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Bl ABTOPIB

JTo6i eocbMUKNAacHUKU ma eocbMuKknacHuyf!

Y npoMy HaB4aJbHOMY pOIl BH NpoJoBKYBaAaTHMeTe BHBYATH
anrebpy. Cnoaisaemocs, 1110 BH BCTHIIH HQIIOOUTH II0 BAXKINBY
il KpacHBY HayKy, a 0T:Ke, 3 iHTepecoM OyaeTe ONAHOBYBATH HOBL
aganaa. Mm maemo Hazioo, o IBOMY COPHATHME MiAPYYHHEK,
AKHH BN TpHMaETe B pykax.

OznalloMTecs, OVAL Jacka, 3 HOI'Q ETPYKTYPOLO.

Terxer DigpyuHUKa NOJALNeHO HA TpU naparpadM, KOMKHUN
3 AKHX CKJIAJAECTBCA 3 NYHKTIB., ¥ INVHKTAX BHKJAJEHO Teope-
THYHNIT MaTepian. Halipamaueinil BiiloMoCTl BHALIEHO KHPHHM
mpudTOM, HUPHUM KYPCUSOM 1| KYPCUBOM.

daszeuuail BUKJIAN TEOpeTHUYHOrO Marepiany saBeplIVeThCH
NpHKJIagaMH po3B gavBaHHg 3amad. Ili sammen mMo:Ha po3rif-
IaTH AK OJHMH 13 MOKJIHBHX 3pas3kiB odopMiIeHHA po3B’ A3aHHA.

Mo KoxHOro nyHKTY Ai0paHo 3aBJaHHA ANA caMOCTiHOrO
pOo3B’A3YBaAHHA, NPHCTVOATH [0 AKHUX PajuMoO JIMIINE HiclfA 3a-
CBOEHHSA TeOopeTHYHOro Marepiany. Cepel saBlaHb € AK IIpocTi H
cepeJHl 3a CKJIaJHICTIO BIIpaBH, Tak 1 BaXKl 3anavi (ocobnuso 11,
10 No3HaveHo 3ipoukor (¥)). CBol 3HAHHA MOMKHA NepeBipHUTH,
po3B’fA3VIOUH 3amadi B Tecrosill dopMi 3 pvopukn <«lIlepesipre
cebe». Ilicna KomxHoOro 3aBlaHHA B TecToBiil ¢opmMl posMimeHi
noblpKH 3ajad, AKl JONOMOMKYTE BaM V NIINOTOBIl J0 TeMaTHY-
HOI'O OLIHIOBAHHA,

Y pyopuni «CopopHMo Ta IHMeMO VKpaiHCEKOIO IPABHIBHO»
HaBeJleHO NPpHKJIAIH DpaBHJBHOI MaTeMaTHYHOl MOBH.

KoxHENA NVHKT 3aBeplIVeThca pyOpHKOI0 « Yunmoca poOHUTH
HecTaHJapTHI KpokH». [lo Hel nibpaHo 3ajayl, AJ8 po3B A3VBaHHA
AKUX NoTpibHI He cnemiantHi anrebpaluHi 3HaHHA, a JHINe 3/10-
poBHIl I'Ty3/, BHHAXUIIHBICTE 1 KMITIHBICTE. BOHHE JOTOMOMXKYTE
BaM HaBUMTHCA NpHHNMATH HecliojliBaHl il HecTaHJAapTHI pilleHHA
He TLIBKH B MaTeMATHIIl, a i ¥ MHTTI.

Y pvopuni « Koas 3pobiaeHo ypokH» NoJaHO OMOBiIaHHA 3 ic-
TOpil anredbpH, 30KpeMa Npo BHECOK VKpalHchKol VYeHOI CHidb-
HOTH B PO3BHTOK Ii€l HAVKH.

Baxaemo yenixy!



4 Bin astopia

UanoeHi konezu ma Konexawku!

Mu gyixe cnojiiBaeMocs, 10 Hell NIIPYUYHHK CTAHE HAMIITHHM
noMiYHHKOM V Balliil Henerkil Ta maaxeTHiW npani, i1 6yaemo

IIUpo pajl, AKIIO BiH BaM cnoobaeThed.

Y KHMKI A10paHO BEIMKHH 1 pI3HOMAHITHIW ITHAAKTHYHHNA
maTtepiai. IIpore 3a ofuH HaByaJbHMII piK yei 3afaui poss’asaTu
HeMOYKJIHBO, Ta B IIboMY i HeMmae moTpedu. Paszom 3 THM Habara-
TO Ep},ﬂ[Hi‘ﬂ]E npanioBaTH, KOl € 3Ha4YHHWH 3anac sagad. lle nae
MOMJIHBICTE peaiayBaTH NPHHINUNN piBHeBol AudepeHIlialil Ta
iHAMBiAVATBHOrO NiAX0AY B HaBUAHHI.

Brnpasu, nozHaueHi NiKTOrpaMoi <=, Ha Balll PO3CY MOK-
HA BHKOPHCTOBYBATH A poboTH B napax abo rpynax.

IigpyyEHE MIATPHMAaHO 1HTEPAKTHBHUM eJeKTPOHHHMM [0-
IATKOM, Nepexia no yacTuH fgkKoro 3abesneuyiors QR-gkoau Hinsa
3aroJIOBK1B BIANOBIAHAX NVHKTIB, a Tako:k Oina saspans «Ilepe-
BipTe cebe» B TecToBiil (hopmi» (ABa QR-Koam Ha nBa BapiaHTH
NiACYMEKOBHX 3aBJaHb).

B eJIEKTPOHHOMY JIOJaTKY € pyopuka «siipBa Anredpas, AKa
HOMoOMArae VAHAM Btay&mayﬂa'rﬂ MATEeMATHYHI NOHATTA, TAKL AK
rpacdikn GpyHEKOIH, reoMeTpuuHl $irypn, anrebpaidnl piBHAHHA
tomio. BoHa J103BOJIfe eKclepHMeHTYBATH 8 mapamMeTpaMH, Ba-
YHTH 3MiHHM B pea/ibHOMY 4Yaci Ta Kpalne po3yMiTH CKJAaJHI TeMH.
Ile pobnTe HaBUYaHHA OiabIm MikaBuM i edbekTHBHHEM. Binnosigni

Micod B MAPYYHAKY NOo3HA4YEHO NIKTOrpaMolo

Takoxk B eneKTpoHHOMY Aogatky go nyeHKTiB 10, 11 Ta 17
npejcTaABIeHL po3poDKH YPOKIB, HAa AKHX JITH 33 JOIOMOTOK
nporpaMu GeoGebra Buathes OyayBaTi rpadiki pisHOMAHITHHX
(hVHKILIH.

IloHoBuTH B mam ATI MaTeplasl, BHBUeHHI MHHVJIOIo poKy,
AOIIOMOe MNOCHJIAHHSA Ha NIAPYYHUE AMd | KJIacy B elleK-

TpoHHOMY Buraaai: https://books.gymnasia.com.ua/qr/7dd3zh
d@;{;ﬂ -

abo QR-xoxn

Baaaemo TBOpPHMOro HATXHeHHA Ta TepllHHA.



Bio asTopis 5

YmosHI no3HavyeHHn

3aBaHHSA, 1110 BIANOBIIAKTE NOYATKOBOMY Ta CepeJHLOMY
pPIBHAM HABYAJIBHWUX JIOCATHEHL;

; 3aBJAHHSA, 110 BIANOBIAAKTL JOCTATHLROMY DiBHIO HABYATb-
HHUX JOCATHEHB,

3aBJAHHA, 1[0 BIINOBLIAKTE BHCOKOMY PiIBHIO HABYAJNBHHX
NOCATHEHD:

3afadi AnA MaTeMaTHYHHX I'YPTKiB i haKyAbTaTHBIB;
3aKiHUeHH JOBEEHHS TEOPEMH, PO3R’ HAVBAHHA NPHKIALY;

=

=
s

JAIIHTAHHA [OJH Eﬂ.HﬂHEPE‘EipHE;

pyopuka «Bopasms;

NOMAIIHA NpaKTHUHA pobora;

3aBAaHHA, AK1 MO/HA BHKOHYBATH 3a J0NOMOIrol. KOM-
n'woTepa;

BIpaBH 14 poboTH B napax abo rpynax;

pyopuka <« BnpaBH A DOBTOPEHHA#;

pyOpuka «['oTyeMoca 10 BHBYeHHA HOBOI TeMH#;
pPyOpHKa ¢« YYNMOCHA 3AacCTOCOBYBATH MAaTEMATHKY»;
pyvOpHEa « YaEMocA poOHTH HeCTAHOAPTHI KPOKH#»;
pyOpaKa « 'oBOpHMO Ta NHIIEMO VEPAIHCEKOK IIPABHILHOS ;
pyOpura « Konu apobneHo ypoxms;

sasaaaaA «llepesipre ceber B TecToBiH opmis;
saBaHHA «['OTyeMOCA 10 TeMATHYHOTO OIIHIOBAHHS»;

pyvopuka «['omoBHe B maparpadis;

inreparkTuByl imocrpanii « Hnsa Anrebpas;

feme i @mlys § nex-

QR-kop s mepexoly 00 iHTEPAKTHEHOIO eleKTPOHHOTO
NoNATEA.

BaaguTneMm KOoJAbOPOM MO3HAYEHO HOMepH 3aja4, 0 peKo-
MeHJOBaHO A JoMallHLOI pofOoTH, NYyPHYPORHM KOJNBOPOM —
HOMEpHU 3ajiad, 110 PeKOMEHJ0BAHO JJI PO3B A3VBAHHA YCHO.



1 PAUIOHAJIbHI BUPA3W

Y usomy naparpadi Bu 03HaihoMuTeCs 3 apoGamu, -m::enhumamn v
3HAMEHHUKAMM SKUX € BUPA3M 3i SMIHHUMM; Haﬂumeq:n flofaBaT, Bif-
HIMaTK, MHOXMTM A AINUTK Taki APOGK; O3HAMOMUTECS 3 PIBHAHHAMN,
fIKi CKNAAeHOo 3a A0NOMOroK Lnx apoGis. Jopy

Bu aisHaeTecs, 3a SKMMK NpasunamMn MoXHa 3aMmiHUT faHe PIBHAHHSA
Ha BinbLu NpocTe. Ny | '
Poawmpure EEGEI yABIEHHA I'Ipﬂ NOHATTS ﬂGTEﬂIHb:u HEEHHE‘E_L‘EH
NiAHOCUTK YMCNa OO CTENEeHs i3 u-,mmﬂam EMHUM NOKA3HUKOM.
Hasuurecs GyaysaTii MaTeMaTyHi Mofeni NPoLECs, Y SIKMX aﬁiﬂhmeu He
(3MEHLLEHHS ) OAHIET BRNUYMHW B Kinbka pasis NPUBOAUTL A0 EHEHLLIEH HA
(3BiNbLIeHHA) APYrOl BeNWYUHMW B Taﬂ Camy KinbKicTb pqsuay

1. PauioHanbHi gpobn

[Tepea snBUYeHHAM HLOTO OVHKTY DAAMMO WOBTOpHTH amicr ., 1
1 B i3 niapvuHEsKa «AGrebpa. 7 Koaces 3a goenaanHEaM abo QR-koaom
Ha ¢. 4.

¥ rypel anredpu 7 knacy 6yao PO3TJIAHYTO LIl BHpasH, TobTO
BHpA3H, 0 cKJIAAEH] i3 uyneen | aMiHHHUX 34 IOTIOMOTOI0 niit fo-
naABAHHSA, BIOAHIMAHHA, MHOXKeHHSfl Ta JlleHHA Ha BiJMiHHe BiJ
Hyna ynciao. Ock NpUKIagy QiinX BHpa3is:

Ny a+b! m*+2m +n?, 11—4, It'+£. 10T
3 4 T

Y kypei anrebpn 8 kaacy MH poariigsHeMmo apodoBi BMpasH.

Ipoboel BHpa3n BiApI3HAIOTLCA BlJ HIJIUX THM, OO0 BOHH
Micmams iAeHHA Ha eupas 3i 3MIHHUMU.

Hagsenemo npurJIaaH apoboBHX BHpAa3lB:
&

ﬂx+§-. (x—y):(x+y), % 2

X

d
IMini Ta apoGoBi BHpasH HA3HBAIOThH pALiOHAJBHHMH BHpa-
3AMH.

Hrmie B panioHa1bLHOMY BHpa3l 3aMIHUTH 3MIHHI UHcJIaM#, TO
OTpUMAEMO uMcJI0BHi Bupas. Ilpore ua samina moxcausa aue
modi, koau éoHa He npusodums do diNeHHA HA HYAb.



1. PawionanoH apobwn 7
) - —

a+2 : .
npu a =1 He Mae amiery, TobTO

Hanpuknan, sBupas 2+ -
ﬂ_

YHCJI0BOr0 3HaYeHHA NLOoTo BHpaay npH a = 1 He icHye. IIpn Beix
IHIIIMX 3HAYEeHHAX a el BApa3 Mae 3MicT.

Danavennn:

JonyeTHMHMH 3HAYEHHAMMH 3MIHHHX, N0 BXOIATH 0

pPALIOHAJIBHOTO BHpPAa3y, HASHBAKIOTH YCi 3HAYEHHS 3IMIHHHX,
NpH AKHX el BHpa3 Ma€ 3MmicT.

Hanpuknajn, v po3rnigHYTOMY BHINE BHpasl JoINycTHMIIMH
3HaAUYeHHAMH /18 3MIHHOL @ € BCl uMcha, KpiM 1.

IMonyeTHUMHUMH 3HAYEeHHAMH 3MiHHHUX, AKi BXOAATE A0 Hijloro
BHpa3y, € Bcl 4Hcja.

OxpeMHuM BHAOM pallioHAJBHOID BHPA3Y € palloHaAbHMI Apid.
Ile apid, YHCeNBLHUKOM i 3HAMEHHMKOM SKOr0 € MHOro4ieHu'.
Tak, panioHanbLHi BHpasn

x x “2xy 12 a+b

e ————
3 b ¥

7 x+y a 3

€ MpHKJIajaMH panioHATLHHAX apobiB.

3azHauuMO, o0 pamioHa eHUE Api6 Mome O6yTH 8K minaum
BHpa3oM, Tak i ApoboBHM,

SHaMeHHHK pamioHaJIbHOTO Apo0Y He Mo:Ke OVTH HYJILOBHM
MHOTOYJeHOoM, ToOTO MHOIOWIeHOM, SKHH TOTOXHO JAOPIBHIOE
HVJI10.

NonverTHMEMHE 3HAYEHHAMM 3MIHHMX, 1110 BXOAATE A0 panio-
HalbHOTO JApolby, € Bei 3HAYEeHHA 3MIHHHNX, NPH AKHX 3HAYEHHA
3HaMeHHHKa Apody He JOpiBHIOE HYJIIO.

Cxema Ha pUcVHKY 1 LIOCTpyeE 3B 430K MIX NOHATTAMHM, L0
poarIafaloThCHa B IILOMY NVHKTI.

Pauionanshi supasu

Hpobosi
BHPA3H

Pauiosansni
Apobu

! HaragaeMo, o 4Hcjaa # ofHOWIeHHM BBAMKAIOTE OKpeMHMH BH-
nagKaMi MHOMOYWIeHin,

Puc. 1




B §1. PALLIOHATBHI BUPAIM

+——

PHRJIAJL. 3uaiigite gonycTuMi 3HaueHHS 3MiHHOI, 1O BXO-
1 3
AUTH [0 BHpasy —+—.
X X-9
o ; i :
Poze’'azanna. JIpib — Mae 3MicT NpH BeiX 3HaAUYEHHAX X, KpiM

b A
; 3 ; . ! '
x=0, a gpib " Ma€ 3MICT IIpH BClX 3HAYEHHSAX X, KPIM x = .
I—
Orke, MIVKAHEMH JONVCTHMHMHE 3HaUeHHAMH 3MiHHOI € Bel
yucaa, sigMiaHl Big 01 5. <

1. Yum BigpiaHsoTeCcA apobosi HMFEEH B winux? 2. 9k paﬂum

H Ha3uBaloTk Uini Ta apobosi Bupa3n? 3. Axi 3HaYEHHA IMIHHWUX
Ha3aMBalTe AgonyctuMmumn? 4. Hki apobu HasueawTh pauiul-lanh-

HUMKU? 5. OkpemMum BUNAOKOM AKUX BUPasis € DEHJ.IDHBIIhHi Apo-
61? 6. Axnia MHOroUNEH He Moxe ByTu 3HAMEHHWUKOM pauioHab-
HOro gpoty?

Eaz 5% x 8 % o P _6t+15 x-2
1.” ki 3 Bupaszis =, —+ 3a—=- o 3
£') 4 7 6n+l (W'’ 2¢ r+2
1 1 - :
Em n’, (y~4] +—, m’ 1:"”1 €: 1) ninnmu Bupazamu; 2) apo-
y =

GoBumu Bupasamu; 3) panioHaabHUME Apobamu?
ObrpyuTyiiTe Bamii nmnnﬂm il obrosopiThk iX 3 OAHOKJIAC-
HHKaMH Ta OJHOKJACHUIAMH.

- O — . : fﬂ _4':
= 2." Homy nopiBHIOE 3HaUeHHH Apoby L AKIIO:
- c+
1) c=-3; 2) ¢c=07
= 3° 3HaliliTh 3HAUYEHHSA BHUpPAa3y bl , AKIIO:
am+2n
1ym=—1, #=I3Y Z2) m=4, n=-95.
-E— 4.” Yomy nﬁp_ijsﬂmﬂ 3HAYeHHA BHpasy:
; L
-1 +3
1) = npu a=—4; 2) Y it npu x =—3a, y==67
a-»> | 7 x+2
5.” BmaiigiTe jonycTHMi 3HAUEHHA 3MIHHOI, 1[0 BXOAUTH 0 BH-
pasye
1) 2x — 5 H 2) —E 3) g -

m x—5



1. PauionansH apobn g

x—5 3 x+4
4) —; () ——; 10) g
0 x* =4 x(x-6)
2+ 3 X
5y =%, 8) ; 11) :
1+y | x |-4 | x |+
2
6) — 9) =2 +2%.  12) AL
X +4 -2 x4+1 (x=3)(x+3)
6. H]JH AKUX 3HAYEHHAX 3MIHHOI Ma€ 3MICT BHPDAS,
9 m-1 4 1
1) — 3 : 5 + :
) y* ) m- -9 ) el Bl
2) :r:+'i'; 1) X ; ﬁ] 2x -3 9
x+9 |x|-3 (x+2)(x-10)

T Hpn,u},rman're ];IE.II'.I{}HHJIEHHH Apid, AKAH MICTHTHL 3MIHHY X
i Mae 3MicT NpH BeciX 3Ha4YeHHAX X, Kpim: 1) x=T7;2) x=-1;

3) x=01 x=4. [lopieraiiTe Bami BUpa3® 3 BUpaszaMu, NpH-
OIYMAHUMH ONHOKJACHHKAMNA B OfHOKJIACHMILAMH.

8. danuuriTe panioHAAbHHH Apid, AKHH MICTHTB 3MIHHY Y, J0-
NVCTHMHMH 3HAYEeHHAMH Kol !

1) vel uHclia, KpIM 9; 3) vel yuena, KplM 3, —3 1 6;
2) yei unena, kpim =2 1 0; 4) yci uncna.

9." AsToMO0DLIL NPOIXAaB MO IIoce a@ KM 31 MBHAKICTIO 710 KM/Troj
i mo rpyHToBiil gopos3i 20 KM 3i mBuakicTio b KM/roja. 3a
AKHIN yac aproMobins mpoixas vBech nriaAx? CkaaniTs BHpas
1 3HAHAITE Horo 3HaYeHHA npH a =190, b= 40.

()." ¥Yuens npuadaB 30MIMTH MO M I'PH, 3aILIATHBINH 3a HHX
24 rpH, 1 no 14 rpH, 3anjJaTHBOIM 3a HUX n rpH. CEKiIBKHA
30IINTIE mpuabas yueHs! CHIaAITE BHpa3 1 3HaAHAITE HOro
3HauYeHHA npu m =8, n = a36.

11." loseniTs, 110 NpH BCiX AOONYCTHMHX 3HAYEHHAX 3MiHHOL X
3HauUeHHA JApody:

1 x°+1

1) — nopartHe; 2)

) x 6x-9-x°

12, JoBeAiTs, 0 OPH BCIX JONYCTHMHX 3HAYEeHHAX 3MiHHOL X
aﬂaqEHﬂﬂ npody:

BiJl EMHE.

—x° | x +dr+4 i
1) HEJIOJATHE; 2) — HeBL]l EMHE.
x° +5 x-2x+1
13." Bigomo, mo ox — 1oy = 1. 3HaliaiTh 3HaYeHHA BHpPAa3y:
]
1) x — 3y; 2)

2:::—1‘5_1,,#1



10 §1. PALIOHATIbHI BUPA3W

18y —6x 1
3) ——; 4) — >
9 x" -6xy+9y
14.” Bigomo, 1o 4a + 8b =10. 3Haii1ITL 3HAYEHHA BHPAa3y:
.2 2
1) 26+ a; 2) 2 ; 3) a +4ab+4b -
a+2b 2a+4b
=¥ 15.” SHaliaiTh o0nacTk BH3HaYeHHA QyHKOIL:
1 1
4-— x——
X X
16." Ilpn AKX 3HAaUeHHAX 3MiHHOI Mae 3MicT BHpPAa3:
10
= 2) ?
9 6
X—— 2+—
X X

VUUMOCST ﬁcm&?yaam MATE@.@

17. ¥V radnuui nopamo npudausHi Kypen obMiny Kinbskox Io-
mupeHux Banwor v aunei 2023 p. 3anoBHITE NOpPOMHI KIITHH-
KA Tabanmi.

Kypcw BB@ rpumeHn | ponap CLUA | eepo | anotwid |
e =¥ | 1 {E:{sz | 011
o.:;%m= 36,5 | |
%: 40,28,). 1,10 | 1 |

.ﬁla.uu'mit= | | | |

18. ImuTpo Ta Ilerpo npuadanu y cuilbHY BJacHIiCTh MalicTep-
HI0O 3 BUroToBJIeHHA MebalB. BHecok [IMuTpa crinagas 60 o
saraibHol cymMH, a Ilerpo BHic pemty. Ymcrnit nmpudyTok
MalicTepHl 3a kBapraa ckaas 93 000 rpa. dky cymy 13 nsoro
npudyTry Mae orpumaTty Ilerpo?

——

19. llogaitre v BUrIsAA1 cTeneHa BHpPa3s:
1) a®a® 2) (a*): 3) a’ra* 4) (a®)* : (a®)".

1n

rOTYEMOCS 10 BUBYEHHSI HOBOI TEMW

A




2. OcHoBHa BNaCTMBICTL pauioHanbHoOro apoby "

- : : : - —
20. PoaknaniTe HA MHOKHHKH:

1) 6a — 15b; 5) a® + a®;

2) 2a + ab; 6) 12m*n —4mn;

3) Tam + Tbn; T) 2x2 — 4x* + 10x";

4) 4x* - 12xy; 8) 10a*b* — 15a*b + 2oab“.
21. llopaiite v BUrasaai gobyTKy BHpaas:

1) ab — aec + bd — ed; 3) a+a®+ 2a* + 2

2)3m+ 3n— mx — nx; 4) 8a’bh — 2a* — 4b* + b.
22. IlopaiiTe TpHYIeH ¥V BUIIANL KBaapaTa ABOYWIeHA:

1) a* — 8a + 16; 3) 40xy + 16x* + 25y°;

2) 9x%+ 6x + 1; 4) a® —4a'h + 4b°,
23. PoaknaniTe HA MHOKHHKH:

1) x2-9; 4) a*b* — 81; (& et 7 i

2) 20 — 4y~ a) 100m" — 13 8) a’+ 8;

3) 36m?—49n®;  6) a'®— b° 9) 2Tm® — n®,
24. PoarnaniTs HA MHOKHHKHS

1) Ta* - T; 4) —8a® + Ba® — 2a;

2) 3b* — 3b; D) x — 4y + x%= 16y°;

J3) 2x* — 2xy*; 6) ab®— ab'<f® + b'.

Papumo nososuTH vV MaM'aATi amieT 0. 4 iz mApvaEHKa « Aarebpa.

1 Knac» 3a nocunasuaM ado QR-konoMm Ba c. 4.

29. llano aBa uncna: a=44...4, b=33...3. YUn moxHa nigibparn

————— N e e
m mudp R undp

AAPTHI KPOKM

TAKI m 1 n, mob:
1) uneno a 6yao ALIBHUKOM uHciaa b;
2) yneao b 6yviao JiNEHHKOM YHena a?

2. OcHOBHAa BNacTUBICTb pauloHanbHoOro

Apobdy

PiBHicTs 3a-1+2a+5=5a+4 € TOTO¥HICTIO, OCKLTLKH BOHA

BHKOHVETLCH IIPDH 'ﬁ?ﬂh-HHH}E JHa4Y€HHAX 4.

n_N 3a-1+2a+5 bHa+4d
PisHiCcTR —Mm8M8M8M8M = TAKO¥ NPHPOAHO BBAMKATH
a+1 a+1

ToToXkHicTio. IlpoTe BOHA BHKOHVEThHCA He NpH OVAb-AKHX
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f..__= i i -

sHaueHHAX a. [Ipn a = —1 paniosanbHl ApobH, AK1 BXOIATE V JaHY
pP1BHICTH, HE MAIOTh 3IMICTY.

¥Tounumo npuitHATI B 7 Kiaaci o3HaAYeHHA TOTOMHO PiBHHX
BHpa3iB 1 o3HAUYeHHA TOTOMHOCTI.

Danavuenns:

Bupaau, BiANOBIIHI 3HAYEHHA AKHX piBHI HpH OYAb-AKHX 10-
MyCTHMHX 3HAYEHHAX 3MIHHMX, N0 B HHX BXOJAATh, HA3HBAKOTE
TOTONRHO PIiBHHMM.

OanayueHna:

PiBHicTh, SKA BHKOHYETHCH NPH OYAb-AKHX JONYCTHMHX 3HA-
YeHHAX 3MIHHHX, 10 B Hel BXOAAThE, HAZHBAKTL TOTO A HICTIO.

a-—2
a-—2
BHKOHVETHCH IpPH BCIX JONYVCTHMHX 3HaYeHHAX a, ToOTO HpH
BCiX a, KpiM a = 2,
¥ 7 gnaci MH po3TIsAIa N TOTOMHI IePeTBOPEHHA ILINX BHpa-
318. Tenep poanTaHeMO TOTOXHI NepeTBOPEeHHA ApoDOBUX BHpasis.
Ak Bu 3HaETe, OCHOBHA BJIACTHBICTEL BiIHOLIEHHA BUPaKAEThLCHA
TAKOI0 pPIBHICTIO:

=1 € TOTOXRHICTIO, OCKLIEKH BOHA

Hanmpuknaja, piBHICTE

a_.am
b bm’
ne a, bim — pedaki uncaa, npudoMmy b0 i m#0.
PanionaneHl ApodH MaloTh BJIACTUBICTE, AHANOMNYHY OCHOBHIN
BJIACTHBOCT1 BIAHOIIeHHSA:

AKUL0 YUCENBHUK | BHAMEHHUK payionalbHozo dpoby nomHo-

Fumu Ha o0uH i moi camull HEHYAbOBUU MHOZOYNEH, MO
ompumacmo dpib, momoxno pienuii danomy.

/0o BracTHBICTL HASHBAKTE OCHOBHOW BJACTHEICTIO palllo-
HAJBHOrO Apo0y H 3a0HCYIOTh:

A A-C
| B B-C’
ne A, B i C — MHorouleHu, npuuomy mHorounenu B i C

HeHVJILOBI.
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. : - : A-C
BignosigHo A0 i€l BA1acTHBOCTLI BHpa3s e
A

TH Ha TOTOMHO piBHHIH Homy apid 2 Take TOoTOM¥HE NEepeTBO-

MO HA 3aM1HMN-

peHHA HA3HUBAIOTH CKOpOYeHHAM apody Ha MHOKHHEK C.

*+dy+4
= 2) ; 3% — .
24a°h 3x y +2y

Poze'ssanna. 1) Onaounenn 6a’b® i 24a°b* mawTh culisHII
MHOKHHEEK 6a°b”. Toni Mo¥HA 3alIHCATH:
* ¥
Enabﬂ a *Eu“h‘! a

— —_—
 —

24a’h'  4b°-6a’B° 4b°
2) PoaknageMo YuceNsHUK AaHOro Apoby HA MHOMHWKHN:
3x+15y 3 (x+5y)

3x 3x
OT:xe, yHcelbHHK 1 3HaMeHHHUEK JaHOTr'o JApody MaloTh CIILIBHAN

MHOMHHEK 3, CKOPOTHBINH HA AKHI OTPHMYEMO:
3(x+5y) x+5y

3x X

3) PozknaBmn nonepeHLO YHCeIbHHK 1 3HAMeHHHK AaHOTO

npody Ha MHOXHHUKH TA CKOPOTHBIIM HA CHINLHHUI MHOXHHK
y+ 2, OTpPHMYEMO:

y +ay+4  (y+2) y+2

2y w2y
3 OCHOBHOI BJacTHBOCTI ApofV BHILIHBAE, IO
A -A ; %A A
B -A\"B -B
. . =4 A&l ;
Ko:ken ia gpobiB — i — MoKHa 3alHcaTH YV BHIIAII BH-

7 B -B
pasy ot TOOTO

<4

-A_ A _ A

B -B B
HPHKIAJ 2)) CxoporiTs Api6 —— .

2
Pozg'azamuna. Maemo:
4a-20 4(a-5) 4(a-5H) __E <
S5a—a- al(b-a) -ala-5) a

Da-a
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]]PEJEAJI 3. 3sejnits apib:
a
1)

no sHaMeHHHKA 15ab’c”;

5he”
(i}

a+2b

-b
3) e no aHaMeHHHEKa 3b — 2a.
2a-3b

Poszg'azanna. 1) Ockinekn 15ab’c® =5b¢” - 3ab’c®, To HOBHMIL

3HaAMeHHHMK BlIpI3HAETLCH BlJl 3HaMeHHHKA JlaHOI'o Apoby MHOM -
HurKoM 3Jab’c®. Orike, uMcellbHUK i 3HaAMeHHUK JaaHOro jgpoby

TpeDa NOMHOKHTH HA JOOATKOBHMI MHO:RHHEK Jab-c. MaeMo:
a®  a’-3ab’c®  3a’’c”
5be’  Bbe’ +8ab’c”  15ab’c’

ala-2b)  a"-2ab

a+2b f{a+2b)(a—2b) a°-4B*
3) lloMHOMHBINK YHCeIBEHHEK 1 3HAMEeHHUE TaHOro npoby Ha
ypeso —1, orpuMyvemMo:
a-=b % (a=b)+(-1) - b—a

2a<3b (2a-3b)+(-1) 3b-2a

IIPHKJAJL 4. 3Benits 1o coijibHOTO 3HAMEHHHKA Apobm:
2 2

1) R S M —— i a0
Qah ba'b a+b _a-=b a--36 a +6a

Posze'azanna. 1) MoskHa B3ATH 3a CILJILHAN 3HAMEeHHHK Jia-
HUX ApobiB fo0VTOK IXHIX 3HAMEeHHHUKIB, AKHI JopiBHIOE d4a’h’,
ITpore 3pyuninie 3a cninbHUI SHAMEeHHUK Y34TH ofHouleH 18a'D®,
cKOHcTpyHoBaHMI TaKuUM uMHOM: fioro KoedinienT 18 € HaliMen-
[IIUM CTILIBHAM KpaTHHM KoedinienTis 9 1 6 sHaMeHHHKILIB JaHAX

npobiB, a KOMXKHY 3i 3MIHHIAX a i b y3ATO B cTeneHi 3 HalGILILIINM
NOKAZHUKOM CTelNeHd, 3 AKUM BOHA BXOIHUThL ¥V 3HAMEHHMKM JlA-

HHUX JpoDi1B.
Ockinbkn 18a’b’ =9a°b° -2a°, To HOAATKOBMM MHOMKHUKOM

2 .
nna apoby Q_TEE € oxHouneH 2a’. Ypaxosyioun, mo 18a’h’ =
a

2) 10 3HAMeHHHEKa a® — 4b%;

2) danumniemMo:

<

=6a'b® - 3b°, OTPHMYEMO, III0 J0AATKOBHM MHOMKHHKOM A4 IpO-
5n°
6a'b’

OT:e, OTPUMYEMO:

oy € OflHO4YIeH 40",

2m  2m-+2a da’m _
9a°6° 9a’®-24° 18a'h®’
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5n°  5n +3b° 15b°n°
6a't® 6a'b®-3b° 18a'p°
2) Tyt cuineHEuil 3HAMEeHHUK AaHUX npobis nopisHIOE 106YVTKY
IXHIX 3HaMeHHHKiIB. Maemo:

1 B a—~b B a-=b _
a+b (a+b)a-b) a°-b*"
1 a+b a+b.

a—b (a=b)a+B) o —b*

3) llob 3naiiTH cOlIbHUH 3HAMEHHHUE pallloHalILHHUX Apobis,
OyBae KOpPHCHHM IoHNepe/HLO PO3KJIACTH 1XHI 3HaMeHHUKH HAa
MHOMKHHKH:

a*—36=(a+6)(a-6), a*+6a=a (a+6).

Or:xe, CIILIBHAM 3HAMEeHHHKOM JaHHX ApobiB Moe cayryBaTH

Bupas a (a + 6)(a — 6).

. 4a” * 4a° 4a” 4a°
Toxi — = - =— =3
a -36 (a+6)la-6) ala+6)(a-6) a —36a
6 _ ""6 _,6(a-6) _ 6a~36,

a” +6a al(a+6) af(a+6)(a-0) a’ ~86a
- x -1
JIAJL 5. IloGyayiire rpadik pyHKOil y= 1

x.-.-

Posé’asannsa. lada pyskuia BusHaueHa
IpH BCiX 3HaYeHHAX X, KpiM 1. Maemo:

x -1 (*—~1)(x+1)
I-l_ x-1

TOOTO y=x+1, Je x # 1.

OTt:xe, IMyKaHAM rpacdikoM € Bcl Toukn
npaMol y=x + 1, 3a BUHATKOM OJIHI€1 TOYKH,
aﬁc:u:nca .ﬂ}cm nopisaioe 1 (puc. 2). <« Puc. 2

=x+1,

'ﬂ. JI1a Ko HOTO 3HAYEHHA @ po3B’ A:iTh piBHAHHSA
(a® 9}::.' a+ 3.

Poze'azanna. 3anEmemMo JaHe piBHAHHA v BErAAAl (a + 3)x
*(fa—3)x=a+3 1 po3risgHeMo TpH BHIAJKH.

1) a=3.

Toni orpuMyemo pisHAHHA Ox = 6, AKe He Mae KOpeHiB.

2)a=-3..

¥ nsoMy BHNaaky orpumyemo piBHaHHA Ox =0, xopeHeM
AKOro € Oyab-AKe YHCJIIO.
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Aa+dia#-3.
a+3 1

(a+3)(a- 3} a-3

Bidnosidv: axmo a =3, To piBHAHHA He Hﬂg Eupemn, AKII0
a=-—3, ToO KopeHeM € DyJb-AKe YHCJIO; mr.m;n a+3ia+-3, To

1
=—, 4
a-a

Toai x=

] 1. Hki BUpa3n Ha3MBaTb TOTOXHO plﬂHHMH" 2. Ulo Haaﬂuapm
TotoxHicTio? 3. ChopmynionTe nﬂHuEHy BNacTUBICTb pal.ﬁtmanh-
Horo gpoby. |

. - ¥
4 .

AR roBOPUMO TA MUIIEMO YKPAIHCBKOKO (TPABK

6a”
26.° Aromy 3 HaBeleHUX nnpam TOTOMHO JOpPiBHIOE Apid E
a
.y ) 124° 3a*
' '1 .-'—; 2 —.; | 3 : 4 ?
} ) oy ) 48a ) 12a°

21’ Un E TnTnEHlﬁTiﬁ PlBHIL‘:TL
3m” am_ N 4x"  xf 8m® 8m’

= ) im Ty ) 16x' 4 3) 97  9nm® ¢
28.° Uﬂupunﬂ- ,&plﬁ
14a” b ¥ dabc -10n""
1 Wt O —' 51 : 7 :
) 21a ) EHIE , ) lﬁﬂb: . ] 5::"5
Eﬁ’ﬂ 1) 24x7y" 6) a6m'n' 3) 3pq

126" 32xy 42m°n""’ -9p°¢"
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29.° llopaiiTe YacTKY V BUrAAAL Apoby Ta cKOpPOTITE OTpHMAaHMIT

npi6:
1) 6a : (18a%); 2) 1667 : (48b"): 3) 35a®b® : (—49a®bh").
30." CropoTtiTh Api6:
3x 5¢’ 16ab’ 12a°
21y 10¢ 40ab —42a
5x” 2m’ 63x°y" ~13a’b’
2) —; 4) — 6) — 45.'5; 8) 33
6x m 42x 'y 26ab
31.° CnopocTiThe BHpa3s:
—1 -1 | o/ |
1) —; 2) —; 3) —; 4) ——.
= = )= =
32.° BizHoBiTE piBHOCTI:
a da°e’
3 6a 9a 156
2) _m=4m=_ﬂ= :Em"ni
n 2n® mnp
33.” 3senite aApibd:
6
1) !:13 10 3HaMeHHHKa b"; 3) = 0 3HAMeHHHEKA 35X°y;
Xy
m ak
2) = Io aHaMeHHUKa 2Tn'; 4) = no saaamMeHHHUKa 24pc.
n 4

34. 3BeniThs Apio:

1) :E;__ Jo 3HaMeHHMKa y°  3) 10 3HaMeHHHEKa 12mn-.

2

I 4mn
2) :—b no sHaMeHHHUEKAa 6b%;
35.° CroporiTs npib6:
a(x+2 Tx-21 V=28
1) 2222, 5), =Y, 9) L==°,
b(x+2) 5x-15y 10+ 2y
s 2
9) 4(a E! ; 6) 4a E[}b; 10) a +4ﬂ+4:
(a-6) 12ab Q9a +18
3 o 2
¢ (c—4 6x+12 e —Be+9
g) SO XD ; i1y £ =21,
¢ (c—4) bx ¢ -9
2a +2b - 5b 31
4) 2o i) == 12) — :
T(a+h) a- —bdab m--m+1
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36." CroportiThs Apib:

a—b m® —5mn x"£35
2(b—-a) 15n-3m 5% e
3x-6 Ta' —a’b ! _12y+36
2) L 4) — 55 6) 2 .
dy-2x b -Tab 36—y
37. Croportits apib:
3m - 3n x*-49 b’ —b*
1 . 4 : i ;
) Tm—n’ ) Grvaz )
5a +25b 12a° -6a Tm® +Tm+T
2) =53 5 ; B ——
2a +10ab 3-6a m -1
4x-16 b -1 64— x"
g =K 6) —oides: 9 —r—£N
16y 096" +6b+1 3x —-24x
38.° 3seniTs Apib:
1) 8 a0 3HaMeHHuKa 4a + 8;
a+2
2) = 0 3HAMEeHHUKa m* — 9n®;
m-—a3n
x
3) Jlo 3HaMeHHHKa Ty — 14x;
2x-y
ob
4) Ao 3HamMeHHHKa 4a® + 12ab + 9b6%;
2a+3b
+1 |
5) : I0 3HAMeHHUKa r°— 1,
x+x+1
39.” Ilogaiite Bupas x — S5y v BUrAAAL Apody 3i 3SHAMEHHHKOM:
1) 2; 2) x; 3) 4y°.
. ) G
40.7 3BeniTs apib - - 10 3HaMeHHUKA:
1) 56 — 20; 2) Y&— 3b; 3) b* — 4b; 4) H* - 186.
41.° IlomaiiTe nami Apobn v Buraaji ApobiB 3 0JHAKOBHMH 3HA-
MEHHHKAMH:
s R 3d 8p
1) — i1 4 1 1 ;
) 8ab 24* ) m-n (m-n)*
3x 4y X x
2 g— 11 - 2 1 ;
) Tm’n® 3mn* ) 2x+1 3x-2
a+b . 2 a-b . a

- ] 1 -
a-b a -b° }3a+ﬂb a =5
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3a 2a Ta . ¢

] i - 8 i :
) da-4 5-5a ) b-3 9-b°
42." 3BeniThs A0 cOLABHOTO 3HAMEHHHKAa JApobm:
: M, i -1
1) 42 g 1 13 ; 4) :H- i — 12;
15x'y 10x"y x°—-xy XxXy-—y
¢ d 6a . 3a
2 i - 5] 1 ;
}ﬁu"b" 9ab’ ]u-ﬂb a+b
2
) = § s 6) ._IE."":__ §
y-5 y -25 ¢ =16 4-c
43." Croporith Apib:
(3a + 3b)° (6x-18y)" xy+x-5y->5
1) 3 a) ———= 3) =
a+h x -9y 4y +4
44. CKopoTIiTE Apib:
2m* -72n° A 3 L 9a2bt abt
1) m ﬂz; 2) a —& : 3}ﬂ+3ﬂ! +;1
(4dm + 24n) ab-a-2b+2 a” =ab
B 45." 3aaiiniTe 3HaueHHA Jpoby, nonepelHb0 CKOPOTHUBIIH Horo:
= .. 15a% +10ab
1 , Arkmo a=—2, b=0,4;
‘ 3ab + 2b° N ’
9h" —4¢” 1
2) , AKmo b=—, ¢ =-6;
126%c—8bc®” 3
36x° —12xy+ i
3) yﬂnaﬁx‘ , ARmMo x= 1,2, = —3;
B i
4) ﬂ,} EE, Armo a =-0,1.
a +a

_E 6. 3HalAITE 3HAYEeHHS BHpAa3V:
D 16x° - 4y°
6x-3y
49¢° -9
49¢° +42¢+9

47." 3BejliTh /10 CHLNBLHOIO 3HAMEHHHKA Apobn:
1 2p : 31 : 3) Eﬂ - a+3 :
ap-15 “yp =27 a -Ta a —-1l4a+49
da+1 ., a=2 2x 3x . 4

— 1] - 4 \ i
O0a° -6a+1 9a° -1 113—1 xr=-2x+1

- IPpA X =20, ) =—2;

2)

npu ¢ =—4.

2)

2 +2x+1
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f..--: i i -

L
2.ty~yﬂ_! AKIO —=2.
3xy+x U
Akx BH aymMmaeTe, 4 icHVe coocid posB'sizanHsa miel sagawui,
BigmMinHm B Bamoro? Ilonikasrecs, AKe PO3B A3aHHA 3HAM-
IIJIH Ballll OJHOKJacHHKH H OJHOKJACHMILL.

<= 48." 3HallniTh 3HAUYEHHS BHpA3Y

49." 3HaAMIITE 3HAYeHHA BHpPAa3V e AKIIO E:i
50.” Bigomo, mo 2a — 6b=1. ﬂﬂﬂﬂﬂiﬂ'hﬂﬂ‘ﬂﬂgﬂﬂﬂﬂ BHpAaay:
= :31:-; - ﬂ:’:a +g::5.!:"
2m-—1,6n

31.” 3uailiniTe 3HAYEHHA BUpPAa3y 5 ARINO 4m+3n =8,

32m" -18n

P ; 2

5% Yy | e g —a -a+1
. H ICHYVE Take€ dHaYUeHHA a, IIPpH AKOMY .Il,r[.ll E =

a +a +a+1

HabyBae Biji'eMHOro 3HaueHHAT
93.” IloGyayitte rpadik GyHKIILI:

2 2 F:
x -4 x -10x+25 2x —-4x
1) y= ; 3) y= - ;
x+2 xX—-9 X
x-3 2 2
2) uy= - 4y y= E :
) ¥ 3=x >y x+4 x+4
04." IMobyayitre rpadik GyHEHIL:
. 2 2
x —8x+16 x"-3x 2x°-2
1) ¥= ; 3) y= —————
x-—4 X x =1
2) y=x-=;
X
53.” Ilobynvitte rpadik byHKIII:
X x -1
1) y:u; 2) y= ;
x | x |-1

56.% Jlna Ko HOrO 3HAYEHHA a Po3B AMKIiTH PIBHAHHA:
1)ax=1: 3)(a—6) x=a*—12a + 36;
2)ax=4a" 4) (a®—4) x=a — 2.

57.7 Ilaa KoMKHOroO 3HAYEHHA a po3B’ AKiTh piBHAHHA:
1)(a+3) x=3; 2) (a*—9a) x=a*— 18a + 81.
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YYUMOCSI BACTOCOBYBATH MATEMATUKY ~

28. Hlomicaunuit 6oaxer ciMm'l lleTrpeHKiB (hopMyETHECA 13 3a-
pobiTHOI nnatH bdateka (24 600 rpr) i Mmarepi (25 400 rpr),
nigeumeHol cTunedall goEeKH (2910 rpH) Ta neHcll aiayca
(8690 rpn). Ha onnaty KOMYHaJIbHUX [OCIYT BHTpPavYaEThCH
12 % sarankHoro 0rHOA:eTy, Ha XapuyyBaHHA — 34 ", Ha Ho-
KYVIOKY HeOpoJoBOJBYHX ToBapiB — 22%, Ha TpaHCIOpPTHI
saTpaTi — 10 " . PemTa rpomeii iijjle Ha oMAATY BIANNOYHHKY,
po3Bar, MeJHYHHX MocJayr 1 saouiagxedHa. CKlILKH rpUBeHb
34/ IMINAeTHLCH Ha OCTAHHI NepepaxoBaHl cTaTTl ciMellHOr'o
Do KeTy?

IlizHaliTeca, 3 AKX BHTpAT CKJafaeThcA DO eT Ballol
poAVHH, POAHH BAIIMX poaudyis 1 3Haiiomux. IlpoeeniTs no-
cnigmenHs ra 3'Acyiite, Ha AKi cTarTTi G0N ETY BUTPAYAETLCH
Haitbiapme KomTtis., PagnMo mijg 4ac BHKOHaAHHA IILOTO IIpoO-
eEKTY ob’efHATHCA 3 OJHOKNACHHKaMHM H OJHOKNACHHIIAMH
B rpyny, 1mob oTpuMaTi Ta odpobuTy gskomMora Oinblie JaHWX.

ﬁj Br1PABHA AO114 #HMGFEHHH S ,

59. Copocrith BHpas:
1) (x+2)(x—9) =3x (3 — 2x);
2)(a+9)(a—2)+i{a +4)(a — 5);
3) (y —8)(2y +1) - (3y + 1)(y — 6);
4) (2x — 3) (22 + 3y) + (3x + 2y)(B3x — 2y);
N (x+1)P—(x-3)(x+3)
6) (y —4My + 3) — (y — 6).
== 60. [TobyaviiTe rpadik dyvHKI:
1) y=2; 2) y=2x; 3)y=2x-1.
61. Axoro HaliMeHOIOro 3HaYeHHA Ta IpH AKHX 3HAUYeHHAX a i b
Habysae BHpas (a — 2){a + 2) + 4b(b — a)?

- —

62. Ha cropoHax KBaJpara sanHcaHO YOTHPH HATYPANEHUX YHC/IA.
¥ KoHII BepUIMHI KBajipaTa 3allHcaHO 4YHCJ0, AKe J0plB-

HIOE NOOYTKY uMcen, 3aMHCAHUX HA CTOPOHAX, A AKHUX U
BEPIINHA € enlabHo0. CyMa uHces, 3aHCAHAX V BEpIIMHAX,
NOPiBHIOE DO. 3HANAITE CYMY YHCce]l, 3allMCAHHX HAa CTOPOHAaX

KBajJipara.
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3. lopaBaHHA | BIAHIMaHHA

pauioHanbHUX Apoois
3 OAHAKOBMMM 3HAMEeHHUKaMM

Bu 3HaeTe npaBuia J0JaBAHHSA 1 BIAHIMAHHSA 3BUYANHHUX ApO-
0iB 3 OJHAKOBHMH 3HAMEeHHHEKaAMH. IX Mo:kHa BHpasHTH TAKHMH
PiBHOCTAMHM:

a b a+b

s et — .
c ¢
a b a—h
c .r.' c

Ja TAKHMH CAMHMHM NpaBUIaMi J0Jak0Th 1 BITHIMAIOTE panio-
HallbHI Apo0H 3 OlHAKOBHMH 3HAMeHHHKAMH.

o6 dodamu payionaivHi dpobu 3 OJHAKOSUMU IHA-
MeHHUKaMu, mpeba dodamu [xXHL YUCEABHUKY, @ SHAMEHHUK
aiuwumuy mou caMui.

I[IoH sidnamu pavionalibvii dpobu 3 00HAKOSUMU IHAMEN-
Huxamu, mpeba 6i0 YuceivHuUKa nepulozo dpoby eidHamu “u-
cenvrux dpyzozo dpoby, a 3SHAMEeHHUK 3aluiumu moui camuil.

]]Pm BukonaiiTe BigHIManHA:

Tx-5 3x-5 “+%y 12y-25 4 2a-3
1) —— =3 2) ‘”3- 9 f = 3) ——
8x” 8x Yy —20 Yy —-25 2a-1 1-2a

Pose'azannua.
Tx-5 3x-5 TI—ﬁ-{S:-ﬁ] Tx-5-3x+5 4x 1

1 = = v e 0k,
) 8x” Bx® Br‘! B’ Ex 2x
2) y +2y 12;; =25y +3£____{1_2y 25) _y +2y-12y+25 _

i -25 4°-25 y* -25 y*-25

B yz-l{}y+25 N {;,.r—ﬁ}E _y-95

y'-26.  (y+5)(y-5) y+5
4 (. 2a-3_ 4 2a —3 4 2a-3

3) +

Ea-l 1-2a 2a- 1 —(2a - 1] - 2a-1 2a-1
4%2a-3 Z2a+l

2a-1 2a-1

.
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Poszé'asanna. llogamo naamii Apib v BUrAAAL cYMH mizoro
Ta JpoboBOro BHpAa3iB:
2m+n _2m

2n° +3n-15
dHaUYeHHHA BHpaavy e, I].',l.IIHH YHCJAOM.

mn

Pose'azanna. llopamo naﬂmﬁ npi6 v surnaai pmh.’m].l LLIOro
Ta gpoboBoro BI:IPB.EHEI..

= e N 1
2n" +3n 15:&4_311__15_2" E-E'
n n n n n
Bupas 2n + 3 nabyBa€ HaTypaJlbHUX 3HAYEHb IPH OY/b-AKOMY
15

HATYDAJIBHOMY /. Tnuy BHpa3s 2n+3—— ﬂaﬁynae HiTHX 3HAYEHD,
fn

15
AKIIO 3HAYEHHA BHpasy — € II.IJIHM'H_'HIEJIEHH. Ile moxauBO
! .

JiUMmie NpH TAKHX HATYpalbHUX ﬂ]E_[ﬂHEEEI:IHE n: 1, 8, 9; 10,
Bidnosgids: n=1, abon=3, abon=2>5, abo n=15.

.

1. Ak popaTu pauioHansHi APoGM 3 0AHAKOBUMIA 3HAMEHHMKAMK?
2. Ak BiOHATKM paujioHanbHi .qmﬁn 3 OAHAKOBMMKM 3HAMEHHWKAMMK?

.E:: 2c S5c+4d 4d+9c

1) Z+2; wad) ——; 7) - -+ 3
6 6 J d d cd cd
a b ) m+n m-—2n Em+3 2m+3
2) ——=—; 9) —=—=- 3 8 - =
3 3 , 6 6 1{]m 10m
3) E+1""-"_ 6) ga*ﬂb 9b - Eu'

n n Gab Gab
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G4.” IlopaitTe v BUraani apoby BHUpas:

1) E_ﬁ; 4) .r-‘i'y_x-dy:
18p 18p xy xy
a-b a 10a+6b6 6b-a
2% LT N
2 a
3) - a 12b+_ﬂ+15b; 6) x Erg_l_g.:y_z:].r -
2T7a 2Ta XYy x°y
65.” CrnpoceTiTe BHpas:
2
1) a 9 ; 1) 5§+9_4:§+B;
a+3 a+3 x-1 x -1
t 4 b*  20b+100
2) 5= 5) ——+ 3
t"-16 t"-16 b+10 b+10
3) 'ﬂi = e 2? . 6) g _I_%E_%g
(m-5)* (m-5)"" e-7 e-7 °
66." CrpoceTiTe BHpas:
2
c 81 3x+2 0 2x4+7
1 ———g 3 = ;
Jc—ﬂ c-9 }.rﬂ—t.l x=4
a” 36 ¥ 4y -4
2] q - 3; 4] y = — y .
(a—-6) (a-6) y+42~ y-2
67." Burkonaiire jii:
2 2
1) .-:1+i_":-+ a : 1) 81b " a :
c—=7 T-c¢ Qb;a a—9b
aom D t 4
2) i ) - . 3) + 3
m-—n mn-m 3t-6 6-3t
g) 2=y _4x-14y 6) y  1-2y
x -3y 3y—x ' y-1 I—y'
68, CnpocTiTh BHpas:
2 2 2 -
1) i+_; 3) m+2n  m En;
y-1 1-y 2Zm-3n 3n-2m
o) B¢, 3d £ b L 49
c-d d-¢ 2b-14 14-2b
== 69." 3saligiTs 3HAYeHHSA BHpasy:
e 2
a —-48 16
1 — ——— [IpH a = 32;
) a<B  a-8 p ;
2) G f-3E+T+ k. opu ¢ =—3.

-8 8-¢°
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! 70." 3HalijiThs 3HAYEHHHA BHUpa3y:
1) EI+3 6x—1

x -16 15—,1.:E
at+a Ta-9 ket e
at-9 a*-9 P dEk

opu x=-—4,1;

2)

71." CopocTiTs BHpas3:
5n—1 Tn-8 8n+T 3 olk+1N R
1) - - - g) ———+ Y =
20n 20n 20n BE-1 1-k 1-k
72. CopocTiTs BHpAa3:
6a-1 4a-7 -2a-2 Im+2 m-9 1-Tm
1) + + - a) —5——— s +—F")
l6a-8 16a-8 8-16a m -4 4-m m -4
73." llopaiiTe v BUrAsaai apody BHUpas:

15-8a 14-Ta m*“ —8n 2m— 8n
1) - £ T 3) - -— .
(a-1)" (1-a) (m-2)(n-5) (2=m)(5-n)

3°+12  12p

i | + E;
(b-2) (2-b)
4. Eﬂpr:m*nTL BHpas3:

1 x* -16x Ex+¢?, 2) y +y 2 y+36
(x-7)" (T-x) (W-6)(y+2) (6-y)(2+y)

75." loBeniTe TOTOMXHICTE:
] (at+b)’ (a-b)" o 2) (a+by’  (a-b)
dab dab B aiap

6." Hosenith, 1110 NpH BCiX JAONYETHMUX 3HAUEHHAX 3MiHHOL

aE—ﬁ Ta-4  3a+6
BHpa3 - - + = Hﬂ'ﬁ]mﬂﬂ JOINATHHX 3HAYEHDb.

(a-2)* (a-2)' (a=2)*
17. JloBeniTh, 10 OpPH BCIX AOOYCTHMHX 3HAYEHHAX 3MIHHOL
2-b T7-3b ‘Tb-20 g2
BHpAa3s = — ~ HabyBae BiJl' eMHHX 3Ha4€HB.
(b-3)" (b-5) (B-9)
78." llopaiire nanawit aApid v Buraaai cyMu abo pisEuni ninoro
Ta ApoboBOro BHPA3iB:
2
1) :c+3 2) i —Eu—ﬁ_
X a-2
79" Ilopaiire panuii apidé v surnaai cymu abo pisauni ninoro
Ta npoboBoro BHpasis:
da-b b* +Th+3
1) —; 2) 4
a b+ T

2)

=2.
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e & X =
<= 80.” Bigomo, mjo —=4. 3HailiTh 3HAUYEHHS BHPAa3Y:
y

2 _3 .E+ 2
1) £ gy X4, 3) CA
x b xif
Ax Bu AyMaeTe, 4H icHye cnocib poss’sgsanna 1iel sangaui,
BI,I[MIHEHH BLI[ H-E’IDIDP'D? ﬂﬁll‘ﬂ'ﬂﬂPlTL 3 ﬂﬂHUHJIHEHHI‘EEMH ]r‘l.r

OJHOKJACHHUIAMH cIIocoOH I}UEB A3aHHA Oiel 3ajayl.

81." Bigomo, mo E=-—E_ SHAHJIITE 3HAYeHHA BHpPA3YV:

2 2
1) a-— b 2) 4a+5b; 3) a“—2ab+b \
a b ab

82." 3HalixiTe vei HaTvpansHi 3HAYEHHSA 1, IpH AKUX 8HAYECHHA
BHpAa3y € ILINM YHCIIOM:

n+6 3n" —4n-14 An+T
1) ; 2) — - 3) =

n n 2n-3
53.7 3HaiigiTs yel HaTypaibHI 3HAYEHHA N, PN SKUX 3HAYeHHSA
BHpa3y € NITUM YHCAOM:

2
1) Bn—g; 2 n +2ﬂ-3; 3) O9n-4

n n 3n-5
EHPHEH’&!J NMNOBTOPEHHHA -

84. 3a 5 pokis; iz 2019 no 2023 pp., VEpaiHCEKI IMKOJMADPKH
3100y Ha €BponelcbKHX MATEeMATHUYHHX OJIIMIOIagax cepef
nisuat (EGMO) 19 menaneit. KinbkicTs cpibHHX mMepaneil
cTaHOBATE 220 % BiJ KINBKOCT1 3010THX, a4 KLIBKICTE ODpoH-
30BHX — 60 Y% Big KinbKocTi 301M0THX Meganeidl. CKLIBKH 30-
noTuX Menaneii anobynm 3a Ieil nepiog Hami aisuara?
IponoryemMo BaM IMpOBECTH TaKe MPOEKTHE AOCTIAMEeHHA: 3i-
Opatn imdopManio Tpo Te, AK BHCTYNAala KOMaHIa Y KpaiHn
Ha EGMO, nounHalouy 3 mepliol oJdiMIlagH
(2012 p.). llobyayiiTe BIANOBLAHI AlarpaMu,
CHOPHCTABIIHCE KOMI I0TEPHUMH IIporpaMaMu
Excel, Word, Visio. PatnMo cTBOPHTH Ipyny
3 BAIIMX OJHOKJACHHUKIB 1 0ITHOKJACHHUILE JJIA
BHBYeHH#A ieTOpil BUCTYIIB HAITUX AiBYAT.

85. Posp ' amiTh pIBHAHHA:
1)1 -4(x+1)=1,8—-1,6x:
2) 3(0,0x —4)+8,5x=10x—-11.

86. [losenirs, mo Bupas (a + 4)(a — 8) + 4(2a + 9) npu Bcix 3Ha-
YeHHAX a HabyBae HeBil eMHHX 3Ha4YeHb.
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=== roTYeMOCs 10 BUBYEHHS HOBOI TEMMA"

87. 3amicTh 3ipoYKM 3anMIIiTHE TaAKWil OofHOWIeH, Hob0HN cOpas-
nyBanacd piBHieTh: _
1) ab-*=a'b"; 2) 51'!;,.!:1 -*:lﬂfy“; 3) Gx % =12x".
88. damicTh 31poYKH 3aNALOIITHE TAKWH MHOTOYWIEH, obn copas-
I yBanacH plBHICTE:

1) *-(a-b)=(a+b)a-b)"; 2) (a+10b)-*=a” -100ab".
89. 3BeliTh 0 COLIBHOI'O 3HAMEHHHKA Jpo0OH:
1) — 125 ) 22y L,
da 3b x-2y’ x+y
idm . 3n y : 1
2) i : ) —= 1 "
Pq  Pq 6y-36 y -6y
3) 5 : 6 ; 6) E1
m-n m+n a -1
--.. = ¥ - - _ T -,_. ; '... .."
[P vummocs POBUTY HECTAHOAPTE

90. Yu moxke napHe YUCJI0 MATH HeMapHUX NINBHUKIB Dinblue,
HiK mapHux?

4. lopasaHHA i BIAHIMAHHA

pauioHanbHUX apobis
3 Pi3HUWMWN 3HAMEHHUKaMW

3acTOCOBYIOUMH OCHOBHY BJIACTHBICTL pallloOHAaJBLHOro JApoby,
nogaBaHHA 1 BiqHiManHA ApobiB 3 pISHAMH 3HAMEeHHHKaAMH MOMKHA
3BECTH [0 JojJaBaHHA | BIiAHIMAHHA ApobiB 3 OJHAKOBAMHA 3HAa-
MEeHHHMEKAMI.

. A, L C
Hexail Tpeba gogaTtn ABa panioHAIBHHX JpodH — 1 —.

B D
A A'D C C*B
Mo:Ha 3anucaTH:; —= ) = —_—
B B-D D D-B
. A C AsD C:‘B A+‘D+C-B
Toal —+—=4"9%——= .
B D B*D D-:B B:D
TyT 3a eniasani 3HAMeHHEHK BHOpaHo BHpa3, AKHH JOpiBHIOE
noOYTKY 3HAMEeHHUKIB JaHuX Jpobis.
Ja3HAUHUMO, 1110 JOoOYVTOK 3HAMEHHUKIB JaHHX JpoDiB He 3aB-
KIH € HaH3pVYHIIMHEM cIlIBHHEM 3HAMeHHHKOM.
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Haranaemo, mob sHaliTH coinsHell 3HAMeHHHEK 3BHuUaliHMX
npobiB, MH 3HAXOANIH HAlIMeHIIIe clIiIbHe KpATHE 3HAMEeHHHKIB,
pPO3KJIaJAa0YH 1X HA NPOCTI MHOKHHKHN. AHaJTOrIYHO, 0D 3HAHTH
COIIBHUI 3HAMEHHHUK palioHaNbLHWUX ApobiB, Moike BHABHUTHCH
pVYHHEM NOonepelHbBO PO3KJACTH 3HAMeHHHKH HA MHOMHHKH.

RJIAJL 1. CropoctiTe BUpas:
b+1 l-a 2a 1

1) 4 3 4) ;
abe ac 25 10a+a” 3::—15
m n X x+2
2) - - 0) S —
Tm+Tn Tm-Tn x-4 ;:n:-E
3) l{ln+14+ 6 _
n*-49 7-n’

Poze'azanna. 1) CoiibHAM 3HaAMeHHWKOM JaHWUX JpobIB €
oaHouneH a*be. O1xe,

b1 "1<8 ~ab+a+b-ab a+b
PO . " 2 = s
abc ac a“be abec
2) Posknasmm nomepelHbBO 3HAMEHHHKH JaHWUX apobDiB Ha
MHOMHHUKH, OTPHMYEMO!
M =mn/ m+n/

m fi m n

Tm+'i“n Tm-?n Tim+n) T(m- n]

_m(m-n)=n(m+n) _ m* —mn—mn- n® m° ~2mn - n

T(m+n)(m—-n) 7m%*=n?)  T(m®-n?)
3) Maewmo:
1ﬂn+14+ 6  10n+14 “*"'ﬁ _10n+14-6(n+7) _
ni-49 * 7-n {ﬂ-‘i"}{n+’i’} n-T  (n=-T)(n+T7)
1£]n+14 6n-42 . 4n-28B  4(n-7) 4
(n-Tn+T7)  (-Tn+T7) (n-Tn+T7) n+T
2a N 2a 1

4)

25-10a+a> 8a-15 (5-a)° 3(a-5)
_ Y2a4 "Y1 6Ga-a+5 _ 5a+5
“(a=5)* 3(a-5) 3(a-5)° 3(a-5)""
a) ¥ nbOMY BHNIAJKY CHINIBHHUH 3HaAMeHHHEK JaHHX ApobiB Jo-
pPlBHIOE JODYTHY IXHIX 3HaMeHHHWKIB. Tojl
=2 g F e D _x(x-2)—(x+2)(x-4) -2y -2 +4x-2x+8 o

| —

r—4 o 1932 (x-4)(x-2) B (x—4)(x—-2)

= - i . 4
(x-4)(x-2)
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Elc

Tc—-2%
Posze'asanna. llogasmm Bupas de v BHIIAIL ﬂpoﬁy 31 3Ha-
MEHHEKOM 1s OTPHMYEMO: Y

Tc=-2/ '
21¢° e 21¢” 3.-: 21¢” - 21¢” +6c  b6c il
Te-2 Te— 2 1 Te-2  Te=2-
Baynaﬂmun. o cyma il pisHuna aBox pau:mn;ﬁmﬂﬂx npobis

€ panioHalbHUMH apobamu,

—3c.

ARJIAJL 2. Ilopaiite y Buraagi apoby Bupas

] 1. ¥k BukOHaTU AoAasBaHHA | BiAHIMaHHA pauioHansHux Apobie
3 piaHMMK 3HameHHukamn? 2. Wo e :Ewbm Ta pi3HULEID ,chm

pauioHansHMx apobis?

91.° Buronaiite mii:

x ax 4 3
1) —4+—; 4) —=; 1) W=
} ) 35 )
2) 2-2; 5 T Y-,
14 i " 4n 6n S5a 15ab
n c d m ¢
3) ———; ﬂ ——— 9 + 2
} 8 6 J b 3b :-] abe abm
92, Ilopaiite y Bﬂr.rl:ﬂm apoby BHpa3:, -
X m n T &k
npI-L s 3 Bl o 5)
8 12 _ n m % cd cp
4da a x 1. "% & ba Ob
—+—7 4) —+—=; 6 ~ :
“ 7, 4 }Ey EE’ ]35c“ 14¢°
93.° EIIQBE:I‘ITLBHpaa |
a+7 a-4 A x+4 -3
e —i— D 6 —-L—;
12 9 N 11x 11y
Ej Eb—'i"-:.'_ﬁﬂb+2c; i 7 u+b+n—c:
| . 6 15 ab ac
- 3x-2 3y-1. » k+4 3k-4
3) -l 8) ————5—;
X T k k
6p+1 2p+8 x -
gy 2241 _3XY. gy 2 1
p 3 x x’y
5) Em—n_.tm—ﬁn; 10) ¢+d'r: —Ed.

14m m ed* d®
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04." BukoHailTe nojaBaHHA abdo BiAHIMaHHA Apobib:

1) 9—5&_ T—E.-:-;
b c

gy 4d+7_d-6
Td 6l
m—-n - N
3) =
mn np

95." Bugkonaiite mii:

1) E+3I 2
r x41

2) =———;

fn m+n

— s —

06. Ilopaiite v Buraani apoby Bupas:

1) — 43
a-b b

097.° CopocTiThk BHpas:

1y 1 1

E] 2 30 3
a ﬂ[ﬂ—ﬁ]
3 2x+2

3) ——— :
x-2 x(x-2)

98." Buxkonaiire mii:
1 1 N 1

b[ﬂ b] ala —El]:

-
b b(b+2)

ﬂ[ﬂ+b} h{ﬂi+b};

6a+2 2a+4
4 ol M
) = f‘t' -
1 1+x
) —= :
)  x
6) l—ﬂb_;!_—ﬂd.
abe acd
3 X X
: D) ™ ;
a-3 a+3 2y+1 3dJy-2
C ﬁ}ﬂub_ﬂh&_
3c-1 3f+1 b a+b
¢_5r+4_ 3) b A 2
x+2 h=2 b+2
o

2(y+3) 5(y+3)
5mjl-_3 B im+4
2(m+1) 3{m+1]‘
c—a c+b
+ -\
a(a+b) bla+b)

0)

X B - )
5(x+7) 6(x+7)
4n+2 | on+3
3(n-1) 4(n-1

3)

4)

99." Buxkonaiite gogapanHsa abo BigHiMaHHA ApobiB:

1) a 3ﬂ+1

a-2 3Ja- E
2) IB___E
b*+3b b

3) 2 % c—-1 ;

e+l c“+e

=
2d-8 d-4
m+l  m-1

2)

3m-15 2m-10

6) dx—4y B 3u—-x

x-2xy =xy-2y° '
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- —
1nu E]]p{}ﬂTlTI: BHUpA3:
2
1) _2___ lﬁ 3) a’ b b
m m +Em Eu +2.-:1.r':-' ﬂ+b
a-2 a-1 b+ 4 a+4
2) - : 4) o o :
2a-6 3a-9 ab-b" a°-ab
101." Buxkonaute aii:
3 x+4 bh 1
| + ; 3 - :
}x+3 ¥ -9 ]9.5"*—4 3b-2"
ﬂg | m .l':l"t2
2) 2 o : 4) . X '
a -64 a-8 m+8. m +10m+25
102" CopocTiTh BHpPa3:
Z 2
I n
o a——"_ ) B —— :
y —81 y+9 n-7 n -14n+49
103." ITopaiire v Burasmi npody BUpas:
rLd
1) 241; 3) ™4 By, 5) e o *1.
b n. . m 2m
2
2) X_ 4 g) A7t 2e g B0 g
Y 2b-1
104." BuxonaiiTe gii:
rLd
1) ﬂ—i; 3) Ef;-l+.lrir1:. 2) En-gn 2;
a n" n 3n
2
9) Z4x—2: =5 B Gt
X k-5 y—2
105." CopocTiTs BHpaa:
2
a” +1 a+1 a a+4
1 + D — ]
) a. J2a+1 a-1 ) a’-da+4 ng-i’
bl 2 2
a +b~ a-b 2 D 2
2l ———r— - 6) £ 2 4 2 2t
a —-b" a+bd p—-5 p+d 25-p
+r:+'i" 28¢ 1 +8 2
3) — : ) == —
c—T 49 ¢ y 16-y° y-4
4) 5::+3 +ﬁ2 3»::.;_ 8) 2b-1 421: +2b+1
2a°+6a a" -9 4b+2 4b* -1 3-6b

106." CopocTiTh BRpas:
1) mtn m” +n”

m-=n MM —n

2) .__514..___5"____;
i+y 2xy+x +y°
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2a a+4 x—-6 X xX—3

3] o o= E '; 'ﬁ} P & » o ;
4a" -1 2a +a ¥ +3x x+3 -
1) Eb—E B : : 6) y+2_y—?__ :ﬁ *
b>+6b+9 b -9 y-2 y+2 y -4

107." HoseaiTs, mio Npu BeiX AONYCTHMHX 3HAYEeHHAX 3MIHHOI
3HAYeHHSA JAaHOI'0 BUPAa3y He 3aJIeKHUThH Bl 3HaYeHHA 3MIHHOIL:

2x+1 2x-1 x+7 24 2da i 4
1) - - : 2) -
2x-4 6-3x 6x-12 a’ =16 2a-8 a+4
108." Hﬂ,ﬂ,ﬂﬁTE V BHTJIA41 Apody BHIJB,:]
{5 fpp 2 =2, 3) &*9_ .3,
a+ 2 c—3
a -b° 8m”
2) +3a—b, 4) -2m-1.
3a+b 4dm-3
109." CnpocTiTe BHpAas:
2
1) b+T— 2) Bo——— At 42
b+T 2c=5H
110." CopocTiTe BHpas 1 3HalgiTE {loro 3HAUEHHA:
T 12 3
1) , ARIINO a = 9

2:: 4 r.l—4 n+2

m:+16n° m+4n
2) — , AKmo m=3, n=0,
mﬂ-lﬁ-ﬂg 2m—38n
111." 3HaiigiTs 3HAYeHHS BHpPAa3y:

[y Sl X0 W5
5x—-20 x*-8x+16 :

Ey-l 2y 1
2y 2y~ 1 2y—4y

112." loBeniTs TOTOXKHICTD:

3
3 HRINO y=-2—.

2) =

3

1) a+b_ a +_Eﬁ 0
a a-b a —ab

9) ﬂ+3_ﬂ+1 6 N 2
a+l a-4%a"-1 a° —1

3) Eﬂ!2+‘1__ﬂ 2_ﬂ+1= 1

ai-1 \d+1 a-1 a-1

113." SHalAITE pisHHAIK ApobiB:
a+1 1 1 b —6b
1) &7 —— - 2) —— .
a-=1 a+a+l b+3 b +27
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114.” CnpocTiTs BHpa3s:

Om~ -3mn +J'12 Om” +3mn+n"
am-—-n 3m+n
2b-1 2h

4 -2b+1 2b+1

115." loBeniTh TOTOMKHICTB
3a”+24 6 1 2

2) 1-

a’+8 ﬂﬂ-ﬂﬂ+‘l_ﬂ+2.—ﬂ+2*

116.” CopocTiTs BHpa3s:
1 4b & a-b & a+b
a’-b* a®*+ab b*-ab’

1 1 x x*+4
+ .

2 + 3
x—2 x+2 x"-4 8Bx-2x
1 2 1

—_— - + ;
(a-5b) a°-25b" (a+5b)°
x’ +9x+18 xX+5

2)

3)

4 -
}:cy+3y—2:c—ﬁ y-2

117.” JloBeniTe TOTOXKHICTE:

1 ¢:+3 4 ﬂ—3_+_ 12 _3—3;

a’-3a 3a+9 9-a° 3a
b-4 b -2b-24 2

| c—

%9a-1 2ab-4-b+8a 2a-1

118.” [loBeniTek TOTOMHICTE
1 1 » 1

2)

— =1,
(a-b)la-c) (a-b)b—c) (c—a)(c—b)
119.” JToseniTh TOTOKHICTE
be ac ahb
+ + 1.

[ﬂub}{u—ci_ tbﬂﬂ}{b—r:j {E~ﬂ1{c~bi B
120.* Copocrite BHpas
1 " 1 4 1

(a-1)(a-2) (a-2)(a-3) (a-3)a-4)

121.7 CopoctiTh BHpa3s

1 1 1
+

(@-1)(a-3) (a-8)a-5) (a-5)a-T)
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wr . .
122." lloBeniTs TOTOMKHICTE

1 1 2 | 8 16 32
—+ - + - - —

1< 1+a l+a° £ 1xay 1504 _1-.{132.

1+a

123." NoBeniTh TOTOMKHICTE

124.% IloBeniTh, Mo Koan

3 , 3 6 12 24 _ 48
S T ivdd 1480 -0

l-a l+a

a-c b-a c—bzl! s

b+e a+c¢ a+b

a+b b+ec a#c
- v

b+c a+e¢ a+b

YUMMOCS SACTOCOBYBATY MATEMATHKY

=4,

123. 3a BUaTHI yCIiXH B HABUAHHI CTYAEHT VHIBepcuTeTy Oliecs

OTPUMYE akaleMiuyHy CTHNeHIi10 Npe3nleHTa Y KpaiHu B poa-
Mipi 4400 rpa. 3 nepmoi cTuneraii Big 70 % Biggas mo ciMeii-
Horo Goaxery, 20 % zanumus cobi HA KUINEHBKOBI BUTpaTH,
a Ha pellTy rpofiieil KYNUB MaTepl Tpodaan. ARy HalblabITY
KiIBKiCcTE TpOAHA BiH 3Mir npuadaTH, AKINO OJHA TPOAHIA
komtye 70 rpH 1 B OykeTl Mae DYTH HemapHAa KIJBKICTE KBITIB?

126. 3omuT KomiTye 19 rprH. ¥ HDoORKyNuA € MoOHeTH JIHIIe IO

o I'PH, a B NpoJdaBYHHl — Jauige no 2 rpa. Yu Moxke noKyneub
pospaxyBarTHcs 3a somut 6e3 AoLaTKOBOrO po3Miny rpomeft?
Y pasi CTBEPHOL Bl.E[[[ﬂBl,IIl BH3HAYTe, AKY HaliMeHIIY Kilb-
KiCTH MOHET BiAnoBijiHOI BapToCTi NOBHHHI MaTH NOKVIENb

i NnpogaBdHHA.

127. ¥V 1990 p. v KneBi sapaxosyBantaca 31 craHnisa merpo-
noaiteny, a 8 2024 p. — 52 erannii. Ha ckinsK# BificoTKiB 3a
el yac apocja KUIBKICTE cTAHIIH MeTponoliTeny B Kuesi?
BignoBigs OKpyralTs 10 JecATHX.

%= CTBOPITE I'PYOY 3 BAIIMX OJHOKJACHHKIB 1 OJHOKJIACHHIE

Nnd BHBUYEHHSA icTOpil PO3BHTKY MeTpONOJiTeHY B YEKpalHi.
HiznaiiTecd, Vv AKHX MicTax Hamol KpaiHH € MeTpONOJiTeH.
ITobyayiiTe cTOBIMYACTI AlarpaMH, Akl B1IoOpaKaTHMVTE 3poc-
TaHHA RIIBLKOCTI cTaHIIH MeTponoJjiTeHy. Paaumo ana noby-
JOBH JiarpaM CcKOPHCTATHCH BIANOBIAHHMH KOMI HOTEepHHMH
nporpamamu, takuMmu Ak Excel, Word, Visio. 3a norpebtu

NPOKOHCYIALTYIiTeCH B VUHMTeNA / VUHTENbKH iHGOpMaATHKH,
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ﬁ BrPABH AO5151 NOBTOPEHHA

128. 3HaljiTh KOpPIHL PIBHAHHA:

1) £+I__1=4; 2) ﬂ-—r—_1=3.
" R - 2 3
129. Poap’axiTh cucTeMY piBHAHL:
+y =38, 2x+5y=1
1) x+y 2) y =13,
3x-2y=9, ax—by=-13.

=== roTyemocs A0 BUBJEHHS HOBOT TEMA. 7

-E 130. VraxkiTes uncio, obepHeHe 0 qﬂma

5 5
1) —; 2) T; 3) —3—; 4) —; o) 0,12,
) z ) ) : B )
131. 3HaiigiTe 3HaueHHA A00YTRY:
1) E =, 9) 6+ s 3) E.(_EE]_
20° 18 8 3

132. BukoraiiTe nineHHA:

5] 25
1) 7ee ( 5]1 3) — ﬁ H(—24);

2) 8:— 4) 1—:5—.
1'.':' 3 3

133. 3HaliniTh 3HAMEHHA CTEIeHHA:

o

134. [Isa nopoMH 0AHOMACHO BIAIIHBAIOTH BiJl OPOTHIEKHUX De-
peris piukH Ta IepeTHHAIOTE 11 NepneHIHKYJIAPHO A0 Deperis.
[IenakocTi nopoMmis cTatdi, ane pisai. IllopoMmn 3yerpivaroTbes
Ha Bifgcrani 720 M Big ogHoro 3 Geperis, miciada 4oro NpoaoB-
A yioTh pyx. [licrasmuces Geperis, NOpoMH Biipa3y NOUYNMHAKOTH
pVXaTHCA HA3aJ 1 deped JeAKHH "Yac ayeTplualoThcdA HA BlJ-
craHi 400 M Big apyroro bepera. dxa mupHHA piYKH?
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v

f.._-q i i -

T

3ABIAHHA Ne 1 '
«MMEPEBIPTE CEBE» B TECTOBIH @QOPM|

Vg |

sasdanna 1-11 mawme no yomupu sapiaHmu éiono-
g8idi, 3 axux auwe OJHH ITPABHJIEHHH. BubGepims
npasuasbHuil sapianm aidnoesidi.

