Tema 1.
lpaHMUA Ta HenepepBHICTD

L aad

PYyHKLII

Ypok 12. Ypok—npakTuxkym. O6umcnennsn
OZHOCTOPOHHIX rpaHmub GyHKL i

POBOYMM APKYLL

(Moe iM's1)
|. OuikyBaHi pe3ynbTaTi HaB4a7ZIbHMX OCATHENDb
Ha ypou,i Bu:
1) yaocKoHannTe BMiHHA 3HaxoAMTKW NiBi Ta NpaBsi rpaHuLL GYHKLIT B TOULL;
2) HaBYMTECA BM3HAYATU XapaKTep TOYOK PO3PUBY;

3) HaBYMTECA 3HAXOAUTU XapaKTeP TOUYOK PO3pmBY PYHKLT 3aN1EKHO Bif, 3HaUYEHb NapamMeTpa;

4) HaBYUTECA BUKOPMCTOBYBATU HAbBYTI 3HAHHA A1 PO3B’A3yBaHHA NPAKTUYHNX 3a4au.

ll. NoBTOpPEHHS

. . Nx+b
1. OOuwmciits rpaumio lim ad .
=l x + 2

2. Yue pynrmia f(x)=5x — Jx HeIIePepBHOIO B KOKHIN ToUIll IPOoMLKKY (0;+00) ?
A2

3. Ywu icuye rpannng pyHKIII f(x) = x3
X+

B TOUIl X = —37

4. OO6umcmTH TPAHUINO lim

x—0 xS

+x
Nx+7-4

5. OOuwmcimiTh rpaHUIo lim

x—9 \/;_3 )

lll. 3HaxondkeHHs niBUX Ta NpaBMx rpaNMub GyHKUIT B TOUKAX

ITig uac mocaimxeHHa PYHKIINE YacTO BUHUKAE II0TPeda 3’ICyBaTH, SK IIOBOIUTHCS (PYHK-
11151 TT00JIM3Y IIEeBHOI TOYKHM, KOJIM ApTYMEHT HAOJIMKAEeThCA 10 Hel 3 pisHux 00kiB. [l 11boro
BUKOPHMCTOBYIOTH IIOHSTTS JIIBOI TA IIPABOIl IPAHUILL (PYHKIIII.
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Osznauennsa. UYncsio a HasuBaITh J1i8010 (NP a6or) cparnuuero Pyuruii f(x) y Todin
X, AKIIO 1151 Oy b-AKOI 301KHOI JI0 X, IIOCTIIOBHOCTI X,,X,,...,X,,... 3HAY€Hb apTyMeHTYy
dbysrmi f(x), erementn x, axoi mMenmr (OinbImi) Bif X, BIAIOBiTHA ITOCIIITOBHICTDH
f(x,).f(x,),....f (%,),... 3HAYens dyHELii 36iraeTbes mo Uncna a.

JliBa Ta mpaBa TpaHUIll MOKYTh:
* 30iraTmcsa — TOMl iICHYe TpaHUIld PYHKINI B TOYIIL;
* BIIPI3HATHCSA — Y ITbOMY BUITAJIKY TpaHUIT PYHKITT B TOYIN He iCHYE.
VMIHHS 3HAXOQUTH OJHOCTOPOHHI TPAHUIIl € BAYKJIMBUM IIPH:
* IOCJIIIZKEeHH] HellepepBHOCT1 PYHKIIII;
* aHaJIi3l TOYOK PO3PUBY;
* BUBYEHHI (PYHKINH, 3aJaHUX KYCKOBO.
x®,x <1
Mpminang 1. 3uaiiaiTe 1By 1 IpaBy rpaHuIno QyHKIN f(x) = { ’ * BTouml x = 1.
2¢—-1,x>1
lim f(x)=lim2x-1=1.

x—1+ x—1+

Pozé’azannsa. lim f(x)=limx® =1,
x—1- x—1-

Bionosiow. 1; 1.

