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I. BCTYII

bazamo voco 3 mamemamuku ne 3anuwiacmocs
6 nam’'smi, ane Koiu po3ymieut ii, mooi
Jle2ko npu Ha200i 3eadamu npusadyme.

M. B. Ocmpoepaocokuii

[Tporpama 3 MaTeMaTHKH 3arajJbHOOCBITHBOI IIKOJIM YacTKOBO mepeadayae
dbopMyBaHHS B Y4HIB yMiHb pO3B’S3yBaTH 3a7adl 3 TMapamMeTrpamu, peamii
CBOTOJICHHS JUKTYIOTh HEOOXIIHICTh O3HAWOMHUTH YYHIB 13 3amadamMu 3
napamMeTpaMu ~Ta METOJAaMH I1X PpO3B’SI3yBaHHA. 3ajadl TaKOro THUITY YYHAM
JOBOJUTHCA ~ PO3B’SI3yBaTH HA  MAaTeMAaTUYHUX  OJIMINIAJaX, KOHKypcax,
30BHIIIHBOMY HE3aJEKHOMY OLIIHIOBAHHI 3 MATEMaTHKHU.

3anayl 3 mapaMeTpamMu € OJTHUM 3 HAUMOTYKHIMIMX 3aC001B y3arajabHEHHS Ta
cucTemMaTu3alli 3HaHb Y4YHIB, (OPMYBaHHS B HHUX JIOIYHOCTI, THYYKOCTI,
KPUTUYHOCTI MHCIICHHS, TUBEPTCHTHHX 3110HOCTEe. Po3B’s3yBaHHs 3amay i3
napameTpaMu BIJKPUBAE Mepes] YUHIMH 3HaYHY KUTbKICTh €BPUCTUYHUX TIPUIOMIB
HEOOX1AHUX ISl MAaTEMaTUYHOI'O PO3BUTKY OCOOMCTOCTI.

BBenennst 3amau 3 mapaMeTpaMH JOIUIBHO PO3MOYMHATH TIOCTYIOBO IPH
BUBYEHHI aireOpu.

Opranizanisi TakuxX 3aHATh CHPHUIATHUME, PO3LIMPEHHIO Ta MOrJIUOJIEHHIO
3HaHb yYHIB 3 MaT€MaTWKH, MIATOTOBIN iX JO OJIMIIAJ] PI3HUX PIBHIB. YMIHHS
PO3B’SI3yBaTH HECTAHIAPTHI 3a/1a4i 3 apaMeTpaMu CBIIYUTH MPO MIMOOKE 3HAHHS,
PO3YMIHHSI MAaTEMaTH4YHOI TeOpii Ta 3HAXOMKEHHS 0COOJMBOI0, HECTAH/IAPTHOTO
MiXOAY 10 BAKOHAHHSI BIPAB.

[Tporpama kxypcy «3amaui 3 mapameTpaMu» Iependadae pPO3MMPEHHS Ta
NOrMOJIeHHA 3MICTY TeM: «PIBHSIHHSA Ta CUCTEMU pPiBHSAHBY, «HepiBHOCTI» TOIIO.
OcHOBHI 3aBIaHHS KypCy «3aaadi 3 mapaMeTpaMu»:

- PO3IIMPUTHU Ta MOTITUOUTH 3araJIbHOOCBITHINA KypC MaTeMaTHKU;

- 3a0e3MeunTd BHCOKHI pIBEHb MAaTEMaTUYHOI MIATOTOBKU MUISIXOM
cUCTeMaTH3allii Ta y3aralbHCHHS HaBYAJIbHUX JIOCSATHEHBb YYHIB 3 anreOpu mia yac

BHUBUYEHHS MMAPAMETPIB;
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- (dopmyBatu ysBIEHHS TMpO 3a4adyl 3 MapaMeTpamMu, HaBUUYKH iX
PO3B’SI3yBaHHS 3a JIONOMOTOI0 CXEM, aJITOPUTMIB;

- JKBiAyBaTH pO3ODLKHOCTI MIXK pIBHEM HABYAJIBHUX JOCATHEHb 3
MaTEeMAaTUKU BUIYCKHHUKIB IIKOJM Ta BUMOTaMu 10 MaTE€MaTHYHOI MHiATOTOBKU
a0ITypI€HTIB BHIIMX HAaBYAJIbHUX 3aKJIAJIIB.

«PiBHSIHHA 3 MapaMeTpamMu» € BaXJIMBUM PO3JIIJIOM Yy Kypci MareMaTtuku. B
y4HIB QOPMYETHCS TOHATTSA MPO T, IKUM YMHOM 3HAUYCHHS NapaMeTpa BIUIMBA€E Ha
MHOXXHHY pPO3B’SI3KIB pIBHAHb. BOHM HaOyBalOTh HABUYOK BIJOKPEMIIIOBATH 1
IpynyBaTH KOHKPETHI 3HA4Y€HHs NapaMmerpa ado MPOMIDKKH 3HAY€Hb BIJIMOBIIHO
BUJY, O SIKOTO 3BOJMTHCS 3a/laHe DPIBHSAHHS NPHU LHUX 3HAYCHHSX MapaMmerpa.
O3HAMOMITIOIOTHCST 3 TpapiYHUMH METOJaMU PO3B’SI3YBaHHS PIBHSHB, K1 JAOTh
HaOIMKEH1 Pe3ysIbTaTH Ta MOTPEOYIOTh MEPEBIPKHU.

Tema «HepiBHocTi 3 mnapamerpamu» (QOPMYIOTh B Y4YHIB €BPUCTUYHE
MUCJICHHSI, HABUYKH aHaII3y Ta MaTEeMaTHUYHY 1HTYIIIiIO.

Posrnan ¢yHkiiil Mae 3aiiMae 3Ha4HE MicIe B Kypci anreOpu. BriactuBocti
GyHKIIT € MATPYHTSM 7 PO3B’SI3yBaHHS IIHPOKOrO KOJIa 3ajiad, PIBHSHB,
HepiBHOCTel. Ile cTocyeTbes 3amad SIK alrOpUTMIYHOTO, TaK 1 JOCIITHHIILKOTO
xapaktepy. [IpoBigHa poib cepel OCTaHHIX HAJISKHUTh 3a/layaM 13 MmapaMeTpamu,
MiJ] 4ac po3B’SI3yBAHHS, SIKUX BAXJIUBUM € (PYHKI[1OHATBHUHN MIAXII.

OcoOnuBICTIO OpraHizailii HaBYAJBbHO-BUXOBHOI'O IMPOILIECY € CTBOPECHHS
COPUATIMBUX YMOB JJIi HAaBYaHHS Ha OUIBII BHUCOKOMY pIBHI THM YYHSM, SKI
MarTh 3AI0HOCTI 10 MaTeMaTWKW. Y 3B’SI3Ky 3 IIUM OCOOJWBY yBary Ciij
npuaUHTH AU EpeHIiioBaHOMY HABUYAHHIO Ta 1HIWBIAYalbHIM POOOTI 3 yUHSIMHU.
KpiM TOro, BaXJIMBOIO yYMOBOIO OpraHi3aiii HaBYaJbHO-BUXOBHOT'O MPOIECY €
BUOIp YyYHUTEJIEM paIllOHAIbHOI CHUCTEMH  METOJIIB Ta MNPUHOMIB HaBYaHHS,
BUKOPUCTAaHHS HOBUX 1H(OPMALIIMHUX TEXHOJIOTH y MOENHAHHI 3 TPAAULIAHUMHU
3acobamu. [lmanyrounm Ta OpraHi3oBYIOUM HaBYaJbHI 3aHATTS, CIA 3a0€3MEUUTH

OpPTaHIYHHM 3B'A30K TEOPETUIHOTO MaTepiany 3 pO3B’I3yBaHHSIM 3a/1ad.



II. OcHoBHA yacTHHA
3AJIAYI 3 TAPAMETPAMMU B HIKIVIBHOMY
KYPCI MATEMATUKUA

Haesuanns mucmeymay poss’szyeamu
3a0aui — ye BUXOBAHHSL BOJIL.

/. Houa
[Ipn po3B’si3yBaHHI MPUKJIAAIB 3 MapaMeTpoM, SAKUU Hagall OyneMo
MO3HAYaTH JIITEPOIO @, b, p ... CIig mam’sTaTH, 10 ICHYE JBa MITXOIW 10 IHUX
3aJa4:

- JUIsl KO’)KHOTO MOJKJIMBOTO 3HAUCHHS IMapaMeTpa 3HAWTH yCi PO3B’S3KHU
32/1aHOT'O PIBHSHHS 200 HEPIBHOCTI;

- 3HAWTW YCl 3HAYCHHS MapaMeTpa, MPH KOXHOMY 3 SIKUX PO3B’S3KU
PIBHSIHHS ICHYIOTh 200 3aJI0BOJIBHSIOTH 3a/1aH1 YMOBH.

Po3B’s3aTi pIiBHSHHSA 3 MapaMeTPOM O3HAYa€ 3HAWTH I JOBUIBHOTO
MPUITYCTUMOT'0 3HAYEHHSI @ MHOXKMHY YCiX KOPEHIB 3a/1aHOT0 piBHSIHHS. [ 0110BHMIA
METOJI pO3B’s3yBaHHS TaKUX 3aJ1a4:

- 3HAWTHU IHTEPBAJIW 3MIHIOBAHHS MapaMeTpa @, HA KO)KHOMY 3 SIKHX 3aJlaHe
PIBHSIHHSI PO3B’SI3YE€THCSI OJHUM METOJIOM;

- 3HAUTH PO3B’A3KU PIBHSIHHS Ha KO)KHOMY OTPUMAHOMY MPOMIKKY.

VY BIiANOBIAI BKa3ylOTh IHTEPBaJIM 3MIHIOBAaHHsS TapamMeTpa Ta BiAMOBIIHI
PO3B’SI3KM PIBHSHHS.

1. Jliniiini piBHSIHHA 3 MapaMeTpaMu

ax=>b
Je X — 3MIHHa;
a,b — neakiyucna

/ | \

a#0,becR a=0,b#0 a=0,b=0
PiBHsIHHS Ma€ oiuH KOpiHb | PiBHSIHHS KOpPEHIB HE Mae PiBHsiHHS Mae 6e3miu
KOPEHIB
b xe0. xeR
X =-
a

Hpuxkaax 1. Po3p’s3atu piBHSHHS ax = 1.
Po3ss’szanns

Axwo a# 0, mo x=%.

Hxwo a =0, mo 0x = 1, pisnanunsa kopenie ne mac, X € Q.

Ipuxnax 2. Po3B’si3aTu piBHAHHA ax — 3 = b,3aJ/le’XHO Bij mapaMeTpa aib.



Pozs’sazannusa

ax = b+ 3;

Hxwo a# 0, be R, mo x=bT+3.

Hxwo a =0, b#-3, mo Ox =b +3 npuvomy b +3 # 0, pieuanns KopeHie He mae
x €.

HAxwo a =0, b =-3, mo 0x = 0; pisnanus mae 6e3niu Kopenis, x € R.

Ipuxaax 3. Po3w’szaru piBHsgHHS (2 — 1)(a+1)x—a—1 =0,
3aJIe’KHO BijJ] mapameTpa a.

Po3e’s3anns

@-D@+Dx=a+1;

(@a—1)(a+1)=0mnpu a=1;a=—1;

Axwo a =1, mo Ox = 2. pisHauHA KopeHis He Mae, X € (.

HAxwo a =-1, b#-3, mo Ox = 0. kopenem € 6y0b-sxe uucio, x € R.
a+l
(a-1)(a+1)’
1

a-1"

Axwyo | a| #1, mox =
x:

IMpukiaag 4. Posp’szaru piBasuas (a+ 4)x — 2,5x = (a— 2)(a + 3) + 3,5x%,
3aJIeXKHO BiJ] mapaMeTpa a.

Po3s’sa3anns
(a+4)x—2,5x—3,5x = (a—2)(a + 3);
((a+4)—25—-35)x=(a—2)(a+3);
(a—2)x=(a—2)(a+ 3).
(a-2)(a+3)

(a-2) '’

xX=a+3.

Axwo a =2, mo Ox = 0, kopenem € 6y0v-sKe uucno, x € R.

Axwo a #2, mox =

Ipukaan 5. Poss’ssaru piBHsHHsS 7,5 — 2ax —a’= 5,5x — 3ax — 4.
Po3ss’szanns
(7,5 -2a-55+3a)x=a’- 4
(a+2)x=a’- 4;
(a+2)x=(a - 2) (a+2)

_ (a—2)(a+2),
Axwo a#-2, mox = @D
x=a-2.

Axwo a =2, mo Ox = 0, kopenem € 6y0v-sKe uyucno, x € R.



Ipukaan 6. Posp’ssaru piBusuus  (a’- 1) x = a° + 3a-4
Po3zg’sazanns

(@a-1)(a+1)x=a’+3a-4

Ilpu a =1, mo Ox = 0, kopenem € 6yOv-s1Ke wucio, x € R.

Ilpu a =-1, moOx = -6, pisuanusa kopenie ne mae, Xe€ Q.
a’+3a—4

(a-1)(a+1)’

_ (a+4)(a+1)

"~ (a-1)(a+1)
a+4

o a—1'

Ilpu a #+1, mox =

Bionosiob.

Axwo a =1, mo x € R.
Axwoa=-1, xe@.
Axwo a #+1, mo x = att

a—1

3aBaaHHA VI caMoniepeBipKu

3aeoannsn ona camonepegipku Nel

Ilpu sikux 3nauenusax napamempa a pieHsaHHa | Bubepimv npasuibHy 6i0n06iob:
a+1)(x-2)=2ax +a-2 1) a=-1;
Mae Hynbo8uUll po3 s30K? 2) a=0;
3)a=1;
4) a<-2
5) maxux snauenv nemae

3aeoannsa ona camonepegipku No2

Ilpu sxux 3naueHusax napamempa p pieHsaHHA | Bubepims npasunvhy 6ionogion:
px-2=p2-x )p=-I;
MQA€ HEeCKIHUeHHY MHOJCUHY D03 A3Ki8? 2) p=0;
) p=1;
4 p#l
5) maxux 3nawenv Hemae

3aeoannsa ona camonepegipku Ne3

Ilpu sikux 3nauenusax napamempa p pieHsanusa | Bubepimb npasunvhy 6ionogios:
p’x—2=p+4x 1) p=-2;
HeMae po3 sA30Kig? 2) p=0;
3)p=2;
4) p¥t-2
5) maxux 3Hauenv Hemae




3aeoanns ona camonepesipku Nod

Ilpu axux 3HauenHax napamempa p pieHanusa | Bubepimv npasunvhy 6i0nogios:
px+p-4=p(-x Dp=-L
Mae 00ur 000amHil po38 'sa30k? 2) p=0;
3)p>0;
4) p<-1
5) maxux 3nauenv Hemae

Y4Hi caMOCTiHHO PO3B’SI3YIOTH 3aB/IaHHS, 4 B KiHIi po00TH BIANOBIAbL
NMPOEKTYETHCHA HA €KPAaH.

Hpuxkaax 7. Po3w’szatu piBHsSHHSA (a+ 3) x = 3

Ilpu a = -3, mo Ox = 3, pieuanns kopeHie ne mae, X+ @.
Ilpua#-3, mox = 2

(a+3)
Bionosiow.

Axwoa =-3, mo xeR
3

(a+3)

Axwoa#-3, x =

INpukaan 8. Poss’szatu piBHsHHS  (a’- 1) x =a + 1.

Po3zé’sazanns

(a-1)(a+1)x=a+ 1

Ilpu a =1, mo Ox = 2. pisHAHHA KOpeHi6 He MaE, X € .
Ilpua =-1, mo Ox =0, kopenem € 6yOb-aKe uucio, x € R.
(a+1)

Hpu a #il, mox — m,
1

X = (a—1)
Bionosioe.
AHxwo a =1, mo x¢€ Q.
Axwoa=-1, mo xeR.

1
Axwo a #+1, mo x = =0

s . X _ .
Ipuknan 8. Posp’ssaru piBHAHHS -+ 2 =7, I¢ a — mapamerp

Poss’szanns
OcKinvKu 3HaMeHHUK 0poOy He Modice dopisHioeamu Hyato, mo a=0 ne
Hanedcums oobaacmi 0ONyCmuMux sSHaveHHs napamempa a.

. X
Ilepemeopumo pieHAHHA: Stx= 5,

x(s+1) =5




Mna a # 0 pozensinemo 08a 6UnAaoKu:
1) Koedgiyienm npu x=0, m06m0§+ 1=0,a+1=0a=-1.
Tooi maemo pisnanua: 0+ X = 5, wo He Ma€ KOpeHis.
2) Koedgiyiecnm npu x #0, moomo §+ 1#0a=#-—-1.
i 5a
Tooi X = —

a+1’
Bionosiow.

Axwoa = —1, mox ¢ Q.

S5a
Akwoa + —1, mox = —.
at+l
, ) a 3 a’+2a-3
Ipuxkaax 9. Po3B’s3atu pIBHAHHSA — =
x—2 x+2 x2—4
a 3 a’+2a—3
Posg’sizanns. x—2 x+2 x?—4 '

ax+2) -3Gc—-2)—(@+2a-3)
(x—2)(x + 2) -

ax + 2a —3x+6—a.2—2a.+3_0_

(x—2)(x+2) '

(a—3)x—(a®? —9)
(x—2)(x+2)

. . . (a—3)x=(a—3)(a+3);
3100yTe pIBHAHHS PIBHOCUIIBHE CUCTEMI: { (x—2)(x+2) %0,

{a. —3)x = (a—3)(a+ 3); {x = (a + 3);

x # 12, x #+ +2.
Bu3zHaunMo 3HaueHHs TapamMeTpa a, IpU SIKUX
at+t3=-—2; at3+2;
a+—75; a+—1

Ilpu a+—-5;a+—-1,T0 x=a+3
0x = 0;
x * 12,

Ilpu a = — 5; a = —1, pieuanns xopenie ne mae, X e Q.

Ilpu a =3, mo maemo { KopeHeM € 0)0b-aKe YUCo, Kpim +2.

