Tema 3.
32CTOCYBaHHSA NOXIHOI

Ypok 24. Ypok—npakTuKyM. 32CTOCYBaHHS NOXIigHOI
Y 32BAHHSX 3 NAPaMETPaIMM

POBOYMM APKYLL

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

Ha ypou, Bu:

1) yaockoHannTe BMiHHA Ta HaBUYKM A0CNIAKEHHA QYHKLA ANnA pO3B’A3aHHA PiBHAHb 3 Napame-
Tpamu;

2) BignpaytoeTe BMiHHA Ta HABMYKM AOCNIAKEHHA BNAaCTUBOCTEN QYHKLiT A4NA po3B’A3yBaHHA CUC-
TEeM PiBHAHb Ta HEPIBHOCTEN i3 NapameTpamu;

3) npuragaete igei Woao rpadivyHOro po3s’A3aHHA PiBHAHD.

ll. Poswmpena ¢ppoHTanbHa nepeBipka 40MaLLNbOro 3aBAaHHA

3aBaHHA BNA NepeBipKM

1. VcrasHoBIiTH BIOHOBIIHICTE MisK BJIACTHBOCTAMY QPyHKINHM (1-3) Ta BIAIOBIIHMMU YHC-
noBumu 3HadeHuaMu (A-JI).

Baacmusocmi ¢pynruil Yucnost ABBT [
1 KinbkicTh HyTIB QyHKINI ¥ = 28inXx —cos2x Ha 3HAUEeHHA
npomixkky [0; 2p]. Al
2 HaiibinpIire 1ijie 3HaYeHHs, STKOTO HAOyBae b 2
dbyuKIg Y= xV2-x . B3
3 Cywma mapametpiB k 1 b 01 MOXHUJIOL ACHMIITOTH E[ g
x2

rpadika QyHKINI y = .
x—2



2. Jocminite dyHKIi0 f(X)=

JIJIST 3HAXO/IKEeHHS K1JIbKOCT1 PO3B I3KIB PIBHSIHHS

YeHb ITapamMeTpy a.

3anaya nna o6roBopeHHn

Eran nocaim:xkenHnsa

8 (x3 + x) , _
-~ Ta moOymy#re ii rpadik. I'padix Bukopucraiite
(2x + 1)
S(x3 + x) o
————" =@ B 3aJIesKHOCTI BiJI 3Ha-
(22 +1)
8 (xs + x)
Oyurmia f(x) =———
(2x+1)

Be3 noxionoi

1. OGs1acTe BU3HAUYEHHA
pyHKINI.

D(f) = (—oo; —0,5) U (—0,5; +oo).

2. IlapHIicTH/HEIAPHICTD,
HEePlOIUYIHICTE TA 1HIITL
0COOJIMBOCTI.

O6stacTs BU3HAYEHHS He CUMeTpHUYHAa B1IHOCHO 0.
Oyuximia f(x) HI mapHa, H1 HerapHa.

3. Hyni dynkmii, Toukn
mepeTuHy rpadika
3 0CSIMU KOOP/TMHAT.

8
f(x)= (

x3+x)

——=0<x=0.
(2x+1)

Toura meperuny 3 ocsamu KoopauHart: (0; 0).

4. ITpomisxknu
3HAKOCTAJIOCTI.

f(x) >0 < x e (—0; —0,5) U(0; + o),
f(x) <0< x e(-0,5;0).

5. HemepepsHicTb, TOUKH
PO3pUBY.

Oynxuis HenepepsHa Ha (—0;—-0,5) U (-0,5;+x).

Touka pospuBy: x =-0,5.

6. IloBeminka pyHKINI
00JIN3y TOUOK PO3PHUBY
Ta HA HECKIHYEeHHOCTI.
AcuMmirTorn:

— BEePTHUKAJIbHI;

— TOPU30HTAJIBHI;

— ITOXMJII.

x—-0,5+0

Ockinpru lim f(x) =

8(x3+x)

Ockinpru lim f(x)= lim ———F = +o0,
x—>-0,5-0

raln

050 (2x +1)
8(x3 + x)

3

Iim f(x)= Im —=
f( ) x—-0,5+0 (2x+1)

=—0, TO

npamax = —0,5 e BepTUKAJIbHOI aCHMIITOTOIO Ipadika.

8(9c3 +x)

= =1, TompsmMa y =1 e ropu3oH-
(22 +1)

TAJILHOIO aCHUMIITOTO0 Tpadika.
IToxunux acumnoTor rpadilk He Mae.

