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HNIAHOBHI BOCbMHEJJIACHHEKH 1 BOCBMHEKJIACHHIII!

Mareplan nmiapydHHKa, 38 AKHM BH BHBUATHMeTe ajarebpy v
8 KJjacl, NoALIeHO HA TpH naparpadH, AKl CKIaIAITHCHA 3 IVHKTIB.

KoHEuH NVHKT pO3NOoYHHAETHCA BHKJIAJ0M TEOpPeTHYHOI'O Ma-
Teplany.

' [[uM 3aEAYKOM BUALIEHO O3HAYEHHS, TREPIMKEHHS TA Mpa-
BHJIA NYHKTY, AK1 noTpibHO 3po3ymiTH 1 3anam’ ATaTu.

-I—l-’

JBepralTe TAKOM OCODJIHMBY VBary Ha TeKCT, HaBeJleHHH Ha
seneHoMy Tjil. KypcuBoM y TeopeTHYHOMY MaTepiajl BHALIEHO
cJIoBa, AKl 03HAYalOTh MATEMATHYHI TEpMIHH.

Q lleak]l OYHKTH MICTATH AONATKOBHI MaTeplaj, NoJaHHH
' nig pyopuroro « Ias Tix, XT0 Xoue 3HaTH Oinbiies.

IMlob spoaymiTi, sanam'ATary # CHCTEMATH3VBATH Ma-

ﬁ Teplaj, AaiTe BIANOBIJAL HA 3alMTAHHA, YMIIEH] HANIPH-
KIHIIl TeopeTHYHOI YACTHHH NIVHKTY.

ITicna TeopeTHuHOro Marepiany poamimeno pybpury «Ilpu-
Kaadu poae azanna enpaér. BoHa nMonoMoke O3HAHOMHTHCH
3 OCHOBHUMHM BHJIAMH BIpas, cnocofaMH X po3B’A3yBaHHA Ta Ha-

BYHTH NpaBHJIBHO 3anHcyBaTH po3B asaHHA. IlouaTor 1 KiHens
pO3B A3aHHA KOMHOIO 3aBJaHHiA NO3HAYEHO 3HAYKOM ( @ ).

IlpounTaBmin TeopeTHYHHH MaTeplaZ 1 NMOMIpPKYBaABIIN HaJ
3pa3KaMH poO3B A3aHb 3ajla4, BApPTO CHNOYATKY PO3B A3aTH YCHI
BIIpaBH Ta NpOCTIUIl 3ajlavl, a BIATAK NepeXoAUTH 10 CKIAaJHIIIHX.

Baaukamu (1), ), 3) i @) sumgineno sapnaEEA, AKi Biamosiga-
I0TH IOYATKOBOMY, CepeJHbBOMY, AOCTATHEOMY i BHCOKOMY pPiBHAM

HAaBYAJBHHX JOCATHEeHb. 3aBJaHHA A ]'.'IﬂﬁﬂTH B napi No3HaAYEeHO

3HAYKOM (", & nJd pobOoTH B rpyIill — 3HAYKOM ﬁi}

© KpaBuyk B. P. Ta iH.
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Axmo nig yac poss'A3yBaHHA SKOICh 3a/1aUi BM HATPAITATE HA
TPYAHOILL, NeperasgHdbTe Matepianu pvopurku «Ilpukaanu poss’s-
3aHHA BIpaB#», 4 TAKOM CKOpHcTalTecHd cXemMaMH, MiJKAZKAMH,
nopajmaMu.

IIna camocTiitHOl poboTH BIOMAa peKOMEeHJ0BAHO 3aJla4l, HOMe-
PH AKHX BHALJeHO CHHIM KoJabopoM (Hanpukaam, 175).

IlepeBipuTH CcBOl 3HAHHA H YMIHHA po3B A3yBaTH 3ajadil
’%‘h MO3KHAa 3a JOINOMOroK iHTepaKTHBHHX 3aBAaHL. l[lo Ta-
1

¥

KOI'O 3aBlaHHA B NYHKTI DasKaHo 3BepTaTHcsA ToAl, KOJIH
onpaneTe Tl 3aja4l OVHKTY, AKl oMYy nepeayioTh.

Pybopuka «llomipryiTes» nos szaHa 3 ocoDIMBHM aclek-
TOM MareMaTH4YHOI miaroropkn. OCHOBHHM JJI8 po3B f-

3aHHA 3a4a4 1€l pyOpHKH € BMIHHA BHXO/UTH 3 HECTAH-
HAPTHHX CATYAILLH.

3aBepllye Marepian nvHKTY pvOopuka «Bnpasm ana no-

{.} a BTOPEHHSA» , AKA JOMOMOMe NeploJH4YHO NOBTOPKBATH OC-
HOBHI BHH BIOPAB 1 MOTYBATHCA /10 BHBYEHHA HOBHX TeM.

NMeaki nyaxkTu micrars pydpukry «Ilikaso spaTu», 3 axoi
! BH MOZETe Al3HaTHCA Npo NOXOAeHHA MaTeMaTHYHHX
<"/ mnoHATH i TepMiHIB, & TAKOM PO BHECOK VKPAIHCHKHX

YVUYEeHHX Yy PO3BHTOK MATEeMaATHYHOLl HAVKH.

Cgpol 3HAHHA MOXKHA DEepeBipUTH, PO3B A3aBIIH 3a8daHHA 0N
camonepesipru, yMileHl HAOPpHUKIHI KOMHOr0 naparpada.

Buguaiite anrebpy i3 3ag0BOJIEHHAM.

Baxxaemo yemixis!

© KpaBuyk B. P. Ta 1H.
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$ 1. PAIIIOHAJIBHI
BHPASH

Onucyioun pealbHi nNpouecH MOBOK
MaTeMaATHKH, YacTo OTPHMYIOTh BHpa-
3H, AKi MicTATH {10 AlIeHHA HA BUpa3 3i
aMiHHUMH. ¥ nbOoMYy naparpadi Mu poa-
raajaTHMeM0 caMe TaKkl BHpa3H.

Bu gisHaereca:

s 10 Taxe Apobosuii Bupas, Apib, paiio-
HaJlbLHHUH BHpas;

s AK 3J1HCHIOKTE TOTOMHI NepeTBOpEH-
HA pallloHANbHHUX BHpa3iB.;

s AK pO3B A3VIOTH PIBHAHHA 3 Ap0DOBH-
MU BUpa3aMH;

e 10 TaAKe CTeNnlHb 13 NIIWM NOKA3HU-
KOM Ta AK1 HOro BJIACTHBOCTI;

» npo GYHKLIW y = % Ta il BIacTHUBOCTI.

© Kpasuyk B. P. Ta iH.
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b PAIIOHAJIBHI BHPA3H. PAIIIOHAJIBHI IPOBH

1. Hixi, gpobori Ta pauionaasHi Bupazmn. Posrnanemo asi
rpyny BHpas3lB:

(EI-FEJ; oct; 2x(x—y): m:4; k; 3]

Bupasn nepmoi rpynu — yini supasu — MH pO3TAAJATH B
choMOMY KJaci. Takl BHpasH MOXKYTh MICTHTH A1l JogaBaHHA, B1J-
HIMAHHS, MHOMEHHS, NiAHECeHHA 0 CTeleHH 3 HATYPAILHUM M10-
KA3HHKOM, a TAKOK 110 JlJIeHHA, ajle TIILKHY Ha YHCI0, BIAMIHHE
BiJ HYJIA.

Bupaau apyroi rpynu BifipisHAl0TECH Bij HinUX BUpa3iB THM,
110 BOHKM MICTATH JA110 A1JIeHHS Ha BUpa3 31 aMiHHMMHE,. Takl Bupa-
31 HASUBAIOTE dpoloduMi PAUIOHAIBHUMU BUPA3AMU.,

ILini i gpoboBi panioHanbHi BUpa3n HASUBAIOTL PAUIOHAAbHU-

MU sUpPpdIAMU.

b + a? %+ a’
Hinuit supas Hpobosuit eaupas
PosrnsHemo paniioHa/kH1 BHpasH ab 3 oa . Boan €

.
a+b’ x(y+2) T
YACTKAMH JBOX BUDA3IB, 10 TOrO 3K [Ail0 AijIeHHS 3alUCAHO 34 J0-

NoMOro0 pucku apody. Taxki BHpasu HA3HUBAIOTE dpolamu.
A
B
BHpa3H 31 SMIHHMMH, TO BHpa3 A HA3UBAIOTh YUCCAbBHUKOM Opody,

Arxmo maemo apib —, ne A1 B — geari unucijosl supasu abo

a Bupas B — snamennurxom.
ab
a+b

= © KpaBuyk B. P. Ta iH.
© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »

OTxe,

npid 13 yHcensHAKOM ab 1 sHaMeHHEHKOM a + b.



I. Payionaashi supazu. Pauionaasvui dpobu

I pid, ynceNbHUK 1 3HAMEHHUK SKOI'0 € MHOIOYJIEHAMHE, HA3U-
BAKOThE payioHaabvhum dpobom. Hanpuknan,

4 a+b -ad x b _ panioHanbHi 1pobu.

x+3' a-b’ ;Iﬁ+j;y+y£’ a’ 3

9
a—2

2. lonycrumi 3HauenHs aminanx. Posrnsnemo Bupas

HH!_'I_I;{J a= 3, TO 3HAYEHHA BUPAaA3V JOPIBHIE: ——= = .

5

3_2 9

AKIIO a = —6, To 3HAYEHHS BUPASY JOPIBHIOE: — ﬁﬁ* o= —g.
5

5 MOKHA 3HAUTH aa8 OVAL-AKOro 3Ha-
ﬂ -

YeHHHA @, KpiMm a = 2. dkmo a = 2, To 3HaMeHHHK d — 2 JOP1BHIE

141

SHaueHHA BHpa3y

HYJI0, & Ha HYJb JIIHTH He MoskHa. KakyTh: AKIno a # 2, To BHpa3s

i. Mae amicm, a akmoa = 2, To BHUpa3 HE MAE s.uicmy. SHAYEeH-

a—2
HA 3MIHHHMX, V18 AKX BHPAS Mae 3MiCT, HAZUBAIOTE JONYycmuMmL-

MU 3HAYEPHHAMH 3MIHHHX.
l Osnavenna, Jonyemumumu SHAYERHAMU 3MINKILX BHPaA3y Ha-
ANBAKOTH TAK] IX 3HAYEHHHA, ANA AKHX BHPA3 Mae amicr.
2

yHeaa, KplM yncaa 2.

Orxe, v Bupasi JONYCTHMHMMHM 3HAYEHHAMH 3MIHHOI € BCl

HNonyeTHMHUMH 3HAYEHHAMH 3MIHHUX OY/AL-AKOr0 Yi1020 BH-
pasy € Bcl YHCJIA.

HonyeruMuMH 3HAYEHHAMM 3MIHHUX dpolog80z0 panioHANL-
HOT'O BUpa3y € BCl UMCcJIa, KpiM THX, AJA AKHX JOP1BHIOE HYJIO
JHAMEHHHE Xoua O ogHOoro 3 apobiB, 0 BXOAATE A0 AaHOTO BH-

pasy.
3. Toro:xnuo pisrl BHpasn. ToromxkuocTtl. Posraasemo niamia
Bupas 2(x — 2) + 4. Ockinsku
2(x—2)+4=2x—-4+4=2x,

TO JAJA OVAbL-AKOr0 3Ha4YeHHA 3MIHHOI X BI1ANOBIAHI 3HAYEHHA BH-
pa3is 2(x — 2) + 4 1 2x nopiBHWIOTH 0JHE ogHOMY. Taki ial supa-
3 MM HA3UBAJHW TOTOMHO PIBHUMH,

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

A AKl 1Ba He I1J1 BHpA3H BBAYKAKTE TOTOMHO PIBHHMH?
2x-2)+4 ; 2x

x—1 x-1
MH 3HaUYeHHAMMH 3MIHHO]I 000X BHUPA31B € BCl 4HCAa, KpIM 4HCIA
1. I1i Bupasn MawThH OAHAKOBl 3HAMEHHMKH H TOTOXKHO piBHI 4YH-
cellLHHKH. ToMy AMA KOMKHOrO donycmumozo 3HaAYeHHA X Biano-
BilHi 3HAUEHHA BHPAa3iB NOpiBHIOWOTE OfHe ogHoMYy. Taki Bupasu
HasHBawTh MOMONHO PIEHUMU,

Poarnsinemo gpoboBi BHpasH . JonyeTHMH-

( l Osnayenna. [IBa BHpasH HA3HBAKTH MOMONCHO PIEHU ML, AKII0
A 6yab-SKHX JONYCTHMHX 3HAYeHb 3MIHHMX Bignoeiani ana-

JeHHA IIHX BHPA3IE JOPIBHIOTE OJHE OIHOMY.

Ao aBa TOTOKHO piBHI BHpasH ax _2{+ 4 1- 2x T CIIOJIVIHUTH
X - X -

3HAKOM ¢«=3», TO OJIepsKHMO pP1BHICTE
20x-2)+4 2y

— 1
x—1 x=1
ARd € [I1PpaBHJIBHOW [AJ1H EFII;]:.—HHH]{ ,HEHFETHMH}L JHAYEeHL X. Tﬂ_l:'l.'..':,i"
PIBHICTH HASHBAIOTE MOMONHICMIO.

[ Osnavenna. PispicTs, AKA € HABHOIW A8 OVIbL-AKHX T0-

. , npas i 13

p-5 NYCTHMHX IHAYEHL IMIHHHX, U0 BXOAHTH 10 Hel, HAZMBAKTH
MomoM3cHLCnIo,

Hanpuxnapn,
2ab-a  2a°b Xy Xy

3a-3b Oab’ +?_ yf = i:.I_H-].(.I-!—y-}- TOTOHHOCTI.

Ipuknadu pose’'azanna enpas
(a-b)a+b)+b°

Bupara 1. 3uailiTu 3HAYEHHA BUPA3Y z
a+

, ARIIO:

1)a=8; b=32; 2)a=10,6; b=-0,6.
| ¢ CopocTHMo naHWil BUpas: }
| (a-b)a+b)+b® _a*—b*+b* _ a° l
| a+b a+b a+b’ |
) S B B B8, o B e O |
e P atp 8432 40

© KpaBuyk B. P. Ta iH.
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I. Payionaashi supazu. Pauionaasvii dpobu

| _ T g 0,6° _ 0,36
2) dAxkmo a =0,6;: b 0,6, To e ﬂﬁ {}ﬁ 0 He

ME.E E.'EH[i.ET}T {,IUI.H JAaHHUX 3HAYeHb 3MIHHHX 3HAYCHHA BHPpasy Hj

o o e o om oo e = e e oo PRI R T e e S T T e, PO a Eoom e om o o o om o

Bunpaga 2 BﬂaﬂTu JONycTHMI 3HaUeHHA 3MiHHOI v BHpasi:

2a—1, y+2 y+4 x+4
*) ﬂ2+u' Ely 1 Y- 3 3).:: +E

@ 1} Bﬂaﬁﬂeun 3HAYCHHA u, oA AKHX 3HAMEHHHEK ﬂpﬂﬁ}.? Io-
piBHIOE HYJII0. LA nboro poss’syxemo pisaauusa a* + a = 0:

ala+1)=0; a=0 abo a=-1.

OTrxe, gfonycTHMHMHM 3HAYeHHAMH 3MIHHOI @ € Bcl 4HCia,
kpim —11i0.

2) 3HaMeHHMEK nepmoro Apody AOpiBHIOE HYII0, AKIO ¥ = 1,
a npyroro — Armo y = 3. ToMy fonycTHMHAMH 3HAYEHHAMH 3MI1H-
HOI y € Bei unena, Kpim 11 3.

3) x* + 8 =0; x* = -8 — ropeHiB Hemae. OcKinsKH ANA
OVAL-AKOr0 3HAYEHHA ¥ 3HAYCHHA 3HAMeHHUKA x° + 8§ He nopis-
HIOE HYJK0, TO JOOVCTUMHMMH 3HAYEHHAMM 3MIHHOL X € BCl YHCJIA.

BxazaTn gonycTHM1 3Ha4YeHHA 3MIHHOI V BHpasax MOKHAa
TAK:

E 1)az-1;a=20; 2)y=z1;y=3; 3)x — dyab-AKe YHUCHO.

e e ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™ e ™ e o ™ ™ e ™ e ™ ™ ™ e ™ e e ™ ™ ™ ™ ™ ™ ™ e ™ ™ e o e ™ ™ ™ ™ ™ ™ ™ o e ™ o™ o™ e o e e e . ™ e ™ ™ e ™ ™ o™ ™ e e o™ o e . ™ ™ e ™ e e e ™ o ™ ™ e

1. HaseziTs npHEJIagn HDIIHX panioHANLHHX BHpPAa3lB;
npofoBUX pallioHANBHUX BHpasin; npobis.

2. Axnit api6 HasuBawTE panioHansHUM Apobom? Hasge-
IiThHL NPHKJAAH palioHANBHAX Apobis.

3. lllo HasuBaAKOThE AONYVCTHMMMHM 3HAYEHHAMHM 3MIHHHX
MeBHOTrO BHpa3y?

4. ki nBa BMpasH HAZHBAIOTE TOTOHHO PIBHHMH?

5. lllo HazMBaXOTHL TOTOMKHICTIO?

{{¥Yenmo

1. ikl 3 HaBegeHHX BHpa3slB € LiauMu BupasaMmu?! lpobosuvu?
PaniomaasauMH apobamn?

1) a+b. 2) X 4 % 3) 4 _ 2.
& ) 3 +X3 ) &~ k%

© KpaBuyk B. P. Ta iH. B —
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& 1. PayionaavHi supaiu

L. i) 2 __. e
1) (-2~+b)-a, 8) gy 6) LZ,
2. Jlna axux 3HAYeHb 3MIHHOL He Mae 3MicTy BHpa3:
8, 9-x, 2 b
1) ¢’ 2) x-1’ 3) b b-— 2?
Hagapith fonyeTuMi 3HaMeHHA 3MIHHOI /I8 KOX¥HOI'0O BHpaasy.
10

SHalIITE 3HAa4YeHHSA BHpasy — , Akmoa=10; a=-1; a = 2.

4. ki3 HaBegeHHX piBHOCTEH € TOTOKHOCTAMH?

a+da _ 4a . n-3n _ an b _ b
1 a-1 a-1’ “ n+2 n+2’ Elﬂ{ﬂ+b] a’+ab’
{12

5. BuaiijiTs 3HAUYEHHHA BUPA3Y:
22

1].1: ﬁ,ﬂﬁmn.r=l};x=5:x=-3;
2) Eﬂi,ﬂﬂmnaﬂd b=2; a=—4,b=86.

6. SBualigiTs, 3HAUYEHHS BHpPAa3y:
E

1) yArmpo y=0; y=-1; 2) 2#+E,m{mnb=ﬂ;f=4_
4 2h—c
7. BanosHITh TabIMILO;
x —2 -1 B | 3 1,5 2
_x
x+1

8. 3anoBHITE TAOIHIIO:

a —4 =} 2 S 1 2 2,5
i
a—2
9. JdpaigiTes JonycTHUMI 3HAYCHHA 3MIHHO]L V BHpa3si:
u 3 2:;: +1, ok |
L) %) x-2° ®) 3k+6°
m : L A, 11x
4) {m—l]{m+1}' 5] b+1 . 2b’ E} x24+92

© KpaBuyk B. P. Ta iH.
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I. Payionaashi supazu. Pauionaasvui dpobu

10. Bﬂaﬁ,n,iTL ,ﬂ,ﬂﬂ}"ETHMi 3HA4YeHHA 3MIHHOI ¥ BHpasi:

=3 & I ., c+2 a+1l
1} y+3’ E] x x-2° %) ele+3)° 4 a*+1

11. OnepaTop Hadpar 45 cTOpiHOK TekcTy 3a k roa. SanHmIiTsL v
BUIJIAA1 BUpa3y KiJlbKiCcThE CTOPIHOK, AKi onepaTop Habupas
3a 1 rog. 3HANAITE 3HAYEHHA LOIO BHpa3y, aKuo k=9,

12. Arromobine npoixas 195 kM 3a { roa. 3anumirs v BUrasii

BHpa3y MBHAKICTE aBTOMO001NIA. SHAWAITL 3HAYEeHHA IBOTO
BHpasy, AKIo ¢ = 3.

{3
13. BmailiniTes gonyveruMi 3HaueHHS 3MiHHOI ¥ BHpasi:
dr+1 8a y-9

1 : 2 : :

}f 4 ]uz—ﬁa }{ -6y

2b = 3k m—6 m

4 + b 1+ - 6 - + .

}\b|+3 “ k| —2 P |

14. 3ualigite jonyeTUMI 3HAYEHHA 3MiHHOIL YV BUpasi:

3x 22+ 7 10-b aa a+1
1 ; 2 ; 3 : B! i .
) x’ +6x ] 9 2° ) b|—5 ) a’ -4 a
15. \3anuiiTh panioHAJLHHE Apid 3 oAHICIO 3MIHHOIO, J0-

= NyCTUMHMHM 3HAYEHHAMH AKOl €: 1) yel uncna, kpim 3;
2) vel anena, kpim —1 1 3; 3) ycl uncaa.

16. Banumirs panioHanbHHNA Apid 3i aMiHHOWO X, JOOYVCTHMHMH

3HAYEHHAMH AKOIL € Bel umena, Kpim: 1) x = 5; 2) x = -2 ra

x =2,
17. 3HailiniTek 3HAYEHHA BUpAa3y 51 _—IE , akmo x =-0,4; x= 1%.
18. 3HaiijliTe 3HAYEHHA BUpPasy 2a —1 yakmo a = —0,2; a= g.

3a+1’ 3

19. 3BuaiigiTe 3HAYEHHA BUPA3Y e n};ﬂn[l +m) , AKIIO:

1ym=67T; n=-6T: 2)m=15,75: n=0,25.
20, 3HalgiTe 3HAYEHHA BHpasy X —2xy+y : , AKIIO:

1) x = 84; y = 84, E}.f= 12,5; y = 2,5.

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

21.

=

A .h laTepaKkTHBEHE 3apmadaAa 1
]

24,

28.

29.

30.

¥ MarasmH ODpHEBe3JH 19 2 coKy B MaJHX nakerax 1 20 a1 —
vy BeukuX., CRiNBKH BCHOrNO NAKeTiB COKY NPHUBE3JIH B MATa-

3MH, AKINO KOMHHH MaJHl NaKeT MICTHTE @ J1 COKY, a KO-
HHUH BeauKuit — b a?

Ilepmmit BeperatT BurotoBuB 480 niaacTHKOBHX NAAINIIOK 3a

n xB, a apyruit — 640 nnamok 3a m xB. CKINBKH IUISIIOK
BUrOTOBJAANHK 3a 1 XB 00MABa BepcTaTH pasom?

Karep npoiimmor 25 kM 3a Teuiero piuxke 1 20 KM nporH Teuii.
SHAlAITE Yac pyXy Karepa, AKINO Horo MIBHAKICTE V cTOAYI
BOJI1 IOPIBHIOE X KM/TO/1, & INBHAKICTE Te4il piYKH — y KM,/ TO/I.

Pamionaasui supaszu. Panionaasui gpodu

SHaliTeL fonyeTuMi 3HAYEHHSA 3MIHHOL v BUpasi:

2b-9 2x-1 a+a3
2 - 3 ;
Do’ }\x+3\— ’ ][a—i\u
BHHﬁJ'IITL AONYCTHMI 3HAYEHHSA 3MIHHOL ¥ BUpas3l:
3y m c—2
1 - : 2 ; 3 ;
) y* -8y +16 ) 5= ) (-2 L2
2
IoeniTs, 1110 BUPAa3 4"""7 _;TI Jlr 1 Habyeae Jquile HeBij eMHHUX
x—9|+
3HAYEHB.
INopexiTh, o 1A OVAL-AKOr0 JONVCTHMOrO 3HAYCHHA @ 3HA-
yeHHA Apoby “ —4a+6 . ;o rarEuM yncToM.
a‘-6a+9

: X+ :
Hopexite, mo Bupas ———5—— . MA€ 3MicT LA 6y ab-
x'+y —4x—-4y+9

AKHX 3HAYEHL 3MIHHMX.

Bnpaeu daa noemopenna

1856, 96 175, 750
48’ 98’ 123’ 325’ 1200°

[MopisusiiTe gpobu: L i 20, 11 Ly, i 9

927 18" 24’ 15 ' 25°

O e

CropoTiTs apobu: —

e © KpaBuyk B. P. Ta iH.
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2. Ocnosna saacmusicms dpoly

31. PoaknanitTh HA MHOMKHHKH:
1) ab* — ac?; 2) x* + 8; 3) m®—4n*+ m + 2n.
32. Ogzepa Ceirases (Bonuuas) i Cunesnp (3akapnarra) BXOAATH
JIO CIMKH NpHpoAHHX gyaec Y Kkpaiaun. Hanbinsma ranbnHa
o3epa CeiTsass gopiBHIOE 58 M, a ozepa Cunesup — 24 m. Ha
CKiIBbKM BifiIcOTKIB Halbiasma rimubura ozepa CeiTaAsb Bifb-

ma 3a Haiblaemy rauduay osepa CuHepup? PeayviabTar oK-
PVIVIITE 10 OAHHHIE BlICOTKIB.

Ozepo Ceitaas Osepo Cunnesnp

ITomipxyiime ﬂ

33. Ha uapieuiit abnvai poeryres 55 abavk. 3 Hel 103BONHIOTH
apuBaTH 2, 3, 9 abo 6 abnyk. SamicTe HUX Ha A0AVHI BlApas3y

BHPOCTAIOTH BiANoBiAHO 9, 6, 2 abo 3 HoBl abayra. Yu Mo-
Ha 3 A0nyHI] 3ipaTH Bel abnyka?

B OCHOBHA BJIACTHBICTE APOBY

1. OcroBHAa BJaacTHBICTE Apody. llpuragaiiMo oCHOBHY BJIAC-
THBICTH 3BHYAWHUX [poDiB: AKIO YNCEILHUK | SHAMEeHHHUK Jpody

IMIOMHOKHTH ado NoAlIMTH HA Te caMe HaTypaJdbHe YHCJI0, TO OJep-
#HKHUMO apib, mio ﬂﬂpiBHEﬂE nanomy. Orxe, akmo a, b1 B — Hary-
ak . ak _ a

pElJIl':-Hl yHCJ1a, TO E — E 1 E — E.

AHanoriyHa BJacTHBICTL CHOpaBel/INBa 1A OyIb-aKHX QpobiE.
A came:

na Oyas-AKHX 3HAYeHb a, bi k., e b # 01 k # 0, BHROEYIOTRCA

PIBHOCTI
a_ak ak _a
b bk bk b
© KpaBuyk B. P. Ta iH. B —
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& 1. PayionaavHi supaiu

Iani piBHOCTI € TOTOMHOCTAMHM 1 BHPAMKAIOTL OCHOBHY BJdC-
musgicmb dpoly, AKY MOKHA cHOPMYITIOBATH TaK:

Axmo yHcenIsHHE 1 3HAMeHHHE Ipo0y MOMHOMKHTH ado moal-
JHTH HA BHPA3, HE TOTOXHO PIBHUI HYII0, TO OJepmuMO Apib,
TOTOXKHO PIBHHH JaHOMY.

2. Cxopouenns apobis. 3a A0MOMOrow TOTOMKHOCTI %-%
npi6 g—i: MOKHA 3aMiHUTH Apobom %, TobTo Api6 E Moxua cKo-
pomumu Ha CHOLTbHHII MHOMKHHK k YHCeJbHHKA i 3HAMeHHHKA.
Hanpurnan,

* _2n-2n _2n. a *—b* _(a+b)a-b) _
2mn m-2n m’ g’ —ab a(a—b) a

2 2 2
4n" _ 2n . ﬁi.“b a+b ¢ poromumocramu, TobTO
2mn m a- —ab a

BOHH € NpAaBHIALHUMH AI#A OVIb-AKHX JOOVCTHUMHX 3HAYEHb 3MiH-
HUX (mepma — ana OVAL-AKHX 3HadeHL m 1 n, ae m = 0, n # 0;
npyra — anada 0yas-AKHX 3Havenb a i b, nea =0, a # b).

PisHoceTi

106 ckoporuTH Apid, noTpibHO:
1) BHALINTH CHIABHAN MHOMHHUE YHMCEJBHHKA 1 3HAMEHHHKA

Apody;
2) BHKOHATH CKOPpOYeHHSA HA CHIJIBHHUN MHOKHHE.

9. SBeJleHHA ApoDIB 0 CHINBHOIO 3HAMEHHHKA. 3a J0IOMO-

ol TOTOMHOCTI %—% apio ﬂE MOMKHA 3BOJAHUTH [0 HOBOT'D 3HA-
MeHHUKa. Hanpuwrnam:
2
3x _3x-2x _ Ox apesn apibd 3x 0 3SHAMeHHHuKAa 2xy/.
I y-2x Zxy Yy

byas-aKl apobn 3 pl3aHMMH 3HAMEHHHKaAMH, AK 1 3BH4YaHHI
npoOH, MOKHa 3BeCTH [0 CILIBHOIO 3HaMeHHHKA. PosraaHemo
NpHUKJIaIH.
y ;4
3x° Y
Posze azannsa. CIHlIbHAM 3HAMEHHHKOM JJaHHX JApodiB € nody-
TOK IXHIX 3HaMeHHHKIiB, TobDTOo 3x7y. HonaTHKOBUM MHOMHHUKOM

nnA nepioro apoby € y, ana apyroro — 3x°, Topni:

© KpaBuyk B. P. ra iH.
© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »
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2. Ocnosna saacmusicms dpoly

2

Yy _yy _ Yy . 4_4-3x _12x°

EIE 3:2 o | BIEH ' Yy y ;EIE H,Izy 3

IIpukaan 2. 3BecTH 0 CIIJIBHOIO 3HAMEeHHHKA Apodn
o e
i g
8a’h 12a°h*

Posze'azanna. CninbHUM 3HAMEHHHKOM naHux apobis € xo-
OyTok IXHIX 3HAMeHHHKIB, TobTo 96a’h’. OnHark MoKHa 3HAUTH
npocrimuil coinbHuil sHamMenank. Moro mykarumMeMo y BHIJIfA-
ol OHOYJIPHA AKOMOTa MeHIIOro CTeneHs. Ja KoedillieHT nsoro
OJHOYJeHa Bl3bMeMO HalMeHIIe cIliJbHe KpaTHe KoedIlIll€eHTIB
3HAMEHHHEKIB faHux apobis, Tobro 24, a KoxHY 3MiHHY BiZbMEMO
3 HAlOINBIIMM NMOKA3HHKOM, 3 AKMM BOHA BXOJAHUTH V 3HAMEHHH-
KH apobis, Tobro Bizememo a’ i b%. Toxi cniibHEM 3HAMEHHHKOM
Ovae 24a*b”. JlogaTKOBUM MHOMKHHKOM JUIA Neplioro apody e 3b,
bo 24a*b* = 8a’b - 3b; ana apyroro — 2a, 6o 24a*bh* = 12a%b* - 2a.
MaTumMeMo:

5 _ 536 _ 15b 7 __T7-2a _ 14a
84’ 8a’b-3b 24a’®®’ 124°h® 124°b°-2a 24a’b*
[Mlo6 aBecTy A0 NpoCcTiOro CHiNbLHOrO 3HAMEHHUKA JpodH,

JHAMEHHHKaAMH AKHNX € OJHOYJIeHH, noTplOHO:

1) sraitTu mHaiimenme cninsHe KpatHe (HCK) xoedinienTtis
3HAMEHHHKIB;

2) YTEBOPHTH CHOIJIBHAN 3HAMeHHHE Vv Buraaal qooyrey HCH 1
CTeleHIB 3aMIiHHHX 3 HANOLABIIMMHE NOKASHHKAMHM, 3 AKHMH BOHH
BXOJATH A0 3HAMEHHHUKIB;

3) 3HAHTH QOJAATHKOBHH MHOMHHE JIJIA KO#HOI0 Apody;

4) NOMHOMHUTH YUCEbHUEK 1 3HAMEHHHUK KOMHOIO apody Ha

BIATTOBITHUH JONATKOBHN MHOMHHK.

IMpukaan 3. 3secTH JI0 CHOLILHOrO 3HAMEHHUEKA JApodun

3 2

E -
a‘—ab a° +ab

Posze’ azanna. PoarnaneMo HA MHOKHHKH 3HAMEHHHUE KOMHO-

ro apoby:
i 3 _ 3 2 2

a*—ab ala-b)' ag*+ab ala+b)’

© KpaBuyk B. P. Ta iH. B —
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& 1. PayionaavHi supaiu

CmasHEM 3HAMEeHHHUKOM ApobiB € nobyrok ala — b)(a + b) =
= a(a® — b*). NogaTKoBUM MHOMKHHKOM JJIA Nepioro Apody € BU-
pas a + b, nna gpyroro — Bupas a — b. IloMHOKHBIIN YHCEJIBHUK
| 3HAMEeHHHK KOKHOro apody Ha BIANOBIAHHM JOMATKOBHH MHOM-
HUK, OIepPHUMO:

3 _ 3a+b) 2 _ 2a-b)
a—ab a(@a®*-b') a*+ab a(a*-v*) *°

Ilo6 smaliTu Halinpocrimmnii cninbHUE 3HaMeHHUK Apobis,
3HAMEHHHKAMH AKHX € MHOT'O4YJIeHH, NOoTpiDHO:

1) pozknacTH HA MHOMHHEM 3HaAMEHHHE KOMKHOro apody,
AKIO 1e HeobxXinHo;

2) YTBOPHTH CHLIBHHH 3HAMEHHHEK V BHAIJIAAL AoDYTKY ojep-
MAHUX MHOMHHKIE 3 HAHOIABIINM NOKAZHMKOM, 3 AKHM BOHH
BXOJATH A0 3HaMEeHHHKIB.

4. 3mina 3HaKa yMceJabHHKA ado aﬂauemum:a apoby. Poa-

MJIAHEMO NPABHJILHY YHCJIOBY PiBHICTE 21— 1 i moxua NPOKO-

2 2
MEHTYBATH TAK: AKII0O 3MIHHUTH 3HAK YV YHCEJbHHKY ApoDY 1 3HAK

nepen npodomM, TO ojJep:KHMO Apld, 10 JOplBHIOE JaHOMY.
Y rarguii ke cnocid aMiHIOWOTE 3HAK YHCceILHHKA a00 3HAMEeH-

HHUKa Oyab-AKoro Apody, BHKOPHUCTOBYIOYH TOTOMHOCTI:
-a _ a a a

— o ce— — __—_

b b’ b b’
Axmo amianTu 3HaAK vV uHceabHUKY abo sHaMeHHHUKY Apoby i
3HAK nepej ApodoM, TO OJIepKHUMO Apld, TOTOMHO PIBHHHA JJaHOMY.

HAna mux, xmo xoue 3namu Diavue Q
J_'[ﬂnenema OCHOBHY BaacTusicts apody. Ilokamemo, mo pis-
HICTE E = % € TOTOXKHICTH), TOOTO 110 BOHA € NPaBHIBHOW AJHA
Oviab-AKMX saHavenb a, bik, neb#01 k= 0.
Hexan -E= m. 3a 03HAYeHHAM 4dacTKH Maemo: a = bm. llo-

MHOMHBIIH O0HBl HACTHHH OJep:aHol plBHOCT]I Ha kB, MAaTHMeMO
npaBUALHY piBHicTE ak = (bm)k abo ak = (bk)m. Ockineru b = 0 i

e © KpaBuyk B. P. Ta iH.
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2. Ocnosna saacmusicms dpoly

kE+0, Tobk#0. ¥ TakoMy BHIIAAKY 3 piBHDETi ak = {bk}m 3HOBY X

ak
TAKH 34 O3HAYeHHAM YACTEH MAEMO: M = E ﬂT}RE, -!J' =M= bk

Ilpuknadu poze A3aHHA énpas

Bnpasa 1. CxkoporutHu apib:

-18xy’ 10b—5a . X" +xy+y
1) Sk 2 3
) _ﬁxzyﬂ } a —41!?2 } Ia_y:il
-IE:::y _ —6xy®-3y _3y.
* 1) —6x*y —6xy*.x x’
2) - 10b-5a _ —93a-2b) -5 5 |
al—4p®> (a-2b)a+2b) a+2b a+2b’
3) .74:'E"+:-:5,=+5,.'2 2L +xy+y 1

.8
-  (x- y]{:r +xy+y’) x-y

e e e o e M S s - -

™ e e e ™ e ™ ™ ™ ™ ™ ™ e e ™ ™ ™ e ™ ™ ™ ™ ™ e ™ ™ ™ o™ ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™

¢ Ocrinexkn 42ab = Tb - 6a, TO, TOMHOXHBIIH YHCEILHHEK
3a _ 3a-6a _ 18a°
Tb Th-6a 42ab’

1 3BHAMeHHHUK aApody Ha 6a, MaTHMEMO:

3a'"™ _ 18a*
76 42ab’

™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™™ ™ ™™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™™ ™ ™ ™™ ™ ™ ™ ™™ ™ ™™ ™™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™™ ™ ™ ™ ™™ ™ ™ ™

CropoueHuii 3anuc:

Bnpaga 3. 3ecTH Jo cOiJILHOrO 3HaMeHHHKA ApodH
3 . 9
3 2 1 .
m-—n n-m

N Dm m mm o o oe o o me om e o L T Ly e om o o L e o

- - s s | =t o — -

3 _ 3 e 8 W et
m*-n®* (m—-n)}m+n) n-m m-n

MEHHHKOM ApobiB € gobyrok (m — n)(m + n). logaTkoBNM MHOMK-
HHKOM /1A nepmoro apoby € 1, ansa apyroro — m + n. Tomy nep-

it Apib sanumaemo 6e3 aMiau, a ANA Apyroro Apody MATUMEMO:

9 _ 9Ym+n) _ E{m+n]
n—m (m—-n)(m+n) mﬂ—n
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

Bupasa 4. Ilobyayvearn rpadik cbyﬂl-:u;ii, 3ajaHol GopMyJI0HD
-1
x-1"

™ ™ ™ ™ ™ ™ ™ o ™™™ ™ ™™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™™™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™™ ™™™ ™™ ™ ™ ™ ™ ™ ™™™ ™™ ™ ™ ™™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™™™ ™ ™™ ™

¢ ObOnacte BH3HadYeHHA aaHol (yHK-

il yTBOpPHOIOTE Y€1 YMcaa, KplM umcna 1.
x*-1_ (x-1)}x+1)
x-1 x-1

mMaeMo pyHKuilo y =x+ 1, gex= 1. [irpa- |

OcKinbKH =x+1; wo T AT AT T

(pikom € npaAama y = x + 1 dea Toukxn, abcum- |

ca Axol nopisHoe 1. (Ha pucyHKY 1[I0 TOYRY |

HﬂﬁpE}HEHﬂ q:]:[{:pﬂ:rEJﬂMt KpYiHedKoM. ] o

L— — — i — - o m— = T e ——— T e ——— T T —————— T ———— — T — - —— - — i — e ———— = —_—

1. ChopmyawiiTe OCHOBHY BJAACTHBICTE Apo0y.

2. ik cxkopouyiors Apobu? HaseniTs npurIazn.

