C9A<, <ECB?P;B64FP CB8IB8SMGR HBD@G 
;4C<E< 89=EF6<F9?PAOI K<E9? 8?S D9L9A<S CD4>F<K9E><I ;484K < CD98EF46?9A<S 84AAOI;  
BC9D<DB64FP CBASF<S@<: E<AGE, >BE<AGE < F4A79AE CDB<;6B?PAB7B G7?4, <ECB?P;B64FP 

;4C<EP CDB<;6B?PAB7B G7?4 K9D9; B5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<<; 
BC9D<DB64FP CBASF<S@<: A4FGD4?PAB9, J9?B9 K<E?B, <ECB?P;B64FP CD<;A4>< 89?<@BEF< 

J9?OI K<E9?, D4;?B:9A<9 K<E?4 A4 CDBEFO9 @AB:<F9?< 8?S D9L9A<S ;484K;  
BC9D<DB64FP CBASF<9@: EF9C9AP E D4J<BA4?PAO@ CB>4;4F9?9@;  
BC9D<DB64FP CBASF<S@<: ?B74D<H@ K<E?4, 89ESF<KAO9 < A4FGD4?PAO9 ?B74D<H@O. 
'D46A9A<O < A9D469AEF64:  
BC9D<DB64FP CBASF<S@<: FB:89EF6B, GD46A9A<9, A9D469AEF6B, J9?B9, D4J<BA4?PAB9, 

<DD4J<BA4?PAB9 GD46A9A<9, A9D469AEF6B, FD<7BAB@9FD<K9E>B9 GD46A9A<9;  
6OCB?ASFP CD9B5D4;B64A<S FD<7BAB@9FD<K9E><I 6OD4:9A<= < D9L4FP 

FD<7BAB@9FD<K9E><9 GD46A9A<S;  
6OCB?ASFP CD9B5D4;B64A<S J9?OI, D4J<BA4?PAOI < <DD4J<BA4?PAOI 6OD4:9A<= < 

D9L4FP BEAB6AO9 F<CO J9?OI, D4J<BA4?PAOI < <DD4J<BA4?PAOI GD46A9A<= < A9D469AEF6;  
CD<@9ASFP GD46A9A<S < A9D469AEF64 8?S D9L9A<S @4F9@4F<K9E><I ;484K < ;484K <; 

D4;?<KAOI B5?4EF9= A4G>< < D94?PAB= :<;A<;  
@B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 4?795DO, EBEF46?SFP 6OD4:9A<S, 

GD46A9A<S, A9D469AEF64 CB GE?B6<R ;484K<, <EE?98B64FP CBEFDB9AAO9 @B89?< E 
<ECB?P;B64A<9@ 4CC4D4F4 4?795DO; 
CD<@9ASFP E6B=EF64 EF9C9A< 8?S CD9B5D4;B64A<S 6OD4:9A<=, BC9D<DB64FP CBASF<S@<: 

CB>4;4F9?PAB9 GD46A9A<9 < A9D469AEF6B, D9L4FP BEAB6AO9 F<CO CB>4;4F9?PAOI GD46A9A<= 
< A9D469AEF6;  
6OCB?ASFP CD9B5D4;B64A<S 6OD4:9A<=, EB89D:4M<I ?B74D<H@O, BC9D<DB64FP 

CBASF<S@<: ?B74D<H@<K9E>B9 GD46A9A<9 < A9D469AEF6B, D9L4FP BEAB6AO9 F<CO 
?B74D<H@<K9E><I GD46A9A<= < A9D469AEF6;  
A4IB8<FP D9L9A<S CDBEF9=L<I FD<7BAB@9FD<K9E><I A9D469AEF6;  
BC9D<DB64FP CBASF<S@<: E<EF9@4 ?<A9=AOI GD46A9A<= < 9ё D9L9A<9, <ECB?P;B64FP 

E<EF9@G ?<A9=AOI GD46A9A<= 8?S D9L9A<S CD4>F<K9E><I ;484K;  
A4IB8<FP D9L9A<S CDBEF9=L<I E<EF9@ < EB6B>GCABEF9= D4J<BA4?PAOI GD46A9A<= < 

A9D469AEF6;  
@B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 4?795DO, EBEF46?SFP 6OD4:9A<S, 
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GD46A9A<S, A9D469AEF64 < E<EF9@O CB GE?B6<R ;484K<, <EE?98B64FP CBEFDB9AAO9 @B89?< E 
<ECB?P;B64A<9@ 4CC4D4F4 4?795DO.  

(GA>J<< < 7D4H<><:  
BC9D<DB64FP CBASF<S@<: HGA>J<S, ECBEB5O ;484A<S HGA>J<<, B5?4EFP BCD989?9A<S < 

@AB:9EF6B ;A4K9A<= HGA>J<<, 7D4H<> HGA>J<<, 6;4<@AB B5D4FAO9 HGA>J<<;  
BC9D<DB64FP CBASF<S@<: KёFABEFP < A9KёFABEFP HGA>J<<, AG?< HGA>J<<, CDB@9:GF>< 

;A4>BCBEFBSAEF64;  
<ECB?P;B64FP 7D4H<>< HGA>J<= 8?S D9L9A<S GD46A9A<=; 
EFDB<FP < K<F4FP 7D4H<>< ?<A9=AB= HGA>J<<, >648D4F<KAB= HGA>J<<, EF9C9AAB= 

HGA>J<< E J9?O@ CB>4;4F9?9@;  
<ECB?P;B64FP 7D4H<>< HGA>J<= 8?S <EE?98B64A<S CDBJ9EEB6 < ;46<E<@BEF9= CD< 

D9L9A<< ;484K <; 8DG7<I GK95AOI CD98@9FB6 < D94?PAB= :<;A<, 6OD4:4FP HBD@G?4@< 
;46<E<@BEF< @9:8G 69?<K<A4@<; 
BC9D<DB64FP CBASF<S@<: C9D<B8<K9E>4S HGA>J<S, CDB@9:GF>< @BABFBAABEF< 

HGA>J<<, FBK>< Q>EFD9@G@4 HGA>J<<, A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 
CDB@9:GF>9, <ECB?P;B64FP <I 8?S <EE?98B64A<S HGA>J<<, ;484AAB= 7D4H<>B@;  
BC9D<DB64FP CBASF<S@<: 7D4H<>< CB>4;4F9?PAB=, ?B74D<H@<K9E>B= < 

FD<7BAB@9FD<K9E><I HGA>J<=, <;B5D4:4FP <I A4 >BBD8<A4FAB= C?BE>BEF< < <ECB?P;B64FP 
8?S D9L9A<S GD46A9A<= < A9D469AEF6;  
<;B5D4:4FP A4 >BBD8<A4FAB= C?BE>BEF< 7D4H<>< ?<A9=AOI GD46A9A<= < <ECB?P;B64FP 

<I 8?S D9L9A<S E<EF9@O ?<A9=AOI GD46A9A<=;  
<ECB?P;B64FP 7D4H<>< HGA>J<= 8?S <EE?98B64A<S CDBJ9EEB6 < ;46<E<@BEF9= <; 8DG7<I 

GK95AOI 8<EJ<C?<A.  
�4K4?4 @4F9@4F<K9E>B7B 4A4?<;4:  
BC9D<DB64FP CBASF<S@<: CBE?98B64F9?PABEFP, 4D<H@9F<K9E>4S < 79B@9FD<K9E>4S 

CDB7D9EE<<;  
BC9D<DB64FP CBASF<S@<: 59E>BA9KAB G5O64RM4S 79B@9FD<K9E>4S CDB7D9EE<S, EG@@4 

59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= CDB7D9EE<<;  
;48464FP CBE?98B64F9?PABEF< D4;?<KAO@< ECBEB54@<;  
<ECB?P;B64FP E6B=EF64 CBE?98B64F9?PABEF9= < CDB7D9EE<= 8?S D9L9A<S D94?PAOI 

;484K CD<>?48AB7B I4D4>F9D4; 
BC9D<DB64FP CBASF<S@<: A9CD9DO6A4S HGA>J<S, CDB<;6B8A4S HGA>J<<, <ECB?P;B64FP 

79B@9FD<K9E><= < H<;<K9E><= E@OE? CDB<;6B8AB= 8?S D9L9A<S ;484K; 
A4IB8<FP CDB<;6B8AO9 Q?9@9AF4DAOI HGA>J<=, 6OK<E?SFP CDB<;6B8AO9 EG@@O, 

CDB<;6989A<S, K4EFAB7B HGA>J<=;  
<ECB?P;B64FP CDB<;6B8AGR 8?S <EE?98B64A<S HGA>J<< A4 @BABFBAABEFP < 

Q>EFD9@G@O, CD<@9ASFP D9;G?PF4FO <EE?98B64A<S > CBEFDB9A<R 7D4H<>B6;  
<ECB?P;B64FP CDB<;6B8AGR 8?S A4IB:89A<S A4<?GKL97B D9L9A<S 6 CD<>?48AOI, 6 FB@ 

K<E?9 EBJ<4?PAB-Q>BAB@<K9E><I, ;484K4I;  
BC9D<DB64FP CBASF<S@<: C9D6BB5D4;A4S < <AF97D4?, CBA<@4FP 79B@9FD<K9E><= < 

H<;<K9E><= E@OE? <AF97D4?4;  
A4IB8<FP C9D6BB5D4;AO9 Q?9@9AF4DAOI HGA>J<=, 6OK<E?SFP <AF97D4? CB HBD@G?9 

!PRFBA43�9=5A<J4;  
D9L4FP CD<>?48AO9 ;484K<, 6 FB@ K<E?9 EBJ<4?PAB-Q>BAB@<K9E>B7B < H<;<K9E>B7B 

I4D4>F9D4, ED98EF64@< @4F9@4F<K9E>B7B 4A4?<;4. 
�AB:9EF64 < ?B7<>4:  
BC9D<DB64FP CBASF<S@<: @AB:9EF6B, BC9D4J<< A48 @AB:9EF64@<;  
<ECB?P;B64FP F9BD9F<>B-@AB:9EF69AAO= 4CC4D4F 8?S BC<E4A<S D94?PAOI CDBJ9EEB6 < 

S6?9A<=, CD< D9L9A<< ;484K <; 8DG7<I GK95AOI CD98@9FB6;  
BC9D<DB64FP CBASF<S@<: BCD989?9A<9, F9BD9@4, E?98EF6<9, 8B>4;4F9?PEF6B.  
�9B@9FD<O 

BC9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP;  
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CD<@9ASFP 4>E<B@O EF9D9B@9FD<< < E?98EF6<S <; A<I CD< D9L9A<< 79B@9FD<K9E><I 
;484K;  
BC9D<DB64FP CBASF<S@<: C4D4??9?PABEFP < C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=;  
>?4EE<H<J<DB64FP 6;4<@AB9 D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 CDBEFD4AEF69;  
BC9D<DB64FP CBASF<S@<: 86G7D4AAO= G7B?, 7D4A< 86G7D4AAB7B G7?4, D95DB 86G7D4AAB7B 

G7?4, ?<A9=AO= G7B? 86G7D4AAB7B G7?4, 7D48GEA4S @9D4 86G7D4AAB7B G7?4;  
BC9D<DB64FP CBASF<S@<: @AB7B7D4AA<>, 6OCG>?O= < A96OCG>?O= @AB7B7D4AA<>, 

Q?9@9AFO @AB7B7D4AA<>4, CD46<?PAO= @AB7B7D4AA<>;  
D4ECB;A464FP BEAB6AO9 6<8O @AB7B7D4AA<>B6 (C<D4@<84, CD<;@4, CDS@BG7B?PAO= 

C4D4??9?9C<C98, >G5);  
>?4EE<H<J<DB64FP @AB7B7D4AA<><, 6O5<D4S BEAB64A<S 8?S >?4EE<H<>4J<< (6OCG>?O9 

< A96OCG>?O9 @AB7B7D4AA<><, CD46<?PAO9 @AB7B7D4AA<><, CDS@O9 < A4>?BAAO9 CD<;@O, 
C4D4??9?9C<C98O);  
BC9D<DB64FP CBASF<S@<: E9>GM4S C?BE>BEFP, E9K9A<9 @AB7B7D4AA<>B6;  
B5NSEASFP CD<AJ<CO CBEFDB9A<S E9K9A<=, <ECB?P;GS @9FB8 E?98B6;  
EFDB<FP E9K9A<S @AB7B7D4AA<>B6 @9FB8B@ E?98B6, 6OCB?ASFP (6OABEAO9) C?BE><9 

K9DF9:< <; D<EGA>B6 CDBEFOI B5Nё@AOI H<7GD: 6<8 E69DIG, E5B>G, EA<;G;  
D9L4FP ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@, 

CD<@9ASS <;69EFAO9 4A4?<F<K9E><9 @9FB8O CD< D9L9A<< EF4A84DFAOI @4F9@4F<K9E><I 
;484K A4 6OK<E?9A<9 D4EEFBSA<= @9:8G 86G@S FBK>4@<, BF FBK>< 8B CDS@B=, BF FBK>< 8B 
C?BE>BEF<, @9:8G E>D9M<64RM<@<ES CDS@O@<;  
D9L4FP ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@, 

CD<@9ASS <;69EFAO9 4A4?<F<K9E><9 @9FB8O CD< D9L9A<< EF4A84DFAOI @4F9@4F<K9E><I 
;484K A4 6OK<E?9A<9 G7?B6 @9:8G E>D9M<64RM<@<ES CDS@O@<, @9:8G CDS@B= < 
C?BE>BEFPR, @9:8G C?BE>BEFS@<, 86G7D4AAOI G7?B6;  
6OK<E?SFP B5Nё@O < C?BM48< CB69DIABEF9= @AB7B7D4AA<>B6 (CD<;@4, C<D4@<84) E 

CD<@9A9A<9@ HBD@G?, 6OK<E?SFP EBBFABL9A<S @9:8G C?BM48S@< CB69DIABEF9=, 
B5Nё@4@< CB8B5AOI @AB7B7D4AA<>B6;  
BC9D<DB64FP CBASF<S@<: E<@@9FD<S 6 CDBEFD4AEF69, J9AFD, BEP < C?BE>BEFP 

E<@@9FD<<, J9AFD, BEP < C?BE>BEFP E<@@9FD<< H<7GDO;  
<;6?9>4FP, CD9B5D4;B6O64FP < <AF9DCD9F<DB64FP <AHBD@4J<R B CDBEFD4AEF69AAOI 

79B@9FD<K9E><I H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I < D<EGA>4I;  
CD<@9ASFP 79B@9FD<K9E><9 H4>FO 8?S D9L9A<S EF9D9B@9FD<K9E><I ;484K, 

CD98CB?474RM<I A9E>B?P>B L47B6 D9L9A<S, 9E?< GE?B6<S CD<@9A9A<S ;484AO 6 S6AB= 
HBD@9;  
CD<@9ASFP CDBEF9=L<9 CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB->B@@GA<>4J<BAAO9 

E<EF9@O CD< D9L9A<< EF9D9B@9FD<K9E><I ;484K;  
CD<6B8<FP CD<@9DO @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89 < :<;A<, 

D4ECB;A464FP CDBS6?9A<9 ;4>BAB6 79B@9FD<< 6 <E>GEEF69;  
CD<@9ASFP CB?GK9AAO9 ;A4A<S A4 CD4>F<>9: 4A4?<;<DB64FP D94?PAO9 E<FG4J<< < 

CD<@9ASFP <;GK9AAO9 CBASF<S 6 CDBJ9EE9 CB<E>4 D9L9A<S @4F9@4F<K9E>< 
EHBD@G?<DB64AAB= CDB5?9@O, @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 79B@9FD<<, 
<EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 79B@9FD<K9E><I CBASF<= < F9BD9@, 
4CC4D4F4 4?795DO, D9L4FP CD4>F<K9E><9 ;484K<, E6S;4AAO9 E A4IB:89A<9@ 79B@9FD<K9E><I 
69?<K<A; 
BC9D<DB64FP CBASF<S@<: J<?<A8D<K9E>4S CB69DIABEFP, B5D4;GRM<9 J<?<A8D<K9E>B= 

CB69DIABEF<, J<?<A8D, >BA<K9E>4S CB69DIABEFP, B5D4;GRM<9 >BA<K9E>B= CB69DIABEF<, 
>BAGE, EH9D<K9E>4S CB69DIABEFP;  
D4ECB;A464FP F9?4 6D4M9A<S (J<?<A8D, >BAGE, EH9D4 < L4D);  
B5NSEASFP ECBEB5O CB?GK9A<S F9? 6D4M9A<S;  
>?4EE<H<J<DB64FP 6;4<@AB9 D4ECB?B:9A<9 EH9DO < C?BE>BEF<;  
BC9D<DB64FP CBASF<S@<: L4DB6B= E97@9AF, BEAB64A<9 E97@9AF4, 6OEBF4 E97@9AF4, 
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L4DB6B= E?B=, BEAB64A<9 L4DB6B7B E?BS, 6OEBF4 L4DB6B7B E?BS, L4DB6B= E9>FBD;  
6OK<E?SFP B5Nё@O < C?BM48< CB69DIABEF9= F9? 6D4M9A<S, 79B@9FD<K9E><I F9? E 

CD<@9A9A<9@ HBD@G?;  
BC9D<DB64FP CBASF<S@<: @AB7B7D4AA<>, 6C<E4AAO= 6 EH9DG < BC<E4AAO= B>B?B EH9DO, 

EH9D4, 6C<E4AA4S 6 @AB7B7D4AA<> <?< F9?B 6D4M9A<S;  
6OK<E?SFP EBBFABL9A<S @9:8G C?BM48S@< CB69DIABEF9= < B5Nё@4@< CB8B5AOI F9?; 
<;B5D4:4FP <;GK49@O9 H<7GDO BF DG>< < E CD<@9A9A<9@ CDBEFOI K9DFё:AOI 

<AEFDG@9AFB6;  
6OCB?ASFP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 CDBEFOI B5Nё@AOI H<7GD: 6<8 

E69DIG, E5B>G, EA<;G, EFDB<FP E9K9A<S F9? 6D4M9A<S;  
<;6?9>4FP, <AF9DCD9F<DB64FP < CD9B5D4;B6O64FP <AHBD@4J<R B CDBEFD4AEF69AAOI 

79B@9FD<K9E><I H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I < D<EGA>4I;  
BC9D<DB64FP CBASF<9@ 69>FBD 6 CDBEFD4AEF69;  
6OCB?ASFP 89=EF6<S E?B:9A<S 69>FBDB6, 6OK<F4A<S 69>FBDB6 < G@AB:9A<S 69>FBD4 A4 

K<E?B, B5NSEASFP, >4><@< E6B=EF64@< BA< B5?484RF;  
CD<@9ASFP CD46<?B C4D4??9?9C<C984;  
BC9D<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 < >B@C?4A4DAO9 69>FBDO;  
A4IB8<FP 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@;  
;48464FP C?BE>BEFP GD46A9A<9@ 6 89>4DFB6B= E<EF9@9 >BBD8<A4F;  
CD<@9ASFP 79B@9FD<K9E><9 H4>FO 8?S D9L9A<S EF9D9B@9FD<K9E><I ;484K, 

CD98CB?474RM<I A9E>B?P>B L47B6 D9L9A<S, 9E?< GE?B6<S CD<@9A9A<S ;484AO 6 S6AB= 
HBD@9;  
D9L4FP CDBEF9=L<9 79B@9FD<K9E><9 ;484K< A4 CD<@9A9A<9 69>FBDAB->BBD8<A4FAB7B 

@9FB84;  
D9L4FP ;484K< A4 8B>4;4F9?PEF6B @4F9@4F<K9E><I BFABL9A<= < A4IB:89A<9 

79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@, CD<@9ASS <;69EFAO9 @9FB8O CD< 
D9L9A<< EF4A84DFAOI @4F9@4F<K9E><I ;484K;  
CD<@9ASFP CDBEF9=L<9 CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB->B@@GA<>4J<BAAO9 

E<EF9@O CD< D9L9A<< EF9D9B@9FD<K9E><I ;484K;  
CD<6B8<FP CD<@9DO @4F9@4F<K9E><I ;4>BAB@9DABEF9= 6 CD<DB89 < :<;A<, 

D4ECB;A464FP CDBS6?9A<9 ;4>BAB6 79B@9FD<< 6 <E>GEEF69;  
CD<@9ASFP CB?GK9AAO9 ;A4A<S A4 CD4>F<>9: 4A4?<;<DB64FP D94?PAO9 E<FG4J<< < 

CD<@9ASFP <;GK9AAO9 CBASF<S 6 CDBJ9EE9 CB<E>4 D9L9A<S @4F9@4F<K9E>< 
EHBD@G?<DB64AAB= CDB5?9@O, @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 79B@9FD<<, 
<EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 79B@9FD<K9E><I CBASF<= < F9BD9@, 
4CC4D4F4 4?795DO, D9L4FP CD4>F<K9E><9 ;484K<, E6S;4AAO9 E A4IB:89A<9@ 79B@9FD<K9E><I 
69?<K<A. 