3 surkopucmarnHam NOXIOHOT

10




Eran mocaim:xkennsa

8(.’)(23 +x)

Oyurmia f(x) =——
(2x+1)

7. Ilpomiskknu
MOHOTOHHOCTI.
Touku ekcTpeMyMmy
Ta eKCTPEMYMH.

Axrmo f(x) = 8(x—+x3) , To f'(x) = 8(x —1)(3x4—1) .
(22 +1) (2x+1)

DyHKINA 3pocTae Ha IIPOMIKKAX (—oo; —0,5); (—0,5;%} [1;+oo)

. 1
Ta ClIaga€ Ha IIPOMIKKY |:§, 1:| .

Tom x _1 x . =1 —E —E
max 3’ min ’ ymax 25’ ymin 27 :

3

8UKOPUCMAHHAM OPY20i NOXIOHOT

8. IIpomizkkn ommykJrocTi
Ta TOYKHU II€PETHHY.

8(x—1)(3x—1) o —48(x-2)(2x-1)
T T

DyHKINA OIYKJIA BHU3 HA IPOMIKKY (—oo; —0,5); [0,5; 2].

Ockumpru f'(x) =

DyHKINA OIIYKJIA BrOpy HA IPOMIKKAX (—0,5; 0,5]; [2; + oo).

Touku nmeperuny: x = 2, x = 0,5.

9. Tabsuia BiracTuBocTeit PyHKINI Ta i1 IIOX1THUX.

X (—o03-0,5) [_0,5;5 % (%;wj 05| (0,51) | 1 [(L2)]|2|(2+x)
f’(x) + 0 - - 0 + +
fu(x) —_ — 0 + + 0 -
f(x) T,u TN 16 ,M d,u 16 T,u TN
25 27
max min
10. I'pacir pynKIni. y=fa| 4y
—
o x
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) 8(.%‘3 + x)
Eran mocaimxenus Oyurmia f(x) =——
(2x+1)
11. MBo:x1Ha 3HaYeHb E(f) = (~o; 1) U(1; +0).
pyrmient (£) = (=o03 1) L (1; + o)
[Teperremo rpadik QyHKINI TPpAMUMET Y = @ (IUB. PUCYHOK).
y=f(x) CAY
| =
—/l __________________________________
ol 1 x

. . . . 1 1
Bionosiov. ko a = 1, To plBHIHHA He Mae KopeHiB. ko a € (—oo; 2—?] ) (z—g, 1) v (1;+ oo),

16 16

TO PIBHSHHS Ma€ OIMH KOplHb. AKIIO0 a € {2—7,2—5}, TO PIBHSHHS Mae€ [Ba KopeHl. AKIIo

16 1 : :

a €| —; — |, TO PIBHAHHSA Ma€ TPU KOPEeHl.
(27 25] P PHOP

lll. Po6oTa B Manux rpynax. Aocnig>keHHs Ta po3B'A3yBaHHsi PiBHSIND
Ta CMCTEM PIBHANb 3 NapaMeTpaMm

3anaui ana po60TH B MAZIMX rpynax

. U AKUX JIACHUX 3HAYCHHSAX IIapaMeTPy a cyMa OOepHEHHX BeJHYMH KOPEHIB PIB-
3. II y a cy 0
uaaHa x° —(a+1)x +a” = 006yme HaliMenmon? 3al0BHITH IPOIYCKH y HaBeIeHOMY
PpO3B’sI3aHHI.

Poszéazanns. s Toro, 11obu icHyBAaJIH JIHCHI KOPEH1 3aaHOr0 KBaIpaTHOIO PIBHAH-
HsI, Ma€ BUKOHYBATHUCS yMOBA:



Poarnsaemo Termep cymy o0epHEHHX BEeJIMYMH KOPEHIB PIBHSIHHS 1 BpaxyeMo TeOpeMy
. 1 1 x +x
Biera: —+—="21—"2-
xl x2 xle

Bionogiov. a = 1.

3HagIThL HeB1T eMHI 3HaAUYeHHS IIapaMeTpy @, IIPU AKUX CUCTeMa PIBHSIHD

sinx-cosy=a’-a’—6a+8,75, , L . ,
) , MAa€ PO3B’SI3KH. SHAUIITD Il PO3B SI3KH.

cosx-siny=a” —6a+8,25

3a1oBHITH IPONYCKY Y HABEIEHOMY PO3B sI3aHHI.

Pozé’szannsa. Posrnsaemo cymy Ta pISHHUINO JaHUX PIBHSHDL, OTPHMAEMO PIBHOCHJILHY

sin(x+y)=a’-12a+17;

CUCTEMY: | , \

sin(x-y)=a’-2a”+0,5.