3. Ak asogsaTs npobn no cninsHOro sHameHauka? Hagse-
OITh NpHKJIa.

{l{Yeno
34. Ei-:npm-i'rh npib:
2
1) Tﬁ“ 2)8b. 3 ':{{:_‘;}; 1) li‘:} .
35. 3Bexaits aApid g a0 3namMeHHuKa: 1) 2b; 2) b*; 3) ab.
36. 3BeniTh 10 CHOINBHOIO 3HAMEHHHKA Apo0H:
37. 3MiHiTL 3HAK 3HAMEHHHKA Apoby:
1) %; ) J:E_y
{2

38. Bupginite coinsHHA MHOMHHEK YHMCeJIbBHHKA TA 3HAMEHHHKA
npoby 1 cCKOpoOTITE Ap10: o
3x da 9ab, -10x° H

1) By 2) 6a’ 3) ept 4) 152"

e © KpaBuyk B. P. Ta iH.
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2. Ocnosna saacmusicms dpoly

39. Ckoporits apib:

28y° ab*e? 3xy’z
1 - 2 - 3 =3
) Ty’ ) 6bc ] 5xyz’
8a‘’c’ 10ab’c —9k*m*
4) ———; D) — - 6 g
) 12¢%a® ) ~-15a°p’ ) -15k*m*®
40). Crxoporits api6G:
1) 6m” 2) dab” 3) 18¢*n® .
3m 9a°h’ 12n* °
36xy° —15mn°* —14abc’
1 ; 5 : 6 ;
) 28xy ’ ) 40m*n® ) —21bc?
41. @ IlopaiiTe wacTKy v BHIrIIAAl Apody il CKOpoOTITE Apib:
1) ﬁaﬂbﬂ : (8a’h): 2)4dm-n : (—6mn); 3) —9xy° : (617).
42. 3BalixiTh 3HAYEHHA BHpa3y:
3
1) iﬂgﬁf , AKIo a = 48; b = 16;
2) 15x%y° : (30xy), akmo x = 300; y = 0,06.
43. SHaHAITL 3HAYEHHS BHpa3sy:
d
1) 12?:3; ,axmo b = 15; ¢ = 45;
2) 64m=n*: (16mn?), axkmo m = 0,25; n = 5.
44. Croporith apib:
a(m-n)_ blc+d) ok
WV h-n # 3b(c+d)’ %) 15k +20°
m* —mn . 6a —3b . 12a" -16a .
xy+x'y a* —b* a’-9
i 8 : 9 ;
9 xy —xy’ ) a—b ) Ta+21
10x —20 y-8 | x*+6x+9
10 -3 11 : 12 ;
T }y2—4y+4 ) o
45. Croporits api0:
ab(a+b) 3x—9, Tmn
1) cela+b)’ 2) xr-3° 3) mn-5n’
9x —6y ¢+ 2¢ ab+a’
4 : 5 ; 6 i
) 15x—10y ) &5 9 ) ab +b*
© KpaBuyk B. P. Ta iH. B —

© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



& 1. PayionaavHi supaiu

S5x+ 5y m°+2m+1 a’ —25
T : 8 -3 9) — —.
: -y ) 3m+3 ) a®-10a + 25
46. 3senirTs apib:
1) % no apameHHuka: 12p; 16p°;
2) ;E no sEamMeHEnka: 4a'; 10ab.
a
47. 3sepiTs apibd _:l‘:'_y ao agamMeHHHKa: 15xy; 3xy~; 9x°%y.
48. 3Beenits A0 cniJbHOrO 3HAMEHHHKA JApobu:
x .2 m ; 4, 3,9,
l}yl.'u:’ Elubib’ E}EEI;:“’
& 1 6 58 x i Y.
Y 84 ' 124° ®) §ab ' W °) 1847 ! 274"
9 . 4 3 . ) A |
0 a+l a+2’ 8) 2{::—1}1;1—1’ 9) ab+b  a+l’
49. 3BeniTs 10 cOiNBHOIO 3HAMEHHHKA Jpobu:
4,2 k;n.
Vgl 2) 25 ! 35°
= . 1 . 1 . 2
4 4y° ) 20xy*’ ) c+8 ¢-1’

.‘%' iﬁ [aTepaxkTHBHe 3aBanan 2
1

OcHoBHA BlacTHBiCTH Apo0y

()
20. CrxopoTtiTs Apibd:
1) x —-4x 2) 6ab—9b" 3) 25m* -4
xt+2x% 4a* - 9b*’ 25m° +20m+4’
4 By 3 3 2
1) O¢ _1; 5) 2x yﬂ Bjiy ; 6) (2m—3n) ;
1-3c 2xy" —x"y 9n —6m
x'+8, z +3z+9, -y
7) x+2° ™ 27-2* ° %) x*—xy-x+y
al. CxopoTiTh apib:
4 3
a —3a, 14b—63c 3kn—12n ,
L) 4T g’ %) W _81c ) ¥ _8k+16’
20 :
© KpaBuykK B. P. Ta iH.
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22,

06,

b 1]
-]

a8.

2. Ocnosna saacmusicms dpoly

}{2:1 b)* 5) 15-5¢, 6) __b +2ab+a’

2b—4a ’ e—27 a’*+ab—ax—bx’
BHH_iL[l,lTb 3HAYEHHA BHPA3Y:

x*—4

—, Axmo x = -23; x=1,95;

2 5x+10 &

a® +2ab+b*

, akmoa = 1,25; b=0,8.
?) a’b+ab® >
SHAMHAITL 3HAYEHHSA BUPAa3y 3a” +g‘3—, akmoa=4; a=2,5.
u -

JoeegiTh TOTOMHICTE:
1) @ +12ab+36b" _a+6b. o 8x'+1 _o. .4

a’-366°  a—6b’ 4x® - 2x+1
JNoseAiTh TOTOMHICTD:
4 2 i i
l}x fIerf . o5 s 2 mg_ﬂm=m3+2m+4.
4x" -4y 4(x +y) m* —-2m
BBE,:l;iTL Apib:
1) x+y 0 3HAMEeHHHKa: x° + xy; x* —y*; x*+ 2xy + y*;
2) -} AO 3HAMEHHMKA: b—a; a*—8&% a*—=b.
BBE,IIJTL Apio:
1) no sHaMeHHHUKaA: k° — 4; k* + 4k + 4;

k+2

2) 1 no 3HAMEeHHHEA: a° — ¢*; alc — a).
a-—c

SBeliThs 10 CHiJMILHOTO 3HAMeHHHUKa Apobu:
9 . b a . b
) 14a% * 21ab’ ) 9%y 1557
3 " 2 x i ¥
:Il.ur:“+:|:yl:-:g,.|r+§,.tE }x*—yz ' x+y
A - A 2
) i1 1-2¢ %) y'—8 1 Yy +2y+4
SBeJITE A0 CILJILHOI'O 3HaMeHHHKa Apodn:
3 . 5 a . b
1 , 2 :
) ].’lffiafn"’ﬂ3 ‘ 24m*n ‘ lﬁ.ry“ : 25x"y
3) b

© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »
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& 1. PayionaavHi supaiu

60.

61.

62.

63.

64.

65.

66.

67.

b8.

69.

{{q
CxoporiTs apib:
1) (4b—8)° : 2) _ﬂﬂ —2a*-4a+8
2ab+b* —4a-2b" a’—4a+4
CropoTtits apid:
(Em 4&} y +Ey - = 2
1) 40—t 2)
n® - s |
2 2
BuaiiiTe 3HAYeHHA BUpasy {_"' “"F"*" , Axmo m = 9,51;
m-n
n=-0,49,
IMobyavitTe rpadik dvHKILIL, 3anadol GopMyJI0I0:
_x2'-4, _H
1],!-,-"— I_I_E'r E]H—I. 2
IobynyitTe rpadik dyEKIILL, 3ananol hopMyI00 Y = :1:22: A
: ab+3a+5b+15
INopeniTs, 110 3HAYEHHS BHUDPAa3y % Eh 15 He 3ane

KaTh Bl JONYCTHMHWX 3Ha4YeHb b.

Bnpasu dns nosmopeHHs

o

ObuHCHiITh:

o_2, 1, 55, 1 45
1)—+— 2}$ = E)EE+EE, 4}48 18'
Pnan SAMITE pIBHAHHSA:
)9, 1_3,,3. 2) x(x — 4) = (x + 2)~

@ 8 1T @

Ilna mrgonn norpibro kynurn 60 napr. llepma dipma npo-
noHye napta oo 1500 rpa 3a koxay 1 4000 rpa 3a 1x gocras-
KY, a4 Apyra — Ha 9 o J0OpO4l napTH, aje DesKOoIITOBHY

HOCTABRKY. ¥ AKIH ¢ipMI BHIHIIIE KVYOYBATH NapTH?

€ aBa conasu migi it nuHKY. B oaguH cnnag Miak i HUHK BXO-
IATH V BIAHOIIEHH]L o : 2, a B IpYIrHi — V BIJAHOIIEeHH] 3 : 4.
CrxinskH norpifHo B3ATH KinorpaMis KO3 HOTO cojaBy, mmob
onepxxaTtH 28 Kr HOBOro 3 0JJHAKOBHM yMicTOoM Miai it nuHKY?

= © KpaBuyk B. P. Ta iH.
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. Jodasanus i gidnimanna dpodia 3 0OdHAKOBUMU FHAMEH HUKAGMU

HEHEPHHIEIHE —_— = &

70. Kosna 13 17 Tpoana mae nNeBHHH KOJLp.
Unu MoskHA cepel HUX BHOpaTH 5 TpOoAH
Tak, 1mob yci BOHM MaaM pisHi KoabopH
abo AKHHCH OAHH Koip?

TOTABAHHS I BIIHIMAHHS JIPOBIB
3 OTHAKOBHMH 3HAMEHHHEKAMH

1. Jlonasanusa apodiB 3 0lHAKOBHMH 3HAMeHHHKaMu. [[pobu
3 OJIHAKOBAMH 3HAMEHHHKaMH I0Jal0oTh TAK caMo, AK 1 3BU4Yai-
Hi Apo0H 3 OJHAKOBHMH 3HAMEHHHKAMH, TODTO AOAAIOTH IXH] YH-
ceJIbHHKH, A 3HaMeHHHK 3aJHIIAITE TOH caMHH:
il [ i a-—+c

%" &

PisricTs (1) € Toro:xHicTIO, TOOTO BOHA € NPABUILHONIO IIH
Oyabe-AKHMX 3HaYeHb a, bilc, ge b = 0.

3 ToToskHOCTI (1) BUNIMBaE Take npasunio dodasanHa dpobie 3
OOHAKOBUMU 3HAMCHHUKAMU:

l lllo6 nomatm apodu 3 OAHAKOBMMH 3HAMEHHHKAMM, NOTpiOHO
— JOIaTH Ixmi YHCEJJEHHEHN, 4 SHAMEHHHE 3a/JTHINTHTH TOH CAMHII,

2. Binnpimanua qpoliBs 3 oMHAKOBHMH 3HaMeHHUKamu. Biani-

MaHHHA ,Epﬂﬁiﬂ 4 OJHaAKOBHMH SHAMEHHHEKAMHA BHEKOHVIOTE Ha OCHO-

Bl TOTOAHOCTI B & & 2)
el R :

3 ToroxxkHocTi (2) BUNIHBAE npasuso gidkimanHa dpobia 3 od-
HAKOBUMU JHAMEHHUKAMLU.

Illob sigpAaTH ZpodH 3 OIHAKOBHMH 3HAMEHHHKEAMH, NOTPIOHO
2 BiJ uMCeJbHHKA 3MEHITYBAHOIO BiHATH YHCEJALHHE Bix'eMm-
HHKA, 4 3HAMEHHHE 3AJHIIATH TOH CAMNH.

3. llopanua apody y Burasai cymm ado pizEnui apobis.
Y KoyxkHIA 3 ToToxkHOCTeH (1) 1 (2) mepecraBHMO MICIAMH JIBY
1 IpaBy YACTHHH:

@fl{paﬁaqﬁvﬂ B. bPH‘lt_‘El_l% B
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& 1. PayionaavHi supaiu

Opep:xaHl TOTOXHOCTI MOXHA BUKOPHCTOBYBATH, AKIO I0-
TpibHO 3anmmcaTH Apld v BHraaal cyMH adbo pisHHIL aApobiB.
Ilpuxkaadu pose azanna enpas

Bnpagsa 1. [lonaru npodbu:
7.5 20+l  b-1 3

1.5 oX — Ey x—y
1) . o s ab = ab ab’ %) 2x -y Ex—_y'
R O e TR S ot i A e
.1]E+§._M_E;
a a a a
2a+1 b-1, 3 2a+1+b-1+3 _2a+b+3,
2) ab | ab ab ab ab ’
3) 5x—2y+ x-y _ox-2y+x-y 6x-3y _
2x-y 2x-y 2x -y 2x -y
_3C@x-y) _, .
2x— y |
Bupasa 2. Bigaaru apobu:
4n 2n+3 2a 3d
1 : .
}En—ﬂn 2n*-3n’ }.ry _._',r;r
°1)- dn 2n+3 4}1 {En+3) 2n-3 =l
2n>-3n 2n°-3n  2n°-3n  n(2n-3) n’
3a 3a  3a

2) OcKinbKH — = _ 9%
} y—x Hy—-x) =x-y

2a 3a  2a da _ 2a+3a _ S5a
=y Y-x . x=y 2=3¥ x—y x—y

, TO

e ™ ™ ™ e ™ ™ ™

Bupaga 3. [TogaTu api6 v Burasai cymu abo pisanui nisoro uucaa
3a+5 3n+1

i ipoby: 1) L 2)

n+l

| a a a a
2) 3n+1=En+3~2=3{n+1]r2=3(n+1]_ 2 _
n+1 n+1 n+1 n+l n+1

2

=3- .
n+1 :

24
@Rpaﬂt{yHB P Ta iH.
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a. Jodasanus i gidnimanna dpodia 3 0OdHAKOBUMU FHAMEH HUKAGMU

1. A gopawoTs Apobu 3 OAHAKOBUMY 3HAMEeHHUKaMu?
2. 51k BlgHIMAIOTH ApoDH 3 OMHAKOBHMH 3HAMEHHHUKAMHA ?

i Yeno
71. SHaigiTe cymy apobls:
a b 3a a x+a a
1) =4+ =5 2 + = 3 -
) 4 4 ) T X ) i d
72. SHalaliTL pi3HHIO Apo0iB:
X 8n 3n a+y y
b)—— 2 i g) ——==,
) ! | ) 9 9 ) X X
{2
73. Buxkona#Te nopasaHHA (BiaHIMaHHSA) ApobiB:
2b 3b on+3d n-2 2a-3 4a 3
1) =k 2 + : 3 o
) a a ) 3 3 ) x £ ¥
8 5 ox+4 2x+3 m-2 2m-3
) ——s 51 = : B)——-— .
) n n ) 9 9 ) k k
74. BuronaiiTe goaapaHsf (BigHiMauua) gpobis:
1}E+E; 2) 3m+5+2m—1’; 3) c+1+2ﬂ+§;
b b n n () ¥
1) E_E_u: 5) 4x+5_3x+2; 6) 2(1_11—4'
5 5 y y 3 3
79. ChopoctiTh BHpa3:
1) 2b+5+2b-5' 2) ﬁm+5_ﬁm-4_
4b 4b 3m 3m
3) a—a +5a+1; 4 bxy lﬂy;
3a-1 3a-1 x—-2 x-2
= - -
5) a-3b 3a EJ; 6) 25 ;
a+b a+b E-5 k-5
m-—2n n 2a 2c
+ ; 8 2w o .
" (m—-n)* (m-n) ) a-¢ a-¢&
76. Cnpoerits BHpa3s:
4-a 4+a Tx—2 3x-2
1 ey 2) - = 3
) 2a 2a ) 4x 4x
© KpaBuyk B. P. Ta iH. 25
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& 1. PayionaavHi supaiu

x+3y+?x+5y_ bm-1 m+4

3} | 4} - »
X+ X+ m-1 m-1
-9 5 a+3b 2b

9) s 6) e 5
k-2 k-2 (a+b) (a+b)

77. BuaiigiTh 3HAYEHHA BUPA3Y:
a—-3 3+a

1) ——+——; axmpo a = 0,5;
a a
e  2¢-1
2 - , AKmo ¢ = —19.
) c—-1 e-1 -
78. 3HaiiniTs 3HAYEHHS BUPA3Y:
-2 By42
1 +- -, AKIo b = —-32;
" T o s
y 3
2) ———- , axmo y = 17.
)yg_g g’ Tmey
79. CnopoeriTh BHpa3s:
a+3 3 Tc ¢
—r’ el
1) a-9 9-a 2) c-3 38-¢
&m 8n k* 4
3 + - 4 +—
) m-n n—m ) k—2 -k
x—4y 3x a b
) — - 6) - - .
] I_y y_I ]ﬂﬂ_bﬂ bﬂ_ﬂﬂ
80. ChopoeTiTh BUpa3s:
1) X 5 2 ; 2) 3 2 :
x-2 2-x b-5 O5-0b
o+a 5+b m” n’
8) —+——; i ——F——,
) a-b b-a ) m-n n—m
- 'ﬂ InTepakTuBHe 3asjanna 3
'i-. Nonasanusa 1 BigHiMaHuA ApodiB
’ 3 OJHAKOBMMH 3HAMeHHHKAMM

81. CnopocTiTh BHpa3s:

5y°-14 y*-10 “+yt 2xy
1) = ; 2) g =3
y—2 2-Y (x-y) (x-y)
26 :
© KpaBuyk B. P. Ta iH.
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82.

84.
85.

86.

87.

88.

89,

O1.

. Jodasanus i gidnimanna dpodia 3 odHAKOBUMU FHAMEH HUKAGMU

g | a 18a” 2"
) 2-1" a1 ) 3a—-b* 3a-b
2 2 2
5) ox” -1 2y -1 3x 6) Ba-b 2a-3b a+b

- ; - - :
2%~y 2x—y 2%x-y (5a+b) (ba+b) (5a+b)*

CopoeriTh BUpa3:

a’ a’ b*+9  6b
Nea ol %) e ot
3) n* _El—nz+ 3 .4 mrz—ET_mf:—Ef_ En .
n-3 n-3 n-3 m-—n m - —-n° m--n
SHANUIITE 3HAYEHHA BHpasy = 2b_3,51¢mnb= lﬁ.
P-b b-¥ T
22" 2a°-1

3HANAITE 3HAYEHHSA BHPA3Y , AKIo a = —3,5.

2¢-1 1-2a

HoeeniTs TOTOMHICTS:
(m+n)° " (m-n)* 4a’ 2ab 2a

b m®’+n* m®+n° 4% 4 da’—b* 4da’-b* 2a+b’
HoBeniTs TOTOMHICTE:
@0 (@-b)_ g Aedx  axt
ab ab (x-2)" (x-2)
{(q
2a -7 a—o

HoseaiTs, 1110 BUpaa - HabyBae jnunie JoLaT-

(a-4)° (4-a)

HHX 3HAYEHB.

3c° +12 ~ 12¢

(c-2)° (2-¢)°
MATH B JONVCTHMHX 3HAYEHL 3MIHHOL.

JloeeaiTs, 10 3HAYeHHA BHpa3y He 3aJe-

IlogaitiTe apid y BHrasaal cymH ado pisHHIL I1IJOro 4HCaA
i npobvy:
I 4y +5
1) 4b+5; 2) 8x 3: 3) Y _
b 2x y+2

SHalniTe vel nini aHaveHHs m, 408 AKHX 3HadeHHS npoby

3m+2 ;
- € [LAMM SHCJIOM.

m
SHAHIITE yCl HATYPAJILH] 3HAYEHHA N, 08 AKHX 3HAYeHHHA

on—6 .
Apoly -2 qpimme ooy —
»© KpaBuyk B. P. Ta iH. &4
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& 1. PayionaavHi supaiu

92,

93.

94,

95.

96.

Hikaeo 3namu -/

Boaogumup Hocunonnu

Bnpasu das noemopenun

ObunecniTe:

1)E+§; Eji_i; E}E—§+i.
b 38 14 21 9 6 12

[Mopaitre ognounen 24a’h' y surasai nodyTry ABOX OAHOYIE-
HiB, ofHHUM 3 Aakux €: 1) 6a*b*; 2) 4ab®; 3) 8b>,
Iz Kuega i Yepkae, Biictrans Mix akumu 190 kM, ogHOUACHO

Ha3ycTpid OJAMH OJJHOMY BHIXaJI® aBToDYC Ta aBTOMODLIE 1 3y-

crpinrca yepes 1 rox 15 xB. 3HaliTe MIBHAKICTE aBTOMODI-

1 X .
s, AKIo BoHA B 1 3 pasa binsmia 3a mBUAKicTs aBTO0OVCA.

ITone, nnoma sikoro 36 ra, 3acisiynm COHAMIHMKOM i KYKYpPY-
3010, JIO TOTO 3 KVKYpVIA30l0 — Ha 25 % DlabIny maomy, HiMK
cOHAMHEUKOM. CKiBKH reKTapis N0oJ1H 3acifgan COHAIITHUKOM ?

Hﬂﬁlipﬂgliﬂlf —_— ﬂ
3HalIiTh vel il 3HaYeHHS X Ta I, 418 SKUX € IPpaBUJIBHOK
piBaicTs (x — Dy — [yl = 4.

=

X710 nobope MATEMATHYHY CHMBOJIKY i BIVMAETRCA B rauboxi
IAPHHAN MATEMATHYHOTO CBITY, TOH BIIKPHE B HIf TAKHH 1Jleath-
HHH CBIT 1 TAKY BEAMUYABY NOE3110, 1 CTLIBKH eCTETHEHN H KpacH,
AK B HigKiil inmii sayii.

Boaodumup Jleauybruil

e )
[Ipodecopa JIbBiBCBKOrO VHIBEp-
curery Boaogummupa  Jlesuuskoro
axkageMik Mmuxaiino KpaBuyk HasBas
¢OCHOBONONONHUKOM MAMEeMAMUYHOL
KYyJAbmypu Hauwiozo Hapody».
Boaogmmup JleBnubkui nepmmm
HAMHCAB VEPAalHCBKOK) MOBOK (axXoBy
CTATTIO 3 MATeMATHKH, DVB pelaKTopOoM
NeplIoro VEpalHCHKOND HAVKOBOIO 4a-
COIMMCY 3 NpHPOIHHYHMX HAVK. ¥ ioro
Tl m?pnﬁpzy e noraza 100 HAYKOBHX IIpalb,
(1872-1956) Elﬂp}rqEHEH 3 ELTI!‘EﬁpH Ta CDIEHEH JJTH
cepeaHbOl MKOJH.

== © KpasuyK B. P. Ta iH.
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4. Hodasanns | sidnimanng dpoldia 3 PidHUMU SHAMEHHUKAMU

JOIJABAHHA I BITHIMAHHA JPOBIB
3 PI3HHMH SHAMEHHHKAMH

106 nopaTn abo BigHATH 3BUYAHHI ApobdH 3 piI3SBHUMH 3HAMEH-
HUKaM#, norpibHo 3pecTH ApobH J0 CHLNIBHOIO 3HAMEeHHHKA 1 JO-
natH abo BinHATH olep:KaHl ApobH 3 OJHAKOBUMH 3HAMEHHHKAMM.

Y TakuH e crnocid gomarwTbk 1 BIAHIMaWOTL OVaAL-AKl Apodn 3
pi3HEMH 3HAMEHHHKAMHM,

Hexaii norpibuo gogati apobu gl W

b
MEHHHMKH. 3BeaemMo i apobu no coijasHoOro sgamennuxa bd. Ina

NbLOTO YUCEeNBHUK 1| 3HAMEHHHK Iepuoro Apody NOMHOMHUMO Ha d,
a apyroro apoby — Ha b. Ogep:ruamo:

, K1 MAalOThL pl3Hl 3HA-

a _ad, c _be
b bd’ d bd
3HAWUYH, AK J0J4aTH ApodH 3 ONHAKOBMMH 3HAMEHHMKAMM, Ma-
THMEMO:
a +c_ud+bc_ud+bc
b d bd bd bd
OTxe,
a ¢ ad+be
s 4 bd
BiarimawoTs apobn 3 pisHHMH 3HaMeHHHKAMH aHAJOrI4HO,
a caMe:

a c ad — be

— c— —

b d bd

I Mlo6 goxaTn abo BinuaTH Apobn 3 pisHHMM 3HAMEHHHKAMM, 110-
2 TpIOHO:
1) agecTn apodu A0 CHLIABHONO 3HAMEHHHKA;
2) nonatH abo BiOTHATH ogep:EaHI TpodH 3 OTHAKOBHMH 3HAMEH-
HHEAMH.

IIpukaadu poze A3aHHA énpas

Bunpaea 1. BukoHaTH gonasaHHs (BlAHIiMaHHSA) ApobiB:

5b 4c 4 7 2 2
1) — + —; 2) =+ = 3) =i :
ac b O9x"y~ 12xy xy—-y x—-xy

© KpaBuyk B. P. Ta iH. 29
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& 1. PayionaavHi supaiu

@ 1) EILIJ]LH_HM 3HAMEHHHKOM ,rr,pnﬁm € nnﬁymﬂ iXHiX 3Ha-
MeHHHUKIB, TomMy 1oaaTKOBHN MHOMHHK AJA neproro Apoby —
b, a nna apyroro — ac.

5b " , 4c'™ _ 5b° +4ac’
ac b abe
2) CninbHEMM 3HaMeHHHUKOM Apobie € ogsouaen 36x°y”. Ilo-

NaTKOBHM MHOMHHKOM IJIA mepiioro aApoby € 4y, nnsa apyro-
0 —2%. 44 7% 16y +21x
2.3 " 2 3 °
9x"y" 12xy 36x7y
3) PoagnaBniy Ha MHOKHHKHN 3HAMEHHUKH Apobis, MATHMEeMO:

2 B 2 _ 9\ B 9\¥ ~ !
xy—-y' x'-xy  ylx-y) x(x-y)
= Er—ﬂy  2Ax-y) -2_ )
L ey ey x|
Bnpaga 2. Ilogatu v Burasani apoby supas m—1+ 2}; s |
m

™ o™ ™ o™ ™ ™ ™ ™ ™ ™ ™ e ™ ™ ™ e ™ ™ ™ ™ ™ ™ o ™ ™ ™ ™ o ™ e e ™ o ™ o ™ o™ ™ o™ ™ ™ ™ ™ ™ e e ™ ™ ™ o ™ ™ ™ o ™ o™ ™ ™ ™ ™ ™ ™ ™ o™ ™ ™ ™ o™ ™ ™ ™ ™ . ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ o ™

m-1
e 3anucasimm Bupas m — 1 y surasagi apoby s MATHMEMO:

2m+1 m-1"" 2m+1 2m*-2m+2m+1
m-—1+ =—— + = =
| 2m 1 2m 2m

=r.‘EmE+1

- @

= s zm =
a+b b o bla + b)

Bupaga 3. [loBecTn TOTOXKHICTE
a-b a ala- b}

e ™ o e M o™ e ' e M e ™ ™ ™. e e e e

| & HEPETBH]}HMB .rma}r qam*nuy plﬂHﬂﬂTl
atb _b _4_ g+h" BT 3o

-
 —

——

a-b a a—b a 1
_ala+b)-bla—b)—a(a-b) _a*+ab-ab+b’-a’ +ab _
ala—b) ala—b)

_ab+b* _bla+b)
ala—b) ala-b)

HInaxoM TOTOMHUX NepeTEOpeH. JIiBY YACTHHY piBHOCTI 3Be-
JIX Ao npasol 4acTuHH. ToMy 114 piBHICTE € TOTORKHICTIO. @

= © KpaBuyk B. P. Ta iH.
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4. Hodasanns | sidnimanng dpoldia 3 PidHUMU SHAMEHHUKAMU

IIpumitka. Haragaemo: niob gorectH, 110 gesKa piBHICTE € TO-
TOHICTIO, BHKOPHCTOBYIOTH OJIHH 13 TAKHX cnocoDiB:

1) onHY 4ACTHHY pIBHOCTI OIIAXOM TOTOMMHHX MNepeTBOPeHb
3BOJAATL 0 ApYrol 4acTHHN;

2) oOnBl YaCTHHH piBHOCTI 3BOAATH A0 TOTO CAMOI'O BHpPAa3y;

3) VTBOPHOIOTHL Pi3HHUIIO JiBOl Ta OpaBol YacTHH piBHOCTL Ta
NOKA3VIOTh, 1110 BOHA TOTOMHO PIBHA HVYJIIO.

ﬁi 1. ik popawTs 1 BIAHIMAKTE Ap0o0H 3 pI3HUMH 3HAMEHHH-

KamMu?
{2
97. BukxonaiiTe gjogasaHHA (BlnHIMAHHSA) ApobiB:
a, 6 m. x_1, a, b,
Vetn 2) 3 & 3) 3+ 12’
m _n, Tc _ ¢, 9 b
e B ) o B % 12x T 18x
D, 8 _ .1, a0
) 15a¢ 10b° 8) mn 2n’ ¥ xz xy’
98. BnronaiiTe gogasaHHA (BlAHIMaHHA) ApoOiB:
1}§+.ﬂ_+ 2]£+_d_- Eji—ii
i W 6 18’ ba 3a
oSn _ n. e, ¥ Tk ok
% 12x 8x’ ) 8a ' ab’ %) dae 6ac’
99. CnpocriTs Bupas:
a 4’ x y
3 a+2b 2Za-b, 4 m+2  m-6.
) = a ’“om T 18m°
4x—-1 L 5—6x 1 ¢—9
5 . 6} = — :
) 8x | 12x ° }f et
a+2b  a-2b", m+n , m-n,
0 a | ab ' B}m2n+mn2’
k+1 k+3, 1-y  2x+3
9) 3 g 10) e
100, CopocTiTe: BUpas:
2m-1 1, 2a+1 2b+3,
1) m_ 3 2) a b’ 1
© KpaBuyk B. P. Ta iH. . —
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& 1. PayionaavHi supaiu

2x—y 2y—=x 4n-3 . 2n+1,
%) =2 y Y I5n T Bn
3b—1 2b-1, dx+y  x-1.
°) “6p ~ 4b ey T
a+2 1. a+b  a-2
0 a a’ . ab’ " 2ab
101. BraiigiTs snavenns pupasy 2X+1_3x+1 , Aaxmo x = 0,2.
10x 15x
102, 3uaiiniTe 3HaUEeHHA BHPAa3y %-t— lb;zb- axmo b = 8.
103. ITopaiire v sBurasai npodby supaas:
1) 5+ 2; 3) a-%=%, g) E¥8 .
n 2x a
m+l, 1. 1.1, 11,1
4) - +k-1; ﬁ]a+b y E]I y+z'
104. ITogaiiTe v Burasaai apobyv supas:
2, 9. _2c+1, W
1]y+2, 2) 1 = 3) 2 T 3
105. CupocriTe Bupas:
2 . 2 a_ _a,
1) 21 241 2]ﬂ+l’," gr
_3x-2, y-1_ y+2
%)% x+1’ 1) y—2 y+1°
a-—3b a+3b x-1 x—3
. 6) - _ .
) 3026 * 1a-4b° ) 3x—12  2x-8'
& e, kK
7) E2_2f+£_, 8) Sl e
106. CnpocriTs BUpas:
2 s . x+1__x
1) a-1 a+2’ 2) x x-1'
m+n , m-sn . 2a 3a
%) m-n_ 2m-2n° 4 3a+3 bHa+h’
15 3 16 4
5 =2, 6 =
) it b ) 716 Tx+4
i 820 :
© KpaBuyk B. P. Ta iH.
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4. Hodasanns | sidnimanng dpoldia 3 PidHUMU SHAMEHHUKAMU

107. loBealTs TOTOXKHICTE:

1 1 _ 2m . b1 1
”}ia—n'Jr'ern'_mH_nﬂ‘ 2) b2-1 b+1 p2-1"

108. HoseaiTs TOTOMXKHICTL:

3 3 9 a 1 b
1 i - . = = .
) a—-3 a a -3a ) (a-b)y° a-b (a-b)
- 'ﬁ InrepakTHBEHe 3aBNanHA 4
'{lu Honasanna 1 BigHiMaHEA apodis
: 3 Pi3HHMH 3HAMEHHHKAMH
{3
109. llogaitTe v BHraaal apody BUpas:
1+a . 1-be 4x+1 3y-1
1 ~ 2 - ;
‘ a’be | ab’c? ) 12x'y*  9x%y®
ettt . . ¥l X X ;
9) cm+ecn  dm+dn’ ) 12x-12y +IBJ:+IBy'

da +4b 4b-4a’
110, IlogaiiTe v BUraaal apody Bupas:
1) 2a+1l  3b+1 . 2) ¢ .. &
16a°s"  24a°p*’ ax—ay by-—bx’
8 2 2 T P

(b—a)®: a’-b°"

&5 at+ab Gcry)  Zxe2y
111. CopoeTiTh BHpaas: "
5¢c+3 " -1 b b
1) < — — : 2 + :
}3'-'3"‘1 6c” +2c }by—yﬂ y—b
n n__. o—a2x 1
3) ﬁn+9+4n2-g' 4 X-925 10-2x'

a‘+2a a° -4

5) a-2 o ; 6) 2a+b ¥ 8a+b

8a’-2ab b*-4ab’

5 15 x X
T il T - - ﬂ . + e -
) 2m+12 m*+12m+36 ) Ox’ -6xa+a® 38xa-a’
9 a—3 2 2x°+4x
9 + : 10 - :
) a*+27 a*-3a+9 ; x-2 x*-8
112, CnpocTiTs BHpas:
1}_.-:_1—1__.-:_1-I~lﬂ__ 2) b+1 . a+l .

a a*-10a’ ab—b* ab-a*’
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& 1. PayionaavHi supaiu

9  9x °o . _20 .
N2zr6 -9 V1532 610"
5) oa 45a 3 6) y y

+ , = -
a-9 a"-18a+81 4x° +4xy+y° 4x" +2xy
m_x __ 1 ; gy 1 . _2a
}IE—]. +x+1 ]ﬂ+2 a’+8
113. llopasiTe v Burnaal npody eupas:

1) 0a+6  a-1 a+1, 2) 2m-n 2

8a da 2a mn n 2
3a+b 3 | b, =1 =2 4.
3) 2ab  2b @ ot 1) x+2 x+1+1’
IE"‘HE s a'+1
2) x+y~-x+y—, 6) a —u2_1+1.
114. Ilopaitre v Burasai apody supas:
a+3 ., 1 1, 1 1 a+b,
L 3a +ﬂ_3' . a’b ab® a'v*’
- (m—n)° : 2-x 1
%) m+n O 4) :c—1+1 x+1"
115. CopoeTiTs BHpAa3:
x=1 x-3, 1 1 1 2a

1 - g’ 2
, x* 3xy 3y )

116. CopocTiTs BUpAaa:
1] X—y _ l . __:_!-___. 2} 2 - 4 - 1
Xy x y 5a—-25 g°*-25 bHa+25°

117. 3nangiTe 3HaYeHHA BHpa3y: ;
2 b—-2  b-1 L
1}.@_'_2 b2+2b+ h , AKIO b 11
x+2y 6xy+4y”
3x-2y 9x*-4y*’
- 3¢ 2 3a’ _ 2
118. 3uaiigiTe 3HaYEeHHA BUPAa3y _ AKIOO @ = —.
a-3 a qg*-3a 17

a+2b 2b-a g°_4p"

2) akmo x=4,2; y=1,3.

119. loseaiTs TOTOMHICTE:
1) a+b a+b_a-b a’'-b*.
az ab b2 aih® P
3b-1 . B 3 3b+1

BP-1 20°+2b b 2b(h*-1)

I— © KpaBuyk B. P. Ta iH.
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4. Hodasanns | sidnimanng dpoldia 3 PidHUMU SHAMEHHUKAMU

120. HoeniTs TOTOMHICTD:
2
_I_
1) - n o IR m

n-2mn+m* n°-mn n!n-—m’l‘n‘-’
2) 1 3 4a-15_ 21
a+3 3-a a*-9 a'-9

(L

121. CnpocriTk BUpas:
1) 2 b+3 3b+1 .
b+2 4-b° b —4b+4’
2}‘__L_ 2x 4x"
-x 1l+x 1+x' 1+x°

122, CnpoceTiTs BHpa3:

1-a 1+a 1+a® 1+a*
202k +1)  k+2
k(k-1)k+1)Y° &k -k

123. loseniTs, 1m0 BHUpas Habyeae Jauumie

Bl EMHHX 3HAYCHE.

