8.3.2, 8.4, 8.5 knaccslI (eH, ¢3)
Y4eoHuk «Aareopa» (Hukouabsckuii C.M.)
2020-2021 yu.roa

Tema mopyas: «KBagparuunasi v JpoOHO-IuHeliHAS QYyHKIIUID)
§7, nm. 7.1, 7.2, 7.3, 7.4; §8, n.m. 8.1, 8.2, 8.3, 8.4

Y4YeHUK HAYYUTCH:

MOHUMATh U UCIIOJIb30BaTh (hOpMyIibl, CBOUCTBA U TpaUKU KBAAPATUYHON (PYHKIUH,

CTpPOUTH rpaduKu QyHKITUH;

MOHUMATh U UCTIOJIb30BaTh (hOpMyIibl, CBOWCTBA U TpadUKu APOOHO-IMHEHHON QyHKINH;

UCCIIEI0BAaTh CBOWCTBA YHCIIOBBIX (DYHKIIUI HA OCHOBE U3y4YEHUS MMOBEJCHUS X IPAPHUKOB;

MOHUMATh (PYHKIMIO KaK BaKHEHIITYI0O MaTeMaTUYeCKyI0 MOJIEIb JJIsl ONMCAHUS IIPOLIECCOB U SIBJICHUIN
OKPY’KAaIOIIEr0 MUPA, IPUMEHSATH ()YHKIIMOHAIBHBIHA A3BIK JUIS ONMMCAHUS U UCCIICTOBAHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYMHAMHU.

Yuyenuk IOJTYYHUT BO3MOKHOCTD.

IIPOBOJIUTH UCCIICAOBAHUS, CBSA3aHHBIC C M3YYEHHUEM CBOIMCTB JPOOHO-TMHEWHOW YHKIMH 1O TpaduKam
W3YYEHHBIX (QYHKIUH;

UCTIOJIB30BaTh (PYHKIMOHAIBHBIE MTPEICTABICHHUS U CBOWCTBA (DYHKIUI I peIICHUS MaTeMaTHUECKUX
3a/1a4 U3 pas3IMYHbIX pa3lesioB Kypca.

HpaKTH‘IECKI/Ie 3alaHud 10 TEMaM MOAYJIsA

. KBAIPATUYHASA ®YHKIINUA

DyHKIUA 3a5aHa GOPMYIOH § — %xz. BriGepuTe HeBep-
HOE PaBEeHCTBO.

1.
1) y(-2) = 3 2) y(-8) = 6,75
3) y(-4) = 12 4) y(-5) = 18,25
DyHKIUA 3agaHa dopMyioil y = —%xz. Bribepure He-
BepHOEe paBeHCTBO.
2 Dy =1 2) y(3) = -2,75
3) y(-4) = 4 4) y(1) = 0,25
Kakoii u3 npuBenéHHbIXx rpadukKoB HauboJee COOTBET-
crByer rpadury Qynknmm y = (x + 1)% - 1?
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Kaxoii M3 npuBexéHHbIX rpadMKoB Haubolee COOTBeT-
cTByer rpadmky dyEkmum y = (x + 1)2+ 1?
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Kaxue KOOpAMHATHI HMeeT TOYKA IepecedyeHHA mapabo-
5 aer y = —2x% + 8x — 1 ¢ ocblo opamHAT?

1) (0; 1) 2) (-1; 0) 3) (0; -1) 4) npyroi oTBeT




KaxHe KOODAMHATHI MMeeT TOYKA mepecedeHus mapabo-
ael y = 2x° - 3x + 1 ¢ ochio opamHAT?

