Tema 2.
CreneHeBa pyHKUin

Vpok 9. Ypok—npakTukymM. Po3B’'i3yBaHHA 32BRaHD
3 BUKOPMCTAHHAM 06epHeHMX PYyHKLIM

POBOMMM APKYLL

(Moe iM's1)
|. OuikyBaHi pe3ynbTaT HaBYaZIbHMX ZOCATHEHNb
Ha ypou, Bu:

1) npuragaete, WO Take obepHeHa GYHKLiA i 32 AKMX YMOB BOHA iCHYE;

2) 03HaMOMMTECD i3 TEOPEMOIO MPO HANEMKHICTb CMiIBHUX TOYOK B3AEMHO 06EPHEHUX 3POCTaOUMX
bYHKUIM NpAMili y = X, Ta 3p03yMiI€Te il NPaKTUYHE 3HAYEHHS;

3) po3B’ArKeTe PiBHAHHA, BUKOPUCTOBYIOUM HACMIAOK LLEI TEOPEMM, Ta HABUYMTECb 3HAXOAMUTU
CNiNbHi TOYKM B3aEMHO 06epHEHMX DYHKLM Yepes npamy y = X;

4) BUKOHAETE BMNpaBWU Ha 3HaXO4KeHHs PYHKLiN, 06epHEHUX A0 3a4aHUX, | HABUMTECA NepeBipATH
IXHIO B3aEMHY 06epHEHICTb aHaNiTUYHO Ta rpadiyHo.

Il. NMoBTOpPEHHSA

1. 3maigite QyHKIio, 00epHeHy 10 QyHKINI y = 2x + 4.
2. Ha axomy pucyHKy 300paskeH0 B3aeMHO 00epHeH]l PyHKITII?
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3. 3maigite pyHKIN0, 00epHeHy 10 QyHKINI y = x% — 2, axiio x € [0; +o).
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4. 3Bmaigite obepHeHy QPYHKIN 70 QYHKINT y = _x2 .
x p—

. . . 4 .
S. Ilepesipre, un dpyurImi f(x) =3x— 41 g(x) = % — B3a€MHO O0epHeHi.

lll. Teopema npo HaneXkHicTb cniznbHMX TOYOK B3aEMHO O6epHEHMX
3pocTaloumx GYyHKUIA NpaMin y = x

Teopema. Coninbai Touku rpadikiB B3aaeMHO 00epHEHUX 3POCTAYUX (PYHKI[IH
JIeKaTh HA MIPAMIH y = X.

Jlosedenns. Hexait M (a; b) — ciiyibHa TOYKa I'padikiB B3aeMHO 00epHEHUX 3POCTAIOUMX
dynrmii f(x) 1 g(x). Hoememo, mo a = b. Bynemo miprysaTu Bijg cymnporusaoro. IIpuirycrumo
mo a < b. OcklIbKY rpadiky B3aeMHO o0epHeHnX PYHKINA f(x) 1 2(X) cuMeTprYH] BiJHOCHO
npsamoi y = x, To Touxka N (b; @) € 11 HUX CILIBHOI. 3 OIVISAY Ha 3pocTaHHA PYHKINHA f(x)
MosxHAa 3anucatu: f(a) < f(b). Ane f(a) = b, f(b) = a. Orpumanu b < a, 1110 CyIIepPEeYnTh IIPUILY-
meHHo a < b. OTxe, a = b.

Bapro 3ayBaskuTu, 1110 yMoBa 3pocTaHHA PYHKINHN € 0008’ a3koBo0. Hanpuraan, pysriii
f(x) = —x 1 g(x) = —x € B3aeMHO 00€pHEHNMH, IIPOTE IXHI CIIJIbHI TOUKH He HAJIeKaTh IIPAMII
Yy =X.

Poarnssrmemo HacII0K 3 BHIE JOBEIEHOI TEOPEMI.

