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ÏÎÂÒÎÐÅÍÈÅ ÊÓÐÑÀ ÀËÃÅÁÐÛ 7–8 ÊËÀÑÑÎÂ

Â êóðñå àëãåáðû 7–8-õ êëàññîâ âû ïîçíàêîìèëèñü ñ àëãåáðàè÷åñ-
êèìè âûðàæåíèÿìè, îäíî÷ëåíàìè è ìíîãî÷ëåíàìè, ðàçëîæåíèåì
ìíîãî÷ëåíîâ íà ìíîæèòåëè, àëãåáðàè÷åñêèìè äðîáÿìè, íåðàâåíñòâà-
ìè, ëèíåéíîé ôóíêöèåé è åå ãðàôèêîì, ñèñòåìàìè äâóõ ëèíåéíûõ
óðàâíåíèé ñ äâóìÿ íåèçâåñòíûìè, ïðèáëèæåííûìè âû÷èñëåíèÿìè,
êâàäðàòíûìè êîðíÿìè.

Äëÿ çàêðåïëåíèÿ ïðîéäåííîãî ìàòåðèàëà âàì ïðåäëàãàåòñÿ ðå-
øèòü ñëåäóþùèå ïðèìåðû è çàäà÷è.

1. Óïðîñòèòü:

1) (5a – 2b) – (3b – 5a); 3) 9a – (3a + 5b) – 4b;
2) 8a – (3a – 2b) – 5b; 4) (7a – 2b) – (3a + 4b).

2. Ðåøèòü óðàâíåíèå:

1) 4x – 6 = 12 – x; 3) − = +
3

2 3 5x x ;

2) 
+=7 5

9 4

x x
; 4) − − +− =5 3 3 4 2 1

2 3 4

x x x .

3. Ðàçëîæèòü íà ìíîæèòåëè:

1) 4a(x + y) – 5b(x + y); 3) x(a – 2) + y(2 – a) + 5(2 – a);

2) 3a(x – y) – 4(y – x); 4) c(p – q) + a(p – q) + d(q – p).

4. Óïðîñòèòü âûðàæåíèå:

1) (2a + b)2 – (3a – b)2; 3) 5(2 – a)2 + 4(a – 5)2;

2) (a + b)2 – (a – b)2; 4) (3a – y)2 + (a – 3y)2.

5. Ðåøèòü ñèñòåìó óðàâíåíèé  
,

.

y x

x y





6 –

4
+13

2

= 2

= 4

6. Ðåøèòü íåðàâåíñòâî:

1) 
x x ≤+4

22
– 2– x

;   2) 3(2x – 1) + 3(x – 1) > 5(x + 2) + 2(2x – 3).

3
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7. Ðåøèòü ñèñòåìó íåðàâåíñòâ:

1) ,
;

2 +5 0
9 –18 0






≤
≥

x
x 3) 

3( 1)

2
3 5

3 4

1,5 0,2 1,5,

;

x

x x

x x







−

+ +

− ≥ −

>

2) 







− +

+ +
≤

≤

5 3 1
4 2
2 3

3 5
;

,x x

x x 4) 










+≤−
−>+
+<−

.214911

,3413

,6712

xx

xx

xx

8. Ðåøèòü íåðàâåíñòâî:

1) 
2

3
3 x− ≤ ;   2) 11 ≥− x ;   3) 143 >+x ;   4) 345 ≤− x .

9. Ðåøèòü óðàâíåíèå:

1) 33 −=+ xx ; 3) 106 +=+ xx ;

2) 21 +=− xx ; 4) 75 −=+ xx .

10. Âû÷èñëèòü:

1) 
3 7

11 3 11 2+ −
+ ; 3) 

7 2

3 13 2 13+ −
− ;

2) 
4 2

7 1 7 3
3 7

− +
− − ; 4) 

1 1 3 5

43 25 5− −
+ + .

11. Ðåøèòü óðàâíåíèå:

1) x2 – 3x – 4 = 0; 3) 
7

11+ =x xx2–3
;

2) 3x2 – 5x + 4 = 0; 4) )8(1)2(3 2

2

1 +−=−− xxxx .

12. Ðåøèòü  ñèñòåìó óðàâíåíèé:

1) 
2 22 46,

10;
x y

xy





− =
= 3) 

2

2 2
2 0,
4 0;

x y
x y






− + =
+ − =

2) 2 2
5,

26;
xy
x y





=
+ = 4) 







=−

=−

.5

,1

yx

yx

13. Ñðåäíåå àðèôìåòè÷åñêîå äâóõ ÷èñåë ðàâíî 20, à èõ ñðåäíåå
ãåîìåòðè÷åñêîå 12. Íàéòè ýòè ÷èñëà.
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 ÎÏÐÅÄÅËÅÍÈÅ ÊÂÀÄÐÀÒÈ×ÍÎÉ
ÔÓÍÊÖÈÈ

Â 8-ì êëàññå âû ïîçíàêîìèëèñü ñ ëèíåéíîé ôóíêöèåé  ó = kx + b
è åå ãðàôèêîì.

Â ðàçëè÷íûõ îáëàñòÿõ íàóêè è òåõíèêè ÷àñòî âñòðå÷àþòñÿ ôóíê-
öèè, êîòîðûå íàçûâàþò êâàäðàòè÷íûìè. Ïðèâåäåì ïðèìåðû.

1) Ïëîùàäü êâàäðàòà y  ñî ñòîðîíîé  x  âû÷èñëÿåòñÿ ïî ôîðìóëå
ó = x2.

2) Åñëè òåëî áðîøåíî ââåðõ ñî ñêîðîñòüþ v, òî ðàññòîÿíèå s îò
íåãî äî ïîâåðõíîñòè çåìëè â ìîìåíò âðåìåíè t îïðåäåëÿåòñÿ ôîðìó-

ëîé 0

2

2

gts vt s= − + + , ãäå s
0
— ðàññòîÿíèå îò òåëà äî ïîâåðõíîñòè

çåìëè â ìîìåíò âðåìåíè t = 0.
Â ýòèõ ïðèìåðàõ ðàññìîòðåíû ôóíêöèè âèäà ó = ax2 + bx + ñ.

Â ïåðâîì ïðèìåðå  a = l, b = c = 0,  à ïåðåìåííûìè ÿâëÿþòñÿ x è ó.

Âî âòîðîì ïðèìåðå 02
, ,

g
a b v c s= − = = , à ïåðåìåííûå îáîçíà÷åíû

áóêâàìè t è s.

Î ï ð å ä å ë å í è å. Ôóíêöèÿ ó = ax2 + bx + c, ãäå  a, b è ñ —
çàäàííûå äåéñòâèòåëüíûå ÷èñëà, a ≠ 0, x — äåéñòâèòåëüíàÿ ïå-
ðåìåííàÿ, íàçûâàåòñÿ êâàäðàòè÷íîé ôóíêöèåé.

Íàïðèìåð, êâàäðàòè÷íûìè ÿâëÿþòñÿ ôóíêöèè:

y = x2, y = –2x2
, y = x2 – x,

y = x2 – 5x + 6,   2 1

2
3y x x= − + .

ÊÂÀÄÐÀÒÈ×ÍÀß ÔÓÍÊÖÈß

§ 1
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Ç à ä à ÷ à  1.  Íàéòè çíà÷åíèå ôóíêöèè  ó (x) = x2 – 5x + 6  ïðè
õ = –2, õ = 0, õ = 3.

 y (–2) = (–2)2 – 5 · (–2) + 6 = 20;
ó (0) = 02 – 5 · 0 + 6 = 6;
ó (3) = 32 – 5 · 3 + 6 = 0.  

Ç à ä à ÷ à  2.  Ïðè êàêèõ çíà÷åíèÿõ x êâàäðàòè÷íàÿ ôóíêöèÿ
ó = x2 + 4x – 5 ïðèíèìàåò çíà÷åíèå, ðàâíîå: 1) 7;  2) –9;  3) –8;  4) 0?

l) Ïî óñëîâèþ x2 + 4x – 5 = 7. Ðåøàÿ ýòî óðàâíåíèå, ïîëó÷àåì:

x2 + 4x –12 = 0,

.6,2,421242 212,1 −==±−=+±−= xxx

Èòàê, ó (2) = 7 è ó (–6) = 7.
2) Ïî óñëîâèþ x2 + 4x – 5 = –9, îòêóäà

x2 + 4x + 4 = 0,  (x + 2)2 = 0,   x = –2.

