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Bl ABTOPIB

JTiobi eoCcbMUKNMACHUKU ma eocbMuUKnacHuuf!

¥ IbOMY HABYAJIBHOMY POIIl BH IPOJIOBKYBaTUMeTe BUBYATH
anredpy. ConogiBaemMocs, o0 B BCTHIJVIN MOJIOONTH 0 Ba:KJIHUBY
I KpaCHBY HAVKY, a OT:Ke, 3 1HTepecoM OVAeTe ONaHOBYBATH HOBI
sHaHHda. Mu Maemo Hamloo, 10 OLOMY COPHATHME NIIPYVYHHEK,
AKUW BH TPUMAaETe B pYKax.

OsHarioMmTecsda, OVAb 1acKka, 3 HOI'0 ETPYKTYPOIO.

TexkerT miApyyHHMKAa ODOALJIEHO HA TpH Oaparpadu, KOXHHUHN
3 AKHUX CKJAaJaeThCcA 3 NVHKTIB. ¥ NYHKTaAX BHUKJAJIE€HO Teope-
TUYHUHN MaTeplan. HallBa:xKauBinai BigjoMocTi BUILJIEHO KHPHHM
MPpUPTOM, HCUPHUM KYPCUEOM 1 KYPCUBOM.

Sa3BUYall BHKJIAJ TeOPETHUYHOI'0 MaTeplaly 3aBeplIyeThCH
NpHUKIaaMH po3B’sA3yBaHHA 3agau. Ili 3anucy mMo:KHaA posriad-
IaTH AK OJHH i3 MOKJIHBHX 3pasKiB oopMIeHHA po3B’ A3aHHA.

Ilo KoMHOIo NYHKTY AlOpaHO 3aBIaHHA NJIA CaAMOCTIHHOTIO
po3B’A3YBAHHA, NIPUCTYIATH 10 AKHX pajuMoO JIMINe IIicad 3a-
CBOEHHA TeOopeTHYHOro Mareplany. Cepesl 3aBllaHb € AK IIPOCTL U
cepellHi 3a cCKJIAaJHICTIO BIIpAaBH, TaK 1 BaKl 3ana4i (ocobn1uBo Ti,
110 Ho3HavYeHO 31poukoio (¥)). CBol 3HAHHA MOXKHAa IepeBipUTH,
po3B’A3VIOUH 3afadi B TecToBiil popmi 3 pydopukm «IlepeBipre
cebe». Ilicna KoxHOro 3aBaHHA B TecTOoB1M (hopMl po3MIiIeH]1
NoDIpKH 3a/laYd, AK1 JOIIOMOMKYTE BaM V MIATOTOBIIl 10 TEMATHY-
HOTI'O OII1HKBAHHA.

¥ pyvopuil «l'opopuMo Ta IHAMIEeMO VKPAlHCHEKOI NPaBUJILHO »
HaBeJleHO NPUKJIaJl NPpaBHJIBHOI MaTeMaTUYHOl MOBH.

KoXHNII IVHKT 3aBepHIVEThCcA PYOPHUKOI « YUdHUMOcA pobHUTH
HecTaHJapTHI Kpoku». Ilo Hel nidpaHo 3agadi, 114 po3B’s3yBaHHA
AKHUX IIOTP10H]1 He clemlalbHl anredOpalydl 3HAHHA, a JHUIIIe 3/0-
pPOBHU I'JIy31, BUHAXIAJNWUBICTE 1 KMITJINBICTE. BOHH JOTIOMOMXKYTE
BaM HaBUHMTHCS NpHIIMaTH HeclloJiBaHi il HecTaHAAPTHI pillleHHA
He TIJIBKH B MAaTeMAaTHIll, 4 M1 YV KHUTTI.

Y pyopuni « Koan 3poblieHO YpOKH» MOJAAaHO OHNOBilaHHA 3 ic-
TOpil anredbpu, 30KpeMa Mpo BHECOK VKpalHCBKOl YYEHOl CHOlJb-
HOTH B PO3BHTOK I[1€1 HAVKH.

Baxxaemo yenixy!



4 Big aBTOpiB

lllaHogHI Konea2u ma KonexaHku!

Mu npy:xe crnojiiBaeMocsd, 10 Iled NIAPYYHHUK CTaHe HAJ1MHUM
MOMIYHHUKOM Y Ballllil HeJIerKlM Ta HIIAXeTHINW npamni, 1 oyaemMo
IIUpo pajal, AKIIO BIH BaM CIOJ00aeThCH.

Y KHHXKIl AidpaHo BeJIHMKHH i pi3HOMaHITHHAN THNaKTHUYHHI
maTepian. IIpore 3a oiuH HaBUYaNbHUI PiK yei 3asadi po3B’a3aTu
HEeMOKJIHBO, Ta B ILOMY 1 HeMae Imorpedu. PasoMm 3 TuM Habara-
TO 3pVUHIiINle OpallBaTH, KOJHU € 3Ha4YHUM 3amnac 3agad. lle nae
MOKJIMBICTE pPealli3yBaTH IMIPUHIIMIN pIBHEBO1 AudepeHIlamil Ta
IHAUBIAVAJIBLHOI'O MIAXO0JAY B HABYAHHI.

BnpaBu, mosHaueHl NiKTOrpaMoo <= Ha Balll pO3CY MO-
Ha BUKOPHUCTOBYBATH JIJ1d poboTH B mapax abo rpynax.

IIigpyyHEUK MIATPUMAHO 1HTEPAKTHBHHM eJeKTPOHHUM J0-
IaTKOM, IIepeXiJ o 4acTUH SAKOro 3abesneuywoTbk QR-Konu 6ins
3aroJIOBKI1B BIJIMOBIJHUX IMYHKTIB, a4 TAKOXK 0L1A 3aBiaHb «llepe-
BipTe cebe» B TecToBid dopmi» (ABa QR-Koau Ha aBa BaplaHTH
HIACYMKOBHX 3aBIaHBb).

B enekTpoHHOMY OonaTKy € pyOpuKa «shnBa Anredpa», dKa
IomoMarae yYHAM BI3yajil3yBaTU MaTeMATHYHL IMOHATTS, TaKl AK
rpalku QPYHKIH, reoMeTpu4YH]l PIirypu, ainredpalydl piBHAHHA
Tomo. BoHa M03BOJIS€ eKCIepUMeHTYBaATH 3 mapameTrpamu, Da-
YUTH 3MIHH B peaJlbHOMY 4acl Ta Kpallle pO3yVMITH CKJIAIHI TeEMH.
lle pobuTh HaBYAHHSA DOLJBII I[IKABUM 1 epeKTUBHHUM. BinnmoBigH1

MICIIA B NIJIPYYHHKY IMO3HAYEHO MIKTOIPaMOI0

Takox B eleKTPOHHOMY AomaTky mo nyHkTiB 10, 11 T1a 17
[IpeacTABJE€HL pO3po0OKH VPOKIB, HA AKHX MITH 3a JOMOMOIOI0
nporpamMu GeoGebra BuaThea OyAyBaATH rpa@lKy pl3HOMAHITHHUX
(pyHKILA,

IloHOBUTH B maMm’dATi MaTepiaj, BUBYeHHIH MHHYJIOTO POKY,
ITOIOMOKe MHNOCHJaHHA Ha NIAPYYHHUK AJIA | KJIacy B eJleK-
TpoHHOMY BHrnazni: https://books.gymnasia.com.ua/qr/7dd3zh

OENRO!

baxxaemMo TBopHOro HATXHeHHSA Ta TepIIHHA.
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@IE]B HE@ajs | npREm-

YMoO8Hi no3HayYyeHHNA

3aBIaHHA, 10 BiIOBIIalOTE NOYATKOBOMY Ta CepeJHBOMY
pPiBHAM HABUYAIBHUX JOCATHEHB;

3aBIaHHSA, IO BIAMOBIAAIOTE JOCTATHROMY PIBHIO HABUAIE-
HUX JOCATHEeHL;

3aBIAHHA, 10 BiIIOBiJAI0TE BUCOKOMY PiBHIO HABUAJIBHAX
IOCATHEHBb;

zaadl gJA MaTeMaTHYHHX I'YPTKIB 1 (haKVIALTATHEILB;
3aKlHYeHHA JOBeJeHHA TeOpeMH, PO3B A3YBAaHHA IIPHKJIALY;

SallHTAHHA OJId CaMo HEPEBipHH .

pybopuka « BnpaBu»;

HOMAIITHA IMIPpaKTHYHA pﬂﬁDTﬂ;

3aBIAHHSA, AKI MOMXHA BHKOHYBATH 34 JIONOMOIOK KOM-
1 0Tepa;

BIIpaBH AJA poboTH B mapax abo rpynax;

pyopHuKa «BrpaBH IiA MDOBTOPEHHHA»;
pyopuka «['oTyemMoca 4o BUBUEeHHA HOBOL TEMH»;

pyOpHKa « YUMMOCH 3aCTOCOBYBATH MATEMAaTHKY»;

pyOpHEKa « ¥YUUMOCH pOOHMTH HeCTAHJAPTHI KPOKH»,
pyoprka «['oBopuMO Ta MHNIIEMO VEPAIHCEKOK NPABUIBHO» ;
pyOopuka « Konu apobdieHo YPOKH»;

zaBnaHHA «llepeBipTe cebe» B TecToBili GopMin;
zaBraHHA «['0TyEMOCA 10 TeMaTHYHOI'O OIIHIOBAHHSA»;

pyopuka «l'ojioBHe B maparpadi»;
iIHTepaKTHUBHI 11wocTpanil «sHuBa Anrebpar;

QR-Kon nnsa mepexoly A0 1HTEPAKTHBHOI'O €JeKTPOHHOIO
nIoJaTKA.

BaakuTHuM KOJIBOPOM IIO3HAYEHO HOMEpH 3ajad, I0 peKo-
MEeHJIOBaHO JJId JOMAIIHLOI poOOTH, NypIypPOBHM KOJIBOPOM —
HOMEpPH 3ajady, [0 PeKOMEHJ0BaHO JAJId P0o3B’A3YBaHHSA VCHO.



1 PALUIOHAJIbHI BUPA3W

Y ubomy naparpadi su {}EHEHEMHTEEH 3 .n,pﬂﬁamn HHBEHI:HH#ZEIMH "
3HAMEHHUKaMU AKNX € EHpﬂEH 3i AMiIHHUMMU; HEIEHHTEEFI noaasatu, Eu:l;-
HIMaTK, MHOXWUTU 1 ,n,mmm Tam ,npnﬁm O3HanomuTecs 3 pIEHFIHHFlMH
aKi cKNafeHo 3a AONOMOrol0 LnX ,ﬂ,p{]ﬁlﬂ QL

Bu Ai3HaeTecs, 3a akMMu npasiaamn MoxHa 3aMiHUTL naHe PIBHAHHSA
HElﬁIﬂbUJI‘ID{JETE | | s | 1] 1 el Y
Po3wwupure CBOE ‘fﬂEﬂEHHFI npﬂ I'ID!-EFlTTFI «CTeniHb», Hagqa-r'i'e_(gn
NIAHOCUTKU HMUCNa A0 CTeNeHs I3 WinuMm Bif EMHUM I'IDKEI‘EIHH](DM
HaguuTecs ﬁyp.ysa'rn MartemMaTtuyHi Moaeni Npouecis, y SKKX 36inbLLIeHHS
(3MEeHLUEeHHS) OaHIET BENUYMHM B Kinbka pasis NpUBOAWTL A0 é.MEHLHEHHﬂ
[36|J1L-.LUEHHH} APYroi BeANYNHA B Tarcff camy KinbKiCTb paana[

1. PauioHanbHi gpobu

Ilepenq BHBUeHHAM [OBOT0 NYHKTY pajguMo HOBTOPHUTH 3MicT mm. 1
1 8 13 migpyuyHnKa «Aaredpa. 7 Kaac» 3a moennaHeEAM abo QR-rkoaom
Ha C. 4.

¥ kypci anredopu 7 kiacy 0yo po3TnISHYTO L1 BUpasH, ToOTO
BHUpas3H, 110 CKJAaJieH]l 13 4yHceJ 1 SMIHHMX 34 JOMNOMOTOK Il T0-
naBaHHSA, BIAHIMAHHA, MHOMEeHHSA Ta JLIeHHA Ha BIAMIHHE BlJ
HYJIA 4yacao. Ock ODpUKIAAM I[IJIHX BUpPa3lB:

+b V1
2 Yy, L, me+2m+n®, —x-—4, £+E., 2vb. i ¥
5 3 4 7

¥ Kypcl anredpu 8 KJaacy MU posriigsHeMO ApoO0B1 BHPA3H.
IIpoboBi BHpasH Bipi3HAKTbLCA BiJ HIMWX THM, IO BOHH
Micmamo dilleHHA HA 6UPA3 3i 3MIHHUMIUL.
Hapenemo npurkiaaau n1poboBUX BUPA31B:
a

2x+—, (x—y): (x+y), Z,
b ¢’

X
d
Him ra npoboBl BHpa3W Ha3HUBAKTHL pallOHAJBHHUMH BHpA-
3aMH.
AKIo B pallioHAJIBHOMY BHpa3l 3aMIHUTHU 3M1HHI YHCIaMH, TO
OTPUMAEMO YHUCIOBUH BUpas. llpore ua samina moxmauea nuule
modi, koau 6oHa He npueodums do JieHHA HA HYb.



1. PauioHansHi apobu 7

a+ 2

a—1
YUCJOBOr0 3HAYEHHA I1LOTr0 BUpa3y npu a = 1 He icaye. llpu Beix
IHIIUX 3HAYEHHAX a el BUpas3 Mae 3MICT.

Hanpugnan, Bupas 2+ npu a =1 He Mae 3MmieTy, ToBTO

OaznaveHHA:

JonyecTHMHMH 3HAYEeHHAMM 3MIHHHX, [0 BXOJAATH 0

paAllOHAJBHOI'0 BHpPAa3y, HA3HBAKTL Y€l 3HAUYEHHHA 3MIHHHX,
MNpH AKHX e BUpa3 MAa€ 3MICT.

Hanpurnan, v posrjisHYTOMY BHIIEe BHpasl JOOYCTHMHUMMH
3Ha4YeHHAMHM AJd 3MIHHOIL a € BCl uHeja, KpiMm 1.

HonyeTHUMHUMH 3HAYEHHAMH 3MIHHUX, AK1 BXOAATE I0 HOLIOT0
BHUpAa3y, € BCl UHcJIA.

OxpeMUM BHIOM palllOHAJBHOI'O BUPAa3y € paliloHaAJBHMH apio.
Ile npi6, yncenbHUKOM i 3HAMEHHHUKOM SAKOro € MHOTPOYJEHH'.
Tak, panioHalbH1 BUpasu

x x°“2xy 12 a+b

? ¥ ¥

(| x+Y a 5
€ MpUKJIaJaMH pallloHAIBHUX Npo01B.

3a3HAuUMMO, 10 palioHaJbHHUH JApi6 Moxe OYTH AK IIIUM
BHUpPa3oM, Tak i aApoboBuM.

SHaMeHHHK paHioHaJbLHOT'O Apo0y He MoiKe OYTH HYJIbOBHM
MHOTOYWJIEHOM, TOOTO MHOINOYJIeHOM, SKHWH TOTOXKHO JOPIBHIOE
HY.IIO0.

HonyeTuMHUMH 3HAYEHHAMH 3MIHHMX, 10 BXOJAATE JI0 pamio-
HaJIbLHOTO Npoby, € BCcl 3HAUEHHSA 3MIHHUX, IPpU AKUX 3HAYEHHA
3HaAMeHHHKa Apo0y He NOPIBHIOE HYJIIO.

CxeMa Ha pHCVHKY 1 inocTpye 3B’A30K MiK NOHATTAMH, IO
PO3IIAAalThCA B IhOMY IIYHKTI.

Payionansni eupasu

ITimi Hpobosi
BUpasu BUpas3H

PamioransHi

opobu

- - Puc. 1

! Haragaemo, 1Mo 4Hciia i OJHOWIEHH BBayKAKTh OKPEMHMH BH-
najKaMy MHOT'O4YJIeHIB,



8 §1. PALIIOHANBHI BUPA3SK

l i
J 1 : -

INPHEJAJl. 3HaiigiTe JoNycTHMI 3HaAUYeHHS 3MiHHOI, IO BXO-

1 3
IHTHL 10 BUpa3y —+ .
X X-9
- e | : ; .
Posze'azanna. [Ipld — Mae 3MICT IIPH BC1X 3HAYEHHAX X, KPIM
3 X
x=0, a np1d = Ma€ 3MICT IPH BClX 3HAYEHHAX X, KPIM X = 0.
I S

OT:Ke, MIYKAHUMH JONVCTHUMHMH 3HAUEeHHAMU 3MIHHOI € BcCl
ypcjiaa, B1IAaMiHHLI B1ig 01 9. 4

1. HYum Bigpi3HaTeCA ApoDOoBI BMPa3un Biag winux? 2. Ak pasom
H Ha3uWBalTbL Uini Ta apoboei Bupa3n? 3. HAki 3HaYEeHHA 3MIHHWX
Ha3WBalTb gonyctTumMummn? 4. Axi apobu Ha3nBawTL pauioHanb-
HUMK? 5. OKpemMumMm BUNagKoOM SKMX BMPasiB € pauioHansHi Apo-
Bun? 6. AKMin MHOro4YneH He moxe ByTu 3HaMeHHUKOM paLioHanb-

Horo apoby?

~
Ao

3a” 512+_I be)

¥ BrnpPABU

t°—6t+15 x-2

1.° fIki 3 Bupasis

4°° 4 7T 6n+1’ 2t x+2
1 1 m —-3mn
Emﬂnﬁ, (;,.'—4]3 = P €: 1) minuMu BUpasamu; 2) Ipo-
Yy

DOBUMH BHpazaMH; 3) palioHAIBHUMH Jpobamu?
ObrpyHTYHTEe Balli BigAnoBifgl i1 o0roBopiTk IX 3 OJJHOKJIAC-
HHUKAMH Ta OJHOKJACHUILAMH.

2
¢ —4c
E 2.” HoMmy nopiBHIOE 3HaUeHHA Npody T AKIO:
c+
B c=—3; 2) c=07?
: 2Zm —
E 3.° 3HaAliTL 3HAUEHHA BHPA3y m-n , AKIIO:
am+2n
1ym=—1, n=4% 2) m=4, n=-9.
E 4.” YoMy nopiBHIOE 3HAYEHHS BUPA3Y:
2
-1 +3
1) i npH a = —4; E)I . npux=-9, y=6?
a—>9 y x+2
5.” 3HaAIAITE JONYCTHMI 3HAUeHHA 3MiHHOI, III0 BXOJUTHL JO BH-
pasy:
18 9
1) 2x = 9; 2) —; 3) ——;

m xX—9



1. PauioHantH gpobu 9

1 - —
g 2, 7 o voy. ST o
9 x°—4 x(x—6)
5y 2L, 8) 7 11) —
1+y ‘x|—4 ‘x‘+1
1 2 3 ’
6) ——; 9) —+="  12) ANAN——.
x°+4 x—2 x+1 (x—=3)(x+35)
6.” Ilpn AKUX 3HAYEeHHAX 3MiHHOI Ma€ 3MiCT BHpA3:
1) 2 3) 2L, 5) —+——;
y m- -9 x-8 x-1
2) .I:+7; 1) X ; 6) 2x—-3 9
x+9 |x|-3 (x+2)(x-10)

7." IlpuaymaiiTe pamioHadbHHUR Opid, AKHH MicTHTHL 3MIHHY X
i Ma€e 3MicT IPH BCiX 3HAYEeHHAX X, KpiMm: 1) x=7;2) x=—1;
3) x=01 x=4. IlopiBHANTe Ballli BUpa3” 3 BUpasaMu, IIpH-
IVMAHUMH OJHOKJACHHKAMHA M OJHOKJIACHUIIS M.

8. danuniiTe panioHaANBHHUMW Apld, AKUNM MICTHTE 3MIHHY U, NO-
NYCTUMUMHA 3HAYEHHAMH AKO1 €:

1) vel unesia, KpiM o; J) vel uydenaa, KpiM 3, —3 1 6;
2) vel uyuena, kpim —2 1 0; 4) yeci ynena.

9." ABTOMODOiIE IPOIXas mo moce @ KM 31 MBHJIKICTIO 7D KM/TOJ
1 mo r'pyHTOBiil goposl 20 KM 31 meBHaKicTo b KM/roja. 3a

AKNHA Yac aBTOMODOLAEL npoixaB yBech mnaAx? CKIamiTe BHpas
1 3HaAAITL MOoro 3HaYeHHA npu a =190, b=40.

10, ¥YueHpr OpuADAB 300IUTHA IO /Al I'PH, 3alJIATUBIIN 3a HUX
24 rpH, 1 o 14 rpH, 3anJIaATUBINU 3a HUX n rpH. CKLIBKH
30IIUTIB mpuabaB yueHb? CKJIaniTh BHpas i 3HaAWOITH HOro
3HauyeHHs npu m =8, n = 96.

11." JoBeaiTh, M0 OIpH BCiX ZOOYCTHMHX 3HAYEeHHAX 3MIHHOI X

3HaYeHHs Opody:

1 x° +1
1) — nopnartHe; 2 Bin'eMHe.
) x° ) 6x—9-x"

12. lloBenlTs, IO INPHM BCIX JONVCTHUMHUX 3HaUYeHHAX 3MIHHOL X
3HaYeHHsA Apoby:

—x° x°+4x+4 :
1) = HeJoaTHE; 2) — HEeBl]l eMHe.
x°+5H x -2x+1
13.” Bigomo, mo ox — 1oy =1. S3HaUIITL 3HAYEHHA BUpPAa3y:
8
1) x— 31U, 2)

Ex—ﬁy,



10 §1. PALIOHAIbHI BUPA3M

18y —6 1
3) ——=; 1) — -
9 x° —b6xy+9y
14.” Bigomo, mo 4a + 8b=10. 3HalA1TE 3HAYEHHA BUPA3YV:
5  +4ab+4b°
1) 2b + a: 2) : gy e C .
a+2b 2a+4b
<P 15.” 3HaliniTe 001acTh BU3HAUYEHHA (DYHKIII:
| 1
4—— s
X X
16.” IIpn AaKHMX 3HaUYeHHAX 3MIiHHOI MAa€ 3MicT BHUpas:
X 10
1) : 2) ?
9 6
s D —
X -

" _
YUUMOCS 3ACTOCOBYBATH MAT;E@W

17. ¥ Tabiauil noxaHo NpHOIM3HI KYpcH 00OMIHY KLIBKOX IIO-
mMHUpeHHX BadwT v JunHi 2023 p. 3anoBHITE NOPOXKHI KJIITHH-
KH Tabanil.

rpueHa | pomap CLUA | eBpo | 3noTun
1 0,0274 0,11

1 gqgaf‘%m =1 36,5
,%Apu = | 40,25 1,10 1

4 1 zmoTmii =

18. JImuTtpo ta IleTpo mpuabdaay y cHijibHY BJAacHICTH MaiicTep-
HIO 3 BUroTOBJeHHA MeOnlB. BHecok IImurpa ckaagas 69 %
zarajibHol cyMu, a llerpo BHIC pemTy. YHcTHH NpUOYTOK
MalicTepHl 3a KBaptaJa ckaas 93 000 rpH. HKY cyMy 13 I[LOTO
npudyTKy Mae orpumatu Ilerpo?

=== roTYEMOCS 4O BUBYEHHS HOBOI TEMM

19. ITogaiiTe v BUIIAAL cTelleHsd BHPAa3:
1) a’a?; 2) (a®)’; 3) a’: a?; 4) (a®)* : (a®)".



2. OCHOBHa BNacTMBICTE pauioHansHoro gpoby 1

-— I : I —
20. Po3zknanglTs Ha MHOXKHHKH:

1) 6a — 15b; D) a® + a*;

2) 2a + ab; 6) 12m*n —4mn;

3) Tam + Tbn;: T) 2x% — 4x° + 10x%;

4) 4x* - 12xy; 8) 10a°b® — 15a°b + 25ab*.
21. IlopanTe v BUraAam J00YTKY BHPAa3:

1) ab — ac + bd — cd; 3) a’+a’+ 2a*+ 2;

2) 3m +3n — mx — nx; 4) 8a®b — 2a? — 4b® + b.
22, IlopaiiTe TpUYJIeH V BUIJA1 KBaJipaTa JBOYJIeHA:

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

2) 9x*+6x+1; 4) a®* —4a'b + 4b°.
23. Po3knaniTe Ha MHOKHHUKH:

1) x2—-9; 4) a*b* — 81; 1) ¢3 — d3:

2) 25 — 4y*; 5) 100m® - 1; 8) a’ + 8;

3) 36m*—49n*; 6) a'® - 0% 9) 2Tm® — n%
24, Po3knajaiTs Ha MHOKHHUKH

1) Ta®—T: 4) —8a’ + 8a® — 2a;

2) 3b* — 3b; D) x — 4y + x*~ 16y%;

3) 2x* = 2xy=; 6) ab®— ab*—b" + b2,

Pagumo MoHOBATH V MaM'AT] aMicT 1. 4 13 WAPYYHUKa «Anredpa.
7 KIac» 3a mocHiaaHHAM abo QR-KomoMm Ha c. 4.

@ YYUM QQ%EM TM HE CWM PTHI KPOKWU

25. lano nBa uncna: a=44...4, b=33...3. Yu moxkHa ninidopaTu
i wadip n undgp

Takl m 1 nn, noo:
1) uneno a 6yiao JiIBHUKOM uucaa b;
2) uneao b 6yyno AiNEHUKOM uMcaa a?

2. OCHOBHa BNacTUBICTb paLliOHaNbHOro

ApoOy

PiBHiceTs 3a—1+2a+5=5a+4 € TOTOXHICTH, OCKLILKH BOHA
BUKOHVETHLCH IIPH OVIb-AKHUX 3HAYEHHAX d.
da—1+2a+5 Ha+4

a-+1 a+1
TOTOXKHicTIO. IIpoTe BoOHa BHKOHVETHCH He IPH OVAb-AKHX

PiBHiCcTE TAKOM IPHPOJHO BBaKaATH
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—t———
3HaueHHAX a. llpu a = —1 panloHanbHl ApodH, AK1 BXOJAATL V T1aHV
P1BHICTH, HE MAKOThL 3MICTY.
YTOYHHMMO NPUHAHATI B 7 KJjaci o3HAUYEeHHA TOTOXHO PiBHHUX
BHPAa31B 1 03HAYeHHA TOTOXKHOCTI.

Ozanavennsa:

Bupasu, BIiANOBIAHI 3HAYCHHA AKHX PIBHI HPH OYVIAb-AKHX J0-
NYyCTHMHX 3HAYCHHAX 3MIHHMX, II0 B HEX BXOAATH, HA3HBAKOTH
TOTOXHO PIBHHUMM.

Oanavennsa:

PiBHICTE, KA BHKOHYVETHCH MPH OYVIb-AKHX TONYCTHMHX 3HA-
YpHHAX 3MIHHHX, 110 B Hel BX0IATh, HA3HBAKTE TOTO K HICTHO.

= i a—2 7 =
Hanpurknan, piBHICTE —2:1 € TOTOXKHICTIO, OCKLIBKH BOHA
ﬂ_ ==
BUKOHVETHCA IIPH BCiX JONYCTHMHX 3HAa4YeHHAX a, ToOTO mpu
BCiX a, KpiM a = 2.
Y 7 Knaci MH po3Taagall TOTOMKHL NepeTBOPEeHHS ILINX BHpa-
31B. Tenep posnIigHeMO TOTOXKH] IepeTBOPeHHA IpoDOBHUX BUPAa31B.
1K BH 3Ha€Te, OCHOBHA BJIACTHUBICTE BiTHOINIEHHA BHPAKAEThCS
TAKOK PIBHICTIO:
I arm
—T.
b bm
nea, bim — nedarl uuciaa, npudyomy b0 1 m # 0.
PanmionansHl Apodu MawTh BJACTUBICTE, AHAJIOTIYHY OCHOBHIH
BJIACTHBOCT1 Bl1IHOIIeHHS:

AKUWLO YUCEABHUK L 3HAMEHHUK pauioHanlbrozo dpoby nomuo-

Humu Ha O0UH I MmOou caMuil HeHYNbo6UU MHOZOYJIEH, MO
ompumaemo 0pif, momoriHno pieHUl JdaHoOMY.

I[Ho BracTUBICTL HA3HBAIOTH OCHOBHOIO BJACTHBICTHO pallio-
HAJBHOTO ApOo0Y U 3alUCYVIOTh:

A A-C
B B-C’
ne A, B i C — MHorouJeHH, OpuuyoMy MHoroujleHn B i C

HEeHY.JILOBI.
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. . - . A-C .
BigmoBigHO 10 1i€l BJIacTHBOCTI BHpas = MO HA 3aMIHU-
) . . . A
TH Ha TOTOKHO PiBHMI oMy Apid " Taxke ToTOKHE IepeTBO-

pPeHHA HAa3HBalOTh CKOPOYEHHAM Apody Ha MHOKHUK C.

INNPHEJAJ 1. Ckoporits apib:
37 2 2
ba’b” 2) 3:=:+15y; 3) y_+4y+4-

1) ;
24a°b" 3x Yy +2y

Poze’azanna.l) Onrounenn 6ab® i 24a°b* MawTh CIiTBHUNA
MHOHUEK 6a°b*. Toml Mo¥HA 3an1UCATH:

6a’b” _a +6a b ae B
24a°p*  4b°-6a’b  4b°
2) PoarnagemMo unceJIbHUK JTaHOTO Apo0Y HA MHOMHUKHN:
3x+15y  3(x+5y)

X 3x
OT:Ke, yHCceJILHHK 1 3HaMeHHHUK JTaHOI'0 IpodY MAKTE CIILILHUK
MHOMHHUK 3, CKOPOTHUBIIHN HA AKHUH OTPHUMYVEMO:
3(x+oYy) x+oy

3X X

o) Po3knaBmiu monepegHbO YMCeNbHHEK 1 3HAMEeHHUK JaHOTO

npody Ha MHOXKXHHKH Ta CKOPOTHBINHN HA CHiIBHHH MHOMHHK
y+ 2, OTpPUMYEMO:

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

y +2y  y(y+2)  y
3 OCHOBHOL BJIACTHBOCT1 Apo0Yy BHILIHMBAE, IO
A -Ag A A

— T — 1 —_—

B -A#\"B -B'

<

: . =A . A :
KozxeHn i3 npobis B i ——ﬁ MOXKHA 3anucaTd Vv BUTJIAN1 BH-
A
pasy “ = TODTO

-A_ A A
B -B B

i .. 4a-20

IHIPHRJAJ 2. Cxoporite Api6 - =
a—a

Poze' azarnna. Maemo:

4a-20 4(a-s) 4(a->2) __E <
5ﬂ—ﬂz_ﬂf5—ﬂ]_—ﬂ{ﬂ—5)_ a




14 §1. PALIIOHANBHI BUPA3SK

MNPUKJAN 3. 3senits apib:
1) &

no 3HaMeHHHKa 1dabc’;

5bc”
d

a+ 2b

a—b
3) 0o 3HaMeHHUEKAa 3b — 2a.
2a—-3b

Poszg’'azanng. 1) Ockineku 15ab’c® =5bc® - 3ab®c®, To HoOBHIl
3HAMEeHHHMK BIIPI3HAETHCSH B1Jl 3HAMEeHHHUKA JaHOTO Apody MHOM -

HUKOM 3ab®c®. OTiKe, UHCceILHHK i 3HAMEHHHK JaHOTO JIpoldy
Tpeba NOMHOKHUTH Ha HOJATKOBHH MHOMKHHK 3ab’c’. MaeMo:

2) 0 3HaMeHHHUKa a® — 4b%;

a” B a” «3ab c” B 3a’b e”
5bc®  5bc” -8ab e 15ab’c®
a(a-2b)  a’-2ab

2) Sanumemo:

a+2b (a+2b)(a—2b) a°-4b>
3) lloMHOMHUBINN uMceIBHUK 1 3HAMeHHUK JaHOIo Jpoby Ha

yHucJI0 —1, OTPHMYEMO:

a-b" G, (a-b)(-1) b=a <
2a<3b (2a-3b):(-1) 3b-2a

INPHKJAJL 4. 3Benits 10 cOoijibHOIO 3HAMEHHHUKA JApO6OH:

2m . b5n° 1 . 1 4a> . 6
1) s 1t —=; 2) 1 s O) — = § = ;
9a°b ba' b a+b _a=b a —-36 a” +6a

Poze’'azanna. 1) MoxHaa B34TH 3a CIILIBEUN 3HAMEHHUK Jla-
HUX JpoDOiB JoOYVTOK IXHIX 3HAMEeHHHMKIB, AKHUH JopiBHIOE D4a’b”.
IIpoTe 3py4uHillle 3a CILILHUHA 3HAMEHHHK YV3ATH ofHOo4WIeH 18a*h",
CKOHCTPYIHOBaAaHWH TaKHM YMHOM: Horo koedinieHT 18 € HaliMeH-
[MIUM CIHLJIEBHUM KPAaTHHUM KoedIlleHTIB 9 1 6 3HaMeHHUKIB JaHUX
IpobiB, a KOKHY 31 3BMIiHHHX a i b y34TO B cTelleH] 3 HaHOLIbIIIAM
IMOKA3HUKOM CTelleHs, 3 AKUM BOHA BXOJIUTL V 3HAMEeHHUKHU Ja-
HUX npo01B.

. 41 6 21 6 2
Ockineku 18a’d =9a’b *2a”, TO NONATKOBHUM MHOXHHKOM

2m
AnA Apody o 20 € OAHOWIEH 2a°. Ypaxosyioun, mo 18a'b’ =
I
=6a’b’ -3b°, oTpUMYEMO, 110 JOJATKOBAM MHOKHUKOM JLJIS IDO-
5n° .
D € OgHOUYJIeH a0°.
Y 6a'p’

2m B 2m - 2a” B da‘m _
9a%p® 9a%°-24> 18a*p®’

OTxe, OTPHUMYEMO:
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5n°  5n°+3b°  15b°n°
6a‘t® 6a'p®-30° 18a’p®
2) TyT crlnbHUN 3HAMEHHUK MaHUX AP0o01B NOPIBHIOE NODYTHKY
IXHIX 3HaMeHHHUK1B. Maemo:

1 a—b B a—b _
a+b (a+b)a-b) a’-b®’
1 B a+b |:1+E;f_

a-b (a-b)(a+b) a’-b*

d) Illo® 3HalTH COLNIBHUM 3HAMEHHUK paumﬂaﬂbﬂﬂx npod1s,
OVBa€e KOPHCHHUM IIOllepelHBO PO3KJIACTH 1XH1 3HAMeHHUKH Ha
MHOHUKHU:

a*— 36 =(a+6)(a—6), a>+ 6a=a (a+ 6).

OT:xe, CILIBHUM 3HAMEHHUKOM JaHWUX Jpo0iB MOXKe CIYTyBaTH

BUpa3 a (a +6)(a — 6).

da” “ 4a” 4a’® 4a®
Tomi —; = 4 LS =— &
a -36 (a+6)(a-6) a(a+6)(a—6) a -36a
6 _ *“"6 _ . .6(a-6) _ 6a-36 _
a - +6a a(a+6) a(a+6)(a-6) a’®-36a
x°-1
INPHRJAJ 5. Ilob6ynyiiTe rpadik ¢pyHKIil y= o
I—
Pose’azanna. lana (pyHKIIA BU3HAYEHA
[IpU BCIX 3HAYEeHHAX X, KpiM 1. Maemo: T i % /
2
-1 —1 1
X _(x }(I+):x+1,
x—1 x-1
=
TobTo y=x+1, ne x # 1. O] n | x
OT:xe, IMIVYKAaHUM rpa@lKoM € BCl TOUKH

npaMol iy = x + 1, 3a BUHATKOM OJIHI€1 TOYKH,
abcrmuca kol gopisHioe 1 (puc. 2). < Puc. 2

mJIAJ_I 6. /Ina Ko:KHOro 3HAUEHHA a PO3B’ AKIiTh PIBHAHHA
(a*—9x=a+ 3.

Pose'azanHHa. 3alAIlIeMO aHe PIBHAHHA V BUrIAN1 (a + 3)x
¥(a —3)x=a+ 3 1 po3rngdHeMO TPpU BUIIAIKH,

1) a=3.

Toni orpumyemo piBHAHHA Ox =6, AKe He Mae€ KOpPeHIB.

2) a =-3.

¥ IneoMY BHHOAAKy oTpumyemo piBHAHHA Ox =0, KopeHeM
AKOT0 € OVIb-AKe YHCIIO.
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-

3)a#31ia+#-3.

a+3 1
(a+3)(a-3) a-3

Bidnosgidw: akmo a = 3, To piBHAHEHA He Mae KOpeHiB; AKIIO
a=-—3, TO KOpeHeM € OyIb-AKe YMCIOo; AKINO a#3 1 a#—3, TO

1
. 4
a—a3

Tonl x=

X =

1. Hki BUpa3n Ha3uBalOTb TOTOXHO piBHUMKU? 2. Lo Ha3nBaTb
TOTOXHICTIO? 3. ChHOopMyNniOTE OCHOBHY BNAaCTUBICTbL paLioHab-
Horo apoody.

"W, : !
AN roBOPUMO TA MULLEMO YKPAIHCHKOIO [TPABUTBHO

e ———

IMeHHWKH TpeTHOL BLIMI POAOBOMY Ta JaBaJIbHON
ONHUHH MAIOThL 3aKiHUYeHHA -1: 8aAHIIL, 2epaHi, 20.1Y).

Onnak iMeHHHKH Ha -Th i 1 HOr'O B POJIOBOMY Ta Ja-

HHE 1 1Ba BAPiaHTH 3aKiHYeHb

(-i/-u): pieHocmi / pieHoC ' 1t [ saacmusocmu, ippayio-

HaJavHocmi |/ ippaui bHOCMU, NPONOPYiltHOCMi / nponopyiliHocmu,

momoxcHocmi / OHCHOCTMU, WEUIK I / weudkocmu, cyne-
peiHocmi / cynepe

a4

6a”
26.° fIkoMy 3 HaBeJleHUX BHUPA3iB TOTOMKHO JIOPiBHIOE APi6 E:
vl
2 3 4
a a 12a 3
1) —; 2) —: 3 : 4 ?
) 4 ) 4 ) 48a ) 12a°
27." Yu € TOTOKHIETIO PiBHICTB:
3m~ 3 dx° x° 8m°~ 8m’
1) i:_m; 2) Idzx : 3) T ma?
im i 16x 4 9n  9nm
28.° CkopoTiTh Apib6:
14a® 5x 4abe ~-10n"
1) : 3) —; 2) o 1) e
21a 20x 16ab an
8b'c’ 24x°y” 56m’n' 3p'q°
12bc 32xy 42m”n -9p°q
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29." IlonaiiTe 4acTKY V BAIIAAL 1poby Ta CKOPOTITH OTPHMAaHUIT
npio:
1) 6a : (18a”); 2) 16b7 : (48b"); 3) 35a°b® : (—49a°b®).
30.° EannTiTL ,upiﬁ'

=I 4 fat
16ab 12
1) X 3) ——; 5) — =3 ) —3
21y 10¢ 40ab -42a
5x° 2m* 63x"y* ~13a’p”
2) — 4 —* 6 . 3
) G ) m® ) 42x*y” ) 26a’b’
31.° CopoctiTh BHpas:
- - -
1) =; 2) -—; 3) —— 4) -—.
-b ) b Er -b
32.7 Bi,[EE[IDBiT]:: P1BHOCTI:
da°c®
1} —_— 3 b — — ;
3 ﬁa Qa 156
2) m:tim:_z_: :3m"néI
n 2n mnp
33.° BBe,u;iTL npio:
6 .
1] I0 3HaMeHHUKAa b”; 3) P 10 3HAMEHHUKA 30X Y°;
Xy
m ok
2) — po sHameHHUMKa 27n'; 4) —— o 3HaMeHHHKa 24p’c.
On ﬁp
34.” 3BeniTh Apio:
9
1) iﬂ 0 3HAMeHHHUKa |°; 3) ;— /10 3HaMeHHUKa 12m°n=.
Yy 4dm™n
2) -;—b I0 3HAMeHHUEKAa bb?;
35.” CropoTiTh Jpib:
+2 Tx—21 °_25
I\ Sl N ki 2 g) L 2.
b(x+2) Bx—15y 10+ 2y
4(a-6) 4a-20b “+d4a+4
g) 22-9) . 6y ~2 =, 10) L1225
(a—6) 12ab Oa+18
3 o 2
-4 6x+12 —6c+9
3) ::E[.:' ]3; 7) X+ . 11) C : c+ ;
¢ (c—4) 6x c" =9
2a+2b a->5b m® +1
4) — 3) 12)

7(a+b) a’-5ab’ m*-m+1
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36.” CxopoTiThe npib:

-b -5 225
i) —— 8) ———— 5) —5 g
2(b—a) 15n-3m x" —-x
3x -6y 7a' —a’b y' -12y+36
4y—2x b —Tab 36—y
37." CkopoTiTh apib:
3m -3 *-49 b’ —b*
1) 0, 4) =, 1) ——;
Tm-Tn 6x+42 b —-b
5a + 25b 12a” - 6a Tm” +Tm+17
2) —; ; 5) ; 8) 3 ;
2a” +10ab 3—6a m -1
4x-16 9h° —1 64— x"
3) = 6) b 9 N
16y 96" +6b+1 3x" —24x
38.° 3BexiTh Apid:
1) & o 3HAMeHHUEKa 4a + 8;
a+ 2
2) s o 3HaAMeHHUKa m? — 9n?;
m-3n
X
3) no 3HaMeHHUKa Ty — 14x;
2x-y
ab
4) o 3HaMeHHHEKAa 4a’+ 12ab + 9b?;
2a+3b
x+1
5) ———— J0 3HaMeHHHWKa x>~ 1.
x"+x+1
39.° TlogatiTe BUpas x — Sy Vv BUIIAAL Ipo0Oy 31 3HAMEeHHHKOM:
1).2 2) 25 3) 41°.
- . : 6
40.” 3BeniTh Apid 4 10 3HAMEHHHUKA:

1) b — 20; 2) 12— 3b; 3) b® — 4b; 4) b* — 16.
41.° TlopaiiTe gaHi Apobu v BHIISAAL ApobOiB 3 OfHAKOBHMH 3HA-

MEHHUKAMH:
1 1 ad 8
1) — i A 4) L
dab 2a° m-n (m-n)
3x 4y X x
2 i ’ 5 1 "
) Tm>n® 3m°n* ) 2x+1 3x—2
+bH . 2 -b .
3) 87 § : g e § .8

a-b a’-b*’ 3a+3b a’-b®’
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. ————+—

3 ., 2 Ta .
Ty = § L 8) — i ——.
4a-4 5-5Ha b—-3 9-b
42." 3BeliTh J0 CHLIBHOI'O 3HAMEeHHHUKA JIPOOH:
4 : 1 +1 . -1
1) —55 i —5 4) 5— i LT
19x Yy 10x vy x"—-xy xXy-—y
c d ba 3a
2) 1 - 2) 1 +
6a'b’  9ab’ a-2b  a+b
; 1+¢” |, ¥
) it 5 §) s A
y—9 y =25 ¢c -16 4-c
43." CKopoTiTts apib:
(3a + 3b)° (6x—18y)” xy+x-5y—5
1) ; 2) — 3 3) .
a+b x =9y 4y +4
44." Ckoportits apid:
2m* —72n° * 38 *+2a’b+ab”
1} m HE; 2) a : 3) (i 31:1 ::I -
(dm + 24n) ab—a-2b+2 a”—ab
=l 49." SHAWIITE 3HAUYEeHHSA Apoby, monepelHbE0 CKOPOTUBIIH MOT0:
15a° +10ab
1) , Axmera =—2, b=0,4;
3ab + 2b°
9b° — 4¢” 1
2) , AKmio b=—, ¢=—-0;
12b°c — 8bc” 3
36x" -12xy+y°
3 , ARmMoO x= 1,2, = —3;
) 27 3627 i ]
8 £
4) -ﬂg HE, akmo a=-—0,1.
a +a

e 46." SHaliniTh 3HAUYEHHSA BUpAa3y:

16x” —4y°
1) a Y npu x =2,9, y=-—2;
bx -3y
49¢° -9
2) npu ¢ =—4.
19¢° +42c+9 0
47." 3BeJiTh 10 CHINBHOI'O 3HAMEHHHUKA JApo0H:
2 : 1 : +3
1) = LYY ; 3) 2":1 1 — - ’
ap-15 ~ p =27 a - —Ta a —-14a+49
+1 . -2 2 3 . 4
2) aa : a _ 1) X X ;

9a’—-6a+1 9a’-1 21 x2-2x+1 x%+2x+1



20 §1. PALIOHAIbHI BUPA3M

l i
J 1 : -

2
il yz_, AKINO B g
IXY+x y
Ak BM nyMaeTe, 4H icHYe cooci® pos3B’'ssaHHA IIiel 3amadqi,
BimmimHMiI Bijg Bamoro? IlonikaBrecs, sKe po3B’ A3aHHSA 3HAN-
IIIJIW Ballll OJHOKJACHUKH ¥ OJHOKJIACHHUIL],

<P 48." 3HaligiTe 3HAUYEHHS BHpPAa3V

2
49." 3HaAUAITE 3HAYEeHHA BUPAa3y :;_l_ ;::2-, AKIIO E:Ej.
50.” Binomo, mo 2a — 6b=1. BHaﬁﬂiTBEBHHHEEHHH BUpasy:
1) a-ﬂah; %) 0:15;: +91t:5b'
Em;—l on

21, SHAHUIITHL 3HAYEHHSA BHpPa3y AKIIO 4m+3n=8.

32m?-18n2’

3 2
a —a —a+1

202.” Ym icHye TaKe 3Ha4YeHHA 4, IpH AKOMY Jpid ———
a +a +a+1
HaOyBa€ BiJI’€MHOI'O 3HAUYEHHA?

23.”" llooyayiTe rpadik pyHKIIIIL:

Pl 2 2
x -4 x —-10x+25 2x —4x
1) y= : 3) y= = -
x+2 xXx—9 x
x—3" 2 2
2 = 4 = — :
) Y= 3-:.: } 7 x+4 x+4
54." IlobynyiiTe rpadik GVHKHII:
Pl 2 2
x —8x+16 x —-3x 2x -2
1) y= ; 3) Y= =,
x—4 X xr -1
2% = x—=;
X

55.”" IlobyayiiTe rpadik QVHKILII:

X x* -1
1) y= x| ‘ 2) y=
X ‘ X ‘—1
56.% J[1d KoXHOTO 3HAYeHHS a PO3B’sKiTh piBHAHHA:
1)y ax=]: 3) (a—6) x=a*—12a + 36;
2)axza: 4) (a* —4) x=a — 2.

57.% A KoKHOTo 3HaYeHHS a pO3B’s»KiTh piBHAHHA:
1) (a+3) x=3; 2)(a*—9a) x=a*— 18a + 81.
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YUUMOCH 3ACTOCOBYBATU MATEMATUKY

58. Ilomicaunuii Gomxer cim’l IleTpeHKiB (hopMyeThca 13 3a-
pobiTHOl miaaTtu dbatbka (24 600 rpH) 1 MmaTepl (205 400 rpH),
MiABUINeHol cTuneHA1l noHBKM (2910 rpH) Ta meHcell giayed
(8690 rpH). Ha omnmaTy KOMVHAJIBHUX IOCHYT BUTpPaAYaEThCH
12 % sarajasHOTO 0IOJI)KETY, HAa XapuyBaHHA — 34 %, Ha mo-
KYVIIKY HenpoIOoBOJIBYHX ToBapiB — 22 %, HA TpaHCIOPTHI
puTpaTH — 10 % . Pemrra rpomei ie Ha OoJXAaTy BIANOYHHKY,
po3Bar, MeJJUdHUX IIOCayTr 1 3aomajKedHsa. CK1IBKH I'pUBEHEb
3aJININAETHCA Ha OCTAHH]I IepepaxoBaHl CTATT1I CIMeUMHOTIO
bromxKeTy?

IlizHaliTecd, 3 AKMX BHUTpPAT CKJIAJAEThCA OHOIMeT Ballol
POAUHM, POAUH BalllUX poAUYIB 1 3HalloMmux. IlposeniTs no-
CJiKeHHdA Ta 3 AcyiiTe, Ha AK1 cTATTi 010/KeTy BUTpAYaEThCS
HaMOLIbIle KomTiB. PaauMo mifl yac BUHKOHAHHA IIEOTO IIPO-
EKTYV 00 egHATHUCA 3 OJHOKJACHUKAMH H OJHOKJACHUIIAMH
B rpymu, mob orpuMaTi Ta o6poduTn sKxomora OinbIlle TaHUX.

£ BNIPABM [/151 MOBTOPEHHS

29. CrpocTiThk BHpas:
1) (x+2)(x—9) —3x (3 — 2x);
2)(a+9)(a—2)+(a+4)(a—9);
3) (y—8)(2y+1)—(3y +1)(y — 6);
4) (2x — 3y)(2x + 3y) + (3x + 2y)(3x — 2y);
) (x+1)2—(x-=3)(x+3);
6) (v -4y +3)—(y—6).
&= 60. IloOynyviiTe rpadik pVHKILIIL:
1) y=2; 2) y =2x; 3) y=2x—1.
61. AKoro HaMeHIIIOrO 3HAYEHHSA Ta IIPU AKUX 3HAYEHHAX a1 b
HabyBae Bupas (a — 2)(a + 2) + 4b(b — a)?

(ﬁ YYUMOCSH ﬁgm«r HECTAHOAPTH! KPOKU

62. Ha cTopoHax KBajapaTa 3aliucaHO YOTHPHU HATYVPAJIBHUX YUCIA.
¥ KOXHIN BeplIHH] KBaJpaTa 3alHucaHO 4YHUCJI0, dKe JTOPl1B-
HIO€ NJOOVTKY UHCeJ, 3alHCcaHUX Ha CTOPOHAX, ANA AKHX I
BEpPIINHA € enuIbHOoW. CyMa umMcel, 3allUCAHUX V BepIIMHAaX,
NOPIBHIOE 99. SHAUMITE CYMY UHCeJl, 3allMCAHUX Ha CTOpPOHAaX
KBaJpara.
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3. lonaBaHHA | BiAHIMaHHA

pauioHanbHUX ApooiB
3 O4HaKOBMMMW 3HAMEeHHUKaMW

Bu 3HaeTe nmpasuia fojfaBaHHA 1 BifHIMaHHA 3BUYailHUX ApO-
01B 3 OMHAKOBUMH 3HAMeHHHUKaMU. IX MOoHa BUpa3UTH TaAKNMH
PIBHOCTAMU:

a b a+b
_-.—I—_.: .
c € c

a b a-0b
c C e

34 TAKMMH CAaMUMH IIpaBUJIaMM J0JAaX0Th 1 BITHIMAIOTH palllo-
HaJlbHI Ipobu 3 OJHAKOBHMH 3HAMEHHHUKAMH.

I[o6 dodamu pauionalvHi Opobu 3 OJHAKOGUMU 3HA-
MeHHUKamu, mpeba dodamu ixHi YUCENBHUKU, @ SHAMEHHUK
aruwumu mou camuil.

06 sidnamu pauionanvii 0pobu 3 00HAKOSUMU 3HAMEN-
Huxamu, mpebda 6i0 4ucelbHUKA nepuLozo dpody eidnamu 4u-
ceNbHUK dpyzozo dpoby, a SHAMEeHHUK 3anuwumu mou camuil.

1) TXx-5 3x-5 2) y +2y 12y-25 3) 4  2a-3
P2 y°-25° 2a-1 1-2a

Poze'a3aHHA.
7.1:-5_3:1:—5_TI—E-(EI—E]_TI—5—31+5_ 4x 1

1 i
) 8x° 8x° 8x° 8x° 8x° 2x
2) y +2y 12y=25 y +2y-(12y-25) y +2y—-12y+25
y*-25 y*-25 y*-25 y*-25
Yy -10y+25  (y-5)  y->5
y’—25.  (y+5)(y-5) y+5
4 2a-3 4 2a-3 4 2a-3
3} N = — + —

2a~1 1-2a 2a-1 —(2a-1) 2a-1 2a-1
L 4%2a-3 2a+1

2a-1 2a-1

|
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HHPHKJAN 2. Bigomo, 110 E:—E. SHAHUITE 3HAYEHHSA BHPAa3y
i
2m+n
mnt

Posze'azanng. llogamo npapmin apid v BUrAgal CYMH I1JI0TO
Ta JpobOBOro BUpAasiB:

2m+n 2m n n
=— 24—
m " m m m
AKImno 2= -3, TO LTy
n m 3
2m + /| 2
OT:xe, il R W R
m m 3 3
HNPHRJAJ 3. 3HaiifiTe yei HaTypalibHi 3HAYEHHS 11, IPH AKHX
2n° +3n-15 _
3HaUeHHA BHpPa3Vy € I1JAM YHCJIOM.
n

Posze'azanna.llogamo gaguu qpid v BUTIsA1 pi3HHAII IILIOT0
Ta JpoboBOro BUpasiB:

2n“+3n-15 2n° 3n 15 15
=t ———=2n+3——.

n I It n n
Bupas 2n + 3 HabyBae HaTYpaJIbHHUX 3HaUeHb IIPH OVIb-AKOMY

15
HaTypaabHOMY 1. Tomy Bupas 2n+3—— HabyBae€ ILIHX 3HAYEHbD,
r

15
AKINNO 3HaA4YEeHHA BHPpaidy — € II1JIUMHB YHUCIaMH. I_[E MOMIHUBO

n
JINIlle MIpU TaKHUX HATYpaJdbHUX 3HaYeHHAX n: 1, 3, 9, 10.

Bidnosgidv: n=1, abon=3, abon=5, abon=15. <4

1. Hk popgarv pauioHansHi ApodK 3 0AHAKOBMMW 3HAMEHHUKaMK?
2. Ak BiaHATK pauioHanbHi Apobu 3 0AHAKOBMMKW 3HAMEHHMKaMKn?

7 BriPasy A:C'

63.” Bukonaiite mii:

6 2 S5¢+4d 4d+9
1) Sk 9y Sl ) i %
6 6 d d cd cd
b + -2 am+3 2m+3
2} E__ 5) i n_m H; B} I : B IEis b
S 3 b b 10m 10m
4 2a-3b 9h-2
3) TN ) P

n n Gab 6ab
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64." TlopmaiiTe v BUIIAA1 1po0y BHpas:

Tk 4k
18p 18p’
a-b a

2) ——
29b 2b

a-12b a+15b
3) — + ;
27a 27a
65.° CrpocTiTe BUpas:
1) aE__ 9
a+3 a+3’
t 4
t?-16 t°-16
m° 25
(m-5)" (m-5)"
66.” CopocTtiTh BUpas:
& 81
1) - ;
c-9 ¢-9
a’ 36

(a-6)" (a—6)"
67.° Bukonaiite nii:
+b
1) =T Dy
c—=T T-c
5 5]
9) —EAO" .
m—n n-m
3) 2.1:—4y_41:—14y;
x—3y Y —Xx
684 CH[JDETiTI:- BUDPAa3:
2
1} —+—
y-1 1-y’
3¢ 3d
2) * ;
c—-d d-rc

1)

2)

3)

2)

4)
9)

6)

4)
D)

6)

3)

4)

4)
2)

6)

3)

4)

HGH BHEH,HITL 3HA4YeHHA BHpAa3y:

a’ —45 W16

1) IpH a = 32;

a—=a .-:1—8

2) cz+3c+’?+ c+3d
¢’ -8 8¢

IpH ¢ =

—3.

x-Ty

XY

x—4y
Xy ’

lﬂa+ﬁb_ﬁb—a_

]lﬂ

x* —J:y 2xy —3x°

11a®’

x°y

51+9_

Xy

4I+E.

x2 -1
bg

A 3
x -1

206+100
+

b+10

b+10

EE__14c—49

c—1

3x+9

c—T

2x+T_

IE—-i_

3 5
x -4

Yy -y-4

y43= y-2

y-1 1-y

am+2n

m-—an _

2m—3n_3n-2m’

bE

49

_.|_
2b-14

14-2b
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L S

= 70." 3Hau1TEL 3HAYeHHA BUPAa3sy:
= 5x+3  6x-1

1 opu x =—4,1;
) 216 16-2 P
2
a +a Ta-9
2 — npu a=1.
) a*-9 a*-9 P
71." CopocTiTh BHpaas:
5n—-1 Tn-8 8n+7 3k 4k+1 @ Kk
1y 22 S S SR 2) Mg+
20n 20n 20n E -1 1-F 1-k
72. CopocTiThs BUpas:
ba—-1 4.{1—? —2a — 2 Om+2 m-9 1-Tm
1) -+ a) ——— s— .
16a - B 16a-8 8- lﬁu m -4 4-m° m -4
73." IlopgaliTe v BUrAsaal gpody BHUpas:
1) 15-8a 14-Ta 3) m -8n  2m—8n
(a-1* (1-a)*’ (m-2)(n-5) (2=m)(5-n)

3p°+12 12b
ki + 3 1'
(b-2)" (2-Db)

[ 5 C]]pDL‘TiTL BHUpa3:

2
1) x* —16x 21‘+4?’ 2) y +y 2 y+36 -
(x=7). " (T=2) (y-6)(y+2) (6-y)(2+y)

75." JloBelliTh TOTOMHICTE:
2 2 - 2
1 (@td’ _(a-b)” g 2) [a;b)g +{1 b]ﬂ o
4ab dab a +b a +b

76." IoBeniTh, o IpPH BCiX JONYCTHMHX 3HAaUYEeHHAX 3MIiHHOI

a°=6 Ta-4 3a+6
BH[J-EIE — + 1 HEEFBHE JONAaTHHX 3HaAa4YCHDBb.

(a-2)" (a-2)° (a-2)
77, loBeniTh, 110 NpH BCIX JONYVCTUMHMX 3HAYEHHAX 3MIHHOI
2-b~ T7-3b Th-20 L
BHUpAa3 e =+ - HaOyBa€ BIJI' EMHUX 3Ha4YeHb.
(b-5) (b-35) (b-5H)
78.” IlopaiiTe manmii Apid v BUraani cymu abo pisHHIIL IIijgoro
Ta ApodOBOI0 BUPA3IB:

+3 * 25
1) X gy £ —=€73
X a—2
79.” IlopaiiTe gaunii Api® v BUraAni cyMu abo pi3sHHIL IIiJoro
Ta IpodoOBOTr0 BUpPAa31B:

1 da - b 9) b>+Tb+3
a b+T7

2)
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l i
J 1 : -

-—» 80."” Binomo, 1o S SHaliTh 3HaueHHS BHPAa3V:
Y

2x -3y :rE+y2

1) Z; 2) 3)
X y xy

Ak BM aymaeTre, 4uM icHYe cnoci® posB’s3aHHA Iiel 3amaui,

BifMiHHMH Bijx Bamoro? OOroBopiThk 3 OJHOKJIACHUKaMH I

OTHOKJIACHUIIAMHU cIocobH po3B’sA3aHHA Iiel 3ajadi.

a

51.” Binomo, 110 E=—2. SHaAUJITL 3HAYEHHSA BHUpAa3y:
-b 4a+5b >~ 2ab+b’
1) == 2) ——; 3) ———=.
a b ab

82." 3HaliniTh yCi HaTypaJabHI 3HAYEHHA 71, IPH AKUX 38HAUEHHA
BHUPAa3y € IILIUM YHCJIOM:

2
1]n+ﬁ; E}BE_JQIJA; 3}4n+T

n n on-3
83. 3HaAUNITEH ycl HATYpAaJbH1 3HAYEHHA n, OpU AKUX 3HaYeHHSA
BUPAa3y € ILJIUM YHCIOM:

2
I}Bn—g; 2)x1+2n-8; 3}9n—4

mn n 3n—5.

——

y i
ﬁ BlI1IPABH ﬁf% NMOBTOPEHHA -

84. 3a 9 pokis, 13 2019 nmo 2023 pp., VEpalHCBK]l HNIKOJADPKH
3000y Ha CBpONEeUCHbKUX MATeMaTHUYHUX OJIIMIIlaZaxX cepef
niBuat (EGMO) 19 menaneii. KinekicTh cpiOHHX Meganeil
CcTAaHOBUTE 220 "% B1J K1IBKOCT1 30JJ0THX, 4 KLIBKICTE DPOH-
30BuX — 60 % B1J K1IBKOCTI1 30J0THX Menajed. CK1JIBKH 30-
JIOTHX Mejajeil 3o0yam 3a Ieil nepion Hami giBuarta?
IlponoHyeMO BaM INPOBECTH TaKe IIPOEKTHE JAOCHIIZKeHHA: 3i-
OpaTtu iHQoOpMAIlI0 TIPO Te, AK BHCTYIAJA KOMaHIa ¥ KpalHU
Ha KGMO, nmoumHAIOYM 3 IepInol oJiMiiagu
(2012 p.). lloOyayiTe BIANOBIOHI AlarpaMu,
CKOPHCTABIINCHE KOMII I0TEPHUMH IIporpaMaMH
Excel, Word, Visio. PaguMo ¢cTBOpHTH I'pyIIy
3 BalllUX OJHOKJIACHUKIB 1 ONHOKJACHUIEL A4
BHMBUYEHHA 1¢TOpil BHCTYIiB HAIIMX JiBYAaT. )

85. Po3B’AKiTh pIBHAHHAI:
1)1 —dutes-1)=1,8—1,6x;
2) 3(0,9x —4)+8,5x=10x—11.

86. IloBeniTs, mo Bupa3 (a +4)(a — 8) + 4(2a + 9) npu Bcix 3Ha-
yeHHAX a HaOyBae HeBiJl’€eMHHUX 3HAYEHB.
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i

—- rOTYEMOCS []O BUBYEHHSI HOBOI ';EM‘N

87. 3aMmicTh 31pOYKHM 3a0MNONTEL TAKHH OJHOYJIEH, HIODH CIIpaB-
I yBalacsad plBHICTE:
2 21 2 3 4 6 ; 10
1) a’b-*=a"b"; 2) axy -*=10x"y"; 3) 6x>-%=12x".
88. 3aMicTh 31pOYKH 3alHUMIITE TAKWUKM MHOI'oOYJIeH, [ITO0OH cIIpaB-
I yBaJacsad plBHICTE:

1) *(a—b)=(a+b)(a-b)>; 2) (a+10b)-*=a’ -100ab".
89. 3BeniTh 10 CIOLILHOI'O 3HAMeHHUKa Ipodu:
1) &= i = ) Ry -L,
da 3b’ x-2y x+vy
4m . 3n ; 1
2) 5 2 1 3 3> a) - g 1 = ’
pPq Pq by-36 y -6y
5! 6 1 1
3 1 : 6 1 :
) m-n m+n ) 7 - | a +a

@ YYUMOCH .POEE%_JECTAHMPWKH

90. Yu moxe napHe YHUCJI0 MATH HeDapHUX NIMBHUKIB OlIBIleE,
HiK MapHUX?

4. lonaBaHHA | BigHIMaHHA

pauioHanbHUX Apobis
3 PiI3HWMUN 3HAMEeHHUKaMU

SaCTOCOBYHOMHM OCHOBHY BJACTHBICTE palllOHAJIBHOTO Jpoody,
TooaBAHHA 1 BIIHIMAHHA IpoDiB 3 pIBHUMH 3HAMEeHHUKAMH MOMKHA
3BECTH J0 JoJaBaHHsA 1 BifHiMaHHA ApobiB 3 ONHAKOBHMH 3Ha-
MeHHUKaMH.

o . A, C
Hexaii Tpeba nogatTu ABa palioHAABHUX Apobm — 1 —.

B D

M IYA-D C C-B
MosxHa 3anucaTu: — = ; =—,
B B-D D D-B

A C AD" C-B ADH‘JB
Tomi —+ -

BBBDDB B-D

TyT 3a cniJibAMH 3HAMEHHHEK BHOpaHO BHpa3, AKUH JTOP1BHIOE
NODYTKY 3HAMEHHUWKIB JIaHWUX JApoDiB.

Sa3HAUWMMO, 110 N00YTOK 3HAMEHHHUKIB JaHUX JIpoDlB He 3aB-
HIU € HAUZPVUYHIMIUM CHLJIBHUM 3HAMEHHUKOM.
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T ! ] —

Haranaemo, mob0 3HAUTH CcHOIJIBHUM 3HAMEeHHHUK 3BHUAHUX
IpodiB, MU 3HAXOJAUJIM HAMMEHIIIe CIIJILHEe KpATHE 3HAMeHHHKIB,
PO3KJAJAYH 1X Ha IPOCTI MHOMKHUKN ., AHAJOTIYHO, 00 3HAUTH
CIIJILHUH 3HAMEHHUEK pAlllOHAJBHHX Apo0lB, MOiKe BHABHTHCSH
3PVUYHHM IOIepelHBO PO3KJACTH 3HAMEeHHHKHW Ha MHOMKHHUEKH.

INPURJIAJL 1. CopocTiTh BHpAa3s:

b+1 1-a 2a 1
1) +——; 4) —& oA ;

abc a'c 29—-10a+a 3a—15
2) m n ; 5) : _.1:+2.

Tm+in Tm-=-Tn x-—4 x-2

10n+14 6
3) — - 2

n“"—-49 T-—n

Pozge’'azanng. 1) ColnbHAM 3HAMEHHUKOM JIaHUX JIpo0IB €
onlHOUYJeH a-be. OTXe,

“b+1 "1-a ab+a+b-ab a+b
L ). " 2 ™
abc a-c a“be a be
2) PosknaBmu mnonepeHLO 3HAMEeHHHUKH NTaHWUX OpobIB Ha
MHOHHUKH, OTPUMYEMO:

m-=n/ m+n/
m I - m

Tm+Tn Tm-Tn T(m+n) T(m-n)

_m(m-n)=n(m+n) m-—mn—-mn-n- B m*-2mn-n°

 T(m+n)(m-n) Tm%=n?)  T(m?-n?
a) Maewmo:

10n+14 6 _ 10n+14 _“”*’ﬁzlﬂn+14-ﬁ{n+?]:

n"-49  T-n (n=7)(n+7) n-7 (n=T)(n+7)

10n+14-6n-42  4n-28  4(n-7) 4

 (=-Tn+T) @-0n+T7) m-T(n+T) n+T
1) 2a B 1 _ 2a B 1 _

25-10a+a° 8a—-15 (5-a)° 3(a-5)

“2a "1 6a-a+5 bHa+b

" (@-5° 3(a-5) 3(a-5)° 3(a-5)7

D) ¥ IBOMY BHIIAJKY CILJIBHUN 3HAMEeHHUK JaHUX ApoDd1iB 10-
P1BHIOE NOOYTHKY IXHIX 3HaAMeHHHKI1B. Toxl

x—4 - x—2 (x—-4)(x-2) (x—4)(x-2) -
8

T (x-4)(x-2)

<
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] ol

. _ 21¢*
INPHRJAI 2. Ilopaiite v BUraaai npody BHpas = E2—3c.
E‘—

Posze'azanna. llogasiin Bupas 3¢ v BUIIAal Apody 31 3Ha-
MeHHUKOM 1, OTpPUMVEMO:

21¢° 21c* V3 21.: ~21¢’ +6¢c 6

—3c= - .i

Te—2 Tc-2 1 Tc—-2 - Te—

SayBayKHMO, III0 cyMa U PI3HHUILA IBOX paumﬂaﬂhﬂux npobiB

€ panloHaJLHUMH ApodaMH.

1. Ak BMKOHATKW Oo0AAaBaHHSA | BiAHIMAHHS pauioHansHUX apodis
3 pi3HUMKM 3HamMeHHukamn? 2. Lo € cymMo Ta pi3HULED OBOX
pauioHansHUx apobis?

7 BrnPABuU N7 ‘5"'

91.” Bukonaiite mii:

x 2x 4 3 a 1
1) =+—; } — i () g
4 3 y b~ ab
5b b 11 2
D) =l 5)’"+’“; 8)4—F ——;
14 7 4n 6n pa 1bab
m n. d m c
3) ——— ﬁ] —_ 9) —+- ;
_ 8 ﬁ b Bb abc abm
92, llopauTe v BUrIAml npobdby BUpas:
T k
M8 U 3) ———; 9] —=b—t
& 12 n m cd cp
4 = 6 0b
9y =459 4) = +-% B)
7. 4 2y 8x 35¢ 1lde
93.° CopoceriTe BUpaa:
a+7T a-—-4 x+4 -3
iy T 0 g) — 2L,
12 9 11x 11y
2b-Tec 3b+2c a+b a-c
2) " ; 1) -+ -
6 15 ab ac
3x-2 3y-1 E+4 3k-4
3) L 8) -
X 7 k k
6p+1 2p+8 x-y y-x
4) = : 9) —=—Z——;
P Sp X X'y
5) Em—n_m—ﬁn; 10) ¢:+d_c2—8d.

14m Tm ed* AdP
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94." BukoHaliTe fofaBaHHsA abo BifjHiMaHHS JIpo0iB:

9-5b T-5 ba+2 2a+4
1) —=-—=; 4j 22 N
b c ab ab
4d+7 d-6 1 1+x°
2) ™= ; ) 3 ——5
Td bd X X
3) m—n_p—n; 6) l—ab_l—ad.
mn np abc acd

95.° Bukonaiite mii:

1) 2 3:::—2 3) a 3 ! 5) x X :
.:: x+1’ a-3 a+3 2y+1 3y-2

2) m m : 1) CI4 € : 6) ﬂi—b_r.l—b.
n m+n 3c-1 3c+1 b a+b

06.° Hn,naﬁ're V BUIJISAA1 1pody BHpAa3:

:1 2) 4*5x+4; 3) b & 2 *
a—b b x x+2 b=-2 b+2
97.° CopocTiTh BUpas:
o g) AL
E:-(a b) a(a—b) 2(y+3) 5H(y+3)
2) 5 30 5) om+3  Tm+4 :
a a{a-ﬁ) 2(m+1) 3(m+1)
3) 3 N 2x+2 6) c—a N c+b

x—2 x(x-2)

08.” Bukonaiite mii:
1 1

1) -

a(ﬂ+b} b{ﬂ+b};

9 2.2
b b(b+2)

a(a+b) bla+b)

X X

5(x+7) 6(x+7)"
4n +2 B on+3

3(n-1) 4(n-1)

3)

4)

99." BukonaiiTe gjonaBaHHa abo BijHiMaHHA Jpo0iB:

a _3a+1_

a-2 3a-6
18 6
b>+3b b
2 c—1
3) o
c+1 e +¢

1)

2)

d-1 d

4) - -
2d-8 d-4

5) m+l m-1

3m-15 2m-10
3x—-4y  3y-x

6) :
x —2xy xy-2y°
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e
100." CopocTiTs BUpAa3s:
2 16 ‘+b° b
1) =————; 3) ———+——;
m m +8m 2a”+2ab a+b
-2 -1 b+4 +4
2) ——————; 4) —————.
2a-6 3a-9 ab-b~ a  —ab
101." BukoHallTe mil:
3 x+4 6b 1
]-} + 9 ; 3} 2 = .
x+3 x" -9 9" -4 3b-2
IEILE cl m H’IE
2} 9 a4 . 4} - 3 >
a —-64 a-8 m+o m +10m+25
102, CopocTiTs BHpAa3:
2 2
n n
1) ————; 2) = -
y —-81 y+9 n—7 n —-14n+49
103." IlopmaiTe v BUIIIALl Apody BUpas:
12m” +1
1) —+1; 3) —+—W2; 5) G ——
b 2m
3b+2 20b° +5
2) X _x: 4) 9. 6) ~106.
Y 2b-1
104." BurxoHallTe nii:
4 9n” -2
1) a—=; 3) ———+m; 5) 3n———;
a an
1 2k 4y—-12
2) —4+x-2: 4) —k; 6) 57 ~<
x k-5 y—2
105.° CopoctiTe Bupas:
2
a +1 a+1 a a+4
1) — +—; 2) — e
a —-2a+1 a-1 a" —-4a+4 a -4
a’+b® a-b 2p 5 2p°
2) 9 5 3 ﬁ} o + E;
a -b" a+b p—-9 p+d 25-p
+7 28 1 +8 2
3) ——+ CE'; ) —--2 T ;
c—=T7 49-c y 16-y= y-4
5a+3 6- 2b-1 4b 2b+1
gy 2812 08, 8) -
2a"+6a a -9 4b+2 4b” -1 3-6b

106." CropoceTiTe BHpAas:
m+n m’+n®

1) _ L]

nm-—n mﬂ—nﬂ

e
X=Y Y
2) + 2 7
x+y 2xy+x +y
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=

2a a+4 x—6 X x—9
3) —p———— 2) — +——g— -
4a -1 2a° +a x*+3x x+3 ¥
b-2 b + 2 -2 16

— ; L
b>+6b+9 b -9 y-2 y+2 y’-4
107." JloBeniTh, 110 IPH BCiX JOINYCTHUMHMX 3HAUYEHHAX 3MiHHOI
3HAYEeHHA JAaHOI'0 BUPAa3V He 3aJIeKHUTh BlJl 3HAUYEeHHA 3MIHHOIL:

2x+1 2x-1 x+7 24 —2a a 4
1) + — ; 2) — - + .
2x-4 6-3x 6x-12 a -16 2a-8 a+4
108." IlogaiiTe v BUraagl apody BApas:
2 2
-2 9
1) 1-a+ 2%, 3) 9" .3
a+2 c—3
a’ —b° 8m”
2) +3a—b; 4) —-2m-1.
3a+b 4m -3
109." CopocTiTs BHpAa3:
14b 10-29¢ +10c¢”
1) b+7———; 2) 5e— e Y
b+ 7 2c=5
110.* CopocTiTh BUpas 1 3HAWAITE fforo 3HAYEHHS:
T 12 3
1) - , AKIIO a = 9;

2%a-4 a’-4 a+?2
m2+16n® m+4n

m--16n" o 2m—8n

111, 3HaUIITH 3HAYEHHA BAPa3y:

2) , AKImo m=43, n=0,9.

6 x—95
1) - , AKIITO X = 9
5x-20  x°-8x+16 _
2y=1 2 1
2) -2 5, AKRIIO y:—ZE.
2y 2y—-1 2y-4y T
112.° lloBeniTh TOTOMXKHICTE:
+b b
1) ALY =0;
a a-b a —ab
a+3 a+l 6 2
2) —

S e
a+l a-1w -1 a -1
2¢°+4 ‘a-2 a+l1 1

3 -— - = )
) a‘-1 \d+1 a-1 a-1
113." SHAHAITL PISHUIKD JApPOo01B:
a+1 1 1 b°—6b
1) 3 R ’ 2} .3 2
a' =1 a +a+l b+3 b +27T
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114.” CpocTiTs BUpas:

1) O9m° -3mn+n- _’Ehmﬂ+3mﬂ+ﬂ2 _
am-—n am+n :
2b-1 2b

42 —2b+1 2b+1

115." JloBemlTh TOTOMHICTH
3a+24 6 1 2

2) 1-

a’ +8 a-2a+4 :1+2_¢1+2.

116.” CopocTiTh BHpas:
4b a—b a+b

1 + + ;
) a--b" a°+ab b°—ab
1 1 x x°+4
2) + TR 3 =
x—2 x+2 x"—-4 B8x-2x
1 2 1
3) -

(a-5b) a’-25b° (a+5b)7

2
¥ +9x+18 x+5
4)

xy+3y—2x—ﬁ_y-2 '

117." JloBediTh TOTOMHICTH:

a+a3 a—a 12 a—3
1) — F + 5= -

a —3a 3a+9 9-a 3
9y D=4 _ b*—2b-24 2

2a—1 2ab-4-b+8a 2a-1

118.” [loBeaiTs TOTOMHICTE
1 1 1

- + =0.
(a-b)(a-c) (a-b)(b—e¢) (c—a)(c—b)
119.” JloBeAiTH TOTOXKHICTE
be ac ab
+ 9 + =1.
(a-b)(a-c) (b-a)b-c) (c—a)(c-b)
120.* CnpocTiTh BHpas
1 1 1
+ +

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

121.7 CopocTiTts BHpas

1 1 1
~ - :
(a-1)(a-3) (a-3)(a-2) (a-5)(a-T)
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s i
-

* . .
122.7 loBealTs TOTOMHICTE

1 1 2 4 8 16 32
+ + + + + = :

l1-a 1+a 1+a®> 1+a* 1+a® 1+a'® 1-a*

123." JloBeJiTh TOTOMKHICTE

3 3 6 12 24 48
- + - - =4

1-a° 1+a° 14a° 1+a° 1+.t1m_1—.*:;|:EE

: - b— b
1247 HHoBeiTh, 110 KOJIHU o - ¢ - . =1, W
b+ec a+c :1+Er

a+b b+c a+c
+ + =4.
b+¢ a+c a+b

- YYUMOCH SACTGCGB%Q ™ MATEMATM

125. 3a BUIAaTHI YCIIIXW B HABYAHHI CTYAEHT VHiIBepcuTeTy Oiiech
OTPUMYE aKaJleMiuHYy CTUOEH/Iil0 Npe3njieHTa ¥ KpaiHHd B po3-
Mipi 4400 rpH. 3 nepmoi ctunenaii Big 70 % Biggas mo cimeii-
Horo bomxery, 20 % s3anumns codi HAa KHINIeHEKOBL BUTPATH,
a Ha pellTy Ir'pollield KYOUB MaTepl TpodHAU. JAKY HAOLIbIITY
KINMBKICTE TPOAHJ BlH 3MII ONpuUadaTH, AKINO OIHA TPOAHIA
komrtye 70 rpH i B OyKeTi Mmae OyTH HenapHa KiJlbKicTh KBIiTiB?

126. Somutr rKomTye 19 rpH. ¥ DoOKyNidg € MOHETH JIMIIe IIO
O 'PH, 4 B IpoJaBuUMH] — JINIIE 110 2 'pH. YU MoXe MOKYIIenhb
po3paxyBaTHCA 3a 30IIUT 6e3 A0AaTKOBOI0 po3MiHY rpomieii?
¥ pa3sl cTBepAHOl BIIMOB1Al BU3HAUTe, AKY HAUMEHINY KlIb-
KICTH MOHeT BIAMNOBIJHOI BAPTOCTI MOBHMHHI MATH IOKYVIElb
1 IpogaBYMHSA.

E- 127. ¥ 1990 p. v KneBi HapaxoByBanacda 31 cTaHIiA MeTpo-
noyuiteny, a B 2024 p. — o2 crannil. Ha cK1IBKH B1JCOTKIB 3a
el yac 3pocja KLIBKICTh cTaHIINH MeTponojiteny B Kueni?
BignmoBigk OKpYIIITE 00 OeCATHX.

<= CTBOPITH I'PYNY 3 BAIIIMX OJHOKJIACHHUKIB 1 OIHOKJACHHUIIE
oy BHBYEHHS I1CTOpP1l PO3BUTKY METPOIOJITEeHY B ¥ KpalHil.
IlizHalTecd, V AKHX MICTaX HAIIOl KpalHM € MeTpPOIOJIITEH.
IlobyayiiTe cToBOYAacCTl AlarpaMi, Kl BiiobpaaTUMyTh 3pocC-
TAHHSA KIIBKOCTI CTAHIIH MeTpOMOJIITEHY. Pa,rmmn o mody-
NOBH JiarpaM CKOPHCTATHCS BiIMOBiJHMMHM KOMII I0TEPHUMH
nporpamMmaMu, TakuMu Ak Excel, Word, Visio. 3a notpebu
IPOKOHCVJILTYUTECH B VUUTeNd / VUUTeJbKU 1HQOPMATUKH.
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ﬁ BIPABU 7151 MOBTOPEHHS o. ¥
128. 3HaUITh KOPIHL PIBHAHHSA:
1) .::+.1:—1:4; 2) 1_4—I_1:3,
3 2 2 5
129. Po3B’AiTh CHCTEMY PiBHAHB:
x+y=28, 2x+oy =13,
1) 2)
3x—2y=9; 3x—bdy=-13.

i — - : e
=== rotyemocs [o BUBYEHHS HOBOI TEMW

-E 130. YKax1iTh 4HciI0, oDepHeHe A0 YHc)Ia:

5 b
1) —: 2) T; 3) —3—; 4) — n) 0,12.
) = ) ) = ) W )
131. BHaﬁ,uiTL 3HaAYeHHA NOOYTHY:
3 7 3 2
1}—r~— 2) 6r— 3) =+ —2—|.
6 20 18 8 \ 3

132. BukoHalTe n1JIeHHA:

5. 29 3
NENE R W

2) 8: i 4) 1—:51.
17° 5 3

133. SHaUNITE 3HAUEHHA CTeleHdA:

Y 2\
1)Y|—=1: 3) | -2—=1:
) (EJ ) ( 3)
3 3
2 1
<) (g) * 4) ("’35) '
b @ YUUMOCS wm HECTAHLOAPTHI KPOKU

134. [IBa nopoMH 0JIHOYACHO BIAIMIJIMBAIOTE B1J MIPOTHJIEHKHUX De-
periB pluKH Ta IIepeTHHAKTE 11 NepHeHAuKYJIAPHO 10 Deperis.
[HIsnakocTl mopoMiB cTal, aje pi3Hl. [lopoMu 3yeTpluaThes
Ha Bizgcrani 720 M Bijg ogHOro 3 Oeperis, ImicJIg 4Ooro NpojaoB-
HKVIOTH pyX. licTaBmmchk Geperis, IOPpoOMH Biipa3y IOYHHAKOTH
pyxXxaTucd Has3aj 1 depes JedKHH Yac 3VCcTplyawThCesd Ha BlJ-
crtaHi 400 M Bijg apyroro 6epera. fdka mupuHa piukm?
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u SABLAHHA Ne 1 |
«[MEPEBIPTE CEBE» B TECTOBI QOPMI

Saedanna 1—-11 mawmb no yomupu éapiaHmu eiono-
gidi, 3 akux auwe OJHH IIPABHJILHHH. Bubepimb
npasuibHUil eapiaHm eidnosidl.

1. fIxkuii i3 HaBeleHUX BUpPAa3iB € mMiauM?
m-++n n—+n m+n L

A) + B) Y -B)

m 7 m im

2. Ilpn aKoMy 3HadYeHH] 3M1HHOI He Ma€ 3MICTY BHPAa3

2a-10
A) 0O: B) 10; B) 5; ®).0; 5.
: x+2
3. Illpy AKHMX 3HAUYEHHAX apryMeHTy (QYHKIA Y =—; ; He BH-
3HaueHa? o
A)=1: 1: B) 1: B) —2; —1; & F) =2 1,
21qa°
4. CKopoTiTh npid ﬂ. :
144°
3a° 3a” 3 3
A) — B) — By —; 'y —
) 2 ) 2 ) 2a° ) 2a”
5b— 15
2. AKoMy 3 HaBelleHUX JIpo01IB TOTOXHO JOPIBHIOE JAPIO S
A) b— 3 B) E:+3 B) 5 r) 5
0 D b - 3 b+3
i & T DX 10
6. BuxoHaliTe B1IIHIMaAHHA: - :
x—2 x-—-2
2 5x+10
&y ===, B)/—=—: B) 5; r) -5.
x—2 x— 2
- 4-m 2m-95
7. BukoHallTe nonaBaHHA: - :
; . m—a 3—-m
P A 2. B)3; r) -3.
m—3 m-—a
2
8. IlopaiiTe v BUrnani apody BHpas Bnﬁ —3n.
n_
an 3n 18n 18

A : b : B : Iy .
) n-—4 ) 4—n ) n-—6 ) 6—n
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B e ' .