3anucyroud BiAMOBIAb, MOTPIOHO MEPEBIPUTH, UM BCl MOXIJIMBI 3HAYCHHS
rapameTpa BpaxoBaHOo.
Bionogiow.
SAxmo a #3,a+ —1,a + -5, mox = (a+ 3).
HAxwo a = 3, mo x € (—oo; —2)U(—2; 2)U(2; + ).
Axwo a = —5aboa =-1, xe0.
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Hpuxkaax 10. Ilpu skuX 3HAUYECHHSAX NapaMeTpa a Mae JIOAATHIM KOPIHb PIBHSIHHS
3x?+5—ax __ 3—ax? —4x,
3x—a ax—4

Posé’szanns.
3x?+5— ax 3-—ax®—4x 0 (3x*+5— ax)(ax—4) — (3 —ax’ —4x)(3x —a) — 0
3x —a ax—4 (Bx—a)(ax—4) '
x > 0 x > 0;

x(5a — 9) = 20 — 3a, x="—2 20-3a_ -
x >0 i 5a — 9 a< 6—3,
) a' x > 0, 20—3a¢a
< X¢_3' ) x\'t;tg 5a — 9 3 a->1.8_'_
4 3 |20-30_a | axt24
x;t_a' \ig \ 5@ —9 4’
4]
Bionosiow.

Ilpu a € (1,8;24/3)U (2\;"?; 633)

Bnpasu jiis CaAMOCTIiHHOI0 DO3B’ﬂ3aHHH

3anexcno 8i0 napamempa po3e’axcims PiGHAHHA:

Ne PiBusinng Biagnosias.
3/m
1. ax =-3 Hxwo a = 0, mox e Q.

3
Arxwo a #+ 0, mox = —.

2. 7ax =x + 4a Axwo a :%’moxew.
}]Ku,;oail,mox= ta
7 7a—1
3. 3x+1)=4+ax Axwo a = 3, mox e Q.
A £ 3 =1
Kuio a , MOX = ——.
4, 1) (@—49)x=a—7. Axwyoa =—7, moxeR.

Akwoa =7, moxe®

=

Axwo a #t+7, mo x = )

a—

~

5. (@’ —9)x =a’+2a - 3. Axwyoa = —3, moxeR.
Axwoa = 3, moxe®

-1
Axwo a #+3, mo x = ZTS

6. (@’ —9)x =a’+2a - 3. Axwyoa = —3, moxcR.




Axwoa = 3, moxe®
Axwo a #+3, mo x = 2%31.
7. (@’ - a’-4a+4)x- a+1= 0. Axwoa =1, moxcR.
Hxwoa = +2, moxe®
1
Axwo a #£2, mo X = ——.
ac—4
8. 4x+3b 5x—2b Axwo 6 ¢ R, mo x=- 18b
3 4
9. ax +1 +4a- —X_ f Akwoa = 1,5, moxe®
3 2 6 Axwo a #1,5, mo
a’—12a-2
 2a-3
10. 1-a)? (+a° Axwo a = 0, mo X ¢ R kpim 0
x—a xta Axwo a = —1, mo X €@
a’+1
Axwo a #+1, mo X = .

2. PiBHSIHHA 3 mapaMeTpaMu, 110 3BOASATHLCS 10 JiHIHUX
PosrnsitHemo piBHSIHHA, SIKI MICTSATh JBa MapamMeTpu, a TaKOX pPIBHSHHA,

napaMeTpu 1 po3B’sI3KH SIKUX 3aJ0BOJIbHSIOTH 3a/1aHii YMOBI
a 1 b 1

Ipuxkaan 1. Po3p’sa3aTu piBHSIHHE — — — = — — —,
X a X b

Po3ze’azanns.
3naxooumo O[3 nesioomoeo i napamempis: x =0, a# 0, 6 # 0
a b 1 1 a—b b-a

X X a b’ X ab

Bpaxosyrouu, mox # 0, a# 0, 6# 0, maemo (b—a )x =abla—b)
Omoxce, 3a 8KA3AHUX YMOB 3A0aHe PIBHAHHS 36€1U 00 JIHIUHO2O.
Jlocnioxcyemo tio2o:

sakwo (a—b)#0ia# b, mox = a};(i);a);

akwo (a—b) =0ia = b, mo 0x=0, kopenem € 6y0b-sxe uucio, x € R.
Ocxinoku a # 0, 6 # 0, mo:

npua# b, x=-ab# 0imomy narexcumo O3 Hegioomoeo;

npu a=>b, x= 0i momy ne nanexcumo OJ[3 negioomozo, momy x ¢ (—co; 0)U(0; +0)

Bionosiob.

HArxwo a# b, a# 0, 6 # 0, mo x= - ab.

Axwo a=b,a# 0, 6# 0, mo x € (—0; 0)U(0; +0)
HAxwo a=0, b=0,moxe®
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Ipuxkaanx 2. 3HaiiTH BCl A1iCHI 3HAYEHHSI MApaMeTpa a , PU SKUX PIBHAHHSA
ax+2 a—1 ) )
1 + _——— 0 mae KOpiHb, 10 33JI0BOJIBHSAE YMOBY |x|= 2.

o
Posé’sazanns.

3naxoaumo O[3 HeBigomoro: x — 1 # 0, X # 1

3ax+6+(a—1)(x—1) _ 0

3(x—1) )
3acToCcyeMO YMOBY PiBHOCTI Jpo6y HYJIIO:
{%x+6+ax—a—x+1:Q
x—1=+0,

dax —x=a—7,

(4a—1)x=a—7

BuzHaunMo 1npu KX 3HaYCHHSIX MapaMeTpa a pIBHHAHHS MaTUME OJIUH KOPIHb:

(4a-1)#0, a#4 x= ——
a— , a+ — = .
4’ 4a—1
3Han1eMo 3Ha4YeHHAa, IPU AKUX X # 1:
a—7
#1, a—7+#4a—1, a+ —2.
4a-1
OT>Ke, 33/laHe B YMOBI PiBHAAHHS MaTUM€ OJIMH PO3B’ 30K
x= —7 £ a# =2
= KO aF —, —2.
da-1 0 4

OCKIUTbKH KOpIHb PIBHHSHHS TTOBUHEH 3aJJ0BOJILHSATH YMOBY [X|= 2,

- . a—7
TO MA€EMO HEPIBHICT | gl =2
-

a— 7 > _2
4 —1 ’
a— 7 < _2
4a—1 " ’
a—7 a—7
1) 2=0, ) +2 =0,
4a-1 4a-1
a—7+8a-2 _ 0 a—-7—-8a+2 0
4a-1 4a-1 -
9a—9 —7a—-5
" =0, — =0,
a-1 4a-1
a— 1 =0 7a+ 5 -0
4a—1°" 4a—1 "~
1 5 1
ac(—m;Z)U(l; +00). ae(—OO;7)U(Z;+OO).
a—1
= 0, 5
4a—1 Omorce, a e (—00;,—] U[1; +0).
7
7a+5

150;
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OCKiJIbKU KOpPiHb JaHOTO PIBHAHHAICHYE 34 YMOBH a# Zl, a # —2,T0 IOTpiOHO
BUKJIFOUUTH YUCIO — 2 13 3000yTHX MTPOMIXKKIB.
Bionoegiow. a € (—00; -2)U(-2; 75] U[1; +o0)

Brupasu 11 caMOCTIHHOTO PO3B’A3aHHSA

Ne PiBHSIHHSA Bignosias.
3/m
1. [Ipu sIKMX 3HaYCHHAX
; 5 3
napameTpa a piBHAHHS qe (_m; —)U(—4; _) U (_; +oo)
2x —a 7 2
=2a-—1
x+2
Ma€ BiIEMHUHN KOPIHb?
2. [Tpu sikUX 3HaYEHHSX ae(—1;0)U(1;+x)
napamerpa a piBHSIHHS
a—x x-—1 2a

a—1 a+1 a®-1
Ma€ HEBIJEMHUN KOPiHb?

3. Po3B’si3aHHS KBAJIPATHUX PiBHSAHB i3 MapaMeTpaMu Ta PiBHAHb, 1110
3BOJSITHCS 10 HUX

ax* +bx+c=0
Je X — 3MiHHa;
a,b,c — gesakiyucia

azt0
D =b - 4ac
/ | \
D>0 D=0 D<0
PiBHsIHHS Mae aBa KOpeHs PiBHAHHS Ma€c oaUH PiBHSIHHSI KOpEHIB HE Ma€
KOpIHb
—b +Vb?% — 4ac x=_—b x €.
X1,2 = 2a 2a

ko a = 0 To piBHSAHHSA € AIHIAHUM bx + ¢ = 0
Teopema Biera

SIk110 X; Ta X, — KOpEHi KBaJIpaTHOT'O PIBHSHHS ax? +bx+c= 0, 1ca#0, 10

b
Xl + Xz - - a}
XXy =

A
Z

C
a



OmnopHi 3agaui. 14

1. Knacugikayia 3a0au na 00ciioriceHHa Keaopammnozo mpuyjiena
y = A(a)x? + B(a)x + C(a)
Keaopamuuit mpuunen, koeghiyicnmu axoeo 3anexicams 6i0 napamempa a.
D= B? — 4AC
Jluckpuminanm ybo2o piHAHHAL.

B
Xo = — 5, - abcyuca eepuiunu napaboau
D
Yo=—7" OpouHama sepuuny napadbou
y(a) = f(a) = Aa? + Ba + C- suauenns k6adpamno2o mpuuiena npu x= a

Cohopmynioemo maki oCHOBHI 3a0aUi:

1)  Poss’sasamu pisusuns A(a)x? + B(a)x + C(a) = 0.

2)  Po3ze’sazamu nepisnicms abo ix cucmemy.

3) 3uatimu 6ci 3HaueHHA a, 34 AKUX PIGHAHHSA MAE OIlICHI KOpeHi, | UHAUUMU iX
3HAKU.

4)  Jlocrioumu posmauty8anus OiliICHUX KOPEHi8
piGHﬂHH}ZA(a)Xz + B(a)x + C(a) = 0 gionocHo 3a0anoi mouku 4u
NPOMIJHCKY.

5) 3uatimu 6ci 3nauenHs napamempa a, 3a AKUX 3 0OHIEI HePIBHOCMI BUNIUBAE
IHWA.

6) Busnauumu 6ci 3HaueHHs A, 3a AKUX KOPEHI PIBHSAHHS
A(a)x? + B(a)x + C(a) = 0 3a00801bHs10Mb 300AHY YMOEY.

7)  3natimu 6ci 3HaueHHs napamempa a, 3a sSIKUX PIGHAHHS
A;(@)x?2+B;(@)x+C; (@) =0 maAy(@)x?+By(a)x +C,(a) =0
Maromov CniivHi Koperi (abo xoua 6 00uH CnitbHull KOPilb)

8)  3uaumu 6ci 3HaueHHs a, 34 AKUX KEAOPAMHUL MPUYIeH

y = A(a)x? + B(a)x + C(a) yu 3adana ¢ynxyis P(X1:X,), 0e Xy, Xy - OticHi
KopeHi pisnanus (A1), nabysae HaubinbuLl020 (HAIMEHULO20) 3HAYEHHS HA
3A0AHOMY NPOMIJHCKY.
2. Po36’A3y6anHsA OCHOBHUX 3A0aY HA 00CNIOHCEHHA K8AOPAMHO20
mpuuiena 3 Koeiyicnmamu, 3a1eHCHUMU 6i0 napamempa.

Po3B’s13yBaHHs KBaAPaTHOTO PIBHAHHS 3 KOE(IIEHTAMHU, 3AJIEKHUMU Bij
rapamMerpa:
A@x*+B(@)x+C@) =0 (1)
Ilig yac posssizanHsA (1) Tpe6a BpaxyBaTH, [0

* Ipu A = 0 1e piBHAHHA GyAe JiHIHHUM, TOMY piBHAHHSA (1)
€KBIBaJICHTHE CYKYITHOCTI JBOX CHUCTEM:

_ A#0, BZ2—4AC =0,
{ A=0, Ta —B+VBZ—4AC (2)
, 2A

SIKIIO Xy, X, - KopeHi piBusuns A(a)x? + B(a)x + C(a) = 0, To
*npu A > 0 MaeMoO X; < X, a
*npu A < 0 X; > Xp.
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Hpuxnaanx 1. Po3’s3aTu piBHSIHHS
(a—2)x* —4(a+3)x+a—1=0
Po3zé’sazanns.
JlaHe piBHSIHHSI €KBIBaJICHTHE CYKYITHOCTI IBOX CUCTEM (IuB. (2)):

a=2, a#0, 3a2 +27a+34=0,
x=L T2 ~2(a+3)+V3aZ+27a+34
X. —— .
20 1,2 -2

Po3B’s3ytoun HepiBHicTh (a — 2)x* —4(a+ 3)x+a— 1 = 0, 3HAXOAUMO Ti
3HAYCHHA a, 3a AKUX X;, X, HAOYBAIOTh JIHCHUX 3HAYCHB:
—27—+/321 —27++/321
V)
6 6

a € (—o; ; ©0)\(2}, 10

—2(a+3) +V3aZ + 27a+ 34

X19 =
1,2 a—2
Bionosiow.
1
SIxmio a=2, To X= 53 AKIIO
—27—321 —27+4/321 —2(a+3)+V3a?+27a+34
a € (—oo; == U [ 0)\(2), Toxy = -

Posé’azyeanns  keadpamunux  HepisHocmelu  (ma ix  cucmem) 3
Koeghiyienmamu, 3a1exiCHUMU 810 napamempad.
ITi0 uac poss asanns nepisnocmi  A(a)x? + B(@)x + C(a) <0 (3)
3pyuno posensnymu cnouamky eunadok A=0 (mooi (3) 6yoe niHitiHOW0
Hepignicmio), a y eunaoky A # 0 ckopucmamucs Mmemooom IHmMepsanis,
8paxysasuwiu HNpu YyboMy , WO BUO PO38’A3KY KEAOPAMHOI HepieHOCHI
BUBHAYAEMbCSL 3HAKOM Koeiyicnma A npu x? ouckpuminanma D.
Ipukaan 2 Po3B’s13aTu HEPIBHICTH
(a2 —1)x?*—2(@%*+3a+2)x+a+2>0.
Po3zé’azanns.

Po3ryIiHeMO Co4aTKy BUIMAJ0K, KOJIU JlaHa HepiBHICTb 6y/ie NMiHIHHOIO,

Tobroa’ —1=0,a = +1.
ITizcTaBuMO 111 3HAYCHHS ¢ B HEPIBHICTD 1 OICPIKUMO TIPU a=1 :
—12x+3 > 0,x < 31‘, anpu a=-1: 1>0 ,x € R.

[Ipu a # +1 obuncnumo nuckpumiHaHT D 1 mogamo #oro y dhopmi, 3pydHiit as
BU3HAYEHHS NMPOMDKKIB 3HAKOCTAJIOCTI:
%: (a?+3a+2)2—(a? —1(a+2)=(a?+2a+ 3)(a+ 1)(a—+
2)
Ha mapanenbHuX KOOPAMHATHUX OCSX a BIJIKIIAIAEMO ITPOMIKKH

o

3"HakocTaigocti D ta A (man.l) T (manll)
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[IpoBiBuIM Uepe3 TOUkM a= -2, a= -1, a=1 BepTUKaJIbHI IPSAMI, OAEPHKUMO
MIPOMIXKKH, Ha KO)KHOMY 3 SIKHX JIETKO BKa3aTH BH]I PO3B’SI3KY JIAHOT HEPIBHOCTI.

) D
a?+3a+2— 'lg a?+3a+2+ tg
— “ —
Xy = X, = — N*
1 az-1 > 1 a’-1
Bionosioe.

Axmo a € (—0; —2) U (1; ), T0X € (—90;X;) U (Xp; )
Skmo a=2, T0xX € (—00;0) U (0; )

ko a € (—2; —1), To X € (—0; 0)

Sxkmoa € (—1; 1), Tox € (Xy;X;)

Po3zé’azanns 3a0au, nog ’saszanux iz 3HaxX00HCeHHAM 3HAUEHb napamempda, npu
AKUX KOpeHi K8AOpAMHO20 DIGHAHHA  3A0080JbHAIOMb  3A0aHI  YMOGU./[1s
BU3HAYEHHS 3HAYEeHb Napamempa d, Npu SAKUX KOPEeHI KBAOPAMHO20 PiGHAHHS
Ax*+Bx+C =0 x; ma X, npu A+ 0 3a006016Hs10Mb yMOEY P(Xo;%;)=0,
DO32NIAHEMO CUCMEM) PIBHAHb, eKBI8ANEHMHY NOCABIIeHIl 3a0ayi.

—B
X4 + Xy = T,

—C
Xl " XZ = T,
P(XZ;Xl) = 0.

Busnauumo 3 0osinonoi napu pisHanv X; ma X, i, NiOoCMasisiouu 3HAuoeHi
8UPA3U 8 PIGHAHHSL, WO 3ATULUULOCSH, 00EPHCUMO CNIBBIOHOUEHHS OIS
3HAX00HCEHHs WYKAHUX 3HayeHb a. [lpu eubopi napu pieuanv 01 6UHAUEHHS Xq
ma X, 8apmo 8uxooumu 3 NpoCmomu ix po3e ‘a3anus. Jfuckpuminanm mae 6ymu
Hesi0 eMHULL.

Hpuxnan 3. Ilpu skuxX 3HAYEHHSAX a OJIMH 3 KOPEHIB PIBHSHHS
8x? +2(1—4a®)x+ (@+2)%=0
JOPIBHIOE KBAJIpaTy 1HIIOrO?
Pos3é sa3anns.
JInst BU3HAYEHHS ITyKAHUX 3HAYEHb a CKJIAJIEeMO CUCTEMY, B SIKii JiBa mepIiri

PIBHSAHHSI OIUCYIOTh TeopeMy Biera 1j1st ;aHoro KBaApaTHOTO PiBHSHHS
__—-B _ 4a%-1 _—C _ (a+2)? .. .
Xp +Xp =— = ——, Xy "Xp = — =~ 8 TpeTe CIMIBBITHOWCHHs MICTHTb
YMOBY, sIKa HAKJIQJJA€ThCSl HA IOTO KOPEH1:Xy — x12 = 0.
VY maHOMY BHTIAQAKY JUISl BU3HAYCHHS X; Ta Xp 3pyYHO BUOpPATH ApPYTe 1 TPETE

piBHSIHHiI CHCTCMMU.