OckinpKu cMHYC HaOyBae 3Ha4YeHb Big —1 1o 1, To

a®-12a+17 e|:—1;1:|, a®-2a*+0,5 e|:—1;1:|.

Poarissremo dyHEM0 f(a)=a®-12a+17 Ta 3HaimeMo ii IPOMI*KKM MOHOTOHHOCTI

Ta TOYKHU €KCTPEMYyMY IIPK HEB1I €EMHUX 3HAYCHHIX Q.

3BizcH OTPHUMY€EMO, IITO fgur% f(a)=f(.)=1.

Ane f(a)mae Oytu He OLtbIIe 3a 1. Takum unsoMm, f(a)=1,a =...

) sin(x+y):...;
Toxl cucrema HaOyBae BUIVIANY: |
sin(x—-y)=....

Poap’amxemo 11:

Bionosios. Cucrema Mae po3B’sI3KHU JINIIIE TIPH A = ..., IPHIOMY
x :E+(—1)"£+nk+n—n, y:E+(—1)n+ll+nk—ﬂ, neZ,kel.
4 12 2 4 12 2

3HaNmITh yCl 3HAYEHHS IIapaMeTpy a, IIpU SKUX PIBHAHHS Sin X -cos2x -sin3x = a Mae

. . T . .
PIBHO 2 PO3B’SI3KH HA BIIPi3KY {Z ; E} . 3am0OBHITH IPOITYCKHU Y HABEIEHOMY PO3B SI3aHHI.
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IV.

Poszs’azanns. PosriiaaemMo plBHOCHIbHE PIBHSIHHS:
sinx -cos2x -sin3x = a <> cos 2x -(cos2x —cos4x) =2a.

) T T
OcCklIbEHN X € {Z,E}, TO 2X € vrvvvrivinnennnennnn, ,

(10 oD N =T

Hexaii cos2x =¢.

PoarsaeMo PYHKITIIO f(£) = tvviviiiriiiiiieiiieieeeeeeeneennennss opu
L ittt

Jlocmimumo BiracTuBOCTI 11iel (pyHKINT Ta po3B’saxeMo rpadiuno piBHauHa [(t) = 2a , 30-

KpeMa, BU3HAYNMO, Y SKOMY BUIIAIKY BOHO Mae 2 PO3B SI3KU:

. ) T T
OckutbKN QYHKINA ¢ = cos 2X MOHOTOHHO CIIajae Ha X € {Z,E} , TO KOKHE CBO€ 3Ha4YeH-

Hs BoHA HaOyBae TouHO 1 pas. ToMmy KiTbKICTh PO3B’SI3KIB JAHOIO B YMOBI PIBHSIHHS Ha

T T : . : . )
{—;—} 301raeThbes 13 KIJIbKICTIO PO3B’I3KI1B PIBHAHHA f (1) = 20 Ha IIPOMLKKY

Po6oTta B napax. Aocnin>keNHsa Ta oBeneHHs HepiBHOCTEN
3 NapaMeTpamm

3aBnaHHA nns po60TH B NaPax

. . 4
[Ipu axux 3HAUEHHAX ITapaMeTpy a HEPIBHICTh (x - a) <1-x mae xoua 0 OJUH PO3B’s-
30K?
. . 4 o . .
Brasiska. Posrnaabre dpyukio f(x) = (x - a) + x . 3HAOITH T1 SHAYEHHS IIapaMeTpy

a, IIpU AKUX Ha¥MeHIIe 3HaYeHHs JaHol (PyHKIII He ImepeBuIIye 1.
Bionogios. a € (—oo; 1,375:'.

Bucnosox. JocmmxeHHs QYHKINN 3a JOIOMOI'OK IIOX1IHOI MOKe CTATH OCHOBOIO JIJIS
PO3B’sI3aHHS PIBHSAHD, HEPIBHOCTEH Ta CHCTEM PIBHAHD 3 MapaMeTpaMH.

V. TpeHyBanbHi Bnpasu. Tpu piBHi cknagHocTi: A, B, C

1.

20

Pisenb A

3HaNIITE yCl JO4ATHI 3HAYEHHS IIapaMeTpy a, IIPU AKUX cyMa Ky0lB KOPeHI1B PIBHAHHS
x> —ax+a+1=0 6yge HAIMEHIIOWO.