1

. . N .. - ,x < 9 .
Mpmiknan 2. 3uaiigiTe By 1 IpaBy rpaHuIno QyHKINT f(x) =1 x B Toutrl x = 0.

x%,x >0,

2
x"+1,x <2, )
Mpuxnan 3. 3uaiiaiT JiBYy 1 IpaBy rpaHuirio GyHKIHL f(x) = B TOUIIl X = 2.
Nx—=2,x>2

IV. BU3HayeHHs xapakTepy TOYOK pO3puBY

Haramaemo mekinpka o3HadeHb, BUBUEHHUX HA IIOIIEPEIHBOMY YPOIIL.

Osnavennsa 1. Touky po3puBy X, HA3UBAIOTh MOUKO0I0 YCY6HO20 PO3PUEY MYHKIII
f(x), ko icaye lim f(x).

03H,a'~t.eHHﬂ 2. TO‘—IR}T PO3PUBY X, HASUBAKTL MO4K0I0 PO3PUEY Nepulozo pooy
JyHKIII f(X), AKIITO B I[1# TOYI ICHYIOTH 1 JIiBA, 1 HpaBa rpaHuill QyHKINI f(x).

[Tpu oMy umcao A =|lim f(x) — lim f(x)

X—>xy— xX—xy+

Ha3UBAIOTh «CTPHUOKOM» (PYHKIII.
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quauenuﬂ 3. Toury PO3pHBy X, HA3UBAKTh mounqm po3pusy 0pyz2020 poody GhyHK-
1mii f(x), AKIIO X, HE € Hi TOUKOI0 yCYBHOT'O PO3PUBY, Hi TOUKOI0 PO3PUBY HEPIIOro POAY.

x+4,x<-1,
Mpmxnag &. Jocaigits dyskmio f(x) =1x° +2,~1<x <1, Ha HelepepBHICTb Ta YCTAHOBITDH
2x,x>1

XapakTep TOYOK PO3PUBY.

Poszs’azanns. Ob0nacTio BU3HAYeHHsT (PyHKINI € MHO:xkmHA (—o0;+00). Ha i1mTepBamax
(—o0;-1), (=1; 1), (1;+) cpyHKINS € HertepepBHOW0. ToMy BOHA MOKe MaTH PO3PUB JIUIIIE

B TOYKAX X = —1 200 x = 1, y AKMX 3MIHIOETHCA aHATITHYHE 3aJaHHI PYHKIIII.
3HaiigeMo 0MHOCTOPOHHI IpaHuIll PYHKIII B TOUI X = —1:

: . : . 9
Jim £(x)= Jimm (x+4) =3, Jim 7 (x) = lim (+*+2)=3.
Ockutbku f(—1) = 3, To pyHKINg f(x) B TouIll x = 1 — HemepepBHA.
3HaimeMo 0JHOCTOPOHHI rpaHuInl PYHKIINI B TOYII X = 1:

lim £ (x )—3161_)r1r}(x2 +2):3, 1£r111f(x):lim2x =2.

x—1- x—1+
Tax gk B TouIrl X = 1 0HOCTOPOHHI I'PaHUIIl (PYHKII ICHYIOTh, ajie He P1BHI M1 c000I0,
TOMY X = 1 — TOYKA PO3PUBY HEPIIIOTO POIY.
.. . x°—x—-6 . o
Mpminag S. ocmigite dyHKII0 f(X) = ————— Ha HellepepBHICTb, 3HANIITH TOYKHU PO3-
x°—5x+6
PHUBY (IKIIIO BOHU ICHYIOTH) 1 3’sICyHTe X XapakTep.

Pozé’szanna. OyHKINs [ € HellepepBHOIO B YCIX TOYKAX, Jie 3HAMEHHUK He JOPIBHIOE
HYJII0, TOOTO IIpu X € (—00;2) U (2;3) U (3;+0).

Jlocmimumo muTaHHS HemepepBHOCTI PyHKINI f v Toukax x = 21 x = 3. Maewmo:

2
hmf(x) hmi —limZ 2 HE € YKCJIOM.
2 x® —5x +6 Hzx—2
lim f(x) = hm—x_6—limx+2=5.

>3 5% _Bx+6 3 x—2
Omixe, x = 2 — TOYKA PO3PUBY APYIOT0O POIAY, a X = 3 — TOUKA YCYBHOI'O PO3PHUBY.

