Tema 3.
NoeTopenna. MyHkuii
T2 IXHI BAAaCTMBOCTI

Ypok 1. @yHkuin. BnactueocTi pyHxuin. Mo6ynosa
rpadikis PyHKL I 32 ZONOMOrolo reOMeTPMUHMX
nepeTBOpeHb

POBOYMM APKYLL

(Moe iM's1)
|. OuikyBaHi pe3ynbTaTi HaB4a7ZIbHMX OCATHENDb

Ha ypoui Bn nosTtopuTe:

1) Bnan GyHKUi;

2) cnocobu 3aaaHHA PyHKUT;

3) 3HaxoaKeHHA 061acTi BUSHAYEHHA Ta MHOXUHU 3HAYeHb QYHKLT;

4) AK onucyBaTy BNaCcTUBOCTI GYHKLi, @ came: HyNi OYHKLi; NapHICTb Ta HENAPHICTb; 3HAKOCTa-
NicTb QYHKLLiT; MOHOTOHHICTb; Halbifblle Ta HalMeHLWe 3HaYeHHA PYHKLT;

5) nobyaosy rpadikis GyHKLiM 33 4ONOMOro reoMeTPUYHUX NePETBOPEHD.

ll. NoBTOpPEHHS

1. TI'padir moBinpHOI QyHKINI ¥y = f(x) mapageabHO HEepeHecIr B3TOBK OCl OpAUHAT HAa
3 oquuwuinl BHu3. ['padik sxoi 3 HaBeaeHUX QPyHKINH oTpuMaJIn?

A =) B r A
y=flx+3) y=f(x)+3 y = 3f(x) y=ftx) -3 y=flx—3)
2. TI'padir pyHEIHl y= Jx mepeHecJan Ha 2 OJWHHUIN JIBOPYY Y3TOBMK OCl X. YKAKITH
dyHEKIN0, rpadlK AKOI OTPUMAJINA B Pe3yJIbTATl HapasIeIbHOT0 IepeHeceHH.
A =) B r A
y=x/ﬂ y=x/;—2 y=vx—2 y=x/m y=x/;+2
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ll. Buau ¢pyHkuin

. . 1
Buammite 3uaveHad pyHkIi f(x) = 3x +— y Toukax: —1; 2; 0; 1.
X

Jano gyukIio f(x)=x*—2x . ITopisaaiire f(0) 1 f(2).
Buaiimite By pyHKII y = 3(x” —4).

*

Axmmo posriasamganTs QyHKIND f(X) 13 He3a exHO0 3MIHHO X 1 3aJIeXHO00 3MIHHOIO Y, TO

TOBOPSATD, 1[0 3MIHHA Y (DYHKUIOHAJIbHO 3AJeHCUMb Bl 3MIHHOI X.

¥V Takomy BHUIIQIKy 3aIIMCYIOTh: Y = f(X).
Hesasesxxkny 3MiHHY HAa3HUBAIOTH ApeyMeHmOoM (PYyHKUIL, a 3aJIeKHy 3MIHHY — 3HAUYeH-

Ham pyHKull a0 OYHKUIE B1 IILOI0 apTyMEHTY.

Buam pyHKyin

OyHKINA, 10 3a7a€Thest baraTodaeHoM, To0To dyukIa suny f(x) = P(x), ne P(x) —
OaraTousieH.

YacTuHHEMY BUIAIKAMHU TaKUX PYHKIIHN €:
1) muiitHa gpyHKIA (baraTouIeH mepIroro CTeIleHs);
2) kBagpaTuuHa PYHKINS (0araTousieH JPyroro CTeIIeHs).
) . P(x)
JIpoboBo-parrionaabHi pyHKITI, TOOTO PyHKIMNI Buay f(x) = m , e P(x), Q(x) — 6ara-
x

TOYJICHH.

YacTuHHEMY BUIAIKAMHU TaKUX PYHKIHN €:
1) obepHEeHA HPOIIOPINHHICT;

9) pysmertizt By f(x) = L0
cx +d

,Tea,b, c,d—uucia.

CremteneBa PyHKITISA.

IppamionanpHl pyHKINI, TOOTO PYHKINI BUAY Y = m , ne P(x) — bGaraTouJieH.
TpuronomerpudHi QyHKITII.

OGepHeH]1 TPUTOHOMETPUYHI PYHKILII.

ITorxasuukoBa yHKITIA.

Jlorapudmiuaa pyHKITIA.

IV. Cnocobu 3ananHs ¢yHKUii

OyHKITII0 MOKHA 3a0aTH:

* OIMCOBHM CIIOCOOOM;

* TAOJIMYHUM CIIOCOO0OM;
* ¢hopmy.ioIO;

* rpadiYHUM CIIOCOOOM.

