Bupasu, piBHAHHA 1 HEPIBHOCTI

JoBiaHUK ans niarotoBkn Ao HMT 3 maremartukin

@ — chopMyna € B A0BIAKOBUX MaTepiasiax, aki MoxHa BigkpuTu nig yac HMT. ®opmynv 6e3 3Hauka Tpeba nam’arartu.
MosHaueHHs (K y nigpyyHuky): N, Z, Q, R — MHOXWHW HaTypasibHUX, LUiNnX, pauioHanbHWX i gilicHux yucen; N — nepepis, U —

06’elHaHHA NPOMIXKIB; D — ANCKPUMIHAHT; x1, 2 — KOPEHI.

— Knac i NyHKT nigpyyHuka A. . Mep3nska Ta iH. (anreépa: 7 kn. — 2024, 8 kn. — 2021, 9 kn. — 2017; moaynb uncna —
maremaruka, 6 k., 2023). — Homepu 3aBfaHb HMT, ge us Tema Tpannsnacsa y 2024-2026 pp.: Ne4 — niHiiiHi HepiBHOCTi Ta
TXHi cnctemm, moaynb, cteneHi; Ne 9 — Bupasu (KOpeHi, CTeneHi, Apobu, ckopodeHe MHOXEHHS); Ne 13—15 — nepeTBOpeHHS BMpasiB,

cucTeMm piBHAHb; Ne 17 — 3HaueHHs BupasiB.

1. CTeneHi i MHOrouneHu 7-8 K.

CreniHb 3 HaTypaJibHAM NOKa3sHUKOM
a“=gag-a-...-aq, neN, n>2 g
7. MHOXHWKIB

a — OCHOBa, n — NOKa3HWK cTeneHs. Big’emHe uncno
B MapHOMY CTeneHi — AoaarHe, y HenapHoMy —
Big'’emMHe; 0™ = 0.
[na HatypanbHux m i n:
a™-a" =amt" @ (a™)™ =a™ (@
am:a”=a""" @ (a#0,m>n)
(ab)™ = a™b™ (@

27 . 43 27 .26
Mpuknag; et = o1
(—at)? = —a!2.

(Miapyssax) 7 kn., 1. 5, 6

alza@

— 27+6712 _ 2’

Ne4, 9, 17

CreniHb i3 WinIMM NokasHUKOM. CTaHOapTHWIA
BUINAA uncna

1
aozl,a#O@ a"=—,a#0,neN g

a’ﬂ
Bupas 0™ npu uinnx n < 0 He Mae 3MICTY.
Ansa a # 0, b # 01 6yAb-aKUX Winnx m, n
CnpaBOKyOTbCA BCi BNACTUBOCTI CTENEHA 3
HaTypaslbHUM MOKa3HUKOM (y>xe 6e3 ymoBU m > n), a

TaKoX <g)n Y 3BigcK (g)in = (é)n
p) T @A) =G
Mpuknag: (57°5) " (5-7) " =520: 52 = 5-1 =
CraHgapTHuiA Burnsg uucna: a - 10", ge 1 <a < 1
n — Line yncso (Nopsagok uncna):
564 000000 = 5,64 - 10%; 0,0036 = 3.6 - 10~3;
(3,4-10') . (7-1078) = 23,8 - 105 = 2,38 - 107.
(Migpyqnuk) 8 k1., 1. 8, 9 (HMT) Ne 4, 9, 17
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OpfHoUIEHN i MHOTOUY/1IeHU. TOTOXHOCTI
OpfHouneH — foBYTOK uncen, 3MiHHUX Ta IXHIX
cTeneHiB. CTaHAAPTHUIA BUTNSA: O4UH YAC/IOBWIA
MHOXHUK (KOoeqilieHT) Ha NnepLLIOMy MicLi, pewita —
CTeneHi PisHNX 3MiHHUX: —3a2b® (KoedilieHT —3,
cTeniHb 2+ 5 = 17).

