Tema 3.
32CTOCYBaHHSA NOXIHOI

Ypok 23. Ypok—npaktukym. Mo6ynoea rpadikis
dbyHkuin. Aocnin)keHHs KiNbKOCTI KOPEHIB PIBHSAHD
3 NapaMeTpPaMM

POBOMMM APKYLL

(Moe iM's1)
|. OuikyBaHi pe3ynbTaT HaBYaZIbHMX ZOCATHEHNb

Ha ypou,i Bu:

1) noBTOPUTE NOHATTA aCMMNTOT rpadika PyHKLT;

2) NoBTOPUTE A/ITOPUTM 3HAXOAKEHHA BEPTUKANbHUX, TOPU3OHTA/IbHUX Ta MOXMUIUX aCUMMTOT;
3) noBTOPUTE CXeMy AOC/iAKEeHHA BNacTMBocTen GyHKLiT Ta nobyaosu ii rpadika;

4) no3HalomuTecs i3 3aCTOCyBaHHAM MOXiAHOI ANA PO3B’A3yBaHHA PiBHAHDb i3 NapamMeTpom;

5) BiAnpaLoeTe HaBMUKM AocnigxKeHHA GYHKLUIT ANA 3HaXOAMKEHHS KibKOCTi p03B’A3KiB PiBHAHb
i3 NnapameTpom.

ll. Po6oTa B napax. [No6yzosa rpagiki GyHKUiMA, O MAIOTb MOXMAI
acMMNTOTH

AcumrrTorn:
* BePTHKAJIBHI X = X, AKIO lim y(x) =o0abo lim0 y(x) =0;
XX+

x—x,—0

* TOPU3OHTAJBHI Yy = Y, , AKIIO lim y(x) = y, abo aHaIOriYHA TPAHUIIA ICHy€e IIPU X —> +00,
X—>00

abo x — —o0;

* mOXmJIl y = kx + b, AKIIO ICHYIOTh TpaHUIll k = lim ()

X—>0 X

i b=1lim(y(x)—kx) abo anaso-

TIYHI TPAHUII ICHYIOTh IPA X —> 400, 400 X — —o0 .
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3aBnaHHA fna po60oTH B NAPax.

X o . .
Jns pyHKI y = =95 3HAMIITH: 00JIaCTh BU3HAYEHHS, PIBHAHHS JBOX BEPTUKAJIb-
X

HUX Ta ofHlel ropm3oHTaJIBbHOI acuMIirToT. [lepeBipTe orpumaHi pe3yabTaTH, IIOOYIY-
BaBIH rpadik gaHoi QyHKINI 3 BuKopuctanHsaM mporpamu GeoGebra abdo 1HIION.

(2« +1)3

> 3HAWMITH: TPAHUIIO0 P X — 00, PIBHAHHS BEPTH-
(x +1)(x +x+1)

Jtsa pyHKIi y =

KaJbHOI Ta ropu3oHTaJabHOI acuMiToT. [lepeBipTe oTprMami pe3yabTaTH, II00YIyBaB-
e rpadik gaHol pyHkIni 3 Bukopucranaam nporpamu GeoGebra ado 1mmroi.
x* —2x" +3x -6

Jliisa pyHKIII y = 5 3HAUITD:
x“+x+1

a) k:hmM;

X—>0 x
0) b= lim(y(x) - kx);

B) PIBHSHHS TOXHUJIOI ACUMIITOTHA y BUTJIAIl ¥y = kx +b.
[IepeBipTe oTpuMaHi pe3yabTaTH, TOOYAyBABITH rpadik JaHOI PYHKITII 3 BUKOPHUCTAH-
HaMm aporpamu GeoGebra abo 1HIIIO].

Jas pyarmi y = f(x) 3HaHIITD:

Q) PIBHSAHHS IBOX TOPU30HTAJILHUX ACUMOTOT rpadika QyHKINI f(x) = ——;

X +x+1

X

x2+1

IIepesipre oTpumanl pe3ybTaTH, 100y yBaBIIN I'padlk JaHOI (PyHKIINI 3 BUKOPHUCTAH-
HaMm mporpamu GeoGebra abo iHIION.

0) pIBHAHHSA IBOX IOXMJINX acuMOToT rpadika pyskri f(x) =vVx®+2x+1 +
p p y

3

JocmimiTes BiaacTuBocTl PyHKINT f(x) = Ta mobynayiite il rpadik. [loOymayitTe Bep-

x2
THUKAJIbHY Ta MOXHJIy acuMOToTu. IlepeBipTe oTprMaHl pe3yJIbTaTH 3 BUKOPUCTAHHIM
mporpamu GeoGebra abo 1HIIIOI.

