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( APWDMETUKA j

[ ANCEGPA ] ( FEOMETPIA ]

[ MATEMATYHWIA AHANI3 j

/ Jliniiini piBHAHAEA \
/—.ax =b -—\

a=~>0 a=0
b=0 b+0

X == 0-x=0 0-x=b
i

DopMyITH CKOPOYEHOTO MHOKEeHH \

(a+b)=a’+2ab + b,

(a— b)Y =a*— 2ab + b*,

a*—bi*=(a—b)a+b),
a®+ b* = (a + b)(a® — ab + b?),
a®—b*=(a - b)(a* + ab + b%),

(a+b)*=a®+ 3a2b + 3ab® + b4,

(@ — b)* = a® — 3a%h + 3ab® — b-.

\ EanHnia kopiie  Besniy kopeHis  KopeHis Hemae

" saommi ) (B

JACTHBOCTI cTeme

J
P

at+b=b+a, ata"=gag™"",
(a+b)+c=a+(b+e), Gh s nt=g""",
ab = ba, (@™)" =a™,
(ab)e = a(be), (ab)" =a"b",
a(b+ e)=ab + ac. a®

_ Y h

DyHKITIT
DyaKIia — BignmoBigHicTs, 0pH AKiil
KOXHOMY 3HAYEHHIO OJ(Hiel aMinuOl
BimoBijiae equHe 3HAYCHHA ApPyToi.
I'padik koxHOl miniiinol pyurOil
(y=kx +b) — opama.
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LloPori CEMUKNACHUKM | CEMUKNACHWL!

o AAzedpa — HACMUHA MAMEMAMUKU, TKA Pa3oM 3 APUPMEMUKOD
ma 2eoMempiero HareKumb 2o HalidaBHiwux ckradoBux uiel Hayku.

o 3HaHHA anzedpu HeoOXiOHi He miabku momy, wio BoHa dae Haii-
kpawii Memodu posB'asybanHs HalBaxdux 3adad, a i momy, we
8 Hili popmyembea Mmamemamuura moba, ska BukopucmoByemoes

paxibusamu/ paxiBuuHamu pisHux zarysell Hayku [ mexHiku.

bopmyau
CKOPOUEHO20 MHOXKEHHS
(a + by = a* + 2ab + ¥
(a — by = a* — 2ab + b
(a —b)(a + &) =a" - b

o Anzedpa documb dazama 3a 3Mmicmom [ dyxe no-
mpidHa. Bu BuBuamumeme ii d0 3aKIHHEHHS WKOAU,
a dexwao — U Y Buwgux HabBuarbHux 3akaadax.

e Posnodamu onaHyBaHus kypcy wKiAbHOT arzedpu

bam donomoxe ueli nidpydHuk.




flK NPALIIOBATH 3 NIAPYYHUKOM

Yurawou TeopeTHYHRI MaTepias, OCHOBHY VBAr'Y 3BepTail Ha clloBa,
HaJIpyEKoBaHi mupHuM mpudTom. Ile Pﬁa'l'ema'rmmi TE‘pMiHll.p TpeGa
3pO3yMiTH, 110 [1i C/IOBA 03HAYAKOTE, 1 3anam’ araTu ix. Bugineni mupanm

pedeHHs — [e/npaBuia abo IHNIl BaMK/INBl MaTeMaTH4YHI TBeP/KeHHA
Ix Tpe6a nam’araTn it ymitu 3acrocosysaru. Kosxen naparpad nizpyu-
HuKa MicTHTL py6puky [« Xodemr anat me Olnbme? Wy akiii mpomo-
HYIOTECA TOJATKOBL BiloMOCTI 1714 VUHIB Ta YYeHHI L, KOTPi ocobIHBO

I.'l,iEﬂ.B.TIHTLGH MATEMAaTHROHD.

Poar’asvious pisHi 3agadi, 9acTo J0B0IETLCT MEOMEETH JEOUIEIH
epaya+bia-b a+biae+ bromo. ob y raknx ernagrax Big-
pasy MomHA OyJI0 HAaOHCATH BiAnOBiAl, ROpHCHO 3anaM ATATH DeBHI
TOTMRHHOCT], SKI HARHBAOTE GOPMYIAMH CKOPOYeHOro MHEOKeHIA.

Homuosnmo geounen a + b aa a + b

{a+ b)a + by=a"+ ab + ba + b* = a° + 2ab + b".
Orme, (a +b)° =a®+ 2ab + b,

PosknafasHa MHEOrDHNEHIE Ha HHOEHWEKW

Piaunua keagpatis TBEOX BHpazie JOopiBHIOE T0-
GyTEy IX cyMm i pizmmmi. |

Hpnn_mn. PP g =idt = (x + 4)x - 4),
25a” - ¢' = (5a)’ - (") = (5a + Wha - ).
thopMyna plonHIi KEaJpaTiE JOCHTE apy4HA A8 POSKIATAHNA
MHOTOUICHIE Ha MHOMHHKN,

KOYELL 3HATH LLE BINbLUET
IHOA) BAAETLER POIKNACTH MHOTOMNEH HA MHOEHWEM, RKILG AONATH | BIAHSTA BiA
HBOro OaKH | TOR Camui Brupas.
Mpuxnan. PoIknaim HE MHOHUEA AEouned a’ + 4.
@— Pozs waaknn. ORAMO A0 BAHOMG ABGUNeHa Bupad 4o’ — da’,
a'+d=a'+da' - da" + d={a' 4+ da® + 4)— dat= (o + 2P - (Za)'=
={a*+ 2 - 2a}a®+2 + 2a)=(a' — 2o+ 2)(a’ + Za + 2},




Bignosigail ua sanuranHa pyopUEH |¢Hepenip ceﬁe»?, iT™1 3mo-
el 3akpiiuTH, V3aralbHHUTH i cCHCTeMAaTH3VBATH 3no0yTi sHaHIs,

VMIHHA TA HABMYKH, oJep:adl mij 4ac BUBYeHHs TeMH. ¥ pyvOpHIi
|« Buronaemo pazom!»% mapefeHO 3pasku po3B'ASAHHSA HABAYMKIIH-

Bimmux BuAie Bupas. [IponorveMo o3HEAOMHTHCA 3 MUMH OIPHKJIATAMH,
mepm HiX BHKOHYBATH HOMAIIHI 3aBJaHHA.

{9 fAAxi supass naswBamwTE MEOrOYIEHAMN? _@
@ o comayae «POIKIACTH MHOTOMIEH HA MHOMBHHKHET

@ I3 swcoro samoHy Ail BHONHBAC CHOCIH pOIKIAZAHHS MEODOYICHA

Ha MHMKHHEN BHHeCCHHAM 38 VKN CHiITEHOD MHOKHERAT
e . A

BHUKDHAEMO PA3IOMI

DIIi,uHer:u A0 ERagpaTa JBOYIeH;
a) 3x - o 8) —2x - 3y.
Poae'aaanna.
B} (3xr-ef=(3x -2 -3x ¢+ =9 - 6xec+
6) (=2x = 3y = (~(2x + 3y))* = (2x + Jy) = dx* + 12y + Oy°.

-

HoGpe nigroTyBaTHCA A0 TEMATHYHOTO OIiHIOBAHHA afo caMocTiiiHo
OLIHWTH cBOI HABYANBH] Pe3yILTATH TAKOM JOTOMOMAEe el N ApyYHHE.
IlepeBipuTH cBOI 3HAHHA TH 3MOMEIN, BHKOHYIOUH 3aBJaHHA pyOopuK
«3aBladHA AIA camMocTtiiigol poborus», «l'oTyeMocsa Ao TeMaTHYHOTO
OLiHIOBaHHA» Ta « THIMOBL 3aBHaHHA NI KOHTPOJBHOI poboTH».

A BHKOHATH HNPOEKTH TH 3MOMEI, AKIO NepeHjaeIn Ha cTOPiHKY
iz mudposamu momatkamu hitps://vse.ee/ciud Ta ofiepern nmocHIaHHEA
« YUHIBCBKI IpPOEKTH» .

Ilepm mix npamoBaTH 3 DiApYYHHKOM, ODepedaH Ha CTOPIHKY
iz nudposumu gomatrkamu hitps://vse.ee/ciud Ta obepH mocHIaHHA
«BinomocTi 3a 56 Kaac» Ta «Illlo T Bxke aHacm?»

Baxmaemo yenixie y nasvanni!



«Anrebpy MOMHAa PO3rNaaaTH Ak
MOBY 0cobNMBOI BAACTUBOCTI.»
M. B. Ocmpozpadcekud

Bupaszu B matemaTuui BigirpawTe NpubAKM3HO Tarky camy ponb, AK
Cnoea B MOEI abo AK OKpemi uerniHn B ByanHry.

MaTtemaTuuHa moea — ue moBa Bupasie. LLlob onaHysaTw 1i, Tpe-
Ba HaBYUTWMCA ONepyBaTH MaTeMaTUYHUMK BEMPa3amu, po3ymiTi ix
3MICT, YMITKM 3aNUCYBaTHM B 3py4HOMY BWUrNAgi. [CHYOTE pi3Hi Blugm
MaTeMaTUYHWX BMPE3iB.

Y ubomy po3gini TM gisHaewca npo:

BHUPa3K 31 SMIHHKNMMK,;
BUpasu 31 CTENEHAMM,
OOHO4YNEHM;
MHOMOYAeHM;

Al Haa MHOoroYNeHamm,




§ 1. Bupasu 3i sMiHHuMKU

RAHOY0BI C/IOBA

BUPA3X 3i aMiHHUMK — expressions with variables
uini Bupa3n — infeger expression
4yucnoei BMpasn — numerical expression
¥V mareMaTHIl BHPaA3H BifirpaloThs gyiKe BajKJIHBY POJb.
Bupasu GyBaloThk YHCI0BI Ta 3i sSMiHHUMH.

Yucnosi 3i aMmiHHMMIA

0,2.3-15:7
8 1 45; 17 — 3a; 2x%a + 4)

BT EE-1.8)

Ham Mu poariagaTUMeMo HepeBajkHO BUpasH 31 3MiHHHMH.

Bupas %(I—5)+3I MiCTHTE ONHY 3MIiHHY X.

Bupas 2ax + ex® mictuts Tpu sminHi: a, ¢ 1 x.

Koxuauii yncnosuil Bupas (AxMi He MicTHTL ginenna wa () mae
OflHE 3HAYEHHHA.

Bupas 3i sSMiHHMMH OpH pi3HUX IHAYEHHAX HUX 3MIHHHX MO}
HabyBaTH pisHHX 3HAYEHBb. [[N8 OpHKIANY 3HANIeMO 3HAUMCHHA BUPA3Y
da + 5, akmro a gopisEwe 1, 2, 31 —4.

Axmoa=1,T03a+5=3-1+ 5=8§;

Axmoa=2, 1032 +5=3-2+5=11;

Axmoa=3, T03a+5=3-3+5=14;

Axmoa=-4,T703a+5=3-(-4)+5=-1.

PEBYJI]:T&TH obUHCIeHbs MOMKEMO TAKOM 3alHCATH B TabIuIio.

i@ 1 2 3 =4
3a+5 8 11 14 -7

HArxmo Bupas MicTHTE Kindkka sMinmEHX, Hanpukiaag 2a — 3x, To
1A 3HAXOMKEHHA HOoro 3HAYEeHHA i MaTi afo HALABATH 3HAYEHHSA
AnA KoHOI aMiHHOIL.

Axmoa=Tix=58, 7028 - 3x=2-T-3-6=14-15=-1.

fArxmo BEpaz He MicTHTE HigKHX iHmmMx Aifl, KpiM gogasaHHA,
BifHIMaHHA, MHOMKEHHA, NiTHeCeHHA 00 cTenedd i ginenna, Horo Ha-
3HBAIOTEL palliOHAIEHHM BHPA3OM.




Poaain 1. PathiELEL

Hanpuknag, 2x + n, —E(x—ﬁ]a. B8 E :
3 2a+e x+c

PanionansHuii BUpas, AKKH He MicTHTh JileHHA HA BUpa3 3i aMin-
HOI0, HASHBAKTL LIJIHM.

lpobogi Bupazu Yucnoei eupazun

PALIOHANGHI
BUPA3K

9, atl 4%, 17-2
)

Uini Bupazn

Bupa3an 3i 3miHHKMMMK

8,2x,% 2+e, Ta

Y nwomy po3fgiii MH poarIAZaTHMEMO TIMBEKH ILII BHUpasH.
Bupasua +b, a—b, a-b, a:b — BignoeigHo cyma, pisuuig,
nobyTok i wactra smimHmx g i b. Ynrawres ix i Tak: ecyMa 4Hcen
aib», spispung yncen a i b» Tommo.

MaremaTHYHEMHE BHpAa3aMH BBajKalOTh TAKO:K okpemi umciaa abo
aminni. Hanpuknan, 2, 0, x, —a.

danucH, 010 MICTATL 3HAKH piBHocTi ab0 HepiBHOCTI, HATTPHKIA] !
2+ 3=05, x <5, He € BHpasaMH.

XO4ELW 3HATH LUE BINMbLUE?

Paniwe 1 pozpisHas/po3pisHana Yucnosi Bupasy | OykBeni BUPasK, OOHAK Y Cy-
HACHIA maTemaTuul Bykeamn No2HaA4anTe HE TiNkLKW Heeinomi yncna. Hanpuknano,
GykBa 7 NOZHAYAE BiOHOWEHHS OOBXWHW KOMAa 00 Roro giameTtpa; oro HabnukeHe
aHaveHHs popieHoe 3,14, Tomy Bupas « + 2,5, 04| MicTATE GYKBY T, € YNCNOBUM BW-
pasom. 3rofom TH 03HaoMUWCH 2 Bupazamu Py, C:, sinr 1a Garatema iHwmmMK, sk

MICTATE BYKEW, ane He Taki, 3amicTh AKMX MOXHA nigcTasnati Ywcna. Tomy pani T
ByKBM, 3aMICTh AKMX MOXHA NIACTABNATI PI3HI HMCAA, MW HAIVMBATUMEMO SMIHHIMI,
PO3YMIIOHK, O iX 3HAYEHHA MOXYTh 3MIHIOBATHCA. A BMPA3K, AKI MICTATE Taki 3MiHHI,
HA3WBATUMEMO BHDE3aMN 31 IMIHHMM.

Cnoeom BMpa3s B yEPAIHCEKIA MOBI YACTO HA3WEAKDTE | BWCNOBNEHHA (Hanpuknan,
kpunamiii Bupas), | Buas HAacTpoo (Bupas oBnuq4sa) Towo. ¥ maremMaTiil v CNosom
KOPOTKO HA3WBATL MATEMATUHHWA BUPA3. A MaTeMaTHYHIE BUPE3 — Le HanuwcaHi 8
AKoMy-HEDYOE 3p03YMINOMY NOPAOKY MATEMATHHHI CUMBOIW, BKTIOHAK0YY YMcna, Gyk-
BW, 3HAKKW OiiA, Oy*XKW, 3HAKKW BIACOTKIE, MoOoyna Towo. Hanpuknan, I:Tapmﬂm:im-lum
i CTApLWOKNAGHWL, KpiM IHWWX, pO3rNAOATL | Taki BUpasn:

inf{xn+?_f{xu)' iﬂg. ‘szdx,

LUlo BOHK D3HAYAKTh, TH 3ro0omM Qi3HAEIICH.

=1 1



mm:pam 3l sMIHHWMM

NEPEBIP CEBE

B Hapegn npuKIaj 4HcIOBOrO BHPa3y.
B Hasenu npukiaany supasis ai aMinHOWO, i3 JBROMa 3MIHHHMH.
e fAki Bupasn HasMBAIOTHL: a) panioHanbHuMu; 6) ninmmu?

BUKOHAEMO PA30OM!

B 3anuiny y BHIVIALL BHpasy 4HCJIO0, AKe Mae:
a) @ coTeHhL, b HecATKIB i ¢ oOMHHUNE;
0) m THCcHAY i n JecATKIB.
Posze'azanna. a) 100a + 106 + ¢; 6) 1000m + 10n.
Bigomo, mo a + b = 35. 3uaiinn aHavenHa supaasy Ta + 7 + Th.
Posze'azarna. CKOPHCTAEMOCH IEPECTABHEM 1 CIIONVYHHM 3aKOHAMHE
OOJABAHHA Ta PO3NOILINEHUM 3AKOHOM MHOMKEHHS:
Ta+T+Th=Ta+Th+T=(Ta+TD)+T=Ta+b+T=
=T «38+7T=252

abo

W+ T+Tb=Fa+Tb+T=Ta+b+1)=T(B5+1)=T+36 =252
9 3Haiifn nDepUMerp MHOTOKVTHHKa, P K D o)

aobpasieHoro Ha MamoHky 1.1, axmo

AB =a, BC = b, DE = . € :

Pose’azanna. F_E

Ockineku CD + EF + KP = AB,

T AB + BC + CD + DE + EF + FK + A a B

+ KP + PA = 24B + 2BC + 2DE = Man. 1.1

= 2a + 2bh + 2¢.

BUKOHAIN YCHO

| 1. | IlpounTaii BUpasi, BUKOPHCTOBYIOYH TePMIiHH «cyMas,
«pi3HHUIA», «T0OVTOK» 1 ¢«HacTKAa».
aym + n; 6)m— x; B)1: e

r) 2ax; r) l[.1t:+y); ) E{x—z}.
2 3
. 2. | fki i3 sanucis € Bupazamu?
A2ax—-x" Ba+tb=b+a B23-0,7)-3,5 T3x="7

_ 3 | fAkwmii i3 Bupasis € BUpasom 3i aMmiEHOWO?
A37a-24 B2,5 B48-3,7(2-3,56) TI'24 %




T 5
Poaain 1. BaTEEEN
e

4. | 3HalIW 3HAYEHHA 3MiHHOI X, IpH AKOMY 3HAYEeHHA BHpaay 2x — 2
DopiesHIOE 4.
Al B 2 B3 I' -4

5'.__ HoB#HUHHE cTOpIH KAPTHHH NpAMOKYTHOI (op-

® wmu crasoeaaTte a i b. 1o o3mavaoTE BUpasM:

ab; 2(a + b); a+ b?

E._ AnnfoM KollTye X TPH, a KOJIBOPOB] oliBOi i TPH.

- Ilo osnauae Bupas:

~ayx+y 6) x — y; B) 2x +3y; r)x:y?

BUKOHAW NUCbMOBO El:ISTYN

7. | 3anuiny| y BUrIAAi 4HCJIOBOTO BHpa3ay Ta obuHcaIn
Horo aHAYeHHA:
a) cyMmy uncen 51 7; 0) niepizEHI0 yucen 8 1 —3;
B) nobyTok uucen 15 i —4; r) BigHomenHAa gncen 12 i 4.

( 8. ) Banumn y Buraajai Bupasy i obumncan iforo sHaueHHS!
a) mogsoeHuil mo6yTok umncen 74 i 0,5; 6)pisauio uyncen 381 7,6;
B) mobyTok cyMH uncesn 38 i 12 ma ix pisEHIO.

9, | 3anumu cyMy, pisEHI0, NoOVTOK i YacTKy BHpAas3in:

a) 21 ec; 6) 2xic— x; B) 2k” i p.
- 10. | Bamurm:

a) cyMy unced a i x; 6) nobyrok uucen ki n;

B) pisEHOo uncen ¢ i d; r) miBCyMy 4HCENI X 1 Y;

I') 9aCTKY YHCeN a 1 X3 1) noaBoeHHH ToOyToK a i x.
\_11. | 3uaiiny 3Ha4YeHHA BHpa3y.

a) 0,5x — 3, axmo x = 10; 6) x + 9,7, akmo x = —10;

B) x(x + 2,4), akmo x = 0,6; r) 3x(5 — x), akmo x = —2,5.

fTEj Find the value of the expression.
da+eé¢—3,ifa=2,¢=T05; b)2x-32+ 1, if x=1, z=%;
c) 2xy(x —y), if x =2 and y = 5;

d) 3a(x + y — 4), if a:%, x="Tand y = 5.

(13.) BanosHm TabIHULIO.

n -2 =1 (4] 1 2 3 4 5]

5—2n
- -



Fa |
1 Bupasu 3l sMIHHWMMK

o

s

ki 14. | 3amosuu TafauIio.

a 3 4 5 6 7 8 9 |
n 0 1 1 2 -2 3 -3 |
20+ 5n |

@ Janmu vy BUTIALL BHPasy 4YHCIO, AKEe Mae:
a) a necATKiB i 6 OJHHHIL; 6) 5 mecaTkis i b OQHHHIL;
B) @ OfHHHIL, b JecATKIB 1 ¢ coTeHB.

E danumu y BUTIAJLL BHpasy 4HCI0, AKEe MAe:
a) m AecATKIB 1 n oJHHHI; 0) @ coTeHE 1 ¢ OIHHHIE;
B) @ OHMHHIE, ¢ COTeHL i d THCcAY.

(_17. ) I'pa. Ilepmuii rpasens / nepiia rpaB4nss 3ajae 6yKBo0 KITbKicTh
<. CcOTeHb, APYTHH/Apyra — KiABKICTL AecATKIB, TpeTiil/Tpera —
KinbKieTs 0MHHOL. YeTBepTHil /YeTBepTa Mae 3alHCATH V BHIUIALL
BHpasy e uncao. loriMm nominaiiTeca ponamu. .

BUKOHAW nucbmoBo JILEISITES

dualinn saadenas supasy (18, 19).
18.)a) (2,75-0,65:2,6)-4-1; 6)5—- (0,8 + 15,15 : 7,5);

B}[E—i+iJ-1E+E; r}[U,GZ~D,5+?,QG4:D,38—21:lﬂl]-.?,g.
5 10 20/ 3 4 2

(19.) a) 3,18 — (0,13 + 4,27 : 1,4); 6) 5,9 — (6,3 : 3,5 — 5,6);

B) {l+i+ 123]:i: r) (T,S-*-M - G,EE+lﬁl:5—ﬂ,5~ﬂ,2j-ﬂ,ﬂ8.
5 10 15/ 15 4
Ina AKUX 3HAYEHB X JOPIBHIOIOTH OJHE OJHOMY 3HAYCHHS BH-
paais (20, 21)?

fzu- Ja) 3(x + 1) —Ti2x—9; Mpurapgai poanocginsxy
6) 2x + 5x i 2(x + 5); BNACTMBICTL MHOMEHHA —
) 0,6x + 2(7 — x)i 1,5x — B(x + 2). aickaHyin QR-kog
(21.)a)8 - 2(3-x)id— 33— 2x); [m]x=[=]
6) 1+ 3x—-5)i(l+.3x)— 5x; '

B) 2 iy x—lfz—ﬁx). P
379 6 Ew
@] Sanuy y BUTALL BHDASY: https://vse.ee/cfyp

a) 4MCI0 XBHJIHH B X FOJHHAX;

6) uHclIo KinoMeTpiB B p MeTpax;

B} IIBHAKICTE B MeTpax 3a CeKYHIY, AKINO BoHA JOpiBHIOE U Ki-

JIOMETpPiB 3a rogHHY.

o
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LA ILlini Bupasn

3anuiny y BUrIAAL BUpPAa3y:
a) 4Hc/o rpaMiB B X KijlorpaMmax,

0) uHcs0 KOUINOK B p IPHBHAX,
B) WUBMAKICTE B M,/T0J, AKII0 BOHA JOPIBHIOE U KM,/TOI.

@ Januiny BiAOBIAE Mo 3a7a4 V BUIJIAAL BHpasy.

a) CKiNBKH 3AIIATHIAM 38 5 M BOBHAHOI THAHHHH Ta X MeTpiB
HIOBKY, AKMO HiHa 1 M BoBHAHOI TKAHWHN — k IpH, a 1 M INOBKY —
900 rpu?

6) HosxmxuHa JiNAHKH OpAMOKYTHOI (JOpMH CTAHOBHTL @ M, a il
mupaEa Ha 10 M Mmenmma. o ginaaky norpibEo ofHecTH 0TropoKen.
dHalAN DOBXKHHY OTopoKi.

25. | 3a mamorkom 1.2 zanumiTe Bignorinai sBupasn.
¢ a) flka BapricThk 5 map MIKapHeToK, AKIIO I[iHY BKA3aHO 3a PO3-
IpifHY DOKVIKY i HOKyOens Mae roTiBgy?

0) flka BapricTe n cipux i B YopHHX mIKap-
neToK 3a YMOBH, O[O0 HNOKyIeOb pO3NAadyeTbed
yvHiBepcansHow Kaproio Mastercard?

B) AKy 3HMMKKY 3po0OHB MarasuH 3a ONTOBY
3aKYOKY DOKYIII0, 10 PO3ILIaYyBaBCs roTiBKOO,
AKIIO B pe3yJbLTaTi [iHA NapH MIKapIeToK CTAHO- Man 1.2
BHJIa p rpH?

26. ) 3anuimy y BENIAAL BHpPa3y 4HCI0, AKe Mae:
a) @ OIHHHIL, N JecATHX 1 m coTHX;
6) ¢ AecATKiB, a OQUHHIE, I OECATHX i M coTHX.

@ Tpunudgpose YHCIO MAE d COTeéHb, b AecATKIB i ¢ oguHHUIE. 3a-
NHIIN ¥ BUMAALL BHpasy cyMy JaHOI'O YHCJA 1 u¥cna, 3alHcaHoro
THMH caMHMH U paMy, ane v 3BOPOTHOMY NOPAJKY.

28. | Binomo, mo x — y = 12. 3ualiin 3HaYeHHA BHpasy:
y-6-x E x r) 4(x+y)-8y
15 '
29, ) Bigomo, mo a=-5,b—c =4. SHa_ﬁ.zl;H 3HAYEeHHA BHPasy:
ac—ab 3alb-c+1) 6c—6b a+6

8o 4 9h— 90 gy BE-98, ;
a) da ¢ 0) /o B ——= £ — 1

) %{x—y}: A= 4% 8

( 30. ) Craagu dopMyay umcia:
a) KpaTHOTO J; 6) KpaTHOrO

1 mapHOIro;
B) KpaTHOro 5 i HemapHoro; r') KpaTHOro d i

5
513 ogHouacHo.

e

I ﬁ‘l
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31. | Buanau nepuMeTpH MHOTOKYTHHKIB, 300paeHX Ha MAJIIOHKAX.

b b_l_li b
a a a
Man. 1.3 Man. 1.4 Man. 1.5

BNPABW ANA NOBTOPEHHA

32. Poap’saxu piBHAHHA. —
a)(2x+3)+ (4x — 8) = 3T; 6) 5—3z—(3 —42)=42;
B) 0,7+ x — (0,7 +4x) =-37; r)-7.,2-(3,6 —4,5x)=2,Tx.

33 I Bi yueruui, Aki B inTepakTusHOMY KOHKYpel mocinm [ i I1 micngs,
paszoM oJep:kanu Anf ceoix mkin 120 merdykis. Ckinekn Her-
OVKIB oflep#cala KoM Ha IKO0Ja, AKIIO 34 Heplle Micoe BpY4YHIH
BABiui Ginkme HeTOyKiB, HiM 3a apyre?

«

34. 3Bmalign cyMy Beix pinsHuKiE uynena: a) 8; 6) 18; ) 28; r) 38.

§ 2. ToTroxHi sBupasu

KNHY0BI CI0BA
f TOTOXHICTE — identity

. .. W Mpwrapail —
JBa Bupasu, BiInmoBigni 3HaYeHHA AKUX piBHI sickaHyit QR-Kkoz.
npu OyIb-IKHX 3HAYEHHAX 3MIHHUX, HAZHBA- :
. I0Th MOMONCHO PiGHUMI, AD0 MOMONCHUMIL. E hm
k : n
Hanpuxnan, 5a + 8a i 13a — rorosHo piBHi BU- Eﬁ'

pasu, 60 IpH KOXKHOMY 3Ha4YeHH] aMinHOl a 11i BHpasn
MaioTh PiBHI 3HAYEHHH (3a PO3NOLLNBHUM 3aKoHoM RS //vse.ee/chyg
MHOMEeHHSA).



CLITINE A 1Tind Bvpasu

JIBa ToTosHO piBHI BHpasu, cnony4yeHi 3HaKOM piBHOCTi, YTBOPIO-
HOTE MOMONCHICMb.
Hanpuxnan, 5a + 8a = 13a, 2(x—3)=2x — 6.

ToroxuicTio € KOMKHA piBHICTE, 110 BUpaMkKae 3aK0HH ;ui‘{\o
a+b=b+a, a+(bh+c)y=(a+b)+e,
ab = ba, a(be) = (ab)e, a(b+ ¢) = ab + ac. j

ToToRKHOCTAME TAKOM NMPHHHATO BBAMATH NPaBHJILHI YHCIOBL
pierocti. Hanpuknan, 3° + 4°=5% 1+ 3+ 5+ 7 = 4%

3aminy maHOr0o BHpa3y IHIIHM, TOTOXKHO piBHMM iHomy,
HAZHBAKTL MOMONHUM NEePEeMEoOPEeHHAM 6Upasy.

Koxua piBHICTE — e TEBepIAEeHHA, AKe MOKe OYTH IpaBHILHHEM
abo HenpaBWILHUM, ['OBOPAYM «TOTOMHICTES, PO3YMiIOTH, HI0 BOHA
NpaBWILHA.

o6 popecT npaBHABHicTE (lCTHHHICTE) YMCIOBOI TOTOMKHOCTI,
panpurnag 3° + 4° = 5°, gocurs ofumenury ii AiBY i HpaBy YACTHHK
i moxkasaTH, 0 BOHH piBHI:

3* + 4° = 5* — rorokmicTs, 6o 3° + 4° =9 + 16 = 25 1 5° = 25.

IlTo6 noBecTH TOTOMKHICTL, AKA MICTHTEL 3MiHHI, AK NpaBHIO, Ie-
peTBOPOITL 0gHY 3 Ii wacTHH (niBy abo mpaBy) Tak, niod onep:xaTi
iHmy i1 yacTHHy.

IHpurnax 1. Hosegu ToToxkHicTs 9x — 18 + 3(1 — 2x) = 3x — 15.
Hosedenna. CopocTUMO JIBY HaCTHHY TOTOMHOCTI.
9x - 18+ 3(1 - 2x)=9x - 18+ 3 —6x =
=9x = 6x - 18+ 3=8x - 15.

JliBa yacTHHA PiBHOCTI TOTOXKHO JopiBHIOE Opagiii. OT#e, TOTOM-
HiCTE JOBEAEHO.

Iakonn Ans NOBeNeHHA TOTOMHOCTL TOUINLHO NePeTBOPHTH KOMKHY
a 11 yacTuu.

Ipuknan 2. Hosenu ToToxkHicTE a — 3(3 +a)=4(1 —a)— (13 — 2a).
Hosedenna. COpocTUMO KOMHY YaCTHHY TOTOMHOCTI.
a-383+a)=a—-9—-—3a=-2a -9,
41-a)—-(13-2a)=4—-4a—- 13+ 2a=-2a - 9.

ITpaea it niBa YaCTHHH TOTOMKHOCTI JOPIBHIOTEH OJHOMY i TOMY
camomy Bupasy —2a — 9. ToroxHicTs JOBEIEHO.

IeryioTs § iHOI cnocofH JOBeJeHHA TOTOMHOCTEH. 3 HMMH TH
ozHalloMuIIcA niguinie.




m ToToXHI BMPazu

XOYELW 3HATW LLE BINbLLUE?

Kasy4n, Wo AKMACE BMPas TOTOXHWIA, 000B'A3K0BO CNig 3a3HaqynTi, AKOMY came
EWPaz3y BiH TOTOXHWA. |0ETLCA NPO BiOHOLWEeHHSA TOTOXHOCTI ABOX BMPA3IB (AK Npo Big-
HOLIEHHA NEPNEHOMKYNAPHOCTI NPAMMX, BIOHOLWEHHRA PIBHOCTI KYTIB TOLWO).

BioHOWeHHA TOTOXHOCTI BUPA3IB MAE Taki BAACTHBOGTI!

1) kOXHME BMPA3 TOTOXHMIA cAMOMY coDI;

2) akwo supas A TotoxHui BMpasy B, To i eupas B ToToxHuea Bpa3y A,

3) skwo Brpas A TOToXHWA Brpa3sy B, a Brupas B ToToxHmid supasy C, 10 i1 8Mpas
A ToToxHIiA Bupaszy C.

MogiGHi BnacTWBOCTI MAWTE TAKOX BiAHOWEHHA piBHOCTI ymcen abo diryp, napa-
NensHOCTI NPAMKUX TOLWLO.

HkLlo B TOTOXHOCTI 3aMICTh 3MIHHOT CKPIZb HANWCATK OOWMH | TOW CaMWiA BMpas,
DicTaHEeMO HOBY TOTOXHICTE.

Hanpwknag, ko 8 TOTOXHOCT 4{a — 2) + B = da 3amivHy a 3amiHnTm Ha z + 3, To
nicTaHemo pIEHICTE

Az+3)-2)+8=4{z+3-2}+8=4{z+1)+8=4z+4+ 8=
=dz+12=4{z+3),
AKA TAKOM E TOTOXHICTHO.

ﬂ fki ngBa BUpasH HASHBAIOTH TOTOMKHO piBHHMH?
B o rake: a) TOTOXKHICTE, §) TOTOKHE epeTBOPEHHA BHpPasy?
B Yu roxxHa piBHicTE € ToTOMKHiCTIO?

BMKOHAEMO PA30OM!

0 Hoseau TorosxHicTs 2a + 6 =6 — 4(a — 5) + 2(3a — 10).
Hosedenna. ClipocTUMO NPaBy YacTHHY TOTOMKHOCTI:
6—4(a—-5)+2(3a-10)=6 —4a + 20 + 62 — 20 = 2a + 6.
IIpaga wacTHHA piBHOCTI TOTOMHO NOPIBHIOE JiBiil, TOMY 114 piB-
HiCcTh — TOTOMHHICTE.

Yn zaB# 0 OpaBUILHA PiBHiCTE |a2| =a??

Posze’azanns. Axum 61 He 6yJI0o 3HAYeHHS @, 3HaYeHHS BHpasy a’
nopaTHe abo popismioe Hymw. Mogyns Hesin'emHOr0 uMena mo-
piBHIOE HEOMY camMomMy dmeny. OT:e, piBHicTE |a,“”|=a2 IpaBHIb-
Ha 1A KOMKHOIO 3HAYEHHA 4.
B Ioseau, mo piegicTs (x + 3)°= x° + 9 e € ToTOMxKHiCTIO.

Hosedenna. 1llod poeectn, mo piBHICTL € TOTOMKHICTIO, MOTPIG-
HO MOKAa3aTH, 10 BOHA BHKOHYETHCA HOpH OVIb-AKHX 3HAYEHHAX
3MIHHHX, 010 BXOAATE A0 Hel. A mob foBecTH, IO PiBHICTE He €




TR R 1ini Bupasn

TOTOMHICTIO, JOCHTH BKASATH OJJHE 3HAYCHHA 3MiHHOI, IPH AKOMY
piBHiCTH HE BUKOHYETLCH, TOOTO HABECTH KOHTPIPHKIAL.

IIpu x = 0 piBHicTs cOpaBIMYEThCH, ale OpH ¥ = 1 MaeMo:
(1+3)°=4=16#1+9. Llsoro gocuTh, mWob MOMHA OYIO CTBEp-
IHVBATH, 10 piBHICTE He € TOTOMKHICTIO.

BUKOHAW YCHO

35. "m ToTOXKHI BHpasM:

a) 2a + a i 3a; 0)x+2x—3xi0;

B) 8¢ — 3¢ i 5¢; r)ax + ax + ax i 3ax;
r) Txy — 2x 1 by; Ay -3¢+ 919 — 3e;

e) p'p i ph g)x+ 2+ 2+ at i
)a—cie—a; 3) —a’i (-a)*;

u) 4a + p i Sap; iy x—2ai—2a + x?

36.  Slkuii is BHpAa3iE He ToTo:xKHUH BHpasy 2x — y?
A-y+2x B4y -2x)+10x—-5y By—2x+3 I —(y — 2x)
37.  Slxomy 3 BHpasis ToTOXMHO HopiBHIOE Bupas 3(2a + ¢) — 3¢?
A ba - 2¢ B 6a B 2a - 2¢ I' 6ac — 3¢
38. Ywu e pisuiers (m + 2) — (m — 2) = 0 ToromuicTIO?
39. Haseaw KoOHTpOpHKIAJM, M00 JOBECTH, IO piBHIiCTE
(¢ — 2)" = ¢ — 8 me € ToroxHiCTIO.

BUKOHAW NUCbMOBO R:ISTY

CopocTH BHMpa3s, 3aMiHMBIIH HOT0 TOTOMHO DIBHHM
sHpazom (40, 41).
@3}25'-1-3{.'—5; 0) 3x — 4x + x; B) 12n — 17 — 2n;
r) 19¢ — 3¢ + 8; r) 63 — 23p + 32p; n) 4x + 65 — 10x.
@a} -4 + 3a — Ta; 6)9 — 23x + 40x; B) -4 - 12 + 8ac.

42, | I'pa. Ilepmuii/mepmma 3 rpasiis/rpaBuHHE SANHCYE BHpas ai
2 amiHHO, OpYTHil/Apyra — I0e oJHH BHpPAa3 3 Iicko ¥ 3MiHHOIO,
TpeTiil,/TpeTd — YHCIO 1 3HAKHA Qi Mid 3anHcaHHMH BHApazaMH,
a4 YeTBepTHIi /YeTBepTa — CIpOLIYye YTBOPEHHH BHpAa3.

e

Yu € ToToHICTIO piBHiCTE (43, 44)7
(43.)a) 19x — 4(x + 5) +20 = 15x;
6) 7(2 — 3x) + 21 = 14;



{1 Toroxui Bupasw

g)26+585a-1,5)—-a=4a-5;

rN—-2Ax+58+3x—-T)=x+ 11.
(44.) a) 35 + 7(x — 1) — 28 = Tx;

6) —-3(2y + 1) + 6 = —3;

B) -13 — 3(5 — 6x) + 6x = 12x — 28;

r) 1,56(6 — 2x) + 5(1,1 + x) =13 + 2x.

[ 45. | losegn TOTOMKHICTE.

a)de —3e—1)=3; 6) 2xy + 2(3 — xy) = 6;

B) 15x =9 — 3(3 — 5x); M1-23x=5-2(x+ 2)
@ﬁ: | Prove the identity.

a)8x =06+ 2(4x — 3); b) 5(2x + y) = 10(x + y) — Sy;

¢) T=12% — (=T + 12x); dy3¢c—8(1 +¢—x)=3x— 3.

| 47. | IlpoananisyiiTe gani Ha MamoHKy 2.1.
@2 1) Hlo ospavae Bupas:

a) 35¢;  ©) 4517 35 kol
2) 3anunmiiTe BUpas ana )
3HAXOMAEHHS: t rog, 45 knifro
a) saarajieHol BiffcTaHi, o B >
OpoigyThL MAIIHHHA Pa3oM; e o Tron
G) HA cKRiNBEKH DLIbIIE q0- Man. 2.1

BXHHA YepBOHOI'0 MAPIIPY-
Ty, Hi® CHHBOTO?
Io koxHOro 3 BHpa3iB 3a0HINITE TOTOMKHO PIBHHI loMYy.

LE Ina nepesesenHs giteil no o3goposdoro Tabopy 3aMOBJIEHO O aB-
ToGYCIE Mo @ MicHb ¥ KOMHOMY, 3 ABTOOYCH Io b MicHb V KOMXKHO-
MY Ta MikpoaBTobvc, v axoMmy 13 micos, 3anmmu dopMyay Ias
3HAXOMeHHA Tiel Kinskocti giTeii (N), AKHX MoXKHA NepeBe3TH
Ha nux asrofycax sa ogUH pas.

@ I'pyna TypucTip NOBMHHA COYCTHTHCA BHH3 Banopx piukwm. laa
ILOTO TYPHCTAM OVIIO HAJIAaHO d YOBHIE Ha 4 oco0H KoxeH, b Y0BHIB
Ha 3 ocobH KoKeH Ta k£ nioTie, Akl BMimanu 15 ocif. 3anuimm
GopMyny NN SHAXOMKeHHA Tiel Kinkkoeti (M) Typucris, axux
MOMHa [IepeBe3TH MUMH 3acobaMu.

L@ I'pyna BenocunenucTis Buixana 3 micra A no micta B, npH 1nko-
My Hepiii p roj BoHH ixanu 3i meuakicTio 12 KM/Tog, HacTynHi
krog — 3i meuakicTio 10 KM,/roj Ta ocTaHAO FOAHEY 31 INBHAKICTIO
8 xM/roja. 3anunmm GopMyny AMd 3HAXOMKeHHA Bifcrani s mix
micramu A Ta B.
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BUKOHAW NcbMmoBO LSRN

CropocTH BHpa3s, 3aMiHHBIIH HOTo TOTOMHO DIBHHM
supasom (51, 52).
(5l.)a)2x +4+2(x+4)+4x—8); 6) (Sa—-c+2)+3a—c+ 2;
B) 5(12a — 23x) — 8(6x — 13a); r) —6(ac —4) + 3(7 — 2ac).
((52.)a) 2(x" — 3) — 4(17 — 4x%); 6) 4(x* — 3) — x(4x — 5);
B) e(3 — 2¢) + 3(c — 2¢™); r) 2y —8—2(a+y-— 1)
Hosenu ToroxHicTs (33—55).
83.)a) 2Ax—3) - 5(x —4)=14 — 8x;
0)3(2a—-1)—2(3a - 1)=-1;
B) 5(0,56 + 2x) - 5(1,1 —x)=15x — 3;
ryHx—1)— 3(2x — 3) = 3x.
5d.)a)9x —4(x+38)-1=T(x—3)— 2x;
6) —2(2a + 5) = 5(2a — 9) — T(2a — 5);
By 0.0(a+ b+ec)=08g=b+e)=(a+b-—t)y=c—u.
@a)3{a+c+x]—2{0,+c—x]—{a—f+x}=2{c+2x};
B 2x+2=2Ar+x+ D= -+ - x"+x—1).
Yu roroxui Bupasu (56, 57)?
(66.)a) 1 - (1 —-(1—¢cPil-ec;
0)a—b+1=-20b+1)i2{@—-b—-1)=-(a+b-1).
(57.)a) 0,5(x + y) — 0,5(x —y) —yi0;
On—-(1-(n—(1-n)))idn- 2.

—,

[ 53 | 3amigiTe v ToTosHocTi 3x — 2 = 2(x — 1) + x sMiHHY X BHpa3oM:
g5 a).c+ 8 6) ac — 1; B) m + b.
wil ) - a .
" Ym e ToTOMHICTIO OflepikaHa piBHicTH?
¥ rorommuoceri bx + 3x = 8x 3aMiHH 3MIHHY X BHDA3OM.
a)a — b; 6) a' — ac+ %
Yu ¢ ToToxkHicTIO ofepiaHa piBHicTE?
[\ﬁ[}._j JoB:xuHA NPAMOKYTHHEA JOPiBHIOE @ CM, & IMHPHHA — HA ¢ CM
MeHIma. YoMy AopiBHIOE NEepHMETP NPAMOKYTHHUKA?
( 61. ) OcHoBa piBHOGEIPEHOrO TPHEYTHHEKA JTOPiBHIOE a ¢M, a GiuHa cTo-
poHa — Ha 2 cM goBma. YoMy gopipHIOE DepUMET) TPHKYTHHKA?
(62.) Banumu ¥ BHIMIAAL TOTOMHOCT] TBepI:eHHA;
a4) cyMma ABOX B3aEMHO IIPOTHJIEAHHX YHCEe] JOpPiBHIOE HYJIIIO;
6) modyTOK AROX B3acMHO obepHeHHX 4YHce] JopieHIOE 1;
B) HoDYTOK ABOX 4YHCeN J0piBHIOE JOOVTHY OPOTHJEMKHHX 10 HHUX
qyHCcel.



m ToroxHl Bupasu

@ danuimy y BUIMNIAAL TOTOMHOCTL TBepI KeHHS:
a) KBagpaTH OpoTHIEHHAX YHCcell — piBHi;
6) Ky0H ODpPOTHIEKHHX YHCEeJ — IPOTHIEKHI YHcaa;
B) KBaJpaT YHCJAA JOPIBHIOE KBAIPATY MOJAYJIA LOTO YHCIA;
r) Moayne ky0a 4Hcia JOpiBHIOE KyOY MOIYIA ILOTO YHCIA.
@ 3anoBHHU TAGIUIO.
x 28 | 3 0 1 2 3 4 5
2x*—4)+6
2x% — 2
Yn torosxHi Bupasm 2(x* — 4) + 6 1 2x* — 27
@ S3anoBHITE TAGIHITIO.
£ a o |1 |2 |3 |4 | 5 | 100 | 100000 |
la+ 1 |
la+1]| |

Yu npaBHJIbLHA TOTOMXHICTE |a|+1=|a+1|?

Ywu € ToroxuicTio pieHicTs (66, 67)7
(66.)a) lx+3l=x+3: 6) | +5l=x*+5; B) la—bl-Ip—al=(a-b).

(67.)a) |x—y|=x-y:  6) la+bl=lal+lol; B lxl-[y|=y|-|xl.
| 68. ) Ilpoananisyii (popMyJIH Ta BHKOHANH 3aBIAHHHA.
a) 3 dopmynu [ = 2nR supasn R yepes [ 1 .

6) 3 dhopmyan i BHpa3u: p depes m ta V; m udepes p Ta V.
p

B) 3 dopmyan s = vt + [ Bupaau: { yepea 5, v i t; v uepes s, ¢ i l.

LIKAB! 3ARAHI

HUM BHPA3OM 10 Hel.

1 3a GIOKHOT Ta pYy4YKY IANLIATHIN ¢ rpH. BlokHOT KOINTYBAB Ha
b rpa goposdye pyukr. CKiILKH I'PHBeHL KOIITYBAJA py4YKa?

2 Apromofine Ta aBToOyc mpoixanH pasoM a KM. ABTobyce
npoixae Ha b KM MeHNIIe, Him aBroMobink. CKiNpKH Kimomerpis
npoixas aBToMO0iAL?

A GtE B a  ; Al r

2 b+1 2
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m Poarapaii pebycu.

BMNPABUW ANA NOBTOPEHHA

(71

72.

73.

 IOpiBHKOE 4.

yHeJo: @ — Te caMme, o i a.

Ooad¥™ ﬁ« lﬂ

Iz 150 BUDYCKHHUKIB TA BHOVCKHHIE €KOHOMIYHOTO
rosen:xy 10 % 6yno Hanpaeneso Ha pobory B GaHKH,
20 % — v saknanm toprieai, a 30 % NpONOBKHIH HABYAHHA
B yHiBepcuTeTi. CKINMBKH BHOYCKHHUKIB,/ BUIYCKHNIL IIe He Ipa-
LEeBJIAIITOBAHO?

- VEKau KOOpIHHATH TOYOK, HO3HAYEHUX Ha
mManwHEKY 2.2, 3HalilH KOOpAUHATH TOYOK
nepeTHHY cTOpil TpukyTHHEA ABC 3 ocamMu
KOODIHHAT.

' 3a AKol YMOBH NpaBHJALHA MIpoNopIia?
a)d rx=x127;
B)y:4=16:y".

§ 3. Bupasu 3i ctenenamMu

KAOYOBI CNOBA

f CTeniHb — POWer, MOKa3HWK CTENEHS — exponent,
OCHOBA cTeneHs — base

Cmenenem YHeaa @ 3 HATYPAJIBHHM MOKAIHUKOM 1, OiabImm
3a 1, HA3UBAKWTH JO0YTOK NI MHOKHHKIB, KOMKHHH i3 AKMX

HEPH.IHM cTerncHem ﬁ}TIII',L-HRGI‘G HHCJIa TOMOBHJIHCHA BEAAATH caMe



mBupasu 3l CTeneHAMM

Ilokaseuk crenedsa 1 mve IIPH_ﬁHHT‘D IMHCATH.

a' =a, 1

a"=a-a-a-...-a, 1e n — HATYpaJIBHe 4HcI0, n#1.
J

n pazis

Hanpuknan, 3-3 =3 — gpyruii crenine (abo kBagpart) uncia 3,
xxx = X' — Tperiit crenins (abo ky6) aminnoi x,
ceccee = ¢ — MIOCTHI cTeniHL 3MiHHOI C.
IigpectTn yncao 2 1o gecATOro cTelneds — 03HAYAE NePeMHOMHTH
JecaTs ABIToK:
M= @D B P DB w@ B D 1024,

Yuemno, gxke MiTHOCATE 10 CTENeHd,
Ha3ZHBAIOThL OCHOB0I0 CMEnena.
Yucno, AKe NOKA3YE, 10 AKOTO CTe- ﬂ,n— cTeniHe

IneHA lﬁﬂﬂﬂﬂ.ﬂn OCHOBY, HASHEAIOTE k\-\_._,mH{}Ba CTENneHs
NOKAIHUKOM CIEeneHA.

3ANAMATAN! o—
2 2 3 bl
a—ﬂxsaﬂpa'r(?? a — a xkyb V=a

OcHoBOW0O cTeneHsa Moxe 6yTH i gpobose uucho, i Big'emHue.
Hanpuxnan,

‘f—'- NOKAIHWME CTEeneHA

1
2 2222 16
=] ===, (0.2 = (=0.2) - {—0.,2) - (-0,2) = -0.008.
(2] 22225 co2r-02) (02 (0
o6 miguecTn Mo crenens Bijx'eMue yucao, Tpeda migHecTH 10
TAKOT0 CAMOTO CTeIleHd MO/IYJb I{LOT0 YHCJIA i mepeq pe3yisb-

TATOM MOCTABHTH 3HAK ¢«ILIHOCH, AKII0 MOKAIHUK CTENeHA
napHuii, abo «MiHye», AKNIO NOKAZHHUK CTeIleHd HellapHMIi.

g

Axmoa =0, toa" = 0. 1
flkmoa < 0, o a* > 0ia*™ ' < 0. )
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XOYELU 3HATHW LWIE BINbLUE?

¥ maremanaui, iavui, acTpoHomil, Gionori Ta iHWMx Haykax H4acTo BUKOPWCTOBYIOTh
ctenedi yncna 10 gna 3anucy YMcen y cTaHaapTHoOMY BUraRal,

Byan-ske sucno A, Ginblwe 3a 10, MoxHa 3anucaTt y eurnagi 4 = a - 10", ge
1<a<=10in — natypansHe yucno. Takui 3anuc Yucna A HasnBa T CTAHAAPTHIM,
8 MOKa3HWK i1 — NOPAOKoM HMcra A.

Hanpuknap, B acTpoHOMIl 38 OOWHWULLIO AOBXMHKA NpUAMaoTe 1 napoek (ckopode-
HO — NK).

1 nk = 30800000000000 km = 3,08 - 10" km.

Crenexi yucna 10 i3 Winvm NOKasHUKOM:

1000 100 10 1 0.1 ﬂ,'li:_H U,C|FD1 G,’ﬂ?m

1|!,1‘~‘ 1t|:|2 1!]‘ 1!}“ 1(!-" 10° 10° 10"
BeaxaiwTtk, wo 107", ge n — 4YWCNo HATYpankHe, NO3Ha4Yae OecATKoBWA Opib
0,0000... 01 3 n QECATEOBMMK 3HAKAMK.
Hanpuknag, 10 =0,00001, 10 "= 0,0000000001.
UlenaokicTs pyxy pABNWMKA B CTAHOAPTHOMY BUMMALI 32NMCY0Th TaK:
0,000003 m/c =3 - 10 °m/c.
Y ctaHpapTHOMY BUrNAOI MOXHA 3anucaTti Gyabs-AKe 41ucno:
A=a-10", pel=za<10in — uine yncno.

Axwo yMcno A eenuvke, MOro NOPROOK — OOAATHE YMCNOo, d AKLD O00ATHE YMCNo
A nyxe mane, T0 HOro NoOpPRLOK — Big'EMHE HMCNO.

MEPEBIP CEBE

o To raxe:

a) CTeImiHEL YHCIA;
6) OCHOBA CTeleHH;
B) HOKA3ZHUK CTeIeHs?

a IITo HasuBalOTL KBAJpaTOM 4HclIa, KyOoM duciaa?

B HonarHumM 9K BiA'eMHHMM YHCIOM € CTENiHbL JOJATHOrO 4Hcaa?
HonaTHe 4l Bij'eMHe 9HCI0 OTPHMAEMO IIPH MiJHeCeHH] BigeMHOTO
4UCHA 0 CTeleHs 3:
a) NapHUM MNOKAZHUKOM;
6) HemapHUM DOKAZHHKOM?

B IlTp HasMBaOTL CTAHJADPTHHM BHUIVIAMOM 4Hca?
A mopagrkoM gyHcaa?




(L1 Bupasw ai crenenamn

BUKOHAEMO PA30OM!

0 Suaiinn aHadeHHa BHpa3sy 3x° — 2x°, axmpo:

a)x=-0,2; 6) x :1%.

Pozg'azanna.
a) Axmo x = -0,2, 0 3 - (-0,2)* — 2 - (-0,2)° =
=3-0,04 -2-(-0,008)=0,12 + 0,016 = 0,136.
3 3 9 r2?’ B ﬁ_ﬁ 0

1 3 2 3
6) Axmo x=1—=—, T0 3-| — —2-[—} =3-—-2.—
2 2 2 2 4 8 4 4

e Crinbkn KopeHiB MaioTh piBaagag x° =0; x* =1; x'=1; x' =-1?
Pose’asanna.
Piguaana x° = 0 Mae TineKH ofuH KopiHek x = 0, ockinbkH
0°=0-0-0-0-0=0, i He icHve Takoro uMciaa x, BigMinHOrO
Big 0, mob6 BUKOHYBANACE piBHicTE Xxxxxx = 0.
Tak caMo MOKHA NepeKoHATHCHA, 1o piBHAHHEA x° = 1 Mae Tink-
KEH OJHH KOopidk x = 1, a piBHAHHA x'=1 mae gBa KopeHi: x = 1
ix=—1,601'=1i(-1)*=1.
Piuanna x' = —1 poar’askis He Mae, 6o cTeniHb YHCIA 3 DAPHHM
MNOKA3ZHUKOM € YHCJI0M HeBijl e MHHM.

B danuimm y cTaHJApPTHOMY BHIUIAAI 9HCA:
a) 2000000000; 6) 0,00000005; 8) 0,00123.
Posze’ azanti.

a) 2000000000 = 2 - 1000000000 = 2 - 10°.
6) 0,00000005 =5 - 10"
B) 0,00123 = 1,23 - 10",

e Banumu uncao 6,7 - 10° 6ea nokasHUKa cTeneHsd.
Pose’azanna. 6,7 - 10° = 6,7 - 100000000 = 670000000.

B Hoseau, mo:
a) 111" + 11" ginureca wa 2;
6) 10" + 10* + 10" gimuTecs Ha 3.
Hosedenna.
a) Ocranni nudpu uncen 111" i 11" — ogununi, a ToMy ocran-
HA mudpa cyMH IHUX uydcel — asiiika. Ormxe, yucao 11117 + 111
miauThECA Ha 2.
6) Komxunil i3 fogankis — me 4HClI0, AKe MOMKHA 3ATMHCATH V BH-
raAgl OfMHUINI 3 HACTYIHEMH HyaamM#u. CyMa mudp TPHOX TaKHX
YHcel JOPiBHIOE TPROM, TOMY CaMe YHCIO JLIHTHECH Ha TPH.

e
e
.



BUKOHAW YCHO

4.

73.

76.

77.

78.

79.

BUKOHAW NUCbMOBO RISTY

iEl. | 3anuimu KoGyTOK V BHIVIALL CTEeleHd.

Y
B o]

2

L

s O
LA ILlini Bupasn

(82)

Haszen OCHOBY Ta NOKAIHHE CTelleHA.

a) 3,5';  6) (—0,1)%; ) (-100); r)(-a)% 1‘}[1

SHallgu KBaJpaTH YHCEN.
1; -3: 7; 8 -9; 10; 20; 30: -40; 0,2: 0,03,
3ualinu KyOH YHceJ.

;-2 8 4; -5 10; 0,1; -=; - l: E: 2
3 2 3 4
Yy npaBnIkHO, HI0:
a) 5'= é; 6) 7'=T; B) —2' = 16; 1) (-7)'= 49;
r) uncao 0,16 € kBagparom uncna 0,4;
&
) § B II'ATOMY CTeleHl 3alHCYIOTh TAK: E;
e) JoByToK 5+ 5 - 5 MOKHA 3aIMCATH Tak: 3°;
€) saHadeHHA BHpasy 2° mopisHioe 2 - 3 = 67
[eTunHOK i XxH0HOKW € HepiBHICTR?
a) (-15)" < 0; 6) (—3,2)" = 0; B) —4,1% < 0;
r) -(-2)¥*> 0; r) (-3,4)*> — 3,4% 1) x'*<0;
{_15}4 1 3
E] W{ﬂ: E} (_6!5} - (_8!4} '

[Ipounraii BUpas, BHKOPHCTOBYIOUH TepMiHH «KBAIPAT CYyMH Ta
pisEHLOi», «+CcYyMa Ta PISHUOA KBAAPaTiB#.

a)a” + b°;  6)(a + b); B) a’ — b%; r) (a — b).
Poas’axu piBHAHEA.

a)x'=0; B6)x*=-1; 8B)16x°=0; nax=1; rx=1.

a)0,3-0,3-0,3-0,3-0,3; )ecr-ererereT e G

B) (—16) - (—16) - (—-16) - (-16); 1) (=b) - (=b) - (=b) - (=b) - (-b).
Write the product as a power.

a)(fa—b):-(a—-Hb)-(a—-"b); byk-k-k-k ¢)bd5H-...-5.

18times
.



@ Ewpasw al cTeneHamMiu

| 83. ) Bamumu gofyToK ¥ BUMIAAL cTeleHd,
a) (—y) - (=v) - (—y) - (-y); ©) (ab) - (ab) - (ab) - (ab) - (ab) - (ab);

B) MMl ;r)(p-a)-(p-a) (p-a) (p-a) (@-a)

20 pasin
| 84, ) I'pa. OpuHE 3 yYaCHUKIB /0JlHA 3 VYACHHIL HAZHBaE MNOKAZHUK
@ crenend (go 6), a immmuil/igma — 3HAXOJHTL 3HAYEHHA CTEIEHA
i3 sagaHuM NOKA3HHKOM i ocHOBOW0 2. IloTiM yumi/yuenmii mi-
HAKTLCA POJIAMH.

. 85. | Cmapodasna ezunemcwka sadaya.

¥ ceMH sioeil oo civ kinrok, KosKHA
kimka 3'igae oo eiM MHUNIell, KoMKHA
MHIIa 3'igae 0o ciM KoJdockis, i3 KoMt-
HOT'0O KOJIOCKA MOMKe BUPOCTH 110 ciM Mi-
pok aumMenio. Ckinskn Kinok? CKiIEKR
BOHH 3'igatork Mumok? CkineKu npu
NBOMY CIIACAIOTE KOJOCKIB?

| 86. ) Iloxgaii yicna, AKII0 IIe MOKJINBO, ¥V BHIJIAAL cTeleHA:
a) 3 ocuoBow 2: 4; 8; 64; 16; 144; 256; —8; —32; —64;

6) 3 ocHOBOMO 5: 5; 25; 125; 225; —25; —125.

87. | llogail yucna, AKIO e MOMKJIHBO, YV BHIJIAML cTeNeHA:
a) 3 ocHoBowo 3: 27; 81; -9; -27;
0) subepu ocHOBY camocTiiimo: 100; 49; 121; —144; 169; 196.

Obuncan (88—91).

(88.) a) 5%, 2°, 10°, 100, 25% 6) (0,2)", (0,3)%, (0,04)"
B} 34! {_3}4! _{34]’! _34; P} {_nvﬁ}zr _[}153! (_1]1ﬁ|.11 (_ljma-
89.) a) 8%, 102, 3%, 5% 6°; 6) (0,1), (0,3), (0,5)%
B) 1,1% 1,6% 2,7%, 3,5% r) (-1)°, (-2)°, (-9)", (-12)°.

(90.)a) 1>+ 2°+ 8*+4*+5°+8"; @3 -L+5-6+T7.
(L) a) (2 + (=2)* + (=2)' + (-2)%; 6)9* -8+ T* - 6>
( 92. ) Uu npasunkHa piBHiCTE?
£9 a)d3+ 4= 5% 6) 15+ 16*=17% B) 35°+ 36° = 37%
“C 3+ 3 =65 r) 4" + 6° = 10% m) 97° — 96° = 97 + 96.
@ Hosenu, mo:
a)10° + 11° + 12°= 13"+ 14% 6) 1° + 2° + 3° + ... + 9° = 45°
( 94. ) Obyncnn maomy KBajgpaTHOl cepBeTKH, CTOPOHA AKOI jopiBHIOE:
a) 3 mm; 6) 10 em.

(95.) OBuncnn o6’em Baka v dopmi Kyba, pebpo AKOro KOpiBHIOE:
a) 2 m; G) 5 M.




o U8 Iini Bupasn

dHaliny saHayeHHA BUpasy (96—99).

2
(96.) a) (~7) — (-1)° - 3 6) (0,02 + 0,28)" - 10°; n) ﬁ“—[4~§] 6

&
r) (=1)* (%) +(=3)°; ) (5,6 — 5,5)°: 0,1; ) (0,3* + 0,4%) - 0,5%
(97.) a) 10° = (-1)" - 6% 6) (0,44 + 0,46)" - (—10)%;
- B)(7,.8-17,1)':(0,1)%; r) 3* - (2,7 — 2,8)".

(98. )a) 3a* — 24°, axmp a = —3; 6) (2m — 1)° : m®, akmo m = 2.
@a} n* + (n — 3)°, akmo n = —2; 6) 5¢* — 2¢* + ¢, axkmo ¢ = 0,5.
He sukonyIOUHN 004YHCIeHE, HOPiBEAN sHaYeHuA Bupasis (100, 101).
(100.)a) (-7)°i0; ) (-10)" i 0; B) (-2)°i(-3)%; r) —5"i (-5)".
(101)a) (-21)'i 0; 6) (—-3)°i0; B) (-5)° i (-4)%; ) —-T"i (-7)".
Poar’axu pisraunsa (102, 103).
['_@;‘aa} 5x' =5 6) 4x° = x°; B)x'+85=0; r)-2x=2.
(103)a) ¥ +1=0; 6) x°~ 1=0; B) 2x" = 2; r)x'—6=2.
Lil_[]?H 3amuIny v cTAHAAPTHOMY BHLJIANL 3HAYEHHA BeIHYHH.
a) llIeugkicTs ceitaa — 300000 kM /c;
6) Maca Semui — 6000000000000000000000 T; £
B) Maca Micana — 73500000000000000000 T; g
r) o6’em Bemai — 1083000000000 k.
@;‘ 3anumu y cTAHAAPTHOMY BHIJIAL YHCIIA.
a) 20000; 6) 7530000; 1) 10500000;

r) 909900000; r) 33000; 1) 105; Man. 3.1 Poto NASA

TEMHOI CTOPOHK
Micaus Ha i 3emni

e) 1000000000; €) T004.

(106.) Banumm ¥ BHIIAAL HATYPAJIBHHX YHCEe.
a) 9 - 10% 6) 1,31 - 107
r) 4,3 - 10% r) 2,05 - 10

BUKOHAW NucbMmoBo EHLIETYS

Yu npasuasHa pisaicts (107, 108)7 2
(107)a) 22 + 2° + 6% + 102 = 12%  6) 22 + 4% + 6% + 18% = 15%
(108)a) 2° + 6° + 8 + 25" =27% 6) 1°+2°+ 3 + 4" = (1 + 2+ 3 + 4)*.
L@;ﬁﬂﬁqﬂcﬂn SHAYCHHA BApPA3V.

a) (36 — 4%, 6) (3' + 19)"; B) (0,875 + 0,5%";

.

»



r) (-0,3)" -

10%

o[22

{11 Bupasw 3i cTenenamu

o) (4'— 3" - 13)".

(110.) ¥cranoBu eignopigmicers Mix Bupasamu (1-4) Ta IX YHcIOBHMHK

sHaveHHaMH (A—]1).

1(35 — 2%

2 10° - 0,2°

3 (0,3° — 0,017)
4 {2? B 4}15

dualign suadeHHEA BUpasy (111, 112).

A=
B 0,01

B 80

T 81
10,0001

@a} (4x* — 'y 1 (22 — ), axmio x = 0,6, y =—0,2;

) (L+b6)°—(a— 1) —(a+b), akmo a = 1,1, b=-0,1.
(112)a) 2xy + (x + 2y)* + ¢, axkmo x = -2, y = 3;

6) (2m — n)°* — (4m® + n° — 4mn), axmo m = 1,3, n = 2,5.

3anoBHiTL TAbMUI.

a) x 4| 3[-2]-1]o0o]1]2][38]4
2x”

6) x 4 || Z A B 1 2 [ 3] 4 ‘
(2x)°

114.) O6umenan, KOPHUCTYIOUHChH KANBKYIATOPOM:
6) 5,75' + B7T;
~ Obumcnu i nopisasi (115, 116).

115./a) Cymy KBagpatis umncen 3 1 b Ta KBaJgpaT X cyMH;
0) pizEuNm0 KBagpartie yucen 10 i 6 ta kBagpar IxX pismmmi.

[ a)3,4%

) 47,2 - 2,84% 1) 3,7+ 2,7

116.)a) Cymy ky6iB uncen 3 i 2 Ta ky6 ix cyMH;
0) pizEuN0 Ky6iB uncen 51 2 Ta ky0 ix pisuumi.

(117.)flkugo TBepKEHHA HENPABHILHE, HABELN KOHTPIPHKIAN (IpH-

KJIaj, [0 Horo CcOpOCTOBYE).

a) fAxmo kBagpaTH ABOX 4ucel] piBHi, To piBHI # cami uncaa;
G) ArKmo KyOH IBOX 4YMcen piBHI, To piBHi i cami 4yHcaa;
B) AKIIO 0 Big'eMHOro 4HCJIA JOJATH HOT'O KBAIPAT, TO OTPHMA-

EMO I0OJATHE YHCIO)

r) AKIOO Bijg Big'eMHOrO 4MCNA BiTHATH HOro KBaJparT, TO OTPH-
MAaeMO0 Bifi'eMHE YHCIIO.

2



o U8 Iini Bupasn

118:} 3HaueHHA AKOrO 3 Bupasis € 1) maibineomum; 2) paiimenmum?

7%+ 32 [7+3) [TT {3)” 72 _ 52 (?—5]"" ”?]‘" (5]‘*
a) , =]+ 20 : ,t———.
2 2 9 2 2 2 9 2

(119.)3nayeHHEA AKOTO 3 BHpaaiB HaliMeHIme?

5% + 3 [5+3]"‘ (5]‘* [3*3
7 =) ) "3)-
@ﬂﬂﬂ&gn, 110 PiBHAHHA He Mae po3B’A3KiB.
a)x'+3=0; 6) 3 + 8 =0; B)(y —3)°+1=0.

IL@ flke malimenmie 3HaYeHHA | IpH AKOMY 3Ha4YeHHI aMiHHOI X mpH-
fimae Bupaa? a) x* + 9;  6) 4+{2—a}2 :  B) (x2 +2){ -10.

@ﬂi{e Haibinklle 3HAYEHHA 1 IpH AKOMY 3HaYeHHI aMigHOl x OpH-
iimae Bupaa? a) 3 — x°;  6) 5_[_1,_4}3 A

rlﬂ:i.; 3anuInM v cTAHJAPTHOMY BHIVIAAL YHCIA.

a) 287287000; 17530000, 220500; 90,99;

6) 0,0003; 0,235; 0,05; 0,0000000041;

%) 11 : S 3 3 999

27200 200 5000 500000 1000000000

( @:} 3anuimy v 3pH4YaliiHOMY BHTAALL 9HCIA.

4) 1,2-10% 3,47 - 10°; 7.3 - 10% 14,23 - 10°%;

6)2-107% 1.1+10% 9-10°7 6,75 - 10,
[_@;UIGBEI[H, mo: a) 10" + 2 gianrees Ha 3;

6) 6" — 11" ginuTwea ma 5; B) 10" + 8 ginurwhca na 9;

"
(126. Hoseu, mo: a) 1 + 10" + 10" ginurses Ha 3;
6) 26" + 10" gimurees wa 2;  B) 10" — 1 ginureea Ha 9.

B(x") 0 Clx")

a
X
g 0 Clx")  Bix")
X
Oyia OpaBUILHOK piBHICTL: 4 {_] B"'fs] C'[f‘:z ) _
x

a) xyd = ee; 0) cTeniHE = ece.
) 5¥0 5 18 Man. 3.2



BNPABW ANA NOBTOPEHHA

129.
130,

181

o

Hosedenna. a™-a" =aa...aaa...a= aa...a =a™"".

ToroxnicTs a™ - a" = a
cmenena.
o6 MOMHOMKHTH cTeNeHi 3 0OJHAKOBMMH OCHOBAMH, HNoTpiOHO

NOKA3HHKH J0JATH, 3 OCHOBY 3aJIMINHTH Ge3 3MiH.
Hanpmknanm, 3*-3°=3"; 1,3*-1,3°=1,3" %"= x%.

Hogedenna. 3a NpaBUIOM MHOMeHHS cTelleHiB:

a

m BnactueocTl cTEneHIE

, R
Yn roroxui Bupasu?
a)2a+a+taida; ©6)20—2ai-2(a—-"b); B)x+x+xix’
r)5+5+56xilbx; r)3y+2y+y—-6iy; p)a’ —aia"?
ITnoma Kuesa npubnuano mopiexioe 840 xM®, a muoia gepsxa-
BH Barukan — 44 ra. dxmit npunbausno sigcorox nuomi Kuesa
CTAHOBHTE mioma Barukany?
Biuna cropoEa pienoGegpeHOro TPMKYTHHKA Ha 3 €M JOBIIA 3a
OCHOBY. 3HaAWIW TX JOBXHHH, AKI0 MEePHMETD TPHEVTHHEA:
a) 54 cm; 0) 36 cm; B) @ cM.

§ 4. BnacTusocri crenenis

KAH4Y0B! CNOBA
1" BNACTMBOCTI CTEeneHis — properties of powers

fAxe 6 we Oya0 uHea0 @ i HATYPAJILHI NOKAZHHKH CTeICHIB

mokn

min,sapmou a”-a" =a

I_V_.-
mpazs 1 pazie (m+n) pazie
m b oa

HAZHBAIOTL OCHOBHOI sJldcmusicmio

°

fArxe 6 He Oymo unclxo a (a=0) i sarypaapHi MOKAZHUKH

cremeHA M in(m >n),3aEIH  a” :a =a

m-n 'ﬂ.h :am—nimzam, TOMY ﬂm:ﬂinzam_"_



G M 1Tind Bvpasu

[lod moginuTH cTeneni 3 OQHAKOBHMH OCHOBAMM (34 YMOBH, UI0O
MOKAZHWE CTenend IiJleHOoro GiNLMi 3a MOKAZHHUEK CTelleHdA JiLHH-
Ka), NoTPidHO OCHOBY 3aJHINKHTH Oe3 3MiH, a BiJ NOKa3HHKA CTeNeHd
JAiJIeHOT0 BiTHATH NOKA3HHK CTeNeHHA TiNbHHKA.

Hanpuknag, 7°:7 =75 (-13)":(-13) = (-13)".

- —

HAre 6 He Oyn0 YKeN0 @ | HATYPANBHI NOKAZHHKH CTEIEHA
. min,3aexaun  (a")" = a"™".

ogederHHA. {a“}m =g"-a"-...-a"
v
N e
e padie

106 nignecTH cTeninG 0 cTelIeHA, NOTPIOHO NOKAZHHUKHY CTelleHIiB
MePeMHOKHTH, 4 OCHOBY 3aJHIIHTH (e3 3MiH.

Hanpuxaaz, (2°) = 2" (0,79 =0,7"" (') =¢".

Jdnsa Oyap-axkux uncen @ i b Ta HATYPAJABHOrO NOKA3HHKA
~ cremeHa n (ab)" =a" - b".

Hosedenns. (ab)" =ab-ab-....ab=aa...a-bb..b=a"-b".
n pasie n padia m paaia

Or:xe, n-i cTenins J00yTKY JOPIBHIOE TODYTKY n-X cTeNeHiB MHOM-
HHKIB.

Hanpuxaan, (2 - 3)'=2'- 3% (3m)° = 3°m®= 729m".

Mo:xua gosectH (cnpobyil apobuTH e caMocTiiiHO, 3aMHcaBIIH

n 1 n
BHpA3 [%J Vv BHTIAL B0GYTKY (RIEJ ), o Aud 6yAL-AKHX YHCel d
ib (b+#0) i HATYpaNbLHOTO IOKA3HUKA CTeIleHd A IPABHILHA PIBHICTD!
3) -5
b) b

Orae, 3a BKa3aHUX YMOB:




m BnacTuBocT CTEMEeHIE

XOYELW 3HATW LLE BINbLLUE?

PoarnsHyTi BENAacTUBOCTI MOXHA MOWKMPWTK | HA CTENEHI 2 UiNKMMY Big EMHMMK NO-
KAZHWEaMM.
Hanpuknag, 10° - 10 =10 "*=10'%
(10°%)°= 10"
BukopucTOBYIDHKM ENACTUBOCTI CTENEHIE 3 LiNMMM NOKAZHWKAMKM, MOXHA COPOCTUTH
BMKOHAHHA Oiid 3 By Ob-AKMMW HMCNAMK, 3aNWCaHKWMK Y CTAHOAPTHOMY BUriiagi.
Hanpwknag, sakwo a=3,5-10", b=4- 107", to
a-h=8,5:-10"-4-107=8,5-4-10"-107=14-10'=1,4-10%
a:b=(3,5-107):(4-10%=(3,5:4)(10°: 10" =0,875-10" "=
=0,875-10"=8,75 - 10",

0 CdopMyaioil oCHOBHY BJAACTHBICTE CTENEHIE.
9 fAx noginuTH creneHi 3 ofHAKOBUMH OCHOBAMH?
B fAx migmocHTH A0 cTemeHA: a) cremiHk; 6) gobyTok; B) Api6?

BUKOHAEMO PA30OM!

B BanuIny Yy BUIVIALL cTelleHsa BUPAas.
aya'- a’ - a; 6) (x — 2y)(x — 2y)";
B) (a®) : (a*); r) 81 3% 27,
Poze'azanna.
a)a’-a*-a=a = a%
6) (x — 2y)x — 2y)" = (x — 2y) ' = (x — 2y)";
B) {as)s . [a-l]2: at P at iogt gt = ﬂ;ls-azaa‘;
r)81-3°-27=3"-3-3=3"°"%=3"

B Posr’axn pipgana 2x° - x = 2.
Poza'azanna.

Ilogamo niBy YacTHHY piBHAHHA V BUIJIAAL CTEEHS 3 OCHOBOIO X!
2xtvpe=d, =2, womi l=1, :sminemax=1;

B4841

8
€D O6uncnu: a) 0,5 - 4% 6) 0,2°- 5% ) 9° [%] .
Poze'azanna.
a) 0,5"+ 4°= (0,5 - 4°= 0,25° - 4" = (0,25 - 4)’= "= 1;
6) 0,2°- 5°=0,2°-0,2°- 5°= 0,04 - (0,2 - 5)° = 0,04 - 1° = 0,04;

5 1 4 1
B) 95'[%] =QE*[%J =9-94~[%] =9-(9-%] =9.1*=9,




— et

T T e T x
Poaain 1. REtLIELEET

a 3Halign cyMmy, pisHHIIO, TOGYVTOK i 9acTKY 4HCEn
a=1,2-10"i¢c=2"- 10
Pozs'azanna.
a+ece=12-10°+2-10'=12-10'"+2-10'=14-10'=1,4- 10%
a—-c=12-10"-2-10'"=12-10'-2+-10"=1010"= 107;
a-c=12-10"-2-10'=1,2 “2-107+ 10*= 2,4 - 10%;
a:e=(1,2-10:(2-10%=(1,2: 2)-(10°: 10" = 0,6 - 10 = 6.

132._ Copoctn b™: b°.

A be H bza B b.‘iﬂ r blﬁil
133. O6uncan (2°)°.
A2 B 32 B 64 I' 128
Copoctu Bupas (134, 135).
4 3
134.a) 3° - 37; 6) 12':12";  B) [%] (%J ;1) (—4)° (-4)°.

135)a) x°-x; G6ym*-m"; Bf:f; ety 1)-e
136, Iloaait Bupas y BUraAl cTeneHsd.
a) 625; 6) (x")"; B)x*-y%; r)8-3% r)64-49; n) x'-yt.
13’?. Poas’smu piBHAHHA.
a)2'z=0; 08)4xx"=0; B yyY=1; r)xx'=1.

BUKOHAW NUCbMOBO Jl:ISTYN

Ilopait moGyrok v Buraagi crenena (138—141).

(138.a) 3" - 3% 6) 18 - 18", B) (-11)° - (-11)%
JGE: o0 E) A
=] r 12| |12}, . I

gl (ﬁ] 6 '3) U3 M) s

(139)a) 5° - 57; 6) (-1,2)"* - (-1,2); B) 7" -T":

r) (1,8)" - (1,8)'; r) (0,66) - (0,66)*; x) (—12)" - (-12)".

(140.)a) a° - a*; 6) x'- x'; B) m - m";

o) 3 VR TR AR T o -l S m (a + b) - (a + b)".

(141)a) ¢"- €% 6)a -a’; B)p-p;

)X xt X% rym-m’-m’-m n)(x - y)ix - .

Fa——

L



Pier g
L8 BnacTweecTl cTeneHIE

Ilogaii v Buraaai crenensa supas (142, 143).

@a} 5%. 25: 6) 3'%- 27; B) 6'°- 36;

r) 2°- 32; r) 0,4°- 0,16; o) 0,001- 0,1°.
(143)a) 3°- 9 6) 5'7- 125; ) 2''- 16;

r) 4% - 64; r) 0,3"- 0,027; n) 0,01 - 0,1%,

Tlopait v Burnazai crenensa yactry (144, 145).
@Ja} 2ot 6)a':a’; B) m* : m;

rje e o)y’ m(m+n) :(m+ n)'.
(145)a) p* : p'; 6)n'' : n° B) a* : a:

Yt Tt i PR | 2 o (a+¢)*:(a+e).

dualign saavenaa supasy (146, 147).
@a} il G) 18°% = 125 e) 1,8°:1,8%

10 ol2 10

r) 22—5? r) gﬁ ) 25?

(147)a) 2,7 : 2,7% 6) 6° : 6% ) 0,5° : 0,5%
5 g . B ;
r) {_G’BL g r) [13] :[11] in i
(-0,8) 3 o 4

Burorall nmigpecermHsa ao crenenda (148, 149).
(148)a) (a")’; 6) (=) B) (¥)’;

r) (")) r) (2 - a))h ) (((x = 9))")".
(149)a) (m®; 6) (x™)% B) (@)

r} ((z)°) r) (3 - b))% a) (((m + n)’y’)".

[@] I'pa. Ogne 3 yyacHHKIB /ofHa 3 VYACHHIIL IANHCYE OTHOWJIECH,
© apyrui/apyra JonHcye, 40 AKOro creneds iforo Tpeba migHecTH,
a TpeTiil/TpeTA BHKOHVE MiflHeceHHA o crenedd. [lorim yuacuHu-
KEH,/VYaCHHUIl MIiHAIOTECA DOJIAME.
151, Homait Bupasu (c')” ra (¢*)' v BUrAALl cTeneHa 3 OCHOBOIO c.
jO, 3pobH BHCHOBOK. APryMeHTYH BiINOBIAE 38 IOTTOMOT0K0 IPHKJIATIE.

Buxonaii nigpecenna go cremnens (152, 153).

(152)a) (xp)"s 6) (3a)*; B) (5x)%;

r) (—10ab)*; r) (—2xy)’; m) (—0,3b%d)".
(153)a) (ac)’s 6) (5x)’; B) (2y)";

r) (-8mn)’; r) (—3pk)"; 1) (—0,5¢'d)’.
@ﬂnﬂ;anm 9 Bij'eMHe 3HAYEHHA BHpasy?

a) (-5)": (-5)"; 6) (-8)" - (-8)"; B) (—3)" - (-3)" - (-3)".
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LA ILlini Bupasn

~Foaain 1.

@@aniﬂﬂﬂﬁ aHAYEeHHA BHpasis. _

a) (-2)" - (-2)" i (-2)% 6) (—3)": (-8)" i (-3)™;

B) (=10)° - (=10)" i (=100)""; ) (-D*: (D71 (=T : (-7).
@5@{301111131'& the values of the expressions.

a) (-6)" - (—6)" i (—6)™; b) (—4)* : (-4)" i (-4)"%;
e) (-2)° - (-2)"*° i (-2); d) (=5)" - (=5)" i (=5) : (—5).
157.)O6uncIn 3HAYEHHA BHPA3Y.
a) 2" - 0,5"; 6) 0,5" - 2'%; B) 25" - 0,04°;
1 B 1 12 3 12
el ol ]
r) o ) 2 1) 3 Z
[ 158.)3uailiny 3HAYEHHS BHpAaay.
a) 27 - 57; 6) 0,25 - 4'; B) (-8)" - 0,125";
1 f 3 1k 5 1k
0,2° - 0,5% r ﬁ“'-[—) : (1—] [—] )
r) 6] ) 3 ) x 3

(159, Yu mae pose’A3KH PiBHAHHA?
a) ¥xt==1; Nxx"==1; BY(EY=0 1nEYy=1
[ 160.) Poas’ sz piBHAHHA.
a)x*-2"=1 0y =18 2=1; nf-F-2=-1
f_ﬁl (PR & N
(161.) 3uaiigiTs CyMy, PiBHHIO, JOOYTOK i YACTKY YHCeL.
§% a)24-10°13-10% 6)1,5-10'i5-10"; B)6,4-10'i 3,2- 10",
[ 162.) Bukonail mii.
a) 2,5 - 10°+ 3,3 - 107% 6) 7,7-10"- 5 - 107;
B) (6,4 - 10%) : (1,6 - 10°); r) (6,4 - 10%) - (2 - 10%.

BUKOHAW NcbMmoBO BIISITYS

3amiHu 3ipouKky cTemeHeM Tak, 00 YTBOPHJIACE TO-
roxkHicTs (163, 164).

@a) .k = 1:1; ﬁ] gl®-%.g= f.'.',”; B} (.&]5 — 20

(164)a) m® - * = m"; 6) x - x - ¥ = x% B) (*)" = a®'.
O6uncan (165—168).