MHOro4yneH — cyma OfHOY/IEHIB; NOAIGHI YneHn
3B0AATL: 522y — 222y = 32%y. CTeniHb MHOrouneHa
CTaHAApPTHOro BUMMSAY — HaMbIiNbLUNIA 3i CTENEHIB
MOro YneHis.

alb+c)=ab+ac, (a+b)(c+d)=ac+ad+bc+ bd
TOTOXHICTb — PIBHICTb, NpaBW/bHa NpPY BCiX
LONYCTUMUX 3HAYEHHSAX 3MIHHUX; TOTOXHE
NepeTBOPEHHS] — 3aMiHa BMpasy TOTOXHO PiBHUM.
LLlo6 noBECTU TOTOXHICTb, NEPETBOPIOIOTL OOHY 1T
YyacTuHy B Apyry, abo obuasi YacTUHU — B OAUH
BMpa3, abo MoKasywTb, L0 PI3HULS YaCTUH TOTOXHO
[LOPIBHIOE HYTHO.

7kn.,n. 4, 7-11; 8kn., n. 2 Ne 13-15

DopmMy/In CKOPOYEHOro MHOXXEHHS
a?—b=(a—b)a+b) @
(a+b)%2=a%+2ab+ V% @
(a—0b)2=a%—-2ab+b* @

a® +b3 = (a+0b)(a® — ab+ b?)

a’ — b3 = (a—b)(a® + ab + b?)

(a+0b)3 = a®+ 3ab + 3ab® + b°

(a —b)® = a® — 3a%b + 3ab® — b3

BuaineHHs kBagpata gsouneHa:

2? — 4z +5 = (z — 2)2 + 1 > 1, TOMy HalimeHLe
3Ha4YeHHs BUpasy gopisHioe 1 (npu x = 2).

7 k1., n. 14-18 Ne9, 13-15

PosknagaHHA MHOro4sieHa Ha MHOXXHUKN
BrHECEHHS CMifIbHOr0 MHOXHWKA 38 AYXKU:

6x3 — 922 = 32%(2x — 3).

pynyBaHHSA:
ab+2a+3b+6=ab+2)+30b+2)=(0b+2)(a+3).
3a hopmynamm CKOPOHEHOTO0 MHOXEHHS:

922 — 25 = (3x —5)(3z +5); 22 +62+9=(x+3)%
3 —8=(x—2)(z% + 2z +4).

Cnocobu 4acTo NOEHYIOTL:

2123 — 8z = 2x(x2 — 4) = 2z(z — 2)(z + 2).

7 k0., n. 12,13, 15, 17-19 Ne9, 13-15



2. PauioHanbHi gpo6u 8 K.

PauioHanbHi gpo6u

. . A .
PauioHanbHwuii gpi6 E: yYncenbHUK A i 3HaMeHHUK B —

MHOrou4s1IeH, B — HeHyNboBUiA. LonyCTUMI 3HAUYEHHS
3MIHHUX — Ti, NPY AKMX BUPa3 Mae 3MIiCT (3HAMEHHUKM
He [OpPIBHIOKTb HY/I0); YCi pa3oM BOHM YTBOPIOKOTh
obnactb gonyctummnx 3HadeHs (OA3). Mpuknag: ons

1 3 - . .
BUpasy — + p— ponyctumi BCi z, Kpim 01 5.

X xr —

OcHoBHa BiacTuMBicTb Apoby (C' — HeHyNbOBUIA

MHOrouUNeH):
A_AC A _-A_ A
B  BC B B -B
244y +4 2)2 2
CKOpOoYeHHs: yryte w+2) _vt .

v+2y  yly+2) y
Lii 3 gpo6amy (3HAMEHHWKN 1 fiNTbHUK — HEHY/TbOBI):

A B_AxB A O_AC
c-c @ C B D BD

A C AD ANn A"
B'D_ BC (5) =g rneN@

,El,p06|/1 3 pi3HI/IMI/I 3HaMeHHUKaMK crno4vaTtky 3B0A4ATb A0

CNiNIbHOrO 3HAMEHHMKA:
1 1 (a+b)—(a—0b)  2b

a—b a+b  (a—b)(a+b)  a2—b2
(Miapyunuk) 8 k., n. 1-6 (HMT) Ne 9, 13-15

3. KBagpartHi kopeHi. [ifcHi uncna 8 Kn.

ApudmeTnuHMii KBagpaTHUI KOPiHb

\/a — HeBif’eMHe uncno, KBagpar SKOro AOPIBHIOE a:
Va=0b & b>0ib* = a. Bupas /a Ma€e 3MicT nne
npu a > 0.

(Va)’ =a (a>0) Va2 = |af
Vab=+va-Vb (a>0,b>0)

a_ﬁ "
\/;_\/5 (a>0,b>0)

ysarani, vVa2" = |a"| (n € N): val* = |d7|.