2m+1 3m°+m-2
3m-2 9m’-12m+4

9. CropocTiTs BUpas

1 1 m m
A) 53  DB) ;  B) = 1 :
(3m - 2) 3m —2 (3m—2) 3m—2
10. CopocTiTs BUpas i_ e _BS .
a” +4a a a+4
A) i; B) -1~; B) a; I') a+4.
a a
. x°—4x+4
11. Ha axomy pucyHKY 300paseHo rpadik GyHKIIT y= 5 ?
I —
U yi/
2 2/
—2 =2

e
=
1
=
1

A) B)

V 3aedanni 12 do koxcHozo 3 mpbox pAadkie IHGopMaUil, NOHAYEHUX
uugpamu, dobepims oduH NpasuibHuil, Ha Bauwy dymky, eapianm, no-
SHAYCHULL OYKE0I0.

12. YeTaHOBITE BIANOBIAHICTE MK BHUpasoM (1-3) Ta TOTOXKHO
plBHUM Momy Bupasom (A—]I).

Bupas TOoTOMHO PIBHUM
BHpAa3
ab - 3a b
1 . A) —
) 3b-b” ) a
2) a® - ab B) e
3a - 3b ¢
2 B) .
ab — 3b
3) — b
a” —3ab a
1) —
3
) ——
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i i |
T T ] —-

el

ﬂ FTOTYEMOCAH 4O TEMATUYHOIO OLIHKOBAHHA

N =
0 f - i X — EII
1.” IIpn AKNX 3HAUEHHA 3MIiHHOI MA€ 3MICT BHPAa3 z ?
x+
2.° CKopoTiTh Api6:
35a'"p° °— 64
;o T 3) = -
21a’b 2c+16
Ox + 6 - 2a +1
2) X :n:y; 4) a .{12 .
3xy l-a
3.° BukoHnaiiTe BifHiMaHHA:
Om+on Hn—-m 3x+4 3dx+2
1) = = 2) —— 4
10m 10m 8x 6x
4. CnpocTiTh BHUpa3:
32 4 20b°
a +8a a 4b 41
c+3 ec-2 a+ 3 a+1 3
2) — - 4) - o .
c—-3 c+3 2a+2 2a-2 a -1
R m+an . .
5." Binomo, mo =T. 3HaWIiThL 3HAYEHHA BHUpAa3y:
I
g —
1) =; 2) ——
ni

n
6.” IlobyayiiTe rpacdik GpyHKIII
2x° +x0. x" +6x+9

4= - N x+ 3

apobiB. MNigHeceHHs pauioHanbHOro
Apoby Ao creneHs

Bu 3HaeTe npaBua MHOMKEHHS 1 JlleHHSA 3BUYaMHUX Jpo0iB.
Ix MoxHA BHPABUTH TAKUMH PIBHOCTAMM:
a ¢ ac a ¢ ad
= : _!. b : Tyt : _I
b d bd b d bc
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. ————+—
94 AHAJIONIYHMMHM IIpaBUJIaMH BUKOHYVIOTH MHOMKEHHSA 1 J1-
JJeHHS palloHaJBHHUX Jpo01B.

Hobymxom 0deox pauionanrvHux 0pobié € payioHanrvHUl
dpib, YucelvHUK AK020 dopiéHwe dobymiy duceavHukie da-
Hux 0pobie, a 3HAMeHHUK — 000ymKy ixXHIX 3HAMEHHUKILE.

Hacmxow deox pauionaivhux 0pobie € pauioHalbHUl
dpib, wucenvHurx Axozo dopisHioe dobymry HucervHuxa di-
JleH020 ma 3HaMeHHUKA OiNbHUKA, 4 SHAMEeHHUK — Jdobymiky
3HaMeHHUKa J0LlleH020 ma YUcelbHUKA OLAbHUKA.

INPHURKJAN 1. Bukonaiite mii:

21¢” b a” +2ab_a —4b°
1) == 3) : ;
b ld4e a+9 da+27

4x 5¢” —35¢
2) (2x—-12)- - 4) (e=T).
{ ).1:2—12:.:+3IE c+2 (A

21¢®  b*  21c°+b° 3¢
Posze'azanna. 1) Maemo: ;: . = E-F — = EE .
b 1l4¢™ b +14¢” 2b

2) llopaBmim MmHoTrOu IeH 2x — 12 v BUraaAai apody 31 3HaMeH-
HUKOM 1, oTpUMyeMO:

4 2x —12 4 2(x—6)-4 8
(2x-12):—; - =22 vy - = ¥ )EI= I;
x —=12x+36 1 x° =12x+ 36 (x—6) x—6
3) a’+2ab _a’-4b" a(a+2b) ~ 3(a+9)  3a
a+9  3a+27 a+9.  (a-2b)(a+2b) a-2b
&) 562—356:(E_T}:532—35¢::E—T:-ﬁc{c—‘?'}_ 1 _ 5
c+ 2 c+2 1 c+2 c—7 c+2

I[IpaBuno MHOXKeHHA JBOX JApo0iB MoOKHa V3arajlbHHUTH IS
BUIIAJKY, KoJau Tpeba 3HAUTH NOoOYTOK TpROX i Ginemie pario-
HaJBHUX npobls. HanpuKiaan, njad TpboX Jpo0IB MaeMoO:

A CP ACP_ A-C-P
B DQ B-DQ B'DQ

2¢° 10b° 4a°
IMPHKJAX 2] Crpoctits Bupas : : .
¥ £ 156° T7¢* 9be”
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Poze'azanHa. Maemo:
2a° 106 4a® 2a° 10b° 9bc”  2a” -10b° *9bc”

156° T¢* T9pe®  156° Te' 4a®  150° -7t - 44
~ 2:10-9-a’b’¢’ 3a’
T 15-7-4-a%%* Te
3aCTOCOBVIOUH IIPaBHJI0 MHOXKEeHHA Apo0iB, MOKHAa OTPHMAaTH

NIpaBUJIO NNiJHECEHHA pallioHANbHUX JApobiB o cTeneHda. Ilns \a-
TypaJbHOIO n, n > 1, MaEMo:

fl MHOKHHKIR

(A)"_A_ﬂ_ A _AvA-..-A_ A"
B BB B B-B-..-B B"
.I';HI-I-EI:-I-:I-lHHiE
A A
Ilnsa n=1 noMoBUIHCS, IIIO (E] =t
OTxe, |
B B"’

A€ n — HaTypaJbHE 4YHCJIO0.

IIlo6 nidnecmu pauionHarvHuil dpib do cmenens, mpeba
nidHecmu 00 Ub020 cmenena HucelbHUK 1 3Hamennux. Ilep-

wuil pesynrsmam sanucamu AK YUCENbHUK, a Opyzull — AK
3HaMeHHUK dpoby.

2 3
IHHPHRJIAJL 8. Ilopaiire y BUrAAAl npody BUpas (— ;;HJ ;

3.2 V" (322  (3a?)®  274°
Rose’'azanng. | —— Sy =— = | == ey 4
2be 2bc (2bc™) 8b ¢

‘ 1. lWo e nobyTkom ABoX pauioHansHuX apobie? 2. LLo € yacTkow
| OBOX pauioHansHUX apobie? 3. HK nigHecTW pauioHansHWn apid
0o creneHsa?

i Enpﬂag:

3 4
135.” fikoMy 3 HaBelleHUX BHpAa3iB JOPiBHIOE JOOVTOK EE : : ?
C (i
1 a 1 a
1) 357 2) —3 3) i 4) L

c C c c
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P T T
136.° BukoHaliTe MHOKeHHH:
3a° a° 3 48ab 51be’
1) nd ; 4) mg +8n"; 7) Eq ' Ed 3
c C 16n 17c 40a
2a b > 21¢° 39
2) =. 2, 5) 14m® +— g) 21c &Y.
b 8a im 13p~ 28c
x y 15a* b°
3) . ﬁ} — - =
yz Odx b 10a
137.” CopocTiTh BHpas:
2 2 a H
a- b a 11x y
1) ——; 3) —+2a; Q) - —
) b° a’ ) 2b ) y°©  33x'
am® mk® 2 T2 27m?®
2) /- 4) 15x'2- F= 6) — ——4
k 12 2X O9mp OS6k p
138.° CopocTiTs BUpas:
a—b 3 m—2 m+7
1) : : B) — - ;
ab a-b m- —-49 m-=-2
Imn+n- 2m a
2) ‘— ) (a+4)- :
bm n 2a+8
Ta+7b b® r—9 x%+2x
3) =" : 8) - :
b a+b 4x+8 x-9
32a a-3 da°-4da+1 a+1
4) ————- - 9) - -
a -9 8a aa+ 3 2a—-1
c-1 c+6 a’=25 4q°
D) . : 10) .

c+6 c2=2c+1’

139.” BukoHalTe MHOMEHHA:

1) 3:1+E?_ c ; 1)
4¢ dJa+b
ab-b" 4a
2 s — 5
) . 3 )
5x -5 x°
gy = W, * . 6)
X x—y

140.” AxoMmy 3 HaBeleHUX BHUpAa3iB JOPiBHIOE YacTKa

3 6

4a a’-5a

18b b+4
b>°-16 3b
6
; 5 ‘(m—3n);
m —=9n
3c—9 ‘3c+1
0c’ +6c+1 c-3
% 2%
L‘S E‘g

1y = 2) ""I; 3) 4¢3 4) 4c5.

4
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141.° BukoHaiiTe nijileHHH:

8m 4 6a 3a° 12a°
1) e 4) 22. .:12; 7) 24a% 222 .
n n 5b 20b b
3b 9a 18a’ 36a 5
2) —:b; 2) —: - 8) —:(da’c
8 ) T L
3) 7’ L 6) a’ ; B2,
d d°’ “be’
142.” 3HAUITE YACTKY:
7T 28 27 36 21m
1) —5:—; 3) —:—3 5) 49m* : ——;
(1 il m m n e
b’ b 6x"° -, 16x°y° ( 121:2}
2) —:—; 4) (30x"y°); 6) — 2| — :
8 48 y° Y v) 33z 552"
143.° CopocTiTh BUpas:
1 a—b:u-b; 5) aE-EE:a—E;
Ta Tb a+7 o . a+y
2 2 2
x - 6x+6 a —4a+4
2) =1 22 6) :(a—2);
X X a+2
c—9 c—9 p+4k
3) : ; 7) (p*-16k%): :
¢ —4¢ 5¢-20 (P ) p
xX—-y :::E—lg.lrﬂ a’—ab a®-2ab+b°
1) : ; 8) —: :
Xy 3xy a ab
144." BuxkonaiiTe nieHH4g:
1 5m—2n:5m-§n; 4) ag—lﬁ:a+4;
10k 10k a-3 a-3
+3 +3 -9 °-81
2) 5) L7 ;
p —-2p 4p-8 y—-8 y —-16y+64
L 2
a -b" a+b x=Ty
3) : . 6) (x°—49y%): .
2ab ab ) ( v) X

145." BukoHaliTe milHECEeHHA N0 CTEIeH:

o7 ez w(m)
m \ (Eaﬁ}g ( Eﬂﬁ)z
2) (E) ; 4) 5| 6) 5T )
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= i I

146.” TlopaiiTe v BHTIAAL Apo0y BHUpas:

6 10 7 3
a 10¢
1) | =1 3 3) | — :
)(EFJ )( 3&"’J

2) (—3”") : 4)

on°

147." CopocTiTh BHpAa3:
6a’b® 14b° 5a’c”
35¢° a'c® 18b*°

33m° 88m*' 21m® i [2::5 T _ ( 4q° )3

1)

2)

34n® ~ 51n* " 16n°’
148." CropocTiTh BHpas:

3a'b” 4b'c® 5b'

4
5 3 EJ'IE
) ey 3) %)-
10¢ 27a 9Ya'c a0
. 3
2) 3a® Tc® 9ab 4) 3x' | (37
9p2.2 " 6b% 14012 ym : ya d
149." 3amiHiTE 3MIiHHY X TAKHMM BHpas3oM, I[o0 yTBopHJIacd TO-
TOKHICTH:
2\ o) B
1 [RR .. S 2) (—J x=—.
pe b2 3¢ 12
150." BukoHaiiTe MHOKeHHA i NileHHA APoDOiB:
1) 4= 12a® 5) a’+b> Ta-Tb
8a® a’-16 a’-b® a®-ab+b*’

dc-d " 2c"-2d"
c*+ed 4c”—ed’
b>=6b+9 b*+27

12—9‘5x+5y_

2) 6)

X+ x®—3x
a’+8 _.-:12-2:1+4_
b*-3b+9 5b-15 16—a* a2+4
a®-16a 12ab” 8) x"—12x+36 x"-49
3a’°p 4a+16’ 3x+21  4x-24

151. CopocTiTh BUpPAa3s:
7a° b5-a _

3)

7)

4)

a”-8ab 8b"—ab

]-} 9 L] 4} . ?
a*-25 a 12b 24a
a’*+b® b-a a* -1 a—1
2) 3 P ; 9) 2 3 ;
a —-b" b+a a —a+1 a” +1
| 4x* =100
) o il 6) — . (2x% —20x + 50).

a*—-a l+a° 6x
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& 152." CopocTiTh BHpa3 1 3HaAUAITE HOro 3HAYEHHA:
.

2
a -8l a-9
1) : , AKIO a =—4;
a‘—8a a°-64
9y —% . L axine #=4,2, y=—-2¥
4IE—4yE*EI+ﬁy’ B 5
9 3a-9
3) (3a"-18a+27): " arkmo a = 0,5.
(v
E 153, S3HauJ1TL 3HAYEHHA BUpPAa3y:
| b 1 3
1} : , gRmo a=2—, b=——.
a’—ab b°-a° B 3 7

a®+4ab+4b° 3a+6b

a’-9>  2a-6b
: 1 . 1
154." Bigomo, mo x——=9, 3ualiiTe 3HaUeHHA BUpasy x° +—
X X
. 1 .
155." Bigomo, mo 3x+—=—4. 3HaAHUJITE 3Ha4YeHHA BUHpPAa3y
X

2) , AKIo a =4, b=—2.

; !
QIE-I——E.
X

16 4
<> 156.” [lano: x4 — =41. 3HaijiTE 3HaYeHHA BUpasy X+ —.
X X

3’AcyiiTe 3 OJHOKJACHUKaMH H OJHOKJIACHHIIAMH, CKIIBKH
po3B’A3KiB Mae 3agada. OOr'pyHTYHTe Bamy JIVMKY.

= " 1 r = 1
157." Nano:x* +— =06. 3HaNiTh 3HaAUEHHA BUpasy x——.
X X

J-' _?.'—:_:,

b= €
= vuumocs 3a CTOCOBYBATU MATEMATUKY

158. 1lig uac nmepensubopyol KaMMOaHIl OJWH 13 KAHIWUIATIB HAa
nmocany Mepa 3aaBuUB: «llogupBiThea Ha rpadlk JOpOHHBO-
TPAHCIHOPTHUX HNPHUIrojJl. SBEePHITH YyBAr'y, HACKLIBKH BHIIE
posTalloBaHa TOYKAa, AKa BKa3Ve Ha KLJIBKICTL aBTOMOODLIE-
HUX aBapiin vy 2024 p., NOplBHAHO 3 IIoNepeqHIMH DPOKaMH.
Ha mxanb, goBoguThCcHa KOHCTATyBaTH, 1o B 2024 p. B1ady-
Jocd BUOYXOBe 3pocTaHHA KinbKocTl HTII v Hammomy micTi».
fIK BM BBamaeTe, YH KOPEKTHO KaHJHJIAT iHTepHpeTyBaB
iHdopmanino, nogany Ha rpabdiky (puc. 3)? IlodcHiTHE cBONO
B1AODOBAL. OOroeopiTh BamMy AYVMKY 3 OJAHOKJIACHUKAMH Ta
OAHOKJIACHUI[AMH.
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159. Ha pucyHKy 4 nmopaHo rpadik (depBoHa JjiamMaHa) poboTH
MalcTpa-IIIATOYHHKA NPOTAroM JHA. CHHBOK NPAMOIO IIOKA-
3aHoO rpadgik moro pobotHn, AKOH BiH KJaB ILNIUTKY OPOTATOM
IHA 3 IMOCTIMHOK IMIBHAKICTIO.

g0
I
I
I

0 -+ .
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
Yac

JarajbHa ILJI0M0la VKIaJeHol IVIHTKH, M-
o

Puc. 4
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1) Koam maiictep npamoBaB npoaykTusHime: 3 9:00 g0 10:00
abo 3 15:00 no 16:007

2) dAx BHU nymMaeTe, ud OyJjia B MaHcTpa ODepepBa Ha o017 v el
neHb?

3) CKIIBKHM KBaJpaTHUX MeTpPIB ILTUTKHU BHUKJAJTAB MaHcTep
y cepeIHbOMY 3a OJHY IOJMHY OhOro JH:A?

ObroBopiTe Ballll BIJAIOBL/Al 3 OJHOKJACHUKaAMH M OJHOKJIAC-

HUI[AMH.

160. Ha rpacbmy pHE J) momaHO HaHl AedAKOro ,I[ﬂcmmﬂmiﬂﬂ
PO cepeaHiil 3picT MOJIOAL HiJIITKOBOrO Ta IOHAIIBKOIO BIKY.
1) Axwuii cepenniii 3pict mawTs 20-piuni giBuarta?
2) ¥ axoMy BIIl XJIonIll ¥ NiBYATA MAOTh OJHAKOBUH cepe/l-
Hill 3picT?
3) I'oBopATh, 110 MOYMHAKYN 13 14 pPOKIB, HOHAKH POCTYTh
INBHANIIE 3a A1BYAT. UM MATBEPIMKYVE HaHe AOCHIKeHHS
Ie TBepPJKeHHA?
ObrosopiTs Ballly AVMKY 3 OJHOKJIACHUKAMHA ¥ OIHOKJIACHH-
IAMM.

190 —

180

170

160 -

3picr, cM

150

10 11 12 418 14 15 16 17 18 19 20
Bik, pokis
— (CepenHiii 3pleT giBuar — CepenHiil 3picT OHAKIB

Puc. 5

161. O 6:00 paHKy ciM’d BUPYIIWJIA B MOJOPOX¥ Ha aBTOMODLII.
Ha pucyvHEKY b6 momaHo rpagik, AKUH DOKa3ye 3MIHHA K1LJIBKOCTI
MajJbHOTO B DeH300aKy aBTOMODINIA NPOTArOM II1€l MOAOPOHKL.
1) O KoTpiil roguHl aBTOTYPHUCTH JlCTAJHCd J0 MICILA IpH-

3HaUYeHHA?
2) CKINBKHM pasiB NpoOTATOM JHS MAHJAPIiBHUKH 3alKIKalH
Ha aBTO3allpaBHY CTaHIIiO?
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3) fAx Bm nymaerte, ge Oyan i oo pobunu typuctu 3 14:00 1o
15:007
4) CKLIBKH KilTOMeTpiB CTAHOBHUTE JAJIBHICTE MOJAOPOAK], AKIIO

cepelHA BUTPAaTa NaJlbHOIO aBTOMODLNIA CTAHOBHUTE 8 JI Ha
100 gm?

(i S ]
&= LR
—

o
o

o O W QO W=
o OO GO

(-
|

ek
=

D | . ' : : , e
4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00

Yac

KinekicTs nanusa B 6edsobary, Ja

Puc. 6

- flkmo Bam cmopobanmcsa 3anaui 158-161, To pagmmo
CTBOPHUTH TI'pyNy 3 BalllUX OJHOKJACHUKIB 1 OJHOKJACHHUIIHL
It pobOTH HAl MPOEKTOM, V AKOMY BH 3MO3KeTe HaBUUTUCH
«UUTATH» padlKky 3MIH 3HAYEHB JIeAKO0l BeJIMUYUHN, a TAKOMX
HaOYTH JOCBIY, AKUNU JO3BOJUTHL KOPEKTHO 1HTepIIpeTYBATH

iHdopmMalriro, nonany rpadgigro (AuB. 3agauy 158).

' b4
mﬁqsw A5 1 @o PEHHSI

162, I3 nyHKTY A B NyHKT B, BijicTaHb Mi SAKHMH JOPiBHIOE
192 km, 3i mBHaKicTI0O 60 KM/roj BHIXaB MOTOI[MKJIICT.
YHepes 30 XxB Ha3yeTpldy MOMY 3 OVHKTY B 31 IMBUIAKICTHO
79 KM/roj BHiXaB Apyruii moronukiaict. CKiIBKH dacy IxXasB
APYIHi MOTOIHKAICT 0 3ycTpidi 3 nmepmum?

163. ¥ nBox 0OimoHax pasoM MicTHThEcA 80 1 Moloka. HAKIIO
3 nepmioro 6imoHa nepenutn 20 % Monoka y Apyrail 0ijioH,
TO B 000X DiIoHAX MOJIOKa cTaHe MOpIBHY. CKLIBKH JIITPIB
MOJIOKa OVJI0O B KOKHOMY 0iloHI cImodyaTKy?
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@ vummocs POBUTH HECTAHOAPTHI KPOKM

164. Bacuns i ITonira mo uepsi 3aMiHAKTE V piBHAHHIL x* + ¥x° +
+ *x*+*x +%=0 oguH 3HAK ¥ Ha JeAKe uncJyo. Ilepmum 3a-
MiHY podouThk Bacunb. lloniHa Xoue oTpUMAaTH PIBHAHHA, AKe
Ma€ KopiHb. Yn moxxke Bacuns 1 zaBagnTn?

6. ToTOoXXHI NepeTBOpPEeHHS

pauioHanbHUX BUpas3IB

IIpaBmiaa ail 3 panioHAJBHUMHU JIpodaMH IalOTh 3MOTY OVIb-
AKWH palloHANBHHI BHpa3 NepeTBOPUTH B palllOHAJIBHHUU Apid.
Poarnauemo npuKJIaam.

INPUKJA 1. CropocriTh BHpas
( 3a B Oa ] a—4 _2a2+8u
a-2 di—4da+4 '1:12—4 a— 2 -

Posze’'azanna. [laHANA BUpa3 MOMKHA CIPOCTHTH AHAJIOTIYHO
0 TOT'0, AK MH poOHJIH I1e, KOJIH 3HAXOAWIN 3HaAYeHHA YHUCJIOBOTO
BHUpa3sy, 10 MICTUTh KLJIbKa apudpMeTHUHUX A11. BUKOHyeMO il
BIAIIOBIJHO /10 HOPAIKY BUKOHAHHA apU(pMeTHYHUX J1H: cIIO4YaT-
KV — BIJHIMaHHSA BUpPAa31B, AKl CTOATHL V AVEKKAaX, IOTIM — J1-
JIeHHd 1 HalIpHUKIHI — BIJHIMaHHS:

1) 3a 6a el 6a

a~2 a*-4a+4 a-2 7 (a-2)

_3a”-6a-6a 3a"~12a

. (@-2 (a=2 "’

3a°-12a a-4. 3a°-12a a”-4

@-2?¢ a4 " a-2° a-4
_3(1{!1—4}‘[ﬂ—2]{ﬂ-+2}_3ﬂ{ﬂ+2)_3ﬂ2+ﬁﬂ_

?

2)

(a=2) a—4 g=2 a—2
3) 3a”° +6a - 2a° + 8a _3&2-!-511—2{12—8{1_
a—=2 a—2 a—2
2
-2 -2
_ g ﬂ:ﬂ{ﬂ }:a*
a—-2 a—2

Bidnogidv: a. 4
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IlepeTBOpeHHA pallOHAJIBHOI'O BHPa3y MOXHA BHUKOHYBATH
He OKpeMHMH JA1aMH, a <«JaHIw:KKoMm». llpolnwcrpyveMo nen
NIPpUMOM Ha NPHUKJIAJIL.

NPURJA 2. [loBeniTh, 110 OpU BCiX AONYCTHMUX 3HAYEHHAX

aa a-+ o oda
+ : ) He 3aJIeEKHATHE
a-3 18-6a bHa+a

3MiHHOI 3HaueHHA BHUpPAa3y

Bll 3HAUEHHSA a.
Posze'sazannga. CoOpocTUMO NaHUW BUpAa3:
3a+ﬂ+5_54ﬂ _3:1+ﬂ+5_ oda
a-3 18-6a Ha+a- a-3 6(3—-a) a(o+a)

_ 3a " 9  3da 9 _3{1—9_3(:1—3)_3
_ﬂ—3 3-.{1_151—3 a—E_ﬂ:-H_ a-—a T

OT:xe, IpH BCIX JONYVCTHMHUX 3HAYEHHAX a 3HAYEHHI AaHOIO
BUpPa3y JOPIBHIOE 3.

HPHKJA 3. JloBeaiTh TOTOMHICTE
( a—17 a—?)_ 3a-1 4

+ o o "
Ja-1 a+l1l/) a -Ta a+1

Posze'sazanna. lleperBOpuMO JI1IBY YacTHHY pPIBHOCTI, IO
ODOBONUTHLCHA. TYT HOILIBHO PO3KPUTH NVHKHN, 3aCTOCOBYVIOUH
pPO3IOAINBHY BJACTUBICTE MHOMKEHHA:

(.:1-7 a-’.«') 3a-1 a-7 3a-1 a-7 3a-1
+ W —_ - _l_ u

3a—-1 a+1 a—Ta 3a-1 ala-=7) a+1 ﬂ(ﬂ—‘?}_
_“”1+ 83a-1 a+1+3a-1  4a 4
a ala+1) a(a +1) a(a+1) a+1

ToToHICTE JoBeJeHO. 4

ab be ac
Pos3é’a3aHHA. 3alACABIIN JaHWI BHpa3 YV BUIIA/]l YacTKH
Bl A1JIeHHSA 4YHCceJIbHHKAa Ha 3HAMEeHHUK, OTPHMAaEMO:
§ S e |

| JS s | I 1 1
g U ‘31 :(—+—+—J:( - +—J:

1 1 a b «c ab be ac
4+ — 4
ab bc ac

_bc+ﬂc+ab _ c+u+b_br:+:1c+ab_ abc _ bc + ac + ab

abe abc abc r:+:1+b_ c+a+b
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IlaH# BUpa3 MOMKHA COPOCTHUTH 1HIINM CIIOCODOM, BHKOPHC-

TOBYIOYM OCHOBHY BJIACTHBICTE Apo0Yy, a caMe: HOMHOMHUTH HOI0
yHceJbHUEK 1 3HaMeHHUK Ha oJHo4JieH abc:

1 1 1 {1 1 1]
— 4+ —+ — —+—+— |abc
a b «c a b ¢

1 1 1 [ THEE J N
+—+ + —+ abe
ab be ac ab bec ac

1 1 1

—-abc + —+abec + —+abe
a h e _bc+ac+ab

1 1 1
—rabc+ —+abec + — +abe cra+h

ab be ac

bc + ac + ab
Bidnosidb: crgeETH .4

c+a+b

/. BIPABU ,& &7

165." CopocriTh BHpa3s:

1) (E+E)_EE; ﬁ]( o 4 ]:m+9n;

3 4/ a m-n m+n m+n
2 2
b 1 1 -2
VO ST v
a-b \b a x+2 x—2
f a a X 4+x x x-1
3) [1+Al:|1F—|; 8) i —t ;
\ b b 4 4 x
{32 2
a 2a b be 1
4) —E———+1)- 3 ¥) — :( +1);
b b a—b c—-1 \e—-1
2 2
a —ab b+1 a i x“+x
R 10) o R ]
b” -1 a b-1 x+y x-y) x +y
166.” CopocTiTh BHpa3:
i 2 2
-b +b
1) ::;'+i : :r:—i; J) o B s :':1 -
\ 7 Y b b b
{ 2
a a+b) ab 7x x-—8 84
2) — 3 3 2; ﬁ] - " 9 *.lI
\b a-b/ a +b x+2 3x+6 x —-8x
i b /. 2
Oa-9 -3
3) L — T m : 7) | a— a ):ﬂ ﬂ;
vm—=-1 /) mn—n \, a+a a+a
{ i ' 9
a b dab a & a” + 8a
4) __,_). . 8) |- _ J _
\b" a/ a->b \a+2 a+8 a—4
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167." Buroraite mil:
a+2 ai-4 3
1) =% : — :
a —-2a+1 3a-3 a-2

b>+3b (b-3 b+3
2) = : + ;

b®+9p \b+3 b-3
3) (3f+1_3{.‘—1): 9¢ ;

3c—=1 3de+1 bc + 2

4)( 1 1 J 2a
a—4dab+4b> 42 —-a®) o -’

5}( a—8a8 B a J a-E{]_
a®-10a+25 a®-25) (a-5)*
2x +1 x-2 | x +6
6) 2 - ST .
x +6x+9 x +3x/) x -9x

168." BukorauTe mil:
1) br4 b -16 2
b>-6b+9 2b-6 b-4
2}(m—1_m+1]* 4m

m+1 m-1 'mz-li

3) 2x 1 B 1 _
.:-.:E—yz. .tl[:z+2.1r:g,,f+_.g,,~rE yz—:.lr:g '
4)( 2a-3  a-1 ) a® -2

a’-4a+4 a’-2a) a®-<4a
169." CropocTiTsE BHpAa3:

{
15 7 -

1) ———I—T)- R
\x—T x° —16x + 64

Illr. —
2) ﬂ_5a 15):(2'1# 2a );

\ a—a a—a
; |
1 2 ab 2
3) | —+—+ ﬂ;J ¥+ :
a b b a —b b—a
4}r a a _EE+IJ_ |:12+|:1_
\a-1 a+1 1-a°) (@a-1°

5) x+2y x-2y 16y° 4y
220y %+2y x° -4y ':::+2y’
ﬁ)( 3a-8 1 _4&—28)_&24—4

a°-2a+4 a+2 a’ +8
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170." CopocTiThs BUpAa3:

2
T +14.r+49:( 13 —x+ﬁ);

x+6 x+6
£ 2
2c-9 + 3 24
2) | c— £ ):E2 E+ :
\ c+8 ¢ —64 c

3) — -
axﬂ—g x+3 3—-x

[ 2y-1 9y+6 1 )_yz—-i

(36 x-3 3+.1:)_ 6
'3

4) 3 o —
Yy +2y+4 y -8 y-2

171." loBegiTh TOTOKHICTE:
[ ab b ) 2b. _a-b

"at -5 4

1) +
\a°-b" 2b-2a

/
8 -2 +2 2
B | ):“ L T
4 —-a a+ 2 a a—2
( 2
3 1 -6 3
3) g -)-“‘" Y
\ab—¢ ¢ —12¢+ 36 2 c+6
172." JloBegiTh TOTOMKHICTE:
b 2 a a’-b° 4
1) 2 F T : == :
a —ab, a—-b b —ab dab a+b

2
2) (a-b) a 4 Ea : +3:1+b:3'
a (a—b) b —a a+b

173.” Yu 3anexXHUTh 3HaUeHHA BHUPA3y BiJi 3HaueHHA 3MiHHOI,
AKa BXOJHUTE 10 HLOTO:

(a+3 1 ) 3a+3
1) 3 . o ’
\a" " -1 a +a a“ —a
[ a 1 ] Ta 2

\a2-49 a+4)7al+14a+49 a-T

?

2)

174, JloBeniTh, HO 3HaYEeHHA BUpa3y He 3aJIeKUTh B1J] 3HAUEeHHSA
3M1HHOI, AKA BXOIHUTE J0 HLOI'O:

3x°-27 (6x+1 6x-1
1) . 3 . - 4 3
4x° +2 x—3 X+
3 8a’ —18a 2a 3
2) e . - - L
4a -12a+9 4a" -9

2

20 -3 4a°+9
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175.” CaopocTiThs BHpa3s:
2

a
& 1
1) —a=*1. 3) :
a 1
a-— 1- 7
a+1 s
a
6a -9 2a —b b
7 ﬂb #L gN=
2) a . 4) -+ a
3 2a + 3
It 2%
a b b
176, CopocTiTh BHpa3s:
a-b b
b 1
1 a + a : 2
) a a—b }1 1
a+b a - 1
a+1

177.” HoBeAiTh TOTOMKHICTh:

1 16 1 2y 1 )\ _8ay, .
@-2)* (@a-2)2% a’ -4 @+2)?) (@=2?

9

+11 + 5 + T + 3

2) & —(': . —— ):(“ ) =1
a+9 a —8l. a -18a+ 81 a—9

178, HoBenlTs, 110 OpH BCIX AONOYVCTHMHUX 3HAYEHHAX 3MIHHOI
BHUpAa3 b +9 +(b+3)2'( : 4 - ) HaOyBae 1o
Pa3 302 _p* "\ b3 b-3 9-b" b°+3b yBae 4
NATHUX 3HaYeHb.

179.” IlizeTaBTe 3aMicTh X JaHWIl BUpa3 i CIPOCTiTH OTPHMAaHHUI

BUpPAa3:
xX—a ab a—-bx a-—b
1) , AKINO X = : 2) , AKIO X = ;
x—-b a+b b+ax a+b

YYUMO Cﬂg%m COBYBATU MATEMATUKY

180. Cim’a IleTpeHKIB n1anye 3AiMICHUTH HA CBOEMY aBTOMODiIl
IMOAOPO MNONVIAAPHHUM TYPHCTHYHHM MAaAPIIPYTOM <«30JI0Ta
nigkoBa JIbBiBIIMHEN» . PoagnHa 30MpaeThesa BHIXaTH 31 JIBBO-
Ba a0 OnecbKoOro 3aMKy, 3BIATH mocJigoBHO Biasigaty llija-
ropeiibKu, 30JouiBCBKHM Ta CBIp3bKHH 3aMKH, a IIOTIM
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nosepHyTHCA 10 JIbBoBa. Bijgcrans Bij JIsBoBa 10 OuiecsKoro

15
JdMKY CTaHOBHTE — JOBMXHHH 3alllIaHOBaAaHOI'O MapHipyvTy,

41
MixK Onecbkum 1 lligropenbKuM 3aMKaMi — V o pas3iB MeHIIIa
B1a BijcTaHl ML JIeBoBOM 1 OJlechKHM 3aMEKoM, M1 lliaro-

pelbKUM 1 30J0YIBCBKMM 3aMKaMHM — Ha J KM 0OliabIna 3a
BiicTaHb M1 OnecbKuM 1 lligropenskumM 3aMKaMu, MK 30-
JOUiBCHBKUM 1 CBIp3bKMM 3aMKaMH — VY 3 pasu OliabIna 3a

Bimcranb MixK Ilinropenbkum i 30/1049iBCHBKHUM 3aMKaMHu, a Bifl-
crtaHb MixK CBip3bKHM 3aMKOM 1 JIbBOBOM JOpiBHIOE 43 KM.
CkinbKH rpHBeHb Ma€ 3amyaHyBaTH cim’a IleTpeHKiB y O10-
I3KeTl MOA0PoKl Ha NOKVIIKY MaJbHOTO, AKINO BUTpaTH OeH-
3MHYV 1XHBLOl aBTIBKH CKJaAawTesE 8,8 1 Ha KoxxHI 100 KM
MLIAXY, a BapTicts 1 1 6eH3UHY cTaHOBUTE 60 rpH?

3ono4iBCbKUM Miaropeubkwnii
3aMOK 3aMoK

181. 3a 5 pokis, iz 2017 mo 2021 pp., cepefHE CHOKUBAHHA

B MicAIlb KAPTOILI rPOMAaIAHHHOM / TPOMAIAHKOK ¥ KpalHU
3HHU3NIocd 31 6,4 Kr n1o 2,8 Kr. Ha cK1IBKH BIZICOTKIB B1J10Y-
J0CcA 3HHUKeHHA CIOKHMBAHHA KapToILIi? BiqnoBias OKpPYyTIIiThH
0 NecATUx.

<=9 [IponoHYEMO BaM CTBOPUTH I'PYIIY 3 BAIlINX OJHOKJACHHUKIB

1 OIJHOKJIACHUIb JIJIf VIACTL B IIPOEKTI 3 JOCHIIKEHHS CIIOKH-
BaHHA II' ATH HAUTOMIMPEHIIMUX B YKpaiHi OIpoAYKTiB Xapuy-
BaHHA. ¥ CTAHOBITH, AK SMIHHJIOCA CIOKHUBAHHS BIAIIOBIAHOTO
NpoAVKTY npoTdaroM octaHHiX 10 pokis. ¥ pobori Hag nmum
IIPOEKTOM pPaAUMO 3BEPHYTHCSA IO AOIOMOIrY 0 BUUTEIIB /
BUHTEJLOK Ireorpacdil Ta 61oJoril.

ﬁ En@} [7151 NTOBTOPEHHS

EIBZ IloBeniTh, 0o 3HAYEeHHA BUpasy 2!'* — 212 — 210 ninuTkca

Hanijo Ha 11.
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!183 HoBeniTs, 0 IpH OVAL-AKOMY HATYVPAILHOMY 11 3HA-
YeHHd BUpa3y 3" ° —2""" 4+ 3" —2" pinuTbes Hanizo Ha 10.

184. Ha nepmomy cKJanl Oyio OypAKY B 3 pa3H OLjIbIle, Hi3K Ha
npyromy. Komm 3 mepmoro cknaay BuBe3nn 400 Kr oypaky,
TO HA HBOMY 3aJuInuiaocd OypAaKyY v 2 pa3u MeHIe, H1K 0yJ10
Ha apyromy. CK1IBKH KljJorpaMmiB OyVpAKYy 0yJo Ha neplHioMy
CKJIAJl cIOYaTKy?

185. Kyprka komrtysana Ha 600 rpH meHine Bin Koctioma. Ilig
yac Ce30HHOI'0 PO3MNpolaxkKy KYpPTKa moaeniesmiana Ha 10 %,
a roctioM — Ha 20 %, micaa 4oro KypTKy Ta KOCTIOM MOXK-
Ha Oyiao npuadaTtu 3a 3030 rpu. dAKow Oyaa noyaTKoBa I1HA
KYVPTKH Ta AKOK — I[iHA KocTooMa?

186. 3 NyHKTY A B NYHKT B aBTOMOOLIE 1XaB 31 IMIBUIKICTEO
60 kM /roj, a moBepTaBCcA 3 OVHKTY B v NIVHKT A 31 MBHAKIiC-
TiI0 70 KM/roj iHIIOIO JOpPOrow, AKa Ha 15 KM KopoTiia Bij
nepmoi. Ha 3BopoTHH magx aBroMobiabs BUTpaTuB Ha 30 xXB
MeHIIle, HIM Ha IMIJIAX 13 OVHKTY A Vv OVHKT B. 8a AKHH 4ac
BiH J0IXaB i3 NYVHKTY A y nyHKT B?

18%7. (3 ykpaiHcbko020 poaskaopy.) 3a 30 MmoHeT Kynunu 30 nra-
X1B. CKLJIBKH KYIHUJIH NTAX1B KOMXHOI'0O BUAY, AKIIO 3a TPLOX
ropo0OIIiB MIaTHIN OJHY MOHETY, 3a IBOX rosiy0iB — TexX OHY
MOHETY, 4 3a OHY I'OpPJIMIK — JIBl MOHETH, NIPHUUYOMY KYIHJIH
xoua 6 oiHY OTAIIKY KOXKHOI'0 BHAY?

=== roTYemMoCsi 10 BUBYEHHS HOBOI TEMM

188. Po3B’A:KiTh pIBHAHHA:
2x+T7T .x+9d

1) — - 4) x*— 16 = 0;
4 3
2) x2+ 6x=0; 2) 25x°—36=0;
3) 0,21x-0,7x°=0; 6) x*+4=0.
189. Ilpu axkomMy 3HaYeHH] 3MiHHOI He Ma€ 3MiCcTy BHpAas:
6 4
1) = Mg D) o
3x -9 3x° +12x x"—=10x+ 25
“+1 8 4 2
2) 5; ) —+— 6 —————7
x -1 x+7 x-2 (x+10)(x-12)
190. Ilpn axoMy 3HaYeHH] 3MIHHOI 3HAYEHHA Apo0Y MOPIBHIOE
HYJIK:
X - B 2) I-E; 3) 5

G x+2 xX—9
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@ vummocs POBMTM HECTAHBAPTHI KPOKU"

191. Ha pommni HanucaHo MHorowleHH x + 2 i 2x + 1. JlosBond-
ETHCA 3allHCATH CYMY, PI3HUIIO ad0 J00YVTOK OVIb-AKHX JBOX
3 yiKe HallMCaHUX MHOTOWJIeHiB. UM MoKe Ha JomIi 3’ ABUTHCS
MHorouwineH 2x° +x + 57

. il -

= KOMM 3POBNEHO YPOKM _

lMepwa xiHka, AKa ompumMana
JOKMOPChLKUU CMyniHb

Mano Oyi10 B MHHVJIOMY IHOK-YYEHHX, a Ie MeHIle —
MaTeMaTUKHHL. Illnax KiBHOK 70 HayKH OYB JAViKe BayKKHM.
IIpore nedkKl 3 HUX yIIepTO OPOJAOBAKYBAJK BCyIleped TpaaHIllaAM
zaliMaTHCA CcaMOOCBITOK, DOpOTHCA 3a 3M1HMCHEHHA CBOIX MpIiH.

ITozraiiomumocs 3 Enenolo Jlyvkpenieo Kopuapo Ilickonia —
[IePIIOK MIHKOK V CBITI, KA CTAJIa CTYAEHTKOK VHIBEpPCUTETY U
OTpHMAJIa CTVIIHE NoKTOpa (dinocodil. BpaxXosyvioun o0CTABUHU
HKUTTA B X VII eTomiTT] i1 00Me:KeH]l MOKJANBOCTL K1IHOK V Tl 4acH,
e NOCATHEeHHS BpaxKa€ CBOEI BeIUYYI0.

Enena nmapogunaca o yepBHA 1646 poxky v BeHenii B 3HaT-
Hill poauni II:xambartictTn Koprapo Ilickonii. 3aBAAKH CBOEMY
[oXod:KeHHIO 1 DaratcTBy HEieHa oTpuMana 4yJoBY BCeDIUHY
OCBITY.

MoxnuBo, BOHa He JoCALJIa 0 BeIMKHX ycIixiB, AKO0H He MaJa
TUBOBIKHUX 3Mi6HOCTeil. lif Merko naBanmcs iHO3eMHI MOBH,
BOHA IMOoYaJia BHBYATH 1X y BIlIll CEMH POKIB 1 3acJV:KHJa 3BaH-
HA Oraculum Septilingue (cemumoBHHE opakyia). Kpim pigHOI
MOBHM BOHAa BlIBHO TI'OBOpPWJIA JIATMHONIO, I'PEIlbKOK, apadChKOIO,
(hppaHIY3BKOO, 1ICIIAHEEKOO Ta 1BpuToM. II13HIMEe BUBUAJia MaTe-
MATHUKY, (pLaocobdlio, Teosiorio. Takox NIBUHHA 3aX0MNI0OBaJIacH
MY3HKOI: rpajna Ha apdl, KJIaBeCHHl, KJaBIKOpPJAl, CKPHIII],
nHucala My3uKy. ¥ Bimi 20 pokiB 3axonmmnaca (pisHMK0I0, acTpo-
HOMI€I0 Ta JiHI'BiCTHKOIO.

Konmu Enena BupimmMiaa DiiroTyBaTH JHUCcEpPTaIlilo Ha 3100yTTS
cTyneHa JoKTopa OorocnoB’da B IlagvaHcbKOMY VHiIBEepCHTETI,
Tpo Ile AI3HABCHA MICIEBHH E€NMHCKOII 1 BHCTYIHEB HNPOTH ILOTO
JUIlle TOMY, III0 BOHA K1HKA. llpoTe 3aBOAAKHM THCKY 3 PI3HHUX
OOKiB HHOMY 1 MicmeBHM OorocJjioBaM JOBeJocsd IITH HA YacTKOBI
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-<—— I

nmocTynku: EneHl 0yJii0 103BOJIEHO NpPeTeHAYBATH HA OTPHMAaHHSA
TOKTOPCBKOro c¢TyneHd 3 Liocodil. BoHa npoiIia KVpec HaB4YaH-
HA B VHiBepcHUTeTi, micaa dyoro 25 yepBHA 1678 poky npencraina
[mepejl BUeHOO pajoio B cobopl llaayi. Ha icouTi Oyam npucyTHI
npelcTaABHUKHN VHIBEepcCHTeTY, npodgecopu BciX (PaKyIbLTeTI1B,
CTYIeHTH, OLIBIIICTE CEHATOPLIE BeHelrll, a TaKkox DaraTo rocreu
3 yHiBepcuTteTiB Bononsi, Ilepymxn, Puma i Heamona. sKinka
npeJcTaBUJia JaTHHOI JHCEpPTaIlllo, NPHUCBAYEHY HEIPOCTHM
NUTAHHAM, OB fA3aHMM 13 npaumamu Apicrorend. 11 cayxanm
3 BeJIMYe3HO yBarow, 1, KoJIM BOHa 3aK1HYWJIA, 1] OIJIeCKH 1H
BPYYUIIHN BCl ATPUOYTH: 00PVUKY, HAKHUIKY 3 TOPHOCTAEBOTO XVT-
pa 1 JaBpOBHUM BIHOK, AKHM V JaBHHUHY HATOPOJ/3KYBAJIH IIOETI1B.
1liznime Exeny 6yiio obpaHo 4YWieHKHUHE DaraTb0oX €BponelchbKUX
aKazeMi HaVK.

HactynHi nriets pokiB Enena KopHapo IpHCBATHIIA HAVKO-
Bl MI4JBHOCT1, BHKJaJaHHI0 MaTeMaTHK# B llagyadcbKoMy
VHIBEpPCUTET1 Ta 0J1arolifHOCT1, JOCATHYBIIHA B VC1X OUX chepax
YUMAaJUX VCI1XiB.

Enena nmomepna 26 nunag 1684 pory Bij TyDepKyILO3Y 1 0y.Ja
nmoxosaHa B llanyi. ¥ nboMy MICT1 HA TepUTOpll VHIBEPCHUTETY HA
YeCcTh CJABETHOlL MIHKHM 0VJia BCTaHOBJIEHA CTATYA.

34aB3ATICTh, NPAlbLOBHUTICTL, HaNOJerjauBiCThL, BMIHHA J0-
cAraty baxxaHol metn Enenm JIyvkpenii Kopwapo Ilickonis Bu-
KJIHKAKTH [IOBAT'Y TA 3aXOILIEHHSA 1 MOXKYTh CJAVIVBATH 3PA3KOM
INA BC1X HACTYIHHX MOKOJIHB.

E

EneHa Jlykpeuisn
KopHapo lMickoniq
(1646-1684)
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m SABAHHA Ne 2 :
«[MEPEBIPTE CEBE» B TECTOBIH ©OPMI

Saedanna 1—-11 mawmb no yomupu éapiaHmu eiono-

gidi, 3 akux auwe OJHH IIPABHJILHHH. Bubepimb
npasuibHUil eapiaHm eidnosidl.

™ ; 12m*  n
1. IlomatiTe v BUrnAni gpoby BHpas .

n' 36m°
1 3
A) - - B :
) 3m°n” ) mZn?
1 3
E r ; P |t
) 3m'n’ ) m*n’
&
2. BuxonaiiTe MHOKeHHS: (a+5b)*—; =5
a” —25b
& )
A) 8 (a — 5b); B) 8 (a + 5b); B : [ I .
)8(a—5b); B)8(a+5b); B) = ) —
_ b*—6b+9 b-1T
3. CopocTiTh BUpas - . .
b-17 b—3
A) b+ 3; B) b- 3; B) L; ) L
b—-3 b+ 3
= . Eﬂﬁ 34.2
4. BuKoHalTe 1JIeHHS: o :(10a°b”).
2a’ " 2p"" a’
A) —; b) —i B ’ & .
) B ) 2a” ) a’ ) 9p°
. 3x+9 "Tx+3
9. CopocTiTk BUpa3 —; . .
x7=2x 4x-8
12
A) = B) —; B) 12: I) x.
X 12
6. IlomaiiTe v BHCIANI OpodV BHpPAa3 n” -3n ' n” - 2n
e Y g APUDY P8R Bint -1 Gdnt 164l
1 sn -1
A) < ; B) % :
(8n—-1)(n® +3n+9) (8n +1)(n® +3n +9)
B) _ _Bn:—l ; r) 8n-1
(8n—-1)(n" —3n+9)

B8n+1)(n°>-3n+9)
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- ——

4

2a°
7. BuKoHallTe iJHeceHHd 10 cTeleHd: (_F] ;
8a" 16a” 16a”
piz ’ piz 7’ I') — piz

8. Ylkomy uneay npH BCiX JONYCTHMHX 3HAYEeHHAX a JOPIBHIOE
a0a 5 3a—95
3HauYeHHA BHUpAa3y - . —11?

8a” _
blE 3

A) b) — B)

9¢”° -25 5-3a/ \3a+5
1 1
A) —; B) 2; B) ——; I') —2.
)5 ) )= )
a® —4ab
9. HYomy noplBHIOE 3HAUYEeHHSA BHpAasy - iz AKIIO da.— ab =
=0,2(2a + b)?
A) 4; b) —4; B) 3; I') —3.
1 1
10. Bigomo, mo x+—=6. 3HalifiTL 3HAUeHHS BUPA3Y X + —s
i A
A) 36; b) 38; B) 34; I') 30.
1 &
11. CopocTiTh Bupas {:: bl :
b’ a
a-+ b a’+b°
A) 2 2; B) 2 2 a8 ;
a —b ab” (a” —b")
a® - b’ ab(a® + b°)
B) —5—= L) 2 22 °
a” +b a —-b

Y zaedanni 12 do Ko#HO20 3 MPbOX PAJKIE IHopMAUil, NOZHAYCHUX
uugppamit, dobepimes oduH npasuiswHul, Ha Bawy dymky, sapianm, no-
3HAYCHULL OYK8010.

12. YcTaHOBIiTE BiinoBifHICTE MidK BHpasoMm (1-3) Ta TOTOXKHO
piBHUM Homy BHpasoM (A—]1).

Bupas ToTo:kHO PIBHHH BHpAa3
A 1
1) (a— = ): —4 A)
a+2/) a +4a+4 a+2
1 1 4 B)
2) — : 9
a-2 awR2NWda-2 &=
i B) a+2
3) (u+ ):a’* I') a-2
a-2 n) 2—-a
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ﬂ FOTYEMOCS 10 TEMATUYHOIO OLIMIOBAHHS

Vg
1.” BukoHaiiTe mii:
28m* n' 2a +2b 5b
1) —— 7 3) ' :
n 21m b a+b
12x° 3m® )
2) ——:(4x7y"); 4) (— - ) ;
y fn
) i Eﬂ ﬂ - ﬁ gﬂ
2.” CopoceTtiThe BUpas - = .
a+ad3 2a+6 a —6a
3." CpocTiThk BHpaas:
a—2 a-+o 4a
(o
a+d a-5/) 25-a
2)( 4m 9m )__4mﬁ+19m Tm+ 35
m+7 m°+14m+49) m®-49 m+7

4." loBeiTh TOTOMHICTH:

1 b* a-b a b
+—3 | 2 = = :
a+b a —ab a +ab ab+b b—a

: 29 . D
5." Bigomo, mo x° + — = 09. 3HalJIITh 3HAUEHHS BUPasy X — —.
X X

7. PIBHOCUIbHI PIBHAHHA.

PauloHanbHI pIBHAHHS

PosrnsgHemo ABa piBHSHHA: x>=41i|x|=2.

KoxHe 3 HUX Ma€ OfHI i Ti caMi KopeHi: —2 1 2.
l'oBOpATH, 0 piBHAHHESA x’=4 i | x |= 2 piBHOCHIBHI.
Hapenemo 1me mpUKJIaAHM ap plBHOCHUJIBHUX PIBHAHL:

1 :
Exzﬂlﬂxzﬂ;
2x=414x—-8=0;
x°=1i(x—1)(x+1)=0.
Posrisaaemo piBEsAHHA x°?=-51i | x |=—3. Koxue i3 mux pis-
HAHL HE Ma€ KopeH1B. TaKl pIBHAHHSA TAKOMK NPUUHATO BBAKATH

PIBHOCHUJILHHUMH.
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OznavenHa:

JIBa piBHAHHA HA3HBAKTL PIBHOCHJIBHHMMHM, HSKII0 BOHH
MAaIOTh OAHI M Ti caMi KOopeHl ado KOKHe 3 PIBHAHL He Mae€
KOpeHiB.

!

Yuecno 2 € KopeHeM KOMXHOro 3 piBHAHB (x—2)(x+1)=0
1x—2=0. Ilpore ni piBHAHHA He € PIBHOCWILHUMH, OCKIJIBKH
[leplle PIBHAHHA Mae€ Ife OIUH KOpPlHb, 110 JAOpPiBHIOE —1, AKHHU
He € KOpeHeM JIpYyroro piBHAHHSA.

Y 7 Knaci BM BUBUMJIM BJIACTHBOCTI PIiBHAHL 3 OJHi€I0 3MiH-
HO®O. Tenep, BHKOPHUCTOBYIOUH MOHATTSA « pPIBHOCHJILH] PIBHAHHSA»,
I[1 BJACTHBOCTI MOHa cOopMYJIHOBATH TaK.

e Axwo do ob6ox wacmun danoz20 pieHanna dodamu (abo
6id 0060x wacmun gidnamu) odHe U me came 4YUCAO, MO
OMPUMAEMO PI6HAHHA, PI6HOCUNLbHE JAHOMY).

Axwo axui-nebydv dodaHox nepeHecmu 3 00HI€L Yacmu-

HU PIHAHHA 6 OpY2Y, 3IMIHUSWU NPU YUbOMY U020 3HAK

Ha NpomuiledcHUul, mo OmMpuMaemMo Pi6HAHHA, PLEHO-

CulbHe daHoMY.

Axwo ob6udsi wacmuHu Pi6HAHHA noMHONcUumMU (nodiiu-

mu) Ha odne it me came idmiHHe 6i0 HYAA HLUCNO, MO
DIBHAHHA, PIBHOCUBHE JAHOM

PoarnsaaeMo Taky 3azauy. ABToMo0LIb, npoixaBmu 180 KM
MaAXy, 30LnemuB mBuAKIcTE HA 10 KM/roja 1 pemmty 210 KM npo-
IXaB 3a TOM caMHM Yac, 110 i nepmy YacTUHY HLIAXY. SHAUIITE
IOYATKOBY HIBHIKICTE aBTOMOOLIA.

Hexan x BmM/rog — mykKaHa MBHAKICTH. 101 INIBHIKICTH
ABTOMOOLIIA HA APYrid YacTUHI HLIAXY HopiBHIOE (x + 10) KM /Toz.
ABTOMODLNE TONOJIAB NepIIy YaCTHHY HNIIAXY 3a i roji, a Ipy-

X
210 . 180 210
rog. PiBHAHHA = € MaTeMaTHYHOK

x+10 x x+10
MOJIeJLTI0 PO3TJIAHYTOL peajbHOol cuTyallil. Od0muaBl 4YacTUHH OTPH-
MAHOT'0O PIBHAHHSA € palloHAJBHUMM BHpasaMH.

ry — 3a

ODznavenmnn:

PiBHAHHSA, JIBA H IpaBa YACTHHH AKOI0 € pallOHAJIBHHMH
BHpa3aMH, HASHBAIOTh PAIL[IOHAJbLHM M.
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3 03HaUeHHA BUILIHBAE, IO, PO3B’A3VIOUH 3aJauyy, MH OTpH-
MaJIH palloHaJibHe PIBHSAHHA.

SayBayXMMOoO, 1110 JIIHIMHe P1BHAHHSA 3 OJIHIEX 3MIHHOW, TODTO
PIBHAHHA BHAV ax = b, € pallloHAJIEHHUM.

. ; A _

PoarnsaaemMo paljloHajJibHe PIBHAHHSA BUAY E =0, neAiB —
MHOT'O4YJIEeHH.

Bu 3HaeTe, mo dpib dopigHioe HYw0 modi it miabkiL modi, Koau
{1020 YUceAbHUK OOpPiBHIOE HYAW, A 3HAMCHHUK BI0MIHHUIL 8i0

, - A
Hyas. Tomy, mob6 po3B’sa3aTu piBHAHHA By — =0, Tpeba BH-

B
MaraTH odHoO4YacH020 BUKOHaHHA ABOX yMoB: A=01 B#0. ILle
03HAYa€, IO IiJ] Yyac po3B’A3yBaHHA PiBHAHBL VKa3aHOrO BHIY
CJiI KepyBaTHCHd TAKUM aJIropUTMOM:
® PO3B A3aTH piBHAHHA A =0;
¢ [IepeBIPHUTH, AK]l 31 3HAHJEHUMX KOPEeHIB 3aJll0BOJILHAKTH

ymoBy B # 0;
® KOpeHl, AKl 3aJl0BOJIBHAKTL YMOBY B # 0, BKIWUYHUTH 10
B1JITOB1l.
. : ~1)(x+1
IIPUKJIAJL 1. PosB’sa:xiThH piBHAHHA (IE L(I 3):{}.
X —4x+

Poze’azanna. llpupiBEAEMO YUCceIBHUK Apo0y, AKHH CTOITh
V JIIBIH 4YacTHUH] PIBHAHHA, no Hyad. Maemo: (x —1)(x+1)=0.
KopensamMu nporo piBHAHHA € unciaa —1 1 1.

IlepeBipuiMoO, 4YM 3aJ0BOJILHAIOTE 111 KOpeH1 YMOBY

' —&% 3 #0.

IIpn x = —1 orpumyemo, 1o x° —4x+3=8=0.

IIpn x = 1 oTpumyemo, mo x° —4x+3=0.

OTr:e, uncyio —1 € KopeHeM 3aJJaHOro plBHAHHSA, a yucyo 1 — Hi.

Bidnosgidv: —1. 4

Sk Mu BiKe 3a3HAUANM BHIIE, PO3B A3VBaHHA PiBHAHHA BHIY

A : ;
— =0 3BOAUTHCA J0 PO3B A3yBaHHA piBHAHHA A = (0 Ta nmepesBip-

B
ki ymMoBH B # 0. I'oBopaTh, 0 piBHAHHA % =0 pliBHOCHJIEHE
cucTeMi
A=0,
B+0.
(x—-1)(x+1)

Hanpuknan, plBHAHHA = (0 piBHOCHIBHE CHCTEMI

x° —4x+3
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{{x ~1)(x+1)=0,

x*—4x+3=z0.

Ak Mu 3’AcyBaiy, po3B’A3KOM IIi€l CHCTEMH € YHcJo —1.
3aBepIINMO po3B’A3YBaHHA 3ajlaui npo aBToMobOink. Maemo:

180 210
X x+10
. . 180 210
IlepexonumMo no plBHOCHJIEHOTO PIBHAHHSA — =0.
_ x x+10
SBlIICH
180(x+10)-210x 0- 1800-30x 0

x(x+10) x(x+10)
OcTaHHEe pIBHAHHA PIBHOCHJILHE CUCTEeM1
{1300 -30x =0,

x(x+10)=0.

KopeHeM piBHAHH#A, SKe BXOIHTH 10 cHUcTeMH, € uncyao 60;
O4YeBHUJIHO, 1110 BOHO 3a/10BOJIbHAE YMOBY Xx(x + 10)#0.
Bidnosids: 60 kM/rop.

AK BloMO, OVIBL-AKHHN palllOHAJLHUN BUpPas MOXKHa IIOgaTH
y BUraaAal npody. Tomy 6yIk-AKe palnioHAILHe pIBHAHHA MOXKHA
A

3BECTH J0 PIBHAHHA BUAV E:{]. Came Tak MH 3po0dHIN, PO3-
: y 180 210
B A3VIOUH PIBHAHHA —— = .
X x+10
3X+9D 1 v
INPHRJAN 2. Po3s’axiThr piBHAHES - = :
€ P 6x+3 4x°-1 2x-1
3x + 9 1 X

=1,

3(2x+1) i (2x-1)(2x +1) - 2x -1

IlogaBmm JI1BY YACTHHY [BOTI'0 PIBHAHHA YV BUTJIAN1 pamnloHAb-
HOTI'0 Ipo0y, OTPHUMAaEMO:

Pozs'szannga. Maemo:

4x — 2
3(2x - 1)(2x +1)
OTpuMaHe piBHAHHA PIBHOCHJILHE CHCTEMI
4x—-2=0,
3(2x-1)(2x+1)#0. ,
4x—-2=0, x=0,5,

Ilepenumemo 1o cucreMy Tak: sx #0,5, 3Bigem ¢x#0,5,

= 0.

x #=-—0,9. x #—0,9.
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s i
-

OT:xe, 1aHe pIBHAHHA He Ma€ KOpPEHIB.
Bidnoegidb: kopeHiB Hemae., 4
2x° —4x—16

x—-4
Poze'azanna. llogaMo JIBY YacTHHY PIBHAHHA V BHUIIAML
npoody:

—x=0.

ITPHKJIAJL 3. Po3B’axKiTh piBHAHHA

2x° —4x-16-x" +4x

x—4
x° -16

x—4
OrpuMaHe pIBHAHHSA PIBHOCHJILHE CHCTEMI

x°-16=0,
x—4#0,

0;

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

x #4;

=4,
Bidnosgiov: —4, 4

PoarnsaaemMmo 3amauy, v AK1M palliloHaJbLHe PIBHAHHA € MaTe-
MATUYHOIO MOJEJJII0 peajlbHOL CUTVAIIll.

IIPHRJIA]L 40 TypucTKa npomImaa Ha 9YOBHI 3 KM 3a Tedi€l
pPIUKHY Ta 2 KM NpoTH Tedil 3a 30 XB. 3HANITE IIBHUIKICTL YOBHA
B CTOAYIH BO/J1, AKIIO INIBHUAKICTE Teull NOPIBHIOE 2 KM/To/I.
Poze azanna. Hexall mBUAKICTE YOBHA B CTOAYIH BOJL JMO-
piBHIOE X KM/rox. Toal oro MIBUAKICTE 3a TeUl€l PIUYKH CTAHO-
BUTE (x + 2) Km/roa, a npotia Teull — (x — 2) km/rox. TypucTKa

) 3
[MPOILINIA 3 KM 3a Te4l€l0 3a ; roj, a 2 KM IIpoTH Tedll — 3a
X +
2 . " 1
= roj. OCKLILKH Bech IIJIAX 0yJi0 nporjgeHo 3a 30 xB = E roj,
I =
3 2 1
TO —

x+2 I-EPE-
Po3B’A:xeM0 OTpHMaHe PiBHAHHA:
3 2 1
+ =—;
x+2 x-2 2

3x-6+2x+4 1
3 ——=)
x —4 2
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-5 . i _—
10x—-4-x"+4 e

2(x% - 4) ’

1{}.1;— x” — 0:

2(x° —4)

10x— x> =0,

i2(.t:z —4) £ 0;

(x(10—x) =0,
sxEd

X #E -2

x =0 atbo x~=:10.
Kopias x = 0 He 3a/10BOJIBHAE 3MicTy 3amaui. OT:Ke, MIBHAKICTH
YyoBHA B cTOAYil BoAl nopiBHIE 10 KM/Toj.

Bidnoegids: 10 KM/Ton. <

1. Hki oBa piBHAHHA Ha3WBaKTb PIBHOCWUNBHUMK? 2. 3a A0NO-
H MOroK AKWMX NepeTBOpPEeHb AaHOro pPIBHAHHA MOXHa OTpUMaTH
PIBHAHHSA, piBHOCUNbHE AaHoMy? 3. HAke PIBHSHHA HA3WBAIOTb
pauioHanbHMM? 4. ChopmMynionTe yMmoBY, 3a SK0i Apid NopiBHIOE

HyM0. 5. ONULWLITE aNropmTM PO3B'A3YBaHHS PIBHAHHS BUAY o =0,
B

ne A i B — mMHOrQuneHu.

i) A

192." TIpoBeniTes V KlIaci o0roBopeHHs, YH € PiBHOCHJIBHHMH

PIBHAHHA:
1) x+2=10 1 3x=24;
L) P2x=-6 1 %.’r:l;

3)x—6=0 1 Z2(-"W=0
4) (3x—-12)(x+2)=0 1 (0,4 -0,1x)(7Tx+ 14)=0;

6
5) —=0 i x?=-4;
X

x2 +1

x° +1

OO6r'pyHTYHTE Ballli BACHOBKH.

6) x +1=1+x 1 =17
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193.° CknaniTe piBHAHHSA, piBHOCHIIBHE JaHOMY:
1) 2x — 3 =4: 2) | x|=1: 3)x+6=x—2.
IlopiBrAlTe Bamil plBHAHHSA 3 TUMH, K1 CKJIaJIHU OJHOKJIAC-
HHUKH H OJHOKJIACHHIL].

194." Yu € piBHOCHJIILHUMH PiBHAHHA Ta CHCTEeMAa:

+5 - [x+5%0, s ; FIE—IZU:
1) 272-0 i - 3) T —T=01 -
x—3 Xx—=a8=0; x+1 x+120;
+ D . [x+5=0, 4 ; x+1:=0,
2) 272 _0 i - )X "% _0ii
x—3 x—3#0; x+1 x*—x#07?
195."” 3anumiTe cUCTEMY, PiBHOCHIBHY PiBHAHHIO:
-8 +4 *+10x%+25
1) 2= =0; 2) 1= = 3) T -1,
x-9 x -16 x—T
196.° Po3B’sa:KiTh piBHAHHA:
-6 2x+16 1-3
x—4 x+3 xX+3
-2 2 1
2) i_ = 0; 9) F =0;
x -4 x=1 x+1
2
-4 3 4
3) == =0; 10) =—;
x—2 x—-2 x+3
— 2
4) % = 14 11) = = 2;
x— 2 x—6
2x° +1 -4 2x+1
5) .1:::a 8:2; 12) x _2x :
x"+9 x-3 2x-1
2x -9 8 6
6) Agmr+ ==~ ., 18 B e i
xX=5 x-95 X x—2
5¢c-7 x-5 2 +15
7) X X _ 0: 14) X _I: I:[].
x+1 x+1 x—5 x" -25
197." Po3B’s3KiTh piBHAHHS:
2
-1 2x—-4 3x+1 +5
1) Ex ~0: 5) X _ 8X +_I _ 0:
x —-2x+1 x X X
2
-2x+1 36
) P e 6) — ——— =0
x -1 x+6 x +6x
+ T T -3 2x” +3x +1
3) T W . () i
xmg x—1 2x +1
10-3x bHx+6 4 4
4) 222 o 8) = =1

x+8 x+8 x—l_x+1_
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- I - I
198.° fike uncio Tpeba BiIHATH Bifl YHNCeJIbHHKA Ta 3HAMEHHHUKA

15 : " ; 2
npoby et 1100 oTpUMATH Apld, AKHUH JOPIBHIOE E?

199.” fIxke uucao Tpeba JogaTH IO YHCceJIbHHKA Ta 3HAMeHHUKA

25 : & : 5
npody 5’ 1mob oTpuMAaTH Apid, AKUU JOPIBHIOE E?
200." CknaniTe napy piBHOCHJIBHUX PiBHAHBb, KOM¥HE 3 AKHX:
1) Mae OiUH KOpPIHB; 3) Mae De3Jilu KOpeHI1B;
2) Mae JBa KOpeHl; 4) He Ma€e KOpPeHiB.
IlopiBHANTe Balll plBHAHHA 3 THMH, K1 CKJAJHW OJHOKJIAC-
HUKHW ¥ OJHOKJACHHIL].

201." Po3r AKI1Th PIBHAHHA:

5 2 2y°+5 y+1 4
1) ——+—— =2 W\ A b
x -4 x+2 1-y y—-1 y+1
2 3 30x+9 2x-1 2x+1 4
2] + — . Iﬁ - 5} ad — o + 2;
6x+1 6x-1 36x" -1 2x+1 Z2x-1ml1-4x
6x+14 T 6 2x—-1 3x-=1 6x+64
By =i . A, gy iT - SRR S
xrr -9 x*+3x x-3 x+4 4—x x " -16

202, Po3r’ aA:KI1Th pPIBHAHHA:
1) 3x+1 3x-1_ 6

3x—1 38x+1 1-9x>°
2x° -2 6 +2
2) .1:2 :,lr:+ € ,
x -4 x+2 x-2

T x+1 x+4
3) 2 T 2 4 - ;
x“+2xy x"-2x x -4
x2—9x+5{}_x+1+x—5
x° —5x x—95 X

4)

203." MoTopHUII 40BeH NPOILTUB 8 KM 3a Teui€lo piuKH i moBep-
HYBCA HAa3ajZl, BUTPATHUBIIN HAa Bech HNIIAX o4 XB. 3HAHIITH
MIBHAKICTE Tedll pIYKM, AKIIO BJacHa IMIBHJAKICTh YOBHA CTAa-
HOBHUTE 18 KM/ro.

204." Tennoxin npoiimoB 28 KM IPOTH Teuil piuKH il IOBEPHYB-
cAd Has3all, BUTPATUBIIIN HAa 3BOPOTHUI MIIAX HAa 4 XB MeHIIIe,
SHAWJITE BJIACHY MIBUIKICTL TelIOXoJa, AKINO IMBUIKICTH
Tedil piyKHu JopiBHIOE 1 KM/TOI.

205." HYoseH npomius 6 KM IpoTH Tedll plyKH Ta 12 KM 3a Tedlelo,
BUTPATHBINW HA Bech NLIAX 2 roll. SHAWIITE BJIACHY IIIBUIKICTE
YOBHA, AKNIO MIBUJIKICTE Teull PIYKH CTAHOBHUTHL 3 KM,/TO0]I.
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206." PoaB’akiTh pIBHAHHA:

x+5 x—9 x+25
1) 2 R = 3 ’
x*=-0x 2x+10x 2x° -50
Ox+12 1 1
2) =

¥ -64 x-4 x*+4x+16
207.” Poa3B’sKiTh PIBHAHHA:

1) 4y+24+ y+3  y-3
5y°-45 5y’ -15y y*+3y’
y+2 1 y+3

2] 2 - — 9 .
Sy +1 4dy+2 8y —-4y+2

208.% 11 KOKHOIO 3HAUYEHHT @ PO3B SKiTh pIBHAHHA:

1) 3:—1_0; 1) (I—a)(x-ﬁ}:ﬂ;
xX—a x-1
—4)(x+ 2
2}.:: 4:1_0; 5) (x—4)(x }=ﬂ;
x+95 xX—a
3) ﬂ[I—ﬂ):ﬂ; 6) xX—a _0.
x—3 (x —4)(x+2)
209." IIpn AKX 3HAYEHHAX @ PIBHAHHSA I;Z =(0 He Mae Ko-
I —
peHiB?
(x—a)(x-3a)
210." Ilpn AKUX 3HAUYEHHAX g PiBHAHHA = =0 Mmae
x+

OIMH KOpiHE?

YUMMOCs 3Acrocoa¥§5m MATEMATUKY

211. ITig yac omnaTH HOCAVI Yepes3 ILIATIKHHI TepMiHAN CTA-
rVeThCA KoMliclda B posMmipl 38 Y . TepmiHan npuiMae cyMH,
KpaTtHl 20 rpH. dpuHa Xo4de HOMOBHUTH PAXVHOK CBOI'0O MO-
OinepHOrO TenedoRy oHaliMeHINe Ha 175 rpH. Ky HaliMeHITY
CYMY I'pollleii BoHa Ma€ 3allIaTUTH dYepes el TepMminan? fAki
I1le crnocoOH MOMOBHEHHA PAXVHKY CBOI'o MOOLJILHOIO Tele)oHY
BU 3HaeTe? HAKMWiE crrocid BU BBayKaeTe HAWOLIBIIT BUTiTHUM?
llomikaBTeck V BAIlIMX OMHOKJACHHUKIB 1 OMHOKJIACHUIbL, AKI
cIrocoOM OMJIATH BOHHM BBAKAKTH ONTHMAJILHUMU.

g En@%ﬁﬁ " O7151 [MOBTOPEHHST

HZIZ Ha kiHenbs poKy HacejleHHA Micta craHoBmwjo 72 100
" oci6. BusHauTe KiIbKicTh MeIIKAHIIIB i MEIIKAHOK V IIbOMY
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et -

MICT1 Ha MMOYATOK POKY, AKIIO NIPUPICT HACEeJleHHdA 3a [IeH "ac
CTAHOBUB 3 .

213. lloBemiTh, M0 Opu OVAbL-AKUX 3HAYEHHAX 3MIHHUX JTaHUH
BMpa3 HabyBae HeBiJl'€MHOTO 3HAYEHHA:

1)(a—98)y—2(a—5)+1; 2)(a—b)(a—b—8)+ 16,
214. 3naiigiTe 3HaYueHHA QyHKOIL f(x)=3x — 7 opn: 1) x =-3;
2) x= 2%. IIpn akoMy 3HAYEHH] APIYMEHTY 3HaUYeHHSA QYHK-

11ii gopiBHIOE 0,27

=2 r0TYEMOCS [O BUBYEHHS HOBOT TEMM?

| —

215. 3HalAITHL 3HAYEHHA BHUpa3sy:
- 2
1) 4° + 3% 3) 9-(—E) -
9
2\

2) {_8}2 B [_1)12; 4} (2!3_311)3 '(—15) v
216. He BuUKoOHYIHOUYHN ODUHCIE€HL, TOPIBHANTE sﬂaﬁEHHH BHPA31B:

1) (-92,7)*10; 3) (—23)° 1 (=2)%

2) 01 (-6,9)% 4) —8° i (—8)°.

21%7. llopaiiTe v BUrIAAl cTeneHd:
1) 3 ocHOBOIO 2 unega 4; 8; 16; 32; 64;
2) 3 ocHOBOXWO 10 uucaa 100; 1000; 10 000: 1 000 000.

218. 3HaUITEL 3HAYEHHA BUpPAa3y:

1
1) 18aZ, agmio a:—E; 3) 6 +b*, akmo b=-2;

1
2) (18a)?, axkmo a = _E; 4) (6 + b)*, axkmo b= —2.

PamyuMo DOHOBHUTH V IaM #T1 3MICT I. 9 13 OIAPVYHHKA «Anredpa.
7 gJae% 3a nocuiaaHHAM 400 QR-ronom Ha c. 4.

@ yuﬂmﬁﬁom TW HECTAHOAPTHI KPOKU

219. Yu 1cHVEe HaTypaJbHe UHCJI0, AKe [P MHOMKeHH]1 Ha 2 Jae
B pe3VJALTATI KBaJIpaT HATYPAJILHOI'O YHCIa, a TP MHOMKEHHI
Ha 3 — KV0 HaTypaJbHOTIO 4Hcaa?
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8. CreniHb I3 Winum BiA'eMHUM

NMNOKasHUKOM

YacTo And 3anMcy BeJHKHMX YHCeNl V KOMIAKTHOMY BHIJIAML
BHKOPHCTOBYIOTH CTEIIiHb 3 HATYpPaJbHUM IOoKazHUKoM. Hanpmu-

KJIanu,
129 140 163 = 37,
282 475 249 =T,

¥ HayIll Ta OpaKTHUILl JJId KOPOTKOrQ 3allUcy BeJINKUX 3HAYEHD
BeJIMUWH YacTO BUKOPHCTOBYIOTH cTelllHb uncaa 10.

Hanpurknan, Biacradb Bia 3emul no llonapHol 3o0pl npudius-
HO gopiBHIOE 4 470 000 000 000 000 KM, a6o 4,47 -10" kM. Maca

Corna gopisaioe 1 990 000 000 000 000 000 000 000 000 000 xr,
a6o 1,99-10° kr.

lLle Oy npuKIaau 3 MAKPOCBITY, TODTO CBITY IViKe BEJIHKHX
dhisuuyHUX BeauuuH. HaBeneMo nNpukjIagd 3 MIKPOCBITY, ToOTO
CBITY AVy:Ke MaJuX (PI3HYHHUX BeJIUUUH.

Maca aroma I'igporeny HopiBHIOE

0,000000000000000000000000001661 xr.
Pagiyec atoma OKcHUI'eHY JOPIBHIOE
0,0000000066 cmM.

IIna zanpcy DUX BeJIHYHUH TAK CaMO MOKHAa BUKODPHUCTOBYBATH
crenides unciaa 10, Maewmo:

1,661
0,000000000000000000000000001661 kr = o7 KT,
0,0000000066 cm = —f—fg— CM.
1 . 1 i X
IIpoTe Akm0 JOMOBHTHCA NO3HAYUTH oF i T BiIITOBiNHO

10271 10°°% To Ansd POSIrIAHYTHX BeJIHYMH OTPHUMAEMO «OJHO-
MOBEPXOBY» (hopMYy 3amucy:

1,661 i
-—=1,661-10""",
0
6,6 )
==6,6-10"".
10
" ]— —
AHalorigueo MoXKHa JOMOBHTHCH, III0, HAIIPHAKJIAT, 5—2 =3
1 Y 1 :
3>, —=(0,70"
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OznavenHa:

s Oyab-aKoro YMcesa a, SKe He JOPIBHIE HYJI10, 1 HATYPAaJb-

HOI'o YHCJIA 1

3 o03HaueHHdA BUILIMBAE, 1110, HATPUKJIAaNI,

: ; . : 1 1
23:_3:_, (<4)" = —=—,
2 8 (—4) 16

-4

2 (1]‘ 0,3 3
2

OT:Ke, MA MOKEMO IiTHOCUTHA HHCJIO N0 OVIb-AKOro IiJ0Tro
CcTelleHd, KpiM HyId. 3allOBHHUMO I[}0 OIPOTAJIMHY.

Oznavenmnsn:

Jlaa Oyab-AKOro umMeJa a, AKe He JopiBHIoE Hya10, a’ = 1.

—

0
4
Hanmpuxnan, 8°=17(-17)°=1, (_5) =1, © =1.

Bupas 0" npu yiaux n, axki MeHili 810 HYyaa abo dopiéHIOMb
HYJ0, He MA€ 3Micmy.

3 HaBeJleHUX 03HAYeHb BHUILJIMBAE, 110 IpH OVAL-aKoMy a # 0
Ta MLIOMY n 4ucia a” i a™ € B3aeMHO obepHeHuMU, Tomy piBHICTH

BHKOHVETLCA OpHA OVAL-AKOMY I[LJIOMY 7.

1
Hanpuknan, npu n=-2 MaeMo: a° = —;.
(il

Y noBigkoBiil JiTepaTypi BH MoKeTe 3HAWTH TaKy iH(popma-
mito: «Maca Bernepu gopisaioe 4,9:10* kr. Maca Mapca nopiBHIOE
6,423 10" kr. ILlnoma noBepxui Micansa cknanae 3,810 km™».
Yucma, 110 BEpasKawnTh 1 BeJIMYUHN, 3allUCAHO B TAK 3BAHOMY
CTAHJAPTHOMY BHUIJIAL.
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Oznavennsa:

CrTagsgapTHMM BHTJAIO0OM 4YHCJA HAZHBAKTE HOrO
zanuc y Buragani qodoyrry a-10", ge 1<a <10 i n — uiae
YHCJI0.

Yucino n HAa3UBAKTH NMOPAAKOM 4YHCJIa, 3allMCAHOTO V CTaH-
maptHomMmy BHUraal. Hanpukiaan, nopAloK 4YHca, AKe BHpaxkae
Macy CoHIIA B KLIorpamMax, gopiBHioe 30, a nopAIoK 4YHca, o
BHpajkae Macy aroma l'inporeny B Kimorpamax, nopiBHIOE —27.

¥ cTaHIAPTHOMY BUTJIAN1 MOMKHA 3alIUCATH OV/Ib-AKe lofaTHe
yneyo. Hanpukaan, 171,25=1,7125-10%; 0,00958 =9,58-10"".
IIpore Ha ODpaKTHI[ CTAHITAPTHHH BUIJIAA 4YMCIa 3a3BHM4Yail BU-
KOPHUCTOBVIOTH JIJIf 3allUCYy BEJIUKHX 1 MANUX 3HAYEHb BeJIMUUH.
Ilpn nproMy mopAAOoK 4YHUCJa Nae YABJeHHS PO BeJIUYUHY.
Hanpuknan, AKOo DopAgoK 4YHcIa m JOopiBHIOE 3, ToOTO
m=a-10°, To 3 ypaxyBaHHAM Toro, mo 1<a <10, orpumyeMo:

10° <m <10°

-1
IHNPHRJAJ 1. 3HaligiTe 3HaueHHA BUpasy: 1) (E] - 2)1,2°2

*
3) 3°-15+67°:8-4,3".

-1
Poszg’azannga. 1) [EJ =1=E.
7 444
7 -1
I Bgaramni, akmo a=z01b=0, T0 (E) :E_
b a
-2 - 2
uae-(2)" @2
10 2 6 26
. . L 1 1 1 1
3)3 16+67 ‘R-WY3 =—+16+—8-1=—"10+—"8-1=
3 6 27 36
5,2 4. 2
9 9 9

[[PE]{JIAm Ilopaiite Bupas (a —b)“(a*—>b*) y BUraani
panioHaJlbHOr'O Apody.
Po3ze’g3aHHA.

1 1 1 1 b -a
a—-miat_-p2)= .( _ ): . =
nia 4 } (a-b)" \a~ b ) (a-b) ab
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B 1 _(b—a]{b+ﬂ}_ b+a B b+a <
(b—a)’ a’b? a’b’(b-a) a’b®-a’p?

HNPUKJA 3. 3anumiiTe v cTaHJAPTHOMY BHIVIALI YHCJIO:

1) o064 000 000; 2) 0,0036.
Poszg’azannsg.1) 564000000 =5,64-100000000 = 5,64-10°.

1 1

2) 0,0036=3,6'0,001=3,6——=3,6'~— =3,6" 107", <
1000 10°

1. Homy popieHOE a™ ana Byab-AKOro YMcna a, sigMmiHHoro Bsif

Hynsa, i HaTypaneHoOro Yyucna n? 2. YoMy AOPIBHIOE HYNbOBWMA
cTeniHbe Oyab-aKoro BigMiHHOro Big Hyna Yucna? 3. Lo Ha3uea-
I0Tb CTAaHOAPTHUM BUrNSa0M Ynuchna? 4. Hk y 3anuci 4mcna B CTaH-

naptHomy Burnagi a+10" HasueaTs yncno n?

ks

AR roBOPUMO TA nnwm ;mechmfﬂ HFAHMJ'FBHG

' ;““M s
i1, Uil BUAB

Mijai-, MiKpoO-, mm 5 er -, HAHO- lm.tll-. npemi
yaeTpa-, uiemni-) mUIIIeMoO PasoM: ﬁmqmypuip, Makpoececaim, MiKpo-
npouecop, .uiuiﬂuc gy HAHOCEKYHOA, YAbmpas3eyk.

= =

220.” fIxomy 3 BUpasiB JopiBHIOE BHpa3 a °:

1) -aS; 2) — 3) 4 -2
221.° ITopaliTe cTeniHs Vv BUTAALL ApoOy:

1) 3% 3) a’’; 0) 1274 7) (a—Db) %

2) 9 4) d3 6) m; 8) (2x — 3y) .
222." 3aMiHIiTEH cTeniHb ApoboMm:

1) 144 2) P7ek; 3)(m+n)t; 4)(4dc—5dd) .

