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1. «*2 µ34 56789: 4;<4=9;3><3?7 4=@8A, B ?4µ5C6B D7<B>B: 5@E 4;<3µ2<95FD23 µ34 253G2F8B>B =34 <@ 58@HI; <B: 

>Eµ5F5<23 µ2 <B; ?4µ5C6B D7<B>B: <B: 4=@8A:.» *EµJ9;2F<2 7 IG3 µ2 <B; 58I<4>B 4E<7; #4 K3?43@6@=7>2<2 <B; 

45A;<B>7 >4:.  

- 58I<4>B K2; 2F;43 >9><7. *2 µ34 56789: 4;<4=9;3><3?7 4=@8A, 4; µ34 253G2F8B>B LM>23 <B K3?7 <B: <3µ7 5A;9 

45I <B; <3µ7 <B: 4=@8A:, <I<2 B DB<@Cµ2;B 5@>I<B<4 =34 <@ 58@HI; <B: L4 2F;43 µBK2;3?7. .34 253G2F8B>B 5@E 

623<@E8=2F >2 µ34 56789: 4;<4=9;3><3?7 4=@8A 2F;43 «675<B:» <B: <3µ7:, µ5@82F KB64K7 ;4 5@E67>23 @5@34K75@<2 

5@>I<B<4 58@HI;<@: ><B; <3µ7 5@E 3>GC23 ><B; 4=@8A 4E<7. - ?4µ5C6B D7<B>B: 5@E 4;<3µ2<95FD23 2F;43 25F52KB, 

2;N B ?4µ5C6B D7<B>B: <B: 4=@8A: 2F;43 ?4<28GIµ2;B. 

 

2. .34 253G2F8B>B MG23 >E;A8<B>B 5484=9=7: <B; f(K,L), I5@E ! 2F;43 @3 µ@;AK2: ?2J464F@E ?43 L 2F;43 @3 µ@;AK2: 

28=4>F4: 5@E G8B>3µ@5@32F. '; OM8@Eµ2 I<3 <@ @834?I 58@HI; <B: 28=4>F4: 2F;43 L2<3?I, 466A JLF;23 I>@ 4EOA;2<43 

B 454>GI6B>B. (@3@ >Eµ5M84>µ4 µ5@8@Cµ2 ;4 P=A6@Eµ2 >G2<3?A µ2 <3: 45@KI>23: ?6Fµ4?4: 5@E 4;<3µ2<95FD23 B 

253G2F8B>B; 

)2; MG@Eµ2 48?2<M: 56B8@J@8F2: 58@?23µM;@E ;4 P=A6@Eµ2 >Eµ5M84>µ4 >G2<3?A µ2 <3 45@KI>23: ?6Fµ4?4: 5@E 

4;<3µ2<95FD23 B 253G2F8B>B, K3I<3 L4 M58252 ;4 =;98FD4µ2 5N: >Eµ5283JM82<43 <@ >E;@63?I 58@HI; I<4; 

µ2<4PA66@;<43 ?43 @3 KE@ >E;<262><M: 5484=9=7: ?4<A <B; FK34 4;46@=F4. '5I <B; 2?JN;B>B 58@?C5<23 456N: I<3 

3>GC23 @ ;Iµ@: <B: JLF;@E>4: @834?7: 5484=9=3?I<B<4: 4;4J@83?A µ2 <@; >E;<262><7 28=4>F4. 

 

3. .34 56789: 4;<4=9;3><3?7 253G2F8B>B MG23 >E;A8<B>B 5484=9=7: f(K,L)=K+L ?43 48G3?A G8B>3µ@5@32F L2<3?M: 

5@>I<B<2: ?43 45I <3: KC@ 23>8@M:, @3 <3µM: <9; @5@F9; 2F;43 wK ?43 wL 4;<F><@3G4. '; B <3µ7 <@E ?2J464F@E 

µ2<4P6BL2F N><2 ;4 =F;23 Q  wK ?43 B <3µ7 <B: 28=4>F4: =F;23 1/3 wL, 5@3@: >E;KE4>µI: 23>8@N; L4 264G3><@5@37>23 

<@ ?I><@:; 