Jocaig:xennsa BiaacTuBocre pyHKIi1

Eran mocaim:xenHsa QOyuknia f(x) =

1-«°

.
X

Be3 noxionoi

1. OGsacTy BU3HAUYEHHA
pyHKII.

2. [TapHicTE/HETAPHICTD,
HePIOANYHICTD TA 1HIITL
0COOJIMBOCTI.

3. Hym dysKIi, Toukn
nepeTuHy rpadika
3 OCSIMHM KOOpPIUHAT.

4. ITpoMiskKHN
3HAKOCTAJIOCTI.




JHocaimkeuns Biractusocrein PyHKIIT

Eran nocaimmxennsa

1-x
x2

Dyukmia f(x) =

3

5. HemrepepBHIiCTb, TOUKK
PO3pUBY.

6. IloBeminka dpyurIni
00JIN3y TOUYOK PO3PUBY
Ta HA HECKIHYEeHHOCTI.
AcumnroTu:
BEPTHUKAJIBHI,
TOPHU30HTAJIbHI, IIOXHJIL.

3 suxkopucmanHnam NOXiOHOI

7. Ilpomisknu
MOHOTOHHOCTI.
Touku ekcTpeMymy
Ta eKCTPEMYMH.

3

BUKOPUCMAHHAM OPY20i NOXIOHOL

8. IIpomiskkn omykI0CT1
Ta TOYKU IIEePErHuHY.

9. Tabsmmiia Bi1acTuBOCTEM
pyHKIII Ta T TOX1THUX.

10. I'padix pyurIni.

11. Muoxk1HA 3HAUYEHDb

byHKIII.
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lll. Po6ota B Manux rpynax. Aocnizg>keHHs KinbKOCTi KOPEHIB PiBHsIHb

3 NapaMeTpamm.

Kinpxicts xopeHiB piBHSHHS [(x)=a, a € R3 mapameTpoM a IOPIBHIOE KLIBKOCTI TO-
YOK IIepeTwHy rpadirka QpyHKINI y = f(x)3 ropu30HTAJIHHOIO IIPSIMOIO, IO 3a0a€ThCS
PIBHSAHHSAM Y = Q.

[Tpu neaxux 3HaveHHSX mmapamerpy a rpadik QpyHKINI y = f(x)He IIepeTuHAE IPAMY
y =a. Tom piBusuua f(x) =a He Mae JINCHUX KOPEHIB.

IIpu nmeaxmx sHaveHHsX ImapaMmerpy a rpadik QpyHKINI y=f(x) meperuHae mpsamy
y = @ y HEeCKIHUYeHHIH KIJIbKOCT1 TOYOK (HAIIPUKJIAI, Ha JEeIKOMY HPOMIKKY Tpadilk
yHKIII 30iraeThess 3 YACTUHOIO IPSAMOL), v IIUX BUOAAKAX PIBHAHHA f(x) = a Mmae Oes-
JIIY KOPEHiB.

Takum umHOM, JIesKl eTan JOCTIKeHHS PYHKINN IPpK 3HAXOIKEeHH] KIJIBKOCT1 Kope-
HIB PIBHSIHHS 3 IapaMeTPOM MOKHA IPOIIYCTUTH, HATOMICTH 000B SISKOBUMU 3aJIHIIIA-

I0THCS Tl 3 HUX, K1 IT0B’sI3aH1 3 00/1aCTI0 BU3HAYEHHS, ITOBEIIHKOIO IT00JIM3Y TOYOK PO3-
PHBY, MOHOTOHHICTIO T4 €KCTPeMyMaMH, AaCUMIOTOTAMHU Tpadika, MHOKHUHOIO 3HAYEHb

JyHKIII.

3aB7aHHA BN PO60TH B MANMX rPYynax

. 1-x° . .
Buxopucrosyroun rpadik dyHKii f(x) = ——, mo0yoBaHMI Ha IOIIePETHLEOMY eTarll
x

3

VPOKY, 3HANIITH KIJIBKICTH PO3B SI3KIB PIBHAHHS =@ B 3aJIEKHOCT1 Bl 3HAYEHD

2
X

rmapameTrpy a.