(a+2)3 % = a+2
Xy "Xy = — 1= =)
el 28 , TOOTO 22

[TincTaBnstoun 3HAMICHI BUPA3H B TIEPIE PIBHSIHHS CUCTEMHU, OJICPKUMO:



a=-—1

a+2  (a+2)? 4a%*-1
+ =
a= 3.

2 4 4

,a2—2a—3=0,[

Bionosgios. a= -1, abo a=3.

Keaopamnuii mpuunen. Tpenyveanoni enpaesu.

Mpuxnaa 4. [pu Axux 3HaYSHHIX TapaMeTpa a KOPEHi PiIBHIHHS
ax? —(2a+1Dx+3a—-1=0 (L.1) Ginpmmi 1?
Po3zé’azanns.
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OdeBuaHO, IO 33Jada PIBHOCWIbHA HACTYNHIM: MPH SKUX 3HAYCHHSIX
napamMerpa a KOpeHi KBagpaTHoro tpuwiena f(x)=ax?—(2a+1)x+3a—1

Ourpi 1.

[lepexin Big omHOro (OPMYTIOBAaHHA 3aJadi [0 IHIIOTO, MIAKPECTIOE
3arajipHy i71€10, 110 MOB’s3aHa 3 OMMCOM THUX YH 1HIIMX BIACTUBOCTEH KBAJAPATHOTO

TPUWIEHA B iX T€OMETPHUYHIN 1HTepIpeTallii Ha rpadiky.
Jlns Toro, o6 KopeHi KBapaTHOTO TPUUWICHA

f(x) = Ax* + Bx+ C, (A # 0) (1.2) Oymu Gimpmi umcna d, HEOOXimHO i
JIOCTaTHEO BUKOHAHHS YMOB
D=0,
=B d,
24

A f(d)>0 (13)

(muB. puc. 1.1)

[Tpu a=0 piBastHHS (1.1) Mae kopiHb X= -1, SKUIl HE 32I0BOJIHHSIE YMOBY 3a]1a4i.

Pozrisinemo Bunagok a # 0. [1pu Takux a ymoBu (1.3) 3anuinyTecs y BUTIIAII

Ra+1)? -4aBa-1)20,
2a+1
>1,

2a :
a(a - QRa+1) +3a—1)> 0.

[S [l' 2+ Jg:|
Po3B’s3y104M 110 CUCTEMY, 3HAXOAUMO, IO 4
O4eBuAHO, IO LEH Ke pe3yJabTaT MU OTPUMANH O 1 pO3B’A3yI0UMd HEPIBHICTh
Xy > 1, ne Xq- MeHIu KopiHb piBHAHHA (1.1).
2]
. . aell; 3
Bionosiow.

Mpuxkaan 5. Tlpu sSKux 3HAYSHHIX MapaMeTpa a OJUH 13 KOPEHIB PIBHSHHS
(@ -=-2)x*+(@ +a-l)x-a’+a=0

OUTBIINI YKCIIa @, @ IPYTUi MEHITUHN yncia a?

Po3zg’azannus.
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3anaya piBHOCHJIbHA HACTYIHIN: IPH SIKUX 3HAYEHHSX IMapaMeTpa a KOpeHl
KBAJPaTHOI'0 TpUWIeHa &(x)=(a’> —2)x* +(a* +a—Dx—a’> +a je)xaTh HA IIHCHIN
0C1 110 Pi3HI CTOPOHU BIJ TOYKH X =a?
Jl1st po3B’i3yBaHHS I1i€T 3371a41 CKOPUCTAEMOCS TUM 3arajibHUM (aKTOM, 110
JUTsL TOTO 1100 KOpEeHI KBajipaTHOTo TpyuuwieHa (1.2) nexanu Ha IiiCHIN oci 1o pi3Hi
CTOpOHH Bif uncia d, HeoOXITHO 1 JOCTATHHO BUKOHAHHS yMoBU 4Ad) <0

y

P12 (nuB puc. 1.2)

VY Hamomy BUITAJKY LISl YMOBA IPUMMAE BUTIIAL (@ -2)g(a) <0,
ToOTo, BUMOTry 3a1a4i 3a10BOJIHHSIOTH PO3B’ 3K HEPIBHOCTI
(a* -2)(a* -2)a? +(a* +a-la—a’ +a}<0  ge a’-2#0
(a= V2 He 3a/10BONBHAIOTH BHUMOT'Y 3aj1aui).

Po3B’s13y104M OTpUMaHy HEPIBHICTh, 3HAXOIUMO, 10 7 € (‘ V2;- I)U(I;\E ) :
Bapro ckazaru, 1o po3B’si3yr0uH 110 33Ja4y 1HIIUM CIIOCOOOM, PO3TJIsiIal0un
HEPIBHOCTI ¥1 <@ 1 X:>da TOCUTh CKJIAJHO.

Bionoeios. 2 € ('" V2i- l)u(l;ﬁ)

Hpuxaanx 6. [Tpu skux 3HaYEHHSIX MapaMeTpa a KOpeHi X Ta Xp PIBHAHHSA
(Ba+2)x* +(a—1Dx +4a+3=0 3310BOJILHAIOTH YMOBaM i <-1<x<1?
Po3ze’azanns.

3amaua piBHOCWIbHA HACTYIHIN: TIPH SIKUX 3HAYEHHSX MapaMeTpa a TUIbKU
OJIMH, a caMe — OUIBIINI KOPIHb KBAJPATHOI'O TPUUJIEHA
S =Ba+2)x* +(a—Dx+4a+3, ne3a+2#0 HaexuTh 1HTEpBaILy (-1; 1), a qpyruii —
MEHIIUH -1.

'y =(3a+2)fx)

\/O /x.. ,

Puc. 13

Bumoru B naHiit 3a1a4i BAKOHYIOTHCS TITBKH 3-3a YMOB:

(Ba+2)f(-1)<0,
Ba+2)f(1)>0

TakuM 4MHOM MU IIpUXOAUMO JO CUCTCMHU
Ba+2)(Ba+2)—(a-1)+4a+3)<0,
Ba+20Ba+2)+(a-1)+4a+3)>0.

2
ac|—1; ~-—)
Po3B’a3y104uM 1110 CUCTEMY, IPUXOJIMMO 0 BUCHOBKY, 110 ( 3.
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ae (— I; ——)
Bionosios. 3

Mpuxaax 7. Tlpu sKkux 3HAYCHHSX MapamMeTpa a KOPEHi PIBHIHHS
x! =2a-1)x+2a+1=01 00uaBa 1Mo MOYJIIO MeHIII 47?
Po3zs’sa3anus.

Hexaii f(x) = x? — 2(a — 1)x + 2a + 1. Toxi Bumoru 3axadi

10a+9>0, 0 |
2a+1<0, AE|~==—i==—
10 2

BHKOHYIOTBCS, SIKIIO CyMiCHA CHCTEMA
f(-4)>0,
f(0) <0, {

S@®>0, | gxy sanumemo y Burysaai (-6a+25>0, 10610

o

ae|-—;-—

Bionosioes. 102

Hpuxkaax 8. Ilpu Akux 3HAYEHHSX apaMETPa a OJIMH 13 KOPEHIB PIBHSIHHS

a’x* +ax—-2=0 10 a0COJTFOTHIN BeIMUHHI OUTbINH 1, a Apyruii MEHITUN
OIUHUI?
Pos3é’szanns.

3amada pIBHOCHIIbHA HACTYIHIN:MIPU SKUX 3HAUYCHHSIX MapaMeTpa a OJIUH 3

—_— gty - . .
ABOX KOPCHIB KBAaJPAaTHOI'O TpU4JICHA f(x) =a‘x’ +ax~2 HaJICKaTh Ha J1MCH1U

oci inrepsany 15 1),
A npyruii po3MillieHU# 1103a UM 1HTEPBAJIOM, 1 IO MOJIYJIIO HE JIOPIBHIOE
OJTUHMUIII?

Kopucryrounch rpadikom, BiiMIi9aEMO, 110 PIBHO OJIUH KOPiHb TPUUJICHA
%) manexnts inteppany 1 1) Tinpku B ToMy Bunmazaky, komn uncna A— 1 i AL
MaroTh Pi3HI 3HAKHU (KOPEH1 10 MOJIYJII0 HE IOPIBHIOIOTH 1), IPUXOIUMO]I0

BHUCHOBKY, III0 BUMOT'H 33]]a4l BUKOHYIOTbCS TUIBKH MPU yMOB1 A~ 1) -/ (1) <0, gka

B HAIIIOMY BHII4JIKy 3allUIIeThes y BUrasani (@7 —@—2)a* +a—2)<0.

Po3BsI3yI0UH 1110 HEPIBHICTH, 3HaX0auMoO, 10 @ € (-2, -1)u(];2).
Bionogion. @ €(—2; 1) (]; 2).
o
Mpuknan 9. Ipu skoMy 3HaueHHi napamerpa a mapadona ¥ = 402" — 8T + 25
mae 3 Biccto OX 11B1 CITUIbHI TOYKHU?
Po3zé’azanus.

Jlanuil KBaipaTHUI TPUUWIEH MA€ JIBA PI3HUX JIMCHUX KOPEHI, SKILIO
4a #0

{ L~ 16 —100a > 0
BUKOHYIOThCSl yMOBH: - 4 :

— 00" .4
PO3B’S3KOM CHCTEMH € TIPOMIKOK (—0030) U (05 95)

Bionogiow. * < (=005 0) U(0; ?45)
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Hpuxaan 10. ITpu skux 3HAUYCHHAX TapaMeTpa a KBaJpaTHUH

A9 N 1 Ly " .
TpUYWICH Y= (k—l).z? +(}"+"l)‘l‘+}‘ 1 MoxHa NPEJACTAaBUTH Y BUTJISAII [IOBHOTO
KBajipara?

Po3zé’azanus.

2
KBagpaTHuii Tpuunien 4%~ + 6% + € yoxHa npencTaBUTH y BUMIIALI

alz — x0)” gxmo H0ro KOpeHi piBHI L‘Pl :_ Ly = TpiTogro D = 0.B
nanomy Bunaaky D = (k+4)° ;)'1(’6 —1)(k+7) =0, Po3’s13yt0un ocTaHHe
PIBHSHHS, OTPUMYEMO k=-% jk=2

Bionogios. =73 k=2,

Ipuxaan 11. 3HaiiTn 3HaYEHHA apaMeTpa a, IPH AKUX HEPIBHICTh

¢ 9 ¢ 3
Da ns +2)r+ 3 1
(2a+1)z+(a+2)z+3 20 BUKOHYETBCS IS BCIX X.

Pozé’azanus.

D)
I'padik kBagpaTaoro tpuunena J — @& +bx +c po3MimeHuit He Hikue oci OX

a>0

IIPU BUKOHAHHI yMOBZ{ D<0.

{ 20 +1>0

o ) 22 _ 3(9 '

V nawiii 3a1a4i yMOBY MalOTh BHIJIS: (@+2)" =3(2a+1) <0
Po3B’sa3k0M 1i€l cucremMu € @ — 1.

Bionosios. a=1

3asoamnns, AKi MOIHCHA PO386 A3ysamu sIK 000AMKOGI HA 3aHAMMI, OJis
iHOuBioyanvHoi pobomu, abo 051 QOMAUHbLOI pobomiuL:
Po3ss’siz3amu pisnanuns ma nepignocmi:

2 4. L
) (@ —6a+5x=a—1; 4) -axr3
2) ﬁ _ 0; 5) X —4x+3 =0
x+a X—a

3.4 Heo0xioni i 0ocmamui ymoeu 0,11 mozo, uj00 KopeHi Keaopammoz2o
mMpPUYIEHA HAIeHCalu NeGHOMY IHMePB8aly 6iOHOCHO Yucesl m i N HA YUC/106ii

npamiil.
1. Heobxioni i oocmammui ymosu 0ni1 moeo, wjob KopeHi KeaopamHoz2o
mpuynena oyau oinbuumMu m
2. Heobxioni i oocmammui ymosu 011 moeo, wjob KopeHi KeaopamHoz2o
mpuunena 6yau MeHwUMUu m
3. 3naxo0oicentss  ymMo8U  HANENHCHOCMI KOPEHI8 KBAOPAMHO20 MpUyieHd

NEeGHOMY IHMEPBAILY 3ANEAHCHO 6i0 SHAUEHHS napamempd.

Hpuxaan 1. [Ipu sxux 3HaYeHHSIX mapaMeTpa b KOpeH1 piBHIHHS
x_ 2x  3b-4
b+l x—2 (b+1)(x-2)

OunbImi yucia 10.
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Po3é’sz3anns.
[Ipu (b+1)(x—2) =0 pIBHIHHSA PIBHOCWIbHE TAKOMY PIBHSIHHIO:
x* +2bx—3b+4=0. 3BIIKH

x,=—b-b*+3b-4, x,=-b+b’+3b-4.

Tenep HEOOX1THO NEPEBIPUTH, UM HEMAE TAKUX 3HAYEHb b , IPU SIKUX OJUH 3
OJIep>)KaHUX KOpEHIB JOpiBHIOE 2. BusiBnseThcs, 1Mo Take 3HadeHHS €. B 1pomy
JIETKO TIEPEKOHATHCS, SKIIO MiJICTABUTH B PIBHSHHS x° +2bx—3b+4=0 3HAUCHHS
x=2. IIpu ubomy onepxyemo b=-8.

—3b+4 npu b=-8, T0OTO

Jpyruii po3B’sI30K B IIbOMY BUMAAKY JOPIBHIOE

x=14. Omxe, npu b=-8 Mo4aTKOBE PIBHSIHHS Ma€ OJIUH PO3B’SA30K x =14.
IIpu b#-8 1 b#—1 piBHAHHA Ma€ Ba PO3B’SA3KU: x =—b+~/b" +3b—4 . {1 po3B’s13KHM
JiicHI Ipy h<—4,(b#—8) i1ipu b>1. IIpu b=—1 piBHIHHSA HEMAE 3MICTY.
KopeHi piBHsHHS, 1110 OU1bI1 yucna 10:
1) x=14 mpu b=-8
2) Ilpu b#-8 1 b#-1 pIBHAHHA Ma€ pPO3B’SI3KU x=-b+~/b>+3b—4, TOOTO
PO3B’SI’KEMO HEPIBHOCTI:
—b—b*+3b-4>10 1 —b+~b* +3b-4>10.
3BIIKH:
npu b >—6 CIpaBIKY€ETHCSI HEPIBHICTh —b —~/b> +3b—4 >10

pu b <—6 CIIpaBIKYETHCS HEPIBHICTD — b +/b* +3h—4 >10

Ipukaax 2. 3HalTH 3HAYECHHA «, NPU SKOMY OJWH 3 KOPEHIB PiBHIHHS
x> —2ax+5=0B JiBa pa3u MCHIIIHHA BiJ] OJTHOT'O 3 KOPEHIB PIBHAHHA x° +4x —4a =0

Hpuxkaax 3. 3HailTy BCl 3HAYEHHS NapaMmeTpa a, NPU KOKHOMY 3 SKHUX KOpEH1
piBHSHHSA (a—2)x” +2ax+a+3=0HaleKaTh iHTEPBATY (-2;1).

Po3ss’sazanns.

Hexall f(x)=(a—2)x>+2ax+a+3. x —__° X D=4a" —4(a—-2)(a+3).

0
a—

Sxmo a=2, To f(x)=4x+5=0<:>x=—%e(—2;l).

HKH.[O a+ 2 , TO 3a1a4a piBHOCI/IHLHa BHUKOHAHHIO YMOB:
a’> —(a—2)(a+3)=0,

D a

L <o, a_2+1>0,

a

—2<x, <1, =
(a—=2)/(=2)>0,
(a—2)71) > 0;

—2 <O, <~ a € (—oo;— l) w (5:6].
a — 4

(a—2)(a—5)>0,
(a—2)(4a+1) > 0;

Bionosiow. a e (—oo;—i) U {2} U (5:6].

Ipukaan 4. Tpu AKKX 3HAUEHHSAX ApaMeTpa a KOPEeHi piBHAHHS
ax® +(2a—1)x+1=0po3ramosani B inrepsai (-1;1)?



Poze’sazanns3amaua  3BOOUTHCS
D>0,

-l1<x,<1,
af (1) >0,
af (-1)> 0.

BiamoBigs: a e (i i2).
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0 PpO3B’SI3aHHS  CUCTEMH  HEPIBHOCTEM:

3aBaHHA VIS caMolNlepeBipKU

3aseoanns

ona camonepegipku Nel

Po3B’si3aTu nipu BCix a Bubepimov npasunvry 6i0nogion:

PIBHSHHS

x2 +ax +9=0

—a ++a* -36

2

—a +4a’ =36

2

O Npua 236 x, = ,npu a < 36 poss'askis Hemae

O NMpulal26x,= ,npu | a | < 6 pose'sskis Hemae

O Mpu|a| <6 x5 =—a+"a’>~36,npn [a|>6

po3B'A3KiE HeMae
—a +a® +36

O xl,.’l: 2

O Npula| <3 x,=-a=* '\az —9 ,npu | @|> 3poss'askis Hemae

3aseoanns

ona camonepegipku No2

PosB’si3atu ipu Bcix a | Bubepims npasunibHy 8ionogios.