6.
1) (0; 1) 2) (1; 0) 3) (0; -1) 4) ppyroii oTBeTr
B kKakoili M3 KOODAMHATHBIX UYETBEpPTEH PpacIIoJIOKeHa
BepmIKHA napabossl y = 2x2 + 8x — 17
7. 1) 8 I uerBeprHn 2) Bo II uerBepTH
3) B III yersepTH 4) B IV uyeTBeprH
B kakolfi M3 KOOpDAMHATHEIX YeTBepTeil pacmoJioXKeHa
BepmuHa napa6oasr y = 2x— 3x — 1?
) 1) B I uerBepTH
) 2) Bo II geTBepTH
3) B III yerBepTH
4) B IV gersepru
YcTaHOBUTE COOTBETCTBUE MEX Y rpadukaMu GyHKIUN U popMyaMu, KOTOPBIE UX 3a/1al0T.
A) B) B)
Ly [1] ﬁ :J’\\ [1] YA
. . . [ | ] V.
| /\ I \ / 1
ul/ \‘? 01\\ , f/ \'0
oy e A 1 X
9. /’ \ N |
1) y=x>—Tx+9
2) y=—x*—Tx—9
3) y=x"+Tx+9
4) y=—x"+Tx—9
Kaxoit dopmynoit zamaérca dyHkuus, rpaduK KOTOPOM
MOKeT ObITh IOJIy4YeH IapajljieJIbHbIM IIepeHOCOM Iapa-
Gonbl y = —2x° TAaK, 94TO eé BEPIIMHA OKAYXKETCH B TOU-
10. Ke (2; -2)?
)y=-2x-2)2%-2 2)y = -2x+2)%-2
y=-2x-2°+2 Hhy=-2x+ 2%+ 2
Kaxoit dopmysioi sagmaérca GyHKOuA, rpa@HUK KOTOPOH
MOJKeT OBITH IOJy4YeH napalile]bHBIM IIePeHOCOM napa-
Gonbl y = 2x? Tak, 4TO eé BepPIIMHA OKAMKETCH B TOYKE
11. (-2; -2)?
Dy=2=x-2°%-2 2) y = 2(x + 2)°- 2
)y =2x—-2°+2 hy=2x+ 2%+ 2
ITocrpoiiTe rpaduk DyHKIUAMU:
a) y=x>—4;
12. 1 &) y=x+3y;
B) y=(x+38)>—4.
Ha pucyske usobpaskeHsl rpaduxu QYHKOUH, KaxAbli
73 KOTOPHIX IOJydYeH NapaUleJbHBIM IepeHoCOM rpaduka
dyaxknun y = x°. Kakoit dopmynoil 3amaEa Kamjasa H3
bysrOmIi?
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I'paduk kakoif n3 mpUBEAEHHBIX HIDKE PYHKIUH M300pakEH HA PUCYHKE (CM. pUCYHOK BBIIIIE)?
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Ha ofiHOM U3 pUCYHKOB H300paxén rpaduk GpyHkimu y = x2 — 2x + 3. YKaKuTe HOMEp 9TOTO PUCYHKA.
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Ilocrpoiite rpadpur pysrIUM:
a) y=— 3x% 6) y=(x—1)*—14.
16. Haiinure mpomexxyTku BospacTaHusa (yObIBaHUI) GYHKIHM.
YKaxuTe 3HaYeHHe X, IPU KOTOPOM GYHKIMSA LOCTHUraeT
Hauboablrero (HaMMeHBINEro) 3HAYEHUS.
Ha pucynke n3obpakén rpaduk keanparraHoil GyHKImHH ¥ = fx).
Kaxre B3 clreqyrompx yTEep:RIeHEH 0 JaHHOH (WHKIIHHE HeEePHEI? 3alHnTe HX HOMEpa
B MOpAIKE BO3PACTAHHA.
1) OymKIMA BO3pacTAET Ha mpoMexyTre (—wo; —1].
2) Hambornpinee 3HaueHIe (YHKITHH PABHO 8.
)4 #A2).
pucyHox k 3aoaue 17: PUCYHOK K 3a0aue 18: PUCYHOK K 3a0aue 19:
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Ha prcyske n3obpaxés rpadHk kBagpaTHaHOH QyHKIME Y = f(x).
Kakue 13 cIeqyromux YTEEPXISHHEH 0 JaHHOH QYHKIHMH HEBepHE!? 3alHIHATE HX HOMEPA.
18. 1) f(=1)= f(3).
2) HamOomnbinee sHaueHne (QYVHKIMH pPaBHO 3.
3) f(x)>0mpr —1 <x<3. (CM. pUCYHOK BBIIIIE)
Ha pucynke n3odpaxén rpadHk KeanpaTHaHoH QyHKIIM y = f{x).
Kakne 13 cneIyromHuxX yIBEp:KIeHHH 0 JaHHOH (YHKIHE HeBepHBI? JaIlHINHTE HX HOMEpa.
19, 1) Hambonpmee 3HaueHne QYHKIMH pasHO 9.
2) 0)=A1).
3) ff x J=0 mpu x=0.
)f(x)>0 mp (CM. pHUCYHOK BBIIIIE)
IocTpoiite rpaduk dysxknuu y=x°— 6x. IIpu KakoM 3HAYe-
20. HUM aprymMeHTa QYHKIUA AOCTUraeT CBOEro HaWMeHBIIEro
sHauennsa? YeMmy paBHO BTO 3HAUYEHHE?
I]oc'rpoﬁ'i'e rpacl;mc Gyaknun y = — x®+ 4x — 3. Onpegenure
1. oo rpad@uKy, Ha KAKOM YHMCJIOBOM IIPOMENKYTHe (YHKIUA
NPUHUMAET IOJOKUTEJbHEIE 3HAYECHUS,
22 Haiiqure o6nacTh 3HayeHHi GQyHKUMM y = x° — 3.