—, x <=2,
X

Mpuxnan 6. Jlocmiaite pyuKIio f(x) =<x—1,—2 < x < -1, Ha HeIEePEPBHICTH TA YCTAHOBITH

Lx>1

XapakKTep TOUYOK PO3PHUBY.
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V. 3Haxoz>keHHa 3HaYeHb NapaMeTpiB, NPU AKMX 3a1aHa PyHKLUiN
Ma€ 71iBy Ta NPaBy rpaNmui y Touui

V 3amavax 3 mapameTpaMu BHUIJISA PYHKINI Ta 11 ImoBemiHKA MMOOJIM3Y 3aJaHOI TOYKH
MOJKYTh 1CTOTHO 3MIHIOBATHCS 3aJI€KHO Bl 3HAYeHb IrapaMeTpiB. ToMy BasKJIMBO YMITH JI0-
CJIIMKYBATH, 3a IKUX 3HAYEHD IIapaMeTpiB y PYHKIII ICHYIOTh JIiBa Ta IpaBa I'PaHUILl B TOY-
I1l, a TAKOK SIKUI THUII PO3PUBY IIPHU IIHOMY Mae (PyHKITIA.

3HaveHHs mapaMeTpiB y 3aTaHH] PYHKINI MOKYTH 3MIHIOBATH:

* icHyBaHHS a00 BIICYTHICTH OJHOCTOPOHHIX I'PAHUILD;

* PIBHICTH UM HEPIBHICTH JIIBOI TA IIPABOI I'PAHUIIb;

* THII TOYKH PO3PUBY PYHKIIII.

x*+a, x <1,

Mpuinag 7. ocaigite xapakTep TOYOK po3pUBY MYHKIMNI f(x) = { 3aJIeIKHO B1JT

-x,x2>1

3HaUYeHb mapameTpa a.

Poszs’azanns. ObnacTio BU3HavYeHHs (PyHKINI € MHO:kmHA (—o0;+00). Ha imTepBamax
(—o0;1) Ta (1;+0) yHKIIIA € HemepepBHOI. ToMy BOHA MOKe MAaTH PO3PUB JIUIIIE B TOU-
m x = 1, y AKi 3MIHIOETHCSA aHAITHYHE 3a0aHHI PYHKITII.

3HaiigemMo 0THOCTOPOHH] IpaHUIll PYHKITI B TOYIll X = 1:

limf(x):lim(x2 +a):1+a,

x—1- x—1-
fim £(x) = im (=) = -1.

Axmo 1+ a=-1, To6TO0 @ = -2, TOA1 lirlr}f(x) =lim f(x)=f(1), Tomy dysrmis f(x) B TOU-

x—>1+
1l x = 1 — HemepepBHA.
Axmo a # -2, Toml x = 1 — TOYKA PO3PHUBY IIEPIIOTO POIY.
Bionosios. dxmo a # —2, To x = 1 — TOYKa pO3PHUBY IIEPIIOr0 POLY, 1HAKIIE PYHKIILI
HelIepepBHA B YCIX TOYKAX.
x®—4
.. — X %2,
Mpuinan 8. JlocmimiTe xapakTep TOYOK Po3puBy PYHEKINI f(x) =1 x—q 3aJIEKHO
a’+3a, x =2

BlJ 3HAUYEHb IIapaMerpa d.
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,X<2, x#a,
Mpuiknan 9. [lpu axux sHaveHHSX mapamerpa a QyHKINS f(x) = r-a y TOY-
—a +a,x>2
2

ITi X, = 2 Mae PiBHI JIiBY i IpaBy I'PaHMUIL?
2

. -4 .
Pozs’azanua. Axmo a = 2, To lim =lim(x+2)=4,
x-2- x — 92 x—>2—

lim f(x) = Sa* +a=2-2°+2=4=(2).
Otxe, pu a = 2 QPyHKITIA HeIepepBHA B TOYII X = 2.

x*—4
Axmo a # 2, To lim f(x) = lim
x—>2— x—>2— xXx—a

=0.

%a2+a:0,a20a6oa:—2.

Ortsxe, JTiBa 1 mpaBa rpauulll GyHKINI piBHl npu a = 2, a = 0 Ta 1pu a = —2.
Bionosios. —2; 0; 2.

VI. Po3B'A3yBaNHA NpakTHUYHOI 3anavi

flk 7 BupiWYylO NeBHy Nnpo6nemy?