Hacnioox. Axmo dyurmii f(x) i g(x) B3aemHo o0epHeHi Ta 3pocrardi, TO
piBHaHHSA f(Xx) = g(xX) piBHOCHJIBHE KOKHOMY 3 PiBHAHB f(X) = x a00 g(x) = x.

Mpuxnan 1. Po3s’stikiTh piBHAHHS \/\/; +5=x-5.
Pozé’szanns. 3podbumo 3aMiny/; =t. OTpumyemo: Vt+5 =t* -5.

Posrastremo yurini f(t) =+t+5 1g(t) = t2 -5, D(g) = [0; +o0). 111 pyHKII € B3aeMHO
obepHeHUMH 1 3pocTarouuMu. Toml 3 HACTIAKY 3 TEOpPEeMH IIPO HAJIEKHICTb CIILJIBHUX
TOYOK 3POCTAI0YNX B3AEMHO 00epHEHUX (PYHKINH IPAMI Y = X BUILJINBAE, 110 PIBHSIHHS

2 f—
Jt+5 =t* —5 piBHOCHIIBHE cHCTEMI {t 05 =t
t=0.
Spincu ¢ = 1++21 Orsice. \Jx = 1++21 ‘e 22+2421 11++21
2 ’ 2 4 2
Bidnoside. 11+T V21,

|V. Po3B'si3yBaHHA 3aBgaHb Ha 3HaxozykeHHsA yHKUiH, o6bepHeHmnx
7,0 3a1aHMX

VY zaranbpHOMY BHUIIAAKY O PYHKINI y = g(X), IKa € 00epHeHom 10 PYHKINI vy = f(x) capa-
BeJINB1 TBeP/IKeHHT:

1) obsracTio BU3HAYeHHs 00epHeHO0l PyHKINI y = g(x) € 0bacTh 3HAYeHb PYHKIII y = f(x);

2) obs1acTi0 3HaUYEHb 00epHeHol PYHKIMNI y = g(x) € 001acTh BUSHAYCHHS PYHKIINN Y = f(x);
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3) Ao PyHKIIA y = f(X) € 3pocTandoro, To i obepHeHa 10 Hel pyHKINS y = g(x) € 3po-
CTAIOY0IO;

4) axmo gpyHKINS v = f(x) € coagHo, To I o0epHeHa 10 Hel PyHKINA y = g(X) € CIIaaHoI;

4) rpadiku JBOX B3a€MHO 00epPHEHHNX PYHKINN CHMETPUYH] BIJHOCHO IIPSIMOI y = X.

Anroput™ 3HaxonkeHHs o6epHeHol PyHKLiT

1. 3 dopmynn y = f(x) Bupasuru 3MiHHY X depe3 y 1 orpumaTtu popMmyay x = g(y).
2. V onepsxaniii popmyii x = g(y) OyKBH X Ta Y IOMIHATH MICIIAMHA: ¥ = g(X) — IIyKaHa
dopmyna a1 obepHEeHOI (PyHKIII.

Mpmiknan 2. 3uaiinite pyHKI0O, 00epHEHY 10 PYHKINT [(x) =4 - Y .

x—3
x-2

Mpuinag 3. 3ualiniTe QyHKII0, 00epHEHY 10 PYHKINI g(x) =

V. Po3B'siayBaHHA NpaKkTUMYHOI 3azaui

flk 7 BMpiWYyIO NeBHy npo6nemy?

3agaua. Y HOBiM 6araTomoBepPXiBIIl BCTAHOBUINA «PO3yMHID» miunmabHuKN Bomu. 1106 3ameH-
IITATY ITOXUOKY I Yac IepeJaBaHHs JaHUX Yepes3 cepBep Ta YHEeMOKJIUBUTH BTPYUaH-
HsI B IIOKA3HUKN, BUPOOHUK YBIB CIIEI[laJIbHY CHCTEMY IIepeTBOPeHHA HaHuX. JI1uyuib-
HUK He Ilepemae (QPaAKTUYHUEA 00CSAr BOIH, a IIEPeTBOPIE MOro 3a (popmMyJIoio:

W(V) = 3V +4

, ne V— peanbuuii oocsar soau (y jirpax), W — sHadeHHs, sIKe IIepeaa-

€ThCS Ta B1IoOpaskaeTbess Y MOOLTHHOMY 3aCTOCYHKY.