223.° TlopaiiTe aApi6 v BUrAsAAl cTeneHd i3 MiANM Bifi’eMHHM IIO-
Ka3HUKOM abo y BUIIAnl 10OYTKY CTEeleHlB:

P L, a. (a +b)’
1} T_E, 3} E:- 5} E! ] I:l.'i‘ d)E:
1 m x° x —
9 g 2 6) X g) Z=U)
x n y X+y
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—-
224."” 3amiHiTE Ipib cTeneHeM i3 HiNUM Bil’eMHHM INOKa3HHKOM
abo MOOYTKOM CTeleH1B:

1 1 2 i 2 = 3
)—m D DL 9Dy 5 D
11 k 7 n (x - 2y)
o " 1=2, 1 1 1
225." lloganteuncna 1, 2, 4, 8, 16, a2, 64, —, —, —, ; ;
2.4 8 16 32
5_14' Y BUTJIANL CTelleHdA 3 OCHOBOWO: 1) 2; 2) %
226.° ITopaiiTe v BUIIAAi cTelleHs OJHOIN(POBOr0o HATYPAJIbHOTO
ymcjaa apio:
1) i; 2) L; 3) L; 4) L
49 216 625 128
227.° TlopaiiTe v BUIIAAl cTéneHs 3 ocHoBoo 10 uncio:
10,1 2) 0,01; 3) 0,0001; 4) 0,000001.
228.° IlonaiitTe uucna 1, 3, 9, 27, 81, l l , : V BUTJIAO1

3’ 9" 2R¥Ys81
cTeneHd 3 OCHOBOW0: 1) 3; 2) E
229.° O6uncaiTh:

-3

i
3

1)57% 3)(—9 5) 17%; 1) 9}(

o | bo

2) 27, 4)0,27% 6) (—1)"%%.58) (%) - 10) {—1%] ;

230." 3HaligiTer 3HaAYEeHHA BUPA3Y:

4Y" 1\" - AN

1)20°% 2)0,37% 3)(-6)°; 4) (?) ; 9) (_EJ ; 0) (SEJ :
231.° O6GuuciaiTh 3HAYEHHA BUpa3y:

1)31—41 4) 9-0,17;

2) 23+ 67 5) 0,547

-1

3) (%) +(-2, 7% 5% 6) (2'-8"'-16)".
232." Yomy nopiBHIOE 3HAUYEHHSA BHUPA3Y:

1) 27% 4 24 3) 0,03+ 0,7

2)32-61; 4) (9-3°-12")"'?

233.° flke 3 mjaHUX 4YHCe] 3allHCaHe V CTAHJAPTHOMY BHIVIAI:
1) 12:10% 2) 1,2-10%; 3) 0,12-10*?



8. CTeniHb 13 WiNWM Big EMHMM MNOKa3HMEKOM 75

-
234.° 3anHIIiTE YHCIIO YV CTAaHAAPTHOMY BHIVISAAL Ta BKaMKiTh IIo-
PAIOK YHCJIa:

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.° 3anuniiTe 4YHCI0OBI 3HAUeHHA BeJIMUYUH YV CTAHIAPTHOMY
BUIJISAIL:
1) mBuaKicTh cBiTJaa v BakyyMi gopiBHI0E 300 000 KM /c;
2) Bucora l'osepisin, HaBHIO]l TOpH ¥ KpalHu, nopisHIoe 2061 m;
3) miaoma YKpainu ctaHoBUTh 603 700 rM?;
4) BlocTaHb Bl SeMJl o CoHId ¢TaHOBUTE 149,66 MIH KM;
2) armochepHuii Tnck Ha BucoTi 100 kM craroBuTs 0,032 11a;
6) piamerp Mmonekyau Boau popiBHioe 0,00000028 mwm;
7) Mmaca nTamku Koxiopi gopisHioe 0,0017 Kr;
&) TOBIIMHA ILJIIBKM MHJIBHOI OyiabOAIIKHM - JIOPLBHIOE

0,0000000006 M.

SBEPHITHCA 3a MOPAa/io0 10 BYHUTENIB / BUHTEJNLOK X1Mil, (bi-
3UKH Ta 0loJiorii, mod pOSHINPUTH CIIHUCOK BEJHMYNH, YHCI0B1
3HAYEHHA AKWUX 3PYYHO 3AITMCYBATH B CTAHAAPTHOMY BUTJIAML.

236."” 3anuIIiTe YHCIo B CTAHZAPTHOMY BHIVIAML Ta BKAXKITh IIO-
pagok unciaa: 1) 45 000; 2) 260; 3) 0,00024; 4) 0,032;
5) 0,059-10°%; 6) 526-10".

237.° Yueno mojaHo B CTAHJAapTHOMY BHIIAAI. 3aOUINiTh iioro
V BUIVIAM1 HATYpPAJBHOIO 4YHciaa abo JecATKOBOro JIpody:

1) 1,6-10°; & 8) 5,7-10°% 3).2,1:107%; 4) 1,1-10°°,

238." Yucno nojaHo B CTAHAAPTHOMY BHIISAAi. S3alHNOIiTHE HOTo
V BUI'JIAAL HATYPAJBHOI'O YHCHAa ado JecATKOBOro apody:

1) 2,4-10% 2) 4,8:10°; 3) 1,4-107°; 4) 8,6-107",

a b

239." lloBeniTh, OI0 (—) :(—) ;
b a

240." 3HallIiTEL 3HAYEHHS BHPAa3y:
1) 7-10°+5-10" +2:10";
-] -2
2) (—l) 107 +9%°— (—2)° + (EJ (-1,5)".
3 9
241. 3HaUITHL 3HAYEHHA BUPAa3y:
1) 4-10" +3:10°+9-107%;

2) (2,5)2 —(8°)" +(1§J TN bt
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—

242." PosramyiiTe BUpa3Hu B NOPAIKY cOaJaHHA 1XHIX 3HAUEHb:

v (3) G)- (G- G
2 2 2 2
24, 49, 49, 42,

ﬁ 243, PosaTamyiiTe BUpa3u B NOPAJKY 3POCTAHHA 1XHIX 3HA-
YeHb:

2 -1
G m(5) a0
3 3
-2 0
s a (1) 1 (1) e
3 3

byksu, mo BIAOOBINAIOTH JAHHUM
BUpa3aM, VTBOPKIOTE IIP13BUIIE BH-
NaTHOI 1TAllUCcBKOl MaTeMATHKHHI,
(himocodru 1 PIIAHTPONKH. 3HAM-
OITH B 1HTepHeT1 1HQOpPMAIllD IIpo
11 HUTTHA, HAVKOBY Ta DJaronlviHy

NAJILHICTE.
244.° IlopiBHAliTe 3HAYEHHA BHApAa3iB:
1) 12° i (—6)°; 4) 3 i 217,
2)0.,2% 1 0.27; 1 T et i i 1 2t
-1 -1 : -1
3) 4% i 0,20 6) (1) +(1) 1(l+1) .
3 2 3 2

245." IlopiBHAITEe 3HaAUeHHA BHUPA3iB:
1}:3%¢ -1 8%
2)%F21 1 57

o) () ()

246." llogalite v Buraaal apody Bupas:

1) ab™' + a'b; 4) (a+b) " (a'+b™");
2) 3a ! +ab¥ 5) (¢ —d ) :(c+d);
2 2\1
3) m?n? (m3—-n"3); 6) (xy° +x°y) -(I . el ) ;
X

247." IlomaiiTe v BUraAal Apody BHpa3s:
1) aidt d3; 3) (¢ —d ) (c-d)7;
2) mnt + mn; 4) (x+y ) (> +y%)7".
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248." HaHocekyHJIa — Ile oflHA MiIbApAHa JoJada cekyHin. Mi-
KpPOIpollecopy MepCOHAJBHOrO KOMII' I0OTepa HoTpibHO B ce-
pelHEOMY 3 HAHOCEKVHIH, I[00 BHKOHATH OJHY KOMAaHAYV.
BupasiTs o0 BeJMUYHHY B CeKVHJaX 1 3alHIIIThE BIANOBIIL
Y CTAHNAPTHOMY BHUIJIAMII.
249." llopaok nedKoro HaTypaJbHOI'O YHcja JopiBHIOE 4. CK1Jb-
KM IHA(P MICTHTE JecATKOBHI 3allc OLOro YHesa?

250." [lecATKOBUI 3aIuc JedKOro HATYPAJIBHOI'O YHcJIa CKJaja-
eThedA i3 ceMu nUdp. YoMy JOopiBHIOE MOPANOK IILOTO YHcA?

251." ke uucio GinbIe:

1) 9,7-10"" a6o 1,2:-10'%; 3) 2,34+-10° abto 0,23-10°;

2) 3,6-10° abo 4,8-10°; 4) 42,7107 a6o 0,072-107"?
202." fdxe uHcI0 MeHIIIE:

1) 6,1:10" a6o 6,15-10"; 2) 1,5:10 a6o 0,9:107°7

5253.' ¥ Tabauinl HaBeneHo BiAeraHl Big CoHIilg no miaaHet Co-
HAYHOl CHUCTEeMH.

lMnanHeTa ‘_ BiaocraHs, xm_j
Benepa 1,082:10°
SeMIIs 1,495-10°
Mapc 2,280-10°
Meprypiii 5,790-10°
| Henryn 4,497 -10°
| CaTypH 1,427-10°
Vpan e ¥ 2,871-10°
FOmniTep 7,781-10°

1) flka nnaHeTra po3TallloBaHAa Ha HaAVWMeHINIH BlACTaH1 BIJ
CoHIda, a AKa — Ha HaWOLnbImiin?

2) HdAxa 3 nmnarmer, Mapc abo CaTtypH, posTamoBaHa Jai Bij
Couna?

3) Crinazitek Tab/lnnio, 3anlcaBIIN B JIIBOMY CTOBIIII Ha3BH
IJIaHeT V HOpAIKY 301ablIeHHA BixcTaHl Bia HUX o CoH-
114, a B IpaBoMYy — BljcTaHl B HUX a0 CoHIA, BUpaKeHl
y MLIbHOHAaX KiJIOMeTpiB.
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i i |
T T ] — -

& 254." V Tadnuii HaBeleHO MacH ATOMIB JeSKHX XiMIiUuHMX
S -
eJIEeMEeHTI1B.

EnemeHT Maca aTtoma, EnemeHT | Maca aroma,
KI K

HiTporen 2,32:10°2 Aypym 3,27-10°%

AnoMiIHIHT 4,48-107% Kynpym 1,05-10°%

i

I'ipporen 1,66+ 10727 HaTpii 3.81- 1072

l'emn 6,64-10727 CraHyM™M 1,97-10°5
Depym 9,28-107% ¥Ypan 3.95-10°2

1) Maca atTomMa SKOro 3 HaBeleHHUX eJIeMeHTIB HallMeHIa,
a AKoro — Habinema?

2) Maca atoma skKoro 3 ejxeMeHTiB, Kynpymy um Hartpilo,
DinbIma?

d3) CraaalTe TadMHUITID, VIOPAIKYBABIITH eJIeMeHTH B MIOPAIKY
3MEeHIIIeHHd MacH 1XHIX aTOMIB.

&= 255." ¥V Tabaunl HaBeleHO 3alacH JesIKHX PEeYOBHUH YV MiHe-
T -
paJlbHUX pecypcax CBITY.

Pe4yoBuHa l 3anacm, l PeyoBuHa 3anacwm,

T T
| AnroMiHINA 1,1-10°° | Hikens 6.8-10"
| Bonegpam 1,3-10¢ | Ouoso 4,76 -10°
SAI130 8.8 ._101:1 PryTe 1,15-10°
S0JI0TO 1,1-10" @ocharn 1,98-10"
Mapraszens 6,35 10° XpoM 4,4-10°
Mizs 2,8-10° Hunk 1,12-10°

1) Sanacm AKOl 3 HaBeJleHUX PeYOBHUH HaMOLIBINI, a AKOI —
HaliMeHIi?

2) 3amacH AKOl 3 peYOBHUH, HiKeJl0 Y MUHKY, Oinbmi?

3) CraamlTe TabJHII0 MIHEPAJIBHUX pecypciB, pO3MICTUBIIH
PEYOBUHHU B MOPANKY 3MeHIIIeHHA 1XHIX 3amacis.
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g

YUYUMOCH 3ACTOCOBYBATHU MATEMATMI@; w}’

2006. Maca waByHHOl DonBaHKHM — 16 Kr. flka HallMeHIIa KlIb-
KlcTe DonBaHOK moTpibHa, mod BiAauTH 41 geTans Macomw
12 Kr Ko:xHa?

ﬁ BIrMPABU AOJ1A NMOBTOPEHHA @% X

E 207. ¥ nedKoMy MICT1 Ha CBOTOJHIIIHIN AeHb NpoxuBae 83 200
0c10. CK1MBKH MeNIKAHIIB 1 MEeIIKAHOK IMPOMHUBAJIO B IILOMY
MICTl 2 POKHM TOMY, AKINO IMOPIYHHUN HOPUPICT HacelleHHA
CTAaHOBHB 5 % ?

298. JIlMuTpPO XOAHUTE 3 JOMY JI0 CTAAIOHY IIINKH 31 IIBHIKICTIO
4 KMm/ron. AKnio BIH Ioljie 10 CTAJ10HY HAa BeJlocHOenl 31
MBHAKICTIO 12 KM /o, To npHifie 1o Heoro Ha 20 XB paHllle,
HIK 3a3Buuaii. Ha AKiil BigcTaHl B1a JoMy [IMUTpa po3Talllo-
BaHWUN cTanioH?

299. CopocTiTs BUpa3s

2a°+2 a+1 3a-3
- +

a1 a-1 2a+2

260. YU MoxHA CTBEPAKYBATH, II0 OIPH OVIAL-AKOMY HATYPAJb-
HOMY n 3Ha4YeHHH Bupasy (bn + 6,5)° —=(2n + 0,5)* kpaTHe 427

=== roTyemMocs 4O BUBYEHHS HOBOI TEMY

261. IlomaiiTe y BUrnanl creneHsa 3 OCHOBOK a4 BHPAa3:
3 5 B 4
(@) -a

1) a*+a’: Na’:a%; 3) (a’)°: 4) -

262. CrpocTiTh BUpAa3s:
o
E - S 1 3
1) —4m®n’-5m*n’: 2) (—2m™n??% 3) 8x°y" -(—Exzy ) :
2063. SHAUNITE 3HAYEHHA BUpPAa3y:
3'° . 978 ( 1]’ (3 )E
1 - 2) 1 5= | — .
) 9’ ) 3 16

Pamnvo DOBGBUTH V OaM AT1 3aMicT 0. 6 13 miapyvyHHKa «Anredpa.
7 KiIac» 3a nmocHIaHHAM abo QR-xomom Ha c. 4.
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@ vuMMOCSs POBUTH HECTAMZAPTHI KPOKI®.

264. ¥V neaxoMy OVIHHKY KHUBYTh TiIbKH INOJAPVAKHI IapH 3 Ma-
JIEHBKHUMH JiTBMH, NIPUYOMY B KOXHOI'0 XJOMUHKA € cecTpa
1 XJIONMYUKIB O1JIbINIe, HIMK MIBYATOK. U MOMKe JJopocIHuX DYyTH
Oinenre, HixK OiTeit?

9. BnactuBOCTI cTeneHs I3 uWinum

NOoOKasHNKOM

Y 7 Knaci BM BHBUAJH BJACTHBOCTI CTEeNEeHS 3 HATYpPaJbHHM
[oKasHUKoM. BoHHM 3a1MIIIal0ThCA cIpaBeJIMBUMH i JJId ¢cTelleHsd
3 OVIb-AKHUM I[1JIUM IMOKasHUKOM.

Teopema 9.1:
g oyab-akoro a # 0 1 0yap-aKHX HiJAHX m i 1 BUKOHYIOThCH

piBHOCTI:

It n

a” a =a" & (1)

{ﬂm}u :ﬂmn.1 [2}

Teopema 9.2;

Haa oyae-Aakux a #0 1 b #0 Ta 0yab-AKOro 1ijJoro n BUKOHY-
€ThCH PIBHICTH

(ab)" = a™b". (3)

PienicTrs (1) BUpa’Kae OCHOBHY BJACTHBICTEL cTenensa. llo-
BelleMo 11.

IHna HaTypaJlbHUX m 1 n 0 PIBHICTE ViKe OVJIIO HOBeIeHO
B Kypci anrebpu 7 Kunacy.

PosrisgremMo Tenep BHOAJNOK, KOJH m 1 n — miai Bijg eMHi
yHcJa.
fIKmo m i n — mini Bix €MHIL 4Hcna, To —m 1 —n — HaTypalb-
mi yncnaa. Toai a "ra"=a """ =q """
Maewmo:
ﬂm-ﬂ": | 1 - 1 : 1 = 1 _ﬂm+u
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1100 3aBepIIUTH JOBeJleHHA OCHOBHOI BJIACTHUBOCTI CTeleHd,
Tpeba TaKOKX PO3INIAHYTH TaKi BHOAAKH: OJWH 13 NOKA3HHKIB
creneHd m abo n Bif 'eMHWI, a Ipyruil — JojaTHUN; ofHH abo
00MIBa MOKA3HUKH JOPIBHIOITE HYJIK. Po3rigHbTe 1l BUNIAKHA
CaMOCTIHHO.

PiBuocTi (2) 1 (3) noBOAATE aHAJIOTIYHO,

3a JoImoMorow BiaacTHBocTi (1) moBeeMo TaKy TeopeMy.

Teopema 9.3:

Hasa oyab-axoro a # 0 Ta Oyab-AKHX ILJIHX M 1 71 BHKOHYETHCH
PIBHICTH
a.m : ulﬂ — ﬂm T ﬂ.

HHosedenHsa. Maemo:

a” ra’ = —a’a v=a —a" ". 4

3a JornoMoron0 Biaactusoctel (2) 1 (3) noBelgemMo TakKy Teo-
peMm

Teopema 9.4:

Nz oyab-akux a # 01 b # 0 Ta 6yap-aKOro ijoro n BHKOHY-

€THCH PIBHICTE

Hosedennsa. Maemo:

Eﬂ

fl

a = = =

—| =(ab")'=a" (") =a"-b" =—, 4

b b
BnactuBocti (1)—(9) HazsHBalOThL BAACTHBOCTAMM CTEeNeHA i3

HITHM MOKA3HHKOM.

TIPHKJIAJ 1. IMogaiite y BUNIAAL CTelleHS 3 OCHOBOIO 4 BHPA3:
1) a-a' 2)ara’™ 3) (@) a:a".
Poszeé’azanna. 1) 3acTocyBaBIIH OCHOBHY BJIACTHBICTE CTe-

IIeHdA, OTPUMYEMO:

-1

4 12 -14+12 -2
a 'd =a = .

a
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2) BukopHcTOBYIOYH PIBHICTE 4™ : a"=a™ ", OTPUMYEMO:
A -aq9=gBN=qg5+9 — g4
3) dacTocyBaBIIM IIOCH1JJOBHO IIpaBHJa MiJHEeCEeHHS CcTelleHsd

0o cTeneHda (BJIACTHUBICTL (2)), MHOMeHHHA 1 JlNeHHA CTeleH1B

3 OJHAKOBMMM ocHoBaMH (BJaactusocTi (1) i (4)), orpumyeMo:

-4+(-2) |

(a ) ~a ;q>=a a’:a’=a"a" g """ =a". 4

INPHRJAJ 2. 3HaligiTe 3HaUYEHHA BHpAa3y:

-9 -8 3
) 6 11 D
DGEy*:(57)% 2)167°-8%; 3)—7; (1| ||
J(O7F) *:(07) ) }13“3 }( 25) {(ﬁ)}
1

Poszé’azanna. 1) Maemo: (5°)*:(67")° =5 :5" =5 = %

2) llopaBsmu uuecna 16 1 & y BUragal cTeneHlB 3 OCHOBOW 2,
OTPUMYVEMO:
16°-812 = (24)—9 _{23}12 — 936,936 _90 1
J) BuKopucTOBYIOUH NPABHJIO MIJHECEHHd Apoby 1o cTeleHA

62 (e Mgl1)"
BJIACTHUBICTE (D)), OTPHMVEMO: =| £1 F =| =3>=27.
[ (9)), oIy 187° (13) (3)

o (53 {5 () G @)
-SG5 <

IHPHRJAJL 3 CnopocTiTsE BUpa3s:

1
1) 0,6m°n° - Emﬁ“rﬁ; D(a2+9a2-4)—(a2+6)(a?-6).
1
Posze’azannsa. 1) 0,6m’n* -Em“‘na =
) (D’G %) ‘(m”m7*)(n"n’)=0,2mn",

2)(@a*+9(aif—4)—(a*+6)(a*—6)=a*—4a*+9a*— 36—
—a *+36=90a". <

INPAKJAT 4. Bukonaiite muoxenus (3,4 +10')+(7-10°®) i pe-
3VJbTAT 3allHUIITE V CTAHOAPTHOMY BHIJIAML.
Poszg'azannsg. (3,4-10"*)+(7-10%)=(3,4-7)- (10" - 10%) =
=23,8-10°=2,38-10-10° =2,38-10". «
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H CdhopmynioinTe BNACTUBOCTI CTEMNEHS i3 UMM NOKa3HMKOM.

. BrpaBu S

265.° IlopmaiiTe BUpa3 Vv BHIJIAML cTelleHsd 3 OCHOBOIO a abo Mo-
OVTKY CTelneHiB 3 PI3HUMH OCHOBaMH:

1) a®-a’; T a?-a®ga™?:
2) a -a; 8) (a %)%
3) a’-a’-a™ 9) (a %)%
4) a2 : g 10) {ﬂz}—4 _(ﬂ—al—z :[‘1_3]3;
5)a’: a3: 11) (a*b>c?) %
41%7 =2
ﬁ} a’:a’; 12) (cﬁd‘u) .

ﬁ 266." PosmudgpyiiTe npiszBuIle BHIATHOL cy4acHOI VKpaiH-

CBKOl MaTeMaTHKHHI, npodecopKH, JOKTOPKH (hi3HKO-MAaTe-
MaTHYHUX HAVK, KepiBHUII1 HAVKOBOIL IIKOJIA «3MilIaHi 3agadi
MaTeMaATHYHOL P1sUKH». HoMep NpUKIaaAy BIANTOBIAAE MICITIO,
Ha AKOMYV CTOIThH OVKBAa V CJIOBI.

1) a®-a 2

2) a*-a'®:

3) a’:a;

4) a’:a®;

5) (@)%

6) a®-a :a':

N a%a:a;

8) (@) (a™)";

9) (@ ®) : (') - (a )2

Bipnoeige | @ [a®|a®| a® |a?]| a® | a® |a2|a™?

BykBa INN A | C|E|A|A|B|D|B

SHaAUIITE B IHTepHeT1 1H(hopMaIlio Ipo HAVKOBY U OCBITAHCEKY
NAJBHICTE I[1€1 HAVKOBHIIL].
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-
&= 267.° 3HalAITE 3HAYEeHHA BUpPAa3y:
— -
1) 9°-9°7; 4) 2792712922, 7) 34-[2) :
-8 12 4y-12 =8 147
2) 107 -107; 2) A7) T-(A7T); 8) -5
6% (6%}
3) 3—15 . 3--21; ﬁ) _ = {2_ %E;
(6 ') -6
2068, 3HaUOIThL 3HAUYEeHHA BUpPAa3y:
—4
1
1) 67 -6°; 3) 57 :5°-5% 5) 0,3“‘-(11) ;
. 4—T_{4-E}3' 11—2
o) s T8 4) Te N 6) 5533
269.° CropocTiTh BHpas:
1) 3a™*+4a™; 4) mPn-mn2; T (¢ td?);
-4
2) 12;_5; 5) abe™ -abc; 8) %H'Eb"ﬁ -g{fb'*;
k ~4
3) (2e7: 6) kf = 9) 0,2¢7°d”*1,5¢7°d™".
p
270.” CopocTiThk BHpas:
r 3,6a’b
1) 2a”°b*-3a™%b; 3) — ;
) ) 0,9a°p°
-2
2) Gmn‘ﬁ) : 4) 0,8a°b° *5a'’p".
271." 3HaliiTh 3HAYEeHHA BHPAa3V:
1) 8°:27; D) 20752 (0,279) %
2) 2721 94 6) (-36)° 6" ;
2167° - (-6)'°
=10
3) 100°:1000™-0,01°%; 7) _E =3
81 " -16

o)
4 3 o R

272, 3HAUOITL 3HAYEeHHA BUpPAa3V:

1) 9°°,277%; 2) 327°: 64 3) (EE) ((E] J -
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et
2979 6) 107415
4479 -11%° 30°

273." BukoHaliTe il Ta 3BeJliTh OTPHMAaHUN BUpA3 J0 BUIIALY,
AKWH He MICTHTE CTeleHd 3 BiJl'eMHHUM INOKA3HHKOM:

4) 8°:0,5% )

1) dx*(-8x"y' ) 5) (-10x2yz73)? -(0,1yz7");
—~10 -3
2) 13m_5 . ZTHE; 6) lim'ﬁn-[lim'ln'é) -
12n° 26m 9 3
18p k2 15k2 x:
gy 8 * : n[-La®p®]| -(-6a2°)2;
7 p’ b
Tp_s' -
4) -2,4a'b’ - (-2a°¢*); 8) {Ek‘l] +49m"°n".

274. BuroHaiTe 111 Ta 3BeliTh OTPUMAHHUN BHpPAa3 10 BHIIAAY,
AKWH He MICTHTEH CTeleHA 3 BiJl’EMHHUM NMOKA3HHUKOM:

25x~% 4! 9 AN
e 01505 {15%)
5m i
2) 28¢%d % - (2cd ™) 2; 5) (E _1) :125m1%,2.
It

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

275." BuHeciTh 3a AV)KKH CTelliHb 3 OCHOBOK a4 Ta HaliMeHIIIHM
13 TaHUX NMOKA3ZHUKIB:

1) a® — 2a*; 2y a*— 2a % 3) a®— 2a™.

276. BuHeciTh 3a AVKKH CTEellHb 3 OCHOBOKIO b 1 HANMEHIIIUM 13
TaHUX NOKasHHUKIB:

1) &% + 3b°: 2) b3 + JoRz; 3) b3+ 3b2.
277. llopaiiTe v BUrIAAl JOOYVTKY BHpas:
1)a?=4;: 4) a2+ b3
2 bt —1; D) m*—6m73p 1+ 93
o x Syt — 2% 6) a®— 49a °.
278, llomaiiTe v BUrAAA1 JOOVTKY BHpAa3:
1) x=*—25b: 3)at+8a? '+ 16b '
2) m™ = 8n="; 4) a*—a=.

< 279." [loBeiTh TOTOMHICTE
a®*=bF=(a'-bYa'+bH(@a?*+b)a*+b).

PagumMo mpaijoBaTi B nmapax: XTOCh Y IIapl nepeTBOPIOE JIIBY
YacTHHY JaHOl P1BHOCTI, a XTOChL — IIpaBYy.
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280." CripocTiTs BUPA3:
D(a*+3)(a*—3)—(a*+2);

-2 -2
2)

m —n
1*%

-1 -
m +n
3) 2:::_2+y_2 X
= 2 1 R
Exﬂ—ﬁxlyl Il_yl
-5 —2) o -8
a +b a b +a
I " -4
a a

-1

4)

281, CopocTiTek BUPA3:
) (x2—1)F—-(x2—-4)(x2+4);
9) a®-10a b +25p°

at—5b" ’
3) 5m°+n° B m :
Am3+4m'n? mi+n?’
b +3c be
4) -2 el -1 -2°
c b c +3b ¢
282, [lopaaok uucia @ JopiBHIOE —4, BU3HaUTe NOPAJOK YHCJIA:
1) 10a; 3) 100a: 2) 10000a;
2) 0,1a; 4) 0,001a; 6) 1000000a.
283, llopanor uncyaa b nopiBHKWE 3. BU3Ha4YTe NOpANOK YMciAa:
1) 10b; 2) 0,01b; 3) 0,0001b; 4) 1000b.

284." Y cy"gacHUX cMapTdoHAX BHKOPHUCTOBYVIOTE IpollecopH,
y AKUX Ha miaomli 1 Mmm* postamoBaHo 125 MJIH TpaH3HCTOPIB.
CKiNBKM KBaJIlpaTHUX CAHTHMETPIB CTAHOBHUTH ILJIOINA, AKY
3aliMae oJUH TpaH3zHucTop? Biamomige 3anmimiTe y cTaHOApPT-
HOMY BUTIJIAIIL.

285, ¥ umudposux ¢oroanaparax poJb (POTOIJIIBKH BlJIrpae
MATPHILA, AKA CKIaANMaeThCcd 31 CBITJIOYYTJIUBUX eJleMeHTIB —
miKceniB. @oToanapar Ma€e MaTpHIK po3MmipoMm 864 mMMm~, Ha
AKiA poaMmicTuioca 00 320 896 nikcenis. CKiNbKHM KBaJpart-
HHX MijJiMeTpiB 3aiiMae oJHH IiKcenb? BiamoBiabk 3anuMOIITH
Yy CTAaHOAPTHOMY BUIJIAIIL.

= 286." BukoHaiiTe 004HCcIeHHA Ta 3allHIIiThL pe3yJIbTaT V cTaH-

= IapTHOMY BHIJIAM:

5.4-10°
1) (1,8-10%)-(6-10%): 3) = 3
) ( ) ( ) ) 9-10°
; @ 1,7-107°
2) (3-10%)+(5,2:107"); 4)

3. 4.107*
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g

= 287." BukoHailTe oDUMCIIeHHA Ta 3aUIIITE pe3y.IbLTAT V CTaH-
NapTHOMY BUIJIAM1:

7-107
1) (1,6-107°)+(4-10"); 3 -
) ( )*(4-107) | e
6,4-10°
2) (5:10%)+(1,8-10™"); 4) — ;
) (5-107)+( ) ) T
288." Bincrans Bif 3emii go CoHIA IopiBHIOE 1,5-10° kM, a mBUI-
Kicthk cBiTna — 3-10° M/c. 3a CKinIbKH XBHJIHH CBITJIO Bif

CoHna nocarse Semii? BianmoBins oKpYLAITHE 10 OJUHUIE.

289." I'verura Mmigi nopieHioe 8,9:10° xr/m?. 3mHaitgiTe Macy
MifgHOI IINTKY, NOBXUHA gKkol 2,5°107" M, mupura — 12 em,
a sucora — 0,02 m.

290." Maca 3emui gopiBHIOE 6:10% Kr, a maca Micana —
7,4°10% xr. ¥V ckinpku paszis maca Micsansg MeHIa Bij Mach
Semii? BianoBigsk oKpyriaiThk 40 OJMHHUIE.

291.” CopocTiTh BUpa3 i 3aHHIIITh pe3yJaIbTaT ¥V BHMAAAL palio-

HaJIBHOI'O BHpasy, AKHMH He MICTHUTh CTeleHd 3 Bi}I’EMHHM
NOKasHUKOM.

b (AT (5]

a S+t a ’ a” ’
b -2 bp—4 91

2) e ’

b b b -2

3) 5¢° e +6 90
c?-3 2c%-6 E_ﬁ+ﬁﬂ_3’

4}( m* 3m™* J_lﬁ-m_ﬂ 8m™

=8 w10 T | g
292.” CopocTiTh BUpa3 1 3aUIINTE pe3yJabTaT Y BUIJIAA1 pallo-
HAJIbHOTO BHpas3y, AKHH He MICTUTh CTENEeHA 3 BiJi'€MHHM
MOKAa3HUKOM:
a’+5 a’t-25 2
1)

at-6a?+9 MMLL12 a2-5

23 1 Y1
2} ( -1 Eb_l _Eﬁ)'(ﬂb_l + ‘_‘;"}f} ) .
b =T b -7

293.” llopanor umncjaa a AoplBHIOE —4, a MOpAOoOK uHcaa b mo-
PIBHIOE d. AKHUM MOxe OYyTH NOpANOK 3HAYEeHHSA BHpPa3y:
1) ab; 2) a+b; 3) a + 10b; 4) 10a + 0,157
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294.” llopanok uucaa m NoplBHIOE 2, 4 HOPANOK YHUCJIA 11 JOP1B-
Hio€ 4. dKUM MoxKe OYyTH NOPAJNOK 3HAYEHHS BHPAa3y:

1) mn; 2) 0,01mn: 3) 100m +n; 4) 0,01lm +n?
ﬁ BlrlPABH OJIA TNOBTOPEHHA m

295. (3 6oazapcvkozo ¢oavkaopy.) II'arepo 6paTiB xXoTinu mo-
maut 20 oBenk Tak, 00 KOMEH 13 HUX OoJiep:KaB HelNapHY
KinbKicTh oBenlb. YW MOKIUBO 1e?

296. AKmo THEHUIA pyXaTuMeThbed 31 MBUAKIcTIO 10 KM/ron,
TO AICTaHEeThCA 10 NYVHKTY NpH3HaAYeHHA Ha 1 roj misHiIIne 3a
3arIaHOBaHUM Yac OpudyTTH, a AKIM0 pYyXaTUMeThCH 31 INIBU/I-
KicTio 10 KM/rog — To Ha 1 roja paHimie. 3 AKOK UIBHIKICTIO
BOHA Mae pyxXaTucsd, mobw npudyTu A0 NYHKTY OpU3HaAUYEeHHA
B 3allJIaHOBaHHWII dJac?

297. Ilnda BliKa4dyyBaHHSA BOAM 13 3aTOILJIEHOI'0 NPUMIIIIeHHA 0VJIO
3a/l1IHO TpH HacocH. llepmui 13 HUX MOXKe BIIKAYATH BCIO
BOay 3a 12 rox, npyrui — 3a 15 roa, a Tperiii — 3a 20 roj.
Cno4yaTKy NpoTATroM 4 roji mMpalioBajIn Depuinuii 1 1pyrum Ha-
COCH, a MOTIM OIAKMIOYWIN TPeTiH Hacoc. 3a AKHMH 4Jac 0yio
BiITKA4YaHO BCHO BOAY?

298. Yu € nmpaBUIBHUM TBep:KeHHHA, [0 NIpU OVAb-AKOMY HAa-
TYpPaJlbHOMY /1 3HaUeHHsA BUpa3y (don+ 7)2 — (n — 1)? ginurbesa
Hanijo Ha 487

== roTyemocs 40 BUBYEHHS HOBOI TEMM

14
299. 3HaUNITh 3HaAYeHHA (PVHKNOI] Y =——, AKIIO:
X
B x=2: 2) x = J) x=3,9! 4) x = —6.
&=l 300. DyuKIi 3agaH0 (GOpMYIIOI0 Y = i +E. fIka obnacTs BH-
T I e

3HaUYeHHA NaHOL (pVHKIII? 3anoBHITE TaOJIHUII0, 0O0UHMCIHUBIIH
BITIOB1H]1 3HAYEeHHA (DYHKIIIL:

X f@ | —2 | -1 0 1 2 3
Y

301. llobyayirre rpadik dyHKIOIL ¥y =2x — 1. Uy npoxoauTes neu
rpagik gepes Touky: 1) A (30; 59); 2) B (—15; —29)?

302. He BHMKOHVIOUM NOOVJOBH, 3HAWIITE KOOPIHUHATH TOYKH
nepeTUHY rpadikiB pyernii y=2,7x-8iy=1,2x+ 7.
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x

sttt - —
303. Po3B’a:xiTh rpagiuHo cHcTeMy pPiBHAHB
2x—y=3, x+y=-1,
1) 2)
3xX+Y=1; x—l=a.

PannMo noHOBHTH Vv nmam ATl amicr no. 20-23, 26 IswminpyvuHUKa
¢« AnredOpa. T Knace 3a DocHJIaHHAM abo QR-xKogoM Ha c. 4.

P vummocs POBMTI HECTAHBAPTHIKPOKM =

304. llicnia 3aKiHYeHHA TEHICHOIO TYPHIPY, AKHI NPOBOIUIIHN 34
OJIMMIIHACEKO CHUCTEMOIO (T1, XTO Iporpanu, BHOYBawTL), BH-
SABIJIOCH, III0 TLNBKH 32 YYacHUI[l BUTPAJIU 3yCTpiueil OLIbIIE,
HixK nporpanan. CKiJIbKH TeHICHMCTOK OpaJjio y4acTh V TYPHipi?

k

=

Ta 11 rpadik

10. OyHKLUiA Yy =

¥ Kypcl MarTeMaTUKH 6 Kjgacy BU O3HaAOMUJAUCA 3 PYHKIIIO-
HAJIbHOIO 3aJIeKHICTIO, 3a AKO0l 31 301labieHHAM (3MeHIIIeHHAM)
OJIHI€]l BeJIMYMHM B K1JIBKA PaslB Apyra BeJIHYHHA 3MEeHIIVETLCH
(30iaBIIVETHCH) B TAKY €aMy KiNbBKicTh pasiB. Taky 3aleXHICTh
HA3WMBAKTE ODEePHEHOK HMPONMOPUIMHICTIO.

Poarnaaemo nBa npukJgamgm.

INPHUEJA 1. Hexaii € 500 rpu. Ilossaunmo uepes x I'PH LiHY
1 Kr ToBapy, a 4epes i KI' — KLIbKICTh I[LOT'0 TOBApPV, AKY MOMKHA
npuabaru 3a o000 rpH.

Sajle’KHICTs 3MIHHOL I/ BlJl 3MIHHOI X € ODepHeHOWw IIpOoIop-
IIifHICTIO: 30LABINEeHHA I[IHA X V KiNbKa pasiB NPUBOJUTE JI0 3MEH-
IMIeHHA KiIBKOCTI TOBApy U V CTLIBKM 3 pasiB, 1 HaBOaku, 3MeH-
[IIeHHS IIIHA CIPpUYNHAE 30LIbIMeHHA KLIBKOCT1 KVILIEHOI'O TOBapy.

11 pyHKEOIOHANBHIN 3aJIeAHOCT] BlANOBiNae (pVHKI[IA, 3a-
na"a opMyJIow Y = w <4

X
tlIP]EIICJIA.II 2. PoaragdaeMo IDpAMOKVTHHEK, ILTOIIa SAKOI'O JO-
piBHIOE 18 cM®, a cTOpOHU — x cM 1 Iy cMm. Tomi

18
y=—.

X
30inpmeHHA (3MeHIIeHHS) 3HaAMeHHHMKAa X YV KiJabKa pasiB
CIPUYHMHAE 3MeHIIeHHd (301bIIIeHHA) BeIUYUHHY I V CTIIBKH 3K
pasiB, TODTO 3ajie;KHICTH 3MIHHO] I/ Bi1Jl 3MIHHOI X € 00epHEeHOI0
MPONOPHIINHICTIO., &
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Y po3rIAHYTHX NpHKJajaXx MaTeMATHYHOIO MOJEJ0 pealb-

HUX cUTvVauldl € GVHKIIA, AKY MOKHAa 3alaTH (opMyJIOWw BHUAY

k
y=—.

X

Oznavennsa:

DyHKI10, AKY MOKHA 3a1aTH (POPMYJIOI0 BHOY Y = E, e k=0,

X
HA3HBAIOTh 00 PHEHO NPONOPUiHHIiCTIO.

: - n. ..
OcCKiNIBbKM V BHpa3l — JONVCTHMHAMH 3HAaYeHHAMM 3MiHHOI X

X
: . k
€ Bcl yucsa, Kpim 0, To obiacTio BUSHaYeHHs (PYyHRIIl y=—

i i X
TAKOM € Bcl 4yucaa, Kpim 0.

: 6 . :
Posrasgaemo pyHKIIO Yy =—. ¥ Tabauii HaBeJeHO JedKi 3HaA-

X
YyeHHA apryMeHTY Ta BifImoBifHI iM 3HaYeHHA (PYHKIIII.

x [-6]-4a]-3[22f15[-1[1[15[2[3][4]6
y [-1]-1,5]-2(-3|-4|-6]|6 | 4% 3| 2 [1,5] 1

llodHaunMo Ha KOOpPAMHATHIN IIJIOIIMHI TOYKM, KOODJAMHATH
(x; y) AKUX HaBelleHo B Tabnuni (puc. 7).

vk | yh o |
| | | | |
AT | 1. |
': # ! ‘l.l
0 | !
1__ I - ! 1__ | '..'.
: | | - | . — : e
|k = 0O 1 |- BT I 0 1 | g
| T - 2l
! )| L B | |
1 i S . | ..-l- .
1 ai
SN N— N _-L.._ S Ny WA S N— V———— S _|- — -__=-.._|._ S NS W VI T ——

1
Puc. 7 Puc. 8

' Vpox i3 modbyaou rpadikiB (GVHKILII BH 3HAHIETEe B e IeKTPOHHOMY
OO0JATKY A0 IILOT'0 IYVHKTY.
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iy i A
YuM Oinblle TOYOK, KOOPAMHATH AKHX 3aJOBOJIBHAKTE PiB-

6
HAHHA Y =-—, HaM YJaCTbCA IIO3ZHAYHUTH, THM MEHIIIE€ OTPpHMaHa

X

6
(irypa (puc. 8) BigpisHATHMeThCcA Bl rpadika QyHKINI y=—.
X

Cepen mo3Ha4YeHUX TOYOK He MOXKe OyTH TOUKH, abciiuca AKo1

IOPiBHIOE HYJK, OCKLIbKH unciio 0 He HaJle:KUTh 00J1acTi BU3HA-

6
yeHHA JaaHol ¢pyvHEKNII. Tomy rpadik dvEHEKHOII y=— He MAae
X

CIIIJIBHUX TOYOK 3 BICCHO OpJAWHAT.
Kpim Toro, meil rpadgik He Mae COiTBHHUX TOYOK 1 3 Bicclo

abciuc, ToOTO TOUOK, OPAMHATH AKHX JOPiBHIOWOTE HYI10. COpas-

I 6 :
ni, piBEAHHA — =0 He Mae poaB’aakiB. Otrxe, uncao 0 He Ha-
X

NeXUTh 00J1acTl 3HAYEHb NaHOl (pYHKIILL.

6
Axmo x > 0, To —>0, TobTO Iy > 0; Axmo x <0, To y < 0.
x

OTie, TOUKH rpadika gaHol (PYHKIIL MOKVThE PO3MIIIYBATHCH
TiabKH B 11 11l KoopauHATHHX YBepTAX.
SayBaKHMO, 110 31 30LnbIIeHHAM MoAVJd abcnmcH BifcTaHI

. . 6 :
BiZ Touok rpadika ¢pyHKHOII y=— 10 oci abenuc 3sMeHIIYIOThCA
X

Ta MOXKYTH CTATH SK 3aBroJJHO MaJIMMH, alle HIKOJH He JOP1B-
HIOBATUMYTH HyJa0. CrpaBji, yuM 0iabIIWH MOAYIL ApryMeHTY,
THM MEHIIHNH MOAVJIE BIAIOBIIHOI'O 3HAUeHHA (PYHEKIILL.

AHAJOrIYHO MOXKHa BCTAHOBUTH, 1110 31 3MeHIIeHHAM MOV
abcyucH B1AETaH1 BlJ TOYOK rpadika 10 ocl OpJAHHAT 3MeHIIY-
TECA Ta MOMKYTE CTATH AK 3aBroJlHO MAJINMH, IIPOTe HIKOJIH He
OOPIBHIOBATUMYTE HV.JIIO.

AxbM Bpajocd NMO3HAUYUHUTH Ha KOOPAMHATHIN NIjommHI Bl

; 6
TOYKW, KOOPAMHATH AKHX 3aJ0BOJILHAKTE PIBHAHHA [ =—, TO
X
MH orpuManan 0 ¢irypy, sobpakeHy Ha pPHCYHKY 9.
. ; k
Dirypy, gKa € rpaikomMm pyHKI y=—, ne k # (0, Ha3HUBalOTh
X
rinepbogoi. I'imepbojia ckinajaeThed 3 JABOX YAaCTHH — BITOK
rinepdoJiu.
W k
SayBajKUMO, 110 KOJH € NpPAaBUJILHOIO DPIBHICTHE Y, =—, TO
k o
TAKOM € IpaBHUJIBLHOIO PIBHICTE —Y, = ——. ToJl MOXKHa 3pobnTH
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el
 m——

I
Nt

1
4
1
Puc. 9 Puc. 10
TAKHH BHCHOBOK: AKINO ToYKa A (x, U,) HaleKUTH rinepdoii
k
y=—, To Touka B (—x,; —Y,) TAKOXK HaJIesKNUTh Iiil rinepbouri.
X

Axmo k > 0, To BiTKH rinepbonn po3mimieni B I i III uBeprax,
a garmo £ <0 — 1o B 1l 1 IV uBeprax.

6
Ha pmcyeky 10 300paxeno rpadgik GpyvHKIOII y=-——. BiTKH
X
rinepbonun y = N poamimeni B II i IV uBepTax.
X
k
SayBaKUMo, 1o objacTio 3HaYeHb QYHKOI y=—, ne k#0,
X
€ Bcl yueqaa, KpiMm 0.
; . k ;
Y Tabnuni HaBeleHO BIacTUBocTi (GyHKNiII y=—, BUBYeHI
X

B IIBOMY IOVHKTI.

O6s1acThr BH3HAUEHHH ¥Yei uncna, kpim 0
ObiacTe 3HAYEHb ¥Yci umena, kKpim 0
I'padik Ninepbona

Hyns dyaknii (3pavenHs | He icuye
APrYMEHTY, OpH SAKOMY 3Ha-
JeHHA (PYHKIIL nopiBHIOE ()
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X
Tt —

BnactuBicTs rpadika fikmio Touka A (x,; y,) Hajle-

: : k
JHHTH I‘lHEpﬁﬂHl Yy =—, TOTOUEA

X
B_ {—:.t_:u; —1/a) TAKOK HAaNekKHUTh
i rimepdoJl.

: k
Ilokaskemo, AK rpagik (pyHKIIl = — MOKHA BUKOPHCTOBY-
X
BATH IiJ 4ac po3B'A3VBaHHA PiBHAHB.
T : 4
INPUHKJAN 3. Po3B’s:kiTh piBHAHHA — = X + 3.
X
, 4 .
Poszg’azanna. Posrnauemo pyHrmii y=— 1 y=x+ 3. llo-
X

OyayeMo B OJHIN cucTeMl KOOpAWMHAT rpaikm nux (QyVHKIIN
(puc. 11). BoHN nepeTUHAIOTHCH V IBOX TOYKaX, adOCIHUCH AKHUX
IHOPIBHIOKWTE 1 1 —4.

¥ KOMKHINM 13 TOYOK HepeTHMHY rpadikiB 3HadeHHA (PVHKII]

4 : &
Yy =— JOpPIBHIOE 3HauYeHHIO PyHKIII y=x + 3. OTxe, Npu 3HAN-
X
. 4 S o
neHUX abcnucax 3HaUYeHHA BUpas3iB — i x + 3 piBHI, ToOTO unena 1
X

: : 4 , :
i—4 € KopeHAMH piBHAHHA — = X + 3. IlepeBipKa e niATBepIKVE.

4
Cnopasni, ¥=1+3 i —=—-4+3. <4

— _ll_[____ .

SES
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" I
OnucaHMil MeToJi PO3B A3VBaHHA pPiBHAHbL Ha3HWBAalOThH rpa-
hiuauMm. ¥ | KJaacl BH O3HAHOMHIHMCHA 3 rpadgluHEEM MeTOJI0M
pPO3B’A3yBaHHA CHCTEM PiBHAHL i 3Ha€Te, IO el METOJ He 3aB-
AHOU Ta€e TOYH] pe3yiabTaTH. ToMy IepeBlpKa 3Hal/leHUX KOpPeH1B
€ 000B’A3KOBHM €TaAllOM pPO3B’A3VBAHHA PiIBHAHHA.
Y nopanemomy (. 22) B HaBUNTeCs Po3B’A3YVBATH TaKi piB-
HAHHS, He BUKOPHUCTOBYIOUM rpaiuyHuil MeTOI.

1. MNOACHITL, AKY 3aNexXHiCTbk MiX BENMYMHAMK HA3MBaKTL 0bep-
HEHOI NPONOPUIRHICTIO. 2. Aky dYHKLUIIO Ha3MBaOTe 0BEePHEHOID

k
nponopuiiHicTio? 3. Lo e obnacTio Bu3HayeHHa dyHkUil iy = —,

X
ne k+0?7 4. Ak Ha3zuMBaTe Qirypy, Wo € rpadikom obepHeHol

NPONOPUIAHOCTI? 5. AK HA3MBAKTbL YACTUHKM, 3 AKWUX CKNAAAETLCSH

rinepbona? 6. LLlo € o6nacTio 3Ha4yeHb QyHKLUjI I = E, ne k=07

X

7. Y AKX KOOPpAWMHATHUX YBEpTAX PO3MIleHWuA rpadik gyHKuUI
k

y=—, akwo k > 0? akuio k < 0? 8. lNoscHiTk, y YoMy nonsrae
X

rpadiyHnii MeToa Po3B'A3YBAHHA PIBHAHb.

BrIPABM | -

305.° ABToM00iTE DpolxIkae Jeaky BifcTadb 3a 10 rof. 3a axuii
yac BIH Ipolfe 1[I0 caMy BIJICTaAHb, AKIIO MOr'0 MBUIKICTE:
1) 301npMINTLCA V 2 pas3u; 2) ameHmuThecA B 1,2 pasa?
306."” Jlos:xuHa npaMoKyTHHKAa AopiBHoEe 30 cMm. fAxoio crane
iioro mOBXKHUHAa, AKIIO ONPH Tiil caMiii 10l MHUPHHY NPAMO-
KVTHHKA:
1) 36inemuTH B 1,5 pasa; 2) amMeHIIIUTH B 3,2 pasa?

307." 8a pearky cymy rpomeii kynuau 40 M TkaEnHN. CKINTBKH
MeTplB TKAHUHHU KYNONWIHU O 3a Ty caMy CyMVy I'polled, AKOH
miHa 3a 1 m:

1) sMmermnaack y 2,6 paza; 2) sdbinbmmunaca B 1,6 pasza?

EBGB TypucTKa npoumia 12 KM, 3aoBHITE TabIHUIO, V IIep-
IMOMY PAAKY AKOl BKazaHO MIBUIKICTE, 4 B JIpVroMy — 4ac

PyXYy.

7

v, KM,/TON0 ) | | 2,4
| | ;
L, Ton 3 35

3ajaiiTe (hopMyJIOI0 3alie;KHICTE ¢ Bij v.
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X
-~ -

&= 309, 00’eM npaAMOKVTHOIO IIapaJjeseninesa JopiBHIOE 48 eM?,
= BanoBHITHL TAGNNIIO, V NEePIIOMY PAAKY SKOI BKa3aHO ILIONTY
MOro OCHOBH, a B IPpYI'OMY — BHCOTY.

S,c® | 16 240 |
h, cMm | 8 ] 4.8

dagauTe GopMyJI0K 3aJIeKHICTE i BIO S.

310.° Bpurana iz ceMu pobiTHHKIB 3 OIHAKOBOIO NPOAYVKTHBHICTIO
IIparl Mo3e BUKOHATH IIeBHe BUpOOHMYe 3aBlaHHA 3a 12 nHIB,
CKiJBKH DOoTplOHO pOoOITHHKIB 3 TAKOI caMOI0 IPOAVKTHBHIC-
TIO IIpali, nmod BUKOHATH Ie 3aBAaHHA 3a 4 nHi?

311." 3aroToBJeHUX KOPMiB BUCTAYUTH s 24 KoHell Ha 18 HIB.
Ha cKinbKH JHIB BUCTAYUTHL WX KOPMIB and 36 KoHEeH?

312.° Cepen naHuX QVHKIIN VKaXKITh o0epHeH] IponopliiiHoCTi:

9 0,8 1

1) 1=2x; 3) fr=— &) y=——; QL V=—:
X X 2x
X 1 2x 2

2) y=—; 4) y=——; 6) y=—: 8) y=—.
) Yy o ) Y 2 )y - ) Y =

Ha yomy r'pyHTYVETHCA Bam BuOip? O0roBopiTk Balli Bigmosigi
3 OJHOKJIACHHUKaMH ¥ OJHOKJACHHUI[AMH.

o ) 24 Lo
313.” 3agaHo pVvHKLOIIO y=—. SHAUOITE:
X
1) 3HavyeHHA PYHKHI1, AKIIO 3HAYEHHA apryMeHTV JOP1BHIOE:

—a; 6; 0,2;
Z2) 3HaYeHHA aprymMeHTy, IpH AKOMY 3HauyeHHA (PYVHKIIL H0-
piBHKOE: 12; —6; 100.

" ) 36 o
314.” 3apano QyHKIILO Yy =———. SHAWUTITE:
-
1) 3HaYeHHA PYHKILI, AKIIO 3HAYEHHA apryMeHTV JOPlBHIOE:

—-430,9; 18;
Z2) BHaueHHd apryMeHTy, IIpH AKOMY 3HadYeHHSA (hYHKI[I1 J0-
piBHIWOE: 6; —0,3; 8.

8
315.° TlobynyiiTe rpadik ¢yHKIiI y=-——. KopHcTylouuchk rpa-
x

(hikoM, 3HAHUITE:

1) 3HaueHHdA DYHKIII, AKIIO 3HAUEHHA apryMeHTY JOP1BHIOE:
" Sl -

2) 3HAUYEeHHA aprymeHTy, IpH AKOMY 3HaYeHHA (PVHKII J0-
P1BHKE; 2, —8;

3) 3HaAueHHS apryMeHTY, IpH AKHX (DYHKIIA HaOyBae Jgomar-
HUX 3HAYeHb.
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i i |
T T ] — -

316." ITobyayiiTe rpadik PYHKIII y:E. Kopueryounce rpa-
X
(piKoM, 3HAHUITH:

1) 3HaveHHA (QPYVHKII], AKII0 3HAYEHHA apryMeHTy JOpP1BHIOE:
2, —10;

2) 3HaueHHA ApryMeHTy, NIpH AKOMY 3HadYeHHA (PYHKIIL JO-
pPiBHIOE: D, —2;

3) 3HaYeHHA apryYMeHTY, OpH AKHUX (YVHKIiA HaOyBae Big eM-
HUX 3HAYeHb.

317." He Burkonyouu nodyaoBu rpadika GpyHKIII y:E, BH-
X

3HaUTe, YH NPOXOAUTE I'padik depes TOUKY:
1)A(—4;-7); 2)B(14;-2); 3)C(0,5; 14); 4) D(0,2; 140).

318." He BukoHnyioun mobyuaosu rpadika GpyHKI Y= —E, BH-
X

3HAUTe, YA NPOXOAUTEL Irpadlk Yyepes TOUKV:
1) A (—6; —8); 3) C (0,3; —16);
2) B (12; —4); 4) D (0,4; —120).

319." Ha pucyHky 12 300pakeHno rpadik saJdeXHOCTI 4yacy t pyxy
3 OVHKTY A 10 myHKTY B Big mBHAKOCTI v pyXxy. Kopucryio-
yuch rpadiKoM, BU3HaUTe:

1) 3a AKHMH Yac MOXKHa JICTATHCH 3 IVHKTY A 10 NVHKTY B,
AKINO pyXaTucd 31 MBUJKICTIO 8 KM/ron; 24 KM/TO/;

T T T TR Y ]
Al BE A

1
i

&

|
J | i ! : =
0] 4 8 121620 24 28 32 36 40 44 48 U, KM/TOJ




10. DyhHkuia y= % Ta i1 rpadik 97

————t— ra—
2) 3 AKOW IMBHUIKICTIO Tpeba pyxaTHcsda, Imod AlcTaTHcd

3 OIVHKTY A no nyHKTY B 3a 3 roja; 4 rop;
J) 4OMY JOPIBHIOE BLJICTAHB M1 NYHKTaMu A 1 B,

320." IpoTaHUil peocTaT MiAKJIYEHO MO0 OJOKY KHUBIeHHSA
(puc. 13). Omip peoctata R 3ajleXHUTh Bijl MOJIOMEHHA IIOB-
3VHKa I Moe 3aMiHIOBaTHCcA B Mexkax Bijg 0 1o 6 Om. Kopmnce-
TYIOUHCh rpacdikom zanexkHocTi cunam crpymy I Bijg omopy R
3a YMOBH, III0 HAIpyra Ha KIHI[AX peocTaTa 3aJUIIaEThCcH
He3sM1HHOIO (puc. 14), BU3HaUTe:

1) yoMy AOpIBHIOE CHJIA CTPYMY, SAKIIO OHIp ZopiBHIOE 2 OM;
2) Ipu AKOMY 3HAYEeHH1 OIIOPY CHJIa CTPYMYV JOPIBHIOE 3 Aj
3) CKLIBKH BOJILT CTAHOBUTH HAIpYyra Ha KIHIAX peocTara.

-
IloBavHOK |
— Peocrar
9
/..
Biok xuBIeHHA |
R,Om
Puc. 13
<9 321.° 3HaliniTe 3HAYEHHA R, 1pu sKoMmy rpadirk GyHKII
ijfi=t ] OpOXOIUTH Yepe3 TOUKY:
X
. 1
1) A (—5; 4); 2) B(E;_ZJ; 3) C (1,0; —8).

k
322, I'paik pyHKII]L = — OIpOXOoAUTH Yeped ToUuky A (10; 1,6).
X

Yy npoxoauThk rpadilk 1iel (VHKIL Yepe3 TOYKYV:

1) B (—1; —16); 2) C(—2; 8)?
323.° IlobyaviiTe B oHiNA cuCcTeMi KoopAHHAT rpadikn GyHKIIH
Y= i 1 y=Xx Ta BU3HAYTE KOOPAMHATH TOYOK 1XHBLOI'O Ilepe-
X

THHY.
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324." Po3B’axkiTh rpadiuHo piBHAHHA:

4 3 5
1) —=4—x; 2) x—2=—; 3) x+2=—.
X X X
325." Po3B’a#xiTh rpadiuHOo piBHAHHA:
8 2 7
1) —=6—=x; 2) 2x=—; 3) —=—x.
X b X
326." Po3B’a:xkiTh rpadidyHO CHCTEMY PiBHAHB:
xy =4, x—y=1,
1) 2)
4y = x; Xy = 2.

X = 3,
327." Po3B’a:KiTh rpagiuHo cucTeMy PiBHAHE { g

y—x=4.

328." BnszHauTe rpadidHo KiJIbKiCcTh po3B’A3KiB CHCTEMH PiBHAHD:

xy=-1, gy =—1, xy =0,
1) 2) 3)
x+3y=0; x —3y =0; 3x — 2y =6.

329." BuznauTe rpahiuyHO KiIBKiCTh pO3B’A3KiB CHCTEeMH PiBHAHB
xy =—8,
2x + 3y =6.
. _— . . 64
330." SHaITE KOOPAWHATH BCIX TOYOK rpaika QyHKIL I = —,

X
V AKUX abcmuca ¥ opAUHATA PlBHI.

SJol.” 3HAUOITE KOOPAHUHATH BCiX TOYOK rpadgika PVHEKILL]
25

y=—-——, yV AKUX abcliica ¥ opfUHATa — IPOTHJIeKH1 UHCJIA.
X
332."” Ilo6yayitTe rpadik GyHKIil Y= ‘E—I
x

383." IlobynyiiTe rpadik PyHKITII:

, : @ (2x + 2, axmo x < 2,

-2 <~
1) y=4 « o i 2) y:-=:1—2-, AKM0 2 < x <4,
X

1 =%, akmo x >-1;

!.3* AKINO X = 4.

Kopueryiouncs nobygoBanuM rpaikoM, BU3HAUTE, IPH AKHUX
3HAUYEeHHAX a IpsAMa iy =a 0yae MmaTu 3 rpadlKoM JaHOI (PYHKILIL
TLABKH OAHY CILIBHY TOUKY.



10. DyHkuia y= k aii rpadik g9
X

-— ' - .
354." ITobynyiiTe rpadik pyHKOIL:
4
——, AKII0 X < —2,
X

y=+42, fAKOO —2<x<2,
4

, SAKI0X > 2.
X

330." IlobyayiiTe rpadik (PyHKILiI:

Ox—18 5x° —5
QKAD 1) e QKAD 2) V=—"0%"

Kopuceryounces nobygoBaEuM rpadgikoM, BUSHAYTE, IPH AKHAX
3HaueHHAX k npaMa y = kx Oyae MaTtu 3 rpadikom gaHol GyHKILII
TLABKH ONHY CIOLIBHY TOYKY.

10x° — 40

3
x° —-4x

&)Y T
YYUMOCS 3ACTOCOBYBATH MATEMATUKY

536.” llodoynyuiTte rpagik QyHKIOL] I =

337. 3aBIAKH 3aX0JlaM I[0JI0 eKOHOMI1I eJIeKTpOeHepril 3a nepiiun
MicAIb 11 BUTpaTH OvJio aMeHIleHo Ha 20 Y, 3a Apyruii — Ha
10 Y% moplBHAHO 3 HmoIepeaHIM, a 3a TpeTi — Ha o Y% MoO-
piBHAHO 3 nmonepefaHiM. Ha cKinbKH BiJICOTKIB V pe3yJbTaTi
OVJ0 3MEeHIIIeHO BUTPATH eJIeKTpoeHeprii?

<—p» 338. lliny madu san3nau Ha 30 %, a depes3 AedaKHi dac
miasumuian Ha 30 Y% . AK sMiENIacs, 301IbIINJIACA UM 3MeH-
mujaacs, IiHa madu MOpIBHAHO 3 IMMIOYATKOBOK 1 HA CKLIbBKH
BiIcOTKiB?
IIpoBeniTe Vv Ki1acl obroepopeHHd: «4H 3MIHHUTLCSA BIJAIOBlIb,
AKIO IIHY madu coodaTKy miazBumuTH Ha 30 %, a motim
3HU3NTH Ha 30 % 7». BucnoBiTh rimoresy, AK 3MIHHTLCSH
(301LIBIIHUTHCA UM 3MEHINNTBCHA ) I[1HA TOBApY, AKIIO 11 cIIoYarT-
KY MIABUINUTH (3HU3UTHU) Ha a Y% (a < 100), a moTiM 3HU3UTH
(migBumuTH) Ha a % . CopobyiiTe JOBEeCTH CBOIO TillOTE3Y.

ﬁ BrPABU @hDBTDPEHHH

339. lloBeniTs, 110 HPH BCIX JONVCTUMHUX 3HAYEHHAX 3MIHHHX,
AK1 MICTHTE BHpPas3

a5 b’ a+b b b
1 2 5 T3 2 | )
a+ 3b a —2ab+b a“ —b a-—b
ﬁﬂ[‘ﬂ sHaA4YeHHA He 3aJle EHXHTh HL‘I JHaAYeHb EM_iHHI’IK.
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340. Po3B’saKiTh piBHAHHA

3 1 51
+ =— ;
ox+25 2x-10 x"-25

341. (3adava Cynv-I]3u'.) JIBa 4OJIOBIKH OTpPHMANH MOHETH, AKi
BOHHM INMOBHHHI MOALIUTH M1 c0o00l0 TakK, 0 KOJIH 10 MOHET,
AK1 OTPUMAE NepIlui 13 HUX, JOJATH IOJOBHHY MOHET ApYTro-

) o 2
ro abo Jo MOHeT, AKi OTpHUMae JpPYIrHii, JoJaTH — MOHET

3
nmepmoioro, To B 000X BUnagkax oyvae 48 MmoHeT. CKLIBKH MOHET
Ma€ OTPUMAaTH KOKeH i3 Hux?

P vummocs PoBMTH HECTAHOAPTHI KPOKM. ™

342, Tpn putnEN Hanucanu no 100 pizaux cxais. Ilicaa neoro
OJHAKOB1 CJIOBA BUKpeCHWAN. ¥ pe3yiabTaTl B [epliol AUTH-
HHU 3aaummunocsa 49 caiB, v apyrol — 68, a B TpeTbol — 8.
HloBeniTh, 110 MIOHAWMEHIIle OJlHE CJIOBO 3allUCAJIH BCl TPOE.

m SABAHHANe 3 y
« MEPEBIPTE CEBE» B . TECTOBIN ©®OPMI

3aeédaHHA 1—-11 mamome no Yvomupu éapianmu eiono-
gidi, 3 akux auwe OIJHH ITPABHJIGBHHH. Bubepimb
npasuabHUil sapianm sidnogioi.

2
1. Po3B da:KiTh piBHAHHSA LY = 0.
x—10
A) —10; 10; B) =10;
B) 10; I') kopeHiB HeMaE.
2. Po3B aK1Th plBHAHHSA .;—1{} =,
x° =100
A) —10; 10; B) —10;
Bb) 10; I') xopeHliB HeMaE.

' CyHB-1l3n — KHTalicEKUI MaTeMaTHK, AKAH KUB y Il au IV eT. H. €.
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A

3. fKa 3 HaBeJleHHX piBHOCTEH € MPaBHJIbHOIO?
1

A) 107 =-1000; B) (-2)° = -5
1" 9 1
B)|-1-]| =——; Iy —=-49.
} ( 3) 16 } 7=
4. 1K 3anucyOTE V cTaHgapTHOMY BUraAnil unejao 42 0007?
A) 4,2-10°% B) 0,42:10°:
B) 4,2-10%; ') 42-10°
5. Ak 3anMcyIOTh V BUTJIANLL IecATKOBOro Apody uucio 6,3-107°?
A) 0,63; B) 0,0063;
b) 0,063; I') 0,00063.
. 1 .
6. IlopaiiTe unciao P VY BHUIJIA1 CTEIeHs 3 OCHOBOIO 9.
A) 575 B) 5% B) 577 I') 5%
g—ﬂ ' 3—5
7. SHAUJITE 3HAYEeHHA BHUpPAa3y - -
& PE3Y 81-2773
A) 81; b) - B) 27; I') -
’ 81’ ’ 27
8. fAka 3 gaENX (QPVHKIOIH He € 00epHEeHOIO IIponopniiiHicTO?
3 3
A) y=—; B) y=_—;
X 2Xx
3 33X
B) y=——; I') y=—.
X 2
4
9. Ha ogHOMY 3 pPHCYHKIB 300pameHo rpadik GpyHEIIL y=——.
X

YKamxKITh el PHCYVHOK.
_/y'f vt k Jy* yt k
0 /:_E’ \n x 0
) b) B) ')
k

10. 1llpn axkomMmy 3HadeHH]1 k rpaglk (pVHENOII §y=— OPOXOIUTH
b

A

yepe3 TOuky A (—3; 0,6)?
A) —-1,8; B) —0,2: B) -2,4; ') —3,86.
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2x—-1 3x+1 4x +8

x+4 4-x x2-16
A) 0; 4: B) —4: 0: B) —4: ) 0.

11. Po3B’aiTh PIBHAHHA

V zasdanni 12 do koxcHoz20 3 mpeox padkise iHgopmauil, no-
3HaYeHUX yugpamu, dobepimsv oduH npasuivbHull, Ha Bauwy dymry,
gapiaHm, No3HAYeHUL OYKa8ow.

12. ¥eTaHOBITE BINOBIAHICTE MiX BHApasoM (1—3) Ta TOTOMKHO
plBHMM HOMY BHpasoMm (A—/1).

Bupas ToTo:xHO piBHHIL BHpa3

1) (¢*)~ A) ¢°
2) ¢®:¢”? B) ¢*
3) ¢’-c B) 1
C

T) —

C

1

1) g

ﬂ FTOTYEMOCAH A0 TEMATHAYHOIO OLIHKOBAHHA

N F W -

1.” PoaB’a:xiTh piBHAHHA:

+6 -2 49
1) T _I=2_,, ) sy
x—-3 x-3 x-7 x"-Tx
2. 3amunIiTe yV cTaHZAPTHOMY BUIJIAN1L YHCJO:

1) 324 000: 2) 0,0057.
3.° IlopaiiTe Vv BATJIAAL cTeleHA 3 OCHOBOIO @ BUPA3:
1) a®-a°; 2)a*t:a”: 3) (@)~ s,
4.° Cnpocrits Bupa3 0,4m’n™"° -5m "'n''.
5.” 3HaliIiThL 3HAUEHHS BHUpPA3Y:
4 -1 7-10 -3
1) 5° +(§) - 2) ——

=1,

- -2
6." IleperBOopiTh BUpas [—ga'ﬁbg) (7Ta*b™?)? rak, mob BiH He

MICTHUB CTeIleHSd 3 Bil’e MHUM ITOKAZHUKOM.
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- | i | 1
7. ObuHcaiTE 3HAYEHHSA BHpAa3y:

i E -32) 16"
1) (125-5%)*-(257°) s 2) { ;_m ;
8. Po3p’axiTh rpacdiuHo piBHAHHSA 9= X+ 9.
X

9.” IlobynyiiTe rpadgik GpyHKOII

4

——, AKINo x = —1,

X
y=|—4x,axmo-1<x <1,
—4, axmo x =1.

Kopucryounck nodygoBaHuM rpadgikoM, BU3HAUTE, IPH AKAX
3HAUYEeHHAX a OpaAMa iy = a byJle MaTHu 3 rpad)lKoM aHOl PYyHK-
11 TLIBKM ONHY CH1JIBHY TOYKY.

H FOJIOBHE B INAPAIPA®I 1

PamionaJasHHH BHPA3
Llim Ta ApoboB1 BUpas3y HA3UBAIOTE PAI[IOHAJIBHUMY BHpa3aMH.

JonyeTuMi 3HAYCHHA 3MIHHHX

HonycTUMUMHU 3HaYeHHAMH 3MIHHHUX, IO BXOJAATE A0 palllo-
HaJIbHOTO BHpa3y, HasHBAIOTh VCi 3HAaUYeHHS 3MiHHUX, IIpH
AKUX [Iell BUpas Ma€ 3MICT.

ToTo:xHO piBHI BHPaA3H

Bupasn, BIANOBIAH] 3HAYeHHA AKUX PIBHI IpH OVAL-AKUX J0-
NYyCTHMHX 3HAUEeHHAX 3MIHHUX, 1110 B HUX BXOJAAThH, HA3HUBAIOThH
TOTOXHO PIBHUMU,

ToToKHICTS

PiBHICTE, AKA BUKOHVETLCA NIPH OVIL-AKHX TONYCTUMUX 3HA-
YeHHAX SMIHHHUX, UT0 B Hel BXOJIATh, HA3UBAKTE TOTOMKHICTIO.

OcHOBHA BJACTHBICTH PALIIOHAJNBHOIO APOOY

AKII0 YyuceNbHUK 1 3HAMEHHHK pallloHaJBHOI'0O Apody mo-
MHOMHUTH HAa OAUH 1 TOM caMHU HEHVJILOBUM MHOrIo4JeH, TO
OTPHUMAEMO Npld, TOTOMHO PIBHUN JTaHOMY.
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— : >
HonapaHHd 1 BIAHIMAHHA palioOHAJIBHHUX APO00IB 3 OJJHAKOBHMM
3HAMEeHHHKAMM

1o momaTu pamioHaJdbLHI IpodH 3 OMHAKOBHMHU 3HAMEHHUKA-
MH, Tpeda JogaTH 1XH]1 YHCEeJIBHUKH, 4 3HAMEHHHK 3aJIUIIATH
TOHU caMHH.

1106 3HaMlTH PI3HUIID PAIlIOHAJBHUX JIpo0IB 3 OJHAKOBUMHU
3HAMeHHHMKaMH, TpeDa BlJ YHCeJBHHUKA IIepluIoro apody Blja-
HATH YMHCeJBHHUK JApyroro Apody, a 3HAMeHHUK 3aJUIIATH
TOM caMHH.

MuoKeHHA pamioHAJIBHHX IpoOIB

HHodDYyTKOM ABOX palllOHAJBHUX JIpo0IB € palioHANIBHUH Jpi0,
YHUCEeJIbHUK AKOI0o JNOPIBHIOE NOOYVTKY 4YHUCEJbHHKIB JaHUX
npobiB, a 3SHAMEeHHUK — J00YTKY IXHIX 3HAMEeHHHKIB.

JlinenHa paunioHAJBHHX IPODiB

YHacTrow ABOX pamloHANBHHUX JApo0lB € pamioHaAJLHHUH npio,
YyHCeJIBHUK SKOr'o IOPIBHIOE NOOYTKY UHCeIbHUKA JLJIeHOT0 Ta
3HAMEeHHUKA JiIbHHAKA, 4 3HAMeHHHK — J00YTKY 3HaMeHHHUKA
N1JIEHOTO Ta YHCceJILbHUKA N1IBHHUKA.

IligHeceHHa pAIIOHAJBHOrO APOOY 10 eTeneHsA

ITlob6 minHeeTH pallioHAJNBHUI Apid no cTeneHdA, Tpeba mif-
HEeCTH [0 IBOro cTeneHd YMcelbHHUK 1 3HaMeHHUEK. llepmun
pes3yJbTAaT 3anucaT AK YHCEeJBHHK, a IpYruil — 4K 3HaMeH-

HUK Ipoby.

PisHOCHIBHI PIBHAHHSA

IIBa piBHAHHSA HA3UBAIOTH PIBHOCUIBHUMHU, AKIIO BOHH MalOTh
OJH1 M T1 caMl KopeH1 abD0 KO He 3 PIBHAHL He Ma€ KOpPEHIB,

BaaerusocTi pIBHAHB

AKmo ao oboxX YaeTHH JaHOI'O PIBHAHHA HoxaTu (abo BiJ
000X 4YacTHH BIAHATH) OJlHEe M Te caMe YMCJIO, TO OTPUMAEMO
PIBHAHHSA, PIBHOCHJIEHE TaHOMY.

AKImo AKUA-HEOVIL NOJAHOK IepeHecTH 3 OJHIEl YacTUHH
PIBHAHHA B IpVIY, 3SMIHHBIIHX IIPpH IILOMY HMOI'o 3HAK HAa IIpO-
THJIeKHHUN, TO OTPUMAEMO PIBHAHHSA, PIBHOCWIBHE TaHOMY.
fAxmo obmMABLI YacTHHH pPIBHAHHA IIOMHOMKHUTH (IDOILIHTH)
HAa OJHE ¥ Te caMe BIIMIHHe BlJ HYJId 4YMCJIO, TO OTPUMAEMO
P1BHAHHSA, PI1BHOCHJILHE JAaHOMY.
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e —
PanjoHajabsHe piBHAHHSA

PiBHAHHA, JiBa U IpaBa YAacTHHHU SAKOr0 € palloHAJLHUMU
BHpa3aMH, HASUBAIOTL PAIllOHAJIEHUM.
Crenids 13 IIJMM Bl €MHHMM MOKA3HHKOM

Ilnsa Oyab-AKOro umcia a, AKe He JNOPiBHIOE HYJ, 1 HATY-
paJbHOI'O YHCJIa N

Crenidab 3 MOKA3ZHUKOM, PIBHHM HYJIH

Ilna Oyab-aKoro 4uciaa a, AsKe He JOPiBHIOE HYJIO, a’ = 1.

CraHgapTHHH BHIJIAA YHCJIA

CraHjgapTHUM BHUIVIAAOM 4YMCJIa HASUBAIOTHL HOI0O 3allHC V BU-
raani nodovrry a-10", ge 1<a <10 i n — nine uMeso.

BiaacTHBOCTI cTelleHd 13 1IJIHM IIOKaA3HHKOM

IIna oyab-akux a#=0 1 b#0 Ta OyaAb-AKUX HLIHUX m 1 n BH-
KOHYIOThBCH P1BHOCTI:

a"-a" =a”"" (ocHOBHA BIACTHBICTh CTeleH#);

(ﬂm ]u s ﬂmn_

’
(ﬂb}" — ."_'I"b";
a™*a"=a™- u;

( a )" B ﬂu
b o b” -
DyHKIIA 00epHeHA NPONOPUIHHICTD

, ek=0,

; k
PDYHKN10, AKY MOKHA 3aJaTH (DOPMYJIOK BHAY I = —
X

HA3WBAOTEL 00epHEHOI0 TPOMOPIIIHHICTIO.

k
Baacrusocri QyHKIIL [ = —

X
ObnacTs BH3HaAYEHHA: Vel yacaa, Kpim 0.

ObnacThk 3HaYeHBb: ycl unciaa, Kpim 0.

I'padik: rinepbona.

Hynas ¢pyHKIN: He 1CHVE.

Bnacrusiers rpadika: axmo Touka A (x,; Y,) HAJEHKHUTL I'l-

: k :
nepboiyl y=—, To ToUuKa B (—x,; —l,) TAKOXK HAJEXKHUTh I[1H
X

rinepboJi.



2 KBAOPATHI KOPEHI.
OIACHI YUCNA

BuB4alo4u MaTepian uboro naparpaga, Bu DBHEHBMHTEEH 3 pyHKUiED
y = x?1aii BhacTMBOCTSMM, _7__

HisHaeTecs npo HoBY Ali0 H,ﬂ,ﬂﬁyBaHHﬂ KBaAparHoOro kopexs». Bam
CTaHe 3po3yMmino, wo A9 BUBYHEHHS HaamnmmHi:nrn CBITY nuLLe pa-
LliOHaNBEHUX HUCEN HEJOCTaTHBO. | 1
Bu uaHaHDMMTEGH 3 HOBUM METEMETHHHHM |HGHFITTFIM — apudpme-
TUYHUM KBAOPATHUM KOPEHEM, ,EI,IEHEE:TEEFI npo noro BHEETMBBHI
HaBuyuTeCHA CNPOLLYBATU BUPa3n, SKi Mi-:rmfrh KBagparHi mpem |

11. DyHKUia Yy = x*1a 11 rpadgik

Ilozraunmo yepes I mJaolIy KBajapaTa 31 ¢ropoHow x. Toal
="

31 3BMIHOIO CTOPOHHU X KBaJipaTa B1AMOBITHO 3MIHIOBATUMETHLCH
1 Moro miomia y.

3p0o3yMiJo, IIM0 KOMHOMY 3HaYeHHI 3MIHHOI X BIJIIOBI-
lae €IUHe 3HaA4YeHHS 3MIHHOL y. OTie, 3aleHICTH 3MIHHOL U
BiJl 3BMiHHOI X € (PYHKIIIOHAJIBHOIO, a (hopMyJia i = x° 3ajia€ (PVHK-
I1110.

PosrnaHeMmo ¢yHKIiIO y =X objlacTio BU3HAYeHHA SAKOI €
BCl yMchaa. ¥ TabJNHUIll HaBeleHO JedAKl 3HaAUeHHHA apryMeHTY Ta
BiIITOBIAHI IM 3HaUeHHA (hyHKIII.

x| =8}—2,0|-2|-1,0(-11"+0,0 |0 ﬂ,ﬁ; L1 L9 |2 )25 |3
9 16,29| 4 2,251 0,26 |[0(0,290]| 1 [2,25]| 4 |6,20( 9

IlozraunmMo Ha KOoOpJMHATHIN ILIOMIMH]I TOYKHM, KOOPAHMHATH
AKUX (x; y) BisbMeMoO 3 Tadbauni (puc. 15).

YumM Olnbiie TOUOK, KOOPAHMHATH AKHX 3aJ0BOJIBHAIOTH P1B-
HAHHA | = x°, OyJe mo3HaueHO, THM MeHIIe OTpHMaHa Qirypa
(puc. 16) BigpizHATHMeThCA Bij rpadika GyHKIII iy = x°.

ITapa unmees (0; 0) € po3B’A3koM piBHAHHA Y = x°. OTHe, rpa-
(hik gaHOl PYHKIII DIPOXOJUTE Yepes No4YaToOK KoopauHat. OcKLIb-
KU I =% x>0, To y=0, TobTO cepes Mo3HaYEHUX TOYOK

He MOKe OYTH TOYOK 3 BiJi’ €eMHHUMHW OpJHMHATAMH.



1. OyHkuia y = x? 1a 11 rpadik

y_‘ = - S yl | r—T——-
i P . 'I:-'
. . | |r ! .
_..1i - .._i._l.‘._ -
: AT
(it VALE
e l® - LI : . -
| | |
1
Puc. 15 Puc. 16

ObmacTio 3HaueHb (pYHKIII iy = ¥2 € Bcl HeBil'eMHI 4HcA.

AKOH BIanocd HNO3HAYMUTH HAa KOOPAMHATHIN ILIOMIWMHI BCl
TOYKH, KOOPAMHATH AKHX 3a/JI0BOJBHAKTh PIBHAHHA I = X°, TO
orpuMaau 6 girypy — rpadik pyHKIII y = x°, AKY HA3UBAKOTh
napadoaoro (puc. 17).

Puc. 17

Toukra 3 KoopaguHaTaMHu (0; 0) ginuTe napabony Ha ABi piBHI
YacTUHH, KOXKHY 3 AKHUX HA3UBAIOTh BITKOIO mapadouau, a caMy
TOYKY — BePIIMHOI IIapadoJin.

3ayBa)KMMO, L0 KOJHU € IPaBUJIBLHOIO PiBHICTH Y, ::c‘s, TO €

IPABUJIBHOIO ¥ PIBHICTE l, = {—xﬂjﬂ. Tonl Mo Ha 3pobHTH TaKHK

BHCHOBOK: AKINO Touka A (x,; y,) HaIeXUTh napaboi y = x%, To
TouKa B (—x,: Y,) TAKOXK HAJEXKUTH 111 mapabdoJi.

' ¥Ypoxr i3 nobyaoBu rpadikiB pyHKIII BU 3HalIeTe B eJIEKTPOHHOMY
OOJATKY J0 ILOr0 OYHKTY.
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i i |
T T ] — -

¥ Tabauni HaBeleHO BJacTHBOCTI (yHKIII y = x%, BuUBYeHI
V ILOMY IVHKTI.

ObnacTs BU3HaAUEeHHA ¥Ycl gucaa
ObnacTh 3HAYEHBb Vei HeBin’eMH]I aMeiia
I'padik [lapabona

Hynes @yHKOII (3HaYeHHA | x =0
ApryMeHTy, IpH AKOMY 3Ha-
yeHHA (PyHKIIL gopisHIOE )

BnacrusicTs rpadika fikmio Touka A (x,, Uy, Hale-
KHTH napaboji y = x°, TO TOUKa
B (—x,; Y;) TAKOK HaJNeXKUTh il
nmapabdoni.