AKWO a; > az > 0, TO /a1 > /az:

23 =12 < V18 = 3v/2; 4 < /20 < 5, 60

16 < 20 < 25.

PiBHSAHHS 22 = a: Npu a > 0 KOpeHi 4/a; npn a = 0
KOpiHb O; Npu a < 0 KOPEHIB HEMAE.

Mpuknagn: +/(—7,3)2 =17,3;

V372 — 122 = /25 - 49 = 35.

Tabnunua kBagpartis uncen Big 10 go 49 € B ooBiaLi
HMT @); 3 Heto 3py4HO gobyBaTtun KopeHi: /1369 = 37.
IppavioHasbHi Yncia — HeCKiHYeHHI HenepiognyHi
[ecATKOBI Apo6y (v/2, 7). PauioHasbHi i ippaLioHabHi
ynca pasom YyTBOPHOTb MHOXWHY AiACHWX Ymcen:

N C Z c Q C R. FKuwo HaTypasibHe n He € KBaApaToOM
HaTypaslbHOro Yncna, To /n — ippaLioHasibHe.

8«kn., n. 12,14, 15 Ne9, 17
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MepeTBOpeHHA BMpa3iB i3 KBaAPaTHUMM KOPEHAMU
BriHECEHHA MHOXHMKA 3-Nif, 3HaKa KOPEeHS:
Va2b = |a|vb (b>0): V48 =/16-3 = 4V/3.
BHeCeHHs MHOXHWKA nif, 3HaK kopeHs: avb = va2b
npua > 0; avb=—Va2bnpna < 0: —2v/7 = —/28.
Ansia>0,b>0: (va—vb)(va+vb) =a—b;
(vVa+vb)? =a+2Vab +b.
Mopi6Hi gopaHkn: /54 — /24 = 3v/6 — 2/6 = V/6.
3BiNIbHEHHSA Bif ippaLjioHaNIbHOCTI B 3HAMEHHUKY —
MHOXWUMO YMCE/TbHUK | 3HAMEHHUK Ha KOPiHb abo Ha
BMpas, Lo Ja€ B 3HAMEHHUKY PI3HULIO KBapaTiB:

15 15v3  5V3,
22v/3 2-3 2

14 14(5v2+1)  14(5v2+1) 2(5v2+1)

5V2-1 (5v22-12 49 7T
(Migpyunuk) 8 k., n. 16 (HMT) Ne 9, 13-15, 17

4. PiBHAHHA 3 OA4HI€0 3MiHHOIO 7-8 K.

NiHiliHe piBHAHHA. PIBHOCUNbLHI PiBHAHHSA
NiHiiiHe piBHAHHA ax = b (x — 3MiHHA, a | b — uncna):
a#0| a=0,b=0 | a=0,b#0

T — 6yAb-sIKe Yncno ‘ KOpPEHIB HEMaE

r = —
a

PiBHOCUNbHI PIBHSIHHA MatoTb Ti caMi KOpeHi (abo
06ugsa He MalTb KOpeHiB). PiBHAHHS, piBHOCU/IbHE
[aHoMy, OTPUMAEMO, SAKLLIO NepeHecemo J0LAaHOK B
iHLLY YaCTWHY, 3MIHUBLUW AOT0 3HaK, abo NOMHOXUMO
(moainnmo) 06MABI YaCTUHM Ha YNCNO, BiAMIHHE Bif
HY /IS,

JloByTOK [OPIBHIOE HYNIO TOAI 11 NnLe TOAj, KON Xo4a
6 OOVH i3 MHOXHWKIB AIOPIBHIOE HY/IIO, & iHWI MakTb
3micT: 28 —42=0 & z(z—2)(z+2)=0 & =0
abo r = +2.