1. dxnuil i3 HaBeJleHNX BHpPAa3iB € MIIHAM?
m-+n m-+n m-=n { n

A) ; b) ’ B) . L) m+—.

m T im im

2. llpn saxomy 3Ha4YeHH]I 3MIHHOI He Ma€ 3MICTY BHpaa ” m—?
ﬂ_
A) 0; B) 10; B) 5; 2).0; 5.
. . x+2
3. llpn Aaxkux sHaYeHHAX aAPrymeHTy QyHKLIA Y= —; 2 He BH-
aHadeHAa? il
A) -1; 1; B) 1; B) -2; —1; & '} —2; 1.
: .. A21a"
4. CKOpOTITE JAplb =
14a
3a’ 3a” 3 3
Ay —; ) —; Bye—; I'y —=.
) 2 ) 2 ) 2a’ ) 2a*
g : .. ob—=15
5. Axomy 3 HaBeleHHUX [pobiB TOTOXKHO AOpiBHIOE Apib -bg b ?
b—3 b+3 5 5
A) —; B - B) —; ry —.
‘ 5 ) 75 ey B
. 5x 10
6. BuxonaiiTe BigHiMaHHSA: - - .
x-2 x-2
2 1
P St B, B 5 I') —5.
x-2 x—2
7. Bukonaiite noraBanusA; ol SN
' ' _ m-3 3-m
Ay T2, B) ——; B) 3; I') —8.
m-—3 m-—3a
: 3n°
8. llopaiire v Burnaai apodby Bupas E—En.
n__
A) an : B) 3n : B) lﬂn; r) 18

n—4 4-n n—=6 6-n
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- - . - - - -

2m+1 3m +m-2

3m-2 9m -12m+4
1 1 m m
{Em—ﬂ}z; ") 3m-2° e {Em-ﬂf; e 3m-2

a-12 a-4 a
+

10. CopocTiTh BUpas —; -

a” +4a a a+4d

Ay & )= B) a: M a+d.
a {

9. CopoctiTh BHpa3s

A)

11. Ha saxomy pucyHKy 300paxeHo rpadik QyvHKLIL y= —- -2
y y t/
2
-2 _ =2
/ 0 x A

A) B) B)

V daedanni 12 0o KON HO20 3 mpbox padkie iHGopMayil, No3HAYCHUX
yugpamu, dobepims odux npaswivHiuil, Ha Bauty dymky, eapianm, no-
JHAVCeHUL OYyKaoio.

12. YetaHoBiTh BiAnoBigHicTs Mix BHpazoM (1-3) Ta TOTOMKHO
piBHEM Homy BHupazoMm (A-]1).

Bupas Toromuo piBHMH
BHpPA3
ab - 3a b
1 A) —
g ).
2 4 u
da - 3b
a
_3p? B) ——
3) qg 3&_ b
I —
3
3
n) ~=
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f JI i -

n FOTYEMOCS OO TEMATUYHOIO OLIIMOBAHHST

¥ p=,
o . - . X—-9
1." Ilpn axux 3HaveHHA 3MiHHOI Mae 3MicT BHpAa3 ﬁ?
X +
2.” Cxoportits apib:
10, 8 3
= 3) LA
21a’b 2c +16
Ox + 6x a-—2a+1
2) Zs 4) ——.
3xy l-a
3.” BuxoHailiTe BifHIMaHHA:
Om+5n oSn-m 3x+4 3x+2
1) 3 3 ? 2) g = g =
10m 10m Bx bx
4." CopocTiTh BHpa3s:
32 4 20b°
a +8a a 4b 41
2]{!+3_c—£€; 1) ﬂfﬂ__ﬂ+1+ 23 .
c—3 c¢+3 2a+2 "2a-2 a" -1
i m+ 3n :
5." Binomo, mo =7T. 3HalAiTL 3HAUEHHA BUpa3y:
n
1y 2. > % il
n m

6.” IlobByayiiTe rpadik GyHKILL
2x" +x x" +6x+9

i X xX+3

Apobie. lNigHeceHHs pauioHanbHOro
nApoby no creneHs

Bu sHaeTe npaBiiia MHOMEHHA i AineHHA sBHualtHnx apobis.
Ix moxHa BHPAZHTH TAKHMH PIBHOCTAMH:
a ¢ ac a ¢ ad
— T — : _‘ : = .
b d bd b d be
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- | .
34 aHAJOTIYHMMH NpaBHJIAMH BHKOHVIOTH MHOMKeHHS 1 Ji-
JIeHHS palioHaAIBHHX Apobis.

Hobymxom deox pauionarvHux dpobie € pawionanvruil
dpibh, YucelvHUK AK020 dopisHioe dobymry wuceaAvHuUKia da-
Hux dpobis, a JHaMeHHUK — dobymry IXHIX JHAMEHHUKIS,

aemkow deox pauionanshux dpobie € pauioHarbHuil
dpib, yucervHUr Axozo dopisnioe dobymry HucervHuxa di-
Aen0z0 ma IHaMeHHuRa JdilbHuKa, a IHamennux — dobymxy
HAMEeHHUKA LN HOZ0 ma YuceabHUKa diabHUKA.

HNPHRKJAJL 1. Buxonaiire xii:

21° b a’+2ab a®-4b”
1) -—g—ia—t 3) : :
b 14~ a+9 3a+27
4x 5¢ —35¢
2) (2x-12 4 {e—T).
) ( )* x -12:+3’E ] c+2 , )
21 f bﬂ 2 3 F
Poze'asanna. 1) Maemo: N b e

b®  14¢* b“ 14c 2°

2) llopasmu mMHorowneH 2x — 12 v BUraani npoby 31 3HAMeH-

HHKOM 1, oTpHMyeMoO;
1x 2x-12 dx _2(x-6)-4x 8x

(2x-12)— - =—
x"-12x+ 36 1 x?-12x+36 (x-8)° x—6
3) a’ +2ﬂb a’—4b* .-::{ﬂ+2b] 3(a+9) . da
a+9 = 3a+27 a+9 . (a=2b)(a+2b) a-2b’
ne 5.{: —35¢ 6 T}—-Eﬂ 35\‘.','*{.‘ 7 E»r:{f:_’ﬂ 1 _ 5¢ _
¢+2 c+2 1 c+2 c¢-=T c+2

[IpaBnio MHOMEHHA JBOX ApobiB MoKHa ysaraJbHHUTH JJA
BUNAAKY, Koau Tpeba sHaliTHm AobyTok TpROX i Gineme pamio-
HaJlbHUX npobiB. Hampuknaja, nad TpeoX Apo0lB MaeMo:

A CP_ACP_ACP
B DQ BDQ B-DQ

5 2 2
IPHKJAN 2? Cnpocrits Bupas = 1{].‘: i =
156" Te'  9be
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Poze'sazanna. Maemo:
2a° 10 4a® 2a° 106 9be®  2a° -10b° - 9be’
156° 7¢* T9be’® 156" Te' 4a® 158° -Te' -4a”
~2:10:9-a’b’¢” 3a’
15:7-4-a’b%¢' Tc
SACTOCOBYIOYH MPABIIO MHOMXEHHS Apo0iB, MOMHA OTPHMATH
[IpaBHJIO MiJHeCeHHA palloHANBHUX ApobiB 10 cTenedd. /lna va-
TypajabHOrO 1, n > 1, MaeMo:

A MEOK KR

B

W

(A]"_i_é_ A _AvA-..cA_A"
B B B B+B:..*B B"

LR TR TR H MK HEKIR

Ilna n=1 pomosnamecsd, Mo (—‘l)I - _‘i
¥ =
OT:xe, B B

(5) -5
B B"’

e n — HaTypajibHe YHCJIO.

o6 nidnecmu pauionarsiHuu Jpib do cmenensn, mpeba
nidnecmu 0o Wv0z0 cmenena wuceavnux i anamennux. Iep-

wul peayrsmam 3anucamu AK YUCEABHUK, a dpyzul — AK
IHaMeHHUK dpoby.

2 3
IIPIIWAJI’,#. IMopaiiTe v BUraaAai npobv BHpas [- 3a ] ;

_( 3a* ]3  (3a*)® _ 274°

3a’ |
Poze’'azamnna. | — = =| = o ]
2be

2he’

1. Wo € pobyTkom ABOX pauioHansHux apobie? 2. Lo € yacTkow
ABOX pauioHansHux apobie? 3. Ak nigHecTy pauioHansHWiA apib
no creneHa?

(2bc’)®  8b*c'?

4 4

135.” fixoMy 3 HaBeJleHUX BHpa3iB JIopiBHIOE A0OYTOK HE . Ea?
(i a
1 a 1
1) —3% 2) =3 3) 3 4) —
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136.” BukoHaiiTe MHOKeHHA:
2 2 5
1) 3a” a ; 1) .8n: 7 45115_51!:&!:
e ¢ 16n° 17¢ 40a
2 3
2) Eu‘b; 3114”1'4':3' 8) 21:2‘39];_
b 8a Tm 13p~ 28c¢
4 15{14 bﬁ
yz bx b 10a
137." CopoeTiTh BHpa3:
a b a 11x° yﬂ
1 — 3) —+2a; 2) - ; :
]bﬂ a ]Eb ) y©  33x’
4 s kﬁ- 2. k-ﬂ- 2 3
2) 2B_EE.  gisx- B2 6) 2L
Rk 12 X O9mp S6k p
138.° CopocTiTh BHpaa:
-b 3 -2 +7
1) = ——; ) ey
3b a-b -49 m-=2
2mn+n° 2
g) — ., 7) (a+4)-
6m n u+E
Ta+7b b’ x-9 x°+2x
3) —— 8) : ;
b a+b 4x+8 x-9
32a a-3 4a"-4a+1 a+l
) =i 9) Rt ;
a- -9 8a 3a+3 2a-1
1 +6 2225 4a’
B} e e — -
c+6 - 2c+1 da a-—>da
139. BuKoHalTe MHOMKEeHHA:
1) 3.:1+b_ ¢ : 4} 186 _b+-i;
4e ; 3a+b b°-16 3b
ab-b~ 4a 6
2) - e D *(m—3n);
) 8 b ) m® —9n® ( )
d
3) Sx ﬁEy_ x ; 6) fc 9 _Er:+l+
x x—y 9¢" +6c+1 c¢-3
3 12
140.” AxoMy 3 HaBefleHHX BHpa3iB JopiBHIOE YacTKa F ;—-?
3 .
3 9y ., 3) 4c®; 4) 4¢",

1 4



a2 §1. PALIOHATIbHI BUPA3W

141.° BukonaiiTe gijleHHSA;

1) Bm:4m: 1) ba EEE’ 7 24aq% - 12a° :
T 5b  20b b
3b 9a 18a" Bﬂﬂ

2) —:b; ) —: -

] 8 ) b b ¢’
¢ ¢ i

3 s ) =

) d d ) b'e

142, 3BalAlTE YacTKY:
7 28 27 36 Elm

1 P — 3) —: ; -

] ﬂz EE ] m m?ﬂz .ﬂ.
p? pd Exm . lﬁxayﬂ (

2 Lt 1) 30x"y™ ); 6 Y —

) T TR - :(80x"y") ) sl

143." CopocTiTh BHpAa3s:
2
”a b:n b; mﬂ Eﬁ:ﬂ. ﬁ:
Ta b a+7 o .a+i
2 2 2
x - 6x+6 a —4a+4
2) zy : 3 E: 6) (a-2);
X X a+2
-5 4k

3) i ) (p1=16k): 2
¢! —de 5c-20 P

1) .r-y'.rz—yi_ 3) ﬂ_E-ﬂb_ai-Eab+bE
xy : 3xy ' a ab ‘

144. BukonaiiTe AlJeHHH:
5m-2n 5m-2n a*-16 a+4
1) ! =3 1) : ;
10k 10k a-3 a-3

2) p+3  p+3 5) ¥=9. y® -81 _
p’-2p 4p-8’ y-8 y’ -16y+64
2 2

e M s 6) (x?—49y%): XY

2ab ab X
145.° BukonaliTe nifnHeceHHs 10 CTeleHS:

a ’ ' 3m* ;
Y [E) ' » {Ed) %) [_zn*’] ’

m’) (5:1 ]2 [ ﬁaﬂ)g
2) [F) 1 4) ruk 6) ik
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146, ITopaiiTe v BArAAal apody BHpaas:

Iﬂ_ﬂ)lﬂ* (_ lﬂ.g? )3.

1 [a“ ’ %) 7l

2) [ 4m] * 1) Emﬂfz)
On° kp

147." CopocTiTh BHpas:
6a'd® 14b° bBa’c”

1 P - 3 -
] 35¢° a'e” 18b° ][ap“ 54p°
a5 633
33m® 88m' 21m° | 4a
%) 3an® ‘51n*  16n° 3 e B e
n 2ln 16n Y Y
148." CopocTiTh BHpas:
1 3a‘p’ 4b'c®  5b° a) {i ){. ™
10 274" 9a°c b / 50a"’
3a® Tc¢° 9ab 3x7 ) (3£5)
gy 3a° .7c® 9ab 4](_-'P_);i]_
Ebiﬂ! ﬁb.i 14{:[2" yiﬂ y!
149, 3aMiHITE 3MIHHY X TAKHM BHpasoM, o0 YyTBOpHJIAacd TO-
TOAHICTh:
2 4 i
4a* Ga 2b ) b
1) | — | rx=—uts 2 S —
}[bﬂ) = }(3:: 12
150.° Eﬂﬂﬂﬂafﬂa MHO¥eHHSA 1 JineHHA Apobis:
1) 4-a. 12a° 5) a'+b'  Ta-Tb
8a° a’-16" a'-b* a'-ab+b*’
g) Ac-d 2" -2d" 6) x’ -9 bx+5y.
¢’ 4+ed 4c -c-d x+y x'-3x
b*—6b+9 f.:-3+2'?'_ uﬂ+B_uE—2.ﬂ+4'
) 3 3b+9 56-15 Vit g
0 a'-16a 12ab* 8) x*-12x+36 x"-49
3a’b 4a+16’ 3xr+21  4x-24
151." CopoctiTe BHpasa:
7a® 5-a a®-8ab 8b° —ab
L) gty 4) e ;
a"--25 a 125 24a
2) ﬂﬂ+ﬁa_ﬁ'—ﬂ’l 5) a*-1 g=1
a’-b* b+a’ a’-a+1 a®+1’
= | 4x* -100
) ol . B 8) = (2% — 20x + 50).

a -a l+a 6x
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M 152." CopocTiTe BHpa3 1 3HAHAITE Horo aHaYeHHSA:

2
a -81 a-9
1 : , AKINO a = —4,
] a’-8a a®-64
x 1
2 —- - , AKmo x=4,2, y=-2,8;
] 4:2—45;2 6x+6y B :
o Eﬂ-g
3) (3a”—-18a+27): = axmo a = 0,3.
i
B 153." 3naitniTe 3HaYEeHHA BHpaay:
1 b 1 3
1 - , AR a=2—,/=——.
) a’—ab b -d° - 3 7

a’ +4ab+4b” 3a+6b

a’-9»®  2a-6b

. 1 : 1

154." Bisomo, mo x——=9. 3ualifiTe sHauenHs BUpasy x°+—;.
x x

2) , AKMmMo a=4, b=-3.

S : 1 2
155." Bigomo, mpo 3x+—==-4. 3ualifite sHavueHHA BHpa3y
X
1
QIE 3.
X

16 4
- 156." lano: :2"'—::41* SHallniTL 3HaAUeHHS BHpA3y X+ —.
X X

3'AcyATe 3 OAHOKJACHHKAMH H OIHOKJACHHUIIAMM, CELIBKH
po3B’'A3KiB Mae zagaua. OOrpyHryiiTe Bamy AVMKY.

— [ N | 1 L 1
157." Ilano: IE+—2-=E. SHallj1iTh 3HaYeHHA BHpasy x——.
X X

™ YUMMOCS 3ACTOCOBYBATU MATEMATUKY

158. IIig gac nepeasubopuoi KaMnanii oJWH i3 KaHAWAATIB HA
nocajy mepa saaBuB: «llogmBiThea Ha rpadlk AOpoEKHBO-
TPAHCIIOPTHUX WPHUIoJ. 3BepHITH yBary, HacKiJIbKH BHIIE
pO3TAIIIOBAHA TOYKa, AKA BKa3Ve Ha KIIBKICTE ABTOMOOLIE-
HUX aBapiit v 2024 p., nopiBHAHO 3 NonepelHIMH pPOKaMH.
Ha xanb, goBoguThCA KOHcTaTyBaTH, 1Mo B 2024 p. BIADY-
nocd BuOyxoBe spoctaHHA KinbkKoceTl [TII v namomy MicTis.
Ak Bl BBaMacTe, UM KOpPEKTHO KAHMHIAT iHTepOpeTvVBaB
indopmalrio, nojany Ha rpadiky (puc. 3)? IloacHiTE cBoo
BIAOOBLAL. OOroBopiThk Bally AVMKY 3 OJHOKJACHHKAMH Ta
OMHOKNACHUITAMU,
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Pix
Puc. 3

159. Ha pucyaky 4 mogano rpadik (depsoHa namaHa) poborn
MallcTpa-IJINTOYHHKA npoTaroM 1HA. CHHBOK NPAMOIO [I0KA-
3aHo rpagik Horo poboru, AKOM BiH KJaB ILTMTKY OpPOTATrOM
MHA 3 NocTilffHO MBHEAKICTIO.

o
'
|
I

-]
|
!
L
-

=g

e
E

B oo

e

0 i - : |
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Yac

Saratsla [LI0IIA VEIageHOl IANTKH, M*
Pr—

Puc. 4
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M

1) Koan maiicrep npaiiosas npoaveTusHine: a3 9:00 go 10:00
abo 3 15:00 go 16:00?

2) Hx B aymaeTe, un Oysia B MalicTpa nepepBa Ha 0bia y nen
neHb?!

3) CKINBKH KBaJpaTHHX MeTplB NIHTKH BHEKJAIAB MAaMCTep
Yy cepelHLOMY 3a OJHY NoHHY ILOIo OJHA?

ObroeopiTes Ballll BiANOBIZL 3 OJJHOKJacHHKaMH H OJHOKJIAC-

HUIAMU.

160. Ha rpadiky (puc. 9) nmojgaHo maHl AeAKOro AocJijAeHHA

[Ipo cepeHil 3picT MOJOAl NLIITKOBOIO Ta IOHALBKOIO BIKY.

1) Axuit cepenniit spier maiwoTts 20-piuni gisuara?

2) ¥V axoMmy Bini xjgonmni it gisuata MawoTh ofJHaKOBHI cepell-
Hill apicT?

3) I'oBopaTh, mo mounHaw4y i3 14 pokiB, WHAKH pPOCTYTh
mBHAIMe 3a AiBuar. Yu miaTBepAKyeE NaHe AOCHIiNKEeHHS
e TBeph:KeHHA?

ObroBopiTs Bally AVMKY 3 OJHOKJAaCHHKaAMHA ¥ oJHOKJACHH-

IMAMM,

190

180 -

170

160

3picT, c™M

150 -

140 |

|

10 11 12 418" 14 15 16 17 18 19 20
Bixr, pokis
—— Cepepnniit apler Jiguart — Cepensiil apicr oHakis

Puc. 5

130

161. O 6:00 panky ciM'a BHDpYIIAJIA B MOJOpOsK Ha aBTOMODLII.
Ha pucvagy 6 nogasHo rpadik, AKHH NOKa3ye aMIHN KLILKOCTI
[IaabHOrO B DeH300aKy aBTOMODOLIA NPOTArOM i€l MOJ0POMKL.
1) O gorpil roguHEi aBTOTYPHCTH JicTalHcsd 0 Micos npH-

3HAYEHHSA !
2) CKiINBKH pas3iB NpOTArOM AHA MAHAPIBHHKH 3almJIMann
Ha aBTO3alpaBHY cTaHmio?
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3) fAx Bu aymaete, ge 6yam i mo pobuau Typuctu 3 14:00 1o
15:007

4) CKILIBKH KIJIOMETPiB CTAHOBHUTE JaJILHICTE HOA0POK], AKIIO
cepe/lHs BUTPATA NAJBHOIO ABTOMOOLIHA CTAHOBUTE 8 J1 Ha
100 km?

L
= @

5]

: i . . — | . 1 . L S . i
4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00

KinsricTs nannea B 6enzobary, 1

Yac

Puc. 6

<+» fxmo Bam cmomobanuca zamadi 158-161, To paaumo
CTBOPHTH T'pyny 3 BalllMX OJHOKJACHUKIB 1 OJJHOKJACHHUIL
And pobOTH Hal NPOEKTOM, YV AKOMY BH 3MOJKeTe HABUMTHUCH
«qUTaTH* rpadiky 3MiH 3HAYeHB JedAKol BeIHUYHHHM, a TAKOMK
HAOVTH JOCBIY, AKHH J03BOJHTE KOPEKTHO 1HTepHnpeTyBaATH

iH(opmalio, nojany rpaduuro (Aus. 3ajgauy 198).

BDieau ann ngBeennn

162. I3 nyvEKTY A B NyHKT B, BiJlcTaHs MK AKHMH JOPIBHIOE
192 xm, 3i meuaricTio 60 KM /roa BHiXaB MOTOIHMKJICT.
Yepea 30 xB HaayeTrpiu oMy 3 OVHKTY B 31 MIBHAKICTIO
75 kM/ron Buixas gpyruii moronukaicr. CRinbKKM yacy ixas
ApYIHH MOTOIMENIeT A0 3yeTpiui 3 nepmnam?

163. ¥V apox OifoHax pasoMm Mmietutrhes 80 a1 monoka. Hkmro
3 nepmoro 6GigoHa nepeanutn 20 % MoJoka vy Apyruil 6igoH,
TO B oDoX BifoHaX MONOKa cTaHe nopiBHY. CKiNBKH JMITpIB
MoJsioka 0Vio B KoskHOMY GiffoHi cnouatky?
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164. Bacunas i ITonina no uepsi saMiHA0TL v piBHAHHL X'+ *2° +
+*x*+*x +*=0 ogHH 3HAK * HA JesaAke 4nca0. [leponmMm 3a-
MiHy pobuTs Bacnas. Ilonina xode oTpuMaTH piBHAHHA, AKe
Ma€ Kopinb. Ym moxe Bacuaw 1 sasagnrn?

6. TOTOXHI NepeTBOpPEeHHSR

pauioHanbHUX BUpa3iB

IlpaBnna aifl 3 panioHaNEHUMHA JpobaMB JaoTh 3Mory 6V/b-
AKHH palnloHAIBHHHA BHPAa3 NePpETBOPHTH B pallloHAJBHHE Ipio.
PoaransHeMo NpHKJIaIH.

IPHRJAZ 1. CnpocriTh BHpas
[ 3a 6a ] a-4 2a"+8a

a-8 d—dnivd) a¥-4 a2

Pose'sasanna. [Januii BUpa3 MOXHA CIHPOCTHTH AHAJIOTTYHO
10 TOro, AK MH poOHIN le, KOJIH 3HAXOMWITH 3HAYEHHA YHCJIOBOIO
BHpa3y, o MicTHTE KinbKa apudmMernannx aiii. Buroayemo aii
BIANOBIAHO 10 HOPAAKY BHKOHAHHA apndMeTHYHHNX J1H: CIIOYAT-
KY — BiflHiMaHHA BHUpa3iB, AKl CTOAThL Y AVKKAaxX, HoTiM — Ji-
JMeHHA i HANpUKIEIL — BigHIMaHHA:
3a 6a “~% 38 Ba

1) = = - =
a2 a“-4da+4 ar27 (a-2)

8a” —6a-6a 3a"~12a
(@-2°  (a=2) "’

]3.-:3"12::. a-4. 3a°-12a a* -4 _
(a-2) a®“4  (a-2° a-4
_3a(a-4) (a=2)(a+2) Ba(a+2) 3a +6a

¥

Com—
- —

2

(a-2) a—4 a-2 a—2
3) 3a° +6a 2a’ +Ea_3r.-."! +6a—-2a’-8a B
a-—2 a-2 a-—2
4
a —-2a ala-2
- — - = { }:{1_
a-2 a-2

Bidnosgids: a. 4
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IleperBopeHHsA pPAIliOHANBHOI'0 BHPA3Y MOMXHA BHKOHVBATH
He OKpeMHMH JiAMH, a <JaHOo:kkKoM». [Ipoimoctpyvemo ueil
OpUHOM Ha NpHKIaAl.

INPHRKJAJ 2. JloBeaiTs, 110 IPH BCiX AONYCTHMHX 3HAYEHHAX

Ja i a+5 _ 54:1_
a-3 18-6a S5a+a°

3MIHHOI 3HaUYeHHH BHpa3sy He 3aJIeXHTh

BlJl 3HAYEHHSA .
Pozg'asanna. CopocTUMO JaHUN BUpAa3:
aa a+o _ ada Ja a+ o ada

= = e _
a-3 18-6a S5a+a a-3 6(8-a) a(b+a)
_ 8 9 3 9 3-9_3@-3_,
a-3 3-a a-38 a-3 a-3 a-3 '

OTe, NpH BeiX JONYCTHMHX 3HAYEHHAX a 3HAUeHHS AAHOIO
BUpa3y JopiBHIOE 3. 4

IPHEJAN 3. [loBeaiTs TOTOMHICTS
( a-T7 +a—’i’)_ 3a-1 4
3a-1 a+1/ a°-Ta a+1
Pose'azanHa. lleperBopuMo JiBY 4YacTHHY pIiBHOCTI, INO
noBofHTheA. TyT AOLIMABEHO PO3KPHTH AVAKKH, 3aCTOCOBVIOUH
PO3NOALIEHY BJIACTHBICTE MHOMEHHA:

(a-?+a-1r)_ 8a-1 a-7 3a-1 a-7 3a-1 _
3a-1 a+1/) a-Ta 3a-1 a(@a=3) a+1 a(a-7)
_"*”1+ 3a-1 a+1+8a-1_ 4a 4

a ala +1) a(a+1) ala+1) a+1

ToTomxHICTE J0BeeH0. 4

Poze'azanna. 3amucasiny JaHuil BUpas v BHLAANl YACTKH
BiZ AiNneHHA YHce/lLHHEKEA HA 3HAMEHHHK, OTPHMAEMO!
T P |

| W R 1 1 1
a b E_.=(—+—+-]:[—-+-—-+'—-)=

l+i+i a b c ab be ac
ab  bec ac

_-ﬁf+ﬂﬂ+ﬂ-ﬁ;f+ﬂ+b_bf+ﬂf+ﬂﬁ_ abc  bc+ac+ab
abe ' abe abe c+a+bh e+a+h
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— e
Haunii BUpas Mo3KHa CIPOCTHTH IHIIUM criocoboM, BHKOpHC-
TOBYKOYH OCHOBHY BJAacTHBICTH Apoby, a caMe: MOMHOMHTH Horo
YHCEeJbHHK 1 3HaMeHHHUK Ha ojHouaeH abce:

Lidad (1+1+1)ubc".;' |

a b e _ a b c
1 1 1 [1 S
—_— — + — —_— - — —
ab be ac ab be ac
1 1 1
. ;‘ﬂbﬂ+;'ﬂbﬂ+;‘ﬂbﬂ' _.ﬁ+ﬂf+ﬂﬁ
1 1 1 O9 c+a+d
—+abc + — +abe + — - abe
ab be ac r
Bidnosidbw: bf+uﬂ+ﬂb.l,
c+a+bh |

165.° CripoeTiTh BHpas:

1) (u u}_ﬁ; - 6) 5 4 ]:m+9n;
3 4 m-n m+n m+n
| A ]
a’b (1_.}.) 7 x 2.[1:_ - - ];
a-b \b a x+2 r—2
. -k 2 J
3) (1+E-_-):( .-'E)- E} F X x4 Fa 1’
) U b | 4 4 x
el
4) E;"*"—2—4‘—1{+1} : - 9) Scz (L+1}.
2 a—-b "y, ¢ - c—1
a -ab b+1 a ., x y x* +xy
| . —- 1 10 + -
'%-"bi‘l a b-1 }( r+y x- HJ x*+y°
166." Conpoerites Bupas:
x Y. a a-=b* a+b
1) [r+—u):(x--¢-); §) —————:—;
y Y. b b b
N iy " x-8 84

x+2 3:+ﬁ x -E:-:
7 (uﬂﬂa—ﬂ):u -Eﬂ_;

a+3 a+3

3}( a 8 Ja+ﬂu*

a+2 a+8 a-—-4
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167." BurkornaitTe mii:
a+2 u' -4 3
1) : -3
a” —2a+1 Hﬂ 3 a-—2
2) b® + 3b [.!: 3 h+3)
*+9b \b+3 b-3

3) [3c+1_3c—1]_ 2¢
3c-1 3c+1) 6c+2

£ [ 1 __ 1 __]____Eu
a® —4ab+4b®> 4b°-a) o’ -4p'

B a-8 a o a-20"

] a’>-10a+25 a°’-25) (a-5)°

2x+1 x—2 :tE-FE
x +6x+9 x +3x
168, BurkoranTe aii:

1) —b+4 b'-16 2

b'—6b+9 2b—-6& b—4'

m-1 m+1 dm
(222
m+1 m-1w m -1

3) 2r 1 1 _
xg—yg- :.v:E+2:=|c:_1,|r+_g,.|'E yﬂ—xﬁ S

4][ 2a-3 " a-1 J,_aﬂuz
a’-4a+4 a®-2a) a®<da’
169." CopocTiTh BHpas:

[ 15 ) T—x
eyl "= :
x" —-16x+64

- ﬁa 15] (Eu- 2a );

- 3 r
x =-9x

3] 1+E+ ] H'E - 2 -
a b

a*—b" b-a

2

| e
(-
|

&

Y

)

5) x+2y =2y 1r:-;5.rE ) 4y

x—Ey J:+Ey x*-412 ) x+2y
3a -8 1 4a~23)_a2-4

6) .

) 9a+4 2+2 a’+8
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170." CopoeTiTh BHpas:

2
1 X +14;-_+49:(_1$__I+E]:
x+6 x+6
2
9) [E_zc 9]:q2+3r:_+24_;
c+8 /) ¢ —-64 ¢

.r!—ﬂ'-.t+3-3—.r *3—1"

a
4][ 2y -1 +9y+6 1 J_y 4.

3]{ 36 x-3 3+;,-) 6

2 3 +
y +2y+4 y -8 y-2

171." oBeniTe TOTOMKHICTE:

1 ab b ~ 2b a-b_
) 5 3 T *~3 70l a1 °?
a--b~ 2b-2a/) a -b 4

2][ Eu___a:—ﬂ]:ﬂ+2+ 2 1

4-a* a+2 a -:1-2_

3 1 -6¥ 3
3][ i T 4 _J"{F LN Y
36-c" ¢ -12¢+36 2 c+6

172." lloBeaiTh TOTOKHICTD:
2 2
”[ b 2 a ):n i d

2t —abd b B —ab) 490 a+b
—-b) a 3a+b

a (a-b)° b°-a

2)

173.” Yn szalemxHTL 3HAUYEHHSA BHpAa3y Bl 3HAYEHHA 3MIHHOI,
AKA BXOAHTE A0 HBOTO:

a+3 1 Ja+ 3
1}[ _ ) §

a’-1 a*+a/) a —ﬂ'

a 1 Ta 2
2) | = — m o — ?
a"—-49 a+7) a"+14a+49 a-T
174.” HoBeaiTh, M0 3HAYEHHA BHPA3y He 3aJIeKHTh BlJ] 3HAUeHHA
3MIHHOl, AKa BXOJAHTE 0 HLOI'O:

3x' -20 %Y 6x+1 6Gxr-1
1) 5 . + :
4x" 2 "\ x-3 x+3
3 8a" —18a 24 3
EJ _ E' : o — g &
2a-3 4a” +9 4a” -12a+9 4a" -9
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175.” CnpoeTiTs BUpa3s:
P

i s
= 1
1) —axi, 3) - ;
a 1
a— 1- ]
a+1 Tt
a
E_ﬁu—ﬂ Eﬂb—ﬁ_'_l 3__!_1_
2} _{I_ L 'd'.] "I' g‘
1_E 2.-:1+b_1 3_.-::_1
a b b
176.” CnpocTiTe BHpa3:
a-b b
5" 1
1j -8 : 2)
) a _u-b’ ]1_ 1
a+b a - 1
a+1

177." JoseniTs TOTOMXHICTE:

5 R ( 2 W )- = 1;
(@a-2) \(a-2)* a®-4 (@+20) (@a=27°

a+11 a+h a+"7T a+3 g
2) —| % — == =1.
a+9 a —81l a" -18a+ 81 a-9

1787 loseniTs, L0 OpH BCIX JONYVCTHMHX 3HaUYeHHAX 3MIHHOIL

BHpa3s b"+9 +[b+3)2*( a + S ¢ )Hﬂﬁ Bae 10
3 3p* -p* \b-3 b-3 9-5° b +3b y 2

NJATHUX 3HAYEHL.
179.” IligeraBTe 3aMicTh X JaHWII BHpa3 1 cCOIPoOCTITH OTPHMAaAHHN
BUpa3:
ab a-bx a-b

x—-a
1 , ARKIIO X = 2 2 . AKIO0 X=
) x-b = a+b ) b+ax "2 a+b

™ yummocs, SACTOCOBYBATU MATEMATUKY

180. Cimv'a IleTpeHKiB nnaHye 3AiHCHUTH Ha CBOEMY aBTOMOOLIL
NOAOPOK MONVAAPHHAM TYPHCTHYHHM MAapIIpyToM <«3oJoTa
nigkosa JisBiBIuHEA» . Poauaa 30npaeThea BHixaTn 31 JIbBo-
Ba no OnmeckKoro 3aMKy, 3BiATH nochaizioBHo Biasigatu Ilia-
ropeibknil, 3onouiscskuii Ta Cpipaskuii 3aMKH, a motim
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nosepHyVTHCH A0 JIsBoBa. Bigerans Bia JIsBoBa go OQuaeckkoro

3aMKV CTAHOBHTH ;—? NOBKHHH 3allJIaHOBAHOIO MAPIIDVTY,

Mix Onecskum i Iligropenbkum zaMkaMu — ¥V 5 pasiB MeHIA
Bing Bigerani mixk JIsBoBoM i OnecbkuM 3aMiroMm, mixk ITigro-
pelIbKHM 1 S0J0YiBCBKHM 3aMKaMH — Ha 3 KM Olibma 3a
BijicTalb Mix OnecexkuM i Ilizropenskny saMkaMi, Mix 30-
nouiscbKuM i CBip3asKHUM zaMkaMu — y 3 pasu Oinbina 3a
Bigerans Mixk IlinropenskuM i SosouiBebKHM 3aMKaMH, a Bif-
cTaHb Mixk CBipasKHM 3amMikoM 1 JIbBoBOM gopiBHIOE 43 KM.
CKiZBKH rpuBeHb Mae 3annaHyBaT# cim' g llerpenkis y Oro-
AeTl NoA0pOX] Ha NOKVIKY NalbHOI'0, AKIO BUTPATH DeH-
3HHY IXHBOI aBTIBKM cKIanawoTk 85,8 1 Ha KoxHl 100 KM
MJAAXY, a BapTicts 1 1 6eH3AHY cTaHoBHTE 60 rpH?

3ono4YiBCbKWA Nigropeusknin
3aMOK 3amMoK

181. 3a o pokis, 13 2017 oo 2021 pp., cepelHE CHOXKHUBAHHA

B MicAllb RAPTOILIL r'pOMASSHHHOM / rpOMAAAHKOKN YKpalHn
sHUanIocAd 31 6,4 Kr go 5,8 Kr. Ha cKiJdBKH BIICOTKIB BigDYV-
Jnocs 3GHUKeHHA CIIOKHUBAHHA KapTomni? Biagnoeias okpyriiTe
00 fecaATHX.

<P [lponoHyeMO BaM ¢TBOPHMTH I'PyIY 3 BalllUX OJHOKJIACHHUKIB

1 OJHOKJACHHIb AJH VIacTi B IPOEKTL 3 JOCALKeHHA CIIOHH-
BAHHA II' ATH HalMoIMUpeHIIIUX B YKpaidl OpoAVKTIB Xapuy-
BAHHA. YCTAHOBITE, AK 3MIHINJIOCH CIIOXKHBAHHSA BiANIOBITHOTO
NpoAVETY npordaroMm octaHHix 10 pokis. ¥ poboTti Haj UM
NpPOEKTOM PAANMO 3BEepHYTHUCH [0 JONOMOr'Y 10 BUYUHTeNIB /
BUYHTEeNLOK I'eorpadil Ta Dlojsoril.

£ BrPABY ANs NOBTOPEHHS

182, JloBeniTh, 1110 3HaYeHHA BUpasy 24— 212 — 210 ginuTheH

Hamimao Ha 11.
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W 183. Jloseairs, mo npu OyAb-AKOMY HATYpPajlbHOMY 71 3Ha-
YeHHA BUpasy 3" —2"""+3" - 2" ninurehesa Haino ma 10.

184. Ha nepmomy cknani 6yino 6ypaky B 3 pasu bGigslue, Hix Ha
apyromy. Komm 3 nmepmoro cknany saseann 400 kr oypaky,
TO Ha HBOMY 3aJNIIKUI0cA DYpAKY V 2 pa3n MeHIle, HIX Oyo
Ha apyvromy. CKIIBKH Kinorpamis Oypaky Oyio Ha nepiioMmy
CKJail conod4aTky?

183. Kyprka komrysana Ha 600 rpa MeHile Bij kocrioma. Iig
qac Ce30HHOM po3npolasky KypTka nojemesmasna Ha 10 %,
a kKocrioMm — Ha 20 %, micna 4oro KyYpTKY Ta KOCTIOM MOJK-

Ha byno npuabatu 3a 3030 rpu. koo Byia noyaTkoBa LiHA
KYPTKH Ta K00 — IiHa xocTioma?

186. 3 nyHKTY A B nyHKT B aBromobink IXas 31 MIBHAKICTIO
60 kM /roa, a noBepTaBcAd 3 IVHKTY B vV OVHKT A 31 LIBAAKIicC-
TI0o 70 KM /ToJ iHIDOW JOoporow, Aka Ha 15 KM KopoTmia Bij
nepmoi. Ha sgoporanit mugx apromodbias BUTpaTis Ha 30 xB
MeHIlle, HijK Ha MIAX i3 OyHKTY A v OyvHKT B. 3a akuiil uac
BiH foixaB i3 OVHETYV A ¥y nvHKT B?

187. (3 ykpaincvkozo goaskaopy.) 3a 30 moner kyvnunu 30 nra-
XiB. CKLIBKH KVIIHIH INTAX1B KOMHOI'O BHAV, AKINO 3a TPhOX
ropoOILiB IIATHJIN OAHY MOHETY, 34 JBOX roaybiB — Tex OIHY
MOHETY, a 3a 0JlHY ropJunK — Bl MOHeTH, IPHYOMY KYIIHIN
xoua O OJiHY HTAMIKY KOMKHOI'O BHAY?

=2 OTYEMOCS [0 BUBYEHHS HOBOI TEMM

188. Poap ' s:KiTh pIBHAHHA:
2x+T % x+5

1) = ; 4) x* - 16=0;
4 3
2) x*+ 6x=0; 9) 25x*-36=0;
3)0,21x-0,7x*=0; 6) x*+4=0.
189. Ilpn axoMy 3HaYeHH] 3MiHHOI He Mae 3MicTy BHpas:
6 x+4 X
1 ; 3) - 3 2) - :
) 3x-9 ) 3x* +12x ) x* —-10x+25
“+1 8 4 +2
2) —; 4) —+——; 6) ——
x" -1 x+7 x-2 (x+10)(x—-12)
190. Ilpn axomy sHadeHHI 3MIHHOI 3HadYeHHH Apobdy NopiBHIOE
HYJIIO:
1) X - E 2) x-2 3) >

9 x+2' x—-5
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191, Ha pommni sanucano maorowinesu x + 2 i 2x + 1. Jlossong-
€ThCH 3ANHCATH CYMY, pisHHIIO abo n100YTOK OYVAb-AKHX ABOX
3 V7Ke HaMHcaHWX MHOToOWIeHiB. UM Moske Ha JoINIi 3’ ABUTHCA
MHOro4neH 2x° + x + 57

lMepwa xiHka, Aka ompumana
doKmopChKUU cmyniHb

Mano 6yio B MHHVYJIOMY KiHOK-V4YeHHX, a e MeHIOe —
mateMaTnkHHL. lllnax xKiAOK A0 HaykmH OVEB Ve BaKKHM.
IIpore geskl 3 HUX yOepTo NPOAOBMKYVBAIK Beyleped TpagHIligM
3afiMaTHCHA CaMOOCBITOK, DOpOTHCH 34 3MIMCHEHHA CBOIX Mpii.

ITozraiiomamoca 3 Enenolo Jlykpeniewo Kopuapo Ilickonia —
NepUIO KIHKOK V CBITI, fKa cTajla CTYAeHTKOK VHIBepcHTeTyY #
OTpHMAJA CTYVIIHE JOKTOpa (hlirocopil. Bpaxosyiodun obcTaABMHH
#HUTTA B X VII cromirri i obMesxeH] MoIHBOCTI #iHOK V Ti YacH,
[le JoCATHeHHSA Bpaykac CBOEI BeITHYYIO.

Enena mapogunaca o yepsHA 1646 poxky v Bemrenil B 3HaT-
Hiit poauni Jlxxanbarrictu Koprapo Ilickomnii. 3aBaaxu cBoeMY
noxolsxeHdo i Gararcersy Enena orpuMana uyaoBy Beebiuny
OCBITY. |

MoxkanBo, BoHA He AocAaria 0 BeIMKHUX VelixiB, AKON He Mana
NTHBOBHACHHUX 3110HOCTeI. 1t nerko naBaqucd 1HO3eMHI MOBH,
BOHA IOYAJA BHBYATH IX V Bini ceMH poKiB 1 3aciay:HIA 3BaAH-
HA Oraculum Septilingue (cemumoBHMIT opakyn). Kpim pianoil
MOBH BOHA BLJILHO I'OBOPHJIa JATHHOK, IpelbKO0, apabchbKOO,
MppaHIY3LKOI0, ICOAHCLKOW Ta IBpuTOM. [li3Hime BuBUAa MaTe-
iMaTury, dinocodin, Teonorio, Tako:x JiBunHA 3aX0ILTIOBANACH
MV3HKOIO: I'pana Ha apdi, KJaBecHH1, KJIaBiKOpJAl, CKPHIIII,
nucana My3uky. ¥ Biml 20 pokis 3axonmnacsa (pi3HK0W0, acTpo-
HOMIi€W Ta JNiHrBICTHKOO.

Komn Enena supimmiaa migroTyBaTH AUCEpTaliio Ha 300yTTA
cTyneHd jJokTopa borocnoe’s B llagvancekoMy VHIBepCcHTETI,
Ipo Le AI3HABCA MicleBHIl €IMCKON 1 BHCTVIHB NPOTH LLOTO
JTHullle TOMY, 110 BOHA iHKa. IlpoTe 3aBAKH THCKY 3 pPI3HHX
Dokip oMy 1 micuesnMm GorocsioBaM JoBenocs NITH Ha YACTKOBI
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noctvnku: Eneni 6yio Ao3BoJieHO OpeTeHAVBATH Ha OTPpHMaHHA
NOKTOpChEKOro cTyneHd 3 ¢hinocodii. Bona npoifimna kypc HaBdaH-
HA B YHiBepcHUTeTl, micad Joro 20 yepBHA 1678 pogy npejcrana
nepell BueHow panoio B cobopi Ilaayi. Ha icnuri Oyam npucyTHi
npeJcTaBHHKH VHIBepcHTeTY, HnpodecopH BelX (PaKvILTeT1B,
CTYIOeHTH, DiabImicTs ceHaTOpiB Benenil, a Tako 6araTo rocrei
3 yHiBepcuTeTiB bononsl, llepyaan, Puva 1 Heamona. sHinka
npejicTaBijia JAaTHHOK JHCEPTAallilo, NpUCBAYEHY HENpOCTHM
NUTAHHAM, NOB'A3aHUM i3 npauamMu Apicrorensa. I cavxanu
3 BeJINYe3HOI0 YBaroi, i, KoJH BOHA 3aKiHYHJIA, NiJ OIJIecKH 10
BPY4YHIN Bel aTpubyTH: 0OpyUKY, HAKHJAKY 3 N'OPHOCTAEBOIO XYT-
pa 1 1aBpoBHH BIHOK, AKHM Yy JaBHHHY HArOpoJKVBalll NOETiB.
ITizaime Eneny 6yo0 obpaHo WieHKHHe Daratbox eBpoleiichbKHaX
akajieMil HayK.

Hacrtynsi micts pokis Enena KepHapo npHcBATHIA HAVKO-
Bi AiANBHOCT], BHKJaAaHHI MaTeMaTHKH B llangyaHCbKoMy
VHIBEpCHUTeT1 Ta OJaroalfHoCTl, JOCATHYBIIH B VC1X NHX cdepax
YHMAJIHX VCIiXiB.

Enena nomepna 26 nunug 1684 poxy sij Ty6eprymLo3y i Oyna
noxosada B [Taayi. ¥ nsomy MicTti Ha TepuTopii VHIBEpCUTETY HA
4ecTh CJaBeTHoL KiHKH OyJia BcTaHOBJIEHA CTATYA.

3aB3ATicTh, NPalbOBHTICTL, HANOJEerAHBICTH, BMIHHA J0-
cAratT! baxxkanol mern Enenn Jlykpeuii Koprapo Ilickonisa Bm-
KJIHMKAIOTh NOBAry TA 3aXOILIeHHA | MOMKYTE CIVIVBATH 3pa3KoM
IJA BC1X HACTVIHHUX IIOKOJIHE.

L |

1 Enena Jlykpeuia
KopHapo NMickonisa
(1646-1684)
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m SABOAHHANe 2
«MEPEBIPTE CEBE» B TECTOBIA ®OPMI

- )

sasdanna 1-11 mawme no yomupu sapiaHmu éiono-
g8idi, 3 axux auwe OJHH ITPABHJIEHHH. BubGepims
npasuasbHuil sapianm aidnoesidi.

) 12m* n’
1. Ilopaiite y Burnsaai apoby Bupas ——*—.
n abm
1 3
A : B :
) 3m-°n° ) m-n-
1 3
b — r .
) 3m*n® ) m*n®
ba.
2. Bukonaiite MHOKeHHSA: (@+5b) — =
a” - 25b
Fa &
A) 8 (a — 5b): B) 8 (a + 5b); B ' . T :
) 8 ( ); )8 ( ) ]ﬂ+5& ) =
. b*—-6b+9 b-T
3. CnpocTiTh BUpag — =——
b-T b-3
1 1
A)b+3; B) b— 3; B) —; ry —.
) b+3; ) b-3; )= =
a3
4. Bukonaiire ninenus: E;ig - (10a’p°).
3“9 bﬂ Eblﬂ HE
A) B) 3 B) =53 D) -
a. CnopocTiThs BUpas i, Wb
' P 29y 4x -8
12 X
A) —; B) —; B) 12 )
X 12
n-—3an n'-27n
6. [lopaiiTe v BUr 1 Oy BUpa3s : d
) y | " Aeey SRS SanT 1 SRt iR +1
8n +1 8n-1
A) 3 ; B) ; ;
(8n -1){n" +3n+9) (Bn+1)(n" +3n+9)
_En _+1 En:l

B)

I')

@n-1)(n’-38n+9)" (8n +1)(n* -3n+9)
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o— : ; - —
2a* )
7. BuxkoHaiiTe ImiHeceHHA 0 cTeleHA: (-—b-u-] ;

8a® 8a® 16a® 16a”
Fi E} _Fi E} blg ; r} ] EI]'E ¥

8. Hromy uncny npH BeiX JONYVCTHMHX 3HaYeHHHX a JOpPIBHIOE

A)

ala D 3a -9
3HAYeHHS BUPA3Y ( = + ] : [ —1]?
9a" -25 H-3a

Ja+3
1 1
A) —; b) 2; B) ——; ') -2.
) a ) ) = )
a” —4ab
9. Yomy nopiBHIOE 3HAYEHHA BHpA3Y I AKOo 3a— ab=
=0,2(2a + b)?
A) 4; B) —4; B) 3; I') —3.
: 1 . 1
10. Bisomo, mo x+ —=6. 3Haii1iTh 3HAUYEHHSA BHPA3Y X e
X | X
A) 36; B) 38; B) 34; I') 35.
1 a
+ 2
11. CopocTiTh BHpa3 ":i ‘-':'-‘1 ;
— -
A) a® +b* g @ B) a*+ b’ .
a* - ab®(a® - b*)
a’-b* ab(a® +b*)
E] 2 2; P] 2 2
a +b a -b

Y saedanut 12 do Ko#H020 3 mPeOXx pAIKie iHMopMalyil, NOZHAYEHUX
uugpami, dobepimev odun npasulbHitii, Ha Bawy dymky, eapianm, no-
FHaveHUlL OYyKkaolo.

12. YeraHosiTs BignoepigHiers Mix BupazoMm (1-3) Ta ToTOMHO
piBHHM ifomy BHpasoM (A-]I).

Bupas Toro:xHO pIBHHH BHpA3
2a a’ 1
1 - : - : A)
](u E+EJ a’ +4a+4 ﬂiI-E
2}[ . ): - B) —
a-2 a+2) a-2 b
s | B)a+2
3) [u+ ]:ﬂ" I' a-2
a- ) 2—-a
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——

ﬂ rOTYEMOCS [0 TEMATUYHOIO OLIHOBAHHS

L
1.° Bukonaiite mii:
28m* n* 2a+2b 5b
1) T Te——y 3) ’ 4
n 21m b a+b
12x" : am? )’
2) ——:(4x°y"); 4) (- - ]
y I
2.° CnpocTiTe BHpas o a=8 2
: ¥ 0 a+3 28+6 a*-6a
3." Cupocrtits BUpas:
1) [a—ﬁ ﬂ+5]_ 4a
a+5 a-5) 25-g%"
2][ dm O9m ]_4m3+19m__7'm+_35
m+7 m3+14m+49 T m®-49 mET

4." [loBesiTh TOTOMHICTE:

[ S s ][ a-b  a }_ b

a+b a*-ab® ) \a®+ab ab+b>)"b-a
L 25 r 5

5. Binomo, mo x* + — = 59. BHaliliTh 3HAYEeHHA BUPA3y X — —.

2
X X

7. PIBHOCUNbHI PIBHAHHA.

PawioHanbHi pIBHAHHSA

PosrasneMo aBa piBHsHHA: ¥1=41|x|=2.
KosHe 3 HUX Mae odHI ¥ Ti caMil KopeHi: —2 1 2.
loBopsaTs, Mo piBHAHHSA x* =4 i | x|= 2 piBHOCHABHI.
Hapenemo nie NMpUKIaAH Nap piBHOCHILHHUX PIBHAHL!

1 .

Er=ﬂ121=ﬂ:

2x=41i4x—-8=0;
*=11i(x—1x+1)=0.
PoarniaaeMo piBHAHHA x=-51 | x|=-3. Ko:kHe i3 nux pis-
HAHL Hé Mae KopeHiB. Takl piBHAHHA TAKOMXK NPHHHATO BBaKaTH

PIBHOCHIBHHMH.



7. PiBHOCUNBHI pIBHAHHA. PayloHansHl pIBHAHHS 61

Danavuenns:

Iea piBHAHHA HAZHBAKTL PIBHOCHJIBHHMMH, SKI0 BOHH

MAalwTh OJHI H TI caMi KopeHi a00 KOXHe 3 pIiBHAHL HE Mac
KOpeHIB.

Yucno 2 € KopeHeM KOMHOro 3 piBHAHL (x—2)(x+1)=0
ix—2=0. Ilpore 11i piBHAHHA He € PIBHOCWILHNMH, OCKLIBKH
neplle piBHAHHA Mae e oJHH KOpiHb, 0o JopiBHIOE —1, AKHI
He € KOpeHeM JpYyroro piBHAHHA,

¥ 7 knaci B BUBUMIIH BAACTHBOCTI piBHAHL 3 OJiHi€ 3MiH-
HOlo. Tenep, BHKOPHCTOBYVIOUH MIOHATTA «piBHOCHILHI pIBHAHHAS ,
[l BJACTHBOCTI MO Ha chopMyI0OBATH TaK.

e Axuwo do obox wacmun daH020 pi6HAHHA dodamu (abo
gid 0box wacmun siduamu) odne il me came HUeao, mo
OMPUMAEMO PIEHAHNA, piGHOCUABHEe daHoM]).

Arwo axuii-nebyds dodanok nepenecmu 3 o0Hiel vacmu-

HU PIEHAHNA 6 dpyzYy, aIMIHUGUWU NPU UbOMY 11020 FHAK

HO MPOMUAEHHUIL, MO OMPUMAEMO PISHAHHA, PIENHO-

cunsine danomy.

Axuwo obudei vacmuHy PiBHAHKA nomHoxcumu (nodinu-

mu) Ha odne i me came giomMinHe 610 HYAR HUCNO, MO
NBHAHNKA, Pi6HOCUABHE danoMY.

Poarnsaaemo Taky 3agady. AroMobijgb, npoixasmu 180 kM
maAxXy, sdlasmue meujakicTs Ha 10 KM/rop 1 pemrry 210 KM npo-
1XaB 3a TOM caMMil uac, 10 H Neplly YacTHHY MIIAXY. JHAHAITE
NOYATKOBY IMBHAKICTE ABTOMODLLA.

Hexail x BM/rog — mykKaHa NIBHAKICTE. ToAl MBHAKICTH
aBTOMODWIA Ha ApYyril yacTHHI HLIAXY gopiBHwoe (x + 10) km/rog.

. 180
Asromobinb nofonas nepuly YACTUHY NIIAXY 38 —— PoJ, a Apy-

X
210 : 180 210
ry — 3a roa. PiBHARHA - € MaTeEMATHYHOK

x+10 X x+10
MOJeJUIK po3raHYTOL pealbHol cuTyamil, O6HaBl YacTHHH OTPH-
MAHOI'O piBHAHHSA € PAIlIOHANBHHMH BHpPa3aMH.

ODanavenmnna:

Pipuanusa, Jisa # npaBa YACTHHHM AKOr0 € pamioHAJIBHHMH
BEHPA3AMH, HASHEBAIOTh PANIOHAABHH M.
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3 0O3HaAYeHHA BUILTHBAaE, [0, PO3B A3VIOUH 3aj1auy, MH OTpH-
MaaH palioHalbHe piBHAHHA.

dayBaxxuMo, 0 JiHIHHe pIBHAHHSA 3 04HIE 3MIHHOW, TOoOTO
piBHAHHSA BHAY ax = b, € pallloHaAJIbHHM.

. : A .
PoaraaHemo palioHadbHe pIBHAHHSA BHIV E =0, neAiB —
MHOTOYJIEHH,
Bu sHaeTe, 1110 dpi6 dopieHioe Hyaw modi i miavku modi, Koau
{lozo wuceAbHUK OOpPIBHIOE HYAWO, O FHAMcHHUK gidMiHHul sid

nyan. Tomy, mob poas’dAsaTi piBHAHHA BHIAY %={l, Tpeba BH-

MaraT odHovacHoz20 BUKOHaHHA ABOX yMoB: A=01 Bz0. lle
03Ha4yae, 10 i 4Yac po3B A3yYBAHHA pPiBHAHL YKa3aHoOro BHAY
CJiJ KepvBaTHCHA TAKHM AJTopHATMOM:

* po3B A3aTH piBHAHHA A =0);

* [IepeBIpHUTH, AK]1 31 3HAHJEHHMX KOpeHIB BAJOBOJILHAITH

yMoBY B # 0;
* KopeHi, AKi 3al0BOJBHAIOTE YMOBY B #0, BKIIOYHTH X0
BiATIOBil.
IPHRJAJ 1. Poap’sxkiTh piBHAHHS -{-I-;—'I-HI*H:! =0.
x -4dx+3

Pozg'azanna. llpupiBEAeMo YHceIBHAK Jpoby, AKHI CTOITh
y JMiBiH 4YacTHH] piBHAHHA, Jo HyaH. Maemo: (x —1)(x+1)=0.
KopeHsaM# 1iboro piBHAHHA € yuceaa—11 1.

IlepepipnmMo, 4 3a0BOJILHAIOTE 1Ii KOpeHi YMOBY

x —4x+3#0.

[Ipu x = -1 orpumyenmo, 1o x —4x+3=8=0.

[Ipn x = 1 orpumyemo, mo x° —4x+3=0.

Or:ke, unciio —1 € KOpeHeM 3aJaHOIO pIBHAHHA, a yHcao 1 — Hi.

Biodnoside: —1. 4

Sk Mu Bke 3a3HAYaNM BHIle, PO3B'A3YBAHHSA PiBHAHHA BUAY
A . . :
= 0 sBoauTHCA A0 pO3B'A3yBaHHA piBHAHHA A = 0 Ta nepesip-

ku ymoeu B # 0, I'oBopaTs, 1110 piBHAHHS E = piBHOCHUILHE
cHCTeMl B
A=0,
{H¢ﬂ.
(x-1)(x+1)

Hanpwgnan, piBHAHHA = piBHOCH/ILHE CHCTeMI]

x*—-4x+3
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{{I -1)(x+1)=0,

x —4x+3+0.

Ak Mu 3’'dAcyBann, po3B'A3KOM Iiel cHcTeMH € dHenao —1.
SaBepIIHMO po3B’ A3yBaHHA 3ajavi npo aBToMobiab. Maemo:

180 210
x x+10
: . 180 210
[lepexoapuMo g0 piBHOCHJILHOIO PIBHAHHSA — = ().
: - x+10
SBLICH
180(x+10)-210x 0: 1800 —30x -0
x(x+10) x(x +10) '
OcTaHHe PIBHAHHA PIBHOCHJIbHE cHCTEMI
1800-30x=0,
x(x+10)=0.

Kopenem piBHAHHSA, AKe BXOAHTHL 0 cucTeMH, € wuciao 60;
OUeBMIHO, 110 BOHO 3a/l0BOALHAE yMOBY x(x + 10)£ 0.

Bidnosids: 60 xM/roa.

HAK BlgomMo, OyAb-AKHMH palloHAJNBHHII BUPAa3 MOMHAE NOJAaTH
y Buraamai apody. Tomy 6yas-AKke panioHaibHe piBHAHHA MOXKHA

; A
3BecTH Ao piBHAHHA BHAY — =0. Came Tak MH 3poOHIH, pPO3-

B

180 210
B'AI3YIOUM DIBHAHHA —— =

X .1:+1|]

3x +5 1 X
IPHKJAN 2. Poss'sxiTe piBHAHHES
6x +3 4:: - 1 2.1: )
" 33X+ 3 1 x
Pozg'azanna. Maemo: — - - =1

3(2x+1) (2x-1)(2x+1) 2x-1
[logaBnrm J11BY YACTHHY OO PIBHAHHSA YV BHIVIA] palloHANL-
HOro Agpody, oTpHMAaEMO:

dx -2

3{2.1: 1)(2x +1)
Orpumane piBHAHHA PIBHOCHJIbHE CHCTEMI
4x —-2=0,

3{2:—1]{2xfr1} 0.
4dx—-2=10, x=10.b

[Mepennimmemo 0o cucremy tax: ¢ x = 0,5, Bsigcn {x = 0,5,
| x #-0,5. x #-0,5.

=.
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OT:xke, NaHe pIBHAHHA He Mae KOpeHIB.
Bidnosids: KopeHiB Hemae, 4

R —— . 2x" —4x-16
IIPHEJIAL 3. Posp's:xiTh piBHAHHSA - -x=0.

x—4
Poszeg'szanna. llogaMo JBY 4acTHHY PIBHAHHSA Y BHIUIAM]
npody:

2:*-4x-1ﬁ-x""‘+4_:=ﬂ;

OrpuMaHe pIBHAHHSA PIBHOCHIIBHE cHCTeMI
x'~-16=0,
x—4%0,

3BiJICH OTPHMYEMO:
{I =4 abo x=-4,

x+4;

x=—4.
Bidnosgidep: —4, 4

PoarnsauemMo sagauy, v SK1il palloHaJbHe PIBHAHHHA € MaTe-
MATHYHOI MOJIEeJJi0 pealbHOl CHTVAIll.

mm&ﬂ 4. TypucTka npomanya Ha 40oBHI 3 KM 3a Tedieio
piukH Ta 2 KM npoTH Teull 3a 30 x8. 3HalAITE IIBHAKICTL YOBHA
B CTOAYLH BOAl, AKIO WIBHUAKICTE Tedll JOpiBHIOE 2 KM/Toj.
Pozsazanua. Hexall mBUIKICcT, YOBHA B cTOAYIN BOJl JO-
piBHoe x kM/ron. Toai itoro MBUAKICTE 3a Teuiel pidyKH CTAHO-
BHTE (x + 2) KM/roa, a npoTH Teuili — (x — 2) kM/roa. TypHeTKa

3
NpOmIHIa J KM 3a Tedlel 3a e roj, a 2 KM NpoTH Te4dil — 3a
x+
2 1
A roj. OckinbKkH Bech NIIAX 6yao npoiineno 3a 30 xs = 2 roj,
I —
3 2 1
TO + =

x+2 x-2 %W
Poap’fAxeM0 OTpHMAHE DiBHAHHA:
3 2 1
t ==
x+2 x-2 2
3x-6+2x+4 1
x’ -4 2
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= .

1{1:-4-x*+4_ﬂ_
2(x* - 4) '
IDIE—J." - 0:
2(x? - 4)
[1ﬂx—x==ﬂ.
2(x* -4) = 0;
x(10-x)=0,
x#2,
x #—2;

x=0 abo x=.10.

Kopiak x =0 ue 3a/I0BOJILHAE aﬂic'rj' asanaui. OTxe, umt,qgimr,
JOoBHA B cToA4YiH Bojai JopiBHIOE 10 KM /Tof. ,

Bidnosgide: 10 kM/ro. «“N

1. Hki nBa piBHAHHA Haauaamh pianncunhﬂﬂipm‘? E 3a aono-
MO0 AKKUX nepmnupaﬂh AAHOro PIBHAHHA MOXHA OTPUMAaTK

PIBHAHHA, piBHOCUNLHE AaHomy? 3. HAke pTaHaHHn Ha3WBalOTh
pauioHanbHUm? 4, Eclmpmynmme ymoBy, 3a akoi apib .unplm-lm-e:

HYNID. 9. Dnuu.uTh aNnropuT™ po3s’ nsyﬂaHHn piEHHHHﬂ Eumr =0,
neAiB— Ml-l“uruimem |

192." TIpoBeniTs v KJiaci nﬁrmpezﬂﬂﬂ, Ul € piBHOCHJILHUMH
plBHﬂ'H_;E.E
1}:+£ 10 i 3x= 34

3}:: 5=0 1 x(x— &] 0;
Ty 4) {3:—12){::+E)=ﬂ i (0,4-0,1x)(Tx+14)=

5) 2=0 i A
X R W

2 +1

6)x+1=44% i ——=1?
x +1

ﬂﬁI’p}rﬂTyﬂTe Balli BHCHOBKH.
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193.° CknapniTe piBHAHHA, piBHOCHJIBHE JAHOMY:

1) 2x — 3 =4;

2)|x|=1;

3 x+8=x— 2.

IlopisEalTe Baill piBHAHHA 3 THMH, fSKl CKJaJIM OJHOKJAC-

HHKH 1 OJJHOKJACHHIIL.

194." Ym € piBHOCHIBHHMH pPIBHAHHSA Ta CHCTEMA:

x+5#0, ® x'-x=0,
1]I+5=ﬂi{ i, N
x—3 x—3=0; x+1 x+1=0;
x+5=0, 2 _% lx+1=0,
2) 30 HE%-0i4",
x-3 x—3#0; x+1 x*—x#07
195." 3anumIiTe cucTeMy, PiBHOCHJIBHY pPiBHAHHIO!
o 4 ‘+10
1) x B:{_‘}; 2) :+ 0: 3) x° + .1:.+25=“'
x-9 x -16 x=T
196." Po3B'axiTh piBHAHHS:
-6 2 16 1-—-3
1) = e g) === N§" _ (.
xr—-4 x+d x+3
2) Z=% o, 9) 2 __o
::E--:L =1 x+1
3) X2 _o; 10) pM_ - <
x-2 xX-2 x+3
x—-2 X
4) —=1; 11 =
] -2 ]x—ﬁ
2
5) Exé +15= ' 12) X 42_2.r+1;
x+9 x—-3 2x-1
X=9 x-9 X r—2
2
T}EI 'E’_J: E':{]; 14) 2x —I:lEI:[].
x+1 x+1 x—-5 x"-25
197, Poap'amiTh pIBHIHHA:
2
1) Ex—d.:zm; 5}21—4_3I+L+x+5=“;
x}-2x+1 X ¥ x
2) X —EEI+1=“; 6) ¥ 235 _0:
r -1 x+6 x +6x
7 - 2x” 1
3]x+ “Ex-ﬂzm. T}'I+EI+-—x=h
x=T x-7 2x +1
A) 1ﬂ-3r+51+ﬂ=u; 8) 4 B 4 1.

x+8 x+8

xr—-1 x+1
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198.° fike unecno Tpeba BIIHATH Bijl YHCceILHAKA Ta 3SHAMEeHHHEKA

npoby E, mob oTpuMaTH Apib, AKNH JOPIBHIOE E?

19 3
199, ke uncno Tpeda nojaTH Jo YHCeIbLHHKA Ta EHEM-EH'HHEE

Apoby ﬁ, mod oTpuMaTH Apibd, AKHHA JOpiBHIOE —?

32 6
200." CknagiTs napy plBHOCHJIBHHX pIBHAHL, KOMHEe 3 AKHX:
1) Mae 0 iHH KOpPiHb; 3) Mae Dedjllu KOpeHiB;
2) Ma€ OBa KOpeHi; 4) He Mae KOpeHIB.
IMopigusiiTe Bami piBHAHHA 3 THMH, AKi CKIAMH OAHOKJIAC-
HHKH 1 OJHOKJIACHHIII.

201." Po3B ' 4KI1Th piBHAHHA:

57 2x 2u° +5 +1 4
1) =g A\ Y
x'—4 x+2 1=y y 1 y+1
2) 2 = 3 :31}.1';9; 5) 2x-1 2r+1+ 4 .
6x+1 6x-1 36x -1 2x+1 2x-1+1-4x
3) Er+14+ ET ~ b ; 6) 2.1:—1__3::: 1=E§+Ed+4i
x-9 x +3x x-8 x+4 4-x x°-16

202" Po3B ' a:¥iTh piBHARHA:
1) 3x+1 3x-1_ 6

3x—1 3x+lMme—0x

2x°-2r 6 x+2
2) — - = -
x -4 x+2 x-2
T x+1 x+4
3) — s ot TP
x+2xy x -2x x -4
x -9x¥+50 x+1 x-5
4) T B - :
X —9x X—0 X

203." MoTropHni 4oBeH NPOILTHB 8 KM 3a Tedlelw piuKH H nosep-
HYBCH Ha34ll, BUTPATUBINH HA Bech mnfaAX 04 XB, 3HaAWAITH
MBHIKICTE Tedll pluKH, AKIIO BJACHA MBHAKICTE YOBHA CTA-
HOBHTH 18 KM /To.

204." Tennoxia npoios 28 KM nNpoTH Teull piYKH H NOBepHVB-
cA Hasajl, BUTPATHBINHM HA 3BOPOTHUI IMLIAX HA 4 XB MeHIlle,

dHaliTE BIacHY MBHAKICTL TEILIOXO4a, AKIIO IIBHAKICTH
Tevll piYKH JopiBHE 1 KM/TOH.

205." Hosen nponaus 6 KM npoTH Teuil piuku Ta 12 KM 3a Teuier,
BHUTPATHBIIN Ha Bech ILIAX 2 roj. SHAHJITEL BIAcHY MIBHAKICTE
YOoBHA, AKMIO MIBHAKICTE Tedil piYKH CTAHOBHTBL 3 KM/To].
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206." Poas’aAKIiTH pIBHAHHA:

x+5 xX—9 x+25
1) = e i ’
xX=-0x 2x " +10x 2x" =50
Oxr+12 1 1
2)

x°-64 x-4 x*+4x+16
207.” Poap’axKiTh pIBHAHHA:
4y + 24 y+3 y-3
1) 2 g g E
oy —45 Oy -15y y +3y
y+ 2 y+3
8y°+1 dy+2 8y -4dy+2
208.% Jlnsa KOKHOTO 3HAYEHHHA @ PO3B #KiTh PiBHAHHAS

2)

x=1 x-a){x—-6
x—a x-T
- -4)(x+ 2
EJI a:m ﬁ]h: Wx lzm
xX+0 xX—da
3) E[I-ﬂ']=n; 6) x—am 0
x-3 (x-4)(x+2)
209." IIpn AKUX 3HAUEHHSAX a PiBHAHHSA I:Z ={ He Mae Ko-
I o
peHiB?
210.% Ilpn AKAX sHAYEeHHAX @ PIBHAHHA [I_ﬂ“'t; °a) = mae
x+

OIUH KOpiHEL?

4 Fﬂmﬁ Sﬁcmcﬂ_q@:d MATEMATUKY

211. Mg uac onaTH NOCAYVFE Yepes MIATIMHHUHA TepMiHAN CTH-
IryeThcd KoMicig B poaMmipi 3 % . Tepminan npuiimae cymu,
kpatHi 20 rpa. ApHHa Xode NMONOBHHTH paXyHOK CBOTI'0 MO-
OilnpHOrO TenedoHy HioHaiiMene Ha 170 rpH. ARy HaliMeHIITY
CYMY rpolieil BOHA MAa€ 3alJIATUTH Yepes el TepMminan? HKil
I1e crnocodH MoNoOBHEHHA PAXVHKY CBOI'0o MODLILHOr'O TeledoHY
BH 3HaeTe? HEAH coocid BH BBajmkaeTe HAHOIIBII BHTIAHAM?

IlonikaeTeck ¥V BAIINX OJHOKJACHHKIB 1 OJHOKNACHUIL, AKI]
crocobDH OIIATH BOHH BBaMAIOThH ONTHMAIBHHMH,

S -Bnm\( [N [MOBTOPEHHS

L

212, Ha kinens poky HaceleHHA Micta ctanoBmiao 72 100
T - - " " "
oci6. BraHauTe KiJbKicTh MeIIKaHIIB 1 MEIIKAHOK V IILOMY



7. PisHOCUNbHI piBHAHHA. PauioHantHi piBHAHHS 69

- - —

MicTi Ha MOYATOK POKY, AKIINO OpHpicT HaceJeHHS 3a ﬂeiﬁtan
CTaHOBHB 3 7.

213. HoBemiTs, 0 npH ﬁ‘j?,I[I:-ﬂ'H.HK 3HAYEeHHAX 3mmxa;qaﬂnﬁ
BUpa3 HabyBae HeBiJl €eMHOT0 3HAYEHHA:

) (a—5)*—2(a—5)+1; 2) (a—b)(a- b—ﬁ}+1ﬂ
214. Eﬂaﬂmmh snauenna Qyuxuii f(x)=3x— 7 mpu: 1) x=-3;

2) X= 2+ I[Ipn AakomMy 3HaYeHHI apryuemy EEﬂ‘IEEEH GVHE-

1i1 nnpmﬂlne: 0,2?

215. 3uHaiijaiTe 3HaAYeHHA BHpasy:

1) 4° + 3%; 3}9( 2):
2) (—-8)* — (-1)'% & 4] (2,8-3 1) ( Iﬂ)
216. He BuKoBEYVIOUH nﬁqnmrm MopiBHANTe 3HAYEHHA BUPa3iB:
1) (9,72 10; a 3) (—23)° i {TE}P‘,
2) 01 (—-6,9)% . 4) -8% i {-E}’

217. Ilopaiite v Bﬂrjm,m CTeleHdA: .
1) 3 ocHOBOW0O 2 uncaa 4; 8; 16; 32; E-i;
2) 3 ocHoBOW 10 umcxa 100; lﬂﬂﬂ; 1!] 000; 1 000 000.

218. Enaﬂ,uwh Eﬂagenﬂs BHpasy:

1) 18a®, -m:: a= —é, 'B}-ﬁ + b, akmo b=-2;
2) {1353‘ AKIO a= ——%; A\Y 4) (6 + b)!, axmo b=-2,

PamuMo DOHOBHTH ¥ Hﬂm"m‘l aMicT m. 5 i3 miapyunnka <AnareGpa.
.‘ KTReS 38 DOCHIAHHAM QHHQR EOJOM Ha ¢. 4.

219. Yu im;rye-iﬂ"g"fyﬁmﬂe unca0, AKe NpU MHOMKeHH]I Ha 2 Jae
B pe3yJBTATI KBajipaT HaTypaJLHOTO YHCJIA, a IPH MHOYKEHH]
Ha 3 — KyD HaTypanbHOIO 4yucaa?
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8. CteniHb I3 WNUM BIA'EMHUM

NMNOKdA3HUKOM

YacTo A0 3a0HCY BEJIHKHX YHCE] V KOMIAKTHOMY BHIVISNL
BHKOPHCTOBYVIOTH CTElliHb 3 HATYpaJlbHHM DokasHHkoM. Hanpn-

KJaal,
129 140 163 = 3"7,
282 475 249 =T".

¥ mayul Ta npakTHIl 128 KOPOTKOPO 3alTHCY BeJIMKNX 3HAYEHL
BEJIHYHH YacTO BUKOPHCTOBYIOTH CTEIlIHL uncaa 10.

Hanpuknan, Bigerans Big Semui no Honsapuol sopl npubdians-
HO popisHIoE 4 470 000 000 000 000 kM, abo 4,47 -10" kM. Maca
Corna popisaioe 1 990 000 000 000 000 000 000 000 000 000 kr,
a6o 1,99-10" kr.

Ile 6yan npHKJIAAH 3 MAKpOCBITY, TOOTO CBITY AVie BEIHKHX

(hiznuanx BennumnH. HaBeaemo nmpuknagu 3 mMikpocBiTy, ToOTO
CBITY AVie MaaTuX (MI3MUYHUX BeIMYMH.
Maca aroma I'ifporeHy N10piBHIOE
0,000000000000000000000000001661 xr.
Pagiye aroma Oxcureny JopiBHIOE

0,0000000066 cm,

IIns sanucy MUX BeJIHYHH TAK CaM0 MOKHA BHKOPHCTOBYBATH
crennigk uncna 10. MaeMmo:

1,661
0,000000000000000000000000001661 kr = l’ﬂ,ﬁ KT,
6,
0,0000000066 e = ﬁﬁnm.
1 1
IpoTe AKINO JOMOBUTHCA IMO3HAYHTH o 1 1o BIAMIOBITHO

10271 107, To AnA POSrNAHYTHX BeJWYNH OTPHMAEMO O0OJHO-
noBepxoBy» (hopMy 3anucy:

1,661 e
—=1,661-10",
107
6,6 :
0? =6,6-10",
AuanoriuyHo MoxHA JOMOBHTHCSH, 1110, HATIPDUKIAN, ﬁlﬂ =5,
1 . 1
==d°, —=(0,7)".

(-3)° 0,7



B. CreniHb 13 WNMM B EMHAM NOKAIHMKOM Fa

Oznavenna:

s Oyab-9K0ro YHeia a, sKe He JOPIBHIOE HYJIH0, 1 HATYPAaJib-

HOI'O YHCJIAa n

3 O3HaYeHHA BUILIHBaE, M0, HANIPHKIAL,

1 1 (—4)2 = 1 1

E-H = e—TT —
2 8 (-4 16
1 10

1)" 1 gag-1 _ 1 _
[E] —(1]1 =16, (0,3) _i],g_ 3-.
2

Otxke, MH MOEeMO IMIJHOCHTH 4HCH0 A0 OVAb-AKON0 IiJ0ro
cTelleHd, KpiM HYJf. 3a00OBHHMO 110 IpOTajllHY.

I
|

Danavenna:

Jdasa Gyas-aKoro uyucaa a, ke He JOPiBHIOE HYIH0, a’ = 1.

S

1]
Hanpuxnan, 5°=1,(-17)°=1, (-iJ =1, n" =1.

Bupas 0" npu yinux n, axki MeHudi 6i0 Hyaa aGo dopieHowoms
HYJ0, HEe MAE 3MIicmy.

J HaBeJleHHX 03HAYeHL BHIAHBAE, IO NpH OVAL-AKOMY a # 0
Ta OIOMY 1 Ynciaa a” i a " € B3aeMHo obepaeHIMH. ToMy piBHICTE

e 1
a"= ;;
BHKOHVETHLCH IPH OVAL-AKOMY ILJIOMY I,
Hanpuknaa, npu n==2 MaeMo: a° = —15
a

¥V nosigkosiit AiTepaTypl BH MoskeTe 3HaAllTH Taky iH(popmMma-
miio: « Maca Benepu gopisnioe 4,9-10* kr. Maca Mapca aopisHioe
6,42310° kr. ILroma moBepxHi Micaua cknagae 3,810 km'».
Yuena, M0 BEPAKAIOTE [Ii BeIHUYMHH, 3aNHCAHO B TAK 3BAHOMY
CTAHJAPTHOMY BHIJIATI.
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ODinauenNna:

ETEHHEFTHHH BHINJAIAOM YHCJA HAIHEAHNTDL HOro
zanuc y Burasagi go6yrey a- 10", ge 1<a<10 i n — nine
YHCTO.

Yuesno n HAZUBAKIOTH MOPAXKOM YHCJa, 3allHCAHOrO Y CTaH-
mapTHOMY BHTAAAi. Hanpukiaja, mopAfok uncia, AKe BHpa/kae
macy CoHng B Kinorpamax, gopiBHioe 30, a nopajoK 4YHcia, wo
Bupaxkae Macy aroMma [inporeny B Kinorpamax, aopisaioe —27.

¥ craHAapTHOMY BHIJIAAI MOM(HA 3aTIHCATH OYAb-AKe JoXATHe
yncao. Hanpukman, 171,25=1,7125-10%;, 0,00958 =9,58 107",
IlpoTe Ha NpakTHOl cTAaHAAPTHHH BHIIAN YHcIAa 3a3BA4Yail BH-
KOPHCTOBYVIOTE JIJIA 3alMCy BEIHKHX 1 MaJIMX 3HAYEHL BeJIMYMUH,
IIpn nroMy DOpAAOK YHCEAA Jae YABJIEHHS NP0 BeIUUYUHY.
Hanpukiajn, AKIOO NOPANOK uYHciaa m JopiBHIoe 3, ToOTO
m=a-+10%, To 3 ypaxysauuam Toro, mpo 1<a <10, orpumyemo:
10° <m <10°.

-1
AJl 1. 3HaiiniTs 3HAYeHHA BHpasy: 1) [;] + 21, 2%

B L Sy = T,

3) 37-15+6" 8-4,3".

w]
4 i _T
Poze'azamnna. 1) [—J = ='E.

7 r
T 1
. - - b
Iﬂaﬂrﬁm.nﬂmnu;tﬂlh:tﬂ,m(ﬁ) =
b i
-2 - 2
2) 1,2'ﬂ=[1§) =(E) =(E] g
10 51 6 36
| - 0 1 1 1 1
3) 3715467 8- =—+15+—+8-1=—+15+—+8-1=
3 6 27 36

TIPHEJAX 2. Tlopaiite supas (a — b)*(a*—b?) y suraaai
panioHaJbHOI'O Apody.
Poszg'azaHHi.

(a-b)*(a*-b")=

1 [1 1) 1 b°—a”

(a-05° \a® ) (@a-b} o
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3 = u}{b+u] b+a b+a
3.3 33"*
ab ab’(b- ﬂ} ab” —ab

1) 564 uu 000; 2) 0,0036.
Pose'azanna.1) 564000000 = 5,64-100000000 = 5,64-10°

2) 0,0036 = 3,6+0,001=3,6*—— = 3,6+~ = 8,6-10"". <
1000 10
] 1. Homy popisHioe a® ana Byab-SKOro yucna a, sBigMiHHOro Big
H HYnS, i HaTypanbLHOro 4vcna n? 2. YoMy OOPIBHIOE HYNLOBUK
cTeniHb Byab-AKOro BiAMIHHOIO BiQ HYNS uucna? 3. Wo Ha3nea-
0Tk CTAHOAPTHAM BUrNaaom Yncna? 4. Hk y 3anuci yvcna B t:TaH-

naptHomy Burnaai a+10" HasusaloTs yucno n?

11 a +;.|-| T .’,. 1BF rl 3517 m
, eKCTpa: , MaKci-,

. n.r' Wm,.

220.° Hunhur a BHPpAa31B ,Imp]_BEIIﬂE BHPELE "

1) —a% 2) u%, 3] 4) —%'ﬁ'
221.° IMopajiTe cTeninb y BArAALI ,n;puﬁ:,r

1).3% 3) a’; 5) 1277 7) (a—b)*;

2) 5, 1) d? 6) m; 8) (2x — 3y) .
222, 3amiHiTs cTenius apﬂﬁnu*

1) 144 2) pY 3)(m+n)'; 4)(4e - 5d)"".