IIPHAKJAJL. Poss’sxkits rpadiudHo piBHAHES x2= x + 2.
Poze’'a3aHHA. B ogHII cHCcTeMl KOOPAHHAT MOoOYVAVEMO I'pa-
diku pyHKOIN y=x"1y=x + 2 (puc. 18). 1Ii rpadiku nepeTuHa-
ITHCA V IBOX TOYKaX, abcnucH AKX NopiBHIOWTE 2 1 —1. OTxe,
AK IpA X = 2, TaK i npu x = —1 3HaYeHHA BUpaasiB x° i x + 2 piBHI,
ToOTO uMcna 2 1 —1 € KopeHAMHM piBHAHHA Xx° = x + 2. IlepeBipKa
e nigTBepaxkye. Copasai, 2°=2+2 i (—1)*=-1+ 2.
Bidnosids: 2; —1. 4

a1

i

=

Puc. 18

H 1. lLlo € oBnacTio Bu3Ha4yeHHa pyHKUii i = x27? 2. Lo € obnacTio

3HaYeHb dyHKUiT iy = x27 3. MNpn 9KOMY 3HAYEHHI aprymMeHTy 3Ha-
YeHHs QYHKUIT I = X2 gopiBHIOE HyNO? 4. HAka ¢irypa e rpadikom
hyHKUIT I = x27



1. OyHkuia y = x? 1a il rpadik 109

343.° dyuknio zagaso GopMyIol0 I = x°. 3HalIiTh:
1) 3HaueHHA PYHKIII], AKIIO 3HAYEHHA apryMeHTY JOP1BHIOE:
—6; 0,8; —1,2; 150;
Z2) 3HaueHHdA aApryMeHTy, IIpH AKOMY 3HaueHHA (QVHKIIL J0-
pieHIOE: 49; 0; 2500; 0,04.
344.” He BUKOHYIOUH nToOyA0BU rpadika GyHKIII iy = x?, BU3HAU-
Te, YU NPOXOAHUTE el rpadlik depe3 Todry: 1) A (—8; 64);
2) B (—9; —81); 3)C (0,0; 2,0); 4) D(0,1; 0,01).
345." He BUKOHYHOUYH NOOYIOBH, 3HAHIITHE KOOPAHUHATH TOYOK
IepeTUHY rpadikiB GpyEKOIN y=x°1 y=4x — 4. IlobyayiiTe
rpachikn gaHux PYHKIIH 1 Do3HaAUTe 3HAUJeH]l TOYKH,

@ 346." Po3B sa:xKiTh rpad)iuH0o piBHAHHA:

¥ BrnPABU

' .L

1) x2=x~1: 2) x* -~ 3=0; 3) Igzg.
X
@ 347." Po3B aAXKiTh rpadiuHo piBHAHHA:
1) x2=—-4x - 3: 2) x*—3x+5=0; 3) IE-E-l:ﬂ.
X

@ 348." YcraHoBiTh rpadiuHO KiNbKiCTh PO3B’ A3KiB CHC-
TeMH PIBHAHL:

2 [ 2
— é — :ﬂ’
1y {Y=* 3) {Y 7%
y=2; x—-y+6=0;
2) y==, 4) W= =0,
y=—2% 12x+ 5y =10.

349 ¥eTraHoBITH rpaiuyHO KLIBKICThE PO3B A3K1B CHC-
TeMH PIBHAHL:

d .2 2
1) {P¢* 2) {y_x’
3x + 2y = —6; x— 3y =-3.

= @ 390." DyHKnio f 3aJaH0 B TaKHI CcIOCiO:
4, AKINO X < —2,

f(x)=1x", axmo-2<x<l,

2x—1, arkmo x =1.

1) SHAUOITE f(_g)! f{_Z), f{_l}: f[l}a .f{g): ;'F(ulﬁ}-

2) IlobyaviiTe rpadlk maHol (pYHKIILL.

3) Busnaure, npu AKMX 3HAYEHHAX 4 OpAMa Iy = a 0ye MaTH
3 rpadiKoM aaHOl (PYHKIIIl pl1BHO OBl CILJIBHI TOYKH.
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2x+ 3, akomo x =—1,

= QKAL) 351." llano bysxmiio f (x)={x’, axmo-1<x<2,

4, AKIO X = 2.

1) SHAUITh f{_4}: f{_ﬂig}i f{]-'.lg]l f(g}a .f':_]-}:- f[zj-

2) llobynyiuTe rpadik gaHol pyHKIIIL.

3) BusHaurTe, N1pH AKHX 3HAUYEeHHAX g NIpaMa Iy = a 0Oyae MaTH
3 rpatikom naHol (PYHEKII1 PpIBHO JABl1 CI1JbH]I TOYKH.

2
E 352." JlaHOo pyHEKIIIO [(x)= {-’f , AKImo x <0,

x+1, axmo x > 0.
1) Bmaiigite f(=7), £(0), F(2).
2) llobypyuTe rpadik naHol yVHKIIIIL.
3) BusHauTe, Ipy AKHUX 3HAYEHHAX @ OIpAMa y = a byjae MaTH
3 rpaikoM aaHOl (PVHKIIl TINBKHW OJHY CHLJILHY TOYKY.
6

| ——, HKIO X = —1,
= QKA®) 353." Mlano dymuxuio f(x)={ .x 5
x°, axmo x> -1.

1) 3maiigits f(=12), f(-1), f(=0,9), f(3), f(0).

2) llobypyiiTe rpadik gaHOl (PYHKILLL,

3) BusHauTe, IpH AKHUX 3HAYEeHHAX a4 npdAMa iy = a 0yae MaTu

3 rpaikoM naHol PVHEKIIL pIBHO ABI CH1JIBH]I TOUYKH.

a04." Hnﬁyﬂ,uyﬁ're rpadgik pyHEIIL:

. 4 2
X +x x —4x
1) = : q) y=
) Y x+1 )Y x*—4
3
355." IlobypyiiTe rpadik GyHKIIl Yy = il
X

3206." 3HAAITE 001acTh BU3HAUYEeHHSA, 00JlacThk 3HAYEeHEL 1 HYJII
(bvEEKOII y = —x°. [ToOyayiiTe rpadik miei pyBKIii.

357.% ITo6yayiiTe rpadik piBHAHHA:

2

2
1) — 2 " ¥ =0 2) =% =0.
(x-1)"+(y-1) y—x
358.% IlobyayiiTe rpadik piBHAHHA
J'I'.'2 = U _ 0

(x+2)2+(y-4)?°

359.% BagmaiitTe 3a gomomoroio Gopmya (yHKHi0, rpadik AKoi
300paxkeHo Ha pUcyHKY 19.
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m

- F
1Y) | | yh |
| A
1X 1|
|| | ]
IREETNEERENE 2l B iR
i I I
|
1
' - | .
0| 1 x| x
| | |
Puc. 19

360." 3BapaiiTe 3a gomomoro dopmys GVHKIIO, rpapik sAKol

300paskeHo Ha pucyHKy 20.

ey

Puc. 20

v 4
ﬁ BIIPABU /15 @TGPEHHH

361. JloBeniTh TOTOKHICTH

{a+b}2_[ a

a’ +b° a
a-—b a—b

— =a+b.
a®-b" a+ b)
362. Po3B’axiTh piBHAHHA

6 x+3 x+6

+

.I—.?-._ X 2 -2x

363. [oBeniTh, 10 3HaYeHHA BUpasy 27° — 97 kpaTHe 48,
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364. ¥ 2013 p. KLIBKICTH 1HTEpHET-KOPHUCTYBaYlB 1 KOpPHCTY-
BAYOK B YKpaiHi craHoBmuina 18,5 maH ocib, y 2017 p. —
26,3 mnH ocib, v 2018 p. — 27,8 muH ocib, v 2022 p. —
34,1 MmaH ocib. 3a akuil i3 nepioxis, 2013-2017 pp. um
2018-2022 pp., OVBE OLIBIIUM BIICOTKOBHH NPHPICT K1JIBEKOCTI
IHTepHEeT-KOPHUCTYBAUIB 1 KOPHCTYBAYOK?

——8

369. SHAHUIITE CTOPOHY KBaJipaTa, ILJIOIIa AKON0 JOPIBHIOE:
1) 25 em?; 2) 1600 om?; 3) 0,04 m2.

366. Po3B’saKiTh piBHAHHA:

== roryemocs ao susuEHuiHXBm TEMM )

36
1) x2=09; 2y %" =——,
49
367. Ilpn AKNX 3HAUeHHAX a PiBHAHHA x?=a He Mac KoOpeHiB?
368. IlobyayiiTe rpadiknm GyHKOIA y=x" 1 y=1 Ta 3HaHJITH
KOOPJAHUHATH 1XHIX CHLIBHHUX TOYOK.

P vuumocs gﬂﬁ;u HECTA H,HM.: KPOKM

369. HarypanbsHl uncia x, i, 2 Takl, 110 3HAUeHHA BUpasiB x + I/,
y+z, x+z— npoctl unciaa. lloseairs, 1o cepel 4ucena x, Yy,
Z € IpUHANMH] JIBa 4HcJa, AKiL JOPiBHIOIOTE 1.

12. KBagpaTHi KOpeHi.

ApnpmeTn4HNN KBagpPaTHUN KOPiHb

PoarnaaeMo KBajpart, ILIOINAa AKOro JopiBHIOE 49 KBaJjpaTHUM
onuHNNAM. Hexail moBkHWHA HOro CTOPOHM JIOPiBHIOE X ONMUHHIb.
Topi piBHAHHA x° =49 MOoKHa pPO3rIAJATH AK MaAaTeMATHUYHY MO-
enb 3aa4l Ipo 3HAXOMKEeHHA CTOPOHHM KBaJpaTa, ILJI0Ia SKoro
IopiBHIOE 49 KBalpaTHUM OJUHHIIAM.

KopersaMu nporo piBHAHHA € uucyaa 7 1 —7. 'oBoparts, mo
yucyaa 7 i —7 € KBaApaTHMMH KOpeHaMH i3 uncaa 49.

ODanauvuennsd:

KBaapaTHUM KOpeHeM 13 4YHMCJa a4 HA3MBAKTh 4YHCJIO,
KBAJIPAT AKOro JOPIBHIOE d.
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B e

HaBeneMo K1JIBKA NPHKJIAJILB.

KBagpaTHHNMH KOpeHAMH i3 unciaa 9 € uncna 3 i —3. Cupasni,
3°=9, (-3)*=09.

: 25 5 ., B
KBasjpaTHUMH KOpeHAMH i3 4YHcJAa Ty € 4YHchaa > 1 =
2 2
Copasi (EJ =29 (—EJ =
Tz 47\ 2 4
KBagpareum KopeHeM i3 unciaa 0 e tineskw uncio 0. Cnpaspi,
1cHYE JUIlle OJJHe YUCJI0, KBAAPAT AKOro HOPIBHIOE HYJIO, — 1@
gucygo 0.

OcKiNbKM He iCHVE 4UMcJa, KBaJpaT AKOT0 JOPiBHIOE Bijg'eM-
HOMY YHCJY, TO KBaJpaTHOTO KOPEeHA 3 BiJI'’€MHOI'0 4YHcJia He
1CHYVE.

IHodamHuili KopiEb piBHAHHA xZ =49, yncno 7, € BigmoBig0
o 3a/la4yl Opo 3HAXO/MKEeHHA CTOPOHH KBajpaTa, IJIOIa AKOro
noplBHIOE 49 KBajgpaTHUM oJuUHUIAM. lle uucio HasMBaKWTh
apudMeTHYHMM KBAJAPATHHM KOpeHeM i3 uncia 49.

OzHaueHHA:

ApudMeTHYHHM KBAJAPATHHM KOpPeHEM 13 YHCJIA @ HA-
3MBAIOTE HEBII'€EMHE YMCJI0, KBAJIpPAT SKOro JOPIBHIOE .

ApudpMeTHYHHNN KBaJpaTHUH KOpPIHEL 13 4YHCJIAa a NO3HAYAa-
IOTh +/a. SHAK \/ﬁ HA3MBAKTHL 3HAKOM KBaJPATHOI'0 KopeHd abo
pagukagoMm (B1a JaTt. radix — KOpPlHB).

3anuc va YUTAITh: «KBAJpPATHUH KOPIHBL 3 d», ONYCKAIOUYH

IIpHU YUTAHHI CJI0BO «apUMMEeTHUYHMI» .,
Bupas, AaKHH cTOITh 1] pANHKAIOM, HA3HBAIOTE MIIKOPEeHe-

BHMM BHpasoMm. Hanpurnapg, y sanumcl +b—o JaBoulieH b — 9 €

MIKOpeHeBHM BUPAa30M. 3 0O3HAUYEeHHA apu(pMeTHUYHOI'0 KBaJIpAaT-
HOTI'0 KOpeHsA BUILIWBAE, L0 nidxkopeHesull supas moiice Haby-
gamu MmiAvKu Heeid EMHUX 3HAYEeHD.
Hio 3HaxoxeHHSA apu(pMeTHYHOrO KBAJIPpATHOIO KOpeHs 13
YHCc/Ia HA3WBAKTh JO0OYBAHHAM KBAJIPATHOIO KOpPeHHd.
PoarngaaemMo KuJIbKa NpPUKJIATIB.

J9 =3, ockiapkm 3>0 i 32=9:;

2
256 B 5 . (5 25
— =—,/0eKlarEn —=0 1 (—)

4 2 2 2

J0 =0, ockimpxu 0=0 i 02=0.
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¥zarani, pieéHicmb Ja=»b BUKOHY EMbBCA 34 YMOSU, U0
b=0 ib*=a.

Ileit BUCHOBOK MOXKHa IMoJaTH B 1HIIINA (opMi:

ona 6y0e-aAK020 Hesid €EMHO20 YuUucla @ CcnpPpasediueo, uwo

Ja>0 i (Jr_t]ﬂzu.
Hanpukmnan, J4>0 i (\E]E:«L J2>0 i (\E)E:z, nyTﬂ}D

2
i (\5,2) =5,2.

Haronocumo, 1mo 10 IOHATTA KBaJApPaTHOIO KOpeHda MH INpHH-
[IJIH, PO3B’A3YVIOUYH PiBHAHHA BUAYV x°=a, ge a=0. Koperamu
ILOI0 PIBHAHHA € UHCJa, KOMKHE 3 AKUX € KBaJpaTHUM KOpeHeM
13 yHUcla da.

ITomyK KopeHiB piBHAHHSA X~ = a IIPOLIIOCTPYVEMO, PO3B’ A3aBIIIH
rpaiyHo piBHAHHA x° = 4,

B omHiM cucTeMl KoopamHAT mobyayvemo rpadiku (GpyHKIIN
y=x"1y=4 (puc. 21). Toukn nepeTHHY HUX rpadikiB MalOTh
abcnucu 2 1 —2, K1 1 € KOpeHAMH 3a/1aHOI0 PIBHAHHA.

[vh 1Ll vh |

Puc. 22 @

PiBraanda x*=a npu a < (0 He Mae KopeHI1B, 1[0 HOiATBep-
IKyeThesa rpadiuHo: rpadikya pyHEOIR y=x*iy=a opu a <0
CI1JIBHUX TOYOK He MalThb (puc. 22).

IIpu a =0 piBHAHHA x°=a Ma€ €eTUHUHA KopiHb x = (0, 1m0 Ta-
KO MiATBepA:VeThcA rpadiuno: rpadikn GyHRIiH y=x*iy=10
MAalOTh TLOIBKH OJHY CILJIBHY TOUYKY (puc. 22).

I'padiuamnil MeTO[ TAKO JO3BOJAE 3PpO0OUTH TAKUH BUCHOBOK:
AKIo a > 0, To piBHAHHA x° = a Mae IBa KopeHi. CnpaBpi, mapa-
bona y=x°1i opama y=a, ge a > 0, MalTh [BI COLIBHI TOUKH
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-

(puc. 22). IIpu nkroMy KOpeHAMH pPiBHAHHA X°=a € 4HCIAa \/E

1 —JE. IliiicHO, (JE)E =, (—\E)E =

Hanpuknan, piBHAHHA X° = D Ma€ JBa KOPeHi: Jf_: 1 —\/5.

2
HNPHKJA 1. 3HailigiTe 3HaUeHHS BHUpPasy (—B\E ) ;
Pozg’'a3aHHA. 3aCTOCYBABIIN MIPaBUJIO HN1JIHECEHHA JMODYTKY

10 CTelleHd Ta TOTOMKHICTH (\/E )E =@, OTPUMYEMO:
(-82) =(-8)?:(V2) =64-2-128. <
INPHKJAJ 2. Po3B’aXKiTh PIBHAHHA:

1) %&—3:{); 2) V1+Jx+2 =2.

Posze’aszannsa. 1) Maemo: %\/.1_:::3; Jx =6. Togi x = 67;

x = 36.
Bidnoesidn: 36.

NVI+Vx+2=2 1+Vrs2=2% Vx+2=3 #+2=3% x="1.

Bidnoside: 7. 4

INPUKJIAJL 3. Po3p’sa:xiTe piBHAHHA (x —2)° = 16.
Poszeé’azanna. (x — 52 =16;
-0 =—4 abo x — o =4
x=1 abo x=9.
Bidnogidb: 1; 9. 4

INPHRJA 4. PosB’sxKiTh piBHAHHA (3x — 1) = 2.
Pozeé’azanua. (3x—1)2=2;
3x—1=—2 abo 3x—-1=+/2;
3x=1-+2 a6o 3x=1++/2;
1-/2 14+2
= abo x = :
3 3
1-V2 1+4/2
3 "N/3
WHEJIAI_[ 9. IIpm axkux 3HAYEeHHAX X Ma€ 3MicT BHUpaas:

3
1) V-bx; 2) ?
Jx -2
Pose'azanna. 1) Bupas +J—ox mMae 3MmicT, AKII0 MIJKOpPEeHe-

BUH BUpa3 —oX HaOyBae HeBlJl eMHHX 3HaueHb. lligKopeHeBUM
BHpa3 € J0OYTKOM JABOX MHOKHHKIB, OJJHH 3 AKHX € BiJl'€ MHHUM

Bidnosids: ]
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—i : >
yucgaoMm. OT:xe, el 100VTOK HaOyBaTHMe HeBiJl'€eMHUX 3HAUEHB,
AKIO APYIHH MHOMHHK X HaDyBaTHUMe HeJONATHUX 3HAUYEHB,

Bidnosidws: ipn x<0.

2) Hauuit BUpa3 Mae 3MICT, AKII0O BHKOHVIOTECA IB1 YMOBH:
Ma€ 3MICT BHpa3s \/; 1 3HAMeHHHK JE—Z BIAMIHHHE B1J HYJIH.
OT:xe, MOBHHHI OJHOYACHO BHKOHYBATHCA JAB1I yMOBH: X =0
i Jx—2#0. 3Bigen x>0 i x#4.

Bidnoegide: npu x=20 1 x#4. 4

INPHRJAJ 6. Posp’ s:KiTh pIBHAHHA:
1) V-x +Vx-2=2; 3) (x+2)Vx-2=0.
2) Vai—2x +J/x—-2=0;

Poszs’azannaia. 1) JIiBa yacTHHA MaHOro pIBHAHHSA Ma€ 3MICT,
AKINO NIJKOpPEeHeBl BUpa3HM —X 1 X — 2 0JHOYACHO HaOYBawTh
HeBiJl'€MHHUX 3HAYeHb. 3 TOTO, 1110 HepIIuil NiJKOpeHeBUil BUpa3
Ma€e OyTH HeBin eMHHM, Maemo: —x =0, Tomi x<0. Ane Koau

x<0, To npyruil niiKopeHeBUH BUpa3, X — 2, HAOyBae TLIBKH
Bil’eMHHX 3HadeHb. OTKe, JIiBa YacTHHa JaHOro pPiBHAHHA He

Ma€ 3MICTY.
Bidnogidb: KOpeHIB HEMaE.

2) JliBa yacTHHA NaHOroO pP1BHAHHA € CYMOI ABOX NONAHKIE,
KO:KeH 3 AKHX MOoXKe HaOyBaTH TINBKH HeBiJl'€MHUX 3HAYEHb.
Toni 1XxHA cyMa AOPIBHIOBATHME HYJIIO, AKIIO KOMEeH 3 JOJAHKIB
IopiBHIOE HYII0. OTie, OJHOYACHO MAalTh BHKOHYBATHCHA Bl

VMOBM: \/.1::2 —8x=0i vx—2=0. Ile o3Hauae, mo Tpeda 3HAHUTH

CHiJIbHI KOpeHl1 oOTpUMaHUX PiBHAHBL, TOOTO po3B’A3aTH CHCTEMY
P1BHAHE

Jr\/:cﬂ—ﬂ;r:{},
Vx—-2=0
’xﬂ—zx:n, x(x—-2)=0, |x=0abox=2,
Maemo: -
x—2%0; =2 ¥=2,

Po3B 3KOM OCTAHHBLOl CUCTEMH, a OT:Ke, 1 MIOYATKOBOI'O pPI1B-
HAHHSA, € YUcno 2.
Bidnosidu: 2.

J) BukopucTOBYIOUH YMOBY PIBHOCTI JOOYTHKY HYJIIO, OTPH-
MYEMO:
x+2=0 abo vx-2=0;
x=—2 abo x=2.
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-— I : I Pt
IIpore npu x = —2 BuUpa3 +x—2 He Mae 3Mmicty. OTKe, JaHe
PIBHAHHA Ma€ €IUHUN KOPIHE — YHCIIO 2.
Bidnosgidw: 2. 4

1. Lo HaaueaTh KBaApaTHUM KOpeHeMm i3 yucna a? 2. Lo Ha-
31BaNTL apUPMETUYHUM KBAAPATHUM KOPEeHeM i3 umcna a? 3. 9k
No3HavalTbe apuPMETUYHWIA KBaAPATHWIA KOPIHL I3 Yucna a? 4. Hk

HaauBaloTh 3Hak v ? 5. Sk yuTaloTs 3anuc va? 6. Sk HasmBa-
I0Tb BUPa3, AKKWA CTOITL Nia pagukanom? 7. Akux 3Ha4YeHb MOXe
HabyBaTu nigkopeHeBuid BUpa3? 8. Ak HasuMBalOTb Ail0 3HAXO-
OKEeHHS apudMeTUMYHOro KBaapaTHoro Kopexs ia yucna? 9. Homy

2
OOPIBHIOE 3HAYEHHS BUpasy (JE) nns Byab-9Koro HeBif' eMHOro
yucna a? 10. Ckinbky KOpeHiB Mae PiBHAHHA X~ =a npu a > 07?
Yomy BoHM opiBHIOOTE? 11. Y1 MaE KOpeHi piBHAHHA X% = a npw
a=0? npua<0?

AR roBoPUMO TA HMEMG YKPAIHCBKOIO @Pﬂﬂunbﬂﬂ

g

Hpmaﬂuﬁme b cﬂm@ K1IBKICHHX ﬂd%ﬂﬂﬂ.ﬂ BiqMiHIO-
€MO BCl CKJIAJ0Bl Uac Hanpukaan: H. B. cimcom mpuduamb
dea, mpu mucaii wom ma dee’aHocmo n’ EEE P. B. ceMucom
mpuduamu deox, mp BOX MUCAY YOMUPLOXCOM des’aHocma n'amu;
II. B. cemucmam -:;;'."‘ amu ﬂﬂﬂﬂi, MpPLoM MUCALAM LOMUPLOMCIAM
des’anocma n’amvom; 3. B. cimcom mpudysmoe deéa, mpu mucayi
yomupuema des’anocmo n'amv; O. B *, tacmamy mpuduamovma
deoma, mpvoma Yami Yomupm 1ty des’ aHocma n’ AMvoMd;
M. B. (Ha) cemucmax mpuduamu & (Ha) mpvox MmucALax 4o-
mupsoxcmax des'aHocma n’'amil.

W/ ‘snpasu &‘Nv'

370.” Yomy JopiBHIOE KBaJpaTHWI KOpiHB i3 umcna 167 i3 ume-
na 1? iz umcna 07 YoMy nopiBHIOE apH(pMeTHUHHI KBaJpaTHHHN
KOpiHb i3 MUX YHeen?

371.°” Yu € npaBHJIBHOIO PiBHICTBE (BiImOBiAE OOI'PYHTYIITE):

1) /25 =9; 3) V36 =—6; 2) 40,81 =0,9;
2) \/ﬁ =0 4) /0,4 =0,2; 6) v10 =1007?
372.° 3HaliiTh 3HAUeHHA apu(dMEeTHIHOI0 KBaJPATHOIO KOpeHH:

1) J/o: 2) /49: 3) \100: 4) /225;
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5) J/0,25;  8) 1,96 11) I 1 14) ,[3-2.

29

6) J/0,01;  9) +/400:; 12) \f 15) /0,0004;
7) J1,21;  10) V/3600; 13) ,I —; 16) /0,000025.

379, 3HAUAIThL 3HAYeHHA apu(PMeTUYHOTO KBAJIpaTHOIO KOPeHd:

1) /36; 4) J0,04; 7) /2500: 10) \/%;

2) J64; 5) 1/0,49; 8) \10000;  11) ,/0,0009;
3) V144; 6) \/1,69; 9) 11;'1 12) +/0,0196.

374." Yu Mmae 3micT BHUpaa:

V2, 2) V2 342 4) J2h 5 (V2)2

ObrpyaTyiiTe Bamy AVYMKY. O0OrosopiThk Ballll BIJIIOBIIL 3 O/I-
HOKJIACHUKaAMH M OJHOKJACHUIIAMMU,

375.° 3HaligiTe 4Hclo, apudMeTHUHHII KBaJpaTHHIl KOpiHB
3 AKOI'0 JOPIBHIOE:

1) 4; 2) 0; a) 0,8; 4) 2%; 2) 1,6; 6) —

376." Kopreryounch TabNIUIE0 KBaJApaTiB HATYPAJTbLHUX YHCE,
po3MIIeHow Ha (op3all, 3HAUIITh:

1) +/484; 4) /5929; 7) \/68,89;

2) \/729; 5) /5,76; 8) /67 600;

3) V1156; 6) 14,44; 9) /384 400.
oli{. OHAUNITH:

1) /841; 3) 1/9,61; 5) \/72,25;

2) V1296; 4) 10,24; 6) /672 400.
378.° 3HailliTh 3HAYEHHA BUPA3Yy:

1) (V7).; 3) (—V11)'; 5) (2v3) ;

2) (V4,2) ; 1) -(v10)’; 6) [i)ﬂ;
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7) (—%) : 8) G\fﬁ) ; 9) (-0,3+2)
379.° ObuncniTh:

' 2 f =
1) (V6) 3) (3v/2) ; 5) —?EJ ;
%
2 2 F #
2) (—v21) ; 1) (-45); 6) &Jz_ﬁJ .
380.° 3HallAiTE 3HAUEHHA BHUPA3Y:
1) V16 +09; 7) % 0,09 — 2;
2) V16 ++/9; 8) —2./0,16 +0,7;
3) V36 - /49; 9) (v13) -3-(V8);
a f 5
4) 100 - /0,64; 10) %-(\r’fs) - %Jﬂ) :
\,
5) 5/4 —+/25; 11) 50-[-% 2) :
6) /0,81 +./0,01; 12) 4-5°—8°.
381." ObuHcHiTHL 3HAYEHHs BHPA3Y:
1) \3++/36; 4) %JQG{}Jrﬂ,ZJIEGU;
2) 72— J61: 5) (2v6) -3(21) ;
3) V16 -4/225; 6) \10% —4-3?.

382.° 3HallNiTh 3HAUEeHHSA BUPA3V:
1) 'Jlm2 +a, agmo a=0,29; 3) \/2.1 —b, arkmoa=34,b=19.
2) J7-38b, axmio b= 2;

383. 3HalifniTh 3HaUYeHHA BUpPa3y:
1) \/27+m, AKIINO m = o4;

2) Vm—3n, axmo m=0,13, n=-0,04.
384.° Po3B’sKiTh PIiBHAHHA:

1}\/;:9; E]Ezi; 3) \/E—'D,Zzﬂ; 4) Jx+7=0.

385." Po3B’AKiTh pPIBHAHHA:

1) Jx = 20: 2) Jx =-16; 3)\/5—2:0.
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386.° Po3B’sakiTh pIBHAHHA:

1) x*=2b: 2) x*=0,49; 3) x*=3: 4) ¥ =-25.
387." Po3B’saxiTh pIBHAHHA:
1) x2=100; 2) x*=0,81: 3)x="T 4) x* = 3,6.

388." 3Hal/IITL 3HaYeHHA BUpPAa3y:
8
1) —0,06+,/10000 + F—z,ﬁ 3,24;
256

2) V646,25 +2° +17:

3) ,/15+3,/71—ﬂ,w3025;
25 9
4 2
4) ::}—JTE-J +/26% — 242
\

5) (3v8) +(8v3) -2(v24) .

E 389" SHallO1Th 3HAUYEeHHA BHUpPAa3y:
2
1) 0,15+/3600 —0,18+/400 +(10+/0,08)

95 13 [ 27
2) =2, s8R 157,
361 14\ 169

b’ —a’b-bc+ca’

(b-ec)’

390." 3HalMITE 3HAYEHHA BUPAa3y ++/d, AKIo

a= —%, = —0,19, ¢=0,18,.3%0,04.

391." llpu AKUX 3HAUeHHAX X Ma€ 3MICcT BHUpAa3s:

¥ — -7 .

2) v—x; 6) V8- x; 10) J_l - 14) /| x |
=

3) Vx?; DN +8; 11 N : 5 15) Mz
xX +

4) \—-x°; 8) \/(I—B}E; 12) Jx-J-x; 16) : ?

x|

Cepen maHUX BUPAa31B VKAMXKITh T1, 1110 MAaIOTh 3MICT JIMIIIE IIPA
OJHOMY 3HaueHH1 3aM1HHOIL. IllpuaymMailiTe mie 1Ba BUpasH, AKl
MAalOTh 1[I0 BJIacTUBICTE. lloplBHANTEe BAIlll BUpa3u 3 BUpa3aMH,
NPpUAVMAHUMH OJHOKJACHHKAMH W OMHOKJACHUIIAMHA,
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592" Ilpu AKHUX 3HaAUeHHAX Iy Mae 3MICT BHpa3s:

1) 2y 3) Ju'; 5) -y 7 \fl y
y_
1 1
2) =3Y; 4) —3; 6) —; 8) ?
v \ Jeia Jy+1

393.* Po3B’A:KiTh pIBHAHHA:

42
1) V5x —4=0; 4) —Z = 6:
Jx
2) Vbx—4 =0: 5) L -0
x+ 3
3) Jhx—4 =6; 6) v/x%—36 =8.

594." Po3B’AXKiTh pIBHAHHA:

1 4
1) =Jx-2=0; 3 = 6;
) SV ) o

2) V2x+3=11; 4) V130—x* =9.
< 395." Po3B AXKiTE piBHAHHS:
1) (x +6)*=0; 3) (x+6)"=3;
2) (x+6)°=9; 4) (Tx+ 6)*= 5.
396." Po3B’AKiTH PIBHAHHSA:
1) (2x~3)=29: 2) {x~=3y=6: 3) (Zx—38F=T.

397.** Po3B’AXKiTh PIBHAHHA:

1) V3++2+x=4; 3) 4210+ Jx =2.
2) V2+y3+x=3;

398." Po3B’aMXiTH pPIBHAHHA:

1) J17+\/JE—E ~ 5; 2) \/1+\/2+\E =1.

399." Ilpn AKUX 3HAUeHHAX a i b Mae 3MicT BUpa3s:

) Jab:  2) V—ab: - 3) Jab®;  4) Ja®b®: 5) V-a%h?

400.* Hu moKkHA cTBepAKYBaTH, 1110 OpH OYAL-AKOMY 3HAYEHH] X

Mae amict Bupas: 1) Nx®—4x+4; 2) Vxi-4x+5?
OOr'pyHTYyiTe Ballmi BiANoBiJAl Ta 00ToBOPITE IX 3 OMHOKJIACHH -
KaMH ¥ OJHOKJACHUIIAMH,

401." lloBeniTs, 10 He ICHYE TAKOI'O 3HAYEHHA X, NPH AKOMY

Ma€ 3MICT BHpAa3 \(—xz +6x—12.
402" AKuUM 3 faHUX BHpas3iB Mae 3MICT NpH OVIAL-AKOMY 3HAa-

gerHi x: 1) Va2 +8x+15; 2) JVx2—-10x+277?
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403.** Po3B’aKiTh piBHAHHA:
1) Jx = —x: 4) Vx¥ +2x +Vxi—4 = 0;
2) Jx +Vx-1=0; 5) (x—1)vJx+1=0:
3) Vxt—x+Jx—-1=0: 6) (x+1)Vx-1=0.

IlomipKyiiTe, YoMy Ha NepIIHM IIOIJIA] AVAE CX0MK1 pIBHAHHA
D) i 6) mawThs pi3HY KinbKicThk KopeHiB. IIpoBeniTs v Kiaci
BIJITIOB1/IHe OOroBOpeHHA.

404." Po3B’aKiTh pIBHAHHA:
1) Jx +J—x =0: 3) alx® —2x+1 +x* - 2¢
2) Vx +vV-x=1; 4) (x-2)Vx-3=0.

405.” IIpn AKNX 3HAUYEHHAX @ PiBHAHHA x“=a + 1:

1) Mae n1Ba KOpeHi; 3) He Ma€e KOpeHiB?
2) Mae OJUH KOpPIHBE;

406.*" 1lodoynviTe rpadik pyHKIIL:
1) y=v-r’; 3) y=(Vx) -
9) y=v-x —4x— 4482
407." 1lobyayuTe rpadlk GpyHKII Y = \/2.1::— 1= =1,
408.% JIna KoKHOIo 3Ha4eHHA @ po3B’sSiKiTh piBHAHHA:
1) ax—1=0; 3) avx—1=a;
2) J(a-1)x = 0; 4 Nx -2 =a.

409." IIpn AKUX BHAUYEHHAX @ PIiBHAHHSA (\E —1]{:.\:: —a)=0 mMmae
TiIBKH OJJHH KOPiHB?

g s B
YYUMOCS 3ACTOCOBYBATU MATEMATUKY

410. lllomicana npamiBHHKOBL arpapHol (ipMH HapaXoBYIOTH
16 000 rpua 3apobiTHOlI miaaTH. I3 ImMlel cyMH YTPHUMVETLCH
IMOJATOK Ha JoXoAH (pisMYHHUX ocid, aKkuil craHoBUTHL 18 %
Bifi 3apobiTHOI mmaTtu, a me o Y% #ae HaA BilichKOBHH 30ip.
PospaxyiiTe 3aralibHy CcyMVy HOJATKIB, AKYV CILJIATHUTL IeH
IpaniBHAK 3a pIK.

B KoHcTuTynil HanucaHo:

Kgg-l_%ﬁliwuiﬂ YKpaiHm

§ﬁnn 67. KoxeH 3000B'A3aHMA cnnadyyBaTn nNogaTku
" i 36opw ...
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ObroeopiTs y KJacl, 4OMY KO:KHa JIOJHHA, AKa OpaIloe,
3000B’A3aHa cILIAYVBATH IMOJaTKH. 3a MOKJIHNBOCTI IIPOBEJiTh
poO3paxVHKH CYM HOJATKIB, AK1 CILIaYVIOTH 4jeHM Ballol po-
NTHHHA ado Ballll 3HAMOMI.

411. YKpalHCBKl JIHIBICTH 1 JIHIBICTKH JOCJHIIUIN BeJHKY

KLIBKICTh CY4aCHHUX TEKCTIB 1 MpaxXyBaJi, HaCK1JIbKH YacTo
B HUX TpaILIA€ThCHA Ta 4YH 1HIIA OYKBa VEpalHCBhKOIo aaxdasity.
¥ Tabnuill HaBedeHO 1HGOPMAIIIIO [P0 Te, CK1JIBKH pasiB y ce-
pelHBEOMY TPaILIAKTHCA JedAKl JiTepu Ha KoxxKH1I 1000 dyKB.
Ha pgiarpami (pme. 23) mogano 10 iH(GopMaIiio. ¥CTaHOBITH
BIANIOBIAHICTE M1 CTOBIIAMM JlarpaMy Ta OVKBaMH.

bykBa a 51 H 0 p C

Ckinbkun pasis

64 09 68 36 43 37
TpannaeTbca bykea

90
80
70 |
60
a0
40

30
20

10
0

CHINTBKM pasiB
TpamisgeTbed OVKBa

Puc. 23

<=9 CTBOpITH I'pyly 3 OJHOKJACHUKIB 1 OJHOKJIACHUIL ]I

poDOTH B JIHIBICTHYHOMY INPOEKT1. ¥ YaCHUKH / YYaCHHIIL
rpyiid BUOHPAaTh /Bl CTOPIHKH 31 CBOI0O VJIODJEHOTO TBOPY
VEpPalHCBKOL JITepaTyvpu, Hami, 3poOMBINKM BIAMOBIAHI DO3-
PaxXVHKH, CKJANAKTE aHAJOTIYH] TadIuIl aad OVKB M, 1, IO,
V, K, 1, HIOPiBHIOKTHE OTPHUMAaHi JlaHi Ta pobJaATh BUCHOBKH.

ﬁ EHPAMHH MMOBTOPEHHS

412. byquHKY Ha BYJIHI1 IPOHYMEpPOBaAHO MOCHLIEL YHeaaMu Big 1

no 24. CkinskHu pasiB nudgpa 1 TpannsaeTrbesa B HyMepariii?
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l i
J 1 : -

2
413. CopocTiTh BHPHE( Eﬂ + > + 1 ):(28 - +a—5).
a —-25 H5-a a+35 a+9

414. PodiTHuna oaep:xana 4700 rpH aBaHCY KynwpaM# IIO
100 rpH 1 o 900 rpH. CKINBKH 0YJI0 KYOHOP KOMHOIO HOMI-
Haly, AKIIO0 Bckoro oyna 31 kymwopa?

P vunmocs POBMTM HECTAHBAPTHI KPOKM =

=419, 3HAUOITE Vel TpUIH@POB]1 HATYPAJIBHI YHCIa n Takl, II10
cyMa mudp yucaa n B 11 pasip MeHINa BiJfl caMOro 4Yucjaa n.

% KO/l 3POBJIEHO ww Vo’

Yu pocmyme y 20podi padukanu?

¥ CraponasHiu I'peril aio 1o0OVBAaHHA KOPeHHA OTOTOMHIOBAJH
3 HOINVKOM CTOPOHM KBaJpaTa 3a Horo IJIOIIEe 0, a caM KBaJparT-
HUN KOpPlHL HA3HUBAJH ¢CTOPOHOKO®.

¥ CraponaBHIH IHALI CJIOBO «MVJa» O03HAYAJNO «IIOYATOK?»,
«OCHOBa», «KOpiHB aepeBa». lle cimoBo mouanm 3acTOCOBYBATH
¥ JO CTOPOHHU KBaJIpaTa, MOKJIUBO, BUXOIAYU
3 TaKOl acollaiil: 31 CTOPOHH KBaJpaTa, AK
13 KOpeHsd, BUpPOCTae caMm KBanapat. MadyTs,
TOMY B JIATHHCHLKIM MOB1 IIOHATTH «CTOPOHAa»
Ta « KOPIHB» BHPAMKAIOTHCA OJJHUM 1 TUM CAMUM
. cn1oBoM — radix. Blo neroro ¢JoBa NOX0OIUTH
TepMiH «paguKal».

CnoBo radix MoXHa TaKOMK IepeKJacTH
AK <«pelnic», ToOTO KOpeHeILll]] — YacTHHA
POCIHHM, BUAO3MIHEHHH KOpPiIHb, AKHH MOMKe
OYTH 1ICTIBHUM.

PeHe [ekapt ¥ XIII-XV cT. eBponeiicbKi MaTeMaTHKH,
(1596-1650) CKOPOYVIOUH CJI0BO radix, IO3HAYAJIN KBAJIpaT-
HHI KopiHb 3Hakamu R, B, R?. Hanpukaan,

3ATIHC \E MaB Takuil suraan: R27.

¥ XVI eT. MaTeMaTHUKH CTAIH BUKOPHMCTOBYBATH 3HAK \. Tlo-
XOJIKeHHS I[bOT0 CMMBOJIY, MabyTh, IMOB'A3aHO 3 BUIIAJIOM DY-
KOOMCHOL JJAaTUHChKOL OVKBH r.

Y XVII eT. BugaTauil (hpavnyssKuil maTeMaTHk Pene Ilekapr,

MOETHABIMM 3HAK \ 3 FrOPHU30HTAJBHOK PHUCKOK, OTPHUMAB CHM-
BOJI \f— , AKMHM MH ¥ BUKOPHMCTOBYVEMO CHLOT'OJIHI.
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Mepwa 3adava nepwoi MamemMamu4HOI oniMniadu e YKpaiHi

3ajadya 390 Bapra yBaru me i Tomy, mo B 1935 p. came 11
VMOBOK BlJIKPpHBaBCA TEKCT NeplIol MaTeMATHYHOL OJIMIIlaan
B YKpaiHi. IHiniaTopoM nNuxX MaTeMaTUYHUX 3Maralb OYB BUAT-
HUH YKpalHCBKMIH MaTeMaTHK, akajeMik Muxaiino ITnimnnosuu
KpaBuyk (iioro mopTpeT poaMilmeHo Ha (popsalli Ha IMOYATKY
niapvuauka). Ilam’arank M. II. KpaBuyKky BcTaHOBJIEHHUI Ha Te-
puTopil HanionaneHOro TeXHIYHOIO YHiBepeuTeTy ¥ KpalHu « Kn-
IBCBKHH MOJITeXHIYHHUH 1HCTUTYT». Ha 0a3l HbOoro HaBYAJIBLHOI'O
3aKJIa/ly pas Ha JBa POKHU MNpPOBOAATE MIXKHAPOIHI MaTeMaTUUH]
KoH(pepeHIIil iMmeHi akagemika M. II. KpaBuyka.

3a nmoHana 80 poKiB MaTeMATH4YH] OJIIMIIIaAW CcTAJIM Aad 6a-
raTboX TAJAHOBHUTHX IIKOJAPIB 1 MKOJIAPOK
MepimuM KPOKOM Ha MIJIAXY A0 HAVKOBOI
TBopuocTi. ChoronHi Taki imena, ak O. B. 1lo-
ropeaoB, C. I'. Kpeiitr, M. O. KpacHoceJs-
cekuii, B. I'. JIpindenss, BifjoMi B yChOMY
HayYKOBOMY cBiTl. 111 BHpaTH]I BUeH1 B pl3HI1
POKH OYJIH HNepeMOMKIAMH MaTeMaTHYHHX
ojJiMmoiaa B ¥ KpalHi.

I3 3agoBoJIeHHAM 3a3HAYAEMO, III0 U ChO-
roJHlI MaTeMaTH4YHI1 oJIIMIIa N B Y KpalHl Iy#e
nmonyjadpHi. [llecATKH THCAY MMIKOJIAPIB 1 MIKO-
JIAPOK HAIIIOl KpalHHM Ha pI3HUX eTanax 6epyrTb
V4acTh V IBOMY MaTEMATHYHOMY 3MaraHHI.
B oprasnisaiil Ta nposelleHH]1 OJIIMITIan 3aji-
AHO HAYKOBY Ta OCBITAHCBKY COLIBLHOTY. CaMme
3aBIAKH €HTY31a3My Ta npodecioHANI3MYy IIi€l cOiILHOTH KOMaHIa
YKpalHU rifHO IIpeJCcTaBJIA€ HANIY KpalHY Ha MLAXHApPOJHHX Ma-
TEMATHYHHUX OJIMIIIaIax.

Panumo 11 BaMm, 11001 BOCBMUKIACHHUKHN Ta BOCBMHKJIACHHII,
OpaTH y49acTh YV MATEeMATHYHHUX OJIIMIOIagax.

O. B. Noropenoe
(1919-2002)

13. MHOXXMHaAa TA 11 eNeMeHTM.

NMigMHOXWHA

M# yacTo roBOpHMMO: cTajgo bapaHiB, OVKeT KBiTiB, KOJEKI[is
MapoK, KociaK pHO, 3rpad nraxiB, pill 6g:xin, 310paHHA KapTHH,
HaO0lp py4YoK, KOMIIaHIA IpPV3iB.

AKIMo B IUX NapaX nNepeMINIaTH Heplil ¢JoBa, TO MOKe BHIH-
TH cMimHO: OyKeT OapaHiB, KOCAK KapTHH, KOJIEKIIiA ApY3iB.
BopHouac Takl CJI0OBOCIOJNVUEHHSA, AK KOJeKIid pud, KoJeKI[id
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IITaxiB, KOJeKI[ld KapTHH, KOJeKIld PY4YOK TOII0 € HPHUHHAT-
HUMH. Piu y TiM, 1[0 CJOBO «KOJIEKI1A» JOCHTEH YHIBepCcallbHe.
OnHak y MaTeMaTHIIl € TEpMI1H, AKMM MOMXHA 3aMIHUTH OV/Ib-AKe
3 MepHiux CJIB V HaBelleHUX napax. lle TepMiH MHOMKHHA.

Hapenemo e KiabKa NPHUKJIAJIB MHOMHH:
MHOXHHA VUYHIB Ballloro KJIAcy;
MHOKHHA IjaaHeT COHAYHOL CUCTEMU;
MHOXHHA IBOIH(OPOBUX YHCE;
MHOKHHa map uuces (x; y), AKi € po3B A3KaMH pPiBHAHHSA
x*+y‘=1.
OxpeMHM HAUBAMKJIHBIININM MHOMXHHEAM IIPUCBOEHO 3arajibHO-
IIPUMHATI HA3BHU Ta IIO3HAYEeHHA:
® MHOXHWHA TOYOK ILIOIIMHHA — reoMerpuuHa (irypa;
¢ MHOXHWHA TOYOK, AK1 MAalTh 3aJlaHy BJIACTHBICTh, — Ieo0-
MeTpuuHe Micue Touor (I'MT);

* MHOKHWHA 3HAUYEHb apryMeHTy (GhVvHKIII [ — o0JdacTs BU3HA-
ueHHA (PpyHKUil [, AKYy mosHauawoTs D (f);

* MHOKHMHA 3HAUYeHb (PYVHKIIII [ — o0aacTh 3HaUeHb (hyHKIIIT [,
AKY no3HaudawoTs E (f).

AK mpaBmiio, MHOMHWHH IIO3HAYAKTE BEeIUKUMH JIITepaMu
JaTuHCcbKoOro aadgasiry: A, B, C, D1 T, n.

O0’eKTH, AKi CKJIAJAaI0Th JaHY MHOKHHY, HA3WBAKOThH eJIeMeH-
TAMM I[1€] MHOKHUHM, 3a3BHUall eJleMeHTH NOo3HaYaloTh MaJIUMU
JiTepaMu JlaTHHELKoro aadasity: a, b, e, d 1 1. 1.

AKNo a — ejleMeHT MHOXKHUHU A, TO NUINYTE: @ € A (UNTAOTH:
« HAJNEeKHUTHL MHOMMHL A»). K10 b He € eJleMEeHTOM MHOKHHH A,
TO NUIYTh: b ¢ A (UunTaOTh: «b He HaJleKUTh MHOXKHHL A»).

AKmo MHOXHUHA A CKJIAlaeThCd 3 TPhOX eJIeMeHTIB a, b, c,
TO NUIIYThL: A ={a, b, c}.

Axmo M — MHOMKHMHA HATYpaJbHHX IiIBHHKIB uHcaa 6, To
mamyTtk: M ={1, 2, 3, 6}. MHoXHHa AINBHHKIB unciaa 6, aki
€ CKJIaJeHNMH 4dHclIaMB, Ma€e Takuil Burasana: {6}. Ile mpukian
O/IHOeJIeMeHTHOL MHOMHHH.

3a/laBaTH MHOMHUHY 3a JONOMOT0K (PI'VPHUX OVHKOK, V AKHUX
BKA3aHO CIHCOK 1I eJleMeHTiB, 3pVYHO V THX BHIOAAKaxX, KOJIH
MHOXKHHA CKJIAIAEThCA 3 HEBEJIMKOL K1JIBKOCT] €JIeMeHTIB.

OznaveHHA

Il MHOKHMHM A 1 B HASUBAKOTL PIBHUM H, AKII0O BOHH CKJIA-

JAKTHCA 3 OAHHX 1 THX CAMHX eJJeMeHTIB, TOOTO KOXKHHUH eJle-
MEHT MHOKHHH A HAJeXUTH MHOKHHI B 1, HABNaKH, KOKHHH

eJIeMEeHT MHOEHHHN B HAJIeKHTh, MHOEKHHIL A.
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AKIo MHOKHUHU A 1 B piBHI, TO NMIIYThE: A = B.

3 O3HAYeHHHA BUILIMBAE, 10 MHOMUHA O0OHOZHAYHO 6U3HA-
YAEMBCA C60IMU enemenmamu. SAKI0 MHOKUHY 3allHCAHO 34
IOOOMOIroK (PirypHUX AVAKOK, TO NOPHIOK, V AKOMY BHIIHCAHO
11 eleMeHTH, He Ma€e 3HaueHHA. Tak, IpUNOyCcKalOTh MIICThL Ba-
PlaHTIB 3allUCyY MHOMKHUHHU, AKa CKJIAJa€ThCHd 3 TPLOX eJIeMeHT1B
a, b, c:

{a, b, ¢}, {a, ¢, b}, {b, a, c}, {b, ¢, a}, {caa, D}A{c, b, a}.

OCK1JIBKH 3 O3HAYEeHHd PIBHUX MHOMHH BHUILJIHBaE, IO,
HaUpukKJaan, {a, b, ¢} =1{a, a, b, ¢}, To Hagani poarnAgaTHIMEMO
MHOKHWHH, AK1 CKJIaal0ThCsA 3 pi3HUX eleMeHTiB. Tak, MHOKHHA
OVKB CJIOBA «KOCMOJpOM» Ma€ BHJ {K, 0, C, M, I, P}.

3a3zHauuMo, 1o {a} # {{a}}. CopaBai, MHOKHHA {a} CKIaNaETh-
cA 3 OJHOT'O eJIeMeHTAa a; MHO:KHHAa {{a}} cKIafaeThca 3 OLHOIO
eJIeMeHTa — MHOXKHHH {a}.

Hajtuacrtimnme MHOMKUHY 3a/Ial0OTh OJHHUM 13 TAKHUX TBOX CIIO-
coD1B.

Ilepwiuii enocib nondarae B TOMY, II[0 MHOXXHUHY 3a1al0Th VKa-
3aHHAM (IepejllkoM) ycixX 11 eneMeHTIB. MHu B:Ke BUKOPHCTOBY-
BaJIA IeM crocld, 3allUCVIOUN MHOMHHY 3a JOIMOMOTO0W (pIrypHHUX
IVKOK, V AKHX VKaA3YVBAJH IepeslK 11 eJleMeHTiB. Spo3yMLIOo, 110
He OVIb-AKY MHOXKHHY MOMKHa 3a/laTH B TAKHUU croocld. Hanpu-
KJaJl, MHOHUHY HapHUX YHce]l TaK 3alaTl HEMOMKJIHUEBO.

pyeuil cnoci6 nmongrae B ToMy, 10 BKa3VIOTh XapaKTepHc-
THYHY BJACTHBICTH eJIeMeHTIB MHOMHUHN, TODOTO BJIACTHUBICTE,
AKY MalOTh yCl eJeMeHTH JaHOl MHOMKHHH #H TiJIbKM BOHH.
Hanpuknan, BIacTHUBICTE «HATYDPAJIBHE YHUCJIO IIPHU OlJeHH] Ha 2
nae B ocTtavl 1» 3ajlac MHOKHMHY HelNapHHUX 4YHCel.

AKIIo 3agaBaTH MHOMKHHY XAPAKTEePUCTUYHOK BJIACTUBICTHO
il eleMeHTIB, TO MOJe BUSABHATIICA, 1110 3KoleH oD0’eKT I1iel Bnac-
TUBOCT1I HE Mae.

3BepHeMocs 10 IPpHUKJIAMALB.

e MHOXNHA TPUKYTHHUKIB, CTOPOHHU SIKMUX OPOMOPHiiHI uHc-
adam 1, 2, 9. 3 HEPIBHOCT] TPHUKYVTHHKA BUILJIMBAE, IO I
MHOKHHA He MICTHUTEH KOJHOI'O eJIeMeHTA.

e JlosHaunmMo wepe3 A MHOMKUHY V4YHIB 1 VYEHHIbL BAIIOI0
KJacy, AKl € MalcTpaMH cropTy 3 maxie. Moxxke BUABUTH-
cdA, [0 MHOMHWHA A TAKOM He MICTHUTH 3KOJHOI'O eJIeMeHTA.

e Poarnagaoum MHOKHUHY KOpPEeHIB JOBLIBHOIO PIBHAHHA,
oTpidHO NependauyMTH CUTVAI[IID, KOJH PIBHAHHA KOPEHIB
He Mae.



128 §2. KBAIIPATHI KOPEHI. OINCHI YMNCNA

o | -

HagpeneHl npukJaJy BKas3VHThL Ha Te, IO 3PYYHO O CYKVII-
HOCT1 MHOKHH BIJJHECTH IIle OJHY OCOOJIMBY MHOKHHY, AKa He
MICTHTH KOJHOr'0 eJeMeHTa. 11 HazuBalOTh NOPOKHBO MHOMKH-
HOI0 Ta MO3HAYalTh CHMBOJIOM &,

3a3HauYMMoO, [0 MHOKHHA {J} He € NOpoKHBOKW. BoHA MicTHTH
OJIUH eJleMEeHT — IOPOKHIO MHOMKHHY.

PosrnsaemMo MHOMKHUHY IUQP JecATKOBOl CHCTEeMH YHUCJIeHHA:
A=1{0,1, 2, 3, 4, 5, 6, 7, 8, 9}. BuokpeMuMo 3 MHOXHHH A
11 eleMeHTH, AK1 € napHuMu mudpaMu. OTpuMaeM0o MHOMEKUHY
B =10, 2, 4, 6, 8}, vcl e1eMeHTH dKO0]l € eJIEeMeHTAMH MHOXHAHN A.

Ozanavenna:

Muo:xuay B HA3HBAIOTh NI1MHOKHHOK MHOMXKHHH A, AKIIO
 KOKHHH eJIeMeHT MHOKHHH B € eleMeHTOM MHOMKHHH A.

Ile zanucyoTs Tak: B © A abo A o B (YUTAOTh: « MHOMH-
Ha B — NOiAMHOXHWHA MHOMKHHHN A» abo «MHOMKHHA A MICTHUTH
MHOKHHY B»).

PosrngaaeMo npugiaam:

* MHOKHWHA VYHIB 1 VUeHHUIIb BAIlIOT0 KJIacy € IMIJIMHOHHOI

MHOXXHWHH VUYHIB 1 YVUYEHHUIIbL BAIIOL HIKOJH;
* MHOXHWHA CCABIIB € MIJIMHOXHUHOK MHOMHUHH XpeDeTHHUX;
* MHOYKWHA TOUOK IpoMeHsa CB € NIJIMHOMXHUHOK MHOXKHUHU
TOUOK npamol AB (puc. 24);

e MHOMKHHA INPAMOKVTHHUKIB € A C B
i IMHOKHHOK MHOMKHUHHY I1apa-
JIeJIOTPaM1B; Puc. 24

e {a} = {a, b}.

Ilndg 1niocTpanll CHOIBBIIHOIIIEHsE MiXK MHOMMHUHAMH KOPHCTY-
I0OTHCHA cXeMaMHu, AKl HasuBawTh glarpamamu Euaepa.
Ha pucyvHKY 25 300paxeH0 MHOKHHEY A
(6inpmwuii Kpyr) 1 MHOXKHUHEY B (MeHOINI
Kpyr, sKUHU MICTHThCA B Olinbmiomy). Llsa
cxeMa o3Hadae, mo B — A (abo A o B).
3 O3HaUYeHb MNIJMHOMWHM Ta pPIlBHO-
CT1 MHOMHWH BHILIHUBaE, IO Ko A — B
1 8Bc A, ToA=H.
AKIINo B MHO¥HH1 B HeMae ejleMeHTa,
AKHWHM He HaJeXHUTh MHOMHWH1I A, To MHO-
HHUHA B € NIJIMHOXHHOK MHOMXKHUHH A.
3 Ooradany Ha Il MIPDKYBAHHA IMOPOXKHIO
Puc. 25 MHO¥XHHY BBAMKAKOTE HIIMHOKHUHOK OV b-
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AKOI MHOKHUHM, CnpasB/l, HOPOXKHA MHOMKHUHA HE MICTUTE KOTHO-
ro eJleMeHTa, OT:Ke, V Hil HeMae eJleMeHTa, AKUM He HAJIeHKUTh
ITaH1¥M MHOKHHL A, ToMmy nnd Oyab-AK01 MHOKHMHHA A cipaBelJInBO
TBepKeHHdA: & C A.

byiab-dKa MHOXKHHa A € HNIAMHOMHUHOI camol cebe, TobOTO
AcA,

INPHUEKJA/L. BunwumiTs yci miaMHOXKIEN MHOKNHU A = {a, b, c}.
Pos3s’azanuna. Maemo: {a}, {b}, {c}, {a, b}, {b, c}, {a, c},
{a, b, c}, &. 4

1. K NO3Ha4YaTe MHOXKHY Ta 1i eneMeHTn? 2. AK No3Ha4YalTh

H obnacte BU3HaA4YeHHA Ta 0BnacTe 3Ha4YeHb QyHKWIT? 3. Ak 3anu-
caTu, WO eNnemMeHT HanexuTtb (He Hanexuts) MHOXKHI A7 4. AKi

MHOXWHW HA3WUBAKOTb PIBHUMKU? 5. HAKI iCHYIOTE cnocobu 3anaHHA
MHOXWH? 6. AKY MHOXWHY HA3WUBaIOTbL NOPOXHLOK? AK il NO3Ha-
4alTe? 7. AKY MHOXWHY HA3WMBAOTb MIAMHOXWUHOK AAHOI MHO-
XUHU? 8. AK HAOYHO INOCTPYIOTL CNIBBIAHOWEHHS MK MHOXMN-

HaMn? 9. Aka MHOXWHA € NIAMHOXWHOK Dyab-AKOI MHOXWHNT

a4 N7

416." fIx HazWBalOTH MHOXKHWHY TOUOK KYyTa, PiBHOBiIJAJIeHHUX
Bij #Mioro ctopiH?

417." Ak Ha3WBalOTh MHOXKHHY BOBK1B, HI0 MiIKOPIOIOTHCA OJHO-
MY BATaXKV?

418." HasBiTh AKY-HeOYIbh MHOXKHHY VUHIB 1 yYeHUIb Ballol
IITKOJIH.

419." Ak HAZWBAIOTHL MHOKHMHY BUNTEJIB 1 BUUTEIBOK, AKI IIpa-
II0IOTH B ONHIN mMKoni?

420." Nano ¢pveKOI [ (x) = x2. IlocTaBTe 3aMicTh 31pOUYKH 3HAK €
abo ¢ Tak, mob oTpuMAaTH NpaBUJIbHE TBEPIKEeHHHA:

W3=D(f); 2)0*D(); 3)0*E(f); 4) ——*E().

- BIIPABU

1
|

2
421." fIx Bn BBakaeTe, AKi 3 HaBeJJeHUX TBep/JKeHb € IPaBHIb-
HIMU:
1)1 € {1, 2, S} 3) {1} € {1, 2}; ) e {l, 2};
2) 1 ¢ {1}; 4) {1} e {{1}}; 6) @ € {D}?

ObroBopiThs Bamii BigmoBiAi B KJaci.

422.° 3anumiTk MHOKHUHY KOpPeHIB piBHAHHA:
1) x (x -4A4% O; 3) x=2
2) (x—2)(X*—4)=0; 4) x*+3 =0,
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423." 3apaiiTe 3a JOIOMOroI0 IepeliKy eleMeHTiB MHOMUHY:
1) 6YKB YKpalHCBKOI MOBH, AKHM BILJIIOBIIal0Th IOJIOCH] 3BYKH;
2) npaBUJIBHUX Opo0lB, 3HAMEHHUK AKUX He OLIBIIUKN 3a 4;

3) OVKB cJoBa «MaTeMaTHKAa»;
4) nucdp yuciaa do9d9.

424.° fIx BU BBasKaeTe, AKi 3 MHOKHH A 1 B € piBHEMH, AKIIO:
1) A={1, 2}, B={2, 1};
2) A={(1; 0)}, B={(0; 1)};
3) A={1}, B={{1}}?
ObrosopliTes Ballll BIJIIOB1/1 3 OJHOKJIACHUKAMH M OJHOKJIAC-
HUIIAMH.

425.” Ha3BiTh KiTbKa NiIMHOWH VUHIB i VIeHHIb BAIIIOT0 KJIacy.

426." Hexaii A — MHOKHUHa OVKB €JIoBa «KoopAuHAaTa». MHOXKIHA
OVKB AKOIo 31 CJI1B € NIJMHOXHUHOK MHOXHHH A

1) TpakTOp; 4) HUTKH; 7) mopora;
2) KapTHHA; D) Hapaja; 8) KopoHa?
3) KPOKOJIII; 6) napyvHOK;

427." Hexait A — mBoXWHa nudp ducaa 1958. Uu € MHOKHHA
nugp dyueaa x OiIAMHOXUHOK MHOMUHU A, AKIIO:
1) x =98; 3) x=019; D) x =190 888;
2) x=9510; 4) x = 5898; 6) x =91 2587

428." Hexait A # . ki nBi pisHi DiAMHOMHHH 3aBXKIU MAaec
MHOWHa A7

429, Y piBH1 MHOXKHUHHU A 1 B, gKI110:
1) A — MHOXMHa KOpeHiB piBHAHHA | x |=x, B — MHOKHHA
HEeBil'e MHUX YHCe;
2) A — MHOXHHA YOTHPHKVTHHKIB, V SAKHX HPOTHJIEXKHI
CTOPOHU MOMAPHO P1BHI; B — MHOMHHA YOTUPUKYTHUKIB,
V AKHX JilaroHali TOYKOI HNepeTHHY IiMAThLCA HaBIia?

430." fIki 3 HaBeJleHNX MHOKHH JOPiBHIOIOTH NOPOMKHIH MHO-
MUHI:
1) MHOKHWHA TPUKYTHUKIB, CYMa KVTIB AKHUX IOopiBHIOE 181°;
2) MHOMHHA I'PCBKUX BepIIHUH 3aBBHIIKH noHan 8300 m;
3) MHOMHWHA MNOCTPOKYTHUX TPUKYTHUKIB, Me/llaHA AKUX J0-
PIBHKE HOJOBHUHL CTOPOHHM, 0 SAKO1 11 IIPOBE/IEHO;
4) MHOXKHWHA (pyHKIiHA, rpadhikaMi dKHX € KoJja?

HapenlTs npuKIaagu 1nie IBOX MHOMHH, AK1 JOPIBHIOKTE I10-
po:kHINT MHOoXKHUHIiI. IlopiBHANTe Bami NDpHKJIaAHA 3 IPHKJIA-
naM#, IPUAYMaHAMH OJHOKJACHHKAMH H OJHOKJACHUI[AMH.

431." loBenite, Mo komm A c Bi Bc C, To A c C.
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432." PosramyiiTe gaHi MHOKHHH B TaKiil moclaifmoBHOCTL, HMI00
KO HA HACTYIIHA MHOKHMHA 0yJ1a MIAMHOMKHHOIO IIonepeHbLO1:
1) A — MHOMHHA NPAMOKYTHHUKIB, B — MHOXHWHa YOTHDU-
KVTHHKIB, C — MHOXKHHA KBajJparTiB, ) — MHOKHHA IIa-
pajelorpamis;
2) A — MHOMHHA ccaBllB, B — MHOXHWHa nncoBux, C — MHO-
JKHUHa XpebeTHux, D — MHOXXHWHAa BOBKiB, E — MHOHWHA
XHUAHNUX ccaBIllB.

YYUMOCS 3ACTOCOBYBATH MJEWTHW . b4

433. llicna yTpuMaHHA HOONATKY Ha JoXoAH (hisMUHHX 0cid
y poamipl 18 % Big sapobiTHol miaat i 9 % BIMCEKOBOTO
360py, iH:KeHep orpuMaB 24 640 rpu. Aka 3apobiTHa miaata
Oyna Hlomy HapaxoBaHa? CKiNBKH IDHBEHb BiH 3allJIaTUB Ha
KOPHCTL JIepKaBu?

434. ¥ capy pocte O6inbmie HixK 80, ane menme Hix 100 mepes.

KoxHe Tpete epeBo — fA0JIYHA, a KOKHEe BOCbMe — I'DVIIA.
CKiIBKH JepeB pocTe B cangy?

ﬁ BIPABU /1715 [IOBTOPEHHS |

435. CrpocTiTh BUpAa3:

1 50 b+6 90 2) b+2 b°-4 3
b-3 26-6 b’ +6b b’ -2b6+1 3b-3 b-2

436. MoTtopHHIl YoBeH NpPOIIHB 36 KM 3a Tediew piuKU 3a
o rog 1 36,8 KM npotu Teull 3a 4 roja. AKa MBHAKICTE Teull
piukn?

ugﬁ:a TYEMOCSI NﬁBHEHHH HOBOI TEMU

437. IlpounraiiTe nepioguunnii Apid i Ha3BiTH lioro mepion:

1) 0,(7); 2) 2,(28); 3) 5,3(H4); 4) 8,636363... .
438. IleperBopiThs Vv AecATKOBHI Apio:
3 D 11 2T 36
1y = 2)/N 3) — 4) — ) —
) 2 ) 3 ) 16’ ) 40° . 15

439, llepeTBOpliTh 3BMUAHHUN Npid V HECKIHYEeHHUH MeplofUUYHUT
necATKOBHH Apid 1 BH3HauTe Horo nepiox:

1y 2 ay =%, 3) 2. gy 22
3 15 11 IB
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@ vummocs POBMTM HECTAHBAPTHI KPOKU"

440. Ilerpo Ta 3opAHa MOJAHA IalHCYVIOTh IO OJHOMY YHCIY.
[lepmoro gHA KOMKeH 3 HUX 3anucaB uucjo 1. KosxHoro Ha-
crynHoro AHd llerpo sammcye ducyo 1, a 3opdHa — 4YHCJIO,
AKe NOPIBHIOE CYM1 4HCeJl, 3alMCAaHUX HMMH 3a [onepegHl
nHl. Y Moxke gKOroch AHA 30pAHA HAIIMCATH YMCJIO, 3al1HC
AKOro 3aKiHuyBaTHMeThea Ha 1017

14. YucnoBi MHOXXUHN

HartypanbHl umnecia — Iie Neplrl 4yucjaa, AKUMH DOYATIH KO-
PHUCTYBATHCA JIIOAH. 3 HUMH BH 03HAHOMUJINCA B ITUTHUHCTB1, KOJIH
BUHJIMCA paXxyBaTH IIpeJMeTH. ¥ i HaTypajdbHiI YHCIa YTBOPIOIOTH
MHOKHHY HATYPAJbHHUX YMCeJd, AKY M03HAYalTh OYKBOWO [N,

IIpakTH4uHi DoTpedH JIOAEH CIPHUYNHIAJIN BHHAKHEHHEA Apo0o-
BHUX 4YHCeJl. 3roJioM 3’ABUJIacA HeoOXiIHICTh pO3ridafiaTH BeJId-
YUHHN, OJ9 XapaKTepHCTHKH AKHX JOoJaTHUX YHCce] BUABHIOCH
zaMano. Tak BUHUKJIW Bill’eMHI 4uca.

Yel HaTypaJibHI YHesa, OIPOTHIe X HL 1M YMcJia Ta YHUCJI0 HYIb
VTBOPHOIOTE MHOMKHHY HLINX YHCeJ, AKY MMO3HAYal0ThL OYKBOWO Z.

Hanpurknan, —2e€ 4, 0eZ, de .

MHOXHUHA HATYPAJNBHHUX 4YHceJl € MIIMHOMKHUHOK MHOXKHUHU
MiIuX uMcey, TooTo N c Z.

ITini Ta gpoGoBi (AK AojaTHIi, Tak i Bij’eMHi) uncia yTBOpPIO-
I0Th MHOMKHHY palioHAJBHHX uHce], KV NO03HAYAKThL OVK-

Boo (). Hanpuxknan, %EQ, 0,2, 0, -3€Q, 15Q).

3po3yMmino, mo Z c (). Cxema, 300paxkeHa Ha pPHCVHKY 26,
NoKasye, AK CHIBBIAHOCATHLCA MHOKHHM [N, Z 1 ().

KomxHe pﬂJ_'LiDHEI.JIEHE HHCJIO MOXHA IIO-

. m .
NaTHh Yy BUTJIAJ1 BiTHOINIEHHA —, Jie M — IILIe
n

yHucjio, a n — HarypailbHe., Hanpmkian,

¥l =% ge=l o=l Be=T
1 1 5 7 10

3 MOKJIHBICTIO TAKOI0 IMOJaHHA IIOB’ dA3aHa
Ha3Ba «pallloHAJbHE YHCJIO» : OJHUM 13 3Ha-
YeHb JJATHHCBKOI'O cjoBa ratio € <«BIHO-

Puc. 26 HIEHHSA » ,
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¥ 6 Knacl B J13HANHCH, 1[0 KOXKHE pallloHAJNBHE YHCJIO MO -
Ha MOJAaTH V BHIIAAL CKIHYEHHOTI'0O JecATKOBOro Apodoy abo v Bu-

rIsa/i HecKiHYeHHOro NepioJUYHOro JecATKoBoro japooy. Ilna

m .
Ipoby — TaKe NoJaHHA MOYKHA OTPHUMATH, BHKOHABIIH JI1JeHHSA

n
HHCJIa m Ha YHCJI0 1n KEYTOYKOM.

2 )
Hanpuknan, —=0,625, —=0,454545....
8 11
5 s
Yucno 2 3a0MCaHO V BUIJIA/Il CKIHUEHHOI'O JIecATKOBOI'O ApO-
5
0y, a 4ucao T YV BUIIAAl HECKIHYEeHHOI'0 MmeplofuuyHoro Je-
cATKOBOIO npody. ¥ 3anuci 0,404049... nudpu 4 1 o NeploIJUUHO

NOBTOPOIThEcA. Haragaemo, mo rpyny nudp, dKa NOBTOPIOETH-

cd, HA3UBAalOTh NepioaoM apody U 3aUCVIOTE V KPYIVIHX AVKKAX.
5

¥ maHoMy BHOAAKY IHepiof Apody cTaHOBUTEL 45, a Apid i 3a-
MUCVIOTE Tak: % =0,(49).

SayBaKHMO, IO OYVAL-AKHH CKIHYeHHHH JecATHKOBHH apld
1 OVb-AKe IILlJIe YUCJI0 MOMHA [IoJaTH ¥V BUIJIANAL HECKIHYEeHHOI'0
[IeplouYHOro JecATKoBOro npody. Hanpurknan,
0,620 =0,6250000...=0,625(0);
2=2,000...=2,0).

Orixe, KOdCHEe payioHalvHe YUCAO0 MOXNCHA nodamu Y 6u-

2NA01 HECKIHYEeHHO020 NepiodudHo20 decamKxoeozo 0pob

CopaBelJINBHUM € 1 TaKe TBeplKeHHI:

KOMCHUL HecKiHYeHHU nepioduiHul decamxosuil dpib €

3anucom 0eaAKo0z0 PauioHAAbHO2Z0 HUC/A.

¥ 9 KJaci BM HaBUMTECH 3allMCYBATH HECKiIHUeHHHI Tepioguy-
HUHU JecATKOBHHU Apld Vv BUIIAMl 3BHYAMHOTO Ipody.

Cyma ¥ noOVTOK IBOX HATYVPAJBHHUX YHCE]J € HATYPAJIbBHHUMH
ynciaamu. IIpoTe pi3HMIOA HaTypaJdbHUX YHCeJ He 3aBKJAH Mae
Taky BaacTusicTek. Hanpukman, (65— 7) ¢ M.

Cyma, pi3HHIA, NOOYTOK JABOX IIiINX YHCeJ € IiJIMMH YHCJIa-

MH. HIJDTE YacTKa IILJINX YHcell He 3aB:K/IU Mae TaRrRy BJIACTHUBICTD.

5
Hanpuknapn, ? & L.
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Cyma, pi3HHIA, TOOYTOK 1 YacTKa (KpiM JlJIeHHA Ha HVY.IE)
IBOX paIlOHAJBHUX 4YHCeJl € PAIOHAJIBHUMH YHCIIAMMN,

Otxxe, /114 BIJHIMAHHSA HATYPAJBbHUX 4YHCE]l MOMe BHBECTH
pPe3yabLTAT 3a MeX1 MHOMMHUHU [N, 114 AlJIeHHd NIIUX YHhcesl — 3a
MesKl MHOMXHUHH /., INpOoTe BUKOHAHHA OVIb-AKOl 13 YOTHUPHLOX
apudMeTHUYHUX MIH 3 pallloOHAILHUMH 4YHUCJIaMH He BHBOIUTL
pe3yJIbTAT 3a MeXXi1 MHOKHUHH (.

Bu ozHavloMmuicd 3 HOBOIO JII€EH0 — JOOVBAHHAM KBaJApPAaTHOIO
KOpeHdA. BUHHMKae NpUpoiHe 3allUTAHHSA: UM 3aBHK/IU KBaJIpaTHUN
KOpPiHb 3 HEBLJ'€MHOI0 palioHAJBHOI'O YHCJAa € palioHAIBHHM
yucaoMm? [HIMUMH cjloBaMM, Y MOMKE JNid noOyBaHHA KBajpar-
HOI'O KOPEeHA 3 PAalllOHAJBHOI'O YHCJIa BUBECTH Pe3VIbTAT 38 Mexl
MHOKHUHH ()7

Posrnaaemo piBHAHHA x° = 2, Ockinbku 2 > 0, TO Ile piBHAH-
HA Ma€ J1Ba KOpeHil: J2 i —\E (puc. 27). IIpote He icHYye pauio-
HAJAbHO20 YUCAA, Keadpam Akozo dopieHioe 2 (JoOBeeHHA IILOTO
(bakTy BH MOKeTe 3HalTH B pyopuni «Koam 3poblieHO VpOKH»

B onoBinaHHI «BigKpnTTa ippanio-
.~ HaJIbHOCTi»), TOOTO uMcIa J2 Ta
— —J2 me e panioHaabHUMH. 111 unc-
Jla € OIPpUKJAalaMH IppanioOHAJIBHHX
i ! I yucea (mpedikc «ip» 03HA4Yae
=12 BT 3ariepedyeHHHd).
OTtike, nid moOyBaHHA KOpeHd
(i 8 3 pallOHAJBLHOI'O YHUCJIa MOMKe BHBEC-

| i
4 H,; ol |35 T ! PEe3YJILTAT 3a MexKi MHOKHHHA ().
| | g[ +J0He ippallloHaJIbHe YHCJI0 He
. It
MOXHA IOJATH V BUI'JIAO1 Ipody —,
Puc. 27 y POy i

ne mes, nelN, a oTiKe, H V BH-
Mgl HECKIHUYeHHOro Neploju4yHoro JecsaiTKOBOIO JApody.
IppamionansHl YyNClIa MOMKYTH OVTH IMOJAaH] V BUIVIAN1 HECKIH-
YeHHHX HEeNneploauYHHUX JecATKOBHX IApo0iB.
Hanpuknazn, 3a JOIIOMOrol0 clelialbHOI KOMII I0TEPHOI IIpO-
rpaMy MOXXHa BCTAHOBUTH, IO

J2 = 1,4142135623730950488016887242097....

Yuecna «./-2; 1 —\E — 1le He mepuil 1ppalioHaJibH1 YHCJIA,
3 AKUMH BH cTHUKaeTecd. HHcao 7, AKe JOPIBHIOE BIIHOIIEHHI)
ITOBXKHHH KOJIa 10 HlaMeTpa, TAKOMX € 1ppalloHaJIEHUM:

n=3,14159265358979323846264338327950288419716939937... .
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IppanioHanbH]l 4YHClIa BUHHKAIOTE He TLIBKH B pe3yJIbTAaTI
noOVBaHHA KBaJpATHHUX KOpeHiB. IX MoKHAa KOHCTpVIOBATH, DV-
IVIOUM HeCKIHYeHH]1 HelleploAM4YHl JecATKOBlL JpodH,

Hanpurnan, uucio 0,10100100010000100000... (micnsg koMH
3allCcaHo HOCHLA0BHO cTeneHl yucyaa 10) € ippamioHaIBHHUM.
Copasal, AKIIO ODPHUOYVCTHTH, II0 PO3NIAAVBAHUN NeCATKOBHH
Ipid Mae meploji, AKMHM CKJIaNaeThcd 3 n Hudp, To 3 JedKOro
MICIId Iled meploJl MOBHICTH CKJIAJaTHUMeThCcHd 3 HYJIIB, 1HAKIIE
KaXy4dH, NIOYMHAKYH 13 IHOr0 MICILA, V 3alllcl He IOBUHHO DYTH
AHOJJHOL OAUHHUILL, IO CYIepeYUTh KOHCTPYKIIIL YHcIa,

PazoM MHOXHHH 1ppalloHaJIbHUX 1 pallOHAJIBHUX YHCE]
VTBOPKOIOTH MHOKHHY HilicHMX unce. IT mosHaualoTs 6ykBow R
(mnepmow0 OYKBOIO JIaTHHCBKOIO cjoBa realis — <«pealbHUM»,
« TOM, II[0 1CHVE HacIIpaBIl» ).

Tenep «nanmioxkok» N c Z c () MoXKHa IIPOJOBKHUTH:

NcZcQcR.

3B’ 30K MiK UHCJOBHMH MHOXHHAMH, K1 pO3TJIAHYTO B IILO-
MY IIVHKTI, 1JIFOCTpVE cXema, 300pakeHa Ha PUCYHKY 28.

Hilieni wucara

Panionannui
gHClIa

[Tini uneaa

Ippanio-
HAalILHL
qyHciaa

Hatypanbhi
qrcsIa

Puc. 28

HOB:AXKHUHY OVIBL-AKOr0o BLAPI3KA MOMHA BHPAaA3HTH A1HCHUM
yrcnaoM. lleil pakT n1ae 3MOTY BCTAHOBUTH 3B’ A30K MiK MHOMKH-
HOW [ 1 MHOMHHOIO TOYOK KoOpAHMHATHOI npamol. Toumi O,
DoYaTKV BiJiKy, HocTaBUMO V BignmoBinHicTs uncao 0. Koxuil
TO4YIll A KOOpAMHATHOL NpAMOl, BIAMIHHIN B1J TouKH O, mmocrta-
BUMO V BIANOBIAHICTE €JMHEe YHUCJIO, AKe JOPIBHIOE IOBXHHI
BiApiska OA, AKI0 To4Ka A po3MilleHa nmpaBopy4 B1J TouKu O,
1 4HCIo, IPOTHIEKHE IDOB:KHHI BlaApizka OA, AKmo Todka A
poaMimeHa JiBopy4d BiJ ToukH O. Takomx 3po3yMino, o KOXKHe
M1MCHe YHCJIO € BIAIIOBIIHUM €IWUHINA TOYI[l KOOPAUHATHOI IPAMOL.
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Hapg giiicHUMH 4YHcJaMH MOXXHAa BUKOHYBATH YOTHpH apud-
MeTH4YH1 A1l (KplM JAlLIeHHS Ha HYJB), V pesyJbTaTl OTPUMYBA-
TUMEeMO JAlMcHe ducao. llumMm giam npuTamMaHH]1 3BUYHI AJIA Bac
BJIACTHBOCTI:

a+b=b+a IlepecTaBHa BIACTUBICTE M0JaBaHHA

ab = ba IlepecTaBHA BIACTHBICTE MHOMKEHHS

(@a+b)+c=a+(b+c) |Crooryuyna BIacTHBICTL HOJaBaHHS

(ab) c =a (bc) | Cnory4yHa BJIACTHBICTE MHOKEHHHA

a(b+c)=ab+ac PosnoainbHa BIACTHBICTE MHOMKEHHSA

I11cH] yHdcIa MOKHA MOPIBHIOBATH, BUKOPHCTOBYIOUH IIPABH-
Jia MOPIBHIOBAHHSA JeCATKOBUX JIpo01B, TOOTO NOPIBHIOBAHHA IIUQD
y BignmoBimHux po3panax. Hanpuknan, 7,853126... < 7,803211... .

byab-dke nomatTHe AlMCcHe YHCA0 OUIbINEe 3a HYVJL 1 3a OVIb-
AKe Bin'eMHe pAilicHe uncio. Byns-Ake Big'eMHe HilicHe 4HCIO
MeHINe Bifg Hyad. I3 ABoxX Big'eMHHX JificHUX 4HMce] OiIBINNAM €
Te, Y AKOI'0 MOJYJIbL MeHIITHH.

AKINo mo3HAYHUTH Ha KOOPJAHMHATHIN IPAMIN ABa JIMCHHX
yHcJia, TO MeHINe 3 HAX Oyae po3aMilneHo JiBOpyY Bij Ginbimoro.

SHaXOoNA4YH JOBMKHUHY KOJa Ta ILIOIIY Kpyra, B KOpHCTYBA-
JUCcAd HADJMIKEeHHMM 3HAYEHHAM YHCJIA T (Hanpugiag, m= 3,14).
AHaJoriusHo IIijl 4yac po3B’A3YBaHHA NPaKTHYHUX 3aJa4, Jie HeoO-
X1THO BHKOHATH J1l 3 NIMCHUMH YHCHAMH, 3a IOTpedH Il yMcia
3aMIHAKTH IXHIMH HAONIMKeHNMH 3HaueHHAMH., Hanpurnan, nius

uncna 2 MoxkHA CKOPHCTYBATHCH TAKHMM HaOJIUKeHUMH PIB-
HoCTAMM: V2 = 1,414 abo \E =1,415. llepmy 3 HUX HA3HBAIOTh

HabOIHKeHUM 3HaUYeHHAM YHCJIa \/E 3a HecTauelo 3 TOUHICTIO IO

0,001, npyre — HaOIMKeHUM 3HAYeHHAM 4YHCIAa \E 3a HAal-
JUIMKoM 3 TodHicTio no 0,001.

Ha 3akiHYeHHs HarojlocuMo, o 3 Oyab-AKOro HeBiJl'€MHOTO
IIMCHOIO YHCIa MOXKHA JOOYVTH KBaJIlpaATHUU KOPIHB 1 B pe3Viib-
TaTl miel All OTpUMATH aiMcHe uymchao. Or:ke, ala nodyBaHHA
KBaJIpATHOTO KOPEeHdA 3 HeBiJl’€eMHOI'0O JiliCHOTO 4YHcIa He BUBOJHUTH
pe3yJabTaT 3a MexXl MHOKHUHEH [R.

1. HAki Yucna YTBOPHKTE MHOXUHY LINKX Yyncen? 2. Ako DyKeow
NO3HA4YaWTb MHOXKMHY UWinux Yucen? 3. Ak ynucna yTBOpKTL

MHOXWHY pauioHanbHux yucen? 4. Axkow GyKBOK NO3HaA4aKTb

MHOXMWHY pauioHansHKUX Yyucen? 5. Y BUrnaaj akoro BigHOWEeHHS
MOXHAa noaaTtu KoxHe pauioHansHe Yncno? 6. Ak noe’a3aHi Mix

coBo0 pauioHanbHI YMCcna Ta HeCKIHYeHHI Nepioau4yHi AecAaATKoBI
opodbu? 7. Ak Ha3KMBalTL YMCNa, WO He € pauioHansHUMK? 8. HKi
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MHOXWHW YTBOPKOIOTE PA30M MHOXKMHY AiRCHUX Yncen? 9. Hkoio
DYKBOK NO3HA4YawTbe MHOXWHY AOincHUX Yucen? 10. Ak B3aeMo-
noB’a3aHi yucnosi mHoxuHn N, Z, @, R?

B BIrPABU *
441.° flke 3 HaBeleHUX TBepIKeHb XHOHe:
1) -3 — giiicHe 4HCIIO; 3) —8 — miJje 4YMco;
2) —3 — palnloHaJlbHe YHCJIO; 4) —3 — HaTypaJbHEe YHCJI07?

ObroBoplThs BAaIlll B1AIIOB1J1 B KJAacl.
442.° 51k BH BBaska€Te, 4YH € IPaBUJILHUM TBepJKeHHA:

1) 1eN; 4) 1e R; 7) 7 ¢ R;
2) 1eZ; D) -2,3 € N; 8) V121 ¢ E;
3) 1e Q; 6) —2,3 ¢ R: 9) gem?