[Ipu AKUX 3HAUEHHAX IIapaMeTpPy @ PIBHAHHA X° +ax +2 =0 Mae TpH OificHI KopeHi?
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Pisenn B

3. BuaigiTh ycl OificHI 3HAYEHHS IIapamMeTrpy a, IIPU SKHX J00YTOK KOPEHIB PIBHSIHHSI
(x+ 20&)(x2 -a*-2a- 1) = 0 MeHIIHIT Bif HafiMEHIIIOT0 KOpeHd IIHOTO PIBHAHHA.
4. Cxinbky pos3B’A3KiB Mae piBHAHHA x° —2ax —1=0 Ha npomixkkry [-2; 2] B 3aeskHOCTI
BIJl 3HAYEHHS IapaMerpy a ?
. 1
5. Ilpm grux 3HAYEeHHAX DapaMeTpy a PpIBHAHHA cosx +0,5cos2x — gcos 3x =a w™mae
’ ?
PO3B’SI3KU’
x® —
6. CrinbKu po3B’sISKIB Mae PIBHAHHA —— = @ B 3aJIEYKHOCTI BiJl 3HAYeHHS IapaMeTpy a?
x—1
Pisenb C
7. ¥V 3aseskHOCTI BiJ 3HAYEHDb ITapaMerpy p 3HAWMITH yCl 3HAYEHHS HmapaMeTpy a, IIpu
AKUX PIBHAHHA Xx° + 2px” + p = a Mae TpH pisHi KopeHi.
8. Jlna axumx 3HAYeHBb mapaMeTpiB a i b rpadirm dymrmii f(x)=2x'-a’x*+b-1 Ta
g(x) =2ax® —1 MaOTh TOYHO Bl CIIIBHUX TOUKHU?
Brasiexa. 3HaUIIT KIIBKicTb HyTB pyHEIT A(x) = 2x* — 2ax® —a’x® +b.
9. 3HaiimiTe yci mificHI 3HAYEHHS ITapaMeTpy @, IPU SKUX HepiBHICTH x° +1 < 1/a|x| -1
Mae PO3B’A3KH.
10. Busmzaure, AK po3MilleHi KOpeHi piBHAHHA ax” — 3(a + 1)x +2a + 7 =0 BIIHOCHO B1Ip13-
Ka [—1; 4:'.
Brasiska. 3uaiiaiTe po3TanryBaHHA TOUOK HepeTuHy rpadika pyHKINi f(x) = e
: 2
x*—3x+2
3 IIPSAMOIO BUIY Y = a BIIHOCHO ymces —1 1 4.
11. 3maiigite ycl gificHl 3HAYEeHHA IapaMeTpy @, IOPHA SAKAX CUCTeMa pPIBHSHD
y = sin(a + nx) + sin(a — nx), 5
. 1 (3 1 ) Mae enUHMI PO3B’A30K TakMii, o x €|1; = |, y e (—o0; 0).
3sina = Sl -tx+— 2
1+y2\ 2 2
Brasi BHai : o 3x-7
Ka3ieka. SHANIITH PO3TAIIYBAHHA TOYOK TepeTHHY rpadika GyHKINI f(x) = ————
x°—3x+2
3 IIPSAMOIO BUIY Y = a BIOHOCHO ymces —1 1 4.
12. 3maiigiTe yci giicH] 3HAUCHHA HIapaMeTpy d, IPUA SKUX Y MHOKIHI PO3B I3KIB HEPiBHO-
. 5 . . 1
cTl X +Vx” —2ax >1 MICTUTBCS IIPOMIKOK Z; 1].
Pednekcis
1. A sHamo cxemy JOCIIIMKeHHS BJIACTHBOCTEN (PyHKILI.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | JHi
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3.

50

60

A BMi0 3HAXOOUTH KIJIBKICTH PO3B’AI3KIB PIBHAHHS 3 mapamMeTpoM BuIY f(x) = a.

| |Tax || Ille Tpeba moTpeHyBaTUCSA | |Hi

A BMiro 3acTocoByBaTH HOCIIIMKEHHS (PYHKIIN 1)1 PO3B’A3yBAHHA PIBHAHD 3 IIapaMe-
TpaMH Ta IXHIX CHCTEM.

| | Tax | | IIle Tpeba morpeHyBaTHCA | JHi

A Bmiro 3acTocoByBaTH IOCTIMKEHHS (PYHKINN OJId PO3B’ A3yBAHHSI HEPIBHOCTEH 3 I1a-
paMeTpamu.

| |Tax | |Ille Tpeba moTpeHyBaTHCA | |Hi

A Bmiro 3acTocoByBaTH rpadlUHUi METOI 1)1 PO3B I3YBAHHS 3aBIAHD 3 IIapaMeTPaMH.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A posymiro ax mocimimKyBaTH PYHKINI OIS PO3B A3aHHI 3aBIAaHDb 3 [IapaMeTpaMU.
posy y

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi
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