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KBaspaTHbI TpéxuneH

Onpegenetne

KBagpaTHbIM TPEXY/IEHOM Ha3bIBAE€TCS MHOTOYJIEH BUAA:

P(z) = az? + bz +c

T — MepeMeHHasi
a, b, ¢ — yncna
a # 0 — cTapwmin kospdpnumneHT

b — koadpduumeHT npun x

¢ — cBoboaHbIii YneH
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[NprBeAEHHbIVi KBaApaTHbIA TPEXUIEH

Onpegenerne

MpuBeaéHHbiM (YHUTapHbLIM) KBagpaTHLIM TPEXYNEHOM Ha3bIBAETCS
TPEXUNEH CO CTapwnM KOI(PPULNEHTOM, paBHbIM 1:

M(z) =2’ +pz+q

@ p — KO3(PPULNEHT npu T

@ ¢ — cBoboaHbIA YneH
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@ BepuwuHa: (0,0) — Havano koopamHat

EavHcTeeHHblii kopeHb: © = 0 (kpaTHocTu 2)

°
@ Ocb cummerpun: x = 0 (ocs QY)
°

Obnactb 3HayeHuii: y > 0
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Bepwpnal (0,0) 1 2
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[padhuk NpuBEAEHHOIO KBAAPATHOrO TPEXUYIEHa

PaccmoTpum npuBeséHHbIi KBagpaTHbIW TPEXUEH:
)
y=zx"+pr—+gq

[pacbukn NpuBeAEHHBLIX KBAJPATHBIX TPEXUIEHOB PaBHbI rpacuky y = x2
KaK reoMeTpuyeckme urypsi.

Bbigenenne nonHoro keagpata

Mpeobpasyem TpéxuneH, BbILENB NOJHbIA KBAAPaT:

2

2
y=x2+px+q:(x+g> —pZJrq

@ Beplwmna napabosnbi: Touka <—§,—% —|—q>

@ Ocb cummeTpun: npsamas © = —

[T

e Betsn HanpaBnenbl BBepx (T.k. a = 1 > 0)
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[padhuk NpuBEAEHHOIO KBAAPATHOrO TPEXUYIEHa

[NpuBeAEHHbIVE KBaApPaTHbIA TPEXYNEH

y=a’+pr+q

CeoiicTBa rpaduka:
\ OcH cnmmeTpun
e [lapabona c BeTBsSIMM BBEPX

(a=1>0)

o Ocb cummetpun: = —

Bepuunna: (—g,q— %) N /m

o Toukm nepeceyenusi ¢ OX (ecnu
ecTb): 1,2 (KOpHN) (05 q

[NS]

~——

@ Touka nepeceuerus c OY: (0, q) .
BeplumHa (—g.q — %)
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[padhuk NpuBEAEHHOIO KBAAPATHOrO TPEXUYIEHa

Moctpoum rpacuk y = 22 — 4z + 3

@ Bbigenum nonubiii KBagpar:
y=(r-27°-1

@ BepwwuHa: (2,—1)
e Koprn: z1 =1, 29 =3 (Tk. y = (z — 1)(x — 3))
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[padhuk NpuBEAEHHOIO KBAAPATHOrO TPEXUYIEHa

2

e Mpaduk y = x caBuHyT Ha BekTop (2, —1)

@ BepwuHa B Touke (2, —1) BmecTo (0,0)
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CeoiicTBa pyHKLUUN Y = ¢

@ BepuwuHa: (0,0) — Havano koopamHat

o EpuHcTBeHHbIN kopeHb: © = 0 (kpaTHOCTM 2)

@ Ocb cummerpun: z = 0 (oce OY)

@ ObnacTb 3HaveHui:
o y=>0npna>0
e y<Onpna<0

@ HanpasneHue BeTBeii:

e Beepx npna >0
e BHus npn a <0

@ «Kpytnsnay» napabosnbi:

o Yem bonblue |a|, Tem yxxe napabona
e Yem meHbLue |al, Tem wupe napabona
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[pacpuk y =
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Mpeobpasosanns napabonsl y = 2

CpBuru napabonsbi:

2

[peobpazoBatusi napabonbl y = x

e y= (z— h)? — cagur Ha h no ocn OX

e y =22+ k — caeur Ha k no ocn OY

o y=a(x — h)?+k — obwwuii cnyyaii c sepwmroii (h, k)
@ y = ax’? — pacTskeHue/oKaTie n OTpaXkeHue
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['padbuk napabonbl y = a

Obwwii BMA KBaApaTHOrO TPEXYseHa

y=ax’+bx+c

CeoiicTBa rpacuka:
o [lapabona c seTBAMU:
e BBepx npu a > 0

|

l

e BHU3 npn a < 0 él

|

o — b Q

@ Ocb cummetpun: © = —o- =
2 =

. b 4dac—b s !

o Bepumna: (—%, i ) s !
|

10,6\)

@ Touku nepeceyernsi ¢ OX (ecan I
ecTb): x1,x2 (KOpHN)

ﬁ
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Bepuun
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@ Touka nepeceuerus c OY: (0, ¢)



Popma napabosnibl 1 KopHU

Tpu cnyyas pacnonoxeHus:
@ /[lsa kopHs

D > 0 — nepecekaet ocb OX
@ OpuH KopeHb

D = 0 — kacaetcsa ocn OX
© Hert kopHeii

D < 0 — He nepecekaeT ocb OX
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TeopeMa 0 NPOMEXXYTOYHOM 3HAYEHUN

Teopema

Ecnu y kBagpaTHOro TpéxuyneHa ectb Toukun k 1 [, B KOTOpPbIX OH
MPUHMMAET 3HAYEHNS Pa3HbIX 3HAKOB, TO Y Hero ABa KopHs. Bonee Toro
OAVH KOpEeHb IeXUT Ha uHTepsane (k;l), a BTOpoii — BHe 3TOro WHTepBasa.