(165.)a) 0,5 - 2'%; 6) 0,1% - 10*; B) 0,125 - (—8)"";
r) 5°7 - 0,2"; r) (-0,25)" - 4" @) 4" - 2,5,

@a} 5 - 0,2"% 6) 0,04 - 25"; B) (-2,5)'" - (0,4)";
r) 10* - 0,1%; r) 2. 0,5%; m) (-1,25)* - (—0,8)*,

et

:;ﬁ‘ i

L
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5

x® 12 14 . 1 16
o (2 ()" o (4"

r) (—0,4)" - 3

3

P 16 13
(168)a) E] ; [ﬁJ ;

r) (-0,2)" - 6" - (-5);

169.a) a® - (a*) ;
r) (b° - b°)

e) (=) - (—y)%s

Wa} e+ (c);
r) (p* - p')’;
(171)a) 5°- 125;
o 27 9
Ty

(172.)a) 36 - 6°;

RELNEE )
625 125 )

*(-2,5)% 1) 0,2

7

6) 612. [—1]14 :
6 k]

Pier g
L8 BnacTweecTl cTeneHIE

o[2" ]

-0,3*- 5" na) 25" - 2% 0,04".

o (3 (4

r)2,5°-0,7-0,4" n)0,25" -5*
Ilogaii v Burnaai crenensa godyrok (169—172).

6) (x%) - (x)"
r) (x - x)" - x°

&) ()Y - (—x)";

6) (a*)* - (a)";
Y (=2) - Y
6) 2" - 64;

r) 0,4 - 0,16;
6) 128 - 2%
r) 0,6 - 0,2186;

dualign saavenHa supasy (173, 174).

B) y () - ¥

1) (—a®)’ - (@)
x) (—a')® - ((—a)*).
B:l X ‘;x.i]d . (xb}‘iE
1) (—a”)" -+ ((-a)’)’.
) 0,001 - 0,1%;

m) (—0,3)" - (-0,027)%.
B) 0,25 - 0,125;
m) (—0,4)" - (—0,064)".

Eli B J i1 4
@ L o G e
6 (6 } 25-125°
6 5 :8° 12°
r) U r) T 1) Fa
546 443 dyd 4 a
@) L3, 6 B B), gy 28T,
e 13 9 8“‘*{8 }ﬁ 3:: 811
3% .48 s G 16Y.5%
_— r')y ——— e =t
AT ) 7 M 5o
ﬁ'?—ﬁ_:_] Poas'amxu piBHAHHA.
aydx*-x*+3=0; 8) =2i* -y’ = 2;
B) (2x)° = —32; r) (x* - x") = -1.

dHalign Take 3HAYEHHA 3MiHHOI, IpH AKOMY piBHiCTE Gyae mpa-
BHJIEHOW. Bukorail nepesipky (176, 177).

(176.)a) 5° - 5" = 5°" % 6)3°-3°=(3%)": B)(4")) =4"- 4%
(177)a) 6 6'=(6");  6)(T')'=T7"; 1) (2) - 2°=(2) - (2Y"



TR ini Bupasu

dHaliny cyMy, pisHHIIO, A00yTOK i yacTky uncen (178, 179).
a} 3-107i2-107; 6)4,56-10"i3-10%8)-6-10"i1,2- 10"
a} 1,4-10%°i7-10% 6)3,6-10°15-10%8)2,8-10%1i 7 10%.
B}IRGHaﬁ mif.

a) 2.5 - 10° + 3,3 - 10%; 6) 5,5 - 10" + 8,3 - 10%

B) 7,7 - 107 - 7,1 - 10% r)6,4-10°-2- 10"

(181. Kopucrylouncs mamionkom 4.1,
. BHDA3H KBAAPAT JOBLILHOTO Ha-
TYPANLHOrO YHCIA 1 4epes cyMy

N NepIINX HeNAPHHX YHCE.

ol - A =

'fj___ﬁgjﬂpﬂ,aunm NOCHiTOBHICT.
2)1,4,9,16,..6)1,8, 27, 64,.. o EiT i

Man. 41
183. Un € ToToxkHicTIO piBHiCTSL?
a) 3x + 5=3(x + 5); 0)3Hx—4)=3x-12;
B) (2a — b)’* = (b — 2a)*; r) (2x — 3y)" = (3y — 2x)";
(a+b)-0=a + b; o) yx — x)=0.

184. lloBosa moTpeba migmiTka — 52-75 KKan Ha
1 kr macH tina. BEacxigok iHTeHCHBHOTO poc-
TV Ta OpH 301IbIIeHH] HABAHTAMKEHD 115 Kilb-
KicTk Kimokanopiii Moxe sbinbIDyBaTHCE HA

1
E yacTHHY. Bukonail Bignosigai migpaxvEkn

i BeTaHOBH KiNkKicTE Kanopiil, Heobxigay Tobi
mogerHo. CKIagy THIKHEBe MEeHI0, BpaXxoBy-
09H, 00 I3a nianiTka nopHHHEA MicTHTH G-
KH, 3HPH H BYIIeBOOH ¥V CHIBBiAHONIeHHI
1:1:4, an0pu GisHYHNX HABAHTAKEHHAX —
1 588 SR ¥

185. Posknaan uncaa 400 Ta 6561 ma npoeti MEOMHUKHN. Janumm ix
PO3KJa/] 3a JoIIOMOr0K CTelleHis.




§ 5. OgHounenm

KAKOYO0EI CNOBA

I OOHOYNEHW — monomials

HaiinpocTimi supasn — uucia, sMminHi, X creneni it nobyTkH —
HABHUBAKTEL 00HOYIEHAMI.

Hanpuxnan, 6, —:—2, z, x°, 0,3ax, 3a - 5e.

ke g
b

Qguovnend cTaHdapTHoro surnaagy

fAxnio opxHOUNEH MIiCTHThH TiNBKH OJHMH YHMCIOBHI MHOMHHK, IO
TOro  MOCTABJeHHI HA meplne MicHe, i AKII0 KOMHA 3MiHHA BXOIHTE
TINBEKH 10 ONHOID MHOMHHEA, TAKHWE 0lHOYIeH HASWBAIOTL OHOYIe-
HOM CTAHJAPTHOIO BHIVIANY.

Opnounenn 3a - 5e, 2x°x®, ab - 8 sanmcano B HecTAHJAPTHOMY
BHUIJIALL.

CKOpHCTABIIHCE IIEPECTABHHMM i CIOMYYHUM 3AKOHAME MHOMEHHS,
KOMHUI 0JJHOUIEH MOMHA 3AIIUCATH B CTAHJADPTHOMY BHUIJIAML.

Hanpuknapn,3a - 5¢e=3-5-a - ¢ = 15ac,
0,5xy-4y*=0,5-4-x-y -y = 2xy’,
dex(—2ex"y=4-(-2) ¢ e x x' = -8cx".

Yucnosuili MHOKHHUK OJHOYJIEHA, 3ANHCAHOIO B CTAHNAPTHOMY

BHIIA], HASHBAKTEL KoediUieHTOM 1ILOI'0 OJHOYJIeHA.

OpHounexn 15x2 —8,3a" m’ —p
Koediuienr 15 —8.3 1 -1

KoedinienTn 1 i —1 He npriiHATO THCATH.

3BeleHHA OJHOWJIEHA M0 CTAHJAPTHOI'O BHLMIALY HOJATAE B MHO-
JKeHHI JBOX YHM KINBKOX OJHOYJIEHIB.

o

o6 nepeMHOKHTH OJHOYJICHH, YHCJIOBI MHOMKHHEM Ilepe-
MHOYIOTh, 4 10 OYKBeHHX 3aCTOCOBYIOTH NIPABHI0 MHOKeH-
HA CTeNeHiB 3 0JHAKOBHMH OCHOBAMH.

fAxmio BuEHKae noTpefa MepeMHOMHTH KilbKa oJHOYIEHIB, TO IX
CHOJYVYAIOTE 3HAKOM MHOMEHHSA, A YTBOPeHHH TAKHM cliocofoM ofgHO-
qJeH 3BOJATEH M0 CTAHAAPTHOTO BHIIIAAY.



Poaain 1. PathiELEL

Hanpuknag, sHaiizeMo go6yTok ognouwienis 5a’h i —0,2ab’.
5a’b - (—0,2ab") = 5 - (—0,2)a’abb® = —a’b’.

B oguouneni —a’bh' cyma nokasmukis amimEux mopismioe 7. 1lio
CYMY HA3HBAIOTE cTelleHeM oJHowleHa —a'b’.

Crenint ognHousNeHa 5xy nopieHwe 2.

¥Yasarani, crenins omHOWIeHAa — ¢ cYyMa MOKA3HHKIB yeix amin-
HUX, III0 BXOAATH A0 HLOro. HKINO 0JHOYIEH — YHUCI0, BBAMKAKOTD,
[0 foro cTemiHk TOpPiBHIOE HYJIIO.

Hanpuxnaz, ognounenu 0,3, 5%, (—2)° Maors Hy1LoBUil cTeninE.

OpHoOYJIeHN MOMHA [MIJAHOCHTH J0 CTeIleHiB.

(2ax’) = 2ax* - 2ax°-2ax*=2-2-2-aa-a-x" - x*- x°=8a’x",

3 roroxxHOocTi (ab)” = a"b" BUNIUBaE Take IIPABHJIO.

F

. x : MornAHe —
106 nigHecTH Q0 cTeNensa OJHOWICH, CJI mij- aickamyit

HECTH [0 HBOT0 CTeNeHdA KOMHHH MHOMHHE QR-kog.
OQHOWICHA i 3HANHTeH] cTelleHl MepeMHOKHTH. E m
\ : -

Mpukaagu. (2my°)’ = 2°m® (y*)’ = 32m’y"",

3 3

(_lagxa]! =(_l)4 N o O | [=]

81 https://vse.eefcty

XOYELWU 3HATHU LWUE BINbLLUE?

OgHo4neHn, sk | 4¥Ccna, MOXHA 000ABATK, BIOHIMATK, MHOXWUTK i ginuty, Npote
CyMa. PiHWLA | YacTka JBOX 0OOHO4NEHIB HE 3aBX 01 € OOHO4YNeHoM. Hanprknag, cyma
i pizHkus ogHoqneHie Gx | 2x QOpPIBHIOIOTE BIANOBIOHO ogHo4neHam 8x | 4x. Ane cyma
i pizHnus opHo4neHie 8ax i 4ay 0OPIEHIOWTL BUpazam Bax + day | Bax — day, a ui gea
BUPA3N — HE OOHO4YNEeHK.

Yactka oaHo4neHis 6¢® i 3c nopisHioe ogHounedy 2¢' (ockinekw
2¢* + 3¢ = 6c"). Ane wacTka Big ginexHs 3¢ Ha 6c” — He ogHo4YNEH.

NEPEBIP CEBE

o 1o HazuBaloTh: a) ogHOUYIeHOM; §) KoedinienTom ogHoumeHa?
B Komu ropopaTs, o ofHOWIEH 3ATTHCARNH ¥ CTAHIADTHOMY BHIVIALI?
B Hr nepeMHOMHTH IBa OJHOYICHH?

a HAx migHecTH 10 cTeneHA OJHOYJIEH?

B IITo HasuBalOTHL cTeleHeM ofgHo4NeHa?




",;L_‘J_[ OnHouneyw
0 2

BUKOHAEMO PA30OM!

£ 3anumm onsounen y crangapTHOMY BHIAML.
; " 2 . :
a) ax’ - 25x°; 6) —ba’n - 2a’n"; B) Exy‘a~(—3x“‘).

Poze’azanna.
B) ax®- 25x" = 28ax’ " = 25ax;
b L | @ : X 4
6) —bHa’n - 2a’n"=-5-2-a*-a* n-n'=-10a'n’;

B) g:ry2 (-8x%) = ;f—31~x~x3 -yt =-2x"yt.

a Iigmecn mo keagpara i Kyba ogHouwreHn —2xz".
Poze'azanua. (—2xz°) = (-2)" - x* - (&%) = 4x°2";
(—2x2")" = (=2)° - 2" - (2)° = -8x*2".
a Cnpocru Bupas (0,2xy°)" - (5x°y°)’.
Poag’azanna. CnouyaTKy BHKOHAEMO MijHeceHHS J0 CTeNeH:d, a

MOTIM MOMHOMKHMO OTPHMAHI OJHOYIEHH.
(0,.2x1°) - (5x’y")’ = 0,04x%y° - 125x"y" = 5x"'y™.

BMKOHAWN YCHO

186. Yu e BHpasH oJHOYNeHAMHE? a=r3

a) gabca: 6) (@ +b)x; B -(-¥); r)-8,5 r)t™:.2

187. flkuii 3 ofHOWIEHIB 3AlIHCAHO V CTAHIADPTHOMY BHIJIAMI?

A axa® B 2a’c” B 0,3%°ap’ I a*x*y’x’
188. Crenine Akoro 3 ogHo4IeHiE gopisxoe 57

A a’x’ B 2%a’c’ B 5ak I m*n’p
189. Brasku koedinienr ognounena (3x°y"z)".

A3 B4 B 81 I' 32

190. Hassu xoedinienT ogHouIeHA.
a) 2na’; 6) xy’z®; B) —ab’e; 1) 3%a’-x*; 1) -2xy- 3x%

BUKOHAW NUCbMOBO RIS

Uﬂuﬂfﬂﬂﬂa i3 Bac 3anMcye BHpa3s, a Apyruii/apyra
@2 kasxe, 4 € BiH ogHouneHoM. Ilorim nomimaiiTeca

poJIsiMH.




P _ " 1lini BMpaswu

if@:\ﬂuﬂaﬂn BHpasH Io 3aja4. YH € BOHH 0JHOYJIEHAMH?
~ a) Mapuna npugbana 3 naykKl cHpY 3a HiHOo a rpH. flka Bap-
TieTs 11 mokynkm?
) B koxxuoMy amuky 6 madok NeYnBa, B KOMKHIA mauni a mTyk
neunBa. Crinekw nedwsa B 20 amukax?
B) Bukynuian asi cycimui KBagpaTHi JiISHKH JOBKHHOK d KOMKHA.
Hxa nuoma HOBOVTBOpPEHI NiMTAHKH?

[lﬂﬂ.]ﬂaﬂnmn ONHOYIeH YV CTAHJAPTHOMY BHINIHAL I nigkpecau iforo

Koe(inienT.

a) 2a - 3b; 6) 12ax - a*; B) —Hez - €23

r) 0,3a - 2ab*; r) (—2ab) - (-3); 1) 2,5ax - (—0,4)x%;

e) %x-xz-léxg; €) —3xy~1%xzyz; ) 1%&&-3%&(&.
(194.)Write the monomial in standard form and underline its

coefficient.

a) bx - 6y; b) —3mn - 2m®; c) 1,5k°p" -+ 2k";

d) —6ac - 0,2a°¢"; e) k- (—2ke) - ¢*; f) 3,5m - 3n;

g) 27 - (—0,3)ke; h) 8,2x« Bxy = yf".

Obuncan anadeHHEs ogHouwIeHA (195, 196).
fﬂ_ﬁ:ba} 2a'b, axmo a = -1, b=5; 6) —x'y*, akmo x = 0,2, y = -3;

E) gazb, akmo a = 6, b= %; r) —5xe’, axmo x =—-0,2, c=—

B | b

[@}a} 3a’b®, akmo a = -2, b =—1; 6) —20k°®, axkmo k= 0,1, ¢ = 2.
[lepemuox ogaouwrend (197, 198).

(197.)a) 2ab i 3a’c; 6) 0,2xy i —5xy; B) —am” i 3m’p;
r) 3a’, 2a’z i 6az’; 1) 3xy°i %xzy: 1) lgax i gz.
(198)a) 3m’n i mn®; 6) 3xy i 1,6x'y"; B) —a’c’ i 9ac’;

r) abed i —ab’c’; r) 2y, —3y° i y; 1) E.vt.'f'y4 i —gxya.
5

(199.)I'pa. Ilepmuii rpaBens /Depiia I'PaBYMHA 3alUCYE OJLHOUIEH,
i~
3%

|
Y Opyrui/apyra — Ie oJHdH, TpeTid/TpeTd — 3HAXOOHTE iX mo-

G~

dyrok. IloriM momiEgiiTecs ponamu.
Ilignecu no keaxparta i mo ky6a oguouwnen (200, 201).

(200.)a) 2ax; 6) 5be’; B) —%xﬁcz; r) 0,2x°y’".
(201,)a) —3a% 6) 0,2x"m: B) 0,3a’c"; r) —%aﬂxa.



@ OnHouneHw

Cropoctu Bupas (202, 203).

(202,)a) (3ax*)’; 6) (x'y")5 B) (~2ab)’;
p
r) (-3xy")’ - 2xy*; 1) gaai—ﬂaﬂq; ) —ﬂ,?ya(—éy‘i] .
203.)a) (3m*e)"; 6) (k°p"); B) (—2a°h)";
4
r) (—2a’e)’ - a’c’; r) %czi—ﬂxcla: ) (—%pq‘g] p*pP.
204. [ogait Bupas y BHIIALI KBAAPATA OJHOYICHA.
a) 16a’b’; 6) 0,36x"y"; B) 0,01a"c";
r) 361m°n™; r) %aﬁﬁb“; 1) gxlﬁylzz’*.
205. Ilogaiite BUpas y BUrIAAl Kyda ofHOYIeHA.
¢ a) —8a®; 6) 27x"y'"; B) —0,001a*b";
r) 0,064x"y""; r) —ﬁagbﬁca; 1) 1 000 000y™ ™.
ePeMHOKTE OJHOYWIeHH, 00 3aM0BHUTH TabIHII0.
11 ob (7]
G
0 x Hx —0,1x 25"
i
2a
—dax
4&.3

BUKOHAW NUCbMOBO TSNS

Januinm v cTangapTHoMY BUTIAL ogHowreH (207, 208).
a} 2&~5x-[—1§a}; 6) c? {—%ch; B) —5a’z? -(—gz};

r) —3ax’ - 2a - (—6x%); ) gaca{—r:z]; 1) —4a-3a,xy(—gx2y).

(208.)a) 0,8xyz - {—Ey}s: 6) 3a” -(—gabﬁcz ]; B) ?xy-(—%xy];

r) —2e2* - 3z - (—5ez); 1) {—%acx]-[—%axa ); ,n}—%czz dex-(—c).




U Llini Bupasu
Obuncnn apaueHHd ogaowrena (209, 210).
[209.)a) —§a2c4, AKINO @ =%, f=—a:

6) 0,5a’h, axmo a = 2, b = —0,1.
(210.)a) 2¢%¢*, axmo ¢ = 1,5, x = -10;
6) —8x2°, agkmo x = 0,1, 2=-2;

13 /. 8 3 1
12 (3xy)*, =8, Gi=.,
B) 12 (xy®) (8xy)", sxmpo x h=oy

3uaiinu nobyrok ogHouneHis (211, 212).

(211.)a) —axyz, 2az" i —3x; 6) 6x°y, 0,25x%z i 10y°z;
B) Ha’, 3xy' i —Eaxya; r) —Elabz, —ir:f;:2 i3b°.
B 3 T
(212.)a) 0,bmnk®, m*n® i 4nk®; §) lian m, —3an®i —0,2a.

{ @t} [ligrecn no Kyoa oJHOYIEH.
a) 3cx; 6) 2a’m; B) —%abzca; r) —léc‘?nap; r) —lganzca.

{ 214) [ligaecn 1o 4eTBepPTOro CTeleHA OJHOYIIeH.

a) 3x°; 6) —0,lac’; B) —gx u; r) —léabzc.
Copoctr Bupas (215, 216).
(215)a) —x* - (3x"y)"; 8) ¢' - (3ex®); B) 0,5mn' - (—2m)’;
. 3
r) (—a’p’) - 6a’b’; r) {21121:}2 - %a; ) (3n2® )3 [%nzxj .

{f:l’_l—{:'-?} YeraHoBH BiAIOBiAHiCTE Mik BHpaszamu (1-3) Ta MEOTOUNIEHAMH,
mo iM BignosigawoTs (A—I1).

1 3x* - (—5x"y")* A —-x"°
2 (-0,1x%y)" - 1000xy” B —500x'y"
3 (—2x°v7) - (—5x) B 0,1x"°

I 75x"y"

bi Eﬂx?y”

(217, Ilokasu, 1o piBHAHEE He Mac po3B’A3KiE.
a)x'-x*+3=0; 0)2x’ - x°=-31; B)y-8y" -y =64,



E‘LJ_L CnHodneHn
218, Poas’a:xu piBHAHHA.
a)(x™) - x-x=-1; B) (- - =-1L:p)x* - x"-x"=1.

(219.)3aminiTs 3ipoYKy OJHOYJIEHOM TAK, N[00 YTBOPHJIACA IIPABHILHA
@l piBHicTE.

a) *%x"yﬁ =-0,1x"y"; 6) —8a’h’ - * = 4a’b’;

B) 0,6a’h - * = 6a’b”; r) Sm*n® - * = —m’n".
Bi,anmn, mo 3x°y’ = 7. BHailgu 3HAYEHHSA BHPa3y.

a) 1,8x"y";  6) 5x'y%; B) —9x'y"; r) ?gxﬂy“.
(221.)Bigomo, mwo 2b°c = 5, (a’h)’ = 2. 3uaiigu 3HAYEHHA BUpA3Y.

a) a'b'e; 6) a®bc; B) a‘bbec?;

r) (—2a’b*c)’ - (3ab®y; r) (-0,5a*b"y - (2a’be)’ - a’b. -

I/_22._‘1‘?._' 3an0oBHH NOPOMHI KIITHHKM TAKMMH CTEIIeHAMM 3MiH-
Hol a, mob Jo6YTKH CTeNeHiB ¥V KoMHOMY
PALKY, V KOKHOMY CTOBIYHEY 1 B KOMHIHA
giaroHani OviId TOTOMHO PIBHHME.

a

{Lﬁﬁ:} Heodnakxoso époduiia Ha noii NWeHULA:
Ha mpemuHi iz zekmapa —
yenmmuepis no mpuduams, a Ha peurmi —
no nie comui 3epHa 3010Mozo.
To x no ckiabku 6 cepedHbOMY 83ANU 3 NOAA Mo207

BNPABW ANA NOBTOPEHHA

224, 3maiigu: a) cyMy DOBXHH ycix pebep kyba, AKINO BOHA
Oinkina 3a mepuMeTp Horo rpani Ha 16 cm; 6) naomy
NOoBEpXHI Ta 06’eM Kyba.

225. ¥V cany pocnau abnyHi Ta BHINHI, npHdoMy aA0JIVHI cTaHOBHIH
40 % yecix aepes. Bumens 6yno ma 64 Ginwme, Hixm abnyHs.
Crinekn gepes pocyo B cany? CKRineKH cepeq HUX GVI0 BHIICHL?
Crinerkn — ab6ayen?

226. Poap’a:xu piBHAHHA.
a)2x—3(x+1)=0; )2x+3=3x+1)—x;
B) T(2x — 5) + 3 = 45; r) 9x + 2) — 3x = 6(x + 2).
fﬁ'

-~ o
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Poaain 1. REtLIELEET

e, |

BAPIAHT I

4
O6uncim: a) {—%J : 6)0,7-8-0,5% =)(3")":(3%.

Ilignecu mo kBapgpara Bupas 0,3ax’.

Cnpoctr supas (—2ac’) - (0,5a°x)' 1 Brasxu ioro xoedinicHT.
Horexn ToroxnicTs: 4(7x — 1) + 3x + 6 = 31x + 2.

damumm gncao 27 500 000 000 v crapnaprHOMY BHIVIAIL.

BAPIAHT Il

O6uncim: a) [—2]3; 6) 0,1° — 16 - 0,5%; B) (5" : (5%)".
[ligHecH no KBajgpaTta ofHOWIeH —hez'.

CopocTH BHpas {Eamz}l -[—E.x:m‘1 ]2 1 BKaskH oro roedinoieHT.
Horsexgn ToromHicTs: 5 —x + 3(3x —4)=8x - T.

damumm gncixo 17 700 000 000 vy craggaprHOMY BHIJIAL.
BAPIAHT Il

3
O6uncim: a) (—%) : 6)0,6°—4-0,5% B)(T):(T).

[Tigaecu o kyba ogHOYIEH —2ac”.

Cnpoern supas (—0,5ac’)’ - (da’x)’ 1 Brasku ftoro xoedinient.
Hosean TorosHicTs: dx — 2(x — 4) — 6 = 3x + 2.

Jamumm grcao 350 000 000 000 v craggapTHOMY BHIIAIL.

BAPIAHT IV

3\? 1Y
O6uncim: a) {—g] : 6) 0,32—2'?-(5] : B) (8 : (8%

Iligrecn ao xkyba ogHOYIIeH —Sx”y.

Crpoern Bupaa (—0,4x%)° - (-10ax®)’ i Bramu itoro xoedinient.
Hosexgn Toro:HicTs: 9x — 2(2x + 6) — 5 = bx — 1T.

Samumm aneaxo 98 700 000 000 y craggapTHOMY BHIVIAIL.



ToTyeMocq 1o TEMATUMYHOTO OUIHIOBAHHA

roTYemocsa A0 TEMATUHHOrO OUIHHOBAHHA

Tectori saspgaHHA Nel

o Ilopait v Burnani crenens yucao 00,0009,
A 0,3 B 0,3° B 0,03° T 0,03*

a Iopait v Burnagi crenens ogHownen 625x",
A (5x*) B (5x")" B (5x)° I' (5x)"

B flxuil BUpas ToToKHUIT BHPA3y ax ?
Aa-x(-x) Ba-x+ax Bal-x)—x) Tax-ax

a Ilpu saxomMy 3HaueHHI m cnpaBennuBa pieHieTs a'a™ = a™?
Al4 B2 B1 16

9 IIpu axomy 3aHaveHHi p cupaBeanuBa pisHicTs (¢') = ¢*?

Al BO B2 r4
() Cupocru Bupas (x*) - (x)".
Ax* B x* B x" T %
Ilpu akomy sHauenHi d supasu 9(x — 3) - 2(3x +5)idx — 37 ¢
TOTOMHUMH ?
A -3 B3 B4 r4

a Sanmuimm cymMy KBaapariB uncen x i y.
A X+ B (x+ 1) B 2x + 2y i

B Janumm y craggapTHOMY BHraaAgi gyucao 24 000 000 000.
A 24 - 10° B 2,4 - 10" B24-10" TI0,24-10"

3uaiinn 3HadenHa Bupasy x — 3x° + 4, axkmo x = 2.
A6 BT B8 o




TUNOBI 3ABAAHHA 0 KOHTPOMLHOI POBOTH No 1

o Iligaecn go crenens (0,2)".

A 0,8 B 0,0008 B 0,16 I 0,0016

Buaiinu sHauennas supasy 0,5a’ — 3,9, akmo a = 2.

A 3,54 B 4,3 B 0,1 3,56

IMogait v BUrAAAi ofHOYJEHA CTAHIAPTHOIO BHUIIAAAY BHpPas
6xy - 0,5ax.

A 3ax’y B 30a” x'y B 3axy I' 6,haxy

Yeranoeu BignosiguicTs Mixk BUpasamMu, 3agaHumu ymoBamu (1-3),
Ta IX YHCJAOBHMH 3HadeHHAME (A—]I).

B
1 2’?—[3) A9
3
23¥.3":8" b 15
154
75 g
I's
1 72
(ﬂﬁ}ﬂ r(ﬂa}ﬁ
BCHPDGTH BHpAS ( IE}T 1 :]Hﬂ.f[,I[H fioro JHAYeHHA, AKINO
a

a = —0.,5.
Ilogait v BHrIALL ofHOYIeHA CTAHAAPTHOTO BUTIAAY. Braxu foro
woedioienT 1 cTenidn.

a) [%ab‘g]-{—ﬁazb}: 6) (—0,2m*n)* - (-5mn”)’.

O6uucin.

18° .

6*.3%’

B Bigomo, mpo 5:c3y3 = 2. 3uaiiin 3HAYEHHS BHPAaa3y.
a) 25x"y"; B) x'y".

19
6) (-0,6)"" [1%) )

a)

OdoparHoBe 3asgaHHA
BJ]DBEI[H, oo oA EFI[L—.‘FIRGI‘D HATYPAJLHOTO N 3HAYeHHA Apody
74rr =
10

€ HATYDAJIEHHM HHCJIOM.




§ 6. MHorouneum

KNHOY0BI CN0BA

MHOro4Ynedn — polynomials
neovned — binomials, Tpyu4ned — trinomials
cTeniHbL MHoroYneda — degree of a polynomial

Cymy KiIBKOX 0JTHOUJICHIB HASHBAIOTE MHOZ0YLEHOM.

%

Hanpuknaa, Tx + 2a, Tx — 2a.
Bupaz Tx — 2a MoMHA BBAMATH TAKOM CYMOI OJHOYJIEHIB
Txi—2a, 60 Tx + (—2a) = Tx — 2a.
Koxuauii fogaHok MHOTOYWISHA HASHBAIOTE HOTO YJIeHOM.
Hanpuknan, muorouner 2xy — 5x + 6 MICTHTEL TpH 4ieHH:
2xy, —5x 1 6.

£

Axmoe mMHOrowIeH MicTHTH ABA JOJAHKM, HOro HAZHBAKOTH
deounenom, TpH — mpudnrenom. OJHOUIeH TAKOXK BBaKa-
. 10Th OKPeMHM BHIOM MHOT0YJIEHA.

lceyioTs 1ini BHpasH, AKi He € MHOTOYJIEHAMH.
Hanpuknana, eupasu (a + b), 2a — (b + x)° — nini, ane "He € MHO-
roYJIeHaAMH.

He mHarauynesin MHoro4neHm

T

Oguounenn  [deodneHw  Tpuyneum [

Uil BUPAIN

Y rpuuneni 4x + Tx — 5 nepuri asa wienn — mogiGmi, 6o MaWTL
OJHAKOBY OVKBEHY YACTHHY.

3eenemo nmoaiduHi gogaaku: 4x + Tx — 5= 11x — 5.

HoreHH MHOTOWIeHA MOMHA 3AaNIHCYBATH B pisHiil nocnigosrocTi. 31e-
Dinemroro Ix yOopaIKoBYIOTE 34 CHATAHHAM NDOKASHUKIE Tiel gu inmoi
aminHoi. Hanpukas, ynopagryeaemy MEorowen Sax” + 6x° —4a’x +a'
34 ClIAJAHHAM CTeleHIiB aMinHOI X, ofepxumo: 6x° + bax® — 4a’x + a'.
Haiisumnuii nokasHUK cTeleHd 3MiHHOL X TOPiBHIOE TPEOM, TOMY TAKHH
MHOTOYJIEH HA3HBAIOThH MHOTOWIEHOM TPETHOTO CTEIeHA BiHOCHO X.




4 Lini Bupasn

HMoro mosHa BOOpPAILKYBATH i 3a coaflaHHAM cTelleHiB aMiHHOI a:
a' — 4a’x + 5ax® + 6x°. Ile mHOrOYIeH 4eTBEPTOro cTENeHs BilHOCHO
aMiHHOI a.

AKIO KoXKeH YWieH MHOTOYISHA € OJHOWIEHOM CTAHJAPTHOMO BH-
raaay i neil MHOTOWIeH He MICTHTE Nogi0HUX 4JIeHiB, TO TAKHE MHO-
ro4jieH HasWBalOThL MHOTOYWIEHOM CTAHJIAPTHOrO BHUIILATY.

CreneHeM MHOTOYJIEHA CTAHJAPTHOTO BHUIJIALY HAIHBAIOTH HA-
Ginemnii creniHL ofHOWIeHA, AKHH BXOJHUTEL J0 I[LOT0 MHOTOWIEHA.

Hanpuxnag, morowten 3x'y’ — 2x°y* + 5x°y sanucano y cran-
AApTHOMY BHrIAML i 40 HROTO BXOJATH OJHOWIEHH I'ATOr0, 4YeTBep-
Toro Ta Tpersoro crenenis. Toni saganmii MHOTOWIEH € MHOTOYWIEHOM
n'ATOTO CTeNeHd.

XOYELWI 3HATH WE BINbLUE?

Yu € mHoro4uneHom enpas (a + B)e? |lHogl BigNoBigaTe HA e 3anuTaHHA CTEepa-
HO, B0, MOBNAB, 3rigHO 3 POAN0OAINEHAM 33KOHOM MHOMEHHRA OAHWA BUPA3 TOTOXHO
OOpIBHIOE ABOYNEHY ac + be, 2 OTHe | BiH € aeouneHom. Lie Henpaeunsuo. B anreBpi
EMpPAa3n NPUAHATO HAZWBATHW BiONOBIOHO 00 TOro, AK BOHW 3anWcadi, a He oo
TOro, AKX MOXHA 3anucaTm.

Poarnademo npyvknag. Bupas Ba moxHa Nogatw y BUFNAG) CYMK OBEOX, TPLOX 4
Gy ObL-AK0i IHWOI KINBKOCTI BO0aHKIB:

Ba=3a+5a, Ba=a+3at4a, Ba=at+tatatat+da.

Axwo, BMXOOR4YM 3 ULDro, BMpas 8a HAZWBATK | OOHOYIEHOM, | ABO4NEHOM, | TPW-
YNeHOM TOLWWD, To ue Byoe oyxe HeapyyHo. Tomy B anredpi LOMOBWAKMCA EMPa3N Ha-
AUBATW TAK, AK BOHW 3aNWCaHi, a He Tak, AK i MOXHE 3anucaTit, BUKOHABWIA T1 Y1 iHLw
TOTOXHI NEpeTBOpPeHHs.

OTxe, Bupaz (a + b)e HE € Hi OOHOYABHOM, Hi MHOTOYNEHOM.

NEPEBIP CEBE

B IITo HazuBalOTE MHOTOYICHOM?

B Hapegu npuriajn JBOWIEHA, TPUYIEHA, YOTHPUYIEHA.

9 HAxi uinenn MHOro4neHa HAZMBAIOTEL MOJIOHMMH?

B Yy MOMKHA OJHOYJIEH BBAMKATH BUJOM MHoOro4neHa?

B Ko ropopsATs, 10 MHOT'OYWIEH 3alIHCAHO B CTAHAAPTHOMY BHIVIAI?

BWUKOHAEMO PA3OM!

B Banuniy MHOTOWIEH V CTAHJAADTHOMY BHIVISI.
a) bx + 4x*+ 3x* — 5x’ — 4x* - 3x;
6) 2ab + 3a”® - ab + Tab*(—ab) + 3b.




MMHnrm;nEHu

Pozg’azanmi.
a) 3pegemMo moAibHI JOJAHKH i BIOPAAKVEMO 338 CTENeHAME YWiIeHH
MHOT'OWIIEHA?

0) 3BeleMo 0 CTAHJAPTHOT'O BHTJIALY KOMHIN OJHOWISH 38 1aHOTO
MHOI'OYWJIeHA i BIOpAgKYyeMo HOro 4WiIeHH 34 CTeIleHAMH 3MiHHOT a:
2ab + 3a® - ab + Tab*(—ab) + 3b = 2ab + 3a’b — Ta’b’ + 3b =

= 3a’b — Ta’h’ + 2ab + 3b.

B O6uyncn 3HAYeHHA MHOTOYIIeHAa

5x” —8x' +4x’ + T+ 2x' —4x” + x' — 4x° + 2, axmo x = 2.
Poae’a3anng. 3peeMo MHOTOYIEH [0 CTAHAAPTHOIO BHIJIANY:
=Bt F 4t + T+ 22 -4+ 2 -4+ 2=+ 9.

flkno x = 2, 70 x° + 9 =2+ 9 =32+ 9 =41,
Bidnosios. 41,

a JlBi BenocumefHCTKH OJHOYACHO BHIXANMH 3 OYHKTIB A 1 B Haay-

BUKOHAWN YCHO

| 227, fxi i3 Bupasis € MHoro4YIeHaMu?

cTpidu ofHa oxuii. 3uaiinm sigcrans mixe A 1 B, axkno soHl Ixann
3i mBRAKocTAMHE a KM/ron i b kM/rog i ayerpinuca uepes { rof.
Pose’azannsa.

I enoci6. 3a ! rog nepma BeJOCHIeIHCTHA Opoixana al KM, a
apvra — bt kM. OTie, Bca BijicTaHs gopisHioe (at + bt) km abo
(a + b)t M.

1I cnoci6. 3a 1 rop BenocunenncTkn Haban:xanuca Ha (a + b) km,
IO MOMEHTY 3ycTpidi yepes ¢ roJ BoHH npoixanu (a + b)t km. e
1 € mykaHa BiicTAaHL.
Bidnosids. (a + b)t KM.

A2 -3 B37am® B x’-3x+> Fy(x—-y) I-21
X

[;228:] CymMol0 AKHX OJHOWICHIB € MHOTOWIeH?

i o

a)ax —cx" + 3;6) —2x* + 3x — T; B) -m*— n% r) 2¢*— 8¢*— e + 1.

( @; ObepH MHOTOUYWIEH CTAHJAPTHOIO BHIJIALY.
A2x+3a—5 B-x+ 3xa —ax +a’

bBa*—a+5a+b I'-0,5¢a —4a*+3a -1

' 230. Vraxu creninb MHONOYIEHA BiTHOCHO 3MiHHOT X.

a) 2ax — 3a + 5; 6) x°— xf + 4x; B) 2x'y — 32%F - 1;
r) 0,7ax + 8a’x + 5; r)38x —x’+ 27px; n) y'x— a’y.




Poaain 1. BtIELEER -

BUKOHAW NUCbMOBO Jl:ISTYN

(231 )I'pa. Opguu 3 y4HiB/OfHA 3 YYEHHIL 3IAMNHCYE MHO-
@Y rowreH, a IHIIMH/IHIIA Mae Ha3BATH CTelllHL [LOID
muorognena. IloriM yuni/yaenuni MiESI0OTHCA POJIAMH.

danumu Bupas go saga4g (232, 233). Um e BiE mMHOTOWIeHOM?
Sxoro crenena?

(232.)OnuH Kimorpam KapToIlil KOIITYE M IPH, 4 OJHH KilorpaMm Ka-
nycTH — 1 rpH. CKinsKHM noTpibHO 3anJaTHTH 3a 8 Kr KapToILri
if 4 Kr kanyctu?

( 2:13?} Kuamxka womrye a rpa, a 10 somutie — m rpH. CKinexn Tpeba
FATLIATHTH PA30M 3a 3 KHHMKKH i 5 somuTie?

(234, 3penn nogi6H] YiIeHH MHOTOYWISHA. .

a) 4x° + x — 5x* — 12x; 6) —6ab + 2a* + a* + 6ab;
B) 8a — 10ab + 3a + 10ab; r) —0,52* — y* + 2,2x° + 0,8/%;

r) 2a°bh — b'a + Tab® 1) E.vr:y3 —2:1533,,-+11xg,.r‘rd —Exay.
3 5 3 5

Lgl_‘:if_‘yl' BukoHaii sBeleHHA MONIOHMX Y4IeHIE MHOTOUYISHA., SHANIH cTe-
NiHL MHOTOYJIEHA.
a) dx'+ 2% — Tx' — Ox* ~2x;
6) 3a* — 12a* + 13a* + 5 — a* + a';
B) 2Tm° — 1Tm" + 3m” + 10m* — 30m”;
)yt =2 + 2y + 5y = 2y - 14 4+ Ty

236./Copoctu Bupas. 3Haiigu cTenine MHOro4IeHa.

a)a— b+ 3a + 2b% 6) Tx — i + bxiy — 2% - 3y;
B) 37 — 2° + 3t — 352%; r) —105p + 159 + 10p - 10,35.
-@:EESimp]jf}r the expression. Find the degree of the polynomial.

a)x +x + a2 — 2x° — x; b)

1 1
—a+—a-de—ac.
2 3

LN

(238.)O6umcaAiTE 3HAYEHHSA MHOTOUJIEHA.
; a) x'— bx + 6, axmo x = 2;
7 6) 0,7« + 0,3x", axmo x = 0,5;

B) 2,8a" — 1,8a°, axmpo a = —0,2;
r) 3a’b + 2ab’ — 2,5a°h + ab”— 0,5a°b, axmpo a = 0,4, b = —0,5.

@Dﬁqﬂnm 3HAYEHHA MHOTOY/ICHA.
aym'—n’, akmom = 2, n = -3;
6) s + 2¢* — 2,8, agmo 5= 2,3, t = 0,5.

-,

50



1 MHorounexm

Janumu Bupas o sagau (240—-242). Yu e sin mEOrounenom?

@ﬂ]j Busnau nmomy perani, soGpaenol a .
Ha MaJXHEY 6.1, AKI0 KOXHEH i3
JoTHPLOX 11 oTBOpIE — KBAJpAaT, b
CTOPOHA AKOTO AOPIiBHIOE C. D D D D
(241.)[Ipyai Ha KBagpPONHKJIAX BHIXAIH Y
aMictra A 1o micta B, npu oMy nep- Man. 6.1

uri k£ rop BoHu ixanu 3i merakicTio 25 KM/rog, HACTYIHI p rog —
3l meHAKicTIO 35 KM/T0J Ta OCTAHHIO FOJHHAY IX MIBHIKICTE CTa-
Hoeuaa 40 km/rox. Axy BigcTaHL BoHH Tmogonaaau?

242, Cnepmy nad Anapiil nomus 6 KBagpaTHUX CEPBETOK JOBKHHOIO
@ €M, a IoTiM DoDa4YMe OikaBe cepBipyBaHHA CTOY 38 JOMOMOTIOK

IBOX CEPBETOK Pi3HHX po3Mipis i momus mie 6 cepBeTok, JOBAHHEA
CTOPOHH KOMKHOI — ¢ ¢cM. S3HANHIH L0V BeiX MOMUTHX CEPBeTOK.
@Ha MAITHHY HABAHTAA MWW M MIIKIB MIIeHKUI, M MIIOKIB rpedykH
@2 i oamH MimoOK nyKpy. 3HalJiTE MACY BCHOTO BAHTAMKY, AKIO Maca
OIHOro Mimka nmenuni — 25 kr, rpeakn — 20 Kr, a nyKpy —

50 yr. 3anmmite Bupa3s Ao sagaui. CopoctiTk ioro. Um € BinH
MHOTOWIeHOM? 3HAHJITE 3HAYEHHA I[LOTO BHpasy, AKmo m = 12,

BUKOHAW nucbmoBo JHEHITYS

ObuMcIn 3HAYEHHA MHOMOYWIeHA, NONepeJHLO 3BiBIIH
noxitui unenn (244, 2435).
@E]a} 2¢% — Be* — 2¢* + Te* + 1,18, axmo ¢ = —2,1;
6)3a°— 2ax —x" — 20" + x°, axmo a = 0,41 x = 1,2.
Wja} O9x* — dx®+ 15x — Tx* + 8x — Tx* — 8x°, agmo x=-T;
6) —6a’h® + a’b® — 10ab + 5a’d* — a’b’, axmo a = 10, b = 0,9.
@Yﬂaﬁﬂni% BignoBigHicTs Mid dHAYEHHAMH YHCIOBHX BHpAa3LB
,v (1-4) i apavenaamu MmuorouwneHis (A-T"), axmo x = 0,1.

1(3+5):5 A 100x° + 2x - 0,8
2(2-7+04 B 1,01 + 40x — x*
31:(1,2+1,3) B 1+ 6x

4 17:(5 - 1,6) I' 40x° — 20x — 3

CropocTH BHpa3 Ta 3HalllH cTeniHk MHorodneHa (247, 248).
247.)a) (2a®)* + 4 - 3a® — Ha — 9 — 13a° + a:
6) x° + 2x" — (3x)° — 4x” - x" + Tx" — 2x°.
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(248)a) (3a’)* + 4 - 3a° - 144" —9—13a" - 3a' - 44’
6) (—5x) * 2x — (x')* + 6x° + 10 + x* - 3x* — 3x°
(249, Banmmm ¥ BHIIGA1 MHOIOYJIEHA YHCJI0, SKe MAae:
a) a Tucad, b corenk, 0 gecATKiB i ¢ OUHHIE;
6) a gecATKiB THCAY, b COTEHB, ¢ AecATKIB i () oqHHEHIS.

[_25[1_} Januimy y BUraAAl ABoYIeHa YHCIo, AKe BiJ AileHHA HA YHCJIO a:
a) mae gacTKy 29 i octauy 7; 6) gae gacTKy 52 i ocTauy c.

SanuInmy v BHIJIAAI MHOTOYIEHIB Bignmosigi mo samau (251—255).
Hroro crenedsa i MHEOTOUWIeHNA?

(251.)V woHEYpel ¢JlepenaTro» Oepe y4acTh 4 YUHIB Ta VHYeHHIlb, 4 B
KoHEYpel « Kenrypyes — Ha b yunis Ta yeernns Ginsmnie. Hoguanit
VU€Hb/VIeHHIIA He € YUACHHKOM IBOX KoHKypeis. Crinbkyl Besoro
VUHIB/yUeHHIL OepyThE y4acTs B 000X KoHKypcax?

252, [Mepmnii moisx ine 31 mBHAKicTIO v; KM/roji, a Apyrud —
vy KEM/Ton. Ha ckinekmM kimomerpiB BOHH HaGMIH3ATLCA 3a HiB
FOAMHN, PYXAIOYHCh HASYCTPIY OIUH OJHOMY ?

(253.)3 micra no cena BHixana ofHAa BeJOCHIIEJUCTKA, & 4epe3 IiB ro-
JNUHU Haszycrpiu i i3 cena mo micra — imma. Ixanm Bonwm ai
MIBUAKOCTAMH Uy KM/Tog i vy KM/Toj BigmoBigao i sverpinmca
yepes OiBroJiMHEH Hicaa BHisgy apyroi. 3Halan P
BicTaHL Bij MicTa no cemna.

{1

o g h -

(254.)3 neper'anoro kyba, pebpo axkoro gopieHOE 3a,
BHpi3aly OBa OPAMOKYTHI nDapajejeninenn, K
NoKasaHo Ha MamoHky 6.2, 3uaiigu o6’em i mio-
Iy MOBepXHI MHOTOTPpAHHHUKA, [0 3AJTHIIUBCA. Marn. 6.2

{E}B mict A i B ogHOYAacHO B OJHOMY HAOPAMEKY BHIXATH ABTO-
Mo6ine i Morommkn. Ixanm Bomm a3i mBHAKOCTAME v, KM/rog i
Us KM/ToJ Bignoeiguo. 3Haliny BigcTans Big A no B, akmo aBTo-
MoGLIEL HA3JOMHAB MOTOIUK Yepes 1,5 rog.

[ 256.) Axwo sidkpumu MeHwy auwl mpyoy —
faceiin HANOBHUMbBCA 600010 3a doby;
Koau H sidkpumu pazom dei mpyou,
6iH BUlepMb HANOSHUMbCA 3a 4sepmb dodu.
Ak doszo nanosHA8cA 0 6in 800010

odnoo miavku Giaswole mpyoboio?
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' 257, Buauau nepumerpu diryp, so- 2a ¢
OpaxeHHX Ha MaJWHKY 6.3.

BNPABW ANA NOBTOPEHHA

258. O6umncu.
a} 22‘ 29, 24} 25‘ 25, 2?} 25‘ 29, 21-.1;
6) (-1)% (=1)%, (=1)%, ... (1), (=1)"" %
B) 10°, 10%, 10, 10°, 10°, 10, 10%
£):0;15: 0,17 0;1% 0,17, 0,2, 0,8% b4
259. Jlano Bupasu 3x i 5y. Banumrn: a) pisHuUIo iX KBagpaTie; 6) KBaj-
par ix pisHuni; B) cyMy iX KBajJparTiB; I') KBagpar IX cyMH.

260. Ilencionep ofep:xas myTiBky 0 caHaTopiio ai sumkkoo 90 % i
samnaTus 3a Hel H600 rpu. flka BapricTs nyriBkn?

8 7. AonasakHHA i BigHIMAHHA
MHOrouneHis

KNHYO0BI CNOBA
[ﬂﬂﬂaHaHHH MHOro4nerie — adding polynomials

BigHiMaHHa MHOro4dnedie — subtracting polynomials
posKpUT TR OyXKOoK — expanding parentheses

1106 aHaiiTH CYMY MHOTOYWIEHIB, OCTATHRO CIIOJVYMTH IX 3HAKOM
aTLIIEOC & .

Hanpuknan, cymolo MHorodwleHiB a* + ax + x' i + ex + x e
MHOrOWwIeH a° + ax + x* + ¢* + ex + x.

fArxmo y sealigeniit cymi ¢ mogidoui wmrenn, ix caig s3pectu. Tak
caMo QOJAKTE TPpH i 6inene MHOTOYIEHIE.



Poaain 1. PathiELEL

Hanpu (E+2x 4+ )+ (B - +B-2x)=*+2x+ 4+
+ 3x* iy im?iii = x*+ 3:!:! +‘{aec —‘agc]wﬁi\— \J\+}3 =4x* + 3.
JogapaHHa MHOIO4YJIeHIB NifNOPAJAKOBYETLCA nepecmasHomy i
cnoayiHoMy saxonam dodasannaA: Akl O He Dyam MHorouwnenu A, B
i C, zaBxan
A+B=B+A i (A+B)+C=A+(B+C).

o6 zHajiTH pi3HHII0 JBOX MHOrOYJIeHIiB, Tpeda
BiJ nmepuioro 3 HUX BiOHATH JPYrHi.

BUKOHYVIOUH TaKe 3aBJAHHSA, MOTPiIOHO KOMeH MHOTOYWIEH B3ATH V
OVKKH 1 3AIHCATH IX Pi3HHIO, MOCTABUBINY 3HAK ¢ MIiHYC» IIEpe] ApY-
rum MHorowneHoM. llorim poskpuTn gyvikn i specTH nogifHi wieHH.

MornaHe —
sickaHyid QR-kop.

PoskpHBaroun Ty:KKH, Nepe] AKHMH CTOITh \
3HAK «MIHYC», 3HAKH Beix wienis, mo 6yan E E
B IHX IYKKAX, 3MiHIOIOTh HA HPOTHJIEHKHI. ) = :

Hanpurknag, sHaiiieMo pisHHUII0 MHOTOYJIEHIB m'
G+ E=4i%b Fe-% https://vse.ee/ctys
@ +te—-4&)—-(2ghb+c—-3=agh+ée¢—-4d—-2ab—¢+3=
=ghb—-2ab+e—g—-—4+8==ab—-1. =
Orace, i cyma, 1 pisHHIA JOBLIBHEX MHOTOYJIEHIE — MHOTOWIEHH.

XOYELU 3HATH LLE BINLLUE?

Cyna 0BOX MHOMOHNEHIB MOXE MATHK Kinbka 4neHie abo oopieHOBaTH SKoMy-Helyas
4ucny, 3okpema it vyno. [lopaiiTe, Hanpuknan, Ao Ago4neHa 4¢ — 5x NOCNIAOBHO ABO-
yneHn ¢* + 1, —¢' — 5x, 5x — 7, 5x — 4c | nepexoHanTecs B LLOMY.

OCKiNbKM MHOMO4YMIEHAMW BEEKAKTL | 0OHO4NeHy, | Byab-aki 4Mcna, 30kpema i
HYML, TO Cyma OyOk- AKX MHOFOYNEHIE € MHOrOYNeHoM. ToMy TOBOPATE, WO ¥ MHOMXWHI
MHOTOYNEHIE 0O4aBaHHeA | BigHIMaHHRA 328X 41 MOXMBE.

MNEPEBIP CEBE

o S poparors Mmuorounedn? Hx ix Bigmimaiors?
B Yu 3aB M cyMa KiTBKOX MHOFMOYJIEHIB € MHOro4JIeHOM?
B Chropmymioll mpaBuia POSKPHTTA IVIKOK.

A TH poavMmiem TEepIiKeHHA, II0 ¥V MHOKHHI MHOUOWIeHIB mii
JoaaBaHHA 1 BigHIMAHHA 3aB¥IH MOMKIHEL?
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BUKOHAEMO PA30OM!

0 3ualinn cyMy 1 pisHHIOI MHOTOYJIEHIB
x—2x+1i2x"—x.

Pozg'azanna.
(¥ -2x+ D)+ (2x" —x)=x" —2x + 1+ 2x" —x=3x"—-3x + 1;

{x2—2x+1}—{2.::“—1:):;2—2.::-!-1—2x2+§:—xz—x+1.

a Hosenu, 1110 CYMa TPLOX MOCTLTOBHHY HATYPATLHIX YHCE 3ABM IH
MIHTECA Ha 3.
Hosedenna.

I cnoci6. IlodHaunMo DOBiNLHE HATYpaibHE YHCJI0 GYKBOIO M.
Toxai macTynHi 3a HEUM HaATYpaJbHi umcaa 6yayre n + 1 in + 2.
Ix cyma cranmoBuTHME:

n+n+1D)+n+D=n+n+1+n+2=38n+3=3n+1).

Yucno 3(n + 1) npH KOXHOMY HATYPATLHOMY N HiTHTLECA Ha 3.
Orxe, cyman + (n + 1) + (n + 2) 3apxan giauTeca Ha 3, AKe He
Gviao O HaTypanbHe YHCIo n. A e H BUMAralocd JOBecTH.

II cnoci6. ixnio n — apyre 3 TPLOX MOCHINOBHUX IILIMX YHCE,
To nepine 3 Hux — (n — 1), a Tpere — (n + 1).
Topgi{n—-1)+n+n+1DD=n—-14+n+n+1=373n.
Yuecmao 3n giauThed Ha 3.
B Hosegu, mo pisHHIA YHCe]T abe i cha oiruThECA Ha 99.
3anuc abc ozHauae TPHIH(QPOBE YHCIO, AKe MAae d COTeHL, b me-
CATKIE 1 ¢ OJHHHI.
Hosedenna. 3anumeMo KoM He 3 HHCel ¥ BHIVIALl MHOro4jeHa,
dHalijleMo 1X pisHHIIO.
abe =100a+10b+¢; ecba=100c+10b+a.
Toxi abe—eba=(100a+10b+¢)—-(100c+10b+a) =
=100a+10b+¢-100c-10b—a =99a-99 =99(a—c).

Or:xe, abe—cha minutses #Ha 99.

BMKOHAW YCHO

261. 3aiigy cyMy i pisHHII MHOTOWISHIE.
a) 2x" —ci 3e: 0) bax — 41 —4dax + 4;
B) 0,50 —p*ip: r)—2y + ¢-ie* + 2u.
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T8 Iini Bupasn

262, flkuiit MHOrounen moTpifHO JOJATH A0 TPHYJIEHA x - 3x - 2,
mo6 orpumaTti 07
Ax -3x+2 B-x"+3x B—x"+3x-2 I'x +3x+ 2

' 263. Pianunsg muorouneHis x + y i x — y gopieHioe:
AOD b 2x B 2y I2x -2y

264. O6umcIu 3HAYEHHA BUpAa3y.

a)(2a—3ec+ 5)+(a + 3¢ — 2), akmo a = 3, ¢ = —0,5;
6) (2a — 3¢ + 5) — (2a + 3¢ + 2), agmo a = —0,3, e = 2.

BUKOHAW NUCbMOBO RIS TY

Hopaii muorouwnenn (265, 266).
a}332+83—5i—5a2+2a+4:

6) Ta® + 151 3a”° + 2a — 15;

f} 128" — Te i 4>+ 8z — 2;

r) —7a’b + bab® — ab i 3ab® — 4ab + Ta’b;

r) 6a® — 45° + ¢* + 2ab — 3bc i 106 — 6a° — ¢* — ac.
(266.)a) —3n" + 3p” i —3n" + 3p” — 5;

6) 8x%y® + Bay” — 2%y 1 -8 + Bay® — 3%y .

25? J3HaliniTh plﬂ.HH_LT,Iﬂ MHOTOYJIEHIB.

gf_ a)2x' —x* - 38x+Tix'—8x+17;
@4+ x -2 =Tix4 8¢ — 2x".
-@Find the difference of polynomials.

a) 8a’c — Tac® —a + ¢ and —Tac® —a + 4;
b) —3x°y — 2xy* — 9 and 3xy — 2xy° — 4.

( 269.)3naliny pisHHIIO MHOTOWISHIE.
a) 5a® — 3a* + 9a i 3a® — 3a° + 11;
6) 12¢" + 2¢ * — 3¢ + 6 1 2¢° — 3¢ — 2¢°.
iﬂﬁ\'rpa Oaue 3 yuHIiB/0IHA 3 VYEHUIE 3AMCYE MHOIOYWIEH, ApY-
© rwuii/gpyra — me oiuH, a Tperiii/Tpersa sanucye ix pisEumio i
" chopoumye BHpas, SKIO Ie Mo:kHA apodutH. Ilorim yuacHuKH/
VYACHUI MiHAIOTLCA POJAMH.
Copoctu Bupas (271, 272).
@a} (Tx® — 2x) + (5 + 11x — 6x%);
6) (Bab + Tb) — (4ab + Tb — 3);
B)(l-n+n")—(3n"—2n +5) - Tn;
r) (x'y + xy’) - (3x"y — 2xy* - T) + 2x7y;
r) Bac — (3a” — 2¢* + 2ac) — (4a® + 2¢%).
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272)a) (2a° + 3a — 4) + (ba® — a + T);
6) (6x° + 8x — 5) — (4x* + 8x — 5);
B) (32 — 22° + 122 — 5) - (32" - 2z - 5);
r}{—bc’ — 2 + By =1 — ¢ = 26" = 5¢).
Obumcin 3avenna Bupasy (273, 274).
(273.)a) (¢’ — 2¢° + 3¢ — 4) — (¢" — 3¢° — 5), axkmpo ¢ = 2;
6) 4x* — (—2x" + 4x* — 5), akmpo x = —3;
B) 2p — (1 —p* = p') — (2p + p* — p’), axmo p = —4.
(274)a) (x* — 8x° + 3x — 1) — (3x — 3x"), axmp x = 3;
6) (5a* — 2a°) — (4a' — 24’ + 1), axnio a = —2;
B)a' — 2ab + b — (a" — b*° — 3), akmo a = 5, b = 4.
275.)Ilpn AKOMYy 3HAYEHH]I X 3HAYEHHA MHOTOYIEHIB x*+ 8 +9
i x*+ 6x + 4 nopiBHIOIOTE OJUH OJHOMY?
276. IIpu AxoMy 3Ha4YeHHI X 3HAYeHHA MHorowrenis 2x° + 10x + 12
i2x" — 4x — 2 NOpPiBHIOIOTE OOUH OJHOMY?
277.1lpn axomy 3Ha4YeHHI ! 3HadeHHs TpuwieHa Tt — 2 + 1 ma 2
¢ OGinbime 3a 3Ha4YeHHA ABouieHa Tt° + 57
278,)Ilpu axoMy 3Ha4YeHHI y 3HaveHHs TpuwieHa 3y° + Sy — 3 Ha 4
MEHIIe 34 3HAYeHHA JBodwneHa 3y° + 117
Poss’saxu pisnaana (279, 280).
(279)a) (4x = 5) - (Tx + B)=2; 6) 9z + 17 — (42 — 6) = 38;
B) (5x + x* — T) — (2x* + 3x) = —(1 + x*);
ry 19 — (8x —2x) — (Bx — x)=T7 — 2x°.
(280.)a) (2x — 8) — (bx + 6)=4; 6) 16y — (3 — 2y) + (Ty + 1) = 48;
B)24 — (x*+8x—1T7)=5 — 5x — x°;
r){x—2x"+7)—(8x +3— 5x")=6 + 3x".

BUKOHAW nucbmoBo JHEEITYS

(281.) 3uaiian cyuy MHDI‘G‘I.TIEHIB
a) —bxy — 4x’ + y'iy’ — 32" + bxy — ' — 2;
5]211 - 12a° + 15a — 81 —-3a' + 12a* — 5a + 8:
3

B) m ~“m*+6 i Em +Em —6.
8 5 3
ESA.JBHHH,EH Pi3HHIN MHOTOWIEHIE.
a) —2xe¢® — 2,5x" + 7,2x 1 —2,8x + 0,256xc* — 2x%;
6) —4a’— b° + 4a’d* + 3a’p’i 3a° — b* + 3a’h” — 4a’b’;
2 85 . .1 5 1 5
B) ——xy—x"y i 2_xy—x"y-2_y".
VTRt Lag M a ey
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Copoctu Bupas (283, 284).

(283.)a) (2az — 32") + (—az — 2°) + (42* — Baz);
6) (0,7a — 0,7a* — 0,7) — (5,7a° — 4,7a — 1,7);
B) —4m® — (m — n®) + (3m + 4m?®) — 2n?

r) Elan—Blﬂm—[ian+3,5am—5]—1_5rm_
2 2 2 ;
(284)a) (2x* —x +¢)—(x* + ¢+ 5) — (8¢ — x* — x);
@) 3.6cx* + 1,8¢%% — 1,2x + (-1,8¢°x — 1.6cx* — 1.2x);

B) Zlaxzc+1£xzc—[écxz +Eaxzc];
3 3 2

sl

r) 21azz—[gazz—2lazz—lgz]—dllazz. 4 ey =
3 3 6 3 2

@} [Mepumerp knnuma ABCDEF nopienioe 2p.
AB =a, AF = ¢, EF = b. 3Hailiiu T0BRHHY A R
BC, ED i DC (man. 7.1). BT T
(286 osenu, mo npu GyAb-AKHX 3HAYEHHAX Man. 7.1
aMminHoI BUpa3 HalyBae JOJATHOTO 3HAYEHHS.
a) (X" 4 8x* —3x) +i{x* + 43" — Tx) = (5x" — 10x = 5);
6) ~((2x")" — 7x") — (6(x")" — (x)' - 3) + (10(x”)" - (2x"Y’).
mﬂﬁBEﬂH, o Opy DYIL-AKHY 3HAYeHHAX 3MIiHHOI BHpas HabyBae
Bil'€eMHOI0 3HAYECHHS.
a) (5x" + 3x" — 1) — (x* + 4x" — 8x") — (" + 5x" + 11x%);
6) (4 - (32°))) — ((3x°)" — (2x°)) — ((x°)" + 9 + 5x7).
@} YeTaHoBITE BiAMOBIAHICTE MiXK PIBHAHREAME, 3aJaHIMH VMOBAME
(1-4), Ta ix kopeunamu (A-]1).

o=

10,5y — (4,3y + 2,7) + 0,3y = 46,3 A 0,25
2 -2 5x—(3,7—4,3x) = 1,7 B3
3 l:+E+[E+Et):2—3: B14
38 AEg
r -8
2 9 3
42— 2 ;1422410
5 (5 z]+5z I 14

o T . ]
( 289,)3aminn 3ipouKy MHOTOWIEHOM TAK, 100 YTBOPHIACh TOTOMHICTS.

a) * — (8a" — 2a° + T) = 3 — a’;
G) *+ (3x + 8) ==3x° + 2% — 15;
B) (2xy — 11x* + 10y%) — * = 5x* + 4y° — 6.

o,
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290.) Ak uit MEOrouIeH cain nonatu no 2a° —a® —a + 3, mobd OfepHKATH:
a)3a®* —ba*—-a+ T, 6) a* — 6a + 137
Hosemnn ToroxuicTs (291, 292).
(291.)a) 2a’ — (6a' — 5ab) + (4a* — 3ab + 2) = 2ab + 2;
6)(3a” + 20"+ %) —(3c” + 2a° - b))+ (-3b" + 2 — a®) = O;
B) <2 =&+ =@ Fy +2yF ) === -y =2
r) a® — (" — (a*b — ab?)) — (—(—(a’b — ab®) + b*) — a¥) = 24°.
292)a) 3a* + (-2a°+5a+1)—(a®*+ ba—-1)=2;
68)(-3a’+a+ 17) — (@’ — a + 2) — (4a’+ 2a +10) = —8a” + b;
B) ab + be + ac — (abe + ab — (abe — be — (abe + ac))) = —abc.

,HGBE,U,H, oo Opu OyabL-AKOMY HATYPANILHOMY 3HAYEHHI n 3Ha-
YeHHA BHPA3Y:

a)(Tn + 21) — (10 — 4n) xpaTtre 11;
6) 8n° + Tn — 4 — (3n* + 12n — 19) kpaTHe 5;
B) (12n — 5) — (5n — 9) npu pinenni va 7 gae B ocraui 4.

294,) Nopenu, o nopH OyAE-AKOMY HATYpPalbHOMY 3Ha4YeHHI n 3Ha-
YeHHA BHPA3Y:
a)(12n + 17) — (10 + 5n) kpaTtHe T;
6) 9n® + (21n — 4) — (12n — 13) xparue 9;
B) (10n — 3) — (4n — 6) npu ginenni va 6 gae B ocraui 3.
Ilopaii v euraaai muorounerna uuciao (295, 296).
(295)a) abe; 6)abe +ac; B) Xyz- 7.
(296.)a) xyx; ) E—E; B) abe +bea
297.) Hosean, mio: a) pisHUIA YHCces abi ba KpaTHa 9;
a) cyMa YHCel ab, be i ca KpaTHa 11;
6) pisHUIA 49Hcen a0b i b0a KpatHa 99.
(298.) [loBemn, mo: a) cyMa quce abi ba KpaTtHa 11;
0) pisHHIA YHCeT abe i cha KpaTtHa 99;

B) pizEHIA (ab+ac+be)—(ca+cb+ba) KparHa 18. -

r%\ | TToxasu, 1o YHea, po3TAIOBAHIL
TAK, AK Ha MATIOHKY 7.2, YTBODIO-
I0ThL MarivHHUi KBaJpaT NpH OVIb-
AKHX 3HAYEHHAX 3MIHHHX a 1 e.

a+Te i

a+2c | a+de
a+3¢ | a+ 8¢
Man. 7.2




JIGBE;[H, mo:

a) cyMa ceMH MOCaiJOBHUX HATYPAJILHHX YHCE] 3aBiIH LT Thca
Ha T;

f) cyMa YOTHPBLOX MOCHIOBHMX HATYDAJILHHX YHCe] 3aBMJH IPH
ninenHi Ha 4 mae B octraui 2;

B) CYMAa TPLOX MOCIAIMOBHHY MAPHHX HATYPAILHHX YHCEN 34BN
IiauTeEcA Ha 6.

BNPABW AN1A NOBETOPEHHA

Ofuncan (301, 302).

p 1 ( 8Y 2 ( 2y i f g o
ot —3+(-5)5+(5) olgg)et-sp

302.a) 6 —(-0,2): 0,4+ 0,8~ 2,4 :6; ©6) —2%—6:(—1,5}+{3,2—ﬂ,2~ﬁ]2.

303. Buaiin HepifoMMii WIeH TPOHOPIL.
) 2 =1+ 10; 6)1:4=3:(x+ 2) B)6:5=0,9:3x.

§ 8. MHoxeHHA MHOTOYNEHA

Ha OQHOMNEH

KNK4Y0BI CN0BA

lr MHOMEHHRA MHOFOYIEHA HA 0OHOYNEH — multiplying a polynomial by monomial

IlomBo:xkHEMO ABOYNEH d + b HAa OJHOUYIEH M. 3a PO3NOALTLHHEM

3aKOHOM MHOJKeHHS: f?
(a + bym =am + bm.

Tak caMo MOM¥HA MHOMHTH NOBLILHHIE MHOTOYIeH @ + b — ¢ HA m:

o~
(a+b—ec)m=am+ bm — cm.
Koxna i3 nux pipgocTell — TOTOMXHICTL. HAKINO B OYyAL-AKY 3 HUX
3amicTh AKOI-HeOyab aMiHHOl HANKMCATH OfMH i To# camuii BHpas, TO
SHOBY OJep#HMO TOTOKHICTE:

{Ex/;z%nz.‘?fxm+bm.
(a+b—c)-4a°=a-4a° +b-4a" - ¢ - 4a* = 4a’ + 4a’b — 4d’c.




m MHO¥EeHHS MHOTOUNEHA Ha ofHoUYNaH

o6 MOMHOKHTH MHOTOYJIeH Ha OJHOWIEeH, MOTpidoHO l
KOKHHII 4/IeH MHOTOWIeHa MOMHOKHTH Ha JaHHH OTHO-
YJIeH i peayviIbTATH J0JATH. j

3a NUM IPaBUIOM MOMKHA TAKOM MHOMHUTH OJHOYIEH HA MHOTO-
leH, 00 MHOMKHHKHR MOMHA MIHATH MIiCIIFMH.

Hanpuknan, 2ax - (3x* —x+4)=2ax - 3x"— 2ax-x + 2ax -4 =

= Bax’ — 2ax® + Bax.

XO4YEW 3HATW LWE BINbLUE? b
Jna pofatHUX 3Ha4eHb a, b, m piBHICTE
(a+bym=am+bm

MOXHA NPOINOCTRYEATH reoMeTpu4Ho (man. 8.1). Mnowa npa-
MOKYTHMKA 3 OCHOBOWO mt | BUCOTOW a + b AOPIBHIOE CyMi NNOLLY
OBOX NPAMOKYTHWUKIE, OCHOBW AiKMX — a | b, a BncoTa — m.

NEPEBIP CEBE

B flk moMHOMKHTH MHOrOYJIeH Ha OfHOWIeH?

a Cdopmynoil poanoginkHA 3aK0H MHOKeHHA.
B Yu npaBnabHA TOTOMKHICTE (@ + b)e = cla + b)? Yomy?
a YHomy mopieHIOE Hob0yToK pisHHNOi a — b i ¢?

BUKOHAEMO PA3OM!

B Ilomuo:x Bupasu 2a + 3b — ¢ 1 Sxy.
Pose'asanua. (2a + 3b —¢) * Sxy =
= 2a - dxy + 3b - Bxy — ¢ - dxy = 10axy + 15bxy — Sexy.

B Posg’axu pipnapns (3x — 5) - 2x = 6x° + T.
Poze’azanna. 8x - 2x —5-2x =6x*+ 7
6x° — 10x = 62"+ 7T
-10x =7
x =-0,7.

a Onun 6pat cTapimuii 3a inmoro Ha 6 pokis, a 3 poKH ToMy BiH OVB
cTapmnil Bixg 6para y nBa pasi. CKiIBKH POKIB KOXKHOMY 3 HUX?
Pose’asannsa.

HArmo Momogmomy Gpary x pokis, To crapiuioMy — (x + 6) pokis.
Tpu pokn ToMy MoJdoamroMy 6viao (x — 3) poKH, a cTApPIIOMY —
(x +6 —3)=(x + 3) pokn.
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Poaain 1. REtLIELEET

Touxi crapmomy GpaTy DyIo v IBa pasi Dlabile pokis, HiA MOJOI-
nroMy, oTs#e, x + 3 =2(x —3)

xt+3=28x-6
—x =-9
x =9

OTace, Mononmomy Gpatosi — 9 pokis, a crapuromy 9 + 6 = 15.

BUKOHAW YCHO

304, [Toxgaii v BUrIAAI MHOTOWIEHA JOOYTOK.

a) (x + yle, (x = yle, (2x — y)e;
6) (x + yin, (x — y)n, (3x — y)n;
B) (2 + a)e, (2 — a)e, (2 — an)c.
' 3{'}5_._.‘111 TOTOKHI BHpasu?

a) 2(a — 5)1i 2a — 10; 6) (x — y)5 1 5x — By;
B) 3c(a — x) i 3ac — x; ) (x—TH=2)1 14 —2x.

306. Poas'sukn piBuanaa 2(x — 3) + 2(x + 3) = 8.
Ab b -0,5 B2 ros

307. 3uaiian saavuenHa supasy 3(a + 2) — 3(a — 1), axmo a = —0,07.
A -9,42 b 2,58 B3 ro

308, CrinkKH J0JaHKIE MAa€ YVTBOPHTHCAH ITic/Id MHOMKEHHSA:
P a) nBowIeHA Ha ofHOYJEeH; 6) TpPHYUIeHA HA OJHOWIEH?

BUKOHAW NUCbMOBO Rl:1SiTYY

—

(309. [TomHOK BUpasH.

@ a)da+eia; 6) 8x — y i 3xy; B) x° — x1i2x;
rym’+ 3mim?% r) 2a + 3 i 4a; m) 3x —yi—2xy.
[Momait v surnani maorouinesa eupas (310, 311).

(310.)a) (x + 1)x%; 6) a’(b — c); B) (n° — n)n’;
r) 3(2x — ) r) —3n(n*+ 5n — 1); 1) 2ac(3a — bac + 2¢).

311)a) (2a + 3b%)a; 6) (—a + ac)e’; B) —2a’(a’ — 1);

r) 6(2xy — 3); r) 5p(2p® — 3p + 4); 1) 3xy(5x + 6xy — y).
Yu roro:xui Bupasu (312, 313)?

(312.)a) ala — x) i a’ - ax; B (x—y)xiix — ¥ |
B) (2p° + q)g i ¢° + 2p°q; r) mn{m —n—1)im*n - n’m - 1.

(313)a) 6a(a — 2b) i 6a* — 12ab; 6) (4x — y)xy i 4x°y + xy’;
B) —2¢(3c — 5) i 10ec — 6¢%; 1) (2xy — 3y + By i 2xy*— 3y* + 5.

s o
el
b
=

=1
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Cupocru Bupas (314, 315).

@a} 2a’(4a® + 3a) — 6a'; 6) Tx* — 2x(3x — y):

B) 2x(x — 1) — x% r) (3 — a)a® — 3a”;

) (m — n)mn + m(mn + n%; 1) —32(z — 2) — 2(6 + 22).
(315)a) —3¢* + (8¢ — 1); 6) 2p — (p° + 2)p;

B) 5m(6 — 2m®*) + 10(m* — 3m); r) —2p(3p — 2q) — 4q(p + q).

(316 mﬁqncnn 3HAYeHHA BHDAa3YV.

T a) (' - 4)b — (b° — 8b), axmo b = —2,7T;
6) (a®° — 1)a — (a — 1)a*, axmo a = 0,8.
CDFlnd the value of the expression.

a)e(l + ¢+ ¢ —e(l + e), if e = - 0,5;
b)(x—yx+(x—-yy,if x=2and y=3.

@] CropoceTH BHpa3 i 3HaAHAM Horo 3HAYEHHA.
a) (a — 2)a* + (a — a%), axkmo a = —0,5;
6) (¢ — 3)c” — (¢* — 1)¢*, axmo ¢ = 2.
Poap’axu pisuanna (319, 320).
(819.)a) 2(x — 3) + 5(x — 2)=12;  6) 3(1 — x) — 2(3 — x) = 5;

B) 3z — T(2z + 4) = 16; r)2+ 3y — 75— y) =15;

r)x’ —3x+ 1= x(x— 2); m) 0,7x + 0,5 = 2,6(x — 2).
@a} 2z —15(1 —22)= Tz; 6) 8c — 2(3 — Te) = 9c + 20;

B) 1 — B(3 — 2y) = 2(2 — y); r})3z—=(z—8)4=(2—=56z)"3;

ry 8t —E+T=H2— 1) m 1,7a - 3)+ 0,2 =2,3(a + 1).

Hoseau ToroxkuicTs (321, 322).
(321)a) 5(8y — 1) — T(4y + 1) + 2y(y — 6) = 2y* - 12;
6) 3(—-5z — 2) + 52(7 — 122) + 6(1 + 10z°) = 20z.
(322)a) 3x(2x — 5) + T(3x — 4) — 2(3x* — 14) = ﬁx:
6) 8(x" + 5x) — 8x°(bx + 1) + 5x(8x" — 8) =
[E’. 'Ha 315 rpH KynHIH KinkKka HaJinok mo 6 rpH i Kineska oJiBnis
@2 no 13 rpu, pazoM 35 mTyK. CKiNBKY KYyNHJIN HaTinok i ckineku
onisnis? Pose’amiTs 3aflayy 3a 3anpollOHOBAHHM ILIAHOM.

1. Hosnaume Kiabkicmps KYnaeHUXx HAXINOK 3d X.

2. Bupasimbe yepes x KiabKicme KYRAeHUX 0Ni6UI6, IHATOYU, WO
Haainok i onrisyie pasom 35 wmyk.

Januwime supazom eapmicms 6cix Halinok.

Januwims eupaszom eapmicme ecix oxisyie.

Cranadimb pisHAHKHA, 3HAOYL, WO 382a1bHA 6APMIicMb NOKYNKU
315 epn, ma poss’axime lozo.

o g0



WUTTTR A 1ini Bupasu

(324, Kynunu 30 ofHOCTOPOHHIX i IBOCTOPOHHIX MHCTIBOK, SAILIATHE-
mu 3a Bew morynky 300 rpr. CRinkKkM KynouIm oJHOCTOPOHHIX
JHCTIBOK 1 CKINLEYW ABOCTOPOHHIX, AKNIO iHA OJHOCTODPOHHBLOI
9 rpu, a aBocTopoHHbLOI — 12 rpu? CKJIaJH ILIaH A4 po3B’ A3VBAHHA
gagadi i poss'axu 1i.

[ﬁ_ﬁ}ﬂ,{ma CTOpOHA NPAMOKYTHHEA B 4 pasu Olnbina aa inmy. Armo

-0 MeHINY cToOpoHY 30inbmmuTH HA 3 cM, TO OAOINA TPAMOKYTHHKA
30LABIIHTECA Ha 24 eM”. 3HalITE CTOPOHH NpAMOKYTHHEA. CKIa-
JIiTh ILTAH AJA po3B'A3yBaHHA 3ajadi i poas’axirs ii.

(326.)On8a cropoHa NPAMOKYTHHEA V 3 pasu Oinema 3a inmy. fxmo

Oinpmy CTOPOHY 3MEHINHTH HA H €M, TO NIOIIA NPAMOKYTHHKA
ameHmuTLeA HA 200 ev”. BHAIM CTOPOHN DPAMOKYTHHKA.

BUKOHAW NucbMmoBo RHEISITES

[-327:}HEPETBDPH V MHOTOWIEH J00YVTOK.

a) 2ac’ - (3a” — 4ae + 5c); 6) 0,4a’c - (5a” — 10a’c + Tc* — 20);
B) 15y2° - [%z*—%z“—ﬂz+g]; r) —gxyz- (6xy” — 3x°y — 9xy).
(328, [1omait v BUraAai MHOTOYJIEHA BHpAas.
a) (2ax + 3a — 5) - a’x"; 6) (=0.Tcy” — 2°) - 2¢*z;
1. 2. 1 . 2 3
0,3nz:| =n°-= ‘*]; -2=-x* {ﬁ it 2].
B) nz (311 32 r) Sxy xy ?x

Poas’amn pisaanaa (329, 330).
(329.)a) 0,4(2x — 3) — 0,5(3x — 0,2) = -2,5;
0) 6(2z - 12) - 5(11 + 32)=-3z + 5;
2 3 1 1 1 1
——(y-6)-—(2y-16)=-3—; —(3x+2)——(9-2x)=—x.
B) ~2(y~6)-(2y-16)=-32; 1) Z(3x+2)-2(9-2x)=2x
(330.)a) 0,8(x — 0,4) + 0,6(x — 0,6) = 1;
6) 43y — 13) + T(15 — 3y) = — 9y + 47;

B) 4,3—2x—3[1,1+ExJ=x+E: r) 1(!E!\—:s]l—l'[ﬁ-—-*-1:;’]':lz+3p.
3 a3 6 3 2

@:}ﬂ;anenﬂ, mo npH 6yAb-AKHUX 3HAYEHHAX X 3HAYCHHA BHPA3y €
JOJATHUM YHCIOM.
a) 9x(3x — 4) + 4(x + 2) — Bx(2x — 4);
0) 2x(3x — 4) + bB(x + 6) — x(x — 3).
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T
332, Hosenn, mo npu OyAL-AKHX 3HAYeHHAX I 3HAYEHHA BHPA3Y €
BiJl'eMHUM YHCJIOM.

a) 6(—3y — 4) — dy(y — 3) + 3(y — 11y°);

) Sy(1 — 2y) — 2(y + 5) — y(3 + 3y).

Hosenn, N0 3HaAYCHAA BHPAa3y HE 3AJEMHTE BiJl 3HAYeHHA 3MiH-

HOI, [0 BXOAHTE g0 Heoro (333, 334).

(333.)a) 2(a® + 6) + ba(3a — a’) — 3a’(5 — a);

6) 6x(2y° — (5x + y) - 3y) + 3xy(2y + 30x).
(334)a) 2x%(8 — 5x) — 8x(2x* + x*) + 6(3x' — 4);

G) 3ab + 6((2a + b)a + 5) — 3a(3b + 4a).

Cropoeru BHpasa i agaiigy fioro anavenns (335, 336).
[Eé;]a} ~4x(x* — x — 3) + 2x(2x" + x — 5), AKmo x = —3;

6) (ba(a — 4b) + 12ab) - 2b + 16ab®, axmo a = 3, b = 1,2.
(336.a) 3a(4a’ — 3a) — 6(4 + 2a”) — 5a(2 — 5a), saxmo a =0,5;

6) %x{ﬁy[3x+2y]—8xy}—5xzy, AKIIO x:—%, =11,

Poap’sxu piseanaa (337, 338).

(337)a) 2x—3+ﬁ—3x=_3: 6) 4‘1:_1_3'1""5:2;
ol 3 2 2 4
-5 E__ y E
5) x a+3x 8:_3; r) 2x_x+2=dx 2_
2 5 8 2
a3 0 -
(338.)a) 2-8x +x+1 =5 6) 3x 'i"+a O9x _a.

3 3 6

[@JTFH poku ToMy DaTebko OVE cTApIIMil 3a CHHA BI'ATepO, a Te-
@ mep — yuerBepo. CKiNBKH poKiB KoxHOMY?
ImJCEiﬂLI{H poKiB yuHeBi, AKmo Bigomo, mo gepes 10 pokis Bim
Oyvae v 5 pasis crapmuii, gix 6ys 10 pokis Tomy?

[E}E ofgHii Goumi 99 n GeEsmHY, a B inmiii —
57 n. 3 mepiol moaaa 6epyTe o 12 1 Gen-
auny, a 3 apyroi — mo 10 n. Yepes ckinegn
OHIB vV nepriiii 6o4ni 6eH3WHY cTaHe ¥ 3 pasn
Ginsine, Him v Apyrii?

(342)V nmepiniit mocynuni 84 r kucsorH, a v apyriit — 12 r. Crixsku
KHCJIOTH CJiJ NmepelHTH 3 nepmroi mDocygHUHH B Ipyry, mod y
nepriii 11 crasmo v nBa pasu 6ineine, Hi:K vy gapyriii?



“Poaain 1. il LEET

daMicTe 3ipodYok 3alHMINM TaKi ofiHOYWIeHH, 06 YVTBOPHUIACE TO-
To:xHicTE (343, 344).
(343)a) —4x - (* — %) = 22 + 12x";
8) bac - (¥ — * — *) = 50a’c — 15ac” — ae;
B} (—x* — %) - (—Bx) = * + 42x°,
(344.)a) (* + 0,25xy + *) - 4dx'y = 2x°y" + * + 2027y
6) (2m® —9m) - * = 10m° — *;
B) *(* — xy® + 4y') = 12x°y" — 4x°y' + *,

LIKABI 3A0A4I
I‘ﬁéj Buanau nnomi diryp, sobpa;ennx Ha manoaRy 8.2,
i@ a i@ o
” m a E:'
b b a a b
2 i
m a
Man. 8.2

|j534ﬁ_.} IMepemanoi B somuT Tabauiw i sanosan i noposnal KaiTHHKHR
Tak, mob VTBOPHBCA MaridHuii KBagpar.