223.° Iopaiite api6 y BHIAAAL cTelleHdA i3 minAHM Big'eMHHM IIo-
HEEEEI-EBH abo y HZEITJ'I.H.!II ,IIDﬁ}’TE}T CcTeIeHiB:

. Mg 1 a (a+b)"

1} TE! H] E' 5) bl T] {f—d}ﬂ’
| 6 a3

2) ~; b= 6) gy -8

x n i x+y
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= >
224." BaminiTe Apid cTeneHeM i3 MMM Bijl'eMHHM NOKAZHUKOM
abo pobyrroM t:TEIIEHi:B:

2 G 3
e B @S 5. Dt
11 k y n (x—2y)
& 1 1 1 1 1
225." Ilopaitre uncna 1, 2, 4, 8, 16, 32, 64, —, —, —, s ,
24 8 16 32
;—4 YV BUIIAJL cTeneHA 3 ocHoBolo: 1) 2; 2) %
226.° ITogaiiTe v BUrAS/i cTeneHs oHOMKU(PPOBOIO HATYPAILHOTO
qm::.ua npio:
L) == &) 3) it g)
49 216" 625 128
227.° Ilopaiite v BUragi creneds 3 ocHoBow 10 uncno:
1) 0,1: 2) 0,01; 3) 0,0001; 4) 0,000001.
228." Ilonaiite unena 1, 3, 9,27, 81, . ~l- E "y 2 YV BHTIAM]

392731

CTeleHdA 3 OCHOBOIO: 1) 3; 2) 2
229.° ObuHCHiTh:

1) 5% 3 (9% 5) 1% Ny 9) [g] ;

) -2
2) 2% 4)927 6) (-1)7%%.98) [%); 10) [—lé] .
230, 3uaiigiTs 3HAYEHHA BUPA3V;

1)207% 2)0,3%; 3)(~6); 4}( ] 5;[—1] . 6) (3%] .

231.° ObuncaiTs 3HAYEeHHA BHpasy:

1)81-41; 4) 9-0,1°%;
2) 29+ 6°% 5) 0,5%-47";
-1
3) [%) +(-2,.87% 5% 0) 2t=81-16)"
232, Homy nopiBHIOE 3HAYeHHHA BHpa3y:
1) 22 + 24, 3) 0,03+ 0,7
2)32-61; 4) (937127

233." filrge 3 faHUX YHceJ 3alllcaHe V CTAHJADPTHOMY BHTJIAAL:
1) 12:10%; 2) 1,2-10%; 3) 0,12-10"7
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-

234.° BanumiTe YNeN0 V cTAaHAAPTHOMY BHTJIALL Ta BRKaXKIiTE Io-
pPASOK YHCIIA:

1) 3400; 4) 0,000008: 7) 0,86-10":
2) 15: 5) 0,73: 8) 0,23-10"
3) 0,0046: 6) 250-10°: 9) 9300-10°,

235.° BanumriTk YHCIOBl 3HAUEHHA BeIHYHMH Y CTAHIADTHOMY
BHTJIAL:
1) mBHAKIcTE cBITAa vV BakyyMmil gopisHie 300 000 kM /c;
2) Bucora 'oBepiin, HalBHUIIO] rOpH ¥ KpalHu, fopisHioe 2061 m;
3) mnoma Ykpaiau craHoBHTL 603 700 wM®;
4) BigcraHb BiJg demial go CoHndA cTaHOBHTE 149,6 Maa kM;
3) armocheprnii Tuck Ha sucoTi 100 kM cranosuTs 0,032 [la;
6) piameTp Mosekynu Boau aopisHioe 0,00000028 Mmm;
7) Maca nramk# kKoxidpi gopisHioe 0,0017 kr;
8) ToBHIMHA DNJIBKH MHJOLHOI OviasbalIKH - HOPIBHIOE

0,0000000006 wMm.

SBEepPHIThCHA 34 MOpPANOK N0 BYHTEJIB / BUHTeJABOK XIMil, (hi-
3HKH Ta bionorii, mod poSIINPHTH CIIHCOK BEJAHYNH, YHCJIOBI
3HAYeHHA AKHUX 3pVYHO 34ITMCYBATH B CTAHAAPTHOMY BHIIAL.

2306, SamumiTh YMCJ0 B cTAHAAPTHOMY BHIIAA] Ta BKaKITh IO-
pagok umcna: 1) 45 000; 2) 260; 3) 0,00024; 4) 0,032;
5) 0,059-10°%; 6) 526-10°,

237." Yucno nojadHo B cTaHJAaApTHOMY BHUTAAAi. 3anuumriTe iforo
Vv BUMIAA1 HATYpaldbHOro uncaa abo JecaATKOBOro Apoby:
1) 1,6-10% . 2) 5,7-10% 3) 21107 4) 1,1-107.

248, Hueno nojaHo B cTAHJAPTHOMY BHIUIAAL. 3anuuiTs HoOro
YV BUIAAl HaTypanbkHoro uncia abo aecaTkoBoro apody:

1) 2,4-10% 2) 4,8-10°% .3) 1,4-10°  4) 8,6-10™".
239." lloseaits, mo (%] =[E) :
240, 3HaiigiTe 3HAYCHHESA BHPAa3y:

1) 7-10° +5-107° +2:10°°;

1 2

2) [_E) 107" +9°—(-2) +[E] (L5,

241." 3HalgiTE 3HAYEeHHA BHpasy:
1) 4:107" +3-10%+9-107";

2) (2,5)° —(8")" + [lg] +0,1°".
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f JI i -

242." PoaramyiiTe BHpa3H B NOPAAKY cHajaHHA IXHIX 3HAYEHD:

3 0 -1 -2
o (2. (2. (2 )
2 2 2 2
2) 471, 4%, 4", 475,

m 243. PosramyiiTe BUpa3H B NOPAJAKY 3pOCTAHHA IXHIX 3Ha-
YeHb:

2 -1
[1] H, (i] 3. 3" b,
3 3
- 0
3° A, [1) 1, [1] €.
3 3

Byken, mo BiAnOBIJaKThL JaHHUM
BHpaszaM, YTBOPKKTL NpI3BHINe BH-
JaTHOL iTanmiicbKol MATEeMaTHKHHI,
thinocothkn 1 dinadgTponkn. SHaH-
AT B IHTepHeTl iH(oOpManio MNDpo
11 KHUTTH, HAVKOBY Ta Diaaroaiiny

MAITBEHICT.
244." IlopisaailTe 3HAYEHHA BApa3iB:
1) 12° i (—6)°}% 4) 3 i 217
2)0.2* 1 D29 ) B =Nt A
| =1 -1
3)4° i 0,25%; 6) (i‘-) +[1] i[5+1] .
3 b, 3 2

245." IlopiBHAlTe 3HAYeHHA BHpasiB:
1)3# i (=3)%
2y F2 i 5

o) () (1)

246." IlopaiiTe v Buraani apoby BHpas:

1) ab? +a'b; 4) (a+b) ' (a'+b");
2) 3at+ab®; 5) (¢ =d ™) :(c+d);
2 g \~1
3) m*n* (m2-=n"?); 6) {::y"2+x'2y]'(r o ke ] :
X

247." Iloga#imre v BATAAAL Apody BHpas:
1) adta®: 3) (¢t —-d V) (c-d)*:
2) mut + mn; 4) (x +y ) (x"+yH)".
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248" HanocekyHaa — e oflHa MinbApaHa jgonda ceKkyHAM. Mi-
Kponpolecopy HepcoHANbHOro Komn'ioTepa norpibHo B ce-
peJHLOMY & HaHOCEKVHIH, o0 BHKOHATH OJHY KOMAaHIYV.
BupasziTh U BeJIHMUYMHY B CeKVHJAaX 1 s3anMmIiTeE BIANOBIAL
YV CTAHJAAPTHOMY BHUIIAAL.

249." llopagok AeAKoro HaTypalbHOTO YHca JopiBHIOE 4, CK1Nb-
KN Iudp MiCTHTH AeCATKOBUIl 3anuc nsoro uuena?

250." llecaTKOBHI 3anUc AeAKOro HATYPANIBHOI'O YHCIa CKJIajla-
eThed i3 cemu nudp. YoMy nopiBHIOE NOPAROK LOrO UHcaa?

251." fike uncno Hinvmie: .

1) 9,7-10" abo 1,2-10"%; 3) 2,34+10° abo 0,23-107;

2) 3,6-10° ado 4,8-10°  4) 42,7-10" abo 0,072-107"?
252" fxe uneno mMeHuIe:

1) 6,1-10" abo 6,15-10"%; 2) 1,5-10" abo 0,9:10°7

! 253." ¥V tabauni naseneHo Bigerani Big Connsa ao naaHet Co-
HAYHOI CHCTEMH.

MNnaxera l' BincTtaHs, I{h_l:
Benepa 1,082-10°
Semuis 1,495-10°

Mapc 2,280+10°
-_Mgpﬂsrpiﬁ 5,'}1"_!'; 10°

Henrtysu 4,497-10"

CatypH | _1.,_427 -10°
Vpau . |  2,871-10°
FOnitep 7,781-10°

1) Axa niaasera poaTamoBaHa Ha HaliMeHImid Bimcrani Bin
CoHna, a AKa — Ha HaNOLAbLOIIN?

2) dAxa 3 nnamer, Mapc ado CaTypH, poaramoBaHa Jaji Bij
Counusa?

3) Crnagites Tabiauiio, 3anucaBiIN B JdiBOMY CTOBII HA3BH
[LIaHeT v NopAaAKy a30lasnieHHs BijctaHl Bij HEX Ao CoH-
4, a B opaBoMy — Bifcrasi Bijg HuxX g0 CoHns, BUpaxeHi
v MinbiloHax xkimomerpis.
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-

!254 V tabnuni HaBeeHO MACH ATOMIB JeAKHX XiMiuHMX

= elleMEHTIB.
Enemedt | Maca atoma, EnemeHT [ ;i:‘lm aroma,
KT | Kr
Hirporext | 232.10% | AVPYM\ ¥ 327.10"™
AMOMIHIA | 4 48-107% -. Kynpywm . 1,05-10%
| ligporen | 1 66.10% | Hani-:‘i | 3'31,10-25_.
reme 6,64-10% | Cramym | 197.10°®
Pepyn 9,28-10" T Ypas 3_,9_5-_-;11'“

1) Maca atoMa AKOro 3 HaBeJleHHMX eJleMeHTIB HaliMeHIa,
a Axoro — Haltbinema?

2) Maca atoma skoro 3 enemenrtis, Kyopymy um Hatpiso,
Olnbmra?

3) Craaairs TabauIio, yIOpAJKYBaBIIK eleMeHTH B IOPAJKY
3MeHINeHHA MAacH 1XHIX aTOMIB.

-‘?’55 " ¥ rabnunl HaBeJleHO 3alacH NEAKHUX pedoBHH VYV MiHe-
™ panbHUX pecypcax CBiTY.

Feqngnna | 3anacw, + ‘Peyosuna | 3anacw,
| s T i 4 T
A.ninmmﬁ | 233088 i Hikens 6.8-107
|  Bonsgpa 1,310 - Oxono 4,76-10°
Bariao | g g.10" PryTh 1,15-10°
SON0TO -;,1;1{]* DPocarn | 1,98-10"
Maprasens | _ 5:3 5+10° XpomM 4.4-10°
Mige © | 28.10° | unux 1,12+10°
1) Eanacﬂ_:_ﬂ:ni 3 HABeJIeHHUX peuYOBHH HAHOLIBLINI, a AKOI —
HaliMeHnIi?

2) 3amacy AKol 3 ped4OBHH, HIKeN 4H OHHKY, 0iabii?
3) CraaniTs Tabaunio MiHepaJlibHHUX pecypciB, po3MICTHBIIHN
PEYOBMHHU B MNOPAJKY 3MeHIIeHHSA 1XHIX 3alacis.
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VUMMOCS SACTOCOBYBATU MATEMATUKY v

2956. Maca uaBvHHOL DoaBaHKH — 16 kr. Hdka HaliMeHIIIa KiNk-
kicts GonBaHok moTpibHa, mob BigauTH 41 geTals Macolo
12 kr koxHA?

ﬁ BrPABU A71A7 NMOBTOPEHHA A X L-:“

-25'? Y neaxomy MicTi Ha chOTOJHIIIHIA AeHbL mpo:nBac 88 200
™ ocib. CKinbKH MEIIKaHIB i MEITKAHOK MPOKHBAJIO B IILOMY
MicTi 2 pOKH TOMY, SKI0 MOPIMHUE NpPpHpICT HaceleHHHA
CTAHOBHUB 2 Yo7

298, JlMuTpo XoAUTH 3 JOMY A0 CTaANlOHY MIIIKH 31 INBHAKICTIO
4 Em/roa. Akmnio BiH noife Ao cTajliloHY Ha Bellocunenl ai
IBHAKIcTIO 12 KM /o, TO IpHife o Heoro Ha 20 XB paHime,
Hi sassuuaii. Ha akin sigerani Bia pfomy JIMuTpa poaTalio-
BAHHMH cTagmion?

259. CopocTiThs BHpas

2:1 +2 a+1 3a-3
+

W a-1 2a+2

260. Yn1 MoxkHA CTBEPAAKYBATH, 10 NpH OYIL-AKOMY HATYPAJb-
HOMY N 3HaueHHA Bupasy (dbn + 6,5)° =(2n + 0,5)° kpaTae 427

== rOTYEMOCS [0 BUBNEHHS HOBOI TEMM

261. IlogaiiTe v BUrnAji cTeneHa 8 OCHOBOIO @ BUpAas:
3 0 4
(a’) -a

1) a'<a”;  2)a’:a’; 3) (a'); 4) — s

a

262, CinpocTtiTh BHpaa3s:
4
. 1
1) —-4m°n”+5m'n®;  2) (-2m™'n?*; 3) 8x'y' -(-—E-IEyE') :
263. 3uaiifiTe 3HAUEHHA BUPa3y:

310 . 973 ( 1]7 (3 ]E'
1 : 2 |5=] - .
) 9" ) 3 16

Pagnno nORGBHTH vV naM ATl aMicT 1. 6 i3 migpyuanka « Aarebpa.
{ KJac» 3a NoCHIaHEHAM adto QR-kogoMm Ha ¢, 4.
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W vuumocs: PosUTH HECTAHIAF rmxgaﬁ,

264. ¥V neaxoMy OVIMHKY *HUBYTh TLIBKH NOAPVAHL NapH 3 MA-
JeHbBKHMH JiTEMH, NPHYOMY B KO3KHOI'O XJOMUHKA € cecTpa
1 X10mYHK1B O1bIIe, Hid AiBYaTOK. YN MoAe Hopocaux 6yTH
Ginkime, HiX AiTei?

9. BnacrnBocTi cTeneHs i3 winum
NOKa3zHUKOM

¥ 7 Knacl BH BHBYaJIHM BJACTHBOCTI CTeleHA 3 HATYPAILHHM
NoKasHuKoM. BoHH 3a/IMINIAIOTHCA ClIpaBelIMBUMY if A eTeneHs

3 OVIB-AKHM IILITHM NOKaA3HHKOM.

TFeopema 9.1:

HMasa Oyas-aroro a # 0 1 OyAs-AKHX HiaMX m 1 7 BHKOHYIOTHCH
piBHOCTI:

(1)
(2)

Teopema 9.2;

Hna oyap=akux a # 0 i b+ 0 ta 6yas-axkoro uigoro n BHKOHY-
ETHCH PIBHICTH

(ab)" = a"b". (3)

Pipaicrs (1) BHpaMae oCHOBHY BJaacTHBicTs cremens. [o-
BelleMo 11.

Jdna BaTypaalsHHEX m 1 n {10 plBHICTL YiKe 0yJI0 JoBeleHO
B Kypci anrebpu 7 Knacy.

PoarngHeMo Tellep BHOANOK, KOMHM m i n — nini sig'emui
qHCJIA.
Arxogo m i n— il B €eMHL YHCaa, To —m 1 —n — HaTypalib-
mi yucna. Toai a "+a " =a™'"" =g """
Maemo:
7+ o Vi = ST W SO T
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106 saBepmIUTH AOBEAEeHHA OCHOBHOI BJIACTHBOCTI CTEIeHH,
Tpeba TaKoX¥ pO3rJAHYTH TakKli BHOAAKH: OJUH i3 NMOKA3HHKIB
creneHda m abo n BiA'eMHHIE, a ApYrHd — JojaaTHHH; oaMH abo
obnaBa NOKasHUKH JOPiBHIOWThL HYA0. Po3risHbre Hi BUNAaIKu
CAMOCTIHHO.

Pisnocti (2) i (3) noBoaAThL aHAJOTIYHO,

da ponomMorow BiaacTHBocTl (1) goBeaeMo TaKy TeopeMmy.

Teopema 9.3:

HJas 6yas-axoro a = 0 ra Oyab-AKHX UINX M 1 N BHKOHYETHCA

PIBHICTE
atiat=a"""

Hosedenna. Maemo:

3a JonoMorow BiaactHBoereil (2) i (3) noBeaemMo Taky Teo-

Teopema 9.4:

Mnsa Ovas-AKHX a # [I_-i b+ 0 Tta Ovab-AKOro 1LJI0r0 n BHKOHY-

€ETHCH PIBHICTE

Hosedenna. Maemo:
[E) =(a-b™)"=a" (") =a"b" = . <

Bnacrupocri (1)-(5) HazuBaoThL BAACTHBOCTAMH CTeneHs i3
HIJTHM NOKAZHHKOM.

JIAJL 1. IMTogaiiTe y BUrIAAL cTeneHs 3 OCHOBOIO a BHpa3:

1) a*:a"; 2)a’:a™"; @y a7 a"
Poze'azanna. 1) 3acTocyBaBIlH OCHOBHY BJIACTHBICTHL CTe-
IHEHA, ﬂ"l'pm_ﬂﬂﬂ':

ﬂ-li 'ﬂlE :ﬂ—l-idlﬂ =ﬂ--2*
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= >
2) BukopHeTOoBYIOUM piBHICTE a™ : a"=a™ ", OTpHMYEMO:
ad:a=qiN=gt+9 — gi
3) 3acTocyBaBIIM MOCAII0BHO IIpaBujia MiiHEeCeHHH CTeleHs
no creneHs (BaactusicTs (2)), MHOMeHHS i AiNeHHsA cTeneHin
3 OJlHAKOBHMH ocHoBaMH (BaactusBocTi (1) 1 (4)), orpaMyeMoO:

g T et = at g 1 olgg "t Y=g, <4

=
i

(a*)%a":a%=a
MPHEJAI 2. 3HaligiTe 3HAYeHHA BHpPa3y:

i 6 1Y* ((si2V
DG (57 2)167-8"%: 3)=——: 4 [1—) ([—)] 1
() *:(577) ) ]13-3 ) - B
1

Pozeé'azanun. 1) Maemo: (5°)*:(67)*=5":5"=5"= =

2) llopasmin wucna 16 1 8 y BUraAl creneHiB 3 OCHOBOKW 2,
OTPUMYVEMO:
1678 =2 L) =2 = Y.

3) BHKODHCTOBYIOUH NPaBHIO MifHECEHHA APo0dY 0 cTeneHs

62 (e
BJIACTHBicTE (5)), OTPHMYEMO: =[—-J =(—] =8 =21.
{ (9)) 187 (18 3

o 2 () -y S
2D 6 2D 6 D B
-18 -15 16 - 15
5] 6 i §] 6
IPHKJAJ 3. Copocrits BHpas:
1) 0,6m°n" - ém"‘n“; D(a+9)(a-4)—(a*+6)(a?-6).

o

Pose'azanna. 1) 0,6m*n™"-—m™>n" =

; [“rﬁ ' é]'fmﬂ ‘m ') (n" n")=0,2mn".

Da*+9Na*—4)—(a*+6)(a*—6)=a'*—4a*+9a*— 36 —
—a *+36=5a" <«

HPHKJIAJL4) Buxonaiirte muoskenns (3,4-10")+(7-10) i pe-

3VJABTAT 3aUBNOITE V CTAHAAPTHOMY BUTASAI.
Pozg'azannsa. (3,4-10")-(7-10%)=(3,4-7)- (10" - 10%) =
=23,8-10°=2,38-10-10°=2,38-10". «
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e

H ChopmynioiTe BNacTUBOCTI CTENEHS i3 LINWM NOKA3HUKOM.

265.° opaitte BUpa3 v BUrIAAi cTeneHs 3 OCHOBOW0 a afo f0-

ﬁ:,rTEy ETE]]EH_T_B 3 pl3HUMH OCHOBaMM:

1) a®-a’ 7) a2 -a ®za;

2) a®+a™" 8) (a )%

3)a’a"-al 9) (a %)%

4} ﬂ—i! . uﬂi: ln] {HE}—-I '{ﬂuﬂj-! :{ﬂ-ﬂlﬂi; '

d)a’:a’ 11) (a*b*c*) b
3 o pp—=10e Ehra: ﬂlub_f =

266." PosmmdpyiiTe npizsnine BHAaTHOI cyMacHOi yKpaiH-

ChKOIL HﬂTEHﬂTHHH_H_I, ,HME(:'I}FI{H, AOKTOPKH ﬁllEHRﬂ-rLlﬂTE-
MATHYHUX HAYK, KepiBHHIOI HAVKOBOI MIKOAN s«3Miniani aa,r:am
MaTeMaTH4YHOI (DI3HKH ». Huuep NpHKJIaay BIIIOBiIa€ MicIIHO,
Ha AKOMY CTOlThE OVKEBAa V CJOBIL,

1) a*-a**;

2) a _alu;
3)a’;

4) a®:a®;

5) (@)

6) a®-a :al!
N a%.a*:a;
3}..._{1!:-3}5_{“-4]-5; '8
9) (a*) :(a')" -{a..‘i'-"?’j_n‘f?.

Bionoeigb

a'

-ﬂ

—6

a-

alﬂ

a—lﬂ

bykea

SHAHIITE B hTepHen 1chopuan1m IIpo HAYVKOBY H OCBITAHCBKY
NiAnbHICTE i€l HAVKOBHILI.

. |

J

- C

A

D
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W 267.° 3ualiniTe 3HAYEHHA BUPA3Y:
3

1) 9°-9°7; 4) TP F i,
2) 10°°-10": B Oy Ty
E_!’ .{6_3}4
3) 38 : 3% 6 ;
] ] {E—T-}E -ﬂ_ﬂ
268." 3HalifiTe 3HAYEHHA BHpa3y:
1) 67 -6°% 3) 57 :5°%5%
477 (47%)°
E T‘ 16 . T IE; 4 ;
] ] {4—‘!}’-’

269.° CupoctiTs Bupas:

4
5) 0,8 {11) :
4

1172

6 .
) -

1) 3a®-4a™; 4) m= n-mn’%; ) (e%d®) 7;
-4
2) 1 . 5).abe able;  8)=ab-Salb;
15b 3 7
-3
3) (2¢%); 6) kf - 9) 0,2¢%d"®-1,5¢%d .
k' p
270." CopocTiThs BHpa3s:
- . 3,6a°h
1) 2a°b* +3a b ®; — ;
] 8) 0,9a"p
ot
2) [%mn"ﬂ] : 4) 0,8a°b" -5a"b".
271." 3naiiiTe 3HAYEHHA BHDPA3Y:
1) 872" b) 25 :(0.2°%)%;
Wi (-36) " -6°
2y 2T7T2:9* B} ———:
) ) 216" - (—6)"®
E—ID
3) 1007%:10007°:0,01°%; 7 ;
] ) 817167

97

4 G 5
o) e
4 3 28

272 3HalIiTL 3HAYEHHA BHpAa3y:

1) 927" 2) 322104

78"

o (a5) (2]
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e 6) 10°-15"

4472 .11%’ g0

273." BukonaiiTe aiil Ta 3seniTs orpuMaHHil BHpa3 10 BHIIAILY,
AKHAH He MICTHTE CTelleHA 3 Bijl EMHHMM INOKASHHKOM:

4) 82:0,5 5)

1) 4x°-(-3x°y"); 5) (-10x"yz )"+ (0,1yz") ;
-10 ~3

2) 13m_ﬂ _ ETIIE; 6) Izm'ﬁn'(llm']n"] ;

12n%  26m 9 3

04,2 -2 3

3 1877 :15:z ; 7 (_1&-3&4] . (-6a%b°) 2
T p 6

2\
4) -2,4a7*b* + (-2a*c*)*: 8) [5:") 49m°n".

274. BukornaiiTe il Ta 3BeJlTh OTPHMaHHKE BHpa3 A0 BHIIALY,
sSAKHiIl He MicTHTE cTeneHd 3 Bil'eMHUM NOKa3HHKOM:

EEI'I_H y' 9 & 2 ( 1 -1 _3]_3
: y ' Bx’ } 5 T4y "?
-4 -
2) 28c*d? (2ed ') ﬁl[ﬁﬁm-l] 1125m °n?,
n

3) 3,6a b - (-3a*b "y

275." BuHeciTh 3a AVRKH CTEIliHL 3 OCHOBOI @ Ta HaAlMEHIIINM
i3 TaHUX [MOKA3ZHWKIB:

1) a® — 2a'; 2) a?—2a™; 3) a® — 2a.

276." BureciTh 3a AVKKH CTeNlHb 3 0CHOBOIO b 1 HaliMEeHIINM 13
NTaHUX MOKa3HHKIB:

1) b* + 3b%; 2) b3+ 3b2; 3) b3+ 3b°.
277." llopaiite v Burasaai no6yrKy BHUpas:
1) a?®=4; 4) a?+ b
2yg b — 1; ) mi—6m?2p14+9p 3
I2ox Sy 12— 2% 6) a®— 49a =,
278, Ilopaitre v Burasaal n1odyTky BUpas:
1) x*-25; 3)a"+8a’ "+ 16b";
2 me*—8n% 4) a*t—a®

< 279." JloBeiTh TOTOKHICTE
a*—bF=(a'-b'VWa'+bVa*+b)(a'+b").
Paagumo npanoBaT B 1apax: XToch YV apl NepeTBOPIOE JIBY
JacTHHY JaHOl p1BHOCTL, a XTOCk — IIpaBYy.



86 §1. PALIOHATIbHI BUPA3W

280." CopocTiTh BHpas:
D@a*+3)a*—-3)—(a*+2);

- -2
m -—n
2) — -1°?
m +n
3 2x % + y"ﬂ g~
} T 1 =1 A1 =17
3x "—-3x 'y x -y
i -2 ~ud g =03 -H
a +b a b +a
"U -6 : —4
a a

281. CopocTiTh BHpas:
1) {(x*=1PF—-(x2—4)(x*+4);
a?-10a'v" +2507%

2) -
a’-5b"
3) E’.’ﬂuz f'f.‘f'.rg = _T.I B
dmP +dm*'n® mP+n? ’
b +3c! be
4)

-2 e e -1 w8 "
C b e +3b ¢

282." Ilopanok unena a JopieHwe —4. BugnauTe nopajoK 4HcIa;

1) 10a; 3) 100a; 2) 10000a;
2) 0,1a; 4) 0,001a; 6) 1000000a.

283." llopagok uucaa b popisHioe 3. BuanauTe mopAjoK 4YHciIA:
1) 106; 2) 0,015; 3) 0,000165; 4) 10006.

284." Y cyuacHHX cMapT(@oHaAX BHKOPHCTOBYIOThE IpOIECcOpH,
Vv AKHX Ha niomi 1 MM® posramoBano 125 MAIH TpaH3HCTOPIB.
CriNbKH KBaJpaTHHX CAHTHMETpPIB CTAHOBHTH ILNOINA, AKY
zaiiMae oJAuH TpaHauctop! BianoBiags 3anuiniThe ¥V CTAHAAPT-
HOMY BUIIAAL

285, ¥ mudposnx doroanapatax poibk GoTonaiBKH Bifirpae
MaTpHIld, AKAa CKIaJAaETHCH 31 CBITJOYYT/IHUBHX eJleMeHTIB —
mikcenaiB. PorToanapar Mae MaTpuillw poaMmipom 864 mm®, Ha
arifl poamictraoca 50 320 896 nikcenis. CRiNBKHE KBagpart-
HHX MiJiMeTplB 3ailMae oJHH Nikcenas? Bianmosias 3anuIimiTh
V CTaHJapTHOMY BHIJIAI.

E 286." BurkoHalTe -D:ﬁ"I]EIE:.TIEEEH Ta 3a0HUINITE pe3yJILTAT ¥V CTAH-
JAPTHOMY BHIJIAML:

5
1) (1,810 (6-10°): gy W,

9.10° ’
17-307°
3.4-107%

2) (3+10%)+(5,2-107%):
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B 257, BukoHailTe obunc/ieHHA Ta 3aNUIIITE PE3VILTAT V CTaH-
_— "
NAPTHOMY BHTJISAMI:

1) (1,6-10°)-(4-107); S el
' ' 1,4-107%
6,4-10°
2) (5:107%)+(1,8+107"); g .
) (5-107)+( ) e
288." Bincrans Big Semni no Connsa nopisaioe 1,5+10% kM, a msua-
Kicte cBiTna — 3:10° M/c. 3a ckinbKH XBHIMH CBiTIO Big

CoHna gocarHe Semuai? Bianmoeiabk oKpyVRAITE A0 ONHHHILH.

289." I'vernaa migi gopisHwe 8,9-:10° kr/m®. 3HaligiTe Macy
MiHOI IIHTKH, JoBxAHA Akl 2,5-10" M, mupura — 12 em,
a Bucora — 0,02 M.

290." Maca 3emai gopisHioe 6:10" Kr, a maca Micana —
7,4+-10% gr. ¥V ckineky pasis Maca Micang Menma Big Macn
Semui? BianoBiabk oKpVIIITE 0 OJHHHAIE.

291.” CopoctiTh BHpAa3 1 3a0HIIITE peayJabTaT ¥V BHMNIALL pamio-
HAJIBHOI'O BHpasy, AKHH He MICTHTH CTEeOeHd 3 BlJ eMHHUM
MNOKA3ZHUKOM:

g a’t-b7" i b _1_
* u'1+b'l_ ﬂ__l ) a_E :

b*-2 b'-4 11
2) 3 32 T '
b b -2
ﬁ.: P 746 90
3} T TR T T
- 3 26 ¢ +6¢
m* 3m ™ 16-m* 8m™
8 | = s = Sl *
m -4 m -8m " +16
292." CopocTiTh BHpa3 1 3alMHUOITE pe3yabTaT V BHIIIAAL pallio-
HAJILHOTO BHpAa3y, AKHH He MiCTHTH CTeNeHA 3 Bij'eMHHUM

ODOoOKasHHKOM:
1} al+h — 20 2

4 _Ba2+9’ 4&*-12 a5

= F = _l
2 [b" 5&-‘—3&] (Eb1 2 )
R Tyio7)

293.” llopagok uMcaa a JopiBHIOE —4, a mopAJoK 4Hcaa b no-
piBHIOE 3. HEKHM Moe OVTH NopANOK 3HAYeHHA BHpasy:
1) ab; 2) a+b; 3) a+ 10b; 4) 10a + 0,167

T mt
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294." Ilopanok 4ucyaa m AopiBHIOE 2, a DOPAJOK YHCIA Il JOpiB-
Hi0E 4, dxumM Moxxe OYTH NopAJOK 3HaYeHHd BHpasy:
1) mn: 2) 0,01mn; 3)100m +n; 4)0,01lm+n?

ﬁ BIrPABM O71 MOBTOPEHHS S,

295. (3 Goazapewkozo goasvkaopy.) II'atepo Bpatie xorinm no-
piauTH 20 oBens Tak, IMob KodKeH 13 HUX oJepiaB HenapHy
KineKicTs oBenlh. Un moxanso ne?

296. HAxmo mmxEALDA pyXaTHMeThbed 31 mBHAKIcTiIo 10 KxM/rom,
TO ZicTaHeThCH [0 NYHKTY NpH3HaYeHHA Ha 1 roj nisHimre 3a
3anJaHoBaHMUN yac NpUOYTTH, a4 AKI0 PYXaTHMEThCH 81 IIIBH -
kicTio 15 KM/rog — To Ha 1 roj panime. 3 AKol0 WIBHAKICTIO
BOHA MAa€ pyxXaTHcd, INoOW MpHOYTH o NYHKTY NpH3HaYeHHSA
B 3allJlaHOBaHHMN 4dac?

297. Jlna BifkayyBaHHA BOAH 13 3aTOILJIeHOTO NpUMIlIleHHA OyI0
zanigHo Tpu Hacocu. Iepmmuii i3 HUX MOME BiIKayaTH BCIO
soay aa 12 roa, aApyruii — 3a 15 roa, a rperiit — 3a 20 rog.
CnoyaTky nporaroM 8 roj npamoBaly Hepimidi i gpyvruil Ha-
COCH, a4 NOTIM DIAKMIOYHIN TpeTi Hacoc. 3a AKHH 4dac Oyao
BilKaYaHO BCIO BOAY?

298. Yu e opaBU/IBHUM TBep[deHHs, Lo OpH OVIb-AKOMY Ha-
TYpalbHOMY f1 3HaUeHHA Bupaay (on+ 7P —(n — 1)* ginurscsa
Hamino Ha 487

=== roTyemocs 40 BUBYEHHS HOBOI TEMM
14

299, 3dma¥iniTe 3HaueHHA PVHKOIN Yy =-——, AKILO:
X

1) x=2; 2) x=+1; 3) x=3,9; 4) x =—0.

x+2

x-6

sHAYeHHA AaHol VAEKNOII? SanoBHITE Tabauiio, ofUHcIUBIIN
BIANOBIAH] 3HAYEHHA (PYHKILI:

x}—ﬁ FEIEIE B ERERE

. Axa obnacrs BH-

W 300. Pynxuiio sasaHo GopMyIo0 Y=

L yl = = = Sk
301. Ilobyayirre rpadik dpyveErmii y=2x — 1. Y npoxoauTs uen
rpatik gepes Touky: 1) A (30; 59); 2) B (—15; —29)?

302. He Bukonyoun nobyaoBH, 3HaiAITE KOOPAHHATH TOYKH
nepeTHHY rpadikis pyEEOIH y=2,71x—8iy=1,2x+1T.
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- I

303. Poap’amxiTe rpadiudo cHeTeMy piBHAHB

2)
dx+y=", x—y=20.
PaguMo DOHOBMTH vV naMm' aTi amicr nn. 20-23, 26 i@l apyyanKa
s Anredbpa. 7 Kknace 3a nocunagsam abo QR-gogom Ha c. 4.

304. Iliciia 3akiHUYeHHA TeHICHOI'0 TYpPHIpY, AKHII OpoBOLHIHN 34
ONIMOIHCBLEOI0 CHCTEMOIO (T1, XTO IIporpany, BHOYBaOTEL), BH-
ABHJIOCHA, IO TINBKHA 32 VHacHHILI BHI'paAW 3aycTpideil diasmie,
Hiz nporpanu. CKIIbKYM TEHICUCTOK Dpasio y4acTk y TYpHIpi?

10. OyHKUIA == k Ta 1l rpadik

¥ kypci marematTuku 6 Kiacy BH ozHalloMmuaucs 3 pyHKIIIO-
HAJBHOIO 3aJIe3KHICTIO, 3a AKol 31 30iabmenuaM (3MeHIICHHAM)
oJHi€l BeIHYNHH B KiJlbKa pas3iB JApyra BeJIHYHHA 3MeHIIVETHCH
(abiasmyeThes) B TAKY €aMy KiIbKICTE pasiB. Taky sanexHICTh
HA3UBalThL 00epPHeHOW NPonopuiliHicTIO.

PoarnsaseMo IBa OpHKJIAIH.

TIPHKJAJL 1. Hexaii € 500 rpa. ITossaunMo 4epes x rpH IiHY
1 Kr ToBapy, a Yepes Yy KI' — KLIbLKICTE HBOI'O TOBApy, AKY MOJKHA
npuabatu 3a 500 rpH.

danedHicTh 3MiHHOL Yy BiJ 3MiHHol x € obDepHeHOW IIpomop-
IIHHICTIO: 30LIBIIEeHHA MIHN X V KIbKAa pasiB NpUBOAHUTE 0 3MeH-
HIeHHA KUIBKOCT1 TOBAPY Y YV CTINLKHM ¥ pasiB, 1 HABNAKN, 3MEeH-
[MIeHHA OIHE copHYrHEAe 30LIbINeEHA KiTbKOoCTl KYILIEHOro TOBapy.

[1iit (hyHKIIOHANBHIN 3aMesHOoCcT] BiAnoBijgae (pyHKIIA, 3a-

E[HJ
na"a popmynow y=——:,
x

IPHKJIAJL 2. PoasrjsHeMo NPAMOKYTHHK, ILIOIa SKOIO Jo-
piBHIOE 18 cM®, a ctopoHM — x cM i y cMm. Toal

18

=
X

30inepimenHA (3MeHIIeHHA) 3HAMEeHHHMKA X V KlLIbKa paslB
COpUUYHMHAE 3MeHIIeHHA (301lNblIeHHA) BEIHUMHY I V CTLIBKH 3K
pasiB, ToDTO 3aNIe;KHICTL 3MIHHOL i Biji 3MIHHOL ¥ € OoDepHeHOIO
nponopIiiHicTIo. 4
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=<
v POSrIAHYTHX NpHEJAaTax MaTeMaTHYHOIO MOJea10 peaib-

HHX CHTyalliil € GYHKNOIA, AKY MOKHa 3ajaTH GopMyJIoio BHAY
k
.

X

Oanavdvennsa:

DyHRII0, 9Ky MOKHA 3aaaTi (hopMy1050 !IH.'II:':" y= E* ne k=0,

HA3HBAIOTH ODepHeHO NMponopUiiHicTIO,

| .k | - ..
OckinbKH v BUpasi — AonyeTHMHMHM 3HAUYeHHAMHM 3MiHHOL X
"
. : _ 4 I
€ Bcl uMesa, KpiMm 0, To obmacrio BH3HaUYeHHA (QVHRIUL y=—
- - ; I
TaKo# € Bci uncaa, Kpim 0.

6
Poarnasemo pyHKILIIO y- —. ¥ TabauIl HaBe/leHo JleAK] 3Ha-

YeHHA apryMeHTy Ta Bl,ﬂ,ﬂﬂ]ﬂ,.[tﬂ'_l IM 3HaueHHA QVHKIIL.
x |-6|-4|-3|22)1,5/-1]1 15"-'2 3|46
| ¥y |-1]-1,5]-2/-3]|-4]|-6]|6 |49 3|2 ]|15]1

I[loaraunmo Ha EHDP,II;HHHTHIﬁ IIJIE-]]IHHI TOYRH, KOOPAHHAaTH
{.::, y] AKHX HH.HE,,!IEE{} B -raﬁ.num (puc. 7).
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! Fpui_;-ia nobyaoen rpadikie pyHKIL BH 3HaHeTe B eJIeKTPOHHOMY
AOAATKY /0 ILOTO NMYVHKTY.
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A

-r : : : —
YumM Oinpmie TOUOK, KOOPAMHATH SAKHX 3a0BOJLHAIOTE piB-

6
HAHHA = —, HaM YVIacCTbCHA INIO3HAYHTH, THM MeEHIIIE€ OTpPHMAaHA

X

6
(hirypa (pHc. 8) BipisHATHMeThCH Bij rpadika dyHKLOIL y=—.
x

Cepen nozHaUYeHHX TOYOK He MoJke OVTH TouKH, abcica AKol

NOPiBHIOE HYJ, ocKlabKH 4Hciao 0 He Hanme:xuThH ob1acTl BH3HA-

ueHHA faHol gyHKNII. Tomy rpajgik QyHEHII y=— He Mae
x

CIOLIBHHX TOYOK 3 BlCcCH OpJHHAT.
Kpim Toro, me rpadlk He Ma€ CHLIBHMX TOYOK 1 3 Bicclo

abeiue, TodTO TOYOK, OPAMHATH AKHMX JOPIBHIOKWTL HY. I, COpas-

A 6
ni, pisagaEa —=0 He Mae poss'sakis. Orxe, uncno 0 He Ha-
< .

Ne;xHTh 0bacTl 3HAYeHL AaHol (QyHKIL.

Axmo x > 0, TO E}ﬂ, TobTO Iy > 0; Aaxmo x < 0, To y < 0.
X

OT#e, TOUKH rpadika JaHol (pVHKIIl MOXKYTh mi[[[}?BEITHE.ﬂ
TiabKH B I 1 11] kxoopanHATHHX YBepTAX.
dayBaxuMoO, Mo 31 3DinemeHEAM Moayiafa abcumcH BijAcTaHl

L] ] L N B E L]
Bis Touok rpadika pyvHKNII y=— Hm0 oci abenuc sMEeHIIVIOThCH
e 8

TAa MOMAYTh CTATH AK 3aBroJlHO MaJHMH, aJle HIKOJIH He JopiB-
HIOBATHMYTH HyJ10. CnipaBal, uuM DIABITHH MOAVIL apryMeHTY,
THM MeHIMHWH MOAYIL BIANOBIIHOrO 3HaYeHHA (hyHKIIL.

AHaNOrYHO MO HA BCTAHOBHTH, 110 31 3MeHIIIeHHAM MOIY.JIA
abciiHcH BigeéTaHi Bim Todok rpadika go ocli opAHHAT 3MEHMIIY-
IOTHCSH TA MOMKYTH CTATH AK 3aBroJlHO MaJuMH, [IpoTe HIKOIH He
AOPIBHIOBATHMYThL HYVIIIO, |

AxbH Bganocsa No3HAYMTH Ha KoopAMHATHIN niaomwuH] Bel

. 6
TOYEKEH, KOODIHHATH AKHX 3ajlOBOJILHAKOTE PIBHAHHA Y =—, TO

X
MH oTpuMann b girypy, aebpa:keHy Ha pUCYHKY 9.

; ; k
Dirypy, fka € rpapikom GyvHKNIL y=—, ne k # 0, Ha3UBaAKWTH

X
rinepboaor. I'inepbojia cKIagaeThbed 3 ABOX HYacTHH — BITOK
rinepooJin.
i k
3ayBaXKHUMO, IM0 KOJH € NpaBAUILHOK piBHiCTE Y, =—, TO
i .
TAKOX € NPAaBHILHOK piBHieTh —y, = ——. Toai MoxHAa 3podUTH
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Puc. 10

TAKHIl BHCHOBOK: AKIO Touka A (x, V,) HameRHUTL rinepdoii

k
y=—, To To4Ka B (—x3 ~V) TaKoxK HaJeHTh Iiil rimepodoi.
x &

fAxmio k > 0, To BiTkY rinepbonu poamimeni 81 i I1I useprax,
a AKmo k < 0 — 1o B II i IV uBeprTax.

6
Ha pucyary 10 aobpaxeno rpadik ¢dpyHENIl y=-—. Bitkn
_ I

rinepbonm y= | poamimeni B Il 1 TV gBeprax.
X

L
3ayBaxXHmMo, o obnacTio 8HadeHb (YVHKOIL y=—, ge k=0,
J x
€ Bcl yMena, kpiMm 0.
Y rabauui sHaBeaeno BAactusocTi ¢yHKUil y=—, BUBUeHi
X

B IBOMY NYHKTI.

Eﬁnacn BH3IHAYEHHHA ¥l uncna, kpim 0
ObsacTe 3HAYEHB ¥Yei upena, Kpim 0
I'padik I'inepbona

Hyne &yeknii (3mavennsa | He icaye
ApryMeHTy, NpH AKOMY 3Ha-
| uenHA QyHKUIL gopisHioe 0)
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BraactupicTs rpadika fArmo Tourka A (x,; y,) Hane-
: . k

AHUTH rinepboJii y =—, To TOYKa
X

B (—x,: —y,) TakoXK HANEHKHTH
i rinepooi.

4

Ilokaxkemo, Ak rpapik QyHKIIL y=— MOM¥HA BHKOPHCTOBY-
X
BATH MiJ Yac po3B A3VBaHHA pPIBHAHB.
- , ; _ 1
[AJl 3. Poas'sxite piBasHEa — = x + 3.
i = 4 &
Pose'asanna. Posrnanemo pyHEmil y=— 1 y=x+ 3. llo-
X

OyavemMo B oaHiit cueremi rKoopauHAaT rpatdhiku mux dyHEOiil
(puc. 11). Born nepeTHHAWTHCA V IBOX TOYKAaX, adCHHCH SAKHX
nopiBHIOKOTE 1 1 —4.
¥ KOKHIH 13 TOYOK nepeTHHy rpadikis 3HadeHHSA (PYyHKIII
1 ; .
iy =— JAOpiBHIOE 3HaYeHHIO PYHEKNIL iy = x + 3. OT:Ke, IpH 3HAH-
X

| N et
neHnx abcoHcax sHadeHHA BHpasis — 1 x + 3 pisnHi, TobTo unena 1

x
. . 4 _ .
i —4 € KOpeHAMH piBHAHHA — = x + 3. [lepeBipka 1ie niaATBEepIAYE.
: f

4 4
CnpaBai, — =143 1 —=-4+3. 4
1 -4

Puc. 11
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f.._-q i i o=

Omucannii MeToZl po3B'fA3yBaHHA piBHAHL HA3HBAKOTL rpa-
hivaum. YV 7 Kinacl BH osHalloMMIHcH 3 rpadidHMM MeTOJAOM
pO3B ' A3yBAHHA CHCTeM pPIBHAHL 1 3HAaeTe, 110 Lel METO[ He 3aB-
AN nae TouHi peaviabTaT. ToMy NepeBipka sHalileHNX KopeHIB
€ 000B’A3KOBHM €TAllOM pO3B A3VBaHHA PiIBHAHHA.

¥ nopansmomy (n. 22) BM HaBUNTECH PO3B A3VBATH TaKi piB-
HAHHA, He BUKOPUCTOBYIOUHN rpadiuHUil MeTON.

1. MNOACHITL, AKY 3anNeXHICTL MK BEAKMYMHAMKM HA3WBAKDTL 0Dep-
HEHOIKD NPONOPUIRHICTIO. 2. Aky OYHKUIKN Ha3uBaloTL 0DEepHEHDIO

e e k
nponopuiiHicTio? 3. Wo e o6nactio Bu3Ha4yeHHs pyHKUIT iy = —,
X

ne k#07 4. 9k HasnBawTe Girypy, wo € rpadikom obepHeHoi
nponopuinHocTi? 5. Ak HAa3UBAKTL YACTUHMK, 3 SKUX CKNANAETHLCS

rinepbona? 6. Lo € oBnacTio 3Ha4YeHb QyHKUIT Y = E, ne k#07
o

7. Y SKMX KOOpOMHATHUX YBEpPTAX po3amilleHnd rpadik yHKLLT

y= E, akweo & > 07 akwo k < 0? 8. MNoscHite, y YoMy nonarae
X

rpadivHin METO/L PO3B A3YBAHHA PIBHAHL.

Qo '

Eﬂﬁ ABTOMODLTE NPOLKMKAE NesKy BincTaHsk 3a 10 rox. 3a H.E:IL’H
yac BiH npoige 1o caMy BijlcTaBb, AKINO Horo MBHAKICTB:
1) 30lnsmnTECA ¥V 2 pasu; 2) amermnTECH B 1,2 paza?

306." IlosmWHa NpAMOKVTHHEKA JopiBHWe 30 cm. fikoio cTaHe
Horo JoBXWHA, AKIO ONpH TiA caMiil MJI0I0l HIHPHHY OpAMO-
KYTHHEKA:

1) s6impmuTH B 1,5 pasa; 2) aMeHIINTH B 3,2 pa3a?

307.7 Ba neaxy cymy rpomeit kynuiau 40 M TkaEnEM, CKiAbKH
METpiB TKaAHHHH KyNHUiaH O 3a TV caMy cyMy rpoimeii, axdon
miHa 3a 1 m:

1) amermmmnacey 2,6 pasa; 2) sbinsmmunaca B 1,6 paza?

!Eﬂﬂ Typnerka nporimia 12 kM. 3anosHITE TabNMHI0, V Nep-
mumy PAAKY AKOl BKA3aHO LIBHUIAKICTE, 4 B JPVIroMy — 4ac

PYXY.

v, km/ron | 5 2,4
Bas A | : ! .
14 f'“ﬂ 3

Ba,uaﬂTe dbopMmyno0 3anekHicTs ¢ Big v.
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309, O0’eM npAMOKYTHOIO Napajefelineja JOplBHIOE 48 em®,
= BanosHiTs TabauIo, V [IeplHIoMy pPAAKY AKO0l BKa3saHO [0V
Horo ocHOBH, & B JIpDyroMy — BHCOTY.

S, cm* 16 240 :

h,em | 8 I 4.8 |
dapganTe dhopmMmynaow 3anesxHicTs it Big S.

310.” Bpurazga ia cemm pobiTHHKIB 3 0ITHAKOBOK MPOAVETHBHICTIO
Ipalil MOKe BUKOHATH leBHe BUpobOHUYe 3aBlaHHA 3a 12 qHIiB.
CKinbKH NOoTpiOHO pobITHHUKIB 3 TAKOW CaAMOK NPOAYETHBHIC-
TIO IIpalli, 0100 BHKOHATH He 3aBlaHHA 3a 4 gHi?

311. 3aroToBJeHHX KOpPMiB BHCTA4YUTh 14 24 KoHell Ha 18 nHIB.
Ha crinbKH AHIB BHCTAYMTE IHX RopMiB ansa 36 koneu?

312." Cepen nanux gpyHrOil ykamxits obepueni nponopniiiHocTi:

2 0,8 1

1) y=2x; 3) y=—; 9) y=——; ) y=—:;
x x 2x
x 1 2x 2

2) y="2; 4) y=——3. 6) y=""; B) y=—.
) y - )y - )y 2 ) ¥ e

Ha womy r'pyHTYVETBCA Baml BHGip? Ob6rosopiTe Balni Bignosiai
3 OHOKJIAaCHHKAMH il oJHOKJIaCHHIIAMH.

313.° BagasHo DyHKLO Y= E 3HalTITE:
x
1) 3aHaueHHA QYHKLI], AKIO 3HAYEHHA APIrYMEeHTY JOPIBHIOE:

—3; 6; 0,23
2) 3HaYeHHA APryMeHTY, OpH AKOMY 3HadeHHA (GVHKIII A0-
pisHIOE: 12; —-6; 100.

414, 3agaHo dyHEKLIO Y = —3—64. SHANAITE:
X
1) sHaYeHHA (QVHKIL, AKIIO 3HAYEHHA apryMeHTY JOp1BHIOE:

-4:0,9; 18;
2) 3HaueHHA apryMeHTy, IpH SKOMY 3HadeHHA (QYHKINI Jo-
pisuiwoe: 6; —0,3; 8.
; 8
315.° Tlobyayiire rpagik dpyaxuii y=-——. Kopucrywuucs rpa-
X
(hikoM, 3HAUOITE:
1) aHaveHHA DYHEIL], AKINO 3HAYEeHHSA apryMeHTY JOpiBHIOE:
4, —1;
2) 3HAUYeHHA aprymMeHTyY, OpH SKOMY 3HadyeHHA (QYHKIIL J0-
piBHIOE: 2, —8;
3) 3HaYeHHHA apryMeHTY, NpH AKHX JVHEKIIA HaOyBae gojaar-
HHUX 3HAYEHB.
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4 10 5
316, Ilobyayiire rpadik pynrnili y=—. Kopuerywouncs rpa-
X

(hikom, 3HAMAITE:

1) sHaveHHA QPYHKIII, AKIIO 3HAUYEeHHA apryMeHTY HOpP1BHIOE:
2, -10;

2) 3HaueHHA aprymMeHTy, NpH AKOMY 3HaAYeHHA (PVHKIIL J0-
piBHIOE: B, —2;

3) 3HAUEeHHHA apryMeHTY, OIpH AKUX QVHKNiA HabyBae Bijg em-
HHX 3HAYEHb.

317." He Bukonyioun nobynosu rpadika dyHKIIl y=§E, BH-
A

3HaUTe, YN NPOXOAMTE rpadik depes TOUKY:
1)A (—4; -7); 2)B(14; -2); 3)C(0,5; 14); 4) D(0,2; 140).

_ y ) 48
318, He BukoHywuu nobyposH rpadika pyHKIIL iy =——, BH-
"
3HauTe, YH MPOXOAHUTE Fpadik depes TOUKY:
1) A (—6; —8); 3) C (0,3; —16);
2) B (12; -4); 4) D (0,4; —120).

319." Ha pucyary 12 sobpaskeHo rpacdik zalesxHocTi dacy t pyxy
3 NYHKTY A a0 nyBEKTY B Bijg mBHAKOCTI v pyXxy. Kopueryio-
yuchk rpagikoM, BU3HAYTE!

1) 3a aKHMI YaCc MOMKHA JICTATHCHA 3 NVHKTY A 10 OVHKTY B,
AKINO pyXarHed 31 mBAakicTio 8 KM/roa; 24 km/ron;

e T TTTIRTY T TTTT T T
2 Y |

N N T W N

l i 1 | i | |
‘ : -
0] 4 & 121620 24 9832 36 40 444 48 v, KM/T0A
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2) 3 AKOW MBHAKIcTIO Tpeba pyxarucs, mobd aicrarTHcH
3 NyHKTV A 10 nyakty B 3a 3 roa; 4 roa;
3) "womy JopiBHIOE BiJcTaHb MiX NDyHKTamM#n A 1 B.

320" MporaHEui peocTaT NIAKJIWOYeHO A0 OJIOKY MHBJIeHHA
(puc. 13). Omip peocrata R 3aneHTh Bl NOJOMEHHHA IOB-
ayHKAa i Moxke aMiHIOBaTHCH B MesxaXx Bin 0 1o 6 Om. Kopuc-
TYIOUHCH rpadikoM sanesmHocTi cuan crpymy I Bin onopy R
3a YMOBH, II0 HANIpPYra Ha KIHIAX peocTaTa 3alHINAETHCH
HeaMiHHOW (puc. 14), BU3HAaUTe:

1) oMy AOpIBHIOE CHJIA CTPYMY, AKINO OIIp AopiBHIOE 2 OM;
2) npu AKoMY 3HAYEHHI OMOpY CHJA CTPYMY IopiBHIOE 3 Aj
3) CKINBKH BOJBT CTAHOBHTH HAIpyra Ha KiHIAX peocTATA.

| T
IToBayHOK | . &

— PeocTart

Bliok :xUBIeHHA

Puc. 13 Puc. 14
<—» 321." 3HaiiniTe 3HaYeHHA R, npH Akomy rpadik QyHKIII

y — & OPOXOANUTE Yepes TOUKY:
X

I
)3 (—5; 4); 2) B[E;—E]; 3) C (1,5; —8).
322" I'padik pyHEIIL = 2 NpoXoauTh Yepes Touky A (10; 1,6).
_ X
Hu npoxoauTs rpagik 1iel GyHKII Yepe3 TOYKY!:
1) B (-1; —16); 2) C (—2; 8)7
323.° lloOyayitte B oHLI cHcTeMl KoopAHHAT rpadikn GyHKILLIH
= & i y=x T4 BU3HAUTE KOOPAMHATH TOUYOK IXHBLOI'O Nepe-
x

THHY.
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324." Poap’axiTs rpacdivHo piBHAHHSA:

4 3 5
1) —=4-x; 2) x-2=—; 3) x+2=—.
X X X
325." Poas’axiTe rpadiyHo piBHAHHA:
2 T
1) E:f:in—:Jr:; 2) 2x=—; 3) —=—x.
& o X
326." Poas'a:#iTe rpacdidyso cHeTeMy piBHAHL:
xy=4 xX—y=
1) y=4, 2) y=1,
4y = x; xy = 2.

XUy = B,
327." Poap’ axiTe rpadigdEo cHCTEMY pinum,.' Y

y—x=4.
328." Buanaure rpadiugo KilbKicTs po3B'A3KiB CHCTEMH DIBHAHB:

XU = _1:- Tl = — S = B
1) Y 2) y 1, 3) 4 Yy =0,
x+3y=0; x-3y=0 dx — 2y = 6.
329." Buanaure rpadiuHo KijabKicTh po3B'A8KiB cUcTeMH DiBHAHD
xy =-=8,
2x+ 3y =6.
: ¢ . 64
330." 3HalliTh KOOPAMHATH BCiX TOUOK rpadika PyHKLIL y = —,
X

y AaKkux abcruca il opaiuHaTa piBHI.

331.7 3maligites KoOpAMHATH Beix Touok rpadika dyHKI

25 .
y=-——, v akux abcuuea ¥ opauHAaTa — ODPOTHUIEMHKHI UMCcIa.,
X
332." Tlob6yayiite rpadik dyurnoii y= |“E_|
X

333." llobyaviTe rpadik pyvHKII:

2x+2, AKMo X < 2,
@ 2 @
AKIo x = —1, 12

1) y= x 2) y=4—, aSxmo2<x<4,

1-%, agmo x >-1: e
s ’ 3, axmox >4,

Kopueryounces nodbyjgosaHuM rpadikom, BHIHAYTE, IPH AKHX
3HAYEeHHHAX  NpaMa iy =a 0yae MaTi 3 rpadikoM naHol PyHKIIL
TINBKH OHY CHOLIBHY TOYKY.
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- i = o=
334." [lobyayiiTe rpadik dyHKOI:

4
——, AKI0 X < —2,
x

y=42, Armo —2<x<2,

4
|—, #AKmox>2.

e A

335." TloGyayiite rpadik byHKNIL:

Ox-18 5x" -5
@1) y=I§_2I: g) Y= :-#ﬂ..

HKopueryounces nobygosaHnuM rpagikoM, BH3HAUTE, IPU AKHX
3HaUeHHAX k npaMa iy = kx 0yae MaTu 3 rpadikoMm gaHol GVHKI
TIIBKH OOHY CILIBHY TOUYKY.

10x" — 40
2 =dy

_ v
™ yumMOCs 3ACTOCOBYBATH MATEMATHKY

337. daBAAKH 3aXoaM 1040 eKOHOMI] efleKTpoeHepril 3a Neprmnii
MmicAOs I1 BUTpaTH O6yJjo ameHmero Ha 20 %, aa Apyruii — Ha
10 % nopiBEAHO 3 HomepeAHIM, a 3a TpeTiH — Ha o s To-
piBHAHO 3 nmonepejHiM. Ha cKiNbKH BIJCOTKIB V pe3yiabTAaTl
OyJio aMeHIIeHO BETPaTH eJleKTpoeHeprii?

< 338. lliny mabhu sauzniau Ha 30 %, a yepes neskuil vac
miagsunoman Ha 30 % . JAK aMiHMIacA, 30LIbMINIACA UM 3MeH-
HJgacd, MiHa mady DopiBHAHO 3 MOYaTKOBOK 1 Ha CKINIBKH
BiICOTKIBY
IIposeaiTs ¥ Kaacl obrosopeHHs: « 4\ 3MIHHUTLCA BiJNOB1/K,
AKIOI0 MIHY madH coodaTky miasHmuTH Ha 40 s, a ImoTiMm
sHU3ATH Ha 30 "4 ?». BHcaoBiTE rinoreay, K 3MIHHTHLCHA
(3DITBIIMTHECA YM 3MEHIINTECH ) IIiHA TOBapy, AKIINO 11 CIIOYAT-
Ky nigsunruru (3ausutu) Ha a % (a < 100), a noriM 3Hu3uTH
(nmiasumuTH) Ha a %. CnpobyiiTe JoBecTH cBOKO rinoresy.

=

339. [loBeaiTs, 0 OpH BCiX JOOYVCTHMHUX 3HAYEHHAX 3MIHHHX,
AK1 MICTHTE BHpAa3

n‘-’-bﬂ_( a+b b J' b
a+3b a-b

336.” Iobyayiite rpadik dyrrnii y=

| v
BIPABU /mr MOBTOPEHHS

a®-2ab+b* a®-b°
HOro 3HAYEHHA He 3a)1e¥HUTh Bi,Il, SJHAYEeHb EM_iHH_E[}L
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340. PoaB 'a:xiTh piBHAHHESA
3 " 1 b
5¢+25 2x-10 x°-25

341. (Sadava Cyxs-Il3u'.) IBa 90M0BiKH OTPHMAIH MOHETH, AKI
BOHH MOBHHHI MOAINTHTH Mi coDOI0 Tak, IO KOJIH A0 MOHET,
AK1 OTpHMAE NepHinil i3 HUX, JI0JIaTH NOJ0OBHHY MOHET JIpyro-

: 2
ro abo o MoHer, fKi oTpuMae APYIMil, pogatu z MOHET

neporo, To B 000X BUnaakax oviae 48 moHeT. CKiNBKH MOHeT
MAa€ OTPHMATH KO:eH 13 Hux?

- T . II. | _:I II.
LTl | - -.'-:. -

342, Tpn antrEn Hanucaan mo 100 pisEpx cais, [licas nosoro
OJJHAKOB1 CJIOBA BUKpecHTWAH. ¥ pe3yJbTaTli B Ilepliol JUTH-
HH 3anumminocsa 45 chaiB, v apyroi — 68, 8 8 Tpersoi — T8.
HoBeniTs, Mo moHAlMeHIe 0lHe CJOOBO 8allHCANN Bei Tpoe.

-

SABOAHHHANe 3 H
« MBPEBIPTE CEBE» B TECTOBIN ©@OPMI

v

Jasdadua 1—-11 mawme no yomupu sapiaumu sidno-
gidi, 3 axux auwe OJHH ITPABHJIFHHH. Butepimub .-
npasuabHitit sapianm sidnosioli,

2
. . r =100
1. PoaB'saXKiTh pPiBHAHHSA - 0 =1{.
I-

A) -10; 10; B) -10;
B) 10; I') xoperis Hemae,

2. Poap'a:#iThL piBHAHHA ”:hm =1,
x° =100

A) —-10; 10; B) -10;
B) 10; I') KopeHniB HeMaE.

'CyHEe-Il3n — guralichkuil MmaTemMaTir, AKX By [T un IV er. H. e.
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'

3. flka 3 HaBeJeHHX piBHOCTEHl € MpaBHIALHOIO?

A) 107 =-1000; B) (-2)7° = -—%;
-2
B) [—11) =—i; N iﬂ =—49,
3 16 7
4. Ak sanucywoTh YV cTaHgapTHOMY Buraaai uncao 42 0007
A) 4,2-10% B) 0,42-10°;
B) 4,2-10% I') 42-10°.
5. Ik sanmcyoTH YV BUrAAA1 AecaATKoBOro Apoby uncao 6,3-10°7?
A) 0,63; B) 0,0063;
b) 0,063; 'y 0,00063.
o 1 :
6. IlopaitTe uncno 28 V BUIJIAML CTEIeHA 3 OCHOBOIO O,
A) 5% B) 5% B) 5% ) 5"
ﬂ:—! _3—5
7.3 i —
HallfiTh 3HAYEHHA BHpa3ay P T
A) 81; B) = B) 27; I') =
' 81’ ' 29
8. flka 3 gaHnX QYHRILE He € oDepHeHOK OpONOPLIHHICTIO?
3 3
A) y=—; B) y=—:;
x 2x
3 3x
B) y=——; ') y=—.
x 2

4
9. Ha ognoMy 3 pACYHEKIB 300pa:eno rpagik pyvHKOI y=-——.
X

YramxiTe el pHCYHOK.

" N 1\

0 /,g" \ui x 0 X 0 x
A) B) B) I")
10. Ilpn akomy sHA4YeHHI k rpadik dyvHEKOI y= 8 NpoOXOAHTh
X

yepes Toukv A (—3; 0,6)7
A) -1,8; B) -0,2; B) -2,4; I'y -3,6.
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—— . 2¢-1 3x+1 4x°+8
11. Poap’saxiTh piBHAHHESA = e ¢
x+4 4-x x -16

A) 0; 4; B) —4; 0; B) —4; I') 0.

Y zasdanui 12 do komHozo 3 mpbox padkie iHpopmayil, no-
FHAYCHUX yuppamu, dobepimb oduH npasuibHuil, Ha Bawy dymky,
sapianm, nosHaverull 6yxKe0w,

12, ¥eTaHOBITE BIANOBLAHICTE M BHpaszoM (1-3) Ta ToToXHO
piBEuUM itomy Bupazom (A—]I).

Bupas Toroxno pieauii BHpa3

1) (¢*)* A) ¢
2) ¢?:¢* B) ¢*
3) ¢*-c B) ©
C

r) —

g

1

1) o

ﬂ rOTEMOCS 10 TEMATMYHOIO OLIHKOBAHHS

- ~
1.” Po3s'axiThL piBHAHHA:
+ =
1) Sx+6 x 2= : 2) x __249 -
x-3 x-3 x-7T x -Tx
2.” 3apumiTs Vv cCTAHAAPTHOMY BHUIVISAl YHEI0:
1) 324 000; 2) 0,0057.
3." IlopaiiTe v BUrIAAl cTeleHs 3 OCHOBOI @ BHpPAS:
1) a®+a”; a) aia 3) {a")”a”.
4.° Copocrite Bupas 0,4m’n"* +5m "'n",
5.” 3HaliniTh, 3HAYEHHA BHpAa3y:
, 4 ™ 7710 , 7-3
1] 3] +(E) : 2] ' T_” =

-2
6." ITepeTBopiTs BHpas [—%a"r‘ﬁ“] (7a'b ™))" rak, mod BiH He

MICTHB CTelleHA 3 Bl eMHUM MOKAZHUKOM,
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7. ObuHcaiThE 3HAUYEHHSA BHpa3y:

4 -3
1) (125-57)* - (257%)"; 2) Hﬂ;-m -
6

8. Poas'saxiTs rpadiudo piBHAHHA — = Xx + 5.
X

9. IlobyoviiTe rpadirk dvHKILT

4
——, AKX -1,
x

y='|—4:-:,31-:1t|;n—1-=:x::l,

—4, akmo x =1.

Kopuerywunck nobygosasum rpadikom, BU3HAYUTE, NPH AKHAX
3HaYeHHAX g OpAMa y = a Oyje maTi 3 rpadikoM JaHol QYHK-
il TIABKH OAHY CILIBHY TOYKYV.

H FOIOBHE'B MAPATPA®I 1

Pauiosaasauit BUpas
Hinl Ta ApoboBi BHpa3y HAZHBAIOTE PALlIOHAILHUMH BHDA3aAMMH,

Honyerumi 3HAYEHHA 3MIHHHMX

HonyeTuMuMy 3HaYeHHAMHN 3MiHHMX, 10 BXOAHATH J0 pauio-
HAJILHOI'0 BHpPA3Y, HAZWBAIOTH VCi 3HAYEHHSA 3MiHHHX, NpH
AKHX Ieil BApas Mae 3MicT.

ToToxHEO pIEH]I BHPA3H

Bupaan, BlanoBiAH]I 3HaYeHHA AKHX piBHI IpH OVAL-AKHX J0-
NYCTHMHX 3HAYeHHAX 3MIHHNX, 1110 B HUX BXOJAATh, HA3UBAKThH
TOTOMHO PIBHUMH.

ToroxnuicTs

PiBHicThH, AKa BHKOHVEThCH NIpH OVAb-AKHX JONYCTHMHX 3HA-
YeHHAX 3MIHHUX, U0 B Hel BXOAATL, HA3UBAIOTh TOTOMHICTIO.

OcuHoBHa BAACTHBICTH palioHAJBHOTO ApPoDYy

Axmo uHcelbHHE 1 3HAMeHHHK pallloHAJLHOI'O Apoby MHo-
MHOKHTH Ha OAHH 1 Toll caMHil HEHYJILOBHH MHOro4JieH, TO
OTpHUMAaEMO ApiD, TOTOMXHO PIBHHI JaHOMY.
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Honasauus i BiAHIMAHHA pamioHAIBHHX Apo0iB 3 OAHAKOBHMMH
3HAMEHHHKAMM

o6 noxatH panioHansHi ApobH 3 0AHAKOBMMH 3HAMEeHHHKA-
MH, Tpeba JoaaTH IXHI YHCeIbHHKH, a4 3SHAMEHHHK 3aJIHIIATH
TOH caMmui.

I1o6 sHaliTH pisHUIK palioHAJBHHX Apo0iB 3 OJHAKOBHMH
dHaMeHHHKaM#u, Tpeda Bl uHCeJlbHHKSA Ieplnoro apoby Bij-

HATH 4YHCEeNBHHEK JApyroro apody, & 3HAMEeHHHUEK 3aJIWINHTH
TOH caMHIi.

MuoxXeHHA PALIOHAJBLHHX Ipo0liB

HobyTroM ABOX pallloHAJBHHUX ApoDiB € pamioHanbHNH Apib,
YHCeJBbHHK AKOr0o JOPIBHIOE A00OYVTKY 4YHCENBHHEKIE JaHHUX
npobiB, a 3BHAMeHHHEKE — Jo0YTHY I1XHIX 3HAMEeHHHKIB.

Jlinenns pauioHAJILHHUX JApPODIB

YacTrkow ABOX pallioHaALHHUX NpobiB € pamioHansHuit npio,
YHCEJBHHK AKOro N0piBHIOE JOOYTKY YHCEJALHHKA J1IeHOro Ta

3HaMeHHHKa JlIhHHUKAa, a 3HaMeHHHK — JA00yTKY 3HaMeHHHKa
ILIeHOrO Ta YHCelLHHUKA J1ILHHUKA.

IHNigpecenna pamloHAJBHOTO APO0Y 10 CTeNeHdA

o6 nmigpecTH panioHalnbHHUHE Apid o creneHs, Tpeba mij-
HEeCTH [0 HbOro cTeneHd YUcebHHK 1| 3HaMeHHUK. llepmimi
pe3yJbTaT 3anHCcaATH AK YHCEeJIBHHK, a ApYruil — AK sHaMeH-

HHUK JIpooy.

PiBHOCHJABLHI PIBHAHHA

IlBa piBHAHHA HASHBAIOTE PIBHOCHILHHMH, AKINO BOHH MalOTh
ofHl i Tl caMl KopeHI aDo Ko He 3 pPIBHAHL He Ma€ KOpPEeH1B.

BaaerusocTi pIBHAHB

Axkmo go obox HwaeTHH JaHoro piBHAHHA AojaTH (abo BiA
000X 4YacTHH BIJAHATH) ojlHe H Te caMe YHCJ0, TO OTPHMAEMO
pPIBHAHHSA, PIBHOCHILHE JaHOMY.

Armo axnif-HeOVAE A0MAHOK NepeHecTH 3 OJHiel YacTHHH
pPIBHAHHA B ApYyTY, aMIHHBIIHN NpH OBOMY Horo 3HAK Ha Npo-

THJIEeKHUN, TO OTPHUMAEMO PIBHAHHSA, PIBHOCHILHE JaHOMY.
fAxmo obunei uacTUHM PIBHAHHA NOMHOMHUTH (moAinuTH)

Ha ojjHe M Te caMe BIIMIHHe BlJ HVJA YHCJIO, TO OTPHMAaEMO
pPiBHEHHSA, plBHOCHILHE JaHOMY.
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Pauionaasne piBHAHHA

PiBHAHHA, JiBa # npaBa 4YacTHHH AKOI0 € palloHAALHUMH
BHpaszaMH, HAZHBAIOTH pallloHATLHUM,

Crenige 13 HiaUM BT EMHHM NOKAZHUKOM

Hna Oyab-AKOI0 4HMcesla a, AKe He JOPLIBHIE HYJIW, 1 HATY-
pansHOI'o YHCJIA 1

Crenink 3 NOKASHHKOM, PIEHHM HYJIH

Ilna 6yae-AKoro 4Hcia d, AKe He JopiBHIOE HYIO, a’ = L.

CranaapTHUil BUIJIS1 YHCIA

CraHZapTHHM BHIVIAJOM YHCI4 HA3HBAIOTH HOIO 3alllC YV BH-
raaai gobyrey a-<10", ge 1<a<10 i n — mine uweno.

BaacTHBoCTI cTeneHs 13 IIJHM NOKAZHHKOM

Ina 6yvap-Aknx a#0 1 b+ 0 ta 6vap-AKHX HIIHX m 1 n BH-
KOHYIOThHCHA PIBHOCTI:

a”"+a"=a”"" (ocHOBHA BIACTHBICTH CTeleH#H);
(@”) =a™;
TIT b
(ab)' = a"b";
a":a"=a"™ ";

" n
E) _a"
[b b"
dyaKLia obepHeHA NPONOPUIHHICTD

DYHKII0, AKY MOKHA 3aJaTH (GOpMYJI0K0 BUAY Y = E, ne k=0,
X
HA3HBaOThL oGepHeHOW UponopuiiiHicTio.

Baactusocti dyaEmii y= E

X
ObnacTe BM3HaAUeHHA: yel uucna, kpim 0,
Ob6nacTes 3HaueHb: el uncna, KpiMm 0.
I'padik: rinepBoaa.
Hyas ¢hvHKILL: He icHYE.
Bnacrusicets rpatika: akmo touka 4 (x,; y,) HalexHUThL Ii-

. k :
nepbonl y=—, 10 Touka B (—x,;; —lY,) TAKOXK HAJNEXKHTL 1N

X
rinepbo.i.



KBAOPATHI KOPEHI.
OINCHI YNCA

§2

Bueualo4n marepian usoro naparpada, Bu 03HainoMuTecs 3 GyHKLIEID
y = x?1aii BnacTMBOCTAMK, | | T 1 |3 il__ Tl |
[izHaeTecs Npo HOBY Oi0 «000yBaHHA KBAAPATHOIO KopeHsa». Bam
CTaHE 3P03YMINO, WO AN BUBHEHHS HABKONMUWHBOFO CBITY N1wwe pa-
LiOHANLHWX YUCEN HEOCTaTHBO. ' 4 [ ]
Bu oaHalomuTeCH 3 HOBUM METEME.T#EF—TH_!MlHDI;-IHTTHM —h apmlmef
TUYHUM KBaApPaTHUM KOpEHEeM, gial-_iaE:JTgr:ﬂ npa ﬁi:_:-rﬂ_ Hﬂ_ﬁﬂ]ﬂﬁ}c}f.
HaByuTecs CNPOoLLYBATH BUPA3WN, AKI MI-ETI‘FI;‘L KBaaparHi kopeHi. |

11. DyHKUia Yy = x*Ta 11 rpadik

[TozraunMo uepes U mJiaolly KBajpaTta 31 eropoHow x. Toai
y=x.

31 aMiHOIO CTOPOHH X KBajJpaTa BLANOBIHO 3MIHIOBATHMETHCS
1 floro moma y.

3po3yMino, [0 KOKHOMY 3HAYEeHHK 3MIHHOI x BiJNoOBi-
nae €lUHe 3HAYEHHHA 3aMiIHHOL y. OTKe, 3alleKHICTH 3MIHHOL Y
Bij 3aMiHHOI x € dyHKIIOHANTBHOIO, a4 thopMyaa y = x° 3ajac GVHEK-
1110,

PoasrnaHeMo (QyHKNiLD y=X°, oblacTi0 BH3HAYEeHHS AKOI €
Bcl yHucaa. ¥ Tabnauil HaBeJPHO ledAKl 3HaUYeHHA apryMeHTy Ta

BianoBigHl iM 3HaveHHSA GyHKMII.

x|<8.1-2,5|-2|-1,6[-11%0,5 (0| 05| 1 | 1,6 | 2| 2,5
y| 9/6,25| 4 |2,25)41 | 0,25 |0|0,25| 1 [2,25)| 4 |6,25| 9 |

[loarauynMo Ha KoOpJAHMHATHIN ILJIOIMIMHI TOYKH, KOOPAHHATH
AKHUX (x; y) BlabMemo 3 Tabaunl (pue. 19).

Hum BGlnbinie TOUOK, KOOPAHMHATH AKHUX 3a/l0BOJILHAKTEL pPiB-
HAHHA y=Xx", Oyle mosHadYeHO, THM MeHIIe oTpuMaHa dirypa
(puc. 16) Bigpi3HATHMeTHCHA BiJ rpadika dyHEOL y = x°.

IMapa uneen (0; 0) € poas’askoM piBHAHHSA y = x°. OTXe, rpa-
ik gaHol pyHENIII NPOXOAHTE Yepes NoYaToK KoopaAuHAaT. OcKLIb-
KB y=x%i x 20, To y=>0, TobTo cepeli MO3HAYEHHX TOYOK

He Moe OVTH TOYOK 3 Big'eMHHMHM OpAHHATAMH,
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1
Puc. 15 Puc. 16

ObnacTio 3HaveHb (pYHKIIII i = x¥* € Bcl HeBiJl'eMHI YyHcha.

fAAkbn Bpanocds NMO3ZHAYMTH HA KOOPAWHATHIN ninoumlMHi Bei
TOYKH, KOODIUHATH SKHX 3a/J0BOJLHSAIOTE DIBHAHHSA Y= x°, TO
orpuManu 6 ¢irypy — rpadik ¢yveEKLI] y = x%, AKXy Ha3UBalOTh
napabdoaor (puc. 17).

Puc. 17

Toura 3 koopauraramMn (0; 0) ainure napabony Ha ABi piBHi
YacTHHH, KOMKHY 3 AKHX HA3HBAKOTH BITKOI napadoam, a caMmy
TOYKY — BepIIHHOK IapadoJmn.

‘SayBa)KHUMO, 10 KOJMH € OPaBHJILHOIO PiBHICTE Y, = x;f, TO €

npaBuILHOO it piBHieTs y, = (—x,)°. Toai Moxua 3pobuTn Takmil

BHCHOBOK: AKIO Touka A (x,: y,) HanexuTs napadoi y = x°, To
Touka B (—x,; ¥,) TAKOK HaANeKHTH il mapaboi.

I ¥pork 13 mobvaosn rpadikie GVHKIILL BH 3HAHAETE B JeKTPOHHOMY
NOOATKY 0 IBOTO NMYHKTY.
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i..__= i i o=

¥ Tabnuni HaBeJeHO BJIACTHBOCTI (PYHKIII y = x°, BHBYeHI
Y IBOMY NYHKTI.

ObnacTe BU3HAYEHHA Yel unena
ObnacTtes 3HAYEHE Yeci HeBin €eMHI IHCIA
I'padix Ilapabousa

Hyne ¢yexnii (3savdensa | x =0
AprymMeHTy, nNpH AsKOMY 3HA-
yeHHA (pyHKUII fopiBHIOE 0)

BnacTuBicTs rpadika fAxmo Touka A(x,; Yy, Hane-
HATE NMapabonai y= x*, To TouKa
B (—x,; ;) TaKOX HaNeKHUTHL ILiil
napaboui.

[ . Poar’smirk rpadiuso piBasuag x?=x + 2.
Pn 36'a3annq B onHill enereMi KoopaAMHAT NobyaAVEMO I'pa-

dikn pyHKOIH y=x“1y=x+ 2 (puc. 18). 1Ii rpadikn nepeTnHAa-

I0OThCA YV JIBOX TOUKaX, abcuucy AKuX gopiBHIOWOTE 2 1 —1. OTiKe,

AK npu x = 2, Tak i npu x = —1 3HaueHHA BUpasiB x° i x + 2 piswi,

ToOTO 9Hcaa 2 1 —1 € KopeHAMH piBHAHHA x-“ = x + 2. IlepeBipka

ne migrBepaxye. Copasni, 2°=2+2 i (-1P=-1 + 2.
Bidnosgide: 2; -1, 4

Puc. 18

1. Wo € obnacTtio BuanayeHHs dyHeuiil y = x*? 2. Ulo e obnactio
3HauYeHb pyHKUiT Iy = x*7 3. Tpn aKOMY 3HAYEHHI apryMeHTy 3Ha-
YyaHHA dyHKUT I = x* nopieHioe Hymo? 4. Aka dirypa e rpagikom
byHKLT I = 127
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343." ®yeKOio sagaHo dopmyaow y = x°. SHaAHIITE:
1) 3saueHH# PYHKIIL], AKI0 3HAYeHHSA apryMeHTY JOpPiIBHIOE:
—=6: 0,8: —1.,2: 150;
2) 3HAYeHHA apryMeHTV, IpH AKOMYV 3HAYeHHA (PVHKI J0-
pieHIOE: 49; 0; 2500; 0,04,
344." He sukonyoun nobyaosu rpadika dyEKIii y = x?, BHaHAU-
Te, 91 OpoXoANThH HeH rpadik depes Toury: 1) A (—8; 64);
2) B (-9; -81); 3)C (0,5: 2,9); 4) D«0,1; 0,01).
345." He Burxonyvioun nobyjoBH, 3HAHJAITE KOOPJAHHATH TOYOK
nepetTuny rpadikis pyHrnii y=x*1 y=4x — 4. IloGyayiite
rpadgiky gaHuX (QVHKILH 1 Do3HauyTe 3HalljeH] TOYKH.