�9DBOFABEFP < EF4F<EF<>4 

K<F4FP < EFDB<FP F45?<JO < 8<47D4@@O;  
BC9D<DB64FP CBASF<S@<: ED98A99 4D<H@9F<K9E>B9, @98<4A4, A4<5B?PL99, A4<@9APL99 

;A4K9A<9, D4;@4I @4EE<64 K<E?B6OI 84AAOI;  
BC9D<DB64FP CBASF<S@<: E?GK4=AO= Q>EC9D<@9AF (BCOF) < E?GK4=AB9 EB5OF<9, 

Q?9@9AF4DAB9 EB5OF<9 (Q?9@9AF4DAO= <EIB8) E?GK4=AB7B BCOF4, A4IB8<FP 69DBSFABEF< 6 
BCOF4I E D46AB6B;@B:AO@< E?GK4=AO@< EB5OF<S@<,  
A4IB8<FP < ED46A<64FP 69DBSFABEF< EB5OF<= 6 <;GK9AAOI E?GK4=AOI Q>EC9D<@9AF4I; 

A4IB8<FP < HBD@G?<DB64FP EB5OF<S: C9D9E9K9A<9 < B5N98<A9A<9 84AAOI EB5OF<=, 
EB5OF<9, CDBF<6BCB?B:AB9 84AAB@G EB5OF<R, CB?P;B64FPES 8<47D4@@4@< 1=?9D4 < 
HBD@G?B= E?B:9A<S 69DBSFABEF9= CD< D9L9A<< ;484K;  
BC9D<DB64FP CBASF<S@<: GE?B6A4S 69DBSFABEFP, A9;46<E<@O9 EB5OF<S, A4IB8<FP 
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69DBSFABEF< E CB@BMPR CD46<?4 G@AB:9A<S, E CB@BMPR 89D964 E?GK4=AB7B BCOF4;  
CD<@9ASFP >B@5<A4FBDAB9 CD46<?B G@AB:9A<S CD< D9L9A<< ;484K;  
BC9D<DB64FP CBASF<S@<: <ECOF4A<9, A9;46<E<@O9 <ECOF4A<S, E9D<S <ECOF4A<=, GEC9I 

< A9G84K4, A4IB8<FP 69DBSFABEF< EB5OF<= 6 E9D<< A9;46<E<@OI <ECOF4A<= 8B C9D6B7B 
GEC9I4, A4IB8<FP 69DBSFABEF< EB5OF<= 6 E9D<< <ECOF4A<= �9DAG??<;  
BC9D<DB64FP CBASF<S@<: E?GK4=A4S 69?<K<A4, D4ECD989?9A<9 69DBSFABEF9=, 8<47D4@@4 

D4ECD989?9A<S; 
ED46A<64FP 69DBSFABEF< ;A4K9A<= E?GK4=AB= 69?<K<AO CB D4ECD989?9A<R <?< E 

CB@BMPR 8<47D4@@;  
BC9D<DB64FP CBASF<9@ @4F9@4F<K9E>B7B B:<84A<S, CD<6B8<FP CD<@9DO, >4> 

CD<@9AS9FES @4F9@4F<K9E>B9 B:<84A<9 E?GK4=AB= 69?<K<AO A4IB8<FP @4F9@4F<K9E>B9 
B:<84A<9 CB 84AAB@G D4ECD989?9A<R;  
<@9FP CD98EF46?9A<9 B ;4>BA9 5B?PL<I K<E9?;  
<@9FP CD98EF46?9A<9 B ABD@4?PAB@ D4ECD989?9A<<. 
 

�5GK4RM<=ES A4 54;B6B@ GDB6A9 CB?GK<F 6B;@B:ABEFP A4GK<FPES: 
"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<; 
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; 
CDB69DSFP CD<A48?9:ABEFP Q?9@9AF4 @AB:9EF6G; 
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<; 
CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 8?S B5BEAB64A<S <EF<AABEF< GF69D:89A<=. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
<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<=;  
CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 E<FG4J<SI CB6E98A96AB= :<;A<, CD< D9L9A<< 

;484K <; 8DG7<I CD98@9FB6 
%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; 
CD<6B8<FP CD<@9DO K<E9? E ;484AAO@< E6B=EF64@< 89?<@BEF<; 
BC9D<DB64FP CBASF<S@<: ?B74D<H@ K<E?4, FD<7BAB@9FD<K9E>4S B>DG:ABEFP, D48<4AA4S 

< 7D48GEA4S @9D4 G7?4, 69?<K<A4 G7?4, ;484AAB7B FBK>B= A4 FD<7BAB@9FD<K9E>B= 
B>DG:ABEF<, E<AGE, >BE<AGE, F4A79AE < >BF4A79AE G7?B6, <@9RM<I CDB<;6B?PAGR 
69?<K<AG, K<E?4 9 < Ã; 
6OCB?ASFP 4D<H@9F<K9E><9 89=EF6<S, EBK9F4S GEFAO9 < C<EP@9AAO9 CD<9@O, 

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

?B74D<H@4, <ECB?P;GS CD< A9B5IB8<@BEF< 6OK<E?<F9?PAO9 GEFDB=EF64;  
CB?P;B64FPES BJ9A>B= < CD<><8>B= CD< CD4>F<K9E><I D4EK9F4I; 
CDB6B8<FP CB <;69EFAO@ HBD@G?4@ < CD46<?4@ CD9B5D4;B64A<S 5G>69AAOI 

6OD4:9A<=, 6>?RK4RM<I EF9C9A<, >BDA<, ?B74D<H@O < FD<7BAB@9FD<K9E><9 HGA>J<<; 
A4IB8<FP ;A4K9A<S K<E?B6OI < 5G>69AAOI 6OD4:9A<=, BEGM9EF6?SS A9B5IB8<@O9 

CB8EF4AB6>< < CD9B5D4;B64A<S; 
<;B5D4:4FP EI9@4F<K9E>< G7B?, 69?<K<A4 >BFBDB7B 6OD4:9A4 6 7D48GE4I <?< D48<4A4I;  
<ECB?P;B64FP CD< D9L9A<< ;484K F45?<KAO9 ;A4K9A<S FD<7BAB@9FD<K9E><I HGA>J<= 

G7?B6; 
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6OCB?ASFP C9D96B8 69?<K<AO G7?4 <; D48<4AAB= @9DO 6 7D48GEAGR < B5D4FAB. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
6OCB?ASFP 89=EF6<S E K<E?B6O@< 84AAO@< CD< D9L9A<< ;484K CD4>F<K9E>B7B 

I4D4>F9D4 < ;484K <; D4;?<KAOI B5?4EF9= ;A4A<=, <ECB?P;GS CD< A9B5IB8<@BEF< 
ECD46BKAO9 @4F9D<4?O < 6OK<E?<F9?PAO9 GEFDB=EF64; 
BJ9A<64FP, ED46A<64FP < <ECB?P;B64FP CD< D9L9A<< CD4>F<K9E><I ;484K K<E?B6O9 

;A4K9A<S D94?PAOI 69?<K<A, >BA>D9FAO9 K<E?B6O9 I4D4>F9D<EF<>< B5N9>FB6 
B>DG:4RM97B @<D4 

 
$9L4FP D4J<BA4?PAO9, CB>4;4F9?PAO9 < ?B74D<H@<K9E><9 GD46A9A<S < A9D469AEF64, 

CDBEF9=L<9 <DD4J<BA4?PAO9 < FD<7BAB@9FD<K9E><9 GD46A9A<S, A9D469AEF64 < <I E<EF9@O; 
<ECB?P;B64FP @9FB8O D9L9A<S GD46A9A<=: CD<6989A<9 > 6<8G «CDB<;6989A<9 D46AB 

AG?R» <?< «K4EFAB9 D46AB AG?R», ;4@9A4 C9D9@9AAOI; 
<ECB?P;B64FP @9FB8 <AF9D64?B6 8?S D9L9A<S A9D469AEF6; 
<ECB?P;B64FP 7D4H<K9E><= @9FB8 8?S CD<5?<:9AAB7B D9L9A<S GD46A9A<= < 

A9D469AEF6; 
<;B5D4:4FP A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF< @AB:9EF6B D9L9A<= CDBEF9=L<I 

FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6; 
6OCB?ASFP BF5BD >BDA9= GD46A9A<= <?< D9L9A<= A9D469AEF6 6 EBBF69FEF6<< E 

8BCB?A<F9?PAO@< GE?B6<S@< < B7D4A<K9A<S@<. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
EBEF46?SFP < D9L4FP GD46A9A<S, E<EF9@O GD46A9A<= < A9D469AEF64 CD< D9L9A<< ;484K 

8DG7<I GK95AOI CD98@9FB6; 
<ECB?P;B64FP GD46A9A<S < A9D469AEF64 8?S CBEFDB9A<S < <EE?98B64A<S CDBEF9=L<I 

@4F9@4F<K9E><I @B89?9= D94?PAOI E<FG4J<= <?< CD<>?48AOI ;484K; 
G@9FP <AF9DCD9F<DB64FP CB?GK9AAO= CD< D9L9A<< GD46A9A<S, A9D469AEF64 <?< 

E<EF9@O D9;G?PF4F, BJ9A<64FP 97B CD468BCB8B5<9 6 >BAF9>EF9 ;484AAB= D94?PAB= E<FG4J<< 
<?< CD<>?48AB= ;484K< 
"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<<; 
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<<;  
BCD989?SFP ;A4K9A<9 HGA>J<< CB ;A4K9A<R 4D7G@9AF4 CD< D4;?<KAOI ECBEB54I 

;484A<S HGA>J<<;  
EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=; 
BC<EO64FP CB 7D4H<>G < 6 CDBEF9=L<I E?GK4SI CB HBD@G?9 CB6989A<9 < E6B=EF64 

HGA>J<=, A4IB8<FP CB 7D4H<>G HGA>J<< A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S; 
EFDB<FP QE><; 7D4H<>4 HGA>J<<, G8B6?9F6BDSRM9= CD<6989AAB@G A45BDG GE?B6<= 

(CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S, ;A4K9A<9 HGA>J<< 6 ;484AAB= FBK>9, FBK>< 
Q>EFD9@G@B6, 4E<@CFBFO, AG?< HGA>J<< < F.8.); 
D9L4FP GD46A9A<S, CDBEF9=L<9 E<EF9@O GD46A9A<=, <ECB?P;GS E6B=EF64 HGA>J<= < <I 

7D4H<>B6. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
BCD989?SFP CB 7D4H<>4@ < <ECB?P;B64FP 8?S D9L9A<S CD<>?48AOI ;484K E6B=EF64 

D94?PAOI CDBJ9EEB6 < ;46<E<@BEF9= (A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S, CDB@9:GF>< 
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6B;D4EF4A<S < G5O64A<S HGA>J<<, CDB@9:GF>< ;A4>BCBEFBSAEF64, 4E<@CFBFO, C9D<B8 < 
F.C.);  
<AF9DCD9F<DB64FP E6B=EF64 6 >BAF9>EF9 >BA>D9FAB= CD4>F<K9E>B= E<FG4J<<;  
BCD989?SFP CB 7D4H<>4@ CDBEF9=L<9 I4D4>F9D<EF<>< C9D<B8<K9E><I CDBJ9EEB6 6 

5<B?B7<<, Q>BAB@<>9, @G;O>9, D48<BE6S;< < 8D. (4@C?<FG84, C9D<B8 < F.C.) 
"C9D<DB64FP CBASF<S@<: CDB<;6B8A4S HGA>J<< 6 FBK>9, >4E4F9?PA4S > 7D4H<>G 

HGA>J<<, CDB<;6B8A4S HGA>J<<; 
6OK<E?SFP CDB<;6B8AGR B8ABK?9A4, @AB7BK?9A4, >648D4FAB7B >BDAS, CDB<;6B8AGR 

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

ECD46BKAO9 @4F9D<4?O;  
<EE?98B64FP 6 CDBEF9=L<I E?GK4SI HGA>J<< A4 @BABFBAABEFP, A4IB8<FP A4<5B?PL<9 < 

A4<@9APL<9 ;A4K9A<S HGA>J<=, EFDB<FP 7D4H<>< @AB7BK?9AB6 < CDBEF9=L<I 
D4J<BA4?PAOI HGA>J<= E <ECB?P;B64A<9@ 4CC4D4F4 @4F9@4F<K9E>B7B 4A4?<;4. 

 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I GK95AOI CD98@9FB6: 
D9L4FP CD<>?48AO9 ;484K< <; 5<B?B7<<, H<;<><, I<@<<, Q>BAB@<>< < 8DG7<I 

CD98@9FB6, E6S;4AAO9 E <EE?98B64A<9@ I4D4>F9D<EF<> D94?PAOI CDBJ9EEB6, A4IB:89A<9@ 
A4<5B?PL<I < A4<@9APL<I ;A4K9A<=, E>BDBEF< < GE>BD9A<S < F.C.; 

 <AF9DCD9F<DB64FP CB?GK9AAO9 D9;G?PF4FO 
�@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;  
<@9FP CD98EF46?9A<9 B @4F9@4F<K9E>B@ B:<84A<< < 8<EC9DE<< E?GK4=AOI 69?<K<A; 
<@9FP CD98EF46?9A<9 B ABD@4?PAB@ D4ECD989?9A<< < CD<@9D4I ABD@4?PAB 

D4ECD989?9AAOI E?GK4=AOI 69?<K<A; 
CBA<@4FP EGFP ;4>BA4 5B?PL<I K<E9? < 6O5BDBKAB7B @9FB84 <;@9D9A<S 69DBSFABEF9=; 
<@9FP CD98EF46?9A<9 B5 GE?B6AB= 69DBSFABEF< < B CB?AB= 69DBSFABEF<, CD<@9ASFP <I 

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

D9L9A<< ;484K;  
<@9FP CD98EF46?9A<9 B >BDD9?SJ<< E?GK4=AOI 69?<K<A, B ?<A9=AB= D97D9EE<<. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
6OK<E?SFP <?< BJ9A<64FP 69DBSFABEF< EB5OF<= 6 D94?PAB= :<;A<; 
6O5<D4FP CB8IB8SM<9 @9FB8O CD98EF46?9A<S < B5D45BF>< 84AAOI; 
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 
$9L4FP ;484K< D4;AOI F<CB6, 6 FB@ K<E?9 ;484K< CB6OL9AAB= FDG8ABEF<; 
6O5<D4FP BCF<@4?PAO= @9FB8 D9L9A<S ;484K<, D4EE@4FD<64S D4;?<KAO9 @9FB8O; 
EFDB<FP @B89?P D9L9A<S ;484K<, CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S; 
D9L4FP ;484K<, FD95GRM<9 C9D95BD4 64D<4AFB6, CDB69D>< GE?B6<=, 6O5BD4 

BCF<@4?PAB7B D9;G?PF4F4; 
4A4?<;<DB64FP < <AF9DCD9F<DB64FP D9;G?PF4FO 6 >BAF9>EF9 GE?B6<S ;484K<, 6O5<D4FP 

D9L9A<S, A9 CDBF<6BD9K4M<9 >BAF9>EFG;   
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; 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
D9L4FP CD4>F<K9E><9 ;484K< < ;484K< <; 8DG7<I CD98@9FB6 
"C9D<DB64FP CBASF<S@<: FBK>4, CDS@4S, C?BE>BEFP 6 CDBEFD4AEF69, C4D4??9?PABEFP < 

C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=; 
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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; 
D9L4FP ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A CB B5D4;J4@ <?< 4?7BD<F@4@; 
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; 
<;6?9>4FP, <AF9DCD9F<DB64FP < CD9B5D4;B6O64FP <AHBD@4J<R B 79B@9FD<K9E><I 

H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I; 
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;  
BC<EO64FP 6;4<@AB9 D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 CDBEFD4AEF69; 
HBD@G?<DB64FP E6B=EF64 < CD<;A4>< H<7GD; 
8B>4;O64FP 79B@9FD<K9E><9 GF69D:89A<S; 
6?489FP EF4A84DFAB= >?4EE<H<>4J<9= CDBEFD4AEF69AAOI H<7GD (C<D4@<8O, CD<;@O, 

C4D4??9?9C<C98O);  
A4IB8<FP B5N9@O < C?BM48< CB69DIABEF9= 79B@9FD<K9E><I F9? E CD<@9A9A<9@ 

HBD@G?; 
6OK<E?SFP D4EEFBSA<S < G7?O 6 CDBEFD4AEF69. 
 
� CB6E98A96AB= :<;A< < CD< <;GK9A<< 8DG7<I CD98@9FB6: 
<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<=  
"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; 
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@; 
;48464FP C?BE>BEFP GD46A9A<9@ 6 89>4DFB6B= E<EF9@9 >BBD8<A4F; 
D9L4FP CDBEF9=L<9 ;484K< 66989A<9@ 69>FBDAB7B 54;<E4 
#D98EF46?SFP 6>?48 6O84RM<IES @4F9@4F<>B6 6 D4;6<F<9 @4F9@4F<>< < <AOI A4GKAOI 

B5?4EF9=; 
CBA<@4FP DB?P @4F9@4F<>< 6 D4;6<F<< $BEE<< 
�ECB?P;B64FP BEAB6AO9 @9FB8O 8B>4;4F9?PEF64, CDB6B8<FP 8B>4;4F9?PEF6B < 

6OCB?ASFP BCDB69D:9A<9; 
CD<@9ASFP BEAB6AO9 @9FB8O D9L9A<S @4F9@4F<K9E><I ;484K; 
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; 
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 $BD@O >BAFDB?S < BJ9A>< D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 

�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< 40.02.01 #D46B < BD74A<;4J<S 
EBJ<4?PAB7B B59EC9K9A<S, D45BK9= CDB7D4@@B= 8<EJ<C?<AO @4F9@4F<>4 
CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= >BAFDB?P D9;G?PF4FB6 BE6B9A<S. 

3.1 $BD@O F9>GM97B >BAFDB?S  
&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: 
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– 6OCB?A9A<9 CD4>F<K9E><I D45BF,  
–  CDB69D>4 6OCB?A9A<O E4@BEFBOF9?PAB= D45BFO EFG89AFB6,  
–  CDB69D>4 6OCB?A9A<O >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. 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF. #D4>F<K9E><9 D45BFO CDB6B8SFES E 
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<@9AOFP D4;?<KAO9 @9FB8<>< 
D4EK9F4, 4A4?<;<DB64FP CB?GK9AAO9 D9;G?PF4FO < 89?4FP 6O6B8O, BC<D4OEP A4 
F9BD9F<K9E><9 ;A4A<O.  

%C<EB> CD4>F<K9E><I D45BF:  
÷ #D4>F<K9E>4S D45BF4 71 «�D<H@9F<K9E><9 BC9D4J<< E D4J<BA4?PAO@< K<E?4@<, 

CD9B5D4;B64A<S K<E?B6OI 6OD4:9A<=» 
÷ #D4>F<K9E>4S D45BF4 72 «�9=EF6<F9?PAO9 K<E?4. %F4A84DFA4S HBD@4 ;4C<E< 

89=EF6<F9?PAB7B K<E?4» 
÷ #D4>F<K9E>4S D45BF4 73 «!4FGD4?PAO9 < J9?O9 K<E?4 6 ;484K4I <; D94?PAB= :<;A<» 
÷ #D4>F<K9E>4S D45BF4 74 «#D<;A4>< 89?<@BEF< J9?OI K<E9?» 
÷ #D4>F<K9E>4S D45BF4 75 «�D<H@9F<K9E><9 BC9D4J<< E 89=EF6<F9?PAO@< K<E?4@<» 
÷ #D4>F<K9E>4S D45BF4 76 «#D9B5D4;B64A<9 K<E?B6OI < 5G>69AAOI 6OD4:9A<=, 

EB89D:4M<I EF9C9A<» 
÷ #D4>F<K9E>4S D45BF4 77 «$9L9A<9 CD<>?48AOI ;484K A4 E?B:AO9 CDBJ9AFO» 
÷ #D4>F<K9E>4S D45BF4 78 «#DB7D9EE<S. �D<H@9F<K9E>4S < 79B@9FD<K9E>4S 

CDB7D9EE<<. �9E>BA9KAB G5O64RM4S 79B@9FD<K9E>4S CDB7D9EE<S» 
÷ #D4>F<K9E>4S D45BF4 79 «%G@@4 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= 

CDB7D9EE<<. (BD@G?4 E?B:AOI CDBJ9AFB6» 
÷ #D4>F<K9E>4S D45BF4 710 «�ECB?P;B64A<9 CDB7D9EE<< 8?S D9L9A<S D94?PAOI ;484K 

CD<>?48AB7B I4D4>F9D4» 
÷ #D4>F<K9E>4S D45BF4 711 «�A4>< E<AGE4, >BE<AGE4 < F4A79AE4» 
÷ #D4>F<K9E>4S D45BF4 712 «&D<7BAB@9FD<K9E><9 FB:89EF64» 
÷ #D4>F<K9E>4S D45BF4 713 «(BD@G?O CD<6989A<S» 
÷ #D4>F<K9E>4S D45BF4 714 «#D<@9A9A<9 HBD@G? FD<7BAB@9FD<< CD< D9L9A<< ;484K» 
÷ #D4>F<K9E>4S D45BF4 715 «#D9B5D4;B64A<9 FD<7BAB@9FD<K9E><I 6OD4:9A<=» 
÷ #D4>F<K9E>4S D45BF4 716 «%G@@4 < D4;ABEFP E<AGEB6. %G@@4 < D4;ABEFP >BE<AGEB6» 
÷ #D4>F<K9E>4S D45BF4 717 «�D4H<> HGA>J<<. �EE?98B64A<9 HGA>J<<» 
÷ #D4>F<K9E>4S D45BF4 718 «%6B=EF64 < 7D4H<>< EF9C9AAOI, CB>4;4F9?PAOI < 

?B74D<H@<K9E><I HGA>J<=» 
÷ #D4>F<K9E>4S D45BF4 719 «�ECB?P;B64A<9 7D4H<>B6 HGA>J<= 8?S D9L9A<S 

GD46A9A<= < E<EF9@» 
÷ #D4>F<K9E>4S D45BF4 720 «#9D9EF4AB6>< < H4>FBD<4?. +<E?B EBK9F4A<=» 
÷ #D4>F<K9E>4S D45BF4 721 «&D9G7B?PA<> #4E>4?S. (BD@G?4 5<AB@4 !PRFBA4» 
÷ #D4>F<K9E>4S D45BF4 722 «$9L9A<9 CD4>F<K9E><I ;484K E <ECB?P;B64A<9@ CD46<? 