'5I <B; >E;A8<B>B 5484=9=7: P=AD@Eµ2 <@ >Eµ5M84>µ4 I<3 @3 KC@ 23>8@M: 2F;43 56789: E5@?4<A><4<2: µ2 

4;46@=F4 1:1. R34 ;4 G8B>3µ@5@32F B 253G2F8B>B L2<3?M: 5@>I<B<2: ?43 45I <3: KE@, >Bµ4F;23 I<3 ?@><FD@E; <@ FK3@ 

4;A µ@;AK4, I<3 KB64K7 48G3?A wK = wL . '; B <3µ7 <@E ?2J464F@E µ239L2F ?4<A <@ 7µ3>E ?43 B <3µ7 <B: 28=4>F4: 

µ239L2F ?4<A 2/3, B 28=4>F4 L4 2F;43 <N84 JLB;I<28B 45I <@ ?2JA643@, ?43 25@µM;9: B 253G2F8B>B L4 454>G@62F 

µI;@ 28=4>F4 ?43 ?4LI6@E ?2JA643@.  

 

4. - !6M;B ?4<4;46N;23 S9µF ?43 A664 4=4LA. - <3µ7 <@E S9µ3@C 2F;43 1 2E8N <@ ?36I (p1=1) ?43 <9; A669; 

4=4LN; 2F;43 2 2E8N 4;A µ@;AK4 (p2=2). +@ 23>IKBµ4 <B: !6M;B: 2F;43 200 2E8N. 15@LM><2 I<3 B ?EPM8;B>B KF;23 

253KI<B>B 0,50 2E8N =34 ?AL2 ?36I S9µF. (@3@: 2F;43 @ 23>@KBµ4<3?I: 5283@83>µI: <B: !6M;B: µ2<A <B; 253KI<B>B; 

*G2K3A><2 <@; >2 M;4 456I K3A=84µµ4. 

& 48G3?I: 23>@KBµ4<3?I: 5283@83>µI: <B: !6M;B: 2F;43 x1+2x2=200. .2<A <B; 253KI<B>B B <3µ7 <@E S9µ3@C =F;2<43 

0,50, 25@µM;9: @ ;M@: 23>@KBµ4<3?I: 5283@83>µI: 2F;43 0,5x1+2x2=200. 

 

 

 

 

 

 

 



 
 

5. ': E5@LM>@Eµ2 I<3 M;4 A<@µ@ ?4<4;46N;23 <4 4=4LA x ?43 y, ?43 MG23 >E;A8<B>B G8B>3µI<B<4: u(x,y)=2x
1/2

+2y
1/2

. 

!F;43 @3 58@<3µ7>23: 4E<@C <@E 4<Iµ@E ?E8<M:, ?43 =34<F; 

MRS=(y/x)
1/2

, @ @5@F@: 4EOA;23 I59: 4EOA;23 <@ y ?43 JLF;23 I59: 4EOA;23 <@ x, A84 @3 58@<3µ7>23: 2F;43 ?E8<M:. 

 

6. )F;2<43 I<3 B ><4E8@23K7: 264><3?I<B<4 <B: D7<B>B: =34 M;4 58@HI; x 9: 58@: <B; <3µ7 <@E 58@HI;<@: y 2F;43 F>B 

µ2 (-1). T<4; B <3µ7 <@E y 2F;43 2 2E8N, B D7<B>B =34 <@ 58@HI; x 2F;43 F>B µ2 200. '; B <3µ7 <@E y =F;23 3 2E8N, 

5@34 L4 2F;43 B D7<B>B =34 <@ 58@HI; x; #4 KN>2<2 M;4 548AK23=µ4 <M<@39; 58@HI;<9;.  

A; >EµP@6F>@Eµ2 µ2 x <B D7<B>B =34 <@ 58@HI; ', <I<2 2x,pB=()x/x)/()pB/pB). ';<3?4L3><N;<4:, MG@Eµ2 I<3 B ;M4 

D7<B>B xU L4 3?4;@5@32F <B >GM>B -1=(xU–200/200)/((3-2)/2), ?43 A84 xU=100. +M<@34 58@HI;<4 5@E I<4; 4EOA;2<43 B 

<3µ7 <@E 2;I: µ23N;2<43 B D7<B>B <@E A66@E 2F;43 >Eµ56B89µ4<3?A, =34 548AK23=µ4, <B62@8A>23: ?43 DVD players.   