@ 346." Poas ' a:#iThL rpaius0 piBHAHHA:

.L

1) x2=x—1; 2) x*-2x—-3=0; 3) _1:*=§.
x
@ 347." Poas'axiTe rpadlyso pilBHAHHA:
1) x*=-4x- 3; 2)x*—-3x+5=0; 3) 1:2+1=D.
x
@ 348." VeranosiTs rpagiuno kinbkieTs po3B’A3KiB cHc-
TeéMH PIBHAHL:
1) y=x, 3) y—x*=0,
y=2: x—=y+6=0;
9) [¥=% o= =0,
y=-2; 2x + 5y =10.

349 YVera”doriTs rpaiuHO KLMBKICTE pPO3B A3KIB CHC-
TeMU pPIBHSAHL:

iy A e
3x + 2y = —6; x-3y=-3.

QHAD

350." @yHKnilo f 3alaHo B TAKHIH c1I0Ci0:
4, AKIO X =< —2,

flx)=1x*, sakmo-2<x<l,
lE:cv-l, AKI x = 1.

1]' BﬂﬂﬁﬂiTL f{_HL f[_z}! f{—lL f{IL f{EL f{ﬂ.,ﬁ:l.
2) IobyaviiTe rpadik pasol hyHKIII.

3) Buaxaure, npn aKHX 3HAYEHHAX a OpAMa iy = a OyJe MaTH
3 rpadikom gasol (pyHKIIL piBHO Bl CHLILHI TOUKH.
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[2x + 3, axmo x=-1,

= @ 351." Tano dyukmito f(x)=4x°, saxmo-l<x<2,
4, AKIo x = 2,

1) 3maipites f(—4), f(-0,3), 1(1,9), (3), f(=1), (2).

2) llobyayitiTe rpadik ganol dyvHKII.

d) Buanaure, npu AKX 3HaYeHHAX g NpaMa iy = a Oyjae MaTi
3 rpadikom gaHol dyHEIIL plBHO JABl CHiJbHI TOYKH.

m QKAS) 352. [lano dyuxuio f(x) ={

1) 3maipite f(-T7), £(0), f(2).

2) llo6yayiTe rpadik ganol hyHKII.

3) Busnaure, npu SKUX 3HAUEHHAX a NpsmMa y = a 6ylle MaTu
3 rpadikoM gaHol GVHKIIL TiINBKH OJHY CHLALHY TOUYKY.

E—, AKmo x < -1,

= @ 353." lano ¢pyveKniwo f(x)= X
¥, axmpox>-1.
1] Bﬂﬂ_ﬁﬁiTL f{_lz:ll f(_]-}! f{_nig]! f(ﬂ]‘, f{ﬂ]*
2) Iobyayitte rpadik nanol pyHKILIL,
3) Buanaure, npn AKHX 3HaUYeHHAX g npaMa y = a Oyle MaTn
3 rpadikoM gaHol (pyvHEINL] piBHO ABl COiNBHI TOYKH.

354." Hﬂﬁ}r&uyﬁge rpadik QyHKIL:

x°, axmox<0,
x+1, axmox > 0.

. 1 2
X %+x x —-4x
i) U= - 2) Y= .
) x+1 )y x —4
d
355. [Hobyayiite rpacdik pyEROI] Y= N
b

356." 3maiigiTe obnacTh BU3HaAueHHA, ob6JacTk 3HaUeHb 1 HYJ
dpyuruii y = —x°. INebyayvitre rpadik niel pyHrmii,

357.% [lobyayiite rpadik piBHAHHA:
1) = NJ_. 2) =% _o
(x-1°+@-1° y-x

358." Io6yayiire rpadik piBHAHHESA
IE - Y .
(x+2° +(y-4)°

359.% Bagaiite 3a nonomoron dopmya dyHKIIO, rpadik Axoi
3obpaxeHo Ha pUcYHKY 19,



M. OyHkuia y = x? 1a i1 rpadix

& x+3 x+6
-2 x x*-2%

363. ﬂnnm@mﬂ 3HauYeHHA BHpasy 27° — 97 kpaTHe 48.
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364. ¥V 2013 p. KinbKicTh i1HTEepHeT-KOpPHCTYBa4YiB 1 KopHCTY-
BAYOK B YKpaiHi cranoBuna 18,5 man ocif, y 2017 p. —
26,3 MmnH ocib, v 2018 p. — 27,8 maH ocib, y 2022 p. —
34,1 MaH ocib. 3a akunit i3z nepioxis, 2013-2017 pp. un
2018-2022 pp., 6vB 611LIIHNM BiZICOTKOBHI HNPHPICT KiTBKOCTI
IHTepPHET-KOPHCTYBAYIB I KOPHCTYBAYOK ]

=== roTYEMOCS! 10 BUBYEHHS HOBOI TEMM =)

365. 3HailliTe CTOPOHY KBajpaTa, ILTOIa AKOTO JOpiBHIOE:
1) 25 em?; 2) 1600 am?; 3) 0,04 w°.

366. Poap’a:iTh pIBHAHHSA:

. 2) xt =30

45}
367. IIpn AKNX 3HAYEHHAX a PIBHAHHA X°=ga He Maec KopeHIB?

368. IloGyayiite rpadikm GvEKOiIN y=x° i y=1 Ta 3HAHAITE
KOODANHATH IXHIX COLIRHUX TOUOK.

369. HarypanesHi uncia x, iy, 2 Taki, 110 3HaA4YeHHA BHPa3iB X + Y,
U+2Z, X+2 M= ]]p{}[:Ti HHCHIA. ,[[UBE'I[iTL-r 1o cepel HHcea x, i,
2 € npuHAlIMH] 1Ba 4HCIa, 9K1 JOPIBHIOIOTE 1.

i

12. KBaapaTtHI KOpeHI.

ApnpmeTU4HUN KBaJpPaTHUN KOPIHb

PoarnaHemMo KBajpar, IJola SKoro gopisHioe 49 kpagpatHauMm
oauHHUIAM. Hexail noB:#uHAa 00 CTOPOHH JOPIBHIOE X OJHUHHILE.
Toni pipHAHHA x° = 49 MoHA PO3TAANATH AK MATEMATHYHY MO-
Aenb 3ajladl npo 3HAXO/ KeHHS CTOPOHH KBajJpaTa, NJolna SKoro
nopisHioe 49 KBaJIPATHUM OJMHHILAM,

KopensiMu neoro piHsaHHEg € uncnaa 7 1 —7. IoBopars, mo
ypeaa 7 1 —7 € KBaAJApATHHMH KOpeHaAMH 13 unciaa 49.

Danavennd:

KeaaparTauM EKopeHeM 13 Y4HCIA 4 HAZHUBAKTH YHCIIO,
KBAIPAT AKOr0 JOPIBHIOE (.
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= — | .
HapeflemMo KinbKa NpHKIAAIB.

KBazpaTHUMH KopeHAMH i3 uncna 9 € unena 3 i —3. Capasai,
3¢=9, (-3)*=09.

: 25 b - B
KpapaTHHMH KopeHAMH i3 4HciIa < € YHcaa 2 i ~a
— (E] _25 ( _ﬁ]* _2
gt a7\ 2 4’
EsagparauM kopeHeM i3 unenaa 0 € tinpxkw uncyo 0. Copasnai,
ICHYE JIHIIe ojHe YHclIo, KBaJApaT AKOro JOpiBHIOE HYIW, — IIe
yuciao (.

OckinbKH He icHYe UHcla, KBAJIpaT SKOro NOpiBHIOE Bijg'eM-
HOMY 4YHCJIY, TO KBAJpaAaTHOr0O KoOpeHA 3 Bifg eMHOro 4Mcja He
ICHYE.

HodamHuuit kopias piBEAHEHEA x* =49, uncno 7, € BiANOBI A0
00 3ajiadi Npo 3HAXO[:XeHHA CTOPOHH KBajpaTa, IL10Ila AKOro
nopiBHioe 49 kBagpaTHHM oJuHHUAM. lle uncao HasnuBawTH
apudpmMeTHIHHM KBAJPATHHM KOpeHeM 13 uncaa 49,

ODanavueMHA:

ApudpmMerHYHHM KBAAPATHHM KOpPeHEM i3 uMcJa a Ha-
3UBAKTH HEBII'EMHE YMCJI0, KBAJPAT AKOr0 JOPIBHIOE @.

ApudMeTHYHHEH KBajlpaTHHH KOpiHE 13 YHcJa @ No3Hada-
I0Th va. 3Hak 4  HA3UBAIOTEH 3HAKOM KBaJApaTHOrO Kopensa ado
paaukaaom (Big nar. radix — xKopius).

Januc vYya YUTAITh: «KBAJIpATHHH KOpPiHE 3 a», ONyCKAIOYH
OpH YNTAHHI CJI0BO ¢«apudMeTHUHNI»,

Bupas, axu#l ¢TOITh N1]1 PARHKATIOM, HASUBAIOTL NiTKOpeHe-
sum Bupasom. Hanpuknag, v sanmci b—5 asounen b—5 €
niJKopeHeBHM BHpasoM, 3 o3HaAUYeHHA apH(QMeTHYHOTO KBAJAPAT-

HOT'O KOpeHA BUILTHBAE, W0 nidxopenesull supai3 moxce Haby-

gamiu milsvku Hesid EMHUX 3HAYEHD.
Jio 3HaxoqxeHHA apudMeTHYHOTO KBAAPATHOI'O KOpeHd 13

gMclia HA3UBAlOTh JOOYBAHHAM KBAJADATHOTO KOPeHH.
PoarnsaHeMo KiTbKa NpHKJIAAIB.

J9 =3, ockimeku 30 i 32=9:

2
25 0 exinbkm 23>0 i [E] =3
4 2 2 2 1

J0 =0, ockinsku 0>0 i 0°=0.
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Ileit BHCHOBOK MOXKHA NoJaTH B iHININ dopmiz

daf 6yde-AK020 HeBL) EMHOZ0 HUCAA @ CNpasedauso, o

Ja>0 i (Ja) =a.
Haﬂpﬂman,-f_-}‘ﬂ!lf} =, I;ullﬂ =2, FE&D

i (V5,2) =5,2.

Haronocumo, mo no NoHATTA KBaJApaTHOTo KOpeHA MH MpHil-
OITH, po3B A3VIOUH PiBHAHHA BUAYV x°=a, e a =0. Koperamn
LLOro PIBHAHHA € YMCla, KOMHE 3 SKUX € KBaJpaTHUM KopeHeM
13 YHCJa a.

[Tomyk xopeHiB piBHAHHA X° = a NPOLTIOCTPVEMO, PO3B’ A3aBIITH
rpadidHo piBHAHHEA x° =4,

B oauiit cucremi KoopamHatr nobyayvemo rpadikm dyHKIiH
y=x"1y=4 (puc. 21). Toukn nepeTHHY HBX rpadikiB MaioTh
abenmen 2 1 -2, Aki 1 € KopeHAMH 3aJaHOro piBHAHHA.

Puc. 21 Puc. 22

Pipaauea x*=a npu a < (0 He Mae KopeHiB, 10 HOiJTBep-
myeThbes rpadiudo: rpadiku dyHKLil y=x"iy=anopun a <20
CHiILHHUX TOYOK He MaloTh (pHc. 22).

IlIpn a =0 piBHAHHEA x*=a Mae eIHHHUN Kopiab x =0, n;m Ta-
KO HiATBepAVeTheA rpadiudo: rpadikn dyeRLii y=x*iy=0
MAaTE TLIBKH OJHY CILIBHY TOURY (puc. 22).

I'pacdidyanil MeTo Tako3kK A03BOJAE 3p0OHTH TAKHH BHCHOBOK:
axmo @ > 0, To piBEAHHA x° = a Mae JBa KopeHi. Cnpasji, napa-
fona y=x" i npama y=a, ge a > 0, MaoTs ABi cOinkHI TOUKH
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(puc. 22). Ilpn uhmury Hupemmm pPIBHAHHA X“=a € 4Hc]a -J—

l-h\l'll_.l[lﬂt:ﬂﬂ,('ﬂ{_]-ﬂt(\f_] =d.

Hanpuknan, piBHSHHS x° = 5 Mae [Ba KOpeHI: J5ui —/5.

MNPHEJAN 1. 3naiigiTh 3HaUeHHA BHpPA3V (-B V2 )

Posze'azanna. BachyEan[LLﬂ NpaBuio MiJiHEeCeHHA NODYTKY

IO cTelleHA Ta TOTOMHICTE ('-.JII_] = a, OTpPHMYEMO.

(-8v2) = (-8)*+(v2) =64-2-128. «

HPHIU[A,I[ 2. Poss’sxiTh piBHAHHS:
1) —J_ 3 =0; 2) Vi+Jx+2 =2.

Poze'azanna. 1) Maemo: —J_ 3: Jx =6. Toni x = 6%

x=30.
Bidnosidn: 36.

2) \/1+ﬁ.,f.r+2 2: 1+Vx+2=2% Jr+2=3 x4+2=32% »="1.

Bidnosids: 7. 4

MPHRJAJ 3. Posp’sikits pisaanns (x — 5)° = 16.
Poszeé’azanna. (x — 5)° = 16;

e H=—4 860 x— 5=4:
x=1 abo x=09.
Bidnosids: 1; 9. 4
[1P] 4.'. Poas’'sxiTe piBaagua (3x — 12 =2,
" Poag’azanna. (3x—1)=2;

3x—1=—/2 ab0'8x—1=+/2;
3.1::1—«.@ abo 3.:::1+~J"§;
1-\4"_'5 1+w.."r§.
=

= 3- abo x =
Bidnogidwn: -1_;&: 1:& -

mﬂm,'[[ 9. Ilpn AkuX 3HaAYEeHHAX X MA€ 3MiCT BHpas3:

1) V=5 9) JEE-E?

Pozeg'azanna 1) Bupaa +—0x Mae 3MicT, AKIIO MJKOpeHe-
BHH BHpa3 —aX HaOyBae HeBiJl eMHHX 3HadeHb. llizkopeHeBmi
BHpa3 € 10DYyTKOM JBOX MHOMHHUKIB, OIMH 3 SKHMX € Big'eMHUM
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ypcaom. Oraxe, neit nodbyrok HabyBaTHMe HeBil'eMHHAX 3HAaUEeHb,
AKIIO APVIHH MHOMHHE x HaOVBATHMe HelOJATHHX 3HAUEHD.
Bidnosids: npu x<0.

2) Hauuili BUpa3 Ma€ 3MICT, AKIIO0 BHKOHVIOTECH [Bl YMOBH:
Ma€ 3MICT BHpa3 X 1 3HaMeHHHK Jx —2 sigminawii Big HyJ4.
OT:;ke, NOBHHHI oJHOYACHO BHKOHVBaATHCH ABI vmoBH: x =0

i Vx—-2+#0. 3eigcH x=0 i x+#4.
Bidnosids: npa x20 1 x#4. 4

IIPHKJIAJ 6. Poss’sukiTe piBHAHES:
1) v=x+vx-2=2; 3) (x+2)Vx-2=0.
2) Vxi-2x +JVx-2=0:

Poszg'azanna. 1) JliBa uacTHHA JaHOrO piBHAHHA Mae 3MicT,
AKINO NijKOpeHeBl BHpasH —x 1 x — 2 oJHOYACHO HaOYBalOThH
HeBil'eMHHX 3HAYeHL. 3 TOTO, 10 NepIIHi NijKopeHeBHil BUpas
Mae OyTH HeBig'emHMM, MaeMo: —x =0, Toai x<0. Ane Koam

x<0, To apyruii nigkopeHeBHil BHpas, ¥ =2, HabyBae TiNBKH
Bin'eMHHX 3HaueHb, OTiKe, JiBa YacTHHA JaHOro piBHAHHA He
Mae 3MicTy.

Bidnosidb: KopeHIB HeMae.

2) JliBa uacTHHAa JJaHOr'O pPIBHAHHA € CYMOI0 JBOX JO/AaHKIB,
KOdeH 3 AKHX Mo:e HaOvVBaTH TiMTBKH HeBil' eMHHX 3HAYEHL.
Topal 1IXHA cyMa JOpPiBHIOBATHMe HYNIO, AKI0 KOMKeH 3 JoJaHKIB
nopiBHwe Hyaw. OT:ke, OJHOYACHO MalOTh BHKOHYBaTHcH Bl
ymoBH: Vx° —2x =0 i x—2 =0. Ile oanauae, mo Tpeba anaiiT
CHiJIbHI KOpeHi OTpHMaHNX pPIBHAHBL, TOOTO PO3B A3aTH CHCTEMY

PIBHAHE ,
WJx? —2x =0,
Vx-2=0.
Maeno: x*-2x=0, |x(x-2)=0, [x=0a6ox=2,
" |x-2=0; x=2 x=2.

Poas’A3KkoM 0CTAHHBOL CHCTEMH, 4 OTHe, 1 IoOYaTKOBOI'O PiB-
HAHHA, € YHucho 2.
Bidnogids: 2.

3) BurkopucToByouH YMOBY piBHOCTI no6VTKY HYI0, OTpH-
MVEMO:
x+2=0a6o Vx-2=0;
x=-2 abo x=2.
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Ilpore npn x=—2 BHpa3 vx—2 He Mae amicty. OT:Ke, JaHe

PIBHAHHA Mae €IMHHI KOplHL — 4YHcao 2.
Bidnoegids: 2. 4

1. Wlo Ha3MBalOTe KBAApaTHUM KOpeHeMm i3 yucna a? 2. Wo Ha-
3MBaKDTL apUPMEeTUHHUM KBAOPaTHUM KOpeHeMm i3 yucha a? 3. Hk
NO3HAYaI0Th apUdMETUYHWUIA KBAOPATHMIA KOPIHB I3 Yncna a? 4. Hk
HA3MBalOThb 3HaK v 7 5. SIK YMTAIOTb 3aNKC \E? 6. Ak Ha3uBea-

HOTh BMPAa3, 9K CTOITk Nig pagukanom? 7. AKX 3Ha4YeHb MOXe
HabyeaTu nigkopeHeeMiA Bupa3? 8. Hk Ha3MBalOTbL A0 3HAXO-
[KEeHHA apudMeTUHHOr0 KBaapaTHOro kopeHs i3 yucna? 9. Yomy

F
NOPIBHIDE 3HAYEHHA BUPa3y (\.I"E ] nna 6yae-AKOro Heein' eMHOro
yucna a? 10. CKinbkn KOPeHiB Mag piBHAHHA X~ =a npu a > 07
Homy BoHW 0opieH0Te? 11. Y Mae KopeHi piBHAHHA X° = a npu
a=0? npua<0?

. —

AR roBOPUMO TA MUUIEMO YKPAIHCEKOK IPABUMEHO

ITpuzadaime. Y KIIBKICHHUX | 1X BIAMIiHEO-
€MO BCi CKJIaJIoBI 9g - Hanpuraan: H. B. om mpuoufns
dea, mpu mucayi wom ma dea'anocmo n'i&; P. B. cemucom
mpuduamu deox, MmpeOX MUCKY womupvoxcom des sHocma n'amiu;
. B. cemucmam m mi deom, mpbom

deg'anocma n'am B. cimcom mp
yomupucma des'gnocmo n'ams; 0. B.
m Y B T T | '

M. B. fﬂﬂ} ._ I

370." YoMy aopiBHIOE KBaJApaTHHI KopiHbk i3 yncna 167 i3 unc-
na 1? iz uncna 07 HYomy nopisxioe apudmernuanil KBagpaTHil
KOpiHb i3 nuX uncesa?

371." Yu e npaBnisHO0O piBHicTh (Bignosiaes obrpyaTyiiTe):

1) V25 =5; 3) /36 = —6; 5) /0,81 =0,9;
2) J0 =0: 4) /0,4 =0,2; 6) 10 = 1007

372, 3uaiifiTh 3HaueHHA apHDMETHUYHOTI'0 KBa{PATHOI0 KOPEeHS:

1) J9; 2) /49: 3) J100:; 4) /225:
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5) J0.25:  8) J1.96;:  11) E; 14) .[3-2.

25

6) 0,01; 9) v400; 12) \E; 15) /0,0004;
9

7) v1,21; 10) v3600; 13) IE; 16) +/0,000025.

J73. 3HAHAITE 3HaYeHHA apH(PMeTHUHOrO KBA/[PATHOI'O KOpeHd:

1) /36: 4) J0,04: 7) +/2500: 10) 5%;

2) \64; 5) 1/0,49; 8) J10000; 11) ,/0,0009;
3) V144: 6) \1,69: 9) %; 12) J0,0196.

374." Uu mae amicT BHpaa:

V2 2) V2. V2 4 2% 5 (V2)?

Obr'pyaTyiiTe Bamy AyMKy. OGroeopith Bali BiANOBiAL 3 o[-
HOKJACHHKAMH i OTHOKJIACHHUIIAMH.

375." Buaiigite uscno, apudMerHuHHE KBaapaTHHH KopiHb
3 AKOI'0 JOPLBHIOE:

1)4:  2)0:. 3)0.8: 4 zi; 5)1.6:  6)-9.

376." Koprcryouucs Tabnuied KBAIPATIB HATYPANLHUX YMCel,
poaMinieHolo Ha (opaani, SHAHIITH:

1) J484; 1) /5929; 7) \/68,89;

2) /729; 5) /5,76; 8) 67 600;

3) J1156: 6) \/14,44; 9) /384 400.
ofi. SHAMRITE:

1) V/841; 3) /9,61; 5) \/72,25;

2) V1296; 4) J10,24; 6) /672 400.
378." 3HallAiTH 3HAYEHHA BHPa3y:

1) (V7). 3) (-v11)’; 5) (243) ;

2

2) (Va2); 1) -(J10)’; 6) (31;) :
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7 [-%T; 8) (-IEHJET; 9) (-0,3v2)

3719, ObuHcniTh:

: » Jo Y
1) (V6) ; 3) (3v2) ; 5) (—?J :
2 2 3
2) (—v/21); 4) (-445) ; 6) GJE_E] :
380.° 3maliniTe 3HAYEeHHA BHPA3V:
1) V16 +9: (h % 0,00 — 2:
2) 16 +/0: 8) -2./0,16 +0,7:
3) V36 — V49 9) (v13) -3-(v8)’;
r'd
4) V100 - J0,64: 10) %*(JI_E]E—(%J:?E) ;
2
5) 544 —/25: 11) 5{}-[—% 2) ;
6) /0,81 +./0,01; 12) J4-5°—8°.
381. ﬂﬁqﬂqﬂin 3HAYEHHSH BUpAa3Yy:
1) \/3+/36; 1) %Jgﬂmn,zﬁhﬁun;
2) \72-\64; 5) (2v6) -3(v21) ;
3) V16 - /225; 6) \10° —4-3%.

382." 3uaiiniTe 3HaUeHHA BHpa3y:

1) V12+a, sxkmo a=0,25: 3)V2a-b, axmoa=34,b=19.
2) J7-3b, axmo b=2:

383, 3maiiniTe 3HaueHHA BHpPAa3Y:

1) V27 +m, axkmo m = 54;

2) ym—-3n, akmo m=0,13, n=-0,04.
384.° Posg’sxiTh pPIBHAHHA:

1
1) Vx =9 2) “E:? 3) Vx-0,2=0; 4) Vx+7=0.
385, PoaB’faKITE pIBHAHHA:

1) Jx = 20; 2) Jx =-16; 3) JEE—§={}.
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386." Poap’axiTh piBHAHHA:

1) 2*=25; 2) x*=0,49; 3) ¥ =
387. Poap’amxiTes piBHAHHSA:
1) x2=100: 2) x*=0,81: 3) x*=T

388." 3HalliTE 3HAUEHHA BHPA3Yy:
8
1) —0,06+,/10 000 + 7= ~2,5./3,24;
256

2) J64-.6.25 +J2* +17;

3) 1||1— +3\/'i'i -0,6/3025;

1) [1J_] + 267 — 24%;
5) (84B)" + (83)" ~2(vaa)"

B 589" 3naijiTe 3HaUeHHS BUpa3y:

1) 0,154/3600 — 0,134’400 +(100,08) ;

a5 13
2) +8% +15°.
1.,."35 14 9

3

b* —a’b-bc+ca’

4) ¥*=-2).

4) x* = 3,6.

390." 3HallniTh 3HAYEHHS BHPasy m }3
e
1

a=-24b=-0,19, c=0,18, d=0,04.

391." Ilpy AKHUX 3HAUYEHHAX X Mae 3aMicT BHpAaa3:

1) V= 5) Jx—8: 9) ——

\ju;x-sj-“-;
2) J—x; 6) V8- x; 10) ———;

Vx -3
3) N 7) Nx? +8: 11) - :

Jx +3

4) V-x%; 8) J(x-8)%; 12) JVx-J-x;

++/d, ARIIO

Cepea naEUX BHPA31B VKaMXITh Tl, [0 MAaIOTH 3MICT JHIIIe [IPH
oIHOMY dHadeHHI aMinHOI. [IppayvMaiiTe me ABa BHpasH, Akl
MAIOTh 0 BHacTHBicTe. llopiBEANHTE Baml BHpasy 3 BHpa3aMu,
NpUAYVMAaHUMH OJHOKJACHHKAMH H OJHOKJACHHUIIAMM.
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3) J—“;
1) -y*;

1) JE_;
2) -3y;

393.* Poap ' A#iTh pIBHAHHA:

1) V5x—-4=0:

2) J5x—4 =0:

3) Vbx—-4 =6

394." Poas'si:kiTh piBHAHHA:

1
1}§JE—2=3;

2) V2x+3=11;

4927 Ilpn AKKAX 3HaYeHHAX y Mae 3MicT BHpas:

a) F; 7) J;-i:

1 1
6) —; 3) Fs
T Ju+i
4) B = 0;

Je
5) 1890
Ex+3'

6) vx:-36=8.

3]3—

4) V130—x° =0

< 395." Po3s a:xiTh piBHAHHA:

1)(x+6)=0;
2) (x+6)y=09;

396." Poas’s:kiTh piBHARHA:
2)(x—3)=6
397." Poap’axiTh piBHAHHA:

1) (2x — 3)* = 295;

1) V3+2+ 2 =4:
2) V2++/3+ Vo= 3:

398.” Po3B a#KiTh piBHAHHA:

1) 18+ JVx -6 =5;

3) (x + 6)" =3,
4) (Tx +6)*=5

3) (2x - 3P =17

3) 44210+ Jx =2.

2) J1+y2+Vx =1.

299.* IIpH AKHX 3HAYeHHAX a 1 b Mae 3MICT BHpAa3:

1) vab 2) J—ab; ' 3) Jab®: 4) Ja»?; 5) h?
400.* “In MOZ{HA CTBepAKYBaTH, 1110 npu 6y/Ab-AKOMY 3HaUeHH] X

Mae 3aMicT BUpas: 1) 'JI —4x+4; 2) J.t —4x+57

Obr'pyHETYiIITE Ballll B1ANOB1/I1 Ta ODroBOPITE 1X 3 O{HOKJIACHH-
KaM# I OIHOKJACHUIIAMH,

401." losenitk, 1110 He iCHVE TAaKOro 3HAYEHHHA X, NPH SAKOMY
Mae 3MICT BHpas J—IE +6x—-12.

402.” Hdxkuit 3 gaHUX BUpasiB Mae 3MICT NpH OyAL-AKOMY 3Ha-
wenni x: 1) vxl+8x+15; 2) Jx? —10x+27?
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403.** Poas’AKiTH pIBHAHHA: _ |
1) J_=—x; 4) Jxﬂ+2x+#£“—4='ﬂ;
2) JVx +J/x-1=0; 5) (x—1)Vx+1=0;
3) Vat-x +Jx—-1=0: 6) (x+1DJx=1=0.

[lomipkyiiTe, YoMy HA NepIIH DOTAAA AYViKe X0 pIBHAHHA
2) i 6) MmawTh pi3HY KiabkicTh KopeHiB. IIpoBeniTs v KJaci
BlANOBiAHe oDroBopeHHA.

404." Poas’aA®xiTh piBHAHHA: _
1) Vx +-x =0; 3) Nx’ —2x+1++x* =1 =0;
2) Jx +v-x=1; 4) (x-2)Vx-3=0.

405." IIpy AKHX 3HAYEHHAX g PiBHAHHA x°=a + 1:
1) Mae gBa KopeHi; 2) He Mae KopeHIB?
2) Mmae oAMH KOpiHb;

406.*" IlobyayiiTe rpadik pyHKILL: ;
1) y=v-x 3) y=(Vx) .
2) y=v-x°—dx—4%2;

407.” Tlobyayitte rpadik dyukmii y=v2x—1- x> 1.
408.% Jlns KoKHOrO 3HAYEHHA a po3B’ AKiTh DIBHAHHA:

1) avx-1=10; 3) avx—-1=a;
2) J(a-1)x =0; 4PNYx-2=a.

409.* Tpu sikux sHavenHsx a pisEanEg (Vx —1)(x—a)=0 mae
TINIBKH OHH KOpiHB?

YYAMOCS 3ACTOCOBYBATH MATEMATUKY

410. lllomicans npailiBHMKOBI arpapHol (GipM# HAapaXoBVIOTh
16 000 rpu sapobiTHol nnatH. Is miei cymMu yTpHMyeThes
NoAaToOK Ha JoXoAH ¢izwuHHUX ocid, AKMIA craHOoBHTE 18
Bl 3apobiTHOl mJjaTH, a me o 7 Hjae Ha BINCBKOBHH 301p.
PozpaxyiiTe 3aranbkHy cyMy HoJaTKiIB, AKY CHOIATHTL el
NpaliBHAK 3a pikK.

B KoHeTHTyLll HanHcaHO:

TTA 67. KoxeH 3oboB'A3aHMil cnnadysaTv NogaTku
3bopw ...
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OBroBopiTh y KJlaci, 4OMY KOMKHA JNIOJAWHA, SKa OpPAIIOE,
30008’ A3aHa cILTAYYBATH NOJATKH,. 3a MOKJIHBOCTI TIPOBEAITh

po3paxyHKH CYM IOJAaTKIB, AKi cNJIaYVIOThE YJeHH BANlol po-
nuHH abo Baml aHalloMi.

411. ¥kpaidcbKi niHrsietu i JAiHrBicTKH AOCHifHIH BelHKY
KLIBKICTE cY4YacHHX TEKCTIB 1 mifijpaxyBaial, HACKITBKH 4acTo
B HUX TpanJs€ThbcA Ta UM iHIOA OVKBa VEpalHCchKOro andasiTy.
¥ tabaunui HaeejeHo 1HGOpPMALLlID [IPO Te, CKLIBKH pasis y ce-
pelHBOMY TPAILTAKTHCA NefdAKl JiTepH Ha KoxxHI 1000 OVKB.
Ha pgiarpami (pme. 23) nogano o iHGopMallio. YcTaHOBITH
BIIMOBIJIHICTE Mi CTOBIIAMM JlarpaMy Ta OyKBaMM.

bykea a H 4|, B 0 p C

Ckinbku pasis

TPannNAeETeCH ﬁ"'jr'EEE. 64 09 68 86 43 37

Crineku pasins
TpanageTsca 6yKBa

byren

Puc. 23

<€ CreopiTh rpyny 3 OJHOKJACHHKIB i OJHOKJIACHULL AJ1#
poGOoTH B JNiHrBiCTHYHOMY HpOEKTi. YUYacHHKHN / ydyacHHI]
rpyny BHOHpalTh OBi CTOpiHKH 31 cBoro ynoblaeHOTo TBODPY
VKpalHCBKOI JIiTepaTvpH, jaidi, 3poOHBIOM BlNOBIOHI po3-
pPaxvHKH, CKJajailTh aHanoriuai rabmuni ana 6yks M, 1, o,
V, K, 8, NOPiBHIOWTE OTPHMAH] faHl Ta poblATE BUCHOBKH.

£ BrPaB Ans MOBTOPEHHS

412. ByanHKH Ha BYJIHIII DTPpOHVMEpOBAHO [IOCHLIL YHeIaM# Big 1
no 24. Crinekn pasis nudpa 1 Tpanangersca B HyMepamii?
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f JI i -

F 4
413. CnpoeTiTh BHpa3s { 5 o B L - - ]:(EE =
a*—-25 5H5-a a+d a+a ,

414. Pobitanna ogep:xana 4700 rpr aBaHCYy KVIIpaMH II0
100 rpr 1 no 200 rpa. CkinbEA OVI0 KYIIOP KOMHOID HOMI-

Hany, AKIo Bekoro oyna 31 kynwpa?

+u~5}

P vuMmMOCS POBUTH HECTAMRAPTHI KPOKKM )

L g

M 415. 3HaiaiTe yei TpUnHQPOBI HATYPaATbHI YHCIa N Tk, M0
cyma uudp uuena n B 11 pasis MeHIa Bijl caMoro 4mejaa n.

Yu pocmyms y 20podi padukanu?

¥ CrapopasHiit 'pentil giw 1o0yBaHHA KOpeHH OTOTOKHIOBANH
3 NOMVKOM CTOPOHH KBapaTa 3a iloro nionew, a caM KBaapar-
HHH KOpPIHE HAZHBAJIH 4CTOPOHOHDS .

¥ Crapopasuiit [HAll ci0BO «Mylas» 03HAYANO «IIOYATOK®»,
¢0OCHOBa#», «KOplHbL JepeBas». lle cinoBo nouwanM 3acTOCOBYBATH
H JJO cTOPOHH KBAJpAaTa, MOKJIHBO, BUXOIAUH
3 Takol acomlanil: 31 cTOpoHH KBajpaTa, fAK
' 13 KopeHf, BHpoCTae caMm KBajapat. Mabyrs,
TOMY B JIATHHCHLKIH MOBl IIOHATTHA «CTOPOHA»
. TA ¢KOpPiHL* BHEPAMKAIOTECA OJHHM i THM caMHM
ciaoBoM — radix. Big nporo cioBa noxXoJHuThb
TEPMIH «pajgHKals,

ClaoBo radix MOX¥HAa TAaKOX NepeKJacTH
AK «peincs, TobTo KopeHeILIll — dYacTHHA
POCNTHHHN, BUI03MIHEHHH KOpPiIHL, AKHH MOKe
OyTH ICTIBHMM,

Pene [lekapT ¥ XIII-XV ct. eBponeiicbKi MaTeMaTHKH,
(1596-1650) CKOpPOYVIOUH cJ0BO radix, NO3HAYAHN KBaJpaT-
HHII KopiHb 3Hakamu R, B, R°. Hanpunrnaa,

samme 7 MaB TakHnii surnan: R-7T.
Y XVI er. MaTeMaTHKH CTAIH BHKODHCTOBYBATH 3HAK V. Io-

X0AeHHA ITBOIM0 CHMBOJIY, MAOYTh, NoB' A3aHO 3 BHATIALOM pPy-

KOOHCHOI JaTHHCBKOL DYKBH r.
¥ XVII er. eupgaTanii pparnysskuit marematuk Pene Jexapr,

MoeHABINK 3HAK \ 3 TOPHM3OHTANBHOI0 PHCKOI0, OTPAMAB CHM-
BO.JI J_ , AKHH MH i BHKOPHCTOBYVEMO CBOI'OJHI.
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Mepwa 3adaya nepwoi MamemMamuyHol onimMniadu e Ykpaiki

danada 390 Bapra yBarm mie it Tomy, mo B 1935 p. came 11
YMOBOK BIIKPHBABCH TeKCT Nepliol MaTeMATHYHOL OJiMIIiajan
B YKkpaiHi. IHiniaropoM nuX MaTeMaTHUYHUX 3Maralb OYB BHAAT-
HHH yKpalHCBKHH MaTeMaTHEK, akajemik Muxaiino ITuamnosny
Kpasuyk (iloro mopTpeT poaMilleHo Ha ¢op3allli Ha NMOYaTKY
nigpyuanka). llam’arauk M. I1. KpaBuyky BeTaHOBIeHUI Ha Te-
putopii HanioHankHoro TexHiunoro vHisepeurery ¥Ykpainu « Ku-
IBChbKHI mosiTexHiuHM iHcTHTYT». Ha Dasi Iboro Hap4albHOT'O
3aKJIaly pa3 Ha ABa pokH npoBoaATs MixkHapoaHl MaTeMaTHYHI]
koH(pepeHILll iMeH] akanemika M. II. Kpasuyka.

da noHaj 80 poklB MATeMATHYH] OJIMOIany cTanyd nnd Ba-
raThboX TAJAHOBHTHX IMIKOJAPIB i MIKOJIAPOK
NeplIiiM KPOKOM Ha HJAAXY A0 HAVKOBOI
rBopuocTi. Choroasi Taki imena, ax O. B. Ilo-
ropesnoB, C. I'. Kpeiin, M. O. Kpacuocelb-
ceknii, B. I'. Ipiadensn, BigoMl B yChbOMY
HavKoBoMYy cBiTi. 1l BugaTHI BYeHi B pi3Hi
pPOKH OVJAH HNepeMOXUAMH MaTEeMATHUHHX
oaiMnian B Yepaixi.

I3 sagoBoleHHAM 3a3HAYAEMO, [0 H ChO-
rojiHl MaTeMaTH4YHI oJIMIia I B YKpaiHi ayxe
nonyaapHi. [JecaTKH THCAY IIKOJAAPIB i KO-
JIAPOK HAIOl KpalHY HA PI3HHX eTanax 0epvTh
y4yacTsk vV IILOMY MaTeMaTHYHOMY 3MalaHHi.
B opranizanil Ta nposejeHH] OJIMITIAA 3a]1l-
AHO HAVKOBY T4 OCBITAHCBRY clNbHOTY. CaMe
3aBIAKH eHTV3laaMy Ta npodecloHANIZMY I11€]l CILILEHOTH KOMaHIa
YEKpaiH\ rifHO npejcTaBjifc HAIIY KpalHyY Ha MiIXHAPOAHHX Ma-
TEMaATHYHAX OJIMIIajfax.

Papumo it Bam, 11001 BOCBMHKJIACHUKH Ta BOCBMHKJIACHHMIL,
OpaTH VIacThk vV MaTeMaTHYHHX oJiMIIiajgax.

O. B. Noropenoe
(1919-2002)

132. MHOXMHaA TA 1] eNeMeHTM.

MNigMHOXKMHA

Mwu uacTo ropopumo: ctajo dDapaHis, OVKeT KBITIB, KOJeKIllsd
MapoK, KocAK pHO, arpad nraxis, pi#l 0ak1ia, 310paHHA KapTHH,
Habip pyv49oK, KOMIIaHiA ApY3iB.

Ko B nux Napax nepeMilIaTH [Ieplill ¢JI0Ba, TO MOMKe BHIl-
TH cMimHO! Oyker DapaHiB, KOCAK KapTUH, KOJeKIia npyais,
BopHouac Takl cloBocOoJVUeHHS, AK KoJjeknia pubd, Kodermisa
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OTaxiB, KoJleKI[ld KapTHH, KOJIeKIlid py4YoK TOII0 € HmpHIHAT-
HuMH. Piu y TiM, 0 c10BO «KOJEKIliA» JOCHTH YHiBepcaJlbHe,
OnHak v MaTeMaTHIIl € TepMiH, AKAM MOKHA 3aMiHATH Oy/Ib-AKe
3 mepuIuX cIiB v HaBejeHuX napax. lle repmin MHOMXKHHA,

HaselemMo Mle K1NbKA NPHKJIAAIB MHOMHH:

¢ MHOMHHA VUYHIB Ballloro KJacy:

e MHO¥HWHA naadeT CoHAYHO] CHCTEMM;

L ]

[

MHOMXHHA ABOIUGPOBHX YHCe;
MHO}¥HMHa nap uucena (x; y), AKi € po3B A3KaAMH DiBHAHHHA
x4+ yt=1.

OxpeMunM HallBaKIHBIIINM MHOM¥HHAM NPHCBOEHO 3arajbHO-
NPUHHATI HA3BN Ta NO3HAYEHHS!

e MHOMHWHA TOYOK ILIOLIWHU — reomerpuuHa (irypa;

e MHOKHWHA TOYOK, AKI MaloTh 3aJaHy BJIACTHBICTH, — Ieo-

merpuune micue rouor (FMT);

e MHOMHMHA 3HAYEHL APryMeHTY (PVHKIT f — 00JacTh BH3HA-

uenHa dyeruil f, aky noanavaots D (f);
s MHO;KHHA 3Ha4deHb (pyvHKOIL f — obaacts anavens ¢yl f,
ARY noa”Ha4dawTs E (f).

flk npaBuno, MHO:HWHH [03HAYAKTHE BeIHKHMH JIiTepaMu
JaTHHCBKOrO andasity: A, B, C, DiT. 1.

00’ekTH, AKI CKIAJAI0TE JaHY MHOKHAHY, HAZHBAIOTE eJ1eMen-
TAaM¥H i€l MHOKHHW. 3azBHuall eJleMeHTH NO3HAYAKTL MaJINMM
JdiTepaMH JaTHHebKoOro andasity: a, b, ¢, d i T. A.

AKINo a — ejleMeHT MHOXMKHHH A, TO IHIIVTL: a € A (YHTalOTh:
¢ HAJIeKATE MHOKHAHL A» ). koo b He € eleMeHTOM MHOKHHHN A,
TO TUIYTh: b ¢ A (unTarwTh: 4D He HaANeKHUTL MHOMKHMHL A» ).

Axmo MHOMHHA A CKIaaeThCA 3 TPhOX eJIeMeHTIB a, b, ¢,
ToO nHIUyThL: A ={a, b, c}.

Axmo M — MHOXHHA HATYPAJABHHX IiNbHHKIB uHesnaa 6, To
mamyTth: M ={1, 2, 3, 6}. MEoxuHa AinbHMKIB unciaa 6, aAki
€ CKIAleHUMH YMcnaMmi, Mae takuil surnan: {6}, lle npuknan
OHOeJeMeHTHOl MHOMHUHH.

SajaBaTH MHOMKHHAY 3a JonoMorolo irypHuX AViHOK, V AKHX

BKA3aHO CHOHUCOK 1 eleMeHTIB, 3pV4YHO V THX BHIAJKaAX, KOJIH
MHOMHHA CKIANAETHECH 3 HEBEJIMKOL KiNBKOCTI eleMeHTIB.

Oanavenna.
Jei maoxuau A 1 B HazueawoTs piBHHMH, AKIIO BOHH CKJIA-

AAKOTHCH 3 OIHUX | THX CAMMX eJIeMeHTIB, TODTO KOXKHUH eJle-
MEHT MHOMKHHH A HAJeXHHTL MHOKHHL B 1, HABNAKH, KOMXKHNNT
eJeMeHT MHOKHHH B HANeXKHTs MHOKHHL A.
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Axmo muoxuen A i B pisai, To numyTts: A=B.

3 O3HAYEHHSA BUILIHBAEC, M0 MHOMUHA 00HOIHAYHO SUIHA-
YAEMbLCA CEOIMU enemenmamu, SKI0 MHOKHHY 3alIHCAHO 3a
nonoMorow (QIrypHux AVKOK, TO HOPANOK, V AKOMY BUNHCAHO
il eleMeHTH, He Ma€ 3HaveHHA. Tak, OpHOVCKAOTh MIicTh Ba-
plAHTIB 3anIMCy MHOKHHH, KA CKJIAJAETHCA 3 TPHOX eJIeMeHTI1B
a; b, ¢

la, b, ¢}, {a, ¢, b}, {b, a, ¢}, {b, ¢, a}, {caa, blnde, b, a}.

OckinbKHM 3 03HAYeHHA pPIBHMX MHOMKHH BHILIHBae, M0,
Hanpueaau, {a, b, ¢} =1{a, a, b, ¢}, To Hagani posrAATATHMEMO
MHOMHHH, AKl CKJIa/]al0ThECH 3 pil3HHX ereMeHTIB. Tak, MHOKHHA
OVKB CJI0OBA ¢«KOCMOJpOM» Mae BH] {K, 0, ¢, M, 1, pPi.

SazHaunMo, mo {a; # {{aj}. CopaBil, MHOKHHA {@] CKJIANAETh-
CcA 3 OJIHOTO eJIeMEeHTAa a; MHoMHHA {{a}} cknagaeThea 3 ogHOrO
eJeMeHTa — MHOMKHUHH {a}.

HajiuacTime MHOKHHY 3aaloTh OJHHM i3 TaKHX IBOX cHO-
coDiB.

Ilepuwiuit enocid nondarae B ToMYy, [0 MHOKHAY 3aJal0Th VKAa-
3aHHAM (DepeaikoM) yeix 11 eneMeHTIB. My BiKe BHKOPHCTOBY-
BAJIH el cnoclh, sanucyiodyd MHOKHHEY 32 J0N0OMOrow pirypEHHX
OVHOK, V AKHX VKA3VBAIHN NepeJik 11 eleMeHTiB. 3po3VyMLlI0, 10
He DyIL-AKY MHOMKHHY MOMHA 3aJaTH B TaKHH cnocib. Hanpmu-
KJIajJ, MHOKHHY HDapHHX 4YHCce]l TAK 3aJJaTH HeMOMKJIHBO.

Hpyeuii cenoci6 noigrae B ToMy, ILO BEKA3VIOTE XapaKkTepue-
THYHY BJACTHBICTH €JIEMeHTIB MHOMHUHN, TOOTO BJIACTHBICTD,
AKY MalOTh Vel eleMeHTH JaHOL MHOMHHH il TiThKH BOHH.

Hanpukaan, BIACTHBICTL «HATYPANLHE YHCIO NpH JineHH] Ha 2
nae B octa"dl 1l» 3ajac MHOKHHY HelmapHHX YHCeJ.

AKmo zagaBaTi MHOMKHHY XaPaKTEPHCTHYHOIO BJAACTHBICTIO
il e1eMeHTIB, TO MOM¥e BUABHTHCH, 110 #ojeH 00’ekT 1iel Baac-
THBOCT1 HE Mae.

3BepHeMoCcH [0 NPUKJIajgiB.

e MuoxuEa TPHKYVTHHKIB, CTOPOHH SAKHX npolopiiiiai ume-
nam 1, 2, 5. 3 HepiBHOCTI TPHKYTHHKA BHILIHBAE, IO OA
MHOMHHA He MICTHTE #OJIHOI'O eJleMeHTA.

e [Toamaunmo wepes A MHOKHHY V4YHIB 1 yYeHHIIL Baloro
KJacy, AKl € MalcTpaMH cnopTy 3 maxis. Moyxe BHABHTH-
cHd, 110 MHOKHHA A TaKO He MICTHTH KOJHOI'O eJleMeHTaA.

e Poarnagawodn MHOMKHHY KOpPeHIB HOBLILHOI'C piBHAHHA,

noTpiOHO NepeadbadynTH CHTYAILIID, KOJH PIBHAHHA KOpPEeHIB
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HaseneHi npHKIagH BKA3vVIOTh Ha Te, [0 3pVYHO 0O CYKVII-
HOCTI MHOXXHH BiJjHeCTH IIle OAHY OocoDJIMBY MHO¥HHY, fIKa He
MiCTHTB KOJHOIO eJleMeHTa. |i HA3HBAITE NOPOKHBOK MHOKH-
HOMI0 Ta NO03HAYAKTHL CUMBOJIOM .

Sa3HaA4YUMO, 10 MHO3#HHA |} He € nopo:KHBOID. BoHA MicTHTE
OJHH eJleMeHT — IopPOKHI0O MHOKHHY.

PoarnapemMo MHOKHHY HLH(P AecATKOBOl CHeTeMH YHCJIeHHSA:
A=1{0,1, 2, 3, 4, 5, 6, 7, 8, 9}. BuokpeMumMo 3 MHOMKHHI A
11 eleMeHTH, AK]l € mapHHEMH IHQpaMH. OTpHMaeM0O MHOMKHHY
B=10, 2, 4, 6, 8}, vcl e1eMeHTH AKOl € eJIeMeHTAMH MHOKHHA A.

ODanayenna:

Muoxuny B HASHBAIOTE NIJAMHO K UHO K MHOMKHHEH A, AKIO
KOMEHHH eJeMeHT MHOXHHH B € eJeMeHTOM MHOEKHEH A.

Ile sanucyoTh Tak: B © A abo A = B (UATal0OTh: ¢« MHOKH-
Ha B — nigMHOXHMHA MHOMHMHYN A» abo «MHOMKHHA A MICTHTH
MHOM¥UHY B»).

PoarasseMo npukiaagn:

* MHOMHWHA YYHIB 1 V4eHHIIb BAIIOTO KAaCY € IMAMHOMKHHOI

MHOMWHH YUHIB 1 YYeHHIL BAIIOL WIKOJIH;
* MHOMKHMHA CCABILB € MiMHOMKHHOK MHOMHHHN XpebeTHHX;
* MHOKHHA Touok npomeHa CB g MiAMHOMHHOI MHOMHHHA
TouoK npamol AB (puc. 24);

e MHOM¥HHAa [NPAMOKYTHHKIB € A C B
NiIMHOAHNHOW MHOMKHHHE apa- |
JeJIOrPaMiB; Puc. 24

* (af = 1a, b}.

Ilna inrocTpanil coiBBIAHOIIEHE M1 MHOAHHAMH KOpHCTY-
IOTHECH CXeMaMH, AKl HazuBalThk aiarpamamu Eiaepa.
Ha pucyury 25 306paseHo MHOKHUHY A
(Binpmuil Kpvr) 1 MEHOHHEY B (MeHIIHN
Kpyr, AKMH MicTHTECA B Oilnbsmomy). Lla
cXeMa o3dHaudae, mo B — A (abo A o B).
3 03HaYeHbL NIAMHOXHHHM Ta piBHO-
CTi MHOZHH BHILTHBa€, Mo Koan A — B
iBc A, To A=B,
Axmo B MmEOXHNHL B HeMae ejleMeHTa,
AKHI He HaNeXHUTh MHOMHHI A, TO MHO-
#MHUHA B € niIMHOMHHOIO MHOMHHH A.
3 orngay Ha [l MIpKVBAHHA NOPOMKHIO
Puc. 25 MHOMKHHY BBAaXKalOTh NiIMHOM¥HUHOW OY1b-
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AKOI MHOHHH,. ClipaB/il, DOPOKHA MHOMXHHA He MICTHTL HOHHO-
ro eJleMeHTa, OT:Ke, V Hiil HeMae elleMeHTa, AKHI He HANeXKHTh
naHid MmEHOKHHL A, ToMy an4 OyaB-AKOlL MHOKHHEN A cripaBel/InBO
TBepAxeHHdA: & C A.

Byab-Aika MHOHHA A € migMHOo:KHHOI0 camol cebe, Tobro
AcC A.

JI. Bunumite yei nigMHOMKUHN MHOXHHEN A = {a, b, c}.
Posze’azanna. Maemo: {a}, {b}, {c}, &, b}, 1b, ¢}, {a, c},
{a, b, ¢}, &. 4

1. Ak No3Ha4alnTe MHOXKMHY Ta 1l eneMeHTU? 2. Ak No3Ha4yaTb.

H 0obnacTte BM3Ha4YeHHA Ta 0BnacTe 3HaveHs pyHKUWI? 3. Hk 3anu-
caTtH, WO eneMeHT HANEXWUTL (He HaneXKnTh) MHOXKHI A? 4. Hki

MHOXWHW HA3WUBAaIKOTL PIBHUMKW? 5. HKI ICHYIOTE cnocobw 3afaHHA

MHOXKUH? 6. FKYy MHOXWHY HAZWBAKTE NOPOXHBEOKT HK Il NO3Ha-
4awTe? 7. AKy MHOXWMHY HA3WBAIKOTL NIAMHOXWHOW AAHOI MHO-
HMHM? 8. HK Hao4HO INKKCTPYITE CNIBBIAHOLWWEHHA MIX MHOXWN-

HaMu? 9. Aka MHOXWHA € NIAMHOXWHOK Byab-AKOI MHOXWMHW?

Lo T A

416." flxk HasuBAOTE MHOKHHY TOYOK KVTA, piBHOBiIIaleHHX
Bi,u Horo cTopin?

417.” fix HasWBaWOTH MHOKHHY BOBKiB, M0 MiKOPIOIOTHCA OJHO-
MY BaTaxkKy?

418." HaspiTe aAKY-HeOVIbF MHOMKHHY VYHIB i y4eHHIEs Bamol
IIKOJIH,

419.” filx HagPBaOTH MHOKHHY BYHTENIB i BUNTETLOK, AKI Mpa-
LIOIOTE B onHil mroni?

420." laro ¢pyeEOI0 [ (x) = x*. IlocTaBTe 3aMicTh 31pOYKH 3HAK €
abo ¢ rak, mob OTpUMATH NpaBWIbHe TBepPAMKEeHHS:

8*D(f); 20*D(): 3)0*E(f); 4) —%*E{f}.

421.” fix BH BBaKaeTe, AKl 3 HaBeJleHHX TBepKeHb € MpaBH/Ib-

HHMH.
1)1 e {1, 2, 34 3) {1} € {1, 2}; 5) @ e {1, 2};
2) 1 g {15 4) {1} e {{1}}; 6) D e {©)?

ObrosopiTs Baml Bignmosifi B Knaci.

422.° BanmuiiiTh MHOMKHHY KOPEHIB piBHSAHHNA:
1) x (x 49% 0: 3) ===
2) (x—-2{(x*—-4)=0; 4) x*+3=0.
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423." SanaiiTe 3a JONOMOTOIO MepelliKy eJIeMeHTIB MHOGKHHY:
1) 6VKB YEpalHCBKOI MOBH, AKHM BIANOBLAAKOTE DOJIOCH] 3BYKH;
2) npaBUIBHHUX ApoblB, 3HAMEHHHK AKHX He DLIBIIMM 3a 4,
3) OVKB cJI0Ba «MATEMATHKA»;
4) mndp uncaa 9999.

424." ik BU BBa)kacTe, AKiI 3 MEHOKHH A i B € piBENMH, AKOIO:
1)A={1, 2}, B=1{2, 1};
2) A={(1; 0)}, B={(0; 1)}
3) A={1}, B={{1}}?
ObrosopiTe Ballli BiANOBIAlL 3 OJHOKJACHHKAMH if OAHOKAAC-
HHIAMH.

425." HassiTh KinbKa IMiIMHOHH VUHIB i yUeHUIIL Ball1Oro KJIAacy.

426." Hexall A — MHOoHHa OVEKB ¢JloBa «KoopaaHaTas., MHOAHHA
OVKB AKOTO0 3i CNIiB € MiMHOMHHOKW MHOXHHH A:

1) TpakTOop; 4) HUTKH; T) nmopora:
2) KapTHHA; 9) Hapaja; 8) Kopona?
3) KPOKOJII; 6) napyHok;

427." Hexaiti A — mMHOKWHa nudp gucaa 1958. Yn € MHOKHHA
oudp uBena x¥ TiAMHEOKHHOKD MHOAHAHE A, AKINO:
1) x=98; 3) x=9519; 2) x =195 888;
2) x=9510; 4) x = 5858; 6) x=91 2587

428." Hexait A = 0, ki asi pisHi DiIMHOKHHEN 3aBXRIN MAaE
MHOMKHUHA AT

429, Hu piBHI MHOKHHH A 1 B, dKII0:
1) A — MHOMHHA KOpeHIB PIBHAHHSA i x |=x, B — MHOKHHA
HEBL'eMHHUX 4HCeN;
2) A — MHOXHHA YOTHPMKYTHHKIB, V AKHX NpPOTHJEXHI]
CTOPOHY NMONAPHO piBHI; B — MHOM¥HUHA YOTHPHKYTHUKIB,
Yy AKHX JlaroHajli TOMKOIO NepeTHHY JLIAThCA HaBmia?

430." ki 3 HaBeJIeHNX MHOKWUH JOPIBHIOIOTH TMOPOMKHII MHO-
AHHHIL:
1) MHOMHHA TDHKYTHHKIB, cyMa KVTiB AKHX AopisHIOE 181°;
2) MHOMHHA ripCchKHX BeplIHH 3aBBHINKH noHaa 8800 m;
3) MHOXHHA I'OCTPOKYTHHX TPHKVTHHKIB, MeiaHa AKHUX J10-

PIBHIOE IOJIOBHHI CTOPOHH, /10 AKOI 11 NIpOoBeAeHO;

4) muoxHHEa dyvHKNil, rpadbikaMu SKHX € Koaa?
HapeliTe NpUKIaaAH 1le ABOX MHOMHH, AKi TOpPiBHIOIOTE I0-
po:xHI MBo:xuHi. IlopiBEsAliTe Bami mMpHKIAAH 3 NpHKJA-
JaMH, NPpHAVMAHAMH OoJHOKJACHHKAMH I OJHOKJIACHHIIAMH.

431." Hosegite, mo komm Ac Bi Bc C, To A c C.
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432." PoszramyiiTe gaHi MHOKHHH B Takiil mocaiJloBHOCTI, mpﬁ

KOMHA HACTYIIHA MHOMHHA Oyia NiAMHOMHWHOI NoNepeIHLOl:

1) A — MHOMHHA NPAMOKYTHHKIB, B — MHOMHHAa YOTHPH-
KyTHHKIB, C — MHOKHHa KBagpatis, D — MHo;KHHa na-
pajeJorpamis;

2) A — MHOM¥HHA ccaBliB, B — MHOM¥HHA ncogBuX, C — MHO-
#MuUHA XpebeTHux, D — MHOMKHHA BOBKiB, E — MHOXHHA
XHAKHX CcCABIIIB.

YUMMOCS] 3ACTOCOBYBATH mrgmmxy -.qr

433. Ilicna yTpuMaHHA HOJATKY Ha aoXoau (isMuHHUX ocib
y poamipi 18 % Big sapobitHol naate i 5 % BilickKoBoTO
30opy, iH:keHep orTpuMas 24 640 rpua. dkra sapobiTHa maata
Oyna fiomy HapaxoBaHa? CKiJBKH rpUBeHBb BiH 3all/TATHB HA
KOPHCTE lepiaBu?

434. V cagy pocte Ginbme mix 80, ane menme uizk 100 gepes.

KoxxHe Tpete jepeBo — H0JVHHA, 4 KOMHe BOChMe — I'DVIIA.
CkiasKH JepeB pocTe B .cany?

' Bnpasu ansnosroperHs

4395. CnpocTiTsE BHpA3:

) b _b+6 90 ‘ 2) b+2 b°-4 3
b-3 26-8 b +6b° B -2b+1 3b-3 b-2

436. MoTtopHHll YoBeH NponauMe 46 KM 3a Teuie piukm 3a
3 roa i 36,8 kM nmporn Teuil 3a 4 rox. Axa MBHAKICTE Tedill

piukn?

=22 roTYEMOCS [0. BUBYEHHS HOBOI TEMM

437. IlpounTaiiTe nepiogHannii Apid 1 Ha3BiTH Horo nepioa:

1Y 0,(7); 2) 2,(28); 3) 0,3(04); 4) 8,636364... .
438. IlepeTBopiTh V AecATKOBHII Apib:
3 1 11 ET 36
1) —; 2) = 3) —; 4) — 2) —
) 5 ) 8 } 16 ) 40’ ) 15

439. IlepeTBopiTh 3BHYANHHUH Apid v HecKIHYeHHHH NepiofHuHAN
AecATKOBHI Apid i HﬂaﬂaqTe Horo nepin.m:

2
1) = 2y —; 8) = =
}3 }15 ]11 ]13
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THI KPOKU'™

440, Ilerpo Ta 30opfaHa IIOAHA 3aNHCYIOTH OO OJHOMY UYHCIY.
ITepuroro auA kKoMeH 3 HUX sanucaB uuciao 1. KosHoro Ha-
crynaoro auA Ilerpo sammceye gpeno 1, a Sopasa — 4Hcao,

AKe JOPIBHIOE CYMi 4UHCce], 3alMcaHUX HHMH 3a IolepeaHi
AHi, YH Moxe AKoOroch JHA J0opAHA HAOHCATH 4YHCJIO0, 3alllC

AKOro sakimuyBaTHMeThcd Ha 1017

14. HYncnoel MHOXWHW

HatypansHi uMcna — e nNeépii 4yHeja, AKAMH ODOYAIH KO-
pHCTYBATHCH JIIOM. 3 HUMH BM 03HAWOMHMIHNCH B JHTHHETEL, KON
BUNJIHCA pAXVBATH NpeAMeTH. ¥ €l HATYpaJdbHl YHEHA YTBOPHOTH
MHOKHHY HATYPAJBHHX YHCeJ, AKY No3Ha4YalThk OykBolo [N,

IIpakTrunl noTpetn JOAel cOpHYHHIIN BAHAKHeHHA Apobo-
BHX uMces. 3rojioM 3'aBmiacA HeoOXigHICTE pO3rAAfaTH BeJIH-
YMHH, 118 XapaKTepHCTHKH AKHX JoJaTHHUX YHce]l BHABHIIOCH
zamano. Tak BHHHKJIN Bl €MHI 4Hcaa.

Yecl HaTypaabHI 4yHcsia, IpoTHIIe A H] 1M YHeJa Ta YHCJI0 HYIb
YTBOPIOIOTE MHOMKHHEY ILIHX YHCe)I, AKV N03HaYawTs OYKBOW Z,

Hanopuknan, =2€Z, 0e Z, be .

MuoxUHa HATVPAJBHHX YHce] € NIJIMHOMKHHOI MHOMHHH
minux uncen, Tobro N c Z.

[Tini Ta gpobosi (ax momarai, Tax i Bin'emui) uncna yrrOpIO-
IOTH MHOKHHY PALIOHAJBHHX 4YHce , AKY No3HAYAOTE OVK-

poo (. Hanpnraan, EE@, 0,2}, 0, -3, 15 .

3poaymino, mo Z c Q. Cxema, 300paxeHa Ha pucysky 26,
NOoKasye, AK CHiBBIAHOCATECA MHOKHHH [, £ 1 ().

KomxHe paunioHanbHe 4HCIO MOMKHA [O-

NAaTH V BUIJIAN] BITHOIIIEeHHA Ei e m — ILIe
n

yKuca0, a n — HaTypanbHe., Hanpurnan,
= 3

Sel. Ba-P gelt ey B8
1 1 D T 10

3 MOMJIHBICTIO TAKOIO MNOJAHHA OB A3aHA
Ha3Ba «pallioHaJNbHe YHCO»: OJHHM i3 3HA-
yeHb JJATHHCREKOrO cjaoBa ratio € «BlJJHO-
Puc. 26 LHIeHHSH »,
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¥ 6 wnaci BH fizHaNHCH, 10 KO He pallioHAIBHE YHCI0 MO -
Ha MOoJAaTH V BHIIAL cKiIHYeHHOro JecATKoBoro apoby abo v BH-

rafal HecKiHYeHHOI'0 HNeploJM4YHOIO JecATKoBoro apody. laa

m :
,E[[Jﬂﬁ}i" — TaKe NoJaHHA MOYHa OTPHMAaATH, BHKOHABIIIH N1JeHHA
n

YHCHAA m Ha YHCJA0 N KYTOUKOM.

Hamprinan. .E:u,ﬁzﬁ, 2 _0.454545... .

11
5 —
Yueno E JallHCaHO ¥V BHTJALL CKIHUYEHHOTI'O JECATROBOT'O APO-
5 . . )
Oy, a uyHeso T YV BUTJIAI HECKIHUEHHOTD NMepioiNYHONo Je-

cATKOBoro Apody. ¥ sanuci 0,4545495... nudpu 4 i 5 nepioAUdHO
noeTopioThed. Haragaemo, mo rpyny nudp, AKa NOBTOPIETE-

cH, HA3HBAKOTEH MeploioM Apody I 3allUCYIOTE ¥ KPVIVIHX AVEEKaX.

: ¥ '3
Y naHoMy BHIAJKY Oeplof Apody cTaHOBUTE 40, a ApiDd 13 g8

NHCYIOTE TaK: 15—1 = 0,(45).

dayBaskuMo, Mo OVAL-AKHH CKiIHYeHHHH JecATKOBHI Apib

1 OyVab-AKe [lle YuCa0 MOAHA NOJAaTH YV BUNIANL HecCKiHYeHHOI0
nepioguuHoro Aecarkosoro apoby. Hanpuknan,

0,625 = 0,6250000... = 0,625(0);
2=2,000... = 2,(0).

¥ 9 knaci BM HaBUNTECA 3aNNCyBaTH HecKiHYeHHWIT epiogny-
HUH JecATKOBHH Apid v BUIAAAl 3BHUYaliHOrO Apody.

Cyma i1 100YTOK JIBOX HaTYpaJbHUX UHCEJl € HATYPAJIbHHMH
ypucaamMu. [Ipote pisaHANA HATVPAJNBHHX YHCEJ He 3aBKIAH MAE
Taky Baactusicte. Hanpurnan, (5-T) e M,

CymMa, pisHHOA, NOOYVTOK ABOX HLIHX 4YHce] € MiTHMH 4HcIa-

mit. IlpoTe yacTKa MUY YHces He 3aB3 /I MA€E TAKY BJIACTHBICTS.
E..
Hanpurnan, ¥ g 2.
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CyMa, pl3HHIA, JOOVTOK 1 HacTKa (KpiM JlIeHHS Ha HVJb)
NBOX palnioHAJBHHMX YHCe] € palioHAIBHHMH 4YHCIAMH.

OT:xe, A1g BiAHIMAHHA HATYVPAlIbHHX YHHCeJl MOMe BHBECTH
pe3yiabTaT 3a Mexi MHOMKHHHM [N, nid gileHHA MIAMX uMcea — 3a
Mexl MHOMHHH 7, npoTe BHKOHAHHA OVIL-AKOI i3 4oTHpPLOX
apudpmMeTHUYHAX Al 3 panioHANILHHMH YHCJIAMH He BHBOJAHTH
pe3yJbTaT 3a Medl MHOKHHEHR (.

Bu oapalioMuInesa 3 HOBOIO Jiel0 — JoOVBAHHAM KBAJIpPaTHODO
KopeHsa. BHHNKae npupoiHe 3aIHTAHHA: 9N 3aBA 1A KBaJlpaTHHH
KOpPIHb 3 HeBL] €EMHOro painloHaJbHOI'0 YHCJIA € palloHaNBHHUM
ypcaoM? [HMIMMH cloBaMH, UM MOMKE it noOyBaHHA KBaJparT-
HOI'O KOpeHS 3 palioHAJILHOrIO YHCJIA BHBECTH pe3yiILTAT 3a Mexl
MHOXKHHENE (07

Poarasanemo pisaaHHEA x° = 2, Ockinekn 2 > 0, To e piBHAH-
HA Mae JBa KopeHi: /2 i 2 (puc. 27). IlpoTe He icHye payio-
HAJABHOZ0 YUcha, Keadpam fAkozo dopiagHioe 2 (JOBENeHHSA LOIO
(hakTy BH MoeTe 3HANTH B pybpuui «Konu apobneHo yVpokH»

B onoBigaHH] < BiggKpnTTa ippamio-

Wy T T TR T HAJIBHOCTi» ), TOBTO 4Hcaa V2 Ta

=X} e i 7 s V2 mee pamioHansHuMHA. 111 une-

Jla € IpUKAafaMi IppalioHadbLHHX

yncea (npedikec <«ip» o03Hadae
3anepedeHHA).

OTaxe, aia gobyBaHHHA KOpeHs
3 pamiOHAIBHOrO YHC/Ia MOYKe BHBeC-
TH PEe3VJILTAT 3a Mexkl MHoskHHR ().

JHofHe ippalloHa/ibHe YHCIO0 He

_ I
MO Ha [IojJaTH V BUrIA1 Apoby —,
i

ne mefZ, nel, a or:xe, i v BH-
rJIfifil HeCK1IHYeHHOro Nepioju4yHoro jecaTKoBoro gpody.
IppaniosankHi ypeda MoK YTE DYTH OAAHL vV BHIIA] HecKiH-
YeHHHX HenepioJHYHHX JecATKOBHX ApodiB.
Hanpuknaa, 3a JonoMorow clieljlaJlbHol KOMIT KOTepHOL TIpo-
rpaM MO Ha BCTaHOBHTH, IO

V2 =1,4142135623730950488016887242097... .

Yuena V2.4 -2 — e He Nepini ippamioHalbHI YHcia,
3 AKMMH BW ¢THKaeTecd. Yucao m, AKe AOPIBHIOE BIJHOIIEHHIO
NOBHUHH KONa o JlaMeTpa, TAKOMX € 1ppalloHaNLHUM:

n=3,14159265358979323846264338327950288419716939937... .




14. Yvcnosi MHEOMXAHI 135
- T — =N

IppanioHanbHl 4MCciIa BHHHKAKOTE He TINBKH B pe3yiIbTATI
no6yBaHHA KBaJDATHUX KOpPEHiB. 1X MokHAa KOHCTPYIOBATH, DV-
AVIOUH HeCcKIHYEeHH] HelneploJgHYH] JecATKOBL JpodH.

Hanpuknag, uncao 0,10100100010000100000... (nicasa koMl
3anHcaHO NoCcJlJ0oBHO cTeneHl uHMcaa 10) € 1ppamioHAJIBHHM.
Cnopasal, AKIOO NPHOVCTHTH, M0 pPO3raaiyBaHUi JecATKOBHIN
npib mMae nepios, AKMH cKIajaeThked 3 n oudp, To 3 JedKoro
Miclig leil mepioJl HDOBHICTIO CKJAAJATHMeThLCH 3 HYJIIB, 1HAKIe
KAaXy4H, DOYHHAKYH i3 IbOro Miclid, V 3alllci He MOBUHHO OVTH
A#0JIHO1 OJAWHHIL, [0 cyIepeddTh KOHCTPYKIILI YHca.

PazoM MHOMHHH 1ppanloHAJBHHMX 1 palloHAJILHUX YHCE]
VTBOPHOIOTHL MHOMKHHY TIHCHHX YHCel. Ii meanaualors 6yksoio R
(nepmoo OVEBOK JAaTHHCBKOrO ciaoBa realis — s«peallbHHI»,
4« TOMH, [0 ICHYE Hacupasii»).

Tenep «nanmwxok» N c Z < ) MOM¥KHA NIPOJOBKHUTH;

NMcZcQch.

3B A30K MI¥ YHCJHIOBHMH MHOMKHHAMY, K1 POSIIHAHYTO B IILO-
MY NVHKTi, iTwcTpyve cXema, 3o6paskeHa Ha pHCYHKY 28.

Hideni wucaa

PaniosansHi
qUCAA

Ll ganedss

Hatypanbhi
Ly Tl 2

Puc. 28

HoBxHAY OVAL-AKOro BlApi3Ka MO/KHa BHpPA3HTH AlHCHHM
yucaoMm. llelt dakT gae 3MOTYy BCTAHOBHTH 3B A30K MIK MHOMKH-
HOW0 R 1 MHOMHHOK TOUYOK KoopjAuHaTHOI npamoi. Toumi O,
movaTky Bianiky, nmocrasumo v Bignoeigaicts uneno 0. Koxniil
Toull A KoopAHHATHOI npAMol, BiAMIHHIN Big Touknm O, mocra-
BUMO V BIANOBIAHICTL €JMHe YHCI0, AKe JOpPIBHIOE [JOBREHHI
Bifipizka OA, AKmo TodKa A posMillleHa NpaBopy4 Bijg ToukH O,
1 YHCJI0, NpoTHAEe:kKHe JOBMHHI Bifaplaka OA, AKImo Todka A
poamimieHa Jdisopvy Big Toukn O. Takoxk 3poayMmino, Mo KoKHE
AliicHe YHMCJIO € BIANOBIAHNM €MHIH TOYIll KOOpAMHATHOL IpAMOL.
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Hapn aificHuMB uncaaMH MOXKHA BHKOHYBATH 4oTHpH apud-
MeTHYHL Ail (KpiM JileHHS Ha HVJL), V pe3yibTaTi oTpHMYBAa-
THMeMO AliicHe uucno. llum giam npuramMaHHI 3BHYHI )18 Bac
BJIACTHBOCTI:

i =

a+b=b+a IlepecTaBHa BAacTHBICTh AoJaBaHHA
ab = ba .jﬁ.E[}EETﬂBHﬂ EJIEE_T_-EI-IE_].:{:;TL MHOMEeHHHA
(a+b)+ec=a+(b+¢) |Cnonydna Bngﬂuﬁiﬁh JojaBaHHA |
” (tﬁ:} e=a (be) ] Cnony4una BAACTHBICTS MHOMKEHHS .
a(b+c¢)=ab+ac PosnoninbHa BJIACTHBICTL MHOMEHHA

JificHi uncaa Mo3KHA NOPIBHIOBATH, BHKOPHCTOBYIONH IIPABH-
Jla NOPIBHIOBAHHA JlecATKOBUX JipodiB, ToOTO MOpIBHIOBAHHA IH(QP
v Bignosiganx pospanax. Hanpurnan, 7,8563126... < 7,853211....

Byas-fike gogaTtHe filicHe gmcno Gliabine 3a HYAL 1 3a 6GVIbL-
AKe Bix'emHe ailicHe umMcno. Byab-ake Big'emHe jilicHe 4HCIO
MeHIOe Bijg Hynd. I3 aBoxX BIA'eMHHX JlIcHUX YHcell DLABLIIHM €
Te, V AKOro MOJAVJIL MeHIIIHH.

Armo nozHauMTH Ha KoopaAMHaTHIN npawmiii asa gilicanx
yHcaa, To MeHIe 3 HUX Ove poaMimieHo JiBopy4 Big Ginsmioro.

SJHAXO0JAA4YH JOBXHHY KOJIa Ta ILJIOLLY Kpvra, BH KOpHCTYBAa-
nucHd HaOaOMKeHHM 3HAYCHHAM uKeaa m (Hanpuknan, © = 3,14).
AHajoriuHo mij yac po3p’A3VBaHHA NPAKTHYHUX 3a71a4, le Heob-
XifHO BHKOHATH Ail 3 JilicHUMH YHelaMH, 3a noTpebH 11l uncna
3aMIHAOTE IXHIMH Habnm:xeHHIMH 3aavenaaMu,. Hanpuknang, anga
yHeAa +2 MOMHA CKOPHMCTYBATHCA TAKHMH HabJHMMKeHUMH piB-

HocTaMu: V2 = 1,414 abo J2 =1,415. Ilepmy 3 HUX HAZHBAIOTH
HﬂﬁJIHJH'EHHM SJHAHUECHHAM YHCIIA '-..@ Jd HECTAUEeH) 3 Tﬂ-"-IH_i.ETID A0

0,001, Apyre — HabaMKeHMM 3HaA4YeHHAM 4YHCIa J2 3a HaJl-
aumKoM 3 TouHicTtio o 0,001.

Ha sakiHueHHSA Harolocumo, 1o 3 OyAb-AKOro HeBijl 'eMHOIO
NificHOTO YHCIa MOKHA JOOYTH KBAJIpATHHI KOpiHB 1 B pe3yib-
TaTl miel ail oTpHMAaTH AidcHe umcao. OT:ke, Aia nodOyBaHHA
KBa/lpaTHOIO KOpeH# 3 HeBlJl eMHOr0 JIHCHOrO YHC/Ia He BUBOJAUTE
peayabTaT 3a Mexki MHO:kHEN R,

1. Hki yvena YyTEOPIOINTE MHOXKMHY WINKMX Yyucen? 2. Hkoi Bykeoo
NO3HAYATE MHOXKUHY uwinux yucen? 3. Axki Yucna yTBOPKOKDTL
MHOXWHY pauioHaneHux Yyncen? 4, Akow BykBOK NO3HAYaKTh
MHOXUHY pauioHansHUX yucen? 5. Y Burnal akoro BiAHOWEHHA
MOXHA NOAAaTH KOXHe pauioHansHe yucno? 6. Ak nos’asaHi mix
coBolo pauioHanbHi YMCna Ta HeCKIHYeHHI NepioanyHi NeCATKOBI
apobu? 7. 9k Ha3nBalTbh YMCNA, WO He € pauioHanbHUMKU? 8. HAki
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MHOXMHW YTBOPIOKOTE Pa30M MHOXUHY AificHux Yucen? 9. FKoio
DYKBOK NO3HAYANTE MHOXUHY AiRcHUMX Yrucen? 10. Ak B3aeMo-
noe's3adi sucnosi mHoxuun N, Z, @, R?

441." fAxe 3 HaBeJeHUX TBEpP/KeHb XHOHEe:
1) -3 — pilicue aucno; 3) -3 — mijge 4yuciI0;
2) -3 — panionansHe uncno; 4) -3 — HaTypaldbHe YHCIAO?
ObroBopiTk Bamii Bignmosigi B Kaaci. |

442.° fIx BM BBaj)kaeTe, 4YH € NpaBHJILHHM TBepJHKeHHA:

1) 1eN; 4) 1eR; J N VT eR;
2) 1e Z; 5) -2,3eN; 8) V121 ¢ IRy
3) 1€ Q; 6) —2,3¢ W;. QJEEIR'?

O6rosopiTe Bamii Bignosixi B kiaaci.
443, Yu € npaBHALHHM TBepPIKeHHS:

1) Oe N; 3) 0 R; 2) HgEﬂ; 7) JEEE;
2) 0¢7Z; fl-.]-—:—EQ; 6) /9 e Q; 8) VOeR?
444." fIx Bu HBEU_I{&'-.ETE-_, Kl 3 ﬂane,nem'ﬂepnmeab € NpaBHIh-

HHMH: ‘e

1) Oyab-AKe HaTypaJdbHEe YHCI0 € IiNNAM;

2) byab-AKke HaTypaJibHe YHCJIO € pallloHAJIBHHUM;

3) 6yab-AKe HaTypalbHe YHCT0 € AificHHuM;

4) DyAb-AKe panioHallbHe YHCHO € ILIUM;

5) 6yab-sike AilicHe uHelo € palioHANEHUM;

6) Dyab-aKe panloHANLHE YHCI0 € JIHCHUM;

7) 6yab-iKke ippanioHanbHe YHCIO0 € AificHEM;

8) 6yub-sike pilicHe umesio € abo pauionansHuM, abo ippauio-
HAJTBHHM 7 |

OGrosopiTk Bami BigmoBiAi B Kiaci.

445." Axi 3 nannx HeckiHueHHUX JpobiB € 3anucaMH panioHalb-

HHUX YHcesn, a ARl — ippanioHaJlbHAX:

1) 0,(3); 4

2) 0,4(32);

3) 0,20200200020... (xinpkicTs HyJAIB MiM cycigmiMu aBiii-
KaMH IocailoBHO 301asmyeThed Ha 1)7?
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446." IlopisraiiTe:

1) 6,942... 1 6,452... ; 2) —24,064... i —24,160... .
447. Iopisugaiite:
1) 0,234... 1 0,225... ; 2) —1,333.. 88 %1,345... .

= 448." 3a jomoMorol KaJlbKYJAATOpa 3HaIITE HabIHMKeHe
3HAYEHHA YHCIa JE 3 TouHicTIO 0o 0,01: 1) 3a HecTauew; 2)
3a HaJJHIIIKOM.

M 449" 3a gonoMoro KajdbKyJAATOpa 3HaAlAiTE HabIHMKeHe
" 3
sHa4YeHHA 4YHcaa +5 3 touHictio mo 0,01: 1) 3a HecTauwero:
2) 3a HAJUIUINIKOM.