7kn.,n.2;8k0., M7

KBagpaTHe piBHAHHSA
ax? +br+c=0, a#0 @
~b—+D

D = b2 — dac (@)

—b++VD
D > 0: xlzT, .fQZT @
D=0 2y =25= f% @ (o4uH KopiHb)
D < 0: KopeHiB Hemae.
Mpuknag: 222 —x—1=0: D=1+8=09,

1-3 1 1+3

n=—p =y m=—p =L
3BefieHe PiIBHAHHA — 3 nepLunm KoedilieHTom 1:
22 +bx +c=0.
HenoBHi PiBHSAHHSA:
b=c=0: az’>=0, = =0;

b
b#0,c=0: z(ax +b) =0, z; =0, :z:gz—a;
b=0,c#0: 22 =5 HKLLLO—E>0,T01‘::E —E;

a a a
AKWO — < < 0, KOpeHiB Hemae.
a

—k++VEk?2—ac

AKWwo b =2k i k?> —ac>0,TOx1 9 =
' a

8 «n., n. 18, 19



Teopema Bieta. KBagpaTtHuii TpuuneH
FAKWO z1 | £ — KOPEeHi PIBHAHHA az? + br 4+ ¢ = 0, TO

b
xl—l—xgz—a, :Elxg:g (a#0, D>0)

s 3Be1eHOr0 PIBHAHHA 22 4 bz + ¢ = 0:

T+ o = —b, T112 = C.

O6epHeHa Teopema: AKLO Yncna « i B Taki, Wwo

a+ = —g iaf = 2, TO BOHW € KOPEHAMM PiBHAHHS
ar® +bx +c=0.Npuknag: 22 — 5z +6 =0: z; =2,
z2=3(2+3=5,2-3=06)

Po3knaf KBagpaTHoro TpuuneHa ax? + bz + c Ha
MHOXHWKKN (z1, T2 — NOr0 KOPEHI):

ax’ +br+c=a(z—z1)(x—22) @

Akwo D = 0: az? + bz +c=a(z — 21)? sKkwo D <0,
TPUYSIEH HE MOXHA PO3KIACTU Ha MiHIAHI MHOXHUKMW.
Mpuknag;

202 —z—1=2(z—-1)(z+ %) =(z - 1)(2z + 1).

8 kn., n. 20, 21 Ne9, 13-15

PavuioHanbHi piBHAHHA

JliBa 1 NpaBa YaCTUHW PIBHAHHSA — paviOHasIbHI
BMpasun. [pi6 [OPIBHIOE HYMHO, KOU YACETTBbHUK
[OPIBHIOE HYNIO, @ 3HAMEHHUK — Hi:

4_ 0 < A=0,
B B #0.

Anroputm: 1) nepeHecTun Bce B NiBY YaCTUHY i1 3BeCTu
A .

Il 1o ppoby E; 2) po3B’a3aTtn PiBHAHHA A = 0; 3)
BIAKMHYTW KOPEHI, Npy AKUX B = 0.

2

—1

Mpuknag; v 46 =0: 22 =16, r = £4; ane = # 4,
T

TOMY © = —4.

& A=BiC#0.

Ql
Ql

OpfHaKoBi 3HAMEHHUKMN:

242 1

Mpuknag; — O 8: xz2 -3z —18=0,
z—6 z—6

x = —3abo z = 6; ale ¢ # 6, TOMy x = —3.

8«kn., n. 7,22

PiBHSIHHS, SIKi 3BOAATLCSA A0 KBagpaTHUX
BikBagpaTHe piBHAHHA ax? + baz? + ¢ = 0 (a # 0):
3amiHa z? = t fae at? + bt +c = 0; 2% = t Ma€ KopeHi
nvwe npu ¢t > 0.

Mpuknag: z* — 1322 +36=0: t2 - 13t +36 =0, t =4
abot=9; r=+2, r==43.

MeTopg, 3amiHn 3MIHHOT — He e Ans 6ikBaapaTHUX
PIBHSHbL: Y PIBHSAHHI (22 — 1)* + (22 —1)2 -2 =0
3amiHa (2z — 1)> =t paet®* +t—2=0, t = —2 abo
t=1; (2x — 1)?> = —2 KOpeHiB He Mag, 3 (2x — 1)? =1
Maemo z = 0 abo x = 1.

8 1n.,n. 22
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5. HepiBHOCTI 9 K.

UYucnosi HepiBHOCTI

a>b0,AKWoa—b>0; a<b AKWo a—b<O0.

Akwo a >bib> ¢, TOa > c.

AKWO a > b, T0 a + ¢ > b + ¢ A4na 6yab-aKoro ymcna c.
AKWOo a > bic>0,Toac > be; AKWO a > bic< 0, TO
ac < bc (3HaK HEPIBHOCTI 3MIHIOETLCSA).

. 1 1
FIKLU.Oa>bIab>O,T0£<E.

MouneHHe gofgaBaHHA: AKWO a > bic > d, TO
a+c>b+d.