PIBHSIHHS

x? —2ax +4=0

O Nma >4 Xjp=-a= at -4 ,npu @ <4 poss'askis Hemae
O Mpula|<2xp=a+14- a® mpn |a|>?2 pose'ais wemae
Oxp=at \[4127—4

O Nma <4Xx,=ax4-a,npua >4 poss'sskis vemae

O Npu|a|>2 Xjp=atz at -4 ,Mpu | @ | <2 poss'sskis vemae

3aeoanns

ona camonepegipku No3

PosB’si3atu ipu Bcix a | Bubepims npasuibiy 6ionosios.:

PIBHSHHS 2x” — bx +8=0

O Mo 6] 2 8 x5 = 22 =% o 5] <8 porwmevonn
O Mpu [b] 2 8 x;, = 0 2,,2_64 npw | b < 8 pose'askis wemae
O Mo 152 8 x5 = 220" o 5] <8 possandavomas

O Npn [B] =8z, ‘21"64 npu | b| < 8 possasxia nemae

b +b* +64

@) X12 = D
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3asoannn ona camonepegipxu Nod

Po3B’s3aTu nipu Bcix b
PIBHSIHHS
x2—4bx +b-2=0

Bubepimov npasunvry 6i0nogion:

O xl,z :2bi \4b2—b+2

O Mpu b <2 X12 =2b+42-bH , Npu b > 2 poss'askis Hemae
O X|‘2:2bi \4b2+2
O x15=2b b2 +2

O Nmb >-2 X1p = b b +2 ,npn b <2 poss'askis Hemae

3aeoanna ona camonepegipku No5

3HallTH BCl a, PU AKUX
PIBHSIHHS

a’x?> +3x +1=x*>+2ax
Ma€ pi1BHO IBa P13HUX
KOpEHS.

Bubepimov npasunvry 6i0noion:
O a <13/12

O a<-1,a>13/12

O a<-1,-1<a<l1,1<a<13/12
O a<-l,-1<a<l1,a >13/12
O a<-1,-1<a<13/12

3aeoannn ona camonepegipku Neb

3HaiTH BC1 p, IPH SKUX
PIBHSIHHS px° +x +p =2px
Mae PIBHO JIBa PI3HUX
KOpEHS.

Bubepimob npasunvny 6i0nogios:

O p<l/4

O p<0,p>1/4

O p<-1,-1<p <0,0< p <1/4
Op=1/4

O p<0,0<p<l/4

3aeoanns ona camonepegipku Ne7

3HaiTH BCi a, MPHU STKUX
PIBHSIHHS

a’x* —2ax +1=ax?> + x
Mae€ PiBHO JBa PI3HUX
KOpPEHS.

Bubepimwv npasunbhy 6i0nogios:
O a<-1/8

O a<-1,a>1/8

O -18<a<l,a>1

O a=-1/8

O -18<a<0,0<a<l,a>1
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3aeoannsn ona camonepegipku Ne8

3HaiiTu BCi a, IpU AKUX | Bubepimov npasunvhy 8ionoeion:

PIBHSIHHS Oa=-2
x* —ax +a+3=0 wmae Oa=-2a=7
PIBHO /1Ba PI3HUX © a-34a-2
KOpEHS 1 BIJCTaHb MIXK
op¢ AcTa O a=-3,a=7
HUMU 3.
O a=7
Camocmiiina poooma
B-1 B-1I
1. Po3p’sa3aTu nipu Beix a piBHsAHHS | 1. Po3B’s3aTu mipu BCiX a piBHSHHS
x2+10x +a =0 x2+2x+b—-1=0
Bionogiow: Bionogios:
Mpun a < Mpwn b <
X1 = xl =
X2 = _
(x1 < x2) X2 =Lt
(x1 <x3)
Mpn a > poO3B'A3KiB HEmae ﬂpM b > pO3B'A3KiB Hemae

2. 3HallTH BCl a, IPU SAKUX

: 2 e =3 _ o . .
PIBHSHHS ¥ —2ax +2a =3-4x Mae 2. 3HaiiTu BCi p, 3a SAKUX PIBHAHHA
P1BHO [Ba PI3HUX KOPCHA 1 BIACTaHb px* —x+p=2px — x> —lyqe piBHO 2

MI>K HUMH JIOPIBHIOE 1. Di3HUX KOpeHst

=[?
a o< 0 <p<f

ay = Binnosizab.

Bignoigp. (41 < @2)

3asoanns 3 RIOKA3KOI0

2
Ipukaanx 1. Po3s’s3atu npu Beix a piBasuusg X +2x—a=0.
Po3é’sazanns
JlocmiiuMo piBHSHHS Ha iICHYBaHHS PO3B’S3KiB. 3py4YHO 3HAUTH OIHY YETBEPTY

: D .
YaCTHHY TUCKpUMiHaHTa — =1 +a. B 3aneHOCTI B1J] 3HaY€Hb apaMeTpa a

MO>KJINBI TPH BUIIAKH:

Bunanok 1. a << —1
Bunanok 2. a = —1
Bunanok 3.a > —1
Bionosiob.

Mpuxnax 2. Po3B’s3aTy npu BCixX b piBHSHHES ¥+ 20x—1=0.
Po3ss’szanns
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3HAiTH OJHY YeTBEPTY YaCTHHY JUCKPHMiHaHTa — = b2 + 1. OCKiIbKH
y y y

Ll

-

KBaJIpaT Oy/Jb-sIKOT0 IIHCHOrO YMCIIa 3aBXK/I1 € HEB1JI'EMHUM YHUCIIOM, TO
AUCKPUMIHAHT OyZe TOaTHIM YHCIIOM MPU JIOBUIHHUX 3HAYCHHSIX mapaMmerpa b.
OTxe, pIBHSHHS 3aBXI4 Oy/Jie MaTH JBa JIMCHUX KOpEH1. 3HalaeMOo iX:
x1=—b—«fbg_+1, x2=—b+m-

Bionosgioes.

Ipuxkaax 3. Po3B’s3aTH npu BCIX p pIBHIHHS X —px +4=0.
Po3zeé’azanns 1 .
JlocniiuMo 3HaYeHHST JUCKPUMIiHAHTA D=p*-44=p"-16. B 3anexnocri
B1Jl 3HAYEHHS TUCKPUMIHAHTA MOKJIUBI TPU BUTIAJKU:
Bunanoxk 1. D < 0
Bunamok 2. D = 0
Bunanok 3. D = 0
Bionosiow.

Ipuxnan 4. Po3B’s3aTu pu BCIX a PIBHSHHS ax+2x-4=0.

Posé’sazanns

VY 3aneXHOCTI BiJl 3HAUEHHS MapaMeTpa a MU OTPUMY€EMO Pi3HI PIBHSIHHS.
SAxmio a=0, To piBHSHHSA CTa€ JIHIMHUM, K10 @ # 0 pIBHSHHS CTa€ KBaJAPATHUM.
B npoMy BuUnagKy KiIbKiCTh pO3B’SI3KIB 3aJI€KUTh Bl 3HAYEHHS JUCKPUMIHAHTA!
D =22 —4(—4)a =4+ 16a = 4(1 + 4a). [luckpumizaHT npuiiMae 3Ha4eHHs 0,
akuo 1+4a=0, npu upomy a = —0,25.
BiamiTuMo To4yku a = —0,25 Ta a=0 Ha KoOopaMHATHIN TIpsAMI a. B 3amexHOCTI
BiJl 3HAYCHHS a Tpeda po3iOdpaT 5 MOKITMBUX BUMA/IKIB:
Bunagok 1. a << —0,25
Bunagok 2. a = —0,25
Bunagok 3. —0,25 << a < 0
Bunanoxk 4.a =0
Bunanok 5.a = 0
Bionogiow.

IMpukaax 5. Po3’s3aT NpH BCIiX a PiBHAHHA dx+x-a=x-ax+l.
Po3ss’sz3anns

[Tepenecemo BCl 1OAAHKM 13 MPABOi YACTUHU PIBHSHHSA B JIBY 3
MPOTUIICKHUM 3HAKOM a’x? +x—a—x% + ax — 1 = 0 i 3uaiizemMo KoedirieHTn
NpY OJTHAKOBUX CTEIEHSX X:
(a2 —1)x? + (a+ 1)x— (a+ 1) = 0. 3actocyeMo (GOpMyYITy IEpPETBOPEHH
pi3HMI KBaxpaTis y mobyrok a2 — 1 = (a— 1)(a + 1) i BuneceMo critpHHi
MHOXHUK (a+1) 3a qyKKu
(@a+1)((a—1)x*+x—-1)=0.

SAxmo mapamerp @ = —1, TO piBHAHHS 3BOJAUTHCS A0 TOTOxRHOCTI 0=0.
OT1xe, Oro PO3B’sI3KaMU € BCI JIACHI YHCTIA.
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Hexaii a # —1, toni a + 1 # 0.IloxutuBim oOuB1 YaCTUHU PIBHAHHS Ha (a+1),
orpuMaemo (a — 1)x? + x — 1 = 0. B 3a1eKHOCTI Bij 3HAYCHD rapamerpa a
OJIEP>KMMO PI3HOT'O BUlY PIBHSIHHS.

ko a=1, To piBHAHHS cTae MHIAHUM. AKkmo a # 1, To piBHIHHS Oyzae
KBaJpATHUM.

OOYHCIUMO IUCKPUMIHAHT piBHsHHA: D = 1 — 4(—1)(a— 1) = 4a — 3.
JIucKpUMiHAHT TepeTBOPIOETHCS B Hylb Tipu @ = 0,75. BigMiTumo Tenep Ha
JIHCHIM oci 3HaueHHs mapamerpa a = —1,a = 0,75, a = 1 B nopsAJIKy 3pOCTaHHS.
V 3anexHOCTI BiJl 3HAYEHb IMapaMeTpa a MOKJIMBI 7 BUIIAAKIB.

Hpuxian 6. Poss’s3aru npu Beix b piBusaus bx? —1 = b — x.
Po3sé’sazanns.

[lepenecemo BC1 JOJIaHKH 13 MPABO1 YACTUHU PIBHSIHHS B JIIBY 3
MPOTHIIEKHUM 3HAKOM bx2 — 1 — b + x = 0 i 3aMHUIIEMO [0 CTeNEHsM X:
bx? +x—(1+b)=0.

Axmo b=0, To piBHAHHS cTa€ HiHIHHUM. SIKI0 b #* 0, TO pIBHSIHHS Oy/e
KBaJI[paTHUM. 3HAWIEMO HOTO TUCKPUMIHAHT

D =1+ 4b(1+b) = (2b+ 1)?. luckpuMiHaHT IEPETBOPIOETHCS B HYIIb, SIKIIIO
b = —0.5, a B pemTi BUMAKIB BiH J0JaTHIN. B 3a/1e’KHOCTI B 3HaYEHHS
napameTpa b po3riasHEMO TPYU MOKIIMBI BUTIAIKU:

Bunagok 1.b =0

Bunagok 2. b = —0.5

Bunagok 3. b #01b #= —0,5

Bionosiow.

Mpuknan 7. 3HAlTH BCi p,IpH AKUX PiBHAHHA p°X° — X + 1 = 2pX Mae piBHO
JIBa PI3HUX KOPEHI.
Po3ss’si3anns
BimHiMaemo Bij 000X 4aCTHH PIBHSHHSA 2pPX, OTPUMYEMO
p?x? —x + 1 — 2px = 0. 3amMIIeMO MO CTENEHsM X:
p?x? —(1+2p)x+1=0.
CKJIaCTH MOJA/NBbIIUN aJITOPUTM PO3BSA3aHHS, PO3T/IAHYTH BUNIAIKH:
Bunagok 1.p =0
Bumnagok 2.p # 0
Bionosios.

Ipuxnanx 8. 3HaiiTH BCi a, IPH IKUX PIBHIHHS P tax—a+1=0ype piBHO J1Ba
PI3HHUX KOpEHi 1 BIICTaHb MiK HUMU JOPiBHIOE 1.
Po3zé’azanns.

PiBHSIHHS € KBaJlpaTHUM IPH BCiX 3HAYEHHSIX MapameTpa a. 3HailiemMo
IMCKpUMiHAHT D =& —4(-a+1) =& + 4a—4. PiBHSHHS Ma€ PiBHO J(Ba Pi3HUX 3HAYCHHS,
SIKIIO TUCKPUMIHAHT JIOATHIHN, TOOTO £ = @ +4a-4>0. 3anumemo pO3B’s3KH

_—a—\fa2+4a—4 _—a+«la2+4a—4.

. = L Xy =
KBAJpPATHOrO PIBHAHHA: 2 i 2
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Jlpyruit KopiHb OUTBIINMA MTEPIIOT0, TOMY BIJICTAaHb MK HUMH JTOPIBHIOE

—a+\/a3 +4a-4 ~ —a—ja* +4a-4 .

2 2

' _ 7 -_ 2 — 7
e a+\(a +4a 4+a+«fa +4a -4 xg_;ﬁ: fa +4ﬂ‘4-

2 5
. 2 .
OTxe, 3a1a4a 3BOAUTHCS /10 PO3B’A3KY PiBHSAHHS V¢ +4a¢—-4=1BinHOCHO
HEBIJIOMOT0 a Ta npu oOMexkeHH1 @ +4a—4>0.][igHiciun 0OuIB1 YaCTUHU PIBHAHHS

L—x=

710 KBaJIpaTy, OJCPIKUMO a+4a-4=1mp 3a0e3neuye yMOBYy & +4a-4>0.
P03B’smKEMO OJIepIKaHe PIBHSHHS a2 + 4a — 5 = 0, 3BigKku
a;=-5Taa, =1

3aBaaHHs 1J15 caMoIiepeBipKH

3aeoanns ona camonepesipku Nel
1) 3HaliTu Bci Bubepimov npasunvny 6i0noion:
3HAauEHHs MapameTpa b, O b =0
3a SIKuX O b=1/8, b =3
s O b=0,b=1/8
b?x* + bx —6=3bx*> +3x —2b ?
Ma€ piBHO OJMH O b <1/8
pO3B’ﬂ30K O Takux sHa4YeHb Hemae
3asoanns ona camonepegipku No2
Po3B’s13aTn nipu BCix a Bubepimwv npasunbHy 6i0nogios:
. a +o
P1BHAHHA O Mpma =20 X, =- 1n Xy = T’ npu a <( poss'askig Hemae
ax?+3=a -3x. ;
a b—
O NMuva <32x=-1,nppma>3/2x;,=-—1nx, =" -
O Npua=0,a=32x=-1,
-3
mon aZ 0, aZ 32 x; =1 nxy = ——
a -3 a+3
O Mua=0x=-1,npn a# 0 x, =T, WX =
3aeoannsa ona camonepegipku No2
PosB’si3atu ipu Bcix b | Bubepims npasuivbiy 8ionosios.
PIBHSHHS O Non b <2 : b-2 R e
mb <2x,=-1vnwx,=—"—,npu po3B'asKis Hemae
2x2 + b = bx? -2x. P 1 27 p P
b
O Nmb >1 X =—1un Xy =7, npu b <1 poss'askis Hemae

b-2’

b
9) I'Ipmb=1x:—1,npmb¢1x=m

b
ONpmb#1,b#2x=-1,x,=7——>,nub=1unb=px=
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3.5.Y3azanvniowue nosmopenns
Ipuxaanx 1. Po3p’s3aTH BITHOCHO X PIBHSIHHS
3mx — 5 , dm—11 _ 247
m—1)x+3)  m—1  x+3
Po3zé’sazanns
To 3micty 3anaui (M= 1) (¢4 3) %0, 110 m 1, x = —3.
TTOMHOXHMO 00U BI YacTHHY piBHsHHS Ha 7 — 1) (¢ + 3) # 0, OTPUMAEMO
(4m — 9) x = 31 — 2m.
npy m 7= 2,25 x =

31 ~—2m
3BiacH dm—9
Tenep HEOOX1HO MEPEBIPUTH, UM HEMAE TAKUX 3HAUEHb M, 32 SKUX 3HaAlICHE
3HA4YE€HHS X JOPIBHIOE -3.

31 —2m __

dm—9 , TOOTO Mpu m = —4.
TakuM guHOM, ipr 1 7= 1, m 55 2,25, m 7 — 0,4 pignsanns Mae euHAI KOPiHb
- 31 —2m

4m—9 "
I[Ipuy m = 2,25 1 m = —0,4 piBHSIHHS pO3B’sA3KIB HE MaTume. [lpum = 1
PIBHSHHS HEMAE 3MICTY.
k1o miacTaBUTH B JaHe PiBHAHHSA m = —0,4, OTpUMAEMO PIBHSIHHS

6x--2 | 61  2¢L7

. —— To—

7 (x4 3) 7 x+3°
OTtxe, sxio m = —0,4 TO AaHe PIBHSIHHSI MaTUME 3MICT, ajie KOPEHIB I1€ PIBHSIHHS
HEMae, OCKUIBKU KOPIHb X = —3 CTOPOHHIN KOPIHb.
Kooiwcna 3 nepisnocmeti 6udy Ax > B, AX <~ B, AX = B, @60 AXx = B, 0e A i
B — oOiticni yucna abo pynxyii 6i0 napamempis, a x — OilicHa 3MIHHA 8eIUYUHA,
HA3UBAEMbCSL NIHIUHOW HEPIBHICMIO 3 OOHIEI0 3MIHHOIO (X).
Hanpuknao, nepisnicmp M — 1) % <5M yiyiiing gionocno x.

X _ 5m
Ilpu m = 1 x — 6y0v-saKe uucno, npum > 1 x < o pum <1
5m
m—1"
2t —m m 3

Po3g sicemo Hepignicmy (m—2) (x+8)  m—2 ~ x+3
3 0anoi ymosu cnioye, o m # 2, x # —3.
(m—2)x— (6 —Tm)

Ilepemeopumo Oamny nepisHicms 00 suensdy:  (m—2 k& +3) , nomim:
6—Tm
T

—+3 >0

KA PIBHOCUNbHA OAHIll HEPIBHOCMI § 3600UMbCSL 00 CYKYNHOCMI 080X

cucmem.

{x> 6—-7m’
m— 2

x> =3,
{x< 6 —~T7m

m—2"
x < —3.