3 (2 |13
5 11
B: (|

BNPABW AN1A NOBETOPEHHA

347. logaTtHe uH Bij'eMHe 3HaAYeHHA BHpPa3y?

a) (-5)" - (-8)% 6) (-4)" - (-13)"

B) (0L =D 1) (~9)"+{~10)",
348, Axwuii i3 BUpasie € 0JHOYJIEHOM CTAHIAPTHOTO BHIIALY?

a) 5a” - 3x; 6) —0,5a’c; B) 2a-(-3x); r)(-2y)’; r)2x'yx.
349. O6uucian.

2 2
a) [2—1) =g%=(1-82)-13% o 3—1+1—1-(3—1]+[1] )
2 3 2°6 3\8 2) A3




§ 9. MHoXXeHHAa MHOTrOuUneHis

KAHOY0EBI CNOBA

lr MHOMEHHS MHOTO4YNEHIB — multiplying polynomials

Ilomuo:xnrMo MHOro4neHH a + b — ¢ 1 x + y. Ko nozEayrMo
MHOTOYJIEH X + Y ofHie GYKBOI0O m, TO MATHMEMO:
(@a+b-clx+y)=(@+tb-—cm=am+bm—-—cm=
=alx+y)+blx+y—clx+y=ax+ay+bx + by —cx—ey.
Omxe, (a +b-c)(x+y)=ax + ay + bx + by — cx — cy.

1106 moMHOKHTH MHOTOYWICH HA MHOTOYWIeH, Tpeba HD:KB]-[&\
YIeH MepuIoro MHOrOYJIeHA MOMHOMHTH HA KOKHHH 4Ien
JAPYroro MHOro4YJIeHa i ogep:kaHi Jo0yTKH J01aTH. J

Hanmpukaag, (x* — 2x + 3)a - 5)=x"-a + x° x

X{—E) —_— zx O EI . (_5] + 3 s+ 3 . (_.5) = nﬂFﬂHHb, 219 I:HEI'-
2 2 HWUTK MHOID-

= g — b —2ax + 10z + 3~ 15. MTIOHH — SHOKAHYI

MHOMHUTH MHOTOYIEHH MOMKHA JIBOMA cIocoDaMM: QR-koq

| T

(@a+b+e+. Jx+y+tz+.)=ax+ay+az+ ..

E-

5

(a+b+c+.)x+yt+tz+.J)=ax+bx+ecx+ ... m
https:/fvse.ee/ciwo

frmo nmorpi6HO mepeMHOMHTH OiNBIIe HiX ABA MHOTOWIEHH, TO
CHOYATKY MHOMATHL IepIIi ABa 3 HUX, NOTIM OjepKaHUil peaysLTaT
MHOKATEL Ha TpeTiii MHorouneH Tomo. [Ina npuxkiangy nepeMHOMHEMO
. &
MHOTOYJIeHH X — a4, X + a i x° — a°.
. 2 2 2
(x—a)(x+a)=x"+ax—-ax—a’'=2"-a’,
(2 —a*)x*—a))=x'—a’x*— a’xc*+a' = x' — 2a°x + a'.
2 2 ' 2x2 1
Orme, (x —alx+a)(x" —a)=x —2ax +a.

XOYELW 3HATH LWE BINbLUE? & . B @
ToTOXHICTE - ax Bx | ex
(a+b+tex+ty=ax+bx+ex+ay+by+ey

aonq ,D.EI.EI.ET&Hx JHAYEHE 3MIHHKMX BionoBiOAE .Mamr.::l-H- ol ay by | ey

ky 9.1, Amxe AKWO CTOPOHA NPAMOKYTHWUKE BIgnoBig- |

HO JOpIBHIOKTE @ + b + ¢ i x + y, TO WOro NAOLWA cTa- Man. 91

HOBWTL.
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(a+b+eMx+y), aboax + bx + cx +ay + by + cy.

Otxe, Ui 083 BUPA3W TOTOXHO DiBHI.

B anrebpi pigHicTe (a + b + elx + )= ax + bx + ex + ay + by + cy BEAXKAETLCH
NPaBunLHOW 33 YMOBKW, WO 1T ByKBM NO3HAYAI0TE He TINLKW O00aTHI Yucna, a i Byab-
siki yncna abo Bupa3n.

3eepHW yBary: AKLLO TPHUYNEH NOMHOMXKMTIA HA ABOYNEH, TO B PE3YNLTATI MATHME-
MO LWECTUYNEH. AKWO NepeEMHOMATIH MHOMOYNEHK, ¥ AKX BIONOBIOHO ki p 4neHie, To
OASPKMMO MHOMO4NEH, Wo Mae k - p ynesis. Tinkku nicna 3seneHHs nogitHnx gogaHkia
KiNbKICTE YneHiB go0yTky MOXe 3MEHLLWTUCS.

Hampuknag, (x*+x+1)x— )=+ x"+x—2* —x—1=x"-1.

o ChopmMymnioil MpaBuiIo MHOMKEHHA MHOTOYJIEHA HA ONHOYJIEH.

B Chopmynioil OpaBHI0 MHOMEHHEA MHOTOUWIEHA HA MHOTOWIEH.
B HAr MoxiHA NepeMHOMKHUTH TpH MHOro4IeHH? A yoTupn?

a CKiNMBKH 4eHiB MoMKe MaTH MHOTOWIEH, [0 JopiBHIOE No0VTHKY
ABOX aBOuNneHiB? A n1BOX TpHYJIeHIB?

BUKOHAEMO PA3OM!

B ITepemuosk MHorounenu 2x + 3ia — x.
Posze’azanna. (2x + 3)a — x) = 2xa — 2x" + 3a — 3x.
a Copoctn Bupas 4a — 2ax — (2a — 12 — x).
Poszg'azanna. 4a— 2ax —(da—2ax -2+ x) =
=4a — 2ax —4a +2ax + 2 —-x =
i R

—

B Ilogait v Burnani muaorounena supas (3x — Ey)ﬂ.
Posze’azauna. (3x — 5y)* = (3x — 5y)(3x — by) =
= 9x" — 15xy — 16xy + 25y° = 9x° — 30xy + 251"

BUKOHAW YCHO

( -ﬂﬁj.:ﬂnnaﬁ ¥ BHIIALI MHOTOWIeHa Jo0VTOK.
a) (1 + y}1 + x); 6)(x+ 1}a+1); B)(x— 1}(n + 1);
r) (2 + a)c + 1); r)(3-y)d +c); m(2-a)c+ 1)




{1 MuoxeHHs MHOTOUNEH]E

351. Poskpuil ny:xku y Bupasi.
At Ifx+1); 6)(1-yl-y) B)(a+ec)a-c)
352, flxomy 3 MHOTOUNIEHIB TOTOMKHEO KopiBHIoE nobyToK (@ + 2)(a + 3)?

Aa"+6 Ba*+5a+5 B2+ 5 I'a® + 5a + 6
353. flke 3 uncen € Kopenem piBHaAHHS (¥ — 1)(x + 2) — x* = 0?
Al B2 B -2 ro

BUKOHAW NUCcbMoBO B EIEITEY

Ilepemuos muorowreHn (354, 353).
[E|a}a+bim—n; 6)x—yix+y; B)2a—1ia-2;
r)e+axia+ x; r)1-eil+e% B)—a+1i2a-3.
[@a}x—ﬂiEx-’rB: 6)3y +5i2y—6; B)T-—-cic+ 2;
Ilogaii v Buraaai muorownena (356, 357).

(356.a) (a — b)(c + d); 6) (x — 2)(x — 3);
B) (2x — 3)a — b); r) (2a — 3e)a + 5¢);
r) (a* — b)(a — b°); m) (1 — 2x2)(1 + 2x2);
e) (x* — x + 1)(x + 1); e) (c— g1 —c—q).

(357)a) (2x + 3)(3x — 2); 6) (5a — 4)(3a — 2);
B) (Te — 1)5 — 6¢); r) (—2n + 3}3n — 2);
r) (a° + b)a® + b); m) (-2 + )3 + e);
e)(p—1(p*+p+ 1) e) (x— 2)x* — 5x + 2).

(358.)I'pa. OnuH 3 rpasIliB / 0fHA 3 FDABYNHL 3aMHCYE ABOWIEH, APYTHil/
& Ipyra — e oJHH ABOYIeH, TpeTiil/TpeTd Mae IX mepeMHOMHTH.
" IloriM momigaiiTeca polasaMH.
L&_‘EH.]?EMHGBH BigmoBigHicTs MiXK BHpasaMH, 3aJlaHUMH VMOBAMH
(1-3), Ta ToroxxHO pisEMMHK IM BHpasamu (A—]I).

1 (a - cla + ¢) Aa + ¢
2 (a + c)a + ) B a® - 2ac¢® + 2a°c + ¢
B3(a+e)a*—ac+c) Ba + 2ac+c

I a®-¢*

oa+c

Cupocru supas (360, 361).
(360Ja) (x — I(x+2) —x(x+1); 6)(1+a)a®—a)+a(l +a’)
B) (a + 2)a — 5) + 3(a — 1); r)(n—2)n—-2)+ 4(n - 1)

)
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r) (x — 4)3x + 5) + 3x(T — x) + 20;
n) (a + b)(a — b) — (a — 2b)a + 2b).
(361)a) (@ + 1)(a — 3) + 2a(1 — a); ©6) (3a + b)(a — b) — (3a* — b*);
B) (3x + 1)(x — 6) + (2 — 3x)x — 5);
N(x—yx+7)—(y +xlx+ 7))+ 14y.
|@} CopocTi BUpas i 3HANAH Horo 3HAYEHHA.
a)(a + 2)a — 3) + (a + 6)(a — 4) — 2a°, axmpo a = 6;
) 2x+3x—-1)—(x - 3)x + 4), akmo x = —3;
B) (a + b)a — b) + b*, akmo a = 0,6 i b = 0,237;
r)—x +y' +txy+(x—yNx+y), axkmox=5iy=-17.

(@Dﬁqﬂcnn aHAYeHHS BUPAa3yV.
a)(a—3)a —5)+ (a+ 1)a + 7), akmio a = —2;
6) (x — 4)2x + 5) — (1 + 2x}x + 3), axnoio x = —3,3;

(364.)Find the value of the expression.
a)(x + y)x+y) —(x*= ) if x=0,2 and y = 5;
b) (a* — b)(a® + b) — a', if b=0,2 and a = 3,27.

[logaii v surasagi muorowieHa Bupas (365, 366).
(365)a) (@ +b);  6)(x—-y%  B)(2a-x)5 1) (3a+2).
@a} (x + y) 6) (a — c)%; B) (3x + y)'; 1) (2a - 3)-.
Poar’axu pisuanua (367, 368).
(367)a) (x — I)x —3)=x"~-5;  6)(y+ 2y~ 5) - yly -1 =2
B) (2x + 1)(x — 5) = 2(x" + 11);
r)3z(z—2Y=9=(1 — 2)}{1 — 32).
(368)a) (x — 2)(x + 5) = x* + 2; 6) (x — 6)(x — 2) — x(x + 2) = 2;
B) (x — 1)x + 5)=(x + 2)(x + 3);
r)(2x+ 3Nx— 7))+ 6 =(x + 3)2x +1).

BUKOHAW NcbMmoBo LSRN

Lrgﬁ_ﬁﬁl[nnemn TOTOMHICTE

~ (a+bic+d)=ac+ ad + bc + bd, = =
KOPHCTYIOUHCE: "ﬁ:
a) IPABHIOM MHOMKEHHA MHOTOYIIEeHIB,
6) mamwEKoM 9.2, 1
HAxe nopenenus e GiALIN 3aranbHAM?
Man. 9.2



{1 MuoxeHHs MHOTOUNEH]E

@Bnﬁpaaiqm V BUIIAAL OpAMOKVTHHEKLIB recMeTpHYHY MoJelb, AKa
@2 imocrpysana O MHOMeHHA BupasiBa +b +c+dim + n.
Tlogait v suraaai muorounena (371, 372).
(871.)a) (a* — 2a — 2)(a — 1); 6) (4x* + 6x + 9)(2x — 3);
(372)a) (. + D — ¥+ v — 1); 6) (4a* — 2ab + b*)(2a + b);
Cnpocru Bupas (373, 374).
(373)a) (a* — a + 1)(a + 1) — a’
6) (2a + 3x)4a" — 6ax + 9x°) — 27(x" — a’);
B) (¢ — 8)(c + 2) + 3(c +4); 1) (x* — y)x —y°) + xy(1 + xy);

T E_(E_QH] E.Hf ¢ A) 113—{117—&2]{lx2+1a2x+ﬂ'dj.
g L3 3 8 2 4 9

IE (" + ax+ax—a)+a;
6) (9¢” + 12ac + 16a’)(4a — 8¢c) — 64(a’ — ¢');
B) (m + 7T)(3 — m) + 4(m — 5);
ry (4n® — p)2n — p*) + 2np(2np + 1);
[@ llopaii v BUraaai MEOrOYIeHa BHUpPAas.
a) (2x — 3y)*%; 6) (3ac + b%)*; B) (2a — 1)°.
Hosenn ToromxHicTs (376, 377).
(376.)a) (2a — 8)(a + 6) — 3(3a — 6) = 2a°;
6)(a — 1)a + 1)a®* + 1)+ 1 = a’;
B) (2a — 3)° + 3(4a — 3) = 4a”;
r) (a — b)' + 3abla — b) = a® — b".
(377)a) (8x + 2)(x — 4) + 2(4 + 5x) = 3%
6) ¢’ — (e — 1)ec + D)(c* + 1) = 1;
B) (3a + 2)° — 4(3a + 1) = 9a%;
r) (x + y)* — Bxy(x + y) = x* + .
Hosenn, M0 3HAYCHHA BHPa3y HEe 3aJ€MHTEL BiJ] 3HAYeHHA 3MiH-
ol (378, 379).
(378)a) (x + 5)(x* — 2x — 8) — (5x + x*)(x — 2) + 8(x + 5);
6) (2x° — 3x + 6)}(x + 4) — (x* + 4x + 3)(2x — 3).
(379.)a) (2x — 4)(3x + 2) — (2x — 3} 4x + 2) + 2x%;
6) (x — 3)x + 3)x* + 9) — (x + I}x — 1)(x* + 1).
[@HDBE;[E.TL, 0 OPH BCiX HATYPANBHHX 3HAYEHHAX N 3HAYEHHSA
@ Bupaay (n — 3)(n + 6) — (n — 9)(n + 6) kparue 6.
[El Hosenn, 1o OpH BeiX HATYPANEHHX 3HAYEHHAX 7 3HAYCHHSA BH-
pasy (n + 12)(n + 3) — (n — 3)(n + 9) kpaTHe 9.



T 5
Poaain 1. BaTEEEN
e

Poas’amn pisuanaa (382, 383).
(382)a) (82" — 1}z - 1) =32z - 1) + T;
6) (1 -2y =2(y — 2)(2y — 3);
Y (x*=x+ D+ x+ D=2+ x>+x
(383.)a) (2x° — 3)(x — 3) = 2x°(x — 3) + 6;
6) (0,1 + x) (0,01 - 0,1x + x°) = 2x(0,5 + 0,5x%);
B) (32 — 2 =9(z — 2)(z + 3) — 5;
r) (2 + x"+x+ 1)(x - 1)=x"+ 10x;
) E.x:—(gx—ﬁ](i.:\r:‘2 +2x +9J :Ex(ﬁ—gx"’:].
3 3 PAR: 9 3
(384 3Haliny TpH NocHAifoBHI HATYpANLHI YHCIAa, AKNIO KBAJIPAT MeH-
OIOT0 3 HUX Ha 8 MeHIIHUH 3a 7o6YTOK NBOX IHIIHX YHCeX.
( 385.)3Hailiny YOoTUPH IOCHIJOBHI HATYpalLHI 4HMcla, AKIO Jo00VTOK
ABox Oinemnx uncen Ha 18 6inepmuil 3a qoGyTOK JBOX MEHIITHX.

i:_3Tlﬁ;-I[aH0 nea mobyrxu: 11 - 441 16 - 32. Ha ake uncho
= Tpeda 30LNBINHTH KOMHHN 13 YOTHPHEOX MHOMHHKIE,
urof HoBi JoGYVTHH HOPIBHIOBAJN OJHUH ONHOMY?
lfﬁ;"jlaﬂn nBa pobyren: 25 - 511 31 - 40. Ha axe unciao Tpeba ameH-
. IIATH KOMKHHIL i3 HOTHPLOX MHOMMHHKIB, mob HoBlL 1o0yTEH O0-
PiBHIOBANH OQHH OJHOMY?

BNPABUW A4N1A NOBTOPEHHA

388. Buaiign nepumerp i mwrongy girypu, sodpamenol Ha

MamioHky 9.3, akmo r = 0,8 M. /%
389, Oduucan.

2
(1_1}3_[1_1) NP
T4)3\271) 16

390. ITopaii kKiasKoMa cilocoDaM¥ OJHOWIEH V BUTTIAI1
JOOYTKY ABOX 0JHOWIEHIB CTAHAADTHOTO BUTVIALY.

a) 36a°; 6) 30x"y"; B) —18a''b’.

3r

Mepeign 3a NOCMAAHHAM Ta Man. 9.3

+ MiocyMmyld ronoeHe 8 poagini hitps://vse.ee/cgbg
* 03HAAOMCA 3 iICTOpWYHMMK BigoMmocTamMmk hitps:/vse.ee/cabt
- jai sBignosigl Ha 3anuTanHa hitps://vse.ee/cgbe

B

- -l



JaBnaHHa AnA caMocTiiHol poboTH

IABAAHHA ANA CAMOCTIMHOI POBOTH

BAPIAHT | B

)

1. Ilepereopu Ha MHorowsieH Bupas 3(2x° — x + 2) — 2x(3x — 5).

2. 3uaiign cymy, pisEHm i godyTok MHorodaeHie a® + a — 3
ia®— a.

3. Copoeru supas 9 — (3 + x)(3 — x) i amaiign iloro sHaYeHH:A, AKIIO
x==0.

4. Poap’smxu pieaausa:a (x — 5)(x + 1) = x* — 13.

BAPIAHT Il

1. Ilepereopu Ha MHOrouneH supas 4(a”— 3a + 1) — 2a(ba — 6).

2. 3maiigu cymy, pisHmnio i mobyrok MHorousdeHie n° — n — 2 i
n® + n.

3. Copoctn Bupas 25 — (5 — ¢)(d + ¢) i smaiinu floro sHaYeHHA, AKIIO
g=—1,

4. Poap’s:ku pisasagsEA (x — 2)(x + 4) = x° + 6.

BAPIAHT 11l

1. Ilepersopu Ha MHOrouleH Bupas 2(z° — 2z + 3) — z(2z — 6).

2. 3pmaiinu cymy, pisumio i gofyror mHorounenie 2a° — a — 1
i2a®+ a.

3. Copoctn Bupas p° — (2 + p)(2 — p) i auaiigu iioro aHAYEHHS, AKIIO
p=-3.

4. Posp’suxn pipmsmEs (x — 1)(x + 3) = x" + 3.

BAPIAHT IV

IleperBopu Ha MHOrOWIeH BHpas 5(2¢” — 3¢ + 7) — 3¢(2e — 5).

N =

. 3maiiqu cymy, pisEmmio i mo6yroxk MHorouneHis ¢ + 2¢ + 1
ic®— 2e.
3. Cnpocru Bupas x° — (4 — x)(4 + x) i sHaiign floro saHAYeHHS, AKIIO
¥ ==2
4. Posp’axu piHansda (x + 5)}(x — 3)=x" - T.

A



4 Lini Bupasn

roTvyemoca 40 TEMATUYHOrO OLIHHOBAHHA Q “

Tectosi saeganna Ne2

B fAxwii iz BUpasis € MEOTOYNEHOM?
2
" el I ] : a
Ax+y) Bx+y B — 'x*:y
y
B 3aMuUId ¥ cCTAHAAPTHOMY BHIVIAAI MHOTOWIEH
3x°—1-5x—4x" - 7+ 5x — x* + 8.
Ax+x* B —x'+ x* B-x'-x* T —x*

a Arwuii iz Bupasis HaGyBae TINBEKH JOJATHHX 3HAYCHL?
Ax Bx -1 Bx"+1 ri-x°

Cnpoctu Bupaa (2a + 3b) + (7b — 3a) — (8a — 6b).
Al3a—4b B -9+ 160 B Ta - 16b I' -32a + 4b

B Bukonaii Mmaoxensa (x — 1)(x + 1).
Ax-1 Bx+1 B x* rx*-2x+1

B O6umcan aHavenHsa muorowrena 0,6x" + 0,4x", axmo x = 0,2.
A 08 B 0,08 B 0,008 I' 0,0008

Ilpu axomy sHadYeHHi X pi3SHHUIA MHOTOYJIEHIB
5x'—9x + 171 5x* + 4x + 17 popisHioe 137

Al b -1 B2 Ir-2

B 3amuniy y BUTJIALL IBOYJIEHA YHMCIO0, AKe Bif JileHHA Ha YHCIO
m pae gacTEy 8 i octauy r.

A8B8m+r BB8m—r BBr—-m rsr+ m

a Poap’smu pisgasaa x(x + 1) — x(x — 2) = 3.
A=l BO B1 r2

@ Arnii Mmaorounen Tpeba gogaTH g0 MHoOTO4YIeHA a  — a° + 3, mob
OJepiKaATH 0+ 8%
Ad*-a* Ba’-ad B 24° - a* I 2a° - a*




Twnoe! 3aBNaHHE A0 KOHTpONEHO] pofoTm MNE2

TWUMNOBI 3ABAAHHA A0 KOHTPOMBbHOI POBOTK No 2

0 Obuucnu anaueHHa Bupasy 3(2a— 1) — 2(5 + 3a),
Axmo a = — 2,7.

A -45.4 b 19,4 B -13 I'=%
B Axomy 3 MEOrOWIEHIB TOTOMXHO JopiBHIoE KoByTOK (2¢ — 3N3 + ¢)?
A 3¢ Be-6 B2 +9 -9 I'2¢°+ 3¢ -9

B Axuit MHOroYwIeH norpibHo AogaTH Mo TpudiaeHa n° — 2n — 1, mob

OTPHMATH JBOYJIEH n* + 37
Ani+4 B2n+ 4 Bn*4+2n+ 2 r2n+ 2

ayﬂT&HDBH BiAmosigHicTs Mid BHpasaM#, 3aJaHHMH YMOBaMH
(1-3), Ta Toroxuo piBEMMH IM BHpasamu (A—]I).

1 (a+b)+(b—a) A 2a

2 (a+b)—(b—a) B 2b

3 (a+ b}b - a) B a*—b
r v-a
oo

B HoBean TOTOMKHICTE.
a) (2a + 33a — 5) — (3a — 2)(2a + 1) = —-13;

6) alb+c—be)-bla+c—ac)+e(b—a+ab)=abe.

B CropocTH BHpas i 3aHalign iforo sHaA4YeHHA.
a) 5x’(x — 3) + 3x(5x — 2x%), Aaxmo x = —2;
6) 3a(a® — a + 2) — (3a’ — 6a° +a), axmo a = 4.
B Poas’saan pisEgaHEA.
a)(x— 2)(x +3)=x"— x;
6) 2::—3_5::—1 =
5 3

a Hosenu, 10 3HAYEHHA BHPA3Y
dab + 6((2a + b)a + 5) — 3a(3b + 4a)

He 3ale#HTh Bj.,I[ dHavdeHnHA BMiHHHK, mo BXOJATE 10 HLOI'O.

HdopaTtKoee 3aBgaHHA

B Hano yotupn nociaigosri HaTypaneHi unena. osenu, mo 1o6yTok
cepeHiX uHcen Ha 2 Ginemuil 3a ToGVTOK KpalHIX YHce.




«AnrebpaireomeTpia — eauHi
KpaiHK, Ae NaHyoTb TULWA | MUp.»
Maopia AHbesi

Po3xnagaHHA MHOMO4YIEHIB H8 MHOMHKMKEKM — onepauin, obepHexa
A0 MHOMMEHHA MHOMOUYAEHIE, AK TW BME 3HIEL, DPO3B'A3YHUYM DI3HI
3agadi, iIHO4I NepemMHOMYI0OTE ABa 44 Dinble 4mcen, a iHoai pos-
KN303H0Te A23HE YWMCN0 Ha MHOMHWKW. [1ogiBHI 33834l BUHWKEOTE |
y Npoueci NnepeTBOPeHHA Uinux anrebpaiuHnx BMpa3ie.

PO3KIANAHHA MHOTFOYWIEHIB HA MHOEHHKH

X +6x+9 8+ 4
(x + 3/ 402 + 1)

W +y+ 18y + 6

(y + 6)3y + 1)

Y ubomy po3gini TM gisHaewca npo:

BWHECEHHA CMINBHOr0 MHOMHWKA 38 OYHHKK,

cnocib rpynyBaHHgA;

G OpPMYNM CKOPOYBHOMD MHOMEHHS;

3a8CTOCYBaHHA Pi3HMX cnocobie po3kNagaHHA MHOro4YNeHis

Hd MHOMHKMEKI.




§ 10. Bunecennn cninsHoro
MHOXHUKA 32 BYKKH

KMAKO4Y0BI CNOBA

{ pPO3KNAAAHHA MHOTOYNEHA HA MHOXHWKW — factoring polynomials
BEWHECEHHR CNINLHOrO MHOXHMWKA 3a OyxKW — facking out a common factor

Tr B:e BMieIl po3KJIAJATH HA MHOMKHHKH HATYDAJLHI 4uCia.
Hanpuknan, 15=3-5, 120=2-2-2-3-5, 1001=7-11-13.

Ha MHOMHHKHN PO3KIANAIOTE | MHOTOYJIEHH.

Poaknacmu MHOZOYLEH H4d MHONCHUKU — IIe O3HAYAE 3aMIHHTH
fioro 1o6YTKOM KiNEKOX MHOMOWIEHIE, TOTOMHHM JAaHOMY MHOTOWICHY .
Hanpurnag, x* — 1 = (x + 1)(x — 1).

Opun 3i cnocobiB po3kiIafaHHA MHOTOYICHIE HA MHOKHEKH — 8U-
HECEHHA CRINBHO20 MHONHUKA 3 JYHKWL.

3a po3noJiNEEUM 3aKOHOM MHOMEHHS ax + ay = a(x + y).

Inmi npuknamn: 4ab — 2ab* = 2ab - 2 — 2ab - b = 2ab(2 — b);

Bx+6x"—9x*=3x-1+3x-2x — 3x - 3x" = 3x(1 + 2x — 3xY).

o6 nepexoHaTHCA, YH NPABHJILHO DO3KIANEHO MHOTOYIEH Ha
MHOMHWUKH, CJiJl HepeMHOMHTH ofiep:kani MHoXHHUEH. fAKino mpa-
BHJILHO, TO B PE3VALTATI MAE€ YTEBODHTHCH JaHHI MHOTOUYIEH.

Inoni popoauTLCA PO3KNANATH HAa MHOMHHMKHM i Taki BupasH, y
AKHX CHOLTBHUE MHOMHHK — MHOTOWIEH.

Hanpurnana, a(b — ¢) + x(b — ¢) = (b — ¢)(a + x).

XOYEW 3HATW LWE BINbLUE?

OpwH | ToR camMuii MHOMOYAEH MOXHE NogaTK ¥ Burnagi 0obyTey no-pisqomy. Ha-
npukKnag,

4x* + 2ax" = 2(2x" + ax’); 4x'+ 2ax" = 2x(2x" + ax); 4x'+ 2ax’ = 2x%(2x" + a).

Ak NpaBKno, NO4AIDYM MHOMOHNEH ¥ BUrNa4l 0oOyTKy, HAMArawTLCA BUHECTI 38
DK TAKMIA CRAEHNA MHOXHWE, WOB Y OyKKax 3anMWUnBcA HARNPOCTILWKWA Bupas. Tomy
HaM4acTIWe 3a koediWEHT CNNLHOro MHOXHWKE DepyTs HARGINLLWMA CRTEHWA OiNLHUK
(HCA) xoediuieHTie yoix yneHie gaHoro mHorodneqa abo ix mogynie. Ane He 3asxon, Yoe
3AMEXKATE B TOMO, 3 AKOK METOK DO3KNAOAKTE Ha MHOXKHUKM MHOTOUYNEH.

Mpuknaa. 34aiaw 3HasedHa supasy 4x' + 2ax’, akwo x° +%a =0,

o6 evkopucTa yMOBY, L0 BNPABY MOXHA PO3B A3aTH TAK:

4x! +2ax" =4xz[xz +%a} =4x?.0=0.

TyT BrHECeHo 3a oyxku He 2x°, a 4x°, Toni 8 oy:KKax MasMo BMPa3, 3HAYSHHRA SKOro
BiOMO 2 YMOEBW.



TR PosgnanadHa MHOTOMNSHIE Ha MHORHMEN

NEPEBIP CEBE

e ki BHpasy HASHBAIOTE MHOTOYJIeHAMHE?
a 1llo o3aHagae PO3KJIACTH MHOTOYWICH HA MHOMHHEKH?

B I3 akoro sakoHy Aifl BUNMUBAE cnocif posKIANAHHA MHOTOUYJIEHA
Ha MHOKHHMKH BHHECEHHAM 3a AVKH CHLILHOTO MHOMHHKA?

BUKOHAEMO PA3OM!

B Poskinagy Ha MHOMHHKN MHOTOUIEH.
a) —6a” + 24a — 9;
6) 15ab* + 10a*h’ — 5a°b* — 15a'd*;
B) a(x — 2) + (2 — x).
Posg’azanna.
a) —6a” + 24a — 9 = 3(—2a” + 8a — 3), abo
—6a” + 24a — 9 = —3(2a° — 8a + 3).
6) 15ab* + 10a°h® — 5a’b® — 15a'h* = 5ab* - 3b* + Hab® - 2ab —
— Bab® - a* — 5ab” - 3a® = 5ab*(3b" + 2ab — a* - 3d°).
B) MuOoxHNKN ¥ — 21 2 — x BigpisHAIOTECA TINMBKH 3HAKOM.
Y Bupasi 2 — x suHecemo 3a ay:xku —1. Toxi orpuMaeMo:
gx—2)+e(2—x)=a(x—2)—c(x — 2)=(x— 2)a — c).

aﬂnne;m, mo yneao 19" + 19" ginureea ma 20.
Hosedenna. 197+ 19"= 19" - (19 + 1) = 19" - 20.
Ocranriit go6yTorx ginmnteea Ha 20, Tomy i cyMa ginuTeea Ha 20.

. i i
B Poap’sxkn piBHAEEA Sx — x° =0.  Jfo6yrox geox wucen nopisxioe

Poze'azanna. x'(5x—1)=0 HYIHO TOOI, KONW X04 0He
Orxe, x' =0 afo Hx—-1=0 3 HMX QODIBHICE HYJTD.
xr=0 5x=1
x=0,2

BUKOHAW YCHO

-f’391:'_ 3HaliH cOiNLHUH MHOMHHE MHOro4wleHa. Posxinamm
HOro Ha MHOMRHWKH,

a) cx + ey; 6) a’x — a‘y; B) nx + ax;

r) 2ax + 4ax’; r) 6ey — ey’ 1) —ac* + ¢.
:ﬂﬂ._.-ﬂxi 3 piBHOCTEl XHOHI?

A ay — 5y = yla — 5) Bex+x=x(c+ x)

B -9+ 6x=-3(3 + 2x) Ira®"-a=a(a-1)




{1 BuneceHHs cNiNEHONO MHOKHUKS 33 QXKW

393.
A 6(3x° + 2x)
B x°(18x" — 12)

Posknanu Ha MHOKHHUEH 18x"

B4 —x

- 12x".

B 6x°(3x" — 2)
I' 2x(9x" — 6x7)

T 4(1 - x)

394. Pozkmany Ha MHOEKHHUEHR 4 — 4x.
Ad(4-x) B 4x
395. Posp’a:xn pisaanas x° — 3x = 0.

Ax=0

Bx=0abox=-3

Obuncnn 3pyYHUM cIocoboM.
a)6-19 + 6;

B) 176+ 17 - 4;

396.

Bx=3
I'x =0 abo x = 3.

6) 275+ 13 - 5;
r) 582 + 32 - 15.

397. O6umenn. 2,74 - 1,68 + 2,74 - 8,32.
A 2,74 B 27,4 B 274 Iro,274
398. Bunecu 3a QV:KKH CHLIBHHII MHOMHHK.
a) xa + xb; 6) 2m + 2p; B) cp + Ip;
r) ab + 3b% r) 4b° — 2ab; n) 6x° — 2x;
e) m'x + my; €) 3a’x — 2ax; ) a'b’ — Gab';
3) by'z + 20az’; u) —3a’b — 6ab"; iy =12%— 15x",
(399.)Taking out a common factor.
a) 12a + 12b; b) Tn — 14n%; c) 5p° — bp;

d) 2a° + 3a;
g) dey’ — 2c%y;

\

e) 13x — 26y;
h) 10a*x + ba’x™.

f) 15ab + 45¢;

Poaxknagn ma MmHOKHEUER MEorouwieH (400—403).

400.)a) 2ac® — 8¢c’d + 4acd;
@ B) 8a'x + Ta’x® + ax;
X} —a’x"— g ext + 3a'ex’;
(401.)a) 5e + 12¢° — %
B) 6py* + 8p'y — 4p°z;
r) —m’x + 4mx* + 3m?*;
402.)a) 3x(a + b) — 2y(a + b);
B) Sa(x — y) + 3(x — y);
r) Tp(3x + y) + (3x + y);
403.)a) Tp(a + b) + Bk(a + b);
B) H5z2(m — n) — 2(m — n);
r) 2a(3a — b) — (3a — b);

6) 3acx — 6a’x — 9a’c’x;

r) 10n°¢" — 15n¢° — 5nc’;
m) Tx®— 14x® + 21x — 28x".
6) 5x + 10x* — 15x7;

r) 3x' — 6x’y — 12xy";

n) a’b — 2a*h* + 3ab’ — ab®.
6) 3(2x + 5) + x(b + 2x);
r) 2(m® — 2) — x(m® — 2);
m3x—1)—17x(3x — 1).
6) 3y(5x + 2) + 2(5x + 2);
r) 2n(a” + 2b) — 3(a” + 2b);
o) (6n + 5) — x(6n + 5).



|| -1 PosgnapaHya MHOTOMIEHIE HA MHOXHUEN

3Hali Iy 3HAYCHHA BUPA3Y, TOIePeIHLD PO3KIABIIN oo Ha MHOMK-
Huakn (404, 405).
kﬂ‘iﬁ'a} 12,3x + 12,3y, axmo x = 0,23, y = 0,77;
6) x° — 1,3x, axmo x = 11,3;
B) 2,63x — 2,63y, akmpo x = 0,16, y = —0,84;
r) 5,24x — x°, axkmo x = 4,24,
3 Ja) 16,23a + 16,23b, axmo a = 8,37, b = 1,63;
6) a® + 3,6a, axmo a = —-13,6;
B) 6,34a — 6,34b, akmo a = 0,36, b = —0,64;
r) 17,3a — a*, axkmo a = 7,3.
Obumcnn apyuauM crnocobom (406, 407).
(406)a) 1,2 - 24,44 + 1,2 - 75,56; 6) 17,8 - 0,13 — 0,13 - 7,8;
8) 0,12* + 0,12 - 0,88.
(407.)a) 3,7 - 2,16 + 3,7 - 7,84; 6) 36,6 - 2,34 — 2,34 - 26,6;
B) 93,7 — 93,7 - 83,7.
Poas’'axu pispanna (408, 409).

(408.)a) x(x — 3) = 0; 6) wb —y)=0; B)3z2(z+4)=0
r) x° — 12x = 0; r) 10x — 4x°= 0; m)4x" + x=0.
(409)a) x(x + 2) = 0; 6) 2(3 — 2) = 0; B) 4y(y — 2) =0
r) x'— 6x=0; r) 10x* + x = 0; o) 5x*—x=0.
BuHecH 3a IV:KKH cHOlIbHHA MHOKHHK (410, 411).
410.)a) Bazb + Eﬂ,b 5a; 6) Txy® + Sfy” - Qy“‘;
B) Hac’ — ar: — 3a’c; r) 8az' — Taz' — 4az";
r) 4da*b’e’ — bab’c; n) 9x'yzt + Tx'y*2’.

(411)a) 4a® — 5ab + a; 6) 3x" + 8x°y — x% B)-Tm" —m'z+ m*%
r) —x" — 10x'y’ — x°; 1) 18a’c’x — 9ac’x’; n) 16mn’y + 45m’n’.

BUKOHAW NUCbMOBO LTSNS

(412)3a mamorkom 10.1 3’scyiiTe reoMeTpHYHHII 3MicT TO-
G TOMHOCTI. a b e
am +bm +cm=(a+ b+ cym ana no- j

IATHHX 3HAYEHL @, b, ¢ 1 m.

BuHecH 3a OVAHEHR cCHIILHHI MHOMKHHE &
(413—415). i
(413.)a) a® + 3a’x — 3ax” — a* + 2a; Man. 10.1
6) 1,2a b’c* — 0,6a’b’c* + 1,8a'b’c’;
B) 144x2“y'3+ Bﬁxls T r) 169a™'p™ — 49a™p".

=,



{1 BuHeceHHS CNNEHOTO MHOXHWES 3& LYHEW

414.)a) 3x" — 2ax® + 4a’x + ax — x';6) 10,5b°¢" + 1,5b°c°a’ 2{}55.-:.'”&;
B) 92a”m* — 46a''b"; r) 576n"x" + 240n" " x*
(415.a) 3,24a’c" - 6,48a""¢"; 6) 28,9m™x" — 57, :!S'an”'xul

2 3 4.1
B} _aleﬂ _Ta'lxl;
5 5

6 518 3
) e ol M i
}? vy "y’

Posknagn Ha MEHOKHHUKH Bupas (416—418).

@;la} x{a — 2) + e — 2); .
B) 2y(y — 6)° — 3y(y — 6)":
r) 3(2x — 5) — 2x(5 — 2x);

6) (x + 1) — 2x(x + 1)

r) 4(x — y) — 3a(y — x);
n) 6(m — n)* — m(n — m);

e) (4x — 3y)x + 2y) + 2x(x + 2y);

€) (a+ b)x—y)+ (b—a)y — x).

@a} a(a®+ 1) + 5(a® + 1);
B) 56(3 + 2¢)° + 2b(3 + 2¢)%;
r) 4(b — 3) + 5b(3 — b):

8) 8(a® — 3) + (a* — 3)%
r) x(a — b) + 3y(b — a);
n) a—4)" + (4 —a);

e) ba(3a — b) + (b — 3a)(ba + 2b);
e) (a + Tb)a — 5b) — (b — 3a)(a — 5b).
(418)a) 6a(x — 2) + 8b(x — 2) + 4e(2 — x);
6) (x*+ 1)} 2x + 3) + 3(2x* + 3x") + (2 — 1)(3 + 2x);
B) (x* — 1) + Ba(x’ — 1) + b(1 — x°);
r)(2x - D(x*+ 1)+ (x* - 1D2x -1+ (1 - 2x)(x" + 2).
Burecn 3a Ov:KH cOiIbHHI MEOXKHHE (419, 420).

(419.)a) (5x + 10)%; 6) (3 — 12y)% B) (4a — 4b)";
r) (3a + 6¢)’; r) (6ab® — 3a®)’; m) (—6a — 2ab)’.
(420))a) (16y + 12)%; 6) (15 — 5y)*; B) (6x — 8)";

r){8x -0

r) (2x%y + 4xY);

n) (—2x* + 4x%).

Posp’sxu pisaanna (421, 422).

(421)a) 3(4x - 1Y - (1 —4x) =0
B) 2x° — B{x" — 2)=10;
(422.)a) 2(3x — 2)° - (2 -3x) =0
B) 22* — 7(z° - 3) = 21;

Obunmcnu (423, 424).

(423)a) 3,72-2,41-2,41-2,72

6) *+6{x+2)=12;
3 l{
s 4-x%)=1,
r) 4.1(: +‘1 X
6) x° —B(x —38)=15;

r) 2z* - %z{ﬁzz -3)=2z.

S,

B)

.
b

24,1-1,4+24,1-1,01-24,1-1,41
1,3-27+1,3-.63+2,3-64+2,3-26

1,8-5,7+1,8-4,3

81



N Posgnanasea MHOTOMNSHIE Ha MHORHUEN

7.6-4.6+7.6-6.6-7.6-1,2
424. ] L] E ] Ll ¥ £ :
(224)=) 0423 0413

5) 1?,3~2,4—3,2?-1,2—8,8-3,2?—3,4-17,3.
12,5-8,7+3,2.12,5-10,9-12,5
,I[GBE;[H, Io:
a) 16" + 16" ginurees wa 17; 6) 6" — 6° + 6" ginureca wa 31;
B) 49° + 7% minurwea ma 350; 1) 7" + 3 - 7 ginureca ma 490.

[ 426.) HoBemu, mo:
a) 5" + 5" ginurhea ma 13; 6) 8"° — 8" — 8" ginuTees ma 11;
B) 81" — 0% nimureea ma 720; r)37" + 63 - 37" pimareca Ha 100.

( 427 .*!'I‘Ic-naﬁ Vv BHrIAA1 nobyTKY, AKIOO 1, M 1 k — HaTypansHi yHciaa.

a)-x" "'+ x 6)a” —a™*; B) 9a" " — 3a""%;
P]Sznll_43nli; I.}ymlh_ym; ﬂ:]xkll_I_x.'rIS;
e)dx" '+ 122" g) Bt grtE,

If:l_i__ﬁé.}ﬂpﬂﬂnnm OoCHiToBHICT: ' S -
a) 4x, 12x, 36x, ... 6) 2a — 4x, 4a — 8x, 8a — 16x, ...

[@;"13 OYKB, HAITMCAHMX HA OKPeMHX KBAJDATHUX KADPTKAX, CKIAJeHO
croepo LHIMBLJIISAIIIA. ITotiv ni KapTKH OepeBepHYTO, NepeMi-
HIaHO i HAaBMAaHHA B3ATO ogHY. HAKa liMmosipHicTs Toro, mo Ha Hii
HamucaHo 6VKBY: a) «Ll»; 6) «l»: B) «f»?

BNPABW AN1A NOBTOPEHHA

430. 3Haiian MUPHHY eKpPAHHOTO 300pakeHHA |
HOYTOVEKa, AKII0 Horo Bucora 19 cM.

431. O6umcan.

a) —21+E; ) 3E +[—E];
8 3 5 7

3 1 1 1 3 3
E) 44+{ 52} r) 42+[ 13], r) 4+{ 0,5); n) 5+4,2.
432, Al cyMYy MHOTOWIEHIE.

a)3a’+2a+7ia"—2a°+a-3;

6) 1,50 —x— x"12,5x" — 1,6 — 2x + 3.




§ 11. Cnoci6 rpynysannn

KAHYO0E!I CNOBA

[ cnocis rpynyeaHHa — grouping

PoaknageMo Ha MHOMHHKH MHoroudeH ab + ac + xb + xc.
1) Posi6'emo itoro uwnenu Ha ABi rpynu: (ab + ac) + (xb + xe).
2) Bunecemo 3 nepmof rpynu 3a VKM CILIBHMIT MHOMHUK d, 13
Apyroi — coinbHuE MHOMHUEK X i gicTanemo supas a(b + ¢) + x(b + ¢).
3) HopaHKH UbOro BHpasy MAKTL coinkHmil MEOMHHK b + c.
Bunecemo ioro 3a ny:xeH, ogepxumo (b + ¢)la + x).
YkasaHi nepeTBOpeHHA MOMKHA SAIMHCATH JTAHIIOKKOM:
ab + ac + xb + xc =(ab + ac) + (xb + xc) =
=alb + ) + x(b+ ¢) = (b + c)a + x).
Taxnii cnocib po3kIafaHHA MHOTOYIEHIB HA MHOHHKH HASHBAIOTL
cnocobom zpynyeania.
3ayeanenna. Poskianaodn Ha MEHOMKHHKY [IOJAHHI BUINE MHOTO-
4JeH, MOYKHA 3rPYIYBATH HOro WIeHH iHAKIIE:
ab + ac + xb + xe = (ab + xb) + (ac + xc) =
=Ma+ x)+ ca+ x)=(a + )b+ )
Opep:xanu Takuii caMuil peayabTar.
PoaknageMo HAa MHOMCHHKH MHOTOYJIEH an + c¢n + a + c:
an +ecn+a+ec=(an +en)+{a+e¢e)=
=nla +e)+ la +¢)=(a+ ec)n+ 1).
SanucyBaTH cyMy @ + ¢ v Buraagi l(a + ¢) seobor’a3KoBo, ale
CIOYATKY, o0 He HONYCKATH IMOMHIOK, MOMHA IHCATH i Tak.

XOYELW 3HATW LLE BINbLLUE?

o6 ckoprcTaTMcs cnocoBomM rpynysaHHRA, MO0 AOBOOWTLCH AKMIACE YiEH OaHoro
MHOFOMMEHE NOSABATH Y BUIMALI CyMi Y1 pizduyl ogHodnesis. Wob posknacti Ha
MHOMHWEN TpW4neH x° + 5x + 6, 3anuwemo ogHovned Sx y eurnagi 2x + 3x:

P+ +B=x"+83x+2x+6=(x"+3x)+(2x +6)=
=x{x+3)+2(x+3)}=(x+3)Nx+2).

NEPEBIP CEBE

B o o3HaYAE POSKJIACTH MHOTOYJIEH HA MHOMKHHEH?
a fAxi coocoGH po3kIaflaHHEA MHOTOYJIEHIB HA MHOKHHKHA TH 3HACII?

B Poskaxn, AK posKJajaloTh MHOTOUJIEH HA MHOMHHKH conocoGom
IpYIyBaHHA.
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BUKOHAEMO PA3OM!

BPGERHE,H,H Ha MHOMKHHKH MHOTOYJIEH.
a}3€—x2+cx—3x;
6)2—-a—-x+ ac+ cx — 2e.

Poss'azanna.

A)dc—x+ecx—-Bx=[Bc+c)—{x" + 8x) =
=¢(8 4 x) —xlx+ 3)=I(3 + x)c—x);

)2—-aga—x+tac+ex—2c=(2—a—x)+(ac +cx—2c)=
={2—a—-x)+tdatx—2)=(2—a—x)—c(2—-—a-—x)=
={(2—a—x1l—¢c)

a Poag’syxu pisaanua 2y° — 3y° + 10y — 15 = 0.
Posg’azanna. Posknagemo JiBy 4aCTHHY PIBHAHHA HA MHOMHHKH:
2 -3+ 10y — 15=0;
(25" - 3y") + (10y — 15) = 0;
y'(2y — 3) + 5(2y — 8) = 0;
(2y - 3)y" + 5) =0,
apigeu 2y — 3 =10, abo y° + 5 = 0.
Kopenewm nepioro pieaanudg e y = 1,5, a Apyre piBHAHHA O3B’ A3KIB
He mae, 6o y° # —5.
Bidnosids. y = 1,5.

BUKOHAWM YCHO

433. Poaknaan HAa MHOMHHKH BHPA3.

a)(a + 1)x + (a + 1)y; 6) x(2 —¢) — w2 - ¢);
B)p—n+elp— n); r)(x+ ) +x+y.
434. Poskiajii Ha MHOMHHMKH BHDA3 ax — ay + Tx—Ti.
Aa(x —y)+ T(x - y) B (x - y)a + 7)
Bx(a+T)+yla—"T) F'(x+yla—"17)

435, ki OOoJaHKH CJiI aTpyOVEATH, 100 BUpas MoskHa OVJI0 PO3KJIACTH
)F Ha MHOMHHEH? Poarnanere Kinbka BapiaHTib.
"~ a) 2a + 4b + ca + 2be; 6) kx + ky + 5x + 5y,
B) x* + 3x" + x + 3; r)am + 3n + an + 3m.
436. Un nmpaBHUNEHO BHKOHAHO IepeTBOpeHHA?
ax+Tx+a+T=(ax+a)+{(Tx+T)=
=a(x+ 1)+ TNx+D=(x+1)a+T)
437. Posknagaiouy Ha MHOKHUKY MHOTOUNeH ax +ay +bx + by +x +y,
j y4eHbL ojep:kaB BHpa3 (x + y)a + b). fxol momunku Bin nmpn-
nycTusca?
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I Fr_lj Croclt rpynyeaHH4

BUKOHAW NUCbMOBO B TEISITEYN

Ilopaii Bupas v surnani gobyrry (438—440).

438.)a) xa + x + ya + y; 6)3m—xm+3n—xn;
B) 3¢ + 3y + ac + ay; r) 2ax — 2ay + 3x — 3y;
Iy ax — ay — bx + by; n) ca + 2¢x — na — 2nx;
e)dm + 3n —am — an; e)am —an —m + n;
w)alx +y+z2)+ blx+y+ 2).

(439)a) 2x + 2y + ax + ay; 6) xa — xb + ca — cb;
B) 2a — 2b + ca — cb; r) nx + ny + mx + my;
r) ax —bx — ay + biy; a) mx + my — ¢x — cy;
e) 2x + 2y — ax — ay; e)ap —ak —p + k.

a} a(x + 3) + b{x + 3) + c(x + 3);
6) mia — 2) — n(a — 2) + 2(a - 2).

Posknagnm Ha MHOKHHKH MHOTOoWIeH (441—443).

441.)a) az - 2* +ac - ez; 6) 5a — 10 + ac® — 2%
@ B) 2a°b + ac — 6abe — 3¢ r) 3a’ — 5a”° — 3ab + 5b.
(442)a) 3m® + 9mn — 2m — 6n; 6) a’ — a’n — 3a + 3n;
B) y' — 3y° + 3y° — 9y r) 3a® + 12a° — a — 4;
r) 4x’y’ — 4xy — Baxy + Ha; m)ax’ +a'x —a- x
443.)a) ac + be + a* + ab; 6) Tx'=—x" + Tax® —a;

B) m'p + 3my — mnp — 3ny; r) 3a” + 6ab — 2a — 4b;
r) ba’c! — Bax— 8a'c® + Bex; p) 2xy + 24y -y -1,
OfuncaH 3HAYeHHEA BUPAa3y, PO3KIABIIH HOr0 CIOYATKY Ha MHOMK-
HHUKH (444, 445).

@a} x'—9x"+ x— 9, akmo x = 19;
6) m° — mn — 2m + 2n, akmo m = 0,351 n = 0,25.

@a} a’— 5a°+ a— 5, akmo a = —-15;
6) x° + 2xy — 3x — 6y, akmo x = 0,7 iy = 0,15.
O6uncnu (446, 447).

(446.a) 20,5 - 17 + 79,5 - 17 + 20,5 - 0,28 + 79,5 - 0,28;
6) 42,2° — 42,2 - 41,2 + 57,8° — 57,8 - 56,8.

(447)a) 36,7 - 15 + 63,3 - 15 + 36,7 - 1,3 + 63,3 - 1,3;
6) 76,2 — 76,2 - 73,2 + 23,8* — 23,8 - 20,8.
Poas’amxu pisaanua (448, 449).

(448)a) x*— 5x° + 8x — 15 =0; 6) ¥’ —2x" + 7 — 14x

B) -8 +x-3=0; r)x’+4x*+ 3x+ 12 =0.



N Posgnanassa MHOTOMNSHIE Ha MHORHUEN

(449)a) 22° — 32° + 22 - 3= 0; 6)z -52"+2:-10=0;
B) y* + 3y° + 5y + 15 =0; r)3x* + 92 +x+83=0,
Ilomait v suraani nodyrky Bupas (450, 451). =

(450.)a) 4a* + 32z — 4az — 3a; 6) 3x* — 2y° - 3x’y + 2y%

B) a’ — 2¢° — a'c + 2ac; r) a’ — 3b* + a’b® — 3ab.

(451.)a) a + 12ab* — 3b — 4a’b; 6) a’® — 2x* — 2a°x + ax;

B) a’b + ¢' + a’c® + be: r) m°n + 2x° + 2mnx + mx.

(452, 3naiifiiTe noMUIKH B poboTax yunis. BukonaiiTe npasuibHO.
» — @ N

Vuenuuya

1) ax +ay—az +nx+ny —nz=a(lx +y+2)+
+mx+yt+a)=(@a+n)(x+y+2)

2) 2ax+ex—6ax’—3ex’ + 2ac+c =x(2a +¢) - 3x(2a + ) +
+e(2a + ¢) = (x + 3x° + ¢)(2a + ¢)

i’
g . 3\
Vyenn
1)a+b—-2—ax—-bx+2x=(a+b—-2)—xfa+b—2)=
={a+b—2)x

2) ax® + bx* — bx — ax + ex* — ex = (ax® + bx® + cx%) —
— (bx —ax—cx)=x*(a + b+ ¢) — x(b—a — ¢)
. 7
Poaknaan Ha MHOMKHHUKH MHOro4wieH (453—455).
a} ax’ + bx* — cx* + am + bm — em;
6)a+ b+ ax’ + bx' — bx — ax;
B) 2am + 3mx — Tm — 2ac — 3cx + Te;
r) 4ax’ — ax + 5a — 4bx® + bx — 5b.
(454)a) 9’ + 2¢%x — ¢® + 9x* + 2x — 1;
£8 0 4abe® — 4ac + 4b + abe’x — aex + bx;
eyt + oty — ey — 2y -y
x-x+y-y - xy+ xy.
(455)a) az® — bz* — bz +az —a + b;
6) x* + 2x —ca — 2¢ — ex + ax;
B) x' —a' + a'x — ax’ + ¢’x — ac’;
ry g’ —a +x'- x*+a'x +ax;
N+ y+xf+ Xy + Xz e’ +a+ab®—a’h—b- b




ﬁEEnociE TpyYIyESHHA
l@@PDEEHaHH MHOTI'OYJIEH HA MHOMKHHEH 1 BHKOHAI nepeBipry.
a) 15a*mx — 20am — 2lax + 28;
6) 0,9ax + 1,2x" — 1,2ac — 1,6¢x.
@@Factnring polynomial and check.
a) a’b + 10ab — 20a — 2a° — b + 2;
3 s 1 12 , », 4

b) — —Xt+— ——ay.

T T e T

- ®

Posknagu ma MuoxHEHKH TpudwieH (458, 459).

a}xz+4x+3; 6) x° + 6x + 8;

B) x° — 4x + 3; r) x° + 3x — 10.
459.)a) x* + 6x + 5; 0) x* + Tx + 6
B) x* — 10x + 21; r) x° + 2x — 8.

Poap’sa:xu pispanna (460, 461).
(460.)a) x* + Tx + 10=0;6) x* + 8x + 7=0; B) x* - 5x + 6 = 0.
a}x2+4x+3=ﬂ; 6)x"+8x+12=0; B x*—9x+18=0.
@ﬂnsenn, io:

a)2°-3"+2%.-3"-2%. 3" - 2% 3% ninureca ma 420;

6) 5 - 7Y + 5. 7 — 5%. 7% — 5% . 7* nminureca ma 1200;

B) 2" -3 -2"-3"-2". 3"+ 2" - 3 ginureea ma 150.
,[[::uae,tm, mo:

a)2"-3%+2°-3%4+ 23"+ 2°- 3" pinureca ma 300;

6) 53" - 5*- 3"+ 5" - 3% - 5 - 3" ninureea na 110;

B) =720 4+ 7.2 — 78 210 4 77 2M pinurhea ma 450.




m PoaknanaHHa MHOTOMNEHIE Ha MHOKHWEW
BNPABW ANA NOBTOPEHHA

466. Crinpkn icHYye IinuX uHcel, AKi 3aJ0BOILHAIOTE He-
piBricTs |x| < 5? Ilosuau ix HA KOOPAMHATHIN IPAMI.

'467. O6umcan. a) 20% mix 45; 6) 0,5% Bix 56; B) 400% mix 28.

468. fIka iimoBipHicTE TOrO, 110, BUTATYIOUH HABMAHHA KADTKY, BH-

"""" GepyTh KapTKy 3 Jitepoio A? @ @ @

§ 12. Keagpar asounena

KAH4Y0BI C/NI0BA
[clmpmynu CKOPOYEHOro MHOXeHHA — short multiplication formulas

KBAApaT pizHuui — sguare of difference
KBagpar cymw — square of sum

Poar’asyioun pisni sagaui, 4acTo JOBOJUTECA MHOMKHTH JABOWICHH
euaya +bia—b,a+bia+ bromo. llof v Takux BHNATKax Bij-
pasy MozkHa OyJI0 HamMcaTH Bignmowigi, KopucHO 3amaM'ATATH OeBHi
TOTOMHOCTL, AKI HA3UBaOTE (POPMYJIAMH CKOPOYEHOI'0 MHOKeHHH,

IloMBomxuMo IBouleH ¢ + b Ha a + b:

(a+b)a+b)=a*+ab+ba+ b =a’ + 2ab+ b
Or:xe, (a + b) = a* + 2ab + b°.

Keaapar nouiena JopiBHIOE KBAPATY NepPIIOro Horo 4wieHa
IIHOC TIOABOCHHN To0YVTOK Meplioro 4ieHa HA IPYTHH ILI0C
KBaJpaT Jpyroro 4jieHa.

Hoeenena piBHicTL — TOTOMKHICTE, 1T HASUBAKTL GOPMY O KEd-
dpama dsounena abo keadpama cymu d6ox supasis.
Amnanoriuso (a — b)(a — b)=a® — ab — ba + b* = a* — 2ab + b°.

Orixe, (a — by = a* — 2ab + b°.
Orpumanu gopmyny keadpama piznuyi deox supasis.




m Esanpar neouneHa

Kopueryiouncs numu dopMyIaMy, MoKHA Bipasy sanmcaTh:

Cr+yp)=0C2xF+22x-y+y=4x +dxy + 7.

(a—3c)V=a"-2 a-(3¢c)+ (3¢) = a’ — 6ac + 9c°.

Ilpomizkni neperpopenns GaKaHo BHKOHYBATH VCHO, THM CAMHM
cropouyioun sanuc: (m + 5a°h)’ = m® + 10ma’b + 25a'b".

3a (hopMyI0I0 KBAAPATA JBOYJIeHA MOYKHA MiJHOCHTH J0 KBaJpaTa
OVAb-AKi ABOYIeHH, V TOMY 4HcIi a — b, —a + bi—-a —b:

(a — b)’ = a*+ 2a(-b) + (=b) = a* — 2ab + b,

(—a + b)Y = (—a)’ + 2(-a)b + b* = a* — 2ab + b*,

(—a — b)* = (—=a)* + 2(=a)(=b) + (=b) = a* + 2ab + b°.

dopMynIM KBaJpaTa ABOYJeHA BHKOPHCTOBYIOTE i V ¢«3BOPOTHOMY

HATIPAMI#:
a* + 2ab + b* = (a + b)*
a* — 2ab + b* = (a — b)".
XO4YEW 3HATW LWWE BINbLUE? i b

Dopmyny (a + b)' =a” + 2ab + b* ons [OPATHWX YUCEn ]
a | b MOXHA OOBECTH FTEOMETPUHHO, AK NOKA3aHo HA Ma-
monky 12.1. Takii goeooMnK We CTapoaaeHi rpexi. Amxe - al ab
NAoLWA KEAAPATA 2i CTOPOHOIO @ + b BoPIBHIOE CYMi NNOLL
kBanpatie a’ i b%, a Takox npaMokyTHUKIB ab i ab.

|cHYIOTE LWe W iHWI hopMyTiM CKOPO4EHOr0 MHOXEHHR! 1

(a + b)Y’ = a® + 3a’b + 3ab® + b*; “ ab bt
(a—b)Y'=a"— 3a’b+ 3ab" — b°. L

Man. 121
NEPEBIP CEBE

o Yomy mopiBHIOE KBajpaT ABOoWIeHA?
B Yomy mgopiBHIOE KBajgpaT pisHHIL ABOX BHpasis?

B Yu moxke OVTH BiA'eMHHM 4YHCIIOM KBAApAaT pisHHNi apox umcen?
A pissuna keagpatis gBox uncen?

BUKOHAEMO PA3OM!

B Iligaecu mo KBaapaTa NBOYJIEH. ==
a)dx—c; 6) —2x — 3y. —
Posze’azanns.
a)(3x —e))=(Bx)—2-3x-¢+ " =9x" — 6xc + %
6) (—2x — 3y)’ = (—(2x + 3y))’ = (2x + 3y)’ = 4x" + 12xy + 9°.
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- PoagnanaHHA MHOTOMTEHIE Ha MHOXHWEW
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a Copoctn Bupas (2n + 3)Y — 4n(n + 3).
Pose'szanna. (2n + 3 —4n(n + 3)=4n*+ 12n+ 9 —4n" - 12n=9.
B Ilopait v Burnami muorowiena eupas (m° — 2n)®.
Poss’'asanna.
(m* — 2n)* = (mY" - 3(m™* - 2n + 3 - m*- (2n)* — (2n)° =
=m* - 6m'n + 12m*n* — 8n".
a Ilopaii BUpas y BUrIALi cTeneHs JABOYIEHA.
a)l + 8m + 16m~;
6) 9a’c’ — 60ab’c + 100b";
B) 27x" + 54x°y + 36xy” + 8y'.
Poszs azanna.
a)l +8m+ 16m*=1"+ 2 - 4m + (dm)’ = (1 + 4m)’;
6) 9a’c* — 60ab’c + 100b" = (3ac)® — 2 - (3ac) - (10b6%) + (10b%)* =
= (3ac — 10b%)%;
B) 27x" + H4x"y + 36xy” + 8y° = (3x)° + 3 - (3x)* - (2y) +
+ 3 - (3x) - (2y)’ + (2y)’ = (3x + 2y)".
B fAAxoro maiimenmoro aHauyeHHna Habysae Bupas a” + 6a + 107
Posze'azanna. 3anumeMo JaHUH TPHUYJIEH V BHTJIAIL:
a°+6a+10=(a"+6a+9) +1=(a+ 3) +1.
Ockinekn (a + 3)° = 0, To HaliMeHIIle 3HAYEeHHs BHPa3y JOPiBHIOE
1 3a ymoBH, o a = —3.
3BepHH VBary: NoJaHHA BHPasy a’ + 6a +10 v Buraani (a + 3)° + 1
HAZHBAKOTL SUOiEHHAM NO6HO20 Keéadpama 3 TPHYICHA.

BUKOHAW YCHO

469, SIknit BUpas € KBaApaToOM CYMH IBOX BHpa3ip?
A+ B (x + y) B (x + y)y T (x+y)
470. Ilepersopu na Muorowten (x — 2y)°.
Ax—4y B x* - 4y* B x* - 2xy + 4y° T x* — 4xy + 4y°
471. flkomMy TpHYNeHY TOTOMHO NOpPiBHIOE KOMeH BHUpasz?
a) (a+x); 6)(x+1) B)(a-2); ) {x — 1)
472, IlinHecn no KBajgpaTa JABOWIEH.
a)l + ¢e; 6) 1 - x; B) @ — n; ) x + 2.
4".?3_. Axomy 3 BEpasiB ToTOKHO JopiBHIOE BUpaz a° — 8a + 167
A(a+8° B(a-8) B(a - 4) I (a +4)

........
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" 1" Keanpar peodneHa

474. Ilogail y BUrAsAl cTeleHA.
Ca)l+ 2a+ a*; 6) x° — dyx + 4y B) 16 — 8¢ + ¢*;
r) 92° + 12z + 4; r) 25p” + 20px + 4x°; nm) y°— 14y + 49.
475. Brasxu BUpas, o € KBaJpPATOM JBOUICHA.
A9%* -3x+1 B9 -1 B9 -6x+1 T9x +1

BMKOHAW NUCbMOBO J1:IE1

Iligmecu mo ksamparta neouneH (476, 477).
@a}a+c: 6) x + y; B) n + 2; rym+ 3;

r) 1 + ab; o) p + 3q; e) 2x + 4; e) 3a + b;

®) 3x + 2y; 3) ba + 3b; u) 2a® — 3x; 1) 3a® — 5S¢’
@a}m—l—E; 6) 2a + x; B) 3 + 6a; r)x—1;

r) 2¢ — 3a; n)Sx-—y; e) 1 —ab; €) cq — 2p;
®)ax +5; 3)a+ch u) n® + 2a’; 1) 2a° - 3ex’.
Ilopait v Burnaai muorouneHa supas (478, 479).
(478)a) (m + 2)(m + 2); 6) (3 + p)3 + p);
& B) (3a — 5)(3a — 5); r) (2a — b*)(2a — b%).
(479)a) (5 + ¢)(5 + e); 6) (p — 10)(p — 10);
B) (2a°+ 1)(2a* + 1); r) (1 — xy)(1 — xy).

(480. BignoB® 3anucH HA AOLII.

Tlopaii Tpuunes vy BUraAai Keaaparta apowileHa (481, 482).

(481.)a) m* + 2m + 1; 6) x° — 4x + 4; B) ¢* — 12¢ + 36;
r) a’ + 14a + 49; r) 9 — 6x + x% n) 4x* + 25y° — 20xy.
482)a) a® + 4a + 4; 6) n° — 12n + 36; B) x — 10x + 25;

r) 9a* + 6ac + ¢ r)dm* +4m +1; a)b*'— 66 + 9.

(483.)Cnipocn BHpa3.

a) (x — 8)" — x(x — 6); 6) (m + 5)* — (m — 5)%

B) 1 — (2a — 1)% r)z*+1-(1+ 2)%

r) (x — 2)(x — 4) — (x — 6)°; 1) (2a — 3¢)° — 3e(3c — 4a).
r:sz.‘_"EjSiml::tlifj,.r the expression.

a)(x — 2 +(x+5Nx—1); b)(3a-—1)"+ 3a(2 - 3a);
e) yly + 2x) — (x + y)% d) (b + 4)* — (b - 3)4

e) 4(1 — 3a) — (3a — 2)% f) (2x + 3y)* — 3y(4x + 3y).

o1



.~ PosgnapaHysa MHOTOMTIEHIE Ha MHOXHUENW

Poagp'ssin pisuanaa (485—488).

(485.)a) (x — 2)° = x(x — 3); 6) (3y + 5)* = 9y* + 55;
BY (e =TV =20 —-2)=¢c"+21:1) (6 — x)" =(x + 8)}(x — 4) + 4.
486.)a) (x — 4)? = x(x + 8); 6) (5 — 2y)* = 4y° + 65;
B) (x + 7)Y — 2" = 3(6x + 15); 1) (x— 3)x—4)— (x— 5) =-10.
[48?.}3}:.\:2+1ﬂx+25=0: 5)25x2—3{]x+9=ﬂ;
B} 1 —8x+ 16x*=0; r) 36 + 12x + x*= 0.
(488)a) x* — 14x + 49 = 0; 6) 9x* + 12x + 4 = 0;
B) 4 - 12x + 9x*=0; r) 1 + 16x + 64x* = 0.

BUKOHAN NMCbMOBO [REIT:IS51°Y S

@Hnnaﬁ YV BHTIANI MHOTOYJIEHA BHDAaa.

a) (0,5x* + 31"y, 6) (0,2m® + 5ab); B) (Ta® + 2a%)%

r) (2x°y"' + 0,54°); 1) (=3¢" + 0,8x"y"); n) (—5x" — 0,47°)".
@SﬂlﬂiHiTL 3ipoYKH OJHOYJIeHAME, 0D YVTBOPHJIACE TOTOMHICTE.
52 a)(*+b)y=c+2ch+b; 8)(a+ %) =a" + 2am + *;

U OB)(Bx — ¥ =09x% — % 4 1; r) (* — 3bx)* = ¥ — Babx + *.

Copocru Bupas Ta obumcan iloro sHavenns (491, 492).

(491.)a) (2a — 5)° — (2a - 3)(2a — 6), axmo a = 1,5;

8) (6x — 2)(6x + 2) — (6x — 2)°, axmpo x = 0,5;

B) 2(x — 1)* + 3(5 — x)* + 84x, axmo x = 2;

r) 0,5(2¢ — 3)° + 0,75(¢c + 4)°, axmo ¢ = 2.

@a} (a — 5)" — a(a + 8), akmpo a = 0,5;

6) (3¢ + 0,5)° — (8¢ — 0,5)°, axmo ¢ = —1,2;

B) (2x — 5)° — 4(x — 2)(x — 3), axmpo x = 0,125.

Copoctu Bupas (493, 494).

@a} (@ — 5 — (a — 3)a + 3) + 10a;

6) (4a” + e)* + (a” — 4e)* — 17a’;

B) 10¢* — (x* + 3¢)” — (3x* — )%

2 2
r) 3&222—9(§ﬂ2—3] +4(%a2—1] .

(494)a) (3a — 2b)* — (2a — 3b)* + 5b°;
6) (2c — 1) — (2 + TW2e — T) + bc;
B) 3(2x — y)" — 2(8x — y)° + 6x7;
r) 1,5(ac — 2x°) — 3(z* — ac)’.




{1 Ksanpar nsounesa
Hoseau ToroxkHicTE (495, 496).
(495.)a) (a — b)* = (b — a)’; 6) (a + b)* + (a — b)* = 2(a® + b*);
B)a’ + b° = (a + b) — 2ab; r) (2a + b)* + (a — 2bY = 5(a” + b").
(496.a) (—a — b)* = (a + b);
6) (@ + b)° — (a — b)’ = 4ab;
B) (3a + b)Y’ + (a — 3b) = 10(a” + b%).
3Halian Kopink pisuarna (497-501).
@a} (x — 6+ (2x + 3 = Bx(x — 9);
6) 2(3 — x)° — x(x + 6) = (x — 4)°.
(498)a) (x — 5)* — 2x(x + 3) + (x — 6)* = 5;
6) (82 + 1) — 8z2(z + 1) = (z — 3)°.
(499.a) (2x + 5)* + 2x(x — 6,5) = (2x — 3)(3x + 1);
6) (3x + BY +11(x" + 2) — 2(8x + 4)* =2(x — 3);
B) (6x — 5)° — 4(2x + 1)° = 10(2x — 1)(x — 3).

500.) a) ix2+1+x:ﬂ': 6) 16 + 4x + 0,25x* = 0.
501.)a) %x?‘—x+9:ﬂ; 6) 2x + 25 + 0,04x" = 0.
Ofuncan, BHKOPHCTOBYIOUH (pOpMYyITY KBaapaTa aeounesa (502, 503).
(502.)a) 11°%; 6) 99°; B) 101°%; r) 202°.
' ﬁﬂll.]a} 52% 6) 61°% B) 79% ry 81%,
Buginn nosunii keagpar 3 Tpudiaena (504, 505).
(504.)a) x* + 10x + 30; 6) x* — 12x + 41;
B) 9x" — 24x + 19; r) x° + 22x + 130.
505.)a) a® — 14a + 50; 6) a® + 16a + 65;
B) 25a°— 20a + T; r) a® + 26a + 190.

fAxoro HaliMeHUIOrD 3HAYEHHA i IpHM AKOMY 3HaYeHHI amiHHOI
pabyeae Bupas (506, 507)7?

506.a) a® — 4a + 10; 6) a’ + 8a + 180.
507.)a) n®— 14n + 50; 6) m* + 6m + 38.

Ilnsa AKHMX 3HAYEHL X i ¥ BUKOHYeThes pisuicts (508, 509)7
(508.)a) x* + y* + 10x + 2y + 26 = 0;

6) x* +y* — 12x + 4y + 40 = 0.
@a}xz+y”+8x+ﬁy+25:ﬂ;

6) x° + y° + 14x — 2y + 50 = 0.



L8 Posknanasya MHOTOMNIEHLE Ha MHOXHUKN

@WﬂGBEﬂH TDTG}I{.HlI’_‘.TL
(a+b+cY=a"+b"+ c* + 2ab + 2ac + 2be
ABOMA pisHUME crocofaMmu i moAcHH I reoMeTpud- b
HUH aMmicT 3a MmamwHEKOoM 12.2.

BukopHucToBYIOUH TOTOMHICTH, HABEJEHY B a

nonepenHiilt saga4di, sanoMIOy YV BHMJVIAAL MHOTI'O- a b| ¢
yneHa Bupas (511, 512). Man. 12.2
(511)a) (x + y + 5) B) (x + 2y + 32)°; B)(x +y— 1)°
(512)a) (a + b + 1)% 6)(a+3b+¢c); B)(a+e-3)

|@I[nnenlrh topmynu kyda apouiena:
e (a + b)' =a’+ 3a’b + 3ab® + b*
£ (a — b)’ =a*— 3a’b + 3ab® — b*
KopHeTyiouHch HEMH, MiHeciTs G0 Kyha IBOYIEH.
a) x + 3; 6) 4a + ¢; B) X — UY; r) m + 2a.

(514./[Tonait BUpas y BUIIAAI MHOTOYIIeHA.
a) (x + 2)% 6)(y—2), B) (2x — 1); 1) (3x + 1)°.
Ilopait mEorounen v Burnami crenesnd (515, 516).

(515.)a) a’ — 3a" + 3a — 1; 6) 8y° — 36y + bdy — 27.
(516.)a) x*+ 9x°* + 27x + 27; 6) x*+ 6x"+ 12x + 8.

[ 517.) loBeAH TOTOMHICTE.
a) (@ + b)Y’ =a’ + b' + 3abla + b);
8) (@ — b)* = a” — b* — 3ab(a — b).
(518.)Poas’soxu pieusinaa x° + 3x° + 3x +1 = 0.
A0 B1 R -1 I' inma Bignosige
Poas’soxn pisnannaa (519, 520).
(19)a) (x — 1)’ =x(x — 3); 6) (x— 2)°+6x" = (x — 2)(x" + 2x +4).
(520)a) (x + 1) = x° + 3x* — 2: 6) (x + 2)° — 62" = (x + 2)(x* — 2x + 4).

i ‘Bamian * rakumu mudpaMH, nobd pisHicTs Gyaa npa- = s
BHJIBHOIO.
a) 57T =%5-7-11; 0)8*5=%3-5-T.

I@ Sadava K. J. Jazpanxa (1736—1813). IlepeBip ToTOMKHICTE.
(A +B2+C?) A2+ B +C2)-(A -4, +B-B+C :C) =

(4 -B-AB) +(A-C-4, - C)'+(B-€,-B, - C).

&



BNMPABW ANA NOBETOPEHHA

' 523. Obumcnn. a) —li—li : 13—3E : 6) —11:1E+2,4: —1E ;
24 8 3 4 3 9 5
- 524. Yn roroxxui Bupasu?
a)x +2xi3x; 6)7a°-a’i6a’; B)3a+aida’ 9%
'ﬁﬁﬁl DOII, o Mae piyEHil goxia ol
oo 25 MJH I'DH i He CTBODIOE
poGounx Michb, Xo4Ye B3ATH
kpegut 500 000 rpu Ha pik.
Busnau, cKiNBKH TpHBeHE
POIl mae nopepHYTH DAHKY mens: A s 3 o
i Aaxmii opubyToK OTPHMAE M‘fﬁ‘mﬂ” F"““‘gﬂﬁ'ﬁ“m ”'““gg-:};“ﬁpﬂ:‘m
faHk. CTeopaeTuCs I-le::m:llggmm a0 50 M re

§ 13. Piannun ksagparis

KAHKYO0BI CNOBA
f piznnug keappartie — difference of squares

HomuEOMHUMO cyMy sMiHHUX a i b Ha IX pisHHIIO:
(a +b)a—b)y=a"—ab+ ba —b"=a" - b".

Orxe, (a + b)(a — b) = a* — b-.

 JlobyTok cymu IBOX BHpAa3iB Ta ix pisHuni mopis- '
HIOE pizHHIl KBagpaTie HHX BHpa3is.

Kopucryouuck JoBegeH00 GopMy 100, MOMHA Biapasy sanncaTH:
(2a + 3¢} 2a — 3¢) = 4a” - 9¢°, (1 =agx)(1l +axi=1—-ax.
JIiey i npaBy YacTHHH JoBeaeH0] GopMyIN MOXKHA DOMIHATH Mic-
gamu. Opep:xumMo gropmyny pisnuyi keadpamis deox supasis:
a* — b* = (a + b}a — b).



8 PosknanasHa MHOTOMNEHIB Ha MHOXHUEN

Piznuns keanparis JBoX Bupa3sie JopiBHIOE [10-
OYTKY IX cyMH i pisHui.
Ipukmamum. x° — 16 = x° — 4 = (x + 4)(x — 4),
25a* — ¢' = (ba)’ — () = (Ba + ¢*)ba — ).

dopmyna pisHHNi KBAApaTiB JOCHTH 3PYUHA ANA POIKIANAHHS
MHOTOUIEHIB HA MHOMHHKH.

MOYELWI 3HATHW LWE BINbLUE? !

Dopmyny (a + b) - (¢ — b) = a® — b ona nopatHnx
qvcen a | b MOXxHa NPOINKCTPYBATH FrEOMeTPHUYHO
{man. 13.1). Ane uA TOTOXHICTL NPABMALHA HE TiNLKK -
LN\ OOOATHHX HMCEN, 8 i AnA Oy ab-aKux HWWX Yueen
i BUpaszie.

CrnpaeegnueicTs hopmynin piaHWL KEAOPATIE BU-
nAWeae 3 NPaBUNa MHOXEHHA MHOrOYREHIB, a ue
NPaBuno — i3 2AKOHIE OiA A0OABaHHS | MHOMEHHS.
OT#e, 3aK0HW 0O0ABaHHA | MHOXEHHA Y1ucen — ue =
CBOEDRIOHI AKCIOMW, HACNIOKAMK RKMX £ anrebpaidHi
TOTOXHOCTI.

(a+ b)a—h)

a—

a [

NEPEBIP CEBE Man. 13.1

o YoMy mopisHIOE H706YTOK CYMH HBOX BHpA3iB Ha 1X pisHmo?
a YoMy mopiBHIOE piSHHIOA KBAJAPATIE ABOX BHpa3sin?

9 Yn moxHa v dopMmyny plapmni keajgparis samicTs aMiHHRX mig-
CTABJATH OYIb-AKI YHC/a, OJHOYIEHH YH MHOTOYJIeHH?

B Yu KOXKHY DPisHHIK KBAJAPATIE ABOX BHPA3iE MOMHA PO3KJIACTH
HA MHOKHHEHRT?

BUKOHAEMO PA3OM!

£ Posknann na MuOKHUKH BHpas.
a) a® — 4n; 6) 9 — 25x%; B) (ba — 2)* — 16a”.
Pozs'azanna.
a)a’ —4n’ =a® — (2n)’ = (a — 2n)(a + 2n);
6) 0 —25x" = 3* — (5x)° = (8 — 5x)}3 + 5x);
B) (5a — 2)° — 16a° = (ba — 2)° — (4a)* =
=(ba — 2 — 4a)(ba — 2 + 4a) = (a — 2)(9a — 2).

—



F_,'_-_L PizHwla keanpartis

a Posgr’axn pipngana x° — 81 = 0.
Posze'asauna. Cropucracmoca dopMyIol pisHHI KeaapaTis i
YMOBOK piBHOCTI H0oBYTHY HYJIO.
(x—Nx+9=0;
x—9=0af0ox+9=0;
=0 o ==,
B Ilopaii v BUrasagi AeouIeHa BHpPAS.

a) (x + 2y)(x — 2y);

6) (3xy — 1)(3xy + 1);

B) (4mn + 5a*)(ba’ — 4mn).

Posze’azanmua.

a)(x+ 2yXx—2)=x" — (2y) = ° — 45;

6) (3xy — )(Bxy + 1) = (3xy)" - 1" = 9x"y" — 1;

B) (4mn + 5a’)(5a” — 4mn) = (5a’ + 4mn)(5a’ — 4mn) =

= 25a° — 16m°n°.

BMKOHAW VCHO

526. [Topail v BUrIALl MHOMOYWIEHA BHDA3.
a)(x +m)x —m); O)(x+z)x—-2z) B)(m+ 4)(m—4);
r) (5 + a)(b — a); r) (ab + e)ab — ¢); n) (ab — 1)} ab + 1).
527. Ilopgaii v Burnaai muorowinena godyrok (a — 2b)(a + 2b).
Aa®+ 4b° B a *— 4b B a*+ 2b° Ta —-2b
528. Ha sxuii BHpas Tpeba MOMHOKHTH ABOWICH Gx — P, wob gicraTH

36x° — p*?
A 36x* +p* B6x—p B6x+p I (6x + p)°

529. Ha axuii Bupas Tpeba noMuo:xUTH ABowreH 1 + 9a’, mo6 gicratn
1 - 81a'?

53(] flkomy 3 BUpasiB ToTOHO NopiBHIoE ABOuIeH 16 — 7
AB-c)8+e) B(8—c) B(c+4)c—4) T'(4+c)4—e)
531. Posknanu Ha MHOMKHHKH JIBOYJIEH.
a)25—x% 6)a’ - 1; B) m*— 4n*; 1) 100a® — 9b°.

BUKOHAW NUcbMmoBo B EEIEITEY

Ilopait v Burnani muorodyneHa supas (532, 533).
(532)a) (4a + 1)(4a — 1); 6) (2a — ¢)(2a +¢); B) (2d + x)(2d - x);
r) (@ — eYa + ;1) (8x — ¥ )Ny* + 8x); m)(2a°+3b)3b—2a%).

]
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L -1 PosgnapaHHa MHOTOMTEHIE HA MHOXHWEKW

(533)a) (3p — )(3p + q);  6) (m — 4c*)(m + 4c%); B) (4a — b)(4a + b);
r) (5 + abe)5 — abe); 1) (2y + x)(x* — 2y);  m)(m*—n*)(n®+m?).
Copoctu BHpas (534, 535).

(534.)a) (2x — c)(2x + ¢) — 4x%; 6) 492° — (Tz — 3x)(Tz + 3x);

B) (4da — Hb)(4a + 5b) — Ba(2a — b);
r) (y — 2}y + 3) + (Te — y)}(Te + y).

(535.)a) (a — 2b)(a + 2b) + 4b%; 6) (m * + 8y)(m® — 3y) — m";

B) (3a + x)(3a — x) — 9ala — x);
r) (4a — 1)}(a + 3) — (2a — SyM2a + Sy).
Poas’su pisuaunsa (536, 537).

(536)a) (x — 2)(x + 2) = x* — 8x; 8) (3 + )3 —e)=38c—1¢%
B)x(x+4)+ (B -x)8+x)=x; Dy +4Ny-4)=y"-8y.

(537.)a) (9 — x)(9 + x) = 3x — x%; 6)1-2"=2z-(z+ 3}z - 3);
B) x(x +4)+ (3 —x)3 + x)=1x;

r) 2b — 96" = (2 — 3b)2 + 3b).
fﬁf‘ 3aMiHiTE 3ipoYKH OJHOUNEHOM, IN00 YTBOPHJIACE TOTOMHICTE.
S a) (bm — *)(5bm + *) = * — 9a%; 6) (4a — *)(* + 3x") = 16a” — 9x';
T B) (* 4+ 2p)(* — 2p) = 16m” — *; r) (6x — ¥)(* + Ba”) = 36x" — 254",
[logait v surnani nobyrry (539, 540).

(539.)a) x* — m*; 6)a" - 9; B) b* — 16¢%; 1)1 - 162%

r) ¢°— p°n*; 1) 0,04 — x*; e)c' — 9a%; e) 121x" - 3.