 

7. V;4: V66B;4: ?43 M;4: R28µ4;I: ?4<4;46N;@E; <4 4=4LA x ?43 y ?43 MG@E; >E;A8<B>B G8B>3µI<B<4: <B; 

u(x,y)=xy. V><9 I<3 ><B; !66AK4 @3 <3µM: <9; 4=4LN; 2F;43 px ?43 py ?43 <@ 23>IKBµ4 <@E V66B;4 2F;43 M, 2;N ><B 

R28µ4;F4 @3 <3µM: 2F;43 2px ?43 2py ?43 <@ 23>IKBµ4 <@E R28µ4;@C 2F;43 2M. & V66B;4: ?43 @ R28µ4;I: L4 

?4<4;46N;@E; <3: FK32: 7 K34J@82<3?M: 5@>I<B<2: 4=4LN;, ?43 =34<F; 

+4 KE@ A<@µ4 MG@E; <B; FK34 >E;A8<B>B G8B>3µI<B<4:, 466A ?43 <@; FK3@ 23>@KBµ4<3?I 5283@83>µI 4J@C @ 2px + 2py 

= 2M 2F;43 3>@KC;4µ@: µ2 <@; px + py = M. & K3564>34>µI: I69; <9; <3µN; ?43 <@E 23>@K7µ4<@: K2; 466AD23 <@ 

>C;@6@ <9; ?4<4;469<3?N; KE;4<@<7<9; <@E 4<Iµ@E. !5@µM;9: @ V66B;4: ?43 @ R28µ4;I: L4 ?4<4;46N>@E; <3: 

FK32: 5@>I<B<2: 4=4LN;. 

 

8. )F;2<43 I<3 B ><4E8@23K7: 264><3?I<B<4 <B: D7<B>B: =34 M;4 58@HI; ' 9: 58@: <B; <3µ7 <@E 58@HI;<@: W 2F;43 

F>B µ2 -1, 2;N B 264><3?I<B<4 9: 58@: <B; K3?7 <@E <3µ7 2F;43 -2. '8G3?A B <3µ7 <@E W 2F;43 2 2E8N ?43 B D7<B>B 

=34 <@ 58@HI; ' 2F;43 F>B µ2 100, 2;N B <3µ7 <@E ' 2F;43 1 !E8N. '; B <3µ7 <@E W =F;23 3 2E8N, 5I>@ 58M523 ;4 

µ2<4P6BL2F B <3µ7 <@E ' =34 ;4 5484µ2F;23 B D7<B>B <@E ><3: 100 µ@;AK2:;  

A; >EµP@6F>@Eµ2 µ2 x <B D7<B>B =34 <@ 58@HI; ', <I<2 2x,pB=()x/x)/()pB/pB). ';<3?4L3><N;<4:, MG@Eµ2 I<3 B ;M4 

D7<B>B xU L4 3?4;@5@32F <B >GM>B -1=(xU–100/100)/(1/2), ?43 A84 xU=50. - 264><3?I<B<4 9: 58@: <B; FK34 <3µ7 2F;43 

2x,pB=()x/x)/()p'/p'). &5I<2 L4 58M523 ;4 3>GC23 -2= (100-50)/(,’' – 1)/1. &5I<2 B ;M4 <3µ7 <@E ', ,’' = 0,5. 

 

9. «'; @ %N><4: µ2=3><@5@32F <B >E;A8<B>B G8B>3µI<B<4: U(x,y) E5I <@; 23>@KBµ4<3?I <@E 5283@83>µI, <I<2 B 

?4<4;A69>B <@E A83><@E >E;KE4>µ@C >E;25A=2<43 I<3 @3 @834?M: G8B>3µI<B<2: <9; x ?43 y L4 2F;43 F>2:». !F;43 

>9><7 4E<7 B 58I<4>B; !OB=2F><2. 

 

'5A;<B>B: !F;43 '()*+, -,.$%. *<@; A83><@ >E;KE4>µI, @ 6I=@: <9; @834?N; G8B>3µ@<7<9; <9; x ?43 y 58M523 ;4 

3>@C<43 µ2 <@; 6I=@ <9; <3µN; <9; x ?43 y.  

 

!5@µM;9: B 58I<4>B 2F;43 >9><7 µ"#$ ><B; 528F5<9>B 5@E @3 <3µM: <9; KC@ 4=4LN; 2F;43 F>2:. 

   

%1 

%2 

200 400 

100 

+263?I: 23>@KBµ4<3?I: 

5283@83>µI: 

'8G3?I: 23>@KBµ4<3?I: 

5283@83>µI: 



10. )C@ A<@µ4 ' ?43 W MG@E; >E;48<7>23: 9JM6234: u'(x,y)=xy ?43 uW(x,y)=1/2 xy 4;<F><@3G4. '; <4 KC@ 4E<A 

A<@µ4 MG@E; <@ FK3@ 23>IKBµ4 ?43 4=@8AD@E; <4 58@HI;<4 ><3: FK32: <3µM:, <I<2 5N: L4 K34JM823 B D7<B>7 <@E: =34 

<4 KC@ 4=4LA; #4 K3?43@6@=7>2<2 <B; 45A;<B>7 >4:.     