Posriigaemo Tabimummit cmoci6 3amamusa QyHKINI (qus. Tabuio). 13 Tabimin moxkxHA

OearrocepeTHBO 3HAUTY 3HAYEHHS (PYHKIII, ajie TIIbKU JJIs CKIHYEeHHOT0 Habopy 3HAYeHbD
apTyMeHTy.

17



Yac t, ron 9 10 11 12 13 14 15
ATtMocepHuit TUCK p, MM. PT. CT. | 754 755 757 755 754 753 754

Oo6JstacTs Bu3HAYeHHS PYHKIII yTBOpIOOTH uncaa 9, 10, 11, 12, 13, 14, 15, TobTo umcia
IIEPIIOro PsaKa TAOJIUIN, a MHOKHUHY 3HAUeHb: 753, 754, 755, 757 — umciia Apyroro psaka
Ta0JIUILL.

BagauHsa QyHKINT popMyI0i0 € HAMBAMKIUBIIINM, aKe Tae 3MOTY JJIs JOBLILHOTO 3HA-
YeHHs apTyMEHTy 3 00JIacTl BU3HAUYEHH PYHKINI O0YMCINTH BIAMOBIAHE 3HAYEHHS (PyHK-
mii Ta B 0araThox BUIIAJKAX BUKOHATH 00EpHEHY 3a1a4y.

Hanpurman: y:x2—2x+3,y:x—_?, y:3—\/;, E, =250%, P =200000-0,95" — pynx-
X+

mi 3agaH0 POpPMYyIaAMH.

Oznauwennsa. I'pagpivom ¢hpynruii f(x) Ha3UBAIOTh TeOMETPUUHY QITYPY, AKa CKJIa-
JTAETHCS 3 YCIX TUX 1 TIIBKH TUX TOYOK KOOPAMHATHOI IIJIOIIMHY, aOCIIHMCH IKUX TOP1B-
HIOIOTH 3HAUYEHHSIM apryMeHTY, a OPANHATH — BIIIOBILAHAM 3HAaUYeHHAM (pyHKINT f(x).

Jlna rpadika pyHKINi y = f(X) BUKOHYIOTBCSA yMOBH 1) — 2).

1) fAxmo x,— medke 3HaYEHHS apryMeHTy, a f(x,)— BIOIOBIIHe 3HAYEHHSA (PYHKIII, TO
TOYKA 3 KoopamHaTaMu (x,; f(x,)) HaIexNUThb rpadiky.

2) dxmo (x,; ¥,) — KOOPJUHATHU AOBLILHOI TOUKH Tpadika, TO X,1 y,— BLIMOBLIHI 3HA-

YeHH: He3aJIelKHOI 1 3aseskHol aMiHHUX QyHKII] f(x), To6TO ¥, = f(%,) .

V. O6nactb B1U3Ha4YeHHSA | MHOXkMHaA 3HaYeHb dyHKuii

Osznauwennsa. Obnacmio susnavwenns Pyuriii (OBD) nasuBaerbcss MHOKHHA 3HA-
JeHb He3aJIesKHOol 3MIHHOI, abo mpoekina rpadika Ha Bick Ox. ITosHauarors OB® yepes

D).

Oo6JsracTs Bu3HaYeHHs (PYHKINI BIOIOB1Za€e 00J1aCTl JOIIyCTUMHX 3HAYEHDb BlIIIOBIIHOTO
aJIreOpPHUIHOro BUpa3y 1 mo3Havaerbess D(y).

Jl1a Toro, 106 suaiiTu OB®, moTpiOHO po3B’s13aTH HEPIBHICTH 400 CHUCTeMY HEePIBHOCTEI.
Icuytors 3arasbHI MpaBHUiIa 3HAXOMKEHHS 00/1acTell BU3HAYEHHS (PYHKIIHM, TOOTO CKJIagaH-
Hs Hep1BHOCTEH a00 IXHIX CHCTEM.

Posriissaemo meskl 3 mux IpaBulL.

1. {xmo y = P(x), ne P(x) — Gararousen Bix ogHiel aMiHHOI X, To D(y) = R.

P(x ) } . . .
2. {Axmpo y= %;, e P(x) 1 Q(x) — bararounenu Big omHiel 3MiHHOI X, To D(y) = R, Kpim
X
KOPEeHIB 3HAMEHHHKA, TOOTO KOpeHI1B piBHAHHA Q(x) = 0.
3. Axmo y=,/P(x), me P(x) — GararouseH Bix ofHiei 3MIHHOI X, TO I/ 3HAXOIMKEHH

D(y) Tpeba poss’ss3atu HepiBHICTE P(x) > 0.