>B@5<A4FBD<><» 
÷ #D4>F<K9E>4S D45BF4 723 «#D<@9DO CD<@9A9A<S @4F9@4F<K9E>B7B B:<84A<S 

(EFD4IB64A<9, ?BF9D9S).  4F9@4F<K9E>B9 B:<84A<9 EG@@O E?GK4=AOI 69?<K<A» 
÷ #D4>F<K9E>4S D45BF4 724 «"C9D4J<< A48 EB5OF<S@<: C9D9E9K9A<9, B5N98<A9A<9 

EB5OF<=, CDBF<6BCB?B:AO9 EB5OF<S» 
÷ #D4>F<K9E>4S D45BF4 725 «%?B:9A<9 69DBSFABEF9=. !9;46<E<@O9 EB5OF<S. 

'@AB:9A<9 69DBSFABEF9=» 
÷ #D4>F<K9E>4S D45BF4 726 «%?GK4=AO9 69?<K<AO. *9AFD4?PAO9 F9A89AJ<< E?GK4=AB= 

69?<K<AO» 
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÷ #D4>F<K9E>4S D45BF4 727 «�4>BA 5B?PL<I K<E9?. �O5BDBKAO= @9FB8 <EE?98B64A<=» 
÷ #D4>F<K9E>4S D45BF4 728 «!9CD9DO6AO9 E?GK4=AO9 69?<K<AO (D4ECD989?9A<S)» 
÷ #D4>F<K9E>4S D45BF4 729 «#B6FBD9A<9 <;GK9AAB7B» 
÷ #D4>F<K9E>4S D45BF4 730 «#D<@9A9A<9 CDB<;6B8AOI Q?9@9AF4DAOI HGA>J<= CD< 

D9L9A<< ;484K» 
÷ #D4>F<K9E>4S D45BF4 731 «#DB<;6B8A4S < Q>EFD9@G@O HGA>J<<» 
÷ #D4>F<K9E>4S D45BF4 732 «#DB6989A<9 E CB@BMPR CDB<;6B8AB= <EE?98B64A<S 

HGA>J<<» 
÷ #D4>F<K9E>4S D45BF4 733 «"5M<9 @9FB8O D9L9A<S GD46A9A<=.  9FB8 D4;?B:9A<S A4 

@AB:<F9?<.  9FB8 66989A<S AB6B= C9D9@9AAB=» 
÷ #D4>F<K9E>4S D45BF4 734 «$9L9A<9 A9D469AEF6 E B8AB= C9D9@9AAB=» 
÷ #D4>F<K9E>4S D45BF4 735 «$9L9A<9 A9D469AEF6 @9FB8B@ <AF9D64?B6» 
÷ #D4>F<K9E>4S D45BF4 736 «$9L9A<9 E<EF9@ GD46A9A<= @9FB8B@ CB8EF4AB6><, 

@9FB8B@ 4?795D4<K9E>B7B E?B:9A<S < @9FB8B@ 66989A<S AB6B= C9D9@9AAB=» 
÷ #D4>F<K9E>4S D45BF4 737 «$9L9A<9 <DD4J<BA4?PAOI < CB>4;4F9?PAOI GD46A9A<= < 

A9D469AEF6» 
÷ #D4>F<K9E>4S D45BF4 738 «�;4<@AB9 D4ECB?B:9A<9 CDS@OI 6 CDBEFD4AEF69. '7B? 

@9:8G 86G@S CDS@O@<» 
÷ #D4>F<K9E>4S D45BF4 739 «#9DC9A8<>G?SDABEFP CDS@B= < C?BE>BEF<. &9BD9@4 B FD9I 

C9DC9A8<>G?SD4I» 
÷ #D4>F<K9E>4S D45BF4 740 «#9DC9A8<>G?SD < A4>?BAAO9. '7B? @9:8G CDS@B= < 

C?BE>BEFPR. �6G7D4AAO= G7B?» 
÷ #D4>F<K9E>4S D45BF4 741 «�OK<E?9A<9 Q?9@9AFB6 @AB7B7D4AA<>B6: Dё5D4, 

8<47BA4?<, G7?O» 
÷ #D4>F<K9E>4S D45BF4 742 «"5N9@ C<D4@<8O, >BAGE4 < L4D4» 
÷ #D4>F<K9E>4S D45BF4 743 «%9K9A<S @AB7B7D4AA<>B6 < L4D4. #D46<?4 CBEFDB9A<S» 
÷ #D4>F<K9E>4S D45BF4 744 «$9L9A<9 ;484K, E6S;4AAOI E CD<@9A9A<9@ CD46<? 

89=EF6<= E 69>FBD4@<» 
÷ #D4>F<K9E>4S D45BF4 745 «#DBEF9=L<9 ;484K< 6 >BBD8<A4F4I» 
÷ #D4>F<K9E>4S D45BF4 746 «%>4?SDAB9 CDB<;6989A<9 69>FBDB6» 
÷ #D4>F<K9E>4S D45BF4 747 «�OK<E?9A<9 G7?B6 @9:8G CDS@O@< < C?BE>BEFS@<. 

�BBD8<A4FAB-69>FBDAO= @9FB8 CD< D9L9A<< 79B@9FD<K9E><I ;484K» 
÷ #D4>F<K9E>4S D45BF4 748 «#B6FBD9A<9 <;GK9AAB7B» 

 
�D4>F<K9E>4S D45BF4 №1 

 «�D<H@9F<K9E><9 BC9D4J<< E D4J<BA4?PAO@< K<E?4@<, CD9B5D4;B64A<S 
K<E?B6OI 6OD4:9A<=» 

З484A<9 1. 'CDBEF<F9 6OD4:9A<9: 
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З484A<9 2. 'CDBEF<F9 6OD4:9A<9: ÷
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З484A<9 3. !4=8<F9 ;A4K9A<9 6OD4:9A<S: 
43
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З484A<9 4. !4=8<F9 ;A4K9A<9 6OD4:9A<S: 
46

105
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З484A<9 5. �OCB?A<F9 89=EF6<S:  
2 1 5 1
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1, 25 0,038
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�D4>F<K9E>4S D45BF4 №2 

 «�9=EF6<F9?PAO9 K<E?4. !F4A84DFA4S HBD@4 ;4C<E< 89=EF6<F9?PAB7B K<E?4» 

З484A<9 1. #D98EF46PF9 EF9C9AP E 8DB5AO@ CB>4;4F9?9@ 6 6<89 >BDAS 7

3

2

1

3

2

,,


dmc  

З484A<9 2. #D<69EF< G>4;4AAB9 6OD4:9A<9 > 6<8G, 789 4 3 D4J<BA4?PAB9 K<E?B, b 3 

A4FGD4?PAB9 K<E?B 
3

1
, 

5

2
 

З484A<9 3. 'CDBEF<FP: 33 42 aa  , 36121   

З484A<9 4. �4@9A<F9 4D<H@9F<K9E><9 >BDA< EF9C9AS@< E 8DB5AO@ CB>4;4F9?9@ 11 3
24 , 

10 I , 
3 2

b  

З484A<9 5. �OCB?A<F9 89=EF6<9 2)248(   

�D4>F<K9E>4S D45BF4 №3 

 «�4FGD4?PAO9 < J9?O9 K<E?4 6 ;484K4I <; D94?PAB= :<;A<» 

З484A<9 1. $4;?B:<FP A4 @AB:<F9?< K<E?B 16 380 
З484A<9 2. "CD989?<FP, K<E?B 2003 CDBEFB9 <?< EBEF46AB9. 
З484A<9 3. !4=F< A4FGD4?PAO9 D9L9A<S GD46A9A<S x2+6x=-5 

З484A<9 4. � H<D@9 «1I, CDB>4KG!» EFB<@BEFP CB9;8>< A4 F4>E< (6 DG5?SI) 
D4EEK<FO649FES CB HBD@G?9 C=150+11*(t-5), 789 t  4 8?<F9?PABEFP CB9;8><, 6OD4:9AA4S 6 
@<AGF4I  #B?P;GSEP QFB= HBD@G?B=, D4EEK<F4=F9 EFB<@BEFP 8-@<AGFAB= CB9;8><. 

З484A<9 5. �; HBD@G?O J9AFDBEFD9@<F9?PAB7B GE>BD9A<S a = ω2R A4=8<F9 R (6 
@9FD4I), 9E?< ω = 4 E−1 < a = 64 @/E2. 

�D4>F<K9E>4S D45BF4 №4 

 «�D<;A4>< 89?<@BEF< J9?OI K<E9?» 

З484A<9 1. "CD989?<FP A4 >4><9 K<E?4 59; BEF4F>4 89?<FES K<E?B 1525 CD< CB@BM< 
CD<;A4>B6 89?<@BEF< A4 2, 3, 5, 7, 10. 

З484A<9 2. �; DS84 A4FGD4?PAOI K<E9? 6OC<E4FP 6E9 K<E?4 BF 36 8B 141, >BFBDO9 
89?SFES A4 9. 

З484A<9 3. �; DS84 A4FGD4?PAOI K<E9? 6OC<E4FP 6E9 K<E?4 BF 57 8B 252, >BFBDO9 
89?SFES A4 5. 

З484A<9 4. �; DS84 A4FGD4?PAOI K<E9? 6OC<E4FP 6E9 A9K9FAO9 K<E?4 BF 455 8B 567. 
З484A<9 5. 'EF4AB6<FP >4><9 <; K<E9? 1030, 1152, 1210, 586, 70, 75, 150 89?SFES A4 2, 3, 

5. 
�D4>F<K9E>4S D45BF4 №5 

 «�D<H@9F<K9E><9 BC9D4J<< E 89=EF6<F9?PAO@< K<E?4@<» 

З484A<9 1. �OK<E?<FP: . 

З484A<9 2. 'CDBEF<FP 6OD4:9A<9:  

З484A<9 3. %B>D4F<FP 8DB5P , 9E?<  

З484A<9 4. "E6B5B8<FPES BF <DD4J<BA4?PABEF< 6 ;A4@9A4F9?9 8DB5<  

З484A<9 5. �OCB?A<F9 89=EF6<9 2)248(   

�D4>F<K9E>4S D45BF4 №6 

 «�D9B5D4;B64A<9 K<E?B6OI < 5G>69AAOI 6OD4:9A<=, EB89D:4M<I EF9C9A<» 

З484A<9 1. #D98EF46PF9 84AAB9 6OD4:9A<9 6 6<89 EF9C9A<: 1,7 2,8 1,5G G G  .  
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З484A<9 2. 'CDBEF<F9 6OD4:9A<9: 0,2 0,7:b b
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З484A<9 4. %B>D4F<F9 8DB5P: .
1

112233

33

xxx

x




 

З484A<9 5. !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. 

З484A<9 6. 'CDBEF<F9 6OD4:9A<9 .2
1

1

2
1

2
3

G
GG

G





  

З484A<9 7. 'CDBEF<F9 6OD4:9A<9 .
4

16
3
1

3
1

3
2

4
4
4





 

З484A<9 8. !4=8<F9 ;A4K9A<9 6OD4:9A<S  
1

3 1
9 3  CD< 

2

D D D


 ý . 

З484A<9 9. !4=8<F9 ;A4K9A<9 6OD4:9A<S  
6

4

1
3  CD< 2

3

D
D D

 ý  . 

�D4>F<K9E>4S D45BF4 №7 

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

%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. 
З484A<9 1. 
$4EEK<F4FP EG@@G 6>?484 K9D9; 3 7B84 CD< E?B:AB= CDBJ9AFAB= EF46>9 10% 

7B8B6OI, 9E?< 5O?B 6?B:9AB 100000 DG5?9=. 
З484A<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=? 
З484A<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>? 
З484A<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)? 

З484A<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? 

З484A<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? 
 

�D4>F<K9E>4S D45BF4 №8 

 «�DB7D9EE<S. �D<H@9F<K9E>4S < 79B@9FD<K9E>4S CDB7D9EE<<. �9E>BA9KAB 

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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G5O64RM4S 79B@9FD<K9E>4S CDB7D9EE<S» 

З484A<9 1. �D<H@9F<K9E>4S CDB7D9EE<S (an) ;484A4 GE?B6<S@<: an = 3,8-5,7n  
!4=8<F9  a6. 

З484A<9 2. �9B@9FD<K9E>4S CDB7D9EE<S ;484A4 GE?B6<9@ b1  =  −7, bn + 1  =  3bn. 
!4=8<F9 EG@@G C9D6OI 5 99 K?9AB6. 

З484A<9 3. �4A4 79B@9FD<K9E>4S CDB7D9EE<S (bn), ;A4@9A4F9?P >BFBDB= D469A 2, 4 
b1  =  16. !4=8<F9 b4. 

З484A<9 4. �D<H@9F<K9E>4S CDB7D9EE<S ;484A4 GE?B6<9@ an = −11,9 + 7,8n. !4=8<F9 
a11. 

З484A<9 5. �OC<E4AO C9D6O9 A9E>B?P>B K?9AB6 4D<H@9F<K9E>B= CDB7D9EE<<: −26 ; 
−20; −14; & !4=8<F9 C9D6O= CB?B:<F9?PAO= K?9A QFB= CDB7D9EE<<. 

З484A<9 6. �OC<E4AB A9E>B?P>B CBE?98B64F9?PAOI K?9AB6 79B@9FD<K9E>B= 
CDB7D9EE<<: & ; -12 ; x ; -3 ; 1,5 ; & !4=8<F9 K?9A CDB7D9EE<<, B5B;A4K9AAO= 5G>6B= x. 

 
�D4>F<K9E>4S D45BF4 №9 

 «!G@@4 59E>BA9KAB G5O64RM9= 79B@9FD<K9E>B= CDB7D9EE<<. $BD@G?4 E?B:AOI 
CDBJ9AFB6» 

З484A<9 1. !4=F< >BAJ9AFD4J<R EB?< 6 D4EF6BD9, 9E?< A4 5 ?<FDB6 6B8O 8B546<?< 
200 7 EB?<. 

З484A<9 2. �?<9AF @B:9F E89?4FP 6>?48 6 54A>9 6 EG@@9 50000 DG5?9= A4 3 7B84 CB 
EI9@9 CDBEFO9 % < E?B:AO9 %. �4A>B6E>4S EF46>4 10% 7B8B6OI. �4>B= 6>?48 6O7B8A99 < 
A4 E>B?P>B? 

З484A<9 3. !4=F< FD9F<= K?9A 59E>BA9KAB= 79B@9FD<K9E>B= CDB7D9EE<< (bn), EG@@4 
>BFBDB= D46A4 8/5, 4 6FBDB= K?9A D469A -1/2. 

З484A<9 4. %G@@4 C9D6B7B < FD9FP97B K?9AB6 79B@9FD<K9E>B= CDB7D9EE<< D46A4 35. 
%G@@4 C9D6OI 5 K?9AB6 6 49 D4; 5B?PL9 EG@@O <I B5D4FAOI 69?<K<A. !4=F< ;A4@9A4F9?P 
< C9D6O= K?9A 79B@9FD<K9E>B= CDB7D9EE<<. 

З484A<9 5. Sn 3 EG@@4 C9D6OI n K?9AB6 79B@9FD<K9E>B= CDB7D9EE<<. �B>4;4FP, KFB: 
Sn(S3n−S2n)=(S2n−Sn)

2.  
�D4>F<K9E>4S D45BF4 №10 

 «�ECB?P;B64A<9 CDB7D9EE<< 8?S D9L9A<S D94?PAOI ;484K CD<>?48AB7B 
I4D4>F9D4» 

З484A<9 1. �4A> A4K<E?S9F CB 6>?484@ 4% 7B8B6OI. %>B?P>B 89A97 5G89F A4 EK9FG G 
6>?48K<>4 K9D9; 5 ?9F, 9E?< BA CB?B:<? A4 EK9F 100 000 D < A9 EA<@4? A4K<E?9A<S? 

З484A<9 2. �<;A9E@9A �BDB6<A CB?GK<? 6 2000 7B8G CD<5O?P 6 D4;@9D9 1 400 000 
DG5?9=. �4:8O= E?98GRM<= 7B8 97B CD<5O?P G69?<K<64?4EP A4 20% CB ED46A9A<R E 
CD98O8GM<@ 7B8B@. %>B?P>B DG5?9= EBEF46<?4 CD<5O?P �BDB6<A4 ;4 2004 7B8? 

З484A<9 3. �B@C4A<S «�?PH4» A4K4?4 <A69EF<DB64FP ED98EF64 6 C9DEC9>F<6AGR 
BFD4E?P 6 2001 7B8G, <@9S >4C<F4? 6 D4;@9D9 4000 8B??4DB6. �4:8O= 7B8, A4K<A4S E 2002 
7B84, BA4 CB?GK4?4 CD<5O?P, >BFBD4S EBEF46?S?4 100% BF >4C<F4?4 CD98O8GM97B 7B84. � 
>B@C4A<S «�9F4» A4K4?4 <A69EF<DB64FP ED98EF64 6 8DG7GR BFD4E?P 6 2004 7B8G, <@9S 
>4C<F4? 6 D4;@9D9 4500 8B??4DB6, <, A4K<A4S E 2005 7B84, 9:97B8AB CB?GK4?4 CD<5O?P, 
EBEF46?SRMGR 200% BF >4C<F4?4 CD98O8GM97B 7B84. !4 E>B?P>B 8B??4DB6 >4C<F4? B8AB= 
<; >B@C4A<= 5O? 5B?PL9 >4C<F4?4 8DG7B= > >BAJG 2007 7B84, 9E?< CD<5O?P <; B5BDBF4 A9 
<;O@4?4EP? 

З484A<9 4. !4 CB69DIABEF< B;9D4 D4EFGF 6B8BDBE?<. �4 EGF>< >4:84S 6B8BDBE?P 
89?<FES CBCB?4@, < 6@9EFB B8AB= 6B8BDBE?< CBS6?SRFES 869. �Mё K9D9; EGF>< >4:84S <; 
CB?GK<6L<IES 6B8BDBE?9= 89?<FES CBCB?4@ < F4> 84?99. +9D9; 30 EGFB> B;9DB CB?ABEFPR 
CB>DO?BEP 6B8BDBE?S@<. +9D9; >4>B9 6D9@S B;9DB 5O?B ;4CB?A9AB A4CB?B6<AG? 

З484A<9 5. �<;A9E@9A �G5?<>B6 CB?GK<? 6 2000 7B8G CD<5O?P 6 D4;@9D9 5000 
DG5?9=. �4:8O= E?98GRM<= 7B8 97B CD<5O?P G69?<K<64?4EP A4 300% CB ED46A9A<R E 
CD98O8GM<@ 7B8B@. %>B?P>B DG5?9= ;4D45BF4? �G5?<>B6 ;4 2003 7B8? 
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�D4>F<K9E>4S D45BF4 №11 

 «�A4>< E<AGE4, >BE<AGE4 < F4A79AE4» 

З484A<9 1. � FD9G7B?PA<>9 ýþÿ G7B? ÿ D469A 90°, ýÿ = 6, ýþ = 10. !4=8<F9 ý�ÿþ. 
З484A<9 2. � FD9G7B?PA<>9 ýþÿ G7B? ÿ D469A 90°, þÿ = 10, ýÿ = 7. !4=8<F9 þ�þ. 

З484A<9 3. "CD989?<FP ;A4>< E<AGE4 < >BE<AGE4 G7?4 2�3  

З484A<9 4. "CD989?<FP ;A4>< E<AGE4 < >BE<AGE4 G7?4 800°. 
З484A<9 5. "CD989?<FP ;A4>< sin3 < cos3. 
З484A<9 6. "CD989?<FP ;A4> F4A79AE4 G7?4 2 5π9  

 
�D4>F<K9E>4S D45BF4 №12 

 «"D<7BAB@9FD<K9E><9 FB:89EF64» 

З484A<9 1. �OK<E?<FP tgα, 9E?< cosα = 
110 < α Є (3�2 ; 2�) 

З484A<9 2. �OK<E?<FP tgα, 9E?< sinα = 2 5√26 < α Є (�; 
3�2 ;) 

З484A<9 3. !4=8<F9 3cosα, 9E?< sinα = 2 2√23  < α Є (3�2 ; 2�) 

З484A<9 4. !4=8<F9 5sinα, 9E?< cosα = 
2√65  < α Є (0; 

�2) 

З484A<9 5. !4=8<F9 sinα, 9E?< cosα = 
35 < α Є (0; 

�2) 

З484A<9 6. !4=8<F9 cosα, 9E?< sinα =23 < α Є (�2; �) 

 
�D4>F<K9E>4S D45BF4 №13 

«$BD@G?O CD<6989A<S» 

(BD@G?O CD<6989A<я 

ññ
cos

2
sin ý÷

ø
ö

÷
ø
ö  , 

ññ
sin

2
cos ý÷

ø
ö

÷
ø
ö  , 

ññ
cos

2
sin ý÷

ø
ö

÷
ø
ö  , 

ññ
sin

2
cos ý÷

ø
ö

÷
ø
ö  , 

ññ sin)sin( ý , 

ññ cos)cos( ý , 

ññ sin)sin( ý , 

ññ cos)cos( ý . 

 

З484A<9 1 

�OK<E?<FP 1) 0735sin ; 2) 
12

5
tg  59; CB@BM< F45?<J < @<>DB>4?P>G?SFBD4 

З484A<9 2 

�OK<E?<FP E CB@BMPR HBD@G? CD<6989A<S 000 420210sin315cos tg  

З484A<9 3 
%D46A<FP K<E?4 0500sin  < 0600cos  
З484A<9 4 
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�B>4;4FP FB:89EF6B 1
2

3
ý÷

ø
ö

÷
ø
ö ññ ctgctg  

З484A<9 5 

'CDBEF<FP 6OD4:9A<9 < A4=F< 97B K<E?B6B9 ;A4K9A<9 ))((
2

3
sin 2 ññ ÷

ø
ö

÷
ø
ö  tg  CD< 

3

2ñ ý  

 
�D4>F<K9E>4S D45BF4 №14 

«�D<@9A9A<9 HBD@G? FD<7BAB@9FD<< CD< D9L9A<< ;484K» 

(BD@G?O 86B=AB7B 4D7G@9AF4 

ñññ cossin22sin ý , 

ñññ 22 sincos2cos ý , 

ñ
ññ

21

2
2

tg

tg
tg


ý , 

ñññ 3sin4sin33sin ý , 

ñññ cos3cos43cos 3 ý . 

