
Ïðàêòèêóì ïî òåìå 1
Ìåòîäè÷åñêèå óêàçàíèÿ ïî âûïîëíåíèþ ïðàêòèêóìà.
Öåëüþ ïðàêòèêóìà ÿâëÿåòñÿ áîëåå ãëóáîêîå óñâîåíèå ìàòåðèàëà êîíòåíòà

òåìû 1, à òàêæå ðàçâèòèå ñëåäóþùèõ óìåíèé è íàâûêîâ:

• Ïîñòðîåíèå êðèâûõ áåçðàçëè÷èÿ ïî çàäàííîé ôóíêöèè ïîëåçíîñòè ïî-
òðåáèòåëÿ, âû÷èñëåíèå ïðåäåëüíûõ ïîëåçíîñòåé è ïðåäåëüíîé íîðìû
çàìåùåíèÿ MRS;

• Ïîñòðîåíèå ôóíêöèè ñïðîñà ïîòðåáèòåëÿ äëÿ ðàçëè÷íûõ òèïîâ ïðåä-
ïî÷òåíèé;

• Ïðîâåäåíèå ñðàâíèòåëüíî-ñòàòè÷åñêîãî àíàëèçà (àíàëèçà íà ÷óâñòâè-
òåëüíîñòü) â ìîäåëè ïîòðåáèòåëüñêîãî âûáîðà, ïîñòðîåíèå êðèâîé "äî-
õîä�ïîòðåáëåíèå", "öåíà�ïîòðåáëåíèå" è êðèâîé ñïðîñà.

Ïåðåä ðåøåíèåì çàäàíèé ïðàêòèêóìà ðåêîìåíäóåòñÿ âíèìàòåëüíî èçó-
÷èòü ìàòåðèàë êîíòåíòà òåìû 1 è ïðîâåñòè ñàìîñòîÿòåëüíûé àíàëèç âñåõ
ðàçîáðàííûõ ïðèìåðîâ.

Ðåøåíèå òèïîâûõ çàäà÷
ÒÇ 1.1.Ïîñòðîèì ôóíêöèþ ñïðîñà â ñëó÷àå ïðåäïî÷òåíèé Êîááà-

Äóãëàñà u(x1, x2) = xc
1x

d
2, c > 0, d > 0.

Ðåøåíèå: Íåòðóäíî ïðîâåðèòü, ÷òî îïòèìàëüíûé ïîòðåáèòåëüñêèé íà-
áîð ëåæèò íà áþäæåòíîé ëèíèè, ïîýòîìó çàäà÷à ïðèìåò âèä:

{
u(x∗) = max xc

1x
d
2

p1x1 + p2x2 = m, x ∈ R2
+

Èñïîëüçóåì ôóíêöèþ Ëàãðàíæà (ñì. � 1.3)

L(x1, x2, λ) = xc
1x

d
2 − λ(p1x1 + p2x2 −m)

è íåîáõîäèìûå óñëîâèÿ îïòèìàëüíîñòè (òåîðåìà 1.3.1):




cxc−1
1 xd

2 − λp1x1 = 0

dxc
1x

d−1
2 − λp2x2 = 0

p1x1 + p2x2 −m = 0.

Äîìíîæèâ ïåðâîå óðàâíåíèå íà dx1, à âòîðîå � íà cx2, ïîëó÷èì:

cdxc
1x

d
2 = λp1dx1,
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cdxc
1x

d
2 = λp2cx2.

Ïîýòîìó êîìïîíåíòû x1 è x2 îïòèìàëüíîãî ïîòðåáèòåëüñêîãî íàáîðà
ñâÿçàíû ïðÿìî ïðîïîðöèîíàëüíîé çàâèñèìîñòüþ:

x2 =
p1d

p2c
x1.

Ïîñòàâèì ïîñëåäíåå âûðàæåíèå â óðàâíåíèå áþäæåòíîé ëèíèè:

p1x1 + p2 · p1d

p2c
x2 = m ⇔ x1 =

c

c + d
· m

p1
.

Îêîí÷àòåëüíî ôóíêöèÿ ñïðîñà äëÿ ïðåäïî÷òåíèé Êîááà-Äóãëàñà u(x1, x2) =
xc

1x
d
2 ïðèìåò âèä:





x∗1(p1, p2,m) = c
c+d · m

p1

x∗2(p1, p2,m) = d
c+d · m

p2

ÒÇ 1.2. Ïîñòðîèì ôóíêöèþ ñïðîñà â ñëó÷àå êâàçèëèíåéíûõ ïðåäïî÷òå-
íèé u(x1, x2) =

√
x1 + x2.