450." Yramite sxke-HeOyIb 3HAYEHHS @, NPH AKOMY DIBHAHHA
=g
1) mae nBa panioHaJBHHX KOpEHI;
2) Mae aBa lppallioHAIBHHX KOpeHi;
3d) He MaE KOpeHiB,
IlopisEsAliTe Balll BITOBIAl 3 THMH, AKl HaAaaH OJHOKJIAC-
HHKH 1 OJHOKJACHHIIL. '

<> 451." llopisaaiTe YnCcHa:
1) % i 6,12: 4) -2,(36) 1 —2,36;

2) 3,(24) i 3,24: 5) 7.8 § %O,
3)m i 3,(14);

452, llopiBEanTe uncia:
1) % i0,2; 2;% i 0,777  3)-1,(645) i —1,(643).

453." 3anmuuIiTe v NopAAKY enajaHHEA ducaa 3,(16); m; —1,82...;
—0,08...; 2,(136).

ﬁ 454, 3anuiniTe vV DOpAAKY 3pOCTaHHA 4YHCJIa

1.57 0L 1.5718H. 122 0, X .

99 2
1,(26) 10; 1,(572) K.

ByksH, o BigODoBigaoThs JaHUM YHCJIAM,
VTBOPIOIOTE TIPI3BHINE BHAATHOI VKpalH-
ChKOl OpOrpaMicTKH 1 KiDepHeTHKHHI,
NOKTOPKH (PI3aHKO-MaTeMaTHYHHX HAaVK,
ABTOPKH ©OJHiel 3 nmepmmx Vv cBirti
MOB HpOorpaMyBaHHS BHCOKONO piBHA.
3HalgiTe B iHTEpHeTi BignoBigi Ha Taki
3ANHUTAHHA.
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1) ¥ axkomy polli HayKOBHIIA CTBOPHIA MOBY NpOrpaMyBAHHEAT

2) Ax HasuBaeThCA I MOBa NporpaMyBaHHS?

3) ¥V AKHMX HavVKOBHX 3akKjJajax YKpalHH BoHa npauiwsaia?

4) HAxum opeHoM Heszasex HOl ¥ KpalHu ii 6y.10 HaropoLxeHo?

455." JloseniTs, mo cyma, pisaung, no6yTok i yuacTka ABOX pa-
LiOHANBHUX YHCEJN € PAIliOHANTEHHUMH YHCIAMM,

456." JloeniTs, 110 cyMa pauioHanikHOro Ta ippanionansHOro
qHUCcel € ippalioHANEHUM YHCIOM.

457." flk Bu BBa)KaeTe, UM € NPABUIBHUM TBEPIKEHHH:

1) eyMma OYIb-AKHX [1BOX ippanioHAJLHHUX YHCeJ € ippaunio-
HAIBHHM YHCJIOM; '

2) nodyTok OYAL-AKHX ABOX ippallloHAJBHHUX YHCeJ € 1Ippanio-
HAJlBHUM YHCIIOM;

3) noOyTOK OVAL-AKOro ippanioHalbHOrO YHe1a Ta OyAb-2K0ro
pamioHAIBHOTIO YHCA € ippalloHaJIbHAM YHCJI0M?

O6r'pyHTYVIiTE Bally AVMKY Ta 00roBopiTh ii 3 oAHOKJIaCHHEaAMH
i OJHOKJACHHI AMH.

™ yumMocs 3ACTOCOBYBATU MATEMATHKY

458. Cranom Ha 2020 p. B ¥Yrpaini Oyio TpH MieTa 3 HaceleHHAM
noHan 1 mae ocido. Kopueryiounck indgopmaiieio, nmojJaHoo
B Tabauni, ycTaHOBiITH, V AKOMY 13 HHMX MicT WIiAbHICTL Ha-
ceneHHsa' Oyna Halbinbmow.

MicTo l HaceneHHs, mnH ocib Teputopis, km?
Kuis | 2,967 836
XapriB 1,443 300
Oneca 1,018 162

<= [TponoryeMO BaM CTBOPHUTH I'DYIIV 3 BAIITWX OJHOKJIACHHUKIB
1 QMHOKJACHHIL AJA YY9acTl B MPOEKTI 3 JoCHisKeHHA ILIb-
HOCT1 HaceJleHHS B CTONMHMIAX KpalH €BponeHCBEKOI0 cOO3Y.
[TopisusaiiTe orpuMani faHi Ta nodbyayiiTe cToOBIIYACTY Aiarpa-
MYy, AKa JeMOHCTPYBATHMe IX AJdA I'ATH OinkIn HaceleHHX
cToHnb. PagnMo aaa nobynosn giarpaMy cKopHCTATHCA Bijl-
NOBIAHMMM KOMI IOTEPHUMH IporpaMaMi, TakuMu 8K Excel,
Word, Visio. 3a noTpebH NpOKOHCYJIBTYHTECH B VUHTEIIB /
VUHUTeJLOK 1HMOpPMAaATHEH Ta reorpadil.

' IIlinsHICTL HAaceeHHA — [@ KIABKICTE MUTeliB Ha 1 KM~ TepH-
TOpii.
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459. ¥V roxHOMY LA '1371 Ha KOKHOMY NoBepci JeB’ ATHIIOBEPXOBOTO
OVANHKY MiCTHTHECH ITOo BiciM KBapTHp. ¥ sSkoMy mija'isfai Ta
Ha AKOMY NoBepci poaraimoBaHa KBapTupa N 1867

£ BrPABYM NS NOBTOPEHHS e

-

460. HarypansHi yncna a 1 b € TakuMu, o @ — nDapHe 4HCNO,
a b — HenapHe, 3HaUeHHHA AKOIO 3 JaHUX BHpPa3iB He MOmMe

OVTH HATYPAIbHUM YHCIOM:
F

h b
1y = 2) % 3) %, 4) 29
Ha b a
461. TpaxkTopucT ME.B gacigaTH nonae 3a 8 auis., IIpore uepes 1o-
raHy moroay BiH 3acilOBaB MOAHA Ha 3 ra MeHIIE BiJl HOpMH

i ToMy BHKoHaB pobory 3a 10 auis. flka nnoma nona?

=== rOTYEMOCS AQ BMBYEHHS HOBOI, TEMM

462. SHAHIITE 3HAYEeHHA BHpAa3y:
1)|-3,6|-]2,6|;
2} =98 |=]| =32 |

463. Moayas akoro uucia popisaioe 67
464. ,[Eﬂﬂ AKHY "YHCce/l BUKOHVETLCH PIBHICTE:

1] = 3) = l —a I
= ra; 4)1a|=—|a]?
465. [lna AxRX 4Hce’ oJJHOYACHO BHKOHVIOTECHA 00HIB] piBHOCTI
la|=a i {a|=—a?

466. 3ualifiTe 3HaUeHHS KOMHOro 3 BUpasis a2, (—a)?, | a |* npu
a=—81inpu a="7. 3pobiTh BUCHOBOK.

46%7. Bigomo, mo a > 0, ¢ = 0. IlopiBH#AliTe 3 HyJIeM 3HaAaYeHHA
BHApasy: 1) a’c*; 2) ac’.

468. ¥V poti 100 conparis. Illonoui Ha yepryBaHHH# BHXOAATH
TpH confaThH, YU Mo:KHa TaK OpPraHi3yBaTH YepryBaHHA, M00
yepes AeAKAH Yac KOMHHN cojjaT nodbyBaB Ha YepryBaHHI
3 KOMHAM 3 pelllTH COJJAaTIB piBHO OJAHH pa3sl
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Bidkpumms ippayioHansHocmi
¥ 0. 14, poas’aayioun rpacdiuHo piBHAHHEA X~ = 2, MH BCTAHO-
BHJIM, IO JOBUHA KOXKHOro 3 Biapiskis OA i OB pgopiBHIOE \,@
(puc. 29). Ilokamxemo, U0 YHCIO J2 ippanioHadLHE,

Puc. 29
I[Ipunyerumo, LU0 YHETO J2 panioHansHe. Toxai floro MoxHa
OoJaTH Y BUIIAJ/[I HeCKOPOTHOro Apody E, ne m 1 n — HATY-
n
panbHi uyncaa. Maemo:
| m
2=—.
n
- m ) m-
Toni (/2) =[—] y 2=—3 m*=2n"
n n

3 OCTAHHBLOI piBHOCTI BHILIMBAE, 110 YHCI0 m° napHe. A ne

O3HAYae, WO NapHEAM € 1 yHcao.m. Toxl m =2k, ne k — peaxe

HATYpaTkHe unciao. Maemo: (2k) = 2n?; 4k* = 2n*; n® = 2k*. 3Bigcu
BHILLMB&E, [0 YHCI0 n’, a OTiKe, i unciao n mapHi.

: i .
Takum unmHOM, UMCEIBHUK i 3HAMeHHUK Apoby — — napHi
| n

iqntma. Orxe, neil apié € ckoporHEM. OTpHMAaIH cYIIepedHICTh.
Hasegerul npHkIaj nokasye, o iICHYIOTh BLApI3KH (v Ha-
moMy BHOaAky ue BiaApisku OA 1 OB Ha pucyHKY 29), J0BXHHH
AKHX He MOKHA BHPASUTH PAIliIOHANBHUMH YHCJIAMHN, TOOTO OAA
sUMIplSaHHA 8iOPIKIie PAYIOHAABHUX YUCER HedocMAMHBO.
e (paxT Oy10 BIAKPHTO B IIKOJII BHIATHOTO JAaBHLOI'DEIlb-
koro suenoro Ilidaropa.
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CnovaTry nidaropiifili spazkaam, o
nna oyabs-arux Biapiakis AB 1 CD zas:xan
MOMKHa 3HallTH Takuil Bigpizok MN, axkun
V KOMKHOMY 3 HUX BKJIAJAETBCA IIiJae YHCJI0
pasiB. 3BiJICH BHILJTHBAJIO, O[O0 BiAHOIIEeHHA
HOBAHH OyAb-AKHX JABOX BlJpI3KiB BUpa-
MAETHCH BIIHOIMIEHHAM MiANX YHces, TobOTo
pamioHaJIbHHM YHCIOM.,
Hanpuknaa, Ha pucyHRY 30 Maemo:

AB=0MN, CD=2MN i = E Binpisok
Nicdbarop CD 2 A"
(6n. 570 — 6n. 500 p. M.N HasHBaIOTH CHIILHOK MIPOIO BLAPI3KIB

AOH.e.) AB i CD,
HAxnoro Ana BiApl3KiB ICHYE cOlUIBHA Mipa,
TO 1X HasHBalOTh cniabHOMIpHMMHEH., Hanpn-
Kaan, siapisku AB 1 CD (puc. 30) € cOlIsHOMIpHHMI.

OTt:ke, NaBHLOTpPellbKiI BYEHI BBaXKaIH, 10 OVAb-AKiI ABa Bij-
Pi3KH € CIILJIBHOMIpHEMH. A 13 IbOr0 BHILINBANO, 100 JOBKHHY
DyAb-AKOro Bilpidka MOMKHA BHPA3UTH pallioHAIbHUM YHCJIOM,

Cnpasai, Hexail feakuii Binpizok AB BubGpaHo 3a OAUHHYHWI,
Toai pna sigpiska AB 1 6yvab-Akoro iHmore sigpiska CD icHye
BiIpi30K 3aBJOBXKH €, AKHH € 1XHBOIO

cuninsHOW Mipow. Orpumyemo: AB=ne, A — B
CD=me, e m 1 n — nedaki HaTypasabHi C D
qyHeda. 3BigcH yy De B Oekinekn

- :%15 ne n Me—N
AB:]..TG C.D:—- FHE.ﬂrﬂ

f

Ilporé cami & micdaropirnl 3pobuaM BHAaTHe BIAKPHTTA.
Boru goBenn, mo giaroHalb i CTOpOHA KBaJApaTa HecllLIEHOMIpPHI,
TOOTO AKINO CTOPOHY KBAJIPATA B3ATH 3a OJHHHIIO, TO JOBKHHY
niareHaNl KBaJpaTa BHPASHTH palioHAJLHHM YHCIIOM He MOMHA.
Ilna posefeHHA po3rnAHeMo AoBLIBHHI KBaapar ABCD Ta
BighMeMo 100 CTOPOHY 33 OJHHHILIO TOBHH-
B C Hu. Toai itoro niaoma gopisaoe AB“=1. Ha
piaroHani AC nmobyayemo ksBagpat ACEF
(puc. 31). 3poayminoe, 1o ILI0IIa KBajgpaTa
A E. ACEF y 2 pasu 0LnbIna 3a 001y KBajgpara
ABCD. 3ifen AC?=2, Tobro AC=+2.
OTaie, foBxUHA AlaroHai AC He moxke OyTH

F BHpaseHa paliOHAIBHHM YHCJIOM.
Ile BigKpHUTTA sMiHHIO oAWH i3 dyHIA-
Puc. 31 MEHTAJBHHUX MNOCTVJIATIE JAaBHLOI'PEIBKHX
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YyUeHHX, a4 caMe: BiffHOmMeHHA OVAb-AKHUX JBOX BeJIHYHH BHpa- |
JaeThcHd BiJHOIIEHHAM IiIHX YHCel.
IcHye nerena npo Te, o nicgaropiiinl TpHManIH BIAKPHTTS

IppanloHAIBHUX 4YHCe]l YV HaHCYBOPILIIN TaeMHHI, & JIOAHHY,
fiKa poarojiocija ne#l dakxT, NoKapalH ODOI'H: BOHA 3arHHV.JIA I

yac kKopabenbHOl KaTacTpodH.
" - i ,.-‘

1. HoBeaiTs, 0 YHCIO 3 lppalloHalLHE. I
2. HoeeniTs, 110 KOJMH HaTypalbHe YHC/IO R He € KBaJpaToM Ha-
TYpaJBLHOIO YHCAA, TO YHCO Jn ippanioHanbLHe.

15. Bnacrusocti apudpmMmeTnyHOro
KBa[ApaTHOro KopeHs

Jlerxo nepesiputi, mo V5° =5, 1,47 =1,4, Y0?=0. Mosxe
3aTHCH, 1110 NpH OYyAb-AKOMY 3HAYEHHI @ BHKOHVETHCHA PiBHICTH

w“la_g =a. Ilpore me He Tak. Hanpuknaaa, pisHiers +/(=5)" =5 €

HelpaBHIbHOK, ocKiabEl —5 < 0, Hacnpasai (=5)° = 5. Takox

MOJKHA NepeKoHATHEeSs, 1110, HANpHKIAL, /(-7)" =T, J{—E,Ej"" =
= 2,8. ¥aarani, € cirpaBe]IHBOID TaKa TeopeMa.
Teopema 154

Ias Ovab-gKOro JIHCHOIO YHCJIA @ BHKOHYETHCH PIBHICTE

\ft-l?=[n'|.

Hoaedenna. Ina roro mob gosecTH piBHICTH Ja =b, Tpeda
nokasatn, mo b >0 ib*=a. Maemo: | a |>0 npu 6yab-akomy a.

2
Takox 3 o3HaueHHA MOJYJIHA BUIUIMBAE, o |a| =a°. 4
Hacrynea TeopeMa yaaraabHIOE AoBejeHHH (akT.

Teopema I15.2/'Capudpmemuunuid xeadpamuui Ko
PIHG I3 CMERENA):

Jdasa Oyab-AKOro JiMcHOTO YMeaa a Ta Oyab-AKOro HATYPAJIb-

HOT'0 YHCJIA I BHKOHYEThCH PIBHICTE

|'qu“ = ‘ a” I'
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=
HosenenHda niei TeopeMH aHajloriuHe AOBeleHH Teope-
mu 15.1. Ilposenits ne goBefeHHA caMocTiiiHO.

Teopema 15.3 (apugpmemuvinuil EsadpamuHul Ko-
pine 3 dobymuy):

Naa Oyap-AKHX OilicHHX uYHcea a 1 b rakux, mo a =0
i b=0, BHKOHYETBCH DIiBHICTH

Jab =a - \b.

Hosedennsa. Maemo: Jaz=0i Jb>0. Toxi Va - b 20. Kpim

TOTO, {v,r—_ \J’E]d —— {JE]E '{JE]E = ab. Orxe, BUpas «JE w@ Habysae
TiIBKHM HeBil'eMHUX 3HAYeHb, i floro KBajapar nopisHioe ab. <

1[0 TeopeMy Mo3HAa V3araJbHUTH A8 J0OVTKY TPLOX 1 Binb-
e MHOKHHKIB, Hanpukaaa, akmo a =0, b=20.1 ¢=0, 1o

m=\f{ﬂb]f=m-f=f-ﬁw?.

Teopema 154 (apupmemuinuil Ksadpamiui Ko-
PiHb 13 dpoby):

Ilna 6yvap-AKHX JilcHuX uncena a i b rakux, mo a=0 i b = 0,

BHKOHYETHCH PDIBHICTH
o
b. b

JloBeneHHA nmiel TeopeMH aHAJOTIYHe JOBeJeHHIO Teope-
mu 15.3. [IpoBeniTe ne A0BeIeHHA CAMOCTiiiHO.
Spo3yMLI0, 10 3 ABOX KBaJApaTiB 13 I1J10-
mamu S, i S, (pue. 32) 6inbiry cTOPOHY Mae
TOH, V AKOro ILIoIia Oliakina, ToOTO AKIIO
5, > S,, TO \/S_, >JS,. lle oueBnHe MipKy- \(El

BaHHA LIOCTPYE TAKY BJIaCTHUBiCTL apudMe- | =
THYHOTO KBAJApPaTHOrO KOpPeHs: g VS,
|

dnn Gydv-axux Hesid emMHux Yucen a,
i a, makux, wo a,> a,, 6UKOHYEMBCA

Hepignicmb \',‘Tl > Ja_z : Puc. 32
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]IPERJIAJI 1. 3HalJiTh 3HAYEHHS BHpa3y:
16

D) J=7.3)%  2) J1.2';  3) J0,81-225;  4) -

-

Pose'szanns 1) \(-1,3) =|-7,3|=1,3.

2) 1,2 =1,2% =1,44.
3) 0,81-225 =,/0,81+/225=0,9-15=13,5.

4}\(7 r:“q

NMPHKJIAJ 2. 3naiifiTs sHaUeHHS BUPAa3y:

1) V18 -/2: 2) f;in

Poze'azanua. 1) 3amignBmn AoOYTOK KOpeHIB KOpeHeM 3 J10-
OVTKY, OTpPHMAaEMO:

J18 -2 =/18-2 = /36 =6.

2) 3aMiHMBIOH YacTKY KOPeHIB KopeHeM 13 HacTkH (apoby),

MaTHMEMO.:
JE J’
..#15 150

NPHRJAJL 3. Cnpoerits Bupas: 1) va'*; 2) Vv9a®, axmo a <0;
3)vVm*n®, akmo m >0, n<0; 4) Ja™

Posze'asanna. 1) 3a TeopeMolo Ipo apﬂqme'rﬂtiﬂﬂﬁ KBajgpar-
HHIl KOpiHBb 13 CTeleHA MaEMO:

JF=‘E’ wzla", Ao a = 0,

—a', axmo a < 0.

2) Maemo: v9a® =3-|a*|. Ockinskm 3a ymomoo a<0, To
a® <0. Toai

3) Maemo: vm’n® = | n |. Ockineku 3a yMoBow m =0, To
| m |=m. Ockinekn n<0, T0 | n |=—-n.
OT:xe, =m-(—n)=-mn.

4) Maemo: Na*® =|a" |.

a | 1 1
Ockinekn a' >0, To va® =|a" |=a". <

94° =3+| a* |=-3d°.
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[IPHEJIAJL 4. 3maiigiTs 3HAUeHHSA BHpa3y:

1) Ja?* 127 2) /8-648; 3) 16,9:0,4.
Poze’asanna. 1) IleperBopuBIIH NOifkOopeHeBHiIl BHpa3s 3a
thopMyJIo0 pi3HHII KBagpaTiB, OTPHMYEMO:
V37t -12% = [(37-12)(37 +12) = /25°49 =57 = 35.

2) Ilopgasmm niiKopeHeBU BUpa3 v BUrAAAL Jo6VTKY KBajpa-
TiB palloHANBHHX YHCEe], OTPHMYEMO:

J8:648 =,/8-2-324 = /162324 =4-18="T2.

3) 16,9-0,4 =,/169-0,04 =13-0,2=2,6. <

= .1"!+.r.
Posé'azanns. Ockinbku # =| x|, 10
"| J:I—b.t
Awmo x>0, 10 y=2+x=2x.
fAxkmo x <0, To y=—x+x=0.
2x,AKmo x =0,
0, akmo x <0,

I'padir pyeEII 300pazkeHo HAa pHCYH-
Ry 33. <4

OTrixe, y={

Puc. 33

1. 9koMy BUpa3y TOTOXHO AOPIBHIOE BUpa3 «J'::F ? 2. Cdopmy-
nonte Teopemy Npo apudMeTYHWIA KBAOPaTHWA KOPiHb I3 CcTe-
nexs, 3. Chopmynioiite Teopemy npo apudmeTuiHuA KBanpaTHUn
KOPiHE 3 no6yTky. 4. CopmynioiTe TEOpPeMy Npo apudMeTyHui
{ KBagpaTHWiA KOpiHb i3 Apoby. 5. Binomo, Wo Hesia'emHi Yucna a,
* ia, Taki, wo a, > a,. MopisHaiTe 3HaYeHHa Bupasis JE; | JEE‘

469.” YoMy nopiBHIOE 3HAYEHHA BHPA3y:

1) V0,45 4. Y 4) 3J1,2%; 7) 5:(-10)";

2) {(-1,8)%; 5) V6'; 8) —4\(-1)"*;
3) 2/(=15)";  6) J(-2)"; 9) -103°?

IlopiggsaiiTe Bami BIANMOBIAL 3 BIANOBIAAMH OJHOKJACHHUKIB
1 OIHOKJACHHUILb.
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470, Eﬂﬂﬂm'rb 3HAYEeHHA BHPa3Y:
1) u”_ﬂ, AR a = 4,6; —18,6; 3) 0,1y¢°, axmo c=-2; 5.
2) ~er_*. axmo b=-3; 1,2;

471.° O6uncaiTs 3HaUeHHA BUPA3Y:

1) J9-25; 9) J/25:64-0,36;
2) /16-2500; 10) ,/0,01-0,81+2500;
= 8L
3) J0,64-36; 11
) N ) Vo
— 49
4) /400-1,44; 12
) 5 )\ 256°
13
5) 0,09-0,04; 13) .[3=—:
) ) °36
1
6) \6,25+0,16; 14) [3—-2-%,
‘ J 3 J 16 25
169
7) (6% -3*; 15
)V } \/Eﬁ 81"
8) -2t
172, Homy nopiBHIOE 3HAYEHHSA BUpaiy:
1) (36-81; 5) 0,36-1,21;  9) /2,25:0,04 -1600;
2) /900 -49; 6) 5% +3°; 10) 133;
3) 16+ 0,25; 7) J4'8; 11) Jﬁ-.i;
9 25
4) \/9+1,69; 8) 42"+ 5%; 12) Jl Wit
16 25

< 473."” BuaiiyliTs 3HAUEHHS BHpa3y:

1) V12.4/3; 4) J0,009-1000; 7) 2,4 1E

2) V32-/2; 5) /200 -,/0,18; 8) \E -Jﬁ-\/g;
3) 18 -/50: 6) V13 -2 -/26: 9) J2°+3-2°-3".
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474." 3HaiifiTE 3HAYEHHA BHPAa3Y:

1) V27 - 3; 4) /0,5 - J50;
2) V18- 2; 5) 1= V2.8;

3) V10-12,1; 6) \5-2" *y/5° - 2°.

= 475.° BualiniTes 3HAUEHHHA YACTKIL

1) E 3) ﬁ 5) _@ 7) ‘E"’E:
-JE s JE: Jﬁ_ﬂ‘ JE ]
L PN I
vz’ 0,2 V147’ J3-\15~
476, 3HaliniTE 3HA4YEeHHA BHpa3y:
J48 V150 /6.3 V6 -2
1) —=; 2) —=; 3) = 1) :
V3 J6 0,7 V3
477." Ilpn AKHUX 3HAYEHHAX 0 BUKOHYETLCH PIBHICTB:
1) E:ﬂ; 2) \E=-n?

Obr'pyaTYiTE Balllli BiiNoBiAl Ta 0OroBopiTh 1X 3 OJHOKJIACHH-
KaM¥H ¥ OJHOKJACHHUIAMH,

478." Ilpn AKHUX 3HAYEHHAX a i b BUKOHVETLCA PiBHICTE:

1) Vab=ya - Jb; 3) V-ab =+Ja J-b?
2) Jab =—a * J-b;

ObrpyHTyiiTe Bami BiAnosial Ta obroBopiTs 1X 3 OJHOKJIACHH-
KaMH ¥ ofHOKJacHUIIAMH.

479." BuaiiniTs 3HAUEeHHA BUpasy, NOJABIIN NOolepelHbLO MiTKO-
peHeBHII BHpAa3 V BHTIAA1 Ho0VTKY KBAApaTiB palioHATBHHAX

qHCEeJ.

1) J18-32; 4) |/75-48; 7 y2,7-1,2;
2) /8-98; 5) /288 50; 8) \/80-45;
3) /3,6-14,4; 6) 4,5 72; 9) /33-297.

480." 3HalgiTE 3HaYeHHA BHpAa3y:
1) J_lﬂ-ﬂﬂn; 3) 14,4-0,9; 5) {12,5-32;
2) /3,6+0,4; 4) f13-52; 6) /108-27.
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& 481" 3HalAITE 3HAUYeHHA BHPa3y:

2 A o 42
1) V41? — 40%; 3) \/8,5° —7,5%; 5) J1-55 3413& :
2 2
2) V145° —144°;  4) 21,8 -18,2°;  6) J oo Bl A
98,57 — 45,5
482, 3HalgiTe 3HaYeHHA BHpPa3y: _
98
1) V6,82 -3,22;  2) /98,5° - 97,5 J :
) )V 9) 228° —164°

485." SaM1HITH BHpPAas TOTOM¥HO pIBHHM, SAKHH He MICTHTH 3HaKa

KopeHsa: 1) JEE-; 2) —ﬂ',tl*.fri; 3) Jﬂ—"; 4) m

484, 3aMiHITE BHpAa3 TOTOMHO piBHEM, AKHN He MICTHTH 3HaAKa
KopeHsA: 1) 1,2\1":1:—3; 2) er_’; 3) \‘rrl;l—"
485." CnpocTiTh BHpas:
1) \lrn:;, Akmo m > 0;
2) ¥n®, axkmo n < 0;
3) 16p?, axmo p>0;
4) \J0,36k%, axmo k<0;
5) Ve';
6) 0,25b", axme b<0;
7) 8lx'y®, axmo y>0;
8) 1/0,01a°", sxmo a<0, b3 0;
9) 4,2:«!@, Aarmo x <0
*Jﬂmb”c“
PRI
11) -0,5m” -Jl,ﬂﬁmﬁnﬂ., akmo m < 0.

Ak Bu aymaere, YoMy B OpHKJIaZi ) He BKa3zaHO 3HAK 3HA-
yeHb aMiHHOI ¢, & B npukiaagax 7), 10) i1 11) Bxazano 3Hak
3HaveHL JHINe oAHiel aMiHHol? OBr'pyHTYVIHTE Bamly AVMKY Ta
00roBOpPiTE 11 3 OXHOKJACHUKAMH H OJHOKJACHHIIAMMN.

486." CnpocTiTh BHpA3:

1) v9a™; 3) -5vdx®, akmo x<0;

2) Jﬂ,ﬂld', axmo d=0; 4) —ﬂ,luﬂﬂﬂzm, armo z=0;

axmo b < 0;

10)
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5) \p°q®, axmo p=>0;
6) V25m*n®, axmo m<0, n<0;

7) ab®Ja'b®e?, axmo b>0, ¢<O0.

487." SIki 3 HaBejeHUX piBHOCTEll BHKOHVIOTHLCH NpPH Beix Aiil-
CHUX 3HAUYEHHAX a:

1) Q{E:u; 3) HF=HE:
2) vJa' =a’: 4) Ja® =a'?

Oor'pyaTYViHTe Balmi Bignosiai Ta odroBopiTh IX 3 OJHOKINACHH-
KAMH 1 OJJHOKJACHHUIIAMH.

488.” llpn AKNX 3HAYEHHAX 4 BUKOHVETHCHA piBHICTH:
1) Va' =a’; Vo =(a)';
2) va'' =-a’; 4) J_ (ﬁ] ?

ObrpyaTyiiTe Bamli BignoBiji Ta obroBopiTh iX 3 OJHOKJIaACHH-
KaMH i OJHOKJIACHHUIAMH.

> 489.” IloOynvitTe rpadik dyvHKIIIL:

1) y=vx' —x, fixmo x<0; 3) y=x Jx;
2

2}y=2x+J_3; 4) y= e 18,
Je*

490.” llobypyiTe rpadik pyHKINL:
1) y=J;§-Ex, axmo x = 0; 2) y=+—-xvy—=x.

491.% IIpn axoMy 3HadYeHHiI ¥ BHKOHYETLCH PiBHICTH:

DVPE=x-4 2) {L6-x 3) 2x? = x + 37

492.% Posp’axkiTh piBHAHHA:

1) Jx® = x +8: 2) Jx? =6x-10.

™ yuumocs. 3ACTOCOBYBATY MATEMATHKY

IlonikaBTeek B iHTepHeTi (B yuHTeliB / yUUTelboK abo 3Ha-
HoMHX), [0 Take HaIllHKH 1 3HHMKH Ta po3B s:KiTh HacTynHi
TPpH 3ajadi.

493. KpaMHEHIIA 3aKVIOBYE [IVKePKH HA KOHJAHTepebkil dhadbpuii
3a ryproBoi miHow 125 rpH 3a oJHY KopoOKY Ta mpojae

3 Haniakowo 40 % . ¥ kpamEnni Kopobok i3 nykepkamu 6yio
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npoaaHo Ha 70 000 rpu. Ckinbko kopobok LVKepok 0Vio
npoaaHo?

494. Ha uac piagssaHoro posnpogay, mo Tpusae 3 20mo 31 rpya-
HA, ¥V MarasuHi oJAry BCTAHOBHJIH 3HH:KKY B poaMipl 35 %
Ha CBeTPH cTapol KoJeKILil.

1) CKiNbKH KOIITYVE CcBeTp NlJ 4Yac pos3gpogaky, AKINO
19 rpyanasa iftoro nina ckaanana 3360 rpu?

2) Poapusasiouncs npuabasnil cBeTp, NOKyIIelh BHOAAKOBO
aHallmoB NiHHEAK 3a 10 rpyasda, 3a AKAM BapTicTh cBeTpa
crasoBuna 2400 rpu. Hk Bu gyMaeTe, YoMy IiHA HA CBETP
apocia B nepiog 3 10 no 19 rpyaua? |

3) CKiNBKH BiJICOTKiIB cTaHOBHJA 3HH;KKA Ha cBeTp MmiJ dac
pi3IBAHOTO pO3NpojaKy, AKIIO 34 MOYAaTKOBY B3ATH H1HY
ceeTpa 10 rpyauaa?

495. ¥V MarazmHl ODpoxXoJHThL aKIlifd: KYOVIOUYH Bl OBHAKOBI
IVIANIKH COHAIMHWKOBOL OJIil, TPeTH Taky LIANIRY MOMHA
npuadat 3i spmEkow 30 % . Axy malbinemy KinskicTs Ta-
KHX NIANIOK MoyHa npugdarn, manodd (00 rpe, AKIO ofHAa
NIAMKa COHAIMIHENKOBOI oJil KomTtye 60 rpa?

9 PaiMO CTBOPUTH I'PpyNy 3 BAUINX OJHOKJACHHKIB 1 OJTHO-
KJIACHHIEL A1aA poboTH HaJ NpoeKTOM, V SKOMY BH 3MOMKeTe
nizHATHCA, AK OPAIIOIOTE HAIIHKH Ta 3HHMKH, HABYHTHCSHA
BHABJIATH HEeCYMIIHH] 3HHKKH,

ﬁ Enpgﬁr)ﬁnﬂ nuwupm‘ﬁ

496. ¥V tabamuni nogaHo iHQOpPMAaWiKD Npo CYMAPHY KiMBKICTh
Megastei, sgo0yTHX VYKpalHCBEKUMH HIKOAApaMH Ta MIKOJAP-
kamy nporsarom 2020-2024 pp. va MixkaapogHux disuuanx
onmimmianax. [lobyayiiTe croBuacTy giarpamy, 1mo eigobpasae
e iHbopManiw.

Pik 4. }2020 | 2021 | 2022 | 2023 | 2024
KiNbKICTb _:- - | |
verange ¥ | 2 [ 5[ 4| 5|3

B 497. 3HalifiTh 3HAYEHHA BAPa3y
( a* -5a 25 )Ilﬂﬁ—uﬂ

2 + 2 o
a —-10a+25 a -25

2+a
npu a = 4,3.
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498. Ha pomgl sanucano 102 nocaifoBHUX HATYPANBHUX YHC/IA.
Yu MoxxHA po3OHTH IX Ha JBlI 'pyVOH Tak, o0 cyMa 4Hcel
Vv KOMHIH rpymi 6yiaa npocTHM 4YpcaoM (V KoAHIN rpymii Mae
OyTH He MeHIlle HIX JABa uncjaa)?

16. ToTOXHI NepeTBOpeHHNA BUpas3iB.,

AKI MICTATb KBagpaTHI KOpPeHi

Kopucryrounck TeopeMow npo apudMeTHUYHHH KBaJpaTHHR
KOpiHbL 3 A00YTKY, HepeTBOPHMO BHpaz +48. Maemo:

J48 = [16-3 24/16 -3 =4/3.

Bupasz 48 mMH nmoganH y BHraazi gobyTky panioHalabHOTO

qHesa 4 Ta ippanloHAJIBHOTO YHCIA \FE Taxe mepeTBopeHHS Ha-

3UBAIOTh GUNHECEHHAM MHOMHUKA 3-nid 3HAKA KOpPeHA. ¥ JaHO-
MY BUNaAKy OY10 BHHECEHO 3-11iJi 3HAKA KOpPEHs MHOMHHUK 4,
PoarnsHeMo BHKOHaHE IePeTBOPEHHA V 3BOPOTHOMY MOPAIKY:

4N3= 16 -3 = /16 -3=/48.

Take neperBopeHHA HA3UBAKOTH 6HECEHHAM MHOMNCHUKA nid
3HAK KOpenA. Y NaHOMY BHNAAKY OVI0 BHECEHO Ii/l 3HAK KOpeHs
MHOHHE 4.

I_IFHEJIM BuHeciTh MHOKHHK 3-MiJI 3HAKA KOpPeHA:
1) \1560: 2) V72a%: 3) V6=: 4) V=b®: 5) Ja®s®, sxmoa < 0.

Poszs azanna. 1) llogaMo yHcno, AKe CTOITE NI 3HAKOM KO-
peHd, V BUrIAAL oOYVTKY ABOX YNCEN, 0JIHE 3 AKHX € KBaJ[paToM
panioHaabHOrO YHCJIas

J150 = /256 = 56.
2) \V724* = \[36a°- 2 = 6a* 2.

3) Ockinbkn migkopeHesni BUpas Mae OVTH HeBin eMHHM, TO
3 yMoBH BHILIHBAae, mo b=0. Toni

VB = Jb% = | "7 |\Jb =b" .

4) 3 ymoBH BHNMHBae, mo b=0. Toai

J=b% = Jb* < (=b) =| b"" [\=b = —b"" J=b.
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=1 -

2) 3 YMOBH BHILIUBae, Mo a° > 0. OckiabKkH niaxkopeHeBUit
BHpa3 Mac OyTH HeBig eMHHM, To oTpHMyemo, mio b=0, Toal

Ja'b* =\Ja*v’b =|a|+|b|Jb =—-abb. <
IIPI[EJI.AJI 2. BHeciTh MHOKHHEK IIiJ 3HAK KOpeHA:

1) -2J7: 2) aJ7: 3) 3&\/—_5; 4) e .

Posze'asanna. 1) -2ﬁ=—ﬁ-ﬁ=- 28.
2) dxkmo a =0, ToO a«.E:JE'ﬁ:dTﬂE; AKmo a <0, To
aNT =@ T =—\Ta".

3) 8 ymosn BumanBsae, mo b<0. Toni

J: ~Jop? - Jﬂh* ( g]=— —3b°.
4) 3 yMOBH BHILTHBAaE, II0 r:;ﬂﬂ. Toni
ee’ =gt Ve =Vc'. 4
ITPHKJIAJL 3. Copoctits Bupas: 1) vbda ++/24a — V600a;
2) (3+2v3)(2-+3);"3) (7-3v2) -(v1045)(v10 - V5).

Posze’'asanna. 1) Maemo:
J54a + \24a - J600a = /9-6a + J4-6a — /100 6a =
=36a +2\6a ~10V6a = V6a (3 +2 -10) = J6a * (-5) = ~56a.
2)(3+2v3)(2-3)=6-3V3+443-2(V3) =6+3-6=13.

3) 3acrocoByrovuH OPMYJIH CHKOPOYEHOI'0 MHOMEHHA (KBaJpar
NBOUJIeHA H JOOVTOK PI3HHII Ta CVMH JBOX BHPA31IB), OTPHMAEMO:

(7-3V2) — (V10 +v5)(v10%+/5) =72 —2-7-372 + (3v2) -
—[(F)E—IJE)=49742«!§+13—{1n—5y=52—42ﬁ <

_HIHI[A,I[J PozkxafiTe Ha MHOMKHHKH Bupas: 1) a® — 2;
2) b4, axmo b>0;-3) 9c-6y5c+5 4) a+a; 5) V3+6;

6) V35 - V15.
Poze'azanna. 1) llogasmn naHu# BUpas y BUTIA1 pi3HAI

KBajpaTiB, OTpHMaeMo: a- —2=a° - (JE}E =(a-2)(a+/2).
2) Ocrinekn 3a vymosow b=0, 1o

b-4=(Vb) -4=(Vb-2)(V& +2).
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3) SacrocyeMo (hopMyny KBaJApaTa pi3HHUIIL:
Qc—ﬁJﬁ_c+5:(3JE}E —E*EJ_*JEHJE}E :(EJE—JE)E.
4) Maemo: ﬂ-I-JE:{‘J{_I]E +va = JE{JE+1_}.

5) V3 +6=+v3+2-(v3) =v3(1+2V3).
6) V35 -v15=+5-7-/5-V3=V5(V7-¥3). <

I _ | b-1 232
JL 9. Cxoporite apib: 1) - - 2 —_—
IPHKJIAL po D T .J'E

3) , Akmo a >0, b > 0.

a-b
a-—2+ab+b
Poszse'asanna. 1) Poaknasmm uHcelbHHK JaHoro Apoby Ha
MHOMHUKH, OTPHUMYEMO:

b-1 _ (Vo) -1 (Vo -1)(\b +1)
\J’b_+1 J_+1 \1"_+1 \F 5

2-3y2 (V2) <3v2 2(V2-3)

2) == My = = Ry2-s

3) Ockinbkn 3a ymoBow a > 0 i b > 0, To uncenbHUK i 3HA-
MeHHHK JaHOro Apoby MoMHa PO3KIACTH HA MHOMKHUKH i oTpH-
MaHH apid CKOPOTHTH:

a-b :NE-JE]{JE+I} JE+~.F
ﬂ—Es_,l'rab+b (\(';_JE_,}E Ja - J_

SBIABHHUTHCH Bl ippaioHAJABHOCTI B 3HAMEHHHKY Japody
O03Haya€ NepeTBOPHUTH Apib Tak, mobd Horo 3aHaMeHHUK He MICTHB
KBaApaTHOI'o KOpeH4.

-——

6. 3BinpHITHCA Bin ippanioHaJIbHOCTI B 3HAMEeHHH-

15 14
K .ulmﬁ!.? 1) —=3.2)
7/ 2./3l0% 52 -1

Poazg'azanng. 1) lloMHOKHMEIIIN YHCEJRHUK 1 3HAMEHHUK
naHOT'o Apoby Ha -.,.l'r:ii OTPHMYEMO:

15 15v¥3  15V3  15V3 543

2J3 2J3-V3 (3" 23 2

2) lNloMHOKHUBIIN YHCEeIBHHK 1 3SHAMEHHHE JaHoro Apody Ha
BHpAa3 52 +1, OTpPHMYEMO:
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14 14(5v2+1) 14(5v2+1) 14(5V2+1) '=
5v2-1 (5v2-1)(5V2+1) (5v2) -1 50 -1
_14(5v2+1) 2(5V2+1) 107242 3

49 7 I

IPHRJAN 7. llosesiTs ToToMKHiCTE

JE{EJE_ iﬁ](ﬁ_ E}E} -

Pnaﬂnaﬂuum[ﬁﬂ_\r JE{E{E'?:%] [J- TJ:%]

_ &l =ik m:;fmzr{ . J'(J‘HF)J

(Vo + Vo) a o) Ja i
o Lo J_+i_hb+b+2r w'— J_ (u+2ﬂ+bl{w’_ w."’_:'
(Ja+®) (e-lB) -
“Was Wida—vo) 2+

TIPHKIAJL 8. Cripocrits upas 12 +6+3.
PEJE gzanna. IlogaBmm n1nﬁnpenennﬁ BHpa3 vy BHTJIAAL
KBajipaTa CYMH, ﬂ!‘PH EMO;

J12+Ef- 9+2- 3\@*#(\5} J{3+4§}E=
=|3+\!r__;.I.=E+»f_. <4

dﬂrﬂ ' BuneciTs M_HEI-}EHEH 3-I11J1 3HAKA KOpeHd:
1) V8; 1) 54; 7) J275; 10) /0,48;
2) iz 8)4490;  8) Vi08; 11) 450;
3) V32;  .6) V500 9) J0,72;  12) /36 300.

500." Enpncm ’Bﬂpﬂ.ﬂ

1) —J_' 57 2) —le 3) —J 4) —0,05+/4400.
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5301.” BuHeciTs MHOKHHK 3-TiJ] 3HaAKa KOPEeHA:

1) J27: 4) J125; 7) -2.0,18; 10) -F

2) 24; 5) %JQT-:-; 8) :ﬂﬁ; 11) 10./0,03:
3) J20; 6) 0,4/250; 9) 0,81250; 12) 0,7+/1000.

502.° BreciTh MHOMKHHE I[ijl 3HAK KOpPEHH:

1) 742 4) -10J14; 7) —J_ 10) —-0,310b;
2) 313; 5) 5/8; 8) --‘Jﬁ; 11) E\E;
3) -2J17:  6) 6+a: 9) —leaa, 12) % .

28
503." BHeciTh MHOKHHK IiJ] 3HAK KOpPeHA:

1) 2V6; 3) —11+/3; 5) —7v3c; 7) E\é:
2) 9.2 4) 12b- 6) —1040,7m; 8) —%Jlﬂp.

504." CopoctiTh BHpas:

1) 4a +3a -5a; 3) 5+ +3d - Je +3d;
2) 6+b + 24b - 8b: 4) 5 + 75 - 4+/5.

505." CopoeriTs BHpas:
1) 3Ja —24/a; 3) 96 —2/3 + 83 - 36.

2) Je +10Je —14+/e:

<> 506." CnpocriTe Bupas:

1) v/9a + +25a — J49a;
3) J64b — éq’&ﬂb;

3) 2.0.04c — 0,316¢ + %Jﬂ,ﬂlc;

4) 0,4 Jmm}inﬁ,Em ~1,242,25m.

207." CopoeriTh BUpas:

1) 2J4x + 6/16x — /625x:
121

2) a,fn 09y — uﬁﬁf144y+ o ¥




-

16. ToToXHI NEPeTBOPEHHA BAPA3IB, AKI MICTATL KBAAPATHI KOPEeH 157

208." CnpocTiTh BHpaas:

1) 82 —+/32;
2) 63 —+/27;

3) V96 — 3./6;

4) EJE{ID—BJE:;
5) 57 — /700 — 0;5+/28:

6) 24‘2"-%@-5,5&25.

209." PanioHansHUM 4l IppalloHATBHHUM € 3HAUYEHHSA BUpasy:

1) V48 — 6 - 4+/3:

2) V162 -92 +/277

ObrpyHTYiTe Balll BiANOBI/L Ta 0BroBopiTh 1X 3 OJJHOKJIACHU-

KaMH 11 OJJHOKJACHHIAMH.

210." CopocriTh BUpas:

1) 4J700 -277;
2) 75 —6+/3:

3) 250 - 8./2:

211." CnnpocTiTh BHpaas:

1) V2(V/50 +8);
2) (V3 -12)-3;

212" COpocTiTE BHpAaa3:
1) J7(J7-/28);
2) (JI—B + Jﬁ] : xfﬁ;

213." BuxoHallTe MHOKeHHA:

1) (2-3) (V3 +1);

2) (V2+5)(2v2-5);
3) (a+Vb)(a—/b);

4y (Vb Ve ) (Vb +Je);
5) (4 +v3)(4 - V3);

314." BunroHallTe MHOMEeHHA

1) (V7 +3) (347~ 1);

2) (4v/2- «fﬁ)[ﬂﬁ +543);

3) (Vr-a)(Jp +9);
4) (6—13)(6+/13);

4) 512 -743:
5) 3V72 — 42 + 2./08:

6) %Jma + /363 — 24243.

3) (35 —443)*/5:
4) Eﬁ[aﬁ—iﬁ+v’ﬁ).

3) (4v8=75+4):3V3;
1) (600 + 6 —24)- /6.

6) (y—7)(y+7);
D (42 -243)(24/3 +442);

8) (m+n)
9) (Va-b) ;

10) (2-343) .

5) (V5 —x)(V5 + x);
6) (V19 +17)(V19 -17);

7) (V6 + x@g;
8) (3-2V15) .
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M 515." Yomy nopiBHIOE 3HAYEHHS BHPAa3y:

1) (2+7) - 44T; 2) (V6 -v3) +622
Eﬁlﬁ.' SHallfiThL 3HAUYeHHA BHpPAasy:
2 2
1) (3++/5) —6+5; 2) (Vi2-22) +846.
¥ 517." 3BiaLHITECA BlJ ippallioHAJIBLHOCTI B 3HaAMeHHHEY
ﬂpﬂi}?: 12 18
m
1) —; 2) —+=; 3) ~=; 4) —s
V2 J6 J5 Jn
5 (] 24
5) ——; 6) —; ) —= 8) ——.
bb J15 J7 5+/3
218." 3BinbHITECA Bl ippallioOHAJIBHOCTI B 3HAMEeHHHKY Apody:
5 2
1) —; 3) == 2) —F.
Ji1 J10 3Jx
18 30
2) —=; 1
) 6 ) s
219." PoskianiTe Ha MHOMHHKH BHPAa3:
1) a% - 3; 8) b+6b+9;
2) 4b? - 2; 9) 3+23c +¢;
3)a—09, akmo a=0; 10) 2+2;
4y m—n, axkmo m=0, n=0; 11) ﬁﬁ—‘i’;
5) 16x — 25y, axmo x=0; y = 0; 12) a - Ja;
6) a—2Va +1; 13) Vb + J3b;
7) 4m —28/mn + 49n, 14) V15 - /5.

g m=20; n=20;
Hx Br AyMaeTe, YOMY B JIeAKHX TPHKJAJaX VKa3aHO 3HAKH
3aHAYEeHb 3MIHHUX, & B JleSKUX — He BKazano? O6rpyutryiite
Ballly AVMEKY T4 Q0ropopiTh 11 3 OAHOKJAacHHKaMu i ofHO-

KJACHHUI AMH.
520." PoaknaniTh Ha MHOKHHKH BHpas:

1) 15 — x% 5) a—8b+a +16b;

2) 49x? ~2; 6) 5+ V5;

3) 36p —64q, axkmo p=0; q=0; 7) Jﬁ-ﬁ:

4) a=4a +4; 8) V12 + J32.
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921." CroporiTs apib:

iy -1, E.J_ N'_ %) J15 - /6.
- 25a — 496 5-410
J_ Eb‘ 8) 1004’ -9, 10) 13-J1_§;
3-b 10a + 3b J13

" B 7) ‘E_l--—; 11) ﬂ+2ﬁ+b;
J?*-H V6 - /3 Ja + /b

a-b J_+J_ '2) 4b —4b+Jc + ¢
J_+~.f’_ JT+v2 2b-Je
522." CropoTiTs apib:
x-25 4)~Jﬁ+d§_ n - J_ \J'I_ f
J_ 5 J5 a—2abi
f+2 ) 23 - /23, 8) b-8b+16
e NTha N —
J24- 28

3 = : i -
) ) ¥ _Jes

223." BuHeciTh MHOMHHK 38-111]1 3HAKA KOpeHHA!

1) V3a®, skmo a=0; 3) Vv12a';

2) «JrEa?, armpo b<0; 4) J{:—"”
224, BuHeciTh MHO¥HHEK 3-111 33:1::# KOpeH#d:
1) V18x'%; 2) Ju°.
925." CopocTiTh BHpas:
1) V9850 +/32; 1) V5a —2/20a + 3/80a;
2) 378 + V128 - - J162; 5) Va'b - 2

Axmo a = 0;
3) 0.7/300 T\F- 2 J108: 8) Jt 4de? ~ Kt Je.

226." CopocTiTh BHpas:

1) 0,512 ~8./27 + 0,475: 3) V8la® -5a*Va + 2.0
I
2) 2,5./285 + g J63b —10./0,07b:




160 §2. KBALPATHI KOPEHI. QIMCHI YAChA

927." loBeniTs, mo:

1) 11447 =7 +2; 2) 14 +843 = 8+ 6.

Ar Bu aymaeTe, UM icHYe cnocid pos3r’'sszaHHA i€l 3agaui,
pigminHuil Big samoro? IlonikasrecH, Ake PO3R’ AZAHHA 3HAI-
LW Ballll oMHOKJACHUKH H OJHOKJACHHIL.

228." CnpocTliTs BHpAaa:

1) (243 -1)(V27 + 2); 1) (74 443)(2-V3) ;

2) (V5-2) -(3+5) ; 5) [Jﬁfﬂ'ﬁ—\/ﬁ—zﬁ)z_
3) V1T —4-\W17 +4;

B 529." 3ualinits EHat{EH_HH BUpasy:

1) (EJ_+1)(\F 2);

2) (E-EJ_] +[3+EJ—)2;
3) (10— 4v6)(2+6) ;

1) (Jo-4+2 + Joravz) .

530." CxoporiTs Apib:

1) 4ﬂ+4\.flg; 1) x* -6y ;
a- -5 x° + 6y - x+/24y
gy V28 -2V2a. 5y YotV
6a-21 Ja? + b
3) a+4u"ﬁ+4b, axcmio thaad). b:> 0; 6) m m-ET'
a — 4b Jm -3

flk BM fyMaeTe, YoMy B OpHKIAJl 3) BKa3aHO 3HAKH 3HAYEHb
aMiHHMX, a B iHINUX OpHKIajlax He BKasanHo? OOrpynryiite
BAIllY AVMKY Ta oOroBopiTh 11 3 OoJHOKJAacHHKaMH I oJHO-
KJACHHIAMH.

531." CkopoTiTh Kpib:
1) a-b

Jitb —ita’

2) 2a +10+2a b+25b, g S0 5
6a - T5b

ﬂ—EJE+4

3) A

asja+8
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932." 3BiNBLHITECA BiJ ippallioHAJNBLHOCT] B 3HAMEeHHHKY Apoby:

*JE+1 JI_E-JI_E J— \E

g%, P J_+1
J7+43 245 -1 ? AL

543, 3BLIBHITHECH BlJ ippallioHANBHOCT1 B 3HAMEHHHKY Jpody:

., oo R . g Y gl

5 -2 10—z Ty 2+ 2
234." lloBeaiTs piBHICTE:
1 1

1) + =10

5-26 5+2V6
2 2

2) - = —8;
3J2+4 3J2-4
JE+1 2 - L 4k
f J2+1

239, lloBealTs, 10 3HAYMEHHAM BHpa3y € panloHalkHe YHCIO:
b6, 6 ) VIL+ VB Vi1-V6
3+243  3-243" D irae i+
936." CopocTiTs BHpa3:

1) 2 4Ja-4 4]_JE a |
Ja-25.a-2" Ja+da a-16
JE_+1 JE+3_ 5) a N sjrb_ _
VR Im Jab-b Jb-+a'
\;‘E+4 Jx -4 E]ﬂ"'\'rg_ b
«J‘.E-b-y .'1:+*.,l'|7I Jb  2Va+2

237." CopocTiTh BUpas:

1}45—3_&?—1_ - Je =
Ja+1 &lat’ y-2y 3Jy-6
Ja Jb+1 Je-5 ¢-25

2) a+l 1)
ﬂ.uw_.l' \l'"_ b Je  Be
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538." BuHeciTh MHOKHHK 3-NiJ 3HAKa KOpeHA:

1) v-m®; 5) 45x°y", sxmo y < 0;
2) Ja'b"®, axmo a = 0; 6) V64a’h®, awmo a > 0:
3) J4x"y, axup x < 0; 7) V242m"'p"™, axmo b < 0:
4] fanT’ B] J_mﬂntpl-ﬁ,

Armo m<=0, n<0; agmo m = 0, n < 0.

Hm BHKJIHKAaJIO y Bac 3HBYBaHH#A, YOMY B IpHKJIaai 2) Ha-
aABHe obmexenHdA a = 07 O6roBopiThk NI CUTYALIIKD B KJIACI.

349" BuHeciTE MHOMKHHK 3-111J1 3HAKAa KOpeHA:
1) v—m'"; 4) +a’b*;

2) Ja®b?*, sxmo b 2 0 5) JET:::”y“"’-, aruo y < 0;

3) sﬁlgaﬂb, AR a < 0; 6) J¥Eﬂm“nﬂﬁi,
armo.m =0, n > 0.
540.” BHeciTh MHOMKHHK MiJ] 3HAK KOpeHSA:

1) av3; 5) xy*\Jxy, akmo x<O0;

2) bJ—b: 6) EF\E;

3) eve': 7) EFJ—E:

1) HINE, axmo m = 0; 8) ab’ J%, axmo a = 0.
541.” BreciTh MHOMHHEK HiJ 3HAK KOpeHA:
1) m+J7, axmo m > 0; 4) x'yx"y, axkmpo y<O0;
2) 3n+/6, armo n=0; 3) Ta\{E;
3) pyp; 6) bab -555, axmo a <0, b > 0.

542.” CrnpocTiTth BHpa3:

1) [JE Va

*;‘r;+1]ha—1;
. [ﬁ%@%ﬁ?@}ﬁ

b

»
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[J_ 3 12J_] Jr+3

J;+3 -9 x—EJ;’
a-64 1 Ja +8
Jq+3 a+EJ_ a—EJE.

243.” CnpocTiTh BUpas:

Jm [qr‘ Jf JﬁJ_)

["’}f Mj‘rﬂ{
Jer-1 2=-1) Je-1"

544." CnpocTiTh BHpas:

1) 3+242; 2) 7 +4+/3; 3) {11+ 230.

545." CnpoeriTs BUpas:

1) J8+247; 2) \J15+66; 3) J742410.

546." CopoctiTh BHpas

1 1 1 1 1
. o o i Y ST 4 Rl = .
J2+1 V3442 Ja+43 JB+44 J100 + /99
547.% JloseniTs, 110

1 A 1 A1 Vel
V3+1 5+M3 JT+s 0 Jer+yBe 2

548.% IloBeaits, mo | _
I-J2+J_-J2+JE+-J§ -\/E-xfzhﬁ = 2.

549." Cupocrits Bupas:

1) \/IH+EJ2+JB+4J— 2) \(2.2+EJ3+J13+\J"E:.

YUUMOCSI. ACTOCOBYBATU MATEMATUKY

900, KinbkicTs DOMIMTHX 3a MICAILL NIANPHEMCTBOM CYKOHB Bij-
HOCHTECH 10 KinkKocTi nomurTux cuoigunnes ax 2 : 7. dAxkomy
3 JAHUX YHce]l Moyke NOpiBHIOBATH cYMapHA KiIBKICTE CYKOHB

1 cOIIHHIE, DOLNIATHX IIHM HiANPHEMCTBOM 3a MicAlb:
1) 80; 2) 93; 3) 108; 4) 1207
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—t ' -
391. Ha pgiarpami (puec. 34) HaBegeHo iHdQopMalino npo KiIbBKicTE
NpoJaHUX HOYTOVKIB npoTAroMm m ATH Micanis. Ha ckinexn
BiJIcOTKIB KinbKicTs Npoganux v yepBHi HOyTOVKIB MeHmA Bij
cepelHbOl KibKOCTI NpojJaHuX 3a MicAlbs HOYTOVKIB?

= "
2
E 300
=
b
£ 200
=
=
E‘ 100 — —
el
>
rg n i
E Yepeens Jlunens Cepnens Bepecenn ¥KoBTeHB
Micami
Puc. 34

ﬁ BIPABU W-MWPEHHH _ ;\ .

552. PobiTHNDA Malla BHTOTOBIATH moAHA 12 geraneil. OgHak
BOHA BHI'OTOBAANA oAHA 1D geranei, 1 BXKe 3a o AHIB J0
KiHlA cTpoky poboTH iit sanummaoes surorosuT 30 peraneii.
Crinsknm geraneil Mana BHNoTOBHTH podiTHHIA?

553. ¥ cany 60 % pnepeB cTaHOBIAATHL BUIIHI TA CAUBH, i3 HUX
30 % — causn. fdkunil BigcOoTOK yecix JepeB cajy CTaAHOBIATH
CJAUBH?

. .. (a”*)’ 1

294, 3HAHUNITE 3HAUEHHHA BHpa3y = npH a=E.

555. Yucno a — goaarHe, a uncao b — Big'emue. Axknil 3 ganux
BUpasiB HabyBae HalbinblIoro 3sHAUEHHA:

1) a’b; 2) —a*be; 3) —ab?; 4) ab; 5) —a*h?

556. Bigomo, mo B AeAKOoMY KJaci Ha «JodOpes» Ta «BiAMiHHO»
BYATHCH HE MeHI Hixk 99,9 % 1 He Olneine HiXK 96,5 % yuHIB
Ta y4eHNNb. fdKa HallMeHINa KIJILKICTh VYHIE Ta VYeHHIlh
MOJKe HaBUaTHCH B NLOMY Kjaaci?



17. DyHEUIR Y = Jx Taii rpadik 165

17. DyHKUiA y=-/x Ta 11 rpagik

fAxmio nnoma KBaJpaTa JOpiBHIOE X, TO HOr'0 eTOPOHY I MOE-
Ha 3HaUTH 3a (opmynow Y= Jx. Bmina naouii x KBajapara

CIIPHUYMHAE 3MiIHY HOI'O CTOPOHH J.

KoxHOMY 3HAYEHHIO 3MIHHOI X BIJNOBIA€ €lMHe 3HAYEHHA
amiHHol y. OT#e, 3a/leKHICTLE 3MIHHOL i Bl 3MIHHOL X € )VHK-
[I0HAJBHOW, a (hopMysa y= Jx sanae (hyHK 11110,

OcKlIBKH ¥ BHpasl Jx NONYCTHMHMH 3HAYeHHAMHM 3MIHHOL X
€ BCl HeBlJl eMHI1 YMcaa, TO 00/1aCTO BH3GHAYEHHA (DYHKIIL Y = Jx
€ MHOMHWHA HEB1Jl eMHHUX 4HCeJl.

Bupas Jx me moxe HaDyBaATH BiJl'eMHHX 3Ha4YeHbL, ToOTO
FOJHe Bl eMHEe YHCJI0 He MOjHe Halne:xaTH obacTi 3HaueHb poa-
ragayeanol GyvHKIIL.

[MTokaxkemo, mo QyHKILIA Y = Jx Mose HaGyBATH 6y 1b-AKMX
HeBlJl'eEMHHX 3Ha4YeHbL, Hanpwkaaa 7,2.

Copasjl, iIcHYe Takeé 3HaueHHA apryMeHTy X, Mo Jx =1,2.
Ile anauennsa gopiBHWE T7,2°. Ha nwoMmy npukaazi mu 6auumo,

mo And Oyab-gAKoro HE?E’EMHGPU yrucaa b 3aBxau 3HaANIeThCH
Take 3HAUYeHHHA X, Mo +Jx =b. TakuMm 3HaAUeHHAM apryMeHTy X
e yncao b,

Ot:xe, 0051aCTIO 3HaYeHb (PYHKIN Y = s.E € MHOXXHHA HEeBLl €M-
HHX 9HCe]I.

dazHauuMo, 1o Koau x= 0,10 iy =0.

Ypaxoryioun o0JlacTh BH3HAYEHHA Ta 00JacTh 3HAYEHE (DVHE-
mii y= \E, MO Ha 3pobHTH BHCHOBOK, 110 11 rpadik posrTalio-
BaAHAN TiNLKH B Nepiliil KOopJANHATHIN 4BepTi.

¥ Tabnuii HaBeieHO JefAKi 3HAUeHHA apryMeHTY Ta BiANoBia-
Hi IM 3HaYeHHA QVHEIIL ¥ = »E

x 0 Tﬂ,ﬂﬁ

2,29

6,29

H_L___”

0,9

1,9

2.5
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=
IlozraunmMo Ha KOOPAMHATHIN NIOMIMHI TOYKH, KOODAHHATH
(x: y) AakuxX HaBeleHo B Tabanni (puc. 35).

vl @ THEEEZY
| | Ml | |
1 W W =S| et
IO O S U — S (oo el T 1 | |
]."-' - -. '| -
DEEE | =
| | o
Puc. 35 Puc. 36

YumM Oinbine MO3ZHAYHUTH TOMOK, KOOPAMHATH AKHX 3410B0.JIb-
HAKTL PIBHAHHSE | = Jx , THM MeHIlle oTpUMaHa (pirypa B1apia-
HATUMeThes Bij rpadika QysHruii y= Jx (pucs 36).

Axkbu Baanocs NO3HAYNTH Ha KOOpAWHATHLN muonuHi Bel Taki
TOYKH, TO oTpuMany O ¢irypy, axky sobpa’keHo Ha pucyHKY 37.

¥ crapmmx knacax 6yae foBefleHOo, 1o rpadikoM dyEKIil y = Jx
€ dirypa, Aaka JopiBHIOE BiTIH mapadolm y= x-.

Puc. 37 Puc. 38

Hexaif x, i x, — aBa JOBINEHUX 3HAYEHHA apryMeHTyV (PVHKIIL
= Jx Taki, mo x; < x,. ToaAl 3 BHacTHBOCTI apHjpmMe-
THYHOIO KBaJIpATHOPO KOpPeHA BHILTHUBAE, 10 \/.r_, < Jx: . Ile o3Ha-
yae, 1110 OLIBIIOMY 3HAYEHHID apryMeHTy QyHKIIL y = Jx B1/II10-
Biflae Dinbiie 3HadeHHA QyHKLIIL. [IpaBunsENM Takox € oDepHeHe
TBepAxkeHHH: OLnbmoMy 3HaueHHI (QYHKIIL Bianorijae Ginbmie

3HAYeHHSA apryMeHTy, ToOTO KOJH JE < \/'E , TO X; < X, (puc. 38).

! ¥por iz nobymoeu rpadikis dyuxnii su anaiinere B eneKTpoHHOMY
NONATKY 0 ONLOTO IIVHKTY.



17. OyHRUIR Yy = Jx Taii rpadik 167
—— =3y

¥ Tabaunl HaBeleHO BJaacTHBoOCTI (VHEII y= JE, BHBYEHI
V [ILOMY NVHKTI.

O61acTk BU3HAUEHHS MHoxHHa HeBilI'eMHHX YHcel
O6nacTh 3HaAUYEHB MuoxHHa HeBil'eMHHX YHCe]
I'padir BitTka nmapabonn

Hyae ¢pyHEOI (3HadYeHHS ap- | x=0
IYMEHTY, NpH AKOMY 3HaYeH-
HA (pyHKLI] fopiBHIOE 0)

llopiBHAHHSA 3HaYeHb PYHENII | bBLibinoMy 3HAYEeHHIO Aapry-
MEeHTY BiAnoBijae DlakINe 3HAa-
qeHHA (hyHKII]

AJl 1. Poss’axits rpahiuto piBHAHHS -.E =6-—x.

Poze'azanna. B ongHid eneTeMl KoopAHHAT nobyayveMo rpa-
dikm dyvHEDIR Y= Jx i y=6 — x (puec. 39). i rpadiknm nepe-
THHaWTLCA B Todni, abcipca akol gopisHioe 4. IlepeBipka mif-
TBEPAKYE, M0 YUCcI0 4 € KOpeHeM JaHoro piBHAHHA, 4

Puc. 39

HKJIAJL 2. Ilopisusiite uncna: 1) 6 i +/31; 2) 37 i J65.
Pozé’azanna. 1)Ockinskn 6 =+/36 i 36 > 31, To V36 > /31,
TobTO 6 > /31,

2) Maemos 3.7 =./63, 63 <65, 63 < /65.

OTike, 3JT < V65. «
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HNPHKJAJ 3. IIps AKuX 3HAUEHHAX X BHKOHYETHCH HEPIBHICTD
Jx <32
Pos3g'azanng. 3anumemMo JaHY HepiBHICTE Tak: Jx <+/0.

Ockinbkn OinbIme 3HaYeHHA (YHKIOI ¢y =+Xx Blanosigae O6ijab-
[MIOMY 3HAUEHHIO APIrYMeHTY, TO MOXHa 3po0HTH BHCHOBOK, II0

x <9, ¥YpaxoBylodH, 10 BHpa3 Jx Mae amict rinbkn npu x =0,
OTPHMYEMO, L0 JaHa HepPlBHICTh BHKOHYETLCH IpH BelX x, AKI
3a/10BOJILHAIOTE HepiBHICTE D<x<9. 4

INPHEKJAJM 4. CopoctiTh Bupa3s \/(J:‘:'; - E]E - J[JE—-E}E.
Poss’azanna. Ockinsku V5>2 i JE-::E, 0 ¥5—-2>0
i Vo —8<0. 3BificH oTpHMYEMO:

V(5—2) +|(v5-3)" =[ V5 -2|+ V5 -3|=\5-2+3-5=1.

Bidnoside: 1, 4

1. Hka obnacTe BU3HAYEHHA QYHKLUIT Y = «.E ? 2. flka obnacTs
H aHaYeHb PYHKLII y=~.E? 3. Homy popisHiOE Hynb GyHKUII
Y= \E ? 4. Y akih koOpaoMHATHIA YBEPTI po3TalosaHuin rpadik
byHkUiT Y= \E ? 5. Hka doirypa € rpadikomMm dyHkuii y = JE?
6. Hesin'emui wcna a i b Taxi, wo a > 0. NopieHanTe Jr_: i JE
7. Bipomo, wo JE < JE MopieHanTe Yucna a i b.

Howin™ o

557." Dyrknio 3agano GopMyAoKD I = Jx. BanosriTs TabanIo:
% |00 | 44 | 1600
-y 9 11 30

508." DyHKLi0 3ajaHo QOPMYNIoKw Y = Jx.
1) Homy popiBHIOE 3dHa4YeHHA QVHKIN, AKOIO 3HaAYeHHA apry-
meHTV nopisHiee: 0,16; 64; 1,44; 36007
2) Ilpn axoMy 3HaYeHHI apryMeHTY 3HaYeHHA (PYHKIIL J10-
pisEIOE: 0,2% 5; 120; —47
559." He BnkoBYIOUH NoOyA0BH, BH3HAUTE, YEpe3 AKi 3 JaHHX
TOYOK MpoXoAuTh rpadix pysxmii ¥ = Jx:
A (36:6), B (4; -2), C (0,81; 0,9), D (-1: 1), E (4900; 70).
IIpoBeaiTs v Kiaci obroBopeHHd: K, BHKOPHCTOBYIOUH BJaC-
THBOCTI AaHol (hyHKILL, BH3HAYHTH TOYKH, Yepe3 AKl He Npo-
X0AuTE rpadik.
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-

360, Yepes AKY 3 JaHHX TOYOK NpPoXoAHTH rpacdhik GyHKILI

b= 'J;?

1) A (16; 4); 3) C (3,6; 0,6);

2) B (49; —-T); 4) D (—36; 6)7
<+ 561." IlopiBEAlITEe YNCHAa:

1) J86 i 78 4;\[§il; n &V 2410:

2) V1,4 i J1,6; 5)-7 i —/48; 8) 0,6 3— i L1
3)5 i /26: 6) 3J2 i 243: g]ﬁ‘élcif,

a6G2," IlopiBHANTE YHCIA:
\/J \F 3) V33 i 6: 5) V30 i 2%
|
2)9 i /82 4) 3J5 i J42; E}T\E = /20.

2
563." He BuxkoHviOuUn noOyAoBH, 3HANAITE KOOPAHMHATH TOYKH

nepeTuHy rpadika dyvHEROIl y= Jx i NpAMOI:

1)y=1; 2) y=0,8; 3) y =—6; 4) y = 500.
564." 3anunriTe vy NOpAJKY cOnajaHHA YHcaa: 8, J62, 7.9, J65,
8,2.

265, 3anumiTes ¥ NopAJAKY 3pOCTaHHA
anena 442 ‘B, 6,1 0, 247 A, 6 H,

3J3 C, J3T'K,5,9E. byksnu, olo Bija-

NoBigaloTh JaHNM YHCJIAM, VTBOPIOIOTE
Npi3BHINEe CvYacHOl YKpalHecbKol Dio-
JIOTMHI, Oepuiol i IOKH €JUHOL MKiIHKH,
AKa 3MIMCHHJIA [BlI OiJopivuHI eKc-
negunii Ha craHnin «Axagemik Bep-
HajcbKEHH* B AHTApKTHAL. 3HaAHIITH
B 1IHTEpHeT1 BiJOMOCTL PO L}0 HAVKO-
BHILIO, 30KpeMa npo I gianeHicTs B AH-
TAPKTH/I.

566." fike 3 ganux uKCceJ 3aJ0BOJILHAE HepiBHicTs 8 < x < 9:
1) 5v3; 2) 72; 3) V83; 4) 24217
O6rosopiTh 3 OJHOKJACHHKAMH i OZHOKJACHULAMH, AKY
BIACTHBICTE PYHEKOIL Yy = Jx Tpeba BHKOPHCTATH 14 PO3B H-
3aHHA I1€]1 3ajad4i,
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267." Ha roopaueaTHIN npamiid nmosHaunan Toury A (puc. 40),
KOOpAHHATA AKOl JOPIBHIOE OJHOMY 3 JaHUX 4YHcen: 1) «/3;

2) J5; 3) J15; 4) J17. Vkamxits ne uncio.
O6rpyaTryiiTe Bammy BignmoBiaAbh Ta ofrosopiTh 11 B KJaci.

A M

. 1 "2 3 4
Puc. 40 Puc. 41

»

368." Ha roopanHaTHIH npaMii nmoanavynan Touky M (pnc. 41),
KOOpPAWHATA AKOI JAOPIBHIOE OJHOMY 3 JaHUX umncem: 1) NET
2) wfﬁ; 3) u"ﬁ; 4) J2. Veamits e 4HCIo.

569." Mixk AKHMH ABOMAa NOCJIJOBHUMH ILINMH YHCIAMH PO3-
TAIIOBaAHEe Ha KOOPAMHATHIH NpaMii 4mMcio:

1) V3: 3) ./0,98: 5). —v115:
2) J13; 4) +/59; 6) —/76,197

a70." Mix AKMMH JBOMA MOCJLAOBHHUMH HLITHMH YHCJAMH pPO3-
TAllIOBAHE Ha KOOPAWHATHIH npaMiil uncio:

1) J19: 2)+/29: 3) J160; " 4) —/86; 5) —/30,5?

571.° Vramirs yeil nini unena, aki po3ramoBadi Ha KOOPAUHATHIH
NpAMIE MK YHCJIAMH:

1)3.i J68: 3) —J/31 i -2.3:
2) =i J7T: 4) —J42 i 2.8.

272, YRamiTs yel 11l yiea, K1 po3TammoBaHl Ha KOOPAWHATHIN
HpAMIN M3 YHCIaMH:

V3 i V13: 2 V10 i J90; 3) —145 i —/47.

573." Ilpn AKUX 3HAYEHHAX ¥ BUKOHVEThCH HEPIBHICTh:
1) JVx >2; 2) Jx < 4; 3) 6<Jx <9?

IlopiBHANTe €BOl BINNOBiAl 3 BIANOBINAMH OJHOKJIACHHUKIB
i ofHOKJacHAOb. AKHl DpHKIaad BHKJIAKAB HalOLIbII TPV -
Homi? Aka, Ha Bamy AVMKY, IpHYHHA ILOTO?

a74.” Ilpn AKUX 3HAUYEHHAX X BUKOHYEThCHA HEPIBHICTA:
1) Ve <8; 2) Vx> T; 3) 10<Vx <20?
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@ 5375." Poap'axiTe rpadivyno piBHAHHA:

1) v&=x; 3) Vx=x+2; 5) JI-:E;

2) Jx = 2% 4) Jx =0,5x +0,5: 6) J.E:i:s—ﬂ,ﬁx_
@ 276." Poar'a:xi1Th rpagiuHO pIBHAHHA:

1) Ve =-x-1; 2) Jx =2-x; 3) J:_c'=1

X

577.” CunpocriTs BHpas:

1) V(1-+2)'; 3) \(24523)';

2) J(JE—J'FJE; 1) J{Jﬁ—_zf +J{3—J§]ﬂ.
a78.” CopocTiTe BHpa3s: Ay

1) (V54" 2) (v&-3)" ~\(\2-8)"

579.” Poap ' axiTh piBHAHHA J_ = —x°,

4
—, Axmo x <0,

280.” Jlano dysrmio f(x)=qx
Jx, axmo x = 0.
1) 3naiipiTe: f (=8), f (0), f (9).
2) IlobyaviiTe rpatik gaxHol GyHKILL.

- ] x°, akme x <1,
5381." Nano dyaELiL [(x)= f )
X, AKmo x > 1.

1) Buaiiaite: f (=2), f(0), f(1), [ (4).
2) IlobynyiiTe rpadik naHol GYHKILIL.
582." 3maliniTe obnacTs BH3HAUeHHSA, objlacTh 3HauveHkL 1 Hyal

byveKnii y=+-x. Ilobyayiite rpadik nanol dyHKII].
X

083." TloGyayiite rpadirk hyvuKLil y= T
X
584." CnpocriTe Bupas:
1) J8-27; 3) \12-6+/3;
2) \J5-26: 1) /38-1242.

585." CnpocriTe BUpas:

1) J9-45; 2) 7-2410; 3) \37—20+/3.
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@ 586." Ckinbkn KopeHiB Mae pDiBHAHHA VX =a@-—x 3a-

.TIEH{HU BiJl 3HAYEHHA a?
587.% CupocriTs Bupas £ =

JWa+1) - 4ya +(Va-2)" +8a.

588." CopocriTh BHpa3

J(a-6) +24z - {(Ja+s6) ~24.a.

&
YYUMOCS ﬁcrﬂcoarmrﬁ;n TEMATUKY _‘}?

989. Pik Tomy OneHl miaBANIHAN 3apobiTHY NJIaTy CNOYATKY Ha
10 %, a 3a aABa micAni no Tomy me Ha 10 % . Konu Oneni
BHEpINe nigBumunn sapnnary, ii xkoneai Mapii sapobiTHy
IJIaTy OigBAIMIIN ogpaay Ha 20 % . XTo 13 :KIHOK Mae 3apa3s
Olnsmy 3apobiTHY IIATY, AKIO cHoYaTKY BOHH 11 OTpHMY-
BaJlM OJlHAKOBY?

990. Micanp Tomy B MarasnHl «CydyacHBIT ofAr» IMiHV COPOYKH
33NN cnodatky Ha 10 %, a 3a IBa THMHL 110 TOMY Ile
Ha 10 %. ¥ marasuni «Moauuii ogars uiHy Taxkoi copoukn
ogpasy sHH3HAA Ha 20 Y% . ¥ AkoMy MarasmHi BHTigHiIOe 3a-
pa3 npuabaTi TAKY COpPOYKY, AKINO CIOYATKY 11 IliHa B 0DOX
MarazuHax 0yJa oJlHAKOBOK?

ﬁ -Bﬂﬂg A4 HﬂETﬂEﬂH

591, ¥V mepmomy KoHTeitHepi 6yno 90 kr Hﬁﬂy’H. a B Ipyromy —
70 kr. Ilicas Toro sK 3 NepIIOro KOHTellHepa B3I B 3 pasu
fiabme abayk, HiX ia Jpyroro, y HepuioMy 3aJHIINIOCH
v 2 pasH MeHIIe A01VK, Hixk v gpyromy. CKiileKH Kinorpamis
A0MVEK V3AJIH 3 Nepnoro KoHTelHepa?

092. Bia npucrani opoTH Teuii piykH BiANJIHB MOTOPHHII YOBEH,
BJlacHA INBHAKICTE AKoro gopiBHioe 12 kM/roa. HYepes 40 xB
micad BinpaBieHHA YOBHA 31ICYyBaBCH MOTOP, 1 YOBEH Teulelo
plYKH 4Yepe3 2 roj nNpMHeca0 N0 NpucTaHi. dKa MBHIKICTE
Tedil piyrH?

393. Bincrasbs Ml JBOMA MICTAMHM JierKOoBHIl aBTOMOOLIEL MpO-
3akae 3a 2 rol, a BaHTAXHHH — 3a 3 rog. Yepes axuil
yac MmieJd NoYaTKy pyXy BOHH 3VCTPIHYTHLCH, AKINO BHIAVTH
OJHOYACHO HA3YCTpi4 OAMH OJHOMY 13 IHX MmicT?
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994, Po3p’sKiTh PIBHAHHA: /
1) x2=0; E}{]Exf+2=ﬂ; @)

2 ¥r—1=0; 7) —.:r: *—bx=0;

3) x2+5x=0; E]J:2 2x+1= ﬂ,
4) -3x*+12=0; E}9f+3ﬂj:#25 0.
D) 5x*—-6x=0;

295. Harypansni uncna Big 1 go :ﬂ hmcaﬂn B pﬂ.::nm TE‘H mu
cyMa OyAb-AKHMX NeplInX KinbKoX uHcel ,qmuum.ﬂufﬂdﬂﬂ Ha
HACTYIHE 324 HHUMH YHCJIO. Hl-;& YHCJI0 3alHCAHO HA TPETHOMY
MicIrl, AKINO Ha n&pmm{y Hl.':]:l;l 3alTACAHO ma 37, a Ha

npyromy — 17

wﬂABﬂAHHH Ne 4L'

«HEF@TE CEBE» B Tgﬁﬂafﬁ' ®OPMI

£

Basdanna 1-11 MAOMb N0 YOMUpU ﬂﬂpmnmu gidno-
gidi, 3 axux auwe OJHH HPAEHJIEHHﬂ' Bubepimu

npasuabHuiL ﬂﬂﬁuﬂm gidnosidi.

1. Hn:e 3 JaHUX TBEPAKeHb ;ﬂﬁne?

‘#— Hine 4HCI0;
—5 — panioHajJbHe Wu,

B% -5 — lppamuﬂame“hnmu,
-5 — pificue mm

ﬂ: flke iz uncen e immninﬂanhm‘?

A) J4; mJ A: B) /0,04; I') J400.

3. Ppadikom I_Iii_'lﬁ?ﬂ tbyHKILIi € mapaGomua?
&
A)y=2%  B)y=x% B) y=—; r) H=:EE~

X
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—-

4. Ha aAxoMy 3 pHcYHKIB 300paseHo rpagik GvHELIL y= Jx ?

A @ | B) st B) i I) Q
0 .r'- 00 =x 0 T 0 .r-

5. Axwnil iz HaBeAeHUX BHpa3iB He Mae aMmicTy?

A) V2; B) —/2; B) «-2; ') (=2)%

6. O0uncaiTh 3HaUeHHA BHpasy J’i"x -3 npu x=4.

A) 5; B) —5: B) 25; L) —25.
7. Homy gopiBHIOE 3HAUYEHHS BUPAa3y 1{'36*0,31‘?
A) 6,9; B) 54; B) 5,4; I') 0,54.