6—7m
Jlns ubopy po36 53Ky KONCHOI 3 HUX NOPIBHAEMO 8eaudunu m—2 i -3. [ yvoco

6—7m __(_3)=___i"_

PO32NIAHEMO PI3HUYIO ™ —2 m—2




29

_i < 0 _ dm >0 .

m—2 ,}ZKwoﬂl<0iﬂl>2‘, m—9 , SIKUWO 0<"z<2;

4m ’

— =0 npyu m=0.

m— 2 P

6—17m 3 6—7Tm ~_3

Om:)fce, moe—2 , AKWO m< 0 i m> 2 m—2 = ,, AKWO Ogm < 9
3si0cu crioye po36 30K HepiGHOCMI:

.6 — Tm\ .
Axwo m<0 [ m>2; xe(—w, ,,,_2)U (—3; ).

- ___‘ 6—7m_'
x€(—oi —8) U (S5 ),}ZKWO 0<<m < 2.

4. PiBHSIHHS 3 mMapaMeTpaMu, 0 MiCTATh 3HAK MOIYJIsl
Bionpayrosanns nasuuox poss’sa3yeants pigHanb 3 napamempam, ujo
MiCcmams MOOYIb aneeopaidHuM CnocoOoM.
Hpuxaan . Po3B’s13aTu piBHSAHHA 3aJI€KHO BIJ] IapaMeTpa a
[3x — 4] =a+x
Po3ze’azanns
[3x —4| =a+x,|3x— 4| —x = a.

4 4 1
3x—4=0,x=-. SMxkmox=-,T0a=—1-.
3 3 3
4 X
3
4 4
X< -, X=-,
{ 3 abo { 3
—3x+4—x=a 3x—4—x=a
4 4
4 4 X < = X ==
< - X = ’ '
{ X=3 a60{ 3’ 13 abo 1 3
—4x=a—4 2x=a+4 x:—za+1 x:5a+2
1 . . .1 .
Skmo a << —1 3 TO PIBHSHHS HEMA€ KOPCHIB; SKIIO & = -1 3 TO P1BHSIHHS Mae€

. 4 41 : . 1
OJIMH KOPiHb X = -} AKIIO & > -1 3 » TO PIBHSIHHS M€ JIBa KOPEH1 X = —a + 2 Ta

1
X=——a+1.
4
Bionoesiow.
} 1 .
kmo a < —1 3 | HEMAae KOPEHIB;
a '11 X :
SIK =—1-:xX=—;
o B 37
. 41 1 1 ,
SIKIIO A = —15 : x=5a+2,x=—Za+ 1.

Hpuxaanx 2. Po3p’g43aTu piBHAHHS 3aJIEXKHO BlJ IapaMeTpa a
2x— x|+ |x—1] = a
Po3zs’s3anns

SIkuo a=1, To piBHsAHHS Mae Ge3inid kopenis [0; 1];sakmo a # 1, To piBHAHHS
MaTHME OJIUH KOPiHb, SIKMM 3HAWIEMO 13 CUCTEM

2Xx+1=a, 2x—1=a,
abo
a<1; a>1.



1+a

a—-1 .
OT)Ke,x=THpI/Ia<: 1,x:7npna:>1.

Bionosiows. SIxkmo a=1: x € [0; 1];

- a—1
ﬂKHlOElilZXZT;

o 1+a
Ko a => 1: XIT.

3aBaHHA VI caMoniepeBipKku
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3aeoannsn ona camonepegipku Nel

Po3B’si3aTu nipu BCix a
PIBHSIHHS
|x +a|=x — a — ax.

Bubepimov npasunvny 6i0nosion:

O

O

Mu a <0 x =0,npn a =0 x < -2 ,npu 0 < a <2 poss'askis Hemae
nmpma =2 x 22, npua >2 x =2.

Mua <0 x <-2,npua =0x <0,npn 0< g <2 poss'sskis Hemae
npma=2x=0,npua>2x=2.

M a <0 x =0,npu a =0 x <0,npu 0 < g <2 poss'sskie Hemae
nma =2 x 22, npua >2 x =2.

Muma <0 x=0,npna =0x >0,npn 0< g <2 poss'askis Hemae
numa =2x <-2,npua>2x=-2.

3aeoannsn ona camonepegipku No2

Po3B’g3aTu nipu BCIX p
PIBHSIHHS:

|x —pl=px —x —p

Bubepimov npasunvny 6i0nosion:

@)

@)

Mom p <0 x =2,npu p =0 x 22 ,npn 0 < p <2 poss'askis Hemae
nmpup =2x <0,npup >2 x =0.

Mpn p <0 x =O,I'IpVI]) =0 x <0,npu 0<p < 2 pose'sskis Hemae
npup =2x 22, npup >2 x =2.

Mmp <O0x 22, nmpup =0x <0,npm 0< p <2 x =0,
npu p =2 3¢ :2,|'|py| p > 7 pose'askis Hemae

Mpm p <0 x =0,npn p =0 pose'sskisremae npu 0 < p <2 x <0,
nmpup =2x=2,nmpup >2x =22.

3asoanns ona camonepegipku No3

Po3B’s13aTH 1ipu BCiX a
PIBHSHHSL:

3x +2al=3x -2a -6

Bubepimv npasunviy 6i0nosion:

O

O

Mma <0 x=0,npna=0x >20,npn 0< a <1 poss'askie Hemae
nmpma=1x <-2/3,nppua>1x=-2/3.

Mma <0x <2,nmpua=0x <0,npn 0< g <1 pose'sskis Hemae
nmpna=1x=0,nppua>1x==-2/3.
Mo a <0 x =0,npma =0 x <0,npn 0< g <1 pose'askis Hemae

nmma=1x=-2/3,nppna>1x=2.

Mua<0x 22,nmpua=0x <0,ngpu 0< a <1 x =2,

npm @ =1 x =0 ,npn a > 1 poss'askis Hemae
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3asoanns ona camonepegipxu Nod

3HalTH BCl @ , IPU SIKUX
PIBHSIHHS
| x2 + a + 1| =4 x Mma

€ PIBHO OJIMH PO3B’ 30K

Bubepimov npasunvhy 6ionosios
O a=-2

O a=-1
O a=3
O a=4

O TaKuX 3HaYyeHb Hemae

3aedanns ona camonepesipku Ne5

Po3B’s13aTu ipu BCixX b
PIBHSIHHS
|lx — b= x —3

Bubepimov npasunviy 6ionosios

O NMpn b >2 pewenniHer,npn b =2 x >3, mpn b <2 x =(b +3)2.

O NMpn b >3 pewernid e, npn b =3 x >3 npn b <3 x =(b +3)2.

O Npub>2x=(b+3)2,mpub=2x >3, npu b <2 poss'sskis Hemae

O Mpub>3 x=(b+3)2,mpub =3x >3,npu b <3 poss'sskis Hemae

3agoanusn ona camonepegipku Ne5

Po3B’s3atu npu Beix a
PIBHSIHHS

|lx =2|=2x —3a -1

Bubepimv npasunvhy 6ionosios

O NMma<lx=3a-1,npna >1x=a+1.
OnMma<lx=a+l,npuma >1x=3a-1.
O Mma<3x=3a-6,nmpna >3 x=2a-3.

O NMma<2x=a+1l,npna >2x=3a-1.

Camocmiiina poooma

Po3B’g3aTu nipu BCiX a pIBHAHHSA

lx —1|=2x — a +2
Bionosiow.
Mpu a 2 x:

nov o a < (2] x =[7]

Bionogion. ©

3HalTH BC1 3HAYCHHS MapameTpa a,

. 2 —
IpY SKUX piBHSAHHS [ X~ +2a|=6x
Ma€ piBHO OJIMH PO3B’A30K.

3asoannsa 3 RIOKA3KOI0

Hpuxkaanx 1. Po3’s3aTu npu BCIX a piBHAHHSA: b — 1/ =2x +a.

Po3ze ’azannusa:

VY 3a5exHOCTI Bijl 3HaKa BUpa3y * — 1 po3risHEMO JBa BHITJIKH:

x—1=0
x—-1<0

Bunagox 1.

Bunanox?2.
Bionosiow.




Mpuknan 2. Poss’s3aTu npu Beix b piBHsumas: X 6/ =x—2.
Po3ze’azanua:

OckiJIbKY B TIPaBiil 4aCTHUHI MapaMeTpa Hemae, TO 3pYYHO PO3TIISTHYTH J1Ba
BUIAJIKU B 3aJIGKHOCTI BiJl 3HAKY MPaBOi YaCTUHU X — 2.

Bunamox 1. x=2<0
Bunagok 2. x—2=0
Bionosiow.

Hpuxaanx 3. Po3’s3aTH npu BCIX p pIBHIHHS:
Po3ze’azanns:

VY 3anexHOCTI Bijl 3HaKy BUpa3y X ~ 2 po3riIstHEMO 2 BUMAKU:
Bumagok 1. *—2=0
Bunagok 2. x—p<0
Bionosioes.

Hpuxaanx 4. 3HaiiTH BCi a, IPU IKUX PIBHAHHSA [* +a|=2x \ae PIBHO OJIMH
PO3B’SI30K.
Po3ze’azanus:

VY 3aneXHOCTI BiJl 3HaKy BUPA3y PO3TISHEMO 2 BUMAJIKH:
B 3anexxHOCTI Bi 3HaKy MpaBOi YaCTUHM PIBHSAHHSA 2X MOXJIMBI J]BA BUIIA/IKU:
Bunanmok 1. 2x<0

x—p|=px—1.

Bunamok 2. 2x=0
Binmosings.

S5.PanioHaJibHi pIBHSIHHA 3 IapaMeTpaMu

Mpuxkaax 1. VY 3anexHOCTI Bl 3HaYEHHS TapaMeTpa a BUSHAYUTH YUCIIO
kopeHiB piBmsHug X* + (1 — 2a)x? + a2 — 1= 0.
Po3zs’szanns.
JlaHe piBHSIHHS € palliOHAJILHUM PIBHSHHSM YE€TBEPTOTO CTETICHS, OTXKE,
MosKe MaTH He Ginbiune 4 kopeniB. Hexaii y = x2, nepenuiuemo piBHAHHS Y
sursiai y2 + (1 — 2a)y + (a? — 1) = 0.
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Buxigne piBHSIHHA Ma€ 4 KOpPEHI, SIKIIO OCTAHHE KBAJpaTHE PIBHAHHS Ma€ 2 pi3Hi

no/aTHI KopeHi. JlocTaTHI yMOBH 1IbOTO 3aMKCaH] y BUTJISIII CHCTEMH (BITKA
napaboJiy HampaBJIeH] B TOPY):

D=5—4a=>0,
1 1y - ) . 5
Ve = 5(2(1 —1) > 0, 3inku cringye: a € (1; Z)'
f(0)=a?-1=>0.
Aximo oauH 13 KopeHiB y; = 0, a npyruii Kopiab Y, => 0, TO BuxigHe
piBHAHHS Oyjie MaTH 3 KOpeHi. 3amuiieMo YMOBH I[bOTO BUTAJKY:
D =5—4a =0,
1 - . .
Ve = E(Za — 1) >0, 3igxu crinye, moa = 1.
f(0)=a?>-1=0.
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BuxinHe piBHSHHS 1O 3MiHHIN X Oy/ie MaTu 2 KOpPeH1 X; = £./Y, , SKILO
OJIUH 13 KOpeHIB y; <X 0, a Ipyruil KopiHb y, > 0. YMOBOO IIbOI'O BUIIAAKY Oyie
HepiBHIcTh f(0) < 0,a60a € (—1;1).

. 5 . . .
Kpim nporo, sxmo D = 0 (a = Z) , TO BUX1JHE PIBHSHHS TaKOXX Ma€ 2 KOpeHi

”lful

3
Xjp= 2 77 %

Posrisinemo tenep Bunagok, konu y; = 0, a 1pyruii Kopinb y, << 0. Toxi
BHXIJIHE PIBHSHHS 110 3MIHHIM X Oy/e MaTu e AMHHUN KOopiHb X = 0. JlocTaTHROIO
YMOBOIO [ILOT'O € CUCTEMA:

f(0)=a%?-1=0,
1 1Y -

Ve = E(za —-1) < 0;

I HapemiTi, BUXi/iHE PIBHAHHS HE Oy/e MaTH PO3B’s3KiB B JIBOX BUIAIKAX:
a00 KoM 00uABa KOpeHi B’ eMHl y; < 0, 1 Apyruid KOopiHb y, << 0; abo Koiau
KOpEHIB y KBaJpaTHOI'O PIBHAHHS B3araji Hemae, To0To D < 0. JloctatHs ymoBa

BIZICYTHOCTI KOPEHIB BU3HAYA€THCS CYKYITHICTIO
D=5-4a<0
D=5-4a>0 r
!},,—:1;(2(1 1) <0 = a € (-0 I)U(%I F00).
f(0) —al—1>0
Bionosioe.

5 ) ) )
Skmo 1 << a < 7 4 xopeHi; sAKmo a = 1: 3 KopeHi; sKio a = —1: 1 KOpiHb;

a=—1.

5 . _ 5 .
ko —1 <<a<1, a= e 2 KOpeHi; skmo a << —1, a = 2 - KOpeHiB Hemae.

Hpuxkaanx 2. Ilpu AKuX 3HAYEHHAX NapaMeTpa a HEPIBHICTh
7a?—-a-2 _ .. .

X + ——— < —7a Hemae po3B’A3KiB, OUTbIINX 17

X—a
Pos3é’szanns.

. x?+6ax—a—2 _ .
[IpuBeneMO HEPIBHICTH JI0 BUTJISTY < 0. OcKUIbKH
. D

JTUCKPUMIHAHT YUCEIbHUKA " =9a?+a+2>0 J1s1 OYJIb-SIKOTO a, 3aIUIIEMO

Go)E0) g e
X—a

X, = —3a—+V9a?+a+2;x;, = —3a+V9a%+a+2.

P03B’43y104M OCTaHHIO HEPIBHICTh METOJIOM 1HTEPBAIB, IPUXOIUMO 0
BHUCHOBKY, 110 YMOBA 3aj1a4i Oy/ie BUKOHYBATHUCS TUTHKU MTPU TAKOMY PO3MIIIIEHH1
TOYOK X;, X5, a Ha OCl aOCIHC, MPU SKOMY CyMiCHAa CUCTEMAa HEPIBHOCTEH:

{xz =1,
a=1

PIBHOCHJIbHY HEPIBHICTb

: : 1
P03BA3y104H 110 CUCTEMY, OTPUMYEMO BiJNIOBiAb: a € [E; '1],

Bionosiob. a € E, 1]



3aBIaHHA IS caMoIepeBipKU
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3asoanns ona camonepegipku Nel

Po3B’s13aTH piBHAHHS
3a

x -4 IpH BCiX a.
Bubparu npaBmibHy
BIJAMOBIOb:

Bubepimov npasunvry 6i0noion:
O Npn-43<a<323i 323<a x=-2£44+3a,

np a =32/3 x =-8, npn a =—4/3 x =-2, npu a <—4/3 poss'askis Hemae

O Npma>-43 x=-2+44+3a,

npu a =—4/3 x =-2, npu a <-4/3 poss'askis Hemae

O Mpna>-43 x=2+44+3a,

npma=-4/3 x=2, npua<-4/3 pO3B'A3KiB HeMae

O N -43<a<0i0<a x=2+44+3a,
npua =0 x =0, npua =—4/3 x =2, npu a <—4/3 poss'askis Hemae

3agoanns ona camonepegipku No2

Po3B’s3aTu piBHSHHS

3a
-x=0 .
x —4 IpH BCIX a

Bubepimov npasunvny 6i0noion:
O NMpn-43<a <323 323<a x=-2+44+3a,

npu a =32/3 x=-8, npu a =—4/3 x =—2, npu a <—4/3 poss'askis Hemae

O NMpua>-43 x=-2++4+3a,
npu a =—4/3 x =-2, npu a <—4/3 poss'askis Hemae

O NMpua>-43 x=2++4+3a,
npma =—4/3 x=2, npu a <—4/3 po3B'A3KiB Hemae

O Npu -4/3<a <0 i 0<a x =2+44+3a,

mua =0 x =0, npua =—4/3 x =2, npu a <—4/3 poss'askis Hemae

3asoanns ona camonepesipku No3

Po3B’si3aTu piBHSHHS TpU
4p
BCIXp x +4

+ x =0

Bubepimv npasunvhy 6i0nosios:
O Mpnp<l x=-2(1+41-p),

mup =1 x=-2, npup >1 poss'asisHemae

O Mup<0io0<p<l x=-21%41-p),

O Mpu-1<p<0ip>0 x=-21£41+p),

O Mpnp<-3 i-3<p<l x=-21x41-p),

nmp =0 x =0, npup =1 x=-2, npu p >1 poss'askis Hemae

mpp =0 x=0, npup=-1 x=-2, npu p <—1 poss'askis Hemae

npup =-3 x=-6, npup =1 x=-2, npn p >1 poss'sskis Hemae
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3ago0annsa 0na camonepegipku No4

Po3B’s13aTu piBHAHHS
12 a

MIpH BCIX a.

Bubepimov npasunvry 6i0noion:

O Npma>-3/4 x=-3+49+12a,

nom a =-3/4 x =-3, npu a <-3/4 poss'askis Hemae
O Npma>-43 x =-2+44+3a,

npv a =—4/3 x =-2, npu a <—4/3 Ppos3B'A3KiB Hemae
O Npma>-43 x =-3+44+3a,

npua =-4/3 x=-3, npua <-4/3 PO3BASKis Hemae

O M -3/4<a<0i0<a x=-3+49+12a,

nova=0 x=0,

no a =-3/4 x =-3.

npu a < -—3/4 poss'asKis Hemae

3aeo0anna ona camonepesipku No5

Po3B’s3aTu piBHSHHS

X 1
+

=0
2x —a x +2

U BCIX a.

npu a

O NMpna >2
npu a =2

O NMpma>11i-3<a<l x =—2:t'\}3+a,

nmua=1 x= nov a< —3 poss'asKis Hemae

O Mma>0i-4<a<0 x=-2++4+a,

npu a< —4 po3B'A3KiB HEMaE

npu a =-—

Bubepimov npasunvny 6i0noion:

i—-2<a<2 x=-2+42+ a,

npu a< —2 po3B'A3KiB HeMae

x =-4,
=0

x =-4,

x =-4,

O NMppa>-1i-5<a<-1 x=-2++5+a,

npu a< —5 po3B'A3KiB HeMaeE

3aseoanns ona camonepesipku Nob

Po3B’s13aTu piBHSIHHS
— da
x +3 IIPU BCIX a.