2
124. MoseniTs, 110 BUpAa3s -F———ﬂ?+ 5 = > HabyBae nuine
n"—-mn- n(n-m)

JONATHHX 3HAYEHL.

125. JlogeaiTs, oo AJA BCIX JONVCTHMHX 3HAYEeHL 3MIHHHMX 3HA-
1 1 1

(@a—b)a—c)  (b—c)b—a)  (c—a)c—b) "

YeHHA BHpPAasy
pisaioe 0.

Bnpasu ONA NOSBMOPENH  c—— I a
126. O6uucaiTs:

9 24, 2 41 5 52}
127. PoaB’saxiTh cCHCTEMY PiBHAHL:

2x+3y =12; 3x —oy = 22,

2x —y = 4; Tx+2y =24.

128. Bauk nas gepmepy kpeaur 25 000 rpu Ha pik 3i craBkow 8 %
piuaEHX. CRINBEKH pHBeHb Ma€ NOBepHYTH (¢epMep DaHKOBI

yepes pik? 2
© KpaBuyk B. P. Ta iH. L85
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& 1. PayionaavHi supaiu

129. [Ina Mepe:xi marasuHies MawThk poadacyeatH nyveop. llep-
LIHiT aBTOMAT MOe po3dacyBaTH Bech yKop 3a 16 xB, a qpy-
rmii — 3a 24 xB. 3a CKIJIBKH XBHJIMH MOKVTE po3dacyBaTH
BeéCh VKOp 00HMIBA aBTOMATH, ONPAI[I0I0YH pasoM?

Homipryime

%

130. JJomkry nogineno Ha 9 piBHHX KBajpariB, OJHH 3 AKHX 3e-
JIEHOT'O0 KONBOpPY, a iHmi — bimoro (puc. 1). 3a oanHE Kpok
B OJIHOMY PAJKY 9H CTOBII MoyHa nepedapdyBaTn 3eneHi
KBaaparH B OLal, a 6ini — B zeneni. Yn Mo HA 34 KinkKa Ta-
KHX KPOKIB OTPHMATH JOIIKY, 300paskeHYy Ha: 1) pucyHKY £;
2) pUCYVHKY 37

Pme. 1 Pue. 2 Puc. 3

PamionaabsHl BHpPAa3H.

%‘h IlarepakTHEHE 3aBIAHHY /18 caMonepesipen 1
¥
! Honasanuna i BigHiMmanus apobis

SaBlaHHA Aasa camonepesipku Nt 1

IHHowamxosuil pisens

1. YHomy moplBHIOE 3HAYEHHA BHpasy 2x-1 , AKIIO X = 47
A T b 7 B % I' Heicave
2. JIna AxUX 3HaUYeHbL 3MiHHOI HEe Mae 3MicTy BUpas 5 5 y +x7?
I —_—
Ax=0 b x=4 B x=2 ' x=0;x=2
3. Cxoporits api6 182"
! po ap R
18 gl g6 p 6
a ba a a

T © KpaBuyk B. P. Ta iH.
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Sasdanna 0aR camonepesipxu N2

4. 3senitk apibd 3 0 3HaMeHHuKAa b,

b
A f—.__— B 3 B %’; r %
5. Jlonaiire nrpobu: Eyr—l + 5_fy ;
L U6 b6 Sysd o yed
x x x 5
6. CopocriTs BUpas u;fb - E.
ASGY  BELY By r 3

Cepedniil pieens

7. Ilo xosksoro supasy (1-3) pobepite yci 3HaueHHs 3MiHHOI
(A-]l), nna AKHX BHpPA3 He MAa€ 3MICTY.

a+4
1 57 _ 8 A -4
4 1
. c—4 4c =4
11x
$ B 16
I 0;:4
T —4; 4
8. Cxoporite apib 2 TEHE—*
18a'b
3a ab ab 2b
A % B % B ' 3
9. 3HaiifiTh 3HAYEHHA BApPA3y 2% - axmo x = 1,7.
x—-3 x-3
A -3.4 B 0.85 B 1,7 I 3,4
10. CnpocriTs BUpa3s 2ab+1 4 l;ﬂ.
2ab a
4ab+2b+1 ab+b+1 2b+1 b+1
A 2ab - 2ab B 2ab J 2ab
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

Hocmammuiil pisens

: .- 3a’ —a’b
11. CxoportiTb aApibd i
3 G 9a” — ab’
12. CnpocTiTh BHpas:
6-y 1 b a-+b
1) L -2 2 + ,
; Hﬂ‘lﬁ 4-y ) a’ —2ab+b° ab-b°
13. SHaAITL3HAYEHHA BUPA3Y —; 1 ___ 1 5, AKIMo m =0,4;
n = 0.95 m —mrn mn—n
14. JloBealTh TOTOMKHICTD II'5"‘:_5—-~i14—+—-1~— . |

Bucorkuil pisens

s @ +ac+bc+ab

15. Ckoporithb Api
a’b+ abe

16. CnopocrtiTh BHpas:

1) 5¢*+125  50c 9L __@a _ a”+4
(c-5) (5-¢) a—2 g*-4 8a-24°
17. HosemiTsb, 10 BHPAa3 1 3x-4 HaOyBae JHIIe J0-

JATHHX SHAYEHL.

18. JloBeaiTh TOTOMKHICTD
1 1 2 _ m+n

© KpaBuyk B. P. Ta iH.
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5. Muowenns dpodis. Ilidnecennn dpoby do cmenens

MHOKEHHS JIPOBIB.
_ IIJHECEHHS JAPOBY JI0 CTEIIEHSA

1. Muoxenus apobis. Konu MuokaTs 3suuaiiai gpobn, To ok-
peMo MHOMKATh IXH] YHCeJbHHKH 1 OKpeM0 3HAMEHHUKH 1 mepiimi
DJODYTOK 3AITHCYVIOTH YHCEJBHUKOM Apody, a Apyruil — 3HaMeHHH-
koM. Hanpurnan,

s
Tak camMo MHOKATE DVIB

(1)

PisnicTs (1) € ToTOMHICTH), TODTO BOHA € NPABMJIIBHOK JJ4
OVibL-AKHX 3HaYeHnb a, b, ci1d, geb201d #0.

3 ToroxHOCTI (1) BUNIMBAE NPABUNL0 MHOMEHNA dpobia:

o6 momuoxuTH Apid Ha Apid, NOTPIOHO NEePeMHOKHTH OKPeMo
1XHI YHCEOBHHKH H OKpPeMO 3HAMEHHHKH 1 nepurnH q1o0yToK 3a-
MHCATH YHCEJBHHKOM, 4 JPYTHH — 3HAMEHHHKOM JTpody.

3a b _ 3a-b _ 3
b 2a* b-24a* 2a’

IIpaguno MHOM¥eHHA ApobiB NOMINPIIOTE HA BUHOANOK, KOJIH
NoTpiDHO 3HAHUTH A00OYTOK TphOX 1 OLIbINe MHOAHHKIB.

Hanpuknan x 2z x _x-22.-x _ 2x2

v x b paxd By

2. llinrecenna apobdy a0 crenens. BUKopHeTOBYIOUN NPpaBUIIO

MHO}eHH#A aApobis, mianecemo apib ao n-ro creneHd:

Hanpuknan,

n pajie

(E)H_E,E. a_aa..a _a

b/ bbb bb.b b
i — n paaie

OTxe,

a a”
Rl ¥ 2
[b) . (2)

3 roroxuocti (2) Bunaueae npasuno nidnecenna dpoby do

CMenexs: s
© KpaBuyk B. P. Ta iH. . ——
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& 1. PayionaavHi supaiu

[ l IMlod masecTH Apid M0 cTeneHdA, MOTPIOHO MIHECTH A0 HLOTO
CTeNneHdA YMCeJbHHEK TA 3HAMEHHHE i nepummi pe3yibTAT 3anM-

CATH YHCEIBLHWKOM, 4 JPYTHH — 3HAMeHHHEOM Ipody.

-'HJ'?I m” m®
3n) (3n)® 27n*

Hanpuxaan, [

IHpuknaadu pose’azanna enpas

Bupara 1. BUKOHATH MHOMEHHSA

¢ 3 3x’ V.. 8 ab+b* b
1} il b E'f.' e s 2 +( J . : 3% | e
e 1) 4!3‘ ) E'CE I‘.'l‘i& "E{'.'s = Eﬂll.?ﬂ

8% a° 8 -a° 4

3x [ y}_“,::_=_3.r“-y+3_ &2l

y Ox ) 2y y-9x-2y 2y’
gyab+b” b _  ba+b)b _ b,
a® a -b a’-(a-ba+b) a‘*(a-b)
Bnpasa 2. IlomuomxuTn apibd iig HA MHOTOWIEH x — 3.
® SAMMACABIIIH MHOTOYWIEH X — 3 V BUIIAAL ApoDy I—_E, MaTH-
MEeMO: 1
x+3 x+3 x-3 _ (x+3)-(x-3) _
x-3 *=3) = =38 1 (x-3)-1 x+3,
Cropouenuii sanuc: iig (x-8) = {I+i];(;-3] =x+3. 0
2a’ b

Bupagsa 3. Iligsecrn o kBagpara apib —

: { ~ 2a’b T ___( 2a’*b T - (2a°b)° __4a’h’
5m°n bmn (5m°n)> 26m'n®’
2a°b T __4a%*
' e 4 _27
am'n 20m'n E

CropouyeHnil zanuc: {—

= © KpaBuyk B. P. Ta iH.
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13‘14-

132.

133.

134,

135.

136.

137.

5. Muowenns dpodis. Ilidnecennn dpoby do cmenens

1. ChopmyrwiiTe NpaBUI0 MHOMeHHSA NpodiB.
2. CdopmynwoilTe NpaBHJIO NiITHECEHHA Apody O0 cTeneHA.

U ¥eno
BuxonaiiTe MHOKEHHSH:
a m, 5.b, 2. 3x 1
1 'E "fTr 2] a 5:- E}k L 4] 4 I'

IligneciTe A0 cTENEHA:

2 > 2 g 34 g 33
aj. aX |, & 1. o
o(f: o(F) e(T): o)

{12

BukoHnaliTe MHOKeHHSA:
1) X.2x, 9) 4  5b, 3) Sk 2
}3 3’ ]311 16° }59.&’

8b° 3. m® 10 12¢" 10y
4) 15 b’ . 8 mn’ 6) Sy 2"

4 2 2

- 4 _2c’k  6c, _9a” [_2b°
07 ( yﬂ}’ ol B 2 . 4&“[ lﬁa}
BuxoHaliTe MHOMKeHHA:

6.2, 15a b . 3 o'
l}k B 2) b 20a’ %) 4b* 9

2x* 27y° Bz [ a*) 4mn® 9m
. Oy® 4x* ' ?) 7 ( 9x )’ 9="3 “1én'
IlopaiiTe v Burasaai gpody Bupas:

Ja . oa 3 : ¥

1) 4x - ——; 2) — - 3ab’; 3) 17 : .
o ) 9 e~
IlopaitTe v BUraaal apody Bupas:

5%a o, ¢, D 24 10ab
1) e 2a; 2)12m e 3) x 10ab”.

Copoerits BUpas:
- d a 3 a
1} xXr—Yy [ a ' 2) X {m-l'ﬂ]' - 3} SI'F'Ey : .\!] .

a®  (x-y)* m+n X b x+y'
2x-1 x-7, kK -4k+4 k+4, m°-9 m+2
1) 9) k+4 k-2 6) m+2 m-3°

© Kpasuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

138. CopoeTiTh BHpAs:

1
1} ﬂ'+b. y . E] I+y.

y: a+b’

m+ 2 m
139. ITigneciTs g0 cTEneHA:

2
2%* ) . 3a’b’
1}[ ] ' %) [ 4c’

Y
140, IIinseciTs 00 CTENIEHA:

o) o[

.%‘ﬁ

141. BugoHAHTEe MHOMEeHHSA:

12a° 5x°y b
© 184° a° '
5ab _ bx + ll.?y .

xy+y° 10a” ’

5) —2— . (9b* - 1);
}2b+ﬁb2 ( }

1)

3)

142. BukoHaliTe MHOKEeHHSA:

1) ab’® .mEf. 6mn*
3mn 4q° abi '

82’8 5

143. CnpocTiTh BHpas:
1) 3-:1 1 3a+3,
a®-1 9a’-1"
b'-a® x'-—xy,
E}QI—QH. a—-b "’

5) oY E_ﬂz_yﬂ.
a-—y 10y '’
42

3 gh4 2,347
Jo o) o5

] : 3) ( 3-'.13!:-] 1) (_Hrﬂyi T
' S )’ 5a° )

lHT'l:"[]ﬂhTHHIIE JABIAHHHA 3

Muoxennsa npoodis.
IHinnecenuna apody 1m0 creneHs

3m® ([ 2n ] 4n .
4n 3m® ) 3m®’
1) 3a+2b ab+a’,
ab+b* 9a+6b’
' k
6) (m* —6mk+9k%) ————.
) ( ] 3mk-m"

2) S5x+5y x"+x°
x+x> 1bx+15y’

1
Yy —4x

4) — - (4x" —4xy +y°).

E} I2—41+4 4I+1ﬁ-
x+4 4

1) (2x+1)" a"-b°,
b—7a 4x+2°

6) m—4)3_m2+3m+lﬁ_
m+4) m®*-8m+16"

© KpaBuyk B. P. Ta iH.
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5. Muowenns dpodis. Ilidnecennn dpoby do cmenens

7 m—-n =y . 8) ¢’ —~4a” 3a+3b
2Yy-2x m®*+mn+n®’ a*+b* 2a+c’
144. CopoceTiTs BHpAas:
1) 2¢* +4c+2 ¢ 2) sa—-5b  x-y,
e’ e’ -1’ IE—EIQ‘—{—HE ﬂ-ﬂb'
3) .‘_.4"':'_:.}2 . x -y . 4) 1oa .[‘H'b) .
xy+y° 12-3x° 2ab+2b° | 5a )’
5) [ﬂﬁﬂbjﬂ a-2absb’, g oa’-1 x'ix+l
a-b a’+2ab+b*’ 22-1 a*+2a+1
145. 3uainiTe 3HAYEHHA BUpPAa3y:
2 3 5
1) %-[—%) 24, axmoa =-1,25; b=8;
x*+8x+16 3x°*-12x = e
2) 16 e AKINO X 1,2: x=0,8.

146. 3HaiiiTe 3HAYEHHA BUpPAa3y:
3
16y° 3
= : ==, akmo x = 0,25; y = 0,5;
}[Ey“] 3 ( yﬂ) e
2) a’*+27  4a’
2a° a*-3a+9

, AKIMo a =—-4; a=1,5.

(a—b)" a’+2ab+b* _
a+b a =K
dxy x +xy 2y

(x+y)® 2x* x+y

a—b.

147. lloBealTs TOTOXHICTE

148, ToseaiTs TOTOMHICTE

149. CopocriTh BHpa3:

5 N
1) .r_“+.ry+xz+yzr.r—§. 2) [Eﬁ“ﬂa{.wb_f_]a_ (a+b)d
x?—xy+xz-yz x+y’ a’ +2ab+b’ '

3 2
150. CnpocTiTh Bupas {mﬂ—ﬂmnﬂ-nﬂ}{me] _(m—n) ;
m-—n m+n

a*-b*—a+b a+b

151. 3uafiniTek 3HAYEHHS BHpAa3 , ,
Py e +2ab+b® a-b

AKIIO
a="T,4;b=-64.
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& 1. PayionaavHi supaiu

x*+ax+2x+2a x

He
x-2 x+a

152. Jloenirs, U0 3HAYEHHA BHpa3sy

3aJjieskaTh BlJ JONYCTHMHMX 3Ha4YeHb d.

Bnpasu dna nosmopenna — n

153. SualiniTs uuena, obepHeHi 10 Ynces: %; 4: 1%; 0,2: 1,6.
154. O06uncaiTh:
18, 4 . . .l 12,
1) 55 " 15} 2]43*42 6 3]1iZI',IEEw.E‘.:‘3 15.'?.

155. lllo6 spobuTtn ceiTauny, dororpad xoue po3TAlIyYBATH BPAN
ABOX JAIBYAT 1 ABOX XJIOMNILIB TaK, 100 XJIOIIII] HEe CTOAJIH No-
pyvu. CrinbromMma crnocobamMy BiH Mose 11e apobuTH?

156. Ilopopoxywoun Hanmiosansanm npumpoaaum napkom «llo-
mascbkl ToeTpH:, rpyna TYPHCTIE 3AiHCHHMIIA NpOryJisH-
Ky no [leicTpy Ha Temnoxoxi. 'pomosi sBuTpaTn, nos’AzaHi

3 OpeHJIO TeIIOX0JA4a, TYPHCTH PO3NoALINIHN M1 coboo no-
pipay. Ax0u TvpucTiB Oyvio HaA 3 OLabINe, TO KOMHOMY IpOry-

JAHKa 001Hmnaca O B 1% paaa jemesme, CRiabKH TVpUCTIB
y rpymi?

Hamionanesaus npupoaaui napk «llogiascesxl ToeTpns
(BXOAHMTE A0 CeMH NPHPOIHHX Wyaec Y KpainH)

IHomipryiime Q

157. ¥ knacl 28 y4HIB; yCl CHIATE 3a nmapraMy o asoe. Bigomo,
II10 TpeTHHA XJIONIIB CHAWTE 13 AIBYATAMHM, a4 YeTBepTa 4a-
CTHHA AiBYaT — 3 xjaonpamu, CriaeKHE giBuar y Kaaci?

== © KpasuyK B. P. Ta iH.
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6. Hirennn dpodia

D NIJIEHHSA IPOBIB

Konu ginaTe 3apudaiial apobu, To nepmmyil apid MHOMKATHL Ha

2.3_2 5_10
10, obDe H o B o A A e R
Aplo, O pHEHHH A0 APpYTIoro. nalipHRJaall T 5 737 91
¥ rakuii e cnocid ginars 6yab-aKi apobu % i 5 .
E f ﬂ d {1]

b'd b ¢
PisHicTs (1) € TOTOXMHICTIO, TOOTO BOHA € NMpaBHJALHOI A
OviL-AKHX 3HadeHnb a, b, cid, peb#0,¢c#01d+#0. 3 1iel Torox-
HOCTi BUILIMBAE npasuao diaenna dpodis:

o6 momimmTre oamH apid HA APYrUH, MOoTpidHO mepmMH apid
2 NOMHOMKHTH HA [1pid, obepHenuil 10 Apyroro.

Hﬂ_ﬂ‘pﬁﬂﬂﬂ_ﬂ* 2a . & _ E_EE - 2a-2b :i_

26 6 a b.a b

Ipuknadu poizé’a3aHHA 6npas

Bnpaesa 1. Bukorarn miaenHa:
2 3 !
1) oa :[_“_.]; 2) ab : 3b : 3) 5% 35"’:{2::::—5,;].

14¢° Tc EE—l a+1 Dy
ll} ﬁﬂ: '[—-ﬂi]=—[ 5':2 TE] 1IL:"""l'.l:ﬂ.'r;lr":._=__5._-
14¢® | Te 14¢* a " 14¢* -a° 2¢’a’
ab . 3 _ ab a+l1_ ab-(a+l) _ a

D=t 1 a4l -1 B @-Da+l)@ Ba-1)'

o o o —\.—u—\.—u——u—u—u—u—.—\.—.—.l-u—l
1
|
|
1

6x -3y oy _6x-3y 1 _ 3@x-y) _ 3 |
%) 2x {2x—y) 2x 2x-y 2x-(2x-y) 2x" " |
ﬁ 1. ChopmyniiitTe npaBuio Ainenss apobis.
Yoo
158. BHHUHﬂﬁTE ALIeHHSA:
x.m 1.1, a.o. -
}y =3 E}u'b' 3}4.2, 4]n.m.
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

159. BukonaiiTe nineHHA:

160.

161.

162.
163.

164.

;%"’

a.2a 6ab , 2b,
1 B 87 ) 5¢ "15°
2. 1. 9 .n
4) x°: = 3) 'k 3
3 2 4 4
XY [ _X¥) g 9% .12,
5 ( 10 }' ) 20n° * 5n°
Bukonaiire finesns:
1} 3{1 a 6x° . 3x,
‘5b’ 5y
dmn | 2y, 15m° . 9m" .
4) = :(4mn=);  5H) St Gy

Eﬂaﬂﬂ,iTh 3HAYEHHA BUpAa3V:
)/ 20E [9;:2} akmo b=0,2;¢=5

2'?:1 . 18a’
2) 25 ° 5b
JHalIITHL 3HAYEeHHA BUpasy

, Aaxmo a = 0,4;: b = 4.

CropocTiTs BHpa3s:

2 3
12b ﬂ ,AKI0 x = 25; b= 4.

25x° 5x°

{12

E w E L ]
. .
2a° 4qa®

18n .
6) 9
) 9n” 2 o s

18a° -6a’
4 - .
) _5b* 15b

3) 8k™ :

1) 6a+6b _a+b.

et et
Sa—a” . 2-a x %"
] c* ¢ ]xg—lﬁ x-4
2 2
c—-d .c+d, b
2 kR 28 ﬁ)a 6b+9 b-3
ﬂﬂpﬂﬂTﬂin BHpA3: .
S p prcel mon
k+5 . k' -25 x*-2xy+y’  x-y
3 : . 4 - ;
] 2k ; 25

Hinenns npo0is

IurepaxTusne sagranna 6
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6. Hirennn dpodia

{3
165. CopoeriTh BHpa3:
1) 36a’x" . 3ax’ 3, 2) 2m : 10m* 2_
25 | 5% )° - 3n on® )’
3) 5a’b a ).l15a”. 9x° [ 8x*b.3y°
2¢* Tb ) 14be’ 5y° | by " 4x |
166. CnpoeTtiTe BUpa3s:
mn®\ . 5min’ 3a°b 9a° .
b (-2 ) o 2 (% ][TJ
3}[3xy:5_z]_ﬁ.rayﬂ. 1) 27a°b” [Eu e, 3&“_]
52° 6y) b5z ° 4c* | 3b° dac’ )
167. CnpocTiTs BHpas:
18ab” . 24a’b . 5a°-a . 10a-2.
1} 3? E] ;4 ” ¥
1-22 " (1-x) (a-b)y> a-b
3 5.!:_+Eg§|i!:r+.!r'*t ﬂ_“l_—_b__ 1) 4 4c* +dc+1 . 1- 4c*
a-b  “ac-bc’ 3x—8y -y
3a ) a” +ab 2x-2y x ‘EI&'"‘FE
2) ‘T3 13°? 6) 7 3 79
a-b) a*-b (x+y) x +2xy+y
7 mn . 4m°n g) @ 27 a +3u+9.
m*+n® mi*-mn+n®’ a-2a® 4a°-1
168. EﬂpucTiTL BHpa3s:
1) - f "Ef N e 2) 4_1_-:;_:; ;_E_T.E"?:E.;
12ab’ lﬂub X+ X x+1
3y k-2 . k-2 1) x+2y | 2{x+2y}
K+ 2k+1 kﬂ 1 3x-3y  x*-y*
}(ﬂ -b)* . 2= : 6) _ab—ac . c t.p?
ab+b* ub +b* 4-Za+at a*+8
169. 3uaiiiTs 3HAUEHHA BUPA3Y:
4 b
2| .[ @’ _— i B i
1}[ Tb) ( 4%3] , armo a = —0,25; b = 4;
dm® +4m+1  2m° +m _ - 3
2) 51 10m_b akmom=—-5; m=0,5; m 15"
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

170

171.

172.

173.

174.

175.

176.

177.

178.

179.

+
: a | .a —2ab .
SHaAIITE 3HAYCHHA BUPAa3y (a+2b] S i L AKINO:
l)a=-3:b=4; 2)a=T78;b=11.

HoBefiTh TOTOMHICTS:

5m” —5n" . m+n _ s
1) T 10n(m —n);

b
2) (a’b+ab?*): — 4
) ( ) a’ —ab+ b

=a® + b,

x*-16y° 6

IMosexite ToToxkHicTs (3x-12¥): ox i

4

IoBeniTs, 110 BUpa3

¥ -x+0,25 _(:r—ﬂ,ﬁ

i 2
=1

2
= ; : ] HADVBAaE JTHINE
xr—x —x"+1

NOJATHHUX 3HAYeHb,

2
._1_2 —ab+a-0.8-b .55 5.
a“+ab-a-b a+b

FATh BiJ JONYCTHMHUX 3HAYEHL b.

2
2 2
m+n—-1l.m —-n —m+n _[m+n]

HHoBexaliTs, 1110 3HAYEHHA BHPasy

HoBeAiTb TOTOMHICTD .= 5
m-n m +2mn+n m-—n

Bnpasu 018 NOGMOPEHHA  c— ® ﬂ

Poap’skiTe piBHAHHA:

1) 3(x + 4) = 4(x + 3); 2)2x(x—1)+ x(x—2)=3x"- 2.
PyHKIIIO 3agaHo ¢popMyJow iy = ax — 8,

1) 3uaiigiTe aHaveHHsa GvHKOIL, akmo x = -1; x = 3.

2) 3HaliiTh 3HAYEHHA APIrVMEHTY, AKIIo ¥ = —3; y = 6.
3pict Terann Ha 16 cMm MmeHIIMH B1A 3pocTy 11 cTapimoro bpa-
ta Makcuma, 3uailifgite spicr Tersau, AKMO BiH CTAHOBHUTH
0,9 apocty Makcuma.

Y nepmomy G6ary 480 1 Boau, a B gpyromy — 282 n. lllogus
3 nepiooro Daxa GepyTs 25 J1 BOAH, a 3 Apyroro — 16 1. Yepes
CKINIBKH JHIB VvV HeploMy 0aKy BOAM cTAHe BABIY1 DLabINe,
HIZK y Apyromy?

= 5 © KpaBuyk B. P. Ta iH.
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7. Tomoxcni nepemasopeHii paRioHaIbHUX supasia

HBMEPHHEHIE | Q

180. Ha onxiMmoiazni 3 MaTeMaTHKH 4O0THPH giBumHH Habpaan pa-
oM 105 Dasig, A0 TOro X KOM¥Ha 3 HUX — HEe MeHINe, HIX
12 6anis. Ilepma gisunna Habpaaa daxie Dinbine, HiMK KOMK-
Ha iHImAa, a apyra i rperss pasom — 61 6an. Crinsxu Danis
HaDpasa mepma J1BYMHA?

Hixaso 3namu =/

Yepaldeski mKoaapl yeniinmeo BHCTYIAKTL HA MiXHADPO-
HHX oJiMniajzax 3 MATEMaTHKH.

2023 pory 30DipHa ¥YKpa- 2022 pogy va MiaHapos-
inm nepemorna Ha €pponeil- HiM MaTeMaTHYHIN omimmiazi
CBKIH oOJaIMOIazl 3 MaTemMa- VYKpalHCBKI INKOAApl 3g00yan

THKH Jana pisgar. Yorupm 4 soxoti Ta 2 cpibHi Mepadni,
VEpaiHKH 3100VJIH 30JI0TY Ta  HOCIBIIM 4YeTBEpTe KOMAHJIHE
3 cplbH1 Menal. MicIIe.

TOTOXKHI HEPETBOPEHHH
PALIOHATLHHX BHPA3IB

¥ xypci anrebpu HAM yiKe TPAIIAJNOCH YUMAJO 3aB/laHb, AJH
po3B A3aHHA AKHAX noTplbHO OyJI0 NepeTBOPIOBATH TOH 4H 1HIIHHA
BHpa3d. 3o0KpeMa, NepeTBOpPeHHA Yiiux panloHAJIEHHX BHpPA3iB MH
BUKOPHCTOBYBAJMH JUIA PO3B sI3YBaHHSA pIBHAHL, /OBEJeHHS TO-
TOX¥HOCTEH, 3HAXO/KeHHS 3HA4YeHL BHpaslB. PosrnaneMo Jesaki
3afiavi, NoB A3aHi 3 TOTOKHUMU NEePETBOPEHHAMHM dpolfosux palli-
OHAJIBHHX EHPEEiE.

© RpasBuyk B. P. Ta 1H. L 49
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& 1. PayionaavHi supaiu

a 3a”
Ipuxaan 1. CopoetuTd Bupas | —— +1 [:] 1 - ‘
a+l 2

Pose azanna. CmoYaTKy nojlaMo BHpasH® B KOMHIH AVEIL Y
BHIIAAL xpobiB, a noTiM 3HANeMO IX YaACTKY:

1 _a+a+l _2a+1,
]ﬂ+l+1 a+1 a+l"”
3a” 1-a*-8a* 1-44°
2)1— = = -
) 1-a° 1-a"

3) 2a+1.1-4a _2a+1 1-a
a+l 1—g° a+l1 1-—4a°
_(2a+1)-(1-a)(l+a) _1-a

(a+1)-(1-2a)(1 +2a) '1—'2'.::'

IIposepeni nepeTBOPEHHS MOYKHA 34IIMCYBATH B PAJIOK:

[ a +1) {1‘* EuEJ a+a+1l_ 1-a —3& _2a+1,1-4a" _

a+1 1-a? a+l ' 1-a° a+1 1-g°
_2a+1 1-a@° _ (2a+1)-(1-a)1l+a) _ 1-a

a+l 1-4a® (a+1)-(1-2a)1+2a) 1-2a°

PaniosansHH BHpa3 y OpHKEJIaal 1 MH 3BeJIH 10 pallloHAJIBHO-
l-a
1-2a°

Yaarani, Oyab-Axkuil panioHaThbHHII BHPA3 MOXKHA MOJATH Y
BUIJIAA] pallloHaJBHOIO Apo0y.

ro Apody

[Ipuxnaan 2. llosecTH, Mo 414 BClX AONVCTHMHX 3HAYEHL 3MiH-
xy-y° x+2y 2I+3y
x*-y? x+y :r+2y
Poszg'sazanna. CopoerTuMo nanuii sBupas:
xy-y° r+2y 2x+3y  ylx-y) x+y 21:+3y_
f,.yﬂ* xX+y :.r+2y (x—ylx+vy) :-:+Ey x+2y
Iy 2.1:+3y _2x+4y  2Ax+2y) _
.'c+2y x+2y x+2y x+2y

OTke, An#A BCIX JONYVCTHMHX 3HAYEHb 3MIHHHUX 3HaUYeHHHA BH-
pasy JOPiBHIOE TOMY caMoMy 9Hcay (duexy 2). o

HaADyBae TOro CaMoro 3HAUYeHHS.

HUX BUPA3

© KpaBuyk B. P. Ta iH.
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7. Tomoxchi nepemasopeHii paRioHaIbHUX supasia

1.1
- b+a
Npuxaaa 3. losectn Totoskricts 40 — :
1 1 b-a
a b
Poze’azanna, CnpocTuMo JiBY YaCcTHHY PiBHOCTI:

1.1

a .5=(l+_1_]:(l_;l_)=b+g,b—a=b+ﬂ:_ ab _b+a
1 1 \a &) \a b ab  ab ab b-a b-a

a b

Inaxom TOTOMHMX NEPEeTBOPEHL JiBY YACTHHY PiBHOCTI 3Be-

JH A0 npasol 4acTHHH,. ToMy I8 pIBHICTE € TOTOMKHICTIO. ®

w

{2
181. CnpocTiTh BHpas:
a*-49 1 1 1), 2*-1.
1) a> a+T7 a’ 2}(1+x]' -
m_ m+l) 4dm . b_2).(b _4).
3}( Y ]m+2' 4}(5 E](E 1)’
1 Y 1. & 1 1 | x+y¥y
5}(u+5 u—ﬁ]'u+5' E}[I—y :r+y_] y
182, CnpocriTs BUpAa3:
3 4 a-5 a -100 1
1 - = — 2 - - ;
}(1 } S ) a 2a a+10’
g x24+2 x-% c+2 e+1) c+2
183. 3HaliniTeL 3HAYEHHA BHPA3Y x +x 12 6x , AR x = 6;
9 x+1 x+3
x=-0,
184. 3uaiiliTek 3HaUYeHHA BHpasy [ﬁ—cig]:ﬁ, AKIIO
¢=11; ¢ = 8.
185. [HoBealTs TOTOMHICTE:
1) —2 E =B o1 mypel tog ittt
(a+9)° ‘a+9  a+9 X—-y x+y
186. loBeaiTs TOTOXKHICTE:
56+10 b+3 15 _n).fi_m)\_
1) T e T = 5: E}[m m].(l m)-m+.
© KpaBuyk B. P. Ta iH.

© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



& 1. PayionaavHi supaiu

187. CnopocTiTs BHpa3:
1) b* . b b

b*—-8h+16 2b-8 b-4°
2}(':_5_'3"‘5}; be

c+5 ¢-5) *-25'
a ,a’+3a( a+3  a |
3) 3-a  2a+3 {uz—ﬂa ﬂz—ﬂ}

4} 1 - 2a < 2a 1 1 i
2a+b 4da’+4ab+b®> ) \4a®-bp* b-2a)

5) I m mn _m N )
n-m m® +n’ {m—n]z m®—n*
61[2x2+x ____._:::+1 ] (1+I_+1_:::+5J

-1 x+x+1 x x+1)

188. CrnopocTiTh BUpas:
2
1}( Sa___2 )_a -8,

a -9 a+3) a+2
2y - [+ _ :
2) x-y x-y* (] I+H]
b>’—4 [ 1 8 b _
%) b-6 (b+2+b2w4 bﬂrdbqui]’

1) x-2  6x-13 :15—5.::.
x*-2x+4 x*+8 2¢* +16

189. 3uaiiniTs 3HAYEHHA BUPAa3y i + E.,, S
ab b*
a=0,8; b=0,25.

190, 3paigiTe 3HaAYeHHA BHpasy [m- mn ):(n—-mm_l_n

m+n
m=1,8;n=0,9.

191. CopocTiTs BHpAa3:

{u +b)*

L

AKIIO

], AKIIO

MO RO R R - R

= © KpaBuyk B. P. Ta iH.
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7. Tomoxchi nepemasopeHii paRioHaIbHUX supasia

192. CopocTiTs BUpAas:

oz &4
o (1+4]+(1-2] 4],

193. CopocriTs BHpaa:

ﬂ+% I_EJr% m1n+m1—n
- {1 @
ab x m+n m-n
194, CopocrtiTh BHpas:
a_b 1 1
b _a, c-1 e+l
1}.1._,1,' 2) £3 -
a b c-1 c+1

195. HoseaiTs, 1o And BeiX J00YCTUMUX 3HAYEHEL 3MiHHUX 3HAYEH-

a+tb_a _a+b a
a-b b a-b b

HHA BUpAa3y

196. HosexiTs, Mo 3HAYEHHA BHPa3y —;

m —n
3aJIexaThL Bij AOIIYVCTHMHX d3HAYUEHL IMIHHHUX,

2 2
m —+n m+n nm—n
z . T He
m-—n m+n

JOPIBHIOE TOMY CAMOMY 4YHMCJIV.

2
197. [loseniTs, 1o 3HAYEHHA BHpﬂﬂ?( 1 # 1 ] : [1 = _bbg )

a-b a+b
He 3aJIe;KaTh BiJl JONYCTHMHUX 3Ha4YeHb b.

198. JloBemiTh TOTOMHICTE:

}EI—EEI+1( 1 3 )_u—l_

a —3a

b 2 a b 1
2 3 :
}[u “t+ab a+b+b3+ab] ( 2+b) a+b

199, JloBeniTs TOTOMHICTS:

b° b 2b'+1
1 :
) i 2pe1 3-8 b-1 Ot1

a-1 g°-a

2}(m_ m (A m  m \_m-n
m+n m°+2mn+n° m-n m‘-n° m+n

© KpaBuyk B. P. Ta iH.
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& 1. Payionaavhi supaiu

200.

201.

202.

2038.

204.

205.

206.

207.

208.

209.

{(q
HosemiTs, mo aada 0yab-AKHX JONYCTHMHUX 3HAYeHb SMIHHHX
3 1 ab—3b
avge H : — o i i | 2 d 0 L
B S A (ab—Ea—3b+9 E—EJ ) T

HHM YHCJIOM.

NoseaitTs, mo Bupa3 | 1 + gy HOxy | [ _x bxy Ha-
x* - 3xy |x+3y (x+3y)°

OyBae Juile OJHOro 3HaAYeHHH.

HoBealTk TOTOMHICTD

m*-n> 1 (m®> n’)|.m-n_ m
mn m+n\ n m}] m m+n’

SHaAlTiTL 3HAYEeHHA BHpPAa3y:

1) »* + ]'E.HI-C]II,I:J .r+1 =2.5:

X X
1 1 1
2) x° +— SKIN0 X—o—=—1.
) 4x* o 2x 2
SuaiifiTs 3HAYCHHA BHPA3Y X + — 1 , AKIIO x - 1 —— g
X -
IHopaiire y Burnaai panionansHoro 1pody Bupas 1
141
Lo
1-x

Bnpasu dna noeamopenun

Po3p’siiTh piBHAHHSA:

1) (x + 2)* - 4 = 0; 2) = MW b

1 = 6.
SHAWIITE JONYCTHM] 3HAYEHHA EMLHH{}T Vv BHpasl:

z+1 4x+1, 8 4
D39 %) e % y2+y5y"_2y—5'
Ilnsa sKUX 3HAYEHb @ pIBHAHHA (a° — 3a)x = 2a — 6:
1) He Ma€e KOpeHis; 2) mae besniu KopeHin?
ITo xpyroeiil gopiMkil BeJIOTpeKY ABl BEJOCHIEAHCTKH 1AVTh

3l crasmumu mwBHAKocTAMM. Konu BOHM 1AYVTE ¥V NPOTHIIEH-
HAX HaOpAMEKax, To 3ycTpiuaoThced dyepe3 KoxkHL 10 c; Konn

) © KpaBuyk B. P. Ta iH.
© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



8. Payionanabii pieaHAHHA

# Iavre B OHOMY HANDPAMKY, TO OJHA HA3NOPaHsae Apyry
yepes KoxxHui 100 ¢. 3raiiffiTe MIBHAKOCTI BEJIOCHIIEIHCTOK,
AKINO AoB:HHA foplxEkn 200 M.