(540)a) n* — m%  6) x* — 16; B) 4¢° — 9; r) 1 — 25n°%;

r) 9¢° - p; m) 0,01 —a*; e)x'— 4y €) 169a” — c*.
Poas'amu pisnannaa (541, 542).

(541)a) x* — 16 = 0; 6) 4x* — 9 = 0; B) x° + 64 = 0.
(842)a) x* — 25 = 0; 6) 9x° — 16 = 0; B) x° + 81 = 0.
Oouncan (543, 544).
(543)a) 35° — 15% 8) 742 — 27% B) 136% — 647
17*-8° 16°-9° 45° - 35°
r) 3 r) oy T— ) —F 5
150 13" -12 26°-24
(544.)a) 51° — 497 6) 27 — 23% B) 146" — 547
19°-17° 32° -12° 56" —46”
r) ——; r) e a) o Al
144 23°-21 33°-18
Obuncnn Ge3 KaasKyaaTopa (545, 546).
(545.)a) 104 - 96; 6) 1007 - 993; B) 0,95 - 1,05.
(546.)a) 102 - 98; 6) 1001 - 999; B) 0,97 - 1,03.

o8



§ ' Pismuuaxsanparie

BUKOHAW nucbmoBo JILISITES

danumu v BUMIAAL MHOro4IeHa (547—552). ok

[nd'f‘la}{ 3a + 5x'y)(3a + 5x°y); 6) (—2abe — 3a’)(—2abe + 3a°);
B) (—5x* + 3y)—5x" — 3y); 1) (-0,5ac + 1,1¢*)(-0,5ac — 1,1¢%).

(548.)a) (—%mﬁéz‘g ](—lax—gzz ); 5}[ —11111-:.'—1112 ][—llaf+%a2J.

3 2 3 2 3 2
549.)a) 2(4x — 1)(4x + 1); 6) k(m* — 2pt)(m* + 2pt);
B) Qa[gx—1](3x+l]; r) (Em—2n](gm+2n)-2ﬁmz.
3 3 5 5
5?{5‘;3} 3(2g — en)(2g + cn); 6) (0,5 + 2a)(0,5 — 2a) - 2%
1 1 1
B) ( a+4b]{za—4b)-lﬁa, r) 4c(§c—p][§c+p].
(551.)a) (x — 8)(x + 3)(x* + 9); 6) (4a® + 1)(2a + 1)(2a — 1);

B) (1 —x)(1 + M1 + )1 + 21 + 2*}1 + x°).

@a} (m + 5)(m — 5)(m* + 25); 6) (9y* + 2°)(z + 3y)3y — 2);
B) (a — b)a + b)(a® + b*}a' + bYa" + b)a'® + b').
Poss’a:xn pisaanna (553, 554).

(558.)a) {2x —1)2x + 1) = 9 + 4x(x + 5);

6) 82— (32 +5)3z-5)=2z(5— 2):
B) (2,5y — 2)(2,5y + 2) — (1.5y + 3)(1,5y — 3) = 4y(y — 5);
r)(2x + 3)(2x — 3) — 2x{x — 4) = (x + 3)}(2x — 1).
(554.)a) (3z + 2)(3z — 2) = Tz + 9(z" - 2);
6) x* —(1,2x — 3)}(3 + 1,2x) =0,2x(1,6 - 2,2x);
B) 32(x — 2) —{8x — 1)}3x + 1) = (3 + 2x)(1 — 3x).
Cropoern Bupas (555, 556).
(555.)a) (a — 2)(a + 2)(a® + 4) — (a* - 2)%;
6) a'b' — (ab — e)ab + c)a’b” + %)
B) (3x* + y)3x* — y)9x'+ y°) — 9(9x" - y');

r) i—[£—3a%}(£+ 3&25][l+ 9.1"&2].
16 .2 2 4

(556, a) (2x° — 1)(2x" + 1)(4x" + 1) — (4x* + 1)%
6) 4(4a* — %) — (2a — ¢*)(2a + e*N4a® + ).
Obuncnu (557, 558).
(B57)(2 + 1)(2* + 1)(2* + 1)(2® + 1)(2'* + 1) - 2=,
(558)(8 + 2)(8" + 27)(3"' + 2')(38° + 2°)(3" + 2'%) — 3" + 2%,



8 PosknapaHHA MHOTOMNEHIB Ha MHOXHUKN

Poakaaan Ha muoxHuKE (559, 560).

(559.)a) (a - 3)* - 4; 6) (x + 5)* — 16y%;

g 8) (3n + 5 - (2n - 1) r) (m — 6) — (m + 7).
(560.)a) (p + 6)° — 16; 6) (a — 7)* — 25¢%;
B) (2x — 5y)° — (6x + y); r) (a — 9) — (a + 5).

'561.) [loseu, mo 60° + 899° = 9017,
(562.)Prove that 10° + 11* + 12* = 13* + 14°

I[GBE;[H, mo:
a) 65° + 2112° = 2113%
6) 21 + 22° + 23" + 24* = 25* + 26* + 27°.

a) umeno (n + 5) — n® pinuTeea "Ha 5;
6) uncao (n + 7)° — n® ginuTeca Ha 73
B) uuciso (2n + 9)* — (2n — 5)° ginureca ua 56.
I[GBE;[H, 110 HIpPH KOMHOMY HATYPAJLHOMY N 3HAYEHHS BHPA3Y:

a) (6n + 1)°— 1 gimuTnea Ha 12;
6) (bn + 8)° — (bn — 6)° ginuThca Ha 28.

[ 566.) [Lromia kinkia, 3o6paMeHoro Ha MAJTOH-

ry 13.2, nopieuwe 18,84 em”. 3maiign
Horo 30BHIIMHINT 1 BEYTPiIIHINA paxiven, 4 B
AKMOIO IX pisHHOA HopisHIOE 2 cM.

(567, Hosedu momoxnicms Ilnamona

(IVem. do n. e.).
(p* + 1)* — (p* — 1)* = 4p*. Man. 13.2

[ 568.| [losedu momoxwcnicms Ilighazopa
(VI em. do H. e.).

(2a° + 2a + 1) — (2a* + 2a)* = (2a + 1)°.

|-

-i‘ , | .': 4 '_
MnatoH Midarop Camocukuii

(428/427 po H. . — (570-497 oo H. e.)
348/347 no H. 8.)




F_,'_-_L PizHwla keanpartis

,H,uﬁe,zm, OI0 KOMHE HellapHe HATYpaJdbHe 4ucio, finsme s3a 1, €
Pi3HHIEI0 KBAAPATIE ABOX HOCHLLOBHHX HATYPANLHHUX YHCEJ.

@I{uaenn, 0 CYMa ABOX MOCHAIJOBHHX HO-
MepiE Ha Kpiclax B oJHOMY pALY KiHO-
TeaTpa AopiBHIOE PIZHHIL KBagpaTiB IIHX
HOMEpIB.

 LUKABI 3AAAHI

[:@;}HGPHGT}?H}‘IHCL manwaEKoM 13.3 i (op- X
MYJIOK KBaipaTa piaHuii, goBeam, [0 c

B KOMHOMY NPAMOKYTHOMY TPHKYTHHKY 5
cyMa KBAJpPATIE KaTeTiB HopiBHIOE KEa-
apaty rinorenyau (reopema Ilicharopa).

| 572.)Ha ocnoei Treopemu Iliharopa 3 nonepes- (b—a)* \b
HBOI 3afavi sHaaAW rinoreHy3y OpPAMO-
KYTHOI'0O TPHMKYTHHEKA, KATeTH AKOr0 J0-
DIBHIOWTE:
a)3cmidcm;

6) 5 mil2m; Man. 13.3
B) T oM i 24 gm.

573. Obumcmnn.
ay 4,7 - 5,8 +(-4,7) - (-4,2);
6) -6,3 : (-0,21) - 1,7;
B) —1,7 — 36,6 : (—6,1).

574. AsroMo0inE, INIBUAKICTE AKOTO JOpPiBHIOE U KM/Tol, 3a ! roj
npoiimoe Bigecrans 300 kM. Bupasn dopMynow salexHicTs U Bijg
t. Ak aMiHIOBATHMETLCA 3HAYCHHESA U, AKIN0 3HAYCHHSA | 36LMRImy-
BaTH B 2; 3; 4 pasu?

375. Baiimaroun merme 6% naomli €eponu, ¥Yxpaina soxoxie 35%
ii 6iopizgomanirra. Biora' Ykpaian Hamiuye 70 tue. sugis.
3uaiign KiaekicTs BHAIB 6ioTH Beiel Ceponu.

'BioTa — KOMAMEKC XHUBMX OpraHiaMie.

T
g.—;

o
-
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Poani :‘:_ﬁ:— FosgnanadHsa MHOTOUYNEHIB Ha MHORHMEN

3ABAAHHA ANA CAMOCTIAHOI POBOTH

BAPIAHT I =

Ilignecu 1o KBagpaTa JIBOUIEH.
a) x + 3; 6) a*— c.

. PDERHH,U,H Ha MHOMHHEH BHPDAaS3.

a) 3a® — 9ac; 8) cx —cy+ 5x—5i; B)9a'- b,
Cnpoeru Bupas (2a + 3b)° — 4a(a + 3b).
Poap’'a:xu pipaanHA. a) x° —4x=0;6) (x — 3)° = (x — 9(x + 9.

BAPIAHT Il

[TigHecn A0 KBagpaTa JBOUJIEH.

a) m — 5; 6) x* — 2.

Poaknagm Ha MHOKHHKH BHUDA3.

a) 4x* — 2xy; 6) a®*— 3a + 6ax — 18x; B) 4m* — n’.
Copoceru Bupas (3x — 5¢)° — 3x(3x — 10¢).

Poap'szxl piBHAHHEA. a) x° — 5x = 0; 6) (x + 2) = (x + 4)(x — 4).

BAPIAHT I
[ligrecH A0 KBagpaTa IBOYJIEH.
a) 3 — 3 6)a — x°.
Poskiagy HA MHOMKHHKH BHPAS.
a) 5a” + 10ae; 6) 5a — 5c + xa — xe;  B) x° — 254",
Crpoeru Bupaa (4m + 3a) — 3a(3a + 8m).
Poap’sxcn piBaanHA. a) x° + 12x = 0; 6) (x — 5)° = (x — 2)(x + 2).
BAPIAHT IV
[ligrecH Ao KBagpaTa IBOYJIEH.
a)7T—a; 8) ¢* — a.
Poskaamn Ha MHOMKHHKH BHPAS.
a) 4n” — 12n; 6) ax —ay + Tx — Ty; B) 16m" — p°.
Cnpocrn Bupas (2a — 4b) — da(a — 4b).
Poap’smaxn piBaauea. a) x° — 16x = 0; 6) (x + 4)° = (x — 6)(x + 6).



ToTyeMocq 1o TEMATUMYHOTO OUIHIOBAHHA

roTYyemocsa A0 TEMATUHHOrO OUIHHOBAHHA

Tectosi s3asganHA Ne3

o Bunecu cninbuuii MHOMKHHEK 3a ny:xkH: Gex — 9ey.
A Be(x — 3y) B 3x(2x — 3y) B 3e(2x — 3y) T 6x(c — 3¢)

6 Axuii iz HapeJeHUX BHPA3iE € PiSHHIEO KBaJpaTiB IBOX BUpasis?
Ax*-y B (x — y)° B 2(x —y) Tx=y

B Cnpoern Bupas (a — b)(a + b) + b°.
Aa-b¥ B a* Ba*+ b I

a Iligaecu go crenens: (a + 2b).

A a® + 4b° B a® + d4ab + 4b°

B a* + 4ab + 2b* I' a® + 2ab + 2b*
B Poskiany Ha MHOMHHEKMN BHpas x° — 3x° + 3x — 0.

A(x+3)x—3) B (x — 3)°

B (x + 3)(x* - 3) I'(x— 3}x"+ 3)

G ITopait Ak kBagpar ABOuNeHa Bupas y° — xy + 0,25x".
A (y +0,5x)° B(y—0,5x)° B0,5(2y — x)° I 0,5(2x — y)*

B Buaiign Kopeni pirnsuna x° + 5x = 0.
Ab BO B 0 abo —5 I' 0 abo 5

a Hxe uncno caig mocTaBHMTH 3aMicTs ¥, mob6 piBHiCTE

(6x — 8)" = * (3x — 4)° cramna Toro:xuicTiO?
A6 B8 B4 Ira

e Ha akwuii Bupas tpeba moMHO:HUTH cymy 2a’ + b*, mo6 gicratn
pisanmio 4a° — b°?
A 2a'b B 2a' - b* B 2a°b* I 2a'+ b

@ Poap’amxu pispaana x° — 16x + 64 = 0.
Ax=8 Bx=-—8 Bx=16 I'eg=-=18




FoagnanadHa MHOTCYEHIE Ha MHOEHWMERK
wi 3
TUMNOBI 3ABAAHHA A0 KOHTPO/ILHOI POBOTH Ne 3 J

:'"iT v

OHRHﬁ i3 HapeJeHHUX BUPAa3iB € PIZHUIEID KBAIPATIB
pupasis x i 2y?
A(x—-2yY Bx -2y B x* — 4y° I' x* + 4y°

a Ilopait y Buraani MuorodiaeHa supas (2a — 5e)’.
A 4a* + 25¢* B 4a* — 25¢°
B 4a” + 20ac + 25¢° I' 4a* — 20ac + 25¢°

B Axuii Bupas ciaig nocTaBUTH 3aMicTs ¥, mob piBHicTE
(@* — 83e) - (*) = a* — 9¢” 6yna ToroxuicTIO?
Aa® -3¢ B a® + 3c
B a®+ 6a’c + 3¢° I' a® — 6a’c + 9¢°

a YeraHoBH BiiMoBigHICTE MisK pPIBHAHHAMH, 3aJaHMMH VMOBAMH
(1-3), Ta ix kopenamu (A-I1).

1 xX*-8x=0 A3
2 x*—-6x+9=0 B -3
3x-9=0 B 3 abo -3
I' 0 abo —3
I 0 abo 3
a Posknanyn HA MHOMKHHUKH.
a) 12a° — 18a"; 6) ba + 5b — ab — b*;
B) 16x° — 25y% r) (3a + 2)*— 36a”.

B Copoctr Bupas (Z2m + 3)(2m — 3) — (2m — 1)* + 10 i suaiign iioro
dHaueHHA, AKOo m = —0,3.
2 2

E0) O6umcan. a) 52° — 42% 6) M.

78°-72

B Poap'sxu piBHAHHEA.
a) (x — 4)(x +4) — (2x + 3)* = (1 — 3x)(x + 3);
B axt—at—dx+4=0,
AopaTKoOBE 3aBAaHHA

9 Ofumeiry.
(6 + 1)(6°+ 1)(6" + 1)(6°+ 16"+ 1) — 0,2 - 6%,




§ 14. Pianmua i cyma ky6is

KNH4Y0BI C/IOBA

[ piaHmus kybBie — difference of cubes
cyma kyBie — sum of cubes

Iepemuomxumo MHorowtenu a — b i a® + ab + b*:
(a — b)(a@® + ab + b) = a* + a’b + ab® — a’b — ab® — b’ = a" - b°.
Orixe, npy OVIL-AKHUX 3HAYEHHAX a i b:
a® — b* = (a — b)(a® + ab + b").
Tpuuwnen a* + ab + b° HASHBAIOTL HENOGHUM KEADPAMOM CY MU BH-
pasis a i b (Big a* + 2ab + b* Bin BigpisuaeThea TiNEKH KoedinienToM
cepegaboro wiena). Tomy mosegery opMyIy CAOBAMH YHTAIOTE TAK:

¥

Piznnng ky6ie 1Box BHpPa3is JopiBHIOE T0OYTRY pisnumi nux
~ BHpa3iB i HemoBHOro KBagpara IX cymHu.

IepemHuosxuMOo MHOTOUIeHN a + b i a® — ab + b’
(a + b)(a® — ab + b*) = a® — a’b + ab® + a’b — ab® + b* = a® + b".
Omxe, npu OyIb-AKUX 3HAYECHHAX a i b:
a’ + b* = (a + b)a — ab + b*).
Tpuunen a* — ab + b*° HasupaOThH KenoSHUM Keadpamom piznuui
Bupasis a i b. Tomy ogep:xany GopMyIy YHTAIOTE TAK:

. Cyma Ky6iB JBOX BHpAa3iB XopiBHIOE JOOYTKY CYMH IIHX BH-
pasiB i HemoBHOrO KBajgpaTa X pisHui.

3a JomoMorolo JoBefeHUX (GOpMYJ MOMHA POSKIALATH HA MHOMK-
HHKH MHOTOYJIeHH, 0 € piaHumaMu abo cymaMmu Kybis.

Hanpuknag, x° — 8y = x* — (2y)’ = (x — 2y)(x" + 2xy + 4y°);

1+ 0,027a° = 1° + (0,3a%)" = (1 + 0,3a*)(1 — 0,3a* + 0,09a").

XOYEW 3HATH LWLE BINbLLUE?
Dopmyny «pisHAUa kKyDiB» ANS OOAATHWX 3HAYEHb a | b MOXHA NpoincTpyBaTh

reoMeTpUHHO, fK MOKa3aHo Ha mamoHky 14.1.

HAKL1IO0 NOMHO¥MTIA HA & — b BUpa3n

a'+a'h+ab®+b*ia' + a'h + a'b* + ab® + b', TO opepxuMO Gopmynu:

a'— b =(a—b)a"+a'b+ab’ + b);

a*— b =(a—b)a'+a*h+ a'b’ + ab® + b').



e PosgnafaHba MHOTOMNeHIE Ha MHOE HMEN

MoxHa goeecTw, WO ORA KOKHOTD HATYPANLHOMO 3HAYEHHA N NpaBuneHa dopMyna:
a"—b" =(a—b)a" "+a" *h+..+ab" +b" ).

@opmynn «pizHUUS KBAOPAaTIE» | «piaHuuUs kyGie» — HARNPOCTIWI BUNAoKK Wiel

zaransHol hopmynu,

Man. 14.1

a SKuit BUpa3 HAZHBAIOTh HEMOBHUM KBAJLPATOM cyMHT A HeIIOBHHM
KBaJpaToM pisEHILi?

B Yomy mopieHIOE J06YTOK CYMH IBOX BHpPAa3iB i HemosHOro KBajapaTa
ix pisammi?

a Yomy mopisHIOE Ho0GYTOK pisHHII IBOX BHpasis i HemoBHOTO KBa-
apata ix cyMu?

B Homy nopisuioe: a) cyma; 6) pisaunsa kybis gBox Bupasis?

BUKOHAEMO PA3OM!

B Poaranu Ha MHOMKHHEHR IBOWIEH,

a) 8 — 27x%y";
6) 64x” + 125y";
B) (x — 2) — 27.

Posg'azanna.
a) 8 — 27x"y* = 2" — (Bxy)’ = (2 — Bxy)(2° + 2 - Bxy + (3xy)) =
=(2 - 3xy)4 + 6xy + 9x°'y°);
6) 64x" + 125y° = (4x + 5y°)(16x° — 20xy" + 254°);
B) (x—2f -2T=(x-2f -8 =(x—2-3)N(x -2+ 3(x-2)+ 9) =
=(x—56ix —4dx+4+3x-6+D=(x-5x"—+ 7.




f]rfﬁﬂ' Pigua t cyMa kybis

3 Buaiigu nob6yrox Muorounenis x' — xy + y'i x* + y.
Posze’'azanmua.
1-iz enocio. 3a dopMynow cyMH Ky6iB:
(X + ' -y + )= + ' =2+
2-i1 cnocid. 3a TpaBIMIOM MHOMEHHI MHOTOYICHIB:
{xz + y]{xa _ xzy + y2] o x"y 4 xzyz + qu _ xzyz 4 ys Y yﬂ_

BMKOHAW VCHO

576. YoMy mnopiBHIOE HENOBHHI KBaJpar:

a) cyMHu BHpasiB a i c¢; 6) pisauni supasis a i ¢?
577. Sk MoKHA CIIPOCTHTH BHpAaa?
a){x—1)x*+x+ 1) 6) (a* —a + 1)a + 1).
578. Copoern Bupas (2m + 1)(4m” — 2m + 1) i sgaiinu itforo sHayeHHs,
Axmo m = —1.
A9 B-5 BY7 I'=T

579. Axa a pieHOCTel NpaBUILHA?
Aad"—-2T=(a@a-3)Na*+3a—-9) Ba"—27=(a—3)a"—3a+9)
Ba'-27=(a—3)a"+3a+9) I'a°—27=(a—3)a" - 6a+9)
580. Pozknanu Ha MHOKHHEHR x° — 8.
A(x*—4)x - 2) B (x— 2)(x' — 2x + 4)
B(x—2)(x"+ 4x + 4) Pi{x—24z" +2x 4+4)
581. Poskiaany HA MHOMKHHKH IBOYJICH. ayn'—1; 6)c*+ 27.

BMKOHAW NUCbMOBO =31

Posknagnm Ha MHOKHHKH aJsouwieH (582, 583).

(582.)a) a® — ¢’ 6) x* + 8; B) 1 - p’; r) ¢’ — 64x’;

r)n®-1; n) 27a* + b%; e)a® — 8m'n®; e) —2'- p¥;
) ik +1/'2";3) 1+1:.'3; 1) ix3+1; i) ﬂ+:z"3.
125 8 27 64
(583.)a) p* + g% 6)1-—a’; B) ¢’ + 8x%; r)a’— 8;
r) 27T + m®; n) 642 —n’; e)-125- 2% €) 27x° — a'y’;
) 1 _ a®; 3) 1331-3 ¢ m) iﬂa -x%y% 1) E—||13.1:3z"‘.
1000 8 64 & 27
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PN PosknanaHHa MHOTOYTeHIB Ha MHORHMEN

[logait v surnani muorowneHa (584, 5835).

584.)a) (a — x)(a® + ax + x°); 8) (b + 2)(b* — 2b + 4);
@ B)(2a — n)4a® + 2an + n®); 1) (9x* — 15x + 25)(3x + 5).
(585.)a) (@ — 2)(a® + 2a + 4); 6) (y + m)y* — ym + m*);
B) (x — a’)(x* + a’x + a'); r) (a'+ 1)(a" — a* + 1);
r) (2 - )4 + 2y + ') n) (25 — 10m + 4m*)5 + 2m).

@Bﬂaﬁnn 3HAUCHHA BHDaay.
a)(x+ 1)}x*— x+ 1) - x*, axmo x = 5,73;
8) (z — 2)(z" + 2z + 4) + 8, akmo z = 0,2,
@JFihd the vallue of the expression.

a) (x — 3)(x" + 3x + 9) + 27, if x = 0,5;

b) (a + 5)(a* — ba + 25) — d?, if a = 1,02.

Poas’'saxu pisnanna (588, 589).
(588.)a) (x — 1)(x* + x + 1) = 2x + x%; 6) (y + 2" — 2y + 4) =y’ + 2y;
B+ —y+1)—-¢'=5p@E+1)x*—x+1)=xb+x°).
@a} (x—3)(x*+3x+9)+3x=2a":
6) (z — 4)(16 + 4z + 2% = 2(2° — 4).

BUKOHAW NcbMmoBO FEIISITYS

3uaiinu nobyrox MEorowneHis (590, 591).
[@a) 0,5a> + b10,25a" — 0,5a°h + b*;
8)dm — m*im' + 4m’ + 16m°.
@a} 3a — 2b i 9a* + 6ab + 4b*;
6) 0,2a — xy i 0,04a” + 0,2axy + xy".
O6uncan aHavenHa Bupasy (592, 593).
(592)a) (x + 3)(x* — 8x + 9) — x* — x, axmpo x = 2,5;
6) (2x — 3y)(4x* + 6xy + ) + 2Ty, axkmo x = 1 i y = —3,8;
2

B) 28y + (5x — y)(25x* + Bxy + y*) — 61x°, axmo x :g, y:lg.

r)(x+ 2}(x* - 2x +4)+ (1 — )1 + x + x), axkmpo x = —0,7.

(593.)a) (1 + 2x)(4x* — 2x + 1) — 32", akmo x :%;

1 2
T s o
2’ Y773
B) (x — 3)}x* + 8x+ 9) — (x + 2)(x* — 2x + 4), akmo x = —0,4.

6) 5x° + (3x + 2y)(9x* — 6xy + 4y°) + 19y°, akmo x =

=T \'I‘-"
ca
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000 Piarnua i cyma ey6is

Poap’sa:xu pisanana (5394, 595).

594)a) (x* + D(x* —x*+ 1) =1;

6) (x + 3)(x" — 3x + 9) — (x — 5)(x° + Bx + 25) = 4(20 — x);
aYx —2Wxr 25 +4) —xlx + 3x—=8)=1;
r) (4x° — 1)(4x" — 2x + 1) = 8x'(2x — 1).

(595)a) (x* + 8)(x" — 3x* + 9) — 26 =

0;

6) (x — 2}x" + 2x + 4) — (x + 4)(x* — 4x + 16) = 6(2x — 9);
B) (x + 5)(x° — 5x + 25) — x(x — 4)(x + 4) = -3
r) (x* — 4)(x* - 2x + 4) = x*(x — 2).

Hosenu (596, 597), mo:

ﬁﬁja} 327" — 227° ginmreea ma 100; 6) 737 + 263° ginnrees Ha 10%;

B) 128° — 8 minurTeea na 126;

r) 9°— 1 ginuTeca ma 80.

597.)a) 723" — 223° ginureca va 500; 6) 3527 + 648° ginnrees na 10°;

B) 726" — 64 mimurecs ma 722:

r) 7° + 1 ginureea Ha 50.

Posknmagu Ha MEHOKHHKH BHpas (598—601).

(598.a) (a + 2)" - 8;
(599)a) 8 — (a — 2)%;
B) (3 — 2x)° + 8x";
(600.)a) x* — y* — x + y;
B’ <8 +8x -1
(601.)a) a® + b'— a — b;
gya’—8a°—3a +1;

6)(z — 1)* 2%

ﬁ] {x + y]3 . yli;

r)(3 -a) - (a—2).

1 o o et R

r) x' — 8y + x'y + 2xy° + 4y,
6)a’ —b"—a’ — ab — b

r)a® — 27¢* — a’c — 3ac® — 9¢°.

Tlogaii v Buraaai gobyrry (602, 603).

602.)a) x" —

dn
Y
B} II-,lléiuul B _ cdh-.‘iu;

(603.)a) a° + b™:
B} ﬂ]SMI A + bi‘l.‘i-ﬂm:
604. [lopeTH TOTOMKHICTE.

ﬁ:l aSm S+ b:“;
P} xl:!.rr B _|_ 64y27 + 3u.
ﬁ] aSm - b'l:!;
P} 1‘:IE-In 6 z?bb 12.17-

a)a’ — b’ — (a — b)a® + b°) = abla — b);
6) a® — b =(a® — b')a® — ab + b*)(a® + ab + b%).
(605 Hosean, mo Tpu ocTanHi nudpH Ynrcaa 1993° + 7% — myumi.

@_ﬂ{ij]? Hianu i MaTeisa € nesHa KinekicTs a6ayk. Hosegn, mo Koan
cyMa Ix a0IVK JiMHTECA HA fAKech YHCI0, TO i cyMa Kyb6iB Kink-
KOCTI KOMKHOTO JiMHTHCA HA Te caMe HATYpaJbHe 4HCJIO.

[:_ﬁl]'i".] Hosegu, 1o pisEUIA KyDiB IBOX HOCILOBHHX HATYPATLHHX YHCE
npu gineHHi Ha 6 saBxau jae B ocraui 1.

- |--L

it
lm.
11 )



m FDE‘]UI.E.'H.EHHH MHOTOMTeHIE Ha MHOEHWENM -
LIIKABI 3AAAYI

( ﬁﬁ&.il’lwpn 3'1iB % Bcix Abayk Ta me 2 abnyka. Isan 3'iB

% Bcix abnyk Ta me 1 abayko, a Mukona — momoBHHY THX

abnyk, mo samumunies. [licnsa nboro sanummiIacs " Big THX

A6nyK, mo 6yan conouarky. CKinbkH
Abayr Oyao cnodaTry?

ILGB&,I[H, mo pisauna Ky6iB gBoX mo-
CIIJOBHUX HENapHUX HoMepiB mad y
crnopT3ani npm pinenni Ha 24 3aBKIn
nae B ocravi 2,

BNPABUW ANA NOBTOPEHHA

ﬁlﬂ'H_HE i3 TBepIKEeHE NPABHILHE?
a) flkmo |a|<b, To a < b; 6) axmo a <|b|, To a < b;

B) akmo |a|<|b|, To a < b.

: 5.1
611. 3uaiign BigHOMIeHHA NiB pisHuIi 3 i 3 10 IX CYyMH.

612. Crinbku kizorpamie Bogn Tpeba sunaput 3 200 Kr cyXodpyKTiB,
mo MieTars T6% Bogm, mobd oTpHMATH cyXodpPYKTH, 110 MiCTATE
60% sogu?

§ 15. 3acrocysannn pisHux cnocobis
PO3KNAAAHHA MHOFOUNEHIB HA MHOXHUKMH

106 poakaacTH MHOrOYJISH HA MHOMHHKH, iHOAl NOBOJHTLCA BH-
KOPHCTOBYBATH Kinbka cnocobis.

Ipuxnax 1. Poaknagy Ha MHOMKHUKH MHOIOYJIEH 4a® — ab”,

Pozé’asanns. 4a’ — ab® = a(4a® - b°) = a(2a + b)(2a — b).

CrnoyaTKy 3a IV>XKH BHHECeHO COLIEHAH MHOMHHUK a, NOTiM BUpas
y AVIKKAaX POSKIAISHO HA MEOMKHHKH 3a (OpMYyI00 pisHUni KBaapaTis.




m 3acrocyBaHHa plaHux criocobis posknanasia MHOTOMNEHIB HA MHOKHMEN

Ipukaan 2. Poskaagn Ha MHOMKHUKY BUpas x” — x'y + x°y’ — xy'.
Poze’asanna. - x'y + 2y - ayt=
=x'(x—y)+xyi(x —y) =
= (x — yNx* + xy°) =
=@ -3+ =
== yNx + =" —ayp + )

TyT 3acTocoBaAHO cHOCID rPpYyNYBaHHA, BHHEC@HHSA CIIBHOIO MHOMK -
HHEKA 3a AV:EEH 1 dopMyny cymu KyGis. Moxua 6yiio cOOYaTKY BH-
HECTH X 3a AVIKKY, & NOTiM IpYIIVBaTH.

106 po3skIacTH HA MHOKHHKH CKJAIHIN MHOTOYWISHH, JOBOIHTE-
€A 3aCTOCOBYBATH KiMbKa BigoMHuX cnocodis abo mryuHi npuilomMu. ¥
ILOMY BHIOAJKY MOMHA BHKOPHUCTATH TAKEe NPaBHJIO-OPICHTHD.
(-—. L -.\1

Ilo6 po3kaaCTH MHOrOYJICH HA MHOKHWKH, Tpeda:

1. BuHecTH cHiNEHUH MHOMHUK (AKI0 BiH €) 3a OVEKH.

2. IlepesipuTH, YK He € BHPa3 Vv AVKEKAX PiaHHIED KBaIpa-
TiB, pisHHIEw afo cyMOI KyDiB.

3. Axmo me TpuYsieH, TO NepeBipUTH, UM He € BiH KBaJgpaToM
IBOYJIEHA.

4. flxmo MHOrO4YJIeH MIiCTHTS DiNbINe TPLOX YIEHIB, TO Tpeba
cIpoDYBATH STPYIIVBATH 1X i 10 KOMHOI IPYIIH 3ACTOCYBATH
m. 1-3.

XOYELW 3HATHW LLE BINbLUE?

[HOAI BOAETLCH POIKNACTH MHOTOYNEH HE MHOMHMEW, AKWO O00aTH | BIGHATW Big
HLOFD O4MH | TOW Camuil BUpa3.

Mpuknag. Posknaow Ha MHOXHWKA OBoYneH a' + 4.
Po3zs’'szanna. [logamo Ao AaHoro Aso4neHa smpas da” — 4a’,

a'+d=a'+4a"—4da’+4=(a'+4a"+4)—4da’=(a" + 2)° — (2a)’ =
={a*+2—2a)a'+ 2+ 2a)=(a"— 2a + 2)a" + 2a + 2).

NEPEBIP CEBE

B Illo o3HaYae pOSKJIACTH MHOTOYJIEH HA MHOMKHHKH?
9 Aki e 3Haem crocodl PoO3KIATAHHA MHOIOWIEHIB HA MHOMHUKHA?

e 3a AKEMH (OPMYIAMH MO HA PO3KIAJATH MHOTOYIEHH HA MHOJE-
HUKH?

Hapeau npuIa U poskJaJaHHA MHOI'OYJIEHA HA MHOMHHKN 3 BH-
KOPHCTAHHAM KiJIBKOX cnocobis.




N Posgnanassa MHOTOMNSHIE Ha MHORHUEN

BUKOHAEMO PA3OM!

u Posknany Ha MHOMHHEHR BHpas ax' — ax® + 0,2ba.

Posza’'azaHHA.

ax' — ax* + 0,25a = 0,25a(4x" — 4x* + 1) = 0,25a(2x* — 1)

- :
a Poaknajgu Ha MHOMHUKH BUpaa n' — 5n° + 2nx — x° + 4.

Poszs’azanna.

A —Snt+eni - +td=(n'—-4dn" +FA) - = 2nx+ x)=

=(n' -2 -(n-2)=((n"-2)- (n—xN(n" - 2)+ (p—x)) =

=" -2-n+x)n*—-2 +n—-x).
B Poap’sskn piBaanng x°(2x — 5) — 4x(2x — 5) + 8x — 20 = 0.

Posze’azanna.

x*(2x — 5) — 4x(2x — 5) + 8x — 20 = 0;
x(2x — 5) — 4x(2x — 5) + 4(2x — 5) = 0;
(2x — 5}(x* — 4x + 4) = 0;

(2x — 50 x— 2)°'=0;

2x — 5 =0 abo (x — 2)* = 0;

2x=h x—2=

x=2‘5_ I=2.

BUKOHAW YCHO

618,

Posknaau Ha MHOMKHEKHR MHorowieH (613—616).
613.
614,
615.
16,
617,

0;

a) ba — 10¢; 6) 4x° — 4x; B) a‘c” — ac.
a) a® — n% 6) 1 — c*x*; B) 9 — a'.
a)1l - 2n + n% 8) 2°— 22y + ¥ B) 1 + 2¢* + &',
a) & =y 6) a® + 8; B) 27 — .
Poaknajiu Ha MHOMKHHEKH MHOMOYWIEHH, HaBeAeHl B Tabmuii.
A B B

1 a—1 o +2a+1 1+

2 -4 X—6x+9 27— ¢*

3 4c*—1 1-2m+m’ =2+

4 9x" — ¢ a’ - 2am +m* Bx'+1

Ald+ Da+1)
B (¢ + 1)a + 1)

b a(a+ 1)
I a(a + 1)°

Poaxiany Ha MHOMHHKHR BHpas a° +a° + a + 1.
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BUKOHAW NUCbMOBO B TEISITEYN

Posknagn Ha MuoxHUKH MHorowren (619, 620).

(619.)a) ap® — ax*; 6) ¢ — eps B) 2 — 8a%;
r) 27x°— 75; r) 18¢°x — 2x; n) 100a’ — a°.
a} xa® — xe’; 6) a® — an®; B) 20x* — 5;
r) 100am® — 25ax®; 1) 3x'— 27x; 1) 45a — 5a”.

C@P{)SE’H}EH PiBHAHHS.
a)x’ -2 =0
r) 2x* — 8x = 0;
(622.)Solve the equation.

Ta}x’—xzzﬂ;

6) x'— 36x°= 0;
r)dx* —09x" = 0

b) X' — 25x =0:

B) 12x" — 3x° = 0;
n) x° = 4x°.

¢) x* — 0,04x" = 0.

Posknagn Ha MHOKHUKH MHoTouwleH (623—0632).

623.)a) ax® — 2ax + a;
B) 27a® + 3a* — 18a*;
ry mx® + 4mx + 4m;
a} 4am® + 4dam + a:
B) Ta’ — 28a' + 28a°";
(625)a) ax' — x* + ax® — x%
@ B)a’h— 6a’ — be® + 6%
(626.)a) 4ab + 12b — 4a — 12;
B) n°a + n°b — 4a — 4b;
627.)a) m* — 2mn + n* — 25;
B) 64 — x* + 4xy — 4y%;
628.)a) x* — 2ax + a* — 16;
By m* — - —dx —4;
629.)a) x —a + x* — a%;
B) 2k + 3p + 4k° — 9p°;
r)a’+ b —a-b;
(630)a) a* — b* — a— b;

B} S5a — 2¢ — 25a° + 4¢%;
r)x—a*+x - a;
631.a) ac® + be — be* — ae;
B) ax — a* + ax’ — a’;
632, a) 2ax — axy + 2ay - ay’;
B) a’ — ab® — a* — ab;

6) 20a” — 20a* + 5a;

r) 45x" + 20x — 60x%;

n) p* + 6xp® + 9x°p°.

6) 3 — 6a + 3a’;

r) 6x° — 15x" — 24x".

6) x” —x'y + & —xy;
r)ap’ — b + bp® — a.

6) 10y" — 6xy” — by + 3uxy;
r} 9a — 9 —¢*a + ¢’

6) a’ — 6a + 9 — b%;

r) 16 — b* — 8a + a’.

6) ¥+ 2x + 1 — a’;
ryxi—-yp—6x+9.

6) a*— b*+a— b;
r)e'—e—m*— m;
nx—y—2+1.

6) 3¢ — 3d + ¢ — d%
r)x +y—u + x;
x)a+b-a’-b.

6) a’b + 3a + 3ab + a”;
r) 9a* + 6ab + b* + 3a + b.
6) nx + cx + ¢'x + c'nx;
r) & — 2xy +ut + x— 3.



L PosgnanaHHA MHEOTOMTISHIE Ha MHOKHMEW

( 633.) Hapenirs npHKIag ABOYIeHA, AKMHA € 0JHOYACHO PISHHIEH KBa-
® apatiB i pizEHiew Kybis. PosknagiTs iforo Ha MHOMHHKH.

BUKOHAW NcbMmoBO RHEISITES

Poaknajgu Ha MHOMKHHEHR MHorowieH (634—641).

(634.)a) 1:Jt:—2:1c3; 8) Ea‘ —Eazx“:

8 3 8

B) lﬂﬂg —ac+da; r) 21.1:6 —ixﬂyd.
4 4 9
- L, 27 9 1 o,

635.)a) Sx‘a—ﬁx"; 8) ga—Ea"c‘*.
(636.a) a' — 6a” + 54a — 81; 6) x' — 10x* + 250x — 625.
(637.)a) m* + 4m® — 16m — 16; 6) a' — 8a® + 128a — 256.

(638.)a) ac + be — 2¢ — acx — bex + 2ex;
& 6) a’x® + a’y® + 2ax* + 2ay* + X* +
(639.)a) x° + 2x* — acx — 2cx — ¢x” + ax’;
0) a"x*+ a’y — 2ax" - 20y + ¥+ i

(640.)a) (2n + 3)° — (n — 1)% 6) 4(x — y)* — (x + y)%
B)a —2ac+c¢ —x —2x-1; r)c"+4ac+4a’ -m°+2mn—n".
(641.)a) (3a + 2p)° — (a + p)% 6) 9p +q) — (p — q)%

B)a'—2a°+1-p°' + 2pe—c’;1)p° + 6pg + 9¢° — a* + 4a — 4.
[logait BHpas v BHrAALL JOOVTKY YOTHPLOX MHOMKHHEKIE (642, 643).
(642.)a) 8x" — x' — 3x + 1; 6) 2a* + a* — 18a* — 9a; B) x* — 37x* + 36.
(643.)a) ¢"— 16 — ¢* + 16; 6) 2x* — x* — 2x* + x°; B) x* — 26x* + 25.
Poas’skn pisuanasa (644, 645).
(644.)a) x* + 2x" — x = 2; 6) y' — 3y* + 4y = 12;
B} xx—3)+2x(x—-8)+x—-8=0;
r) x'(x° —4x + 4) — 9(x" — 4x + 4) = 0.
(643)a) " — 2y —~y +2=0; 0 2% =8x + 8x=12;
B) *'(2x + 1) — 4x(2x + 1) + 8x + 4 = 0;
r) x'(x* — 6x + 9) — 4x(x* — 6x + 9) = 0.
(646.) IIpn AxuX 3HAYEHHAX a 3HAYeHHA BHUpasy 8a’ — 4a” + 2a — 1:
a) nopieHioe 0; 6) mopiBHIOE 3HauenHio Bupasy 4a’ + 17
(647.)IIpu AKUX 3HAYEHHAX X cyMa KBaJparTie Bupasie x + 1i x — 1:
o~ a) Ha 6 Ginema sa kBajpar ix mie cymm;
" 6) ma 84 finpma 3a ix gobyTok?



ﬁé _E iéf JacTocyBalHa plaHKx cnocobis posknanatdya MHCroUneHis Ha MHOEHKWEW

(648, IIpu AKkHX 3HAYCHHAX @: 3HA4YeHHA Bupasy a' + 3a” — a mopie-
uwe 37

Hosenn Teepixenusa (649, 650).

Pizauiiga kpagpaTis ABOX NOCHLMOBHHX HelaAPDHHUX YHce]] JLIHThECA
Ha 8.

650, Keanpar HemapHOro 4mcia IIpH Aileddi Ha 8 mae B octaui 1.
duaiiagn xkopeni pispaena (651, 652).

(651.)a) x°(x° + 4x + 4) = (5x)° + 100x + 100;
6) 4x* — 12x° + 9x° = 36x° — 108x + B1.

(652)a) x*(9x" — 6x + 1) = (6x)" — 24x + 4;
6) 4x* + 56x* + 196x” = x* + 14x + 49.

PDEEJI&,I[H. HA MHOMKHHKH BHPas.

a) x'—10x" + 9; 6) a' + 4b"; B) x' + x* + 1.
(ﬁﬁij JloBeH TOTOMKHICTE.
(@—=5Y+ & =¢y —(a—=c)y=-80 b —oc)a - ). -

- LIKABI 3A4AN1

655 655 Poap'amu pisnanna P. Jexapma (1596— 1651'_’}'} -
a)y'—8y*—y+8=0; B) x' — 4x* — 19x" + 106x — 120 = 0.

( ﬁiﬁ_l Sanumu BiAnoBigHI 4HCI0Bl DOCHiIZOBHOCTI Ta JOMOBHH IX.
a) . o) . B)

657. CnpocTu BUpAas. 3
a) (0,875 + 0,6")"; 6) (3" + 19)%; B) (4' — 3" — 13)".
658. Poas'a:xu piBHAHHA.
ay(x -3V -x(x+4)=-1; 6) (dx +5)(x—2) - (2x — 1) = -

659. Buaiign NOMHJIKY B 3amuci.

26,48 569 BT .54 8 .62
T 9 79 97 63 63 63

Mepeiou 2a NOCUNAHHAM Ta

* Nigcymyid ronoeHe B poagini hittps://vse.ee/cgbd

* 03HAWOMCH 3 iICTOpWHYHUMK BipomocTamK hitps:/vse ee/cgbe
+ oai Bignoeigi Ha 3anuTadHg hitps://vse.ee/cgbb




N Posgnanassa MHOTOMNSHIE Ha MHORHUEN

3ABAAHHA ANA CAMOCTIAHOI POBOTH

BAPIAHT I

. P{'IERJIHJIH Ha MHOMHHEN MHOMOYIESH.

a) 27 + a’; 6) x° — 227y + ay’;

B) (2x + 1)° — 49; r) ¢ + 3¢" — 4¢ — 12.

. Hoeenu, mpo uncno 325° — 125 pginureca na 320.

. Posp'szxn pisrauns (x + 3)(x* — 3x + 9) = x* — 3x.

BAPIAHT Il

. Poskaanmm ma MHOMKHHKH MHOT'OYJIEH.

a) 8¢* — 1; 6) a' — 2a’c + a’e™;

B) (3x — 2)° — 64; r) a’® + 2a* — 9a — 18.

. Iosenu, mo uncno 127° + 27 pinurees ma 130.

. Posp’amu piBuanaa (x — 4)(x" + 4x + 16) = x* + 2x.

BAPIAHT I

. Poaknanm Ha MHOMKHHEN MHOT'OYWIEH.

a) 27n* + a¥; 6) m*n® — 2mn® + n%

B) (2 — 5x)° — 36; ) x*+ 5x°— x — 5.

. Iloeenu, mo uucno 332° — 8 ginursca ma 330.

. Posp’mn piBrguEA (x — 2)(x° + 2x + 4) = 2* + 4x.

BAPIAHT IV
. Poskiamgn HA MHOKHHEW MHOTOYJIEH.
a) x' — 82" 6) x” — 2x' + x°;
B) (1 — x)* — 25; r) n® + 2n* — 16n — 32.

. Iloeenm, mo uucno 186" + 64 mginuteca ma 190.
. Posp'sxnm piBrsuES (x + 5)(x° — 5x + 25) = x° — 25x.




ToTyeMocq 1o TEMATUMYHOTO OUIHIOBAHHA

roTYemocsa Ao TEMATUYHOro OUIHHIOBAHHA ’ Y
!
S

Tectosi sasgaHHa Nol

B SHaliiy HeNmOBHHII KBajJpaT cyMH Bupasis 4 i y.
A16 + 8y + ¢y B 16 + y*
B (16 + y)° I'16+ 4y + y°

B Cupocru Bupas (x — y)(x” + xy + y°) — x°.
Ay Bx = B -y’ I2x—

B Posaknanu Ha MHOMKHHKHM MHOToWIeH ba” — 5.
AbBa*—5) Bba-1Y Bba+1Y¥ TIbla-—1)a+1)

@ flke 3 uncen e KopeHeM piBHAHHS (x + 2)(x* — 2x + 4) = 07

A2 B -2 B -4 r4
B Posknagu HA MHOKHHKH gBouieH x' — 27,
Afx=3Mx" —3x+9) B(x— 3)(x*+ 3x+9)
B(x—3)x—3) I' (x - 3)°
z 2 3z
@ 3Halinn 3HAYEeHHA BHPA3Y [5—3] I+?+‘!§I , AKIo 2 = 4.
A-19 B 19 B —E T E
2 2
a flxe uncio He ¢ KopeHeM piBHaHEA 4x° — 16x = 07
AOD B -2 B2 r-3
a Sanumu y sHrIsgl gobyrky supas x° — 2x' + x — 2.
A(x—2)x'+ 1) B (x + 2)x'+ 1)
B(x—2)x"+ 1)(x+ 1) Pix=2¥z+ 1Nz = Lifx + 1)
a Cnpoeru Bupas (y* — 4y + 16)(y* + 4).
A4+ ) B y" + 64
B (y' - 16)(y" + 4) I (16 - y)°

@ Yucno 15° — 9° me ginurses Ha:
A2 B 3 B6 riz2




PosknanavHda MHOTOUNEHIE Ha MHOBHMEK

TUNOBI 3ABAAHHA A0 KOHTPONbHOI POBOTK Ne 4

o Poskiann Ha MHOMKHHEH MHOrodneH 3x° — 48,
A 3(x* — 45) B 3(x — 4)
B (3x — 48)(3x + 48) T 3(x — 4)x + 4)

a Poap’ s pisHsaEEA x°— 6x + 9 = 0.
AO b3 B-3 I' 3 abo —3

B ITopait v surnani muorownena (a — 2)a” + 2a + 4).
Ad*—4 Ba' -8 B(a-2) Fa®-2

3 YeraroBH BignowigHicTs Mixk Bupasamu (1-3) Ta Ix poskiagom
Ha MHOKHHEHR (A—]1).

1 2a — 8a° A ala+ 3)a*—3a+9)
220° —4a + 2 B 2a(1 - 2a)(1 + 2a)
3a'+ 27a B 2a(l1 - 4a)

I' ala — 3)a + 3)

A 2(a - 1)

B SHailiu sHadeHHA BHpasy, aximo p = 0,897.
27p° — (3p— 1)9p" + 3p + 1) + p + 2.
B Poaknagy MHOTOYJIeH HA MHOMKHHUKH.
a) 3a’b® — 24a’b’c’;
6) 25x° — 10xy + y° — 36;
B) 8a® + 4a*b — 2ab* — b".
B Crnpocrn Bupas 3a*(a + 2) — 6a(a + 2) + 12a + 24.

B Poap’sku piBHAHHEA.
a) x* —4x"=0;
6) x° + 3x* — x* — 3x* = 0;
B) x' — 4x" + 16x — 16 = 0.

OdopaTkose 3ag0aHHA

B PoakJagn Ha MHOMHHKH BHDA3.
a) a' + 4b*; 6) a'+ ba® + 4.




«Hemae xoaHoT rany2i NoaceKoro 3HaHHe,
KYOM HE Bxoouny 6 NOHATTA Npo dyHKL Ta
ix rpadivHe 306paxeHHs. »

K. @. NeGeduHyes

]

MYHKLIA — 04HE 3 HANBAMIWBILLKMX MOHATE MaTEeMaTUKK, BOHA 43€E
MOMAWBICTE AOCAIAMKYBATH | MOABNIOBATY HE TINLKWM CTaHW, @ 1 Npo-
uecw. flocnigswenHa npouecie | ABWLL 3a 4ONOMOrol dyHKLIW — 0auH
3 OCHOBHMWX METOAIB Cy4acHOI HayKkK. T BUBYaTUMELL PYHKLUIT B yCix
HACTYMHUX KNacax i y BULLWX HAaBYaNbHMX 3aKknafax.

Y ubomy po3aini TV gisHaewca npo:

dyHKLIOHaNbHY BiANOBIAHICTE;
cnocobu 3agaHHA dyHKUIT;
rpadir oyHKLUIT;

NiHIMHY DYHKLID;

NpAmMY NPONOpPLIHICTb.




§ 16. Wo Taxe pynkuin?

KNH4Y0BI C/I0BA

{ yHkuia — function, aprymeHT — argument
0BnacTe BU3HaYeHHA — domain, oOGNacTk 3Ha4YeHbL — range

MoziHa HABECTH YMMAJIO IPHKJIALLE 3ae:HocTel 1 Bignosi tHocTel
Mi aMiEHHMH.
o [lnomia KBapaTa 3aJeHUTh Bil JOBAUHAN foro cToporn. Koxxuaomy
3HAYEHHIO JOBAHHHE CTOPOHH KBaJpaTa BiIIIOBiAAE €1MHEe SHAYEHHA
Horo mromi (Man. 16.1).

L]
Man. 16.1

Maca kycka Kpeln 3alemuTh Bijg iioro o6’emy. KoxuomMy 3HA-
yeHHI0 00'eMmy V Kycka Kpeiian Bigmosifae elHHe 3HaAYSHHA iforo
MACH M.

KoxHOMY 3HAYEHHIO MACH Ba)Ka, MigpimreHoro no npy:KHHH,
BiIOBiJjae NeBHA JOBMHHA Npy:KuHHA (Man. 16.2).

KoxBOoMY 3HAYEHHIO TeMIIePaTypPH I10- é G

BiTpa ! Bignoeigae eJHHEe 3HAYEHHSA
BHCOTH /i CTOBIYHKA PIIHHH B TEPMO-
MeTpi.

KomxuoMy 3HAYEHHIO 3MiHHOI X BifIo-

Biflae elUHe 3HAYEHHA BHpasy 2x — 1.

Jlna HayKH i IpaKTHKHA BaXKJIMBO BMi-
TH JOCTIIMKVBATH Taki BigmosigHoCTi, AKi
HASHUBAIOTL QYHKUIOHANbHUMU &i0nosid- Man. 16.2
Hocmamu, abo gynryiamu.

VY posrisHYTHX DPUKIALAX ieThea Npo 3B'A30K MiX ABOMAa 3MiH-
HuMH. OHi 3 HUX, 3HAYeHHA AK0l BHOHpAaOTEL JOBLIEHO, HA3HBAIOTEL
Hesalex o sminnolo, abo apeymenmon. [lHITY 3MIHAEY, AKA 3a€KHUTh
BiJl ApryMenTy, HAZUBAIOTL 3AIeHMHOW IMiHHON, abo (hynkuico.

Hanpuxknan, HesaneHIMH 3MIHHUME (ADIYMEHTAMHE) €: JOBKHHA
CTOpPOHH KBajapaTa, 0b’eM KycKa Kpeiiji, Maca Bajka, TeMIepaTypa
nopitpa. Ix apavennsa mMoxHa ofMpaTH JOBiNLHO. 3aMeKHUMH 3MiH-
HUMH OYAVTH: MIOMIA KBAAPATA, MACA KPeHIH, NOBMHHA OPYIKHHHA,
BHUCOTA CTOBIMMHKA PIIHHH B TepMOMeTpi.

B
=1

-




mmjn Take dgyHEia?

_

AKmio Ko/KHOMY 3HAYCHHIO He3ajleKHol 3MiHHOT X
Bianosinae equHe 3HAYEPHHA 3aleskHOl 3MiHHOL Y,
| TO 3MIHHY y HA3HBaIOTh PYHKYIiCO BiY X.

3a TakHX YMOB 3MIHHY X HasHBalOTL apryMmeHroM (pyHrmii y,
a signopigmricTs Mim x i y — dyHEDioHansEHOIO BignoeiguicTio, abo
dyuknicio.
¥Yci saravennsa, axi Moxe HabyBaTH aprymenTt pyHrOii (x), yrso-
PIOIOTEL ob.tacme susHaveHa pyuruil (D). A el Bignopinni snavenns
dyarnii (y) — obracms snavensv Ppynruil (E).
e Bucora h croBmumuka pizunu B TepmMoMeTpi — (hyHKIiA Big Tem-
neparvpu ¢ (Man. 16.3).
h — Qynxnis, II!—I | =
{ — aprymenr. 2l
HAxmo 3a nody : i
TeMIeparypa t sMminmnacs eig —5 g0 7',
BHcoTa h — Big 20 em g0 32 cwm,
T0 06J18CTI0 BH3HAYEHHA (DYHKIT € Tpo-
Mizkor Big —5 go 7, a obnacrio 3Ha-
yeHL — IpoMidkok Big 20 em 1o 32 eMm.

e Man. 16.3
3a ponomMorow (GYHKEOIH MOIeT00ThH

i moenipsxyioTh pisHOMAHITHI mponecH, o BiIGYBAIOTECA HABKOJIO
Hac. [Ing nboro peanbHy CHTYALLID meperaagaloTs 3i spuuaiinol MoBu
Ha anrebpaiyny, ToOTo CKIAJAIOThE MATEMATHYHY MOAENE HaHol Big-
NOBiTHOCTI.

3o6paxeni rpadik (man. 16.4) i rabauia — mogeni pyERIIOHANL-
HHX BimoBigHOCTelH MiM KOHKDPeTHHMMH JHAMH MicAlf i cepegHLOIO
TeMOepaATYPO NoBiTpA B i gHI.

Temnepamypa
nosimps, "C

i
14

¢
16 /
=]
'

2345 67| Henw micays

Man. 16.4

0111 | 02.11 | D311 | 0411 | 0511 | DB.11 | O7.11
+5° +8 +14* +14° +12° +12¢ +8¢




Poanin 3. =0t

dynkuio MoxHA 3a7aTH QOPMYIIOID.

e § = @° — BigmoBigHiCTE MiMK HOBMHHOIO @ CTOPOHH KBajparta i
HOro ILTOINE S;

e | = 2nr — BignoBigHicTE MiX pafiycoM r KoJa i JoBRXHHOI [}

o y=2x—1 — BignopiguicTs Miz 3HaueHHAMY 3MiHHOI x 1 aMiHHO] ¥
Take safanHa Jac MOSKIHBICTE 3HAXOMHTH 3HAYeHHA QYVHKINT s
IOBLIBHOTCO SHAYCHHA APIYMEHTY.

Armo ¢gyeEnie sagaoTs QopMylon i HiYoro He roBOPAThL PO
obiaacTs 11 BH3HAYEHHA, TO BBAMKAIOTE, M0 I oblacTs — MHOMHHA
BcixX sHaveHb aminHOI, npm akux dopmynaa mae smicr. Hanpuknan,
obnacTs BU3HAYeHHA (YHKOIL y = 2x — 1 — MHOMKHHA Beix 4mcen,
oBJIacTh BU3HAYECHHA (PYyHKIIT y = % — MHOXHHA BCiX yMces, Kpim
gucaa 1, ockineku Ha 0 JliHTH He MOMKHA.

Obnacrio BusHaveHnna (PyHruil, Aka sajgaerscAd MHO-
 rOWJIeHOM 3 OJHi€I0 3MiHHOI0, € MHOKHHA BCIX 4YHCeL.

dyaKUio MoMKHA 3aaTH TabJaIHIIED.
Hanpuxknag, ¢pyurnio y = 2x — 1 ana nepmux necATH HATYPAIb-
HHUX 3HAYEHL X MOJKHA 3aJaTH V BHrIAAl Takxol Tabmmii.

x | 1 |2 |3 |4 |8 |6 7|8 8]
y 1 3 5 7 9 1 | 13] 15|17 |19

Tyr: ofnacrs Bmanavenusa: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10;
obnacTek 3Hauenw: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19.

Tabnuurwuii criocid saganaa GyHKILT 3pyUHM THM, 10 118 MeBHEX
3Ha4YeHL apryMeHTV Jo Tabauili Bie 3aHeCeHO BiAMOBiNHI sHAYeHHA
dyEKLi], ToMmy He Tpefa pobuTH Oyab-aKkux obuncnens. Hespyummi
BiH THM, mo Tabnuna 3aiiMae 6ineme micna. Mo Toro :x, Ak npaBHmIo,
MicTHTE 3HAYeHHA (PYHEIIL He 118 Beix sHAYEeHB API'YMEHTY, 4 TIIBKH
oI JesKuX.

dyrKUi0 MOKHA 3aJaTH CI0BAMMN.

Hanpuknan, AKIO KOMHOMY ILIOMY 4YHCIY IOCTABHTH Y Bigmo-
BigHicTh oro KBagpar, To ofep:KHMO GVHKOI0, 06JIacTi0 BH3HAYEH-
HA AKOI € MHOKHHA LOIMHX 4Hce]d, a oblacTio 3HaYeHb — MHOMKHHA
KBaJpaTiB HATYpaIbHHX YHces i yucio 0.



mmg Take dgyHEia?

XOMELN 3HATW LIE BINbLUE?

CnoBo dyHELIS MAE A [HLWE 3HAYEHHA: QIANLHICTL, BUKOHaHHA. Hanpuknag, roeo-
pATL NPo GyHKUIT cTApoCcTKH Knacy, hyHKL neYiHky 8 opradizmi mogudu. | Cnoso «ap-
FYMEHT» HEPIOKO BUKOPWCTOBYIOTh B IHLLOMY 3Ha4eHHI. Y noriui nig cNoBomM «aprymMeHTs
pO3YMIDTL A0KA3, NACTaBY, Ha DCHOBI AKD| BCTAHOBNIOKTE ICTMHHICTL 260 XMOHICTL
TOTO 4K IHLIOrO CYIKEHHS,

SBEQHM YBAry Ha CNIEBIOHOLWEHHA NOHATEL «hyHKLO-
HAanNLHA 3aNeXHICTL: | «PYHKWIOHANLHA BIANDBIOHICTE
(man. 16.5). 3 manioHka BUOHO, WO iCHYIOTE Bignosia-
HOCTI, AIKi He & 3anexHocTamMK. Hanpwknag, dopmyny
y=0-+0"-x y=1"3a0a10Tb QyHKUIl, ANe B HAX 3MiHHI
I HE 3anexaThb Big x.

Ha koopouHaTHIA NpAMIA, KpiM TOHOK 3 palioHank-
HUMW KOOPOWHATAMW, CHYe Beaniy Takux TOHOK, KOOp-
OWHATI AKMX — YWCAA HE PalioHanbHI. x HAZWBAKTL
ippaLioHaNEHIMIE.

PawioHansHi 4Mcna pazom 3 ippauioHansHUMKY YyTBORIDIOTE MHOXHMHY OiHCHWX
uncen (R). JoknagHo 3 QiRCHWUMKA HMCAAMM Ta X BIACTMBOCTAMK TW O3HAROMILLCH
y 8 xnaci. A QOTK, MAKOYW HAa YEA3I MHOMXWHY OjACHWX Ymcen, Dyaemo BMKOPUCTOBYEATH
CNOBOCNONYYEHHA «yCi yncnas,

'NEPEBIP CEGE

a ChopMynii o3HadenHEa GyHKI] Ta HaBeIH NPHUEIAI.
1o HasuBaloTE APryMeHTOM (PYHKII?
@ Illo masuBaloThL: &) OBJACTIO BH3HAYEHHSA (PYHKIIIL;
0) obaacTio 3HAYEHE PYHKINI?
e fAx moxua sagasaTH QPyHKIII?

BUKOHAEMO PA3OM!

B duaiigm smavenHa (yHEODII, 3aganol dopMyIon
y = 2x + 7, akl BignoBigamTL TAKUM 3HAYEHHAM
aprymenty: 0; 4; 0,8.

Posza’azanna.
Axmox=0,70y=2-0+7=T;
akmo x=4,T0y=2-4+7=15;
akmo x =08 Toy=2-08+7=28,6.

a 3Haiinu ofaacTs BH3HAYEHHA (QYHKDIT.
5
-9

BAy=1—-5x+ 8"+ 1% 6y=




LB

a)
0)

BUKOHAK YCHO

660. Hu sanexuTs NepaMeTp KBagpaTa P Bij TOBXKHHH Horo

661.
662.
663.

664.
665,

666.

(667.

TER dyreuia

Pozs'azaHHA.

dopuyna, 3a JONOMOT0W AKOI 3ajaeThed (PYHKIIA, — MHOTOYJIEH,
a ToMmy 11 obracTh BU3HAYEHHA — MHOMHHA BCIX 4HCes;

aMiHHA X MoO:e HabveBaTH OVIbL-AKHX 3HAYeHb, KpiM THX, IpH

AKUX 3HAMEHHHK Jpoby JOPiBHIOE HYJIIO.

2

x*=9=0,(x—3)x + 3)=+0, 3asigcu x # 3 abo x = —3.
Orxe, obnacTk BH3HAYEHHA QVHKOII — MHOMHMHA yeix umcen,
KpiMmx=3ix=-3.

cropoHu a? Yu e P pyuKLico Big a?

06’em kyba aHaxonaTe aa dopmyaow V = a’, ge
a — noBxxHHA pebpa KyOa. Uu sanae na dopmyna
¢vernin? fkuil i1 aprymentT?

[Inomy kpyra 3HaXoJATh 3a (opMyIow S = nr .
Yu sagae na dopmyaa dyuknin? fAxa il obaacts
BH3HAYCHHAT

I'veruna migi — 8,6 r/en®, Bupasu (hopMy 1010 BIATIOBIAHICTE MiK
o6'emom V' Kycka migi Ta floro Macow m. Yu € m hvHKIIIeo Big
V? fAxwnit i1 apryment? fka obnacts BUsHAYEHHAT

IsuakicTs asrobyca — 55 KM/ron. Ak s3ajrexuTs npoiileHni
aBToDyVCcOM mMaAX 8 Big gacy t? Yu e amigHa 5 dyaxmiew Big 1?
[L1oma NpaAMOKYTHHKA 31 cTOPpOHAMHE 5 M 1 X cM JOpPIBHIOE S CM".
Yu ¢ samiara & dyuxnieo Big x? Axuii 11 aprymenT?

dynkiio s3agano popmynowo y = 3x — 1. 3raiigu 3HaveHHA QYHK-
ii, 10 BiINoBilae 3HAYEHHIO API'VMEHTY —2.

A8 b -9 B -7 I's

Yeramosu BimopigHicTs Mix 3HaYeHHAM aprymesTy (1-3) Ta
sHaveHuAM QyerUii (A-T"), s3aganol dopmynow y = 4x + 1.

1 2,5 2 -2,5 3 -3
A -11 b9 B-8 rii

.Hpo aky 3 dyEKOili He MoMKHa ckasaTH, mo 11 ofnacTio BH3HA-

JeHHA € BCi ‘-IH{',.]'IH?
A y=12¢ Boy=18-x Bly=> B g
y= . /713 T 1ax
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BUKOHAW NMCbMOBO 1131

BHpaﬂiTL hopMYII0I0 BIAMOBI IHICTE MiM JOBHHHOW a

@0 ¢cTOpPOHH PiBHOCTOPOHHBOTO TPHKYTHHESA i floro mepH-
merpoM P. Yu e amiana P dyukniew sig a?

(670.)Mipn cymimkuux kyTis — o i B. 3agait hopMyI0I0 3a1eXKHICTS O
Big (. Yu e o dyarniero Big B? Hrui if apryment?

(671.)Yn zanemurs giamerp Kona d Bix iloro pagiyca r? Bupasu mio
JanemHicTs GopMyIoI0.

(672.)Bignosigmicte Mix micThbMa HepIIMMH HATYPATBHHMH UYMCTIA-
MH Ta IX KBagparaMu 3o0paskeHo Ha MaliwHKY 16.6. Yu e na
BignmoeigHicTs GyEEDiIc? 3anumu Ii: a) obnacTh BH3HAYEHHHA;
0) obnacTs 3HAYCHE.

(673)Ha mamonxy 16.7 sofpaxeno BignomigmicTe Mim wuciamm
1, 2, 3, 4 Ta ofepHeHMMH O0 HHX 4YucaaMi. Yu e ua pigmosin-
HicTs pyEKLIico? 3anumu ii: a) obnacTs BUaHAYeHHA; §) obnacTs
3HAYEHD.

o

1
2
1
3
1
4

Man. 16.6 Man. 16.7

6
(674.)Dyuruino sagano QopMyron0 y=—. 3aN0BHH TAGIHINO.
x

x 6 | -3 | -2 | -1 1 2 3 6 |
y |

@@The function is given by the formula y = 0,3x. Fill in the table.

x -10 -3 I
03 0 1,2 1,5 15 |

- *

®dyuknio sagano dopmynoio y = x° + 3. Ckuaan rabauio ii sua-
YeHEL A [MepIINX JAecATH HATYPAJILHHX 3HAYEHL Ii ApryMeHTy.




TER dyreuia

(677,)Cxnagu rabnumio sHaueds GyHKOIl m = 42 — 3n gna nepmmx
JecATH HATYPAILHUX 3HAYEHL 3MiHHOL N.
Buaiign obracTk BusHavenna dyHKNIL, saganoi dopmyroo:
x

Ay=3x-T: By y=—"—_ B)y=5x"—x+ 3.
)y )y <15 )y

Vuens mas 50 rpu. Bin kynus x maninox mo 6 rpm, micas gworo
@ B HLOTO 3aJIHINIAIOCE Y I'pH. 3agaiitTe dopmynow (pyHKENI0, 9Ka
BHpakae sane:kuicrs y Big x. Hka ii o6nacte BusHavenna?

I_liHa 1 xr Tosapy — 250 rpu. Ax sanexuTs BApTicTh OHOrO
TOBApPY Y Big iforo macum m? flka BapTicTs TOBapy, Maca SKOI'0
nopieale 18 kr? Toeap akoi Macu komrye 125 rpu?

Ha{J}Ta OpoXoAuTs Tpyoow 3i meuakictio 12 t/roxn. Crineskn
Ha(TH NPOXOoJHTE TAKOW Tpyhow 3a 3 roa; sa f rog? Haowmmn

Biamoeinny qopmMyay.
GRLIILHH XBUIHH Vv ¢ rox? Bupasu mw signosigricTs hopMyaoio.
Cranagu tadbnumo ana 10 sHayeHs apryMeHTY.

Bannmn opMyny vHEKILL, AKIIO:

a) sHaueHHa QyHEOI] HpoTHIeAH] NOABOCHEM 3HAYEHHAM apry-
MEHTY;
6) amavyeHHs (pyHKIOIT B 5 pasie Ginemii Big sHAYEHL APTYMEHTY.

tﬁ}rHRuim sagano dopmynow y = 2x + 5. 3ualiqu sHaYeHHA QYHE-
uii, Aakmio x gopisuioe: 1; 0; —3; 7; 1000.

E'-Hai?mu aHaueHHA QyHELOII, saganol GopMyIoio:
a) y = 8x — 5, AKe BiANOBijae 3HAYEHHIO APTryMEHTY, 110 AOPiB-
Hoe —2; 0; 1,5; 12; 25;

6) y :—§+1, AKe BiAnoBigae sHa4YeHHID apryMeHTY, IO J0piB-
Hioe —8; —1; 0; 1; 20.
2
fIJ}"HRlli}G 3agaHo (OPMYIIOH yzgx. [Ipn axkomy 3HaA4YeHHI ap-

IYMeHTY dHaueHHA (PyHKIL gopisaioe 207

3Haiiiy 3HAYEHHA APIYMEHTY, [IPH SKOMY:

a) sHadeHHa QyHKIII y = 3x + 2 nopiesHioE 8; 2;

4
6) amavenna pyHruii y :—3 JopieHIOE —2; 2.
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BUKOHAN NMCbMOBO =11

Haunmn dopMyny, AKa BHpAMae 3a/leXKHICTH KyTa
¢ OpH OCHOBL pieHOoOegpeHoro TPHKYTHHKA BLI KyTa
p opu itoro BepmuHi. Yu sanae ua popmyna dpyurnin? Hra ii
obnacTh BU3HAYEHHHA?

H.[BH,I[RiCTL asroMobina — 70 kM/rox. Bupasm dopmyion 3a-
JeKHICTh HLIAXY 5, NpoiigeHoro UM aBTomobinem, Big yacy i.
SanosHH TAGIHILIO.

tvon | 1 |2 | 3 |4 |8 |6 |7 |8 | 9]|10)]
8, KM |

T‘j.-’pHCT nepebysae Ha BigcTraHi b KM Big micta 1 maGnuxaeTbcH
no Heoro 3i meHAKicTio 4 kM/rox. Ha akiii sigerani Big micra
oyae Typuer yepes 10; 20; 30 xe? Ynw € na Bigcrans hyHKOien
Bixg uacyv? 3agai ii opmynow. Ara i1 o6racTk BUSHAYCHHAT

Ha craami 6ymo 600 T syrinna. Hloxasa 3i ckaaagy BHBOZHWIH MO
40 T Byrinna. Bapasu dopMyio0 3alexHicTs KinkKocTi Byrinaa
m Ha ckJajni Big wacy f. Un € 1ma sanexHicTs QyHKLIIEw?

B opHOMY moiiMi — 2,54 cM. Bupasu ¢opMynaMu BignosigaocTi,

[] #AKiJaioTh 3MOT'Y NEepeBoJUTH JOBXKHHHA B JIOHMAaX ¥ CAHTHMEeTPH
i B caHTHMeTpax — vy Aoinu. CKaagw Bigmoeigni tabmmimi.

Ha farasHuX NOJHIAX JiTaKa MICTATHCH
Mavcwmansne 38 K

? Takl Hagnucu. Bupasites dopMyiaaMe Bigmo- awens B4 W
A BigHocTi, AKI JAOTH 3MOTY HepeBOJHTH MAacy '

- i ; ad it a8 kg
0 = Kinmorpamax v (hyHTH 1 Macy v ivHTax — Lo Sk o

v Kinmorpamu. BUKOpHCTOBYHTE YHCIa, OKPY-
rJeHl 10 COTHX.

,[[{IB.}RHHE[ Koxa | = 2nr, ge r — ioro pagive. Bupasu r uepes [.
U
3 dopmynn [ :E Bupasu: a) UV; 6) A.

(696.)[Tepumerp kBanpara P = 4a, ge a noskuHA iloro
cropoai. Bupasu a uepes P.

697.)3uaiign obnacTh BH3HAYEHHA (DYHKILII.

3 3 3 1 7
=—X; ﬁ =—73 = 3 =— T = z_
a) ¥ 4.1: )Y 4x Y 4+ x Y x(x—3) YR
SHame obinacTs BHaHaveHHA dyvaKIil, saganol GopMyIow.
a)y=x(x+5); 6)y=(+6)x+8);  B)y=—0
x+5

L 3 S



) Gyuruia

P}y=i: l‘}y=L; 1) u=2—x-
8x-1 x* -36 Y 1-25x2
13 KBaJipara, CTOpoHA AKoTro aopisuioe 10 eM, Bupizann Kpyr pa-
givea x em (man. 16.8). Ak sanexuTs mIoma yreopeHol hirypu

Big x? 3uaiingn obnacTk BU3HAYCHHA micl pyHKIIIL.

Saﬂﬂmifrl, thopMyIy, 38 J0IIOMOro0 AK0l 3HAXOAATE ILToIL sadap-

+“ OomaHHX (iryp, so0pakeHnx Ha mMamoHKY 16.9, a, 0. 3naiigiTs
o0JacTh BHIHAYEHHA oJepaaHlx (PVHEIM,

10

/)

Man. 16.8 Man. 16.9

Cruragn TabIuIo 3HaYeHb PVHKINT A1A MiIMX 3HAYeHb ApIYMEHTY
x, AKIMo —3 < x = 3:

x2+3, armo x <0,

. B) y=1x
—2x +5, axuio x > 0; E+3, Axmo x > 0.

2x+5, akmio x <0,

a) y=
mﬂ’ﬁcyﬁ YHCA0BlL gami, AKI XapakTepHavIOTE HAPOAMKYBaHICTL B
L_] YI-.paml 3a pmm ICH‘j.i"BaHHE Heaa JIesHOoL “&’Hpaum Barmmn nam B

o
aa gonomorow «Maiicrpa giarpam». Konm Hapom:xyBanicTs Ovia
HAHBHINOW, 4 KOJH — HAHHHKY00? &

TDS Ha aepax 6yIHHKY BCTAHOBJIeHO JoModoH i3 mudpa-
mu 0,1, 2,3,4,5,6,7, 8,9. Ina koxH0l KBADTHPH
HATAETLCA KOJOBHI KII0Y i3 ABoX OVAL-akux mupp. CKilbkn
KOQOBHX KJIOYIB € BIIEHHMH, AKIIO B 6VIHHKY 96 kBapTup?

704. 3uaiinn octagH0 HEQpY 3HAYEHHA BHPA3Y.
a) 17 =455 4 00%, 6) 1427%% _2003'%2,
B) 248.157%6 +842.326'°7 .

128



m Cpadix dyriuil

EMPABW ONA NOBTOPEHHA

3 f?_lflE_:.BenncnuennnT ime 3 oguoro cena B innie 3i MBUAKICTIO -——
10 kM/rox. Axbn Bin ixas 3i meuakicTio 12 kM /Toa,
TO NpHixas 6M Ha roguHy panime. fxa Bigcrans mim cemamm?

' 706. Ilosnau Ha kKoopauHATHIH mnommui Touxm A(5; 2), B(3; 2),
€03 2), M(-1; 2), H(-3; 2), P(2; 2). Yu Bci BOHH JIeaThb Ha
ofHii npamiit? ki KoopAHHATH MAaKTEL TOYKH, IO € CEpeIHHAMH
Bigpiskis AB, AC, AM, AH i AP?
i 7_[!7 Poas’axu piBHAHHA,
) d(x—3)+ 2(b —x) = 8; 6) 7(5 —y) + By — 3) = 18.

§ 17. Npadik dynxuii

KAHO4Y0EI CNOBA

f rpadik dyHruii — graph of a function
KODPAWHATHA NnowwHa — coordinate plane

Ilpoeeaeno Ha IIOMIHHI B HepneHIHKVIAPHI KOOPIHHATHI mpaMi
x iy, AKi NepeTHHAIOTHCA B NOYATKY Bimmiky — rouni O (man. 17.1).

= u

B
- ; |
ILnomuny, Ha akiil zagamo Taki ; 2
KOODPIHHATHI NpAMi, HAZUBAIOTE nowarok O b
(L] z
Koo pIUHAmMNIOI0 LIOMMHOI0, ITPH- e A

p Bltk aBouuc
MY X — Eiccio abcuuc, npaAMy y —

Bicecwo opaumaTt, Toury 0 — mo-
. 4ATKOM KOOPJHHAT.

Koxxniil Touni koopauHaTHOI NIOIIMHE Bigmosigae mapa yHcel
(man. 17.2).



T'opopars, oo Touka A Mae
KoopauHaTtd 3 i 2 (man. 17.2).

Sanucywors: A(3; 2).
L

abocuuca opowHara

IHepuioo 3aB:KIH MHIIYTH aGcHCy.

g7 = =—=—— 4B
Komxniit napi uncen Ha KOOpPAMHATHIH -3
IJIOIIUH]I BiNoBigae €IHHA TOYKA. Man. 17.2

B(5; -2) i c[—a;aé).

Hexaii maemo pyvHKIIO
y=2x-3, ne—1< x <5. Cknape- _
MO Tabauiio 3HaYeHs niel pyuknii | x | -1 0 |1 12 /3 435 |
IJIA [iIUX 3HAYEHE APTYMEeHTY. # |=5|=3(-1| 1T | 3|5 |7 |
HanecemMo HA KOOpPJAHHATHY

IJIOU[HHY TOYKH, KOOPAHMHATH AKKUX nogado B uii rabmuui. [Tobyny-
€MO TOYKH 3 KoopamHaTtamu (—1; —35), (0; —=3) i 1. x. Hicramemo 7
ToyoK (mMan. 17.3, a), yci BoHM HaNeXATh OJHINH npamiil.

Hapamo aprymenty X me Kitb- [~ T o oT0 1555 [35] 45 |
Ka ApoBoBHX 3HAYEHB i 00YHCIUMO

. |y |-a|l-2]0|2]a]|s8|
BinnoBinHI IM 3HaYeHHA (YHEIIIL.

Honmopaunmo manmwosok 17.3, @ ToYyKaMM, KOOPJHUHATH SKHMX [I0JaHO
B it Tabmuui (man. 17.3, ). Born rakox posmimeni #Ha rtiit camii
npamiii. AKIE HagaBaTH APryYMeHTY X iHIIMX 3HAYEHEL (TAKHX, IHO
-1 < x £ 5) i Ho3HAaYaTH Ha KOOPAMHATHIN nuomuni Binnoeinai Toy-
KH, TO IIi TOYUKH YTEBOPATE Bigpisok (man. 17.3, &). Lleit Bigpisox —
rpadik dyEroii y = 2x — 3, ofnacThk BU3HAYEHHS AKOI — IIPOMIiMOK
-1 € x £ 5, a o6nacTh 3HaYeHs -5 <y < 7.
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(1 rpadix dysxuil

fAximoe nobyaoBanmi Bigpisok TPOIOBACH-
TH VABHO B 06uBa 60KH, TO OJePHHUMO NpH-
my. lla npama — rpadgik dyrKnii, saganol
rielo camolo dopmynow (y = 2x — 3), ane Ha
MHOMHHL Beix umcen (man. 17.4).

(el - - LI = PR

I'paghiom ¢rynryii HAZHBAIOTE MHOKH-
HY BCiX TOYOK KOOPIHHATHOL IJIOIMIHHM,
abcuuCcH AKHX JOPiBHIOIOTH 3HAYeHHAM
ApryMeHTy, OpAMHATH — BignmosixaHM 58158 S
3HaYeHHAM (pyHKUil. L= e
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HAximo onmucaarM cnocoboM mobyayBaTH

rpadik yHEOII y:% 3a VMOBH, II0
1 £ x £ 6, To gicrameMo KpHBY JiHii0
(man. 17.5).

Mawun rpadik dyvEENi], MomxHA aIa
0y Ib-AKOT0 3HAYEHHA aprymMedTy (3 obaacri
BH3HAYCHHA) BKASATH BiNOBi/iHe 3HAUYCHHS
dyurnii. Hanpuknayn, sHaiijemMo 3Ha4YeHHSA
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dyurnii y =%, akmo x = 4. llykaemo Ha Mar, 178
oci x Touky 3 abemucoio 4, Ha rpadiky asaxogumo Touky M 3 abeim-
coio 4, a Ha oci opauHar — opauHaTy ToukH M; BoHa popienioe 1,5.
Orxe, KopHeTYIOUHCE rpadikoM dyHKOI, MoMKHA cKJIACTH TabIHMIIO
ii aEadeHb, TOOTO rpadik zagae QYHKIO.
I'paghivnuit cnocid 3aganna GpyHEOIT 3pyYyHNl CBOE HAaO4YHICTIO.
Huenaunce Ha rpadik, ogpasy MoHA 3" ACYBATH BIACTHBOCTL (DYHKINI:
s 00JIaCTE BH3HAYEeHHA i 00JacTh 3HaAYeHEL (PYHKIIIL;
® IIpH AKUX 3HAYECHHAX APrYMeHTY sHaveHHA QpyHrOii gogaTai, npr
AKUX — Bif'eMHi, IpH AKHX JOPiBHIOIOTE HYJIK;
* HAa AKHX NpoMiKKax (PYHKNiA 3pocmae, a Ha AKHX — cnadae.

DyHKUil0 HAZUBAIOTE 3POCMAOY0I0, AKMO OilbuIOMY 3HA-
YeHHI0 aPryMeHTy Binnosinae Ginsme spavenus pynruil.

DOyHKIiI0 HAZHBAIOTE CRAOHON0, SKIHO OLNBIIOMY 3HAYEHHIO
apryMenTy Biinopinae Menme sHayeHHS (PyHKUIT.

dyuxnia va manwHKy 17.4 € apocranyolo, a QyHKOIA HA MATIOHKY
17.5 — conagvOWO.




Posain 3. [l

XO4YEW 3HATH LLE BINbLUE?

¥ cyqacHiin matematiui byHKUl BIGIrpaTe BAXANBY POnk. IX 4aCTO BUKOPUCTO-
BYIOTh 015 CTBOPEHHA MaTemMaTH4HUX MOoOeneil pisHnx npouecie, Aeull,. Konw pocte
OWTHHA, 3MIHIOITLCA 1T 3picT, 06'em, Maca; KONW 3NiTae NiTak, SMIHITLCH Roro Wewng-
KiCTh, BIOCTAHL Bid NOBEPXHI 38mMNi, Maca NansHoro B 6akax; ko 6yayioTs BUCOTHURA
GyOMHOK, 3MIHIDNTLECH MO0 BUCOTA, Maca, BapTiCTs TOWO. Yoi Taki npouecwy (aix —
MINLAPAW) 3pYYHO MOOENKEATH 33 AONOMOro hyHKUIA, PYHKLIA — MaTemMaTiHHa
MOZEnb peansHrx npouecis. JloknagHiwe npo ue TW AiSHAELWCH 8 CTAPILMX Knacax.

lcHyioTe NpMnagw, Ak camMi BUKpecnioioTs rpadikm dyHkuin: Baporpadwy, Tepmo-
rpad, kapgiorpadn Towo. Hanpuknagn, kapgiorpad kpecnute rpadik-kapajorpamy
(man. 17.6), axuit xapaktepuaye poboty cepus. Npunan Tepmorpad sigMivas amiHy
Temnepatypi 3a 4oby, THxaeHs, MicaUbL. Daxisugm Tpeba BMIT YMTaTi Taki rpadik.