3) Ïî óñëîâèþ x2 + 4x – 5 = –8,  îòêóäà x2 + 4x + 3 = 0.
Ðåøàÿ ýòî óðàâíåíèå, íàõîäèì x

1
= –3,  x

2
= –1.

4) Ïî óñëîâèþ x2 + 4x – 5 = 0, îòêóäà  x
1
 = l,  x

2
 = –5. 

Â ïîñëåäíåì ñëó÷àå áûëè íàéäåíû çíà÷åíèÿ x, ïðè êîòîðûõ ôóíê-
öèÿ ó = x2 + 4x – 5 ïðèíèìàåò çíà÷åíèå, ðàâíîå 0, ò. å. ó (1) = 0 è
ó (–5) = 0. Òàêèå çíà÷åíèÿ x íàçûâàþò íóëÿìè êâàäðàòè÷íîé ôóíê-
öèè.

Ç à ä à ÷ à  3.  Íàéòè íóëè ôóíêöèè y = x2 – 3x.
  Ðåøàÿ óðàâíåíèå x2 – 3x = 0, íàõîäèì x

1
= 0, x

2
= 3. 

Ó ï ð à æ í å í è ÿ

1. (Óñòíî.) ßâëÿåòñÿ ëè êâàäðàòè÷íîé ôóíêöèÿ:

1) y = 2x2 + x + 3; 3) y = 5x + 1; 5) y = 4x2;
2) y = 3x2 – 1; 4) y = x3 + 7x – 1; 6) y = –3x2 + 2x?

2. Íàéòè äåéñòâèòåëüíûå çíà÷åíèÿ x,  ïðè êîòîðûõ êâàäðàòè÷-

íàÿ ôóíêöèÿ ó = x2 – x – 3 ïðèíèìàåò çíà÷åíèå, ðàâíîå:

1) –1; 2) –3; 3) 
13

4
− ; 4) –5.
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3. Ïðè êàêèõ äåéñòâèòåëüíûõ çíà÷åíèÿõ x  êâàäðàòè÷íàÿ ôóíê-
öèÿ ó = –4x2 + 3x – 1 ïðèíèìàåò çíà÷åíèå, ðàâíîå:
1) –2; 2) –8; 3) –0,5; 4) –1?

4. Îïðåäåëèòü, êàêèå èç ÷èñåë –2; 0; 1; 3  ÿâëÿþòñÿ íóëÿìè

êâàäðàòè÷íîé ôóíêöèè:
1) ó = x2 + 2x; 3) ó = x2 – 3;
2) y = x2 + x; 4) ó = 5õ2 – 4õ – 1.

5. Íàéòè íóëè êâàäðàòè÷íîé ôóíêöèè:
1) y = x2 – x; 6) ó = 2õ2 – 7õ + 9;
2) y = x2 + 3; 7) y = 8x2 + 8x + 2;

3) ó = 12x2 – 17õ +6; 8) y =
2

1

2

1 2 +− xx ;

4) ó = –6õ2 + 7õ – 2; 9) y = 2x2 + x – 1;

5) ó = 3õ2 – 5õ + 8; 10) y = 3x2 + 5x – 2.

6. Íàéòè êîýôôèöèåíòû p è q êâàäðàòè÷íîé ôóíêöèè ó = õ2 +
+ px + q, åñëè èçâåñòíû íóëè x

1
 è x

2 
ýòîé ôóíêöèè:

1) x
1
 = 2,  x

2
 = 3; 3) x

1
 = –1,  x

2
 = –2;

2) x
1
 = –4,  x

2
 = 1; 4) x

1
 = 5,  x

2
 = –3.

7. Íàéòè çíà÷åíèÿ x, ïðè êîòîðûõ ôóíêöèè  ó = x2 + 2x – 3 è
ó = 2õ + 1 ïðèíèìàþò ðàâíûå çíà÷åíèÿ.

         § 2 ÔÓÍÊÖÈß  y = x2

Ðàññìîòðèì ôóíêöèþ y = x2, ò. å. êâàäðàòè÷íóþ ôóíêöèþ ó =
= ax2 + bx + ñ ïðè à = 1, b = c = 0. Äëÿ ïîñòðîåíèÿ ãðàôèêà ýòîé
ôóíêöèè ñîñòàâèì òàáëèöó åå çíà÷åíèé:

–4 –3 –2 –1 0 1 2 3 4

16 9 4 1 0 1 4 9 16

Ïîñòðîèâ óêàçàííûå â òàáëèöå òî÷êè è ñîåäèíèâ èõ ïëàâíîé êðè-
âîé, ïîëó÷èì ãðàôèê ôóíêöèè y = x2 (ðèñ.1).

Êðèâàÿ, ÿâëÿþùàÿñÿ ãðàôèêîì ôóíêöèè ó = x2, íàçûâàåòñÿ
ïàðàáîëîé.

x

y = x2
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Ðàññìîòðèì ñâîéñòâà ôóíêöèè ó = x2.

1) Çíà÷åíèå ôóíêöèè  ó = x2 ïîëî-
æèòåëüíî ïðè x ≠ 0 è ðàâíî íóëþ ïðè x=
= 0. Ñëåäîâàòåëüíî, ïàðàáîëà ó = x2 ïðî-
õîäèò ÷åðåç íà÷àëî êîîðäèíàò, à îñòàëü-
íûå òî÷êè ïàðàáîëû ëåæàò âûøå îñè
àáñöèññ. Ãîâîðÿò, ÷òî ïàðàáîëà  ó = x2

êàñàåòñÿ îñè àáñöèññ â òî÷êå (0; 0).

2) Ãðàôèê ôóíêöèè ó = x2 ñèììåò-
ðè÷åí îòíîñèòåëüíî îñè îðäèíàò,
òàê êàê (–x)2 = x2. Íàïðèìåð, ó (–3) =
= y (3) = 9 (ðèñ. 1). Òàêèì îáðàçîì,
îñü îðäèíàò ÿâëÿåòñÿ îñüþ ñèììåò-
ðèè ïàðàáîëû. Òî÷êó ïåðåñå÷åíèÿ ïà-
ðàáîëû ñ åå îñüþ ñèììåòðèè íàçûâà-
þò âåðøèíîé ïàðàáîëû. Äëÿ ïàðàáî-
ëû ó = x2 âåðøèíîé  ÿâëÿåòñÿ íà÷àëî
êîîðäèíàò.

3) Ïðè x ≥ 0 áîëüøåìó çíà÷åíèþ  x ñîîòâåòñòâóåò áîëüøåå çíà-
÷åíèå ó. Íàïðèìåð, y (3) > y (2). Ãîâîðÿò, ÷òî ôóíêöèÿ ó = x2 ÿâëÿåò-
ñÿ âîçðàñòàþùåé íà ïðîìåæóòêå x ≥ 0 (ðèñ. 1).

Ïðè x ≤ 0 áîëüøåìó çíà÷åíèþ x ñîîòâåòñòâóåò ìåíüøåå çíà÷åíèå
ó. Íàïðèìåð, ó (–2) < y (–4). Ãîâîðÿò, ÷òî ôóíêöèÿ ó = x2 ÿâëÿåòñÿ
óáûâàþùåé íà ïðîìåæóòêå x ≤ 0 (ðèñ. 1).

Ç à ä à ÷ à. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû ó = x2

è ïðÿìîé ó = x + 6.

Êîîðäèíàòû òî÷êè ïåðåñå÷åíèÿ ÿâëÿþòñÿ ðåøåíèåì ñèñòåìû
óðàâíåíèé

2,

6.

y x

y x

 =


= +

Ðåøàÿ ýòó ñèñòåìó, ïîëó÷àåì  x2 = x + 6, ò. å.  x2 – x – 6 = 0,
îòêóäà x

1
 = 3, x

2
 = –2.  Ïîäñòàâëÿÿ çíà÷åíèÿ x

1
 è õ

2
 â îäíî èç óðàâíå-

íèé ñèñòåìû, íàõîäèì y
1
 = 9, y

2
 = 4.

Î ò â å ò:  (3;  9),  (–2;  4). 

Ðèñ. 1
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Ïàðàáîëà îáëàäàåò ìíîãèìè èíòåðåñíû-
ìè ñâîéñòâàìè, êîòîðûå øèðîêî èñïîëüçóþò-
ñÿ â òåõíèêå. Íàïðèìåð, íà îñè ñèììåòðèè
ïàðàáîëû åñòü òî÷êà F, êîòîðóþ íàçûâàþò ôî-
êóñîì ïàðàáîëû (ðèñ. 2).