IMomipryiime &

210. Ha pomni sanucaniuucna 1, 2, 3, ..., 25. Jlo3BonaeTsesa cTep-
TH Oyab-AKl1 ABa YHcJa 1 HanucaTH 1X foovrok. Ilosropusmn
Taky onepaiiw 24 pasu, ogepmumo oaHe uucno. Jlopenirs,
o e yneyo giantekeda Ha 1 000 000,

PAIIIOHAJILHI PIBHAHHA

1. llim Ta npobosl panlosansHl piBHAHHEA. Poarnanemo pis-
HAHHSA:

2x —7)=3x—9: Ox _ 4. B &
x—9 x-1 x-4
JliBa 1 mpaBa 4aCTUHHM KOMHOIO 3 IIMX PIBHAHB € panloHAJb-
HHMH BHpasaMi. Takl piBHAHHA HA3HBAKTL PAYIOHAJIbHUMU pia&-
HAHHAMU.

I Pienannsa, gisa i npaBa YacTHHH AKOIO € pANIOHAIEHHMH BHpA-
- 3aM¥, HASWBAIOTE PAUIOHANBHUM PIBHANHAM.

PaniosansHl plBHAHHA NOALAAIOTE Ha mial it apobdosl. Axmo
obH Bl YaCTHHH PAlliOHAIBHOIO PiBHAHHSA € HiNMUMH BHPpaA3aMH, TO
TAKEe PIBHAHHA HAZWBAIOTE WIAUM PAUIOHAAbBHUM pieHAHHAM. Pa-
ioHaJbLHe piBHAHHA, V AKOro xoda O ogHa 9acTHHAa € JpoboBHM
palioHAJNIBHUM BHPAa30M, HA3MBAIOTH Jpo6osuUM pPAWiOHAALHUM
PIBHAHHAM.

Iini panionansHi piBHAHHSA

2x—T7)=3x—9: E{H_E}= 2(y +1)
’ 5 3
I po6oBi pauioHalbHi piBHAHHA
8z _ 4. 5 _ 3
z-9 x—1 x-—4

© KpaBuyk B. P. Ta iH. B —
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& 1. PayionaavHi supaiu

2. PiBHOCHJOBHICTE piBHAHL. PoarasHemo gpodoBe pamloHaNb-
He pPIBHAHHA

x*-2x _o (1)
x—2

Bwn 3HaeTe, mo apid foplBHIOE HYJIK TOAl H TLILBKH TOAl, KOJH
iforo YHcelbHHE JOPiBHIOE HYJIW, 4 3HAMEHHHK BiaMinHMI Bij
Hynsa. Tomy ana po3s’azaHHA piBHAHHA (1) NpUpiBHAEMO YHCEIb-
HHUK ApoOy 10 HYA:

x*—-2x=0; x(x—2)=0; x=0abox=2,

I[Mepesipumo, uu ana sHalileHUX 3HAYECHL X BHAMEHHUK X — 2
BIZIMIHHHH B1J HYJIA.

Axmox=0,Tox-2=0-2=-2 # (0 — 3cHaMeHHHK BigMIiH-
Huii Big aynsa. Tomy x = 0 — KopiHb piBHAHHSA.

HAxmo x =2, mTox - 2 =2 - 2 =0 — 3HaMeHHHK JIOPIBHIOE
Hyaw. ToMy x = 2 — He KOplHbL piBHAHHA.

Or:xe, pieHAaHHA (1) Mae ouH Kopieb — uynesno 0.

Poap’saayioun pipaaaed (1), Mu Maan JaHIIOMOK PiBHAHL.

2 —
Pisuanna II _‘EI =0| 22-2x=0 [x(x—-2)=0
Kopeni | 0 0; 2 0; 2

ITepme 3 nuX piBHAHL Ma€ OAMH KOpiHb — vueno 0, apyre Ta
TpeTE PiBHAHHA MalOTh ABa Ti cami KopeHi — uncna 01 2.

| Osnaverna. [IBa piBHAHEA, AKI MAKOTH Ti cami KopeHi, abo Ko®-
b= HEe 3 AKHX He MA€ KOPCHIB, HAHBAKOTE PiSHOCUAbHUMIL,

Orxe,
piBEssHHA x° — 2x = 0 # x(x — 2) = 0 piBHOCHJILHI;

-
piBHAHHA =~ L;I =( it x* - 2x = 0 He piBHOCHJBHI.
I —

Pipasinusa x + 6 = x i Ox = 1 piBHOCHNLHI, 60 KOXHE 3 HUX He
MAa€E€ KOpeHiB.

¥ T knaci MH po3rasajaif nepeTrBOpeHHA piBHAHL, BHKOHVIO-
Yy SAKi, OIEpKYVIOTE PIBHAHHA 3 TUMH caMUMK KopeHsaMmu. Orxe,
Il MepeTBOpeHHA NepeBoJATh PIBHAHHA V pIBHOCHJILHE HOMY piB-
HAHHA. 3 HUMH OB A3aHil Taki ocHoéHi eracmusoemi pi@HAHb:
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8. PayionaasHi piaHAHHA

D HAxngo B HeAkil YACTHHI PIBHAHHA BHKOHATH TOTOKHE NepeTBo-
pPeHHA, AKe He 3MIHIOE JONMYCTAMI 3HAYEHHA 3MIHHOI, TO OJep-
AHUMO PIBHAHHSA, PIBHOCWILHE JAHOMY.

D Armo geaxni J00aHOK NMepeHecTH 3 OHIEl YACTHHH PIBHAHHA
i B IPYVIY, SMIHHBIOH HOTO 3HAK Ha OPOTHJICKHHH, TO OJePKHMO
PIBHAHHA, PIBHOCHJILHE JAHOMY.

l) Armio odnaBl YACTHHH PIBHAHHA MOMHOKHTH ado MoglJawTH HA
p - TEé caMe BiiMiHHe BiI HYJIA YHCI0, TO OJEeP:KHMO piBHAHHA, piB-
HOCHJILHE JTaHOMY.

3. Posp'aayeanaa apodoBMX panioHANBHUX PpPIBHAHL. Poa-
rIIsSAHeMO NpHKJIaaH.
6x
x—9
Pose'azanna. 3BeieMo JlaHe pIBHAHHA J0 pIBHAHHA, JIiBA 4a-
CTHHA AKOro € apodoM, a npasa — HYJIeM:

6x — 6x-4(x-9) 2x+36 _
x-9 A=9; x—9 . x-9 =
IlpupiBHgeMO YHCeILHHK OCTAHHBOTO JApo0y JI0 HYJIA:
2x+36=0; 2x=-36; x=-18,.
Axmox=-18, Tox—-9=-18-9=-27+#0 — sHamMeHHHUK ¥ — O
BIAMIHHHUH Bl HyAs. Orike, x = —18 — KoplHB JlaHOTO plIBHAHHA.
Bianosige. —18. «

Ipuxkaan 1. Pose’aszaTn piBHAHHA =4,

LoD poss’'asaTn apodoee palloHANBHE PIBHAHHA, MOMHA:

P(x)

1) aBecTn #oro ao Buraany ———= =10, ne P(x) i @(x) — mimi
BUpa3H; Q(x)

2) poas'azaTi piBEAHHA P(x) = 0;

3) BUKJIIOYHATH 3 floro KOpeHis Ti, 118 AKX 3HaMeHHHK Q(x)
AOPIBHIOE HY 0.

P(x)
- -[] JBOIHTLHECH OO0
6(x)

po3B'A3yBaHHA piBHAHHA P(x) = 0 i nepesipku ymosu Q(x) =0, To

OckinBKH po3B A3YBAHHA piBHAHHA

RaAayTh, IO
P(x) P(x)=0;
Q(x) Q(x)=0.

© KpaBuyk B. P. Ta iH. L —
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& 1. PayionaavHi supaiu

3 2

IIpnxknan 2. Po3s'a3aTH plBHAHHA E:_i o y+2 =10.

Pose’azanna. 3anuimeMo JNiBY YACTHHY PIBHAHHA YV BUriasami
Apody:

3{y+2]+2{y—1]=ﬂ_ 3y+ﬁ+2y-2=ﬂ_ oy +4 1)

(y—1)(y+2) To(y-Dy+2) 7 (y-Dy+2)
. . . {ﬁy+4=ﬂ;

OcTanHe pIBHAHHA PpIBHOCHJIBHE CHCTeMl

3BigKH: (y-1)y+2)+#0,

Sy=—4; y=-0,8;
iy—1%0; y=1; y=-0,8.
y+220; |y#-2;

Bignorinek. —0,8. «

Ilpukaadu pose’'azanna enpas
2x° -2 1 x

+._=:_

r4+92 x x+2

Bupasa 1. Poas’sizaTi piBHAHHA

P ™ ™ ™ T ™ ™ ™ ™ Tl S ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ T ™ ™ ™ T ™ ™ ™ ™ ™ ™ ™ ™™™ i ™ el ™ ™ ™ ™ ™ ™™ ™ ™™ ™™ ™ T ™ ™ ™ ™ ™ ™ ™™™ ™"

) 9y’ _9 +,,1__ % 2x? —2+(x+2)—x* =5
x(x+2) x+2 x(x+2) ’
; (x=0 abo x=-1;
. BT x* +x=0; x(x+1)=0;
= ; s x#0;
x(x +2) x(x+2)20; |x(x+2)20; |
| x #-2;
x=-1.

Bnpaepa 2. Poap’a3aTH piBHAHHSA 2x__ 21+5.

¢ PosrasgarumemMo piBHICTB 2x 5™ 2"'”;' AK Nponopiiito.
x- x+

3a OCHOBHOIO BJIACTHBiCTIO nponopuil Mmaemo:
2x(x+ 1) =(x — 2)(2x + 5),
3a YMOBH, IO X — Eiﬂﬂ.r-l— 120, TﬂﬁTﬂIiﬂHIi -1.

P ™ o™ ™ ™ ™ ™ ™ ™. ™ e o™ e . ™ s o™ ™ ™ e ™ ™ ™ ™ . . e ™ ™ o e ™ ™ ™ ™ ™ e ™ ™ ™ " o™ ™ " =" e ™ e e e ™ o™ ™ ™ ™ ™ e e . ™ ™ ™ e ™ ™ e ™ ™ ™ e ™ e ™™ ™ ™ ™ o™ e ™ s o ™ ™
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8. PayionanbHi pieaHAHHA

Poas’axemo ogepixaHe piBHAHHSA:

2x2+2x=2x*4+5H6x—-4x-10; 2x=x-10; x=-10. |

HNna x=-10 ymoen x#2 H x+# -1 BHEKOHYVIOTECA. Tomy
x =—10 — Kopius piBHAHHA.

Bianogias., —10, e

e e e ™ ™ e e e o e o e e e e e e e e e e e . ™ e o o e e e e s e e e e e —J

e e o ™ o s e " o .

Bnpara 3. Iz micta A B micTo B, BicTans Mix AKuMu 36 KM, BH-
1Xajna BeJJOCHNeAHCTEKAa, a Yepes 20 XB ycialjg 3a Hel0 —
aeromMobine, mBHAKICTE #AKoro BTpHYl Oinsmia 3a
MIBHAKICTE BEJIOCHTIENCTKH . 3HANTH MIBUAKICTE BEJIO-

CHIeIHCTKH, AKINO BlgoMo, 10 B MicTo B BoHa npHixa-
na #Ha 40 xB nizuime, Hix asroMobik.

T T T — - —e— e " m— Es o E L - c— s s o - —— - — o o "o e

¢ Hexall mBHIAKICTE BeNOCHNOEAHCTKH JOPIBHIOE X KM/roj,
ToAl MBHAKiCTs aBToM00ina — 3x kM/roa. lllnax 3aBAoBXKH

36

36 ¥M BenocHIeaMeTKA [MONOJIANA 38 —— roji, a4 aBToMobines —
-

3a 36 _12 (rog). OckiasKN BenocHIeAHCTHKAa ODysa B Aopo3l Ha
x

3x
20 x8 + 40 xB = 60 x8 = 1 rox goBIne, Hix apToM00i/bL, TO MAEMO

PIBHAHHSA

36 12 _
r x
Poas’sa:xemo oep:xaHe plBHAHHA:
E_ E —lmﬂ: a6—-12—x =D; 24—I=D; {24-17:”; o
X X X X x =0

Biagnogsiask. 24 KM /o1, ® |

™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ o™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™™ ™ ™™ ™™™ ™ ™ ™ ™ ™ ™™™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™

1. ke piBHAHHA HASUBAIOTE PAlliOHANEHNM DIiBHAHHAM?
Hinum panmiosansHuM piBHAHHEHAM? [pobosumMm panio-
HAJLHUM piBHAHHAM?

2. Axi pisHARHA HasuBawTh piBHOcHILENMHU? HasemiTh
NPpHKJIAL IBOX PIBHOCHJIBHHX pPiBHAHL.

3. CopmynwiiTe BIaCTHBOCTI PIBHAHB.,

4. Hlk poar’a3yioTs ApoboBe panioHaJlbHe pPIBHAHHA BHIY

P(x) _ 49
Qx)

© KpaBuyk B. P. Ta iH. B —
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& 1. PayionaavHi supaiu

{U¥eno

211. flxi 3 HaBeJeHHX piBHAHL € ILIMMH palllOHAJILHHMH pIBHAH-
HAMH, a4 AKI — apoboBumMu?

5 = I 1 2x—1
1 e —— . 2 4 '-'-'n 3 —— — — - 4 e
) = 1 )3y —4)=0; }3 x=23; ) £

212. Kopenem AKHX 13 HaBe/IeHHX PIBHAHB € Yuco 17

x-1 _a. x~1 _a. ¥ -1_a. 2 _3
1]x+5 0; 2) e 0; 3) v+l 0; 4) T i
213. Yu piBHOCHILH] pPIBHAHHSA:
4x _gi X _o. 2w 1 &
b x-1 Elx—l % 2) 2x x+1 2 x+l 7
2(2+43) _ . 2x 4 .
={] . = - el ' T —
3) = iz2(z+3)=0; 4) — 1_2121' 47
(e d
214. Po3p’a#iTh pIBHAHHA: o
1) £ =0 2) S =0 3) S£=2 - 0;
22-10 _ . x'+4x _ .. x* -9 _
9 2 -25 " 2 x—4 0 %) x+3 %
215. Poar’aAmiThL pIBHAHHA:
2x -4 _ . 5y+10 _ x°—2x _
X x+4 o 2) y+2 0; 3) x—2 v

216. Posp’'axiTs piBHAHHA:

1) IE_IE + i:g -0; 2) 5’;1 = L'-'ly -0; 3) %+2=n;
) =2 =-1; 8) At 9) =21,
217. Po3r’AXiThL pPIBHAHHSA
) 2525 -0 2220 3) 2;3+1=n;
e © KpaBuyk B. P. Ta iH.
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8. Payionanabii pieaHAHHA

218. ke uucao norpibHO AOAATH M0 3HAMEHHHMKa Apoby 19 1100

219. Axe uncno norpibHO BiAHATH Big 3HAMeHHHMKAa Opoby —

220. 3uaiigiTe apuuaiinuit apib, mo popiesHiOE

. .h InTepakTHBHe 3aBAHHA 7
:

25’
ojlepsKaTH Apibd, 1Mo A0piBHIOE %
I?
36’
106 ozepsxaty Api6, Mo AopiBHIOE i ?

2 , V AKOMY 4YH-
CeJbHHK HA D MEHIIIHMH Bl 3HAMEHHHMEA.

PaunionanasHi piBHAHHA

221. Yu pipHOCHILH] piBHAHHA:

1) I{II-E} =0 Ta x(x - 3)=0:

x(x-3)
2 =0 rTa x(x—3)=0;
) x +1 { )
3) 2x + 3 =44 3 Ta 2x = 47
x—2 x—-2

Bianorial obrpyeTyiiTE.
222. NoseniTs, H10:

1) piBHAHHSA ‘;tf - .:El Ta x + 2 = 3 He PiBHOCHILHI;

2) piBHAHHA x+2 _ 4 Tax + 2 =4 pilBHOCHIBHI.

x-1 x-1

223.

#% Ckanagite fABa piBHOCHJIBHI DiBHAHHSA, AKI MAalOTh:
"~ 1) onuH Kopiak; 2) :oaHOro Kopens; 3) 6eaniu KopeHis.

224, Poas’ AKiTHL pIBHAHHA:

9y* +6y+1 ¥’ -16x
= (); = ();
2 0y° -1 2) x*+4x
=1 . x=4 . y+3 _ 2y
. 2x-1 2(1-2x)’ » y-1 2y-7
i N S 4 11
W& T imis %) 3 2~ 8
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

ox+4 4dx+1 x+1 1-+4
£ *r—2 x+3 =1 % 2x—2  2x+3

.H,) = lﬂ = ; lu} 22+__'£_23—‘_§= 2

_ 2 :
x* —Bx :-:—5 x z+1 z—1 1%

29. Poas’ a1 Ts pIBHAHHA:

226.

227.

228.

229.

4y -9 Y 3
: =0 2 + = ();
1) 4y* +12y+9 ) y-37 23—y
y+3 _ 3y = F_3
%) y+2 3y- 2 % bx 2x &
x+6 L X -4 ; 6z-5 z-2 _,.
") £—1 2+l =2 6) 3z+1 2- 13
T] ?.-I 3 _§= B . E) X+ I+3= 2 -
Xird4y x x+4° -2 x+2 L*_4

3 Onecu no Mukonaesa, Bigcradb Mim axumu 120 kM, oj-
HOYAaCHO BHIXaJaH aBToMo01nb 1 Benocuneaucr. ¥ Mukronale
apromMobins npuOyE Ha 4 roja pa”ime, Hi} BeJOCHIIEeIHCT.
SHaAlAITE MBHAKICTE BeJOCHIENHUCTA, AKI0 BOHA B 4 pasu
MEeHIIa BlJ MBHAKOCTI aBToMODLIA.

Karep npoxoaurs 27 KM 3a Teuielo piuky 3a ToH camuii yac,
moe i1 23 KM npoTH Tedll. S3HAHAITH IIBHAKICTE Tedil pilYyKH,
AKIO MBHAKICTE KaTepa B cToa4iil Boai gopisHoe 25 KM /roj.
Tennoxia npoitmor 17 KM 3a Tediew pidkHu 1 15 KM npoTH Te-
yii 3a 1 roa. SHalAiTE MIBUAKICTE TEILTIOX0A4 B cToA4il BOAI,
AKINO IIBUAKICTE Te4dll plYKH JOpIBHIOE 2 KM /T0oj1.

{a

Po3B A#1TL pIBHAHHA:

1)2+5=B_}3y143y 15
x*-3x x*+3x x*-9° 2y+5 5-2y 25- 4y2‘

Iz 3!— ~0: }[E.r+1‘ <
2" -1 x*+x-2
. PoaB aAiTh pIBHAHHSA: ‘ f
22-3 2z2+3 _ 9+4z x—4{-0
1) 22+3 22-3 9-42°' 2) x+1 0.

= © KpaBuyk B. P. Ta iH.
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8. Payionanabii pieaHAHHA

231. 3uaiigiTs yel 3HaueHHd @, A8 AKHX € piBHOCHIBHHMH piB-

(X-INX—-2) _ 4 pa (x— 1)(x - 2) = 0.
X —0d

HHHHHA

(x+a)(x—2a) _

232, llna aknx 3Ha4YeHb @ pIBHAHHA 0 mae oauH

. xX—9
KOpiHL?
233, llna aknx sHadeHb b pIBHAHHSA & _j:]:(ii 3) = () He mae Ko-

peHiB?

234. Bartsko it fouka cronanu rpagaky 3a 16 xB. 3a cKinbKM XBH-
JHH MOXe CKOIaTH Irpajaky 0aTbKo, Opalloiody caM, AKIIO
BiH MO3Ke e 3po0HTH BJBIY] IBHAIIE, Hi¥ qJouKa?

Bnpasu 0N NOBMOPEHHA  e—— @ ﬂ

235. 3HalniTL 3HAYEHHA BHpPAa3y:
1) 2%+ (—5)": 2)57: 5°— 44 0,6 3)16*:(4'%:8Y).

236. Cnpoerits Bupas:
1) (a®)’ : (aa*); 2) (a*b*)? - (2a*b)*; 3) x"y - (—4xy?).

237. Ilporarom ausa Tpu MeHemxepH Haganu 60 koHcyasTanii no
Tesedony. Um Morso craTHcA Takg, IO NeplInd MeHea:Kep
HAAAB HAa 5 KoHcyabTauiit Oinbime, Hi apyruii, i Ha 7 KoH-
cyJabTaliil MeHIIe, HixK TpeTiit?

238. V b6arky asromobGinsa € 40 n 6ensuny. Un amoxe BiH Oes 3a-
npaBKH npoixatH Big Kmuesa no Xapkosa aBTOMOOLJIBHOIO
TPACOIO 3aBA0OBMKEKH 476 KM, AKINO HA NOAOJAHHA KOMHHX
100 kM maaxy suTpadaTuMe 8 J1 deHsuny?

Homi PRy ume —m &
239. llnsa uucen a, b i ¢ BUKOHYIOTHCHA PiBHOCTI:

a+b+e=10; 1 _, 1 ., 1 _g9
a+b b+ec c+a

SHAHIITL AJA [UX YHce] 3HAYeHHA BUpa3y

| S

b+e c+a a+b’

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

'ﬂ IaTepakTHEHEe 3ABJaHHA LA caMonepeBipkn 2
MuoxenHa 1 JleHHA Jpo0iB.
Panjionajaeui piBHAHHSA

L g

:

SaBlaHHA AaA camonepesipku Nt 2

ITouamrkosuil pieens

.3
1. BurosaiiTe MHOMEHHSA: dm -*-"3.
n m
o
4 Am B % B2 r 4m
n m m
2
2. Buxonaiire ninennsa: E . b e
o
E a’ £ 3
A - B i) B 5 ' a‘b
q 3
3. IligmeciTs 10 creneHs: [2‘;"&] .
a
6" 8x° 2x” 8x”
‘A‘ ﬂﬁbd B uﬂbﬁ B uﬂbﬂ r ﬂﬂbﬂ
2
4. BuaiigiTs 3navenns supasy 21 1 @ , AKIIO a = 3.
a—2 a a-—2
A T b -1 ;e | r 7
5. Poap’sxkiTh piBHAHHA iLg =i
A -3:3 b -3
B 3 I' Kopenis Hemae
6. Poas’axiTh pilBHAHHA Eﬂx =0
x° +3x
A -3:0 B -3
B O I' Kopenis Hemae

© KpaBuyk B. P. Ta iH.
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Jaadanna dan camonepesipxu Ne 2

Cepedniill pieens

7. HobGepits go koxuOro supasy (1-3) ToroskHo piBHHI oMy

supa3s (A—1l).
3a® 6b° a"
. 2b a4’ - 4b°
3a’ ﬁb“‘ a
2 b
2b 165"
3 * 12
3 [——= B =
[ zbEJ 16b°
9
Ly
I 9b*
: a—3a _a
8. Copocrire Bupas =" (1 .~::+E}
2(a —3) a—3 a—3 .
A (a+2)° B 2a+2 23 o
- Y y+l i
9. 3uaiiniTe sHAYEHHS BUpPaay [y+1 + 1] 2y -1’ AKIIO Yy = 3,D.
A -1.2 b 1,2 B 11 I 12
'
10. Poas’smkiTh piBHAHHA Ix:ir =0
A0 b 4 B 0;4 1’ -4

Hoecmammuii pieens

11. CnpocriTs Bupas:

4ab® | 3ac* E_
Y gt [ 1b° J ; 2}(“1 ( ]
12. 3naialTs 3HaAYeHHA BHpPas3y x+2 3x-3 3 AKIIO
P .r—E.t+1:r: -4 .1:2

© KpaBuyk B. P. Ta iH. 65
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& 1. PayionaavHi supaiu

13.

14.

15.

16.

17.

18.

Poas’axKiTh piBHAHHA:

'3 L 2) 8x"+10x-25 _ = -
4x 6x ; x+5 :

AsToMoDiae 3a neBHHH uac npoixas 40 kM, a nmoriM 301aB-

mHue menakicTs Ha 10 kM /roa 1 3a Toll caMM 4ac HOMOJIAB

45 KM. SHAHIITE NOYATKOBY INBHAKICTE AaBTOMOO1JIA.

Bucorkui piéens

IoseniTs, 110 ANA BCiX JONVCTUMHEX 3HAYSHbL 3SMiIHHUX 3HAYEH-

2b .(“+b . 1) He 3aJIeKaTh BiJl 3HAYeHb b
a+b \3ab b " |

HA BHpasy

IoBepiTh TOTOMHICTE

1 x WS S _Yy—x
x+y x+2xy+y’ ) @ty 2-y*] p+x
Poap’ amiTs piBHAHHEA!

4—5y_1+5y= T i 2} IEI_E‘_]'___H
y+d 5-y ' -25 x-3 .

1)

IIBa eKCKaBATOpPH, NPALIOIYHA PA30M, MOMKVThE BHPHTH KOT-
noeaH 3a 6 roa. da cCKIIBKH roJlHH MOKe BHPHTH KOTJOBaH

KOKHHH eKCKaBaTop, NpanioiodyHd OKpeMo, AKINO MNepirmii
MOKe 11e 3pobuTH BABiYi mBMAIIe, Hix Apyruaii?

T © KpaBuyk B. P. Ta iH.
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8 Cmeninb i3 WiauMmM noOKasHUKOM

CTENIHD I3 IIJIUM IOKA3HUEOM

1. Crenins 3 HATYPAJBHHM NoKadaHKoM,. CTenenl 3 HATYPaJb-
HHUM NOKA3HHMKOM MH BHBYaJW v T Kaaci, Haranaemo, mo crene-

HEeM YMCJa d 3 HaTYpaJdbHUM NOKA3HUKOM 711, e n > 1, Ha3suBawTh
NOOYTOK N MHOMHHKIB, KOMKHHI 3 AKKUX JopieHioe a. Hanpuknan,

2'=2-2-2-2-2=232.

¥ Bupasi 2° uyncno 2 Ha3NBAOTE OCHOB0W CMENneHA, YHCI0 D —
NOKA3HUKOM CMeneéna, a peck Bupas 2° — cmenenem. Crenesem
YHCJIA a 3 HOKA3HUKOM 1 HA3ZWBalOThL caMe YHCeJo a: a' = a.

CreneHl 3 HATYpaJbHHM NOKa3HHKOM YaCTO BHKOPHCTOBYIOTH
IS 3al0HCY BEJIHKHMX 3HAYEHbL BeJIHYHH V KOMIOAKTHOMY BHTIAI].
Hanpukaam, 10 000 000 T = 107 1.

AKImmo sHadeHHEA BeIHYMHHA MaJe, To 11 3a1a0Th 3a JJOTTOMOT0I0
CTEeNeHIB, NOKA3HUKH AKUX He € HaTypalbkHuMu uncnamu. Hanpu-
KJaj, 3 J0BIIKOBHX i epe] MOdHA Al3HaTHUCHA, {0 Maca MOJEeKY-
¥ BogH gopisHioe 2,99 - 10 #* r, 1106 apoaymiTu nonibui sananasa
BEJIHUHMH, PO3MIUPUMO N1il0 nifHeceHHA 1o creneds. Poaraauemo,

[0 O3Ha4Yae MiJHecCeHHA A0 cTeleHd 3 HYJLOBHM I IIJIMM Bl €M-
HHM NOKAZHHKOM.

2. Creninbs 3 HYJABOBHM 1 ILIMM BIJ €eMHHM mMokazaukom. Bu-
KOHVIOUH JiJIeHHS CTENeHIB 3 OIHAKOBUMH OCHOBAMH il HATY DA b-

HHAMH NOKA3HUKAaMM, MH BHKOPHCTOBYEMO PiBHICTH
a”:a"=a™ ", qgea*0,m>n.
Axbu B nil piBHOCT] 0OMeyKeHHA m = n He Oviao, To g a # 0
Maan O:
a’=a™ "=a":a™=1;

a"=a’ "=a":a"=1:a"= 1.

a
BukoHaHl nepeTBOpeHHA NIATBepIKYVIOTE JOIIJIBHICTE TAKHX

O3HAYEHb.

l Osnavenns. Crenigbk ymeja @ 3 HYJALOBMM HOKAZHHKOM, e
a = (), mopisaioe 1:
a"=1 (a=0).

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

LI
Hanpuicaaa, 8°= 1, (—0,5)" = 1. (%) ],

m—

J) Osnavenna Axmo a = 01 n — BarypajJsHe YHCI0, TO CTeNeHeM

YyHeaa 4 i3 wiauM BUUEMHEHM M0KA3HHKOM —/1 HAZHBAKOTH YHC10
1
—, TODTO
¢ 1
"= — (a # 0, n — saTypaisHe YHCJI0).
i

I

{a

31 _ L. » el : —— Y
Hanpuknaan, 2 51~ g’ (—-6) 6 36"

Crenias uncaa 0 3 HYALOBHM 1 OLIHM BiJJ EMHHM NOKa3HH-
KoM He suaHaueHi, Tak, supasu 0% 0 ge MmaloTs amicTy.

Poarnapemo TadbIMIo:

e .. | 3| -2]|-1] 1 2 | 3
. L 3 |
10 fo00| 700 | io | ! | 10 | 100 [1000,

A BunnHo 3 gpyroro paaka rabauni, 3BHAYEHHA IAUX CTENeHIB
ypcaa 10 maoTs TaKy BJAACTHBICTH: KOMHe HACTYIIHE 3Ha4YeHHHA
v 10 pasis OLasmIe 3a NonepegHE.

3. llinnecennsn apody mo Bix'emuoro crenens. [llob nignecrn
10 Biji'€MHOro cTeneHd Apib, MOKHA BUKOPUCTATH pPiBHICTH

[E) = [E] yaea #0,b # 0, n — parypajbHe 4HCIO.
a

Ils pigHiCTh BUILIMBAE 3 TAKUX NEPETBOPEHL:

(E)_ﬂ= 1 =1:(E]u=1:£=1+£=£=(
b b" a" a"

e © KpaBuyk B. P. Ta iH.
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8 Cmeninb i3 WiauMmM noOKasHUKOM

IIpuknaadu po3e’a3anHa énpas

Bnpaga 1. 3HailTu 3HAYEHHA BUpPa3y:

-1
1) 100 - 5% zylzs"*"; 3) (2%) + 0,27
_________ pi _-Lﬂﬁ- T
.1] 100-5°=100- e =~ 0.8;

T N O
2) 578 Tonim Tar T g

=1 -1 -1
3) (23) +uz-‘=(35’_) +(l] =~9—+5 ey

9 5 2{} El]
Enpaﬁa 2. BukopucToBYIOUM Bijfg eMHUI EI}REEHHH,, nogaTH ;::plﬁ
j.. Yy BHrIAAl 100VTRY.

ub

e e e e e i

{ .[I'1+H'I)*{I+y}‘l=(l+1)+ I s TP =L.-

o ———— s — " e s s s " " —— e T - — s s e o e o o™ s s s s o c— e - o s e

1. YHomy nopiBHIOE HYJIBOBHH CTeNIHb OVAL-AKOro 4HCciAa,

BigMinHOrO Big Hyna?
2. ChopmynoiiTe 03HAYEHHSA CTENEeHA i3 ITUM Bl eMEUM

NMOKA3HUKOM,
i ¥emo
240. IlonaiiTe v Burasaai npoby cremins: 5% 4 1; 3 %; 24,
241. llonaiiTe v BUrNAAl cTeneHs apib: 312 %, 413 . 219 .
242. ObuucaiTe:
0
1)12% (-1.5)% (%) ; 0% 2)5°% 870 2% Y
{2
243. llopaiiTe unena 81, 27,9, 3, 1, %, %, -311‘ YV BHTJIAJl CTeNneHlB

3 OCHOBOIO 3.

© KpaBuyk B. P. Ta iH. . —
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& 1. PayionaavHi supaiu

244,
2495.

246.

249.

250.
251.

202.

253.

ﬁ',t

Ilogaire uncna 120, 29, 5, 1, %, ;—5, vV BATJIAAL CcTene-

HiB 3 OCHOBOIO 3.

1
125
IlopaiiTe v Buraaai crenenis 3 ocHoBow 10 gmena 1; 0,1;
0,01; 0,001; 0,0001.

SHANITL 3HAYCHHS CTeNeHA:
1) 975 2) 1577 3) (—2) 4) (-3) 7
4)". (3) (_1)'“. ( g)

ﬁ](g) ; 6) 5] 7) a] i 3) 13 ;

9)0.,57% 10)(—0,1)% 1130.257%: 12)(-1.5)7.
. SQHANHAITH 3HAYEHHHA CTENeHHA: i

1) 5% D25 ey (3

_.3 'E

5) (—g] . 6) (2%) . T0,2%  8)(-2,5).
. SanoBHITE TabINIIIO:

N 4 [ -3]|-2|2lo]1]2]3]|a4

(22| | . 7

SHalAITL 3HAYEeHHA BHpa3sy:

135-10™ 2) 16 - 2°°; 3)5%*:256% 4)8:(-2)%

86 -3=2-27% &+3 TEF=2% sV +8~.

SHalmiTEL 3HAYEHHS BHpPAa3y:
1) 14 - 7% 2)4:(-2)%: 3)5'4+107; 4)22—4-2,
SHaliniTe aHavyeHHA pupasy (b+ 1) 2, akmo b=-2: b=0; b= 2.
S3HaliTL 3HaueHHA BUpa3y 8a* + 1, akmo a = -2; a = 2.
[logaitre Bupas y Burasigi apody, 110 HE MICTHTh CTENEHIB
3 BlJl EMHUM NMOKaA3HHUKOM:
1) a2b1; 2) T lab?;

3) Sx 2y *; 4) 2(a + b) .

. llogaiiTe Bupas v suraaal apoby, Mo He MICTHTE CTeleH1B

3 BiJI' EMHHM MMOKA3HHKOM;

1)y 2)3m>n?t; 3)4'a@b’; 4)d(x-1)".

lHTEPHHTIIBHE SadB 1dHHH B
Crenias 13 MMM NOKAZHHKOM

© KpaBuyk B. P. Ta iH.
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259.

256.

b
] |
-]

258.

I
b |
=

261.

262,

263.

8 Cmeninb i3 WiauMmM nOKaIHUKOM

{3

IlopaitTe apid v BUrasal creneHsa ogHOO UG poOBOro HATYPAJIE-
HOTO YHCJA:
)2 2) — 8 1 8) -1,

625 512 243 128
SHANAITE 3HAYEHHA BHPAa3y:
1)0,1 24 (-1)2% 2)2.58™:1.57*%

N

6)(1+5)y*-(24+ 2%,

o (2)"42)" (&)
(2" (1)

. SHaliiTsL 3HAYEHHA BUpAa3y:

1) 0,22 — (—-0,5) %

2) (-1,6) ' : 4°2;
o) () o) ()"
5)(1— 2713 — (1 +47).

PoaramyiiTe creneHi B NOpAAKY cHajlaHHA IXHIX 3HAUEHb:

2(3): (3) : (3): 3]

5% 5 5 5% 5%

. PoaramyiiTe crenedi B NOpAAKY 3pOCTAHHA IXHIX 3HAYEHE:

1) 3% 3% 3% 3% F-1- 2)0.57%:0.5% 0.5 0.5°

BuxopucToBYIOUH Bl eMHHI NOKasHHUEK, NojgaiiTe v BHraaai
.I[ﬂﬁ}"TH}? npib:

" at+b
1} bﬂ ; 2] y 3} Eﬂb' 4] {ﬂ _b}E '

Buropucropyioun Bif'eMHHH NOKA3ZHHUK, noaaiiTe v BHraaal
nobyTRY npib:

2
1 T a9
) E_
CnpoceriTs BHpa3:
1) (3a + 15)a + 5) %

4

253 ;

X
xX+Yy

3) 4)

2)(b—4)y" —(b+ 4)";

%
3)(a-b?2):(a+b) 4) (1—E_f+1):1_1{_2.
CnpocTiTh BHpa3s: e N
1) (a® - b*)a — b) %; 2}(m1—n'1):( L 2} :

m —n

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

e
-1 =1
264. IlogaiiTe BHpas ﬂ-z ks :2 V BHIVIAAL panioHaJdbHOro apody.
ﬂ_ —

269. Po3s a3#1Th pIBHAHHA:

1) 2(5 + x ') =9 - 2x); 2) y-‘1+1 = 3.
266. Po3aB'axiTL pIBHAHHA:

1)16-3x1=1+ 3x%; 2)y+y't=2,

-1
267. CrinbKkH KOopeHiB Mae pilBHAHHA [ ;—j] =07?

Bnpasu dna nosmopenHua

O o

268. 3uaiiniTs 3aHAUEHHA BUPA3Y:

1) 54-2¢ 2) 47 : (2%)%; 3) 2,5°+0,72-0,4%
269. IlopaiiTe v BUTNAJI OIHOYJIEHA CTAHAAPTHOTO BUTJAAV:
1) -5x%y? - 2xy%;  2) (~2xy°)% 3) (m*n)? - (~mn)’.

270. 3a Tpn AH] y cepBICHOMY IEHTpPl BlApeMOHTYBaIH 45 ramase-
riB. [Ilpyroro gea OyJa0 BiApeMOHTOBAHO BABIYUl MeHINe rajae-
TiB, Hi¥K nepmoro, i Ha 5 MeHme, Hix Tperhoro. CKiabKH
rajgzeTris OyJ10 BIApPeMOHTOBAHO KOMHOIO qHA?