- ¥

b1

’;&- IITp HasMBalOTE KOOPIMHATHHMH OCAMH, IOYATKOM KOOPAWHAT?
s

t:ji 1ITo masuBaoTEL abclHCO0, OPAHHATOK, KOOPAUHATAMH TOYKH?
fg_;fr 1ITp masuBaroTe rpadikom QyERIii?

BUKOHAEMO PA3OM!

B Yu e rpadivom dyurnii ninia, sobpaimena
Ha MaJwHky 17.77

Posze’azanna. Ha pamiii ninii € Tpu pisnmi
ToukH 3 abcnucor 4. Axbn raka pyvEHKIIA
Y Bil apryMeHTyY X iCHYBala, TO OJHOMY
sHaYeHHIO X = 4 Bignmosiganmm 6 Tpu piasHi
sHaYeHHA PVHKIII. 3a oaHaAYeHHAM (PYHEIIT
TAKOr0 He MoXKe OYTH.

Bidnogids. Jlama ninia He € rpadirkom
hyurmii.




(0] Tpadix gysxuil

B Busnau, uyn Hanexarts rpadiky GyErUil y :1—3 TOYKHA
x
A(—4; —4); B(-2; -1).
Posa’azanna. Axnmo Touka HanexuTs rpadiky dyHKNI, To 11 Koop-

IHHATH MAalTh 3aJ0BOJBHATH PiBHICTE, W0 3ajac Jany QVHENIO.
Ileperipumo ne ana KosxHol 3 Todok A i B.

4
IligcraBumo xoopauHaTH Touku A(—4; —4) B piBHicTE y=—-3.
x
Maemo: —4:1—3; —4=-1—-3: 4 =—-4. Orxe, Touxa A Hane-
#UThL rpadiky pyeroii y :1—3.
- -
Ina roukn B(—2; —1): —1=iz—3; -1=-2-3; -1=-5.

Or:xe, Touka B ne nanexuTs rpadiry pyernii y :1—3.
x

Bidnosios. Touka A HanexuTsL rpadiky, a B — He HAJIEHHTE.

BMKOHAW YCHO

708. Ilposigminaii caroBo:
a) apzymennt; 6) ghynryia; B) zpagik.

709. Un e rpadikamu ¢pyurniit ainii, sobpaxeni na Mamosky 17.87?
» v v y ¥

x o ———x -—-"'"T}| x I\Ql\r

Man. 17.8
710. Hoeenu, mo rpadik dyarnoii y = x* + 1 He nepeTHHAE Bick abemuc.
711. Yu neperunae Bich abeuue rpadix GpyHEmii y=x" =97
T12. I'pahix axol 3 PVHKILH DpPpOXOoIHTE Yepes MOYATOK KOOpAHHAT?

ayy=05x-1; 6)y=-25x"; B) y = 3x;

r)y=6x + 2; r)y =8 — 8x; ) y=x— 3x°.
713. flka 3 Touok Hane:xkuTh rpadirky dpyurnii y = Tx — 27

A (0; 4) B(-2;-12) B (1:5) I' (-1; =7)

T14. Ha mamonky 17.9 sobpasxeno rpadik sMiHH TeMOepaTypH IOBi-
Tpa (B rpanycax llenscia) za gody (mo roguHax). YceraHoBH:
a) IpOMizKOK 4acy, BIPOJOBE AKOMo TeMIeparypa 6yia TogaTHOO;
Bin'eMuOIO;

133



Posain 3. JIGtIaNE

6) o Korpiii roguHi TeMnepaTtypa AopieHIBana —3; —1; 0 27;
B) AKa Temneparypa 6viaa o 6 rog panky; o 14 roa; o 21 roxu;

r) i3 Axoro 1 mo AKHMI 4Yac TeMIlepaTypa SHHMKYBaJlacsa; OigBH-
myBajaacsd;

I') YIPOROB# AKOI'0 YACY TeMIepaTypa 0ynaa cTaNoo; AKOT0 3HA-
YeHHSA [IPH ILOMY AOCAIJIA;

I} opoMixoK 4acy, KOJH TeMIepaTypa Oyiaa HH:KYa, Hixk —3'.

t,C
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|12 [ 14 |16 |18 |20 | 22

\{ﬂ L, ron

Man. 17.9

715. Yeranmosu BignoeimmicTs Mixt rpadikamm ¢pyvaEDid (1-2) Ta ix
obnacTaAMH 3HadeHs (A-T).

[ 123

NI

sk
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A
B

1M |4
1A 1A

B-6=<y=<6
I'-4=<y<5

1M 1A
TSN

-2=zy=4
—4<y=<4

Busnau ana womuol 3 yvHKNOiN 11 obracTe BuaHaueHHA., fka 3
(pvEKIii 3pocTaloda, a AKAa — coagHa?

BUKOHAW NMUCbMOBO [T

Haaﬂaq Ha KOOpAHHATHIH mmomimui Toukm A(5; 4),
B(3; 3), C(1;: 0), D(7; 3), E(—2; 5), F(—2; —2). Iloby-
avii mpami AC, BD, EF. 3naiiii KoOpAHHATH TOYOK, V AKHX IIi
npAMi MOTapHO NepeTHHAKThLCH.




@ Cpadix dyriuil

Ha mamoHky 17.10 sobpasxeno rpadiv | ng' T
mearol dpyurnii. 3aigmn: | !
a) sHadenHd wiel dpyvHENil, Akl Bigmo-
BilalTh TAKHM 3HA4YeHHAM ApPryMeH-
rys —15:05 35:4;
6) aHaueHHA apryMeHTy, Aki Bigmo-
BiIAIOTL TAKHMM 3HaYeHHAM (PYHEIIL:
—1: D: 3: 5.

3;1 rpatdikom ¢yERmil (manx. 17.11)

3AM0BHH TabDIHIIO.

3| -2 | -1] 0 1 2 3 4 5 |
y |
(719.)3a rpadikom dyuxmii (Man. 17.12) sanosau radaumio.
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Man. 17.11 Man. 1712

Ba mamwoHEKoM 17.13 sHaiimu:
a) 3Ha4YeHHA Y, IaA AKUX
x=-—3:—1:sD 1: 42
0) 3HAYEeHHA X, 1A AKHX
y=-2;-1; 0; 1; 3;
B) 3HA4YEHHA X, IAdA AKHX 3HAYeHHA
Yy JomaTHi;
r) sHAYeHHA X, ANA AKHX 3HAYeHHA
y Bing'emmi.




B Oyuruin

Ha manwiaKy 17.14 sobpaxkeno rpadik geaxol dyHKIII.

1. 3maiigu: a) obnacTk BU3HAYeHHA (PYHKNII; 0) 3HAYeHHA
(yvHENI], AKe BiANoBigae 3HAYEHHIO apryMeHTy, 100 IopiBHIOE
—41 =8+ 0 2: 3+ 4: 6.

2. Ilpn AxkuxX 3HAYeHHAX APrYMeHTY: a) sHadeHHA PyHKIID mo-
pieHoe —1; 0; 2; 3; 6) dyHKNiA HabyBae OOJATHHX 3HAYEHE;
B) yHKIiA 3pocrae; r) yHKIiA coagae?

Man. 17.14
(722,)®yukniio sagano Gopmynoo y:%x, axmo 1 < x < 12. Banosun

Tabnuwo 1 nobyayi rpadgik gamol gyaKIii.
|1 |2|8|a|5|8 7|8 |8 |10]|H]|12]
y | | || L

Bnaﬁa'-l, 4l HanemarTk rpadiky pyurnii y = —2x — 1 ToukH.
a) A(5; 1);  6) B(-1; 3); B) C(-1; -3); r) D(3; 7).
Hxi a Ttouokr A(5; —4), B(3; 3), C(1; 0), D(1; 7), E(—2; 5) uwane-
4 marh rpagiry hvERIEI?
7 a)y=bx+ 2; 6} ==5+ 13
B)y=x +1; r)y = 10x — 3.
Ilo6vayii rpadix dyaxmii (725, 726).
725)a) y = —x, akmpo -5 = x<4; ©6)y=0,5x+ 3, akmo —6 = x < 6.
a)yzzx.ﬁmmﬂ—Bixiﬁ: B)y=2x—1, akmo 0 < x < 7.
{IJ}FHRILiI-G y=0,5x + 3 3sagaHO Ha MHOKHMHI HATYPATLHHX YHCEJ,

fb}rHRuim Y =5 — X 3ajaHo HAa MHOMHHI HITHX 4HCces, 00 3a/10-
BOJNLHAKTE YMOBY —7 = x = 7. Ilobyayit rpadik miel dyarmoii.
Hnﬁynyﬁ rpadik dyEKnii, saganoi dopmynoo y =4 — 2x.
Kopueryiouncs nuM rpadikoM, sHAHTH:
a) aHa4YeHHHA Y, and axux x = 0; 1; —1; 2; -2; 2,5;
6) sHadeHnHa x, And akux y = —6; —2; 0; 4;



(1) Cpadix gynkull

B) 3HAYeHHA X, AJA AKHMX 3Ha4YeHHA Y NOJATHI;
r) 3HA4YeHHs X, I8 AIKUX 3HAYeHHA Y Bin'eMHi.

-4
Hﬂﬁyﬂyﬁm rpathix dyHEDNIL, 3aganol opMyI0w Y = IT

£ 3a AomonMorow rpadika sHAHIITL:
a) 3Ha4YeHHA X, And Axkux y = —3; —2; —1; 0; 1; 2; 3;
G) 3aHaveHHs Yy, Ana Akux x = —2; 0; 2; 4; 6; §;
B) 3HAYEHHA x, JJid AKHUX 3HA4YeHHA Y NOJATHI;
r) 3HA4YeHHHA X, JJA AKUX 3HAYeHHA Yy Bin'eMmui.

BUKOHAW NMCbMOBO [JI:1331% =

MapHHa pupyimuiaa go [Iparu Ha Kordepernin. Bora
B3ANH TaKci 3 oMy [J0 aepomnopTy i 3 aepomopry Mo
rorenio. Axka gyactuna rpadika (man. 17.15) sigobpancae I pyx
Ha Takci 1o rorenwn?

A5

S, kM | S, M
s000f-----—-—-----p-—--

40001
3000 ] -------
2000} ----- A yga |
1000} i

0 t, xm 0] 10 20 30 40 50 60 f, x8

Man. 1715 Man. 17.16

Ha mamonxy 17.16 so6paskeno rpadiku pyxy nimoxopa (ninis a)
¢ i Benocunesucra (ninia b). Kopuerywunues rpadgikom, BU3HAYUTE:
a) YM OJHOYACHO BOHH IOYAJIH PYXATHCH;
0) 4 cTanow 6yaa MBHAKICTE KOMHOTO.

(733.)'padix axoi pyuxuii npoxogurs yepes Toury A(3; —2)7
a)y =3x—8; 6) y=2(x— 4); B) ¥y = T(1 — 5x);
rj y = 8x — 2: r) y=2%x—9; n) y=%(1—5x}.

BHEHE[‘{, Yy HANexATL rpadiky QpyvHEKII] 1aH] TOYKH.

a) y = 0,5x + 4; A(4; 6), B(—8; 0), C(2; 5);

6) y = —12x + 17; A(1; 5), B[—%;ll], €(0,5; 11).




Poanin 3. J:ITon T

(735.)Busnay, un Hane:xaTh rpadiky dyHKDIl nani ToukH.

a) y = x(x — 5); A(0; —5), B(5; 0), C(0; 0)

o) 9:4—%; A(l; —4), B[%;ﬂ], C(4: -2).
@@Detemﬂne whether the points belong to the graph of the function.
a) y=— A(T; 1), B(2: 0), {3 )

x—6 3

b) y = (6 — x)5 A(T; -1), B(8; 4), C(4; 4).

-

'I'}"HH‘IJ,iID sagaro rpadivuro (man. 17.17). IIna KosxHOrO 3 BH-
~ @ majkis a-z ckaafiTe Tabannio Yorupkox Ii sanavens. CopobyiiTe
Y gagaru (yHEII a 1 0 ¢popMynamu.

¥ y
Ll 3
T2 2
:1 : 1

PR

Man. 1717

Ilo6yavii rpadik dyaknii Ta onumu 1i Baactusocti (738, 739).

a}y:1,5x+2,m¢m0—3-:x{4;
6)y=4-2¢, armo -2 <¢ < 3.

x+6 1
739)a) y="—, saxmo 8= x<=<14; 6) y=——x, axgmo —5 =< x = 5.
}J 5 i } = m

3a ponoMoroio rpadivHoro kanekyaaropa Desmos
https://www.desmos.com/calculator?lang=en
nobynvii rpadik kom0l dyvHENIT Ta 3'Acyil, AKi 3 paEuX QyVEKIH
spocTaloui, a aki — coamui (740, T41).

(it A ST
5]



(10 Tpadix dysmxuil

Hnﬁyﬂyﬁ rpadik dyrrnii, sananol opmynono y = 2(1 — x). 3naii-
I 3HAYeHHA aprysMeHTy, IpH AKHX dHadeHHA QyERO Oiaboo
s3a —3 i menmi Big 7.

I‘pacpilc dyernii y = 2x + m npoxoauTs Yepes Touky A(—2; 5).
3Haliin 3HAYCHHA M.

(744.)Tpadix dyurnii y = kx + 2 npoxoauts uepes Touxy B(3; 8).
dualinn sHadeHds k.

dyuknio sagaro Gopmynoo y = x° — m. [lpu axomy suavensi m
rpadgik miel pyEEOII OpoXoIUTEs Yepes MOYATOK KOOpAHHAT?

[ '?4& YeraroBiTh, AKui i3 rpadikis (man. 17.18) signosigae
@0 KOMKHiN 3 ONHCAHMX CHTYAIiil.
y] y] y]l

(" |
%1
(" |

a [a] B
Man. 1718

a) Ha rasoni pocTe TpaBa, AKY pPeryifapHo BHKOIIVIOTE (X — 4ac,
Yy — BHCOTA TpaBH);
0) rpyma poecre, DOTiM I 3pHBAIOTEL 1 BHCYIOYIOTE (¥ — 4ac, i —
Maca rpymi);
B) M'AY Najgae 3 geAKol BHCOTH Ha mignory (x — uac, iy — BHCOTA
M’AYa HAJ HifJIoro).

| 747, Oosepu roromuicrs (n* + 1)* — (n* — 1)* = 4n*. Kopucryiouucs
HewW, JoBelH, 100 KBaJpaT KOMHOr0 HapHOr0 4YHCIAa JOpiBHIOE
pisHHIl KBAOPATIE ABOX HeAKHX HINMUX YHCe.

BNPABW ONA NOBTOPEHHA

T48. Poss’axu piBHAHHA.
a) (¢ + 3) = x*+ 9x; 6) (¥ — 5)" = yly + 2);

B)(1—2f=38+2z7 r) (T =% —x"=85.

N

=



ECTTED oy

Tii_ﬁ_..ﬂinupnemrmﬂ Kynye y depMepa Kaprommo 3i sumskon 10%
il omromol HimW, a TMpoJace KApPTOILIO B po3apid sa miHomw, I0o
nepesumye onrosy wa 10 % . Hxwuit sigcoror npubyTry Mae mig-
npueMuIa?

"i'fﬁi_lj_.-ﬂﬂpnc'llﬂ BHpAa3.

a) lﬂxfy(ﬂ,ﬂx + 2y)(—0,2x + 2y);

o (b2 2s) com)

§ 18. Nlininna pynkuin

KAHOYO0BI CNOBA

[ nikifHa yHkwin — linear function
NpsaMa NponopuiiHicTs — direct variation

Bararo (qhvakmii, aki JoBoIHTLCA JOCHIMMYBATH, MOMHA 3aJaTH
dopmynowo y = kx + b, ge ki b — geari uncna.

Hanpuknan, axino Maca DOpo:kHBOI Doukn mopisHioe 30 Kr, a
rycruna Gensuny — 0,8 kr/am’, To sanemuicTs Mixk Macolo m Goukn
3 DenauHOM i 06’emom V' 1 GeH3HMHY B Hill MOKHA BHPASHTH (DOPMYJIOND
m = 0,8V + 30.

Armo maca 1 M gpory gopisaioe 50 r, a Ko-

Tymk#n 6es gpory — 200 r, To sanemxHiCTE MiXK

MACOI0 M KOTYIIKH 3 APOTOM i HOBMHUHOWO [

HAMOTAHOTD HAa Hil ApOoTY MOM¥HA BHPA3HTH

dopmynoro m = 500 + 200 (man. 18.1). Taxi -
(hyHKII] HAZWUBAIOTE JiHITHUMH. Man. 18.1

Jinidnoro nasuearors PyHENi0, SKY MoKHA 3anaTi (hopmyioro
Buay y = kx + b, ne x — aprymenr, k i b — nesaxi uncaa.




mmﬂiﬁﬂa hyHELA

Poarnanemo aei nimiiini dyuknii, 3agani Ha MEOXKHH] Beix dyncen
dopuynamu y = 2x — 3 iy =-0,5x + 2.
ITobyayemo rpadiku gagux QyHKmii (man. 18.2, 18.3).

Yy y=2x-3

¥
4
3
a
1

Man. 18.3
Baunwmo, mo rpadik KoxHOL 3 HaBeJeHHX QVHEIIN — mpaMa.
B b
I'padir koxxuol nimiiimol ¢pynruil, 3axanol Ha MHOKHHI Beix
ypces, — NpAMAa.
I KoxHA npaMa HA KOOPAMHATHIH ILTOUM{MHI, He NMepPHeHIHKY-
aApHa 1o oci abemue, — rpadik geaxol ainiiinol dynrmii.

lle 6yae goBefeHO V CTAPIIMX KJIACAX.

Ina nobymosu npaMol, AKow0 € rpadik KomkHol diniiinol dyrrIii,
JOCTATHLO 3HATH KoopiuHaTH neoxX Todok. Illob mobyayearu rpadik
dyurnil y = —1,5x + 3, rpeba cknacTu Tabnumo 114 JBOX OyAbL-AKHX
3HAYEHL APryMeHTy.

Hanpurman:

0 2
y 2 a

IHosznauumMo Ha KOOPIHHATHIN IJIOMHHI TOYKH iy

3 koopauratamu (0; 3)i(2; 0) ra nposegemo yepes 3T

HHUX npamy (man. 18.4). Ile i e rpadik dpyrrmii \3\
y=-1,5x+ 3. 2
1




yHrLia

Baacrusocti niniiinol dyskuii y = kx + b nna pisaux snavens k

Bua pywkuii (k= 0)

y=kx+b, k=0 y=kx+b, k<0
i y
BnactueocTi pyHKUIT ;i
“E
OGnacTe BU3HAYEHHS Yciuncna (R) Yeciumcna (R)
OGnacTb 3HAYEHb Yeiuncna (R) Yeiuuncna (R)
HogatHi 3Ha4eHHs x> —% x< —%
| ) b b
Bin'emHi 2Ha4EHHA X —— A
MpomixkKn 3pocTaHHs Yeciuwcna (R) —
Mpomixkn cnagaHHA — ¥Yeivucna (R)

PoarnaneMo okpeMi BUDagky JdiHiiinux dyeERmii.

3uaueHHn koedilieHTia Bug dyuxuir OcobnueocTi

[padikom € npama,
napanensHa oci Ox
¥y
41
k=0 y=b it b
1 4
—3-2-10] 12345 x
-4
b=0,k=0 y=0 Mpadikom € BiCk Ox
bh=0 y=~hx Mpama NponopLWifHIcTL

Dynryito y = kx HAHUBAKTEL NPAMOI0 NPONOPUillHicmMI0, OCKINIBKH
oyab-aki (BigMinmi Big Hyna) sHavenHa Takol pyHrnil nponopoiitai
BiAMOBiAHHNM 3HAYEHHAM aprymeTy. lna npHekIagy cKIALeMO Ta-
GauII0 3HAYeHL (hyHEOIT § = 3x.

x -2 | = 1 2 3 4 5 |
y -6 -3 3 6 9 12 15 |

Tyt uncna 12 i 15 nponopuifini uncnam 4 1 5, agme 12 : 156=4: 5;
yucaa —6 1 9 npomopiiini wuenam —21 3, amxke —6 : 9 =-2 : 3 Tompo.



J'IiHiﬁHa Dy HELL A

Ha mamonry 18.5 sobpakero rpadikn
dyErnin y = 2x, y = —x, y = 0,3x.

I'pacdixk npamol nponopuiiimoeri —
npAMa, Mo NPOX0AHTh Yepesd MoYaToK
KOODJIHHAT.

XO4ELI 3HATH LUE BINBLUE?

Poatawyeanua rpadika dyHeuil y = kx Ha KOOPAWMHATHIA NNOWWHI 3anexnTs Big
3Haka koediuieHTa k.

o i = 0, To rpadik postawoeea- | HAxwoe k<0, To rpadgik poarawoea-
Huid y | Ta lll koopavHaTHux 4eepTax | HWA y Il Ta IV koOpoWHaATHUX YHEEPTAX

{man. 18.6). (man. 18.7).
I =4x |
YA S
4 h=x
3 y:%x
2 i)
-4 -3-2 --11 4
-1
-2
-3
~4
i v
Man. 18.6

@ Ciopmynioi osHagenHs miHilHol pyEKIIL.
@ Ilo e rpadikom miniiinol dyaxnii? Ax nobyayearH Takmii rpadik?

@ Yy npasuIbHO, IM0 KOMHA NPAMA HA KOOPAHHATHIN DNioniHHi —
rpadiik geawol mimifigol pvHKIIT?

BUKOHAEMO PA3OM!

Bﬂoﬁ}myﬁ rpadirk ¢vurnii, sagasol dopmMyaow
y=0,5x+ 1.



Poaain 3. [T

Posze'azanna. Jana (pyarnia niniiiaa, i ¥
rpaik — npava. BH3HAYHMO KOOpAHHATH 41 y=05x+1
OBOX TOYOK Iie]l NpAMOl, CKIABIIH TabIHII0. g L B
I

r | 0 | 2 A .

] 1 2 -3-2-10] 1 2 34 x
Iloamaunmo Ha KoopAHHATHIH DiaomuHi -2
roukn A(0; 1) i B(2; 2) i nposegeMo dyepes Man. 18.8

HUX npamy (Man. 18.8). le i e rpadik pamoi dyarnoii.
B [Mo6yayit rpadix dyarnii y=|x-1.
Posze'azanng. 3a 03HAYCHHAM MOJVJIIA:

e axkmox— 120, To |x-1=x-1;
e akmox — 1 <0, 10 [x-1=—(x-1)=—x+1.
r—l akmox=1,
Orxe, y=|x-1|= R
—x+1, axmo x<1.

i
2 ; a
e dyeKNia, Aka Ha IBOX Pi3HHX Hpo- T i e |
MiKax 3ajacThcd pisHUMH (QopMyIaMH 3
JHIHENY QyHEEIELH:
s armo x =1, Toy=x—-1;

e armo x < 1, Toy=—x + 1. -3-2-10/ 12 345 x
Crnagemo tabauill ix aHa4YeHL vV IBOX J0- -2
BLILHHX TOYKAaX. Man. 18.9

x | 1 3 x -2 D

y | 0 2 y 3 1

Ilobyavemo rpadik dyukmnii (man. 18.9).

BUKOHAK YCHO

751. Yu e niniitmow Qgyaknia, sagana dopmynow?
a)y=5x+0,2; 6)y=-3,5x+2,8; B)y=3— 2x;

2x-5 1-2x

r]y=x+5; l"}y: : ﬂ}yz g
3 2x

752. Yu ¢ npamoo nponopuiipicrio PpvEKNiA, sagana Gopmyion?

x 2x-1

a) y=0.9%; 0) y=—; B) Y= ;
)y )y 3 )y 3
rjz=5§-28 r) z = Tt5 n) z = —3Lt.



i;_'_f Tixtana dyHeia

753. Jliniiiny dyurunino sagaso dopmynoo y = 0,5x + 3. fke snaven-
 Ha wiel GyukLii Bignosifae smavenno x = —2? Ipn axoMy 3HA-
YeHHI apryMeHTy sHaYeHHA (QVHEKLOIT nopisHioe 37
7564. Banait dopmyramu GyEELii, rpadixm
AKHX 300pakeHo HA MamwHKY 18.10.

755. He Buxonyioun mobynoen rpadiika pyuxmii
y=1,6x — 2, Bramxn, yepe3 AKi 3 JaHHX ECEY ERERE"

TOYOK He NPOXOoAuThL Heil rpadik. 3 ]
A A(1; -0,4) B B(2; 0,6) _zl
B C(5; 6) I D(-0,5; —-3) —41

Man. 18.10

756. YeTaHoBITE BifnoBigHiCTs Mik rpadikamu

@ dyerOii y = kx + b (1-2) Ta sHavenHamu k ta b (A-T).

1 2
AER=0mab=20 BE=0mab=0
BE<0mab<=10 Fk=0rmabz=20

757. Yu mose rpadik niniiinol ¢pyuxnii 6yTH po3TAIIOBAHHUM B TAKHX

» KOOpJHHATHHUX 4YBepTAX?
a)s I rall; 6) B II Ta IV; B) B III Ta 1V;

r) B I Ta III; r) B II Ta III; melraslV.

BUKOHAN NUCbMOBO JI:{=EN

Hﬂﬁyﬂyﬁ rpadik dyEKIIT.
a)y=3x—2; 6)y=95—4x; B) y=—2x; r) y = 3,9x.

(759, ) I1o6ynyii rpadik dyuKIII.

a)y=0x—-3;0)y=4-—2x; B)y=2,5x; 71)y=—4x.

(760.)Plot the graph of the function.

a)y = 3; b) y =-2; c)y — 1,5.

(761, Io6yayii rpadix GyHKLIL. a) y = 5; 6) y = —3; B) y = 2,5.

IMo6ynyit rpadix pyuknii y = x — 4. Kopueryouncs HuM, 3HalIN:
a) 3HadYeHHA (PVHEKNI], AKIOO 3HaYeHHA aApryMeHTyY JopiBHIOE
—2;0; 3; 6; 6) sHaAYeHHA APIYMEHTY, IPH AKOMY 3HAYEHHA (DYVHK-
nii gopiemoe —3; —5; 0; 2.



L

Posain 5. T

Hnﬁy,u;yﬁ rpadik dpyarnii y =3 — 2x. HopHeryounck HHM, 3HANHTH!
a) 3HaYeHHA QYVHKIII, AKNO 3HAYEHHS APIYMeHTY JopiBHIOE
-1; 05 2; 5;
0) sHAYeHHA APIYMEHTY, NpH AKOMY 3HadYeHHA QivHELIT gopis-
HIOE —H; —3; 1; 2.

I'Ic-ﬁjmj,rii rpadik pyurnil y = —2x + 4. 3uaiian KOOPIUHATH TOYOK
nepeTHHY rpadika sagasol GgyHKOIT 3 oCAMH KOOpIHHAT.

Hnﬁynyﬁ rpatik @pyrruii y = 3x — 6. 3HalaKM KOOPAUHATH TOYOK
nepeTHHY rpactika sagasol GyHKOIL 3 ocAMH KoOpAHHAT.

B opuiit eneremi koopausaT nobyayil rpadikn QyEKILN 1 BRaxA
KOODAHHATH TOYKH IX mepetuny (766, 767).

a}y:§+liy=—x+4; ) y=2x—581iy=8—x;
;‘éﬁ"B]y:Exiy:—zl; rfy=x+3iy=2x+6.
a}y:Sx—liy:—x—l; 6)y=-1,5xiy=6.
HH npoxoauTk rpadix dysarnoii y = 2x — 1 yepes Touky:
a) A(3; 5); 6) B(—10; —5); B) C(100; 199)?
t'IH npoxoauTs rpadir Gyernii y = 5 — 3x yepes TOUKY:
a) A(—1; 2); 6) B(2;: —1); B) C(10; —25)7

(770) lnsa dyuxnii y = Tx — 12, He BUKOHYIOUH NODYIOBH, 3HANIN:
a) sHadYeHHA (QYHKIII, AKNI0 3HAYEHHA aApryMeHTY IopiBHIOE

2; 8; 0s =1; =43

0) sHaYeHHA apryMeHTY, IpH AKOMY 3HadYeHHA QWHEDIT gopiBHioe
2: 30; —5; —26.

,I[JIH pyvarnoii y = 8 — Hx, He BUKOHYIOUH MOOYIOBH, 3HAHIH:

a) sHaveHHA (WHKINII, AKOI0 3HAYEHHA apryMeHTy N0piB-
HIoe —2; —4; 0; 1; 6;

0) sHAYCHHA APTYMEHTY, IPH AKOMY 3HaYeHHA (ZWHKILT fopiBHIOE
3: 18: —12: 38.

BUKOHAW NMUCbMOBO {13

[Mo6yayii rpadik dyernii (772, 773).

(772)a) y = 2(x + 1); ) y=%x—5: B) y=3—%x; r) y=3‘32"’
(@ayy=3@2-x) 06) y=%{?x—4]; B) yz‘lxﬁ—ﬁ_



CLL Misiana dysruia

1lina kinorpamy a6éayk cranosuts 20 rpu. Sanait dopMynowo aa-
JeHicTs BapTocTl HoKyOKH AO0NVE BijJ MacH KVILIEHHX A00VE.
Ilo6yavit rpadik ana sunagrky HagsHocTi v morynua 100 rpa.

(775.)Iobyayii rpadix Qysxrnii y = —0,56x + 2. Bmaiigu xoopauHATH
TOYOK nepeTuHy rpadika 3 ocamn koopauuar. Ilpm akux aua-
YyeHHAX X 3HAYeHHA (QYHKIII JogaTHi, a OpH AKHX— Big'emui?
dpocraoua 9 cuagHa nA dyarmia?

[Mobyayii rpadik dyuaknii y = 2x — 4. Braiin KOODIHHATH TOYOK
nepetuny nodymosanoro rpadika a ocanmu Koopaguaat. [Ipun axnx
JHAYCHHAX X 3HAYeHHA (DVHKII JogaTHL, a IpH AKUX — Big emui?
dpocraloua un cnaaHa A pyarmia?

Ilo6yayii 3a monmomoroio cepiicy Desmos Calculator B ogHiil cucte-
(| wi koopaunar rpadiku QpyHKNiH, 3aganux dopMynoio y = 2x + b,
L) srmo b =—3; 0; 4. Ak posramosani nobygosani rpadixu?

Hﬂﬁy;wﬁ 3a ponomoroio cepeicy Desmos Calculator B oggiii cucre-
|| wmikoopaunar rpadikn dpyrruiil, saganux dopmynoio y = kx + 3,
b armio k = -1; 0,5; 2. fk poaramosani nobyaoeani rpadikn?

,Ila.ua dyarnino y :gx—l, me —3 < x < 6. Yu mHanemxaTs rpadiky
miel dyurnii Touxn A(0; —1), B(3; 1), C(9; 5)?
He sukonyoun nobyIoBH, 3HAHIN KOODPIHHATH TOYOK MEePEeTHHY
3 ocAMHM KoopAuHAT rpadika dyvurnii (780, 781).
a}y:4x+28; 6) y=-9x + 2T; B) y = 0,5 — 2x.
781)a)y=35x—-T70; ©6)y=17x-3,4; B)y=25x+5.
He suronyioun nofyIoBH, 3HAHAN KOODAHHATH TOYOK MepPeTHHY
rpadiikis dyvarmii (782, 783).
(782)a)y=4x +5iy=-2x+17;6)y=-1,2x+ 3iy=3,4x — 6,2.
783)a)y=-3x+8iy=4x-13; 6)y=2,3x+4,2iy=4,5x—6,8.
fI!yHKuiIﬂ sanaHo dopmynowo y = kx — 2. Ilpu axomy sHadeHHi &
rpadiik pyHKOI] DpoxXodHTs Yepesd Touky M(—3; 4)7?
‘IJ'YHKD,i.ID sagaHo opmynoio y = 5x — b. Ilpu axomy snavenHi b
rpadik pyEKOI] OpoxXoIHTE Yepesd Touky P(2; —3)7
Ba AKol ymMoBH rpadikm dyurnii y = kx — 11y = px + 5 nepe-
THHAIOTLCA B Touni P(4; 3)? 3uaiinu snavennsa k ta p. Ilobyayi
B OJHIH cHcTeMl KoopAHHAT rpadiky nux QVHEILH.

Ba garol ymoBH rpadiku pyurnii y = ax + 31 y = cx — 2 nepe-
THHAIOTECA B Touni A(3; 4)? 3ualinu ssavennsa a ta c. [lobyavii
B OJHiH cHcTeMl KoopiuHaT rpadikd nux QVHRILE.



‘Poanin 3. RO

788.)3anail dopmynow (Gyrkmio Bugy y = kx + p, akmo i1 rpadik
NPOXOJUTE Yeped TOYKH:
a) A(0; 1)i B(2; 2); 6) K(1; —-1) i P(0; 5).
(789.)3apait dopmynoio dyakmio sugy y = kx + p, axmo ii rpadik
OPOXOJUTE Yeped TOUKH:
a) M(0; 3) i C(—4; 1); 0) K(—3; 1)i T(0; -2).
Ha mamoHKky 18.11 sofpameno rpadiku dyHKUIE BUAY 1 = kx
&9 (k=0). IIna xomuoro rpadika Bu3HauTe 3Hak Koedinmienra k.
Y Craanite (opMyIH, M0 BigDoeigawTs rpadikamM IHx QVHRIGH.
(791)Hanumu opmynn dyHKmiin, rpadiku akux sodpaskeHo Ha:
a) mamwoeEy 18.12; 6) mamwerky 18.13.

Man. 18.11 Man. 1812 Man. 1813

Ha (hapbysanua 1 M° migmorn sarpauyiors 180 r dapbu. Bupasits
g thopmyso0 3ajieHICTE MacH m (papdH BII IO § MIITOTH, AKY
papOiyBaTHMYTE. UH € 114 3a/IeKHICTE IPAMO0 IponopiliiiaicTio?
BHT]}H.TH pupobunnTea Ha 200 ogMHEHIL OpoAVEIIl CTAHOBAATH
100 rpu, a va 2000 oguaunes — 800 rpu. 3uaiinn rpadiydo BH-
TpaTi Ha BHpobrHITEo 400, 1000, 1200 oguBHIlE DpOAVKILL,
BBAMKAIOUH, 0 WHKIIA BHTpAT — JiHiiiHA.
Hnﬁyﬂ}rﬁ rpadgir dvurnil, saganol dopMynoio:
a)y=x+4; 6) y =1 - 2x; B) y = 3x.
Ina rosxuoro rpadika noGyayit rpadik, cHMeTPHYHHE JaHOMY
BimHOoCHO oci oppuHaT. 3agail dopMyiow BignoBigEY QVHKIIIO.
[Mobyavii rpadik dyuknii, saganol dopMyno:
a)y=-x+2; 6) y =2x + 4; B) iy = 2,5x.
Hna koxxuoro rpadika noGyayili rpadik, cHMeTpHYHHE JaHOMY
BifHOCHO 0ci abemue. 3amait dwopMyIow BignoBigEy QyHKIIW.

[Mo6yayit rpadik pyvarnii (796—799).
2x+3,x<0, J—3x+3,x£1,

a}y:{ E'llyz.l.:vc—l x>1

~-x+3, x>0



f}if TMixiana dyHELia

3xr-2,x=0,

—x-2, x>0

—2x-2 x=-1,

797, = 4] =

a} y { )y {x+1,x}—1.
(798)a) y=|x|; 6) y=|x+3[; B) y =|x|+3x,
(TD)e) y=|+2

: B)y = 2|x|-1.

. 8) y=2x+|x

'800. BuTpats npM HepeBeseHHI BAHTAMKY JBOMA BHIAMH

.~ Tpadcmopry ofumcaoioThea 3a (Gopmynamm: y, = 100 + 30x,
Yy, = 150 + 20x, ne x — BiacTaHL IlepeBe3eHEL YV COTHAX Kimome-
TpiBE, Y1 1 Y» — TPAHCHOPTHI BUTPATH NPH IepeBe3eHHI BAHTAXKY
NepIouM i ApYruM BHAAMH TPAHCOOPTY B THCAYAX I'puBeHb. Bu-
3Ha4, Ha AKI Bigcrani 1 AKHM BHAOM TPaHCIOPTY Kpallle mepe-
BO3HTH BAHTaXK.

'801. dipMa nIaTHUTE OPOJABYMHI 3a X OJHHHILL POJAAHOTO TOBADY

~ (2x + 50) rpH, AKIO IPOJAHO TOBADY MeHII Hix 40 oguHums, i
nomaagye i 20% wxomiciiiEux, axkmio Tosapy npogano 40 oxu-
HUNL i Oineme. ONHIOH 3aMeHICTE MiM KinTbKicTio mpogaHoro
TOBApY Ta 3apodiTHOW IJATOK OpoJaBuyHMHL 1 nodvavii rpadik
miel samexHOCTL.

EMNPABW ANA NOBTOPEHHA

802, Posxnany HA MHOKHHER MHOTOYJIEH.

a)ab + bc +a + c; 6) 2x — yx + 2y — y’;

B) 3 — 6a + z — 2az; r) 10ax — 5bx + 2ay — by.
803. Poss’axu pisHAHHA.

a) (2x + 3)* = 4x* + 3; 6) (5 — 3y)* — 9y* = 55;

B) (42 + 2)'= 2(8z° + 13); r) (4 — 5x)° = (3 + 5x)°.

804. MoTtonukaicT npolxaxae Bifcrans Big Hamkosa no Ymani za
1 roa, a BenocuneguceT Big ¥ mani go Hamkosa — 3a 5 rox. Yepea
CKIJILKHM FOJIHH BOHM 3YCTPIHYTHRCHA, AKII0 BHIAYVTE 0JHOYACHO?

Mepeiown 2a NOCKMNAHHAM Ta

* NigcymMyil ronoedHe B poaaini https://vse.ee/cgba

* D3HAWOMCH 3 ICTOpW4HUMK BipomocTami hitps://vse.eefcgaz
+ nai eignosigi Ha 3anwTaxdHs hitps://vse.ee/cgay



IABAAHHA ANA CAMOCTIHHOI POEOTH !

BAPIAHT | =

1. Bmaiinu spavenns QyHKLT y = 2x* — 3, akmpo:
&) x=2:06) x=-8.

2. Yepes axy a3 Touor A(-1; —2); B(—2; 19) npoxoguTs rpadix ¢yHKIiT
y=5-— Tx?

3. IloByayii rpadik dyuruii y = 2x — 1. Kopuerylouucs HUM, 3HAHIN:
a) sHa4YeHHA QVHKIOII, AKOI0 3HAYEHHSA APprYMeHTy nopisHoe 2; —1;

0) 3HAYeHHA apryMeHTY, IIpH AKOMY 3HaYeHHA (DYHKII] JopiBHIOE —5;
;.3

4. Bmaiigu obnacTs BU3HAYEHHHA (PYHKILIL.

Ay=x -3+ 2

2
7] = o
)y r+3

BAPIAHT Il

1. 3maiian sEauenHs QYHKLI y = 3x* + T, axmo:
a) x:=3;0) x=-2.

2. Yepes ary 3 trouor A(3; 37); B(—2; 28) npoxoguts rpadikx GyHKIil
y=-2+ 13x?

3. IloByayii rpadik dyuruii y = 5 — 3x. KHopueryouucs HUM, 3HAHAN:
a) aHaYeHHA (PVHKIIT, SKOI0 SHAYEHHA apryMeHTY AopisHioe 3; —1;
0) sHaYeHHA APryMeHTy, OIpH AKOMY sHadeHHA wHKLIT JopiBHIOE:
21,

4. Bmaiign obnacTs BU3HAYEHHA (DYHKILIL.

a) i =2 — %+ 3,

3
6) y=——.
)y 2




ToTyeMocs 0o TeMaTHIHOTO CUIHNBESHHA

roTYeEMOCAH 00 TEMATUYHOMNo OUIHHOBAHHA

Tecroei sasganHa Na 5

B Yepesz AKy 3 TOYOK NpOXoAUTE rpadik dpyaKnii y = 3x + 27
A A(3; 5) B B(5; 13) BC(2;:7) I D(4; 14)

B I'padix dikuii y = 2x + 10 neperunae Bick abenuc y To4li 3 Ko-
OpJHHATAMH:
A (0; 0) B (—5; 0) B (0; 10) I (-5; 10)

B I'padik ¢yuEOil y = —x + 5 DepeTHHae Bich opAHHAT y TOYMNi 3
KOOPIUWHATAMMN:
A(1; 1) B (0; 0) B (5; 0) T (0; 5)

a fAka 3 pasux QyHEKOIA e nigifinon?

2
Ay=%43 By=22 By-".2 ry--2.4
2 x 4 x

B Hra 3 dyukniit € npaMon nponopiiiiaicTio?
Ay=2x+3By=3 Bi=x 'y=3x

B 3agait opmynaow GYHKIIWD, 3HaAUYeHHA AKol Ha 4 Ginemri 3a Bin-
NoBiAH]I 3HAYEHHA APTYMEeHTY.

Ay=4x By=x+4 By=x-4 TIy=-4x

B Ilpu saxomy zuadenHi k rpadik dyernii y = kx + 7 npoxogurs
yepes Touky C(2; —1)7

A4 b4 B -3 rs
BHEi dHA4YEeHHA X He BXoJATH A0 o0JjacTi BHaHaYeHHA (PYHRILT
3
= ?
4 x(x-2)
A0i3 B+-2 B0i2 23

g Hrnit ia rpadgikies gyvHELDIH He nepeTHHAae Bick abemuc?
Ay=x By=2x+3 By=-x ry=-3

@ SHaligy sHavenHsa GyHKLIIL y=— , Axkmo x = —0,2,

4x+1
Ab B 0,5 B -5 Ir-0,5




Posain 3. Nt

TUNOBI 3ABAAHHA A0 KOHTPOALHOI POBOTH Ne § J‘I* ,

- Ve

o He suxonytoun nobynoeu rpadika pyurnii y=Tx — 3,
VEKadkH, dyepesd AKY 3 TOY0K OPOX0oIHTEL rpadik pyHKIL.
A A(1; 10) B B(2; 10) B C(3.,5; 0,06) I' D(0; —-3)

B I'paciv pyrruii y = 8x — 24 neperuHae Bick abcoue y Touni 3

KOODJAUHATAMIE:
A (—3; 0) B (0; -3) B (3; 0) I' (0; —24)
a fAxa 3 paanx QyHKIil Habyveae THOIe JOJATHHX 3HAYEHL?
Ay=12x-T By=—6,8x By=3 Py=1—bx

BFET&HQBH BignoBigHicTh Mix (PYVHKOIAMK, 3aJaHHMH YMOBa-
MH (1-3), Ta smavenHaMH nux ¢yexoii (A-I) 3a yMosH, mpo

=12

1ly=2x-0,4 2y=—-5x+3 3y=0.2x-0,24

A0 b2 B9 r-2.8 A 0,48
B IMobyayit rpadik pyurnii y = —2x + 4. Kopuerywouncs rpadikonm,

IHATIH:

a) 3HaYeHHA (WHKIII, AKII0 3HAYEHHA APIYMEeHTY IopiBHIOE

-1: 0: 3:

) sHaYeHHA APryYMeHTY, IpH AKOMY 3HaYeHHA (QVHKOIT gopis-

Hioe —6; 0; 2;

B) KOOPJAHHATH TOYOK IIepeTHHY rpadika yHKIIT 3 ocAMH Koop-

JAHHAT;

r) 3Ha4YeHHA apryMeHTy, OpH AKHX (PyHEOLA HabGyvBae JOJaTHHX

3HAYeHb.

B 3uaiifu obsnacTs BU3HaUYeHHA QYHKUIT J=——.

x°—dx

IloGyayit B opmiii cHeremi KoopaumHaT rpadikm dyHEDiN
y=—3x+5iy=x-+1TaBKaKi KOOPDAHHATH X TOYKH IepPeTHHY.
3anait popMynon THIHEY QVHEKLIiIIO, rpadik aKol DpoXoIHTEL Yepes
MOYATOK KoOpAHHAT i Tourky A(—4; —6).

JopaTtHose 2aspaHHA

9 OnHa cTOpOHA NPAMOKYTHHKA JOPIBHIOE X €M, a iHIDa — Ha 2 cM
finenra. Bupasu dopmynon sanexHicTs nepumerpa P npaMoxyr-
HuKa Big x. [lobyavit rpadik vreopenol dpyvarnoii. 3maiign i1 ob-
JIACTE BUSHAYEHHA | MHOKHAY 3Ha4YeHL. Kopueryouncs rpadikom,
3HANIHN NepHMeTp NPAMOKYTHHEA 18 x = 1 cMm.




«CucTemMa — CyKyNHICTE BUZHAYEHMWX
ENEMEHTIB, MK SKUMM ICHYE 3aK0HOMIPHMA
3B'A30K YK BIAEMOLINA. »

I3 ¢pinocodcurozo cnoaHuka

PiBHAHHA — OAHE 3 HEWBaMNMBIWWK NOHATh HE TibKK MATEMaTH-
KW, @ 1 BaraTeox NpuKnagHux Hayk. Lle HanapyuHiwa matematuyHa
Mogenb, Halkpalluii 3acib ons po3B'A3YBaHHA HaWBamyMx 33434.
06pazHD Kawmy4u, PIBHAHHA Ta iX CMCTEMIW — UE KDY, AKUM MOXKHE
BIAYWMHATW TUCAYI AEEpEN y HeBigome.

Y ubomy po3gini T gisHaewca npo:

R 7 .
# MIHIMHI PIBHAHHA 3 OOHIED Ta ABOME 3MIHHIMMM,

¢ CUCTEMM NiHIMHWX PIBHAHB Ta cnocobu ix po3B'AzyYBaHHA;
¢ pO3B'A3YBAHHA 33434 3@ A0NOMOrol PIBHAHL Ta IX CUCTeM.




§ 19. 3aranuHi BiAOMOCTI NPO PIBHANKHA

KNHOY0BI CAOBA
[ KopiHb piBHsHHA — solution of the equation

pPIBHOCWUAEHI piBHAHHA — egquivalent equation
BNAacTUBOCTI piBHAHL — properties of the equations

Anrebpa faraTo cTOJiTH PO3BHBANACE AK HAYKA NPO PiBHAHHA.
. Pisngppa — ue piénicmep, AKa MICTHTH HeBimomi
4yHeaa, No3HAYeHI OYKBaMM.

Ipuknamgm: 2y — 3 =Ty; x*=9; y(z-1)=0.
HesigoMmi uncna B pipEAHH] HAZWBAOTE IMIHHUMU. 3MiEH] Hal-
yacTinle no3Ha4aTs OYKBAMH X, Y, 2 TOLIO.

KoxHe piBHAHHA Mae JiBY i OpaBy YacTHHH.

ox-27T=3x+15 5x, -27, 3x, 15
e s ——— 2 __ .

JiBa Tpaea UIeHH
MACTHHA YACTHHA piEHAHHEA

Posrnanemo pisaaaea 13x — 30 = Tx.

FamicTe x MGCTABMMO Yucno 5

13-5-30=7-5
35 =35

YTeopHIack IpaBUILHEA PiBHICTE, 60 5 3a10BOJILHAE JaHe PIBHAHHA.
& i
Yucho, AKe 3aM0BOJILHAEC PIBHAHHA, HASHBAIOTH
iloro kopexnem, abo po3s’AIKOM.

.".

Pisuaana 13x — 30 = Tx Mae TiNbKH OHH KOpiHE: X = 5.

Pisranna x({x — 2)(x + 3) = 0 mae Tpu kopeni: x=0, x=2, x=-3.
Pisuauna x + 7 = x He Mae oJHOTO KOpeHA, 60 MicaA CIpoLIeH-
HA orpuMaemo Ox = -7, mo He MokIHBO, 60 0= —7.




m. 3aranssi BlnoMocTi Npo piEHAHHA

Pigusauna 2x + 3 = 1 + 2(x + 1) mae Heaniu xKopenin, 6o micns
cropoieHaa orpumaemo Ox = 0, mo copaBpefIHBO II8 KOMHOTO 3HA-
YeHHA 3MinHOl X.

Poseé’'azamu piBHAHHA — 03HAYAE 3HAWTH Bei Horo
po3B'asku abo mokasaTH, mio IX He icHYeE. ,

Posrnanemo apa piBugsHa: x —3 =21 x + 7T = 12. Koxne 3 Hux
Mae ofHH i Toll caMHil poas’as3oK: x = 5.
- Jipa piBHAHHA HA3HBAIOTh PIGHOCUAbBHUMU, AKIL0 KOMKHE
3 HHX Ma€ Ti cami poss’'askH, mo it inme. PisBHocHIsHIMH

BBaJKAIOTH i Taki piBHAHHA, AKI He MaWThH PO3B’A3KIE.

Hanmpukaag, x + 5=x i 2-x=3 - x — piBHOCHIEHI.
1106 posB’A3yBaTH cCKAAMHIIIL PIBHAHHA, CHi] YMITH 3aMiHIOBATH
ix npoerimmmu i pisrocHAEEEME faHuM. [[ng nporo BHKOPHCTOBYIOTE
TAKi OCHOBHI BINACTHBOCTI PIBHAHE.
(-—. & 1\

Buaacerusocri piBHAHB

1. V 6yab-akiit yacTHHi piBHAHHA MOMKHA 3BecTH NogitHi
IofaHKH a60 POSKPHUTH AVAKH, AKIIO BOHH €.

2. Byae-axkuii 4ileH piIBHAHHA MOMKHA HepeHecTH 3 OJHiel
YacTHHH pPIBHAHHA Ao iHmol, sMiHMBIOH Horo 3HaAK Ha
NPOTHIE K HHIL.

3. Obuasi yacTHHH PiBHAHHA MOKHA NOMHOKHATH abo MogLIHTH
HA OJHE i Te caMe 49HCJIO, BiAMinHe Big HyIA.

o 2

Y peaynbraTi TAKHX NEepPeTBOPEHL IABMAM HicTacMo piBHAHHS,
pieHOCHILHEe gaHOoMY. L1 npuKIany po3e’dKeMo PIBHAHHA
3x-2 2x+1

=2+
3 3

IlomBo:#EMO 00HABl YacTHHH PIBHAHHA Ha 3:
3x—-2=2-3+2x+1
Ileperecemo HeBigoMi B 0iHY, A BifloMi B iHIITY YACTHHY PIBHAHHA:

3x —2x=6+1+142
xr=9.

Bidnogios. x = 9.




LR R Tliniks plEHAEHA Ta 1 chuoTeMu

Pipnguua 6yBaloTh pisHUX BUIB, 30KpeMa TakKi, 1110 MicTATEL HeBiIo-
MY 3MiHHY B KBagpari, v Ky6i, 0ig agaxoMm moayaa Tomo. Poas’ asxeMo,
HaIPHKJIA], PiBHAHHA:

(x + B) = (x — 2)(x + 2).,

X +10x+25=x—4¥
X+ 10x+25=x"—4 Bzaemozmnynmo x°

10x + 25 =—-4
3 Mepexecemo HEBIZOMI B OAHY,
10x = —4 — 25¢ 8 BiJOMI B [HLIY YCTHHY DIBHAHHS

10x = —29
r=—=2.9

Poakpuemo gysk

Bidnosgids. x = —2,9.

XOYELI 3HATW LUE BINbLUE?

3BiOKW NOXOAUTE HAZBA HAYKKM — aarebpa? Big Ha-
ZBW KHMXKW NPO piBHAHHA y3Deukkoro maremaTtuka
IX cT. Myxammega ane-Xopeami (Myxammen 3 Xopes-
ma). ¥ Ti paneki yacw Big'eMHi 4MCNa HE BBAXANWCH
cnpasxHiMu. Tomy Konw B peayneTarti NepeHeceHHs
BiQ'€EMHOMD 4NeHa PIBHAHHA 3 OOHIEl ROTO YACTUHK
B iHLWY U2 4Ned CTAeae O000aTHWM, BEAXANOCH, WO
BiH BiOHOBNKIBABCA, NEPEXOAWE I3 HECNPABKHLOTO B
crpaexHiin. Take nepeTeopeHHa pieHAHL Myxammen
ans-Xope3ami HA3BaB BiOHOBNEHHAM (anb-moxedp).
Epactueicts npo SHULLEHHS OAHAKOBNX HAEHIE piE- Myxammen ans-Xopeami
HAHHA B 060X 4acTUHAX BiH HA3BAB NPOTUCTABNEHHAM (787 — 6n. 850 pp.)
(ane-mykabana). KHWuxka nNpo Wi NnepeTeopeHHs Mana

Hazey «Kitab myxtacap ane-gxebp sa-n-mykabanar («KHuxka nNpo BiQHOBAEHHS |
NPOTUCTABNEHHA» ). 3rooomM ii Nepexnan NaTMHCBKOID MOBOIO, Y3RELLKM ONA HA3BW
TiNLKW OOHE CNOBO, AKe cTank nucat Algebr. 3eigcu i niwna Hasea Haykn — anre-
6pa. MNepeTeopenHn «ank-mkebp» cTano BAXAMBNM KDOKOM ¥ po3euTky anrebpu, 6o
CNPOCTUND PO3R'AZYBAHHEA PIBHAHE. '

NEPEBIP CEEBE

B IITp nasueawTs: a) piBEARHAM; §) KopeHeM (pO3B'A3KOM) DIBHAHHA?

a IITo osmauae pose’aszaTy piBHAHHAT
a fAxi piBHAHHA HASHUBAIOTEH PIBHOCHILHUMH?
@ Ciopmynioil ocHOBHI BIACTHBOCTI DIBHAHE.

B Bing woro noxoauTks HA3BA HAVEH <ajrelpas?



BUKOHAEMO PA30OM!

519 |
£ Q JarankHl BlnoMecTt Npo plEHAHHA

0 Poas’saxu pisraana 3(1 — 3x) = 75.

Pozg’asanna.

MNepwwii cnoci6

| Dpyruii cnocit

8:1-83:83x=7b
8-09x=175,
—Or="72,
=22 (=0),
x=—8.

I—8x=Th:3,
1 —Bx=25h,
—Bx=24,
x=24:(-18),
r=—8.

a IIpu axomy suaveHHi a pisaanasa (a + 5) - x = 12 MmaTuMe KopiHb

x =37
Pozsg'azanna.

Iligcrasumo B pisEAHHEA (@ + 5) - x = 12 3amicTs 3MiHHOL X yneno 3:

(a+5)-3=12.
a+5=12:3,
a+ b=4,
a.=—1.
Bidnosids. Axmo a = -1, To piBuanEg (¢ + 5) - x = 12 Mmae ko-

piEL x = 3.

B Poae'amxu pisnauHa.

ay (x* + 3z* —3x*+ 9) = 2T;
a) Cropucracmoca QopMyIoKw cVMH Ky0iB i oTpHMa&Mo:

(x* + 3)x' — 3x* + 9) = 27,
(x*)* + 3% = 27,

x' + 27 = 27,

x" =0, aBigcu x = 0.

6) (2x — 1)* = (5 — 3x)%

6) Ilepenecemo BCi 4ieHHM pIBHAHHA V JIBY CTOPOHY i po3KIageMo
HA MHOKHHEKH 3a (popMyI0K0 pisHHIL KBaJpaTiB:
(2x — 1)* = (5 — 3x)°,

=1y = (5 =8zy =0,

(2x - 1) — (5 - 30))((2x — 1) + (5 — 3x)) = 0,
2x—1-5+3x)2x—1+5-3x)=0,

(5x —B)—x+4)=0,
Sx —6=0abo—x+4=0,
¥*x=1,2 abo x=4.

Bidnosios. a) x =0;6) x = 1,2 abo x = 4.
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BMKOHAW YCHO

805. Poss’ sisku piBHAHHS.
a) x + 10 = 23; 6) x — 10 = 15; B)x +7=13;
r)2x+10=30; 1)3x-—5=40; adx —8=10;
e) 10y = 70; €) 10y = —3; #) —y = 15;
3) x(x —3)=0; u)(x+ 5)x=0; i) —3,5x" = 0.
806. Yu pisHocHabHi piBHAHHA?
a)dx + bx =181 9x = 18; 0) Tx—x=2416x=24;
B)2(x +3)=16i2x+3=16; rNo04-(y—2)=1i04y-0,8=1.
5{}’?_. [loscHiTh, YoMy He Mae pO3B'A3KIB PIBHAHHSA.
»a)x+1=0; 6) x*+8="T;
B) 2x* +3=-T; r) (x + 2)° = —4.
' BﬂB Ilna axoro 3 pisHAHL YHcao 12 He € po3s’azkom?
Ax-5=T7 BTVT-2x=17 B3x+4=40 T 0,8x+5=11

Poap’sikn piBHAHHA posKIAJAHHAM Ha MHOMHEER (809, 810).

809. a) x* = 16; 6) x* = 8; B) x°= 0,01; r)2x*=18.
810. a) x* = 4; 6) x° = 27;
B) (x— 2)x + 2)=0; r) x(x — 2) = 0.

BUKOHAW NUCbMOBO Fl:ISITY

Poap’s:xu pieuanna (811, 812).

@a)25+x=3?; 6)x—12=23;
B) 24 — 10x = 18; ry13x + 6 = 32.
(812)a) 2x + 3 =19; 6) 3y — 4 =-1;
B) 1 — 3x = 2b; r)d4z — 12 = -8,

( 813.)I'pa. ITepmuii yyeHsb,/mepia yYeHHIA i3 rpynu 3alac 3HAYCHHS a
2 nng piBHAHHA 2X — d = ¢, APYIHi/Ipyra — 3HaYeHHA ¢, a TpeTii/

5

© TpeTdA poas’A3Ve yTBOpeHe piBHAHHAA. [ToTiM noMminaiiTeca ponaMn.
Poar’saxu pisaauua (814, 815).

(814.)a) 5,7y = 57; 6) Tx=4,2; B8)0,6x=0,3; r)3,7x=11,1.

2 5 3 5
815.)a) —x=5; 6) —y=1; 1-——x=—.
(815.)a) 3% ) =¥ B) el
816. | ITokamu, Mo piBHAHHA:
a) x — 2 = 3x mae poa3B’A30K x = —1;

1{_\51

-l



@ JarankHl BlnoMecTt Npo plEHAHHA

6)z2(z—-2){(z+3)=0mMae posp’asku z2=0,2=21iz=-3.
(817, ) Iokamu, 110 PiBHAHHA:

o
a) 8z — 5 = bz Mae po3B’'A30K z:E;

6) x{x — 3) = 0 mae poar’aAsku x =01 x = 3.
chi a uncen —2, —1, 0, 1, 2 3a00BONBLHAKTE PiBHARHA?

&9 a) x(3x —6)=0; 6) (2n + 2)n = 07
wld
(819. |Poss’siiky piBHAHEA i 3pobu HepeBipKy.
a)x—(8—-2x)=% 6)8—-(3x—-2)=13; B) 3(x - 2)=27T.
(820.)Solve the equations and check.
La}x—{Sx—E]:EI; 12 -(6x +4)=13; e)6(2x—-1)=185.

Posp’axu pisaaaua (821-823).

(821.)a) 2(x — 3) = 36; 6) 4(6 —x)=12;

B) 3x + (8 — x) = 10x; r) 36 —(y — 3) = 12y;

r)2x — (3 —x) =18 — 4x; A) 8z — 3(5 — 42) = 25.
a} 3(x+ 5)=2T; 0) 5(x — 3) = 15;

B) 8(3 — x) + 4x = 40; 17+ 2(x +4)=Tx;

r) 12x — (x — 9) = 20x; a) 5 —(4y — 7) = —10y.
(823.)a) 8(4 — Tz) = 5(4 — 11 2); 6) 4(x + 1) = 3(3x — 17);

B) 0,2(3 — 8x)=0,6(-2x+6); 117+ 3(z—-2)=5(z—-1);

r) 0,4z - 0,3(7 + 32) = 1,4; m 1,7y + 1)+ 0,2(8 — 15y) = 3.

(824, CxnagiTh i poas’a:KiTh 3a-
@ pmauy 3a MamoHKOM 19.1.

Poap’axu piBHAEHA
ua 120 rpr

(825, 826).
a} 16 — x* = 0:
6) 36x° = 1,44.
(826.)a) 4x* — 1 = 0;
6) 0,09+ = 36. Man. 191
3uaiinn kopiak pisnanaa (827, 828).
a) x' — 16x + 64 = 0; 6) 0,25x° + 3x + 9 = 0.
(828.)a) x* — 18x + 81 = 0; B) 0,25x" + S+ 25 ='0;

Ilepenip YACTHHY KOAV AJA
po3B’A3YBaHHA PiBHAHHA

c—ax=~.

HEARTH K™  JHEYEHHA 1]

MHagaTh X adousHe K

''Vei npuxaagn of’ExTie MpCTeTES T I (hparMesT
B OiAPVHHHEY HABSAEHO BHETIOYHO 3 HAEHATRHO METOK), AGKIIETH SMIHHY X *




o TMiniasi piEHanss Ta 1X cuoTeMu

BUKOHAW NucbMmoBo BHEISITYS

Poas'saxmu pisuanasa (830—833).

1~ i .I

(830.)a) 2(11 — 6x) — 3(7T —4x)=1; 6)2,5(y + 6) =y + 1,5(y — 10);
B) 0,4(6x — 1) = 0,1(12x + 5); 1) 5(0,6m — 2) = 2(m — 3,6);

2 3 3
r) —(6-9x)=15; —(12—x)=—.
]3 x)=15 ) 7 xl=3

(83l.)a) 3(5 — 8x) — 2(7 — 12x)=1; 0) 1,2{x + 3)=2x — 4(0,2x — 5);
B) T(y + 6) =43y — 5) — 3; r} 7,5(4 — x) — 65x = 5(0,5x + 3);

2 1 1 2
r) —(B-8x)=—: —{b+x)=—2x-15).
) 5{ x) - ) 3{ x) 3{ x )
ax+7 x—-3 5x+2 Sx—-4 T-x 3x+1
B32. — = : o = .
e 2 3 ) =3 2 6
@a} S—Hy_1—2y26y+1'?; 6) 2—4x:1—2x+x+3_
' 2 10 5 2 4

@H}m yueso Tpeba BinpaTH Big gmcen 135 1 83, mod nepina pia-
HuULA Oyna B 3 pasu 6inkma sa apyry?

[@}Cma;}oﬁaﬁuﬂ czunemebka sadaya. Ilactyxa, axuii sig 70 6ukis,
sanuTann: «fAKy gacrTury OHEKIB cBoel 4epenu TH Benem?s» Binm
Bignmosie: «f Bemy ABi TpeTHHH BiA TpeTHHH Xyaobu». CKinekH
oukis mas nmactyx? Poas'siku 3afauy Kinkkoma cliocobamu, 30-
KpeMa CKOPHCTABINHCE MaTioHKoM 19.2.

Man. 19.2

3a BaacTHBicTIO nponopilii, poss’aiku pisaanuaa (836, 837).
@a}ﬁx:ﬂ:ﬁ:m 0)5:(2x)=3:18; B)(x—5H):2=0:14;
M T7:2=0x-1):83; N2:m=m:8 nN2n:9=2:n.
@a)l:{Sx]:fi: 12;: 6)3:(e—3)=2:8; 8lx:10=0,1 %
Poar’amu pisaanna (838, 839).
(838)a) (x + 4)(x — 4) = x* — 5x + 9;
6) 8 + 9x(x +4) = (3x — 2)(3x + 2).
(839.)a) (6 — y)y + 6) = ¥ — 2y(y — 3);
0) 2x(2x — 4) — 17 = (5 + 2x)(2x — 5).



b Baraneul BipoMocTi npo plEHANHA

Fil

3uaiinu kopeui pisaaana (840, 841).
(840.)a) (x + 1)* = 9 =0; 6) (3x — 2)* = 121;
B) (x — 1) — (3 — x)*=0; r) (4x — 10)* = (8x — 4)%;
i Fx+Dix=1)=x "+ 1);
m) (9x° + 4) - 3x = (3x + 2)(9x" — 6x + 4).
(841.)a) 4 — (x — 8)* = 0; 6) (5x + 4)° = 196;
B) (3x — 2" - (x + 6)"'= 0; r) (2x — 1) = (4 — 5x)";
r) (2x + 1)(4x° — 2x + 1) = 4x(2x* — 5);
1) x(8x* — 5) = (4x* — 10x + 25)(2x + 5).
IIpu axomy 3HaYeHH] @ piBHAHEA MAIOTEL 3agani koperi (842, 843)?
a} dax + 96 = 0 maTHMe KOpiHE X = —8;
0) 1—%.1':—% MaTuMe KOopiHb x = 2.
@a} dax + 120 = 0 marume Kopiee x = —3;
6) 4(a — 3)x = 48 maTHMe KOpiHE X = 6.
Ilpn AaKMX 3HAYEHHAX @ PIBHOCHJILHHMHE € piBHaAHHA (844, 845)7
@a}2{r—1]:4—xiax=x+a;
@€ 6)(l-a)x=xix"=0.
@a}ﬂ(x—2}+5:2xiax+a=x; (l+2a)x=xix—-1=0.
IIpu AKHMX 3HAYEHHAX M pPIBHAHHA MAIOTH COLILHHII KOpiHE
(846, B4T)?
(846)a) 4(x + 8) = 36 i 3x + 2m = 19;
6)(8—x)—T7T=28152x—-3m)=0.
(847)2m(x + 8) = 44 i 2(3x — 2) = 11 + x.
@Hpn AKOMY 3HAYEeHHI k pDIiBHAHHA He MATHMEe KOpeHIB?
a) x* = k; 6) |x|+k=0; B) k + 2x = 2(x — 3).

Iﬁiﬂ' Samumu vy KIiTHHKax kBajgpata (Man. 19.3) uncna
-9; 8; —7; 6; —5; 4; —3; 2; —1 Tak, mob ix Ho6yTKH
B KOMHOMY PAIKY, V KOMRHOMY CTOBIILI i Vv KOMKHIA
niaroHaJjai 6viIH BiA eMHHMH.

I:ijf’@ dualign cyMy Beix JBOIH(POBHX HATYVPANBHHX YH-
ce. Man. 19.3




m Tiniin piEHAHHE T& ¥ cucTemMu
BMNPABW ONA NOBTOPEHHA

_Eﬁi..Pn:mna,qH HA MNPOCTI MHOMKHHEHR YHCIIO:
a) 80; 6) 1024; B) 1001.

' 852. Ofuuncan [4,3-1+1 132,25]:2,?5.
852 e

853. € Ginuit xai6, yopHuUit xmi6, cup, Kobaca i Macno. CKLIBKH BH-
nie GyrepGponis moxua npuroryeatu? Poarnans Bel Moxanei
BUIAJKH.

§ 20. Nininni pisHAHKHA

KAHY0BI CNOBA
f NiHiAHe pieHAHHA — linear equation, koediuiedt — coefficient

Pisuanna suay ax = b, ge a i b — neski uncaa,
HA3HBAIOTEL AiHIIHUM PpiGHAKHAM 31 3MiHHOIO X.

Yucna a i b — koegiyienmu pisnanna ax = b, a — roeghiuicnm
npu sminnilt x, b — siapHull yneH pieHAHHA.
flkmo a # 0, To piBEAuHA ax = b HASWBAIOTE PIGHAHHAM NEPULOZO

. . . b
cmenena 3 0dHICH 3MIHHOW. ﬂﬂl‘ﬂ KOpIHE X =—.
a

.tu::b»—\.

a=0 a=10
b=10 b+0
= 0-x=0 0-x=b
EanHMA kopiHe  Beaniy kopenie  Kopedie Hemae
Hanpuxnan, o =1 0x=0 Ox=25




mmuiﬁ}ﬂ piEHAHHA

KoxxHe piBHAHHA Neplioro cTeleHs 3 0JHieH 3MIHHOW Mae OgHH
Kopiub. JliniiiHe piBHAHHA MOMe He MATH KopeHIB abo MaTH oIHH
KOpigh 4M Geslid KopeHIB.

Poas’aayioun pisHAHHESA, {foro CIIOYATKY HAMATAIOTECA COPOCTHTH,
3BecTH Jo JiHiiiHoro. Pobnars e snefinbuoioro B rakiil nocainosHoCTi.

1. IloabyBaThea 3HAMEHHHKIB (AKINO BOHH €).

2. PoakpuBaiTh JVHEKH (AKII0 BOHH €).

3. IlepeHocaTh uneHH 31 3MIHHMME B JiBY YacTHHY DiBHAHHA,
a immi — B npaey.

4. 3poaares noxitHi JogaHKH.

Y peayaeTaTi TAKHX NepeTBOPeHL OTPHMVIOTE DiBHAHHA, piBHO-
CHJILHE JaHOMY; ioro KOpeHi € TAKOM KOpPeHAMH JAaHOro piBHAHHA.
2¥+h x x .1

4 12 3 2
Posze'azanna. [lomuoxuMo ofuasi gyacTHHN piBHAHHA Ha 12 —

HaliMeHINle CIILIBLHE KpaTHe sHaMeHHHKIB 2, 3, 41 12;

3(2x + 5) + x=4x — 18,

6x+ 156+ x=4x — 18,

Gx+ x—4x=—18 — 15,

3x =-33,

r=-11,

IIpuxnan. Pose'amxu pisaanna

Bidnosids. —11.

HOYELLN 3HATH LLUE BINbLLUE?

PiBHRHHA NMEpLUOro CTENEHA — LE OKpemMui Bug
NiHiAHKX piBHAHL. CNIBBIOHOLWEHHA MK LM OBOMA
EMOAMW DIBHAHL HAOYHO INDCTRYE MamoHok 20.1,

Hani Haeegemo NpUKENagW NiHIRHKX DIBHAHL, AKi HE
€ PIBHAHHAMMK NepLIOro CTeneHs.

[ﬂ,ﬂﬁ—%)x=ﬂ a6o [u,zs—l]hz,a.

PIBHAHHA
NEPWOro
CTEMNEHA .~

4 Man. 20.1
PiBHSHHA 21 + 3= 27— x, %3=0,8, |lx—4|=0 ne

€ NiHIRHKMK, aNe Taki, Lo 3B04ATLCH 00 NiHIAHMX.

NEPEBIP CEEE

() fki piBusnHs HAWMBAIOTE: a) JiHifHAMI;
0) piBHAHHAMH NEpPIIOro CTeneHA?




oo B Tlivias piBHAHHA Ta 1% cuoTeMu

9 CKiNBLKH KOpeHIB MOKe MATH JiHiiine pisEapaa?
B CrinbKH KOPEHIB MoXe MATH DIBHSAHHA I[IepLIOro crTeneHs?

3 3a akol yMoBH DiBHAHHA ax = b He Mae poas’'a3kis? A sa axoi
VMOBH Mae 0eaid poas’askis?

BWUKOHAEMO PA3OM!

B Poap’smu piBHAHAA.
a) 3(x — H) + x =4x — 18;
6) 5(2 + 3x) - T{2x +3)=x — 11.
Pozs’azanna
a) 3x — 15+ x=4x — 18, 6) 10+156x—-14x-21=x-11,

d3x+x—4x =15 — 18, 16— 14x—x=21-10-11,
0x =-3. 0x = 0.
Pisrannsa poas’'a3kis He Mae. Byan-ake 4HciIo 3aJ0BOJLHAE
PiBHAHHSA.

Bidnosids. a) Pienanaa poas’a3kis He Mae; 6) ¥ — 6VIb-AKe YHCIO0.
B Poap’amu pisusauaa |x —2|=5.

Poze’azanna. |x—2|=5. flkmo mMonyne uncna x — 2 nopisHioe 5,

TO e Y9HCca0 JopieHIoE 5 abo —5.
x—2=5abox—2=-5; x="Tabo x=—-38.

Orsxe, pieHAnEA |x —2|=5 mae gBa kopeni: x = 7 afo x = —3.

B Poap's:xu pisuasaa (a — 5)x = 8.

Posze'azanna. l1lo6 anaiiTi HepigoMuii MEO¥HHAK, NoTpibHO A06Y-
TOK MOJLIHTH Ha BiJjoMHI MHOMKHHEK, TobTo 8 mogianTH Ha a — 5.
Ane akmo a — 5 = 0, To gineHHEA BHKOHATH HeMoyiauso. Tomy
OoTpifHO POSrIAHYTH JeKinbKa BHNAIKIE.

1. Axmo a — 5 = 0, TofiTo @ = 5, TOo piBHAHHA HaGyBae BHIIALY
Ox = 8. Omxke, axkmio @ = 5, To piBHAHHEA KOPEHIB He Mae.

2. dArgmo a+#5, To pilBHAHEA Mae OJHH KOpiHL X =

a—>s
Bidnogide. koo a = 5, To piBHAHEA KOPeHIB He Mae;

8
AKINO a#5, TO ¥ =——.
a-9s




mm}ﬂﬁﬂi pIBEHAHHA
BMKOHAW YCHO

854, Slke piBHAHHA He € JMiHiAHEM?

A-2x=5 Bl=2 B3-2x=0 I'dx=5-x
%

| 855. flke piBHAHHSA € PIBHAHHAM HepIIOro cTemeHs?
AlOx=T17 B-2x=0 B3x*=0 I'Ox=10

' 856 Hrxe moeifoMieHHA Mae
OyTH BUBEILHO V YACTH-
Hi Kooy AnA piBHAHHA
ax =5b7

( 8?’? . 3Haiiin kopiub piBHAHHSA.
a) 0x = 35; 6) 0y =13 — 13;
B) 2x =3 + 2x; r) 2x + 5= 3(x + 5).

' 858,/ Iloscan, YoMy He Mac po3B’A3KiB piBHAHHA.

a)x + 15 =x; 6) 3x — 7 = 3x; B) 17T —-x=5—x.
' 859. Ioscan, oMy Mae Gealid poss’AsKiB piBHAHHA.

a) 3x = 2x + x; 6) 6y = Ty — u; ) 8z+ 2=3z+ 2+ bz,
Sﬁl] Yu nmpaBuIbHA cXeMa, 300paxkeHa Ha ManwHKy 20.27

NIHIAHI PIBHAHHA

PieHAHHA neplloro cTeneda IHWi piBHAHHA

Man. 20.2

BUKOHAN NUCbMOBO EHI:IZGTN

dBenu piBHAHHA [0 JiHilTHOTO Ta po3B’ AU iforo
(861, 862).

(861)a) 2 — 3x =5 — Tx; 6) 15 — 8x = Tx — 5;
B) 3x + 2(x + T)=2x; MN42+xy—x=3x+9;
1 1 x—-4
r) Sx=6--x =1
 Saas o A =3
n'-.‘j]-ﬂ".'!'.=a}2x+x—?x+3=8; )y — by=8 - y;

- B) —¢ + 31(2 - ¢) = 32¢; r) 0,7 =2(x + 3,5) — 2=x.




o TMiniasi piEHanss Ta 1X cuoTeMu

Poas’sizkn pisuannsa (863, 864).

863 a) 32x = -16; 0) x + 4x = 5x;
B)x=3(x+ 1) - 2x; r) 2(5 — 8x) = —4(4x + 3);
) 2{x—3)=3(2x - 1); n)4b —x)==5x+ 2.

B)4 — 3x = 8(1 — x); =

r) 2 - 5y = 5(1 — 2y); ‘”*‘

r) 8(9 — 2x) = 5(2 — 8x); 5

1) 5(z + 3) = 8(10 — z). L _at /S
865. Mapk BHpIMHME crJIAcTH GI0K- - 5 ,¢_ =

CXeMy IJA AJTOPHTMY pO3B'f-

3yBaHHA pPiBHAHL BHAY ax = b.

Yu nppasuiasHo BiH 11 ckiaas?

Ilobyayii ceoo GaoK-cXeMmy. 7
866. Yeranopite BignoeigmicTs mMimx

o pieEsEHAME (1-3) Ta KinekicTio ix pose’askis (A-T).

864.a) —0,5y = —0,5;
0) 6x = 8 + 6x;

O0WH KOPiHB Ges3niv kopeHie

0.0

12x—-3=x+17 A smonHoro
23x+T=3x—19 B ogun
323x—-1)+5=3(2x+1) B aBa

I’ Geamiu

Poar’saxu pisaauua (867—870).
867.)a) 3(x +4)+6(11 —-x)=9% 6)B(1l-x)+56(x—2)=2;
B) T(x—5)—3(2x—6)=10; r)18+ 3(x—5)+ 8x=2(5+2x).
868.a) T(4 — t) + 3(t — 5) = 9¢; 6) 3(x + 1,5) + 2(3 + x) = —5;
B)5(3—-2x)—(12—-Tx)=0; r)bz+2(4+ 2)=3z+ 28,
869. a) 3(2x + 3) — 5(7 — 4x) — 2(bx + 4) = -2;
6) 8B4 - 3x)+ Tx—3)+ 3(9 + Tx) = 10.
870.)a) 6{x + 2) +33x + TN =45+ 4x)—T;
6) 5(12 — x) — 11(4x — 5) = 9(9 - 5x) — 26.

BUKOHAW NUCbMOBO {2313

Poaes'sxmn pisuanasa (871-874).

(871.)a) %x+i(x—2l=x; B) %{4x—5}+g{2x+1}=x+3;



{0 MiHias! plEHAHHA

B) 2{5—3x1+§{2+9x}=2x—1; r) 2+i{8x+1}:5x+%{4x—1].

(872.)a) %+2[%n+1]=3n; 6) §{E+Tx1—2x:§{4+3xl+3.
e 5
b - [ . —
[ma} 2x 3+x lzax 3; 6) 3x+1_2x 4:3_? .1::
— 2 6 4 3 2
2-3x 6xr+1 x-4 r+6 5H5-2x 3x-2
B) + = : r) — =2x— ;
2 5 4 5 3 2
— x+1 3x-5 b5x-6 dxr+1 6-—x Sx+16
B 1 S A R

875.)Onue uneno Gineme 3a inme "Ha 6. fAxmo mepme moMHOKHTH Ha
&2 5, anpyre — Ha 4, To nepuuii godyTok Gvae GiALIIKI 3a Apyruii
Ha 40. 3HaiiniTs 1i yrena.
876.)Oaue uncno Ginbkie 3a innre B 6 pasie. Axkmo Big 6ixsnororo 3 HUX
BigaaTe 37, a No MeHIIOTo JOJaTH 73, TO peayJLTaTH OVIVTH
piBHi. 3Haiiagn ni yncna. 1
[ 877.) ke uncao Gineknoie Big cBoel TpeThLOI YACTHHH HA §?

Poas’axu pispannsa i apodu nepesipry (878, 879).
(878.)a) |x|+5=12; &) 2|x|+3=25; B) [x-2/=12; r) |2x-3|+8=5.
879.)a) |x|-8=-3; &) [2x|-3=5; B) [x+4|=0; 1) |x-1+T7=3.

[_SIT[I:] Poap’sa:xu TinkkH Ti piBHAHHA, AKI MOM(HA 3BeCTH 10 JiHIAHHX
- pPiBHAHL.

a) (x*— 2)* — x' = 0;

Bz +2Y —(x+ 1) =0;

B) (4x + 3)(16x° — 12x + 9) = 9(7x* + 3);

r) (2,6x — 3)(2,6x + 3) — (2,4x — 5)2,4x + 5) = 2x(0,5x + 4);
r) (2x — 1)(4x* + 2x + 1) = x(8x — 2)(3x + 2) — "

@8138011:@ only those equations that can be reduced to linear equations.
 a)(x*-4) - x'=8; b) (x + 3)* — (x — 3)° = 12:

¢) (2x — 1)(4x” + 2x + 1) = x(3x — 2)(3x + 2) — x;

d) (2x — 3) (4x° + 6x + 9) = T(x* — 4);

&) (3, Tx—2)3,Tx+2)—(1,3x — 1)(1,3x+ 1) =6x(2x — 1).

Poap’sxu pisnanna (882, 883).
(882)a)(a + 3)xr=12; 6)(a—6)x=a—6; B)(a"+ 5)x=2.
LSS:%ja} (a—4x=15; 6)la+ Nx=a+ T7; B)(a"+ 2)x =4.
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aain 4. Pt piBHAHHA Ta [¥ cUcTeMK

HMosenu, mo npu GYIL-AKUX 3HAYECHHAX d DIBHAHHA MAE eAUHHI
ropias (884, 885).

(884.)a) (a* + 3)x=5: 6)(a’+ 1)x=a; B) 4 — 5x = a’x.
(883.)a) (a®* + 6)x=5; 6)(a°+ 8)x =a; B) a'x = —2x + 3.

( 886.) [Ina KoKHOI'O 3 NYHKTIE @d—2 BH3HAY, IPH AKHX 3HAYEHHAX Koe-
(pimierTa k pisEaEHEA: 1) Mae €THUHTI KOpiHEL; 2) He MAE KOPeHIE;
3) mae Geanriy KopeHiB.
a)kx=8; B)(k+3)x=5; Blkx=Fk 12 -kx=(2-k).
(887.) [l;1s1 KOKHOTO 3 NYHKTIB @—2 BH3HAY, IPH AKHX 3HAYCHHAX KOe-
(pinierTa m pisEaEHa: 1) Mae equaNi Kopiak; 2) He Mae KOpeHiB;
3) mae Geaniu KopeHiB.
a) mx=12; 6) (m — B)x = 15;
B) mx = 2m; r) (7 + m)x = (7 + m).
,?1.1151 KOMHOTO OVHKTY d—6 JOIHOITHL Iichs 3Haky piBHOCTL 3a-
& J\ MiCTE KpaOook TaKMi BHpa3d, o0 YyTBOPHIOCE pPIBHAHHSA, fAKEe:
1) mae oguH KopiHk; 2) Mae Geaniu koperis; 3) He Mae KopeHiB.
3x+2

a)br—4+2x=.. 06) 21,56 —T)—383x=..; B) E

(889. 3adaua 3 Goazapevrozo oaviaopy. Ha sannranus,
AKa Maca iioro pubH, pubagka Bignosis: «XgBicT Mae
macy 150 r, ronosa — cTiIBKH, CKiNBEKH XBicT 1 nonoBuHA TYIVOA,
a Tyayd — cKiNnBKH romoBa i xsicr paszom» (man. 20.3). fAka maca
pudn?

Man. 20.3

—— 3
L@;} 3HaueHHA BHPasy %H}, 5x+3 popiBHOE 4, AkmIo x = —1.

Yomy popiBHIOE 3HAYEHHA BHpasy, AKO0 x = 57




m Po3g'asyBaHHA 3a0ad 3a O0TIOMOTCI0 PIEHAH

EMNPABWN ANA NOBTOPEHHA

' 891. IlepeGyBaloun 3a KOPAOHOM, TH MAEII MOMIHBICTE
KOPHCTYBATHCA NOCAYTaMH OIHOTO 3 ABOX MODIMBHHX
oneparopie. llepmuii npononye coaauyeata 10 rpH 3a neproy
XBHJIHHY i 2 I'pH 3a KOMHY HACTYIIHY XBHJHHY DPO3MOB, a JIpy-
ruif — 7 rpu i 3 rpu Bignosiguo. IloGyayii rpadik sanemxuocTti
BAPTOCTI PO3MOBH BiJf 4acy, 1[0 He NepeBHOIVE 6 XB, 1A KOXKHOTO
oneparopa. AKuil BHCHOBOK MoMKHAa 3podHTH?