MouneHHe MHOXEHHS: aKWo a > b > 0ic>d > 0, TO
ac > bd; 3Bigcn a™ >b" npua >b > 0,n € N.
OujHIoBaHHA: AKWO 6 < a < 8110 < b < 12, TO

16 <a+b<20, 60<ab<96, —6<a—0b< —2(60
—12 < —b < —10).

(Migpyuhuk) 9 kn., n. 1-3 (HMT) Ne 4

NiHiliHi HepiBHOCTI

HepiBHICTb, PIBHOCUNBHY AaHii, OTPUMAEMO, AKLLO:
nepeHecemo [0LaHOK 3 OOHIET YaCTUHWN B pYTrY,
3MiHMBLUN A0T0 3HaK; MOMHOXWUMO (NOAiINMMO) 06MABI
YacTUHW Ha JoJaTHe Ynco; NOMHOXMMO (NoAiNnMmO)
0061ABI YaCTUHM Ha Bif'€EMHE UYNCNO, 3MIHMBLLIM 3HAK
HEPIBHOCTI HA NPOTUIEXHWIA.

NiHiliHa HepiBHICTb ax > b (Tak camo ax < b, ax > b,
ar < b):

a>0:z>§; a<02:17<2; a=0:
OTPUMYEMO YUCNOBY HEPIBHICTL (0 > b, 0 < b, 0 > b un
0 < b): AKLWO BOHA NpaBW/bHa, x — ByAb-Ke YMCO;
AKLLO Hi — pO3B’A3KIB HEMAE.

Mpuknag: 4 —6x>3x+13 & -9 >9 & z < -1,
TO6TO = € (—o0; —1).

(Migpyunuk) 9 kn., n. 4,5 (HMT) Ne 4

Yucnosi NPOMiXKK

.'I,'>a,(a;+oo> Grezzzzz a<l‘<b<a;b) &rrezz, 6
a

////////////////

x> a [a; +oo) —&==> ¢ <z <b [a; ] ﬂ‘“‘“;-’
a

:17 < a (7Cx>; a) ///////// : a < I S b (a; b] :’f ///// .
a
D=0 (—oo: qf| 22 0 <z <b o b) —LL
a a
Kpyrna gyxka — KiHeLb He BXOAUTb (MOPOXHS TOUKa),
KBagpaTHa — BXoauTb (3adpapboBaHa). Yci uncna —
(—00; +00). Bina +oo AyxKa 3aBXan Kpyrna.

(Mligpyunnk) 9 K., 1. 5, 6 (HMT) Ne 4



Cuctemu NiHikHUX HepiBHOCTEW

P03B’A30K cMCTEMU — 3HAYEHHS 3MIHHOI, ke
3a/10BOJIbHAE KOXHY HEPIBHICTb. MHOXWHA PO3B’A3KIB
cucTtemn — nepepis (N) MHOXMH PO3B’A3KIB Ti
HepiBHOCTEIA.