Ðåøåíèå: Íåòðóäíî ïðîâåðèòü, ÷òî îïòèìàëüíûé ïîòðåáèòåëüñêèé íà-
áîð ëåæèò íà áþäæåòíîé ëèíèè, ïîýòîìó çàäà÷à ïðèìåò âèä:

{
u(x∗) = max(

√
x1 + x2)

p1x1 + p2x2 = m.

Âûðàçèì x2 èç îãðàíè÷åíèÿ:

x2 =
m

p2
− p1

p2
x1, x1 ∈ [0,

m

p1
]

è ïîäñòàâèì â öåëåâóþ ôóíêöèþ:

u(x1) =
√

x1 +
1

p2
(m− p1x1).

Îòìåòèì,÷òî
u′(x1) =

1

2
√

x1
− p1

p2
,

è x1 =
(

p2

2p1

)2
� òî÷êà ìàêñèìóìà ôóíêöèè u(x1).

Ïîëó÷åííàÿ çàäà÷à ïîèñêà íàèáîëüøåãî çíà÷åíèÿ äèôôåðåíöèðóåìîé
ôóíêöèè u(x1) îäíîé ïåðåìåííîé íà îòðåçêå [0, m

p1
] èìååò ñëåäóþùåå ðåøå-

íèå:
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• umax = u
(

m
p1

)
, åñëè m

p1
≤

(
p2

2p1

)2

• umax = u
(

p2

2p1

)2
, åñëè m

p1
>

(
p2

2p1

)2

Îêîí÷àòåëüíî ôóíêöèÿ ñïðîñà äëÿ êâàçèëèíåéíûõ ïðåäïî÷òåíèé u(x1, x2) =√
x1 + x2 ïðèìåò âèä:

•





x∗1(p1, p2, m) = m
p1

, åñëèm ≤ p2
2

4p1

x∗2(p1, p2, m) = 0

•





x∗1(p1, p2, m) = ( p2

2p1
)2

, åñëèm > p2
2

4p1

x∗2(p1, p2, m) = m
p2
− p2

4p1

ÒÇ 1.3.Ïóñòü p̄1 = 2 è p̄2 = 4 � ôèêñèðîâàííûå öåíû òîâàðîâ, u(x1, x2) =√
x1 + x2 � ôóíêöèÿ ïîëåçíîñòè ïîòðåáèòåëÿ. Çàäàäèì àíàëèòè÷åñêè è ïî-

ñòðîèì êðèâóþ "äîõîä�ïîòðåáëåíèå", à òàêæå êðèâûå Ýíãåëÿ, èñïîëüçóÿ
ôóíêöèþ ñïðîñà, âûâåäåííóþ â ÒÇ 1.2.

Ðåøåíèå: Îòìåòèì,÷òî "ïîðîãîâîå" çíà÷åíèå äîõîäà m̄ = p̄2
2

4p̄1
= 2.

Åñëè 0 ≤ m ≤ 2 (ñì. ó÷àñòêè OA êðèâûõ íà ðèñ. 1.1):
{

x∗1(m) = m
p̄1

= m
2

x∗2(m) = 0.

Åñëè m > 2:
{

x∗1(m) = ( p̄2

2p̄1
)2 = 1

x∗2(m) = m
p̄2
− p̄2

4p̄1
= m

4 − 1
2 .
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Ðèñ. 1.1 Êðèâàÿ "äîõîä � ïîòðåáëåíèå" è êðèâûå Ýíãåëÿ
äëÿ ïðåäïî÷òåíèé u(x1, x2) =

√
x1 + x2, p̄1 = 2, p̄2 = 4.
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ÒÇ 1.4. Ïóñòü p̄2 = 6 � ôèêñèðîâàííàÿ öåíà òîâàðà 2, m = 30 � ôèêñè-
ðîâàííîå çíà÷åíèå äîõîäà ïîòðåáèòåëÿ,

u(x1, x2) = ax1 + bx2 = x1 + 2x2

� ëèíåéíàÿ ôóíêöèÿ ïîëåçíîñòè. Çàäàäèì àíàëèòè÷åñêè è ïîñòðîèì êðè-
âóþ "öåíà p1 � ïîòðåáëåíèå" è êðèâóþ ñïðîñà íà òîâàð 1.

Ðåøåíèå: Èñïîëüçóåì ôóíêöèþ ñïðîñà â ñëó÷àå ñîâåðøåííûõ çàìåíè-
òåëåé (ñì. � 1.2):

• åñëè a
b > p1

p̄2
(òî åñòü 1

2 > p1

6 ), òî x∗1 = m
p1

= 30
p1

, x∗2 = 0.

• åñëè a
b < p1

p̄2
(òî åñòü 1

2 < p1

6 ), òî x∗1 = 0, x∗2 = m
p̄2

= 5.