 

З484A<9 1 

!4=F< ñ2sin  < ñ2cos , 9E?< 
2

11
5

ñ üü , 75,0ýñtg  

З484A<9 2 

!4=F< ñ2sin , 9E?< 00 18090 üü ñ , 
13

5
sin ýñ  

З484A<9 3 

'CDBEF<FP 6OD4:9A<9 
ññ

ññ
sincos

2sin2cos1




 

З484A<9 4 

�B>4;4FP FB:89EF6B ñññññ 4cossinsincos6cos 4224 ý  

З484A<9 5 

$9L<FP GD46A9A<9 42cos2sin8 ýxx . 

 

�D4>F<K9E>4S D45BF4 №15 

«�D9B5D4;B64A<9 FD<7BAB@9FD<K9E><I 6OD4:9A<=» 

(BD@G?O CB?B6<AAB7B 4D7G@9AF4 

2

cos1

2
cos 2 ññ 

ý , 

2

cos1

2
sin 2 ññ 

ý , 

ñ
ññ

cos1

cos1

2

2




ýtg , 

2
1

2
2

sin
2 ñ

ñ

ñ
tg

tg


ý , 
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2
1

2
1

cos
2

2

ñ

ñ

ñ
tg

tg




ý , 

2
1

2
2

2 ñ

ñ

ñ
tg

tg

tg


ý . 

 
З484A<9 1 

�OK<E?<FP 015tg  59; CB@BM< F45?<J < @<>DB>4?P>G?SFBD4 
З484A<9 2 
�OD4;<FP EG@@G ññ 66 cossin ýS  K9D9; ñ4cos  
З484A<9 3 

�OCB?A<FP CBA<:9A<9 EF9C9A< 02 30sin , 02 27cos , 
02 75tg  

З484A<9 4 

�B>4;4FP FB:89EF6B 
4

2
sin

2
cos1

2
sin

2
cos1 ñ

ññ

ññ

ctgý



 

З484A<9 5 

$9L<FP GD46A9A<9 02sin21 2 ý x  

 
�D4>F<K9E>4S D45BF4 №16 

«!G@@4 < D4;ABEFP E<AGEB6. !G@@4 < D4;ABEFP >BE<AGEB6» 

(BD@G?O E?B:9A<я 

òñòñòñ sincoscossin)sin( ý , 

òñòñòñ sincoscossin)sin( ý , 

òñòñòñ sinsincoscos)cos( ý , 

òñòñòñ sinsincoscos)cos( ý , 

òñ
òñòñ

tgtg

tgtg
tg




ý
1

)( , 

òñ
òñòñ

tgtg

tgtg
tg




ý
1

)( . 

 

З484A<9 1 

�OK<E?<FP )60( 0 ñtg , 9E?< 3ýñtg . 

З484A<9 2 

�B>4;4FP FB:89EF6B ))sin()(sin(
2

1
cossin òñòñòñ ý  

З484A<9 3 

�OK<E?<FP )cos( òñ  , 9E?< 
13

5
cos ýñ  < ñ

2
2

3
üü , 

13

12
cos ýò  < 

2

3ñ üü  

З484A<9 4 

'CDBEF<FP 6OD4:9A<9 
òñ

òñòñ
coscos

)cos()cos( 
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З484A<9 5 

$9L<FP GD46A9A<9 12sin3cos2cos3sin ý xxxx  

(BD@G?O EG@@O < D4;ABEF< E<AGEB6 (>BE<AGEB6) 

2
cos

2
sin2sinsin

òñòñòñ 
ý , 

2
cos

2
sin2sinsin

òñòñòñ 
ý  

2
cos

2
cos2coscos

òñòñòñ 
ý , 

2
sin

2
sin2coscos

òñòñòñ 
ý . 

 

З484A<9 1 
�OK<E?<FP 00 75cos165cos   
З484A<9 2 
#D9B5D4;B64FP 6 CDB<;6989A<9 EG@@G òñ cossin   

З484A<9 3 

�B>4;4FP FB:89EF6B ñ
ñññ
ñññ

2
5cos2coscos

sin5sin2sin
tgý




 

З484A<9 4 
#D9B5D4;B64FP 6 CDB<;6989A<9 00 20sin18sin   
З484A<9 5 

'CDBEF<FP 6OD4:9A<9 )
4

sin(
4

sin ññ
÷

ø
ö

÷
ø
ö   

 
�D4>F<K9E>4S D45BF4 №17 

«�D4H<> HGA>J<<. �EE?98B64A<9 HGA>J<<» 

З484A<9 1  

�EE?98B64FP HGA>J<R : y=x3−1 
З484A<9 2  

!4=F< @AB:9EF6B ;A4K9A<= HGA>J<< 

. 
З484A<9 3 

�EE?98B64FP HGA>J<R. 

y=2 14 (ý3 2 3ý2 + 4). 
З484A<9 4 

�EE?98B64FP HGA>J<R. 

y(x)=
exx.   

 

З484A<9 5 

#DB69EF< CB?AB9 <EE?98B64A<9 HGA>J<<: 

y(x)=
x2+812x.   

 

�D4>F<K9E>4S D45BF4 №18 

«!6B=EF64 < 7D4H<>< EF9C9AAOI, CB>4;4F9?PAOI < ?B74D<H@<K9E><I 
HGA>J<=» 

З484A<9 1 
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1. Н4 к4ко< D8Eу=ке пDедEт46ле= 7D4D8к пок474тель=о9 Dу=кF88 ? 

  

 

 

� � � � 
 

З484A<9 2 

2. Н4 к4ко< D8Eу=ке пDедEт46ле= 7D4D8к Eтепе==о9 Dу=кF88 ? 

 

 

 

 

� � � � 
 

З484A<9 3 

3. УEт4=о68те Eоот6етEт68е  <е6ду Dу=кF8я<8 8 8E 7D4D8к4<8? 

1) þ = (112 )�:    2) þ = ý14.;    3)þ = ý28;    4) þ = �Ā�5ý 

 

 

 

 

� � � � 

 

1) 2) 3) 4) 

    

 

З484A<9 4 

�?S HGA>J<< þ = �Ā�17ý  6O59D<F9 CD46<?PAO9 GF69D:89A<S: 

1) (GA>J<S 6B;D4EF49F A4 6E9= B5?4EF< BCD989?9A<S; 
2) (GA>J<S G5O649F A4 6E9= B5?4EF< BCD989?9A<S; 
3) "5?4EFP ;A4K9A<S HGA>J<< �(y)=(2∞; +∞) 

4) �D4H<> HGA>J<< CDBIB8<F K9D9; FBK>G (0;1) 

З484A<9 5 

4. Н4 к4ко< D8Eу=ке 87о5D46е= 7D4D8к Dу=кF88 þ = log2 ý? 
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� � � � 
 

�D4>F<K9E>4S D45BF4 №19 

«�ECB?P;B64A<9 7D4H<>B6 HGA>J<= 8?S D9L9A<S GD46A9A<= < E<EF9@» 

 
З484A<9 1 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: 2x−10=2 
З484A<9 2 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: x2+2x−8=0 
З484A<9 3 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: 
3� − x+2=0 

З484A<9 4 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: 2x3−x−1=0. 
З484A<9 5 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: {þ = 3ý 2 4þ + 2ý = 1 

 
�D4>F<K9E>4S D45BF4 №20 

«�9D9EF4AB6>< < H4>FBD<4?. '<E?B EBK9F4A<=» 

З484A<9 1 

!4 EFD4A<J9 <AF9DA9F-@474;<A4 B89:8O D4;@9M9AO FD< HGF5B?><. �E?< CB@9ASFP 
<I D4ECB?B:9A<9 A4 EFD4A<J9, CB?GK<FES AB64S C9D9EF4AB6>4. %>B?P><@< ECBEB54@< 
@B:AB D4ECB?B:<FP HGF5B?>< A4 EFD4A<J9? 

З484A<9 2 

+FB5O 6OCB?A<FP 9:98A96AO= >69EF, <7DB>G AG:AB CD<A9EF< @47G >BD;<AG E 
K9FODP@S >D<EF4??4@< D4;AB7B J69F4. #9D6B= A9B5IB8<@B A4=F< >BD;<AG, 4 >D<EF4??O 
@B:AB E?B:<FP 6 A9ё 6 CDB<;6B?PAB@ CBDS8>9. �4> A4=F< K<E?B ECBEB5B6 6OCB?A<FP 
;484A<9? 

З484A<9 3 

!984?9>B BF CB?P;B64F9?S 9EFP 9 D9EFBD4AB6. �; A<I A48B 6O5D4FP 4, >BFBDO9 5G8GF 
BFB5D4:4FPES A4 7?46AB@ Q>D4A9. %>B?P>B 9EFP ECBEB5B6 6O5D4FP D9EFBD4AO? 

З484A<9 4 

%>B?P><@< ECBEB54@< @B:AB ;4CB?A<FP ECBDF<6AO= CP989EF4? <; FDёI @9EF, 9E?< 
9EFP 10 CD9F9A89AFB6?  

З484A<9 5 

�; 9 4>FёDB6 6O5<D4RF K9FODёI 8?S @4EEB6><. #BDS8B> 6O5D4AAOI ?R89= A9 64:9A. 
%>B?P>B 9EFP ECBEB5B6 6O5D4FP 4>FёDB6? 

 
�D4>F<K9E>4S D45BF4 №21 

«"D9G7B?PA<> �4E>4?S. $BD@G?4 5<AB@4 �PRFBA4» 

З484A<9 1 

$4E>DOFP E>B5>< 6 6OD4:9A<< (x+1)6 
З484A<9 2 

$4E>DOFP E>B5>< 6 6OD4:9A<< (a2-2b)5 
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З484A<9 3 

!4=F< 13-= K?9A D4;?B:9A<S 5<AB@4 (√33 + √2)15
 

З484A<9 4 

!4=F< 7-= K?9A D4;?B:9A<S 5<AB@4 (2ý2 2 þ3)11 
З484A<9 5 

$4E>DOFP E>B5>< 6 6OD4:9A<< (ý + 2)9 
 

�D4>F<K9E>4S D45BF4 №22 

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

З484A<9 1 
&GD479AFEF6B D4ECB?4749F Q>E>GDEB6B84@< CB 6BEP@< 8D96A9DGEE><@ 7BDB84@. 

�79AFEF6B CD98?B:<?B >?<9AFG 6O5D4FP @4DLDGF CBE9M9A<S FD9I (<; CD98?B:9AAOI 
6BEP@<) 7BDB8B6 6 ?R5B= CBE?98B64F9?PABEF<. %>B?P>B EGM9EF6G9F ECBEB5B6 BD74A<;4J<< 
F4>B7B @4DLDGF4? 

З484A<9 2 
%>B?P>B EGM9EF6G9F ECBEB5B6 B5B;A4K9A<S 69DL<A FD9G7B?PAB= C<D4@<8O E 

CB@BMPR 5G>6 A, B, %, E?  
З484A<9 3 
%>B?P>B D4;?<KAOI K9FOD9I;A4KAOI K<E9? EGM9EF6G9F ECBEB5B6 B5B;A4K9A<S 

69DL<A FD9G7B?PAB= C<D4@<8O E CB@BMPR 5G>6 A, B, %, E?  
З484A<9 4 
%>B?P>B D4;?<KAOI K9FOD9I;A4KAOI K<E9? (6E9 J<HDO >BFBDOI D4;?<KAO) @B:AB 

;4C<E4FP, <ECB?P;GS J<HDO 2, 4, 5, 6, 7, 8? 
З484A<9 5 
�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? 
З484A<9 6 
$9L<FP BFABE<F9?PAB m GD46A9A<9: 
1) )3(73

2

2

2 ý  mCC mm ; 2) 
3

3

3

1 514  ý mm CC ; 3) 665

25 ýmC . 

З484A<9 7 
�OK<E?<FP 

1) 
0

12C ; 2) 
1

10C ; 3) 
12

13C ; 4) 
16

16C ; 5) 
2

18C ; 6) 
30

32C . 

З484A<9 8 

�4C<E4FP D4;?B:9A<9 5<AB@4 ø ù512 x  

 
�D4>F<K9E>4S D45BF4 №23 

«�D<@9DO CD<@9A9A<S @4F9@4F<K9E>B7B B:<84A<S (EFD4IB64A<9, ?BF9D9S). 
�4F9@4F<K9E>B9 B:<84A<9 EG@@O E?GK4=AOI 69?<K<A» 

З484A<9 1 

�DBE4RFES 869 <7D4?PAO9 >BEF<. !4=8<F9 @4F9@4F<K9E>B9 B:<84A<9 8?S 
CDB<;6989A<S BK>B6 A4 6OC46L<I 7D4ASI. 

З484A<9 2 

%FD9?B> 6989F EFD9?P5G CB J9?< E 69DBSFABEFPR CBC484A<S CD< >4:8B@ 6OEFD9?9 
0,2. �4 >4:8B9 CBC484A<9 BA CB?GK49F 5 BK>B6, 4 6 E?GK49 CDB@4I4 BK>B6 9@G A9 
A4K<E?SRF. %BEF46<FP ;4>BA D4ECD989?9A<S K<E?4 BK>B6, CB?GK9AAOI EFD9?>B@, ;4 3 
6OEFD9?4, < 6OK<E?<FP @4F9@4F<K9E>B9 B:<84A<9 QFB= E?GK4=AB= 69?<K<AO. 

З484A<9 3 

�4 8B@ 6A9E9A EFD4IB6B= 6;ABE 200 DG5?9=. �9DBSFABEFP 9@G E7BD9FP 6 84AAB= 
@9EFABEF< 8?S F4>B7B F<C4 8B@B6 BJ9A<649FES, >4> 0,01. � E?GK49, 9E?< 8B@ E7BD<F, 
EFD4IB64S >B@C4A<S 8B?:A4 6OC?4F<FP ;4 A97B 10000 DG5?9=. �4>GR CD<5O?P 6 ED98A9@ 
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B:<849F CB?GK<FP >B@C4A<S? !4 >4>GR CD<5O?P E@B:9F D4EEK<FO64FP >B@C4A<S, 9E?< 8?S 
CB?GK9A<S EFD4IB6B= EG@@O 6 D4;@9D9 10000 DG5?9= BA4 5G89F 5D4FP 6;ABE 100 DG5?9=? 

З484A<9 4 

%B7?4EAB 4@9D<>4AE><@ EF4F<EF<K9E><@ F45?<J4@ E@9DFABEF<, 69DBSFABEFP FB7B, 
KFB 25-?9FA<= K9?B69> CDB:<69F 9M9 7B8, D46A4 0,992 (E?98B64F9?PAB, 69DBSFABEFP FB7B, 
KFB BA G@D9F, D46A4 0,008). %FD4IB64S >B@C4A<S CD98?4749F F4>B@G K9?B69>G ;4EFD4IB64FP 
E6BR :<;AP A4 7B8 A4 EG@@G 1000$; EFD4IB6B= 6;ABE D469A 10$. !4=F< @4F9@4F<K9E>B9 
B:<84A<9 CD<5O?< >B@C4A<<. 

З484A<9 5 
�4A>B6E>4S BD74A<;4J<S 6O849F ;4=@O CB 1 @?A DG5. EDB>B@ A4 1 7B8. �9DBSFABEFP 

A96B;6D4F4 >D98<F4 3 1%. �4>GR CDBJ9AFAGR EF46>G 8B?:9A GEF4AB6<FP 54A>, KFB5O 6 
ED98A9@ <@9FP CD<5O?P? 

 
�D4>F<K9E>4S D45BF4 №24 

«�C9D4J<< A48 EB5OF<S@<: C9D9E9K9A<9, B5N98<A9A<9 EB5OF<=, 
CDBF<6BCB?B:AO9 EB5OF<S» 

З484A<9 1 

�<>4 8B?:A4 6O5D4FP FB?P>B B8<A 89E9DF <; 8 6<8B6 >B>F9=?S, 5 6<8B6 @BDB:9AB7B 
< 5 6<8B6 =B7GDF4. %>B?P><@< ECBEB54@< BA4 @B:9F 6O5D4FP 89E9DF?  

З484A<9 2 

� 7DGCC9 7 K9?B69> <@9RF «5» CB @4F9@4F<>9, 9 K9?B69> 4 «5» CB H<?BEBH<<. � 
E9EE<< 2 Q>;4@9A4. �;69EFAB, KFB 4 K9?B69>4 E84?< E9EE<R BF?<KAB. %>B?P>B K9?B69> 
<@99F IBFS 5O B8AG CSF9D>G 6 E9EE<<? 

З484A<9 3 

 4D<A4 >GC<?4 3-I >DB?<>B6: E9DB7B (E), 59?B7B (5) < DS5B7B (D). %>B?P>B 
EGM9EF6G9F D4;?<KAOI ECBEB5B6 CBE48<FP QF<I >DB?<>B6 6 3 >?9F><, 9E?< 6 B8AB= >?9F>9 
@B:9F A4IB8<FPES FB?P>B 1 >DB?<>? 

З484A<9 4 

2D4 IBK9F CB8B5D4FP B89:8G 8?S >?4EEAB7B 69K9D4. %>B?P>B D4;?<KAOI 
>B@C?9>FB6 B89:8O @B:9F CB?GK<FPES G 2DO, 9E?< G A97B 9EFP @4=>< 2-I J69FB6, AB G 
>4:8B7B J69F4 9EFP 3 D4;?<KAOI 6<84 (B8ABJ69FA4S @4=>4, 6 CB?BE>G < 6 >?9FBK>G), 4 
F4>:9 59?O9 < KёDAO9 LBDFO? 

З484A<9 5 

%>B?P><@< D4;?<KAO@< ECBEB54@< @B:AB EBEF46<FP EC<EB> GK9A<>B6 <; 6 K9?B69>? 
 

�D4>F<K9E>4S D45BF4 №25 

«!?B:9A<9 69DBSFABEF9=. �9;46<E<@O9 EB5OF<S. #@AB:9A<9 69DBSFABEF9=» 

З484A<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@. 
З484A<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? 

З484A<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. 

З484A<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><? 
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З484A<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. 
З484A<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. 

З484A<9 7 
�4>B64 69DBSFABEFP FB7B, KFB 6 K9FOD9I E84AAOI >4DF4I 5G89F B8<A FG; < B8<A 

>BDB?P? 
З484A<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. 

З484A<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? 

 
�D4>F<K9E>4S D45BF4 №26 

«!?GK4=AO9 69?<K<AO. &9AFD4?PAO9 F9A89AJ<< E?GK4=AB= 69?<K<AO» 

З484A<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. 

З484A<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. 

З484A<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 
!9CD9DO6A4S E?GK4=A4S 69?<K<A4 ) ;484A4 <AF97D4?PAB= HGA>J<9= D4ECD989?9A<S: F(x) = { 0 CDи I < 0,I3 CDи 0 f I f 1,1 CDи 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). 

З484A<9 5 
$45BK<= B5E?G:<649F FD< EF4A>4. �;69EFAB, KFB 69DBSFABEFP 59EC9D95B=AB= D45BFO A4 
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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. 

З484A<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. 
З484A<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 

 
�D4>F<K9E>4S D45BF4 №27 

«�4>BA 5B?PL<I K<E9?. �O5BDBKAO= @9FB8 <EE?98B64A<=» 

З484A<9 1 

"J9A<FP 69DBSFABEFP FB7B, KFB 6 F9K9A<9 5?<:4=L97B 8AS CBFD95ABEFP 6 6B89 6 
A4E9?9AAB@ CGA>F9 CD96OE<F 150 000 ?, 9E?< ED98A9EGFBKA4S CBFD95ABEFP 6 A9= EBEF46?S9F 
50 000 ?. 

З484A<9 2 

%D98A99 K<E?B EB?A9KAOI 8A9= 6 7B8G 8?S 84AAB= @9EFABEF< D46AB 90 "J9A<FP 
69DBSFABEFP FB7B, KFB 6 F9K9A<9 7B84 6 QFB= @9EFABEF< 5G89F A9 5B?99 240 EB?A9KAOI 8A9=. 

З484A<9 3 

#D<@9D 3 �?<A4 <;7BF46?<649@OI 89F4?9= S6?S9FES E?GK4=AB= 69?<K<AB=, ED98A99 
;A4K9A<9 >BFBDB= 50 @@. %D98A9>648D4F<KAB9 BF>?BA9A<9 QFB= 69?<K<AO D46AB 0,2 @@. 
"J9A<FP 69DBSFABEFP FB7B, KFB BF>?BA9A<9 8?<AO <;7BFB6?9AAB= 89F4?< BF 99 ED98A97B 
;A4K9A<S CB 45EB?RFAB= 69?<K<A9 A9 CD96;B=89F 0,4 @@. 

З484A<9 4 

%D98A9EGFBKAB9 CBFD95?9A<9 Q?9>FDBQA9D7<< 6 A4E9?9AAB@ CGA>F9 D46AB 20 000 >�F/K, 
4 ED98A9>648D4F<KAB9 BF>?BA9A<9 4 200 >�F/K. �4>B7B CBFD95?9A<S Q?9>FDBQA9D7<< 6 
QFB@ A4E9?9AAB@ CGA>F9 @B:AB B:<84FP 6 5?<:4=L<9 EGF>< E 69DBSFABEFPR, A9 @9APL9= 
0,96? 