Bubpatu npaBuiibHy
B1/ITIOBI/Ib:

+1=0

O Npn a
O Npu a

O Npu a =1 poss'ssxie vemae, npu @ % |

Bubepimwv npasunbhy 6i0nogios.:
O Npn a =—1 pose'sskie vemae, npu a 7% —1

= —1 poss'sakie vemae, npn @~ —1

=0 Po3B'd3KiE Hemae, NpU 4 7 0 x

X

x=a-2.
=a-2,
x=-a-4
=a-4.

3agoanns ona camonepesipku Ne7

Po3B’s3aTH piBHSHHS

a +1 3
x+a+l1 x+3
IIPU BCIX a.

Bubepimov npasunvuy 6i0noion:
OnMma=2 x£3,0mua £2 x=0.

O Mpn g =~ possraienenae, npn ¢ £ -1 x =0,

O Mwa=2 x 23, npna =0 posnierence,npu a £0,0 £2 x=0.

O Mpn a =-1 possimnicvenae, npn ¢ =2 x £-3 pua £-1, 0 #2 x =0.
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3agoanns ona camonepesipku Ne7

Po3B’s3aTn Bubepimv npasunvuy 6i0noion:
piBHAHHA O nub=-1 x#2,mub #-1 x=0.
- =0
x+b x+2 O NMpub=2 x #£-2,npn b =1 poss'sasicnemac, npu b 2, b #0 x =0.
pH BCiX b.

O Npub=-2 x #-2,npn b =0 poss'saxievemae, npu b £ -2, b £0 x =0.
O Mpnb =2 x #-2,npu b =0 posssaiewemae, npu b £2, b £0 x =0.

Camocmiiina poooma
B-1 B-1I
Po3B’s13aTH piBHSHHS Po3B’s13aTH piBHSHHS
1+2a 1+ a
+1= —1=0
23 ar 8 1= x =5 .
MIpH BCIX a IIpH BCIX a

3aeoannsa 3 RIOKA3KoI0

Ipuxknan 1. Po3p’s3aTu piBHIHHSA x—1
Po3sé’sazanns.

0 .
IIpH BCIX a

43

OCKiNbKH 3HAMEHHHUK JIpo0y x—1 He MO’Ke NPUIMATH HYJIbOBHX 3HAYEHb, TO
oTpumyemo oomexeHHs X — 1 # 0, abo X # 1. MHO)XHUMO 00M/B1 YaCTUHU
piBHsHHS Ha X — 1, 3Haxoqumo a + (X — 1) = 0. BigniMaemo Big 000X 4acTUH
piBHsSHHT @ — 1, MaeMo X = a— 1. Ockumbku X # 1 ,Toa — 1 # 1, oTke, a # 2.
Bionosiow.
b, 1 _
Hpuxkaanx 2. . Po3B’s3atu piBHAHHS x—# x+1  [pH BCIX a.
Pos3seé’szanns.

3HaMEHHUKH B IpoOax HE MOXKYTh MEPETBOPIOBATUCS B HYJIb, TOMY
3anumeMo ooMexxkeHuI X — b # 0ix+ 1 # 0,a00X # b i1x # —1.
MHOXUMO 00OMBI YaCTUHM PIBHAHHS Ha CIILHUHI 3HaMeHHUK (X — b)(x + 1),
orpumaemo b(x + 1) + (x — b) = 0.
Po3kpuBIIM TyKKH 1 CIPOCTUBIIN BHpa3 oTpuMyeM bx + x = 0. Bunocumo 3a
nyxku x: (b + 1)x = 0.

VY 3aneXHOCTI Bijl 3HAUCHHS MapamMeTpa b MOXKIIMBI J1Ba BHIAIKHU:
Bumagok 1. b+ 1 =0
Bumagok 2. b+ 1 # 0

Bionoeiow.
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?
. +x .
Ipuxaan 3. . Po3p’sa3aTu piBHSIHHS -2 IIPU BCIX P.

Po3zé’azanus.
. P o
OCKUIbKH 3HAMEHHUK JIPO0Yy —_, HE MOXe NPUiiMaTH HYJIbOBHX 3HAYCHb, TO

oTpuManu ooMexeHHs X — 2 # 0, X # 2. MHOXXUMO 0OW/IBl YaCTUHU PIBHSHHS HA
X — 2, MaeMo P + X(X — 2) = 0. Po3kpuBarOun Ty>KKH, 3alUIIEMO KBaIpaTHE
piBHSHHA X° — 2X + p = 0. OGUHCIINMO OHY YeTBEPTY YACTHHY NUCKPHMiHAHTA
1
ZD =1- P
VY 3aneXHOCTI BiJl 3HAYCHHSI TapaMeTpa P MOKIIUBI TPU BUIAKU:
Bumagok 1.p = 1
Bumagok 2. p=1
Bumagok 2. p <1
BiamoBigs.

3=l

1
+—
1

Ipuknand4. Po3B’s3atul piBHSIHHS 2x+a IIPH BCIX a.

Po3zé’azanus.
x—1 1

3HAMEHHMKH B IpO0ax 2x+a’ z+1 HE MOXKYTh nepeTBopIOBaTI/ICﬂ B HYJIb, TOMY

MaeMO oOMexkeHHs: 2X+a # 01x+ 1 # 0, a60x¢—5a 1x# —1.

MHOXHUMO 0OHJIBI YaCTUHHU PIBHSIHHS Ha CIIUIBHUN 3HAMCHHUK
(2x+a)(x+ 1), orpumyemo (x — 1)(x + 1) + (2x+ a) = 0. 3acrocyemo
dbopMyy [T pI3HUIT KBaIPaTiB 1 POSKPUEMO TY>KKH, OTPUMAIIH KBaJpaTHE
piBHSHHSA X° + 2X + a — 1 = 0. OGUHCITIOEMO OIHY YETBEPTY YACTHHY
JUCKPUMIHAHTA PIBHSIHHS %D =1—-(a—1)=2-a.

VY 3anmexHOCTI B/l 3HAYCHHS IMapaMeTpa a MOKJIMBI TPU BUIIAIKH:
Bunanok 1. a = 2
Bunanok 2. a = 2
Bunanok 2. a < 2
Bionosiow.

6.I'pagdiuni cmocodu po3B’si3yBaHHA 33124 3 IapaMeTpamMu

Hpuxkaanx 1. 3HaiiT BCi 3HaYSHHS MapaMeTpa a 3a AKuX rpadiku QyHKiii

x + 2|
Y1 = 1—9— Yo = a‘l

MaloTh OJJHY CHUIbHY TOUKY.
Po3ze’azanns.
[ToOynyemo B ofiH1M KOOPAMHATHIN TUIOMIMHI Tpadiku TaHUX QYHKIIIH.

o 1L,z > =2
Y=Y -1,z < —2
['padik cknamgaeThes 13 ABOX MPOMEHIB, mapayenbHux oci OX 1 He ICHY€E TpH

x nopiBHIoe -2. I'padix dynkiii Yo = “l' o a" oTpuMaeMo 13 rpadika
Y = || napanensHuM nepeHeceHHsAM BIiBO, sakmo @ < 0 i pnpaBo sKIIo

a > 0.



Yo=—1

3 MaJItOHKa CIIAYE, MO0 rpadiku MaloTh OHY CIUIBHY TOYKY, SKIIO
a € (-3 7_1]- SAkio a= - 3, cCOUIBHUX TOYOK HEMA€E, OCKUIBKH rpadik
Yo = & +3| mpoxonuts wepes Buxonory Touxy 1.
Bignmosigs. ¢ € (—3:—1].
1)  Ilpu xux 3HAYEHHSAX MapameTpa a HEPIBHICTh
#® + 4|z — a| > a*cnpaBeumBa 1A BCIX 3HAYCHD X?
Po3B’s13aHHs

Sxuio € 2 @ To 1aHA HEPiBHICTh PIBHOCHIILHA HEPIiBHOCTI
2 +4(x—a) —a® >0 460 (. —a)(z — (—a — 1)) > 0.
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OcTaHHs KBa[paTHA HEPIBHICTH Oy/e CIIPAaBEITHBA TSl BCIX X 3 IPOMIXKY & 2 @,

SIKIIIO BUKOHYEThCS YMOBa @ 2z —a — 4, to6T0 @ = —2.

Sximo € < @,, T0 10 aHAJOTII 3 HONePeIHIM BUIAIKOM IIEPEXOIUMO JI0
HepisHoCTi (z — a)(z — (4 — a)) > 0,4xa cpaBemIuBa 1714 yCix X i3
PO3IJIAAYBAHOTO IIPOMIKKY 3a yMoBH ¢ < 4 —a, to6T0 €@ < 2.

Bionosios @ € [—2:2].

Ipuxaan 2. B 3anexHOCTI BiJ 3HAUSHHS TapaMeTpa a PO3B’s3aTH HEPIBHICTh
a—x > |1 — |x
Poss’szanns.

Iepenuiemo JaHy HepiBHiCTb y BUrIAmi ¢ =~ * 1 ||| —1].
PosrnsHemo nBi ¢pyskii Y1 — ¢ (rpadik — npsima, mapanenbHa oci Ox) i
yo =+ ||z| — 1.

Hpyry GyHKIIII0, pO3KPUBAIOYX MOIYI1, MOYXKHA 3alMUCATH TaK:

—1, Aakwo r < —1
N 20+ 1, akwo -1 < x <0
yo(w) = 1, AKwo 0<x <1

T
2x — 1, AKwo =1

Y
'-‘/1 —a

—1i 0 1 x
!}2 _J_
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['padixom Y2 (%) ¢ namana, 300pakeHa Ha MaJIOHKY. PO3B’S13KOM HEpIBHOCTI
OyIyTh T1 3HAYEHHS X, 3a AKUX TOUKH rpadika ¥1 — @OyayTh po3MIilllCH] BUIIE
To4ok rpadika Y2(%). Ha ocHoBi MaioHKa ofepyeMo, mo skmo ¢ < —1 rakux
Touok HeMmae, a akio ¢ € (—1:1) 1o ne roukn Buny @ > 2z + 1, To610
T < _7_1 ; AKIIO a=1, TO PO3B’A3KM OTPUMYEMO i3 HepiBHOCTI @ > 22 — 1
r< & + 1

3BIJIKH ~ 2 .
Bionosios
Akwo a < —1: poss'askis Hemae ,
akwo —1 <a £l < —7—1

aKwo @ > 10 o <a—7;—l

Ipuxaan 3. B{)Ka3aTn BCl 3HaU€HHs napamerpa a # 0, npu skux rpadiku
byukmin Y1~ &% +3az| 14 yo = =3¢ \agory TinbKM ABi CHIINBHI TOUKM.
Po3é’szanmns.
) s . Ps

[Tep 3a BCe BIAMITUMO, 11O PIBHSHHS [z° + 3azx| = —3a MOXX€E MaTH
po3p’s3ku Tinpku ipu @ < U (@ # 0 33 ymoBoro). I'padik
y, = |x? +3azx| S R PR
Y= 1® Tl orpumMaemo 3 mapabonu ¥ = ° + 3G BinobpakeHHAM
Bi/’eMHOT yacTuHK cuMerpuyHo oci Ox. Kopeni miei mapaGomu 1= U ta

Ja
— _‘ - r - — O .
= —3a > 0, pepmuna 3HAXOAUTHCS B TOUI *® 2 7V
_ 3a\2 o 3al| _ 9a°
s = (-3 s = O
['padikom Y2 = 3¢ ¢ npsiva, mapanensHa oci OX.
y
\ / y=-3a
9q°
1] _
|
|
0 31 -3 r
7

3 MatoHKa ciiaye, mo rpadiku JaHux q)yHKuiﬁ MarOTh J[B1 CMJIbHI TOUYKHU

. . , 9a*
(a. ;é U) [IpU YMOBI, 1110 —3a >y, = —3a > T = 3a* +4a <0

= a€ (—%:0).

1
Bionosion ¢ € (_3‘ 0).

Ipukaax 4. B 3amexHOCTI B/l 3HAYCHHS IMapaMeTpa a po3Bsi3aTh CUCTEMY

x| + |',l/‘ = 4,
x? + y2 = a.
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Po3ze’azanns.

3 reoMeTpUYHOT TOYKH 30Py KUTBKICTh PO3BS3KIB CUCTEMH — I1€ YUCIIO TOUOK
NEPETUHY IIPU KO)KHOMY (pIKCOBAHOMY 3HAYEHH1 NapaMeTpa a KPUBHX, 3aJJaHUX
PIBHAHHSIMU CUCTEMHU.

Posrisimyemo B mepuiomy piBHSHHI 4 BHITAJIKH 1 pO3KPUBAIOYN MOJTYIII,
OTPUMAEMO, 1110 1I€ PIBHSIHHS 3aJa€ KBaApaT (IuB. Ma.). Jlpyre piBHSIHHS — 11€
cimMelicTBO Kin pajiyca va (a > 0) 3 HEHTPOM B II0YATKY KOOpAUHAT. ko a=0,
TO KOJIO BUPOKYETHCS B TOUKY.

I3 MammoHKa BUILUIMBAE, 0 KOJIM KOJIO JOTHKAETHCS KBaJpaTa BCepearHl, TOOTO
Ko vVa = 2v2 (a=8) i sixio va = 4 (a=16) (ko0 IPOXOIUTh Yepe3 BepIINHH
KBaJpaTa) cucteMa Mae 4 po3B’s3KH.

SAxmio 8 <- a < 16 cnuIbHUX TOYOK Y KoJja 1 KkBajapara 8.

Sxmo a < 81a > 16 po3B’A3KiB HEMAE.

Bionosiow

ko a € (—0;8) U (4;0): po3B’sI3KiB HEMAE;

Axmo a=8 ; a=16: 4 po3B’sA3KH;

ko a € (8;16) : 8 po3B’s3KiB.

Ipuxaan 5. B 3a1exHOCTI Bl 3HaUYCHHAIapamMeTpa a 3HAUTH po3B’ A3KU
+ |22 — 3| = ax + 6.

PIBHSIHHS 2243
Po3zé’azanns.

3 reoMeTpUYHOT TOYKH 30py PO3B’SI3KH PIBHSIHHS — TOYKH MTEPETUHY KPUBUX, IO
3aJIaf0THCS JTIBOKO 1 MPABOIO YACTUHOIO PIBHSHHS.

Po3KpHBaOuM MOy B JTiBill YaCTHHI piBHAHHSA, OTpUMaeMo Y1 = |2 +3
e 1amaHa JiiHig (auB.man.) [IpaBa yactuHa y, = ax + 6 3a7a€ Ha IUIOIIMHI
CIMEHUCTBO MPSIMUX, 110 TPOXOATH uepe3 Touky A(0;6) 1 siki MarOTh 3MIHHUH KYT
Haxwmty 1o oci Ox  tga = a.

+ |22 —3

3 mamronka BuaHO, mo npu a = 0 (a = 0°) namana i psiMa MarOTh 0€3J1iY TOYOK

3 3
IEPETUHY X € [— 25" 5]'



y,= —dz Y Yp=ar+6 y, =4z

Yo=az+6
a<(

o |

&

IIpaBa yacTuHa 1aMaHO1 Ma€ piBHSAHHA y; = 4x (tga = 4), TOMy npu 3MiH1
napamerpa a € (0; 4) 1amaHa 1 IpsMi 13 CIMEICTBA MalOTh /1Bl TOUKU NEPETHHY:

) 6
oJiHa 3 HUX x=(), a Apyra 3HaXOJIUTHCS3 PIBHAHHA aX + 6 = 4X, X = =
—a

Sxmo a=4 rpadiku y; = 4x iy, = ax + 6 napajieibHi, TOUYKa IEPETUHY 3
JaMaHOIO TUTBKHU ofHa: X=0.

B ciMeifcTBi KpUBHX 301mbIIyeThes KyT Haxmty 10 90°, Tomy Touka neperuny 3
JAMaHOIO TUIbKK ojiHa: x=0).

Mipkyrouu aHAJIOTI9HO, Ma€EMO, 110 Ko a € (—4; 0) Oyne ABa po3B’SA3KH:

6
X1 = 0; X, = —, @AKo a € (—00; —4] - ozuH po3B’A30K X = 0.
Bionosiob Sxmo a € (—oo; —4]: x =0,

6
Axmo a € (—4;0) :x; = 0; Xp =10
3 3
dKio a=0: X € _5:5]’
6

akiuo a € (0;4) :x; = 0; X2 = 10

aKIo a € (4;+9):x = 0.

Ipukaanx 6. . B3anexxHOoCTI B/l 3HAUEHHS IMapaMeTpa a po3B’si3aTH HEPIBHICTh
a—x>|1-—[x]].

Po3é’szanmns.

[lepenuiiemMo qaHy HEPIBHICTh Y BUIJISIAL @ > X + | 1— x| | PozrisiHemo nBi

¢byskuii y; = a (rpadik — npsiMa, napanensHa oci Ox) 1
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¥, = x + |1 — [x||. dpyry dyHKiit0, po3kpHBarOun MOTYTi, MOKHA 3aTIMCATH TaK:

—1,9Kkmo x << —1,
2X+1,9kmo — 1 =x < 0,
1,akmo 0 = x < 1,
2X — 1,9kmo x = 1.

