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Ðàññìîòðèì çàäà÷ó èç ïîñîáèÿ ïîä ðåäàêöèåé È.Â.ßùåíêî,

Ìàòåìàòèêà, Ïðîôèëüíûé óðîâåíü, 50 âàðèàíòîâ, 2022ã.:

Âàðèàíò 6, �17. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ
ñèñòåìà óðàâíåíèé èìååò åäèíñòâåííîå ðåøåíèå{

|y + x3| − |y + 3x | = 2y + x3 + 3x
| − y − 3x + 1| − |y + x3 − a| = −3y − 6x − x3 + a+ 2

Ïîæàëóéñòà, çàïèñûâàåì óñëîâèå, ðåøàåì çàäà÷ó (20-30 ìèí.

äîñòàòî÷íî). Ïîñëå ïàóçû ñâåðÿåìñÿ ñ îòâåòîì:

a > −1
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Ðåøåíèå. Ïóñòü p = y + x3, s = y + 3x . Òîãäà{
|p| − |s| = p + s (1)
|s − 1| − |p − a| = −p − 2s + a+ 2 (2)

Çàïèøåì (2) êàê

|s − 1| − |p − a| = −2(s − 1)− (p − a)

Ñäåëàéòå åùå îäíó î÷åâèäíóþ çàìåíó ïåðåìåííûõ.

Ïóñòü r = s − 1, t = p − a. Òîãäà óðàâíåíèå (2) ïåðåéäåò â óðàâíåíèå

|r | − |t| = −2r − t

Ïîñòðîéòå ìíîæåñòâî òî÷åê, óäîâëåòâîðÿþùèõ ýòîìó ñîîòíîøåíèþ

(ñâåðêà íà ñëåäóþùåé ñòðàíèöå ïîñëå ïàóçû).
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Ðèñ.: |r | − |t| = −2r − t

Äàëåå íåîáõîäèìî âåðíóòüñÿ ê ñòàðûì ïåðåìåííûì p, s, ó÷åñòü ñäâèã

p − a è íàðèñîâàòü ñîâìåñòíûé ãðàôèê (1),(2).
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Ñâåðüòåñü ñ ìíîæåñòâîì òî÷åê ñèñòåìû (4-ÿ ÷åòâåðòü è s = −p
îòâå÷àþò óðàâíåíèþ (1), êðàñíîå � (2), ïðè a = −1).{

|p| − |s| = p + s (1)
|s − 1| − |p − a| = −2(s − 1)− (p − a) (2)

Ðèñ.: a = −1
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Äàëåå íåîáõîäèìî ðàññìîòðåòü äâà ñëó÷àÿ a ⩽ −1, a > −1.
1) Ïóñòü a ⩽ −1. Âûïèñûâàåì ñèñòåìó óñëîâèé íà s, p.
Òîãäà {

p = −1
s = 1

Äàëåå â ïåðåìåííûõ x , y . {
y = −x3 − 1
y = −3x + 1

Îòñþäà x3 − 3x + 2 = 0, x = 1; 2 � ÷òî íå óäîâëåòâîðÿåò

åäèíñòâåííîñòè ðåøåíèÿ.

msu@math-lab.ru, Ðàìèëü 18 äåêàáðÿ 2021 ã. 5 / 8



https://ðåïåòèòîð-ìãó.ðô/

Äàëåå íåîáõîäèìî ðàññìîòðåòü äâà ñëó÷àÿ a ⩽ −1, a > −1.
1) Ïóñòü a ⩽ −1. Âûïèñûâàåì ñèñòåìó óñëîâèé íà s, p.
Òîãäà {

p = −1
s = 1

Äàëåå â ïåðåìåííûõ x , y . {
y = −x3 − 1
y = −3x + 1

Îòñþäà x3 − 3x + 2 = 0, x = 1; 2 � ÷òî íå óäîâëåòâîðÿåò

åäèíñòâåííîñòè ðåøåíèÿ.

msu@math-lab.ru, Ðàìèëü 18 äåêàáðÿ 2021 ã. 5 / 8



https://ðåïåòèòîð-ìãó.ðô/

Äàëåå íåîáõîäèìî ðàññìîòðåòü äâà ñëó÷àÿ a ⩽ −1, a > −1.
1) Ïóñòü a ⩽ −1. Âûïèñûâàåì ñèñòåìó óñëîâèé íà s, p.
Òîãäà {

p = −1
s = 1

Äàëåå â ïåðåìåííûõ x , y . {
y = −x3 − 1
y = −3x + 1

Îòñþäà x3 − 3x + 2 = 0, x = 1; 2 � ÷òî íå óäîâëåòâîðÿåò

åäèíñòâåííîñòè ðåøåíèÿ.