23.

Haiinute obnacter 3HayeHUH QYyHKIUK Yy = 3 — xZ.




24.

IIpy KakuX SHAUYEHUAX X BHAYEHHe BYHKIUH
y = 2x% — 3x + 1 pasno 3?

25.

Ilpu KaKUX 3HAUEHHAX X 3HaAUeHHe (DYHKIMUH
y = —x% — 5x + 2 paBHo 8?

26.

Ha pucyHke nsodpasensl rpadukn GyHRIM BHIa ¥ = ax? + bx + ¢. na
Ka:kaoro rpadHka yEaHHTe COOTBETCTBYIOMEe ey 3HaueHi Koadduim-
€HTa @ B JHCKpHMHHAHTa D).

B)

0 X
Na>0.D>0 2)a=0,D<0

3)a<0,D>0 4)a<0,D<0

A b B T

217.

dyaknus 3agaHa gopmynoit y = 2(x + 1)+ 0,5, rae
0 < x < 3. Haligure HauMeHblllee 3HAYEHHE Y.

28.

dyuxknua sagaHa dopmynoit y = -2(x + 2)2 + 3, rae
0 < x < 3. Haiigure manbGoJbllee 3HAYEHHE Y.

29.

IIpy KaKwWX 3HAYEHUAX ¢ rpaduk QYHKIHH y — ax’ -
— Bbx — 3 npoxoaur uepes Touky K(-1; 3)?

30.

IIpn kakux 3HAYEHUAX @ rpadurk QYHKIHH y = 5x% —
— ax + 4 npoxomuT yepes Touky P(—2; 14)?

31.

Hailiaure paccrosgame MeXXAY TOYKAMHM IepecedyeHHd Ia-
paGoael y = x> + 4x — 4 c ocbio abemuce.

32.

Hafinnre paccTOAHHE MeXIY TOUYKAMH IlepecedueHHsda Ia-
paboasl y = x2 + 2x — 5 ¢ ocbio aberuce.

33.

Ilo panHOMy rpaduky GyHKmMEm y=ax’+bx+c
OIpezeNuTe 3HAK KayKAOro M3 uucen a, b u c.
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pucyHox k 3adaue 34: T J__\_:

34.