Yo =



y
Yy =a

—1i 0 1 T
Yy -1

I'padixom pyskuii y,(x) € 1amana, 300pakeHa HaMallOHKY. Po3B’s13kamu
HEpIBHOCTI OYAyTh T1 3HAUYEHHS X, 3a SIKUX TOYKU rpadika y; = a, U0 JeXKAaTh
BUIIE TOYOK Tpadika y, (x). 3 MaIOHKAa OTPUMYEMO, 110 KO a = —1, TaKUX
TOYOK HeMae, Ko a € (—1; 1) - ue Touka BULY
- . - a—1 . D : p
a > 2xX+ 1, T00To X < —; SKIIO a = 1, TO pO3B’SI3KOM € IPOMIKOK X < 0, a
2

. . . at+l
SKIIO a > 1 pO3B’SI30K OTPUMYEMO 13 HEPIBHOCTI a > 2X — 1, TOOTO X < —~

Bionosios. Slkmo a = —1: po3B’sI3KiB HEMAE;
a—1
akuo a € (—1;1]: x < 5
_at+l

dKmoa > 1 :X < -

Brnpasu 111 caMOCTIHHOTO PO3B’SI3aHHSA

3anesxcno 6i0 napamempa po3e’axcims PiGHAHHA:
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Ne PiBHSAHHSA BignosBinn.
3/m
1. | BkaxiTh BCi 3HA4YCHHSA MapamMeTpa a € (0;3)

a # 0, 3a sxux rpadiku QyHKITIH
y = |x? — 2ax| i y = 3a marorb
TUILKH JIB1 CIIIJIbHI TOYKH.

2. | BkaxiTh BCi 3HaU€HHA MapaMeTpa a€e(—2;0)
a # 0, 3a sxux rpadiku QyHKIIN
y=13x2+ax|iy= —% MAIOTh

TIIBKH JIB1 CIIIIbHI TOYKH.

3. | BkaxiTh BCi 3HaYeHHs MapameTpa a, 3a | a € [6;8)
AKUX rpaiku QyHKIIH
[x+7] . 2
- iy = (xX+a)° mamThb

o, 1y=x+a)

OJIHY CHUIbHY TOUKY.

4. | BkaxiTh BCi 3HAUYCHHS IMapamerpa a, 3a a€e|[—6;—4).




AKUX rpapiku QyHKIIHI
y = lz:SI iy = |x + a| marwoTs

OJIHY CHUIbHY TOUKY.

3HalaITh HAUOUIBIIEI[JIE 3HAUEHHSI
napamMmeTpa a, 3a sIKoro
CUCTEMa HEPIBHOCTEH
{Ix +4|(x+2) =0,

va—x = 0.

HEMAa€E PO3B’SI3KiB.

V 3ajeXHOCTI B1Jl 3HAUEHHSI TapaMeTpa
a PO3BSIKITH PIBHSHHS
|x —al| + |x — 2a|] = 3a.

ko a < 0: po3B’sI3KIB HEMAE;
ko a = 0:x = 0;
gskmo a > 0:x; = 0,%X, =

V 3anexHOCTI BiJl 3HAUEHHA IapaMeTpa
a PO3BSIKITH PIBHSIHHS
Ix| + |[x — 2] +a = 0.

3a.
Sgqxkmoa << —2:X;, =1+ 2;
Ko a = —2:X € [0; 2];

AKIIO a > —2: pO3B’A3KIB HEMaE.

VY 3anexHOCTI B/l 3HAYEHHS IMapaMeTpa
a PO3BSIKITH HEPIBHICTh
|x — 3al — |x +a| < 2a.

Sxmo a < 0 :x<< 2a;
AKmo a = 0: po3B’A3KIiB HEMaE;
gskmoa = 0:x = 0.
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4. OpicHTOBHE KaJleHIAPHO-TeMATHYHE IJIAHYBAHHS NPOrPaMHu Kypcy 3a
BHOOpOM «3axayi 3 mapameTrpaMmmw»

4.1 OpicHTOBHE KAJI€eHIAPHO-TEMAaTHYHE IJIAHYBAHHS NMPOrPaMu Kypcy
3a BuOopom «3anauyi 3 mapamerpamu» B 10-11 kiacax

Ne Hara Tema Ta 3MicT 3aHATTS KiabkicTh
3/m TOAUH
10 xknac
(1 rog Ha THKAEHb, BCHOTO 35 1oj)
PanionaybHi Ta ippanioHajbHi piBHSIHHSA 3 15 ron
Tema 1 napaMeTpaMu Ta IX CHCTeMH
1. [Mapamerp. 3agmaui 3  mapamerpamu.  Meronu 1
pO3B’sI3yBaHHS 3aJ]a4 3 MapamMeTpamMu
2. JlocnmipkeHHS Ta Po3B’sA3yBaHHs JIHIMHMX PIBHSHB 13 1
napaMeTpamMu
3. PiBHsIHHS 3 MapamMeTpaMu, 110 3BOASATHCS 0 JIIHIHHUX 1
4 -5. JlocnmipKeHHST CHCTeMH JIBOX JIHIHHMX pIBHSHB 13 3
JIBOMa  HEBIIOMHUMHM Ta  @apameTpoM. Mertox
BHU3HAYHHUKIB
6. Po3B’s13yBaHHsl KBaJApaTHUX PIBHSAHB 13 MapaMeTpaMu 1
Ta PIBHSHHS, 110 3BOJAATHCS 10 HUX
7. BrnactuBocTi KOpeHiB KBaJpaTHOro piBHAHHS. Teopema 1
Biera B 3a7avax i3 mapaMerpamu
8. YMOBH pO3MillIEHHSI KOpPEHIB KBaJPAaTHOTO DPIBHSIHHS 1
BIJTHOCHO 331aHUX TOYOK
9-10. AnreOpaiuHi piBHAHHS BUILMX CTeneHiB. BmactuBocti 2
KOPEHIB TPETHOI'O Ta YETBEPTOI'O CTENEHS
11. Monynb. PiBHsHHS 3 MomyneM. Moaynb Ta mapaMeTpu 1
B PIBHSHHSX 1 CHCTEMaX PiBHHSIHb
12. Po3B’s13yBaHHs KBagpaTHUX pIBHSIHb, IO MICTATh 1
3MIHHY Ta apaMeTpu MiJ 3HAKOM MOAYJIS
13-14. IppationanbHi piBHSIHHS 3 TapaMeTpaMu 2
15. V3aranpHeHHs Ta CHUCTeMaTu3allisl 3HaHb, BMiHb Ta 1
HaBUYOK 13 TemH: «ParioHanpHi Ta ippalioHajbHI
PIBHSIHHS 3 TAapaMETPaMU Ta X CUCTEMU
Tema 2 JociizkeHHs1 Ta pO3B’I3yBAHHSA MOKA3HUKOBHUX, 10
JorapupmMivyHUX Ta TPUTOHOMETPUYHHUX PiBHSHB i3
napamMeTpamMu
16. [loka3HMKOBI piBHSAHHS 3 MapaMeTpaMy Ta METOIU iX 1
pO3B’sI3yBaHHS
17. Po3B’si3yBaHHS ~Ta  JOCHIDKEHHS  MMOKa3HUKOBHX 1
PiBHSHB 13 apaMeTpamMu
18. JlorapudmiuHi piBHSHHS 3 TapaMeTpaMu 1
19. Metonu PO3B’sI3yBaHHs Ta JOCIIIKSHHS 1
Jorapu(MIYHUX PIBHSHB 13 MapaMeTpaMu
20. TpuroHomMeTpuuHi PiBHSAHHS 3 apaMeTpaMu 1
21. Po3B’s3yBaHHS THIMOBUX TPUTOHOMETPHUUYHUX PIBHSHD 1
13 mapaMeTpamu
22. PiBHsIHHS, MO MICTATh OOEpHEHI TPUTOHOMETPHYHI 1




bynkii
23-24. CucTtemu piBHSHB i3 TapaMeTpamMu 2
25. V3araipbHeHHS Ta CUCTEMAaTH3allis 3HaHb, BMIHb Ta 1
HaBUUOK 13 TeMH: «JlochmimkeHHs Ta poO3B’sA3yBaHHSI
MIOKa3HUKOBUX, JJOTApU(PMIYHUX Ta TPUTOHOMETPUIHHUX
PIBHSIHB 13 TTapaMeTpamMmn»)
Tema 3 HepiBHocTi 3 mapameTpaMu 10
26. JIiHiiHI HEPIBHOCTI 3 MapaMeTpaMu 1
27-28. Po3p’s3yBaHHA HepiBHOCTEH JApyroro CTENEHs 3 2
napamMeTpamMu. MeTos1 iHTepBatiB
29. HepiBHocTi 3 mapameTpamu, 110 MiCTATh MOAYJb 1
30. IppartionanbpHi HEPIBHOCTI 3 TapaMeTpam 1
31 [Toka3HMKOBI HEPIBHOCTI 3 apaMeTpaMH Ta METOIH iX 1
pO3B’sI3yBaHHS
32. JlorapugmiuHi HEpiBHOCTI 3 MapaMeTpaMH Ta METOIU 1
iX po3B’A3yBaHHs
33-34. TpuroHoMeTpu4Hi HEpiBHOCTI 3 MapameTpaMu 2
35. V3arajapHEeHHS Ta CHUCTEMAaTH3allisl 3HaHb, BMIiHb Ta 1
HAaBUYOK 13 Temu: «HepiBHOCTI 3 mapameTpamm
Ne Hdara Tema Ta 3MicT 3aHATTS KiabkicTh
3/m TOAUH
11 knac
(1 rox Ha THKIEHb, BCHOT0 35 roju)
Tema 4 ®yukuii Ta napamerpu. BiaacruBocri pyHkuii y 12
3aja4ax i3 napamerpamMu
1. O6nacTh BHW3HA4YEHHS Ta O00JIACTh 3HAYCHb (YHKIIIT 1
Haii0inpiie 1 HaliMeHIe 3HauYeHHs (QyHKII{
2-3. BnactuBocTi mapHuX, HEMapHUX 1 MEPIOJMYHUX 2
byHKIIN y 3a7a4ax i3 mapamMeTpaMu
4-5. 3acTOCyBaHHS MOHOTOHHOCTI Ta  €KCTpeMaJbHHUX 2
BJIacTUBOCTEH (hyHKIUIT i yac po3B’s3yBaHHS 3a7ad i3
napamMeTpamu
6. I'padpiuamii  meTom  po3B’s3yBaHHSA  3agad 13 1
napamerpamu. KoopauHatHa moniusa (X;y)
7. I'padiunuii  Metron  po3B’s3yBaHHS — 3amad i3 1
napametpamu. KoopaunatHa mionmsa (X;a)
8-9. Po3B’s3yBaHHs 3a/1a4 13 mapaMeTpaMHu 3 3aCTOCYBaHHSIM 2
BJIACTUBOCTEH PYHKIIIT
10-11 Po3B’s3yBaHHs 3a7ad i3 mapameTpamu rpadiyHEMU 2
METOAAMHU
12. V3aralpHeHHS Ta CHCTEMAaTH3alls 3HaHb, BMIHb Ta 1
HaBUYOK 13 Temu: «DyHKIII Ta TapaMeTpw.
BrnactuBocti ¢yHKILIN y 3a1a4ax 13 mapaMeTpaMum
Tema 5 3acrocyBaHHsI NOXiAHOI PYHKUII 1151 pO3B’A3yBaHHS 8
3ajaad i3 napameTpamMmu
13. ‘ Jotnuna 1o mpsmoi, mo € rpadikoM ¢yHKUii 3 1




napameTpom

14. Kputnuni Toukn QyHKIT 3 mapaMeTpaMu 1

15-16. JocnikeHHs Ha MOHOTOHHICTh Ta E€KCTPEMyM 2
(dyHKIIT 3 HapaMeTpoM

17. Haiibinpme Ta HaliMeHIe 3Ha4YeHHS QYHKUID Ha 1
BIJIPI3KY

18-19. 3acTocyBaHHS MOXIJHOI Ul JOCHTIJDKEHHS PIBHSIHD 13 2
napamMeTpamu

20. V3aralpbHEeHHS Ta CUCTEMAaTH3alls 3HaHb, BMIHb Ta 1
HaBMUYOK 13 TeMHU: «3acCTOCYBAaHHS MOXITHOI (PyHKIIiT
JUTS pO3B’I3YBaHHSA 337124 13 TapaMeTpamm»

Tema 6 AHaJjiTu4Hi Ta rpadiyni MeToaAN po3B’A3yBaHHS 15
3aJay i3 mapameTpamMu

21-22. [TapameTp 1 momyk po3B’si3KiB PiBHSIHb, HEPIBHOCTEH 2
Ta IX CUCTEM («pO3raly’KEeHHS)

23-24.. [TapameTp 1 KIIBKICTh PO3B’SI3KIB PIBHIHB, HEPIBHOCTEH 2
Ta iX CUCTEM

25-26. [lapameTpu 1 BJAcTUBOCTI  PO3B’A3KIB  PIBHSHb, 2
HepiBHOCTEH Ta iX cUCTeM

27. MeTto nmomnyky He0oOXiTHUX YMOB 1

28. 3acTOCyBaHHS CHMETPIi aHAIITUYHUX BUPA3iB 1

29. Meton BUOOpY «HEOOXITHO» TOUKH 1

30-31. I'padiuai  meTomu  po3B’si3yBaHHS ~ 3amad i3 2
napamMeTpamu

32-34. 3acTocyBaHHS PI3HUX NPUHOMIB pO3B’S3yBaHHS 3aj]a4 3
13 mapaMeTpamMu

35. V3aranpHeHHs Ta CHUCTeMaTu3alis 3HaHb, BMiHb Ta 1

HaBUYOK 13 TeMHU: «AHANITHYHI Ta rpadiyHi MeToau
PO3B’sI3yBaHHsI 3314 13 MapaMeTpaMuy»




4.2.0pi€cHTOBHE KaJleHIaPHO-TeMATHYHE IJIAHYBAHHSA NPOrpaMu
dakyabTaTUBHOrO KYpCy «3aaavi 3 napamerpamm» 9 kiaci

Ne Jara Tema Ta 3MicCT 3aHSATTS KinbkicTh
3/m TOJAUH
9 kaac
(1 rox Ha THIKIEHDb, BCHOro 34 roja)
Tema 1 3HallOMCTBO 3 MapaMeTpaMHu 4 ron
1-2 [lonatTs mapameTpy 1 HOLIYKY PO3B’SI3KiB PiBHSHbD, 2
HEpPIBHOCTEH 3 MmapaMmeTpaMu
3-4 [TapameTp 1 KUIBKICTh pO3B’SI3KiB PIBHSIHB, HEPIBHOCTEH. 2
Tunu piBHSHB 3 HapaMeTpaMH.
Tema 2 JliniiiHi piBHSIHHS Ta HEePiBHOCTI 3 MapaMeTpamMu 6 ron
5-6 Po3B’s13yBaHHS JHIMHUX PIBHAHB 3 TapaMeTPaMH 2
7-8 Po3B’s13yBaHHs JIIHIHHUX HEPIBHOCTEH 3 mapameTpamu 2
9-10 JIiHiiHI piBHSHHA Ta HEPIBHOCTI 3 IapaMeTpamMu 2
Tema 3 KBaaparuuna gpyHkuis 10 rox
KBangparuuii tpuunien. Ksagparnyna ¢pyHkiis,
11-12 JTIMCKPUMIHAHT, KOedili€HT, BEPIIMHA Mapadon, rpadik 2
¢yukuii. OnopHi 3aaa4i
13-14 Po3B’s13yBaHHs KBaApAaTHUX PiBHSHB 3 MapaMeTpaMu 2
15-17 Po3B’s13yBaHHS KBaApaTHUX PIBHAHb 3 MapaMeTpaMH 3
18— 20 Po3B’s13yBaHHS KBaApaTHUX PiBHSHB T4 HEPIBHOCTEH 3 3
napaMeTpaMu
Tema 4 PiBHSIHHSI 3 MOAYJIAMH, LII0 MiCTATH apaMeTP 4 rop
21-22 PiBHSIHHS 3 MOAYJISIMH, 1IIO MICTSITh TapaMeTp 2
2324 Po3B’s13yBaHHs pIBHSAHB 3 MOAYJISIMH, 11O MICTATh )
napameTp
Tema S PanionaJyibHi piBHsIHHA 3 mapameTpamu (6 roxa.) 6 ron
25-26 ParionanbHi piBHSHHS 3 TapaMeTpamMu 2
2728 Hpo6oBo — partioHanbHI PIBHSHHSA 3 TapaMeTpaMu 2
29-130 ParionanbHi piBHSHHS Ta HEPIBHOCTI 3 MapaMeTpaMu 2
Tema 6 I'pagivni npuiiomun po3B’si3yBaHHsI 32124 3 4 ron
napamMeTpamMu
3132 Po3B’s13yBaHHs piBHSAHB 3 TapaMeTpaMu rpapiyHUM 2
crocooom
3334 Po3B’s13yBaHHs piBHSAHB 3 TapaMeTpamMu rpadiuHuM 5

criocobom.IlincymKoBe 3aHSTTS.
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BUCHOBOK

3anaul 3 mapaMeTpamMu € OJTHUM 3 HAUMOTYKHIIIMX 3ac001B y3arajabHEHHS Ta
cucTemMaTu3allii 3HaHb Yy4HIB, (OpPMYBaHHS B HHUX JIOTIYHOCTi, THYYKICTb,
KPUTHYHICTh MHUCJIEHHS. PO3B’si3yBaHHs 3a/ad 13 MapaMeTpaMH BiIKpUBA€E Tepes
VYHSIMH  3HAQ4YHY KUIBKICTh  €BPUCTUYHHMX MPUMOMIB  HEOOXIIHHUX  JJIs
MaTEeMaTUIHOTO PO3BUTKY OCOOMCTOCTI.

BuBuenHns kypcy nepeadadae BUKOPUCTAHHS TPATULIAHUAX 1 HETPATUITIHHUX
dbopM Ta METO/IB HaBYAHHS: JICKIIIM, ceMiHapiB, AMCKYCid Tomo. Benuka yBara
OPUIUSIETBCS IHIAUBIAyJIbHIA Ta CaMOCTIHHIN poOOT1 yUHIB.

Opranizaifisi TakMX 3aHATh CIPUSE, POMIMPEHHIO Ta MOIJIMOJIEHHIO 3HAHb
VYHIB 3 MaTeMaTUKH, MIATOTOBI iX 10 OJIMIIaA PI3HUX PIBHIB. YMiHHS
PO3B’sI3yBaTH HECTAHIAPTHI 3a/1a4i 3 apaMeTpaMu CBIIYUTH MPO MIHOOKE 3HAHHS,
PO3YMIHHSI MAaT€MaTH4YHOI TEOpii Ta 3HAXOMKEHHS OCOOJMBOI0, HECTAH/IAPTHOTO
MiAXOAY O BAKOHAHHS BIIPAB.