Åñëè â ýòîé òî÷êå íàõîäèòñÿ èñòî÷íèê ñâå-
òà, òî âñå îòðàæåííûå îò ïàðàáîëû ëó÷è èäóò
ïàðàëëåëüíî. Ýòî ñâîéñòâî èñïîëüçóåòñÿ ïðè
èçãîòîâëåíèè ïðîæåêòîðîâ, ëîêàòîðîâ è äðó-
ãèõ ïðèáîðîâ.

Ôîêóñîì ïàðàáîëû ó = x2 ÿâëÿåòñÿ òî÷êà

1

4
0;  

 
 .

Ó ï ð à æ í å í è ÿ

8. Íà ìèëëèìåòðîâîé áóìàãå ïîñòðîèòü ãðàôèê ôóíêöèè ó = x2.
Ïî ãðàôèêó ïðèáëèæåííî íàéòè:

1) çíà÷åíèå  ó ïðè x = 0,8;  x = 1,5;  x = l,9;  x= –2,3; x = –1,5;
2) çíà÷åíèÿ x, åñëè y = 2;  y = 3;  y = 4,5;  y = 6,5.

9. Íå ñòðîÿ ãðàôèêà ôóíêöèè y = x2, îïðåäåëèòü, êàêèå èç òî÷åê
ïðèíàäëåæàò åìó: A (2; 6),  Â (–1; 1),  Ñ(12; 144),  D (–3; –9).

10. (Óñòíî.)  Íàéòè  êîîðäèíàòû òî÷åê, ñèììåòðè÷íûõ òî÷êàì
A (3; 9), Â (–5; 25), Ñ (4; 15), D ( 3 ; 3)  îòíîñèòåëüíî îñè îðäè-
íàò. Ïðèíàäëåæàò ëè âñå ýòè òî÷êè ãðàôèêó ôóíêöèè y = x2?

11.  (Óñòíî.) Ñðàâíèòü çíà÷åíèÿ ôóíêöèè y = x2 ïðè:

1) x = 2,5 è 
1

3
3x = ; 3) x = –0,2 è x = –0,l;

2) x = 0,4 è x = 0,3; 4) x = 4,l è x = –5,2.

12. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû y = x2 è ïðÿ-
ìîé:

1) y = 25; 3) y = –x; 5) y = 3 – 2x;

2) y = 5; 4) y = 2x; 6) y = 2x – 1.

Ðèñ. 2
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13. ßâëÿåòñÿ ëè òî÷êà A òî÷êîé ïåðåñå÷åíèÿ ïàðàáîëû y = x2

è ïðÿìîé:

1) y = –x – 6, åñëè A (–3; 9); 2) y = 5x–6,  åñëè A (2; 4)?

14. Âåðíî ëè óòâåðæäåíèå, ÷òî ôóíêöèÿ ó = õ2 âîçðàñòàåò:

1) íà îòðåçêå [1; 4]; 3) íà ïðîìåæóòêå x > 3;

2) íà èíòåðâàëå (2; 5); 4) íà îòðåçêå [–3; 4]?

15. Íà îäíîé êîîðäèíàòíîé ïëîñêîñòè ïîñòðîèòü ïàðàáîëó y = x2

è ïðÿìóþ y = 3. Ïðè êàêèõ çíà÷åíèÿõ x òî÷êè ïàðàáîëû
ëåæàò âûøå ïðÿìîé? íèæå ïðÿìîé?

16. Ïðè êàêèõ x çíà÷åíèÿ ôóíêöèè ó = õ2:

1) áîëüøå 9; 3) íå ìåíüøå 16;

2) íå áîëüøå 25; 4) ìåíüøå 36?

§ 3 ÔÓÍÊÖÈß  y = ax2

Ç à ä à ÷ à  1. Ïîñòðîèòü ãðàôèê ôóíêöèè y = 2x2.

 Ñîñòàâèì òàáëèöó çíà÷åíèé ôóíêöèè ó = 2õ2:

–3 –2 –1 0 1 2 3

18 8 2 0 2 8 18

Ïîñòðîèì íàéäåííûå òî÷êè è ïðîâåäåì ÷åðåç íèõ ïëàâíóþ êðè-
âóþ (ðèñ. 3). 

Ñðàâíèì ãðàôèêè ôóíêöèé y = 2x2 è y = x2 (ðèñ. 3). Ïðè îäíîì è
òîì æå x çíà÷åíèå ôóíêöèè  y = 2x2  â 2 ðàçà áîëüøå çíà÷åíèÿ
ôóíêöèè y = x2. Ýòî çíà÷èò, ÷òî êàæäóþ òî÷êó ãðàôèêà ôóíêöèè
y = 2x2  ìîæíî ïîëó÷èòü èç òî÷êè ãðàôèêà ôóíêöèè  y = x2  ñ òîé æå
àáñöèññîé óâåëè÷åíèåì åå îðäèíàòû â 2 ðàçà.

Ãîâîðÿò, ÷òî ãðàôèê ôóíêöèè y = 2x2 ïîëó÷àåòñÿ ðàñòÿæåíèåì
ãðàôèêà ôóíêöèè y = x2 îò îñè Ox âäîëü îñè Oy â 2 ðàçà.

x

y = 2x2
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Ç à ä à ÷ à  2.  Ïîñòðîèòü ãðàôèê ôóíêöèè 21

2
y x= .

 Ñîñòàâèì òàáëèöó çíà÷åíèé ôóíêöèè 21

2
y x= :

–3 –2 –1 0 1 2 3

4,5 2 0,5 0 0,5 2 4,5

Ïîñòðîèâ íàéäåííûå òî÷êè, ïðîâåäåì ÷åðåç íèõ ïëàâíóþ êðè-
âóþ (ðèñ. 4). 

Ñðàâíèì ãðàôèêè ôóíêöèé 21

2
y x=  è y = x2. Êàæäóþ òî÷êó ãðà-

ôèêà 21

2
y x=  ìîæíî ïîëó÷èòü èç òî÷êè ãðàôèêà ôóíêöèè y = x2

ñ òîé æå àáñöèññîé óìåíüøåíèåì åå îðäèíàòû â 2 ðàçà.

Ãîâîðÿò, ÷òî ãðàôèê ôóíêöèè 21

2
y x=  ïîëó÷àåòñÿ ñæàòèåì ãðà-

ôèêà ôóíêöèè ó = õ2 ê îñè Ox âäîëü îñè Oy â 2 ðàçà.
Ç à ä à ÷ à  3. Ïîñòðîèòü ãðàôèê ôóíêöèè y = –x2.

 Ñðàâíèì ôóíêöèè y = –x2 è y = x2 .  Ïðè îäíîì è òîì æå x
çíà÷åíèÿ ýòèõ ôóíêöèé ðàâíû ïî ìîäóëþ è ïðîòèâîïîëîæíû ïî
çíàêó. Ñëåäîâàòåëüíî, ãðàôèê ôóíêöèè y = –x2 ìîæíî ïîëó÷èòü
ñèììåòðèåé îòíîñèòåëüíî îñè Ox ãðàôèêà ôóíêöèè y = x2  (ðèñ. 5). 

Àíàëîãè÷íî ãðàôèê ôóíêöèè 21

2
y x= −  ñèììåòðè÷åí ãðàôèêó

ôóíêöèè 21

2
y x= îòíîñèòåëüíî îñè Ox (ðèñ. 6).

Ãðàôèê ôóíêöèè y = ax2 ïðè ëþáîì a ≠ 0 òàêæå íàçûâàþò
ïàðàáîëîé.  Ïðè a > 0 âåòâè ïàðàáîëû íàïðàâëåíû ââåðõ,
à ïðè a < 0 — âíèç.

2

2

1 xy =

Ðèñ. 3 Ðèñ. 4

x

y = 2x2

y = x2
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Çàìåòèì, ÷òî ôîêóñ ïàðàáîëû y = ax2  íàõîäèòñÿ â òî÷êå 1

4
0;

a
  
 

.

Ïåðå÷èñëèì îñíîâíûå ñâîéñòâà ôóíêöèè ó = ax2, ãäå a ≠ 0.