S 3r—1> -7, o T > =2, N
" 13-4z > -9 z <3

—2 < x < 3, T06TO (—2; 3):

~~~~~~~~~ FRRFRIIRIIAPIIII 777777
PR VL ey Y a
O O

-2 3 T
MoaBiliHa HepPIBHICTb — TeX cucTema:
—-1<224+3<56 & 4<2z<2 & 2<zr<]1.
FAKLLO CNiIbHMX TOYOK HEMAE, PO3B’A3KIB HeMaE (),
Hanpuknag: z > 5ix < 5.
[Jonyctumi 3HayeHHsA Bupasy 2z — 1 + /5 —z —

PO3B'A3KN cucTeMN 2z — 1 > 0, 5 —z > 0, TO6TO [; 5].
(Rigpyunuk) 9 KA., . 6 (HMT) Ne 4

KBapgpaTHi HepiBHOCTI

az? +bxr+c>0(abo <0, >0, <0), a0.padiuHuii
METO/,: 3HAXOAUMO KOpeHi TpuueHa i cxemaTuyHo
306paxaemo napabony y = ax? + bx +c; npu a > 0 i
BITKW HanpsiM/ieHi Bropy. Po3B’a3ku npu a > 0:

D>0 D=0 D <0

NN

X1 o T o X 98
>0| <z abox >z T # xo 6yab-ske x

>0|x <z abozx >z, | Oyab-Ake x | Oyab-Ake x

<0 1 <x < Ty %] %]
<0 1 <z <z9 T =0 (%}

b .
T =5 @), @ — pO3B’A3KiB Hemae. AKWO a < 0,

MHOXWUMO HepPIBHICTb Ha —1, 3MiHIOKOUM Ti 3HAK.
Mpuknag: 222 —x —1>0: z; =
z € (—o0; —3) U (1; +00).

IHWIi pauioHasbHi HEPIBHOCTI — METOAOM iHTepBasiiB
(BoBiAHVK «PIiBHAHHA 1 HEPIBHOCTI: MeTOAN, MOAY b,
napameTp»).

9kn., n. 12

1 0
2 To = ]-1

PiBHAHHA i1 HepiBHOCTI 3 Mogynem

la| = a, AKWO a > 0; |a| = —a, AKWO ¢ < 0 @

la] >0, |—a| =|a|; |a] — BigcTaHb Big NoyaTkKy BIAMIKY
[10 TOYKU, sIKa 306paxye Yncno a.

|x| = a: npn a > 0 kOpeHi +a; Npun a = 0 KopiHb O;

npu a < 0 KOPEHIB HEMAE.

Tak camo: |5z — 6| =4 < 52— 6 =4 abo

50 —6=—4; r=2abox =04.

AKLLO 3HaK BUpa3y BifOMUIA, MOZY/b PO3KPMBAEMO 32

O3HAYEHHAM: |z — 3| = —(z — 3) =3 — z npn = < 3.
Mpn a > 0: || < a __gupiig, o
—a 0 a

lz] <a & —a<z<aq;

|| >a & x < —aabozx >a.
—a 0 a

Mpuknag: 224+ 3| <5 & —5<2x+3<5 &
-4 <<l

(Migpyunuk) 6 kn., n. 30; 7 kn., N. 2; 9 KA., N. 6 (HMT) Ne 4, 17
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6. Cuctemu piBHAHb. TeKCTOBI 3apadi 7-9 Kn.

CucTemMu NiHiHNX PiBHAHb

P03B’A30K cMcTeMu 3 ABOMa 3MiIHHMMW — napa Jncen
(z; y), AK& NEPETBOPIOE KOXHE PIBHAHHSA CUCTEMM B
NpaBu/ibHY PIBHICTb.

MeTog nigCcTaHOBKMW: 3 OAHOI0 PIBHAHHA BUPaXXaemo

. 2 .
aMiHHy uepes apyry 3z — 2y =6 = o= 2 6) i
NiACTaBASIEMO B iHLLE PIBHSAHHSA. Tak camMo BMpaXarTb

. b)h 25
3MiHHY 3 dhopmynun: S = % ===

MeToz, AoAaBaHHSA: MHOXMMO PIBHAHHS Ha «BUTigHI»
yncna, Wwob KoedilieHTn Npy OAHIl 3i 3MIHHKX CTaun
NPOTUNEXHUMMU, | AOAAEMO PIBHAHHS MNOY/IEHHO.

r+y=2>5,

Mpuknag; [oJaeEMO: 2x =6, x = 3,

r—y=
y=5—3=2; po3B'a3oK (3; 2).

7 kn., n. 24-28 Ne 13-15

MpacpivuHuii metoa. KinbKicTb po3B’A3KiB

P03B’A3KM CUCTEMU — KOOPAMHATY CNiSIbHAX TOYOK
rpacvikiB 1i piBHSAHb. padivyHO X 3a3BMYai 3HaAX0AATb
Hab/IMXEeHO, TOMY NepPEBIPSIEMO MiACTaHOBKOK. padik
PIBHAHHA ax + by = ¢, A€ a | b He AOPIBHIOKOTL HY/IH0