—

' 892. 3naiinu 3HAUEHHS BUpA3Yy.

a) 5a’, axmo a = 0,2; 6) 2x* — x' — 5, axmo x = -2;
B) a’ + 3a®, aknio a = 0,2; r) 3a* — a*, axmo a = -1,2.
a) 20% six 350; 6) 30 % wix 56 000;

B) 12% Big 0,75; r) 125% =ig 1,4.

§ 21. Po3ss’asysannn 3anay

3a AonoMorow piBH AHbL

KNHOY0E!I CNOBA

[ npuknaaxa sagaya — applied problem
MaTEMATWYHA Moaens — mathematical model

Cepen 3anay po3pisHAlOThE NpHKIaAH] i abeTpakTHi.

AbcTpakTHa 3apa4a Mpuknagxa 3agaya |

Ckinbkwn pokie BaTbky | OOHLLY, AKLLO

pazom v 34 pokk | BaTLKD CTAPLKA
33 0oHbKY Ha 24 pokn?

3HaloK 4Mcna, Cyma SKux 0OpIBHIOE
34, a pizHuug 24,

Y maremartHii npurxradHuMy HA3UBAKOTE 3a/1a4l, YMOBH AKHX Mic-
TATH HeMaTeMaTHyui nouaTta. [na roro, mobd poss'a3aTn NpUKIaATHY
3agady, cIo4aTKy 6yayiors 11 MaTeMATHYHY MOOeNb.




Tinxihsl piEHAHHA Ta X cuoTeMu

MaTtemaTH4Hi MOJIeli CTBOPWIOTE i3 reoMeTpUYHEAX Giryp, Yuce,
BHPAZIE TOIIO.

T e &

PUCYHKM  CXEMMW PIEHAHHA Tabnuui rpadm diarparm

106 posr’azaTH DpHKIAJHY 3aJa4y 3a HOOOMOIOK piBHAHHS,
CIOYATKY CJiJ cKJIacTH Bigmosigme o niel sagavi pisnanna. Bracuae
Kaxkyuu, Tpefa nepexyacty sagaui ai apruaiinol MoBH Ha anrebpaivny,
TOGTO CKJIACTH MamemMamuiny modens nanol sagaui.

3amaua 1. Ha grox rokax 1000 T zepra. CKiNIbKH 3epHa Ha KOMHO-
MY TOKY, AKII0 HA nepinonmy ioro ma 200 T menme, Hix HA ApyroMmy?

Pose'azanna. Hexail va mepoiomy Toky x T 3epua. Toxai ma apyro-
My — (x + 200) T, a ua ofox — (x + x + 200) . Maemo pipHAHHEA:

x + x+ 200 = 1000, < matemartvyHa MoOens
2x = 800,
x = 400.

Orae, na nepmomy Toky 400 T 3epHa, a Ha OpyroMmy

400 + 200 = 600 .
Bidnosids. 400 17 1 600 T.

Yacro vy cKIajaHHl pIBHAHEA JONOMAarae iHIIA MOAENIE — PHCYHOK
(man. 21.1) abo cxema (man. 21.2).

1000 — y

' 1000
I Iznnl}

v

1000
Man. 21.1 Man. 21.2

Jlany sagauy MOKHA PO3B'A3aTH i 34 JONOMOrol0 iHITUX PiBHAHL.
flkmo wa ApyroMmy ToKy € i T 3epHa, To Ha nepmomy (1000 — y) T
(man. 21.2). OckineKkn Ha JpyroMy TokKy 3epHa Ha 200 T 6ineme, To
MOHA CKJIACTH PiBHAHHA:

1000 —y + 200 =y abo y — (1000 — y) = 200.

Mamonoxk (man. 21.1), pisasaaa 1000 — y + 200 = y, cxema
(man. 21.2) — ne Tpu piaHi MaTeMaTHYHi Mol npUKIagHO] 3amayi 1.



m FPoss'AzysaHta safad sa AoNoMorolo plEHARL

Insa po3p’A3yBAHHA 340AY HA PYX TAKOM BHKOPHCTOBYIOTH pisHi
mogeni. Baxaro mam'araTH, o npu pisHoMipHOMY pycl npoiimena
TimoM BificTaHL AopiBHIOE HOGYTKY IMBHAKoCTI Ha 4ac (s = vt). 1lpu
IBOMY BCl 3HAYEHHA BeTHYHH CJIi BHPAMKATH V BIINOBIIHUX OMHHATAX.
Hanpuxknaja, AKnio Yac JaHo B rogHHax, a Bigcrans — y KinmoMmerpax,
TO MBHAKicTL Tpeba BHpaMaTH B KijloMeTpax 3a MoguHY.

fAxmo Tino pyxaeTkca IpH HaABHOCTI Teuil, To Horo MBHIKICTL
PYXy 3a Teuicw (mnpotw Teuii) gopirHioe cymi (pismuni) Horo BracHol
MWMBHUAKOCTL Ta IMBUAKOCTL Teuil,

Heaki 3agaui BUMAraOThH IOA PO3B'A3YBAHHA MODYIOBH KiMbBKOX
mopenei. PosrnaHeMo sagauy, CRJIACTH PiBHAHHA 0 AKOI JoIoMAarae
iAma Mogenas — TabauIA.

3anaua 2. Karep mas npoiiTn Bigcrans mMix micramu 3i meuakic-
Ti0 15 KM/rof, a HacnpaBai imoe 3i meuakicTio 12 kM/rog i Tomy
samiazHuBCcA Ha 3 roj. 3HAHIH BigcTaHL MixK MicTaMm.

Pose’asanna. [lobypyemo Tabnuigo i 3an0BHUMO CTOBIYHKKN IS
BifgcTani Ta mBuaKocTi. BupasuMo yac v KOMHOMY 3 BHIAAKIB.

I cnocit
Ymoea BiacraHe, km LeuakicTs, km/ron Yac, rog
- X
Mae npoitk x 15 1E
i X
Mpoiwos x 12 15

Karep imoe Ba 3 rog poenie, Hix map itu. 11ifi ymoei Binnosinae

f X X
piBHsHHA: ———=3,
12 15 MomuoxMMO 08Mas YACTIHM

e Y00 piBHaHHS Ha 60
- ?
x= 180,

II cnocio

He o608’ A3K0BO 34 X NO3HAYATH BeJHYHUHY, AKY DoTpidHO sHAliTH
3a yMOBOWO 3agadi. Hanpuknan, Hexail yac, 3a AKHH KaTep MaB IpoiTH
Bigcranbs Mim MicTaMu, CTAHOBUTL § rojm,

¥Ymoea Yac, ron LWewnakicTe, kM/Ton BigcTaHb, km

Mae npoiTi t 15 15t

Mpoiwos t+3 12 12(t+3)




Tiniin piEHAHHE T& ¥ cucTemMu

Bigcrank mix MictaMu cTana, TOX MAEMO DiBHAHHA:
15t = 12(¢ + 3),

15¢t = 12¢ + 36,
15¢ — 12t = 36,
3t = 36,
=12,

Orae, KaTep MaB pyxatuca 12 rox ai meuakicTio 15 kMm/rom i
npoiita 15 - 12 = 180 kM.
Bidnosids. 180 kM.

Poas'azaBmu 3afayy 3a JoOOMOrol piBHAHHA, Tpeba 3aBXIH
AHAJNIZYBATH OoJlep:KaHe 3HAYEHHH HeBimomoro. Moke cratucsa, 1o
3HalIeHHH po3B'A30K DIBHAHHA He 3aJ0BOJIEHAE YMOBY 3aladi.

3amaua 3. [lepumerp TpukyTHOI migcTaBKku gopisnioe 17 cm. 3Haii-
au il cTopoHH, AKHOIO Neplla 3 HEX KOopoTma Big apyrol Ha 2 cm,
a Big Tperboi — Ha 6 cm.
Poszg'azanna. Hexall qosKuHA HANKOPOTIIO CTOPOHH HiICTABKH
nopieHIOE ¥ cM. Toni JOBXKHHEY IHINHX CTOPIH BiIIOBiIHO CTAHOBHTH-
MyTE (¥ + 2) em i (x + 6) em. MaeMo piBHAHHA:

rxr+x+2+x+6=17,

3x +8 =17,
3x =9,
x = 3 (cM) — nmepia cTOpoHa

x+2=3+ 2=>5 (cM) — gpyra cTopoHa
x+6=3+6=09 (cM) — Tpera cropoHa
Yu icHye TPHKYTHHE 3 Takumu cropormamu? Hi, Tomy mo xoxxHa
CTOPOHA TPHKYTHHKA KOPOTIOA Bijf cyMH nBox immmx, a 9 = 3 + 5.

Bidnosidv. 3agaua He Mae po3s’A3KY.

Poar’asyBanna NpUKIAJHEHUX 38134 MeTOJ0M MATEMATHYHOTO MO-
NelOBAHHA 3M1HCHIOETECA B TPH eTAIH:

1) eTBOpenHa MaTeMATHYHOI MoJeJi HaHol 3amaui;

2) poap’asysanua Bigmosignol MmaTemaTHuyHol 3amayi;

3) amaxis sigmosimi.

XOYELWU 3HATH LUE BINbLUE?

IHoQi 33 [ONOMOroK PIBHAHHA PO2E'A2YIOTEL HE BCIO 33434y, a TINLKK 1T HACTUHY.
Mokaxemo, HaNpWknag, K MOXHA 3aN0BHINBATH MNOPOXHI KNITWUHKW MarisHoro
kBagparta — Tabnuui HMcen 3 0OHaKOBOK KiNLKICTIO PRGKIB | CTOBMHMKIB, 3 OOHAKOBOW
CYMOIO YMCEN Y BCIX pAOKax, CTOBMYMKAX | N0 giaroHanax.



m Poas'AzyBaHHa 3a0ad 3a LoNOMOrol plEHARE

3apauya. MNepemanoi B 30wt ManoHok 21.3 i B Moro no-
POMHIX KNITUHKAX HANWLLK Taki YMena, wobd yTROPMBCA Mari4H1ia
KBAODAT.

FPoze'azanya. Nozsaqunmo DyKEOKO X YWCHOo Y NPaBiA BEpxHIR I
kniTuHUl. Togi cyma Bcix YMCEen NepLioroe pRaKa 4opieHioBaTimMe
3+ 6+ x, abo 11 + x. Takmmu MawTe ByTH CyMK | B KOXHIRA gia-

roHani, i B cCepegHL0My CTOBMHUKY, TOMY B HUXHLDMY pROKY Chig Man. 21.3
Hanucath 4, x — 2, x — 1 (man. 21.4). Ockinekl cyma 4Mcen Mae
AopieHioBaTK 11 + x, TO CKNAQAEMO PIBHAHHS: 5|16 | =
d+(x—2)+{x—-1)=11 + 2z,
2y +1=11+=x, T
x=10.
MipcTasumo 3amicTs x Moro aHadedHs 10, nicns 4oro NopoxXHi 4 |x—2jx—1

ENITUHKK ManioHka 21.5 3anoBHWT HEBAXKD.

Y paHomy BUNagky pieHAHHA 4 + (r — 2) +({x - 1)=11 + x —
MOOENb HACTWHK ChOopMYNLOBAHOI 38034, Wo AdE 3mMory oB4u1c- 5|6 |10
AT TINLKW 3HAYSHHA x.

7
NEPEBIP CEEE 4|89
B Hapeau npuknan sanaui ta I MaremMaTH4aHOl MO- Man. 21.5

bi(chia
B ki GyealoTs MaTeMaTHYHI Mogeni?

B 3 AKHX eTalliB CKIAJACTLCA PO3B'ASYBAHHA 3aJa4i MeTOIOM MaTe-
MATHYHOTO MOJAENIOBAHHAT

BUKOHAEMO PA3OM!

B Katep npoiIinos BicTaHk MiK NPHCTAHAME 38 TEYico
piukn 3a 2 roja, a MoBepHYBCA Hazan — 3a 2,5 roj.
3Haliny BIACHY IIBHJKICTE KaTepa, AKIN0 NIBHAKICTE
Teuil cCTAHOBHTE 2 KM,/TO/.

Posg'asanna. Hexaili BracHa MBHAKicTE KaTepa JopiBHIOE
x kM/rog. Toni:
(x + 2) KkM/Tol — IMBHIKICTL KaTepa 3a Tediew;
(x — 2) KM/roj — MBHAKICTE KATEpa NPOTH Tedii;
(x + 2)+ 2 KM — BifcTaHb, AKY KaTep OpoHIIOE 3a TeYico;
(x—2)- 2,5 kM — BiflcTaHbL, AKY KaTep MPOHIIOB OPOTH Tewil.
Bincrani (x — 2) - 2,51 (x + 2) - 2 piBri. Orxe, MaecMo piBHAHHA
2,5(x — 2) = 2(x + 2), spigcn
2,0x—5=2x +4, 0,5x=9, =18,
Bidnosios. 18 kM, /Troja.
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a Poap’saxu MaTeMaTHYHHI KPOCBOP]

 BUKOHAR YCHO

894, Hasegu nmpuknan: a) abcrpaxkTHol 3agadi;

)‘,u

"N Minidsi pidanna Ta lx cucTemMm

i

(man. 21.6).
Posze'azanna. B KpYEKH cJijJ BIIH-
caTH JIBa 4Hcia, mob X cyMa gopis-
Hiosana 200, a pizauna — 10. koo
JApYyre 4HcI0 NO3HAYHMO OYKBOIO X,
TO Hneplne gopiBHIOBaTHMe 200 — x|
Ix pismuna cramoeute 10, oTixe,
200 — x — x = 10, aBincu

2x = 190, x = 95, 200 — x = 105.
Bidnoegids. Ha mamonry 21.7.

Man. 21.7

0) npuEIagHol 3agadi.

895. Un npaBuabui BHCHOBKY 3pobmia [liana, npounrasmu naparpad?

1) Ho ogmiel npukJIagHol sagadi MokKHA NoOVAVBATH JeKiIbBKa
MOJIENe.

2) Imopi smHalifenuil MaTeMaTHYHHII po3B'A30K NpHKJIagHOoI 3a-
naui He Bigmosimae amicTty 11 yMoBH, a oT:e, He € 11 po3B AIKOM.

896 JHalimu aBa YHCNa, cCYMa AKHX HopiBHIOE 3, a pianuna 1.

897.. 3Haliny ABa yHcla, AKOIO OJHe 3 HHX V 4 pasH Ginkbine 3a apyre,

a ix eyma mopisaioe 10.

898. 3maiigm uncna x i y, akmo x + y =251 x = y.

899 Yuenr zagyMas uncao. koo Big Bkoro BigaaTtu T i peayneTar

BUKOHAW NMUCbMOBO {31

"
(900, IIpaknagnoo 4u abcTPAKTHOIO € KOMKHA 3 HAaBeJeHHX

gL

NoALTHTH Ha 3, To ofep:kKuMo 5. fKe uncno 3aiyMaB y4eHR?

ganau? Poss swits 1x.
a) 3HAlIITE YHCIO, NOJOBMHA AKOro OLILIIA 38 HOro TPeTHo Yac-
Tuay Ha 0,5. 3pobiTs neperipry.

6) Cyma gox uucen mgopisHioe 13,6, a pisumna crasoBuTs 1,6.
SuaiiniTe 0i Yucna.

B) Cyma asox uHcel popierioe 105, a ix BijHOIIEHHA CTAHOBUTE
1 : 2. 3maiigiTe ni yncia.



| Poag'asyBadHs 3anav 3a AONOMOTOK PIBHAHL

T

(901.)TTone nnomelo 430 ra nogineHo Ha ABI YaCTHHH Tak, L0 OJHA
3 uux Ha 130 ra Ginesioa 3a immy. 3HAHAH ILIOITY KOMHOI YacTH-
HU. 3a IJIaHOM CKJIAJNH piBHAHHA m0 3agadi Ta poas’soxm ii.

1) Hosnay MeHULYy YAcCMUHY NOAA 3a X.

2) Bupasu dpyzy wacmuny noas yepes x.

3) 3narmuu, wo eyma naow dsox noais dopisnioe 430 za, crkanadu
pieHanHa do zadaui.

Mnfryal-:}r 3aBJoB#KH 84 M pospizanu Ha ABl YAaCTHHM, OJHA 3
AKHX YTPHYi JOBIIa 3a iHImY. 3HANIH TOBKHUHY KOMHOI YACTHHH.
3anumu nJIag AN4 CKIATAHHA DIBHAHHA Ta pPo3B’AMHM 3aauy.

[:@[Ej Ilepumerp npaMokyTHHEA nopieawe 118 cM, ogHa iforo cTopoHA HA

@2 12 cM goBia 3a inmry. 3uaiiniTe JOBAHHK CTOPIH IPAMOKYTHHKA.
3anumiTh NJaH IaA CKIAJAHHES DiBHAHHEA TA O3B’ AMKITH samauy.

L%;]B npyromy baceilni moaeil y nBa

pasu Oineme, Hid Yy ODepuomMy. A 15

fArmo a agpyroro Haceiiny mepe- 18
micTuTH 15 nNogeil v neprmmii, —— — — -
T0 B ofox DaceliHax Joged cra- e

He nopieay (Man. 21.8). Ckintexn Man. 21.8

Joael y KoxxHoMy Gaceini?

@B APVTIoMY KOIMIMEKY ADIYVE Vv TPH pasH Blaklle, HiM ¥ ODepluoMy.
Komu 3 apyroro kommka nepexaann 8 abnyk y nepmuii, 7o B
000X KoIMHEKax A0AVK cTano nopisny (Man. 21.9). Crineskn abnyk
OYJIO ¥ KOMKHOMY KOIMHKY CIIOYATKY?

x 8
.
-
o OO
L 5 & 1 ¢ § J 1 ]
3x
Man. 21.9
[ 906.)Cxaann i poas’a:KH 3aady 3a cXe- x
mom 21.10. I ’ 50
10 ]f

[FQEJB Oxcann i Isama rpomei 6ymo 1 | |
¢ mnopisny. Komn Oxcana BuTpariia
48 rpH, a Isan B7 rpH, To B OKcaHn
rpomieii 3aJTHIMHI0CA YV YOTHDH pasH 6iieine, Hixk v Isana. CkinsKH
rpomieii 6yI0 v KOMKHOTO 3 HHX cIIOYaTKY? 3a ILIaHOM Ha HacTVITHI
CTODIHII CKJIANITH DIBHAHHA 10 3amayi Ta posB’ AmKiTE 1.

Man. 21.10
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TR Miniami pieHaHss T8 iX cloTemMu

1) IHosnawme 3a x me, npo wWo sanumyoms & sadayi.

2) Bupasimu yepes x kiavkicms zpouteil, wio saauwunaca 6 Oxecanu.

3) Bupasims yepes x Kiabkicms zpowell, wo saauwunaca 6 leana.

4) Snawuu, wo 8 Oxvcanu saauwunoca & 4 pasu Giaviue zpoweil,
cranadimb piHAHHA.

(H'Ug-;'ﬂﬂﬂ Gnaropifinol apmapkn Octan i Karpyesa coneinn ofHaKOBY
~ kinekiers 6pacneris. Komu Ocran npogas 6 6pacieris, a Karpyesa
15, To B Ocrana sannmuaoca GpacieTiB y ABa pasu Oiawmne, HiMK
y Karpyei. Crinekn 6pacieTiB ciLIiE KomeH?
@.}Tpn TPAKTOPHCTH 30patu pasoMm 72 ra. Ilepmmii sopas Ha 6 ra
 Blabire 3a Apyroro, a Apyruii ga 9 ra 6inenie aa rpersoro. CKink-
KH IeKTapiB 30paB KOMHHI TpaKTOpUCT?

I':@:‘.IY TPEOX KJIacax 79 ydeHHIL. ¥ ApyroMy — Ha 3 y4eHHI Ginkme,
HiX V OepmioMy, a B TPeThOMY — Ha 2 yYeHHII MeHIIe, HiX ¥
nepuroMy. CKiIbKH VUYeHHIIL ¥ KOMKHOMY Kjaci?

(911.)3a 3 nui Oyno apificeeno 56 pocraBok Dki. ¥V mepmmuii gens 6yio
anificEeHo Ha 12 gocTaBoK MeHINe, HixK v Apyrui, a B TpeTiit —
yaBiui Gineme, Hix y nepmuii. CKineKH gocTaBok 6yi10 sailficHeHO
KOMKHOTO JHA?

{th‘.?j [Tone nnomeso 860 ra nogineHo Ha 3 TINAHKH TaK, [0 CYMA IO
OBOX MepIinx JlIAH0K JopiBHIOE ILTOII] TpeThol, a miIonia apyrol
ginankn B 1,5 pasu 6inmema sa nmonly mepinoi. 3Haiiau naonri
OiNAHOK.

ﬁﬁ:ﬁﬁafrmm B 5 paaiB cTapinuii 3a cHHAa, A CHH Ha 32 DOKH MOJOIIHIT
Big GathKa. CKiNBEKH pOKiB KoMHOMY 3 HUX?

i:_‘!ili.;]MaTepi 38 pokis, a gpousni — 12. Konn goukka 6yna um 6yane

BTPHY1 MoJoAInow Big maTepi? A Bapiui?

,‘FIE_“JA father is 40 years old and his son is 10. In how many years

will the son be three times vounger than the father?

\

f.;-EI'__L@_,"CRiJILEH pokig rtiii Copomi,
no 3a IManky crapma BaBiui,
a4 B Ho3aMHUHYIIM poui
cTapioo Oyna yrpudi?

(917, ) Crinbkn pokie marepl # JoHBNI, SKINO B NO3aMHHYJIOMY pomi
OoHBKAa Dyaa MoOJoAUIOK Big maTepl B & pasiB, a B HACTYIHOMY
Gvae Mmonommiow B 4 pasu?
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(918, Kinekicrs nopepxie ogHoro oymuH-
KV BIIHOCHTLCA 0 KilbKocTi mo-

Bn
BepXiB iHmoro 6VIHHKY, gk 8 1 5. Ly ; 13 |
CrinpKM NMoBepXiB ¥V KOXKHOMY OY- il B .
AHHKY, SAKI0 B NeplioMy iX Ha ' '
Man. 21.11

12 Ginwsnre, ik y apyromy? Ckro-
pHcTaiica cxemow (man. 21.11).

919.)Martu ma 20 pokip cTapuia 3a CHHA, a 1X POKH BilHOCATHCA,
Ak 7 : 2. Ckineku pokis marepi?

@—@ Iloian npoxonuTe BificTadk Big A no B 3a 3 rog. Hk6m Binm ixas
a3l meuakKicTio Ha 10 kM /rox 6iasnioin, To B foposi 6ye 61 Ha ITiB
roJilHHH MeHIne. 3HAUMH BigcTank Midk A i B. 3anoBEH Nopo:xHI
KJIITHHKH Tadnumi, cKIagu piBHAHHA Ta PO3B AMKH 3a/lagy.

8, KM | v, KM/romg | t, roo
| x 3
L] x+ 10 2,5

921, | lIenaricTs kaTepa B cToA4iill BoAl BifHOCHTLCA 10 MIBHAKOCTI Teuil
G piukm, sk 25 : 2. 3a Teuicw Karep imos 3 rog 50 xB. Crinsku
yacy morpibHo oMy, mob moBepHYTHCA Haszan?

92213 nBOX MicT, BiffeTans Mixk axumu 450 KM, oHOUACHO BHIXAMH
HA3YCTPid OJINH OJHOMY JBa aBTOMOOLII ii 3ycTpinuea yepes 3 roj
(mam. 21.12). Ilo ckrian-
KM KinomMeTpie npoixanun x+ 10 .
BOHH 0 3yCcTpidi, AKILO e
ONHH IXaB 31 MBHIKICTIO, T
Ha 10 km/rox 6inbImo,
Hix irmmuit? 3pobu nepe-
BipKy.

[@Ia mieT A i B, Bigcrans Mix axkume 210 KM, oJHOYACHO BHIXATH
HAZVCTPiY 0HH OJHOMY JABa aBToM0oDLIL i ayceTpinuca yepes mis-
TOPH FOJHHEE. 3HAHIH NIBUIKOCTI aBTOMODLIIBE, AKIIO N0 3yeTpidi

nepminii aproMofine npoixas Ha 30 kM Ginemre, Hime apyrumii.
Ilobyayvit cxeMy Ta po3B'AxKH 3aJady.

Man. 21.12

[&1} Benocuneguer ixas 2 rog rpyHTOROK Joporoio, 1 rog — acdans-
TOBaHOIO 1 mpoixas 28 kM. 3HaliiK foro MIBUAKICTE HAa KOMHII
MAAHT] MAAXY, AKOI0 achalbToBaAHOK JOPOro Bil IXas 31 NIBHI-
kicTio, Ha 4 KM,/ roj 6ilbII0K0, HijK I'PYHTOBOK.



"W Miwiani PIBHAHHA Ta [X coTeMK

W

925.)Karep y croa4iil soai iige 3i meuakicrio 20 km/rop. lHleuakicts
Teuil pigkn cramoBuTs 2 KM,/Toj. 3HAIH BiJICTAHE MiMK IBO-
Ma NpPpHCTAHAMH, AKNOIO peilc TVAH I Hazaj KaTep 3AiMcHIOE 3a
5 rog. 3anoBHH MOPOXKHI KJIITHHKH TabnHIli, CKIAAH piBHAHHA
Ta PO3B'AMH 3aj1ady.

5, KM | U, KM,/rog t, ron !

3a Teuico x

MpoTu Teuil B

@;}Rmep vy croA4iil Bogi mpoxomutk 16 KM 3a 1 rog, mMBHAKicTh
Teuil piuku gopisHioe 2 KM/rof. 3HaIH BiAcTAaHE MiXK ABOMA
NPHCTAHAMHM, AKINO B OOHH DlK KaTep OIpOoXoJAHTE 11 Ha MiB rognHn
IMBHIIIE, HidG B IHIITHI,

BUKOHAW NUCbMOBO S5 S

(927.) Mo axoro ymucixa cuix gomaru 4 i 19, mob yreopeni -
CYMH BigHOCHINCE, AK 8 : 117

[ 928.)CyMa mudp namoro asonmdipoeoro umucia gopisaioe 8. Axmpo
oudpu NOMIHATH MicHAMH, TO BHIIe YyHeao, Ha 18 6ineme, Himx
naHe. 3HANAH HaHe YHCIO.

@HHU:;G no TpunudpoBoro uHela 3jisa gonucatH nudgpy 8 i go

@ yTBOpeHOT'0 YOTHPHIM(poBoTo YKneaa gogatu 619, o cyma 6yae

B 40 pasis Ginelia, HixK gaHe TPHOH(pPOBe YHCJIO, 3HAUJITE 1e
yuea0. 3pobiTe nepesipky.

(930.) Axmo o ABOMHAQPOBOTD YHCJIA JOMNHCATH COPARA
i anisa nuppy 4, To yreopeHe uncao Oyvae B b4 4 _ f“i
pasu Gijbine 3a gaHe ABOIH(poBe. SHaIH Ie
OBOIH(PPORE YHCIO.

irﬂ:ilﬁlﬂxmﬂ JI0 TaHOTO YHCJIA JonHcaTH cipasa nudpy 9 1 1o yreopeHO-
ro 4ucjia JoJaTH NoJABOEHe JaHe YHCJI0, TO CYMa JOpiBHIOBATHME
633. Buaiiny gane YHcIO.

(932, BincTaens MixK JBOMa CTAHIIIAMH IMOI3] MOMe OpoixaTH 31 NIBM]-
KicTio 70 kM/rog Ha miB rofMHHU IMBHAINE, HiXK 31 MIBHAKiCTIO

60 kmM/rox. 3Halingu MK BiJcTaHB.

(933, [TacaxxupebKMii noisy OpoTAroM 3 rof NpoxXofuTs Ha 10 kM 6iib-
mnre, Hix ToBapHuii — 3a 4 rox. lllsuakicTs ToBapHOTro NOi3ga HA
20 km/rog MeHNIA Bil IMBHAKOCTI DacaskHpchKoro. SHagW ni
IMBHAAKOCTL.

ﬁﬁ" Ty
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934.Bin crarnii ao Typbasu TYpHCTH Hmmu 3i meuakicTio 4 KM/ rog,
a HazaJl — 31 MBHAKICTIO 5 KM/ToJ, TOMY Ha TOH caMHil DLIAX
garpatunu Ha 1 ropg meHme. 3HaHAW BigcTaHe Big cTaHmii go
TypGasu.

(935.) Tennoxia Buiimos 3 nopty K v nmopr P 3i meugkicrio 32 kM/rog.
Ha migcrani 216 kM Big mopry K BiH moTpanup v IITOpM i Mas
3MEHIIUTH MBUIKICTL HAa 5 KM/Toj, TOMY Opuoye v mopt P is
sanmizEeHHAM Ha 25 xB. 3Hailinn BimcraHe Mix mopramu K i P,

936. MaiicTpH ManIl cKJIACTH MAdH A8 MKITLEUX KabineTis 3a 5 guis,

a BHKOHaNH pobGoty 3a 4 nui, 6o ckiaganmu moaad Ha 12 mrad
Oinsme. Crinesky mad cxkaanru MaiicTpn?

@Mmyany 3aBoB:xRKH 25 M pospisanm Ha B YacTHHH, OIHA 3
Axux Ha 50Y% poBma za iHmMYy. 3HAUIH JOBXHHEH OHX YACTHH
MOTY3KH. 3pobu mepesipry.

@Eiﬂm{icm yhomipanbHHUKIE Ta yOoaiBANLHUIEL KOMAHIH A BigHO-
CHTLCA JI0 KinbKocTi yOoMiBaIEHHKIBR Ta yOOIiBATEHHIIL KOMAHIH
B, ak 3 : 2. Axmio 8 yboniBalsHHKIB Ta yOOIiBATEHHIE ITEPeHIVTE
3 koMaHIu A 1o KoMaHau B, To NonepegHe BiIHOIMMEHHA 3MIHHThLCH
Ha Take: 5 : 6. CkinskHn yOoniBankHHKIBE Ta YOOMIBATRHHILE Dy e
B KOMHIN KoMmaami?

[@ da MoJe/LT0 CKAANITE VMOBY 3ajiavi Ta po3B’ sKkiTE 11 (Mamn. 21.13).

. Kaker?r <——
= y 5 pazie meHwe, | Ha 5r Ginbwe,
555 r BOBHKW Wanka? r bk Ha Ake T bk HaL 1A
L Wapd?r = l
Man. 2113

@13 IBOX €ij, BificTaHe Mix AKuME 36 KM, HagycTpid oHH OJHOMY
MNOBHHHI BRIXATH ABi BellocHnegucTER. AKINO BOHH BHIIYVTE OJHO-
YaCcHO, TO 3YCTPIHVTECA 4epesa MiBTOpH roamEH. AKimo 3 apyra
BHife Ha HiBrogMHH OisHinle, Hid Mepiia, TO BOHH 3VCTPIHYTBCHA
micaa Toro gepes 1,25 roa. 3HaAHAM MIBHIKOCTI BeJIOCHIIETHCTOK.

@]D 5 rog 30 xB 3 micta A B Mmicto B BuneTtis BeprouiT 3i IIBUAKiCTIO
2560 kM, /ron, 3pobus v micti B mocagky Ha 30 xB i 31 mBHAKicTIO
200 kM,/Ton moBepHYBcA B MicTo A 0 12 rog 45 xB. 3Halign Big-
cTaHb Mix MicTamm A i B.

942, Cmapodasnsa indiiicera 3adaya. 3 GyKeTa KBITOK JIOTOCA IPHHECEHO
B eprey: lllisi — Tperio yacTuny, Bimey — o’ary, Cormw —
mocTy. OaHY YBepTh ofep:xas Bxasani, a pemrry, 6 norocis, gano
maHoBaHoMy BuuTeneBi. CKinkkH 6yiao kBiTOK v GyKeri?

e
]
.\.l ;;I.'Q,



L0 MiniAni pisHaRHE Ta IX cucTemMu

(943.)Cmapodaena 2peyvka 3adaua.
Ha szanuramHsa, CKINBKH VYHIB
HaBYaeTheAa B mKoai, Ilidarop
pinnosie: s¢llonosuHa Beix yuHIB
BUBYAKTE MaTeMaTHKY, 4YBepPTh —
MY3HKY, CbOMa YACTHHA — MOBYATH
i, kpiM TOTO, € IOe TPH KIHKEH».
Crkinexkn Tomxi 6yiao yuHiB ¥
[lidaropa?

LIIKABI 3AAAI

Man. 21.14

{Mﬁ.}ﬂ}rma aBox umpcen gaopisHie 100. Aximo 6inknie 3 HUX ODOJLTHTH
ocradi 5. 3Eaiiny ui yuena.

HA MeHNOIe, To B 4acTui 6yvae 41 B

BMNPABW ANA NOBTOPEHHA

946. O6uHc/IH 3HAYeHHA BHpaay. a) |—2,'?|+2,4;

6) -2,4+|-2,3 73

:  B) [-10,5

947. Tu zabys/3abyna octanai Py HoMepa TeldedoHY CBOrM0 3HA-
iomoro. flka iiMoBipHiCcTE TOro, mio Bigpasy, Koau Habepenn Ha-

BMAHHA Nepiny nudpy, TH 3aTele
948_. Poakpuii ay:#KH i cupocTH BHpas

a) (2e — 1) — (3¢ — 2);

B) x* — 2(8 + x) + 16;

Man. 21.15

.2; 1) 4,8-(3,2

:|-0,8].

thoHyEIm came 10 HbOTO?

6) (1 — 2a) + 3(1 — a);
r)x' - 2x + 2(2 - x).



3aBNaHHA Ang caMocTiiHol poboTh

3ABAAHHA A/18 CAMOCTIMHOI POEOTH
BAPIAHT | \ -';'

1. Poas’'sa:mxu pipHAHHA.

8)12x + 23 - 5x)=10; 6)25-2=0; ) 2"’4‘3 :7’%_
2. IIpu akoMy 3HaYeHH] a KopeHeM pieHAHHA (2a — 3)x =3 + a e

yHeao 27

3. Iz geox micr, BigcTanb Mid axumi 450 KM, oJHOYACHO BHIXANH
HA3VCTPiY OIMH OMHOMY JBa aBToM0OLi if 3yeTpinucsa yepes 3 rog.
dHallIH MBHAKICTE KOMKHOTO aBTOMOOLNA, AKOIO OJHH IXas 3i
mBHAKicTIo, Ha 10 KM/Toa Ginkmrow, Hix iHIIHI.

BAPIAHT Il
1. Poas’'s:xu piBHAHHA. 4 g
a) 2(6x —3)-Hx=8; 6)x*—-16=0; &) ;Iz x3— ;
2. IIpu axoMmy 3HaYeHHI @ KopeHeM piBHAHHA (3a — 5)x =T —a ¢

qHCJI0 57

3. 3 ojHOro OVHKTY OJHOYACHO ¥ NPOTHJEKHHX HAIpAMax BHIXaIH
aBa aBTOMODLNI. 3HAHAW MBHAKICTE KOMHOID aBToMO0iIg, AKIIO
OIHH ixas ai meuaKicTo, Ha 15 KM/roj 6insniolo, HiXK iHOIHIE,
i yepea Bl rofUHEHA BigcTaHE Mix HEMH Oyaa 310 kM.

BAPIAHT Il

1. Poas’s:xn piBHAHHA.

A SE I - g =08 Go=d=o @ F o Bz

4 5

2. IIpu axoMy 3HAYeHH] a KopeHeM pieHAHHA (ba —4)x =2 + a e
yucao 37

3. Iz aBox wmicT, Bifcraes Mix axumu 648 KM, ogHoOYacHO BHIXAaJH
HasyeTpid oiMH pIHOMY JBa apToMobini i syerpinuca yepes 4 rog.
3HallIM MBHIKICTE KOMKHOIO aBTOM0DiNA, AKOIO OOHH IXas 3i
WBHAKicTIO, Ha 12 KM/Toa Ginbinoo, Hix iHIHIL.

-



Minifant piEHaHHA Ta 1% cucTeMu
roTvemocs oo TEMATWYHOro OUWIHHOBAHHA Q w

Tectosi sasganHHa Ne 6

0 flke piBHAHHA He Mae KopeHIB?

AZ2x+x=10 Bx:5
BH=x ITro:x

0
10

B fke 3 uMcen € KopeHeM piBHAHHA 3x + 5 =17

A e b —1l B —1E r —1l
5 3 3 5

B fxe piBHAHHEA Ma€e TiNLKH OAHH KOpiHE?

Ax=x+5 B |x|=4 Bx*=0 I'x(x—-1)=0

a Posap'saxu pisgasna 5x + 13 = 3x + 2.
A-5,5 B 5,5 B 4,5 I -4,5

B Pipaauna 2(2 — x) = x — 2 mae po3p'43KiB:
A Geamiu b xonHOTO B omun I' aa

B flke 3 piBHAHE piBHOCHNBHe piBHAHHID 5x = —107

Abz-10=10 B 10x=-5
B-10:5=x I'5(x+10)=0

Ilpu axomy 3Ha4YeHHi a piBHAHHA |x|=a Mae eqMHMII KOpiHE?
Al B -1 BO r2

aﬂpu AKOMY 3HA4YeHH] a piBHauHA (a — 1)x = 1 — a mae Geaniu
KOpeHiB?
Al b -1 BO rza

BHPH AKOMY 3HauYeHHI a piHaaHa H(a — 3)x = 48 mae KopiHB
x=6?
A b5 B -5,5 B 4,6 I 5,6

@ Braxn naliMmenmuii KopiHes piBHAHHA |x - 2| -5=0.

AT B -7 BO I' -3




Turnosl 2aENadHA 0o KOHTRpoNEHOL poboTia N &

TUNOBI 3ABAAHHA 0 KOHTPO/LHO| POBOTH Ne 6

B flre 3 piBHAHL He e miHiAHUM?
A2x=5 B02x=7 Bx*-16=0 I'0x=-5

B 3ualinn Kopiek piBEAHEEA Hx — 4 = 36.
Ab B8 B -8 r-1.8

B fre piBHAHHES He 3aJ0BONBHAE YHCIO 57
A2x=10 B5-x=0 BO0x=0 F'x+h=0

e YeranoBH BigmoBigHicTE Mid pIBHAHHAMH, 3aJaHHMH YMOBAMH
(1-4), Ta kinekicTio ix poas’askie (A-]II).

1. 262+ 3)y=T—(1 - 2%) A opuH po3B’'A30K
20 -2*=0 B nBa poss'asku

3 x*-10x+25=0 B Tpu poss’saku

4 x**+16=0 I' Geamiu poss’'askis

Il sxonHOro po3B’A3IKY

B B opmiit madi kauxoK 6yao ¥ TpH pasu Ginemme, Hix y Apyriii.
Konu y apyry mady noxnaann 38 KHHMKOK, a 3 nepimol paann 46,
To B 000X Iadax KHHKOK cTalo nopigHy. CRiNEKHE KHHXOK OVI0
v KOKHIH madi cnogatry?

@ Poap’sxu pieHAHHA.
a)3(x —8)+5=2(3x - 0,5);
B)(x — 2 x + 2)=x"—6x + 8;
2x+3 +9+x = 1+3x
5 10 2

B)

Karep pyxasca 5 rojg 3a Tedier piuku i 6 rog nmporH Teuii, mpo-
HImoBIIH Bekoro 328 kM. 3HANHIN BIACHY INBHAKICTE KaTepa, AKIIOD
MBUAKICTE Tedil piyKH cTAHOBHTE 2 KM,/ T0OJ.

a Ilpn akux 3aHaYeHHAX @ PIBHOCHILHUMH € piBHAHHA?

%{4x—5}+g{2x+?}=x+ﬁ iax=x+a

[lopaTroBe 3aBAAHHA
0 Buaiigu kopeni piBuanns |2-5x|+3=12,




§ 22. PisHAHHA 3 ABOMA 3IMIHHUMM

KNKYO0BI CNOBA
[ pIBHSHHS 3 OBOMA 3MIHHMMKW — equations with two variables

Hoci Mu poarnaganu pisnAREA 3 oguicio aminmow. [lpore e 3aga-
4i, po3B’A3YBAHHA AKHUX NPHBOIHUTE OO0 PIBHAHL i3 ABOMA 3MIHHHME.

3amaua. Ha 220 rpr xynunm gineka pyuok mo 50 rpu i kineka
KOJROpOBHX oMiBHiB mo 30 rpa. CKINBKHM KyIHIH py4oK i omisris?

Posze’azanna. Hexail kynuau x pydox i y onienie. 3a pydkH 3a-
maarian 50x rpy, a 3a onisui — 30y rpu. Vesoro samnarunun 220 rpa,
orxke, 50x + 30y = 220.

lle pisuasra 3 asoma sMmimEMMH. Hagememo i immi npuxkiaamm
TAKHX DiBHSAHE i3 ABOMa sMimmmMu: xy = 8, 2x =3y, x" + y=T7.

® e

Pignaunga suay ax + by = ¢, ne a, b, ¢ — jgeari uncna, Ha-
3HBAIOTH AIMIENUM DIBHAHHAM i3 JBOMA 3MIHHHMH X 1 ¥.
Hremo a=0 i b+0, iforo HASHBEAKWTL PIBHAHHAM NePIIOT0
CTeIeHs 3 IBOMA 3MIHHMMH,

Jligiitni pisHAEEA
5x+3y=22, x-2Ty=0, Ox + 2y = 4.

o

PiBHRHHS NEplUOro CTENEeHA 3 OBOMA IMIHHWMMMN

Ilapa uncen x = -1 i y = 9 zafgoronbHAe piBHAHHA dx + Jy = 22,
6o 5-(-1)+3-9=22.

Ilapa uncen x =11 y = 2 ue piPHAHHA He 3aJ0BOJLHAE, OCKINBKH
5.-1+3-2 =2 22,

Koxkay mapy umce/, AKa 3aJ0BOJILHAEC PiBHAHHA 3 JBOMA
3MiHHMMH, TOOTO NEPETBOPIOE Le PIBHAHHA B NPABHIBHY
pPiBHICTEL, HA3UBAKTE PO36 A3KOM ILOT0 PIBHAHHA.

Jeepru ysazy: oJUH PO3B'A30K CKJIAJAETLCH 3 ABOX YHcel, Ha
nepuoMy Miclli 3aIHCYIOTEL 3HAYeHHA X, Ha Apyromy — Y. Kopenamn
iX He HASHBAWOTE.




m FigHaHHA 3 ABCMA AMIHHWMMK

1106 3HalTH PO3B'A3KH PiBHANHA 3 JBOMA 3MiHHHMM, cJOiN migcTa-
BHTH B PiBHAHHA TOBLILHE 3HAYEHHA OHicl 3MiHHOI, po3B’'A3aTH
 yTBOpeHe DiBHAHHA i 3HAHTH BiANoBixHe 3HAYeNHA iHIOT 3MiHHOL.

SualifeMo Kinbka poas’askie piBHasHa 3x — y = 5.

Axmox=1,103-1 -y =275, seigen y = —2.

ITapa uncen x =11y = -2 — po3B’A30K JaHOTO DIBHAHHA.

3anmucyiors me i Tak: (1; —2).

Hapaloun aminniil x sHavensa 2, 3, 4, Tak caMo MoO:Ha 3HATH
CKiJILKH 3aBrofHo poas’ Askie pisnaursa: (2; 1), (3; 4), (4; T), (5; 10), ....

Koxue piBHSHHA NepPUHIOr0 CTEIeHA 3 JBOMA IMIHHHMH Mac 0eaiiu
Po3B A3KIB.

Pignanna 50x + 30y = 220 rakox mae Oeaniu poss'askis, ane
chopMyILOBAHY BHINE 3ajJady Ipo OJIBHOi Ta pyuyKH 3aJ0BOJLHAE
TiTEKH oAHH i3 BEuX: (2; 4).

JBa piBHAHHA 3 IBOMa 3MiHHHMH Ha3HBAIOTh Pi6HOCU/IbHIU-
M, AKI0 KOJKHE 3 HUX Mae Ti cami po3s’s3ku, mo i inure.
PipHanna, aki He MalOTh PO3B’'A3KIBE, TAKOMK BBaKAKTh
PIBHOCHILHHMH.

Hna piBHAHHA 3 JBOMA 3MIHHEMH 38JIHIOIAIOTHCA MPABUILHHEMHA
BJAACTHBOCTL, chopMynboBaHl 014 piIBHAHL i3 oOHicKH 3MIHHOIO.

ObuaBi yacTHHEH PIBHAHHA 3 IBOMA 3MiHHHMH MOMKHA TOMHOAHTH
abo moxinuTH Ha ofHe if Te caMe BiIMiHHe Big HYNA YHCIO.

Byak-akuii yileH Takoro piBHAHHA MOMKHA NepeHeCTH 3 oJHiel
YACTHHH PIiBHAHHA B iHINY, 3MiHMBIIH HOro 3HAK HA NPOTHJIEAKHHIL.

Hanpuknan, pieaanaa 8x =7 + 3(1 — 2y) MoikHAa IepeTBOPHUTH TaK:
8x="T+ 3 — 6y,
8x + 6y = 10,
4x + 3y = 5.

KoxHe 32 uMx piBHAHL
DIBHOCWNLHE OOHE OOHOMY

XO4ELWI 3HATH LUE BINBLUE?

IHooi BHWKAE NnoTpeda po3e'A3aTH PDIBHAHHA 3 ABOMA 3MIHHWUMK B MHOXWHI LLinWX
Yucen, ToBTO BU3HAYWTY TINLKKW Taki pO3B'A3KKM, AKI € napami winkx swcen, Cnoco-
B1 PO3E'AZYBAHHA TAKMX DIBHAHL ONPALOEAE JABHLOrpeLLKMA MatemaTtuk Oiodaut
(Il c7.), TOMY X HA3KMBAKOTE QiohaHTosMMI piBHaHHAMK. Hanpuknaa, 3apaqda npo py4dsku
Ta ONiBLi 3B0OMTLCA 40 piBHAHHA 50x + 30y = 220, ae x iy MoXyTh ByTH TINLKK LINAMIA
(HABITL TiNLKW HATYPANLHUMKA) YACHAMMA.




oo B Tlivias piBHARHA Ta 1% cuoTeMu

Moginmmo oBraei yacTuHw pieHaHHA Ha 10 | amiHHyY y BUpazMMO 4epesd x:
_22-bx
——

MipcTaenaTMMEMO B DIBHICTE 3aMiCTh x Nepli HATYPANLHI YMcna O0TW, NOKW He
OOSPXMMO Line 3Ha4YeHHA 3MiHHOT y. Lle moxHa poduTy yeHo. Akwo x =2, To y = 4.
MipcTaewewn x = 3 | x = 4, NEpPEXoOHAEMOCH, WO IHLWKMX HATYPaNkHWK pO3B'a3kie pie-
HAHHA He Mae. ToMmy 3a0a4a MaeE eAWHMA PO3B'a30K: 2 pyykw | 4 oniew.

0 flke piBHAHHEA HASHBAKOTE JiHIHEM DIBHAHHAM i3 IBOMAa 3MiHHH-
mu? Hapenn npurmajgs TAKHX pPiBHAHE.

B IITo HasMBalOTh PO3E'A3KOM PIBHSAHHSA 3 ABOMA 3MiHHUMH?
9 ki pienanHEA 3 JBOMA 3MIHHUMH HASHBAIOTE PIBHOCHILHUMH?
a Ciopmynwil ocHOBHI BIacTHBOCTI piBHAHL. UM mpaBUIbLHI BOHH

. % A piBHAHE i3 ABROMA 3MiHEMMH?

BEMKOHAEMO PA3OM!

B Poap'smxu piBHAHHEA.
a) x* + 6y° = -T; B) (x— 3 + y#=0.
Poze'azanna.
a) Hi 3a axux sHaveHs x i y 3Havenns supasy x° + 6y° He mMoxe
yri Big'emuuM yncaom. Tomy piBHAHHEA po3B’'A3KIB He Mac.
6) 3uauenus supasy (x — 3)° + y* mopiBHIOE HYIIO TiMBKH 3a YMO-
BY, KoaH ¥ — 3 = 0 i y = 0. Orixe, piBHAHHA Mac TiNBKH OJUH
poas’asok: x = 3, y = 0.
Cknanu piBHAHHA 3 JBOMA SMIHHMMH, PO3B'A3IKOM AKOr0O € Iapa
ymeena (1; —5).
Poszs’asanna. [Inmeno 6y ab-axknil ABouNeH 3 aMIHHHMY X 1 Iy, HAITPU-
kaan 3x — 5y. fHwmo x =1, a y = —5, To 3HAYEHHA JAHOrO JABOYJICHA
popienioe 28. Orixe, piBuanua 3x — Sy = 28 pignosigae ymoei sagauyi.
€ Beamiy inmux NiHifiHUX piBHAHE i3 IBOMa 3MIHHHUMH, AKi MAIOTE
TaKHi caMuil poss’azok (1; —5).

BMKOHAW YCHO

[ _.Mg:'HaSBH piBHAHHA 3 ABOMA 3MIHHMMH.
a) 8x —y=5; 6) x'+42=19; B) xy — 28 = 3;
r)2y —xz=0 r)0,72=8t+5; np)x-2(3-y)=25.




o

{70 PiBHAHHA 3 ABOMA SMIHHUMMK

fAxi 3 mux pisHans niwiiiAi?
950. 3uaiigiTe Kinbka po3e’A3KiB piBHAHHSA,

» a)x+y=25; 6)x—y=2; B) xy = 30.
951. Yn mMac po3s'gaku pieHaAHHEA?
a) x*+ y*=-3;  06) |x|+|y|=0; B) x' +|y|=-8.

952. Yn 3af0BONBHAKTE 3HAYEHHA X = 5 1 y = —2 pipHAHHA
ox — 2y = 10?

953. flka a3 map umcen e po3s'asxom piBHaAHHA 2x — Sy = 9?7
A (1; 2) B (-1; 2) B (-2; 1) T (2; -1)

BUKOHAW NMCbMOBO BTN

954.) flxi 3 map (3; 2), (4; —3), (1; 4) € po3e’A3KkaMu piBHAHHA?
a) 2x + Ty =20; 6)-2t+3z2=10; B)x—4y=16.

955.) ki a map (1; 2), (2; 7), (-1; 1) € poss’asxamu piBuanHEA?

a)x +y=0; 6) bx —y=3; B) 2x + 3y = 1.
956.|3uaiiin Tpu GYIbL-AKI po3s’A3KH piBHAHHA.
a)x —y=16; 6) 2x + y = 3,5; B) 4a + 5b = 20.

fﬁdFind any two solutions of the equation.
L a)2x+y="T; b) 2x — 3z = 10; c) 4x + 5n = 21.

958./I'pa. Ilepmuii y4ens/mepira y4eHHIA Mae 3alucaTH Jixiiine
& Cf'; pPiBHAHHA 3 JBOMA 3MIHHHMH, IPVIHI/Ipyra Mac salHcaTH foro
b ¥ oma e ] na
poO3B’A30K, Tperiii/Tpera — HasuBae Horo iHmMWH po3s’A30K.
IloriM noMinaiiTeca ponaMu.
(959.) Baminn 3ipoukn umMcnamu Tak, mod nmapu (1; #), (4; *), (=2; %),

(*; 2), (*; 0), (*; —5) samoBonbHANN piBHAHHEA X + 3y = 10.
(960.)3aminu 3ipoukn umcaamu Tak, moebd napu (1; *), (3; *), (—4; ¥),

(*; 2), (*; =3), (*; 0) sagoBoNLHANHN PiBHAHHEA 5x + y = 12,

Crnagu piBHAHHA 3 JBOMA 3MIHHHUMH, PO3B’A3KOM AKOTO0 € Iapa
ymcen (961, 962).

(961.)a) (3; 2); 6) (-2; 5); B) (1‘2)-

2’5
(962)a) (1; 4); 6) (-2; 3); B) (~4,2; —1,5).
@@3 niniitHoro piBHAHHEA Bupasu: 1) y dyepes x; 2) x uepes y.
a)x—y=2; 6) bx +y = 15; B) x — 2y = 6.
@3 niniitHoro piBHaHHA Bupasu: 1) x gepes y; 2) y depes x.
ayx—y="T; 6) x + 3y =12; B) 3x —y=2.



I e :
Poa _;'_}ﬁ Minifant piEHaHHA Ta 1% cucTeMu

( ‘!}ﬁﬁ:} 3HalifiTE TaKke YHCIo ¢, ob napa (c; —¢) 3aJ0BONBHAA DIBHAHHA,

£ a) 2x + 3y = 20; 6) bx — y = 12;
Y m)x-8y=09; r) Tx — 3y = 20.
@Bnaﬁnﬂ TaKke 9HcJI0 71, od napa (n; —n) 3af0BONBHANA DIBHAHHA.
a) 5x + 4y = 3; 6) 9x* — y = 70;
B) x* + 4y = 0; r) x+|y|=4.

( 967.)3nalinn 3navennda koedinienTa a B piBHAHHI ax + Sy = 1, axkmpo
Bigomo, mo napa x = 3, y = —4 € po3p’43KOM IEOT0 DIBHAHHA.
(968.) Buaiinu sHAYCHHS rkoediienta k B pisranni 3x + ky = 14, akmo
Bigomo, mo mapa (—2; 5) € po3B’43KOM ILOTO DIBHAHHA.
Bﬂaﬁnn 3HaueHHA Koedinienra a B piBHanH] dx — ay = 2, AR
Horo 3a/l0BOJILHAE MMapa 9HCeN:
a) (2; 1) 6) (1; 2); B) (4: 3); r) (—5; 9).

BUKOHAW NMUCbMOBO Jl:{3:1M3

(970.) Moeenits, mo piBmaHHA Xx° + y"‘ = —H He Mae poa-
@ B'AsKiB.

irﬁ?# Yu Mae pos3B'A3KH piBHAHHA 3 JBOMA 3MIHHHMH?

ay 2+ ==1; 6) x*—y'=-8; B) x* + 3y* = 0.
[972) HoBean, nio piBHAHHA He Mae pPo3B’A3KiB.

a)x +{g—1)'=-8; 6) & +y +2=2y; B) |x|+y°+1=0.

Poas’ssxn pisuaunnsa (973—-976).

(973)a) x* + (y — 1) = 0; ) (x +3)°+y =0;
B) (2x + 3)' + " = 0.
(974)a) x* + (y — 2)* = 0; 6) (x — 3 + (y + 1) = 0;
B) |x|+y” =0.
@;}a}x“+y“+1:21; 6) x* +y* + 9 = bx;
B) x° + 4y° + 1 = 4y; r)4x* + ¥ + 2 = 2(2x — y).
(976.)a) x* + y* + 4 = —4x; 6) x* +y° + 16 = 8y;
B) x* + 2x + y* + 5 = 4y; r) x* +y* + 8 = 4(y — x).

HPH AKHX SHAYEHHAX N ]]j.BHHHHH Ma€ TIiNLLKH OoHHE IJ{'IEB,H:]{IH
(977, 978)?

(977.)a) x* + y* = n; 6) x*+|y|=n-1.
(978)a) |x|+|y|=n+2; 6) (x — 3)' + y' = n'.

4 =,
B
e -



ST
DUErd PisHAYMHA 3 ABOMAE SMIHHWMMW

(979. Veranoeu BignmopigmicTs Mixk pismsamamm (1-3) ta kinekictio
ix poas’askis (A-T').

1L+ =0 A onuu

2x¥y=—2 b nea

3x(x*+y)=0 B :xomHOTO
I Geaniu

SHalli\ HATYpANLHI 3HAYeHHA ¥ 1 Y, AKI 3a10BOJILHAKTL PIBHAHHA
(980, 981).

(980.)a) x + 4y = 13; 6) 5x + y = 14; B) 3x + 2y = 22.

(981)a) x + 12y = 37T; 6) 3x + y = 16; B) 4x + by = 29.
3ualinn nini poss’askn pisnanaa (982, 983).

(982)a) x*+ y* = 2; 6) 2x* + y* = 9.

(983)a) x* + y* = 5; 6) x* + 3y" = 31.

@Bﬂai’inn TaKe 3HAYEHHA @, o0 piBHaEHA 3x — Eyz = 6 Mano
po3B’A30K.
a) (a; 3); 6) (2; a); B) (a; 0); r) (8; a).

985.) 3HaliiTe JBOIH(pPOBE YHCIO, AKe DLILIIe 3a cyMy iforo nudgp v:
.;_«j_f’f; a) 2 paau; 6) 6 pasis; B) 4 pasu.
(986.) 3ualinn aponudpoBe 4HcaA0, AKe GiAbIne 3a cyMy ioro omudp v:
a) 3 paam; 6) 5 pasis; B) 8 pasis.
(987.) 3uaiian gBomudpoBe YKHCIo, AKe v 2,5 pasu Hinbmre 3a J06VTOK
Horo oudp.
(988.) 3maiinn asonuipose 4YHcIo, AKe B 2 pasu Oinsmre 3a HodyToK
itoro nudgp.
(989.)€ Tpy6u sapmoBxkn 7 M i 8 M. Ckinbkn Tpefa B3ATH TAKHX TPYH,
mof TpoKJacTH Tpybonposia sasmoBKEHN 67 M7

Htl'(i;] XmomuuK Mae MOHeTH BapricTio 2 rpu i 5 rpH. Ak BiE Moxe Ges
pemTH 3anJatuTd 37 rpa?

991. Ilykepku poadacoBano B Kopobkm mo 200 r i 300 r. Ckimeku i
AKUX Tpeba B3ATH TAKHX Kopobok, miof 6yao 3 Kr mykepok?

I_'QBE;} fAxmo geake o pORe YHCIO HIOMHOMHTH HA CYMY
itoro mudgp, To suiige 370. 3HAlAN e YHCTO.




m Tinxihsl piEHAHHA Ta X choTeMu

CI{.JIB,E{H Take piBHAHHA 31 aMIHHMMH X 1 y, o0 Horo 3ajloBOJIL-
HAJH IBL IapH 49HCE.
a) (—2; 6) i (0; 0); 6) (5; 0) i (-1; -3)
B) (—3; 2) 1 (0; —4); r) (2; 1} i (1; -1).

BNPABW ONA NOBTOPEHHA

994, [Tobynyit rpadik dysrnoii y = —1,5x + 2.
995, Nosean ToTo:HiCTL ABOMA cHocoDaMH.
a) 4a* + 1 = (2a* — 2a + 1)}(2a* + 2a + 1);
8la'+a’+1=(a"—a+ 1)a* +a + 1).
glﬂfihﬂa AK0I YMOBH DiBHAHHA (@ — 1)x = 3a — 3 mae Beaniu poar’'a3kiB?

§ 23. Npadik nininoro
PIBHAHHA 3 ABOMA 3MIHHMMMU

KAHYOBI CNOBA
f rpadik pieHaHHa — graph of the equation

Poarnanemo pieranHa 3x — 2y = 6. Hagasmu sminnii x 3Ha-
gens —2, -1, 0, 1, 2, 3,..., analifemo BignoeigHi 3HaAYeHHA 3MIiHHOL Y.
MaTumeMmo poaB’aaku gaHoro pismanua: (—2; —6), (-1; —4,5), (0; -3),
(1; -1,5), (25 0), (3; 1,5), (4; 3), (5; 4,5).

flkmo va KoopaMHATHIN NIONIKHI O-
3HAYHMTH BiANOBiAHI MM mapaM TOYKH,
TO BHABUTLCA, 10 Bel BOHM posMimnieni
Ha ogHil npamii (man. 23.1). Lo opaMy
(man. 23.2) wasuBaoTs rpaiikoM JaHOTO
piBHAHHA. R

Bupaszumo 3 pisaanna 3x — 2y = 6 iioro
3MiHHY Y 4Yepes Xx:

2y = 3x — 6, 3Bigcn y:%x -3.




m Tpadix niHihtoro plBHANHA 2 NBOMa IMIHHUMI

lle dvaknia, rpadik axol zobpakeno
Ha MamwHKy 23.2. ¥Vaarani, akmo b = 0,
TO 3 piBHAHHA ax + by = ¢ 3MiHHY iy MO HA
BHpasuTH udepesd x. Ogep:KHUMO piBHICTSH,
AKa € gopMmynon giriitnol dyHrmii. A il

rpaik — mpsamMa.

i

R TR T W

I'padir KosxHOro piBHANHEA NEp-
HIOr0 CTeNeHsA 3 JBOMA 3MIHHH-
MH — IPAMA, | KOKHA IPsAMa Ko-
OpPAMHATHOIL IIOIMHY — rpadix
AeHKoro JiHiiHOro piBHAHHA 3
JABOMA 3MIHHHMMH.

Man. 23.2

KoxxHa Touka rpadika piBHAHHA Mae KOODIUHATH, 100 3400B0/b-
HAWTL Aade piBHanua. Hanpukman, rouxka M rpadika piBHanusa
3x — 2y = 6 mae abcuucy 5 i oppuHaty 4,5 (nue. man. 23.2). i sna-
YeHHA X 1 I 3al0BOJILHAIOTE AaHe piBHAHHA: 3 -5 — 2 - 4,5 = 6.

I'pahik niriiinol (pyHKIIL € BogHOYAC rpadiiKoM JeAKoro JiHIHHOTO
pieEAHHA 3 ABoMa 3mivHUME. Hanpuknan, 3x + 2y=6iy=—1,5x+ 3
pPiBHOCHJIBHI, & piBHOCHILHI PIBHAHHA MAOThL OJHAKOBL rpadiku.

Illo6 mobyayearu rpadik piBHAHHA NepUIOTr0 CTeNeHdA 3
IBOMA 3MIHHHMH, JOCHTE 3HANTH JBA HOro po3B A3KH, I0-
3HAYHTH HA KOOPIHHATHIN NMJIOMIMHI BifmoBimHi IM TOUYKH

i NpoBecTH Yepe3 HUX NPAMY.

YacTroei BMNnagxkn rpadika piBHAHHA ax + by = ¢
a=0,b+0 az0,b=0 a=0,b6=0,¢+0 | a=0,b=0,¢=0 |
by=e¢ ax=rc Ox+0y=e¢ Ox+0y=0
¢ e .| po3s'Azkom € Dyoe-
y= % r= = HEMAE PO3E AZKIB AKA NAPA YUCEN
Y pe ¥
B = YCi TOHKKW
i L rpadik He icHye KOOPAWHATHO!
o Ed o MAOLLMAHK




Tiniin piEHAHHE T& ¥ cucTemMu

XO4YEW 3HATH LLE BINbLUE?

Bigomo, Wwo Osi npami Ha MnowwHi MOXYTs NepeTMHAaTUCA, ByT napanensHume ato
abiratuca. Tak camo Moy Th PO3TALWOBYEBATUCA Ha KOOROWHATHIR NNowwWHI A rpadikm
[BOX DIBHAHL MEPLUOro CTENEHRA 3 OBOMA 3MiHHUMK (Man. 23.3).

Bsacmie postamiysanus rpadikis pisusin
axtbhy=c i ax+tby=c¢,

( alibi Y ( ﬂ_bi;tﬂ-\l ( a4 b _ & "
a, " B, a b, "6 a; b, &
¥ ¥ y
o X 0 x o x
ITpani Ipawmi Ilpsani
MepeTHHAKTHCA napajeiabHi afiraloTeCA
\ SN E . .

Man. 23.3

NEPEBIP CEBE

B IITo e rpadgikoM piBHAHHSA NepPIIOro cTeNeHsA 3 JBOMAa 3MiHHHMH?
B Hapegu npuxnaj diHifiHoro piBHAHHA 3 ABOMA 3MIHHHMH.

B Axum mosxe 6yTu rpadik niniiinoro pipHAHHA 3 ABOMA 3MIHHHMHA?

BMKOHAEMO PA3OM!

o ITobypyii rpadik piBHAHHA.

a) 0x + 2y = 8; 6) 3x + Oy = 6;

B) 0x + Oy = 0; r) 0x +0y="1.

Posze'azanna. PiBHAHEA &) 3a10BOJILHAE
KO3{Ha Dapa unce (c; 4), 1e ¢ — JHoBinsHe
yueao. I'padik nporo pisRAEEA — DpaAMa,

napajenbHa oci ¥, Aka OPOXOAUTL 4epesd -3-2-10/ 123 4 5 6 x
rouky A(0; 4) (man. 23.4). _al
Man. 23.4

1A Ox+2y=8




[ -1 Tpadix NIHIAHOrS PIBHAHHA 3 ABOMA SMIHHUMN

Muo;xuHa po3e’A3Kie piBHARAA 6) — Geamiu
nap (2; p), ne p — noeineHe 4uciao. 'pa-
ik IEOTO PIBHAHHA — pAMAa, DapaielbHa
oci y (man. 23.5).

PiBHAHHA B) 33/I0BOJILHAE KOMHA ITapa YH-
celd; rpadiik OLOTO PIBHAHHA — YCA KOOD- _:z_i{}i 1 . 3 f; 5 é, -

3x+0y=6

= b3 s on o

AMHATHA MNJIOIIHHA.

PisnaHEA ) He Mae #0IHOTD PO3B’ A3KY; Ha
KOOPOIHHATHIH OiolmuHI He icHYE XKOITHOIL
TOYKHM, AKa mMoraa 6 OvrH rpadikoM OLOro piBHAHHSA.

o=
Man. 23.5

B Buxropucrosyioun imdopmanio Ha man. 23.3, yCTAHOBH B3acMHe
poaMilmeHHsa rpadikie piBHAHE.
a)bx —3y=612x — Ty = 14; 6) x + 2y =314x + 8y = 10.

Posze'aszanna. a) ¥ panomy piBHAHHI a,= 5, b, = -3, a, = 2,
" : a . b
b, = —7. 3uaiifemo BigHOmEeHHa — 1 —.
a, by

: 5 2 .
Ockinern —3# _’f‘ TO NPpAMI IepeTHHATLCH.

6) ¥ npanwomy pisuanni a;=1, b, =2, a, =4, b, = 8.

3
OcKinekH —=—# —, To OpAMi DapalebHi.
4 8 10

BMHOHAW YCHO

'99_7. CkinekH poss'aakie mac piBEARHEAT
,_p’ a)0x + 0y =20; 6)0x + Oy = 0; B) Ox + 2y =0;
r)9x+0y=18; rx+y=0; a)x—g=1.

998. I'padikom sKrol PpyHKLIT e rpadik piaarna 2x + y = 8?
Ay=-2x By=-2x+8 By=2x-8 Ty=-2x-38
999. Yn sinpisuaersea rpadik dyurnii y = 0,5x — 2 Big rpadika

piBHAHHA x — 2y = 47

1000. Yn npoxoauTsk Yepes MOYATOK KoOpAHMHAT rpadik pisaanna?
4) 3x — 2y =04 6)2x—-3y="T; B) 3(x — 4) = 4y — 3).

1001, fixa 3 To4oK He HaNe:XHUTH rpadiky pisnanua x — 3y = 57
A (5;0) B(8;1) B (=1; =2) I (4; -3)

1002, Toura 3 abcuucow 2 Hane:xuThL rpadiky piepanna Tx — 2y =12,
Aualign opAHHATY Hiel TOYKH.

1003. Toura a3 opaunaroio 1,5 Hage:xuTs rpadiky piBHIHHS
S5x + 4y = 16. 3naiigu abeuucy niel Touku.

P =
]
.\.Iﬁ'



SR Mimiid pleHaEHA Ta IX cucTemMu =

BUKOHAW NMMCbMOBO [EI:{Z 10N

(1004,)9n panexuTs Touka A(—3; 2) rpadgixy pisnapna?
a)dx +12y=9; 6)2x + 3y = x; B) 3(x + 3) = 4(y — 2).
1005, Y1 vamexnTs Touka M(2; —1) rpadiky pisaauuaa?
a) 3x + 5y =1; 6) 3x + Ty = y; B) 2(x — 2) =4y — 1).
meEHpaaiTL 3 JAaHOI'O PIBHAHHA 3MIHHY Y 4Yepei 3MIHHY X 1 3Ha-
£ HAiTh ABa po3B’A3ZKH NLOTO PIBHAHHA.
Cayx+y="T; 6) 2x + y = 5; B) 4x + 3y = 12.
[ 1007)Bupaau 3 naHoro piBHAHHA 3MIHHY X 4Yepe3 3MiHHY y i sHaiigm
IBa po3B'ASKH ILOTO PIBHAHHA.
a)x —y=4; 6) x + 3y = 6; B) 2x + 5y = 10.
1008, 3uaiign ' ATL po3s’A3kiB pisnauna 3x + 4y = 8 i nosuay signo-

[ BigniiM TOYKH Ha KOOpAHHATHIN muomuui, Ak BorK poamimeni?

1[]@? 3uallnyu 4oTHPH po3B’ A3KH piHaAHEHA 2x — 3y = 6 1 mosna4 Bigno-
BimHi IM TOYKH HA KOOpAMHATHIN naomuui. Ak Boru posmingeni?
1010, ITo6yayii rpadik pisaanas.
a)x+y=4; 6) 2x + y = 6; B) 3x + 2y = 0.
(1011.)Graph the equation.
a) 2x + y = b; b) 3x — 2y = 3; c)x+3y=0.

(:1{]12; Ha rpadiky pisuannsa 0,6x + y= 2,2 Bagaro rouky. fka opaunHara
miel ToukH, aknio 11 abemuea gopisHioe: a) —8; 6) —3; B) 2; 1) 77

1013 3naiinn abeiucy ToYKH, B3ATOl Ha NpAMii, nio e rpadikom pie-
HauHa 11x — 4y = 80, axmo 11 opauHaTa JopieHIOE:
a) —31; o) —20; B) —3,5; r) 2.

(1014 I'pacdir pipusinEA 2x + Sy = ¢ IPOXOJUTL Yepe3 3aJaHl TOYKH.
¥YeraHoBH BiANOBIAHICTE MiM TOYKAMHM, 3aJlaHUMK yMoBaMH (1-4),
Ta 3HaueHHAM ¢ (A—]I), AKe Binosigae muM yMoBaM.

1 A(3; 1) A-14

2 B(-5; 2) B -9

3 C(-3; 4) BO

4 D(-2; -1) 11
II 14

1015, 5ikum mae GyTu koediuienr a pisHanna ax — 4y = 12, mob
@0 rpadik nboro piBHAHHA NPOXOIHME 4deped Touky: a) M(10; 2);
6) N(-1; —1); B) P(2; —3); r) Q(6; 6)?



_de' Ipadix niviibors piIsHAHHA 3 ABOMA SMIHHMMK

(1016, ITpy axomy aHadenHi b rpadik pieaaana 6x + by = 0 npoxoauTsL
yepes TOYKY?
a) N(2; 3);  6) O(0; 0); B) P(—4; 8); 1) R(-3; —2).
(1017.3a akol ymoBu rpadik ¢yernii y = 1,5x + ¢ e rpacixom pis-
HAHHA 3x — 2y = 47
He sukonyioun nofyIoBH, 3HAHAH KOODAHHATH TOYOK MEPEeTHHY
3 OCAMH KoOpIHMHAT rpadika pisranua (1018, 1019).

1018.)a) 3x + 2y = 6; 0) x + by = 10; B) 3x + 4y = 24.
(1019)a) 2x — Ty = 14; 68) —x + 2y = 4; B) bx — 6y = 30.

(1020, Ilobyayit B ogHill KoopauHATHIN maomuHi rpadikn piBHAHL
2x + 3y =51 2x + 3y = 10.
1021, ITobyayit B oAHiIH KoopAHHATHIH maomuHi rpadiky piBHAHE
Sx—y="T110x — 2y = 14.
He BukoryiouH 11o6yA0BY i BHKOPHCTOBYIOYH Man. 23.3, yCTaHOBH
B3aeMHe posMilenasa rpadikie pisrans (1022, 1023).
.J“—ﬂﬂ_zjja] 2x — 9y =181 3x — by = 15;
6) 2x — 9y =181 4x — 18y = 20;
B) 3x — 5y = 151 9x — 15y = 45.
(1023)a) 3x + 2y =61 2x + 4y = 11;
6)3x +2y=616x + 4y = 12;
B) 2x — Ty=11i6x — 21y = 5.

BUKOHAW NMCbMOBO [I:131% =

Ilobyavii B ol koopauHaTHIH mnomuHl rpadikn pis- SR
HAHL TAa 3HAHIM KOOpAHHATH TouKH ix meperuny (1024, 1025).
(1024)a) x + y=5ix—-y=-1; 6) 2x —y=614x — 3y = 12.

(1025)a) 2x + 83y =-9ix+ 3y =—-6;6) x — 5y =01i 2x — 5y = —10.
Burkopucrosyioun Mai. 23.3, yCTAHOBH B3aEMHE PO3MIiI[eHHA Ipa-
(hikiB piBHAHE Ta NOBYVAVH B ofHIN KoopauHATHIN muomuuai rpadiku
nux pisaaes (1026, 1027).
1026.)a) 4x + 5y = 20 i —4x + 5y = 20;
6) -3x+2y=61-3x + 2y = 6.
(1027)a) 2x + 8y =6 i 2x — 3y = 6;
6) 5x — 2y =101 10x — 4y = 20.

;
o

R



o8 MiHikHi piEHAHHA Ta [ cucTeMm

[lobyayit rpadik pisuanaa (1028, 1029).
@:Ia}ﬂx+ Sy=10; 6) 3x + 0y =9; B) x=—-4; r)3y=-15.
(1029)a) x + Oy =4; 6)0-x+3y=6; B 2x=6; 1)y=-L.
ifl_l']ﬁ] 3a ponomoroin pecypey Desmos Calculator moGyvavii rpadik pie-

0 ‘mauana 0,2x + 3y =1. 3BepHu yBary Ha 3aNuc AecATKOBOTO Apoby.
B apyromy pagky BBelH cBoe€ piBHAHHESA i modyavi Horo rpadik.

- o &

0.2x + 3y =1

e

(1031)Cxnann Tpu pisHi piBHAHHA, rpadiki AKHX OPOXOIATE Yepea
OOHY H Ty caMy TOYKY:
a) A(4; 3); 6) C(0; -3); B) K(-2;4); r)M(1;0).
[T{_}E_E. I'pa. Opquu yueHL/OJHA VUEHHIIA Ma€ IANIHCATH KOOPIHHATH
4, TOYKH, a IHIIl y4YH]/VYeHHI] — DIBHAHHSA, 1[0 NPOXOJHTE Yepe3a

© o Touky. IloriM nmoMiHsiTeCH pOJAME.

Crnanu piBHAHEA, rpadik AKOTO NPOXOAUTE YEpPe3 NOYATOK KO-
opAMHAT i aagany Toury (1033, 1034).

(1033.Ja) X(2; 2); 6) Y(-5; 2).
(1034)a) P(—4; —6); 8) T(3; —1).

Craaan piBHAHHA, rpadik AKoro nepeTHHAE Oci KOOpIHHAT ¥V
roukax (1035, 1036).
|jﬁ_@ a) A(—=3; 0) i B(0; 1);
6) M(4; 0) i N(O; 5).
1036.)a) P(0; —3) i Q(3; 0);
6) C(0; —4) 1 D(-2; 0).
Sanumu pisEAEHA, rpadikn

AKUX 300pajrkeHO HA MAJIOH-
Ky 23.6.

Man. 23.6

T,
al..
=



ﬁ ?_j Ipadix niviibors piIsHAHHA 3 ABOMA SMIHHMMK
T

(1038, Cxnagn piBHAHHEA, rpadik AKOr0 OPOXOAHTE NapalelbHO I'pa-
(ivy piBranua 2x — y = 0 yepes ToOUKY:
a) K(4; 2); 6) L(0; 5).

(1039)Crnagn pisHAHHA, rpadik AKOro NpOXOAHTE NAPANENbLHO

rpadiky pisaanua 3x — y = 0 yepes ToUKYy:
a) M(—=3; 0); 6) A(2; —1).

" LUIKABI 3AZANI

:ﬁ]&ﬁ;i Yu npasuaksHO, 1o rpadikoM piBHAHHEA

|x—2[+|y—3|=0 e ogua rouxa K(2; 3)? A pisuanna |x—2[=|y-3|?

f__lﬂ-il\..] Ilobyayit rpadik pisHAHEA.
a) x* — 9y° = 0; B) (¥ — 2)" = (x + 1)~

BNPAEBW ANA NOBTOPEHHA

1042, Ona npanioe BeGaH3AHHEPKOO, MIOJHA BHKOHYIOYH
MNeBHI TPOEKTH ANA cOllialbHHX Mepe:x saMoBHHEKIB. Ilpoamami-
ayii 1i 3apobiTok npogosx 5 guis (Man. 23.7). B axuii 1eHs BoHA

-
-

sapo0uaa: a) HalMeHINe; l

6) maiGineme? CRiNBKH g so0 i

BOHa 3apobuia v gisTopor? E 2000 Py &
Hu BHCcTAYHTL [ 3apobiTRy & ¥

3a THAOeHb, N0l npuada- g an

TH OHJAHH-KYPC LA T IBH- @ 0

fu Bt Cp Yr nr

eHHEA KBadidgikanii, niga
= el I Man. 23.7

Aaxoro 11500 rpu?

1043. Poas’ 31 piBHAHHA.
a) x* = 64; 6) (x — 2)° = 25.

1044. 3 Kuepa po Opecn Buixap asrobyc, a yepes 20 XB cuigom 3a
HHM — JIerKoBHi aBromMolins, axuii wepes 1 rojg HA3MOIHAE AB-
ToGye. 3 AKOI MBHAKIcTIO IXaB aBTobye, AKINO MBHIKICTE ABTO-
mobina popisHioBana 80 kM, /ron?

20xB 1 rog
? Km/rog

80 km/rog




§ 24. CucremMum piBHAHDL

KAKYOBI CNOBA
f CUCTeMM piBHAHE — System of equations

3anaua. 4 ansbomu i 3 menani komryiors 260 rpu, a 6 ansbomis
i 2 memami — 340 rpu. Crinskn komtye 1 ansbom i 1 menanuk?

ITo 3agauy MoKHA PO3B’'A3aTH 3a JAOIIOMOIOK CHCTEMH DiBHAHB.

Hexaii 1 ansbom komTye x rpH, a 1 meHanUK — Y I'pH.

Toni 4x + 3y = 260 i 6x + 2y = 340.

Maemo gpa pipHanHa. Tpeba sHaliTn cniasnuldl poss'asox obGox
piBHAHL 3 ABOMA 3MiHHUMHE, abo PO3B’A3aTH cucmeMy JAHUX Pi6HAHS.
4x+3y =260,

6x+ 2y =340.

3anucyioTh: {

L -

Poar’a3koM cHeTeMH DiBHAHE HASHBAIOTE CIILILHHH
 po3B’a30K ycix 11 piBHAHE.

x+3y=9, *)

Ilapa uncen (3; 2) € poas’ASKOM CHCTEMH {
2x-y=4,

amxke3d +3-2=9i2-3-2=4.

Posas’azatH cucremy piBHAHL — oO3HAYAE 3HANTH Bei 10
poar’asku abo JoBecTH, 10 PO3B’A3KIE HeMae.

Poap’aayeaTH cucTeMH piBHAHE MOMHAa rpadivaum cnocobom.
Poae’amxemo, nanpuknan, cucremy (¥). llna nboro mobyayemo B oxHii
KOOpAHHATHIN mnommui rpadgikn obox ii
piBHAHL (Max. 24.1):

x+3y=9Talx—-y=4,

Ilo6yaosani rpadiky NepeTHHAIOTLCA B
Touni A(3; 2). Tomy napa umcen (3; 2) —
€IUHHI pO3B’A30K JaHOl CHCTeMH DiBHAHE.

I'padhiuanm coocoboM zazsuuail 3Ha-
X0oaATsL HabnmxeHi pose'asku. Ane, min-
CTABHBINN 3Ha4YeHHA ¥ = 31 y = 2 B jany
CHCTEMY piBHAHL, NePeKOHYEMOCH, IO
(3; 2) — TouHMii poar’A30K.




Yu KoKHA CHCTEMA JBOX PiBHAHE MAE TiNLKH
oauH poas’asok? Hi. Hanpukiaan, cucreMa piBHAHE

3x-2y =6,
6x—-4y=12

mae Beaniu poas’aAskis. Amwe rpadikm obox nHX pis-
HAHL — OJ{HA ii Ta caMa npsaMa (nepeKoHaicH y [bOMY
caMocTiiino). Orxe, KOOPIHMHATH KOXHOI TOYKH Iiel
npamoi, Hanpukaaxg (0; —3), (1; —1,5), (2; 0), ... —
po3B'430K gaHol cHcTeMH piBHAHE (Man. 24.2).

€ cucTeMH piBHAHL, AKI He MAKOTh KOLHOTOD
poae’saxy. I'padikn Takux piBHAHE — OapanelnHi
npami (man. 24.3).

Man. 24.3

KOMELWI 3HATH LUE BINBLUE?

Tw Be 3HAEL, WO PIBHAHHA | yHELIT — 3py4yHi maTemartrydi mogeni GaraTeox 3a-
gad. CucTemu piEHAHL TAKOX BUKOPWUCTOBYIOTE AK matematudHi mogeni. MNpun usomy
3a yMOBOID 2a0adi cucTemy piBHAHBb i3 ABOMAa 3MiHHUMK GyBae nerie cknacti, Hix
0OHe pieHAHHA. | po2e’A3yBaTH CMCTEMY PIBHAHL i3 ABOMA 3MiHHWMMK ByBaE nerwe,
Hix DIBHAHHA 3 OOHIED 3MIHHOK, WO BiANOBINAE YyMOBI TIET camol 2aaasi.

[CHYIOTE CUCTEMM PIBHAHE i3 TPLOMA | BiNbLUDK KINLKICTHD 3MIHHKMX.

NEPEBIP CEGE

o o HasuBalOTE PO3B'ASKOM CHCTEMH PiBHAHL i3 IBOMAa 3MiHHHMH?
B Illo o3nauae po3B’A3aTH CHCTEMY JABOX DiBHAHE?
9 fk poam’asaru cucreMy piBHAHB rpadivaumM criocobom?

B CrineKHN po3B'ASKIB MOMKEe MATH CHCTEMA JABOX JiHIHHHX piBHAHB
3 IBOMA 3MIHHHMHT

BUKOHAEMO PA30OM!

B CkinbkH poss'aA3KkiB Mae cHcTeMa pPiBHAHB
2x-Ty =5,
{Tx -2y =57

Pose’asanna. Ockinekn koedinienTn npu x i y He nponopiiiini,

Go 2:72(-7):(-2), To npami neperuHalOTLCA, 4, OTHeE, CHCTEMA

Mae eauHEuil poss’asok. [lepesip rpadiuno.
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Poaain 4. B piBHAHHA Ta [¥ cUcTeMK

x—0,5y=2,

B Poap’sxu rpadiuso cucTeMy piBHAHE
2x—y=-2.

Posze'azanna. 'padikom KoxHOro 3 pisHAHBL € npama, Tomy mo-
CTATHBLO 3HANTH KOOpAWHATH OVIkL-AKHX IBOX 1i TouoK. IHoai aua-
XOMATL KOOPAHHATH TOYOK HepeTHHY rpadikip plBHAHL cCHCTEeMH
3 0OCAMH KOODAHHAT, aje e He ofos’Aakoso. 3uaiiieni KoopauEATH
3PVYHO 3alMCYBATH ¥ BHrAAAL Tadmuii.