З484A<9 5 

%D98A<= 69E >?G5AS >4DFBH9?S D469A 150 7. "J9A<FP 69DBSFABEFP FB7B, KFB A4G84KG 
6;SFO= >?G59AP >4DFBH9?S 69E<F A9 5B?99 500 7? 

 
�D4>F<K9E>4S D45BF4 №28 

«�9CD9DO6AO9 E?GK4=AO9 69?<K<AO (D4ECD989?9A<S)» 

З484A<9 1 

#DB<;6B8<FES E9D<S <; 5 A9;46<E<@OI B8<A4>B6OI Q>EC9D<@9AFB6. �9DBSFABEFP G84K< 
6 B8AB@ Q>EC9D<@9AF9 D46A4 ā = 0.6 �4>B64 69DBSFABEFP, KFB >B?<K9EF6B G84K 5G89F 
(a) DB6AB 2?  
(b) DB6AB 3?  
(c) BF 1 8B 3 6>?RK<F9?PAB? 
З484A<9 2 

#DB<;6B8<FES E9D<S <; 5 A9;46<E<@OI B8<A4>B6OI Q>EC9D<@9AFB6. �9DBSFABEFP G84K< 
6 B8AB@ Q>EC9D<@9AF9 D46A4 ā = 0.6 �4>B64 69DBSFABEFP, KFB >B?<K9EF6B G84K 5G89F  
(a) DB6AB 2?  
(b) DB6AB 3?  
(c) BF 1 8B 3 6>?RK<F9?PAB? 
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З484A<9 3 

�;69EFAB, KFB A9CD9DO6A4S E?GK4=A4S 69?<K<A4 � D4ECD989?9A4 D46AB@9DAB A4 
BFD9;>9 BF 2 8B 10.  
(a) "CD989?<F9, K9@G D46AB ;A4K9A<9 HGA>J<< C?BFABEF< A4 84AAB@ BFD9;>9.  
(b) $4EEK<F4=F9 @98<4AG D4ECD989?9A<S.  
 

�D4>F<K9E>4S D45BF4 №29 

«�B6FBD9A<9 <;GK9AAB7B» 

З484A<9 1 

'CDBEF<F9 6OD4:9A<9: (4-9
) 3

2

.  
З484A<9 2 

�?9>E9= IBK9F 6?B:<FP 50000 DG5?9= A4 6 ?9F, KFB5O CB?GK<FP A9 @9APL9 70000 
DG5?9=. "8<A 54A> CD98?4749F 6?B:<FP 89AP7< CB8 9% 7B8B6OI, 4 8DG7B= - CB8 0,7% 6 
@9ESJ. �4>B@G 54A>G BF84FP CD98CBKF9A<9 �BD<EG? 

З484A<9 3 

$4;?B:<FP A4 @AB:<F9?< K<E?B 68 740 

З484A<9 4 

�4A4 79B@9FD<K9E>4S CDB7D9EE<S (bn), ;A4@9A4F9?P >BFBDB= D469A 3, 4 b1  =  9. 
!4=8<F9 b8. 

З484A<9 5 

�4A> A4K<E?S9F CB 6>?484@ 7% 7B8B6OI. %>B?P>B 89A97 5G89F A4 EK9FG G 6>?48K<>4 
K9D9; 8 ?9F, 9E?< BA CB?B:<? A4 EK9F 100 000 D < A9 EA<@4? A4K<E?9A<S? 

З484A<9 6 

!4=8<F9 cosα, 9E?< sinα =23 < α Є(�; 2�) 

З484A<9 7 

$9L<FP GD46A9A<9 7D4H<K9E><@ ECBEB5B@: x2+4x−5=0 
З484A<9 8 

%>B?P>B EGM9EF6G9F ECBEB5B6 B5B;A4K9A<S 69DL<A C4D4??9?9C<C984 E CB@BMPR 
5G>6 A, B, %, E, A1, B1, %1, E1?  

 
�D4>F<K9E>4S D45BF4 №30 

«�D<@9A9A<9 CDB<;6B8AOI Q?9@9AF4DAOI HGA>J<= CD< D9L9A<< ;484K» 

З484A<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 
 

�D4>F<K9E>4S D45BF4 №31 

«�DB<;6B8A4S < Q>EFD9@G@O HGA>J<<» 

З484A<9 1 
!4=8<F9 Q>EFD9@G@O HGA>J<< G = I3 3 6I2. 

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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З484A<9 2 
!4=8<F9 CDB@9:GF>< @BABFBAABEF< HGA>J<< G = -I2 + 2I 3 3 
З484A<9 3 
%BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< G = I3 3 I2 6 FBK>9 E 45EJ<EEB= 

I0 = -1. 
З484A<9 4 
!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< G = I + A4 BFD9;>9 [1; 3]. 
З484A<9 5 
!4=8<F9 Q>EFD9@G@O HGA>J<< G = 2I3 3 3I2. 
З484A<9 6 
!4=8<F9 CDB@9:GF>< @BABFBAABEF< HGA>J<< G = I2 3 2I + 3 
З484A<9 7 
%BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< G = I3 + I2 6 FBK>9 E 45EJ<EEB= 

I0 = 1. 
З484A<9 8 
!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< G = - I - A4 BFD9;>9 [1; 4]. 

 
�D4>F<K9E>4S D45BF4 №32 

«�DB6989A<9 E CB@BMPR CDB<;6B8AB= <EE?98B64A<S HGA>J<<» 

З484A<9 1 
% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<<: 

f(x) = 2x3 3 3x2 3 36x + 40. 
З484A<9 2 
�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) = -0,5x2 + 2x + 6. 
З484A<9 3 
!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = x4 3 8x2 + 5 A4 

CDB@9:GF>9 [-3;2]. 
З484A<9 4 
% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 

HGA>J<<: f(x) =x4 3 8x2 + 3. 
З484A<9 5 
�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) =-x2 - 2x + 8. 
З484A<9 6 
!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = 2x3 + 3x2 3 36x A4 

BFD9;>9 [-2;1]. 
З484A<9 7 
% CB@BMPR CDB<;6B8AB= A4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 

HGA>J<<: f(x) = 2x3 3 15x2 + 36x. 
З484A<9 8 
�EE?98G=F9 HGA>J<R < CBEFDB=F9 9ё 7D4H<>: f(x) = -x2 + 3x + 4. 
З484A<9 9 
!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< f(x) = x4 3 2x2 + 3 A4 

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

�D4>F<K9E>4S D45BF4 №33 

«�5M<9 @9FB8O D9L9A<S GD46A9A<=. �9FB8 D4;?B:9A<S A4 @AB:<F9?<. �9FB8 
66989A<S AB6B= C9D9@9AAB=» 

З484A<9 1 

$9L<FP GD46A9A<9 √ý2 2 5ý + 1 = √ý 2 4 
З484A<9 2 
$9L<FP GD46A9A<9 ý4 2 5ý3 + 8ý2 2 5ý + 1 = 0 
З484A<9 3 
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$9L<FP GD46A9A<9 9� 2 4 ∗ 3� + 3 = 0 
З484A<9 4 
$9L<FP GD46A9A<9 sin2x = 0 
 

�D4>F<K9E>4S D45BF4 №34 

« 9L9A<9 A9D469AEF6 E B8AB= C9D9@9AAB=» 

З484A<9 1 

$9L<FP A9D469AEF6B √�+1�25 g 0 

З484A<9 2 

$9L<FP A9D469AEF6B 3ý + 1�28 > 1�28 + 9 

З484A<9 3 РешиFь AеDавеAEFвB 1x2 2 8x + 7 > √xx2 2 8x + 7 

З484A<9 4 

$9L<FP E<EF9@G A9D469AEF6 { 5ý 2 ý2 g 0,6 2 2ý < 22. 
З484A<9 5 

$9L<FP E<EF9@G A9D469AEF6 {6ý2 2 5ý + 1 < 0,5ý 2 2 g 0.  

 
�D4>F<K9E>4S D45BF4 №35 

« 9L9A<9 A9D469AEF6 @9FB8B@ <AF9D64?B6» 

З484A<9 1 

$9L<FP A9D469AEF6B  
 

З484A<9 2 

$9L<FP A9D469AEF6B  
 

З484A<9 3 

$9L<FP A9D469AEF6B  
 

З484A<9 4 

$9L<FP A9D469AEF6B  
�D4>F<K9E>4S D45BF4 №36 

« 9L9A<9 E<EF9@ GD46A9A<= @9FB8B@ CB8EF4AB6><, @9FB8B@ 4?795D4<K9E>B7B 
E?B:9A<S < @9FB8B@ 66989A<S AB6B= C9D9@9AAB=» 

З484A<9 1 

$9L<FP E<EF9@G GD46A9A<= {x + 2y = 21,4x+y2 = 16.  

З484A<9 2 

$9L<FP E<EF9@G GD46A9A<= { 3y+1 2 2x = 5,4x 2 6 ∗ 3y + 2 = 0. 
З484A<9 3 

$9L<FP E<EF9@G GD46A9A<={2x ∗ 9y = 162,3x4y = 48.  
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З484A<9 4 

$9L<FP E<EF9@G GD46A9A<={ 3x21 f √3,(0,2)3x222 = (0,2)2x2+x+4. 
 

�D4>F<K9E>4S D45BF4 №37 

« 9L9A<9 <DD4J<BA4?PAOI < CB>4;4F9?PAOI GD46A9A<= < A9D469AEF6» 

З484A<9 1  

$9L<FP A9D469AEF6B √2 2  ý 2 ý2   > −1 
З484A<9 2 

$9L<FP A9D469AEF6B √15 2  2x 2  x 2  +  √x 2  3  > 2x − 7. 
З484A<9 3 

$9L<FP GD46A9A<9 4 x 2+3x = 116 

З484A<9 4 
$9L<FP GD46A9A<9 5x+3 2 3 ∗ 5x+1 2 10 ∗ 5x = 4 
 

�D4>F<K9E>4S D45BF4 №38 

«�;4<@AB9 D4ECB?B:9A<9 CDS@OI 6 CDBEFD4AEF69. #7B? @9:8G 86G@S 
CDS@O@<» 

 

 

�484K4 1 

 

#DS@4S 4 A9 ?9:<F 6 

C?BE>BEF< 

C4D4??9?B7D4@@4 

ABCD."CD989?<F9 

6;4<@AB9 D4ECB?B:9A<9 

 CDS@OI a < BC,9E?< a II 

AB  

 

 

 

 

 

 

�484K4 2 

 

1.#DS@4S 4 A9 ?9:<F 6 

C?BE>BEF< ABC."CD989?<F9 

6;4<@AB9 D4ECB?B:9A<9 

CDS@OI a < AC,9E?< a II AB 

 

 

 

 

 

    

 

 

 

�484K4 3 

 

1.#DS@4S 4 A9 ?9:<F 6 

C?BE>BEF< FD4C9J<< ABCD. 

"CD989?<F9 6;4<@AB9 

D4ECB?B:9A<9 CDS@OI a < BC, 

9E?< a II AB. 
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�484K4 4 

 

1.�4A F9FD4Q8D ABCD. 

"CD989?<F9 6;4<@AB9 

D4ECB?B:9A<9 CDS@OI 

AD < BC. 

 

 

 

  

 

�484K4 5 

 

1."CD989?<F9 6;4<@AB9 

D4ECB?B:9A<9 CDS@OI MA < 

DC 

 

 

 

�484K4 6 

 

1."CD989?<F9 6;4<@AB9 

D4ECB?B:9A<9 CDS@OI AN <  

CM, 9E?< NM∩(ABC) 
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�D4>F<K9E>4S D45BF4 №39 

«�9DC9A8<>G?SDABEFP CDS@B= < C?BE>BEF<. "9BD9@4 B FD9I C9DC9A8<>G?SD4I» 

 

�4D<4AF 1 

 

�1. #B?P;GSEP <;B5D4:9A<9@ A4 D<EGA>9 1, A4;B6<F9: 

4) FBK>G C9D9E9K9A<S CDS@B= AD E C?BE>BEFPR DD1C; 

5) ?<A<R C9D9E9K9A<S C?BE>BEF9= ADD1 < D1CD. 

� >4>B= <; C?BE>BEF9= ADD1, A1B1B, 

��1%1, �%D A9 ?9:<F FBK>4 �? 

 

�2. #9D9K9DF<F9 D<EGAB> 2 6 F9FD48P < CBEFDB=F9: 

4) FBK>G C9D9E9K9A<S CDS@B= MH E C?BE>BEFPR ��%; 

5) ?<A<R C9D9E9K9A<S C?BE>BEF9= MHB < �BC. 

�1. &BK>4 " 3 J9AFD B>DG:ABEF<, BC<E4AAB= B>B?B 

FD9G7B?PA<>4 ��%. #D<A48?9:<F ?< FBK>4 % 

C?BE>BEF<, 6 >BFBDB= ?9:4F FBK>< �, � < "? 

�4D<4AF 2 
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�1. #B?P;GSEP <;B5D4:9A<9@ A4 D<EGA>9 1, A4;B6<F9: 

4) FBK>G C9D9E9K9A<S CDS@B=  % E C?BE>BEFPR �1�C1; 

5) ?<A<R C9D9E9K9A<S C?BE>BEF9=  %1% < �%�1. 

� >4><I <; C?BE>BEF9= ADD1, ABB1, ABD, MD1%1, 

?9:<F CDS@4S MD1? 

 

�2. #9D9K9DF<F9 D<EGAB> 2 6 F9FD48P < CBEFDB=F9: 

4) FBK>G C9D9E9K9A<S CDS@B= $� E C?BE>BEFPR 

��%; 

5) ?<A<R C9D9E9K9A<S C?BE>BEF9= $�% < �DC. 

�1. &BK>4 " 3 J9AFD B>DG:ABEF<, BC<E4AAB= 

B>B?B K9FOD9IG7B?PA<>4 ��%D. &BK>< �, " < % 

CD<A48?9:4F C?BE>BEF< . #D<A48?9:<F ?< QFB= C?BE>BEF< 69DL<A4 D? 

 

�D4>F<K9E>4S D45BF4 №40 

«�9DC9A8<>G?SD < A4>?BAAO9. #7B? @9:8G CDS@B= < C?BE>BEFPR. 
�6G7D4AAO= G7B?» 

 

�4D<4AF I 
1. #DS@4S 4 C4D4??9?PA4 C?BE>BEF< α, CDS@4S b F4>:9 C4D4??9?PA4 C?BE>BEF< 

α.  B7GF ?< 4 < b: 

4) �OFP C4D4??9?PAO@<? 

5) #9D9E9>4FPES? 

6) �OFP E>D9M<64RM<@<ES CDS@O@<? 

2. &BK>4   ?9:<F 6A9 C?BE>BEF< C4D4??9?B7D4@@4 ��%D. 

4) �B>4:<F9, KFB ED98A<9 ?<A<< FD9G7B?PA<>B6 MAD < MBC C4D4??9?PAO. 

5) !4=8<F9 QF< ED98A<9 ?<A<<, 9E?< 5B>B64S EFBDBA4 C4D4??9?B7D4@@4 D46A4 5, 4 97B 

6OEBF4 D46A4S 4 < 89?<F EFBDBAG, > >BFBDB= CDB6989A4, CBCB?4@. 

3. #?BE>BEFP α C9D9E9>49F EFBDBAO �� < �% FD9G7B?PA<>4 ��% 6 FBK>4I   < N 

EBBF69FEF69AAB. BN:NC=5:8. MB:AB=5:13. 

4) �B>4:<F9, KFB �% || α. 

5) !4=8<F9 MN, 9E?< �%=26. 

4. +9D9; 69DL<AG % >648D4F4 ��%D, CDBIB8<F CDS@4S %�, A9 ?9:4M4S 6 C?BE>BEF< 

>648D4F4. 

4) �B>4:<F9, KFB %� < �D E>D9M<64RM<9ES. 

5) +9@G D469A G7B? @9:8G %� < �D. '7B? %�� D469A 45 7D48GEB6, G7B? %�� D469A 
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75 7D48GEB6? 

�4D<4AF II 
1. #DS@4S 4 C9D9E9>49F C?BE>BEFP α, CDS@4S b F4>:9 C9D9E9>49F C?BE>BEF< α.  B7GF 

?< 4 < b: 

4) �OFP C4D4??9?PAO@<? 

5) #9D9E9>4FPES? 

6) �OFP E>D9M<64RM<@<ES CDS@O@<? 

2. &D9G7B?PA<> ��% < FD4C9J<S KMNP <@9RF B5MGR ED98ARR ?<A<R EF, MN||EF, 

EF||BC. 

4) �B>4:<F9, KFB �%|| KP. 

5) !4=8<F9 KP < MN, 9E?< �%=24, �$:MN = 8:3. 

3. #?BE>BEFP α CDBIB8<F K9D9; EFBDBAG �� FD9G7B?PA<>4 ��%. #DS@4S C9D9E9>49F 

EFBDBAO �% < �% 6 FBK>4I M < N EBBF69FEF69AAB.  %:�C=6:13, NC:AN=6:7. 

4) �B>4:<F9, KFB MN || α. 

5) !4=8<F9 MN, 9E?< �%=39. 

4. &BK>4 F ?9:<F 6A9 C?BE>BEF< FD4C9J<< ABCD. 

4) �B>4:<F9, KFB AF < BC E>D9M<64RM<9ES. 

5) +9@G D469A G7B? @9:8G AF < BC, 9E?< G7B? AFD D469A 70 7D48GEB6, G7B? FDA 

D469A 40 7D48GEB6?  

 

�D4>F<K9E>4S D45BF4 №41 

«�OK<E?9A<9 Q?9@9AFB6 @AB7B7D4AA<>B6: Dё5D4, 8<47BA4?<, G7?O» 

 

З484A<9 1 

"F 89D96SAAB= CD46<?PAB= CSF<G7B?PAB= CD<;@O BFC<?<?< 6E9 9ё 
69DL<AO (E@. D<E.). %>B?P>B 7D4A9= G CB?GK<6L97BES @AB7B7D4AA<>4 
(A96<8<@O9 Dё5D4 A4 D<EGA>9 A9 <;B5D4:9AO)? 

 
З484A<9 2 

!4=8<F9 G7B? ABD @AB7B7D4AA<>4, 
<;B5D4:9AAB7B A4 D<EGA>9. �E9 86G7D4AAO9 G7?O 
@AB7B7D4AA<>4 CDS@O9. "F69F 84=F9 6 7D48GE4I. 

  
 

 

 

З484A<9 3 

�64 D95D4 CDS@BG7B?PAB7B C4D4??9?9C<C984, 
6OIB8SM<9 <; B8AB= 69DL<AO, D46AO 1, 2. #?BM48P CB69DIABEF< 
C4D4??9?9C<C984 D46A4 16. !4=8<F9 97B 8<47BA4?P. 

 
З484A<9 4 
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�64 D95D4 CDS@BG7B?PAB7B C4D4??9?9C<C984, 6OIB8SM<9 
<; B8AB= 69DL<AO, D46AO 2 < 6. "5N9@ C4D4??9?9C<C984 D469A 
48. !4=8<F9 FD9FP9 D95DB C4D4??9?9C<C984, 6OIB8SM99 <; FB= :9 
69DL<AO. 

 
З484A<9 5 

 
!4=8<F9 >648D4F D4EEFBSA<S @9:8G 69DL<A4@< C < A1 

CDS@BG7B?PAB7B C4D4??9?9C<C984, 8?S >BFBDB7B AB  =  5, 
AD  =  4, AA1=3. 

 
 
 
 

 
�D4>F<K9E>4S D45BF4 №42 

«�5N9@ C<D4@<8O, >BAGE4 < L4D4» 

 
�484A<9 1. 

�<4@9FD BEAB64A<S >BAGE4 D469A 12, 4 8?<A4 B5D4;GRM9= 3 10. !4=8<F9 B5N9@ >BAGE4. 

� BF69F9 ;4C<L<F9  vπ. 

 

 

$9L9A<9: V = 13  πr2h  r = 6  h = 8  V = 13 π ∙ 62 ∙ 8 = 96π   

"F69F: 96. 

�484A<9 2.  

$95D4 CDS@BG7B?PAB7B C4D4??9?9C<C984 D46AO 4, 5 < 8. !4=8<F9 B5N9@ 

C4D4??9?9C<C984. 
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 V = a ∙ b ∙ c 2 HBD@G?а E 5 >?аEEа V = 4 ∙ 5 ∙ 8 = 160 

"F69F:160 

 

�484A<9 3.  

$48<GE BEAB64A<S J<?<A8D4 D469A 4, 6OEBF4 10π  . !4=8<F9 B5N9@ J<?<A8D4. 

 

 

 V = πr2h V = π ∙ 42 ∙ 10π = 160 

"F69F:160 

�484A<9 4. 

 � BEAB64A<< FD9G7B?PAB= C<D4@<8O ?9:<F CDS@BG7B?PAO= FD9G7B?PA<> E >4F9F4@< 4 

< 3. !4=8<F9 B5N9@ C<D4@<8O, 9E?< 9ё 6OEBF4 D46A4 9. 

 

 V = 13 SBEAh SBEA = 12 ∙ a ∙ b   S = 12 ∙ 3 ∙ 4 = 6 
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V = 13 ∙ 6 ∙ 9 = 18 

"F69F:18 

 

�484A<9 5.  

"5N9@ >BAGE4 D469A 12. #4D4??9?PAB BEAB64A<R >BAGE4 CDB6989AB E9K9A<9, 89?SM99 

6OEBFG >BAGE4 CBCB?4@. !4=8<F9 B5N9@ BFE9K9AAB7B >BAGE4. 

 

 

 

%CBEB5 1. 

�<A9=AO9 D4;@9DO 5B?PLB7B >BAGE4 r и h. �<A9=AO9 D4;@9DO @4?9AP>B7B >BAGE4 r2 < h2 

. 13 πr2 = 12                                   
13 π r24 ∙ h2 = V@ 

#D9B5D4;G9@: πr2 = 36                                      
124 πr2 = V@ 

#B8EF46<@: 124 ∙ 36 = V@ V@ = 1,5 

"F69F:1,5  - E?B:AB 

 

%CBEB5 2. 