ObrosoplThs Ballll B1AIOBi/A1 B KJAacl.

443." Yy € npaBUIBHUM TBepAKeHHS:

1) 0eN; 3) 0e R; 5) —gslﬁ; 7) V9 e Z:
2) 0¢ Z; 4) —get@; 6) V9 € Q; 8) V9 eR?
444.° fIx Bm BBaxkaeTe, AKi 3 HaBeJleHUX TBep/KeHb € IPaBHJIb-

HUMMH:

1) Oyab-sIKe HATYpPAJIbLHE YHCJIO € IIJIHUM;

2) OyIb-AKe HaTYpaJbHe YHCJIO0 € palloHAJLHUM;

J) Oyab-AKe HaTypaJbHEe YHCI0 € J1MCHUM;

4) Oyab-siKe palloHAJIBHE YHUCIO € I[1JIHM;

D) OyaAb-siKe A1HCHe YHCJI0 € pallloOHaAJILHUM;

6) Oyab-AKe panloHaJIbHe YHUCJIO € J1IHCHUM;

7) 6yab-sKe ippanioHanbHe YHCJIO € NiHCHUM;

8) bynb-aKe nilicHe umesio € abo panioHansHHM, abdo ippanio-
HANIBHUM?

ObrosopiThs BAallll BIAIIOB1/1 B KJAacl.

445.° ki 3 jaHUX HeeKiHYeHHUX JpobiB € 3anucaMy palioHalb-
HUX 4YucelJl, a AKl — 1ppalloHalbHUX:
1) 0,(3);
2) 0,4(32);
3) 0,20200200020... (kinpKicTh HYJIIB Mi cycigHIMH OBiil-
KaMH IOCJIiIoBHO 30inbmyeThed Ha 1)7?
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446.° IlopiBHAiliTe:

1) 6,042... 1 6,402... ; 2) —24,064... 1 —24,169... .
447." TlopiBHANTE:
1) 0,234... 1 0,229... 2) -1,333..\M%1,345... .

E_ 448.° 3a [OMOMOrOKN KaJBKYJIATOpa 3HAUIITE HaO/IMKeHe
3HaUYeHHA YHCcIa \/E 3 TouHlicTIO 1o 0,01: 1) 3a HecTauelo; 2)
3a HAJJIUIIIKOM.

= 449, 3a JomoMorow KalbKVIATOpa 3HAHNITE HaOIHMKeHe

3HAYEHHA 4YHCJIa \/g 3 Tou”icTio no 0,01: 1) 3a Hecrauelo;
2) 3a HAJINITKOM.

450." ¥YramxITs AKe-HeOyIbL 3HAYEHHA a, OIPpHU AKOMY DPIBHAHHA
xi=1:
1) Mmae aBa palloHAJIBEHUX KODEHI;
2) Mae aBa 1ppallloOHAJbHHX KOpeHl;
3) He Mae KOpeHIB.
llopiBHANTe Ball BIAMOBIAI 3 TUMM, K1 HAAAJIHU OJHOKJIAC-
HUKH 1 OJHOKJIACHHII].

<—» 451." IlopiBHANTE UNCaa:
43

1) = 1 6,12; 4) -2,(36) i —2,36;
2) 3,(24) i 3,24; ) 7,(18) i 7,(17).
3)n i 3,(14)%
452." IlopiBHANTE YMCIAa:
1)% =il ; 2)% i Q'™ 3) —1,(645) 1 —1,(643).

453." 3anuiTe v NopAgKy clajaHHd uyucaa 3,(16); m; —1,82...;
-0,08...; 2,(136).

m 494, 3anuiiiTe Y DOPANKY 3pOCTaHHA YHCJIIA

1,57 L, 1,571 %H, 122 0, L E,
99 = 2

1,(96) ¥O, 1,(072) K.

bykBH, 1110 BIADOBIAAIOTE JaHUM YHUCJIAM,
VTBOPKIOTH MPI3BHUINE BHAATHOI VKpalH-
ChKOl OporpaMICTKH 1 Kl0epHeTHUKHWHI,
ODOKTOPKH (PI3MKO-MaTeMaTHUYHHX HaVK,
ABTOPKH OJHIEl 3 IMIepmux V CBIT1
MOB HpOrpaMyBaHHS BHCOKOIO pIlBHH.
SHaWJIiTh B iHTepHeTi BiAMmoBill Ha Taki
3anUTaHHA.
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1) ¥V axoMy polli HaYKOBHIIA CTBOPHIA MOBY IIpOrpaMyBaHHA?

2) Ak HazuBaeThcA IIA MOBa NpOrpaMyBaHHHA?

3) ¥ AKHX HayVKOBHUX 3aKJajJaxX YKpalHH BoHAa IIpalioBaa?

4) SIkuM opjleHOM He3zaJiexkHOol Y KpailHu 11 O0yJ10 HaropoJeHo?
455.” JloBeniTh, Mo cyMa, pi3HHANA, JOOYTOK 1 4acTKa IBOX pa-

IIOHAJIBHUX YHCEeJl € palloHAJBHUMH YHCJIAMH.

456.” JloBeniTh, IO cyMa palliOHAJIBHOTO TAa ippallioHAJILHOTO
yHcell € 1IppanloHaJbLHUM YHCJIOM.

457.” 51k BHM BBa:KaeTe, U € NPaBHJILHUM TBEpPIKeHHHA:
1) cyma OVIAbL-AKHUX JIBOX 1ppalllOHANBHHUX YHCeJ € l1ppallo-
HaJIbLHUM YHUCJIOM;
2) nodyTok OVAb-AKHUX JBOX ippallioHAJIBHHUX YHCEJ € ippamio-
HAJIBHUM YHCJIOM;
3) noOYTOK OVIb-AKOro 1ppamnioHANBHOIO YUCIa Ta OVIb-AK0r0
palioHaAJIBLHOTO YHCJA € ippalloHAILHHUM YHCJIOM?

OOr'pyHTYHTe Bally AYMKY Ta 00IroBOPITH 11 3 OJHOKJIACHUKaAMH
M OJHOKJACHUIAMH.

YUMMOCS 3ACTOCOBYBATY MATEMATUKY

458. Cranom Ha 2020 p. B ¥KpalHi OyJ0 TpHu MicTa 3 HaceJleHHAM
nmoHaa 1 maH oci6. Ropucryouuck iHdopMmallieo, NogaHO
B TabnuIll, YVCTAHOBITh, V AKOMY 13 IHX MICT II1JILHICTL HA-
celleHHA'! OyJa HaAUO1LIBIIOK.

MicTto HEIE-EJ"IEHHH, MJIH OCID TepuTopisa, Km*
Kuis 2,967 - 836
XapKiB. 1,4438,, 350
Omeca 1,018 162

< [IponnoHyEMO BaM CTBOPHTH I'DVIIY 3 BAIIIMX OJHOKJIACHHUKIB
1 OTHOKJACHUIL JJIA YYacTl B IPOEKTI 3 JOCHIIKEeHHA MIih-
HOCT1 HaceJleHHA B CTOJMHIAX KpalH €BponeMcBKOI'0 COHO3Y.
ITopiBHAIITEe OTpHMAHI JaHlI Ta DoOyAYHTe CTOBIIUACTY Jiarpa-
MV, AKa JeMOHCTPYBATHME IX JIJdA II'ATH OLIbIN HaceleHHUX
crosnunbk, Paagumo agad nodynoBH flarpaMy CKOPHCTATHCH B1J-
MOBIJHUMH KOMII'I0TEPHUMH IIporpaMaMi, TakUMH K Excel,
Word, Visio., 3a moTpedU NpPOKOHCYJIBTYHTECA B YVUUTEJIB /
VUUTEeJBOK 1HGOPMATHKH Ta reorpadil.

! HIIinepHICTE HACEJeHHA — Il€¢ KUIBKICTh KHTeJlB Ha 1 KM~ TepH-
TOpil.
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459. ¥V KoxHOMY IiJ’i3/11 Ha KOKHOMY IIOBepcCi eB’ ATHIIOBEPXOBOI'O

OYIMHKY MICTHUThLCS IO BiciM KBapTHp. ¥ AKOMY Iifg i3Ai Ta
Ha AKOMY IOBepci poaTamoBaHa KBapTupa Ne 1867

' BrPABM NSt MOBTOPEHHA

460. HatypansHi uncia a 1 b € TakuMH, 1[0 @ — IIapHe YHCJIO,
a b — HenapHe. 3JHAYEHHA AKOI0 3 JaHUX BHPAa31B He MOMe
OYVTH HATYpaJIbHHUM YHCJIOM:

8b a” dq b
1) —; 2) —; 3) —; 4) —7
) b ) b a
461. TpakTopucT MaB 3acldTH moJje 3a & nAHIB. IIpoTe yepes 1mo-
ralHy norojly BlH 3acliioBaB IMOJHA Ha 3 ra MeHIIEe BlJl HOPMH

i1 ToMy BUKOHAB pobory 3a 10 gHiB. AKa nnoma nona?

=== roTyemocs Wﬂ YEHHS HO wEMH

462. 3HAUITE 3HAUYEeHHA BHUpPAa3y:
1) | —3,9 2,6 [;
2) | —9,6 -32 |

463. Moaynae Axkoro uuciaa gopiBHwoe 67

464. /lnga aKux wncell BUKOHVETHECA PIBHICTD:

1) | al|=a; Ale|=|—-al
2) | a|=-—a; 4)la|l=—|a|?

465. Jlna HRHE{ yuceJl OJJHOYACHO BUKOHVIOThECA ODUAB]1 PIBHOCTI
la|za ida|=—a?

466. 3uaiiiTs 3HAUEHHS KOYKHOTO 3 BUpasis a?, (—a)?, | a |* npnu
a=—-81npu a="7. 3pobiThk BHCHOBOK.

467. Bigomo, mo a > 0, ¢ < 0. IlopiBHAITe 3 HYJeM 3HAYEeHHS
BHUpa3sy: 1) a’c?; 2) ae®.

h 4
> % YU”MGCH¢”T” HECTAHOAPTHI KPOKH

468. ¥ poti 100 conparie. llloHOYl Ha uYepryBaHHA BUXOIATH
TPpHU coJaTi, Hu MOoXKHA TAK OPraH13yBaATH YepryBaHHSA, 1100
yepes NEeAKHH Yac KOXHHUU coNJaT moOyBaB Ha 4YepryBaHHI
3 KOKHHUM 3 PElITH COJIIaTiB piBHO OJHWH pa3s?
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= konu spoBnEHO YPOKM

Bidkpumms ippayioHansHocmi

Y mo. 14, po3B’a3yioun rpadiuyHo piBHAHHA Xx° = 2, MH BCTaHO-
BILJIH, III0 JOBMKHHA KOMKHOr0 3 BiipiskiB OA i OB gopiBHIOE J2
(puc. 29). llokamxemo, 1110 YHCIO \E 1ppallloHaJibHe,

Puc. 29
IIpunyecTumo, 1Mo 4uejao \E panioHanbHe. Toai foro MoXHa
IIOJAaTH V BHIVISAA1L HECKOPOTHOTO JApo0y E, ne m 1 n — HATy-
It

panbHl unciaa. MaeMo:

2
Toni (\/E)E :(E) : E:m—g; m*=2n-.

3 OCTAHHBLOI piBHOCTLI BHUILIHBa€, IO 4HUCJI0 m° mapHe. A Ie
03HaAYae, Mo DapHUM € 1 yueao m. Toml m =2k, ne k — JesKe
HaTypaJlbHe uncio. Maemo: (2R)* = 2n?; 4k* = 2n°; n* = 2k*. 3Biacn
BHUILJIMBAE, III0 YHUCJI0 n°, a OT)Ke, 1 4ucjI0 n DapHi.

. m p
Taxum HHHOM, YHCEJIBHHK 1 3HAMEHHHK ,[Epﬂﬁj? — — IIapH1

I
yauena. Orixe, el Apl0 € CKOPOTHHM. OTpUMAIH CylNepeYHICTh.
HaBenenuil npukJgaj nokasye, IO 1CHYVIOTE BLAPI3KH (V Ha-
oMy BHOaAKV e Bifpisku OA i OB Ha pUcYHKY 29), TOBXKHUHHA
AKHX He MOXHAa BUPA3UTH pallioHAJTBLHUMH 4YHCJIaMHu, ToOTO 024
BUMIDIOBAHHA BIOPI3Ki8 PAUIOHAABHUX HUCEd HedocmamHbo,
IlHent harkT BYI0 BIAKPUTO B IIKOJI1 BUAZATHOTO JaBHBLOT'pEllb-
koro BueHoro Ilidgaropa.
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CoouyaTtky nidgaropliiil BBaXajau, III10
nasi oyab-aKkux BinpiskiB AB i1 CD zaBxau
MOMHAa 3HAUTH TaKUM BiaApizoK MN, akuu
V KOXXHOMY 3 HUX BKJIAJA€ThCA IILIe YHCJI0
pasiB. 3B1JICH BHUIIJIMBAJIO, IO BIHOIIEeHHA
NOBHUH OVIb-AKHUX OBOX BIIpPI3KIB BHpA-
FKAeThcd BIIHONIEHHAM IINAWX 4YUAce], ToOTO
panioHAJBHUM YHUCJIOM.
Hanpurknan, Ha pucyHKY 30 Maemo:

AB 5
AB=JMN,CD=2MN i —=—. Bifpizok
Micdarop * cb 2 .
(6n. 570 — 6n. 500 p. MN Ha3WBalOTh CHIJILHOX MIPOIO BIAIPI3KIB

0o H. e.) AB1CD,
AKI10 1na BIAPI3KI1B ICHVE CHLIBHA Mipa,
TO 1X HAa3WBAIOTH cnlasHOMIpHMMH,. Hanopu-
knan, Biapisku AB i CD (puc. 30) € cuiIbHOMIpHUMHA.

OT:xe, JaBHLOT'pEellbKl BYEH1 BBaKaJH, 1110 OVAL-AK1 IBa BlJ-
Pi3KH € COiJIBHOMIpHHMH. A i3 ILOr'0 BHILJIMBAJO, 10 JOBXKHHY
OVIb-AKOTr0 BIIPI3Ka MOMKHA BUPA3UTH palllOHAIBHUM YHCJIOM.

Copasnal, Hexad leAKUH BiIp130K AB BuOpaHO 3a OMMHUYHWH.
Toni npna Bigpiska AB 1 0viab-AKoro iHmore Bifpiska CD icHye
BI1API3OK 3aBAOBHEH €, AKHH € 1XHLBOI

CI1JIBHOI0 Mipoio. Orpumyemo: AB = ne, A B
CD=me, ne m i n — JesKi HaTypajbHi C D
CD me m
yucaa. 3Bijjcl — = —=—, OeKlIBKH —
AﬂB ne n M N
.A_B:]_, TO C.D:_. Puc. 30
= :

IIpore cami x micdaropiiini spobunm BUAATHE BiAKPHUTTA.
BoHu noBesu, 110 AlaroHa b 1 CTOPOHA KBaJpaTa HeclIlIBLHOMIPHI,
TOOTO AKINO CTOPOHY KBaipaTa B3ATH 3a OIHUHUITIO, TO JOBHKUHY
J1aroHAaJl KBaJpaTa BUPA3UTH pallloHAJIBHMM YHCJIOM He MOMAKHA.

Ilnsa jmoBeleHHA PO3rNAHEeMO J0BinbHHUI KBajgpar ABCD Ta

BI13EMEMO HOI'0 CTOPOHY 34 OJHHUIIO NOBHKU-
B { HHA. Topxi itoro niaoma gopiBHoe AB*=1. Ha
niaronanl AC mobyavemo KpBanpatr ACEF
(puc. 31). 3poaymiyio, 10 ILIOIIA KBajgpaTa
& E. ACEF y 2 pas3u dDLnbIlla 3a IJIOIIY KBajJipaTa
ABCD. Bsigcu AC?=2, Tobro AC=+2.
Otxe, HoB:xHUHA HlaroHaal AC He Moxe OYTH

F BHpayeHa palloOHAJIBHUM YHUCJIOM.
lle BIAKpUTTA 3MIHHJIO ONMH 13 (hyHOA-
Puc. 31 MeHTAJNBHUX IMMOCTVJIATIB JaBHLOTPEIBKHUX
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VUEeHUX, a caMe: BIJJHOIIIEHHA OVIb-AKHUX JABOX BeJIMYMH BHpA-
HAECTHCA BIAHOIIEHHAM I1JIAX YHCel.

Iecaye neremgga npo Te, Mo miaropidnl TPUMAJIHW BIAKPHUTTH
IppalloHANTBEHUX UYHCEe]l YV HaWuCcYBOPIIIIN TaeMHUI, a JIOIUHY,
AKa posrojiocmia mned akTt, nokapaau 00rv: BOHA 3arMHYJIAa I
yac KopabeJIbHOI KaTacTpodH.

-/ BriPABu ) Q

1. HoBeniTs, 110 YHUCIIO \E lppanloHaJbHE.

2. lloBeniTs, 110 KOJIM HATYVpAJbHE YHUCJIO0 N He € KBaJIpaToM Ha-
TYpaJILHOTO YHCJIa, TO YHUCJIO vn ippalioHalbHe.

-\

15. BnactmsocTti apucpMmeTn4HOro

KBapaTHOIo KopeHs

Jlerko nepesiputu, mo V5° =5, 1,4° =1,4, J0O° =0. Moxe
3naTucsd, Mo NpH OYIb-AKOMY 3HAYEHH] @ BUKOHVETHCSA PIBHICTH

wfa_z = a. IIpore ne He Tak. Hanpuknana, piBHieTs +/(-5)° =—5 €

HeIIpaBUJIBHOIO, ocKinbku —5 < 0. Hacnpasai (—5)° = 5. Takox

MOJKHA IEepeKoHaTHEes, 10, HANPUKIaA, +/(-7)° =7, \/[—2,,8)E =
= 2,8. ¥3arall, € cIIpaBeJJINBOI0 TaKa TeopeMa.
Teopema 15uk

s Oyab-gKOro JiMCHOr0O YHCJIA @ BHKOHYETHCSH PIBHICTH

\./u?:]a\.

Hosedennsa. [lna Toro mob 1oBecTH PiBHICTH Ja =b, Tpeba
nokasaTtH, no b=0 i b*=a. Maemo: | a \;’U npHa OVabL-AKOMY a.

2
Taxox 3 03HaUeHHA MOAY.JIA BUILIABAE, II0 \ a \ —a°. 4
HacTynHa TeopeMa y3arajbHIOE NOBeleHUN (PaKT.

Teopema 152/ Capudpmemuunuil xeadpamuuil Ko-
PLHD 13 cmenews):

Haa Oyab-AKOro JiMCHOIO 4YHeJda a Ta OyAb-AKOr0 HATYPAJb-

HOT0 YUCJIA I BUKOHYETHCH PIBHICTH

Ja*" :‘ a” |,
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IloBegeHHA IIi€el TeopeMH aHAaJIOTiuHe JOBeJleHHK Teope-
Mu 1o.1. IlpoBeniTs e foBeleHHA CAMOCTIHHO,

Teopema 153 (apudpmemudiHul KéadpamHuHuil KO-
pine 3 dobymry):

NIna Oyaep-AKHX NicHMX 4YHcea a i b rtakux, mo a=0
i b=0, BHKOHYETHCA PIBHICTH

Jab =a - \/b.

HosedenHnsa. Maemo: Ja>0iJp>0. Toxi Va-vb =0. KEpim

TOTO, («‘/E \J'E)E — (\/E]E (JE]E = ab. OTxe, BUpas \E- V/E_? HabyBae

TiJIBKH HEBiJl'’€eMHHUX 3HAUE€Hb, 1 fOoro KBajpaT nopiBHIOE ab. <

I1¥o TeopeMy MOHA V3araJbHUTH IJ18 JOOVTKY TPHOX 1 D1LIIk-
mie MHOXHHUKiIB. Hanpurnan, axkmo a=0, b=0.1 ¢=0, TO

Jabe = J(ab)e = Jab - Je =a - Jbe.

Teopema 154 (apupmemudinun kKeadpamuuil KO-
PiHb 13 dpoby):

Jlaa Oyab-aKux gificHuX uncea a i b rakux, mo a=0 1b > 0,

BHKOHYETHCH PIBHICTH
JE Aa
b. b

HoBemeHHd I[i€el TeopeMHM aHAJOrIYHe J0BeJeHHIO Teope-
MHu 19.3. IlpoBeniTs e JoBeleHHA CAMOCTIHHO.
3po3VMLlo, 1o 3 ABOX KBaJApPAaTiB i3 ILI0-
mraMu S, i S, (puc. 32) 6inbI1y CTOPOHY Mae€
TOH, YV AKOro nioma 6insina, To0TO AKIIO
S, > 8S,, TO \/S_l >JS,. 1le oueBH1HE MipKY- \/§1

BAHHA 1JIIOCTPVE TaKy BJIACTHUBICTE apudme-
THYHOT'O KBaJApaTHOI'O KOpeHd: g \S2
1

0na 6ydv-AKux He6id' eMHUX YUceN @,
i a, makux, wo a,> a,, 6UKOHYEMbCA

Hepienicmov .Ja, > ./a,. Puc. 32
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HNPHARKJAN 1. 3HaliniTh 3HaUeHHA BHpPa3y:

16

1) \/(—T,E}E; 2) y1,2';  3) ,/0,81-225;  4) 7%

Pose’azanns 1) J(-7,3) =|-7,3|=1,3.

2} 12" =12 =144,

3) Jﬂ,Bl*ZZﬁ =4/0,81 /225 =0,9-15=13,5.

4}\]%;@;5_4
49 \Ja9 T

IHPHRJAJ 2. 3HaliniTes 3HaUeHHA BHUPAa3y:

1) V18 -2; 2) %

Posze’azanuA. 1) 3aMIHUBIIH JO0OYTOK KOpPeH1B KOpeHEM 3 J10-
OYTKY, OTPHMAEMO:

J18-42=./18-2=/36 = 6.

2) 3aMIHUBIIH 4YacTKY KOPeHIB KOpeHeM 13 4acTKH (apody),

MaTHMeMO:
Vaul [z _ [4 _2 |}
Jiso0 V150 V25 5
HNPHUEKJAJ 3. Copoerits Bupas: 1) Va '3 2) v9a°, axkmo a <0;
3)vm?n?, axkmo m =0, n<0; 4) Ja*®.

Posze'azanna. 1) 3a TeopeMoio IIpo apudpMeTHUYHUN KBaJparT-
HUH KOPI1HB 13 CTelleHd MAEMO:

- ; a', sxmo a =0,
Ja= = o | A4S
—a ,axmio a < 0.

2) Maemo: +/9a’ :3-|u3 ‘ OcKlnbKH 3a yMoBoO a<0, To
a’® <0. Toni

9a% =3-| a* ‘:—34:13.

3) Maemo: Vm°n° :‘ m H n |. OckinbkH 3a ymMmoBorw m =0, TO
| m |=m. Ockinekn n<0, To | n |=—n.
OTt:xe, | m H n \:m-(—n}:—mni

4) Maemu:m:] a’® ‘
Ockinsku a'® >0, 1o Va® =|a" |=a'. <
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INPHEJAJ 4. 3HaiifiTe 3HaUeHHSA BHPA3YV:

1) V372 —122; 2) /8+648; 3) 1/16,9:0,4.

Posze'azannag. 1) llepeTBOopuUBIIN NIAKOPEHEBHI BHUpa3 3a
(hopMyJIOK PI3HUIIL KBAJAPATIB, OTPUMYVEMO:

V372 -12? = [(837-12)(37 +12) = \[25°49 = 5-7 = 35.

2) llopaBmu migKopeHeBUI BUpa3 V BUIIAAL NOOYVTKY KBajpa-
TiB palllOHAJLHUX YHCeJl, OTPHUMYEMO:

(8648 =,/8-2-324 =,/16:324 =4-18 ="T72.
3) 16,9-0,4 = ,/169-0,04 =13-0,2=2,6. <

ITPHRJA]JL 5. HnﬁyﬂyHTe rpaik byvHKOII y= \ﬁ +x.

Posze'azanna. OCKLIBKH r—\x! TO
y=|x|+x.

fArmo x=0, To y=x+x=2x.

Axmo x <0, To 524+ x=0.

{2.1:, axio x = 0,
Orxe, y=

0, mxnro x < 0.

| I'padik pvHKIOII 300parkeHo Ha PHCYH-
' KV 33. 4

Puc. 33

NnonTE TEOPEMY NPO apUPMETUYHMIA KBaapaTHU KOPIHb I3 CTe-

nexs. 3. Chopmyniointe Teopemy npo apudmMeTuiHWn KBaapaTHUA

KOpiHb 3 nobyTky. 4. ChopmynioinTe Teopemy Npo apudmeTnyHun
| _KBaapaTHWA KOPiHb i3 apody. 5. Binomo, Wo Heeia'eMHi Yyucna a,
" I a, Taki, Wwo a, > a,. lNopieHanTe 3Ha4YeHHNA BUpa3iB \/El‘ | \/_

@ BrPABU Ba
469." Yomy pmopiBHIOE 3HAUEHHA BUpa3y:
1) J/0,4%; 1) 3\1,2%; 7) 54(-10)";
2) J(-1,8)% 5) V6'; 8) —4/(-1)"*;
3) 2./(=15)’; 6) \/(-2)"; 9) —10+/3° 2

llopiBasiiTe Balil BI1ANOBiZ1 3 BIANOBIAAMH OJHOKJACHHUKIB
1 OMTHOKJACHHUILb.

H 1. flkoMy BUpa3y TOTOXHO AOPIBHIOE Bupa3 va~ ? 2. Cdopmy-

L
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470.” 3HaliniTeL 3HaUEeHHA BUPA3V:
1) Va°, axmo a=4,6; —18,6; 3) ﬂ,l\fc_ﬁ, AKI0 ¢=-2; 9.

2) JE:T’, Armo b=-3; 1,2;
471.° O6uHcniTh 3HAYEHHA BUpa3y:

1) /9-25; 9) \/25-64-0,36;
2) \/16-2500; 10) ,/0,01-0,81+-2500;
81
3) /0,64 - 36; 11
) ) \100°
49
4) /400 -1,44; 12
) ) \256°
13
5) /0,09:0,04; 13) ,/3—;
36
6) /6,25-0,16; 14) 3212,
) ' \°16 “25
* 169
7) 6°+3%; 15 :
) } \/3&31
8) T2 -2%;
472." Yomy NOpiBHIOE 3HAUEHHS BUPAa3YV:
1) /36-81; 5) 0,36:1,21;  9) /2,25:0,04-1600;
2) /900 -49; 6) /5% -3°; 10) ,/13—
3) /16:0,25; 7) J4* 48%; 11 \/
) ) ) (1o s
1) /9-1,69: 8) /2%~ 5%; 12 \/ =9
oy ) A )16 25

P A73." 3HalITE 3HAYEHHS BHpAa3y:

1) V12-43; 4) /0,009 -/1000; 7) /2,4

2) /32 ++/2; 5) V200 -./0,18; 3}( \F
3) V18 -4/50; 6) V13 -2 -/26; 9) 2°-3-2° -3,
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474." 3HaligiTes 3HaUeHHA BUPA3V:

1) /27 - /3; 4) /0,5 -/50;

2) V18 - /2; 5) 1%- 2,8:

3) V10 -/12,1; 6) y5-2° +4/5° - 2%,

< AT75.° 3HaliAiTL 3HAYEHHSA YACTKH:

1) E; 3) ﬂ; 5) E;. 7) \’E"/E;
V3 J48 J50 J2

2) @; 4) E; 6) ﬂ; 8) JE 1
J2 0,2 J147 J3-415

476."” 3HalliTh 3HAYEHHA BUPA3Y:

1) Y48, 2) YIOUN ' g) B2, 5 Y6 V2
V3 J6 0,7 J3
477. 1lpn aKUX 3HAYEHHAX d BUKOHYVETLCA PIBHICTH:
1) a2 = a; 2) Ja% =—a?

Obr'pyHTYiTe Ballll BIAIIOB1JI1 Ta OOrOBOPITE 1X 3 OMTHOK.JIACHH-
KaMH M OJHOKJACHUIAMH.

478." Ilpun axKux 3HaYeHHAX a 1 b BUKOHYVETHCA PIBHICTE:

1) JVab=\a -/b; 3) V—ab =a \-b?
2) Vab =-a *\-b;

Obr'pyHTYHTe Ballll BIAIIOBLJ1 Ta OOroBOPITE 1X 3 OMHOKJIACHHU-
KaMH ¥ OIHOKJIACHUILAMH.

479." 3Hali1iTL 3HAUYEeHHA BUpa3y, NOJAaBIIN IIoNepelHbO MiKO-
peHeBUM BUPA3 V BUIIAAl NOOYTKY KBaJpaTiB palloHANBHUX

JHACEJI. |
1) /18-32; 4) |75+ 48; T) «J2,71,2;
2) /8-98; 5) /288 +50; 8) /80-45;
3) /3,6-14,4; 6) /4,5 72; 9) ./33-297.

480." 3HaUOITh 3HAUeHHA BHUpa3y:
1) /18-200; 3) /14,4:0,9; 5) \12,5°32;

2) /3,6-0,4; 4) \/13-52; 6) /108 -27.
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-E 481." 3HaAHAITL 3HAYEHHA BUPAa3V:

, 1552 —1347
1) V412 — 40%; 3) \/8,5% —7,5%; 5) \j :
84
139° — 86"
2) V145% —1442;  4) /21,82 -18,2>; 6 .
) ) ) \{9&53_45,52

482, 3HaUJITL 3Ha4YeHHSA BHUpPAas3y:

98
1) y6,8°-3,2°;  2) 98,5"-97,5; 3 J ;
) ) ) V228" _168°

483." 3aMI1HITE BUpa3 TOTOHO PIBHUM, AKHH He MICTHTHL 3HAKa

KopeHd: 1) \}’EF; 2) —0,4\/{:_2; 3) \jﬂT; 4) \/E

484, 3aMIiHITE BHpPa3 TOTOMHO PIBHHM, AKUH He MICTHUTEL 3HaAKAa
KopeHsd: 1) 1,2\{:::_2; 2) \/—;;F; 3) \[nl—“
485." CopocTiTh BHpas:
1) Vm?, sxmo m > 0;
2) Vn?, armo n < 0;
3) JIET, agmo p=0;
4) 0,36k, sxmo k<O0;
5) Ve'?;
6) /0,256, sikmo b < 0;
7) \81lx*y?, sxmo y>0;
8) 1/0,01a°p", saxmo a<0, b3 0:
9) —1,2.1::\{(64::513, akmo x <0;
\!‘ﬂizbzzcaﬁ
aaf;acm
11) =0,5m’ J1,96m°n®, sxmo m <O0.

AK BH AyMaeTe, 4OMY B INPHKJIaJl 9) HEe BKAa3aHO 3HAK 3HA-
yeHb 3MiHHOI ¢, a B OpukJjgagax 7), 10) i 11) BkasaHo 3HaK
3HaA4YeHb JIUIIe oaHiel sMiEHOI? OOr'pyHTYiTe Bamy AYMKY Ta
0DroBOPITE 11 3 OMHOKJACHUKaAMM ¥ OJHOKJACHHUI[AMM,

486, CrpocTiTs BUPAa3:

1) v9a™": 3) —5V4x°, axkmo x<0;

2) 1/0,81d®%, sxmo d>0; 4) —0,14/1002'°, axmo z > 0:

10)

, AR b < 0




Jl‘-"r
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5) p°q®, axuo p=0;

6) \/251113“ ¢ axmo m<0, n<0;

7) angfﬂ b'°c*, axmo b=0, ¢<0.

487.” AKi 3 HaBegeHHUX piBHOCTell BHKOHVIOTLCA IIPH BCiX Aifi-
CHHX 3HAYeHHAX a:

1) Va® =a; 3) Ja® = a®;
2) va' =a”; 4) Ja® =a*?
Ob6r'pyHaTyiiTe Banli BiAnoBijai Ta 00roBOpiTh IX 3 OJHOKJIACHU-

KaM# ¥ OJHOKJacCHHUIAMH.
488.” IIpn AKMX 3HAYEHHAX @ BUKOHVETLCSA PiBHICTH:

1) Vo' = a’; 3) Va? =(<a)"
2) Va'* =-a’; 1) VJa? 2(JFa) ?

ObrpyHTYHTE Ballll BIANOB1AL Ta 0OroBOPITE IX 3 OJHOKJACHHU-
KaMM ¥ OIHOKJACHUIIAMH.

< 489.” IloOyaviiTe rpadik GyvEKIII:

1) y=~/x72—:=:, AR x <0; 3) y=1x-Jx;
2
2) y=2x+a’; 1) y=-=
Jx?

490." IlobyayitTe rpadik dyHKILLL:
1) y=+x* —2x, akmo x =0; 2) y=+—x'—x.

491.% IIpu AaxoMy 3HaUeHHi X BUKOHYETHLCS PiBHICTH:

) Vei=x-4; 2) Jx2=6-x; 3) 24/x% = x + 32

492" Po3B’s:KiTh DiBHAHHA:

1) Vx? = x +8; 2) vJx? =6x—10.

. YUHMOCF!%%M TOCOBYBATU MATEMATUKY

llonikaBTeck B 1HTepHeT1 (B yYUTeNIB / VUUTENbOK abo 3Ha-
HOMHX), [0 TaKe HAIIHKH 1 3HHXKKH Ta pPo3B AXKITh HACTVIHI
TpH 3ajaul.
493. KpaMHHIA 3aKVIOBYE IVKePKH Ha KOHAUTepchbKil dadpuiri
3a IYpPTOBOK H1HOK 120 rpH 3a oHY KOpPOOKY Ta npojgaec
3 Hanlakow 40 % . ¥ KpaMHHUIl KOpODOK 13 IYKepKaMHu OyJo
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npogaHo Ha 70 000 rpr. CKinbKo KOpoDOK IVKEpPOK OVIIO
npojaHo?

494. Ha uac piszBAHOI0 po3npoiaxy, mo Tpusae 3 20 mo 31 rpya-
Hs, V MarasmHl oJATrYy BCTAHOBHJIM 3HHKKY B poaMipl 39 %
Ha CBETpH cTapol KOJeKI[ll.

1) CKINIBKM KOIITYVE CBeTp II1J] 4Yac po3upopaxky, AKIIO
19 rpyaea #loro miHa ckjaajgana 3360 rpu?

2) PozpuBndgwuynuchk NpUadaHUN CBeTpP, HOKYIEIh BUIIATKOBO
3HAMMIOB IMIHHUK 3a 10 rpyaHd, 3a AKUM BapTIiCTh cBeTpa
craHoBuJia 2400 rpH. K BU AyMaeTe, 4OMYV I[1HA HA CBETP
spocaa B nepioa 3 10 mo 19 rpyaua?

d) CKINBKHM B1JICOTKIB CTAHOBUJIA 3HHUIKKA HAa CBETp IIiJ 4ac
pPi3ABAHOTO PO3MPOAAKY, AKINO 3a MOYATKOBY B3ATH L[IHY
ceetrpa 10 rpyvara?

495. ¥ MarazmHl OpoXoJUTH aKIIA: KYIOVIOYUHM JBl OJHAKOBI
IIANIKHA COHANIHUKOBOL OJl, TPeTH TaKy NAAMKY MOXKHAa
npuabatu 3i sHmKKow 30 % . ARy Ballbinpmy KiTBKicTh Ta-
KUX NIAII0OK MOMHA npuadbatu, Marwdu (00 rpH, AKII0 oJHA
IUISAIIKA COHAIMHEUKOBOI 0Jiil komTye 60 rpa?

<P PanumMo CTBOPUTH I'PYIY 3 BAIIUX OJHOKJACHUKIE 1 OJIHO-
KJACHHUIL A poDOTH HAJ HNPOEKTOM, V AKOMY BH 3MOKeTe
Ni3HATHCA, AK OPAl0TEL HAIIHKHN Ta 3HUMKKHW, HABUUTHCH
BHABJATH HeCYMJIHH]I 3HUMKKH.

i’ Bnmﬁ%ﬁnﬁ naarw@

496. ¥ Tabnunl noxaHo 1HGOPMAHI NP0 CYMaAPHY KINbBKICTh
Meaasier, 3J00VTUX YKPalHCBKUMH MIKOJSApaMu Ta IMMKOJAP-
kKami nmpotarom 2020-2024 pp. Ha MixkHapoaHUX (QI3HUYHUX
ommMmmanax. Ilobyayire cToBIIUacTy alarpamy, Imo Biodpakae
10 1HQOPMAIIIKD.

Pik 1 2020 | 2021 | 2022 | 2023 | 2024
KINbKICTb |
Menanghi 2 5 4 ] 5
&l 497. SHaUITh 3HaUYEeHHA BUPa3y
( a’-5a 25 )*_125—.13
a’-10a+25 a°-25) 5+a

npu a = 4,9.
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@ vummocs POBMTM HECTAHBAPTHI KPOKU"

498. Ha pomni sanucaro 102 mocailoBHUX HaTypaJlbHUX YHCJIIA.
Yu mMoxxHa po3dUTH 1X HA JABI I'pyOM Tak, INOD cyMa uMcen
V KOMHIN rpyml 0yJia OpocTHM YHCJIOM (V KOMKHIN rpymol Mae
OyTH He MeHIIle Hi JIBa umncia)?

16. ToTOXHI NnepeTBOpeHHA BUpas3iB,

fIKi MICTATb KBagpaTHI KOpeHi

KopucTyouuck TeopeMol Ipo apudMeTHYHHI KBaJpaTHHII
KOpPiHBb 3 JOOYTKY, ImepeTBOpHUMO BHpas +48. Maemo:

J48 = /1632416 - /3 = 44/3.

Bupaz 48 mMu nojaiaM y BUIVIAAL TOOYTKY pallioHAJILHOTO

qucsya 4 Ta 1ppanloHAJIBHOTO YHUCJIa \E Take mepeTBOpeHHSA HA-

3UBAlOTh 6UHECEHHAM MHONHUKA 3-id 3HAKA KOpeHA. Y NaHO-
MY BHIIAJIKY O0YJI0o BUHECEeHO 3-I11]] 3HaKa KOpeHdA MHOKHUK 4.

Poarnsgaemo BUKOHaHe DepeTBOPEHHSA ¥ 3BOPOTHOMY MOPAAKY:

4y/3=16 -3 = /16 -3 =48.

Tarke nmepeTBOpeHHA HA3UBAKTEL 6HECEHHAM MHOMNCHUKA nid
3HaK KopeHns. Y NaHoMYy BHIAAKY OYVJ0 BHeCEHO IiJ] 3SHAK KOpeHsHA
MHOMKHUK 4.

IIPI[EJIm BuHecliTh MHOKHHK 3-II1J] 3HaAKA KOPEeHd:

1) V150; 2) V724%; 3) VB6*; 4) V-b; 5) Va?b®, saxmo a <O0.

Posze’azannsa. 1) Ilogamo uncio, dKe CTOITh Iijl 3HAKOM KO-
peHd, V BUTIIAA1 JoOVTKY JBOX 4UHCe]l, O/lHe 3 AKHUX € KBaJpaToM
panioHaIbLHOrO YHCJIas

J150 = /256 = 5+/6.
2) \J72a® = \/36a° -2 = 6a* /2.

3) OcKinbKH HiIKOPEeHEBUH BUpa3 Ma€e OYTH HeBiJ €eMHHUM, TO
3 YMOBH BHILIHBAaE, mo b=0. Toxi

\jﬁz "Ibajle‘bw IV[EZE*”\/E*

4) 3 ymoBu BuniauBae, mo b<0. Toni

ll'_b:iﬁ - \/bad . (=b) :I pl7 \/:!3: _pT \/_E
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D) 3 YMOBH BHUILIHBAaE, 110 a® = 0. OCKLIBKH MNiJIKOpEeHEeBUH
BUpa3 Mae OyTH HeBiJ eMHHM, TO oTpHMyeMo, mo b=0. Toxi

Va’b® =\a’v*b =|a || b|Jb =—abb. <
INPHEKJAJL 2. BHeciThb MHOXHHUK TIiJ] 3HAK KOpeHA:

1) -27;  2) aV7; 3) Eb\/—g; 4) e’ .
Poszs' gzanna. 1) —Zﬁ:—ﬁ-ﬁ:—\/@g.

2) Akmo a=0, To aﬁ:\/g-ﬁ:ﬁ'uz; axkmo a < 0, To

a7 =—-Ja® T =-1a’.

3) 3 ymoBu BuILIuBae, mo b<0. Tonui

4) 3 ymoBu BumIuBae, mo ¢=0. Toxai
C\/E:E-JE:JE_E_ <
INPHEKJA 3. CnopoctiThk Bupas: 1) Jb54a ++/24a - J600a;
2) (3+2v3)(2-+3); 3) (7-3v2) - (V10 45)(Vi0 - 5).
Poze'azannsa. 1) Maemo:
J54a + 244 = \J600a = /9-6a + (4 6a — /100 -6a =
=36a + 2\/6a ~10V6a = 6a (3 +2-10) = V6a * (-5) = —5+/6a.
2)(3+2v3)(2-v3)=6-3v3+443-2(V3) =6+V3-6=13.

3) 3acTocoByOUH (pOPMYJIHA CKOPOUEHOTI0 MHOMEeHHA (KBajapaT
IBOYJIeHA M JODYTOK Pi3HHUII Ta CYMH IBOX BHpPAa3lB), OTPHUMAEMO:

(7-3v2) (V10 +v5)(v10245) =72 —2-7-3v2 +(3V2) -
—((\/ﬁ)z—(£]2)249+42ﬁ+18—{1{}—5}:ﬁ2—42\!§. <
ﬁl]MJIA,II 4. PoskjaamiTe Ha MHOMXKHHUKH BHpa3: 1) a? — 2;
2)b— 4, sxmo b>0;3) 9c—6+6c+5; 4) a++a; 5) V3 +6;

6) V35 —\/15.

Posze'azanna. 1) llogasimm nanuil BUpas y BUTJIAN1 pI3HHI

KBaJpaTiB, oTpUMaeMoO: a° —2=a° — (J_Z‘)d = (ﬂ — ﬁ)(ﬂ — \E]
2) OcrineE® 3a yMoBow b =0, ToO

b—a=(b) —4=(p-2)(Vp+2).
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3) 3acTocyvemMo hopMyJIy KBajJpaTa pi3HHUIIL:

9c—65c +5=(3vc) —2:3Ve V5 +(v5) =(84c-5) .
4) Maemo: ﬂ+\E=(\/E)E+‘JE=\[E(uE+1).

5) JE+E:J§+2*(\/§]E=\E(1+ZJ§].

6) V35-V15=5:7-5:/3=15(7-3). <

p—1 2-32

b 2 s
Jb +1 ] J2

INPHEJAN 5. Cxoporite api6: 1)

- b
3) 4 , AKmo a > 0, b > 0.
a—2vab +b

Pozs'azannia. 1) Po3knasimm yuceJllbHUK JaHOTO JApody Ha
MHOXHHUKH, OTPUMVEMO:

b-1 _ (Vo) -1 (Vo -1)(Wo+1) _ oy

\}{E+1_ \/E+1 -,,/E+I

2-3v2 (V2) =3v2 V2(v2-3) ~ o
N Sl = J2-3.

3) OckiabKHu 3a ymMmoBow a > 01 b = 0, To yMcenIbHHUK 1 3HA-
MEHHHEK JaHOI'o Apo0y MOMHA PO3KJIACTH Ha MHOMKHHKH U OTpH-
MaHUH Ipid CKOPOTUTH:

a—b _(JE-JE)(VE+JE}_JE+«JE

ra <

a=2ab+b  (Jg-\B)  Na-b

2)

SBLIBHUTHCH BiI 1ppaHIOHAJBHOCTI B 3HAMEHHMKY Apo0y
03HAYAE MepeTBOPUTH Apib TakK, 1mod iforo 3HaMeHHUK He MiCTHB
KBaJpaTHOrO KOpeH4d.

IIﬁI{JIA,I[ 6. 3BinBHITHCA Bij ippallioHAJIBLHOCTL B 3HAMEHHH-
15 14

Ky apoby: 1) ——; 2) .
2./3 542 —1

Pozg'azanna. 1) IloMHOXHUBINN YMCEJILHUK 1 3HAMeHHUK
IaHoro npody Ha VE, OTPHMYVEMO:

15 _ 15v3 1543 153 53

23 243:-V3 o(fz)° 2:3 2
2) IloMHO:KXHUBIIIH YHCeJIbHUK 1 3HAMEeHHHK JaHoro Ipoby Ha
BHpAa3 5\1'E+1, OTPHUMYEMO:




16. ToToXHI NepeTBOpeHHA BUPa3iB, AKI MICTATL KBaf4paTHI KOpeHI 155
1 -

14 14(5v2+1)  14(5v2+1) 14(5v2+1)
5v2-1 (5v2-1)(5v2+1) (542) -1 50 — 1
C14(5v2+1) 2(5v2+1) 10V2+2
- 49 7T T
IHPHRKJAJL 7. JloBeliTh TOTOMKHICTE

( Ja b —ZM]-[\/E—MH’}:\/EJFJE.

. 4

Ja+b Ja-Vbo b-a Ja +1/b
Pnsa’ﬂsaﬂm{fﬁf+I@I—iﬁj-[£—ﬁ?]:

(Va +b)(Na -b) Ja_+ b
_ = \f—b+\f—b+b+2r (\/_ J_) (a+2\f_+b)(\f'_-\/g):

a-b a—b

(il e =4i)
= (Vo s Bllde o) ~ Ve s

INPUKJIAJL 8. ChopocTiTs BHpa3 \/ 12+6+/3.

Pose'azanna. llogaBmn nigropeHeBUIl BHUpa3 V BHIJIAAL
KBaJipaTa CYMH, OTPHUMYVEMO:

[125643 =\9+2-3v3+(V8) =(3++3) =
=‘3+\/§[=3+J§* <

v
: E?PABM ‘b'

499.° BuHeciTh MHOXHHUK 3-IIiJ] 3HaKa KOPEHH:

1) +/8; 4) \/54; 7) 275; 10) /0,48;
2) J12; 5) +/490:; 8) V108; 11) V450;
3) V/32; 6) v500; 9) /0,72; 12) /36 300.

500.° CopocTiTh BHpa3:

1) gxfﬁ; 2) %ﬂzg; 3) %sz; 4) —0,05+/4400.

' JalJa - b)+ Vb (a + o) +2ab M_ﬂﬁﬂ}_
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501.” BuHeciTh MHOKHHK 3-IIiJI 3HaKa KOpeHA:

1) J27; 4) J125; 7) -2./0,18; 10) -J_

2) J24; 5) ém; 8) g—JfTS; 11) 10./0,03:;
3) /20; 6) 0,4/250: 9) 0,81250; 12) 0,7/1000.

502.° BHeciTh MHOKHHK IiJl 3HAK HﬂpEHH

1) 74/2; 4) -1014; 7) —f 10) —0,3+/10b:
2) 313: 5) 5/8; 8) ——«fﬂ; 11) B\E;
3) -2417:  6) 6+/a: 9) —«lesa 125 &Y%

0y 28
203, BHeclTsh MHOMKHHK II1J[ 3HaK H{}I}EHHt

1) 26; 3) —11+/3; 5) —7+/3c: 7) B\E;
2) 942: 1) 124b:; 6) —-1040,7m; 8) ——.18p.

3
504."” CopocTiTh BHpa3:

1) 4+Ja +3+a -5a; 3) 5c +3+Jd —Je +3d;
2) 6+/b + 2:/b — 8+/b; 4) 5+ 75 -4+/5.

505.” CopoeriTh BHpaa:
1) 3a —2Va; 3) 96 —2/3 + 83 —36.

2) Je +10e —14/e:

<—» 506.° CapocriTs BUpa3:

Oa + v 20a — /49a:
2) J64b — L

6
3) 2\,’{],[}41?—U,Exflﬁc+éﬁfﬂ,81c;

(4
4) 0,4100m +15 Em—l,sz,zﬁm.

507."” CuopoeTriTh BHpas:

1) 2/4x +6+16x —\625x;

18 [121
2) 3,/0,09y — nﬁﬂf144y+u V-
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1 -

-

208." CripocTiTs BHUpAa3:

1) 842 —/32; 4) 2+/500 —8/5;

2) 6+/3 —/27; 5) 537 —~/700 —0,5+/28;

3) /96 —3/6; 6) 2@-%@—0,6@.
509." PanioHalbHMM 4H ippallioHAJILHUM € 3HAUEHHA BHUpAa3V:

1) V48 —6—4+/3; 2) V162 —9+/2 +4/277

Ob0r'pyHTYHTe BaIlll BIAMOB1Z1 Ta OOroBOPITE 1X 3 OJHOKJIACHH-
KaMH ¥ OJTHOKJIACHUIAMH.

210, CopocTiTs BUpAaa3:

1) 4700 - 27+/7; 4) 512 —7/3;

2) 75 — 6+/3; 5) 3V72 — 42 + 2./98:

3) 2/50 — 8/2; 6) /108 + 353——@

3

211." CopocTiTe BHpas:

1) V2(/50 +8); 3) (35 —4+/3)-4/5;

2) (V3 -12)-3; 4) zﬁ(aﬂviﬁ+m).
212." COopocTiTeE BUpAa3:

1) V7 (V7 -+/28); 3) (4875 +4)-3V3;

2) (V18 +72)-2; 4) (/600 + 6 —\24)- /6.
213." BUkKoHauTe MHOKeHHH:

1) (2-v3)(V3 +1); 6) (y—7)(y+7);

2) (V2 +5)(2v2 - V5); 7) (442 -243)(243 +442);

3) (a+Vb)(a—b); 8) (m+n) ;

4y (Vb - Ve ) (Vb +e); 9) (Va —b) ;

5) (4 +v3)(4 - v3); 10) (2-3V3) .

214." BuxkoHaliTe MHOXeHHSA:

1) (V7 +3) (37~ 1);
42 - \3)(242 + 53);

5) (
2) ( 6) (
(\E f})(\f;ﬂ?); 7 (V6 + x@] ;
4) (6—+v13)(6++/13); 3}(
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= 015." YoMy noplBHIOE 3HAYEHHSA BHpAasy:

1) (2+7) —447; 2) (V6 —v3) +642?

_E 216, 3HaUIITE 3HAUEeHHA BHUpAa3y:

2 .,
1) (3+«f5) —6+5; 2) (JIE—Z\E] +84/6.
<= 517." 3BinbHITECA BijJ ippallioHAJIBHOCTI B 3HAMEHHUKY
npooy:
4 12 18 m
1) —=; 2) —=; 3) 4) —;
J2 N ik Jn

a
5 ; » ’
) b/b J15 J7 543

218." 3BLIBHITHECA BiJl 1ppalllOHAJIBHOCT]I B 3HAMEeHHUKY Apody:

a D 2
1) T 3) i 5) R

18 30
2) \/E 4) Jl_ﬁ’

519." PosknaniThk Ha MHOKHHKH BHpAa3s:

1) a? - 3; 8) b+6+b+9;
2) 4b% — 2; 9) 3+2+3c +c;
3) a — 9, sxmo a>0; 10) 2+2;
4)m—n, akmo m=0; n=0; 11) EJ_—T'
5) 16x — 25y, sxmo x=0; y = 0; 12) a—+a;
6) a—2va +1; 13) b + /30:
7) 4m —28mn +49n, 14) V15 — /5.

grmo m=0; n=0;
fx BH AyMaeTe, YoMy B JeAKHX INPHUKJIANaX VKAa3aHO 3HAKH

3HAUYEeHb 3MIHHHX, a B JIeAKUX — He BKasaHo? OO0rpyHTYViiTe
Ballly AVMKY Ta 00roBopiTh 11 3 OJHOKJACHHKAMH H OJHO-

KJIACHHUI]AMHU,
220." Po3knaaiTek Ha MHOXHHUKH BUpAa3:

1) 15 — x% 5) a—8b~Ja +16b°;

2) 49x% —2; 6) 5++/5;

3) 36p — 64q, akmo p=0; qg=0; 7) \3p — p;

4) a—-4a +4; 8) V12 ++/32.
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1 -

-

221." CKopoTiTh npid:

1y 2L, N (s NS e
a+ T 20a —49b 5-@
JB8=b 100a” - 9b 13 -3

2 - 6 z 10 ;

) 3 ] 1uu+3\/_ ] J13
0= {

. \/—+\/— o 4b* — 4bc + ¢
Ja++b’ JT42 7 2% —e

222." CKopoTiTh npid:

1) I_EE 4) Jl_ﬂ"'\/g 7) - \/_ \‘/_
Jx -8 Js a— 2 bl

3 JE+2; 5) 23-\/__ g) b8 Vb+16
a-4 J23 Jb—4

5) _6=8 J_ J28
Ja ++/3° w’_d J63°

223." BuHeciTh MHOKHHEK 3-T1]1 3HAKAa KOpeHsA:

1) V3a?, skmo a=0; 3) V12a*;

2) \5b%, srmo b<0; 4) e
224, BUHeciTH MHOXKHHUEK 3-II1]1 3HAKA KOpeHH:
1) J18x'%; 2) Ju°.
525." CopocTiThk BHpas:
1) V98 — /50 +/32; 4}\/571—2JM+3M;
2) 38 +128 - /162; 5) Va’b - =’

Armo a = 0;

3) U,THJ3UH—T&+E 108: 6) Vc© +4eet —5¢2 e,

3

226, CopocTiThE BUpPAas3:

1) 0,512 =34/27 + 0,4/75: 3) V81a® —5a®Ja LTy
{I
2) 2,5/28b + Eﬁfﬁaﬁ ~10./0,07b;
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227." loBeniTs, 110:

1) J11+4+7 =7 +2; 2) 14+ 843 = 8+ V6.

fAK Bm pymaeTe, uM icHye cnooci® posB’sa3aHHA i€l 3agadi,
BimMminHMII Big Bamoro? llonikaBTecsa, AKe PO3B’ A3aHHA 3Hall-
IIIJIY Ballll OJHOKJACHUKH ¥ OJHOKJIACHHUIIL],

028." CripocTiTE BUPA3:

1) (243 -1)(V27 +2); 1) (7+443)(2-3);

2) (V5-2) —(3+5) ; 5) (/6 +25 — 625
3) VW17 -4+ V1T +4;

= 529." 3HalifiTh 3HAUEHHA BUPA3Y:

T 1) (3v2+1)(V8 -2);
2) (3-2v7) +(3+27);
3) (10-46)(2+V6) ;

2

2

1) (Jo-4+2 + Jo+a2)
230." CkopoTiTh Api0:
gy e o
a —o xz+ﬁy—x\fm
5 Y28 =242a 5) Ja+b
6a—-21 Ja? +p®
3) “*4&‘“4&, sxmodaad, b>0:  6) 2am—2l

a — 4b Jm -3

flk BU n1ymMaeTe, YoMy B OPHKJIAJ1 3) BKa3aHO 3HAKHU 3HAUEHb
BMIHHHX, a B iIHIIUX OpPHKJagaxXx He BKazaHo? OOr'pyHTyiiTe
Ballly AVMKY Ta OOroBopiTh 11 3 OJHOKJAcHHKaMH il OJHO-
KJIACHUIAMH.

531." CKopoTiTh Api0:
1) a—>b

J11b — 119

2a +10+/2ab + 25b

2) e 2 , AR a > 0, b = 0;
64~ 75b

a=2-Ja + 1

asja + 8

3)
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I T T

-
232." 3BLIBHITECA BiJl 1ppalloHAJIBLHOCTI B 3HAMEHHUKY Ipoby:

1) \/E . 3) 15 . 5) 1 :
V241’ V15 -12° Ja -b’
9 % . P L f 3+1
JT+4/3 25 -1 JE -
234, SBUIBHITHCA BiJl 1IppalloHAJIBHOCTI B 3HAMEHHUKY JApo0y:
NG 8 9 Y 2 -2

4)

1 : 2 : 3 ; :
Bz DT B 2+ 42

534." JloBeiTh piBHICTH:

Y 5-2JE+5+2\/E:10
2 2
. 3\/E+4_3\/E-4:_8;
£+1 \5—1:4&'
»JE 1 241
230, lHoBeniTs, 10 3HAYEHHAM BHPAa3y € panloHAJIbHE YUCJIO:
0. B J_+\F Ji1 -6
3+2V3 3-243 RN TEN RN TN
536." CpocTiThk BHpaa3a:
ff B Byl R,
Ja-2" Ja-2 Ja+4 a-16
2) JE+1_JE+3. 5) a & JE_: _
Jm -2 Jm Jab-b  \b-+a’
\/—+4 Jx-4 ﬁ)ﬂ+\f;_ b
H+y :c'+V{71 Vb 2a+2
237." CripocTiTs BUpAa3:
«J’E 3 Ja-—4, 3 Ve Jx
I+1 Ja y-2Jy 3Jy-6
JE+1 Jb+1 y Je-5 ¢-25

) TN - "E &
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§2. KBAOPATHI KOPEHI. OIMCHI YNCNA ’
238.” BuHeclTs MHOMKHHEK 3-II1J] 3HAKA KOpPeH4d:
1) -m®; 5) 45x°y™, saxmo y < 0;
2) Ja'b®, axmo a = 0; 6) \64ab®, sxmo a > 0:
3) J;, axmo x < 0; ) \/242:11”.!113, axmo b < 0:
4) Jm'n’, 8) \—-m2n’p'®,
Armo m=0, n<0; Hﬁmnm:}ﬂ,n{ﬂ.

Y1 BUKJIMKAJO V Bac 3JHBYBaHHA, 4OMY B IIpHKIaal 2) Ha-
sABHe obMexxeHHA a # 0?7 OGroBopiTk 1[I0 CUTYVAIlil0 B KJACI.

24549, BuHeclTs MHOMHHK 3-II17] 3HAKa KOpeHs:

1) V-m"; 4) Va’b’;

2) Va®b?*, axmo b # 0; 5) 27xy*, armo y < 0;

3) \/491:12!:, Aaxmo a < 0: 6) J—ﬁﬂmEnEpT,
Ao .m = 0, n = 0.

540.” BHeciTh MHOKHUK IIiJ] 3HAK KOPEHS:

1) a+/3: 5) xy” +Jxy, axmo x <0;
2) by-b; 0) EF\/%;

3) c\/c_‘r’; T) Zp,f—g;

4) m\E, axmo m =0; 8) ab” \/%’ akmo a=0.
541.” BHeciTh MHOXHHK MiJI 3HAK KOPEHA:
1) m~7, axmo m = 0: 4) x'y\x'y, axkmo y<0;
3
2) 3:1\/{1 armo n<0; d) TEJ:;
I

(!
3) pyp*; 6) 5.1:51/—:—&, axmo a<0, b> 0.

542.” CnpocTiTh BHpas:

1):: ﬂﬂfﬂ) .f'
B, b ).
. Vb Na-+b

2)
b
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(Jﬁ 3 IEJ_] Jx +3
J;+3 2=9.) & -BE

a—64 1 Ja +8

JE+3 as8da a-2ida

243." CopocTiTs BHpa3s:

rﬂf [rf\r \rfr)
(\/—+1 4(} ::+\E'
Je-1 x-1) Jx-1

544.% CnpocTiTh BHpaa:

1) J3+2v2;  2) JT+443; 3) \11+2430.

545." CopoceTiTh BUpa3s:

1) 8+2+7; 2) 15+ 6+/6; 3) \7424/10.

546.% CropocTiTs BHpaE
1

1 1 1
+ + . St :
J2 i1 \r \/— Ji1+3 J5+4 J100 ++/99
547." IloBenite, mo

1 M v 491 il
V3+1 V5+43 NT+45 0 N91++89 2

548.% IlosenitTs, 110

JE-J2+\;E-\/2+J2+J§-\/2—\/2+J§:2.

549.% CrupoctiTh Bupas:

1) J1n+a\/2+\/9+4\/§; 2) 22+ 613+ 13+ V28 .

4)

* [i2 YYMMOCS. 3ACTOCOBYBATH MATEMATUKY

550. KinpKicTh DOMMTHX 3a MicAIlb NiANPHUEMCTBOM CYKOHB BiJl-
HOCHTLCSA 10 KINBKOCTI MOIMIHUTHX CHiAHHANG AK 2 : 7. AKomy
3 JaHNX YHce]l MOMKe NOPIBHIOBATH CYMapHa KLIBKICTE CYKOHB

1 CHIAHUIE, DOIMIUTHUX ITUM HIAINPHUEMCTBOM 34 MICAILL:
1) 80; 2) 93; 3) 108; 4) 1207



164 §2. KBAIIPATHI KOPEHI. OINCHI YMNCNA

i
T

e —

951. Ha giarpawmi (puc. 34) HaBeaeHo 1HGOpMAILil0 TIPO KiJIBKICTE
NpoJlaHuX HOYTOVKIB mpordarom n’ath micaniB, Ha ckinbkm
BiJICOTKIB KiJIbLKicTh IPOJIaHUX V YEPBHI HOYTOVKIB MeHIIIa BiJ
cepellHbOI KiJIBKOCTLI IpoJaHUX 3a MicAIlb HOYTOVKIB?

= 2
-
& 300
=
= -
o
5 200 | £3
2 b A
S
= 100 |
al .
— r . F i
1':.1
2 0 g [ ALY
5 Yeprears Jlnunens Cepnens Bepecenh #OBTeHEB
Micani
Puc. 34

ﬁ BIIPABU ,ﬂ!}ﬂ%BTGPEHHH :\, |

202. PobiTHUIA Mala BUroToBJAATH IMoaAHA 12 meranein. OgHak
BOHA BUTOTOBJANa IIoAHA 1o aetraned, 1 BiKe 3a o JHIB JI0
KIHIIA CTPOKY pob0oTH 11 3aJINIIII0CA BUToTOBUTH 30 eTaiei.
CkinBKH JeTallell Majla BATOTOBHTH POoOITHHIIA?

293. ¥ canv 60 Y% HepeB CTAHOBIATH BHIIH]I Ta CJAHUBH, 13 HUX
30 % — cnuBH. AKHUU BiICOTOK VCIX JiepeB caJly CTAHOBJIATH
CIIUBH?

. (@) 1
294. SHAHNITh 3HAYEHHA BUpasy —;— — IpH 4= —.
a *a 3
555. Yuceno a — nonatHe, a ynucyno b — Big'emBe. KWl 3 TaHUX
BHpa3iB HaOyBae HaldIJIbIIIOT0 3HAYEHH:

1) ab; 2) AW, 3) —ab?; 4) ab; 5) —a2b?

‘w @ wnm@asﬂm HECTAHOAPTHI KPOKU

200. BinoMo, mo B gegsKoMy KJacl Ha «Jobpe» Ta «BIIMIHHO»
BUATHLCS He MeHIN HiK 95,5 % 1 He 6inbme HiK 96,5 % yuHIB
Ta Y49eHHIb. jilKa HaUMeHINa KIJIBKICTH YYHIB Ta YUEHUIH
MOK€e HaBUATHCA B IIbOMY KJaci?




17. OyHkwa y:w".; Ta ii rpadik 165

17. DyHkuisa y=-/x 1a ii rpadik

AKIIo miaoma KBajJApaTta J0PIBHIOE X, TO HOI'0 CTOPOHY I MOMK-
Ha 3HAUTH 3a QOpMY.JIOIO y:\f:a_:. 3MI1HA ]].TIDIIIi.I KBajJaparTa
CIIPUYUHAE 3MIHY HOT'0 CTOPOHHU U,

KoxHOMY 3HauYeHHIO 3MiHHOI X BiJllOBiflae €IMHe 3HAUEHHS
aMiHHOI y. OT:Ke, 3aeKHICTh 3MIHHOL I BiJ 3MIHHOL X € (hbyHK-
I[10HAJIBHOK, a hopMyIa Yy = «f:; 3asiae PYHKIILO.

OcK1IBKH YV BHpasl «,E NIONYCTUMHUMM 3HAUYEHHAMH 3MIHHOL X
€ BCl HeBiJl'€eMHI 4HcIa, To 00J1acTO BH3HaAUeHHA PYHKIL y = «./::_:
€ MHOKHWHa HEBiJl'eMHHUX YHCeJl.

Bupas \JE He MOJKe HaDyBaTH BiJI’eMHHX 3HadeHb, TOOTO
MKOJIHe Bil’eMHe UHCJIO He MOKe Halle:KaTH 00JacTi 3Ha4eHb pPO3-
rIaaayBanol yHKILIL.

Ilokaxxkemo, mo dyHKILIA Yy = JE MO e HaOyBaATH OVIbL-AKHUX
HeBiJl'€EMHHUX 3HaYeHb, HAIpUKJIan 7,2.

Cnpasal, 1CHYE TaKe 3HAYeHHA apryMeHTy X, II0 \E ='ra,
Ile 3HauenHa nopiBHI0OE T7,2°. Ha npomy npukjagi M 6aummo,
o JJIA OVIAb-AKOro HeBijJl €eMHOr0 4YHcaa b 3aB:KIH 3HalJeThcHA
Take 3HAYEeHHA X, IO \/f =b. TakuM 3HAUEeHHAM aAprymMeHTy X
€ urcigo b-.

Ot:xe, 00J1aCTIO 3HAYEHE (DYHKIIIL [ = \E € MHOKWHA HEBi €M-
HUX 4Yucel.

Sa3HaAuUMMO, 1o Koau x =0, 1o iy = 0.

Y paxoByouH o0JacTh BU3HAYEHHA Ta 00JacTh 3HAUEeHb (DYVHK-
mi y= \E, MOXXHa 3p0oOHTH BHCHOBOK, III0 11 rpad)ik po3Talio-
BAHHHU TLNBKH B Neplild KOOPAWMHATHIN 4BepTi.

Y Tabnuni HaBe/leHO JesAKl 3HaUeHHS apryMeHTY Ta BiiloBij-
H1 1M 3Ha4YeHHA (QVHKIL y = Jx.

x 0 10,25 1 2,20 4 |6,20] 9

Y 0 0,0 1 1,5 2 2,9 3
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———
IlozHaunMo HA KOOpJAHWHATHIN IJIONIWHI TOYKH, KOOPAUHATH
(x; y) AKUX HaBelleHO B Tabnuil (puc. 39).

vl | yh ZN
| | | |
scw : @
; [ o T T L.Il e T
=T W) ¥ |
HH—— H-ee*" "
® . | i’ !
+ : e : : e
0] 1 | x 0] 1 i) x
| |

Yuwm OLnbIIe MO3HAYMTH TOYOK, KOOPAHHATH AKHUX 3a/10BOJIb-
HAKTHL PIBHAHHA Y = \fr:; , THM MeHIlIe oTpuMaHa (pirypa Biapils-
HATHMeThCA BlJ rpadika QYHKIIL y = Jx (puc. 36).

SKk0u BIasocs NOo3HAYNTH HA KOOPJAWHATHINA MJIONINHI Bel Taki
TOYKH, TO oTpuMaau 0 (irypy, AKy 300pazeH0 Ha PUCVHKY 37.
¥ crapmux Kjacax 0Oyae fJoBelleHo, 110 rpa@lkoM (PYHKIIL Y = JJ_E
e (hirypa, AKa JOpiBHIOE BiTIH1 nmapabonm i = x°.

YA 7%
EESE ol | |
' &, B N T T -
i SEEEEE
N T
1 1 il
'[} Il I‘g X
!
Puc. 37 Puc. 38

Hexaii x, i x, — OBa HOBiNIbHUX 3HAUEHHA apryMeHTY (DVHKIII
= \E Takl, IO X; < X,. lToJl 3 BJIAaCTHUBOCT1 apudmMme-
THYHOTI'O KBAa/IpATHOIO KOpeHdA BUILIUBAE, IO /X, < ./X,. lle o3Ha-

yae, 110 01ILIINIOMY 3HAYEHHIO apryMeHTY (PYHKINL Y = \E B1IITO-

Bljla€e OLIbINe 3HaYeHHA (hyHKIIL. [IpaBUIBEHUM TaKoXK € oDepHeHe
TBEpJAKeHHd: 0labimoMy 3HaueHHIO (DYVHKIII BiamoBigae Oinbine

3Ha4YeHHHA apryMeHTy, TOOTO KOJH /X, < ./X,, TO X; < X, (puc. 38).

' ¥por 13 nobynoBH rpadikie GVHKILI BH 3HaHJIeTe B eJIeKTPOHHOMY
OONATKY A0 OLOr'0 NYHKTY.
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- ———F— Pt =

¥ Tabiunl HaBelleHO BJIACTHBOCTI QYHKIIL Yy = sf; , BUBYEH1
V IILOMY IIVHKTI.

ObnacTe BU3HaAUYeHHHA MHOXHNHA HeBiJl'eMHUX YHCE
ObnacTh 3HaYEeHBb MEoKHHa HeBijJl'’eMHUX YHCEJ
I'pathir BiTka mapaboan

Hyns ¢dpyHKII (3HAYeHHA ap- | x =0
I'VYMEeHTY, IpH AKOMY 3Ha4YeH-
HA GVHEKOLL 1opiBHIOE ()

. A

IlopisEAaHHA 3HaveHb (PYHKII] | BlneimmoMy 3HaAYeHHKO apry-
MEHTY BlANoBlJae OlJbINe 3Ha-
yeHHA (PYHKI1]

IIPHAKJA 1. Poss’sxite rpadiudo piBHAHHS Jxr=6-x.

Poszs’azanHa. B ogHiil emeéTeMi KoopauHAT nobyayveMo rpa-
(piKkn HYHKIIN y:\f; iy=6 — x (puc. 39). IIi rpadikm nepe-
THUHAIOThCA B Toulll, abciuca AKol JopiBHIOE 4. IlepeBipka mija-
TBEPAKVE, 10 YUCJI0 4 € KOpeHeM NaHOTI0O PIBHAHHSA. 4

Puc. 39

WIPUKJAL 2. Iopisusaiite uncna: 1) 6 i +/31; 2) 3J7 i J65.
Poze'azannsa. 1) Ocklnbku 6 =+306 136 > 31, To +36 >+/31,
To6To 6 > +/31.

2) Maewmo: Eﬁ:\/ﬁ, 63 < 65, Jﬁﬁiv{ﬁ?
OT1:xe, 3\/'?¢=: \/575 -
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MNPUEKJA 3. IIpu axux 3HaAYeHHSX X BUKOHYETHCSA HEPIBHICTE

Jx <32

Poszg’'azanHHa. 3anUIeM0O JaHY HepiBHICTE TakK: X <+/9.
OcCKINBEKH OLNbIle 3HAYEeHHS (PYHKIIL Y =+X BIANOBINA€E OLIb-
[MIOMY 3HAYEHHIO apryMeHTyY, TO MOKHAa 3p00OHTH BHCHOBOK, IO

x < 9. ¥YpaxoBywuH, 110 BUpa3 +X MAa€ 3MicT TiIbKH n0pH x =0,
OTPHMYEMO, II[0 JaHA HEpPIBHICTH BUKOHVETHCH IIPH BCIX X, AKIl
3aJ10BOJILHAKTE HepiBHIcTE 0<x < 9. 4

IIPUKJIAJL 4. CopocTiTs BHpas \/(\/5_1 - 2)2 - \/(\E - 3}
Poze’azanHa. Ockinskn «Jg >4 i JE:: 3, TO «ff—) —-2>0
i V5-3<0. 3sigcn OTPHMVEMO:

JB-2F +y(V5-3) =| V5 <2|%|V5-3|=v5-248-5=1.
Biodnosidv: 1. 4
1. fka obnacTtb BM3HAYeHHA DyHKUIT Y = Jx? 2. Aka obnactb
H 3HauYeHb OYHKUII y:NE? 3. Homy OOpIBHIOE HYNb QYHKLUII
Y= \E? 4. Y akin KoopaouHaTHIN YBEpPTI po3TalloBaHUN rpadik
DyHKUi y:vE? 5. Aka ¢irypa € rpadikom dyHKUii Yy = Jx?
6. Hesin'emHi yucna a i b taki, wo a > b. MNopisHaiTe «J'E i JE
1. Bipomo, wo «JE < \/E [MopieHgnTE Yyncna a i b.

2

I 4 BIPABY . _,Q,'

557.° @yHKIIIIO 3aaHO GOPMYIIOI0 I = \/.':_: . 3allOBHITE Ta0JIHUILIO:
x 0,01 4 | 1600 |
Y | | 9 11 ) 90

558."7 dyHKNi0 3amaHo GopMyIo Y = Jx.
1) Homy nopiBHIOE 3HAUeHHA (DYVHKI[I], AKINO 3HAYEHHS apry-
MeHTY nopiBHI0E: 0,16; 64; 1,44; 36007
2) Illpn axkoMy 3HAYeHH]I aprymMeHTyY 3HaYeHHA (QVHKIIL J0-
piBHIOE: 0,27 5; 120; —47?
559.” He BUKOHVIOUH NIOOYJAOBH, BU3HAUTEe, UYepe3 SKi 3 JaHUX
TOYOK MPOXOAUTH rpadpik GyVHKIIL Y = Jx:
A (36; 6), B (4; -2), C (0,81; 0,9), D (—1; 1), E (4900; 70).
IIpoBeniTh v Kiacli oO0roBopeHHd: K, BAKOPHUCTOBYIOUYH BJIAC-
THBOCT] naHol VHKI[], BUBHAYUTH TOUKH, Yepesd AK1 He IIpo-
XOUTE rpadilk.
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560.” Yepes AKY 3 JaHUX TOUOK MNPOXOJHTH rpadik (GVHKIII

y=x:

1) A (16; 4); 3) C (3,6; 0,6);

2) B (49; —17): 4) D (—36; 6)?
<> 561.° ITopiBHAlTE Uncaa:

1) /86 i J78: 4)\/511; 7) J41 i 2410;

2) J1,4 i J1,6; 5)-7 i —/48; 8) 0,6 3— i JL1:
3)5 i /26: 6) 342 i 2.3: g}ﬁlﬂi\r.

562.° TlopiBHANTEe YHucaa:

1}&1&; 3) V33 i 6: 5) V30 i 27;
2)9 i +/82; 4) 35 i +J42; ﬁ}T\E i %\/27{}.

563." He BuKOHVIOUM NoOYAOBH, 3HAWIITEP KOOPHHHATH TOYKH
IepeTUHY rpagika QyHKIL y = \E 1 IpAMOIL:

1) y=1; 2) y=20,8; 3) y =—6; 4) y = 200.
564." 3anunriTe y NopAAKY cuallaHHA ynciaa: 8, 62, 7,9, 65,
8,2.

@

209, 3anIUIIITE YV TOPAAKY 3POCTAHHA
uncna 442 ‘B, 6,1 0, 247 A, 6 H,

33 C. J37 7T K, 5,9 E. Byksu, 1o Bij-
IMOB1IAIOTE JaHUM YHUCJIaM, YVTBOPHIOTE
IIpI3BUINE CY4YacHOl VKpalHChKO1l 0l0-
JIOTHHI1, MNepIHIiol 1 IOKH eIUHOL MK1IHKH,
ssKa 3A1MCHHJIAa [IB1I NOiJOpiYHI eKc-
meauIril Ha cTaHIKD <«AKaaeMik Bep-
HAACBKHUN» B AHTaApKTHIl. SHAUOITH
B 1HTepHeT1 B1JJOMOCTL ITPO I HAVKO-
BHIII0, 30KpeMa IIpo 11 J14JbHICTE B AH-
TAPKTH/I]L.

566." flke 3 JaHUX YMce]l 3aJ0BOJILHAE HEPiBHicTE 8 < x < 9:
1) 54/3; 2) 7/2; 3) /83; 4) 2217
ObroeopliThk 3 OJHOKJACHHKAMHU M OJHOKJACHUIAMH, AKY
BJIACTUBICTE (PYHKIII] Y = \E Tpeba BUKOPHUCTATH AJId PO3B’ d-
3aHHA 1€l 3a1a4l.
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567." Ha KoopauBaTHIN npamii nosHaumian Touky A (puc. 40),
KOOpJIHHATA AKOI JOPiBHIOE OJHOMY 3 JaHHUX umcen: 1) «/3;

2) V5; 3) V15; 4) \17. Vkaxits me umcio.
O6r'pyHTVITEe Bally BiANoBiAEL Ta 0OroBOPiTH I1 B KJaci.

A M
—t—t—t——t——> —t—t———>
0 1 2 3 4 5 . 1 "2 3 4

Puc. 40 Puc. 41

568." Ha xkoopauHaTHIN npaMmiil mosHaunau touky M (puc. 41),
KOOpJHUHATA AKOl JOPIBHIOE OJHOMY 3 JaHUX yucen: 1) Jg;

2) JE; 3) «Jﬁ; 4) J2. Vramxirs e 4UCco.

569." Mixx AKMMH JBOMAa INOCJiJOBHHMH IiIHMH YHCJIaMH PO3-
TallloBaHe HA KOOPJAWMHATHIN NpAMIM YHCJIO:

1) V3; 3) /0,98; 5).—115:;
2) J13; 4) /59; 6) —/76,19?

570." Mixk AKHMHA JBOMA NOCIITOBHUMHA I1IAMHA YHCIAMH PO3-
TAIllOBAHE HA KOOPAWHATHIN NPAMIM YHCIO:

1) V19;  2) +/29; 3) J160;  4) —/86; 5) —/30,5?

271." YKamiTh ycl 1[1JI1 uncja, AKl po3TalioBaHl Ha KOOPAWHATHIH
NpAMIA MK 4HCIaMH:

1)3 i /68: 3) —/31 i -2,3:
2) A= [77; 4) —/42 i 2,8.

272, YKaxiTh yel U1 4YHieJia, AK1 po3TalloBaHlI Ha KOOPAWHATHIN
HpAMIH MIi YHCJIAMH:

1) V3 i J13: 2) V10 i +90: 3) —J145 i —/47.

273." llpn AKX 3HaAYEeHHAX X BUKOHVETHLCA HEPIBHICTL:
1) Vx>2; 2) Jx < 4; 3) 6<Jx <9?

IlopiBrsgiiTe ¢BOl BIANOBiAL 3 BIANOBIAAMM OJHOKJAaCHHKIB
1 OMHOKJIACHHUIL. AKUH NPUKJIAJ] BUKJIMKAB HAUOLIGIIL TPY /-
Homii? fAka, Ha Bamy AYMKY, IpAYHHA OBOT0?

274, Ilpn AKNX 3HaUYeHHAX X BUKOHVETHLCA HEPIBHICTH:
1) Jx<8; 2) Jx >T: 3) 10 </x €20?
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@ 575." Po3B’a:XKiTh rpadiuHo piBHAHHA:

1) V=% 3) Vx=x+2; 5) Vx = 2
-
2) Jx = x%; 4) Jx =0,5x+0,5: 6) Vx=1,5-0,5x.

576." Po3B sa:xiTh rpacdiuHo piBHAHHA:
1) Vr=-x-1  2)Jx=2-x 3) Jr=—.

577.” CnpocTiTk BHpas: .

1) y(1-2)'; 3) \(24523) ;

2) V(6 -v7)'; 9 V(B2 +(8-B).
278, CopocTiTs BHpa3s:

1) J(¥5—-4)'; 2) (v8-3) —(y2-3) .

T - . 2
579.” PoaB’aKiTh PIBHAHHA VX =—X .

(4
_ —, #Armmo x <0,
580." Jlano ¢pyHKIIO f(x)=1x

L\E, Ao x = 0.

1) 3maiigite: f (=8), f (0), f (9).
2) llobynyiuTe rpa®iK TaHol (PVHKILLL.

2, axmo x <1,
581.” Jlano ¢pyHEIOIO [ (x)="+1

L\E, AKIo x > 1.

1) 3maiinite: f (—2), f (0), F(1), [ (4).
2) IlobynyiiTe rpadik gJaHol (PYVHKILIL.

582.” 3manniTe o0s1acTh BU3HAUeHHdA, 00J1acTh 3HaYeHb i HYII
byeELOil y=+—x. [ToGyayiiTe rpadik gasol pyHKMII.

083." TlobynyitTe rpadik pyHKII y = =Y
Jx
584." CopocTiTh BUpas:
1) \8-27; 3) 12-643;
2) \/5-26; 1) |/38-1242.

585." CopocTiTh BHpa3s:

1) /9-45; 2) 7T-2J10;  3) {37-2043.
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586." CkijnbKkH KOpeHIB Mae piBHAHHS X =a-—Xx 3a-

JNesKHO Bil 3HAYeHHHA a?
587.% CupoctiTh Bupas

JWa+1) —4Ja +|(Ja -2)’ +84a.

588. CopocriTh Bupas

J(Va-6)' +24va —\(Vas.6)’ ~241a.

YUUMOCS 3ACTOCOBYBATU MATEMATMKY ;%@’3

289. Pik Tomy OJieH]l HNIABHUIMHIN 3apo0ITHY ILJIATY CIIOYATKY HAa
10 %, a 3a ngBa micani mo tomy e Ha 10 % . Koau Oneni
BIlepllle HNIABHINHMIN 3aprarty, 11 Kojaesl Mapil 3apodiTHY
ILJIaTy MABHOININ oxpa3y Ha 20 Y% . XTo 13 K1HOK Ma€ 3apa3s
OLIBINY 3apolITHY ILIATY, AKIIO CIHOYATKY BOHM 11 OTPHMY-
BaJH ONHAKOBY?

590. Micane Tomy B MarasmuHi «CydacHR ofdr» IIHY COPOUKH
3HU3UIHN cmodyaTkKy Ha 10 "5, a 3a ABa THXKHI IO TOMY IIe
Ha 10 % . ¥ marasmai « Mogani ofar» mMiHY TaKol COPOYKH
ojApasy sHuU3uan Ha 20 % . ¥ aKoMy MarasmHl BUTIJHIIIe 3a-
pas3 npuabdaT TaKy COPOUYKY, AKIIO CIIOYATKY 11 IIiHA B 000X
MarasvmHax Oyjna olHAKOBOWO?

. . ﬁ‘f_ﬂ‘-_::
) Enmédg A7151 MOBTOPEHHST

2091. ¥ mepmomMy KoHTellHepl OyJ10 90 Kr A01yK, a B IpyroMmy —
70 kr. Ilicna Toro sk 3 mepuioro KoHTeliHepa B3AJIH B 3 pasH
finpmie A6aAYK, Him 13 Jpyroro, y InepuioMy 3ajJlHIINIOCH
Vv 2 pasu MeHIlIe A0JVK, HI:K v Apyromy. CK1JIBKH KLJIOI'paAMIB
ADJIVK V3AJH 3 NepInoro KoHTeilHepa?

592. Big npucTaHi HpoTH Tedil piukH BiIIJIMB MOTOPHHUI YOBEH,
BJIacHA IMBHUAKICTE AKoro gopiBHIOE 12 KM/ron. Yepes 40 xB
ImicJid BIANpaBJleHHd YOBHA 31IICYBaBCA MOTOP, 1 YOBEH TEY1El
pIUKH 4Yepesd 2 rojl nNpuHecJ0 A0 NpUCTaHl. jlKa IMBUIKICTh
Teuil piuKH?

293. Bincrans M1 IBOMA MICTAMH JIEFKOBHM aBTOMOOLIBL IIpO-
LKIAKae 3a 2 roJl, a BaHTaKHUM — 3a 3 roj. Yepes dxKuu
yac IMeJid NoYaTKY PYyXY BOHH 3VCTPIHYTHCHA, SKINO BHIAVTH
OJHOYACHO HA3yCTPidY OJHH OJHOMY 13 IIUX MicT?
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=== roTyeMOCs 4O BMBUYEHHS HOBOI TEMU

594. Po3B’aKiTh piBHAHHA:

1) x2=0: 6) 0,2x2+2=0;

2) x*—1 =1 7) %xz—ﬁxzﬂ;

3) x*+ dHx=0; 8) x*-2x+1=0;

4) -3x*+12=0; 9) 9x% + 30x+25=0.