271. Marwun 150 r coal, noTpidHo nprurorysarti 11 12-BiAcOoTKOBHHA
posunH. CRiNbKH AN# HbOro norpibHo B3ATH rpamis Boan?

Homipryume @

272. 25 raprok CeiTnana npoHyMepyBaaa duenamu 1, 2, ..., 25,
neperacyeaja KapTKH, po3rjaana 4yucTuM OOKOM J0ropu
1 3HOBY NpoHyYMepyBana uuciaamu 1, 2, ..., 25. IloriMm ana
KOMHOL KAPTKH A0Aana 4ucia, K1 Ha HIA Hanucadl, 1 me-
peMHOXKHNa 20 ofep:xaHHX cyMm. lloBeniTs, mo 3HaleHUH
He Jo0VTOK € MapHHUM YHCJI0M.

© KpaBuyk B. P. Ta iH.
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10. Baacmusocmi emeneia i3 yiaum noxKaiiuxom

b BJIACTHBOCTI CTEIIEHA I3 HIJTHM ITOKASHHKOM

Creniss i3 ninuM NOKAa3HUKOM MAa€ BCl BIACTHBOCTI, YCTAHOB-
JIeHl )18 cTelleHd 3 HATYpaJdbHUM [IOKA3HUKOM, a caMe:

IHaa oyoe-aEux uncen a * 0 ra b # 0 1 Oyap-AKHX IJIHX 9HCEe]
m i n BHKOHYIOTECA PiRHOCTI:

a™g" = g™ * " (ab)" = a"b";
a":a"=a™"" " [EJﬂ_ﬂ
b b

{ﬂ_lﬂ}l‘l — ﬂlﬂ'l-ﬂi:

Ilns noBeleHHA HUX BJIACTHBOCTENl BUKOPHUCTOBYIOTE O3HAYEH-
HA cTeneHd 13 1JHUM DOKA3HHKOM 1 BJACTHBOCTI CTeIeHA 3 HATY-
PANIBHMM NOKA3HUKOM.

[lokayxemo, HanpUKaaz, Mo piBHicTs a”a”" = a™ " " € NpaBHUNE-
HOI0, AKIIO0 NOKA3ZHUKH CTENeHIB € MINMHMH BiJi'eMHHMH YHCIIAMH.
Ilna naHoro BUNMAJIKY NOKA3HWKH CTENEeHIB MO HA 3AITUCATH YV BH-
rnaglm=-p, n=—q, Ae p1 ¢ — HaTypanabHl ynciaa. Tomxi:

a".a"=a?.g9=21.1 _ 1..; i LR S ERRRL S e
a® g &

Tak camMo MOMKHA JOBeCcTH, 10 piBHICTE a™a" = a™ ' " e npa-
BHJIBHOK, KOJH OJIHH 3 NOKA3HUKIB cTenedsa m abo n € Big' eMmanM,
a Ipyroi — JOoJATHHM, KOJIH OJWH abo obHBa NOKA3HUKHN JOpP1B-
HIOIOTH HVJIIO.

Ipuxnadu poze azanna eénpas
Bnpaga 1. IlogaTu v BUraani crenesd 3 OCHOBOIO @ BHpAas:
1) a" - a2* 2)(a®)y=:a™.
= 1) ﬂm", ﬂ'-::a = al.':’. +1-12) _ a s T — ) |
2)(@) :a’=a* P :g'=a:a’"=a¥ " =ae

™ ™™ ™™ ™™ ™ ™ ™™ ™ ™ ™™ ™ ™ o ™ ™™ ™ ™ ™ ™ ™ ™ ™™ ™™™ ™ ™ ™ o™ ™ ™ ™ ™ ™ ™™ ™ ™™ ™ ™ ™™ ™ ™™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™™ ™™ ™ ™ ™ ™ ™™ ™ ™ ™™ ™™ ™ ™ ™™ ™™ ™ ™

Bunpagsa 2. O6uncaurtn:
1)375-319-34; 2) (57%) - 25% 3) -

e e e e e e e o L e L e e o o e T e T L e e e L e e e e ™ ™ e ™ ™ ™ ™ el T o P H i
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& 1. PayionaavHi supaiu

Bunpagpa 3. ConpoceTHTH BUpa3:
1) (2a*b?*)? - 0,5ab™%; 2)(x—x)P—x"

o 1) (2a*b*)*- 0,5a%b* = 4a'b* - 0,5a°b* =
=(4-0,5)-(a*a®)- (b b?) = 2a'b*;
2 x 1 =-xP-xt=(x"'Y-2-x'x+xt—-xt=

T T T e T T T T T T T T I el TR e e e T T T T e

1. ChopmyawiiTe BIACTHBOCT]I CTeNeHA 13 IJHMM IOKA3-

HHKOM.
Wyeno
273. Ilopaiite v BUrnsigi creneds BUpas:
1) a%a?; 2y %" 3) yy 7 4) a' : a¥;
4
§) bt b B){c?)y:e; TIm*n% 8) I—_q.
274. OfuupcxaiTs: Y
1) 6°- 6% 2)5%: 5%  F)4r: 4% 4)84: 3
-2
5) (81); (7Y M2t 8 3o
{12

275. IlopaiiTe Bupas y BUrJIAl CTENEHS 3 OCHOBOIO @
1) a*a™%; 2)Ya*a"; 3)a’a’; 4) a*a "a?;
5) al®: a'5; 6)a?:a’ ar: 8) (a *)".
276. IlogaitiTe BMpa3 v BUIJIAAL CTEIIEHA 3 OCHOBOIO b:

1) 67°b7%; 2) b?b"; 3) b b "h;
4) b : b'% )b b 6) (b77) 2
277. llopanTe v BUrnsal cTenessa BHpas:
8
k) =7y ™ 2) 'E—_;; 3)(m?: m7) - m®
4dm*:(m"-m®); 5)(@a®:a" 6) b (b1) =

© KpaBuyk B. P. Ta iH.
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284,

285.

286.

%"h InrepakTHBHe 3asm1anag 9
!

287.

10. Baacmusocmi emeneia i3 yiaum noxKaiiuxom

. IlopaiiTe v BUrasaal cTeneHsa BUpas:
Dk 2) %; 3) (x* - x7%) 1 x7
4)(c*:c?) ¢ 8) (22 ye: 6) k:(R)">.

. IMopaitte Bupas (x %) : x "' v BUIIAM] cTelleHA 3 OCHOBOI X Ta

3HANAITE HOro 3HaAYeHHA, AKmo x = 0,1.

. IlopgaiiTe Bupaa (b%) * - b'° v Burnani crenens 3 ocHosow b Ta

3HAHUAITE HOro 3HAYeHHA, armo b = 0,9.

. Ilopaitre crenias ¢ ° v BUrasaai 1obyTKy ABOX CTeleHIB 3 oc-

HOBOIO €, OTHUM 3 AKHX €: ¢: ¢%; ¢4 1",

. Ilogaiire creniak x° y BUrasaal fodyTKY ABOX CTENeHiB 3 oc-

HOBOID X, OJHHM 3 AKHX €: X; x°; x Y,

. SHalAiTh 3BHAYEHHA BUPA3Y:
L) 2 = 2t 2)15-157% 3) 0,5*-0,5%
4) 413 : 417; 5)8:81; 6) (3%

g\
1) 673 (97 8)(10°:107)-10% 9)4°. (E) .

SHalAiTL 3BHAYEHHA BUpPAa3y:

1) 3% -3 2) 2,57 2.5 3)6°:67";

4) (279)°% 2)(67%):67% 6)4°:(4%-47),
CnpocritThk BHpas:

1) T&YiBeE™: 2) 3a b - 4a’bh; 3) 3n~*- (2n7%)%;

.
4) (xy ) ' - 4x%y?; 5) 1,2mPk' - Smk*; 6) (%b"ﬁc"") .c®.
CnpocriThk BHpas:

1) 5x%y?-4dx®y'; 2)3m>3n2-0,5m’n®*; 3){(a’0b7?)!-2a'b™.

Baacrupoceri crenend iz HijauM NoKaZHHKOM

SHaANAITE 3HAYCHHSA BHpPa3y:
1) 161 -47%- 2% B35 27% ) 28 (s By

-3 -3
4)4°-3%-0,25% 5)2%-1,25%-0,4°% EJ(%) (1%) ~1;

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

EEH#

290,

291.

293.
294,
295.

296.

15%.15° gt 4" 9%.0,5°%
T s o . 1y pn . i
) 15 )27 3" ) 3157
. SHAHJITHL 3HAYEHHA BHpa3y:
1)3~4-9%- 271 2)8%:(125:26): 3)2,5%-10°-4*
E—E 4 -3 ﬁ-..; _ﬁ.ﬂ
(_) .37 ( ) 920 . 6) 55 g6

Cnpoerite Bupas i EBE,E,ITL pes3yaLTAT A0 BHIVIAAV, AKUH He
MICTHTE CTENEeHIB 13 B1T e MHHM MOKAZHHKOM:

1) 5xy - 0,4(x %)% -1,5x%"; 2) E-I-m”'n'” .0,12m 'n'":

a'b® (a3 Ox 3z° _‘_
-5~ ) 4}(2 ) (3]
(4a”b7*)™! 0,5mn "’
5 —3 6
) 0,25a *b° }{zmﬂ &

CopocTiTs BHpas 1 3BeJiTh pe3yJbLTAT A0 BUTIANY, AKHI He
MicTHTh cTeneHiB i3 Big'eMHUM NOKA3ZHHKOM:
1){0,25¢%*x) " - (2e*x71) % 2) (0,2ab’c)? : (a*bc) =;
-2
27a°b° 3 i
3 : 4) 5n k"’ i
) (3a'b)’ ) (Ek
IloBeniTs, 1110 A BCiX JONYCTUMHX 3HAYEHE 3MiHHNX 3HAYEH-

6.3 -9
2a3 e, 9!:_‘ +L4 NOPIBHIOE TOMY CAMOMY YHCIY.
a

Hf BUPa3y

. JdoBealTs, m1o A48 OyAb-AKUX JONYCTHMHX 3HAYEeHb 3MIHHHX

ﬁx-ay-a .12;':42.3 | yﬁ

— He 3aJIeKaTh BlJ
4z Yy 25z

3HaYeHHs BHpAa3y
3HAYEeHh Y.

Y Bupasi b' — b ° BuHeciTh 3a AVKKN MHOXKHHUEK: b b b°,
Y Bupasi a ? — a® BHHeciTH 3a IVKKH MHOKHHAK: a4 2 a''; a.
CnpoctiTs BHpas:

D@'-1)a'+1)-a™; 2) (x' =y - (x +y)
CupocriTs BUpa3s:

D=+ )+ o=yt a=b"
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10. Baacmusocmi emeneia i3 yiaum noxKaiiuxom
(Y

m+1 m 1
3 -6 — mise uyncio, Haby-

EJH—E_EEJH y AAC T

297. lloseniTs, 1110 BUpas

BAaE JIMIOEe OHOrO 3HAYeHHA. SHANAITE e 3HAYeHHA.

~dn —9n n+1
298. S3nalifiTs 3HAYEHHA BHpPAa3y {%) - [%) : (%) , AKIIO
n=-—28.
299. Cnpoerits BHpas:
2 1 1 ). a‘+4a'b' +4b"
. {ﬂ 1)(:1" -1 &% 1)’ %) a’-4b* '
m*-n"*

S00. CopoeTiTe BHpa3s ;
2 -Imntent

m

301. Jloseaits, mo aAnsa 6Vab-AKHX JONVCTHMHUX 3HAYEHD SMIHHHX

3HaYeHHs BHUpasy (m'n — n)(m'n' — n') € HeBIA EMHHAM
UHCIOM.

Bnpaeu 0na noemopennn

OR e
S02. ObuHcaITE:
1)1,7-10% 2)3.,2-10% 3)H.2+10" 4) 0,3 : 10,
2x—y =3;

303. Poas'axiTh rpadiyHo cHCTEMY PiBHAHB
3x+2y =1.

304. JIga crankn 3a 1 roa coninsHol poboTn BHroToBaAwTs 250 ne-
Tajaeit. Ilepmwuit crasok 3a 4 rox 1 Apyruit 3a 2 roj pasoM BH-
roroeafioTs 140 peraneii. Crinskn geraneil BUroToOBIHE 34
roAHHY KOMHHI CTAHOK?

305. ¥ nogicri 120 cropinok. KinskicTs cropiHok, ski npounTa-
aa Pycnana, Ha 40 % 0labpmia 3a KiIBKICTE CTOPIHOK, AKL 1H
gaaummuiaocsa npountari. CKiAbKH cTOplHOK NoBicTi npo4n-

rana Pycnaua?
Hﬂuipmyfime ] &

206. Ha nommni sanncano Kinbka pisHHX HATYpalbHHX duces. [lo-
OyToK ABOX HallMeHMMX i3 HUX AopiBHKWOE 16, a ABOX HAaIl-
blapmmux — 225. Homy gopiBHIOE cyMa BCIX YHCeJI, 3allHCa-
HHUX Ha gourni?
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& 1. PayionaavHi supaiu

| | V
Ilikaso anamu —~/

2022 poky VEpalHCBKY MAaTEeMATHKU-

Hi0 Mapuay B a3oBceKy OyJ10 HArOpoA:KeHo

HalNnpecTHHINIOW CRBITOBOK BiIZHAKOI 3

mMarTeMaTHKn — Mexannio Mingea. o varo-

poay Heohininao HasueawTs Hobenisebkomw
npeMiero 3 MaTEeMaTHKH,

Mapuna Cepriiena M i i
TR efasio Pjca HArOpoKYIOTH MOJIO
(sap. 1984) IUX MATEMATHKIB BIKOM JI0 COPOKA POKIB 3a

AaHAYHUI BKIan v Havky. Mapuua B'sazos-

ChKa cTajia Apyrow 3 KIHOK, K1 OTPHMAJIH 1[I0 MeJallk 3a BCIO

ilcTopio 1X BpyueHHA (3 1936 pokry). Bona sanpononysajia npo-

cTe pO3B’A3aHHSA 3884l NpPo «/IOCKOHA/E» PO3MILIEHHA KYJb

y nmpocTtopl, chopmyasosanol me v XVI1I cToaiTTl HiIMenbKHEM

maTematTukom Ta acrpoaomom Moranunom Kemnepom.

Mapura B’asoBceka, Aska Hapoamnnacsa Ta 3pobyna oceity

B KueBl, geMoHCTpyBaJjia BHCOK] pe3yJLTATH Ha YVYHIBCBKHX

oJIMIIIANAX 3 MATEMATHKH, ABiYl 3100VBAJIA 30JI0T1 MeJaJIl HAa

MixxBapoaHHX CTYAeHTCBEHX oJIMOlaZax 3 MaTeMaTHKH.

CTAHJIAPTHHH BHUIJISA YHCJA

¥ mayui @i TexHini TOBOAMTECH MATH CHPABY 3 BeJIUYHMHAMH,
SHAYMEHHA AKHX yXe EE!.TIHHI Eﬁﬂ Ay e MAaJl. Hanpm—ma;{

i B e S ks S e T = R

{m | ILIOMA EBlTnﬂnm OKeaHy HEI ﬂﬂﬂ ﬂ{]ﬂ {]ﬂﬂ GD;] mﬂ .3,
i niamerp moaexyau soau 0,00000028 mm; ;
g Maca MoJeryian soau 0, ﬂﬂﬂﬂﬂ{}ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂDDEEI'E T, E

R I o W T T W |

BraszaHl sHauyeHHs BayKKO NpPOYMTATH, a BUKOHAHHA 3 HUMHA
OeBHHX Al NpU3BOAHTE 0 rpomisakux sanucis. Illod edexTHs-
Hillle ONepyBATH BEJIMKUMHM TA MAJMHUMH JOJATHHUMH YMCJIAMH, IX
3py4YHO 3allMCYBATH 3a Jonomoroo creneHiB yucaa 10, Hanprrnan;

[ 361000000000 000 2= 3,61-10"n% |
0,00000028 Mm = 2,8 - 10" Mw;
~0,0000000000000000000000299 r = 2,99 - 10 * r.
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11. Cmandapmuuil auzasd vucaa

IIpo unecna 3,61 -10%,2,8-107, 2,99 - 10 % kaKyTh, 1110 BOHHU
zanucaHi v cmandapmuomy suznadi.

( I Osnavenna. Cmandapmuum euzasdom dodamHozo wucia X
= HA3HBAKOTEH Horo 3anue y Buraamia * 10°, ge 1l =a < 10in —
LIe YHCTIo.

Yueno n Ha3UBAKOTH nup.ﬂﬂrm.u YHCJIA X.

Hanpuknan, nopanoxk uucna 3,61 - 10" nopisnioe 14, a nopa-
nok uuciua 2,99 - 10°* gopisawe —23. llopajok uucna ngae vaABJIeH-
HA Npo Te, HACKLIBKH BEJIHKHM YH HACKIJILKH MAJIMM € Ile 4HCJI0.

SBepHEMO YVBary Ha ocobanBicTs uHes1a a: ockiasku 1 =a < 10,
TO B HIJIH 4AaCTHHI JecATKOBOIO 3alNCcy 4YHcJa @ NOBHHHA OyTH
JHIIe ogHAa ODudpa, 40 TOrO K BIAMIHHA B1J HYJIA.

¥ craHgapTHOMY BUIISAAl MOMHA 3anucaTu Oyab-aAKe H0JaTHE
YHCJ0.

Hanpuxaan, sanuineMo 4HcjIo X = 345,8 v craHJapTHOMY BH-
raaaia - 107, Ilob ogepsaTi 4ueno a, NepeHeceMo B YMCJIi X KoMy
Ha 2 nudpH disopy4d: a = 3,458, Uncno a v 100 = 10° pasis MeHIIE
Big umena x, romy x=a - 10°= 3,458 - 10=,

Ismmmit npukaax: 0,000235 = 2,35- 10,

(¥ uncal x = 0,000235 neperecian KoMy npasopvd Ha 4 nud-

pu, oaepxaany uncno a = 2,35, axke y 10? pasis binkime 3a uncno x.

Tomy x =u:10’=uvi=2,35-lﬂ'*.]

10°
Ipuxknadu po3s’a3aHHA 6npas

Bnpasa 1. 3anucarTH y CTaHAaApPTHOMY BHIJIALL YUCJ0:
1) 0,56; E] 31 6; 3) Eﬂﬂﬂ'

I--h- ™ ™ ™ ™ ™ ™ ™ ™ T ™ ™™ ™ ™™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™™ ™™ T ™ ™ ™ ™ ™™ ™ ™ ™™ T ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ o’ ™ ™ ™ ™™ ™ ™ i T ™ ™ W™ ™ ™ T ™ ™ ™ ™ ™ ™ ™™ Ry

| -I}D,Eﬁzﬁ.ﬁ-lﬂ 1. 2]315 316 lﬂ E]EDUD =2 10*"" -[

W_WMMWH
Bnpasa 2. BurkoraTH fil 1 sanHcaTH pe3yJbTAT ¥V CTAaHIAPTHOMY

BHIIAMNL:
1) (8,4-10%) - (2,3 - 10°%); 2)(4,2-10°):(8,4-107%);
3)2,3-10"+ 5,6 - 10°,
5 e1)(8,4-10%: (2,3:-10°%)=(8,4-2,3): (10°-10°) =
' =19,32-10%=1,932-10-10%=1,932-107%,
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& 1. Payionaavhi supaiu

T e R oIl T o e e " e T R e e e S e S e R e B e S

. 10°) - 10y 3y = FstdU 105 —
2)(4,2-10%):(8,4-107) 5.4.10° 0,5-10
=0,5:-10-10"=5-10".
3) Honasok, aKUi MicTHTE Oinkmuil crenias uncna 10 (nep-
IIUH JOJAAHOK), 3anummnmMo De3 3MIH, a B ApyromMy BHIILJIHMO
MHO¥®KHUE 107:

5,6-10°=5,6-101-10"=5,6-0,1-10"=0,56 - 10°.

Tomi:
i 2,3-10°4+5,6-10°=2,3-10"+0,56-10"=(2,3+0,56)-10" =
e T ee—— Bl Lo bl L
1. lllo maswBaoOTE CTAHNAPTHHM BHIJIAJOM [AOJATHOI'O
yueaa?
WYeno
307. ki 3 HaBeeHHUX YHCeE) 3ANHCAH] ¥V cTAHAApPTHOMY BUraani?
1) 0,3 - 10°; 2)3,8-10°% 3)12-10; 4)1,01-10%,
308. HazsiTe nopaoK uMcesia, 3anHdcaHONO V CTAHJAPTHOMY BH-
raAml:
1)1,33-10%; 2)4,5-103; 3)8,56-10¥%: 4)3,4-107".
«o

309. 3anuniiTe v cCTAHAAPTHOMY BHIIIAAL YHCIO:

1) 7500; 2) 110 000; 3) 45 600 000; 4)30,17;

2) 0,359; 6) 0,00534; 7) 0,00015; 8)0,000002.
310, 3anumires y cTAHAAPTHOMY BHIVIAAL YUCTIO;

1) 15 600; 2) 70 000; 3) 5 350 000; 4)17,93;

2) 0,0143; 6) 0,00101; 7) 0,00004; 8)0,000011.
311, 3anumriTe v CTAHAAPTHOMY BHUTJIA/] BEIHYHHY:

1) 149 600 000 km — BlzcTaHb BiJ Semul go Cornda;

2) 510 000 000 000 000 M® — nyoIla NOBEepXHI 3¢MHOI KVJIi;
3) 1989 100 000 000 000 000 000 000 000 T — maca Coxns;

4) 0,0000000000000000000000017 r — maca aroma I'igpo-
reHy.
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© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



11. Cmandapmuuil auzasd vucaa

312, 3anumirTs v cCTAHAAPTHOMY BHIIAA] BeIHYHHY:
1) 2061 m — Bucora l'oBepau;

2) 300 000 000 m/c — mBHAKICTL CBITNIA;
3) 73 477 000 000 000 000 000 000 xr — maca Micans;
4) 0,00000006 e — TOBHIMHA NJIIBKH MHJALHOI Oyasbamkm.

o13. OKpyrialTes 4HCAO0 10 HAHBHUIIOrO po3pAay 1 3alMImITE oAep-
MAHWUHN pe3yJbTaT ¥V CTAHAAPTHOMY BHIJIALL:

1) 8427, 2) 19 507; 3) 863; 4) 491 120.
314. 3anumiTe v BHrAAAL mijgoro Yuciaa abo gecATKOBOro gpody
YHCJI0:

1)1,2-10% 2)3,5-10% 3)4,2-10% 4) 5,710,
315, Sanumire v Burasaai gisoro uncaa abo aecaTkosoro apoby

YHCJIO:

1) 3,3 - 10% 2)8,1-10% 3)1,8-10°% 4) 9,910

316. IlopisaaiiTe uncna:

1)3,4-10° 1 5,4 -10% 2)1,6-10" i 1,59-107.
417. 1llopiBHalTe uncna:
1)1,8-107 i 1,55-107; 2)7,6-10721 8-10",

318. (4} SanuimiTh y CTAHAAPTHOMY BHUIVIAI 3HAYEHHSA BHPA3Y:

1) 48 - 105 2)15-101%; 3)0,64-10°% 4)0,9-107,
319. Bukosraiire aii i 3anuiniTe peayabTaT y CTAHAAPTHOMY BH-

AT

1)3-10%+5-107% 2)5,6-10+ 7,5-107;
3)8-10"—-4-10% 4)2,8-107°7—-2.5-10"%
5)(3-10Y-(2,4-10%); 6)(4,5-107) (4 - 10%);

7)(6,4-10%:(1,6-107); 8)(2-10%):(8-10%.
320. Bukonaiite aii i sanumires pesyasTaAT YV CTaAHJAPTHOMY BH-

TJIAD:

1)4-107+2,5-1077; 2)7,1-10°+4,5-10%
3)5,8-10%—- 5,5 - 10" 4)(5-10")-(1,4-10%;
5)(4,2-10% - (6 - 10°); 6)(3,5-10Y:(1,4-107),

321. 3a pik av06 suninue 3,5 - 10* 1 KucHIo, a Kneg — 2,1 - 104 1.
¥ crineKwu pasiB HGinkIIe KUCHIO BUAIIUE AV0, Hi*K KaeH? Pe-
3YJBTAT OKPYIJIITE J0 AeCcATHX.

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

{3
322, Ilopaitre:
1)5,2-10" M v canTumeTrpax; 2)6,4-10° mm y MeTpax;
3) 2,8 10" r y kinorpamax; 4)1,9- 10" r y TOHHaX.
a23. llonaiire:
1)7,3-10"°% m vy MimiMeTpax; 2)1,1-10°m v KinoMeTpax;
3)9,3-10° Kr y rpamax; 4) 8,6 - 10° r vy neHTHEpAX.
324. Binomo, mio mepma KocMIYHA INMBHAKICTE AJNA SeMal Jo-
pigHoe 7,91 - 10°m/c, apyra — 1,12 - 10* m/c, Tpera —
1,67 - 10* m/c. Bupasites ni mBuUgKOCTI vV KiloMeTpax 3a ce-
KVHAY 1 3anHIITL OJep:KaHl peayJabTATH YHCJIAMH YV CTaH-
NHApTHOMY BHTJIALL.
325. O0uncaiTh, 3anHcaBIIM KOMIIOHEHTH [MIH ¥V CTaHIAPTHOMY
BHUIIAML:
1) 64 000 000 - 250 000 000 000;
2) 0,000008 - 52 000 000 000;
3) 300 000 : 0,000002;
4) 0,00000045 : 0,0000000015.
326. O0uncniTs, 3anUcaBIIH KOMIIOHEHTH [AlH V CTAHAAPTHOMY
BHIJIAML:
1) 480 000 000 - 0,0000045;
2) 0,0000064 : 80 000 000.
327. BukonaiiTe Aii Ta 3anUIIiTE PE3VALTAT YV CTAHIAPTHOMY BH-
rasm:
1)5,1-10%+ 1,4 - 10% 2)9,8-10%+3,6-10"%;
3)8,3-10"- 5,3 - 10% 4)7,2-10°%-5-10"%,
328. BurxonaiiTe il Ta 3anuIiTe pe3yiALTAT ¥V CTAHJAAPTHOMY BH-
raAanl:
1)3,6-10°+ 4,8-10% 2)2,8-107-8,7-10".
329. IlopiBasiiTe yncaa:
1)9,4-10" i 1,04 -10'; 2)1,2-10 1 1,9-10°".
330, ITopiBuasiiTe uncna:
1)1,85-10" i 1,89-10% 2)5,6-10% i 8,5-10°,
= © KpaBuyk B. P. Ta iH.
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11. Cmandapmuuil auzaad sucaa

331. ¥V rabanni HaBegeHO MacH ATOMIB JeAKHX XIMIiYHHX eJleMeH-

332,

TiB.

Enemenr Maca aToma, I
Amominiii 4,48 - 107
Bapiit 2,28 -10*
“Bop _ 1,79-10 %
Teaiti 6,64 10 >
ILnoMBym 3,44 -10*
Depym 9,28-10%

1) dxni 3 1asux eneMeHTIB Mae HaO1aBIIY Macy, 4 AKHH —

HaliMeHIYy?

2) Ha crkinskn rpamiB maca aroma Bopy MeHma Big macH

aroma Bapiw?

3) ¥ crineku pasiB maca aroma AnoMiHio 6inbima 3a macy

aroMma I'emion? PeayabTaT oOKpyrJalTh 10 OAHHHALE.

4) Ha crinskn nopAakis Maca aroma I'eniio MeHIna Bijg MacH

aroma ILmombymy?

Y Tabnunl HaseneHo MacH naaHer CoHAYHOL CHCTEMH.

Ilnanera Maca, Kr
Meprypiit 3,31 104
Benepa 4.87 - 10+
SeMIs 5,98 - 10*

 Mape 6,42 - 10
OniTep 1,90 - 10*7
Carypn 5,68 - 10
Ypan 8,68 - 10°°
Hentya 1,02 -10*

1) Axa nnanera mae HaUbiABRIIY MAacy, a AKa — HallMeHIy ?
2) Ha exineKn TOHH Maca demuri Olabia 3a macy Benepn?

3) ¥ cklNBKH pasiB Ta HA CKINIBKH NOpANKIB Maca 3eMJi MeH-

ma Big macu FOnirepa?

333. lop:xuua cpidroro Opycka nopisHiwoe 20 eM, MUpHHEAE — D CM,
a Bucora — 1 cMm. 3HaiiaiTes macy Opyceka, skmio maca 1 m®

cplona popisHoe 1,05 - 10° K.

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

334, Ionapua 3ipka poaraloBaHa Ha Bigcradi 433 ¢BiTI0BHX po-
kKiB Bl CornAa. BupasiTs 110 B1ICTAHB V KlJIOMeTpaX, yBaza-
1ouH, n1o 1 esirnosuil pik gopisuaioe 9,46 - 10 gm.

335. Ilnoma YopuHoro wmopa 4,22-10° km?, A30BCBKOTO —
3,9-10* gm®. ¥ ekinskH pasis nioma Yopaoro Mmopsa Ginsma
3a momy AszoBckKoro? PeayasTaT oKpyriaiTh 10 OAWHHAILD.

,%_.h IarepakrTuene 3asganns 10
!

Cranmaprani BHIJIAN YHcaa

Bnpasu dna noemopenna

336. @yuKIino 3agado hopMyJIow y = —2x + 2.

1) BuailigiTes sHaveHHA GYVHKIOIL, AK]l BiAOOBIAAIOTH 3HAYEH-
HAM aprymenTty: 0; 3.

2) 3ua#fifiTh 3HAYEHHSA APrYMEHTY, SKUM BiiNOBiAa0TH 3HA-
yeHHA GyHRO: —3; 1.

3) IlobyaviiTe rpadik dpyHKIIL.

4) Buropucrosyioun rpadik, VEKamiTs Hvas GyvHKLIIT Ta KO-
OpAMHATH TOYKH NepeTUHY rpadilka 3 BICCH) OpPJAHUHAT.

337. llopxuua Kimapatu 5 m, mupuHa — 4 M, BHCOTA — X M,
a ob’em — V m?. Bapaitre dopmynow ob’em V giMHATH #AK
¢ yHKIOIIO Bl BHCOTH X. SHAHAITHL 3HAYeHHA (PYHKII, AKIIO
xr=3:x=2,8.

338. Po3p’axIiTh pIBHAHHA:

- . . -3 _x -
1)(4x—-1)(4dx+1)=15x*+3; 2) 3y v 0.

339. Macaxuuil canoH npamnioe 8 roj Ha JAeHs i mogeHHO 06Cayro-
Bye 00 gaieHTiB, no 90 xB KoxAOro. CKI1ABEH IMOHAHMeHIIIe
MaCa;KHCTIB MOKe NpalioBaTH B [[LOMY CAM0H1?

HEHEPEHEME —— @

340. llepmoro THHA NiHA KBUTKA Ha XVI0MHK BHCTABKY CTa-
gosuaa 200 rpu. Ilpyroro TH3HA, OIiCAA 3HH¥EHHA [[IHH HAa
KBHTKH, KIABKICTE BlABIAYVEBadlB 301nemmnaca Ha 20 %, a
BHPYYKA 3 NpoaaHuX KBATKIB — Ha 20 % . CKIIBKH rpHBeHb
CTAB KOLITYBATH KBHTOK HAa BUCTABKY ApPYIroro THHA?

— © KpaBuyk B. P. Ta iH.
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12. ©yuruia y= .-
x

k
OYHRIIIA y=;

Poarnsaemo ABA NMNpHUEJIannH zanesxHocTell Mid BeJIHUMHAMM.

Ilpnxnan 1. Hexait norar, pyxawdHcs 31 CTAJ0K MIBHAKICTIO,
npoixas 180 kM. Axmo BiH pyxascsd t roj, To MBHAKICTE NOTATA
U KM/Toa MOMHA 0DYBCaInTH 3a POpMYJI010

p =150 (1)
t

Ilana dopMyiia 3ajla€ 3aJexHICTh IBUAKOCTI Big uacy pyxy aa

cranoro maaxy. lla zanesxuicTs € ofepHernow nponopyiltHicmwo,

00 AKIO 301AMIMMO (3MEeHIIIUMO) Hac { Vv KiIbKa pasis, TO ¥V CTiIL-
KH X paslB 3MEeHIIUTHCH (30LMBIIUTECH ) MIBHAKICTS U,

IHpurxanan 2. Hexaii v noposxuiii 6aceiln nouana HaAXOIHUTH
Boja. fAxmo 6aceitn pospaxosanuit Ha 120 M* Boau, a B HLOr0 110-
roAMHN HAJAXOAWTHL X M° BOJH, TO 49ac { rojl, 3a AKHH OyvIe HAIOB-
HeHO DacelH, MOXKHA 0DUYHCIHTH 32 DOPMYVJIIOW

120

;- T. (E]

danexHicTs 3MiHHOIL £ Big aMIHHOI X TaKoMK € 00epHEeHOIO IIpo-

nopiiiiaicTo. Tomy KoxHEY 3 QyHKLIH, AKi 3a1a10Ts opMyIaMH
(1)1 (2), HazuBaOTE 00EPHEHOND NPONOPUILHICMIO.

B obox NpHKJdajgax MaTeMaTHUHOK MOJe/VIKD peaJibHHUX IIpO-

neciB € pyVHKIIA, AKY MOXHA 3a4aTH GOPMYJIO0 BUAY Y = %

| D IGEHEIEEHH.'FL POyHEIIK0, AKY MOKHA 3a7aTH (opMyI0oH BHIY
p - k

y = —, e x — HesanemHa amimma, k # 0 — geaxe umco,

X
HAZHBAIOTE 00€PHEHOI0 NPOROPULLHICTIO,

Obnacte BH3HaYeHHA 1lel GyHEII YTBOPHIOTE Vel 4HCIA,
Kpim 0.

ITobvyvavemo rpabdik dyHROIL Y = % Ilnst nLOTO CKJIANEMO Ta-
OMHII0 KINBKOX 3HAYEeHb X 1 BIANOBIJHUX 3HAYEHb Y:

x |

8| -4|-2|-1(-05/05| 1 | 2 En
gll-05| -1 | -2 |-4|-8| 8| 4 | 2 0,5 |
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§ 1. Payionaavni supaiu

IlozpauynMo HA KOOpAHHATHIH MJIOHIHHI TOYKH, KOOpPAHHATH
AKUX nonaHi B rabnui (puc. 4).
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Puc. 4
Axbn gn1a KoxHOrO 3HAYeHHA X, KpiM x = 0, o0DuHcaAnIH B1AOO-
BijJlHE 3HAYEHHA I i TO3HAYUIM TOUYKH 3 OlepKaHUMH KOOpAUHATA-
MH Ha KOOpJAHHATHIH IJOIINHI, TO MaJaH O J1H1I0, AKY HA3HBAKOTh
zinepboaow (puc. 5). Bona ckiagaerses i3 ABOX BiTOK, poaraiino-
BAHUX y nepuriii i Tperiit KoopAuHATHHUX uBepTaAX. KoMmHua 3 BiTOK
ocell KOOPAHHAT He NepeTHHAaEc.
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EEEEEE non T
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1] 9 0 I LR -1 43 B ESEEN

Puc.5 Puc. 6

Yaarani, rpagik 6vab-aKoi obepHeHO1 NpoNopIiHHOCTI Ha3M-
BAIOTH 2inepbonoio.
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12, @yHkyia y= L.
&

Ha pucvuary 6 3obpaskeno rinepbony, Aka € rpadixom dyvHEIIL
y=- % Lla rinepbosia cknagaeThed 13 ABOX BITOK, pO3TAIIOBAHHUX
yV APVriH 1 4eTBepTiH KOOPAHHATHHX YBEepTAX.

Baacrusocti hyHEIOI ¥ = % (oBepHEeHOI NponopiiiHocTi).

k>0 | k<0
yt Ay
1 Il
I'padirx — rinepboJia g - L1, -3
¥ 01 x (] B =
I11 v

O618CTH BU3HAYCHHS | Yei unena, kpiv 0
ObsnacTs 3HAYEHB | Yei uncna, kpim 0
Ioparui sHauenHs | y>0,sxkmox >0 | y >0, axmo x <0
Bin'emui apauenHs y <0, agmo x <0 ' y<0,axmox >0

Ilpuknadu po3e’a3anna enpas

Bnpaea 1. Poar’szaTn rpadgiuHo piBHAHHSA E =x - 1.

e Byayemo B oamiii cucremi koopau-
HaT rpadiku QyHKIii y=-i- Tay=x—1
(puec. 7). 1li rpadikm nepeTHHATHLCHA B
TOYKAaX 3 abcumecaMu x =—2 ta x = 3.

IlepeBipKoi BCTAHOBIKEMO, 1110 3HA-
yeHHA ¥ =—-2 Ta X =3 € KOpeHAMH pPI1B-

HAHHA.
Bignosias. —2; 3.
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& 1. PayionaavHi supaiu

1. Axy dyeENIIO HaznBawTs 00epHEHOW NPONOPIIIAHI-
CTI0?

2. Hx masupawTs rpadik obeprHenol nponopuiiiHoeTi?

3. Arl BnacTuBocTl Mae obepHeHA NPoONOPHIHHICTE?

W ¥eno

341. ki 3 saBegenux hyHKOIN € obepHEHHMH NpoNOpPIIHOCTAMHA Y

1) y = 16x; 2}y=%; 3}y=%; 4ly=—E-

-

342. VramxireobnacTs BH3HAYeHHA GVHKIIII: 1) ¥ = %; 2) y=- %

¥V axux upepTHaX poaramopanuil rpadik roxHOI dyHKIIIT?

hyaROI Y= " Kopuerywouyucs |

rpadgliKoM, VEAXITh: ,

1) anauenHs GyHKUIT, gk x=-2; | 7 |
x=1:x=2;

2) 3HAYeHHA AapryMeHry, HAKIO
y=-2;y=1y=2; >

3) uBepri, B AKUX pO3TALIOBAHMWI | |
rpadik dyHKIII;

4) sanaueHHd k.