ofHo4yacHo, — npsima. Cructema ABOX MiHINHUX

oaVH PO3B’sA3KIB 6e3niy
PO3B’A30K Hemae po3B’A3KIB
[HWNX BUMALKIB HEMAE: Taka CUCTEMA HE MOXe MaTw,
Hanpuknag, piBHO ABa PO3B’s3KU.

7 kn., n. 25, 26 Ne 13-15

CuctemMu piBHAHb APYroro cTeneHs

Ti cami meToaM: nigcTaHoOBKa (3py4Ha, AKLLO OfHe 3
PIBHSAHb NiHIliHE), [OoAaBaHHS, 3aMiHa 3MiHHMX,
rpacpiuHmii.

— 2
y_x7

Mpuknag;
W — B = %
MigctaHoBka y = x + 2:
2=r+2 22—x—-2=0,
r1 = —1, xo = 2; PO3B’'A3KM
(=15 1), (2; 4).
MpathiyHo — Le cniNbHI TOUKK
napa6omm y = =2 i npamoi
y=x+2.

9k, n. 13

Ne 13-15



Cucremu: 3amiHa 3MiHHUX, KiNbKiCTb PO3B’A3KIiB TekcTtoBi 3agaui. Po6ota, uucna

Ao BigoMi = + y i xy, gonomarae Teopema, CninbHa po6oTa: ycto poboty 6epemo 3a 1. AKuio
o6epHeHa o Teopemn BieTa: 3z +y = 3, zy = 2 MepLUnii BUKOHYE POGOTY 3a x rog, a Apyruin — 3a y
BUMIMBAE, WO | y — KOPEHi PIBHAHHA t2 — 3t + 2 = 0;
po3B’asku (1; 2), (2; 1).

Bupas, BigOMWi1 3 OQHOrO PiIBHAHHS, MiACTaBASEMO B yABOX — 1 + 1
iHWe: AKWo = +y =5, T0 vy + y? = y(v + y) = 5y. &z
KisibKiCTb pO3B’A3KiB 3py4HO BM3HAYaTu rpadivHo:

1.1
rofl, 7o 3a 1 rofi BOHW BUKOHYIOTb — i — po6OTH, a
Ty

Mpuknaz: ABO€E POBGITHUKIB, NpaLoYM pa3omMm,
BMKOHYIOTb Po60TY 3a 10 AHIB; x i y — KINbKICTb [HIB,

(r —a)? + (y — b)> = R? (R > 0) — KOJIO 3 LLEeHTPOM 10 10

(a; b) pagiyca R; y = ax? + bz + ¢ (a # 0) — 3a SIKy KOXXKEH BMKOHaB 6u 1i cam: g + Z =1.
nz_;xpa6ona; oy = 15 (0 5= O) — MEPOanE. ABoumndpose uncno ab = 10a + b; 3 NepecTasneHNMM
(Migpyynuk) 9 kn., n. 13 (HMT) Ne 13-15 unchpamu — 10b + a.

TekcToBi 3agaui. Pyx 7kn.,n.9,29;8kn.,n 23;9«kn., n. 14

lMo3HavyaeMo HeBiOMe, CKNaAaEMO PIBHAHHS
(cnctemy), po3B’I3yEMO i1 NEpEBIPSEMO, YM BiANOBIga€E
KOpiHb 3MIiCTY 3agad4i (LUBMAKICTb, Yac, KifbKiCTb —
[op[aTtHi).

Pyx: s=wvt, t = g Pyx HasycTpiy (BUpYLLUW/IN
0[HOYACHO): [0 3yCTpiyi Tina pa3oM NPoXoAsTb YCHo
BiACTaHb: v1t + vot = s.

Pyx no piyuj (v — BracHa WBUAKICTb, vy — LWBUAKICTb
Teuii): 3a Teviel v + vy, NPOTU TeYil v — vyr; MJIT NAUBE
3i LUBMAKICTHO Teuil.

Mprknagd: YoBeH NPOKLLOB 3 KM 3a TEYIEr I 2 KM
npoTu Teuii 3a 0,5 rog, WBNAKICTb Tedil — 2 KM/rog;

x KM/FO,EI, — B/laCHa LIJBI/I,EI.KiCTb YOBHa:
3 2 1

T+ 2 + r—2 2

3Bigen 2 — 10z = 0: z = 0 — He migxoauTb (z > 2),
x = 10.

7kn.,n.3,29;8«kn.,n.7,23;,9kn.,n 14

[xepena: nporpama 3HO 3 matematukm (Haka3 MOH Ne 1513 Big 04.12.2019), 3a akowo cknagatoTe HMT; gosigkosi matepiany HMT 3 matematukm
(YLLOAO, umHHi ans HMT-2026); nigpy4Hukn anredbpu A.T. Mep3nsika Ta iH. 4nsa 7 (2024), 8 (2021) i 9 (2017) knacis; matematuka, 6 knac (2023).

Bupasu, piBHSAHHA 1 HepiBHOCTI - nigrotoBka Ao HMT 5



