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«Mosa nwboeé — Ykpaina i mamemamuxa». I]i canoea Mu-
xaitra ITununosuvwa Kpasuyrka (1892 — 1942 ) eurxap6osano
HA ZPAHIMHOMY nOCMAMEeHMi nam’ AMHUKA HAYKOBYeai.

Mu cnodieaemocs, wo ue nampiomuuHe BUCNOBLIOBAH-
HA 6u0amMHO020 YKpPAiHCbK020 mMamemamuka cmane 0ai 6ac
Hadiithum 0opozo6Ka3om Ha wasxy 00 npogecionanizmy.
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Bin aBTopis

OB BOCbMUKNACHUKA!

¥V npOMy HaBYAJILHOMY POIIi BH IIPOJIOBIKYBAaTUMeETE BUBYATH
anre6py. CrnomiBaemMocsi, IO BU BCTUIVIA HOJIOOUTH II0O BaXK-
JIMBY i KpacuBy HaAyKy, a OT¥Ke, 3 iHTepecoM OymeTe 3aCBOIOBA-
TH HOBi 3HaHHA. My MaeMo HaAi0, IO IILOMY CIIPUATHUME IIij-
PYYHHK, AKHH BU TPUMAaETE.

OsuaitoMmTecs, Oyab JacKka, 3 #Oro CTPYKTYPOIO.

ITigpyyHUK pO3/ieHO HA TPU maparpadu, KOXHUN 3 AKHX
CKJIAZAETHCA 3 MYHKTIB. Y IYHKTaX BUKJIANEHO TEOPETUIHUN
marepian. OcoGguBy yBary sBepTaiiTe Ha TEKCT, BUIIJIEHUN
JKHpEUM wpudmom. Takoxx He 3anumaiiTe mo3a yBaroiw CJo-
Ba, HAAPYKOBaHI KYpCUBOM.

3a3Bruuail BUKJAJ TEOPETUYHOIO MaTepially 3aBepIIyeEThCSA
MpUKJIafaMy pPo3B’A3yBaHHA 3axad. 1li sanucu MOKHA PO3IVIA-
JIaTU SK OJWH 3 MOXKJIUBUX 3DPas3KiB 0pOpMJIEHHSA PO3B’A3aHHA.

Do KoMKHOro NMYHKTy mifibpaHo 3amadi JJa CaMOCTiHHOIO
PpO3B’sI3yBaHHA, MIPUCTYIATH A0 SKUX PaJUMO JIMIIe Iicjd 3a-
CBOEHHA TeopeTHu4HOro marepiany. Cepex 3aBAaHb € K IPOCTL
¥ cepejHi 3a CKJIAAHICTIO BIPaBH, TaK i CKJIaAHI 3amadi (ocob-
JIMBO Ti, SIKi IO3HAYEHO «3ipoukoio» (*)). CBoi 3HAHHA MOXKHA
nmepeBipuTH, PO3B’A3YIOUM 3a7adi y TecToBil opmi 3 pybpuku
«IIepesBip cebe».

KoxEnil MyHKT 3aBepuIye ocodiamBa pyOpMKa, AKYy MU Ha-
3BaNM « YUnMocs poOMTH HeCTaHZAPTHI KPOKu». ¥ Hik 3i0paHo
3ajadi, 118 po3B’si3aHHS AKUX NOTPiOHI He cuemiasbHl 3HAHHA
3 ajredpwu, a JINAINe 3LOPOBUM IIy3J, BUHAXIAJIUBICTE i KMIiT-
gusicte. I1i 3agaui KopucHi, Ak BiTaminu. BoHU ZOIOMOXKYTH
BaM HABUMTHCS NPUHAMATHA HECIIOAiBAaHI I HeCTAHZAPTHI pimeH-
HJ He JIMIIe B MaTeMaTHUIli, a  y KHUTTI.

Ao micig BUKOHAHHA JOMAIIHIX 3aBJaHb 3AJUIIAETHCA
BiIbHMYM 4Yac i BM Xouere 3HATH OiJbIIe, TO PEKOMEHIYEMO
3BepHyTUCH A0 pyopuku «Kosm 3pobseno ypoku». Marepiai,
BHUKJAQJEeHUNM TaM, € HempocTuM. AJie TUM IliKaBilme BUIPoOy-
BaTu cBoi cun!

HepsaiiTe! Baxxaemo ycmixy!



LWAHOBHI KONErn!

Mu nysxe criofiBaeMocs, 10 el MiAPYYHUK CTaHe HaJiiHuM
IIOMIYHUKOM y Balliii HeJIerKii i nmisxeTHi#t npami, i Oygemo
PO pajgi, AKIIO BiH BaM cnogo0aeTheCs.

Y kHU3i 1i6paHo OOMUPHUYM i pisHOMAHITHUN AUIAKTUYHUHA
marepiai. IIpoTe 3a oiuH HaBUAJIBHUM PiK yei 3a1a4i po3B’A3aTn
HEMOJXKJINBO, Ta B ILOMY 1 HeMae rorpebn. Pasom 3 Tum Haba-
raTo 3pyuHille npamioBaTH, KOJU € 3HAYHUU 3anac 3agad. lle
A€ MOMKJIMBICTh peasidyBaTu NPUHIIUIK PiBHEBOI aqudepenIiiia-
mii Ta iHAUBIAYAIBHOIO MiIX0Y B HABYAHHI.

Hepronuy KoIbOPOM ITO3HAYEHO HOMEPHM 3ajiad, IO PEeKOo-
MEHAYIOThCA IJIA ZOMAIIHBOI poOOTH, CHHIM KOJIBOPOM — HO-
MepH 3a7ad, AKi 3 ypaxyBaHHAM iHJIHBiJIyaJILHHX 0oco0IMBOCTEM
V4YHIB KJIaCy Ha PO3CYJ YUYHUTEJI MOKHA DO3B’SI3yBaTH YCHO.

Marepian pybpuxku «lionn spobneno yporu» Moxe OyTH
BUKOPUCTAHWM JJIsi OpraHisanii poGo'rn MaTeMATUYHOI'O I'YPTKa
i haKyIbTaTUBHUX 3aHATH.

BaxaemMo TBOPYOro HATXHEHHS I TEPHiHHA.

YMOBHI NO3HAYEHHA

n° 3aBjJaHH:A, [0 BiJOBiJaI0TH IOYATKOBOMY i CepeiHLOMY

PiBHAM HaBYAJBHUX JOCATHEHbD;

n°  3aBJaHH#A, IO BiANMOBiZAIOTH AOCTATHLOMY PiBHIO HAaB-
YaJabHUX JOCATHEHbD;

n~  3aBAaHHS#A, OI0 BiAIOBiAIOTH Bucoxomy PiBHIO HaBYAJIb-
HUX JOCATHEHbB;

n' 3ajaui ANA MaTeMATHYHUX I'YPTKIB i aKyIbTATUBIB;

© joBemenHs TEOpeMH, IO BiANOBiZa€ JOCTATHHOMY PiBHIO
HaBYAJIbHUX NOCATHEHB;

® [joBezeHHs TeopeMu, IO BiANOBijla€ BUCOKOMY PiBHIO
HaBYaJbHUX JIOCATHEHB;

A 3akinueHHs JOBEJEeHHS TEOPEMHU.



 §1. PALIOHANBHI BUPA3N

® Y ubomy naparpacdi B1 nosHaviomutecs 3 gpobamu, 4un-
cenbHMKaMM M 3HaMeHHUKaMM IKUX € BUPasu 3i BMIHHUMM,
HaB4YMTeCs OOAaBaTW, BiAHIMATA, MHOXUTK | AiNUTA TaKi
Apobu, No3HanMoMuTeCs 3 PIBHAHHAMU, AKi CKNajeHo 3a
L[ONOMOroio unx Apobis.

e Bu aisHaeTecs, 3aBASKN AKMM NPaBUNaM MOXHa 3aMiHUTH
[aHe piBHAHHA Ha BinbLu NpocTe.

® By po3wumpuTe CBOE YABNEHHA NPO MOHATTA «CTeNiHb».
HasuuTecs nigHOCUTU YCNa A0 CTENEHS 3 LiNMM Bifi'EMHM
MOKa3HUKOM.

® Bu HaBuuTeca OyayBaTv MaTeMaTU4Hi Mogeni Npouecis,
y AKUX 30iNbLUeHHS (3MEHLLeHHS ) OAHIET BENMYMHM B KiNb -
Ka pa3is NpM3BOANTL [10 3MeHLWeHHs (36inbLeHHs) apyroi
BENWYUHW Y Ty CaMy KifIbKICTb pa3iB.

n PauionansHi apobn

Mepen BUBYEHHAM LibOroO NYHKTY PEKOMEHAYEMO NOBTOPUTH
3MICT NyHKTY 1Ha . 224 i nyHKTY 6 Ha ¢. 227.

Y Kypci anrebpu 7 Kjaacy OyJao posriigHyTO Iiji BUpasH,
TOOTO TAaKi, IO CKJIAJAAIOTHCA 3 UMCEJI 1 BMiHHHUX 3a JOIIOMOT'0I0
il fofaBaHHA, BifHIMaHHS, MHOYKEHHSA 1 AiJIeHHS HaA BiAMiH-
He BiJi HYJIA YHUCJIO.

Ochb TPUKJIAAN MLMAX BHpPASiB: ¥ — Y, 22, m? + 2m + n?,
1 gl
5x—4, Z'*'?, x:5,y, il

V VIII xknaci Mu po3ryisineMo Zpo0oBi BUpa3u.

Ipo6oBi BMpasu Bipi3HAOTHCA BiJf OiJIUX THUM, IO BOHH
micmamo 0it0 OileHHA HA 6Upa3 3i IMIHHUMU.

Ocp npukIagu ApoOOBUX BHpAas3iB:

5
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2x+%; (x=y):(x+y)
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§ 1. PALIOHANBHI BUPA3U

ITimi # apoGoBi BHpa3u HA3WBAIOTH PALiOHAJIBHMMM BHpAa-
3aMH.

fxio B panioHaNbHOMY BHpasi 3aMiHUTH 3MiHHI YHCJIaMH,
TO OTpUMAaeMoO 4ymciaoBuil Bupas. I[lpore usa zamina modxcauea
auwe modi, Koau 60Ha He npu3eodumsb 00 OiNeHHA HA HYIb.

Hanpukinan, Bupas 2 + Z—"Lf npu a = 1 He Mae 3micTy, TOO-

TO YMCJIOBOrO 3HAUEHHA IbOTO BUpasy He icHye. Ilpum BCix iH-
IIUX 3HAYEHHAX @ Iefl BUpas3 Mae 3MicCT.

Oznavenns JONYCTHMHUMHU 3HAYeHHSAMH 3MiHHUX,
0 BXOAATH A0 PaliOHAJBHOrO BMpa3y, Ha3MBAIOTh yc¢i 3HaA-
YeHHA 3MIHHHX, IPH AKUX I BUpPa3 Ma€ 3MIiCT.

Hanpuxiaz, y posriIsHYTOMY BHUIIle BHPa3i JOMYCTUMUMHM
3HAYEHHSAMHU JJIA 3MiHHOIL @ € Bci umcia, Kpim a = 1.

HonycTuMUMYU 3HAUEHHAMU 3MiHHUX, K1 BXOAATH MO IiJIO-
ro BUpasy, € BCi uucia.

OKpeMuM BHAOM pAaliOHAJBLHOI'O BUPa3y € pamioHaJbHUN
api6. Ile apib, ynMcesIbHUKOM i 3HAMEHHUKOM AKOI'O € MHOTO-
wrenn'. Hanpukiaz,

5o x2—2xy. 120 ta+b
B e i
3a3HaYMMO, IO pallioHAJBHUN Api0 Moxxe OyTH AK IiauM
BHPAa30M, TaK i Apo6OBUM.

3HaAMEHHHUKOM DPAaIlioHAJBHOIO ApPoOy He MOXKe OyTH MHOTIO-

YJIeH, AKUM TOTOYKHO JOPiBHIOE HYJIIO.

PanionansHi BHpasm

Ilpo6oBi
BUpAasy

i

BUpa3H

Muorounesu

" Pantionaisil
Apobu )

Puc. 1

! Haragyemo, 1o 9ucia i OHOUWIEHH BBAXKAIOTH OKPEMUMH BH/IAMU MHO-
rowieHis (quB. m. 6 Ha c. 227).
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1. PauioHanbHi gpobu

HonycTuMUMM 3HAYEHHSAMM 3MiHHHUX, AKi BXOAATH N0 pa-
IioHaJBHOI'O Apo0y, € BCi 3HAUEHHA IUX 3MiHHUX, IPH AKHUX
3HAUYEHHA 3HAMEHHHKA Apo0y He JOPiBHIOE HYJIIO.

Cxema, 300paskeHa Ha PUCYHKY 1, inmiocTpye 3B’SI30K Mix
MOHATTAMM, 1[0 PO3IIALAIOTHECA B I[BOMY ITYHKTI.

NPUKNAL
SHaAUAITH AOMYCTUMi 3HAYEHHS 3MiHHOI, 110 BXOJUTH JI0 BU-

pasy L L) 2
x x-5 ’
Poszé’a3zanns

i ; ! : :
O pi6 7 Mae 3MiCT IpM BCiX 3HAYEHHAX X, Kpim x = 0, a Apib

Mae€ 3MIiCT IIpM BCiX 3HAUYEHHAX X, KpiM X = 5.
x -

OTxe, IIYKAHUMHU AONYCTUMUMY 3HAYEHHAMH 3MiHHOI € BCi
yucaa, sigmiasi Big 0 i 5.

? 1. Yum BigpisHaOTHCA ApoOOoBi BUpa3n Big Linnx?

2. Ik pa3om Ha3nealoTb Lini i Apobosi Bupasun?

3. AKi 3Ha4YeHH$A 3MIHHMX Ha3UBalOTb AOMYCTUMUMMIA?

4. ki opobu Ha3MBalOTb pauioHanbHUMNK?

5. OKpeMUM BUOM SKMX BUPa3iB € pauioHanbHi apobu?

6. KN MHOTO4MEeH He MOXe ByTV 3HaMeHHKOM paLioHanbHoro Apoby?

i 2 Ball) et i 8 Sl O A
,° fAki 3 Bupasis A gl
’ X T SR BT T Y ¥ % ’
L Jaml Sl QU B 3,1 m®-3mn
-m'n TP, N e U st L
x+2’ 6 4 (y ) y’ 18

1) minumu Bupasamu; 2) ApoOOBUMH BHpasaMu; 3) palig

HAJIBHUMHU ApobamMu?

c? - 4c

2c+1

1) c =-3; 2)c =07

2m - n

3m + 2n
1)m=-1,n=1; 2) m =4, n=-5.

4.° YoMy IOpiBHIOE 3HAYEHHS BUPa3y:

ol it IR A x+3 Y B (8

1) ofir npu a = —4; 2) iy g npu x = -5, y = 6?

7

2.° Yomy nopiBHIOE 3HAUEHHS APOOY , AKIIO:

3.° 3HaliTh 3HAYEHHA BUPAa3y , AKIIO: *




§ 1. PALIOHABHI BUPA3U

5.0

6."

10,

11

3HaUAITh JONMYCTHMI 3HAYEHHSA 3MiHHOI, IO BXOAUTH A0
BHUpAa3y:

1) 2x - 5; 5) 21V, )t pnde
1+y x-2 x+1
18 i x+4
2) = 6) = o
Bty B Xic iy
p L e 11)|x|+1’
x-5, e x?
4 9" 8) |x|-4" 1 (x-3)(x+5)
Ilpu AKMX 3HAYEHHAX 3MiHHOI Ma€ 3MicCT Bnpasz
9. m-1 3 B
1) ;v 3) 2_9, 5) il 8 x_19
x+7 . 2x -3
2)x+9’ 4)I |-3 )(x+2)(x—10)

3anunIiTe pamioHaJbHUMN np16 SKUHA MICTHUTH 3MiHHY X
i Mae 3MiCT IpHU BCiX BHAYEHHAX X, KpiMm:
Dx=T; 2)ix=—1; 3)x=0ix=4.

' 3anunriTh palioHAJBHMEA APi06, IO MIiCTUTH 3MiHHY Y,

JOIIYCTUMUMHM 3HAYEHHSAMHU AKOIL €:
1) yci yucnia, Kpim 5;

2) yei uucrna, xpim —2 i 0;

3) yeci uncna, Kpim 3, -3 i 6;

4) yci uucia.

ABTOMOGLIB ITPOIXAB IO 1I0CE @ KM 3i IIBUAKICTIO 75 KM/Toz
i mo rpyHTOBi# moposi b kM 3i mBHAKicTioO 40 KM/rox. 3a
AKU#A 4dac aBTOMOOLNB mpoixaB yBech musax? Ckiaagits
BUpa3 i 3HAUAITH #oro sHavyeHHA npu a = 150, b = 20.
Yuens npuabas 3omuty mo 60 Kom., 3anJIaTUBIIN 3a HUX
m rpH., i mo 90 Komn., 3amaTUBIIMA 3a HUX n rpH. CKinb-
KU 30muTiB nmpuabaB yuens? CriagiTe BUpas i 3HAWAITH
#oro 3HayeHHs npu m = 2,4; n = 4,5.

IoBeaiTh, 10 IIPU BCiX ZONYCTUMHUX 3HAUYEHHAX 3MiHHOI X
3HAYEHHs ApoOY:

22 +1

————— Big’emHe.
6x -9 - x°

1) iz JofaTHe; 2)
X

." JloBeAiTs, III0 IPH BCiX AOIYCTUMMUX 3HAYEHHAX 3MIHHOI X

3HAYEHHSA APo0y:



1. PauioHanbHi apobu

2 : 2
1) ;x HeJ0laTHE; 2) xT)'—M HeBig eMHe.
x“+95 x"-2x+1
13." Bigomo, mo 5x — 15y = 1. 3HalAiTh 3HAaUEHHA BUpa3y:
D&% 3) 1—&"7_95;
B 1
2 - 4) ————.
) 2x — 6y ) x? - 6xy + 9y°
14." Bigomo, mo 4a + 8b = 10. 3HaiiiTh 3HAUEHHA BUPAa3Y:
5 a® + dab + 4b°
1) 2b + a; 2 g -
) ; )a+2b’ 3) 2a + 4b
15.” 3HaiiaiTe 061acTh BU3HAYEHHA (DYHKIIL:
i | 1
i : &) U= g
s L=
- X
16." IIpu sKuX 3HAYEHHAX 3MiHHOI Mae 3MiCT BHpas:
R g) — 7
= L L
X X

B roTyeEMOCA A0 BMBUEHHS HOBOI TEMM
17. Ckoporits api6:

5 12 27 30
1) E; 2) 1—8—; 3) E; 4) it
18. 3BexiTh apib:
1) g 0 3HaMeHHuKa 14;
2) % 1o 3HameHHuKa 60.
19. IlopmaiiTe y BUIVIAAL CTeIeHs BUpa3:
1) a’a®; 3) a® : a%
2) (")’ 4) (%" : (a*)’.
20. PoskaagiTe HA MHOXKHUKMU:
1) 6a — 15b; 5) a® + a?%
2) 2a + ab; 6) 12m*n — 4mn;
3) Tam + Tbn; 7) 2x* — 4x® + 10x%;
4) 4x* — 12xy; 8) 10a’h® — 15a°b + 25ab’.
21. ITogaliTe y BUrIagi Ao6yTKY BUpas:
vwilkab =g+ 08~ cd; 2Y3m & 3n = mEi-ne;



§ 1. PALIOHANBHI BUPA3U

3)a® + a® + 2a* + 2; 4) 8a’h — 2a® — 4b® + b.
22. Tlopa¥iTe TpUUIEeH V BUNJIAAL KBaJpaTa ABOYJIeHA:

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

2) 9x* + 6x + 1; 4) a® — 4a’b + 4b°.
23. Po3kaaziTe HA MHOMKHUKHU:

1) x* - 9; 4) a’b® - 81; 7 ¢ - d¥

2) 25 — 4y 5) 100m°® — 1; 8) a® + 8;

3) 36m* — 49n%  6) a'® - b°; 9) 27m® — n°.
24. Po3kaagiTe Ha MHOMKHUKH:

1) 7a®-T; 4) -8a® + 8a® — 2a;

2) 3b® — 3b; 5) x — 4y + x* — 16y

3) 2x® — 2xy%; 6) ab® — ab* — b® + b'.

25. fixa 3 piBHOCTEl € TOTOXKHICTIO!

1) 3x* — 36xy + 108y = 3 (x — 6y)*;

2) 4m® — 500n® = 4 (m — 5n)(m — 5mn + 25n%)?
IMonosirs y nam’sari amicr nyaxry 2 ua c. 224,

o YUMMOCH POBUTWA HECTAHAAPTHI KPOKW

26. [lano aBa umena: a = 44...4, b = 33...3. Yu moxHa migibpa-

A 4 m uudp n uadp
T Taki m i n, moo:

1) uucio a 6yJs0 ZinbHUKOM uymcia b;
2) uuciao b 6yno minpHEUKOM ducia a?

E OcHOBHA BNacTUBIcThL
pauioHanbHoro gpoby

PiBricTte 3a — 1 + 2a + 5 = Ha + 4 € TOTOXKHICTIO, OCKLIBKH
BOHA BUKOHYETHCSH IPHU BCiX 3HAYEHHAX A.

3a—1+2a+5=5a+4

a+1 a+1
TOTOXKHiCTIO. AJle BOHA BUKOHYETHCA IIPU BCiX 3HAYEHHHAX da,

KpiMm a = —1. IIpu a = —1 pamiosanbHi ApobH, AKi YyTBOPIOIOTH
JaHy piBHiCcTH, He MalOTh 3MicTy. OToKe, Tpe6a YyTOYHUTH UIPHU-
uHATI B 7 KJaaci 03HaYEHHA TOTOKHO PiBHUX BUPA3iB i TOTOXK-
HOCTI.

PisricTh

TAKOX IIPUPOAHO BBaMXaTHU

10



2. OCHOBHa BNACTUBICTb paLioHanbHOro Apo6y

Oauavyenn s Bupasu, BiAnoBigHi 3HaYeHHA AKUX PiBHI NpH

OyAb-AKMX AOMYCTHMHMX 3HAYeHHAX 3MIHHMX, HA3HBAKOTH T O-

TOKHO PiBHHMMU.

Oanauenn s PiBHICTH, NPpaBUILHEY NPH OyAb-AKMX JOIYCTH-

MMX 3HAYEeHHAX 3MiHHMX, HA3UBAKOTh TOTO K HicC TI0.
Hanpuxiag, piBaicTs 24—

BHUKOHYETBHCH IIPU BCiX AONMYCTUMUX 3HAYEHHAX @, TOOTO IIpH
BCiX a, Kpim a = 2.

¥V 7 xknaci posrasifianuch TOTOKHI IepeTBOPEHHA LiJIMX BU-
paszis. Temep poO3rJasiHEMO TOTOXKHiI IEpeTBOPeHHS APO6OBUX
BUpAasiB.

3riflHO 3 OCHOBHOIO BJIACTUBICTIO BiJHOIIEHHA BUKOHYETHCH
pPiBHiCTB:

2 s g
3 =1 € TOTOXXHICTIO, OCKLIBKH BOHA

% = i;%, ne a, bim — peaki umena, npudomy b #0im # 0.

PaniosanbHi Apo0du MAOTh BJIACTUBICTH, AHAJIOTIYHY OCHOB-
Hi¥l BJIACTHUBOCTI BiJHONIEHHSHA:

AKUWO YUCENbHUK | 3HAMEHRUK PAYionanbrozo dpoby no-
MHONCUMU HA O0UH | MOUL camull MHOZOYLeH, AKUL MmOomoic-
HO He OOPIBHIOE HYNLIO, MO OMPUMAEMO OPib, MOMONHO pi6-
Hul danomy.

1110 BIacTUBiCTH, HA3UBAIOTH OCHOBHOIO BJIACTHBICTIO pamio-
HAJIBHOTO APOoOy i 3aNUCyIOTh:

A AnC

B B-C
HU B i C TOTOXKHO HE JOPiBHIOIOTH HYJIIO.

, ié A, BiC — MHOrouJeHu, Ipu4YoOMy MHOTrod4Jje-

. g 2l de . A- .
BigmoBigHO 1o 1i€l BIaCTUBOCTI BHpas -B——g MOYXHa 3aMl-

HUTHU Ha TOTOXKHO piBHMIA Api6 %. Taxe ToTOXHE mepeTBOPEH-
Hf HA3UBAIOTh CKOPOYEHHAM Apo0y Ha MHOXKHUK C.

APUKNAA 1
Cxoporite api6: 1)

6a°p’ 3x + 15y , y +4!L+4
ab“’z) o y?+2y
Posé’azannsa
1) Oxuouwrernu 6a’b? i 24a’b* MaloTs cinbEMH MEOKENK 6a’b®.
Tozxi maemo:

1"



§ 1. PALUIOHAJIbHI BUPA3U

Gab? . vigeiggipt Vgl
24a%% % -6a%°  ap?’
2) Poski1aseMo YUCeJIbHUK JaHOTO APOOYy Ha MHOKHUKU!
3x + 15y _ 3 (x + 5y)
3x X 3x :
OTixe, YUCEJBLHUK i 3HAMEHHUK JaHOr0 APo0y MAaioTh CHiJb-
HUJA MHOXXHHUK 3, CKOPOTHBIIM Ha AKWUU, OTPUMYEMO:
3x+15y _ 3(x+5y) _ x+5y
3x i 3x AT
3) PoskjaBuiy momepegHbO UYHCEJBHUK i 3HAMEHHUK [JaHOTO
Ipo0y HA MHOKHUKH i CKOPDOTHBIIM HA CIIIBHUYA MHOMHUK
y + 2, maeMo:
v +4ay+4 o (y+2)2 iy 2
sy pEr Ry
3 OCHOBHOI BJIACTHUBOCTL Ap0o0y BUIJIMBAE, IO
A_=A . -A_A

== i —.
B -B B -B
SUREER Y %
Koxxen 3 apobiB i i T MOJKHA 3allMCATHA Y BUTJISAAL BU-
pasy —% , TOOTO
g, g
Hilwh B
NPUKNAL 2
Ckoporits api6 s 22 .
ba—-a
Poszg’sa3anns
Maemo:
4a-20 _4(a-5 _ 4(a-5) _ _4
Ba—-a2 a(B-a) -a(a-5) a’
NPUKNAL 3
3BeniTh:

2
1) api6 ﬁ—a no suamenHuka 15ab’c’®;
Ui

2) api6 —%— no sHameHHMKa a’ — 4b%;
a+2b

3) mpi6 2: ‘;b o 3HaMeHHUKa 3b — 2a.
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2. OCHOBHa BACTMBICTb paLioHanbHOro Apody

Po3sé’azanusa
1) Ockinexu 15ab’c® = 5bc®-3ab’c®, To HOBHII 3HAMEHHHUK
BipisHAETHCA BiJi 3BHAMEHHUKA JAaHOTO APOOY MHOMKHUKOM
3ab’c®. Orike, UNCEIHHUK i BHAMEHHUK JaHOTO Apody Tpeba
MOMHOMKUTHA HA JOJXATKOBMM MHOMKHHK (1) ‘e

a® 3 a? . 3ab®c” i 3a%p2%c?
Bbe®  Bbe® - Bab’c®  15ab%®’
kst a(a - 2b) i a? - 2ab
) a+2 (a+2b)(a-2b) o2 —_qp?°

3) IloMHOKHUBININ YKCENBbHUK i 3HAMEHHUK IaHOro Apol0y Ha
qucao —1, OTpUMY€EMO:

a-b _ (a=-b)-(-1) i b-a
2a-3 (2a-3b)-(-1) 83b-2a°
NPUKNAL 4 :
3BeJiTh 10 CHiJILHOrO 3HAMEHHHUKA APO0Ou:
2m . b5n? Fosiel iy da> v rRie
i — i ey i d
) 9a%° ~ 6a'p® ) a+b  a-b ) a’ 86 . a)+6a

Posé’s3anus

1) Io6yTOK 3HaMEHHUKIB gaHUX Apo0OiB, AKUA HOpPiBHIOE
9a°b%.6a'b® = 54a°°, mokma mpmitHaTH 3a iX cmimBHMI
3HaMeHHUK. [IpoTe 3pyuHinle 3a CliIbHUYA 3HAMEHHUK y35-
i oxHowreH 18a’h®, koedimienT axoro 18 € HafiMeHImIHUM
CHIIBHUM KpaTHUM KoedinieHTiB 9 i 6 qanux 3HAMEeHHUKIB,
a KOKHY 31 3MiHHUX @ 1 b B3sATO 3 HAWOIIBIIINM IIOKA3HUKOM
CTeneHsl, 3 AKUM BOHA MICTUTBCS y 3HAMEHHUKAX NaHUX
Ipo0biB.
Ockinbku 18a*b® = 9a°b°- 2a®, To TOFATKOBUM MHOMHUKOM

0 Apoby 92;';6 € ogHOuseH Z¢ . Ypaxosyroun, mo 18a’b® =
a
= 6a'b®- 3b°, Mmaemo, IO JOAATKOBUM MHOMKHHUKOM L0 APOOY
2 :
65—Zba— ¢ omuounen 3b°.
a

Oiee 2my . 2m8A7. 4a’m 2

200" oatp®- 4" 7 18a%°"

5n> _ 5n%-30°  15b%p?

6at®  6a'p®-3b"  18a%°°
2) CuinpHMM 3HAMEHHUK JaHUX APOoOiB JAOpPiBHIOE NOOYTKY ixX
3HaMeHHHuKiB. Maemo:
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§ 1. PAUIOHAJIbHI BUPA3U

1 1S a-b e O
a+b (@a+b)@-b a%-p2’
1 B et b +b

a

a-b (@-b@+b) . a®~p%"

3) [lna 3HAXOMKEeHHs CIIJIFHOTO 3HAMEHHWKA pallioOHAJIbHHUX

JIpo6iB OyBa€E KOPUCHUM IONEPEAHBO PO3KJIACTHU IX 3HAMEH-
HUKHA HA MHOMXHUKMN:

a® - 386 =(a+ 6)(a—-6),a+6a=al(+6).

OTxxe, 3a CIiIbHUN 3HAMEHHHUK JaHUX APOOiB MOXKHA B3ATH

Bupa3s a (a + 6) (a — 6).

Toni 4a® 2 ¥ 40* X, 4a® 5 4a® !
a’-36 (@+6)@a-6) a@+6)(@a-6) a®-36a’
A
8. o AMEg T alide Y s o 08

a®+6a a@+6) a@+6)@-6) a®-36a

NPUKNAA 5§

1 2
Iobyayiire rpadix GyHKOii y = f_'ll_
x -
Posé’aszanns
5 vh | Ilana GyHKIif BU3HAYEHA DU BCiX 3Ha-

YeHHAX X, Kpim 1. Maemo:

_x2-1_(@x-D(x+1)
0 e T x-1
Orxxe, myKaHuM rpagikomM € mpsama
| y=x+ 1 3a BUHATKOM OfHiel TouKkH, abc-
Puc. 2 muca akoi popisuioe 1 (puc. 2).

C
71 |

i W el [l

NPUKNAA 6
Poss’sikiTe piBHaHHEA (@° — 9) x = a + 3.
Po3ze’azanns

3anumemo naHe piBHAHHA y Burasaai (a + 3) (@ — 3) x =
= @ + 3 i po3rJIAHEMO TPH BUMIAJKHU.
1) a = 3.

Toxni orpumyemo piBHAHHA 0x = 6, iKe He Mae KOpeHiB.
2) a = —3.

Y npomy Bumagky orpumyemo piBHAHHA Ox = 0, KopeHeM
SAAKOTO € Oy/Ab-sIKe YHUCJIO.
3Yax31'a+—3.
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2. OCHOBHa BNaCTUBICTb paLioHanbHoro Apoby

a+3 Ay
e+ Dilals) o-~8
BignmoBizgse: aKmo a = 3, TO piBHAHHSA He Ma€ KOPEHiB; AKIIIO
a = —3, TO KOpeHeM € OyAb-siKe YMCI0; AKINo a # 3 i a # —3,

Tom x=

1
TO X = s
a-3

2. LLlo Ha31BaOTh TOTOXHICTIO?

I 1. fIki BUpa3n Ha3MBalOTb TOTOXHO PIBHUMU?
3. CchopmynionTe OCHOBHY BIACTUBICTb PauioHanbHOro Apoby.

2

27.° Axomy 3 HaBeleHUX BUPA3iB TOTOXKHO JOPiBHIOE Api0 g:—;:
2 3 4
a a 12a 3a
Lo 2) &. : 4 ?
1L ) % 3 12, %
28.° Yu € TOTOKHICTIO PiBHICTB:
3m®> _ 3m 2 _ 8
1) =—==3 3) == :
Vitm T ) 5c®  20¢°’
8 2 2 5
)4x4=x_; 4) 8m =8m3‘.7
16x 4 n 9nm
29.° Ckoporits api6:
14a® 5x 4abe -10n"°
1 2 gy .. 5 g 7 &
) 21 20z’ ) 16ab* ) Bt
8b%c? 24:::2_1/2 56m°n’ f:!p"g6
2) ——; 4) —2—; 6) ————; 8 A
) 2bc® ) 82xy ' ) 42m®n°’ ) —9paq7
30.° IlopaitTe 9acTKy y BUIJIAAL APOOY i CKOPOTITH OTPHMAaHUMK
i0:
.I;PG 4 5y, 826 ., (_ 61.8
) 6a : (18a”); 3) 35a°b’ : (—49a°b°).
2) 165" : (48b%);
31.° CxoporiTse api6:
3x 5c* 16ab* 12a°
1) 'goes ; 5) =53 =2
) 7 ) 10¢®’ ) 40ab” ) -424*
5x% | o2m* 63x°y* | -13a%°
6x st i 4245’ ) 26a's?
32.° CopocriTe BUpas:
—-a -a a -a
Gl | -— 3) ——; 4) -—.
1) 2 ?-2; 3-=L ) -
33.° BigHOBiTH pPiBHOCTI:
23
1)2=——-=———3-=——=———4ac;
3 6a 9a 15b
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§ 1. PALUIOHAJIbHI BUPA3U

gy Mmoo i
n 2n2 mnp :

34.° 3seaiTs Apib:

1) l;% 10 3HAMEHHUKA b°;
m 4
2) o 10 3HaMeHHuKa 27n";
n
3) 7L2 no sHamenHuKa 35x°y%;

xy
4) 65—’2 mo sHaMeHHUKa 24p°c.
P

35.° 3sexmiTe Apib:

X
1) = 7no 3HamMeHHHKa y°;
y

2) % 0 3HAMeHHMKa 6b°;

3) 92 no ssamMeHHuka 12m’n?;
4m°n
11c 7
4) 1550 /O BEAMEHHUKA 30bd".
36.° Cxoporirts api6:
2
1) a(x+2); 5) 7x—21y; )y —25;
b(x +2) 5x — 15y 10 + 2y
4(a-6)° 4a - 20b a®+4a+4
2) ———; 6) ——; 10) ——;
) TR AT ) Sa+1s
CPOL) 2t
cs(c 4)3; 7 6x+12; 11) c 26c+9;
c(c-4) 6x c“-9
2a + 2b a-5b m® +1
4) ———; 8) ———; 12) —/————.
)7(a+b)’ )a2—5ab )rnz—m+l
37.° Croporits npib6:
-b m? — 5mn x% - 25
1) -2 - 3) ———; B) e
) 2(-a) ) 15n — 3m ’ )5x2_x3’
3x-6 fa'-a% 2 _12y + 36
2y el g8 -as, 6) L 1230
4y - 2x b —Tab 36 -y
38.° CxoporiTs apio:
2
1) 3m—3n; 3) 4x—16y; 5) 12a —6a;
Tm —Tn 16y 3 - 6a
5a + 25b | x2-49 9% — 1
2 TR A L 4) ’ TG e )
2a® + 10ab 6x + 42 9% +6b+1
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2. OCHOBHa BNacTUBICTb pauioHanbHoOro Apody

5 4 2 2
7) b” -b : 8) m +7m+7; 9 64 — x

e i m i 3x% — 24x
39.° 3sexniTh Apib6:

1) —%— 50 smamennuka 4a + 8;
a+2

2) 10 3HaMeHHHKA m’ — 9n’;

3) —=— 1o sHaMenHuKa Ty — 14x;
2x -y

4) —® _ 10 smamennuxa 4a® + 12ab + 9b%;

2a + 3b
5) —2’2-1—— 10 3HAMeHHUKa x° — 1.
x"+x+1
40.° ITopaiite BUpas x — Hy y BUIVIAAL ApoOy i3 3HAMEHHUKOM:
1) 2; 2) x; 3) 4y 4) x* - 25y°.

41.° 3BeniTs Apib I—)—Gz 10 BHAMEHHUKA:

1) 50 -20; 2)12-3b; 3)b*-4b; 4)b® - 16.
42.° Tlopaitte gani Apodu y BUrasAAl Apo6iB 3 OAHAKOBUMHU 3HA-

MEHHUKaMU’:
; j AR | x ! x
1) — i —; 5 i .
)8ab 24%’ )2x+1 By 2t
LR R ) ap=bi s a
2 i . 6 i :
)7m3n3 3m2nt’ )3a+3b a2ipe’
[ 2 3a 5 2a
| ot o : i - i
)a—b a®-p2’ )4a—4 5-5a’
3d . 8p (BB c
4 i ~3 8 i—s.
)m—n (m—n)z, )b—3 9—b2
43.° 3BefiTh 0 CHiNBHOTO 3HAMEHHHMKA APO0H:
4 s 1 L 5 Ll S P | o L
152202 3 3 1 7
x“y 10x"y x" —xy xy -y
e ) 6a sl O
S) o ey | et S8 :
)6a4b5 9ab>’ )0—2’7 a+b’
R 1+c2 A c
3 Sl 2 iy i i >
)y—5 i —25 )c2—16 4-c’
. 2m —3n 2m + 9 2 m
4) B ¢ ; 8 i g
: )mz—mn me )m2+5m+25 m-—5
44." Ckoporits api6:
1) (3a + 3b)* . 2) (6x — 18y)* .
’ 2 2 ’
a+b x° -9y
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§ 1. PALIIOHAJIbHI BUPA3U

3) Xy +x -5y — 5’ 4)a —ab+2b 2a

4y + 4 a’-4a+4
45." Cxkoporits api6:

2m?® - 12n° i 2 a® -8 2 3) a® + 2a% + ab®
(4m + 24n)?’ ab-a-2b+2’ 8 T B

46." 3uaiigiTs 3HaYeHHsA Opo0y, IOMepegHb0 CKOPOTHUBINM HOro:

2
1) 150" +10ab = oo a = —2; b = 0,4;

3ab + 2b°
9% - 4c? 1
2) —————, akmo b==; ¢ = —6;
)12b2c—8bcz i & X
2 2
Sl z"lzzy;y , axmo x = 1,2; y = -3;
v

8 6‘
4) 8,amn;oa=—01
+

47 3HaH}11Tb 3HAUYEHHS BHpPAa3y:
2 2
1) 16x° — 4y
6x - 3y
49¢% - 9
49¢% + 42¢ + 9
48." 3BeiTh 10 CILILHOrO 3HAMEHHHUKA APOOH:
2p . 1
e i :
) 5p-15  p3 _27’
3a+1 L a=2
2 i .
) Tl v (R Pl
. 3
3 a i a +
) a - Ta a®-14a + 49’
2x 3x . 4
4 i
)xz—l’ x2-2x+1 2 +2x+1
2
5) S a ! b i ab ;
a“—ab-ac+bc 2a-2b 4a-4c

npu x = 2,5; y = —2;

npu ¢ = —4.

.

49." SanuuriTe y BUrJIAAL Apo0iB 3 OAHAKOBIMHY 3HAMEHHUKAMU

Ipoou:
2
1) 3a : a 3 2a .
3a-2" 9a+6 9a°b — 4b
2) i 1 i 1

a-5" a®+7ac a® + Tac - 5ab — 35bc

50.” 3HaiAiTh 3HAYEHHA BHUPAa3y zxLy—z, arkmo = = 2.
Xy + Yy

18



2. OCHOBHa BNacTUBICTb paLioHanbHoro apodby

51." 3HaiigiTh 3HAYEHHA BUpasy —41—)—:‘::’5, AK m,o = =35.
2.7 Binomo, mo 2a — 6b = 1. 3HalAITH 3HAYEHHA Bnpasy:
o Loht
1) ) —————.
a-— 3b 0,5a + 1,5b
2m - 1,5n

53.” 3malifiTe 3HAUEHHA BHUPA3y

, AKImo 4m +
2 2

8 a2—a+1

3 2

54.” Yu icHye TaKe 3HAYEHHA @, IPU AKOMY api6 <
a"+a”+a+1

pabyBae Bifi’€MHOrO 3HAYEHHA?
55.” IlobyayiiTe rpadik GyHKII:

_x2—4_ _x2—10x+25 2x2—4x,
1)y_x+2’ 0 S x—-5 2% 4
L x=8. b 4 A 2
2)y_3—x’ ol +4 x+4
56." ITobyayiiTe rpadik GyHKIii:
_ x°-8x+16 . P P TRl
l)y— x—4 i N x o, NN
2) y=x-=;
X
57.” IlobyayiiTe rpadik DyHKIIi:
2
l)y—m 2) y=~E".
|x]|-1
58.” Po3B’AKiTh piBHAHHA!
x+1 _ 4, x2 - 25 x x+8.
1)erl 1 2) AT = g el 0.
59.” Po3B’aKiTh piBHaHHa.
2
B LT gy et 6
x+4 x-T
60." [l KoKHOTO 3HAUEHHS @ PO3B’AXKiTH PiBHAHHA:
1)iax =.1; 3) (a — 6) x = a® — 12a + 36;
) aoev= s 4)(@®-4)x=a-2.

61." [l KosKHOrO 3HAUEHHS @ PO3B’AKiTH PiBHAHHA:
1) (@ +3)x=3; 2)(a’-9a)x=a’-18a + 8.

I BNPABU ANA NOBTOPEHHSA

62. CupocriTh BUpas:
1) (x +:2) (x = 9 —3x 43 — 2x);
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§ 1. PALIIOHAJIbHI BUPA3U

2)i(@+9) (ai="2) bi(a~+F 1) (a = 5);
3-8 2y+1)-@By+1)(y - 6)

4) (2x — 3y) (2x + 3y) + (3x + 2y) (3x — 2y);
5) (x + 1> — (x — 3) (x + 3);

6) (y —4) (y +3) - (y - 6)°.

63. IToGyayiiTe rpadhik QyHKIIi:

)y =2; 2) y = 2x; 3)y=2x—1.

64. SIkoro HAMEHIIIOTO 3HAYEHHA TA IPU AKUX 3HAYEHHAX a

i b uabysae Bupas (a — 2) (a + 2) + 4b (b — a)?

65. Bigcraus Bijg cena BumiHeBe [0 3ami3HMYHOL cTaHmil Ha
14 xm meHma HiXK BifcTaHb Bijg cena S0nyHese 10 Tiel ca-
moi craunii. Yac, 3a AKUil aBTOOYC IPOIXKIPKAE BigcTaHb
Bix cesma Bumnese 1o craHmii, craHoBuTh 45 XB, a 4ac, 3a
SAKUH JErKOBUY aBTOMOOLIb IPOiKIKaE Bix cena A6yHese
o cTaHIii, HA 5 XB Oijbllle, IPU MBPOMY INBHAKICTH aBTO-
mo0ina Ha 12 xkm/ron Oinbina 3a IIBHUAKICTHE aBTOOyCA.
3HAWAITh MIBUAKICTS aBTOOYCA i MIBUAKICTD JIETKOBOT'O aB-
TOMOOiA.

£ rotyemocs 4o BUBYEHHS HOBOI TEMW

66. Bukonaiite xii:
O R ) o S\ T YR T o
184 18 16 16 32 32 ge]!

E YHYUMOCH POBUTU HECTAHAAPTHI KPOKW

67. Ha cropoHax KBajpaTa 3alHUCaHO YOTHPH HATYPAJbHUX
ymcsaa. ¥ KOXKHIN BePINUHI KBaAgpaTa 3alliCcaH0 YHUCJIO, AKe
JOpIBHIOE NOOYTKY YMCesI, 3allUCAHUX HA CTOPOHAX, IJIS
AKUX I BepmiuHa € cuinbHo0. Cyma uuces, 3amucaHux
V BepLIMHAX, AOPiBHIOE 55. 3HAUAITE CyMy 4uCeJI, 3alluca-
HUX HA CTOPOHAX KBajgpara.

20



AopaaBaHHs i BiAHIMaHHSA pauioHanbHUX
ApobiB 3 ogHAKOBUMMU 3HAMEHHUKaMW

Bu 3HaeTe mpaBujia JOAAaBaHHS 1 BifHIMaHHSA 3BHYAWHHUX
ApoGiB 3 OAHAKOBUMY 3HAMEHHUKAMHU. X MOKHA BUDA3UTH Ta-
KUMHM PiBHOCTSIMMU:

Lo e I A S
C (5 c c
3a UMY caMUMMH IIPaBHJIAMU JOJAIOTH i BifHIMAaIOTh pamio-
HaJbHI Apo0u 3 OAHAKOBUMU 3HAMEHHUKAMM.

o6 dodamu payionanvri dpobu 3 0OHAKOSUMU SHAMEH-
HuKamu, mpeba dodamu ix YUCENbHUKU, @ 3HAMEHHUK 3ANU-
wumu mou camuil.

II]0o6 éidnamu payiornanvhi 0pobu 3 00HAKOSUMU 3HAMEH-
Hukamu, mpeba 6i0 wucenvHuxa neputozo 0poby eidnamu
yuceavHuk 0pyzo0zo dpoby, a 3HAMEHHUK 3aiuwumu mou
camuil.

nPUKNAA 1
BukonaiiTe BifHIMaHHA:
2
1) Tx =5 3x=10% 2)y +2y 12y -25, 3) 4 2a -3

oy ’

8x2 8x?

v -25. .y°-25" 291 oo A

Poszé’sazanns
1) x-5 8x-5_Tx-5-(Bx-5) _Tx-5-3x+5 _ 4x _ 1

D 8x* 8x? Sy
2) yz+2y_122y—25=y2+2y2—(12y—25)___y2+2yz—12y+25:
Y28 =28 y:-25 y>-25
gt A0 Aal s e e )~ b
T P-25  @+O@-5 y+5°
3) N o s T - O s M b +2a~3_

" 2-1 1-2 2-1 —-@2a-1) 20-1 2a-1
_4+4+2a-3 _2a+1
26-1  2a-1

NPUKNAL 2

L m L 2m +n
Bigomo, mo — = —3. 3HAUAITHL 3HaUEeHHS BUPa3y
n
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§ 1. PALIOHAJIbHI BUPA3N

Pozé’sazannsa

ITomamo maHuU# Api6 y BUTVIAAL CYMH I1JIOTO ¥ APOGOBOTO BH-
pasis:

2m+n=2_m+_r_t_=2+_r_z_.
m m m m
Axmo % =-3, To X = ot Orixe,
n m 3
2””’”:24.1: _l=12.
\ i m m 3 3
NPUKNAA 3
SHaWAITh yCi HATypaJbHiI 3HAUEHHA 71, IDU AKUX 3HAYEHHSA
2
BUPA3y Dl LiIUM YUCJIOM.
n

Pozé’azanns
ITogamo maHwmit Api6 y BUrAAAl pisHUII Iijoro # Apo6oBOTO
BHpasiB:
2n” +8n-15 _2n® 31 15 _o .5 15
n n n n n
Bupas 2n + 3 mabyBae HATypaJbHOrO 3HAYEHHA IIPU OyAb-

SAKOMY HaTypajbHOMYy n. Bupas I+ g L8 HabyBae NiJIoro
n

15 ;
3HAa4YEeHHdA, AKIIO0 3HaAY€HHSA BUPaA3y — € IOUIMM YHUCJIOM. I_Ie
n

MOJKJIMBO JIMIIE IIPY TaKUX 3HadYeHHAX n: 1, 3, 5, 15.
Bigmosigs: nmpun =1, abo n = 3, abo n = 5, abo n = 15.

® 1.k fonat paujioHanbHi Apobu 3 OHAKOBUMIM 3HAMEHHMKaMU?
' 2. Sk BiHATY pauioHanbHi Apobu 3 0AHAKOBUMY 3HAMEHHUKaMMN?

68.° Bukonaiire nii:

-2n
Ty . o d L I
) 8'g” ) 6 870
313 6ab 6ab
3)ﬂ+_4ﬂ; 7 _5c+4d+4d+90;
n n cd cd
4)2__2£; 8) 8m+23_2m+23.
d d 10m 10m
69.° Ilomaitre y Burasaai apoby Bupas:
1) ﬂ_ﬂ; 2) a*b_:‘_’
18p 18p 2b 2b

22



3. [lonaBaHHA i BigHIMaHHs paLioHanbHUX ApobiB 3 0AHAKOBUMM 3HAMEHHVKaMK

3) _a—12b+a+15b_ 5)
27a 2%a: 0
4) e R A 6)
xy zy
70.° CupocTiTh BUpas:
a’ Qv
1) a+8 a+8’ 4
2 t R . 5
) -6 't 18 )
2
3) m 25 6)

m-5° (m-5°
71.° CupocTiTh Bupas:

10a +6b 6b-a,
3

1la 1e®
.1‘:2—:x:y_*_2:wcy—3x2
xzy xzy i
5x+9 4x+8,
T T T

b2 | 200 +100,
b+10 b+10 ’
® 14c-49
P A T

b PO
) 81 3x+5 2x+17
g et it 9 3 - s
)c—9 c-9 )x2~4 P
a® 360 4 y2 4y -4
2) & - R
(a - 6) (a - 6) y-—2 y-2
72.° BukonaiiTe aii: ‘
2 2
)a+b+a; 4)81b_*_a :
c-7 T-c 9% -a a—9b
5m 5n | i 4
2 + ; 5 ¢
)m—n n—-m )3t—6 6=8¢
2c -4y 4x-14 T
3) g L 6) L - ——L,
x -3y 3y —x Y=Y iwl—1y
73.° CrpocTtiTh BUpas:
1) & 2 . 3) 3m+2n_m~8n;
y-1 1-y 2m —-3n 3n-2m
3¢ 3d b? 49
2 + : 4 + :
) e-d d-c’ ) 2b-14 14-2b
74. 3uaiifiTe 3HAYEHHS BUPa3y:
2
1) o npu a = 32;
a-8 a-8
2
3c+T7 , c+3
gy eL + npu ¢ = —3.
) PLE s
75." 3HaiiiiTh 3BHAUEHHA BUPA3Y:
5x + 3 6x — 1
1 npu x = —4,1;
)x2—16 P $15
2
2) a2+a_7¢21-—9 npu a = 7.

a“-9 a" -9
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§ 1. PALUIOHAJIbHI BUPA3W

76." CripocTiTh BUpas:
1) op =11 Tn =8\ 8nih 1|
20n 20n 20n ’

9 97;L+2_m—92+1;7m;
m“—-4 4-m m- -4

R T e
+ + it
) RS T S8 L P
77." CupocTiTh BHpas:
16a -8 16a-8 8 -16a
2 2
2) 2a +12a+ 8z -9 _a +14a—16.

al2y 284t a®-25
78." IlopaiiTe y Burasai Apoby BUpas:
15-8a 14-Ta, 3) m® — 8n 2m — 8n

@G-t dtay’ m-2)(n-5 @E-m@G-n
2) e b4 b A

6-2° @-pn°’
79.' CopocriTh Bupas:

x? —16x 2x+49; ) y2+y iy y + 36 :
A 6 AR -6)y+2) 6G-y»E@+y)
80." [ToBexiTh TOTOXKHICTh:
1) @+’ @-b° _,. 2) @+b?  @-b _,
dab 4ab o T

81." JloBexiTs, 1[0 IPH BCiX AOIMYCTHUMUX 3HAYEHHAX 3MiHHOI X

3HaAYEeHHsA BUPa3y ;(Z)x - fz 28: U 1105
X — X =

He 3aJIeKUTh Bij 3HA-

YeHHA X.
82.' lloBeniTs, 1110 IPU BCiX JOIMIYCTUMUX 3HAYEHHAX 3MIHHOI Y
17y +56 _9-11y
2ly-3 21y -3

3HAUEHHs BUPAa3y
YeHHH Y.
83." loBexiTh, 1m0 IpPM BCiX AONYCTUMUX 3HAYEHHAX 3MiHHOI
2
BUpPa3 ——— 64 AL 44 L OEE 64 HaOyBa€ JONATHUX 3HA-
@-2° @-2° (@-2
YeHb.
84." loseaiTh, 1[0 IPH BCiX AONYCTHMHX 3HAUYEHHAX 3MiHHOIL
0 pfl i e
i B 6
G0 (-9 (b=5)

HE 3aJIe’KUTh BiJ 3Ha-

BUpa3

HabyBae Bi’eMHUX 3HA-
YeHb.
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3. [lopasaHHA i BigHIMaHHS paujioHanbHuX gpobiB 3 0AHaKOBUMY 3HAMEHHUKaMU

85.” IlogaiiTe gauuii Api6 y BUrIAAi cymu abo pisHUI 1isoro
i aipoGoBoro BUpasiB:

1) x+3, 2) e’ 2245
&y s TR
86." IMopaiiTe manmit Api6 y Buriasgi cymu abo pisHHUII IiT0TO

i mpoGoBoro BUpasiB:

da - b b +Tb+3
1) ——; 2) ——.
b+ 7
87.” Bigomo, mo = = 4. 3HaiifiTe 3HAYEHHS BUPASY:
2x -3 2wl
1) L i 3 =k
X Xy
88." Bigomo, 1o % = —2. 3HalAiTh 3HAUEHHS BUPA3Y:
At A 2
1)a b; 2) 4a+5b; 3) a” —2ab+b :
a b ab

89.” SmaiifiTe yci HATYPAJbHI 3HAUEHHA N, IPU AKUX € IIIuM
YUCJIOM 3HAYEHHS BHUPasy:

2
1) n+6; 2) 3n —4n-—14; 3) 4n+7.
n n 2n - 3

90.” SuaygiTe yCci HATYpaJIbHiI 3HAUEHH 77, UPU AKUX € N1JIUM
YHCJIOM 3HAUYEHHS BUPA3Y: ;
8n -9 n?+2n-8 9n -4
) s 2) i 8)ormrir

’

n 3n-5"

I BNPABM ANA NOBTOPEHHA

91. 3 aBOX Cij, BiACTaHb MiXK AKMMH JOPiBHIOE 9 KM, OHOYAC-
HO HA3yCTPiy OAMH OJHOMY BHIXaJU JBa BEJIOCUNESNUCTH,
AKi sycrpinuca dyeped 20 xB. AKOm BeIOCHIENUCTU 1XaTH
B OJHOMY HAIpPAMi, TO OGWH 3 HUX HA3/IOTHAB OM APYroro
yepes 3 roj. 3HAWAITL NIBUAKICTh KOMKHOT'O BEJIOCUTIENHUCTA.

92. Po3B’aKiTh piBHAHHA:

IR (A 1)= 18 =01 6x;
2) 3.(0,5x — 4) + 8,5x = 10x — 11.

93. losexiTs, mo Bupas (a + 4) (a — 8) + 4 (2a + 9) npu BCix
3HAUEHHSAX a HaOyBae HEBiy'€MHUX 3HAUYEHD.
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§ 1. PALIIOHAJIbHI BUPA3W

I rotvemocs 0O BMBYEHHS HOBOI TEMU

94, 3amicTh 3ipOYKM 3aNMIIITHL TAKUM OJHOUYNEH, 1106 crpas-
JoKyBajacsa piBHICTb:
1) a®b-* = a’b% 8) 6x°:* = 12x'°,
2) 5xy°-* = 10x*y°%

95. 3amicTh 3ipOYKH 3aMUMIITE TAKUA MHOTOYJIEH, 11100 crpaB-
IKyBajacA PiBHICTH:
1) *-(a - b) = (a + b) (a — b)*
2) (a + 10b)-* = a® — 100adb”.

96. 3BeiTh 40 CHOIMIBHOrO 3HAMEHHUKA JPO0uU:

1)__.13- 4)_65_1L;
& 3b x-2y x+y
. 3n ] . 1
2) i - 5) i :
p°°'q2 ¢’ 6y-36 y -6y’
5 4 6 1 5 1
3 i . 6 i 2
)m—n m+n )a2—1 a2+a

b YYUMOCH POBUTU HECTAHAAPTHI KPOKW

97. YU MoKe mapHe YMCJIO MATHA HEIIAPHUX AIJbHUKIB Ginbmre,
HiXX mapHUX?

n nonaBaHHﬂ i BigHiMaHHA pauioHanbHUX
ApobGis 3 pisHUMM 3HAMEHHMKaAMWN

3aCTOCOBYIOUM OCHOBHY BJAcTHUBicTh Apoby, MOXKHa moza-
BaHHA 1 BigfHiMaHHA Apo6iB 3 PiI3HUMH 3HAMEHHUKaMU 3BECTH
0 JOJaBaHHA i BigHiMaHHA Apo0iB 3 OZAHAKOBUMU 3HAMEHHU-
KaMH.

Hexait Tpefa qomaTy ABa pPamioHAJBHUX APOOH % i 2.

D
A AoD coiiDy Bt

DD
R,
B

MosxHa 3anucaTu:
Al G axD
B D B-D D-+B

TyT 3a cniJIpbHUE 3HAMEHHUK 00paHO BUPas, AKUNA JOPIBHIOE
NOOYyTKY 3HAMEHHHKIB JaHUX ApPOOiB.
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4. [lopaBaHHs | BigHIMaHHA pauioHanbHUX ApobiB 3 PI3HUMU 3HAMEHHUKAMM

3asHauyMMoO, IO AOOYTOK B3HAMEHHUKIB maHuUX Apo6GiB He
3aBKAU € HaUO1nbNl 3PYYHUM CHIJIBHUM 3HAMEHHUKOM.

Haragaemo, mio npu 3HaXOMKEHHI CHIJIBLHOIO 3HAMEHHUKA
3BUYAMHUX APOOIB MM 3HAXOAMJIM HAaWMEHIIE CIiJIbHE KpaTHe
3HaAMEHHUKIB, POSKJIAJAI0YX IX HA IPOCTI MHOKHUKHA. AHAIO-
TiYHO AJIA 3HAXOAKEHHSA CUIJIHHOIO 3HAMEHHUKA PalliOHAJIBHUX
JApo0iB MOXKe BHUSIBUTHUCH 3PYYHUM PO3KJIAJAHHA 3HAMEHHUKIB
Ha MHOMHUKH.

3po3ymiso, 1o cyMa i pisHHMIA ABOX pAIiOHAJIBHUX APOOGiB
€ palioHAJIBHUMH ApoOaMu.

nPUKNAA 1
CuopocriTs Bupaas:

b+1 1-a 2a 1
1 + : 4 % ¢
) abe g%’ ) 25-10a +a® 8a-15’
2) m i n . 5) x _x+2.

Tm+Tn Tm-Tn x-4 x-2

10n + 14 6
3) —/———+—3
) n?-49 7-n’
Pozé’a3annsa
1) CuinpHuMM 3HAMEHHWKOM NAaHHUX ApPOOiB € ogHOWIeH a’be.
Orxe,

Yh+1 Y1-a _ab+a+b-ab _a+b
abe a’e a’be ahe
2) PoskjaBImIM momepefHL0 3HAMEHHMKHM JaHUX ApobGiB Ha
MHOMHUKH, OTPUMYEMO:

-1 o
R i ) ='“ m _Tyn _m(m-n-n(m+n) _
Tm+Tn Tm-Tn T(m+n) 7(@m —n) T(@m + n)(m - n)
=m2—mn—mn—n2=m2—2mn—n2
7(m* - n?) 7(m® - n?
3) Maewmo: 1
X
0n+14 6 _ 10n+14 *76 _10n+14-6(n+7) _
nt-49 T-n  @=D@O+D = n-7@n+7
=10n+14—6n—42= 4n - 28 L 4(n-"17) i 4
n-TN(n+7) n-n+7 @-NR+T7) e
_5
9 2a 1 2a S L e

25-10a+a® 8a-16" (B-aP B8@-5 @-85° B8@-5
=6a—a+5= ba +5
f@—5)" . 8 @= 5"
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§ 1. PAUIOHATbHI BUPA3U

5) ¥V npoMy BUIAAKY CHLIBLHAM 3HAMEHHUK JaHUX ApobiB A0DiB-
HIOE N0OYyTKY 1X 3HaMeHHHKiB. Toxi L
iy _’ny+2 _x(x-2-(x+2(x-4) _
x—4 ER (x-4)(x-2) b
_x2—2x—x2+4x—2x+8_ 8
e (x-4)(x-2) T x-0@Ex-2°

nPUKNAL 2

ITopaiite y Burasigi apoby Bupas 721c

Pose’azanna
IlogaBmu BUpa3 3¢ y BHUIVIAAL ApoOy 3i 3HAMeHHUKOM 1,
OTPUMYEMO: o
2 o et Yo ooe!oanves G

o9 ey 1 Te -2 T

> 1. Ik BUKOHATW [IOAaBaHHA 1 BiAHIMaHHA paLlioHanbHUX APobiIB 3 pi3-
i HUMU 3HAMEHHUKamn?
| 2.Woe CYMOIO | pi3HMLEI0 ABOX paLioHanbHVX Apobis?

98.° BuxkoHnaiiTe aii:

25 4.8 a 1
1) 4+, 4) 2-=; [ P R
I s Y y’ ) b:  ab*
2) 2_2, 5) I+ 2 g) -2
1 i AR 4n 6n 5a 15ab
d m c
3) 2-2; 6) <-=; PUES
) TR )b 3b )abc abm
99.° IlopaiitTe y BUrasigi ApoOy BUpas:
7 k
I) s gy T2 5) —+—;
) 812 ) n )cd ep’
2
gy & oA, dyE L
v 4 2y 8x 35¢ 14c
100.° CopocriTh Bupas:
1) a+7+a—4; 4) 6p+1_2p+8;
12 9 p 3p
2) 2b—7c_3b+2c; 5) 5m—n_m;6n;
6 15 1dm ~ Tm
gyt 2 3p-t, ) S
T y 11x 11y
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4. lonaBaHHA i BiHIMaHHA paLioHanbHVX APOOIB 3 Pi3HUMM 3HAMEHHKaMK

7) a+b+a—c_ 10) x—y_y—xz,
ab ac ’ : x® xly
1 2m—-3n ., Tm - 2n
LR et 11 + -
) P ; ) m?n mn2 j
k+4.3k—4 c+d c?-8d
9) —— -~ - 12) —— - ————.
) k R, )cd4 c*d®

101.° Bukonaiite fomaBaHHA abo BigHiMaHHS APO6iB:
1) 9% _T-5e, 5y ba+2 2a+d.

ab GR
el d=8k ot g caE
2) 7d 6d ’ 6) CG A= c5 ’
5-%:  p+l0 g
i (s it gt
4) M1 5 Dl 8) l-ab 1-ad
mn np abe acd
102.° Bukonaiire aii:
1)3+3x—2; 3) [y . ) - SRR .
& P AR Y a-3 a+3 2y+1 3y-2
2)ﬂ_ m : 4) Gy ) a—b_a—b-
m+n 3c-1 3c+1 b a+b
108.° IleperBopiTs y Api6 BUpas:
4 bx+4 b 2
: = - 5 3) — - ;
b E SR b-2 b+2
104.° CopocriTs Bupas:
1 1
1) & ; 4 e,
ba-b) a(a-b) 2(+3) 5(y+3)
2) §+ 30 . ) 5m+3 7m+4;
a af(a-6) 2m+1) 3(m+1)
3 2x + 2 c—a c+b
3 G 7 et + !
)x 2 xtx- 2) )a(a+b) b(a+b)
105.° Bukonaiire aii:
e e
a(@a+b) ba+b) B5(x+7) 6(x+17)
4 AR 4n + 2 5n + 3
) -2 4) - .
b bb+2 3(n-1 4(n-1
106.° BukonaiiTe mogaBaHHa ab0 BigHiMaHHS ApPO0OiB:
e 1) a _3a+1; 3) 2 _c2-1;
a-2 3a -6 c+1 c“+c
18 6 d-1 d
oo 1) -2
b*+3 b 2d-8 d-4
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§ 1. PALUIOHAJIbHI BUPA3N

m+1 m-1 a’+2 at4d
9) = e ; s e
3m—-15 2m-10 a+2a 2a+4
m — 2n m—3n 3x -4 3y —x
6) Y > 8) 2 g 24 2
6m +6n 4m +4n x° -2xy xy-2y
107.° CopocTtiTes Bupas:
b By a®+ b2 b
)"'—_- ’ 4) P) o ’
b-5 4b-20 2a° +2ab a+b
2 16 b+4 a+4
o4 Y o T AR 5 ol .
)m m? +8m’ )ab—b2 o -~ ab
a-2 a-1 . c—4 4c+9
) 1%, ’ 6) 2 .
2a -6 3a-9 4c+24 ¢ +6¢
108.° Bukonaiite nii:
3 x+4 3a+b 1|
1 + 5 4 + —
)‘ x+3 x2—9 )(12—b2 a+b
2) a® e 5) L m? !
a®*-64 a-8’ m+5 m?+10m+25°
6b 1 b b2
) - 6)

Q' g 82
109.° CopocriTe BUpas:

a+b a?+b%+2ab

4x -y 1 10a 1
i - . 3 - e
)xz—y2 x-y vy
e U S P LR oA

y>-81 y+9’ n-7 n®-14n+49
110.° ITopaiiTe y Burasaai apoby BUpas:
1'% + 1 )ik Soot da
b a
2) g_x; 6) 3b+4_3;
y b-2
4 2
3) By & 9 7). Bmin sn it
n m 2m
2
4) sl g)y A0 10b
P ikp 2 —1
111.° BuxkonaiiTe mii:
2
1) a-%; 4) 2 _p
a k-5
2
2) lix-2 e TR L
% 3n
gy L e @)% 2 12
n n y—2
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4. [lonaBaxHs i BigHIMaHHA pauioHanbHWX ApobiB 3 Pi3HMMMN 3HAMEHHUKaMK

112." CupocriTs Bupas:

2

1 2a +1 +a+1; B : a B a2+4;
a’-2a+1 a-1 a°-4a+4 a°-4
ORI 2p 5 2ol

2) —=—-2—; 6) % H 7
e b a+b P-95 . p+5 "25-p
c+7 28¢ 1 +8 2

g) Lrl, 2, Hi-ur8 2,
c-T 49-¢ y 16-y° y-4
5a + 3 6 — 3a 2b -1 4b 2b+1

4) 3 & - 8) ; %
2a“ +6a a" -9 4b+2 4p“-1 3-6b

113." CopocriTe BHpa3s:

1) m+n_m2+n2. 4) [s e ARDEAT S P

m-n m?-n?’ b2+6b+9 b: -9’
2

x - x-6 & x-3

2) y+ yg 2; 5) 2 ot I ’
x+y 2xy+x"+y x“+3x x+3 X
2a a+4 + 2 -2 16

) M st vy i 6) L—--L—_ PR
4a° -1 23" +a y-2 y+2 y°-4

114." NoseniTs, M0 IPH BCiX AONYCTUMHUX 3HAUYEHHSX 3MiHHOI
3HAUEHHs JAHOT'O BUPA3y He 3aJIe’KUTH Bij il 3HaUeHHA:
1) 2x+1+2x—1_ x+ 7 ; )2:-—2a__ AP 4 ;
2x-4 6-3x 6x-12 a“-16 2a-8 a+4
115." ITopaiite y Bursazai gpoby Bupas:

2 2
-2 c“+9
1) 1-a+5—=; 3) =—=-c-3
) a+2’ ) c-3 ;
2 2 2
) Ll S THAR Ay B oy
3a+b 4m - 3
116." CupocTiTs Bupas:
2
1) b+7- 14, 9) 5o 10-29c+10c" | o
b+ 17 2c-5
117." CaopocriThs BUpa3 i 3HaNAIT, HOT0 3HAYEHHS:
7 12 3
1 — — - AKINO a = 5;
)2a—4 5% v’ 5
2) 2¢c +3 & 2c -3 16¢ , axmo ¢ = —0,8;

98 18 2080 4t 9
3 m? +16n° m + 4n
) 2 RO 2m — 8
m° —16n m —an
118." 3HaiifiTe 3HAYEeHHsA BUPA3Y:
1) DR : x-—5
5x-20 x°-8x+16

, akmo m = 3, n = 0,5.

, SAKIINO X = 5;
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§ 1. PALIIOHAJTbHI BUPA3W

2) 2 A K A 1
2y 2y—1 2y-4y
119." MoseniTs TOTOMXKHICTD:

5, AKIO Y = —2%.

b a b*
bt + =0
) a a-b q’-ap
+38 a+1 6 2
9) &+3 _ g 4 &
)a+1 it ey bt 4 I e
3) 20°+4 _a-2_a+1_ 1
a? -1 a+l a-1 a1
120." [loBeniTs TOTOMXKHICTD:

.
’

) T, A n el S R i
6a—4b 6a+4b 4b2_942 3a-2b°
2 1 2
o Blos S S DA
)c2+3c 3¢c+9 3¢
121." 3uaitaiTe pisHUIIO APOGiB:
1 1 1 b% - 6b
Ty S ; &y ox :
)a‘*-l T )b+3 b® + 27

122." CopocriTs Bupas:
2_9m2+3mn+n2_
3m —n 3m+n ’
b ot Wl 1
4b° -2b+1 2b+1
123." loBeiiTh TOTOXKHICTD:
| RN oot R B -
w8 LAttt a w3 ard
124.” CopocriTs Bupas:
4b a-b a+b
1 + + ;
)aﬂ-b2 a*+ab  b*-ab’
% 2
2) 1 ¥ LRt 2x P +43;
x=20 x+2 x"-4  8Bx=2y
3) : DT 2 7 T : 35
(a — 5b) a” —25b (a + 5b)
x2 +9x +18 SRS
xy+3y-2x-6 y-2°
125.” [loBeaiTh TOTOMKHICTD:
a+3 a—-3 12 a-3
o 4z &
a“-8 3a+9 9_ga 3a
s b2 -2-24 _ 2
2a-1 2ab-4-b+8 2a-1"

2
1) 9m”® —-3mn +n




4. [lonasakHs | BigHIMaHHA pauioHanbHUX ApobiB 3 Pi3HUMN 3HAMEHHUKaMU

126.

127.

* loBeAiTh TOTOXKHICTh:

1 S il i 1 =50
(@-b@a-¢) (@-b@-c) (-a)c-b)

* IToBeIiTh TOTOXKHICTh:

be ac 3 ab e
(@a-b)a-c) @BG-a)lb-c) (c-a)(c-Db)

128." CnpocriTs Bupas:

1 B 1 # 1 )
(@-1)(@-2) (a-2)@a-3) (a—3)(a-4)

129." CopocriTh BUpas:

1 g il + 1 ;
@-@-3 (@-3)(@-5 (@-5@-7

130." ToBexiTh TOTOMKHICTH:

1 & 1 4 22+ 4 7 8 + 16 32
Y I T Ve s A [V

SR e W T S A 1=a2

131." IToBemiTh TOTOMXKHICTE:

3 3 6 12 24 48
¥ i + + = :
Mo dvaomaa ke e s a
132." IoseniTs, mo xomm 2-C+2-2¢ 40 1 1

ke i b+ec a+c a+b
@+ e +c+a c=4.

b+c a+c a+b

I" BNPABM ANA NMOBTOPEHHS

133.

134.

135.

136.

3HaAUAITh KOPiHb PIBHAHHSA:

1)£+x—1=4_ 2) x—4_x—1=3
S gl ; 2 5 :
Po3sp’s:kiTh cucTeMy piBHAHB:
+ ::8, 2 +5 =13,
3x—-2y=29; 3x — 5y = -13.

3a mepinii JeHb TPUAEHHOI I'OHKM BEJOCUIEeAUCTU HIPO-
ixamm —135- YCHOT'0 MapIIPYTYy, 3a APYTUiM AeHb — —2— yCHOTO
MapuIpyTy, a 3a tperiii — pemry 90 kM. Ky BiscraHb
MpoixXajy BeJOCHNEAUCTH 3a 3 AHI?