1) Åñëè  a > 0, òî ôóíêöèÿ  ó = ax2  ïðèíèìàåò ïîëîæèòåëü-
íûå çíà÷åíèÿ ïðè  x ≠ 0; åñëè a < 0, òî ôóíêöèÿ  ó = ax2

ïðèíèìàåò îòðèöàòåëüíûå çíà÷åíèÿ ïðè  x ≠ 0; çíà÷åíèå ôóíê-
öèè ó = ax2 ðàâíî 0 òîëüêî ïðè x = 0.
2) Ïàðàáîëà ó = ax2 ñèììåòðè÷íà îòíîñèòåëüíî îñè îðäèíàò.
3) Åñëè a > 0, òî ôóíêöèÿ ó = ax2  âîçðàñòàåò ïðè x ≥ 0 è
óáûâàåò ïðè x ≤ 0;
Åñëè a < 0, òî ôóíêöèÿ y = ax2 óáûâàåò ïðè x ≥ 0 è âîçðàñòàåò
ïðè x ≤ 0.

Âñå ýòè ñâîéñòâà âèäíû íà ãðàôèêå (ðèñ. 7 è 8).

Ðèñ. 5 Ðèñ. 6

y y

x x

y = ax2, a > 0

y = ax2, a < 0

Ðèñ. 7 Ðèñ. 8
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Ó ï ð à æ í å í è ÿ

17.  Íà ìèëëèìåòðîâîé áóìàãå ïîñòðîèòü ãðàôèê ôóíêöèè
y = 3x2. Ïî ãðàôèêó ïðèáëèæåííî íàéòè:

1)  çíà÷åíèÿ ó ïðè x = –2,8; –1,2; 1,5; 2,5;

2) çíà÷åíèÿ x, åñëè y = 9; 6; 2; 8; 1,3.

18.   (Óñòíî.)  Îïðåäåëèòü íàïðàâëåíèÿ âåòâåé ïàðàáîëû:

1) y = 3x2; 2) 2

3

1 xy = ; 3) y = –4x2; 4) 2

3

1 xy −= .

19.  Íà îäíîé êîîðäèíàòíîé ïëîñêîñòè ïîñòðîèòü ãðàôèêè ôóíê-
öèé:

1) y = x2  è  y = 3x2; 3) y = 3x2  è  y = –3x2;

2) y = –x2  è  y = –3x2; 4) 2

3

1 xy =  è 2

3

1 xy −= .

Èñïîëüçóÿ ãðàôèêè, âûÿñíèòü, êàêèå èç ýòèõ ôóíêöèé âîçðàñ-
òàþò íà ïðîìåæóòêå x ≥ 0.

20. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ãðàôèêîâ ôóíêöèé:

1) y = 2x2  è  y = 3x + 2; 2) 2

2

1 xy −=   è  3
2

1 −= xy .

21. ßâëÿåòñÿ ëè óáûâàþùåé íà ïðîìåæóòêå  x ≤ 0  ôóíêöèÿ:

l) y = 4x2; 2) 2

4

1 xy = ; 3) y = –5x2; 4) 2

5

1 xy −= ?

22. Âûÿñíèòü, ÿâëÿåòñÿ ëè ôóíêöèÿ  ó = –2x2  âîçðàñòàþùåé èëè
óáûâàþùåé:

1) íà îòðåçêå [–4; –2]; 3) íà èíòåðâàëå (3; 5);

2) íà îòðåçêå [–5; 0]; 4) íà èíòåðâàëå (–3; 2).

23. Ïóòü, ïðîéäåííûé òåëîì ïðè ðàâíîóñêîðåííîì äâèæåíèè,

âû÷èñëÿåòñÿ ïî ôîðìóëå 
2

2ats = , ãäå  s — ïóòü â ìåòðàõ; a —

óñêîðåíèå â ì/ñ2; t — âðåìÿ â ñåêóíäàõ. Íàéòè óñêîðåíèå a,
åñëè çà 8 ñåê. òåëî ïðîøëî ïóòü, ðàâíûé 96 ì.
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ÔÓÍÊÖÈß ó = ax2 + bx + ñ

Ç à ä à ÷ à  1. Ïîñòðîèòü ãðàôèê ôóíêöèè y = x2 – 2x + 3 è ñðàâ-
íèòü åãî ñ ãðàôèêîì ôóíêöèè y = x2.

 Ñîñòàâèì òàáëèöó çíà÷åíèé ôóíêöèè y = x2 – 2x + 3:

–3 –2 –1 0 1 2 3

18 11 6 3 2 3 6

Ïîñòðîèì íàéäåííûå òî÷êè è ïðîâåäåì ÷åðåç íèõ ïëàâíóþ êðè-
âóþ (ðèñ. 9).

Äëÿ ñðàâíåíèÿ ãðàôèêîâ ïðåîáðàçóåì ôîðìóëó y = x2 – 2x + 3,
èñïîëüçóÿ ìåòîä âûäåëåíèÿ ïîëíîãî êâàäðàòà:

y = x2 – 2x + 1 + 2 = (x – 1)2 + 2.

Ñíà÷àëà ñðàâíèì ãðàôèêè ôóíêöèé y = x2 è y = (x – 1)2. Çàìå-

òèì, ÷òî åñëè (x
1
; ó

1
) —

 
òî÷êà ïàðàáîëû y = x2, ò. å. y

1
= 2

1x , òî òî÷êà
(x

1
+ 1; y

1
) ïðèíàäëåæèò ãðàôèêó ôóíêöèè

ó = (õ – 1)2, òàê êàê ((x
1
 + 1) – 1)2 = 2

1x  = y
1
.

Ñëåäîâàòåëüíî, ãðàôèêîì ôóíêöèè y = (x – 1)2

ÿâëÿåòñÿ ïàðàáîëà, ïîëó÷åííàÿ èç ïàðàáîëû
y = x2 ñäâèãîì (ïàðàëëåëüíûì ïåðåíîñîì) âïðà-
âî íà åäèíèöó (ðèñ. 10).

 Òåïåðü ñðàâíèì ãðàôèêè ôóíêöèé ó = (õ–
– 1)2 è y = (x – 1)2 + 2.  Ïðè êàæäîì x çíà÷å-
íèå ôóíêöèè y = (x – 1)2 + 2 áîëüøå çíà÷å-

Ðèñ. 9

y = (x – 1)2

y

y = x2

y
1

x
1
x

1
+1 O 1 x

Ðèñ. 10

§ 4

x

y = x2– 2x + 3
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íèÿ ôóíêöèè y = (x – 1)2 íà 2.  Ñëåäîâàòåëüíî, ãðàôèêîì ôóíêöèè
y = (x – 1)2 + 2 ÿâëÿåòñÿ ïàðàáîëà, ïîëó÷åííàÿ ñäâèãîì ïàðàáîëû y =
= (x – 1)2 ââåðõ íà äâå åäèíèöû (ðèñ. 11).

Èòàê, ãðàôèêîì ôóíêöèè y = x2 – 2x + 3 ÿâëÿåòñÿ ïàðàáîëà,
ïîëó÷àåìàÿ ñäâèãîì ïàðàáîëû y = x2 íà åäèíèöó âïðàâî è íà äâå
åäèíèöû ââåðõ (ðèñ. 12). Îñüþ ñèììåòðèè ïàðàáîëû  y = x2 – 2x + 3
ÿâëÿåòñÿ ïðÿìàÿ, ïàðàëëåëüíàÿ îñè îðäèíàò è ïðîõîäÿùàÿ ÷åðåç
âåðøèíó ïàðàáîëû — òî÷êó (1; 2). 

Àíàëîãè÷íî äîêàçûâàåòñÿ, ÷òî ãðàôèêîì ôóíêöèè y = a(x – x
0
)2 + ó

0

ÿâëÿåòñÿ ïàðàáîëà, ïîëó÷àåìàÿ ñäâèãîì ïàðàáîëû y = ax2:

âäîëü îñè àáñöèññ âïðàâî íà  x
0
, åñëè  x

0
 > 0, âëåâî íà  | x

0
|, åñëè  x

0
 < 0;

âäîëü îñè îðäèíàò ââåðõ íà  y
0
, åñëè y

0
 > 0,  âíèç íà | y

0
|, åñëè y

0
< 0.