A
3 1
8. 3HalAITh 3HaAUEeHHA BUpa3y [gdlﬂ] .

A) 2; B) 4: B) 2,5; I') 0,4.
9. Cnpoctith BUpas v9a —+/16a + V64a.

A) 15+/a: B) 7a:

B) 15a; I') Ta.

1

10. 3BinkHITLECH Bij ippanioHANLHOCTL B 3HAMEHHUKY Jpoly T'Z

A) V/2; B) 6+/2;

B) 4./2: I') 104/2.
11. CxoporiTh Apib - .

a-2+2a +2
A) Yatv2, B) 1;
Ja -2
B) a +E‘ JE - «JE

r :
a—2 ) Jﬂ+\.r"§
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V zaedanni 12 do xoxwuozo 3 mpvox padkie ingopmauil, noIxwaic
HUX yuppamu, dobepimb odun npasuaviuil, Ha Bawy dymky, sapianm,
nosHaver Ll 6yxkaeo.

12. ¥YeraHoBiThH BinoBigHicTs Mix BHpasom (1-3) Ta iioro aHa-
yegaam (A-]I1).

Bupaa Toroxuo piIBHHH
BHpA3
1) V545 A) V5
2) (V45 - v5)(V45 + V5) B ;f
3) \(v5-V45)" - V45 T) 15
) 55

ﬂ roOTYEMOCS AOFEMATUYHOQ/OLIHIOBAHHS

" N 4
1.” 3HaiiniTe 3HAYEeHHA BHpa3y:
1) 0,4./250 -:;-_ 31; 3) (3227
2) /0,49 64; 4) /90 - V10 - “;
2." Po3p'axiTh piBHAHHA:
1) x*=11: 3) Vx =16;
2) x*'=-09; 4) Jx =
3.” IlopiBRAlTe YHcHa:
1)8V7 i 2V15; 2) V72 i Va8,
4. CuopocTiThs BHpa3s:
1) 4+/5 —6/20 + T+/45; 3) (342 -5) ;
2) (V27 +V12)+8; 1) (443 —V7)(4/3 + 7).
5." IIpn axkux 3HAYEHHAX X Mae aMicT BHpaa:
. 1
1) v-5x; 2) y-u; 3) ?

Jx -2
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6." CropoTiTe apib:
a—-81 2) I‘T—JI_T' 3) uE—Eu_ﬁ+7
Ja+9’ 17 a?-7

7. 3BLIBHITECA Bl ippallloHAJIBHOCTL B 3HAMEHHHKY JApoby:
10 2
1) —=; 2) -
35 J11-8
8." BuHeciTs MHOMHUEK 3-IIiJ 3HaKa KOpeHH:

1) V6m", akmo m < 0; 2) V3x"; 3) v-a'.
9. CopocTiTk BHpas \/(4 - -fﬁ)ﬂ + \KJI_E—E]E.

1)

H rnnoﬂi’;fé‘ B HAFAFPAm{;gE: y

Baacrusoceri pynruii y = x*

ObnacTh BH3HAUeHHA: K.

ObnacThk 3HaYEeHBL: MHOMKHWHA HeBil'eMHHX dHCell.

I'padik: napabona.

Hyabs dyagmil x = 0.

BiaacTuBieTh rpadika: AKIO ToOYKa A (x,; y,) HAJeXKHUTh rpadi-
Ky VHEHiI, To Touka B (—Xxg4 Y, TAKOXK HalleXHTh rpadiky.

Keaaparauit Kopinb

KBapaTHHM KopeHeM i3 YHCIa @ HA3HBAlOThL YHCI0, KBajapar
AKOT0 JJOPIBHIOE a.

ApudmMerHunnii KBAAPATHHH KODiHb

ApudpmMeTHUHHEM KBAJAPATHHM KOpPeHeM i3 UHcJa a Ha3uBaloTh
HeBijl'eMHe YHMEI0, KBAApAT SAKOro JOPiBHIOE (1.

PigHI MHOKHHEH

IIBi MHOXHMHH A 1 B HasuBaloTh pIBHHEMH, AKIIO BOHH CKJa-

NAKTHCA 3 OMHHUX 1 THX CAMHX eJIeMeHTIB, TODTO KOKHHH efe-
MEHT MHOEHHEN A HANeHHUTE MHO¥KHMHL B 1, HaBNaKH, KOM¥HHAN

€JIEeMEHT MHOMFHHH B BanexHuTHL MHOKHHL A.
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IHimMmaOKHHA

MHo:xHHY B HAZHBAIOTh MNIJMHOMKHHOI MHOMHHH A, AKIIO
KOKHHH eeMeHT MHOKHHH B € eleMeHTOM MHO:KHHH A.

IHozHavyeHHAE YHCIOBHX MHOAHH

N — MHOMXWHA HaTypaJdbHHX YHCEJ,
7, — MHOMHHA NLTHX YHCeN;
0 — MHOM¥HHA palioHANBHUX YHCEJ;

R — MHOXHHA MIHCHHX 4YHCe.

3B 'A30K MK YHCIOBHMH MHOKHHAMHM
NMcZcQck

BaacerupoceTl apupMerHIHOr0 KBAIPATHOTO KOpeHA

Ina dvak-AKOro JAlMcHOro 4HcJAa @ BHKOHVETHLCHA PLBHICTH
va' =|a

Hna 6yae-aKoro gificHoro uuchaa a 1 0yas-AK0ro HaTypaJbHO-

ro YMcsa n BUKOHVEThCA piBHicTh va™ =|a”
Ilna 6yae-AKAX HificARX uncen a i b raknx, mo a=0 i b=0,

BHKOHVEThCH pPiBHIiCTE ab = Ja - b.
Ina Oyab-AaKknx JIHcHHX yncen a 1 b Tagux, mo a=0 156 > 0,

BHKOHVETHCH PIBHICTh JE = E
b b

Hnda Oyab-AKHX HeBlJl eMHUX YHCed a, 1 a, TAKHX, 110 a, > d, ,
BHKOHYETBCH HEPIBHICTB /@, >./@,.

Baacrusoeri pyurull y= -..E

O6nacTh BH3HAYEHHS: MHOMUHA HeBiJl'eMHUX YHCe]L.
OGnacTh 3HAYEHL: MHOKHHA HeBiJl'eMHHUX 4HCe.

I'padik: BiTKa napabonm.

Hyas hyurnii: x =0.

BinksmomMy sHaUeHHIO apryMeHTY BianoBinae G6inbile 3HAUYEHHA
(byHEI11.
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OnaHysaBwm marepian uboro naparpadca, Bu Ha_pttu_d_r_ecﬁ po3s'a3y-
BaTW PIBHAHHA BLUAay ax® + bx + ¢ = 0. |
O3xanomuTecs 3 Teopemoto BieTa ana kBagpaTHOro piBHAHHA.
OsonopietTe NpUAOMaM PO3B A3YBAHHA PIBHAHL, SKi 3BOARTLCA A0

'
KBaapaTHWUX. ! B,

18. KBagpatHi piBHAHHS.
PO3B'AA3yBaHHA HENOBHMUX

KBaApaTHUX PIBHAHb

Bn BmieTe poas’sayBaTH JNiHINH]I piBHAHHA, TOOTO piBHAHHA
BHAY ax =0, e x — 3MiHHA, a 1 b — gedarl yncaa.

Arxmo a = 0, To piBHAHHA ax = b HA3UBAKWTL PIBHAHHAM IIep-
HIOrO CTeIeHsd.

Hanpuknan, KoHe 3 JiHIHHAX piBHAHE 2x =3, 3x=10,

1 & b & iLF " -
—-x==7 € PIBHAHHAM IIEDILIOrD CTEIIEHH. A ochb JiHIHHI P1BHAH-

3
HA Ox =0, Ox = 2 He € pPIBHAHHAMUW OEpIIOrO CTeleHd.

Yucna a i b HasnBaioTsh KoedimicATAMH PIBHAHHSA IIePHIOrO
crenens ax=0.

Te, 110 MHOKMHA pIBHAHL HepUIOro CcTelneHd € NIIMHOMHHOK
MHOMHHY JiHIHAX piBHAHB, iNOCTPYE CXeMa Ha pHCVHEY 42,

JIIHIHHL pIBHAHHA

PiBHAHHSA Neplloro
CTEeleH#

—

Puc. 42

By Takosk yMieTe po3B’A3yBaTH JledKl pIBHAHHA, K1 MICTATE
BMIHHY B ApyroMmy creneHl. Hanpurnan, roryioumuchs A0 BH-
BUEeHHHA HOBOI TeMH, BH po3B’fizanu piBHAHHA x“ =0, x* — 1 =0,
»*»+9x=0, x* —2x+1=0 (BopaBa 594). Ko:kHe i3 IHX piBHAHB
Mae BHA ax* +bx +¢c=0.
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ODanavenHn:

Keaagparaum pIBHAHHAM HAZHBAKTL PIBHAHHH BHIY

ax*+bx+¢=0, ne x — 3aminna, a, b i ¢ — geaki unena, npu-
gyomy a = 0.

Hucna a, b 1 ¢ HasupawTh KoedlUIeHTAMH KBAaJApPaTHOIO
piBnaaEA. Ynclo ¢ HAa3UBaKThL NepmHUM ado erapiumM Koedimi-
€HTOM, YHcJI0 b — apyrum kKoedimieHToM, YHCI0 ¢ — BIJIBHHM
YJIeHOM,

Hanpuknaja, kBaaparHe piBEaHuEsa —2x* + bx + 3 = 0 mae Taki
KoedinienTu: a=—2, b=29, ¢= 3.

Jlisa uacTHHA KBAJpATHOTO DiBHAHHSA € MHOTOWIEHOM APVIOTo
creneHa. ToMy KBajipaTHe PIBHAHHA IIe¢ HAZWBAKOTE PIBHAHHAM
APYroro cremneHd. :

Kpanpathe piBHAHHS, Nepiuil KoediltienT axoro gopisxHioe 1,
HASHBAKTH 3BEIeHHM.

Hanpuknag, x° + v@.r—l-—-[}, x2-4=0, x*%3x=0 — me
3BeJIeH] KBA/IpaTH]I pIBHAHHA,

OckinbKH Vv KBafipaTHOMY piBHAHHI ax® + bx + ¢ = 0 crapmunii
koehdilieHT He NOpiBHIOE HYIIIO, TO He3Be/leHe KBaJipaTHe PiBHAH-
HA 3aBM/AH MOMHA IIEPETBOPHTH Y 3BeJleHe, PIBHOCHILHE AaHOMY.

Poaainuemun obuaBli YacTHHH piBHAHHA ax® + bx + ¢ =0 Ha unc-

. b c
10 @, OTPHMAEMO 3BejleHe KBaJpaTHe PiBHAHHA x° + —x + —=0.
{a a

Axmo v kpagparHoMY piBHAHHL ax’ + bx + ¢ =0 Xoua 6 ofnH
13 KoediniesTis b abo ¢ HopiBHIOE HYJIW, TO TaKe PIBHAHHA Ha-
3UBAIOTH HEMOBHHM KBAJAPATHHM PIBHAHHAM.

IcHye TpH BRAM HENOBHHUX KBAJPATHUX PiBHAHL.
1. lIpu b=rc =0 maemo: ax®=0.

2. lIpn ¢=01i b # 0 maemo: ax* + bx=0.

3. lpu b=01ic¢ # 0 Mmaemo: ax*+ec=0.

Poap'axemMo HenoEHI KBaJIpaTHI pPIBHAHHA KOXKHOI'O BHIY.

1. Ockinekn a # 0, To piBHAHHA ax” =0 Mae eAuHNI KOpiHb
x=0.

2. Pipaanna ax®+ bx = 0 nogamo v surnani x (ax + b)=0. 1le
PIBHAHHSA Ma€ JJBa KOpeHl X, 1 X,, OJJUH 3 AKHX JOPIBHIOE HYIIO,
a JApyruil € KopeHeM pIBHAHHSA Heplloro creneHda ax +b=0.

b
Spigen x, =01 x, =——.
a
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f..__= i i o=

c

3. Pisasanns ax’ + ¢ = 0 nogamo y surasgi x° =——. Oekinekn
a
: c c
¢ # 0, To MoxxauBi aBa sunaaku: —— <0 abo - =3 0. OuesngHO,
a a
[0 B NEpPIIOMY BHIAJKY PIBHAHHA KOpPEHIB HEe Mae. ¥ ApPVroMy
; : ' o, ¢
BHNAJIKY PIBHAHHA Ma€ JiBa KOpeHi: X, =, ,[=~ 1 X, =—, [——.
a a
YaaraneHUMO OTPHMAaHI pe3yJIbTaTH:
Koebhigientn Henosse |
piBHAHHA KBajJpaTHe Kopeni
ax*+bx+c=0 PlBHAHHSA
b=c=0 | ax*=0 x=0
| 2 "
b#0,c=0 ax*+bx=0 x, = W, =——
a
C .
b=0, ——<0 |“wax*+¢=0 Kopenis memae
o
c | c c
b=0, ——>0 ax*+¢=0 Xy Syf——s Tg=—f——
a | ' a .3
. . w e 4x
I Poss'skite piBHaHEa x° _ﬁ: 0.
X
- g 4x _
Pozé’aszanna Ilpn x = 0 maemo: x"—-—=0. 3Biacn
X

x2=4=0; x=2 abo x ==-2. AJse KopiHb X = —2 He 3aJJ0BOJILHAE
yMoBy x = 0.

s 4
IIpu x <0 maemo: x°+ ~Z =0, 3Bigen x*+4=0. OcraHHE
X

piBHAHHA He Mac KOpPeHiB.
Bidnoegidb: 2. 4

1. Hke pIBHAHHA HA3WMBAKTL MNiHIRHMM? 2. HKe piBHAHHA Ha3uBa-

0TL PIBHAHHAM neplworo cteneda? 3. Hasedite npuknan niHin-
HOrQ PIBHAHHSA, fIKe € PIBHAHHAM NepLloro creneds, | npuknan

NIHIKHOrO PIBHAHHSA, AKe He € PIBHAHHAM Neplioro creneHs. 4. Hke
piBHAHHA HA3WBaKOTL KBAAPaTHUM? 3. HK HA3MBAKTL KoedilieH-
TW KBaApaTHOro pieHAHHA ax®+ bx + ¢ =07 6. fAke kBanpaTHe
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ptEHﬂHHﬂ Ha3uBawTb 3BeaeHMM? 7. Hke kBanparHe pmmuun
Ha3uBawTb HENOBHUM? 8. HKi ICHYIOTE BUOW HENOBHUX KBaapar-
HUX piBHAHL? Hki KOpeHi Mae piIBHAHHA KOXHOro 3 Buaie?

596." VkaxiTe cepel NaHHX pPIBHAHB HﬂﬂqpaTﬂl Ta Ha3BiTh,
qoMy A0piBHIOIOTE cTapmnil koedinienT, Apyruil koediniest
i manﬁ yleH KOMKHOTO 3 HHX:

1} x=00 6) 3x* = .:i:"+ 6=0:
2) x*=0; ) 2x*+Tx—-8=0;
3)x2+x=0; 8) xX*—x-9=0;
4) x*+1=0; 9) 6~ x*+4x=0;
) x2—-4x+2=0: 10) %2 -2x+3=0. , |
597, 3anosBHiTh TabaHIIO: ",
KBanpaTHe piBHAHHA w::etbiu,ierrm pi
ax*+bx+e=0
= b L :
Tx*—2x-19=0 i | %
_ 6x—-0,3x"=0 | L | .i N
—*-2=0 |
6
x -8+ 250
—x! =0
2,82 =0 & |

598." CH:umTL KBaJpaTHe, pinﬂﬂﬂﬂ:ﬂ, V AKOMY:
1) crapmuii KoedimienT ﬂﬂplﬂm 6, npyruit KoedinleHT H0-
pisHwoe T, a Buu,m[ﬁ wieH gopisuioe 2;
E) ‘cTapIIuii Hﬂﬂm nopipHioe 1, apyruil KoedinienT no-

~  pieHIOE -8, a B;_lq;ﬁﬂuﬁ yJeH JOPIBHIOE -%;

3) crapmmuit koedinient gopisuioe —0,5, apyruii KoedimieaT
nopisuioe 0, a BinsHHUI uieH JopiBHIOE EF;

4) crapmuit koedinienT gopieHoe 7,2, Apyruil KoedimieHT
nopiBHWwEe —2, a BinsHUI uneH popisHioe 0.
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5399." CknaniTh KBajJipaTHe PiBHAHHA, V AKOMY:
1) crapmnil KoedilleHT AopiBHIOE —1, ApyrAl KoedillleHT
nopisHioe —2, a BinbHUI uieH AopiBHioe 1,6;
2) crapmuili koedinieHT 1 BinbHHUN 4YjdeH AOPIBHIWOWTHL 2,
a apyruil KoedinienT gopisHioe 0.
600.° ITopaiiTe nane piBHAHHSA ¥ BArAAAi ax® + bx + ¢ =0, yRamiTs
3HadYeHHA KoedimieHTis a, b1 c:
1) 6x (83 — x)="T — 2x*
Dx(x+1)=(x—-3)(Tx+ 2);
3 Bx—-1V =(x+4)(x-2);
4)4x (x+8)—(x—-6)(x+6)=0.
G601, IlonaiiTe naHe piBHAHHA YV BUIAANL ax” + bx + ¢ = 0, yRaXKiTh
3HaueHHA KoedimieHTis a, b i e:
1) x (x+10)=8x + 3; 2) (x +2)*=2x* + 4,

602.” YkaxiTh, AKi 3 1aHNX PIBHAHL € 3BeleHUMH, 1 HepeTBoOPiTh
He3Be/JeHl pIBHAHHA V 3BelleHi;

1) x2—5x+34=0; 4) 16 — 6x + x* =0;
2)2x*+6x+8=0; 9) —x2+8x=T=0:
3) ~31—.J::2 +x-5=0; 6) 0,22+ 0,8x+1=0.

OGroBopiTek ¥V KMaci, 4Y¥ 3aB¥KIM MOMXKHA BUKOHATH IepeTBO-
peHHA, Ipo AKe HIeThcA B VMOB1 3agavi.
603, llepeTBOopiTh JaHe KBajipaTHe PIBHAHHSA YV 3BejeHe!

1
1) E:E—Eruii:l]: 3y38x*+x+2=0.

2) -4x*+20x-16=0;

604." fAki iz umecen 1; 0; —3: 2; —10 € KopeHAMH pPiBHAHHA
x*+9x—10=07

605." [loBeniTs, mo:
1) uncno —1 He € KopeHeM piBHAHHA x° - 2x +3=0;

| B :
2) unena ~a i —3 € KopeERaAMHU piBHAHHA 3x° + 10x+ 3 =0;

3) uncna —J2 i W2 e KOopeHAMH piBHAHHA 3x° —6=0.
606." IlopemiTs, 110:
1) uncno —5 € KopeHeM piBHAHHA x° +3x — 10=0;

1
2) uncno 4 He € KOpeHEM DiBHAHHA 1.1'2 —4x=0.

607." PoaB'amiTe piBHAHHA:
1) 5x° —45=0; 3) 2x*—10=0; 5) 64x*—9=0;
2) x*+8x=0; 4) 2x* - 10x =0; 6) x*+16=0.
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608." Poas'AXKIiTH pIBHAHHA:
1) x*+Tx=0; 3) 3x*—6=0;
2} 2x*—11x=0; 4) —8x*=0.
609." Poas'axIiTs pIBHAHHA:
1)(3x—1)(x+4)=—-4;
2)(2x—=1¥—-6 (6 —x)=2x;
3 (x+2)(x—3)—(x—3)(x+d)=x2—x.
610, Poap'da:xKiTh piBHAHHA:
1) (3x— 2)(3x+ 2)+(4x — 5)*=10x + 21;
2)(2x—1)(x+8)—(x—1)(x+1)=10

611." llosenits, o uHcaa 2 — J3 i 2+J3e KOpeHAMH piBHSfH-

612." Po3g’saxiTh piBHAHHSA:

2 2 2
1}:: EI:I; 2}.1: 3_1: 1:2‘
6 5 2
613." Po3p'aA#iTE pIBHAHHA:
2 2 2
1}:: +I_£=B; 2}.:: +1_:r__+E=_L
T 3 6 4

614." IIlpu axoMy 3HaYeHH] m:
1) uncno 2 € KopeHeMm piBHAHHA x“+mx —6=0;
2) uncio —3 € KopeHeM piBHAHHA 2x° — Tx+ m =0;

1 .
3) uncno - € KOpeHeM piBHAHHA mx’ + ldx— 3 =07

615. Ilpn AaxoMy 8HaYeHH] n:

1) uneno 6 € KopereMm piBHAHHS x° — nx +3 =0;
2) uncao 0,5 € KopeHeM piBuaHHA nx®— 8x+ 10=07?

616." Po3p’siRiTh piBHAHHA, BUAINUBINN B Horo aiBilft wacTHmi
KBaJpaT ABOYJIeHA:
1) x*=4x+3=0; 3)22+8x4+20=0.
2)x*+6x—-T7=0;

617 Posp'axiTh piBHAHHA, BHAIMHBINKN B iforo JiBiil gacTHHI
KBaJpAT ABOYWIeHA:
1) x*—10x +9=0; 2) x*+2x—3=0.

618." 3maiaiTs ABa HECJIIIOBHNX HATYpPAJIBLHHMX YHcia, Ao0YTOK
AKNX Ha 36 OLrnmuil 3a MeHIIe 3 HUX,
IIpoananiayifre it oGroBopiTs v Kiaci, sK aSMiHMTHECH BiZINOBiAL
oo 3anadi, AKNIO B vMOBI HTHMeThCS IIpo LAl yMena.

619, 3HalAITE JBa NMOCTIJOBHHX HATYPAJBHHX 4YHCIa, JODYTOK
AKAX Ha 80 6insmmit 3a 6inkIe 3 HUX,
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620." 3mraliaiTe ABa NocHiJOBHUX ILIAX 4Hcia, cyMa KBAJpAaTiB
AKNX nopiBHIOE 1.
IIpoananiayiiTe it 06roBopiTh y Kiacl, AK 3MIHUTLCH BIANOBIAL
Jo 3ajavi, KNI B YMOB1 HTHMeThCH [P0 HATYVPAJIBLHI YHCA.

621." Cyma kBajparis JBoX nocaifoBHMX ninux uMcen Ha 17
DiBIIA 34 MOABOEHE YHCJI0, DibIIe 3 HUX. SHANHIITE 111 YHCIA.

622." Ilpn akomMy 3HaYeHH] M He € KBaJpaTHHM pPIBHAHHA:
D(m—4) x*+mx+7=0;
2)(m*+8m) x*+(m+8) x+10=0;
3)(m2—-81)x2—-6x+m=07?

623." Ilpn AxkoMy 3HaUeHHL m He € KBAJApAaTHHUM piBHAHHSA:
1)(m+5)x*—2mx+3=0;
2)(mM*+9)+(m+3)x+4=07

624.” dAxumM yncaoM, JoJaTHHM YH Big 'eMHHM, € BiAMiHHHI Big

HYJIA KOpPiHbL HENMOBHOTO KBaJpaTHOro piBHAHHA ax’+ bx =0,
AKIIL0:

1)a>0,b>0; 3) a > 0,4 <'0;
2)a<0,b=0; 4)a<0,b <07

625.” U mae KopeHi HENOBHE KBaJipaTHe piBHAHHA ax” +c =0,
AKIIO:
1)a =0, ¢ = 0; 3)a=0,c<0;
2)a <0, c¢.50; 1ya.< 0, ¢c < 07

626.” AxuM MHOrOWIeHOM MOMKHA 3AaMiHMTH 3ipoYKY B piBHSAH-
HI 3x* — 2x + 4 + ¥ =0, mod yreopriocd HeNOBHe KBajJpaTHe
PIBHAHHA, KOpeHAMH AKOPO € YHCHa:

1)0 1 4; 2)Y=1 1 X7

ITopisagaiiTe Bami BiamoBiAl 3 BiAnOBiAAMH OJHOKJIACHHUKIB
i ogHOKJacHHIL. Yn ¢rardoca (abo Moriao cTaTHch) Take, IO
o oAHi€l 3afadi 3HaAlIeHo pisHIi, aje NpaBHJIBHI BiAnmosigi?
O6rosopits e B Kaaci. 3'scyiiTe, CKiNTbKKM pO3B'A3KiB Mae
KOMHA 3a/1a4a.

627, dxuM MHOroOUJIeHOM MOMKHA 3aMIHHUTH 31pOYKY B pIBHSH-
Hi x*+5x — 1 +%=0, mob yreopiUocAa HENOBHEe KBajpaTHe
piBHAHHA, KOPEHAMH AKOr0 € YHCIA:

10 1 —'§4§ 2) -4 1 47

628.” Poap aAmXiITE pIBHAHHA:

1) x* 48l x | =0; 3) x2*-1"=0

2) x*+|x|-2x=0; 4) * ——=0.
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629." Poap’aAXxiTE pIiBHAHHA:

Dx2—T7 x|=0; 3) 2x* -

2) x2—-6| x |+ x=0;
630.” Ilpn AakoMy 3HadYeHH]1 g PiBHAHHA
(a—-2)x*+(2a — 1) x+a* — 4=0ie}
1) ninifiHAM;
2) 3BeleHIM KBaJpaTHHM;
3) HEIIOBHHUM He3BeleHHM KBaJpaTHHM;
4) HEIIOBHHM 3BeJleHHM KBaJpaTHHM?

631.” Busnaute, npH AKOMY 3Ha4YeHH] @ OJIMH 13 KOPeHIB KBaJ-
paTHOro piBHAHHA jAopiBHIoE (0, 1 3HAHAITE Apyruil KOpiHb
pPIBHAHHA:

) x*+ax+a-4=0;
2)4x*+(a—-8)x+a*+a=0;
3ax*+(a+3) x+a*—3a=0.

@
YYUMOCSI 3ACTQCOBYBATH MATWHV

632. [Ina ozeneHeHHA palloHY HOBOOYIOB MIichBKpaja BHALTHIA
KOIITH Ha s3axkymnieai 80 camxannis aepei: 50 KamTanis mo
1400 rpH 3a caaxanens i 30 Tonoas. CepegHa 1iHA OJHOIO
caJxkanna ctaHOBUTE 1325 rpH. CKiNBLKHM KOIITYBAB OJHH
cajskaHellb TONoai?

633. Oxra pyuka xomrye 9 rpH, a Hadip iz 4 pygok — 30 rpn.
3a AKY HallMeHIy cyMy rpoileil Mo Ha npujadatu 50 pyuor?

£\ BriPasy ans NoBTOPEMHS

634. BukornanTe ail:

i o 2 3 bE
1}3 2&_1 :::; 1) 56;{1 ) .
2a a b 14a
* —Bb° 72a”b .
9y & + 2b: 5) —= 7. (27a’h);
ab s
4 c+4 4a° -1 10a+5
3} 5 J - E] .

i —4cﬁc2—1fi-' az—ﬂ ) a+a3 '

635. CnnpocTiTh BHpAS3:

1) 10V3 <5,/48 +2475;  3) (5-+2)’;
2) (35 —v20)5; 1) (V18 -V3)V2 +0,5V24.
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636. Hxui i3 rpadikis Ha pucyHKY 43 € rpatdhikom ﬂ]?ﬂiﬁﬂﬂ:
)y=x%  2)y=2x;  3) y=-; Yy =2
2 x
4 Fi:l'ﬂ'ﬁ.il
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Puc. 43

@ Y4YMMOCSI POBUTY HECTAMI.

637. O0uncmioBaNLHHI ABTOMAT OTPHMYVE HA BXOAl KAPTKY 13
gHcaaMu (a; £) 1 BHJAae Ha BHXO0Jl KapTKV i3 4HcIaMH
(a+b 2 )
a8 Y
_+_

\ a b)

3 KapTkH i3 yncaamu (0,25; 1000) oTpuMaTH KapTKy i3 4yHe-
namu (1,25; 250)?

. Hm MomxHa 3a JOINOMOIOK [OLOI'O ABTOMATA

19. Dopmyna KopeHiB KBagapaTHOro

PIBHAHHSA

Juaroun KoedinieHTn a i b piBHAHHA neplioro crenels ax = b,

b
MOKHA 3HATH Horo KOpiHE 3a opMyIIow X = —,

d
Busenemo dopMyay, AKa gae aMory 3a goediniearaMmma a, bice
KBaJIpaTHOTO pPiBHAHHSA ax’ + bx + ¢ = 0 3HaXoAuTH HOoro KopeHi.
MaeMo:

ax*+bx+c=0. (1)
Ocklnekn a # 0, To, TOMHOKHBIIN 00HABI YacTHHH HLOTO
piBHAHHA Ha 44, oTpUMaeM0 pPIBHAHHS, PIBHOCH/IbLHE JaHOMY:
da’x* + 4abx + 4ac = 0.
BuaianMo B jiBill YacTHHI OLOTO pPIBHAHHA KBAJAPAT JABOWIeHA:
da*x*+dabx + " - b+ 4ae=0;
(2ax + by’ =b* — 4ac. (2)
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IcHVBaHHA KopeHIB p1BHAHHA (2) Ta IXHA KIIBKICTE 3AJeMKATE
BiJl 3HAKA 3Ha4YeHHA BHpaay b* — 4dac. lle 3HaueHHA HAZNBAIOTH
AHCKPHMIHAHTOM KBAJAPATHOrO piBagHHd ax” + bx + ¢ =01 noana-
yaTh OykBow D, TobT0 D =0" — 4ac. TepMmin ¢« AHCKPUMIHAHT »
NOXOJAHTE Bl JaTHHCBKOr'o cjloBa discriminare, W0 O03HAYAE
¢ PO3PI3HATH», «POIALIAATH».

Tenep piBHAHHA (2) MO Ha 3anHcaTH Tak:

(2ax + b)*=D. (3)

Moxausi Tpu Bunaaku: D <0, D=0, D > 0,

1, Axmo D <0, To piBHAHHA (3), a OTe, i piBHAHHA (1)
KopeHiB He Mae. CnpaBni, npu 6vab-AKOMY 3HaYeHH1I x BHpa3
(2ax + b)* mabyBae TinTLKN HeBif'eMHHUX 3HAYEHE.

BucHosBok:

axwo D <0, mo xeadpamie pi6HAHHA KOpeHis HE MAE.

2. Agmo D=0, To pieaanHEA (3) HabyBae BUrTALY
(2ax + b)*=0.

. b
3BicH 2ax+b=0; x=——.
2a
BucHoBOK:

akwo D=0, mo xeadpamhie pieHAHHA Mae 00UH KOPiHb
b

xX=-—,
2a

3. Axmo D > 0, To piBHAEHA (3) MOKHA 3aIHCATH V BHTJIAMLL
(2ax + b)* = (JE}E .
3sifen 2ax+b=—-JD abo 2ax+b= JD.
-b-+/D —b++D

Togi x=- abe x=
2 2a

BHCHOBOK:

akwo D > 0, mo kxeadpamue pPieHAHHA Ma€ 0éa KOpeHi

. o iqrg: ‘Jr_
-b+JD

—b-D

2a 2a

X Xy
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34CTOCOBVIOThH TAKOMK KOPOTKY (opMy s3anmmucy:

~ -b++/D

2a

X

Ileil sannc Ha3HBaWTE (hopMYI0I0 KOPEHIB KBAJAPATHOIO piB-
HAHHA ax’ +bx +c=0.

OrpuMany cdopMynly MOKHA 3aCTOCOBYBATH 1 vV BHOAAKY,
ko D = 0. Maemo:

—b:tu’ﬁz b

X = -—.
Z2a 2a
ITin wac posB’'aA3yBaHHA KBaJIpaTHUX DiBHAHL 3PYUYHO Kepy-

BATHCA TAKHM aJropHTMOM:
¢ 3JHANTH AANCKpHMiHAHT DD KBajpaTHOTO PIBHAHHA;
e grmo D <0, To v BIiAMOBiIAl 3anIHcaTH, 0 KOPeHIB HeMae;
e armo D20, To ckopucraTics (popMyIoK KOpeHIB KBaJPaT-
HOT'O pPIBHAHHA.

Hkmo apyrril koedinieHT KBajJpaTHoro piBHAHHA NOJATH
y Buraaai 2k, To MoXHa KOpUCTYBaTHCA iHMow GopMy.1010, AKA
B DaraThox BHNajJKaxX noJjermye obuHcHeHHS,

PosrasasemMo KBagpaTHe piBHAHHA ax® + 2kx + e =0.

dHanaeMo Horo JNCKpPHMIHAHT:

D=4k — 4ac = 4(F° — ac).

[loznaunmo Bupas k° — ac yepesa D,.

Armo D, 20, 1o 3a opMyA0I0 KOPEHIB KBaJpATHOTO PiBHAH-
Hf OTPUMYEMO:

2kt Jap, -2k+2,D, 2(-k:{D,) -k:D,
~g 2a - 2a - 2a B a '
ey

T00TO X =- —— . ne"D, = k*—ac.
o

[IPHKJAJL 1. Posg’saxiTe piBHAHHA:
1) 3x*—-2x+~dP=0: 4) x* - 6x+11=0;
2) 0,04 8x—2=0; 2) ox*—16x+3=0.
3) x2+ 3x 33 =0;
Poszs'asanunsa. 1) Ina nanoro pisaaaag a=3, b=-2, ¢ =-16.

JduCKpEMiIHAHT pIBHAHHA
D=b"-4ac=(-2)"-4-3+(-16)=4+192=196.



19. Topmyna KOpeHIB KBaAPaTHOTD HBHAHHA 189
2+14 I 8 " 2

2-196 2-14
= =-2, x,= "Iy
6 6 G 3 3

Bidnosids: —2; 2%.

Otxe, x; =

2) Maemo: D=2"—-4+(-0,5):(-2)=4-4=0.
OT:xe, naHe piBHAHHA MAE€ OJHH KOpPIiHB:

—2++0

= =2
=

3ayBaXKUMoO, IO AaHe PIBHAHHA MOMHA pO3B 43aTH 1HINMEAM
cnocobom. IlomMHO:;KHBIIN 0oOHABI YacTHHH pIBHAHHA Ha —2,

OTPHMYEMO:

xr*—4x +4 =10,
Seigen (x— 2V =0:x—-2=0; x¥=2.
Bidnosidn: 2.
8) D=5"-4-1-(-8)=25+12=37.

_5-+/37
g 4

PiBHAHHA Ma€ /iBa KOpeHl: X, =-

_:5+\'|’?E
- S 2 ¥
Bidnosids MOMHA 3adMcaTH OJHUM 13 aBoX cronocobis:
5-+87 -B+37 . “5++/37
2 2 q
4) D=(-6)"-4"1211=36-44 =-8 <.

Ot:xe, piBHAHHA He Mae KOpPeHIB,
Bidnoegids: KOpeHiB HEMAE,

5) IMogamo naHe piBHAHHA v BADAAAL 5x° +2+(-8)x+3=0
i saactocyeMo (hopMYIIY KOpEHIB ANd piBHAHHA BHAY ax” + 2kx +
+e=0:

D, =(-8)" =53 =49;

8- 1 8+ 7
I]=""‘—""‘=_', Iﬂ= =3-
2 5 5
. 1
Bidnosiob: E; 3. 4

TPHEJIAJX 2. Poas'sxkiTs piBHAHEA:
1) x> +6+x"~16=0; 3) BIE—Bx+i=1+i.
x-1 x-1

2) x* —10(Jx) —24=0;
Posg'szanna 1) Maemo: x° +E-| X I —-16=10.
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Ilpn x>0 orpumyemo piBHAHHA x°+ 6x — 16 =0, Ake Mae
KopeHl —8 1 2, ajle KopiHB —8 He 3aJloBoJbHAE yYyMoBY x = 0.

IIpn x <0 orpuMyemo piBHAHHA x°—6x - 16=0, axe Mae
KopeHl —2 1 8, ale KopiHb 8 He 3a/l0BoIBLHAE YyMoOBY x < ().
Bidnoside: —2; 2.

2

2) OcKlnBKH {\E} =x npun x=0, To WIyKaH]I KOpeH]l MalOTh
3aJ0BOJILHATH ABL YMOBH ogHodacHO: x*—10x—-24=01i x=0.
Y TakoMy pasi ropopATh, 10 JaHe piBHAHHA piBHOCHJILHE CHC-

. |x*-10x-24=0,
TeMi

x =0,
Pipaaaaa x*— 10x — 24 =0 mae kopeHi —2 i 12, oHAK KO-

piHb —2 He 3ajljoBoJbHAE YMoBY x .= 0.
Bidnosidn: 12.

: + C|9x" —8x=1, _ .
3) llaHe piBHAHHA piBHOCHJALHEe CHCTEMI P 0 SBicH
Xl 5= U,
1
Ox" -8x-1=0, |x=1abox=-—, 1
9 x=——.
x#1; 0

x#+1;

1
Bidnogids: _E' -

HPHEJIA _H_:' Ilpr sxomy aHaveHHl b Mae eIMHHH KOpPIHB
pPIBHAHHA:

1) 2x2—-bx+18=0;

D*FB+6)x2-(b-2)x+1=07

Posze’'asanna. 1) llane piBHAHHEA € KBaJgpaTHHM. BoHo Mae
EAMHNN KOpPiHb, SAKINO HOM0 AUCKPUMIHAHT JAOPIBHIOE HYII.
Maemo:

D=bp"-4-2-18=p* —144;
b — 144 =0;
b=-12 abo b=12.

Bidnogidb: b==12 abo b=12.

2) Illpn b=—-6 orppmyeMo niHlliHe piBHAHHA 8x + 1 =0, ake
Ma€e OJlMH Kopius,

IIpu b # —6 nave piBHAHHA € KBaApaTHHM. BoHo Mae e 1uHAI
KOpiHB, AKIIO Horo JHCKPHUMIHAHT JOPIBHIOE HY.IHO:

D=(b-2V—-4(b+6)=0*—4b+4—4b— 24 =b* — 8b— 20.

Maemo: b — 8b—20=0, asigcu b=-2 abo b=10.

Bidnoegids: b=-2, abo b=10, abo b=-6. 4
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KinkKa nokonidb y4MTenis MmaremMaTtukn Habyeanw negaror4Horo
aoceiagy, a ixHi y4Hi Ta yyeHuui nornubnineany cBol 3HaHHA,
KOPUCTYHOUYMCE YYO0BOK KHMXKOW «KBanpaTHI DIBHAHHA»
Bnucky40ro ykpaiHCcsKOro negarora i MatemaTtyka
Mukonu AHapinosuya Yakoecekoro (1887-1970).

M. A. HaNKOBCbLKMW 3aNWULLIWB BENKWKY HAYKOBY W Nenarorivyyy
cnanwwHy. Moro po6oTtu Bigomi ganeko 3a mexamm Ykpaidm,

M. A. YankoBCBLKMHA
(1887-1970)

1. 3Ha4YeHHsa AKoro BMpasy HasuBaTe AMCKPWUMIHAHTOM KBAAPAaT-
H HOMoO PIBHAHHA? 2. AK 3anexuTh KiNbKICTE KOPEHIB KBAApaTHOro
DIBHAHHA BiA 3HaKa AWMCKPUMIHAHTA? 3. 3anuwite dopmMmyny KO-
PEHIB KBAOPATHOro piBHAHHA. 4. HKM anropyMTMOM 3PYYHO KO-
PUCTYBATHUCRA N Y4ac PO3B'A3YBAHHA KBRAAPATHUX PIBHAHL?

o

638." 3HaiiniTe AMCKpHMIHAHT 1 BH3HAYTE KiJBKICTE KOpPEHIB

pIBHAHHSA:

B+ 2x—-4=0; 3) 2x* —6x — 3,5=0;

2) x* - 3x+35=0; 4) 5x2—-2x+0,2=0.
639.” flke 3 HaBeeHHX pPIBHAHBL MAa€ JiBa KOpPEHI:

1) x*+4x+8=0; 3) 4x*—-12x+9=0;

2) 3x* — 4x . =); 4) 2x*—9x + 15=07
640, fke 3 HaBeJeHUX PIBHAHL He MaE KOpPeHIB:

1) x*— 6x+4 =0; 3) 3x*+4x—-2=0;

2) 5x*— 10x+6 =0; 4) 0,04x* - 0,4x+1=07?
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641." Poap’axiTe piBHAHHA:

1) x*—4x+3=0D; 9)3x*—4x-20=0;
2) x*+2x—-3=0; 10) 10x2— 72— 330
3) x2+3x—-4=0; 11) -5x° + T =2 = 0;
4) x*—4x-21=0; 12) 6x"— T/l =0;
D) x**+x—-56=0; 13) 3x*+Tx+6=0;
6) x2-6x—T7=0; 14) x* —4x+1=0;
7)) —x*+6x+55=0; 15) 2 —2—4=0;
8) 2x2-3x—-2=0; 16) x*=8x+20=0.
642." Poas’amxkiTe piBHAHHAA:
1) x2—-3x+2=0; G) 2x*+x+15=0;
2)x2+12x—-13=0: N Bx*+Tx—-5=0;
3) x2—Tx+10=0; 8) 18x*—9x—6=0;
4) x*—x—T2=0; 9) x*-6x+11=0;
8) 2x*—-Tx—-4=0; 10) -x*-8x+12=0.

643."° Ilpn AKNX 3HAYeHHAX 3MiHHOI € pIBHHMH 3HaYeHHA:
1) muorounenis 6x* -2 1 5 — x;
2) nounena y — 6 i Tpuunena y* — 9y + 3;
3) rpuunenis Am*+4m+2 i 2m*+ 10m + 87

G44." Tlpu AKuX 3HAYEHHAX 3MiHHOI € PIBHUMHM 3HAUEHHS!
1) nBouneHa 4x+ 4 i Tpuunena 3x° + 5x — 10;
2) rpuunenis 10p*+ 10p+8 i 3p?-10p+ 117

645.° BualifiTe Kopeui piBHAHHS:
1) (2x - 5)x +2)=18;
2)(4x-3)V+@3Bx-1)(3x+1)=9;
3(x+3F—-(2x—-1)"=16;
4)(x—6)—2x(x +3)=30 - 12x.

646, Po3B dKiTH pIBHAHHSA:
1) (¥ 4y =4x—11;
2)(x+9)P+(x—TTHx+7)=6x-19.

647." BHaligiTh HaATypalbHe YHCJI0, KBaApaT AKOro Ha 42 DLIb-
I 3a JaHe YHC.JIO.

648.° 3uaiifiTe nepuMeTp NPAMOKYTHHKA, ILTONIA SKOro JOpiB-
Hioe 70 em?, a oTHa 31 cTopiH Ha 9 cm 6inema 3a Opyry.

649." NobyTox mBoxX 4Hcen gopiBHioe 84. 3HalgiTe 1mi uHcna,
SAKIIO OjlHe 3 HUX Ha 8 MeHIIe Bij Apyroro.

- 650." Poap's:xiThL piBHAHHA:

2
1) 2x*+ 25 -15=0: 3) :3—4_2;:;3:_1;

4x* L5137 By
2) x¥= x(\J6-1)-6 =0: e e

3 9 6
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651." Po3p'a:KiTE pIBHAHHA:

s
1) x* +3xy2+4=0:; 3) 2:;:“::13:1,_1.
2) x* —x(v3+2)+2V3=0;
|
652." Ilpn axoMmy 3HaYeHHI a 4YHCIO 1 € KOopeHeM piBHAHHA

a‘x*+4ax — 5=07

653, llpn akomMy 3HaueHHI g YMCI0 2 € KOpeHeM pIBHAHHSA
x—0,8ax — 3a*=07?

M 654." [lo6yToK NBOX NOCAIJOBHUX HATYPATLHHMX uncel Ha 89

= pinpmmit 3a ixXHIO cyMy. 3HallAiTe Oi YHcaa.

E 655." CyMma KBaapaTiB JBOX NOCJAIJOBHHX HATYPAJbHHX HHCEN
nopisHoE 360. 3HANAITE [l YHCaa.

656." Bix kBaapaTHOro apkylia KapToHyY Biapisanl eMVEKY
y popMl NpAMOKYTHHKA 3ABIIHPIIKH J ¢M 1 3aBIOBHKKH 31
cTopoHy KBajapara. Ilnomna peurty apkyima cranoBUTs 40 cm®,
fAxoio Gyna 10BMKHUHA CTOPOHU KBaJIPATHOrO ApKVIIA KapToHY?

657." Big npaMokyTHOro apKyuia nanepy sasfoexxu 18 cM Bin-
pl3ajJH KBaJlpaT, cTOpoOHAa AKOr'0 JOpPIBHIOE INHDPHHI ApKVIIA.
IInoma pemiTH NpAMOKVTHHEA CTAHOBHTE 12 eM*, flKkow byna
IMIUPUHA apKyIna nanepy?

658." 3HaliTE KaTeTH NPAMOKVTHOIO TPHKYTHHKA, AKIIO OAHH
13 HUX Ha 14 cM MeHIIHH BLIJ ApYyroro, a riloTeHysa JopiBHIOE
34 cM.

659, 3ualiliTh CTOPOHHN NPAMOKYTHHKA, AKIIO IXHA PI3HUILA J10-
piBHIOE 31 cM, a4 JlaroHanb NpAMOKYTHHKA JoplBHIOE 41 cMm.

660." [loseaiTs, Mo Koan crapmuii KoedinienT i BinkHUl unen
KBaJpATHOr'O DiBHAHHSA MAIOThE P13HI 3HAKH, TO DIBHAHHA MAae
nBa KOpeHi.

661." (Cmapodasnsa iHdiltebka sadava.)

Ha aBi arpal posmiIHBIINHCE,
Masnn B ral BeceJH/IHCE.
OnHa BochbMa 1X B KBaapari
Y KymaxX moTiimHO I'pajaiH.

A mTRaHANUATE HA JiaHAX

To BHcinM, TO cTpHbanm,
PazoMm ckinskkH, TH AisHatlics,
Magsn 6yio v ToMmy rai?

662.” SraiigiTe TPH NocJAiJOBHUX HellapHUX HATYpaJdbHHX YHCJIA,
AKIOID KBaJpaT nepmoro 3 HEX Ha 33 OLIbIINH 3a NOABOEHY
CYMVY ApPYIoro Ta TpeThboro.



194 §3. KBAOPATH! PIBHAHHA

f..--: i i -

663." 3HaANAITE YOTHPH DOCHiIOBHUX NapHHX HATYpPAJIBHHX 4HC-

Jaa, AKILO CyMa [IepIlIoro Ta TPEThOro YHCela ¥ 9 pas3liB MeHIa
Bil NOOYVTKY ApPYVIoro Ta 4eTBepToro 4mcel.

664.” ¥V TypHipl 3 (yrdoay byno sirpaHo 36 maruis, CKLIBKH
KoMaH] Opano y4acTh YV TYPHipl, AKI0 KOMHA KOMaHJIa 31-
rpaja no oJHOMY pasy 3 KOMKHOW 3 pellTH KoMaHJ?

665." CKLIBKH CTOPIH Ma€ MHOTOKYTHHE, AKII0 B HBOMY MO HA
nposectT 90 piaroHanei?

666."”" Poap’axiTe piBHAHHA:
2

1) | x2+Tx—4 | =4; 4}x’+ﬁ—12 0;
" o
2) 5x2-8|x|+3=0; 5) x*-8vVx +15=
3)x|x|+6x—5=0; 6) x* +4x* -12=0.
667." Poap'saxiTs piBHAHHA:
E
1) | x*+10x—4 |=20; ﬁ—m;;: -15=0;
" o
2) x| x 4) x* =8+x" -9=0.
668." Po3s aMiTL PIBHAHHA!
3 3 s
1) 2 4224 ——=——+80; 9) x* +8(Jx) -33=0.
x- x -
ObroeopiTs ¥ Kiaci, AK BIJHWBAE ¥ 3a1aul 1) HagBHICTL BH-
pasy _ & Ha BiNOBiL.
x—8
669.” Poap’akiTe piBHAHHA:
' 1 2
1) 6x% +5x — =1 — DA 2) 5x2 -14(Jx) -3=0.
x+1 x+1
670." Ilpn AxnX 3HAYeHHAX b Mac eJHHHN KOpiHL PIBHAHHA:
1Y2x*+4x—-b=0; 2)3x*—-bx+12=07
671." Ilpn aknx 3padeAHaAX b Mae e IHHUI KOopiHL piBHAHHA:
1) 6x°— 18x + b=0; 2)8x*+bx+2=07
672.” lloBeaiTs, o TIpH OVIL-AKOMY 3HAYEHH] p Ma€ JBa KopeHl
PIBHAHHSA!
1) 4dx*— pig o = 0; 2) x*+px+p—-2=0.
673.” loseniTs, 1o npy OVAbE-AKOMY 3HAYEHH] M He MA€ KOpeHIB
pPIBHAHHA:
1) x2+mx+m*+1=0; 2) x2-2mx+2m*+9=0.

674." HoBeniTh, 1o npu 6Vib-AKOMY 3HaueHHI b piBHAHHA
x“+bx —T=0 mae n1Ba KopeHi.
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675.% Jlna kKo#AHOTO 3HAYeHHA @ PO3B’AXKiTh PiBHAHHA:
Dx*+@Ba+1)x+2a*+a=0;
2)x*—(2a+4) x+8a=0;
3) a*x* — 24ax - 25=0;
4)3(2a—-1)x*-2(a+1)x+1=0.

6G76." Insa KoKHOTO 3HAYEHHSA @ PO3B’AKITH DIBHAHHSA:
1) x*=(2a-5) x—3a*+5a=0; 3ax*—-(a+1)x+1=0.
2)x*+(3a—-4) x—12a=0;

677.% Illpn sknx 3HAYeHHAX b Mae elMHUII KOpiHbL pPiBHAHHSA:
1) bx*—6x—T=0:
2)(b+B3)x*-(b+6)x+3=0:
3)(b—-4)x*+(20—8) x+15=07

G78." IIpn axkuX 3HaveHHAX b Mae eguHHl KopiHb piBHAHHI!
1) bx2+x+b=0: 2Yb+3) x2+(b+1)x—-2=07

™ YuuMOCs 3ACTOCOBYBATU MATEMATUKY"

679. @enip 1 Oneca 1xaan B ofHOMY noisji. Pegip ¢1B v ABaHA/-
UATHH BaroH Bij roJoBW moisga, a Onecs — ¥y mocTHIT Barox
i3 xBocTa noiszja. Buasuiaocd, 10 BOHH 1AVTL YV TOMY CAMOMY
paroni. CkinbKH BaroHiB v noismi?

680. ¥V kamxil Opakye KWIbKOX apkymis. JIiBa ctopiHKka po3Bo-
pory Mae HoMep 24, a npaBa — o3. CKlIbKH apKyIliB DpaKye
MiXX IIHMH cTOpiHKaMu?

O Brea Wn; 1OBTO PE};@-

681. Ha xoopguBaTHIi ninomuHL 03HA-
g Touky M (puc. 44). I'padixmn
AKHAX 3 OaHHX PVHRIOIH OpoXolATh
yeped TOUKY M 1 He NpoXOAATE Yepes j
IOYATOK KOOPJAHMHAT:

By = x%;
)l = —2x: |
2 |
P) y=——3 =
X - |
4)y=2— 27 |

682. CopocriTe BHpas S D S T T S —
atbh 4b ]_u+b Lo , -
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L i i -

683. PosTamyiiTe B MopAAKY 3pocTaHHA 4YHCJa J17, 352 i 4.

684. PobiTHunga mana surorosnasatTn moaHa 10 geraneii. Ilpo-
Té BOHA BHIOTOBJAJA HoAHA 12 neraneii, 1 B:e 3a 2 OHIL J0
saKiHuyeHHA TepMmiHy poboTH 1l 3alHIIHIOCH BHIOTOBHTH
6 neranen. CKIiNIBKH JeTaneil Majla BHTOTOBHTH pobiTHHIA?

685. € GpyxT cnnapiB ABoX copTiB, AKi MieTaTrs 5% i 45 %
HiKeNo BiAnoBiAHO. CKINBKH TOHH OPYXTY KOMKHOIO 13 NIHX

copTiB Tpeba B3ATH, mob oxep:xatH 120 T enaaBy, AKHH Mie-
THThL 30 % Hikemwo?

== roTyemocs 40 BUBYEHHSI HOBOI TE!,@?'

686. Poar sa:xi1Th pIBHAHHA, 3HAHAITE CYMY Ta J00YVTOK HOro KO-
peHiB Ta nopiBHANTe 1X 13 APYrdM KoedplI[ieHTOM 1 BiILHHM
YNIeHOM pPIBHAHHA:

1) »* —4x—-12=0; 2) x*+9x+14=0.
687. 3anoBHITE TAbNIHIIO, Ne a, b 1 ¢ — KoedlWleHTH KBaJpaTHOO
piBHAHHA ax*+ bx+c=0, a x, 1 x, — Horo KopeHi:

PiBHAHHS# ' —— . ool R O R SR A

8"

Tx*—8x+ Ma0 | |
6%+ 13x— 15=0 |

688. [losenites, mo 31 101 kybuka, nodapboBaHOro B NOBiNBHI
KoJIbOpH, MOXHa BHOpaTH abo 11 KyOHKIB 0JJHOr0O KOJLOPY,
abo 11 KyOHMKIB pi3HOIO KOJBOPY.

20. Teopema BieTa

l'oTyviouncs 10 BHBYeHHSA [ILOI'O NVHKTY, BH PO3B’ A3a/H BIIpAa-
Bu 686, 687. Moxnuso, 11i Bupasn migKaszanu BaMm, SK CyMa
Ta N00YTOK KOpEeHIB KBaAJlpaTHOTO pPiBHAHHA NOB'fA3aHi 3 itoro
KoedimieHTaAMHA.
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Teopema 20.1 (meopema Biema):
Armo x, i x, — KoOpeHi KBaApPaTHOTO piBHAHESA ax” +bx + ¢ =0,

TO

b ¢
8 a

Hoeeden s, YMOBOW TeopeMu lepenbatieHo, Mo AaHe KBaj-
paTHe piBHAHHA Mae KopeHi. Tomy Horo awekpuminast I He
MOKe DYTH Bl e MHHM.

Hexait D > 0. 3acrocyBasuin (opMyay KOpeHIB KBaJipaTHOI'O
PIBHAHHSA, 3alIUIIEeMO:

il f --b+JE

Il IE.
-b - wJ.D —b -b+ VD ~b vD - b+ VD b
Maemo: x, +x, = =——3
2a W2 2a a
2
er b=VD b+VD (00 -(VD) _¥-D_Bu (b -dac) _c
S 2a 2a da” 4a® 4a* a

Hexait D=0. ¥ nusomy pasl BBaKalwTh, U0 X, =X, = j.
; 2a
Maemo:

Hacnidoxk:

Arxmo x, 1 x; — KOpeHl 3BeIEHOI0 KEAJAPATHOIO pPIBEHAHHA
x*+bx+¢=0, 10
x, ¥%s — —b,
k. = C.

[HmuMHu croBaMu, cyMa kKopewmie zeedenozo keadpamuozo
pisHAHHA dopieHioe dpyzomy Haeg!umfnmy, Yy3amomy 3 npomu-
AEHHUM 3HAKOM, a dobYMOK KopeHis dopiBHIOE GINbHOMY YACHY,

Teopema 20.2 fobepnena do meopemu Biema):
Armo unena o i P raki, mo nt+|5'a=-E i ul_’:=£, TO i YHeaa
it a

€ KOPeHAMH KBAJPATHOrO PIBHAHHA
ax*+bx+ec=0,
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f..--: i i -

osedenna. PoarnaneMo KBaJ[paTHe pPiBHAHHEA ax® +bx + c = 0.
IleperBopuMmo Horo y asejleHe:
b c

2 +—x+—=0.
i td
ST1IHO 3 YMOBOIO TEOPEMH Ie PIBHAHHA MOMHA 3alHCATH TaK:
x*—(a+pP) x+op=0s (*)

ITireraBuMo B JiBY YacTHHY HLOIo piBHAHHSA 3aMicTh X cHO-
JaTKy YHCJI0 ¢, a HoTiM 4ucao p. OrpaMyeMo:

o' —(a+pf)oa+oep=c*—c*—ap+op=0;

p*—(a+P) p+of=p"—oB—p*+af = 0.
Taxum unrOM, uncaa o i [} € KopeHAME piBHAHHHA (¥), a oTHxe,
i KOpeHAMH KBaJpaTHOro piBHsHHA ax  +bx+¢=0, 4

Hacnidox:

Axmo uncaa o i P raki,mo o+ pP=-b 1 af =e, TO i uncaa
€ KOPeHAMH 3BeIeHOro KBAIPATHOrO piBaaana x° + bx + ¢ = 0.

Ileit Hacnigok Aa€ 3MOI'y po3B A3VBATH JesKl KBaapaTHi piB-
HAHHA YCHO, He BHKOPHCTOBVIOUH (POPMVITY KOpPeHIB KBAJIPATHOTO
pPIBHSHHS.

IIFEEJIAJI ]f SHailgiTE cyMy Ta AoOVTOK KOpeHIiB piBHAHHA
3x*—-15x+2=0,
Poszs'azanna. 3 AcyeEMO, UM Ma€ JaHe PIBHAHHA KOpeHI.
Maemo: D=(-15) -4-3-2=225-24>0. Or:xke, piBHAHHSA
Mae ABa KopeHl x; i x,.

: . -15 2
Topal sa Treopemolo Biera x, +x, = e 2, XX, = ~ -+

MJIAJ[E 3HalifiTe koedinmieaTw b i ¢ piBHAHHS

x°+bx +¢=0, akmo Horo KopeHAMH € uHcaa —7 i 4.

Poszs'azanna.. 38 Teopemow Biera b=—(-7T+4)=3
c=-7*4=-28. 4

IPHKJAL ﬂ.' CxnagiTh KBaZpaTHe PiBHAHHA i3 MiTHMH Koe-
hinieHTaMH, KOpeHl AKOro JOplBHIOKTh:

5 E—ﬁiﬁ+ﬁ

1) 41 %5 2
] } 2 2

Pozg'azanna. 1) Hexan x;, =41 x, ol
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. 5 23 5 20
Tomi x, +x,=4——=—, I}_IE=4'(——)=——.

v T 7 7
34 TeopeMoio, obDepHeHOW 10 Teopemu Biera, uMena x, 1 x, €
: s 23 20 y
KOpeHsasMH pIBHAHHA X —?x - ?= 0. lloMBOoxuUBITH 06HIBI1

YACTHHH ILOT0 piIBHAHHA Ha 7, OTPHMYEMO KBajJpATHE PIBHAHHA
13 ninuMy KoedlleHTAMH:
Tx*—23x-20=0.

6-7 | ﬁhﬁ_

2) Hexail x, = o o= ~
Toni X, +x,= E_E‘ﬁ + ﬁ;‘ﬁ =B,
6-V7 6+V7.36-7 29
= . = =—,
2 2 4 4

OT:xe, x, i x, € KOpeHAMH piBEHAHHA x° —B6x + %: 0. 3sincn

MIVKAHHM € piBHAHHA 4x°— 24x+29=0. <4

INPHKJAN 4. BigoMo, mo x, i ¥, — KOpeHi piBHAHHS
2x*— 3x —9=0. He po3s'a3youn piBHAHHA, 3HAITE 3HAYEHHA

1 1
BHpasy — +
s &
: ; 3 9
Pose'azannd. 3a Teopemoro Biera x, +x, = 5 % = =

MOpaHUy3bLKNIA MaTemMaTuk,
3a haxom KPUCT.
¥ 1591 p. ynpoeague GykseHi
MNO3HAYEHHSA HEe N1Le ANA HeBIAOMKWX
BENWYMH, ane 1n Ana KoedIWEHTIB
DIBHAHbL, 3aBOAKKM YOMY CTano
MOXNTHMBM BUDAXAaTKH BENAcTHUBOCTI
DIBHAHL Ta IXHi KOpEeHi 3arankHumMm
dopmynami. Cepel CBOIX BiOKPMUTTIB
cam BieT ocobnveo BUCOKD
LIIHMB YCTAHOBNEHHA 3anexHOCTI
MK KOpeHaMK N KoedilieHTamm
PIBHAHL.

MpaHcya BieTt
(1540-1603)
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l.__= h‘
: 1 1 X +Xx 3 9 1
Toai maemMo: —+ —=—2 E=—:(——}=——.
x, X x.x, 2 2 3
J ] 1
Bidnosgidu: —E. £

8. Yncno 4 € kopenem piBHaAHHA 3x* — 10x + n =0,

Bﬂaﬂmnﬁﬁyrﬂﬁ KOpiHB I]IEH.'FI_HHH TA 3HAYEHHA 1.
Posze'aszanna. Hexail x, 1 x, — KOpeHl JAaHOro PiBHAHHA,

npHuoMy X, =4,
10 2

3a Teopemoio Biera xl+xﬂ=§. Toai x, -E—i— s
8
Maemo: E=:1u:]:.i:2=-—,, n=-8.
3 3
9 |
Bidnogidw: IHZ—E, n=-8. 4

Mﬂ.’ CrknaaiTh KBaJpaTHe PIBHAHHHA, KOpPeHI AKOro
Ha 4 Ginpmi 3a BiANMOBiAHI KopeHi piBHAHAEA x*+ 6x — 14 =0,
Pose’'asanns. Hexaill x, i x, — xopeHi jaHoro piBHAHHSA, X,

i X, — KopeH] MyKaHOTO pPiBHAHHA.
o8 YMOBOIO X, £ x;3+4, x, =X, +4.
3a Teopemolo Biera x, + x,=-6, x,x, =
Tonl maemo:

X, tx, =%, +4+x, +4={x, +x,)+8=-6+8=2;
xfxy=(x, +4)(x, +4)=xx, +4(x, + x,) +16 =
=—14+4(—6)+16 =-22.

Otixe, 3a TeopemMoio, o6épHEHOIO 0 TeopeMH Bieta, mykaHuM

€ piBEAREAEA x*— 2x — 22=0.
Bidnoegide: x** —2x—22=0. 4

1. Chopmyniointe Teopemy Bieta. 2. Chopmynionte Hacnigok
3 Teopemu Bieta. 3. Chopmynionte Teopemy, obepHeHy Ao Teo-
pemu Bieta. 4. ChopmynionTe Hacnigok 3 teopemu, obepHeHoi

00 Teopemu BieTta.

—14.

MO TA MALLEMO YKPAIHCEKOKO NMPABUITBEHO

MOBHOTO TIOXOPKeHHA 3BYK [ii] mepemaemo Gyk-

6ykBocmomyuens [iie], [ii], [iiy], [iia] — Syxsamu €,
» Koneeep, npoexm, Coep, I'aimi, Ounona, Icaa, poais.
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689." YoMy popiBHIOE cyMa KoOpeHiB piBHsHHA x*+ 5x — 10=0:
1) 5; 2) —9o; 3) —10; 4) 107

690." Yomy gopiBHIOE 100YTOK KOpeHiB piBHAHHEA x? — 14x + 12 = 0;
1) -14; 2) 14; 3) 12; 4)-127

691." He poss’siayouu piBHAHHSA, 3HaAlfiTL cyMy Ta Ho6yTOkK
Horo KopeHiB:
1) x*+6x—32=0; 3) 2x*-6x+3=0;
2) x*—-10x+4=0; 4) 10x*+42x + 25=0.

692." He poss'siavioun piBHAHHA, 3HANWIITE cyMy Ta AoDVTOK
Horo KOpeH1B:
1) x*-—12x—-18=0; 3)8x*+Tx+2=0;
2) x2+2x-9=0; 4)-4x2—-8x+27=0.

693." Kopucrviouncs TeopeMol, obepHeHo0 1o Teopemu Biera,
VCTAHOBITh, UM € KOPEHAMH DIBHAHHA:
1) x*—8x+12=049ncna 21 0;
2) x*+x—56=0 uncna -7 i 8;
3) x*—13x+42=0 uncna o i 8;
4) x2—20x—99=0 uncna 91 11.

694, KopueTryiounch TeopeMol, obepHeHow Jo Teopemu Biera,
VCTAHOBITE, UM € KOPeHAMH PIBHAHHA:
1) x*+2x—3=0vumcna 1i —-2;
2) x*+9x+6=09mcna -2 1 -3.

695." BuaiiaiTe KoedinienTn b i ¢ pisagaaa x* + bx + ¢ = 0, AKIIO
Hforo KopeHAMH € YHCIA:
1) -8 1 6; 2)4 1 5.

696. 3naiigiTe KoedinienTu b i ¢ pisuaHHEA X° + bx + ¢ = 0, AKHIO
iforo KopeHAMH € YHCIA:
1) —2./%0,5; 2) -10 1 -20.

697." Ckaanites KBajipaTHe PiBHAHHA i3 ninumu roedinienramuy,
KOpeHl AKOro JOpiBHIOKWTE:

D2 i 5: 3)-0.2 i ~10: 50 i 6:
2) —%i 2: 4) 23 i 2+3; 6) —7 i V1.

698." CrnaniTe KBaipaTHe PIBHAHHA 13 HLIAMHA KoedilleHTaMHA,
KOpeHl AKOro JI0pIBHIOWTE!

1)-T7 i -8 3) = § E;
2 3
2)5 i —0,4: 4) 5—+10 i 5+410.
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699." YUncno —2 € KopeHeM piBHAHHA x° — 8x +g=0. SHaHAITE
3HAYEeHHS ¢ 1 ApYIrUl KOpiHL pIBHAHHA,
O6roBopiTe y Kjaci, AK po3B’A3aTH IO 3alady, He 3aCTOCO-
BYIOUYH Teopemy Biera.

700." Yucao 7 € KopeHeM piBHAHHA x° + px — 42 =0. 3naiiaits
3Ha4YeHHA p 1 ApYyruil KOpiHL pIBHAHHA.

701." Yucno : € KopeHeM piBHAHHA 6x° — bx + 4 = 0. 3naligiTe

3
3HaueHHA b 1 Apyruid KoplHb PIBHAHHSA.

702 Yncno —0,2 € kopeHeM pisasiuas 4x° — 5,6x + m =0, 3naii-
JIThE 3HAYeHHA m 1 ApYTrul KOplHb PIBHAHHA.

703." Binomo, mo x, i x, — KopeHi piBHAHHA 2x* - Tx =13 =0.
He poas’asyviwoun piBHAHHA, 3HAHAITE 3HaYeHHA BHpasy
X%, — 4x, — 4x,.

704." Bigomo, mpo x, i X, — KopeHi piBHAHHA S5x*+4x — 13 =0.
He poas’sizgyioud piBHAHHSA, 3HAWiTh 3HAUEeHHA BHUPA3Y
S Xs — Xy — Xas

705." IIpn axomy sHaveHH] b KopeHl piBHAHHEA x*+bx —1T7=0¢
IMPpOTHJIEeAHAMH YHeaamMna? SHalAITE Il KOpeHi.

706." 3acTocoBVIOMH TeopeMy, obDepHeHV [0 TeopeMH Bieta,
pO3B’ AMKITE PIBHAHHA:

1) x*—5x+4=0; 4)x*+4x—-5=0; ) x*+2x—8=0;
2) x*+5x+4=0; H)x*-9x+20=0; 8)x*—-3x—-18=0.
3) x*—4x—0%F0: 06)x*-x2A2T0;

707." BacTocoBVIOUH TeopeMy, obepHeHY Ao TeopeMH Biera,
po3B’ AMKITE PIBHAHHA:

1) x*=10x+ 24 =0; 3)x*-2x-8=0;
2) x*+6x+8=0; 4) x*+x—-12=0.

708." ki 3 jaEuX piBHEHB MAalOThL ABA JOJATHHX KOpeHi, AKI —

ABa BiJi EMHHX, a Kl — KoOpeHl pi3HMX 3HaKIB:

1) x*—12x+ 14 =0: 4) x* + 16x+ 10=0;
2) x¥*+6x—42 =0; 9) x*—-24x+0,1=0;
3)x*—-Tx-30=0; 6) x*+20x+3=07

709.” Ogun iz KopeHiB piBHAHHA x° — 10x + ¢ =0 Ha 8§ MeHIINIl
Bil Apyrore. 3HAlAITE 3HAYEHHA ¢ | KOpeHi piBHAHHA.

710.” Kopeni piBaaaaEa x°+ 20x + a = 0 BigHOCATHRCA AK T : 3.
SHalIiTh 3HAYEHHSA 0 TA KOpPeHi piBHAHHA.

g ' i x, pi = m= 0BO

711." Kopeni x, i x, piBHsgHHES x* — Tx + 0 3a0BONIBHAIOTE
yMOBY 2x, — dx, = 28. 3HaliaiTs KopeHi piBHAHHA Ta 3HAa-
yeHHA m.
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712" KopeHni x, i x, piBHAHHA x*+ 4x + n =0 3ag0BOJBLHAIOTH
YMOBY 3x, — x, = 8. 3HaliliThL KOpeH] pIBHAHHA Ta 3HAYEeHHSH 1.

713." Kopucrtyiouncs Teopemow, obepHeHo10 o Teopemu Biera,
3HAMAIThL KOpeHl pIBHAHHA:
1) 2x*—-5x+3=0;
2)2x*+5x+3=0;
3) 16x*—-23x+7=0;
4) —8x*—19x + 27=0.

714.” Kopuctywouuck TeopeMolo, o6epHeH00 o Teopemu Biera,
3HANJITE KOpeHl pIBHAHHA:
1) Tx*+11x-18=0;
2)9x:-5x—-4=0.

715.” BinoMmo, mo x; i x, — KopeHI piBHAHHA x° — 9x + 6 =0, He

po3B’A3YIOUN piBHAHHA, 3HAHITH 3HAYEHHA BUpa3y:
1 1
1) —+—; 2) x?+x2; 3) (x; —x,)%  4) 2 x;.
X  Xa
716." Bimomo, mo x, i x, — KOpeHi piBHAHHA x*4+ 8x — 16=0.
He poap’sayioun piBHAHHA, 3HAHIITE 3HAYEHHA BHpaay:

ol X

1) xjx, +xix;  2) Z¥2, 3) 1%y x, |
Il IE

717.” Crnanite KBaJpaTHe piBHAHHA, KOpeHL AKoro Ha 2 MeHIIi

BlJl BIIMOBIIHAX KOpeHIB piBHAHHA x°“ + 8x — 3 =0.

718.” CrnaniTh KBaipaTHe PIBHAHHSA, KOPEHi Axkoro Ha 3 6iabmmi
3a BignosigHi KopeHni pisaanHEa x*—12x+4=0.

719.” CxnaniTh KBajpaTHe PIBHAHHA, KOpeHI AKoro B 3 pasn
MeHIIi Big BiAmoBigHUX KopeHiB piBHsHHEA 2x° — 14x + 9 =0,

7207 CrnafiTs KBaJjpaTHe DIBHAHHA, KOPEHI AKOro y 2 pasu
Oinbin 3a BignoBiaHi KopeHi piBHAHHSA 2x°— 15x4+4=0.

721.* Cyma kBajspaTiB KopeHiB pisaanua 3x? + ax — 7 =0 gopis-

46
HIOE —g-. S3HaliniTeL 3HAYEHHSA a.

722" Kopeni x, i x, piBEAHEA x2— ax + 8 =0 3aJ0BONBLHAIOTH
X, X & v
VYMOBY + — ==, 3HalJiTh 3HAYEeHHHA a.
X, x5 AZ
723.* Un € npaBUALHUM TBEpAKEeHHS:
1) pisEanEA Tx®*+ 4x —a®’— 1=0 Mmae KopeHi pisHHX 3HaKiB
IpH OVAb-AKOMY 3HAYEHH] a;
2) Aaxmo piBEAHEA x°+ 6x +a’+4 =0 mae KopeHi, To He3a-
JIeKHO BlJ] 3HaueHHA a BOHH oDHMJBa BlJ €MH1?
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724.% 3uaiigite vei nini saavenns b, npu AKX Mae Iiai KopeHi

PIBHAHHSA: _
1) x*+bx+6=0; 2) x*+bx—-12=0,
725.7 BuaiiaiTe vei nini spavenns b, npu AKHUX Mae 1igi Kopeni
PIBHAHHSA:
1) x*+bx+8=0; 2) x*+bxg 18=0.

726.* Kopeni pisaanna x2+ bx + ¢ = 0 gopisHIoloTE iloro koedi-
nmieHTam b i ¢. 3HANDITE b 1 €.

727.% IIpn AKHX 3HAYEHHAX @ CYMAa KBAJPATIB KOpeHiB DiBHAHHA
x*—4x +a=0 gopisaE: 1) 12: 2) 67

728." Ilpu AKHX 3HAUYEHHAX @ CYMa KBaJpaTiB KOpeHiB piBHAHHA
x*+(a—1) x— 2a =0 popisHIOE 97

VUMMOCS SACTOCOBYBATU MATEMATHKY"

729, Koxken iz TO0 yuHiB Ta yYeHHIb IIKOJH BHBYAE TiNBKH
OfHY 3 iHoO3eMHHX MoOB: abo aHrjiiiceky, abo icnaHcbky, abo
iTanificeky. Ha glarpami (puc. 49) nokasaHo, AK poanojiie-
Hi Y4Hi Ta yYeHHIl 332 MOBaMH, Kl BOHH BHBYAIOTE. KoMy
3 HaBeJleHHX 4YHCeJ MoOiKe JOpIBHIOBATH KLIBKICTL THX, XTO
BHBYAE iTANIHCEKY MOBY:

1) 400; 2) 150; 3) 200; 4) 3507

® Ti, xTo BHBYAE
AHTTHCLKY MOBY

B Ti, xTo BuBYae
ICHAHCLEY MOBY

M Ti, xTo BHEUAE
iranifickKy MOBY

Puc. 45

730. Ilig wac posupoaaxy wiHy Ha ToBap 3Husunu Ha 20 % . Ha
CKLIBLKH B1JICOTKIB Tpeba mMABHINHATH IIIHY Ha TOBap, oD BoHA
IOpIBHIOBAJIA MOYATKOBiH?
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ﬁ BIrPABHU A1 NOBTOPEHHA
731. CropoTiTh Apib:

.L

da - 16 et +10¢ + 25 n"-n
1) — : 3 : 2 %
) a® -16 ) oC + 2D ) Y =n
1 3_ bE _ & _E 2
2) 2b" -8 : 4) 24 m : 6) f ®
2—3b m-—-4dm+ 4 dx " =8x+ 4

732. He BHKOHVIOUH INOOVIOBH, 3HAHUIITH KOOPAHHATH TOUYOK
nepeTHHy rpadikiB ¢pyHEIN y=x" 1 y=x+ 2. HakpecaiTs
rpathikn gaHuX (GYHKIIH 1 Do3HaAYTe 3HANJeH] TOYKH.

733. ¥ caay nocagnan 48 gepeB ofHAKOBAMH pAJaMH 3 oJHAKO-
BOIO KLIBKICTIO JlepeB V KOXHOMY paay. Panis sBuasuioeca Ha
8 meHIIe, Hi¥X JlepeB vV KoxHOMY 8 HuX, Crinbkn Gyno sepes
YV KOMHOMY paay Ta ckinabky 6v0 panis?

| === roTYEMOCS 10 BUBYEHHS HOBOF TEMM

734. KopueTryiounck MeTOIOM IPYIVBAHHA, PO3KIAIITE HA MHOMK-
HHKH MHOTOYJIeH:
1) x2—Tx+10: 3) a* + Ba + 12;
2) y*+ 3y — 4; 4) x*— x4,

) g VUMOCS RO T HECTAHGA PTHI KP K

735. Bacuns zagymas Tpun uudpu x, Y, 2. Onkra Hazusae TpH
yuciaa a, b, e. Bacuas noeizomiase (b3l 3HaUYeHHA BHpPAa3y
ax + by + cz. ki uncna mae Hazsatu Onkra, mob 3a oTpUMa-
HOoW Bijg Baemns imdopmaniero BuaHaunTH nudpu, oo Toi
saavman?

SABIOAHHA Ne §
«[MEPEBIPTE.CEEE» B TECTOBIW ®OPMI

F-v

v

saadauua 1-11 mawmb no vomupu eapianmu éidno-
gidi, 3 akux auwe OQHH TNIPABHJIBHHH. Bubepinb

npasuabMiil sapianm eidnoesiol.

1. ke 3 ganuX piBHAHL He € KBaJpaTHHM?
A) x* =04 B) **+x=0;
B) x*+x=0; ' x*+x-2=0.
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-

4=t -
2. Poap’axiTe piBHAHHA 9x — x*= 0.
A) -3; 0; 3; B) —3; 3;
B) 0; 3; I') 0; 9.
. , , x*-x x-2 3-=x
3. Poas'a#iTe pIBHAHHA X & = T
A) 0; 5 B) 5; B) V5; ) —J5; V5.
4. flke 3 HaBeleHUX PiBHAHL He Mae KOpeHiB?
A)x*=bx—-2=0; B)x*-2x+5=0;
B) x*—-0x+2=0; MNe+2x-5=0.
b. CRinbKN KopeHiB Mae piBHAHHA 6x° + 13x + 5 =07
A) nBa; B) beamiu; B) :xopHOIO; ') onux.
6. YoMy gopiBHIOE cyMa KopeHiB piBHaHHA x° — 10x — 12 =07
A) 10; B) -10; B) -12; ) 12.
7. Homy aopisHwoe 00yT0K KopeHiB piBHaHAA 3x° — 16x +6 =07
A) 6; B) 2: B) —18% ') ?

8. IIpu axkuX 3HAYeHHAX 3MiHHOI HabyBalwTh PiBHUX 3HAUEHL
Bupasd (3x -1)(x+2) i (x—12)(x— 4)?

A)-12.5: &3 B) =25: 4;
B) 12,5: -2; I') 25; —4.
9. CkaaniTe KBajpaTHe pIBHAHHA, KOpeHI AKOro JOpPiIBHIOIOTH
-0 1 3442
AYx¥™+6x-T=0; B) x*+6x+7=0;
B) x*-6x—-T=0; INx*-6x+7=0;
10. Poss’sa:xiTh piBaaaasg x | x |- 9x - 10=0.
A) —1; 10; _9_@; _9+Jﬁ; B) —1; _g_..ﬁﬁ;
2 2 2
B) 10: ‘g‘ﬂ‘m; 'gfﬁ; ) -1; 10.

11. Ynucno —o € KopeHeM piBHAHHA 2x°+9x +c=0. 3HalAlITH
JApyruii KOplHk pIBHAHHA Ta 3Ha4YeHHH C.
A) xe= 0.0, c=-3; B) x,=9,5, ¢=22,5;
B) ©5=—0.5, ¢=5: I x;,=9,9, c=-22,5.
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V saedanni 12 do koxcrnozo 3 mpvox padkia ingopmayil, no-
FHadeHUx yugpamu, dobepime odun npasuavhuil, na Bawy dymky.
saapianm, nosHaveHul GyKkaoo.

12, YcTaHOBITE BiANOBIAHICTE MiK piBHAHHAM (1-3) Ta MHOAH-
HOWO Horo kopeHis (A—]I1).

Pienanua Muo#xHHEA KOpPeHIB
1) x*-3x+4=0 A) D
2) x*-3x-4=0 B) {-1,-4}
3) x*—5x+4=0 B) {-1,4]
) {1,—-4]
) 1,4}

3 - -

ﬂ rOTYEMOCS JOTEMATUYHOr OWQLIIHKOBAHHST

nJ L
1.° Poas’axiTe piBHEHHA:
1) 3x" -15=0; 4) Tx —16x+4=0;
2) 2x" + Tx=0: 5) 5% —14x+10=0;
3) x* +11x=12=0; 6) x*=5x+3=0.

2." CkaazmiTe 3Be/leHe KBAJpaTHe PiBHAHHA, CYMAa KOPEHIB AKOro
nopisawoe —11, a gobyTrork — umneny 6.

3." OnHa 3l cToplH NpAMOKYTHHEKA Ha 3 CM MeHIIa B apyrol
cTOpOHM 1 Ha 6 cM MeHIMA Bifn AlaroHanl NPAMOKYVTHHKA.
SHaANAITL CTOPOHH NPAMOKYTHHEKA.