D) Bx?—6x=0;

_ _ _ A
P vuumocs PosuTH HECTAHLAPTHI KPOKM M

& 2 - .

595. Harypanbni uncna Big 1 go 37 3anucaHo B pAJIOK Tak, IO
cyMa OVIb-AKHUX MePHINX KLIBKOX YHCe] AIMUThLCA HAILIO HA
HacTYIIHe 3a HUMHU YUCJ0. fAKe YHCJI0 3alHcaHO HA TPeThOMY
MicIi, AKII0 Ha IepIIoMy MicIli 3anMcaHO 4YHejdo 37, a Ha
npyromy — 1?7

m BABOAHHSI Ne 4™
«NEPEBIPTE CEBE» B TEGTOBIA ®OPMI

sasdanHa 1-11 marwms no yomupu sapianmu eidno-
gidi, 3 axux auuwe OJHH IHPABEHJGBHHH. Bubepimb
npasuibHUiL eapianm eidnosidl.

1. fike 3 JaHNX TBepJ:KeHL XHOHe?
A) —9 — Ilje 4YHCJO;
b) —9 — panloHaJlbHE YMCJIO;
B) -5 — ippanioHaJlbHe YHCJIO;
I') -5 — milicHe 4MCHO.

2. flke i3 uncen € ippanioHaJbHHM?

A) V4; B) 4/0,4; B) /0,04; ') /400.

3. I'padikom sakol 3 pyHKIiIH € mapabomua?
2
A) y=2x; B) y=x% B) == L) y=

X
X 2 .
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4. Ha AKoMy 3 pUCYHKIB 300pa:KeHo rpadik QyHKII = \/':; ?

A} ylj E} yd E] yd I‘) yd

0 - 0 X 0 X

5. fIkmiil i3 HaBeJleHNX BHpPAa3iB He Ma€ 3MicTy?

A) V/2; B) —/2; B) v/-2; ') {(=2)%

6. OduucaiTh 3HAUEHHA BUPa3y J7x -3 npu x =4,
A) 9; Bb) —o; B) 25; I') —2a.

7. YoMy nopiBHIOE 3HAYEHHSA BUPA3Y \IEE-D,SI?
A) 6,9; Bb) 54; B) 9,4; I') 0,54.

2
8. 3Hal1TE 3HAYEeHHA BUPAa3y (%Jlﬂ) :

A) 2; B) 4; B) 2,5; ') 0,4.
9. CopocriTs BUpa3 J9a — 164 + +/64a.

A) 15a; B) 7a;

B) 15a; ') Ta.

12
10. 3BinbHITHECA BiJl 1IppallOHAJLHOCTL B 3BHAMEHHUKY Ipody —.

J2
A) /2; B) 6/2:

B) 44/2; ) 1042.
11. Croportite npib g ;
a—2«2a + 2
A) JEHE; B) 1;
Ja -2
g) 2+ T) “G_‘E.
a—2 Va ++/2
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V zaedanni 12 do koxHozo 3 mpwox padkis iHpopmauii, no3HaAve-
HUX Uugpamu, dodbepims o0uH npasuabHilil, Ha Bawy dymky, eapianm,
Nno3HaveHuii OyKao.

12. ¥cTaHOBITE BIANMOBIAHICTE MiXK BHpasoM (1—-3) Ta ioro 3Ha-
yeHHAM (A—]1).

Bupas ToToxRHO pIBHHH
BHpAa3

1) V5445 A) V5
2) (Va5 - /5)(v45 +/5) B) —/5

3) \/(v'g—vfﬁ)g ~J45 ?)) fg
I —5+/5

" L — .- N

n rOTYEMOCAH O TEMATUYHOINO'OUIMHKOBAHHA
: N 4

1.° 3HalifiTE 3HAYEHHA BUpAa3y:

1) 0,4+/250 —;JBT; 3) |/3%-21°;

2) /0,49 64; 4) V@E-ﬁﬁ—%.

2.° Po3B’a:kiTh piBHAHHA:
1) x*=11: 3) Jx =16:
2) x2=-9; 4) Jx = 4.
3.° IlopiBHsAIITe UHcIAa:
1 1
1) 37 i 215; 2) E«JTz i ?MB.

4." CnopocTiTh BHpAa3:

1) 4+/5 —6+/20 + T+/45; 3) (3v2-5) ;
2) (V27 +12)+/8; 4) (43 -7)(43 +7).

5." IIpu AKMX 3HAYEHHAX X MA€ 3MicT BHpa3s:

1) V-5x; 2) J-y°; 3) \/_1 2?
r —
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6." CKopoTiTs npibd:

j— j— E_
a-381 2) 17 \/1_’3'; 3].-:1 Eﬂ.\_.ﬁ+7-

Ja+9 J17 a7

7." 3BiIBHITECA BiJ ippallioHAJIBLHOCTL B 3HAMEHHHUKY Ipo0y:
10 2

1) ——; 2) L

3.5 J11 -3

8." BuHeciTh MHOMHHEK 3-II1J]I 3HAKA KOpeHd:

1) V6m®, axkmo m <0: 2) +/3x": 3) V-a’.
9. CopocTiTh BUpas \/(4 — ﬂ)g + \;(\fl_ﬂ — 5)2 .

H FO/TOBHE B [MTAPATPA®| .2

Baacrusoceri ¢pyaruii y = x°

1)

ObJnacTes BU3HaAYeHHA: (K.

ObnacTk 3HAUEHL: MHOKHWHA HeBiJl'eMHUX YHCel.

I'padik: mapabona.

Hynws dyeROI: x = 0.

BnactusicThs rpadika: AKIIO ToYKa A (x,; I/,) HaleKUTh I'padi-
KV (pYHEKNII, TO TOYKA B (—Xx,5 U,) TAKOMXK HaIeXKUTE rpadiky.

Keaagparami KoOpiHb

KBagpaTHHM KOpeHeM i3 UMcJia @ Ha3dUBalOTh YHCJI0, KBaJpaT
KO0 JIOPiBHIOE d.

ApudpMeTHUHHH KBAAPATHUH KOPiHB

ApudmMeTHYHNM KBaJpaTHUM KOpPeHEM i3 4HcJa @ Ha3uBalOTh
HeBiJI’€MHe YHCJIO, KBaJipaT AKOT0 JOPiBHIOE 4.

PieHl MHOEKHHH

I1B1 MHO¥HWHH A 1 B Ha3UBalOTh PIBHUMH, AKII0 BOHU CKJIa-
HAalThCA 3 ONHHUX 1 THX caMUX eJIeMeHT1B, ToOTO KOKHHUHU eJle-
MeHT MHOKHWHHN A HaJTeKUTh MHOXKHHL B 1, HaBIODaKHu, KOXKHHUH
eJIeMeHT MHOXKWHHA B HaleXHUTh MHOXKHWH] A,
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IIimMHOKHHA

MHuoxHMHY B HasUBalOTh HIIMHOMHHOI MHOMHHU A, AKIIO
KOMHHUHN eJleMeHT MHOXHWHU B € eJleMeHTOM MHOXUHU A.

IlozHAYeHHA YMCJIOBUX MHOMKHH

N — MHOMKHMHa HaATYpPaJbHUX YHCe];
7, — MHOXHWHA I1IUX YUCcen;
Q — MHOXXHHa palioHAJIBHHX YHCEJN;

[ — MHOXHHA OIUCHUX 4YHCell.

SB 30K MIM¥ YMCJIOBHMH MHOMXHHAMH
NcZcQcR
Baacrusocerl apudMeTHYHOr0 KBAAPATHOI0 KOpeHd

Ina oyab-AKOro AlHMCHOrO 4YHC/Ia d BUKOHYETHCA PIBHICTH
va® =|a|.

Ilna OyIb-AK0ro N1MCHOTO YUcja a 1 OyAb-AKOro HaTyYpaJbHO-

ro 4ucjia n BUKOHVETHCS piBHicTL Va™ :‘ a”
Ilna Ovab-aKuUX NificHUX yHcel a i b takux, mo a=0 1 b=0,

BUKOHVETHCHA PIBHICTEL vab = \/E - \/E_:r
Ilna Oyab-aKuX AificHUX uncenl a 1 b rakux, mo a=0 1b > 0,

BHUKOHVETHCS PiBHICTH \/E s Ja
b b

s Oyab-AKHUX HeBiJl'eMHHX YHCeJ a, 1 a, TaKHUX, 0 @, > a, ,
BHUKOHYETBECA HEPIBHICTEL ./a, >.,/4,.

Baacrusoeri pyHRIIl Yy = \E

Ob6sacTe BU3HAYEHHA: MHOKHWHA HEBiJl EMHUX YHCE].
O0nacTh 3HAYEeHb: MHOKHHA HEBiJl’€MHHX 4YHCeJ.

I'padik: BiTKa nmapabonu.

Hyas pyeEmI: x =0.

BinenmioMy 3HaUeHHK) apryMeHTY BiJilloBijiae OiyibIlle 3HAYEHHSA
GVHKIIL.



3 KBAAPATHI PIBHAHHA

UnaHyEaBmH ME’ITE[’HEH LH:-DFD naparpatba BY HEE'LIHTEE‘FI pPO3B H:ay*-
BaTU PIBHAHHA BUAY ax” + bx + ¢ =0. |
GBHaMDMMTecﬂ 3 TED[.'}EM{JID BIE‘:TEI ans KEE,ﬂ,paTH{}F{} ]ZHEHFIH HA.
OBonopieTe NPUAOMaMK PO3B’I3yBaHHS PiBHAHb, AKI 3BOAATLCH [0
EBGAHATRIAN: || || || |

B I L) I | I Sos 9

18. KBagpaTHIi pIBHAHHS.
Po3B'A3yBaHHA HEMOBHUX

KBaApaTHUX PiBHAHb

Bu BMieTe po3B’siI3yBaTH JiHiiiHI piBHAHHA, TOOTO PiBHAHHSA
BUNY ax =0, e x — 3M1HHA, a 1 b — JOedAK]l 4HUCa.

Arxmo a # 0, To piBHAHHA ax = b Ha3UBAOThH PIBHAHHAM IIep-
HIOTO CTeIleHd.

Hanpukinan, KoxHe 3 JiHIHHHX piBHAHBL 2x =3, 3x =0,

1 . e e
—x =-—7 € piBHAHHAM IepHIoro cTeneHsA. A och JiHifHI piBHAH-

3
Hia Ox =0, Ox = 2 He € piBHAHHAMH NEePIIOTr0 CTEeleHs.

Yucna a i b HazuBawTh KoedimieATAMH PiBHAHHA IEPIIOro
crenens ax = b.

Te, 1110 MHOKXHWHA PIBHAHL HEePHIOTO CTEelleHd € MIJMHOMHHOK
MHOWHU JIIHIMHUX PIBHAHB, LJIIOCTPYE CcXeMa Ha PHUCYHKY 42.

JIIH1HHL pIBHAHHA

Pisuauna nepuioro
cTeneHs

Puc. 42

Bu Tako:x yMieTe po3B’A3YBaTH JleAKl pIBHAHHA, AK1 MICTATH
3MiHHY B JApyromy creneHi. Hanpukiajg, roryioumuchk J0 BH-
BUeHHA HOBOI TeMH, BH pO3B’ A3aJH piBHAHHA x° =0, x* — 1=0,
x*+b5x=0, x* — 2x+1 =0 (Bopasa 594). KokHe i3 1UX piBHAHL
Mae BUO ax’+bx+ec=0.
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OznavenHa:

KBagpaTHuM pPIiBHAHHAM HA3HBAIOTh PIBHAHHA BHIY

ax*+bx+c¢=0, ne x — 3minHa, a, b i ¢ — Heaki unena, npu-
yomy a = 0.

Yucna a, b 1 ¢ HasuBawTh KoediniecHTAMH KBaJApaTHOIO
piBHaaHA. YHcI0 @ HA3UBaOTE nepmumM ado erapiuumM Koedii-
€HTOM, YHCJI0 b — apyruMm Koe(imieHTOM, YHCJI0 ¢ — BLIBHHM
YIEHOM.

Hanpuknan, kBajgpaTHe piBHAHHA —2x° + bx + 3 = 0 Mae Taki
Koe(imieHTH: a=—2, b=9, ¢ =3.

JI1Ba yacTHHA KBAJ[pATHOIO PIBHAHHSA € MHOTOWIEHOM ApPYIroro
cTeneHda. ToMy KBaJ[paTHe PIBHAHHSA Ile HASHUBAKTL PIBHAHHAM
Ipyroro CremneHs.

KBanpaTHe piBHAHHSA, NeplIdi KoedilllileHT AKoro AopiBHIOE 1,
HAa3WBAKTHL 3BEIeHHM.

Hanpuknan, x° +wf§:c—1:{], x2-4=0, x%3x=0 — ne
3Be/leHl KBaJlpaTHl P1BHAHHSA,

OcKiJbKH V KBaJlpaTHOMY pPiBHAHHI ax” + bx + ¢ = 0 crapmuil
KoedlIleHT He JOPIBHIOE HYJII0, TO He3BeJleHe KBaJjpaTHe p1BHAH-
HA 3aBKIU MOXHA [IePETBOPUTH V 3Be/leHe, PIBHOCHUJILHE TaHOMY.

PospinuBmm obuBl YacTUHM PIBHAHHA ax®+ bx + ¢ =0 Ha 4duc-

. b c
JIO @, OTPUMAEMO 3BeJleHe KBaJpaTHe PIBHAHHSA x+—x+—=0.
(1 a

Axmo y kBasgpaTHOMY piBHAHHI ax? + bx +¢ =0 xoua 6 oguH
13 KoedimieHTIB b abo ¢ JOPIBHIOE HYJIO, TO TaKe PIBHAHHA Ha-
3UBAKOTE HEMMOBHUM KBAJAPATHHM DPIBHAHHAM.

IcHYe Tpu BUAM HENOBHHUX KBaJlpaTHUX PiBHAHB.
1. ITpu b=c =0 maemo: ax>=0.

2. llprn c=01 b # 0 maemo: ax*+bx=0.

3. lIpu b=01ic # 0 maemo: ax*+c=0.

Po3B’a:KeM0 HeNOBHiI KBaJipaTHI pPiBHAHHA KOXXHOT'O BHIY.

1. OckinbkH a # 0, 1o piBHAHHA ax” =0 Mae eJHHHIA KOpPiHBb
2= 0.

2. PisasEHsA ax® + bx =0 mogamo v Burasani x (ax + b)=0. Ile
PIBHAHHA Ma€ IBa KOpeHl X; 1 X,, OIUH 3 AKUX JOPIBHIOE HVJIIO,
a Npyruyl € KOopeHeM pPIBHAHHA Ileplioro cremneHsa ax + b=0.

b
3Blacn x, =01 x, = ——.
a



180 §3. KBAOPATHI| PIBHAHHHA
—t—
) . C )
3. PieHaHHA ax? + ¢ = 0 nmogamo vy Burasaai x° =——. OcKinpku
i
. C c
¢ # 0, To MOKIUBI nBa BUNAnKN: —— <0 abo ——> 0. OueBuaHO,

a

a

1[0 B NepIIoMy BUIIAJAKY PIBHAHHA KOPEHIB He Mae. ¥ JIpyromy

: . i €y
BHIIAJKY PIBHAHHA Ma€ ABa KOPEHl. X, =, ,/—— 1 X, =—
a

c

{a
YaaralbHHUMO OTPHMAaHI pe3yIbTaTH:
KoepinienTn Henosge
pPiBHAHHSA KBajJipaTHe Kopeni
ax*+bx+c=0 pPiBHAHHSA
b=c=0 ax’=9 x =0
" b
bi#0, =10 ax*+bx=0 X, =GN, =——
l
C E ;
b=0, ——<0 ax“+c=0 KopeniB HeMae
a
C ‘ || C || C
.E:}:'Ij1l ——:‘_'.-0' III'3+E=U Ilz T—— Iﬂ:— .
a 1 ¢l
. . 4x
IIPHRJﬁ Po3B’sa:kiTh piBHAHHA X~ — ﬁ =il
X
» A 41— :
Poszg’azanna. Ilpm x = 0 maemo: x"——=0. 3Bigcu
X

x*=4=0; x=2 abo x =—2. AJle KOpiHb X = —2 He 3aJI0BOJILHHAE

vyMOBY x > (0.

4x
IIpn x <0 maemo: x>+ —=0. 3Bigcu x?+4=0. OcraHHE

X

PIBHAHHS He Mae KOPEeHIB.
Bidnosidwe: 2. 4

1. HAke pIBHAHHA HA3MBAKOTh NIHIKHMM? 2. AKe piIBHAHHSA HA3WBa-
I0Tb PIBHAHHAM nepuworo creneHs? 3. Haeenite Npuknan niHin-
HOrQ PIBHAHHA, 9Ke € PIBHAHHAM NepLloro crenedd, i npuknan
NIHIMHOMO PIBHAHHSA, SIKE HE € PIBHAHHAM NepLioro crenexdd. 4. HAke
PIBHAHHSA HA3MBaKThL KBaApatHMM? 5. Ak HasuBawTb KoedilieH-

TWU KBAApaTHOro piBHAHHA ax®+ bx + ¢ =07 6. Ake kBagpaTHe

&



18. KeagpaTtHi piBHAHHA. PO3B'A3YBaHHA HENOBHWX KBa4PaTHWMX PIBHAHL 181
-o— I : I —

PIBHAHHSA Ha3WBaWTb 3BeAeHUM? 7. ke kBagpaTHe PIBHAHHA
Ha3MBaKTbL HENOBHMM? 8. HKi ICHYIOTE BUOW HENOBHUX KBAOpaT-
HUX PIBHAHL? AKi KOpEeHi Mae pPiBHAHHS KOXHOro 3 BUAIB?

T

A

596." VraxiTs cepell TaHHUX pPiBHAHB KBajJpaTHi Ta Ha3BiTh,
YOMY JAOPIBHIOKTE CTAPIIHM KoedlmleHT, APVIAHA Koe(hilieHT
1 BLIBHUY YJieH KOKHOTI0 3 HUX:

/' BriPaBu

1) x=0; 6) 3x*-x*+6=0;
2) 2 =A); ) 2x°+Tx—8=0:
3)x2+x=0: 8- x—9=0;

4) x*2+1=0; 9)6 —x*+4x=0;
D) x*—4x+2=0; 10) x*—2x+3=0.

597.” 3anoBHITH TaGIUIIO:

KeagpaTHe piBHAHHSA KoediuieHTH piBHAHHA
ax:+bx+c=0 AL

a b | ¢

Tx2—2x—19=0

ﬁx—D?BIE:D
1
—x*-2=0
6

x—8+x*=0

—x2 —gand)
2,8%* =0

598.° CruaniTeh KBaJpaTHe DIBHAHHSA, V AKOMY:
1) crapmuil KoedillleHT AopiBHIOE 6, Apyruil KoedlllleHT H0-
piBHIOE 7, a BLIBHHI 4YieH JOPiBHIOE 2;
2) crapmui Koe@iml€eHT JopiBHIOE 1, I1pyruii KoedimieHT 10-

: . 2 P 1
piBHIOE —8, a BLIBHHI 4JIeH JOPIBHIOE _E;
3) crapmuii koedinienT gopiHE —0,5, ApYyruil KoedimieHT

. : o ; 3
nopisaioe 0, a BinbHUII uieH JopiBHIW0OE 2—;

7
4) crapmpii Koe(ilieHT HopiBHIOE 7,2, IPpVIrUHd Koe(imieHT
noplBHIDE —2, a BLILHUM 4JieH nopiBHIOE 0.
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599.” CknaziTes KBaJjpaTHe PiBHAHHSA, V AKOMY:
1) crapmuii KoedinleHT JOopiBHIWOE —1, Apyrui KoedinleHT
NOPIBHIOE —2, a BLIBHHUM 4YjieH JopiBHIOE 1,6;
2) crapmuil Koe(dllleHT 1 BIJIBHHH 4YJieH AOPIBHIOIOTE 2,
a npyruii xoediniesT gopisHoe 0.
600.° TTopaiiTe naHe piBHAHHA V BUrAAAl ax®+ bx + ¢ =0, yKamxKiTh
3HaAaYeHHA KoedllleHTIB a, b 1 ¢:
1) Gx A3 —x)=T = 2x":
Dx(x+1)=(x—3)(Tx + 2);
3)(Bx—1)V=(x+4)(x— 2);
4)4x (x+8)—(x—6)(x+6)=0.
601.” ITopaiiTe naHe piBHAHHA V BUIIAA] ax? + bx + ¢ = 0, yKaxiTh
3HaUYeHHA KoedlmleHTIB a, b 1 ¢:
1) x (x+10)=8x + 3; 2) (x +2)"=2x + 4.
602.° VkaxiTs, AKi 3 JaHUX PiBHAHEL € 3BeJIeHNIMH, 1 HepeTBOPITh
He3Be/leHl PIBHAHHA V 3BelleHl:

1) x2— 5x+34=0; 4) 16 — 6x + x° =0;
2) 2x2+6x+8=0: 9) x*+8x—T7T=0;
1
3) gf +x-5=0; 6) -0,2x*+0,8x+1=0.

ObroBopiThk V KNacl, 4YM 3aBKIM MOMHA BUKOHATH IIepeTBO-
peHHdA, NIpo AKe HJIeThCAd B YMOBI1 3ajayl.

603." IlepeTBOpiTE aHe KBaJpaTHe PIBHAHHA V 3BelleHE:
1
1) Ef—zx—azﬂ; 3)3x>+x+2=0.

2) —4x*+20x — 16 =0:

604.° Axi iz uyucen 1; 0; —3; 2; —10 € KopeHAMH piBHAHHHA
x*+9x—10=07?

605.° loBeniTs, 110:
1) uncno —1 He € KopeHeM piBHAHHA x° — 2x + 3 = 0;

2) uncna i i —3 € KopeHAMH piBHAHHA 3x°+ 10x + 3 =0;

3
3) uncaa 2 iW2 € KOpPEeHAMH PiBHAHHA 3x° — 6 =0.
606.” oBeniTs, I10:
1) uncino —d € KopeHeM pi1BHAHHA X+ 3x — 10 =0;

1
2) 4yuciio 4 He € KOpeHeM pPIBHAHHSA EIE —4x =0.

607.” Po3s’axiTh piBHAHHA:
1) S — 45 =0: 3) 2x=—10=0: D) 64x*—9=0;
2) x*+8x=0; 4) 2x*—10x=0; 6) x*+16=0.
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608.” Po3B’sAXKiTh pIBHAHHA:
1) 2+ Tx=0; 3) 3x*—6=10:
2)2x*=11x=0; 4) —8x*=0.

609." Po3B’A:KiTh piBHAHHA:
1) (3x—1)(x + 4) =—4;
2) (2x~= 1) 6 {0~=x)=2x;
I(x+2)(x—3)—(x—9)(x+9)=x°—=x.

610." Po3B’AKITH PIBHAHHA:
1) (B3x —2)(3x +2)+(4x — 5)*=10x + 21;
2)(2Z2x—-1){x+8)—(x—1)(x+1)=101

611." loBeaiTs, 110 YHCIA 2—\/§ 1 2+ \/5 € KOpeHAMH DIBHSH-
HA x*—4x+1=0.

612." Po3B'4:XiTh piBHAHHA:

2 2 2
-8 -3 -1
1) =T —"F =y 9 T T
6 5 2
613." Po3B’AXKiTh pPIBHAHHA:
2 2 2
+ +1 + 2
l)I I_I:U; 2}.1: X N1
7 3 6 4

614." Ilpu aKoMy 3HAYEeHHi m:
1) uncno 2 € KopeHeM PiBHAHHA x°+ mx — 6 =0;
2) uHCclO0 —3 € KOpeHeM piBHAHHA 2x° — Tx + m = 0;

1
J) 4HcI0 - € KopeHeM piBHAHHA mix®:+ 14x — 3 =07

615. Ilpn axomy 3HaYeHH1 n:
1) yncno 6 € KopeHeM piBHAHHA x° — nx + 3 = 0;
2) uncio 0,9 € KopeHeM piBHAHHA nxZ— 8x + 10=07?

616." Po3B’aA:KiTk piBHAHHA, BUNIIHBIIHN B Horo JiBif 4YacTHHI
KBaJIpaT ABOYJIeHA:
1) x?—-4x+3=0; 3) x2+8x+20=0.
2)x?+6x—T=0;

617 Po3B’aXiTh piBHAHHA, BHALIHBINA B iioro JiBill yacTHHI
KBajpaT JBOYJIeHAa:
1) x*—10x+9=0; 2) x*+2x—3=0.

618." 3HaliniTe IBa MOCJAIOBHUX HAaTypaJlbHUX YHCJAa, JODYTOK
AKHNX Ha o0 01IBIMINH 3a MeHIIIe 3 HUX.
IIpoanamsyiTe i1 0OroBOPITE V KJacl, AK 3SMIHUTLCA B1AIIOBIIEL
oo 3ajgadl, AKINO B YMOB1I HTHMeThCA PO 1111 4YHUCJIA.

619, 3HAUIITE ABa MOCJIJOBHUX HATYpPAJNBHHX YMCIa, JODVTOK
axnx Ha 80 6inpmuil 3a 6inblle 3 HUX.
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620." 3HaAITL ABa MOCJAIOBHUX ILIHNX 4YHCJa, CYMa KBAJIpATIB
AKHUX JA0OpiBHIOE 1.

IIpoanamisyiTe i1 0OroBOPITE V KJacl, AK 3MIHUTLCA BIANOBIIE

oo 3ajadyi, AKIIMO B YMOBI HTUMETLCA NPO HATYpPAJBLHI YHCJIA.

621." Cyma KBajpaTiB ABOX NOCJIIOBHHUX IIIAX uHcel Ha 17
D11BIIIA 34 NOJABOEHE YHUCJIO, DIBINIE 3 HUX. OHAWITE I11 YHUCJIA.

622." Ilpu AKoMy 3HAUeHHI m He € KBaJjpaTHHUM pPiBHAHHA:
D(m-4)x2+mx+7=0:
2)(m*+8m) x*+(m+8) x+10=0;
3)(m*2—81) x2—6x+m=07?

623, llpu AaKoMy 3HaueHH] M He € KBaJIpaTHUM pPIBHAHHSA:
1) (m+3)x*—2mx+ 3 =0;
2Y)(M*+9)+(m+3)x+4=07

624." AxyuM ynciIoM, TOOJATHUM YH Bil' e MHUM, € BIMMiHHUI Bij
HYJI1 KOPiHL HEMOBHOIO KBAJIPpATHOIO piBHAHHA ax” + bx =0,

AKIIO:
1)a >0, b > 0; 3)a>=0,b<0;
2)a<0,b=0; 4)a <0,b<0?

625." UYn Mae KOopeHiI HENOBHE KBaJpaTHe PiBHAHHA ax” + ¢ = 0,
AKIO:
1)a =0, ¢ = 0; 3)a=0,c¢c <0;
Da<, .90 4)ya <0, c <0?

626.” JlKkuM MHOTOYJIEHOM MOJHA 3aMIHUTH 31pOYKY B PIBHAH-
Hi 3x? — 2x+ 4+ =0, n1od yrBOpujoca HEIOBHe KBaJpaTHe
pPiBHAHHA, KOpeHAMH AKOI'0 € YMCJIA:

1) 0 1 4; 2) =1 117

llopiBHANTe Bamil BIADOBIAIl 3 BIANOBIAAMH OJHOKJACHHKIB
1 ONHOKJAacCHUIIL. YU eTanmocd (abo Morio craTuchk) Take, IO
0 OlHi€el 3amadi 3HAIEHO pPi3Hi, ajle IpaBHUJIbHI BigmoBini?
O6roBopiTh Ie B KJjaci. 3’AcyiiTe, CKIIBKH pO3B’A3KIB Mae
KOJKHAa 3ajlada.

627." AKMM MHOTOYWJIEHOM MOMKHA 3aMIHUTH 31POYKY B PIBHAH-
Hi x*+0x — 1 +%=0, mo0 yTBOpHJIOCA HENOBHE KBaJpaTHE
PIBHAHHA, KOPEHAMH AKOI'0 € YHCJIA:

1)0 i —74 2) -4 i 47

628.” Po3B aXIiTh, DIBHAHHA:

X

1) x> 4g\ % | =0; 3) J:E—u:ﬂ;
X
2x’

2) 2% | x| -2x=0; 4) x* ——=10.

| x|
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629." PoaB’aKiTh pIBHAHHA:

3x°

| x|

=1.

1) x2-T x|=0; 3) 22" —

2) x2—6| x |+ x=0;
630.” IIpu axoMy 3HaAYeHHI @ piBHAHHS
(a —2)x*+(2a — 1) x+a? — 4=0¢:
1) niHIHUM;
2) 3BeleHUM KBaJpaTHHUM;
J) HEMOBHUM He3BeJeHHUM KBaJpaTHHM;
4) HEIOBHHUM 3BeJIeHUM KBaJpaTHHUM?

631.” BuszHauTe, IpH AKOMY 3HAaUeHHI a OJJUH i3 KOpPeHIB KBaj-
paTHOTO PIBHAHHA AopiBHIOE (0, 1 3HAUAITE APYIrUH KOPlHB
PIBHAHHA:
1)x*+ax+a—4=0;
2)4x*+(a—8)x+a*+a=0;
3)ax*+(a+3) x+a*— 3a=0.

YYUMOCS 3ACTOCOBYBATU MATEMATMKY

632. [lna o3elleHeHHA palloHY HOBOOYVIOB MICBEpPaja BHUILINAIA
KOIITH Ha 3akymieaw 80 camxaHIlB gepeB: o0 KamTaHIB 110
1400 rpH 3a camxaHelnb 1 30 Tonoas. CepelHA I[1HA OMHOTO
caJKaHId cTaHOBUTL 1320 rpH. CKINBKHM KOIITYBAaB OJHUH
cal¥aHeOb TOOOM?

633. OxgHa pyuka komrTye 9 rpH, a Habdip i3 4 pyyok — 30 rps.
3a AKYy HalIMeHNIy cyMy rpoieii Mo Ha npuadaTti 50 pydok?

2 )4 M
ﬁ BIPABU A7151 MOBTOPEHHS

634. BugonanTe mii:

: 2 o 2
1) 3—2{1_1—: : 1) 56;:1 ) bﬁ;
2a a b 14a
BT 72a°b
2) & + 2b: 5) —2 7 . (27ab);
ab C
3y 2 _ I, 6) 4a® -1 10a+5

¢ —4c EE—IE’ a -9 ' a+3 '

635. CrpoctiTh BHpas:

1) 10/3 <5+/48 + 2/75; 3) (5-+2) :
2) (3v/5 —+/20)V5; 4) (V18 —/3)v2 +0,5+/24.
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636. FAxui 13 rpadgikie Ha pUCYHKY 43 € rpadikoM QVHEKIIIL:

2
1) y=x% 2) y=2x; 3) yzf; APy =—1
2 X
S WH——
e FERAEH e e
EEEE L/ ] Bl \{J/ mEEEEE IEN TN i b k"’i/'-
CHeATTE g i s SW R ICUE !'|'E‘L [
e Ir.-‘l i _ NErE| AN . F S . 38 I-f"—f | | _
/1 58 2 _5\ }_ @ ) N i J |

© © ®

Puc. 43

@ YYUMOCSI POBUTH HECTAHOAPTHI W

637. ObuncnoBaJIbHAN ABTOMAT OTPHMYE Ha BXOJ1 KAPTHKY 13
yucaamMu (a; b) 1 BUugae Ha BUXOJA1l KapTKVy 13 YHCJIaMH

a+b 2 )
9 - 1 1 . qH MO Ha sa JOIIOMOI'Oo IIbOI'0O aBTOMaTa
_+_

i b;

3 KapTku 13 unciaamu (0,2o; 1000) oTpuMaT KapTKy 13 4McC-
namu (1,253 250)7

19. Qopmyna KopeHiB KBagpaTHOro

PIBHAHHSA

SHalouH KoedinieHTH a 1 b pIBHAHHSA NIepIIoro cTeneHa ax = b,

L= P r E}
MOKHa 3HAUTH HOro KOplHb 3a (hopMyJiow X = —.
(

Busenemo hpopmyay, sKa nae sMory 3a KoedilmleHramMma a, b1 c
KBaJpaTHOTO PiBHAHHA ax” + bx + ¢ = 0 3HAX0AUTH HOTro KOpEeHi.
Maemo:

ax’+bx+c=0. (1)

OcklapkH a # 0, TO, IOMHOMHUBIIN 00OHMABlI YacTHUHH IILOTO
pPiBHAHHA Ha 44, OTPHMAEMO PiBHAHHSA, PiBHOCHJILHE JAHOMY:

da°x* + 4dabx + 4ac = 0.
BumiammMo B J1B1M YacTHUHI ILOTO PIBHAHHA KBaJIpaT ABOYJIEHA:
da’x®+ 4abx + b> —b* + 4ac=0;
(2ax + b)* = b* — 4ac. (2)
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IcEyBaHHA KOpeH1B p1BHAHHA (2) Ta 1XHA KLIBKICTE 3aJI€3KATh
BiJl 3HAKa 3HauYeHHA BHpasy b — 4ac. lle 3HaueHHA HaA3MBAIOTh
OUCKPHMIHAHTOM KBAJIPATHOrO piBHAHHA ax” + bx + ¢ =0 1 mo3nHa-
yawTh 0YKBOIO D, ToOTO D =b* — 4ac. TepMiH « ITHCKPHMiHAHT »
NOXOJIHUTE Bl JaTHHCBKOI'O cJjioBa discriminare, mo O3HAYaE
«PO3PIZHATH», «PO3ALIATH»,

Tenep piBHAHHA (2) MO Ha 3anMcaTH Tak:

(2ax + b)*=D. (3)
Moxcnausl Tpu sunaaku: D < 0, D=0, D =0,

1. dxmo D <0, To plBHAHHA (3), a 0T¥e, 1 pilBHAHHA (1)
KopeH1B He mae. Cropasil, npH OVIb-AKOMY 3HAYEHH]1 X BHpA3
(2ax + b)* HaOyBae TiNIBKH HeBiJl'€MHHX 3HA4YeHb.

BucHoBOK:

axuo D <0, mo keadpamne pi6HAHHA KOPEHLIE He MAE.

2. dAxmo D=0, 1o piBHAHHA (3) HaOyBae BHIIAIY
(2ax + b)*=0.

b
oBlncH 2ax+b=0; x=——.

2a
BucHOBOK:

axwo D=0, mo keadpamne pi6HAHHA Ma€ 00UH KOPiHb
b

X=—,
2a

3. Axmoe D > 0, To piBEAHEHES (3) MOKHA 3alIMCaTH YV BUTJIAII

2ax+b): =(VD) .
3Bincu 2:1:r+b:—\/1—) abo 2:1.t:+b:\/ﬁ.

b-+D -b+JE_

Tonl x= - abo x =
2a 2a

BucHOBOK:

akwo D > 0, mo keadpamHe piHAHHA Ma€ 064 KOPEHL

I D
b+ D

~ -b-+/D

2a 2a

Xy X,
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3aCTOCOBYIOTE TAKOX KOPOTKY (hopMy 3amucy:

 —b++/D

2a

X

e sanmnec Ha3zMBawTE (hOPMYJI010 KOPEHIB KBAJIPATHOIO pP1B-
HAHHA ax” +bx +c = 0.

Orpumany GopMyJy MOMHA 3aCTOCOBYBATH U YV BHOAAKY,
rKoau D =0. Maewmo:
“b+~O LD

X ——
2a 2a

ITlig yac po3B’sA3yBaHHA KBaJJpaTHUX DPIBHAHL 3PYYHO Kepy-
BATHCA TAKHM aJIrOPHUTMOM:

¢ 3HAUTH NMUCKPHUMIHAHT [D KBaJpaTHOI'O PIBHAHHS;
e grmo D <0, To v BIANMOBIAl 3aIHcaTH, 1[0 KOPeHIB HEMAaE;

e grIro D =20, To ckopucTaTucd (hopMyJI0K KOpPEeH1B KBaJIpaT-
HOI'0 P1IBHAHHA,

Armo apyruii kKoedinieHT KBaJpaTHOI'O PIBHAHHA HOJATH
V BUTAA1 2k, TO MOMKHA KOPUCTYBATHCA 1HINO0W (POPMY.JI0K0, KA
B DaraThoxX BUINIaJKaX IMOJIermye o0UMCcJieHHA,

PoarnaHeMo KBajpaTHe piBHAHHA ax- + 2kx +c¢=0.

3HaleMo Horo ITMCKPUMIHAHT:

D=4k*—4ac = 4(k* — ac).

ITozraunmo BuUpas k* — ac depes D,.

Armo D, 20, To 3a hopMyJiow KOPEeHiB KBaJJpaTHOTO PiBHSAH-
HA OTPUMYEMO:

“ok+.ap, -2r+2D, 2(-k+,D,) -k+.D,
- 2a - 2a a ’

H el —

2a
»t B,
a

INPHRJIAN 1. Po3p’s:XiTh pIBHAHHA:
1) 3x¢—-2x42485=0: 4) x* - 6x+11=0;
2)—0,9x° 8% —2=0; 2) dx*—16x+ 3 =0.
3) x2+H5x—-3=0;
Posze’szannasa. 1) llna nanoro piBHAHHEHA a =3, b=-2, ¢ =—16.
INUCKpUMIHAHT PIBHAHHA

D=b"—-4ac=(-2)" -4-3-(-16)=4+192=196.

T00TO X = ,Aie, =k — ac.
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2-+/196 2-14 2+14 8 2
Otxe, x, = - =—2A, X, = . :EZEE'

Bidnosgidwb: —2; 23.
2) Maemo: D =2° —-4-(-0,5)(-2)=4—-4=0.
OT:xe, N1aHe PIBHAHHA Ma€ OJUH KOPIHb;

~2++/0

3= =0
-1

3ayBaXMMoO, IO JaHe PIBHAHHSA MOKHa pPO3B’ A3aTH 1HIIHM
cnocobom. lloMHOMKHUBIIKM ODMIB1I YacTHHU pPIBHAHHA Ha —2,

OTPHMYVEMO:

xt—4x +4 =0,
SBigcE (x —2)°=0; x—2=0; 192
Bidnosidw: 2.
3) D=5"-4+1+(-3)=25+12=3T1.
_—5+~./:ﬁ

_5- /37
g 2

Bidnosgidbs MO¥HA 3allUCATH OIHHM i3 HOBOX cHocobiB:
-2 —~37 -5+ 37 Ps —a T+ /37T
2 2 -

4) D=(-6)"-4-1-11=36-44 =-8 <0.

OT:xe, pIBHAHHA HEe Ma€ KOPEHIB,

Bidnogidb: KOpeHIB HEMAE.

5) Ilogamo naHe piBHAHHA Vv BAMIANL 5x°+2:(-8)x+3=0
i 3acTocyemo (hopMyJIy KOpPEHIB 1A piBHAHHA BHAV ax” + 2kx +
+ec=0:

PIBHAHHA Ma€ JBa KOpeHi: x, = 5,

D, =(-8)"=5-3=49;
8 1

- 8+ 7T
X s, X = mg
5 51 5
1
Bidnosids: E; 3. 4
TIPHRJIAJL 2. Poas’sxiTh piBHAHHS:
, 59 5
1) 2% +6x> =16 = 0; 3) 9x° - 8x+ 1=1+ -
X — X —

2) 2 —10(x/x) —24=0;

Poszé’aszanna. 1) Maemo: x°+6|x|-16=0.
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IIpn x=0 orpumyemo piBHAHHA x°+ 6x — 16 =0, gake mae
KopeHi —8 1 2, ale KOopiHL —8 He 3aJl0BOJILHAE VMOBY x = 0.

IIpu x <0 orpumMmyemo piBHAHHA x°—6x - 16 =0, ke mae
KOopeHl —2 1 8, ajle KOplHEL 8 He 3aJl0BOJILHAE YMOBY x < (.
Bidnosidn: —2; 2.

2
2) OcKLIBKH (\E) =x npua x=0, To MyKaHl KOpeHl MawTh
3aJJ0BOJIBHATH 1Bl YMOBH ofHodacHO: x2—10x—-24=01 x=0.
¥ TakoMy pasl roBopdaTh, 1[0 JaHe PIBHAHHA PIBHOCHUJIBLHE CHC-
| x*—-10x-24=0,
TeMl
x=0.

PiBHaEHA x*— 10x — 24 =0 Mae KopeHi —2 1 12, ofHaK Ko-
piHE —2 He 3a0BOJLHsAE YMOBY x = 0.
Bidnosgidn: 12.

_ ; C[9x2—8x=1, .
3) llaHe p1BHAHHSA pIBHOCWJILHE CUCTEMI 1 SBLJICH
o=l 0.
1
{sz—sx—lzﬂ, ol abox=-—, 1
1- 9 x-= _E.
el o o i B
. , 1
Bidnosgidwb: % -
IIPEI{JIAH 3. llpn axomy 3HaueHH1 b Mae €eIMHUN KOpPlHB

PIBHAHHA:

1) 2x2—bx+18=0;

2D +6) x> —(b—2) x+1=07

Po3ze a3anna. 1) llane PIBHAHHA € KBaJ[paTHUM. BoHO Mae
EAUHHUH KOpP1HBb, AKINO HOI'O JUCKPHMIHAHT JOPLIBHIOE HYJIIIO.
Maemo:

D=b"-4-2-18=0" —144;
b* — 144 =0;
o0=—12 abo b=12,
Bidnogidb: b=-=12 abo b=12.

2) Illpu b=—-6 orpuMmyemMo JMiHINHe pIBHAHHA 8x + 1 =0, dake
Ma€ OJHH KOpiHE.

IIpn b # —6 naHe piBHAHHA € KBaJJpaATHUM. BoHO Ma€ e JHUHHIT
KOpPiHb, SKIIO0 MO0 IUCKPHUMIHAHT JOPIBHIOE HYJIIKO:

D=bB-2V—-4((b+6)=0°—4b+4—4b— 24 =b°— 8b — 20.

Maemo: b —8b—20=0, zBincu b=-2 abo b=10.

Bidnosgidv: b=-2, abo b=10, adbo b=-6. 4
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Kinbka nokoniHb y4uTenie maremMaTtukm Habyesanu negaroriyHoro
noceiny, a ixHi y4Hi Ta ydyeHuui nornmbnioeany CBol 3HaHHS,
KOPUCTYHOYUCh YYyOOBOK KHWXKOK «KBaapaTHI DIBHAHHSA»
BAMCKY4Y0ro ykpaiHCBLKOro nenarora il Matemarmka
Mwukonu AHgpinosu4ya Yainkoecekoro (1887-1970).

M. A. HalMKOBCbKWK 3aNULLUME BENWUKY HAYKOBY 1 NeaarorivyHy
cnaguimHy. Noro poboTu BigoMi ganeko 3a Mexamm YkpaiHu.

M. A. YaNKOBCbLKMHA
(1887-1970)

HOro PIiBHAHHA? 2. AK 3aneXuTb KiNbKICTbh KOPEHIB KBaapaTHOoro
PIBHSAHHSA Bif 3HaKa AMckpuMiHaHta? 3. 3anuuwlite dopmyny Ko-
PEeHIB KBaOpaTHOro pIiBHAHHA. 4. FKWM anropUuTMOM 3PYYHO KO-
PUCTYBATMCA Nif 4ac PO3B'A3yBaHHA KBaApaTHUX PIBHAHL?

7 ﬁg}%w &

I : I 1. 3HaYeHHs SKOro BUpa3y Has3uealTb AUCKPUMIHAHTOM KBanpar-

638.° 3HaliniTe NTUCKPUMIHAHT i BH3HAUYTe KiNbKicTh KOpeHIB

PIBHAHHA:

B+ 2x—4=0; 3) 2x2—-6x—3,5=0:

2) x2—3x+a=0; 4) ox2—2x+0,2=0.
639.° fike 3 HaBeleHHUX PiBHAHBL Ma€ JBa KOPEHIi:

1) x*+4x+8 =0: 3) 4x*—-12x+9=0;

2) 3x%— 4x €.20; 4) 2x*—9x +15=07
640." fIxke 3 HaBeeHNX PiBHAHB He Ma€ KOPEHIiB:

1) x2—6x+4=0; 3) 3x2+4x—2=0;

2) 5x°—10x+6=0; 4) 0,04x* - 0,4x+1 =07
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641.° Po3B’s3KiTh piBHAHHA:

1) x*—4x+ 3 =0; 9) 3x*—4x— 2 =0;
2) x*+2x—-3=0; 10) 10x* - Tx—3=0:
3)x2+3x—4=0: 11) —5x% + &2 = 0
4y x“—4x—-21=0; 12) —6x%— THsN =0
D) x*+x—506=0: 13) 3x*+Tx+6=0;
6) x»*—6x—7=0: 14) x* —4x+1 =0;
7 —x?+6x+55=0: 19) 2x*— - 4=0;
8)2x2—-3x—2=0; 16) x*= 8x + 20=0.
642." Po3B’aAXKiTh pIBHAHHA:
1) ¥2—3x+2=0; 6) 2x2+x+15=0;
2) x*+12x-1a=0; 7Y 6x2+Tx—5=0;:
3) 22— Tx+10=0; 8) 18x2—9x—95=0;
) x2—x—T72=0; 0N x—6x+11 =03
9) 2x*—Tx—4=0; 10) x*—-8x+12=0.

643.° Ilpu axuxX 3HaYeHHAX 3MiHHOI € piBHUMH 3HaYeHHH:
1) MmHOroueHiB 6x*—2 1 5 — x:
2) nBouneHa y — 6 i Tpuunena y* — 9y + 3;
3) TpuuwieHiB dm*+4m+2 i 2m*+ 10m + 87

G44." TIpu AKHX 3HAYEHHAX 3MIHHOI € PIBHUMH 3HAYeHHSHA:
1) nBounena 4x+ 4 i Tpuunerna 3x°+ d5x — 10;
2) Tpuunenis 10p?+10p+8 1 3p>-10p+ 117

645.° 3HaliniTh KOpeHi piBHAHHA:
1) (2x — 9)dx +2) = 18;
2)(dx—-3)*+@Bx—-1)3x+1)=9;
3)(x+3¥—(2x—1)*=16;
4) (x — 6)* - 2x(x + 3) =30 — 12x.

646.” Po3B’'aXKiTh piBHAHHS:
1)(¥=>4)=4x—11;
2)(x+3)P+(x—T)x+T7)=6x—19.

647.° 8ualiniTe HaTypallbHe YUCJI0, KBajJpaT sKoro Ha 42 6iab-
MM 3a JaHe YHUCJIO.

648.° 3HallniTE DepUMeTp NPAMOKVTHHKA, ILIOINA AKOr0 HOPiB-
HIoe 70 cMm®, a ogHA 31 cTOopiH Ha 9 cMm OinbmIa 3a Apyry.

649." Jl1obyTOoK ABOX uMcel JopiBHIOe 84. 3HalAiTe Il UMcia,
AKIIO OJHEe 3 HUX Ha 8 MeHIIle BljJ Apyroro.

<= 650." Po3B'a:KiTh PIBHAHHA:

2
1) 2x2+x/5 —15=0; 3) Ig“*—z"’;a:—l;

4x* 417 &Hz=1
2) 2972 (/6 -1)-/6 =0: | P el W

3 9 6
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651." Po3B’AXKiTh pIBHAHHA:

2" +x x+3

1) x*+3x/2+4=0; 3) — - =¥l
2) x? —x(+/3+2)+2V3=0;
1
652." IIlpn saxomMy 3HaueHHI @ 4YHCIIO 1 € KOpeHeM pIBHAHHSA

a’x*+4ax — 5=07
G:’jS.' IIpn sxoMy 3HauYeHH] @ 4ucia0o 2 € KOpeHeM pPIBHAHHSA
—0,9ax — 3a” =071
gﬂﬁ-_i HobyToOK IBOX HMOCHIAOBHUX HATYPaAlbHHUX 4YHcesJ Ha 89
= finpmuit 3a ixHIO cyMy. SHAHAITL i YMCIIA.

Eﬁ}d CyMa KBaJpaTiB JBOX IOCJIJIOBHHUX HATYPAJLHHUX UHCEJ
NOPIBHIOE 3060. SHAHIITE II1 YHCJA.

696." Big KBaapaTHoOro apkyila KaApTOHY BlAp13alll CMVEKY
y opMl NPpAMOKYVTHHKA 3aBIIUPHIKHA J CM 1 3aBIOBKKH 31
cTOpoHY KBaapaTa. Ilnonia penrru apkyia ctaHOBATE 40 cv”,
fIxoro Oyna oBA<HHA CTOPOHH KBAaJIPATHOTO apKVyIila KapTOHY?

657." Big npaMoOKyTHOro apKyila namnepy 3aBIoB:KKH 18 cMm Bia-
pl3ajid KBalpaT, CTOPOHA AKOro JOPIBHIOE HMIMPHUHI apKVIIIA.
ILnoma pemTy NpAMOKYVTHHKA CTAHOBUTE 72 eM®. flKkoio Ovia
IMAPHHA apKyIllla nanepy?

608." SHAUIITE KaTeTH NPAMOKYTHOIO TPHKVTHHKAa, AKIIO OOAUH
13 HUX Ha 14 cM MeHIIINK BiJ Apyroro, a rinoTeHysa JO0piBHIOE

34 cM.

60Y. 3HAUOITE CTOPOHM NPAMOKYTHHKAa, AKIINO 1XHA PISHUILA 10-
piBHI0OE 31 ¢M, a AlaroHalb NPAMOKYTHUKA JOpiBHIOE 41 cM.

660." [loBemiTh, 0 KOJH cTapInHil KoedillieHT 1 BiIbHUHI 4JieH
KBaJpaATHOTIO PIBHAHHA MAalOTh P13H1 3HAKH, TO PIBHAHHA MAae€

IBa KOpeHl.
661." (CmapodaeHsa iHdiilcbka 3adaua.)

Ha paBi 3rpal po3AlIHABIINACSE,
Masnou B ral BecelIlLIHCE.
OnHa BockMa 1X B KBAZparTi
Y Kymiax moTillHO T'paJiH.

A mTBaHAIIATE Ha JlaHax

To Bucinn, To cTpuOAIIH.
Pazom cKlIBKH, TH Al3Halicd,

Masno 6yno y Tomy rai?

662.” 3raiiiTh TPH NOCJAIJOBHUX HENIAPHUX HATYPAJIBHUX YHCJIA,
AKIIO0 KBalpaT Meplioro 3 HUX Ha 43 OLIBIIHE 3a MOJIBOEHY
CYMYV IIpVIroro Ta TpeThoro.
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663." 3HAUIITE YOTHPH MOCA1JOBHUX MAPHUX HATYPAIBHHUX YHC-

Jla, AKIINO CyMa Meprioro Ta TPeThoro 4Yuces yV o pas3lB MeHIIa
BiJ HOOYTKY APYIroro Ta 4eTBepTOro 4ucel.

664.”" ¥V TypHIipi 3 ¢yrdoay Oyno 3irpano 36 maruiB. CKiIBKH
KOMaHJ O0paJsio VY4aAcTh YV TVPHIpPL, AKII0 KOXMHA KOMaHIa 31-
rpajia Io OJJHOMY pa3sy 3 KOXKHOK 3 pellTH KoMaH[?

665.” CK1LIBKH CTOPIH Ma€ MHOTOKYTHHUK, SKINO B HHOMY MOXKHA
npoBecTu 90 miaroHaneii?

666.” Po3B’a:KiTh pDIBHAHHA:

2
1) | x2+Tx—4|=4; 4) IE+|4I|—12=U;
X
2) 5x>—8 | x |+3=0; 5) x2—8+vx® +15=0;
3) x| x|+6x—5=0: 6) x%+4+/x2 —12=0.
667.” Po3B’aXKiTh pIBHAHHA:
3
1) | 22+ 10x— 4 | = 20; 3) |I [—14;1:-15:{]';
X
2) x| x|+ 12x — 45=0; 4) x* =8vx*-9=0.
668." Po3B’aAKiTh PIiBHAHHA:
3 3 2
1) x* +2x + = +80; 2) x*+8(Vx) —33=0.
A = el
ObroBopiTk ¥ KJacl, AK BILIUBa€E Y 3a7auvl 1) HAagBHICTE BU-
pasy _ 9 Ha BIJIMIOB1b.
x-8
669.” Po3B’aAXKiTh PIBHAHHA:
1 1 2
1) 6% +5x———=1—+ % 2) 5x° -14(Vx) -3=0.
x+1 x+1
670.” Ilpn axkux 3HaUYeHHAX b Ma€ € JMHHUI KOpPiHb PIBHAHHA:
1Y 2x°+4x—b=0; 2) 3x*—bx+12=07
671." Ilpn akux sHaAUYeHHAX b Mae € JUHUIH KOp1HL PIBHAHHA:
1) 6x*—18x+b=0; 2) Bx*+bx+2=07
672." IloBeniTs, 110 IpH OYVAL-AKOMY 3HaUeHHI p Ma€ IBa KOpPeHi
PIBHAHHA:
1) 4x* — pfig 3 = 0; 2) x*+px+p—-2=0.
673.” [loBenliTs, 110 IIpU OVIL-AKOMY 3HAYEHH] /M He Ma€ KOpPeH1B
PIBHAHHA:
1) x2+mx+m?2+1=0; 2) x2—2mx+2m*+9=0.

674.” HoBeniTh, o nNpu Oyab-AKOMY 3HadYeHHiI b piBHAHHA
x*+ bx — 7=0 Mmae gBa KopeHi.
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675.% Ilna KoHOrO 3HAUEHHS @ PO3B’AMKITHL DIBHAHHA:
1)x*+(3Ba+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.

676.% Jlnsa KoKHOTO 3HaYeHHS @ po3B’sKiTh piBHAHHS:
1) x*—(2a — 5) x — 3a* + ba =0; 3)ax*—(a+1)x+1=0.
2) x*+(3a—4) x —12a=0;

677. IIpn AKkUX 3HAUYEHHAX b Ma€ €IWHWIl KOPiHbL DIBHAHHA:
1)bx2—6x—T=0;
2)(b+3) x*—-(b+6)x+3=0;
3)(b—4)x*+(20—8) x+15=07

678.7 Ilpu AKUX 3HAUYEeHHAX b Mae eIUHUI KOpiHb piBHAHHS:
1) bx? + 2+ b =0; 2)(b+38) x2+(b+1) x—-2=07

YYNMMOCS 3ACTO cc}m}w MA TEMAT@?

679. Denip 1 Onecd 1Xanu B OHOMY I1o13a1. Penlp ¢1B V ABaHA-
IATUH BAroH B1J I'oJIOBH moisga, a Onecda — v MIocTUH BATrOH
13 XBocTa noizjaa. Bugasunocsd, M0 BOHU 1IVTh V TOMY caMOMY
BaroHi. CKiJIbKM BaroHiB y moiami?

680. V kEmKNOI OpaKkyve KilbKOX apKymiB. JIiBa cTopiHKa po3Bo-
poTy Ma€e HoMep 24, a ipaBa — o3d. CKINBKH apKVyIIiB OpakKye
MiK IITMMH CTOpPiHKaM#u?

' BrPash ans HDETGPL:@A

681. Ha KoopauHaATHIN IUIOM[UHIL ITO3HA-

ynia Touky M (puc. 44). I'padikn | | | M

AKHX 3 JaHUX (pYHKIOINA ODpPOXOIATh

yepes TOuky M 1 He NpoxXoAsThs yepes |

IMOYATOK KOOPAMHAT: | M

1Yy =x7% | | |

2)y = —ESI; | b |

|

3) Yy=——; - — 5
X 0] 4 x|

4) 4=2 %1 "

682. CopocTiThk BUpas

(a+b 4b]_u+b
(a a+b

a-—b Puc. 44
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683. PoaramyiiTe B IOpAAKY 3pOCTaHHA uncia /17, 3\/5 14,

684. PobiTHUIA Majga BHroroBadTu moaHa 10 geraneit. Ilpo-
Te BOHA BUTOTOBIAJA IoaHda 12 neranen, 1 B:xe 3a 2 OHIL 110
3aKlHUeHHA TepMIHY poDOTH 1M 3alHUINHUIOCHA BUIOTOBUTH
6 pmeraneii. CKLIBKH JeTajieil MaJjla BUTOTOBUTH POOITHHILA?

685. € OpyxXT cminaBiB ABOX COpPTiB, AKi MieTatrs o % 1 45 %
HiKeJaw BignoBigHo. CKiIbKH TOHH OpYXTY KOMKHOIO i3 IHAX
copTiB Tpeba B3dATH, mob ogep:xatu 120 T cniaBy, AKMHA Mic-
TUTE 30 % HiKemr0?

== roTyemocs 10 BMBYEHHS HOBOI TEMM,

686. Po3B’axKiTh pIBHAHHSA, SHAWAITE cyMYy Ta AoOyTOK HOT0 KO-
pPEHIB Ta NMOPIBHANTe 1X i3 APVIrUM Koe(illieHTOM 1 BiJIbLHUM
YJIeHOM pIBHAHHSA:

1)x—4x—-12=0: 2) x*+9x+14=0.
687. 3anoBHITE TAODNUIO, e a, b 1 ¢ — KoeIII€EHTH KBAIpaATHOI'O
piBHAHHA ax*+bx+c=0, a x, 1 x, — Horo KopeHi:

. C
PIBHAHHA —— ; il B ot A

Tx2—8x+1=0
6x+ 13x — 15 0

@ ubluot:ﬂ POEMTNCTAH.&APTHI KPOKM

688. HoseniTs, mo 3i 101 xkybuka, nodapdboBaHOro B JOBiJIBHI
KOJLOpH, MOxKHa BuOpaTu abo 11 KyOHKiIB 0OHOIO KOJBODY,
abo 11 KyOHKIB pi3HOTI'0 KOJBLOPY.

20. Teopema BieTa

l'oTyrouncsk 10 BUBYEeHHA ILOI'0O IVHKTY, BU PO3B A3aJIH BIIpa-
B 686, 687. MoxxkauBo, IIi BOpaBH MOifKaszajly BaM, K cyMa
Ta JOoOYTOK KOpPEeHIB KBaJpaTHOr0O pPiBHAHHSA IIOB A3aHlI 3 HOIo
Koe(dloleHTaMH.
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Teopema 20.1 (meopema Biema):

Axmo x, i x, — KoOpeHi KBAApPaTHOro piBHAHHA ax” +bx + ¢ =0,
TO

c
X, Xy =——y Xl =—.
a a

HosedeHn HA. YMOBOIO TeopeMH IepesdaueHo, M0 JaHe KBaj -
paTHe pIBHAHHA Mae KopeHl. Tomy #Horo AucKpuMiHAHT [ He
MOKe OYTH Biji’eMHHM.

Hexait D > 0. 3actocyBasimu (popMyJIV KOpPeHIB KBaJpPaTHOTO
PlBHAHHS, 3alIUIIEMO:

—b + «,/E

—b-+D

Xy Xy
2a 2da
b-JD -b+D -b-VD-b+D b
Maemo: x, +x, = - & = ——
2a 2a 2a a
2
b-vD -b+VD (-0’ -(ND) 8*'-D B=(¥®-4ac) -«
IIIE — . = 3 = > — 3 = —,
2a 2a da da da a
i —b
Hexait D =0. ¥ npoMy pasi BBaKaloTh, 110 X, = X, = s
Maemo:
-b b bh* 4dar ¢
x1+:|:2:2*(u—J:——, XX = Fr——-— 4
2a a 4a da a

Hacnidox:
AKmo x;, 1 ¥Xs — KOpPeHl 3BeJeHOr0 KBAJAPATHOI0 PIBHAHHSA

x*+bx+¢=0, 1O
Il ‘I"xﬂ:_b,
:El.t'z:ﬂ.

IHmUMHU cJaoBaMH, cyMa KOpeHie 38edeH020 KeadpamHozo
pieHAHHA JopisHioe dpyzomy kKoegiuienmy, ysamomy 3 npomu-
AeHCHUM 3HAKOM, a do0ymok KopeHie JopieHIOE BIAbHOMY YJAEHY.

Teopema 20.2/(ebepnena do meopemu Biema):

= - b L E -
Axuro uuena o i P rari, mo oo +pPf=—— i o =—, T0o Ui uncaa
(/8 (r

€ KOpeHAMH KBAJIAPATHOrO PIBHAHHSA
ax*+bx+c=0.
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HoeedeHHsa. PoarnaaeMo KBaJipaTHe piBHAHHA ax” + bx + ¢ =0.
IleperBOpHUMO HOI'0O V 3BelleHe:
b c

x*+—x+—=0.
a a
3riHo 3 YMOBOIO TeopeMH Iie PiBHSHHS MOKHA 3allCaTH TaK:
x2— (o +B) x+op = 0. (%)

IIigeraBuMO B JIBY HACTHHY IILOIO PIBHAHHSA 3aMICTh X CIIO-
YyaTKy 4HCJIO O, a HoTiM uucao P. OrpaMyeMo:

o —(a+pP)oa+ap=c*—ao*—ap +ap=0;

B2~ (cu+PB) B+ =B* OB B* + aB = 0.
Taxum umHOM, UYHcia O i P € KopeHAMH piBHAHHA (¥), a oTxe,
i KOpeHAMHM KBaJIpaTHOTO piBHAHHA ax°+bx+c=0. 4

Hacnidox:

Armo uneaa o i f ragi, mo o+ pP=-b 1 owp =e¢, To 11 uHcaa
€ KOPeHAMH 3Be/IeHOr0 KBAJAPATHOr0 piBHAHHA x° + bx + ¢ =0.

Ileit HacHiOK Ja€ 3MOry po3B’A3VBATH JiedKl KBaJpaTHi piB-
HAHHS VCHO, He BUKOPUCTOBYIOUH (hopMyJIYV KOPeH1B KBAJIPATHOT'O
PIBHAHHA.

IIPHEJAJ 15 3HaiigiTe cymy Ta Ao0YyTOK KOpeHIB PiBHSAHHSA
3x*—15x+2=0.
Pozg’azaHHuA. 3’ AcyeM0, UM Ma€ JaHe PiBHAHHA KOpPEHi.
Maemo: D =(-15)°-4-3-2=225-24>0. Ot:xe, piBHAHHA
Ma€ OIBa KOpeHl X, 1 X..

Topnl 3a Teopemolo Biera x, +x, =——=09, x,x,=—. 4

MJIA,II 2. 3BHalaiTek KoedinmieHTH b 1 ¢ piBHAHHA
x*+bx+c=0, AKI0 HOro KOpeHAMH € uucaa —7 i 4.

Posze’azanna. 3a Teopemow Biera b=—(-7+4)=3,
c=—7{"4=-28. 4

IIPHKJIA]L ﬁ.‘ CKIamiTh KBajipaTHe PIBHAHHA 13 IIJIMMH Koe-
(hilieHTAMH, KOpeHl AKOro JOPIBHIOOTE:

5 ﬁ-ﬁimﬁ

1) 41 ——; 2
) 7 : 2 2

Pose'gazanusa. 1) Hexait x;, =41 x, = i)
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g

5 23 5 20
Toml x, +x,=4——=—; X,X :4'(——):——.
'ﬂ; 1 2 Tr T 172 T T
3a TeopeMol, od0epHeHOKW 10 TeopemMu Blera, yHciaa x; 1 X, €

. 23 20 ‘
KOpeHAMH piBHAHHE X — —x— —=0. IToMHOXUBmMHE 00HABi

T 7
YJacTHHH OLOTO PiBHAHHA Ha 7, OTPHMYEMO KBaJIpaTHe PIBHAHHA
13 MIIUMH KoedlIleHTaMu:
Tx?—23x—20=0.

6-7 6+/7
¥ Xa = .

2) Hexan x, =
: 2 E 2
= 6-7T 6++7T
Toni X, +x,= \F+ \/_:ﬁ,
2 2
6—+7 6++7 36-7 29
Xk = ’ ==
2 2 4 4

: . 29 :
OTxe, X, i X, € KODeHAMH piBHAHHA X  —6x + ~ 0. 3Bigcn

IMYKAHUM € piBHAHHA 4x°—24x +29=0. <

INPHKJAL 4. Bigomo, mo x, i x, — KopeHi piBHAHHSA
2x*— 3x — 9=0. He po3B’a3y10un piBHAHHA, 3HAHIiTh 3HaUEeHHA

1 1
BHpasy o
X2 X

; 3 9

Posze'a3aHnnd. 3a TeopeMmolo Bieta x, + x, = >’ xX,x, = ==

®paHLy3bKMil MaTemMaTuk,
3a haxom KPUCT.

Y 1591 p. ynposaaus BykBeHi
No3Ha4YeHHA He nuwe Ansg HeBIAOMKX
BEIM4YUH, ane n ans Koe@iuleHTIB
PIBHAHb, 3aBOAKW YOMY CTanNo
MOXJTMBMM BUpPaXaT BNacTUBOCTI
PIBHAHb Ta IXHI KOpEHI 3aranbHUMM
dopmynamu. Cepen CBOIX BIAKPUTTIB
cam Biet ocobnmBo BUCOKO
LIHWMB YCTAHOBNEHHA 3aNeXHOCTI
MIXK KOPEeHAMW U KoedIuieHTamMK
PIBHAHD.

®paxcya Biet
(1540-1603)
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; 1. 1T %48 3§ ( 9) 1
Tonl Mmaemo: + —= =—:il—|=—-.
Xy : 5 2 2 3
1
Bidnogidw: == <

INPHKJAJL 5. Yucno 4 € kopereM piBHAHHA 3x° — 10x + n=0.
OHaAUJITE APYIrUl KOpPlHb PIBHAHHSA Ta 3HAYEHHA n.

Posze’asanna. Hexail x, 1 x, — KOpeHl JaHOro piBHAHHA,
npuyoMy x,=4.

; 10 : 10 2
3a Teopemolo Biera x, +x,=—. Tom x,=—-4=——.
3 3 3

n 8

Maemo: —=x,x, =——, n=-8.
3 3
2
Bidnosidb: .1:2:—5, n=-a 4

INPHERKJA] 6. CkiaaiTsh KBaJpaTHe PIBHAHHSA, KODPEHI SKOTO
Ha 4 6inbimi 3a BiAmoBifHI KopeHi piBHAHHA x*+ 6x — 14 =0.
Pose’sazanna. Hexall x, i x, — KopeHI JaHOrO PiBHAHHA, X,
1 X, — KOpeH1 IMYKaHOTo plBHAHHA.
3a YMOBOWO X, = x; +4, x, =x, +4.
3a Teopemorw Biera x, + x,=-6, x,x,=—14.
Toni Maemo:
r F -9 S =y — .
X, tx, =% +4+x, +4=(x, +x,) +8=-6+8=2;
s = (x;, +4)(x, +4) =2, + 4(x; + x,) +16 =
=-14+44-$)+16=-22,
OT:Ke, 3a TeopeMoK, 00€pHEHO0I0 10 TeopeMH BieTa, miykaHuM

€ piBHAHHA x° — 2x — 22=0.
Bidnosidv: x*—2x=22=0. 4

1. Chopmyniwointe Teopemy Bieta. 2. Chopmynionte Hacnigok
H 3 Teopemu Bieta. 3. Chopmyniointe Teopemy, obepHeHy Ao Teo-
pemu Bieta. 4. ChopmynioinTe Hacnigok 3 TeopemMun, obepHeHol

no teopemu BieTa.

AR FOBOPUMO TA MULIEMO YKPAIHCEKOK MPABUIIEHO

HIMOMOBHOI'0 NOXOAKeHHA 3BYK [ii] mepenaemo OyK-

A B CKJIaJ1 OykBocnony4eHs [#e], [#i], [#y], [i1a] — OykBamu €,
‘.-.;r m, KoHeeep, npoexm, Coep, I'aimi, lOnoHa, Icasa, poaib.
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689.° YoMy mopiBHIOE cyMa KOpeHiB piBHAHHA x°+ dx — 10 =0:
1) 5; Z2) —8; 3) —10; 4) 107

690.° Yomy nopiBHIOE N0OYTOK KOpeHiB piBHAHHA x2 — 14x +12=0:
1) —14; 2) 14; 3) 12; 4) —127

691.” He po3B’aA3yioun piBHAHHS, 3HAHIITE cYyMy Ta JOOVTOK
MOro KOpeHiB:
1) x2+6x—32=0; 3) 2x*—6x+3=0;
2) x*—10x+4=0; 4) 10x*+42x + 25 =0.

692." He po3B’A3yIOUH piBHAHHSA, 3HAHTITL cyMy Ta JOOYTOK
MOro KOpPeH1B:
1) x2-12x—-18=0: 3)3x*+Tx+2=0;
2) x2+2x—-9=0; 4)Ysdx:—8x+27=0.

693.° Kopueryounck TeopeMolo, obepHeHOo0 10 TeopeMH Biera,
VCTAHOBITH, YA € KOPeHAMH PIBHAHHA:
1) x2—8x+12=04yucna 21i 6;
2) x2+x—956=0 uyncna =7 i 8:
3)x2—13x+42=0 uncCha.o i 8:
4) x2—20x—99=04gucna 91 11.

694.” Kopucryounchk TeopeMolo, o0epHEeHO0 J0 TeopeMu Biera,
VCTAHOBITH, UM € KOpeHAMH PIBHAHHA:
1) x*+2x—3=0u4mcaa 11 —2;
2) x*+D5x+6=0 unecna -2 i 3.

695.° 3ualiniTe KoedinieHTH b 1 ¢ piBEAHEA x% + bx + ¢ = 0, AKIIO
MOro KOpeHdaMH € 4YHcJa:
1) -8 1 &; 2)4 1 9.

696, 3rainiTe KoedinieHTH b i ¢ piBHAHHEA x° + bx + ¢ =0, armo
Horo KoOpeHAMH € 4YHcJa:
1) &/W0,9; 2) 10 1 —20.

697." CKnaalTe KBaJpaTHe PIBHAHHSA 13 IMLINMHA Koe(lI[leHTAMH,
KOpPeH1 AKOI'o JOPIBHIOIOTE:

¥ BrnPABU

' .L

1)2 i 5; 3)-0,2 i —10; 5)0 i 6;
2) —% i 2 4)'2-/3 i 2++/3; 6) —JT i 7.

698, CrnamiTh KBaJpaTHe PIBHAHHA 13 MLIMMH Koe(dlilleHTaMH,
KOpeH1 AKOr'o JOP1BHIOKTE:

1)-7 1 —8% 3}l 1 E;

2
2)5 i —0,4; 4) 5—+10 i 5++/10.
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699." Yucno —2 € KopeHeM piBHAHHA x° — 8x + ¢ = 0. 3HalaiTh
3HAYeHHA ¢ 1 IpYIruil KOpiHbL PIBHAHHA.
Obroeopitk y Kaaci, AK po3B’A3aTH M0 3ajladyy, He 3aCTOCO-
BYIOUM Teopemy BieTa.

700." Yucao 7 € KopeHeM piBHAHHA x°+ px — 42 =0. 3HalgiTh
3HAYEeHHdA p 1 APYI'MH KOpPlIHL PIBHAHHA.

701." Hucno L € KopeHeM piBHAHHA 6x° — bx + 4 =0. 3HalO1Th

3
3Ha4YeHHdA b 1 IpyruM KOplHbL PIBHSAHHS.

702." Yucno —0,2 € kopeHeM piBHAHHA 4x° — 5,6x + m =0, 3Haii-
NiTh 3HAYEHHA m 1 IpYVIriid KOplHBL PIBHAHHA.

703." Bigomo, mo x; 1 x, — KopeHi piBHAHHA 2x° — Tx - 13 =0.
He pos3B’dA3yiounm piBHAHH#A, 3HAHOIThE 3HAYEHHA BHpAa3sy
XX — 4% — 4Xa.

704." Bigomo, mo x, i X, — KopeH1 piBHAHHA 2x*+4x — 13 =0.
He po3B’sA3ywuM piBHAHHA, 3HAHJITh 3HAUEHHS BUpAa3y
3X: X5 — Xy — X

705." Ilpn axomy 3HaueHHi b KopeHl piBHAHHA x“+bx —17=0¢
OPOTUIEKHUMHA ynegaaMu’? 3HalAITh i KopeHi.

706." 3acTocoBywUYH TeopeMy, obepHeHY no TeopeMu Biera,
pO3B’AMKITH PIBHAHHA:

1) x*—dx+4=0: 4)x*+4x—-5=0; )24+ 22 —-8=0
2) x*+9x+4=0; H5)x*—-9x+20=0; 8)x*—-3x—-18=0.
3) x:—4x—H¥0; 6)x*—xA4L=0;

707." BacToCcOBYIOUH TeopeMy, obepHeHY no0 TeopeMH Biera,
pPO3B’AMKITH PIBHAHHSA:

1) 2 =10x+24=0; 3) x2-2x-8=0;
2) x*+6x+8=0; 4) x*+x—-12=0.

708." dki 3 jaHUX piBHAHB MAalOTh JBa JOJATHUX KOpPeHi, AKLI —
IBa BiJl'€eMHHX, a K1 — KOpeHi pi3HHX 3HaKiB:

1) x2—-12x+14 =0 4) x*+16x+ 10 =0;
2) x2+6x—42 =0; ) x*—24x+0,1=0;
3) x2— Tx — 309D 6) x* +20x+3 =07

709.” Opun i3 kKopeHiB piBHAHHA Xx° — 10x + ¢ =0 BHa 8 MeHImIHH
BiJI Ipyroro. SHaANITh 3HaUEeHHA ¢ 1 KOpeHl piBHAHHA.

710.” Kopeni piBHaHHA x°+ 20x +a =0 BigHOcAThCcA AK T : 3.
SHaU1Th 3HAYEHHA @ Ta KOpPeHl pIBHAHHA.

711." KopeHi x, i x, piBHAHEHA x° — Tx + m =0 3a70BOJILHAKTH
VMOBY 2Xx, — 02X, = 28. 3JHAHIThE KOpPeH1 pIBHAHHA Ta 3HAa-
YyeHHHA m.
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712." KopeHi x; 1 x, piBHAHHA x>+ 4x +n =0 3aJ0BOJIbBHAKTH
VMOBY 3X; — X, = 8. SHAH/IITh KOPeHl p1IBHAHHA Ta 3HAYEHHT 1.

713.” KopucTyiounck TeopeMol, 00epHeHOIO o TeopeMHu Bierta,
3HAHIITE KOpEeH1 PIBHAHHSA:
1) 2x*—Hx+3=0;
2) 2x*+D5x+3 =0;
3) 16x*—23x+T7=0;
4) —8x°—19x+ 27=0.
714." KopucTyiouuck TeopeMol, 00epHeHOIO o TeopeMu Bierta,
3HAWJITE KOpeHl pIBHAHHA:
1) Tx*+11x—-18=0;
2) Sxt—=phx—4=1);

715.” Bigomo, mo x, i x, — KopeH1 piBHAHHA x° — 9x + 6 =0. He
pO3B’A3YI0OUM PIBHAHHA, 3HANUITH 3HAUEHHA BHUpPAa3V:

1 1
1) —+—;  2) x2+x2; 3) (x; —x:)% 4) ¥i%x,.
X X
716." Bigomo, mo x, 1 X, — KOpeHl plBHAHHA x*+ax — 16=0.
He posB'dasywouu plBHAHHSA, 3HAUIThL 3HAYEHHA BUpAa3y:
1) %, + %% 2) £3-4+£L; 3) 1% x, |.
Il IE
717.” CknaaiTe KBaJpaTHe PiBHAHHA, KOPEeHL AKOro Ha 2 MeHII1

BiJl BiIMOBiTHUX KOPEeHIB piBHAHHA x“ +8x —3=0.

718.” CRIagiTh KBaJipaTHe PIBHAHHSA, KOPEHi AKoro Ha 3 0iabiri
3a BiiHOBiHI KopeHi piBHAHHA x°— 12x +4 =0.

719.” CrianiTek KBaJpaTHe PIBHAHHSA, KOpPeHlI AKOro B 3 pasH
MeHINi Biji BiAMOBiAHUX KopeHIB piBHAHHA 2x° — 14x + 9=0.

720, CrRIaalTe KBaJlpaTHe PIBHAHHA, KOpPeH1 AKoro y 2 pasu
OiNnbIIl 3a BiiIOBiJHI KopeHi piBHAHHA 2x° — 15x+4 =0.

721.% Cyma kBasparTiB KopeHiB piBHAHHSA 3x2+ ax — 7 =0 gopis-

46
HIOE E SHAUIThL 3HAYEHHA d.

722." Kopeni x, i x, piBEaHHa x2— ax + 8 =0 3a70BOJIBHAIOTE

X X3 9 = 3
VYMOBY + —=—, 3HalJiThL 3HAUEHHA a.
Xy X A2

723." Un € npaBUNBHUM TBepIKeHHI:
1) piBHaHHA Tx2+4x —a?—1=0 Mae KopeHi pi3HHUX 3HaKiB
Inpu OVAL-AKOMY 3HAa4YeHHI a;
2) AKMmo piBHAHHA x°+ 6x + a° +4 =0 Mae KopeHi, To Hesa-
JIeXKHO Bl 3HAUYEHHSA ¢ BOHU oDHIBAa Bin eMHi?
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724.% BuaiiniTe yei nini 3HavenHa b, npy AKUX Mae il KopeHi
PIBHAHHA: _
1) x*+bx+6=0; 2) x*+bx—12=0.
725.% BHaliniTe vel IIlal 3HaueHHdA b, IpHu SKUX Ma€e 11711 KopeHi
PIBHAHHA:
1) x2+bx+8=0; 2) x2+bx~-18=0.

726.* Kopeni piBegHHEA x2+bx+¢c=0 ,I[npiBHmIGTL Horo roedi-
miearam b 1 e. 3HaAUOITEL b 1 c.

727.% Ilpn AKUX 3HAUeHHAX @ CYMa KBAaJPaTiB KOPeHiB DiBHAHHSA
x*—4x+a=0 gopiBrwe: 1) 12; 2) 67

728.7 Ilpu AKUX 3HAUEHHAX @ CYMa KBAJPATiB KOpPEeHiB piBHAHHSA
x*+(a—1) x— 2a =0 pgopiBHIOE 97

YYUMOCS 3ACTOC ogﬁ'm MATEMA TW

729. Koxen i3 700 yuHIB Ta VUeHHIb INKOJH BHUBYAE TiJIbKH
OJHY 3 iHO3eMHHX MOB: abo aHrJilickKy, abo icmaHcbBKY, abo
iTanmiicbky. Ha giarpami (puec. 49) nokasaHo, K posnojiie-
Hl YYHI Ta YVUEHHUI] 3a MOBaAMU, AK]1 BOHM BHBYAKOTh. JAKOMY
3 HaBeJeHUX YHCeJ MOKe JOPIBHIOBATH KUILBKICTH THX, XTO

BHUBYAaE 1TANIHUCEKY MOBY:
1) 400; 2) 150; 3) 200; 4) 3507

® Ti, XTO BHBYAE
AHTMHCEKY MOBY

B Ti, xT0 BHEYAE
icmaHCBKY MOBY

M Ti, xTOo BHBYAE
iTaniCcEKY MOBY

Puc. 45

730. Ilig wac posnpoga:kKy HiHY Ha ToBap sHH3MIH Ha 20 % . Ha
CKLIBbKHM BiJICOTKIB Tpeba miIBUNIUTH I[IHY HA TOBap, IIod BoHAa
JOPIBHIOBAJIA MMOYATKOBi?
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-
. S
% BIPABM ANS MOBTOPEHHS] o, s
731. CKopoTiTE JIpid:
da —16 ¢® +10¢ + 25 n’ —
) = ; 3) ; 9) N
a” —16 oc + 25 n" —n
3 2 2 2
2) 12b™ — 8b ; 1) 24—1?1 ; 6) f—z;r '
2—-3b m —-4dm+ 4 4x - 8x+4

732. He BHKOHYIOUM MOOVIOBH, 3HAHIITE KOOPAMHATH TOUYOK
nepeTuHy rpadikiB ¢GpyHEDIN y=x" 1 y=x+ 2. HakpecJiTs
rpaiku JaHUX (QYVHKIIH 1 TO3HAYTe 3HAH/IeH]I TOUKH.

733. ¥ cany nocaaunm 48 nepeB OJHAKOBUMHU pAlaMH 3 OJHAKO-
BOIO KIJIBKICTIO JlepeB V KOKHOMY paAny. Panie BUgBUJIOoCH Ha
8 MeHIle, HiXK JepeB V KOKHOMY 3 HUX. CK1IBKH 0VJIO IepeB
V KOKHOMY PANY Ta CK1JIbKH O0VJIO pAniB?

== roTYEMOCS 0 BUBYEHHS HOBOI TEMM

734. KopucTyiounchk MeTOJOM I'PVIIVBAHHA, PO3KJIAJIThE HA MHOMK-
HUKH MHOT'OYJIEH:
1) x2—Tx+10; 3) a’+ 8a + 12;
2) 2+ 3y — 4; 4) x% — x — 6.

P yuMMOCH POBUTY HECTAHBAPTHI KPOKY

739. Bacuns 3agymas Tpu nudpu x, y, 2. Oabra HasuBae TpH
ynucna a, b, e. Bacuns noBigomase Onb3l 3HaAUeHHA BHpAa3y
ax + by + cz. fIki uncina mae HasBaTh Onwra, mob 3a oTpUMa-
HOol0 Bin Bacunsa indopmanieio Bu3HauuTH nudpH, Mo Toi
zayMaB?

SABIAHHA Ne 5 )
«[NEPEBIPTELEBE» B TECTOBIH ©®OPMI

v

dagdanua 1-11 mawme no vomupu éapianmu 6idno-
gidi, 3 akux auwe OOHH [IPABHJILHHH. Bubepimb

npasuabHUll eapianm eidnosiol.

1. flke 3 1aHUX PIBHAHL HEe € KBaJpaTHHM?
A) x=0; B) ¥ +2x=0;
B) x> +x=0; ') x*+x—-2=0.
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2. Po3B’sKiTh piBHAHHA 9x — x2 = 0.
A) —3; 0; 3; B) —3; 3;
b) 0; 3; B T ) 50 !
a2 _ r—x -2 B-%
3. PO3B AXI1TE PIBHAHHA = = >
A) 0; 5; B) 5; B) V5; ) —J5; 5.
4. flke 3 HaBeJleHUX pPiBHAHBb He Ma€ KOpeHiB?
A)x2-5x-2=0; B)& - 2x+5=0;
B) x> -5x+2=0; N+ 2x—5=0.
5. CKiIBKH KOpeHiB Mae piBHAHHA 6x° + 13x + 0 =072
A) nBa; B) 6eaiiu; B) :xonuoro; I') opuH.
6. YoMy mopiBHIOE cyMa KOPeHiB piBHAHHA x° — 10x — 12 =07
A) 10; b) —10; B) —12; I') 12.
7. Homy popiBHIOE JOOYTOK KOpeHiB piBHAHHA 3x° — 16x + 6 =07
A) 6; b) 2; B) —16; I') ?