Ëþáóþ êâàäðàòè÷íóþ ôóíêöèþ  y = ax2 + bx + c  ñ ïîìîùüþ
âûäåëåíèÿ ïîëíîãî êâàäðàòà ìîæíî çàïèñàòü â âèäå

      
2 2 4

2 4

b b ac
y a x

a a
− = + − 

 
,

ò. å. â âèäå y = a(õ – õ
0
)2 + y

0
 , ãäå 

2

0 0 0
4

2 4
, ( ) .

b b ac
a a

x y y x
−= − = = −

Òàêèì îáðàçîì, ãðàôèêîì ôóíêöèè y = ax2 + bx + c ÿâëÿåòñÿ
ïàðàáîëà, ïîëó÷àåìàÿ ñäâèãîì ïàðàáîëû  y = ax2   âäîëü
êîîðäèíàòíûõ îñåé. Ðàâåíñòâî y = ax2 + bx + c íàçûâàþò

óðàâíåíèåì ïàðàáîëû. Êîîðäèíàòû 0 0( , )x y  âåðøèíû ïàðàáî-

ëû y = ax2 + bx + c ìîæíî íàéòè ïî ôîðìóëàì

2
0 0 0 0 02

, ( ) .
b
a

x y y x ax bx c= − = = + +

x

y

y
1
+ 2

y
1

2

O 1x
1
+ 1

y

x

y = (x – 1)2

y = (x – 1)2 – 2

y = x2

2

1

1O

Ðèñ. 11 Ðèñ. 12
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Îñü ñèììåòðèè ïàðàáîëû y = ax2 + bx + c — ïðÿìàÿ, ïàðàë-
ëåëüíàÿ îñè îðäèíàò è ïðîõîäÿùàÿ ÷åðåç âåðøèíó ïàðàáîëû.
Âåòâè ïàðàáîëû y = ax2 + bx + c íàïðàâëåíû ââåðõ, åñëè  a > 0,
è íàïðàâëåíû âíèç, åñëè a < 0.

Ç à ä à ÷ à  2. Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû
y = 2x2 – x – 3.

 Àáñöèññà âåðøèíû ïàðàáîëû 0
1

.
2 4

b
a

x = − =

Îðäèíàòà âåðøèíû ïàðàáîëû
2

2
0 0 0

1
.

8

4 1 24
3

4 8

b ac
y ax bx c

a
− +

= + + = − = − = −

Î ò â å ò:  1 1

4 8
; 3 − 

 
. 

Ç à ä à ÷ à  3. Çàïèñàòü óðàâíåíèå ïàðàáîëû, åñëè èçâåñòíî, ÷òî
îíà ïðîõîäèò ÷åðåç òî÷êó (–2; 5), à åå âåðøèíîé ÿâëÿåòñÿ òî÷êà
(–1; 2).

 Òàê êàê âåðøèíîé ïàðàáîëû ÿâëÿåòñÿ òî÷êà (–1; 2), òî óðàâíå-
íèå ïàðàáîëû ìîæíî çàïèñàòü â âèäå

y = a(x + 1)2 + 2.
Ïî óñëîâèþ òî÷êà  (–2; 5) ïðèíàäëåæèò ïàðàáîëå, è, ñëåäîâàòåëüíî,

5 = a(–2 + 1)2 + 2,
îòêóäà a = 3.

Òàêèì îáðàçîì, ïàðàáîëà çàäàåòñÿ óðàâíåíèåì

ó = 3(õ + 1)2 + 2,  èëè  ó = 3õ2 + 6õ + 5.

Ó ï ð à æ í å í è ÿ

Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû (24–26).

24. (Óñòíî.)

1) y = (x – 3)2 – 2; 3) ó = 5(õ + 2)2 – 7;
2) y = (x + 4)2 + 3; 4) ó = –4(õ – 1)2 + 5.

25. 1) y = x2 + 4x + 1; 3) y = 2x2 – 6x + 11;
2) y = x2 – 6x – 7; 4) y = –3x2 + 18x – 7.
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26. 1) y = x2 + 2; 3) y = 3x2 + 2x;

2) ó = –õ2 – 5; 4) y = –4x2 + x.

27. Íàéòè íà îñè Ox òî÷êó, ÷åðåç êîòîðóþ ïðîõîäèò îñü ñèììåò-
ðèè ïàðàáîëû:

1) y = x2 + 3; 4) y = (x – 2)2 + 2;

2) y = (x + 2)2; 5) y = x2 + x + 1;

3) y = –3 (x + 2)2 + 2; 6) y = 2x2 – 3x + 5.

28. Ïðîõîäèò ëè îñü ñèììåòðèè ïàðàáîëû y = x2 – 10x  ÷åðåç
òî÷êó:

1) (5; 10); 2) (3; –8); 3) (5; 0); 4) (–5; 1)?

29. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû ñ îñÿìè êî-
îðäèíàò:

1) y = x2 – 3x + 2; 3) y = 3x2 – 7x + 12;

2) y = –2x2 + 3x – l; 4) y = 3x2 – 4x.

30. Íàïèñàòü óðàâíåíèå ïàðàáîëû, åñëè èçâåñòíî, ÷òî ïàðàáîëà
ïðîõîäèò ÷åðåç òî÷êó (–1; 6), à åå âåðøèíîé ÿâëÿåòñÿ òî÷êà
(1; 2).

31. (Óñòíî.) Ïðèíàäëåæèò ëè òî÷êà (1; –6) ïàðàáîëå
y = –3x2 + 4x – 7?

32. Íàéòè çíà÷åíèå k, åñëè òî÷êà  (–1; 2)  ïðèíàäëåæèò ïàðàáîëå:

1) y = kx2 + 3x – 4; 2) y = –2x2 + kx – 6.

33*. Ñ ïîìîùüþ øàáëîíà ïàðàáîëû y = x2 ïîñòðîèòü ãðàôèê ôóíê-
öèè:

1) y = (x + 2)2; 3) y = x2 – 2; 5) y = –(x –1)2 – 3;

2) y = (x – 3)2; 4) y = –x2 + 1; 6) y = (x + 2)2 + 1.

34*. Çàïèñàòü óðàâíåíèå ïàðàáîëû, ïîëó÷åííîé èç ïàðàáîëû
ó = 2õ2:

2 — Àëãåáðà, 9 êëàññ
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1) ñäâèãîì âäîëü îñè Ox íà 3 åäèíèöû âïðàâî;
2) ñäâèãîì âäîëü îñè Oy íà 4 åäèíèöû ââåðõ;
3) ñäâèãîì âäîëü îñè Ox íà 2 åäèíèöû âëåâî è âäîëü îñè Oy
íà åäèíèöó âíèç;
4) ñäâèãîì âäîëü îñè Ox íà 1,5 åäèíèöû âïðàâî è âäîëü îñè

Oy íà 3,5 åäèíèöû ââåðõ.

ÏÎÑÒÐÎÅÍÈÅ ÃÐÀÔÈÊÀ
ÊÂÀÄÐÀÒÈ×ÍÎÉ ÔÓÍÊÖÈÈ

Ç à ä à ÷ à  1.  Ïîñòðîèòü ãðàôèê ôóíêöèè y = x2 – 4x + 3 .
 1. Âû÷èñëèì êîîðäèíàòû âåðøèíû ïàðàáîëû:

.13242

,2

2
0

0 2

4

−=+⋅−=

=−= −

y

x

Ïîñòðîèì òî÷êó (2; –1).

2. Ïðîâåäåì ÷åðåç òî÷êó (2; –1) ïðÿìóþ, ïàðàëëåëüíóþ îñè îð-
äèíàò, — îñü ñèììåòðèè ïàðàáîëû (ðèñ. 13, à).

3. Ðåøàÿ óðàâíåíèå x2 – 4x + 3 = 0, íàéäåì íóëè ôóíêöèè: x
1
= 1,

x
2
= 3. Ïîñòðîèì òî÷êè (1; 0) è (3; 0)  (ðèñ.13, á).

4. Âîçüìåì äâå òî÷êè íà îñè Ox, ñèììåòðè÷íûå îòíîñèòåëüíî òî÷-
êè x = 2, íàïðèìåð,  x = 0 è x = 4. Âû÷èñëèì çíà÷åíèÿ ôóíêöèè â
ýòèõ òî÷êàõ: y(0) = y(4) = 3. Ïîñòðîèì òî÷êè (0; 3) è (4; 3).

5. Ïðîâåäåì ïàðàáîëó ÷åðåç ïîñòðîåííûå òî÷êè ( ðèñ.13, â). 

§ 5

Ðèñ. 13à) â)á)
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Ïî òàêîé æå ñõåìå ìîæíî ïîñòðîèòü ãðàôèê ëþáîé êâàäðà-
òè÷íîé ôóíêöèè y = ax2 + bx + c:

1. Ïîñòðîèòü âåðøèíó ïàðàáîëû (x
0
, y

0
), âû÷èñëèâ x

0
, y

0
  ïî

ôîðìóëàì 0 0 02
, ( )b

a
x y y x= − = .

2. Ïðîâåñòè ÷åðåç âåðøèíó ïàðàáîëû ïðÿìóþ, ïàðàëëåëüíóþ
îñè îðäèíàò, — îñü ñèììåòðèè ïàðàáîëû.