msu@math-lab.ru, Ðàìèëü 18 äåêàáðÿ 2021 ã. 5 / 8



https://ðåïåòèòîð-ìãó.ðô/

2) Ïóñòü a > −1. Òîãäà{
s = −p
−p = −2

3(p − a) + 1

Ïðèâîäèì ïîäîáíûå, âûðàæàåì p, s ÷åðåç ïàðàìåòð a.{
p = −2a− 3
s = 2a+ 3

Äàëåå âûðàæàåì â ïåðåìåííûõ x , y .{
y + x3 = −2a− 3
y + 3x = 2a+ 3
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{
y = −x3 − 2a− 3
y = −3x + 2a+ 3

Ñòàâèòñÿ çàäà÷à äëÿ óðàâíåíèÿ −x3 − 2a− 3 = −3x + 2a+ 3 íàéòè

çíà÷åíèÿ ïàðàìåòðà a, ÷òîáû áûëî åäèíñòâåííîå ðåøåíèå. Ïîäóìàéòå.

Ââåäåì ôóíêöèþ f (x) = x3−3x +4a+6. Íàéäèòå äëÿ íåå ýêñòðåìóìû.

Íàõîäèì ïðîèçâîäíóþ, ïðèðàâíèâàåì íóëþ, ðàññìàòðèâàåì ñìåíó

çíàêîâ ïðîèçâîäíîé, íàõîäèì êîîðäèíàòû ýêñòðåìóìîâ.

Ïîñëå ïàóçû ñâåðÿåìñÿ.
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Î÷åâèäíî, xmax = −1, ymax = 4a+ 8; xmin = 1, ymin = 4a+ 4. Òàêèì
îáðàçîì, äëÿ íàëè÷èÿ òîëüêî îäíîãî êîðíÿ äîñòàòî÷íî óñëîâèÿ

ymin = 4a+ 4 > 0, ò.å. a > −1. Ñëó÷àé ymax = 4a+ 8 < 0 íå ïîäõîäèò,

ò.ê. ðàññìàòðèâàåì ñëó÷àé 2) a > −1.

Ïîñòðîéòå ãðàôèê ôóíêöèè f (x) = x3 − 3x + 4a+ 6. Ñâåðêà ïîñëå

ïàóçû.

Çàâèñèìîñòü ãðàôèêà f (x) îò ïàðàìåòðà a ìîæíî ïîñìîòðåòü ïî

ññûëêå

https://ðåïåòèòîð-ìãó.ðô/parameters/var6N17.html

Íà ãðàôèêå ìîæåòå óïðàâëÿòü íà ïîëçóíêå çíà÷åíèÿìè ïàðàìåòðà

(çàäàâàòü êîíêðåòíîå çíà÷åíèå, îñòàíàâëèâàòü).

Îòâåò. a ∈ (−1;+∞)
msu@math-lab.ru, Ðàìèëü 18 äåêàáðÿ 2021 ã. 8 / 8



https://ðåïåòèòîð-ìãó.ðô/

Î÷åâèäíî, xmax = −1, ymax = 4a+ 8; xmin = 1, ymin = 4a+ 4. Òàêèì
îáðàçîì, äëÿ íàëè÷èÿ òîëüêî îäíîãî êîðíÿ äîñòàòî÷íî óñëîâèÿ

ymin = 4a+ 4 > 0, ò.å. a > −1. Ñëó÷àé ymax = 4a+ 8 < 0 íå ïîäõîäèò,

ò.ê. ðàññìàòðèâàåì ñëó÷àé 2) a > −1.

Ïîñòðîéòå ãðàôèê ôóíêöèè f (x) = x3 − 3x + 4a+ 6. Ñâåðêà ïîñëå

ïàóçû.

Çàâèñèìîñòü ãðàôèêà f (x) îò ïàðàìåòðà a ìîæíî ïîñìîòðåòü ïî

ññûëêå

https://ðåïåòèòîð-ìãó.ðô/parameters/var6N17.html

Íà ãðàôèêå ìîæåòå óïðàâëÿòü íà ïîëçóíêå çíà÷åíèÿìè ïàðàìåòðà

(çàäàâàòü êîíêðåòíîå çíà÷åíèå, îñòàíàâëèâàòü).

Îòâåò. a ∈ (−1;+∞)
msu@math-lab.ru, Ðàìèëü 18 äåêàáðÿ 2021 ã. 8 / 8

           https://репетитор-мгу.рф/