• åñëè a
b = p1

p̄2
(òî åñòü 1

2 = p1

6 ), òî ëþáàÿ òî÷êà áþäæåòíîé ëèíèè ÿâëÿ-
åòñÿ îïòèìàëüíûì ïîòðåáèòåëüñêèì íàáîðîì.

Òàêèì îáðàçîì,

• åñëè 0 ≤ p1 < 3 : x∗1 = 30
p1

, x∗2 = 0;

• p1 = 3 : x∗2 = 5− x∗1
2 , x∗1 ∈ [0, 10] (ñì. ó÷àñòêè AB êðèâûõ íà ðèñ. 1.2);

• ïðè p1 > 3 : x∗1 = 0, x∗2 = 5.
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Ðèñ. 1.2. Êðèâàÿ "öåíà p1 � ïîòðåáëåíèå" è êðèâàÿ ñïðîñà x1(p1)
äëÿ ëèíåéíîé ôóíêöèè ïîëåçíîñòè u = x1 + 2x1, p̄2 = 6, m = 30.

Çàäàíèÿ ïðàêòèêóìà
Â çàäàíèÿõ 1.1 � 1.12 ïî çàäàííîé ôóíêöèè ïîëåçíîñòè íàðèñóéòå êàðòó

áåçðàçëè÷èÿ, íàéäèòå ïðåäåëüíûå ïîëåçíîñòè MU1 è MU2 è MRS:

1.1. υ(x1, x2) =
√

x1 + x2

1.2. υ(x1, x2) = x1x2

x1+x2

1.3. υ(x) = 2x1
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1.4. υ(x1, x2) = 2 ln x1 + x2

1.5. υ(x1, x2) = x1 +
√

x2

1.6. υ(x1, x2) = x
2/3
1 x

1/3
2

1.7. υ(x1, x2) =
√

x1x2

1.8. υ(x1, x2) = 2x2
1
√

x2

1.9. υ(x1, x2) = x2
1x2

1.10. υ(x1, x2) =
√

x2
1 + x2

2

1.11. υ(x1, x2) = ln x1 + x2

1.12. υ(x1, x2) = (
√

x1 +
√

x2)
2

1.13. Îòâàð ãîòîâèòñÿ èç ðîìàøêè è øàëôåÿ. Ìàêñèìàëüíûé òåðàïåâòè-
÷åñêèé ýôôåêò äëÿ ðàññìàòðèâàåìîãî ïîòðåáèòåëÿ äîñòèãàåòñÿ, åñëè
òðàâû ñìåøèâàþòñÿ â ïðîïîðöèè 2 ê 3.

• êàêàÿ èç òðàâ â ïîòðåáèòåëüñêîì íàáîðå x = (6, 8) ÿâëÿåòñÿ áåçðàçëè÷-
íûì áëàãîì?

• ïîñòðîéòå êðèâóþ áåçðàçëè÷èÿ ÷åðåç x, îïðåäåëèòå MRS â êàæäîé
òî÷êå ýòîé êðèâîé;

• ïîñòðîéòå êàðòó áåçðàçëè÷èÿ è çàäàéòå ïðåäïî÷òåíèÿ ïîòðåáèòåëÿ
íà ìíîæåñòâå R2

+ ñ ïîìîùüþ ôóíêöèè ïîëåçíîñòè;
• ñðàâíèòå ïîòðåáèòåëüñêèå íàáîðû (10,6) è (4,12).

1.14. Ïîòðåáèòåëü âñåãäà êëàä�åò â ÷àøêó êîôå äâà ïàêåòèêà ñàõàðà. Öåíà
÷àøêè êîôå â áèñòðî ðàâíà p1, ïàêåòèêà ñàõàðà � p2, ïîòðåáèòåëü
ìîæåò ïîòðàòèòü íà çàêàç íå áîëåå m ðóáëåé. Ñïðîãíîçèðóéòå çàêàç
ïîòðåáèòåëÿ (äëÿ âñåõ âîçìîæíûõ p1, p2, è m).

1.15. Â êàêîé ïðîïîðöèè ðàñïðåäåëÿåò ñâîé äîõîä ïîòðåáèòåëü íà ïðèîáðå-
òåíèå òîâàðîâ 1 è 2, åñëè ôóíêöèÿ ïîëåçíîñòè, ïðåäñòàâëÿþùàÿ åãî
ïðåäïî÷òåíèÿ, èìååò âèä:
• u(x1, x2) = x2

1x
3
2;

• u(x1, x2) = x
4
5
1x

1
5
2 ;

• u(x1, x2) = 3 ln x1 + 4 ln x2;
• u(x1, x2) =

√
x1x3

2.
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Â çàäàíèÿõ 1.16�1.26 íàéäèòå îïòèìàëüíûé ïîòðåáèòåëüñêèé íàáîð:

1.16. p1 = 2, p2 = 1, m = 40, u(x1, x2) = 3x1 + x2.