8. IIpu AKHX 3HaYeHHAX 3MiHHOI HaOyBalTh pPiBHHUX 3HaUYeHb
BUpashd (3x—-1)(x+2) i(x—12)(x— 4)?

A)—-12.5: & B) —25; 4;
b) 12,9;,—2; EI2o; —4.

9. CknamlTs KBajJipaTHe PIBHAHHA, KOpPeH1 AKOro I0PIBHIOIOTH
3-V2 i 3++/2.
A)x2+6x—-T=0; B) x*+6x+ 7=0;
B)x*—-6x—T=0: I x*—6x+7=0;

10. Po3B’a:xkiTh piBHgHAE"E x | x |— 9x — 10=0.

b— —9—;5; -9+;’H; —9-+/41
941 = -9+~/41
2 : 3

2

b) 10;

I') —1; 10.

11. Yncao —5 € KopeHeM piBHAHHA 2x° +9x +c¢=0. 3HaligiTh
OIPYyrui KOplHE PIBHAHHA Ta 3HAYEHHSA C.
A) x:=0,9, ¢ =—9; B) x,=9,9, ¢=22,9;
b) ¥5=—0,9, ¢ = 9; I') x,=9,0, c=—-22,9.
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V 3zasdauni 12 do koxcHozo 3 mpwox padkise iHgopmauil, no-
FHAYeHUX uugpamu, dobepimsb o0uH npasuavHuil, Ha Bauy dymry,
8apiaHnm, NO3HaYeHUll OyKaol.

12. YcTaHOBITE BiiIIOBiIHICTE MiK piBHAHHAM (1—3) Ta MHOXKH-
HOI0 Horo xKopeHiB (A—]1).

Pienanusa MuoxHHA KOpeHiB
1) x2-3x+4=0 A) O
2) x> -3x-4=0 B) {-1,-4}
3) x* -5x+4=0 B) {-1, 4]
I) {1,—4)
) {1,4;

- el

n FOTYEMOCAH JOSTEMATUYHOTI O UIHKOBAHHA

L ) i Yoo

1.° PoaB’a:xkiTh piBHAHHA:

1) 3x° —15=0; 4) Tx"—16x+4=0;
2) 2x° +Tx=0; 5) bx  —14x+10=0;
3) x* +11x 4B —0; Blax ¥ 5x+3=0.

2.° CK1aziTh 3BefieHe KBaJpaTHe PIBHAHHA, cyMa KOPEHIB AKOTO
nopieHwe —11, a 1odyToxk — uncny 6.

3." OngHa 31 cTOpIH NPAMOKYTHHKA Ha & CM MEHINAa BiJ JApyroi
CTOPOHM 1 Ha 6 cM MeHINA Bl AlaroHall ODPpAMOKVTHHEKA.
SHaHJITh CTOPOHH NPAMOKVTHHEKA.

4." Yueno —2 € KopeHeM piBHAHHA 3x° +bx —20=0. 3HaiigiTe
OIPYIruil KOpP1HE PIBHAHHA 1 3HaUYeHHA b.

5." IIpu AKoMy 3HadeHHi a piBHAHHA Hx” —10x +a =0 Mae equ-
HHUH KOPiHB?

6. JloBeniTh, mio npu OVAbL-AKOMY 3HaYeHHl1 m pPiBHAHHSA
x*—mx+m°+2=0 He Mae KOpeHiB.
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21. KsappatHum TpuuneH

OznadvenHna:

RKBagpaTHHM TPHUYJEHOM HA3HMBAIOTHE MHOTIOYJIEH BHIY
ax“+bx+e¢, e x — 3MmiHHA, a, b 1 ¢ — nearkl uMcaa, NNpH-
yomy a # 0.

HapenemMo npUKJIagy MHOroO4YJIeHIB, K1 € KBaJIpaTHUMH TpPH-
qJeHaMH:

2x2—3x+5; x24+ Txy x2-—-0H; 3x2.
Sa3dHAYMMO, IO JIlBa 4YacTHHA KBaJ[pATHOIO pPIBHAHHA
ax®+bx+c¢=0 e KBajpaTHUM TPHYJIEHOM.

OznavenHs:

KopeHneM KBAJAPATHOIrO TPHUYJIeHA HASHBAIOTH 3HAUYCHHHA

3MIHHOI, IIPH AKOMY 3HAYeHHA KBAJAPaTHOI0 TPHYJIEHA 10-
PIBHIOE HY.JIIO.

Hanpuknan, uyucino 2 € KOpeHEM KBaJpATHOIO TpHYJIEeHAa
x2—6x+8:

11106 3HallTH KOpeH1 KBaJpaTHoOro Tpu4ieHa ax” + bx + ¢, Tpe-
D0a po3B’d3aTH BiINOBiJHe KBajApaTHe piBHAHHA ax’+ bx +c=0.

3HadueHHA BUpasy D =b" — 4ac Ha3UBaWOTh JHCKPHUMiHAHTOM
KBaJpATHOr0 TpHYJIeHA ax®+ bx + c.

Axmo D < 0, To KBaJpaTHHHA TpHUYJIeH KOPeHiB He Mae. AKIo
D =0, To KBaipaTHW TPHYJIeH Ma€ OJHUH KOPiHL, AKIM0 D > 0 —
TO JBa KOpPEeHl.

PosrnaHeMo KBaJpaTHHII TpHuJleH x° — 3x + 2. Poaknagemo
I1Or0 Ha MHOXKHHKH METOJ0M I'pYIIYBaHHA (IIoAi0HY BIIpaBy, 734,
BH BUKOHYBaJH I 4ac MIANoTOBKH 10 BUBYEeHHA I[ILOr'0 IMIVHKTY).

Maemo:
=32z —x—2x+2=x(x-1)=-2(x—-1)=(x—-1)x—2).

IIpo Take ToOTO}He IepeTBOPEeHHHA I'OBOPATH, IO KBaJpAaT-
HUN TPpUYJIeH x° — 3X + 2 PO3KJIAJIN HA JIHIHHI MHOMKHUKH X — 1
12— 2.
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3B’ A30K MiX KOpeHAMH KBaJpaTHOI'O TPpHYJeHAa Ta JiHilHN-
MU MHOKHHKAMH, Ha K1 BlH pO3KJIalacThcd, VCTAHOBIIOE TaKa
TeopeMa.

Teopema 21.1:

fAkmo ngUCcKpHMIHAHT KBAJPATHOrO TpU4YJeHa ax”+ bx + ¢
OOMATHHHM, TO JAHMM TPHYWIEH MOKHA PO3KJACTH Ha JIHIHHI
MHOBKHHKH:

ax*+bx+c=a (x — x,)(x — x3),
e x, i X, — KOpPeHi KBAJIPATHOIr0 TPHYJIEHA,

Hosedennsa. OCKiNBKH YHCHIa X; 1 X, € KOpeHAMH KBajpar-
HOr0o piBHAHHA ax” + bx + ¢ =0, To 3a Teopemoio Biera

b
X, + X, =——,
i
c
x fhat —.
{1
Topi a (x —x1)(x — x3) FWlx” — (x; + x5) X XT) =
b C
:a(f +—:::+—)::1:::E +bhx+e. 4
a a

3ayBaKeHHd. K0 IUCKPUMIHAHT KBaJpPATHOT'O TPHY.JIEeHA

IOPIBHIOE HYJIKO, TO BBayKAOTh, IO KBAJIPATHUNA TpUYJIEH MAae

IBa piBHUX KopeHi, ToOTO X, =Xx,. ¥ IBOMY BUNAJAKY PO3KJAaJI

KBaJpaTHOI'O TpHUYJeHa Ha J1HIMHI MHOMHHUKN Mae TAKWUHM BUTJIA]
ax*+bx +c=adx ~ x,)°.

Teopema21.2:

AKImo AHCKPpHMIHAHT KBAJAPAaTHOr0 TpHUYJIEHA BiJ €MHHH, TO

DJaHUH TPHUYJIeH He MOYKHA PO3KJACTH HA JIHIHHI MHOKHHKH.

=

Hosedenna. IlpunyecTuMo, IO KBaJpaTHHH TpHYJIeH
ax”+ bx + ¢ MoXHa po3KJacTH Ha JiHillHI MHO:KHHKH. Tozi ic-
HVIOTh Taki uuciaa kK, m 1 n, Ipu AKAX BHKOHVETHCA PiBHICTH
ax*+bx+c=k (x =m)(x — n). 3BigcH oTpuUMyeMoO, 0o m i n —
KOpeH1 JaHOTO KBaJApaTHOro TpudieHa. OTie, HOro AHUCKPHMI-
HAHT HeBiJl’€eMHHWI, N0 cYIIepeuuTh YMOBi.

HPHRJIAM’ PosknaniTe Ha MHOKHHUKHU KBaJIpaTHHUI TPHYJIEH:
1) 22— 14— 32; 2) —x*+17x — 30; 3) 3x*— Tx+ 2.
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Poszs'azannia. 1) 3HaileM0 KOpPeH1 JaHOr'O TpUUJIEeHA:
i —14x—32 =10
Xi=—8; Xs= 10,

Orixe, x2— 14x —32=(x + 2)(x — 10).

2) Poap’sskeMo piBHAHHA —x°+ 17x — 30 = 0. Maewmo:
x*—17x+30=0;

Xi=2; =19,
Otxe, —x2+17x— 30 =—(x — 2)(x#,15).
3) PosB’sskeMo piBHAHHA 3x%— Tx + 2=0. Maemo:

1
X == X,=2,

Toni 3x° —Tx+2= 3(1’:— %)(r —-2)=(3x-1)(x-2). <

6a” —a-1

INPHRJAJL 2. CropoTiTh Apib - 0% 1
ﬂ_ —

Poze’azannsa. PosriagemMo Ha MHOKHHKN KBaJApaTHUN TpU-
ylleH, AKHH € 4YHcelILHHKOM JaHoro apody. Pos3B’'szaBmIm pis-

1 1
HAHHA 6a®—a —1=0, orpumyemo: a, =——, a, = —.

3 2

TE[[EI} MOHa 3alTUCaTH.

ﬁaﬂ—a—lzﬁ(a+£)(a—l):
3 2

1 1
e 3(& = EJ 2({1 - -E—J =(3a+1)(2a —1).

6a®-a-1_ (3a+1)(2a-1) 2a-1
9¢° -1 (3a+1)(3a-1) 3a-1

N

Tonl oTpuMyeMO:

2a-1

Bidnosids: .
Ja-—1

ﬁPEI{JIA,I[ 3. Ilpu axkoMy 3HaAYeHHi m po3KJaJ Ha MHOKHHKH

TpuWwieHa 2x° + 9x + m MicTHTHL MHOXKHHK (x + 5)?

Posze'azanH 4. OCKLIBKHY PO3KJIa] JaHOTO TPHUUWIeHa Ha MHOMK -
HUKH Ma€ MICTHUTH MHOMHHE (x + 9), TO OIHH 13 KOPEHIB IILOTO
TPHUYJIeHA JOPIBHIOE —0.

Tonl maemo:

2:(-5)° +9:(-5)+m=0;
=9,

Bidnogidb: m=—-5. 4
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1. 9kK1ii MHOro4YNeH Ha3MBaKTb KBaapaTHUM TpuuneHom? 2. Llo
Ha3MBaKTbL KOPEeHeM KBaapaTHoro TpuuneHa? 3. Lo Ha3ueaTh

OUCKPUMIHAHTOM KBaapaTHOro tpuuneHa? 4. Y akoMy BuMnanky
KBagpaTHWN TPUYNEH He Mae KOpPeHiB? Mae oAuH KOpiHb? Mae
nBa kopeHi? 5. Y akomy Bunaaky KBaapaTHWA TPUYNEH MOXHa
PO3KNACTU Ha NiHIAHI MHOXHKKKW? 6. 3a akow dopMynolo Keaa-
PaTHUIA TPUYNEH MOXHAa PO3KNacTW Ha NiHIAHI MHOXHWKI?
7. Y akoMy BMNAaakKy KBaapatHMA TPUYNEeH He MOXHAa PO3KNAacTK

Ha NiHIMHI MHOXHWUKW?

-4~ BlIIPABU

Vo, , 'A...‘V

736.° 3HaliniTe KOpeHlI KBaJApaTHOIO TpUYJIEeHA:

Iyt —x=12:

2) 3x°— 16x +9;

3) 4x® + 28x + 49,

737.° Un MoxkHA PO3KJIACTH Ha JiHINHI MHOKHUKHN KBaJipaTHUH

TPUYJIEH:
1) x*—12x + 6;
2) 3x*— 8x + 6;

3) 2a° — 8a + 8;
4) —6b*+ b+ 127

738.° PoaknaniTe Ha JiHIHHI MHOKHUKH KBaJpATHHI TPUUJIEH:

1) 22— Tx+12;
2) x*+8x+15;

3) x*—-3x—-10;

op—x*+x + 2;

739.” Po3knaniTse
YJIeH:
1) x2—3x —A8:
2) x*+ dx — 14;
3) —x*+ 3x.+ 4;
<—» 740.° CKopoTiTh Apib:

4) “¥ ox — b

6) 6x°— bx —1:

1}x2+x-ﬁ_ gy 3215
X+ 3 ’ IE—I—EH!
741.” CxopoTiTs Apib:
1) x°—6x+5 %) 2x +12
x-5 x> +3x-18"
742." CKopoTiThs 1pid:
4a° -9 * _5¢-6
1) —= 0 3 =
2a° —9a =18 ¢ —-8c+12
2p° — Fhuwes m° -1
2) — : 4) — ;
4b° —4b+1 mZ +9m -10

T) 4x2 + 3x — 22;
8) —3a® + 8a + 3;

9) 15° —2p+1.
6 6

Ha JIIHINH] MHOXMKHHEKH KBaJIpaTHHUH TpH-

4) 5%2 + 8x — 4;
5)%2a® — 3a + 1;
6) 46— 11b — 3.

2
x +4x

3 J
) x°+2x-8

x° +9x+14

¥ +Tx

3)

x*-16
32 —4x—x2’
4n° —9n + 2
2+9n-5n2

D)

6)
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=

743." CKopoTiTs npid:

4x° + x -3 * +5a +4 3+20b-Tb"
) =5 2) 5 3) .
x -1 a” —a-20 6" —6b-1
744.” llpu axoMy 3HadYeHH1 b po3KJaa Ha JIHIHHI MHOMXHHUKH
TPpUYJIeHA:

1) 2x* — 5x + b MicTUTh MHOXKHHUK (x — 3);
2) —4x* + bx + 2 MicTUTh MHOKHUK (X + 1);
3) 3x2—4x + b MicTHTh, MHOKHHUK (3x — 2)7?

745." Ilpun gaxomMy 3HaYeHH] a PO3KJAJ Ha JIHINHI MHOMKHUKH
TPpUYJIeHA:
1) 2x* — Tx + a MicTHTE MHOKHHUK (x — 4);
2) 4x?— ax + 6 MicTHTE MHOXKHHK (2x + 1)?
746.” CopocTiTh BHpa3s:
9a° -4 a-2 a-1

1) =— ; + '
2a-—-ba+2 3a+2 1—-2a

2) b—-;t*( b-1 1 J
b —b \ 202 +3b+2._b2-1)

3}( c+ 2 2¢ ) c® + 3¢
cC—c-6 ¢ —6c+9/) (20-6)°

747, loBeniTs, 110 OPH BCIX JONYCTUMHUX 3HAUEHHAX d 3HAYEHHSA
BUpa3y He 3aJIe:KHTh BlJl 3HAYeHHA 3MIHHOIL:

1 250" -36 ~ 5a+6 9a-8,
10a*~9a+2 5a-2 1-2a

2a 1 | 2a+1
2) + g L ;
a+3 a-1 a +2a-3 a+ 3

_l_

748." IlobynyiiTe rpadik (pyHKIII:
2 2 F.
x —-6x+5 3x" -10x+3 x -4
1) y= ; 2) y= -

x—1 x—3 x+2.

749.” Ilo6ynyiiTe rpadik QPyHKIII:

2
x“—-2x-8
1) y= .
4 x—4

xE—I—Z_IE—x—M}

2) y=

x+1 X+

750." Po3knamiTe Ha MHOKHUKH MHOTOUYJIEH:
1) x? = 6xy + dy*; 3) 3m* — 8mn — 3n?;
2) a’® + bab — 36b% 4) 4x* — dxy + 2.
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751." Po3kaafiTe HA MHOKHUKHA MHOTOUYJIEH:
1) a® — 14ab + 40b>; 2) 12b% + be — 6¢2.

752.% I KOKHOrO 3HAUYEHHS a4 PO3B’AKIThL DIBHAHHA:
1Y {g*—aq~8B) z=a"—9;
2 (a*—8a+T) x=20—18a =7,
753.% Jlng KOKHOrO 3HAYEHHSA @ PO3B’AKiTh PIBHAHHSA
(a°+ 7a —8) x=a°+ 16a + 64.

v
YUMMOCS SACTOCOBYBATU MATEMATUKY (v

754. Ha pucyeky 46 300paskeHo rpacgik craHy 0aHKiBCBKOI'O
PaXVHKY BKJAIHWUI OPOTATOM POKYVY. ¥ CTAHOBITE:
1) v AKi MoMeHTH DaHKIBCBKHM PaxXyVHOK MaB HYJbLOBHI 0a-
JIAHC;
2) v gkl micani bananc 6aHKIBCBKOI0O paXVHKY OVB Biji EMHHM;
3) V AKl MicAIll banaHc 0aHKIBCBKOI0 paXyHKY OVB JIOTATHUM.

o com—— - p—— . . . —_—

3000 {1
2000
1000

—1000
—2000
—3000

Banage DaHKEIBCRKOID
paxyHry (rps)

755. B ogHOMY MerafaiTi MictuTheda 2!° KimobaiiTiB. CKiNBKH
KinobaliTiB v 32 Mmeradaiitax?

756. Sxmuii i3 rpacikiB, mogaHUX Ha pHUCYHKY 47, € rpadikom
pYXy Oimoxona, KOTpHH iII0B 31 cTanow mBuAKicTio? BusHa-
uTe MIBUJAKICTE PYXY OLOTO IIIIOXO0MA.

!7 7. dMimann 2 1 MOJIOKa KHUpHIcTIO 8 % 1 3 J1 MOJIOKa XKHUP-
HicTiO 6 7% . AKa KuUpHiCTE YTBOpeHOI cyMimTi?
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o] L | | | |t toxm o] |1 |t. tom| WF1 0] 1 | | t. tog,
Puc. 47
= vt
=== roTYeMOCs 4O BUBYEHHS HOBOI TEMM
758. Po3B’AKiTh piBHAHHA:
1) x2=9; 3) (4x+1)2=9; 5) Vx =9;
2) x2=—9; 4) (x = 1)?=5; 6) \x =-9.
759. Po3B'aA:xKiThH piBHAHHA:
1) 4;1:-1::Jr:+5; 3) 5:-:—3_41:—2:1;
x—-2 x-2 x+1 x+ 2
2
2) 2y —Sy—ﬂﬂ_yzl; 1) 1 i 1 _ 9 *
y—4 y-5 y+4 (y-3)(y+4)

@ vuumoCs POBUTY HECTAHIAPTHI KPOKM

&= 760. PosriAnamoTs yci NPAMOKYTHHKH, NOBKHHU CTOPIiH
AKX — HaTypaJbHI yHcla. AKX IpAMOKVTHHKIB DijbIe:
3 nepuMeTpoMm 1000 un 3 nepumerpom 10027

22. Po3B'a3yBaHHA PIBHAHb, AKI

3BOAOATLCAH 0 KBaApPaTHUX piBHHHb :

HI’HRJIA,I!A PozB’axiTe piBEAHHEA x* — 13x° + 36 =0.

Pozs’'azanna. Hexann x*2=1t. Tom x* =12 IligecTaBUBIIN B 3a-
IaHe plBHAHHSA 3aMicTh x° 1 x* BlamoBlgHO f 1 12, OTpUMAaEMO
KBaJlpaTHe PIBHAHHSA 31 3MIHHOIO [:

t*— 13t + 36 = 0.
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Po3B’a3viouH 1ie piBHAHHA, 3HaxXoauMmo: t, =4, t, = 9. OcKinb-
KM f=Xx°, TO po3B’A3YBaHHA 3aJlJaHOT0 PIBHAHHA 3BOJUTHCA IO
pPO3B’A3YBAHHA JBOX PiBHAHL:

=4 i &=8

SBIIcH X, =23, X, =2, X3=—3, X,=3.

Bidnogidvy MOMHA 3alllcaTH ABOMA cliocobamm: —2: 2:; —3;
3 abo +2; +3. 4

OzanauennHa:

PiBuanua suny ax'+bx*+¢=0, ne x — 3minna, a, bi ¢ —

aedaxl ymcsa, npuuomy a # (0, Ha3HMBaWOTL OIKBAJPATHHM
PIBHAHHSAM.

SamiHOWO x*=1 DiKBajipaTHe PiBHAHHA 3BOJHTHCA 10 KBaj-
paTHOro piBHAHHA at®+ bt + ¢ =0. Takuii conocib po3B’'A3yBaHHA
PIBHAHL HA3UBAKTHL METOAOM 3aMIHH 3MIHHOIL.

MeToa 3aMiHM 3MiHHOI MO#HAa BUKOPHCTOBYBATH JIJIA PO3B’d-
3VBAHHSA He JIHIlle OIKBaJIpATHUX PIBHAHL.

MNPHEJA 2. Po3s’saxirs pieasassg (2x — 1)+ (2x—-1)2—-2=0.
Poze’'azanua. 3pobnmo zaminy (2x — 1) =t. Toxai nane pis-
HAHHA 3BOJUTHCHA A0 KBAJPATHOIO PIBHAHHSA
Ikt —2=40y
3BiacH t, =22\t,=1.
Tenep Tpeba po3B’A3aTH JIBa TAKUX PIiBHAHHA:
(Z2x—1)V=—2 ,12F¥—-1) =1,
[lepmie 3 HUX KopeHiB He Mae€. I3 apyroro piBHSIHHA OTpH-
MYEMO:
2x—1==RK¥WBo Zx—1=1,
oBlack x, =0, x,=1.
Bidnosids: 0; 1. 4

'IIPMEJIA,II 3. Posp’sukiTe piBHsEHS 6x+5x +1=0.

Pose’asanna. Hexait Jx =t. Toni x=1t°. OrpuMmyeMmo:

o +5t+1=0.

3BincH t, = : g, = :
1 3’ 2 2'

OTpuMyeMO Ba PIBHAHHA:
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L

Ockinpku Vx 20, To 1i piBHAHHSA KOpPeHIB He MalOTh, a OTKe,

1 3ajlaHe PIBHAHHA KOPEeHIB He MAE.
Bidnoegidws: KopeHiB HeMae., 4

.
x" +2x . . 0x+18
INNPHRJIAJL 4. Po3B’a:KiTh piBHAHHSA : 2= T
X 78 -

Poze’a3aHHn4a. llane pIBHAHHA pIBHOCHJIBHE cHUCTeMIl
{xg +2x=5x+18,

x—6=0.
SB1ICH
x*=3x~18=0; x =-3 abo x =6,
E I:_E-
X 0; x #6;

Bidnosgide: —3. 4

IHPHRJAJ 5. Po3B’a:KiTh piBHAHHSA
5 4 1

x* Zdx+4 12—4_I+2.
Pozs’'azannsa. Maemo:
5 4 T
(x-27° (x-2)(x+2) x+2
B(x+2)—4(x-2)=(x-2)°
(x - 2)% (x+2) -

0.

Ot:xe, 1aHe pIBHAHHA PIBHOCHILHE CHCTeMl
5(x+2)-A(x=2)-(x—-2)" =0,
x &2,
x #—2.

56+10-4x+8—- x> +4x—-4=0,

SBLICH 4 X # 2,

in—ﬂ;

(x2=Bx—-14=0, (x=Tabox=-2,

lx #2, {x # 2, x="1.
X # -2 X # -2

Biodnoside: 7. 4
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761.° Poss’soxiTh piBHAHHA:

1) x*—0x*+4=0;
2) x*—9x*+6=0;
3) x*—8x*—-9=0;

762." Po3B’si3KiTh pIBHAHHA:
1) x*—29x*+100=0;

2) x*—9x*+20=0;
3)x*—2x2—-24=0;

763.° Po3B’sKiTh DIBHAHHA:

2
:n;x+3x 420;
x+1

2
Z)I bx ’T:D;
x-T
2
3) 3x" —x 2:0;
1-x
2
1) x BI__ 20

r+10 x+10’

764." Po3B’saKiTh PiBHAHHA:

2
1) x ﬁx__ﬁ::ﬂ;
x—6
pl
2}4I:JI—2:D;
x—2

765." Po3B AKITEL PIBHIHHA:
D(x+3)-3(x+3)?—-4=0;

H HAke piBHAHHSA Ha3uBalTbL BikBaapaTHUM?

b

A

4) x* +14x*— 32=0;
D) 4x*—9x2+2=0;
6) 3x*+8x"—3=0.

4 x2+3x2—T0=0;
2) 9x* - 10x*+1 =0;
6) 2x* —dx*+2=0.

5) .1:2—14: 5x ;
x+2 x+ 2
6) x° +10x  12x+48
x—8 x—28 ’
7) .r2+41'_93:+5{}:ﬂ;
xX-=9 xX—5
2
—6x 15-2
8) Ba— + % =0,
x—3 x—-23
3) x*+4x Hx+56
x+T x+T
4) f+1*:aur:_z-i.zr:—lz:tL
x+4 x+4

2) (2x+1)*—-10 (2x+1)*+9=0;
3)(6x—T7)+4(6x— 7)) +3=0;

4)(x—4)*+2 (x—4)*—8=0.
766." Po3B’A:xiTh PIiBHAHHA:

1) (3x — ¥hay 20 (3x —1)°+ 64 =0;
2) (2x+3)yy—24 (2x+3)*—25=0.
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767." Po3B’A:KiTh piBHAHHA:

1) x-3Jx+2=0:
2) x—Jx—-12=0:;
3) 3x—-10Jx +3=0;

768." Po3B’AXKIiThL PiBHAHHA:

1) x—6Jx +8=0:
2) x—5Jx —50=0:
3) 2x—-3Jx +1=0.

769." Po3B’A:KiTh piBHAHHA:

2
-9x +18
1) ————=0;
x -9
3x° —14x -5
2) x : x 0
3x" +x
770. Po3B A¥XITH PIBHAHHA:
2
x =9x-10
1) = {3
x° —1

4) 8Jxr+x+7=0:
5) 6x — 27 + x = 0;
6) 8x—10Jx +3=0.

x*-12x+35

x> -10x+25
2

—-Tx+6
z T A

3) 0;

4)

x*+2x-3 b

x” +5x—=14

- 0.
x"—6x+8

2)

<= 771." Po3B 4:KiTh piBHAHHA:

2 3y +3
1) —- =~
y—3 y
ax+4 2x-9
2) = .

x-=3 2 x+1 ’

ax+2 4dx+13
3) = :
x—-1 x+ T

2x° -3x+1

x—-1

4) 3x—4.

7172 3HaUITHL KOpPeH1 PIBHAHHA:

2x-13 x+6
1) = ¥

x—06 X
3x" —4x-20

x+2

2) 2%=0.

773. 3HaliIiTh KOpPEeH1 pPiBHAHHA:

1) 5I+18::t:;
x—2
2) 5——B—=E;

2
X X

3 MN2_;.
T+Z2 X

1) .r—1+.1:+1_2.r+13_

x+3 .1:—3_ x* -9
1 10 3—x
9) ——— = ;
X x —-5%x x-95
4x x—2

6) ; - =
x“+4x+4 x° +2x
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6 3 -12 +7 63-8
7N ————t o =0; 8) —— 4+ =2
x*-36 x"-6x x" +6x x+7 x-7 "x,.—49
774, Po3B 4XKITH pPIBHAHHA:
a2
-3 + 2 16
1) X I:ﬁ; 1) X +I - :
x+6 x+2 x-2.x -4
39 9 14 24
2) y——=10; 9) + =—;
7 x+3 x-3 x
60 60 1 3x x—3 1
a) — =— 6) =&,

x x+10 5 I2—1ﬂ1+25_l‘3—51' x

<= 775." llpn axoMy 3HaYeHHI 3MiHHOI:

24 16
1) eyma npo0OiB 1 IOPIBHIOE 3;
x—-2 x+2
42 -
2) 3HaueHHA JOpoby — Ha \ OlJibIlle 3a 3HAYEHHHA Ipody
X
36 >
x + 20
776." Ilpu axomy 3HaYeHH1 3MI1HHOI:
30 1 :
1) 3HaueHHA Hpoby = Ha 3 MeHIlle BlJ 3HAYeHHd Apody
x +
30
. b
20 .
2) 3HavYeHHA JApody — Ha 9 0OLabIlle 3a 3HAYEHHA JIpo0y
X
20 9
x+18
777.” Po3B’A:XKiTh pIBHAHHA:
2x =10 4 bx -1
1) 3 + — 2 ¥
x"+1 x+1 x" =x+1
6 b-2x 3
2) —= - = .
x -4x+3 x-=1  x-3
Vi{5.” Po3r d4:x1Th pIBHAHHA:
3x+2 x7+39 5
1) = i % = :
x"+2x+4 "yx" -8 x-2

x x+1 8
2) g =— ;
x—-1"24+43 x"+2x-3
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" -
779.” PoaB’a:KiTh pIBHAHHA MeTOJOM 3aMiHHW 3MiHHOI:
1) (x*—2) -8 (x— 2)+T =0
2) (x*+5x)*— 2 (x*+ dx)— 24 =0;
3)(x*—3x+1)(x2—3x+ 3)=3;
4) (x*+2x + 2)(x* + 2x — 4) =-5.

780." Po3B’aXKiTE pIBHAHHA METOJAOM 3aMiHWM 3MiHHOI:
i (21——1)2_5(2::-1} 3x—1 x+1 1

-+ 2 =0; 2) + =3—.
x x+1 3x-1 3

781." Po3B’aXKiTh pIBHAHHA:

1) (x* —6x)*+ (x> — 6x) — 56 = 0;

2) (x*+8x+3)(x*+8x+5H)=63;
4

42
3) — ———_5=0;
(x - 2) x-2

x+4 x-3 3
x-3 x+4 2
782.% JIna KOKHOrO 3HAUYEHHS g PO3B’AKiTh PIBHAHHA:

X

4)

1) .::E—Bx+'?:ﬂ; 3) xz—(3¢1+2}x+ﬁa:u;

xX—a x—-6
X —Af a\x —a

2] =3 = 4) [ ):{L
x —-8x+7 X+ 3
2

; —ax+95
783.%7 IIpu AKUX 3HAUEeHHAX a PiBHAHHA u EII =0 mae exu-
I—

HHUI KOPiHBL?

YUUMOCS] 3ACTOCOBYBATU MATEMATUKY

784. PazoBe BigBinyBaHHA Oaceliny komTye 90 rpr. Takox
MO Ha NpuadaT aboHeMeHT, AKHUH JO3BOJIA€E B1ABIAYBATH Da-
CellH y OVIb-AKHI JeHb THKHA. Takuil aDoHeMeHT Ha MicAllb
romtye 900 rpH, Ha micTe MicAnis — 3600 rpH, Ha plK —
6400 rpa. AHacTacld IJIaHVE 13 CIYHA MOYaTH BlJABIAVBATH
bacellH OB1Yl HAa THXIEeHb.

1) Yu BapTo AHacTtacil npuabdatn aboHEMeHT Ha MicAnb?

2) HUu Bapto 1M npuadaT adoHeMeHT Ha plK, AKIIO BOCEHH
BOHA MAa€ MOIXaTH Ha CTasKVBAHHA HA TPU MICAIL B 1HIIE
MIiCTO 1 He 3MOJKe BiIBilyBaTH B Ileil uac Daceiin?

3) Yum Bapro AHacTacil 3a mux odcTaBHH NpuAdaTH aDOHEMEHT
Ha 6 MicAnis?
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% BIPABM ANS MOBTOPEHHS] .. &

@ 785. IlobynyiiTe rpadik GyHKIIL
8
——, AKIIO0 X < —2,

y=43 x
x?, armo x =-2.

Burkopucrosywouu nobyagosanuii rpadik, BE3HAUTe, IPH AKHUX
3HAUYEeHHAX a OpaMa y=a Mae 3 nuMm rpadikom:
1) oHY CHOLIBHY TOUKY;
2) IB1 cO1JIBH1I TOYKH;
J) TPH CILIBH]I TOYKH.
786. JdAKuM yucinoM, panloHAIBHHEM YH 1ppalloHAILHHM, € 3HA-

V6+2 \6-2,
V6 -2 6+

YUUMOCS 3ACTOGOBYBATY MATEMATIKY

= 87. Ha expaHi MoHITOpa KOMII'I0Tepa 3anucaHo yucao 1.
IIlocekyHAH KOMII IOTED JA0JIa€ 10 YHCJIa Ha eKpaHi cyMy iioro

mugp. Yn Moxe depes AKHIICh Yac Ha eKpaHi 3’ ABHTHCA YHCJIO
123 456 7897

=% Komu 3POBNEHO yPOKM.

Po36 a3yy6anna pLEHAHL MemodoMm
3AMIHU 3MIHHOL

yeHHA BUPa3V

Y n. 22 Bu o3HalloMUJIHCH 3 pPO3B’A3YBAHHAM DPiBHAHL Me-
TOAOM 3aMIiHM 3M1IHHOl. Po3rigHemo e K1IbKa NPHKIAMIB, AKI
LIICTPYVIOTE e(PeKTUBHICTEL IIBOI'0O METOAY.

EII[HJIA,I[ 1. Po3B’a:kiTh piBHAHHA

x°=3x-6 8x
—— = 2.
X x"—3x-06
x° -3x-6 B

Posze’'azanna. Hexail t.

X
8Xx o]
Tonl — =—.
¥ -83x-6 ¢




222 §3. KBALPATHI PIBHAHHA

l i
J 1 : -

8

OrpuMyeMO pIBHAHHA f — A =—2. lle plBHAHHSA pP1BHOCU.JIbHE
 |t"+2t-8=0,
cucTeMi
t#0.

3Bincu t,=-—4, t,=2.
Tenmep po3B’s3yBaHHA 3aJlaHOr0 PIBHAHHA 3BOIHTHCA 0
pPO3B’A3YBAHHA JBOX PiBHAHB:

2
1).1* 3x 62_4;
X
2
2)1: 3Xx E:Z.
X

Po3B’a:kiTh 111l piBHAHHA €aMOCTiNHO.
Bidnosgidb: —3; —1; 2; 6. 4

ITPURJAN 2. Po3B’a:KiTh PIBHAHHA
(2x2+3x—1Y¥—-10x2—15x+9=0.

Poze’azannsa. lleperBopumMo 1ie plBHAHHA:
(2x?+3x—=1)—10x*—15x2+5+4=0;
2x*+3x—1) -5 (2x*+3x—-1)+4=0.

Hexait 2x*+3x—1=1t. Tomi t*—5ft+4=0.

SBifcu t, =1, t,=4.

Orxe, 2x*+3x—1=1 abo 2x*+3x—-1=4.

PosB’si3aBmn 1i 1Ba piBHAHHA, OTPUMYEMO BiIIOBilb.

1 D
Bidnosidv: —2; —; ——; 1. 4
2 2

IIP]ImI[ 3. Po3B’siKiTh piBHAHHA
2x*—3x+1)(2x*+d5x+ 1) =9x".

Po3g’a3aHHAa. 3a DOIIOMOrol0 MepeBipKH JIeTKO IepeKoHa-
THCH, 0 yucao () He € KopeHeM JaHoOro piBHAHHA., Toxal, moal-
JUBINK 00OMIBI YACTHHHM JaHOI'0 PIiBHAHHA Ha X°, IepedeMo J0

l PiBHOCHJIBHOI'O PiBHAHHSA

2x’ —3x+1 2x" +5x+1 _

=9,
' x X
: 1 1
3Bincu (2::——3+—](2x+5+—):9.
X X
. 1 . 1
3pobumo 3aminy: 2x+——-3=1t%. Toni 2x+5+—=1t+ 8. Orpn-
X X

MyeMo pI1BHAHHA f (f+8)=9. 3Blaku ¢, =1, t,=—9.
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S YR VT
3 VpaXyBaHHAM 3aMiHU OTPHUMVEMO JBa PIBHAHHSA:
1) 2x+ L 3=1;
x
1
2) 2x+—-3=-9.
X

Po3B’aiTh I1i pIBHAHHA caMOCTiiiHO.

2+2 -3+7 &

2 2

INPHRJAJ 4. Po3B’a:%iTh piBHAHHSA
7(x+ l)—Z[IE + LE): 9,
X X

2
1 1
Pozg’azanna. Hexait x+—=1¢. Toni (;::+—) =t°. 3Bincu
X X

Bidnoegids:

1 1
*+2+—==¢t% X+ —=t"-2.
X X

Taka 3amMiHa Jae 3MOT'Y INepeNHCATH NOYATKOBE DPIBHAHHSA

TaAKHM YHHOM.
Tt—2(t2—2)=09;

2t - Tt+5=0.
5! 1 1 b
ageiacun £, =1, t,=—. OrKe, x+—=1 abo x+—=—.
2 X x 2
Po3B’a:xiTh 1l pIBHAHHA caMOCTiHO.
1
Bidnoegidnb: E; 2. 4

P Po3B’a:%iTh piBHAHHA

(x?—2x+ 2) + 3x(x®2— 2x + 2) = 10x2.

Pozg Aa3aHHA. 3a NOMOMOIOK IepeBIpKHM MOXKHa HepeKo-
HaTucda, mio yuciao 0 He € KOopeHeM naHoro piBHaAHHA. OTXKe,
MOMKHA PO3JinluTH 0011Bl YaCTHHH PiBHAHHA Ha x°. OTpumMaemMo
PIBHAHHA, PIBHOCHUJIEHE 3alaHOMY:

(2% - 2x +2)° g 3(x% - 2x + 2)
IE X
. x°—2x+2 i
3aMliHa ={ OPHUBOJIUTHL N0 KBAJAPATHOI'0O PIBHAHHSA
X
t°+3t—10=0.
3aBepIiTh PO3B’ A3YBAHHA CAMOCTIHHO.

Bidnosids: 2—+2: 2+J2: —1: —2. «

=10.
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Moske BUHUKHYTH 3allUTaHHA: YOMY IIiJi 4yac po3B’A3VBaHHA
NpUKJIagiB 1-5 MU He NpodyBaAJIH COPOCTUTH PIBHAHHSA 3a JOIO-
MOT0I0 TOTOMHMX IEepPeTBOPEHb?

Piu y TiMm, 1mo, BUKOHABIIM TOTO:H1 IMEépeTBOpPeHHS, MH
CTUKHYJIHUCcA 0 i3 HeoOXimHICTIO po3B’A3yBATH pPIBHAHHA BHIY
ax*+bx*+cx*+dx+e=0 (B MoXKeTe HNepeKOHATHCA B IIbOMY
camocTiHO). Ilpm a # 0 Take plBHAHHA HA3HMBAKTHL PIBHAHHAM
yeTBepToro creneds, npu a=01 06 # 0 — pIBHAHHAM TPeTHLOrO
crenenss. OKpeMUM BHJIOM PIBHAHHA YeTBEpPTOro cTeleHd IIpH
b=0 i d=0 ¢ b6ikBagpaTHe piBHAHHA. Moro BW po3B’A3yBaTH
BMIETeE.

Y 3aranbHOMY BHUOAAKY [JIA PO3B A3VBaHHA PiBHAHL TPETHOI'0
I YeTBEepPTOro CTeNeH1B HeoDX1JHO 3HATH QOpPMY.JIH 3HAXOMKEeHH A
IXHIX KOpeHIB. 3 1CTOPIEI0 BIAKPUTTA NUX QOpMYJ BH MOMKeTe
03HAMOMHUTHCA B HACTYVIIHOMY ONOBLJIaAHHI.

/' BnPABK & ‘&7

Po3B’a:KiTh piBHAHHA:
2
3x  —9x 12

1 - = 3
) e x7=3x
2) - 6 - 5 — b
(x+1)(x+2) (x-1)(x+4)

3) x (x+3)(x+5)(x+8)=100;
DN (x+2Nx+3)(x+8)(x+12)=4x";

5) Z(IE+%)—3(I—£)=4;
X X
6) 22 +x+1)2—-T7 (x=1)p=13 (x*—1);

T (x —6)+(x —4)' = 82.

| Taemna 3dpoa Cyuniona denv @Peppo

Bn nerxko posB’aiKeTe KOXKHe 3 TAKUX PIBHAHB TPeThOT'O CTe-
| IeH4d:

R0, ¥*+i=0. ¥—x=0.
¥Yci BOHH € OKpeMHUMH BHJIAMH pPiBHAHHA BUAY ax® + bx® +cx +
+d =0, ne x — 3MlHHA, a, b, ¢ 1 d — JOedKl 4UHcJIa, IPAYOMY
a # 0. Busectu hopMmyny HOro KopeHiB — 3ajladya ckKJanaHa. He-
IapMa nodaBy I11€l (hopMYyJIH BBAMKAOTHE BUIATHHUM MaTeMaTHYHHUM
BIAKpUTTAM X VI cTomiTT4.
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ITepmmM BHHANIIOB po3B’A3aHHA PIiBHAHHA BHAV X2 + px = (¢,
e plg — DOJATHI YHCa, 1ITANIHCEKUN MaTeMaTUK CIIUIIIOH Aelb
Deppo (1465—1026). 3rauneny (popMyJIy BiH 30epiraB v CeKperi.
I1e Dyy0 3yMOBJIEHO THM, III0 Kap’epa BUEHOI'0 TOr'0 4acy 6araTo
B YOMY 3aJiesKajia BiJl HOro BUCTVIIB YV MYOJIYHUX MATEMATUUYHUX
TypHIpax. Tomy 0vVJIo BUr1IHO 30epiraTH BIAKPUTTA B TAEMHMIL],
pPO3paxoBYIOUYHM BUKOPHUCTATH 1X V MaTeMaTHYHUX 3MaraHHAX fAK
CeKpeTHY 30polo.

Ilicna cmepTi gens Peppo HMoro ydeHb Diope, BOJOAIIOYU
CeKpeTHOKW (OpPMVJIOK, BHKJIMKAB Ha MAaTeMATHYHUH NOBOOIHA
TAJaHOBUTOr0 MaTeMaTHKa-camMoyuky Hikkono Tapraneda. 3a
KinbKa gHIB no TypHipy Tapranes cam BHBiB (bopMyJy KOpPEHIB
PIBHAHHSA TpeThoro creneHd. lucnyr, Ha akomy Tapranesa sno-
OVB NepeKoHJINBY IepeMory, Biaoyscd 20 gwoToro 1039 pory.

Yiepiie cekpeTHY (GopMyay 0vViao onyoJIiKoOBaHO B KHHIKILL
BiloMoro iranifickkoro suenoro I:xeponaamo Kappano «Bennke
MHUCTEITBO». ¥ Il poboTi TaKoK OOHUCAHO MeTOJl pO3B’ A3YBaHHA
PIBHAHHA YeTBEepPTOro cTelneHsA, Biakputuil JliogoBiko Peppapi
(1022—-1560).

¥ XVII-XVIII er. ayeunns 6araTeox NpoBIAHUX MATeMATHKIB
3ocepeINNIHCca Ha MOIMYKY (POPMYJIH ANdA po3B’fdA3aHHA PIBHAHB
n’aAToro creneHs. OTpMMaHHIO pe3VJIBTATY COPHAJIHN poboTH
itamiifickkoro matematuka Ilaono Pyddini (1765—-1822) Ta HOp-
Be3bKOro MaTemMaTuka Hinbea XeHpika Adend. Cam pesayiabTaT
BUABHUBCA IILIKOM HecIIOoJlBaHHM: 0VJIO JOBeJeHO, III0 He ICHYVE
(hopMyJIH, 3a AONOMOIOK AKOl MOMHA BUPA3HNTH KOpeHl 0OVIb-
AKOro piBHAHHA II' ATOr0 il BUINOro CTeNeHiB yepes Koe(illeHTH
PIBHAHHA, BUKOPHUCTOBVIOUH JIUINE YOTHUDPH apudMeTHYH] 111 Ta
110 To0OYBaHHA KOPeHd.

Hikkono Oxeponamo Hinbc XeHpik
Taprtanes KapaoaHo Abenb

(1499-1557) (1501-1576) (1802-1829 )
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23. PauioHanbHi piBHAHHSA

AK MaTeMaTu4Hi mogeni
peanbHUX cUTyauin

& 1. 7 BU BiKe O3HAMOMMJIHCA 13 3ajlayaMi, Y AKHX pAIllOHAb-
H1 pIBHAHHA CAYI'VBAJIM MATeMATHYHUMHU MOIe/IAMH pealbHUX
curyaniii. Tenmep, KoM BH HABUWJIHCA PO3B A3VBATH KBaJpATHI
PIBHAHHSA, MOXHA 1CTOTHO POSMIMPUTH KOJO 3a/lad, K1 po3IJid-
NAaKThCH.

IIPHKJAJ 1. I3 nyHKTY A BUIXaB BEJIOCUIIEINCT, a Yepes 45 XB
M1CJIA IILOT0 B TOMY CaAaMOMY HallpAMKY BHIXAaJla BAHTamK1BKa, AKAa
Ha3[orHaja BeJloCHIOeAHUCTa Ha BlJAcTaHLI 10 KM Bil OVHKTY A.
OHANIITE HNIBUAKICTE BeJIOCHIIeAHMCTa Ta IIBUAKICTE BAaHTAMKIBKH,
AKIIO IIBUIKICTE BAHTAXKIBKHM Ha 18 KM/ron O1abIna 3a IMIBHJ-
KicTh BeJlOCHIIeIHUCTA.

Poze'a3anHua. Hexall MIBHAKICTE BeJOCHIIeIHUCTa JOPI1B-
HIOE X KM/Troll, TOJAl IIBHJAKICTLE BAHTAMIBKH CTAHOBUTH

15
(x+18) km/ron. Benocuneauer npolxaxkae 1o KM 3a — roj,
X
. 15 i 15 15
a BaHTaX1BKa — 3a roa. Pizgguna — — NoKasve,
x+18 x x+18

Ha CK1LIBKH 'OJHH BAHTAMKIBEA IPOLAKAXKAE 10 KM IIBUAIIE, HIK
BeJocunenucT. OCKLIBKHY BAHTAMKIBKA Ipolxana 19 KM Ha 40 XB,

TOOTO Ha g roj, MBHAINE, HijK BeJIOCHOEAMNCT, TO OTPHMVEMO
. 15 15 3
pPiBHAHHA — =—.
x x+18 4
Poap’d:xeM0 IIe piBHAHHA:
15 15 3
x x+18 4’
5 5 1

X I+IB_1,
20x + 360 —20x — x° —18x

0;
4x(x +18)
x2+18x-360=0,
«x %0,

x#-—18.
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Po3B’sA3aBImIN KBajJpaTHe PIBHAHHA CHCTEMH, OTPHMAEMO
x=12 abo x =—-30.

Kopiae —30 He 3a10BOJILHAE YMOBY 3aJayi.

OT:ke, MBUIKICTE BeJlOCHIIeAHCTa IOpiBHIOE 12 KM/rojn,
a MBHJIKICTh BaHTaKIiBKM cTaHOBHTE: 12 + 18 = 30 (kM/Ton).

Bidnosgids: 12 km/ron, 30 kM/ron. <

HPHREJAJ 2. OxgHa OpHraja npalmioBajia Ha PEMOHTI JOpOrH
7 Topn, micias 4oro Jo Hel NpHefHanacda Apyra opurajga. Yepes
2 ToJl 1IXHLOI CIILIBHOL poOOTH peMOHT 0VJI0 3aK1IHYEHO. 3a CK1IBKH
rOJUH MOKe BIIIPEeMOHTYBATH JOPOrY KOXHa bpuraja, npamniondu
CAMOCTIMHO, AKIIO NepIIil 1Jid 1[LOTo NoTpl0oHO Ha 4 roj DlikIle,
HiK Opyrii?

Posze’azannsa. Hexail mepma Opuraga Mo:Ke caMOCTiiiHO

BiIpeMOHTYBATH JOpOry 3a X roj, ToAl APYril AJA LIbOro Imo-
i

TpidoHO (x — 4) rox. 3a 1 rog nepiia Opurajza peMOHTYE — Yac-
2
1
THUHY JOpOr", a apyra = yacTHHY nopord. Ilepma 6pura-
I—
9
Ia mpamoBana 9 rojg 1 BlApeMOHTYBaJla — HAOpoOr", a apyra
3 2
x—-4
nTopora. OCKLIBKH B pe3yiabTaTl 0yVJI0 BIAPEMOHTOBAHO BCH J0-

; 9 2
pory, To MOXHa CKJaCcTH pl1BHAHHA —+ 4 i I
. X —

OrpuMaHe piIBHAHHA Ma€ ABa KopeHl x; =12 i x, =3 (nepeko-
HalTecd B ILOMY CaMOCTINHO). /Ilpyruil KoplHbL He 3aJI0BOJILHAE
YMOBY 3aJadi, OCKiNBKHM TOAi aApyra Opurajga maja © BiipeMoH-
TYBaATH gopory 3a 3 — 4 =-—1 (rox), 1o He Ma€ 3MICTY.

OT:xe, mepma OpuUraxa MoOXKe BlJIPpEeMOHTYBATH JOpoOry 3a
12 ron, a npyra — 3a 8 roa.

Bidnosidwv: 12 ron, 8 ron. 4

OpHuraja npanipoBana 2 rof 1 BIIpeMOHTYBAJA BIAMOBIAHO

QIIPEEJIA,I[ 3. Bopunii posuuH coji mictus 120 r Bogn. Ilicasa
TOro AK 10 po3uuHY xoaanu 10 r coul, 11 KOHIeHTpaIlsa 301Jb-
munaca Ha 5 % . CKiIBKH rpaMiB c0JIi MiCTUB PO3UHH CIIOYATKY?

Poze’azanusa. Hexall noyaTKoBHIl pO3UYHMH MICTHB X I' COJII.
Tonl itoro maca gopiBH0OBaJa (x + 120) r, a KOHIOeHTpAaIlld COJl

X . .
CTAHOBMIA . ITicaa Toro Ak no po3unnHy goganu 10 r coui,

x+120
11 Mmaca B po3umH1 ckJaana (x + 10) r, a maca po3uuny — (x + 130) r.
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-
) . x+10 >
Tenep kKoHIIeHTpAaIisa cojJli CTAHOBUTH - mge Ha 5 %, T0O-
x+
1 X
TO Ha —, OlLnbIe, HIMXK . 3BlicH MO¥KHa 3alucaTH:
20 x+120
x+ 10 X 1

x+130 x+120 20

OTpuMaHe piBHAHHA Mae€ IBa KopeHi: x, =301 x, = —280 (me-
peKoHallTecd B IbOMY CAMOCTIHHO), 3 AKHUX JIpYIrHil KOp1HL HE
3a/10BOJILHAE YMOBY 3ajJia4l.

Ot:xe, po3uMH MicTUB conodaTKy 30 r coui.

Bidnosids: 30 r. 4

A% roBOPUMO TA nuu? YKPAIHCBKOKO nPHo

Janam’amaume. Y YHUCIIE
Wwicmeom JIiTepy T MHUIIEMO, ajle He BHMOBJIAEMO B YEE

[m’icran’:aT’], [m’izge*c’aT], m‘it::ﬂf].

s

788." Bincrans mixk cenumamu CenniB i Kozenens YepHiriseskol
obsnacTti mopiBHIOE 90 KM. AHTOH i MapuHa BHIXaau ogHOUYAC-
HO Ha MoTounHKJIax i3 CegHeBa o Kozensns, mod orasgHYTH
B1IOMY IepJINHY apXiTeKTypH — cobop Pizasa boropoawuii.
OckinbKn AHTOH iXaB 3i mBHAKicTIO Ha 10 KM /roa 011s0I0K0
3a mBUJKicTs pyxy MapuHU, To BiH npuixas y Koszenens Ha
18 xXB paHinmie 3a Hel. S3HAHJITh MIBHIKICTE KOMKHOI'0 3 HUX.

Cobop Hanbinbwuin y Esponi
Pizaea boropoawui nnaey4yvmi poOHTaH
(m. Kozeneus) (M. BiHHMUA)
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789." Ilepmi 150 KM moporu 3 micra bepauuis (divHTOMUDCLEA
obyacTe) no micrta KoBens (BonmunHebKka obacTsk) aBTOMOO1LIE
IMpoiXaB 3 NeBHOKW MIBUAKICTIO, a pemTy 240 KM — 31 IIBUJ-
KICTIHO HAa 9 KM/T0J] OLIbIN0K. SHAHUIITE MOYATKOBY IIBUIKICTE
aBToMO0DiNdA, AKIIO Ha Bech NLIAX i3 BepaumueBa go Kopens
B1H BUTPATHB 9 Ioj.

790, I3 Tepronona no BiHHUI, BlACTAHE ML AKUMH JTOP1BHIOE

240 KM, BHIXaTHl OJHOYACHO aBTOOyC 1 aBTOMOOLIL. ABTODYC
pvxaBcd 31 MBUAKICTIO Ha 20 KM/rol MeHIIIOK, H1A ABTOMO-

0ine, 1 npudyB no BimEuni Ha 1 rojg misHinle 3a aBTOMOOLIE.
SHAUIITE MIBUAKICTE aBTOMODOLIA Ta MIBHIKICTE aBTODYCA.

791." OnepaTopka KOMII IOTepHOT0 Habopy Maja 3a JedKHH 4Jac
HabpaTtu 180 cropiHok Tekcty. IlIpoTe BoHA BHKOHAJA II0 PO-
00TV Ha o I'oJi paHillle CTPOKY, OCKINBEKU Habupama moroidnHu
Ha J CTOpPIHKH OLIbIIe, HiXK miaaHyBalda. CKLIBKH CTOPLIHOK
BOHa Habupaja IoroguHu?

792." Ilepmuit Hacoc neperkauye 90 m° Bogu Ha 1 rojg ImBHUIIE,
Hik apyruil nepexkauye 100 m®. CKiIbKH KYOIYHHX MeTpiB
BOMU IIOTOAUHU IepeKauye KoxKeH Hacoc, AKINO [MepIIni mne-
peKaudye 3a FOJIHMHY Ha D M° BoJH OLnbIIe, Hid OPpYruii?

793." PobiTHHMK MaB 3a HeBHHI Yac BUTOTOBUTH 72 getani. IIpore
IIIOAHA BlH BUTOTOBJIAB Ha 4 neTaJsil OLIBIIe, HIXK ILIAHYVBAaB,
1 3aK1HYMB poDOTY Ha 3 AH1 paHiIle CTPOKY. 3a CKLIBKH JHIB
BiH BHKOHaB pobory?

794." KaTtep npoiimoB 16 KM 3a Teui€lo piukm Ta 30 KM nportu
Tedll, BUTPATHBINHN Ha Bech mnuAaxX 1 roxg 30 xB. 3HAUIITH
BJAacHY IIBHUAKICTE KaTepa, AKIO IMBHAKICTL Tedll PIYKH
CTAHOBHUTE 1 KM /TO.

795." HoBeH nporiuB 19 KM 3a Tedl€lo pluyKH U MOBEepHYBCA Ha3al,
BUTPATHUBIINH HAa 3BOPOTHHM MIAX HA 1 ron 0labine. 3HAHUIITH
IMIBHAKICTE YOBHA 3a TEUYIEH PIYKM, AKIINO IMBUAKICTE Teuill
CTAHOBUTEL 2 KM ,/TO[I.

796." 3a Teuierw piuky Bij npucTaHl Bignaus mwiit. Yepes 4 rop
B1J I[1€]l IPUCTAHL B TOMY caMOMYV HalnpAMKY B1IYaJHUB 4YOBEH,
AKWNH HA3JIOrHAB ILIIT Ha BiJicTaHl 19 KM B1J IpHUCTaHl. SHAH-
IiTh MBHAKICTE Tedll plYKH, AKII0 BJIacHA IMIBUIKICTE YOBHA
CTAHOBHTE 12 KM /TOJI.

797, Tennoxig mpoumios 16 KM 1o osepy, a moriM 18 KM 1o
piuli, Aka 6epe Mo4aToK i3 LOro o3epa, 3a 1 roja. 3HaAMOITE
IMIBUIKICTE TEIJIOX0JA B CTOAYIN BOA1, AKINO MBUAKICTH Teull
PIYKH CTAHOBUTHL 4 KM/I'0Jl.
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798." [IBl pobiTHUI[], OpPAKIOYH Pa30M, MOMYVTh BUKOHATHU BH-
pobHHYe zaBaaHHA 3a 20 AHIB. 3a CKLIBLKH JHIB MOKe BH-
KOHATH IIe 3aBIaHHA KOMHa 3 HUX, NpallnoyYid CaMOCTIHHO,
AKIIO OAHIN 13 HUX JIJd IbOro noTpidbHo Ha 9 nHIB Olible,
HiX Apyrii?

799." OgroMYy Manapy noTpidHO Ha D roj OLIBINE, HidK IPYroMy,
mobn nodapbyBatu (dacapn OyvamHKY. Kol nmepmuili manap
nponpaloBas 4 roji, a HOTiM HOro 3MIHUB JIpyruil, AKHUHA
InpomnpaimoBas 2 roji, To BHABWIOCA, o modapdosano 40 %
rronil gacany. 3a AKHMHN yac Moxe nodapoysaTu dacan KO-
HHUI Mandap, Ipamnilolodd caMOCTiIHHO?

800." Ilepmioro gHA TpaKTOpHCTKa opaJja noje 6 rox. IIpyroro
OTHA 10 Hel NpHUEIHANACA Apyra TPaKTOPHUCTKA, 1 yepes3 8 roj
CIILIBHOI poOOTH BOHHU 3aKIHUYMJIH OpPaHKY. 3a CKLIBKH I'OJUH
MOKe 30paTH Ile [moJie KOXKHA TPAKTOPUCTHKA, IIPANII0YH CaMO-
CTiliHO, AKINO Nepiliil AJs NbOTro NOTpiOHO HA 3 roJi MeHIIe,
HixK npyrii?

801." 1o posunny, akuili mictuB 20 r coni, gogann 100 r Boan,

IIiCcJIA Yoro KOHIeHTpallda coJi sMeHmmaaca Ha 10 Y% . CKinsKn
rpaMiB BOJH MICTHUB PO3YHH CHOYATKY?

S50Z. SIMBOK CILIABY M1J1 Ta THHKY, AKHH MicTHB 10 Kr muHKY,
coiaBuaM 3 10 Kr migi. BigcoTkoBuE BMicT MijJii B 0Jiep:KaHO-
MYV CILIaBl BHABUBCA Ha o Vo OLIBIIUM, HIM V MIOYATKOBOMY.
CKiIBKH KiJlorpaMiB MiJli MicTHB IOYaTKOBHIA 3JIMBOK CILIABY?

803.” Yepes 2 rox 40 xB micna BignpaBJeHHSA ILIOTA BiJl IpHACTA-
Hl A 3a Teui€el plYKHM HA3YVCTPIY UOMY BiJl npucTaHl B BIIIHIIIOB
KaTep. SHAHUIITh INBUAKICTE Teull plYKM, AKIIO ILJIIT 1 KaTep
ayceTplaucda Ha BiacraHl 14 KM BIJ npucradHi A, IMBUIKICTh
KaTeépa B CTOAY1H BOAl AOPIBHIOE 12 KM/T0J[, a BIICTAHb MI1K
npucTaHaAMa A 1 B cTAHOBHTE 32 KM.

804.” Jlo baceliny nmigBeaeHo ABi Tpyou. Yepes ogry TpyOy BOoay
HAJIUBAIOTE V baceitH, a uepes APVIY 3JIMBAIOTH, IPUYOMY JIJIA
3JIUBY BoJHu NoTpibHO Ha 1 rojg Oinbine, HidK ONd HATIOBHEHHSA
DacedHy. AKIIO 3 BIAKPUTH 00MUAB]I TpYOU OJlHOYACHO, TO Da-
CellH HAaTOBHUTKLCH BOA0I0 3a 50 rol. 3a CK1JIBKH '0OJIMH MOXHA
HAIOBHHUTH MOPOKHiN DaceilH BOJ0OIO Yepes mepmy Tpyoy?

8505." Jlng sanoBHeHHA 0acellHY depes mnepimy Tpyoy IOTPIOHO
CTLIIBKH 3K Yacy, AK 1 1)1 HAIIOBHEHHS 4Yepes ApPYyry U TpeTio
Tpyou olHOYACHO. Hepesd nepiny Tpydy DacellH HATOBHIOETh-
cAd Ha 2 rojJl IBHAIIe, HiX 4Yepes ApPVIY, 1 Ha 8 rong mBuAIe,
HisK "depes TpeTio. CKinbKH 4Yacy moTpibHO A1 HAIOBHEHHHA
DaceilHY uepes KOXKHY TpyoOy?
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806." ABTOoOYVC MaB NpoixXaTH BiJicTaHL MiK ABOMAa MicTaMH, fKa
nopiBHIOE 400 KM, 3 Jegako MBUAKICTIO. [Ipoixasmu 2 roxa 13
3allJIaHOBAHOK IMIBHJIKICTIO, BIH 3ynuHUBCA Ha 20 XB 1, modon
MpUOYTH B IVHKT NpU3HAUYeHHA BYacHO, 301JILIIHAB IIBUIKICTE
pyxy Ha 10 KM/roj. 3 K00 IMBHIKICTIO aBTOOYC MaB IpoO-
IXaTH BilcTaHB Mix MicTaMu?

S07." PobiTHHK 3a IeBHHH Yac MaB BUIoToBHTH o560 geranen.
Ilepmii o aHIB BIH IMOJeHHO BHUI'OTOBJIAB 3allJIaHOBAHY KlIb-
KICTE JleTajeil, a MoTIM HMIOJHA BUTOTOBJIAB Ha 4 neTasl O1/b-
e, 1 Be 3a JIeHb JJ0 CTPOKY BUTOTOBHUB 372 geTtalni. CKiIbKA
neTajel MoAHA MaB BHTOTOBJIATH pPOoBITHHK 3a ILIAHOM?

808.% Illlob6 BuKoOHATH NeBHe BUPOOHMUYE 3aBJaHHA, IeplIlH po-
OlTHUII nmoTpibHO Ha 12 roxg meHwe, HiXK Apyrii, 1 Ha 4 roj
OLnbIre, H1 000OM pPODITHHIIAM ANA CHLILHOI'O BHKOHAHHSA
3aBIaHHA. oa CKLIBKH TOOAHH MOMe BHKOHATH IIe 3aBJaHHA
nepnia podbiTHUIA?

(" BriPABM [N MOBTOPEHHS — ©.

809. OdunciaiTe:
i
1) —F : 2) {2?-3"‘}3; 3) [10"3‘12 -1000°°,

810. 3uaiiniTs 3HaUYeHHA BUpPasy a” — Ea\/5_1+ 2 IIpu a= ‘V’E - 3.

811. Ilodyaviate rpadi pyHKOL = —2x + 4.
1) YoMy nopiBHIOE HYJIBL JaHOL (hVHKITII?
2) ¥YKamiTh 3HAUEeHHd X, Opu aKux y > 0.
3) Ym npoxoauThk rpadik pyHKIII depe3 Touky M (—36; 68)?
k

812. Ilpu skoMy 3HaueHH]1 k rpalk (pyHKOIl y=— HNpPOXOAUTH
x

yepes TOUYKY A(—JIE; \.@]‘? llobynyiuTe e rpadik.

813. flka 3 piBHOCTell € IIPAaBHJILHOIO: J(JE—Z)E :JE—Z abo

J(Jﬁ ~ 2]2 =2 /3?2 Bignosins obr'pyHTYVIilTE.
8514. CopocTiTs BUpas.

4

.‘.‘I‘: y 4
2) | — %
) (e:-‘ﬁ)

-2
1 . r
1) (—u'lh'd) : 3) (0,2a 'b°)" -4a’b .
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P yumMOCs POBUTYM HECTAHBAPTHI KPOKH'

815. Ha rapinni nexxaths 9 mmMaToukiB cHpy pisHOI MacH. J[loBe-
OiTh, III0 MOXHA OIWH 13 MIMATOYKIB cHUpPY pO3pi3aTH Ha Bl
YacTHHHU TaK, 1o ojep:kaHl 10 mmMaTo4YKiB MOKHa Oylie pos-
KJAacTH Ha JBl TaplJKH ¥ OpH IILOMY Maca CHPYV Ha KOMKHIN
13 HUX Oylle OJTHAKOBOILO.

ITepwa EOM 6 €sponi

bypxauBuil po3BUTOK 00YMCJIIOBAJLHOI TEXHIKH 3a OCTaHHI1
NeCATHUIIITTA MNOPOAWUEB Iy HUBKY HOBUX MaTeMaTHYHWX JHC-
[MUIJIIH 1 3aIpONOHYBaB HOBHIl METOJ] HAVKOBHX i NPHUKJIAJHUX
IHOoCcHl:KeHbh — MOJeNIOBAHHSA NpolleclB Ha eJIeKTPOHHHUX 00-
ypcaoBalbENX MamuHEax (EOM). (3 gedKMMH MATeMATHYHHUMH
MOJeIsAMH BH o3HalloMHJINeCA B . 7 Ta 23.)

CroropHi BaXK0 YABUTH CBOE KHUTTA 0e3 Komn 'oTepis. I Tum
CKJIAQHIIIIE MOBIPUTH, U0 1XHA 1CTOP1A HAJNIUYE MeHIIle HIXK CTO
POKIB.

Ilepma v cBiTi en1eKTpoHHA oOuncaoBalbHa Mamuaa EHIAK
oyna crBopeHa B CHIA mampmkirni 40-x pp. XX cT. 1 BHKO-
PUCTOBYBAJACHA AJA PO3PaAXVHKIB TPAEKTOP1l IOJLOTY CHaApAILB
OeperoBol apruaepii.

A mepiia B KOHTHHEHTAJbHIE €BpOIIl eIeKTPOHHA 00YHCIII0-
BaJibHa MalluHa Oyia crBopeHa B Kuesi.

Hanpukiani 1947 p. mabopatopida creliMojie Il0OBaAHHSA 1 eJleK-
TPOHHO1 TeXHIKH [HCTHTYTY eleKTpPOTeXHIKHM AKaJeMmll HaAVK

ByawHok y nepegmicti Knesa — C. O. lleGepen
®eodbanii, ge 6yno cresopeHo MECM (1902-1974)
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YEpalHH mi KeplBHUIOTBOM akanemika C. O. Jlebenesa posnouana
pobOTY HaJ CTBOPEHHAM TaK 3BaHOL «MOJlelIl eJIeKTPOHHOL 004HC-
noBanbHOI MamuHEU» (MECM). I Baxe y rpyani 1951 p. MECM
po3B’A3yBajia NpaKTHUYHI 3ajadi, gKi AJ9 Hel nmporpamMyBalH
cIHiBpoOIiTHUKY [HCTUTYTY MaTeMaTHKH AKaleMil HayK YKpalHH.
binsimre poky MECM 0yia He TIIBKHU Heplno, a # equaown EOM
V KOHTHHEeHTAJBHIN CBpoml,

Y 1957 p. 6yso crBopero Ob0uncao0BaJIbHAN HEeHTP AKaneMil
HaVK YEKpalHH, Ak y 1962 p. OyB nepeTBopeHu B lHCTHTYT
KiDepHEeTHKH. JAaCHOBHUK 1HCTHUTYTY akajaeMlK BixkTop Muxamn-
Josud I'nymkos po 1982 p. OvB Horo JUPeKTOPOM.

Ilepmi 3apadi, nAad po3B’d3yBaHHA AKHX OVJIH 3acTOCOBaHI
EOM, 3anoBoJBbHANH HOTpeOHM aTOMHOI Ta pPaKeTHOl TeXHIKH.
3a nonomoroo EOM nposonuinn poOsSpaXyHKH TpaeKTOplW IIi-
JOTHUX 1 0e3NiJIOTHUX CHCTEeM V peaJlbHOMY MacIinTabl "acy,
BHOID OOTHMAJLHHUX KOHCTPVKILUN céepell MHOMUHU MOKIMBUX
BaplaHTiB. TakKl 3azadl € XapaKTepHUMH [IIf MIBUAKOIIIOYHUX
KOMII'IOTepiB i B HAIII 4ac.

IscTHTYT K10epHEeTHKHN OVB KOJMHCKOI BITYH3HAHUX HaVKOBHUX
KaJIpiB V raiaysl KibepHeTHEM, 1H(DOPMATHKH, O00UMCIIOBAJILHOI
TexHiKH. HaykoBi 3100yTKH Horo cuiBpoOiTHHKIB BiIoMi B YChOMY
cBITI. I choronHl 3acaay MoOYI0BH eJleMeHTHOL Dasy 00UHCII0BaAIE-
HOl TeXHIKH, MaTeMaTHYHOI'0 MOJieIlDBAHHA, Teopll aBTOMATIB,
aBTOMATH30BAHUX CHCTEM KEPYBAHHSA, iHIIIHX KOMII IOTEPHUX JTHC-
IUILJIIH DAraTo B 4OMY I'PVHTVIOTHCA Ha OpalldX VKpalHCBKUX Ha-
VKOBI[IB. ¥ YeHl 1HCTUTYTY 3aCHYBAJIU BCECBITHLO B1IOM1 HAVKOB1
IIIKOJIH 3 MATEMATHYHOL K10epHEeTHKH Ta Teopll 00YHNCIIBATBHUX
MAaIIMH 1 CHCTEeM, TeOopll OONTHMI3AIlll Ta CHCTEMHOI'0 aHAJI3y,

B. M. MywkoB IHCTUTYT KiGepHeTHUKHU
(1923-1982) imeHi B. M. NywkoBa

HAH Ykpaiuwm
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MATEeMaTUYHOT'O MOJIeJIIOBAHHA, MaTeEMATHYHOI Teopil HagiiiHoCTi,
Teopll OporpaMyBaHHSA TOIIO.

Y 1992-1997 pp. Ha 06a3i aBTOHOMHHUX IiApo3alaiB [HeTuTYTY
Ki1bepHEeTHKH CTBOpPEeHO IHCTHTYT nporpaMHUX cuereM HamioHanb-
HOl akanemil HaVK (HAH) ¥kpaiau, IlHeTutyT npodieMm matema-
TUYHHUX MammuH 1 cucremM HAH YKpalam, lHeTHTYT KOCMIYHHX
nocraigxess HAH Vikpaieu ta HanioHalbHY KOCMIUHY areHILiIO
(HKA) VYkpaiau, HaBuansHO-HayKOBHII KoMIaeKkc «IHcTHTYT
IPUKJIAJHOTO CHCTEMHOT0O aHaJi3y» MiHicTepcTBa OCBITH 1 HAVKH
(MOH) ¥Ykpaiesu ta HAH Vkpaian, MixkHapoIlHHI HayKOBO-
HaBUYaJIBHUMI IeHTp iH(GopManiiiHuxX TexHoJorii i cmcrem HAH
Yrpaiau ta MOH Vkpaian, ki BBIMHIIHA 10 CKJIaAy CTBOPEHOIO
B 1992 p. Kibepreruunoro nearpy HAH Vikpainn.

m SABLOAHHA Ne 6 4
«[MEPEBIPTE ' CEBE» B TECTOBIM.@OPMI

sasdaHua 1—-11 mawmb no yvomupu eapianmu 6idno-
gidi, 3 axux auwe OIJHH ITPABHJIEHHH. Bubepimb

npasuabHUil eapiaHn aidnosidi.

1. 3HAUOITE KOpPEeHl KBaJApaTHOro TpUUYJIEeHA
X2 —x— 0O

A) 2; —0,6; B)1; -1,2;
b) -2; 0,6; Ly —-1:1,2,
2. Po3knaniTh Ha MHOKHUKH KBaJlpaTHUH TpU4eH —x° — 4x + .
A) (x=1)(x + d); B)—(x—1)(x+9);
B) (x+1)(x—9); I') = (x+ 1)(x — 9).
2
3. CKopoTiTes npid a :T-I L. 12.
x“+x-6
A) I+4; B) :c—él; B) :r+4; r) I—-‘-i.
x—2 x — 2 x+ 2 x+2
4. Poa3B’axiTh piBHAHHA x*'+ Tx*—18=0.
A) -3; 3; B) -3; —V2; V/2; 3;

B) —V2; A/2; T) V2; 3.
5. 3HaliTh KOopeHi piBHAHHA (x* —4x)*— 2 (x* —4x)—15=0.
A) 154k "3: 9 B) —1: a2 B) 1; 3; I') 1; 3; 2.
6. Po3B AXKIiTH pPIBHAHHA X — JE—IZ ={),
A) -3; 4; B)—2; 2 B) 16; I') 9; 16.
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. . 3x—1 4 10 -9x
7. PO3B AXI1TE pIBHAHHA — =— ;
% x—2 x" —-2x
A)-2;2, B)I; -2  B) - r) 2.
3 3 3
8. 3 omHOro MicTa B 1HIIIe, BIICTAHE M1 AKHUMH NOPIBHIOE 300 KM,
BHIXalW OJNHOUYACHO BAHTAKHWUKI 1 JIerKOoBHH aBTOMOOiJi.
[HIBuakieTs BaHTaXKIBKH Ha 20 KM /roj MeHIIA B1J IIBUIKOCTI
JIETKOBOI'0 ABTOMOOLIA, Yepes IO BOHA OpUOyVIa 10 NYVHKTY
IIpU3HAYeHHd HA 2 roJ Mi3Hille 3a JerkoBUU ABTOMOOLIE.
Hexalt mBHAKICTE BaHTAMHOIO ABTOMOOLIA JOP1BHIOE
X KMm/roj. flKe 3 plBHAHB € MATEMATUYHOK MOJIeJLJII0 CUTYAaIlll,
OIIHCaHOol B VMOBI 3agaui?
350 350 350 350

A) e B) - S
X x + 20 x + 20 o o
350 300 350 300
B) —+ =2 B —- =2,
X x + 20 X x—20

9. Karep nponiaus 30 KM 3a Teui€lo piuKH Ta NOBEepPHYBCA Hasajl,
BUTPATHBIIN Ha Bech Migx 3 roa 10 xs. IlIBAakicTe Teuiil
PIYKH HOpP1BHKE 1 KM/Tol.

Hexall B1acHa MIBUAKICTE KaTepa CTAHOBHUTE X KM/ToJ. sflKe
3 piBHAHE BifinoBiflae YMOBi 3agaudi?

30 30 30 30 1
A) - =8 1: B) +—=3—
x+1 x-1 x+1 x 6
30 30 0 30 1
Bb) - & 3,1 I') ¥ - = 3—.
x+1 x-1 x+1 x-1 6

10. PobiTHULIA Maia 3a JedKU gyac BUrorosuT 96 neramneit. I1lo-
IHS BOHA BUI'OTOBJIAJIA Ha 2 AeTaJl DlabIe, HIX IJIaHyBaJja,
1 3aKiHYMIa poboTy Ha 4 JTHI paHlIlle CTPOKY.
Hexan poDiTHHUIA BHUIOTOBJIAJA IMOAHA X Jeralned. slke
3 PIBHAHL € MaATeMAaTHYHOK MOJeJlJIKD CHTVyAaIllll, OIIHCcCaHOl
B YMOBIi 3amaui?

06 96 96 96

A) - =4; B) - =2
X x—2 X x—4

B 22 _2_4 m 22 _3_ 45
x—-2 x x—-4 x

11. /IBa poDITHHKH, OpaI[I0I0YHN PAa30M, MOKYTH BHKOHATH JledKe
BUpoOHUYE 3aBiaHHA 3a 10 roa, mpuyoMy HOepHinil 13 HUX
MOKe BHKOHATH Iie 3aBJaHHSA caMOCT1HHO Ha 19 roja mBHAIIe
3a Apyroro.
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Hexait mepmuit pobITHHK MOMKe CAMOCTIMHO BHKOHATH 3aB-
NaHHA 3a X roj. flke 3 piBHAHB € MaTeMATHYHOKI MOJEJLIII0
cUTyanii, onucaHol B YMOBI 3ajadi?
15 N 15 10 10

A) =1: B) - =1;
x 10-=x x x+19
15 15 10 10

B) —+ =1; F) —* i &
X x—10 X x=15

V zasdanni 12 do koxHO20 3 mpbox pAdKiE IHGoOpMauil, NO3HaAYE-
HUuXx yugpamu, dobepimeb 00uUH npasuabHuil, Ha Bawy dymky, eapiawm,
no3HaveHul OyKeomn.

12. YeTaHOBITE BiiDOBIAHICTE MiK pIBHAHHAM (1-3) Ta MHOXKH-
HOK Horo KopeHiB (A—]1).

PisHAHHA MHO:XHHA KOPEeHiB
1 P S A) {-10,1}
x® —5x + 4 B) {1}
2) (Vx —1)(x* +9x-10)=0 B) {~10}
3) X +0x- _0 .
x—4

= - —

ﬂ FOTYEMOCH 4O TEMATHAYHOI O OUIHKOBAHHA
T— ~ 7

1.° Po3kaafiTh Ha MHOKHHUKM KBaJpaTHHH TpHUYJIEH:
1) x*=5x—24; 2) 2x* -Tx+3.

2.” PoaB’a:xiTh piBHAHHA:

2
1) x* —6x2—7=0: gy & K et
xr+8 ¥+ 8

2% +5x -3

x*-9

3." CkopoTiThk Apib

1 2 x+4

- - ={).
¥’ +2x x°-4 10x-5x°

4." Po3B’AKiTh PIBHAHHSA

5." Ilepiuuii Hacoc HAIIOBHUB BoJol0 OaceliH o6’emom 180 m°,

a npyruii — Gaceite o6’emom 240 m°. Ilepmmii Hacoc Iepe-
KauyBaB moroAuHu Ha 10M° Bogu MeHIme, Hix Apyruii,
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i mpalloBaB Ha FOJIHHY OinkINe, Hix apyruail. Axkuii 0d6’'em Bogn
lepeKadyyBaB 3a F'OJUHY KOXXKHHI Hacoc?

2x3-5x+2_f-3x-4

6.” IlobGyayitte rpadik GpyHKOII y =

x—-2 x+1

'OJIOBHE B lNAPATPA®| 3

PiBHAHHSA IepHIOro cTeneHsa
Pisaaandg suay ax =0 , e x — 3M1HHa, a 1 b — nedKl uyuena,
npuuyomy a # 0, Ha3MBaWOTh PIBHAHHAM NepIIOro cTeneHd.
ReaaparHe pilBHAHHA
PiBHaHEA BUNY ax*+ bx+c¢=0, 1e x — 3MmiHHA, a, bi ¢c —
nedKl uuciya, npuyomy a # 0, HaA3WBawOTh KBaJIpATHUM pI1B-
HAHHAM.
SBeIeHe KBaJpaTHe PIBHAHHA

KBanpaTHe piBHAHHSA, NepINHA KoedilIleHT AKOT0 JopiBHIOE 1,
HAa3WBAIOTh 3BeJIeHUM.

HenoBHe KBajJpaTHe pIBHAHHA

AKINo v KBaApaTHOMY piBHAHHI ax®+ bx + ¢ =0 xoua 0 oiuH
i3 KoedinieHTiB b abo ¢ NOpiBHIOE HYJIIO, TO TaKe PiBHAHHSA
HA3HMBAKTHL HEMIOBHUM KBaJIpATHUM PIBHSAHHSAM.

Po3gp’saA3yBaHHA HEIMMOBHOT0 KBAJPATHOTO PIBHAHHA

KoedinienTn Henosue
PiBHAHHSA KBaJIpaTHe KopeHni
ax*+bx4c=0 PiBHSAHHSA
b=c=0 ax*=0 | x=0
b
%0, ¢c=0 ax’+bx=0 =0, xy=——
l
I
a
¢ c c
b=0, —>0 ax’+e=0 ¥ o= fe e e s
(i 1 a ? 2 a
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s i
-

JHCKPHMIHAHT KBAJAPATHOIO PIBHAHHA
Ilna piBHAHHA BUAY ax”+bx+c¢ =0, ge a # 0, iioro fuckpu-
MiHaHT DD — Ile 3HaueHHdA BUpasy b® — 4ac,

Po3p’'a3yBaHHA KBAJAPATHOIO PIBHAHHSA

fAxrmo D < 0, To KBaJijpaTHe PiBHAHHA KOpPeHiB He Mae€.
Armo D=0, To KBajJpaTHe pPIBHAHHA Ma€ OIHUH KOPlHb

b
I — e — &
2a
Axgmo D = 0, To KBaipaTHe PIBHAHHA MAa€ IBa KOPeHL X; 1 X.:

~b-~D ~b+D
= X = .

> 2a . 2a

Teopema Biera
Axnio x, 1 x, — KopeH1 KBaJIlpaTHOIO piBHAHHA ax” + bx +¢ =0,

B b .G
TO X, + X, =——; X% =W
a a

Teopema, obepHena mo Teopemu Biera

. . & c :
fAkmo uncna o i P raki, oo o +f:= —— 1 [Iﬂ =—, TO II1 YHCJAa
a a

€ KOpeHAMH KBajpaTHOro piBHAHHA ax”+ bx + ¢ =0.

RKeaapaTauil TpHYJIeH

MHoro4ieH BUAY ax” + bx + ¢, ie ¥ — 3M1HHAa, a, b1 ¢ — JedAKl
yucaa, npuuomy a # 0, HAa3UBAKWTEL KBaJIpATHUM TPHYJIEHOM.

P O3KJaAd KBAAPATHOIO TPHYJIeHA HA MHOKHHEH

AKHNo AUCKPpUMIHAHT KBaJpaTHOIo TpuuleHa ax*+bx +c¢
OONATHUN, TO JaHUM TPHYJIeH MOMKHA PO3KJACTH Ha JI1IHINHI
MHOXHHWKHU:

ax*+ i c=a (x — 2 )(x — x,),
ne x; 1 X, — KOpeHl KBaJpaTHOI'O TpHYJIeHa.
AKmo AUCKpUMMIHAHT KBaJpaTHOrO TpHYJeHa ax”+bx +c¢
ODOPIBHIOE HYJK, TO TAKUH TPUYUJEH MOMKHA PO3KJIACTH HAa
JIHINH] MHOKHUKHN:

2
b
arg+bx+c:a(x+—) .
2a
bikpaaparHe piBHAHHSA
PiBagnHA BUAy ax*+bx*+¢=0, ne x — 3MiHHa, a, b i ¢ —

neaAKi uMcna, npuuomy a # 0, HasuBawTh OIKBaJpaTHHM
PIBHAHHAM.,
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BMPABW A1 MOBTOPEHHA
KYPCY AJIC'EBPU 8 KJTACY

1. PaujioHanbHIi BUpa3mn

816. SHAUAITE 3HAYEeHHA BUpPAa3y:

am —
1) e ”.".’ AKIo m=-—4, n=3;
m+2n
a® - 2a
2 , Agmo a =—0,8.
. 4a + 2 -
817. llpn aKuX 3HaUYeHHAX 3M1HHOI Ma€ 3MICT BHUpas:
l)i; ) = _ D¢ 7) S
2-y x—-1 x4 |x|-5
-3 -2
B = 5) 8) —u
T | X ] +7 8 + :4_:
e 4
3) 2t 6) ALY ) W X2 o
4—1 x" =25 (x +8)(x—-3)
818. CropoTiTh npid:
1 8a’c’ : 9) 25mn” : 3) 60a’be’d® : 4) 42x°y’
4a’c®’ 5m°n’ 18a*b°c’d’ 14x°y*
819. IlopaiiTe wacTKy ¥V BUIIAN1 Apoby Ta CKOPOTITE OTPUMAaHHUH
npio:
1) 4mn®p : (28m*np®); 2) —30x°y° : (36x'y").
820. CropotiTth Apid:
2
1) 3x Ey; 1) 12x 41';
3x 2-6x
2
2) 3a+9h; 5) 2.:: 9 :
4da +12b x“+6x+9
2 i 4
3) a 49; 6) _i.',:-__2+b_5_‘
3a + 21 b> + b

821. 3uaiiiTs 3HAUEHHA BAPAa3y:
Iﬁy’i’ _ Iﬁyﬂ
3 T
XY
20x° —140xy + 245y°

4x - 14y

1) , ARmMo x=-0,2, y=0,9;

2)

, ARIIo 2x — Ty =-—0,09.
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822. JIna KoXHOT0 3HAUYEHHA @ PO3B AMXKIThL piBHAHHA:

1)(a+2)x="1;
2)(a+6) x=a+ 6;

3)(a+3) x=a*+6a+9;
4) (a* —4) x=a— 2.