Y

l
N x

> F--
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Makcumym napabosbl ¢ BETBSIMU BBEPX Ha OTPE3KE

VTBepxaeHue

Ecnm dyrkunst f(x) : D — R, nmeeT aBa y4acTka MOHOTOHHOCTU
(cHavana HeBo3pacTatowmii, a 3aTeM HeybbiBatoWwmii), To Makcumym f(x)
Ha ntobom oTpeske [p, ] C D Haxo[MTCs B OAHOM M3 €ro KOHLOB (p uan q).

Mapabona y = ax? + bx + c c a > 0 (BeTBM BBEPX), 3aAaHHAs Ha OTpe3Ke
[p, q], uMeeT ybbiBatOLLE-BO3paCTalOLWNIA B, NOITOMY MaKCUMaNbHOE
3Ha4YeHne AoCTuraeTcda B O4HOM N3 KOHLOB OTpPE3Ka.

AHANOrMYHO MOXHO HaliTU MUHUMYM Ha OTpe3Ke napabosibl C BETBSAMMU
BHU3.
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Makcumym napabosbl ¢ BETBSIMU BBEPX Ha OTPE3KE

Tpwn cny4dasi pacnonoXeHns oTpeska
@ OTpesok cneBa OT BEPLUMHBLI: MAaKCMMYM B JIEBOM KOHLIe

@ OTpesok crpasa OT BEPLUMHLI: MAaKCMMYM B MPaBOM KOHLie
@ OTpesok copepXnT BEPLUMHY: MAaKCUMYM B TOM KOHLIE, KOTOPbIii

Aajiblle OT BEPLUNHLI

31 okTsbps1 2025 r. 16 /28
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Vcnosue: Haiigute p + ¢, ecan Beplunna napabonsi y = x2 + px + ¢
HaXOANTCS B TOYKE:

a) (=1;2); 6) (1;4).
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CEVELENI L

Vcnosue: Kakoe Hanbosnbluee 3HadeHne NPUHUMAET dyHKLMUSA
f(z) = —22% — 82 + 57
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3agaua Ne3

Vcnosue: KopHu kBagpaTHoro TpéxuneHa ax? + bx + ¢ pasHbl —3 u 11.
Yemy pasHa abcuymcca BeplmHbl 3Toli napabosibi?
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3agaya N4

Ycnosue: [an kagpaTHbiii Tpéxuned P(x). [JokaxuTe, 4TO CyLiecTBytoT
MoMapHO pasfuyHble Yncna a, b, ¢ Takue, YTO BbINOJHSOTCSA PaBEHCTBA
P(b+c¢) = P(a), P(c+ a) = P(b), P(a + b) = P(c).
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3agaya Neb

Vcnosue: Huxe npusenén rpacduk dyrkumn y = ax? + bx + c.
Onpegennte 3Haku a,b, ¢ 1 GUCKPUMUHAHTA.

Y
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3agaqa Neo

Vcnosue: Mpsimas nepecekaeT rpacbuk yHKUMN § = 2 B TOYKaX
c abcunccamm T U o, a ocb abcumcc — B ToUKe € abcumnccoin 3.

1 1 _ 1
Lokaxxute, 4to gt m =
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Vcnosue: Ha pucyrke nsobpaxkensi rpacdukn dyHkuuii y = 2 + px + g
ny=—x+b. Onpegenute Bce KoachpuuneHTbl obenx dyHKLMIA.

\ /N
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3agaqa Ne8

Vcnosue: WssectHo, 4to ax? + bx + ¢ > cx gns noboro x. JokaxuTe,
4to cx? — bx + a > cx — b gns noboro .
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3agaqa Ne9

Vcnosue: Jokaxute, 4to a® + ab+ b* > 3(a+b—1) pns nobbix
NelicTBUTENbHBIX a 1 b.
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CEVELERI

Ycnosue: [eiictButensHble yncna a,b n ¢ Takosbl, 4o (a +b+c¢)-c < 0.
Lokaxkute, 4to b2 — dac > 0.
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3agaya Nell

Vcnosue: [JokaxknTte, 4TO He CyLLECTBYET AeliCTBUTENbHBIX Yncen a, b, ¢,
YAOB/IETBOPSIOLWMNX CUCTEME HEPABEHCTB:

9a+3b+c>0
da+2b+c<0
a—b+c>0

da—2b+c¢<0
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3agaya Nel2

Ycnosue: [okaxute, uto 3 (z2y? + y?2% + 2%2?) — 2zyz(z +y +2) < 3
ans x,y, z € [0,1].
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