. 1-x° . .
Buxopucrosyioun rpadik dpyHkImi f(x) = ——, 1o0y/10BaHIH Ha IOIIePeTHHOMY eTalrl
X

3
|2

YPOKy, oOyny#ite rpadik dyHKIi f(x) = |——|. 3HAHMITH KIIBKICTh PO3B A3KIB PIB-
X

3
1|2
HAHHA — = a B 3aJIEKHOCT1 BlJI SHAYEHDb I1apaMeTpy a.

X

BHaiAiTh KIIBKICTE PO3B’A3KIB pIBHAHHA x” (2x —3) =@ B 3aJI€KHOCTI BiJ 3HAUEHB IIa-
pameTpy a.

SHaAHIITh KIJIBKICTH PO3B’A3KIB pIBHAHHA X° —ax +54 =0 B 3aJIesKHOCTI Bil 3HAYEHD
rmapamerpy da.

3
. . . x° +54
Braasiska. Ilpu x # 0 3Be1Th pIBHIHHSA J0 BUAY ——— =

11



IV. CamocTifiHa po6oTa

1.

3.

Buxropucrosytouu rpadik pysarimi y = f(x) (IuB. pUCYHOK), 3HAKIITH KIJIBKICTH PO3B’s3-

KIB piBHAHHS f(X)=a B 3aJIe:KHOCTI B1J 3HAYEHD IIapaMeTpy d.

M y=fw

|

—

e [
RY

-1

BHaHMITh KIIBKICT pO3B’A3KIB piBHAHHA 2x° +3x” = @ B 3aJIe:KHOCTI Bij 3HAYEHD IIa-
pameTpy a.

Bimomo, mo mudpepeHIniiioBHA HAa MHOMKIHI JIMCHUX yncesa PYHKING y = f(x) mae Bia-

cruBocTl: lim f(x) = -0, lim f(x) =+, f'(x,)=f(x,)=0, f(x)>0 mpm x #x,, x #Xx,.
X—>—00 X—>+00

BHafIITh KIJIBKICTD PO3B’A3KiB PIBHAHHS f(X) =@ B 3aJIE3KHOCTI Bl 3HAYEHB ITapame-

TPy Q.

V. AonaTkoBi 3aBaHHA

Pisenb A

SHaHIITh KiTbKICTh PO3B'I3KIB PIBHAHHA X~ (4 - xZ) =@ B 3aJIEKHOCTI Bl 3HAYEHb IIa-
paMmeTpy a.
3HaAWITL KIJIBKICTh PO3B'SI3KIB PIBHSAHHS (x2 - 6)(3 - 2x) =@ B 3aJIEKHOCT] BlJ 3HA-

4yeHb IapaMeTpy a.

Pisenb B
[Tpu AKX 3HAUEHHAX IIapaMeTpy ¢ PiBHAHHA Xx° —ax + 2a + 32 = 0 Mae Tpu pis3Hi Kope-
3
x” +32

Hi1? IlepeBipTe oTpuMaHuil pe3yabTarT, IMOOymyBaBIIu rpadik QpyHKII f(x) = 5
x J—

3 Buropucrauuam mnporpamu GeoGebra a6o iHImoi.

3HAWITh KUIBKICTh PO3B’A3KIB PIBHAHHA 2—X ++4+X =a B 3aJIesKHOCTI BiJ 3HA-
YeHb IIapamMeTpy da.

12
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. 2x X
Busnavure, mpu SKMX 3HaAUYEHHSX ITapaMeTpy a PIBHSIHHS COSX + 1,50083 + 30055 =a

Mae JIHCHI PO3B SI3KU.

Pisenn C
8(x3 + x)

( =~ Ta modyyiite ii rpadik. Bukopucratire #oro s
2x +1

Jocmimite dpyHKIio f(x) =

8(ac3 +x)

———— = a B 3aJIesKHOCTI BJI 3HA-
(2x + 1)

TOr0, 00K 3HAMTH KIJIbKICTh PO3B SI3K1B PIBHIHHS

JeHb ITapaMeTpy a.
¥V 3ame:xHOCTI Bl 3HAYEHDb IIapaMeTpy p 3HAWMITEH ycl 3HAUEHHS IIapaMeTpy a, IIpU
AKUX piBHAHHA 2x° —3px® + p = a@ Mae TPHU Pi3HI KOpeHi.
Brasisexa. JlokampEnit MakcumyM GyHRIHNI vy =2x° —3px” + p Mae OyTH JOJATHUM,

a JIOKAJIbHUI MIHIMYM — Bl €MHHM.

Pednekcis. «[Mntoc-Minyc-UikaBnHka»

.......................................................................

.......................................................................
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