 

#B8E>4;>4: 

#D< <;@9A9A<< 6E9I ?<A9=AOI D4;@9DB6 F9?4 6 k D4;, B5N9@  QFB7B F9?4 <;@9AS9FES 6 k3 D4;. 
 k = 2   k3 = 8  V = 128 = 1,5 

"F69F:1,5 

�4AAO= CD<9@ D9L9A<S ;484K A9 FD95G9F ;A4A<S HBD@G?O B5N9@4 >BAGE4. 
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�484A<9 6.  

�BA<K9E>4S 6BDBA>4 B5N9@B@ 16 ?<FDB6 CB?ABEFPR ;4CB?A9A4 :<8>BEFPR. �; 6BDBA>< 

6OK9DC4?< K4EFP :<8>BEF<, CD< QFB@ 99 GDB69AP EA<;<?ES 8B CB?B6<AO 6OEBFO 6BDBA><. 

%>B?P>B ?<FDB6 :<8>BEF< 6OK9DC4?<? 

 

 

 k = 2    k3 = 8  V = 168 = 2 

!4=89@  E>B?P>B ?<FDB6  :<8>BEF< 6OK9DC4?<: 

16-2=14 

"F69F:14 

 

�484A<9 7. 

� EBEG8 6 6<89 >BAGE4 A4?<F4 :<8>BEFP 8B  14  6OEBFO. "5N9@ A4?<FB= :<8>BEF< D469A 

5. %>B?P>B :<8>BEF< AG:AB 8B?<FP, KFB5O A4CB?A<FP EBEG8 8B69DIG? 

 

 k = 4    k3 = 64  V = 64 ∙ 5 = 320 

 

!4=89@  E>B?P>B :<8>BEF< AG:AB 8B?<FP, KFB5O A4CB?A<FP EBEG8 8B69DIG: 

320-5=315 

"F69F:315 

 

�484A<9 8.  

"5Nё@ CDS@BG7B?PAB7B C4D4??9?9C<C984 D469A 108. +9@G 5G89F D469A B5Nё@ 

C4D4??9?9C<C984, 9E?< >4:8B9 97B D95DB G@9APL<FP 6 FD< D4;4? 
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 k = 3    k3 = 27  V = 10827 = 4 

"F69F: 4 

 

 

�484A<9  9.  

"5Nё@ J<?<A8D4 D469A 30. +9@G D469A B5Nё@ >BAGE4 E F4><@ :9 BEAB64A<9@ < 

6OEBFB=? 

 

#B8E>4;>4: 

�E?< J<?<A8D < >BAGE <@9RF B5M99 BEAB64A<9 < 6OEBFG, FB   Vk = 13 VJ Vk = 13 ∙ 30 = 10 

"F69F:10 

 

�484A<9 10. 

 "5Nё@ >BAGE4 D469A 25. +9@G D469A B5Nё@ J<?<A8D4 E F4><@ :9 BEAB64A<9@ < 

6OEBFB=? 
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 25 = 13 VJ 

 VJ = 75 

"F69F:75 

 
�D4>F<K9E>4S D45BF4 №43 

«!9K9A<S @AB7B7D4AA<>B6 < L4D4. �D46<?4 CBEFDB9A<S» 

 
З484A<9 1. 

$46AB5B>4S FD4C9J<S 6D4M49FES 6B>DG7 BE<, CDBIB8SM9= K9D9; 69DL<AG A<:A97B 

BEAB64A<S C4D4??9?PAB 6OEBF9. !4=8<F9 B5N9@ CB?GK9AAB7B F9?4 6D4M9A<S, 9E?< A<:A99 

BEAB64A<9 FD4C9J<< 10 E@, 69DIA99 BEAB64A<9 6 E@, 4 BEFDO= G7B? 60°. 

 З484A<9 2. 

�648D4F EB EFBDBAB= 4 E@ 6D4M49FES 6B>DG7 BE<, CDBIB8SM9= K9D9; B8AG <; 97B 

69DL<A C4D4??9?PAB 8<47BA4?< >648D4F4 !4=F< B5N9@ CB?GK9AAB7B F9?4 6D4M9A<S. 

 З484A<9 3. 

$48<GE BEAB64A<S >BAGE4 D469A 3√2E@, 4 B5D4;GRM<9 A4>?BA9AO > C?BE>BEF< 

BEAB64A<S CB8 G7?B@ 45 7D48GEB6. !4=8<F9 B5N9@ >BAGE4. 

 З484A<9 4. 

!4=8<F9 B5N9@ J<?<A8D4 E 6OEBFB=, D46AB= 5 E@, 9E?< 8<47BA4?P BE96B7B E9K9A<S 

J<?<A8D4 B5D4;G9F E C?BE>BEFPR BEAB64A<S G7B? 45 7D48GEB6. 

 З484A<9 5. 

!4=8<F9 B5N9@ L4DB6B7B E9>FBD4, 9E?< D48<GE L4D4 D469A 3 E@, 4 D48<GE B>DG:ABEF< 

BEAB64A<S - √5 E@ 

 З484A<9 6. 

!4=8<F9 5B>B6GR CB69DIABEFP >BAGE4, 6 BE96B@ E9K9A<< >BFBDB7B D46ABEFBDBAA<= 

FD9G7B?PA<> EB EFBDBAB= 6 E@. 

. 

 З484A<9 7. 

� J<?<A8D9 CDB6989A4 C?BE>BEFP, C4D4??9?PA4S BE< < BFE9>4RM4S BF B>DG:ABEF< 8G7G 

6 120°. �<47BA4?P E9K9A<S D46A4 20 E@. %9K9A<9 G84?9AB BF BE< A4 3E@. !4=8<F9 C?BM48P 

5B>B6B= CB69DIABEF< J<?<A8D4. 

 З484A<9 8. 

$48<GE BEAB64A<S >BAGE4 D469A 6E@, 4 B5D4;GRM4S A4>?BA9A4 > C?BE>BEF< BEAB64A<S 
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CB8 G7?B@ 30°. !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< >BAGE4. 

 З484A<9 9. 

#?BM48P E9K9A<S L4D4 C?BE>BEFPR, CDB698ёAAB= K9D9; >BA9J 8<4@9FD4 CB8 G7?B@ 60° 

> A9@G, D46A4 75#E@2. !4=8<F9 C?BM48P CB69DIABEF< L4D4. 

  

З484A<9 10. 

%FBDBAO FD9G7B?PA<>4 MNK >4E4RFES L4D4. !4=8<F9 C?BM48P CB69DIABEF< L4D4, 

9E?< MK=9 E@, MN=13E@, KN=14 E@ < D4EEFBSA<9 BF J9AFD4 L4D4 8B 

C?BE>BEF< MNK D46AB  E@. 

 
�D4>F<K9E>4S D45BF4 №44 

« 9L9A<9 ;484K, E6S;4AAOI E CD<@9A9A<9@ CD46<? 89=EF6<= E 69>FBD4@<» 
З484A<9 1 

'CDBEF<F9 6OD4:9A<9:  

З484A<9 2 
!4 BE< "I A4=F< FBK>G, D46ABG84?9AAGR BF FBK9> �(2;−4;5) < �(−3;2;7) 

З484A<9 3 
!4C<E4FP D4;?B:9A<9 69>FBD4 X CB 69>FBD4@ (a,b,c) 
X=(−4;4;4), a=(3;1;0), b=(−1;0;6), c=(−1;2;0). 

З484A<9 4 
�484AO 864 69>FBD4 6 CDBEFD4AEF69. !4=F<: 
4) <I EG@@G; 
5) <I D4;ABEFP; >BE<AGE G7?4 @9:8G A<@<; 
6) <I 69>FBDAB9 CDB<;6989A<9. 
a=(0;1;1),b=(−2;0;1). 
 

�D4>F<K9E>4S D45BF4 №45 

«�DBEF9=L<9 ;484K< 6 >BBD8<A4F4I» 
�484A<9 1.  
%BEF46<FP GD46A9A<9 EH9DO D48<GE4 R = 5 E J9AFDB@ 6 A4K4?9 >BBD8<A4F. 
�484A<9 2.  
!4C<E4FP GD46A9A<9 EH9DO E J9AFDB@ 6 FBK>9 % (2; 43; 5) < D48<GEB@, D46AO@ 6. 
�484A<9 3.  
!4=F< J9AFD < D48<GE EH9DO (I + 4)2 + (y 4 3)2+ z2 =100. 
�484A<9 4.  
�B>4;4FP, KFB GD46A9A<9 
I2 + G2 + z  3 2I + 4G 3 6z + 5 = 0 
S6?S9FES GD46A9A<9@ EH9DO. 
�484A<9 5 
!4C<L<F9 GD46A9A<9 CDS@B= CDBIB8SM9= K9D9; 869 84AAO9 FBK>< %(2;5) < D(5;2) 
 

�D4>F<K9E>4S D45BF4 №46 

«!>4?SDAB9 CDB<;6989A<9 69>FBDB6» 
 
�484A<9 1 
!4 BE< "I"I A4=F< FBK>G, D46ABG84?9AAGR BF FBK9> �(2;−4;5)  < �(−3;2;7). 
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�484A<9 2 
!4=F< >BE<AGE G7?4 @9:8G 69>FBD4@< AB < AC. 
A=(−4;4;4),B=(3;1;0),C=(−1;0;6). 
�484A<9 3 
�B@C?4A4DAO ?< 69>FBD4 a,b,ca,b,c? 
a=(−3;2;1),b=(3;1;2),c=(3;−1;4) 
�484A<9 4 
�484AO 864 69>FBD4 6 CDBEFD4AEF69. !4=F<:  
4) <I EG@@G; 
5) <I D4;ABEFP; >BE<AGE G7?4 @9:8G A<@<; 
6) <I 69>FBDAB9 CDB<;6989A<9.  
a=(0;1;1),b=(−2;0;1). 
�484A<9 5 
!4=F< D4A7 < 54;<E E<EF9@O 69>FBDB6, C9D9=F< > AB6B@G 54;<EG. �4C<E4FP 

D4;?B:9A<S 69>FBDB6 CB A4=89AAO@ 54;<E4@. 
�484A<9 6 
�B@C?4A4DAO ?< 69>FBD4? 
a¯=(−3;2;1),b¯=(3;1;2),c¯=(3;−1;4). 
 

�D4>F<K9E>4S D45BF4 №47 

«�OK<E?9A<9 G7?B6 @9:8G CDS@O@< < C?BE>BEFS@<. КBBD8<A4FAB-69>FBDAO= 
@9FB8 CD< D9L9A<< 79B@9FD<K9E><I ;484K» 

1. !4=F< G7B? @9:8G 69>FBD4@< . 

2. !4=8<F9 G7B? �%� 6 FD9G7B?PA<>9 ��%. 

3. !4=F< G7?O, EBEF46?S9@O9 69>FBDB@ E >BBD8<A4FAO@< BES@<. 

�4D<4AF 1. 

1. 2. �(2; -3;4); �(-2;3;7) < %(1;-2;-5). 

3. < �(9; -1;4). 

�4D<4AF 2. 

1. 2. �(6;-1;2); �(8;-2;4) < %(-3;9;0). 

3. < �(-2;3;5). 

�4D<4AF 3. 

1. 2. �(9; -2;0); �(12;-3;5) < %(1;-2;6). 

3. < � (-8; -2;3). 

�4D<4AF 4. 

1. 2. �(7; -3;1); �(5;4;-2) < %(0;1;-5). 

3. < � (4; -1;2). 

�4D<4AF 5. 

1. 2. �(8;0; -3); �(-2;9;-7) < %(-3;-2;4). 

3. < � (2;4; -1). 

�4D<4AF 6. 
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1. 2. �(2; -3;5); �(0;1;7) < %(4;-3;6). 

3. < � (-3; -1;4). 

�4D<4AF 7. 

1. 2. �(11; -1;5); �(10;0;4) < %(3;6;9). 

3. < � (-6; -2;4). 

�4D<4AF 8. 

1. 2. �(-4; -3;0); �(-11;2;-5) < %(0;-2;3). 

3. < �(5;9;2). 

�4D<4AF 9. 

1. 2. �(0;1;2); �(-2; 0;-1) < %(-3;-2;5). 

3. < �(-3;5;8). 

�4D<4AF 10. 

1. 2. �(2; -3;4); �(-2;0;7) < %(-3;-2;5). 

3. < �(1;6;0). 

�4D<4AF 11. 

1. 2. �(2; -3;4); �(3;4;5) < %(-1;-2;0). 

3. < �(5;0;10). 

�4D<4AF 12. 

1. 2. �(9; -8;6); �(-2;0;7) < %(0;-2;6). 

3. < �(8;4;0). 

 

�D4>F<K9E>4S D45BF4 №49 

«�B6FBD9A<9 <;GK9AAB7B» 
1 64D<4AF 

�484A<9 7 1 

!4 EFBDBA9 �% 

C4D4??9?B7D4@@4 ��%� 

6;SF4 FBK>4 � F4>, KFB 

�� : �% = 1 : 4. �OD4;<F9 

69>FBDO �%, ��, %�, ��, 

�� K9D9; �� = D < �� = >. 

�OD4;<F9 �S, 9E?< FBK>4 S 3 

E9D98<A4 ��. 

�484A<9 7 2 

� D46AB598D9AAB= FD4C9J<< 

2 64D<4AF 

�484A<9 7 1 

!4 EFBDBA9 !� DB@54 

 !�% 6;SF4 FBK>4 � F4>, 

KFB 

�� : !�= 1 : 6. �OD4;<F9 

69>FBDO %!, ��, !�, %�, 

�  K9D9; %� = D < %  = q. 

�OD4;<F9 C�, 9E?< FBK>4 � 

3 E9D98<A4  �. 

�484A<9 7 2 

� D46AB598D9AAB= FD4C9J<< 

3 64D<4AF 

�484A<9 7 1 

� C4D4??9?B7D4@@9 ��%�  

FBK>4 � 3 E9D98<A4 ��,  

FBK>4 $ - E9D98<A4 �%. 

�OD4;<F9 69>FBDO �%, ��, 

��, %$, %", �$ K9D9; 

69>FBDO �� = 4, �� = 6. 

�484A<9 7 2 

�               % 
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BEFDO9 G7?O D46AO 450, 

@9APL99 BEAB64A<9 D46AB 5 

E@, 4 D4EEFBSA<9 @9:8G 

BEAB64A<S@< 4 E@. !4=8<F9 

5B?PL99 BEAB64A<9 < 

ED98ARR ?<A<R FD4C9J<<. 

BEFDO9 G7?O D46AO 600, 

5B?PL4S EFBDBA4 D46A4 10 

E@, 4 5B?PL99 BEAB64A<9 15 

E@. !4=8<F9 @9APL99 

BEAB64A<9 < ED98ARR 

?<A<R FD4C9J<< 

 

 

�            �           � 

��%� 3 FD4C9J<S, �%║��, 

%� = 6 E@, G7B? � D469A 300, 

�% = 4 E@. 

!4=8<F9 ED98ARR ?<A<R 

FD4C9J<<. 

 
 
%B89D:4A<9, QF4CO CDB6989A<S < >D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF 

CD98EF46?9AO 6 @9FB8<K9E><I G>4;4A<SI CB CDB6989A<R CD4>F<K9E><I D45BF. 
 
�DB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO. %4@BEFBSF9?PA4S D45BF4 

A4CD46?9A4 A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 D9;G?PF4FB6 B5GK9A<S.  
%4@BEFBSF9?PA4S CB87BFB6>4 B5GK4RM<IES CB 8<EJ<C?<A9 CD98CB?4749F 

E?98GRM<9 6<8O < HBD@O D45BFO:  
÷ �OCB?A9A<9 D4EK9FAOI ;484A<=.  

!C<EB> ;484K 8?S E4@BEFBSF9?PAB7B D9L9A<S 
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

6
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)I23 = 64; 2) (17)I23 = 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 2 11log11 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 √3āþ�60° + 4ý�ÿ30° 
14. �B>4;4FP  FB:89EF6B   āĀý4ÿ 2 ý�ÿ4ÿ = āĀý2ÿ 2 ý�ÿ2ÿ 

15. �OK<E?<FP )cos( òñ  , 9E?< 13

5
cos ýñ

 < 
ñ

2
2

3
üü

, 13

12
cos ýò

 < 2

3ñ üü
 

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

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

cos(
3

cos
ññ

÷
ø
ö

÷
ø
ö   

18. �OK<E?<FP 1)
000 420210sin315cos tg ; 2) 

4

11

6

11
cos

6

13
sin


ctg . 
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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: 

) 8 4 6 5 

$ 0,2 0,5 0,2 0,1 

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) =x4 3 8x2 + 3. 
36. %BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< G = I3 + I2 6 FBK>9 E 45EJ<EEB= I0 = 1. 
37. $9L<FP GD46A9A<9 ý4 2 5ý3 + 8ý2 2 5ý + 1 = 0 

38. $9L<FP E<EF9@G GD46A9A<= { 3y+1 2 2x = 5,4x 2 6 ∗ 3y + 2 = 0. 
39. $9L<F9 GD46A9A<9:√2ý 2 ý2 + 8 + √ý2 2 4ý = √2ý 2 2 + 1 

40. РешиFь AеDавеAEFвB 1x228x+7 > √xx228x+7 

41. �;B5D4;<F9 D4EEFBSA<9 < G7B? @9:8G E>D9M<64RM<@<ES 8<47BA4?S@< C4D4??9?PAOI 7D4A9= >G54. 
42. � >G59 ��%D�1�1%1D1 A4=F< G7B? @9:8G CDS@O@< �1D < D1� , 789 � - E9D98<A4 D95D4 %%1 
43. �4A4 CDS@4S < 869 FBK>< � < �, D4ECB?B:9AAO9 CB B8AG EFBDBAG BF A9ё. !4=8<F9 A4 CDS@B= F4>GR 
FBK>G %, KFB5O FD9G7B?PA<> ��% <@9? A4<@9APL<= C9D<@9FD. 
44. !4=8<F9 B5N9@ J<?<A8D4 E 6OEBFB=, D46AB= 5 E@, 9E?< 8<47BA4?P BE96B7B E9K9A<S J<?<A8D4 
B5D4;G9F E C?BE>BEFPR BEAB64A<S G7B? 45 7D48GEB6. 
45. #?BM48P E9K9A<S L4D4 C?BE>BEFPR, CDB698ёAAB= K9D9; >BA9J 8<4@9FD4 CB8 G7?B@ 60° > A9@G, D46A4 
75#E@2. !4=8<F9 C?BM48P CB69DIABEF< L4D4. 
46. !4=8<F9 8<4@9FD L4D4, B5N9@ >BFBDB7B D469A 36Ã E@3. 
47. %FBDBAO FD9G7B?PA<>4 D46AO 12E@ < 9 E@, 4 G7B? @9:8G A<@< 300. A4=F< C?BM48P FD9G7B?PA<>4 
48. !4C<E4FP GD46A9A<9 EH9DO E J9AFDB@ 6 FBK>9 % (2; 43; 5) < D48<GEB@, D46AO@ 6. 

 
�DB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. �BAFDB?PA4S D45BF4 CDB6B8<FES E 
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J9?PR D9;G?PF4FB6 B5GK9A<S < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < ;4FDG8A9A<= 
B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-F9@4F<K9E>B@G 
C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI D45BF: 
÷ �BAFDB?PA4S D45BF4 71 CB D4;89?G «�?795D4» 
÷ �BAFDB?PA4S D45BF4 72 CB D4;89?G «"EAB6O FD<7BAB@9FD<<» 
÷ �BAFDB?PA4S D45BF4 73 CB D4;89?G «(GA>J<<, <I E6B=EF64 < 7D4H<><» 
÷ �BAFDB?PA4S D45BF4 74 CB D4;89?G «1?9@9AFO F9BD<< 69DBSFABEF9= < EF4F<EF<><» 
÷ �BAFDB?PA4S D45BF4 75 CB F9@9 «#DB<;6B8A4S < 99 CD<@9A9A<9» 
÷ �BAFDB?PA4S D45BF4 76 CB D4;89?G «'D46A9A<S < A9D469AEF64» 
÷ �BAFDB?PA4S D45BF4 77 CB D4;89?G «#DS@O9 < C?BE>BEF< 6 CDBEFD4AEF69» 
÷ �BAFDB?PA4S D45BF4 78 CB D4;89?G « AB7B7D4AA<>< < >DG7?O9 F9?4» 

 
КBAFDB?PA4S D45BF4 №1 

�4D<4AF 1 

1. �4C<L<F9 K<E?4 6 6<89 59E>BA9KAOI C9D<B8<K9E><I 8DB59=: 
25

7
 , 

30

41
 

2. �4C<E4FP 6 6<89 B5O>AB69AAB= 8DB5< 59E>BA9KAGR 89ESF<KAGR 8DB5P: 1,(7);  
-5,3(23). 

3. �OK<E?9A<9:  (16)12 

4. �OK<E?<F9:  (2√23
)6 

5. �OK<E?<F9:  √543 ∙ √43
 

6. #D98EF46PF9 6 6<89 EF9C9A9= E D4J<BA4?PAO@ CB>4;4F9?9@ 
√I√I3 I  . 