P(x ) . : .
L, Hxmo y= L e P(x) 1 Q(x) — GaraTodsieHu B OJHIET 3MIHHOI X, TO JJIsI 3HAXO-

Q(x)

mxenusa D(y) Tpeba po3s’ss3aTtu HepiBHICTE Q(x) > 0.
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S. HAxrmpo y= \/P(x) + \/Q(x) , me P(x) 1 Q(x) — GaraTousieHH BiJ OJHIET 3MIHHOIL X, TO JIJIs
P(x)>0,
Q(x)=0.
Ipumimrka. Aximo Mixk KOpeHSMH IIAPHOTO CTEIleHs Oy/e sl MHOMKEeHHS a0o JiIeH-

HsI, TO OTPHMAEMO aHaJOTIUHy cuctemy. Jlumime mpu mii mijieHHS IOKOPeHeBUi BUpa3
3HAMEeHHUKA CTPOro OLIbIrmit 3a 0.

aHaxomkeHusa D(y) Tpeda po3B’si3aTH cUCTEMY HEPIBHOCTEIR: {

Oznauennsa. Obnnacmio (mrodxrcurnoro) 3anauerv gyl (03D) HasuBaeThHCSI MHO-
SKITHA 3HAYEeHDb 3aJIesKHOI 3MIHHOI, a0 mmpoekIis rpadgika Ha Bick Oy. MHoxuHy 3HA-
JeHb (PYHKIII mo3HadanTs K(y).

O3® BusHauaoTh 3a rpadgikoM QPYHKINI a00 JOCIKeHHIM (PYHKINI HA MOHOTOHHICTH
Ta 3HAXOKEHHSIM HaMO1IbIITOro (HalMEeHIIIOT0) 3HAYeHb, 400 pO3B’A3aHHAM PIBHAHHSI 3 I1a-
paMeTpoM, y SKOMY 3MIHHA Y BUKOHYE POJIb ITapaMerpa.

Mpuxnan 1. [Tisa miwitiaol gyl f(x) = 2x + 1 067acTio BUSHAYEHHS € MHOMKWHA TIACHUX
ynces R. MuoxkmnHa 3HaYeHb (PyHKINI — MHOMKHHA IifcHuX uncesa R.
Mpuknan 2. [Ina kpagpaTuuHoi dyHKIT f(x) = x” 06/IacTI0 BU3HAYEHHS € MHOKUAHA [TiHic-

Hux unces R. MuoxkuHa 3HaveHb PyHKINI — x € [0; +0).
2x

Mpminag 3. 3uaiiaiTs 061acTh BusHAUeHHA DYHKITI f(x) = v3x —x° —

—xZ> 0;3
Po3zé’azarns. D(y):{gx x 20, {xe[ >3],

x—2#0;
Omxe, x €[0; 2) U (2;3].
Bionosios. x €[0; 2) U (2;3].

X # 2.

VI. Hyni ¢yHkuii

Osznauennsa. Touknu, B akux QpyHKINS y = f(x) meperBopioerhbesa B 0, ToOTO KOpeHl piB-
HaHHA f(x) = 0, HA3UBAIOTh HYJIAMU PYHKUILL.

Axmio modymoBauuit rpadik QyHKINI, TO HYJ QPYHKINI — Ile TOYKU IMepeTUHy rpadika
3 Biccio Ox.

Mpuxnan 4. Ha pucyuky 3o0paskerno rpadik dyHKI y = f(x), Bu-

3HaYeHOl Ha HPOMLEKY [—3; 3]. VKamkITh HyJb ITi€l (pyHKII. YA

(HMT, 2023 p.). 3 /\
A b B r A
-3 -2 0 3 4 1

<Y

—7 o1 3
-2
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VIl. MapHicTb Ta HenapHicTb GyHKUii

Oznauennsa. OyHKINST HA3UBAETHCA NAPHOIO, STKIIO BUKOHYEThCSI PIBHICTD f(—x) = f(x),
IIJIS BCIX X 13 00Js1acTl 11 BUSHAYEHHS.

Oznauenns. OyHKIIST HA3UBAETHCI HENAPHOIO, SKIIO BUKOHYETHCSI PIBHICTH
f(—=x) = —f(x), nu1s BCix x 13 00s1aCTl Il BUSHAYEHHS.

I'padix mapuoi QpyHKINT cuMeTpuIHUM BlAHOCHO oci Oy (TUB. PUCYHOK). YA
\.7 ’
I'padirx mHemapHOl PYHKINI CUMETPUYHUHA BIIHOCHO IIOYATKY KOOPIH- y
HAT (IUB. PUCYHOK). /\j
0 X

Jlsa Toro, 11006 mmepeBipuTH PYHKINIO HA ITIAPHICTH, IOTPIOHO JTOCTIIUTH IIyHKTHA 1) — 5).