!523K7 B >E;A8<B>B 9JM6234: <@E W 2F;43 =;B>F9: 4CO9; µ2<4>GBµ4<3>µI: <B: >E;A8<B>B: 9JM6234: <@E ', 4E<I 

>Bµ4F;23 I<3 @3 ' ?43 W MG@E; 4?83PN: <3: FK32: 58@<3µ7>23:, ?43 >E;25N:, 4J@C MG@E; <@ FK3@ 23>IKBµ4 ?43 

4=@8AD@E; <4 58@HI;<4 ><3: FK32: <3µM:, B D7<B>7 <@E: =34 <4 KC@ 4=4LA L4 2F;43 B FK34. 

 

11. . V><9 I<3 B <3µ7 <@E ?2J464F@E 2F;43 r=2, 2;N B <3µ7 <B: 28=4>F4: 2F;43 w=5. A; B 253G2F8B>B MG23 >E;A8<B>B 

5484=9=7: Q=L+5K, I5@E L B 5@>I<B<4 28=4>F4: ?43 ! B 5@>I<B<4 ?2J464F@E 5@E G8B>3µ@5@32F<43, <I<2 5@3@ 

2F;43 <@ 26AG3><@ ?I><@: µ2 <@ @5@F@ B 253G2F8B>B µ5@82F ;4 548A=23 10 µ@;AK2: <@E 58@HI;<@:; #4 K3?43@6@=7>2<2 

<B; 45A;<B>7 >4:.   

H 253G2F8B>B µ5@82F ;4 548A=23 58@HI; 2F<2 G8B>3µ@5@3N;<4: µI;@ ?2JA643@, 2F<2 µI;@ 28=4>F4 (7 ?43 <4 KC@). R34 

;4 548A=23 Q=10 µI;@ µ2 28=4>F4, G823AD2<43 10 µ@;AK2: 28=4>F4:, ?43 A84 <@ ?I><@: L4 2F;43 50. R34 ;4 548A=23 

Q=10 µI;@ µ2 ?2JA643@, G823AD2<43 2 µ@;AK2: ?2J464F@E, ?43 A84 <@ ?I><@: L4 2F;43 4. (8@J4;N:, ?AL2 A66@: 

>E;KE4>µI: 5@E KF;23 10 µ@;AK2: 58@HI;<@: L4 MG23 ?I><@: µ2<4OC 4 ?43 50. *E;25N:, <@ 26AG3><@ ?I><@: µ2 <@ 

@5@F@ B 253G2F8B>B µ5@82F ;4 548A=23 10 µ@;AK2: 2F;43 F>@ µ2 4.   

 

12. .34 253G2F8B>B 548A=23 100 µ@;AK2: 58@HI;<@:, <@ @834?I ?I><@: >2 4E<I <@ 25F52K@ 58@HI;<@: 2F;43 X55, <@ 

µM>@ µ2<4P6B<I ?I><@: 2F;43 X55, ?43 <@ µM>@ ><4L28I ?I><@: 2F;43 X10. (@34 2F;43 B ?6F>B <B: ?4µ5C6B: µM>@E 

µ2<4P6B<@C ?I><@E: >2 4E<I <@ 25F52K@ 58@HI;<@:; 

'5A;<B>B: R;98F>@Eµ2 I<3 B ?4µ5C6B @834?@C ?I><@E: <Mµ;23 <B ?4µ5C6B µM>@E µ2<4P6B<@C ?I><@E: ><@ 

?4<N<4<@ >Bµ2F@ <B:. !5@µM;9:, 2JI>@; <@ @834?I ?I><@: 3>@C<43 µ2 <@ µM>@ µ2<4P6B<I ?I><@: ><@ >E=?2?83µM;@ 

25F52K@ 5484=9=7:, 4E<I >Bµ4F;23 I<3 B ?6F>B <B: ?4µ5C6B:  µM>@E µ2<4P6B<@C ?I><@E: ><@ >Bµ2F@ 4E<I 2F;43 0. 