3agnava. 'apsua kasa oxosomxyerbea B KimHaTI. Temmeparypa kasu 71(t) (°C) 3ayiesxuTs Bl
vacy ¢ (xB). [loku yarka sakpuTa KPHUIITKOI, OXOJIOIKEeHHS B1I0YBAETHCSA MOBLIBHIIIIE.
Y momeHT ¢ = 10 XB KPUIIIKY 3HIMAKOTH 1 IIIBUIKICTH OXOJIOIKEHHS 3MIHIOEThCA. TemIie-
80 -0,5t,t <10,
parypa onucyerbess pyHkiieo 1'(t) =< 74,t =10,
90 —2t,t > 10.

1. 3HaiiaiTh JiBY Ta MpaBy T'paHUIl TeMmilepatypu B momenT ¢ = 10.

2. YcTaHOoBITE uM € TouKa ¢ = 10 TOYKOI0 PO3PUBY.

3. YcraHoBITh, uu icHye rpauHutsg QyHKINi 7(f) y Tourn ¢ = 10.

4. Busnaure xapakTep TOYOK PO3PUBY, SIKIIIO BOHU €.

5. IlosicHITH (p13MUHMI 3MICT IIPOIIECY, IO OIMHUCYeThCA PyHKIew 1(t).

VIl. TpenyBanbHi Bnpaeu. Tpu piBHi cknagHocTi: A, B, C

Pisenb A
. . . X+ 27x < _]—, .
1. 3HaimiTe By 1 IpaBy rpaHUIio QGyHKINI f(x) = { 2 L5 1 B ToUIrl x = —1.
x°,x>—
x* -9 <
2. 3uaigiTh JiBy 1 IIpaBy IpaHUIo QyHKINL f(x) =<9 x -3’ ’ B TOUIIl X = 3.
x—-3,x>3

15



S.

30

x,x <1,

Tocmimite dyukmio f(x)=<(x-2)?,1<x <3, Ha HellepepBHICTb TA YCTAHOBITH XapaK-
6-x,x>3

Tep TOYOK PO3PUBY.
x*-1,x<-1

Hocmimte dynrimio f(x)=:0,-1<x<4 Ha HemepepBHICTb Ta YCTAHOBITH XapakKTep
sinx,x >4

TOYOK PO3PUBY.

.. ) 1+x . )
Hocmigite gyukiio f(x)= T Ha HeIIepepBHICTb Ta YCTAHOBITH XapaKTep TOYOK
+x

PO3PUBY.
.. 3x+4, x<a, :
JlocaimTe Xapakrep TOYOK Po3puBy PYHKINI f(x)= . . 3aJIeKHO Bl 3HA-
X, xX>a
YeHb IIapamMerpa a.
Pisenb B
x,x <0,
3HaITE J1BY 1 IIpaBy rpaHuino QyHKINL f(x) =< x B TouIrl x = 0.
— x>
| x |
x4 x<2
SHaHIITh JBY 1 mpaBy rpauuio pyHKIL f(x)={ x -2’ ’ B TOUI X = 2.
X+2,x>2
x*+1-1 40
3Ha#aiTh JTiBY 1 mpaBy IpaHuInio QyHKII f(x) = x> X7 B rouni x = 0.
0,x=0

arccosx,—1<x <0,

Hocmimite pyrrmio f(x)=<x’-3x*+x+1,0 <x <2, Ha HeIepepBHICTh TA YCTAHOBITH

x—3,x>2
XapakKTep TOUOK PO3PHUBY.
2x%,x <0,
.. ) 1,x =0, ) )
Jocmimite pyHKI©0 f(X) = Ha HeIIepPepBHICTH Ta YCTAHOBITH XapakKTep TOo-
x,0<x <1,
2+x,x>1

YOK PO3PUBY.

Jocmimte pyurmo f(x)=— mpu x #0 taf(0)=5 Ha HemepepBHICTL TA YCTAHOBITH
X

XapakKTep TOYOK PO3PUBY.

x2

Tocuimite dyHKLio f(X) = —— )
xX+3

mpu x # —3 Ta f(—3) =1 Ha HellepepBHICTH TA YCTAHO-

BITH XapaKTep TOUYOK PO3PHUBY.
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10.