1) V Bupasax, Kyau BXOOUTH X, 3aMIHUTHA X Ha (—x). Bamaupo, 1106 aprymeHt (—x) OyB
3alUCaHuu y Oy*KKax.

2) Po3kpuTu Oy:KKU, BUKOHATH CIIPOIIEHHS.

3) Aximo B pe3ynabTaTi CIPOIIEHb OTPUMAEMO Ty caMmy POpMYyJIy, sIKa 3amaHa, TO PYHK-
111 — mapHa.

4) Ax1o Hi, TO MOTPIOHO BUHECTH 3HAK “MiHyC  meped (popMyJI0i0 PYHKIII Ta ITepeBlpUTH
yMOBY f(—x) = —f(x). Ao 1159 yMmoBa BUKOHY€ETHCsI, TO (DYHKITISA — HeIapHa.

5) AxImo H1 mepIuii, HI IPYTUN BUIIAKU He BUKOHYIOThCS, TO (PYHKITISA HI IapHA, HI He-
rmapHa.

VIII. Mpomi>kkm cTanoro 3Haka (3HakocTanocTi) pyHKUii

Osznauwennsa. Ipomixckamu 3naxocmasiocmi pyHKINI HA3UBAOTH IPOMIKKH, Ha
AKX (PYHKINS 30epirae cTaJaui 3HaK, TOOTO I1e IIPOMIKKH, HA SKUX PYHKI[SI JOOaTHA
(BleMHa), abo, 1HAKIIIE, po3B’ 3Ky HepiBHOCTI f(x) > 0 ( f(x) <0).

Ilpumimrxa. 1lob6 mocaiguTy PYHKINO HA 3HAKOCTAJICTH, Tpeda po3B’s3aTh HepiB-
HicTb. Arimo f(x) >0, To gpyHKINT HAOyBae momgaTHMX 3HaAYeHb. Axmo f(x)<0, To
yHKIig HaOyBae BIT€MHUX 3HAYEHbD.
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IX. MoHOTOHHICTb PyHKUIi

Oznauernnsa. OyHKINSA HASUBAETHCA 3POCMAIOY0I0 HA JIEIKOMY IIPOMINKKY, SKIIO
OLIBIIIOMY 3HAUYEHHI0 apTyMEeHTY 13 ITbOT0 IIPOMIKKY BIJIIOBiga€e OlIbIe 3HAYEHHS
dyHKIII.

I'padpix 3pocrarouoi PyHKINI IpsaMye Bropy, IKIIO pyxaTucs 1o ocl Ox y JoJaTHOMY HAIIPSIMEKY .

Osznauenns. OyHKINSI HA3UBAETHCI CNAOHOI HA NEeIKOMY IIPOMIKKY, SKIIO OLIBIIO-
My 3HAYEHHIO apryMeHTY 13 I[LOr0 IIPOMIKKY BIAIOBlIae MeHIIe 3HaYeHH QPyHKII.

I'padix crragmol pyHKIMNI IpAMYe BHI3, SIKIO pyxXaTucs 1mo oci Ox y T0JaTHOMY HAIIPAMEKY.

Mpuinan 5. 3a rpadirom meskoi dyHKINL y = f(x) (TUB. PUCYHOK), BUSHAYEHOI HA MHOKHUHI
MHACHUX YKCeJI, YKAKITh 1HTepBAJIX 3HAKOCTAJIOCT] (PYHKITI Ta IHTepBaJIX MOHOTOHHOCT1

dyHEKIII.
y=f(x) YA
—8 7 _20/2 4 /55

Poszs’azannsa. 1) Ha iarepsanax (—8; —5,5), (1; 3) 1 (5,5; +oo) rpadik (pyHKIII JEKUTH
Hax Biccio Ox, ToOTO (PyHKINS HAOyBae IOOaTHUX 3HAYEHb (OPIHMHATH TOYOK rpadira
JI0JIaTHL).

Ha iarepBanax (—oo; —8), (-5,5; 1) 1 (3; 5,5) rpadix pyHrIi gexuTs Hikde ocl Ox, ToO-
TO (PpyHKIIA HaOyBae Bl €eMHUX 3HAYEHD (OPJUHATH TOUYOK rpadika Bl eMH1).

2) Busnaummo mIpoMIsKKY MOHOTOHHOCT1 (PYHKITII.