7. !4=8<F9 ;A4K9A<9 6OD4:9A<= √ÿ2 + √16Ā2 + 4b CD< a = - 2000, b = - 3000 

8. $4ECB?B:<F9 K<E?4 6 CBDS8>9 6B;D4EF4A<S 
2

3

4

3

3

1
2

1
2

9

1
;3;9;

3

1
;

3

1





÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

 

9. 'CDBEF<F9 6OD4:9A<9  I216I+I0,5+1 : 
I0,5+4I1,521  < A4=8<F9 97B ;A4K9A<9 CD< I = 2,25 

 
�4D<4AF 2 

1. �4C<L<F9 K<E?4 6 6<89 59E>BA9KAOI C9D<B8<K9E><I 8DB59=: 
7

2
 , 

15

8
 

2. �4C<E4FP 6 6<89 B5O>AB69AAB= 8DB5< 59E>BA9KAGR 89ESF<KAGR 8DB5P: 4,(8);  
-2,6(93). 

3. �OK<E?<F9: 81000014 

4. �OK<E?<F9: (-3√2)4 

5. �OK<E?<F9: √144 ∙4 √94
 

6. #D98EF46PF9 6 6<89 EF9C9A9= E D4J<BA4?PAO@ CB>4;4F9?9@ 
√I5∙√II . 

7. !4=8<F9 ;A4K9A<9 6OD4:9A<= √9а2+√Ā2+3a CD< a = - 100, b =- 2000 

8. $4ECB?B:<F9 K<E?4 6 CBDS8>9 6B;D4EF4A<S 3

4

3

2

4

3

2;2;
2

1
;2;2


 

9. 'CDBEF<F9 6OD4:9A<9 I29I2I0,5+1: 
I0,5 +3I1,5+1 < A4=8<F9 97B ;A4K9A<9 CD< I = 6,25 

 
�4D<4AF № 1 

1. �OK<E?<FP 3log 81
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2.�OK<E?<FP 169log 13
 

3.�OK<E?<FP 4 3log log 9
 

4.�OK<E?<FP 
lg125

lg5  

5.�OK<E?<FP 6 6 6log 12 log 3 log 9 
 

6.�OK<E?<FP 
2 2 2

35
2log 6 log log 35

9
 

 

7. �OK<E?<FP 3 3 2 3log 2 log 2 log 6 log 6  
 

8.�OK<E?<FP 7 7 7lg7(log 15 log 4 log 6) 
 

 9. �OK<E?<FP 0, 3 2 log0,3 4+2 

10 .  $9L<F9 GD46A9A<9      log5(7 2 I) = 2. 
11. !4=8<F9 >BD9AP GD46A9A<S         log5(I 2 1) = log5(2I 2 3). 
12.   !4=8<F9 >BD9AP GD46A9A<S         2 log52I 2 7log5 I + 3 = 0. 
13.  !4=8<F9 >BD9AP GD46A9A<S         log3(7 2 I) = log3(1 2 I) + 1 
14. !4=8<F9 >BD9AP GD46A9A<S           2 log4(3I 2 5) = log2(15 2 I) 
 

�4D<4AF №2 

1.�OK<E?<FP  5log 125
 

2.�OK<E?<FP 25log 5  

3.�OK<E?<FP 3 4log log 64
 

4.�OK<E?<FP 
lg 256

lg 4  

5.�OK<E?<FP 
3 3 3

9
log 6 log 4 log

24
 

 

6.�OK<E?<FP 6 6 62log 27 log 81 2log 18 
 

7.�OK<E?<FP 
2 2 2

25
2log 8 log log 25

16
 

 

8.�OK<E?<FP 3 3 3lg3(log 25 log 2 log 8) 
 

9.�OK<E?<FP  9log9 2+ log5 125 
10.  $9L<F9 GD46A9A<9               log6(23 + I) = 1 
11.$9L<F9 GD46A9A<9        log6(I + 17) = log6(2I + 7) 
12. $9L<F9 GD46A9A<9        log2(3I + 8) = log2(3 2 I) + 1 

13. $9L<F9 GD46A9A<9        log32I 2 3 log3 I + 2 = 0 
14. $9L<F9 GD46A9A<9        log6(18 2 I) = 4 log36 2 
 

�4D<4AF №3 

1.�OK<E?<FP  
4

1
log

16  

2.�OK<E?<FP 81log 9
 

3.�OK<E?<FP 2 4log log 256
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4.�OK<E?<FP 
lg 32

lg 2  

5.�OK<E?<FP 
4 4 4

2
log 5 log 25 log

125
 

 

6.�OK<E?<FP       2 2 2log 10 log 5 log 8 
 

7.�OK<E?<FP 7 7 72log 32 log 256 2log 14 
 

8.�OK<E?<FP 2 2 2lg 2(log 75 log 15 log 20) 
 

 
9.�OK<E?<FP: 4log2 9 + 9 
10.   $9L<F9 GD46A9A<9 log7(25 2 I) = 3 
11.  $9L<F9 GD46A9A<9 log17(4I 2 9) = log17 I 

12. $9L<F9 GD46A9A<9        2 log62I + 5 log6 I + 2 = 0. 
13.  $9L<F9 GD46A9A<9        log26(2I 2 1) 2 log26 I = 0 

14. $9L<F9 GD46A9A<9        11log11(I+1) = 2. 
 

�4D<4AF №4 

1.�OK<E?<FP  
5

1
log

25  

2.�OK<E?<FP 121log 11
 

3.�OK<E?<FP 5 32log log 2
 

4.�OK<E?<FP 
lg 27

lg 3  

5.�OK<E?<FP 5 5 5log 10 log 50 log 4 
 

6.�OK<E?<FP 2 2 2log 8 log 3 log 12 
 

7.�OK<E?<FP 
2 2 2

15
3log 4 log log 15

16
 

 

8.�OK<E?<FP 4 4 4lg 4(log 35 log 2 log 7) 
 

 9.�OK<E?<FP   25log5 32 log25 27 
10. $9L<F9 GD46A9A<9  log2(6 2 I) = 5     
11.  !4=8<F9 >BD9AP GD46A9A<S         log2(I + 3) = log2(3I 2 15) 
12.   $9L<F9 GD46A9A<9        log5 I = 2 log0,2(14 2 I) 
13. $9L<F9 GD46A9A<9        log6(I + 17) = log6(2I + 7) 

14.$9L<F9 GD46A9A<9        3 log42I 2 7 log4 I + 2 = 0 
 

КBAFDB?PA4S D45BF4 №2 

1 64D<4AF 

 
1. a) C9D969EF< 7D48GEO 6 D48<4AO: 155 , 55 ; 

   5) C9D969EF< D48<4AO 6 7D48GEO 
15

,
7

2 
. 

2. !4=8<F9 ñctg , 9E?< 
3

5
sin ýñ  < α ?9:<F 6B 2 K9F69DF<. 

3. �OK<E?<F9: 
    4) 00000 901354530sin60cos60sin3 ctgctgtg  ; 
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    5) 
3

3
4

sin2
6

cos


tg . 6)  
12

cos
12

sin2
6

19
sin


÷

ø
ö

÷
ø
ö  

 
4. $9L<F9 GD46A9A<9: 013sin2 ýx . 
5. $9L<F9 GD46A9A<9: 02cos3cos2 2 ý xx  

6. 'CDBEF<F9 6OD4:9A<9: 

 4) ,
)(sin

)cos1)(cos1(
2 ñ

ññ



 ;, znn ù ñ      

5)cos(α3β)32sinαsinβ    6)
ø ù

ø ùñ

ññ



÷
ø
ö

÷
ø
ö 

sin

sin2
2

3
cos

 

7)  ).cos()sin()cos()3sin( ññññ      

7. $9L<F9 GD46A9A<9: xxxx 5sin3sin5cos3cos ý   
 

2 64D<4AF 

 
1. a) C9D969EF< 7D48GEO 6 D48<4AO: 175 , 75 ; 

   5) C9D969EF< D48<4AO 6 7D48GEO 
12

,
9

2 
. 

2. !4=F< ñtg , 9E?< 
3

5
cos ýñ  < α ?9:<F 6 3 K9F69DF<. 

3. �OK<E?<F9: 
    4) ;451503060sin45cos630sin 000000

ctgctgtg   

    5) .
3

3
4

3
sin2

3
cos


tg   6) .66027600cos2120sin4 0002

tg  

 
4. $9L<F9 GD46A9A<9: 023cos2 ýx . 
5. $9L<F9 GD46A9A<9: 02sin3sin2 2 ý xx  
6. 'CDBEF<F9 6OD4:9A<9: 
4) ,

sin

)cos1)(cos1(

ñ
ññ 

znn ù ,ñ ; 

 5) ).cos()sin()cos()2sin( ññññ   
);cos()cos() òñòñ 6  

.

)cos()
2

cos(21

)cos()sin(
)

ññ
ññ



7

 

7. $9L<F9 GD46A9A<9: 
2

1
sin6coscos6sin ý xxxx   

 
3 64D<4AF 

 
1. a) C9D969EF< 7D48GEO 6 D48<4AO: 195 , 95 ; 

   5) C9D969EF< D48<4AO 6 7D48GEO 
15

2
,

7

3 
. 

2. !4=8<F9 ñctg , 9E?< 
3

7
sin ýñ  < α ?9:<F 6B 2 K9F69DF<. 

3. �OK<E?<F9: 
4) ;01354560sin30cos45sin2 000000

tgtgctg   
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5) .
6

3
4

cos2
3

sin


ctg  6) 
12

cos
12

sin2
3

25
cos


÷

ø
ö

÷
ø
ö . 

 
4. $9L<F9 GD46A9A<9: 013sin2 ýx . 

5. $9L<F9 GD46A9A<9: 0232 2 ý tgxxtg . 

6. 'CDBEF<F9 6OD4:9A<9: 
4) ,

cos

)sin1)(sin1(

ñ
ññ 

 ;,
2

znn ù ñ  

 5) ).cos()sin()2cos()sin( ññññ   
);sin()sin() òñòñ 6  

.
1)sin()cos(2

)2sin()
2

3
sin(

)




ññ

ññ

7
 

7. $9L<F9 GD46A9A<9: 1sin2coscos2sin ý xxxx   
 

4 64D<4AF 

 
1. a) C9D969EF< 7D48GEO 6 D48<4AO: 145 , 15 ; 

   5) C9D969EF< D48<4AO 6 7D48GEO 
7

,
9

5 
. 

2. !4=F< ñtg , 9E?< 
3

2
cos ýñ  < α ?9:<F 6 3 K9F69DF<. 

3. �OK<E?<F9: 
4) ;451503045sin30cos660cos 000000

tgtgctg   

5) .
3

3
4

3
cos2

6
sin


ctg    6) .60570cos12870sin2 0200

tg  

 
4. $9L<F9 GD46A9A<9: 013cos2 ýx . 

5. $9L<F9 GD46A9A<9: 0232 2 ý ctgxxctg . 

6. 'CDBEF<F9 6OD4:9A<9: 

 4) ,
)(cos

)sin1)(sin1(
2 ñ

ññ



.,
2

znna ù 
  

5) ).cos()sin()3cos()sin( ññññ    

6) 
x

xx

2sin

sincos 22 
 

7) sin(α3β)3sin(α+β)
    

7. $9L<F9 GD46A9A<9: 5,05sin3cos5cos3sin ý xxxx   

КBAFDB?PA4S D45BF4 №3 

�4D<4AF 1 

1. #B 7D4H<>G HGA>J<< BF69FPF9 A4 6BCDBEO: 
1) �4>B6O CDB@9:GF>< 6B;D4EF4A<S HGA>J<<? 
2) �4>B6O CDB@9:GF>< G5O64A<S HGA>J<<? 
3) !4;B6<F9 FBK>< @4>E<@G@4 < @<A<@G@4 HGA>J<<. �4><9 ;A4K9A<S CD<A<@49F HGA>J<S 6 

QF<I FBK>4I? 
4) �4>B6O A4<5B?PL99 < A4<@9APL99 ;A4K9A<S QF<I HGA>J<= A4 BFD9;>9 [-2; 2]? 
5) � >4><I FBK>4I HGA>J<S A9 S6?S9FES A9CD9DO6AB= < >4>B6O ;A4K9A<S HGA>J<< 6 QF<I 

FBK>4I? 
6) !4 >4><I CDB@9:GF>4I HGA>J<S A9CD9DO6A4? 
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7) (GA>J<S, <;B5D4:9AA4S A4 7D4H<>9, S6?S9FES K9FAB= <?< A9K9FAB=? 

 

2. �B>4:<F9 K9FABEFP (A9K9FABEFP) HGA>J<<: 4) xxy 33 ý ;  5) 2

3

1

5x
y

x
ý . 

3. �EE?98G=F9 HGA>J<R < CBEFDB=F9 99 7D4H<> ø ù 12
3 ý xy . 

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

2cos

2
y ý . 

5. !4=8<F9 B5?4EFP ;A4K9A<= HGA>J<<: tgxxy cos2ý . 

6. � B8AB= E<EF9@9 >BBD8<A4F EI9@4F<K9E>< CBEFDB=F9 7D4H<>< HGA>J<= xy

4

1logý  < 

x

÷
ø
ö

÷
ø
öý

4

1
y  

7. $9L<FP GD46A9A<9: 4) 25
5

1
32

ý÷
ø
ö

÷
ø
ö

 x

,  5) 02024 ý xx . 

�4D<4AF 2 

1. #B 7D4H<>G HGA>J<< BF69FPF9 A4 6BCDBEO: 
1) �4>B6O CDB@9:GF>< 6B;D4EF4A<S HGA>J<<? 
2) �4>B6O CDB@9:GF>< G5O64A<S HGA>J<<? 
3) !4;B6<F9 FBK>< @4>E<@G@4 < @<A<@G@4 HGA>J<<. �4><9 ;A4K9A<S CD<A<@49F HGA>J<S 6 

QF<I FBK>4I? 
4) �4>B6O A4<5B?PL99 < A4<@9APL99 ;A4K9A<S QF<I HGA>J<= A4 BFD9;>9 [-2; 2]? 
5) � >4><I FBK>4I HGA>J<S A9 S6?S9FES A9CD9DO6AB= < >4>B6O ;A4K9A<S HGA>J<< 6 QF<I 

FBK>4I? 
6) !4 >4><I CDB@9:GF>4I HGA>J<S A9CD9DO6A4? 
7) (GA>J<S, <;B5D4:9AA4S A4 7D4H<>9, S6?S9FES K9FAB= <?< A9K9FAB=? 

 

2. �B>4:<F9 K9FABEFP (A9K9FABEFP) HGA>J<<: 4) ø ù224 ý xxy ; 5) 2

2x
y

x


ý  

3. �EE?98G=F9 HGA>J<R < CBEFDB=F9 99 7D4H<> ø ù424 ý xy . 

4. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<: 
x2sin21

1
y


ý  

5. !4=8<F9 B5?4EFP ;A4K9A<= HGA>J<<: xy 5cos32 ý  

6. � B8AB= E<EF9@9 >BBD8<A4F EI9@4F<K9E>< CBEFDB=F9 7D4H<>< HGA>J<= xy 4logý  < x4y ý
. 



53 
 

7. $9L<FP GD46A9A<9: 4) 101,0 32 ýx
,  5) 018379 ý xx . 

 

КBAFDB?PA4S D45BF4 №4 

�4D<4AF 1 

1. � SM<>9 ?9:4F 20 L4D<>B6, 12 <; >BFBDOI K9DAO9. �4>B64 69DBSFABEFP 6OF4M<FP A4G748:  
4) K9DAO= L4D<>?  
5) FD< K9DAOI L4D<>4 ;4 B8<A D4;? 

2. �4A4 6O5BD>4 D9;G?PF4FB6 6A9LA97B BJ9A<64A<S CB @4F9@4F<>9 A9E>B?P><I K9?B69> (6 
54??4I):167, 197, 167,145, 145, 180, 150, 195, 167,137. %BEF46<FP F45?<JG D4ECD989?9A<S 
Q?9@9AFB6 6O5BD>< CB K4EFBF4@ < BFABE<F9?PAO@ K4EFBF4@. !4=F< @B8G, @98<4AG, ED98A99 
;A4K9A<9 6O5BD><. #BEFDB<FP CB?<7BA K4EFBF. 

3. � >BDB5>9 ?9:4F >4DFBK><, A4 >BFBDOI ;4C<E4AO 5G>6O E?B64 "%!"��&��0!"%&0. 
�4>B64 69DBSFABEFP FB7B, KFB A4 A4G748 6;SFB= >4DFBK>9 5G89F ;4C<E4A4 5G>64: 4) "; 5) 
EB7?4EA4S 5G>64? 

4. !4=8<F9 � Ụ � < � ∩ �, 9E?< �={2;3;7}, �={5;7;3} 
5. � >BDB5>9 ?9:4F 4 7B?G5OI, 3 >D4EAOI, 9 ;9?9AOI < 6 :9?FOI L4D<>B6. �4>B64 
69DBSFABEFP FB7B, KFB 6O5D4AAO= L4D<> 5G89F A9 ;9?9AO=?  

6. �4>B64 69DBSFABEFP FB7B, KFB CD< CB85D4EO64A<< <7D4?PAB= >BEF< 6OC489F A9 5B?99 FD9I 
BK>B6? 

7. !4 89ESF< >4DFBK>4I ;4C<E4AO A4FGD4?PAO9 K<E?4 BF 1 8B 10. !4G748 59DGF 869 <; A<I. 
�4>B64 69DBSFABEFP FB7B, KFB @B8G?P D4;ABEF< K<E9? A4 >4DFBK>4I D469A 3? 

8. $9L<FP GD46A9A<9: % 2I = 153 
 

�4D<4AF 2 

1. � 64;9 ?9:4F 15 >BAH9F, CSFP <; >BFBDOI LB>B?48AO9. �4>B64 69DBSFABEFP 6OF4M<FP 
A4G748: 4) LB>B?48AGR >BAH9FG? 5) FD< LB>B?48AO9 >BAH9FO ;4 B8<A D4;? 

2. �4A4 6O5BD>4 >B?<K9EF64 AB6BDB:89AAOI 6 7BDB89 � A4 CDBFS:9A<< A9E>B?P><I 8A9=: 56, 
45, 51, 46, 48, 50, 46, 48, 49, 51. !4=F< @B8G, @98<4AG, ED98A99 ;A4K9A<9 6O5BD><. 
#BEFDB<FP CB?<7BA K4EFBF. 

3. � >BDB5>9 ?9:4F 30 >4DFBK9>, A4 >BFBDOI ;4C<E4AO K<E?4 BF 1 8B 30. �4>B64 69DBSFABEFP 
FB7B, KFB A4 A4G748 6;SFB= >4DFBK>9 5G89F ;4C<E4AB K<E?B, >BFBDB9: 4) >D4FAB 7; 5) A9 
>D4FAB A< K<E?G 2, A< K<E?G 3, A< K<E?G 5? 

4. !4=8<F9 � Ụ � < � ∩ �, 9E?< �={2;3;7}, �={5;7;3} 
5.  4?PK<> ;45O? CBE?98ARR J<HDG E9@<;A4KAB7B AB@9D4 F9?9HBA4 8DG74. �4>B64 
69DBSFABEFP FB7B, KFB BA A45D4? 69DAO= AB@9D.    

6. �DBE4RF <7D4?PAGR >BEFP B8<A D4;. �4>B64 69DBSFABEFP FB7B, KFB 6OC489F K<E?B, A9 
@9APL9 86GI?  

7. !4 >4DFBK>4I ;4C<E4AO K<E?4 BF 1 8B 12. !4G748 59DGF 869 <; A<I. �4>B64 69DBSFABEFP 
FB7B, KFB EG@@4 K<E9? A4 >4DFBK>4I 5G89F D46A4 12? 

8. $9L<FP GD46A9A<9: � 2I = 20 
 

КBAFDB?PA4S D45BF4 №5 

�4D<4AF 1 

1. !4=F< CDB<;6B8AGR HGA>J<< 

4) 8
x ; 5) 11

x ; 6) 3

2

x ;  7) ;
1

8 3
x

 8) ø ù431 x ;  9) ø ù35x- . 

2. !4=F< )(xf 0
  

4) 11,23)( 0 ýý xxxf ;  5) 
4

1
,3

2
)( 0

2 ýý xx
x

xf . 



54 
 

3. !4=F< CDB<;6B8AGR HGA>J<< 

4) 1
1

x3 
x

;  5) ø ù 27 xx  ;  6) 
3x-2

32x  . 

4. !4=F< CDB<;6B8AGR HGA>J<< 

xsine 4) x  ;  5) x5log-cosx ; 6) 12x3  ; 7) ø ù3xcos 2  . 

5. !4=F< CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<< 32)( 23 ý xxxxf . 

6. !4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 32)( 23 ý xxxxf  A4 

BFD9;>9 úû
ù

úû
ù

2

3
;0 . 

 
�4D<4AF 2 

1. !4=F< CDB<;6B8AGR HGA>J<< 

4) 9
x ; 5) 12

x ; 6) 5

4

x ;  7) ;
1

6 5
x

 8) ø ù452 x ;  9) ø ù52x-  

2. !4=F< )(xf 0
  

4) 3,51)( 0 ýý xxxf ;  5) 
9

1
,

10

1
4)( 0 ýý x

x
xxf . 

3. !4=F< CDB<;6B8AGR HGA>J<< 

4) 3
1

x2 
x

;  5) ø ù 36 xx  ;  6) 
2x-3

32x 
. 

4. !4=F< CDB<;6B8AGR HGA>J<< 
x3cosx 4)  ;  5) sinx-lnx ;  6) 13x2  ; 7) ø ù2xsin 3  . 

5. !4=F< CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<< 2)( 23 ý xxxxf . 

6. !4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 2)( 23 ý xxxxf  A4 

BFD9;>9 úû
ù

úû
ù

2

3
;1 . 