3. Íàéòè íóëè ôóíêöèè, åñëè îíè åñòü, è ïîñòðîèòü íà îñè
àáñöèññ ñîîòâåòñòâóþùèå òî÷êè ïàðàáîëû.

4. Ïîñòðîèòü äâå êàêèå-íèáóäü òî÷êè ïàðàáîëû, ñèììåòðè÷-
íûå îòíîñèòåëüíî åå îñè. Äëÿ ýòîãî íàäî âçÿòü äâå òî÷êè íà
îñè Ox, ñèììåòðè÷íûå îòíîñèòåëüíî òî÷êè x

0
, è âû÷èñëèòü

ñîîòâåòñòâóþùèå çíà÷åíèÿ ôóíêöèè (ýòè çíà÷åíèÿ îäèíà-
êîâû). Íàïðèìåð, ìîæíî ïîñòðîèòü òî÷êè ïàðàáîëû ñ àáñ-
öèññàìè x = 0 è x = 2x

0
 , åñëè x

0
 ≠ 0 (îðäèíàòû ýòèõ òî÷åê

ðàâíû ñ).
5. Ïðîâåñòè ÷åðåç ïîñòðîåííûå òî÷êè ïàðàáîëó.
Çàìåòèì, ÷òî äëÿ áîëåå òî÷íîãî ïîñòðîåíèÿ ãðàôèêà ïîëåçíî
íàéòè åùå íåñêîëüêî òî÷åê ïàðàáîëû.

Ç à ä à ÷ à  2.  Ïîñòðîèòü ãðàôèê ôóíêöèè ó = –2x2 + 12x – 19.

 1. Âû÷èñëèì êîîðäèíàòû âåðøèíû ïàðàáîëû:

11931232,3 2
00 4

12 −=−⋅+⋅−==−=
−

yx .

Ïîñòðîèì òî÷êó (3; –1)  — âåðøèíó ïàðàáîëû (ðèñ. 14).

2. Ïðîâåäåì ÷åðåç òî÷êó  (3; –1) îñü ñèììåòðèè ïàðàáîëû (ðèñ. 14).

3. Ðåøàÿ óðàâíåíèå  –2x2 + 12x – 19 = 0, óáåæäàåìñÿ â òîì, ÷òî
óðàâíåíèå íå èìååò äåéñòâèòåëüíûõ êîðíåé, è, ñëåäîâàòåëüíî, ïàðà-
áîëà íå ïåðåñåêàåò îñü Ox.

4. Íà îñè Ox âîçüìåì äâå òî÷êè, ñèììåòðè÷íûå îòíîñèòåëüíî
òî÷êè x = 3, íàïðèìåð òî÷êè x = 2 è x = 4 . Âû÷èñëèì çíà÷åíèå
ôóíêöèè â ýòèõ òî÷êàõ: y (2) = y (4) = –3. Ïîñòðîèì òî÷êè (2; –3) è
(4; –3) (ðèñ. 14).

5. Ïðîâåäåì ïàðàáîëó ÷åðåç íàéäåííûå òî÷êè (ðèñ. 15). 
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Ç à ä à ÷ à  3. Ïîñòðîèòü ãðàôèê ôóíêöèè y = –x2 + x + 6 è âûÿñ-
íèòü, êàêèìè ñâîéñòâàìè îáëàäàåò ýòà ôóíêöèÿ.

 Äëÿ ïîñòðîåíèÿ ãðàôèêà íàéäåì íóëè ôóíêöèè:

 –x2 + x + 6 = 0,
îòêóäà x

1
 = –2, x

2 
= 3.

Êîîðäèíàòû âåðøèíû ïàðàáîëû ìîæíî íàéòè òàê:

+ − + − + += = = = = =x x
x y y0 0

1 2 2 3 1 1 2 24 11
, .

2 2 2 4 42
6

Òàê êàê a = –l < 0, òî âåòâè ïàðàáî-
ëû íàïðàâëåíû âíèç.

Íàéäåì åùå íåñêîëüêî òî÷åê ïà-
ðàáîëû: ó(–1) = 4,  ó(0) = 6,  ó(1) = 6,
ó(2) = 4.

Ñòðîèì ïàðàáîëó (ðèñ. 16).
Ñ ïîìîùüþ ãðàôèêà ïîëó÷èì ñëå-

äóþùèå ñâîéñòâà ôóíêöèè
y = –x2 + x + 6:

1) ïðè ëþáûõ çíà÷åíèÿõ x çíà÷å-

íèÿ ôóíêöèè ìåíüøå èëè ðàâíû 
4

1
6 ;

2) çíà÷åíèÿ ôóíêöèè ïîëîæèòåëü-
íû ïðè –2 < x < 3,  îòðèöàòåëüíû ïðè
x < –2 è x > 3, ðàâíû íóëþ ïðè
x = –2 è x = 3;

Ðèñ. 14 Ðèñ. 15

Ðèñ. 16
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3) ôóíêöèÿ âîçðàñòàåò íà ïðîìåæóòêå 
2

1≤x ,  óáûâàåò íà ïðîìå-

æóòêå 
2

1≥x ;

4) ïðè 
2

1=x   ôóíêöèÿ ïðèíèìàåò íàèáîëüøåå çíà÷åíèå, ðàâíîå

4

1
6 ;

5) ãðàôèê ôóíêöèè ñèììåòðè÷åí îòíîñèòåëüíî ïðÿìîé 
2

1=x .

Îòìåòèì, ÷òî ôóíêöèÿ ó = ax2 + bx + ñ ïðèíèìàåò íàèìåíüøåå

èëè íàèáîëüøåå çíà÷åíèå â òî÷êå  
a
bx
20 −= , êîòîðîå ÿâëÿåòñÿ

àáñöèññîé âåðøèíû ïàðàáîëû.
Çíà÷åíèå ôóíêöèè â òî÷êå x

0
 ìîæíî íàéòè ïî ôîðìóëå

y
0
 = y (x

0
).

Åñëè a > 0, òî ôóíêöèÿ èìååò íàèìåíüøåå çíà÷åíèå, à åñëè
a < 0, òî ôóíêöèÿ èìååò íàèáîëüøåå çíà÷åíèå.

Íàïðèìåð, ôóíêöèÿ y = x2 – 4x + 3 ïðè x = 2 ïðèíèìàåò íàèìåíü-
øåå çíà÷åíèå, ðàâíîå –1 (ðèñ. 13, â); ôóíêöèÿ y = –2x2 + 12x – 9 ïðè
x = 3 ïðèíèìàåò íàèáîëüøåå çíà÷åíèå, ðàâíîå –1  (ðèñ. 15).

Ç à ä à ÷ à  4.  Ñóììà äâóõ ïîëîæèòåëüíûõ ÷èñåë ðàâíà 6. Íàéòè
ýòè ÷èñëà, åñëè ñóììà èõ êâàäðàòîâ íàèìåíüøàÿ. Êàêîâî íàèìåíü-
øåå çíà÷åíèå ñóììû êâàäðàòîâ ýòèõ ÷èñåë?

 Îáîçíà÷èì ïåðâîå ÷èñëî áóêâîé x, òîãäà âòîðîå ÷èñëî ðàâíî
6 – x, à ñóììà èõ êâàäðàòîâ ðàâíà x2 + (6 – x)2. Ïðåîáðàçóåì ýòî
âûðàæåíèå:

x2 + (6 – x)2 = x2 + 36 – 12x + x2 = 2x2 – 12x + 36.

Çàäà÷à ñâåëàñü ê íàõîæäåíèþ íàèìåíüøåãî çíà÷åíèÿ ôóíêöèè
y = 2x2 – 12x + 36. Íàéäåì êîîðäèíàòû âåðøèíû ýòîé ïàðàáîëû:

0 0
12

2 2 2
3, (3) 2 9 12 3 36 18.

b
a

x y y
−

⋅
= − = − = = = ⋅ − ⋅ + =

Èòàê, ïðè x = 3 ôóíêöèÿ ïðèíèìàåò íàèìåíüøåå çíà÷åíèå,  ðàâ-
íîå 18. Òàêèì îáðàçîì, ïåðâîå ÷èñëî ðàâíî 3, âòîðîå òàêæå ðàâíî 3.

Çíà÷åíèå ñóììû êâàäðàòîâ ýòèõ ÷èñåë ðàâíî 18. 
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Ó ï ð à æ í å í è ÿ

35. Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû:

1) y = x2 – 4x – 5; 3) y = –õ2 – 2õ + 5;

2) y = x2 + 3x + 5; 4) y = –x2 + 5x – l.

36. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû ñ îñÿìè êî-
îðäèíàò:

1) y = x2 – 3x + 5; 3) y = –2õ2 + 6;

2) y = –2x2 – 8x + 10; 4) y = 7x2 + 14.

Ïîñòðîèòü ãðàôèê ôóíêöèè è ïî ãðàôèêó:

1) íàéòè çíà÷åíèÿ x, ïðè êîòîðûõ çíà÷åíèÿ ôóíêöèè ïîëîæè-
òåëüíû; îòðèöàòåëüíû;
2) íàéòè ïðîìåæóòêè óáûâàíèÿ è âîçðàñòàíèÿ ôóíêöèè;
3) âûÿñíèòü, ïðè êàêîì çíà÷åíèè x ôóíêöèÿ ïðèíèìàåò íàè-
áîëüøåå èëè íàèìåíüøåå çíà÷åíèå (37–38).

37. 1) y = x2 – 7x + 10; 3) y = –õ2 + 6x – 9;

2) y = –x2 + x + 2; 4) y = x2 + 4x + 5.

38. 1) y = 4x2 + 4x – 3; 5) y = 4õ2 + 12x + 9;

2) y = –3x2 – 2x + 1; 6) y = –4x2 + 4x – 1;

3) y = –2õ2 + 3x + 2; 7) y = 2õ2 – 4x + 5;

4) y = 3x2 – 8x + 4; 8) y = –3x2 – 6x – 4.

39. Ïî äàííîìó ãðàôèêó êâàäðàòè÷íîé ôóíêöèè  (ðèñ. 17) âûÿñ-
íèòü åå ñâîéñòâà.

Ðèñ. 17à) á)
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40. ×èñëî 15 ïðåäñòàâèòü â âèäå ñóììû äâóõ ÷èñåë òàê, ÷òîáû
ïðîèçâåäåíèå ýòèõ ÷èñåë áûëî íàèáîëüøèì.

41. Ñóììà äâóõ ÷èñåë ðàâíà 10. Íàéòè ýòè ÷èñëà, åñëè ñóììà èõ
êóáîâ ÿâëÿåòñÿ íàèìåíüøåé.

42. Ó÷àñòîê ïðÿìîóãîëüíîé ôîðìû, ïðèìûêàþùèé ê ñòåíå äîìà,
òðåáóåòñÿ îãîðîäèòü ñ òðåõ ñòîðîí çàáîðîì äëèíîé 12 ì. Êà-
êèìè äîëæíû áûòü ðàçìåðû ó÷àñòêà, ÷òîáû ïëîùàäü åãî áûëà
íàèáîëüøåé?

43. Â òðåóãîëüíèêå ñóììà îñíîâàíèÿ è âûñîòû, îïóùåííîé íà ýòî
îñíîâàíèå, ðàâíà 14 ñì. Ìîæåò ëè òàêîé òðåóãîëüíèê èìåòü
ïëîùàäü, ðàâíóþ  25 ñì2?

44.  Íå ñòðîÿ ãðàôèê, îïðåäåëèòü, ïðè êàêîì çíà÷åíèè x êâàäðà-
òè÷íàÿ ôóíêöèÿ èìååò íàèáîëüøåå (íàèìåíüøåå) çíà÷åíèå;
íàéòè ýòî çíà÷åíèå:

1) y = x2 – 6x + 13; 3) y = –x2 + 4x + 3;

2) y = x2 – 2x – 4; 4) y = 3x2 – 6x + 1.

45. Îïðåäåëèòü çíàêè êîýôôèöèåíòîâ óðàâíåíèÿ ïàðàáîëû
y = ax2 + bx + c, åñëè:
1) âåòâè ïàðàáîëû íàïðàâëåíû ââåðõ, àáñöèññà  åå âåðøèíû
îòðèöàòåëüíà, à îðäèíàòà ïîëîæèòåëüíà;
2) âåòâè ïàðàáîëû íàïðàâëåíû âíèç, àáñöèññà è îðäèíàòà åå
âåðøèíû îòðèöàòåëüíû.

46*. Ñ âûñîòû 5 ì âåðòèêàëüíî ââåðõ èç ëóêà âûïóùåíà ñòðåëà
ñ íà÷àëüíîé ñêîðîñòüþ 50 ì/ñ. Âûñîòà h ì, íà êîòîðîé
íàõîäèòñÿ ñòðåëà ÷åðåç  t ñåêóíä, âû÷èñëÿåòñÿ ïî ôîðìóëå

h = h(t) = 5 + 50t – 
2

2gt
, ãäå g ≈ 10 ì/ñ2. ×åðåç ñêîëüêî ñåêóíä

ñòðåëà:
1) äîñòèãíåò íàèáîëüøåé âûñîòû è êàêîé;
2) óïàäåò íà çåìëþ?
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ÓÏÐÀÆÍÅÍÈß Ê ÃËÀÂÅ I

47. Íàéòè çíà÷åíèÿ x, ïðè êîòîðûõ êâàäðàòè÷íàÿ ôóíêöèÿ
y = 2x2 – 5x + 3  ïðèíèìàåò çíà÷åíèå, ðàâíîå:

1) 0; 2) 1; 3) 10; 4) –1.

48. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ãðàôèêîâ ôóíêöèé:

1) y = x2 – 4 è y = 2x – 4;

2) y = x2 è y = 3x – 2;

3) y = x2 – 2x – 5 è y = 2x2 + 3x + 1;

4) y = x2 + x – 2 è y = (x + 3)(x – 4).

49. Ðåøèòü íåðàâåíñòâî:
1) x2 ≤ 5; 2) x2 > 36.

50. Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû ñ îñÿìè êî-
îðäèíàò:

1) y = x2 + x – 12; 5) y = 5õ2 + x – 1;

2) y = –x2 + 3x + 10; 6) y = 5x2 + 3x – 2;

3) y = –8õ2 – 2x + 1; 7) y = 4õ2 – 11x + 6;

4) y = 7x2 + 4x – 11; 8) y = 3x2 + 13x – 10.

51. Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû:

1) y = x2 – 4x – 5; 4) y = x2 + x + 
4

5
;

2) y = –x2 – 2x + 3; 5) y = –2õ(x + 2);

3) y = õ2 – 6x + 10; 6) y = (x – 2)(x + 3).

52. Ïîñòðîèòü ãðàôèê ôóíêöèè è ïî ãðàôèêó âûÿñíèòü åå ñâîé-
ñòâà:

1) y = x2 – 5x + 6; 4) y = 2x2 – 5x + 2;

2) y = x2 + 10x + 30; 5) y = –3õ2 – 3x + 1;

3) y = –õ2 – 6x – 8; 6) y = –2x2 – 3x – 3.
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Ïðîâ åð üòå  ñ å á ÿ !

1. Ïîñòðîèòü ãðàôèê ôóíêöèè ó = x2 – 6õ + 5  è íàéòè åå
íàèìåíüøåå çíà÷åíèå.

2. Ñ ïîìîùüþ ãðàôèêà ôóíêöèè y = –x2 + 2x + 3 íàéòè çíà÷å-
íèÿ x, ïðè êîòîðûõ çíà÷åíèå ôóíêöèè ðàâíî 3.

3. Ïî ãðàôèêó ôóíêöèè  y = 1 – x2 íàéòè çíà÷åíèÿ x, ïðè êî-
òîðûõ ôóíêöèÿ ïðèíèìàåò ïîëîæèòåëüíûå çíà÷åíèÿ; îò-
ðèöàòåëüíûå çíà÷åíèÿ.

4. Íà êàêèõ ïðîìåæóòêàõ ôóíêöèÿ y = 2x2 âîçðàñòàåò? óáû-
âàåò? Ïîñòðîèòü ãðàôèê ýòîé ôóíêöèè.

5. Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû ó = (õ – 3)2  è ïîñò-
ðîèòü åå ãðàôèê.

53. Íå ñòðîÿ ãðàôèê ôóíêöèè, íàéòè åå íàèáîëüøåå èëè íàèìåíü-
øåå çíà÷åíèå:

1) y = x2 + 2x + 3; 3) y = –3õ2 + 7x;

2) y = –x2 + 2x + 3; 4) y = 3x2 + 4x + 5.

54. Ïåðèìåòð ïðÿìîóãîëüíèêà 600 ì. Êàêèìè äîëæíû áûòü åãî
âûñîòà è îñíîâàíèå, ÷òîáû ïëîùàäü ïðÿìîóãîëüíèêà áûëà
íàèáîëüøåé?