1) 3amuIniTe IpaBuIIo, 3a AKUM MOMKHA 3HAUTH peasbHUN 00car Bogu V, SKIIo BlaoMe
JIulie miepegane suavenas W.

2) Axmo y 3acrocyHry mokasauo W= 2000,5, To, CK1JIbKH JIITPIB BoAU (peaJIbHHUM 00CAT
V) BuKOpHCTAB MEIIKAHEIb !

3) Yu OyayTh 111 AB1 (pyHKII B3aemHo obepuerumu’? [loscHITE Ta J0BEmITH Iie 3a JI0II0-
MOT0I0 MIPKYBaHb ITPO IXH1 rpadiKH.
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VI. TpenyBanbHi BnpaBu. Tpum piBHi cknagHocTi: A, B, C

S.

Pisenb A

SHaNIITh PYHKII0, 00epHEHY 10 (PYHKIII:
D f)=x+3; 2) flx) =x + 5; 3) flx) =2 —x;

BuaiiaiTe QyHKIT0, 00epHeHy 10 PYHKITI:
1) flx)=Tx—-9; 2) fx) = 6x — 4; 3) f(x) =—bx + 2;

Oyura f(x) e obepHeHO0 10 QYHKINT 2(X).
1) Axmmo g(6) =7, 0 f(7) = ... ;

4) f(x) =3 —x.

4) f(x) = 6x + 8.

2) aximo g(3) = 2, to f(2) = ...;

3) axmo g(4) =5, To f(4) = ... ; 4) axmo g(—4) =-8, 1o f(-8) = ... .

JloBemiTn, mo byHrmI f(x) 1 g(x) € B3aeMHO 00epHEHNMII:
2x + 1
1) f(x)= x— g(x) =

SHaNmITh PYHKII0, 00epHEHY J0 JaHOI:

+1

x+2 1
Dy= ; 2) y=—4.

x Jx
[IoOynyiiTe B omHII crcTeMl KOOpauHAT rpadik QyHKINI Ta rpadik PyHKIII, 00epHEeHOI
IO JTaHOol:

\/; x>0,
1)y=3x-1; 2) y=11
—x x <0.
2
SHamTh PYHKIL0 , 00epHeHYy 10 pyHKINI f(x):
1+ 2x

1) f<x>=54_—’“x; 2) ()=~

Busuaure, sxa 3 map QyHKINH € B3AEMHO o6epHeH1/1M1/1.

2) f<x>:xi, g<x>=1L.

1) fx) = 8, g(x)=">; %) f(x)=2x+2, g(x) = x +3;
x 3 2
3) flx) = B — 7, g<x>=x§5; 4) fl) = 8x + 3, g<x>=xg3.
Pisennp B

SHaumITEL PYHKIN0, 00epHEHY H0 PYHKIIII:
1) flx) =x* - 4; 2) flx) =x* + 11;

3) flx) =x?—8x + 2, x < 4; 4) f(x) = x? + 2x + 50, x > 1.

SHaimIThL QPYHKIN0, 00epHEeHY 10 PYHKILII:

1) fx)=Vx-1; 2 f(x)=vx+2;  3) f(x)=vx+9;

3HaigIThL 00J1aCTh BU3HAYEHHS, Ha AKIA QYHKINA f(xX) € 3pocTamdon. 3HANIITE 00ep-

HeHy QPyHKIT0 10 QyHKINI f(x):
1) f(x) = (x + 7)% 2) f(x) = (x — 6)% 3) flx) = x* - 5;
JosemiTs, mo gpyHKINI f(x) 1 g2(x) — B3aeMHO 00epHEeHI:

x 1

1) flx) = 4x + 2, g(x)—Z—E

2) f(x) = (x — 3), D(f) = [3; +o0), g(x)=/x +3.
12

4) f(x)=x-1.