4." Yueno —2 € ropeHeM piBHAHHEA 3x° +bx —20=0. 3HaiigiTs
APYruH KOpiHE pPIBHAHHA 1 3Ha4YeHHA b.

5. Ilpn akoMy 3Ha4YeHHi a piBHAHHEA Hx° —10x +a =0 Mae ean-
HUil KopiHb?

6. HdosegiTs, mo npn OYAb-AKOMY 3Ha4deHH]l /m piBHAHHA
2 ;
¥ ~mx+m°+2=0 He Mae KOpeHiB.
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21. KsagpatHuwm Tpu4neH

OanadenNmna:

KepaaparTHuM TPpHYJIeHOM HAZHEAKTE MHOIOWIEH BH/ILY
ax*+bx+c¢, ne x — 3miHHA, a, b 1 ¢ — neaxki uMeaa, NpM-
yomy a = 0.

HapejleMo npHKJIaAHM MHOI'OYJEHIB, AKl € KBaApaTHUMU TPH-
WIeHAMM:

2x2—3x+5: x5 Tx: x2—9: 3x2,
dasHaduMo, Mo JiBa YacTHHA KBaJpaTHOIO piBHAHHSA
ax*+bx+c=0 ¢ KBagpaTHHEM TPpHUYJIEHOM.

ODanavenma:

HEFEHEH KBAJAPATHOIo TpHUJEeéHA HASHBANTL SHAYEHHA

3MiHHOI, TPH AKOMY 3HAYEHHHA KBAJPATHOrO TPHYJEHA I0-
PIBHIOE HYJIIO.

Hanmpukaan, uncno 2 € KopeHeM KBaJIpaTHOTO TPHYJEHA
2 _
x 6x + 8.

1 ob 3HaliTH KOpeHl KBaJApaTHOro TpUWwiIeHa ax® + bx + ¢, Tpe-
6a poar’g3aTH BiANOBiAHe KBaapaTHe piBHAHHA ax®+ bx +c=0.

3HaueHHA Bupasy D =b" — 4ac HAZHBAIOTH AHCKPHMiHAHTOM
KBajJgpaTtHoro rpuwiena ax® + bx + c.

Axmo D < 0, To KBaApaTHUI TpHYJIeH KOpeHiB He Mae, Skmo
D =0, To KBaApaTHUH TPUUJIEH MA€ OJHH KOpiHab, Akmo D > () —
TO ABA KOpeHl.

Poarnanemo RBafpaTHHUil TpuuneH x° — 3x + 2. Posknanemo
iforo Ha MHOM¥HHUKY MeTOoJ0M rpyinyeaHud (nogibuay supasy, 734,
BH BHKOHVBAJMN IIi]1 YacC MiATOTOBKH 10 BUBUEHHA IILOT0 IVHKTY).

Maewmo:

- 3x4lVe —x—2x4+2=2(x—1)—2(x—1)={x—1)[x— 2).

IIpo Take TOTOMHe NepeTBOpPeHHS IOBOPATH, 0 KBAJApPAT-
HUHI TPpHYIeH x° — 3x + 2 PO3KNAIH HA JIHIHHI MHOEHHEN ¥ — 1
ix—a
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3B’ A30K MiM KOpeHAMH KBAJPATHOI'O TpHUJIeHA Ta JiHifian-
MH MHOXHHEAMH, Ha fAK1 BIiH pPOosKJAJAETLCH, VCTAHOBIIOE TaKka
TEOPEMA.

TFeopema 21.1:

Arno AHCKPpHMIHAHT KBAIPATHOrO TpHdYJjeHa ax” +bx + ¢
MOAATHHH, TO JAHHH TPHYJeH MOKHA POZKJACTH HA JiHiHHI
MHOEHHEKH:

ax*+bx+c=a(x—x)(x—x),
ae x, 1 X, — KOpeHl KBAJAPATHOI0 TPHWIeHA.

Hosedenna, OCKLIBKH 4HeIa X, 1 X, € KOPpeHAMH KBajipaTt-
HOro piBHAHHA ax®+ bx + ¢ =0, To 3a TeopeMmolo BieTa

b
v

L
II.IE = ety
d
Topi a (x —x)(x — x;)=a (x* — (x; + X,) x +2,%,) =

b Fin
:u(:cz+—.r+—):a.rz+b.r+c.i
a a

dayBaxeHHA. K0 AMCKPUMIHAHT KBaJIpATHOIO TpUUJIeHA

NOPIBHIOE HYJIK, TO BBAMAOTh, 10 KBAAPATHHII TpHUWIeH Mae

IBa piBHUX KopeHi, TobTo x,=Xx,. ¥ I[OMY BHOAAKY pO3KJIal

KBAJIpATHOIO TpHYJIeHa Ha JIHIHHI MHOMHIKHN Mae TAKHH BUTJIAN:
ax*+bx+c=a(x— x,)".

Teopema '21.2;

Armo AMCKPUMIHAHT KBAJAPATHOrO TPUYIeHA BII €MHHIL, TO
JAHWH TPHYJIeH He MOMHA POSKJIACTH HA JIHIHHI MHOBHHKH.

Hoeedenwna. IlpunycTuMo, o KBaJpaTHHI TpUuleH
ax®+ bx + ¢ MoMxHA poarMacTH Ha JdiHiiHl MHOHEKH. Toai ic-
HVIOTH Taki udcna k, m 1 n, npl AKHX BHKOHYVETHLCHA PIBHICTH
ax*+bx+c=k (x —m)(x — n). 3sigcu orpumyemo, 1o m i n —
KOpeHl JaHoro KBajpaTHoro TpuuieHa. Orixe, Horo JHCKpPHMI-
HaHT HeBin 'emEmii, Mo cynepedHTs YMOBl., 4

HPHRJA . PoakianiTs Ha MHOMKHHKH KBAAPATHUI TPHYIEH:
1) x*— 14x"- 32; 2) -x*+ 17x - 30; 3)3x°— Tx + 2.
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-~
Poszs'azanna. 1) 3aaiijileMo KopeHl JaHOTO TpHYJIEHA:
x2—14x-32=0;
X, =2, %= 10,
Otxe, x*— 14x — 32 =(x + 2)(x — 16).
2) Poap’axeMo piBHaHEHEA —x° + 17x — 30 = 0. Maewmo:
x2-1Tx+30=0;
=2, X;3=19.
Orxre, x*+1Tx—30=—(x— 2)(x#,15).
3) Poap’asxkemo piBaaHHA 3x*— Tx + 2= 0. Maemo:

X, = %. xXy,=2,

Toni 83x°* —Tx+2= 3[::: - %){x -2)=(3x-1)(x-2). -

6a" —a-1
IIPHEJIAJL 2. CxopoTiTe Api0 ;

' = P 0a” -1
Posg'azanng. PosarnaneMo Ha MHOMKHHKH KBaIDATHHI TpH-

yjleH, AKHN € udcelbLHAKOM AaHoro apoby. Poas’asasBmmp pis-

HAHHA 6a® —a — 1 =0, orpumyemo: a, = —l, a, = 1

3 2
Tenep Mo Ha 3anTucaTu:

ﬁu"‘-u—1=ﬁ(a+lJ[ﬂ—lj=
3 2

1 1
—3(3 + 5] 2[;:1 - E)T (3a +1)(2a - 1).

6a -a-1_ (3a+1)(2a-1) 2a-1
9a° -1 (3a+1)(3a-1) 3a-1

k-

Tonl eTpuMmyeMo:

2a—1
Sa —J9

Biodnosiduw:

1 3. Ilpu axoMy 3aHAYeHHI m po3kjaaj HA MHOKHHKH

rpuuwiaeHa 2x° + 9x + m MicTHTE MHOKHUEK (x + 5)?

Poaze’'azanna OcKiNbBKH po3KJIal JaHOTO TPHYJIEHA HA MHOMK-
HUKH Mae€ MICTHTH MHOKHHK (x + 9), TO OAMH 13 KOpPeHIB IbOTO
TPpHWIeHa JOPIBHIOE —o.

Toal MmaeMo:

2(-5Y+9(-5)+m=0;
N =3,
Bidnoegide: m=-5. 4
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1. Aknia MHOroYNeH Ha3WBalnTL KBaapaTHuM TpuuneHom? 2. Lo
HA3MBaKTh KOPEHEM KBaapaTtHoro Tpuunexa? 3. Lo Haameawts
OAWCKPUMIHAHTOM KBaApaTHOro Tpu4neHa? 4. Y akoMy BMNagky
KBaApaTHWA TPUYNEH He MAaE KOpeHiB? Mae OaMH KOpiHb? Mae

nBa kopeHi? 5. Y akomy BMnanky kBagpatHWiA TIZH!I'-IIEEH MOXHAa
pPO3KNACTK Ha NiHIAHI MHOXHMKKU? 6. 3a akow GopMynol Keaa-

PATHWIA TPUYNEH MOXHAa PO3KNACTWA Ha NiHIAHI MHOXHWUKW?
7. Y akoMmy BUnNaaky KBaapaTHUA TPUHNEH HE MOXHA PO3KnacTi

Ha NiIHIAHI MHOXHWMEW?

736.° 3raiifiTe KOpeHi KBaJIpATHOTO TPHYJIEHA:
1) x*—x— 128 2) 3x2— 16x+9; 3) 4x* + 28x + 49,

737." Yu Mo3kHA pO3KJACTH Ha Jluﬂim MHOKHHKHA HBEﬂp&TH_Eﬁ'

TPpHYJIEH:
1) x*—12x + 6; " 3) 2a®*— 8Ba + 8;
2) 3x°*— 8x + 6; '4) 60+ b+ 127

738." PoakaagiTe Ha JMiHIAA] MHOKHHKH KBaJpaTHMH TpHYJIeH:
1) x2— Tx+12; 4) —x*- 5x— 6; 7) 4x® + 3x — 22;
2) x*+8x+15; 8)—x2+x+2; 8) ~3d’+3a+3
3)x*-3x—-10; 6GJox*-56x—1; 9) —b*—-—-b 1.

739." Poaknaaite Ha nimifini mMBoxHIEHN HBH,II;F&TH_Eﬂ TPH-
YIeH:

1) x*—-38x - IB 4) 5E+Bx 4;
2) x* + 5x — 14; 5) 2a*—3a+1;
3) —xﬂ+__3:;+4- 6) 4b* — 116 — 3.
- 74().” CropoTiTh Apib:
gk 1
x +x-6 dx —15 X +4x
1) —— . 2 - 3
‘ x+3 ].:rl x-20 )x*+2:-3
741, Croporits Apib:
2 ) ' 2
1) X Ex+5; 2) E21:|::+1".=.‘* : 3) x :9::+14.
x—-5 ' x"+3x-18 x" +Tx
742.° EEapnTiTL api6:.
Z - 2
1) da” -9, 3) :; - de ﬁ; 5) x" =16 s
Ea -9{:-13 ¢ —Be+12 32-4x-x
3 2
2} ’Tb_+_=3 1) -1 6) 4n" -9n + 2

4&2-4b+1' m®+9m—10" 24+9n 50
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743." CroporiTts Apib:

2 a2 2
1) 4x ::r 3; 2) ﬂ2+5ﬂ+4: 3) 3+22ﬂb—’?b .
x -1 a” —a-20 b -6b-1
744.”" Ilpn axoMy 3HadeHHiI b posknan Ha NiHINHI MHOMHHKH
TpHYJIEHA:

1) 2x* — 5x + b micTuTe MHOKHUE (x — 3);
2) —4x* + bx + 2 MicTUTE MHOKHUK (x + 1);
3) 3x2—4x + b micTHTL MHOXKHHUK (3x — 2)?

745.7 Ilpn aroMy 3HadeHH] a po3KJaj] HA JIHIINHI MHOMHHEN
TPUUIEHA:
1) 2x%— Tx + a MicTHT MHOKHHEK (x — 4);
2) 4x* — ax + 6 MicTHTE MHO:KHHEK (2x + 1)?
746.” CopocTtiThe BHpaa:
92" -4 a-2 a-1 .

1) ' + =
22> -5a+2 3a+2 1-2a

9) b-4 ( b-1 1 J
P -b \ 202 +304 % 02 -1)

3][ ¢+ 2 2e ]_r:2+3f:
¢ —¢-6 ¢ —6¢+9 '[Ec—ﬁf'

747.7 loBeaiTs, 110 ONpH BCIX JONYVCTHMHX 3HAYEHHAX @ 3HAUYEHHHA
BHpAa3y He 3aeXHTh BlJ] 3HaAUeHHA 3MIHHOI:

1) EEﬂE—EE 5u+ﬁ a - E
lﬂﬂ —9ﬂ+2 oa - 2 1- EE

2a 1 4 2a+1
2) . —r— —- [} ;
a+3 a-1 a +2a-3/J a+3

748." Io6ynyiiTe rpadik pyHKIIL:

2 2 2
x —-b6x+5 3x -10x+38 x -4
1) y= ; 2) y= - _
Yy x-1 )y x—-3 x+2
749.” Hﬂﬁyﬂyﬁm rpadik QyHKILI:
1y g ;F_ - EJ: B
x- 4 Pod
x—x-2 x"-x-30
2) y= . -
x+1 xX+5H
750.* PosraaniTes Ha MHOMHHEHN MHOIOYWIEH:
1) x* =6xy + dy*; 3) 3m* - 8mn — 3n*;

2) a®*+ Hab — 36b%; 4) 4x* - dxy + 1>



21. KsagpatHwiA TpU4NeH 213
-f— | - e,

751.7 PoaknagiTe Ha MHOKHUKH MHOTOYJIEH:
1) a®* — 14ab + 40b%; 2) 126° + be — 6¢°.

752.% Ilna KoxHOrO 3HAYEHHA @ PO3B’ AKITH DIBHAHHA:
1){(a*—a—6)x=a*—-9;
2)(a*—8a+T7)x=2a*—13a - 1.

753.7 Jlna koxHOro 3Ha4YeHHA a po3B’ SKiTh pIBHAHHSA
(a*+ Ta —8) x=a° + 16a + 64.

@ YYUMOCS 3ACTOCOBYBATU @mev . Qr

754. Ha pucyeky 46 3o06paxkeHo rpadik cTaHy GaHKiBCLKOIO
paxXyHKY BRJIAJHHUIII TPOTATOM POKY. ¥ CTAHOBITE:
1) v Akl MmoMeHTH DAHKIBCEKNH PAXVHOK MaB HYJILOBHI Oa-
JIaHC;
2) v axki micani fananc 6aHKiBCBKOro paxXyHKY OVB Big eMHNM;
3) v Akl micAni banaHc DaHKIBEBKOIO paXyHKY OyB JOJaTHHM.

DR, E——— A
O R e
4000 4+ i.
= 4— + :
= 4000 o
EE 2000 |
2= 100041111 11]
=z 2
o = !
=% 1000 |
E -2000 11— | |
‘Eﬂﬂﬂt" | NN EEEEEEEEREE
L ML, O D Y
Puc. 46

£ BriPABY N1 M1OBTOPEHHS

795. B ognomy Merabaifrli mictuthesa 2" kinobaiitie. CKRINBKH
KinobaiTiB v 32 merabairax?

796. Axuil iz rpadikis, nogaHUX Ha pHCYHKY 47, € rpadgikoMm
pyXy nimoxoga, koTpuil imos 3i cranow meuakictio? BusHa-
yTe MBHIKICTE PYXYV IBOT0 MIIIOX0AA.

757, 3mimtann 2 1 Mmosoka HpHicTIo 8 6 1 3 11 MOJIOKA KHP-
= micTio 6 %. fka skupHicTs VrBOpeHOi cyMimi?
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=y 1 1 ] |

Pwuc. 47

=22 FOTYEMOCS [0 BUBYEHHS HOBOI TEMM

758. Poas’s:KiTh piBHAHHSA:

1) x*=09; 3) (4x+1)*=9; 5) Vx =09;
2) x*=—9: 4) (= 1)2=5; 6) +/x =-9.
799. Po3B'aAxiThH piBHAHHA:
1) 4.r—1=:c_+5; 3) 5x — 3 4x -2 =12
x-2 x-2 x+l x+2
2y° -3y -20 2 L 9

2) -y=L 1)

y-5 y+4 (y-5)y+4)
-~

M 760. PosrnanaoTh ycl MpAMOKYTHUKH, JAOBKUHH CTOPiH
AKNX — HATYpalbHlI YHchaa. SKnuxX npaMoKyTHHEKILIB Biablle:
3 nepumetpom 1000 un 3 nepumerpom 10027

22. Po3B'A3yBaHHA PIBHAHb, AKI

3BOAATLCA [0 KBAAPATHUX PIBHAHDb "X

HPERM% Poas’amxiTe piBEAHEA x* — 13x° + 36 = 0.

Poss azanna. Hexan x*=1t. Toxl x* =t IlipcTaBuUBINH B 3a-
JaHe piBHAHEYA 3amicTs x° 1 x' BianosizgHo f 1 1%, oTpHMAEMO
KBaJlpaTHe pPIBHAHHA 31 3MIHHOK {:

—13t+36=0.
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Poap’aayoun ne piBHAHHA, 3HaXoguMo: ¢, =4, 1. = 9. OcKinb-
KH {=x?, To po3B’A3yBaHHA 3aJlaHoOro PiBHAHHA 3BOJAHTHECA [0
pPO3B A3YBaHHA [BOX pPIBHAHL:

x*=4 i ¥*=9,

SRigcH x,=—2, x,=2, x,=—3, x,=3.

Bidnosgids MOMKHA 3anMcaTH ABOMAa cnocodbamu: —2; 2: —3;
3 abo +2; +3. <

ODanavuenuna:

Pisaanaa suay ax' +bx*+¢=0, ne x — 3minna, a, bi ¢ —

Aeari uuena, npuuomy a = 0, HazueBawTs DIKBAJAPATHHUM
PIBHAHHAM.

JaMiHolO x°=1 DiKBagpaTHe piBHAHHA 3BOAUTLCA ,!Iﬂ KBaj-

pPaTHOro PiBHAHHSA at?+ bt + ¢ =0, Takuii cnocib po3s'AzyBaHHA
PIBHAHL HASHBAKTL METOAOM 3aAMIHH 3MIHHOIL.

MeToa 3aMiHM 3MIHHOL MOMKHA BUKOPHUCTOBYBATH /LIA PO3B H-
3VBAHHA He JHIIe DIKBAIPATHHX pPIBHAHL.

AJl 2. Poas’amxirs piBraassa (2x — 1) +(2x— 1) —2=0.
Poze'azanua. 3pobumo zaminy (2x — 1)° =1. Toani nane pis-
HAHHA 3BOJHTLCA A0 KBaJpATHOIO piBHAHHSA
24+t - 2=0;

SBifgen £, =25t =1.
Tenep Tpeba po3B’'A3aTH IBa TAKHX piBHAHHA:
(22— 1P=—2 LW(2¥—-1)Y =1,
[lepme 3 HUX KopeHiB He Mac. Is aApyroro piBHAHHS OTPH-
MYEMO:
2x— 1==R5%00 2x—1=1.
3einen x, =0, :::3 1.
Bidnoegide: 0; 1. 4

J 3. Poas AXITEH piBHAHHA 6x+5Jx +1=0.

Pnss Azanna. Hexaii J_= t. Topi x=1¢°. OTpuMyeMO:
6 +51+1=0.
1 1
deigcn t, =——, 1, =——.
o gy - 2

OrTpuMyeMoO ABa pIBHAHHA:
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Ockimbkn Vx = 0, To i piBHAHHA KOpPEHIB HEe MAlOTh, & 0THe,

i 3alaHe pilBHAHHA KOpPeHIB He Mae.
Bidnosidb: KopeHiB HeMae, 4

IE+EI_5I+IE

IIPHKJIAJL 4. Po3sp’sKiTh piBHAHHA - :
x =6 x—6
Poze'asanna. Jlade pilBHAHHA piBHOCHJABHE CHCTEMI
{IE +2x =5x+18,
x—6=0.

aBijcH
' -3x-18=0, x = -3 abo x = 6,
x #6; x #6;

Bidnoegide: —-3. 4

IIPHERJIANL 5. Poas’saxiTh piBHAHESA
3 4 1
r*"-—_-slr+4 -4 I_+2
Poszg'azanna. Maemo:
& 4 - S
(-2 (x-20(x+2) x+2
5(x +2)-4(x-2)~(x- a3 _a
(x - 2)° (24 2) ‘
Ote, fjaHe pIBHAHHA pPIBHOCHIIbLHE CHCTEMI
5(x+2)-4(x=2)-(x-2)* =0,
L X # 2,
|x # 2.
Sx+10-4x+8—x*+4x-4=0,
SBiCcH {x # 2,
X # =2
X2 =5x-14=0, [x=Tabox=-2,
x#£2, x#2, X
x #-2; X F—2

Bidnogide: 7. 4

I
o

"
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761.° Poss’siskiTes piBHAHHSA:
1) x*—5x*+4=0;
2) x'—-0x*+6=0;
3)x*—-8x*—-9=0;

762." Po3s'AXKiTL pIBHAHHA:

1) x*—29x2+100=0;
2) x'-9x*+20=0;
S)x*—2x*—24=0;

763." Po3s'axiTL piBHAHHA:

22. Po3g'asyBaHHA PIBHAHD, AK 3BOARTLCA A0 KBAAPSTHMX DIBHAHD

H Hrke piBHAHHA Ha3uBawTL DikBagpaTHUM?

4) x* + 14x2— 32=0;
5) dxt — 9x? + 2 = 0
6) 3x* ¥82x*—3=0.

4],;4+3.1:3—T{] 0;
5}&.‘:"‘ 10x*+1=0;

6) 2¢' — 5x2+2=0.

: QY . |
1) x" +3x -_l=ﬂ: 5) x 1_4= dx N
x+1 ' x+2 :+E
2
2) x ~fx T:l]; 6) : .'l.'.' +10x 12:+4E’
x—-T x-8 x-8
2
3) 3x" —-x ﬂ: ; 7) X +4.t_9.t+5ﬂ=“:
1-x F x=8y x-D
1) x” 8x 20 % 8) I .E:r+1t'r Erzﬂ_
x+10 ‘::-Hﬂ . -3 x-3
764." PosB'sukiTh piBHAHHA: N
1 x* — 5x2=6 _0: _;Ta}a +dx _5x+56,
_.;;_ﬁ ! x+T x+T
L N, L\ 2 7 |
2) S Tx 2=[l; Ay 4 X" +12x 5x 12:{}_
x—-2 L Y x+4 x+4

765." Po3B’aKiTh piBHAHHEA:
1) (x+3)'-3(x+3)"=4=0;
- 2)(2x+1)'-10(2x+1)*+9=0;
- 3) (6x— T)* + 4 (62— 7)*+ 3 =0;
4) (x —4) +2 (x— 4)* -
766." Poap’s:kiTh piBHAHHA:
1) (3x— 1) =20 (3x— 1) + 64 =0;
2) (2x+3)— 24 (2x+3)*-25=0.
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767." Po3p'akiTE piIBHAHHA:

1) x-3Jx +2=0: 1) 8JVx +x+T7=0;
2) x—Jx—-12=0; 5) 6vJx —27+x=0;
3) 3x—10/x +3=0; 6) 8x—10J/x +3=0.

768, Po3B 4xiThL piBHAHHA:
1) x—6vx +8=0;
2) x—5x —50=0;
3) 2x-3Jx +1=0.

769." Po3p’s:iTh piBHAHHA:

2 2
1) x EH‘J:+1E=G: 3) .rE 12:+35=u;
x*=9 x" =10x + 25
2 2
2) 3x 214: 5:“; 1) IE ’i".t+ﬁ=n.
3x" +x x+2x-3
770." Poar’aA#xiTH pIBHAHHA:
*~9x-10 2+ bx =14
Iy i:,I" ' =0: 2) ir_ﬁ;t___zﬂ,
x=1 x"=hGx+8
> 771." Poap’AxiTL piBHAHHA:
1) 2 =3y+3; 3) 5x+2=4:+13;
y—3 Y x-1 x+7
3 2x 2 2x* —-3x+1
2) .1:+4=_.r 9, 1) X X+ R
x—-3 x+1 x-1
T72.) 3HafiiThL KOpeHl pIBHAHHA:
2x-13 x+6
1) = -
. x-0 x
‘—4x-20
it AT R
x+2
T73. 35aiiTy KOpeHl piBHAHHA:
1) 5:-:+IE:I; 1) x-1+x+1=2x2+13:
x—2 x+3 x-3 x°-9
8 18 1 10 3-Xx
2) 0——7=; 5] - — .
] i g - }.'l: x*-8x x-5
3) l.yg:lf 6) — . ‘:-2 -
x+ X X" +4x+4 x" +2x
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6 3 x-12 X x+7 63-56x
- ——— e = 8) -+ —.
x -36 x -6x x +06x x+i x-T7 x -49

774, Poap a#I1Th PIBHAHHA:

7)

2
1) x _3'?.:5; 4) X +£+E= Elﬁ :
x+6 x+2 x-2.x -4
14 4
i x+3 x-23 x
60 60 1 ax x—3 1
3]. o —=— E.] - —— -
x x+10 5 x*-10xr+26 x"-bx x

€ T775. llpn akoMy 3HAYEeHH] 3MIHHOIL:
24 ., 16

1
x-2 x+2

2) aHauYeHHA JIpody E Ha -!- OLIbINle 3a 3HAYEHHA Opody

26 X 4

?
x+ 20

7767 Ilpn axoMy 3HaueHH] 3IMIHHOL!

30 1 :
Ha — MeHIIIe Bl 3HAYEHHHA ,E[p{)ﬁ'}'

x+3 2

1) cyma apobis nopiBHIOE 3;

1) anaveHHA Apoby
30

’
X

2) aHaYeHHA Agpobdy i Ha 9 GifBIne 3a 3HaAYeHHA ApoOY

x
20
x+18
777.” Poss AxKiTh piBHAHHA:
2xr =10 4 5x =1
1) — + =—— -3
x+1 x+1 x"=x+1
6 5—2x 3
2) — - = ;
r —-4x+34 x~-=1 x—3
T78.” Poar aiTh pIBHAHHA!

3x+2 x+39 5

2 R Fe :
X +2x+4 x -8 x—-2
X +Jr:+1_ 8

x—1 ;|:+3_:::2+2.1:—3-

s

1)

2)



220 §3. KBAOPATH! PIBHAHHA

779." Poas’fA:KiTH pIBHAHHA MeTOJOM 3aMiHH 3MIHHOI:
1) (x2-2)"-8 (x*-2)+T=0;
2 (x*+5x) -2 (x*+5x)—-24=0;
3 (x*—-3x+1)(x*—3x+3)=3;
4) (x* +2x+ 2)(x*+ 2x —4)=-5.

780."” Poap’siTh piBHAHHA MeToJoM 3aMiHm sMiHHOI:

2
1) [2::-1] _ﬁ{Ex~1}+5=ﬂ; 2) 3z~1 x+1 1.
x x+1 3dx-1 3
781." Po3ap AXIThL pIBHAHHA:
{x*—=6x)*+{x*—6x)—56=0:
2) (x*+8x+ 3)(x"+ Bx + 5)=63;
4 4 2
) S . R
(x—2) x—2
x+4 x-3 3
r=-8 x+4 2
782.% Jlna KoKHOrO 3HAYEHHA a4 PO3B’AXKiTh PiBHAHHA:

X

1)

2 2
1) x E.r+'?:ﬂ: 3) ¥ __{__3&+2}J:+ﬁa=n;
x—a x-06
- x-d
2) =0, g 2D o,
x -8x+1 x+3
; ¥ —ax+5
783." Ilpn AKNX 3HAYEeHHAX 0 PIBHAHHA - = mae ean-
I—-

HHUIH KOplHbL?

™ yanmocs 3ACTOCOBYBATU MATEMATUKY

784. Pazope pigBigyBamHa Oaceiiny womtye 90 rpr. Takomx
MO Ha npuabarn aboHeMeHT, AKHH J03BOJAE BiABIAYBATH Da-
ceHH Yy OVAb-AKHI AeHb THKHA, Taknil aboHeMeHT Ha MicALb
kowrtyve 900 rpH, Ha micts MicAnis — 3600 rpH, Ha plK —
6400 rpH. AHacTacid NJaHVE 13 clYHA MOYATH BiABIAVBATH
baceiin ABidl HA THIEHB.

1) Yn Bapro AHactacil npuabarn aboHeMeHT Ha MicAnk?

2) Ym BapTto 1t npunbatTn adoHeMeHT Ha piK, AKIIO BOCEHH
BOHA MAE€ MOIXATH HA CTAKVBAHHA HA TPpH MicAni B iHme
MICTO 1 He 3MO:Ke BiABiIAyBaTH B Ileil gac Daceitn?

3) Ym BapTo AHacTacil 3a DUX obcTaBHH NpHIDaTH aboHEMEeHT
Ha 6 micAnie?
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€ BrPABY ANs NOBTOPEHHS

@ 785. IlobyayiiTe rpadik dyvHEEDIL

8
——, HKIIO X < —2,

=% =
x°, aAKmo x=-2.

BuxopucroBywoun nobygosanuil rpacdik, BU3HauTe, OpH AKHX
3HAYEeHHAX 4 NOpfAMa y=4a Mae 3 IHUM rpadikom:
1) o1HY CHLIBHY TOYKY;
2) ABl cHOiNBHI TOYKH;
3) TpH cHilkHI TOYKH.
786. JdKHM uHcliOM, palllOHAJIBHHM HYH 1ppallioHAJILHHM, € 3Ha-

\I'J_*l—Ev’IEE
J_EJ_+E

* vuumocs mcrmamm mrw,w

= 787. Ha eKpaHi MI‘JHlTDpﬂ KOMII'l0oTepa sanucaHo 4Yucjao 1.
MlocexkyHANM KoM IOTED J0Aa€ A0 UMCIa Ha eKpaHi cyMmy iforo

uudp. Yu Moxke depes AKHiich Yac HA eKpaHi 3’ ABUTHCA YHCIO
123 456 789?

YyeHHSA BHPA3Y

Poaé’asyeanna pienine memodom
FAMINU 3MIHHOT

¥ n, 22 Bn o3HalloMHINCA 8 po3B'A3VBAHHAM pPIBHAHL Me-
TOAOM 3aMiHHM 3MiHHOL. PoarigHemo Iile KlIbKa OpHKIaAlB, AKi
LIOCTPYIOTE eeKTHBHICTE BOI0 METOAY.

1. Poas’s:kiTh piBHAHHA

x=8%-6 8
X x*-3x-6 i
IE—EI—E
Pozg'azanna. Hexail =t
x
Bx B

Toai -— = —,
x"-3x-6
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OrpumMyeMo piBHAHHA t—-E: =—2. lle piBHAHHSA piBHOCHIILHE
t
.|t +2t-8=0,
cucreMmi
t#0.

aeincn t,=-4, t,=2,
Tenep poss’sayBaHHHs 3ajaHOro piBHEHHA IBOAUTLCH N0
po3B’A3yBaHHA JBOX PiBHAHL:

2
1].1-: 3x ﬁ=_4;
x
2
2]1' 3x ﬁ=
x

Poas’aA#iTh 1 piBHAHHA caMoCTilHO.
Bidnoside: —3; —1: 2;: 6. 4

IIPHKJAN 2. Poae’skiTk piBHAHHSA
(2x2+3x—-1yY—-10x*—15x+9=0.

Posze’asanna. IlepersopumMo e piBHAHHA;
(2x*+3x=1Y-10x*—-15x4.5+4=0;
2x*+3x—-1Y-5(2x*+3x—-1)+4=0.

Hexait 2x*+32—-1=1¢t. Toni t*— 5t +4=0.

Spigen t, =1, t.=4.

Otxe, 2x*+3x—-1=1 abo 2x*%+38x—-1=4.

Poss’'f3aBIM i ABa piBHAHH#A, OTPUMYEMO BiiNOBiAK.

1 5
Bidnogidb: —2; E; _E; 1. -4

III’I[mI 3. Poap’axiTe piBHAHHA
(2x* - 3x+ 12+ Hx + 1) =9x°.

Posze'azanna. 3a 1oNoMorow NepeBipKH JIerKo HepeKoHa-
THed, o uncio 0 He € KopeHeM fgaHoro piBHaHusA. Toxi, momui-
JUBIIH 0OHABI YacTHHHM JaHOro piBHAHHA Ha x°, mepeHjaeMo Io

| PIBHOCHIIBHOTO PiBHAHHA

2x" -Bx+1 2x" +5x+1 _

- =0,
! x X
i 1 1
3Biacu [2:—3+—][21+5+—)=9.
X X
SpoDHMO 3aMIHY: Ex+l—3=t. Tonal 2I+5+1:£+E. Orpu-
X i

MyeMo piBHAHHA ¢ (1 +8)=9. 3sigkn t,=1, t.=-9.
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3 VpaXyBaHHAM 3aMiHH OTPHMYVEMO JBa PIBHAHHSA:

1) 2+ =—3=1;
A

1
2) 2x+—-3=-9.
X

Poap’a:xkiTh Oi piBHAHHAEA caMocTiiiHO.
3+
Bidnosids: 2::'@; 3;&

4, Poas’AXKiTH PIBHAHHA
T(I+l]—2(1’2 +i3) =0,
X X

2
1 1
Posze'azanna. Hexait x+—=4¢ Toni [.r+—] =¢*, 3eigcn
X X

> |

IE+2+—1-E~:t“; e +i2=t2-2.
X X
Taxka zaMiHa flae 3MOry IepellHCATH [NOo4YaTKOBEe PIBHAHHSA
TAKUM UHHOM:
t-2(1"-2)=9;

2t — Tt + 5=0.
i 5 1 1 5
aeigenr §,=1, L,=—. UOrme, x+—=1 abo x+—=—,
2 X x 2
Poap's:xkiTe 1l pisgasua caMmocTiliHo,
Bidnosidu: %; 2. 4

Poas’AKITE pIBHAHHSA
x*—2x+ 2P + 3x(x*— 2x+ 2) = 10x2.

Poszg'sazanna. 3a JonoMororw nepeBipKH MO3HAa NOepeKo-
HaTHcHA, mo 4dncao () He € KopeHeM JaHoro piBHAHHA. OTixke,
MOZ$HA po3aianTH o6HABI YACTHHM piBHAHHA Ha x°. OTpuMaeMo
PIBHSHHSA, PIBHOCHILHE 3alaHOMY':

(x* - 2x +2)° N 3(x* -2x+2)
Il X
. X -2xP2 ,
damiHa - ——— ={ OPHBOANTH A0 KBaJpaTHOIo PiBHAHHSA
X
‘ t24+ 3t —-10=0.
SaBeplliTh po3B' A3VBAHHA CAMOCTIHHO.

Bidnosidwv: E—JE; 2+J2._‘; —1: 2. -

10.
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—t e

Mose BHHMKHYTH 3alHTAHHA: YOMY HIij uac po3B"#3yBaHHSA
npuKiIagie 1-5 Mu He mpoOyBaJn CIPOCTHTH DiBHAHHSA 3a J0MO-
MOIOK TOTO¥HHX DepeTBOpeHb!

Piu y rtiMm, mo, BUKOHABIIH TOTOMHI NEpeTrBOpeHHHA, MH
CTHKHYIHCA © i3 HeoOXifHicTIO po3B’A3VBATH PIBHAHHA BHIY
ax'+bx’ +cx®+dx +e=0 (BU MoieTe NepeKOHATHCHA B ILOMY
camMocTiiiHO). Ilpn a # 0 Take piBHAHHA HA3WBAKTEL PIBHAHHAM
gyerseproro crenend, npu a=01 0 # 0 — piBHAHHAM TPETHLOrO
crenens. OKpeMHM BHIOM DiBHAHHA YEeTBEPTOrO CTeleHs IMpH
b=0 i d=0 e GikBagpaTHe piBEHAHHA. Moro Bm po3B’A3yBaTH
BMiETE, '

¥ saraJlbHOMY BUNAAKY AJs1 DO3B A3VBAHHS DiBHSAHL TPETLOI'O
if YeTBepTOrO cTeneHiB HeobXigHO 3HATH GOPMYJIH 3HAXONMEHHA
IXHIX KopeHiB., 3 icTopiclo BUIKPHUTTA NHUX (POPMYIT BH MOMKeTe
03HallOMHUTHCH B HACTYIIHOMY ONOBijaHHI,

Poss ' axiTh pIBHAHHSA:
3x° -9xr 12

1) —_Lg
2 x —-3x
2) S A S—
(x+1)(x+2) (x-1)(x+4)

3) x (x+3)(x+5)(x+8)=100;
4) (x + 2)(x + 3)(x + 8)(x + 12) = 4x*;
5) 3(“’2 + i:') . 3("‘ ’ 1’) =4

x i

6) 2% +x+1)P2-T(x=1)=13 (¥*- 1);
Tx —6)' + (x — 4)' = 82

1;

Taemna 36pos Cyuniona dens Deppo

Bu nerko po3s’sizKeTe KOMKHE 3 TAKHX PiBHAHBL TPETHOTIO CTe-
neHda:

X’ =8=0, x*+x2=0, x»*—-x=0.
¥ci BoOHM € OKpeMHMH BUJIaMU PiBHAHHA BUAY ax® + bx” +cx +
+d=0, ne x — 3MmiHHA, a, b, ¢ i d — peari uHciaa, IpHYOMY
a # 0. Basectn (opmyny ioro Kopenis — 3ajada ckJjajaHa. He-
napMa NOABY i€l OpMY/IH BBAKAKTE BHIATHAM MaTEMATHUYHHM
Bigkpurtam XVI cromitTs.
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INepmum BuHAlINIOB pO3B A3aHHA DIBHAHHA BUAY X° + px =g,
ne p i g — poaatHi yHeaa, iTanificbKkui MaTemMaTHk CIIHOioH Jenb
Deppo (1465-1526). 3uaigeny chopmyay BiH 3bepiras y ceKperi.
Ile 6byno ayMoBIeHO THM, 1[0 Kap'epa BUeHOro TOro dacy baraTto
B HOMY 3aJIe3KAJa BlJ Horo BHCTVIIIB V OVOIIYHHX MATEMATHYHHX
TypHipax. Tomy 6yno BuTiHO 30epiraTH BIAKPHTTA B TAEMHHIL,
pO3paxoBYHOYH BHKOPHUCTATH 1X V MaTeMaTHUHHX 3MaraHHfax fAK
cekpeTHY 30polo.

Ilicna cmepti geas Peppo Horo yueHb Piope, BoJomioun
cekKpeTHol (GopMyI0l0, BHKJIHKAB Ha MaTeMaTHYHHH aBobii
TANaHOBUTOro mMatemMaTHka-camoyuky Hikkono Tapranes. 3a
kinbka amEiB go TvpHipy Tapranes cam BuBiB dopMyny KopeHiB
piBHAHHA TpeThOr'o cTeneHda. [HenyT, Ha AKoMy Tapraiabs 310-
OvB nepeKoHJHBY nepemory, Bioysea 20 awoTtoro 1539 pory.

Ynepine cexkpeTHy dopMyay 0yao onybiiKoBaHO B KHHMKIL
Bifomoro iraniiicekoro suenoro Jxeponamo Kapaano «Benuke
MHCTEITBO#», ¥ Wil poboTi TaKOK OHHCAHO METOl pOo3B’ A3YVBaHHA
piBHAHHA 4YeTBepTOro creneHd, BLAkpuTHH JllogoBiko Peppapi
(1522-1565).

¥ XVII-XVIII er. aycuans 6arateox NpoBiiHUX MaTeMAaTHKIR
3ocepelHIHCHA Ha NOIIYKY (GOopMyJaH AJA po3B'f3aHHA pPiBHAHL
n’'Atoro crenedd. OTpAMaHHI pe3vVILTATY COpPHAJIH poboTH
itamicekoro MmatemMaTura Ilaono Pyddpinml (1765-1822) Ta mvop-
BedbKorro MaTemaTHra Hinkca XeHpika Abeng. Cam peayiabTar
BHABHBCA [iIKOM HecloZiBaHHM: OyJI0 JoBeJeHO, IO He iCHYE
thopmyin, 3a JoOoMOrol AKol MOKHa BHpasHTH KopeHl O6viab-
AKOro pIBHAHHSE I’ ATOr0 il BUIOro CTEHEHIB Yepe3 Koe(pillieHTH
piBHAHHA, BUKOPHCTOBYIOYH JIHIIe YOTHPH apudMeTHUYH] A1l Ta
nio nodyBaHHSA KOpeHd.

Dxeponamo Hinec XeHpik
TEPTE.I'IHII KapoaHo Abenb

(1499-1557) (1501-1576) (1802-1829 )
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23. PauioHanbHi piBHAHHSA

AK MartemaTtuydHi moaeni
peanbHUX cMTyauin

¥ . 7 Bu B:xe o3HalloMuIMcd i3 3aflauaMi, ¥y AKHX panioHalb-
Hi piBHAHHA CAYIVBAIH MaTeMaAaTHYHHMH MoOJelAMH pealbHHX
catyamnii. Temep, KoJIH BH HaBUYUMJIHCHA pPo3B A3VBATH KBaJpaTHI
PIBHAHHSA, MOHA ICTOTHO PO3MIMPHUTH KOJO 3a7a4, SKi posrida-
NAalThHCH.

TIPHKJAL 1. I3 nyEKTY A BUiXaB BeJOCHIEAUCT, a Uépes 45 XB
micjafd NbOro B TOMY CAMOMY HANPAMEKY BHIXaja BaHTamiBKa, AKAa

Ha3JorHala BeJocHOeAHcTA Ha Bifcradi 15 KM BiJ OVHKTY A.
SHalJIITh MIBHAKICTh BEJoCHIeHcTa Ta IIBHAKICTD BAHTAKIBK,
AKINO MBHUAKICThL BAHTAXKIBKH Ha 18 KM/roj OL1bINa 3a IMIBH]-
KicTh BelOCHIIEIHCTA.

Poss'azanna. Hexall mBHAKiICTE BeJiOCHIIeJHCTA JOPIiB-

HIDE X KM/TOJ, TOAl IIBHAKICTE BaHTAMIBKH CTAHOBHTH
15

(x+18) km/roja. Benocunenmner npolxja:xae 19 KM 3a — roj,
x
z 15 ; 15 15
4 BaHTAXKIBKA — 3a roa. Pigaana — — nokKaave,
x+18 x x+18

Ha CKIJIBKW IoJJHH BaHTa/1BKa Npoliajizae 10 KM IIBHIIE, HIM
Benocunenuet. OcKinbky BaHTamiBKa npoixana 15 kM Ha 45 XB,

3 .
TOOTO HA A roj, IMBHAINe, HIX BeJOCHIEIHCT, TO OTPHMYEMO
: 15 15 3
PIBHAHHA — —

x x+18 N 4.
Poss’a:xemMo e piBHAHHA:

15 15 3

X :-:+'.IEE+_II

5 5 1

x x+18 4

20x + 360 — 20x — x° -18x _0:

4x(x +18)
x*+18x-360=0,
«x#+#10.

X # -18.
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Posp’'sazaBmin KBaJpaTHe pPIiBHAHHA CHCTEMH, OTPHMAaEMO
x=12 abo x =-30.

Kopiae —30 He 3a10BOJIBEHAE YMOBY 3ajaui.

Otxe, MIBUAKICTE BelocHneAucra AopieHwe 12 KM/ropn,
a MBHAKICTL BaHTAXIBKH cTaHOBHTHE: 12 + 18 = 30 (kM /ron).

Bidnosids: 12 km/ron, 30 kMm,/ron. 4

HPHKJAJ 2. Oxna Gpurajsa npamgosana Ha PEMOHTI A0poru
1 roj, micjA 4oro o Hel NpHeAHANACH apyra 6puraja. qepea
2 roji IXHEO1 CILIBHOL poboTH peMOHT 0YJI0 3aKIHYEHO. 34 CKLIEKH
roJHH Mo3ke BLApeMOHTYBATH Jopory KoskHa 6puraja, npanoloud
CcaMOCTIHHO, AKIO NepHIiil An1d nboro norpibHo Ha 4 roj 6inbke,
Hi Apyrii?

Poze'szannn. Hexait nmepiua 6puraga moxe camocrifiuo

BilpeMOHTYBATH Jopory 3a x roj, Toli apyriffi ana uboro no-

1

TpibHO (x — 4) roa. 3a 1 roag nepma OpHrajga peMOHTVE = qac-
1
THHY JOpPOrH, a Apyra = qyacTHHY jJoporH. Ilepma dpura-
=i
. sl } 9
na npanosBaina 9 roa i BiApeMOHTYBala — HNOpPOrw, a apyra
X
. : . 2
Opuraja nparmioBaia 2 refl i BiipeMOHTYBAMA BiANOBiAHO <
x —
nopora. OckinbKH B peayabTaTti OyJio BifpeMOHTOBAHO BCK J0-
. 9 2
pory, To MOMHA CKIACTH PIBHAHHA —+ Z =1,
X X -

OrpuMaHe pIBHAHHSA Mae JBa KopeHi x, =12 i x, = 3 (nepeko-
HalTecA B koMY camMocTiifao). JIpyrail KopiHb He 3al0BOJIBHAE
YMOBY 3ajladi, OCKLJIBKH TOJl Apyra Opuraja Maja O BlIpeMOH-
TYBATH jJopory 3a 3 — 4 =—1 (roa), mo He Mae 3MICTY.

Otxe, mepma OpHrajza MoXe BLAPpeMOHTYVBATH Jopory 3a

12 roa, a gpyra — 3a 8 rog.
Bidnoside: 12 roa, 8 ron. 4

JI 8. Bomunii posunn coai mietus 120 r soan. Ilicaa
TOro AK A0 po3unHY JXoganw 10 r coxi, il KoHNeHTpauia 36i1b-
munacsa Ha 5 % . CKiAbK#n rpaMis cosi MicTHB po3uH cno4aTky?

Poze'azanna. Hexail nouaTkoBHil poduuH MicTHB X I' coJi.

Tonai #toro maca gopieHOBana (x + 120) r, a KoHIDeHTpAallid coJi

I L ¥
craHoBniaa ———. Ilicas Toro Ak go PO3YHHY JO00aTH 10 r comi,

x+120
11 Maca B po3uMHi ckjaaia (x + 10) r, a Mmaca po3unry — (x + 130) r.
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>

. . x+10 .
Tenep KoHNEHTpAllif COJi CTAHOBHUTH T mo Ha 9 %, ToO-
x +
1 3 x

To Ha —, Oinbmore, HiXK . SBiilcH MoO}KHA 3anHcaTH:
20 x+120 A Y

x+10 B x B L

x+130 x+120 20
OTrpumane piBHAHHA Ma€ /Ba KopeHi: x, =30 i x, = -280 (me-
pekoHalTecd B [ILOMY CAMOCTIHHO), 3 SKUX JApYruil KoplHbL HE

3a/10BOJILHAE YMOBY 3ajadvl.
OTtxxe, po3unH MicTHB cnodaTky 30 r cooi.

Bidnosids: 30 r. 4

T88." Bigcrans mix cenumiamu Cennis i Kozenens YepHririseskoi
obnacti nopisxiwe 90 kM, AuTon i Mapuna BUiXanu oHOYAC-
HO Ha MoTolMkiax i3 Ceauesa o Kozenbns, mob orjisHyTHn
BIIOMY TepJIAHY E]J-HITERTF[JH — cobop Piaasa Boropoanmi.
Ockinekn AHTOH ixaB 31 mBRAKicT0 Ha 10 KM/Toa 61abImOK0
3a mBHAKieTh pyxy Mapusn, To Bin npuixas y Kosenens Ha
18 xB panime 3a Hel. 3HAUAITL MBUAKICTL KOMKHOIO 3 HUX.

Hanbinbwwuin y Esponi
nnasy4ymin ¢GoHTaH
(m. BiHHMu=R)
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789." Ilepmri 150 kM goporn 3 micra Bepanuis (HXuToMHpEBEKa
obaacte) 1o micta Koeens (Bonumuacera obnacts) aBroMoblLIb
npoixaB 3 NeBHO WMBUAKicTO, a peruty 240 KM — 31 mBUA-
KicTio Ha 9 KM/roj OLnbinoon. 3HallgiTh No4aTKOBY WIBHIKICTE
aBTOMODLIA, AKIOIO Ha Bech NLIAX i3 Bepamuesa go Kosens
BiH BUTpPaTHB D I'o/l.

790, Is Teprononsa ano BigHuNI, BiicTaHb MK AKHMH JOPiIBHIOE
240 KM, BHIXaJIH oJHOYACHO aBTODVC 1 aBTOMODLIE. ABTODOVC
pvxascda 31 mBuaKicTIo Ha 20 KM/ roj MeHINOIO, Hi¥ ABTOMO-
Oine, 1 npudys Ao Birauni Ha 1 rojx mizgHime 3a aBTOMODLNE.
SHaAHIITh MBUAKICTE AaBTOMODINIA Ta MIBHAKICTE aBTOOYCA.

791." Oneparopka koMmn'ioTepHoro HabGopy Masa 3a JeAaxkuil wac
Habparn 180 cropinok Texcry. IIpoTe BoHA BHKOHANA IO PO-
DoTy Ha D roj paHille CTPOKY, OCKINBKH HabHpaia MoOrodnHn
Ha 3 cropiHkm Dinkumie, Hix nnavysana. CKiNBKH CTOPIHOK
BOHa Habupana morogneEu?

792." Ilepmuii macoc nepexauye 90 M° Boan Ha 1 rog mBMIIIe,
Hisk napyruii neperauye 100 m®. Crinbkn KVOIYHHX MeTpiB
BOJAH IOTOANHN NMepeKadye KodeH Hacoc, AKI0 NeplIHi Ie-
peKauye 3a FoAMHY Ha O M° Bojgu Oinbuie, Hixk apyruit?

793, PobiTHHK MaB 3a HeBHUH Yyac BurorosuTu 72 geraini. Ilpote
MOAHA BiH BHroToBJAB Ha 4 jgerani 6ineie, Hix NIaHyVBaBs,
1 3akiHYHE pobOTY Ha 3 JHI paHiIIe cCTPOKY. 3a CKLJIBKH JHIB
BiH BHKOHaB pobory?

794, Katep npofimos 16 kM 3a Teui€lo piuk# Ta 30 KM npoTn
Teuil, BUTPpATHBINM Ha Bech mmAX 1 rog 30 xB. 3HaAUAITH
BIACHY IOBHAKicTeE KaTepa, SKMO©O MBHAKICTE Tedil piukn
cTaHOBHTE 1 KM /Toj.

795." Hoeen nponne 15 KM 3a Tedi€o piuKH I MoBepHYBCA HasaJl,
BUTDATHBINY HA 3BOPOTHUII minax Ha 1 rop 6insie. 3HaliniTh
MBUARICTE YOBHA 3a TEUICI PIYKH, AKMNI0 NMIBUIAKICTE Tedil
CTAHOBHTE 2 KM/TO].

796." 3a Teuiew pivkH Big npucTaHi BignaHE muait. Yepes 4 roxa
B II€]l OPHCTAHL B TOMY CaMOMY HalpsaMKY BiI4a/JWB YOBEH,
AKUN HA3NOrHAB AT Ha BifeTaHl 1) KM BIA npuctaHi. 3HAll-
IiTh MBHAKICTE Tewll piuykH, AKINO BJacHa MBHAKICTE YOBHA
craHoBUTE 12 KBM/Toz.

797. Tennoxig npoimioe 16 kM no osepy, a nmorim 18 KM mo
piulll, AKka Depe mo4aToOK 13 IILOr'O 03epa, 3a 1 rojg. 3HalAITh
INMBHAKICTE TeILIOX0Jda B cTOoA4YIH BoAl, AKINO MBAAKICTE Tedil
piYKH cTAHOBHTE 4 KM/TOJ,
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798." lIBi pobiTHHI, NpalolOYH pasoM, MOKYTH BHKOHATH BH-
pobHnYye zaBaaHHa 3a 20 aHIB. 3a CELIBKH AHIB MOAe BH-
KOHATH Ile 3aBJaHHS KOMHA 3 HUX, NPANIOYH CaMOCTiHHO,
AKIOo ofHIN i3 HUX Aas Oboro NoTpidHo Ha 9 aHiB Oinbime,
Hiz ApyTin?

799." Opnomy Manapy norpibHo Ha 5 roj 6labile, Hid APYroMy,
moon nodapdyeatH (pacag OyanHKy. Roawm nepmmuii mansap
nponpamposas 3 roa, a norim loro smiEmMB Apyruil, s
nponpamnosas 2 roj, To BUABKUIoCcH, Hio nodapdbosano 40
maonii hacany. 3a AKMIl yac Moxke nodapbdbysaTi thacaa KOMK-
HHH Manap, Ipamolodd caMocTiHHEO?

800." Ilepmoro aAHA TpakTOpHCTKA opajaa nojae 6 roa. Ipyroro
NHA 0 Hel OpHEejHaNacHd Apyra TpakTopHcTKa, 1 4epe3 8 roj
cuinsHOL poGoTH BOHM 3aRiHYMAN OpaHKY. 3a CKIIBKY roJuH
MOZKE 30DaTH Le [oJle KOXKHA TPAKTOPHCTKA, NPANIIoUYN caMo-
cTiiiHO, AKIOLO Nepmii AJfA nkoro nmorpibHo HA 8 roj MeHIne,
HIK Apyrif?

801." llo posunny, axkuil MictTee 20 r conil,; gogaam 100 r Boan,
IIiC/1H YOro KOHILeHTpaLia coai sMerunuiaca Ha 10 % . Ckinekn
rpaMiB BOAM MICTHB PpO3UMH CHOYATKY?

8502." 31uBoK cnnaBy Mifi Ta HMHKY, Skl MicTus 10 Kr HUHKY,
crnasunu 3 10 ke Mini. Bincorkosuit BMicT Mini B oftep:ano-
MV CILJIaBl BHABHBCA Ha o % OLIBIIHM, Hi3K YV HOYaTKOBOMY.
CKINMBKH KilorpamiB Mill MIiCTHE IOYATKOBHII 3IHBOK CILIaBy?

803.” Yepea 2 roxa 40 xB nicaa BiANpaBIeHHEA JIOTA BijJl IpHCTA-
Hi A 3a Teuielo piukH HazycTpid oMy Bif nmpucTtani B Bigifimos
KaTep. 3HAlAITL MBUAKICTS Teuil piukH, AKIO ILIIT 1 KaTep
ayceTplaMca Ha Bifgcerani 14 KM BiJ npucTaHi A, IMBHAKICTE
KaTepa B croa4iil Boai gopisHioe 12 KM/roa, a BilcTaHb Mik
upuctaHaMia A 1 B cTaHoBHATE 32 KM.

804." Jlo baceiiny nmigpeneno ABi Tpyon. Hepes onny Tpybdy BOAOY
HAJIMBawTh y DacellH, a yepes Apyry sJIHBalOTh, TPUYOMY JAJA
anuBy Boau norpibuo Ha 1 roa Ginkie, HiX N8 HANTOBHEHHSA
baceiiny. Arxime » BigkpuTH 0bHABI TpYOM oAHOUYACHO, TO Da-
cellH HANMOBHHUTLCA Bojloio 3a 30 roj. 3a CKIABKH oJJHH MOMKHA
HAIIOBHUTY NOPOskHIii Bacelln Bojoo depes nepiy Tpyoy?

8505." JIna nanoBHeHHA DacelHY Yepes nepmy Tpydy nmorpibHO
CTIIBKH 3 Yacy, AK 1 1)1 HANOBHEHHA 4depes Apyry H TpeTo
Tpybu ogHOUYaAcCHO. Yepesd nepiy Tpyoy DacellH HATIOBHIOETh-
cd Ha 2 roj MIBHAINe, Hix Yepes Apvyry, i Ha 8 rog meugme,
HiA "depes TpeTio. CKINBKEHM dacy notpibHO AN8 HaOnoOBHEHHSA
DacelHY uepes KOMXHY Tpyoy?



23. PauioHansH! DIBHAHHA AK MaTEMaTHUYHI MOOEN PeanbHMX CUTYaLLIN 231
- | i PR

806." ApToOyc MaB NpoiXaTH BiJicTaHbB Mi¥K ABOMA MicTaMH, fKa
nopiBHioe 400 KM, 3 fedkow wBHAKicTiO. [Ipoixasoiu 2 roj i3
AILTAHOBAHOK MWIBHAKicTIO, BiH synuauscs Ha 20 xB i, utobn
NpHOVTH B IVHKT NpH3HAYeHHSA BYACHO, 30LMBINTHAB IIBAJKICTE
pyxy Ha 10 kM/ron. 3 AKOH0 IMBHIKICTIO aBTOOVC MaB IIpO-
iXaTH BificTaHb MiXK MicTaMu?

807.” PobiTHMK 3a nmeBHHH Yac MaB BHroToBHTH 360 neraneii.
Ilepmi 5 AHIB BiH IIOJIEHHO BUI'OTOBJISAB 3allJIAHOBAHY Kilb-
KICcTh JeTaJjieil, a NOTIM IOJAHA BHIOTOBIAB Ha 4 JeTasl OLIk-

e, i BiKe 3a JeHb 10 CTPpOKY BHToTOBHEB 372 getandi. CKiNIBKA
netajgel IMoJHA MAB BHTOTOBIATH pobITHHK 3a niuaHoMm?

808.* Illo6 BuKoHATH NeBHe BHpoOHWYe 3aBJaHHA, NepmIil po-
OiTHHII noTpiOHO Ha 12 roxg meHIe, Hi: ApyriH, 1 Ha 4 roja
OLneine, HI¥ o0oM polDITHHLAM [ANfA CHLILHOIO BHKOHAHHSA
3aBJlaHHA. 34 CKLIBKH I'OJHH MOMe BHKOHATH Ille 3aBJIaHHA
nepma pobiTeRna?

BrPABU LNST OPEHHS ol
ﬁ foBTo A

.
809. ObuHCIITE:

T AT
b i 2) (27-37"Y, 3) (107)* -1000 .

810. 3HaliAiTH 3HAYEHHA BUPaA3y a’ ~2a5 +2 IpH a= J5-3.

811. Ilobyayiite rpadik dysruii y=-2x¥+4.
1) Yomy aopiBHIOE HYIE gaHOl QVHENII?
2) VramiThL sHaUeHHA X, OpH Aknx y = 0,
3) Un npoxoants rpadgik yeENll yepe3 Touky M (—36; 68)?7
k

812. [Ipn axomy anaueHHl R rpaik pyHKII y=— OPOXOJAHTH
X

yepes TOUKY A(—Jﬁ; ‘fﬁ)? IlobyayiiTe et rpagik.

813. __H]{a 3 piBHOCTell € IPaBHJILHOIO: J{Jﬁ —2)? =J3-2 ado

2
\j {s."ﬁ - 2) =2 /32 Bianosias obrpvHTYVIiTE.
814. CunpocTiTh BHpAa3:

-2
1 .
1) [Ea'lb'“) . 3) (0,2a 'b*)* +4a’p .

&\
2 (55
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815. Ha rapinni nexars 9 mMaToukis cupy pizHol macu. [lose-
A1TH, 10 MOKHA OIHMH i3 IIMATOYKIB CHpPY pO3pi3aTH Ha JABI
JAaCTHHH Tak, o ogep:xkani 10 mmMaToukiB Mo:xHa Oyae pos-
KJACTH Ha JIBl TaplJKH H IIpH OLOMY MACA CHPY Ha KOMKHIN
13 HUX OvVie OIHAKOBOILD.

IHHepuwa EOM e €eponi

Bypxnusuil pozsaToK o0uHCIIOBAILHOI TeXHIKHM 3a ocTaHHI
NecATHIITTA HNOPOAHB I[LTY HUSKY HOBHX MaTeMAaTHYHHX IHC-
HUIIIH | 3allpoNOHYBAB HOBHM MeTOJ| HAVKOBHX 1 IPHKJIAJHHX
nocHAifiKeHb — MOAENBAHHA NpoleciB HA eleKTPOHHHMX 00-
gypeaoBanbHuX MamuHax (EOM). (3 jJeakuMH MaATEMATHYHUMH
. MOZeJIAMH BH o3HalloMHJHACH B nm. 7 Ta 23.)

CrorofiHl Ba Ko VABIUTH CBOE KHUTTA De3 KoMn oTepis. 1 THm
| CKJajiHille TOBIPUTH, 10 IXHHA 1CTOpid HAMIYYEe MeHIIle HI¥XK CTO
| POKiB.

[lepma v criTi enexkTpoHHA obumcaoBankHa MamuEa EHIAK
. 6yna crBopeHa B CHIA manpmkiani 40-x pp. XX cr. i BUKOD-
| pUCTOBYBAaNacsd AJif PO3paxXVHKIB TPAEKTOPIl NOJALOTY CHApPHAIB
. GeperoBoi apTHiepii.

A nmepma B KOHTHHeHTAJNbHII €Bporni eleKTpoHHA 00YHCIIO-
| BalhHAa MalIuHa 6ya crBopeHa B Kuesni.

Hanpukiami 1947 p. nabopaTtopia cnenMojeNl0BaHHA 1 eJIek-
TPOHHOL TeXHIKH IHCTHTYTY eleKTpOTeXHIKH AKalleMll Havk

ByaouHok y nepeamicti Kuesa — C. O. Nebepes
®eodpanii, ae 6yno cteopeHo MECM (1902-1974)
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YEpalHH 011 KeplBHHITBOM akaleMmika C. O. Jlebenera posnouana
po0oTY HaJ CTBOPEHHAM TakK 3BaHOI «MoJielIl eleKTpoHHol obIHC-
nwBanbHol MammHaEy (MECM)., I Bke y rpyvani 1951 p. MECM
po3B A3yBajla NpaKTHUYHl 3ajaul, AKl A4 Hel OporpaMypBajif
cniBpobiTHHKH [HeTHTYTY MaTeMaTHKEH ARaneMil HAVK YKpalHH.
Binsme poky MECM 6yia He TinbKHA nepimolo, a i eanHo EOM
V KOHTHHeHTa/abHINH €Bpoml,

¥ 1957 p. Ovio creopeHo ObuHciaOBaIbHHUI [[EeHTPp AKageMil
Hayvk YEpaign, axui v 1962 p. 6ve nepersopernnii 8 Ineruryr
KiDepHeTHKH. 3acHOBHHEK 1HCTHTYTY akajeMmik Bixktop Muxaii-
nosnd 'nymkos go 1982 p. 6ve fioro AupeKToOpoM.

IMepmi zanaui, n1na posp’A3yBaHHA SAKMX Oyan zacrocoBaHi
EOM, szagoBoJbHAJIH HOoTpeDH aToMHOI Ta pakKeTHol TexXHIKH.
Jda mponomorox EOM npoBoanim pospaXyHKH TpacKTopii Imi-
NOTHUX 1 GesniJIoOTHHX CHCTeM Yy pealbHOMY MacmTabl Hacy,
BUDOIp ONTHMANBHUX KOHCTPVKILM cepel] MHOMHUHH MOHIIHBHX
papianTtis. Taki sagaui € XapaKTepHUMH A8 NIBHAKOIIHOYHX
KOMII' I0TepiB 1 B HAIII Yac.

[HCTHTYT KiDepHeTHKHM OVB KOJHCKOK BITYH3HAHHUX HaVKOBHX
KaJpiB y ranyal KibepHeTHKH, iHOOPMATHKH, 00UYHCIAIOBAJIBLHOL
TexHikH. Haykosi 3100yTEH Horo cnispobiTHHKIB BifoMi B yCHOMY
cBiTi. I choronHi 3acann MobyaoBH elleMeHTHOI Basy oDYHCIIOBAL-
HOl TeXHIKH, MaTeMaTHUYHOro MoJe/lHBAHHA, Teopll aBTOMATIE,
ABTOMATH30BAHUX CHCTEM KepYBaHHSA, IHINHX KOMII ITepHHX JHC-
HIJIiH 6araTo B YoMy I'PVHTVIOTECH HA ODpalax VEpalHCEKHX Ha-
VKOBIIIB. ¥ UeHl IHCTHTYTY 3acHYBaJIH BCEeCBITHLO BlJIOM1 HAVKOBI
IIKOJH 3 MATEMATHYHOI KidepHeTHKH Ta Teopil obuncawBalbHAX
MAIlIHH 1 cHCTeM, Teopll ONITHMIZAIll Ta CHCTEeMHOI'0O aHAMI3y,

B. M. Mywkoe IHCTUTYT KiBepHeTHUKM
(1923-1982) imeni B. M. Mywkoea

HAH Ykpaiuu
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.
MAaTEMATHYHONO MOJEMIOBaHHA, MaTeMaTHuHOl Teopil HagifinoeTi,
Teopil nporpaMyvBaHHA TOIIO.

¥ 1992-1997 pp. Ha Da3l aBTOHOMHHX niipo3alLmie lHeTuTy Ty
KifepHeTHKH cTBOpeHO [HCTHTYT nporpaMHEuX cuereMm Hanionans-
Hol akanemii Havk (HAH) Ykpaian, IseturyT npobieM MaTeMa-
THYHHX MamuH i cuereM HAH Yepaian, IHCTHTYT KocMIYHHAX
nocaigxenb HAH Vipainn Ta HanioHanbHY KOCMIUHY areHuiio
(HEKA) Vkpairun, HasuanbHo-HayKOBHIl KOMIUIeKe «IHCTHTYT
NpHKJIAJHOr0 cHeTeMHOro aHanisy» MimerepeTrsa ocBiTH 1 HaVKH
(MOH) ¥Vkpaian ta HAH Vxkpaian, MiskaaponEnii HayKoOBO-
HaBYaJBHUI UeHTp iHdopManifiHUx TexHojorii i eumcrem HAH
Yxpaian ta MOH Vkpainu, Aki BBIHNIIN 0 CKAAY CTBOPEHOTO
B 1992 p. Kibeprernunoro nearpy HAH Vkpainn.

JABLAHHSA Ne 6 -
«MEPEBIPTE'CEEE» B TECTOBM.@OFPMI

4 a N

v

dasdannn 1-11 mawompy no yomupu sapiaumu sidno-
gidi, 3 axux auwe OJHH ITPABHJIBHHH. Bubepimb

npasuAvHuil sapiaim aidnosioi.

1. SHaiifiTs KoOpeHI KBajpaTHOroc TpHWIeHAa

axr:—x—0
A) 2; 0,6; By —1,2;
B) —-2; 0,6; L'y —1: 1,2.
2. PoakaalliTh Ha MHOXKHUKH KBaApaTHUi TpuuineH —x° — 4x + 5.
A) (x=1)(x+ 5); B)—(x—1)(x+5);
B) (x+1)(x—95) I —=(x+ 1)(x—5).
2
3. CkoportiTe Apib < : Ca, 12.
Xt -0
A) .r+4; B) .t-4; B) x+4; r) J:--i'
x-2 x-2 x+2 x+2
4. Po3s'aAxIiTEL piBHAHHA '+ Tx*— 18 =0,
A) -3; 3; B) -3; —v2; Vv2; 3;

B) —v2; /23 r) J2; 3.
9. 3HalAiTh KopeHl piBHAHHA (x* —4x) -2 (x*—4x)—-15=0.
A) —14%]: "3: 3; B) —-1; 5 B) 1: 3: I') 1;: 3: 5.
6. Poas AXiTEL DIBHAHHA X — Jx-12=0.
A) -3 4: B) —2: 2: B) 16; I') 9; 16.
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] S,

— : 3x -1 4 10 -9x
7. Poas’axiTe piBHAHHA - =— ;
X x-2 x -2x

A)-Z;2  B) ;-2 B) - r) 2.
3 3 3

8. 3 ogHOro MicTa B iHIIe, BIACTAHL MIXK AKHUMU JopiBHIOE 300 KM,
BHIXa/Il OJHOUYACHO BaHTAMHMWI i nerxkoBuil aBTomobini.
IenakicTs BaaTa:kiBky Ha 20 KM /roJ MeHIIA BiJl IIBHAKOCTI
JerkoBoro asromMoblnd, depe3 1o BoHa NpHOvia A0 DVHKTY
npU3HauveHHd Ha 2 roj IizHiile 3a JerkoBHl aBTOMOOLIE.
Hexait mBHaKicTs BaHTa)KHOro asroMobins JopisHIOE
x KEM/Tol. flke 3 piBHAHL € MAaTEMATHYHOIO MOJe LII0 CHTYAIL,
onMcaHol B YyMOBI 3agaui?

300 250 300 250

A) —— e S0 B) - 2:
X x+ 20 x + 20 X
350 350 350 350

B) — +- > ) — - =24
x x+ 20 X x-20

9. Karep nponnus 30 kM 3a Teuielo piuKH Ta NOBEpHYBCH Ha3aj,
BHTPATHBINK Ha Bech muagx 3 roa 10 xs. IIsnakicrs Teuii
plYKH HopiEHIOE 1 KM/ /ToJ.

Hexail BnacHa MBHAKICTL KaTepa cTAaHOBHTL X KM/roja. ke
3 plBHAHL BiANOBifae yMoBl 3ajaul?

0 30 a0 a0 1
A) -3 4 - 8.1 B —+—=3-;
x+1 x-1 a P x 6
30 30 30 30 1
B) - — = 3.1: I + - =3-.
x+1 =x-1 *xr+1 x-1 6

10. PodiTHuuA Mana 3a eakuil vae Burorosut 96 neranei. llo-
IHA BOHA BUINOTOBJIAJA Ha 2 HeTakl Oliabline, HIXK NIaHyBaJa,
i sakimumnaa pobory Ha 4 JHLI paHilIe cTpoRY.
Hexailt pobiTHHIA BUroTOBIAJa HOAHA Xx JAeraneil. flke
3 piBHAHbL € MATeMaTHYHOKI MOJe/lJI0 CHTYaIllll, onHMcaHOI
B YMOBi sanaui?

96 06 96 06
A) ————=4; B) —~- =2;
x x-2 x x-4
6 G
B) 9 _96:4; ) 96 B Ezﬂ.
x—2 X r—4 X

11. /IBa poOITHHEH, NpanioioYd pasoM, MOKVTE BUKOHATH JledKe
BHpoOHHYEe 3apiaHHA 3a 10 roa, nmpuyoMy nepmuail i3 HHEX
MOe BIKOHATH Ile 3aBJlaHHA caMocTiiHHO Ha 19 roj msujame
3a npyroro.
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f.._-q i i o=

Hexail nepmuit pobiTHHK MoXKe caMocCTiiiHO BHKOHATH 3aB-
JaHHA 3a x rol. ke 3 piBHAHLE € MATEMATHYHOI MOJEJLIIO
CHTVAallll, onMcaHol B yMOB1 3aza4i?

15 15 10 10

A) —+- -=1; B) —+——=1;
r 10-x x x+15
15 15 10 10

B) + = ' —+—=—=—==1.
xr x-10 x x%19

V zaedanni 12 do womHozo 3 mpbvox pRéxie iHpopmauii, nosnave:

Hux yuppamu, dobepimev o0un npasuavHuil, Ha Bawy dymky, eapianm,
NO3HAYeHUl OyKaow,

12.

1)
2)

3)

1.”

EI:I

3.
4.

5.’

YceTaHOBITE BiANOBiAHICTE MiXK piBHAHHAM (1-3) Ta MHOMKH-
HOw ftoro kopeuis (A—I1).
Pisaaausa MuosuHa KopeHiB
x—4 -0 A} {-1[}: 1}
x*-Bx+4 B) {1}
(Vx —1)(x* + 9% -10) =0 IE; {{“:]llg}:i}
3 oy s
x"+06x—-40 _0 .2
x—4

- o

ﬂ rOTYEMOCH 00 TEMATVIYHOIO OLIIHKOBAHHSA

PoaraaaiTh Ha MHOKHNKN KBaJpaTHHI TpHYJIEH:
1) x"% 5x —24; 2) 2x* -Tx+3.
Poap’sa:xiTh piBHAHHA:
&
x° +5x 24
1) x*-6x*-7T=0Q; 2) = .
x+8 x+8
: 2% +5x-3
CropoTtiTh Apid =
x -9
" J " 1 2 x+4
Posp’aKiTh piBHAHHA - =0.

42 2P—4 10x-5x*

IMepmuii Hacoc HanoBHUB Bojow Oaceitn o6'emom 180 m°,
a npyruit — Gaceitn o6’emom 240 m*. ITepmmuil macoc nmepe-
KauyBas moroauau Ha 10mM° Boam MeHme, HiMxK ApVIruii,



[onoBHe B naparpadn 3 237
-

i mpaloBaB Ha roAuHy 6inbimne, Hixk Apyruil. Hxmit o6’eM Boan
nepeKadyyvBaB 3a NoAHHY KoKHHIH Hacoc?

2" —B5x+2 x:—-3x-4
x—2 r+l

6.” llobyayiiTe rpadik QyHKII y =

[O/TOBHE B MAPATPA®I 3

>,

PiBHAHHEA Nepmioro crenensd
Pisaaaaga suay ax =50, fe x — aMmiHHa, a 1 b — Jedxi unena,
npuuoMy a # 0, Ha3UBAIOTHL PIBHAHHAM IIepIIOro cTeneHsd,
Keaaparne piBHAHHSA
Pisaauusa suny ax“+bx +e¢=0, ne x — aminHa, a, bi ¢ —
nedAKl 4YHcia, npu4doMy a # (0, HasWBalwOTh KBaJpaTHHM piB-
HAHHAM.

JBeneHe KBAJIPATHE PIBHAHHA

KBanpaTHe pilBHAHHA, Nepmuil KoedinieHT AKoOro fopiBHIOE 1,
HA3MBAKOTh 3BeJleHHM.

Henosse KBagpaTHe piBHAHHA

Axmo v kBagpaTHoMy pisHgHHL ax?+ bx +e¢=0 xoua 6 oauH
i3 koedinienTin b abo ¢ JopiBHIOE HY.TIO, TO TaKe piBHAHHA
HAa3MBAKThL HENOBHUM KBaJIpaTHUM PIBHAHHAM,

Poas’sa3ayBaAHHA HENOBHON0 KBAAPATHOTO PiBHAHHA

Eﬂec]uulm HE[[I]EH#»::._{T
piBHAHHA KBajpaTHe - Kopesi
ax®+bx+ec=0 pinﬂg_;l_i:p
b=c=0 ax*=0 x=0
b
ﬁiuiﬂl:u ax*+bx=0 Ii=ﬂ, Xy =——
: a
b=0, —E-r-'..'[l I ax*+c=10 KopeHis HeMae
ﬂ |
e . ¢ ¢
b=0, ——>0 ax*+c=0 X, = [—— X,=— |-~
G a a
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ek puMIiHAHT KBAPATHOIO PiBHAHHA
Ilns pisaauaa suay ax*+bx +c¢=0, e a = 0, dioro AuCKpH-
MmiraHT D — ne 3HadeHHA BHpaay b® — 4ac.

Poar'a3yBaHHA KBAJPATHONO PIBHAHHSA

HAxmo D < 0, To KkBagpaTHe piBHAHHA KOpeHIB He Mac.
HArxmo D=0, To KBajjpaTHe piBHAHHA Ma€ OJAHMH KOpPIHL

b
xX=——
2a

HAxmo D = 0, To kBagpaTHe piBHAHHA Ma€e JBa KopeHi x; 1 xs:
-b-+D ~b+ D
X, = , X, = G
2a 2a

Teopema Biera
Axmoo x, i x, — KopeHi KBafpaTHoro piBHSHHEA ax” + bx +¢ =0,

_ b g
TO X, +X,=——; 5X, =W
i a

Teopema, obeprena a0 reopemu Biera

; "y b . c 1
Armo uncaa o i P raki, mo a+p=—— 1 o«f =—, TO Wi uncna
a i

€ KOpEeHAMH KBagpaTHOro piBHAHHA ax’ + bx +¢ =0,

Kpagparuuit TpHuaeH

MuorouneHn Bugy ax® + bx + ¢, ge ¥ — 3MiHHAa, a, b i ¢ — HedAki
yucaa, npauyomy a # 0, Ha3NBAKWTL KBAJAPATHUM TPHUYJIEHOM.

Poakaaa KBAAPATHOrO TPHYJICHA HA MHOMHHEH

SAxmo nHcKpHMiHAHT KBajgpaTHoOro TpH4djgeHa ax®+ bx +c¢
AoJaTHHH, TO JaHHH TPHYJeH MOAHA pPO3KJACTH Ha JIHIHHI
MHOMHHKHN:

ax*+bx4+e=a(x—x)(x— x,),
Ie x; 1 x; — KOpeHl KBaJIpaTHOTO TpHUJIeHA.
Axmo AUCcKpUMIHAHT KBaJIpaTHOTO TpH4YJleHa ax” +bx +r¢
NOpPIBHIOE HYIK, TO TAKHI TpHUYJeH MOMHA PO3KJIACTH HAa
JIHINH]I MHOMHHKH:

B 2
a:r:3+b:r+c=a(x+—) .
2a

BikpagparHe piBHAHHSA

Pisaasaa saay ax'+ bx*+¢=0, ge x — 3amiHHa, a, b i ¢ —
dedAkl uncna, npudomy a # 0, HasuBawTh OIKBajJipaTHHUM
PIBHAHHAM,
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BMPABW N1 MOBTOPEHHS
KYPCY ANITEEPW 8 KJIACY

1. PaujionanbHi Bupa3sm

816. 3raiiniTh 3HaAYEeHHA BHpa3sy:

3m -
1) . n, AKmo m=-4, n=3;
m + 2n
a” - 2a
2 , Agmo a =-0,8.
) da + 2 =
817. IIpn AKNX 3HaYeHHAX 3MiHHOI Mae 3MicT BHpas:
1) H -4 )
2-y x-1 x-6 |x|-5
m-—3 x—-2 x
2) ——; ) Ter 8) —
x|+ g\
X
3) 3+r; 6) 24 ; 9) x+8 >
4—1t x° =25 (x +8)(x - 3)
818. CropoTiTs Apib:
Ba“¢’ 25mn” 60a’bc d® 42x"y"
1) 3 a0 2) 5 3] 1.2 64 1) g 1"
da ¢ iom n 18ab¢c d ldx y
819. IloaaiiTe yacTKy ¥ BHrIAai Apody Ta CKOpPOTiTE oTpUMaHHIL
npi6:

1) 4mn’*p : (28m*np®);
820. CroporiTh Apib:

2) —30x°%y? : (36x*Y").

1) 3x-6y. 1) 12x° - d4x
3x 2-6x
3a+ 9b -9
2 - 5
}4a+12b‘ ) x> +6x+9
3) a” -49 6) b' + b’
3a+21 B>

821. 3uailifiTE 3HaYeHHEA BHpa3sy:

£oyT — x8y?
1) "”I_g_yf Y-, fkmo x=-0,2, y=0,5;
2 2
2) 20x X801y +2455—, armo 2x — Ty =-0,3.
4x -14y
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822, JIna KoxHOro 3Ha4YeHHA @ PO3B AKITE PIBHAHHA:

D(a+2)x=T;
2)(a+06) x=a+6;

Nla+3)x=a"+6a+9;
4) (a*—4)x=a— 2.