 
 

13. (N: >Eµ5283JM82<43 <@ µM>@ ><4L28I ?I><@: I>@ µ34 253G2F8B>B 548A=23 5283>>I<28@ 58@HI;; #4 

K3?43@6@=7>2<2 <B; 45A;<B>7 >4:. 

'; <@ ><4L28I ?I><@: 2F;43 F, <I<2 <@ µM>@ ><4L28I ?I><@: L4 2F;43 F/y, <@ @5@F@ L4 µ23N;2<43 I>@ 548A=2<43 

5283>>I<28@ 58@HI;.  

 

14. - 5484?A<9 >E;A8<B>B 5484=9=7: 548@E>3AD23 JLF;@E>2:, ><4L28M:, 7 4CO@E>2: @3?@;@µF2: ?6Fµ4?4:; 

 

VG@Eµ2 I<3 . !5@µM;9: B >E;A8<B>B 5484=9=7: 

548@E>3AD23 ><4L28M: 45@KI>23: ?6Fµ4?4:.!!

 

 

 

 

Q 

AC 

MC 

%6F>B = 0 



!"#$% /:  

 

1. - >E;A8<B>B 9JM6234: 2;I: 4<Iµ@E 5@E ?4<4;46N;23 <4 4=4LA x ?43 y 2F;43 u(x,y)=xy. To 23>IKBµ4 <@E 4<Iµ@E 

4E<@C 2F;43 &=120 2E8N. V><9 I<3 48G3?A B <3µ7 <@E x 2F;43 px=3 2E8N ?43 B <3µ7 <@E y 2F;43 py=3 2E8N. 

4) #4 E5@6@=F>2<2 <B; >E;A8<B>B D7<B>B: <@E 4<Iµ@E =34 <4 KE@ 4=4LA. (@34 L4 2F;43 B D7<B>7 <@E =34 <3: 

>E=?2?83µM;2: <3µM: ?43 23>IKBµ4; 

4) '5I <3: >GM>23: MRSxy=y/x=px/py ?43 pxx+pyy=M, P8F>?@Eµ2 x=M/2px ?43 y=M/2py. R34 <3: >E=?2?83µM;2: <3µM: 

?43 23>IKBµ4 58@?C5<23 I<3 x=120/2*3=20?43 y=120/2*3=20. 

P) +@ ?8A<@: 45@J4>FD23 ;4 J@8@6@=7>23 <@ 4=4LI y µ2 2 2E8N 4;A µ@;AK4. - <3µ7 <@E x 5484µM;23 B FK34. (@34 

2F;43 B >E;@63?7 µ2<4P@67 ><B D7<B>B; M2 <3: ;M2: <3µM:, MG@Eµ2 xU=20, yU=12. Y84 B µ2<4P@67 ><B D7<B>B =34 <@ 

x 2F;43 µBK2;3?7, 2;N B D7<B>B =34 <@ y µ23N;2<43 ?4<A 8 µ@;AK2:. R34 ;4 µ5@82F <@ A<@µ@ (F>4 5@E) ;4 MG23 <@ 

48G3?I <@E ?46AL3 (20,20) ><3: ;M2: <3µM:, L4 M58252 ;4 2FG2 23>IKBµ4 160 (=3*20+5·20).  

=) !;4664?<3?A <@ ?8A<@: >?MJ<2<43 ;4 J@8@6@=7>23 ?43 <4 KE@ 4=4LA µ2 1 2E8N <@ ?4LM;4. (@34 L4 2F;43 <N84 B 

D7<B>B <@E 4<Iµ@E =34 <4 KE@ 4=4LA; 

M2 <B ;M4 J@8@6I=B>B B <3µ7 <@E ?AL2 4=4L@C 2F;43 4 2E8N, 25@µM;9: B ;M4 D7<B>B L4 2F;43  xU=15, yU=15. 

 

2. ': E5@LM>@Eµ2 I<3 M;4 A<@µ@ ?4<4;46N;23 <4 4=4LA x ?43 y, ?43 MG23 >E;A8<B>B G8B>3µI<B<4: u(x,y)=x
1/2

y
1/2

.   

4) (@32: 2F;43 @3 >E;48<7>23: D7<B>B:; 

'5I <3: >GM>23: MRSxy=y/x=px/py ?43 pxx+pyy=M, P8F>?@Eµ2 x(px,py,&)=&/2px, ?43 y(px,py,&)=&/2py.  

W) ?43 =) =34 <@; 4;4=;N><B. 