4) f(x) = 3(x —4)* + 1.



S.

BuaiiaiTe QyHKI0, 00epHeHy 10 PYHKITII:

1) f(x) = 5 — 9x; 2) f(x):%x+7; 3) f(x) = (x — 2)% 3) f(x)=%2x+11.

6. Busumaure, axa 3 map QyHKIINA — B3aeMHO 00epHEH]:
D) f@)=—— x %1, g®) =—+Lx#0;  2)f@)=-3x+5, gx)=22;
x—1 X -3
x 2x 5 3
3) f(x)=—, 8(x)=——; 4) flx)=x>+1, g(x)=~vx-1.
2+x 1-x
7. Busmaure, axa 3 map pyHKIIIH — B3aeMHO 00€pHEHI:
D) fx)=x"+2x+1,x>-1,g(x)=-1+vx,x>0;
2) f(x)=+4-x2,0<x<2,g(x)=4-x>,0<x<2.
8. Bmaiinite QpyHKI0, 00epHEHY 10 (PYHKILI:
x—4 2x =17 2x+3 2x+6
D f(x)= ; 2) f(x)= ; 3) f(x)= ; 4) f(x) = :
X+2 xX+6 5x+4 x—3
Pisenb C
1. 3maigite QyHKINO, 00epHEHY 10 (PyHKIMI:
2-x",x>1
1) y=vx*-4,D(y) =[2;+0); 2) y=1_ "%
2—-x,x <1.
2. ODyuxuia f(x) e ooepreHow 10 PyHKIIL g(x) = x° + x — 8. Po3p’ssxiTs piBHAHHA f(X) = g(X).
3. Posp’siiTh piBHAHHSI ,/x —é =x* +% .
4L, Posp’siTh PIBHAHHS 1+ Jx =x-1.
S. Bmaimite QpyHKINL 2(X), 06epreny mo pyHKII f(x) = —x2, ko D(f) = [-3; 2) U [0; 1).
6. Ywumicuye oboporHa dyuKIg f(x) Taxa, mo D(f) = N U {0}, E (f) = N?
7. Ywum icaye oboporHa QyHKIA f(x) Taka, mo D(f) = @, E (f) = N?

. . : . 1 1
8. ODyuxmisa f(x) mae obepreny dpyHEKIL g(x). BimoMo, 1o HepiBHICTE §x -1<f(x)< §x +1

BUKOHYEThCS 711 BCiX X € R, a piBHaHua g(x) = 10 — 2x? Mae ouH TOTATHUN KOPIHb.
3HaUmITE I1eli KOpiHb HAOJIMIKEHO 3 a0COIITHOIO IT0XU0Ko0 0,25,

Ipumimxa. AGCOTIOTHOI MOXHUOKOM HA3HWBAITHL MOMYJIb PISHHUIN MK HAOJIMMKEHNM

1 TOYHMM 3HAYEHHSIMU BEJININHH.

Pednekcis
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* *
Morknuei Temm npoexTis
Mertonu 3uaxomsxeHHs: 00epHeHOI (PYHKIII: aJIrOpUTM, TAOJHUIS IPUKJIIAIIB, aHaJI13 00-
JIaCT1 BUSHAYCHHS.
Posp’siayBaHHsS pIBHAHD 3 BUKOPUCTAHHSIM 00epHEHUX PYHKITIH.

Cumertpia rpadikiB obepHeHuX QPYHKIIM: mo0ymoBa rpadikis y Desmos abo GeoGebra
1 aHaJ13 cuMmeTpii.

[TpaxTuyHi 3acTocyBaHHSI 00epHEeHUX PYHKIIIN y JKUTTI TA B HAYII: KOAyBaHHS, MOJIeJI1
o04mciIeHb, (pi3rKa, €eKOHOMIKA.
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