(3 6oizapcvrozo goaviaopy.) I’ arepo 6GpaTiB xoTiiu moxi-

autu 20 oBenpb Tak, 00 KOXKEeH 3 HUX OZeprKaB HellapHy
KifbKicTh oBenb. Yu MOKIUBO 1e?

33



§ 1. PALUIOHAJIbHI BUPA3W

137. Yu € npaBUJIBHUM TBEPAKEHHS, [0 IPU OyAb-AKOMY Ha-
TypaJgpHOMY n 3HadyeHHS BUpady (5n + 7)° — (n — 1)? xi-
JATHCA HaIijgo Ha 487

FOTYEMOCSH A0 BUBYEHHA HOBOI TEMU

138. YkaxiTh unciio, o0epHEeHe [0 Jucia:

5, ¥ o £ 3
i 1) T 2T 3) 36’ 4) T 9)0:12:
139. 3uaigiTe 3HAYEHHA AOOYTKY:
19 3.[_02
)E% 2.0 3g 3)8(23)'

140. BuxonaiiTe ginenHs:

5 il 28) g AR A 8y
1)I§'( 27), i R R S e L R

141. 3HaligiTe 3HAYEHHA CTEIeHs:

5 3 2 3
e 2) . o2t wadd
D (5) a) (5) 3)(23)’ 4)( 33)
P YHUMOCH POBUTU HECTAHIAPTHI KPOKIA

142. JIsa mopoMu OZHOYACHO BiJIJIMBAIOTH BiJi IPOTUIECKHUX
OGeperiB piyKY i IepeTHHAIOTH il MePIeHANKYJIAPHO JO HUX.
IIBuakocTi mopomis craui, asxe pisHi. [Topomu 3ycrpiua-
IOThCA Ha Bigcrani 720 M Bix oxgHoro 3 6eperis, micya 4oro
OpPOJOBKYIOTh pyX. JlicTaBmince Oeperis, mopomMu Bigpasy
MIOYMHAIOTH PyXaTHUcs Hasald. Ha 3BOPOTHOMY HIIAXY BOHU
gycrpivarorsca Ha Bigcraui 400 M Bix apyroro 6epera. fka
ImupHUHA piuyku?

3ABAHHSA B TECTOBIA ®OPMI «NEPEBIP CEBE» Ne 1

1. Sxwuii 3 HaBegeHUX BUpAa3iB € mium?

A) _"}_“‘l; B) M; B) M; ) R L
m 7 m Tm

2, Ilpm sikoMy 3HA4YeHHI 3MiHHOI HE Ma€ 3MiCTy BHpAa3
A) 0; B) 10; B) 5; )10s76.

3. Ilpu AKMX 3HAYEHHAX AprymMeHTty QyHKUia y =

?
2a - 10

+2
)

€
HEBU3HAYEHOI0?
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3asnaHHsA B TeCToBiv hopmi «Tepesip cebe» N2 1

A)1: 1 B), 13 B2 =150l )= 2501
b Lt iata)
4. Cxoporits apid i
3a® 3a” 8 L]
A) —2') B) 2 ’ B) 203’ F) 202°
5. fIkomy 3 HaBesieHUX APOOiB TOTOXKHO JOPiBHIOE APi0 5:2- 195 ?
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W Ry g L D es
2
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4c 4c
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A) 3n B) 3n B) 18n , T) 18
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a® +4a a a+4
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MHOXEeHHS | fineHHsA
pauioHanbHuUX apobis. MigHeceHHSN
pauioHanbHoOro apoby Ao creneHs

Bu 3HaeTe npaBuiia MHOXKEHHA 1 JiJIeHHS 3BUYaHUX APOOiB.

Ix MoxHA BUpa3UTH TAKMMU DPiBHOCTAMMU:
8 cpiae W ic 4 08
biid "B b i D pEY

3a aHAJIOTIYHUMU IIpaBUJIAMUA BUKOHYIOTh MHOKEHHS 1 Mi-
JIeHHSI palioHAaJbHUX APOOiB.

Hobymxom 06éox payionanvrhux dpobie € pib, wucervHuK
AK020 dopieénioe dobymKy “ucenvHukié danux dpobis, a 3na-
MeHHUK — 000ymKy iX 3HAMEHHUKIE.

Yacmxoro 06ox payionaarvhux dpobieé € Opib, wucervHUK
AK020 OopieHIoe 006YymMKY “HUcCenbHUKA 0iNeH020 i SHAMEHHU-
Ka dinvHuKa, @ 3HAMEHHUK — 000ymkKky 3namenHukra Oine-
HO20 i YucenvHuKa OiNbHUKA.

NPUKNAL 1
Bukonayire naii:
6 2 2 2 2
1)21;'.174; 3)a+2ab:a—4b;
b 14¢ a+9 3a + 27
4x 5¢2 - 35¢
2) Cx-12) s —; 4) ————:(c-").
) ( ) x% - 12x + 36 ) c+2 ( )
Poszé’azanns
1) Maemo:

a1c% " -of i 230 vt aed
BP et S e et gt
2) IogaBuru muOrOUNeH 2x — 12 y Buraagi apody 3i 3HaMeH-
HUKOM 1, oTpuMyeMO:

4x 2x —12 4x
o 12)‘x2—12x+36_ 15 e (ag
L 2(xzB)sdx ' Bx
i (x - 6)% S e
3) a2+2ab:a2—4b2=a(a+2b)' 3a+9) _ 3a
a+9 3a + 27 a+9 (a—-2b)(a+2b) a-2b
1) 502——350:(0_7)___&'2—350:0-—7=5c(c——7). 1
c+2 < c+2 1 c+2 c-T7T c¢c+2
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5. MHOXeHHA | AineHHs paLiioHanbHUX Apobis. MigHeceHHs apoby Ao crenexs

IIpaBuo MHOKEHHS IBOX APO0OiB MOMKHA y3araJbHUTU AJsA
3HAXOIKEeHHA JOOYTKY Tphox ab60 Giible pamioHaIbHUX Apo0iB.
Hanpuknaz, Ajas TPhOX Apo6iB MaeMo:

NPUKNAR 2

2° 100 | 4a’

156°  7¢* T 9be®
Pozé’sa3anns

CupocTtiTs BUpas

Maemo: ~
2a° 1062 | 4a® _ 2a° 100° 9bc® _ 2a° -10b° - 9bc® _
156 7et  Obc®  156° Tc*  da®  156°+Tc'-4a®
_2-10-9-a°%* _ 34°
T 15 004 aiblet e

3acTOCOBYIOUM NPABUJIO MHOKEHHS ApobiB, MOXKHA OTpUMA-
TH IIPABUJIO MiJiHeCeHHs PAiOHAIBHUX APOGIB 1o crenens. [l
HaATypaJbHOTO 1, n > 1, MaeMo:

n MHOXHUKIB

(—_,—_‘
(_4)”__4.5. AL ARk A
B BB RS B el
n nmo;muxin n MHOEKKiB

1
& A A
IOass n = 1 gomoBHaAHCSH, O (—| =—.
B B
Orxe,
A n A"
(E) = g e n — HaTypajJbHe YMCJO.

I[06 nidnecmu payionansrui dpi6 do cmenens, mpeba
nidnecmu 30 Y020 cMenexwa LUCENbHUK i HAMEHHUK | nep-
wuil pesynvmam 3anUCAmMU AK YUCENbHUK, A Opyzull — AK
3HaMeHHUK dpoby.

NPUKNAR 3

2 3
IlogaiiTe v Bursgi apoby BUpas (—2%14-) -
C

Po3zé’azanns
3 o
(g Nt (@ali s 3t@hl L, AN
2bc? @bety? 23p3(chy? 8b3c12
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§ 1. PALLIOHATbHI BUPA3U

1. Lo € nobyTkom ABOX paLioHanbHux Apobis?
2. LLlo € YacTkolo ABOX pauioHanbHUX Apobis?
3. Ak nigHecT\ pauioHanbHWU Apib Ao creneHs?

i
|
|

3 4

143.° fikomy 3 HaBeJleHUX BUPAa3iB AOPiBHIOE JOGYTOK a—s . c—a?
c a
1 a 1 a
1) = 2) =3 3) —; 4) —.
) ok ) 2 ) e ) i
144.° BukoHaiiTe MHOKEHHSA:
3a° a 3m 6 48ab 51bc’
1) —-—; 4 -8n°% 7 . -
R ) 16n° g ) 17¢* 40a*’
2 3
gy e B) Lde %o yp iy SR L A0
b 8a m 13p% 28c
3) = Lyh ) 15t d°
yz 5x’ B i0a
145.° CopocriTs Bupas:
2 2 3 5
b a LEx Y
1) &2 3) —-2a; 8) — - —=—;
) gyt ) 2b ) y® 33«7
2 5 2 8 3
Gt L) AR o S SRR
k 12 5x 9mp 56k p
146.° CrapocriTh Bupas:
-b 3 m-2 m+17
1 a x . 6 A fkmya 3
) B a-d )m2_49 m-2.
2mn +n® 2m a
2) Y/ . =—; 7) (a+4)- 3
) 6m i ) (¢ ) 2a +8’°
p* " a+d’ x+8 x-9°
82¢ . a-3. 40’ -4a+1 a+1,
4) ) 4 ’ 9) s ’
a9 . 8a 3a+3 2a -1
c-1 c+6 a?-25 4a
9) o H 10) Lza A
c+6 c“-2¢c+1 4a a® -5a
147.° BukoHaiiTe MHOYKEHHS
3a+b e 18b b+ 4
1 v . 4 a I iy
e ) p2ag.: b
b-b> 4a 6
) b 5) —— - (m —3n);
) A ) ey g ( )
5x — by x® 3c-9 3c+1
3 . 6 . X
) x® -y’ )902+6c+1 =8
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5. MHOXeHHS i flineHHs pauioHansHuUx Apobis. MigHeceHHs Opoby fo crenens

148.° fixoMy 3 HaBeeHUX BUPA3iB JOPiBHIOE YACTKa % - 1—92-?
8 6 C
1) %; 2) CT‘ 3) 4c% 4) 4c°.
149.° BukonaiiTe gieHHA:
4
1) 8m. 4, ) -2, 182
n n b b
3b g
2) = :b; 6) a*: —
i ) o g
el e 3 1242
3) —:—; T):24a” 2
) i Fl ) i
6a . 3a° 36a
4) E . 200 H 8) '}— . (4020)
150.° 3Ha#AiTH YacCTKYy:
228 6x'°
1) 5553 4) 2 : (30x"y%);
a’ a y
p? b o 21
e 5) 49m4:-n7m;
g) 27, 836 . 6) 16x"y° . (102 |
mb®  mTn? 332° 552%

151.° CopocritTs BUpas:

1) a_b.a"'b.

< b4

Ta b
2 xz—y2,6x+6y.
) 2 . 5 ’
x x
3 c=5 ., ¢c-b ,

2 4c 5c-20"
aiiita
4) xX—-y . X,
xy 3xy ;
152.° BukoHaiiTe miNeHHA:

1) 5m —2n , bm - 2n |
10k OR"
PP

T Y,

)“z"bz-ﬁ_t_b-
oh ol

at=25.'axb,
5)——- ’
a+7 a+7

2
Ly
e

7) (p2—16k2):—p;4k;

2 2 2
8)a —ab ,a” —2ab+b

e o \
a2—16,a+4,
4) : ;
a-3 a-3
2
5) y-9., y 81

y-8 y*-16y+64’
6) (x®—49y?): XY
X

153.° BukoHaiiTe mifHECEeHHs A0 CTEIeHd:

n(2)
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§ 1. PAUIOHAbHI BUPA3N

asz 43 a62
aie s O nl e

154.° IlogaiiTe y Burasani apody Bupas:

) 10¢7 ¥
- C -
o (%) o (-],
2 6
2) (22 A
9n® kp
155." CupocriTh Bupas:
= 3
1) 6a'b’ 14b 5a3c8 ; 4) m®n ) . m'%n°
35¢° alco 18b 3p° | . sdpt
4 3
2) 33m®  88m*  21m° 5) gayorn, (AR
34n® " 51n* " 1602’ y6 ; y8 +
2 3
3) 36x”  24x° 7xf 6) [ - 274" 8y3
49y° " 25y 30y’ 16y° ox? )
156." CopocriTe Bupas:
4
1 3ap® w'? | 3') Lo R g
10c®  27a" " 9a°c*’ b* ) 504’
4 3
2)__3‘12  9c®, 9ab 4) del f (8
2b262 - 6b3 ks 14(‘12 i le hd 8 '
157." 3aminiTh 3MiHHY X TaKUM BHpas3oM, o6 yTBopmJacd
TOTOXKHICTE:
o/ \B 3
4a® 5 00 i AR
Y (?)'x-b—z’ 2 (5) ==
158." BukoHnaiiTe MHOKeHHSA i AieHHA ApO6GiB:
1) 4-a 12a" i 6 x2-9 b5x+5y,
s ) T e ok
8a a® -16 x+y x"-3x
2 4c d 2c ) 7) m+2n.m2+4mn+4n2.
e +ed 4c? —cd 2-3m S om
b -6b+9 b°+27. e L e e
) 2 H ’ 8) 4 ) ’
b°-3b+9 5b-15 16 - a a“+4
1 a® -16a 12ab® 9) x’-12x+36 x> -49
3¢’ 4a+16’° 3x +21 4x-24°
5) a®+b® Ta-m y Ba+15h . da+20b
a = gt it a® - 81b° * a® - 18ab + 81b*
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5. MHOXeHHS i AineHHs pauioHansHux apobis. MigHeceHHs gpoby oo crenexs

159.

CupocriTs Bupas:
0 27a2 B0 5 5m:—-5r;2:15nz—15n2z;

a® -25 a m° +n 4m* + 4n
2) 3+b".b—a. 6) mn2—36m:2n+12.

at - bira’ m3_8g 6m-12°
3)—;‘—1 g o o B o

-a l+a @ -a+l1 a" +1
1) 2 -8ab . 8" —ab, g) 47100 . o2 90, 4 50).

12b 24a 6x

160." CupoctiTs BUpas i 3HAHAITH H0r0 3HAYEHHS:

161.°

162.”

163."”

164.”

165.”
166.”

1 Py 1 L AL
ati~8a uaT 64
2) % : 1

4x? - 4y° " 6x + 6y
3) (3a%-18a+27): 3“4‘9, axmo a = 0,5;
a

, AKINO a = —4;

, AKINO X = 4,2, y = —2,8;

4) a6+a5 . a5+a4
Ba-3)* 9a” - 9a
SHaWJITh 3HAYEHHSI BUPA3y:
1k a6 il

W R ol e
2) a® + 4ab + 4b° . 3a.+6b
a2 = 9b2 2a — 6b

, axmo a = 0,8.

1 3
el AKIO a=2§, b=—?;

, AKImo a = 4, b = —5.

Bigomo, 1o P Y SHAUAITs, 3HAUEHHA BUPAa3y
At

x2+ -1—2 .

X

Bigomo, mro Sr+t=_4. 3HalIiTh 3HAUEHHS BUPAa3y
X

9x? + % :

x
Hano: x* + =41. 3HaliAiTL 3HAYEHHA BUPA3y X + i.

1 Ry 1
Hano: x? + — = 6. 3mainiTe 3HaYeHHA BUpa3y X ——.
X “

CopoctriTs Bupas:

i a® - 36 :a"’;ab+6a+26b,
a” + ab — 6a - 6b a” +2ab+b

2) a:+a—ab-b:az—a—ab+b.

a“+a+ab+b a"-a+ab-b
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§ 1. PALUIOHAJIbHI BUPA3N

167.” Bukonaire mii:
25-5a+5b—ab ab-5a—-5b+25,
YN ea 5 S ey Vab ke s EuiBE
2) 2a2~—2ab+b2 :az—ag+4a-4b_
a” —ab—-4a +4b a” -16
2

6a® 3a

168.” [ToBeniTh TOTOMHICTH - . =1
Aopen a-3b, g2 -9p% 4a+12b

169.” IToBeaiTh TOTOMHICTD:

a*+a 6a+6  9a°+184°+9a _1

D G [ a7, b aZ - 36 6"

| BNPABU ANS NOBTOPEHHSA

170. Po3B’s3KiTh PiBHAHHSA:
1) (2x + 3)* - 2x (5 + 2x) = 10;
2)iCoc22) (2:48) = (2'=0) (x 1) = 12;
' 2¢+1_x-4 _x+5

171. loBeniTh, 10 PiBHAHHSA - 5 %

PeHiB.
172. 3 nyHKTy A B NyHKT B, BiicTaHb Mi)X AKHUMHU JOPiBHIOE
192 kM, 3i mBuaKicTIO 60 KM/ros BHiXaB MOTOIIMKJIICT.
Yepes 30 xB HasycTpiu oMy 3 NyHKTY B 31 MIBUAKICTIO
75 KM/rox BHWixaB Apyruit MorTouukJgict. CKiJIbKU dacy
ixaB Apyruii MOTOIMKJIICT A0 3ycTpiui 3 mepmum?
173. YV nmBox Gimomax pasom 80 i monoka. SKINo 3 mepmioro
6imona nmepenutu 20 % MoJOKa B Apyrui 6ioH, TO B 000X
6isoHax MOJIOKa craHe mopiBHy. CKiJIBKH JITPiB MOJIOKA
OyJI0 B KOKHOMY OimoHi?
174. (3 nidpyunurxa «Apupmemura» JI. . Maznuywvkozo'.)
IBanaguaTepo gogeit HecyTh 12 xmi6is. KoxKHMA 40I0BiK
Hece 1o 2 xJibu, KiHKa — IIO IIOJIOBMHI XJi6a, a AUTH-
Ha — 1o 4BepTi Xyiba. CxinbKu 6ys0 YOJOBIKiB, KiHOK
i miren?

' Marauusknit JI. @. (1669-1739) — pociiicbkuil MaTeMaTHK-IeAaror,
ABTOP 3HAMEHHUTOro miApyYEuKa «Apudmerukar (1703), 3a AKUM HaBYAIOCH
faraTo MOKOJIiHb.
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6. TOTOXHI NepeTBOpPeHHsA paLioHaNbHNX BUPa3iB

[P YYUMOCH POBUTU HECTAHOAPTHI KPOKU

175. Bacuus i ITerpo mo 4yepai saminsiors y piBaanH] x* + *x° +
+ %*x? 4 *x + * = 0 oUH 3HAK * HA JeAKe YUCJIO. Ilepmum
daminy pobuts Bacunab. Ilerpo mparme, mio6 oTrpumane
PiBHAHHSA MaJio Kopinb. Yu Moke Bacuib iiomy 3aBaguTu?

n ToToXHi nepeTBopeHHsA
paulioHalbHUX BUpas3iB

IlpaBusia #i¥ Haj pamioHAJIBHUMHU ApoOaMU AalOTh 3MOTY
Oyab-AKUMA parioHaJIbHUYM BUpPAa3 IEPEeTBOPUTH B PAliOHAIbHUMN

apio.
PoarasinemMo 1e Ha MpUKJIagax.

NMPUKNAA 1

CuopocTtiTe Bupas:

( 861 L B ) a-4 23i°+8a
a-2 a?_-4a+4/ a®-4 a0
Pozé’azannsa

Sk i o6unciIeHHA 3HAYEHHS YHUCJIOBOr0 BUPAas3y, IO MiCTUTH
Kinbka apuMeTUYHUX i, CIIPOIIEHHS JAaHOI0 BUPA3y MOMKHA
BUKOHATH IO AifiX, BU3HAYAIOYM IIOPAJNOK BUKOHAHHSA BiAIOBij-
HO 10 NOPAJAKY BUKOHAHHS apU(MMETHUYHHUX Jii: CIIOYATKY —
BiJHIMAHH#A BUPAa3iB, AKi CTOATH y AYKKaX, IIOTIiM — JiJIeHHA,
i HanpuKiENi — BigHiMaHHSA:

_2

1) 8¢ ___6a s e _3a%-6a-6a _3a%-12a
a-2 a®>-4a+4 a-2  (@-2° (@a-2>° @~
8°-12a a-4 _3a°-12a a°-4_3a(@a-4) @-2(@+2) _
@-2% atiq @-2% a-4 " (@@= T h
_3a(a+2 _ 3a®+6a,
e e e ke

3) 3a2+6a_2a2+8a=3a2+6a—2a2—8a=a»2—2a=a(a—2)=a.
a-2 a-2 a-2 a-2 a-2

BignmoBigs: a.
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§ 1. PALLIOHAJIbHI BUPA3U

IlepeTBOpeHHSA PAIiOHAIBHOTO BHUPAa3y MOXXHA BUKOHYBATH
He II0 OKPeMHX JifiX, a «JaHOIXKoM». [IpolirocTpyemo mei
IPUIOM HA HACTYIHOMY IPUKJIAMI.

NPUKNAA 2
IloBeaiTh, {0 MPU BCiX JONYCTHMHX 3HAUYeHHAX 3MiHHOI

3¢ . a+5 . bda

-8 18-6a 5a+a?

3HaA4YEeHHs BUpa3y He 3aJIe)KUTh Bij 3HA-
a

YeHHd d.
Posg’sazanns
3a a+5‘54a=3a+a+5.54a=3a+9=
a-3 18-6a 5a+a> a-3 6(B8-a) ab+a) a-3 8-a
3a 9 _3a—9___3(a—3)=3'

T g TRy a-3
OTxxe, IPU BCiX JONYCTHMHX 3HAUEHHAX @ 3HAYCHHS JAHO-
r'o BUpasy AOPiBHIOE 3.

nPUKNAA 3
JloBeniTh TOTOXKHICTD:
(a—7 +a—7). 8a-1 _ 4
3a-1 a+1 a2—7a a+1.
Po3g’a3anns
VY 1npoMy BHIAAKY AJIA [IePEeTBOPEHHSA JIiBOI YaCTUHHU JAHOL
PiBHOCTI AOIiIBHO POBKPUTH AYKKH, 32CTOCOBYIOUH POSIO/LIb-
HY BJIACTUBICTH MHOMKEHHS:
(a—7 +a-—7)_ 8a-1 _a-7 8-1 _ a-7 8-1 _

3a—1‘a+1 a2—7a_3a—1 a2—7a a+1 a2—7a
X
_9/14, R e T Y Rt O e |

a a(@a+1) aa+1) ala Tyt

ToTOKHICTH IOBEIEHO.

nNPUKNAR 4 i
+ —_—

c .
1

ac

+
CopocriTe BUpas

+

1
b
1
— +
be

g"HQ | b

Po3zé’azanna
SanucaBIy JaHWI BUpa3 y BUIVISAAL YACTKH YNCEJbHUKA 1 3HA-
MEeHHUKAa, OTPUMYEMO:
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6. TOTOXHI NepeTBOPeHHs pauioHanbHUX BUPa3is

Tas Bl
B TN
A =(l+l+l):(_1_+_l_+_1_)=bc+ac+ab:c+a+b=
Lo At ay'biie ab  bc  ac abe abe
abi i be L ee
=bc+ac+ab. abe ___bc+ac+ab
abe ct+a+b c+a+b

3ajaHUi BUpPa3 MOKHA CHPOCTUTH 1HINUM CIOCOO0M, BHKO-
PHUCTOBYIOUM OCHOBHY BJIACTUBICTH Apo0y, a caMe IMOMHOMKUTH
HOTr0 YHCeJbHUK i 3HAMeHHHUK Ha OJHOYJeH abc:

1—+1+1 (l+l+l)abc l-abc+1-ab¢:+l-abc
(1 PRl A RN i B g b c =
1,_+l+_1_ (i+~1—+—1—)abc »-1»-'-abc+l-abc+~l—-abc
ab be ac abiiiibeitiae ab be ac
=bc+ac+ab
c+a+b
Bi : . bc+ac+ab
igmoBigB: ——
c+a+b
176.° CupocriTs Bupas: :
1) (§+%),%; 6)( Bl 4 ):m+9n;
a m-n m+n m+n
2 2
9) @’ .(l_l); 7 x-—2_(x_ x );
a-b \b a x+2 x -2
2 2
-1
3 1+3):( —3)- o) A R L
) b b/’ ) 4 4 25
2 2
2a b 6¢ 1
P A R 9 (Lo +1);
)(bz b )a—b’ )02_1 c-1 ;
2 2
5) az—ab.b+1_ a . 10)( x + Y )_x2+x52/.
B a b1 Xk YL X Y Y Y
177.° Cupocrith Bupas:
2 2
1) (x+£):(x—£); gL T o A
y y b b b
b\ ab® Tor' . =8 84
2 (£+L)._- 6 o . ;
) Bl aspl g2 )x+2 3x+6 x°_8x
2
3)( m _1): m . 7 (a_9a—9):a —3a;
m-1 mn —n a+3 a+3
1) (2_2). dab | 8)( A A - ).,,2+8a
b el a-=bd a+2 a+8 R
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§ 1. PALIOHANbHI BUPA3N

178." Bukosnaiire aii:

1) a+2 _a2—4_ Byl
3 DT o2
a“ £2a+13a=8 a-2

9 b>+30 (b-3 , b+3

) 3 2 a
p>+9 \b+3 b-38

3) (3c+1_3c—1), 20 i
86 <1 8e ¥ 11 Ge £ 27

4)( 1 1 ) 2a

2’ —dab+ b2 4 -a°) at -4’
a-8 a . a=20 .
5) 2 T v 2
a”-10a+25 a”-25/ (a-95)
6 ( 2x +1 x-2 ) x*+6
) - H 5
x° -9x

b

¥ +6x+9 x%+3x
179." BuxkonaiiTe aii:
L B A
b2-6b+9 2b6-6 b-4
2) (m-—l__m+1), 4m
m+1 m-1

-
’

L) ’
m? -1

3) 22x2:(2 ! R 21 2);
x" -y x“ +2xy+y y —x

4)( 28, a-1 ): (1:—2.
a“-4a+4 a°-2a/ a" -4a

180." CupocriTs Bupas:
1)( 15 _x_7). T-x
q

x - x? -16x + 64

a__5a—16):(2a_ 2a );
a-3 a-3

(1+2+1). A L
Gh a“-b b-a

aig iNAe _a2+1), a2+a.

P T e T T TR

(x+2y_x—2y__ 16y2 ] 4y

x-2y x+2y x2—4y2 Tx+ 2y

Basid s 4a—28).a2—4.

a® -2 +4 a+2—a3+8 4
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6. TOTOXHI NepeTBOPeHHs paLlioHaNbHWX BUpasis

181." CopocriTs Bupas:

2

1) X +14x+49,( 13 —x+6);

x+6 x+6

2

2)(6_2c—9):c2+3c _2$;

c+8 c° - 64 c
3)( x~8 3+x) 6

TR 0 = -x’

4) 22y—1 +9y+6 y —4
y +2y+4 y -8 y- 2
182." loseniTh TOTOMKHICTD:

1)( b b ): 2b =a—b;

e el on g i iR 4
2)( a—2):a+2+ B wikige
R R T a a-2
2
e ey LG LEEPL 3
86-c? ¢%-12:+36 2 c+6

183." oBeaiThs TOTOKHICTD:

1)(b_2 a)a—b 4

a®—ab  a-b b:-ab 4ab  a+b’

(a-b)? a a Sa+b _
2) €= .((a_b)z ¥ bg_a2)+ ath 3.
184." Yu szanexuTh 3HAYEHHA BUPA3y BijJ| 3HAUYEHHSA 3MiHHOI,
AKa BXOAUTH 0 HHOTO:
1) (a+3 it ):3a+3;

P (R @ g

2) ( a A ) . Ta 102 9
a®-49 a+7) a®+14a+49 a-7
185." HoBexniTh, mI0 3HAYEHHA BUPa3y HE 3aJIEXKUTH BiJl 3Ha-
YyeHHSA 3MiHHOI, KA BXOAUTH 0 HHOTO:
3x® - 27 .(6x+1 4 6x-1),.
462 +2 \x-8 x+8
3 8a® —18a 2a 3
2) A 2 ! R Sy A
2a -3 4a” +9 4a® -12a+9 4a” -9
186." CupocriTs Bupas:

a 6a —9
s a—-—
1) eds 2 A
a 3
a-— 1-=
a+1 a
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§ 1. PALLIOHAJIbHI BUPA3W

4 ?‘iﬁ‘_b+1 3_9
3) ——; 4) L +—a,
R | 2+b_, " %a_,
il b b
a
187. Cnpoc'm'r‘lz Bnpaaz
a-b‘ b
1) —ath a . 2) —2 .
(A \,a—b 1__1__
a+b a 1__17‘
a+1

188.” CupocriTs Bupas:

1)(3a2 2+£—2_b__1_) (a+b b—a+ ;iazz);
b° —ab b b b-a a+b g°“-bp
R 2—a3.4az-;2a+1).( 1 )Z_Sa—l
4a¢° -4a°+a 1-8a 2a° +a 1-2a
189.” CupocriTs BUpas:
(18y2+3y_ 3y +1 ].(1_‘_39_-_1_2:_@)
27t -1 oyt+sy+1 ) y 8y-1)
190.” [loBeniTh TOTOMHICTE:

16 1 2 1 8a
1 3 - + - =1
) (a-2)* ((a—2)2 oAy | (a+2)2) (a -2

2) a+11_( at5 . a+1 ):(a+3)2 S
a+9 \a®-81 @®-18a+81/ \a-9
191.” loBexiTs, 1[0 IpH BCiX AONYCTHMUX 3HAYEHHAX 3MiHHOL
49 +(b+3)2.( 35\t
3b° - b b-3
JONATHUX 3HAYEHb.
192.” ITixcraBre 3amicTh X JaHWN BUpas i BUKOHAiTe CIpPO-

2% +a

3 )
BHpAa3 - HabyBae
5 b-3 9-b> b2+8 Y

IIeHHA:

- b a - bx a-b
1) 2% - im0 x = -2 D AKIO X = :
)x—b’ i a+b’ )b+ax’ oy a+b

" BNPABM ANS NOBTOPEHHS

193. Po3B’s:kiTh piBHAHHSA:
1)Bx—-1)(4x+5)—-(2x +3)(6x +1)=4
2)8x (2x +T7) — (4x + 3)* =

194. [loseaiTs, mo 3uavenHa Bupasy 2 — 22 — 2'° ginmurscsa
Hamiigo Ha 11.
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6. TOTOXHI NepeTBOpPeHHs paLioHanbHWUX BUpPasis

195. MosexniTs, 1110 npu OYAL-AKOMY HATYDPAJIbHOMY 7l 3HAYEHHA

3n+2

BHpA3y - 2"*2 4 3" — 2" ninuThes Hamino Ha 10.

196. ¥V nepmomy ckiani 6ysio kapromii y 3 pasu 6inbiie, Hix

y apyromy. Konu 3 nepmoro ckiany susesnu 400 kr kap-
TOILJIi, TO B HBOMY 3aJIHIINJIOCA KapPTOILIi Vv 2 pa3u MeHIe,
Hix 6y10 B ipyromy. Ckinbku Kapromii 6yJjIo B mepuiomy
CKJIaJi crovaTKy?

197. Kyprka komryBajia Ha 200 rpsa. MeHe Bijg koctioma. i

yac Ce30HHOTI'0 PO3NPOJAKy KYypPTKa IOJelIeBIIaja Ha
10 %, a koctiom — Ha 20 % , micast YOro KYPTKY i KOCTIOM
Mo)xkHa OyJsio mpugbatu 3a 1010 rpu. Axoro O6yna moyar-
KOBa II[iHa KYPTKH i AKa — KocTioma?

198. 3 nyskTy A B myHKT B aBTOMO0Oib 1XaB 31 IMIBUAKICTIO

60 kM/roj, a moBepTaBCs 3 NYHKTY B y nyHKT A 3i miBuj-
kicrio 70 KM /roj iHIIOIO JOpOTOIO, siKa Ha 15 KM KopoTia
Bijl mepmIoi, i BUTpaTHB HA 3BOPOTHHUI miaax Ha 30 xB
MeHIIe, Hi’k Ha nuiax 3 A xo B. 3a akuii yac BiH npoixas
3 OYHKTY A B yHKT B?

199. Po6iTHuK MaB BUrotoBasaTu moxaHs 10 gerasneii. IIpore

BiH BUTOTOBJIAB IMOoAHA 12 meraseit i Bake 3a 2 nHI 10 3a-
KiHUYeHHA TepMiHy po0OTH MOMY 3aJUINNIOCH BUTOTOBUTH
6 neraneit. CKiIbKYM JeTasieil MaB BUTOTOBUTH POOITHUK?

200." (3 yrpaincvrozo goaviaopy.) 3a 30 morer kymmu 30 mra-

xiB. CKIIBKHM KyOWJIM NTAXiB KOMKHOrO BHUAY, SKIO 3a
3 ropoOLiB IJIATAJIM OLHY MOHeETY, 3a 2 roaybiB — Tex
ONHY MOHETY, a 3a OJHY I'OPJHII0 — 2 MOHETH, IPUIOMY
KOMCHOI'0 BUJAY KYNHJU Xoua 0 OJHY HTAIIKY?

roOTYEMOCS 40 BUBYEHHS HOBOI TEMW

201. Po3B’skiTh piBHAHHSA:

1) ——2x4+7 =%*5; 3)0,21x - 0,7x = 0; 5) 25x* — 36 = 0;

3
2) x* +6x=0; 4)x*-16 = 0; 6) x> + 4 = 0.
202. TIpu axoMy 3HAYEeHHI 3MiHHOI He Mae 3MicTy BUpa3:
6 22 +1 x+4
1 : 2 ; ol b e
)3x—9 ) » )l 3x% +12x
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§ 1. PALIIOHAJIbHI BUPA3U

8 4 X x+2
4 +—; b5 5 6) ———2?
)x+7 x-2 )x2—10x+25’ )(x+10)(x-12)
203. Ilpu axoMy 3Ha4YeHHi 3MiHHOI 3HaYeHHA JPOoOy AOPiBHIOE
HYJIIO:
-8 x—2 4
1) ==; 2 - 3y
: ) 9 ) x+2 ) x—-5

IlosoBiTE ¥ mam’sTi samictT nyHkris 14, 15 Ha c. 229, 230.

L YHYUMOCHA POBUT HECTAHAAPTHI KPOKW

204. Ha pomi manmcaso MHorodsesu x + 2 i 2x + 1. Ilosso-
JIAETHLCA 3aIIUCATHA CYMY, PiSHHUII0 a00 JOOYTOK Oy Ab-AKHAX
JIBOX 3 yoKe HaIlMCaHMX MHOro4YJIeHiB. Uu MoOsKe Ha AOIIIL
3’ ABUTHCA MHOTOWIeH 2x° + x + 57

3ABJIAHHSA B TECTOBIA ®OPMI «MNEPEBIP CEBE» Ne 2

4 5
1. ITopaiire y Buraaxi apoby Bupas meo . "LE-
n 36m
1 1 3 3
Addtriensy . B) e, LB AR > :
) 3mZn? ) 3m*n® ) min? ) m'n®
2. BukonaiiTe MHOXKeHHA: (a + 5b) - -—58—2
a“ —25b
8 8
—_— - + r 4 ; s
A)8(a-5b); B)8(a+5b); B)—3 T)—

b -6b+9 b-7

3. CupocriTs Bupas

b-1T b=8’
1 1
A ; i TS r .
)b+ 3 B) b3 B)b—3 )b+3
% \ 5a° 32
4. BukoHaiTe AiJIeHHSA: 0 s Oaiby.
2a° b® 20 a®
A) —/; B) —; B) —; I —.
) b® ) 2a° ) Fa ) 20
. 3x+9 . x+3
5. CopocriTh BuUpas i e
Ay B) = B) 12; T) x.
% 12
n®—3n { nii=2n

6. TlopmatiTe y Burasiai gpody Bupas

64n’ -1 64n’ +16n+1
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3aBaaHHa B TecToBin hopmi «IepeBip cebe» N2 2

10.

8 i i

12.

8n +1 4 8n -1 3
2 ’ B) 2 ’
Bn-1)(n"+3n+9) Bn+1)(n”"+3n+9)
8n +1 ¢ 8n -1
2 ’ F) ) .
@n-1)(n" -3n+9) @Bn+1)(n”"-3n+9)
242 Y
. BukoHaiiTe migHECEHHS O CTEIMEHA: (-—;La) t
8a% 8a® 16a® 16a°
St el D
. CopocriTh Bupas ( ) ) s (3
a-6 a+6/ a+6
G ) L B)6(a—6); T)6 (a+6).
a+6 a-6

. koMY YuCIy IPH BCiX ZONMYCTUMUX 3HAYEHHSAX a4 JOPIBHIOE

30a 5 (3a—5 )
3HAYEeHHS BUPAa3 + : -1]?
P y(9a2_25 5—3a) 3a+5

1, : e &
A) o B) 2; B) 1 1 ==,

2
Yomy nOpiBHIOE 3HAYEHHS BAPA3y a;—;ab, SAKIIO

3a — 5b = 0,2 (2a + b)?

A) 4; B) —4; B) 3; 1)=g,
Bigomo, mo x + Ll 3HAUAITH 3HAYECHHS BUPA3Y
e
x? + Lz 5
x
A) 36; B) 38; B) 34; I’) 35.
1 “a
CnpocTiTs Bupas 2 bl p
a
¥ a
2 2 2 2
A) & +b . B a“ +b .
) a - ) ab® (a® - b%)
2 2 2 2
B a-—b; r ab (a +b).
) a® +b* ) a’® - p?
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PiBHOCUIbHI PIBHAHHS.
PauioHanbHi piBHAHHS

PosrasiHeMo aBa piBHAHHA: x° = 4i| x| = 2.
OueBUIHO, U0 KOYKHE 3 HUX Ma€ OHI ¥ Ti cami KopeHi: —2
T
V TakuX BUMAAKAX T'OBOPATH, IO PIBHAHHA x> =4i|x|=2
PiBHOCHIIbHI.
HaseseMo Ie MPUKJIaAu Nap PiBHOCHIBHUX PiBHAHB:
x

~x=012x=0;
2

2x=4i4x -8 =0;
2 =T (e~ 1) (x 1) =0
Posrnsnemo piBuanua x° = -5 i | x | = —3. Koxne 3 mux
PiBHAHBb He Mae KopeHiB. Taki piBHAHHA NPUWHATO BBAXKATH
PiBHOCHUJIBHUMM.

Oszunavenusn [/[Ba piBHAHHA HA3WBAIOTh PiBHOCHJ b H H-
M M, SIKI0 BOHM Ma¥OTh OAHI i Ti cami KopeHi a00 KOKHe 3 piB-
HIHb KOPEHIiB He Mae€.

Koxue 3 piBHAHL (x — 2) (x + 1) =01 x — 2 = 0 mae KopiHb

x = 2. Ilpore 11i PiBHAHHSA HE € PIBHOCUJIBLHHUMH, OCKIJIBKH KO-

piEb —1 mepHIoro PiBHSHHS HE € KOPEHeM APYroro PiBHAHHS.
¥ VII kjpaci BM BUBYMJIM BJIACTHBOCTI PiBHAHBL 3 OIHI€IO0

aminHO0. Temep, 3aCTOCOBYIOUU MOHATTS «PIBHOCUJIBHE pPiB-

HSHHS», IIi BJACTUBOCTI MOKHA COPMYJIIOBATHA TaK.

o Slknio mo 060X YACTUH HAHOTO PiBHAHHA goxatu (aGo Bif
000X YaCTHH BIHATHU) OJHE I Te caMe YUCJIO, TO OTPUMAEMO
PiBHSIHH#A, iK€ PiBHOCUJILHE JAaHOMY.

e Axmo Akuii-HeOyAbL NOJAHOK IIEPEHECTH 3 OJHiel YaCTUHH
PiBHAHHA B JAPYTrYy, S3MiHMBIIM NOPKU IBOMY HOro 3HAK Ha
IPOTHUJIEKHUMN, TO OTPUMAEMO PiBHAHHS, AKe PiBHOCUJIBbHE
aHOMY. k

* §lxmoro o6uABi YaCTHHY PIBHAHHA IOMHOKUTH (IIOJLIHTH) HA
ojHe I Te caMe BiZMiHHE BiJ HYJISI YHUCJIO, TO OTPUMAEMO
PiBHAHHS, KE€ PiBHOCHJIBbHE HAHOMY.

Poarnanemo samauy: «ABTomMo0ins, mpoixasmu 180 KM
nIsxy, 30insmuB mBuAKicTs Ha 10 KM/rog i peurry muisaxy,
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7. PiBHOCUNbHI PiIBHAHHA. PauioHanbHi piBHAHHS

1o craHOBUTH 210 KM, mIpoixaB 3a TOM caMuil Uac, 110 ¥ IIepIry
YACTHHY MIIAXY. SHAWAITH IMOYATKOBY INIBHAKICTHE aBTOMO-
015> .

Hexa#t x km/rog — mnrykasa mBuakicts. Toxi miBuakicTs
aBTOMOGLIA Ha APYTiii yacTUHI NUIAXY ZopiBaHIOE (X + 10) KM /rox.

i 180
ABTOMOOGLIE ITOAOJIAB MEPINY YaCTUHY LLIAXY 3a — IOJ, a APY-
X

PV 3tk Tron.

x+10

Pi 180 210
1IBHAHHA — =
% x +10

HYTOI peasibHOI curyaiii. O0uABl YacTUHN OTPUMAHOIO PiBHSIH-
HA € palioHaJbHUMHU BUPa3aMHu.

€ MaTeMaTU4YHOKX MOAEJIJIK PO3IJif-

Oznavenns PiBHAHHA, JiBa i MpaBa YaCTHHM AKOrO € pa-
LiOHAJHHUMM BHpa3aMH, HA3UBAIOTh PANMiOHAJBH M M.

3 o3HaueHHA BUILIUBAE, 10, PO3B’A3YIOUU 3aJady, MH OT-
puMajay palioHaJbHE PiBHAHHA.

3a3HauYMMoO, IO JiHiiHI piBHAHHSA 3 OZHi€0 3MiHHOI0, TOOTO
PiBHAHHSA BUAY aX = b, € pamioHaJIbHUMHA.

Posrisaremo panioHaabHe PiBHAHHSA BUAY ‘—;— =0, neAiB —

MHOTOYJIEHH.
Bu 3naere, mo 0pi6 dopienioe nyno modi i minvku modi,
KOLU YUCCAbHUK OOPIBHIOE HYLIO, @ 3HAMEHHUK GIOMIHHUL 810

Hyasa. Tomy, mo0 posB’A3aTu PiBHAHHA BUAY %= 0, Tpeba

BUMAaraTu o0HOYacH0z0 BUKOHAHHSA ABOX yMmMoB: A = 01i B # 0.

Ile osmauae, 1O P PO3B’A3YBAHHI PIBHAHB YKA3aHOTO BUAY

CJIiJ KepyBaTUCA TaKUM aJrOPUTMOM: ‘

e posB’s3aTyu piBHAHHA A = 0;

e TepeBipuTH, AKi i3 3HaAWAEHUX KOPEHIiB 3aM0BOJBLHSAIOTH
ymoBy B # 0;

e KOpeHi, AKi 3af0BOJLHAITh YMOBY B # 0, BKIIOUUTH A0
BigmoBimi.

NPUKNAL 1

L DEHY ) g

2

PoaB’skiTh piBHAHHA
x" —4x+3
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§ 1. PALIOHAJbHI BUPA3U

Posze’azanns

IIpupiBHAEMO YHUCEIBLHUK APOOY, AKHH CTOITH y JiBi# yac-
TUHI piBHAHHSA, A0 Hyasa. Maemo: (x — 1) (x + 1) = 0. Kopens-
MH IBOTO PiBHSAHHSA € ypmeaa —1 i 1.

IlepeBipuMoO, YH 3a0BOJBHAIOTH IIi KOpeHi ymoBy x* — 4x +
+3#0.

Ilpu x = —1 orpumyemo, mo x° — 4x + 3 =8 # 0.

ITpu x = 1 orpumyemo, mo x> — 4x + 3 = 0.

Omxe, x = —1 € KopeHeM 3aaHOrO PiBHAHHA, a X = 1 — Hi.
Bigmosigs: —1.

3 A
Takum 4yMHOM, PO3B’A3aHHA PiBHAHHA BHAY R 0 3BOAUTE-

cA 10 po3B’a3aHHA piBHAHHA A = 0 i mepeBipku ymoBu B # 0.

] A 1
¥V TakuX BHNAJKaxX rOBOPATH, 0 PiBHAHHSA o 0 piBHOCH.JIB-

HE CHCTeMi:
A=0,
B % 0.

(x-1(x+1)
xi—4x+3
(x-1(x+1)=0,
x*-4x+3#0.

Ax mu 3’scyBanu, po3B’A3KOM miel cucremMu € x = —1.
Temep MM MOXX€MO 3aBEPIIWTH PO3B’A3YBAHHS 3a7adi mpo
aBTOMO0OiIE. MaeMo:

Hanpukiazn, piBHAHHA
TeMi:

= (0 piBHOCHJIbHE CHC-

180 i 210
x x+10°
ITepexoaumMo A0 PiBHOCUJIBLHOIO PiBHAHHSA
180 ;210 /.,
%X x+10

3Bigcu
180 (x +10) — 210x _
x (x +10) Ui
1800 — 30x __
x (x +10) i
OcranHe PiBHAHHSA PiBHOCHUJIBHE CHCTEMi:
{1800 -30x =0,
x(x+10) # 0.
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7. PIBHOCUNbHI PiBHAHHA. PauioHanbHi piBHAHHA

Kopenem piBHAHHSA, fKe BXOAUTH A0 CHCTeMH, € umucio 60;
OYEeBH/IHO, III0 BOHO 3a0BOJIbHAE yMOBY X (x + 10) # 0.
BignoBias: 60 kM/roz.

fAx Bimomo, OyAb-AKWH pAallioHAJEHUN BUPAa3 MOMXKHA IIOAATHA
y Buraani apoby. Tomy Oyab-sike pamioHaJIbHe DIBHAHHA MOX-

¢ A
HA 3BECTH /10 DiBHAHHA BHAY - = 0. Came Tak mMu 3pobuiIH,

PO3B’A3YI0YM PiBHAHHA 380, 20
X x +10
NPUKNAAL 2
5 . . 3x+5 1 &%
Po3B’saxiTh PIBHAHHSA b o = A
6x+8 4x°-1 2x-1
Po3zeé’a3anns
Maemo:
3x +5 i AR AR
32x+1) (@2x-1)(@2x+1) 2x-1 ¥
4x — 2

=0
3 x-1)(@2x+1)
3106yTe piBHAHHS PIBHOCHUJIbHE CHCTEMi:
4x-2=0,
20 #.0,5,
x #-0,5.

2=10:h;
A0 5,
x#-0,5.

OTsxe, HaHe PiBHAHHA He Mae KOPEHiB.
BignmoBigb: KOpeHIB HEMAE.

3Bigcu

nPUKNAA 3
2
x-4
Po3zs’a3anna
Ioxamo niBy YacTUHY PiBHAHHS y BHTIAAL ApoOy:
2x% —4x-16 - x* + 4x s
VTR ’
x -4 y
2
x~ —-16 210
x—-4
55
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§ 1. PALIIOHATIBbHI BUPA3U

Orpumane piBHAHHS PiBHOCHJIbHE CHCTEMi
x2-16=0,
} x—4#0,
3BIIKU OTPHUMYEMO:
x =4 abo x = -4,
x+4
x = —4,
BignmoBign: —4.

NPUKNAL 4

Typucr nNporiusB Ha 4YOBHI 3 KM 3a Tedi€o piukm i 2 KM
nporu Teuii 3a 30 xB. 3HAUAITE IMIBUAKICTE YOBHA B CTOAYIN
BOMi, AKINO INIBUAKICTH Teuil JOPiBHIOE 2 KM/TOA.

Pozé’sa3anus

Hexai#t mBUAKICTH YOBHA B CTOSAYii BOAI JOPiBHIOE X KM/TOJ.
Tozi #oro MBHUAKICTH 3a Teuiero piuku gopiBHIOE (X + 2) KM/TOx,
a nporu rteuii — (x —2) km/rox. Typucr mponaus 3 KM

\ 2
rofi, a 2 KM IpoTH Tedyii — 3a ~—5 TOA
x —

3a Teuiem 3a

OckinpKu Bech mIsax Oyiao mpoigeno 3a 30 xB = % ronx, TO
3 + 2 1

X2 —2 2°
Po3B’sisxeMo oTpuMaHe PiBHAHHSA:
R 5T
X 2l — DD
3x—6+2x+4_l_0.
2 ¥ ] ’
Y 2
10x—4-—x2+4=0
2(x%-49)
10.1c—x2=
2(x%-9)
10x-x% =0,
2(x2-4)#0;
x(10-x)=0,
Ger =)
x # -2
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7. PIBHOCUNbHI PIBHAHHSA. PaLjioHanbHi PIBHAHHA

x =0 abo x = 10.

Kopias x = 0 He 3af0BOJIbHAE 3MicTy 3agadi. OTixe, mBUjI-
KiCTh YOBHA B CTOSAYil Boai mopiBHioe 10 xM/TOA.
BigmoBias: 10 xm/rox.

7 14 ﬂKl naa pIBHFIHHﬂ Ha3MBalOTb pIBHOCMﬂbHMMM7

2. 3a JOMOMOTOI0 AKUX NEPETBOPEHb AAHOMO PIBHAHHA MOXHa OTpU-
MaTu PIBHAHHSA, PIBHOCUNbHE faHOMYy?

3. flke piBHAHHA HA3UBAIOTb PaLiOHaNbHUM?

4. CchopMmynionTe yMOBY PiBHOCTI fpoby Hynio.

5. ONULWITb anNropvTM, 33 AKMM PO3B'A3YIOTb PIBHAHHSA BUY —=O ne

A B— MHOro4neHu.

A

SIS g

(PR

205.° Yu € piBHOCHUIbHUMHY PiBHAHHA:
1)x+2=10 i 3x = 24;

2)-2x=-6 i ‘x=1;

57

_ 3
x-5=0 i x(x-5)=
4)(B8x—-12)(x+2)=01i (0,4 -0,1x)(7x +14)=0
5)$=0 i #*=-4
% 2
B)x+1=1+x i Z*l-17
iy A |
206.° CxnanitTs piBHAHHSA, IKe PIBHOCHJIbHE JaHOMY:
1)2x—3=4; ' 2)|x|=1; )x+6=x-2.
207.° Po3B’sisKiTh PIiBHAHHSA:
=0l | e ol O A
D T s D x+1  x+1 1
92 x-2 _q. 2x+16 _1-3x _
)x2_4 ; =) x+8 x+8 ;
Pl e 2 Yoo
8) x-2 s i, PRI U TPMIE i 8
Xi=a o DS EvaR
o x—2_1’ 10 -2 x+8
2x> +18 x
5 2 11 =2
) 22 +9 )x—6
6) X 2x -9 0: 12) 2.4 2+
x-5 x-5 1 x-8 2x-1’



§ 1. PALIIOHAJIbHI BUPA3U

13) K80 =0:

b PR

2% x% +15x L\
x-5 x%-25 i
208.° Po3B’sokiTh PiBHAHHSA:

14)

2
1 2x -1 =0
x°-2x+1
2
Lot o |
3) x+7_2;\:—3= .
x -7 x-T
10-3x , 5x+ 6
Ay e SRS 0
) x+8 x+8 2
5) x—6_x—8=0;
x—2

2x% —5x
15) 3—=———=—==0.
) x% - 3x

6) 2x—4_3x+1+x+5=0.

’

x x x
36

T ——— =0

)x+6 x2 + 6x 3

2x% +3x+1
8 —_— =1
) 2x +1 L
9) 4 4

- =1.
x-1 x+1

209.° ke yucao Tpeba BIAHATH BiJf YHCeJbHUKA i 3HAMEHHUKA

Ipody %g, o0 oTpuMAaTH APi0, AKUN ZOPiBHIOE %?

210.° ke umcno Tpebda moxaTH A0 YUCEJbHUKA 1 3HAMEHHHUKA

JApo0y —2%, 06 orpuMaTu Apid, AKUN JOPiBHIOE —2—?

211." CknaziTh mapy piBHOCHMJIBHUX PiBHSHB, KOXKHE 3 AKUX:

1) mae oguH KOPiHB;
2) Mae aABa KOpeHi;
212." Po3B’aiTh PiBHAHHS:

AL S

3) mae OesJiu KOpeHiB;
4) He Ma€ KOpeHiB.

x2.—4 x+2
2) 2 i 3 =30x2+9;
6x+1 6x-1 36x°-1
6x + 14 7 6
3 + = .
) Pt SRt U VY
2
4) 2y +25_i_y+1= 4 :
1-y y-1 y+1
2¢~1  2x+1 4.0
3) = =4
2% 41 20— 10 i vy
7 TR T
6) £y o4 2
x+2)(x-3) (x-3) (x +2)
gy 2ol Bad_Gei6d g
x+4 4-x x° -16
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7. PIBHOCUNbHI PIBHAHHSA. PaLioHanbHi PiBHAHHA

) 2= 8. e g -l L0
x°-86 x°-6x x®+6x
213. PosB’sKiTh PiBHAHHSA:
2 2
)x-—2_ AN aB e ol o 4) 2x —2x+ G000 D

o it o R B x2_ 4 x+2 x-2°
3x+1 3x-1 6 7 x+1 x+4
2 iyl 4 ; 5 B - °
)3x—1 Be+l | 1-gx?’ D T, PSR R
2
3) 4 +_1_= 5 . 6) x 29x+50=x+1+:t: 5.
X8 ki —=2 x° —-bx x -5 x

214." MoTopHU# YOBEH IPOIJIMB 8 KM 3a TeUi€lo piuKH i Io-
BEepHYBCsS HasajJ, BUTPATUBINM Ha Bech IIAX 54 XB.
3HaliTh MIBHUAKICTE Teduil, SKIIO0 BJacHA IOBUIKICTH
4yoBHA JopiBHIOE 18 KM/TOX.

215." Tensoxip npoimoB 28 KM IOpoTH Teuii i mMoOBepHYBCA
HAa3aJ{, BATPATUBIIY HA 3BOPOTHUI NIJIAX HA 4 XB MeHIIIe.
3HaWAITE NIBUAKICTL TEIIOXOJA B CTOAYIN BOJL, SKIIO
mBUAKiCTE Teuil mopiBHIOE 1 KM/rof.

216." Yosen mpoiimoB 6 KM mporu Tedii piuku i 12 kM 3a
Teui€l0, BUTPATHUBIIN HA BeCh IIIAX 2 roj. SHaAUAITH
MIBAAKICTH YOBHA B CTOAYINA BOJi, AKIIO IIBUAKICT TeUil
CTAHOBUTH 3 KM/TOZ.

217.” Po3B’s:KiTh PiBHAHHS:

1 x+5 X0 e 200

) 2 TS TN ’
x°—5x 2x" +10x. 2x" - 50

2) 21 1 ok 3 g
x2-9 2¢2-12¢+18 2x%+6x’

W IS 1

x>-64 x-4 x2+4x+16
218.” Po3B’sKiTh piBHAHHSA:

4y + 24 y+3 _ y-38 .
1) Shre2 . ¥ =4

5y -45 b5y" -15y y” +3y
2) Yk A Lo e y+3

8 +1 4y+2 82 -4y+2’
219." [l KOXKHOTO 3HAYEHHS @ PO3B’SXKIiTh DIBHAHHA:

e RS h a(x-a) _q.
D x—a_o’ ) %8 s
L@ N x-a)(x-6) _g.
@ x+5—0’ i x-T g
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§ 1. PALIOHATIbHI BUPA3U

5) (x—4)(x+2)=0; 6) Xiea o
x—-a (x-4)(x+2)
), Ilpy AKMX 3HAYEHHSAX @ DIBHAHHA x2+ 2 =0 me mae
KopeHiB?
1. Ilpm AKUX 3HAYEHHAX A PIBHAHHA L";‘i)_ff‘;'_&‘l =0 mae
X

BMPABW ANA NOBTOPEHHA
222.

223.

224.

225.

OAVH KOPiHb?

Ha xinens poKy HacejieHHsA micTa craHoBuio 72 100 mem-
KaHIiB. BusHauTe KiJBbKiCTh MEIIKAHIIB Yy IIbOMY MiCTi
Ha IOYATOK POKY, AKINO IIPUPICT HaceNeHHA 3a el yac
ctaHoBuB 3 %.

Bigcrass MidK ABOMA CTAHIISMHE €JIeKTPONO0I3]] IPOXOAUThH
3a 45 xB. Ko #oro mBuAKicTs 36iabmmT Ha 10 KM/TOx,
TO BiH mpoiizse nro Bigcramb 3a 40 xB. fIKa Bigcranp mMix
craHmisgsMu?

HoBexiTs, mo npu OyAb-AKOMY 3HAYeHHI 3MiHHOI JaHUK
BHpa3 HaOyBae HEBiJ’€MHOIO 3HAUEHH:
D@-5°2-2(@-5)+1;

2)i(a—b)(a - b+ 8) +'16:

SuaiaiTs 3HaYeHHs QyHKHil f (x) = 3x — 7Topm: 1) x = —3;

P 2%. Ilpu AxomMy 3Ha4YeHHI apryMeHTy 3HAa4YeHHSA
dyuknii gopisaoe 0,27

roTYEMOCSH A0 BMBYEHHSA HOBOI TEMW

226. 3ualifiTh 3HAYEHHA BUPa3y:

227.

2

1) 4% + 34 3) 9.(——3) ;
2 12 3 2 2
2)i(=8)F = (“1)*%: 4) (2,8-3,1) -(—15) .

He BukoHyoOuM OOYHCJIEHHSI, IIOPiBHAITE 3HAYEHHS BH-
pasis:
1) (5,71 0; 3) (-23)° i (-2)%
2) 0i (-6,9)% 4) -8% i (-8)%.
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8. CTeniHb 3 UiNUM Bifl'EMHUM NOKA3HUKOM

228. IlomaiiTe y BUIVIAAL CTEeIeHA:

1) 3 ocuoBow 2 uncia 4; 8; 16; 32; 64;

2) 3 ocroBoio 10 umcaa 100; 1000; 10 000; 1 000 000.
229. 3HakiTH 3HAYEHHA BUpAa3y:

1) 18a%, axmpo a = —%; 3) 16 + b*, axmpo b = —2;
2) (18a)?, sikmo a = —%; 4) (16 + b)*, sxmo b = —2.

IToroBiTH Y maM’aTi 3micT nyHKTY 3 Ha c. 225.

L YYUMOCH POBUTU HECTAHOAPTHI KPOKW

230. Yu icHye HaTypaJibHe YHUCJIO, AKe IIPU MHOMKeHHi Ha 2 cTae
KBaJPaTOM HATYPAJIBHOTO YUCJIA, & IPU MHOYKEHH] Ha 8 —
Ky0OM HATypaJabHOTO Yucja?

E CreniHb 3 LiNUM Bi'EMHUM NOKA3HUKOM

YacTo 1A 3alMCYy BeJIMKHAX YHUCEJ Y KOMOAKTHOMY BUTJIAAL
BUKOPHMCTOBYIOTh CTEIliHb 3 HATypalbHUM nokasHukom. Ha-
MPUKJIAK,

129:140.168 = 8'7,"
282 475 249 = 7'°,

¥ Hayni Ta MpakTHIi AJA KOPOTKOTO IIO3HAYEHHS BEJIUKUX
3HAYeHb BEJIWUYMH BUKOPHUCTOBYIOTH cremiab uucaa 10.

Hanpuxiaaz, sigcraas Big 3emui no IlonapHoi sipku mpu-
6uaHO KopiBHIOE 4 470 000 000 000 000 kM a6o 4,47-10"" kM.
Maca CoHI#g JOPiBHIOE

1 990 000 000 000 000 000 000 000 000 000 xr abo
1,99-10% xr.

Ile 6ysu IPUKJIAAK 3 MAKPOCBITY, TOOTO CBITY AysKe BEJIUKUX
(pisMUHUX BEJIUYUH.

HaseneMo mpuMKJaau 3 MiIKpOCBiTYy, TOOTO CBITY Ay'Ke Ma-
JIEHBKUX (DiI3UUHMX BeJIMUYMH.

Maca aroma I'igporeHy JOpiBHIOE

0,000000000000000000000000001661 xr.
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§ 1. PALIIOHAJIbHI BUPA3W

Papiyc aroma Okcureny nopieaioe 0,0000000066 cwm.
Jna 3anucy OUX BeJIWYUH TAK CAMO MOYKHA BUKOPHCTOBY-
BaTH cremiHb yucya 10. Maemo:

0,000000000000000000000000001661 kr = 11’(‘:61 KT,

27

0,0000000066 cm = &8 cm.

10°

i hdan 1| : .
IIpo're AKINO IOMOBHUTHUCH IIO3HAYUTHU E—ﬁ 1 F B1AIIOB1LAHO

102" 10°°, To ans POBIVIAHYTUX BEJIUYUH OTPUMAEMO «OJHO-
IIOBEPXOBY» (HOPMY B3aIUCY:

% 6;571 =1,661-10%, 6,_3 =6,6-10".
10 10

AHaNOriyHO MOKHA JOMOBUTHUCSH, 10, HAIIPUKJIAT, -512- =572,
1 e 1 Ny
I 8 (G
S5=69% =00

Ozunavennsa Jaa Oyab-AKOro 4ymcia a, AKe He JOPiBHIOE
HYJI0, i HATYPaJbHOIO YMCJIA N

oy 1
a =—".
a
3 o3HaueHHA BUILIMBAaE, M0, HANPHUKJIa[, 2° =-2—1§=%,
-4
! 1 1 1 11 & 1 10
—4)72 = =—, («) = =16, (0,3)" = =—.
o oY T AT (1 . . (0e) 0,3 8
2

Omxe, MOXKHA MMiTHOCUTHA YMCJO 0 OYAL-AKOro IiJIOTO CTe-
NeHsl, KPiM HyJifg. 3aIOBHUMO I[I0 IPOTAJIHUHY.

Ozmavennsa [aa Oyap-AKOro umcia a, AKe HE JOPiBHIOE
"ymo, a’ = 1.
0
Hanpugnazn, 5° = 1, (-17)° = 1, (—i;-) =1, n°=1.

3ayBaeHHs. Bupas 0" upu minmux n, axi merme a6o mo-
PiBHIOIOTH HYJIIO, HE MA€E 3MiCTy.

3 HaBeIeHVX O3HAYEHb BUILIMBAE, IO IPHU Oyab-axoMy a # 0
i mitomy n uucna @” i @™ € B3aemuO oGepHenuMu. ToMy piBHiCTE

BUKOHYETHCA IIPHU OYAb-AKOMY IiIOMY 7.
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8. CTeniHb 3 UinuMm Bi €EMHUM NOKA3HUKOM

1
aX;
V¥ moBizKoBiil JiTepaTypi B MOMKeTe 3HAWTH Taky iHGopma-
Iifo:
«Maca Benepn nopisuioe 4,9 - 10 kr. Maca Mapca nopisaIoe
6,423-10% kr. Ilnoma noBepxui Micang ckiagae 3,8+107 kv’s.
HaBeneni umcna 3amucaHo B TaK 3BAHOMY CTaHIAPTHOMY
BUTIJISA/I.

Hanpukaazn, npu n = —2 MaeMo a’ =

O3navenna. CTaHZapTHUM BHUIJAAAOM YHCJA Ha-
3MBAIOTh MOro 3amuc y BUriaami nodyrky a-10", ne 1 < a < 10
i n — minxe umcio.

Yucio n HA3UBAIOTHh MOPAAKOM YHCJA, 3alIMCAHOTO B CTAaH-
maprHoMy Burasgi. Hanpukiiazn, DOpAKOK YHUCIA, SKe BUDAXKae
macy CoHIs B Kimorpamax, gopisaoe 30, a OpAIOK Uucaa, SKe
Bupa)kae macy aroma I'izfporeHy B Kijorpamax, mopisuioe —27.

VY crapzapTHOMY BUIVIALLI MOYKHA 3anucaTu 6yab-aKe JoJaT-
He umcsao. Hampuraazx, 171,25 = 1,7125.10% 0,00958 =
= 9,58.10°. IIpoTe cTaHZAPTHUI BUTIJIAJ UYMCIA HA IPAKTHUIL
BHKOPHCTOBYIOTh [JIA 3alIMCY BEJIMKUX 1 MaseHbKUX yucen. IIpn
IbOMY IOPHAAOK YHCJIA A€ YABJIECHHS IIPO BEJIUYUHY UYHUCJA.

NPUKNAL 1
3HaUAITh 3HAUEHHA BUPa3y:
-1
1) (%) ; 2)1,2°% 3)39.15 + 6 2.8 — 4,3,

Poszg’a3anns

u{H =41

7 -1
I Baarami, axkmo a #0i b # 0, To (%) Bl
a
2) 12-2=(1_2_)_2=(§)"2=(§)2=E
¢ 10 5 6 36"
3)3°.15+62.8-4,3°=L.15+1.8-1=
3 6
gt G ey Y el ey e
27 36 9 9 9
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§ 1. PALIOHAJIbHI BUPA3W

NPUKNAL 2
ITopaitre Bupas (a — b) ™ (a® — b %) y Burnsazi panioHaxbHO-
ro apoody.

Po36’ﬂsamm
(l__l_)_ 1 v -a°
b) BRI e gy R A
4 1 _(b—a)(b+a)__ b+a i b+a
g a L AR ) Ak it

@-b*t@’-b"=

NPUKNAL 3
3anuuIiTe y CTAaHZAPTHOMY BUTJIALI YHCJIO:
1) 564 000 000; 2) 0,0036.

Posé’sazannsa
1) 564 000 000 = 5,64-100 000 000 = 5,64-10°%,

—: -Lz . -3
2) 0,0036 =3,6-0,001=3,6- e 3,6 e 3,6-107.

® 1. Yomy popiBHioe a " ana Byab-SKoro Yicna a, BiAMIHHOMO Big HyNs,
i HaTypanbHOro Yucna n?

2. YoMy QOpPIBHIOE HYNbOBWI CTeniHb Oyb-AKOro BigMiHHOrO Bif HyNA
yucna?

3. Lo Ha3mBaloTb CTaHAAPTHUM BUMNSAOM Yncna?

4.Y 9KuX Mexax Ma€ 3HaxoauT1cs Y1cno a, wob 3anuc a + 10", ge
n — ujine 4yicno, bys CTaHOAPTHUM BUrNSAOM Ymcna?

5. Ak Ha3MBaloTb YUCNO n y 3anuci a » 10" Yucna B CTaHAAPTHOMY BU-
rnagi?

231.° Sikomy 3 BUpa3iB JOPiBHIOE BUpa3 a °:

Dy ali 0 igye i gy 1) -7
a a a
232.° TlopaiiTe cremiHb y BUrASAAl Apoby:
1) 878 3)a’®; 5)127%; 7) (a - b)%
2) 57% 4) d% 6) m™'; 8) (2x - 3y)™

233.° 3amiHiTh cTemiHb ApPOGOM:
e 2) p°*% 3)(m+n)'; 4)(4c - 5d)™.
234.° TlogatiTe api6 y BUIIAAlI CTeleHA 3 IIJIMM Bif €MHUM
TMMOKA3HUKOM a00 y BUIVIALL JOOYTKY CTEIEeHiB:
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8. CTeniHb 3 WinuM BiA'EMHUM NOKA3HUKOM

1] 1 a (a+b)
1) =3 3) =3 5) =;

) 2 ) 3 ) : 7) (c_d)
1 m x° (x-y)°
2) %; 1) o 6) Xr; 8) L9
o n y xX+y

/235.° BaminiTh Api6 cTeNEHEM 3 ILIMM BiJi’€MHMM NOKa3HUKOM

a00 OOYTKOM CTENeHiB:
2 6

1 1 x m @x - y)
1) =3 "2y =3 "\ ) =310 4) =3 5
) 1111 ) kd ) Yy ) ne )(x 2y)
236.° Ilopaiire uncaa 1, 2, 4, 8, 16, 32, 64, l, %, %, 1_16_’
1 1
0wy BUIJISI/IL CTEIIeHs 3 OCHOBOMO: 1) 2; 2) =

237.° IlogaiiTe y BUIIS/IL CTeeHs OJHOLM(PPOBOro Ha'rypa_nb-
HOTO 4YHuCJIa npiﬁ'

B S s oy
MR 216 3) 525’ ) 128
238.° IlonaiiTe y BUIAAL cTenedHs 3 ocHOBOIO 10 uumcio:
1Y 0.1 2) 0,01; 3) 0 ,0001; 4) 0,000001.
s B ¢ 1 i
239.° Ilopaitre unciaa 1, 3, 9, 27, 81, 3 S greEv BUIJIALL

cTeneHsa 3 OCHOBOMO: 1) 3; 2) =
240.° O6uucaiTh: s

DL HENE HIY DT 9 (2

-3

—

.
’

7\’ L)
22 902% 6™ 8 () 10) (1) .
241.° 3HaiigiTes 3HAYEHHSA BUPAa3y:

-8
1) 20°% 3) (-6)"; 5 (-3)
-2 -2
2) 0,37%; 9 (4 6) (3 %) :
242.° O6uyncaiTs 3HAYEHHA BUPa3y:
)3 -4 4)9-0,17%
2) 2% + 6% 5)0,5%.47;

-1
3) (-?-) ++2.9)° 5% 6)(2'-871.16)".

243.° Yomy IOpiBHIOE 3HAYEHHA BUpPAa3y:
1) 22+ 27 2)igr - Gi's
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§ 1. PALUIOHATIbHI BUPA3U

244.°

245.°

246.°

247.°

248.°

249.°

250.
251.°

3) 0,03° + 0,7% 4) (9-32%-12H1"?

Ske 3 JaHUX UYHCes 3alMCaHe B CTAHAAPTHOMY BUIJIAI:
1) 12-10% 2) 1,2-10% 3) 0,12-10"?
3anumIiTh YHCJA0 B CTAHAAPTHOMY BHIVISAL Ta BKaMiTh
MOPANOK Yucia:

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°.

BUKOpPUCTOBYIOUM CTAHAAPTHUNA BUIJIAJ YMCJA, 3aIlU-

IIiTh:

1) mBuakicTh cBiTia y Bakyymi nopiBaioe 300 000 xm/c;

2) Bucora I'oBepnu, HaWBUIIIOl ropu YKpaiHu, JOPiBHIOE
2061 m;

3) nioma Ykpainu cranoButh 603 700 kM

4) cepenua Bipctanb Bixg 3emui g0 COHIA CTAHOBUTH
149,6 MmaH KM;

5) armochepHuit Tuck Ha BucoTi 100 KM CTAaHOBUTH
0,032 Ila;

6) niamerp mosexkyau Boxu nopiBHiOE 0,00000028 mwm.

3anumiTe YUCJIO B CTAHAAPTHOMY BHUIJISLL Ta BKaMiTh
MOPAJOK YHCIA:

1) 45 000; 4) 0,032;

2) 260; 5) 0,059-10°%

3) 0,00024; 6) 526-10°.

3anunIiTe y BUINISAI HATYPAJIBHOrO YKca abo JecaATKO-
BOTO Apo0y YMCJIO, 3allMCaHe B CTAHZAPTHOMY BUIJIAL:

1) 1,6-10% 3)2,1-107%

2) 5,7-10°% 4) 1,1-107°.

3anuuiiTe Y BUINIAAL HATYpaJbHOTO ducaa abo JecaTKo-
BOro Apo0y YuCJIO, 3alniCcaHe B CTAHAAPTHOMY BUIVIAZL:
1) 2,4-10% 2)4,8-10°; 3)1,4-107% 4)8,6-10%

-n n
HoBeniTh, 110 (g) = (Q) $
b a

3HaUAITH 3HAUEeHHA BUPA3Y:
-1 -2
1) (—%) L1071 + 995 (-2)% + (%) -(=1,5)%
Lg
2) (2,5)% - (8%)° + (1 %) 0.1
66



8. CTeniHb 3 UiIUM Bifl'€MHMUM NOKA3HUKOM

252,

253.°

254.°

255."

256."

257.

258."

259.°

260."