Arxmo x e(—oo; —7] 1 x€[-2;2] 1 x €[4; +), TO PYHKISA 3pocTae, OCKLIBKH I'padir
mpsamye Bropy. Axmo x €[-7; —2] 1 x €[2; 4], To QpyHKINA cuagae, OCKUIBKH Tpadik
npsamye nouudy. Haopsamoxr pyxy mo rpadiky 3agae Bichk Ox.

X. Nobynosa rpadikie GyHKLIM 33 Z0MOMOroto reoMeTPUIHMX
nepeTBopeHb

Memoou nobyoosu 2paghikie hyHKuili:

* TeOMETPHYHI IIepeTBOPeHHa rpadika pyHKINI y = f(x);

* IIepeTBOPEeHHs POPMYJIH, 110 3a1a€e (PyHKIII;

* 1100yq0Ba rpadika 3a JOIIOMOTI0I0 BJIACTUBOCTEH MOXITHUX Bl PYHKILIH.

ITpu mobymoBi rpadikis dyHKINi Bugy: y = f(x) + n, y = f(kx), y = f(kx £ b), y = a f(kx £ b)
BUKOHYIOTHCS I'eOMETPHUYHI IIePeTBOPEHHS IpadlKiB MOYATKOBUX (PYHKITIH.

Ipumimra. IllouatkoBi QpyHKIHi (a00 «0a30B1») — 11e (PyHKINT BHIY:

k )
yz—,y=x2,y=x3,yzx/;,yzsmx, yzlogax TOIILO.
x
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[ITo6 mobymyBaTu rpadik pyHKINI y = f(x) + @, 1e @ — Oyab-sAKe YUCJI0, ITOTPIOHO BUKO-
HATH IapaJiejbHe ImepeHeceHHs rpadika modaTkoBol gyHKII f(x) y3mossk oci Oy HaA
a OOUHUITH Bropy, AKIo a > 0, ab0 Ha a oquHUITh BHU3, AKII0 a < 0.

[To06 mobymyBaTu rpadik pysKINI ¥ = f(x —a), 1e a — OyOb-sIKe YKCJI0, II0TPIOHO BUKO-
HATH IapaJiejibHe IepeHeceHHs rpadika modaTkoBol qpyHKINI f(x) yamossxk oci Ox HaA
Q OOUHUIG. IKIT0 B Oy:KKAX 3HAK «—», TO 3MIILyeMo rpadik Ha @ OOUHUIL IPABOPYY.
AxIo B ayskKax s3HaK «+», TO 3MIILyeMO0 rpadlk Ha ¢ OJUHUIE JIBOPY.

[To6 mobyayBaTu rpadik dpyHKINl y =—f(x), moTpiOHO rpadik mouaTKoBOI QPyHKIHT f(x)
CHUMETPUYHO BigoOpas3uTu BigHOCHO ocl Ox.

[Mo6 mobynyBaTu rpadik pyHKINI Y = f(—x), moTp10HO rpadik mouaTKoBOI (PYHKINI f(xX)
CUMEeTPUYHO Bi100pasuTu BigHOCHO oci Oy.

[lo6 mobymyBaTu rpadik pyurini y = k- f(x), e k — Oyab-sgKke JogaTHe YHCJI0, IOTP10-
HO rpadilk MoYaTKOBOI (PyHKINI f(x) po3TaruyTu B k pasis BimHOCHO ocl Ox, akmo k > 1
abo ctucuyTtu 10 oci Ox B k pasis, axmio k < 1.

[To6 modymyBaTu rpadik dyukmii y = f(kx), ne k — Oyab-dKe JIoaaTHE YHUCJIO, IIOTP1O0-
HO rpadik mouaTkoBol pyHKIMI f(x) crucHyTH 10 oci Oy B k paasis, axmio & > 1, abo pos-
TATHYTH B k pasiB BigHOCHO oci Oy, ariio k < 1.

[o6 mobyayBaTu rpadik PyHKINI y = | f(x)|, moTpiOHO Ty yacTuHY rpadika, IKa 3HAXO-
nuThes Hat Biccio Ox, 3anuiuTu 0e3 3MiH, a Ty, SKa 3HaXoauThes Huskye ocl Ox, cume-

TPHUYHO BIIOOPA3UTH BIIHOCHO Iriel ocl (“epeKuHyTH’ Bropy).

[ITo6 mobyayBaTu rpadik PyHKINI y = f(|x ), TIOTPiIOHO Ty YacTuHY rpadika, gxa Jje-

SKUTH IIpaBopy4 Bixg oci Oy, 3anumuTtu 0e3 3MiH, a Ty, IO JIBOPYY, — CTePTH, 1 B ITii
MBIJIONIMHI TOOYayBaTH rpadik, cuMeTpuuyHUil rpadiky, IO 3aJTUIIMBCA B IIpaBiif
IMBILIONIKHI BigHOCHO ocl Oy (400 pOSKPUTH MOIYJIb).