11.

12.

3.

.. : .1 : :
Jocmimte Qyuriio f(x)=xsin— Ha HeEIePepBHICTh TA YCTAHOBITH XapaKTep TOYOK
X
PO3pHUBY.

.. . 1 : .
Hocmimite yHEIIO f(x)=cos’— Ha HeIepepBHICTh Ta YCTAHOBITH XapaKTep TOUYOK
X

PO3pUBY.
1
.. xcos—, x #0, .
JlocaimTe XapakTep TOYOK Po3puBY PYHKINI f(x) = X 3aJIeKHO Bl 3HA-
a, x=0
JeHb IIapamMeTpa a.
x’+1

M

.. , X :
JocaimiTs XapakTep TOYOK Po3puBy QPYHKINI f(x) =< x+1 3aJIeXKHO B 3HA-

a, x =-1,
YeHb ImapaMeTpa a.

3x+4, x<a,

[Tpu srwmx 3HaveHHSX mapaMerpa a PYHKII f(x) :{ y TOYIll X, = @ Mae

5x, x >a
P1BHI JIIBY 1 IpaBy T'PAHUII?
Pisenb C

Jocmimts pyuKIiio f(x) = sign(x2 —1) HA HeIepepBHICTb Ta YCTAHOBITH XapaKTep TO-

YOK PO3PUBY

.. . 4x . .
JocmimTs pyrkino f(x) = 3 Ha HeIllepepPBHICTDH Ta YCTAHOBITH XapaKTep TOYOK PO3-

pHUBY.
Vo +1 - J2
Hocmimite dpyuriio f(x) = x—1 X2 Ha HeepepBHICTb Ta YCTAHOBITH XapakK-

x—1,x<1
Tep TOUOK PO3PHBY.
(az —1) | x |
x
a’+a, x=0

,x#0

JocmigiTe xapakTep TOYOK po3puBy QyHKINT f(x)= ’ 3aJIEe’KHO BIJI

3HAYeHb IapameTpa a.

{x}, x> 2,

3aJIeKHO B1J 3HAYEeHb
x+a, x<2

JlocmimiTe XapakTep TOYOK po3puBy PyHKINI f(x) = {
rmapamerpa a.
1
.. xcos—, x <0, )
JlocmimiTe XxapakTep TOYOK po3puBYy (pyHKINI f(x) = X 3aJIeKHO BLJ 3HA-
x+a,x>0

YEeHb IIapaMeTpa Q.
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7.

Teopue 3a80arnsa. 3amporpamMmyiTe aJIropUTM, SKUHA 00UMCII0E OSHOCTOPOHH] IPAHH-
11 (PyHKITII 3aJaHO0I KyCKOBO 1, KA MICTHUTDH IIapaMeTpH.

Pednekcis

1.

30

P ONH

A BMito 3HaxoquTH JIIB1 Ta IIpaBl TPaHUIN PYHKITII B TOYII].

| | Tax | | IIle Tpeba morpeHyBaTHCA | JHi

A 3ualo, Ax BU3HAYATH XapaKTep TOUYOK PO3PHUBY.

| |Tax | | Ille Tpeba moTpeHyBaTHCA | |Hi

A BMmio 3HAXOIMTH XapaKTep TOYOK PO3PUBY (PYHKIII 3aJIEKHO Bl 3HAUYEHD IIapaMe-
Tpa.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A posymiro, IK BHKOPHUCTOBYBATH BUBYEHY T€MY JIJIs PO3B SI3YBAHHS 3a0aY IIPAKTHIHO-
ro 3MICTYy.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

Mo>knmei Temm npoexTie

OHOCTOPOHHI 'PAHUIIL B 3a4aYax 3 HapaMeTpaMHu.

D13UYHUHN 3MICT OJHOCTOPOHHIX IPAHHUILE.

THumoBl TOMUJIKHY IIPX O0YHMCICHH] OJHOCTOPOHHIX I'PAHUIIb.
OHOCTOPOHHI I'PAHUII AK IHCTPYMEHT IIePeBIPKH KOPEKTHOCT1 MOIEeJIl.

Posib omHOCTOPOHHIX TPAHUIB Y IT00Y/I0B1 TPadilKiB PYHKITIH.
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