344. Oyaknio 3agano GopMyIow ¥ = - 1_1_—5

1) 3naiiaiTe 3HaYeHHA QYHKIIL, AKmo x = 3; x = 6; x = —5.
2) llna AKNX sHayYeHL ApryMeHTy 3HadveHHA dyHKIOII JOoplB-
HIoE —d; —1; 15?7
8

345, DyEKUi0 3anado0 GOpMYI00 Yy = o

1) SHalAlITL 3HaYeHHA PYHKOL, AKIO x = 2; x = —4.
2) IIna AKX 3HAYeHb X 3Ha4YeHHA GyHKOII fopisHOE 4; —17

346. Dyurnio 3agaHo GopMyJIow Y = %ﬂ 3anoBHITE TABAMINIO:

'x|0,01/ 01| 1 |10/ 100] 1000 | 10000
Y | |
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12, Dyukuyia y= L2
X

347, Yn nanexuth rpadiky pyvaruii y = -% TOUKA:

1) A(-8; 1); 2) B(-4;-2); 3)C(-0,5:8); 4)D(-2;4)?
S48, Un pane:xuThb rpadiky dyvHROI ¥ = % TOYKA:

1) K(-1;9);  2) L(3; 3); 3) M(-2; 4,5); 4) N(9; 1)?
249, 1lobyayiiTe rpadik dyHKIIL:
8 4
1) y="13 4 ¥==55
350. ITobyayitre rpadik pyHKIIl ¥ = —%. Kopucryiounck rpadi-
KOM, 3HAVUITH.
1) saagenHsa pyHKIL], sKe BIANOBlJAE 3HAYEHHAM apryMeH-
Ty: —2: 3;
2) 3HaYeHHHA ApryMeHTY, AKINO0 3Ha4YeHHA GYHKIOII JopliBHIOE:
3: —2:
J) 3HaYeHHA apryMeHTy, A AKUX QYHKIIA HaOyBaE J0/ar-
HHX 3HAYEeHb.
451, IlobyayiiTe rpadik hyHKITIL:
6 2 3
1}y=;: 2]y=—;; 3}y=?ﬂe~3£x£3(.r==ﬂ}.
302. 90 kr dopomHa posdacyBaj B n NAKeTiB, [0 X KI' V KOKHO-
MY. SajanTe HoOpMYyJI0K 3aJieKHICThL 3MIHHOL N BlJ 3MIHHOI
x. Un e 1a szanesxHicTh obepHEHOIO NponopiiiaicTio? SHAMN-
IiTh n, AKm0 x = 2; x = 6.
353. Asromobink 3a f rog npoixas 240 kM, pyXawuuch 31 MBHIKI-
CTIO U KM/roj. 3agaiire ¢gopMyJioi0 sMiHHY { AK GYVHKLIO Bij
3aMiHHOI ©. 3HaHAITE §, Aakmo v = 80; v = 7o.

ne—4<x<4(x#=0).

3

394, SanumiTe hopMyny obepHeHOl nponopiliHocTi, rpadlk AKo1
NpoOXOoAHTh Yepes Toury: 1) A(—3; 12); 2) B(8; 4).

355, 3anunniTs opMyay obepHeHoOI nponopnifHoCcTl, rpadik AKOI
OpoxXoauTh Yepes Toury: 1) M(2: 8); 2) K(—-2; —1).

306. ObepHeny nponopoidHICTE 3anaHo GopMyI0KD Yy = %. SHail-
IiTh 3HAYeHHHA a, AKMOo aada x = 0,5 agavenHsa dyHKILIIL 10-

piBHIOE 2,
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& 1. PayionaavHi supaiu

307. He Buronvioun nodyaos, 3HAHAITE KOOPAHHATH TOYO0K Iepe-
THHY rpa@lKiB QyHKIIIH:

1]y=—%Tay=—ﬂ,5:; 2]y=1—f='ra y=-—3x.
408. He surkoHVIOUH noOyaoB, 3HAHIITE KOOpPJAHHATH TOYOK IIepe-
THHY rpadikiB pyVHKIIIH:
p— _':_3'_ — . my _i =
I)y—ITay 3x; 2) vy - Tay a.

309. @ﬂﬂﬁyﬂyﬁTE rpadik pyHKLIIL Yy = % Kopueryiounes rpa-

thikoM, 3HAUAITE 3HAYEHHA aApryMeHTy, A8 AKHX 3HAa-
yeHHA QPYHKILI:

1) 6inemi z3a 1; 2) menmri Big 1.
360. Pose’sxiTe rpadgiyHo piBHAHHSA:
1) 2=1 2, 2) -2 = 25 1.
X : -
361. Poar'saxiTe rpadidHo piBHAHHA:
1) 3 = x42; 2) 2x-5=—2
X X

=

362, I3 mMaTKa naacTHalHY, 00'em Axoro 18 cv®, norpidHO BHAIO-
TOBHTH MOJe/Ib OPAMOKYTHOro napaneneninena. Hexail nno-
IIla OCHOBHM I[LOr0 Iapajejieninesa Mae AopiBHIOBATH S cM®,
a BHcora — h em. SazgaiTe hopMyIa0I0 3aMeKHICTL ILJIOOIL S
Big BucoTrH h. Uu € 0 sanexuicTs 00epHEeHOIO NponopIiiHi-
cTio? 3raigiTe S, axkoo h = 4,5.

J63. AsTonucTepHy, MicTKieTs akol 12 M, norpibHO 3anOBHUTH
OenauroM. Hexail Ha ne norpibHo { XB 3a YMOBH, M0 38 KO-
HY XBUJIHMHY B HUCTEPHY HAAXOAUTHMe a M° GeH3uHy. 3ajaii-
Te hopMyJI00 3alieKHICTh Yacy ¢ Bl ob’emy a. SHAHIITH Yac
HATIOBHEeHHA NHCTEepHH, AKINO a = 1,6.

: .h InrepaxkTusne zapaanag 11
: k
: Dyaruia y = =

© KpaBuyk B. P. Ta iH.
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12. Pynxuia y= B
x

e
364, Ilobyayiire rpadik QyHKIIL: 2
e AKINO x <-1;
1) y= 3-3:-':""9; 2)y=i; 3)y={ 3,axkmo-1<x<1;
x"+3x x|
| -E':, AKIOo x =1,

J65. Illodbyayire rpadik pyHKIIL:

2
4x—8 —— ARNI0 X < —2;

= : 2)y=1 ||
x+1, axmogo x = -2.

1) ¥ 2 0

366. Bukopucrosywun rpadiku dpyHKIIHA, VCTAHOBITE, CKiNBKH

KOpeHIB Mae plBHAHHSA S x—4.

%

. - : ; 2
467, Poar’axiTh rpadluHO p1BHAHHA \?\ =x+1.

Bnpasu dasa noemopenni

@ X

; ; m"
368. CnpocTtiTh BHpas (m + 1+ m—l) .[m m—l]'
T ) 2x—-3y =8;
369, Poas’a:xiTh cHCTEMY PiBHAHD {3.1’ )

270. 3 bankiBewkol kKapren s3aann 20 % vyeix rpoimeit, a aro-
nom — 30 % zanmumry. ITicnsa nekoro Ha paxXyHKY 3aIHIITHIIO-
ca 2800 rpH. CKiNBKHA rpueeHs O0VJI0 Ha KapTIll CIOYaTKY ?

371. Bincrans mixk Mmopeskumu nopramu A i B nopisaioe 150 kM. Big
nopty A go nopry B BHHIIOB TeILTOX1J 1 pyXaeTsca 31 MBHAKI-
cTio 25 kM /ron. Yepes 30 xB Bix nopry B Haayerpiy ifoMmy BuMii-
[IOB APYIHH Tenjaoxiji, meuaKIcTs AKoro 30 kM /rog. CKLNIBEKH
KLIOMETpIB Npoie KOMHHHN TeITIoX1 J0 MOMEHTY 1X ayeTpidi?

HﬂHEPHHIEIHE ———— ﬁ

372. Ha rapinui nexars adbnyka. Maca aBox Halinermux abayk i
Maca TphOoX HaliBayKYHX CTAHOBAATH BiagnosigHo 22 % 1 48 %
Bij saranbHOl MacH Beix abnyk. Crineku abnyk Ha Tapinni?

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

4 ‘h liTepakTHBHE 3ABIAHHA A8 caMonepeBipkn 3
]

Cremins i3 mianm noxazuukom. OyHKIIA y =

SaBlaHHA Qaa caMmonepesipkn Nz 3

Iowamrosuil pieens
1. f$lka 3 mraBeeENX piEHOCTEH € HENMPABHJILHOK !

A 5'3=-2-1-5- b (-3)"=1 B [%)1=2 ' 09=0
2. Ilopaitre uncno 0,001 v surasani creneds 3 ocaosow 10,

A 104 B 107 B 10°¢ r io#
3. S3mnailiniTe 3HaYeHHA BHApasy 2'- 294+ 271,

A2 B 130 B z% r zi
4. IlopaiiTe v Burnsaai creneds supas b =607,

A b° B b° B b* |

9. SBanumnirte v cTaHgapTHOMY BUrasgi uueno 2570.
A 20,7-10¢ B 2.57-10°* B 0,257-10°T 2,57-10°

6. SBuaiigiTh 3HAYEHHSA APIYMEHTY, AJHA SKOr0 3HAYeHHA QYHK-
aii y = -% nopieHioe —2.

A -4 b 4 B 2 I' 16

Cepednii pisens

7. Ilobepits 1o roxxuoro supasy (1-3) roroxuo piBHHI oMy

Bupas (A-]l).

1 (a*-a®):a° A a°

2arita:a b a*

3 a*:(a') B a-“
E a*
a*
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10.

11.

12.

13.

14.

15.

JasdanHa daa camonepesipwu N 3

-2
SHANUNITE 3HAYEHHS BUpA3y 32 4+12 ;[l) -

2
1 1 1
A 489 B 12 B 33 r 39
Copocrits Bupas 4xy *- 1,5x %y
A 6x7y° B 6x'y* Béx=y® T 6x-y-

fAxe 3 HaBeJleHUX TBep/XeHb 040 PYHKOILL y = % € Hemnpa-
BHJIBHAM?

A HAxmo x = -5, To 3HaueHHA PYHKLIII JopiBHIOE —2,
b I'padik dyHEOII DpoXoanTh deped TOUKY (2; 5).
B 3nauenns 0 nana dyHKUia He HabyBae.

I' I'padir dyvarmil posramosaaunit v 11 1 IV KoopaunBaTHHX
YBEpPTHX.

Hocmammuii pisens

SHaNAITEL 3HAYEeHHA BHpa3y:

E -4
1) E(E) +0,27% 2)32:(3°%:97).
CnpocTtiTh BHpas:
a'b' 8a'c, 2 3-2v.G-b
1) I i T 2)(a"-b7): o

OfumexiTe 1 3anunIiTE pe3yabTAT YMCJAOM V CTAHAADTHOMY BH-
rJISA]:

1)(2,4-10% - (7,5 10Y); 2)5,1-107-9-10°%,

ITobyaviiTe rpadiku dyvHRLil Yy = % Ta Yy =-—x+ 3 i3HaliniTs

KOOPAMHATH TOYOK IX NepeTHuHy.

Bucoxuil pisenb
SHANAITE 3HAYeHHA BHPAa3y:

1Y* s X i L i
”(24) (3) ; %) g 81T

© KpaBuyk B. P. Ta iH. 93
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& 1. PayionaavHi supaiu

-2 .9 p
16. Cuopocrits BHpas ‘Ix_:;j; (x*-y*) .

17. loseaitTs, mo supas (a ® — a®)* — a'’( 1 + a *°) nabyBae aume
OOHOI'O 3HAYEHHHA.

18. Poas’sxkirs rpadiuHo piBHAHHA -‘?2‘ =-2x+3.

! © KpaBuyk B. P. Ta iH.
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Basdanna dan nosmopenns § 1

3asnaana a8 nosropennsa § 1

a73. Jlng axux gHaueHs aMiHHOI He Mae 3aMicTy BHpas:

6 6a-1 b+4 11x
([ 2 : 3 - 4
}I-E’ ) 2a+1° }bg—flb' 1|1:|:3—1Eu.EI
374. CroporiTh Api0:
Bxy” 72ab*. o, 128mn’ 152"y
1} a2 2] 3 ? } s 2 b ? 4‘} 4 3"
4x7y 48a 32m™n 175x"z
375. CroporiTte npib:
3c—4d a” -9 ¢’ —16
) 32 —ded ) 3a+9 ) (c+4)*
" b —6b+9. 5) m®-n® . 6) 5x'y-10x"y"
b*-9 m*+mn+n®’ x* —-4xy+4y°
2
376. IlobyayiiTe rpadik pyHKLil y= ‘1 ;3'[‘—} +2.
377. CnpocTiTh BHpaas:
4a+1 1-2a. 4x 2 U -9_ 5
1) 2a 2a ’ 2) 9x+1  2x+1' 3) y-2 2-y
3 3
378. 3HalIITL 3HAYEeHHA BHpPAa3y Eﬂﬁ;‘t - EE;"’I , AKIo a = 14;
a = —8.
379, IlopaiiTe v BHrAAA1 1po0y BHpa3s:
b 2 6 2, 1 3-b
N at3q L %) 2ab ~ 6b°
380. Copocrits Bupas:
2x -y 2
L B i 2x+y’
& —b
3 .-:1+b_2:1+b; 4y _x-=b Y :
) 73 a+b }IE—Iy y* —xy
5) MR _ e X 6) 4 . =2

m-n m®-2mn+n®’ a-4 a+4 a’-16
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& 1. PayionaavHi supaiu

381. BurkonaliTe MHOMKCHHA:

2a 2b, 12a® 5x* . a’h® 18¢° 4b.
D% Ba %) 2523 1aa*‘ 9 12¢* 8" a’
1) .rg;-:;ﬂ_ 22;.;22; 5) - x* +y xy x ,
x X -y Xy — y .1: —xy+y
382. IligneciTs 00 cTEenEeHA:
1) [3-‘1 } - 2] [ 3 ]i. 3] (_mgn{)ﬁl
2b Bi* )~ 2k*
383. BunrkonaiTe jqiieHHA:
5x° . 15x” 9) =Y. 2x — Ey 3) 4-b" . 2b+b°
a® 8a'’ x+y x*+xy’ 1-5%  1-§

384. 3uailiniTe 3HaYeHHA BUpAa3y [_1_&1]: ﬂ, armo x = 0,25;
y = 20.
385. CnpocriTh BUpa3s:

1 2a L Y. @ .

1}(’”_)(2& 2 k- 1] 2](,;2_4'::-2)‘“2’
a
_|_

b 2
3) |— - —|: - — .
}(a 2+b) [a*+ab a+b B ubJ
386. [loBexliTh TOTOMHICTD:

- +y _
”[I X+y ‘I"] —y P

1 1 m®+4n® 1
+ : +1|=—=,
) (m-En m+2n) (mz—:hﬁ ) m
387. lloseaitTs, mo ansa Beix nnnycTHMHx 3HAYeHbL 3MIHHMX 3Ha-

YeHHSA BUpPa3y —; 1 .ry y‘l (1 L] NOPiBHIOE HYJIIO.
x + y x'—y r+y
388. Ilogaiire Bupas 12:: V BUISAAL panioHaasHOro apoby.
L i
x+1

389. Poas’sxiThL piBHAHHA:

1 Etloo; g xi3z_, 3) 2542~ 0; 4 2L =2,

e © KpaBuyk B. P. Ta iH.
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390.

391.

392.

393.

394.

395.

396.
397,

398.

399,

Saadanns das camonepesipku N 4

Poap'a:RIiTE pIBHAHHA:
2x-3 _ x+3 x—-2 , x—4
1 . . =
}2:1:—1 x-1 }2:::+1 3x—2 0;

3],&_:'_"'5= 2 . 4}3 1 4 Z _ 1—222

X x+ 2 +dx’ z2+5 B5-2z 25-2°
SJHaAHAITE Vycl 3HaYeHHA a4, AJMA HAKHX piBHAHHSA

L = () He Mac KOpeHis.
(x—-2)(x—2a)
SHaNJAITL 3HAYeHHA BUpa3y: o
1) 81-3%—(-1,5)" 2) 0,1'2+[%) ;
3)(-2,8)1':1,5% §) 3~ J5 424 2%

i 5\ ( 3)“ ( 1)"

4y-4 . 930, — . el i L
5 (4 2% o (3) " (12) (32 .
IlopaitTe v BHrAsAAl cTeneHsa 3 OCHOBoOKW 2 BHpaa:
1) 24 4% 2)16: (82:2%): 3) 31—2 2. 16%.
IleperBopiTh BHpa3 TakK, m100 BiH He MiCTHE CTeNeHIB 3 BiJg eM-
HUM MOKAZHUKOM: 3

—E . =i —E
y) ab g) L8-9) 3) .

a (a+b) Ey
Enpn-c'rrrh BUpA3:
1) (a2)': a ' 2) 4x 2y - 5xby T 3) (.:1“«:-*)':i £
4)m':(m*—-3m)’; 5}[———](: y}
x Y
SHARNITE 3HAYEHHS BH 25a “b° =19 b=
pasy (5a b’ srmoa=15;b=0,2.

SanHInIThL V CTAHJAPTHOMY BHIJIAAL YHCJIIO:
1) 5 640 000: 2) 0,0533; 3) 0,0000012.
BupasiTe 4ac v ceKyHAaxX 1 3aOHIIITE OJlep:aHe 4YHCJIO0 V

cragaapraomy Burasaai: 1 roa: 1 goba; 30 gib.

IlobyaviiTe rpadik pyHKIIL:
3 3x—3
1}y=-;: E}y=xi_x.
© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

400. I'padix dyEROIL ¥ =% NpoXoJAuThL Yepes Touky A(l; 8). HUmn
NpOXOoauTh el rpacdik gepes Touky B(0,5:; 16)? C(—0,4: —20)?
401. Poss’axiTse rpadiuyno piBHAHHA:

4 2
1} E - X 2} H ﬂ,ﬁx.

-, ‘h IeTepaxTHERE 3aBaAHHA 108 camMonepesipen 4
, IlincymroBe 3apnanna 3a 1 cemecTp

JapnaHHeEA naa camonepesipku Nt 4 (3a I cemecTp)

Hovwamrosui pieens

1. Vkamirs yci 3HaUueHHA 3MIHHOL, IS AKUX He Mae 3MicTy BUpas
ﬂ+u+1
2 a-2
Aa=0 b a=-1 B a=2 I' a=0;a=2
4
2. BualigiTh 3HAYEHHA BUPA3Y ]5[}1“.; ; AKIMO ¢ = —9.
c
A 50 B 50 B 25 r 22—5
3. 3uaiigite pisuumio apobis: 4"‘;3 = 2”;_1 ;
n n n n
3
4. Buxonaiire MHOKEHHS: x Y =
2y 6x
9 2 2
A ELE 5 Y B Y I 27x%"
y 4x 2x
5. Posp’skiTh piBHAHHSA E.t-;— 18 _ .
x -9
A -3:3 b 18
B 9 I' Kopenle Hemae

© KpaBuyk B. P. Ta iH.
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10.

11.

Jasdanna dar camonepesipxu Ne 4

O6uncnite: (7°)7: 7%+ 14,

B 1-L r L

B 14 1

A 50 = 19

Cepedniil pisenn

JlobepiTs A0 KoxHOro eupasy (1-3) ToTo:HO pIBHHH HOMY

supa3s (A-I).
2 . b—2a 0
i A =
b ab a
3a’® a' b
2 : - B —
2b 6b a
-1
a 1
3 a (Elb) B 2
ﬂT
4b°
1 9b
CroporiTh Apib mz_—dm.
m* —-16
A 2= B It B _m r m—-4
4 m+4 m-—4 m+4
3uaiaiTe sHaveHHs Bupasy ¥y : (y') %, axmo y = -2,
. 1 _1
A -4 B 4 B 1 I 1
2
PoaB’ siKiTh piBHAHHEA X —2x _ 0.
x+2
A0 b 2 B 0; 2 ' -2
Hoemamuiil piaens
Cnpocrits Bupas:
oy LR b+3 [b+3  b-3
2hdy=2 1 2 il e P
1) (0,2a %) 2 : (2a'6%) *; 2) 2% (b_3+b+3).

© KpaBuyk B. P. Ta iH.
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& 1. PayionaavHi supaiu

12.

13.

14.

15.

16.

17.

18.

Poap’ amxiTh piBHHHHH:
2y +4
| y m—

x-5H_x+1 3
1) ——= - 2) —— D.
)x—l x—=7 ) y-2 4 -4
INoBeaiTs TOTOMHICTD { EE 5 — —3 1 ) 5 1 = ]1.
m- —n- m +mn/) m-—mn
Posp’saxiTe rpadiuno piBHAHHSA % = x+ 2.

Bucokuil pisens

IoseaiTe, M0 AJIA BCiX JONYCTHUMHX 3HAYEHbL 3MiHHUX 3HAYEH-

X—2z y—=z2 X+ Y
HS BUpAa3 + :

F[IE‘IH HE‘IHJ ( 2z
yeHhb 2.

-1
] He 3aJleXaTh BlJ 3HA-

Po3p’amiTs piBHAHHSA:
- 22-1|-T
y¥+3, 3 _y-3 2]' w2

y-3 9-y° y+3 z+3

a ‘b’ ]_3 * [ﬂ'ﬂbﬂ

-2
3 g ) ,  SKIIO

SHAlOITE 3HAUYeHHA BHPAa3y (
a=1,2:b=-1,2.
SHalaiTe, Vyel 3HaYeHHA 4, A0A 2 AKHX  piBHAHHSA

(x+al(x—a+2)

5 = () ma€e OHH KOpPiHE.
I'_
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$§ 2. EBAJIPATHI
KOPEHI.

NIACHI YHCJIA

¥ nonepefHixX Knacax MM posrasiain
HATYpAaJbkHl, [l TAa pallloHAJNBH] YHCJA.
Buasaserses, o 408 OpakTHYHHX 1 Te-
OpeTHYHHX norped TAKHX 4HCe] 3aMaJo.
Cepen HMX, HaANUpHKJAaN, HEMac 4YHCJA,
sAKe BUpaxasno 0 JOBKHUHY JiaroHasi KBa-
apara 31 cropoHOKO 1.

¥ nroMmy naparpadi BH Ji3HacTecH:

s [0 TAKe KBAJpaTHHH KoplHL; apHdmMe-
THYHUI KBAIPATHUI KOPiHb;

s fAKl BAACTHBOCTI Mae apudMeTHYHHH
KBaJlpaTHHII KOPIHB;

s HAKI 9HMCJIA HASHBAIOTE 1ppanioHaANbLHH-
MH; JIHCHAMH;

e IO TAKe MHOXHHA; NIAMHOMHHA;

+ mpo byHKmii y=x%, y=+x rta ixmi
BJIACTHUBOCTI.
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§ 2. Readpamuni wopeni. iltcni yucaa

GYHKIIA y = x*

Bu 3maere, 110 ILI0OLNY KBAJApaTa 00YHCAKNIOTH 3a (hopMyJI0I0
S =a’, ne a — crtopoHa KBajpara (a > 0). OckinIBKH KOKHOMY
3HaA4YeHHIO @ BIANOBiJAa€ €IWHe 3HAYeHHA IOl S, To 3MIHHaA S
€ pyHKLiICcW Bij saMinHOL a. AKiNo HesaleHY 3MiHHY NO3HAYHUTH
yepes X, a 3aJIeKHY — 4Yepes Yy, TO MaTHMeMo (pyHKIIi ¥y = x°,

Hapani poaraspgarumemo dyHKOI0 y = x°, v AKil aMminaa x
MO3ke HabyBaTH Oyab-AKHX 3HadeHb. lllo® nmobyaysarm rpadik
niel ¢pyvHKIIL, cKaageMo TAOJAHIIO KINABKOX 3HAYEHb X 1 BIATOBiA-
HUX 3HAYEHb Y:

x —3’—25"—2‘—15 1]/-05/0l05 1] 15[2|25]3

y| 96,25 4 \225 1 |0,25/0/0,25|1/2,25/4/6,25 9

I[lozraunMo HA KOOpAMHATHIN NMUIOIMIMHI TOYKH, KOOPAMHATH
AKNX nogado B Tabmauui (puc. 9). Axdn ana KoxHOro 3Ha4YeHHSA
x oDuHCAMIH BinoBiHe 3HAYEHHA I Il MO3ZHAYMIN TOYKH 3 ojlep-
HMAHMMH KOOpAMHATAMM HA KOOpPJAMHATHIH ILIOLIMHI, TO Manu O
JNiHi0, AKa € rpadikoM pyHELII ¥ = x* (puc. 10). o airio #HazH-
BAWTL napabonon.,

T T ERERE
HE T - g ---E.I.- T ! :
HHHHHHH iy

j 1 T

I H
n | il 1) b

- ..4-_ -.l.. .

! | * ! |
BT NS TN NS T N = = | P SR TR .
| b 1 1]

ol ol 4 | | 9 LK |
_ﬁ._i_sz e x el

i F"@ Kpasuyk B. P. Ta 1H.
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13. Pyuxyia y = x*

@yHKIiA ¥ = x° Mae TaKi BJACTHBOCTI:

SN o= QO DO =

came

. O6racme usHaveHHa yHKkYil ymeopwioms Yyci yucaa.

. Ofnacms sHaveHs pyHkuil ymeopiowme yci Hegid e MHI wucaa.
. I'paghikom hynruii € napadoaa.

cHArwo x =0, moy = 0; akwo x # 0, mo y > 0.

. M pomunexcHum IHAYEHHAM apzymenmy eidnogidae me

3navenna @ynrkuil., (Hanpuknan, 3EaveHHAM apryMeHTy

x=-27Tax =2 BIANOBLAAE Te caMe 3HAYECHHA pYyHROII ¥y = 4.)

Iz BnacrrBocTl 4 BHnUIMBae, mio rpadlik GyHKNIL DPpoOXoANTh
yepea Toukry (0; 0). Il Touky HazHUBaAIOTE SepulliHo napaboau.

Hpyra yacTHHa BIACTUBOCTI 03HAauae, Mo Bei Toukw napabosn,
KpiMm 11 BepInIHHHA, pO3TALIOBAH]L HAJl BicCIO X.

BaracTusicTs 9 00yMOBIIOE TAKY OCODNMMEBICT rpadika pyHKII
Yy = x*: AKmo rpadiky HalexUThL Touka (a; b), To oMy HaNEKHTH
i Toura (—a; b).

IMpuxnadu poze azanna eénpas

Bnpaga 1. Poap'sizaTu rpadiuno pisaanea x° = x + 2.

e Byavemo B oaniit cucreMi KO-
opanHAaT rpadiku GyHKLOIH ¥y = x° Ta
y=x+ 2 (puc. 11). 111 rpadixu me-
PeTHHAITHCHA B TOYKAX 3 abcnmcaMu
x=—l1lTax=2.

Ileperipkoio BCTAHOBJIIOEMO, IIIO
dHaYeHHA ¥ = —1 Ta x = 2 € KOpeHH-
MH pIBHAHHA.

Bignosigk. —1; 2. |

w— v = =

-H—H—H--H-H-F—F-H--H—F-H—H—H—F-H—H—H-H—H—F—H—F-H—F-H—F-H—F-H—FJ

e WA |
1 / .
e T T Tk
| } |
Puc. 11
1. fix rasnBarTE rpadik ¢ysrmii y = x*7
2. fAxi BracruBocti Mae QyHKIia ¥y = x°7?
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§ 2. Readpamuni wopeni. iltcni yucaa

402,

403.

404.

405.

406.

407.

408.

409.

410.

{{{¥eno

fki 3 HaBeJeHUX TBepPIKeHE MO0 (PVHKHIII ¥ = X° € IpaBHI k-
HUMH?
1) O6nacTs BU3HaYeHHA (PYHKIIT YTBOPIOOTH yCi yHena.,
2) ObnacTe 3HaYeHb (PYHKIII YTBOPIOKOTE YC1 YHCIA.
3) Bix'eMmuux 3HadeHb pyVHEILIA He HaOVBae.
4) 'pajhikom pyHKLil € rinepboa.
5) 'padik pyrKUil npoxoauTs yepes Touky (—5; 25).
{12
DyrkUio 3ajaHo hopMysIow Yy = x°. 3HaAAITE:
1) 3nagvenHa ¢VHKII, AK]1 BIANOBIAAaOTL 3HAYEHHAM apry-
meHTy —4; —1,2; 0,1; 8;
2) 3HAUEHHA APIrYMEHTY, IJIA AKUX 3HaUeHHA DVHKIIT fopiB-
Hioe 36: 100; 625.

Ins pyHKLIIL ¥ = x° 3anoBHITL TADIHINO:

x|-10 [-1,5 15

¥ 0 | 49

Kopuerywunchk rpadikom pyvermii y = x* (puc. 10), vRaxiTh
JBa Bl €MHI Ta JlBa 10AAaTH]1 3HAYeHHHA apryMeHTy, A4 AKHX
3Ha4YeHHA GyHKOI Olasmi 3a 1.

Yu npoxoauTts rpadik dpyEKLil y = x° yepes TOUKY:

1) A(-15; 225); 2) B(0,3: 0,9);  3) c(_%; —%]?
Hu npoxoanTts rpadik dyHKOil y = x° yepes TOYKY:
1) K(14; 186); 2) L(-0,8;: 0,64); 3) M(—%; %)?
IMobyayiiTe rpadik pyHKIil y = x4, ne:
1)-8<x<2; 2)x <0,
ITobyayiiTe rpadik pysKIil y = x%, ne:
1)-2<x<3; 2)x20.
{3

ITobyayiiTe B ogHiN cHeTeMl KOOpAHHAT rpadlkH (pyHKILN
y=x* mra y=x-—1. Ckineku KOpeHis Mae piBHAHHSHA
x2=x-17

=l © KpaBuyk B. P. Ta iH.
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13. Pyuxyia y = x*

411. IlobyavitTe B oaHill cucreMmi KoopauHar rpadikn dyvEKODiil
y=x" ta y=-x+ 1. Crinkku KOpeHiB Mae piBHAHHH
x:=—-x+ 117

412. Poas ' saxiTh rpadivyHo piBHAHHA:

1) x* = —2x + 3; 2) :2=—%.
413, PosB'sxiTs rpadiuio piBHAHHSA:
1) 2t = —x + 2 E}f=%.

414. He sukoHy0OYH NoOYA0E, 3HAHIITE KOOPJAMHATH TOYOK Nepe-
THHY rpadikiB GVHKIIN:
1)y=x* ta y=4x—4; 2)y=x* Ta y=16.

415. He BukonyIOUH MODYA0B, 3HANAITE KOOPAUMHATH TOYOK Mepe-
THHY rpadikis pyHKIi# y = X Ta ¥y = —5Hx.

416. 3naigiTe obnacTs 3HaYeHb hYHKIIL:
)y=x",ne0<x<2, 2Q)y=x*,pe-2<x<2,

417. 3naiaiTe obnacTs 3HaAYeHb GYHKLIIL ¥y = x°, ge —1 < x < 3,

418. Kopucrywuucs rpadikom dpyuknii y = x° (puc. 10), yramirts
ycl 3HAYeHHA X, AJA AKHX 3HAYeHHA pYHKIIL:

1) Mmenmi Big 1; 2) He meHIIl Bijg 1.
v .h InTepaxTueHe 3apmanna 12
\ Dynxnia y = x*

419. IlobyaviiTe rpadik pyvHKIIL:

i_o,.0 ¥, armox<l;
1) y =X 25, 2y y=1{ ‘
x— -x+3, akmo x =1.
420. ITobyaviire rpadik pyHKILII:
X o 2 -x, AR x <0;
) Y X ) x*, axmo x>0,

421. Poap’sa:xiTs rpadiudo piBHAHHA X° = |Xx|.

422. SHaligiTe 3HaYeHHA k, 1aa Axoro rpadikn dyERnifi y = kx + 4
T4 Y = X° NepPeTHHAKTHCH B TOUIi, abciuca akol gopisHioe —1.

Bnpasu 0N NOBMOPEHHA  ee——— O ﬂ
423. Poas'sa:xiTe piBHsaHHEA: 1) x*—49=0; 2)(3x)*—-9=0.
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§ 2. Keadpammwui xopeni. Jitchi yucaa

424,

425.

426.

427.

IHikxaso snamu

CnpocTiTh BUpas:
1 1 A 2mn r 1
]| =-=1:1—m—-%k 2 . ~ J
(F-#)E-3F oAl
Karep 3a nepHuit uac npoitmos 14 kM 3a Tedieio piuku. Ha
3BOPOTHOMY HIIAXY 3a TOM caMHM# 4ac BlH npoHinoB 12 kM.

SHANIITE MBHAKICTE KaTepa B CTOAYIH BoJl, AKINO IIBH]-
KiceTs Teuil piuku gopieHoe 2 KM /roj.

IloB:xuHa oDoja 3aJHLOTO KoOJieca TpakKTopa JAopiBHIOE 2 M,
nepegasoro — 1,5 M. CrinbKkH MeTpiB Mae nNpoixarH Tpak-
TOp, 00 mepeagHe Kojaeco 3poduno Ha 10 obeprie DlabIIe,

Hi}K 3a0HE?
Homipryiime Q

Pycnana sadapdyBana jefAKl KJIITHHEH CMVIKKH po3Mipy
1 % 50: 14 gxiaiTHHOK — V 3ejieHH Koaip, 12 — v yepBoHU

110 — v cunil. Buasuiaocd, 1o 3Ko/H1 ABl 3adapboBaHl KJl-
THHKH pl3HOTO KOJLOPY HEe MeKVIOThH OojHa 3 onHow. [lose-
O1Th, IO JeAK]l TpH 3adapboBaHl KJIITHHKH, pO3TAIllOBaHI
MiApAL, MAKThL TOH caMHH KOJ1p.

ITapaboxiuni hopMH HABKOJIO HAC

© KpaBuyk B. P. Ta iH.
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14. Keadpamui xopexi. Apugpmemuynuli keadpamuuiit Kopins

KBAJIPATHI KOPEHIL
APHOMETHYHHUH KBAJIPATHHH KOPIHb

1. Keagparni Kopeni. Poarnasemo 3agagy.
Janava. 3HailTH CTOpPOHY KBajpara, \ EEEY

IJI01Ia AKOT0 JopiBHIOE 4 cM*,

Poze'azanna. Hexaii cropoHa KBajpa- — \ | .
Ta gopiBHOE X cMm. Toai ftoro naoma cra- |
HOBHTHMe Xx° cMm?, 0 3a YMOBOK 3amadi [ | ||

nopisaioe 4 cm”. OTiKe, x° = 4. 4]

Poas'axxemMo ojep:aHe pIBHAHHA

L SRS R e i

rpacdiuno. Ilapabona y = x" neperHHac
|

npaMy y =4 y aBox Toukax 3 abcumca-

M 2 1 -2 (auB. prc. 12). Tomy Kopensa- _ﬁ_‘_ ,
MH piBHAHHA X“ = 4 € aBa uncna x = 2 ra '—3 1 ﬂj 1714
x=-2. Puc. 12

HoB:HHA CTOPOHH KBAJIPATA HE MO3e BHpasKaTHCH Bijl eMHHM
ypcaoMm. Orxe, MIVKaHa CTOpOHA JOPIBHIOE 2 CM. @

Poar’asyioun 3agagy, MH 3Haiiman yuena 2 i —2, ksajgpatu

AKHX JoplBHIOKTE 4. KoxHEe 3 mux 4ncen HasWBawThL Keadpam-
HUM KopeHem 3 uucia 4.

D Osunayenna, Keadpamuum xopenem 3 UMCAA 4 HAZHBAKTE
' TAKe YHCI0, KBATPAT AKOTO JOPIBHIOE a.

Keagparammu KopeHAMH 3 yncia 4, AK MH BiKe [OKAa34alH, €
aBa unchaa: 21 —2.
Keagparaumu KopeHsamu 3 uuena 6,25 e unena 2,51 -2,5, 60

2,5°=6,251(-2,5) = 6,25.

KeanparuuMm xopeHeM 3 unesaa 0 € tiasku uncno 0, 60 Tinesxkn
KBAJIpAT HYJIHA JOPIBHIOE HYIIO.

KBajpaTHHX KOopeHIB 3 Bl éeMHOTI'O YHcJaa He icHye, D0 Hemae
yHCe/l, KBaJApaT AKHX JOpiBHIOBAB OH Bil eMHOMY YHCJIYV.

2. Apudmernunnii KBaaApaTHH Kopink. Mu sBeTaHoBuan, 1o

ypeaa 2 1 —2 € KBaJipaTHUMH KopeHAMHU 3 uncia 4. Hesig'emanit
3 IUX KOpeHiB, ToOTO uucao 2, HABUBAIOTH APUPMEMUYHUM KEa-
dpamHuum Kopenem 3 uncia 4.
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§ 2. Readpamuni wopeni. iltcni yucaa

p—

Osnavenna. Apudpmemuinum keadpamuum Kopenem 3 4Hc-
Ja 0 HAGMBAKTE TAKE HEBlJ EMHEe YHCJI0, KEAJAPAT AKOro 10-
PiBHIOE a.