1.17. p1 = 2, p2 = 3, m = 36, u(x1, x2) = x1 + 2x2.

1.18. p1 = 6, p2 = 8, m = 120, u(x1, x2) = 3x1 + 4x2.

1.19. p1 = 1, p2 = 2, m = 24, u(x1, x2) = x2
1 + x2

2 + 2x1x2.

1.20. p1 = 3, p2 = 4, m = 30, u(x1, x2) = min{x1, 2x2}.
1.21. p1 = 4, p2 = 6, m = 48, u(x1, x2) = min{2x1, 3x2}.
1.22. p1 = 3, p2 = 4, m = 30, u(x1, x2) = x2

1x
3
2.

1.23. p1 = 2, p2 = 1, m = 24, u(x1, x2) = 2 ln x1 + 3 ln x2.

1.24. p1 = 2, p2 = 3, m = 24, u(x1, x2) = x
1/3
1 x

2/3
2 .

1.25. p1 = 2, p2 = 4, m = 1, u(x1, x2) =
√

x1 + x2.

1.26. p1 = 2, p2 = 4, m = 6, u(x1, x2) =
√

x1 + x2.

1.27. Íåçàâèñèìî îò óðîâíÿ äîõîäà m ïîòðåáèòåëü ïðèîáðåòàåò òîëüêî äâà
òîâàðà. Ìîãóò ëè îáà ýòèõ òîâàðà îòíîñèòüñÿ ê ãðóïïå òîâàðîâ íèçøåé
êàòåãîðèè?

1.28. Íàéäèòå ôóíêöèè ñïðîñà x1(p1) è x2(p2) â ñëó÷àå ïðåäïî÷òåíèé, ïðåäñòàâ-
ëåííûõ ôóíêöèåé ïîëåçíîñòè u(x1, x2) = ln x1 + x2.

Â çàäàíèÿõ 1.29�1.32 ïî çàäàííîé ôóíêöèè ïîëåçíîñòè ïðè m = 24, p1 =
3, p2 = 4 íàéäèòå îïòèìàëüíûå ïîòðåáèòåëüñêèå íàáîðû, à òàêæå çàäàéòå
àíàëèòè÷åñêè è íàðèñóéòå êðèâûå "äîõîä�ïîòðåáëåíèå", êðèâûå Ýíãåëÿ,
êðèâûå "öåíà p1�ïîòðåáëåíèå", "öåíà p2�ïîòðåáëåíèå" è ñîîòâåòñòâóþùèå
êðèâûå ñïðîñà:

1.29. u(x1, x2) = x2
1x2.

1.30. u(x1, x2) = x1 + 2x2.

1.31. u(x1, x2) = min{2x1, 3x2}.
1.32. u(x1, x2) = ln x1 + 1

2 ln x2.
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1.33. Ïðè m = 80, p1 = 4, p2 = 5, p3 = 2 íàéäèòå îïòèìàëüíûé ïîòðå-
áèòåëüñêèé íàáîð x∗ ∈ R3

+, à òàêæå íàðèñóéòå êðèâûå Ýíãåëÿ (äëÿ
òîâàðà 1), êðèâûå ñïðîñà x1(p1) â ñëó÷àå ñëåäóþùèõ ôóíêöèé ïîëåç-
íîñòè ïîòðåáèòåëÿ:

• u(x1, x2, x3) = 12x1 + 10x2 + 8x3; • u(x1, x2, x3) = 8x1 + 5x2 + 4x3;

• u(x1, x2, x3) = 8x1 + 10x2 + 4x3; • u(x1, x2, x3) = x1x2x3.

1.34. Ïóñòü ôóíêöèÿ ïîëåçíîñòè ïîòðåáèòåëÿ u(x1, x2) = x2
1x2, äîõîä m =

216, öåíà òîâàðà 1 ìåíÿåòñÿ îò èñõîäíîãî çíà÷åíèÿ po
1 äî êîíå÷íîãî

çíà÷åíèÿ pT
1 .

Ðàçëîæèòå îáùèé ýôôåêò èçìåíåíèÿ ñïðîñà (íà òîâàð 1) íà ýôôåêò
çàìåùåíèÿ è ýôôåêò äîõîäà ïðè ñëåäóþùèõ çíà÷åíèÿõ ïàðàìåòðîâ
ìîäåëè:

• p2 = 3, po
1 = 3, pT

1 = 2;

• p2 = 3, po
1 = 2, pT

1 = 4;

• p2 = 2, po
1 = 2, pT

1 = 3.

7