PosramyiiTe B HOPAAKY CIaZaHHSA:
pAR R e I NS

n (&) (&), & 3
2 2 2 2

P4 ST N s b

PoaramyiiTe B IOPAAKY 3POCTAHHSA:
5V S 8y A

a (5. () @) @)

IlopiBHsITE 3HAYEHHS BUPAa3iB:
1)12° i (-6)% 7 S0 TSl P N e
2y 02 1l 78 1 i e e g
iy, 1 =
3)4° i 0,25%; o (1) +(2) 1 (3+1).
3 2 92
IlopiBHs#TE 3HAUEHHS BUPAa3iB:
15 1 il W G )
b} U iyt S (ot 3
g (S
4 5 4 5
ITogaiire y BUrIsALi Apo0y BUpPas:
1) ab? + a'b;
2)3a! +ab’?
3) m*n® (m3- n®);
4) (@ +b) (@ + b
5)(c?-d?:(c+ad)y
2 2\
6) (xy +x~-2y).(x__:’;'/_+y_) !
ITopaiiTe v BUrIAAi gpo0y BUpas:
1)a?+a? 3)(c'-dY)(c-d)%
2) mn* + m*n; HEP+yHE+Hn

IMopsaoK AesSsKOro HATYPAJbHOrO YHCJA AOPiBHIOE 4.
CxrinpKky nudp MiCTUTh JECATKOBHM 3amUC IIHOTO Yucaa?
IlecaTKOBUI 3alUC AESAKOr0 HATYPAJIBHOT'O YHCJIA CKJIa-
naeTbca i3 cemu nudp. YoMy HOpPiBHIOE MOPALOK IHOTO
yuca?

fxe umcio Ginpmie:

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

2) 3,6-107° um 4,8-10°% 4) 42,7-10°° um 0,072-107"?
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§ 1. PALLIOHAJIbHI BUPA3W

261.

262,

263."

fAxe uncyio menmIe:

1) 6,1-10" uu 6,15-10"; 2)1,5.-10° uu 0,9-10°%?

¥ rabauii HaBeaeHo cepenHi Bigcrani Big CoHIA mo mia-
HeT CoHAYHOI cUCTEeMU:

ITnamera Bigcrans, kM
Benepa 1,082-10°
Semus 1,495-10°

Mapc 2,280-10°
Mepkypiit 5,790-10’

Henryn 4,497-10°

Caryps 1,427.10°
Vpan 2,871-10°
FOmirep 7,781-10°

1) fAxka miamera 3HAXOAWTLCS HAa HAWMEHININ BizcraHi
Bix CoHnA, a AKa — Ha HAWOLIbIIiNA?

2) fixa 3 mmaner, Mapc a6o CaTypH, 3HaAXOAUTHCA AaJi
Bix Conna?

3) CxaaziTe TabJWUIO, 3a0MCABIIA B JiBOMY CTOBIIIL
Ha3BU IIAHET y HOPALKY 30inbnIeHHS BifgcTaHi Big
Hux go CoHlst, a B npaBsomy — Bigcrasi ix go Conung,
BUPaXX€Hl y MJIH. KM.

Y Tmabauii HaBeleHO MACH aTOMIB JeAKHNX XiMIiYHUX eJie-

MEHTiB:

Enement | Maca aroma, kr| EmemenT | Maca aroma, Kr
Hirpores | 2,32-107% Aypym 8.27.10°%"
Amominiit | 4,48-10* | Kynpym 1,05-10°%
Tigporen | 1,66-107% Harpiit 3,81-107%
Teuiit 6,64-10%" | Cramym 1,97-10°%
Depym 9,28-10 % Ypan 3,95-10%

1) Maca aToma SIKOr0 3 HABEJIeHUX €JIeMEHTiB HaliMeHIIa,
a AKOro — HaubinbIma?

2) Maca saxoro 3 esemenTis, Kynpymy uu Hatpiro, 6iaemma?

3) CraazgiTe TabINII0, VIOPAAKYBABIIN €JIEMEHTH B I10-
PAAKY 3MEHIIEeHHs MAacH 1X aTOMiB.

264." YV tabauni HaBeJeHO 3amacH AeSKUX PEYOBHUH y MiHe-

pPajJbHUX pecypcax cBiTy:
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8. CreniHb 3 WinuM Bi' €MHUM NOKA3HUKOM * *

PeuoBuna 3amacu, T PeuoBuHa 3amacu, T
AsrroMinii 11710 Hikeas 6,8-107
Bosbdpam 1,3-10° OsoBO 4,76-10°

Baizo 8,8-10" PryTh 1,15-10°
3os10TO 1,1.-10° docparun | 1,98-10"
Maprarens | 6,35-10° Xpom 4,4-10°
Mizgs 2,8-10° Iuak 1,12-10°
1) Bamacu AKoi 3 HABEJEHUX PEYOBUH HAWOIMBIII, 8 AKOI —
HaliMeHIIi?

2) Bamacu AKOi 3 PEYOBUH, HiKeJNIO YU NUHKY, Oinbmmi?
3) CxaaziTs TaGAUII0 MiHEPaJIbHUX pecypcis, po3MicTUB-
II¥ PEYOBUHU B MOPAAKY 3MEHIIEHHs iX 3amacis.

T BNPABW ANA NOBTOPEHHA

265. Maca uaByHHOI 6osiBanku 16 kr. Aka noTpibHa HaiiMeHIna
KiTbKicTh 60JIBAaHOK, 1100 BiguTu 41 gerans Macoio 12 Kr
KosxHa?

266. Y mesxoMy MicTi Ha ChOroOAHIIIHII AeHb mpoxkuBae 88 200
memkanniB. CKLTbKY MemKaHIiB 6yJ10 B IbOMY MiCTi 2 pOKH
TOMY, AKINO IIOPIYHMWIA IPUPICT HACEJIEHHS CTAHOBHUB 5 % 7

267. [IMUTpO XOAUTH 3 AOMY [0 CTaAiOHY NilIKHM 31 IIBUAKICTIO
4 xm/rox. SIKIO BiH mOife [0 CTaAioHY Ha BeJOCHNEAl 3i
mBuakicrio 12 kMm/rox, To mpuize g0 Heoro Ha 20 xB
pamrinre, Hisx 3asBuyait. Ha akiit Bigcrani Big gfomy Jdmur-
pa 3HaXOAWTHCA cTamioH?

268. CrpocTtiTe Bupas:

20°+2 a+1, 3a-3
atCl . a-1: 20%2"

269. Yu M0oKHA CTBEP/yKYyBaTH, 110 IPUA OyAb-AKOMY HATypab-
HOMY n 3Ha4YeHHs Bupasy (5n + 6,5)° — (2n + 0,5)" kpar-
He 427

F rotvyemoca A0 BMBYEHHS HOBOI TEMW
270. TlopaiiTe y BUIJIAAL CTEIIEHA 3 OCHOBOIO @ BUpAa3:
] oL 5. @®)®-a*
1) a’-a% 2) alida’ e 4) L2,
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§ 1. PALIIOHAJIbHI BUPA3U

271. CopocriTs Bupas:
3
1) —4m®n’-5min% 2) (-2m'nd%  3) 8x%y* -(—%xzys) s
272, 3HaligiTs 3HAYEHHS BUPAa3y:
310.97% ( 1)7 (3)8
1) TR 2) |5 5 1
ITonoBiTe y mam’aTi samicT nyHKTy 4 Ha c. 225.

[ YYUMOCH POBUTU YHECTAHJIAPTHI KPOKU

273. YV pesikomy OYAWHKY KUBYTH TLIBKU IOAPYKHI IIapu 3 Ma-
JIEHBKUMHU JiTEMHU, IPUYOMY B KOXKHOTI'0O XJIOITYUKA € CECTPA
i xmomuukis 6inkine, HixK giBuaT. Yu Moske HOpocaIux OyTH
Oinbmre, HixK miTein?

E BnacTuBocTi cTeneHs 3 Winum noKasHUKom

¥ 7 xnaci BM BUBYAJIM BJIACTUBOCTI CTENEHSA 3 HATYPAJIBHUM
MIOKAa3HUKOM. BOHM 3aIMIIAIOTHECA CIIpABEAJIUBUMHE 1 JAJIA CTe-
neHsa 3 OyAb-AKUM I[IJIUM IIOKa3HUKOM.
HAna 6ydv-axozo a # 0 i 6ydv-axux yinux m i n 6UKOHY-
1omuvca pi6HOCMI:
a“:a* =g " ~ (1)
(@™)" = a™. (2)
HAna 6ydv-axux a # 0 i b # 0 ma 6ydv-axozo yinozo n eu-
KOHY EMbCA pi6Hicmb:
(ab)" = a"b". 3)
PiBricTs (1) BUpaskae 0CHOBHY BJIACTUBICTh cTenmeHs. [{ose-
zemo ii.
Onsa HaTypaJdbHUX m i n 10 piBHICTH y)Ke OyJI0 ZOBEAEHO
B 7 KJjaci.
PosrinsiHeMoO Temep BUNAAOK, KOAM m i n — niai Bix emHi
quca. :
fAxmo m i n — miai Bix’eMHi ymena, To —m i —n — HaATY-
pansHi uncna. Togi a™ @ " = g™t M =g ™",
Micasos a7 xa" = vaas aige ol gl Dok g gmen

a—m a—n a—m 5 a—-n a-m-—n a—(m+n)
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9. BNnacTnuBOCTi CTENEeHN 3 LiTIMM NOKA3HUKOM

s Toro mo6 AOBEJEHHS OCHOBHOI BJIACTHUBOCTL CTemeHs
CTAJIO IOBHUM, CJIiJ{ POSTJIAHYTH Ille TaKi BUNAAKU: OAUH 3 IO-
Ka3HUKiB cTeneHs m abo n Bixg eMHUIA, a APYrUuil — AOAATHUM;
oxuH abo obujBa MOKA3HUKY JOPiBHIOIOTH HYJIIO. Po3risHbTe
i BUIAJAKN CAMOCTiHO.

Pisrocti (2) i (3) noBoAATH aHAJIOTIYHO.

3 OCHOBHOI BJIACTHBOCTI CTENE€HA BUILIUBAE TAKUN BaXKJIUBUU
HACIiOK: 0aa 6ydv-axozo a # 0 i 6ydv-aKux yinux m i n éu-
KOHY €EMbCA PiéHiCMb:

:

Sl ol (4)

Cipasfii, a™ :a"=—=a™-a" =g =ag""

h h
s

3 BracTuBocTent (2) u (3) MOKHa OTPUMATH Ille OJHY BJac-
THBICTb CTeNeHs 3 IIJUM NMOKA3HUKOM: dns 6ydv-axux a # 0
ib+#0ibydv-aK020 YiNo20 N 6UKOHYEMBCA Pi6HICMDb:

o2

b b"
Cnopaspi, (%) =(a-bV)" =a”- 1) =a"-b" =

Baactubocti (1)—(5) HasuBalOTh BIACTHBOCTAMM CTeleHS
3 MIJIMM ITOKa3HUKOM.

n°

NPUKNAA 1
Ilopaiire y BUrisAl cTeNeHs BUPas:
1)atal® 2Ya ey Sl a e

Pos6’azanns
1) BacrocyBaBIIi OCHOBHY BJIACTUBICTH CTeNeHs, OTPUMYEMO:

a—l4.a12 ALY a-M + 12 — a—2.
2) Bukopucrosyioun piBaicts a” : a" = a" ", maemo:
i e, SRR o R L S

3) 3acTocyBaBIIH IIOCHIZOBHO NpaBuUJa MiJHECEHHS CTEIIeHs 10

creneHs (BiacTusicTh (2)), MHOYKEHHSA i HiJIeHHA CTelNeHiB

3 OJHAKOBOIO OCHOBOIO (BiactuBocTi (1) i (4)), oTrpumMyeMO:
(@ 9Hta’:a=at®.a’1a®=a%a:a=

) GRF G 81 ol

NPUKNAR 2
3HaUAiTh 3HAYEHHA BUPA3y:

1G4 (6)?; 2) 167°.8'2 3) _33, 4)( ')”8.[(2)3 )5
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§ 1. PALIIOHAJIbHI BUPA3U

Poszs’azannsa

1) Maemo: (55) 4 :(57)* =52 :52 =571 = %
2) Ilogasuu uucaa 16 i 8 y BUraagi cremeHiB 3 OCHOBOIO 2,
OTPUMYEMO:
16—9 812 (24)—9 (23)12 o 2—36 236 20 £+ l
3) BukopucToByoun mpaBMyIO IigHECEHHA ApoOy A0 CTeneHs

At R AnNR s 1 B
(BnacTusicTs (5)), MaeMo: — = (—) = (—) =33 =27.
18 18 3

-8 3 Y0 -15 2N -15
i I R R
-16 -15 16 15 -1
A e e
NPUKNAL 3
Cupocrits Bupas: 1) 0,6m*n™°. % mn?
2) (a?+9)(a?-4) - (a?+6)(a?-6).
Po3é’sa3anns
1) 0,6m*n"® -%m“‘n3 a4 (0,6 . %) m* - m*).-n®-n?)=

=0,2m2n3.
2) (% + 9)(a‘2 -4)-(@?*+6)a’-6)=
=a'‘-4a%+9a%-386-a*+ 36 =5a"2

NPUKNAA 4
Buxonaiite MHEOXeHHs (3,4-10') . (7-10°®) i pesyasrar
BANMIIITH Y CTAHAAPTHOMY BUTJIAI.
Po3zé’s3anns
(3,4-10")-(7-10%) = (3,4-7)-(10".10®%) = 23,8-10° =
= 2,38-10-10° = 2,38-10".

By a8 5 ; e
% CchopmynionTe BAACTUBOCTI CTENEHSA 3 LISIUM NMOKA3HUKOM.

274.° TlopaiiTe BUpas y BUIIAAL cTeneHsa abo noOyTKy creme-
HiB:
1) a’.a% 2a o e -0t
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9. Bnact1BOCTI CTeneHs 3 Winum NoKasHUKOM

Dt iah Dt oa 10) @)Y @D

Blaa’ o 8@y 1) (afp e
-3 -15 -6y-8 e b ¥y
6):atianina9)i(a ) s 12) e
275.° TlopaiiTe Bupas y BUIIAAL cTeneHsa abo no0yTKy creme-
HiB:
1)a’-a'% 4) (a®5% i N 1%
2)a T a 5) (@b 'c);  8)(a ) (a“) (@)t

8o a' 6) (iz— _3;
be !

276.° 3HaiifiTr 3HAUEHHS BUPAa3y:

-3
oo iy mtame g n i p3(BE
-5

2) 1075104 . L B (1T (AT 8) ‘7“—5

-3.4
3) 81832 . 6) ————‘6 )

©")” -
277.° 3uaiiiTh 3HAYEHHSA Bnpaay:
-4
1) 6°.65% 3)57:5°.5% 5 0,8“-(1i) ;
-7 5.8 -2
T gl | W Bl 1 gy
) ) (4-3)1 ) 22—2
278.° CupocriTs BUpas:
1) 3a®-4a™; 7 (¢ %d*;
106" . B O
2)—151,_5, 8) 3ab 7ab,
3) (2¢%*; 9)0,2¢7d" Y,5¢ 'd
4) m*n-mn? 10) 4x°- ( ot
5) abc'loab"c; fa) 10 U a3
26m
18p %k?  15k72
6) 4P4, 12)—1’7——:T.
279.° Cuopocrits BUpas:
i S 3,6a% .
1) 2a 5b2.3¢_122b ; 3) YRR
2) (% mn‘s)‘ ; 4) 0,84 °°-5a'b %;
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§ 1. PALLIOHAJIbHI BUPA3U

280.

281."

282."

283.

284

285.

25x 2 y4 3 3-2 -1y-2
5) —y_—4— 5x‘7; 6) 28¢c°d “-(2¢d )"
3HalaiTh 3HAUEHHA BUpPa3y:
1) R0 825t (0,2
-8
2) 277%: 974 P ) el
) ) 2167 - (-6)"®
-10
3) 100722 10007°.0,01% /' T) —2 ¢
) g ) a1t vyers
s 3\ 5 o-T
1 2 ) 14° .2
o (22) [(E) ) G 8) 282 .78
3HalAiTh 3HAUEHHA BUPA3y:
1) 97*.27% 4y87% - 0,5%
6 -8
2)327°: 647, ) e e BB
) ) 4473 .11°
= -3y -2 -4
7 YRS & 10%-15
3) (29) ((5) ] ! 2 T
Buxonaiite fii i 3BeAiTs OTPUMAHUN BUPa3 A0 BUTJIAAY,

AKANA HEe MICTUTH CTeneHs 3 Bijy’€MHNM noxaanmcom:

1) ~2.4a (-2 %% 4 (——a"‘b'°) - (-6a’®)%;

-2
2) (-10x%yz®)2.(0,1yz %)% 5) (%ﬁjj -49m °n*;
o 5\3
3) 1L m=Sn. (1 L m"‘n“‘) s 8) (4x_2 ) - (16x 6y
Buxonaire aii i 3BegiTh OTPUMAaHUNA BHUpPa3 A0 BUIIALY,
AKUI He MICTUTH CTeIleHs 3 Bii’€eMHUM ITOKA3HUKOM:

4 Y3
1) 3,6a%b*-(-3a v )% 3) (56”{1) -125m%n?%
n

-8 \2
2) 1 Lty (1 i x‘ly's) 4) (%) -(@~'b)".
Bnnecu‘b 3a IV3KKHU CTEeIliHb 3 OCHOBOIO @ i 3 HAMeHIIIUM
3 NaHUX MOKAa3HUKIB:
1) a® - 2a* 2) a® - 2a™; 3)a® - 2a™*.
BusHeciTh 3a AYKKU CTEIiHb 3 OCHOBOIO b i 3 HalMeHIIUM

3 JJaHUX IOKA3HMKIB:
1) b* + 3b% 2) b3+ 3b% 3) b% + 3b%.
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9. BnacTtusoCTi CTeneHs 3 WiIM NOKa3HUKOM

286."

287.

288.°

289.°

290,

291.°

292,

293.

ITopaiiTe y Burasazni fo6yTKy BUpas:

1)a?-4; 4)a+ b3
2)a*b®-1; 5)m*-6m?p '+ 9%
3) 25x 7%y "2 - 274 6) a® — 49a2.

ITopaiiTe y Burasiai fo6yTKy BUpPas:

1) x™* - 25; 8)a+8ab" + 167
2) m™® - 8n% 4)a* -a?

HoBeaiTs TOTOMKHICTE:
at-b=@'-bYH@'+oH@2+b(at+b.

CuopocriTs BUpas:
D@*+3)(@*-3)-(a*+2)%
Mo ia
2 m -n ;
) i
3) 2yt % y_2 x!

3x2_8x Tyl xl_yt’

4) i +6b'5 y a_3b_5-: al
a a
CopocriTe Bupas:

B2 (e ) e o 4)s

2) @ Bl 1o 26T

a ARy :
5m2 +n? L m™! i
P amn . mans
1) b—1+23¢_1. . 1bc SR
el b % +3b ¢

Ilopsagok umcna a popiBHIOE —4. BuszHauTe mMOpAIOK
yupcJa:
1) 10aq; 3) 100a; 5) 10 000a;
250 1a; 4) 0,001a; 6) 1 000 000a.
ITopsigoxr umcna b popiBHIOE 3. Bu3HAUTE MOPANOK YHCIIA:
1) 10b; 2) 0,01b; 3) 0,0001b6; 4) 10000.
BukonaiiTe o6uucieHHSA i pe3ysbTaT 3alMIITE Y CTaH-
JapTHOMY BUTIJISITi:
1) (1,8-10%-(6-10%); g) Ba-10°,
9-10 5

6 -9y, 1,710

2) (3:10%):(5,2-107°); 4) R
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294.

295.

296.

297

298."

299."

300.”

§ 1. PALUIOHAJIbHI BUPA3U

BukonaiiTe o0YNClIeHHsS 1 pe3yJbTaT 3allUIIiTh Y CTaH-
JapTHOMY BUIIVISIZI:

14

1) (1,6-107)-(4-107); AL LB
) ( 107°)-(4-10)) 3)1,4.104;
3

2) (5-107%)-(1,8-101); 4y A
) (5:107)-( iy e

Cepenus Bigcranp Big 3emui no Conma popiBHIOE
1,5-10°% kM, a mBuAKicTs cBiTIa — 3-10° M/c. 3a cKinb-
Ku XBUJIUH cBiTao Big Conng aiige xo 3emui? Bignmosias
OKPYIJIITH 10 OJUHUILH.

I'yerura migi gopisHioe 8,9-10° xr/m’. Bmaiigite macy
MigHOI NMJIUTH, NOBXKHMHA SAKOI 2,0 - 10" M, mupuHa —
12 cm, a Bucora — 0,02 M.

Maca Semui gopisaioe 6-10** kr, a Micansg — 7,4-10% kr.
V¥ ckinbku pasis maca Micausa meHma Bijg Macu 3emui?
Bigmosifgk OKPYIJIiTh A0 OAUHUIb.

CropocTiTh BUPa3 1 3aNMIIiTh pe3yabTaT y BUIJIAAL paio-
HAJBHOTO BUPA3y, AKUUA HE MICTUTh CTENeHA 3 Bil’€MHUM
IMOKA3HUKOM:

) e 0 .(L)".
FldtE e and it

=9 -4
2)b -2 b -4 1

ol Y e e
-3 -3
3) 5c R 90 .
e JAE VRED T Y S S5F s
4) m X 3m™ 3 18t i 8m !
MmOy el | ;A T

CrpocTiTs BUpAa3 i 3amumIiTh pe3yJabTaT y BUIJIALL pamio-
HaJIBLHOI'O BUPA3y, AKUI He MiCTUTH CTETI€HA 3 BiJ’€MHUM
IIOKa3HUKOM:
1 _4a'2 St S a_;— s, 2

a -6a"+9 4a°"-12 a " -5

4] o=l
2) (b“ s —5‘;_1 :?{6 ].(2};-1 + b?f’_ 7) ;

Ilopsimok umcna a nopisHOEe —4, a TOPANOK uyucaa b gopis-
Hioe 3. AxumM moke OyTH IOPAAOK 3HA4YEHHsA BUPAaA3Y:
1) ab; 2) a + b; 3)a + 10b; 4) 10a + 0,157
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9. BNacTuBOCTI CTeneHs 3 LWiNiMM nNoKasHUKOM

it SR SRR ik

301."” Iopsanox uncaa m DOPiBHIOE 2, a MOPANOK YUCIA 1 AOPiB-
HIoe 4. SKuM MoKe OYTH IOPsALOK 3HAYEHHS BUPA3Y:
1) mn; 2) 0,01lmn; 3)100m + n; 4) 0,01m + n?

I BNPABU ANS NOBTOPEHHSA

302. Cepenne apudmMeTuyHe JBOX HATYPAJbHUX UHCEJ JOPiB-
gioe: 18. Ilpu minenHi GinpmIoro 3 muxX YucesJ Ha MeHIUe
OTPMMAaEMO HEINOBHY dYacTKy 3 1 ocrauy 4. 3HaugiTh mi
qucIa.

303. BaBmaKky 3axoaM 3 €eKOHOMIil eJIeKTPOeHepril 3a Iepmui
Mmicsane il BuTpatm Oyyio 3meniueno Ha 20 %, 3a apy-
ruit — Ha 10 % nopiBHAHO 3 IMONepeAHiM, a 3a TPeTi —
Ha 5 % mnopiBEsAHO 3 nmonepeaHim. Ha ckimbsKu BigcoTKiB
y peayJabTaTi 0yJI0 3MEHIIEHO BUTPATH €JIeKTPOeHeprii?

304. [ BifKavyBaHHA BOAU i3 3aTOIJIEHOTO IPUMIIIIEHHS 0YJI0
sdagisno 3 Hacocu. Ilepmimit 3 HUX MOKe BUKAYATHU BCIO
Boay 3a 12 rox, apyruit — 3a 15 rox, a Tperiit — 3a 20 rogz.
CrouaTKy ODpoTAroM 3 roj IIPAIlloBaJI NMepPIIui 1 Apyrui
HACOCH, a IOTIiM MiZKJIIOYWINA TPeTiii Hacoc. 3a AKUM Yac
OyJio BigKkadaHO BCIO BOAY?

305. Kamxka komrye 19 rpa. ¥V HOKyIns € Julie KYIIIOPU IO
5 IpH., a B IPOJAaBIOA — JIHINE MO 2 I'PH. YU MOXKe IOKY-
emnb Po3paxyBaTUCH 3a KHIUIKKY 0e3 Z0ZaTKOBOI'O PO3Mi-
Hy rpomei? ¥V pasi mosuTHBHOI BifiIOBiZi BU3HaA4YTE, AKY
HaMeHINY KLJIbKiCTh KYIIIOP BiAIOBifHOI BAPTOCTi MOBUH-
Hi MaTH DOKyIenb i MpoJaBenb.

g FrOTYEMOCSH 0O BUBYEHHA HOBOI TEMU
306. 3naiigiTe 3HaYeHHA QYHKIEL Y = —% , SKIIO:
1) x = 2; 2) x = -1; 3)x=3,5; 4)x=-6.

+
= i Axa obnracTe BU-

307. ®dysKIi0 3agaH0 GOPMYJIO0 Y =
x —
3HaYeHHd AaHol GyHKIii? 3anoBHITH Ta0ANII0, O0YUCINB-

gt 13

TR




§ 1. PALIIOHAJIbHI BUPA3U

308. ITo6yayiite rpadik dysknii y = 2x — 1. YUn npoxoauTs mei
rpadik gepes Toury: 1) A (30; 59); 2) B (—15; —29)?
309. He BuKOHYIOUM TOOYAOBU, 3HAUIITH KOODAMHATH TOYKK

' meperuny rpadikis pysxmit y = 2,7x - 8iy=1,2x + 7.
310. Po3B’stakiTh rpadiuHo crucTeMy PiBHAHB:
2x—y =3,
3x+y="17.
IlorosiTe y mam’ari smict myekriB 17, 18, 19 5a c. 231-232.

b Y4YUMocCs POBUTU HECTAHAAPTHI KPOKW

311. ITicnsa 3aKkiHYeHHA TEHICHOT'O TYPHIpY, AKUH IIPOBOAUBCA
3a OJIIMIIMCBKOIO cucTeMoio (TOi, XTO IIporpas, BUOyBae),
BUSABUJIOCH, IO TLIBKH 32 YYaCHUKHM BUTDAJIU 3ycCTpiuei
pinbmre, Hik nmporpanu. CKiTbKH TeHiCHCTIB Opaio yd4acThb
y TypHipi?

m DyHKUiA ¥ =§ Ta i1 rpagik

Y 6 Kimaci B mO3HAMOMUJINCA 3 TAKOIO 3aJIE’KHICTIO OfHiel
BEeJIMUYMHN Bif Apyroi, Koau 30iabIneHHs (3MeHIIIeHHdA) OfHiel
BEeJMUYMHY B KiJIbKa pasiB mpusBOAUTH N0 30iMbnIeHHA (3MEH-
IIeHHs) APYrol BeJUUYUHU ¥ TAKy caMy KiabKicTh pasis.

Y 7 knaci BM AisHANHCS, M0 I 3aJI€KHICTH € (PYHKILiO-
HaJIBHOIO 1 BU3Havae PyHKIio y = kx, ne k # 0, AKy HasuBaoTh
MIPSIMOIO IIPOMOPIIiHHICTIO.

Icaye TaKoK (YHKI[iOHAJBHA 3aJIE)KHICTH, sSIKA XapakKTe-
PHU3YETHCA THUM, IO i3 30inbpmIeHHAM (3MEHUIIEHHAM) OfHiel
BeJIMUMHHU Y KLJIbKA pasiB Apyra BeJUYMHA 3MEeHINYETheA (361b-
LIYETHCHA) ¥ CTiNMBKM 2K pasiB. Taky 3asexXHiCTh Ha3WBAIOTh
00epHEeHOI0 MPONMOPUIHHICTIO.

NMPUKNAL 1

Hexaii € 100 rpu. ITosaaunmo uepes x rpH. miny 1 Kr ToBa-
Py, a 4epes y KI' — KiJIbKIiCTh IIOI'0 TOBAapy, AKY MOXKHA IIPU-
noatu 3a 100 rps.
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10. OyHkuia y =—§ Ta i rpagik

3po3yMiso, o 3aJIe’KHICTh 3MiHHOIL y Bif 3MiHHOI X € obep-
HEHOIO IPOMOPIiiHicTIO: 30i/JbIIIEHHA IiHW X y KiJgbKa pasiB
NPU3BOAUTE N0 3MEHINEHHS KiJIBbKOCTI TOBapYy Y yV CTINBKU XK
pasis, 1 HaBIaKW, 3MEHINEHHA UiHU BeJie 10 301IbIIeHHS KiJIhb-
KOCTi KYILJIEHOT'O TOBapy.

Ili#t pyaKIioHANBHIN 3a€KHOCTI BiAIoBiae yHKIISA, AKa

3amaeTbca Gopmynomo y = @.

NPUKNAL 2
PosrisHeMo OPAMOKYTHUK, ILIOINA AKOro AopiBHIoE 18 em?,
a ctopoHHM — x cM i y cm. Toxi
18
y=—.
X
30inbiIeHHA (3MeHIIeHHSA) 3HAMEHHHWKa X y KijJbKa pasiB
Befe N0 3MEHINEHHS (301MbINeHHA) BEJIUUYUHU Y ¥ CTINBKH K
pasis, TOOTO 3aJIe’KHICTh 3MIHHOI ¥ BiZf 3MiHHOI X € 00epPHEHOIO
HPOIOPIIiHHICTIO.
Y posragHyTHX NPHUKJIALAX MaTeMAaTHUYHOIO MOJEJIJII0 peab-
HUX CUTYaIliil € QyHKIIA, AKY MOXKHA 3a1aTU (HOPMYTI0I0 BULY
S
LRty
O3nauenna Dynknilo, AKYy MoKHA 3a7aTH (POPMYJIOI0 BUIY

y=£, ne k # 0, Ha3uBaOT, OOGEPHEHOI INIPOMODPILii-
X 3

HicTIO.
) N - : i
OckinbKKM y BHpasi — AONYCTUMUMU 3HAYEHHAMH 3MiHHOIL
X

3 L k-
x € Bci umena, Kpim 0, To 06acTI0O BUSHaUeHHA QYHKIIL Y = —

¥ X
TaKoX € Bci umcia, Kpim 0.

; 6 ; :
Posrasinemo dyHKUil0o y=—. ¥ Tabauni BKasaHO AedAKi
X

3HAYEHHS apryMeHTy i BigmoBizHi iM 3HaYeHHA QYHKIII.

.

Y Ve Rt SR s 3 e 8 Bl U5 0 i B4 G600 N 60 5 V0 T Gt 15 P SR
i P et 90531 W G s SRS 0 T o 0 L 120 R O (s L . T 0 0 0

ITosHaurmMo HA KOOPAUHATHIN MJIOIMUHI TOUKM, KOOPAHUHATHA
SKUX BKasaHo B Tabawuii (puc. 3).
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" § 1. PALIOHAJIbHI BUPA3N

17 YA 4
»
1 ' 1 “Pes.
o 1L x| L. 0 %
> b 958
L
Puc. 3 Puc. 4

Yuwm Ginblre TOYOK, KOOPAWHATH AKUX 3aJ0BOJIbHAIOTH PiB-
6
HAHHIO Y = —, HaM yAacThCA MO3HAYUTH, TUM MeHIe OTPUMaHa
X
: e 4 ; 6
dirypa (puc. 4) Oyae BigpisHaTUCcA Bif rpadika QyHKIIL y = —.
X

Cepej IO3HAYEHUX TOYOK He Moxke OyTu TOuKH, abciuca
AKOI JIOPIBHIOE HYJIIO, OCKiLAbKY yncao 0 He HaJIeKUTh 00nacTi

Bu3HauYeHHs gaHol @yHkmii. Tomy rpagik dyHKOii y = — He
x
Ma€ CHLJIBHHUX TOYOK 3 BiCCIO OpAMHAT.
Kpim Toro, rpadik He Ma€e COiIbHUX TOYOK TAaKOXK i 3 Biccio

LG 6 :
abcuue. Cnpasai, piBaaaasa — = 0 He mae poss’askis. OTxe,
X x
yucsao 0 He HaNeXHUTHL obJsacTi 3Ha4eHb JaHOI MYHKIII.
6
Ao x > 0, To — > 0, T06T0 Yy > 0; AKmoO x < 0, To y < 0.
X

Omixe, ToukM rpadixka gaHol (GYyHKII MOMKYTE 3HAXOAUTUCH
rinpku B I i III uBepTax.

3ayBakumo, 10 3i 30iabIIeHHAM MOAYJA abcnucH BiCcTaHb

Big Touku rpadika GyHKIil y = o 1o oci abciuc 3MEeHNIYETHCA
x

i MOJKe cTaTu SK 3aBrOJHO MaJjOl0, ajie HiKOJM He JOPiBHIOBA-
tume Hyaio. Copaspi, yuM OijibIme MOAYJB aprymMeHTy, THUM
MeHIIIe MOAYJb BiIlIOBiAHOrO 3HaYeHHA (PyHKILI.
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10. OyHkuia y = % Ta ii rpadik

Y 177 \
. \ /

1 — — 1

4 - x
B ol 1 X ol 1 il

—

| A AN [

Puc. 5 Puc. 6

AnaJIoOriyHO MOYKHA BCTAHOBUTH, IO 31 301/IbIIEHHAM MOAY-
Jsi OpJIMHATH BificTaHB Bif TOYOK rpadika no oci opauHAT
3MEHIYETHCA i MOXKEe CTAaTH AK 3aBrOAHO MAJIOI0, IPOTe HiKOJIH
He JIOpiBHIOBATUME HYJIIO.

SAxbu BHasocda MO3HAUYMTH HA KOOPAMHATHIN IIOIMUHI Bei

TOYKM, KOODAMHATH SAKHX 3a0BOJIBHAIOTH piBHHHHlO y= E,
X

10 Mu orpumasu 6 Girypy, sobpaskeHy Ha PUCYHKY 5.

dirypy, sxa € rpadikom pyHKIil y = E, ne k # 0, HasuBa-
x ;

10Th rinep6oaoxo. I'inepGona CKIagaeTHCA 3 ABOX YACTUH — Bi-

Tok rinep6oau. Ha pucyHKy 5 300pakeHo rimepboay y = g

Awxmo k& > 0, To Birku rinep6osu poamimieni B I i III usep-
18X, a Akmo B < 0 — to y II i IV uBepTax.

Ha pucynky 6 3o6paxeHo rpadik GyHKOii y = —-i—.

3ayBaXUMo0, O10 00J1aCTI0 3Ha4YeHb QYHKIIL y = o ,aek#0,
€ Bce umcaa, Kkpim 0. i

3 8 k :
VY rabauii HaBegeHO BIAacTUBOCTI PyHKHii y = —, BHUBYeHI

=

y 1IbOMY IIYHKTI.
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§ 1. PAUIOHAJIbHI BUPA3U

Ob6racThs BU3HAYEHHSA Vi yncsna, kpim 0
O6sacTh 3HAYEHb ¥Yci uncaa, kpim 0
I'padik I'inep6osna

Hyns dyskuii (3savesns aprymes- | He icaye
Ty, OIPA AKOMY 3HaueHHs (GyHKIii
nopisHioe 0)

. sl
Iloxaxxemo, aAK rpadik (yHKIil y = — MOXKHA BHKOPUCTO-
X
BYBATH IIPU PO3B’S3YBaHHI PiBHAHB.
NPUKNAA
A 4 4
Po3B’aKiTh piBHAHHA — = X + 3.
X
Poze’azanua

\ ;
L { Posrnsremo dyHKnii y = -
X
y = x + 3. Ilobyayemo B onHiit
) cCUCTeMi KOoOpAMHAT rpadiku mmux
//"' dyukuii (puc. 7). Boru neperu-
i ¢ =] HaIOThCA Yy ABOX TOYKax, abcuucu
- ol h *| axux popismOIOTHL 1 i —4. ¥V TOU-
2} Kax neperuHy rpadikis GyHKIiA
cami (yHKIiI HaOyBaOTh PiBHUX
3HayeHb. OTiKe, IpU 3HANAEHUX
; 4
\ abcuucax 3Ha4YeHHS BUPAasiB 5
Puc. 7

i x + 3 piBHi, TO6TO yncaa 1 i —4
€ KOPeHSAMU DiBHAHHSA b YR 3. IlepeBipKa 1e migTBEPHKYE.
Onucanuiit MeTox pogB’aayBaHHa PiBHSHb HA3WUBAIOThH rpa-
divaum. YV VII xiaci Bu o3HaoMmuaucsa 3 rpadivEuM METOAOM
pPO3B’A3yBaHHS CHUCTEM pPiBHAHL 1 3HAETe, IO Iled METOJ He
3aBXKAMU Na€ TOYHUU peaynasrar. ToMy mepeBipka 3HalgeHHX
KOpeHIiB € 000B’SIBKOBUM €TAlOM PO3B’A3YBAHHA PiBHAHHSA.
¥ nopanemomy (. 21) B HaBUUTECA PO3B’A3YBATH Iie PiB-
HAHHS, HE 3aCTOCOBYIOUM rpadikis.

® 1. MMOACHITb, AKY 3aNeXHICTb MiX BENMYMHAMWN Ha3nBaloTb 06epHeHOI0
NPONOPUINHICTIO.
2. Ky YHKLUiO Ha3MBalOTb 0BEPHEHOIO MPONOPUINHICTIO?
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10. OyHkuia y =§ Ta ii rpadik

3. LLlo € 06nacTio BU3HaYeHHs dyHKUIT Y = f—, nek #0?
X

4. flk Ha3uBalTb Dirypy, aka € rpacikoM 0bepHeHoi NPONOPLINHOCTI?
5. K Ha3MBAIOTb YaCTUHMU, 3 AKUX CKNAJAETLCA rinepbona?

6. LL{o € 0BnacTio 3HaYeHb yHKUIT Yy = 5, nek #0?
x

7. Y AKnX 4BepTaAX pO3TaloBaHNN rpadik MyHKUIT iy = . skwo k > 0?

P
X
akwo k < 0?
8. [MoACHITb, Yy YoMy nonara€ rpadivyHnin MeTof po3B'A3yBaHHA PiB-
HAHb.

312.° ABTOMOOiLNL IPOIMKAKAE AeaKy Bizcranb 3a 10 rox. 3a
AKWAHA Yac BiH Opoize IJ0 caMy BiACTaHb, AKIIO MOTO IIIBU/J-
KicTb:
1) 36inpmuThca y 2 pasu; 2) ameHmmuThea B 1,2 pasa?
313.° HopxuHa npaMOKyTHHKA nopiBHIOE 30 cMm. Koo cTaHe
HOro MOBXKUHA, AKINO OpHA Tiil caMiil IJIONII NIMPUHY
MPSAMOKYTHUKA:
1) 36inpmuru B 1,5 pasa; 2) ameHmwuTH B 3,2 pasa?
314.° 3a geary cymy rpomei Kynuau 40 m tkasuaEn. CKiIBKHT
METPiB TKAHWHU KynuJau 0 3a Ty camy cyMmMy TIpoIuei,
AKOu ii nina 3a 1 m:
1) smenmunaces y 2,6 pasa; 2) s6inpmmuaaca B 1,6 pasa?
315.° ITimoxix mpoitinos 12 kM. 3anoBHiTH TabAUI0, y IEp-
IIOMY PAAKY SKOI BKa3aHO IIBUJKICTh, a B APYyroMy —
yac pyxy.

¥, KM/TOJ 5 2,4

t, rox 3 3

W | =

SagaiiTe GopMyI0I0 3aJI€KHICTE ¢ Bifg V.
316.° 06’eM IPAMOKYTHOrO IapaJeelinesa JopiBHIoe 48 cm’.
3amoBHITH TAOIUIIO, V IEpHIOMY PAJKY SAKOI BKasaHO
ILJIOIY MOTr'0 OCHOBH, a B APYI'OMY — BHCOTY.
S, cm? 16 240
k, cMm 8 4.8

3agaiiTe (opmysIoK0 3asIe’KHiCTH A Bix S.
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§ 1. PALUIOHAJIbHI BUPA3U

317.° Bpuraza i3 7 poOITHUKIB 3 OJHAKOBOIO IIPOAYKTUBHICTIO IIpa-

320.°

322.°

Do

v~

i MO3Xe BUKOHATHU IIeBHe BUPOOHUYE 3aBAaHHA 3a 12 aHiB.
Ckinbku Tpeba poOITHUKIB 3 TAKOIO CAMOIO IIPOAYKTHUB-
HICTIO IIpaili, mo0 BUKOHATHU Iie 3aBHaHHA 3a 4 AHi?
3aroToBJeHUX KOPMiB BUCTAYUTB A 24 KoHel Ha 18 qHiB.
Ha cxinbKM AHIB BUCTAYUTh IUX KOPMiB Aisi 36 KoHe#?
Cepen manmx (DYHKIINH yraxiTh oOepHEHi IIPOmMOpPIIiii-
HOCTi:

1y 8y By =

)
1
2) y=£; 4) y=—;; 6) y=3“5: 8)
3agano GyHKIi0 ¥ = . . 3HalaiTh:

1) sHaveHHs QYHKILI], AKIO 3HAUEHHA apryMeHTy JOpiB-
HIoe —3; 6; 0,2;

2) 3HAUEeHHA apryMeHTy, IPU AKOMY 3HA4YeHHA (pyHKIII
nopiBHIoe 12; —6; 100.

3anano QyHKLi0 Yy = ~38 Buaiixirs:
x
1) sHaueHHs QYHKILI], AKIIO 3BHAYEHHA apryMeHTy JOpiB-
HI0€ —4; 0,9; 18;
2) 3HaYEeHHs apryMeHTy, OIPU AKOMY 3HaUYeHHA QyHKIil
nopisHIOE 6; —0,3; 8.

Ilo6yayiiTe rpadik GpyHKIIL y = — ) Kopucryouucs rpa-

dikom, 3HANAITH: i

1) sHaueHHs QYHKILI], AKII0 3BHAYEHHS apryMeHTy JOpiB-
HIoE 4; —1;

2) 3HAYEHHS apryMeHTY, IPU AKOMY 3Ha4YeHHA (QyHKIil
nopiBHIOE 2; —8;

3) 3HaueHHsA apryMeHTy, NpU AKUX (DYHKIisA HabOyBae
JOJATHUX 3HAYEHb.

ITo6yayitte rpadik dyuknii y = —. Kopucryrouucs rpa-

dikoM, 3HAHAITE:

1) 3HaYeHHA PYHKII, AKIIO 3HAYEHHS apryMeHTy JOpPiB-
Hioe 2; —10;

2) 3HAYEeHHA apryMeHTY, IPU AKOMY 3HaUYeHHA (QyHKIil
JIOPiBHIOE 5; —2;

84



10. OyHkuja y = % T2 ii rpacik

3) 3HaueHHs aprymMeHTy, OpH SKUX (yHKIiA HabyBae
Bi’eMHUX 3HAYEHbD.

324.° He Buxkonyioun modyxoBu rpadika QyHKIii y = %?— , ycTa-

HOBiTBb, UM NMPOXOAUTH rpadik uyepes3 TOUKY:

1) A (-4; -7); 3) C (0,5; 14);
2) B (14; -2); 4) D (0,2; 140).
325.° He Bukonyloum mobygoBm rpadika ysHrnii y =—11x§,
YCTAHOBITH, YA NPOXOAUTH I'padik yepes TOUKY:
1) A (-6; —8); 8) C (0,3; -16);
2).B (12 —4); 4) D (0,4; —120).

326." Ha pucysky 8 300parkeHo rpadik 3ajeKHOCTI yacy ¢ pyxy

3 MyHKTY A A0 nyHKTY B Bix mBuzakocti v pyxy. Kopuc-

TYI0UNCh IrpadikoM, YCTAHOBITH:

1) 3a aKwmit yac MOKHA JICTATUCA 3 IYHKTY A 0 IyHKTY B,
AKINO pyxaTucs 3i mBuakicTio 8 km/ron, 24 KM/rox;

2) 3 AKo0 MBHAKiCTIO Tpeba pyxarucsd, mob gicraTucs
3 NyHKTY A 10 myHKTY B 3a 3 rojg; 4 rox;

3) yomy AOpiBHIOE BijcTaHb Mixk myHKTamMu A i B.

327. IporsaHuii peocTaT mif’eAHAHO A0 OJOKY KUBJIEHHS

(puc.9). Onip peocrara R 3aleXHUTh BiJi MOJOMXKEHHS
NOB3YHKA i Moske 3MiHOBaTHCA B Mexxax Big 0 no 6 Om.

roj

peocraT

®

T |

2]

S

no

1 [IOB3YHOK

216 20 24 28 32 36 40 44 48 |

v, KM/TOR
Puc. 8 : Puc. 9
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§ 1. PALIOHAJIbHI BUPA3K

Kopucrymounucs rpadikom 3ayierx-

HocTi cuam crpymy I Bix omopy R

(puc. 10) 3a ymoBH, 110 Hampyra Ha

KIHIAX peocTraTa 3aJIMIIAETHCHA He-

B
=]

3MiHHOIO, YCTAHOBITH:

1) yomy AOpPiBHIOE cUJIa CTPYMY, AK-

Q@

et

1o omip gopiBHIOE 2 OMm;

»

2) npu AKOMY 3HA4YEHHi OOpY CHUJIa

CTpyMy AopiBHIOE 3 A;

-

3) CKiTbKY BOJIBT CTAHOBUTH HAIIPY-
ra Ha KiHIOfX peocrara.

no

328." 3uaiiniTe 3HaYeHHA k, IpH

- AKoMy rpadik pysKuii y = L
0 > 4 R,Om x
IIPOXOJUTH Yepe3 TOUKY:
oo 1) A (-5; 4); 3) C (1,5; -8).

5 (3:-2)

329." I'padik pyHKIii y = % IpoXoauTh yepes ToUKy A (10; 1,6).

Yu npoxoxauts rpadgik miel pyHKIII yepe3 TOUKY:
1) Bi(1:5-16)3 20 € (=2:08)7

330." IlobyayiiTe B ofHiM cucTeMi KoopAMHAT rpadiky HYHKIiNA

4 . e
Y =— 1Y = X 1 BU3BHAYTE KOOPAHUHATH TOYOK 1X INEPETHHY.
X

331." PosB’axiTh rpadiuyHO piBHAHHSA:

1) 2-4-x 2) poRLiBy Ay w g
x X X

332." PosB’siokiTh rpadgiuyHO PiBHAHHA:

1) el 2) 2x = 2; T
fi o\ X X

333." Po3B’saxkiTh rpaiuHo cucTeMy PiBHAHB:

334." PosB’siakiTh rpadiyHo cucTeMy PiBHAHB {

=4, -y=1
4y = x; xy = 2.

XY =9,
y—-x=4.

335." YeranosiTh rpadiuHo KinbKicTs PO3B’A3KiB CHCTEMH PiB-

HSAHBb:
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10. OyHkuia y =§ Ta ii rpagik

1) {xy T 2) {xy i 3) {xy i

x+3y=0; x-3y=0; 3x -2y =6.
336." YceraHoBiTh rpadiuHo KilbKicTh pO3B’A3KiB CHCTEMH DiB-
xy = -8,
HAHb
2x + 3y = 6.

337." 3mnaiifiTe KoOpAMHATH BCix TOYOK rpadika GysHrmii
y= % , v Akux abcuuca i opAnHaTa piBHI.

338." BHaiiAiTh KOOpAMHATH BCiXx TOYOK rpadika dysxrmii

25 : :
y=-=, y akux abcumca i opAuHaTa — I[POTHUIEHKHL
X

qucJa.

339.” TlobyayiiTe rpadik GyHKIil y = l_fc—| :
340.” TTobyayiire rpadik GyHKIII:
—2x +10, axmo x < 2,

——2—, aKmo x < —1, 12
X

D= 2) y= i, AKIO 2 < x < 4,

X+ 3, aKkmgo x > —1; LA
341." ITobyxnyiiTe rpadik GyHKIiI:
—%, AKIO X < —2,
y=142, akmo -2 < x <2,
%, AKIO X > 2.

342.” IlobyayiiTe rpadik GyHKII:

9x - 18 5x% -5

1 == 2 — %
)y x2—2x’ )y it
10x% - 40

343." Ilobynyitre rpadik Pysrmii y = — iy
b Nl 5

I BNPABWU ANA NOBTOPEHHSA

344. JloBeaiTs, 110 IPH BCiX AONMYCTUMHUX 3HAUYEHHAX 3MIHHUX,
AKi MicTUTH BUpas, 1Oro 3HAYEHHSA He 3aJIEXKMUThH Biji 3HA-
4eHb a i b:

a2—b2.( a+b b )_ b
a+3b \a®-2sb+b® a®-b%] a-b’
87




§ 1. PALIOHAJIbHI BUPA3U

345. Po3B’s1:KiTh piBHAHHS:
3 G 1 il 5 )
5x+25 2x-10 x%_25

346. 1liny madu 3ausunau Ha 30 % , a yepes AesAKUU Jac i BA-
muiaa Ha 30 % . Ak smirmnacsa, 30igbmIMIacsa YU 3MeH-
mmiacd, niHa madu MopiBHAHO 3 IOYATKOBOIO i HA CKiIb-
KU BificoTKiB?

347. (3adava Cynv-I[3u'.) JIBa 4ONOBIKM OTPUMATH MOHETH,
AK1 BOHM IIOBMHHI IOAIJIMUTH MiK cO00I0 TaK, III0 KOJH O
MOHET, SKi MaTuMe OAWH 3 HUX, AOAATH HOJOBHUHY MOHET

Ipyroro, abo 10 MOHET, IKi MaTuMe APYTrU#, OJaTH % MO-

HET IIepIoro, To B 060x Bunaakax oyae 48 moner. CKinb-
KU MOHET OTPUMAB KOXK€H 3 Hux?

348. dximo amxHUK Oyae pyxarucd 3i mBuakictio 10 xm/ropx,
TO AiCTAHETHCH IYHKTY MpU3HAYEeHHs HA 1 rop misHiime
BiJi 3aIJIAHOBAHOrO 4acy NMpuOyTTs, a AKII0 PyXaTUMeThb-
ca 3i mBugKicTio 15 kM/roxg — To Ha 1 rozg panime. 3 AK0I0
MIBUJKICTIO BiH IIOBUHEH pyXaTHuCH, 100 IpubyTH A0 MyHK-
Ty OpU3HAYEHHS B 3aIllJIaHOBaHUM 4ac?

e YYUMOCH POBUT HECTAHAAPTHI KPOKW

349. Koxxuwnii 3 Tprox yuHiB Bunucas 100 pizaux ciis. Ilicasa
IIBOTO CJIOBA, SAKi 3yCTpijiucsA He MEHIIE JBOX pasis,
BUKDECJUJIN. ¥ Pe3yJIbTAaTi B OZHOTO 3aJIMIIMIOCH 45 CIiB,
y apyroro — 68, a B Tperboro — 54. JloBeniTs, mio mio-
HalMeHIe OJHEe CJIOBO BHIIMCAJH BCi TPOE.

3ABJIAHHA B TECTOBIA ®OPMI «IEPEBIP CEBE» Ne 3

2

1. Po3B’siokiTh piBHAHHSA xx—:igg =1

A) -10; 10; B)10: - B) =10° I') xopeHiB HeMae.
x-10 £Y

x*-100

A) —-10; 10; B) 10; Byi=10; I') kopeHiB HEMAE.

.

2. Po3B’skiTh PiBHAHHSA

! Cynp-13u — KuTalicbKuii MaTeMaTHK, axuit sxuB y 111 um IV cr.
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3aBfaHHA B TECTOBIN opmi «[epesip cebe» N2 3

3. fIka 3 HaBeJeHUX PIBHOCTEH € MPABUJILHOIO?

A) 107 = ~1000; B) (-2)° =—%;
£5
G LI bl el
B) (—1 5) =-2; 1) L = -40.

4. fIx 3anucyIOThH y CTaHZApPTHOMY BUrasAxai yuciao 42 0007?
A) 4,2-10% B)4,2-10% B) 0,42-10°% I 42-10°.

5. Ak 3anmcyoTh y BUIIALL ,ueca'rxonoro Apo0y dYucyIo
6,3:107°?
A) 0,63; B) 0,063; B) 0,0063; TI') 0,00063.

6. IlomaiiTe uucao % YV BUIVIAZL CTeNeHs 3 OCHOBOIO 5.
A) 5% B) 5% B) 5% )55

7. Yomy nopiBHoe 3HaueHns Bupasy (1,7-10%)-(6-107%)?
A) 1,02-10°% B) 1,02-10% B) 10,2-10°% TI') 1,02-10".

-2, o-b
8. 3HalaiTh 3HAUEHHS BUPa3y - —
e 81, 2778

: B ; i
A) 81; B) o B) 2T I) e
9. fIka 3 gaEMX (QYHKIINA He € 00ePHEHOO NPOMOPIiHHICTIO?
3 3 3 3
A y==p By=-=: Blys— Dy==%.
x x 2x

2
10. Ha ogaOMY 3 PHCYHKiB 300paskeHo rpadik GyHKIIl y = — 4
X

YraxiTh ueﬁ PHCYHOK.

Uyl \\Jl i
Tt e TR iaT T

11. Ilpu axomy 3HadeHHi k rpadik GyHKIII y = s IIPOXOAUTh

yepe3 Touky A (—3; 0,6)?
A) -1,8; B) -0,2; B) -2,4; 1)—38,0.
2
12. Posp’skiTh pipmamna =1 - 3x+1_ 4’; =
x+4 4-x 27 <16

A) 0; 4; B) —4; 0; B) -4; ) 0.
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§ 1. PALIOHAJIbHI BUPA3U

._‘

VVVYYVY

MAaCYMKU
Y ubomy naparpadi:

6yno BBEAEHO Taki NOHATTA:
pauioHansHWA apio;
ApoboBuin BMpas;
pauioHanbHW BUpa3;
[OMNYCTUMI 3HAYEHHSA 3MIHHWX;
pauioHanbHe PiBHAHHSA,;
PIBHOCMNbHI PIBHAHHS;
CTeniHb 3 LiIMM NOKa3HNKOM;
CTaHAAPTHUM BUMNAA YUCna;
obepHeHa NPONoOpPLNHICTb;

VvV V

v ¥

BU HaBYMNUCA:

CKOPO4YBaTV paLjioHanbHUM Apid;

BMKOHYBATU Aii 3 pauioHanbHUMu gpobamu;

PO3B’A3yBaTV [leAKi BUAW paLliOHaNbHUX PiBHSHb;

NiAHOCUTU YNCA OO HYNBLOBOMO CTENeHs | CTeneHsa 3 Linum
Bifl'€MHVIM MOKa3HWUKOM;

A

¥ ¥

BY BUBYUNN:

» OCHOBHY BNacTtuBicTb apoby;

» BNACTUBOCTI PIBHOCUNIbHUX PIBHAHD;

% BNACTUBOCTI CTENEHA 3 LiNNUM NOKa3HUKOM;

» [enKi BNacTMBOCTI yHKUIT Y = 5;
x

BU Ai3HaNUcs, Wo rpadikom PyHKUii Y = s’ (irypa, fiKy Ha3uBaloTb
rinep6onoio; %

BM MO3HANOMMUAUCS 3 rpadidyHUM METOAOM PO3B’A3yBaHHA PiB-
HAHb.
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§2. KBALPATHI KOPEHI. OINCHI YNCTIA

® By fi3HaETecs Npo Aeski BNACTUBOCTI yHKLT y = X.

® (O3HanoMuTecs 3 HOBOIO Hi€l0 «10DyBaHHA KBaAPATHOrO
KopeHs». [Ina Bac craHe 3po3yMinuM, WO ANS BUBHEHHS
HaBKO/IULLUHBLOTO CBITY PaLiiOHaNIbHMX YMCeN HelOCTaTHBO.

® By BMBYMTE BNACTUBOCTI HOBOTO MaTeMATUYHOro 06'ekTa
«apuMeTUYHU KBagpaTHUM KOPiHb». HaBunTeca cnpo-
LLlyBaTX BMPa3u, AKi MIiCTATb KBaApaTHi KOPeHi.

m dyHkuis y = x* Ta i1 rpagik

ITosraunmo uepes3 y miolny KBaapara 3i croponomo x. Tosmi
Y =%

SIKII0 3MiHIOBATH CTOPOHY X KBajpaTra, TO BiAMMOBiAHO 3Mi-
HIOBaTUMETHhCA 1 Horo mioma y.

3po3yMiJIo, 110 KOKHOMY 3HAYEHHIO 3MIHHOI X BiJ[IIOBiZIa€e enu-
He 3HaYeHHA 3MiHHOI y. OTiKe, 3aJI€KHICTH 3MiHHOI Y Bif 3MiHHOI
X € QyHKIiOHANBHOIO, a (opMyna y = x° 3azae (QYHKIO.

Posrasuemo ¢yHKnio y = x°, 061acTIO BUBHAYEHHS SKOI
€ Bci ymena. ¥ Tabauni HaBeAeHO NedAKi 3HAYEHHS apryMeHTy
i BigmoBigHi IM 3Ha4YEeHHA (PYHKIII.

x|-3]|-2,56{-2]-1,5|-1(-0,56{0] 0,5] 1 {1,5| 2 | 2,56 | 3
y916,25| 4 {2,25| 1 {0,25/00,25| 1 (2,25 4 | 6,25 | 9

ITosHaUMMO HA KOOPAWHATHIN IJIOLINHI TOYKH, KOOPAUHATH
AKHUX HaBeneHo B Tabmuni (puc. 11).

YA YA
il L]
. . . L]
L R yO 'A
o A
° . . .
1 hed 3 1 b
L o | o
o] e i ole Ll
0 x X 0 X, X
Puc. 11 Puc. 12

91



§ 2. KBALLPATHI KOPEHI. OINCHI YNCIIA

YumM 6iabIIe TOYOK, KOOPAUHATH AKUX 3aJ0BOJILHAIOTH PiB-
HAHHIO y = X°, MO3HAYMMO, TUM MeHIIe OTpUMaHa Girypa
(puc. 12) BigpisuaTumersesa Big rpadika GyHKHIIl y = s

Ilapa (0; 0) € po3B’s3KoM piBHAHHA y = x°. Omxe, rpadik
naHoi GyHKOii IPOXOAUTH Yeped modaToK KoopAauHAT. OcKiab-
kuy=2x"1ix*>0, 10y >0, T06TO0 Cepes MO3HAYEHUX TOUOK
He MO)Ke OyTH TaKHMX, [0 MalOTh Biy’€MHi OpAHHATH.

O6sacTio 3Ha4YeHs QyHKOIT ¥ = x° € Bei HeBix’emui uncrna.

Ockinbku x> = (—x)?, TO MOKHa 3pOOMTH BHCHOBOK: SIKIIIO
Touka A(x,, y,) HajexuTh rpadiky QyHKNiI, TO i TOUYKa
B (—x,, y,) Takox HaJexkuTh rpadiky (puc. 12).

Ax6u BHasocs MO3HAUUTH HA KOOPAMHATHIN ILJIOIIHMHI BCi
TOYKM, KOOPAUHATH AKUX 3a[0BOJBHAIOTH PIBHAHHA § = X, TO
orpumanu 6 Girypy, AKy HasuBaioTh mapabosoro (pmc. 13).

Touka 3 xoopaunatamu (0; 0) moxinae mapabony Ha ABi
PiBHI YaCTUHU, KOXKHY 3 AKHX HAa3UBAaIOTh BiTKOI mapaboim,
a caMy TOUYKY — BEPIIMHOXO IapadoJiu.

Y Tabauni HaBeAeHO BJIACTUBOCTI GyHKIII y = x°, BuBueHi
Yy IIbOMY IIYHKTi.

|O6aacts BusHatenns Vei unena

'OGiacTh 3HAYEHD Yci HeBin’emMHi uncaa |
[ pathlee " 0T e SRR O
Hyns dysknii (3HaueHHA apryMeHTy, | x = 0

‘\ IpY AKOMY 3HA4YE€HHA MYHKIIII qOpiB-

lmoe 0) Bet el ; ]
vk 0
;M Lyl=|x3\
:] \
& \ 4
v
- )
man PR R R T |
i o]
I} Ao iB| [ [=x
Puc. 14

92



1. OyHkuis y = x” 1a ii rpadik

NPUKNAL
PosB’skiTh rpadivno piBHAHEA x° = x + 2.
Pozé’azanus
B oxmiii cucreMi KoopamHAT moOyAyeEMO rpadiku GyHKIIN
y=x"iy=x+ 2 (puc. 14). Ili rpadiku mepeTnHAIOTLCH ¥ ABOX
TOuKax, abcoucu AKX AopiBHOOTE 2 i —1. IlepeBipka mix-

TBEP/KYE, IMO 3HAWJEeHI 3HAUEHHS € KOPEeHSAMH JaHOTO piB-
HSAHHA.

»

® 1. Lo € 0bnacTio BU3HaYeHHa dyHKuiT y = x*?

2. LLlo € obnacTio 3Ha4eHb yHKUiT y = x*?

3. fika dirypa € rpacikom dyHKUIT y = x*?

4. Npu AKOMY 3HaYeHHI apryMeHTy 3Ha4eHHs PYHKUIT y = x* AOPIBHIOE
Hyno?

5. MNopiBHANTE 3Ha4eHHs DYHKUIT ¥ = X% NPy NPOTUNEXHUX 3HAYEHHSIX
aprymMeHTy.

RN P NS PRI IS B WU

350.° ®yrknio 3azano GopMyIoo0 ¥ = x°. 3HAKIIT:

1) sHaveHHsa QYHKII], AKINO 3HAUEHHS apryMeHTy JOpiB-
Hioe —6; 0,8; —1,2; 150;

2) 3HAYEeHHA apryMeHTY, [IPU AKOMY 3HaYeHHA PyHKIii
mopisaIOE 49; 0; 2500; 0,04.

351.° He BukoHyo0un nobynosu rpadika ¢pyskmii y = x°, Bu-
3HA4YTe, YU NPOXOAUTH IIeil rpadik yepes TOUKY:
1) A (—8; 64); 3) C (0,5; 2,5);

2) B (-9; —81); 4) D (0,1; 0,01).

352." He BUKOHYIOUHM MOOYA0BU, 3HAUAITE KOOPAUHATH TOYOK
neperuHy rpadikis dysknii y = x* i y = 4x — 4. IToby-
nyire rpadiku gaEnx (QyHKIiN i mosHauyTe 3HaMeHi
TOUKH.

353." Poss’skiTh rpadiuyHOo piBHAHHSA:

)l ea= 13 . 2)al~ 20~ 8= 05 8) ==,

R |00

354." Poss’sxkiTh rpadiyHO PiBHAHHS:
Dat=—4x-3; 2)x*-3x+5=0; 3) x2+%=0.
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§ 2. KBALIPATHI KOPEHI. AINCHI YACNA

355." YcranoBiTe rpadgiuso KinbKicTh pO3B’A3KiB cuCTEMH

PiBHAHB:
WL L

U= x-y+6=0;
2) (T 4y I e

y=-2 2x + 5y =10.

356." YeranoBiTh rpadiuyHo KidbKicTh pPO3B’A3KIB cHCTEMH
PiBHAHB:
s MR AL

1) y =X, 2) y = At

3x + 2y = —6; x-3y=-3

357." ®yukuio f 3agano y Takuii crnocit:
4, agmpo x < — 2,
f(x)=4x" axmo -2<x<X ;
2x —1, akmio x = 1.
1) 3maiiairs f (-3), f (-2), f (1), f (1), f (3), f (0,5).
2) IloOyxyiiTe rpadik gaHoi MyHKIIL.
2x + 3, AKmo x < —1,
358." ano dyuknio f (x) ={x% akmo —-1<x<2,
4, axmo x = 2.
1) 3uaiizaits f (-4), f (-0,3), f (1,9), f ), f (-1), [ (2).
2) IloGyayiiTe rpadgik gaHOL MYHKIII.

5 <0,
359.” Nano dpysKuio [ (x) = R
x+1, axmo x > 0.
1) 3maitaits f (—7), f (0), f (2).
2) IlobyayiiTe rpadik gaHOol DYHKILIIL.
6
-, < -1,
360.” Maso dyukmio f (x) =4 =x B
x%, axmo x > -1.
1) Bmaiigits f (—12), f (1), f (-0,9), f (3), f (0).
2) ITobyayiiTe rpadik gaHoi PyHKILII.
361.” ITobyayiire rpadik GyHKIII:

3 2 4 2
1) e Bt A g9y = ELode

s 1408 Pt
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M. OyHkuis y = x* Ta i rpadik

Yyl YA
\
\
\
\ \ /
0 i ol 1 %
a) 0)
Puc. 15

; 3
362." IloGyayiite rpadik Qyskmii y = .
X
363.” 3uaiiaiTe o6aacTs BU3HAYEHHS, 00J1aCTh 3HAYEHDb 1 HYJIL
dyuknii y = —x°. Iobyxayiite rpadix miei GyHrmii.
364." IlobynyiiTe rpadik piBHAHHA:
htin =0 Ayl

@-p*+@-»° ' y-=x

365." ITo6yayitTe rpadik piBHAH-

f—y

x+2*+@y-9°

366." Bapaiite dynKmio, rpadix
AKO01 300pakeHo Ha PUCYH-

Ky 15, y cmoci6, akuii Bu-
KOpPUCTaHO B 3amadi 357. /
367." Bamaitte dyHKIio0, rpadix
AKOI 300pakeH0 Ha PHUCYH- 0

Ky 16, y coocib, axuii BHU-
KOPHUCTAaHO B 3amadi 357. Puc. 16

—

(15

=Y

i BNPABWU ANSl NOBTOPEHHSA
368. IToBeaiTh TOTOMKHICTH:
(a+b)2_( a +a2+b2 a

VSUR 0 i T SRR L
369. Po3B’siskiTh piBHAHHSA:
G a3 e e O

x-2 x 22 -2¢"
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§ 2. KBAOPATHI KOPEHI. OINCHI YACNA

370. loseaits, mo 3HavenHsa Bupasy 27° — 97 kparre 48.

371. 3 nBOX MYHKTIiB, BificTaHp MiK SKUMH A0piBHIOE 30 KM,
O/lHOYACHO HA3yCTPid4 OAUH OJHOMY BHMIILIK JBa IIiIIOXO0-
Ju i gycrpinuca uyeped 3 roxg 45 xB. AxkOu oguH 3 HUX
BUMIIIOB Ha 2 IO/ paHile 3a APyroro, TO BOHU 3yCTpiaucs 6
uepes 4,5 roj micas BUXOAY MePIIoro. S3HANAITH HIBUAKOCTI
KOJXKHOIO IMiIIOXo/a.

|| rOTYEMOCA A0 BUBYEHHS HOBOI TEMU

372. 3HaiifiTh CTOPOHY KBajApaTa, IJIOMA SKOTO AOPiBHIOE:

1) 25 cm?; 2) 1600 am?; 3) 0,04 m°.
373. Po3B’sxKiTh piBHAHHA:
1) x* =09; ) x2 o 39
49
374. IIpu AKUX 3HAYEHHAX 4 PIBHAHHA X° = @ He Ma€ Ko-
peHiB?

375. Ilo6yaysasmu rpadikm Gysknii y = x°i y = 1, sHaiigiTh
KOODJAMHATH IX CHiTBbHUX TOYOK.

jo YHUMOCS POBUTU HECTAHAAPTHI KPOKU

376. Harypanbhi yncna x, y, ztaki, mox + y, y + 2, x + z —
npocti uncnaa. JloBexiTs, 1o cepex umcen x, y, 2 € IpHU-
Ha¥WMHi ABa 4mcia, siKi JOpiBHIOIOTH 1.

KeagpaTtHi kopeHi.
ApudMeTUYHNI KBaapaTHUN KOPiHb

PosrnsaneMo kBagpar, miIoiia SKoro AopisHioe 49 cm’. Hexai
IOBXKMHA HOT0 CTOPOHM AopiBHIOE X cM. Toxi piBHaHHA x° = 49
MOYKHA PO3IJIAKATA AK MaTeMaTUYHY MOZEJb 3a7adi Ipo 3HAa-
XOJI’KeHHA CTOPOHU KBaJpara, IJIoINa AKoro JopisHoe 49 kBaj-
PaTHUM OJMHHUILAM.

KopeHaMu nporo piBHAHHA € yucaa 7 i —7, KBagpaTu AKUX
nopisa00OTE 49. KakyTts, mo uucna 7 u —7 € KBaApaTHUMH
KOpeHaAMH 3 yuciya 49.
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12. KeafipaTHi KopeHi. ApUHMETUHHUI KBaAPaTHUIA KOPIHb

Ospmavenns. KBagpaTHMM KOpeHEeM 3 YHCJIA @ HA3U-
BAKOTh YMCJO, KBAAPAT AKOro JOPiBHIOE a.

HaBegeMo KijnbKa IPUKJIALIB.
Kpazparaumu Kopedsamu 3 yucaa 9 € uucaa 3 i —3. Cupas-
mi, 32 =19, (-8 =09.

25 DAL 5
RBaApaTHI/lMI/I KOpeHAMHN 3 4Yucjia -z- € YHucaa 5 S i

2 2 2
Cnpasnai (é) =2 (—é) =25
i\ 43 2 4%

Ksagparaum xopesem 3 uucya 0 € Tinbku qucao 0.

OckinbKM He icCHye umcjia, KBaApaT AKOro JOPiBHIOE Bix’-
€MHOMY YHCJY, TO KBaJpaTHUN KOPiHb 3 BiJ’€éMHOro uyucia
He ICHYE.

HomaTHU KOPiHb PIBHAHHA x* =49, yucno 7, € BigmoBigm0
0 3ajadi mpo 3HAXOHKEeHHS CTOPOHHW KBajparta. lle umciao
Ha3UBAKTh apu(@MEeTHYHHM KBAaZpPaTHUM KOpPeHeM 3 YuC-
aa 49.

Oszuavenns ApudMeTHUYHMM KBAJAPATHHM KO-
peHeM 3 uMCiIa 4 HAa3WBAKOTHh HEBiX'€MHE 4YMCJO, KBajapaT
AKOro NOPIBHIOE @.

ApudmMeTUYHMNA KBaAPATHUNA KOPiHB 3 UHCJA @ IO3HAYAIOTh
Ja. Brax V HasuBaioTh 3HAKOM KBaJpaTHOr0 KopeHa abo
paguxanoM (Big JIATMHCHKOIO cJIoBa radix — KOPiHb).

Bamuc Ja umraioTs «KBaZ[paTHUM KOPiHb 3 @», OIYCKAIOUYHN
IPY YUTAHHI CJIOBO «apu(pMEeTUYHUN» .

Bupas, skuii cTOiTh IiJ 3HAKOM pajuKaja, Ha3UBAIOTh M-

KopeHeBuM Bupaszom. Hanpuxmaan, y sanucy vb—5 aBouseH
b — 5 € migKOpeHEeBUM BUPaA30M. 3 O3HAUEHHA apuU(pMeTUIHOI0O
KBa/[PATHOTO KOPeHs BUILIUBAE, 1[0 Ni0KOpeHeaUll 8Upa3 modxce
Habyeamu miavKu Hegid e MHUX 3HAYEHb.

Iliro 3HAXOmKeHHS apu(PMeTHUHOr0 KBAJpPATHOTO KOPEeHd
3 YMCJia Ha3UBAIOThH JOOYBAaHHAM KBaJpPAaTHOrO KOPeHd.

PosriiaHeMo KilbKa IPUKJAAiB:

J9 =3, ockinsku 3 > 01 32 = 9;

4 2
g% =9-, OCKLIBKU L6 01i (é) =g§;
4 2 2 2 4
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§ 2. KBAZIPATHI KOPEHI. OINCHI YACNA

J0 =0, ockimeku 0 > 01i 0% = 0.
Vaaraimi, akwo b = 0 i b* = a, mo Va =b.

dns 6y0v-aK020 He6id’ €EMHO20 HUCLA G CNLPAEEINUE0, ULO

Ja S Glad 2

Hampuknan, (\/2)2 =4 (\/5)2 = ( 5,2)2 AT

IligxkpecauMo, 1[0 OO IOHATTA KBAAPATHOTO KOPEHA MU
OpUANLINA, PO3B’A3YIOYN DIBHAHHA BHAY X° = a, ge a = 0.
KopeusiMu 1bOT0 PiBHAHHS € YHUCJIa, KOXKHE 3 AKUX € KBaJ-
paTHUM KOpeHeM 3 YHucJa d.