Ha pucynke H300paKeEH
rpadpur GyHKIHH Y = ax?® +
+ bx + e¢. CpaBHHTE C HYJIEM
uucna a, b, c. (CM. PUCYHOK BBIIIIE)

35.

Haiigere sHageHERe g oo rpadERy GyEEOHEE y = qx° - by -+ ¢, H200pLKEHHOMY Ha PHCYHES.
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pucyHox k 3a0auam 36-37:




Haiimure snagerwe b no rpaduxy dyExmuE y = ax” + bx + ¢, H300paKEHHOMY Ha PHCYHEE.

36.
(CM. pUCYHOK BHIIIIC)
37 Haitnure sHaverne ¢ mo rpaduky dyHKIEH y = ax” + by + ¢, H300paKeHHOMY HA PHCYHKE.
' (CM. PUCYHOK BBILIE)
\ A= ®Oynxuna f(x) = a(x — m)’ + n 3azana rpacpuyeckn (puc. 3). Onpegenure
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DDm=2,n=3
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IHIm=2n=-3
38. 3 4)m=-2, n=-3
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Puc. 3
Keanpatuynas dynukums 3agana rpacdudecku (puc. 3). Yto MOXKHO cKazaTh
0 Koa(hpHIHEHTe @ U AMCKPUMHHanTe D COOTBETCTBYIONIETO KBaJipaTHOro
39. | rpexunena?
ND>0,a<0 2)D<0,a>0 HD=0,a>0 4 YD>0,a>0
3anuiute Gopmyiy, 3a1ar0yto rpaduk GyHKIUHA
1. 2. 3. 4.
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41.

Ipaduiky dynkunn y = —50x2 NPHHALIEKNT TOYKA ¢ KOOPAMHATAMM
1) (—4; —800) 2) (—4; 800) 3) (—4; 200) 4) (—4; -200)

42.

Haiiznte koopanHathl Bepuinusl napabossl y = —2x2 + 6x — 1.
1) (—1.5; =14,5) 2) (—1,5; -3,5) 3)(1,5; 3,5) 4) (1,5; —14,5)

43.

HaiinuTe Hamboabpmiee HaTypaJlbHOE 3HaYeHHWe &, IIDH
KOTOPOM (PYyHKIUSA Y = x> +ax + 1 TOPUHUMAET MOJO-
SKUTENbHBIE 3HAYEHHA [IPH BCEX 3HAUEHHAX X.

1)1 2) 2 3) 3 4) npyroii oTBeT

44,

HaiiauTe HaMMeHbINee HATYpPAJLHOe 3HAueHHe b, IpH
KOTOpPOM (yHKIMS y = —x° + bx — 1 DPUEMMAET OTPH-
maTeJbHEIe 3HAYEHUA TPHM BCeX 3HAUYEHHAX X.

1)1 2) 2 3) 3 4) napyroii oTBer

45.

[pamas y = 5x — 1 umeert ¢ napabosoit y = 222 — x
1) oany oburyo Touky

2) nee oburme TOYKH

3) Tpu obume TOuKH

4) nu oaHoi oduLell TouKK

46.

Haitante naunboabiee sHavenne dynkunn y = —3x? + 12x + 8.

47.

[padux dyukuun y = 22+ bx + 3 npoxoant uepes touxy A(—4:51). Haitnure 3nauenue napa-
merpa b.

48.

HaiiguTe KOOPAMHATEI BepHIMHBI 11apabojibl 1 ypaBHEHHE €€ OCH
cUMMeTpHUH, eciu QYyHKOUA 3amana GOpMYJIOLi:

a)y=2x*—-4x + 1; B) y = —0,5x% — 4x + 1.

6) y = 2x2 + 4x;

49.

I'padux dyakuuu y = x2 + px + ¢ npoxoaut yepes Touxu M(2; 1)
u N(1; -2). Haitaure p u q.

50.