Ilpumimrxa. Ilpu modymoBl rpadgikiB METOIOM IeOMETPUYHHX IIePeTBOPEeHDb MOKHA
“mpomiskH1” rpadiku OyayBaTH OJUWH I OOHUM, 3 “enuHo0” Biccio Oy.

Xl. TpeHnyBanbHi Bnpaeu. Tpu piBHi cknagHocTi: A, B, C

1.

20

Pisenb A

o - 1
3HaigITL 00/1aCTh BUSHAYECHHS PYHKINI y = 2 — — . (3HO, 2012 p.).
X

A B B r A

(—o0; +00) (0; %) (—o0; O)U(%H—oo] (—oo;—ju(—;—i-oo] (—00;0) U (0;+ )

Oyukig y = f(x) € cramgHon Ha IHTepBaJIl (—o0; +0). YKAMKITh HPABUIbHY HEPIBHICTD.
(3HO, 2011 p.).

A B B r A
fA)>f(1) f)<f(® f) > £(0) f(=1) < £(0) f()>fQ10)
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I'padix dyurmi y = f(x) mpoxoauts ueped Toury M(1; 1) (qus.
pucysok). [Ipu axomy suadenui a rpadix pysrmi y = f(x) + a
mpoxoauTh uepe3 Toukry IN(1; 3)? (3HO, 2009 p.).

A

b

B

A

a=2

a=-2

a =

1
—_ a=

3 He ICHye

Ha pucynry mooymoBano rpadik QyHKINI ¥ = f(x), BU3HAYEHOI HA MHOKHUHI JIHCHUX

O

ymrcesI. YKaKITh IHTEePBAJIN, HA AKUX PYHKINA HAOyBae JOOATHUX 3HAYEHD

y=f(x)

3 x
A b B r A
(=4; 1,5) (=8;-1,5) (1,55 +0) | (=8; =1,5)U(3; +00) | (=005 —4)U(1,5; +o0)
3a ganmMu puCyHKa 3aBIaHHA 4 3HAUIITH CYMY BCIX HYJIIB QyHKILII.
A b B r A
3 -9,5 -2,5 —6,5 8,5
3a ganmMu puUCyHKa 3aBIaHHA 4 3HAUIITH IPOMIKKY CIIaaHHa QPyHKITI.
A b B r A
[4; 1,5] [-8; —1,5] [3; +o0) [-8; —1,5] (—o0; —4]U[1,5; +o0)

Ha pucyury sobpaskeno rpadix dyuaxmi y = f(x), Bu-

3HAYeHOI Ha IPOMUKKY [—4; 4]. BHalIITL MHOMKHHY BCIX

3HAYEHb X, IJId IKuX f(x) < —2. (3Ho, 2012 p.).

A

b

B

r

y=1(x)

Y1

[0; 3]

[-3; 2]

[-1; 4]

[-3; —2]

[—4; 0]

N

SIki 3 HaBeneHux byHruii 1) f(x) = —x°, 2) y=4x—x%, 3) f(x)=x*—2x2, 4) f(x)=x,
5) f(x)=x*-2— mapni?

A

=

A

1)7 2)

3)? 4)

3)7 4)7 5)

3), 5)

ycl, KpiM 1)
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10.

11.

12.

. 4
Axa 3 pysrmii: 1) y=x—-4x+4,2) y=——, 3) y=3—-4x, 4) y=+x+3 3pocTtae Ha
X

1HTepBaJIl X € [2; +©)?

) 5
Axra 3 HaBegEeHUX TOYOK HAJIEIKUTDH Tpadiky pyHKRITT y =

A 3 B r A
1) 2) 3) 4) FROZIHA
3 IIepeJnueHux
+X

7 ? (Npo6He 3HO, 2015 p.).

A b B r A
2;7) (1; 6) (=3; 0,4) 0; 2,5) (4; 4,5)
Axa 3 HaBegeHUX PYHKIIN € HAPHOIO? (MpobHe 3HO, 2012 p.).
A b B r A
y=x*—2x y=x*—x*+11 y=x>—x y=x'—2x3+1 | y=u%—2x*+1
3HaimITh 001aCTh BUSHAYEHHS (PYHKITII:
2
1) y=x"-4; 2) y=x*-3x+5; 3) y=——j; 4) y=— 3,
x—5 x"—4
4 4
5) y=——3 B y=—— T y=vx+l; 8) y=vx—-20;
x°—bx+4 2¢° —Tx -3

9) y=+x*-27; 10) y=+x*>+5x—6.