3HaXOIKeHHA KOPEHIB DiBHAHHA x* = a mpoimocTpyemo,
po3B’s3aBmIn rpadiuHo piBHAHEA x° = 4.

B oamiil cucremi KoopauHaAT 1obyayeMo rpadiku QyHKIIA
y=x"iy=4 (puc. 17). Touku neperuny nux rpadikis MaoTh
abcuucu 2 i —2, AKi 1 € KOPeHAMM 3aJaHOTO PiBHAHHSA.

3posymino, mo piBHAHHS X° = @ npu a < 0 He Mae KOpeHiB,
110 MiATBEePAKYIOTh rpadiuni MipkyBaHHsS: rpadiku MyHKIiH
y=2x"iy=anpua <0 coiTeHUX TOYOK He MaOTH (puc. 18).

IIpu a = 0 piBEAHEA x° = @ Mae exuHUI KopiEb x = 0.

I'pacdiuauit MeTon KO3BOJISIE 3POOUTH TAKUI BUCHOBOK: AKIIO
a > 0, To piBasHHS x> = a Mae gBa KopeHi. [lilicHo, mapaGosa
y = x* i mpaMa y = a, ge a > 0, MaoTL ABi CHiNBHI TOUKH
(puc. 18). IIpx MBOMY KOPEHAMH PIBHAHHA X° = @ € UMCIA Ja

jirla. Cmpaszi, (\/;)2 = a, (—\/21-)2 =

wY
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12. KsaapaTHi KopeHi. ApUDMETUYHUI KBaAPATHUIA KOPiHb

Hanpukiazn, piBHAHHA x® = 5 Mae /iBa KOpeHi: V5 i —5.
nPUKNAA 1
2
3HalAITH 3HAYEHHA BUPAa3y (—8 J2 ) .
Poszeé’azannsa
3acTocyBaBIIM MPABWJIO IIi[HECeHHS OOYTKY /0 CTeNeHs i To-
2
rosricts (Va) =a, orpumyemo:
2 2
(-842) = (-8)*-(V2) =64-2=128.
NPUKNAL 2
PosB’axiTh piBHAHHA: 1) %«/; -3=0; 2) Vl+vx+2 =2.
Poszé’sa3anns

1) Maewmo: %\/; =3 Jx =6. Toni x = 6% x = 36.

2) Maemo: V1+Vx+2 =2 1+vx+2=2% Jx+2=3;

x+2=38%x=17.

NnPUKNAL 3
Poss’sikits piBEAHRHEA (x — 5)° = 16.
Po3é’a3annsa
(x - 5)% = 16;
x—5=-4a60ox—-5=4;
x=1a0ox=09.
BigmoBigs: 1; 9.

NPUKNAL 4
Poap’ skiTh piBHsaHEa (3x — 1)° = 2.
Po3zé’a3anns
Bx - 1) = 2
3x-1=—/2 a6o 3x—1=x/§;

S <12 460 3x = 1% 3

x=1—\/5 abo x=—1—+ﬁ.
3 3
BigmoBigs: 1—3 2; 1+3J5.
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§ 2. KBALPATHI KOPEHI. AINCHI YNCIA

NPUKNAL 5
IIpy AKUX 3HAYEHHAX X MA€ 3MiCT BUpas:

1) V-5x; 2) \/_—35?

Poszg’aszanns

1) Bupas J-5x wmae 3MiCT, SAKINO MifKOPEHEeBHil BUpas —Hx
HabyBae HeBix'€eMHUX 3HaueHb. IliZKOpeHEBUI BUpAa3 € JO-
OYTKOM IBOX MHOXXHUKIB, OfVH 3 AKUX € BiJ)’€MHUM UHCJIOM.
Omxe, el 7o0OyTOK HaAOyBaTHMe HEBiJl'€MHUX 3HAUEHB, SKIIO
APYTUM MHOXKHUK X OyJe OIpUHUMATH HEJOJATHI 3HAYEHHS.

BigooBiags: mpu x < 0.

2) HaHuii BUpas Ma€ 3MiCT, SKIIO0 BUKOHYIOTHCA B YMOBH:
Ma€e 3MiCT BHpas \/;c_ i 3HAMEHHUK \/; — 2 BigMiHHHMHA Bin
HyJad. OToKe, IOBUHHI OJJHOYACHO BUKOHYBATHUCHA Bl YMOBH:
x>0iVx-2#0. 3sigcu x > 0i x # 4.

BigmoBigs: mpux > 01 x # 4.

NMPUKNAL 6
Po3B’sikiTh piBHAHHA: 1) V-x +Vx -2 =2;
2) Vx? -2x +Jx -2 =0; 3) (x+2)vx-2=0.

Poze’sa3auus

1) JliBa yacTHHA JaHOrO PiBHAHHSA Ma€ 3MiCT, SKIIO IiAKOpeHeBi
BHpasu —x i x — 2 oxHOYACHO HAOYBAIOTh HEBiJ €éMHUX
3HayeHb. Maemo: —x =2 0, Toxi x < 0. 3posymino, 10 IpH
x < 0 Bupa3 x — 2 HaOyBae TiIbKY Big’ eMHUX 3HaueHb. OTKe,
JIiBa YacTUHA JAaHOrO PiBHAHHA HE MAa€ 3MiCTy.

BignoBipge: KOpeHiB HEeMaE.

2) JliBa yacTuHa AAHOrO PiBHAHHSA € CYMOIO ABOX HOAAHKIB,
KOXKEeH 3 AKUX MOKe Ha0yBaTH TiILKY HEeBiJl’€MHUX 3HAUCHbD.
Topai ix cyma gopiBHIOBATHUME HYJIIO, AKI0 KOXKEH 3 TOJaHKiB
JopiBHIOE HYM0. OT)Ke, OAHOYACHO MAlOTh BUKOHYBATHUCS ABi

ymoBu: Vx®—-2x =0 i Yx—2 =0. Ile o3Havae, mo Tpeba
3HAWTH CHIJIBHI KOPEHiI OTpPUMMAaHUX PiBHAHL. Y TAKUX BH-
MagKax KakyThb, [0 Tpeba pos3B’A3aTU CUCTEMY PiBHAHB:

vx?-2x =0,
Nx-2=0.
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12. KBagpatHi KopeHi. ApudMETUHHNA KBAAPaTHUIA KOPiHb

{x2—2x=0, {x(x—2)=0, {x=0a60x=2,
Maewmo:

=2 =05 =) =125
Po3B’A3KOM OCTAHHBLOI CHCTEMHU € YUCJIO 2.
BignmoBigs: 2.
3) BUKOPUCTOBYIOUM YMOBY PiBHOCTiI J0OYTKY HYJIIO, OTpPH-
MYEMO: ’
x+2=0a60 Vvx—-2=0;
x =-2 abo x = 2.

ITpore npu x = —2 Bupas vx —2 He mae 3micry. OTike, nane
piBHAHHS Ma€ €AUHUN KOPiHb X = 2.
BigmoBigs: 2.
? S MR SRR SRR R L S Bt S Sl SRS A RS e RS N R At e
e 1. LLlo Ha3mBalOTb KBAAPATHUM KOPEHEM 3 Yncna a?
q 2. LLlo Ha3uBaloTh apudMETUYHNM KBaAPaTHUM KOPeHeM 3 Yncia a?
| . Ik N03HaYalTb apPUMMETUYHUI KBAAPATHWI KOPIHb 3 Yncna a?

. SIK Ha3uBaloTb 3Hak v ?

. fik yvTaioTb 3anmuc Va ?

. $IK Ha3MBalOTb BUPA3, AKWA CTOITL Nif 3HaKOM paaukana?

. Akux 3HaYeHb MOXe HabyBaTK NigkopeHesu BMpas?

. K Ha3MBalOTb A0 3HAXOOXEHHA apUPMETUHHOro KBagpaTHOro

i KOpeHs 3 4ymcna? B

9. YoMy [OPIBHIOE 3HaYeHHA BUpa3y (Va) s Oyab-fKoro Hesia'-

€MHOro Yucna?

10. CKinbkv KOpeHiB Ma€ piBHAHHA x° = a npy a > 0? YoMy BOHM
LOPIBHIOOTL?

11. Y1 Mae KopeHi piBHAHHA x> =anpra = 0? npua < 0?

NGOV AW

377.° Yomy mopiBHIOE KBaJpaTHHM KOPiHb 3 yncaa 16?7 3 umc-
na 1? 3 uucaa 0? Yomy mopiBHIOE apU(MeTUYHUN KBaJ-
paTHUM KOpPiHb 3 IUX UYUCea?

378.° Yu ¢ NPaBUIBHOK PiBHICTH (BigmoBigh oOI'pyHTYiiTE):

1) V25 = 5; 3) V36 = -6; 5) 40,81 = 0,9;

2) V0 =0; 4) J0,4=0,2 6) V10 =100?
379.° 3maiifiTe 3HaueHHS apudMETUYHOTO KBaAPATHOIO KO-
peHs:

1) J9; 2) \/49; 3) V100; 4)/225;
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380.°

381.°

382.°

383.°

384.°

385.°

§ 2. KBAIPATHI KOPEHI. AINCHI L'II/ICJ'IA

5) 0,25; B).A1,865 7 . 11) \/7 14) 3—
6) V0,01; 9) V400; 12) \/;; 15) 4/0,0004;
7) JL,21; 10) V3600; 13) 1%; 16) /0,000025.

3HaiiTh 3HAYEeHHSA apu@METUUYHOTO KBAJAPATHOIO KO-
peHs:

1) V36; 4) J0,04; 7) V2500; 10)
2) V64; 5) J/0,49;  8) /10 000; 11) /0,0009;
3) V144; T SR S 12) J/0,0196.

121
Yu mae 3micT BUpas:
2
1) V2; 3) V-2; 5) (V=2) 2
2) —/2; 4) J(-2)%;
ApudpmMeTnuHNN KBaJAPATHUN KOPiHH 3 AKOro 4Yucia

JOPiBHIOE:

1)4; 2)0; 3)0,8; 4)2:11-; 5)1,6; 6)—9?

Kopucryounuch Tabaunero KBaipaTiB HaTypaJbHUX YHCe,
po3mMiiieHow Ha ¢op3ani, 3HAUIITH:

1) V484; 4) \/5929; 7) /68, 89;

2) \[72—9; 5) \/5’75; 8) \/WG;

3) V1156; 6) \14,44; 9) /384 400.
SHAUIIT:

1) V841; 3) V/9,61; 5) \/72,25;

2) V1296; 4) J10,24; 6) /672 400.

Kopucryounchk MiKpOKaJbKYJIATOPOM, 3HAUAITH 3HAUEH-
HA KBaJpaTHOrO KOpeHs (pesyjabTaT OKPYIJIITH OO CO-
THUX):

1)V2 2)V7; 3)V34; 4)J1,8; 5) 4/2,430.
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12. KBagpaTHi KOpeHi. ApUdpMETUYHWIA KBaAPaTHUI KOPiHb
386.° KopucTyouuch MiKPOKAIBKYJIATOPOM, 3HANUAITH 3HAYEH-
Hf KBaJPATHOTO KOpeHs (PesyJbTaT OKPYTJITh 0 COTUX):

1) V3; 2) 5,1; 3) J40; 4) J12,56.
387.° 3HaiAiTh 3HAYEHHA BUpAa3y: .

1) (7' Gt g (_fa) -

2
(&2 m B e (E)
g 2

3) (V11)°; 6) (—j;] ; 9) (-0,3v2)".
388.° O0uucCIiTh: ¢

1) (V6)’; 3) (3v2)’; 5) ( -‘{g)

2) (21)°; 4) (-45)’; 6) (ixfz-e)
389.° 3naiifiTh 3HAYEHHA BUpPA3y:

1) V16 +9; 7 -\/o 09 - 2;

2) V16 +/9; 8) —2\/0,1 6+0,7;

3) V36 — V49; 9) (vV13)’ -3-(V8)";

4) 36 - J49; 10) %.(J—)z—(l\/ﬁ)zz

5) 54 — V/25; 11) 50- ( ! 2)2;

6) /0,81 ++/0,01; 12) J4.5% - 62.
390.° O0uuc/iTh 3HAUEHHA BUPa3y:

1) V3 ++/36; 4) -Jgo 0 + 0,2+/1600;

2) V72 - /64; 5) (2J_) ~3(v21)";

391.°

3) 16 - /225;

6) V10* -4 .3%

3HaliTh 3HAUEHHA BUpPA3y:

1) V12 +a, axmo a = 0,25;

2) V7 -3b, akmpo b = 2;

3) v2a - b, akmpo a = 34, b = 19.
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§2. KBAJJPATHI KOPEHI LINCHI ‘-WICJ'IA

392.° 3gaiigiTe, 3HAYEHHA BUPAa3y:
1) V27 + m, axmo m = 54;

2) vm -3n, askmo m = 0,13, n = —0,04.
393.° Po3B’saxKiTh PiBHAHHA:

1) Jx =9; 3) Vx -0,2=0;
2)&:%; 4) Jx+7=0.

394.° Po3p’aKiTh PIBHAHHA:

1) Vx =20;  2) Jx =-16; 3)J"——_0

395.° Po3B’AxKiTh DiBHAHHSA:

) a*=265° 2)x'=0,49: 3)x’=8; 4)x' =-25,
396.° Posp’sKiTh PiBHAHHA:

1) x*=100; 2)x*=0,81; 3)x*=17; 4)x*=3,6.
© 397." 3uaiijiTe 3HAUEHHS BHUPA3Y:

8
1) -0,06 /10 000 + —— - 2,5/3, 24;
) V256

2) V64 - /6,25 +/2° +17;

3) /1%—15 + 3,/7% ~0,6+/3025;
2
4) (% \/ﬁ) +/26% - 242;
5) (3v8)" +(8+3)" -2(v24)’;
6) V144 : /0,04 — /2,56 - /2500.
398." 3naiiaiTe 3HaAYEHHS BUPA3y:

1) 0,15 \/3600 ~0,18200 + (10./0,08)";

2RI U LD, Ll 2 2%
2)\/56—— 14 116 +/82 +15%;

3) (-—8\/% iy ——\‘1':;44-\/12,25) :(0,1v13)".
399." [Ipu AKUX 3HAYEHHSAX X Ma€ 3MiCT BUpas:
1) Jx; 2) V=x; 3) Vx?; 4) V-
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12. KBagipatHi KopeHi. ApUdpMETUHHUI KBaAPaTHUIA KOPiHb

5) Vx-8;  8) J(x-8)% 11) fl S NETE
X

6) V8—x; 9) —(\/_1—8_);; 12) Vx -N-x;  15) {-|x};

Dyl Be 10) el e e e
Yo )J}'-s _)JZ-JI )|xl

400." Ilpu AKUX 3HAYEHHAX Y MA€ 3MiCT BUpas:

1) 2y; 3) Vv’ 5) V-y*; 7) \/;1_1;

)8ty 6 s 8) —r—?
\/; \/; +1
401." Po3B’ssKiTh PiBHAHHA:
1) Bx-4=0; 3)Box-4=6; 5) ~2_=09;

Vx +3
2) Vbx—4 =0; 4)-‘%:6; 6) Vx® -36 = 8.
X

402." Po3p’axiTh PiBHAHHA: i

1) 1Jx-2=0; 8), irciuimionnion B3

3 x—-5

2) V2x+3 =11; 4) V180 -x2 = 9.
403." Po3B’sKiTh PiBHAHHSA:

1) (x + 6) = 0; 3) (x + 6)’ = 3;

2) (x + 6) = 9; 4) (Tx + 6)* = 5.

404." Po3B’sxkiTh PiBHAHHA:
1)(2x-38)2=25; 2)(x—8°=1T7; 8)(2x-8}*=T1.
405.” Po3B’s)KiTh PiBHAHHA:

1) V83++V2+x =4
2) V2+V3++x =3
3) V4—-v10++x =2.

406.” Po3Bp’siskiTh piBHAHHSA:

1) V17 +JJx -6 =5; 2) YOt TR

407.” Ilpu axux 3HaAYEeHHAX a i b mae 3amicT Bupas:

1) Vab;  2) v—ab; 3) Vab®; 4) Ja®? 5) V-a’b?
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§ 2. KBALLIPATH! KOPEHI. DIACH! YACNA
408." Yn MOKHA CTBepPAKYBATH, 10 IIPU OY/[b-AKOMY 3HAYEHH] X
Ma€ 3MicT BHpAaa3:

1) Vx? -4x +4; 2) Vx2-4x+5?
409.” JloBexiTh, 10 HEe iCHYE TAKOr0 3HAYEHHA X, IPU AKOMY

Mae 3micT Bupas v-x° +6x —12.

410, SIkuit 3 JaHUX BUpPa3iB Mae 3MicT npu OyAb-AKOMY 3HA-
YeHH1 X:

1) Vx% +8x +15; 2) Vx® -10x+277?

411.” Po3s’aiTh PiBHAHHSA:

1) Vx = —-x; 4) Vx? +2x +Vx* -4 =0;
2) Jx +Jx-1=0; 5) (x-1)Vx+1=0;

3) Vxl—-x+Jx-1=0; 6) (x+1)JVx-1=0.
412.” Po3B’skiTh PiBHAHHA:
DVx+v=x=0; 3 VxrP-2x+1+Vx?-1=0;
2) Vx +v-x =1; 4) (x-2)JVx -3 =0.
413.” Ilpn AKUX 3HAYEHHAX @ PIBHAHHA X=a+1:
1) mae xBa KOpEHi;
2) Ma€e OAUH KOPiHb;
3) He mMae KOopeHiB?
414.” TlobyayiiTe rpadik QyHKIii:

1) y=V-x%
2) y=Vv-x*-4x-4+2
2
3) y= (Vx).
415.” TlobynyiiTe rpadik dyHKIii y = vV2x —1- 201,

416." I KOXKHOro 3HAYEHHSA d PO3B’fKiTh PiBHAHHSA:

1) avx-1=0; 3) avx-1=a;
2) J@-1)x =0; 4) Vx -2 = a.

417 ITpu AKUX 3HAYEHHAX @ PIBHAHHA (\/; 25 1) (x — a) = 0 mae

TiJIBKY OAUH KOpPiHB?
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Konu 3pobneHo ypoku

{ BMPABM AN NOBTOPEHHSA

418. Byausky Ha BYJIUI[I IPOHYMEPOBAHO IIOCIiIb YUCIaMH4 Bif
1 no 24. Ckinsku pasiB mudpa 1 3ycrpivaersca B HyMe-
parmii?

419. CopocriTe BUpas:

( LS s AL ):(28_"L2 +a—5).
a“-25 b5-a a+d a+b

420. PobiTENK onep:xkaB 470 rpH. aBaHCY KYIIIOpaMM 110 5 I'pH.
i mo 20 rpH. CKinsKYu OYJI0 KYIIIOP KOXKHOTO BUAY, AKIIO
Bchoro Oyso 31 kymoopa?

FOTYEMOCS AO BUBYEHHSA HOBOI TEMW

421. TlopiBHsiiTe:

1) 2,4578 i 2,4569; 2) —-1,9806 i —1,981.
422. TIpounTraiiTe mepioguuHamil Apib i Ha3BiTH HOT0 mEpPioA:

1) 0,(5); 2):1:(82); 3) 8,4(65); 4) 3,424242....
423. TlepeTBOPiTH y HECATKOBUU ApPi0:

4, 3. a8 LAY 42
D = 2) o 9) 4) oy 5) P

424. TleperBopiTh 3BUUANHUN APi6 Yy HECKiHUEHHUN Nepioguy-

HUN JecsATKOBUU Api6 i BU3HAUTe #oro mepiox:

5, 1l 9. 31

1) gv 2) 15’ 3) 111 4) 33'

b YYUMOCH POBUTU HECTAHOAPTHI KPOKW

425. 3uaigiTe yci TpU3HAYHI HATYPAJIbHI Yuca n Taki, 1o cyma
mudp yucna n B 11 pasiB MeHiua Bij caMoro uuciua n.

KOJIN 3POBJIEHO YPOKW

Yu pocmymwv y zopodi paduranu?

¥V Crapopmasuiit I'peirii giro mo6yBaHHA KOPEHS OTOTOXKHIO-
BajJy 3 IOMIYKOM CTOPOHM KBajpaTa 3a HOro IIOIIEI0, a caM
KBaJpaTHUN KOPiHb HA3UBAJU «CTOPOHOIO».

V CrapopgaBuiii Iazii cioBo «Myna» 0O3HAUANO «IIOYATOK»,
«OCHOBa», «KOpiHb mepeBa». Ile ca0BO mouasu 3aCTOCOBYBATHU
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§ 2. KBAZIPATHI KOPEHI. AINCHI YACNA
i 10 cTOPOHM KBagpaTa, BUXOAAYU, MOMKJIU-
BO, 3 TaKol acoriaiii: i3 cTopoHU KBajapara,
SIK 3 KOpeHs, BUpocTae caM KBaapar. Moix-
JUBO, TOMY B JIATHHCBKiNl MOBI NMOHATTH
«CTOPOHA» 1 «KOPiHb» BUPAMKAIOTHCA OJHUM
i THM caMuM cJoBOM — radix. Big mporo
CJIOBA MOXOAUTH TEPMIiH «PaguKal».

CiioBo radix MOXHA TAKOXK IIE€PEKJACTHU
K «Pemuc», ToOOTO KOpeHeIlIil — POCJMNHA,
iCTiBHOIO YACTHHOIO SIKOI € KOPiHb.

VY XIII-XV cT. €BpOIERChKI MaTeMaTHKH,
CKOPOUYIOUH CJIOBO radix, mo3HAYAIV KBaAPATHUN KOPiHb 3HAKA-

mu R, R, R’ Hanpuxnapn, zanuc ﬁ mMaB Takwmit Bursag: RT.
Y XVI cr. cTasu BUKOPUCTOBYBATH 3HAK V. TIoxopmKeHH:
OO CUMBOJIY, MaOyTh, IIOB’A3aHO 3 PYKOIIMCHOIO JATUHCHKOIO
OYKBOIO 7.
Y XVII cr. BusaTanii ppannysbkuili marematuk Pene [le-
KapT, MOEAHABIIN 3HAK \ 3 TOPU30HTAILHOI0 PUCKOI0, OTPUMAB

CUMBOJI \/_ , AKMN MM BUKOPHCTOBYEMO CHOT'OMJHI.

mqmcnosi MHOXXUHW

HarypanpHi yucsia — Iie mepiii yuciaa, SKUMU [I049aau Ko-
PUCTYBATHUCS JIOAA. 3 HUMHU BU O3HAMOMMJINCSA, KOJIY BUNIHUCA
paxyBaTH IpeIMeTH. YCi HaTypaJibHiI YUCJIa YTBOPIOIOTH MHO-
JKMHY HATYyPaJbHHX YMCeJ, AKY I03Ha4alTh OyKBOK0O N.

Toi ¢akr, 110 AeAKe YUCIO M € HaTypaJbHUM, TOOTO HaJe-
SKUTH MHOMKHHI HATYpPaJbHUX UMCeJ, IO3HAYAIOTh Tak: m € N
(4uTaOTh: «eM HAJIeXKUTh eH»). Hanpuknazx, 5 € N. Yucao 0
He € HarypaabHuUM. [InmyTte 0 ¢ N (uuTaoTh: «HYJIb He Hale-
KHUTh €H»).

IIpakTuyHi moTpedu NPUBEJM OO0 BUHUKHEHHA APOOOBHX
yuceJi. IlizHime 3’aBuiacsa HeOOXiAHICTE PO3TIAAATHA BeIUIH-
HU, IJIAd XapaKTepUCTUKHU AKHUX AOAATHUX YHCeJ BUABUJIOCH
HemocTaTHLO. Tak BHHUKJIM Bif’eMHI ducia.

Vei marypasbHi yMcaa, OPOTHJIEKHI IM wuciaa i YMCIo HyJb
YTBOPIOIOTH MHOMKHMHY IJIMX YMCeJI, AKY ITO3HAYAIOTH OYKBOIO Z.
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13. YuCnoBi MHOXUHU

Hanpuxnan, 2€ Z,0€ Z, 5 € Z. Q
MHOXHMHA HATYPAJLHUX YHUCEJI € YACTH-
HOIO MHOKHWHH MiINX yuces. ['OBOPATSH, 110
MHOXUHA N € NiAMHOMKHHOI MHOXWEU Z,
i numyTe N C Z (UUTAI0Th: «€H IIiIMHOMXU-
Ha 3€eT»).
IIini it xpoGoBi (AK KoxaTHi, Tak i Bix em-
Hi) YKcJIa YTBOPIOIOTH MHOMKHHY pPallioHAJb- Puc. 19
HHX 4YHCel, smy No3HAYalTh OYKBOO Q.

Hanpukiapg, e Q, 0,2€Q,0eQ,-3€Q,15€ Q.

3p03yM1.no, mo Z C Q. Cxema, 300parkeHa Ha pUcyHKy 19,
MOKAa3ye, SK MoB’aA3aHil MixK cob6oio mHONKuUHU N, Z i Q.
KosxHe panioHaJibHE YKHCJIO MOMKHA IOJATU Yy BUIVIAAL Bif-

HOIIIEHHA %, Je m — Ijijge 4mcao, a n — HatypaabHe. Ha-
-3 1
IIPUKJIaL, 5-— -3——i—; 0’2=§; 0—— 53—10
3 MOMKJIMBICTIO TAKOrO MOAAHHSA IIOB’si3aHA Ha3Ba «palio-
HaJIbHE YUCJI0»: OGZHUM 3 IEPEeKJIaAiB JIATUHCHKOIO CJI0Ba ratio
€ «BiIHOMIEHHA» .
¥V VI knaci Bu gisHanucs, [0 KOKHe palliOHaJbHe YUCJIO
MOKHA IMOJATH Y BUIVISI/I CKIHUEHHOro AeCATKOBOro Apody abo

Yy BUINIAAI HECKIHYEHHOTO MEepioUYHOro JEeCATKOBOTO ApoO0y.

m

Ilna apoby — Take MOJaHHS MOYKHA OTPUMATH, BUKOHABIIH
n

JNiJIeHHSA 4HWCeJa m Ha YUCJIO 7 «KyTquom».

Hanpmcnap;, ==0,625; — =0,454545... .

5 3 :
Yucio g 3allMCaHO y BHUIVIA[]l CK1IHYEHHOI'0O AEeCATKOBOTIO

5
npoﬁy, a 4YucJjo H e BUIIANI HECKIHYEHHOI'O IECATKOBOIO

nepioguusoro apoby. ¥ samucy 0,454545... nudpu 4 i 5 nepio-
JUYHO IOBTOPIOIOTHECA. I'pyny nudp, AKa MOBTOPIOETHCA, HA3H-

BAlOTh mepioaoM apoldy i samucyrors 0,(45), To6TO % =0, (45).

3ayBasKuMo, 10 OYAb-AKMN CKiHUEHHUN JEecATKOBUU Jpid
i Oyab-AKe IiJIe YKMCJIO MOKHA IOAATH Y BUIVIAAL HECKIHYeHHO-
ro AecATKOBOro mepioguuynoro apody. Hampuknan,
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§ 2. KBAZJPATHI KOPEHI. AINCHI YUCTIA

0,625 = 0,6250000... = 0,625(0);
2 = 2,000... = 2,(0).

Orxe, KOMHe payionHanbHe YWUCNO MOXNCHA nodamu Yy 6u-
2na0i HeCKiHWeHHO020 DecamK06020 nepioduwhozo dpoby.

CnpaBefIUBUM € i TaKe TBEPIKEHHHA: KOWCHUIL HECKIHYeH-
Hull decamiosuii nepioduwHuil dpib € 3anucom deaxozo pa-
yionanvHozo wucna. ¥ IX kjgaci BU HaBuHMTeCcs 3alHUCyBaTH
HECKiHYEeHHUU NECATKOBUU mepioguyHMit Apid y BUIIALL 3BU-
yaifHOTO Ipo0y.

Cyma i 106yTOK ABOX HATYPAJbHMUX YHCE] € HATYpPaJbHUMHI
ypcnamMu. IIpore pisHHMIS TaKy BJIACTUBICTE MaE€ He 3aBiKIH.
Hanpuxmazg, (5 — 7) € N.

Cyma, pisHUIA, ZOOYTOK ABOX IIJIMX YHCEJI € IUIMMH YUCIaMH.

IIpore wacTka Taky BiacTuUBicTh He Mae. Hanpukian, %e Z.

Cyma, pisHuIs, J0OYTOK i yacTKa (KpiM mijeHHS Ha HYJIb)
JBOX PAIliOHAJIBbHUX YHCEJ € PALiOHAJBHUMY YUCIAMHU.

Orixe, mia BiAHIMAaHHSA MOKEe BUBECTU PE3yJbTAT 3a MexKi
MHOKuUHU N, niA nileHHS — 3a MeXXi MHOXXUHU Z, IPOTe BU-
KOHAHHA OyIb-IKOI 3 YOTHUPHOX apudMETUYHUX Hii He BUBO-
OUTH PE3YJAbTAT 3a MeXKi MHOKUHH Q.

Bu nosnaiioMmuanca 3 HOBOIO JIi€l0 — HoOyBaHHAM KBaapar-
HOI'O KOpeHfA. BUHHKae NpupojgHe 3aNUTAHHA: YW 3aBIKIU
KBaJ[paTHUM KOPiHb 3 HEBiZl’€MHOI0 PAIliOHAJIBLHOTO YUCJIA € YHC-
J0 pauioHanbHe?

Posrussaemo piBHARHEA x° = 2. Ockinpku 2 > 0, TO piBHAHHA
Ma€e JBa KOpPeHi: V2 i —+2 (puc. 20). IIpore He icrye pauyio-
HAJbHO20 Yucaa, Kkeadpam aKozo dopierioe 2 (HOBeAEeHHS 1IHOI0
¢daxKTy BH MOXKeTe 3HAWTH B pPO3-
mini «Konu 3pobiieHO ypoKmM»),
106TO yMena V2 i —/2 He € paitio-
HaJBHUMU. IX Ha3UBaIOTH ippanio-
HaJbHUMHM (IIpHCTABKa «ip» O3HAa-
Yyae 3ariepedyeHHsd).

Omixe, i nqoOyBaHHSA KOpeHS
3 paImioHaJbHOrO YHCJIa MOYKEe BH-
BECTH PE3yJIbTaT 32 MEXKi MHOKH-
HEA Q.
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13. Yncnosi MHOXUHU

WHomHe ippanioHajibHe YMUCJIO0 HE MOMKHA IOJATH YV BUIVIAL

m o . .
apodoy —, nem € Z, n € N, a oT:Ke, i Y BUIVISAAI HECKiHUYEH-
n

HOI'0 IIePioAUYHOTO AECATKOBOIO APOOY.

IppanionanbHi ymciaa MOXKYTH OyTH TOJaHI Yy BUIVISAAL He-
CKiHYEHHUX HelepiogMUIHMX JeCATKOBUX APOOiB.

Hanpukaaz, 3a ZOIIOMOT'0I0 cIeialibHOol KOMII I0TePHOI Ipo-
rpaMy MOXXHA BCTAHOBUTH, IO

V2 =1,4142135623730950488016887242097... .

Yucaa N2 1 -2 — e He nepi ippanioHanbHi umucia,
3 AKUMU BU 3ycTpivaeTech. Ynco 7, sKe JOPiBHIOE BifHOIIEH-
HIO JOBXKHUHU KOJIa 10 Aiamerpa, € ippamioHaabHUM:

n=3,1415926535897932384626433832795028841971693...

Ippanmionaneui yucia BUHUKAIOTH HE TiJIBKM B Pe3yabTarTi
mobyBaHHS KBaJAPATHMUX KOPEHiB. X MoOKHA KOHCTDYIOBATH,
Oyayioum HeCKiHYeHHI HenmepiogWdHi AECATKOBL Apobu.

Hanpuknazn, gucao 0,10100100010000100000... (micns
KOMU 3allUCYIOTHCA IOCHiTOBHO cremeHi yucia 10) € ippamio-
HanbHUM. [lificHO, AKINO IPUITYCTHTH, IO el AeCATKOBUM
Ipi0 Mae mepiox, AKUE CKJIAZAETHCSA 3 n nudp, TO 3 AESAKOr0
MicIA BiH IOBHICTIO CKJIaAaTUMEThCA 3 HYJIIB, TOOTO MOYMHA-
I0YM 3 IIOr0 MiCIii B 3aIMCY HE IMOBMHHO OYTH KOTHOIL OJAUHM-
i, II[0 CyIIepeYUuTh KOHCTPYKILil yucia.

MHOXUHHA ipparioHATbHUX 1 pallioHAJIBHUX YUCEJ YTBOPIO-
I0Th MHOKMHY JiMCHMX YMCeJ, SKYy M03HAa4awTh OyKBoo R.

Tenep «aanIOKOK» N C Z C Q MOKHA IIPOJOBIKUTH:
NiciZd ¢ 0'c R

Ha saHATTAX MaTema-
THYHOTO I'YPTKA BU MOXKe-
Te AisHaTHCH, MO Ieil
JIQHITIOKOK TaKOYK MOYKHA
TIIPOJOBIKUTH.

3B’A30K MiK UYHCJIOBU-
MH MHOXKHUHaMH, SIKi PO3-
IAAHYTO B IIbOMY IYHKTI,
imocTpye cxema, 300pa-
JKeHa Ha pucyHkKy 21. Puc. 21

m

Hitcni wucaa

Panionanbmui
yucaa

— o,

Ippanio-
HANbHI
qucaa




§ 2. KBALLPATHI KOPEHI. OINCHI YACNA

Hap giicHEUMHE 9yucIaMyU MOXKHA BUKOHYBATH YOTUPHU apud-
MeTHYHUX Ail (KpiM AiJIeHHS Ha HYJB), ¥ Pe3yJabTaTi OTPUMY-
BaTuMeMoO pgiiicHe ymceiyo. [{um gism mpuramMadHHi 3BUYHI s
BaC BJIACTUBOCTI:

a+b=b+a nepecTaBHA BJACTHUBICTH OJaBaHHSA

ab = ba nepecTaBHa BJIACTUBICTE MHOXKEHHS

(a +b)+¢c=a+ (b+ c)|cHONyYHA BJIACTUBICTE JOAABAaHHA

(ab) ¢ = a (be) CIIOJTyYHA BJIACTUBICTH MHOXKEHHSA

a(+c)=ab+ ac PO3IMOJAINIBLHA BIACTUBICTH

HoxarHi mificHi uyuMcia MOKHA TOPIBHIOBATH, BHUKOPHUCTO-
BYIOUM IIPABHUJIA NOPIBHIOBAHHS NECATKOBHX ApPoOGiB, TOOTO
NOopiBHIOBAHHA Uudp y BiAmoBigHMX pospsazax. Hanpuxiaan,
8531260 < 7.853211...

Bynb-sike momaTHe AiiicHe YmcJIo Oinblie 3a HYJb i 3a OyAb-
fAKe Bix'eMHe gilicHe uyucyao. Byab-ake Big'e€MHe niiiCHE YMCJIO
MEeHIIe BiJi HYJIA.

BHaXOAAYN JOBKUHY KOJIA i IJIOIIYy Kpyra, B KOPHCTYBa-
JnycH HaOIUKeHUM 3HAYEeHHAM yucaa 7t (T = 3,14). Auanoriuao
IIPY PO3B’A3YBaHHI NPaKTUYHUX 3a/ad, e HeoOXiIHO BUKOHA-
T Ail 3 AiACHUMU YUCJIAMH, Il YUCIa 3aMiHAOTE IX HAOIUXKe-
HUMU 3HaueHHAMu. Hanpuximan, V2 = 3ty

Ha 3akinueHHA IMiAKpeCIUMO, 10 3 OyAb-AKOr0 HeBi eMHOIo
JiMCHOTO YMcia MOYKHA JOOYTH KBAZAPATHHMN KOPIiHB i B pe3yJib-
TaTi 1iel xil orpumMaTH HifcHe YKMCJIO, TOOTO AisA HOOYTTS KBaj-
PATHOTO KOPEHs 3 HeBiJ €éMHOro AiiCHOrO 4MCJI&a He BHBOJUTH
pes3yJsbTaT 3a MeXi MHOXUHEA R.

D J

® 1. fikoio ByKBOIO NO3HAYAIOTb MHOXMHY HaTypanbHUX Ymucen?

! 2. Lo o3Havae 3anuc m € N? K 4MTaloThb Lien 3anumc?

3. Ak yuTaloTb 3annca & N?

4. §IKi Ynca YyTBOPIOKTb MHOXMHY LiNnX Yncen?

5. Akoto BYKBOIO NO3HAYaOTh MHOXUHY LLNNX Ycen?

6. Y AKOMY BMNaAKy OAHA MHOXWHA € NIAMHOXWHOIO iHWOI MHO-
XUHU?

7. Sk yutaotb 3anuc N C Z?

8. fAKi 4Yncna yTBOPIOIOTb MHOXWHY pPaLlioHanbHUX Ynucen?
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10.

1

12.

14.
15;

426.°

427.°

428.°

429.°

430.°

13. YnCNoBi MHOXUHU

. Akoio BYKBOIO NO3HAYaOTb MHOXMHY paLlioHanbHUX Yucen?

Y BUrNAAi AKOro BiAHOLEHHS MOXHa NoAaTV KOXHE pauioHanbHe
4ncno?

Ak NoB'A3aHi Mix COBOIO paLlioHaNbHI YACNA | HECKIHYeHHI AeCATKOBI
nepioavyHi Apobu?

K Ha3UBaIOTb YMUCNA, fAKi He € paLlioHanbHUMU?

. Ki MHOXWHW YTBOPIOIOTb Pa30M MHOXUHY AIUCHWUX Yncen?

fkoio BYKBOIO MO3HAYAOTb MHOXUHY AIMCHUX Yncen?
Ak B3aEMONOB'A3aHI MHOXWHU N, Z, Q | R?

fike 3 HaBeJEHUX TBEPIKEHb XUOHEe:
1) —8 — piiicHe 4mCIO;

2) —3 — parjioHajnbHe YHUCJO;

3) —3 — mise 4YuCo;

4) -3 — HaTypaJibHE YHuCJI0?

Yu ¢ IIpaBUJIBHUM TBEPIXKEHHA:

1)1€e N; 4) 1€ R; T J7¢ R;
2)1e Z; 5) -2,3 € N; 8) V121 ¢ R;
3)1e Q; 6) -2,3 € R; 9) ge R?
qH € IIpaBUJIbHUM TBEPAKEeHHA:

1)0 e N; 4) —%EQ; 7 V9 e Z;
2)0¢ Z; 5),—§eR; 8) V9e R?
3)0 € R; 6) V9 e @;

Yu € npaBUJIBHUM TBEP/YKEHHSA:

1) Oyab-AKe HaTypaJbHE YHCJIO € IiJIUM;

2) Oyab-siKe HaTypaJibHe YUCJIO € PaliOHAJLHUM;

3) Oyab-aKe HATYpaJIbHE YHCJO € JIMCHUM;

4) Oyap-siKe panioHaJIbHE YHUCJO € IIJIUM;

5) Oyab-sKe AiliCHE YHCJIO € PAlliOHAJIbHUM,;

6) Oyab-AKe panioHaJbHE YHUCJO € AIMCHUM;

7) 6yap-sike ippalioHaabHe YUCJIO0 € AiINCHUM;

8) Oyab-aKe AilicHe YMCJIO € palioHaJbHUM abo ippaiio-
HaJIbHUM?

fAKi 3 jaEUX HeCKiHUYeHHMX APOoOiB € 3ammcaMu panio-

HaJIbHUX 4YHCeJ, a AKi — ippanioHaJbHUX:
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§ 2. KBALLPATHI KOPEHI. AINCHI YUNCNA

1) 0,(3);
2) 0,4(32);
3) 0,20200200020... (kimpkicTs HyIiB MiXK cycigHiMH
ABIMKaMU NOCJIiIOBHO 30inbnryeTses Ha 1)?
431.° TlopiBusiiTe:
1):6:042..:16,492...; 2)—24.064... 1-24,165... .
432.° TlopiBusaiiTe:

1).0,284 110,225 3 2)—1,833....1 —1,345...%
433." YraxiTe ake-He0yAb 3HAUEHHHA d, IPU AKOMY DiBHAHHS
2
x°=a:

1) mae nBa paljioHaJIbHI KOpPEeHi;
2) mae xBa ippaiioHadbHiI KOpeHi;
3) He Mae KOpEeHiB.

434." IlopiBHANTE YUCIAa:

1) ‘—‘7§ i6,12; 4) -2,(36) i -2,36;

2) 3,(24) i 3,24; DY (A8) T LT,
3) mi3,(14);
435." IlopisHaAiiTe uncna:

1) % io0,2; 2) % 105008 3) —1,(645) i —1,(643).

436." 3anuiiTes y NopAAKyY cuagaHus yncaa 3,(16); w; —1,82...;
-0,08...; 2,(136).
437." BanumiTe y mopsaaky spocrasHs umenaa 1,57; 1,571...;

g; 1,(56); 1,(572).

438." IloBexiTs, M0 cyma, pi3HUIA, AOOYTOK i 4yacTKa JBOX
pamioHATBHUX YHCEJ € YUCJIO pallioHaJIbHE.
439.” [ToBexiTh, 10 cyMa pallioHAJBHOTO Ta ippailioHaJIbHOTO
YHCeJI € YUCJIO ippalioHaabHe.
440.” Yu npaBUILHO, IIO:
1) cyma Oyab-IKMX JABOX ippanioOHAJBHUX YHUCEJ € YUCJIO
ippamioHanbHe;
2) 1o06yTOK OyAb-AKHUX IBOX ipparjioHAJIbHUX YHUCEJI € YUC-
JIo ippallioHaJIbHE;
3) mo0yTOK Oyab-AKOr0 ippamioHaJILHOrO 4ymcia i 0yab-
SIKOT'O PAIliOHAJBHOIO YMCJIA € YMCJO ippaiioHanabHe?
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13. Yncnosi MHOXUHU

| BMPABU ANSl NOBTOPEHHSA

441. YV xorxkHOMY M i3/1l HA KOYKHOMY ITIOBEPCi 1eB’ ATUIIOBEPXOBOTO
OyAUMHKY € Mo 8 KBapTup. ¥ AKOMY mix’iszai i Ha AKOMY
mosepci 3HaxoauThCeA KBaprupa Ne 1867

442, HarypansHi unciaa a i b Taki, mo a — mnapHe 4YmuCIO,
a b — memapHe. 3HAUEHHA AKOI0 3 JAHUX BUPa3iB HE MOXKe
OyTH HATyYpPaJIbHUM YHUCJIOM:

8, a’. 4a, L
1 iges 2) 775 gl o Ao

443. [ToBeniTs, 110 IPU BCiX AONMYCTUMUX 3HAYEHHAX 3MIHHOIL
3HAUYEHHS BUDPA3y HE 3aJIeKUTh BiJI 3HAUEHHA a:
( B a—gr-2-4
4-4a+a a" -4 a+2
444. Y nebepiii € KinbKa JiTpiB Bogu. K0 BiAJUTH IIOJIOBU-
HY BOJAM, TO B HbOMY 3aJUIIUTHCA Ha 14 1 BOAW MeHIIe,
HiK BMimyeTses B nebepni. Akmo gomutu 4 1, 70 06°eM

BOJIYI CTAHOBUTUME % TOro, 110 BMiIye 1nebepko. CKinIbKu
JiTpiB Boau BMinrye nebepro?

roTYEMOCSH 4O BUBYEHHA HOBOI TEMU

445. 3Haii1iTE 3HAUEHHS BUPA3y:
1)|-8,5|-12,61; 2)|-9,6|-|-32]

446. MoxayJsip AKOro 4yucja nopiBHIOE 67

447. [Ilna AKX 4ucesl BUKOHYETHCA PiBHICTb:

1)|al|=a;
2)|a|=-a;
3)|a|=|-al;
4)|al=-|al?
448. Jl1a AsKUX YMUCEN] OJJHOYACHO BUKOHYIOThCA 00M/Bi piBHOCTL
la|=aila|=-a?

449. 3naiiaiTe 3HAYeHHS KOKHOTO 3 Bupasis a’, (—a)’, | a |* npu
a=-81inpu a = 7. 3pobiTh BUCHOBOK.

450. Bigomo, mo a > 0, ¢ < 0. ITopiBagiiTe 3 HyJIeM 3HAYEHHS
BHPAasy:
1) a’c’; 2) ac’.
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§ 2. KBALJPATHI KOPEHI. INCHI YNCNA

,, YHUMOCH POBUTU HECTAHAAPTHI KPOKU

451. Y knaci 30 yunis. Bounu cumars 3a 15 mapramu Tak, 1o
IOJIOBMHA BCiX AiBYAT KJjacy CHUAATE 3 xjonmamu. [lo-
BeJiTh, III0 YUHIB HEe MOXXHa IePecajuTH Tak, {00 I10JI0-
BHHA BCiX XJIOIIIIB KJIACY CUJIJIO 3 AiBUYaTaAMH.

KOJX 3POBJIEHO YPOKU

Bidxpummasa ippayionansvrocmi
V . 13, poss’asyioun rpadiuno piBHAHHESA x° = 2, MU BCTa-
HOBWJIM, IO JIOBXKMHA KOXHOro 3 BiipiskiB OA i OB mopiBHIOE
J2 (puc. 22). ITokaxemo, 1[0 YHCJIO J2 ippamioHajbHe.

ITpunryerumo, nio 4mciio J2 pauiosansHe. Tozai #oro Mox-

Ha TIOJIATH Y BUTIAAL HECKOPOTHOTO APOby - —, Rem in — Ha-
TypajbHi yucna. Maemo:
S
5

2
Toni (x/§)2=(n) 2——2, m? = 2n’.

3 ocTaHHBOI PiBHOCTI BHILTHBAE, IO YUACIO Mm° napHe. A ne
O3Ha4ae, 1o napHuM € i yucao m. Toni m = 2k, ne kB — nesike
HaTypasibHe uncao. Maemo: (2k)* = 2n®; 4k* = 2n?; n® = 2K°.
3BifcH BHIUIMBaE, IO YUCJIO Nn°, a OTHKE, i YUCIO N € MapHi.

. m .
TakuM YMHOM, YHCENbHHUK 1 3HAMEHHUK p;poﬁy = ITADHT
n

gucaa. Omxke, nei api6 € ckoporHuM. OTpUMAaNIU CYIIEPeYHiCTb.
Ileit npuKIax AEMOHCTPYE, IO iCHYIOTH Bifipisku (y HamoMy
BUNAAKY 1e Biapisku OA i OB Ha pUCYHKY 22), IOBKUHU TKUX

S PEAEL 1 He BHPAXKAITHCA PAliOHAJIBHUMM
\ I qUCIIaMu, TOOTO 018 BUMIPIOBAHHA
8i0pi3Kieé payioHaAlbHUX Hucen
148 Tk HedocmamHuo.

p=2] I\ / Ileit paxT 6yJI0 BIAKPUTO y IIKO-
B: 1 iA o JIi BEJMKOTr0 NaBHBOTDPEIBKOIro

=0l 13 | Buenoro Ilidaropa.
ZT CroouaTky micaropiiii BBaka-

Puc. 22 au, mo aaA 6yab-AKUX BiApisKiB
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Konw 3pobneHo ypoku

AB i CD zaBXIyM MOXKHA 3HAUTH TaKHUH
Biipizok M N, ssKui#l y KOXKHOMY 3 HUX BKJIa-
IaeThCs IijIe YMCJIo pasiB. 3Bicu BUILIUBA-
JI0, 10 BiJHOIIEHHS JAOBXXHUH OyIAb-AKUX
JBOX BifIpi3KiB BUpPaKa€ThCsA BiJHOIIEHHAM
HATYPaJbHUX YHCeJ, TOOTO panioHaIbHUM
YHCJIOM.

Hanpuxkiazn, Ha pucysaky 23 AB = 5MN,

CD = 2MN i g e % Bixpisox MN masusa-

JOTh CHiJIBHOK Miporo Biapiskis AB i CD. (6s1. 570 —
SAKimo a1 BiApiskiB icHye cminbHA Mipa, 6. 500 I)’
IO H. e.

TO IX HA3UBAIOTH cHipbHOMipEMMuUu. Hanpu-
Kaan, Bigpisku AB i CD (puc. 23) € cniibHOMipHUMMU.

OTsxe, NaBHBOIPENbKI BuYeHi BBa)kau, mo OyAb-AKi ABa.
Bi/Ipi3Ku € cmiTbHOMIipHMMU. A Ile HaJ[aBaJI0 3MOT'y BUPa3uTH
JOBXKUHY Oy/Ab-sIKOr0 BifipidKa panioHaJIbHUM YUCIIOM.

Cupaszi, Hexail gesaKkuit Bigpisok AB o6paHO 3a OAMHUYHUIM.
Toxai ana Bigpiska AB i 6yab-axoro inmoro Bixpiska CD icHye
BiZIpi30oK e, sKMii € iX cmiibHOI0 Mipowo. Orpumyemo AB = ne,
CD = me, e m i n — peAKi HaTypaJabHi umciaa. 3Bigcu
€D _me M Ockinsku AB=1, 10 CD="2,

AB ne n n

IIpore cami x midaropiiini 3pobuian
BUJATHE BigKputTTda. BOoHHM noBesu, o 4 B
JiaroHasb i CTOpoOHA KBajpaTa HEeCIilb-
HOMipHi, TOOTO AKMIIO CTOPOHY KBajpara
B3ATH 3a OAUHUIIO, TO JOBIKUHY Aiaro- M=y N
HaJl KBaJpaTa BUPA3UTH PAlliOHAJIBHUM Puc. 23
YHCJIOM He MOYKHA.

s noBefeHHSI PO3TJISTHEMO JOBLJIb-
Hui kBaapatr ABCD i BidpMeMO #oro
CTOPOHY 3a OAMHHUII AoBxuHHU. Toxmi
ftoro mioma mopisaioe AB* = 1. Ha nia-
rogaai AC mobyayemo kKBagpar ACEF
(puc.24). 3pos3ymisio, mio 1maoma KBajgpa-
Ta ACEF y 2 pasmu 6inbmia 3a IJIONLY
kBagpata ABCD. 3sigcu AC* = 2, To6T0 Pk o

C o—————a [
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§ 2. KBALLPATHI KOPEHI. AINCHI YACNA

AC = /2. Orixe, noBkuHa niaroHani AC He BUPaKaeThCA pa-
iOHAJBLHUM YHCJIOM.

Ile BizkpuTTA 3MiHMIO OAWMH 3 QYHAAMEHTAJBHUX MHOCTY-
JaTiB NaBHBOIDEIbKUX BUYEHUX, AKUM IIOJIATaB Yy TOMY, IO
BiIHOINEHHA OYAb-AKUX ABOX BEJIUYUH BUPAXKAETHCH BiHOIIEH-
HAM IIJINX YHCeJI.

Icaye merenaa npo Te, mo migaropiiini TpuMaau BiAKpUTTA
ippanioHaJbHUX YHUCEJ Y HAWCYBOPINIifl TAEMHUIL, a JIOAUHY,
AKa posrojocuia nei (hakT, mOKapajam OOrM: BOHA 3aruHyJa
mig yac KopabeabHOI KaTacTpodu.

| BNPABU

1. JloBexiTh, IO YMUCJIO g ippamioHanabHe.
2. ToBexiTh, mI0 KOJM HATypaJbHE YHCJIO N HE € KBaJpaToM
HATYpPaJbHOI'0 YKCJA, TO YACIO VN — ippamioHaJbHe.

Bnacrunsocri
apmpmemqﬂoro KBa[ApaTHOro KopeHs
Jlerxo nepesipuTH, 10 J52 =5, JL4% =14, J0? = 0. Moxe
37aBaTHUCH, md Baarani Va® = a. IIpore me He Tak. Hanpukiazn,
‘piBHiCTB \/(—5)2 = -5 € HeIpaBWJIbHOK, OCKiAbKH —5 < 0, Ha-
cﬁpanni V(=5)? = V25 = 5. Takox MOXHa NepeKOHATHCH, IO,
manpukaazg, (-7 =7, J(-2,8)% =2,8.
Vsaraui, € cupaBeiJIMBOI0 HACTYIIHA TeopeMa.

Teopema 14.1. [Jaa 6ydv-axozo diticHozo “ucaa a 6uxo-
HYEMbCA piéHicMb
Va’ =|a].

Hosemeunns. © [Iaa Toro mob A0BeCTH PiBHICTH Ja = b,
Tpeba mokasaru, mo b = 0 i b* = a.
Maemo: | a | > 0 npu 6yab-akomy a.

2 2
Takox 3 O3HAYEeHHs MOAyJsA Bumiusae, mo (|a|) =a% A
HacrynHa Teopema y3arajabHIOE JOBEAEHUI (DaKT.
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14. BnactmBocTi apuMEeTUYHOro KBaApaTHOro KOpeHs

Teopema 14.2 (apudMeTHUYHUH KBaJpaTHHH
KOopiHp i3 crenens). Jaa 6ydv-axux dilichozo wucara a
i HAMYPANLBHOZO HUCLLA N BUKOHYEMbCA Pi6HicMb

\/—a—z"_=|a"|.

IToBefieHHsT Ii€l TeopeMU aHAJIOTiYHE NOBEJEHHIO Teope-
mu 14.1. IIpoBeniTs e JOBEJEHHA CaAMOCTiMHO.

Teopema 14.3 (apudbMeTnuBHU# KBaApPaTHHUM
KOpPiHBL 3 H00YyTKY). Jas 6ydv-axux ditichux wucenaib
maxux, wo a > 0i b > 0, 6uxonyemovbea pienicms

Jab =a - /b.
JloBeneHHH. © Maemo: Va > 0ivb > 0. Tomi Va - Vb > 0.
Kpim Toro, (Va - \/5)2 = (\/;)2 . (\/3)2 = ab. Otxe, BUpa3 Ja b

HaOyBa€ TiMIbKYM HEBiJi’€MHUX 3Ha4eHb, i HOro KBazpaTt AOpiB-
HIOE ab. A

3ag3HAYNMO, IO I TeopeMa € CIPaBEAJHUBOIO AJsA A00YTKY
Oyab-aKoi KinbKocTi MHOKHUKiIB. Hanpukaazn, axmo a = 0,
b>20ic>20, 10

Jabe = J@b) e =ab - Ve =Ja b - Je.

Teopema 144 (apudMeTHUHUA KBaApaTHHU
KOopiHbs 3 Apo6Yy). Aara 6yde-axux ditichux wucen a i b
maxux, wo a > 0i b > 0, suxonyemovca piénicms

IoBeneHHs Iiel TeopeMM aHaJIOTiyHe [JOBEJEHHIO Teope-
mu 14.3.

3posymino, mo 3 ABOX KBaaparis, miaomi Axkumx S, i S,
(puc.25), GiibIny CTOPOHY Mae€ TOif, y AKOro mjioiga Oiibiia,
To0TO AKWO S, > S,, TO VS > \/S . Ile ‘/§:

OYeBHJAHE MIpKYBaHHA 1JIOCTPYE TaKy

BJIACTUBICTH apu()METHIHOTO KBAJPATHOI'O /S,
KOpeHsi: dasn 6ydb-aKux He6id eEMHUX “u- S, e

cen a, i a, makux, wo a, > a,, 6UKOHY- 2
€mucs HepiéHiCcMb ,/al > ./a : Puc. 25

119



§ 2. KBALLPATHI KOPEHI. AIACHI YUCIA

NPUKNAL 1
3HaWIIT, 3HAUEHHSA BUPA3Y:

-7.3)% 2) J1,2%; 3) J0,81-225; 4) 18

49
Poze’azanns

(-7,3) =|-7,3|=17,3.

2) J1,2¢ =1,22 =1,44.
3) 1/0,81-225 =./0,81-v/225 =0,9-15 =13, 5.

o s
T e

NPUKNAL 2
3HalITL 3HAYEHHA Bupasy: 1) 18- \/5; 2) —\—/—2_1-.
V150

Poszg’sa3anna
1) 3aminuBmm J0OYTOK KOPEHIB KOpeHeM 3 JOo0yTKY, AicTaHEeMO:

Ji8 -2 =/18-2 = /36 = 6.

2) 3aMiHMBIIN YAaCTKYy KOpPEHIB KopeHeM 3 4acTKH (Apody),
MaTHUMEMO:
CTA PN
150 150 o5: - by
NPUKNAL 3

Crpocrits Bupas: 1) Va'; 2) Vv9a®, axmo a < 0; 3)Vm?n?,

armo m = 0, n < 0; 4) Va®.
Pozeé’sazannus
1) 3a TeopemMoI0 PO KOPiHE 3i CTENEHA MAEMO:

7
(—a“ _|a7l_ a', axmo a = 0,
o & 7
—a', akmo a < 0.

2) Maemo \/ﬁ=3-|a3 |. Ockinbku 3a ymosoio a < 0, To
a® < 0. Toni
V9a® =3.|a®| = -3a®.
38) vm®’n® =|m|-|n|=m-(-n) = -mn.
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14. BnactmeocTti apnMeTMiHOro KBaapaTHoro KopeHs

4) Va® =|a®|. Ockinbxu a'® > 0, To Va® =|a'®|=a™.

NPUKNAA 4
3HaAiTh 3HAUEHHA BUPABY:

1) V87% -12%; 2) Vv8-648; 3) y16,9-0,4.

Po3é’a3anus
1) IlepeTBOpHBINIY HifKOPEHEBUN BUpa3 3a (OpMYJIOI0 PisHUIL
KBa/JpaTiB, OTPUMYEMO:
V372122 = /(37-12)(37+12) =/25-49 = 5.7 = 35.

2) IMomasmiu migKOpeHeBUA BUPA3 Y BUTJIANL TOOYTKY KBaJpaTiB
paIioHAJIbHUX YUCEJ, MAEMO:

V8.648 =/8.2-324 =/16-324 =4-18 = 72.
3) V16,9-0,4 = /169-0,04 =13-0,2 = 2,6.

NPUKNAL 5
IIo6ynyitTe rpadik QyHKIIL y = \/:)c_2 + Xx.
Posé’asannsa gk |

OcKinbKu \/?=|x|, roy=|x|+ x. dol

Axmo x 2 0, Toy = x + x = 2x.
Akmo x <0, Toy=-x+x=0.

|

2x, akmpo x > 0, . 7

OT)K,e, y= =

0, axmpo x < 0. = -

I'padik ¢pysKOii 306pareHo Ha PUCYH- SR
i fnh Puc. 26

1. SikoMy BMpasy TOTOXHO AOPIBHIOE BUPa3 \/;1—2— ?

2. CchopmynionTe Teopemy nNpo apnuMeTnHHUA KBagpPaTHUA KOPiHb 3i
cTeneHs.

3. Cchopmynionte TeopemMy Npo KopiHb 3 4oOyTKyY.

4. CchopmyriionTe Teopemy npo KopiHb 3 Apoby.

5. Binomo, Lo Hesif'eMHI Yncna a, i a, Taki, Wo a, > a,. MNopisHanTe

3HaYeHHS BUPa3iB /a; i +/@y.
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§ 2. KBAZIPATHI KOPEHI. OINCHI YUCNA

452.° YoMy /[OpiBHIOE 3HAYEHHS BUPA3y:
1) J0,4%; 1) 31,2% 7) 5\(-10)";
-1,8)%; 5) V6'; 8) —4(-D";
3) 2152  6) -2 9) -10/3°?

453.° 3HalgiTH 3HAUEHHA BUPAa3y:
1) Va?, axmo a = 4,6; ~18,6;

2) Vb*, saxmo b = -3; 1,2;

3) 0,1\[6'—6, AKIOO ¢ = —2; 5.
454.° O6uuciTh 3HAYEHHs BUPAa3y:

1) V9. 25; 9) /2564 -0, 36;
2) V16 - 2500; 10) /0,01- 0,81 - 2500;
3) /0,64 - 36; 11)
4) 400 -1, 44; 12) 256
5) J/0,09-0,04; 13) 3%
6) \/6,25-0,16; 14) ,/3%-2%
2 qd, 169 .
7) V62 .34; 15) =25
2 8z 121+ 256
8) V72 . 28; 16) 28,

455.° YoMy AOpiBHIOE 3HAUEHHA BUPA3Y:

1) V/36-81; 5) 0,36-1,21; 9) V/2,25-0,04-1600;
2) V900-49; 6) 52 -3°%; 10) 13%;

3) V16-0,25; 7) v4*.38%; 11) T —3

9 25
4) J9-1,69; 8) V2°.5% 12) 16 295?
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14. BnactmeocTti apuMeTUHHOIro KBaAAPaTHOro KOpeHsa

456.°

SHaWAITh 3HAYEHHA BUPA3Y:

1) V12-4/3;  4) /0,009 -V1000; 7) 2,4 -

2) V/82:V2; ' 5) J200..0,18; 8)\/7 \/—i—
3) V18-4/50; 6) V13-4/2-426; 9) /2°.3./2°.3°,

. 3HAUAITH 3HAYEHHS BUPA3Y:

G PTNY 3) V10-12,1; '5) 1—3—-\/-2,_8;

458.°

459.°

460.

461.

462

2) V18 -\/2; "4) J0,5-450;  6) V5.2 ./53.22,

3HaUAITE 3HAUEHHSA YaCTKU:

1) _‘/E 3) ﬁ 5) @u 7) \/(;\/5
Jos J3.2 Jar ¢ J5
2) —; 4) —=—; 6) —; 8) :
) V2 ! 0,2 ) Jiagt V315
3HaUIITh 3HAYEHHS BUPAa3Yy:
Jas J6,3 J6 -2
1) —&—; 3) Y=2=; 5) ———.
) T ) = ) R
150 Jos
2) 4) /—;
o el V242
IIpu AKUX 3HAYEHHAX 4 BUKOHYETHCS PiBHICTH:
1) Va2 =g 2) Va2 =-a?
[Ipu Axux 3HaYeHHAX a i b BUKOHYEThCA PiBHICTH:
1) Vab = a - Vb; 3) J-ab=vVa-J-b?

2) Vab = ~a - |~b;

3HaliTh 3HAYEHHS BHPA3y, MOAABIIM MOIEPeAHBLO Mif-
KOPEHEeBUl BUpa3 y BUIIAAL KOOYTKY KBaJpaTiB paiio-
HaJbHUX YHCEJ:

1) V18.32; 4) J75-48; D AT 12
2) V8:98; 5) V288-50; 8) v80-45;
3) V3,6-14,4; 6) v4,5-72; 9) V33-297.
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§ 2. KBAZIPATHI KOPEHI. JINCHI YNCNA

463.

464.

3HaiiiTh 3HAYEeHHA BUPAa3y:

1) V18-200; 3) V14,4-0,9; 5) V12,5-32;
2) V38,6-0,4; 4) VJ13-52; 6) V108 -27.

3HaUAiTs 3HAYEHHS BUPA3y:

2 2
1) V412 -40%  3) 8,52 -7,5%  b) 158 8—4134 ;
2 2

2) V145% -144%; 4) 21,82 -18,2% 6) 9;3:2__5: =2

465." 3HalAiTh 3HAYEHHSA BUPA3y:

1) V6,8 -3,2%; 2) /98, 52 97 5% 3) J T

466." 3amiHiTh BUpa3 TOTOMXKHO plBHI/IM AKHAUA He MICTUTH 3HA-

467.

468."

Ka KopeHsd:

1) Vb?; 2) -0,4Vc?; 3) Va®; 4) Vm?®.
3aMiHiTh BUpa3 TOTOXKHO PiBHUM, AKUH HEe MICTHTbH 3HAa-
Ka KOpeHd:

1) 1,2Vx%; 2) Jy'; 3) Vn'.

CrpocriTs Bupas:

1) \/;E, akmo m > 0;

2) \/__2, akmo n < 0;

3) \/167, sxmo p 2 0

4) W, Axkmo kB < 0

5) Ve'2;

6) \/6—257‘;, axmoo b < 0;

7) \/'ér“y"’, axmo y = 0;

8) m, agmo a < 0, b =2 0;

9) —1,2x V64x'®, axmo x < 0;

22 36
%0

10) a'*v*e

W, AKINO b < 0;
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14. BnactmBoCTi apudMETUHHOro KBaApaTHOro KopeHs

3,3a" Sa* b
1d , AKmo a < 0;
) Spd V121 o

12) -0,5m® 1,96m°n®, axmo m < 0.

469." CnpocriTs Bupas:

1) \/ﬁ;

2) 0,81d°, sixmo d > 0;

3) —5\/_2 AKn x < 0;

4) -0, IW, akmio z = 0;

5) Jp%¢®, axmo p > 0;

6) \/W, sxmo m < 0, n < 0;
7) ab® W, akmo b = 0, ¢ < 0;

8m®p* 625K p1°
8) - , agmo m < 0, &k > 0.
) k? 144m®

470.” fki 3 HaBeleHUX PiBHOCTE! BUKOHYIOTHCHA IIPM BCIiX Aiii-
CHUX 3HAUEHHAX @:

DVat=a; 2) JVa'=a% 3) Ja® =a®% 4) JVa® =a*?
471." TIpu AKAX 3HAYEHHAX @ BUKOHYETHCH DiBHICTH:

1)\/(;-=a; 3)\/a_=(\/3);

2) Vo™ = -a5% ) Ja? =(J=a)’?
472.” Tlo6yayitre rpadik GyHKIII:

1)y=\/?—x, axmo x < 0; 3)y=\/—.‘;-\/;'

2) y = 2x +x%; 4) y= T_—+3
473.” Tlobyayiire rpadik GyHKIii:

1)y=\/;c_2——2x,mcm;ox>0; 2)y=\/;-\/;.

474." Tlpu AxoMy 3HAYEHHI X BHKOHYETHCHA PiBHICTH:

DVP=x-4 2)J®=6-x 3)2Jx’=x+3?

475." Posp’sxiTh piBHAHHA:
1) Val =x+8; 2) Jx? = 6x-10.
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§ 2. KBALIPATHI KOPEHI. INCHI YNCNA

| BMPABW ANSl NOBTOPEHHS

476. 3raiiTh 3HAYEHHA BUPA3y
a® - 5a 1 25 ],125~a3

a®L10a+25 a°~25 5+a
npu a = 4,5.

477. TpakTopuct maB 3aciatu moJsie 3a 8 aHiB. IIpore uepes
moragy NoOroAy BiH 3aciioBaB IIOAHA Ha 3 ra MeHIIe Bij
HOpMHM i ToMy BHKOHaB pobory 3a 10 pgmiB. fIlka miaomia
moJis?

478. HarypajibHe UMCJIO @ — IlapHe, a YuUcjo b — HemapHe.
SHaueHHAM AKOrO 3 JaHUX BHpasiB 000B’A3KOBO € IapHe
YHUCJIO:

1)@ ib) by 0 B) i 18) i 1) £

L YYUMOCH POBUTU HECTAHOAPTHI KPOKW

479. Ha pommni 3anucano 102 mociifoBHUX HATypaJIbHUX UMC-
na. Yu moxkHA po3buTH IX HaA ABi rpynu Tak, mob cyma
yyces y KOKHi# rpymi Oysia IpocTuM YuCIOM (y KOMKHIM
rpymni mae 6yTH He MeHIIe HiX aBa uucia)?

ETO:I'O).KHi nepeTBopeHI:m Bupqsia,

fAKI MICTATb KBaApaTHI KOpeHi
Kopucryiouuch TeopemMoio npo KopiHb 3 ZOOYTKY, epeTBo-

puMO BHpAa3 J48:

J48 =16-3 = 16 - V3 = 4/3.

Omxe, BUpas J48 mu NOJAJIN Y BUIVIAAL JOOYTKY pamioHalib-
HOTro yncaa 4 Ta ippanioHaJbLHOTO YUCaa V3. Taxke IepeTBOPEH-
HA HA3WBAIOTh BUHECEHHAM MHOMCHUKA 3-Ni0 3HAKA KOPEHSA.
¥V nasoMy BUNAAKy 0YJIO BUHECEHO 3-IIiJf KOPeHA MHOMHHK 4.

PosrasHeMo BUKOHAHE IIEPETBOPEHHSI ¥ 3BOPOTHOMY IOPAAKY:

43 =16 -3 =16-3 = /48.

Take nepeTBOPEHHS HA3UBAIOTH 6HECEHHAM MHOWHUKA Nid
3HAK KOpPeHA.
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15. TOTOXHI NepeTBOpeHHs BMPa3iB, AKi MICTATb KBaApaTHI KOpPeHi

nNPUKNAL 1
BuHeciTh MHOKHHEK 3-11i7 3HaKa kopeHa: 1) V150; 2) V72a®;
3) Vb**; 4) \-b*; 5) Va®?, axmo a < 0.

Pozé’a3anns
1) ITopamo umcn0, siKe CTOITH I 3HAKOM KOpPEeHdA, Y BHUIIAIL
JTOOYTKY ABOX UMCeJI, OJHE 3 AKUX € KBaJpaToM PaIioHaJb-

HOT'O yHcJa.
J150 = 25-6 =5+/6.

2) \72a® =/36a% -2 = 6a* 2.
3) 3 ymoBu BumauBae, mo b = 0. Toxi

V6% = Jb*b =|b" |Vb = b'"b.
4) 3 ymoBu BuUILIuBaE, mo b < 0. Toxi
\/__b35=\/b34_(_b)=lbl7|\/__=_bl7\/:3.

5) 3 ymoBm BumamBae, mo b > 0. Toxi Va’h® =a’ =
=|a|-|b|vb = -abb.

NPUKNAA 2
BHeciTh MHOXXHUK IIii 3HAK KopeHsA: 1) —2 J7 24:2) a7 3

3) 3b —g; 4) eJe.

Poszé’a3anns

1) 247 = -4 .47 =-/28.

2) koo a = 0, To a\ﬁzx/t—z?-ﬁ=\/ﬁ, akmo a < 0, To
a T = -a? T = -1a%.

3) 3 ymoBu BuILIuBae, mo b < 0. Toxai 3b\/———§=—\/5?7;- —% =
=- 91%(—%):—@.

4) 3 ymoBu BUILIHBaE, mpo ¢ = 0. Toxi C\/67=\/C?'\/2'7=\/C—9.

NPUKNAL 3
CupocriTe Bupas: 1) V54a +24a —J600a;

2) (3+2v3)(2-3); 3) (7-3v2)" —(v10 + V5) (10 =5).
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§ 2. KBALPATHI KOPEHI. AINCHI YNCNA

Poszg’azanns
1) Maewmo:

J54a +~/24a —\/600a = /9 6a + /4 - 6a —~/100 - 6a =
=36a +26a —10/6a = 6a (3+2-10) =
= \/6a - (-5) = -5 /6a.

2) (3+2v3)(2-v3)=6-3v3+4v3-2(+3) =
=6+3-6=13.

3) BacTocoByoun GOPMYJIN CKOPOUEHOr0 MHOKEHHS (KBazpaT
ABOYJIEHA 1 MOOYTOK CyMHU Ta Pi3HUIL ABOX BUPAa3iB), OTPHU-
MYEMO:

(7-3+2) = (V10 +¥5) (v10 = vB) =72 —2.7-3+2 +(342)’ -
((V10)* =(V5)’) = 49— 422 + 18 - (10— 5) = 62 — 42 2.

NPUKNAL 4
Poskiazite Ha MHOKHUKY Bupas: 1) a® — 2; 2) b — 4, axmo
b>0;8) 9c—6+5c +5 4) a++a; 5) V3 +6; 6) V35 -/15.
Pozé’sazanns
1) ITopaBiiu gaHuil BUpa3 y BUIJIAAL PIBHUII KBaApaTiB, MAeMO:

a?-2=a>-(2) = (a-2)(a+2).

2) Ockinpku 3a ymosowo b 2 0, To

bod=lB) Cas R o9,

3) 3acTocyemo ¢opMyJy KBagpaTa pi3HHUIL:
9c - 6B +5=(3ve) ~2-3vc -5 +(V5) = (3 -v5)’.
4)MaeM0:a+\/E=(\/E)2+\/_=\/;(x/E+1).
5) V3+6=+v3+2-(3) =v3(1+2V3).
6) V35 -v15 =5 -7 -5 -8 =5 (V7 -V3).