Ilobyayvemo rpadikn nanux pisEaEs (Man. 24.4). 11i rpadirkn —
napaieilbHl NpAMi; BOHH He MAKOTL CHIABHUX TOYOK.

¥
0 2 Al
Y -4 31
2
1

2 0 ul
-3t

7

Man. 24.4

Bidnogids. CHcTeMa piBHAHE PO3E’'A3KIiB He Mac.

BUKOHAW YCHO

1045. fixka iz cHcTeM € CHCTEMO JBOX JiHIHHHMX piBHAHL
3 IBOMa 3MIHHUMH?

X — =2, 2 2: —2 :4, :'ﬁ‘,
Al y g l¥ Ty 4, ) r 12y
x*—y=3 x-y=3 2x+3y=1 x+2y=2

1046. CkinbKky po3B’A3KiB Mae cHcTeMa PiBHAHL, rpa@ikH AKHX 30-
OpajieHo Ha MalwHRKY 24.57

v v, v,
.-""ff Ff__...--""“’
\ 5 X X
0 0 ﬁ/’
a (] B

Man. 24.5



1

P
f;, .'..'.-.__|L CueTeMn plEHAHE

. —y =4,
1047. flxa 3 map 4ucen € po3s A3KOM CHCTeMH DiBHAHE =y
' x—-2y=-T12
A (0; 4) B (-1; 3) B(-7;:-3) TI'(1;4)
1048. CrkinbKH po3B’A3KiB Mae cucTeMa PIBHAHL?
dx+4y=2, 5 2x—y =5, ¥ x-oy =4,
9x +12y = 6; 4x+2y=10; -2x+10y =8.

BUKOHAW NUCbMOBO {21

[ 1049, Yn ¢ napa uncen(2; —1) po3p’A3KOM CHCTEeMH pPiBHAHL?

e
&5 a) {xﬂ; 1, o JXtY= 1 o [x-y= 3,
lx=2y=6; 4x—-3y=11; 2x+y=3.
(1050)4Yu e nmapa uncen (—1; 3) pose’a3KoM cHCTeMH DPiBHAHL?
x+y=2, 3x+y=0, 3x-2y=-9,
a) 6) B
3x—-y=-6; x+2y=>5; 3x+2y=-3.
Crnaan cucreMy piBHAHE, 1[0 Mae poss aszor (1051, 1052):
{E@a] (3; 4); 6) (2; -5); ) (0: 3); r) (-2; 0).
L %
(1052)a) (2; 1); 6) (=3 2); B) (5; 0): r) (0; —4).

Poas’axu rpadiuno cueremy dipiiippx pispann (1053—1057).

.1“53.3&] {I-:l-y:ﬁ, 6) '{x_y:ﬂ, 8) {Ex-i-y:f-l_ P}{I_y:_z,

x—g=2 dx-y=06; 3x-y=1; x+3y=-10.
= :ﬂ-’ :?‘ 2 — =2, :41
(1050)a) {* ¥ B il g) 472 gy 4
x—y=4; x—y=3; Ix-y=5; x—-y=2.
4x-y=5, dx+4y=13,
(1055, 6
Ll dx+2y=12; ) 3x+5y=13;
) x+3y =5, ) x+y=1
B r
3x+9y=21; —2x—-2y=-2
Sx—2y=-3, —-3x+5y=1,
(1056)a) 4 0 i
— 2x-3y=1; 4x-y=10
1
2x+—y =6, -y=-2,
1057)a) | 27 5) {; *”3 .
dx+y=12; *-ay=
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Poa _;'_}ﬁ Minifant piEHaHHA Ta 1% cucTeMu

1058, liana mouana Gyayeatu GIOK-

cXeMy A7 Toro, 11ob BH3HAYHTH,
CKINBEKH po3B’A3KiB Mae JoBinbHA / a, b, ¢, k, ‘*P/
axt+by=c

cHcrTeMa piBHAHB ;
kx+ty=p

ane He zapepinnia. lomomosxm 1if.

_1_{_]@_‘!'-1_:]{31{1.11;:.1{11 po3B’'A3KIB Mae cHcTeMa PiBHAHL?

{x+3y=5, 6) {x—fly:l,
8x+9y=10; 2x -By=3.
(1_[]{:_{!“) How many solutions does the system of equations have?
{x+y=3, b [—x+5y:7,
2x—y=18; |2x-10y =-14.
@j He 6yayiouu rpadikis, moeegs, Imo cHcTeMa pPiBHAHL He MAae
po3B’A3KiB.
{Bx+2y:15, 6) {Bx—y:B,
8x+2y=235; dx-y=16.
@_\] He 6vayvioun rpadikis, gosegn, mo Mae Geanid poss’A3KiB cHe-

6x+10y = 36,
3x+5y=18.

URGETA R N - sl PIBEHD B

Poas’'saxu rpadiuro cucremy pisuaas (1063, 1064).

TeMa PiBHAHL { Buaiinn Tpu 6VaL-AKi 11 po3s’A3KH.

0,5 =2 1,5x—y=3,
(1063) a) SETY 6 il
—0,4x+y=2; 0,3x+y=-1,2.
0,2x+0,6y=1,8, 1,1 =0,1,
D)) { ot 00 =1 I
x-0,0y=2; 12x—y=2.2,

1065. I3 fapux piBHAHL YTBOPiTE TA PO3B’ AMITL Yei Mo IHB] cHcTeMH.
&9 a)3x - 2y=-6; 6) x + 2y =-2; B) bx + 2y = 22.

L bx—4y=1,
1066, Po3s’ Ay cucTeMy DIBHAHB rpadpideo Ta nHepe-
v {12x+22y=33 pag P

Bip, 4H € ofep:KaHHH po3B’'A30K ToYHHM. YH 3a0BOJLHAE CHC-

Ten iBHHHh mapa 4Mcen (T?' 153 ]‘?
vp P 79°158)°

L



0 T
ﬁ -1 CucTeMi plBHAHB

3x+2y =T,
{ 1067.)Poap’ a:k1 cHCTEMV DIBHAHE adiuno Ta nepe-
1067} ve {11x—20y=55 g P

Bip, 4 € oflep:xKaHWl po3B’A30K TouHHM. UM 3afoBONBEHAE CHC-

TeMy PiBHAHL Mapa YHce] [3 2., 1 e ]'?
yp P a1 a1
Crnagu piBHAHHA 3 JBOMA 3MIHHHMH, AKe B CHCTeMi 3 JaHHM:
1) mae Geaniu poss’askise; 2) He Mae HOJAHOTO PO3B A3KY; 3) Mae OIHH
poae’azok (1068, 1069).

1068.)a) 3x — y = 5; 6) 3x — 2y = 2.
(1069)a) 5x + 4y = 1; 6) x + y = —4.

1070, I1pu axoMy 3HAYEHH] @ cHCTeMAa piBHAHEL Mae: 1) olHH po3s’ 430K;
2) 6eaniu posp’'a3kie?
{3x—y=3, {?x+2y=11,
a) o

x—ay=1; ax+4y=22.

1071, I1pn axomy 3HadYeHHL b cucTeMAa piBHAHL: 1) He Mae po3B'A3KiB;
2) Mae enuHAE poas’azok?

. {bx+2y:?, 2 {4x+8y=5,
3x-y=5 2x+by=-1.
qu Mae po3B’A30K cHeTeMa piBHAHE?
x=-g=1, 3x-y=1, 3x+y=13, 2x+Ty =186,
a) ix+y=3, ©6) x+y=3, B)<dx—-4y=-1, r)3x-y=1,
2x =6 4y =8; Tx-5y=1; x+4y=1.
@Hpn AKOMY 3HAYEHH] k cHCTeMa DIBHAHL Mae poas’azok?
3x—-2y=-1, R(x+y)+5x=2,
a) 19x -3y =2, 6) 19x+11y="1,
2x+ky=25; 4x-3y=11.

11074 Posp’ sy rpadivHo cucTeMy DiBHAHSL.

g B - 2 gl x—yl=2,
a) x" =y =0, 5) x°+2xy+y" =9, B) | !a"|
2x-y=6; 2x+y=5; |x+y|=2.



m Ninihni piEHaHAA Ta Ix cicTemu

I[c-m{mn e OJHH PANOK HocHaigoBHOCTL.
14+2=3
4 4+5+6=T+8
9+10+11+12=13 + 14 + 15

BMNPABW ANA NOBTOPEHHA

1076. OBumcnn 3HAYEHHA BUDA3y.
 a)3x® - 2x° — x(38x" + 2x — 5), AaKkmo x = 5;
8) (8a* — aYa + (a® — Ba + H)a®, axmo a = 0,2.
- 1077. IlepeMuoO:K IBOYIEHH.
a)x+3ix-2; 6)a—5ia+4;
BYm-+nim-— n; NI=-gibh+ 2

I{i’?ﬂlllﬂﬁ ogepxar Gpouay, Gepyrk 17 wactmH Mmini, 2 vacTuER
OHHEKY i 0HY YacTHHY oJoBa. CKinbky KinorpaMmis migi, pUHKY
it onosa caig yasaru, mobd surorosuTu 200 kr 6ponsu?

§ 25. Po3s’'asysannn cucreM
NiIHINHUX PIBHAKDL METOAOM NIACTAHOBKM

KAHY0BI CNOBA
f MeTog nigcradoekn — substitution method

I'paciunmii coocid posp’'A3yBaHHA cHCTEM PiBHAHL I'poMisaKHit
i mae, Ak npasmwio, Habau:eHi poas'aaxku. Tomy wacTime cHereMH
poO3B’A3VIOTE IHIINMH clocobaMi, 30KpeMa cnocofoM nidcmaHosKil.
II1o6 pose’aszaTu cucTeMy

EH,GE'BHMD IMIHHY X Heped i

{x+3y=9, 3 »x=9-3y

y2
(Mlincrasmmo (9 — 3y)
3aMICTh X Y OPYre PIBHAHHA.

2x—-y=4.

3

x=9-38y,
2A9-3y)-y=4.

OrpuMaeMo cucTeMy {




m Fosp'asyBaHHa cucTeM NIHIAHWE piBHANb METONOM MACTAHOBEW

Ilpyre pisHaHHA miel cHcTeMH — pIBHAHHA 3 OJHIEH 3MiHHOWD.
Poae'amxeno fforo: 2(9 — 3y) —y =4,
18 -6y —y =4,

-1y = =14,
y =2,
IlincraBumo 3HaveHHA Y = 2 y piBHAHHEA x = 9 — 3y i amaligemo
BiAODOBiHe 3HAYEHHA 3MiHHOI X: ¥y=9-3-2=3.

Omice, po3B'A3KOM cHCTEMH € napa uncen (3; 2).

1106 poss’azaTn cucTeMy PiBHAHE CIIOCODOM INJICTAHOBKH, Tpeba:

1) BupasuTH 3 AKoro-HeOyab 11 piBHAHHA OJHY 3MIHHY 4Yepe3
innny;

2) migcTaBUTH B iHNIe PIBHAHHA CHCTEeMH 3aMicTh Uiel 3MiHHOL
3mo0yTHIH BHPA3;

3) po3B’A3aTH yTBEOpeHe PiBHAHHA 3 OJHICI0 3MIHHOIO;

4) amaliTH BLAMOBiIHe 3HAYeHHA iHIIOI 3MiHHOI.

Ium cnocofom MoxHA po3B’A3yBaTH OyAL-AKY cHCTeMY JIHITHUX
piBEAHL i3 ABoMa smimEumu. Hajispyumime, koan KoedinieHT npH
AKiH-HefyabL 3MiEHIH v piBHAEAI qopisHI0e 1. Ane e GyBae He 3aBH{TH.

HOYELWU 3HATH LWE BINbLUE?
IHOOl MOoAHA NIOCTABNATH 3 0OHOMO PIBHAHHS CMCTEMM B IHLLE HE 3HAYEHHA OKPEeMOl
3MIHHOL, & 3HaYEHHA Winoro enpasy. Hanpuknag, po3e a3yioyy CUCTEMY DIBHAHL
3-(2x—4y)-y=44,
2x—dy=14,
MOMHA 3Ha4YeHHA Bupasy 2x — 4y 3 opyroro piEHAHHA NIGCTABMTH B NepLUE:
3:-14—y=44, y=42-44, y=-2.
Toai 2x—4-(-2)=14, 2x=14-8, x=3.
Mepesipka.3-(6+8) +2=42+2=44, 2-3-4-(-2)=6+8=14.
3HaipeHa napa Yncen (3; —2) 3a00B0NLHAE OaHY CUCTEMY DIBHAHL.

Bignoeige. (3; -2).

MEPEBIP CEEE

B Hapegu npuKIaagy cHCTEM DIBHAHL i3 ABOMA 3MIHHHMH.

e fAki Ty 3HAaem cnocofH po3B'A3YBAHHA CHCTEMH JBOX JiHIHHMX
piBHAHL i3 ABOMA 3MiIHHHMH?

a Sk poap’asyoTh cHcTeMY NBOX piBHAHL i3 gBOMA 3MIHHHMH CIO-
co0OM IiACTAHOBKH?




I e :
Poa _;'_}ﬁ Minifant piEHaHHA Ta 1% cucTeMu

BUKOHAEMO PA3OM!

, , 3x=2(y+6),
0 Poas’a:KH cHCTeMy pDiBHAHL
Gx+3y=1+nx.
3x—-2y=12,
Posze’azanna. BUKoHAEMO NepeTBOPEHHA: gl
Sx+3y=1.

Bupaaumo 3 nepuioro piBHAHHA 3MIHHY X 4epes y:

3x =2y + 12,
2
x=—y+4.
39'
IlizcrasuMo sHaliieHHil BUpas v aApyre pieHanEAa. OTpuMacMo
2
r=—y+4,

3.11’

CHCTEeMY! 9
Iﬁ(—y +4]+ 3y =1.

3
Poap'syxemo Apyre piBHAHHA CHCTEMH:

5[§y+4}+3y:1, lguy+2{}+3y:1, ?Q,:_lg’ y=-8.

Tonmi x =§f—3]+4=2.

Bidnogids. (2; —3).
) {2.1: +3y =5,
a Poap’samxu cucreMy piBHAHL
6x—-5y=-27.
Pose'azanna.
3 nepuioro piBHAHHEA BUpasumo 2x depes y: 2x =5 — Jy. Ockinbku
6x = 3 - 2x, TO MOMeMO Yy JApPYyre piBHAHHA MiJCTABHTH He 3HA-
YeHHA X, A 3HAUeHHA 2x.
2x =5-3y,
3(5-3y)-by =-27.

Poas’sixenmo gpyre piBHAHHA CHCTEMH:

3A5-3y)-by=-27, 15-9y—-5y=-27, -14y=-42, y=23.
Toni 2x=5—3-3, 2x=—4, x=-2.

Bidnosgids. (—2; 3).

Ilicns mifcTaHOBKH OTPHMAEMO! {
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E f"-"-‘;]l Posp'asysaHHa cucTeM NIHIAHWY pIEHAHL MeToooM NIACTaHOBKKW

BMKOHAN YCHO

1079. Bupasu i3 piBHAHHA 3MiHHY Y 4epes x.

a) 2x + = 3; 6) bx —y=0; B) x — 2y =0.
1080. Bupasu i3 piBHAHHA 3MIHHY X Yepes Y.
a)x—y=2; 6) x + 3y = 5; B) 2x + 5y = 0.
1081. Poas’a:u cucreMy piBHAHB.
=y+2, =2x-1,
2) {x y+ 6) {y x
x+y=4; X+y=5. —

BUKOHAW NMCbMOBO RI:SETY

Posp’saxu cnocoboM OiICTAHOBKH CHCTEMY pPiBHAHE '
(1082-1085).

ST ]{ ~2y =5, 6) {3:\:1—49:10, B {y—Ez:ﬁ,
3x +5y = 26; Tx—y=13; y+2z2=10;
{2z+3y 3, 4 {9x+2y—4:ﬂ', {5u+?u+33=l},
Z+y=2; 8x+y-2=0; 10u-v+6=0.
(1083)a) {Sx =] " {3x+2y:27’, 5) {2p+q:11,
3x+8y=19; x+5y=35; ap—-2q=41;
9 {ﬁa 3b=9, . {3x+z—1=ﬂ, {5.1:1—‘?2—45:{],
2a+b=5; dx+4z-11=0; Tx—2-9=0.
(1084)a) {155; 8z=29, 5) {3x+8t:3ﬂ,
3y+22=13; 6x+ 5t =27T;
14 -9 =24, Sx+4y=13,
®) {?u 2 =1T; ' {3“2;;:7.
{ﬁa ab =13, 6 {2&—?&:5,
2a+Th=13; 4a-9b=15;
. {ﬁx—4y=—2, . {?x+4y=—3,
3x-b5y=-T; 9x+16y="1.

He BukoHyIOYH NOBYI0BH, SHANIH KOODPAWHATH TOUKH IIepeTHHY
rpadiikis pisuans (1086, 1087).
(1086)a) x + y=3Tix—y=5; B 2x—3y=18ix+2yu=1.



L0 MiniAni pisHaRHE Ta IX cucTemMu

a}x+2y=81x—2y=2; 6)4x — Ty=1513x +y = 5.
@@PGEB’HH{H crocofoM MiACTAHOBKH CHCTEMY PIBHAHL.
{3x+ﬂ,5y:1, 3 {ﬂ.2x+y=7’,
x+0,25y=1; 1,5x+y=13,5.
E@Snl‘ue the system of equations by substitution.
N {ﬂ,ﬁx+ﬂ,8y:l_ b) {ﬂ,Ex—y:l,ﬁ,
x+4y=3; 0,3x-0,4y=1.

(1090)3a mamorkom 25.1 sanumu cucreMy pDiBHAHL i poss’suxu ii
cnocobom nigeranosku. Ilepesip po3s’ssok 3 OTPUMaHHUM rpa-
(pivaum croocobom.

+ - - T T P \=\

D2x+y=5

aﬂ'5r+2y=3 \
O] ] H ) H E 3 \ T o

Man. 251

Poas'saxu cucremy pisuans (1091, 1092).

(T091) a) 4(x+2y)=5x+6, 3 5(x—-3y)=2x+T7,
3(2x-y)=24y+6; 3(x+6y)=9y+15.

bx-2=4(x+2y)-8, 3 2x-3=5(x-y),
3(2x-y)+6=24y+12; 2(3x-1)=y-35.

(@a}{

BMKOHAW NCbmMoBO 155193

Buaiign poss’'g30k cucTeMH piBHAHE (1093—1096).

T+x y+13 S5x—-3y x-5y
(1093)a) ¢ 2 3 ' 6){ 4 3
dx -3y =28; Tx+y=12;
l{x+y)—lix—y]=5, i M 8
B) 3 4 r) 4 2

1 1 1 1 1
Bt t—(x—y)=6 Cxt—y=T-—{x-2y).
_12{x+y} 3[Jc y) 3Xt5Y 4[1: y)




m Posg'asysaHHA cueTeM NIHIRHMY plEHAHL MeToRoM THACTAHOBE W

(1080)a) 4(x—3z)+332=50, 6 Ax+T=5(x+1),
5x+22)-3x=18; 3(x+5t)-6t=15.
3x+1=5(3-2y), 6(x-2y)=7-9y,

(T598)ay 135 (3-2y) 6) (x-2y) y
4(x-1)=2(8,5-5y); 8x+3y=5(2x+1).
2x-5 y-3 J4x—1_3§—11

(1096)a) { 5 4 6){ 3 2
|x—2y=2; 4x—-y=9;
l{y—l}—l'[:t:+13:2, PEY F Wy
4 3 4 3

= 1 1 2 + =
(x+8)-=(y+1)=—4; adiie S 13
L4 3 8 6

1097, 11pn axux sHavyeHHAX a 1 b rpadik npamol ax + by = 1 npoxo-
IuThE yepes Tourkn A(l; 3) i C(-1; -1)?

[ 1098 I1pn axux spadeHHax a i b rpadgik npamoi ax + by = 7T npoxo-
IuThH yepes Toukn M(1; 4) i K(3; —2)?

(1099, ¥eraHoBiTE BiANOBiAHICTE MiK cHCcTeMAMH, 38JJaHHMH VMOBAMH

& C*; (1-3), Ta ix poas’sakamu (A—][).

I

T(2x+y)-5(3x+y)=6, ;{é:{;l,ﬁ} ;{(_36: g:'
(6; 6) i —2)
3(x+2y)-2(x+3y)=-6 B (8: 13)
u+%(u+u—3]=14, 0,2a+4b=-5-0,8a, ¢
2

1 5 2,5a+ﬂ,5b:1—lb
—p—{utp)=— 2

6 6

(1100)3adava 3 @panyysvkozo nidpywnuxa XVI em. I

x+1y+lz=14,
3" 3

4 ) S |
Poas'amxu cucremy Y+ Ex + #l z=8,

11
2+—x+—y=28.
5757




m Ninihni piEHaHAA Ta Ix cicTemu

dx +3y =65,
( 1191; Sadava E. Bezy (1730—-1783). Poas's:xu cucremy 2y—z=11,
3x+4z=>5"7.

BNPABW ONA NOBTOPEHHA

( ﬁ}z Slkuit muorounen tpefa noparu go 3y — 2y* + 5, webd —_—
omepxatH MHorowres 5y’ + y* — 2y° + 82

1103. Buaiign 1o6yTOK MHOTOWISHIE.

-~ a)(2a — n)(4a® + 2an + n°); 6) (1 + e+ )1 — ¢).
1104. OGumcIn 3HAYEHHS BHPA3Y.

 a)2¥-.0,5" 6)0,5™-2"% g8) 25 -0,04"; 1) 5%-0,2%.

§ 26. Po3s’'asysanHA cucTeM
NiHINHUX PIBHAHbL METOAOM AO0AABAHHA

KAHY0BI CNOBA
.r MeTom goaaeanHs — addition method

8x—3y =34,
dx+3y=31.

CoouyaTky poas’smxemo 11 cmocofoM migcranoBkH., Bupasumo 3
[epuoro piBHAHHA 3MIHHY Y Yepes X 1 nigeraBHMO ofep:xaHuil BUpa3
3aMicTh y V Apyre piBHAHHA:

3y = 8x — 34, y=%{8x—34},

Iano cuereMy piBHAHL {

5x+3%(81—34)=31, 5x + 8x = 34 + 31.

Iani Bke HeCKJIANHO 3AKIHYNTH PO3B’A3VBAHHA CHCTEMH.
A um MoxkHA piBHAHHA Sx + Bx = 34 + 31 ojgepxarn iHIIMM cHo-
coboM? Tak, 1nsa OLOro JOCTATHBO MOAATH JiBi ¥ npael yacTHHE piB-
HAHL cHeTeMi. OckinbkHu KoedinieHTH NpH ¥ — NPOTHIEKHI YHCIA,




m Posg'asyBaHHA cMCTeM NIHIAEWX pIBHAHD METOROM AONaBAHHA

TO 4neHH 31 aminHow y sHHmaTeeA. Tomy, poss’asyioun OyabL-AKY
iEmy nogibHy cHcTeMy, 3aMicTh HiCTAHOBKH MOMEMO BHKOHYBATH
nouyneHHe AoaaBaHHA piBHaHb., OdopMmiaarin poas’'gsanns Gyremo,
HaOpHKIa[], Tak:

|8x-3y=34,—
5x+3y =31.
18x =465,
x= 38
8- 58y =84,+—1
40 — 3y = 34,
-3y = —6,
iy =2

Bidnosios. (5; 2).

¥ rakuii cnocif poss’A3VIOTH CHCTEMH, ¥ AKHX KoedimienTn mpu

AKii-Eedfyasr sMiHHIA — DpoTHIekHI YHeIa. A M0 TAKOTD BHIJIAIY
MOHAa 3BecTH OV/Ib-AKY CHCTeMY JiHIHUX piBHAHE 13 [BOMA 3MiHHHMH.
dx+Ty=31,
Hexaiil, HanpukJaajg, 1aHo cHCTEMY y
2x+9y=12.
Odopmiaarn po3s’'A3aHHA MOMHA TAKHM YHHOM:
3 +.?y =31|x2 MomHoxmnmo 00uasl YacTHHY
- NepLworo pBHAHHS Ha 2, a apyroro —
2x+9y =12 «(-3) \ Ha -3 gicTaHemMo cucTemy, v aKii
KoeiuieHTy TR 3MIHHIE x —
6x+14y=62, ADOTHAEKHI HHCHE.
—6x—-2Ty=-36.
—13y = 26,
y=-2,
2x +9-(=2) =12,
2y = 18=12,
2x = 30,
x = 15.

Bidnosids. (15; —2).

XO4ELW 3HATW LWUE BIABLLUE?

CnocoBom 00O3aBaHHA MOXHA DO3B AZYBATK HE TINLKKM CUCTEMM NIHIMHWX DIBHAHL,
a i Darateox HENIHIRHWK.

2x-y* =5,

Mprknan. Po3e axK CUCTEMY DIBHAHL
Zx+yt=T.




Tiniin piEHAHHE T& ¥ cucTemMu

Po3e'azanqa. [Jogamo niei Ta Npagi HacTUHK OAHKMX DIBHAHL, O0SPXUMO:
4x=12 abox=3.
Togi2-83—y'=5.
y'=1,3Bigcuy =1, ya=—1.
Mepeeipka nokazye, WO aHalpeHi napw sucen (3; 1)i(3; —1) 3a00B0NLHANTL AaHY
CHUCTEMY PIEHAHL.
Bignoeigs. CucTema piBHAHL Mae OBa po3e'azkn: (3; 1)1 (3; —1).

NEPEBIP CERE

B CxinbKH po3B'ASKIB Modie MATH CHCTeMa JBOX JiHIHWX piBHAHL
iz groMa sMimBrMu?

a Ari TH sHaem cooco0M PO3B’A3YBAHHA CHCTEMH JBOX JHHIAHMX
piBHAHE i3 ABOMA aMiHHHMHBT

B HAx posp’aayoTs cHcTeMY OBOX JiHiHMX piBHAHL i3 FBOMA 3MiH-
HUMH crocofoM JoJaBaHHA?

BMKOHAEMO PA3OM!

e+ 5(x—y) 13,
Poap'samu cucteMy piBHAHL B 3
= x; Y 16x=19.

Posze'azanna. [loMHOKHMO Bel WieHH meplioro piBHAHHA Ha 3,
a gpyroro — Ha 5. CopocTHMO ofiep:KaHi piBHAHHA:

6x+5x—-5y=39, 11x -5y =39,
—Tx+3y+30x=95; 23x+3y =95.

106 exopucTaTHeA cIocob0oM JoAABAHHA, ¢ PA3 MIOMHOMKHEMO Bei
4jleHH MepHIoro piBHAHHA Ha 3, a Apyroro — Ha 5 Ta MOWIeHHO

oogamMo 1x:

23x+3y=95;
148x = 592, x = 4,
Toui 44 — 5y = 39, 5y =-5, y = 1.
Bidnogids. (4; 1).

B

11x -5y =39,
115x+15y =475.

<3 {33x—15y=11?,




| Poap'aayBaHHd cUCTEM MIHIMHWY plEHAHE METOLOM NONABaHHA

BMKOHAW YCHO

1105. Honaii mounenHo AiBi i NpaBl YacTHHH PiBHAHD.
a)3x +2y=Ti6x—y=12; 6) x —By=151i4x — 3y = 2.
1106. Poas’a:x1 cHecTeMy piBHAHEL cnoco0oM JOJaBAHHA.

x+y=05, x—-2y=2, a-c=3,
a) 3] B
2x-y=1 3x+2y=6; 2a+c=6.

1107.Crinekn po3p’A3kiB Mae cHcTeMa Yy
piBHAHE, rpadikn AKHEX 300pajiieHo 14
Ha ManoHKy 26.17 3}
-liﬂﬁ..PGHE'H}KH cHocofoM NONABAHHS ; [
CHCTEMY DiBHAHE

BUKOHAN NMCEMOBO I3

Poae’amn coocofoM JogaBaHHA CHCTEMY pPIBHAHE
(1109-1112).

=1 S5x—y =16,
(1109)a) {‘“""’ 6) { ¥
o x-y=3; x+y=14;
3x+2y=18, ) 4x-3y=2,
r
Tx-2y=2; dx+3y=5.
2x+y=17 3u—-v=26
(1110) ’ 6 ’
L 2 2x-y=3; ) hu+v=38
) x—2y=35, ) 3x +4y =25,
B r
3x+2y="T; Tx—4y=>5.
—4y =5, 3x-y=
1iil)a) {7 5) 13 ~v=1,
x-3y=12; 3x+8y=19;
) 15y-82=29, ) 3x+ 8t =29,
B r
dy+22=13; Gx+5t=4T.




AU Tlimiasi piBHARHS Ta ix cucTeMu

Rt

x+Tz2=26, Sdx+Tz=29,
(1112)a) 6) 4
x+42=1T: ox—2z=-34;
14u —9v = 24, ox+4y =13,
B
Tu—-2v=1"7; 3x+2y=13.
[j_!TE;JPGBB’HJRH crnocofoM J0IABAHHA CHCTEMY DiBHAHL.
3a-5b=13, 2a-Th=8,
a
2a+Th=81; Sa—-9b=23;
3x+2y=27, 4x+oy=-11,
B T
4x +5y =50 3x+8y=-4.
@ES{)IV@ the following system of equations by addition.
Bz+3t="T, am—-Tn=-8,
a b)
-3z2-5t=9; bm+8n = 26;
—3x+ay=-T, d 4x+3y =22,
c
dx +6y = 26; 3x-Ty=-2.

3HaliTy KOOPIHHATH TOYKH NepeTHHY rpadikis pisuaHE Ta apobn
nepeBipKy, moGyayveasmu rpadikn mux pisrass (1115, 1116).
1115)a) x — 2y =1i2x +y=T; 6)bx +2y=11i4x — Ty = 18.
(1116)a) 2x —y=81ix — 3y = 4; 6) 3x+2y=-81ibx—3y=-T.

Poas’soxn pisupMH cnocofaMu cucTeMmy pisases (1117, 1118).

dx+y="1, 3x—2y=2,
-1117. a 3] ;
=) ) {41—}!:?1 {5x+4y=18.
i .-'I|_',-I 3 = =11’ 4 3 :ln!
(1118)a) 1= 7 0 i 4
I Sx+y=13; —2x+Ty=12.

( 1119} ¥YeraHoBsu BigmoBigHicTh, Mid ToUuKaMH, 3aJJaHHMH YVMOBAMHE
(1-3), Ta pisuaaaamu npamux (A—]l), rpadikn AKHX TPOXoIATE
yepea 3ajJaHi TOYKH.

1 A(0; 3)i B(2; T) Ad3x+2y=1

2 K(—1; 2)i P(3; -6) B2x +y=0

3C(5;1)i E(7;: 4) Bi2x-y=-3
I'3x — 2y =13
o 5x +4y =3

e
sz



[F?: P‘D IEAIYEAHNA cHoTeM NHIRHWY plEHANE METONOM NONaBaHHA

BUKOHAN NMCbMOBO Jl:1331 =

{1120 'pa. OnuH i3 yuHiB/VYEeHHIL MAE 3AIMMHCATH CHCTEMY,

@ AKYy 3pY4YHO po3B'A3YBATH cOocoboM JoJaABAHHA, & TPYIHIE/ Ipy.
mae i1 poss’asatu. [lotim nomMiagiiTeca poaaMu.

1121,/ Poap’s:u cucTeMy piBHAHE croco0oM JojJaBaHHA Ta Oepesip ii
[] poss'aaok sa monoMoroi rpadiudoro cnocoby i cepeicy Desmos

S
Calculator.
10x-21y =9,
dx+14y=29;

8x-3y=2,
2x+5y=12.

Poas’axu conocofoM JojaBaHEsa cHeTeMy pisnann (1122-1128).

0,1p+0,2q =0,3,
0,4p+0,5¢=0,9;

5x—-2=4(x+2y)-8,
3(2x-y)+6=24y+12;

dx—6=5(x-y),
2(3x-1)=4y-5;

,0x—-2,2y=0,1,
2x-2,5y="7,6;

T |

|

e |

{ m,.r 2x
|ﬁ(x NN
oo
L

25u-0,2(u-v)=2,3,
3,Tu-1,5(v-u)=5,2;

=3,
3.1: 'E’y

5) 1,2x-3,4y =12,
2,5x+1,4y =25.
10u+Tv =51,

(]

1
sof g gl
& [2"” y] 3
5y—0,2(2y—=z)=31,2,
9,22+0,7(y—-22)=10,8;



o TMiniasi piEHanss Ta 1X cuoTeMu

L (1-3x_4-2
(1127)a) {3 ;1 6{ 4 3
ﬂ'—E:ﬁ; 10,7=0,4y-0,3x;
X ¥4 Xy Xy o
2 3 2 3
) Yae=1 gyt 5 N
X — - 5:"_ i x_'_y_;y:?
2 3 6 |
L, (2x-1_9-5y _,
(1128)a) { 3 f 66{ 6 8
m—?nzﬂ, |2x =1,5y +2,5;
Xty x-y_ ; 5x—3+ _g,
2 3 7 '
B) T) 5
x+g;+x—y:11; Xty x-5 4
4 | 4 9
[fl_ﬁﬁ. 3anuIniTe piBHAHEA NpPAMHX, I'pa- " Y b
@ ¢ikm Aaxux 300paxeHo HA MATIOHKY i
26.2. &
Poas’axu BigHocHO amiHHHX x iy 21
cucteMy pisHaas (1130, 1131). il
R 3x-8y=a, —b-4-3-2 O '
(1130)a) {7+ /=1 .
A 4x +8y =20a; |
3x+Ty=m, -4t
Man. 26.2
8x+Ty=n.
B ~10¢, 3x—4y =k,
(1131)a) b““y ¢ 6y i Y
= 2 dx -2y =10c; Sx—4y=p.
3uaiign poss’A30K cHcTeMH piBHAHL (1132, 1133).
N (x+8)* -2y =x"+13, ~10x+(y+4) =y* +18,
(1132)a) X+ ;: x 6) x iy Y=y +
6x+(y-1) =yly-5); (2x-1)° +Ty=2x(2x+3).
(1133,

|

a) x(x+3)+9=(x-y)(x+y)+y(y-3).
26+3(2x—y)=9x-5(3x+2y);



I'jfl' Poag'aayBaHHia cUCTeM TUHIHKMY plEHARL MeTONOM NONABSHHA

(x+8) -5+y(y-1)=x(x+3)+(y+1),
7(2x+3)-6x=9-4(2y 7).

Poas’amxu cucremy pisHaAEL (1134—1135).

x+y=3, (x+y=5, Tx+6y+T2=100,
(1134)a) {x+z=4, 6) <x—2=2, B) {x-2y+2=0,

-y+z=5; .y_z:]'; _3x+y_2z=“-

2x+3y =11, (x+y—z=11, (2x—22-3t=1,
a] 18x+22=13, 6) sx—y+z=1, B) 1x+4z+2t=17,

By +4z=20; \y+2-x=0; |3x—2z+t=0.

-

;"_l_lﬁﬁgﬁﬂpnaﬂanisyﬁ OOCHiOBHICTE. 3anHINE BigmoBigHy o =

YHUCJI0BY MOCHIGOBHICTE 1 e HacTynHL Il ABa “WiIeHH.

(1137, 3adava 3 mpakmamy XV cm. Poap’samxu y minux JogaTHHX
YHCIaX CHCTeMY.

Z+Y+e=13, {x+y+z=12, {x+y+z=12,
B

2x+y+%z:12; 8x+bHy+3z=60; 4x+3y + 22 = 36.

BNPAEBW ANA NOBTOPEHHA

1138. Obumcnan sHaAYeHHA MHOTOYIEHA.
a) 2y* + 8,6y — 6,5, axwmo y = —4,3;
6) 19,7a + 19,7¢ + 10, akmo a = 3,8 i ¢ = 6,2,

1139. Hosegu, mo cyMa I'ATH MOCHIMOBHHX HATYPAJBHHX YHCEJ Ii-
JUTECA HA 5. Y1 Moe cyMAa YOTHPBOX MOCTIJOBHUX HATYPAILHHX
quce] AiauTHca Ha 47

6
1140. @yrknio sagano qopmynow y=-——. Ilpun AKHX 3HAYeHHAX
x

aprymMeHTy 11 3HAYeHHA JopiBHIOE: a) 12; §) —127




§ 27. Po3ss’asysannn 3apnav
CKNaflaHHAM CUCTEMHU PIBHAHDL

KNHYOoBI CNOBA
f po3s'A3yBaHHA 3anay — problem solving

Bararo samau, ocoblHUBO TAKUX, V AKHX Tpeba 3HANTH 3HAYCHHA
ABOX BEJIMYHH, 3PYHHO PO3B'A3YBATH 34 JONOMOTOK CHCTEM PiBHSHB.

3amaua 1. 3a 5 6nokHoTiB i 6 3omuTie sanaatTunan 690 rpa. Crink-
KH KOIMTYEe OAMH BIOKHOT i 0iMH 30IIHUT, AKIIO 4 GIOKHOTH JOpoKYi
a3a 3 somutu Ha 240 rpu?

Poszg’azanna. llpunyerumo, mo 6JI0KHOT KOIITYE X IPH, A 30IIAT —
y rpH. 3a 5 O/OKHOTIE 3annaTHINA 5x IrpH, a 3a 6 somuTis — 6y rpH.
Pazom 3a vux sannatunu 690 rpu, omxe, Sx + 6y = 690.

Ockinekn 4 GnokHOTH jJopos:kui 3a 3 sommuTu Ha 24 rpH, MaeMo
mie ofHe piBHAHHA: 4x — 3y = 240.

3minni x 1 y B 060x piBEHAHHAX No3Ha4YawTEL Ti cami ninu. OTxe,
Tpeba po3B A3ATH CHCTEMY I[MX IBOX PiBHAHL:

5x + 6y =690, 5x +6y =690,

8x -6y =480;
13x%= 1170,
x =90,
4 - 90 - 3y = 240,
-3y = 240 — 360,
3y = 120,
y = 40.
Bidnosids. Bnokror komrye 90 rpu, somutr — 40 rpu.

4x -3y =240; -2

Byas-aky sagagy, o po3s’'ASVEThECA CKAIANAHEAM CHCTeMH JiHiil-
HHX PiBHAHL, MOHA PO3B’A3aTH i 3a JONOMOT0I0 PIBHAHHA 3 OJHIEI0
aminno0. TinpKk| cuCTEeMY DIBHAHB 31e6iLII0T0 CKJIACTH JIerile, HiMx
PIBHAHHA 3 OJHicH 3MIHHOIO.

€ ynMamno sanau, AKXl apy4YHo po3B’AIYBATH 34 JOIOMOIOK CHCTEMH
TPLOX PIBHAHE i3 TphoMa aMiHHHME. Poap’saieMo ogHY 3 HHX.

3amaua 2. Kanitan 8 10000 rpr noainn HA TPH YACTHHHE TAK, 100
nepira 6yaa Ha 2000 rpa 6ineimma aa gpyry i ma 3000 rpu — 3a TpeTio.
Posze’azanna. [losEauyumMo MIVKaH]I YacTHHHA Kanitany OyKBaMu X,
y i z. 3a ymoBow 3azaui
x+y+z=10000, x-y=2000, x-z=3000.




m Pose'asyeaHHA 3303y CKNANAHHAM CUCTEMW PIEHAHE

Ilykani 3HAYEHHA 3MIHHHX MAIOThH 34J0BOJLHATH CHCTEMY TPHOX
pPiBHAHL i3 TpLOMAa 3MIHHHMH:
x+y+z=10000,

x—y=2000,
x—2z=3000.

HNomgaMo mouwieHHO JiBi i mpaBl YacTHHH THX PiBHAHL, MATHMEMO:
3x = 15000, asigen x = 5000.
Toai 3 Apyroro piBHAHHA OJEPHHUMO:
5000 — y = 2000, y = 3000,
a 3 TpeThLoro ODYHCIHMO:
5000 — z = 3000, z = 2000.
Bidnosids. 5000 rpu, 3000 rpa i 2000 rpa.

XOMELL 3HATH WIE BLAbLLUE?

YaaraneHumMo 3agady 1 usoro naparpada.

3apaqa. 3a 5 GnokHoTie i 6 30WWTIE 3annatunu m rpH. CriNbKWM KOWTYE oauH Bnok-
HOT i OAWH 30WWT, AKWO 4 BNOKHOTW OOPOXHi 332 3 30WWTKH Ha i TPH?

TyT m i n — napameTpy, To6TO GyKBKM, AKi B yMOBaX 3a0a4i BEAXATLCA BAHWUM,
HeamiHHMMK. 33034 3 napaMeTpami Tak CamMo MOXHA po3s’'a3yBaTi 3a JONoMOron
PIBHSAHBL Y1 CUCTEMMW PIBHAHL, TINLKW BIONOBIOAMK 00 HUX By OVTh HE KOHKDPETHI YA,
4 BUpaszw, WO MICTATE NapamMeTpu.

Sx+6y=m, Sx+6y=m,
Po3g'A3aHHA. " ki ol
' dx—3y=m|=2 |Bx—6y=2n;
13x=m+ 2n;
1
x=—{(m+2n).
13

. 4 1
Togi 8y=4x-n, 3B3y=—I(m+2n)—-n, By=—1(4m—-5bn).
opi 3y Y 13{ ) y 13( )
OTxe —lidm—ﬁn]
i dTs :

Binnosigs. BNokHoT KowTye %im +2n) rpH, a soWAT — %[-ﬂn —5n) rpH.

NEPEBIP CEGE

B Yu Gyae-aKy 3ajgady, M0 POSBA3VETLCA CKJIAJAHHAM CHCTEMH Ji-
HIiHHHX piBHAHL, MOMKHA PO3B'A3aTH 3a JONOMOroNw pIBHAHHA 3
ojHiew 3MinHOIO?

e Crnapu kKinkka pisHHX Mojesneii 3afavi: «3Haliqu ABa YUcIa, AKINO
ix cyMa gopisHIOE 3, a pisauna — 2».




T L Fe :
Pou; _;'_}ﬁ Minifant piEHaHHA Ta 1% cucTeMu

BUKOHAEMO PA3OM!

o Iloginn xkamitax 810 000 rpu Ha ABi YacTHHH Tak,
mof MeHIIa YacTHHA craHoBuaa 80 % Big Ginwimoi.
Poss’azanna. Hexaii 6inepma yacTHHA AOpiBHIOE
X rpH, Toni menma — 80% Big x, Tobro 0,8x. Maemo cucreMy

- x+y =810 000,
JIBOX pPiBHAHE:
y=0,8x,
aeinen x + 0,8x = 810 000,
1,8x = 810 000,
x =810 000 : 1,8,
x = 450 000.

Toni y = 0,8 - 450 000 = 360 000.
Bidnogids. 450 000 rpu i 360 000 rpu.
BBH&I‘&;};H ABa YHCiIa, AKINO 1X cyMa JopieHoe 15, a pisHuna ix
KBazpaTie — Ha 60 6innima.
Posze'azanna. Axmo mykani yucna JopiBHIOWOTEL X 1 Yy, TO
x+y=13,
x*—y? =75.
Ocrineku x* — y* =(x + yx —y) i x + y = 15, 1o 15(x — y) = 75,
. ; {x+y =15,
a x — y=5. Maemo cucremMy piBHAHL
x—-y=>5.

Ii poas'asor x = 10, Y = 9 e pose’AskoM i gaHol sanaui.
Bidnogids. 10 1 5.

BMKOHAW YCHO

1141. Cxragu cucTeMH PiBHAHE A5 PO3B’A3YBAHHA 3a4a4.
 Buaiigu ABa YHCla, AKINO:
a) ix eyma mnopisHioe 40, a BigHOmMeHHA — 3;
6) ix cyma mopisawoe 40, a pisnuna — 20;
B) ix pisEuna mpopieHoe 10, a Bigmomens — 3.
1142, Skiit cucremi piBHAHE Binmosigae KoskHa cxema (max. 27.1)?

X
—_— x
: y 37 I p—

114 e 0 | ¥ |

Man. 271

80




BUKOHAN NUCbMOBO LHI:IZETN

Poap’axn 3agavi cKIAJAHHAM CHCTEMH PiBHAHL
(1143—1148).

(1 1-'1_3_;1 3Haiinu 1Ba YMCHA, cYMa AKHX JopisHoe 35,5, a pisauna — 12,5,

[1144,3 3maiian aBa uMcaa, NiBcyMa AKHX HopisHIoe 37,9, a mispiaam-
na — 7,5,

1145 Kymunu 9 M TEaEUHEH JBoX copris ninoo oo 1200 rpa i 900 rpa
3a 1 M. 3a Becio nokyoky samnatuau 9900 rpa. Crinkkn mMeTpis
THAHHHHE KOMKHOTO COPTY Kynuau? 3a MNJIaHOM CKJAIH CHCTEMY
PiBHAHE Ta PO3B' AW 3a7ady.

1) [Tosnau kinvkicms Mempie odHiel MKAHUHU 3a X, @ Kidbkiemb
mempie iHWwol — 3a y;

2) sanuwiu nepute pisHAHKA, 3HAOYU, WO 3a2al0M Kynuau 9 m
MKEAHUHU,

3) sanuwu dpyze pi6HAHHA, IHAWYL, WO 30 NOKYNKY 3anaamuau
9900 z2pH.

(1146)Ha 6yaisennTsi npamtosanmu 50 myaspis i Tecaspis. 3rogom
KineKicTs MyJnaApiB 30inbImnIacs v 2 pasu, a Teciapis — v 3 paau,
i Beix erano 130. Crinsku Mynapis i Tecaapis 6yao coodatky?
3a mIaHOM CKJIANH CHCTeMY PiBHAHL Ta po3B'siKH 3agady.

1) ITosnay kirexicme Myaapie 3a x, a KiavKicmb mecaapie — sa y;

2) sanuwiu nepuwie pisHARHA, IHAWYHU, WO 6cbozo OYy.no 50 myaapise
i mecaapis;

3) sanuwiu dpyze pisHAHNKA, 3HAWOYU, WO NicAA 30IAbWEHHA Kilb-
Kocmi myaapie i mecaapis ix ecix cmano 130.

(1147 I BuaKicTs MOTOPHOI'O 4OBHA 3a Teuicio — 23 KM/roj, a mpo-
@) i Teuii — 17 KM/rox. 3HaHAITE BIACHY MIBHIKICTE YOBHA

i meaakicTes Teuil. CkmagiTe njaH poaB’A3yBaHHA 3ajadi ta
po3B’ axiTE Ti.

(1148 )IIIBuakicTs Karepa 3a Teuiew piuku — 37 KMm/rox, a npo-

™ Teduil — 33 Km/rox. 3HaHAH BlacHY MBHAKICTE KaTepa
i meuaKicTs Teuil. CKIaaM nnaH pos3e’A3yBaHHA 3ajadvi Ta pos-
B'aau i1,




. [BEEEE (T piBHAHHA Ta [¥ cUcTeMK

1149, [isi BesocunmeAMCTKH BHIXanlH OJHOYACHO 3 ABOX cin, BijicTaHb
MiX¥ AKHMH CTAHOBHTE 9 Km, i ayerpinmca uepes 0,5 rog
(man. 27.2). Buagay meuakKicTs Db ran

PVXY KOMKHOI, AKINO HIBUAKICTE / KM/Tog x KM/roR
nepuioi BeNOCHIEeJHCTKH Ha

1,6 kM/rox Ginkma 3a TIBHI- 9 xm
KicTh Apyrol BelOCHIeJUCTKH. Man. 27.2
1150, [IBa TypHCTH BHHIIJIH OHOYAC-
HO 3 OBOX MicT, BiICTaHL MIiXK 6 roa
AKAME — 57 KM, i ayerpinmes | yEm/ron <LEEM/TOR

yepes 6 rog (man. 27.3). 3 axkow
MBAIKICTI0O HIDOR KOXHHM,
AKIIO NepInHii 1o 3yeTpidi mpoii- Man. 27.3
LIOB HA 3 KM Binemie, Hix gpyruii?

57 kM

xllﬁ_lj Typucrn npoixanu 570 kM. 6 rox soHK Ixaau noiagom i 3 rog —
aprobycoM. 3HANIH IMBHAKICTE m0i3a, AKIIO BOHA HA 5 KM,/TOJ
finenia sa mMBEAKIcTE aBToGVea. [JonoBHEE TAOIHIK Ta PO3B A3XKH

zamavay.
v, Kkm/ron i, rog 8, KM
Moiag x =1
Astobyc Y 3

[ 1152)Tpu «mopocuis Tomomai i 5 « 10pocIHX » JIMI 3 TPABHA 110 BepeceHb
nornuHalTsE 212 Kr Byraekuchoro rasy. Taki cami 5 Tomoas i
3 aunu nornuHawTL 268 Kr Byraexuciaoro rasy. CKinsKH ByTIe-
KHCJIOTO rasy HNOrJIMHAE 34 el Yac KoXKHe JepeBo?

LEE_:J Ha roaismio 10 womeit i 16 xopis mogaa signyckanun 160 kr
@ ciHa, OIPHYOMY 9 KOHell OJep:KyBaln Ha 5 Kr cima 6iasnie, HiMK
T Kopie. CKinbKH KiNorpaMmis ciHa JaBanmu OioaHd KoOHeBl i cKilkL-

KH KopoBi?

(1154 IlepuMeTp AinaaKH OpAMOKYTHOI dopmu gopisuioe 168 M. 3ua-
HAaW MoBXKHHK 11 cTOpiH, AKINO OJHA 3 HUX Ha 8 M JoBOIA.
(1155)MaTu crapma 3a JOHBKY Ha 24 pOKH, a JOHBKA MOJOJIIA Bif
MaTepi srpudi. CKinskH pokis MaTepi il cKinsku goHBNI?
C@'I 3Haliau DOBMHHH cTOpPiH piBHOGEIpeHOro TPHKVTHHEKA, AKIIO

iioro nepuMeTp JfopisHIoe 82 c¢M, a ocHoBa Oinkmia 3a GigHy cTO-
pory Ha 10 cm.

1157:JCRiJILEH pokiB AuTtony it Hacti, akmio pazoMm iM — ciMHAAIATE,
i Temep iH BABiui 6inknre, Hix 6yio AuTOHY BiciM pokie Tomy?



{1/ Posg'asyBaHHA 3anayd ckNaNaHHAM CMCTEMM PIBHAHS

k‘_].]&&.jy JBOX pAJax MapKyBalbHOTO Malimanuuka 65 aBromoOLmiB.
¥ 1 pani ma 7 apromobinie 6ineme, mim v II. Cxinekn aBTOMO-
Ginie y KomHOMY pagi?

1159,/ Ha apox monmunax pazom 78 koK. fAkimo 3 apyrol mommmi

HepecTABHTH HA Nepiny 9 KHHMOK, TO Ha 000X MOMHIAX KHHMKOK

cTaHe mopiBHy. CKIMBKH KHIKOK HA KOMHIH monumi?

@@ There are 72 students in two seventh grades. If 2 students moved
from class TA to class 7B, there would be an equal number of
students in both classes. How many students are in each class?

, -

KT]_ETI‘;J IlopisEAil poas’AzanHA IBOX 3aj]ad.
a) Pispuna JBoxX uHcesn JopiBHIOE 4, a pisHHUIA IX KBagpaTis —
44. 3maiinm ni uncaa.
6) 3maiiiu aBa yMcla, AKOIO BijoMo, o Ix cyMma gopisHoe 12,
a pizmmia Keagparis — 60.

(1162) ChopmynwiiTe sagagi, mo signosigaoTe ManwaEKaM 27.4, 27.5

@ Ta cucreMaM piBHAHL. PosB’sukiTe 3amaui.
j -r [y—x=50

[x+2y =250 ji;
{ {3x=2y

x—y =130

Ot b

Man. 27.4 Man. 27.5

(1163.)Cmapodasna kumaitcbra 3adaya. Ckineku B KaiTHi Qasanis i

-

KpOJiB, AKIN0 pazoM v HUX 35 romais i 94 moru?

(1164, Cmapodaena kumaliicbka 3adava. 5 Boxie i 2 fapanu KOMTYIOTH
11 Taenis, a 2 gonu i 8 Gapanis — 8 rtaenis. Ckinexn Gapanis
MO HA KVIIHTH 34 I'poIli, olep:aHi Bij npogamy 5 Boais?

(1165.Cmapodaena zpeusra 3adava. Hapanrameni ocen 1 Myn igyTs
nosinkHo. Ocesl CKapKHTLCA HAa BaXKKY HOIONY, MVJ oMy Big-
noBifae: «Horo T ckapxumcna? Konu g B3as O0H ogHH TBil Mi-
IOK, TO MOS Hollla crana 6 vaBidi Baykuowo Big TBoel. A KoJH TH
B3AE OM OJUH Miil MiIOK, To TBOA HONIA AOpiBHIOBaAa 6 MOIils.
Ilo ckinpkn MimMKiB Hecau ocen i myn?

BUKOHAW NMCbMOBO Rl:13i1 =

1166.IlircyMa nBOX umces OiNbIIa Bij MeHIIOro 3 HHX

Ha b, a Bijg mis pisEuni — ma 1. 3uaiinn oi guena.




o Tlinikni piBHAHHA Ta 13X cUCTeMu

llfﬂj [ligpisaung ABox YHceNl MeHIIA Big Ginkmoro 3 HUX Ha 13,
a Bijg ix pisEnnoi — ma 12. 3Hafiian ni uncna.

[_1168] Pizania kpagpaTis ABOX HoJaTHHX YHcel i kBagpar ix pisunmi
JopieEIIOTE Bignosigao 275 1 121, 3uaiign ni yucna.

(1169) Bigcraus 320 km MOTOPHHH YOBEH MPOXOAHTEL 34 TeYiew piukn
3a 8 ro, a npotH Teuii — 3a 10 rox. 3maiinu mMBHUAKicTs Teuil
piuku i1 BaacHY mMBHAKicTs MoTopHOro dopHa. Iloadmau mBaacHy
[MBHAKICTE MOTOPHOIO YOBHA 3a X, a MBHARicTE Tewil piukm —
3a y. 3anoBHH TAOMHIIID Ta PO3B’AMKH 3a1avy.

I v, kM/ros t, roa 8, EM

3a Te4iewn

MpoTu Teqii

(1170)Bigcrans 210 kM KaTep NpoxXoJHThL 3a Tediclo pivKH 3a 5 roj,
a mpoTH Tedil — 3a 6 rog. 3ualign MBUAKICTE Teuil piuky i BIac-
HY IIBHAKICTE KaTepa.

ﬁ. Hrmo 3 onHOTO IVHKTY OJHOYACHO i B 0lHOMY HATIPAMEKY BHIIVTE
BEJOCHIIETHCT 1 MOTOIMHKIICT, TO Yepes 2 rof BifjcTaAHE Mid HHMH
Ovoe gopieHoBaTH 14 KM, AKINo ¥ BOHH BHIAYVTH OJHOYACHO B
NPOTHJAEKHAX HAOPAMEKAX, TO 94épe3 3 roj BicTaHbL Mix HHMH
craHoBuTUMe 174 KM (Man. 27.6). 3Haliiu MBHAKICTE KOMHOTO

3 HMX.
arojg
. 14 kM - T >
2 rog 174 xm

Man. 27.6

Lﬂy HAxou penocunegucTKa 30inbmIAIa MBAAKICTE HA 3 KM/TOJ, TO
g0 Bigeranbs Mix nyHkTaMu A i B npoixana 6 ma 1 rog msumine.
A akbu ixana 31 meraKicTIo Ha 2 KM/ToJ MeHINOW, TO ixana O
Ha 1 rog gosine. 3HAHTITE NIBHIKICTE BEIOCHIIeJUCTKH 1 BijlcTaHL

Mix myHkTamup A i B.

[1173; Hrx6n MoronukaicTka abinenIMia MBHAKicTE Ha 24 kM/rom,
TO BificTans mMix micramu A i B nopoixana 6 a 1 rog meuame.
A ardn aMeHIDHIA MBHAKIcTE HA 12 KM/roa, To ixana 6 Ha 1 rog
MOBMIIE. SHANIH MBRIKICTE MOTODHEIICTKH 1 BigcTans Mix mMic-
Tamu A i B.

( "1'11"'4] Ha nrox paxyekax pasom 10000 rpugens. Hkmo 3 nepmoro
NePeBecTH MOJOBUHY rpolleil HA APYrHii, TO HA JPYroMYy CTAHEe



o4 Posg'asyeanyd sanad ckNafadHAM CUCTEMMK PIBHAHE

YV 4OTHDPH pasH Dinbloe rpomrei, Hid 3aJHIOHTHECA Ha IepIIOMY
paxyHKy. CKinbKHM rpomeii Ha paxyHkax?

(1175)Ha 1BOX DOMMIAX pasom 80 kHM:KoK. Axmo 3 apyrol moamni
TpETHHY KHHMKOK OepecTABHTH Ha IepIiuy, TO HA Ieplriii craHe
V TPpH pasH OLIkIIe KHUKOK, HijK 3aIHINHTLCA Ha Apyriid. CKink-
EHW KHHUKOK Ha KOEHIA momnni?

1176.)B ognoMy aAmuKy BedHKi i mani cBiukm.
Beroro ix 100. 3a nepuiuil feHs BHKODPHC-
Tanu 35% Manux ceivok i 40% BeaHKHX
cBivoK. CrIMLKH cBIYOK KOMKHOTO BHAV B
AMUKY, AKII0 BCLOTO BHKOPHCTATH 38 cBi- |
qoK 7 i

(1177 o marasuny 3asesnn 760 kr anenscusip i bananis. 3a nepmmuii
nens npoaaan 30 % anenscunis i 40 % 6ananis. CKINTEKH 3aBe3nH
anelkCHHIB 1 cKiNbEHE DaHaHIB, AKOI0 ANENbLCHHIB HpOJald Ha
59 mr menme, iz Gapanis?

1178, Axmo poscaguTH AiTell 00 ABOE 3a CTLJ, TO He BHCTAYUTE TPhOX
croJis. HAKImo poscaauTH IX mo TPoE, TO OJHH CTiN BHABHTHCH
aaiisuM. Crinesru giTeit i exkineku croxis?

(1179 Merymnusi ropodui
XOYYTh CcicTH HA CTOBIILI. J M
Ilo ogHOMY AKmIO cicTH, '
OBOM He BHCTaduao O mMiciid, '
a AK BMOCTATLCA IO mapi,
fyae BiNbHA CTOBIIIE mapa.
CKineKH 3 TaM OVJIO CTOBIILBE
i mitano ropofiis?

1180110 koxy, mosxmuna axoro 120 M, pyxawoTheda asa Tina. Boan
ayveTpidaoThes KoxHLI 10 ¢, pyxawulck B OJHOMY HAOPAMKY,
i KoxHi 4 ¢, pYyXawWUHCh ¥ OPOTHISMKHIX HANpAMEAX., 3 #AKOIO
MIBHAKICTIO pyXawThea ni Tina?

{1181.)11o Kony, noBxkuHHA Akoro 90 M, pyxawThcda Bl DOAPYHKH Ha
cKelTax B OJHOMY HANPAMKY il 3vcTpidaoTeed depes 6 c. 3Halign
IX MBHUAKICTL, AKINO WBHAKICTE oguiel B 4 pasu Olnblua 3a MIBHI-
KicTs iHIION.

(1182, Cucrema 3 2 coraunnx HaTapeii Mae 3araneHy
NoTY:RHicTh 35 KBT. 3HalIH NOTYHHICTE K0O3-
HOI 3 HHX, AKII0 DOTY:XHiCTE ogriel ma 50%
Oiabina 3a DOTYACHICTL 1HIOOL.




Minifant piEHaHHA Ta 1% cucTeMu

1183; MoTy3Ky 3aBIOBMEKH 35 M poapisalH Ha JBi YACTHHH Tak, M0

¢ ; i i
0JHA 3 HHUX HA BSE'}'L KOpOoTHIA Bij apyroi. 3HalilH TOBMHHK

OHUX YAaCTHH.

1184. Hait6inemmMu 3a6pyIHIOBAYAME BOJi YKpaiHi € eleKTpoeHepre-
THKA, KOMYHAILHE MOCIIONAPCTEO 1 cllikekKe rocnogapeTso — 79 %
Bif vewporo oficary siamey B piuku. Bigomo, mo BifcoToK 3nMBiB
€JMEeKTPOSHEPIeTHKH MepeBHIYE CYKYIIHIL 3JIMBH cllbehbKoro i Ko-
MYHAJBLHOI'O rocrojapeTsa Ha 7', &4 3IHBH OJHONO CilhehEKOIO
rocnogapcTea — Ha 26,6 % . Axwii Bigcoror obcary Beix snmBiB
NPHITAJIAE HA: 8) KOMYHAJNBHE MOCIoJapeTio; §) eNeKTPORHePreTHRY ?

|ij1185_;] 3adaua B. A. Jledeza. Poap’ain y Oiaux JogaTHHX |
2x+3y+T2=131,

2x +3y + 8z =140.
[1186-,'1 3uaiimn uncno, AKe npu ainenni wa 4, 7 i 11 gae signosigHOo

ocraui 2, 11 6, npuyoMy cyMa YacTOK Ha 2 MeHIIA BiJl MOJIOBHHHA
MIYKAHOTO YHCJIA.

BMPABM ANA NOBTOPEHHA

1187. Ilo6yavii B ofgHill KoopAuHATHIH nmnomuHi rpadikn
piBEAHE x — y = 3 1 3x + y = 1. BHaiign KoopgHUHATH
TOYKH ODepeTHHY rpadikise.

HHCIaX CHCTeMY {

1188. He BHKOHYIOYH IOOY10BH, SHAIN KOODAHMHATH TOYKH II€PEeTHHY
rpatikiB pieasgas x + 2y =01 x — y = —6.
1189. ¥V dirnec-cryaii € Basa

i Kineki
3 pesMHKAMH, AKl MO- BEICTE pEIMHOK

HYTE OpatTH BigBigyBaui. . 32 = ] =

e : : = / »
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a) Haiibinemna; 6) HaiiMeH- E 5 \ |7 R
Ma KIiNbKIiCTh pPEe3HHOK 4 i ‘-1"‘

A

y Baai? Ilporarom axoi % iz
roguHn Oyna Halbinbina 5 8
aMmina KinbkocTi pesH- 4

: o
sok? IMo sigfysanock 3 10:00 11:00 12:00 13:00 14:00 15:00 16:00
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3aBNaHHA Ang caMocTiiHol poboTh

3IABAAHHA ANA CAMOCTINHOI POEOTH
BAPIAHT | . - *&‘

) Sx+6y=4,
1. Posg’s:kn cHeTeMy PIBHAHE
3x -2y =8.

2x—y=4,
2. Posp’amxu rpadiuHo cucTeMy piBHAHB Y
x-y=3.
3. 2 kr nomigopie Ha 16 rpu jgoposxui 3a 3 kr oripkis. Ckinbkm
wonrrye 1 Kr oripkie i 1 kr moMigopis, akmio 3a 1 Kr noMigopis
i 4 kr oripkis sanmnarunu 107 rpu?

BAPIAHT 1l
. 4x+3y=-1,
1. Posg’s:kn cHeTeMy PIBHAHE
2x-5y=19.
, _ [2x-y=3,
2. Poar’s:xu rpadiuHo cHeTeMy piBHAHB
x+y=3.

3. 3 kr MopkeH Ha 4 rpH jgopo:ui 3a 2 Kr kapromii. CKiNeEKH Ko-
mTye 1 kr MmopkBH i 1 Kr KapTomni, AKIMo 3a 5 Kr Kapronaii 1 kr
MOPKBH 3araaTuau 58 rpu?

BAPIAHT I
Sx—-2y="T,
1. Pose’s:kn cHeTeMy PIBHAHE i _
3x+8y=-5.
, ) ) ]x -2y =3,
2. Poas’szku rpadiuHo cHeTeMy pDiBHAHE
x+y=-8.

3. 4 xr neunsa Ha 40 rpE gopo:xui 3a 2 kr uykepok. CKiNLbKH Ko-
mTye 1 Kr mednBa i 1 Kr nykKepok, KO0 3a 3 Kr meunsa i 1 kr
HYKepoK sannaTuiau 355 rpa?

MepeioWn 3a NOCUNAHHAM Ta

* MigcymMyid ronoedHe B poagini https://vse.ee/cgax

* 03HAWOMCH 3 ICTOpWYHUMK BioomocTamK hitps://vse.ee/cgaw
+ nai Bignosigi Ha 3anwTadHs hitps://vse.ee/cgav



TR THHiAR pieHaHEEA Ta IX cucTeMu

roTvyemocs oo TEMATUYHOro oUWIHHOBAHHA ’( v
MJ ’

Tectosi sasgarHHa Ne 7

B Ha rpadivy piepanea 3x — 5y = 6,2 B3ATO TOUKY 3
abcrnucomo 0,4, Axa opauaara uiel Touru?

Al b -1 BO o4

a Poap'aakoMm akoro piBEAHHA € napa gucen (2; 3)?
A2x+y="17 B2y +4x=15
Box+y=1T7 rosx+3y=1

B flke 3 piBHAHE He Mae po3B'A3KiB?
Ax'+y'=-5 By -y =-8
Bx'+5y=0 e+ yit=4

a I'paikom axoro piBHAHHA € MpAMAa, DapalelbHa ocl opauHaT?
Ay=x+2 By=2 Bx=y Fx=2

B Ilpn axomy snaueHHi a rpadik pienanna 2x + ay = 4 TPOXOIUTE
yepes Touky (1; 2)?
A-1 b6 B1 rza2

2 ; ) {x+y=14,
B Buaiiy po3e’A30K cHcTeMU PiBHAHB
x=y=8.
A(11:3)  B(3:11) B(-11;3) T (-3; 11)

3Haliiu po3s’A30K CHCTEMH DiBHAHL {xzy.
x+y=10.
A(-1;-1) B (5;5) B(1;1) I (—=5; =5)
a 3Haliny KOOPIHHATH TOYKH HepeTHHY rpadikiB piBHAHL
2x —3y=16ix+ 2y = 1.
A(5; 2) B (5; -2) B (—5; 2) I (—5; -2)
B Crinpknu cnoinbHUX TOYOK MalThk rpadikm pisuans 2x + 3y = 7
i2x—3y="72

A onny b agi B wonaol I’ Geaniu
: dx+ay=15,
@ IIpy AKHX 3HAYEHHAX @ CHCTeMA PIBHAHL Mae Hes-
12x -8y =60

Jiy po3s’A3KiB?
A -2 B —-32 B2 I 32




Twnoel 3aEnaHHg 00 KoeHTponeHol poGoTi NET7

TUNOBI 3ABAAHHA 10 KOHTPO/bHOI POBOTA Ne7

0 Yepes AKY 3 TOYOK IPOXOAHTE rpadik piBHAHEA
3x — by =—-27
Aci=1: =1) B (5::2) B(1: 1) I'(-3; -1)

B ITpu axomy sHaueHH] y napa 4ucel (3 ; i) € po3B'A3KOM DIBHAHHSA
bx + Ty = 362

A 13 B3 B -3 r-13
B ¥ axiii rouni rpadik pisranna 2x + 3y = 6 neperunae Bick abenuc?
A (0; 2) B (0; 3) B (3; 0) ri2;:0)

e YeTaHoBH BiANOBiAHICTE MiM sHAUeHHAMH d 1 b, 3alaHEMHE YMO-
Bamu (1-3), Ta kinekicTio poas’askis (A-]l) cucremn piBHAHL

{2x—3y=1_

ax+by =5. A ofuH po3B’ 430K
la=3b=4 b aBa poss’askn
2a=10, b =-15 B sogHOrOo poss’A3Ky
3a=-4,b=6 I' Geaniu poas’s3kiB

JI He MOMHA BCTAHOBHTH
g Poap’sxu cucremy piBHAHE rpadgidHo.
x+y=-2,
{21: - =8.
B Poas’s:xu cucreMy piBHAHE.
3x—2y+ 2x-y _

=1,
a}{ﬁx—Sy:—Q, 5 3

0
2x—yy=-2; ) dx+y 3x+y

3 2

B Y capai e rycu Ta Kpoui. ¥ aux 50 roxis i 160 mir. Ckinsku ryceii
i ckinmeKHM Kpoiie y capai?

y=1.

EBHHJ‘&;:H 3HaueHHA Koepinienrie a i b piBnanna ax + by = 13,
AKIO Horo rpadik npoxoanTs Yepesd Toukn M(5; —3) i N(9; 5).

Doparkoee 3agpaHHA

B Ha cknani 6yno 1500 m° GepesoBux i cocHOBHX ApoE. 3a meprmii
Micans BukopHeranw 15% cocmoBux i 20% GepesoBux gpos, a
pazom — 270 m". CkinbkH cocHOBHX i CKLMBKHM GepesoBHX IpOB
oKpeMo 6yJo Ha craami?




" «KHUra NpUpoN HaNWCaHa MOBOKD
MATEMATUEW. »

lanineo Maained

CyyacHiv nroarHI NOCTIMHO AOBOAWMTLECA NpaueaTH 3 gadlmu. Lle
notpebye 3HaHb NPo BiACOTKK, BMIHHA YnTaTk Ta ByayeaTwn pisHi
BMAW giarpam, @ TAKOWH NPOrHo3yBaTH NesHi ABMLWaE. JnA nporyo-
3YBaHHA Bam/MBMMW E 3HAHHA 3 KOMBI-

HaTopWKK Ta Teopil MMmosipHocTer. Ona-

HYBaHHA LbOro po3ainy AonomMaoe nerie

OpIEHTYBATWCA B CyYacHoMy iHpopmaviin-

HOMY CYCNINLCTEL

Y ubomy po3gini T gisHaewca npo:

f BiICOTKOBI PO3paxyHKu;
KomBIHaTopHI 3aa0ayi;
¢ ENeMEHTM CTaTUCTUKK Ta Teopil MMOBIpHOCTE.




§ 28. BincoTkosi pospaxyHku

KAHO40BI C/10BA

[ sincotok — percent

Bigcorok — cora gacTHHA.
Haiinpoerimi sagavi, B yMoBaAX AKHX 3yCcTpiyaloThes IpocTi Big-
COTKH, BYBAIOTH TPLOX BHIIB.
3anaui ma Bixcorkn

SHaxoaMeHHRA JHAXOQMEHHA YMCNa | 3HaAXOOMEeHHS BigCOTKOBOrO
BigcoTkie Big YMcna 3a oro BigocoTKamMu BigHOWEHHRA
¥ knaci 20 yunie Ta ¥ knaci 25% gisyar. Y knaci, 8 sakomy 20 yyHie
yueHuLb. 25% 3 Hux — | Ckinekw yyHIE y knaci, |Ta y4eHwub, 5 gisdsar. Axwi
niedata. Crineky gigyar | akwo aisyart 57 BIOCOTOK YYHIE Ta YYEHWLL
y knaci? Knacy cknanaiTe gie4arta’?

Yuuie — 100% — 20 Yuyuie — 100% — 7 Yuuie — 100% — 20
Digwat — 25% — 7 Diguar — 25% — 5 Nigyar — 7 — 5
Pose'Azanns Foae'AaaHHe Poze'Rzanns

20 - 0,25 = 5 (gipyqaT) |5 : 0,25 = 20 (yuHis) 5:20=0,25
Bignoeige: 5 pievar |Bignoeigs: 20 yynsie |Bignoeigs: 25 %

BaxuBo BMITH po3pi3HATH Il BHAH 3A0AY TA 3HATH IPABKHIA, IO
JOTOMATAIOTE IX po3B’A3yBaATH.

lo6 zmaiiTu umucao x, Axke criaagae a % Bix uucana b, Tpeba

=i &
100°
Haopukaan, 7% Bin yuncnaa 200 1opiBHIOKTE 200-%:14.

o6 anajiTi yHeno x, npo AKe Bigomo, mo a % Big HLOro gopis-

a
b 0a x=b:——.
HIOWTEH b, TpeGa x T

Hanpuknan. fkno umeno 24 cknagae 12% Big umena x, To

x=24: E =200.
100




Poanin 5. Jessr sy

Ilo6 smaliTH, CKIIBKH BiACOTKIBE YHCIO a4 cKIaXac Bim umcaa b,

Tpe6a %,mn"a.

Hanpuknag, aucno 15 eknagae sig unena 120: %-lﬂﬂ =12,5%:

Komxuy 3agauy Ha BiICOTKH MOMHA po3B A3aTH JeKiIbKOMA CIO-
cobamu:

1) 3BegeHHAM 10 OJHOTO BificOTKA;

2) 3a mpaBHJIAMH 3HAXOIM(EHHS BilcoTKA Bij uMcna Ta 4HCIa 3a
3HAUYEHHAM Horo BijjcoTka;

3) 3a HOIIOMOroN MpOIIOPILi.

3amaua 1. Ilig yac Bapinna BapeHHSA
Brpauae 60% cpoci Macu. Crineru Kino-
rpaMiB cupoi cymimmi Tpeba BaaTH, H106
orpuMmatria 16 Kr rotosoro sapeHHA?
Axmo srpari ckaagaioTs 60 % , To 1H-
maeTbesa 40 % yeiel macu.

Cupa cymim — 100% —.7
Bapeunsa — 40% — 16 xr
Posg’azanna

I enocid (3BeleEEA 00 OHOTO BiicoTKA)
16 : 40 = 0,4 (kr) — npunajgac Ha OJHH
BificoToK;

0,4 - 100 = 40 (kr) — cupoil cymimi TpeGa B3ATH.

Il cnocit (3a upaBUIOM)

40% = 0,4

16 : 0,4 = 40 (kr) — cupoi cymint Tpeba B3ATH.
11l cnoci6 (3a BOMOMOT00 ITPOTOPILT)

100 x|

40 16°

40 - x =16 - 100; 40x = 1600; x = 40 (kr).
Bidnoside: 40 kr.

MEPEBIP CEBE

B Axi suau sagaq Ha BigcoTky T™H 3Hacm? Haseau npHeIam 1o KO-
HOT'O BHIY 3a7ad.

B HArxumu cnocofaMB MOMHAa PO3B'A3aTH 3aja4y HA Bigcorku?
B Hxki momeni gonoMaraloTh PO3B'A3VBATH 3ajadi Ha BifcoTkH?



BUKOHAEMO PA30OM!

=

EeE——
.. BincoTkosi pospaxyHKw

3anaui Ha po3uunH i cniasu
Poar’sasaTu 3agaui Ha po3YHHH i cOJMABH 3a3BHYAll
JONOMAaraoTes 2 Mojeni: Tabnauia i piBHAHHA.

B € nBa crrag| migi @ mueKy. Hepmmii micturs 10 % mHEKY, ApY-

ruii — 30% umuerKy. Crinskn Tpefa BaaTr oepuioro i apyroro
CILIABiB, 0106, CILIABMBINH 1X, ofep:kaTi 400 T crunasy, n1o MicTHTE
25 % umHKY?

Poza’azanua

1) Mogens no samadi — Tabaunda,

Crlith 3aransHa maca, BincoTkoBMid BMICT Maca umHky,
T LMHKY T
| 10%
I 30% i
m 400 25% |

Hexaii maca mepmioro ciaasy x T, Togi apyroro — (400 — x) 1.
3HAXOAUMO MACY HHHKY LAA KOMHOTO pAJKAa i 3anoBHIOEMO JNami
TpeTiii cTOBMUMK Tabimmi.

Cnnae 3aransHa maca, BiocoTkoBMiA BMICT Maca umHky,
T LIMHKY T
| x 10% 0,1x
] 400 — x 30 % 0,3 - (400 — x)
m 400 25% 0,25 - 400

BuxopucroByioun gani crosnua « Maca nHHEKY», cKIaIeM0 MAaTe-
MATHYHY MOJeNlb — JiHiliHe pIBHAHHA:
0,1 x + 0,3 (400 - x) = 0,25 - 400,

0,1x + 120 - 0,3x = 100,

-0.2x =-20,
x = 100 (1) — Maca nepioro CILIABY;

400 — x = 400 — 100 = 300 (T) — Maca Apyroro cILIaBy.
Bignosiae: maca I cnnasy — 100 1, maca 1l conasy — 300 T.

3BEPHW YBAIY! »
B 2apadqax HAa pO34HMHN:
1) #KkWo 0o po3dvHy, B AKOMY € 5 r coni, gonnTi BogW, TO B OobyTomy
po34uHI Byge 5 ruiel coni;
2)  AKWOo 3MiAaTH OBA PO34MHM, B OOHOMY 3 AKMX € 25 r, a B ppyromy —
45 r coni, To B goByTomy poaduHi Bype 70 r uiei coni.




M CroxacTwea

BWUKOHAW YCHO

119[_!. Bupasn y BijicoTkax 4Hcio %

A2% B 20% B 50% ro2ow

1191. Crineku rpamis coni B 200 rpamax 10% posumny?
AO02r B2r B20r I' 2000 r

1192. ¥V ckinpkox rpamax 20 % -ro posunny € 12 r coxi?
AZ24r B0,24r B60r ' 600 r

1193 ¥ 300 r posunnay € 3 r coni. flka fioro KoHueHTpamia?

Al100% B3% B30 TIl% —
1194, Axwuii Bigcorok Boau v Hanoi? fAka Kou-

IeHTpalid HyKpY y HeoMy (Man. 28.1)? |

uykop 18%

1195. YeranoBHu BignoBigHicTE MiXK YyMOBaMH \
sagad (1—4) ta ix poss'askamu (A-]1). —

Man. 28.1
1 Cxinex® Bincorkie craHoBUTE 3 Big 127 A 10%
2 Ha crinuku sigcorris 2 Hinvme 3a 17 B 25%
3 Ha crinnkn sigcorris 8 memme Big 167 B 15%
4 Crinepk# BifcoTkis craHoBHTE 20, I' 50%
akmo 80 cramoeuts 40% ? J 100%

BUKOHAW NUCbMOBO T:ISTY

( 1”1-!5.1'{5? Crkinexu rpamis comi B 125 rpamax 8% posumnay?
@HTJF ckinskox rpamax 16 % -ro posunny € 24 r coni?
1198.)How many grams of the 15% solution contain 30 g of salt?

I,Fllﬂ‘[i; ¥ 750 r posunny € 15 r coni. Axa fforo KoHleHTpania?
12{]{};] [Mlnsaxom sunaposyBanua 3 20 r poadunHy oTpuManu 4 r coui.
flkol kouuenTpanii 6ve poauun? e e 5%

Ginok 18%

1201. PosrnaueTe miarpaMy cKJALY HATOW
@2 (man. 28.2) i poa’amiTe 3agayi. |
1) Axa maca 6inka B nanoi macow 200 r? |

I
2) Hlfa Maca HANOW, AKINO BigoMo, 0 \\ :: ianna 77%
Jas oro cTEOpeHHA BUKopHceTann 154 = &
v Boni? Mar. 28.2



m'ﬂinmmni DOAPAXYHEW

(1202, Illopiunuii npupicT gepeBHHH Nopatok na npubyTok
Ha JocaigHiil ginaani cTaHoBUTE 9 _ 18 2056
10% . flka KineKicTh JepeBHHH : '
Oyaoe depes pik, AKIoO 3apas ii
10° m*?

{ 1208, Poarnaus giarpamy (Man. 28.3)
po MOJATOK HA JOJAHY BAPTICTh
Big OiEm ToBapy B pisHHX EKpa-
imax. Aruii I1/IB mapaxyiors:
1) yrpaiHIio B Marasusi Yxro-
pona 3a guead nisow 6840 rpm;
2) yropuw B marasuni Bvaa-
NellTa 3a AHTHKBapiaT IiHOIO
6840 yropcekux GopiHTiB; Man. 28.3
3) mopeesxiw B marasuai Ocmo
3a Baay 1inow 6840 espo?

Ba neaky pobory pobiTHHKORI Hapaxveanu 42650 rpu. I3 Bux
'DE 13% — npubyrkosmii mogatok, 2% — BigpaXyBaHHA Y IeH-
" ciitawit dora, 1% — Bigpaxyeauusa v goug saiinarocti, 1% —
npociiKkoBHIl BHECOK.
CKiIBEKH 0Jlep:KHUTEL NPAIliBHHK ITic/A BeiX Bigpaxveauan?

(1205, Posrnaue Aiarpamy, 1o LM0cTpye Kilb-

kieTs mraimok, AKAX nobaunaa TersHa,
OporyIIOYncs: B napky (Mman. 28.4). Hait
BiimOBifl Ha 3aTHTAHHA.
1) Cxineky BilcOTKIB IpHNaZae Ha COPOK?
2) kv kinekicTs BeiX nTaxis mobaumna
OiBYHMHKA, AKIOI0 COPOK cepel HUX OVI0
auure 27

| 1236;1 Ilepinoro fHA BOJOHTEPCHKHI IYHKT PO3- Man. 28.4
Biz 20% seiel MacH HAKONHYEHUX TPOIVE-
TiB, Apyroro — 32 "%, a Tperkoro aua — 240 kr, 1Mo JEITHIACA.
fAxy macy npoayvkTis 6yJI0 HAKONIHYEHO V IYHKTI?

1207 ) I1epmoro nusa TYpHCTH Opoiinian 15 % BekOTro NLIAXY, APYTOTO —
25'% BeCROTO IMLIAXY, a TPETROTO AHA — 24 KM, OI0 THITHIHCA.

fxa noBxHHA MApPWIPYTY TYPHCTIB?

55 "% cimeiinoro 6lo[KeTy BUTpa4YaceThbCs HA XapuyyBanus, a 30 %
PeIITH — Ha CIIATY KOMYHalnbHHX mochxyr. Crineku BificoTkis
3ANHINAETECA AJA BiIBHOrO BHKOPHCTAHHAT




Poaain 5. e e TS

1209.) Maraaue npoJas oJHOMY DOKVIOIIO 25 % moJoTHA, IPYTOMY MIO-
@2 rynmo — 30% ocraui. CKinbKH BiACOTKIB NOJNOTHA 3aHINTAIOCE
HelpogaamuM?
LHJ. Ha crinsku eigcorris uucno 3,2 6inemie 3a yueno 2,57

( 1211-; Ha erkinskn BigcoTkis yncao 40 6insnie 3a uncno 327 Ha ckinekn
BincoTkis yncno 32 merme Bin umena 407

(1212) 1o 80 r 15 % -ro posunny goxanu 20 r sogu. kol xoHmenTpamii
CTaB po3uyuH?

1213 Mo 40 r 20 % -ro pozunny goganu 60 r sogu. fxoi konmenTpanii
CTaB po3uHH?

1214, 3nusok Mifl 3i cpibiaoM saraabpHOK Macol 15 Kr MicTuth 45 %
migi. CrineKH 4uHceTOro cpifaa noTpibHO HogaTH N0 HLOTO, 0D
yTBOpeHHIl citnas mictus 30 % migi?

(1215.) Poguns mictuts 5% comi. Ckinsku kinorpamis npicHol Bogu Tpeba
moxatu ao 40 kr posumuy, uiob Horo KoHNeHTpatia crama 2% ?
1216, Crineku rpamis 6% -ro poaunHy coldi mMoxHa oTpuMata 3 300
r pigunn, axka mictars 40 % comi?