Pi3HOMaHITHICTH 3aB/aHb, CTYMiHb IX CKJIAJIHOCTI, IHTETPOBAHUM MIIX1J 110
KOXXKHOTO YYHS KOPEKTHO Ta JOCTYIMHO BHKJIQJAE€HI Y METOAMYHIA pPO3poOIi.
Mertoaunusi nmopaau (GopMyrOTh 3HAHHS, YMIHHS Ta HABUYKU B PO3B’sI3aHHI 337124 3
napamMeTpaMu, PO3BUTKY MaTEMaTUYHUX IOHSATH, JOMOMAraroTh y MiATOTOBII JO
MaTEeMaTUYHUX OJIMIIIAJl, KOHKYPCIB, 30BHINTHHOTO HE3aJIEKHOTO OI[IHIOBAaHHI 3

MaTCMAaTHUKH.
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JITEPATYPA

. IIporpama s 3arajJbHOOCBITHIX HABUAJIBHMX 3aKJIaiB 3 MAaTEMaTHKHU:

HaBuanbHi  mporpamu it NpoUIBHOTO  HaBYaHHS,  Iporpama
(dakynbTaTUBIB, creukypciB, ryprkie, MOH Vkpainu, Kuis, «HaBuanbHa
kuuray, 2003.

I".AnoctomnoBa, B.fAcincekuii [lepuri 3ycTpiui 3 napamerpamu. — Kuis: daxr,
2006.

B.Awmenpkin, B.PabneBuu, 3amaui 3 mapamerpamu: CrpaB. mocoOue IO
MaraM.- MuHck:Ackap, 1996.

J.3acnonkina,  3amadi 3 mnapaMmeTpaMu. XapkiB, BHJABHUYA TpyIa
«OcHoBay, 2012.

. BJlykam,  E.Ilpecc Po3p’s3yeMo 3amaui 3 mapaMmeTpam.  XapKiB,

BHaBHu4a rpymna «OcHoBay, 2016.

B.Panera, H.Knemnsi, M.Kopo6oBa, JI. Penera 3amaui 3 mapamerpamu.
Po3Bsi3ku, pekomeHpaalii, MNPUKIAOU: HAaBYAJbHUWA  MOCIOHUK  JUIS
CTapIllakJIacCHUKIB Ta abitypieHTtiB. TepHomnias: [liApydHUKH 1 TOCIOHUKH,
2002

T. HemouaroBa, 1. Cipenbkuii, I'. CMmimko «MaTeMaTH4dHi OJIMIIIagN
XMenpHUYYMHNY, 1HPopmMauiitauil Bichuk XOIIIITO, 2009.

I1. T'opamreiin «3agadi 3 mapamerpammy», Kuis, PIA «Texcty», 1992

9. HaykoBo-MeToauuHuil xKypHal «MaremaTrka B IIKOJax Y KpaiHu»



YIIPABJIIHHA OCBITH IrOJIOCIIBCLKOI PAHOHHOT
B MICTI KHEBI JIEPJKABHOI AJIMIHICTPAILIT

HITKOJIA TI-ITIT CTYITEHIB Ne 319
IMEHI BAJIEPIS JIOBAHOBCBKOI'O MICTA KHEBA

nexkt Y H s, 146-148. v, Kuis, 03118
Ten./daxe (044) 525-62-49, e-mail: znz3 19@ukr.net, xox €JIPTIOY 22879599
3C. {4 20 20 Ng UMN-Ch /{ A
Ha No Bid

["0110B1 HAYKOBO-METOAHYHOT pau
PHMLI ynpasainus ocBiTH
["onociiBebKoi paitoHHOT B MiCTI
Kuesi [lepikasnoi aaminicTpaiii
Yaiikoscokii H.B.

KJIOTTIOTAHHS

AIMIHICTpaLlA 3aKJIa1y MPOCHTh PO3FIAHYTH Marepiaild MeTOAMMHOT po3pobKH
BunTens marematuku @enopuyk Haranii [puropisan 3a temoio «CucremarHiaiiis
3HaHb NPH PO3B’A3YBAHHI 3a/1a4 3 NapaMeTpaMH B IWKUIBHOMY KypCi MaTeMaTHKH» Ta
HAIaTH PeKOMEHaLT 1110/10 Ti BIPOBA/UKEHHA B OCBITHIH 1poliec.

J10 KIOMOTaHHA 101aI0THCA MATEPIAIH:

— MeToaH4YHa po3pobka Bunrens maremarukn ®eanopuyk Haranii ['puropisum 3a
TemMor0 «CHcTemMaTH3alls 3HaHb NMPH PO3B A3YBAHHI 3a/1a4 3 napaMeTpamMu B
WIKUIBHOMY KYPCI MaTeMATHKHY,

— BUIT'YK 1po anpofaitito MeToaniHoi po3poOku;

— BHTAr 3 NPOTOKOJY 3aCIAAHHSA IWKIILHOI METOAMYHOro 00’ €/IHAHHSA BYHTEIB
(i3uko-maremarnynoro wukny mwkonu II-111 crymenis Ne319 imeni Banepis
JloGanoscskoro micta Knena. =

A. Pomanuyk

Manemox 5256249



BIAT'YK
Npo pe3yJbTaTH anpodauii METOAHYHOI PO3POOKH BUHTE/IsI MATEMATHKH
ko II-IIT crynenis Ne 319 imeni Banepis Jlo6anoBcbkoro micta Kuepa
®enopuyk Hatani I'puropisuu
Ha Temy: « Cucmemamusayis snams npu pose 'sazyeanti 3a0au 3 napamempamu &
WKITbHOMY KYPCI MamemMamuKu »

Anpo6aiit0o MeTomu4HOI pO3pOoOKM BuUHMTens MareMaTuku wkoau II-I11
cryneniB Ne 319 imeni Banepis Jlo6aHoBcskoro micrta Kuepa ®enopuyk Harani
I'puropiBu Ha Temy: «CucremaTwsauis 3HaHb TNpH PO3B’SI3YBaHHI 3a7ad 3
napaMeTpaM¥ B LIKLIBHOMY KypCi MaTeMaTHKu» TMPOBOMIA BUHTEb MATEMATHKH
wkomu I-IIT erymenis Ne108 micta Knea Kpacsko Caitnana Bonoanmupisha.

Pobora Hanm meTomMuHOIO PO3POGKOK crpusna o6MiHy, cHcTeMaTu3alii Ta
TpaHcpopmallii MefaroriyHoro JIOCBify BYMTENIB, MiABHIIEHHIO iX thaxoBoi
MaKlCTEepPHOCTI,.

Y MetonuuHil po3pobLi cTpyKTypoBaHO MaTepian BiAMOBIZHO 10 TeM, IO
BXOIATh 1O CKIady OCHOBHOI Ta (aKy/JbTaTHBHOI MpOrpaM 3 MaTeMaTHKM.
[liniOpanuii MaTepian cripusie Ha#GiabLI MOBHIN pearizawii MOKIHBOCTEH YUHIB,
pOOUTH ILIKITBHY MaTeMaTH4HY OCBITY MPOOGIEMHO-TisIbHICHOW. Y Marepiaiax
po3pobrenunx, Hataniero I'puropiBHO0 po3kpuTo hopMu poboTH, SKi A03BONSIOTE
YYHIO HAa OCHOBI JIOTIYHOTO MHCJIEHHs, TIJHOUIE OCMHCIMTH CYyTHICTb
PO3B’A3yBaHHA 3a]ay 3 NMapaMeTpaMH, PO3IIMPIOIOTh CBITOTISA, MOTTHGIIOTH
3HaHHS 3 IpeMeETY.

3anad4i 3 mapameTpaMu € OJHHMM 3 HaiIOTYXHIIMX 3ac00iB y3arajipHEHHS Ta
cucTeMaTH3auii 3HaHb y4HiB, (OpPMyBaHHS B HHMX JIOTi9HOCTI, THYYKICTb,
KPMTHYHICTh MHCIeHHs. PO3B’A3yBaHHs 3a1ad4 i3 mapameTpamu BiIKpHBae mepen
YYHSIMH  3HAuHy KUIBKICTh €BPUCTHYHUX NPHHOMIB  HEOOXimHHMX s
MaTeMaTHYHOIO PO3BUTKY OCOOUCTOCTI.

Y MetoauuHii po3pobLi po3risa 3amad 3 mapaMeTpamM pO3MOYMHAETHCS

noctynoBo. BuBuenHs kypcy nepenbavae BUKOPHCTAaHHS TpagMIiMHHMX i



HeTpaauUiHUX (HOpM Ta METONiB HaBYAHHS: JIEKLil, ceMiHapiB, AUCKYCiil TOLLO.
Besuka yBara npufinseTbes iHIMBIAyanpHil Ta camocTiitHil po6oTi y4HiB.

Opranizauis Takux 3aHSTh CIPUSE, PO3LIMPEHHIO Ta TOTVIHOIEHHIO 3HAHb
YYHIB 3 MaTeMaTHKH, MiArOTOBLi IX MO OJiMmian pi3HMX piBHIB. YMiHHS
pO3B’si3yBaTH HECTAHAAPTHI 3a/adi 3 MapaMeTpaMH CBiIYMTH MPO TMHOOKe 3HAHHS,
PO3YMIHHSI MaTe€MaTHYHOI Teopii Ta 3HAXOUKEHHs OCOBIMBOrO, HECTAHIAPTHOTO
MiIXOLy 10 BUKOHAHHS BIIPAB.

JlocBin BYMTeNnss Hagae MOXIHBICTH POOMTH TpPOLEC HABUAHHS I[IKABHM,
3a1y9aTd 10 pO3B’s3yBaHHS 3a[a4 YYHIB 3 Pi3HUM piBHEM 3HaHb, IO Ja€ A06DI
pesyinbTaTH. Pi3HOMaHiTHICTh 3aBHaHb, CTYMiHb iX CKJIaIHOCTI, iHTerpoBaHWUil
OIAXIZA 10 KOXHOTO ydYHS KOPEKTHO Ta JOCTYNHO BHKJIAJ€Hi y MeTOMdHii
po3po0iii.

Pesynbraty anpobauii MeToan4HOI PO3pOOKH 103BONSIOTH CTBEPIKYBATH, L0
CIlyUIHI METOJMYHI TOpaiu BYHTENs (POPMYIOTH 3HAHHS, YMiHHS Ta HABHUYKH B
pO3B’si3aHHI 3a1a4 3 MapaMeTpaMH, MOCHJIEHHsS MOTHBAllii HaBYaHHS, PO3BUTKY
MaTeMaTH4YHUX MOHSTh, MIATOTOBKM IO MaTeMaTHYHMX OJNiMITiad,  KOHKYpCIB,
30BHIIIHBOIO HE3ANI)KHOTO OLIHIOBAHHI 3 MATEMATHKH.

PosrnsgHyTo Ha 3acinaHHi MeTOAMYHO! KOMICii MPUpPOIHHUUYO-MaTEeMaTHYHHX
aucuumuiie  mwkony I-I1II cryneniB Nel108 micra Kuesa (mpotokon Big 19.11. 2020
poky Ne3),

BBakaemo, 1m0 NpeacTaBiIeHi MaTepiald MalOTh TEOPETUYHE Ta NMPAKTHYHE
3HQUeHHS, MOXYTb OyTM pPEKOMEHAOBaHI /s BHKOPHCTAHHS BUHUTENISAMH
MaTeMaTUKU 3aKJIajiB 3arajibHOl CepeaHbOl OCBITH.

PexomeHn0BaHO st 3aTBep/KeHHsl Ha MeToauuHii paxi PHML] ynpasninas

ocsitu ["onociiBebkol paifoHHOT nepxaBHOT aaminicTpanii Micta Kuesa.

Buutens matematuky mwkomd I — 111 crynenis LA
. 2L
Ne 108 micta Kuepa e NP 7 C.B.Kpaceko

Hupextop

C. Konecuukona



BUTST

3 nporokoay Ne 3 Bia 26.11.2020 3acizanss METoAHYHOro 06’ €IHAHHA BYHTENIB
dizuko-maremarnuHoro wmkay wkoau =111 crynenis Ne 319
iMeni Banepis Jlo6anoscskoro micra Kuesa

[TpHcyTHI: BUMTENIB NIPOPOAHHYO-MATEMATHYHHX JIHCLIMILTIH

3anpoweni: gupexrop wkoau [-111 crynenis Ne 319 imeni Banepis Jlo6anoscskoro
micra Kuesa

MOPSAJIOK JIEHHWMA:

1. Biposa/pkenna MeToaMuHoi po3pobku, BuuTens maremarnku wmxoau I1-111
crynenis Ne 319 imeni Banepis JloGanoschkoro micta Kuesa ®egopuyk H. I'. na
temy: «CuHcTemarmsauis 3HaHb NPH  PO3B SA3YBAHHI 3a/a4 3 NapaMeTpaMH B
WKLUILHOMY KYPCl MaTEMaTHKH», B HABYATbHO-BHXOBHHI NIPOLIEC.

CIIYXAJIH:

yaurens Maremaruki wkoau =111 crynenis Ne 319 imeni Banepis JloGanoscskoro
micra Kuesa ®emopuyk H. ', ska o3unaliomMmia npHCYTHIX i3 3MICTOM CBO€i
METOIHYHOI po3pobku Ha Temy: «CHcreMaTHsallis 3HaHb NMPH PO3B A3yBaHHI 3a1a4 3
MApamMeTPamMM B WKUIBHOMY KYPCi MaTeMaTHKHY, 110 Mpoiuuia anpobauiio B mkoui
[-111 erynenis Nel108 micra Knesa.

BUCTYITHJIN:

Hikonbcoka O.M. ronoBa MeroauuHoro o0’ €aHaHHS BUHTENIB  (i3nKo-
MareMaTHYHoro umkiay, Boduiok Il BuMTENE MareMarHkW, SKi BUIMITHWIH, 110 B
METOAHYHIN po3podul po3kpuTo (opmi poboTH, SKi 103BONAIOTE YYHIO HA OCHOBI
JIOMIYHOrO0  MMC/ICHHA, TAMOIIE OCMMCIMTH CYTHICTH PO3B’S3yBAHHA 3anay 3
napamMeTpamMu, PO3MWHPHTH CBITOIIISL, NOrIHGHTH 3HAHHS 3 peAMETY.

BunTesieM NpONOHYETHCH CHCTEMA 3aBAaHb U NMUITPUMKH 0COOMCTICHO
30PIEHTOBAHOIO HABYAHHA NMPH BUKOHAHHI BIIPAB 3 MMapamMeTpamy, MiAroTOBAEHHX Y
BUIsAL KapTok. Jlo 3aBjaHb 104al0ThCs NOPAAM /Ui YYHIB, BapianTH BiANoBijei,
METO/IHYHI pekomenalti juis BunTens. CyKynmHICTh iX CKJIIHOCTI Ta 0COGAMBOCTI
PO3B’A3aHHA BHKIAICHO MOCIIOBHO 1 I0CTYITHO.

Bosniok ['amna IBaniBHa, BUMTE/Nb MATEMATHKH, AKA 3a3HAYMIA, 110 3a1a4i 3
napamMeTpaM# 3anporioHOBaHl y  METOAMYHIN po3pobii  BHKOPHCTOBYE Ha CBOIX
ypokax. CaymHi meroanuni nopaau sunrens ®exopuyk H.I'. dopmyiors 3uanns,
YMIHHS T HABHYKH B PO3B’A3aHHI 3a1a4 3 NapaMeTpaMH, PO3BHTKY MAaTeMaTHYHOI
MHC/IEHHA, JIONOMAra€ B MUIrOTOBLI [0 MATEMATHYHHX OMIMINAN,  KOHKYPCIB,
30BHIMIHBOIO HE3AIEKHOrO OUIHIOBAHHI. 3ana4i 3 napaMeTpaMH € OJHHM 3
HAMMOTYKHIMMX  3aco0iB  y3araibHEHHS Ta CHCTEeMarWs3auii  3HaHb  YHIB,



(opMyBaHHS B HMX JIOMYHOCTI, FHYYKICTh, KPHTHYHICT MHCAeHHA. Po3B’a3yBaHHsA
3a2a4 13 napamMeTpamMH BUIKPHBAC Mepel YYHAMH 3HAYHY KUIBKICTH €BPHCTHYHMX
MPHIAOMIB HEOOXUIHMX JUIS MATEMATHYHOIO PO3BHTKY 0COOHCTOCTI.

YXBAJIUJIN:

|. Beaxkar, 110 MeTOAHYHA po3po0dKa npe/icTasicHa BunTenem Maremarukn 1-
[l crynenis ®enopuyk H. . na temy: «Cucremarnsaitis 3HaHb NpH po3B’ S3yBaHHI
3anaqy 3 napaMeTpaMH B IIKUIBHOMY KYpPCl MareMartHkuy, € aKkTyalbHOIo,
IMICTOBHOIO, KOPHCHOK NPH  Ta PEKOMEH/I0BAHA JUIS BHKOPHCTAHHS BYHTEIAMH
MATEMATHKH 3ara/ibHOOCBITHIX HABYATLHHUX 3aKJIAMIB,

2. CxBanuTH T4 PEKOMCHAYBATH METOAMYHY PO3pOOKY BUMTENS MareMarHku
®enopuyk H. I'. na temy: «Cucremarmsailis 3HaHb NpH PO3B’A3yBaHHI 3a1a4 3
napamMeTpaMy B IIKUILHOMY KYPClI MATeMarHK» JUIS 3aTBEPIUKEHHS HA METOAMYHIH
paii paloOHHOr0 HAYKOBO-METOIMYHOrO HEHTPY ynpasiinus ocBiTH [‘onociiBcbkoi
paiionnoi micti Knesi gepkasHol aaminicTparii

[lonosa meroauyHOro 06’ €HaHHA 43 /.
BYHTENIB (DI3HKO-MATEMATHYHOIO IHKITY A4 ) O.M.Hikonbebka

./ é A.J1. Pomanuyk