NPUKNAL 5
CxoporitTe Api6:
1) b—1;2)2—3\/§;3 a-b
Jo+1 J2 PR R
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15. TOTOXHI MEpPEeTBOPEHHSA BUPa3is, ki MICTATL KBaapaTHi KOpeHi

Po38’sa3anus
1) Po3kaBmy YHCeJbHUK JaHOTO Apo0y Ha MHOMKHHUKN, OTPHU-
MYEMO: :

A TR O A G L) Bl

\/I;+1 \/l_r+1 \/;+1
2-3v2 (V2 -3\/5_\/'2_(&-3)_\/5_3
a1 g s i e e :
3) Ockisbky 3a ymoBoio a > 01 b > 0, ToO YNCENBHUK 1 3HAMEHHUK
JIAHOTO Apo0Yy MOYKHA PO3KJIACTY HA MHOMXHWKHM TAKUM YHHOM:

a-b =(\/;—\/l;)(\/a_+\/l;)=\/;+\/;
a-2+ab +b AT % Va-Vb'

1.

2)

NMPUKNAL 6
3BiBHITHCA Bif ippaniOHaJIbHOCTi B 3HAMEHHUKY JApo0y:
1) i. 2)

243’ 5J_ 0

3BiapHUTHCA BiJ ippamioHaJBLHOCTI B 3HAMEHHHMKY APO0y
03HAYAE MEePeTBOPUTH APi6 Tak, n1od oro 3HaMEeHHUK He Mic-
THUB KBaJPaTHOT'O KOPEHs.
Po3zg’szannsa
1) ITOMHOKHUBIIIY YNCEJILHUK i BHAMEHHHUK JaHOTO Apo0y Ha \/5,
OTPUMYEMO:

A e e L e
2308 Laaane o (RN 21810 2.0
2) TToMHOKMBIIIM YHCEJBHUK i 3HAMEHHHMK JaHOro Apoby Ha
BHUpPAa3 52 +1, OTpUMY€EMO:

14 1a(6V2+1) 146241 _14(5v2+1) _
5v2-1 (V2-1)GV2+1)  (542) -1 50 - 1

_14(5v2+1) 2(5\/§+1)=10\/§+2_

49 7
5\/_ 10V2 +2
.

BigmoBigs: 1) 2) ———=

NPUKNAL 7
HoBeniTh TOTOMXKHICTE

ettt N e AR
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§ 2. KBALLPATHI KOPEHI. JINCHI YUCIIA

Pozé’azanns

(o it (e -t )

e (4 < % g oA Y (J— T J’)]z
R AT A

_a-—\/—;+\/_b+b+2\/_ W I mi (a+2\/_+b)(\/-—\/—)_

W G
T A

NMPUKNAL 8

Copocrits Bupas v12+ 6 J3.

Poszg’szanns
ITogaBmn migKopeHEBH# BUpa3 y BUIVISAL KBajpara CyMH,
OTPUMYEMO:

\/12+6 \/9+2 e \/(3+J—) =3+/3.

BigomoBigs: 838

480.° BuneciTh MHOKHUK 3-IiJ] 3HAKA KOPEH:
1) V8; 4) V54; 7) V275  10) /0,48;
2) Viz;  5) V490;  8) V108;  11) V450;
3) V/32; 6) V500;  9) /0,72;  12) /36 300.

481.° CupocriTs BUpa3s:

1) EJE; 3) % 200;
2) —le 4) —0,05/4400.

482.° BHHeCITL MHOXXHHUK 3-IIiJi 3HaKa KOpPeHs:

1) V27; 4) J125; 7) -2.0,18;  10) %\@3’;

2) J24; 5) % J— 8) —J— 11) 10./0,03;
3) V20; 6) 0,4 J250; 9) 0,8 J1250; 12) 0,71000.
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15. TOTOXHI NepeTBOPeHHs BUPa3iB, AKi MICTATb KBaApaTHI KOPeHi

483.° BHeciTh MHOMKHMK IiJl 3HAK KOPEHS:

1) 7V2;  4) -1014; 7) i\/—3_2_; 10) —0,3108;
2) 34/13; 5) 58; 8) *% 54; 11) 3\/-;;
3) -2/17; 6) 6+a; 9) -\/128 12) g\/g

484.° BHeciTs MHOMKHHUK IIiJi 3HAK KOPEHA:

13 256 - <8y 118 =5) TR 5D S\E;
2) 9V2; 4) 12b;  6) -10/0,7m; 8) —-13:\/18p.

485.° CupocTriTh Bupas:

1) 4Va +3Va-5va;  3) 5Jc +3d - +3d;
2) 60 +2Vb-8p;  4) 5+75-45.

486.° CopocTiTh Bupas:

1) 3va -2+a; 3) 96 —2+/3 +8+/3 -3/6.
2) e +10e —14 Ve;

487.° 3amiHiTh BUpa3 Ha TOTOKHO PiBHHI HoMmy:

1) V9a +/25a —/49a;
2) V645 -1

3) 2./0,04c¢ — 0,3 /16¢ + % Jo,81¢;
4) 0,4/100m + 15,/im ~1,24/2,25m.

' 488.° CopocTtiTs BUpas:

1) 2/4x +616x J625x,
2) 3./0,09y - 0,6 /144y +—,f13261

489.° CopocTiTs Bupas:

1) 82 -32; 3) V96 — 3/6;
2) 63 -/27; 4) 2500 - 8 V/5;
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§ 2. KBALIPATHI KOPEHI. AINCHI YACNA

5) 57 — 700 - 0,5/28; 6)2\/2_—% 45 — 0,6 J125.

490.° PanionanbHUM 4M ippamioHaJbHUM € 3HAYEHHS BHPA3Y:

1) V48 -6 -4+/3; 2) J162-92 +27 2
491.° Copocrite Bupas:

1) 4700 - 27 7; 4) 512 -73;

2) 75 - 6 /3; 5) 372 - 4/2 +2/98;

3) 250 -8 2; 6)% 108 + 363——J2T

492.° CnpocrtiTh Bupas:

1) V2 (V50 +/8); 3) (8v5 -4+3)-V5;
2) (V3 -12)-4/3; 4)2\/5(3\/1—-i\/§+\/:§).

493.° CropocriTs Bupas:

1) V7 (V7 - v28); 3) (4v3 V75 +4)-33;
2) (v18 +72) - V2; 4) (V600 + 6 —24) - /6.

494.° BukoHaiiTe MHOMKEHHS:

1) (2-3)(V3+1); 6) (y—7)(y +7);

2) (V2+5)(2v2-5); 7) (4v2-2V3)(2V3 +4+2);
3) (a+\/l;)(a—\/l;); (m+\/;) .

4) (Vo-Je) o +ve); 9) (Na-b)';

5) (4+3)(4-3); 10) (2- 3J§)

495.° BuxkonaiiTe MHOXKEeHHA: |

1) (ﬁ+3)(3ﬁ—1); 5) (\/5—36)(\/5+x);

2) (4v2 -3) (242 +53);6) (V19 + V17) (19 - V17);
3) (Vp-9)(Jp +9); 7) (V8 +2)";

9 (6-v13)(6+v13);  8) (83-2415)".

496.° Yomy NOpiBHIOE 3HAYECHHA BUPA3Y:

1) (2+V7)" —447; 2) (V6 -v3)" +62?
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15. TOTOXHi NepeTBOpeHHsl BUPa3iB, Aki MICTATb KBaApaTHi KOPeHi

497.°

498.°

499.°

500.

501.°

502.

3HaWiTh 3HAYEHHA BUpAa3y:

1) (3+5) —65; 2) (Viz -242)" +8 6.

3BiIbHITHCA Bif ippaniona.nbﬂoc'ri B 3HAMEHHUKY ApoOy:
4 18 ¢
1) —=; 3) —=; 5) ;4 e
J2 NG bJ’ J?
12 m 5
2) —+; 4) —; 6) —; 8
o ot R o

3BLIBHITBCA Bi, ippan,iona.nbnoc'ri B 3HAMEHHUKY Ipo0y:

D = 2) %: 3)J—- J— 5)J—; 6)332.
POSKJIaJlin Ha MHOXHHKHN BHPAa3:

1)a®-38; . 9) b+6Vb+9;
2) 4b% — 2; 10) 3+2+3¢c +¢;
3) 5 — 6¢% 11) 2+/2;
4) a - 9, axmo a > 0; 12) 67 -T;
5Ym—-n, akmo m =20, n =2 0; 13)0—\/(;;

6) 16x — 25y, axmo x > 0, y > 0; 14) Vb + V/3b;

T a-2Ja+1; 15) V15 - /5.

8) 4m —28Vmn +49n, akmo m > 0, n = 0;
PosxknaziTh Ha MHOXKHUKHU BUPAa3:
1) 15 - x% 6) m+2Vmn +n, askmo m > 0, n 2 0;

2) 49x° — 2; 7) a—-4a +4;
3) 36p — 64q, akmo p = 0, ¢ = 0; 8) 5+~/g;
4) ¢ — 100, akmo ¢ = 0; 9) @-’—p;
5) a —8b~a +16b% 10) V12 ++/32.
Ckoporith apib6:

a®-7 . : 5Ja-rb
b av i 3) ey ) o5 —am

\/_ b a-b 100a2 - 9b

: 4) ———+; 6) —F=;
v g )\/;+\/Z )10a+3\/l;
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§ 2. KBALLPATHI KOPEHI. OINCHI YUCNA

503."

504.

505.°

506.

507.

7) JE 1 \/_ \/_ 11) a+2\/;;+b.
J6 -3 Rl Jaxaly.
V35 + 10 . 13-13 a? e +e

8 10 —; 12) ———M————.,

) 0 P Yy ) J13 ) 26 — Ve

CkopoTiTh Api6:

)J— 5’ ! N )a 2Jab +b
Ja+2 23— /23 b 8J5+16

2 3 5) ———; 8

e ) s i a0

3) 89 \/— \/_

Ja++3’ ~/_ Je3’

BuHeCiTh MHOXKHHMK 3-I1iJ] 3HAKA KOPEHA:

1) Vv3a?, axmo a > 0; 3) V12a*;

2) V5b?, axmo b < 0; 4) Jcb.
BuneciTh MHOMKHUK 3-IIiJ] 3HAKA KOPEHS:

1) V18x%; 2) Jv°.
CuopocritTs Bupas:

1) V98 — /50 +v/32;
2) 38+ V128 =

3) 0,7@6—7J%+§ 108;

4) \/5a - 2+/20a + 3/80a;

5) m—%\/a_’g, axmo a > 0, b 2 0;
6) Ve® +4c e —5e? e,

CnpocriTe Bupas:

1) 0,512 — 327 + 0,4 75;
2) 2,5/28b +§J63b ~104/0,07b;
3) \/81a7—5a3\/2+§\/?.
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15. TOTOXHI NepeTBOpeHHs BUPa3iB, AKi MICTATb KBaapaTHI KOPeHi

509.

510.

511.°

N
et
V]

513.

* NosexiTs, mIo:

1) J11+47 =T +2 2) V14 +8+/3 = V8 + V6.

CupocTiTes Bupas:

1) (2v3-1)(V27+2);  4) (7+443)(2-V3)";

2) (5_2'-3+45); 5 (Jo+2v5-6-25) .
3) VVIT —4 - JV1T + 4;

3HaAUAITH 3HAUYEHHS BUPAa3y:

1) (3v2 +1)(V8 -2); 3) (10-46)(2+v6)’;
2) (3-247) +(3+27)"; 4) (942 +\9+4+2) .

CkopoTiTh Apib:
1) 4a+4\/g, 4) x* — 6y
TR x? + 6y — x\/24
2) \/2—8. - 2+2a 3 '\/; b o \/_
(Y TR, J'_ \/—
gy atavab et o000 b5 0; 6) mlm - 27
a-4b KL TRTY T,
2." CkopotiTh Apib6:
1) a-b 4 3) a-2 \/; +4
Vi -\11a”’ aa +8
2a + 10 V2ab + 25b
> > 0;
2) W L , axmo a > 0, b > 0;
3BinbHITHCA Bif ippanioHaIBHOCTI B 3HAMEHHUKY ApOOY:
1 A2 3 =2 —; 5 —my
V2 +1 V15 - V12 a-~b
gy Ny 6) V3+1
V7 ++/3° 245 -1 JET

." 3BLIBHITHECA Bif ippaiioHaNBHOCTI B 3HAMEHHUKY APOOY:

J5 - S g 2-2
Werpog Demes o Bl A SR
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§ 2. KBALPATHI KOPEHI. QINCHI YNCNA

515.

516.

517

518.°

519.”

JloBeaiThk piBHICTB:

J2 41 \/5-1=4\/§.

1 1
1 + =0 3 -
)5—2\/6_ 54+26 )J§-1 J2 41
2 2
2) - =
3J2+4 32-4

HoBexniTh, [0 3HAYEHHAM BUPA3y € pallioHAJIbHE YHUCJO:

L J_ Vo , V11 -6
g4aa . 3-zs’ J_ & %
CrpocriTe Bupas:
1 _4va-4, )a+\/;. pii g
PR TN O e tiodais
2) Jm+1 Jm+3. 7)x/3—5 c_25.
X e i AR
\/;+4__\/;—4_ R \/a_
-3) \/;_l;+y x+ xy’ 8)(\/5 \[t;+1 a1
ol Na b, o s e
Y dii 9’[ 5 *J;_J;)'J;’
a W Jr-83 124% ) JE a8
G R 10)[J¥+3+x—9J'x-3 s

CopocTiTh BUpas:
s e et e ,(JLJ; i ]
JZ+1 R :

\/—+1 Bi1 5)[\/;“ 4\/—] x+\/_
a—\/_ ab b’ o ST P2 oy O O

Yt oo s 6) 264 i Jo £ 8
y—2.y 8 y—6 I R G

BuHeciTh MHOKHUK 3-IIiJ] 3HAKA KOPEHs:

1) v-m?; 4) Vm'n", axmo m < 0, n < 0;
2) Va'p'?, axmo a # 0; 5) /45x%y", axmo y < 0;
3) J4x%y, axmo x < 0; 6) V64a’°, axmpo a > 0;

136

3)




15. TOTOXHi NepeTBopeHHs BUPasis, AKi MiCTATb KBaApaTHi KOpeHi

7) V242m''b'®, akmo b < 0;
8) -m?n?p"®, axkmo m > 0, n < 0.

520.” BuzeciTh MHOMKHHUK 3-UiJi 3HAKAa KOPEHS:
1) \/—m—lg;
2) W, AKIIO b=0:
3) \/M, AKImo a < 0;
4) \a%’;
5) J27x"y*, axmo y < 0;
6) \/W, akmo m > 0, n > 0.

521.” BHeciTh MHOXHUK ITiJ 3HAK KOPEHS:

1) a+/3; 5) xy® \/x_, akmo x < 0;
2) b-b; 6) 2p \/g;

3) ¢ e’ 7) 2p \/— 4

4) m+/n, axmo m > 0; 8) ab® \/%, akmo a = 0.

522.” BHeciTh MHOYKHUK IIiJ] 3HAK KOPEHs:

1) m 17, axmo m > 0; 4) x'yx°y, axmo y < 0;
2) 3n\/6 akmo n < 0; 5) 7a\/7

7
3) pp%; 6) 5ab,/-‘5‘—b, sxmo a < 0, b > 0.

523." JloBeaiTh TOTOMKHICTD:

1)(8\/; it iaeda ):8 a+4l TVa-49 _ o o

Jai7 aiiao w4 a-49 Ja+7

a+27[ BBt il 9 }=\/E.

2
) \/——\/— a—3\/—¢;+9 a\/;+27
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§ 2. KBAZIPATHI KOPEHI. OINCHI YACNA

524.” CopocriTs BHpas:

[I-f 1 ,w;-m]. At
a+Jab e-b Ja+b ) a++ab
2) [\/_+«/——\/2;{:/_) (‘/"_ ‘/;+£).

525." Cipocrits Bupas:

1) V3+2+2; 2) V7 +4+/3; 3) Y11+ 2+/30.

526." CopocriTh BUpas:

1) V8+27; 2) J15+6+6;  3) Y7+2410.

527." Cnpocrits BUpas:
1

ROINSE Al RS Rt O MR AV i)
\/§+1 \/§+\/§ \/Z+\/§ JE+JZ M+\/§
528." IlomemiTs, mio:

G R W DAL TS

\/§+1 \/g+\/— \/;+\/g \/—I+\/— 2

529." HosexniTs, 110:

V2242 V2242 Jz =2.

530." CnpocriTs BHpas:

1) \/10+8\/2+\/9+4~/§; 2) Y22+ 63 +13+48.

| BNPABU ANSA NOBTOPEHHSA

531. Po6iTHUK MaB BUroTOBIAATH ImoxHA 12 meraneit. Ilpore
BiH BUTOTOBJSAB INOAHA 15 merasei, i B)ke 3a 5 AHIB 10 KiH-
I#A TepMiHy poboTu oMy 3anuuiniaocs surorosutu 30 ne-
raseit. CKinpKM JerTajseil MaB BUMOTOBUTHU POOITHHK?

532. IIpu poanpopaky miny Ha ToBap 3Husuau Ha 20 %. Ha
CKiJIBKY Bi/ICOTKIB Tpefa HmiABUIIUTH IiHY Ha TOBap, 100
BOHA JIOPiBHIOBAJIA TTOYATKOBiNA?

533. Yosen nponaus 32 KM 3a Tedielo piuku 3a 4 rof, a mpoTu
Teuil — 3a 8 rox. 3HAWAITHL BJACHY IIBUAKICTH YOBHA
i mBHAKiCTH Teuii.
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16. OyHKuUia Y = \/; Ta ii rpadik

534. @enip i Oneca ixanu B oxmHoMy moiszi. Pexip ciB y aBa-
HAAUATHAN BaroH BiJ rojioBM moiszaa, a Onecs — y MIOCTHH
BaroH 3 XBocTa moizza. BusBuiocs, 1m0 BOHU iAyTh B OJ-
HOMY BaroHi. CKijbKu BaroHis y moismi?

535. Yucao a — gomaTHe, a yuciao b — Bix emHe. AKuii 3 tasux
BHUpasiB HaOyBae HAUOIIBIIOTO 3HAUYEHHS:

1) a’b; 2) —a’b?%; 3) —ab?; 4) ab; 5) —a’b?

L YY4MMOCs POBUT HECTAHOAPTHI KPOKW

536. Kocmiunuit kopabens BixBinye nnanery ['ocTuHHY uepes
piBHI mpomMikKM uyacy (He 060B’SI3KOBO uepes iy Kijib-
KicTh AHIB). Yu MoxKe OyTU TaK, IO IIepIile BigBiyBaHHSA
B IILOMY POILi BiI0yJI0Cs B MOHEA1JIOK, APYTre — Y BiBTOPOK,
a yeTBepTe — y HEHiII0? .

m dyHKuia y = VX Ta il rpagik

SAximo nionia KBagpaTa AOPiBHIOE X, TO OI'0 CTOPOHY Y MOXK-
Ha 3HaWTH 3a (GOpMYJIO Y = Jx. Bmina IJIOIIL X KBajapara
IPU3BOAUTE 1 O 3MiHHU MOTO0 CTOPOHHU Y.

3p0o3yMiJIo, 1110 KOXKHOMY 3HAUEHHIO 3MiHHOI X BiIIIOBiZac enu-
He 3HaYeHHA 3MiHHOI y. OTiKe, 3aJI€KHICTh 3MiHHOI y Bij 3MiH-
HOI X € GYHKIiOHAJIBHOIO, a dhopMysa y = Jx 3amae HYHKILIO.

OckinpKu y BUpasi Jx JONMYCTUMUMU 3HAYEHHAMU 3MiHHOI X
€ Bci HeBix’emHiI umcsa, To 06JgacTIO BH3HAYEHHSA (DYHKIIT
y= \/; TAKOX € BCl HeBix’eMHI umcia.

Bupas Jx me mosxe HaOyBaTH Bif’eMHUX 3HA4YEeHBb, TOOTO
JKOJIHE BiJI’€MHe YHMCJI0O HEe MOJXKe HajekaTu 00JacTi 3Ha4YeHb
poarinsaaysaHoi pyakKiii. [Tokaremo, mo GyHKIiAg y = Jx moske
HabyBaTu OyAb-AKUX HEBiA’€MHUX 3HaUY€Hb, HAIPUKJALI,
y = 7,2. CopaBpai, icHye Take 3HAYeHHA aprymMeHTy X, II0
Jx = 7,2, a came x = 7,2%. Ha nmpomy mpukjagi Mu 6admmo,
10 AJA OyAb-AKOr0o HEeBiJi’eMHOrO uucsa b 3aBKAU 3HAWAETHCA

Take 3HAYEHHA X, 110 Jx = b. Taxum sHaveHHAM apryMeHTy X
¢ umcno b
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§ 2. KBALIPATHI KOPEHI. OINCHI YUCNA

7 Y P T Y O Y PR A T S R R R R
L HEH -
- T gy o m — o P i e
1t ‘---1 1 - - . —.4»'..
. Bl e ] oo’
EI8I AT bR
‘ I : e 3 } -
o 1/ . o 1 1 x
o I W R i f 5 l l
Puc. 27 Puc. 28

Orke, obJsiacTi0 3HaUYEHb (DYHKOIL y = Jx e Bci HeBix eMHI
YucIa.

VYpaxoByoouu 001acTh BUSHAUYEHHA Ta 00J1aCcTh 3HAaUYeHb (DYyHK-
oii y = \/;, MOJKHA 3pOOUTH BUCHOBOK, IO ii rpad)ik posTaiio-
BaHWUM TiIBKYW B MEPINif KOOPAUHATHIN UBepTi.

YV tabanili HaBe[eHO AesAKi 3HAUeHHA apryMeHTy i BiamoBiz-
Hi iM 3HaYeHHA GyHKOIL y = Jx:

= | 0 ]0,25] 1 [2,25] 4 [6,25] 9 |

Ly lofo5]1[15[2][25]3]

ITosHaurMo HA KOOPAMHATHIN IJIONIUHI TOYKU, KOOPAUHATA
AKUX HaBeJeHO B Tabaumi (puc. 27).

YumMm Oinbllie TOYOK, KOOPAUHATH SKUX 3aJ0BOJIBHAIOTH PiB-
HAHHA Y = \/:_x_, IMO3HAYUTH, TUM MeHIIe oTpuMaHa (irypa oyzne
BiApisasaTHCcsa Bix rpadika GyHKIil y = Jx (puc. 28).

Sk6m Bpasocsa Ha KOOPAMHATHIN IJION[MHI MO3HAYUTH BCi
TaKi TOYKH, TO oTpumManu 6 pirypy, AKy 300pakeHo Ha PUCYH-
Ky-29. ¥V crapmux Kiacax Oyze ZoBeleHO, 1o rpadikom dyHK-

miliy = Jx € dirypa, fKka KopiBHIOE BiTHi mapaosnu y = x°.

TP/ WEAE R P K S W e o ]
yh . i F e a8 l 1, ;y_“__,i ! ’ .L.,JL___
i Prel 1_4,_2 1 { st VS
Labibdebad L .f.,,,.‘.W_J.._‘ ' o | 2 ¢
5 S B e b
k7 B R A

et : ! i=‘ 1 | | >
[ T LX) 0 Xy M | x

‘ ‘ | ,A__,_.._J_, kil L,, E Y 04 b ;

Puc. 29 Puc. 30
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16 (DyHKum y= \/— Tail rpa¢m<

Hexait x| i x, — nBa I0BiIBHAX apryMeHTH QYHKIIL Y = Jx
raki, mo x, < x,. Toai 3 BracTuBOCTI apuPMETUIHOTO KBAJ-

PaTHOTO KOPEHsA BHUILJIMBAE, IO ,}xl < ,/xz. I_Ie O3Ha4vae, Mo

01JIBIIIOMY 3HAUEHHIO apryMeHTy (QyHKIil y = Jx BiZimoBizae
Oiybie 3HauYeHHA (yHKIII, 1 HaBmaku, OLILIIOMY 3HAYEHHIO
¢dyHKILi] BifmoBigae Oinbire 3HaUeHHA apryMeHTy, TOOTO AKIIO

\/x_l < \/x_2, To X, < x, (puc. 30).

¥ Tabnuni HaBexeHO BIACTHUBOCTI GYHKIII y = \/;, BHUBYEHi

Y IBOMY IIYHKTI:

|Ob6sacTh BU3HAYECHHS

Hy.nb byHKOil (3Haﬁenna aprymeHTy, wx =0
IpH AKOMY 3HaUeHHA (QYyHKIil ZOpiB- |
HIOE 0) 1

NPUKNAL 1
Po3se’skiTe rpadivHo piBHAHHSA \‘ e e
Jx =6-x. (
Po36’s3anHs i
B oamiit cucTemi KoopAuHAT O- |
oyayemo rpadiku QyHKINR Yy = Jx
iy =6 - x (puc. 31). Ili rpadiku
NepeTHHAIOTHCA B TOYMi, abcuuca | ]

1

b SW e S B
| | 1
| | |

| I'padix Bitka napa6o.1m

‘Vm Hemn eMHi uncna

Oo0sacTs 3HAYEHb |Vc1 Hem,u €MHI ancaa

|
axoi nopisuioe 4. Ilepesipka mix- (0| 1 | | |
TBEPAWUTEH, IO YUCIO 4 € KopeHeM | | | | |
JAaHOTO PiBHAHHA. Puc. 31

NPUKNAL 2
ITopisuaiTe uncaa: 1) 6 i \/ﬁ; 2) 3J7 i J/65.
Posé’azanns.

=y |

1) Ockinexu 6 = V36 i 36 > 31, To V36 > V31, 10610 6 > v/31.
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§ 2. KBAQAPATHI KOPEHI. INCHI YUCNA

2) Maemo 37 = /63, 63 < 65, V63 < V65. Omke, 37 < /65.

MPUKNAA 3
IIpm AKMX 3HAUEHHAX X BUKOHYETHCA HEPIBHICTH Jx <32
Poszé’asannsa

3anunieMo JaHy HepPiBHICTH Tak: Jx < /9. Ockinbku 6ins-

IOMY 3HaUEeHHIO QYHKI Yy = \/; Bigmosifae Ginbine 3HAYEHHS
apryMeHTy, TO MOYKHa 3POOMTH BUCHOBOK, 1[0 X < 9. ¥Ypaxo-

BYIOYH, IO BUPA3 Jx wmae amicr Timbku mpu x = 0, orpumye-
MO, IO ZaHA HepiBHICTHL BUKOHYyeTheA npu 0 < x < 9.

NPUKNAL 4 !
CrpocriTs Bupas \/(\/5_) - 2)2 + \/(JE —3)2.

Po3zg’sazanns

OCKiJIbKK\/g>2i\/—5<3, TO \/5—2>Oi\/5—3<0. Orxe,
MAaeMoO:

VB -2 +V(VB-3)" =| VB -2|+| VB - 3| =
=J5-2+3-5=1.

Bigmosigs: 1.

)

1. flka 06nacTb BU3HAYEHHSA DYHKUIT Y = Va2

2. flka 06nacTb 3Ha4YeHb PYHKUiT Y = Jx 2

3. Y fKin KOOPAMHATHIN YBEPTI 3HAX0AUTLCA rpadik MyHKUIT Y = Jx?
4. flka dirypa € rpaikom dyHKUii Y = Jx?

5. YoMy AOPIBHIOE HyNb dyHKUIT Y = Jx 2

6. HeBig'eMHi Yncna a i b Taki, WwWo a > b. MNopisHANTe Ja i Jb.

7. Binomo, wo Ja < b. MopisHaWTe Yncna a i b.

537.° ®yrknio s3agzano GopMynow Yy = Jx. Banosmits Ta6-
JIAIIO:

AL AL T e 1600
y 9 7% T N
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16. OyHkuia Yy = \/; Ta ii rpacik

538.°

539.°

540.°

541.°

542.°

543.

544."

545.

546.°

DyHKIi0 3aKaH0 GOPMYJIOK Y = Jx.

1) Yomy nmopiBHIOE 3HaUYeHHA (DYHKILII, AKINO 3HAYCHHSA
aprymenTy nopisaioe 0,16; 64; 1,44; 3600?

2) Ilpu sxoMy 3HA4YEHHI aprymeHTy 3HaYeHHs (pyHKIil
nopisuioe 0,2; 5; 120; —4?

He Bukonyouu mo6ymzoBu, BUSHAUTE, Yepes3 AKi 3 JaHUX

TOYOK IPOXOAUTH rpadik dyHKoii y = Jx: A (36; 6),

B (4; -2), C (0,81; 0,9), D (-1; 1), E (42,25; 6,5).

Yepes AKy 3 JaHUX TOYOK IPOXOAUTH rpadik GyHKII
y=+x:

1) A (16; 4); 3) C (3,6; 0,6);

2) B (49; —-7); 4) D (—36; 6)?

ITopiBHANTE Yncaa:

1) V86 i 78; 4)\f11 7) V41 i 2410;

2) V1,4 i J1,6; 5)-7i -/48; 8)06J_ JL1;
3) 51 +/26; 6) 3v2 i 243; 9) V75 i 4+/3.

IlopiBHANTE Yncaa:
1)\/§i\/%; 3) V33 i 6; 5) V30 i 2T;
2) V32 i V6; 1) 35 i V42; 6)7@1%@.

He BukoHy0OYU 10OYA0BU, 3HAUAITE KOOPAUHATHA TOUKHI
nepetuHy rpadika GysHkKnii y = Jx i IpAMOi:

Dy=1; 2)y=08; 3)y=-6; 4)y=500.
3anuiIiTh y IOPAAKY CIIafaHHA Yyucia 8; \/@; 7,9; \/(%;
8.2:

SanuiliTe y HIOPSAAKY 3POCTAHHSA YHUCIIA \/—33; 6.1:6; \/?E;
5,9.

Mix axuMu JBOMA IIOCJIOBHUMH IMiJIUMHI YHCIAMU 3HA-
XOOUTHCS HA KOOPAWHATHINA NPAMINA YHCIO:

1) V2; 4) J1; 7) V59;
2) V3; 5) V13; 8) —V115;

3) J/5; 6) /0, 98; 9) —/76,19?
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§ 2. KBAZLPATHI KOPEHI. AINCHI YUCNA

547.

548."

549.

550."

551.°

552.

553."

554.

555.

556.”

557."

Mix AKUMH [BOMA IIOCJiJOBHUMHU MiJIUMHU YMCJIAMU 3HA-
XOAUTHCH HA KOOPAMHATHIN NMPAMIN YMCIO:

1) V6; 3) V29; 5) —/86;

2) V19; 4) J160; 6) —/30,5?
VYraxiTe yci mini uuena, AKi po3ramioBaHi Ha KOOPAH-
HATHIN npaAMid MidXK yucIaMu:

1) 3i /68; © . 8) =31 i-2,8;

2) 7 i V77; 4y “4/421'2:8,

VrakiTe yei misi dumena, AKi posTamoBaHi Ha KOOPAHU-
HATHIN npAMif MiXK YucIaMu:

1) 8 i V18 2)' 10 i V90: 13) ~J1dp i - 4Y,

IIpn AxUX 3HAYEHHAX X BUKOHYETHCH HEPiBHICTH:

1) Vx> 2 2) JVx <4 3) 6 < Jx <9?
Ilpu AKX 3HAYEHHSX X BUKOHYETHCA HEPiBHICTH:

1) JVx < 8 2) Vx> T; 3) 10 < Jx < 20?
Posp’sixkiTh rpadiyHO piBHAHHSA:

DVr=x 3 Jr=x+2 5) Vx =2

2) Vx=x%  4) Vx=0,52+0,5 6) Jx=15-0,5x.
Poss’saxiTh rpaivyHO piBHAHHSA:

l)x/—;=—x—l; 2)\/;C-=2-x; 3)\/;=%.

CupocriTh Bupas:

1) V(1 =+v2)’; 3) \(245 -3)";
2) V(6 - 7)’; 0 V(3 -2)" +y(3-+3)".

CupocrtiTh BUpas:

1 VW5~ 4)’; 2) V(v8 -3)" ~V(v2-3)".

PogB’sxkiTh piBHAHHS VX = —x7°

. armo x < 0
Hauo dpyukmio f(x) =% ; ’

\/;, agkmo x = 0.
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§ 2. KBAJPATHI KOPEHI. OINCHI YUCNA

548."

549,

555."

556.”

557."

' Mixx aKMMU ABOMA MMOCJIiJOBHUMU IiTUMU YUCIAMHU 3HA-

XOOUTHCA HA KOOPAMHATHIA NPAMINA YMCIO:

1) V6; 3) +/29; 5) —/86;

2) V19; 4) J160; 6) —/30,5?
VraxiTe yei nini yuena, AKi posTaumroBaHi Ha KOOpPAU-
HATHIN nDpAMiH MiK Yyucaamu:

1) 3 i /68; 8) 81 1 ~2.3:

2) V7 i V1T; 4) -V42 i2,8.

Yraxite yci nini ymerna, ssKi po3raiioBaHi Ha KOOPAH-
HaTHIN NpAMii MIX 4YuCIaMMH:

1) V3 i V13; 2) 410 i V90; ' 3) ~J145'i ~47.

. Ilpu AKMX 3HAYEHHAX X BUKOHYETHCSA HEPiBHICTH:

1) Vx> 2 2) Jx < 4; 3) 6 <Vx<9?

;) Ilpu sKuX 3HAUEHHAX X BUKOHYEThHCSH HEPiBHICTH:

1) Jx < 8 2) Jx > T; 3) 10 < Jx < 20?

." Poer’sisxiTh rpadiuHo piBHAHHSA:

DVx=x 3 Jr=x+2 5) Vx =
2) Vx =x%  4) Jx =0,5¢+0,5 6) Vx =1,5-0,5x.

3." PosB’siokiTh rpadiyHO PiBHAHHSA:

Dl s sa1s - Banlr =2 w0, 8) JE:%.

." CuopocriTs BUpas:

1§ L yE ) 3) (245 -3)’;
2) V(6 -V7)’; 4 V(B -2 +y(3-+3)".

CrupocrtiTh BUpas:

1 (V54" 2) V(v8 -3)" -J(v2-3)".

a2
Po3Bs’aKiTh piBHAHHA VX = —X°.

4 .
: —, sk x <0,
Haxo dyskmio f(x) =%

x/;c_, armo x = 0.
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16. OyHKUiIA Y = \/; Ta ii rpadik

1) Bmaiigits [ ¢-8), f (0), 1 (9).
2) ITo6ynyiiTe rpadix gamoi GyHKII.
: x2, akmo x < 1,
558." Mano pyukuio f(x) =
\/;, axkmo x > 1.
1) Bmaiaits f (-2), f (0), f (1), f (4).
2) Ilobyxayiire rpadik nauoi dyHKIIL.
559.” VeranosiTh 061aCTh BUSHAYEHH, 00J1aCTh 3HAYEHS 1 HyJIi

dyuknii y = V-x. Ilobyayitte rpadik ganoi QpyHKIi.
560." IToGynyiiTe rpadik GyHKIl y = —j—_ ;

X
561." CnpocriTs Bupas:

1) V8 -2+T; 3) V12-6+/3;
2) \5-2/6; 4) /38 -12+/2.

562." CopocriTh Bupas:

1) o -4 5; 2) J7-2410;  8) Y37-20+3.

563." CkinbKyU KOpeHiB Mae piBHAHHA Jx = a - x sanesxmno Bij
3HAYEHHA a?

564." CupocriTe Bupas \/(\/Z L g o P \E/E _2)*+8+a.

565." CupocritTe Bupas

S SRR R PR

i BNPABW ANA NOBTOPEHHA

566. Y nepmiomy KoHTeiiHepi Oyio 90 xr abiayk, a B Apyro-
my — 75 kr. Ilicis Toro sik 3 nmepuroro KoHTeiiHepa B3d-
Jau y 3 pa3u Ginbmie A0IyK, HisK 3 JPYroro, To B MepIIioMy
3QIMNIAJIOCA YV 2 pasu MeHmIe, HiK y aApyromy. CKinbKu

] Kimorpamis a0JIyK B3siJIM 3 MepuIOro KoHTeiHepa?

567. Bijg npucrani npoTu Tedil piuKky BiATIINB MOTOPHHUI YOBEH,
BJIACHA IIBUAKICTH sIKOro mopisuwe 12 km/rox. Yepes
40 xB micns BHXOJY YOBHA 3imcyBaBCA MOTODP, i 4OBeH
Tedieo piuky yepes 2 roji NpPUHECHO A0 npucraHi. fAka
MBUAKICTE Teuii?
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§ 2. KBALIPATHI KOPEHI. AINCHI YNCIA

568. [loBexiTh TOTOXKHICTD:

a-g T b et Siaapt
a’+2b a®-4v° @-a)® ) ®+4ab+4® o’
2 2
2)(2a (5l 4a ).a . AT e, NS
a+3 a°+6a+9 a+1 a+3

569. Bigcranb MiK ABOMa MicTAMH JIErKOBa MAIIMHA ITPOiXK-
J°Kae 3a 2 rof, a BaHTaXHa — 3a 3 roj. Yepes Axuil yac
micns mOYaTKy PYyXY BOHHU 3YCTPiHYTHCSH, AKINO BHIAYTH

' OJHOYACHO HA3yCTPiu OfHA OAHiH 3 mux mict?

| rOTYEMOCSH A0 BUBYEHHS HOBOI TEMU
9570. Po3B’saKiTh PiBHAHHA:
1) 2% =0; 4) -3x* + 12 =0; 7)%x2—5x=0;

2)x*-1=0; 5)5x*-6x=0; 8)x’-2x+1=0;
3) x>+ 5x =0; 6) 0,2 +2=0; 9)9x* + 30x + 25 = 0.

jp YUUMOCH POBUTA HECTAHAAPTHI KPOKW

571. Harypanssi uncsa Big 1 go 37 sanucano B psAAOK Tak, 110
cymMa OyAb-KMX MEePIINX KiJAbKOX uYMces ALIUTHCA HA
HACTYIHE 38 HUMHU YUCI0. SIKe YHCJIO 3alIUCaHO HA TPEThO-
My Micui, AKIIO Ha mepuiomMy micmi samucasHo guciao 37,
a Ha gpyromy — 1?

3ABAAHHSA B TECTOBIA ®OPMI «MNEPEBIP CEBE» No 4

i. fIxe 3 HaBeleHMX TBep/AKeHL XuOHE?
A) -5 — uine yncao;
B) -5 — panionaabse 4MCIIO;
B) -5 — ippamnionasbHe 4uCIIO;
T') -5 — gilicHe 4ucJio.
2. fIxe 3 yucen € ippanioHanbHEM?

A) V4; B) J0,4; B) J/0,04; TI) 400.
3. 'padixom aroi 3 hyHKIiH € mapadona?

Ay=25; Byy=25 By=2% py-==.
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3aBaaHHA B TeCTOBIN Gopmi «Mepesip cebe» N2 4

4. Ha sikomMy 3 puCYHKiB 300paskeH0 rpadik pyHKIil y = Jx ?
A) y B) g (B Ny v

0 x OI x O| x Ol x

5. AAxkuit 3 HaBeleHUX BUPA3iB He Mae 3MicTy?
A) V2; B) —/2; B) V-2; I) V2>

6. O6uuciaiTe 3HAYEeHHA BUPA3y V7x —3 npu x = 4.

A) 5; B) —~b; B) 25; I') -25.
7. YoMy J0ODiBHIOE 3HAUECHHS BUPA3y +/36 - 0,81'?
A) 6,9; B) 54; B) 5,4; T) 0,54.
. 1 ,
8. 3HalgiTe 3HAUEHHS BUPAa3y (-5 \/1_0) -
A) 2; B) 4; B) 2,5; r)o0,4.
9. CopoctiTh Bupas J9a - V16a +/64a.
A) 15Va;  B) 15a; B) 7 Va; I) 7a.
10. 3BinpHITECSA BiA ippanmioHaJbLHOCTI B 3HAMEHHHKY IpPO-
12
oy E
A) V2; B) 4/2; B) 62 T) 102,
11. Cxoporits apid ————‘—1;2——.
a-2+\2a +2

\/;+\/_ a+2 _ \/.—\/-2-
J‘_J" B B) 1; F)\/;“/g'

12. CripocriTh BUpas (2 + \/5) (5L JB) sl % 1) = B0
A) 15; B) 5; B) 10-+/5; TI) 10+5+5.
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§ 2. KBAZIPATHI KOPEHI. AINCHI YNCIA

!

MACYMKA

Y ubomy naparpadi:

Byno BBEAEHO TaKi NOHATTA:
KBafipaTHUI KOPiHb;
apUOMETUHHUI KBAAPATHUIA KOPiHb;
MHOXVHa;

MiAMHOXWHA;

ippaLjioHansbHe Yucno;

AINCHI Y1cna;

VW V- W VWX

BW HAaBYMNUCS:
» NobyBaTV KBafPaTHI KOPEHI 3 HEBIf'EMHUX Ymcen;
¥ CrpoulysaTy BUpasu, AKi MiCTATb KBaApaTHI KOpeHi;

» 6yaysatu rpadikv pyHkUiny = x*i y = J;;

BU BUBYUNN:
» BNACTMBOCTI apUDMETUYHOIO KBAAPATHOrO KOPEHS;

» AesKi BNacTMBoCTi dyHkuiny = x%i y = Jx.
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§ 3. KBAZIPATHI PIBHAHHA

® By HaB4MTECA PO3B'A3yBaTU PIBHAHHSA BUAY ax’ + bx + ¢ = 0.

® BuB4YUTE 3HAMEHUTY TeopeMy Bieta ans KBagpaTHOro pis-
HAHHS.

® (OBonopgiete NPUOMamMM PO3B’'A3YBAHHA PIBHAHb, AKi 3BO-
OATbCA A0 KBaAPaTHUX.

KBagpartHi piBHAHHA, PO3B'A3yBaHH$
HeMOBHUX KBAAPATHUX PIBHAHB

Bu BMmieTe po3B’A3yBaTH JiH MHI PIBHAHHSA, TOOTO PIBHAHHA
BUAY ax = b, ne x — 3MiHHA, @ i b — meaKi yucia.

Axmo a # 0, To piBHAHHEA ax = b HA3UBAIOTH PiBHAHHAM
MepuIoro CTeneHs.

Hanpuknaza, KoxxHe 3 JiHiMHMX piBHAHB 2x = 3, 3x = 0,

1 5 o LG A
§x =-T7 ¢ PIBHAHHAM II€PIIOro CTeIleHdA. A ocp JsiHiNHIL P1B-

gauasa 0x = 0, Ox = 2 He € PIBHAHHAMMU IIEPIIOro CTEIeHH.

Yucaa a u b HasusaoTh KoediuicHTAMY PIBHAHHA NEePUIOro
creness ax = b.

Te, M0 PiBHAHHA NEPIIOrO Y, =y
CTENleHA € OKPeMMM BHMATKOM .~ Tifni pinaswus ™,
JigiftHoro piBHAHHSA, 1IIOCTPYE
cxema, 300pakeHa Ha DPUCYH-
Ky 32. T

Bu Takox ymieTre pos3B’dA-
3yBaTu HOesdAKi piBHAHHA, AKi
MicTATH 3MiHHY B Apyromy creneHi. Hanpukiajx, roryouuck
[0 BUBYEHHs IbOTO NYHKTY, BY PO3B’sA3a1u piBHAHHA x° = 0,
x*-1=0,x>+5x=0, x* - 2x + 1 = 0 (8upaBa N¢ 570).
KoskHe 3 muX piBHAHL Mae BUrIAx ax’ + bx + ¢ = 0.

Pisganus
fepuoro crenens

Puc. 32

Osnavyednus. KpagpaTauM piBHAHHAM Ha3HBAIOThH
PiBHAHHS BHIY ax® + bx + ¢ = 0, e x — 3minna, a, b, ¢ — xe-
AKi yncaa, npuuomy a # 0.
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§ 3. KBAZIPATHI PIBHAHHA

Yucna a, b i ¢ HasuBaioTe KoedilicHTAMM KBaJAPaTHOrO
piBHAHHEA. Yucio @ HA3WBAIOTH mepmuM abo cTapmuM Ko-
ediuienrom, ynucao b — apyrum xoedinienrom, 4KucI0 ¢ — BiIb-
HUAM YJIEHOM.

Hanpuknaajn, KBagpaTHe piBHAHHA —2x° + 5x + 3 = 0 Mae
Taki KoedimieaTu: a = -2, b =5, ¢ = 3.

KBazparue piBHAHHSA, mepmui KoedilieHT AKOro A0pis-
HIOE 1, HABUBAIOTH 3BEXEHHM.

Hanpuknag, x> +v2x-1=0, x> -4=0, x>+ 3x = 0 — ne
3BeJleHi KBaJpaTHiI PiBHAHHS.

OckiJbKH B KBagpaTHOMY piBHAHHI ax” + bx + ¢ = 0 crap-
muil KoeinieHT He JOPiIBHIOE HYJIIO, TO HE3BEJEeHE KBaJpaTHE
PiBHSIHHS 3aBXKAU MOYKHA IMEPETBOPUTH B 3BeJeHE, DiIBHOCHUJIb-
He naHomy. PosxinuBuiu o6uasi yacTuHY piBHAHHSA ax® + bx +
+ ¢ = 0 Ha YHuCJIO0 @, OTPUMAEMO 3BeJIeHe KBaJpaTHE PiBHAHHSA
br+l=0.

a a

SIKIo B KBaZpaTHOMY piBHAHHI ax’ + bx + ¢ = 0 xoua 6
onuH 3 Koedinienris b abo ¢ KopiBHIOE HYJIIO, TO TaKe PiBHAH-
Hf HA3WBAIOTH HEIIOBHUM KBAJAPATHUM PiBHAHHAM,

x% +

IcHyIOTH TPY BUJM HEMOBHUX KBAJAPATHUX PiBHAHE:
1. Ilpu b = ¢ = 0 maemo: ax’ = 0.

2. Tlpu ¢ = 0i b # 0 maemo: ax® + bx = 0.

3.IIpu b = 01ic # 0 maemo: ax®* + ¢ = 0.

Po3B’sikeM0 HENOBHe KBaJpaTHE PIBHAHHA KOKHOTO BUAY.
1. Ockinbku a # 0, To piBEAHHA ax” = 0 Mae eAuHMI KOpiHb
x=0.
2. PiBaanua ax® + bx = 0 nmogamo y Buraazi x (ax + b) = 0.
Ile piBHAHHA 3aBXKAN Ma€ ABA KOPeHi X, i x,, OAUH 3 AKUX
JOPiBHIOE HYJIIO, & APYIrUMil € KOpeHeM PiBHAHHA IIePIUOTro

crenens ax + b= 0. 3sigecn x, =01 x, = —%.

i

Pisnanua ax® + ¢ = 0 mogamo y Buraazgi x2 = —<. Ockiib-
a

o e (
Ku ¢ # 0, To moxxauBi gaBa Bumagxku: —— <0 abo —— > 0.
a a

OueBHUAHO, 110 B IEPIIOMY BUMAAKY PiBHAHHSA KOPEHIB HE MaE.
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17. KBappaTHi piBHAHHA. PO3B'A3yBaHHA HEMOBHWX KBaAPaTHUX PIBHAHbL

VYV apyromy BUmagKy PiBHIHHA Ma€ JBa KOpeHi: x, = —i

. c
12, = —‘/——.
3 a

OTpuMaHi pe3yJbTaTU MiCYMOBYE HACTyIIHA TaOJIUIA.

3HavueHHA Pi s K s
Koe(inieHTiB b i ¢ o P
b=c=0 ax*=0 x=0
2 L e A
b#0,c=0 ax"+bx =0 X, S G
b=0, —% <0 ax* +c¢=0 KOpeHiB HeMae
ks ¢ B ’_2 o ’_E
b—O,—-;>O ax2+c=0 X, = 3 X, = 2

NPUKNAL

. i 4
PosB’sokiTh piBHAHEA x° — !——’i =0,

x|

Pozé’azanna
ITpu x > 0 maemo: xz—%=0;x2—4=0;x=2a60x=—-2.
Aune Kopiub x = —2 He 3a70BOJIbHAE YMOBY X > 0,

Ipu x < 0 maemo: x° +3% _0; x* + 4 = 0. Ocrause pis-
HAHHSA He Mae KOpEeHiB.
BigmoBings: 2.

? 1. AKe PIBHAHHSA Ha3MBaIoTb NIHIKHUM?

2. ke piBHAHHA Ha3MBaIOTb PIBHAHHAM NEPLIOro cTeneHs?

3. HaBepiTh NpUKNag NiHINHOrO PIBHAHHSA, AKE € PIBHAHHAM NEPWoro
cTeneHs, i NpyKNaa NiHIMHOIO PIBHAHHA, AKe He € PIBHRAHHAM NepLuIo-
ro creneHs.

4. fike PIBHAHHA Ha3MBaIOTb KBaAPaTHUM?

5. ik Ha3MBaIOTb KOeMiLiEHTU KBaAPATHOrO PiBHAHHA ax® + bx + ¢ = 0?

6. fike KBagpaTHe PiIBHAHHA HA3UBAIOTb 3BEAEHNUM?
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§ 3. KBALIPATHI PIBHAHHSA

7. flke KBagpaTHe PIBHAHHA Ha3MBalOTb HENOBHUM?
8. fAKi icHYI0Tb BUAW HEMOBHUX KBaAPATHWX PiBHAHL? CKiNbKW KOPEHIB
MOXEe MaTV PIBHAHHA KOXHOMo BUay?

572.°

573.°

574.°

575.°

576.°

YKaxiTh cepel faHUX PiBHAHBL KBaJApaTHI i Ha8BiTH, YOMY
IOPiBHIOIOTH crapmiuil KoediuieHT, apyruit KoedimieHT
i BiIBHHUM YJI€eH KOXKHOTO 3 HUX:

1) x=0; 6) 3x* — x> + 6. = 0;
2) x* =0; 7) —2x* + Tx - 8 = 0;
3) x* + x = 0; 8)x*-—x—-9=0;
4)x*+1=0; 9)6 — x* + 4x = 0;
5) x* —4x + 2= 0; 10) x*-2x + 3 =0.

CriagiTe KBagpaTHe PIBHAHHA, ¥ AKOMY:

1) crapmuit KoedimieHT gOopiBHIOE 6, APYrUil KoedimieHT
JOpPiBHIOE 7, a BiIBHUU YJIEH AOPiBHIOE 2;

2) crapmuii KoediiieHT qopiBHIOE 1, Apyruil KoedinieHT

JIOpiBHIOE —8, a BiILHUI YJIeH JOPiBHIOE —%;
3) crapmuit Koediunienr popiBuioce —0,5, apyruit xoedi-
uiesT gopisHoe 0, a BinpHUY 4YIeH ZOPiBHIOE 2%;

4) crapmuit KoedinienT mopiroe 7,2, apyruii Koedi-
Ii€EHT AODPiBHIOE —2, a BinbHUE uneH gopiBHioe 0.

CxaaniTe KBaZpaTHe DiBHAHHSA, Y AKOMY:

1) crapumuit KoedinieHT KopiBHIOE —1, APyruUil KoedimieHT
JOpiBHIOE —2, a BiNbHUHA 4ieH xopiBHIoE 1,6;

2) crapmuit koediuieHT i BiibHME YNeH AOPiBHIOIOTH 2,
a apyruii Koeginiert gopisHioe 0.

IlopaiiTe maHe PiBHAHHA y BUIIAXLL ax’ + bx + ¢ =0,

yKaxiTh 3HaueHHsA KoediuienTis a, b i c:

1)6x (8-x)=1T7- 2x%

2)x (2 + )= (x— 3y (Tx+ 2)

3)(bx -1 =(x+4)(x - 2);

4)ydx (x + 8) = (x -~ 8)(x + 6)y= 0,

ITopaiiTe naHe pPiBHAHHSA y BUIJISALL ax* + bx + ¢ =0,

VKaXiTh 3HaueHHA KoedimieHris a, b i c:

1) x (x + 10) = 8x + 3;

2) (x + 2)% = 2x% + 4.
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17. KBagpatHi piBHAHHA. PO3B'A3yBaHHA HENOBHWX KBaAPaTHUX PiBHAHD

577.° YxaxiTe, AKi 3 JaHuX PiBHAHb € 3BeIeHUMH, i 1IepeTBo-
piTh He3BeleHI PiBHAHHA Yy 3BefeHi:

1) x> - 5x + 34 =0; 4) 16 — 6x + x* = 0;

2) 2x*> + 6x + 8 = 0; 5) —x*> + 8x — 7 = 0;

3) ;x*+x-5=0; 6) —0,2x> + 0,8x + 1 = 0.
578.° IleperBopiTh MaHe KBaZpaTHE DIBHAHHA y 3BeJeHE:

1) %x2—2x~3=0; 3)3x>+ x +2=0.

2) —4x* + 20x — 16 = 0;

579.° ki 3 ymcen 1; 0; —3; 2; —10 € xopeHAMU DIBHAHHA
x>+ 9x - 10 =0?

580.° losexnito, mo: ;
1) uncno —1 He € KopeHeM DiBHAHHSA x° - 2x + 8 = 0;

2) yuciaa -—% i —3 € KopeHsMH piBHAHHA 3x° + 10x +
+3=0;
3) uucaa ~2 12 e KopeHsAMY piBHAHHA 3x° — 6 = 0.

581.° MosexiTs, mio:
1) yncao —5 € KopeHeM piBHsaHHA x° + 3x — 10 = 0;

2) unciio 4 He € KOpeHeM PiBHAHHA i—xz ~-4x =0.

582.° Po3B’siokiTh PiBHAHHA:
1) 5x* - 45 =0; 8) 2x* - 10 = 0; 5) 64x> - 9 = 0;
2)x* +8x=0; 4)2x°-10x=0; 6)x*+ 16=0.
583.° PosB’axiTh PiBHAHHA:
1) x*+ 7x=0; - 3) 8x* - 6 = 0;
2) 2x% - 11x = 0; 4) —8x* = 0.
584.° Poas’skiTh piBHAHHA!
1)(8x—-1) (x + 4) = —4;
2) (2x - 1> - 6 (6 - x) = 2x;
HE+2)(x-3)-(x~5)(x+5)=x"~-x.
585.° Posp’axiTh piBHAHHA:
1) (83x — 2) (3x + 2) + (4x — 5)* = 10x + 21;
2Y(2x ~ 1) (x + 8) < {x—1) (2 +d)y=15x.
586.° 3HaiigiTe ABa MOCHIAOBHUX HATYPANBEUX YMCIa, JOOYTOK
AKUX Ha 36 Oinpmuit 3a MeHIe 3 HUX.
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587.°

588.°

589.

590,

591.°

592."

593.°

594.

596.
597.

598."

§ 3. KBAIPATHI PIBHAHHA

SHaUAITh ABA IIOCTIIOBHUX HATYPAJIBHUX YUCIa, TOOYTOK
axux Ha 80 Oinpimuii 3a 6ibiile 3 HUX.

HoBenitTs, 1mo yucaa 2 -— JBi 2448 e KOpeHAMHU piB-
HAHHA x> — 4x + 1 = 0.

Po3B’soKiTh PiBHAHHA:

2 2 2
1)x68x=x; 2)x5—3_{c2—1=2.
Po3B’soKiTh piBHAHHSA:

2 2 2
1)x+x_£=0; 2)x+1_x +2____1.

i/ 3 3 6 4

IIpu axomy 3Ha4YeHHi m:
1) umcsno 2 € KopeHeM piBHAHEA X° + mx — 6 = 0;
2) yncso —3 € KopeHeM piBHAHHA 2x° — Tx + m = 0;

3) ymucno % € KopeHeM piBHSHHA m°x’ + 14x — 3 = 0?

Ilpu sxomy 3HAUYeHHi n:

1) uncno 6 € KopeHeM piBHAHHSA x° — nx + 3 = 0;

2) uncao 0,5 € KopeHeM piBHsSHHA nx’ — 8x + 10 = 0?
Po3B’skiTh DIBHAHHA, PO3KJABIIA HOro JiBY HacTUHY
HA MHOMKHUKHU CIIOCOOOM I'DYIIYBAHHSA:

1) x*-6x +8=0; 3) x* + 22x - 23 = 0.

2) x* + 12x + 20 = 0;

Po3B’sxiTh piBHAHHSA, BUALTUBIIN y #oro JiBii vacTuni
KBaJpaT ABOYJIEHA:

1)x*-4x+3=0; 3) x* + 8x + 20 = 0.
2)x*+6x-T7=0;

. Poap’axiTh DiBHAHHA, PO3KJABUIMA HOr0 JiBY YACTHHY

Ha MHOMXHUKHU:

1) x> - 10x + 9 = 0; 3)x*-x-2=0;
2)x*+2x-3=0; 4) x*+6x+5=0.

Cyma KBajaparTiB ABOX HOCJHiZOBHMX Linux gucen Ha 17
Gisbima 3a moxBoeHe Oiibire 3 HUX. 3HAWAITH i yucsa.
3HalAiTH ABA IOCAIZOBHUX LIJIUX YHCJIA, CyMa KBagpaTiB
AKUX JopiBHIOE 1.

IIpu sikoMy 3HAYeHHI M He € KBaJAPaTHUM DiBHAHHA:
1)(m-4)x*+mx +7=0; ’
2)(m*+8m)x*+ (m +8)x + 10 = 0;

3) (m*-81) x* - 6x + m = 0?
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599." AkuM YUCIOM, AOJATHUM YM Bif’€eMHHM, € BiAMiHHUA
Big 0 KopiHb HEMOBHOrO KBAaAPATHOIO PiBHAHHSA ax?® +
+ bx = 0, gK1O:

1) a>:0.:b>0; 3)a>0,b<0;
2).a <0,b>0; 4)a <0, b <0?

600." Yu mae KOpeHi HeIIOBHE KBaipaTHe PiBHAHHA ax*+c¢=0,
AKIO:
1ya >:0.c>0; 3)iai= Qiic =< O3
2)a<0.¢>0; 4)Ya < 0,¢c <0?

601.” SIxuM MHOrOYJI€HOM MOKHA 3aMiHUTH 3iDOYKY B PiBHAH-
gi 3x% — 2x + 4 + * = 0, 106 YTBOPHUJIOCHA HEIIOBHE KBaJ-
paTHe piBHAHHS, KOPEHAMH SKOTO € YHCJa:

1) 01 4; ' 214 17

602." AxuM MHOrOYJIEHOM MOKHA 3aMiHUTH-3ipOYKY B DiBHAH-
Hi x>+ bx — 1 + * = 0, mo06 yTBOPUJIOCA HENOBHE KBaJj-
paTHe PiBHSAHHS, KOPEHAMH AKOTO € YHCJAa:

noy-T 2) —-4; 4?
603."” Po3B’axiTh PIBHAHHSA:
1)x*-8|x|=0; 3)x2—|—j—|=0;
2
2)x*+|x|-2x=0; 4)x2_|2_fc_l=
604.” Poss’sikiTh piBHAHHA:
‘ 2
Nx*-T7|x|=0; 3) 222 -3 =0,

| 2]
2 x*~-6|x|+x=0;

605.” Ilpu sxomMy 3HA4YeHHi a PiBHAHHA

@-2)x*+2a-1x+a*-4=0e:

1) nigifiauMm;

2) 3BeIeHUM KBaJpaTHUM;

3) HeMOBHUM HEe3BeJeHUM KBaJPATHUM DiBHAHHAM;
4) HeMOBHUM 3BeJIeHUM KBaJpPAaTHUM piBHAHHAM?

606.” YcranoBiTh, Npu AKOMY 3HAYEHHI @ ONUH 3 KOPEHiB
KBaJpaTHOro piBHsAHHA AopiBHIoe 0, i 3HAWAITH APYyTrU
KOpiHb PIBHAHHA: .

Dx*+ax+a-4=0;
24x* +(@-8) x+a*+a=0;
3)ax’+(@a+3)x+a’-38a=0.
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! BMPABU ANS NOBTOPEHHA

607. Buxkonaiite gii:

2 b 2
1) 3—2a_1—2a . 4) 56(41 ; bs;
P i bt 14b
a? - 6b* 72a°%p 9
2) + 2b; 5) 1242 . (27a’b);
3b c
4 c+4 4a® -1 10a +5
3 - - 6 s g
)02-4c R ) a’-9 a+3

608. CopocriTs Bupas:
1) 10V3 -548 +2475;  3) (5-+2)’;
2) (35 -/20) V5; 4) (V18 -3)V2

609. Axwuii 3 rpadikis, 300parkeHUX Ha PUCYHKY 33,

byHKIii:

+0,524.

€ rpadikom

l)y=x2; 2)y=2x; 3)y=.‘§; 4)y=%?

, i | 3
\
1./ . 1 .
T 1 e
il M 1) a — [V - 1
/
1
a) 0) 6) 2)
Puc. 33

610. Yuens 3agymas asonudpose uucao. K0 KOXHEY uudpy

IBOr0 yucaa 30inbIIUTH Ha 2, T0 oTpuMaHe

qyucyao Oyxae

Ha 13 MeHIme BiJ IOZABOEHOTO 3aAyMaHoOro 4JucJa. fAxe

yucjo 6yJsio sagymMaHo?

e YHUMOCA POBUTU HECTAHAAPTHI KPOKW

611. [IpyxapcbKuil aBTOMAT OTPUMYE Ha BXOJ1 KAPTKY 3 YHUCJIa-

MU (a; b) 1 Buzae Ha BUXOi KapTKY 3 YACTIaMU ( ¢

b 23
I TR I
.—+-.

a b

Yu MoKHA 3a JONOMOroK ILOT0 aBToMara 3 KapTKn

(0,25; 1000) orpumaru xKaptry (1,25; 250)?
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n dopmyna KopeHis
KBafpaTHOro PiBHAHHA
3Haoun KoediniesT a i b piBHAHHA NePLIOro CTeNeHs ax = b,

a i . b
MOKHA 3HAWTH HOro KOopiHb 3a (opMysIon X = —.
a

Busenemo gopmyiy, skKa ',zxae 3mory 3a xoebinientamu a, b

i ¢ kBagpaTHOTrO piBHAHHSA ax’ + bx + ¢ = 0 3HaxoxmMTH HOTO

KOpeHi.

Maemo:
ax’ + bx +c=0. (1)
Ockinbru a # 0, TO, TOMHOMXXHUBIIX OOMUABI YACTHHU IIHOTO
piBHAHHSA Ha 44, OTPUMAEMO DiBHAHHSA, PiBHOCHJIBHE JAHOMY:
4a’x* + 4abx + 4ac = 0.
Buzginumo B JiBi# yacTUHI IbOr0 PiBHAHHS KBajapaT ABO-
YJIeHa:
4a’x® + 4abx + b* - b* + 4ac = 0;
(2ax + b)® = b - 4ac. (2)
IcuyBanHa KopeHiB piBHAHESA (2) Ta 1X KiNBKICTH 3a/eXKUTH

Bix smaka Bupasy b’ — 4ac. Ile#t Bupa3 Ha3MBAIOTL AUCKPUMI-

HAHTOM KBaJApaTHOro piBHaHHA ax’ + bx + ¢ = 0 i nosHayaOTH

6ykBoio D, 10670 D = b® — 4ac. TepmiH «AUCKPUMIHAHT» IIO-

XOJUTH Bifi JaTUHCHKOrO cioBa discriminare, 110 03HAYaAE «PO3-

PiBHATH», «PO3ALIATH».

Tenep piBHAHHSA (2) MOKHA 3allUCAaTH TaK:
(2ax + b)> = D. (3)
Mosknusi Tpu Bunaaku: D <0, D=0, D > 0.

1. dxmo D < 0, To piBHsAHHA (3), a oTke i piBaaHHgA (1), KO-
peHniB He mae. CripaBai, npu OyAb-AKOMY 3Ha4YeHHI X BUpAa3
(2ax + b)* HabyBae TiMBPKYM HeBiA'€MHUX 3HAUEHD.
BucuoBok: axyo D < 0, mo keadpamne pi6HAHHA KO-
penié He mae.

2. Axmo D = 0, To piBHAHHA (3) HaOyBa€ BUTIALY:

(2ax + b)* = 0.
3Bincu 2ax + b = 0; x——Eb—
a
BucuoBok: akwo D = 0, mo keadpamne pi6HARHA MAE
g b
0Jun K = ——,
UH KOPinb X e
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§ 3. KBALPATHI PIBHAHHA

3. fxmgo D > 0, To piBHAHHA (3) MOYKHA 3anucaTH Yy BHAIVIAMIL:

@ax +b): = (VD).

Beincn 2ax +b=—D a6o 2ax+b=D. Togi x = 22 ;a\/g
-b++D
o s

abo x =

BucuoBoK: akwo D > 0, mo xeadpamne pi6HAHHA MAE
d6a xopeni x i x,:

—b—\/E -b+\[5
T,

2, TR o
Taxosx 3aCTOCOBYIOTH KOPOTKY (hopmy 3amucy:

_-b+\D

2a

Iei 3annc Ha3UBAKThL (OPMYJI0I0 KOpPEeHiB KBa/(PaTHOTO
piBusEA ax® + bx + ¢ = 0.
Orpumany HOpMyay MOXKHA 3aCTOCOBYBATH 1 JJIA BUIAAKY,
koau D = 0. Toxi
_beb b

2a 2a
IIpu pose’sisyBaHHI KBaJpaTHUX PiBHAHBL 3PYYHO KEpyBaTH-
CcA TAKUM aJaropuTMOM:
e 3HaWTU AUCKpUMiHAHT D KBaJApaTHOrO PiBHAHHSA;
o gruo D < 0, To v Bigmosiai sanucaTH, m[0 KOPeHiB He-
Mae;
o skmo D > 0, To ckopucTaTucsa cbopmynoro KOpPEeHiB KBaj-
PaTHOrO PiBHAHHA.
Axmo apyruii KoedimieHT KBaAPATHOTO PiBHAHHA NOAATH
y Burasagi 2k, To MOXKHa KOPHUCTYyBATHCA iHIIOK (HOPMYJIOIO,
sIKa B 0araThboxX BUIIAAKAX ITOJIETHIVE O0UMCIEeHHS.
PoarisiEeMo KBajpaTHe piBHAHHA ax” + 2kx + ¢ = 0.
3HaleMo MOoro JUCKpuMiHaHT: D = 4k - 4ac = 4 (K* - ac).
IlosraunmMo Bupas k° — ac uepes D,.
Slkmo D, > 0, To 3a (OpPMYJI0I0 KOPEHIB KBAPATHOrO piB-
HAHHS OTPUMYEMO:

2kt 4D, -2kt2y }~+,/1) ) _-kt\D,
2a 2a a X
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18. DopMyna KOPEHIB KBaAPATHOTO PIBHAHHA

T06TO x=i£—¥2‘—, ne D, = k* - ac
NMPUKNAL 1
Po3B’sKiTh piBHAHHA:
1) 3x* - 2x — 16 = 0; 4) x* - 6x + 11 =0;
2) —0,5x% + 2x — 2 = 0; 5) 5x* — 16x + 3 = 0.

3) x* + 5x - 3 = 0;
Poszé’szanus
1) Ons gasoro piBHEsAHHEA @ = 3, b = —2, ¢ = —16.
JucKpUMIHAHT PIBHAHHSA
D =0b"—4ac = (-2)* - 4:3-(-16) = 4 + 192 = 196.

2-+196  2-14 2+14 8 2
= = = —-2 = =i T
Orxe, x, 5 2 S = . =
BignmoBiase: —2; 2%.
2) Maewmo:
D=2"-4.(-0,5)(-2)=4-4=0.
Orixe, faHe PIBHAHHA Ma€ OAUH KODPiHb:

Xi= .‘_2_%_1\_/—9. —
3ayBaKuMo, IO JaHe PiBHAHHSA MOXKHA PO3B’A3aTH IHIINM
cnocobom. IToMmHOKMBIIIN OOUABI YaCTUHN PiBHAHHA HA —2,
OTPUMYEMO:
X-4x+4=0;(x-2°=0;x-2=0; x=2.
BignoBigs: 2.
3)D=5*"-4.1-(-3) =25 + 12 = 37

PiBranHA Mae nBa KOpeHi: X, = :§_—2— “37,

-5+ /37
> .

4)D=(-6)>-4:1-11 =36 —44 = -8 < 0.
OTixe, piBHAHHS He Ma€ KOPEHiB.
BignmoBipgb: KOpeHiB HEMAE.
5) IMogamo pase piBHAHHA y Burasaai bx® + 2-(-8)x + 3 = 0

i sacTocyemo GopMyay muA DiBHAHHA BUAY ax’ + 2kx +
+ c=10:

=-—5+\[37’;
S5 T

2

BigmoBigs:
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§ 3. KBALIPATHI PIBHAHHSA

D, = (-8)" - 5-3 = 49;
s O LR LY
5 5 5

X

BignoBiags: %; 3.

NPUKNAL 2
Po3sB’sAiTs PIBHAHHA:
1) x*+6Vx? 16 =0; By PRl BBy B
x-1 x-1

2) x* -10(Vx) - 24 = 0;
Poszé’sazanns

1) Maemo: x* + 6 | x | — 16 = 0.
IIpu x > 0 oTpuMyemo piBHAHHA x° + 6x — 16 = 0, aKe Mae
KopeHi —8 1 2, mpore KOpiHb —8 He 3aJ0BOJIBHAE YMOBY
x.20. ~ !
IIpu x < 0 orpuMyeMo piBHAHHEA x° — 6x — 16 = 0, sKe Mae
KopeHi —2 i1 8, mpore KopiHb 8 He 3aJ0BOJILHAE YMOBY
x < 0.

BinnmoBins: —2; 2.

2) Ockinbku (Vx )2 =x npu x 2 0, To HIyKaHi KOpeHi MalTh
3a/I0BOJIBHATH [Bi YMOBHM OgHO4YacHO: x> — 10x — 24 = 0
ix 2 0. VY rakoMy BUIOAAKY KaXXyTh, IO JAaHe PiBHAHHA

x*-10x-24 =0,

x 2 0.

Pisusnna x° — 10x — 24 mae kopeni —2 i 12, ane KopiHb
—2 He 3aJ]0BOJIbHIE YyMOBY X = 0.
BigomoBigs: 12.

PiBHOCWJIbHE CHCTEeMi: {

9x? -8x =1,
3) lane piBHAHHS PiBHOCUJIbHE CUCTEMi o i Maemo:
x-1#0.
9x?-8x-1=0, x=1a60x=—%,
e 41
i
x=—-=.
9

BigmoBiags: —%.

160



18. opMyna KOpeHiB KBaPaTHOTO PIBHAHHS
NPUKNAL 3
IIpu sxomy 3HaYeHHi b Mae OJJUH KOPiHb PiBHAHHA:
1)2x*-bx+18=0; 2 (Bb+6)x*-(b-2)x+1=0?
Po3sé’a3anna
1) lane piBHAHHA € KBaJPaTHUM i Ma€ OAMH KOPiHb, AKIIO
MOro ZUCKPUMIHAHT JOPiBHIOE HYJIIO.

Maemo:
D=0p>-4.2.18 = b* — 144;
b — 144 = 0;
=-12 abo b = 12.

Bignmosige: b=-12 abo b = 12,
2) IlIpu b = —6 oTpumyemoO piBHsAHHA 8x + 1 = 0, AKe Mae OUH

KOPiHb.

' Ilpu b # —6 naHe PiBHAHHA € KBaAPATHUM i Ma€ OIMH KOPiHb,
SAKIIO MOro ZUCKPUMIHAHT JOPiBHIOE HYJIIO:
D=0b-2-4(b+6)=b"-4b+4-4b-24 =
= b® — 8b — 20.

Maemo: b? — 86 — 20 = 0, 3Bigcu b = -2 abo b = 10.

Bignmosige: b= -2 abo b =10, a6o b = —6.

Kinbka moKoJIiHE yuHMTeNniB
MaTeMaTHKHU Ta iX yuHiB Haby-
BaJid IeJaroriyHoro AOCBizy
# moryinbaoBay CBOI 3HAHHA,
KOPUCTYIOUHUCH Iy/TOBOI0 KHUK-
kKoo «KBagpaThHi piBHAHHA»
GIMCKYYOro yKpalHCBKOTrO mHe-
parora i maremMatuka Mukoau
Amnpapifiopuua YaltKOBCHKOIO
(1887-1970).

M. A. YaliKOBCBKHU 3aJu-
IIUB BEeJINKY HAVKOBY ¥ meja-
roriuny cnagmuny. Moro po6o-
TH BiIoMi ZaJeKo 3a MexaMH
YKpaiau. :

M. A. Yaiixoscvruil
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§ 3. KBAIPATHI PIBHAHHA

1. flkun Bupa3 Ha3nBalOTb ANCKPUMIHAHTOM KBAAPATHOMO PIBHAHHA?