SHaUITH MHOKHUHY 3HAYEHDb PYHKITII:

1) y=x+7; 2) y=x-9; 3) y=—x’+4x-5; 4) y=3x>-8x-3;
4 2_y

5) y=o 6) y="r: ) y=\x+9; 8) y=nx"-144.
—x X+

JlocmimiTh PYHKINO HA IIAPHICTH/HEIIapPHICTD Ta 3HAKOCTAJIICTD:

1) y=x*+5; 2) y=(x—-4); 3) y=(x-3)%*+1; 4) y=-3x>+Tx+6;
4
5) y=—; 6) y=>-1: 7 y=x"; 8) y=1-x".
X X
[ToOynytiTe rpadik pyHKINT Ta OIHUIIITE BJIACTUBOCTI PYHKILII:
1) y=3x-5; 2) y=T7-4x; 3)y=i+2; 4) y= 2 -3;
x—5 x+4
5) y=x>+5; 6) y=(x-8?*+1; 7)) y=x"-3; 8) y=(x-1)>+86;
9) y=~Nx+7; 10) y=~x-1+5.
Pisenn B

SHaHIITh MHOKNHY 3HAUYeHb QYHRINI y = vVx” +9 — 6. (3HO, 2008 p.).

(—o0; 3] (—o0; —3] [-3; +o0) [-6; +o0) yei miftcri
qmcia
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3.

50

Ha pucysky mobymoBaso rpadik dbyHRIH y = ax”® +bx +c. Busmaure YA
3HAKH YHCeJI a, b, C. (3HO, 2010 p.).
A 3 B r A O x
a <0, a<0, a>0, a<0, a<0,
b>0, b<0, b<0, b>0, b>0,
c<0 c=0 c=0 c=0 c>0
YV npaMokyTHIM cucTeMl KOOPIHUHAT 300paKeHO0 TOUKY, 10 € BePIIIH- YA
HOI0 mapaboau y = x? + bx + ¢ (IUB. PUCYHOK). Y KaKITh IIpaBUJIbHE
TBEPIKEeHH II[00 KoeIIleHTIB b 1 c. (3HO, 2010 p.). *
A B B r A 0] ‘x
b<0,¢>0 1 b6>0,¢c<0|b>0,¢=0|56<0,¢c<0|b>0,c>0
Ha pucysry 3o0paskeno rpadgiku pyHKINN f(x) = x + 3 Ta I\ y=f(x)
g(x) =vJ9—x* . Po3B’ss:kiTh HepiBHICTD f(X) > g (). (Mpo6ue y=g(x)
3HO, 2011 p.). 1+
A b B r A / ol 1 3 ~
{3} U [0; 3] | (o0 =3]U[0; +o0) | [-3; 0] | {=3} U [0; +0) | [0; 3]

[lapra dymrmsa y = f(x) BU3HaYeHa HA MHOMKHHI JIACHMX 4dmces. Kl 3 HaBemeHUX
TBEPKEHb € IPABUJILHUMU’ (Mpobhe 3HO, 2016 p.).

I. f(-10) =—£(10).

I1. f(-6) = f(6).

II1. I'padir pyHrIni y = f(X) CKMETPHUIHKI BITHOCHO OCl Y.

A

=

B

r

A

Jmutre |

Jsutre 11

qunrte 11 111

gmamre 111 111

samre 111

Ha pucyuky 3o0paskero rpadgixu QyHKINH
NG g(x) =v4 —x
glx)=+4-x 1 f(x)= 7\/x +8 . VRamxITD

ITPOMIKOK, Ha SAKOMY BUKOHYETHCS HepiB-

HicTb f(x) < g (x). (3HO, 2008 p.).

f(x) =g Vx +8

-8 o 1 4 x
A b B r A
(=00 0] [-8; +0) [0; +0) [0; 4] [-8; 0]
SHAWIITH TPOMIKKN 3POCTAHHS 1 CagaHHI PYHKIII:
1) y=-x"+4x+1; 2) y=x"-3x; 3)y:l+3; 4) y=|x-2[;
X
5) y=Jx-1+2; 6) y=2"-3; 7) y=sinx; 8) y=cosx.
[ToOynyitTe rpadik QpyHKITII:
1) y=(x-2)"-4; 2) y=(x+3)"—4; 3) y=x+4|;
4)y:|x—3|+7; 5) y=x-3+4,; 6)y:42 +3.
-X
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10.

11.

12.

YcranoBiTh BiAmoBIOHICTE MK QyHEKINED (1—4) Ta obsactio il BusnadernHs (A-]).