КBAFDB?PA4S D45BF4 №6 

�4D<4AF 1 

1. $9L<FP A9D469AEF6B: 

a. 
30x29x22 g 25(x + 2)    b.  4I2I23+2I f0 

2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: √x + 8 2 x + 2 = 0 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: √x2 2 x 2 2 g x 2 1 

4. $9L<FP CB>4;4F9?PAB9 < ?B74D<H@<K9E>B9 GD46A9A<9: 
a. log3(2x+1)=log313+1  b. 43x + 2 = 9 ∗ 23x 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B:  

a. 322x+3 < 0,25  b. 36
3

1

9

1
2

÷
ø
ö

÷
ø
ö÷

ø
ö

÷
ø
ö

II

 

6. $9L<FP ?B74D<H@<K9E>B9 A9D469AEF6B:  log5(4x+1) >-1 

7. $9L<FP E<EF9@G GD46A9A<=: 

a. { 2y 2 3x = 6,2x + y = log3 135 2 log3 5  b. { x 2 y = 6,x3 2 y3 = 126. 
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�4D<4AF 2 

1. $9L<FP A9D469AEF6B: 

a. x > 1x21    b. 4x29x2102x g0 
2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: √2x2 2 4x = √x2 + 1 + √x2 2 1 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: √x + 3 > x + 1 

4. $9L<FP CB>4;4F9?PAB9 GD46A9A<9:  

a. 9∙811-2I=272-I  b. 42x+12 2 7 ∗ 22x = 4 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B: 

a.  (34)2+4x g 0,75128x  b. 0331093 ü II
 

6. $9L<FP ?B74D<H@<K9E>B9 A9D469AEF6B: 2lg 6 2 lg x > 3 lg 2 

7. $9L<FP E<EF9@G GD46A9A<=: 

a. {2x 2 y = 1,3y27 = (19)X22   b. { y2 2 xy + 1 = 0,x2 + 2x = 2y2 2 2y 2 1. 
�4D<4AF 3 

1. $9L<FP A9D469AEF6B: 

a. 
4x2+8x25x+1 < 0    b. (x25)(2x+7)42x g0 

2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: 4√x + 1 = 2x + 2 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: √2x2 + 6x 2 5 > 8 2 2x 

4. $9L<FP CB>4;4F9?PAB9 < ?B74D<H@<K9E>B9 GD46A9A<9: 
a. 0,36x21 2 0,36x = 0,7  b. -log7(5-x)=log72-1 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B: 

a.  2x21 + 2x g 2x+1 2 4  b. 10833 212 ü II
 

6. $9L<FP ?B74D<H@<K9E>B9 A9D469AEF6B: 2lg 6 2 lg x > 3 lg 2 

7. $9L<FP E<EF9@G GD46A9A<=: 

a. { 2x + y = 15,x 2 3y = log2 144 2 log2 9  b. {3(x + 1) + 2(y 2 2) = 20,x + 2y = 4.  

�4D<4AF 4 

1. $9L<FP A9D469AEF6B: 

a. x + 2 < 412x   b. 3X2+4X248+15X ˂0 

2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: √6 2 4x 2 x2 = x + 4 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: √4x 2 8 g x 2 5 

4. $9L<FP CB>4;4F9?PAB9 GD46A9A<9: 
a. 2x + 2x+2 = 20   b. 7x+2-14∙7x=5 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B: 

a.  2x21 > ( 116)1x
  b. 012648  II

 

6. $9L<FP ?B74D<H@<K9E>B9 A9D469AEF6B: log5(4x+1) >-1 

7. $9L<FP E<EF9@G GD46A9A<=: 

a. { 2y 2 x = 6,92x+y = 3223y  b. { x + 2y = 6,3x2 2 xy + 4y2 = 48. 
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КBAFDB?PA4S D45BF4 №7 

I 64D<4AF 

 

№1. "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. 

 
№2. #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. 

№3. +9D9; FBK>G �, ?9:4MGR @9:8G C4D4??9?PAO@< C?BE>BEFS@< ñ  < ò , CDB6989AO 
CDS@O9 l < m. #DS@4S l C9D9E9>49F C?BE>BEF< ñ  < ò  6 FBK>4I �1 < �2 EBBF69FEF69AAB, 

CDS@4S m 3 6 FBK>4I �1 < �2. !4=8<F9 8?<AG BFD9;>4 �2�2, 9E?< E@12
11
ýBA , 

4:3: 21 ýOBOB . 

№4. �<47BA4?P >G54 D46A4 6 E@. !4=8<F9: 
4) D95DB >G54; 
5) >BE<AGE G7?4 @9:8G 8<47BA4?S@< >G54 < C?BE>BEFPR B8AB= <; 97B 7D4A9=. 

 

№5. �; FBK>< � > C?BE>BEF< ñ  CDB6989AO A4>?BAAO9 �� < �%, B5D4;GRM<9 E C?BE>BEFPR ñ  
D46AO9 G7?O. �;69EFAB, KFB ABBC ý . !4=8<F9 G7?O FD9G7B?PA<>4 ��%. 

 
II 64D<4AF 

 

№1. &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. 
 

№2. #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. 

№3. +9D9; FBK>G �, A9 ?9:4MGR @9:8G C4D4??9?PAO@< C?BE>BEFS@< ñ  < ò , CDB6989AO 
CDS@O9 l < m. #DS@4S l C9D9E9>49F C?BE>BEF< ñ  < ò  6 FBK>4I �1 < �2 EBBF69FEF69AAB, 

CDS@4S m 3 6 FBK>4I �1 < �2. !4=8<F9 8?<AG BFD9;>4 �1�1, 9E?< E@1522 ýBA , 

5:3: 21 ýOBOB . 

№4. "EAB64A<9@ CDS@BG7B?PAB7B C4D4??9?9C<C984 E?G:<F >648D4F; 8<47BA4?P 

C4D4??9?9C<C984 D46A4 62  E@, 4 97B <;@9D9A<S BFABESFES >4> 1:12 !4=8<F9: 
4) <;@9D9A<S C4D4??9?9C<C984; 
5) E<AGE G7?4 @9:8G 8<47BA4?PR C4D4??9?9C<C984 < C?BE>BEFPR 97B BEAB64A<S. 

 

№5. �; FBK>< � > C?BE>BEF< CDB6989AO C9DC9A8<>G?SD �� < 869 D46AO9 A4>?BAAO9 �� < �%. 
�;69EFAB, KFB BOBC ý . !4=8<F9 G7?O FD9G7B?PA<>4 ��%. 
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КBAFDB?PA4S D45BF4 №8 

�4D<4AF 1  

1. "EAB64A<9@ 8?S CDS@B= CD<;@O S6?S9FES D46AB598D9AA4S FD4C9J<S, 8?<AO 5B>B6OI 
EFBDBA >BFBDB= D46AO CB 13 E@, BEAB64A<S 11 E@ < 21 E@, C?BM48P 8<47BA4?PAB7B E9K9A<S 
CD<;@O D46A4 180 E@2

. !4=8<F9 6OEBFG CD<;@O. 
        �. 16 E@.                �. 12 E@.             �. 9 E@.  
2. &BK>4 �  G84?9A4 BF >4:8B= 69DL<AO >648D4F4 A4 10 E@. !4=8<F9 D4EEFBSA<9 BF 

FBK>< �  8B C?BE>BEF< >648D4F4, 9E?< 97B EFBDBA4 D46A4       6 √2 E@. 
        �. 8 E@.                    �. 9 E@.                       �. 10 E@. 
3. +9D9; FBK>G C9D9E9K9A<S 8<47BA4?9= DB@54  ��%D  CDB6989A > 97B C?BE>BEF< 

C9DC9A8<>G?SD �� 8?<AB= 12 E@. �<47BA4?< DB@54 D46AO        18 E@ < 10 E@. !4=8<F9 
8?<AG 5B?PL9= A4>?BAAB=. 

        �. 15 E@.          �. 12 E@.              �. 10 E@. 
4. #?BM48P BEAB64A<S J<?<A8D4 BFABE<FES > C?BM48< BE96B7B E9K9A<S >4>  �√3 : 4.  

!4=8<F9 G7B? @9:8G 8<47BA4?PR BE96B7B E9K9A<S J<?<A8D4 < C?BE>BEFPR BEAB64A<S. 
       �. 60°.                      �. 45°.                   �. 30°. 
5. �OEBF4 >BAGE4 D46A4 10 E@. !4=8<F9 C?BM48P E9K9A<S, CDBIB8SM97B K9D9; 69DL<AG 

>BAGE4 < IBD8G BEAB64A<S, EFS7<64RMGR 8G7G 6 60°, 9E?< C?BE>BEFP E9K9A<S B5D4;G9F E 
C?BE>BEFPR BEAB64A<S >BAGE4 G7B? 30°. 

       �. 100 E@2
.           �. 200 E@2.             �. 500 E@2

. 
6. !4=8<F9 B5N9@ >G54  ��%D�1� 1% 1D1,  9E?<  DE = 1 E@, 789   Е - E9D98<A4 D95D4 

��. 
         �. 8 √5  E@3

.                          �. 85√5 E@3.                        �. 1,5 E@3. 

7. �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. 

       �. 6 E@.                       �. 9 E@.                       �. 16 E@. 
8. � J<?<A8D 6C<E4A4 CD46<?PA4S  n-G7B?PA4S CD<;@4. !4=F< BFABL9A<9 B5N9@B6 

CD<;@O < J<?<A8D4, 9E?< C = 4. 

      �.  2�  .                            �. 5.                         �. 43�   . 

9. "EAB64A<9@ C<D4@<8O D��% S6?S9FES CDS@BG7B?PAO= FD9G7B?PA<> �B%, G 
>BFBDB7B 7<CBF9AG;4 �B D46A4 29 E@, >4F9F �% D469A 21 E@. $95DB D� C9DC9A8<>G?SDAB > 
C?BE>BEF< BEAB64A<S < D46AB 20 E@. !4=8<F9 C?BM48P  5B>B6B= CB69DIABEF< C<D4@<8O. 

      �. 580 E@2
.           �. 650 E@2

.           �. 790 E@2
. 

�4D<4AF 2 

1.  �<47BA4?P CD46<?PAB= K9FOD9IG7B?PAB= CD<;@O EBEF46?S9F E 5B>B6B= 7D4APR G7B? 
30°. !4=8<F9 B5N9@ CD<;@O, 9E?< EFBDBA4 BEAB64A<S√2  E@. 

        �. 2 E@3.               �. 4 E@3 .               �. 5√2 E@3.  
2.  �; FBK><  � CDB6989AO > C?BE>BEF< A4>?BAAO9 �� < �% 8?<AB= 12 E@ < 18 E@. 

!4=8<F9 8?<AO CDB9>J<= A4>?BAAOI, 9E?< B8A4 <; A<I A4 10 E@ 5B?PL9 8DG7B=. 
         �. 14 E@ < 4 E@.          �. 6 E@ < 9 E@.          �. 10 E@ < 20 E@. 
3. �; FBK>< � > C?BE>BEF<  CDB6989AO  A4>?BAAO9  ��  <  ��  8?<AB=  10 E@ < 17 E@. 

!4=8<F9 D4EEFBSA<9 BF FBK>< � 8B C?BE>BEF<, 9E?< 8?<AO CDB9>J<= CDBCBDJ<BA4?PAO  
K<E?4@  2  <  5. 

      �. 6 E@.                       �. 7 E@.                    �. 8 E@. 
4. �<47BA4?P BE96B7B E9K9A<S J<?<A8D4 D46A4 48 E@. '7B? @9:8G QFB= 8<47BA4?PR < 

B5D4;GRM9= J<?<A8D4 D469A 60°. !4=8<F9 D48<GE J<?<A8D4. 
       �. 12 E@.             �. 12√3 E@.           �. 14 E@. 
5. �OEBF4 >BAGE4 D46A4 8 8@. !4 >4>B@ D4EEFBSA<< BF 69DL<AO >BAGE4 A48B CDB69EF< 

C?BE>BEFP, C4D4??9?PAGR BEAB64A<R, KFB5O C?BM48P E9K9A<S 5O?4 D46A4 CB?B6<A9 
C?BM48< BEAB64A<S? 
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          �. 2√3 8@ .             �. 5 8@.            �. 4√2 8@. 
6. �4>B9 >B?<K9EF6B A9HF< (6 FBAA4I) 6@9M49F J<?<A8D<K9E>4S J<EF9DA4 8<4@9FDB@ 

18 @ < 6OEBFB= 7 @, 9E?< C?BFABEFP A9HF< 0,85 7/E@3? 
           �. 1513 F.            �. 900 F.             �. 2408 F. 
7. !4<5B?PL4S 8<47BA4?P CD46<?PAB= L9EF<G7B?PAB= CD<;@O D46A4 8 E@ < EBEF46?S9F 

E 5B>B6O@ D95DB@ G7B? 6 30°. !4=8<F9 B5N9@ CD<;@O. 
          �. 72 E@3

.           �. 64 E@3
.          �. 60 E@3

. 
8. $46AB598D9AA4S FD4C9J<S, BEAB64A<S >BFBDB= D46AO 6 E@ < 10 E@, 4 BEFDO= G7B? 

60°, 6D4M49FES 6B>DG7 5B?PL97B BEAB64A<S. �OK<E?<F9 C?BM48P CB69DIABEF< 
CB?GK9AAB7B F9?4. 

         �. 40 E@2
.             �. 40 √3 E@2.           �. 150 E@2

. 
9. � J<?<A8D 6C<E4A4 CD46<?PA4S n-G7B?PA4S CD<;@4. !4=8<F9 BFABL9A<9 B5N9@B6 

CD<;@O < J<?<A8D4, 9E?< C = 3. 

         �.   3√3 4� .                  �. √�2.          �.  3�7 . 

�4D<4AF 3 
1. "EAB64A<9 CDS@B= CD<;@O  -  FD9G7B?PA<> EB EFBDBA4@<  5  E@ <      3  E@ <  G7?B@, 
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�9D9K9AP 6BCDBEB6 > Q>;4@9AG  
'4EFP � 

1. �BD9AP n-B= EF9C9A<. %6B=EF64 >BDAS n-B= EF9C9A<. "5B5M9A<9 CBASF<S B CB>4;4F9?9 
EF9C9A< 
2. #BASF<9 ?B74D<H@4 < 97B E6B=EF64. "EAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B. 
3. �9ESF<KAO9 < A4FGD4?PAO9 ?B74D<H@O. #D46<?4 89=EF6<= E ?B74D<H@4@<. #9D9IB8 > 
AB6B@G BEAB64A<R. 
4. �B74D<H@<K9E><9 GD46A9A<S. #D<9@O D9L9A<S. #D<@9DO. 
5. �B74D<H@<K9E>4S HGA>J<S. �9 E6B=EF64, 7D4H<> 
6. &D<7BAB@9FD<K9E><9 HGA>J<<. "CD989?9A<9 E<AGE4, >BE<AGE4, F4A79AE4, >BF4A79AE4. 
7. $48<4AA4S @9D4 G7?4. #9D9IB8 BF 7D48GEAB= @9DO > D48<4AAB= < A4B5BDBF. 
8. �46<E<@BEFP @9:8G FD<7BAB@9FD<K9E><@< HGA>J<S@< B8AB7B G7?4. 
9. (BD@G?O 86B=AB7B G7?4. (BD@G?O E?B:9A<S. 
10. $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I GD46A9A<=. 
11. &D<7BAB@9FD<K9E><9 HGA>J<<. "5?4EFP BCD989?9A<S < @AB:9EF6B ;A4K9A<= 
FD<7BAB@9FD<K9E><I HGA>J<=.  
12. "5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<<. 
13. "EAB6AO9 CBASF<S >B@5<A4FBD<><: D4;@9M9A<S, C9D9EF4AB6>< < EBK9F4A<S. 
14. &9BD<S 69DBSFABEF9=. %B5OF<9, 69DBSFABEFP EB5OF<S. 
15. �46<E<@BEFP < A9;46<E<@BEFP EB5OF<=. %B6@9EFABEFP < A9EB6@9EFABEFP EB5OF<=. 
#DBF<6BCB?B:ABEFP EB5OF<=. 
16. &9BD<S 69DBSFABEF9=. %?B:9A<9 < G@AB:9A<9 69DBSFABEF9=. 
17. #D<D4M9A<9 HGA>J<< < CD<D4M9A<9 4D7G@9AF4. "CD989?9A<9 CDB<;6B8AB=. 
18. (<;<K9E><= < @9I4A<K9E><= E@OE? CDB<;6B8AB=.  
19. 'D46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< 

20. #D46<?4 < HBD@G?O 8<HH9D9AJ<DB64A<S. 
21. #D<@9A9A<9 CDB<;6B8AB= 8?S A4IB:89A<S Q>EFD9@G@4 HGA>J<< 

22. %F9D9B@9FD<S. "EAB6AO9 4>E<B@O EF9D9B@9FD<< < E?98EF6<S <; 4>E<B@. 
23. #DS@O9 < C?BE>BEF< 6 CDBEFD4AEF69. �;4<@AB9 D4ECB?B:9A<9 86GI CDS@OI 6 CDBEFD4AEF69. 
24. �;4<@AB9 D4ECB?B:9A<9 CDS@B= < C?BE>BEF<. #4D4??9?PABEFP CDS@B= < C?BE>BEF<. 
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25. �;4<@AB9 D4ECB?B:9A<9 86GI C?BE>BEF9= 6 CDBEFD4AEF69. #9DC9A8<>G?SDABEFP 86GI 
C?BE>BEF9=. 
26. �6G7D4AAO= G7B?. '7B? @9:8G C?BE>BEFS@<. 
27.  AB7B7D4AA<><. �9DL<AO, D95D4, 7D4A< @AB7B7D4AA<>4. (BD@G?4 1=?9D4. 
28. #D<;@4 < 99 E6B=EF64. #DS@4S < A4>?BAA4S CD<;@O. 
29. #D46<?PA4S CD<;@4. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF< CD<;@O. 
30. �G5. #4D4??9?9C<C98 < 97B E6B=EF64. "5N9@ >G54. "5N9@ C4D4??9?9C<C984. 
31. #<D4@<84 < 99 E6B=EF64. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF< C<D4@<8O. 
32. #D46<?PA4S C<D4@<84. 'E9K9AA4S C<D4@<84. 
33. #D98EF46?9A<9 B CD46<?PAOI @AB7B7D4AA<>4I (F9FD4Q8D, >G5, B>F4Q8D, 8B89>4Q8D < 
<>BE4Q8D). 
34. &9?4 < CB69DIABEF< 6D4M9A<S. *<?<A8D. "EAB64A<S, 6OEBF4, 5B>B64S CB69DIABEFP, 
B5D4;GRM4S, D4;69DF>4. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF<. 
35. &9?4 < CB69DIABEF< 6D4M9A<S. �BAGE. "EAB64A<9, 6OEBF4, 5B>B64S CB69DIABEFP, 
B5D4;GRM4S, D4;69DF>4. #?BM48P 5B>B6B= < CB?AB= CB69DIABEF<. 
36. ,4D < EH9D4. #?BM48P CB69DIABEF< EH9DO. 
37. %9K9A<S L4D4 < EH9DO. 
38. (BD@G?O B5N9@4 C<D4@<8O, J<?<A8D4 < >BAGE4. (BD@G?4 B5N9@4 L4D4. 
 

'4EFP � 

1. 'CDBEF<F9 6OD4:9A<9  I216I+I0,5+1 : 
I0,5+4I1,521  < 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
2

1
2

9

1
;3;9;

3

1
;

3

1





÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

÷
ø
ö

 

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 + cos2 ñ  sin2 ñ 
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17. 'CDBEF<F9 6OD4:9A<9: 
)

2
cos(

)()
2

sin(

ñ

ññ



 tg
 

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: sin2 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 sin2 x  + sin x − 1 = 0 
26. $9L<F9 FD<7BAB@9FD<K9E>B9 GD46A9A<9: 2 sin2 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

125

25

16
÷
ø
ö

÷
ø
öý÷

ø
ö
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ø
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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) = e2I 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

1 I3 3 3 A4 6B;D4EF4A<9 ( G5O64A<9). 

44. � 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. 
45. � 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. 
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46. �?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? 
47. �?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? 
48. � >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<=. 
49. !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><? 
50. '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. 
51. �; 15 FGD<EFB6 A48B 6O5D4FP 89:GDAB7B < 97B CB@BMA<>4. %>B?P><@< ECBEB54@< QFB @B:AB 
E89?4FP? 
52. �<47BA4?P BE96B7B E9K9A<S J<?<A8D4 D46A4 12 E@, 4 D48<GE BEAB64A<S 3 6 E@. !4=8<F9 6OEBFG 
J<?<A8D4. 
53. � 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. 
54. � 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<. 
55. �<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@ 

56. $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. 
57. !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 @. 
58. "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. 

59. !4=8<F9 EFBDBAG BEAB64A<S < 6OEBFG CD46<?PAB= K9FODёIG7B?PAB= CD<;@O, 9E?< SCB?A=90E@2, 

S5B>=40E@2. 

60. �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. 
61. "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. 
62. � 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. 
63. "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<. 
64. $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@. 
65. �<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@. 
66. �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. 
67. �<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@. 
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68. �<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. 
69. $48<GE L4D4 D469A R=5. !4=8<F9 C?BM48P CB?AB= CB69DIABEF< 6C<E4AAB7B 6 L4D >G54. 
70. $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. 
71. � 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<. 
 

4 !<EF9@4 BJ9A<64A<S >B@C?9>F4 $�! F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
4FF9EF4J<< 

#D< BJ9A<64A<< ?45BD4FBDAB=, CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO 
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. 

КD<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF. 
#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. 
КD<F9D<< BJ9A<64A<S E4@BEFBSF9?PAOI D45BF. 

�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@ 
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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. 
КD<F9D<< BJ9A<64A<S >BAFDB?PAOI D45BF. 

«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<=. 

КD<F9D<< BJ9A<64A<S <FB7B6B= >BAFDB?PAB= D45BFO 

 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%). 

КD<F9D<< BJ9A<64A<S BF69FB6 CB Q>;4@9A4J<BAAO@ 5<?9F4@. 
"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=. 

 
 
 
 

 