Apudmernuranii KBAAPATHHII KOpiHL 3 YHCNA d NOZHAYAKOTH
JE {-JP — 3HAK apudMeTHUYHOr0 KBAJApPATHOro KopeHs). Bupaa

@ YHTAKThH: KBaJApaTHHUH KOplHE 3 a (npaBuiaLHO Dyao 0: apudme-
THYHHH KBAJIpATHHH KOpiHL 3 @, aje I 4Yac YHTAHHSA CJOBO
¢apupMeTHIHHI» ONYCKAIOTH).

Orxe, ,,1'4 =2 (YHTATh: KBaJIpATHHH KOPIHBb 3 YOTHPLOX J0-
piBHIOE aABa).
34 03HauYeHHAM apHdMeTHUYHOrO KBaJApaTHOrO KOpeHs:

v144 =12, 60 yncno 12 werig'emue (12>0)1 12° = 144;
J0,36 = 0,6, 60 0,6 =01 0,6°= 0,36;

J0=0,600=0i0%=0.
‘y' SAalaJIbHOMY BHITIAAKY MacEMO.

J) PiBHiCTE JE=B- € MpaBHJILHOK0, AKII0 BHKOHYVIOTHCA Bl YMOBMH:
Db=20; 2)b*=a.

Kopenis i3 uncnaa —1 He icHye, TOMY He IcHYe H apudMeTHd-
HOT'O KBAJAPATHOIO KOpeHs 3 nboro yncaa. Kamyrs, mo supas V-1
HE MAE amicmy.

Vaarani, supas Ja mae aumicr, sk a = 0.

SHaAXOM;KeHHA 3HaAUYeHHA apHdMeTHUYHOIO KBaJpaTHOIo KO-
pPEHA HABUBAIOTH 11e dobfysaHHam xKeadpamuozo kopeHa. Ilna no-
OyBaHHA KBaJpaTHOrO KOpeHA 3 4YHcJIa MOYKHAa BHKOPHCTATH M-
KPOKAJABKVIATOD, 4 B OKpeMHX BHOaAKaxX — TabiIHIIo KBaApaTis
(muB. dopsan). Hanpuknan, 3a Tabannew KBaJApaTiB MO HA 3HA-

TH, Mo Yncao 5476 € kpagparom uucna 74, rtomy V5476 = 74.

|
3. ToroxnuicTs (\E ) =a, ne a = (). l1a Toro:xHICTE BHILIHBAE 3
o3HaAUeHHA apHdMeTHUHOrO KBajapatHoro kopens. Copasai, ocKLIE-

KH JJa — lle TaKe HeBif'eMHe YHe10, KBAAPAT SKOM0 JOPIBHIOE @, TO:

[-J'E}I =a (az=0).
I © KpaBuykK B. P. Ta iH.
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14. Keadpamui xopexi. Apugpmemuynuli keadpamuuit Kopins

Hanpuxnan, (ﬁf: 4, (ﬂ)z=1 D.

4. Pisaanaa x° = a. /lane piBHAHRHEA MoKHa po3B'A3aTH rpa-
thiuno, nobyayBaBIIN B OfHill cucTeMi KoopAHHAT napabony y = x°
1 IpAMY iy = a AJA TpeoX BUNaAKIB: a >0, a=0Taa < 0.

Pinasuua x*=a

a-::ﬂ

LA

OnnH KOpiHL:

KopeHiB HeMae
x=0

Hanpuknan,
piBHAHHEA x° = 36 Mae nBa KopeHi

x=-+/36 =—6 1a x = /36 =6;

piBHAHHA X’ = 3 Mae JIBA KOPeHI X = — J3 ta x = \.J'E;
piBHAHHA X° = —3 KOpEeHiB He MaE,

Ipuxknadu poze'azanHa enpas

Bunpaea 1. losectn, mo 0,04 =0,2.

e e T e e T e L e T T e o e e e e e T e e L e L e T o e T e e T o e e e L e T e e e e T e e o T o T e e e e e L e o T ™ ™ ™ ™

Bupasa 2. 3uaiiTi 3HaueHHa Bupasy V64 -4/0,25 ,||

-J_Juz { =8.0,5- J —g= = -§=z%.-

@ Hpaﬂrryﬂ B P Ta iH. L1090
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§ 2. Readpamuni wopeni. ittcni yucaa

Bupasa 3. Poas'asaTu pipEAHHA (x — 2)° = 9.

on me L NN LN o me oo omn om om om oo an o oom Dm E o om o mmm o e om e e om o e o on cmm m o om o o o om me om am mm o om om o mm Dme mm o om omn me o oo oe o om o meoom oo memlom omoome e o o T T T T T

o(x—2)'=9: x-2=-3a60x—2=3: x=-1a60ox=05.
EinEuEFi,uL. —1_; 5_. °

1. lllo masmBaloOTh KBAaJpaTHUM KOpEeHeM 3 4uciaa a?
ApndMeTHUHNM KBAJAPATHHM KOpeHeM 3 YHcjia a?

2. llna axnx 3HAYeHEL @ Mae 3MICT BHpas \E 7
ﬂ- 3. 3a AKMX YMOB € NPaBUJILHOIO PiBHICTE Ja =b?
2
4. Homy nopiBHIOE 3HaYeHHA BUpa3y (JE ) , nea=0?

5. Jlna AKUX 3HA4YeHb a4 PIiBHAHHA Xx° =a mMae KopeHi?
YoMy fopiBHIOIOTE KOopeHi, aAxmo a = 07 a = 07

{{{¥eno

428. 3naiiniTes keagparHi KopeHi 3 uucna: apudmernusauil KBa-
ApaTHUH KOpPIHE 3 YHCIA:

1) 49; 2) 1; 3) 0; 4) -16.
429, Ilogenits, mio:
1) J81 = 9; 2) 0,49 = 0,7; 3) ;=%.

430. Yu € npaBUIBHOK PIBHICTH:

1) V36 = 8; 2) \36 = —6; 3) V36 =672
431. JIns sKUX 3HAYEHbL X MAE 3MICT BHpAas:

1) Vax; 2) Vx?; 3) (Vx) 2
432, 3uaiiTe 3HAYEHHA BUPA3Y: .

1) (V3) ; 2) (V4,32) ; 3)[ %]
433. Poas’'samiTs piBHAHHA:

1) x*=11; 2)x*=0; 3) x*=-11.

{2
434. ObuncaiTe:

1) V25; 2) V100;  3) V196;  4) V400;
5) 4/0,00; 6) V0,64;  7)J1,21;  8) /2,25;
4 49, 9, 6
9) \[;E 10) J;, 11) 1% 12) 355
I © KpaBuyk B. P. Ta iH.
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14. Keadpamui xopexi. Apugpmemuynuli keadpamuuit Kopins

435. ObuHCcHiTE:

1) /36; 2) V64: 3) J169; 4) \/225;
5) J0.01: 6) J0.25: 7). J1.44:  8) /6.25:

9 4 T 1
9) J%: 10) Tk 11) lﬁ; 12) EE'
436. losenirs, 1mo:
1) V1024 = 32; 2) 11,56 = 3,4.
437. HoseniTs, mo:
1) v/2025 = 45; 9) /5,29 = 2,3.

438. 3a monmomoron TAdJHI KBaapaTiB abo MIKpOKAJMBKYJIATOpPAa
BHAUAITL 3HAYEHHS KBAAPATHON) KOpeHA:

1) \/576; 2) J2116; 3) V5929; 4) V9216.

439, 3a nonomorow Tabauuni keaaparie ado MiKpoORANBKYIATOPA
3HANJITE 3HAYeHHA KBAJIPpaATHOI'O KOpeHS:

1) V/361; 9) J1444;  3) /4096;  4) \/8836.

440. 3HaigiThL 3HAYEHHA BHpa3y:

1) V36 +V64; 2) V36 + 64;
3) V16 -0,25; 4) J16-0,25;
5) 341,69 — \/4; 6) V625 -./0,04 -7,5;

7) J81 +/225 — \/441; 8) /1600 : V6400 -5,/0,25.

441. SHaUOITL 3HAYEHHA BHpasy:

1) V100 —/36; 2) \100-36;
3) V144 : J9; 4) J144:9;
5) 1,96 +2./1,44; 6) /0,36 - 900 —3/81.

442, 3uaiifiTe 3HAYCHHA BUPa3y:
1) V2x+83, akmox=3; x=-1; x=0,12;

2) Vva-2b, axmo a = 28, b= —4.

443, 3HaHITE 3HAYEeHHA BHpazy Jda-3, axmo a="T; a=21:
a=0,75.

444, 3naniTE 3HAYeHHA BHpa3y:
D(V3):  2(V27): 32(B): 4 (V) -e.

© KpaBuyk B. P. Ta iH. 22
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§ 2. Readpamuni wopeni. ittcni yucaa

445, 3ualigiTe 3HAUYEHHA BUpPAa3y:

D(VIo): 2 (V0.2): 3)(v6) :3 4)1+(V5).

446. PoaB ' sukiTE piBHAHHA:

1) x* = 81; 2) x*=0,16; 3) x*=5; 4) x*=0,3.
447. Po3p’ a¥I1TsL pIBHAHHA:
1) x* = 49; 2)x*=15; 3)x*=1,21; 4)x*=1,5.

448. 3uailiniTh 33 1ONOMOrol0 MiKPOKANBKYIATOPA 3HAUEHHA KBa-
APAaTHOTO KOpeHA (pe3yJabTaT OKPYTJITE A0 COTHX):

1) V2; 2) V50; 3) V1,6; 4) \/4,38.

449, 3HaNAITE 3a JONOMOI'00 MIKPOKAJNBKYIATOpPA 3HAYEHHA KBa-
IPATHOIO KopeHd (pe3avibTaT OKPYIJIITE A0 HecATHX):

1) V10: 2) \/28: 3) J12,5;:  4) /0,15
%:h InTepakTuBeHe 3apnanna 13
:

Keagparni kopeHi.
ApudpmerHuHHH KEAJAPATHHH KOPIHL

450. Ilna AKHUX 3Ha4YeHBb X Mae 3MiCT BHpAa3:

1) V=x; 2) J=x)%;  3) Jx': 4)

1
—7
-_— - I
451. JIna Axux 3HaveHbL @ MAE 3MicT BHpa3:

1) Ja?; 2)V-a*  8)flap 4 Va*?

452. @ Yu Mmae amicT BUpaas:

1) V15-17-16%; 2) J(-0,3)-(-1,8)- 0,57
453. 3uaiifiTh 3HAUEHHA BUPA3V:

1) 10,/0,0049 +4./0,49; 2) ( \/7— —Jf:

3) %uﬁ+(ﬂ)ﬂ+2 3,24;

4) 1,6 ——
) [ JEEE )
454. 3pailigiTs 3HAUYCHHA BHpPAa3y:

- : Lol |BL 3
1) 5,/0,0064 —40,/0,0001; 2 zg_[ 4ﬂﬂ+[1f4,55)].

- J160000.
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14. Keadpamui xopexi. Apugpmemuynuli keadpamuuit Kopins

455. Poas’axiTL pIBHAHHA:

456.

1) (2x — 1) = 16; 2) (3 — x)* = 2,25.
Po3s’siyiTh pIBHAHHSA:
1) (x + 2)° = 49; 2) (1 - 2x)* = 0,64.

{{4

457. loseniTs, mo BHpas3 Mae aMicT gad OyV/b-AKHX 3HAYEHDb X:

458.

1) Vxi —8x+16: 2) Vx? -30x + 226.

Yn icHye 3HadYeHHA a, AJA SAKOro BHpAas Jag -10a + 20 He
Mae amicry?

459, Jlng sxux 3HaueHs b piBHAHHEA X° = b* — 3 Mae O{HH KOpiHL?
460. Jlna AakuxX 3HaAYeHL d piBHAHHA X° = a‘’— 2a Mae OOHH KO-

461.

462,
463.

464.

465.

466.

piab?
SHAHJITE yCl 3HAYeHHA X, 1JId AKHX € IpaBHJbLHOIO piBHICTE:

l}vr=—.r; 2) Jx +42x = 0.

Bnpaeu 0na nosmopeHnn

OR e
i

9. 17
: 25°

IlopaiiTe v BUrnAai fecATKOBAX npobiB uucha: 2 g

IlopiBHstiiiTe UMCHA:
1) 6098 1 6980; 2)—-82 1 —78; 3)—0,72 1 -0,702.

SHAITE KOOPAMHATH TOUYKHM NepeTHHy rpadikiB piBHAHL
x+3y=013x—y=-06.
MaiicTpuHA Ta 11 YYEeHHNIA, TPANI0YY pa3oM, BHKOHAJIH 34-

MoBJIeHHA 3a 6 gHiB. HKOn MmalcTpHHEA NpamnoBaia caMa, TO
BHKOoHAaNa O ne zamoBaenHd 3a 10 guiB. 3a cKiIBEKH JHIB BH-

KOHana 6 3aMOBJIEHHA VUEHUI[A, Npanodn cama?

&

Iomipryiume

Ha kpaitniil kaiTnHIl eMyxKH poamipy 1 X 20 croiTs ¢in-
ka. Tapac, a 3a auM OJer no 4ep3l nepecyBawTh (DIINKY Ha
onuy abo TpH KINITHHKHN B HANPAMKY APYIOro Kpaw CMYMKH,
Ilporpae Toi, XT0 He 3MOe 3podHUTH YeproBuH xia. XTo 3

XJOMIIB MoMe 3abe3aneuuTn cobl nmepemory (HesanesxHO Bl
XOAiB cynepHuKa)?

O [TTTTTTTTTTTTITTITITT]
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Hixaso anamu _11_!/

Arowo mae OyTH cTOopoHA KBajapara, mob oro niaoma jao-
pieHOBana sagaHomy yucay m? Tary sagayy craBuiam i ymi-
JIH po3B A3yBaTH 1ie 2 THC. POKIB JI0 H. €. BABHJIOHCHK] BYe-
Hi. [Ilo6 BignosicTH Ha s3anuTaHHA 3agadi, norpidbHO AOGYTH
apudMeTHYHHMHE KBAJIpaTHUH KOplHb 3 4HHCaa M.

Armo uyneno m OvJio HATYVPANLHHMM, aje He OyJI0 KBajapa-
TOM [A€AKOro HATYPAJALHOI'O YMCJ/A, TO BABHMJOHAHH INYKAaIH

HabMWkeHe 3HavenHA vm. J[na Mporo BOHM 3alMCYBAJM M V
BHrAAAL cyMu a” + b, ae b gosoJii mane nopisasaHO 3 a2, a gani
BHKOPHUCTOBYBAJH [paBHUJIO, AKe MOMHA 3alHUCATH YV BHIVIAA]

thopMVyIH
JE=~Ju2+b =a+ 0

2a
Hanpurkaan, sxmo m = 105, To

V105 = V10° +5 = 10 + 52+ = 10,25.

3apas MH MOMKeMO IyKaTH Hal/JaueH] aHavyeHHA apudMe-
THYHHUX KBAJPATHHUX KOPEHIB 3a JONOMOroK MIKpPOKaNbLKYJIHA-

ropa. [Ina v105 maemo: V105 =10,246950... = 10,25.

'-IHEJI{]'_BI_MHUJEHI{H.
IPPAIIIOHAJIBHI TA JINCHI YHCJIA

1. Muoxunaa Ta 11 eaemenTH. llinvmuroxnaa. TepMie ¢« MHOMKH-
Ha* BHKOPHCTOBYIOTh, KOJH HeThCs Npo HaADIp, CYKYIHICTE OV k-
AKUX 00’ekTiB, 00'eAHAHMX 3a NMeBHOW o3Hakow. Hanpuxnxan,
MHOMHHA HATYPAJBHHX YHCEJ, MHOMKHHA VYHIB ITKOJH, MHOMKH-
Ha JiepeB V NapKy, MHOXHHA OVKB andaBiTy, MHOMKHHA [JIaHET
CorAavHOI cucTeMH Touio. IloHATTA ¢« MHOMKHHA* HAJERHATH J0 OC-

HOBHHX MOHATHL MATEMATHKH, TAKHX AK «4HHCJIO#*», «TOUKa», «IIpH-
Ma#», TOMY HOro He 03HAYYIOTE.

O6’ekTH, AKI VTBOPIOIOTH MHOMHHY, HASUBAIOTH eJleMeHmda-
Mu MHO:HMHH. Tak, yncno 5 — eleMeHT MHOMHUHH HATYPAJIbHUX
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© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



15. Hucaosi muowunu. Ippagionarsni ma diGcHi vucaa

gyuce. 114 nodEaveHHA MHOKHH BHKOPHCTOBVIOTE BeJIHK] OVKBH
JatTuHcsKoOro andasiry (A, B, C, ..., Z), a I8 N03HAYEHHA eJIeMeH-
TiB MHOXHWHH — MaJal oykseH (a, b, ¢, ..., 2).

fArmo a — enemedT MHOKHUHHM M, TO 3anucyoTrsb: a € M (un-

TAWTh: @ Haaexums M), Sanuec b ¢ M oznauae, njo enemesT b ne
Haaexums MEHOKHHL M.

Hanparknan:
Hexailt P — MHOXKUHA npocTux uncen; Toai 7 € P, 8 ¢ P;

Hexaill ¢ — MHOKHHA OVKEB yVHEpalHCchKOro andasity, AKi no-
3Ha4YalTh rojlocHl 3BYKH; Toie € G, ¢ ¢ .

SanueyouYl MHOKHHY, KA CKAAJSETHLCH 3i CRiHYeHHOI Killh-
KOCTi esleMeHTiB, i eneMeHTH DepyThk y dirypai ay:xkn. Hanpn-
knagm, M = {1; 3; 5} — MHO}XHHA, AKA CKJIAJAECTHCH i3 TPHOX ele-
MeHTIiB — uncen 1,31 5. Toail e M, 2 ¢ M.

MHO¥HHY, AKA He MICTHTH KOAHOIC €JeMeHTa, HA3HBAKTH
NOPONHLOW MHONUHOW 1 NO3HAYAIOTHE cUMBOJIoM &, Tak, MHOMKH-

HOK KOPEHIB piBHAHRHA X° = —1 € NOpoXHA MHOM¥HHA (IIe piBHAH-
HA He MaE KOpeHiB).

Poarnaaemo MmEHOKHER A = {-1; 1} i B = {-1; 0; 1; 2}. Obuasa
eneMedT —1 i 1 MmBOKHUHH A € eneMenTaMi MHOKHHEH B, ¥V Takomy
BHII&IKY KaXyTh, 110 MHOKHHA A € NIOMHOMUHOW MHOKHHEHA B.

' Osnawenni. MEOEHAY A HAZHBAIOTH NIOMHONUHONW MHOMH-
p = HH B, AKI0 KOXKHHH eJleMeHT MHOEHEHN A € eleMeHTOM MHO-
muan B.

Lle zammcyiores Tak: A © B (yHuTaw0Th: MHOMKH-
Ha A e miaMHOMHHOKO MHO¥HHH B). Ha pucyvHKY

13 sobpasxkeno cxemaTuuHo, o A — B. Beaxaiors,

110 NOPOKHA MHOKHHA € NIAMHOKHHOK OV Ib-AK01
MHOHHHK: & M nng 6vab-axkol MmHOMUHEN M.

Puc. 13

2. Harypaasni, uixi ra panionaasui umciaa. MuaoOKHHY BCixX

HATYpaJNbHMX 4YHces No3Ha4YawTbh OYKBOK N, MHOMHHY BCIX II1-
JHX Yuce) — OyKBow £, 4 MHOKHHY BCiX panioHAJILHHX YHCe) —
bvesoo Q.

To# dakT, mo —3 € HlJauM, paloHAJILHHM, ajle He HaTypalb-
HHM YHCJIO0M, MOKHA 3anucaTH TaKk: -3 € Z; 3 € Q; -3 & N.
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§ 2. Readpamuni wopeni. ittcni yucaa

Komxue HATYVpaJbHe YHCJIO € H,i..T]'_H.M YHCJIOM, &4 KO HE ]'_I,i.TIE i
panionansHuM. Tomy N c Z — Q.

Byab-AKe pallioHalbHe YHCJI0 MOMHA MOJAaTH V BUTJAAAL po-
oy E, e m — Iljae 4YHcJ0, a4 1 — HaTypajkHe.
n

Hanpuknan,

A T 37, 5.2, g_-3
IEE’ETIHEI’EI
PamloHansHl yHeia, AK MH 3HAEMO, MOKHA IOJABATH TAKOXK Y
BHIIAJL JecATKOBHX apobie. Hanpurnang,

% =0,75; 0,75 — criHYeHHHH JecATKOBHI ApiD;
g = (0,8333... = 0,8(3); 0,8(3) — HecriH4YeHHHI NeplogHYHHN

necaTKoOBHH Api0 3 nepiogomM 3.
CrinuenHuil aecaTkoBuil apid 0,75 MoKHA 3aTUCATH ¥V BUIJIA-
Il HecKiHYeHHOro mneploguYvHOro JAecATHOBOro Apody, AONHCVIO-

Y ONpaBoOpyd V BHIJIAMAL JecaTKOBHX 3Hakis Oeamiu uyiais: 0,75 =
= 0,75000... = 0,75(0).
3 :9

Or:xe, oDMABA PE[I.T.IGHEJIBHI HYHCJIa — 4 1 E MO HA IMOJaTH V BH-

rAA]l HeCK1HYeHHHX HEFIU,]‘J;HIIHHH AECATROBHX ,ﬂpﬂﬁl'ﬂ.
,H.TIH pﬂlﬂﬂﬂﬂ.ﬂlﬁﬂﬂ]{ HHCEe]l € IpaBHJIBHHMH TBEpDIAKEHHA.

f l ) Byas-ake panioHajJsHe 4MCI0 MOMKHA NOJATH ¥ BHIVIAL He-
CKIHYeHHOTO NeploHYHOro JecATKOBOTO Jpody.

-"D Byab-akuii HeckiHueHHMl nepiogMuHNii JecATKOBME Apid €
SAIMMHCOM JeARKOTrOD pﬂﬂjﬂﬂﬂlﬂ-lﬂ]’l‘ﬂ JHC.JIa.

3. Ippaunionansni uncna. PoarnaneMmo pisHaana x° = 2. Ce-
pel palliOHAJLHUX YHCe] HeMAE YHCJIA, KBAAPAT AKOr0 J0piBHIOE

2 (nosenenHa y pydbpuni «na Tux, xro xoue 3aaru binsmes). Ofn-
HaK [le pIBHAHHA Mae [Ba KopeHl: —/2 1 Jﬁ Or:xe, yncna —n@

i V2 me e panioHanbHHMHK. BoHM € npuKIazamMu ippayioHaibHux
yucea. Ilpedike «ip» oanavae sanepeueHHdA: ippanioHanbHe — He

palloHAJBHE.
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Habnuxene sHaueHHHA \'rE" MOMHA 3HAWTH 3a JOINOMOr0ol0 Mi-

KpoKanskyasaTopa. Hanpuknan, J2~1,4142 — 3HaueHHH, OK-
pyTrJieHe J0 AeCATHTHCAYHAX, To4yHe K 3HAYeHHA

J2=1.41421356...
NogJaETbCH ¥ EHI‘JIH,EI',i HEEHiH‘IEHHDI‘ﬂ HEIIEIJiﬂ,EI;H‘!HDI"-D JeCATKOBO-

ro apody (meit npld He MoxKe OVTH NeploJHYHHUM, DO JE — He pa-
[L10HAJBHEe YHCJ0).
Ilnsa ippallloHaAABHHX YHCE] € IPABHJILHUM TBep/KeHHA:

Byas-akxe ippanionajsHe YHCJI0 MOKHA MOJATH ¥ BHIJIA] He-
CKIHYeHHOI0 HeneploJH4Horo JecATHOBOro Jpody.

IlpukaagaMy ippanloHAJIBHHX YHCE €

V8 =1,732..., /6 =2,236....

¥Yazarani, agmo HaATypaJbHE HHCJIO N HEe € KBaJpaTOoM JEARKOIO

HATYPANLHOI0 YHCJA, TO YHCIA Jn i —Jn e ippanioHaILHHMH.

IppaniioHanEHUMH € TAKOAK YHCIA:

n=23,1415926... , AKke BHpa;Kae BIAHONICHHA JOBX}HHH KOJAa
oo ioro glamerpa;

0,505005000500005... (KinbKiCcTE HYJIIB Mi II'ATipKaMH 1o-
cALg0BHO 30inbmyveTheda Ha 1).

4. lincm uncna. PayioHaavii ma ippayioHalbti 4ucaa ymeo-
pooNMb MHONUHY dilicHux Yluced, AKY No3Ha4vawTs Oyvkeow K.
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MHO¥HHM HATYpaJAbLHMX, HIAMX 1 panio-
HaJbHHX YHCeJI € NJMHO¥KHHAMHE MHOMHHHA
nificEuX uncets (AuB. puc. 14).

Byae-ske giiicHe umciao MoxHA 300pasu-
TH TOYKOK KOOpJAHHATHOL npamMol (AHB. pHC.
13), 1 HaBnaku, OVIbL-AKa TOYKA KOOpIAHMHAT-
HOl NpAMOl 300paXkae J1HCHe YHCIIO0,

A B O D
' + * 2 ; I * ] * 1 -
-3 -2 4114 0 1J2 2 25 38
8 Pue. 15

KoxHae aliicHe YHCJI0 @ MOKHA IIOJATH V BHTJAAAL HeCKIHYeH-
HOr'o JecaTroBoro Apoby. Aruio neit gpid nepioguunuii, To giiicHe
YHCJIO0 d € palloHANBHUM; AKINO X e apid seneplognuyHni — 1p-
pANIOHAIBHHUM.

Byab-axi nea pificHi unena MoxkHa nopirasaTu. fkmo uucna
3anyucaHl v BHTJIAAl HeCKIHYeHHHX JecATKOBHX ApoblB, TO 1X MHO-
PIBHIOKOTE 332 THMH K INpaBHJIAMH, 110 M CKIHYeHH] JecATKORL ApoO-
on. Hanpugnan,

5,13869... < 5,14308... ,

00 JaHl YHeiIa MaThk OJHAKOB] LT YACTHHH, OJJHAKOBE YHCJIO Je-
CATHX, OJHAK Apyre 4HCJIO Ma€ OLIbIIe YHCJI0 COTHX,

HificHl yHuciIa MOXKHA JI0oJaBaTH, BIAHIMATH, MHOMKHTH, JLIATH
(kpiM mgineHHA HA HYJL), MiIAHOCHTH A0 CTENeHsA, A0 TOTO 3 AJA MHX
I1H BHKOHVIOTBCA BJACTHBOCTI, YCTAHOBJEH] JJIA A1# HajJl pallOHAN -
HAMH 4YHCJIAaMH. SoKpeMa, I8 Al JoAaBAHHA 1 MHOMKeHHSA CIpas-
MKVIOTHCH [epecTaBHa, CIOOJVUYHA TA pO3NoJAlaILHA BIACTHBOCTIL.

Hanpuknan: \JE+J§=J§+J§; 3-[n+JE_:)=3-Tr+3-JE.
-

Hna mux, xmo xovue anamu Hinvure
Iosepemo, 110 cepejl panioHaIbHUX YMCeJ HEMAE YMeIa, KBa-
IpaT AKOro JopiBHIOE 2.
IIpunyerumo, 10 pamioHAJLHE YHEI0 X, KBAJAPAT AKOrO 10-
pieHIOE 2, iIcHVE. llogamMo yrcno x v BHraA/41 HECKOPOTHOIO Apody
m

= e m — 1iJae 4@ucao, n — HaTtypanabHe. Toml:
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£ 2
. m
-l B 1 [—] =23 m—Ezﬂ; m? = 2n=.
n
3 OCTaAHHLOI PiBHOCTI BHILIMBAaE, 110 M~ — napHe uuciao. Toai

napHMM € H 9yucno m (Axkbdn uncao m OyJio HenmapHUM, TO H 4YHCJIO
m* 6yno 6 menapaum). Hexait m = 2k, ne & — nine umcno. Ilin-
CTABHBIIH B piBHicTs Mm® = 2n° 3amicTs m uuciao 2k, MaTHMeMO:
(2k)° = 2n?%; 4k* = 2n®; 2F* = n®. 3 pisHOCTI 2k = n° BUNIMBaE, MO
YHUCJIO N°, 4 3 HAM 1 uueno n, — napHe, OckKiabKH yHcnaa m i n nap-
Hi, To Api6 ™ moxkua ckoporutu Ha 2. Ile cynepeunrts ToMy, 110

n
el Apld HeCKOpPOTHHH,

OT:xe, NpUNVIIEeHHA, 10 ICHYE palioHANbLHE 4YHCJI0, KBajapart
AKOro fopisawoe 2, npuseno 1o nporupivud. Ile oanauae, uo cepen
panloHANBHUX YHCe)l HeMae 9YHciia, KBaJpaT SKoro JopiBHIOE 2.

IMTpukaadu pose’azauna énpas

Bnpaga 1. ITopisasaTrn uucna J2 i1,415.

o™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™ ™ ™ e ™ e o™ ™ ™ ™ ™ ™ ™ ™ ™™ e ™ o ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™ ™ ™ ™ o

» 34 IONOMOT00 MiKpOKaJABKYIATOpa 3HAX0ANMO:
J2 =1,4142... . Ockineku 1,4142... < 1,415, 10 J2 <1,415. o

o cm—" o —

Bnpaga 2. 3naiiTi HabanxeHe 3Ha4YeHHA BHpas3y J2 + 3 3 rouni-
CTIO JO COTHX.

™ e e ™ ™ ™ e ™ ™ ™ ™ o™ e o™ e e e e o™ e o ™ ™ ™ ™ e e ™ ™ ™ e e o ™ ™ o ™ e ™ ™ o e ™ e ™ ™ e ™ o™

o OKpVIIHBIIHN 3HAYEHHA KOPEeHIB A0 THCAYHHX, MATHMEMO:
J2+/3=1,414+1,732=23,146=3,15. »

e e ™ ™ ™ e e ™ ™ ™ ™ e ™ ™ ™ ™ e ™ ™ ™ ™ ™ ™ ™ ™ o ™ o™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ o ™ ™ ™ o™ ™ e o B ™ ™ ™ ™ el

e e e ™ ™ ™ ™ e . P " ™ ™ o™ ™ . o™ .

Bupasa 3. Bﬂjlucatru yel ABOXeJNeMeHTHI MiAMHOMHUHEN MHOMHUHH
— {1- 2; 3; 4}

[‘ -{12}{13}{14}{23}{24}{34}- _J
Bnpasa 4. Y kinaci 12 agisuaTt mawThs 4opHi 6posn, 10 gisyar —

Kapl o4l, 7 miBdaT — 4opHI OpoBH 1 Kapi o4i. CKIIBEKH
AIBYAT MAKOThL HOpHLI OpoBu abo kapi oui?

e e ™ ™ ™ ™ ™ e e e ™ ™ T e e ™ ™ ™ T ™ e ™ ™ ™ ™ -

e Hexait C — MHOMKHHA THX AiBUaT, AKi MawTE YopHi OpoBH,
a K — mBoXuUHa THX AiB4YaT, AKi MawThs Kapi oui. CxemaTHuHO
300pa3nuMo 1l MHOKHHH HA PHCYHKY.

T o T e ™ el T e ™ ™ ™ el ™ ™ T T ™ ™ ™ Ml T T T e ™ ™ ™ ™™ ™ ™l ™ ™"
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'—\_——\_—J——_— e —— T D——— — —— e —— i Cr— T ————— . - — - T — i — T — T —— ——— T m— T —— T ———

3a yMoBo 4opHl1 OpoBH 1 Kapl o4l MawThL 7 AIBYAT, TOMY
' MHOMHHH C 1 K MawTs 7 coinsaux enemedTis. Ockinsrn 12 mi-
' BYAT MalTh YopHi 6poBn, 7 AiBgaT — vopHi 6poen i Kapi oui, To
Juime gopHl OpoBH mawTsk 12 — 7 =5 (mieuar). JInme gapi oul
mawTb 10 — 7 =3 (giBunnan). Orxe, vopHi OpoBu abo rKapi oui
MawTe o + 7 + 3 = 10 (xiBuar).

Bignoeins. 15 aiB4ar. e z

2. ¥ BUTAANl AKUX ApoDlB MOKHA NMOAaTH OVIb-AKe palll-
OHaJIbHe YHea0?

3. ¥ Burnaai axkoro Apoby MoxKHA nonaTu OVas-AKe ippa-
nioHanbHe yncnao? HasenlTs npuraaaw ippanloHaNb-
HUX YHUCel.

4, flki uncna VTBOPIIOTE MHOMKHHY JiHCHHX YHCea?

{{{ Yeno

467. llano maoxuay M = {1; —2; 0; 5; —3}.
1) 3i cKIILKOX eIeMeHTIB CKIajaeThea MHOHHA M ?
2) Un vHanexuTs MHOHHLI M aucao 57 Unecao 37

3) Ari 3 Mmuomuna A={1; 0}, B={1; 2; 3}, C={-3; -2},

D = {5} € nigMHOKUHAMN MHOKHHA M7
468. [lano uncna: 0; —2,5; J3; 1‘;; —2; m; 0,121122111222...
(kinbricTs OOMHHUIEL 1 ABIHOK nDocaifoBHo 30iabHIVETHCH

Ha 1). Arl 3 gapux uncen € panlosaasHIMB? Ippanmlonans-
HHAMH?

469. kil 3 HaBeleHHX TBepAKeHb € NpaBHUJILHAMH?

1) Byae-sike HAaTYpaJbHE YHCJIO € pAIOHANLHHAM YHCIIOM.
2) Byak-ake panioHalbHe YUCIO € AIHCHUM YHCIOM.
3) byab-sike AliicHe YHCJIO € 1ppallOHANTBHUM YHCJIOM,
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470. Yn npaBuabsHO, I1O:

1)2 € N; 2)0,6¢2Z: 3)JT e€Q:  4)J7 ¢R:
S5) Nc Z: 6) Z — Q; NZcR; 8)Q c Z?
{12

471. 3anumiTs MHOMKHHY, HDepeaiunBilH 11 eleMeHTH:
1) MHOKHHY [IECTH NeplinX HATYPaJBHHUX YHCel;
2) MHOXKHMHY BCiX KOpeHiB piBHAHHA x° = 1;
3) MHOXKHMHY BCIX Big eMHHX OIIHX UHceN, AKl 6labmi 3a —4;
4) MHOKHHY Beix nip pory.
472, SanumiTs MHOKHHY, NepeJlYHBIIH 11 eJIeMeHTH:
1) MHOKHHY BCIX JlIbHHKIB uHeaa 6
2) MHOMHHY BCiX MiNMHUX uHceN, MOAVIEL AKUX MeHIIHi i 3;
3) MHOKHHY II’fTH nepmmnx 6YKB YKpaiHChKOro andasiry.
473. lano muoxuaun K = {2; 4: 6; 8; 10}, L = {5; 6; T: B}.
1) BanumiTe, HAJNEKUTh YH He HAJEKHUTE KOKHIN i3 mux
MHOHH 9Yncyo 4; uyncno 8; uyucio 9.

2) SanumiTe MHO¥HHY M BCiX THX eleMeHTIB, AKl HaJe-
#Aars MHOKHHL K 1 He HamexaTh MHO¥KHHI L.

3) Uu € muosxmuua M niaMuoKHHOW MHOKHHEN K7 Muoxu-
Hu L7

4) SanuiTe yel TphoXeNeMeHTHI MIMHOMHHN MHOMHHHA L.

474, Naso muoxuaun A = {1; 3; 5; 7}, B={1; 2; 3; 4; 5}.

1) SanumniTe, HaANEXHUThL YH He HANEeKHTHh KOMHIN 13 IHX
MHOHH YHcyI0 4; uyneno 5; dyucao 6.

2) Sanumite MHO:KHHAY C BCiX THX eleMeHTIB, AK]l HANeKATh
MHOMIHL A 1 MHOXHH]L B,

3) YUn € muoxknaa C niaMmaoxuaown MEOKHEN A? Muoxuan B?
4) SanmuuiiTe yel ABpoXeJeMeHTH]I DIMHOMKHHENE MHOXKHHEA A.

475. Jlano MHOMXHAY

M={—5; 3,2; JT; 1%: —~2,(28); 0; 12; —/3:; —ft}.

SanmuIuiTe MAMHOMHHY MHO:HHR M, AKa criaagaeTbCcsd 3
Veix THX eneMeHTiB MHOKUHEM M, Aki e:

1) pinpMy yucIamMu;

2) panloHAJBEHUMH, aJIe He NIJHUMH YHCJIaMH;

3) ippanioHAJBHUMH YHCJIAMH, .
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§ 2. Readpamuni wopeni. ittcni yucaa

476.

I3 uncen 15; —JIT}; 0; %; —0,64: Jﬁ; 3,(7): —37 sBununiTe vei:

1) panionansHi gnca; 2) ippaniosanbHi uncaa.

477. @HuﬂaﬁTE yucaa 1,01 E% y BUrasagi: 1) semuaiiiux apo-
-

478.

479.

480.

481.

482,

483.

122

DiB; 2) HEeCKIHYeHHHX NeploAHYHNUX JecATKOBHX Apo0iB.

[TopisusiiTe uncaa:

1)8,998... i 9,113...; 2) -0,579... i —0,58;
3)2.7 i 2,(7); 4}% i 0,4:

5) V6 i —3; 6)1,7 i V3;
7)-1,(6) i —V3: 8) V10 i .
HopisaAlTe yncaa:

1) 7,351... i 7,452...: 2) 5,338... i 5,(3):
3) —0,986... i —0,(9): 4}% i 0,72

5)3,34 i V10: 6) —/6 i —2.

Vramirs asa cyeigni nini yucna, Mix SKHMH HA KOOpPAMHAT-
Hiil npaMiil posTamosase Yucya0: 1) Jﬁ; 2) v‘rﬁ: 3) 42,
YEKamiTh ABa cyCciAHI 1Ol YMcaa, MK AKMMH Ha KOOpJHHAT-
HIH NpAMIA po3Tanroeate 4yMciao: 1) J10 : 2) —/5.