IMpu xaKux sHaYEHMAX ¢ rpaduk QYHKOHM y = —x° — 4x + ¢ pac-
IOJIOKEH
a) HMxe ocHu aberucc; 6) He BBIIIEe NpAMON Yy = 57?

Il. JPOBHO-JTNMHENHAS ®YHKIIUSA

B Kakux KOOPJMHATHBIX YETBEPTSAX PACIIONONKEH rpaduk GyHKIUU Y = ——
X
5L 1) Bo II u IV uyerBeprsax 2) B I u Il yeTBepTAX
3) B I u IIl uwerBepTax 4) apyroii orser
B kakux KOOPAMHATHBIX YETBEPTAX PACIIONONKEH rpaduk GyHKIUU Y = —
X
52. 1) Bo II u IV uerBeprax 2) B I u II uerBepTax
3) B I u III uerBepTsax 4) npyroii oTser
IMpunaanexur jau rouka M(2; —1) rpabury byHKIHA:
53. _ 2, 2 2x + 6
a) y =7 Oy=2-2 B) y="—37
6
Kaxoe 3Hayenme npuHNMaer QyHKOHA §Y = — + 3
54. npu x = 12 x+05
10
55, Kaxoe smauenuwe npuHMMaer QyHKOMA Y = —— 05 2

npu x = 3?




1

DyHKNUA 3aKaHa QOPMYIOH Y = — -~ 2. CKoJaBKO

x—1
TIOJIOKHUTENbHBIX YKces cpeau umcen y(0), y(-1), y(-2),
56. | y(-3
1) HU omHOrO 2) opHO 3) aBa 4) Tpu
dyuxnusa sagasa dopmysaoit ¥ = 1- i CKoOJBKO
OTpHIATEeNbHBIX uHcen cpean uucen y(0), y(-1), y(—2),
ST | y(-3)?
1) uu omHoOro 2) ogHO 3) nBa 4) TpHu
Kakoii u3 npuBeéHHBIX rpaduKoB HauOOIee TOYHO COOTBETCTBYET rpaduky GpyHkuuu Y = —X 1 -1-
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HKakoii u3 npuBeJEHHBIX rpadukoB Hanbojiee TOYHO CO-
OTBeTCTBYeT rpadpurky QyHKUHH Y = x—i—l +1?
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HaiiguTe 3HaueHHE k MO I“PE[I]HI{}F @Jy[ﬂ.m—m ¥ = —, H300paXKeHHOMY Ha PHCYHEE.
X
pucynox k 3aoaue 60: PUCYHOK K 3a0aye 61:
F |
60. /
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I'paduk KaKkoii n3 NPUBEAEHHBIX HIKE QYHKIUH N300pakEH Ha PUCYHKE (CM. PHCYHOK BBIIIE)?
61. 5 1 5 1
Ny=—- 2DYy=—— V= — [ —
) X ) Sx 3> X ) S5x
Hana ¢yHKOUA Y = 3x -2 Yz NIPEeAIOKeHHBIX YHCeJa
62. BeIOepHTe HanbonbmIee.
1) y(=2) 2) y(-1) 3) y(0) 4) y(2)
3x + 2
Jlana ¢yHKIUA Y = -1 W3 npepjiosKeHHBIX YHCEN
63. BEIOepUTEe HaMMeHbIee.

1) y(-2) 2) y(0) 3) y(1) 4) y(2)




[TocTpouts rpaduk GyHKIHMH, YKa3aTh €€ 00JIaCTh ONpeAeTICHUs], MHOXKECTBO 3HAYCHHH, TPOMEKYTKH
MOHOTOHHOCTH:

* ny=-2 py=— gy=1-3
X X+ 2 X
Onpenenure HauboJb1IEe 3HaYeHHUe byHKI UM
65. y = —x—i]_—l + 1 Ha orpeske [2; 4].
Onpepenure HauMeHBIIee 3HaYeHUEe byHKOIUH
66. _ _ _E. _
Y= 1 Ha oTpeske [—5; —2].
1. 2. 3.
IlocTpoiiTe rpadbur GyHKIHH: IlocTpoiiTe rpadux QyHEKIHH: ITocTpoiiTe rpadhuk GyHKIHUN:
4 -4 9 9
67. a) y=—"43 | a) Y= a)y=,—3; O y=_-2
== __—4
6)y—x_3+1. 6)y—x+1 1.
' i Ilo mamvOMY rpadury GQyHK-
At un y = + '
- . I A xg Yo
e omnpeleyJHTe KasKJoe M3 UHCeJ
68. FF -t 1ok k, x, # y,.
! A
Y
M
69. | Sanmmute hopmymy, 3aaaronryro rpaduK GyHKIUN
1. 2. 3. 4.
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Hajigure koadduumueHT k, 3HadA, 4TO rpaduy (GyHKIHUH
70.

y =% npoxonur uepes Touxy M (2; -8).




71.

Haiinure xosdbduumnedHt k, ecaum M3BecTHO, uTo Touka A(3; —-1)
NPHHAIJIeMNKHUAT rpa@uKy QYHKLIHU:
k

—E' = . —.)!—B - =
Y= Oy=_—"2  By=-+2Z 10y

72.

HaiiTu ropusoHTANBHYIO W BEPTUKANBHYI ACUMIITOTHI
rpaduxka GpyHxipu 6e3 ero DoCTPOEHUS:

1) y=2x-—-1_ 2) y=3x—-2_

73.

ITocrpouTs rpadur GyHRITHN:

5— 10-2
1) y=x—_;; 2) y= x—ax;

D y-E g y-st

Dumih 0 -

74.

[TpeoOpazoBath APOOHO-IMHEHHYIO (PYHKIIHIO, BBIJCIIUB LIETYIO YacTh:

X+5 X—7 3x+1 _ox—=27

1)y=?3 Z)VZH 3)y:x+4 “ Y X—6

75.

Toukn A (a; 2) n B (2; b) npuHannexar runepbone y = %

HaitguTe a u b.

76.

_3-x
Hana dyrxknua f(x) = >

. Haitgure:

a) 3HaueHwe QYHKIHNH, eCJIA X = —1;
6) sHaueHMe apryMeHTa, INpH KOTOPOM 3HayeHHe (DPYHKIUH DaB-
HO -2,

[Toctpoiite rpaguk GyHKIUU.

77.

_3-2x
Hasa pysrums f(x) = x + 2~ Hamgure:

a) sHayenue GyHKOHH, ecaH X = —1;
6) 3HaYeHUe apryMeHTa, IIPU KOTOPOM 3HaueHHe (hyHKuuu paBHO —1.

[Toctpoiite rpadguk GyHKINU.

78.

a)
CKOJBKO TOYEK C LHEeJOUYUCNTeHHBIMHY KOOPOIHHATAMHE HMeeT I‘pal:].‘rHR
3x + 79

byaruy f(x) = ol

0)
[T} — Gx - 1
HaitnuTe Bce TOYKM rpadpuka QyHKIHM y = 1

MH KOODAHHAaATaAMIM.

C IIeJBI-

79.

ITocTpoiiTe rpadhuk QYHKIHAH Yy = —%. Haiigure:

a) sHaveHHs GyHKIMH npu x =0 u npu x = 3;
6) 3HaueHHUs aprymMeHTa, IIPH KOTOPHIX Yy = 0;
B) IIPOMEXYTKH, B KOTOPBIX ¥ >0 H B KoTOpEIX Y < 0.

80.

ITocTpoiiTe rpadhmk GyHKIHA

2x + 4
, ecan 1<x<4,

f(x)=

x-1, ecoimt 4 <x<9.
Hcnoansaya rpaduk, perinTe ypaBHeHHe:

a) f(x)=4; 6) f(x)=7; B) f(x)=1.