2. fIK 3aNexXuTb KinbKiCTb KOPEHIB KBaApPaTHOro PIBHAHHA Bif 3HaKa
ONCKPUMIHaHTa?

3. 3annwitb GOPMyIy KOPeHiB KBaPaTHOIO PIBHAHHS.

4. KM anropuTMOM 3PY4HO KOPUCTYBATMCS NPY PO3B’A3YBaHHI KBaj -
PaTHUX PIBHSAHb?

612.° 3HalifiTh AMCKPUMIHAHT i BU3HAUTE KiJIBbKICTH KOpPEHiB

PiBHSIHHS:

1) x* + 2x — 4 = 0; c: 8y 2x*~6x-8,5=0;

2)x*-38x+5=0; 4) 5x% — 2x + 0,2 = 0.
613.° fike 3 HaBeleHUX PiIBHAHL MAae€ JBa KOPEHi:

Nx*+4x+8=0; 3)4x* - 12x + 9 = 0;

2)3x*-4x - 1=0; 4) 2x° — 9x + 15 = 0?

(114.” flke 3 HaBeleHNX PiBHAHb HE MA€ KOPEHiB:

1) x> - 6x + 4 = 0; 3)3x’ +4x -2 =0;
2) 5x* — 10x + 6 = 0; 4) 0,04x* — 0,4x + 1 = 0?

615.° Po3B’axiTh piBHAHHA:

1) x*-4x + 3 =0; 11) 2x* - x -6 = 0;

2) x*+ 2x -3 =0; 12) 3x® — 4x — 20 = 0;
3)x*+3x-4=0; 13) 10x®> - 7x - 3 = 0;
4) x* — 4x - 21 = 0; 14) -5x°> + Tx — 2 = 0;
5) x> + x — 56 = 0; 15) —6x°> — Tx - 1 = 0;
6) x* — 6x — 7 =0; 16) 3x* — 10x + 3 = 0;
7 x* - 8x+ 12 = 0; 17) -8x* + Tx + 6 = 0;
8) x>+ Tx + 6 = 0; 18) x> - 4x + 1 = 0;

9) —x* + 6x + 55 = 0; 19) 2x* - x — 4 = 0;

10) 2x* - 3x - 2 = 0; 20) x*> — 8x + 20 = 0.

616." Po3B’aKiTh piBHAHHSA:

1)x*-38x+2=0; 7) 4x* - 3x - 1 = 0;
2) x>+ 12x — 13 = 0; 8) -2x* + x + 15 = 0;
3) x* - Tx + 10 = 0; 9) 6x° + Tx — 5 = 0;
4)x* - x—-72=0; 10) 18x* - 9x - 5 =0;
5)2x2-5x+2=0; 11) x* — 6x + 11 = 0;
6) 2x - Tx — 4= 0; 12) —x* - 8x + 12 = 0.

617.° IIpu IKUX 3HAYEHHAX 3MiHHOI:

1) 3HayenHs MHOTOWIeHiB 6x* — 2 i 5 — x piBwHi;
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18. DopmMyna KOpeHiB KBaApaTHOro PIBHAHHSA
2) 3HaYeHHs ABOWIeHAa J — 6 [OpiBHIOE 3HAUEHHIO TpUY.Jjie-
ua y° — 9y + 8;
3) tpuunenu 4m* + 4m + 2 i 2m® + 10m + 8 mabysaiorsb
pPiBHUX 3HA4YEHb?
618.° TIpu AKUX 3HAYEHHAX 3MiHHOIL:
1) 3HavenHa ABodJieHa 4x + 4 MOPiBHIOE 3HAYEHHIO
Tpuwrena 3x* + 5x — 10;
2) sHavyenHs Tpuuiaenis 10p° + 10p + 81 3p* — 10p + 11
piBHi?
619.° 3uaiiiTh KOpeHi piBHAHHS:
1) 2x — 5) (x + 2) = 18;
2)4x -3+ Bx-1)(Bx+1)=09;
3) (x + 3) - (2x — 1)* = 16;
4) (x — 6)* — 2x (x + 3) = 30 — 12x;
N+ N(x—-8)—(4x+ 1)(x— 2) = -21x;
6) (2x —'1) (2% + 1) =2 (1'— 2)=2x (x t 1).
620.° Po3B’saKiTh pIBHAHHA:
1) (x — 4)° =4x — 11;
2)(x+5+(x—-T(x+7)=6x-19;
)Bx—-1(x+4)=(2x+3)(x +3) - 17.
621.° 3uaiigiTe HATYPAJIbHE YHUCI0, KBaAPAT AKOro Ha 42 6iiab-
MUY 3a JaHe YHUCo.
622.° 3uaiigiTe nepuMeTp NPAMOKYTHUKA, IJIOI[Aa AKOTO AOPiB-
Hioe 70 cM’, a ofHa 3i cropiH Ha 9 cM 6Ginbpma 3a Apyry.
623.° MobyTok ABOX umces AopiBHIOE 84. 3HaMAiTh i uMcia,
AKINO OfHEe 3 HUX Ha 8 MeHIIe Bij Apyroro.
624.° [Io6yTOK ABOX MOCJHIAOBHMX HATYPaJbHUX umucen Ha 89
OlNBIIMIE 38 1X CyMy. SHAUJITH IIi YUCJIA.
625.° Cyma kBagpaTiB AKMX ABOX MOCJiJOBHUX HATYpPaJbHHUX
guces nopisHioe 3657
626." Po3B’s1okiTh pIBHAHHA:

2
1) 2x% + x5 -15=0; ) s B AN

8 3
2 2
2) xz—x(\/f_i—l)—\/gzo; 4) 4x3+x_x ;17=5x6—1.

627." Po3B’axKiTh piBHAHHS:
1) x2+3xvJ2 +4=0;
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§ 3. KBAZIPATHI PIBHAHHSA

628."

630.°

632."

634."

636."

637.

2) *-x(v3+2)+2v3=0;
3) 2¢% 4+ x ES
3 4

ITIpu sxomMy 3HauYeHHi @ YHUCJIO i € KOpeHeM PiBHAHHSA
a’x® + 4ax — 5 = 0?
IIpu axoMy BHaAUYEHHI @ YHCJIO 2 € KOpeHeM piBHAHHSA
x* - 0,5ax — 3a®> = 0?
Bix kBajgpaTHOro JMcTa KapTOHY Biipisajiu CMYIKKY
y (opMi IPpAMOKYTHHKA 3aBIIMPIIKK 3 cM. Ilooma auc-
Ta, [0 3aJUIIUBCH, cTaHOBUTHL 40 cvm’. Axowo Oyaa 10B-
JKWHA CTOPOHM KBaJpaTHOTO JIMCTA KAPTOHY?
Bix npAMOKyTHOrO JICTA IANIEPY, JOBXKUHA AKOTO JOPiB-
HIo€ 18 cM, Bifipisayu KBajgpaT, CTOPOHA SKOr0 AOPiBHIOE
mupuHi jgucra. Ilionia 4acTUHU NPAMOKYTHHKA, IO
saqummiaaca, aopisaoe 72 cm’. fkoio Gyna mmupuHA
JicTa nanepy?
SHaUJITh KaTeT! NPAMOKYTHOI'O TPUKYTHUKA, K0 OTUH
3 HUX Ha 14 cM MeHImIMIi Bix Apyroro, a rinmoredysa JA0pis-
HIOE 34 cM.
3HAUAITH CTOPOHM NPAMOKYTHHKA, AKINO iX pisHHIA
nopiBHIOe 31 cM, a giaroHasnbh OPAMOKYTHHUKA AOPiBHIOE
41 cMm.
SHaUAITH TPH NOCIiZOBHUX HENAPHUX HATYPAJbHUX YHC-
Ja, SKOI0 KBaJpaT HIepHIoro 3 HuX Ha 33 Oijiblme, Hix
MOABOEHA CyMa JAPYroro i TpeTnoro.
SHaWUAITh YOTUPHU MOCHIAOBHUX MAPHUX HATYPAJbHUX
YHCJIa, AKINO CyMa IIepIIoro i TPeThoro uyucen y 5 pasis
MeHIIIe, HiXK NOOYTOK APYroro Ta 4eTBEPTOro YMCeJ.
JloBeniTh, M0 KoM cTapmuil KoedinieHT i BirbHMi Ywien
KBa/IpaTHOTO PIBHAHHA MAIOTh PisHi 3HAKM, TO PiBHAHHA
Ma€ JBa KOpeHi.
(Cmapodaena indiiicvka 3adaua.)

Ha agBi 3rpai poszinuBuiucs,

PosBakaanch B rai MaBnu.

Ozma BOCbMA IX B KBaﬂ,paTi

I'yano pasom 3abaBisinch.

Kpukom pagicHuM ABaHAAIATH

Bce noBiTpsa konmmxanm.
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18. DopMyna KOpPeHiB KBaAPaTHOro PiBHAHHA

Pasom CKinbKH, TH AisHACH,
Masn 6yJsio y Tomy rai?

638.” ¥V rypuipi 3 pyrdoay Oyno sirpano 36 maruiB. CkinbKku
KOMAaHJ Opajo y4yacThb Y TYPHipi, AKII0 KOXXHA KOMaHAa
3irpajia Mo OAHOMY pa3y 3 KOXKHOI iHIIOK KOMaHAOI0?
CKiJIBKH CTOPiH Ma€ MHOTOKYTHUK, AKIIO B HBOMY MOXK-
Ha nposectu 90 piaronaseit?

640.” Po3B’soKiTh PiBHAHHSA:

)| 2+ Tx - 4| = 4; 4)x+|——| 12=0;

2)5x2-8|x|+38=0; 5)x2-8Vx?+15=0;
) x|x|+6x-5=0; 6) x>+4Vx2-12=0.
Po3B’ sskiTh PiBHAHHSA: d

3
1)| x>+ 10x - 4|=20; 3) I“Tl—14x—15=o;
2 x|x|+12x-45=0; 4) x2-8Jx*-9=0.
642.” Po3B’saxKiTh piBHﬂHHa'

3

1) x2+2x+x—_——8—= 5 +80; 2) x*+8(Vx)’ -33=0.

S
#4147 Po3B’axkiTh piBHaHm{.

1) 6x* 450~ Lo =1--1; 2 Eef ey 3o g

+1

644.” Ilpu axoMy 3HaYeHHi b Mae OJMH KOPiHb PIBHAHHA!

1) 2x°> + 4x — b = 0; 2) 8x* — bx + 12 = 0?
1. Ilpu sikoMy 3Ha4YeHHi b Ma€e OAWH KOPiHb PIBHAHHA:

1) 6x* - 18x + b = 0; 2) 8x* + bx + 2 =07

646.” JlosexiTs, 110 n1pu OyAL-AKOMY 3HAYEHHI p Ma€ ABa KOpeHi
PiBHAHHA:
1) 4x* - px - 3 =0; 2 x®+px+p-2=0.

647.” losexniTs, mo npu OyAL-AKOMY 3HAYEeHHI m He Mae KO-
peHiB PiBHAHHA:
x> +mx+m>+1=0; 2)x*-2mx + 2m* + 9 =0.

(44, Nosemith, mo npu OyAb-AKOMY 3Ha4YeHHI b DIBHAHHA
x> + bx — 7 = 0 Mae JBa KOpeHi.

649." Po3B’s3kiTh piBHAHHEA:
Nx2-Ba+1)x+2a°+a=0;
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§ 3. KBALPATHI PIBHAHHA

2) x* — (2a + 4) x + 8a = 0;
3) a’x® — 24ax — 25 = 0;
4)3(2a-1)x*-2@+1)x+1=0.

650. Po3B’axiTh piBHAHHA:

1) x* - (2a — 5) x — 3a® + b5a = 0;
2) x>+ (3a - 4) x — 12a = 0;
3)ax*-(a+1)x+1=0.

651." TIpu sxoMy 3Ha4YeHHi b Ma€ OMH KOPiHb DiBHAHHS:
1) bx* — 6x — 7 = 0;
2)(b+5)x*—(b+6)x+3=0;
3)b—-4)x*+(2b-8)x + 15 =0?

652, Ilpm skomy 3HaueHHi b Mae OJUH KOPiHb PiIBHAHHSA:
1) bx* + x + b = 0;
2)b+3)x*+(b+1)x-2=0?

[ BrPABM ANA NOBTOPEHHSA

653. CrpocriTe Bupas:
(a+b_ 4b ).a+b
a a+bl a-b"
(@)

N
AR I

654. 3HaligiTh 3HAYECHHSA BUPAa3y npu a = %

655. PosramryiiTe y mOpAAKY 3pocTaHusa uucna V17, 3 V2 id.

656. € GpyxT MeTasy ABOX COPTiB, AKi MicTaTs 5 % i 45 % Hi-
KeJo BignoBifgHo. CKiNBKYM OPYyXTY KOKHOTO 3 IIUX COPTiB
Tpeba B3ATH, 11100 ogeprxkatu 120 T cntaBy 3 30-BijicoTKO-

BUM BMicTOM Hikea0?

657. ¥ kumxni 6pakye Kinpkox apkymis. Ha misiit cropismi
po3BopoTy € HoMep 24, a Ha npaBiii — Homep 53. CKijib-

KM apKylIiB 6pakye MiK IUMHU cTOpiHKamu?

FrOTYEMOCH O BUBYEHHA HOBO! TEMW

658. PosB’siokiTh piBHAHHA, 3HAWAITH cymMy i mOOYTOK ioro
KOPEHIB Ta IMOPiBHANTE IX 3 APYIUM KoedillieHToM i Bijib-

HUM UYJIeHOM DiBHAHHS:
1) x* - 4x - 12 = 0; 2) x* +9x + 14 = 0.

166



19. Teopema Bieta

659. 3amoBHiTH TAbINIIO, A€ a, b i ¢ — KoedinieHTH KBagpaT-
HOT'O PiBHAHHA ax’ +bx +c¢c=0,a x, i Xy oro KO-
peHi:

‘r N I Iy BT

b

I PiBHAHHSA sl

1 a |

4 diritioa g ISR CGaes, BSOS |

} Txl Bk b 001

L 6x" +18x ~15=0 |

C.
a

,,,,,,,

*T
i
T*A

» YYUMOCH POBMTY HECTAHOAPTHI KPOKMW

660. [TosexiTs, no 3 101 xybuka, nodapboBaHoro y AoBiabHI
KOJILOpH, MOXKHA BubOpaTu a6o 11 KyOMKiB O{HOTO KOJIBO-
PV, a6o 11 KyOMKiB pi3HOrO KOJHODY.

mTeopema Biera

loTyouucs 10 BUBYEHHS I[HOI0 INYHKTY, BA PO3B’s3aJH
prpaBu NeNe 658, 659. Moskaugo, i BIpaBu mijKasaJayd BaM,
AKVUM YMHOM CyMa i JOOYTOK KOpPEeHiB KBaJpaTHOTO PiBHAHHSA
moB’sizaHi 3 #ioro KoediniearaMmu.

Teopema 19.1 (reopema Biera). Axwo x, i x, — Koperni
x6adpamnozo pisnanna ax’ + bx + ¢ = 0, mo

b c
X, + X, =——3 XX, =—.
. 4 Pl Rt ST

®Ppancya Biem (1540-1603) — dpan-
Iy3bKUM MaTeMaTHK, 3a (haXOM — IOPHCT.
VY 1591 p. ynpoBaguB OYKBeHi IO3HAYEHHA
He JIUIIe JJif HeBiJOMUX BeJIMYUH, a ¥ AJId
KoedinieHTiB PiBHAHBL, 3aBAAKU IBOMY
CTAJI0 MOYKJIMBUM BHUDPAXKATHU BIACTHBOCTI
PiBHAHB Ta iX KOpPeHi 3araJbHUMHU popmy-
namu. Cepen cBoix BigxpurriB cam Bier
0COOJIMBO BUCOKO I[IHUB yCTAHOBJEHHHA
3aJIeIKHOCTI MisK KOpeHAMH i koedinieHTa-
MU PiBHSHB.
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§ 3. KBA,D,PATHI PIBHﬂHHﬂ

Hosexmenns O Hexail fucKpUMiHAHT JAaHOTO PiBHAHHA

D > 0. 3acrocoByiouu (hopMysIy KOPEHiB KBaAPATHOIO PiBHSH-
H#, 3aIHAIIEeMO:

s
: BN 2R
Mkt b -6-VD  -b+VD _-b-VD-b+D S
' 2a 2a 2a a
2
vx =b=VD -bsD _0)?-(D) _p*-D _
12 2a 2a 4a2 4a2
> A
_ b -@0%-4a0) ¢
4a®
3ayBaxeHHs. Teopema Biera € cnpaBenamBoo # TOxi,
kosu D = 0. Ilpu nbomMy BBaXKalTh, M0 X; = X, = —L. Maewmo:
b b
X =2-(—-—)=——
X : 2a a’
Rt e (e
1772 4(12 402 a‘
Hacunigoxk. qu;o X, i X, — KOpeHi 36eden020 K6adpammno-
20 pienanna x° + bx + c=0,mo
X, T x, ==b,
x,x, = ¢,

TOOTO cyMma KopeHie 36e6euozo xaaépamuozo pieéHanHA OopieHIOE
Opyzomy KoepiyieHmy, 634MOMY 3 NPOMULEHCHUM 3HAKOM, a 00-
Oymokx Koperie 00piBHIOE BiAbHOMY YJEHY.

Teopema 19.2 (o0OepHeHa a0 Teopemu BieTa).
: > b, c -
Axuwo wucna ai P maxi, o a+B=-- i aff ==, mo yi wuc-
a a
14 € KopenAMU K6adpamnozo pienanns ax’ + bx + ¢ = 0.

HoBenennsa. © PosraaHeMo KBajpaTHe PiBHAHHA ax’ +
+ bx + ¢ = 0. IlepeTBOopuMO #0Oro y 3BejeHe:

+2x+=0.
a a
3riJiHo 3 yMOBOIO TEOPEMHU Iie PiBHAHHSA MOXKHA 3aTIMCATH TAK:
f—(a+P)x+op=0. (7
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19. Teopema BieTa

IligcraBasiioun y JiBy YACTHUHY NbOr0 PDiBHAHHS 3aMiCTh X
CIIOYATKY YMCJIO ¢, & IOTIM YHCJIO 3, OTPUMYEMO:
o’ - (@+B)o+of=0a-o®-of +ap =0;
B2~ (o +P)B+af=p*—of - p*+ of = 0.
Taxkum yuHOM, unciaa o i 3 € Kopeusmu piBHaAHHA (¥), a OT-
JKe, i KOpeHAMHU KBAJPATHOTO PiBHAHHA ax’ + bx + ¢ = 0. A

Hacnigox. Axwo wucna ai p maxi, woa+p=—biof =c,
mo yi wucna € Kopenamu 36e0eH020 K6a0pamnozo PieHAHHA
X +bx+c=0.

3acTOCOBYIOUM Il HACJHIJIOK, MOXKHA DPO3B’A3yBaTu JedAKi
KBaJpaTHI PiBHAHHA YCHO, HE BUKOPHUCTOBYIOYU HOPMYIY KO-
peHiB.

nPUKNAL 1

BHaiiiTe cyMy i J06YTOK KOpeHiB piBHAHHA 3x° — 15x +
+2=0.

Pozé’szannsa

3’dAcyeM0, YM Ma€ AaHe PiBHAHHSA KOPEHi.

Maemo: D = (-15)*> — 4-3-2 = 225 — 24 > 0. Orke, piBHAH-
HsI Ma€ ABa KOPEeHi: x ix,
-15

Togi 3a Teopemoro Biera x, +x, = — 8

=5, xx,= %
NPUKNAL 2
3HauxiTe KoedinienTu b i ¢ piBHAHHA 22+ bx + ¢ = 0, axmo
oro KopeHsaMu € yucyga —7 i 4.
Posé’sazanns
3a Teopemoro Bieta b= (-7 + 4) =3, ¢c = -7-4 = -28.

NPUKNAL 3
CriyafiTe KBajpaTHe PiBHAHHA 3 HiauMu Koediiiearamu,

2) 6—2\/; i 6+2\/;.

2 ; A 5
KOpeHi SKOro JopiBHIOOTE: 1) 4 i -—;7-;
Posg’a3anHs
1) Hexait x, = 41i x, =—§. Toni

5 _ 23 5
x1+x2=4—?=7, xlx2=4-(—-7—)=——-—.
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§ 3. KBALPATHI PIBHAHHA

3a TeopeMor0, 00epHEHO 10 TeopeMu Biera, uucia x, i x,
3 2 20
€ KOpeHAMHU piBHAHHA Xx° - 73 x - T 0. ITomHOXUBIIA

0o0u/IBl YACTUHM IHOTO PIBHAHHSA HA 7, OTPUMY€EMO KBaapaT-
He PiBHAHHSA 3 IiMUMHU KoediieHTaMu:
Tx® — 28x — 20 = 0.

2) Hexait x, = 2 ,

2 Moyt

6—\/;+6+‘\/;=6
2 2

X, +x, =

’

xlxz___e—\/?_6+x/?=36—7_gg

2 2 4 4y
Oroxe, x, i X, € KOPEHAMU PiBHAHHA x%? - 6x + —242 = 0. 3Big-
CH IIyKaHWM € piBHAHHSA 4x° — 24x + 29 = 0.

NPUKNAL 4

Bigomo, mo x, i x, — KOpeHi piBHAHHSA 2x> - 3x - 9=0. He

; ARE 1 1
poO3B’sA3yI0uN pPiBHAHHS, 3HAWAITH 3HAYEHHS BHUpPa3y — + —.
bo 15 X
2 1
Pos8’a3anns
3 Bi +x,=3 =2
a Teopemolo Biera x, +x, = 3 X, X, = Td

Toxi maemo:

BigmoBiame: —

NPUKNAL 5
Yucyo 4 € kopeHeM piBHAHEA 3x” — 10x + n = 0. BHalxiTH
OPYTUuil KOPiHb PiBHAHHA 1 3HAUEHHS 7.
Poseé’a3annsa
Hexaii x, i x, — KOpeHi JaHOTO PiBHAHHSA, IPUIOMY X, = 4.
3a Teopemoro Biera

10 10 2 8

xl+x2=?, x2=?—4=—§, n=x1x2=—§.
BigmoBias: x2=—g, n=—§.
3 3
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19. Teopema Bieta

NMPUKNAHL &

Ckananite KBagpaTHe PiBHAHHA, KOpPeHi AKoro Ha 4 Giabmii
3a BigmoBigHi kopewi piBEAHHS x° + 6x — 14 = 0.

Poszg’a3anns

Hexait x, i x, — KopeHi laHOTO DiBHAHHA, X; i X, — KopeHi
IIYKAHOTO PiBHAHHSA,

3a ymoBoW0 Xx; = X, +4, X, =x,+4.

3a Teopemoro Biera x, + Wy =i oy = il 4

Toxi maemo:

X+x,=x,+4+x,+4=1(x; +x,)+8=-6+8=2;
XXy = (2, +4) (%, +4) = x,%, + 4 (x, + x,) + 16 =
=-14+4.-(-6)+16 = -22.

Orixe, 3a TeopeMoio, 00EPHEHOIO [0 TeopeMu Biera, myxkanum
€ piBHAHHA x° — 2x — 22 = 0.
BiagmoBiae: x° — 2x — 22 = 0.
3
¢ 1. ChopmynionTe Teopemy Bieta.

2. ChopmyJiionTe HACTIBOK 3 Teopemu BieTa.

3. Chopmynionte Teopemy, obepHeHy 40 Teopemn BieTa.

4. CchopmynionTe Hacnigok 3 Teopemu, 0bepHeHoi [0 TeopemMm BieTa.

661.” Yomy nopiBHIOE CyMa KOPEHiB PiBHAHHA 2’ +5x-10=0:

1):53 2o 3) —10; 4) 10?7

662.° YoMy mopiBHIOE NOOYTOK KOpPEHIB piBHAHHSA x° — 14x +
+ 12 = 0:
1) <14: 2014 3)12; 4) 127

644, He poss’asyooun pPiBHAHHA, 3HAWUAITE CYMy # J0OYTOK
Or0 KOpEeHiB:
1) x* + 6x — 32 = 0; 3) 2x* — 6x + 3 = 0;
2) x* - 10x + 4 = 0; 4) 10x* + 42x + 25 = 0.
664.° He po3B’A3yioun pPiBHAHHS, 3HAUAITH CyMy u ,zxoﬁy'rox
MOro KOpeHiB:

1) x* - 12x — 18 = 0; 3)3x*+Tx+2=0;
2)x®+2x-9=0; 4) — 4x* - 8x + 27 = 0.
665.° Kopucryouncs TeopeMoio, 06epHeHO0I0 0 TeopeMu Biera,
YCTAHOBITH, YN € KOPEHAMU DiBHAHHS:

1) x*-8x+ 12 =0 uncna 2 i 6;
2) x>+ x — 56 = 0 uncaa -7 i 8;
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§ 3. KBALIPATHI PIBHAHHSA

667.°

669.°

671.

673.

675.

3) x* — 13x + 42 = 0 yucia 51i 8;

4) x* - 20x — 99 = 0 umena 91i 11.

Kopucryouuck TeopeMoio, 06epHEeHOIo 10 Teopemu Biera,
YCTAHOBITH, UM € KOPEHAMU PiBHAHHSA:

1) x*+2x — 3 =0 umena 1i—2;

2) x> + 5x + 6 = 0 uncna —2 i —-8.

3uaiaiTe KoedinienTu b i ¢ piBHAHHA XX+bx+c=0,
SAKINO MOro KOPeHAMU € Yucia:

1) =81:6; 2)41ih.

BHaiigiTe KoedimienTn b i ¢ piBaanEa x> + bx + ¢ = 0,
AKINO MOro KOPeHsAMH € JHucja:

1)i=21:0.55 2)=401:=20.

CkaziTe KBaJ[paTHe PiBHAHHA 3 HIIUMHU Koedinienramu,
KOpPEHi AKOro JHOPiBHIOIOTH:

1) 215; 3) - 0;217-10; 5) 01 6;

2) —é 12 Ay BB i 25Ja 8) —T 1.7

CxaziTe KBapaTHE PiBHAHHSA 3 LiIUMHU KoediieaTamu,
KOPEeHi AKOro JOPiBHIOIOTH:

B 1548
)=71-8: I
2)5i-0,4; 4) 5-10 i 5++/10.

Yucsao —2 € KopeHeM piBHAHHA x° — 8x + ¢ = 0. 3HaigiTh
3HAYEHHSA ¢ 1 APYruil KOpPiHb PiBHAHHSA.
Yuceno 7 € KOpeHeM piBHAHHA x° + px — 42 = 0. 3HaiaiTh
3HAYEHHA P i ApYyruil KOPiHb PiBHAHHA.

Yucao -:1-3- € KopeHeM piBHAHHA 6x” — bx + 4 = 0. 3HaiiaiTh

3HAYeHHs b i Apyruil KOpiHb PiBHAHHA.

Yucno —0,2 € KopeneM piBusHHS 4x° — 5,6x + m = 0.
3HaUAITh 3HAYEHHA M 1 APYrUii KOPiHb PiBHAHHA.
Bigomo, mo x, i X, — KOpeHi piBHAHHA 2x* - Tx-13=0.
He posp’A3youn Iie piBHAHHSA, 3HAWAITHL 3HAUEHHS BU-
pasy x,x, —'4x, — 4x,.

Bigomo, mo x, i x, — KOpeHi piBHAHHSA 5x*+ 4x - 13 =0.
He posB’s3yiouu 1e piBHAHHSA, 3HAWAITH 3HAUYEHHSA BU-
pasy 3x.,x, — x, — X,.
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19. Teopema Bieta

677.

678.

680."

687."

ITpu axomy 3HaueHHi b KopeHi piBHsHHA x> + bx — 17 =0
€ IPOTUJICKHUMHU YucaaMu? SHAUIITH i KOpeHi.
3acToCOByIOUM Teopemy, obepHeHy [0 TeopeMu Biera,
pO3B’sKiTh PiBHAHHSA:

1) 22 ~ B + 4 = 0 5) 2% — 9x + 20 = 0;
2)x* + bx+4=0; 6)x*—x—-2=0;

3)x*—4x-5=0; 7 x* + 2x — 8 = 0;
4) x* + 4x - 5= 0; 8) x*-3x-18=0.

3acToCOByIOUM TeopeMy, obepHeHy a0 Teopemu Biera,
PO3B’AMXKITH PIBHAHHS:

1) x* - 10x + 24 = 0; 3) x*—2x - 8=0;

2) x* + 6x + 8 = 0; 4) x*+x-12=0.

Axi 3 gaHUX PiBHAHB MAIOTH ABa JAOJATHI KOpeHi, AKi —
JABa Bifi’eMHi, a AKi — KOpeHi pisHMX 3HaAKIB:

1) x> - 12x + 14 = 0; 4) x* + 16x + 10 = 0;
2) x> + 6x — 42 = 0; 5) x> — 24x + 0,1 = 0;
3)x*-Tx-30=0; 6) x> + 20x + 3 = 0?

OxuH 3 KopeHiB piBHAHHS x° — 10x + ¢ = 0 Ha 8 MeHmIMI
Big aApyroro. 3HaWAiITh 3HAYEHHS ¢ 1 KOpeHi piBHAHHSA.
Kopesi piBranna x° + 20x + a = 0 BigHOCATHCH 5K 7 : 3.
3HaWAITh 3HAYEHHA @ 1 KOPeHi piBHAHHSA.

" Kopeni x, i x, piBaanns x* — Tx + m = 0 3aJ0BONILHAIOTH

yMOBY 2x, — 5x, = 28. 3HaiiiTh KOPeHi pPiBHAHHA i 3Ha-
YeHHSA M.

" Kopeni X, 1 x, piBHAHHA x* + 4x + n = 0 32J0BOJBHAIOTH

ymoBy 3x, — x, = 8. 3Hali/iTh KOPeHi DiBHAHHA i 3Ha-
YeHHS 7.

3HAWAITH, KOPUCTYIOUNChH TEOPEMOI0, 00EPHEHOIO IO TeO-
pevu Biera, KopeHi piBHAHHS:

1) 24 - 5x + 8 = 0; 3) 16x*> - 23x + 7 = 0;

2) 2x%* + 5x + 3 = 0; 4) -8x* - 19x + 27 = 0.

', 3HAUJITH, KOPUCTYIOUKNCH TEOPEMOIO, 00EPHEHOIO 10 TeOo-

pemu Biera, KopeHi piBHAHHS:
1) 7x* + 11x — 18 = 0; 2)9x* - 5x—4=0.
Bizomo, mo x, i x, — Kopeni piBHgHHA x° — 9x + 6 = 0.
He posp’asyioun piBHsAHHS, 3HAWJAITh 3HAUCHHSA BUPA3Y:
1 1 p
1) bt 20tk SYE s A 2 xs
1 2
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G88."

689.”
690,

691.”

692."

693."

694,

695.

696.

697.

698."

699.

700.

§ 3. KBAIPATHI PIBHAHHSA

Bizomo, 110 x; i Kl KOpPEeHi PiBHAHHA x*+5x—16=0.
He posB’sisyioun piBHAHHA, 3HAWAITH 3HAUEHHSI BHUPa3y:
1) x2x, +x2x;  2) 243 3)|x, - = [
xl x2

CraamiTh KBajpaTHe PiBHAHHS, KOPEHI AKOro Ha 2 MeH-
mIi Bif BiIIOBIAHMX KOPEHIB PiBHAHHA x¥*+8x-3=0.
CknajgitTh KBagpaTHe PiBHAHHSA, KODEHi AKOro Ha 3 61i1b-
mi 3a BigmosigHi Kopeni piBEauEs x° — 12x + 4 = 0.
CknajiTh KBaZpaTHe PiBHSAHHSA, KOPEHiI AKOro y 3 pasu
MeHIIi Bij BiAnOBiAHMX KopeHiB piBHAHHA 2x° — 14x +
+9=0.

CrJyafiTh KBajpaTHe PiBHAHHSA, KOpPeHi AKOro y 2 pasu
Olyblmi 3a BiAMOBiZHI KOPEH1 PIBHAHHSA 2x* - 15x +4=0.
CyMa KBajpaTiB KOPEHIB pPiBHAHHA x> +ax-7=0

. 46 % B3
AOPiBHIOE . 3HAUAITH 3HAUEHHSA A.
Kopeni x, i x, piBHAHHA x* — ax + 8 = 0 3aJOBONILHAIOTH

XLl D LV

YyMOBY — + —2 = —. 3HaWAITH 3HAYEHHA A.

AT :

Yu € npaBUILHUM TBEPIKEHHSA:

1) piBasiHa 7x* + 4x — a® — 1 = 0 Mae KopeHi pisHHX
3HaKIB mpu OyAb-AKOMY 3Ha4Y€HHI a;

2) AKmo piBHAHHEA x° + 6x + @’ + 4 = 0 Mae Kopesi, To
He3aJIeKHO Bijl 3HAYeHHA @ BOHU oOuaBa Bix emui?
3HaiAiTe yci miii 3HaYeHHA b, IpU AKUX Mae LTl KopeHi

PiBHAHHA:

1) x2 + bx + 6 = 0; 2) x*+bx—-12=0.
3uaiAiTe yei i 3HaYeHH b, Ipu AKUX Mae il KopeHi
PiBHAHHA:

1) x* + bx + 8 = 0; 2) x* + bx — 18 = 0.
Kopeni piBHAHHSA x° + bx + ¢ = 0 KOPiBHIOIOTH HOTO KO-
ebimiearam b i c. 3raigits b i c.

IIpu sKoMy 3HAUEHHI @ CyMa KBaJpaTiB KOPeHiB PiBHAH-
HA x° — 4x + a = 0 KopiBHIOE:

1):12; 2) 6?

IIpu sxoMy 3HAYEHHI @ cyMa KBaJpaTiB KOPeHiB PiBHAH-
HA x° + (@ — 1) x — 2a = 0 nopisaoe 9?
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3aBAaHHA B TECTOBIV q)ole «ﬂepesup cebe» N2 5

I BNPABK ANs n’o'B‘To'PEHHn

701.

702.

703.

704.

Cxkoporits api6:
4a - 16 c2+10c+25 W
1 g L o e ha 4 At
)a S16: ) 5¢+25 ) D
126° — 8b? 4-m? 2= 2*
92 -8, gy A g2
2-3b m* —4m + 4 4x° - 8x +4

V camy mocammiu ogHakoBuMH paxamm 48 nepes. Paznis
BUSIBUJIOCA Ha 8 MeHIIe, HiK JepeB y KOXXHOMY pANY.
CKiJBKH ZepeB Y KOMKHOMY PAAY i CKiJIbKU PAAIB JAepeB
nocaguin?

He BuKOHYIOYM MOOyAOBU, 3HAWAITH KOOPAUHATH TOYOK
nepeTuHy rpadikis Gyrkmiii y = x*iy = x + 2. HakpecriTs
rpadiku gaHUX (DYHKIH i HOo3HAYTE 3HAWAEHI TOYKH.

Y cany 60 % pepeB CTAHOBJATHL BUIIHI M CIMBU, 3 HUX
30 % craHOBIATH cauBH. KUt BiICOTOK yCix mAepeB canay
CTAHOBJATH CAUBU?

roTyemocs Ao BUBYEHHS HOBOI TEMM

705.

Kopucryouuck MeTOAOM IpPyIyBaHHS, PO3KJIAKITHL Ha
MHOXXHHUKHW MHOI'OYJIEH:

1) x> — 7x + 10; 3)a® + 8a + 12;

2)y’ + 8y - 4; 4) x* — x — 6.

o YHUUMOCR POBUTHA HECTARZAPTHI KPOKW

706.

‘Bacunp 3agymas Tpu nudpu x, y, 2. [lerpo HasuBae Tpu
qucaa a, b, ¢c. Bacuas noBigomiuse Ilerpy 3HaueHHS BU-
pasy ax + by + cz. fiki uucisia noBuHeH HasBaTu Ilerpo,
1100 3a OTpUMaHOI0 iH(dopMaIiel0o BUBHAUUTH, AKI nudpnu
sagymaB Bacuap?

3ABJIAHHA B TECTOBIN DOPMI «IIEPEBIP CEBE» Ne 5

As

flke 3 JaHUX PiBHAHB HE € KBaJpaTHUM?
A) x2=0; B) x* + x=0;
B) x> + x = 0; MHx*+x-2=0.
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10.

11.

12.

. Po3B’skiTh piBHAHHA

§ 3. KBAAPATHI PIBHAHHA

. Posp’skiTe piBHsarHA 9x — x° = 0.

A)~330;:8;B)i0; 3; B) -3; 3; ') 0; 9.

xz—x_x—2_3—x

3 2

A) 0; 5; B) 5; B) 5; ) —/5; 5.
. fIke 3 HaBeJleHNX DiBHAHL He Mae KOpeHiB?

A) x* - 5x - 2 =0; B)x*-2x+5=0;

B) x> - 5x + 2 =0; MNx*+2x-5=0.
. CKinbKYM KOpeHiB Mae piBHAHHA 6x° + 13x + 5 = 0?

A) n1Ba KOpeHi; B) sX0oqHOrO KOpEeHs;

B) Gesniu KopeHiB; I') onuH KOpiHb.

. 3HAUAITh KOpPeHi piBHAHHSA x*+4x-21=0.

A) T —3; B) =7:3; B)=T; =85 "T85 7.

. Yomy [IOpiBHIOE CyMa KOpeHiB piBHAHHA x° — 10x — 12 = 0?
A) 10; B) =10; B2 P):12:

. YoMy mopiBHIOE HOOYTOK KOPEHIB PiBHAHHSA 3x* — 16x +
+6=0?

A) 6; B) 2; B) —16; I) ?

. IIpu aKuxX 3HaYEeHHAX 3MiHHOI Ha0yBalOTh PIBHUX 3HAYEeHb

Bupasd (3x — 1) (x + 2) i (x — 12) (x — 4)?

A)i=12,55:2; B) —25; 4;

B) 12,5; -2; T) 25; —4.

CxaaziTh KBaZjpaTHe PiBHAHHS, KOPEeHi IKOT0 JOPiBHIOIOTH
3R 8% 4B

A)x*+6x—-7=0; B)x*+6x+ 7 =0;
B)x*-6x-T7=0; MNx*-6x+7=0.

PosB’ kit piBEagEEA X | x | - 9x — 10 = 0.

RC A
2 ’

T) -1; 10.

By 10; 2=, 9oL,
Yucao —5 € kopereM piBEaHHEA 2x° + 9x + ¢ = 0. BHaigiTh
JAPYruii KOpPiHb PiBHAHHSA i 3HAYEHHA C.

A) x, = 0,5; ¢ = —5; B) x, = 9,5; ¢ = 22,5;
B)x = =8 =D I) x, = 9,5; ¢ = =22,5.
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Kaanpamuﬁ TpUuneH

Osnavennyg. KBagpaTHUM TpHUYJEeHOM Ha3HBAKTH
MHOTOYJIeH BUILY ax® + bx + ¢, ne x — 3minna, a, b i ¢ — nesxi
uyKcia, npuuomy a # 0.

HaBeseMO NPUKJIAAM MHOTOYJEHIB, AKi € KBajpaTHUMHU
TPUYJIEHAMMU:
2x2 — 3x + 5; x° + Tx; x° — 5; 3x%.
3a3HaYMMoO, IO JiBa YACTHHA KBAaJAPATHOTO PiBHAHHA ax’ +
+ bx + ¢ = 0 € KBaZPATHIM TPUUICHOM.

Osunavenunsn KopeHemM KBaJgpaTHOro TpH4YJIeHA
HA3HBAXOTh 3HAYEHHS 3MiHHOIL, IPU AKOMY 3HAUYEHHS KBaJAparT-
HOr0 TPUYJIEHA JOPIBHIOE HYJIIO.

Hanpuknazn, 4mciao 2 € KOpeHeM KBaJApaTHOIO TPUUJIEHA
x* — 6x + 8.

II[06 3HalTH KOpeHi KBaZpaTHOTO TpUUJeHA ax’ + bx + c,
Tpeba po3B’A3aTH BiANMOBifHe KBafpaTHe PiBHAHHA ax’ + bx +
+c¢=0.

Yucmo D = b® — 4ac Ha3MBAIOTH AUCKPUMIHAHTOM KBaapaT-
HOro Tpu4jieHa ax’ + bx + c.

Axigo D < 0, To KBagpaTHUY TPUUJIEH KOPEeHiB He Ma€. K-
mo D = 0, To KBafpaTHUH TPUUIEH Ma€ OLUH KOPiHb, AKIIO
D > 0 — TO 1xBa KOpeHi.

Poariauemo KBajpatauil TpudaiteH x° — 3x + 2. Poskaagemo
MOoro HAa MHOXXHHUKHU METOAOM rpynyBaHHA (mojiOHy BIpa-
By 705 BM BUKOHYBAJIH ITiJi YaC MiATOTOBKU 0 BUBUYEHHS I[BOI'0
OYHKTY). '

Maewmo:
-8x+2=x’-x-2x+2=x(x-1)-2(x-1)=
== 1906 —2):

IIpo Take TOTOKHE IIePeTBOPEHHA IOBOPATH, IO KBaJAPATHUMN
TpuwIeH x> — 3x + 2 POSKJIaNeHO Ha JiHiHHI MHOKHMKN X — 1
T — 2

3B’A30K MiXK KOPEeHAMHI KBaJAPATHOrO TPUUJIeHa 1 JiHi HHUMU
MHOXXHUKaMHU, Ha AKi BiH PO3KJIaJa€THCHA, YCTAHOBJIIOE HACTY -
Ha TeopeMa. ‘
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§ 3. KBALLIPATHI PIBHAHHSA

Teopema 20.1. Axwo duckpuminanm xeadpammnozo mpu-
unena ax® + bx + ¢ dodamnuii, mo danuii MPuULLEn MONHA
posknacmu Ha NiHIUHI MHONCHUKW:

ax? ek e = a (s = 2 )
de x, i x, — KOpeHi K6a0pamMHOZ0 MPULNLEHA.

HosegeHnHs. © Ockinbku uncyaa X, 1 X, € KOpEHAMY KBaJ-
paTHOro piBHAHHS ax’ + bx + ¢ = 0, To 3a Teopemoio Biera
Xk, =—%, Cate o3 =£. Tomi a (x ~ %) (x —x)) =
b
a

3ayBaxeHHd. AKIO INCKPUMIHAHT KBaJPAaTHOTO TPUYJIE-
Ha JOPIiBHIOE HYJI0, TO BBaKalOTh, L0 KBAAPATHUHA TPUUIEH
Mae ABa PiBHI KOPeHi, TOOTO X, = X,. ¥ IbOMY BUIIAJAKY PO3KJIaN
KBaJpPaTHOIO TPUYJIEHA HA MHOMKHUKK Ma€ TaKWH BUTIISA/I:

ak i+ ox he =gl %)

=t s ) el =a(x2+ x+—c—)=ax2+bx+c.A
a

Teopema 20.2. Axwo duckpuminanm rxeadpammnozo mpu-
unena 6i0’emuuil, mo 0aHul Mpuinien He MOHCHE POIKLACMU
HA NIHIUHI MHONWCHUKW.

HosBeaeunra. O Ipunyerumo, 1o ZaHUK KBajpaTHHUH
rpuunes ax® + bx + ¢ MOKHA PO3KJIACTY HA JiHIAHI MHOMHM-
KH, T06T0 ax’ + bx + ¢ = a(x — m) (x — n). Toai m i n — Kopeni
JaHOro KBajpaTHoro tpuuieHa. Orike, HOro AHUCKPUMIHAHT
HeBiJl'eMHUI, 10 CYIePeYUTh YMOBi. A

NPUKNAA 1
PosknaziTe Ha MHOXKHUKU KBaAPATHUI TPUUJIEH:
1) x> - 14x-32; 2)-x>+17x-30; 3)3x*>-Tx + 2.
Po3zg’s3anus
1) 3maiieMo KOpeHi JaHOro TpUUJeHa:
x*— 14x - 32 = 0;
Xy o= — 4 x5 16.
Otxe, x° — 14x — 32 = (x + 2) (x — 16).
2) Maewmo:
-x* + 17x — 30 = 0;
x*—-17x + 30 = 0;
N, e 24 X, 7 15.
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20. KBagpaTtHWiA Tpu4neH

Orxe, —x° + 17x — 30 = — (x — 2) (x — 15).
3) Posp’askemo piBaanHEA 3x° — Tx + 2 = 0. Maemo:

x, = 2.

X, = P

1
3
1

Toni 3x2—7x+2=3(x— )(x—2)=(3x——1)(x—2).

NPUKNAL 2
a“ —a-1
IR
Pose’a3anna

PoskyiazeMo Ha MHOMHMKM KBaJpPaTHUN TPUYJIEH, AKUN
€ YHMCEeJbHUKOM JaHOIr'o Apoody:

6a’-—a-1=0;

CroporiTh api6 g

1 1
=0 =
6a2—a—1=6(a+l)(a—l)=3(a+l)-2(a—l)=
3 2 3 2
=@Ba+1)(2a -1).
Toxi maemo:
6a®-a-1_(Ba+1)(@-1) _2a-1
a2 U T (B B@a =) 3a-1’
: ; . 2a-1
BigmoBigs: BN
NPUKNAL 3

IIpu ssKOMy 3HAUYEHHi M PO3KJAJ Ha MHOKHUKU TPHUUJIEHA

2x* + 9x + m micTuTH MHOXKHHEK (X + 5)?
Posze’szanns

OCKiTbKH PO3KJAJ MAHOrO TPUUJIEHA HA MHOMXHUKHU Ma€E
MICTUTH MHOXKHUK (X + 5), TO OAUH 3 KOPEHiB I[bOT'0 TPUUJIEHA
JIOPiBHIOE —H.

Toni maemo:

2:(-5*+9:(-5) + m = 0;
m = -9,

BigmoBigs: m = —5H.

& 1. KM MHOIOYNEH Ha3MBaIOTb KBaAPATHUM TPUYIEHOM?
2. Lo Ha3mBaloTb KOpeHeM KBafpaTHOro TpuyneHa?
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§ 3. KBALIPATHI PIBHAHHA

07,7

708.°

709.°

710.°

(1 b Py

3. LL|o Ha31BaIOTb AUCKPUMIHAHTOM KBafipaTHOrO TpUUNeHa?

4. Y KoMy BUNAAKy KBapaTHWUM TPUYMEH He MaE KOpeHiB? MaE OAuH
KOPiHb? Ma€ ABa KOPEHi?

5. Y AKOMY BMNaAKy KBaAPaTHUN TPUHNEH MOXHA PO3KNACTU Ha NiHIn-
Hi MHOXHWKN?

6. 3a AKolo GopMYNo KBAAPaTHUIM TPUYAEH MOXHA po3knacti Ha
NIHINHI MHOXKHWUKN?

7. Y sikoMy BUNagky KBaapaTHUM TPUYNIEH He MOXHa PO3KacTu Ha
NIHIVHI MHOXHWKW?

3HaUAITH KOpeHi KBaJApaTHOrO TpUYJIeHA:

1) x* - x - 12; 8)3x®- 16x + 5; 5) 4x* + 28x + 49;
2) x* + 2x — 35; 4) 16x* — 24x + 3; 6) 3x* + 21x — 90.
Yu MOKHA PO3KJIACTH HA JiHIMHI MHOKHUKH KBaJPATHUN
TPUYUIICH:

1) x* - 12x + 6; 3) 2a® — 8a + 8;

2) 3x* — 8x + 6; 4) -6b* + b + 12?
PosknafitTe Ha JiHiHI MHOXHHUKHM KBaJpPaTHHUN TpPU-
qJIeH:

1) 2 - Tx + 12; 7) 4x% + 3x — 22;

2) x* + 8x + 15; 8) —3a® + 8a + 3;

3) x* - 3x — 10; 9) %bz-%b+1;

4) -x* - 5x — 6; 10) —-2x* — 0,5x + 1,5;

5) —x+ x + 2; 11) 0,4x* — 2x + 2,5;

6) 6x% — 5x — 1; 12) -1,2m? + 2,6m — 1.
PoskiaziTe Ha JiHIHI MHOKHUKH KBaJpaTHUN TpH-

qJjeH:
1)x*—3x—18; 4) 52> +8x—4; 1) —ix2—2x—3;

2) x* + 5x — 14; 5) 2a* - 3a + 1; 8)0,3m* - 3m + 7,5.
3) —x® + 3x + 4; 6) 4b®> — 11b - 3;

CxoporiTe apio6:

1 2 +x-6. gy _8x-15 5 22 —Tx+12,
x+8 P x>-3x
x—4 x% - 8x +2 22 + 4x

2) 55— 4 ———; 6) —.
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20. KBagpaTtHum TpusneH

712." Croporits Api6:

x2-6x+5, 2x+12 | x2+9x+14
1) x=8 i x?+3x-18" 2 e Ty
713." Croporits aApi6:
1) TV 3) e®-5c-6 5) e ) R
22> -9a -18° ®-8c+12’ 32 - 4x - x%’
2) W2 -Th+3. 4 e W 6 4n® -9n +2
4% -4b+1’ m? +9m-10’ 2 +9n - 5n°
714," Cxoporits Api6:
1 4x22+x—3; 3) a:+5a+4;
x° -1 a® -a-20
2) 2y o5 B 5 4) 3+220b —7b2.
y -2y + ¥ 76 - 6b -1
715.” IIlpn axkoMy 3HAYEeHHi b PO3KJaJ HA JiHIWHI MHOXKHUKHU

TPpUYJIeHA:
1) 2x* — 5x + b micTuTL MHOXKHUK (X — 3);
2) —4x* + bx + 2 micTurhe MHOKHEK (X + 1);
3) 3x* — 4x + b mMicTuTh MHOKHEK (3x — 2)?
716.” IIpn AkoMy 3HAYEHHI @ PO3KJAJA HA JiHIHHI MHOXHUKH
TPUYJIeHA:
1) 2x® — Tx + a micTuTh MHOXKHUK (x — 4);
2) 4x* — ax + 6 micTuTe MHOKHEK (2x + 1)?
717.” CopocriTs BUpas:
1) 9*-4 a-2 a-1,
2% -8a+2 8a+2 1-2a’

2) b-4 ( ook SARSR R | )
Yoy AN E e 2 L)
c+2 2¢ i ¢ +3c 3
3) 2 b L4 21
(2¢ - 6)

i et —Bot9
4) ( 8 .. 2m 24m—6 ).4m—16.
m—-4 m+1 m“-3m-4 2m -3
718," ToBexiTh, MO MPH BCiX AONYCTHMHUX 3HAYEHHAX @ 3HA-
YyeHHs BUPAa3y He 3aJIe’KUTh BijJ 3HaYeHHA 3MIHHOI:
1 25a2-36 _5a+6  9a-8,
10a® -9a+2 56-2 1-2a’
2)( ki — 4 ):2a+1'
+8 "a-1" "<g°“+22 -3 a+3
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§ 3. KBAIPATHI PIBHAHHA

719.” IlobyayitTe rpadik GyHKIii:

2’ -6x+5, _3x?-10x+3 x*-4
i D Tt )y -3 WP
720,” ITo6yayiiTe rpadix dyHKIIi:
x*-2x-8. B e e e e T
l)y— ey TR 2)y— x+1 i x+5 {
721." PoskiafiTh HA MHOYKHUKU MHOTOUJICH:
1) x* - 6xy + 5y% 3) 3m* — 8mn — 3n%;
2).a® + 5ab — 36b%; 4) 4x* - bxy + y*.
722." PoskiaiiTe HA MHOMKHMKHA MHOTOUJIEH:
1) @® - 14ab + 40b%; 2) 12b* + be - 6¢°.

723." Po3B’sixkiTh piBHAHHSA:
D@-a-6)x=a*-9;
2)(@*-8+T7)x=2a*-18a-T.

724." Posp’sixirth piBasuHs (a® + Ta — 8) x = a® + 16a + 64.

I BMPABU ANA NOBTOPEHHA
725. CkopoTiTs apib:

3++/3 P 9a — b>
1 s 3 : 3)
) 243 )«/6——3 )9a+6b\/;+b2
2) 5—\/5 g 4a -2 6) ava -8

. 4) ————; —_—
ST A A

726. fAkwuii i3 rpagikis, 300pakeHux Ha pUcyHKY 34, € rpadi-
KOM pyXy Iimoxozaa, AKUH inIoB 3i cTa00 WIBHAKICTIO?
Bussaure mMBUAKICTL PYXy LBOTO MillIOXOZA.

(S, 4 T (S, (S 4

repaf
/ o

/
3 1 I 1
X ? x y
y - e i ol ¥l
a) 0) 8)
Puc. 34

727. 3mimannm 2 g1 monoka xupHicTio 8 % i 3 1 MoJIoKa KUp-
HicTIO 6 % . fIka sKUpHiCTH yTBOpEeHOI cymimni?
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21. Po3B'A3yBaHHA PiBHAHb, AKi 3BOAATLCA A0 KBAAPATHUX PIBHAHDL

! rotyemocs 00O BUBYEHHS HOBOI TEMU

728. Po3B’s3kiTh PIBHAHHA:

1) x*=9; 3)(dx+1¥=9; 5) Jx=9;
2) x* = -9; 4)(x-172=5; 6) Jx=-9.
729. Po3s’siakiTh DiBHAHHSA:
1) 4x—1'_ x+b, 3) 5x~3_4x—2=1_
x-2 x-2° x+1  x+2 ’
2)2L2;.3£/‘_20_y=1- 4) | BT e 9 :
y-4 g y-5 y+4 @-5@+49

| YHUMOCSH POBUTU HECTAHAAPTHI KPOKW

730. Po3rnamaoThCs BCi NMPAMOKYTHHKH, JOBXMUHHU CTOPiH
AKUX — HaTypaJbHi unciaa. AKuX mpaAMOKYTHHUKIB OlnbIe:
3 nepumerpom 1000 um 3 nepumerpom 10027?

n Po3s'sisyBaHHA PiBHAHb,
AKi 3BOAATLCA A0 KBaapaTtHux piBHﬂHb
NPUKNAA 1
PosB’sixith piBaarHEA X' — 13x* + 36 = 0.
Po3é’azanhs

Iosnauumo x° = t. Toxi x' = t’. OTpumyemo KBaapaTHe
PiBHAHHA 31 3MiHHOIO !

t* — 13t + 36 = 0.

Po3B’s3yioun 1ie piBHAHHA, 3HaX0AUMO: ¢, = 4, t, = 9. OcKiib-
Ku t = x°, To pO3B’A3yBaHHA 3aJlaHOTO PiBHAHHSA 3BOAUTHCH 0
po3B’siI3yBaHHA JBOX PiBHAHb:

Fmigixt=0.

Spijcn ¥, = -2, x, =2, x, = -8, x, =3,
Bigmosigs: —-2; 2; —3; 3.

Oaﬂa‘leuﬂa.Pinnnnnanmryax“+bx2+c=0,11ex—3Min-
Ha, a, b i ¢ — pnesaki uyucaa, npuuomy a # 0, Ha3MBaAIOTH
OiKkBaApaTHHUM PiBHAHHSAM.
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§ 3. KBAOPATHI PIBHAHHA

Baminow x° = ¢t OixBaspaTHe PiBHAHHSA 3BOJUTHCA N0 KBaJ-
paTHOro piBHAHHA at’ + bt + ¢ = 0. Taxwuii croci6 poss’A3yBaHHA
PiBHAHb HA3UBAIOTH METOAOM 3aMiHU 3MIHHOI.

MeTox 3aMiHM 3MiHHOI MOYXHA BUKOPUCTOBYBATH HE TiJIbKH
IpU PO3B’A3yBaHHI OiKBaZpATHUX PiBHSIHB.

NPUKNAA 2
Posp’sixkiTs piBEanEa (2x — 1)* + 2x — 1) -2 = 0.
Po3ze’a3anusa
Bpobumo zaminy (2x — 1)* = ¢. Toxi gaHe pPiBHAHHS 3BOAUTD-
csA A0 KBaApaTHOTO PiBHAHHS
t*+t-2=0.
3Bigen t, = -2, ¢, = 1.
Tenep Tpeba po3B’A3aTu JBa TaKi PIBHAHHSA:
2x-1¥=-2i@x-1)°=1.
Ilepure 3 HUX KOpeHIB He Mae. 3 APYroro piBHAHHA OTPHU-
myemo: 2x — 1 =-1a6o 2x — 1 = 1.
3Bigcu %= 0, X = 11
BigomoBigs: 0; 1.

NPUKNAA 3

PosB’sxiTh piBHAHHA 6x + 5 Jx +1=0.

Poszs’azannsa
Hexait vx =t. Toni x = t. Maemo: 6t + 5¢ + 1 = 0.
1

3Bincu t, = —%, t, = it

OTpumMyemo ABa PiBHAHHA:
\/_ 1 \/_ 1
XxX=—=, Vx =-=.
3’ 2
Ockinbku Vx > 0, To i piBHAHHA KODPEHIB He MAlOTh, & OT-
JKe, 1 3alaHe DIBHAHHA KOPEHiB He MAe.
Bignosias: Koperis Hemae.

nPUKNAL 4

2
. . x°+2 +18
Posp’sskiTh piBHAHHSA x owt b

x-6 x-6
Po38’a3anna

x% +2x =5x +18,

HaHe piBHAHHA PiBHOCHJIbHE CHUCTEMi
x—-6=0.
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21. PO3B'A3yBaHHA PIBHAHb, AKi 3BOAATLCA 10 KBAAPATHUX PIBHAHD

3Bigcu: x2-8x-18 =0,
{x # 6;
x = -3 abo x = 6,
{x # 6;
x = —3.

BigomoBigs: —3.
NPUKNAA 5
5 A

Po3B’saxiTh DiBHAHHA —; —+ = 5
x—4x+4 x"-4 x+2

Po3zg’a3anns
6 4 e
x-2° (-2x+2) x+2
5(x+2)-4(x -2 —(x-2)7° s
@-22(x+2 %
OTixe, faHe PiBHAHHA PiBHOCHJILHE cUCTEMi
5(x+2)-4(x-2)-(x-2)* =0,

Maewmo:

.
’

x 22
x # 2.
3Bincu:
5x+10-4x+8—-x*+4x-4=0,
bPERN
X # -2
x>-5x-14=0,
o
x # =2

x="1T abo x = -2,
X+ 2
X # -2

x="1.
BigonoBigs: 7.

? flke piBHSIHHA Ha3MBalOTb DikBaApaTHUM?
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§ 3. KBALPATHI PIBHAHHA

731.°

732.°

733.°

734.°

735.

736.

Po3s’saxiTh PiBHAHHA:
1) x* - 5x* + 4 = 0;

2) x* - 5x* + 6 = 0;

3) x* - 8x*-9=0;
Po3B’AKiTh pPIBHAHHA:
1) x* = 29x% + 100 = 0;
2) x* - 9x% + 20 = 0;
3) x* — 2x2 - 24 = 0;

Po3B’s1sKiTH PIBHAHHA:
2

1) x° +3x 4=O;
x+1
2

2) x__—6x_’{___0;
x-17
2

3) 3x° - x 2=0,
1-x

4) x®-8x _ 20

7 w104 10

5) b . (O, B
r+2 o x+2’

6) x* +10x _ 12x + 48,
x-8 e =8

Po3B’aAXKiTh PiBHAHHA:
2

1) x” —b5x 6=0;
x—6
2

2) 4x —7x—2=0;
x-2

3) 2x* +6 _ 18x ,
x+8 x+8’

4) x2+4x=5x+56.
x+7 2+7"

Po3B’aiTh PiBHAHHA:

4) x* + 14x* - 832 = 0;
5) 4x* — 9x* + 2 = 0;
6)3x“+8x2—3=0.

4) x* + 3x* - 70 = 0;
5) 9x* — 10x* + 1 = 0;
6) 2x* - 5x* + 2 = 0.

2
7) x +4x_9x+50=0.

b4

x~5 x-5
2
8) o -6x+15—2x=0;
x-3 x-3
2
9) x —6x=4;
b x—4
10) 5Jc+18=
x—-2 2
1) x+1=5;
X

12y S LTt
o X

2
5) X +12x__5x—12=0.

’

x+4 x+4
x2—3x_ 5
5 x+6 =
7 2—33y_____7y;
y—4
8) y-32 =10.
Yy

D(x+3)*'-3(x+38°-4=0;
2) (2x +1)* — 10 2x + 1> + 9 = 0;
3) (6x — 7)' + 4 (6x — 7)* + 8 =0;
4)(x-4)Y+2(x-4°-8=0.

Po3s’AxiTh PiBHAHHA:

1) (8x - 1)* — 20 (8x — 1) + 64 = 0;
2) (2x + 3)' — 24 (2x + 3)’ - 25 = 0.
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21. Po3B'A3yBaHHA PIBHAHD, fKi 3BOAATLCA [0 KBAAPATHUX PIBHAHD

737." Po3B’s2kiTh piBHAHHS:
1) x-3vJx +2=0;
2) x—Jx-12=0;
3) 3x-10Vx +3=0;

4) 8Vx +x+7=0;
5) 6Jx -27+x=0;
6) 8x—10vx +3=0.

738," Po3B’soKiTh PIBHAHHSA:
1) x-6vJx +8=0; 3) 2x-3Vx +1=0.
2) x-5+x -50=0;
739." Po3B’sKiTh piBHAHHSA:
- 9x +18 x* —12x + 35
1) = =0 ) o L
) (R i )x2—10x+25 4
g) 8 -1x-5 _,. el x2—7x+6=0
3x% + x ¢ x2+2c-8
740," Po3B’s:KiTh piBHAHHSA:
1) x2-9x-10=0, 2) x2+5x—14=0
gt ’ x*-6x+8 /
741." Po3B’saKiTh piBHAHHA:
1) 2y =3y+3, 3) 5x+2___4x+13.
y—-3 y ¢ x-1 x+7°
gy 3x+4 _2x-9, 1) 2af— 8wl Sp i,
£-8 0 wxl" x=1 .
742, 3HaligiTh KOpPeHi PiBHAHHSA:
1) 2x—;3=x+6; 2) 3x —ix2—20_2x 5
5 X X
743." 3HaliiTh KOpPeHi PiBHAHHA:
x+2 x v x x2—5x x—5’
0 G e LA AR o At - GRS
4-x 1ld+x ' x+dx+4 224206 x’
3 x—l+ ARG - 8 it ol + x-12 - 0:
)x+2 I ST )x2—36 x?-6x x°+6x ;
1) x-1 x+1=2x+18_9) x +x+7=63—5x_
PR s 6 TRIP WO S S T T
Gy AE-10 30 g fgy, ond s e NG
x-1 x+1 x“-10x+256 x+5 x°“-25
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§ 3. KBALIPATHI PIBHAHHSA

744." Po3p’axXiTh PiBHAHHS:
) Pl . P

X Cankar AUNETS
2) x +x+2= 216 .
x+2 x-2 x“ -4
gy B idar it
x+3 x-3 %

2y+3 y+1 1
- + =0;
)2y+2 2y-2 y2-1
3x x -3 i
5 e —_
)x2-10x+25 T e [
g - B0 NELNOL S B T

22 +10x x2-100 x*-10x P
745." [Ipu axoMy 3HAUYEHHI 3MiHHOI:

24°5%%% 1 16,
1

-2 x+2

1) cyma gpobiB JopiBHIOE 3;
b

2) 3HA4YeHHA APOOY 22 5a i Oisblle 3a 3HAYEHHA APo0y
X

36 ?
' ; x + 20
746, TIpu axomMy 3HAYeHHI 3MiHHOI:
1) sHaueHHsa APOOY —3—f§ Ha % MeHIlle BiJ 3HAYEHHA
X
30
ApoOy —;
x
2) 3HAYeHHA Apody 20 a9 Ginbure 3a 3HAYEHHA APOOY
20 i
x +18
747.” Po3B’sKiTh PIBHAHHA:
1) 2x3—10+ 4 it 25.7:—1 :
S (G R RO R |
2) : 6 i 5—-2x i 3 .
x-4x+8 x-1 ‘x-3
R R C
X2l e e 8 D
gy & Sl a2

x? -4 x2+x—6_x2+5x+6'
748." Po3p’sisiTh piBHAHHSA:
3x + 2 x>+39 _ 5
1 3 1 3 = )
x“+2x+4 x°—-8 x-2
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21. Po3B'A3yBaHHA PiBHSAHb, AKi 3BOAATLCS A0 KBaAPaTHUX PIBHAHDb

2) X L x +1 S 8
x-1 x+8 x242¢x-8
749.” Po3B’siokiTh PiBHAHHSA, BUKOPUCTOBYIOYM METOJ 3aMiHU
3MiHHOI:
1) (x*-2°-8(x*-2)+7=0;
2) (x* + 5x)* — 2 (x* + bx) — 24 = 0;
3)(x*-3x+1)(x*-3x+3)=3;
4) (x* + 2x + 2) (x* + 2x — 4) = -5.
750.” Po3B’sKiTh DiBHSAHHS, BUKOPHUCTOBYIOUH METOJ 3aMiHU
3MiHHOI:
1 (2x—1)2_6(2x—1) B IgE

X x

2) 3x—1+x+1 3
x+1 3x -1

761." Po3B’siokiTh PiBHAHHA:
1) (x* — 6x)% + (x* — 6x) — 56 = 0;
2) (x* + 8x + 3) (x* + 8x + 5) = 63;
4 2
3 X L 4x Al ey 5
) (x-2° x-2
4) Xtae i x=38 g& 3

x-8 x+4. 2
752." 1A KOKHOTO 3HAUEHHS G PO3B’AIKITH PIBHAHHS:

1
25

2 2
l)x 8x+7=0; 3)x (3a+2)x+6a=0;
x—-a x-6
) 1 2l LSRR YA 4) 2x-9) _g
)x2—8x+7 s g
2
753." Ilpn AKNX 3HAYEHHAX 4 DiBHAHHA L"fl+‘r’=0 Mae
P

OJWH KOpiHb?

I BNPABM AN NOBTOPEHHSA

754. Un € npaBUIBHUM TBEP/KEHHS, 1[0 IIPH BCIX JOIYCTUMMUX
3HAQYEHHAX 3MiHHOI 3HAYEeHHsA BHUPAa3y
(cz—l)z(z1 B )+ =
a°" -1 a”"-2a+1 a+1
€ IOJATHUM YHCJIOM?
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§ 3. KBAOPATH! PIBHAHHA

755. Akum uncaoM, panioHaJIbHUM UM ippalioHaIbHUM, € 3HA-

\/g+2 \/_ 2

YeHHs BHPA3y
\/_ 2 \/_ 6 + 2
756. IloGyayiiTe rpadik GyHKIIL:

—§, AKIo X < —2,
[ i
x?, axmo x > — 2.

» YYUMOCH POBUTU HECTAHAAPTHI KPOKW

757. Ha exkpani MmoriTOpa KoM oTepa 3anucaHo uucyuo 1. Ilo-
CeKYHAY KOMII IOTEp A0JA€ 0 YHUCJIa, IO 3HAXOAUTHCA HA
expasi, cymy #oro nudp. Uu Moxke yepes AKHICH Yac Ha
ekpani 3’aBurnca uyucao 123 456 789?

KON 3POBNEHO YPOKW

Poszé’aszyeanna pienans memodom 3aminu aminnoi

VYV nyskKTi 21 BU MO3HAKOMUIINCS 3 PO3B’A3YBAaHHAM DiBHAHB
MeTOAOM 3aMiHM 3MiHHOI. Po3rasiHemMo mie KiJIbKa NpUKJIaiiB,
AKi LII0CcTpyIoTh ePeKTUBHICTL I[LOTO METOAY.

NPUKNAL 1
2
PosB’skiTh piBHsEEs - —ox =6 _ 5 Sx )
x x“~-3x-6
Po3g’s3aHHA
2
Hexait £ =326 _; Toai o =8 OTpumyemMo piB-

Pty ol U
8 : . [t2+2t-8=0,
HAHHA { —— = —2, AKe PiBHOCUJIbHE CHCTEeMi
t tE ).
3Bincm e -4, i - 2.
Temep po3B’s3yBaHHS 3aJaHOTO PIBHAHHA 3BOJAUTHCA [0
poO3B’A3yBaHHA ABOX PiBHAHB:
2
1) b o SO0 —4;
X
2
2) x°-3x-6 -9,
x
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Konwu 3pobneHo ypoku

Po3B’soKiTh i piBHAHHSA CaMOCTiHHO.
BinmoBian: —3;—1;:2:6.

nPUKNAL 2

Po3p’skiTh piBHAHHA (2x® + 3x — 1) - 10x* — 15x + 9 = 0.

Posé’szanns
3anuiiemMo e PiBHAHHS TaK:
2x*+3x - 1) - 10x* - 15x + 5 + 4 = 0;
@Cx*+3x-1P-5@2x*+3x—-1)+4=0.

Hexait 2x* + 8x — 1 = t. Toxi t* — 5t + 4 = 0.

3Bifcu L5 ek = 4.

Orxe, 2x> +3x —1=14a6o 2x* + 3x -1 = 4.

Poss’sizaBmiu 1 JBa KBajpaTHi piBHAHHA, AicTaHeMO Bij-
IOBigb.
Bigmomims: -2; L; 2. 1.

2 2

NPUKNAA 3

Posp’sixiTh piBEaHEA (2x° — 3x + 1) (2x° + 5x + 1) = 9x%

Posz8’sas3anns

3a J0ImOMOTOI0 IIEPEeBipKU JIerKo mepeKoHaTucs, 1mo x = 0
He € KOpeHeM JaHoro piBHAHHA. Toxi, mogiiusuIin o6uABI gac-
THHHU JaHOTO DiBHAHHS Ha X°, IepeiieMo IO PiBHOCHJIBHOIO
PiBHSHHSA:

2x* -8x+1 2x° +5x+1 iig
X X

3Bigcu (2x -3+ i)(Zx +5+ %) =0

3pobumo 3amiHy: 2x + % —-3=t. Tomit (t +8)=9. 3Biacn

b=y =g

3 ypaxyBaHHAM 3aMiHM OTPUMYEMO IBA PiBHAHHS:

1) 2% 44 8=
be of

9) 2x+L-.3=-9
b 22

IIpononyemo po3B’A3aTH i PIBHAHHA CaMOCTiHHO.

2+\/§ 2—\/—2_ —3~\/; —3+\/;
2 ’ bl ’ .

2 2 2
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§ 3. KBAZIPATHI PIBHAHHSA

NPUKNAL 4

Posp’axire piBHaAHHA T (x + l) -2 (xz + lz) =90,
x G

Poze’azannsa

Hexait x + e t. Toni
x

2
(x+l) =% 22 +2+L =% B plion
X X x
Taxa 3amiza J03BOJISE IEPEIIUCATHA BUXiiHE PIBHAHHS TAKHM
YUHOM:
Tt-20*-2)=09;
2L =T +8=0,

. % Y

3Bigen t, =1, ¢, e

OTxe, x+l=1 abo x+—1—=§.
x X 2

IIponornyemo poss’sizaTu 1l piBHAHHA caMOCTiiHO.

BignmoBigs: %; 2

NPUKNAL 5
Posp’skiTh piBHAHEA (x° — 2x + 2)° + 3x (x* - 2x + 2) =
= 102",
Poszg’azannsn
3a JOnOMOro0 mepeBipKM mepekoHaemocs, mo x = 0 He €
KOpeHeM JaHoro piBHaHHA. Toxi piBHAHHESA
2 2 2
(x 2.:'4-2) +3(x 2x+2)=10’
o 4
OTPMMAaHe B Pe3yJbTaTi AlJIeHHsa 000X YaCTUH 3aJaHOr0 PiBHAH-
HA Ha x°, € PIBHOCHJIBHUM JAHOMY.
X x2-2x+2 A
3amiHa ————= ={ IPUBOAUTH Z0 KBAAPATHOIO PiBHAHHS
X
t* + 3t -10=0.
3aBepiIiTh PO3B’A3yBAHHA CAMOCTIIHO.
BigmoBigs: 2—\/5; 2+\/§; -1; =2.
ITicnsa HaBeleHUX NPHUKJIALIB MOKe BUHUKHYTHU 3alIATAHHS:

4YOMY NpPY PO3B’A3yBaHHI UX PiBHAHb MU He IPOOYBAJIHU CIPO-
CTHTH IX 3a JIOTIOMOTOI0 TOTOXKHUX IePeTBOPeHb?
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Konu 3pobneHo ypoku

Cnpasa B TOMY, 0 HAMAraHHA CIPOCTUTH PiBHAHHSA IIPH-
Besio O 70 HeoOXiHOCTI PO3B’A3yBaTH PiBHAHHA BULY ax® +
+ bx® + cx® + dx + e = 0 (B MOXKeTe IEPEKOHATUCS B IbOMY
camocTiitao). IIpu a # 0 Take piBHAHHA HA3UBAIOTHh PIBHAHHAM
yerBeprToro crenens, npu a = 0 i b # 0 iforo Ha3MBaOTL piB-
HAHHAM TPeThoro creneds. OKpeMUM BUJOM IbOTO PIBHAHHA,
xomu b = 0 i d = 0, ¢ 6ikBagpaTHe piBHAHHEA. Woro Bu pos-
B’A3yBaTU BMi€Te.