823. llopanTe v BUIrnAMl Apody BUpAas:

Ta 4da Tp-17 T=2
1) —+——; 5) -+
22 22 S5k ok
8x Ox 6a” —4a a° +a
2} = 3 ﬁ} -5 \
3y 3y 15a 15a
Tx -2 3x+ 7T = +
3) X y+ X y; 7) X H+I H;
15p 15p 3 8
4) E_u—b; 8) _1!]3:-6__4:::+11_
8 8 X X
824. CopocTiTs BHpa3s:
7 14 (3a-1)° (a-3)
1) 3 ———— 5) + ;
y -4 y -4 4a -4 4—-4a
. 2
-3 y—295 x° —dx x—4
gy £ = ~F T 6) S
20—y 20—y (2-x) (x - 2)
9p+5 10p-12 9p-1 T b
3) - ) I —-—;
ap+6 3p+6 ap+6 a-2 2-a
Tx+5 5Hx+11 ba da
4) + - 3) — ;
3—x x—3 2a—a a-—-9
825. BukonauTe n1i:
8 5 5 7
) === 3) - — =
xe U 2dxy 18xy
7.5 b" —8b+1 2b-1
2} ‘_'+_; 4} 9. 9 T 3 =
ab b a-b ab
826. BurxonaliTe mii:
+ 2 4 — + 3 -2 + 2
1) - 4) 5+
3x+9 dx+1b a —2a da-10 oa
+1 + 2 3 -1
gy = 5) . :
m-3 m+3 da—3 2a —-4a+2
2y° 14
3) — A7 . 6) 2— ———m.
xX+ysL g—x x—y m-—2
827. lloBenlTs TOTOMXHICTSE
1 1 1
+ 0.

(b-c)(c-a) (a-b)(c—b)

(@-c)b-a)
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828. JanuniiTes Apld Vv BUII4A1 CYMH IILJION0 BHpAa3y Ta Apooy:

=y *+2a-2 *+ 3pa2
1) =—; 2) = —— < 3) ——— =,

a a+2 x—3

829. Binomo, mo I SHAHIITE 3HAYeHHA BUPAa3V:
y

+ 3x +4
1) 224, 2) =,

X X

830. 3HalAITh yCl HATYPAJILH]I 3HAUEHHSA N, OpU AKUX € HATY-
palbHUM YHMCJIOM 3HAUYeHHS BUpAa3y:

1 12n2—5n+33; 3) 1{1-4;:;
I n
3 2
n" —6n" +54 12-3n
2) % ; 1) ;
n In
831. BupasiTs 3MIHHY X 4yepes 1HIINl 3MIHHI, AKIIO:
a 1 1 a x b
I} x+—==1; 2) —+—=h; 3) —+—am.
b X a b.4 - a
832. JloBeqiTh TOTOMHICTE:
1 2 1 144
1) 2 + 2 + 2 = 2 2 ;
a" +12a+36 36-a a —12a+36 (a° —36)
2 2 2
b
2) c + e~ =1,
(a-b)a-c) (b=a)(b—-c) (c—a)(c—0b)
833.* CopocriTh Bupas
1 1 1 1

- + - :
a(a+3) (a+3)(a+6) (a+6)(a+9) (a+9)(a+12)

a+b+e a-b+c
834.7 HoBealTh, 110 KOJIH = , Tob=0 adbo c=0.
at+tb-e¢ a-b-c

8395. BukomaliTe MHOKeHHA:

9x 3n°
5 Rt 4) 26m® - ——;
y 24x 13m
2 3 '3
—5¢ 241 ;
2) == ( E); 5) — - 34u°’;
251 mn 16u
16a® 9b° 4x°y® 21xb”® 25a’y
3} 3 ) E; E} 3 ; 3 2 ) 4 i
216" 10a 7a’h 10y a™ 3x7b
836. BukoHanTe MHOMEeHHS:
1 2xy -y 36 2) a® —Tab a’b+2ab”

9 y' : a’+2ab a®-74%"
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m -64 m -81

’ %) 2x” —16x +32 x +8

m® -9m* m®+8m 3x* -6x+12 4x’ -64
837. llopaiiTe BUpas y BUrAAAl n1pody:

3)

5 \2 105245 9
a x°y
x' ) 3a'b’
- 2 3
4y \ 2a'p* 5
2} - 3 ; 4} L= [ 5 - 2 3 -
3m 26x" 4a°b
838. BukoHaliTe nlJ1eHHA:
2
x*=-10x+25 x-95 2c—3
1) 5 : : 4) 1 (2¢ - 3);
x =100 x—10 c—1
2 2 = 4
a -1 a +2a+1 n°—3n n —-2%n
2) : : 2) —t 5 :
a—a a—=a8 49n" -1 49n" -14n+1
ab+b° ab+a’ 5a° —20ab 30(a — 4b)°
3) . ¥ ﬁ) a 9 . 4 4 "
8b 2a Ja” +b 9a" - b

839. Bramxkawun naHl 1podH HECKOPOTHHMMH, 3aMiHITEL X 1 I Ta-

KUMH OJHOYJIeHAMM, 11100 YTBOpUJIacad TOTOMXKHICTh:

x oy _Eﬂ:scﬂ_ 2) 36m°n’ oy  21n

7a’® 4¢ b, x. 35p% s5mp®
1 1

840. [lano: 3x ——=8. 3HalifiTs 3HaYeHHs BUpasy 9x° =,

. X

1 1

841. JTano: 4x° + — = 6. SHaUmITh 3HaYeHHs BUpasy 2x ——.

X X
842. CripocTiTs BUpas:

2
1 (.{1+4_a 4)‘15 a’.

1)

a-4 a+4 32q° .
4 14x — 50
2) (T:r:— 5 ]: = :
x—3 3x—9
2 + 7 a2
3) N .
a—-2 8-4a Ta+a
( 9¢ Te 9¢c—-65 8c+ 64
4) +—f e — -
\c—8 ¢ =16c+64 ¢” — 64 c—8

f 2 3 2
5} a g a J_( a B a J'
\a+h a° +ab+b" a-b &=ty
(b 36+b b J*ﬁb+b2_

6) + - :
\b+6 36-b" b-6) (6-b)
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2x 1-x 2 ) x*-2x+1 x-1
)| — N - - : :
x"+1 x-x+1 x-1 4 x+1
843. JlopeniTs, 110 OPH BCIX JONYCTHMHX 3HaAYeHHAX a 3HAYEeH-
of 6 .9 ). 4(2a - 3)° 2a°
e (@a-3)° 9-a° (a+3)") (a®-9(@®-27) 9-4°
He 3aJle;KUTh BiJl 3HAYEHHA q.
844. CnpocTiTh BUpa3s:

25
a + 1
29 a
——a 1- :
cl b=
a+1
845. Po3B’aA:XKiTh pIBHAHHA:
1]2x+522; 3)2x—9+ 3X _ 9.
x+3 2x+95 3x-2
. 2
E}I IE:—B; 1) 5:; +B:2:r: 1__3:: 1.
x+4 x"=-16 x+4 4-x
846. [Ina KoKXHOro 3HaUeHHA a PO3B’ AMKITH pIBHAHHA:
1}x+2:ﬂ; Z}I_ﬂzﬂ.
x+a x-1
847. 3HaU1TEL 3HAYEHHS BUPAa3y:
-3 2
. 1 2
1) 2724475 3) (—J (—) :
3 3
3 -2
2) (EJ 451 .8)" -57"; d) 22 —61+ 3.

848. llepeTrBOpiTE BHpa3 Tak, 00 BIH He MICTHB CTeIl€HI1B
3 BiJl' eMHHIMH Ta HYJIHOBHMH INOKA3HHKAMM:
) Ex-ayﬁz—lz . . l,ﬂﬂlum_lﬁn_?p_4
} TEGEJ'_EE4 3 } E—EE—IIbIﬁE—EE "
849. IlonaiiTe BUpa3 Y BUI'IAAL CTelleHA 3 OCHOBOIO @ abo JoOYVTKY
CTENeHIB 3 PI3HUMH OCHOBAMM:

1} ﬂ—T _ﬂlﬂ; T} ﬂ—IE - ﬂ—lﬂ 'ﬂ4;

2) a"-a®; 8) (a*)®;

3) a’-at-di; 9) (a'?)%

4) a2 : a: 10) (3‘3}4 : !ra“”"]ﬁ s (@Y7
5) a' : g} 11) (m3n*p");
G)a’:a¥ 12) (a b %) 3
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H S A,
Y - - T cl I
13) (x'y ) (x7y ) 15)( ) [—) :

Be
11, =7 ™2
a b
14 . ;
) (c'dd“ )

850. SHanalTE 3HAUYEHHA BHUpPAa3y:

1) 1172+11*: 4) 10°%:107-107%;
2} 31'? _3—14; 5) {14—1[!}5 '{14—5}—5;
3) 4716 ; 412 6) 3" '{E_E]_E

3.3
801. 3HaAUIITE 3HAYEHHSA BUPAa3y:

’ (27
1) 257 +5°; 4) —— %M
15«57
2) 643 ; 323 5) TR
3) 10'°:1000°% -(0,001)%; 6) {3,122};-15-f .
852. CopoceTriTh BUpAas:
D Sxtyt - 2aty 5) (a%") * - (~2a*b");
2) 0,2a°b " +50a '"p"’; 6) (—ba’b’c )" +(0,1a’b°c)’;
3) —0,3a"b" -5a b 7) —(4a'b*)? -(—%aab'a] 3;,
4) 2x" - (-3x72y%)%: 8) 19a" " 116"

3367 76a7V7

853. Bukonaiite nil Ta mojgaiTe pe3yJbTaT YV CTaHAAPTHOMY BH-

rJAnl:
1) 1,3-10* +1,8+10°; 3) 5,6-10° - 3,2-10%;
2) 1,5-10° - 2,8-107%; 4) 4,8-107° +6-10".
: 24 &
854. DyHKIIO 3agaH0 opMyJIow Yy =——. SHAHUIITE:
X

1) 3HaueHHA DYHKII], AKI0 3HAYEeHHA apryMeHTY JOP1BHIOE:
—4: 8 1,2

2) 3HAYEeHHA AprymMeHTy, [IpH AKOMY 3HAYeHHA (PYHKIIL HO-
piBHI0OE: 24; —18; 60.
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899. llobyayuiTe rpagik pyHKOIL Yy = E Kopucryiouunck rpadi-

X

KOM, 3HAUITH:

1) 3HaueHHA QPYHKII], AKIIO 3HAYEeHHA apryMeHTY HOP1BHIOE:
2 —1 .0 A

2) 3HAYeHHA APrYMeHTY, IpH AKOMY 3HaYeHHA (QVHKIIL J0-
piBHIWE: —2; 3; —4,9;

3) 3HaueHHA apryMeHTy, IpH AKHUX (pYVHKIiA HaOyBae Bij eM-
HUX 3HAYEHb.

5
856. llobyayure rpadgik QyHKII Yy = —-| [
X
857. llobynyiTe B ONHIN cUCcTeMl KOOpAHHAT rpadiku GyHEIIHN

4 : i
U=— 1§=X — J Ta BKaXKI1Th KOODOHMHATH TOYOK 1XHBOT'O IIE-

X
pPETHHY.
858. SHaljiTe 3HAYEeHHA p, AKHIO BijoMo, 110 rpadlik (PVHKILII

y=£ IPOXONUTE 4epesd Touky: 1) A (—3; 2); 2) B(—%;BJ;
X

3) C (-0,4; 1,6).

859. Ilob6yayiiTe rpadik GyVHKILIIL:
(3x —1, akmo x < 2,
12
——, AKHOIO X = —3, 10
1) ¥=4 =x 2) y={—, aAxmo?2<x<>y,
1—x, axmo x > —3; *
X — 3, AKIIO X = 9.

860. llodbynyure rpadix QPyHKIIIL:

4x +12 32 -2x"

1 = - 2 — .
) Y x>+ 3x )y x° -16x

2. KBagpatHi kopeHi. lincHi Ynucna

861. SHalaITEL 3HAYEeHHA BUpAa3y:

1) 0,462 —iﬂ:i-i;
2) /64 - 0,25+ J2* +9:
3) 3./0,25 = 72 + 242
1) L./62 —-IE—TJEBB.

5]
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862. 3HaAITE 3HAYEHHA BHpAa3y:

a
1) (V3) - /1,69; 3) 5{1-(—% 7] —i-(wﬁ)z;
2
2) (3v15) —(15v3) ; 4) 1;’1039—(%\/215) :
863. Po3B’AXKiTE pIBHAHHA:
1) Jx =2 6) J7x —4=0;
2) Va=; 7)eTx—4 =0,
3) Jx —3=0; 8) VTx—4=2:
15
4) 2Jx -T7=0; 9) = 3;
Jx+4 _
5) Jx +5=0; 10) J4++/3+x =5.
864. SHaAITE 3HAYEHHA KOpPeH4d:
1) \/9:100; 3) /676+0,04;
2) ,/0,49-16; 4) ,/0,64-0,25-121.
8695. SHaUAITE 3HAYEHHA KOpeH4d:
1) 75-234; 3)y1,6-12,1;
2) /2 800; 4) \/2890-2,5.
866. SHaaITE 3HAYEHHA BHUpPAa3y:
1) V108 -4/3; 4) 0,4 -./4,9:
2) V52 -4/13; 5 X0,
V2
3) V160 -+/250; 6) V90 :
0,225
867. SHalnITE 3HAYEHHA BHUpPAa3y:
1) J(17,1)%; 5) V11%:
2) J(-L17)%; 6) (-23)*;
3) %«fﬁzﬂ; 7) 28+ T4

1) ~2,4\/(-4)’; 8) \(-3)" -2° - (-0,1)*.
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868. CopocTiTs BHpa3s:

1) 4/0,81a’", sikmo a>0, b<0;

2) ::;:::\/IDUIEE, arkmo x <0:

sza yu

I 10 ?

I X
4) —-0,1x*J1,96x*y*, sxmo x<O0.

3)

armo y > 0, x < 0;

869. CopocTiTh BHUpa3s:

1) xf{w—w/ﬁf; 1) {(3-6)" ++(2-
2) (V10 -11)’; 5) J(Jﬁ—ﬁ) —J(Jﬂ—qt)ﬂ.

3) (V0 - Vi1)

870.% CopoceTiTh BUpas:

1) 18 +82; 3) /26 — 617 — /66 —1417;
2) \16+67 +23-84/T;  4) J46+10/21 + /46 -10/21.

871. BuHeciTs MHOKHMEK 3-II1J1 3HAKa KOpeH:

1) J24; 3) 700; 5) %q‘lﬁﬁ; 7) —1,6+/50:
2) /63: 4) /0,32: 6) —2,4+/600: 8) A o

872. BuHeclTh MHOKHHK 3-I1J1 3HAKAa KOpeH4: o
1) W, arkmo a = 0; 4) \f36m2n, akmo m < 0
2) Jﬁ? axmo b<0; 5] \/41:5;;‘5’, Ao x = 0;
3) \/IH ¥ axmo y # 0: 6) V700a°*, sixmo b < 0.

873. BHeciTh MHOKHHEK H1J] 3HAK KOpeHA:

1) 3410; 3) 0,3+/3; 5) —F 7) —0,5+/30;
2) 2413; 4) —Jl?ﬁ 6) —5ﬁ; 8) 4/a.

874. BHeciTs MHOMKHHUEK II1J 3HAK KOpeHd:

1) av’g; 2) bﬁ; 3) xy/:.r—T; 4) n\/E, axmo n<0.
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875. llopiBHalTe UyHcIAa:

1) 56 i 65: 3) 0,31/3% i J0,3:

2) V55 i 36 8 2.liel i E,/al.
T 3 4 3

876. CopocTiTh BHUpa3s:

1) V64a +4a —J121a:
2) V45 + /20 —/320;
3) 61252 —2+/80a + 3/180a.

877. BukoHaliTe MHOKeHHA:

1) (/80 —+/45)/5; 5) (V19 - 13)(V19+/13);
2) (246 +v54 —V96)V6;  6) (4Vm +9Vn)(4m —9Vn);
7)

(
3) (12-10)(3++/10); (Vox +11y) ;
4) (246 +7)(2V7 = 5); 8) (311~ ZJ_)

878. CHD[}DTiTL npio:
:r -19 29 — /29

1) 4) —4-:
— J29
2) NE‘E';, 5) 220N+ moa>0,b> 0;
x—36 a—9b
m +8Jm 11~ /33
3) : 6) .
m — 64 J33 -3
879. 3BLALHITLCA Bl 1ppalllOHAIBLHOCTI B 3HAMEHHHKY JIpody:
7 6 3
L) ; 2) —=; 3) ;  4) :
aa J3 V13 -2 J21 ++/15
880. SHau1ITE 3HAYEHHA BUPAa3y:
5) 5)
1) _ — E ;
4-3VJ2 44342

2) (|5 2f+\/5+2f)

\/4+\/_-+1 \/4+J_5 1

881. CopoeriTs BUpAa3s:
Vr  x { () ] Vb

D3 x-9 Fo—e e ) oV
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882.% CnpocriTh BUpas:

i) Yo +8) =20dx +l(x =4) +164z:
2) Ja+2Ja+3+4+Ja-2Ja+3+4.

883." CopoctiTh Bupas
1 1

1 1
£+Vf§+\/§+\/§+m+q{g+“.+ﬁ+m-

884.% IloBeniTs, 1m0

\/2+J§-\XZ+J2+J§-\/2+JE+\/2+\E -\/2—\/2+J2+\E -

885. PoaTamyiiTe B nopaKy 3pocTaHBa uncaa: 13; +165; 12,7;

V171; 13,4.

886. llobynviiTe B ofHIN cucTeMl KoopAWHAT rpadikm pPyVHKIIN
y= Jx i y=x — 6 Ta BU3HAUTe KOOPAUHATH TOYKH IXHBOTO
IepeTHHY.

887. Mixx AaKMMHM OJBOMA TOCJIJOBHUMH IIIIMMH YHCIAMHM MIC-
THTHECA Ha KOOPAMHATHIN NPAMIN YHCJIO:

1) J17: 2) J67: 3) J/103: 4) —/51,25?

888. HKl i yueyna MICTATHCH Ha KOOPAUMHATHIN OpAMIN MIMK
YUCJIaMH:

1)6 i V6T; 3) /b3 i -4,9;
2) J14 i /52; 4y —31 i 2,77

[ 2
——, gKIo x < 0,
X

889. [T1awo dyukmio f(x)=13, saxmo 0<x<4,

H«fx_, AKINO X > 4.

1) Buaiigits f(-0,9), f(0), f( 4), f( 9).
2) IlobynyitTe rpacdik gaHoi (pyHKIILI].

3. KeagpaTtHi piBHAHHS

890. Po3B’saxiTh piBHAHHA:

1) x* — 4x — 3870: 2) x*+6x—15=0;
2) x2—-10x%21 =0: 6) 3x*—x—-0=0:
3) 6x*—dx+1=0; T) 4x% + 28x +49=0;

4) 8x*+ 2x — 3 =0; 8) x*—16x+ 71 =0.
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891. Po3B’sKiTh pPIBHAHHA:
1)(x—4)(x+2)-2Bx+1)(x—3)=x (x+ 27);
2)(dx—-3)P+Bx—-1)3x+1)=9;
N(x+)(x*+x—-13) " (x+N(x*+2x—H)=x+ 1;

2(x"-9) x+1 x-41

4) :
53 2 4

5) .r2+5.1:_x+3_2.:-.:3—2
3 2 8

892.% JIna KoMKHOI'O 3HAYEHHA d PO3B AMKITH PIBHAHHA:
1) x*+(ba—-1)x+4a*—a=0;:
2)x*—(2a+3) x+6a=0;
3) a*x* —10ax + 16 = 0.

893. Po3B 41T pPIBHAHHA:

1) | x2—2x—6 |=6; 3) x| x|+2x—-15=0;
2)x2—6 |x|—=-16=0; 4) || x2—6x—4|-—3 |=1.
894. Po3B’aAxKiThH piBHAHHA:
1) x* —6x+ 2 :——2——8;
x—-2 x-2

2) (Vx - 5)(15x2 —Tx —2)=0:

3) (x* +6x)(Vx —4)(x* —8x —48) =0.
895. Po3B’aAKiTh PIBHAHHA:

1) Vi +8x -4 + Vx> +6x+8=0:

2) x2—4x+4+|x2—3x+2|=0;

3) 425—x® +| x* +8x-20|=0.

896. He obuucnwouu AUCKPHUMIHAHTA, 3HAUAITE, NIPpU AKOMY
3HAUYeHH] @ pIBHAHHSA:

1) x*+22x +a=0; 2) x*—ax+81=0
MAa€ ETUHUN KOPlHL. S3HAUIITH el KOPIHb.

897. IIpu akomy 3HAYeHH] b KOopeHAMHU piBHAHHA x° + bx — 23 =0
€ IPOTHJIeKH] unciaa? SHaUAITh Il KOpeHi.

898. Huciao 43 € KopeHeM piBHAHHA 12x° — bx + 5 =0. 3HalgiTh

3
3HaYeHHA O 1 1pyrul KoplHbL PIBHSAHHS.

899. Ynmeno 0,2 € KopeHeM piBHAHHA 8x° — 3,2x + k= 0. 3HalAITE
3HAYeHHA R 1 Apyruil KOpiHbL PIBHAHHA,
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900. Kopeni x, i x, piBHIHHA x2—bx + 20 =0 3a70BOIBHAITE
VMOBY X, = 0X,. SQHAWUJIITE 3HAYEHHA b 1 KOpeHl p1BHAHHA.

901. CriaanlTe KBaJpaTHe PIBHAHHA, KOpPeH1 KO0 MeHIIl Bl
BiIMOBiIHUX KOpeHIB piBHAHHA x° — 3x — 5 =0 Ha 1.

902. Po3B a:X1Th pIBHAHHSA:

2
| 8 1 1 T

x+1 x+1 x+1 x-6 12

3x° +4x 3-4 63 2 7
g) =L "7, L

x° =9 x -9 x+3xMxr —-3x X

4 — 2x -2 2 4dx -2
3) x _2x ; 6) x i 3 _ X .

4x-3 T—-x x—2 x+4 (x+4)(x-2)

903. Po3s axI1Th pIBHAHHSA:
2
X 4x

(3x-1) a3x—1

x—-1 x+5 10
2) ——+——=—;

x+9 x-1 3

2

x*—-3x+6 2x

X x —3x+6
24 15

4) — .

x° +2x -8 ;1:2+2.1r:—3_

2
_ x° —2ax+3
904." TIpm AKWUX 3HAYEHHAX a4 DiBHAHHSA =0 Mmae

x—-2

eIUHHI KOpiHE?
905.* Bigomo, 1110 x, i X, — KopeHi piBHsHAA X2 — (22 — 5) x + a2 — T =0.
IIpu sKoMYy 3HAUEHHI @ BHKOHYEThCA PiBHICTE 2Xx,; + 2Xx, = X,X,7
906.* Ilpum AkoMy 3HadeHHi @ H0OYTOK KOpeHiB piBHAHHSA
x*+(a+9) x+a*+ 2a =0 popiBHIOE 157?

7
907. ABTobyc MaB npoixatH 255 KM. IIpoixaBmn T MLIAXY, B1H

3YOIUHUBCA HA 1 roj, a MOTIM OPOJOBHB PYVX 31 MIBUAKICTEO
HAa o KM/TrojJl MEHIIIOK BlJ IOYaTKOBOl. SHAUJITE NOYaTKOBY
MIBUIKICTE ABTODYEA, AKINO B NIVHKT NIPpU3HAUYEHHSA B1H IIpUOYB
yepes 9 ron micada BHIZOY.

908. ¥ 3J1UBKY cILIaBy MIil Ta IMUHKY MICTUThECA 20 KI' IUHKY.
Ilo npOro 3JMBKY JoAalnu 3 Kr Mial Ta 4 K THHKY. Bincor-
KOBHH BMICT MI1Jl B OJep:KaHOMY CILIaBl Ha o % OLIBLIIHH,
HIK V nodaTkoBoMy. CKIIBKHM K1JIOI'paMlB MijJil MICTHB IIO-
4yaTKOBHUH cIiaB?
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Y nmonepenHiX KJacaX BH B:Ke BHKOPHCTOBYBaAJIM KOMII IOTED
IiJ] yac BUBUEHHA MaTeMaTUKH. Bu HaBuniucs:

® KOPHCTYBATHCA KAJBKYJAATOPOM JJIA 00UHCII€Hb;

e HabHUpaTyn U opOPMIATH HeCKJAJAHI TEKCTH B TEKCTOBOMY
penakTopi (Hanpukaan, Microsoft Word);

® CKJIAJATH TaDIUIIl 3a JOMNOMOIOK peaaxkTopa Tadauus (Ha-
npukinan, Microsoft Excel);

e MAJIIOBATH 3a JOIOMOIol rpadiusoro pemaxkropa (Hanpu-
Kaan, Paint);

* KOpHCTYBaTUCH IJI0DAJIBHOIO Mepe:kelo « [HTepHeT» 1 IIyKaTH
B Hiil 1H(opMAIlilO.

Yel 1l BMIHHA B BIOCKOHAaJIKBATHMeTe M Hajlanl.

AKIo B MaOYTHROMY BH ILIAHVETE OTPUMATH OCBITY B rajysl
MaTeMAaTHKH, 1HpopMaUllHUX TeXHOJOT1H, 1HXKeHepHOol cIpaBH,
TOOTO IIUPOKO BUKOPHCTOBYBATH MaTeMATHKY V CBOIH J1SAJILHOCTI,
TO paiMO BAM OIAHYBATH CIIEI[1AJ1130BaHl MATeMATHUYH] NaKeTH,
AK1 TonoMaramTh MIKOIApaM 1 IMKOJAApKaM, CTVIeHTAM 1 CTV-
IeHTKaM BHKOHVBATH TeXHIUHY po0OTVY IIiJl yac po3B’A3YBaHHS
sanad. lle, nanpurnan, MathlLAB, MathCAD. Takox KOpHCHO
oIlaHYBaTH rpadgivHHI pelaKTop, 3a JOIIOMOIOK AKOro MOMKHA
[IPAIIOBATH 3 reOMEeTPUYHUMHY (pirypaMu Ta OyIVBATH KpecJieHHA.
IIpukinagaMu Takux pefakToplB MOxKYTE Oyt CorelDraw, Visio
TOINO. FIKIIO BH MaeTe HAMIp BHCTVIIMTH 3 JMONOBLAAI abo mMiKa-
BHUM NOBIAOMJIEHHAM, TO 3pO0MTH MOr0 HAOYHIIIINM JOMOMOMKYTH
nporpamMu ajid mo0yIoBH npesenramiu (Hanpuraan, PowerPoint).

MNonap 70 pokie y Hawiin agepxasi aie Mana akagemis HaykK
Ykpaiuu (gani — MAH), y HaykoBUX BigfineHHaX i YNCNeHHuX
‘CeKUifX AKOI y4Hi Ta yYeHULi MOXYTh NPOBOAUTH A0CNIAHULLKY
Ta NpaKTU4HY poBOoTY 3a HAMPIZHOMAHITHILLMMKM HanpsMaMu.
Bu moxeTe GpaTtu y4acTb y poboTiii cexuin Ta no3allkiibHOMY

HaB4aHHI, TypHipax i KOHKypcax ¢»axoBol MailCTepHOCTi, BCe-
yKpalHCbKMX Y4HIBCbKMX oniMniagax 3 6a30BMX i cneuwianbHMUX
aucuunnid, npeacTaensaTu ceoi po6otu Ha BeceykpaiHCbLKOMY
KOHKYPCi-3axuUcTi HAYKOBO-A0CNIiAHUUBKUX POODIT y4YHIB i yye-
HULUb — yneHie MAH.
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KpiMm Toro, icHye DaraTo mporpaM, CTBOPEHHUX cIelialkHO
Iad IIKOJAPIB Ta MIKOJNAPOK 1 NpHU3HaAYeHHUX A4 Toro, miobd
IOINOMOI'TH ONAHYBATH MaTeMaTHKY. BH 3MoxKeTe 3HAUTH 1X Ha
IIpocTopax iHTepHeTY.

A Moixe, BM ¥ caMl NpUAYVMaEeTe KOPHUCHI ONporpaMy AJisg BH-
BUEHHSA MaTeMaTHKH?

¥ IBOMY pO3ILI1 HaBeJeHO 3aBJaHHA, AKl BHA 3MOXKeTe BH-
KOHYBATH 3a JONOMOI'OI0 KOMII'IOTEpA B Mipy BHBUEHHS BiJNo-
BIAHUX TeM. /ledKl 3 HUX — HOpPOJMOBHEeHHS Ta PO3BUTOK BIIPAaB
NIbBOI'0 NiIPYVUYHUKA (TaKl BIIpaBH B TeKCTL NiJpyYHHKA TIO3HAYEHO
3HAYKOM «=», a TYVT VKa3aHO HOMep BIAMOBIAHOI BIOIPABH).

SaBllaHHA, AK1 HNOoTpedOVIOTE BHKOPHCTAHHA KAJbKVYIATOPA,
BUKOHVITE 3a NONOMOIOK KAJLKYJIATOpa ado CTAHIAPTHOL IIPO-
rpaMH «KaJbKYJIATOpP», IIIO € HA BAIIOMY KOMII I0Tepi.

Tum, XTO HiKaBUThCA 1HPOPMATHKO, IIPOMOHYEMO 3aBAAHHSA
Ha CKJIAaJaHHA aJrOPHUTMIB 1 IporpaMm, v AKUX MOXHa BUKOpHC-
TATH OTPUMAaH]I MaTeMaTH4YH]l 3HAHHA. 111 3aBnaHHA NO3HAYEHO
3ipoukor. IlokH BM He omaHYBa/JId Ha IMOTpiOHOMY piBHI AKY-
HeOyIb MOBY INpOrpaMyBaHHSA, JOCTATHLO NPHAVMATH aJrOpHATM
1 3anucaTH MOTo cJoBaMM abo vV BUrIAl OOK-CXeMU. 3ayBarKH-
MO, III0 BMiHHA cKJIAJaTH AJTOPUTMH (IOCJIiTOBHOCTIL i) cTaHe
BAM V [IPUTOJI1 He JIKIIIe B IPOrpaMyBaHHI, 4 ¥ B IHINIUX rajly3fax
N1ANBHOCTI.

Ho n. 1 «Payionansii dpodu»

HaguiThcsa o0uncI0BaTH 3HaUeHHA APODOBOro BUPAasy 3a J0I0-
MOT'0I0 KAJIBKVIATOPa. ¥ AKHAX BUINaJKaxX HEMOMKJINBO 00YHCINTH
3HaUeHHd IpoboBoro BUpasy? Yu 3aBK /N MOKHA OTPHMAaTH TOUHE
3HaueHHH JpoboBoro Bupasy?

2—4. BurkonranTe sAK1-HeOVIb 13 IUX 3aBJaHb 3a JOIOOMOI'OH0
KaJlbKyJddTOopa ado coeniainl3oBaHOr0O MaTeMaTHYHOI'O IaKeTa.

o n. 2 «Ocnoeéna enacmusicms payionailviozo dpody»

45, 46. BubepiTs aAxkNii-HeOyIbL NpHUKJAN i3 IIMX 3aBlaHb.
SHAUAITE 3HAUEeHHA BUPAa3y IB1Yl: CIIOYATKY 3allMCAHOTO B YMOBI

BHpa3y, NOTIM — IOHOepefHbLO CKOPOTHBIIH Apid. Ob0umcieHHA
BUKOHVHTE 3a JONOMOIOK KalbKVJIATOpa ado clellajil3oBaHOTO

MaTeMaTUYHOTo nakeTa. HacKiNbKY 3MeHIIUIACH K1JIBKICTE MU
micjasg cKopoueHHA gpo0y? UM MoKHA IIiciisd CKOpOYeHHA BHKO-
HATH 00UYHCIIeHHA YCHO?

60. llobynynte rpadik (pyHKIII 3a HOMOMOrow rpadiyHOro
penakTopa. lkmii iHcTpyMeHT noTpibeH, modu 3 rpadika (pyHKIII
y = 2x orpumMmaTtu rpacdik GyHEKOII y=2x — 17
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Ho n. 3 «/JodaéaHnA i 6L0HIMAHHA pauioHalbHUuXx O0pobie
3 OOHAKOGUMU SHAMEHHUKAMU»

69, 70. BubepiTs AKNH-HeOYAbL NPUKJAAJ] 13 OIHUX 3aBJaHb.
SHAUITL 3HAYEHHA BUPA3y JBIYl: COOYATKY 3AMNCAHOIO B YMOBI
BHpa3y, IOTIM — MOoNepeiHbLO CIPOCTHUBINHM HOro, O0UHcIeHHS
BHUKOHVITEe 3a NONOMOIoK KaJbKyJasATopa abo creniai3oBaHOTO
MATEeMATUUYHOrIO HNakeTa. HacK1IbKH 3sMeHIMUIACA K1JIBKICTE O1H
micJad cOpolleHHA BUpasy?! YH MoKHa HicJdA cOpolleHHA BHKO-
HaTH o0UHC/IeHHA YCHO?

Ho n. 4 «/Jodaéanna i 6L0HIMAHHA pauioHalbHuUuXx dpobis
3 pi3HUMU 3HAMEHHUKAMU»

130. BukoHaliTe e 3aBJaHHA TaKOy 3a JOINOMOI'OK KAalb-
KyndaTopa. Yu 3aBxIu Oyae OTPHMAHO «3DPYUYHHII» pPe3yabTaT?

Ho n. 5 « MHod)ceHHA | OileHHA payloHalbHux dpobise. Ilidne-
CeHHA pauioHalbHozo dpoby do cmenenar

152, 153. BukoHailiTe aKi-HeOyIb NIPHKJIaJAN 13 IIUX 3aBJaHb 34
TOMOMOTI0KX KAJNBKYAATOpPAa. JAKHH BUCHOBOK MOKHA 3pobHUTH NIpo
obuHCc/IeHHA 3 ApodamM#u, 3pobJeHi 3a JONOMOT0K KOMII loTepa?

Ho n. 6 «TomoaxcHi nepemeopeHHa PAUiOHALBHUX 6UPA3LEN

182, 183. [loBeniTs TBepa:KeHHA 3ajaul 182, BHMKoOHaABIIN 00-
YHCJIeHHA 3a JOINOMOI'0K KAaJbKyaaATOpa. AKMH MIAX NJoBeJeHHA
BUABHBCA 0inbIN HaouHUM? Yu MOMHa 3a JJOIOMOrol0 KalbKy-
JATOpa JOBECTH TBep/:KeHHA 3agadi 1837

Ho n. 7 «PieHocunvii piéHARKRA. PaUioHanvHi PLEHAHHAY
212, Po3B’a:xiTh 1[I0 3ajlauy 3a JOIOMOI'0I0 KAJbKVJIATOPA.

Homn, 8 «Cmenine i3 yiluM 610 EMHUM NOKASHUKOM»

Yy icHVE B KAJBKVJIATOPL Ta B iIHIIHX IIporpaMax, AKHMH BH
KOpHCTYVETeCcHd Aad o04YHCIIeHb, cIocld mojgaHHA 4MUCIa B CTaH-
naprHomy Buriaai? OnmanyiiTe meil iHCTpYMeHT.

* OzHalloMTecqd 8 PIBHUMH THIAMHU JaHUX, AK]l IPOMNOHVE BU-
OpaHa BaMH MOBa HporpaMyBaHHA A NOJaHHA IpoDOBUX UMcel.
fAx sbepiraroThca Il AaHI B maMm’ ATl KoMmn woTepa? K BniamBae
crnocib 3bepiraHHs Ha TOYHICTH, 3 AKOK MOJAIOThHCA I HaHi?

253—255, BukoHailiTe AKke-HeOyIb i3 IIUX 3aBlaHb, CTBOPHUB-
Y TaONHIK B TabIMUYHOMY pelakTopi. BHKopucraiiTe 3acobu
aBTOMaTHYHOro copryBaHHA. IlobyayiiTe Ha OCHOBLI oTpHMAaHOIL
rabauni giarpamy. HacKinbKH HAoOYHOKW BOHA BHABHJIACH?
Yomy?
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257. Po3B'sxiTh L0 3ajjauy 3a AOIIOMOTI0I0 KaJbKVJATODA.
Yum 114 3ajaya cxoxa Ha 3agauy 211 1 yuM B1IpI3HAETHCH Bl
Hei? HAKi cOoinbHiI e1eMeHTH po3B’ A3VBaHHS BH BUKOPHUCTOBYBAJIH
nndg obox zanmau?

* IlobyayiiTe cOlIBHHUK aNTrOpHUTM AJIS PO3B A3VBaHHA 3ajad
211 1 257. llepenbauTe MOMIUBICTE BHKOPUCTAHHSA I[LOI'0 AJIO-
PUTMY OJA HOBLIBLHOL K1NIBKOCT1 POKIB.

Ho n. 9 «Bracmueocmi cmenena 13 Yiium noKasHUKom»

267. ObuncaliTe 3HAYEeHHA AKOro-HeOyIb BUpa3y 3 NPUKJIAIB
0—8 IILOI0 3aBJaHHA, BHKOHVIOUH Ji11 334 AOIOMOI'OK KAaJBKY-
JATOpPa B TOMY HOPAIKY, V AKOMY 1X 3allM€aHO B NpUKJIaal (De3
nonepegHLOrO cIIpolleHHA). UM oTpUMaIn BH TOH caMHi pe3yiib-
TaT, M0 H IOiJ Yac po3B’A3YBaHHA NPHKJIANy Ha nanepi? Yomy
pPe3VILTATH MOXKYTh BifipizHATHCA? SKHII BHCHOBOK i3 HLOTO
MOKHA 3pobnTH?

286, 287. JlIKkUM YHHOM BUKOPHCTAHHSA CTAHIAPTHOrO BUTIIAIY
qyHcJa cOpoiye obduuciaeHHA?

* JlisHaliTecd, AKMM YMHOM V IIaM’ ATi KOMII' I0Tepa IoJalThCH
naHl v hopMAaTi «3 IMJIABAIOYOI0 KPAIIKOW» ; 3a AKUMHA aJIropuTMa-
MU BUKOHVIOThCA 11 3 TAKUMU YHCJIaMH; AK e crnocld nojlaHHA
IaHUX BILIUBAE HA TOYHICTE ODUYHCJ/IEHB.

300. ITobyayiiTe myKany TabJIHII0 3a JOMIOMOI0K TabJIHYHOTO
perakTopa. 3pobiTh Tak, 100 3HAUeHHA (PYHKII1] 00UHCIIIOBAIACH
ABTOMATHYHO.

k
o n. 10 « Pyuxyia y=— ma ii zpagix»

X
308, 309. 8anoBHITE MIYKaHY TAOJHITIO 3a JONOMOT0I0 TabIuy-
HOro penaktTopa. llodbyayiiTe 3a momomorow 3acodlB rpadgiuyHOro
pepakTopa rpadgik (GpVHKIILI, AKa € MaTeMaTU4YHOI MOJAelLI0
zagadi. Ik Tpeba BIoCKOHAJIMTH TabINIIO, II00 OTPHMATH TOY-
Himui rpadik?

Homn. 11 «@yuxyia y = x*ma it zpagix»

300—-353. BubepiTs AKYV-HeOYIbE (QYHKIIIO 13 MHUX 3aBAAHb
i mebynyiiTe 11 rpadik gBoma crnocobamu. Ilepwuilt cnocif: BH-
3HAUTe, 3 AKUX eOMEeTpPHUYHHUX (hIryp cKJIAJaeThCcd el rpadik,
1 300pas3iTh M1 (irypw Ha KOOPAHHATHIN ILJIOIIWHI 3a JOIIOMOT0OK0
rpadgiuHoro pegaktopa. JApyzuii cnocif: cKIaaIThL TADNUIO, AKA
MICTHTH Habip sHaueHb apryMeHTV Ta BiIIOBITHHX IM 3HaYeHb
(bvHKII, 1 mobyavHuTe rpadilk 3a i€ TaAOIUIE0 3a JOIOMOI0K
BIANOBIIHUX IHCTPYMEHTIB aBTOMATHUYHOL ITOOYI0BU I'padiKiB; 114
I[LOr'0 crocody BHOeplTh 30BHIIMHIN BHUIIAA rpadika, Vv AKOMY
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3aJlaHl TOYKH CIIOJIYYAIOThCH BlApi3KkaMu. SIKMI rpadlk TOUYHIIIE
3obpaxkae 3amany (QpvHKIHiIIO? K Tpeba BpaxyBaTu 0co0JIHMBOCTI
miel (pyHKIII O14 Yac BUOOPY MHOXKHHHY 3HAYEHb aprYMeHTY JAJIs
TabamI?

Ho n. 12 «KeadpamHui kopeni. Apugpmemuinuil keadpamHuuil
KOPLHB»

HapulThca aobyBaTH KBaJpaTHHHM KOpPIHBL 3a J0OIIOMOI'0OI0
KAaJbKYJIATOpAa Ta IHIIUX OporpaM, AKHMHA B KOPUCTYETeCHd AJIdA
00UHCIIeHb.

38Y. BukoHalTe 3aBIaHHA JABOoMAa crmocobamu: 1) copoeTHUB-
I BUpa3 Ha nanepl; 2) odDYHUCIMBINK HOr'o 3HAYEeHHA 34 JOIIO-
MOIOK KaJbKVJIfATOpa 0e3 HomepeaHLOT0 CIPOINeHH#A. 3pobiTh
BHUCHOBKH.

* 415. 3anumiiTe aNropuTM )8 pO3B’A3YBAHHA Miel 3amadi
MeTOoI0M Hepedbopy.

Hon. 13 « Muoamuna ma it enremenmu. Iid muoxcuna»

SHaliTh 3a JOIIOMOI'OIO IHTEpHETY AKi-HeOyIb NiKaBi pakTH
TA OIUIIITH 1X, BHKOPUCTOBYVIOUH CJIOBA «MHOXHHAa», «eJIeMeHT
MHOMKHUHH», «IIJIMHOMHHAa», «IOPOKHA MHOMHHAa». 3ajgauTe
AKYV-HeOVIb 13 PO3TIAHYTHX MHOXKHUH IepellKoM eJleMeHTIB 1 3a-
NaHHAM XapakTepHCTHUYHOl BJACTUBOCTI.

Ho n. 14 «Hucnosi MHOMUHU»

IInd KoXHOI 13 YHCJOBHX MHOMHH VBellTh V KAJBKYJIATOP1
KLIbKa eJI€eMeHTIB I11€l MHOHHNA. YH Oyb-aAKe pallloHaJabHe YHC-
JIO BH MOJKeTe BBECTH 3 yciMa Horo nudpamu? Yu MoxHa BBeCcTH
ippamioHanbHe ynciao? HackinbKH TOUHO Nofae KaIbKYJIATOP IIi
yuesa? 3pobiThk BUCHOBOK.

AKX v KaJabKyaAaTOpl MOKHa 3aJaTH YHCJI0 7

IIpuaymMmaiiTe BUpas, y AKOMY 3MIHHI OVAVTE panloHAJILHUMHA
qucjJamMM, AK1 MOMHA 3aJlaTM TOYHO, a pe3yJbTaToM Ovie niH-
cHe abo 1ppanioHaldbHe YMCJ0, AKe KalbKVJAATOD Blaobpaxkae
HabauKeHo. O6UHCHITH 3HAUEHHA ILOT'0 BHPAa3y 3a JOIOMOTI0OI0
KalbKVJIATOPA.

* Spo0ITE BUCHOBKH: KOJIH olepallll 3 AIACHUMHM 4YHUCJIaMH
MOKVTh He JAaBaTH OUiIKYBaHOTo pe3yJabTary? fIK y TaKHUX BH-
najKax noTpibHo goMaratuca 6aKaHOTO pe3yJabTaTy?

448, 449. BukoHaiiTe 3aBJaHHA 3a JOIIOMOI'OK KaJlbKYJIATOpPA
Ta/ab0 1HINUX OporpaM, SKHMHA BH KOPUCTYVETeCA N4 00YMCIIeHb.
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Ho n. 15 «Bracmugocmi apugpmemuinozo K6adpamHnozo Ko-
pena»

481(6), 497. BukonaiiTe o0DuUHCcJIeHHA 3a JOMNOMOIOK Kallb-
KyJIATOopa, He COPOIIVIOUH NonepefHbO BHpas. fAKHil crmocib
po3B’A3YBaHHA BHABHMBCS IIPOCTININM — Ha nanepi abo 3a gono-
MOT'010 KaJIbKyJasaTopa?

Ho n. 16 «TomoxuHi nepemeopeHHA 6UPA3LE, AKL MicmAmMb
KéadpamHi KOpeHi»

ObunciaiTh 3HAUEeHHA K1MBKOX BUpa3lB, HAaBeJleHUX Y 3ajlauax
515, 516, 529, 3a TOoIOMOro KalbKVJIATOpPa 0e3 monepelHLOTO
cOpollleHHA BHUpas3iB. Yu Oyae oTpHMaHO TOYHHI pe3yJLTAT?

Hon. 17 « Pynuxyia y = Jx ma ¥ zpagix»

34 JOMOMOrow TAabIMYHOI'O pelaKTopa nmodyaviiTe TabaHIlio,
AKA MICTHUTh HabDlp 3HAUYeHL apI'yYMeHTIB 1 BIATIOBIIHUX 1M 3HAYEHb

(OYVHKIIL Yy = \E . llobyayure rpadik 3a miew TadbaHIE:o.

Ho n. 18 «Keadpamui pieHAHHA. Po36é A3y6aHNA HeNnoOSHUX
K6adpamHUX PLEHAHDY

* 3anmumriTe aJropuTM AJd PO3B S3YBaHHA HEIIOBHHUX KBa-
OIPATHHUX PIBHAHL 3AJI€KHO BlJ IXHLOTO BHIY.

Ho n. 19 «Dopmyna xopenié k6adpamHozo Pi6HAHHAY

* 3anUIIiTh aJlropuTM, AKHAN 3a KoepinieHTamMu a, b 1 ¢ piB-
HAHHA ax® +bx +e¢=0 3HaXoouTh oro KopeHi. ki okpemi BH-
naJKH IIOTPi0HO poO3raaHYTH?

* 654, 655. 3anunIiTe AJrOpUTMHU 1A PO3B A3VBAHHA IIHX
3ajlad MeTonoM Iepebopy. Aka iAdgopmallia B ymoBax IIUX 3ajad
TO3BOJIA€ 3podHUTH BUCHOBKHM, IO TYT, Ha BIAMIHY Bij 3anad 662
i 663, Mmo:KHa 3acTocyBaTH MeTO[ Ilepebopy?

Ho n. 20 «Teopema Biema»

IIpugymaiiTe nBa uMeia, NeCATKOBHUI 3alIMC KOKHOIO 3 AKHX
MICTUTE KlIbKa udp Ao Ta micad KOMH. BUKOPHCTOBYIOYH HACJ-
IOK 3 TeopeMu, odbepHEHO1 10 TeopeMu BileTa, cCKIaIlTsL KBajpaTHe
PiBHAHHSA, AJIA AKOrO JaHi 4yHcja € KopeHAMH. [l1a o0umcieHb
BUKOPHCTAUTe KaJbKYJIATOP.

Ho n. 21 «KeadpamHuuil mpuiien»

¥ 3anuImiTh AJMOPHUTM JIJId PO3KJIaJlaHHA KBaJpaTHOIO TpPH-
yJeHa Ha JiHIWH]I MHOXKHHUKH.
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* 75%7. CrBopiTk MaTeMaTH4YHY MOJeNb AJA PO3B’ A3YVBaHHS
1€l 3a/1a4l B 3araJlbHOMY BUTJIAI1.

* 760. SanuniiTe alropuTM AN po3B A3YVBaHHA I[i€l 3azaui
MeTOoI0M Hepedopy.

Ho n. 22 «Poaeé’'a3yeanna piéHAHb, AKL 360dambca 0o Keéda-
dpamHux pi6HAHD»

* 3anHUIIiThL AJITOPUTM 1718 pO3B’ A3YBaHHA OiKBaJpaTHHX piB-
HAHb. MoiKHa BUKOpPHUCTATH AK MiATpOrpaMy aJropuTM, SKHH
B VKJIAJIH JAJI pOo3B’sA3VBAHHA KBaJpaTHUX pPiBHAHL (JUB. 3aB-
naHHg po o, 19).

* 787. 3anuniiTe alropuTM AN PO3B’A3YBaAHHA Ii€l 3ajmadi
MeTooM mepebopy.

IIpoTssroMm HaBYaJIBHOI'O POKY B pyvopuil «/py:KumMo 3 KoM-
n’oTepoM» BaM OyJao 3anpomoHoBaHO OaraTo 3aBoaHb AJd
po3B’A3yBaHHA MeToaoM nepebopy. [IpoarnanisyiiTe ni 3aBiaHHEA
Ta 3po01TE BUCHOBOK, YOMY aHIIIUCBEKOK MOBOIO MeTO[ iepedbopy
Ma€e Ha3By «brute force».

Ho n. 23 «PauionalvHl PIEHAHHA AK Mamemamu4Hi modeni
peanrvHux cumyayiu»

* Hu MOMKHA JId PI3HUX 3aJa4 IILOr0 OVHKTY CTBOPHUTH OJIHY
i1 TY caMy MaTeMaTHYHY MoJenk? CrpodyiiTe 3HaAHTH TaKi 3ajgaui
Ta CKJIACTH CHIABHHI aJIropuTM JJd IXHBOI'O PO3B’ A3YVBaHHA.



259

[MTPOEKTHA POBOTA

Ils pybpuka anpecosaHa nepeayciM THM, XTO Daxkae HaBUM-
TUCHA CAMOCTINHO 3100VBATH 3HAHHA, TBOPYO MUCJINUTH, hopMyBa-
THU, BHCJIOBJIOBATH Ta BIJICTOKBATH CBOK TOYKY 30pY, BUCYBATH
rinoTesy, 3HAXOJAHUTH HAHOLIBIN palloHAJBEHI Ta HeCTaHAAPTHI
plileHHS.

Ilepimmum KpokoM, AKHUH MOMKe JOIOMOI'TH B JOCATHEHH] ITUX
[[ijey, € V4acTh V IPOEKTHINA poDOTI.

IIpoekT — 1e caMocTiHHE JOCTIIKeHHS 384 BHOPAHOK TEeMOI0,
AKe MOMKHA BHKOHYBATH #K IHIAMBIAVAJIBHO, TAK 1 B I'PYIIL.

IlamMo KlnbKa mopaj oo opraHisalil podoTH HaJ NPOEKTOM
Ta ohopMJIeHHA pe3yJbTATIB JTOCHIAKEHHH,

1. Ilixg yac Bubopy TeMH MOTPIOHO BpaXOBYBATH 11 aKTYVAJIBHICTS,
HAABHICTEL JKepea 1H(QOpMAIlL B JIITepaTypl Ta 1HTepHEeT-
pecypcax. Illpu nmromMmy ny:xe Ba)KjiuBe Ballle Da:KaHHSA IIpPO-
ABHUTH cebe NOCHITHUKOM YV poDOTi caMe HaJl BHOPAHOIO TEMOI).

2. PoboTy mounHAIOTE 31 CKJAATAHHSA oNepelHBOro ILIaHy, V AKO-
MY BHKJIAJAIOTh 3aJVM Ta eTalny peaJjisalil 3agyMmanoro. Ilicna
O3HAMOMJIEHHSA 3 OCHOBHHMU JKepejaMu 1H(opMAalill cKIaIaThb
OCTATOYHHH ILJIaH 34 JONOMOTI'0OK KepiBHHEA IPOEKTY.

3. Bamxiauseo uiTKo ¢hopMyJIOBATH [ILI1 JocaigKeHHd. IX MoxKHA
3alHCcaTH, HAIPUKJIAN, V TAKHUI cloeid: BUBUYHTH, ONHUCATH,
IIpoaHaJl3yBaTH, JOBECTH, IIOPIBHATH TOIIO.

4. PoboTy 3aBepmylTh NiIONTTAM IIiJICYMKIB JOCHiJKeHHS,
pobJIATE BUCHOBKM, HAKPECJIIITE IePCIeKTUBH IMOJANBIIIOr0
BUBUYEHHA TEeMH.

0. Ilpnbauzanin obecar poborm — 10-15 cropinok. HomarkoBo
MOYHA HaBeCcTH LJIOCTPATUBHHUUN MaTeplaJl.

6. Pobota moske byt ohopmiieHa v BUradaal pedepary, 1o0oBijui,
KOMII'I0TEpPHOIL IIpe3eHTAanil.

BukoraHHA NpoEKTHO1I pobOTH B Irpynax Jny:xe KopucHe. Bu
HaBUHTEeCHA NPAIIOBATH B KOMaH/l, CIVXaTH iHINWX, po3B A3YBaTH
KOH(MDJIIKTH Ta 3HaXOOAUTH KoMIpomicH. KoxkeH i3 Bac Mae cBOI
CHJIBHI cTOpOHH, 1 poboTa B rpyHoi Ao3BoJsge oOMiHIOBATHCA
3HAHHAMH Ta nocBifioM. I'pynmoBe obDroBopeHHA YACTO HOPOHIKVE
DlabINle 11ed, H1d 1HAWUBIAVaJlbHAa podoTa. ¥ MaAaHMOYTHBOMY BaMm
IoBeleThCA MpallloBaTU B KOMaHJAaxX, TOMY I'PYIOBlI IPOEKTH JO-
[IOMOKYTE HIATOTYBATHCA 0 IILOTO.
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PerxoMengaifil moa0 BHKOHAHHA NPOEKTY B rpynax

Posnopginite Mixk coboro poni. KokHI 3 Bac MOBHHHI MaTH
YITKO BH3HAYEeHY POJb V INPOEKTI (HAOPpUKIaN, NOCHITHUILA,
opraHiszaTop, npeseHTepka ToIro). lle momomarae YVHUKHYTH
xXaocy Ta 3abesneuye piBHY y4acTh YCiX 4JeHIB I'pyIH.

CTBOopliTe rpaik BHKOHAHHA 3aBllaHb, N[00 VHUKHYTH 3a-
TArYBAHHA TepMiHIB. BuaHauTe eranu podoTH Ta AedJIaliHH
nJd KOMHOIO.

HanaroaeTe peryjadgpHY KOMYHIKAIIII0 MK VYacHUKaAMH Ta
VUACHUIAMH Tpynu. BUKOpHUCTOBYHTe OHJAWH-TIIIATHOPMH
(ranpmknan, Google Docs, Zoom) nna obroBopeHH#a ifeil Ta
0OOMIHY MaTeplajlaMH.

4. Yl y4acHUKH M VYACHHUII TPYHM IIOBUHHI PO3VMITH MeTV IIpOo-

EKTY Ta NpardayTH o 11 gocardeHHd. lle nonomarae 3depertu
MOTHBAIIIO,

2. llicna 3aBepinieHHA NMPOERTY 00roBOpP1Th, IO BAAJNOCH, a IO

MO Ha nokpamuTtu, lle fomomoskxe BaM BUMNTHCA HA BJIACHOMY
NOCBLII.

Huxue HaBeleHO peKOMeH/IOBAHUN CHHMCOK TeM, AK1 MOMKHAa

BHOpaTH 1J1d NPOEKTHO1 poDOTH.

1. MaremMaTuuHl MoaeJi 0I0MKeTyY POIHHH

2. Icropia yuacri KoMmaHau Ykpaiau B CBponedcbKHX MarTe-
MATHYHHX oJdiMmianax cepeng aisuar (EGMO)

. I'padpikn Aag maTeMaTHYHA MO/eJb JKHTTEBHX MPOILECIB

- Qo

. MatTeMATHEA 1 JIHI'BICTHEA

)

. 3ACTOCYBAHHA MATeMATHKH B NOCHIKeHH] feMorpadiuaux
IMpolecis

EaxemenT (hiHAHCOBOI MATEMATHEHN: HAIIIHKH TAa 3HUMKKH

- N

Jleonapa Eitnep — BHIATHHH MATEeMATHK

. MaTemaTHYH] TePMIHH Ta CHUMBOJH. leTOopia BUHHKHeHHA
1 PO3BUTRY

Qo

9. Aaropurm EBRIita Ta JiHiIHHI 1iohaHTOBL PIBHAHHA

10.
LE.

12.
13.

ITapagoxen Teopil MHOMKHH
Maaa Teopema @epma
IMomyk imBapianTa
IIpuHnMn KpauHLOTO
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BIAMOBIAI TA BKA3IBKW 4O BIPAB

48. 0,3. 49. 5. 51. i 92. Hi. Brasiska. llogaiiTe nasuu

32

(a-1)°

a®+1
1

armo a0, To x=—; 2) axmo a=0, To x — OVIAb-AKe YHCJO;
(I

Armo a# 0, To x=1; 3) aKmo a=6, To x — OYAb-AKe YHUCJO;
AKIO a#6, To x=a —6; 4) akmo a=-2, TO KOpPeHIB HeMae,

Ipid y BUTIAA1 - 96. 1) dAkmo a =0, ToO KOpeHIB HEMAaE;

AKIO a =2, ToO X — 0yIb-gKe 4YHUCJO0; ARIO a#*—2 1 a# 2, TO
= = 27. 1) AKmo a =—3, To KOpeH1B HeMae; AKIIO a # —J,
a +
™ X= 33; 2) akmo a=0, To KOpeHIB HeMae€; AKIO a=29,
a +
4 a—9
TO X — OyaAb-gKe 4yHcyao; AKmo az01a#9, 10 x= :
I
28. 13 o992 rpH. 61. —4 pu a = 2b.
11 1) —l; 2) . s .75 E; 2) = . 13. 1) - A
2 1-k& 4 m+ 2 1—:1 b — 2
3) 74. 1) L 75 2) y+ﬁ. 80. 2) o5; 3) 41. 81. 2) —3;
n-5 (x=T) y+ 2 4

3)—4,5.82.1)1; 2; 3:6; 2)1; 2; 7; 14:°3).1; 2: 8. 83.1) 1; 3; 9;
2) 1; 2; 4; 8; 3) 2. 84. 5 menaneil. 83. 1) —2; 2) KopeHIB HEMAE.

105.6) > ) —2° . 8) 2" 106.5 1; 6) .
p- 5 16y -y 126 -6 x Y+ 2

109. 2) 4. 110. 1]— 2)0,1.111.1)1,2; 2}— 113. 2) s
17 b>-3b+9

3
2n . 2) 232&1.11&1]_&+b 2}_ 3) lﬂﬂbzy
9m” —n 8b" +1 ab 2% {a - 25b7)

1 3 :
120. . Brasziseka. llonpaliTe KoXHHUU 13

y—-2 (a—1)(a=-4)
JAONAaHKIB V BHIJIAAlL pi3HANL 1aBoxX JApobdie. Hanpurknan,

1 - 24Na 195 5 124 Brasiexa. Mo

(a-1)(a-2) a-2 a-1 (a-T)(a-1)

KOMHOIO 3 JpoblB, 3anucaHMX V JIIBIM 4acTHHI PIBHOCTI1, A0Hai-
Te 1, a 10 npaBol YacTHUHH AoxauTe 3. 125. o TpoaHx. 126. Taxk,
Tpeba © MOHET 1o o 'pH 1 3 MoHeTH o 2 rpH. 127. Ha 67,7 %.

114.1)

4)
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152.1) —9; 2) 0,9; 3) —0. 153. 1) %; 2) % 154. 83. 155. 10.

156. 7 abo —7. 157. 2 ato —2. 163. 50 n, 30 .

3 .9y 2 .3 12 .49 L Wl g 28
1-a b—-3 3c—-1 a—2b a+5s r+3

168. 1) i; 2)-1; 3) x+y; 4) ﬂ+2. 169. 1) JLF-E-B;. 2) 6—2

3—-0b a—2 x—8 2a

: 2) e—5; %2

167. 1)

2-1. 5)2;6)a—-2. 170. 1) ~%

a 1—x

1
a) —; 4
}b}

2 +2. 173. 1) He 3anexurs; 2) 3anexuTb. 17. 1) l; 2)a— 3;

a

a+b a-+b° a

3) a+1; 4) — 176. 1) 2 : 2) —a. 179. 1) F; 2) 1.

180. 1082,4 rpu. 181. Ha 9,4 % . 183. Brasisexa. IlopaiiTe pa-
HAI BApa3 v Buraani 10-3" —5-2". 184. 480 kr. 185. 1500 rpH,

2100 rpH. 186. 2 rox. 187. 9 ropobunis, 10 romnyois, 11 ropanns.

4)

2

196. 2) KopeHiB HeMae; 3) —2; 4) x — 0OVIb-AKe 4HCJIO, KpiM 2;
D) x — Oyae-ake uucno; 6) 3; 7) 0,9; 8) KopeHiIB HeMae;

9) —-31—; 10) 17; 1% 42; 12) l-j—; 13) =4574; 14) 0. 197. 1) —1;

2) KopeHIB HeMae; o) 10; 4) KopeHlB HeMae; o) x — OVIAb-AKe
yucgo, Kpim 0; 6) 6; 7) x — Oyab-ake uncio, kpim —0,5; 8) —3; 3.

198. 7. 199. 10. 201. 1) %; 2) KopeHiB HeMae; 3) 7; 4) 0; —2;

D) kopeniB HeMae; 6) 0. 202. 1) —-0,5; 2) —4; 4; 3) KopeHiB HeMaE;
4) —5. . 203. 2 KM /Tox. 204. 29 km/ron. 205. 9 KM /Trog.
206. 1) KoperiB Hemae; 2) 0. 207. 1) 0,6; 2) 0. 208. 1) fAxmo
a+1l, 710 X=1; aKmo a=1, To KOpeHiB HeMae,; 2) AKIIO a # —9,
TO X =(@; AKIIO ad = —9, TO KOPeHIB HeMae; 3) AKmo a =0, To x —
Oyab-AKe uncyo, KpiM 3y arkmoa=0ia# 3, To x =a; akmo a = 3,
TO KOpPeHIB HeMa€e; 4) AKmMo a # 7, Tox=a abo x=6; akmo a =T,
TOo X =06; 9) akmoa+x41a#—2, To x=4 abo x =—2; AKII0 a = 4,
TOX=—2; dKImo a=—-2,Tox=4;06)akmoa#41a+—-2,T0Xx=0a;
AKIo a =4 abo a=—2, To KopeHiB Hemae. 209. a = 2 abo a = —2.
210.a=-9, aboa=-3, aboa=0. 212. 70 000 MeIIKAaHIIIB i MeII-
KaHOK.

240..2) 2,7. 241. 2) Hﬂ. 249. 2. 250. 6. 256. 31 donBaHKA.

125
257. 80 000 MemIKaHIIIB 1 MEIIIKAHOK. 298. 2 KM.



Bionosinl Ta BKa3IBKK 10 BNpas 263

271. 6) —%; 7) 3; 3) % 272. 9) 16; 6) 144. 282. 1) —3;

2) —=5; 3)-2; 4)-7; 5)0; 6) 2. 283.1)4; 2)1; 3)—-1; 4)6.
284. 8-10™" cm2. 285. 1,717-107° mm2. 288. 8 xB. 289. 5,34 Kr.
1 i

290. ¥ 81 pas. 291. 1) ; 2)—4b%; 3) 19 +9; 4) ——.
a+b m
2a° 1-6b
292. 1) e 1; 2) g 293. 1) —1 abo 0; 2) 3 abo 4; 3) 4 abo 5;
ﬂ_ j—

4) 2 abo 3. 294. 1) 6 abo 7; 2) 4 abo 5; 3) 4 abo 5; 4) 4 abo 5.
296. 12 km/ron. 297. o roxg 45 XB.

324. 1) 2; 2) —1; 3; 3) KopeHiB HeMae. 329. 1) 2; 4; 2) —1; 1;
3) KopeHiB HeMmae. 333. 1) a=2 aboa < 0; 2) a=6 abo a > 3.

339. 1) llpu k=2,20:; 2) takoro 3HaYeHHA £k He ICHYVE.

337. Ha 31,6 % . 338. 3menmmaaca Ha 9 % . 340. KopeHiB He-
Mae. 941, 36 moHeT, 24 MOHeTH,

346. 1) KopeHiB Hemae; 2) —1; 3; 3) 2. 347.1) —3; —1; 2) Ko-
peHiB HeMmae; 3) —1. 350.3) 0 <a <4. 351. 3) a=0 abo a=1.
352. 3) 0<a<x1l. 353. 3) 1<sa<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;38) x — oyab-ake uncyao; 4) x=0; 5) x=8;
6) x<8; 9) x — Ovab-AKe uucio, BigMiHHe Big 8; 10) x=0
ix#9;11) x=20; 12) x=0; 13) Takoro 3HauYeHHA X He iCHVE;
14) x — Oyab-AKe uuciao; 15) x=0; 16) x — OyaAb-AKe YHCIIO,
Bigminae Big 0. 392. 2) y<0; 3) y=0; 4) y<0; 5) y=0;
6)y=0; N y=20iy=1. 393.6) —10; 10. 394. 4) -7; 7.
397. 1) 167; 2) 2116; 3) kopeHiB Hemae. 398. 1) 4900; 2) kope-
HIB HeMae. 399. 1) Axmo a#z01b+#0, To a1 b — yuciaa ogHOrO
3HakKa; AKmo a=0, To b — 0OyaAb-aKe dyuciao; Aaxkmo b=0, To a —
Oyab-AKe uncjo; 8) Armo b=0, To a=0; akmo b=0, To a —
OyIb-gKe 4Hca0; o) dagme a0, To b<0; akmo a=0, To b —
Ovab-ake umcno. 400. 2) Bkazieka. x*—4x+5=(x— 2)*+ 1.
401. Bkaszieka. —x*+6x—12=— (x—3)*— 3. 402. Bupasz 2.
403. 1) 0; 2) KopeHiB HeMae; 3) 1; 4) —2; 0) —1; 1: 6) 1. 404, 1) 0;
2) KopeHIB HeMae; 3) 1: 4) 3.4056.1)a>-1;2)a=-1;3)a <-1.
408. 1) Axmo a=0, To x=1; axkmo a=0, To x=1; 2) dKIO
a=1, To x — OVABb-AKe 4Hcy0; AKImMo a# 1, To x=0; 3) akmoio
a=0, o x=21;, akmo a#0, To x=2; 4) axkmo a < 0, To KopeH1B
HeMae; AKmo a=0, tTo x=a*+ 2. 409. a <0 abo a=1.
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a+10
SD—a

410. 44 160 rpu. 412. 13. 413, . 414. 27 xymop mo 100 rpH,

4 gyuawopu oo 200 rpH.
422. 2) {—2, 2}; 4) D. 423. 4) {5}. 433. 32 000.rpH, 7360 rpH.

5b+15 3
434. 96 nepen. 435. 1) . : 2) P 436. 1,4 kM /Top.
: w M . P : - >
4959. Braszieka. Hexail — 1 — — pgaHl panloHaJbH1 YHCJIA.
n q
W : mgq + np s
Tonl 1XHA cyMa JOPiBHIOE , TODTO € 4UHMC/JIOM BHUAY ;,
ng

ne s, telN. 456. Brasziexka. JAKINO OpUNYCTHUTH, IO JaHAa

CyMa € palloHaJBHHUM 4YHCJIOM, TO 13 IILOI'0 BHILIMBAE, 110 JaHe
IppamloHaJibHe YHCJI0 MOMKHA TMOMATH YV BUINIAAL PI3HUIIl IBOX

panioHalbHUX uymcen. 4097. 1) Hi, Hanpurnanm, \/§+(—\f’§]:ﬂ;

2) Hi, HaNpHUKJIaj, \/5 . \/5 = («..E]E = 3; 3) Hi, HaOpPHUK.JIAJ, \/5 -0 =0.

2
459. ¥V TperboMy mifm'izfi Ha mocToMy mnDoBepci. 460. b—

461. 120 ra.

491. 1) Hi npm akoMmy 3HaYeHHI x; 2) 3; 3) —1; 3. 492. 1) —4;
2) 2. 495. 12 nnamoxk. 497. —4.

525. 1) 62; 2) 1142: 3) 103; 4) 95a: 5) —aab; 6) 0.
526. 1) =6+4/3; 2) 647b; 3) 10a°Va. 528. 1) 16++/3;
2) —10/5-5; 3) 1; 4) 1; 5) 4. 529. 1) 10-4+2; 2) 74: 3) 4:

6 4 4-Ja Ja +/b
4) 32. 536. 1 —2; 2 1 3) —3 4 >0 :
} ) Va )m-z\/ﬁ }JE Frmmi Jb
Jab 4 1 3 3./ec
6 ; baT. 1 0 2) - : 3) —=; 4 ;
) L A o S s

538. 1) m'*V-m: 2) a®°Vb; 3) —2x*Jy;: 4) m*n®Vmn;
5) —3xy"/5x;  6) 8ab*\b; T7) —11m°b°v2m; 8) mnp”-p.
539. 1) -m®J=m; 2) a''p2+a; 3) -Tavb; 4) a'd*Jab;
5) —3:::7y”\f3;; 6) —5m°n°p* m 540. 2) OckinbKU 3 YMOBU
BUIIINBAE, Mo b<0, ToO b\/:b:—ﬁ; 3) \j(c_T; D) —W;
8) Va'b®. 541. 2) —/54n?; 3) p*; 6) —J-5a%. 542.1) Ja -1;
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2}\/3/_[ 3) vx; L. 9) Jx. 544.1) V2 +1;

2) V3 +2; 3)J_+JE 545. 1)J_+1 2) V6 +3; 3) V5++/2.

246. 9. 549. 1) 4+\/'_, 2) 3J3+1. 551. 37,0 % . 552. 180 gera-
Jeit. 593. 18 % . 554. 9.

567. V17. 568. V6. 575. 1) 0; 1; 2) 0; 1; 3) KopeHiB HeMmae;
4) 1; 5)4;6) 1. 577. 4) 5-—2+/3. 578. 2) —J2..579. 0. Brasiska.
JIiBa yacTHHA IILOTO PIBHAHHA HAOYVBa€ TiNIbKHY HEBiJl'EMHHUX 3HA-
YeHb, a IpaBa — TLJIBKH HeJolaTHUX. 284, 1) \/'f—l; 2) \J"E—'\JE;

3) 3—-+/3: 4) 6—+2. 585. 1) V5-2: 2) V5-2; 3) 5—24/3.

286. fAkmo a=0, To oguH KOpiHL; K10 a < (0, To KOpeHI1B He-
Mae. 587. 2va +1 npua > 1; 3nupu 0<a<1. 588. 12 npm.a > 36;

2Ja npu 0<a<36.589. Onena. 590. ¥V marasmui «Moaumnii
oxar». 591. 63 kr. 592. 3 km/ron. 093. 1 roa 12 xB.

612. 1) 0; 14; 2) Kopenis Hemae. 613. 1) 0; i;; 2).—-2J2: 2./2.

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) —»o; 2) TarKoro sHayeHHAa m
He icHYVE. 628.1)0; -3: 3; 2)0:; 1; 3)1: 4)-272.629,. 1) 0; 7; —T;
2) 0; 5; —7; 3) {156:; 1.5. 630, 1)-8: 2) 3;: 3) 0,95; —2;
4) Takoro 3HadeHHdA He icHye. 631. 1) a=4, x,=-4; 2) a=0,

9
x;=2 abo a = gl} x, :1; 3) a=3, x:=—2. 632. 1200 rp=.
633. 378 rps.

643.1) 1; —: 2)1: 9; 3) = ”l_ . 644.1)2; —~: 2) -3: 1.
6 B 7
1 4

645. 1) 4;-3,5; 2) 1; T 3)2 - 4) ~3+15. 646. 1) 3; 9;
9+

2) 2—2‘@. 647. 7. '648. 38 cM. 649. 6 i 14 abo —14 i —6.

650. 1) /5; _3\/5. 2) —1; \/E; 3) 6; —E; 4) —1; ﬁ-

3 22

651. 1) —/2, —24/25'2) 2; 3; 3) 1; 2. 652. —20; 4. 653. 1; ‘;.

654. 10; 11. 655. 13; 14. 656. B cMm. 657. 6 cMm abo 12 cwm.
658. 16 cm, a0 eMm. 699. 9 e, 40 cMm. 661. 16 maBo abo 48 MaB1l.
662. 9; 11; 15. 663. 4; 6; 8; 10. 664. 9 xomanxa. 665. 19 cTopiH.
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666. 1) 8; —7;0;1; 2) —-1; 1; 0,6; —0,6; 3) -3+~14; 4) —2; 2;
D) 33 o —ar—9: 0) 2: -2, 667. 1) —12; 2;: #A8: —8: 2) 3:

1
3) 19; —7TXt+384; 4) 9; —9. 668. 1) —10; 2) 3. 669. 1) E; 2) 3.

670. 1) b=-2; 2)b=—-12 abo b=12. 671. 1) b=13,9; 2) b=—
abo b=8. 675. 1) x=—2a—-1 abo x=—-ay2),x=2a abo x=4;
25 1 .
3) Aakmo a#0, To x=— abdbo x=——,; daKkmo a =0, To KOpeHiB
I (i
HeMae; 4) AKIIO ﬂ‘,—l TO :l::—E AKIITO ﬂil TO :::—1 abo
’ 2’ 3 g 3
: : & 676. 1) x=38a—9o abo x=—a; 2) x=—3a abo x=4;
ﬂ_—
1

3) Aakmpo a=0, 1o x=1; aKmo a=#0, To x=1 abo x=—
a

677. 1) b=0 abo b:—g; 2) b=-5, abo bzﬂv@, abo b:—E\E;

3)b=19. 678. 1) b= abo b=-—0,5, abo®h=0y9; 2) b=—-3 abo
b=-95. 679. 17 Baroxis, 680. 14 aprkyuis. 682. ﬂ_b. 683. 4,

a

==

J17, 3v2. 684. 90 meraneii. 685. 45 1, 75 T.
699. x,= 10, g = —20. 700. x,=—6, p=—1. 701. x,= 2, b= 14.

702, x,=1,6,M.7-1,28. 703. —20§{o0N704. —7. 705. x!rl—'i;; = \/TT?
709.x:=1, ;=99 =9, 710, x, =L, x:=-06,a=84.711.x,=9,
Y= m——lﬂ T12. x, =1, 15%79, n=-—98. 715. 1) 1,5: 2) 69.
Bmasmma .1: +.1: =(x, +x } —2x.x,; 3) H7; 4) 567. 716. 1) 80;

1 E"
2) _IE 3) v89. Brasiska. \x Y X, ‘: \X(Iz —II]E. 117, x*+ 12x +

+17=0.718. x*—18x +49=0. 719. 6x°* — 14x + 3=0. 720. x* —
—15x+8=0. 721, a =2 abo a=—2. T22. a=06 abo a=—6.
i24. 1) 7; —7; 0; —o; 2)—=11; 11; —1; 1; —4; 4. 725. 1) —9; 9; —06; 06;
2y =17z 1T:~T: TN O. 726. b=¢c=0 abo b=1, ¢c=-2.
727.1) a=2; 2) Takoro 3HaueHHA a He icHye. 728. a = 2. 729. 150.
730. Ha 25 % . 733. 4 panu no 12 pepes.

20 -3 h—3 1 3 1 4
742. 1) a gy 28, & ¢+ ;4]m+m+ . 5) &+ :
a—b 2b-=1 c—-2 m+10 x+8
6) — " M 1) XS, 9y 2*L. 3 270 ma4 1) -3: 2) -2
5n+1 x—1 a— 5 b-1
% +1

; ) —E. 790. 1) (x—y) x

3)- 745.1) —4; 2)-14.746.1) 1; 2) o
c
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x (x—.8y): 2) (a +9b)(a — 4b); 3) (3m +n)(m — 3n);
4)(dx —y)(x—y). 791. 1) (a — 4b)(a — 10b); 2) (3b — 2¢) (4D + 3¢).
792. 1) dAxmo a=3, To x — 0VAb-AdKe YHCIO0; AKINO a =—2, TO

a+3; 2)agrmoa="1,

KOpeH1B HeMae; AKIMo a3 1a#—2,To x= :
a+

TO X — OVAb-AKe 4HMCJI0; AKIOo a =1, To KOpeH1B HeMae; AKIIO
2a+1

a—1
YHUCJI0; AKIIO ¢ =1, TO KOpeHIB HeMae; AKIo a=—-81a#1, To

a+?. 755. 2 KinobaiTu. 757. 6,8 % . 759. 1) Kopenis He-
ﬂ—.

Mae; 2) —4; 3) 3; 4) y — 0OyAbL-AKe A1HCHe YHUCJIO, BIAMIHHE Bl
—4 1 B11 9.

azi{ia#zl, To x= . 193. dAxmo a=-8, To x — 6vab-AKe

=

763. 1) —4; 1; 2) —1; 3) —g; 4) —2; 10; 5) 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; 13.3) —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; 50; 4) —3; 5) —9: 24; 6) —20; 2. 775. 1) ~-§_; 14; 2) —56; 60.
176. 1) —15; 12;: 2Z)s20; 2. 777. 1) —95; 2) KopeH1B HeMaE.
778. 1) —15; 1; 2) 1,5. 779. 1) —/3; +/3; —3; 3; 2) —6; —4; —1; 1;

3)0; 3;4)—-1; -3; 1. 780. 1) —l; 1;°2).0,5. 781. 1) -1;: 7; 2; 4;

3
2) —6; —2; -4++/20; 3) —2; 1; 4) —g; 10. 782. 1) fAxkmo a=1,
TO X=(QaKMmo a={(, Tox=B aAkmoaz1l1a# i, To x=1 abo

x=T;2)aKkmo a#1ia#7,70x=a; arkmo a=1 aboa="17, TO
2

KOpeH1B HeMae€; 3) dKIMo a# 21 a # E’ TO X = aa abo x = 2; aKkmo
2
a=2abo a= 3’ To x =23 4) akmo a =0, To x — 0yIb-AKe YHCIO,

BIIMIHHe B1J —3; AKIIO 4 = —3, TO KOpeH1B HeMae; aAKmo a =0
ia=x-3, TO x=0% 783. H:Z\f{g, abo a:—Z«JE, abo a = 0.
785. 1)a=0ab00a>=4; 2)a=4; 3) 0<a<4.

788. 50 km/Ton, 60 km/ron. 789. V5 km/rox. 790. 80 km/ron,

60 xm/rox. 791. 12 cropisok. 792. 30 m*, 25 m’. 793. 6 nHIiB.
794. 31 km/ron. 799. 10 km/rop. 796. 3 KM/Ton. 797. 32 KMm/rof.
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798. 45 nuiB, 36 aHiB. 799. 15 rox, 10 roa. 800. 21 ron, 24 ropx.
801. 80 r. 802. 30 kr. 803. 3 km/rox. 804. 5 rox. 805. 4 rop,
6 rox, 12 ron. 806. 80 km/rox. 807. 24 nerani. 808. 12 ropx.

810. 6.
824. 3) O. 830.4) 1, 2, 3. 833. — ~ . 834. Brasiska.
3 a(a+12)
PosrnaabTe pisHUIIO JIBOI Ta NpaBol YacTHH J1aHOlI PiBHOCTI.

4+/2
883. " 905. a=1. 906. a=3.

BIANOBIAI 4O 3ABOAHb
«MEPEBIPTE CEBE» B TECTOBI ®OPMI

HﬂMEP . HDMEP zamaul

EHB.IEHHHH.I 9 3””_;:115 6 | 7|8 E1‘1[] 11| 12

1 EBAAI’EI"EI‘EE‘E—I‘;
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NMPEAMETHUN NOKAXYMK

Bepmnuaa napabonun 107

BuHeceHHA MHOMHHKA 3-T11]
3HaKa KopeHda 102

Bupasu npoboBi 6

— panioHa/nbHi 6

— nim 6

BiTka rinmepboman 91

— mnapaboau 107

BaactusocTl apudMeTHYHOTO
KBaJIpaTHOro KopeHd 143

— CTeneHd 13 IIJINM IIOKAa3HH-
KoM &0

BHeceHHd MHOXHHEA 111
3HAK KopeHda 102

I'imepboJa 91
I'padiyamit MmeTOx
po3B’A3YBaHHA pPiBHAHL 94

JTHUCKPpUMIHAHT KBaJpaTHOTO
plBHAHHA 187

— — TpuujaeHa 208

HonyeruMl 3HAYEeHHS 3MI1H-
HUX T

IIpi6 HeckiHueHHUIT Hemepio-
THUYHWUN necaATRoBHUI 134

— — MepioJHYHHH NecATKO-
BUM 133

— pallioHanbHHA 7
ErnemenT MmHOXKHNHHA 120

LopiHbs KBagpaTHuil 112
— — apudpmMeruyHUA 113
— KBajJpaTHoro TpuuiaeHa 208

MeTon 3aMiEn 3MiHHOL 215

Muoxunra 126

— NIACHUX YHcea 139

— HaATyYpalbHHUX uncen 132

— Topo:xHa 128

— palioHaIbHUX uucea 132
— MmMiaux uncen 132

(bepHeHa NPOOPIINHICTE 39
OcHOBHA BJIACTHBICTE palllo-
HaJbHOTO Jnpody 12

[Tapaboma 107

Ilepion npoby 1383
IlinkopeneBun Bupas 113
IIinmBoxHEa 128
IHopanor uncina 72

Panukan 113

PisH1 MmHOKHMHEN 126
PiBEaHHA OikBagpaTHe 215
— KBajpaTHe 179

— — 3BeJleHe 179

— — HemoBHe 179

— JiHiitHe 178

— mepHIoro cremeHd 178
— panioHalabHe 61

— pilBHOCHIBLHIL 61

CraHpapTHHHW BHUIJISAN YHC-
na 72

CTenidb 3 HYJILOBUM ITOKA3HHU-
KOM (1

— i3 miauM Bi'eMHUM IIOKA3-
HUKOM 71

Teopema Biera 197
—, obepHeHa no TeopeMu Bi-
era 197

ToToxkHIiCTE 12
ToToxxHO piBH1 BUupasu 12

Tpuunen kBagapatauu 208

@opMyJIa KOPeHIB KBaIpaTHO-
ro plBHAHHA 186

Unena nivicHl 130

— 1ppanloHalksHl 134
— HaTypajabHl 132

— pamioHadbH1 132
— mim 132
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