823. Ilopaiite v Burnaai apody Bupaas:

7a 4 Tp-17 T
1) —+—; 5) ——— + —=;
22 22 S5k ok
]HI Ex_ 6) ﬁai-da_ ﬂ2+ﬂ_
3y 3y 15a 15a
3) 1x - 2_1‘_,|r_+r?.r+*?5!; 7) :-:—y+:c+y;
15p 15p 8 8
1) E_a-b; 8) 1ﬂr-ﬁ_4x+11*
8 8 X - -
824. CnpocTiTh BHpa3s:
Ty 14 (8a -1y {ﬂ 3]
- —3 i R
y -4 y -4 da -4 4 da '
y* -3y Ty-25 =3y x-4
2) 2 3 3 6) 2 77
25-y° 25-y (2-x)Y (x-2)
O9p+5 10p-12 9p-1 T b
g) o P Y-
3p+6 3p+6 3p+6 a-2 2-a
(i 5 11 4
1) I+5+_I+ : 8) Ba _ Aa _
3-x x-3 b-a a-95
&825. Buxkonaiire mii:
& 5 2 (4
1) === 3) e
Xy 24xy 18xy
5 5b° -8b+1 2b-1
2) —+—; 4 —- ,
]ab b’ ) a’b’ a’b
826. Buxonaiire nii:
1) x+2 4-x A 1) _g+3 B a-2 +u+2:
3.1'+9 5x +15 a-—-2a 5a-10 DHa
2) m+1l m+2 5) 3 éﬂ-l 3
m-3 m+3 da-3 2a -4a+2
z
4
3= L8h Y. g _n
xX+Yy.L F-x° x-y m -2
827. lloBeniTs TOTOMHICTD
1 1 1
; = <% =0.
(b-¢e)c-a) (a-b){e-b) (a-c)(b-a)
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828. 3annmiTe Apid v BATAAL1 CYMH [1JIOT0 BHpasy Ta aApoby:

2 2
1 E—T; E}a +2{1—2; 3}:t: +3.r-2-
a a+ 2 x—3
829. Binomo, 1mo z=4, SHaliniTh 3HAUYEHHA BHPA3Y:
Y
1) :-:+y; 2) 3x+4yl
x x

830. 3HaligiTe vel HaTYpanbHI 3HAYEHHA 12, OpPpH AKHX € HATY-
palsHHAM YHCJIOM 3HAYEHHA BHpAa3y:

2
10 12n —Em+33; 3) lﬂqin;
n n
n' —6n° + 54 12 - 3n
2) - - 1) :
n n
831. BupaziTe 3aMiHHY X 4Yepe3 iHIII 3MiHHI, AKIIO:
I 1 b
1) x+—=1; 2) — +Lap:; 3) — 4+~
b x a b £ 0
832. lloBealTs TOTOMHICTD:
1 2 1 144
1} 2 T 2 * 2 = 2 2 ;
a +12a+36 36-a a -12a+36 (a - 36)
2 bﬂ 2
92) — 2 + g =1.
(a-blla-c) (b=a)(b-¢) (c—a)le=Db)
833." CnpocriTh BHpa3
1 1 1 1
+ + +

ala+3) (a+3)Ma+6) (a+6Ma+9 {a+9}{u+12]‘

h - b
Ul +E, o b=0 abo ¢ =0.

834.* JloeeaiTs, mo KoJan =
a+b-¢ a-b-c

835. BukonaliTe MHOXKeHHSA:

9 3n*
& Mo AP 1) 26m* - ——;
y 24x 13m
2 . d i
g) MmN [ 5:2]; 5) 24:3_3%5;
251 mn 16u
3) 16a" 9" 6) 4x°y* 21xb* 25a°y
216° 10a*’ 7a’b 10y°a® 3x'p
836. BukonaliTe MHOMEeHHHA:
1 2xy -y~ 36 2) a®—~Tab a’b+2ab”
d ¥

9 y a*+2ab a®-Ta’b’
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m°-64 m"-81 2x" —16x+32 x +8
3) — 5 3 : 4) 2 S .
m' =-9m° m*°+8m dx° —-6x+12 4x° -64
837. IlogaiiTe BUpa3 v BUrIaAl apody:
.1
a’° 7 lﬂ:
i 3 \3
2][_45;]' 4)[_211.':)_[_ 5x ]
3m® )’ 25x” 4a’p?
838. BukonailiTe ninennAa:
*~10x+25 x-5 2¢-3
1) s - i : = - 4) : (2¢ - 3);
x =100 x-10 c—1
a’ -1 a®+2a+1 n® —8n n' -97n
2) - . 2) 7 : 2 ;
a—8 a—-8 49n -1 49n -14n+1
ab+b® ab+a’ 5a° —20ab 30(a - 4b)°
3) - : b) T 13 i i
8b 2a 3a” +b 9a” - b

839. Beaxawun gani apodH HeCKOPOTHHMH, 3aMiHITE x 1 y Ta-
KMMH OJHOYJeHaMH, o0 yTBOpHJIacHA TOTOKHICTE:
Xl 6a’c” 2) 36m*n' y  21n

7a’® 4¢ b, . 35p° 5mp®
1 g 1
840. [lano: 3x —— = 8. 3ualiniTe 3HaYeHHA BHpa3y 9x° + s

X X

1 1
: 2 = .
841. /lano: 4x” + — = 6. 3HaAlITh 3HAYEHHA BHpaszy 2x——.

A X
842. CnpocTiTh BHpa3:

1) [u+4_ﬂ—4J 16 -a°

L4 a+d) 320°%
2) (?I_i:f:_.]_ H:‘f'ﬁ_ﬂ;
r-3) 8x-9

2a .-:1+'i" 32
T 4a 'ruﬂr'*‘

ad —
4)[ y ] O¢ - 65 BE+E-=L‘
-: -lﬂr:+ﬁi e —64 c—8
N O R
a+h a +f.:.‘!:r+.E:|'E a-b a°-b°
ﬁ}[ L 3640 b ]:Eb+b2_
h+ﬁ 36-b° b-6) (6-b)°"
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2x 1-x 2 |\ x*-2x+1 z-1
D) |=—t= el : .
x¥+1 x»-x+1 x-1 4 x+1
843. [loBeniTs, [0 IPpH BCIX JONYVCTHMHX 3HAYEHHAX 0 3HAYEH-
1 6 9 ] 4(2a - 3)° 2a®
h E_. E_,I_. : 2. : 2.. 2.._ e .H
(a-3) 9-a (a+3) (a"-Da -27) 9-a
He 3ajIeKHTh BijJ 3HavYeHHA 4.
844. Cnpoertith BHpas:

HA BHPa3y [

25
a+ = y
a+10, -
1) - : 2) 1 o
— —d 1- 1
a 1-—
a+1
845. Poap’axiTe piBHAHHA:
1) 2.1'+ﬁ=2; 3) EJ:—Q_I_ 3x _9.
x+3 2x+5 3x-2
x —-16 Bx" +8 2#:1%3x-1
2) T 0 _ g 4) ——— = i ——.
} x+4 ]:E-lﬁ x+4 4-x
846. [Ina KoXHOro 3HaUueHHA a po3B AMXKITH PIBHAHHA:
1]:+E=ﬂ; E}I_ﬂ=ﬂ.
x+a xr-1
847. 3HaliTe 3HaA4YEeHHA BHpasy:
L1 (2’
—— » (&2
3 3
gy~ -
2) [E] +(=1,8)" -57; 4) 2P -61+374

848. lleperBOopiTs BHpa3 Tak, Wo0 BIH He MICTHB CTeleHIB
3 Bia'eMHHMMH Ta HYJIBLOBHMH MOKA3HHKAMM:
3xByS2 2 1,001°m%n " p
1} O,-3 4 ; E} : -3 =11,16 -23 .
Ta b ¢ 2°a b'c
849, IlogaitTe BHpas y BUTAAL cTeIlleHA 3 OCHOBOK a abo JobyTKY
CTeleHIB 3 PI3BHUMM OCHOBAMM:

1) a’ - a': 7) g 2. g0 _ﬂ.t;

2) a"va’; 8) (a®) %

3) a'’ - g 'ﬂ.‘“; 0) (a12)2;

4) a* :a’: 10) (a 9)* : Eu"ﬂj*" s fa™)":
5)a®: as 11) (m™n'p*) =,

6)a’:a™ 12) (a'67%)7;
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13) [Isy-4 }f- : (I-Ey-s}a;

115 =T\
a b
e

830. 3HaliTEL 3HAUYEHHA BHPAa3Y:

1) 117%.11%;
2] EIT 'E_H;

3) 470 : 4715

851. 3uaiiniTe 3HAYEHHA BHpAa3y:

1) 257 -5%:
2)64°%;: 327

3) 10" :1000° - (0,001) °;

852. CrnpocTiTs BHpAaa:
3 5 :
1] _'I_a ﬁ-___:-l -I;
2 y 9 -
2) 0,2a b -50a '"p"";

3) —0,3a"b" -5a b ";

4) 2x" «(-3x7*y%)";

15) | = | Op= |7,
; ( b’ V'

4) 10°%:10"-107%;
5) W47°)° -(14°)%;
3—11 _ [E—E.}—E

6 .
) [3~3]-1 _{3--: ]z

4)

[—27]_12 *QE
g1~ -39,
15% .59 .
45 .3’
(0,125) % -16"
32 :

2)

6)

5] {ﬂﬂ:ﬁﬂ}--ﬂ _{_zﬂ{bm};
6) (-5a °b°c )" +(0,1a’b 7 e)";
7) —(4a'b*)~ '(—%ﬂ“b"’i] ;

-15

192" 1167
33’ 762V

8)

853. BurxonaiiTe nil Ta mogaiTe pe3yJbLTAT ¥V CTAHAADPTHOMY BH-

raanl:
1) 1,3-10* +1,8+10°;
2) 1,5-10° -2,8-10%;

3) 5,6-10° -3,2-10%
4) 4,8:-107 +6-10",

24

854. @yEKNIO sagano dopMyiow y=——. 3HANTITE:

X

1) snauenHA (GYHKIILI, AKINO 3HaYeHHA apryMeHTY JOPlIBHIOE:

—4: '8 1.2:

2) aHaAYeHHA aprymMeHTy, IpH AKOMY 3HauYeHHA GYHKIII go-

piBHIOE: 24; —18: 60.
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. 6 :
855. Ilobyavitte rpadik pyuaknili y=—. Kopucrywouuck rpadi-
X

KOM, 3HAlIITh:

1) amavenHa QYHKILI, AKNO 3HaAYeHHA APprYMeHTY JOPIBHIOE:
2; —1,9; 4;

2) 3HaYeHHA apryMeHTy, OpH AKOMY 3HaYeHHA (PYHEKIIL J0-
pisHIOE: —2; 3; —4,5;

J3) 3HAUYeHHA apryMeHTY, OpH axkux ¢yvHEDIA HaOyBae Bij €M-
HHX 3HAUYEHB.

. 5
856. llobyavitre rpadik GyHKEII ¥y =|—]-.
X

857. IlobypvitTe B ouill cucreMmi KoopanHaT rpadiky GpyHKLIIN

y= = l1y=x— 3 Ta BKa)iTh KOOPAHHATH TOUOK 1XHLOPO Ile-

X

peTHHY.

858. 3HaiiniTe 3HaueHHA p, AKHMIO BifoMo, mo rpadirx dvEKOII
1
yz—P NpOXOAUTHL ueped Touky: 1) A (-3; 2); 2) B(_E;EJ;
X

3) C(-0,4; 1,6).

859. IloGyayviiTe rpadir GyHKIIL:
Jx —1, aknoio x < 2,
12
——, AKM0 X < —3, 10
1) ¥=9 =x ) y=4—, akmo2=x<)h,
1-—x, gaxmo x > —3: *
x—dJ3, AKHOIO X =D.
860. Ilobynyitte rpadik dyHKITLL:
4x +12 32 - 2x°
1) y=- == 2) y= .
) Y X+ 3x )y x® ~16x

2. KeappatHikopeni. QincHi yncna

861. 3HalaiTE 3HAUYEHHA BHpasy:
1) 0,44625 —:li 144;
2) V64 -0,25 + V2* + 9;
3) 3./0,25 =7 + 242;
1) %Jﬁzﬁ h%ﬁfzsg.
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862. 3naligiTe 3HAYEHHA BHpasy:

2
1) (V3) - 1,69; 3) 50-(--;-1!'?} -i-(aq’ﬁ)z;
2 2 <
2) (3V15) —(1543) ; 1) JIUBH—(%JEIE] .
863. Poap axKiTh piBHAHHSA:
1) Vx=2; 6) J7x —4=0;
2) \E=}: TnTx—-4=0;
3) Vx -3=0; 8) NTx—4=2:
15
4) 2Jx -T7=0; 9) = 3;
Jx+4
5) vx +5=0: 10) 4+ 3 +x =5.
864. 3naliaiTe 3HAYEHHA KOpeHA:
1) \/9+100; 3) /676+0,04;
2) ,/0,49-16; 4) ,/0,64-0,25-121.
865. 3ualiaiTe 3HAYEHHA KOpeH4d:
1) |/75-234; 3)%41,6-12,1;
2) /2+800; 4) /2890-2,5.
8606. 3HAMOITE 3HAYEHHA BHpa’y:
1) V108 -4/3; 4) J0,4 - /4,9:
2) V52 - V13; 5) 2208,
J2
3) V160 -/250; 6) --“% e
J0,225
867. 3uaiiniTe 3HAYEeHHA BHpasy:
1) J(17,1)%; 5) V11%;
2) {(-1,17)%; 6) \(-23)*;
3) é 627; 7) 207

1) “2.4./(-9)*; 8) J(-3)* - 2°+(-0,1)%.
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868. CopocTiTs BHpas:
1) 0,81a%", akmo a>0, b<O0;

2) %.ﬁ:-\frlﬂﬂr“, AKmo x<0;

I,EIE yu
5 1 ?

i X
1) —0,1x%/1,96x"y"*, axmo x<O0.

869. CopocTiTe BHpas:

3) akao y > 0, x < 0;

1) \/[m—Jl_l}f; 1) \(3-6)" +1(2-
2) (V10 -11)"; 5) J(Jﬁ-s -J{Jﬁ-a).

3) (V10 - VI1)';

870.* CnpocTiTs BUpas:

1) {18 +8+2; 3) 26— 617 — /66 —14V17;
2) J16+6+T +23-847;  4) \46+10v21 + /46 -1021.

871. BuneciTh MHOKHHK 3-I1J] 3HAKA KOPEHA:

1) VJ24; 3) 700; 5) %JIBE; 7) -1,650:
2) J/63: 4) J0,32; 6) —2,4+/600; g) 2 [g2L.

872. BuHeciTh MHOMHHUK 3-111]] 3BHAKA KOPEHHA: o
1) V10a?, sxmo a>0; 4) \36m?®n, sxmo m < 0;
2) NW, akmo b<0: 5) Jri:r“ys‘, akmo x > 0;
3) Jx''y'?, axmpo y = 0: 6) V700a*h>*, axmo b < 0.

873. BHeciTh MHOKHHK W1Jl 3HAK KOpeHA:

1) 3410; 3) 0,3/3; 5) —J_— 7) —0,5+/30;
2) 2./13: 4) % 175: 6) —ﬁﬁ; 8) 4+/a.

874. BreciTh MHOXHHK II1J] 3HaK KOpeHA:

1) a+J5; 2) bJ-b: 3) :u:F; 1) nm, akmo n<0.
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875. IlopiBHANTEe YHCHA:

1) 56 i 6+/5; 3) n,aJ% i J0,3:

2) J55 i 3V6: 8 2 J18= 1 E,/ﬁl.
7V 8. 4V 3

876. CnpocTiTh BHpa3s:

1) V64a +Jda —J121a;
2) J45 + V20 - J320:
3) 6/125a - 2/80a + 3 J180a.

877. BukoHaliTe MHOMeHHA:

1) (V80 —/45)/5; 5) (V19 -13)(V19+/13);
2) (2V6 + 54 -v96)v6; - 6) (4vVm +9Vn)(4m —9Vn);

3) (12-v10)(3+V10); 7) (JEE+MJ=;
1) (2v5+7)(2V7-V5); 8 (3V11=2Vi0) .

878. Cxoporiths apib:

1y =18 a EQ—F
x+19° 29
2) "’;_ﬁ; 5) 22 Er+%,ﬂmaa}u b > 0
x-—36 a-—9b
m +E\J'|; 11 \;"'_
3) -
m — 64 ,,F_ 3
879. 3BiapHITECA Bl ippallioHAJILHOCTI B 3HAMEHHHKY Japoby:
7 6 3
1) ; 2) - 3) ;  4) :
uv’g \-‘E Jﬁ -2 \-'rﬁ + Jﬁ
880. BuaiiniTe 3HaueHHS BHpa3y:
5 a2
1) - =3
4-3\2 44342

2) ({f5- 2(+J5+2J‘]

J4+J_5 +1 \/4+

881. CupoeriTs BHpa3s:

Jr x| Vo o). b
Ji-3 x-9’ [I o I] Vb e

1)
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882." CnpocriTh BHpas:
1}\/ Jx +5) —20x + J( _4) +164x:
2) Ja+2Ja+3+4+Ja-2Ja+3+4.

883.% CnpocriTe Bupas

1 1
vz J8+v5 Vi1+v8  Pe0+var

884.% JloseniTk, mo

J2+J§'\[E+J2+J§ -Jﬁ+JE+JE+J§--\[2-\/E+J2+«J§ =d.

885. PoartamrviiTe B mopsAIKy 3pocTaduda uneaa: 13: J165; 12.7;
Jﬁ; 13,4.

886. IlobyayiiTe B oaHil cHcTeMi KoopanHaTt rpadikn (pyvHKIIN
y= 'JE 1 y=x — 6 Ta BH3HAYTEe KOOPAHHATH TOYKH 1XHBOI'O
epeTHHY.

887. Mix AKHMMH JBOMAa OQCAINOBHUMH IIMTHMH 4YHCIaMH Mic-
THTLCA Ha KOOPAMHATHIN npAMii dHca0:

1) JV17; 2) J6T; 3) \/103: 4) —/51,257

888. Hki ninl uucna MicTATHCH HAa KOOPAHMHATHIH NpaMid MiMx
YHCJIaMH:

1)6 i V67: 3) /53 i —4,9;
2) V14 i 52+ 4y —J31 i 2,77
[ 2
b

889. Jlarno dyvurmio f(x)=13, saxmo 0<x<4,

'ur:E. ARINO X > 4.

1) Bmaiigits f(-0,5), f(0), f( 4), f( 9).
2) obyaviiTe rpadik gaHol hyvHEILL.

3. KeagpatHi piBHAHHA

890. Posp’am#iThL pIBHAHHA:

1) x* —4x —32=0: 3) x*+6x—15=0;
2) x*—-10x +21 = 0; ) dx—x—a=0;
3)6x*-5x+1=0; T 4x*+28x+49=0;

4) 8x%+2x—3=0; 8) x*— 16x+T1=0.
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891. Poap'a:xiTh pIBHAHHA:
D(x—-4)(x+2)-2Bx+1)(x—3)=x(x+27);
2)(4x -3V +(3x—-1)(3x+1)=9;
N(x+4)(x*+x-13)—-(x+T)(x*+ 2x - B)y=m+ 1;

2Ax" -9) x+1 x-41

4
) 5 2 4
5) .r2+5.r_:n:+3_2.1:2-2
3 2 8

892.% JIna KoxHOro 3HAYEHHA a pPo3B AMKITH PIBHAHHA:
1) x*+(da-1)x+4a°—-a=0;:
2) x2—(2a+3) x+6a=0;
3) a*x* —10ax+16=0.

893. Poas’axiTh piBHAHHA:

1)| 2*—2x -8 |=8: 3) x| x|+2x—-15=0;
2)x2—6|x|—-16=0; 4) || x2—6x —#|-'3 |=1.
894, Posp'a:KiTh piBHAHHA:
1) x* —6x+ 2 =-—2——E;
x-2 x-2

2) (Vx -5)(152" -Tx-2)=0;
3) (x% +6x)(\x —4)(x* —8x —48) = 0.
895. Poap A:#I1Th PIBHAHHA:

1) Va? £8x—4 +x* +6x+8=0:
2) x*—4x+4+| x2-3x+2|=0;

3) V25— x +| x* +8x—20/=0.
896. He ofumcnwioun AUCKpUMiHAHTA, 3HANAITH, NpH AKOMY
3HaUeHHI a piBHAHHA:
1) x*+ 22x + a = 0; 2) x*—ax+81=0
Mae eIHHHH KopiAk. 3HaAHIITH Hed KopiHb.

897. Ilpu skomy 3HAYeHH] b KopeHAMH piBHAHHA x° + bx — 23 =0
€ nporune:xHi uncna? 3HaiiniTe i KopewHi.

898. Yunecno 2 € xopeHeM piBHAHHA 12x° — bx + 5 = 0. SHallgiTe

3
3HaueHHA b 1 apyruii KopiHs piBHAHHA.

899. Yneno 0,2 € xopeneM piBHsagHHA 8x° — 3,2x + k= 0. 3gaiigiTs
3HaYeHHA k 1 ApyruH KopiHbL piBHAHHA.
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900. Kopeni x; i x, pieHaEHA x*— bx + 20 =0 3a70BOJLHAIOTH
VMOBY X; = 0X,. 3HAHJITh 3Ha4YeHHA b 1 KopeH]l piBHAHHA.

901. CraaniThk KBaJgpaTHe DIBHAHHA, KOpeHI AKONO MeEeHIN Bif
BIIMOBIAHHX KOopeHiB piBHAHHA x“—3x —5=0 Ha 1.
902. Poas’siTE PIBHAHHA:
2
iy 2 TI.:B; 4) 1 1 4%
x+1 x+1 x+1 x-6 12
3x" +4x 3-4x 63 2 7

2 = : 5 . L
) x*X-9 x'-9 ]IE+31‘.‘ x*-8x «x
3) 4d-x :EI—E; 6) 2% I J - 4x -2 ;
dx-3 T-=x x-2 x+4 (x+4)(x-2)
903. Poap’amiTh piIBHAHHSA:
2
4x
1) ——- ~5=0;
(8x-1° 38x-1
- 10
9) - 1+I+5:_;
x+0 x-1 3
*-3x+6 2x
3) = +— = 3;
X x —g+0
24 15
4} 9 — T 9 :2.
x +2x-8 x +2x-3
= : x° -2ax+3
904." Ilpn AKHX 3HAYMEHHAX a pPiBHAHHSA 5 =0 mMae
I—.

eAMHHIT KOpiHE?
905.* Binomo, o x, i x, — KopeHi piBHaHAA x2 — (2a — 5)x +a— T=0.
Ilpn akomMy 3HAYEeHH] @ BUKOHYETHCA pPiBHICTE 2x, + 2x, = x,Xx,7
906.* [Mprn AKoMYy 3HaYeHH] @ AoDYTOK KOpeHiB piBHAHHSA
x*+(a+9) x+a*+2a=0 nopisHioe 157

907. Asrobye maB npoixatit 255 kM. [Ipoixasmn 4 LHIAAXY, Bil

17
3ynuHUBcHd Ha 1 roj, a MOTIM NPOJOBHKUEB PYX 31 HMIBHAKICTIO

HA 9 KM,/rojJl MeHIIIOK Bl NOYATKOBOL. SHAHIITE NOYATKOBY
IIBHAKICTh aBTobYea, AKINO B MYHKT NpH3HAYCHHA BiH NpHbYB
gepes 9 roa micaa BHI3AY.

908. V 3nuBKY cIiaBy Miai Ta nuHKY Micturkea 20 Kr nUHKY.
Ilo nhoro 3MBKY AojanH & Kr migl ta 4 kr uueEKY. Bigcor-
KOBHH BMIeT Mial B ojepAaHOMY cILIaBl Ha o o OLIBIONH,
Hik y nowatkoBoMy. CKLIBKHM Kinorpamis mifl MmicTHB no-
uyarkosuit cnnan?
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Y nonepejHiX KJlacax BH Bie BHKOPHCTOBVBAIH KOMII HOTep
i 4ac BHBYeHHA MATeMATHKH. BN HaBYHIHCH:

* KODHCTYBATHCHA RAJBKYJIATOPOM JIJA 00UHCIIeHb;

e HabupaTH i oopMIATH HecKJAaJHI TEKCTH B TEKCTOBOMY
penakTopi (Hanpuknan, Microsoft Word):

* CKJajaTH Tabiaunl 3a gonoMorox pegakropa tabamus (Ha-
npukaag, Microsoft Excel);

¢ MAJOBATH 3a JolloMorow rpadiusoro pejaxkropa (Hanpu-
kaan, Paint);

* KOPHCTVBATHCA ITODANLHOIO Mepe:kelo «laTepuer» 1 IIyvKaTH
B Hill iHdopManimw.

Yei ni BMiHHA BH BAOCKOHAJIOBaAaTHMeTe i Hamanl.

Hymo B MalibyTHEOMY BH MIaHVETE OTPHMATH OCBITY B raiaysl
MaTeMaTHKH, iHGopMaLlilHUX TEXHOJIOrLH, IHKeHepHOL cpaBH,
TOOTO MIHPOKO BUKOPHCTOBYBATH MaTeMATHKY ¥ CBOIH A1AMLHOCTI,
TO paJIHMO BAM ONAHVBATH coellianizoBadi MaTeMaTHYHI DaKeTH,
AKLI JOoNOMAramThs IIKONAPAM 1 IIKOJAAPKAM, CTYJAeHTaM 1 eTy-
NeHTKaM BHKOHVBATH TeXHIYHY poDoTy IHij 4Yac po3B A3yBaHHA
sagau. lle, nanpurnan, MathlLAB, MathCAD. Tako3 KOpHCHO
OMAaHYBATH rpadivHUil penakTop, 3a JONOMOrol SAKOro MOMKHA
OpamiBaTH 3 TeOMEeTPHYHHIME (hirypamMHu Ta OyAyBaATH KpeclieHHA.
I[Ipnknagamu Takux pesakToplB MoxyTh OyTH CorelDraw, Visio
TOIO. AKIO BU MaeTe HAMIp BUCTYIOHTH 3 JonoBiAN0 abo I1Ka-
BHM NoBifoMJI€HHAM, TO 3p0o0HTH Horo HAOUHIMHAM JONOMOMKVTE
nporpamMmy aas nodyaoeu npe3dentauin (Hanpuknal, PowerPoint).

"*&7 oHapn 70 pokie y Hawinh gepxasi nic Mana akagemia Hayk
Ykpaiuu (aani — MAH), y Haykoeux sigaineHHax i yucneHHux
 ceKuiaX SKOi y4Hi Ta yYeHUL MOXYTb NPOBOANTY AOCAIAHMLLKY
Ta NnpakTu4Hy poBoTy 3a HaUPISHOMAaHITHILLMMK HanNpaMaMmu.
Bumoxere 6 yuacTs y po6oTiii cekuiii Ta nosawkinsHomy

iBCbKMX onimnianax 3 6a3oeunx i cneyiansHMx
acraenaTu ceoi pobotu Ha BeceykpaiHcbkomy
UCTi HayKkoBO-AaocniaHMUbLKMX pobiT yyHie | yue-

wﬂlm MAH.

YKpaiHCb
mqu

HaBYaHHi, % yax i KoHKypcax ¢paxoeoil MaicTepHoOCTi, BCe-
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Kpim Toro, icaye fGararo nmporpaM, CTBOpeHHX cheniansHo
N8 MKOJNAPIB TA MIKOJMAPOK 1 NpH3aHadeHWX A8 Toro, mob
NONOMOI'TH ONAHYBATH MaTeMaTHKy. By amMoxkeTe 3HAMTH 1X Ha
npocTopax 1HTepHeTY.

A MoXe, BH H caMl OpHJVMaEeTe KOPUCH] NIporpaMMy fiJiA BH-
BUeHHSA MATEMATHKH?

¥ nwoMy po3aijll HaBeJeHO 3aBJaHHA, K1 BH 3MOKeTe BH-
KOHYBATH 3a JONOMOrOK KOMII'IOTepa B Mipy BHBUYUeHHS BijNo-
pigHAX TeMm. [leAki 3 HHX — NpoJOB:KeHHS Ta PO3BHUTOK BIpaB
BOTO MAPVYHHEKA (TaKl BIpaBH B TeKCTI NApYYHHEKA Mo3HaAYeHO
3HAYKOM «Z», a TYT VKa3aHO HOMep BIANOBIJTHOI BIpaBH).

daBlaHHsA, fAKlI nNoTpedyiOTE BHKODHCTAHHA KaNbKYJIATOpAa,
BHKOHVHTE 3a JONOMOIOK KalsKyadaTopa abo cranaapTHOI IIpo-
rpaMH « KalbKYyJIATOpP#*, IO € HAa BAIMIOMY KOMI I0Tepi.

Tum, xTOo NiKaBAThCA 1HGOPMATHKOIO, IPONOHYEMO 3aBAAHHA
Ha CKJIaJlaHHA aJlOpHTMIB i nporpaM, v SKHX MOMHA BUKOpHC-
TATH OTpHMaHI MaTemMaTHuHi anauua,. 1l saBjaHHsS NO3HAYEHO
3ipoukolo. Iloknm B He omaHyBasM Ha NoTpibHOMY pPIBHI AKY-
HeDy/lk MOBY NporpaMyBaHH#A, NOCTATHRO NPHAYMATH AJTOPHTM
1 3anMcaTH oro ciaoBaMi abo vV BUrIAAl 0/10K-CXeMU. 3ayBaH-
MO, 10 BMiHHA CKJIaJaTH alropuT™Mu (nocaifosHocTi Ailt) craHe
BaM Yy IIpHroiil He JHIIEe B IporpaMyBaHHIi, a4 H B IHIIHX Taays3ax
MANRHOCTI.

Ho n. 1 «Pauionaawni dpobu»

HapuiThca obuncIOBaTH 3HaAYeHHA ApoboBoro BHpasy 3a JA0IIo-
MOI'0K KaJbKVIATOPa. ¥ SKHX BHNAJAKAX HEMOMIUBO 00UHCIUTH
3HaveHHA npoboBoro BUpasy? Yu 3aBi M MOKHA OTPHMATH TOYHE
3HauYeHHA ApoboBoro supaay?

2—-4, BuxonaiTe aKi-HeOyAb 13 IMX 3aBJaHbL 3a JONOMOI'0OK
KaJlbKyafiTopa abo croenlani3oBaHOro MaTeMaTHYHOI'O IIaKeTa.

Ho n. 2 «Ocnosna aracmugicms payionaivnozo dpoby»

45, 46. Bubepite axnii-nedyas npukiaajg isa nMx 3aBlaHb,
SHaliniTh 3HAYEeHHA BUPAasy [ABiui: CIOYATKY 3allHCAHOI'O B YMOBI

BHpAa3y, NoTiM — MNonoepeaHbo CKOpOTHBHIA Jpid. ObuncreHHsA
BUKOHVHTe 3a JONOMOIOI KaJbKyJaATopa ado cneniajgi3oBaHOTro

MaTeMaTH4YHOTO nakeTa. Hackinbkn aMeHIIMIACH KiNBKICTh A1l
nicada ckopouyeHHA Apobyv? YUu moixHa Iicis cCKOPOYEeHHH BHKO-

HATH oDUHCIeHHS VCHO?

60. Ilo6yayiTe rpadik ¢yvHEIII 3a JonoMorowm rpadigsoro
penaxropa. kuil iHeTpyMerT norpibeH, mobu 3 rpadika GyEKIT
y = 2x orpuMmaTi rpadir dpyHrnii y=2x—17
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Ho n. 3 «Jodasanna i sidnimanna payionaasnux dpobia
3 00HAKOSBUMU JHAMEHHUKAMU »

69, 70. Bubepity axuli-uebyabs npuriIan i3 nHUX 3aBJaHb.
SHalIITL 3HAYEHHA BHpasy JABidi: clodaTKy 3amHecaHoro B YyMOBI
BHpa3y, HOTIM — IonepejHbLO CIpocTHBINKM Horo. ObumncieHHA
BHUKOHYHTe 3a J0ONOMOI'OK KalkKkyiagaTopa abo chenianizoBaHoro
MATEeMATHYHOrO NakeTa. HacKiIbKH aMeHIMHUAACA KIJBKICTE H1H
[micad cnpolleHHA BHpasy? UM mMoykHa miciafs cOpollleHHS BHKO-
HaATH obDuHCIeHHA ycHO?

Ho n. 4 «Jodasanna i sidnimanHRR payioHaasnux dpobis
3 pi3HUMU IHAMENHUKAMUY

130. BukoHaiiTe e 3aBJaHHA TaKoM 3a JOINOMOIOK Kalb-
KyjafaTopa. Uu 3aBxau O6yie oTPHMAHO «3pYUHMIi» pe3yabTar?

Hon. 5 «e Muosenna i dinenna payionarvuux dpobie. Ilidne-
CEHNA paylonaivriozo dpoby do emenenan

152, 153. Bukonaiire axi-Hedyabs NpUKIann i3 UX 3aBIaHb 3a
A0IIOMOrol0 KaldsKkyadaropa. Axkuil BUCHOBOK MOMHA 3podHTH IIpo
obuncneHHa 3 apobaMu, 3pobaeHl 3a JOINOMOTIoKH KoMIl wTepa?

Ho n. 6 «Tomoxii nepemeopenni pagioHarbHuUx 6upadiey

182, 183. lloseniTes TBepA:keHHA 3aga4vl 182, suKoHABIIN 00-
YHCJeHHA 3a JONOMOrol KalbKyaaTopa. AKHH IIAX JoBeleHHA
BusaBHBCHA Oinem HaouHuM? Yu MOMHA 3a JONOMOIOH KalbKV-
JATOPA JOBECTH TBep/:xeHHA sanaui 1837

Ho n. 7 «Pisrocunvni piesnanni. Payionanoni pieHannRa»
212. Poap'axiTe 110 3a/1a4y 34 JOINOMOroK KalbKVJIATOpA.

Hon, 8 «Cmenine i3 4iAuMm 610 €eMHUM NOKAIHUKOM»

Yu icHVE B KaAbKYJIATOPi Ta B iIHIIUX nporpaMax, AKUMH BH
KOpHCTYVETecs JnA o0MHeneHbL, cnocib mogaHHA YHCIa B CTaH-
JnaptHoMy BHTAAAL! OnmaHyiTe neil 1IHCTPYMEHT.

* O3HalloMTecq 8 PIBHHMHM THIIAMH JaHWUX, AKl NPpONoOHVE BH-
OpaHa BAMM MOBA HporpaMyBaHHSA NNHA NOJAHHA JpobOBHX YHCel.
fAx abepiralothes mi gaHi B naMm’aATi Komm'iorepa? Ax BriuBace
criocib 3bepiraHHfA Ha TOYHICTE, 3 AKOIO NojaloThed 11 gaHi?

253—-255. Bukonaiite ake-HeOvab i3 NUX 3aBlaHb, CTBOPHB-
my TadNMII0 B TabauuHOMY pegakTopl. BukopucrailTe sacobu
aBroMarHuHOro copryBanHfA. IlobyaviiTe Ha ocHOBI oTpHMAaHOI]
tabnuul giarpamy. Hackiaeskm HaoyHOW BOHA BHABHJaca?
Yomy?
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257. Posp’sxiTE II0 3aja4y 3a JONOMOTOI KAJBKYJIATODA.
YumMm g 3agaua cxomxa Ha sagauy 211 1 uynm BiapisHAETLCHS Blj
Hei? AKi cninbHi eleMeHTH po3B’ A3YBaHHS BM BUKOPHCTOBYBAaIN
nnsa obox szamaua?

* [To6yaviiTe cOinbHAN alropUT™M AJA po3B A3VBAHHA 3ajad
211 1 267. llepepbauTe MOKINBICTE BUKOPHCTAHHA IBLOI0 aJro-
PUTMY AN# AOBILABHOI KLIBKOCTI POKIB,

o n. 9 «Bracmusoemi cmenena i3 yilum noxasHuKom»

267. ObunecniThs 3HAUEHHA AKOro-HeOYAbL BUDPa3y 3 IpUKJIajiB
0—8 bOI'0 3aBJaHHA, BHKOHVIOUH Jil 34 AONOMOI'OI0 KalbRY-
IATOpa B TOMY NOPAIKY, V AKOMY 1X 3allHCaHO B NpHKIajai (6e3
nonepefHLOTO cOpolleHHA). HH oTpIMann BH TOH caMUi pe3yik-

Tar, 1o i nig uac pos3B’A3yBaHHA HNpUKIany Ha nanepi? Yomy
peayibTaTH MOMKYTh Biapizaaruca? Axuii BucHOBOK i3 Mboro
MO3Ha 3pobuTH?

286, 287. fIkuMm unHOM BHKOPHETAHHA CTAHAAPTHONO BHTIANY
YHcla cnpolnye obunc/ieHHAT

* IliznaiiTecs, AKUM YHHOM Y HaM’'ATI KOMII 10Tepa NOAaI0ThCH
naHl y popMaTi «3 ILIaBaio4doio KpanKkoo»; 3a AKHMH AJIropHTMA-
MH BHKOHVIOTECA 11l 3 TAKHMHI YHCJIAMH; AK el criocid nmogaHHsA
NaHMX BIIMBAE€ Ha TOYHICTE OOUHUCIEHB.

300. IlobyayliTe MIyKAHY TaONUII0 38 JONOMOr0I0 TAOJIHUYHOTO
penakTopa. 3pobiTh Tak, mobd sHavenHa GyHKII obuncaoBATHCH
ABTOMATHYHO.

Ho n. 10 «Oynxyia y = . ma ii zpagix»

- 4
308, 309. BanoBHiTh WIVKaHY TADIUILIO 3a JOMOMOIOK Tabnuy-
HOro pejakTopa. llobyayiiTe 3a nomomMorow 3acobie rpadigsoro

perakTopa rpadik $vHKOLI, AKa € MaTeMaATHYHOIO MOoJAesJi0
sagadi. fIx Tpeba BHOCKOHANNTH TAbAMIO, 06 OTPHMATH TOY-

Himuil rpadik?

Hon. 11 «Pynxyia y = x> ma i zpagin»

300—-353. Bubepits aKy-HeOyaAs PVHKIIK i3 HUX 3aBAaHb
1 medbyayiiTe 11 rpadik gsoma crnocobamu. [lepwuit cnoci6: BH-
3HauTe, 3 AKHX reoMeTpHuYHHNX Giryp ckiaagaeTbeda nmeil rpadix,
1 300pasiTh 11 GirypH Ha KoopAWMHATHIN NJOIHAHI 3a JONOMOTI'00
rpagiugoro pepaxkropa. Apyzuilt cnocif: ckaagiTk Tabanmio, Aka
MICTHTEL HADIp 3HAYEHL APryMeHTY Ta BIANOBIAHUX 1M 3HAYEHb
byaknii, 1 nebyayiite rpadik 3a niero tabanmeo 3a JOIMOMONo0
BIAMOBIAHUX iHCTPYMEHTIB aBTOMATHYHOL MoOyaoBH rpadikis; 114
nsoro crunocoby BuOepiTh 30BHIIIHIN BUrnaAa rpadika, v AKOMY
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3aflaHi TOYKH cIoayduawoThes Biapiskamu. Skuil rpadik Tounime
sobpaxkae 3azany ¢pvHEDIO? AR Tpeba BpaxyvBaTH ocobJIHBOCTI
iel pyHKOL oig 4yac BHOOpY MHOXKHHH 3HAYEeHL aprVMeHTY AJ1dA
Tabauni?

Ho n. 12 « Keadpamni xopeni. Apudpmemudnuil xeadpamuuil
KOpPiHb»

HapuiThcAa gobyBaTH KBajJpaTHHH KoplHb 3a JONOMOI0IO
KaJbKVJATOpa Ta IHIINX NporpaM, AKHMH BH KOpHCTVETecH N4
obuuCIeHbE.

389. BukonaliTe 3zaBiaHHA aABoMa crnocobamMu: 1) cOpoOeTHB-
I BHpAas Ha nanepl; 2) odUHCIHBINHM Horo 3Ha4YeHHSA 3a J10IO-
MOT'ol0 KaJlbKyJaaTopa 0es monepeaHbOro cnpoileHHd. 3podiTh
BHCHOBKH,

* 415. 3anuiniTe ajaropuT™M N8 PO3B’A3VBAHHA miel sanaui
MeToJoM Hnepebopy.

Hon. 13 e Mhoxxuna ma it eremenmu. Iid muoxcuna»

SHaHIITh 3a JOIOMOrol0 IHTepHeTY AKlI-HeDyab mikabil (hakThH
Ta ONMHUIIITE 1X, BHKOPHCTOBYIOYH CJIOBA «MHOMKHHA», 4«e€JIeMEHT
MHOXHHH#», «II1JIMHOKHHAa», «[IOPOXKHA MHO¥MHHa». JajailiTe
AKY-HeOyAb 13 pO3rNAHYTHX MHOMHUH IepeJiKoM eJleMeHTIB 1 3a-
NIAHHAM XapakTepHcTHYHOL BJACTHBOCTI.

Ho n. 14 «HQucarosi MHoONCUHU»

Ilna KoaHOI 13 YHCJIOBHX MHOMKHH VBeAITh V KaJbKyJIATOPI
KLIbKA eJleMeHTIB niel MHOKHHM,. Yu Oyib-iKke pallloHaNbHE YHC-
J10 B MOMKeTe BBecTH 3 yeima floro nudpamn? UYn MoxHa BBECTH
ippagionanbae yncnao? HackinbsKH TOYHO Iojlae KAJBKVIATOD 1Ii
ymesa? 3pobiThk BHCHOBOK.

Ar y kanbKyJaaTOPL MOXHA 3aaTH YHCIO 17

IIpuaymailiTe BUPAs, y AKOMY 3MiHHI OyAYTE palioHATLHUMH
yHcnaMi, AKl MOo@XHa 3alaTH TOYHO, a peayiabTaToM OvVie Jli-
cHe abo ippanioHAJLHe YHCI0, AKe KaJdbKYJIATOpD Bigobpamae
Habmmxkero, OBYHENiTHL 3HAYEHHSA [[BOT0 BHPa3y 34 JIONOMOTOK0
KalbKYIATODA.

* 3pobiTh BHCHOBKH: KOJH olepanil 3 ailicHEMH 4YHcJIaMH
MOMKYTE He JaBaTH OYIKYVBaHOro peayaesTaTy?! JlK v Takux BH-
najgkKax norTpibHo poMaratruca DarkaHoro pesyabtary?

448, 449. BukoHaiiTe 3aBJaHHA 3a JOMOMOT0K KalbKVIATODA
Ta/abo iHIIKUX mporpaM, AKAMH BH KOpHCTYVETecsd A8 obunciIeHb.
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Ho n. 15 «Bracmusocmi apudmemudinozo K6adpamnozo Ko-
pensn»

481(6), 497. Buxonaiite obuHciaeHHA 34 JONOMOION Kallb-
KyJadaTopa, He CHOpomyIYH NonepelHLO BHpasa. HERil coocib
po3B’'A3yBaHHA BUABHBCH NIpoCTiINM — Ha nanepi abo za gono-
MOI'Ol0 KanbKkynaTopa?

Ho n. 16 «Tomoxmni nepemeopenna 6UpL3ie, AKI Micmamo
Keadpamui Kopeni»

ObuncaiTe 3HaAYEHHA KLIBKOX BHPa3is, HABEIEHUX Y 3ajladax
515, 516, 529, 3a gonoMorow KalbKyaaTopa Oes nmolnepelHbLOTD
copolleHHEs BHpasiB. Um 6yae oTpEMaHo TOUHHI peayibTarT?

Jon. 17 «Pynxyin y=+/x ma it zpagin»

3a JjonoMoroo tabiaMuHOro pejakTopa modyayiite Tabuuniiio,
AKA MICTHTEL HADIp 3HAYEHE APIYMEHTIB 1 BIANOBIMTHHUX 1M BHAUEHE

hyvEKOIL y= Jx. ITobyaviiTe rpathik 3a miew Tabanmero.

o n. 18 «Keadpamui pisnannsf. Pois' a3yeanna HenosHux
KsadpamHux pieHAHDbY

* 3anumiiTe, aaropHMTM AN8 po3B’ A3VBAHHA HeNOBHHX KBa-
ApPAaTHHUX pPIBHSAHL 3ajle’KHO BlJ IXHLOI'O BHAYV.

Ho n. 19 «Dopmyna xopenia keadpamiozo piegHANHAY

* 3anuuiiTs aAropuTM, AKHI 3a KoedlinieaTamMn a, b 1 ¢ pis-
HAHHA ax®+ bx +e =0 sHaxoauTsh itoro xKopesui. ki oxpemi Bu-
najaky norpibHo poarasHyTH?

* 654, 655. 3anumIiTe aNrOPUTMH AJIA pO3B’ A3YVBAHHA IHX
3ajlau MeToA0M nepedopy. Aka indopManis B yMoBax IHX 3ajaq
no3Bosife 3pobUTH BHCHOBKH, MO TYT, Ha BIAMIHY Bij 3anau 662
i 663, Mo:Ha 3acTocyBaTH MeTo] nepebopy?

Ho n. 20 «Teopema Bieman

I[TpuaymaiitTe nBa yHeNa, NecATKOBHI 3aNHC KOMHOIO 3 AKHX
MicTHTE Kinbka nudp o Ta miensa koMd. BUKOpHCTOBYIOUH HACHT]-
QOK 3 TeopeMHu, obepHeHo1 o TeopeMn BieTa, ckaaaiTes KBajJpaTHe
piBHAHHA, [JIA AKOro JaHi unciaa € KopeHaMmu. JIna obumcieds
BHKOpHCTalTe KalbKYJIATOP.

Ho n. 21 «Keadpamnuil mpuiiens»

* 3anMIdiTh aJTOpHTM A8 PO3KJIajJaHHA KBaJpaTHOT'O TPH-
yjJeHa Ha JiHitiHl MHOMHHKH.
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* 757. CTtBopiTe MaTeMaTH4YHY MoJelb AJA po3B'A3yBaHHA
I[iel 3ajladl B 3aralbHOMY BHIJIAIL,

* 760, 3anuumiTe anropuT™M A8 po3B’A3YBAHHA 1liel 3agaui
MeToJoM Hnepebopy.

Ho n. 22 «Posze'asyeanna pieuanv, axi ssodameca do xea-
dpamuux pisHAHBY

* 3anHIITE AATOPHUTM AJA pO3B A3YBaHHA OIKBaApaTHHX piB-
HAHL. MoxHA BHKOPHCTATH AK MANPOrpaMy AJTOPHTM, AKHH
BH VKJANMW VI8 po3B’'A3YBAHHA KBAJIpDATHUX PIBHAHL (IHUB, 3a8B-
naHHA A0 1. 19).

*# 787. SanunriTe aaToOpHTM AJf PO3B’ A3VBaAHHA IIi€l 3ajadi
MeTonoM nepebopy.

Ilporsarom HaBuankHOIO POKY B pyOpuni «llpy:aumo 3 KomM-
n’ooTepoMs» BaM Oyio sanpomoHoBaHo Oarato 8aBlaHb A
poas'A3yBaHHA MeTOoJoM nepedopy. [Ipoananiayifte i sasjJaHHA
Ta 3pobHiThE BHCHOBOK, YOMY aHIIiHCcEKOKN MOBOIO MeToj nepebopy
mae HasBy «brute forces».

Ho n. 23 «Payionanvii pisHARNA AK Mamemamuyini modeni
PEAALBHUX cumyayil»

* Yu MoHA 1A pI3HUX 3a7a4 [[bON0 OYVHKTY CTBOPUTH OJHY
i Ty caMy MaTeMaTHUYHY Mojenk? CnpodviiTe agaliTi Taki 3agaui
Ta CKJACTH CIIITBHHH aJTOopHTM AJA IXHBEOI'O po3B A3VBAHHA.
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NMPOEKTHA POBOTA

Ila pybpuka agpecoBaHa nepeayciM THM, XTo Dasae HaBYM-
THCH CAMOCT1HHO 3100yBATH 3HAHHSA, TBOPYO MHCJIHTH, (hopMYyBa-
TH, BHCJIOBJIIOBATH TA BiICTOIBATH CBOIO TOYKY 30pYy, BHCYBaTH
rinoresn, 3HAXOJAHNTH HaHOlIbIN pamioHANILHI Ta HecTaHJAapTHI
plllleHHA.

IlepmuM KpokoM, SKHI MOMe JOINOMOI'TH B JOCATHEHH] IIUX
IIijed, € y4acTh V NpOEKTHIH poDOTI.

IIpoexkT — e camocTiMHEe JoCTaii7xKeHHA 34 BHOpPAHOK TEeMO0,
AKe MOMKHA BHKOHYBATH AK IHJIHBIIYAJIBHO, TAK 1 B rpyIil.

IHaMo KlnbKa nopaj oo opragisanil poboTH HaJ NPOEKTOM
Ta ohopMIIeHHA pe3ayJLTATIB JocaijKenHsd.

1. Ilig gac Bubopy TeMH NoTpiOHO BpAXOBYBAaTH 11 aKTYANBHICTS,
HasiBHICTL JKepea 1H(QopManili B JiTepaTypl Ta 1HTepHeT-
pecypcax. Ilpu nsoMy ayie BaxnupBe Ballle DaxKaAHHSA IIpO-
ABHTH cebe JocaiffiHHKOM ¥ poboTi caMe HajJ BRODAHOIO TEMOIO.

2. Pobory nounHaioTs 3i cKAATAHHA DolepelHBOrO MIAHY, V AKO-
MY BHKJIAJAIOTE 3aJIVM Ta eTanu peanisamnii sagymanoro. Ilicaa
O3HAHOMIEHHSA 3 OCHOBHEMM Jixepenamu indopMmanii ck1aanTs
OCTATOUYHHH IJIaH 34 JONOMOroI KepiBHHKA NPOEKTY.

3. Baxnuso uiTko chopMya0BaTH il AocaigsKeHH. Ix moxkHa
sanycaTH, HANPHKIAL, V TAKWH cooeld: BHBYNATH, ONMHCATH,
NIpoaHali3yBaTH, JOBECTH, NOPIBHATH TOILIO.

4. Pobory saBepmyoTh HiAOUTTAM MHIJICYMKIB JocHijKeHHS,
pobaATH BUCHOBKH, HAKPECAIIOTH NEPCIEKTHBHY NOAANBIIOT0
BUBYEHH#A TEMH,

2. llpubansanit obear poborm — 10-15 ctopinok. HoaaTkoBo
MOZKHA HaBeCcTH LIOCTPATHEHHI MaTepladl.

6. Pﬂf’lﬂTﬂ Mozke OVTH oopMaeHa v BUraA41 pedepaTy, JONOBIAIL,
KoM’ oTepHOl nNpeseHTallil.

Bukxonanua npneu*mni‘ poboTH B rpyvoax ayse xKopucHe. Bn
HaBYHUTecHd NMpaloBaATH B KOMAaHIL, cAVXaTH IHIIINX, po3B’ A3VBATH

KOHGMIIKTH Ta 3HaAXOANTH Komnpomicu. KoeH 13 Bac Mae cBol
CHJIBbHLI CTOpPOHH, 1 poboTa B rpyni Jo3sojisde oOMiHIOBaATHCH

AHAHHAMH Ta JoeBifoM. 'pynose obroBopeHHA YACTO MOPOJIKVE
Oinsmme igel, Hid IHINBLAValbHa podoTra. ¥ MalHOyTHROMY Bam
NoBeJleThcA MPAIIOBATH B KOMAaHJAaX, TOMY IPYHOBI NPOEKTH J0-
NOMOMKYTE MATOTYBATHCA 10 ILOIO.
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Pexomenganil moao BHKOHAHHA NPOEKTY B rpynmax

1. Posnoainite Mix cobow ponil. KosHI 3 Bac MOBHHHI MAaTH
YiTKO BH3HAYEeHY pOJib YV NpPOeKTL (HanpuKIajl, JocHigHHILA,
opratisatop, npesearepka tougo). Ile pomoMarae VEMKHVTH
Xaocy Ta sabeanedye plBHY y4acTh yeix WieHIB I'pVIIH.

2. CteopiTek rpadik BHKOHAHHA 3aBjJaHb, meD VHHKHYTH 3a-
TAryBaHHA TepMiHiB. BH3HauTe etann poboTH Ta AelaaliHH
ANA KOXKHOrO.

3. Hanaroabre peryiasipHy KOMYVHIKALIK MiZ y4acHHUKaMM Ta
yHacHHIAMH rpynu. BukopueToByiiTe oHnalH-1LIaTgopmMu
(manpurnan, Google Docs, Zoom) ans obrosopenHsa ifei Ta
0OMIHY MaTeplajJaMH.

4. ¥ecl yY4acHHKH H yY9acHUIN] FPYVOH NOBHHHI PO3YMITH MeTY IpO-
EKTY Ta MparayTH o il gocardnedHda. lle nonomarae abepertn
MOTHBAILLID.

2. Ilicna 3aBepmieHHA NPOERTY 0OroBOpITH, IO BiAJIOCH, a IO
Mo HA nokpamuT. lle fonoMoxe BaM BUNTHCH HA BJACHOMY
nocBial.

Huxxue HaBejleHO peKOMeHJOBAHWI CHHCOK TeM, AKI MOMHA

BHOpaTH 418 NpoeKTHol poboTH.

1. Maremaruunl Moaesi OloLMKeTy POIHHH

2. Icropia yaacrl KoMaaau Yepainn B CeponecbKHX maTe-
MATHYHHX oaimmiagax cepen gisuar (EGMO)

. I'padikn ax MaTeMATHYHA MOAEJb JKHTTEBHX NPOLECiB
. MaremMarTHra 1 JIHrBiCTHKA

. SACTOCYBAHHA MATEMATHKH B JocaimenH]l gemorpadiuamnx
IpoleciB
Enementn dpiHAHCOBOI MATEMATHKH: HALIHKH TA 3HHKKH

Jeonapa Eilnep — BHIATHHH MaTeMATHE

. MaremMaTHuHi TépMiHH Ta CHMBOJH. [cTOpia BHHHKHeHHSA
1 PO3BHTRY

. Aaroputm EBkaiga ra aimiiai giodanTosl piBHAHHEA

10. Ilapagoken Teopil MHOMKHH

11. Maaa Teopema Depma

12. Momyk imBapianTa

13. Hpunnuun kpaiiasoro

ok QO

o & o

=
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BIANOBIAI TA BKA3IBKM 10 BMPAB

48. 0,3. 49. 5. 1. L o2. Hi. Bxaziexa. llogaliTe nanmnii

32
(a-1)°
npib vy suraani =Wk 6. 1) fxmo a =0, To KopeHiB HeMae;
1

axmo a0, To x=—; 2) akmo a=0, To x — OyAbL-AKe YHCJO;
a

dakmo a0, To x=1; 3) Ak a=6, 10 ¥ — OyAb-AKe UHUC]I0;

AKIMO a+6, To x=a—06; 4) AaKkmo a=-2, To KOpeHIB HeMae;

AKO a=2, To ¥ — OyaAb-ike YHCI0; AKMo a#—-2 1a# 2, TO
1

a+2

x= . 97. 1) dxkmo a =—3, To KopeHIB HeMae; AKIO @+ —3,

TO X =

; 2) axkmo a=0, To KOpeHIB HeMae; ARIO a=9,

. a-9
TO X — OVAB-AKe 4HHcHo; AKmMo a0 1 a+#9, To x=——.

a
98. 13 552 rpH 61. -4 npy a=2b.

71.1) —=: 2) ——. 72. 17 2: 2) —> . 788, . 9) - ° .
i e T

R D [V *"*ﬁ. 80. 2) 5: 3) 4%. 81. 2) -3

e
n-5 (x=T)° ‘ y+2

3)—-4,0.82.1)1; 2: 356: 2) 1; 2: 7; 14:3)1; 2; 8.83. 1) 1; 3; 9;

2)1; 2; 4; 8; 3) 2. 84. 5 mepaneii. 83. 1) —2; 2) EDPEHj_B HEeMAE.

105. 6) i 7) = 55 8) i . 1086. 5] —; 6) i
p-5 16y -y 12b -6 x y+2

109. 2) 4. 11ﬂ.1]— 2)0,1.111.9)1,2; E]— 113. 2) -
17 b Eb+9

2n° 2-2b a+b 100b°
.., 2 - -II'E- ]. L. ;. 2 _; 3 i ;
Om* - n* ) 8b° +1 } ab ) 2x ) (a® - 25b%)°

4) i 120. 8 . Brazisxa. llogaliTe KoxHHN 13

y-2a (a-1){a-=4)
AofAaHKiB V BUrAAgl pisEuini asox apobis. Hanpuwnan,
- : = : . . 121, 3 . 124. Braziaxa. lo
(a-1a-2) a~2 a-1 {u TWa - 1}
KOMHOTI0 3 [pobiB, 3allMCAHHX V JIBIH YacTHH] plBHOCT1, Aoma-
Te 1, a 7o npasol YyacTHHH Aopaiite 3. 125. b Tpoana. 126. Tax,

Tpeba 5 MoHeT o o rpH 1 3 MmoHeTH no 2 rpH. 127. Ha 67,7 .

a+3

114.1)
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152. 1) -5: 2) 0.9: 3) —5. 153. 1) g; 2) 1""—1 154. 83. 155. 10.

156. 7 abo —7. 157. 2 abo —2. 163. 50 1, 30 .

167.1) = 2) =5 3) —=; 4) —; L= . g) 22

1-a b-3 3c—1 i1 —2b a+ o rX+3

2 a+2 xr+38 a-4

: 2)-1; 3) x+y; 4 . 169.1 2 :
- b ) Bl L a-2 ) r—-8 ) 2a

8-1. 5)2: 6)a—2. 170. N T—%. 2) c—5: Ihe:

a T—x

168. 1)

1

Y +E_ 173. 1) He zanexnTh; 2) 3anexKuTh. 170. 1) l:T 2)a—3;

a

a+b at+ b a’

3 1; 4 . 176. 1 s 2) —a. 179. Dks—: 2) 1.
) a+ ) - ) " ) —a :I'bJ )

180. 1082,4 rpu. 181, Ha 9,4 % . 183. Brasiexa. Ilopaiite na-
HUil Bupas y suraagi 10-3" —5-2". 184. 480 kr, 185. 1500 rps,

2100 rpn. 186. 2 roa. 187. 9 ropobnis, 10 ronydie, 11 ropanns.

196. 2) Kopenis Hemae; 3) —2; 4) x — 0VIb-gKe unciao, Kpim 2;
3) x — Byab-arke uMcno; 6) 3; 7) 0,9; 8) KopeHiB HeMae:

9) -é; 10) 17; 11) 12; 12) 13; 13) <4:°4; 14) 0. 197. 1) —-1;

4)

2) kopeniB Hemae; 3) 10; 4) KopeHiB Hemae; 9) ¥ — Dyab-fAKe
yueno, kpim 05 6) 6; 7) x — Oyab-ake uncno, Kpim —0,3; 8) —3; 3.

198. 7. 199. 10. 201. 1) %; 2) KopeHis Hemae:; 3) 7; 4) 0; -2;

2) kopenis HeMae; 6) 0. 202, 1) =0,9; 2) —4; 4; 3) KOpeHiB HEMAE;
4) —9. 203. 2 km/ron. . 204. 29 km/ron. 205. 9 kMm/Toa.
206. 1) Kopenis memac; 2) 0. 207. 1) 0,6: 2) 0. 208. 1) Axmpo
a+1,70 x=1; akmo a=1, To KopeHIB HeMae; 2) AKOIO a # —9,
TO X'= a; AKII0 a = —9, TO KOpeHiB HeMae; 3) Akmo a=0, 10 x —
Gyab-AKe uncno, KpiM 3y akmoa=0ia # 3, To x = a; AKmo a = 3,
TO KOpeHiB HeMae; 4) AkKmo a#= 7, Tox=a abox=6; akmo a="1T,
Tox=6;9)axmoa=4ia=-2,To0x=4abox=-2; axmoa=4,
TOXx=—"2; aKmoa=—"2,Tox=4;6)akmoaz4dia=x-2, T0x=0a;
AKIOI0 a =4 abo a=—2, To KopeHiB HeMae. 209. a = 2 abo a = —2.
210.a=-9, aboa=-3, aboa=0. 212. 70 000 memkaHIiB i Me1-
KaHOK.

240. 2) 2,7. 241. 2) 9-112%. 249. 5. 250. 6. 256. 31 GonBaHKa.

257. 80 000 MemKaHIIB i1 MEIIKAHOK. 208. 2 KM.
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271. 6) —%; 7) 3; 8) ;. 272. 5) 16: 6) 144. 282. 1) =3:

2) -5; 3)-2; 4)-T; 5)0; 6) 2. 283.1)4; 2)1;.3)-1; 4)86.
284. 8-107" cm?. 285. 1,717-10° mm?® 288. 8 xs. 289, 5,34 kr.

1 1

290. ¥V 81 paa. 291.1) ; 2) —4b*; 3) 15¢ + 5; 4) ——.
a+b m
2a° 1-6b
292.1]32 % E}IT 293. 1) -1 abo 0; 2) 3 abo 4; 3) 4 abo 5;
ﬂ -

4) 2 abo 3. 294. 1) 6 abo 7; 2) 4 abo 5; 3) 4 abo 5; 4) 4 abo 5.
296. 12 kMm/ron. 297. 5 rog 49 XB.

324. 1) 2; 2) —1; 3; 3) kopeHis HeMae. 325. 1) 2; 4; 2) —1; 1;
3) KopeHIB HeMae. 333. 1) a=2 aboa < 0; 2) a=6 abo a > 3.

339. 1) llpn k=2,25; 2) takoro 3HadYeHHA k He ICHYVE.

337. Ha 31,6 % . 338. 3Mermuaaca Ha 9 % . 340. Kopenis He-
mae. 341. 36 moner, 24 MoHeTH,

346. 1) Kopenis Hemae; 2) —1; 3; 3) 2. 347. 1) —3; —1; 2) ko-
peHiB HeMmae; 3) —1. 350. 3) 0 <a <4. 351. 38) a=0 abo a=1.
302. 3) 0=sa<l. 353. 3) 1=a<=6.362. 4.

388. 1) -10; 2) 25; 3) —-23,8; 4) 13; 5) 216. 389. 1) 13,4;
2) 21. 391, 2) x<(0;8) x — Oyap-Aake uncno; 4) x=0; 5) x=28;
6) x<8;, 9) x — Ovab-Axe uncno, BigmiHHe Big 8; 10) x=0
1ix#9:11) x=20; 12) x=0; 13) Takoro 3HaueHHA X He icHye;
14) x — Oviab-Are uncno; 15) x=0; 16) x — Oyab-AKe 4uHclo,
Biaminmee Big 0. 392, 2) y<0; 3y y=0; 4) y<0; 5) y=0;
6) y=0; My=0iy=+1. 39556) —10; 10. 394. 4) -T; T.
397. 1) 167; 2) 2116; 3) xopenir Hemae. 398. 1) 4900; 2) kope-
HiB Hemae. 899. 1) Hxmo a#01b+#0, Toa i b — uncna oxgHOroO
3Haka; ARmo a=0, To b — OyaAb-AKe YHcao; AKmMo b=0, To a —
oyae=ake uncao; 3) akmo b=0, To a=0; akmo b=0, To a —
Oyab-gke umcao; o) Axkmoe a <0, To b<0; akmo a=0, To b —

Ovae-axke uncno. 400. 2) Brasiexa. x*—4x+5=(x— 2)*+ 1.

401. Brasiexa. —x* 4+ 6x - 12=—- (x— 3)* - 3. 402. Bupas 2.
403. 1) 0; 2) xoperis Hemae; 3) 1; 4) —2; 5) —1; 1; 6) 1. 404. 1) 0;
2) KopeHiB HeMae; 8) 1; 4) 3.405. 1)a>-1; 2)a=-1; 3)a < —1.
408. 1) Axmo a=0, To x=1; akmo a=0, To x=1; 2) axmo
a=1, To x — OyAL-AiKe uHCcH0; AKmO a+# 1, To x=0: 3) AKmoO
a=0,T10 x21, akmo a#0, To x=2; 4) akmo a < 0, To KopeH1B

HeMae; AKmo a=0, to x=a“+ 2. 409. a <0 abo a=1.
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a+10
D—a

410. 44 160 rpu. 412. 13. 413, . 414, 27 xymop 1o 100 rpy,

4 gyniwopH oo 200 rpH.

422. 2) {-2, 2); 4) O, 423. 4) {5}. 433. 32 000 rpn, 7360 rp=.

43496 nepen; 435. 1) 22322 9y 2 .. 43R 1.4 xm/ron.

b 1-b

m
455. Brasziexa. Hexalt — 1 £ JaHi panmioHANbLHI "YHcAa.

n q
;i ; +
Topi ixEa cyMa JnopiBHIOE i np. TOOTO € YHCJIOM BHAY - -
niq &
ne seZ, telN. 456. Brazieka. Sximo npunycTHTH, O[O0 AaHa

cyMa € pallioHaJbHMM 4YHCJI0M, TO 13 IILOr0 BHILIHUBAE, 110 JdaHEe
ippanioHajIbHe YHCA0 MOKHA TOMATH YV BHMIAAL pI3HHIL ABOX

panioHaAJILHHUX 4YHcela. 457. 1) Hi, sanpuxaan, Jﬁ +(—J§]=ﬂ;

2) Hi, HATTpHUKJIAM], V33 = [Jﬁf = 3; 3) Hi, HANPHK.JIAJ, J3:0=0.

2
459. ¥ TperboMy mifis3Aai Ha mocroMy mDosepci. 460. b—

a
461. 120 ra.

491. 1) Hi npu akomy 3HaveHHi x; 2) 3; 3) —1; 3. 492. 1) -
2) 2. 495. 12 nnamok. 497. —4.

525. 1) 6+/2; 2) 1142; 3) 1043; 4) 95a; 5) —a+Jab; 6) 0.
526. 1) =6+3; 2) 67b; 8) 10a*Ja. 528. 1) 16+ 3;
2) —105-5; 3) 1; 4) 1; 5) 4. 529. 1) 10—4+/2; 2) 74; 3) 4;

6 4 41’_ J_+~.|'"_
4)32.536.1) Ja-2:2) — =~ __. 3
) ) }m_ J— ﬁ 1'E E \J'II!—.'-‘

Jab 1 3 3Je

6) ~—. 537. 1) B it s ) :
Jab J;,_r Je +5

2 a+¢r
538. 1) m'V-m: 2) a’v®Vb; 3) -2x*Jy; 4) m’n®Jmn;
5) —3xy" J5x; ' 6) 8ab'\b; T7) —11m°b°2m; 8) mnp’/-p.
539. 1) -m®=m; 2) a"b*Va; 3) -TaJb; 4) a'b*Jab;
5) —3x"y'"\8xy 6) —5m°n’p® [-2p. 540. 2) Ockinbku 3 yMOBH
punmBae, mo b<0, To by-b=-V-b*; 3) Jc'; 5) —\W;
8) Ja’b®. 541. 2) —\54n?; 3) p*; 6) —J/-5a’. 542. 1) Ja -1;
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Va 3) Jx: : \(E; 2) Jx. 544.1) V2 +1;
Ja N m

2) V3+2: 3) J_+J§. 545. 1) J7T+1; 2) J6+35 3) J5+/2.

546. 9. 549. 1) 4+/2; 2) 3J3 +1. 551. 37.5 %. 552. 180 nera-

neit. 553, 18 % . 554. 9.

567. \17. 568. \6. 575. 1) 0; 1; 2) 0; 1; 3) KopeniB HeMac;
4) 1; 5) 4; 6) 1. 577. 4) 5—2+/3. 578. 2) —/2..579. 0. Brasiexa.
JliBa YacTHHA NLOTro PiBHAHHA HaAOYBaE TIABKH HeBiJ eMHHX 3HA-
YyeHb, a4 IpaBa — TiABKH HeflofaTHHX. 584, 1) J7-1; 2) V3 - V2;

3) 3-3; 4) 6-2. 585. 1) V5-2 2) V56-2; 3) 5-23.

586. Axmo a =0, To oAHH KopiHb; AKIo0 a < 0, To KopeHiB He-
mae. 587. 2va +1 npia>1;3npu 0€a<l. 588. 12 npn a > 36;

2.Ja npu 0<a<36.589. Onena. 590. V marasuni «Mopnuii
oaars, 991, 63 kr. 992, 3 km/rog. 993. 1 roag 12 xs.

612. 1) 0; 14; 2) xopenis Hemae. 613. 1) 0; i::; 2) _2&; Zv'ﬁ.

618. 6; 7. 619. 9; 10. 620. —1; 0 ado 0; 1. 621. —3; -2 abo 3; 4.
622. 1) 4;: 2) 0;: —8; 3) =9; 9. 623. 1) —5; 2) Takoro 3Ha4YeHHA M
He icaye. 628, 1)0; -3;3: 2)0; 1; 3) 1; 4)-2; 2. 629. 1) 0; 7; -T;
2 0: &5: —T: 3) 41%: 1,b. 630. 1)-8: 2) 3: 3) 0,5: —-2;
4) TaKoro sHadeHH#d He icHye. 631. 1) a=4, x,=-4; 2) a=0,

x;=2 abo a = £1} x, =§; 3)a=3, x,=—2. 632, 1200 rpn.

633. 378 rpa.
643.1) 1; =~ 2) 1; 9: 3) E R L PYVIRTY WA |
6 2 3 T
645. 1) 43 -3.5; 2) 1: H%; 3) 2: %; 4) —-3++/15. 646. 1) 3: 9:
£5%.14 | .
2) Z=0. 647.7. 64838 ow. 649.6 i 14 a60 14 i 6.
650, 1) 5: 2. (%) 1. V&: 36 -2 4)-1; 3.
5 3 22
651. 1) —/2, —242: 2) 2: J3: 3) 1: E. 652. —20: 4. 653. 1: -%.

654. 10: 11, _Eﬁﬁ. 13; 14. 656. 8 cm. 657. 6 cm abo 12 cm.
658. 16 cm, 80 cm. 659. 9 cMm, 40 ecm. 661. 16 masn abo 48 mas1l.
662. 9; 11: 13. 663. 4; 6; 8; 10. 664. 9 xomanxg. 665. 15 cTopin.
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666. 1) -8; -7;0; 1; 2) -1; 1; 0,6; —0,6; 3) -3+ -.{1_5; 4) -2;: 2;
5) 3: 5; —3;: —5: 6) 2: —-2. 667. 1) -12; 2;: =2: —8; 2) 3:

3) 15; -T++/34; 4) 9; -9. 668. 1) —10; 2) 3. 669. 1) é; 2) 3.

670. 1) b=-2: 2) b=—-12 ab0 b=12. 671. 1) b=13,5; 2) b=—8

abo b=8. 670. 1) x=—2a—-1 abo x=—a;"2),x=2a abo x=4;

3) akmo a =0, To .tu:=E abo 1':—1, axnio a =0, To KopeHiB

ad rs

1 1 1 1

—, TO X=—, AKIO a#—, TO X= —.abo0
2 3 2 2

1

.'a;'=2 e 676. 1) x=3a—5 abo x=—a: 2) x=—3a aba x=4;
ﬂ__
1

3) akmo a=0, 1o x=1; akvmwo a=0, To x=1 abo x=-—.
il

HeMmae; 4) AKOoO a=

677. 1) b=0 abo b:-?; 2) b=-5, abo b=2+6, abo b=-26;

3) b=19. 678. 1) b=0, a6o b=-0.5, a6o b=0s5: 2) b=—3 abo
b=—5. 679. 17 saroffie, 680. 14 apxyulip. 682. 2>, 683. 4,

J17. 342. 684. 90 geraneii. 685. 45 1, 75 1.
699. x. =10, g = —20. 700. x,= -6, p=—1. 701. x,=2, b= 14.

702. x,= 1,6, m =—1,28. 703. —20,5. 704. —7. 705. J17; - J17.
700. x,=1, 2:=99¢=9.710. x;, ==1%2, x;,=—6,a=84.T11. x, =9,
Xe=—2,M=x18. 7T12. 2, =1, 159759, n=-9.7T10. 1) 1,5; 2) 69.
Braazieka. If+.r§ =(x, +:a:'21I2 —2x.x,: 3)57: 4) 567. T16. 1) 80;

1 2;
2) —E; 3) J89. Brasiska. [:l:,-:u:1 ‘= \/I{.r._,r —.r,]z. T17. x>+ 12x +

+17=0.T18. x* - 18x+49=0. 719. 6x°*— 14x+3=0. 720. x* -
-T10x+8=0. T21.a=2 a60a=-2. T22. a=6 abo a=-6.
724.1) T; —T; 5; —5; 2)=11; 11; —1; 1; —4; 4. 725. 1) -9; 9; —6; 6;
29 —17: 1T: =Tz T 3. 726. b=¢c=0 abo b=1, ¢ =-2.
727.1) a=2; 2) rakoro aHaueHHs a He icHye. T28. a = 2. 729. 150.
730. Ha 25 % . 7383. 4 pagn nmo 12 gepes.

(4

2a—3 b-3 e+1 m®+m+1 r+4

742. 1 . . 3 . 4 . e -

) a-6 " ) 9h-1" ) c-2 ) m+10 ) r+8

g) —=22 Mgy 253, oy 8FL, gy O70 nig. 1) =8: 2) <o
sn+1 x-1 a—>5 b—-1

2b+1
bE‘

.3) —2.750. 1) (x - ) x
C

3) -:—. 745.1) —4: 2) —14.746. 1) 1; 2)
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x(x — 9y): 2) (a+9b)(a — 4b); 3) (3m +n)(m —3n);

4)(4x —y)(x —y). 751. 1) (a — 4b)(a — 10b); 2) (3D — 2) (4D + 3e).

792. 1) Hdxkmo a=3, T0 x — OVAb-AKe UHCN0; AKIO a =—2, TO
a+3

KOpeHiB HeMae: AKIMMo a#=3ia#=-2, To x= : 2)armoa="17,

a+2
TO ¥ — OyAb-AKe YHCIO0; AKINO a =1, TO KOpeHIB HeMae; AKIIOo
2a+1
a-1
qHca0; AKIO a =1, To KopeHIB HeMae; AKMo a=-8ia=1, To

= f 755. 2'° kinobaitru. 757. 6,8 %. 759. 1) Kopenis e-
ﬂ —_—

Mae; 2) —4; 3) 3; 4) y — Oyab-AKe piilicHe uHca0, BigMiHHe Big
-4 i Big 5.

763.1) -4; 1; 2) —-1; 3) -2; 4) —2; 10; ) 7; 6) —6;.7) =5; 10;

8) 5. 764. 1) —1; 2) —0,25; 3) 8; 4) —3. 769. 1) 6: 2) 5; 3) T;
4) 6. 770. 1) 10; 2) -7. 771. 1) 3+18; 2) -23; 1:3) -27; —1;
4) 3. 772. 1) 4; 9; 2) 5. 773:'1) —-2; 9: 2) 4;-0,4; 3) —1; 18;
4) -2; 5)-3; 6)2; 7 9:8)1. 774.1) <8; 12;: 2) -3; 13;

3) —60; 20; 4) —3; 2) —9; 24; 6) —20; 2. 775. 1) -g; 14; 2) —a6; 60.

40, 1) —16: 12;: Zie20; 2. 1ii. 1) =9; 2) KopeHIB HeMaeE.
778. 1) —-15; 1; 2) 1,5, 779. 1) —/3: V/3; —3: 3; 2) —6; —4; —1; 1;
3)0: 3:4)-1: =33 1. 780. 1) -%; 1:°23,0,9. 781. 1) -1: T7: 2: 4:

2) —6; —2; ~4++/20; 3) —-2; 1: 4) —g; 10. 782. 1) fIkmo a =1,

gaxiia#l, 70 x= . 199. flKmo a =—8, To x — Oyiab-AKe

X =

TOx=Tuarmo a=T, Tox=lakmoa#l1ia#7, To x=1 abo
x=T;2)akmo a+1lia=T, 0 x=a; akmo a=1 aboa=7, T0
2

KOpeHIB HeMae; 3) akmoa#21 a# E. To X = 3a abo x = 2; AKImMoO
a=2abo a= g, To x =23 4) akmo a =0, To x — O6vb-AKe YHCIO,

BiIMiHHe Bl —3; KO0 a = —3, TO KOpeHiIB HeMae; AKOwo a =0
ia#—-3, 70 x=0l 783. a=2u'rf:, abo a=-2~f5, abo a=6.
785. 1)a=0ab0a = 4; 2)a=4; 3) 0 <a <A4.

788. 50 kM /ron, 60 km/ron. 789. 75 km/ron. 790. 80 km/ron,

60 km/ron. 791. 12 cropinok. 792. 30 »°, 25 . 793. 6 aHis.
T94. 31 km/roa. 795. 10 kMm/roa. 796. 3 kM/roa. 797. 32 KM /rox.
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798. 45 nuis, 36 auis. 799. 15 rox, 10 roa. 800. 21 roxu, 24 rojl.
801. 80 r. 802, 30 kr. 803. 3 km/roa. 804, 5 rox. 805. 4 roa,
6 roa, 12 rox. 806. 80 kM /rox. 807. 24 gerani. 808. 12 rox.
810. 6.

4

824. 3) E 830. 4) 1, 2, 3. 833. . 834. Brasiska.
3 a(a+12)

PoarnaaeTe pi3HHNO JiBol Ta NpaBol YACTHH JaHol piBHOCTI,

Bﬂﬁiﬂﬂﬁa 1. 906. a = 3.

3

BIANOBIAI 4O BABﬂAijb
«[NEPEBIPTE CEBE» B TECTOBIW IDGPMI

Homep _gnuep 3asadi '

eaind 08 B N "h@ﬁ 6|78 @i“ 11| 12
1-B:
1 B|B|AJA|T | B|T/|B B |2-T;
| 3-A

I :
-  1-B:
2 B|lr¥E|r|lala|Pts|B]|B|A]|2-A:
b 4=1
I -1
3 B|TF|B|B|B{ w|B|T|A|A|T |2-B;
1 '  3-T
| i |1_I..;
4;5%? B|B|B|B [B A|B|T|B|B|A|2-B:
%‘q’, 1-A:
% B|r|c|B|lA|lA|[B|A|T'|B| A |2-B:
| 3-11
[ 1-]1;
6 r ByWA|B|A|B|B|A|T|B|B|2-B;
\; | 3-B
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NMPEAMETHUN NOKAXYUK

Bepmmuua napaboan 107

BuHeceHHS MHOMHHKA 3-111]
3HaKa KopeHda 152

Bupaan apobosi 6

— panioHanabHi 6

— mim 6

Bitra rinepboan 91

— napaboaun 107

BiaactuBocTi apudMeTHUYHOTO
KBajpaTHoro Kopensa 143

— ¢TelneHd 13 LIJIHM NOKa3HH-
xom 80

BHecenHA MHOMHHMEKA 1]

3HaK KopeHa 152

'inepboaa 91
I'padiunnit MmetToq
pO3B'A3VBAHHA pPiBHAHL 94

JINCKpHMiIHAHT KBaJpPaTHOI'O
piHARHA 187

— — TpHuneHa 208

HonycTnMi 3HaYeHHA 3MiH-
HUX T

I pid HecKlIHYeHHH I Heleplo-
IUYHHI gecAaTKoBHH 134

— — nepiogHYHHH JecATKO-
Bui 133

— panioHanbHEUil 7

Enement MEo:xHHEHE 126

Kopiab kBagpaTHuit 112
— — apudmMeruyHuil 113
— KBanpaTHoro tpudiaena 208

Meron zamian aMmiHHol 215

Muosxura 126

— nilicHnx uyncea 135

— HATVpPAJBLHHX uncen 132

— nopoxxHEa 128

— panloHaJIBHHUX 4ucen 132
— ninpx uneen 132

()bepHeHa nponopHiiHICTE 89
OcHOBHAa BJIACTHBICTE palnio-
HajJlbHOro apody 12

[NapaGona 107
ITepioxg apoby 133
IlizxopeneBuii sBupas 113

INigmBoxuEa 128
IHopagor ancna 72

Panukan 113

Pisni muoxuan 126
Pisuanusa GikeanpatHe 215
— KBagpaTHe 179

— — aBefieHe 179
— — HenoBHe 179

— ninifine 178

— neplinoro crenesd 178
— pamiosankHe 61

— piBHOcHIBLHIL 61

CraHgapTHH#H BHTISJ] YHC-
na 72

CTenmiHbL 3 HYJIBOBHM IMOKA3HH-
KoM 71

— i3 ginum Big'eMHHM IOKas-
HUKOM T1

Teopema Bieta 197
—, obepHeHa 10 TeopeMu Bi-
era 197

ToromxnuicTs 12
Toroxuo piBHI BHpazn 12
Tpuunen kBagpaTaui 208

@opMyJia KOpeHIB KBAaIpaTHO-
ro pisaaaHEa 186

“Imecna gificHi 135

— ippanioHansHl 134
— HaTypaasHi 132
— panioHanbHi 132
— mim 132
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