¥ 3araJJbHOMY BUIAAKY JJIA PO3B’AAByBaHHSA PiBHAHB TPETHO-
ro i yeTBepTOro CremeHiB HeOOXifHO 3HaTH (GopMyJH 3HAXO-
IoKeHHs IX KopeHiB. 3 icTopi€io BiAKpUTTA HUX (OPMYJ BH
MO3KeTe IMO3HANOMUTHUCHA B HACTYIIHOMY OIOBiflaHHI.

7

| BNPABU

1. Po3B’sokiTh piBHAHHSA:

3x2 —9x 12
1 - =3;
) 2 x% - 3x
) 6 i 8 5

x+D(x+2) (x-1D(x+4)
3)x(x+ 3)(x+ 5)(x+ 8)=100;
4) (x + 2) (x + 3) (x + 8) (x + 12) = 4x%
5)7(x+l)—-2(x2+—17)=9;

x X

6)2(x2+x+1)P2-T7T(x-17>=13 (x*-1);
7) (x — 6)" + (x — 4)* = 82.

ed

Bianmoriags: 1) =1k 1:.2;:4; 2) =3; 0; ﬁﬁ; 3) —4i\/ﬁ;

4)6; 4, 22205 2 2,6) 24,1 -3 DB T

Taemua 36pos Cyuniona Janv Peppo

Bu nerxo posB’sixKeTe KOYKHe 3 HACTYIIHUX PiBHAHb TPEThO-
T'O CTeIeH::
2-8=0,22+x*=0,2>-—x=0.
Vi BOHU € OKpeMUMY BUJAMU DiBHAHHA ax® + bx® + ex +
+d =0, ne x — 3miHHa, a, b, ¢ i d — pgeaki yucaa, IpUUIOMY
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§ 3. KBALPATHI PIBHAHHA

a # 0. BuBectu ¢opmyay HOro KOpeHiB — 3azada CKJIAIHA.
Hepapma nosiBy 1iei hoopMysiu BBAXKAIOTh 3HAUHUM MaTeMaTH4-
HuM BigxpurTaM X VI cropiuus.

IlepmuM BUHAHIIOB PO3B’A3aHHA DIBHAHHA BHUAY X° +
+ px = ¢, ie p i ¢ — pojmaTHi uMcia, iTaJiiCbKUA MaTeMaTUK
Crunion Hane Peppo (1465-1526). 3naiigeny Gopmyay BiH
30epiraB y cexperi. Ile Oysio 3ymoBIeHO TUM, 110 Kap’epa Bue-
HOro Toro dacy 6arato B oMy sajiekajia Bijf HOro BHUCTYIIiB
y myOaiuHuX MaTeMaTUUYHUX TypHipax. ByJso Buriguo sbepira-
T BiAKPUTTA B TAEMHUIL, PO3PAXOBYIOUN BMKOPUCTATH 1X AK
CeKpeTHy 30polo.

Ilicaa cvmepri Hanxs @Peppo itoro yuesb Piope, BoJOHiIOUH
CeKpeTHOI0 (OopMyJIO0, BHKJIMKAB Ha MATEeMaTUYHUN ABOOI
TAJIAHOBUTOIO MaTeMaTuKa-caMoyuky Hikkomno Tapranbs (1499
1557). 3a kinpka gHiB H0 TypHipY Tapranss cam BUBIB ¢op-
MYJy KOPEHiB PIBHAHHSA TPETLOrO creneHs. [{ucnyr, HA AKOMY
Tapranbs 3100yB IePEeKOHINBY IIepeMory, Binoyscsa 20 goToro
1535 poky.

VYnepure cekpersy (opmysy Oyno onyO0JiKOBaHO B KHH31
BigoMoro iraniiicekoro Buenoro [»xeposamo Kapmaso (1501—
1576) «Benuke mmcTenTBOo». ¥ Wi po0OTI TAKOMK OIHCAHO
METOJi PO3B’sA3yBaHHS PiBHAHHA 4E€TBEPTOro CTEHEHs, BiAKPH-
Tui JirogoBiko @eppapi (1522-1565).

Y XVII-XVIII cr. 3ycunna 6ararsox IpoBifHUX MaTeMaTH-
KiB 30cepeAuaucsa Ha NOIIYKY (GOPMYJIN IJis PO3B’sAIBAHHA PiB-
HSHb 5-r0 creneHsa. OTPUMAHHIO Pe3yJbTATy CIIPUSIU POOOTU

Hirwkono Hoceponramno Hinve Xeupix
Tapmanvs Kapdano Aobeav

R0
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22. PauioHanbHi PIBHAHHA AK MaTemMaTUYHi Moaeni peanbHUx cUTyauin

iramiicekoro marematuka ITaono Pyddini (1765—-1822) i Hop-
Be3bKoro marematnka Hinsca Xenpika AbGens (1802-1829).
Cam pe3yabTaT BUABMBCA LIiJIKOM HecriofiBaHUM: 6yJI0 KoBeme-
HO, II[0 He icHye (opmMyJu, 3a KO MOKHA BUPA3UTU KOpEeHi
Oy Ib-AKOr0 PiBHAHHSA 5-T'0 CTelleHsa 1 BUIe yepes KoedinieHTH
PiBHAHHSA, BUKOPUCTOBYIOUH JIMIIIEe YOTHPHU apudMeTuyHi ome-
pairii Ta miro 7o0yBaHHS KOpeHd.

PauioHanbHi piBHIHHA K MaTeMaTUYHI
Mopeni peanbHUX cuTyauin

Y nyHKTi 7 BH BiKe 03HAHOMMJINCS 3 BAKOPUCTAHHAM paIlio-
HAJIBHUAX PIBHAHBL AK MATEMATHYHUX MOJEJIEeH peaJlbHUX CUTY-
aniii. PosrinssEEeMO i1je KiJIbKa IIPUKJIALIB.

nNPUKNAL 1

3 NyHKTYy A BUIXaB BEJIOCUIIEAUCT, a 4Yepesd 45 XB micad
IbOTO Y TOMY CaMOMYy HANpPAMKY BHiXaja BaHTaKiBKa, fKa
Ha3JOrHAJA BeJIoCHUIIeAMcTa Ha BifcTaHi 15 KM Bixg myHKTY A.
3HaNAITh MBUAKICTH BEJIOCUIIEAUCTA 1 INBUAKICTS BAHTAXKIBKH,
AKINO MIBUAKICTS BaHTaKiBKM Ha 18 KM/roza Oisbina 3a mBUI-
KiCTh BeJIoOCHIIEeaHCTA.

Pozg’azanns

Hexaii mBUAKiCTh BEJIOCUIIEAUCTA JOPIBHIOE X KM/TOA, TOAL

IIBUAKICTH BAHTAXKIBKM cTaHOBUTE (X + 18) KM/rox. Besnocume-

. 15 3
JAUCT IIPOLAEAKAE 15 kM 3a =2 roJa, a BaHTa)X1BKa — 3a roja.
X

x +18
OckinpKM BaHTa)KiBKa mpoixasa 15 xMm Ha 45 XB, TOOTO Ha

3 s 15 15 3
, TOA, mBuame, HiX BeJIOCHIIeAUCT, TO — — ]
e oS

x+18 4
Maewmo:
L S
PRI T
5 Bl
* x418 14



§ 3. KBAOPATHI PIBHAHHA

20x + 860 — 20x — x° — 18x b

’

4x (x +18)
x*+18x-360=0,
x#0,
x # —18;

x =12 abo x = —-30.
Kopiap —30 He 3a0BOJILHAE YMOBY 3ajauvi.
Orsxe, MBUAKICTE BesiocumeaucTa AOopiBHIOE 12 KM/rox,
a MBUAKICTH BaHTaXKiBKH cTaHOBUTH 12 + 18 = 30 (xMm/rox).

BignoBias: 12 km/rox, 30 Km/rox.

NPUKNAL 2

Opna O6puraja mpampoBaa Ha PEMOHTI AOporu 7 roxi, micis
YOro o Hel mpuegHAanacda gpyra opuraga. Yepes 2 roj cuijabHOI
poboTu peMOHT 0yJI0 3aKiHYE€HO. 3a CKiJILKH roguH MOXKe Bifpe-
MOHTYBATH AOPOTY KOKHa OpHrajza, Mpaloldud CamMOCTiiHO,
AKINO Nepmii Anasg mboro morpibHo Ha 4 rox Oinbine, HiXK
apyriin?

Poszg’s3anns

Hexait mepma Opuraja Mo’Ke CaMOCTIMHO BiZ[peMOHTYBaTH

JIOpory 3a X roj, TOAl APYTri# s nboro norpibHo (x — 4) rox.

3a 1 rox mepmia 6purajga peMOHTYE = YacTUHY JOPOTH, a ApY-
b 4
ra — ﬁ yacTuHy goporu. Ilepma 6puraga npammosaia 9 roz
i BizpeMoHTyBAaJIA L Joporu, a Apyra Ipamiosaia 2 rox i Bigpe-
X

MOHTYBaJia BiIOBiIHO x—i poporu. OCKiNbKH B pesysbTaTi
2
x -4

Orpumane piBHAHHS Mae /iBa KopeHi x, = 121 x, = 3. Jlpy-
ruil KOpPiHb He 3aJJ0BOJILHAE YMOBY 3a7a4i, OCKiIbKY TOAL APY-
ra 6puraza masa 6 BigpemoHTYBaTH H0pory 3a 3 — 4 = —1 (rox),
10 He Ma€ 3MicTy.

Or:xe, mepmia Opurajga MOKe BiIpeMOHTYBATH JOPOry 3a
12 rox, a gpyra — 3a 8 rop.

BignmoBigs: 12 rox, 8 rox.

=1,

0yJ10 Bi[peMOHTOBAHO BCIO AOPOTY, TO Lot
X
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22. PauioHanbHi PiBHAHHA K MaTeMaTUYHI MoAeni peanbHMX cuTyauin

NPUKNAL 3

Boguuit po3uun coJi mictuB 120 r Bogu. Ilicia Toro Ak Ko
posuuny momanu 10 r couri, ii KoOHIEHTpaIiaA 30inbIIMIach Ha
5 % . CKiIbKHY rpamiB coJii MIiCTUB PO3YHH CIIOYATKY?

Posé’azanns

Hexait mouaTkoBu# po3unHd MmicTus x r coui. Toxai #toro maca
nopisuioBana (x + 120) r, a maca coJii cTaHOBUJIA o 17 :’120 yac-
TUHY Macu BChOro po3unHy. Ilicis Toro sk 10 po3YUHY AOJATHA
10 r coxi, ii Mmaca B po3unHi ckyaana (x + 10) r, a maca po3uu-
x+10

130

4yuHy, 1m0 Ha 5 %, TOOTO HaA i, Gisbine, HIXK ———. 3Bigcu
20 x +120

HY — (x + 130) r. Tenep ciib CTQHOBUTH YacCTUHY PO3-

s (O EEPAEN T R
x+130 x+120 20°
Orpumane piBHAHHA Mae ABa kopeni x, = 30 i x, = -280,
3 AKHUX APYTUHA KOPiHb He 3aJ0BOJILHSAE YMOBY 3ajadi.
Orixe, po3uuH MicTuB croyatky 30 r coui.
BigomoBigs: 30 r.

MaeMo

758." Ilepmi 150 kM goporu 3 micta A o micra B aBTOMOOinNb
npoixaB 3 MeBHOIO IIBMAKicTIO, a pemry 240 kM — i3
MIBAAKICTIO HA 5 KM/roj 0iJbIn00. 3HAUAITH TOYaTKOBY
MBHUAKICTE aBTOMOOLJIsI, AKIIO HA BECh IILJIAX 3 Micra A
Zo micra B BiH BUTpPATHUB 5 IoJ.

759." Opun MoTonukaicT npoixmxae 90 kM Ha 18 xB mBUALIE
3a APYroro, OCKiJIbKM #oro mBuzkicts Ha 10 KM/roz
OinpIa 3a MIBUAKICTH APYroro MOTONMKJIiCTa. SHAUAITH
MIBUAKICTE KOXKHOT'O MOTOILUKJIiCTA.

760." 3 ogHOro MicTa B iHIIe, BiicTaHB MiK AKMMHM JOPiBHIOE
240 kM, BUIXaJu OJHOYACHO aBTOOyYC i aBTOMOGinb. AB-
TOoOyC pyxaBca 3i mBuakicTio Ha 20 KM/ToJ MEHIIOIO,
Hi»k aBTOMOOiNIb, i NpuUOYyB A0 NYHKTY NPU3HAYEHHA HA
1 rox misHimre 3a aBToMO00iNib. 3HAWAITH MIBUAKICTE aB-
ToMO0iNA 1 MBHUAKiICTE aBTOOYyCA.

761." Iloisx samizHioBaBcsa Ha 10 xB. [1106 npubyTH Ha CTaHIIiIO
IpU3HAUYEeHHA BYacHO, BiH 3a 80 kM Bix miel cramnmii
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§ 3. KBALIPATHI PIBHAHHA

762

763.

764.°

765,

766.

767,

768.

769,

30iIbIINB CBOXO IIBUAKiICT HA 16 KM/rojx. 3HaMAITE 1MO-
YaTKOBY HIBUJKICTBL I10i3a4a.

I3 cena Bumruese B ceso A6ayHeBe, BificTaHb MidX AKUMHA
IOpPiBHIOE 15 KM, BEPIIHUK IIPOCKAKAB 3 II€BHOIO IIBUJ-
KiCTIO, a IOBEPTABCHA 3i IIBUAKICTIO HA 3 KM /T0J] OL/IBIIO0
i BuTpaTuB Ha 15 XB MeHIIIe, Hi’K HA HLIAX 3 Bumuesoro
a0 A6nyneBoro. 3HaUAITH MOYATKOBY IIBHUAKICTH BepII-
HUKA.

Hpykapka Majia 3a neBHUU yac HagpykyBaTu 180 cropi-
HOK. ITpore BoHa BuKOHAaNa 10 poboTy Ha 5 roj padiire
CTPOKY, OCKLIBKHM JpPYKyBaja IMOTOAMHYU Ha 3 CTOPiHKHU
6inbime, Hi mranyBana. CKiIBKY CTOPIHOK BOHA JPYKY-
BaJia MOroguHN?

[Mepmuit macoc mepekauye 90 m” Bogm Ha 1 rox meuame,
Hix apyruit 100 m°. CKinbKY BOAM IOTOANHY TTEPEKAYYE
KOKeH Hacoc, SIKII0 IepIlni mepeKadyye 3a roAUHY Ha
5 m® Boam Ginbme, HiXK APyrwiA?

PobiTHuUK MaB 3a meBHUII yac BUTOTOBUTH 72 meraui.
IIpore moxHA BiH BUroTOBJAAB Ha 4 gerani Ginbime, Hix
IJIaHyBaB, 1 3akiHYMB pobory Ha 3 AHI paHilie TepminHy.
3a CKiJbKM AHIB BiH BHKOHAB poboTy?

Karep npoituios 16 kM 3a Teuiero piuku i 80 kM mpotn
Teuii, BUTpaTUBIIX Ha Bech niAX 1 rox 30 xB. 3HaMAITE
BJIACHY IUBUJAKICTH Karepa, AKINO IIBUAKICTH Teuii cra-
HOBUTH 1 KM/roz.

Yosen nponaus 15 KM 3a Tedi€o piuky i mosBepHyBCH
Hasaj, BUTPATUBINU HA 3BOPOTHUH miax Ha 1 rox 6inb-
me. 3HAHAITH MBUAKICTS YOBHA 3a TeUi€l0 piukM, AKIINO
IIBUAKICTE Tedil CTAHOBUTHL 2 KM/TOJ.

3a Teuielo piuxkm Big nmpucraui Bigidmos nuir. Yepes
4 rox Bix uiei mpucTaHi B TOMYy cAaMOMY HAUPAMKY Bifii-
[IIOB YOBEH, IKHUI HA3JOTHAB IUIT Ha BifgcraHi 15 KM Bijg
npucrafi. 3HAUAITE MMBUAKICTH Tedii, AKINO BJIACHA
IIBUJKICTH YOBHA CTAHOBUTH 12 KM/TO..

Karep nponaus 45 kM 3a Tediew piukum i 28 KM mpotu
Tedii, BUTPATUBIIN HA Bech MIIAX 4 roj. SHANAITH IBU/-
KicTh Teyil, AKIO BJIacHA MIBUAKICTE KaTepa CTAHOBUTH
18 km/rop.
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770.

7 & g

772

773.

774,

775.

776,

Typuct npoixas -g- BCHOT'O LILISIXY Ha KaTepi, a pemry —

Ha asTomoOini. IIBuakicTe aBToMo00OiAsa Ha 20 Km/rox
OinpIna 3a IIBUAKICTH KaTepa. ABToMOOiIeM BiH ixaB Ha
1 ron 30 xB MeHIIe, Hi)K KaTepoM. 3HAUIITH MIBUAKICTH
aBTOMOOILIA ¥ HMIBUAKICTH KaTepa, AKINO BCHOIO TYPHUCT
mogonas 160 xM.

Mixmicebkuii aprodyc maB mnpoixatu 72 xm. Kosm BiH
nmpoixas 24 KM, To OyB 3aTpuMaHul 0iJisg 3aIi3BHUYHOIO
nepeisay Ha 12 xB. IloriM BiH 30inbIINB IIBUAKICTh HA
12 xm/rox i mpuOyB y NIYHKT NPU3HAUYEHHA i3 3amis-
HeHHAM Ha 4 XB. 3HAUAITH MOYATKOBY HIBHAKICTHL aBTO-
Oyca.

I'pyna mkoasipiB BHixaja Ha eKCKypcilo 3 micra A j0
micra B aBToGycoM, a mMoBepHyJacs A0 Micra A 3aji3HU-
11€10, BUTPATHUBIIM HA 3BOPOTHUM nuisx Ha 30 xB Oisibie,
HiX Ha mudx go micra B. 3HailfiTh MBUAKICTE mOI3/Aa,
AKII0 BoHa Ha 20 KM/TOJ MeHIIa, Hi’K NIBUAKICTH aBTO-
6yca, HOBKUHA Imoce Mi»k Mmicramu A i B cTaHOBUTH
160 kM, a goBxxkuHA 3anidHUNL — 150 KM.

Typuct nponiue Ha Gaiizapui 4 KM 1o ozepy i 5 KM 3a
Teuiero piuKM 3a TOM caMuil yac, 3a AKUI NPONJIHUB OH
6 KM mpoTu Tedii. 3 AKOIO IIBUAKICTIO TYPHUCT IJIUB IIO
03epy, AKIIO MBUAKICTEL Teuil gopiBHIOE 2 KM/TOA?
Tennoxix npoimos 16 kM mo osepy, a morim 18 kM o
piuni, sika 6epe Mo4aToOK 3 IBOTO O3epa, 3a 1 rox. 3Hai-
OiTh MIBUAKICTL TEIJIOXOAA B CTOAYIN BOML, AKIIO IIBU-
KicTb Teuil cTaHOBUTE 4 KM/TOX.

3HaMeHHUK 3BUYaiHOro Apolby Ha 3 Olapmuil 3a #oro
YuCeNbHUK. FIKINO YnceNbHUK IHOTO Apoby 30iMbIIUTH
Ha 4, a 3HAMEHHUK — Ha 8, To orpuMaHuil Apib Oyae Ha

% OinpmIuii 3a gaHui. SHARAITE aHu#A Apio.

YucenbHUK 3BUYANHOrO ApoOy Ha 5 MeHIIMM Bij #oro

- 3HAMEHHUKA. SIKII0 YUCEeJILHUK I[bOT0 npoﬁy SMEHIINTH

Ha 3, a 3HAMeHHUK 30inbIInTy Ha 4, TO OTPUMAHUN APi6

Oyne Ha % MEeHIIUU Bij gaHoro. 3HaWAITE mei aApio.
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i f 09

T8

780.°

782."

783."

dBa poGiTHUKM, IPAIIOYM Pa3oM, MOMKYTh BUKOHATH
BupoOHWUe 3aBaaHHA 3a 20 qHiB. 3a CKiJIbKU AHIB MOXKe
BUKOHATH Ile 3aBJaHHA KOYKEH i3 HUX, IPaIjlol0uu caMo-
CTiliHO, AKINO OAHOMY IJIA IILOTO MOTPi6HO Ha 9 AHIB
Oinbime, HiXK Apyromy?

Onromy manspy Tpeb6a Ha 5 rox Gineiue, Hix Apyromy,
mo6 nmodapdbysatu pacan 6yauaky. Kosru nmepmmit Mmaasap
NIPONpAaIIoBaB 3 I'ofi, a MOTIiM HOro 3MiHUB APYTruil, SKUA
IIponpanioBaB 2 roji, TO BHSABUJIOCSH, 10 modap6oBaHO
40 % dacany. 3a ckinpku roguH Moxke modapbysaTu
(hacax xKoxkHUN MaNAp, OPAMIOIOYA CAMOCTIHHO?

 Ilepmioro gHsA TPAKTOPMCT MPAIlOBAB HA OPAHIL ITOJSA

6 rox. IIpyroro nHs A0 HHOTO NPHUEAHABCA APYTHU TPaK-
TOPHUCT, i yepe3 8 roj CHiJbHOI POOOTH BOHH 3aKiHUMJIA
OPaHKY. 3a CKiJIbKH M'OJUH MOYKE 30PATH Iie IMoJIe KOMKHUN
TPAKTOPHUCT, NPAIIIOYN OKPEMO, AKIIO NEepIIOMY IJs
IbOro MOTPiOHO Ha 3 rojg MeHIme, HiXK Apyromy?

o posunny, axuit mictuts 20 r coui, mogaau 100 r Boau,
IMiCJIsT YOro KOHIEHTpAaIisg coJi smenmuiaaca Ha 10 %.
CkinbKM rpaMiB BOAM MICTHB PO3YUH CIIOYATKY?

CruraB migi ¥ nuHKY, axkui mictus 10 Kr nuHKY, crja-
Buu 3 10 xr migi. Opeps:xaHuil crias MicTuth Ha 5 %
Mmizxi 6inbine, Hisx nmoyarkoBmii. CKinbKu Kinorpamis migi
MiCTUB MOYaTKOBUM cIiyiaB?

Yepes 2 rog 40 xB micssa BignpasieHHS MIOTY Bif npu-
craHi A 3a Tediel piuyKu Ha3ycTpiu oMy Big mpucraHi
B BipifimoB karep. 3HaWAiITH IIBUAKiCTH Teuii piuxwm,
AKINO TJIT i KaTep 3ycTpinuca Ha Bigcrani 14 KM Bix
NpHucTaHi A, MIBUAKICTE KaTepa B CTOAYii BOAL JOPiBHIOE
12 xm/ron, a BigcTaHb Misk npucranaMu A i B gopisHioe
32 Km.

Ho Gaceitny mizBeaeHo aBi Tpyb6u. Yepes ogHy TpyOy
faceifH HaIIOBHIOITH BOKOIO, & Uepe3 APYTY CIOPOMKHIO-
I0Th, IPUYOMY JJIA CIIOPOKHEHH:A OaceiiHy Tpeba Ha 1 rox
6inbnre, Hi’K Ha WOro HamoBHEHHsA. AKINO K BiAKpuTH
obuaBi TPYOM OXHOYACHO, TO 6ACeiiH HAIOBHUTHCHA BOJOIO
3a 30 rox. 3a CKiJIbKY rOAUH MOYKHA HATIOBHUTH IOPOK-
Hil GaceilH BOZOIO uepes mepiny Tpyoy?
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784" Mna manmoBHeHHs GaceilHy uepes mepiny TpyOy Tpeba
CTiIBKY 4Yacy, SIK i JJIg HAaIOBHEHHS 4epes APYry i Tpe-
TIO TPyOU ofHOYaCHO. Yepes mepry TpyOy O6aceiilH HAIoOB-
HIOETBCA Ha 2 T'oJi IIBUJIIE, HiXK yepes3 APYry, i Ha 8 rox
IIBUAIIE, Hi’K deped TpeTio. CKinbKu yacy moTpi6HO A
HANOBHEHHsA GaceiiHy uyepes KOXKHY TpyOy?

785.” ABToGyc MaB mpoixaTH BificTaHb MixK JABOMa MicTamu,
axa popiBHIOE 400 KM, 3 gesaxo0 mBuAKicTiO. ITpoixas-
M 2 roj i3 3amJIaHOBAHOK IMIBUAKICTIO, BiH 3yIIMHUBCS
Ha 20 xB, i 06 MTpuOYTH Y MYHKT OPU3HAYEHHS BYACHO,
301LTbIINB MBUAKICTE pyxy Ha 10 KM/rox. 3 AKO¥O IIBUJ-
KicTio aBTOOyC MaB IpoixaTu BifcTaHb MiK Micramu?

786." PobiTHUK 3a MeBHUI TepMiH MaB Burorosutu 360 pera-
aei. Ilepmi 5 gHIB BiH BHTOTOBJISAB IIOAEHHO 3aIlJIaHO-
BaHY KiJIbKICTH JleTajyeil, a MOTiM I[OJAHA BUCOTOBJIAB HA
4 nerani GinbIre ¥ y)Ke 3a JeHb 0 CTPOKY BUTOTOBHURB
372 perani. CKiIbKM eTasedl IMOAHSA MaB BUTOTOBIATH
3a MJIaHOM POOITHUK?

787." Il[06 BUKOHATH NeBHe BAPOGHWYE B3aBIAHHS, OLHOMY
pobiTHUKOBI Tpeba Ha 12 roj mMeHuIe, HiX ApPyromy, i Ha
4 rop Oinbure, HiK 000M POOITHMKAM A CHLJILHOIO BH-
KOHAHHSA 3aBJaHHA. 3a CKiJIBKU I'OAUH MOXKE BHKOHATU
Ie 3aBJaHHA NepImuil pobiTHUK?

! BMPABW ANA NOBTOPEHHA
788. O6yuciiTh:
1) (27-379% oy LT 3) (10%2-1000°°,

7—12

789. BuaiiziTe sHaueHHs Bupasy a’ - 25a +2 npu a =5 - 3.
790. ITo6ynyiiTe rpadik dyHKUii y = —2x + 4.

1) Yomy mopiBHIOE HYJIb JaHOI MYHKII?

2) YkaxiTe 3Ha4YeHHA X, npu AKux y > 0.

3) Yu npoxoauts rpadik dyHKuii uepes Touxky M (—-36; 68)?

791. Ilpu sxomy 3Ha4YeHHi k rpadik dyHKUil y = g OPOXOOUTEH
gepe3 TOUKy A (—«/1_2, J3 )? ITo6ynyiite meit rpadik.
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§ 3. KBAOPATHI PIBHAHHA

792. fika 3 piBHOCTE#l € IPAaBUJIBHOIO: \/(~/§ - 2)2 =J3-2 un

2
(V3-2) =2-3? Bignosigs oOrpyHTYITE.
793. CnpocriTs Bupas:

-2 4 -3
D (fao?) 5 2 (;—5] ; 3) (0,207 4a% ",

o YHUMOCH POBUTU HECTAHAAPTHL KPOKHW

794. Ha rapinni jgexars 9 miMaToukiB cupy pisHoi macu. [o-
BeJiTh, IO MOXKHA OAMH 31 IIMATOYKIB CHpPY po3pisaTu Ha
Bl WacTUHHM TakK, 1o ojep:kaHi 10 mMaTodkiB MOXKHAa
Oy/le PO3KJACTH Ha JBi TapiJIK¥, Maca CHpPYy Ha KOMKHiH
3 AKNX OyZe OXHAKOBOIO.

_ 3ABAAHHS B TECTOBIA QOPMI «MEPEBIP CEGE» Ne 6

1. 3HaiiAiTh KOpeHi KBaJpaTHOIo TpUYJeHa 5x° — x — 6.
A2y =068 o BY—2: 0,65 . B) 1 =1.25 oo D) —1s00 .25
2. PoskyiagiTh Ha MHOXKHUKY KBaJpPATHUHN TPUYJIEH

-x* - 4x + 5.
A)(x —1)(x + b); B) ~{x:~ 1) (x + 3)
B)iix + 1)i(x'=:8) 1) k) (o i 0)L
2
3. Croporite 1pi6 -"—;M
xX“+x-6

x -2 x-2' x+2’ x+2°
4. Poap’sukiTs pisasHEg x* + Tx® - 18 = 0,
A) -3; 3; B) -3; v2; -/2; 3;

B) -v2; V2; I) V2; 3.
5. 3ualiTh KOpeHi piBHAHHA
(x* - 4x)* - 2 (x* - 4x) - 15 = 0.
A) =171 35 6t BY =1y 8y VB 3 IhE: B5eb:
6. Po3B’sKiTh PIBHAHHA X — Jx -12=0.
A) -3; 4; B)~2:2; B) 16; ) 9; 16.
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3aBfaHHA B TecToBin hopmi «INepesip cebe» N2 6

¢

11.

. Po3B’siokiTh piBHAHHSA

-6 o

2

. . b 4
Po3B’saxiTh piBHAHHSA A
x-3 x-3

A) -2; B) 3; B)—25'3s D)irds 2.
8x-1 4 _10-9x
x x-2 x%-2x’

AR AL iy
A) T By LIy 5 g = Dy 2

3 ogHOro MicTra B iHIIe, BiICTAHP MiXK SKHUMH JOPiBHIOE
350 xM, BUIXaJau OJHOYACHO BAHTAMXKHUMI i JIETKOBUI aBTO-
mo6imi. IIIBuakicTs BaHTaXKiBKH Ha 20 KM/rom MeHIIa Bif
IIBUJKOCTL JIESFKOBOT'O aBTOMO0iJIsI, Yepes 1[0 BOHA IIpHUOy-
Jia 10 MMyHKTY NpU3HaUeHHA Ha 2 roj IisHilme 3a JerkoBui
aBTOMOOLIIB.

Hexaii mBHUAKICTE BaHTAXXHOT'0O aBTOMOOiNA AOpPiBHIOE
x KM/rox. SIKe 3 piBHAHb € MaTeMaTUYHOIO MOJEJLII0 CH-
Tyaiii, onucaHoi B yMoBi 3amaui?

A) 350 _ 350 _ o ) 350 _ 350 _,.
b x+ 20 x + 20 x

£} i L iy S LA e o
x x + 20 x x - 20

. Karep nmponsius 30 kM 3a Teuiero piukw, IIBHAKICTH AKOI

JopiBHIOE 1 KM/Tof, i moBepHYBCA HA3akd, BUTPATUBIINA Ha
Bech mIax 3 rog 10 xs.

Hexait BracHa IIBUAKICTS KaTepa CTAHOBUTH X KM/TroA. ke
3 piBHAHB BifnoBizae ymoBi 3agaui?

30 30 : 30 30 1
—_t = N —— = —
A) x+1 x-1 5L B) x+1+x 36’
30 30 30 30 1
—_— =31 —_— — =3,
R) x+1 z-1 5% D) x+1 x-1 36

PobiTHuk MaB 3a JeAKUM yac BUrorosutu 96 nerasnei.
Iloxusa BiH BUrOTOBJIOBAB Ha 2 meraJti Oinbire, HiXK mia-
HYBaB, i 3akiHYuB poboTy Ha 3 AHi paHille CTPOKY.
Hexait poOiTHMK BUTOTOBJIAB IIOAHA X Aerasiei. Axe 3 piB-
HAHb € MATEMATHYHOIO MOJEJLII0 CUTYyAallil, OMHuCaHOl B yMOBi
3amaui?

L e B s
X x -2 x x-3

B) 96 __96___3; I) 96 _96=
x -2 2 x-3 x
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§ 3. KBALIPATHI PIBHAHHA

12. [IBa poGiTHUKM, IPAIOIOYX PAa30M, MOXXYTh BUKOHATH Je-
sAKe BupoOHuYe 3aBiaHHsa 3a 10 rox, mpuyoMy OAMH 3 HUX
MOKe BUKOHATH Ile 3aBJaHHsA caMOCTiiiHO Ha 15 rox mBuj-
e 3a Apyroro.

Hexait nepiuuii poGiTHUK MOKe BUKOHATU CAMOCTifHO 3aB-
JaHHA 3a X ToA. fIKe 3 PiBHAHL € MaTEeMaTUYHOIO MOJEJLIIO
cuTyarlii, omucaHoi B yMOBi 3a,11at{i?

15 1 4 R 10
i x+10—x—1’ B) +x+15 L
B) 18, 1 i [) oo,
Cepnt s (b TR el
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Migcymkum

MNACYMKWN
Y uboMy naparpadi:

6yl'|0 BBEEeHO TaKi NOHATTS:

YVVY

NN NN

PIBHSHHSA NEPLUOro CTeneHs;
KBa\paTHe PIBHAHHS;

KOedIiLIEHTV KBAAPATHOMO PIBHAHHS;
HernoBHe KBagpaTHe PIBHAHHS;
3BefeHe KBafipaTHe PIBHAHHA,
ONCKPUMIHAHT KBapaTHOrO PIBHAHHS;
KBafPaTHUN TPUYNEH;

KOPiHb KBaAPaTHOro TpUYeHa;
AVCKPUMIHAHT KBaAPaTHOrO TPMYNeHa;
OikBafpaTHe PiBHAHHS;

BW HaB4YUNnCA:

»

PO3B’'A3yBaTV HENOBHI KBAAPaTHI PIBHAHHS;

po3B'A3yBaTV KBaAPaTHI PIBHAHHA 3@ 4ONOMOroio hopMynu Ko-
peHiB KBaAPaTHOro PiBHAHHS;

3acTocoByBaTV Teopemy BieTa;

PO3KafaT Ha MHOXHWKW KBaAPaTHUA TPUYSIEH 3 HeBIA'EMHUM
ANCKPUMIHAHTOM;

pO3B’A3yBaTV PaLlioOHaNbHI PIBHAHHA, AKi 3BOAATLCSA A0 KBaApaT-
HUX;

po3B’A3yBaTV AeAKi PIBHAHHA METOAOM 3aMiHWN 3MIHHOI;

BU BUBHUIN!

»

»
»
»

anropuTM po3B’A3yBaHHA HEMOBHUX KBaAPaTHUX PIBHAHD;
dopMyny KOpeHiB KBaApaTHOrO PIBHAHHS;

Teopemy Bieta (npsmy i obepHeHy);

NpasunNo po3kNagaHHA KBaApPaTHOIo TPUYNEHa Ha MHOXHUKM.
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. Bripasu ansi NOBTOPEHHA
Kypcy anrebpu 8 knacy

795. 3HaiaiTE 3HaYeHHS BUPAa3y:

1) 3m_", akmo m = —4, n = 3;
m+ 2n
a® - 2a e
) PRI o akmo a = —0,8.
796. Ilpu sKuX 3HAUEHHAX 3MIiHHOI Ma€ 3MiCcT BHUpas3:
B 1 e Al )
1) 7b = 11; 8) Pk
9 4
2) —; 9 -
)x )x2—25
B ey
B) 5w 10)
m-3, R
4) B 11) i
it ==
o
3+t AN
5) E’ 12) 6_'2"
X
6) 2 -2 18) —L —;
x-1 x-6 (x-—3)(xj4)
5 x+8
i/ , Y
)x8+3 )(x+8)(x—3)

797. CnpocriTs BUpas:
1Bz~ TyY) bx + Ty) + (Tx~ by) (Tx + dy);
2D (x+4)P-(x-2)(x+2);
3) (8a — 3b) (8a + 3b) — (6a — 5b)%;
4)(m-3)(m+4)-(m+ 2)°+ @4 - m)(m+ 4);
5) 0,4a (5a — 1) (5a + 1) — 0,5 (5 — 2a)* + 0,8 (3 + 2a)x

xi (31~ 2a);
798. IlopaiiTe 4acTKy y BUIVIAAL Apo0y i CKOPOTITH OTPUMAHUN
npio6:

1) 4mn®p : (28m*np°®) ;
2) —30x°y° : (36x"y®) ;
3) — 63xy° : (-72xy").
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Bnpasu Ans NOBTOpeHHs Kypcy anrebpu 8 knacy

799. Cxoporits api6:

3
1) 3x—-6y; 7)a +64;
3x 3a+12
3a +9b 8) xb - by + 6b — xy ,
4a +12b° x2-25
3) a2—49_ 9 7m2-7m+7.
8a+21° 14m® + 14
4) 12x2—4x. 10 a2+bc—b2+ac.
Sl ab+c? +ac-b2’
B x’-9 H 11) 20mnz—20mzn+5m3,
x+6x+9 10mn - 5m* y
7 4 bt 2 2
) Y 12) X -yztxz-y
i x4+ yz—xz-y>
yz—xz-y

800. 3naiigiTe 3HaAYEHHS BUPAa3y:

5T 3.9
1) xy_xa—f__y_, akmo x = —0,2, y = 0,5;

2
4a” - 36
2) ————, AKWIpo a = 2;
5a° - 30a + 45 " ¢
(3a + 3b)° 4 RO
3) m, AKIOO a—g, b——'ﬁ—,
20x? - 140xy + 245y°
4 , axkmoro 2x — Ty = —-0,5.
) e i it y )
801. CxoporiTe api6 (n — HaTypaJbHE YHCJIO):
100%: - 182
1) 22n+3 % 52n+1 ’ 4) 32n+2 % 2n+3 ’
2 22u+1 A 7n+1 ; ‘ 5 41 - 9"
by b | e e
628 97" +9
5n+l 3 5n
3 ;
) 2ieib’
802. Po3s’s1:xiTh piBHAHHSA:
D@+2)x="7; 3)(@a+3)x=a’+6a+09;
2)(a+6)x=a + 6; 4) (@a®-4)x=a - 2.
803. IlogaiiTe y Buriagi Apoby Bupas:
1)';_; %; 3) 7.1?1;2y+3x+7y;
p 15p
g_x e 4) L E
y 3y : 9p 9p
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Bnpasu Ans NOBTOpeHHs Kypcy anrebpu 8 knacy

—b; 8) x—y+x+y;
8 8 8
6) Tp-17  T-2p. g) 10x-6 dx+11
5k 5k x x
2 2
6a"-4a a" +a,
7) % ’
15a 15a
804. CopocriTh BUpAas:
7 14 Ra 1 =2
1) z_y__‘__; 5) ( ) +@-3 .
y -4 y -4 4a 4 4 —4a
v —3y AHE 25 x*-3x x-4
2) ; 6) o300, 2
gb~ gt . 2B (Z=x)i - (e=:2)
gy 2p+5 10p-12  9p-1. 0 T _ D .
3p+6 3p+6 3p+6 a-2 2-a
4) 7x+5+5x+11; 8) 6a  4a !
3-x x—-3 b-a a-5
805. Bukonaiite gomaBaHHsA i BilIHiMaHHH IpobiB:
80D i
1 T Fisa R .
) i y’ 3 24xy 18xy’
i 5 502 -8b+1 2b-1
2) —+=; 4 - :
)ab b’ ) a’v? a’

806. BukonaiiTe aii:
1) 2a-1 3a+2 :
a-4 2(a-4)
2) xt2 . A% :
3x+9 b6x+15
)u_l_m+2_
m-8 m+38’

P 2y° y

x+y_y2-x2_x—y’

) m i 3m? - 3mn
3m-2n  9m?—12m + 4n®’
a+3 a-2 a+2

6) — - + 5
a-2a 5a-10 S5a

3 a-1
7 - —
)3a—3 2% - 4a+2’°

8) 2———-—m,
m—2
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Bnpasu ans noBTopeHHs Kypcy anrebpu 8 knacy

808.

809.

810.

811.

812.

Buv

814."

8156.

9) 2Ll OB 8 200
x2-6x+9 x2-9 x®2+6x+9

. JloBeAiTh TOTOMHICTb:

2 i 2 i 2 -0
b-c)c—-a) (@-b)(c-b (@-c)@b-a)
SanuimiTes Api6 y BUrASAL CyMH IiJIOrO BUPasy # Apody:
1) a—7; 2) a2+2a—2; 3) x2+3x-—2'
a a+2 x-3

Bigomo, mo = = 4. BuaiixiTh 3HAYEHHA BUPAa3Yy:
y

x+ 3x +4
1) Z=4; 5
X 4 X
SHAUAITE yCi HATYpPaJIbHI 3BHAYEHHS 71, IPU AKHUX € HaTy-

PaJbHUM YHCJIOM 3HAYEHHHA BUPAaA3y:

12n® — 5n + 33 10 - 4n
1) ~e s e
n n
3 2
2) n —an +54; 4) 12 3n.
n n
BupasiTe 3MiHHY X yepes iHIIi 3MiHHI, AKMIO:
1) x+%=1; 9y Lyl p. ) e
b X D A g
JloBeiTh TOTOKHICTE:
1) il M
a“+12a+36 36 -a a” -12a+36 (a” - 36)
2 b2 c2

2) 2 e - =
(@-ba-c) @G-a)b-c) (c-a)(c-b)
CropocTiTe BHpas:
1 A 1 2 1 ¥ d; 2
a(@+3) (@+3)(@+6) (@+6)(@a+9 (@a+9(@+12)

.

a+b+c=a—b+c, T6b=0aboc=0.
a+b-¢ a-b-c

BukoHaiTe MHOMKEHHS:

JlloBemiTe, M0 KOJIH

1) %, ¥ . 3) 16a* 9%
v 2de 216° 104°’
2.8 2
-5t 3n
9) 2L (——) 4} 26m w20 s
) 25t mn?)’ ) 18m*
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Bnpaeu ans nosBTopeHHs Kypcy anrebpu 8 knacy

7 5 2 2 5
5) 24t3 -34u5; 6 4x?;t/ . 213;b 1 25a4y ;
16u Ta"b 10y“a 3x7b
816. BukoHnaiiTe MHOKEHHS:
2 2 2
1) 2xy — y __1_3%; 3) n; —642.m2—81;
9 y m® —9m° m° +8m

a® —7ab a® + 2ab” 1) 2x° -16x+32 x°+8
a®+2ab a®-Ta%’ 3x2 - 6x+12 4x2-64
817. IlogaiiTe BuUpa3 y BUIIAAL APoOYy:

5 )2 2 5\3
1] e : _10x7y .
) (x“j 3) ( 3a'p?

2) (-2)"; 1) (~ 20 )2 -(— b’ )3.
3m? 25x° 4a%p®
818. Bukonaiite gijieHHA:
1) x% - 10x + 25 . x-5 ,
x2-100 "~ x-10’
2) atiy : a2+2a+1;
a-8 a-8
3) ab + b2 : ab+a2;
8b 2a
4) -3 .(2:-3);
c-1
5) e 16y2 4 %2+ 8xy + 16y2 i
25x% — 4y * 25x° + 20xy + 4y’
6) n2—3n: n'-2mn £
49n% -1 49n® -14n+1’

7 miz = nl: A 5m® + 5:1,4115 +7-5n1° .
2m" - 8n 3m” + 6n
5a® — 20ab . 30 (a - 4b)°
S ey el dpt

819. Brarxkaouu jgaHi Apo0M HECKOPOTHUMH, 3aMiHITBH X i |
OMHOUYJIEHAMHU TaK, 00 YTBOPHUJIACS TOTOXKHICTh:
3.2 2 4
X 6a’c 36m°n 21n
) AP ; 2) Rl

7a%® 4c b x0T BRpS ) St

820. Mano: 3x — l_s. 3HaiifiTh 3HaueHHs BUpPasy 9x” + —12- §
x X

821. Jlano: 4x” + Lz = 6. 3HaliTHL 3HAUYEHHS BUpPa3y 2X — L5
X X
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Brnipasu Ans NnoBTOpeHHs Kypcy anrebpm 8 knacy

822. CopoctiTs BUpas:

k
1) x—ﬁ - %, be kin — mingi yncia;
Yy Yy

ah*s L pkt3 k4B pke2

2) ETFS T - k — nije 4ucio;
c c
n ny2 nn 2n 2n
3y’ )" -12x"y x“" -9y ’
3) : ae n — Iijxe
) x3n I 27y3n (xn B¢ 3yn)2 + lzx,,yn ’
YHUCJIO.

823. CopocriTh Bupas:
1) (a+4 _a—4).16-a2

a-4 a+4 32a3 i
2) (7x_ 4x ):14x—50;
x-3 3x -9

3) 2a+a+7. B
@ 28 dg U g8

4)(90 Te ),9c—65_80+64.
c-8 ¢2-16c+64) c*-64 -8~
3 2
9) s 1
a+b a’ + ab +b° a-b a°-b
6)( L36+b% b ),6b+b2,
R 36-52 b-6) 6-b)?’

)( R ) 2 ).x2—2x+l.x—1
e T T R R | 4 Vx Ay
824. [loBeniTs, 10 IPHU BCiX JONYCTUMUX 3HAUYCHHAX @ 3HAYEH-

HS BUPAa3y

( 1 6 1 ),4(2a2—9) 2a*
FAT iR o 18 T 2
(a-3) 9-a (a + 3) 8l-a 9-a

He 3aJIeKUTh BiJ 3HAUEHHA d.

825. CopocriTh Bupas:

25
a+ 1
1) Bida. I 5 LU U i [y i iy
25 a
iy ) s _ﬁ__i_
a Aage
a+1
826. Po3B’saxiTh piBHAHHA:
2
1) 2x+6__2 z)x—16=_;

x+3 x+4
N



Bnpasu ansi NoBTOpeHHs Kypcy anrebpu 8 knacy

827.

828.

829.

830.

831.

832.

)2x—9+ 3x =2 4) 5x + 8 2x—1_3x—1.

2x+5 3x-2 2_16 x+4 4-x
Po3B’sikiTh piBHAHHS:
1) 229, gy Bz @iy,

x+a x -1
3HaUiTL 3HAYEHHA BUPa3y:

-3 2
1) 2% + 4% 3) (l) (2) 5
3 3

-2
2) (%) +(L8)° -5 . 42— 6l+ 37

IlepeTBOpiTH BUpPa3 Tak, m100 BiH He MiCTUB CTENEHIB 3 Bij’ -
E€MHUMMY i HYJIbOBUMU MOKA3HUKAMIUI:
3x78ysz 12 : 1, OOIOm—la -7 _-4
1) Tealt 2 93, 11,16, -2127
IlomaiiTe Bupa3 y BUIVISIAL cTeneHs a00 JOOYTKY CTENeHiB:
1) a—7.a10; 9) (a'12)*2;
2)a’-a’; 10)(a %) 2@’ 2 la D%
3) bl7.b—4. b—ll; 11) (m-~3n4p7) -4;
4) x’ 12) (@ 'o7%)%
) 0 : o 13) (°y ™ (x 'y s
=8
6) a—-7 < a"ll, 14) (allb ) 3
i ’ ¢ 3,4
Ba s 15) (a5 J [ )
8) (a’)”;
SHAUIITh 3HAUYEHHSA BUPABY:
) I B g 4107 % 10 007%
2) 317 A 3—14; 5) (14 10)5 . (14—6)—8;
3) 4716 . 4—12; 6) " -(3_6)

3HalAiTh 3HAUEHHA BHUPAa3y:
1) 2578.5% (= i o
J e Y S

g
2) 647°: 3273 3 i At
) ) 4572 . 3°

-8 L

3) 10 : 1000+ (0,001) *; 6) -—‘0'1253’2‘2‘ LB,
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Bripasw 515 NOBTOPeHHs Kypcy anrebpu 8 knacy

833. Cnpoc'ri'rb BHUpAa3s:
iy = x-sys 5 x4y—7,
2) 0,2a12b 50a“°b1°;
3) -0,3a'"-5a %%
1) 0,36a0% -(-22)a'b e
5) 2x" - (-3x%y%)?;
6) (azbg)_3'(_2a4blo);
7) (-5a%b%c?)2-(0,1a’0%c)?; -
8) 0,1m °n*-(0,01m*n)%
-3
9) -61a7pt(2 gl

-3
10) —(4a~*b%)2 - (—%a‘*b‘s) :

L g e
asnle gsaneli

3 \2
12) (9"_2) - @Tx 2y
B

11)

834. CrnpocriTh BuUpas:
D@®-1)@*+1)—-(a®-2)7%

y-z e
T
x+y
3) o s o ha! 5
R 2a'3b T L T
Ay R 4e
4) -10 = ’
n
: e o i g y~2
) -2 -2 -2 -2 -2 g
-y x -y i
6) e, Ll AT
il P 9 et
7 4c78 i ot 4c " +3 2¢
S et e i P Rl AT e



Bnpasu Ans NoBTOpeHHs Kypcy anrebpu 8 knacy

835. BukoHnaiiTe il i pesyabpTaT mojaiTe y CTAHAAPTHOMY BU-

836.

837.

838.

839.

.

841.

TsAm:

1)1,3-10* + 1,8-10°; 3) 5,6-10° — 3,2.10%
2)1,5-10° - 2,8-10% 4) 4,8-10° + 6-107.
Ckoporits apib (n — minxe umesro):

1) b 5) aha ten
i vl a
7n+1 .271—1 6n+2 _6n

2) ——; 8) e P

14" 35
2n-1 n+1 n+2 n-2
2 '2’"123— i %
6 11 -n
R |
4 a +a . 8 4
) a2ty ) 2" +1

DyHKIi0 3aaH0 QOPMYJIOK Y = il SHAUAITh:
x
1) sHaueHHA QYHKINI], AKI[0 3HAYEHHS apryMeHTy JOpPiB-
HIo€ —4; 8; 1,2;
2) 3HAYEHHS apryMeHTy, IPU SKOMY 3HAYeHHS (PYHKIIIT
JopiBHIOE 24; —18; 60.

Ilobynyitte rpadik dysruii y = —. Kopucryouucs rpa-

R |

¢dikomM, 3HAUIITH:

1) sHaueHHsa QYHKIIII, AKIIO 3HAYEHHS apryMeHTy JOopiB-
HI0E 22 —11Hs4:

2) 3HAUEeHHSA ApPryMEHTy, IIPU AKOMY 3HAUYeHHS (QYHKIII
JopiBHIOE —2; 3; —4,5;

3) 3HaUEHHSA apryMeHTy, Ipu AKNX QYHKIisg HaOyBae Bifx’ -
€MHUX 3HAYEHb.

ITo6ynyitTe rpadik dysKOoii y = |-5—l 4

X
Ilo6yxyiiTe B ogHiM cucTemi KoopauHAT rpadiku GyHKIin
y= A Yy = x — 3 Ta BKaXXiTh KOODAMHATH TOYOK iX mepe-
X

TUHY.
3HaUAiTh 3HAYEHHSA P, AKINO BiOMO, 110 rpadik GyHKIi

= —f IIPOXOUTE yepea TouKy: 1) A (—3; 2); 2) B (—%; 3);
C (=0;4:1,6).
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842. ITobyayitTe rpadik GyHKITII:

—1—2—, AKIOo X S — 3,
x

1) y=
1-x, akmo x > -3;
3x -1, akmoo x < 2,
2)y= 1:, AKO0 2 < x < 5,

X —3, AKIOo x = 5.

843. IloGyayiiTe rpadik GyHKIIL:
1) 4x +12,

et x® —16x
844. 3HaligiTe 3HAYEHHS BUPA3y:

1) 0,4 /62 —i 144; 4),/1;—;+,/33—0,04,/10000;
2) V64 - /0,25 +/2* +9; 5) ; 625——«/28
3) 3./0,25 — /7% + 242,

845. 3HalgiTs 3HAYEHHS BUPAa3y:

1) (V3)" - J1,69;
2) (3v15)° -(15+3)’;

2
. 1 2
3) 50- ( 2 ) —-;(3«/5) ;
2
4) \/1089—~(%«/216) ;
2
5) —;—\/39,6 —%\/59,29+(—% 75) :
2
6) % 172 —15° +(2,/5%} - 0,3900.

846. Po3p’sokiTh piBHAHHA:

1) Vx =2 4) 2Jx -7=0;
2)&:%; 5) Jx +5 = 0;
3) Vx -3=0; 6)—J—+5 0;
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) fTx -4=0; iiypy2Bai
) ) T
8) Vix-4=0; 1) 22 g,
x+4
9) VTx-4=2 " 12) V4 ++8+x =5.
847. 3HaliiTL 3HAUEHHS KOPEHHA:
1) ¥9-100; 5) %;
2) 0,49 -16; 6) 18%;
, [9 1024
3) /676 -0,04; Delerispaos
4) 0,64 -0,25-121; G (o Ry
36 49
848. 3HaiigiTh 3HAYEHHA KOPEHs:
1) J75-234; 3) J1L6-121;
2) J2-800; 4) /2890-2,5.
849. 3uaiigiTe 3HAUYEHHSA BUPA3Y:
1) V108 - V/3; 4) 0,4 - /4,9;
2) V52 -V13; 5) ——“\258;
3) V160 - v/250; 6) V90 ;
\/0,225
850. 3uaiifiTh 3HAUYEHHS BUPA3Y:
1) J(17,1)% 5) V11%;
2) J(-1,17)% 6) \(-23)*;
3) 5(62)%; 7) 20 T4
4) -2,4(-4)%; 8) V(=3)*-2° - (-0,1)%.

851. CropocTiTs Bupas:
1) \/;13, AR g > 05
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2) \/—tE, agmo t < 0;
3) \/W, akmo m = 0;
4) \/(—)W, akmo a = 0, b < 0;
5) %x\/m, axkmo x < 0;
a6b20 74

6) bs—é, axmo a > 0, ¢ < 0;
[ &

3 14
7 1’2: ,’y—m, agmo Yy = 0x < 0
y X

8) —0,1x% {/1,96x"%y"®, axmo x < 0.

852. CupocriTs Bupas:

1) V(10 - v11)’;
2) V(v10 -11)°;
' 3) V(W10 - vI1)’;
2) {(38-Je)’ +(2—Ve)’;
5) V(v24 - 5)° — (V24 - 4)".

853. CopocriTh Bupas:

1) V18+82;

2) /38 -122;

3) V16 + 67 ++/23 — 8 7;

4) 26 - 617 — /66 —14V17;
5) \/46 + 10 V21 + V46 — 1021,

854. BuneciTh MHOXKHHK 3-IIi)] 3HaKa KOPEH:

1) V24; 3) /700; 5) —;—\/196; 7) -1, 6 v50;
2) J/63; 4) J0,32;  6) -2,4/600; 8) %,/33%.
]
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855.

856.

857.

858.

859.

860.

BuHeciTh MHOXXHUK 3-IIiI 3HAKA KOPEHS:

1) W, akmo a = 0; 4) m, agmo m < 0;
2) «/igb?, akmo b < 0; 5) \/Z.;c—“}, axkmo x = 0;
3) W; 6) JW, axmo b < 0.

BHeciThr MHOXXHUK IIiJl 3HAK KOPEHH:

1) 3410; 3) 0,3+/3; 5)—J_ 7) —0,5+/30;
2) 213; 4)—J175 6) —5+/T; 8) 4+/a.

BHeciTr MHOMKHUK IIiJ 3HAK KOpPEHA:
1) a+5; 3) xVx;
2) b\/-_b, 4) n\/a, akmo n < 0.
IlopiBHANTE Yncaa:
1) 56 i 65; 3) 0,3 3% i J0,3;
) 55 i 36; 4)%16—§i%5%.

CrpocriTs Bupas:

1) V64a +Vda — V121a;
2) /45 + /20 —/320;

3) 6+125a — 2+/80a + 3+/180a.
BukoHaiiTe MHOMKEHHS:

1) (V80 - V45) V/5;
2) (26 + /54 —/96) V6;
3) (12-10)(3+10);
4) (245 +7) (247 - 5);
) (V19 —V13) (V19 +13);
) (4Vm +9vn)(4Vm -9n);
7) (VBx +11y)’;
) (311-2410) .
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861. CxoporiTh Apiod:

4y iosy 1) 20 - /29
x+~19’ J2o
2) J;_ﬁ; 5) LM, axkmo a > 0, b > 0;
x — 36 a-9
3) m+ 8 \/; 3 11 - \/_
m-64 ’ J— 3
862. 3BinbHITHECA Bif ippallioHaJIBFHOCTL B 3BHAMEHHUKY Opo0y:
6 6
1) 2= 4) —-; T ——p:
b V3 V21 +15
7 n+9 18
2 : 9) ; 8) ———.
i \/—n e Tit e
2
3) ——; 6) ;
V13 \/ﬁ -2
863." 3pinpHiTECA BiZ ippamioHaTBHOCTI B BHAMEHHMKY APOOY:
AL L )
\/8 + \/5 +1 \/1_0 + \/g — \/5

864. 3HaliiTh 3HAUYEHHA BUPAa3Yy:
. ML 1
b4
4-3J2 4+342

2) 1 i 1 ;
\/4+\/E+1 \/4+\/E—1,
3) (V5_2v6 +\5+26) .

865. CrpocTiTh Bupas:

gl L

Je-g z-9’

866." CpocTiTh Bupas:

1)\/J_+5 -20J_+J 4l e
2) \/a+2\/a+3+4+\/a——2x/a+3+4.

867." CipoctiTs Bupas:

A VO NERR E e T
V2 Vs+s V11448 V50 + /a7
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868.

* loBexiTs, 1mo:

\/2+\/§-\)2+\/2+\/§-\f2+\l2+\/2+\/§ -\/2—\/2+\/2+\/§ =1,

869.

870.

871.

872.

873.

874.

875.

876.

PosramyiiTe y IOpAAKY 3pocTanus uyncaa: 13; \/16_5; 27
J171; 13,4

ITo6yayiiTe B oxHil cucTeMi KoopauHAT rpadiku GyHKIiH
y= Jx i y = x — 6 Ta BUBHAUYTE KOOPAUHATU TOUKH iX
IIEepPeTUHY.

Mix aKuMU IBOMA MOCHiIZOBHUMM IIJIMMH YHUCJIAMH Mic-

tuthes wueno: 1) V17; 2) V67; 3) V103; 4) —/51,252

Axi mini ypesia MicTATHCA HA KOOPAMHATHIN NPAMIN Mixk
YHMCJIaMHU:

1)6i J6T; 3) —J/53' i —4,9;
2) V14 i /52; =8l 19,72

—E, AKIo x < 0,
X
Iano pyuknio f(x) =43, axmo 0 < x < 4,
\/;, AKINO X > 4.

1) 3uaiizirs [ (-0,5), f (0), f (4), 1 (9).
2) IlobynpyiiTe rpadik maHol GyHKILII.

Po3B’sokiTh piBHAHHS:

1) x> — 4x - 32 = 0; 5) x> + 6x — 15 = 0;
2) x* — 10x + 21 = 0; 6)3x*—x—5=0;
3)6x*-5x+1=0; 7) 4x* + 28x + 49 = 0;
4) 8x* + 2x — 3 = 0; 8) x> — 16x + 71 = 0.

Po3B’sKiTh PiBHAHHSA:
Iy d)i(er2) =2 (8x 1) (cc+i3) = x (X 21);
2)(4x -3 +Bx—-1)Bx+1)=09;

N+ P +x-13)-(x+NE*+2x-5)=x+1;
1) 2(*-9) _x+1_x-41,

b4

5 2 4
2 2
5)x +5x__x+3=2x —2.
3 2 8

PoaB’sxiTh piBHAHHSA:
H)x*+(Ba—-1)x+ 4a®> —a = 0;
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877.

878.

879.

880.

881.

883.

884.

2) x* — (2a + 38) + 6a = 0;
3) a’x* — 10ax + 16 = 0.
Po3B’soKiTh PiBHAHHA:
1)|x*-2x-6|=6; ) x|x|+ 2x—15=0;
2)x*-6|x|-16=0; 4)||«*-6x-4|-8]|=1.
Po3B’AKiTh DIBHAHHSA:
2 Y o .
1) —6x+x_2—x_2—8,

2) (Vx —5)15x% - Tx — 2) = 0;

3) (2 +6x) (Vx —4) (x? — 8x — 48) = 0.
Po3B’s13KiTh piBHAHHA:

1) Va2 +8x -4 +Jx2 +6x+8 = 0;
Dxi-4x+4+|x*-3x+2]|=0;

3) V25 - x% +|x*+8x-20|=0.

He o6uncnioouyu AUCKPUMiIHAHTA, 3HAUAITH, IPH AKOMY
3HAYEHHI ¢ PiBHAHHA:

1) x* + 22x + a = 0; 2)x*—ax+81=0

Ma€ OAWH KOpPiHb. S3HAWAITH el KOPiHb.

Ilpu axomy 3HaueHHI b KOpEeHAMM DiBHAHHSA x* + bx —
— 23 = 0 € nporunexHi yncna? SHAUAITH i KOpeHi.

. Yucao —% € KopeHeM piBHaHHA 12x° — bx + 5 = 0. BHaii-

IiTh 3HAYEeHHS b i Apyruil KOpiHb PiBHAHHA.
Yucio 0,2 € kopeHeM piBaaHHA 8x° — 3,2x + k = 0. 3Haii-
IiTh 3HAUEHHs k i [pyruil KOpiHb piBHAHHA.
Kopewi x, i x, piBHAHEA x° — bx + 20 = 0 330BOJLHAIOTH
YMOBY X, = 5X,. 3HalJiTh 3HAYeHHs b i KOpeHi piBHAHHA.

. CkiazmiTh KBajpaTHe PiBHAHHS, KOPEHI AKOro MEHIIi 3a

BiZiMIOBiIHI KOpeHi PiBHAHHA x*-8x-5=0mHal.

. Po3B’KiTh piBHAHHSA:

1) x2—7x_ 8

x+1 x+1’°

~

2) 3x2+4x:3—4x_
%2 -9 ¥ L0

3) 4—-x =2x—2;
4x - 3 7T-x
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4) 1 1 Tl
x+1 x-6 12

o ’

63 2 il
5 - =—;
)x2+3x e e
6) 2x + 3 2 4x - 2 .
x-2 x+4 (x+4)(x-2)
1 2 x+4
N — F AR T ’
x“4+2x x“-4  b5x(2-x)
2 1 3
8 o = .
)x2—2x+1 Pl T RS
887. Po3B’s1okiTh piBHAHHS:
1) x_‘_l+.x_*_5-_-ﬂ)_;
x+5 x-1 3
2
2) X —-3x+6+ : 2x =3
x x“-3x+6
2
3) 2 Ll 4x UE— .
Bx-1) 3x -1
4 - AR | DR

x2+2x—8 x2+2x—3_
x% - 2ax +3
x—-2

888."IIpn AKHMX 3HAYEHHAX @ PiBHAHHSA =0 mae

OIUH KOpPiHB?
889. Yu € npaBuiIbHUM TBepKeHHs (BiANMOBiAL 0OrpyHTYIiTE):
1) saxoio yucaa m i n € KOPeHAMU KBAJPATHOrO PiBHAHHSA
ax*+bx+c=0,0ea#0ic#0, rouucna -mi-n
€ KOpeHAMM piBHAHHSA ax’ — bx + ¢ = 0;
2) AKIIO YUCJIa M i N € KOPEHAMU KBaAPATHOTO PiBHAHHSA
1

ax> +bx+c=0,nea#0ic#0, To umena ~ i *
m n

€ KOpeHAMM DiBHAHHA cx” + bx + a = 0?
890." 3uaiixiTe yei nini sEavenHa b, OpH AKUX Mae€ I KopeHi
PiBHAHHSA:
1) x> +bx-6=0; 2) x> + bx + 21 = 0.
891."Bigomo, mpo x, i x, — xoperi pisrarEA x° — (2a — 5) x +
+ a® - 7= 0. Ilpu AKOMy 3HAYEHHI & BUKOHYETHCS PiBHICTE
2%, + 2%, = x.x,7
892."IIpu sxoMy 3Ha4YeHHi a HOGYTOK KODEeHIiB PiBHAHHSA
x>+ (a+9) x + a® + 2a = 0 gopisrioe 15?
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893. AsTob6yc maB mpoixatu 255 kM. IIpoixaBmu 11,; MIIAXY,

BiH 3ynuHUBCA Ha 1 rof, a MOTiM IPOJAOBXKUB PYX i3 IIBHU/I-
KicTIO Ha 5 KM/roj MEHINOI0 3a IOYaTKOBY. SHAUTITH
MOYaTKOBY MIBHUAKICTH aBTOOyCa, AKIIO B IYHKT IIPU3HA-
UeHHA BiH mpuOyB uyepe3 9 rox micis BHIsZY.

894. V cuasi migi # mueKy mictarses 20 Kr mueKY. 1o mbo-
ro cmaBy gozanau 3 Kr Mmiai ra 4 xr nmHRY. Onep:rkaHuin
cmiaB MicTuTh Ha 5 % Oinpme Migi, HiXK IIOYATKOBUM.
CKinbKY Mifi MiCTHB MOYaTKOBUM crjiaB?
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tBip.omocﬁ 3 Kypcy anre6pwm 7 knacy
Lini Bupasun .

1. Bupa3su 3i smimauvu. Ilixi panionaiasHi Bupasu.
YucioBe 3HAYEHHS BUPA3Y

Bupas, cxiageHu# 3i 3MiHHUX, YuUce), 3HAKIB apudmeTny-
HHUX Jift i AYKOK, HA3WBAIOTh BHUpa3oMm 3i amimamMu (abo 3i
3MiHHOIO, AKIIO BOHA OJHA).

Ao samicTs 3MiHHMX (3MiHHOI) HMiACTABHTH y BHpa3 iX
3HAYEHHHA, TO OTPUMAEMO YMCIOBMH BUpA3, 3HAUEHHSA SKOIO
HAa3UBaOTh 3HAYEHHAM BHUpasy 31 3MiHHUMH OpU AAaHUX 3HA-
YeHHAX 3MIHHHUX.

Yucnosi BUpasw i BUpas3u 3i 3MIHHMMM HA3WBAIOTH aire6-
palyHMMMY BUpa3aMMu.

Burpasu 3i aMiEEUMU, K1 He MICTATH AiJeHHSA HA BUpPAa3M 3i
3MIHHUMH, Ha3UBAOTH HIJIMMH BUPa3aMU.

3anuc ab € MO3HAYEHHAM ABONM(POBOr0 YMCIA, AKE Mae
a necATKiB i b oguHUIb, TOOTO ab = 10a + b. Anasoriuno 3anuc

abc € MO3HAYEHHAM TPUOU(MPOBOro YHCIA, AKE MAE @ COTEeHb,
b mecaTkiB i ¢ oguHULL, TOOTO abc= 100a + 10b + ¢, i T. 1.

2. Toroxno piBui Bupasn. TorosmuocTi

Bupaswu, BifnoBigHi 3HaUeHHSA AKUX PiBHI Opu OyAb-AKHX
3HAYEeHHAX 3MiHHHX, HA3UBAIOTh TOTOYXHO PiBHUMH.
PiBHicTh, mpaBunbHy npu 6yab-aKUX 3HAYEHHAX 3MiHHUX,
1110 BXOJATH A0 Hei, Ha3MBAIOTh TOTOMKHiCTIO.
3aMiHy OJHOro BUPa3y iHIIMM, SIKUH TOTOMKHO JOPiBHIOE
HOMY, HA3UBAIOTh TOTOMKHUM II€PETBOPEHHAM.
JloBecTy TOTOMKHICTh — IIe 0O3HAYAE JOBECTH, IO JaHA PiB-
HICTb € TOTOKHICTIO.
Il noBeeHHA TOTOMKHOCTEH BUKOPUCTOBYIOTH TaKi IPUiio-
MU (MEeToxM):
e TOTOXXHO IIEPETBOPIOIOTH OAHY 3 YAaCTHH JAaHOI piBHOCTI,
OTPHUMYIOYH iHINY YaCTHHY;
& TOTOXHO MIEePETBOPIOIOTH KOXKHY 3 YaCTUH JaHOI PiBHOCTI,
OTPUMYIOYH OAUWH i TOW caMuii BUpas;
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e IIOKa3yIOTh, IO Pi3HUIIA JiBOi i IIpaBoi yacTMH KaHOL
PiBHOCTiI TOTOKHO AOPiBHIOE HYJIIO.
11106 moBecTu, 110 PiBHICTH HE € TOTOKHICTIO, JOCUTH HaBeC-
TH KOHTPOPHUKJIAJ: YKA3aTH TaKe 3HAYEeHHSA 3MiHHOI (3MiHHUX),
IpH SKUX JaHa PiBHICTH He CIIPaBIKYETHCA.

3. Cremius 3 HATypaJbHUM NOKa3HMKOM

CrenmeHeM UHCJIA @ 3 HATYPAJIbHUM IMOKA3HUKOM 71, OLIBIINM
3a 1, Ha3UBAIOTh JOOYTOK 7 MHOKHUKIB, KOXKHUM 3 AKUX JAOPiB-
HIOE Q.

CreniHb 3 OCHOBOIO @ i MOKA3HMKOM 7 I103HAYAOTH a” 1 4u-
TalTh: «@ B n-my creneHi». Cremeni 3 mokasHuxkamum 2 i 3
MO’KHA IIPOYMTATH iHAKIIe: 3aNUC @° YATAIOTh «@ Y KBaJApaTi»,
sanuc a® — «a B Ky6i».

CrenmeHeM uucaa @ 3 MOKA3HUKOM 1 HasuWBaKOTh caMe Ie
YHUCJIIO.

3 HaBeJeHUX O3HAUEHb BUILIMUBAE, IO

aii=raa .;.ide; me n> 1,
\__q,—_—J’ ’
n MHOXHHKIB

a' =a.

IIpu migHeceHH] HEBiJ'€MHOr0 YNCJIA [0 CTEIEHS OTPUMYEMO
HeBi’€eMHe YHCIIO.

IIpu migHeceHHI BiJi’€MHOrO 4YMCJa HO CTENeHA 3 IIApHUM
IIOKA3HUKOM OTPUMYEMO AOJATHE YMCJO, a NPH IIigHECEeHHi
Bi/i’€MHOI0O YHCJIA [0 CTEIEHs 3 HeIapHUM IMOKa3HUKOM OTPH-
MY€MO BiZ’€MHE YHCJIO.

4. BracTuBocTi cTeneHa 3 HATYPAJbHUM ITOKA3ZHUKOM

Onss Oyab-AKOro yuciaa a i OyAb-IKUX HaTYPAJIbHUX YHUCEJI

m i n COPaBIKYETHCS PiBHICTH:
a"a" =

T00TO IIPKH MHOKEHHI CTEIIeHiB 3 OJJHAKOBUMU OCHOBaAMU ITOKAa3-
HUKHU JOAAI0Th, 8 OCHOBY 3aJIMIIAIOTH TI€X0 CaMOIO.

s OyAb-siKOro YKUCJia @, BiIMiHHOTO Bi HYJIfA, i OyAb-AKHX
HATYPAJIBHUX YHUCEJ M 1 n TaKuX, IO M > n, CIPaBIKYEThCA
PiBHICTB:
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TOOTO NpHU AiJIeHHI CTeNeHiB 3 OJHAKOBHMM OCHOBAMHM Bij IIO-
Ka3HUKa CTeleHd [iJIeHOrO BiflHIMAIOTh IIOKA3HUK CTENEeHS
JiNTbHUKA, & OCHOBY 3aJIMIIAIOTH Ti€I0 CaMOI0.
Ona 6yab-AKOTO Yucyaa a i 0yAb-AKUX HATYPAJIbHUX YHUCEJ
m i n CIIPaBIKYETHCA PiBHICTH:
(am)n e aﬂ”l,
TOOTO IpWM ITifHECEHHI CTeImeHA [0 CTeleHs IMOKa3HUKH Iepe-
MHOKYIOTH, @ OCHOBY 3aJIMIIAIOTH Ti€I0 CaMoOIo.
Hnst Oyab-AKUX 4ducesa a i b ta OyAb-AKOro HATYpPaJbHOTO
YHCJia N CIPaBAKYETHCA PIBHICTH:
(ab)" = a"b",
TOOTO IIPM IifHECEHHI HOOYTKY [0 CTEINeHs KOXHUUM MHOMKHHUK
OiHOCATH JO CTENeHA i OTPUMAaHi pe3yJbTaTH IEPEMHOMXKY-
IOTE.