 

3. . V><9 M;4 A<@µ@ µ2 >E;A8<B>B 9JM6234: u(x,y)=4x
1/2

+2y.  

4) #4 E5@6@=F>2<2 <@; @834?I 6I=@ E5@?4<A><4>B: =34 <B; 528F5<9>B 5@E <@ A<@µ@ ?4<4;46N;23 9 µ@;AK2: <@E 

4=4L@C x ?43 10 µ@;AK2: <@E 4=4L@C y.  

P) '; <@ A<@µ@ MG23 9 µ@;AK2: <@E 4=4L@C x ?43 10 µ@;AK2: <@E 4=4L@C y, L4 K2G<2F ;4 KN>23 1 µ@;AK4 <@E 4=4L@C 

y =34 ;4 6AP23 1 µ@;AK4 <@E 4=4L@C x;  

=) '; @3 <3µM: <9; 4=4LN; x ?43 y 2F;43 px ?43 py 4;<F><@3G4, 2;N <@ 23>IKBµ4 <@E 4<Iµ@E 2F;43 &, ;4 P82F<2 <3: 

>E;48<7>23: D7<B>B: =34 <4 4=4LA x ?43 y.  

 

4) MRSxy=(Zu/Zx)/(Zu/Zy)=1/x
1/2

. Y84, 4; x=9, <I<2 MRS=1/3. (!F;43 2OF>@E >9><I ;4 =8AS23 ?4;2F: ?43 MRS=–1/3. 

+@ 58I>Bµ@ 2F;43 LMµ4 @83>µ@C).  

P) MRSxy=1/3 >Bµ4F;23 I<3 <@ A<@µ@ L4 5484G98@C>2 1/3 µ@;AK2: y =34 ;4 6AP23 µF4 µ@;AK4 x ?43 ;4 P8F>?2<43 

><B; FK34 9JM6234. *E;25N:, 4; <@ A<@µ@ KN>23 5283>>I<282: 45I 1/3 µ@;AK2: y <I<2 L4 GA>23 9JM6234, ?43 A84 K2 

L4 K2G<2F 4E<7 <B; 4;<4664=7. ((8A=µ4<3, µ2 x=9, y=10 B 9JM6234 <@E 4<Iµ@E 2F;43 32, 2;N µ2 x=10, y=8 B 

9JM623A <@E 2F;43 28,65).  

=) !F;43 MRSxy=1/x
1/2

=px/py, ?43 pxx+pyy=M. A5I <3: >GM>23: 4E<M: 58@?C5<23 x=(py/px)
2
 ?43 y=M/py–(py/px).  

 

!"#$% 0:  

 

1. .34 253G2F8B>B MG23 <B >E;A8<B>B 5484=9=7: Q = L
0,25

K
0,75

, I5@E ! 2F;43 ?2JA643@ ?43 L 2F;43 28=4>F4. - 4µ@3P7 

<@E ?2J464F@E 2F;43 r=2 ?43 <B: 28=4>F4: w=1. 

4) $>GC23 @ ;Iµ@: <B: JLF;@E>4: @834?7: 5484=9=3?I<B<4; +3 45@KI>23: ?6Fµ4?4: MG23 B 253G2F8B>B; 

R34 ;4 K@Cµ2 4; 3>GC23 @ ;Iµ@: <B: JLF;@E>4: @834?7: 5484=9=3?I<B<4: 58M523 ;4 26M=O@Eµ2 4; <@ @834?I 58@HI; <B: 

28=4>F4: (?2J464F@E) JLF;23 I>@ 4EOA;2<43 B 28=4>F4 (?2JA643@). (484=9=FD@;<4: <B >E;A8<B>B 5484=9=7: MG@Eµ2, 

MPL=0.25*L
-0.75

*K
0.75

, <@ @5@F@ JLF;23 I>@ 4EOA;2<43 <@ L. (48Iµ@34 =34 <@ !.  

VG@Eµ2 (kL)
0.25

(kK)
0.75

=k
1
L

0.25
K

0.75
=kL

0.25
K

0.75
 =34 k>0. Y84 B 253G2F8B>B 548@E>3AD23 ><4L28M: 45@KI>23: 

?6Fµ4?4:. 

