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1. �EE?98B64FP EIB8<@BEFP A9EB5EF69AAB7B <AF97D4?4
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xp sin x−2dx CD< 6E9I ;A4K9A<SI

C4D4@9FD4 p.

2. !4 C?BE>BEF< E CDS@BG7B?PAO@< 89>4DFB6O@< >BBD8<A4F4@< (x, y) Q??<CE 6C<E4A 6
DB@5 E 69DL<A4@< (4, 0), (0, 12), (−4, 0) < (0,−12). !4=F< C?BM48P Q??<CE4, 9E?< 8?<A4
B8AB= 97B CB?GBE< D46A4 4.

3. $4EE@BFD<@ ECBEB5 ?<A9=AB= ;4C<E< 5<FB6OI @4FD<J 6 6<89 B8AB= J9CBK>< E<@6B-
?B6. �G89@ ;4C<EO64FP Q?9@9AFO EFDB> @4FD<JO CB8DS8.  9:8G >BAJB@ B8AB= EFDB>< <
A4K4?B@ E?98GRM9= 5G89@ EF46<FP ;4CSFGR.

#D<@9D: ?<A9=A4S ;4C<EP @4FD<JO
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]

5G89F F4>B=: 11,00

%BEF46PF9 ABD@4?PAO= 4?7BD<F@  4D>B64, CB?GK4RM<= 6 >4K9EF69 6IB8AB7B E?B64 ?<A9=-
AGR ;4C<EP @4FD<JO D4;@9D4 M ×N (M,N ⩾ 2), >4:8O= Q?9@9AF >BFBDB= D469A 0 <?< 1.
�E?< 6 @4FD<J9 9EFP IBFS 5O B8A4 EFDB>4, EBEFBSM4S FB?P>B <; AG?9=, FB 4?7BD<F@ 8B?:9A
;4J<>?<64FPES, <A4K9 BA 8B?:9A BEF4AB6<FPES. � EBEF46?9AAB@ 4?7BD<F@9 8B?:AB 5OFP
A9 5B?99 5 HBD@G? CB8EF4AB6><. � ;4C<E< 4?7BD<F@4 <ECB?P;G=F9 → 8?S CDBEFB= HBD@G?O
CB8EF4AB6><, < ⇒ 8?S HBD@G?O H<A4?PAB= CB8EF4AB6><.

4. � D9;G?PF4F9 BC9D4J<< D9?SJ<BAAB= 4?795DO NATURAL JOIN, 6OCB?A9AAB= A48 D9?S-
J<BAAO@< BFABL9A<S@< R1 < R2, 5O?B CB?GK9AB D9?SJ<BAAB9 BFABL9A<9 R3 = R1 ìë R2
E C9D6<KAO@ >?RKB@ {№IMDB, �D<F<>}, 6 >BFBDB@ HGA>J<BA4?PAO9 ;46<E<@BEF< ;484AO
8<47D4@@B=.

�;69EFAB, KFB R1 A4IB8<FES 6 FD9FP9= ABD@4?P-
AB= HBD@9, < KFB G R2 6FBD4S ABD@4?PA4S HBD@4
S6?S9FES EF4DL9=. &9?B BFABL9A<S R3:

№IMDB �D<F<> !4;64A<9 $9:<EE9D %FD4A4 "J9A>4

69293 �G8DS6J96 %B?SD<E &4D>B6E><= $BEE<S 10 <; 10

69293 159DF %B?SD<E &4D>B6E><= $BEE<S 3 <; 4

307479 �G8DS6J96 %B?SD<E %B89D59D7 %,� 5,5 <; 10

307479 159DF %B?SD<E %B89D59D7 %,� 3,5 <; 4

91670 159DF �9DF6BCD<ABL9A<9 &4D>B6E><= $BEE<S 4 <; 4

1) �BEEF4AB6<F9 < CB?ABEFPR 6OC<L<F9 F9?B BFABL9A<S R1. 2) �BEEF4AB6<F9 <
CB?ABEFPR 6OC<L<F9 F9?B BFABL9A<S R2. 3) "5BEAG=F9, CBK9@G R1 A4IB8<FES 6 FD9FP9=
ABD@4?PAB= HBD@9 < CBK9@G G R2 6FBD4S ABD@4?PA4S HBD@4 S6?S9FES EF4DL9=.

5. "EB5O9 FBK>< E<EF9@O GD46A9A<=
{

ẋ = 4x− 2y, x(0) = 4,
ẏ = y − 2x, y(0) = 3,

;4CB?ASRF A4 H4;B6B= C?BE>BEF< CDS@GR ?<A<R l1. $9L9A<9 (x(t), y(t)) 6 H4;B6B= C?BE-
>BEF< 86<:9FES <; A4K4?PAB= FBK>< (x(0), y(0)) CB CDS@B= ?<A<< l2 > FBK>9 (x∗, y∗) CD<
t → +∞ <?< CD< t → −∞. !4=8<F9 GD46A9A<S CDS@OI l1, l2, BEB5GR FBK>G (x∗, y∗). "CD9-
89?<F9 F<C GEFB=K<6BEF< BEB5B= FBK>< (x∗, y∗): 4E<@CFBF<K9E>< GEFB=K<6B; GEFB=K<6B;
A9GEFB=K<6B.

6. B:AB ?< 5G?96G HGA>J<R f(x1, x2, x3), 69>FBD ;A4K9A<= >BFBDB= <@99F 6<8 (01010111),
CD98EF46<FP HBD@G?B= A48 E<EF9@B= 5G?96OI HGA>J<= {x⊕ y, x∨ y}? "F69F B5BEAG=F9.

7. %?GK4=A4S FBK>4 E >BBD8<A4F4@< (ξ1, ξ2) D46AB@9DAB D4ECD989?9A4 6 98<A<KAB@ >648-
D4F9 K = {(u, v) : 0 ≤ u ≤ 1, 0 ≤ v ≤ 1}. "5B;A4K<@ K9D9; η K<E?B 89=EF6<F9?PAOI >BDA9=
GD46A9A<S x3/3− ξ21x+ ξ2 = 0. !4=F< @4F9@4F<K9E>B9 B:<84A<9 E?GK4=AB= 69?<K<AO η.
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8. #D98CB?474S 8BEF4FBKAGR 7?48>BEFP HGA>J<< f(x), 4CCDB>E<@<DB64FP 99 CDB<;6B8AGR
f ′(x) 6 FBK>9 x = 3h/2 EB 6FBDO@ CBDS8>B@ CB h CB <;69EFAO@ ;A4K9A<S@ HGA>J<< f(0),
f(h) < f(5h/2).

9. $9L<FP >D496GR ;484KG 8?S 6B?AB6B7B GD46A9A<S

16utt = uxx, 0 < x < π/4, t > 0,

u(x, 0) = 2 sin 4x, ut(x, 0) = 0,

u(0, t) = 0, ux(π/4, t) = 0.
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