55. Ïðÿìîóãîëüíèê ðàçáèò íà 3 ÷àñòè äâóìÿ îòðåçêàìè, ïàðàë-
ëåëüíûìè îäíîé èç åãî ñòîðîí. Ñóììà ïåðèìåòðà ïðÿìîóãîëü-
íèêà è äëèí îòðåçêîâ ðàâíà  1600 ì. Íàéòè ñòîðîíû ïðÿìî-
óãîëüíèêà, åñëè åãî ïëîùàäü íàèáîëüøàÿ.

56. Íàéòè êîýôôèöèåíòû p è q êâàäðàòè÷íîé ôóíêöèè
y = x2 + px + q, åñëè ýòà ôóíêöèÿ:

1) ïðè x = 0 ïðèíèìàåò çíà÷åíèå 2, à ïðè x = 1 — çíà÷å-
íèå  3;
2) ïðè x = 0 ïðèíèìàåò çíà÷åíèå 0, à ïðè x = 2 — çíà÷åíèå 6.



26

57.. Íàéòè p è q, åñëè ïàðàáîëà  y = x2 + px + q:
1) ïåðåñåêàåò îñü àáñöèññ â òî÷êàõ x = 2 è x = 3;
2) ïåðåñåêàåò îñü àáñöèññ â òî÷êå x = 1 è îñü îðäèíàò â òî÷êå
y = 3;
3) êàñàåòñÿ îñè àáñöèññ â òî÷êå x = 2.

58*. Ïðè êàêèõ çíà÷åíèÿõ x ïðèíèìàþò ðàâíûå çíà÷åíèÿ ôóíê-
öèè:

1) y = x2 + 3x + 2 è y = |7 – x|;

2) y = 3x2 – 6x + 3 è y = |3x – 3| ?

59*. Ïîñòðîèòü ïàðàáîëó y = ax2 + bx + c, åñëè èçâåñòíî, ÷òî:
1) ïàðàáîëà ïðîõîäèò ÷åðåç òî÷êè ñ êîîðäèíàòàìè (0; 0),
(2; 0),  (3; 3);
2) òî÷êà (1; 3) ÿâëÿåòñÿ âåðøèíîé ïàðàáîëû, à òî÷êà (–1; 7)
ïðèíàäëåæèò ïàðàáîëå;
3) íóëÿìè ôóíêöèè y = ax2 + bx + c ÿâëÿþòñÿ ÷èñëà x

1
= 1

è x
2
= 3, à íàèáîëüøåå çíà÷åíèå ðàâíî 2.

ÒÅÑÒÎÂÛÅ ÇÀÄÀÍÈß Ê ÃËÀÂÅ I

1. Íàéòè çíà÷åíèå a, äëÿ êîòîðîãî îäíà èç òî÷åê ïåðåñå÷åíèÿ
ïàðàáîëû y = ax2  ñ ïðÿìîé y = 5x + 1 èìååò àáñöèññó x = 1.

A) a = 6; B) a = –6; C) a = 4; D) a = –4; E) a = 7.

2. Íàéòè çíà÷åíèå k, äëÿ êîòîðîãî îäíà èç òî÷åê ïåðåñå÷åíèÿ
ïàðàáîëû  y = –x2  ñ ïðÿìîé y = kx – 6 èìååò àáñöèññó x = 2.

A) k = –1; B) k = 1; C) k = 2; D) k = –2; E) k = –6.

3. Íàéòè çíà÷åíèå b, äëÿ êîòîðîãî îäíà èç òî÷åê ïåðåñå÷åíèÿ
ïàðàáîëû   y = 3x2  ñ ïðÿìîé  y = 2x + b èìååò àáñöèññó x = 1.

A) b = 2; B) b = –1; C) b = 1; D) b = –2; E) b = 3.

Íàéòè êîîðäèíàòû òî÷åê ïåðåñå÷åíèÿ ïàðàáîëû ñ îñÿìè êî-
îðäèíàò (4–7).

4. y = x2 – 2x + 4.

A) (–1; 3); B) (3; 1); C) (1; 3); D) (0; 4); E) (4; 0).

?
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5. y = –x2 – 4x – 5.

A) (–1; 2); B) (2; –1); C) (5; 0); D) (–5; 0); E) (0; –5).

6. y = 6x2 – 5x + 1.

A)
1 1; 0 , ;0 ,(0;1);
3 2 D)

1 1; 0 , ;0 ,(0;1);
3 2

B)
1 1; 0 , ;0 , (1;0);
3 2

− −

C)
1 10; , 0; , (0;1);
3 2

7. y = –x2 + 6x + 7.

A) (–1; 0), (–7; 0), (0; –7); D) (–1; 2), (7; –1), (7; 0);

B) (–1; 0), (7; 0), (1; 7); E) (3; 16).

C) (1; 0), (7; 0), (0; –7);

    Íàéòè êîîðäèíàòû âåðøèíû ïàðàáîëû (8–11).

8. y = x2 – 4x.

A) (0; 4); B) (4; 2); C) (2; –4); D) (–4; 2); E) (0; –4).

9. y = –x2 + 2x.

A) (–1; –1); B) (1; –2); C) (0; 2); D) (1; 1); E) (1; –1).

10. y = x2 + 6x + 5.

A) (3; –4); B) (–5; –1); C) (–1; –5); D) (3; 4); E) (–3; –4).

11. y = –5x2 + 4x + 1.

A) 2 9;
5 5

; B) 2 9;
5 5

− ; C) 9 2;
5 5

− ; D) (2; 9); E) (9; 5).

12. Íàïèñàòü  óðàâíåíèå  ïàðàáîëû,  êîòîðàÿ ïåðåñåêàåò îñü àáñ-
öèññ â òî÷êàõ ñ àáñöèññàìè x = 1 è x = 2 , à îñü îðäèíàò â òî÷êå

ñ îðäèíàòîé 
2

1=y .

E) ïðàâèëüíûé îòâåò íå
ïðèâåäåí.
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A)
2

1

4

3

2

1 2 += − xxy ; C) y = x2 – 3x + 2;

B)
2

1

4

3

4

1 2 += − xxy ; D)
2

1

2

32 +−= xxy ;

13. Íàïèñàòü óðàâíåíèå ïàðàáîëû, êîòîðàÿ ïåðåñåêàåò îñü àáñ-
öèññ â òî÷êàõ ñ àáñöèññàìè x = –1 è x = 3, à îñü îðäèíàò â
òî÷êå ñ îðäèíàòîé y = 1.

A) y = –x2 + 2x + 3; C) 1
3

2

3

2

++−= xy x
;

B) 12
3

2

++−= xy x
; D) 1

3

2

3

2

−−= xy x
;

Â êàêèõ êâàäðàíòàõ ðàñïîëîæåíà ïàðàáîëà (14–18)?

14. y = 3x2 + 5x – 2.

A) I, II, III; C) I, III, IV; E) I, II, IV.

B) II, III, IV; D) I, II, III, IV;

15. y = x2 – 4x + 6.

A) I, IV; B) II, III; C) I, II, III, IV; D) II, III, IV; E) I, II.

16. y = –x2 – 6x – 11.

A) III, IV; B) I, II, III; C) II, III, IV; D) I, III, IV; E) I, II.

17. y = –x2 + 5x.

A) I, II, III; C)  I, II, III, IV;
B) I, III, IV; D) II, III, IV;

18. y = x2 – 4x.

A) I, II, III; B) II, III, IV; C) I, II, IV; D) III, IV; E) I, II.

19. Ñóììà äâóõ ïîëîæèòåëüíûõ ÷èñåë ðàâíà 160. Íàéòè ýòè ÷èñ-
ëà, åñëè ñóììà  èõ êóáîâ èìååò íàèìåíüøåå çíà÷åíèå.

A) 95; 65; B) 155; 5; C) 75; 85; D) 80; 80; E) 90; 70.

20. Ñóììà äâóõ ïîëîæèòåëüíûõ ÷èñåë ðàâíà a. Íàéòè ýòè ÷èñëà,
åñëè ñóììà èõ êâàäðàòîâ èìååò íàèìåíüøåå çíà÷åíèå.

A)
5

3

5

2
,

aa
; B) aaa −33, ; C)

44

3
,

aa
; D) a2, a – a2; E) 

22
,

aa
.

E) ïðàâèëüíûé
îòâåò íå
ïðèâåäåí.

E) ïðàâèëüíûé îò-
âåò íå ïðèâåäåí.

E) ïðàâèëüíûé
îòâåò íå
ïðèâåäåí.