Dynryia Ob6niacmb 8usHaueHHA PYHKULL ABBT A
x+2 A (—o0; 1)U(1; +o0) 1 :
1 =1
fo)=Tog, 113 5o
w_1 B (—o0; —2)U(1; +0)
2 flx)=¢ 5 I’ (—o0; —2)U(-2; +o0)
xiZ JL (—o0; —=2) U [1; +0)
x
3 =3
fo) =

x -1

4 f(x)= @j

YcraHOoBITE BIAIOBIIHICTL MK (pyHKINEH (1—4) Ta 1HTepBAJIOM 3pPOCTAHHSA (PYyHKITT

(A-T1).

Dyuruia Inmepesan apocmarns PyHKUil ABBT I
1 f(x)=x>-3 A (—o0; 0]
2 f(x)=(x-3) g EO; +oo)]
a2 —o0; —3
i f(x): * +§2 ' [-3; +w)
f(x)=—(x+3) TT [3; +o0)

YceranoBiTh BiAmOBIAHICTE MK QyHEKINE (1—4) Ta Hyaavu gpyakmii (A-1T).

Dynruisn Hyni ¢gpynruii ABBT
1 y=\/m-x A5 !
2 y=x"-3x"+x-3 g“;
3 y:|x—2|—1 13
4 y:x2—2x—15 -1;2
x+3

3HaUITL 00/1aCTh BUSHAYCHHS (PYHKIIII:

_Vb-x?-4dx x—1

1) y=—> . 2) y=,/lo .
)y - )y g0,3x+5

Pisenb C

3HaUgITL 00/1aCTh BUSHAYCHHS (PYHKIIII:

/ 4)(3—-x)
1) y=1lo 9-8x—x%); 2) y= (er—;
2 _Tx+12
3) y=.log . (x*—8x+15): 4y y=o X XTI
) ¥ =1log, ,( ) )y =

SHaHIITE 00JIaCTh 3HAYeHDb PyHKINT y = 3sin®x +2cos’ x .
O6unciTs Hymi QysKRII y = In®(x* —3x —9) +Vx* —8x - 8.
[Tobynmytire rpadgix GyHRIH y = —x° + 2 |x| —1. VraxiTh KUIBKICTh KOPEHIB PIBHIHHSI

—x? +2|x|—1 =-1.
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xt-x-2

S. Ilooynayiite rpadix QyHKIT y= | 1| . Kopucryouncer rpadikom, BusHauTe 00-
X+
JIaCTh 3HAYEHb (PYHKITII. (3HO, 2016 p.).
) ' Jx + ‘\/; - 2‘
6. IloOynmyiiTe rpadik pyHrIni y = — s (3HO, 2007 p.).
7. 3HaimTh ycl 3HAYEeHHs ITapaMerpa a, IJIs SKUX PIBHIHHSI |4—|1—|x||| =q Mae Hau-
OL/IBINY KIJIBKICTh KOPEHIB.
x®+x—2
8. Ilooynyitre rpadik pyHKIN] f(X) = ——. YKaXKITb MHOKUHY 3HAYCHb PYHKITII
Vx® —2x+1
Ta PO3B’sI3KHM HepiBHOCTI f(x) > 0. (3HO, 2008 p.).
9. Ha pucysry 3o0pameno rpadik QyHKIG ¥l
y = f(x), 1110 BU3HAUeHa HA MHOKHHI JIHCHUX y=f(x)
YrceJsI 1 Mae JIuiie Tpu Hya. Po3B’skITE crcre- 2
f@z0, | o TN
My, ¥ BiAMOBIIE 3ATHIITITH CyMY X
x2+x-6>0. Jo| 1 6 9
BCIX ITUJTHX PO3B’A3KIB CHCTEMI. (3HO, 2011 p.).
x® —x”
10. IloOynyitte rpadir dyHRIT y=—.
2 |x - 1|
VEamxiTh 00/1aCTh BUSHAYEHHS (PYHKIII, HyJ Il PYHKIII, IHTepBaJIX MOHOTOHHOCT1 PYHK-
1mii. (3HO, 2006 p.).
Pednekcia

O1iHiTh PO3yMIHHSA TeMH yPoKy Oamamu Bix 1 mo 10.

Moi BparkeHHs Big ypoky

O OO0 10001000 O

1 2 3 4 5 6 7 8 9 10
Haxmusl Yymosi
HasBsiTh OBl peul, Kl BaM CIIOZ00aJIMCSA Ha ypPoIll, ¥ OOHY pid, IKa BaM He crogobaJjiacs
a00 y Bac yce IIe 3aJIUIIUINCS 3aITUTaAHHSI.
L) e e
D) e e
?



28




29




30




31




	Radio Button 1: Off