(1217)Bmimanu 100 r 20%-ro i 50 r 32 % -ro posuuny geskoi pedo-
puHK. fAKol KoHOeHETpaNil OTPHMANH PO3YHHT

"1218)€ JIBa BOJHO-cOJBOBI posunHH. [lepmuit posuns mictutes 15 %,
a apyruit — 30% coni. CrinkKH rpaMiB KoKHOIO PO3YHHY IO-

TpifHO B3ATH, 100 OTPHUMATH po3unH Macow 800 r, AKHI MicTHTE
18 % coni?

L'FI_EEJE] IBa conapd Mini 1 omosa, Onogo
IX cRJan moXaHuil y sAraagl
piarpam (man. 28.5). Ckinekm
Kilorpamie KoMHONO COJABY
noTpibHo BaATH, 00 oTpHMAa-
TH craae Macoio 200 kr, srui
MicTHTE 24 % omosa?

BUKOHAW NucbMmoBo BHEISITYS

(1220)Bnaceuk Marasuy migHae niny Ha GaroH Ha 25 %,
ajne 4epea BHINY HiHY MONHT Ha HLOTO 3HH3HBcA. lle
3MYCHJIO BJACHHUKA 3MeHIIHTH HOBY IiHY Ha 25% , micana goro
nina GaTony craHoBHIa 24 rpH. SKow Gyna ifioro mouaTKosa 1ina?

Man. 28.5

(1221)Bapnnary crnodaTky sb6inemman Ha 20%, a moTiM 3MeHIIMTH
» Ea 20%. A poHa aMiEMIACE?



{ .| BincoTkoBi pospaxyHEm

(1222)PosrnaneTe giarpamu, Ha AKMX 300paxeHo cKIa] cHM(OHIYHO-
@ ro oprecTpy (Man. 28.6). 3i cKiNLKOX MY3HKAHTIB CKIANAETLCA
OpKecTp, AKINO B HhoMY rpae 27 cKpHIAadYiB Ta cKpHOadox?

Cxnap opkecTpy Cxnap cTPYHHO-CMWYKOBWX IHCTPYMEHTIB
159 13%
9% 45%
I [lepes'aHi oyxosi iIHCTpYMEHTH I Cxpuncw
MigHi oyxosi iIHCTpyMeHTH B AneTu
B YoapHi iHcTpymeHTk I Bionowueni
B C1pyHHO-CMWYKOBI IHCTRYMEHTH B KonTpabacu

Man. 28.6

ITonmpocu ogHOKJMACHHEA,/OQHOKJACHHII) JONOBHUTH 3AIIMTAHHS:
«CKIiNMLKHE B opKecTpi... » Ta gail BiINoBinek HA HEOTO.

(1223 )Cnnae ckaagaersed 3 50 % muaky, 40 % wmixi i 10 % amominiio.
CKiNBLKE rpaMiB KOMHOrO 3 IIHX METAJIB BXOIHTL N0 CILIABY,
AKINO Bigomo, mo amoMirin Ha 600 r menmie, mixk migi?

,5@;3 1 v pyau, aka MicTHIa AeAKY KiNBKicTh 3aliza, BRIVUIHIN
400 kr gomimok. Xoua B mux gomimkax 6ymo 129% 3anisa,
y pelnTi pyau BMicT 3amisa migsumusca Ha 20 % . Aka KineKieTs
aamiza 3aTHINAIACA B pyai?

1225,/ TopropensHa opranisania npmpabana sa 25000 rpa asi maprii
ToBapiB i micaa ix npogamy orpumana 40 % npubyrry. Crinsxkn
3aliaTHIA OpraHizania aa KOMHY OAPTiO, AKOI0 DepHOIA IpHHe-
ciaa 25% npubyrky, a npyra — 50% ?

(1226) Tpu ANIHKHN HATOBHEeHO ropixamu. ¥ apyromy amumky Ha 10 %
Oinesine, Hi;k y nepmomy, i Ha 30% 6inblie, HiXK yV TpeTEOMY.
CKiNBKH ropixis y KOMHOMY AMHKY, AKII0 ¥ Depmomy Ha 80 ro-
pixip Ginemie, HidK ¥ TpeTbOMY?

1227.)3a 2 ctonu i 8 erinenie sanmnarunu 8800 rpu. Ilicns Toro sk
cTin nogopoxuas Ha 10%, a crinens nogemresmmae Ha 20%, 3a
cTin i 5 crinenie sammaruan 4520 rpr. CKiABKH KOMITYBAB CTLN
iexinbku crinenn?

[1228.)3a 5 dpyrboneaux i 3 Boneibonsri M’ aui sannatunn 4650 rpu.

Ilicna Toro Ak wina Ha pyréonbHUl M' a9 nigsuimarack Ha 20 % ,

a Ha BoJeHboNeHMUI 3HH3MIack Ha 10%, 3a 3 ¢gwyrbonsnri i 2 Bo-



Poan r“_'ﬂ u'f*’ CToXacTuEa
neibonbri M a4l sanmatunn 3222 rpa. CKiNBKM KomoTyBas QyT-
OoMBHHI M'AY 1 cKINBKH BOomeHGOILHAI?

P -

1229, BknagHuk nokJaas g0 Asox pisaux 6apxis 100000 rpu. Ilepmmii
6ank Bumnauye 12 % piunmx, a gpyrui — 15% piunnx. Cridskn
rpolieil BEJAIHHE DOKJIAB 10 KOMKHOrO DaHKa, AKNO0 ¥V KIHI pory
Bin orpumas 13800 rpa BigcoTKoOBUX rpoeii?

[123{:‘. Braaguuk mokJIaB g0 JBOX pia-
Hux banpkis 80000 rpr. Ilepromii
fank Bunmauye 12 % piurux, a
apyruid — 14 Y% piusnx. CKineku
rpouIei BKIAHUK IIOKJIAB 10 KOXK-
HOro DAHKY, AKOI0 V KIHII pory
BiH OTPHMAE ¥ HNeplmoMy DaHKY Ha -
3400 rpH BiAcOTKOBHX rpolleil MeHIIe, Hi¥X v Apyromy?

1231; 3a nepmuii TH¥IeHb IAXTa NepeBHKOHANA HOpMY Ha p b , 3a Ipy-
THH — Ha kY% , 1oOGVBIIN 3a Ii ABa THHI NOHAJ HOPMY I TOHH
Byrijinga. CKigbKH BYTiNaA 3a THMKAEHER MaJa HoOyBATH IIAXTA
3a maasoM?

1232; 3uiMu Bifeo abo HamMmIE JonHc Ha TeMy: «Bigcorkosi pospa-
XVHEH B HTTI MoiX GaTbKiB». -

|;'_T33;| MapuHua posfgasaia apyaam aoavka. [leprmmomy npyro-
~ BiBoma Biana DoJOBHHAY Beix abnyk Ta me 1 abavko,
APYroMy — MNOJOBHHY 3aMHINKY Ta umie 2 afayka, TpeThboMy —
HOJIOBHHY HOBOIO 3aHmKy Ta me 3 abnyka. Ilicna nworo y mel
sanumiaock 1 abayvko. Ckinesky abayk 6ymo v Mapusu cmoyatey?

a) 11, 83, 99,...  6) 45, 283, 69, 47, 141,...

BNPABU ANA NOBTOPEHHA

1235. 3naiigu 1ol6yToOK MHOTOYJIEHIE.
a) (@’ — 1)(a’ + D)(a" + 1); 6) (m — 2)(m + 2)(m" + 4).
1236. Cxnaan pieHAHEA npaMol Buay y = kx + p, AKa IPOXOIHTL Yepes
TOYKH: a) A(1; 3)i B(3; 7); 6) K(3; 2) i P(—1; —2);
B) C(2; 4) i D(5; —-2); r) E(1; 2) i F(3; 3).
1237. B akiii ksaprupi xuse Opuca, axmpo i1 HOMep KBAPTHPH Bifg
MHOMEeHHA Ha 7 30inemyerkea Ha 307

- -l

-
-



§ 29. 36ip Ta ananis paHux

KAKOYOEI CNOBA

yactoTHa Tabnuus — frequency table, snbipka — sample

Hanbinblwe (HaiMeHWwe) 3Ha4eHHA BUBipKn —
the greatest (lowest) value of the sample

cepegHe 3Ha4veHHa BEnbipkw — sample mean

IocHTh 9acTO JOBOAUTECH IPOBOJHTH JocHia#ennsa i 36upaTn pisai
nani. Hanpuknan, sa temy «JIigiiigi pisuasnsas yueHHIA OTPHMATA
omigku 9, 11, 9, 11, 10.

dibpani uncaoBi peayiabTaTH AOCaIMKeHb HASHBAKOTH BHOIPKOIO.

1106 pobHTH HeBHI BHCHOBKH NP0 JOCHiIMKeHH#A, BHGIpKY "9acTo
XapaKTepH3VIOTh.

[ f Cameern |

Hae4ansHa Tema

OuiHkm

NiHilAHI piBHAHHA #

B, 11, 8, 11, 10

Bubipka: 9, 11, 9, 11, 10.
Haiidineme smauennsa: 11.
Haiimenme snavennsa: 9.

Cepenne apudmernune: 10.

Hanpuknan, 3asHauaiork HAHGLNbIe 3HAYeHEA BUOipKyT, HaliMeHIIe
sHaYeHHA BUOipKH ab0o BKA3yOTh 11 cepellHE 3HAYEHHSA.
Cepenne spavenns BUbipKH — cepelHe apupMeTHyHe Beix 11 3HA-

HeHb.

1106 sraiiTH cepelHe 3HAYEHHA BUOIpKH, Tpeba 3HANTH cyMY Beix
3HAYEHE I MOMINHTH HA IX KiNBKiCTh.

3anaua. Ilpn onurysanni 14 yunis Ta yYeHHIbL KJIACY MOS0 Mi-
cAld, B AKOMY BOHHM HAPOOUWIMCH, OTPHMANH TaKi peayabrari: awos-
meHb, 6epecenb, MPABeHb, HEPEEHb, 4ePEEHb, 2PYIeHb, HOBMEHD, TUNEHb,
aepecenb, YePEeHb, BEPECEHb, YEPEEHD,
AUNEHb, LePEEHD.

Ina nogayi TaHUX 3PVYHO BHKOPHC-

TOBYBATH YaCTOTHY TaGIMII0.
Micaui [p. Tp. Yep. JNun. | Bep. | Xos.
K-cte | 1 | 1 b 2 3 2

HaouHO VABHTH pe3yiIbTaTH
YACTOTHOI TabIHIIl MOKe JOIMOMOTr-

TH giarpama (man. 29.1).

KinexicTe yuHis
= - [ o] L N &

Micauyl HapoaXeHHa

p. Tp. Yep. Iun. Bep. Xos.
Man. 291



CTOXACTHER:

NEPEBIP CEBE

G V axoMy BUNIALL MOKYTE OVTH NogaHl faHi IeBHOTO JOCTiIMeHHA?

B IITo masuBaioTe BHGIpKOIO?
B fki xapakTepHcTHKR BHOIDKH TH 3HAem?
a IlTo masuBaOTL cepefHinM apudMeTHyHuM BHOIpKH?

BUKOHAEMO PA3OM!

B Axnii cepenniit 6an yunA, AKOO BiH Mae Ganu:

i U B s 2)3, 7, 8; 3)3, 7, 8, 9?
Poss'azanna 5
1) BuGipka: 3, 7 (man. 29.2 a). S
IR { I TR s i (RN
CepenHe 3HauYeHHA BHOIpKH: T:E. 9 ! 7
a
2) Bub 3,7, 8( 29.2 0) j
ubipka: 3, 7, MAJ. B . '
; 3+7+8 L e l [ 3n
Cepenne sHaueHHda Bubipku: —— =6. LR -
3 3 T
(3]
3) Bubipka: 3, 7, 8, 9. Man. 29.2
. 3+7+8+9
CepenHe 3Ha4YeHHA BHOIpKH: T:ﬁ,‘?ﬁ.

Hemae Taxol oninkn 6,75, Tox, OKPYIINKOYH, OTPHMAEMO 7.
Bidnogide: cepenniii 6an 1) 5; 2) 6; 3) 7.

BMKOHAW YCHO

[ i'ﬁ:?'é;_; Kopuerywouncs mamwoaKoM 29,3, nosacHiTe, Mo Take

» cepeaHe apudMeTHyHe BHOIpKH.

G + 11 +

=

7 = 8 4
Man. 29.3
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1239, Illykatoun ocHOBHI xapakrepuctuku Bubipku: 2, 10, 7, 10, 5,
5, 20, Oner nanucas: «Cepenne apadmMernuae 10». Yn He 10-
nyctus Oner noMuIKu?

_.]..évi.ﬁ_._.BHXGBH_E[]Ii OUTCAAKA BHTOTOBIANH CBATKOBL JiXTApHKH 3 KO-

JLOPOBOTO MAIepy: CHHIX mixrtapis — 2, seneHnx — 4, 4yepso-
HuxX — 10, moBTHEX — #ogHoro. Aka 3 glarpam onucye HaBegeHY
curyanin (mamn. 29.4)?

Man. 29.4
‘1241 Knacuuii kepiBHHK IPOBIiB ONNTYBaHHS CBOIX YYHIB mofo ix
yao6eHol MOPH POKY i CKIAB WACTOTHY TabIHIO.

Mopa poky 3uma Becha Nito Ocinb |
Yucno yunia 3 2 20 o |

1) Crineku gireii onuTas KiaacHuUIl KepiBHHK?
2) flka mopa poky HaltymawOJIeHilla cepell ONMUTAHHX VUHIB?
3) V¥V ckinskox yuHiB HAlTYTI06JIeHIIIOW IOPOID POKY € BECHA, OCiHE?

BUKOHAW NUCbMOBO RIS

B Tabnuii HaBegeHOo cepelHil moxin mignpuema :
v TPHUBHAX 3a nepnie mispivua. Axkuii cepennaii micau-
HHH Joxing mignpuemiga?

Micsaus I I i Iv v i

Doxig, rpH 56 000 46 000 30000 35000 38 000 26 000 |

A32500rpr B35000rpe B 38 500 rpr I’ 38 000 rpu
(1243 )IIpoananiayil sajgany 4YacTHHY
kony (man. 29.5). dAxkow xapakTte-
pHCTHKOW0 BHOIpKH a4, b, ¢, d € aMiH-

Ha e? Obuucnn sHaYeHHA 3MiHHOI €.
(1244) Tpu MiITKH KAPTOILI MalOThL Macy
g 162 kr. flka maca 4eTBepTOro Mirm-
Ka, AKIo cepelHe apudMeTHUHE

4 mimkis 59 kr? Man. 29.5




TN CroxacTuEa

1245; Mapmuaa if Onexkciii HaMa W0BanH ABi pisHUX giarpaMH, Mawdn
ofgHl H Ti caMi maHl Opo Opojask KHAMOK B MArasHHI OpOTOBH
4 micanie (Man. 29.6). Homy giarpamu pisai? Axy cepensio Kiak-
KicTh KHHMOK KVIVBAJH B Marasuui njomMicana? CKiIeKH 3arajom
KHU¥OK npojganu 3a 4 micani? Ilo6yayit Ha ocHOBI IHX FaHHX
JiarpaMy 3 IiHOK DOAiNKH 25 KHHMKOK.

x Biarpama A ; fiarpama B
G A N £ 800
¥ E g F i -
{70 T T, G % 600
o 1 O 1
a2 B O200------- g § 400
23 11 = ]
3 1004 § 2004
g 3 0 :
Keiten Yepee Keire '-Ie
I bT[:Iana,BHbﬂI HhﬂHI‘IEHb d Htha pag HHI'JEHI:
Hiarpama MapwHi Hiarpama Onekcisa
Man. 29.6
124{;} Buwrens, nepeBipAwYH TECTH
a3 10 sanuTank, HaOHCaHi V- 8
HAMH, CKJIAB JIIarpaMy peay k- Z
rartie (man. 29.7). g 2
CkinexkH yuHiB Bignosinum Ha Bei 5 i
3anMTaHHEA TecTy? CKinskm yuHIB 2
oucaitn rect? =% 7 8 3 1
3Halan cepeiHe apHGMeTHYHE KinskicTs 3anuTaxs
BUDIpKH. Man. 29.7

[’_lﬁ 7. 3uaiinn Haiibineme, HaliMeHIIe TA cepe/lHE 3HAUYCHHA BHOIpKH:
a) 283 4; By 3 2; 2.2 4; 5:5s6; 565
6)1,5;1,6;1,2;2,1;2,4;2.7:2.8;3,0; 3,0; 3.0; 3,1; 8,1; 8,1; 3.4.
@@Fiﬂd the greatest and the lowest values of the sample and
sample mean:
a) 12; 17; 11; 13; 14; 15; 16; 13; 13.
b) 0,95; 0,99; 1,03; 1,06; 0,97; 0,97; 1,0; 1,01; 0,98; 0,97; 0,99;
0,96; 1,02; 0,97; 1,0.

\

(1249)B uacrorHil TabaHIl DoJaHO YACTOTY CepejHIX TeMIepaTyp
OAHSA NPOJOBHK MicAnd.

| Temneparypa ("C) +10 | 49 | +8 | +7 | 46 | +5 | 44 | +3 | +2
. MYacrora 2|l 2|1 [ 1[4]4d]6]5 ]2

1) Crinbkn gHIB JeHHa cepelHA TeMIepaTtypa Ovia:
a) +7'C; 6) +2 'C; B) +1 'C?




@ 26lp Ta aHanis naHux

2) flkow: a) malifineinoio; 6) HaliMeHinow Gyna JeHHa cepenHsA
TeMueparypa?

3) BHaiigu cepelHEe 3JHAYEHHSA CepelfHIX TeMIepaTyp Micsais.

4) Ha TBOWO AVMKY, Ip0o AKHI Micank ige Mmosa?

1125[};1‘{93.13' NOpiBHIOE CcepefHE 3HAYSHHA B KOKHOMY 3 BHOAAKIB?
¢ Bigmosigi okpyraite go ogusEns (Man. 29.8).

6 3 12
g g g0
24 29 2
g 3 5 ﬁﬁ
g 2 g1 2 4
:1 = :2

o o 0

a4z
Poamip BayTTR
a

40 42

39
Poamip sayTtTa
4]

a3
Poamip sayTTa
a

41 43

Man. 29.8
1251.)3a piarpamoro (Manx. 29.9)

Ynwbneni sngu cnopty y4Hia Ta yueHuUb

= |
CEJIall YHYacTOoTHY TaﬁJIH].T,IG. E_ MyThon
BHB_H,II;E :]E.I‘B..T{LH},F KINBKICTE g BagMiHToH
OOMTAHHX YIHIB, AKIIO KOMeH =
™ 2 Backetfion
3 HHX BHﬁpﬂB JHINe O0MH HA- é

1 2 3 4 3 6
KinekicTs yuHie/y4eHHUb

Man. 29.9

VIKOAeHI W BU CIIOPTY. 0

BMKOHAW NUCbMOBO JZ1:I=31

1252 Ha ocHogi Tabauni npo KilBKicTs TeaTpiB B JeAKHX
micTax Ykpaisu nolyayi cTORBITYACTY Aiarpamy.
Ouxinpo
9

=

Janopixoxa |

Opeca
(5]

Neeie
8

Xapxie
5

Kuie
18

MicTo

K-cTe TeaTpie 5

1253, I1pn sigroxisai 10 Teapuu npoTAromM 5 IHIB 3apeecTpoBaHO Taki
npupocTH B Mmaci (y kimorpamax): 5, 4, 3, 2, 1, 0, 1, 0, 3, 2.
Tlobyayit 3a mUMHE JaHHMH AiarpaMy i aHalign mHaibinsoie, Haii-
MEHIII® TA cepelHe 3HAYCHHA BHOIpKH.

(1254, ns npuitaarra Ha pobory dipMa nepepipse Kanaugartis 3a j1o-
noMorow TectyveaHaa 3a 100-6ansnoo cucremorn. Onep:kano Taki
peayasTaTi TectyBaHHA 10 kamgmaaris: 90, 65, 55, 90, 90, 65,
ab, 45, 90, 75. Ilofyayii 3a MUMH TaHUMH TiarpaMy i aHaligm
Halbinee, HaliMeHIe Ta cepelHe 3HAYEHHA BUOIpKH.
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1255; [lepen Bamu oniEky MHKHTH 3a miBpiuyda 3 TPhOX NpeIMeTiB:
&2 Mamemamura: 6, 10, 4, 7, 8, 4, 9, 10, 6, 8, 5, 9, 10
Y Aneaiticbra moea:

| OuiHKkKM

1

2

| YacrtoTa

o

0

I'eozpadghia:

g

YacTorta
|
|

=

.?.

B

Ouinka
Man. 29.10

1) B3HaligiTE cepelHI0 OMIHKY
MuxkwuTi 3a miBpiuds 3 MATeMAaTH-
KH, 3 aHNTickKOl MOBH, 3 reorpadii
(mamn. 29.10).
2) BuaiigiTe Haibineoie i vaii-
MEHIIe 3HAYeHHA BHOIPKH OIiHOK
MHKHTH 3 KOMHOTO IPEIMETY.

3) Ha ocraEHLOMY ypoIi BYH-
TeJIbh MATEMATHKH BHEJIMKAB Mmn-
KHTY a0 gomku. Yu mome MUKHTA DOKPAITHTH YH DOTipHINTH CBOIO
OMiHKY 3a nispivua?

1256./3a posp’A3aHHA 3aja4 II'ATh YYACHUKIBE Ta yYacHHNL OJiMITiagn
[] opmepmanu sig 0 go 3 6axis, gecats — Big 4 go 6, TPUANATE — Bix
T no 9, copok gorupu — Big 10 go 12, micrragmars. — Big 13

no 15, pecats — Big 16 mo 18, nea — wixm 19 mo 21, Tpu — Bixg

22 po 24 Ganis. Cenaam gactory Tabanmio. Ilobyayit 3a pomo-
MOT'0K KOMI'I0Tepa CTOBIIYACTY JiarpaMy Ta sHaligH Halbinbme

i HaliMeHIIe 3HAYEHHA BHOIpKH.

BiﬁpaHi JaHl IMoao KiNbBKOCTI IoMerx ¥V HeBHOMY HAaCeleHOMY
[] nmyuxri 3a 12 micanis: yepseEs — 5, NTUNeHsL — 7, CEPIeHE —
3, Bepecens — 4, ¥MoBTeHL — 2, AHcTONAn — 3, rpyleds — 3,
ciuens — 4, mwoTuit — 1, depesenrs — 6, KpiTens — 6, Tpa-
BeHL — 7. Craamu gacroTHy Tabnummo. [lobyavii 3a JonoMorown
KOMII'KOTepa CTOBOYACTY JiarpaMy Ta 3HAAH Halbinbme i Haii-
MeHIIe 3HAYCHHA BUOIpKH.

1258; Onurapmu 60 gonosik npo poamipm ix Bayrra (v M), CKIaIH

@2 rabnunio:

27,5 28 |255| 28 | 29 (28,5| 26 | 28 | 27.5(29,5/26,5|30,5(26,5|27.,5(29.5
27,5 26 | 30 (27,5| 27 | 29 | 27 |28,5|27,5|29,5|25,5| 27 (28,5| 28 | 27
28 |25 |26 |28 | 30 | 27 | 27 |28,5| 29 | 26 |26,5(28,5/26,5|27,5| 28
29,5265 29 | 28 |27.5/28,5|27.5| 28 | 27 | 2B | 29 | 27 (26,5|28,5|27.5

L
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CrnaniTe yactoTHy Tadbiaumo. 3HalifiTe Halibineme, HaliMeHIIe
Ta cepelHe 3HaYeHHs BHOIpKH.

1259)0Onurasmu 60 ximoxk npo poamipm ix BayTTa (¥ cM), CKJIAIH
TAOIHITI0:

23,5 24 |123,5| 23 | 23 |24,5|22,5|24,5|22,5|23,5(23,5|23,5|23,5/25,5| 21

24 | 25 |23,5| 22 | 23 |24,5| 23 |24,5|24,5| 23 |24,5| 25 (21,5| 24 (23,5

24.5|122,5| 22 |23,5|265|2565| 25 | 26 | 24 | 23 | 24 |24,5| 22 | 24 |23,5

21,5|23,5| 25 | 24 |22,5/255|21,5\24,5| 26 | 25 (23,5/22,5| 24 (22,5]| 23

Crxnagn uacrorHY Tabnunio. 3Hadgn Halibinepme, HaidMeHIIe Ta
cepefHE 3HAYeHHSA BHOIpKH.

[ 1260, I1o6yayii B Excel giarpamy « Kypc nonapas, KopHCTYIOUHCE JIa-
[| HMMH 3a OoCTAHHIN piK.

S—— \
H1_291} Mama nonpocuna Map’ary: « Biasmu Gopoinno, mio g

Bigcunana, samit rvam 150 ma soau i samicu TicTo Ha
BapeHUKH». Konn mama nmimma, To Map'asa yBamHO orJIgHyIa
oyder, sHaANLIA KacTpyIo i 2 IIANIKK: Ha oQHIH 6yI10 HAITHCAHO
200 mn, a wa igmiin — 250 mn. Ax i# sigmiparu 150 mna?

[12_62_) 3a kHUTY 3amnaTuan 60 rpa Ta me rperuny il sBaprocti. Crinsku
KOIITYe KHHTA?

1263. Cxnanu piBHAHHA IPAMHX, 300pa- y
JKEeHHX Ha ManwoHKY 29.11. g
1264. [loBegn TOTOMHICTE. e 1
a)a*+3a+2=(a+ 1)a+ 2): Rx_i =
6) Tx'+ b —6Bx +3 = 2\
= ((Tx + B)x — 6) x + 3. . . S5
1265. [Ticna nojopoKYaHHA TOBApY Ha -4[-3-2 of 123456 x
20 % itoro mina eraHoBHTE 1056 rpH. : -27

_3--
Man. 29.11

flka mouatrkosa 1iHa ToBapy?




§ 30. KoMbinaTopHi 3apaui

KNHOYOBI CAOBA
[ om6inatopui aanaui — combinatorial problems

Poarnasemo aea Halinpoerimi Buan KoMmOimaTopHux 3agad. Oxua
3 HUX PO3B'A3YETHLCA 3a JOIOMOroK aii fogasaHHA, A IPYra — 3a JomHo-
MOrow mil MEOKeHHA. [Ipoananiayil, B yoMy pisHHIE MiX 3agauyaMH.

3amaua 1. YVunepi choMoro knacy 3a pik Tpefa BHKOHATH OLHY
npoekTHY pofory. Momy mpononyiors 4 temu 3 gisnkn abo 3 remn
3 anrefpu. Crinkky BapianTie Bubopy TeMu ofuiel npoeKTHOI pofoTH
MA€E YYeHb?

Poss'asanna.

B yund € 4 papianti BHOpaTH ogHY Temy 3 disuku abo 3 BapianTH
BHOpaTH ofAHY TeMy 3 anrefpu. O0HpaTH BiH MOMe Mid IBOMA Opex-
MeTAMH, TOM 3aralbkHA KilbKicTk BapianTie 4 + 3 = 7.

Bidnosids: 7 sapianTis.

3amaua 2. Big oyakTy A 1o nyHKTY B BeIyTh YOTHDH CTEXKH,
a Big B no C — pei. CkinkKoMa MapmpyTaMH MOXKHA TpPOHTH Bijg
nyHEETY A 1o nyakty C yepes nyHKT B?

Poss’azanna.

Illo6 npoiitu Big nyEKTY A 10 nyvEKTY B, Tpeba Bubparu ogHy 3
yoTHpLOX crexok: 1, 2, 3 abo 4 (man. 30.1). I micna roro caig Bu-
GpaTi ofHY 3 IBOX IHIIUX cTedoK: 5 un 6.

Man. 301
3 KoXHHM MapmpyToM Big A mo B moyHa B3ATH OJHH i3 ABOX
mapmpyTiB Big B no C. ¥eworo Big nyekTy A go nyakry C segyTs 8
MAPIIPYTiB, 60 4 - 2 = 8.
Bidnosgidus: 8.

NEPEBIP CEBE

n Hasenn npugnan komdiHaTopHOI 3agadi.
a 3a ponoMoroly AKHX ABOX Aifl MoMHA pPO3BR’A3ATH HAaHIpocTim
womOiHaTopHi 3anaygi?




[j_#ﬂ KombinaropHi sanayl

1

BUKOHAEMO PA30OM!

0 CELILKH TPHOHQPOBHX YHCEN MO HA CKJIACTH 3 1udp
6, 7, 8, mob nudpu v 4Hcli He DOBTOPIOBAIHCHA?
Posze’azanmua.

Ha nepine micue MoMHA DOCTABHTH OyIab-AKY mugpy. e Mmoxaa
3pobuTH TphoMa ciocobamu. Ha apyre micue MoMHA MDOCTABUTH
Oyab-AKY i3 THX wudp, oo sanumunmcda. e moxua spobuTH gBo-
Ma crnocobamu. Ax rinekn suGpani mepnri asi nudpu, To Ha TpeTe
Micle MOXHA MOCTABHTH JHINE OLHY UH(PY, N0 3aMHIIHIACH.
Maemo: 3:-2-1=6.

Bidnoagids: 6 TpunudpoBUX UHCE.

BMKOHAW YCHO

1266. Ha Tami nexxarts 3 colofki 1 5 HecoloAKUX MHPIXKKIE.
Kosten 3 nupixkkis Mae cBowo dopmy. CKiNBKH € piaHHX BapiaHTis

BHOpATH OJlHH MHpiXKOK?
A3 B5 B 15 rs

1267, YuniBeTBO BHPIIIHIIO NPOBECTH TOJOKY 1 OpHOpaTH v Napky 4u
cksepi. I[Topyu € 3 mapku ta 2 ckBepu. CKineKkE BapiaHTie nusa
npufHpaHHEA € B VUHiBcTBa?

1268. Crinrkoma cnocofaMi 3 MIecTH YWieHIB BaJeibolbHOI KoMaHIH
MO Ha BHOGpaTH KamitaHa?

1269. CkinekoMa cnocofaMu 3 II'ATH
yIeHIE DacKeTDONRHOI KOMAHIH
(man. 30.2) Mmoxna BuGpaTH Kari-
TaHa Ta HOro 3acTyOoHHKA?

A9 B 20 B 24 1o

1270.CkinpkoMa cHocoGAMH MOMHA
moixarn 3 micra A yepes micro B
v micto C, akmo 3 A no B Bene
4 noporu, a 3 B no C — 6 mopir?
A 10 B12 B 18 I 24 Man. 30.2

BUKOHAW NUcbMmoBOo JEIEITEY

2 O 3 3 3
1271)Cim’a, o cKJIAJIAEThCA 3 MaMH, TaTa Ta HigaiTKa
@2 13 pokie, Xxo4e 3YyNIHHATHCA B OJHOMY HOMeDi roTeNo.
Tam e 20 HOMepiB, po3paxoBaHuX Ha ABox, 10 TpuMicHHX HOMepiB

-~ o




W CroxacTuka

Ta 3 yorupuMicEnx. Bike zaitnaro: 5 qeoMmicHux, 3 TpUMICHHMX Ta
1 gorupumicanii, CKinekn BapianTie moceneHHA niaa miel ciM’i
icEHVE B mBOMY roTemi?
(1272)¥ menio iganeHi € 3 nepini erpasu, 6 Apyrux crpae i 4 camaru.
CkinexkH € cnocobiB o6paTH OJHY cTpaBy, 1[0ob moobigaTu?
512’?3_} Ouner, Tona Ta Irop kynunu pasoMm IiKABY KHHIY Ta BEpilmaim
ii ynTaTH Mo Yepai. 3anuiny Bei BapiadTH Takol gepru. CrineKn
€ BapiaHTiB, B AKuUX: a) Irop Ha mepuromy miciti; 6) Oner He HA
OCTAHHLEOMY Micii?

(1274) Typuctuuna tpipma nmamve BiaBigamHa Ttyvpucramu B llonsimi

L J1yp p ¢ vp 10
Tpeox MicT: Bapmmasa, Kpaxie ta 'narcer. CkinekKu icHye Bapian-
TiB TAKOI0 MapIpyTy?

512’?5_;1Mapnﬁa xoue BigpigaTu 3 KoHKpeTHI Kpaiuu €sponu i 2 KoH-

@ kperHi Kpainm Asii. lllopoky BoHa sannanveaia BigsimyeaTm

ofHV 3 KpaiH, CKinkKH ¢ BapianaTiB Ana subopy nepmoi Kpaigu?
CrinekH icHye mocaigoBHocTel BigBigaTn Gakani kpalun?

I_l_‘_d??j CrinbkoMa cmocobaMM MOMKHA PO3CTABHTH HA HOJHIL 5 pisHEX

KHHEKOK?
A 60 B 120 B 25 T 240

(1277)How many ways can 4 different books be arranged on a shelf?

(1278, Crinbkn napHux o’ ATHIUGPOBHX YHcen, yel mudpu AKKUX piawi,
MOCHA 3a0UCATH, BHKODHCTOBVIOUH mudppu 3, 4, 5, 71 1?7
A 24 B12 B 120 I 60
1279, CrinbKH HenapHHX HOTHPHUIH(MPOBHX YHce], yel nudpn AKEx
pisgi, MoMHA 3amHcaTH, BUKOpHCTOBYIOUH nudpu 3, 4, 6, 87
128[];] ¥ kade € 6aHaHOBE, IMIOKOJATHE, JIH- Q \
MOHHE, HOJVHHUYHE Ta BAHLIEHE MOpDO- ? N T T
auB0 Ta 3 BHAHA nocunok (mamn. 30.3). o f ¥ "
CKiNBEKH BapiaHTIBE MOpPO3HBa 3 IOCHII- '
KO0 MOMe 3anpolnoHysaTe xKade?
1281.)V xaszaiiku e OJaKHTHA Ta 3eJeHa
TrkanuHa. Heobxingno ofburn guBaH, Man. 30.3
Kpicao Ta crinenk. CKineKH icHYVE BapiaHTiB 060HBOK?

f:1282] Kon Ha iBepsAX cTBOPEHO 3 HYJIB i 0AHHHIEL TA MICTHTE YOTHPH
oudpr. CKiILKH BapiaHTIiE KoAy B HaAUTripoioMy BHIATKY Heol-
XinEo nepebpartH, nlobd BiAUHHUTH ABepi?

h1_28_f3; ¥ rpymi 13 yuris/yuenuns. CKinTbKoMa criocofaMB MOMCHA CKJIAC-

[| TH CHHMCOK Y4YHIB/yHeHHIL?



[ | + . KomBinaropHi sapaul

b

BUKOHAW nucbmoBo JILISITES

[5128@ dyerpinuca ceMepo IPY3iB i MOTHCHVIIN OJIHH OJHOMY
pyvEy. CEinlLKH Bekoro 6yio pykocTHcKals? Hamamnod
MOJeNE g0 miel samauil.

A6 B7 B 36 I' 21

VT TAl o i f i

1285, BiciM gpy3is BUPIINHIH OPOBECTH TYPHIP o MIAIIKAM TAK, {00
KOKHHE 3irpas i3 xKoxHuM ogry mapriw. Hamamoii Mmogens ao
niel samaui. Ckinkkn napriii 6yae airpaso?

{LIEB@F yeMnionari ¥kpaium a dyrboay BaAno ydacTe 14 Kayhis.

&0 Komen knyb sirpas is xomuum no 2 rpu. Ckinexkm npu nsomy
Oyao sirpano maT4is?

(1287, 3naiifu KinsKicTh TPpHIHGPOBHUX YKHce, Bel nudpn AKEX pisHi.

(1288, Komosuii 3aMok Ha Garaki cKJIajgaeThed 3
TphoX HHQP. CKINTBKY MOMKHA OPHIYMATH
pi3sHUX KOJiB A nkoro saMea (man. 30.4)7?

[m:lﬁ oudgp 1, 3, 5, 719 cknanu pisui rpunud-
“I}Dﬂi YHCA8, B KOAKHOMY 3 AKHX Bel nudpr
pisui. Crinbku uncen Gynao cknageno? Man. 30.4

(1290, CrinpkH icHYE DAPHHX YOTHPHIHGPOBHX YHCEsN, CKIAIEHHX i3
nudp 0; 3; 6; 9, axkimo sei nudpu B ynerni pisui?

((1291)Cxineku icHye TpUnudpPOBHX YHceN, yei DUQPH AKUX HelapHi
i piami?
A 30 B 60 B 120 I' 125

(1292, Crinpkn 3BHYaliEuX Apobis, He piBHMX 1, MOXHa CKJIACTH 3
ONHONH(POBUX TPOCTHX uHcea?

(1293, Tenedonna cranuia obcayrosye aboHeHTIB, HOMepH TenxedoHIB
AKUX Mictate 7 nudp i mounsawTeea 3 127, Ha aky KinbKicTs
aboHeHTIB pospaxoBaHa A cTaHia?

A 1 000 000 b 100 000 B 10 000 I' 1000

{TE‘EM.JIS oudyp Big 0 1o 9 cknagawTE ABOIU(PPOBe YUCTO, 110 Mae IeBHY
~ % BoacTHBiCTB. YCTaHOBITE BignoBinHicTs MizK cOpMYILOBAHOIO BJIAC-
" rueieTio unena (1-3) ra kinepkicTio cnocobie fioro yreopenns (A-T).

1 Yucno, mo AiIHTLCA Ha 5 A9
2 Yucno, mio ginutkesa "Ha 10 b 45

3 Yucno, mo giauThkea Ha 2 B 36
I'' 18



TN CroxacTvka

ann.nezmunﬁ obin, BaprieTs Akoro 72 rpH, BKIKO4Yae B cebe
HepIy cTpaBy, Apyry (rapuip i m'gco) Ta mamiii. Kade nponorye
Ha Bubip 2 mepuri ecrpasu, 3 rapripu, 2 M'AcHI cTpaBy Ta Hamiil.
CKineKH icHYe BapiaHTie pisHHX 00ifiB 3 nepenivenux crpan?

f;lﬂ_ﬁﬁ.] CrinpKoMA HYJIAMH 3aKiHYYVeTECA J00VTOK Belx minux
ypcea sig 1 go 100 srawouno?

T T Kl " * - .
[1297.CkinekH icHye BapiaHTIB 3anJaTHTH 3a NDOKYIKY BAPTICTIO
10 rpa momeTamu o 1, 2 Ta 5 rpu? -

BMNPABUW ANA NOBTOPEHHA

1298. Posp’ sskH piBHAHHA.
a) 2* + 14z + 49 = 0; 6) x* — x + 0,25 = 0.

1299. B rabnuni mogaHo AaHi Npo KiABKiCTE TAHIIOBATBEHHX 1 My3Hy-
HHX BHCTYIIB Ha JeAKOMY TOKIIOY. 3HAHIH HaliMeHINe, Haii-
finemie i cepeHe 3HAYEHHA BHOIPDKH: a) TAHNIOBANEHEX HOMEPIE;
6) MySHUYHHX HOMepiB.

Pik 2019 2020 2021 2022 2023
Taneus 180 220 260 300 360
Myauxa 540 G680 620 760 660

Yu pignoeigae mogana giarpama (man. 30.5) rabaumi?
KinbkicTe My3aMuHux | TAHUOBANBHUX BUCTYNIE
800 —
..................................... | TaHy

— 700 el e et (I | — . M?auxa
E- 600
= 500
a 400
E 00 - B '
e oUN I
52009
. "

100

4 2019 2020 2021 2022 2023
Man. 30.5

1300. Buaiigu cyMy, pisHHIO, OBYTOK i YACTKY 4HCe.
a)4-10°i2-10"; 6) 3.6 - 10"i 2 - 10",




§ 31. NonnaTrra MosipHocTi. UMosiphicTs
HEMOXXNMBOI, LOCTOBIPHOI Ta BUNAAKOBOI Noaill

KNK4Y0BI1 CNOBA

{ /iMOBIpHICTS — probability, BMnaakosa nogis — probably event
HemoXnWea nogis — impossible event, pocToeipHa nogis — certain event

Ilogia — Te, mo gieThed, BiAGVBAETHLCA, TPAILIACTRCH.

1 1 1
m Hemomxnuei focTosipHi Bunagkosi

3 bapabana 3 3 bapabaHa 3 3 bapabaHa 3
BinKumK Kynekamm | | BinvmK KyneKamu | | BinKmmn | HopHMMK
BUTAMHYTH HOpHY BUTArHYTH Biny HyYNbHaMW BUTAr-

HynbKy HyNbRY HY T Biny KynbKy
i o 1 4 iy
I-I-::':;:_ -:r{'u'_ .;. _.-r-"?l 'L}:'-“- i. .r _.-..H"".i rl:‘:;.-:_.\_ % ."l'l .~ Ill
Ly L o
] f, 1 \

e A

Bunaagkosoi mogie HAZHBAIOTL NOAIN0, AKa Moxe BinOyTHea abo
He BigGyTHeA mig yac 3filicHeHHA MeBHOTO BHOpoOYBaHHA.

Ioxio, aka npu KomuOoMY BuOpofyeanpi ofos’askoBo Bigbyvea-
€TLCHA, HASHBAIOTEL AOCTOBIpHOIO.

Ilogito, mo He Mo:xe BigbyTHCA IpPH MKOIHOMY BHOpOOYBaHHIL, HA-
3HBAKTHL HEMOMKJIHBEOK.

Cryniaes yIeBHeHOCTI B ToMYy, 110 Hojia BinGyaeTscsa, MOMHA Xa-
PAKTEPHIVBATH YHCIOM.

Hns sauaxomxenHsa MoBipHOCTI gesaxkux nogill MOMHA CKOPHCTA-
THUCS JOCBLIOM, JTOMYHUMH MipKYBAHHAMHY Ta BMiHHAM PO3B'A3yBaTH
KoMbiHATOPHIL 3aga4i.

ﬁunnipnic'rm nogail HASHBAKIOTE BiIHOMIEHHA KiJTBKOCTI COpPHAT-
aueux nng niel onopil peaynbTaTiB 40 KINBKOCTI BCIX MOM(IMBUY pe-
3YILTATIE.

NnogipricTs mopii A nosmauaiors Tak: P(A).

KLIBKICTH CIPHATINBHX /i nofii A peaynwraris

P(A)= o - :
KIIBKICTh BCIX MOMIIHBHX Pe3y/ILTaTis

PosrnaneMo eKCOepHMEHT 3 MiJKHJAHHAM 3BHYAHHOI MOHETH.
Bracniok nifKuaaHEA 3ABMK TN OTPHMAEMO OJHH i3 TBOX peayIbTATIB:
«BHIIAB repb» abo e¢punana nudpas. Mmosipuicrs Toro, mo Bigby-




CTOXACTHER:

neTekcA nogia B: «BHnmage repG» — Ie OJIMH i3 ABOX MOMKIHBUX pe-
- 1
3yIaeTaTiB, TOX P(B) = i

PoarnaneMo mMiakHJaHHA 3BHYAlHOTO rpalbHoro Kyomka. Beix
MOIIHBHX HACTIJKIB TAaKOTo eKclepuMeHTy 6: ¢BHIOaIe OJHE 0YKO»,
«BHIIAEe IBA OYKA», ¢BHMOANE TPH OYKA», ¢«BHIAJE YOTHPH OUYKA»,

«BHIIAJE II'ATL 0Y0K», ¢BHIAJE IIicTh ouoK». Cnpuse moasi moaii C:

1
«BUNAAE OfHe 0UKo» TinsKH 1 mopia. Orxe, P(C) =E.

HMmopipuiers gocropipmol mopii (Hampuexam, 1o BUIAle OYKO,
MeHIIe 7) 3aBxAH JopisHIoE 1.

MmosipricTs Hemo:aupol moxil (HanpHKIak, Mo BUOALE OYKO,
Ginwme 7) saexau gopisaioe 0,

Hmopipuicts Bunagkopoi nofil sEaXoauThes B Mexkax Big 0 go 1.

NEPEBIP CEBE

0 Hapegn npUKIaIl BHIIAKOBHX MOil, HEMOMIHBAX, JOCTORBIpHUX.
a Yomy popieHioe iMoBipHicTE JocToBipHOI noaii? A HeMo:KIHUBOI?
HArow moxxe GyvTH iMoBipHiCcT:E BHIAAKOBOT moXii?

BWKOHAEMO PA3OM!

¥ wommmky € 12 nomigopie i 10 abavk. HAka iimosip-
HiCTH BUTATHYTH 3 KOIIHKA HABMAHHSA:

a) momigop; 6) abayko?

Poss’'asanna.

Ilosnaunmo JgiTepor A nmojAilo «BHTATHYTH IIoMifope», a Jitepom
B nofiio «BATATHYTH A0IYKO#.

3HalineMo, cKiNBKHM 3arajoM € BapiaHTis obpaTH ONHMH ILTifN:
12 + 10 =22.

a) OuikyBaHMX NOJAiH «BUTATEYTH DoMigop» Moxke Gytu 12, Tomy

Bl
22 11
0) ouikyBaHUX NOAill ¢«BHTATHYTH A6nNVKO» Moxe 6yt 10. Tomy
Py =
22 11

3 : 5 W ; 6 i i
Bidnoside: iimoBipHicTs 0bpaTH momigop T a iiMoBipHicTs 06-

aATH AOIVKO — .
p ¥y 11
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BUKOHAW YCHO

1301. fika 3 YOTHPLOX HAaBedeHHX MNoAill € BHIaAKOBOK?
A 3a sopmManeENX yMoB npu remnepatypi 0 C Boga zamepsae
b Ilicns moHeXinKa HACTYIAE BiBTODPOK
B ¥ Gepeani 31 nensn
I' Ilpun migkupgasni rpansHoro Kyouka sunaio 6 ogok

1302, flka 3 HaBeAeHHX NOAiH € HEMOMKIHBOIO?
A Burparu B noTepeio
B Conue zaifimno #a saxoni
B Ilicna 1 Gepesua mactane 2 Gepesnsa
I' Ilpu migkugaHEHi MOHETH BHIIAB I'epb

13'(]3'. Y komuky 20 abnyk, 3 Akux T yeppoHux. HapMaHHA BUTATYIOTH
oaHe a6nyko. Axka fiMosipHicTs TOro, 0 BOHO YepBoHE?
1 1 7 13
A — B — B — ' —
7 20 20 20
1304. Bnacuuk 6ankiBesKol KapTH 3abyvB oCTaH-
HI0 mudpy cBOro YoTHPHIHU(QPOBOTO KOV,
ajle maM’'ATae, 0 BOHA € MAPHOK. 3HaHIH
HMOBipHiCTE TOrO, IO BiH 13 nepiuol crupodu
OTPHMAE JOCTYI 0 CHCTEMH.

BMKOHAW NUCbMOBO =31

[ 1305, Axa iiMosipricTs Toro, Mo 29 M0OTOrO BUCOKOCHOTO
POKY BHIIaJle HA BHXiTHHH OeHL?

1306 fIka fimomipuicTs iz 7 pisHux momapvHKIB ofpaTH HaBMAHHS
\ 2y
DarxaHmit?
1307, Aka iiMoBipHicTs TOro, 110 NPH OJHOMY HNiJKHAAHHI rpaJbLHOr0
Kybuka BHNaje KinkKicTh 040K, 10 JOPiBHIOE NAPDHOMY 4YHCIYy?
(130813 10 yunis, mo 6panu y4acTs y pailonniil oniMmmiaai, Tpoe nocinu
npuszoei micoa. 3 mux 10 yuHiB HaBMaHHA BHOHPAIOThL OJHOTO.
fxa iimoBipHicTs TOTO, IO BiH cTaB NpH3epoM ofaimMmiammn?
A 0,3 B 0,7 B 0,1 I'0,5
(1309.13 36 rpanbEEX KapT HaBManHA B3anu 1 kapry. fka iiMoBipHicTS
TOro, Mo Ud Kapra:
a) YepBOHOTI'O KoAbopy; 0) gaMa nikoea; B) YOpHUHA Kopoab; r) Tya?



Poaain 5. e e TS

131_1}_; 3 veix HaTypansHUX yHcel, Oiaemux 3a 9 i Mmenmux sig 20, Ha-
¢ BMAHHA BHOHPAIOTE OJIHE YHCIO. YerasoeiTh BiIDOBIAHICTE MiK
nogieo (1-4) ra fimoeipricTio 11 moasu (A—]I1).

1 Bubpase ancno 6vie IpocTHM AO

2 Bubpane uncio 6yae neomudpoBuM B 0,2 "

3 Bubpane uncao 6yge DiIEHHKOM YHCIA D B 0,3

4 Cyma nndp subpanoro dMcaa o6yvae ninurtuca aa 3 I 0,4
a1

iT:m, Hxka #iMosipHicTE ToOro, IO NPH NiJKHJaHHI rpalLHOrO KyDHKA
BHIAJE YHCJ0: a) KpaTHe 3; 0) He MeHIne 27
1312, fka iiMoBipHicTs TOrO, [0 HABMAHHA BUOpaHe JronudpoBe YucIo:
a) € Kparuum unciaa 13; 6) e ginearukom uncaa 80;
B) Mae cymy mudp 9; r) cKnagaeThea 3 IBOX oJHAKOBHUX nudp?
fl:]lﬂ; 3 HarvpanbHux yuced Big 1 go 30 BRAWOYHO VUEHLE HABMAHHA

Hasueae ogHe. Aka iMoBipHiCTE TOrO, IO 0@ YHCAO € JITEHAKOM
yucna 287

1314,V menposopoMmy HakeTi JeaThk KYJIBKOBL PYYKH, M0 BiApiaHa-
HOThCA TINMBKH Koasopom: 10 cunix, 4 ¢gioneroenx, 8 4epBOHHX
i 5 senennx. 3HAUAM HMOBipHiCTE TOro, IO BUHTENL 3 Hmepimol
crnpo0H HABMAHHA BUTArHE 3 [IaKeTa YepBOHY PYUKY.

1315.'pa. ¥ TopOuHII € @ BHrpallHUX KBUTKIE i b asuuaitnux. Oqun
48 i3 rpaBiiB 3ajae 3HaA4YeHHA @, OPVIHHA — 3HaYeHHA b, TpeTii
' BM3HAaYa€ HMOBIpHICTE BUTATHYTH BHIPDALIIHUI KBUTOK HABMAHHSA.
1316) Byker cxnageno 3 13 6inux ta 18 uyepsorux tpoann. Hasmanua
3 OyKeTy BHIIMalOTEL OOHY KBiTKY. AKa iiMmoeipHicTs ToOrO, m0 U4
KBiTKa BHABHTLCA: a) YepBOHOW; 6) 6inow?
T
(1317, kopobui 6 curix, 3 vepsonux i 1 senena xkapreu. Hapmanus
fepyTh oaHy. fka fiMoBipHicTE TOro, IO BOHA He cHHAT

(1318, There are 5 blue, 2 red and 4 green cards in the box. One is
taken at random. What is the probability that it is not blue?

BUKOHAW NcbMmoBo LSRN

f@j? WMyXAAl TedaThk TPH KAPTKH, Ha AKHX HaAMHCA-
Ho Gykeu I, I, M. dka iiMogipHicTE TOrO, II0 KOJH
fpaTiH HABMAHHA 0 ONHIN KapTni, To BoHW OyAVTE HTH B Takii
NOCHiOBHOCTI, IO YTBOPHTRCA ciaoso [IIM?

3
(=2

254
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(1320, Cepen 100 peraneii ¢ 28 neraneii suay A, 36 neraneii suny B,

@ apeunrra fieTanei — BHAY C. fka iiMoBipHicTE TOTO, IITO HABMAHHA
BHOpaHa Jetank ovae abo suny A, abo suny B?

1321,V xopobui memxars 42 ouieni, 3 Eux 14 oxisnie — gepsowni,

16 onienie — cuui, a pemra — 3eneri. Axa liMosipricTs TOrO,
[0 HABMAHHA B3ATHI 0JiBenb He OyIe Hi 4epBoHHM, Hi cHHIM?

1322,V norepel posirpyersca 16 rpomosux i 20 “QF Py
peuoBux npusis. Yeworo € 1800 norepeitaux ¥ au‘gv"* A

EBHTKiE. flka liMosipHicTs, NpuAGABIIN OOHH '\‘-’ i Q‘
KBHUTOK, Heé BHTDATH KOJHOTO IMpH3Y? £
1323, Ipivi migkuaaoTs MmoHery. fAka liMoBipHicTE TOrO, 10 repd BH-

nage: a) xoua 6 oguH pas; 0) apivi?

1324V xopobui ne:xars 6 0imux i 2 cunix kyneku. fAky HaliMenmy
KiNBKiCTE KYIBOK Tpeba BUHHATH HaBMaHHA, ol iMoBipHicTE
TOTO, L0 cepejl HUX € Xoua 0 olHA CHHA KYJIbKa, fopienioBana 17

1325.)¥ ropobui nexars 12 vopEux 1 9 yepsoHNX KyILOK. AKY Hali-
MeHINY KiNbKICTE KVILOK Tpeda BHHHATH HABMAHHA, 00 HMO-
BipHicTE TOro, INo cepes HUX € Xoda § OJHA YepPBOHA KYJIhKa,
nopisawoBaaa 1?7 -

i:m:i!:] 6yke caroBa ¢« VEPAITHA » nouanu ecTBopoBaTH HOBI
~ cJoBa i sanmmMcyBaTH KOMKHe 3 HHX Ha KapTKax. Bm-
OWInH yTeopeHi ciaoea. fAka fiMoBipHICTE BUTATHYVTH CIIOBO, IO
cKkIagaeThed 3 4 GyKB?
.WJ Ilaponaas 3 nyHkTy A no nyEKETY B iigne 5 1i6. 3 nyvekry B 1o
~ noyEETY A — T ni6. Crinbkm ai6 6yme miwern miirt sig A go B?

1328. Poskinani HA MHOMKHHKH.

a)l — (a — b7 6) (x + ¢)° — 9x'e’. ~
1329. Poap’axu piBHAHHA.
a)9x* + 6x +1=0; 6) 48x" + 12x = 0.

1330. Mama i moHBKa HAVTEL HA ONPOTYAAHKY. ¥ MaMH € 5 KHIIEHB,
a v 1oHBKH 4 KumeHi. CKiNBKH € BapiaHTIE MOKJIACTH CEPBETKH
B OJHY 3 KHIIEHL?

Mepeiow 3a nocunadHam hitps://vse.ee/cgau Ta nigcymyii ronoeHe B poagini
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JABAAHHA AR CAMOCTIAHOI POEOTH

BAPIAHT | =

1. V¥ mepmi 10 guie rpasas Hyna sadikcoBaEa Taka TeMIepaTypa Io-
BiTpAa:
18", 21°, 22° 17°, 20°, 22", 18", 24", 22° 21". 3a waBemeHUMH Ia-
HHMH CKJIaIH YacToTHY Tabauio. 3HalIH cepelHI0 TeMIepaTypy
moBiTpa 3a mi awi. Axkoro umcaa Gyna HallHHIKYA TeMIEpATVpa
MOBITpA, a4 AKOro — HaWBMIA?

2. V marasuHi € TpM BHAM MiHepanbHoOI BOAH 1 IIicTh BHJIB COKY.
CrinskoMma cnocobamu IBaH Modke KYIHTH: a) Bony abo cik; B) Bogy
i cik?

3. V komuky ne:xurek 5 adayk 1 7 rpyvin. fka iimosipricThs B3siTH
HaBMaHHA: a) A00vKo; ) rpyImy; B) cIHBY; T) A0avKo ado rpymy?

4. dyronka xomrrye 300 rpr. ¥ Marasupi gie akiis: Ha KOMEHY
apyry dyréonky sammka 15 %, a ma komxay rperio — 20%. Oneca
wynuaa 2 ¢pyrbonku, a Cora — 3 dpyrboakn. CKiNBEKH KOMITYBATA
MOKYIKA KodHOl fisumHan? Y1 Mo yTE BOHH Ha PASOM 36KOHOMJIEH
Tpollli KynuTH nupir saprictio 120 rpe?

BAPIAHT Il

1. V¥V nepmi 10 guis sxoeTHa Gyna sadikcoBaHa Taka TeMIeEpaTypa Io-
sitpa: 13°, 14°, 13", 10", 12° 12° 8", 9", 10° 9°. 3a maBeneHnMH
JaHHUMH CKJIAIH YACTOTHY TABNHIK. 3HANHIN cepefHI0 TEMIEPaTypy
noBiTpa 3a ui aui. fAxoro yicna Oyila HallHHAKYAa TeMIepaTypa Io-
BiTp#A, a gKoro — HalBuNDIa?

2. ¥ marasuni € Tpu BHAM KeKcis i cim Buais kpyacanis. Cxinskoma
crnocobamu JIMHETpO MOMe KVIHTH: a) Kekc abo KpyacaH; 0) KeKc
i Kkpyacan?

3. V pazi nexkute 9 nykepok i 4 moxonagku. Axa iiMoBipHicTs B3SITH
HaBMaHHSA: a) UVEepEy: 0) MIoKkoaaIKy; B) DedudBo; I') UvEepry abo
moKoJaagKy?

4. Copouxa xomrye 500 rpu. ¥ Marasuei gie akmia: Ha KOMXHY IpVrY
copouky 3um:kka 10%, a Ha KoxEY TpeTio — 15% . Koma kynus
2 copoukn, a Toma — 3 copourkH. CKiILKH KOIITYBAJA MOKVIIKA
KOXKHOro xjonuAa? Yu Moy Th BOHM Ha PASOM 3eKOHOMIEHI rpormri
KYIOHTH nupir eaprictio 150 rpu?

=
%{



ToTyeMocs 0o TeMaTHIHOTO CUIHNBESHHA

rMOTYEMOCAH A0 TEMATHUYHOMO OUIHHOBAHHA ’ g
; _%"_\' .
Tectoei zaspaHHA Ne B 7-3
B Hxa iiMosipHicTE TOro, IMO OpH OJHOMY KHIaHHI IpalbHOTO KY-
OMKa BHIAAE YHCJI0 0YOK, IN0 JopiBHIOE TphoM?

Aol Bl Bl P
3 2 6 4
e 3ualinn cepeaHe aHadeHHA BUOiprH 7; 2; 4; 6; 8.
A2 b 5,4 B 13,5 1D
9 Crinenkn comi mictrureea y 200 r 5% -ro posuuny?
Al0r B12r B 120 r1o0r

ﬂ ¥ xade € 8 sunis geceptie i 3 Buam Hamois. CKiNEKH icHYE cllo-
cobiB BaaTH 1 gecepr i 1 mamiii?
A3 B 11 B 32 I 24

e CamocTiiiea pobora Tpusana 18 xs8. CKinLKH BicoTKIB yacy ypory
6vio BigBemeHo Ha caMocTiiiHy poboty?
A4% B12% B 40% T'45%

3 Hia 3 monill € BHOAAKOBOIO?
A moTHit — suMoBnit Micaus
b 1 — mpocTte gyncao
B TineKH BIITKY CBITHTE COHIE
I' iz nporyMeposanux KapTrok Big 1 go 10 sBuTarTa KapTey 3 oHd-
poio 8

CrinbKH NapHUX YOTHPHIIHQPOBHX uYncea (MHQPH He MOBTODIO-
KThECHA) MOMHA cKJacTH 3 nudp 1, 2, 3, 57

Al2 B 6 B4 Iris
e YHomy mopisHWE iiMoBipHicTs JocTOBipHOI momii?
Al B 0,5 BO I’ He MoxxHA
BCTAHOBHTH

B Bank cnnauye ceoiM BRaagaukam 12 % piuvamnx. Ckinsk# rpomeii
noTpibHo nokdacTu B 6aHK, mod yepes pik orpumari 6000 rpr
npudbyTry?

A 5000 rpa B 20000 rpr B 50000 rpa  I' 200000 rpu

@ ¥ mireparypHOoMY ryprry 8 misuar i 5 xnonnis. fka iiMosipHicTE,

0 MepIIoK YHTATH cBOE oNoBiganuAa Gyae misunmaka?
Al g 2 B r8
2 8 13 13




Poaain 5. e e

il

GHRa HMOBIpHiCTE TOro, 0 OpH OIAKHIAHHI MOHETH
BHIOAAE Teph?
A0 B1 B 0,5 Iro,z2
Bl‘f nesami Aunpia memure 3 pyurn, 2 onieui i 2 nimifikn. o
VPOKY BiH Mae OifiroTyBaTH pyuKky, oliBells i diniiiky. Ckinskoma
cnocofaMu BiH Moe e spobutn?

Al b6 B7 ri2
a Ho 160 r sogu gonanu 40 r comi. koo 6yie KOHIEHTPAIILA PO3YHHAY?
A25% B 2% B 25% I' 20%

B 3ualiny TiTEHUEHR Yucaa 24 i yeTAHOBH BigmoBigHICTE Mid momi-
€10 (1-3) Ta iiMmosipHicTio i1 moasn (A—]I).
1 Bubpasne 3 HiAHHKIB 9HcI0 Gyae DapHEM
2 Bubpaue 3 JlnbHHKIE yncao 6y/e MpocTHM
3 Bubpane 3 gineHHKiB uyncno Oyae ginuTHca Ha 3

Al Bl ]EIE ro a1
4 2 4

B Oner orpuMag 3a TeMy 3 anrefpm taki omimkwu: 7, 8, 10, 11, 9,
8, 7, 8 10, 10, 11, 9, 8, 9, 10. Cxnaau yacToTHY TabMHIIO Ta
obumcan cepenHii 6an Onera 3 miel TeMu.

B Hamo nudgpn 2, 3i 4. Crineku pisaux rpuordpoBHX YHCE] MOMKHA
CKJIACTH 3 JAaHHX Iudp, AKII0: 4) HHQPH He MOMYTEL IOBTOPIOBA-
THcHA; 0) mudpH MoMKYTE MOBTOpIOBATHCA, CKIIBKH IADHHX YHCeN,
yvei nudpu AKHX pisHi, MoHA cKaacTH. CKiTBKH HellapHUX YHCe
MOMKHA CKJIACTH (IHQpPH He MOMKYTH MOBTOpIOBaTHCH)?
¥ kopobui mexamno 16 curix pygox i 9 vopuux. OgEa pyuka 3a-
rybmnaca. Axoro xoawopy pyuka saryfmnacs, AKI0 Tenep dMo-

BipHICTE JICTATH YOPHY DYYKY I0piBHIOE g?

B € aBa BoAHO-cONLOBL posumuE, Ilepmmii posuns micTHrs 20 9%,
a npyruit — 32 % coni. CKinbKH rpaMis KOMAHOT'0 POSYHHEY 0TPiOHO
B3ATH, mob orpumarn 600 r posunay, Axkuil MictuTe 25 % comi?

OopaTHoBe 2aBgaHHA

Bmipmi norpitHo KyoutH 5 cronis i 10 erinenis. Crin komrrye
5000 rpH, a erinens — 2000 rpr. Ha HacTynHEI JeHL IIIHKT 3Mi-
Hunnca ga 10% , ane signoBinannHHil 3a DOKYIKY 3abyB, HA AKY
NpPOAVEILiI0 I[iHA 3HH3HJIACH, 4 HA AKY MABHIIAIACA. ¥ AKOMY
BHOAAKY (hipmMl BHCTAYHTE 3aroToBJIeHHX Ipolleil: iHa Ha cTia
MiABHIHIACA, 4 HA CTiNLI] 3HH3WJIACA YH HABIAKH?
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JAO0AMI | BNPABW ANA NOBTOPEHHA

Hixi supasu
3uaiiqn spavenHs supasy (1331-1333).

3 .3 9 4
1331. 2--2—_-0,3 |:6; 6) [ b—-2,36 |:|3=+0,2|.
‘~—&](4s ] ](25 ]{a ]
(1332)a) [35:11—{},?5]:150,?5; 6) 12,5-21—[4,123—3§]:3.
4 4 2 4 4) 5
1333.)a) 9x"' — 4x°, akmo x :%; 6) 10a® + 125a°, akmo a = —0,2.
Iepemuox ogunouwrenn (1334, 1335).
(1334.)a) 5a°b, gaba i 3ac'; 6) —8xy, (—2,5)b° i 0,1ax.
1335) - - . 9 4 1 5 . ]
( Ja) 4pg°, 0,15pz" i Spgz; ) —lgax : —Eax y i —ngy.
(1336, IligHecn g0 cTeneHsa OfHOYIEH.
a) (2x%); 6) (—xy)'; B) (—3a)"; r) (0,5m?)".
(1337)Copocrn Bupas.  a) 3x* - 4x'ym;  6) ga”‘l Ba™ .
1338, 3Halinn pisHHUIID MHOTOWICHIE.
a) 62" — 2x° + x 1 Bx" + 3x” — 4x%;
6) 3a* + 2ab — b*i 2b* — 2a°;
1339,/ IlepeTBopu BUpas y MHOTOYJIEH CTAHAAPTHOT'O BUTJIALY.
a) —12x* — (-3x° + 8 — 10x°);
8) 9m® — bm + (m — 6m® — 2m");
B) (—4xy + Ty’) — (-8x%) + (bxy — 10x" — 5);
r) —(35° + 4b%c) + (6b° — ¢*b + b’c) — (20" + 5b%¢).
(1340.) Bukonaii MHOKeHHSL.
a) 3x(2x' — 5x +1); 6) —5a*(3a® + 4a — 2);
B) (—ab + 2a° — 3b°)(—a’b); r) (4x°y — 3xy° + 5) - 2xy;
r) —0,25(2m°— 4m + 6); n) (=10n° — 6n°+ 2)(—1,5m).
(1341, 1lepeMHEOXK BHpA3H.
a) —12x"i %x+§xz—§: 6) 10xy i —0,7x* + 3,2¢y° — x™y%;

E) —gaxg i Hax® —gazx +%a; r) 0,5y% i -0,8xy + 1,2x° + Tx*y.

|

k= V)
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1342) [lepeTBOpH BHPA3 Y MHOTOWIEH CTAHJAPTHOTO BUTJIALY.

a) 5x(x + 4) — x(6 — 2x7); 6) —y*(2y — 6) + 4y(y* — Yk

B) 6a’b’ — b*(Ba’b + b° — 1); 1) 3xy(2 — 4x°y + xy”) — Txy.
"1343) [loBeiu1 TOTOMHICTE.

a) x(y —2) + Yz — x) = 2(y — x);

6) x(y +2—yz) —ylx + 2 — x2) = 2(x — y);

B) ab{a + b+ ¢) — b’(a — ¢) = be(a + b + ¢) — b(c" — a’);

r) ab(b + ¢) — be(a + b) + acla + ¢) = a(b® + €°) + e(a® — b*).

1344_:_ 3Haiinu nobyToK.
a) —2a —bi—-2a+b; 8-+ i—x -y
B) —abc + 1 i abe + 1; =0 2x"—xix—0,2x"%
yga+b+cia—b—gc; B) gy =g lg—=y -+ &

[_I_SE_:JCﬂpGCTH BHPAS.
a) (2x — 3)(2x + 3)(4x" + 9) + 81;
8) (5 + x")5 — x")x'"+ 25) + x™;
B) 256a' — (4a — b*)(4a + bY)(16a” + b°);
r) (0,15 + (—x — 0,1y°)0,1y° — x)(0,01y" + x7).

(1346 [logait gBounen y BHIIAAL JOOYTKY.

a) p* — g% 6) 25 — 0,25m”"; B) 9x° — a';

r) 0,04x" —1; r) —x*y* + a°h%; ) a’b’e* — 121x%

e) %zm—xlﬁ: €) —64 + 36m'n"; m)a' — (b + e)’.
1347. O6umenn.

a) 24° — 14%; 0) 62° — 38% B) 98° - 97%

r) 52,5° — 48,5% r) 14,3 — 4,3% n) 5,9° — 5,1%

o a2 0 (12 ()

[logaii Bupas v suraani muaorouwnesa (1348, 1349).
1348.)a) (0,4a” — 5ab)’; 6) (6,5xy + 8y°); B) (xy — 1)%; ) (2 + a"b")".

2
1349)a) (—x + v 6) (—2a° + 3y°)%; B) [—%—sz] :

2
r) (_%m"‘—ﬂ,sz ; r)(-0,1xy + 5)5 @) (—6xy — 0,5y)".

(jﬁ@ CopocTH BHpAas.
a) (3x — 5y)° — 3x(3x — 10y); 6) 8a(b — 2a) + (4a + b))
B) (4x + y)(3x + 4y) — (2y + 3x)%
r) (3a + 6b)? — (2a + 9b)(3a + 4b).
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Hosenu, Mo 3HAUYEeHHA BHPA3y He 3a)le:uTh Big x (1351, 1352).
(1351)a) (2x — 5y)* + 4x(5y — x); 6) 3x(12x — 4y) — (6x — y).
(1352)a) (4x + 5y)° — 8(2x — y)(x + 3y);
6) 4(x — 6y)(x — 3y) — (2x — )~

[1353,31'10,&31’& BHDPa3 y BHUIVIAJL MHOrOYJIeHa.
a) (x + 3)% 6) (v — 2)% B) (2x — 1)%;
r) (3x + 1)% r) (m — 2n)*%; ) (2a + 3)°.

Posknajanis MHOrOYJIEHIE HA MHOMKHHKH
Posknagn ma MmEoHENER MHOoTOouIeH (1354, 1355).
(1354)a) x* + x'y + 2x° + 2xy; 6) a'c® — a’c® + a* — @’
B) dxy + 12x°y — 4x — 12x%; r) 6a’ — 18a” — 3ab + 9a;
r) xyz — 4xz — Sxy + 20x; n) 4ab + 3ac — abe — 12a.

1355.)a) a* — b° — a + b; 6) x +y + 2 — y
By 4a®>— 9 —2a — 8; r) 5 — 3x + 25 — 9x*.
EEEE:‘J Ilopait v euraagi nobyrey.
a)x —2xy+ ¢y — 2% 6)a*+2a+1-—>b%
B) x' — y° + 8y — 16; r)a’ — b’ — 14b — 49,
(1357 [opaii V BHIVIAAL J0DOVTHY TPLOX MHOMHHEKIEB.
a) ab® — 4a — b° + 4b; 6) x* + xy — 9x — 9y;
B) x'a + 3a° — a’ — 3x%; r) x' — 6b° + bx* — xb.

Posknagu va muoxankn (1358, 1359).
(1358)a) a’x* — 2abx® + 2ab + b*x* — a* — b*
6) a’x’ — 4b°x + 4b” + 4a” — da’x + b'x.
(1359)a) a® - b* + x* — y* + 2ax + 2by;
gyt vyt ==+ 2xy — 2xy.
(1360) Hosemxu, mo:

a) 145% — 1442 = 17% 6) 2212 — 220% = 21°.
Obuncau (1361, 1362).
47 —41° 57% _42° 512 122 612 -112
:’136121& — g 0) ———— B ———— L) —g——
(136172) 282 162 ) 292 _ 262 ) 302 92 ) 362 — 247

(1362)a) 6 - 4™ — (24'°— 5)(24" + 5);
ﬁ] (5611]_ T’}(Eﬁ]il + T) _ TEEI . SHJ;
B) 4% - 9% 4 (4 — 36°)(36" + 4).
Poap’saxu pispanaa (1363, 1364).
(1363)a) 5x° — x'= 0; 6) 3x° — 12x = 0; B) 10x" = 3x°.
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1364)a) x° + 4x* — x = 4; 6) x* — 3x" + 2x = 6;
B) 2x* + x°—8x=4; 1) 122" — 82"~ 8x = -2,
Pyrrmil

1365; Janaii hopmyaow dYHEHKIOIWN, 3HAUYCHHA AKOI:
a) Ha 4 dineiul 3a 3HAYEHHA apryMeHTY;
6) ma 9 mMeHmi Bij 3HAYEHE APTYMEHTY;
B) BTpHYi Oinbini 3a sHAYeHHA apryMeHTy;
r) OpoOTHIe#H]l 3HAYEeHHAM apryMeHTy;
r) obepHeH] A0 3HAYCHL APIYMEHTY.

1366. [IpaMoxkyTHHRII napaneienines 3i eropoHaM¥ OCHOBH @ cM 1 b cm
i BucoToio 6 cM Mae 06’em, 1o gopisHioe T2 em’. Bupasu dopmy-
JIol0 3allekHicTh b Bin a.
( 1357’; Y TpUKYTHHKY OJHH i3 KyTiB JopiBHIOE 0, a Apyruii — yaeiui
finpmumii. 3anums GopMyIy I8 3HAXOIMKEeHHA TPETHOTO KYTA.
1368, 1106 nomuTH ofHY copodky, noTpidHo 2,5 M THaHUHK. 3aTHIIKT
dopMyny aaf 0fUHCIeHHA SANHIIKY TKAHHHHE Oic/A NOIMHTTA X
copodok, AKIo B cyBol 200 M TtRanmEH. AKHX 3HAYeHLE MOXKe
HabysaTH x7

[_1_35@ 3uaiinu ofnacTe BU3HAYEHHA (PVHEKIL, 3agaHol popMyI0w0.

L2
a) y = x(x — 5); B) y=x + 6x + 8; B}yzlﬁx;
xX+95

v _x2+9_ r) _1_ ) . 3
=g V=% »-2' 4 x(x+1)

IETHJfE'}FHRuiIG sagaHo dopmynow y = 0,25x — 1. Crnagu Tabnuio
3HAYeHEL PYHKOI] ANA MepIiHx AecATH HATYPAJILHHX 3HAYCHB
APryMeHTY.

R 24 :
(1371.)Crnanu rabamnmnio sHadensb pyHKIIT y =2— A MITNX 3HAYeHE
-x

ApryMeHTy ¥, AKINo —6 < x < 6.
1372, 3naiinn 3HAYEeHHA apryMeHTy, NPH AKOMY 3HAYeHHA (QYHEIIL:
a) y = —3x + 2 popierwe —7; 0; 5;
6) y = x(x — 3) nopieuwe —2; 0; 10.
(1373.)Bagaii popMyI0i0 ogHY 3 PVHKII, 3HAYCHHS AKOI JUIA JeSKAX
3HAYEHBL APIYMEHTY MoJaHo B TalJImIi:

x 4 i 0 2 3 5 |
~19 -3 0 6 9 15 |
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(1374.) Ha mamonry 32.1 sobpaxeno rpadgikn pyxy mimoxoa (rinia a)
i BemocunenucTa (ninia b). BuxkopHueToByioun rpadik, BU3HAY:
a) YU OJHOYACHO BOHH NOYalIH PyX; Son
0) uu cranoio Gyia MBHAKICTE KO-  sgop
HOT'O;
B) AKI mBHAKOCTI nimoxoga i Bel1o-
CHIOeMHCTa HA KOMHIN TITAHDL MIIAXY;
') XTO 3 HUX 3VIMHABCA I Ha AKHK 2000
qac; 1000
r') Ha AkKii BizcTanl OQHH BiX OQHO-
ro BOHH NepedyBain depes MiE FoJgHHH “| T0 20 30 40 50 60 ¥, xe
micns DoYATKY pyxXy Himoxona. Man. 32.1
[To6yayvii rpadix @pyaknii, saganoi gopmyaoio (1375, 1376).

4000
3000

(1375)a) y = 5x; 6) y=5x—1; B)y=-5x; r)y=—-5x+ 3.
(1376)a) y =%+ 4; Byy=1-2% B)y=3x P}y:—%.

Hna komuaoro rpadika mobyavil rpadik, cuMeTpHYHHE BiJHOCHO
oci opauHar. 3agaid GopMyI0i0 BiANOBIAHEY WVHKIIIKIO.
(1377)T'padix niniitnol yukoii npoxoxuTs yepes Touku A i B. Crnagu
opmyny dyurnii, axmo A(3; 2) i B(—5; 4).
Pisnanna i encteMn piBHAHE
Poap’saxu pisparua (1378—1382).
(1378)a) Tx + 15 + 16x + 8 — 10 = 9x;
6) 25 + 5y — 17 + Ty = 150 — 130y.
(1379)a) Tx — 39 = 2(x + 3) + 11 — 2x;
6) 3(x — 5) = b(x — 3) — 47 — 3x).
(1380.)a) %(2::—4)+%{4x—2):x+5; @) §(3x+1]+%{ﬁx—2]:x+ﬁ.

(1381)a) 5(x — 3) + 7T(3x + 6) = 2(x — 2) + 103;
6) 8(y — 2) + 5(3y — 2) = 3(y — 5) + 69.

(1382)a) +(x-3)+1(x—4)=2(x—5)+ 2 (-1);

B) —{S x}——[ﬁ 4.1:}—E{x+ﬁ}.

138311’101{&}1{}1 [0 NpH OYAL-AKOMY 3HAYEHHI @ piBHAHHA
(a+ 2)x —(a+ 3)x =5 Mac olHH po3B’ A30K. 3HAUH 11elf po3s’A30K.
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1384, Yu mosxe pisaanas (a° + 1)x = 7 0pe AKoMYy-He6VIbL 3HAYCHHL
a MaTH Geaniu xKoperis? Yomy?
(1385)3a sixoi yMoBu piBHaHHS ax = 12 He Mae po3s’askis?
1386.3a axoi ymoen pisuausa (a — 2)x = x +1 He Mae poas'A3KIB?
(1387 [lobyavii rpadik piBHAHHESA.
a)x+y=4; 6)2x+y=6; B) 3x+2y=5;r)x—Ty=".
(1388 fixnum Mae 6yTH KoedinienT b pisuanns 4x + by = 0, mob rpadik
OLOT0 PIBHAHHA NPOX0OJHE Yepes Toukry B(10; 8)7

1389, YoMy nopiBHIOE 3HAYEHHA ¢, KOJH Bigomo, mo rpadik pieEaAREA
2x + 3y = ¢ npoxoauTs Yepe3 Toury A(6; —1)?

1390 1obyavii B onHiilt kKoopamHaTHiH naomuHi rpadikH piBHAHB
3x — 2y =121 5x + 3y = 1. 3Hailigy KOODAWHATH TOYKH 1X Ie-
peruny. Ilepexonaiica, mo aHaiigeHa mapa YHces] € posB’A3KOM
KOMKHOTO 3 JaHUX PiBHAHB.

Poas’axu cucremy pisuaes (1391—-1395).

- 2 =12, -4y =11, 2x -3y =-3,
(1391)a) (<Y g) XY T
3x -5y =35; 3x+2y =5; x+3y=21.
2x-3(x—-y)="1, 4y—s(y—x)=8,
1392)a) 1 2F (x-y) 6 ¥ 5(y—x)
5y —2(x-2y)=23; 2(8x-y)+Ty=-9
} 0,5x+0,3y =8, ) 1,4x-2,5y =39,
B r
1,2x-0,5y="T; 0,8x-1,3y=21.
%x—y:’?, E.x'—;:':li"x, x+y+x:15,
(1393.a) 6
= 2 i oty ] 2e32214; * 2% _g
i 5 T ’ A Tt
T+x 2x-y
= =3y -5, .
1—11394}5‘}‘55 ) 44 ) 6) {x y* =80,
Y1 2272 _op-5x; £ y=10.
6 2
5;y_3x;4y:3x+1‘ T;x_2x4—y_3y:_5‘
1395.)a) - 0)
?x+2+4x—3+E=1_3x; 5y—?_3—4x_182_5x.
3 2 6 2 6

T:Eiﬂ YeTaHOBH BiANOBiMHICTE MiM KopeHAMH piBHAHL (1-4) Ta 3HAa-
yeaHAMHE Qyarnii (A-I1) B Touni x = 1.

—
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12x+3=-7 Ay=6x—-1
2(x—-T7)=0 By=x—-1
3 3x"+ 2x = 3x(x — 1) By=10x + 3
4(5+x):7=1 Py=1+6x
My=x"+z

(1397.)Cmapodasna kumailceka 3adaua. Kinkka 9on0Bik pazoM Kymy-
10TE Gapana. AKoo KoXeH BHece 0 5 MOHET, TO He BUCTAYHUTE 10
BapTocTi Dapana 45. AKmo Ko:HEWI BHece Mo 7, TO He BHCTAYHTE

3 monmer. Crinskn romrye fapan? Crinkkn 6yiI0 KyOomis?

1398)13 nanucy na mozuai Jioghanma. NiodanT NpoBis moeTy 4acTHHY
CBOI'O XKHUTTH B JUTHHCTBI, ABAHAIIATY — B oHOocTi. Konn micas
TOro MPOMIILIA e ChOMA YACTHHA HOro MHTTA i b pokis, v HEOTO
HapoauecA cuH. CHH DpoXHB vABi4i MeHIIe poKie, Hid HaThKO.
Ilicna cmepri cura [HiodanT npoxus me 4 pokn. CKiNTBEKH poKis
s#ue Hiodant?

1399, Cmapodasna indiitcvka sadava. I1'ara wactuna Ha3onHOrO
pOK CHOMTL HA KBITHI KagamDa, TpeTd — Ha KBITaAX CHIHHIXA.
A pisEHDA MUX ABOX KiJlbKocTell, MOMHOMEHA HA 3, — Ha KBiTax
kKyrad. I Tinexkm oA GA¥inKa HACONOAMYETECA MAXOIIAME HAC-
MHHY i nagganycea. CKamu MeHi, KpacyHe, CKiIBKH BekOTO B1%in?

. 14&[}\:3 Cmapodaena apabevka sadava. loginn yneno 10 na aBi wacTu-
HH, pi3HHIA AKHX AopiBHIOBaIa 6 5.

(1401.Cmapodaena nimeybrka sadava. Yucno 10 noginu ma aei Taki
YACTHHH, M00 Nicada MHOMeHHA Hepurol Ha 5 1 JijJeHHA ojdepia-

HOr'O Pe3yJILTATY Ha APYI'Y YACTHHY Olep:KaTH 3

(1402)3adaua 3 nimeuvkozo mpaxmamy XVI em. Ogun moroguscs
OpalioBaTH HA YMOBAaX, [0 B KiHIl poky BiH ofep#kuTs ogar i 10
tropHHIB. Afle DONPAIIOBAB BiH TinekH T Micanis, Tomy ofep:kas
ogar i 2 pnopunn. ¥ ckinsku duropuHiB ominumu Toi ogar?

1403, 3adaua 3 6onzapevrozo poabraopy. CeNaHIH XBATUBCA CyCifoBi:
« CRiZIBKH Ma0 0Belb, CTIILKH i ATHATOK BOHH HApoaaTh. [Totim
KYILIIO II[e OOHY MOJOAY BiBITIO 1 1Me TpH pasH KYILII 00 cTiNBKH,
CKiJIBKH CTaHEe 0Bellk i ATHAT, i MaTumy ix 100». CKinbKH OBeIlL
MAB TOil cenaaun?

[@ 3adava daacmydenmis Kueso-Mozunancwrol axademii (1707 p. ).
Barebko TphOX CHHIB Kajke, [0 cepelHil 13 HUX Ha 2 poKH cTap-
MM 3a MOJOAIIOro, a HalcTapIIoMy CTLIBKH pOEIB, CKINILKH
IBOM iHIIHM pasom i mie moHajn Toro 6. Cyma yeix IXHIX pokis
nopisaoe 58. CKRiNLKH pOKiB KOMHOMY CHHOBi?
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