P) 15@LM><2 I<3 P84GEG8I;34 <@ ?2JA643@ <B: 253G2F8B>B: 2F;43 ><4L28I ><@ 25F52K@ %=100. (@34 2F;43 B 548A=9=B 

D7<B>B =34 28=4>F4; (I>B 28=4>F4 58M523 ;4 454>G@67>23 B 253G2F8B>B =34 ;4 548A=23  Q=10; 

R34 ! = 100, P8F>?@Eµ2 <B; 548A=9=B D7<B>B =34 28=4>F4, 9: L(Q)=Q
4
/100

3
. R34 Q=10, L(10)= 10

4
/100

3
. 

=) *E;2GFD@;<4: ;4 K34<B82F<2 <@ ?2JA643@ ><4L28I ><@ 53@ 5A;9 25F52K@, P82F<2 <B; P84GEG8I;34 >E;A8<B>B 

>E;@63?@C ?I><@E:. (@3@ <@ P84GEG8I;3@ >E;@63?I ?I><@: 5484=9=7: 10 µ@;AK9; 58@HI;<@:; 

SRTC=1* Q
4
/100

3
+2*100, =34 Q = 10, SRTC=1* 100

4
/100

3
+2*100=200,01. 

K) #4 K2FO2<2 I<3 <@ µ4?8@G8I;3@ ?I><@: 5484=9=7: 10 µ@;AK9; 58@HI;<@: 2F;43 µ3?8I<28@ 45I <@ P84GEG8I;3@ ?I><@: 

5484=9=7: <9; FK39; µ@;AK9; 58@HI;<@:.  

*<@ µ4?8@G8I;3@ K3A><Bµ4, B 253G2F8B>B 2536M=23 <3: 5@>I<B<2: ?2J464F@E ?43 28=4>F4:, N><2 MRTS=w/r, 45I I5@E 

58@?C5<23 I<3 %=1,5L.  ';<3?4L3><N;<4: ><B >E;A8<B>B 5484=9=7:, L = 10/(1,5)
0,75

 , %=10*(1,5)
0,25

. ';<3?4L3><N;<4: 

><B >E;A8<B>B >E;@63?@C ?I><@E: +C = 10/(1,5)
0,75

 +20*(1,5)
0,25

 < 200,01. 

 

 



3. .34 253G2F8B>B ' 5@E 623<@E8=2F >2 ?4L2><N: 5678@E: 4;<4=9;>3µ@C 56B8N;23 µB;34F@ 2;@F?3@ 200X ?43 MG23 

25F>B: µB;34F@ µ2<4P6B<I ?I><@: y
2
/200, I5@E y 2F;43 <@ 5484=Iµ2;@ 58@HI;.  

4) #4 =8AS2<2 <B >E;A8<B>B µM>@E ?I><@E:, <B >E;A8<B>B µM>@E µ2<4P6B<@C ?I><@E: ?43 <B >E;A8<B>B @834?@C 

?I><@E:.  

P) [98F: ;4 5484=9=F>2<2 <B >E;A8<B>B µM>@E ?I><@E:, ;4 P82F<2 =34 5@3@ 25F52K@ 58@HI;<@: 264G3><@5@32F<43 <@ 

µM>@ ?I><@:.  

=) #4 P82F<2, µ2 <B P@7L234 ?4<A66B6@E K34=8Aµµ4<@:, <@ µ2<4P6B<I ?I><@: I<4; y=100.  

K) '; B 253G2F8B>B µ2=3><@5@32F <4 ?M8KB <B: 2?2F I5@E <@ @834?I ?I><@: 2F;43 F>@ µ2 10, 5@34 <4 ?M8KB <B: 

253G2F8B>B:;  

 

4) +@ @63?I ?I><@: 2F;43 TC=200+y
2
/200. +@ µM>@ ?I><@: 2F;43 AC=200/y+y/200, <@ µM>@ µ2<4P6B<I ?I><@: 2F;43 

AVC=y/200, ?43 <@ @834?I ?I><@: 2F;43 MC=y/100 (B 548A=9=@: <@E @63?@C ?I><@E:). 

P) +@ µM>@ ?I><@: 264G3><@5@32F<43 I<4; 'C=MC, KB64K7 200/y+y/200=y/100. 0C;@;<4:, MG@Eµ2 y=200. 

 =) +@ µ2<4P6B<I ?I><@: 2F;43 <@ 2µP4KI ?A<9 45I <B; ?4µ5C6B <@E @834?@C ?I><@E:. 