5. OpHouIeHU

Bupasu, ski € go0yTkamMm duces, 3SMiHHUX Ta IX CTemeHis,
Ha3MUBAIOTH OJHOUYJIEHAMM.

OpHouNeH, AKUHA MiCTUTH TIIBKU OAWH BiAMIHHUI Bif HyJIA
YUCJIOBUN MHOYKHUK, LIJO CTOITH HA IMEepUIOMY Micii, a Bci iHmri
MHOXHUKH AKOT'0O — CTEIIeHi 3 PIBHUMH OCHOBaMU, HA3UBAIOThH
CTAHAAPTHUM BUIVIAAOM OJHOYJICHA.

Yucao 0, a TaKOXK OAHOUJIEHH, SIKI TOTOXKHO AOPiBHIOIOTH
HYJII0, HA3UBAIOTh HYJIb-OJHOUWJIEHAMM. 1X He BiHOCATH O OLHO-
YJIeHiB CTAHZAPTHOT'O BUIJISLY.

YucnoBuii MEOXKHUK OJHOYJIEHA, 3aIIMCAHOTO B CTAHAAPTHO-
My BHUIVISJ1, Ha3UBaIOTh KoedillieHToM OgHOYIeHA.

OpHOuNeHn, AKi MalOTh OJHAKOBI OYKBeHI 4acTUHU, HA3H-
BalOTh NOAIOHUMU.

CreneHeM OHOYJIEHA HA3UBAIOTH CYMY IIOKA3HUKIB CTEIIeHIB
yCiX 3MiHHUX, I[0 BXOAATE 10 HbOro. Creninb ofHOUIeHA, SKUH
€ YHUCJIOM, BiIMIHHUM Biji HyJIsI, BBAXKAIOTh TAKUM, III0 JOPiBHIOE
HYJTIO.

BBasxaoTs, 100 HYJIb-OAHOUJIEH CTENEHS HE Mae.

JlobyTKOM IBOX OAHOYJIEHIB € oxHOouwIeH. Ilpu migHeceHHI
OJTHOYJIEHA /10 CTeNeHA TAKOXK OTPUMYIOTH OJHOYJICH.
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6. Muorouwienu

Bupas, axkuii € cyMO0 KiJIBKOX OZHOYJICHiB, HAa3uBaOTh
MHOTOUJIEHOM.

OpHOUNEeHH, 3 AKUX CKJAJeHO MHOI'OYJIEH, HA3UBAIOTH YJe-
HaAM¥4 MHOTIOYJIeHA. g

Muoro4yieH, AKUYA CKIAZAEThCH 3 JIBOX YJIEHIB, HABUBAIOTH
IBOYJIEHOM, 4 3 TPLOX WieHiB — TpuuireHoM. OIHOUYNIEH € OK-
peMHuM BHZOM MHOrodJieHa. BBaKaioTh, IO TAKUN MHOTOYJIEH
CKJIQJIa€THCS 3 OJHOT'O YJIeHA.

3B’A3KHM MiK MHOIOYJIEHAMH,
ONHOYJIEHAMH Ta iX OKPEeMHUM BHU-
JIOM — UYHCJIAMH iJTIOCTPYE cXema,
300paskeHa Ha PUCYHKY 3.

K110 cepes OJHOYIEHIB, 3 AKUX
CKJIAHAETHCA MHOTOYJIEH, € MOAi6-
Hi, TO iX HAsMBaWOTh NOLIOHMUMU Puc. 35
YJeHaMU MHOrO4YJIeHa.

3BeleHHS NOAIOHNX YJIEHIB MHOTOYJIEHA A€ 3MOTYy 3aMiHHU-
T MHOTOYJIEH HA TAKUii, [0 TOTOXKHO IOpPiBHIOE oMy, aJje
OiabIN IPOCTUHN — 3 MEHIIOK KiJbKiCTIO UJIEHIB.

IIlo6 gomaTy ABA MHOUOYJIEHM, CIiJ KOMKHUN 3 HUX B3ATH
B AYKKH 1 IOCTABUTU MiXK HUMHM 3HAK «IJIIOC», IIOTIM PO3KPHU-
TH OYKKH i 3BeCTH MOJiOHI nomaHKU (AKIIO Taxi €).

11106 Bix OAHOrO MHOTOYJIEHA BiAHATH APYTHUA, CJIiJ KOMHUMN
3 HUX B3STH B AYXKH, IOCTABUTH Ilepel Bif’€MHHUKOM 3HAK
«MIiHYC», IIOTIM PO3KPUTU AYIKKK i 3BecTH MOAiOHI AOJMAHKU
(AKI0 Taki €).

IlogauEa MHOrOYJIEeHA y BUIVIAAL MO0OYTKY KiJIBKOX MHOTIO-
YJeHiB HA3MBAIOTh PO3KJANAHHAM MHOIOYJEHAa Ha MHOM-
HUKH.

YHiBepcarbHUX PEKOMEHAAIIN {010 NOCIIJOBHOCTI Aill 3 pO3-
KJIAQJaHHA MHOT'OYJIeHA Ha MHOMKHUKU He icHye. IIpore MmoxxHa
CKOPHUCTATHCA TAKUM aJTOPUTMOM:

1) aKIo e MOIKJIMBO, TO PO3KJaJaHHA Tpefa mMoYMBATH 3 BU-

HECeHHsI CIILILHOTO MHOYKHUKA 3a AYKKH;

2) mepeBipuTH, YU MOYKHA 3aCTOCYBaTU (hOPMYJIN CKOPOYEHOTO

MHOMKEHHS;

Muorounesu

227



BimomocTi 3 kypcy anrebpu 7 knacy

3) AKIIO0 He BIAETHCA 3aCTOCYBAaTH (HOPMYJIH, TO CIPOOyiTe
CKOPUCTATHUCSA METOAOM IpyllyBaHHA (T0OTO 00’ €AHATHY YJIeHU
MHOroO4YJieHa B I'PYIM Y BUTIAHUN cmocil).

7. MHOXeHHS OQHOYJIeHA HAa MHOTOYJIeH

106 MOMHOXKUTH OJHOUYJIEH HAa MHOTrOYJIEH, Tpeba IIOMHO-
JKUTH e O{HOUJIeH Ha KOYKHUM YJIeH MHOTOYJIeHA 1 OTPUMAaHi
JOOYTKMU ITOIATH.

IIlpm MHOKEHHI OJHOYJIEHA Ta MHOTOYJIEHA BUKOHYETHCS
nepecTaBHa BJIACTUBICTHL MHOXKeHHA. ToMy HaBeJeHe IIPaBUJIO
Jla€ 3MOT'y MHOYKUTH MHOTOYJIEH HA OJHOYJIEH.

8. MHOXeHHs MHOIOYJIeHAa Ha MHOI'OYJIeH

1106 TOMHOXXUTH MHOTOYJIEH HA MHOTOUJIEH, MOXKHA KOMKHUA
YJjieH OJHOT0 MHOIOYJIeHA MOMHOMKUTHU HA KOMKHHUU UYJIE€H APY-
roro i orpumMaHi JOOYTKU AOLATH.

IIpy MHOKEHHI MHOrOYJIeHa Ha MHOTOYJIEH 3aBXKIHU OTPHU-
MYEMO MHOI'OYJIECH.

¢OPMYJ'IM CKOPO4Y€HOIro MHOXeHHHA

9. Ho0yToK pi3HMLI i cymMu ABOX BHpa3iB
Jo6yTox pisHMIII ABOX BUPAa3iB Ta iX CYMHU AOPiIBHIOE Pi3HU-

IIi KBaJApaTiB MUX BUPA3iB:
(@ -b)(a+b)=a®-b.

10. Pizauns kBaaparis ABOX BUpa3iB
Pisunns kBazpaTiB ABOX BUPAa3iB AOPiBHIOE AOOYTKY pisHU-
Il DUX BUpasiB Ta iX cyMmu:
a’-b>=(a-b)(a+Dd).

11. KBagpar cymu i kBagpar pisHMUi ABOX BHpa3iB

KBazpar cymu ABOX BUPAa3iB NOPIBHIOE KBaApaTy IEpIIOTO
BHUPAasy ILIIOC MOABOEHUN HOOYTOK IEPILOro ¥ APyroro BUpasiB
IUTIOC KBaJpaT APYyroro BUPasy:

(a + b)® = a® + 2ab + b°.
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KBazpar pisauni 7BoX BHpasiB AOPiBHIOE KBaApaTy NepIIo-
ro BUpas3y MiHyC IDOABOEHHH A0OYTOK IepmIoro i Apyroro BH-
pasiB II0C KBaZpaT APYroro BUpasy:

(a - b)? =a® — 2ab + b

12. IlepeTBOpeHHA MHOrOYJIEHA y KBaApaT CyMH
a60 pisHMII JBOX BHpa3iB
Dopmysru
a’® + 2ab + b® = (a + b)’,
a® - 2ab + b*=(a-b)’
IalOTh 3MOTY «3TOPHYTH» TPHUYJIEH y KBaJpaT ABOYJIEHA.
TpuuneH, SKU# MOYKHaA HOJATU y BHUIVIAAL KBajgpara JABO-
YyJieHa, Ha3UBAOTh IOBHUM KBaZpPaTOM.

13. Cyma i pisauusa Ky0iB ABOX BHpa3iB
Muorousen a’ — ab + b® Ha3UBAIOTh HENIOBHUM KBaJpaToOM
pisHHMIi.
Cyma Ky0iB ABOX BUpAa3iB JOPiBHIOE KOOYTKY CyMH IUX BH-
pasiB i HEIIOBHOrO KBajparTa iX PisHHUILi:
a® + b® = (a + b) (@® - ab + b°).
Muorousnen a® + ab + b® HasUBAIOTL HENOBHUM KBaJpPaTOM
CYyMH.
Pizaung Ky6iB ABOX BUPAa3iB JOPiBHIOE NOOYTKY Pi3HULL muUX
BMpA3iB i HEMOBHOI'O KBaapara ix cyMmu:
a® - b® = (a - b) (a® + ab + b°).

PiBHAHHSA

14. Kopias piBHAHHEA

KopeneM piBHAHHSA Ha3WBAIOTh 3HAYEHHA 3MiHHOI, IPH AKO-
My PiBHAHHSA CTA€ MPABUIBHOIO YUCJIOBOIO PiBHICTIO.

PosB’sa3aTu piBHAHHS — O3HA4Ya€ 3HAWTH Bci Horo Kopesi
a00 mepeKoHaTHUCH, M0 IX y3araji HeMae.

YacTo yMOBa 3aZadui € OMMCOM SAKOICh peasibHOI cuTyaiii.
CrirajileHe 3a I[i€l0 YMOBOIO DiBHAHHA Ha3WBAIOTh MaTeMaTH4-
HOI0 MOAe/Io maHoi curyanii. Ilpore sHaliieHu# KOPiHb piB-
HAHHA He 3aBXKAM € Bignosiggio saxayvi. Cuixg 3’sscyBaTu, 41 He
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CyllepedYruTh OTPUMAHUM pe3dyJbTAT peanbHiN curyanii, aAxa

ompcaHa B YMOBI 3ajgaui.
ITix gyac posB’s3yBaHHSA 3a/a4 Ha CKJAJAHHS PiBHAHB 3py4-

HO BUKOPHUCTOBYBATH TAKy CXEMY:

1) 3a ymMOBOIO 3afa4i CKJIacTH PiBHAHHA (CKOHCTPYIOBATH Ma-
TEeMAaTUYHY MOJEJb 3a7aui);

2) po3B’sizaTH piBHAHHS, OTPUMAaHE HA MEPIIOMY KPOIIi;

3) 3’sicyBaTH, YM BifoBigae 3HajeHU KOPiHb 3MicTy 3amaui,
i maTy BigmoBigb.

15. BaactuBocri piBHAHD

Axmo go 060X wacTHH JaHOrO pPiBHAHHA aoxaTu (abo Bif
000X YaCTHUH BIHATH) OJHE ¥ Te caMe YWCJO, TO OTPUMAEMO
PiBHAHHSA, AKe Ma€ Ti caMi KOpeHi, 1o i gaxe.

SIKImMo naHe piBHAHHA HE Ma€ KOPeHiB, TO, JOAABIIHN A0 000X
MO0 YaCTHUH OJHE i Te caMe YUCJI0, OTPUMAEMO PiBHAHHS, AKe
TEX He Ma€ KOpeHiB.

SAxmo axuii-HeOyab JOAAHOK MEPEeHEeCTU 3 OAHiel YacTHHU
PiBHAHHSA B APYTY, SMiHMBIIN IPU LBOMY HOr0 3HAK HA IIPOTH-
JICXKHUM, TO OTPUMAEMO PiBHAHHA, AKe MA€E Ti caMi KopeHi, 1o
¥ nane.

FAxmo o6uaBi yacTUHY PIBHAHHA TOMHOXKUTH (IIOALTUTH) HA
OIlHe ¥ Te caMe YMCJIO, BiAMiHHe Big HyJd, TO OTPUMAEMO piB-
HAHHA, AKe Mae Ti cami KopeHi, mio i mane.

16. Jlinijine piBHAHHES 3 OJHiICI0 3MiIHHOIO

PiBHAHHA BUAY ax = b, ne x — 3MiHHA, a i b — JeaKi yuc-
Jia, Ha3UBAIOTh JiHIHUM PiBHAHHAM 3 OAHi€I0 3MiHHOIO.
HAxo a # 0, To, moginuBIIM OOMABL YACTUHYN PIBHAHHA aX = b

Ha a, OTPUMAEMO X = L0 Orixe, aKino a # 0, To piBHAHHSA ax = b
a

. . o s b
Ma€ €EJUHUUN KOP1Hb, AKMU NOPIBHIOE —.
a

Axmo a = 0, To siHiliHe piBHAHHEA HaOyBa€ TAKOTO BUIJISALY:
Ox = b. Tyr moxkausi aBa Bunagxu: b = 0 a6o b # 0.

¥ nepmomy Bunagaky orpumyemo pisasaaa 0x = 0. 3Bigcu,
akmo a = 01 b = 0, To piBHAHEA ax = b Mae 0e3iu KOpeHiB:
Oyab-AKe YHUCJIO0 € MOoro KOpeHeM.
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Y npyromy BuUnajgky, koau b # 0, To npu 6yAb-aKOMy 3Ha-
yeHHI X MaemMo xubHy piBHicTs Ox = b. 3Bigcu, sakmo a = 0
ib# 0, 7o piBHAHHA ax = b KOpeHiIB He Mae€.

i a#0 a=0,b=0 a=0,b%0
PiBHaHHA 7
ax=2>b X = x — OyJAb-AKe YuCJO | KOPeHiB HeMae
DyHKUIT

17. ®yskuia. O6aacrs BUBHAYCHHSA
i o6macTs 3HaYeHb (PyHKIIT

IIpaBuio, 3a AOMOMOTOIO SIKOTO 3a KOXKHUM 3HAYEHHAM He-
3aJIe’KHOI 3MiHHOI MOYKHa 3HAWTH €JUWHE 3HAYEHHA 3aJIeKHOIL
3MiHHOI, HA3UBAKTH (DYHKILI€IO, & BiAMOBIAHY B3aJI€)KHICTH O-
Hiel 3MiHHOI Bifg Apyroi — (PpyHKIIOHAJIBHOIO.

3aszBuuail He3aJIeMKHY 3MiHHY II03HAYAIOTh OYKBOIO X, 3aJIerK-
Hy — OyKBOWO Yy, QyHKNil (mpaBusno) — OykBomwo f. FAkmo
3MiHHA y QYHKIIOHAIBHO 3aJI€’KUTH Bifi 3MiHHOI X, TO 1el paxT
mo3HAYAITh TaK: ¥ = [ (x) (uuTaroTh: «irpek aopisHioe ed Bix
iKe»).

HesaJyiexxHy 3MiHHY IIje HA3MBAOTL apryMeHTOM (QYHKIIL.

IOns dysrOii f KOXKHOMY 3HAUEHHIO apryMeHTy X Bifnosizae
JefAKe BHAYEHHA BaJeXHol 3MiHHOI y. 3HAYEHHA 3aJexHOI
3MiHHO] 1@ Ha3UBAaOTh 3HAYCHHAM (HYHKII] Ta mo3HA4alTs [ (X).

Vi sHauenHd, AKX HAOYBAE aprymMeHT, YTBOPIOIOTH 061aCTh
BusHaueHHA QyHKuii. Vi sHauenHsa, akux HabyBae 3ajerkHa
3MiHHA, YTBOPIOIOTH 00JIaCTh 3HAUEHb (DYHKIIII.

ITozHaueHHA NeAKUX (DYHKIIN:

y = [x] — «uina yacTuHa yucaa». 3HaYeHHA QYHKIII gopiB-

HIOE HaMbiJbmIOMY HIiJIOMYy 4YMCIy, sike He Oinblue 3a Bij-

MOBiZHe 3HAYEHHS apryMeHTy.

y = {x} — «apoboBa yacTuHa yucaa». {x} = x — [x].

18. Cnoco6m 3amauusa pysrumii

DyHKIiA BBAKAETHCA 3aJaHOI0, AKIIO BKasaHO ii obsacThb
BU3HAYEHHSA i IPaBUJIO, 3a JOIOMOTI0I0 KO0 MOXKHA 32 KOMKHUM
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3HAYEHHAM He3aJIe)KHOI 3MiHHOI 3HAWTH 3HAYEHHS 3aJIMHOIL
3MiHHOI.

Ockinbku QYHKIiA — Ie IpaBMJIO, TO i1 MOKHA 3ajaTH 3a
JOIIOMOTr010 pedyeHb. Takuii criocif 3aganusa QyHKIN] HA3UBAIOTH
3afjlaHHAM (QYHKIiI omucoMm.

Hajlimomuperimmum crnocobom saganHs GyHKIIL € 3agaHHA
(¢yHKUIii 3a gOoromMorow GopmMyJiu.

Axmo dyskIio sagano GopMyJiow, IpaBa YacTHHA AKOI —
IiINI BUpas, i Ipu IOMY HE BKAa3aHO 00JaCTh BU3HAYEHHS,
TO BBAXKaTUMEMO, 10 00/IaCTIO BUBHAYEHHA TaKO0l PYHKIII € Bl
quca.

IITe onauM cniocoboMm 3amaHHA GYHKIII € Tabauunnii. OyH-
KIIiA 3afjaeTheca TabauIero 3 IBOX PAAKIB. Yci uncsa, sanucasi
B IIEPIIOMY PAAKY TaOJHIi, CKJIAZAIOTh 00JIaCTh BU3HAYEHHA
Aanoi @pysknii. Croenens Tabauni siBiasie coboo0 mapy «Hesa-
JIeXKHA 3MiHHA — 3aJjiekHa 3MiHHa». Ileif croci® 3pyyHO BUKO-
PHUCTOBYBATH Yy THX BHIAJKaX, KOJH 00JIACTH BU3HAYEHHSHA
byHKIil cKIaaEThCA 3 KiTbKOX UHMCe.

Ko 3HAYEHHA apryMeHTy B KOXKHOMY HACTYITHOMY CTOBIIIL
Ha 1 GisbIe 3a 3HAYEHHS apryMeHTY B MONEPeJHbBOMY CTOBIIIII,
TO I'OBOPATH, M0 TAOJIMUIIO CKIALEHO 3 KPOKOM 1.

19. T'padix byaruii

I'padixom dyHKOii f HasuBaOTL reoMeTpuuHy (irypy, axa
CKJIAZAETBCA 3 YCiX THUX i TiIBKM THX TOYOK KOOPAMHATHOIL
IJIOIIMHEH, abCIUCH AKUX NOPiBHIOIOTEL 3HAYEHHSAM apryMeHTy,
a OpAMHATUA — BiANOBIZHUM 3HAYEHHAM GYHKII f.

Konun akack dirypa € rpadikom GyHKIil f, TO BUKOHYIOTHCSA
ABi yMOBH!:

1) akmo x, — AesAKe BHAYEHHSA apryMeHTy, a f (x,) — Bigmo-
BiZiHe 3HaYeHHA (PYHKIIiI, TO TOUKA 3 KOOPANHATAMU (x5 7 (x)
000B’AI3KOBO HAJIEKUTH rpadiky;

2) Aaxmo (x,; Y,) — KOODAMHATH JOBiTBbHOI ToUKHM rpadika, To
X, 1 y, — BiAUOBiAHI 3HAYEHHsA He3aJeXHOI i 3amexHOI
sMiHHMX (yHKOiI f, To6TO Y, = f (X,).
®dirypa, 3o0pa’keHa Ha KOODAWHATHIN IUIOIMIMHI, He MOMe

cayryBaTd rpadikom aeskoi GyHKIil, AKINO iCHye 3HAYeHHHA
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aprymMeHTy X, 3a AKMM 3HAUEHHS 3MiHHOI i 3BHAXOAUTHCA HEOHO-
3HAYHO.

®irypa moxke 6yTu rpadikom gesikoi pyHKUii, AKIO OyaL-
fAKa NpAMa, NeplIeHAUuKyIaApHa A0 oci abcmuc, Mae 3 1iero ¢i-
rypoio He OijbIie 3a OJHY CIIJIBHY TOYKY.

20. Jiniina dpynxuis, ii rpadik i Baacrusocri

®PyHKIi0, AKY MOXKHa 3agaTu Gopmysoo Buay y = kx + b,
ne kib — pmesKki umcsa, X — HesaJIe)KHA 3MiHHA, HA3UBAIOTH
JiHiAHOIO.

I'padirom nimi#iHol dyHKNiI, 06/1aCTh BU3HAUYEHHHA AKOI —
BCi yucia, € npama. OCKibKM MpsiMa OMHO3HAYHO 3aa€ThCH
OyAb-AKMMU ABOMA CBOIMM TOUYKAMM, TO JJs M00yA0BU rpadika
JiHi#HOI MyHKUil JoCTATHBO 00paTH JIMIIe ABa JOBIABHUX 3HA-
YeHHA apryMeHTY, OOYMCINTY BiiNOBiAHI 3HaYeHHsa GyHKIIT 1
IIPOBECTHU IIPAMY uYepe3 JBi BifHAWAEeHI TOUKH.

Jligiitny ¢pyukmiio, aky sagaoTts dopmyion y = kx, ne k # 0,
Ha3MBAIOTh IPAMOIO IPOIOPIIAHICTIO.

—————

IIpama nponopuiiHicTs € OKpeMuM e
/7 Jimiimi Gyermil ™

BUNAAKOM JiHiIMHOI (pyHKUii (e Bu-
paskae cxema, 300paskeHa HA PUCYH- |
Ky 36).

I'padikom npamoi nmpomopuiiHoCTi
€ IIpaMa, AKa IPOXOAUTH Yepes Ioda-
TOK KoopauHar. Tomy maa moGymoBu
rpadika npAMOl NPOIOPLIHHOCTI AOCTATHBO BKA3aTH AKY-He-
O6yap Touky rpadika, BiIMiHHY Bij moYaTKy KOOpAMHAT, i Mpo-
BeCTHU NpaAMY 4yepes I0 ToYKy i Touxky O (0; 0).

Axmo y popmyui y = kx + b moknactu k = 0, To oTpumMaemo
y = b. Y npomy pasi 3HaYeHHA QYHKIII 3aIMIIaTUMYThCSA He-
3MiHHUMHU npHu Oyab-AKUX 3MiHAX 3HAYEHb apryMeHTy. I'padi-
KoM Taxol pyHKIiI € npsamMa, sKa mapajiejbHa oci adciuc.

Hpsmi
nponopuiinocri

Puc. 36

Cucremu NiHIMHUX PIBHAHD 3 ABOMa 3MIHHUMM

21. PiBHAHHS 3 TBOMAa 3MiHHMMH

PiBricTh, fiKa MicTUTH ABi 3MiHHI, HA3UBAIOTH PIBHAHHAM
3 ABOMAa 3MiHHUMU.
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ITapy 3HaueHb 3MiHHUX, KA IEPETBOPIOE PiBHAHHA 3 ABOMA
3MiHHUMM B NIPABUJIBbHY PiBHICTH, HA3UBAIOTH PO3B’A3KOM PiB-
HAHHSA 3 IBOMA 3MiHHUMH.

Toit paxr, 1m0 mapa x = @, y = b € po3B’sA3KOM PiBHAHHA,
npuiiaaTo sanucysaTh Tak: (a; b) € po3B’sIBKOM DiBHAHHA.
YV ay:KKax Ha DepuIOMy MicCIi IMIOIyTh 3HAYEHHA 3MiHHOI X,
a Ha JpyromMy — 3Ha4YeHHA 3MiHHOI y. Akmo 3MiHHI B piBHAH-
Hi Mo3HauYeHO OyKBaMH, BinMiHHﬁMH Bif x i y, TO, 3aNIUCYIOUYH
PO3B’SI30K y BUTIJIAJI IIapu, MOTPiOHO JOMOBUTHCSH, 3HAYEHHSA
AKO01 3BMiHHOI CTABUTHCA HA MepIlle Miclie B Ilapi, a AKOI — Ha
apyre. 3azBuuail 0epyTh A0 yBaru MOpAAoK OYKB JIATUHCHKOTO
aydasirty.

PosB’sizaTi piBHAHHA 3 JBOMa 3MIHHMUMHU — Il€¢ O3HAYa€E
3HAUTU BCi HOro pos3s’aA3Ku abo mMoKasaTH, IO BOHO He MAae
poO3B’A3KiB.

BraactuBocTi piBHAHB 3 ABOMA 3MiHHMMH aHAJIOTiuHi Bjac-
TUBOCTSAM DiBHSIHB 3 OJHi€I0 3MiHHOIO (AuB. m. 15 Ha c. 230).

I'padikom piBHAHHA 3 ABOMA 3MiHHUMU Ha3uBaIOTh reOMeT-
puYHY (irypy, 1o CKJIAJAETHCA 3 YCiX TUX i TIIBKM THUX TOYOK
KOOPAMHATHOI NJIOIMHM, KOOPAMHATH AKHUX (mapu uucet)
€ PO3B’A3KAMHM JAHOr0 PiBHAHHA.

Koau sikacek dirypa € rpadikom piBHAHHSA, TO BUKOHYIOTHCH
IBi yMOBH:

1) yci pos3B’A3KY PiBHAHHSA € KOOPAUMHATAMU TOYOK, AKi HaJe-
sKarh rpadiry;

2) koopauHaTH OyAb-AKOI TOYKH, L0 HAJEKUTE rpadiky, — ue
mapa 4mce’, siKa € po3B’A3KOM JaHOIO PiBHAHHSA,

22. Jliniiine piBHAHHA 3 ABOMA 3MiHHUMM
Ta ioro rpagix ‘

JIiniiHuM DIBHAHHAM 3 ABOMAa 3MiHHUMM Ha3MBAIOTh PiB-
HAHHA BUAy ax + by = ¢, ne x i y — 3wmiHHi, a, b, ¢ — fgeaki
quca.

VY xoxHOMY 3 BUNAJAKiB, Koau b # 0 abo b = 01ia # 0, rpa-
¢ixom piBHAHHA ax + by = ¢ € npama.

Hexait a = b = 0 y ninilitHomy piBHsHHI ax + by = ¢. Maemo
O0x + 0y = c.
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Axo ¢ # 0, To 1e piBHAHHSA He Ma€ po3B’A3KiB, a OTKe, HaA
KOOPAMHATHIN IJIOIIMHI He iCHY€E TOYOK, AKi Moryim O cayrysa-
TH rpadikoM piBHAHHSA.

HAxmro ¢ = 0, To piBHAHHA HaOyBae BUIJIAAY:

0x + 0y = 0.

Byns-sika mapa uucen € #oro poss’sskoM. OTike, vy IbOMY
BUIIAAKY rpadgikomM piBHAHHSA € BCS KOOPAMHATHA ILJIOIIWHA.

Hacrynura Tmabiuus mifCYMOBYE BCi BUIAAKU, SKHM MOJKe
Oytu rpadik piBHAHHA ax + by = c.

PiBuaHHS 3naveHHs a, b, ¢ I'padix

ax t+by=-c b Diaie HeBepTHUKAaJIbHA
Oyab-AKi npsaMa

ax +by=c b=0,a#0,c— |BepTUKAIbHA IpAMAa
Oyab-siKe

ax +by=c a=b=c¢c=0 ycsa KOOpAUHATHA

ILIOIMHA
ax + by = ¢ a=b=0,c#0 .

23. Cucremu piBHAHB 3 IBOMA 3MIHHUMM

Axruo Tpeba 3HaNTH yei cninbHI po3B’ABKM KiNIBKOX DiBHAHB,
TO MOBOPATH, 110 Tpeba po3B’A3aTH CUCTEMY PiBHAHD.

Cucremy piBHAHD 3aIIMCYIOTH 32 AONOMOrO0 (GirypHOI AVKKHU.

Po3B’a3koM cucreMu PiBHAHL 3 IBOMA 3MiHHUMM Ha3UBAIOThH
rnapy 3HavyeHb 3MiHHMX, AKi NepeTBOPIOIOTh KOXKHE PiBHAHHSA
Ha IPaBUJIbBHY PiBHICTb.

Poss’sizaT cucreMy piBHAHb — O3HAuYa€ 3HaWTH Bei i
po3B’aA3KM abo 0BEeCTH, 0 PO3B’A3KiB HeMae.

24. I'padiuamit meTox po3B’si3yBaHHA
CMCTEeMM JBOX JIHIWHUX PiBHAHBL 3 IBOMa 3MiHHMMM

TI'padiuauit MeTos pPo3B’A3yBaAHHSA CUCTEMU PIBHAHD IIOJIATAE
B HACTYIIHOMY:
e mo0yayBaTH Ha OAHIM KOOpPAMHATHIN IJIOMHHI rpadixku
PiBHAHB, IO BXOAATH 0 CHUCTEMH;
e B3HAWTH KOOPAWHATU BCiX TOYOK NEPETHHY IMOOYIOBAHUX
rpadikis;
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e OoTpuMaHi mapu umcea i OyAyTh HIYKAHUMHU PO3B’s3-
KaMHu.

I'pacdiunuit merosg € edeKTUBHUM TOXAi, KOJu Tpeba BU3HA-
YUTH KiJbKiCTh PO3B’sABKIB cucTEMH.

Armo rpadikaMu piBHAHB, 110 BXOAATH B CUCTEMY JIHITHUX
PiBHAHB, € OIPAMi, TO KiJIbKicTh PO3B’A3KiB i€l cucTemu 3aJe-
JKUTH BiJl BBAEMHOTO PO3MIiIIEHHA ABOX IPAMMUX Ha ILJIOI[UHI:

e SAKIO NPAMi IIePeTUHAIOTHCS, TO CUCTEMa Ma€ €IUHUI

pO3B’A30K;

e AKIOO npaMi 36iraloThCsA, TO CHCTEMa MAa€ HECKiHUYEHHO

faraTo po3B’sI3KiB;

e SAKINO NpPAMIi mapaJjesibHi, TO CUCTeMa PO3B’sA3KiB He Mae€.

25. Po3B’A3yBaHHA CHCTEM JIHIHHUX PIBHAHb
METOAOM MiJICTAHOBKH

3a IOIIOMOroi0 IOI'0 METOIa PO3B’ A3YBAHHSA CUCTEMHU JIiHiM-

HUX PiBHAHBb 3 JBOMA 3MiHHMMM 3BOJUTHCSH [0 PO3B’sI3yBaHHSA

JIiHINHOrO piBHAHHSA 3 OJHICI0 3MiHHOIO.
[Io6 poaB’sizaTu cucTeMy JiHIHHUX PiBHAHB METOLOM IIif-

CTaHOBKHM, Tpeba:

1) BupasuTn 3 6yaL-AKOro piBHAHHA CUCTEMHU OJHY 3MiHHY 4e-
pe3 aApyry;

2) mifcTaBUTH B ApYre PiBHAHHA CHCTEMHM 3aMicTh Iiiel 3MiHHOL
BUpAa3, OTPUMaHUI Ha NEpPIIOMY KPOILi;

3) posr’sA3aTH PiBHAHHSA 3 OJHI€I0 3MiHHOI0, OTPUMAaHe Ha ApPY-
rOMYy KpOIIi;

4) mizcTaBUTH 3HAWJEHEe 3HAYEHHA 3MiHHOI y BUpas, OTpPUMaHUA
Ha MepIIoMy KpOIli;

5) o0UMCAUTH BHAYEHHA APYrol 3MiHHOI;

6) samucaTy BiANIOBiAb.

26. Po3p’a3yBaHHA CHCTEM JiHIHHUX PIBHAHB
MEeTOAOM NOAABAHHA

3a JI0IOMOTr0I0 IILOr0 MEeTO1a PO3B’ A3yBAHHSA CUCTEMHU JIiHiM-
HUX PiBHAHP 3 ABOMA 3MiHHUMM 3BOAUTHCA A0 PO3B’A3YBAHHSA
JiHIAHOTO PIBHAHHSA 3 OJHIE€I0 3MiHHOIO.

11106 po3B’aA3aTu CUCTEMY JiHIMHUX PIBHAHB METOAOM AOMA-
BaHHA, Tpeba:
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BigomocTi 3 kypcy anrebpwm 7 knacy

1) gibpaBmIA «BUTrigHi» MHOXHUKM, IIEPETBOPUTH OJHE abo
o0ujBa PiBHAHHSA CUCTEMU TaK, 1100 Koe(inieHTH npu ogHiA
31 3BMIHHHMX CTaJId OPOTUICKHUMU YHUCJIAMMU;

2) nomaTy MOYJIEHHO JIiBi i OpaBi YaCcTUHY PiBHSAHb, OTPUMAHUX
Ha IIepIIOMY KpPOILi;

3) po3B’s#A3aTH PiBHAHHA 3 OJHIE€I0 3MiHHOIO, OTPUMAaHE Ha APY-
ToMy KpOIii;

4) mizcTaBUTHU 3HAMeHe Ha TPEThOMY KPOILi 3HAUEHHSA 3MiHHOL
y Oyab-sike 3 PiBHAHBL BUXiZHOI cucTeMu;

5) o0uMcaUTH 3HAYEHHS APYrol 3MiHHOI;

6) sanmucaTu BiATIOBiJb.

Moaynb uncna

27. Mopyns yucaa

Mogaynem ducjia @ Ha3UBAaIOTh BiJIcTaHb BiJ MOYATKY BiIIiKy
JI0 TOYKHU, AKa 300parkye Ie YHUCJIO Ha KOOPAUHATHINA IIpAMii.

Moaynp Yucia @ MO3HAYAIOTH TAaK: | @ | (IMTAIOTH «MOAYJIH
a»).

Mozaysnb JOZATHOrO YMCJA JOPIBHIOE IIBOMY YMCJIY, MOJYJIb
BiI’€MHOI'0 4ucJia AOPiBHIOE UHCHY, AKe IIPOTUJICKHE JaHOMY.
|0|=0.

3a nonoMorow (GirypHoi Ay»KKU BJIACTUBICTH MOILYJIA YUCIA
a MOXKHA 3alMCaTH TaK:

| | a, axkmo a = 0;
al=
—a, AKmo a < 0.
Mogaynp ynucia HaOyBa€e TiJIBKYA HEBiJl’€MHUX 3HAYEHb.
Mopaysi npoTuIeXHUX uKcen piBHi: |a | =|-a

KoopauHaTtHa nnowmHa

28. IIpaMokyTHA CHCTEMa KOOPAMHAT

ITpoBesemMo Ha NMIOI{HHI ABiI NEePHEHANKYJIAPHI KOOPAUHAT-
Hi Opami Tak, mob iX moyaTtku Biguiky 30iramucs. I[i npsami
HA3WBAIOTh OCAMH KOOPAUHAT, TOUKY O iX mepeTuHy — Iodar-
KOM KoopAauHAT. ['Opu3oHTANIbHY Bich HABMBAIOTH Biccio abcmuc
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BigomocTi 3 kypcy anrebpm 7 knacy

i mosHayaTh OYKBOIO X, BePTHKAJILHY BiCh Ha3UBAIOTH BiCCIO
OpAMHAT i ITO3HAYAI0Th OYKBOIO Y.

Bics abcnuc Ha3WBAOTh TAKOXK BicClo X, a Bich OpAMHAT —
BiCCIO y, BOHH Pa3oM YTBOPIOIOTH NPAMOKYTHY CHUCTEMY KOOpP-
nuHaT. Taky cucreMy KOOpPAMHAT HA3UBAIOTH INEKaPTOBOIO.

ILnomuny, HA AKIN 3aKaHO MPAMOKYTHY CHCTEeMYy KOODJAMHAT,
Ha3UBAOTh KOOPAUHATHOIO IJIOIIUHOIO.

KoopauuaarHi oci po36uBaOTh NAOUIUHY HA YOTHUPU YACTHHU,
AK1 HA3UBAIOTh KOOPAMHATHUMHI YBEPTAMM i HYMepylOTh TakK,
K IIOKAa3aHO HA PUCYHKY 37.

y“ yl\
II ysepTH 8T I uBepTH %
o 1
1+ 3 i A
Jramie— et et LT
e i 2 B ety 120 Bee
—=9 _2_4;.6 ------------- .
Il useprs | IV usepts o
_3..’._ _3__
Puc. 37 Puc. 38

Ha xoopaunaTHiN miaonuHai mosaayumo Touky M (puc. 38).
IIpama, 1m0 NIPOXOAUTH Yepe3d TOUYKY M NepreHAUKYJIAPHO 1O
oci abeiuc, neperTuHae ii B Touni A, a npaMa, neprneHIuKyIapHa
JI0 oci opamuHAT, nepeTuHae 1o Bick y Touni B. Touka A Ha oci
X Ma€ KOOpAuHATY 3, a TouKa B Ha 0oCi y — KOOpAHHATY —2.

Yucno 3 HasuBaOTh abCIUCOI0 TOUYKM M, yuciao —2 — op-
guHaToo Toukum M. Yucna 3 1 —2 OJHO3HAYHO BHU3HAYAIOTH
miche Touku M Ha KoopauHATHIN mromiuHi. Tomy ix HasuBa-
I0Th KoopaumuaTtamMu Touku M i sanucyiots: M (3; — 2).

3anucyodyn KOOPAMHATA TOUYKU, a0CIIUCY 3aBKIU CTABJIATH
Ha meplle Micle, a OpAUHATY — Ha Apyre.

AKIo ToOuKa JIeXHUTH Ha oci abciiuc, To il opauHaTa JOPiBHIOE
HYJIO, a AKINO TOYKAa JEXHUTh HA OCi OPAMHAT, TO HYJIO JO-
piBHIOE il abcmuca.
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. Bianosiai Ta BKasiBkn

50. 0,3. 51. 5. 53. 312. 54. Hi. Yrasiexa. Mopaiire nauuii 1pi6

Yy BUIJIALL S 1)1 58. 1) x — Oyab-AKe unucao0, Kpim —1; 2) Ko-
+
peHiB Hemae, 3) kopeHiB Hemae. 59. 1) KopeniB memae; 2) —7.

60. 1) Axmo a = 0, To KopeHiB Hemae; axkmo a # 0, To x = l
a
2) akmo a = 0, To x — OyAb-AKe Yucyo; Axkmo a # 0, To x = 1;

3) akmio a = 6, To x — Oyab-AKe YHUCJI0; AKO0 a # 6, 1o x =

= a — 6; 4) aKo a = —2, TO KOPEeHiB HeMaeE; AKIIO a = 2, TO

X — Oynb-siKe YUCJIO; AKINO @ # —2 1 a # 2, TO x = 12.
a

61. 1) Axmio @ = -3, TO KOpeHiB HeMmae; AKIIO 4@ # —3, TO

pall e ; 2) AKIO0 a = 0 TO KOPEeHiB HeMAae; mcm;o a=29, T0
ar

X — Gyab-sike umcso; AKmo a #0ia#9, ro x =2 !

npu a = 2b. 65. 48 xm/rox, 60 xM/rox. 76. 1) —= 2) 2
. - . m

3) —. 77. 1) Z’ 5. 78. 1) ————l_a, 2) ——b_2,3) e

y+6 ! 4 LTt o
79. 1) L _7)2, 2) g 87. 2) 5; 3) 4. 88. 2) -3; 3) —4,5.

89.1):15.2::3;16::2):1; 23 75 14:'8)i1::2:08:.90.:1)114 32 9s:2) 1l 2
4; 8; 3) 2. 91. 15 km/roz, 12 km/rox. 92. 1) —2; 2) KopeHis He-

G 1801 ey o) 3. 8
mae. 112. 6) oy ) T 8) o g 113. 5) - 6) —y+2.

116. 2) 4. 117. 1) l; 2) 2,5; 38) 0,1.:1181)-1,23 2) —
3

b

121.2) o7 . 122, 1)

1 100b 1 3

2) —; : . 128, ——M—

) )(a2—25b2)2’ )y—2 (@-@-4

JaiiTe KOXKHUM 3 IOJAaHKIB y BUIVIAAL pisHHUII ABOX npobiB. Ha-

1 1 1 3

KJL i - . 129. . 132. Vka-
bt @-D@-2 a-2 a-1 (@a-T(a-1)

3iexa. Jlo KoxxkHOrO 3 ApoOiB, AKi 3amucaHO B JIiBi¥ YacTHHI

piBHOCTI, nopaiiTe 1, a no npaBoi yacTuHM goxaiTe 3. 135. 270 xm.
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Bionosiai Ta BKasiBku

160. 1) -5; 2) 0,9; 3) —5; 4) —3,2. 161. 1) %; 2) %. 162. 83.
163. 10. 164. 7 a6o —7. 165. 2 a6o —2. 166. 1) 1; 2) 1.

2
167. 1) (a—5)2; 2) 1. 170. 1) 0,5; 2) x — OyAb-AKe YHUCJIO.

(a+5)

172. 1,2 rox. 173. 50 a1, 30 n. 174. 5 4onosikiB, 1 xkiHKa,
o 8. B A% S &5

6 nireir. 178. 1) i 2) Yy, 3) T, 4) e 5) o
20 RS A a+2 x+8,

6) .179.1)3—_3, 2) 1,3)x+y,4)a_2.180.1)x_8,
9) 8=4.3) L. 4y 8-1. 5y9.6)0-2:181. 1) T2%;.2) ¢ - 5;
2a b a 7T-x
2

—9. y+
3)-2; 4) .

2 2
2)a—8;3)a+1:4) 2E2, 187.1) 2 X2 . 2)q.188.1) - 212,
a b 2ab

1 a® 1 3
2) = 189. —y. 192. 1) ;5; 2)i 1. 298..%) —1-5; 2) v
195. Vkasisxa. IlopaiiTe naguit Bupas y suryagi 10-3" — 5- 2",
196. 480 kr. 197. 500 rpu., 700 rpa. 198. 2 rox. 199. 90 xe-

raneit. 200. 9 ropobuis, 10 rony6is, 11 ropaums. 207. 2) Ko-
peris memae; 3) —2; 4) x — OGyAb-AKe YUCJIO, KpiM 2; §) X —

x-3
x+3

. 184. 1) He zanexurb; 2) 3anexurs. 186. 1) %;

oynb-axe uncao; 6) 3; 7) 0,5; 8) kopenie Hemae; 9) -—%; 10) 17;

11) 12; 12) '1%; 13) —4; 4; 14) 0; 15) 4. 208. 1) —1; 2) xopeHis

Hemac; 3) 10; 4) xopeHiB Hemae; 5) 4; 6) x — OyAb-AKe YHUCIO,
kpim 0; 7) 6; 8) x — Oyab-ake umcao, kpim —0,5; 9) —3; 3.

209. 7. 210. 10. 212. 1) —lf; 2) xopenis HeMmae; 3) T; 4) 0; —2;

5) xopenis Hemae; 6) —17; 7) 0; 8) kopenis Hemae. 213. 1) 10;
2) -0,5; 3) —3; 4) —4; 4; 5) KopeHiB Hemae; 6) —5. 214. 2 Km/rof.
215. 29 xm/rox. 216. 9 km/rox. 217. 1) Kopenis Hemae; 2) 9;
3) 0. 218. 1) 0,6; 2) 0. 219. 1) fAkmo a # 1, To x = 1; AKIIO
a = 1, To KOpeHiB HeMa€; 2) AKIIO @ # —H, TO X = @; AKINO a =
= -5, To KopeHiB Hemae; 3) akmo a = 0, To x — OyAb-AKe
ymeso, kpim 3; akmo a # 0 i a # 3, To x = a@; AKO a = 3, TO
KOpeHiB HeMae; 4) skmo a # 7, To x = a abo x = 6; akmo a = 7,
Tox =6; 5) akmoa#4ia#-2,T70x=4abox=-2; AKIMO
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Bignosiai Ta BKa3iBku

a=4,T0x=-2; aKmo a = —2, To x = 4; 6) axkmo a # 4
ia+# -2, 10X =a; akmo a = 4 ab6o a = —2, TO KOpPeHiB HEMAE.
220. a = 2 a6o a = —2. 221. a = -9, a6o a = -3, abo a = 0.
222. 70 000 memkanmis. 223. 60 xm. 251. 1) 2,7; 2) 9%
258. 5. 259. 6. 265. 31 6oxBanka. 266. 80 000 memKaHIiB.
267. 2 xm. 280. 6) —%; 7 g; 8) % 281. 5) 16; 6) 144.

291. 1) -3; 2) -5; 3) -2; 4) -7; 5) 0; 6) 2. 292. 1) 4; 2) 1; 3) —1;

2) —4b% 3) 15¢° + 5; 4) -4 5 2) =2
m =

300. 1) —1 a6o 0; 2) 3 a6o 4; 3) 4 a6o 5; 4) 2 a6o 3. 301. 1) 6 abo T;
2) 4 abo 5; 3) 4 a6o 5; 4) 4 a6o 5. 302. 28; 8. 303. Ha 31,6 %.
304. 5 roxg 45 xB. 305. Tak, Tpeb6a 5 xKymwp o 5 rpH. i 3 Ky-
miopu 1o 2 rpH. 331. 1) 2; 2) —1; 3; 3) KopeHiB Hemae. 332. 1) 2;
4; 2) —1; 1; 3) xopenis Hemae. 345. Koperis nemae. 346. 3meH-
muiaca Ha 9 % . 347. 36 moner, 24 monetu. 348. 12 Km/roz.
353. 1) Kopenis memae; 2) —1; 3; 3) 2. 354. 1) —-3; —1; 2) xo-
peniB Hemae; 3) —1. 369. 4. 371. 5 km/rox, 3 km/rox. 397. 1) —10;
2) 25; 3) —23,8; 4) 13; 5) 216; 6) —20. 398. 1) 13,4; 2) 21;

3) —20. 399. 2) x < 0; 3) x — Oyab-axe yucyao; 4) x = 0; 5) x = 8;

6) x < 8; 9) x — Oyap-Ake umcao, Bigminae Bixg 8; 10) x = 0
ix#9;11) x 2 0; 12) x = 0; 13) Takoro 3HaUYeHHs X HE iCHYE;
14) x — 6yab-ake yucao; 15) x = 0; 16) x — OyaAb-siKe YuCIo,
Bigminne Big 0. 400. 2) y < 0; 3)y 2 0; 4)y < 0; 5) y = 0;
6)y>0 Ny=>0iy=1. 401. 6) —-10; 10, 402. 4) -7; 7.
405. 1) 167; 2) 2116; 3) xoperis vemae. 406. 1) 4900; 2) xo-
peHiB Hemae. 407. 1) Axkmo a #0i b # 0, To a i b — gucaa
ofxHOro 3HaKa; AKmo a = 0, To b — OyAb-aKe yncio; axmo b = 0,
TO @ — Oyab-sike gucao; 3) axkmo b # 0, ro a 2 0; axmo b = 0,
TO @ — Oyab-sike uucio; 5) axmo a # 0, To b < 0; axmo a = 0,
T0 b — 6yab-axe gucmo. 408. 2) Vkasziexa. x> — 4x + 5 =
= (x — 2)* + 1. 409. Yrasiexa. —x*> + 6x — 12 = —(x — 3)* - 3.
410. Bupas 2). 411. 1) 0; 2) xopenis vemae; 3) 1; 4) —2; 5) —1;
1; 6) 1. 412. 1) 0; 2) xopenis Hemae; 3) 1; 4) 3. 413. 1) a > —1;

2)a=-1;3)a<-1.416. 1) axmoa =0, T0 x > 1; axmo a # 0,

241



Binnosiai Ta BKasiBkn

T0 x = 1; 2) aAKmo a = 1, To X — OyAB-AKe YUCJI0; AKINO @ # 1,
o x =0; 3)akmo a =0, To x > 1; akmo a # 0, To x = 2;
4) axmo a < 0, To HeMa KopeHiB; AKmo a > 0, To x = a® + 2.
417.a < 0 abo a = 1. 418. 13. 419, 10 10 ' 420. 10 xymiop o

-a

5 rpH., 21 kymiopa mo 20 rpu. 438. Vkrasziexa. Hexait ™
n

mq o1 np
ng :
TOGTO € YUCIIO BUAY f, nese Z,te N. 439. Vrasisxa. ko

i e ZaHi panioHasbsHi yncna. Toxi ix cyma nopimno.e
q

NPUIIYCTUTH, IO KaHA CyMa € YHUCIO pallioHadbHE, TO 3 IBOI'O
BUILIUBAE, IO JaHe ippalioHaJIbHe YHUCJO MOXKHA IOJAATHA Y BH-
rIafl pisHUMII ABOX panioHanbHUX uucesa. 440. 1) Hi, ganpu-

2
KJaz, J§+(—J§) =0; 2) ui, HampukIaz, V3.3 = (V3) = 3
3) Hi, HApUKJIAJ, J3.0=0. 441.V TPeTHLOMY IIix’ i3/l Ha mIoc-
2
TOMY moBepci. 442, b:. 444. 18 n. 474. 1) Hi npu axomy 3Ha-

wenHi x; 2) 3; 3) —1; 3. 475. 1) —4; 2) 2. 476. —4. 477. 120 ra.

506. 1) 6/2; 2) 11v2; 3) 10+/3; 4) 9v5a; 5) —aab; 6) 0.

507. 1) —6+/3; 2) 67b; 3) 10a®*Va. 509. 1) 16 +/3;

2) -10/5 —5; 3) 1; 4) 1; 5) 4. 510. 1) 10— 4+/2; 2) 74; 3) 4;

4).32. 517.'1) Ja-2"9) L8y (DR iy 1Va
m— 2J_

Ja, 16 -a’
Ja+\b . o ab 3ve Ja
5 ; 6 ;7 ;8) Va-1,9 10) Vx.
TR ’z e e
518. 1 ——1—;31;4\/5;5\/;;6 iy
519.1) m* \—m; 2) a’® \b; 3) -2x° \/—_l;; 4)m?n® Vmn;5)-3xy” \5x;
6) 8ab* Vb; T) ~11m°b° V2m; 8) mnp’ J-p. 520. 1) -m® V-m;
2) a"ZVa; 3) -Tavb; 4) a'b*ab; 5) -3x"y"" /3x;
6) —5m®n®p® \/-2p. 521. 2) OcKiNbKHK 3 YMOBM BUILIUBAE, IO
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Bianosiai Ta BKasiBku

b<0, To by—b=-=b% 3) Je'; 5) —Jx%" 8) Vab®

522. 2) —/54n?; 3) p°; 6) —/—5a°. 524. 1) J_‘/— 752 Ja.
a+

525.1) V2 +1; 2) /3 +2 3) V6 + 5. 526.1) V7 +1; 2) V6 +3;

3) V6 ++/2. 527. 9. 530. 1) 4++/2; 2) 33 +1. 531. 180 ze-
Tanei. 532. Ha 25 %. 533. 6 km/rox, 2 km/rox. 534. 17 Ba-
roxuis. 552. 1) 0; 1; 2) 0; 1; 3) xopeniB Hemae; 4) 1; 5) 4; 6) 1.

554. 4) 5—2/3. 555. 2) —2. 556. 0. Yrxasiexa. Jlisa uacTu-
Ha IIOT'0 PiBHAHHA HAOYBaE TiIbKY HEeBiJ'€MHUX 3HAUEHB, a Ipa-

Ba — TLILKHK HepogaTHux. 561. 1) 7 1:2) 3 = \/5; 3) 3 - \/5;
4) 6-+/2. 562. 1) V5 -2; 2) V5 -+/2; 3) 5-2+3. 563. Axmo

a > 0, To oguH KOpiHb, AKmO a < 0, TO KOpeHIB HeMae.
564. 2va +1 nmpra > 1; 3 upu 0 < a < 1. 565. 12 npu a > 36;

2Va npu 0 < a < 36. 566. 63 kr. 567. 3 kM/rox. 569. 1 rox 12 x5.
586. 6; 7. 587. 9; 10. 589. 1) 0; 14; 2) xopenis nemae. 590. 1) 0;

%; 2) —242; 22. 596. -3; -2 a6o 3; 4. 597. —1; 0 abo 0; 1.

598.'1) 4; 2) 05 =8; 3) —9; 9.°603.1) 0; —3::3;:2) 0; 1;:3) 15
4)-2; 2.604.1)0; 7; —7; 2) 0; 5; —T; 3) —1,5; 1,5. 605. 1) 2; 2) 3;
3) 0,5; —2; 4) raxoro 3HaYeHHA He icHye. 606. 1) a = 4, x, = —4;

2)a=0,x,=2860a=-1, x,=3; 3) a =3, x,= 2. 610. 35.

617.'1) 1; —1; 2)1; 9; 3) ?'—*—‘/i_l. 618. 1) 2; —1; 2) -3; %
619.1)4;-3,5;2)1; — 25 3)2; 4) —3++/15; 5)3;6;6) 2 ‘F

620.1)3;9; 2) ———— s \/— ; 3) KopeHiB Hemae. 621. 7. 622. 38 cwm.

623. 6 i 14 a6o 14 i —6. 624. 10; 11. 625. 13; 14. 626. 1) V5;

*3‘/_ . 2) -1; f By~ 2 4y 121 gon i1y (8 “alfa

2)2 \/§ 3)1; =. 628. -20; 4. 629. 1; ——. 630. 8 cm. 631. 6 cm
abo 12 cm. 632. 16 cm, 30 cm. 633. 9 cMm, 40 cm. 634. 9; 11;
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Bianosiai Ta BKa3iBKu

13. 635. 4; 6; 8; 10. 637. 16 masm abo 48 masn. 638. 9 komanz.
639. 15 cropin. 640. 1) -8; -7; 0; 1; 2)—1; 1; 0,6; —0,6; 3) -3 + v/14;
4)—2;2; 9)3; 5; =3;—5; 6) 2; -2. 641. 1) ~12; 2; —2: —8; 2) 3;
3) 15; —7i\/3_4; 4) 9; -9. 642. 1) —-10; 2) 3. 643. 1) %; 2) 3.
644. 1) b=-2; 2)b=-12a60b=12.645.1) b= 13,5; 2) b=-8
a60 b =8.649. 1) x = 2a + 1 a6o x = a; 2) x = 2a abo x = 4;

3) saxmro a # 0, To x=§ abo x=——l; Ao a = (0, To KopeHiB
a a

Hemae ; 4) axmo azé, TO x=§; AKINO a¢%, TO x=?13- abo

2a1—1' 650. 1) x = 3a — 5 a6o x = —a; 2) x = —3a a6o x = 4;

3) akmo a = 0, o x = 1; sikmo a # 0, To x = 1 a6o =X
a

651.1)b=0aﬁob=-§; 2)b=-5a60 b=26 abo b=-26;
3)b=19.652.1) b =0 a6o b = —0,5 a6o b = 0,5; 2) b = —3
abo b = —5. 653. ";”. 654. 9. 655. 4, /17, 32. 656. 45 1,

75 1. 657. 14 apkymis. 671. x, = 10, ¢ = -20. 672. x, = -6,
p=-1 678 x, = 2, b = 14. 674. x, = 1,6, m = 1,28,
675. -20,5. 676. -7.681.x, =1,x,=9, c = 9. 682. x, =-14,
X,=6,0=84.683.x, =9, x.=-2,m=-18.684. x, = 1,
x, = =5, n = -5. 687. 1) 1,5; 2) 69. Ykasiexa. x;+x; =

= (4 + %)’ ~ 26,255 3) 57; 4) 567. 688. 1) 80; 2) —2; 3) V89.
Yrasiexa. |x,—x,|=/(x, —x,)?. 689. x> + 12x + 17 = 0.

690. x* — 18x + 49 = 0. 691. 6x* — 14x + 3 =0. 692. x* — 15x +
+8=0.693.a =2 a6o a = 2. 694. a = 6 abo a = —6.
696. 1) 7; —7; 5; —5; 2) —-11; 11; —-1; 1; —4; 4. 697. 1) —9;
9; —6; 6; 2) —-17; 17; —-7; 7; —-3; 3.698. b =c=02a6o b = 1,
¢c = -2.699. 1) a = 2; 2) Takoro 3HayeHHs a He iCHYE.

700.a = 2. 702. 4 prau 1o 12 zepes. 704. 18 %. 713. 1) 22=3;
i 2 AL
2) b-8 . ) et ) m°+m+1, 5) e h e 6) 1-4n

b

X =

2 -1’ c=2’ m + 10 x+8’ 5n+1°
TIE ) 2o S oy ST 8 gyractl, g8 B iy Ry w8 o) 0.
x-1 o a-5 b-1
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Bianosigi Ta Bkasisku

3) L0161 -4 TR D 1 ) 22§ 2y 4

721. 1) (x — y) (x — 5y); 2) (a + 9b) (a — 4b); 3) (3m + n) (m 3n);
4) (4x — y) (x — y). 722. 1) (a — 4b) (a — 10b); 2) (3b — 2¢) (4b + 3c¢).
723. 1) ko a = 3, To x — OyAb-AKe YHUCJIO, AKI0 a = —2,

TO KOPEHiB HeMa€, AKImo a # 3ia# -2, 10 x = 2 : g ;
a
a="17, T0 x — OyAb-IKe YMCJO0, AKINO a = 1, TO KOpeHiB HeMae,
+
e, . 724, dAxmo a = -8, TO

AKmMOo a4 #.1T 1a*1, 10, 2=

x — Oyap-siKe YMCJIO, AKII0 @ = 1, TO KOpeHiB HeMae, AKIIO
a+#-8iazl,m0 x=2 +f. 727. 6,8 %. 729. 1) Koperis He-
g

mae; 2) —4; 3) 3; 4) y — Oyabp-siKe AificHe YMUCJIO, BiiMiHHE Bij
=4 i Big 5.733.1)—4;1; 2) —1; 3) —%; 4) =20 O 6) 63

1)=6:"10; 8) 8; 9).2: 8;:10) —2: 9: 11) =93 2> 1R)e4 ~0.4:
734. 1) -1; 2) —0,25; 3) 0,5; 6; 4) 8; 3) —3; 6) —-3; 12; 7) -1;
%; 8) —-3; 13. 739. 1) 6; 2) 5; 3) 7; 4) 6. 740. 1) 10; 2) 7.
741.1) 3+ V18; 2) -23; 1; 3) —27; —1; 4) 3. 742. 1) 4; 9; 2) 5.

743.1) —1;.18; 2) —98; '2; 3) —1,5; 4) —2:5) —3;.45 6) =3; 1) 2;
8) 9; 9) 1; 10) 9. 744. 1) —60; 50; 2) —3; 3) —9; 24; 4) 2;

5) —20; 2; 6) 15. 745. 1) —=; 14; 2) —56; 60. 746. 1) —15; 12;
2020520 T AT L) b5 2) KopeHiB HeMmae; 3) 35; 431,
748. 1) -15; 1; 2) 1,5. 749. 1) —/3; V3; -3; 3; 2) —6; —4; —1;

1::3) 0::3;:.4) —1; —3: 1 =750’ 1) —%; b 2)i0:5 7ok 1):~15 {;
254 2) =652 —4i\/2_0_; 8)—2:1:4) -——g—; 10. 752. 1) Axmpo

a=1,Tox=T;axmoa=T7T,Tox=1;akmoa#1ia#"7 10
=labox=T;2)akmoa#1ia#7, 1T0x=a; akmoa =1

a00 a = 7, To KOpeHiB HeMae; 3) AKIOo a # 21 a # %, TO X = 3a
abo x = 2; akmo a = 2 abo azg, O X = 2; 4) akmo a = 0,
TO X — OyAb-AKe YMCJO, BifiMiHHe Bix —3; AKmI0 a = —3, TO
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Bianosiai Ta BkasiBku

KOpeHiB HeMae; axkmo a #0ia # -3, 0 x =a. 753. a = 2\/3,

a6o a =-2+5, a6o a = 6. 758. 75 km/rox. 759. 50 kM/rox,

60 xm/rox. 760. 80 km/rox, 60 xm/rox. 761. 80 Km/rox.
762. 12 xm/rox. 763. 12 cropinok. 764. 30 m®, 25 m°.
765. 6 nuiB. 766. 31 xM/rox. 767. 10 xm/rox. 768. 3 kM/rox.
769. 2 km/rog a6o 2,25 km/rog. 770. 60 xm/rox, 40 KM/Tox.
771. 60 xm/rox. 772. 60 xm/rox. 773. 8 km/ron. 774. 32 km/rop.

775. i 776. % 777. 45 xuis, 36 nmis. 778. 15 rox, 10 rox.

779. 21 rox, 24 rox. 780. 80 r. 781. 30 kr. 782. 3 xm/rox.
783. 5 rox. 784. 4 rop, 6 rox, 12 rox. 785. 80 km/rox. 786. 24 ne-
tayi. 787. 12 roz. 789. 6. 804. 3) a1 810.4)1, 2, 3. 813. - 5
3 a(a+12)
814. Vkasziexa. Posrasinbre pisHUIIO JiBOi i mpaBoi wacTus

JS_—O:;—J—E. 890. 1) —5; 5; —-1; 1; 2) —10;
10; —22; 22.891.a =1. 892. a = 3.

maHOl piBHOCTI. 867.
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. Bianosiai no 3aspaHb y TecToBin hopmi
«lepesip cebe»

12

10 | 11

9

8

Howmep 3amaui

BB AFADEANBIET L BUE R | B

B-EE B R A B B BB B A
= o Nt o N - o e L

B.pB U BBl B ALBT B A B

B BB A B Al B AsbelR 1B | A
PlBlLAIBIALIBLIAGB I ANPYTE |'B

Howmep
BaBJAHHA | 1

1
2
3
4

5
6
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’.I'Ipenme'ruuﬁ NoKaX4ukK

Bepmmuua napa6osu 92

BiTku rinep6oan 81

— mnapaboau 92

BuHeceHHA MHOYKHUKA 3-II1/] 3HA-
Ka KopeHsa 126

Bupasu apo6osi 5

— paniosansHi 6

BuracruBocri apudpmMeTrudHOTrO
KBaZ[paTHOrO KopeHs 118

— CTeleHd 3 IMIINM MOKa3HHUKOM
70

BreceHHA MHOMXHHKA IIiJi 3HAK
Kopens 126

I'inep6ona 81
I'padiuanmii MmeTox po3B’A3yBaHHA
piBHAHL 82

AucKpuMiHAHT KBaJPATHOTO PiB-
HagHA 157

— — Tpuunena 177

JobyBaHHA KBaZPATHOrO KOPEHA
97

HonycTumi 3HaueHHs 3MiHHENX 6

Jpi6 panionansanit 6

— HECKIHYeHHHUH JeCATKOBHM
Henepiogmuyruin 111

— — — mepioguunwmii 110

JdsineEenns Bix ippamionansHOCTL
B 3HAMEHHUKY Apoby 129
3HaK KBaJpaTHOro KopeHs 97

Kopius xBagparauit 97

— — apudpmernyauit 97

— KBaZpaTHOro piBHsHHA 150
— — Tpuunena 177

Meropn 3aminu aminnoi 184
MuoxuHa fgiicaux guces 111
— HaTypajJbHuX uncen 108
— panionanbHux yncea 109
— minux yucen 108

(O6epuena nponopniiaicTs 79
OCHOBHA BJIACTHBICTh PAIliOHAJB-
HOro Apody 11

lapa6ona 92

IIepiox xpoby 109
ITigxopereBuit Bupas 97
IMigmuoXKmHEA 109
ITopsimox umcia 63

Pipaanns 6ixsaapaTae 183

— KBajgpaTHe 149

— — 3BegeHe 150

— — HemoBHe 150

— pamioHaJibHi 53

— piBHOCHUJIBHI 52

Posknafmanusa KBaApaTHOrO TPH-
YieHa Ha JiHi¥HI MHOXXHHAKHA
LT

Crapgapramit Burasg yncaa 63
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MpeaMeTHUI NOKAX4MK

Creninp 3 ninmum Big'emauM mo- Popmyna KOpeHIB KBaZpaTHOro
KasHuKoM 62 piBEAHHA 158
— 3 HYJIbOBUM NOKAa3HUKOM 62
Ypcna miftcni 111

Teopema Biera 167 — ippanionanssi 110

— obepHeHa O TeopemMu Biera — marypansmri 108
168 — paniosansHi 109

ToroxuicTs 11 — mini 108

ToroxxHO piBHi Bupasu 11



Hoaartok. OpieHTOBHE TeMaTU4He

NOYpoYHe NnaHyBaHHA

, N° [_ 3MiCT HaBYAJIBLHOI'O MaTepiany Bimsiess

_3/11;, (i TOAYH

! 4 I. Pauionansri Bupasu (32 rox)

1 | PanionanbHi Apobm 2

| 2 Ocrosna BJIACTHBICTL DAIIOHATBHOTO APOGY 2

! 3 | HomaBaHHA i BigHiMaHHA pallioHAJIBHHUX 9

) 'ADOﬁl.B_Q OJHAKOBUMHU 3HAMEHHUKaMU

; 4 1JJ,’o,u;aBamm i BifHiMaHHSA paioHAJIBHUX 4

| apo0iB 3 piBHMMU 3HAMEHHUKAMM

r,,,5,,@Iem&tnqgg_gm_nmaaggﬂ N1 1

‘ ;Mﬂoxcefma i giieHHs pamiOHANBHUX

' 6 npobis. IligHeceHHs PALiOHAIBHOTO APOOY 3
_,,,,A‘IJIQ CTeneHs

1 ' ToToxHI IepeTBOPEeHHsI panioHaJIbHUX 5

= B0 0 - BRI MG,
[ 8 {Temaxn‘me oniHoBaHHA Ne 2 ]

' ' PiBHOCUNBHI piBHAHHA. PanioHanbHIi 9

‘ I plBERER L

' 10 | Creniup 3 miaum Bix’ GMHKM_EQ_KaBEKKQMA,‘,,___B_.,,,ﬂ
11 | BracTuBOCTi CTeNeHsA 3 MiJMM IOKAZHAKOM 3
12 wd‘-’ynxum y= E'ra ii rpadik 3
13 ITemamHﬂemuHmanHﬂ Ne 3 1

}
|

‘ IL. Kpagparni kopeni. [liiicui uncaa (14 rox)

14, CDymcmu x*raiirpadik

L - | KBaZpaTHWN KOPiHB

L lfii‘Iuc.nOBLMnomnuL

| KOpeHs.

2

1KBanpa'rm KopeHi. ApudmMeTuaHUn 9

2

17 BractuBocTi apudMeTUIHOTO KBAJPATHOTO 9
18 'Toros;xHi mepeTBOPeHHs BHpasiB, AKi mMicTaTs 3

,,,QJCBMDEIHLKQD_QHL___

250



- 3micr

IR R R R e B e b S R e O e

§ 1. PauioHanbHi Bupasu
1/ P AT OBEANEBRIIDODM & vetia £ vatipiisticin + dehvTahm nsiaie s e

2. OcHOBHA BJIACTUBICTH PALiOHAJIBLHOTO APOOY. . . .

3. JoxaBaHHA i BifHIMaHHA paliOHAJIBHUX
Ipo0iB 3 OMHAKOBUMHY 3HAMEHHUKAMH. . . . . . .
4. NoxaBaHHA i BifHIMAHHA panioHaJIbBHUX
Apo0iB 3 PIBHUMH 3HAMEHHUKAMH . . . .+ . . . .
3asdannsa 6 mecmosiii popmi «Ilepesip cebe» Nel . .
5. MBOXeHH i JiJIeHHA paliOHAJIBHUX APOOiB.
IligHeceHHsA panioHAJNBLHOTO APOOY
O CTeNEHES (0. S tni i sisiasn, A ianaaii ey
6. ToTOoXHI MepeTBOPEHHSA
PANIOHATHHIX BHPASIB: ~ o o/ sisisis ohniivlitara s'e
3asdarns 6 mecmosiii popmi «Ilepesip cebe» Ne2 . .
7. PiBHocuibHI piBHAHHA. PamionanbpHi
DIBESEER 5 o5 onaspia s s op b5 stisisak mias it vae o vt eide
8. CreniHp 3 HiJUM Bif’€MHUM IIOKA3HUKOM . . . .

10. dynKuia y = %Ta VEEA 10301 0) bl ORISR AR Gl SR

" Basdannsa 6 mecmosiii popmi «Ilepeaip cebe» N3, .

§ 2. KsapparTHi kopeHi. JicHi 4yucna

11. Pyeknia y = x*raiirpadic ............
12. KBajipaTHi KopeHi. ApudMeTHIHUN
RBATDATHHW RODIHE. &0 ot Wi @i ora s SR
e Yu poeryTek y ropoai pagurkanu? . .. ... ....
135 IHCHOBI MEGRSHRI e A0 AR Rl o s R
e Biaxpurra ippauionaisnocri
14. BiaacruBocTi apudMeTHIHOTO
KBANDATEOPOVKOPORE s) i ke aiasitssliolatia s hatariots

252

. 26
. 34

. 36

. 43
. 50

LS
5.0
9. BiacTHBOCTI cTeneHA 3 IiJIUM MOKA3HUKOM . . . .

70

. 48
. 88



3MmicT

15. ToTosxHi mepeTBOPEeHHA BUpPa3iB,
AKi MICTATHh KBaZ[PATHI KOPEHi . .. ........ 126

16. ®ysKIia y = Jx raii TDADIRL S Sl ohvie ke sts 139
3asdanms 8 mecmosiii popmi «Ilepesip cebe» Ne4 . . 146

§3

KBappartHi piBHSIHHA

17. KBagpaTHi piBHAHHA. Po3B’A3yBaHHA

HENOBHUX KBAJAPATHUX PIBHAHB. « o« « + ¢ v « + + « 149
18. ®opmysa KOpeHiB KBaJpaTHOrO PiBHAHHA . . . . 157
19. TeopeMa BieTai . trd i fod RIS s Gy, 167
3asdanns 8 mecmosiii popmi «Ilepesip cebe» Ne5. . 175
20. KBanpaTHRW TDMIIICH oiie s ol st lalelisfls et jet srieiial) s s 1 Ly
21. Posp’sisyBaHHSA PiBHAHB, AKi 3BOJATHCSA
N0 KBAXPATHHX DIBHEHB: e /s o sha et o 0o o 183
¢ Posp’siayBaHHS PiBHAHL METOAOM
b a b a0 11 (o) R T e Y T R TRe R as 190
¢ Taemua 36pos Cuumniona [ans Peppo. « - - .« . . 193
22. PanmionaibHi piBHAHHA K MaTeMaTHYHL
MOZEJIi PEAIBHUX CHATYAIIM. « « v ¢ v v v o v v v o™ 195

3asdarnns 8 mecmosiii popmi «Ilepesip cebe» Ne6 . . 202

BnpaBu fyist IOBTOPeHHsS Kypcy anrebpu 8 kjacy . . . .. 206
BigoMocTi 3 Kypey alreOps 7 KJIACY « « « v o o o o o o o o o & 224
BIATORIZTI TA BRABIBICH i1 & (st viiites shsr el adsbiane v v oy SUIEEEL 0 239
Bigmosiai xo saBxaHp y TecToBiil dopmi

I T O YA e e sl SR R A i s DR e e 247
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