[48A>>@;<4: <B =84µµ7 MC=y/100 (P6. >G7µ4 KF564), E5@6@=FD@Eµ2 <@ 2µP4KI =34 <@ 

25F52K@ y=100 (<@ >?34>µM;@ <8F=9;@), <@ @5@F@ 2F;43 F>@ µ2 50. (8A=µ4<3, =34 y=100, B 

548A><4>B y
2
/200 5@E 2?J8AD23 <@ µ2<4P6B<I ?I><@: 3>@C<43 µ2 50.     

K) +@ @834?I ?I><@: 2F;43 10 I<4; y=1000. E523K7 <N84 B 253G2F8B>B 

µ2=3><@5@32F <4 ?M8KB <B:, 4E<I >Bµ4F;23 I<3 p=&C, ?43 A84 p=10. +@ >E;@63?I 

M>@K@, KB64K7 2F;43 10.000, 2;N <@ @63?I ?I><@: 2F;43 200+1000
2
/200=5.200, 

?43 >E;25N:, <@ ?M8K@: 2F;43 4.800.  

 

 

4. .34 253G2F8B>B G8B>3µ@5@32F ?2JA643@ ?43 28=4>F4 ?43 MG23 >E;A8<B>B 5484=9=7: x=KL
1/2

.  

4) +3 45@KI>23: ?6Fµ4?4: 548@E>3AD23 4E<7 B >E;A8<B>B 5484=9=7:;  

'; 5@664564>3A>@Eµ2 I62: <3: 23>8@M: µ2 t, B 5484=9=7 2F;43 tK(tL)
1/2

=t
3/2

KL
1/2

=t
3/2

x. Y84 B >E;A8<B>B 

548@E>3AD23 4CO@E>2: 45@KI>23: ?6Fµ4?4:. 

P) $>GC23 @ ;Iµ@: <B: JLF;@E>4: @834?7: 5484=9=3?I<B<4: =34 <B; 28=4>F4:;  

+@ @834?I 58@HI; <B: 28=4>F4: 2F;43 MPL=1/2 KL
-1/2

. !5@µM;9: 3>GC23 @ ;Iµ@: <B: JLF;@E>4: @834?7: 

5484=9=3?I<B<4: =34 <B; 28=4>F4, 4J@C <@ @834?I 58@HI; <B: 28=4>F4: µ23N;2<43 I59: 4EOA;2<43 B 28=4>F4, 

dMPL/dL=-1/4 KL
-3/2

 < 0.  

=) '; B <3µ7 <B: 28=4>F4: 2F;43 w=1 ?43 B <3µ7 <@E ?2J464F@E 2F;43 r=2, 5@34 2F;43 B µ4?8@G8I;34 >E;A8<B>B 

>E;@63?@C ?I><@E:;  

(8@?23µM;@E ;4 P8@Cµ2 <B µ4?8@G8I;34 >E;A8<B>B >E;@63?@C ?I><@E:, 58M523 ;4 6C>@Eµ2 <@ 58IP6Bµ4 

264G3><@5@FB>B: ?I><@E: E5I <@; 5283@83>µI <B: >E;A8<B>B: 5484=9=7:. - >E;A8<B>B Lagrange 2F;43 L+2K+((x-

KL
1/2

). 0C;@;<4: P8F>?@Eµ2 I<3 K=L=x
2/3

. !5@µM;9: B µ4?8@G8I;34 >E;A8<B>B >E;@63?@C ?I><@E: 2F;43 

LRTC=wL+rK=x
2/3

+2x
2/3

=3x
2/3

.  

K) 15@LM><2 I<3 ><@ P84GEG8I;3@ K3A><Bµ4 <@ ?2JA643@ 2F;43 ><4L28I >2 %=10. '; B <3µ7 <B: 28=4>F4: 2F;43 w=1 

?43 B <3µ7 <@E ?2J464F@E 2F;43 r=2, 5@34 2F;43 B P84GEG8I;34 >E;A8<B>B µ"1$2 >E;@63?@C ?I><@E:;  

R34 !=10, B >E;A8<B>B 5484=9=7: =F;2<43 x=10L
1/2

. 0C;@;<4: =34 <B; 4543<@Cµ2;B 5@>I<B<4 28=4>F4: P8F>?@Eµ2 

L=x
2
/100. !5@µM;9: B P84GEG8I;34 >E;A8<B>B >E;@63?@C ?I><@E: 2F;43 SRTC=wL+rK=x

2
/100+20. H P84GEG8I;34 



>E;A8<B>B µM>@E >E;@63?@C ?I><@E: 2F;43 SRATC=x/100+20/x.  

 
 
 

 

 

 

 

 

MC=AVC=1 

AC 