3HalgiTe HAOAHIKeHe 3HAYCHHA BHPA3V, OKPYIJIMBIIHA 3HA-
YEeHHA KOPEHH /10 COTUX:

1) 2++/5; 2) V15 -3,75; 3) 5v2.

SHaiiniTe HabaueHe 3HAUMEHHA BUpPAa3y, OKPYIJIMBINH 3HAa-
yeHHA KOpeHA A0 JecATHX:

1) V3 +4; 2) 3,5-4/12: 3) 2./7.
{3

. IlopisHsliTe YHCHA:

1) 2% i \/5; 2) V2 i 1,4(14); 3) /2,5 i —1,(5).

. llopiBHANTe YHCaAa:

1) V10 i 3%; 2) -2,1(90) i —4,5.
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15. Hucaosi muowunu. Ippagionarsni ma diGcHi vucaa

486. 3anumiTs Vv NOpAAKY 3pOCTAHHA YHCJIA:

4,482...: —1,32: —1%; J20: 4,(45).

487, BanumiTe y NopaKy CHAJAHHA YMCJIA:

3,(7); _%.; 3,74; —0,149...; V14.
488. 3uaiigiTes HabanKeHe 3HAYEHHS BHPAa3y 3 TOYHICTIO A0 CO-

THX:
IIJE'TJ—\I'(I_ﬁ; E]Jﬁ+n; 3) E‘HJ'IE"I%.

489. BuailigiTsy HabauxeHe 3HAYCHHA BHpPa3y 3 TOUYHICTIO 40 Jecs-
T

ux:
1) xrrﬁ+\fr1_4; E]R—\E; 3) E%+~fﬁ.

490. Panive xona popisaioe +v10 cm. Bmaiigite nabnuxkeHe 3Ha-
YeHHSHA JOBMHHH KOJIA 3 TOUHICTIO A0 JeCcATHX CaHTHMeTpAa.

491. Muo:xuay M yTBOpIOIOTE yel gilficH] uHena x, AKL 3a10B0OJIb-
HAKTEL HepiBHieTs —1 < x = 7. Akl 3 HaBegeHHX MHOMKHH €
NIAMHOMPHAMNA MHOMKHHR M :

1)A=1{-1;0:1,5): 2)B=1{2,5:T}: 3) ::::{2; Jﬁ}?
492. MueOoxnEY K yTBOpPWOOTH yecl AIMCHI 4Mcia, MOAYIL SKHX

menmi Big 2. Akl 3 uncen —2,(3): 1,(7); —JE; \E HAJEeXKATh
MHOXHUHI K7

%‘h [urepaxkTnene sapnanna 14
L
]

YUnecnoBi MHOKHHHN.
IppamionansHal Ta gJiMcHI YHcaa

e

493. 13 yeppoanx 1 0lnuX Tpoana apobuan 30 Dykerie. Buasuno-
cH, 1110 YepBoHi TpoaHAaH € v 24 GykeTax, uepBoHi Ta 6ini —
y 8B Oykerax. ¥ criabKox Dykerax € OLn1 TpoaHan?

494, ¥ rypuctuuHii dipmi npanwowts 28 ocib, 18 3 akUX BOJOI-
I0TE AHIJIIHCBKOKW MoBOKWO, 14 — dparnyaekow, 10 — anr-
JificbKo10 1 ppaHny3bKow0. CKiNbKH 0oci0 He BOJOMIIOTE HO /-
HOIO 3 IUX MOB?

495. ¥ maremaTuuHoMY TVpHipi GepyTs yuacTs 25 KoMaH1. X01-
ni BXogaaTs Ao ckaaay 20 komaHa, a AiByaTa — A0 CKJIAny
21 xomanaH. ¥ CKLIBKOX KOMaHIax € xJjonni Ta gisgara?
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§ 2. Readpamuni wopeuni. iltcni yucaa
Bnpaeu ONA NOGMOPEHNHA  ce— % n

2
496. Iliguecith no kBagpara: 1) (mn)*; 2) (%] : 3) (m?)~.
497. 3uaiiniTes s3HaueHHA BHpasy |2a — 3|, AKmI0o a=95; a=1,4;
a=1,6.
498. JInauncen ai b BUKOHVIOTHCA piBHOCTIa —b=4 Taa®— bh*=4.
SHANIITE A4 NHUX YHCce] 3HAYeHHA BUpa3y 3a + 5b.
499. llo 2 gr cnnasy Mmijl # onoBa goxaau 200 r mial it ogepsxanu

HOBHH cIL1aB, y AKOMY Mifni erano Ha 20 % 6Gineme, HiXK o0-
Ba. CKi/BKHM BiICOTKIB MiJii MICTHE NepinH# cnaas?

Hﬂﬂipﬂgﬁ"lf ] ﬂ

000. ¥V asopl 6yauEKY cToATh 18 aBromMobinis, HOMepHI 3HAKH
AKX MicTATs OykBu A, B abo C. Byksy A mictars 10 3nakis,
OvkBy B — 12, 0ykey C — 6, 0vykBn A1 B — 5, Oyken A 1
C—3,0vken A, Bi C — 2. CrinskH 3HaKiB MicTaATh DYKBH
B i C, ane He MicTATL OVKBY A?

Ilixaso snamu —H“!j

YUncno € ogaM 3 Hal3araJdbHININX NOHATH MaTeMaTHKH.
ConouaTKy Ie NOHATTHA NOB'A3VBANOCH TLIBKH 3 OpolecaMu
migpaxyvHry abo BumipoBanus. Came Ha 1iil OCHOBI BUHHMKJIIH i
BHKOPHCTOBYVBAaJIHCA HATYVpaJbHI Ta Apo0oOBi YHca, 0 TOTO K
npoboBl YMCIA POSIAANAAN TiNBKH AK BiHOIIEHHA HATYDAlb-
HHX.

OcHoBH Teopil HaTypaJlbHHX YHCe] 3aKjaad mnidgaropif-
[l — V4YH]l Ta NOCJIJOBHHEKH JIereHJapHOI'0 JABHLOI'pPElLKO-
ro maremMatTnka 1 ¢dinocoda llidbaropa, AaKHH KHB Ha Mexl
VI-V er. oo H. e.

KoxxHe HacTynHe pOo3IMMpeHHA Wl y3aralbHeHHA MOHATTAHA
yHcJa NMpoXoAHJo IMmijl BIJAHBOM norped npakTHKH abo camol
MaTeMaTHKH.

Cnouarky kuraiiini v Il cr, 10 H, e. BBeJIH NOHATTA Bij €M-
Horo umenaa. Taki umena morpibHl OyiaH AndA po3B A3VBaHHA
piBasaHb. [Ipyrmuiti HANpAMOK Vy3arajlbHEeHHS MNOHATTH YHCIA
OpHBIB A0 AIHCHHUX 4YHCEeJ 1 THM CAMHM pO3B #3aB npodiemy
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16. Baacmusocmi apupmemuiHozo Keadpamnozo Kopena

BUMipIOBAHHA NOBKHHH Binpiska, amxe 3a BUOpaHOl OAHMHH-
Il BUMIpIOBaHHA JOBXHHA DVAb-AKOI0O BlApi3Ka BHpaXacThCH

JIHCHUM YHCI0M.
Crpori Teopii gificHux uncen 6yiau pospodaeHi numie y Apy-

riit mosjosuHi XIX er. HiMmenskumu maremarukamu K. Beiiep-
mrpaccom (1815-1897), P. lenexingom (1831-1916)i1TI'. Kan-
Topom (1845-1918).

BJIACTHBOCTI APH®METHYHOI'O
KBAJIPATHOT'O KOPEHSI

BaacrueocTl apudMeTHYHOTO KBaJApPATHOTO KOpeHA chopmMmy-
AI0EMO YV BHTJIAAL TeopeM, JOBeIeHHA AKHX I'PYHTVETHCA HA OIHO-
MY TEEpA:KeHH1:

pPiBHICTBH Ja=b¢e npaBHIABHOI, AKIMO: 1) b= 0; 2) b* =a.
1. ApudpmeTHYHHH KBA/IPATHHH KOPIHBL 3 JO0DYTRY.

' Teopema 1. lna Oyap-AKHX MIHCHHX uHcea a 1 b, ge a = 0,
= b = 0, BHKOHVETHCHA PIBHICTE:

Jab = Ja - Jb.

Hosedenna. 1) 3a oaHaveHHAM apuMETHUYHOTO KBAAPATHOTIO

KOpeHH Ja>0i+b>0, TOMY ii Ja b =>0.
. - 2
2) (Va-vb) = (va)'- (b) = a.
OTxe, BHpas Ja -Jb Ha0OyBae HeBlJl EMHHX 3Ha4YeHb, 1 HOro

KBajzpaTr nopisHoe ab. Tomy plBHICTH Jab=a-Jb e IpaBUJIk-
HOIO. ®

Hanpuknam, v25-49 =/25-4/49 =57 = 35.

Buropucroeyiouu TeopeMy 1, MOKHa 3HAXOAUTH KBaJpaTHHH
KOpPIHE 3 J00YTKY, AKHH MICTHTE TpH 1 OlabIIIe HeBLJ eMHI MHOMK-
Huku., Hanpurknan, akmoa =20, b=0, ¢ =0, To:

Jabe = J(ab)e = Jab e = Ja-b-e.
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§ 2. Readpamuni wopeuni. ittcni yucaa

Yaarani, apugpmemuvnuii keadpamuuil kopine 3 dobymky
KiaAbKoX Hesid eMHUX MHONCHUKIB dopisHioe dobymKy KopeHie 3
UUX MHOMHUKLS.

2. ApnipmerHuHHH KBAJApPaTHHH KOPIHL 13 ApoDYy.

: D Teopema 2, Jlna oyab-axKux midcaux uncen a i b, ne a = 0,
— b > (), BHKOHYETHCHA PIBHICTE:

Hosedenna. 1) Ockiabkn Ja=0i+b>0, 1o -“E

2

+ (Ja
2) [%,{_E;] ( ) ﬁ% OTixe, piBHICTE \/7“— € NpPaBHIh-
o) (Vo)
HOH. @
Hanpukaan, 29 _ @ =9

49 Jag T
3. ApudmMerHuHHil KBAJAPATHHH KOPiHb 3i cTeneHs.

( I Teopema 3. 1as OyAb-AKOT0 TIHCHOTO YHCIA @ BHKOHYETE-
¢ piBHICTB:
va® = |a|.

Hosedenna. [lna Gyas-axoro suavenus a maemo: 1) |a| = 0;

2) laf* = a®. Orsxe, pisnicrs Va® = |a| e npasunsnoso. o
Hanpuxzazn, 1,8° =[1,8/=1,8; |/(-35)° =|-35| = 35.
Axmoa =01 n — wparypalbHe 4HCI0, TO 34 TEOPEMOIO 3 MAEMO:

2
— !(ﬂ" —

| D Teopema 4. [Ina 6yas-axoro gilicHoro uncaa a, ae a = 0,
i Oyab-AKOro HATYPAJBLHOTO YHCJIA N BHKOHYETHCH PiB-

HICTH:
ﬂ,ln o ﬂ"
Hanpuxaan, JEF =5 =25;: (-3 W - J3_5= 3P*=27.

= © Kpasuyk B. P. ra iH.
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16. Baacmusocmi apuhmemuiHozo Keadpamuozo KopeHs

IIpuknadu po3e’a3anHa énpas

Bupaga 1. 3HailTi 3HAYEHHA BUpPAa3y:

1) Jﬂﬁ-ﬂ,lﬁ; 2) JIEE-IE: 3) Jﬁ\@, 4) %

e e e e o ™ T T ™ ™ S e e e T e e P o o B ™ - Tt ™ ™ . ™ ™ ™ ™ ™

2) lea-la -,j{z-my-{z-gj -J4 ﬁ4 9 = 2 8.3 = 48;

3;412-43=m ﬁ 6; 9= ( f
Sutuns § Giridon smeseina sl _

1) J(-5)® +V3?; 2) /2,54 - J(~2)".

o 1) B + 3= |-5| +[3| = 5 + 3= 8;

2) V2,5' - |J(-2)° = /2,5' - V2" =2,5°-2° = 6,25 -8 =50. o

e e —— " o s o e s s oo o e e e s e  — " — - o oo | o s o e

r.nlp-l

Bnpaﬂa 3. CnnpocTuT BUpas \/4{1 {—b} s, mea<0:b=0.

o J2a*( by = VA-a - b) = 2la]-|-b] = 2la]- |

Ocimsena<0,b20, Tﬂ|a|=—a, b‘ = b, ¥ TAKOMY BHOAIKY |
Eiu‘ ‘b‘ 2(-a)b =-2ab. »

e, e e e e e e i e

Bnpapa 4. 3naiiTy 3naueHHA E]-':lp&:]}" \f Qu + ﬁa + 1 Hl-:ﬂ];ﬂ a=-1,4,

e e —— g e — ey e T — ——— e ey —_——————— e e

; i\i'[ﬂu +ﬁa+1=q{{3a+1) =]3ﬂ+1‘
Hum;nﬂ——lti m13ﬂ+1|—|3 (— 14]+1|—|—32| 3,2. e

e —— — — — e e o " e o ™ e H———'—ﬁ—'——-ll

1. Homy popiBHOE apudMeTHYHUN KBaJpPaAaTHUH KOpiHL
3 NoDOYTKY HEB1Jl EMHHUX MHOKHHKIB?
2. Yomy nopisHioe apudmMeTHuHnil KBAApaTHHUIl KOpiHk i3

g' ,qpoﬁy%,,n&nz:ﬂ,b}ﬂ?

. flkomy BUpasy ToTOXHO piBHMil Bupas Va® ?
. Homy nopiBHIOE apHdMeTHYHHH EBaJIpaTHHH KOpPI1HBL 31
crenend a=", nea =07

e L0
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§ 2. Readpamuni wopeni. ittcni yucaa

{{Yeno

501. BuaiigiTe 3HAUEHHA BUPA3V:

1) V16-25;  2) \/81-4; 3) V2.2 4) \J2.8;
36, 64, V8. V1000
5) J;, 6) \/;. Uk + B) 2=

502, 3uaiiiTh 3HAUYEHHA KOPEHA!

1) J8?; 2) J(=3)%; 3) \V2°; 1) \J0,5*.

{12
203. SuailiniTe 3HAYUEHHA BHpPAa3y:
1) J16-49; 2)VJ121-81; 3) /0,04 -36;
4) J2,25.0,16; 5) J1,44.0,25;  6) J441.0,01;
7) V9-25-64; 8) V4-81-625; 9) J/0,36-225-16.
204, 3sailiTE 3HAYEHHA BHpa3y:
1) V25.81; 2) 36-144; 3) /0,09-49:
4) 3,24-0,25;  5) V9-16-25; 6) J64-0,04-225,
505. BuaiigiTe 3HAUCHHA KOPEHA:
49 196 , 21
1 V81’ 2) \225° %) {435
6. 3HaliniTE 3SHAYEHHA KOPEHHA:
25, 121, 1
1) 64’ A 289° % 3lt’:i'
207. llopaiiTe BHpas y BUIIIAAL J00YVTKY KOpeHiB:
1) J2.7; 2) V/21; 3) J5a.
208, IlogafTe BHpa3 v BHrIAAl 100VTKY KOpeHIB:
1) V/8-3; 2) \/35; 3) 8b.

509. IMopaiiTe BUpa3 y BUIAl YACTKH KOPEHiB:

3, b, 2
1) \E 2) J; 3) \(;-

© KpaBuyk B. P. Ta iH.
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511.

213.
ol4.

215.

al6.

.%“5

517. 3uaiijiTs 3HAUEHHS BHPa3y:

2) J/360-90:
5) V27 \75;

© KpaBuyk B. P. Ta iH.

16. Baacmusocmi apupmemuiHozo Keadpamnozo Kopena

1) \E;

1) J32./2;

4) J12-.0,03:;

V24
7) Tﬁ_’

1) V20 -/5;

3 [2
o B
1) V325°:
1) \/5';

1) Vo8’
4) E:

1) lﬂﬂ—m;

1) J18-.32;

4) +/250-0,036:

). IlogaiiTe BUpas v BUIJIsAA1 YACTKH KOpPeHI1B:

2) E;

SHalITE 3HAYEHHA BHPAa3y:

2) \/3-4/27;
5]((

E]r

. SHAHIITH 3HaYeHHA BUpa3y:

EJ\E-J'E;
Ji8.
2 ¥

SHANIIThL 3HAYeHHS BHpa3y:

2) J(-325)%;
5) V3°;
SHaAHJITE 3HAYEHHA BHpa3y:

2) \(-98)*;
5) V28
SHaAHAITE 3HAYEeHHA BHpa3y:

1) 9-v2-432;
SHAHIITL 3HaAYeHHA BApa3y:

2) V67" —\(-67)’;

Inreparkrusae sapranna 15
Baacrusocerl apudpmernunoro
KBAIPATHOI'O KOpPeHN

3) \E,

3) V50 -4/0,5;
5 [2 .
3-J6
J2

3) J1,5-/6;

6) ﬁﬁﬁ.

3) J(-0,2)*;

6) 0,5°.

3) J(-7,5)";
6) +/1,2%.

2) V1T +(-17)*; 3) {/8,9* -4,8.

3) 4,2 +

3) v15-21-35;

6) V250 -+/160;
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§ 2. Readpamuni wopeni. ittcni yucaa

218,

225.

R INCTENCHEO N F RN LS YN v o ]

SHANAITE 3HAYEHHA BUPA3Y:
1) V45-125; 2) /48-27; 3) V/8-14-7;

4) J640-4/810; 5) V15-421-435: 6) JLELJ&%.

. SHAlNITE 3HAUYEHHA KOpPEeHH, PO3KJABIIN NiiKOpeHeBUil BU-

pas Ha npocTi MEHOKHUKH: 1) v1764; 2) +5625.

. SHAAiTL 3HAYPHHSA KOpEHs, PO3KJIABIIN ITiIKOpeHeBUIl BU-

pas Ha npocTi MEO:KHHKHN: 1) V1156; 2) /3969,

. SHallniTL 3HAUEeHHA BUpAa3y:

1) J29° -20%;  2) V52 -487; 3) /20,5 - 4,5,

. SHAHIITH 3HaA4YeHHA BHpa3y:

1) V20 —16%;  2) V65°—16°; 3) /6,57 —2,5".

. SHaliiTE 3BHAYeHHA BUPA3Y:

1) V28' —\22°;  2) V2" + J(-2,5)%; 3) V18':\[(-9)";
1) \16%; 5) V8*-4%; 6) Vo' -(v9) .

1. 3naiiiTe 3HAYEHHA BHpPa3y:

1) J4° —J6*: 2) 10+ V(=2)";  3) J(-6)? -V5';
4) J4°; 5) V9° .32; 6) (JE_:}E+ 252,
CnopoeTiTh BUpa3s:

1) Ja®®®, neaz0;b=0; 2)Ja’b®, nea=0;b <0;

| 2
3) Jér‘y“, ne y < 0; 4) Jzi’;‘ , aem=0;
2) J?f{—u}ﬂb". ae a < 0; 6) \/{—I]E{—yf, nex>0;y<0.
226. CnpocTiTh BHpas:
1) Ja'b®, ne b < 0; 2) V36a'°b®, nea < 0; b= 0:
-
3) };—E, ne x = 0; 4) \/49{—.1:}25;2. nexz=0;y=0.
-
© KpaBuyk B. P. Ta iH.
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027,

'l
b
o =

a31.

932.

16. Baacmusocmi apupmemuiHozo Keadpamuozo KopeHa

SHAHJIITE 3HAYEHHA BUpa3y:
1) J{EE:—E}E, akmo b =-6; b= 1,6;
2) Ja® -2a+1, axmo a = -8; a = 2,7.

. SHAHJITL 3HAYEeHHSA BHpasy:

1) J{m—?}ﬂ, akmom=-1;m=9,2;

2) Jx?-—4x+4, Ao x = —3; x = 1,4,

(a4
. 3HAHAITL 3HAYEHHA BUpa3y:
1) J[JE—E)E—JE; 2) m+\/(m_5)*_
. SHAHAITE 3HAYEHHA BUPA3Y: _ _
1) J(2-V5) - V5: 2) V15 + |[(4-V15) .
Ilna AKUX 3HAYEHDb X € IpABHJIBHOIO PIBHICTE:
1) \.I‘!JF=.Ii; 2) \"{E=(ﬁ)2?
CnpocritTs Bupas V4n' +4n® +1—+n* +6n°+9.
3. Cnpocrits Bupas va' +2a® +1 — a’.
. Po3p s:KiTH pIBHAHHA:
1) E:d—]x‘; 2) ‘fy3+2iy‘+1:5.
. Poan’sskiTs pisuaunns 3|x| - J:F =8,
Bnpasu ON1A NOBMOPEHHA  c—— %} u

. CnpoeriTs BUpas:

1) 3(2a — 1) — 2(a + 9); 2)(b+5)F +(2-b)2+b).

. PO3KIAaJAITL HA MHOMKHHKH:

1) 2b%c* — 180 2) m*—-8m + 16 — n®.

. I3 miecra A no miera B, Binerans mix axuvmu 42 kM, BHIXaB aB-

TODYC, a uepes b6 xB — asroMoblnb. [lo micra B aBToOyc Ta aBTO-
MoDLIE NpHOYIH OHOYACHO, SHAWHIITE INBHAKICTE ABTOMOOLIA,
Ao BoHAa B 1,2 pasa 6inkina 3a meuaKicTs asrobyea.
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§ 2. Readpamuni wopeni. ittcni yucaa

249. YepHiBuanu BCTAHOBHJIH peKoOp]l CBI-
TV 34 KLIBKICTIO JIIOJeH V BHINHMBAH-
Kax, fAKl oJHO4YacHO 310panucs B o-
HOMY Micni. 3HaiiaiTs H0 KiabKicTb, §
AKIIO BOHA € YOTHPHUUAPOBUM YHC-
oM, cyMa Imudp AKoro gopisawe 22, 1 .
B AKOMY 4HCJ0 THCHAY Vv 4 pasu Oiabine 3a YHCJIO COTEHBb, AJle
BJIB1Y]l MeHIIIe Bl1JI YHCJIa NecATKIB.

Momipxyime &

o40. ¥V KoxHIH BepIIHHI HIeCTHKYTHHEA CTOITH PlIIKa. 3a oJuH Xij
OVab-AKY iKYy MOMHA NIepeMiCTHTH B cycigHio Bepmmay. Un
MOX<Ha 310paru Bcl PIIIKH B AeAKIH OJHIM BeplIMH] PIBHO 3a
28 xonis?

TOTOXHI NHEPETBOPEHHHA BHPASIB,
ARI MICTATDH KBAJIPATHI KOPEHI

1. Hannpoctinn nepersopenHsa. PoarnaHeMo nepeTBoOpeHHS,
OB A3aH] 3 JogaBaHHAM, BiTHIMAHHAM, MHOKEHHAM, JlJeHHAM i

NiJHEeCEeHHAM /10 CTeNeHA BHPAa3iB, AKl MICTATBh I-EEH.,I[F.EITHi HOpeH1:

o — v —— - —_ o — v o oo o= e — " — i —— " ——_— = v o o —_t e - —— -

| 8VZ+42 =TV2 Ja+2/a=3a
. 5J3-3J3=23 2Vb - 4b = -2Vb
4./2 .53 = 206 4Ja (-2Vb) = -8ab

lﬁﬁz(ﬂﬁ)=TI= 53  10Vx:(5Vx)= m.j_
(4(} 42. (I) -16-2-32 | (EJ_) - ( )”"4{1

o e o ™ — = = -

o

1
| T ——

2. EHHEEEHH.‘H MHOMEHHKA 3-IiJ1 3HaKa KOpeHH. Poaraaremo

NepeTBOpeHHA:
J18 =9.2 = /9.2 = 3./2.

BukonaHe nepeTBOpeHHA HAZHBAKTL BUHECEHHAM MHOWHUKA
3-nid 3uHaxa KopenA. Y NaHOMY BHIAJAKY 3-MIiJl 3HAKA KOpPeHA BH-

HeCeHO MHOMHHE 3.
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17. Tomoxni nepemeopenHa supaiis, AKi Micmams Keadpamui Kopewi

Ilpukaaa 1. BuaecT MHOMHHMK 3-111)]1 3HAKA KOPeHA YV BUpasi:

1) J3b, me b > 0; 2) V24a®, nea < 0.

Pﬂdﬂ HSEHH_E. 1) V/3b* = «er \III— J— [b‘ b-,:"u 3 (ockinexkn b =0,

To |b| =

2) V244 =-=J4-a* 6 =2-|a|- V6 = —2aV6 (ockineku a <0, 10
‘ﬂ1=—-ﬂ) @

o — o - —— - e — e ——— | o o o o e e e s o s e e, e

EHHEE-EHH.H H[HIJ:IEEH_HH. E'IU.U. JHaka KopeHH

Jﬁ=ﬂu“r!_:, axmo a = 0O Eb——nJ_ H_Hll];l]ﬂ"-':ﬂ

e
| S N —

J. Brecenna MHOZKHHMEKA mija 3HAK KopeHnda. Poarnsaaemo nepe-

TBODEHHA.
o 342 =9./2 =.0.2 = f18.

Taxe nepeTBOpeHHA HA3HBAIOTh SBHECEHHAM MHOMHUKA nid
IHAK KOpeHA. SaMIHHBINOHW BHpA3 3.2 nua Bupa3 18, MH BHecan
111 3HAK KOpeHd MHOHHEK 3.

[Ipuknan 2. BEecTH MHOMHEHK 1T/l 3HaK KOpPEeHA V BHpa3si:
1) a«.ﬁ. ae a > 0; 2) f\ﬁi, nec < 0.
Poszg’azanna. 1) Ockinsrku a = 0, To g = |ﬂ‘ -- Ja_z. Tomy

aV3 = Ja* -3 = 3a*.

2) Ockineku ¢ < 0, TO |¢| = —¢, 3BiAKH ¢ = —‘r:." - —JE_E.Tﬂmy

E'\E-—\f{_ J2 = —\/2c2. »

™ ™ ™ ™ ™™ ™™™ ™ ™™ ™™ ™ ™™ ™ ™ ™ ™ ™™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™

BHEE-EH]:IH MHDJEH]!HEI II],EI; EHEH KOpeHHA

1
|

e -'-'—H—H—H—ﬁ—'j

' aqh—\fn.b akmoe a = 0 ab = —a® b, akmo a < 0.

™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ e ™™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ e ™ ™ ™™™ ™ ™™™ ™ ™

4. 3pinbHeHHA Bij ippauioHANBHOCTI B 3HAMEHHHRKY Ipody.
PoarasaeMo npuKJIaagy NepeTBOpeHb, AK1 J03BOJAKTE N030yTHCA
KOpeHiB vy 3HAMeHHHKAX ,E.pﬂﬁi]i

2.5 _ 2V5.

1 _ J6+2 _ J6+2 _V6+2_6+2
V6-2  (V6-2)(V6+2) (V6) -2 0% 2
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§ 2. Readpamuni wopeni. ittcni yucaa

BukoHaHi nepeTBOpeHHA HAZHBAKTE 38iLAbHeHHAM 8id ippa-

yionaasHocmi 68 3HameHHuxky dpofy. KoxHe Take NepeTBOpeH-
HSA 3BOJHTLCA O MHOMEHHA YHCeJbHHKA 1 3HaMeHHHKA npoby Ha
NeBHHUH BHUpAa3.

Ilpuknadu poze’azaMHa enpas

Bupagpa 1. 3HaiiTu 3HAYEHHA BUPa3Y:

1) VIB-VB-V2; 2)(2V3-3)(2V3+3); 3)(V3-V2) +2v6.

01) V18—-B-2=10.2-/4.2-2=3/2-22-2= {
2) {2&—3)(2J§+3]=[2J§)2~3*=4-3—9=3; |

3}(\@-&)22&=(¢§)“-2-J§-~E+(I]E+zf=
- =3-2V6+2+2J6 =5.9

Bnpasa 2. PoaknacTn Ha MHOMKHHUKH!

I}J_ u’r 2}m+~f_ 3)a-b,pea=0;b=>0,
) V1B-V6-V63-V6 -6 V3-VB-VB(\3-1). |
2) Bupas m ++Jm mae amier, armo m = 0. [Ina rakux 3Ha- l

a
YyeHb /M BUKOHVETHCH PIBHICTE M = ( , TOMY:

m+Jm = (Vm) +Jm = f«f—+

3) ¥Ypaxysasmu, mo a > 0, b > 0, matumemo:

b= (Va)' - (vb)'= (va~b)(Va b .

™ ™™™ ™™ ™ ™ ™ ™ ™™ ™™ ™™ ™ ™ ™™ ™ ™™ ™™ ™ ™™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™™ ™™ ™ e’

Bnpasa 3. CnpocTHTH BHpaa3:

1}(&-4)(@%]-::; 9) b =
.1}[( 4)(J_+4) n-[J_)—lﬁ A S

2) Po3knaBIin YMCceIbHHK i 3HAMeHHHK Jpo0y HA MHOMKHH-
KM, MATHMEMO:

| s _Y-(B) _(-B)e+B) .5
| 26+2V3  2(b+v3)  2(b+V3) 2 J

™™ ™™ ™ ™ ™ ™ ™ ™ o™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™™™ ™™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™
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17. Tomoxni nepemeopenHa supaiis, AKi Micmams Keadpamui Kopewi

) 2
- ;
v'rﬁ -2 v‘ﬁ +1
¢ 3BLIBHHBINHCE Bl 1ppallioOHAJSILHOCT] B 3HAMeHHHKAX JApo-
0lB, MATHMEMO:

1,2 J3+2 2(V3-1)
J3 -2

Bnpaea 4. CnpocTHTH BHpas

= s o -

V3+1 (V3-2)(\3+2) (V3+1)(\3-1)
_V3+2 - E(ﬁ_l) =—83-2+/3-1=-3.¢

_3-4  3-1

P

1. Ha npuxaanai supasy J9a NoKaKiThH, AK BHHECTH MHOK-
HUEK 3-T11]] 3HAKAa KOpeH4.
. Ha npurnaai supaay 2Jb NOKAaXXITh, AK BHECTH MHOM-
HHK IT1J1 3HAK KOpeHd.
: el Sawe 1 ; .
. Ha npuxnani Bupasis N i m MNOKaMXKiTh, AK 3BLIL
HUTHCA BlJl 1ppallOHAJILHOCT] B SHAMEHHUKY Apo0y.

T

241. CopocrtiTh BHpas:

1) 37 + 2V7; 2) 9V3 —4+/3; 3) V5 —25;
4) 24/2.3+/5; 5) (2&]2; 6) 372 :4/2.
112

542. BuHeciTs MHOMHHEK 3-11iJ] 3HAKA KOpEeHHA:

1) V12; 2) \27; 3) V50; 1) \/48;
5) V160: 6) V300: 7) V108: 8) /0.72.

9433, BaHeciTs MHOMHMEK 3-111J] 3HAKA KOpeHH:
1) V8; 2) J45; 3) J/250; 1) J0,18.

244. CnpocTiTh BHpa3s:
1) %Ji'ﬂ"; 2) %Jﬁ; 3) 0,14/300;  4) -2,5/8.

245. CopoeTiTh BHpa3:

1) im; 2) —%Jﬁ; 3) 0,2J200;  4) 0,25.48.

© KpaBuyk B. P. Ta iH. LS
© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



§ 2. Readpamuni wopeni. ittcni yucaa

946. BHeclTh MHOMKHHEK I 3HAK KOpeHA:

1) 3V2; 2) 9v/10; 3) 4+/x; 4) 2./3b;
5) 5+/0,2: 6)0,1V3;: 7) B\E; 8) %Jﬂ_a

247. BHeclTh MHOKHHE 1] 3HAK KOpeHA:
1) 4/5; 2) 3\/5a; 3) ﬂ,ﬂm: 1) E\g.

048. CnpocTiTh BUpa3s:
1) 123 + 43; 2) 35 - 6/5; 3) V2 -3/2+5/2;
4) 24/3 + J75; 5) 376 —v/24; 6) V12 —/27.

249, CnpocTiThs BHpaas:

1) 2v5+TV5-/5;  2) V32-2/2; 3) V18 + 8.

250. CnpocTiTh Bupas:

1) 2J5-3V2; 2) (3V3) -25;

3) 5v3-44/7 -10V21; 1) V2-V8 -3V2 5/2;

5) V3(V3 +V12); 6) (3v2-V18)-v2;

7 (V5+2)(V5-1); 8) (4—ﬁ)(4+ﬁ).
aal. CnpocTiTh BHpAa3:

1) 275 /3 - J/15; 2) 1n-(2J§]2;

3) (V5 +20)-V5; 1) V2(3V8 -2

5) (V8-1)(v3+5); 6) (V7 -v2)(V7+2).
552. CupocriTs BHpas:

1) 2Ja +3Va —a; 2) 4x —Jy -3Jx +2,[y;

3) Jac —/9c + /49e¢; 4) 3v/2a —/18a.
753, CnpoeriTs BUpas:

1) 4+/b —/9b; 2) V25x +V16x —/64x.
554. 3BinkHiTHCA Bij ippallioHANLHOCT] B 3HAMEHHUKY Jpoby:

1) 2 2) = T

J5 J7 Jb 2\/a

355. 3BLABHITHCH Bij ippanioHalbHOCTI B 3HAMEeHHHERY Apoby:

1) 5 2) 24 3) 28 4) —=—.

V2 V3 Je 32
136

© KpaBuyk B. P. Ta iH.
© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



17. Tomoxni nepemeopenHa supasiis, AKi Micmams Keadpammui Kopewi
{3

556. Copocrits Bupas:

1) (zﬁ—aﬁ](2&+5£); 2) 1 _;E - 1+2"E +1;

3) (J§+2]2—4JE; 4) (ﬁ+2¢'§]2_\j{_11;=;
5) m\fﬁ:(z«fﬁﬁs; 6) (1+2J§){2—J§.)_Jﬁ.

. CnipoeTiTh BUpAas:

1) (3v2+2v3)(3v2-2v3):  2)(V3-1) +2V3;
3) (V5-3V2) +360; 1) (V3-1)(248 +1)+V27.

558. Cuopocrite BUpas:

1) E[JE+JE)—JETJ; 2) JE(EJE—E)JFEJE;
3) (JE+2]E—(JE—2)(JE+2];4} (a+v’E](a—JE)+(JE)E.

559, Copocrits Bupas:

1) (H—ﬁ)(ﬂ+ﬁ)+ n; 2) (£—£]2+(JE+1)E_

260. BuHeciTs MHOMKHHK 3-I11J 3HAKA KOpeHA:

1) J5a2, ne a > 0; 2) Jkx?, ne x < 0;

3) Vm®; 1) \/25¢";

5) \/8n*: 6) V2a'b?, ne b < 0.
561. BuHeciTs MHOMHHK 3-I1i ] 3HAKA KOpeHHA:

1) V22, ze x > 0; 2) V76, ne b < 0;

3) V64a*; 4) V2Tm'n®, ne n <0,
262. BHeclTs MHOMHHK N1J] 3HAK KOpeHdA:

1) m«JE, e m = 0; 2) Bcuﬁ, oe c = 0;

3) b\g ; 1) a’y2;

5) xv6, ne x < 0: 6) 2m” —”3211-, ne m < 0.
563, BHeciTs MHOMHHEK i1 3HAK KOpPeHA:

l]bﬁ,nebzﬂ; E}Ex@,nex}ﬂ;

3) n+/2n; 4) b*\Jab;
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© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



§ 2. Readpamuni wopeni. ittcni yucaa

5) uﬁ, ne a < 0; 6) Ec\E, nec< 0.
264. 3BiaBHITHCA Bl 1ppallloHAJTBHOCTI B EHHMEHHHI{}' npooy:
1) 8} 3) -
«JE 1 J5 +/2 3— 24'_
1
1) ; 5) —
«JE —Ju x++x Es.r’_ b+3
265, 3BineHiITECA Bij ippantioHansHOCT] B 3HAMEHHHKY Jpo0y:
1) 2 - 2) S 3) -
J5+1 J7 -3 342 +4
1 c 1
4 - 5) : 6
) Jx + \@ 1-e ] Ja -
566. PoaknagiTe HA MHOKHHKH
1) V15 +4/3; 2) 6-/6; 3) V3x —/2x;
4]&'—@; 5) m*—15; 6)9-b,0eb=20
267. PoaknaniTs HAa MHOMHHKHN:
1) V6 —/2; 2) 5+/5; 3) V2a —a;
4]\}"E+f}; 8)e—3; 6)x—4,1ex=20.
268. CroporiTs apib:
o J1-2 g 248,
J7-1 23
:':2 2 . 1) Ja ++Jb _
x J_ a+ EJ{E +b
268, CropoTiTe Apib:
] Jﬁ"'r 2] 'Jg_ﬁ.
2+2J5 J5
u+v'r_ 4) _m-5
a’ - Jm ++/5
a70. ,I].uae;uTh, 110 € NPaBHUJILHOKI PIBHICTL:
1) V3+2V2 =2 +1; 2) V14-4+6 =23 2.

a71. HoBeaiTs, o0 piBHICTE JT +4/3 =3+2 e NIpPaBHJILHOK.
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I17. TomoxHi nepemsopenHa supasis, Axi micmames Keadpammui Kopeni
272. CnpoeriTs BUpas:

g L . 1. g1 1
J2-1 V241 3J3-2 3J3+2

573. CrnpocriThk BUpas:

1 1 3( 2 +4
1) — : JL
v’E—E J5 +2 xl'll_+1
%"ﬂ InreparkTiene 3apnanna 16
]

Toro:xH]I nepeTpOpeHHd BHpPAa3iB,
AKl MICTHThE KBA/IpaTHI KOpeHl

574. BueciTs MHOMKHHUK 1iJ] 3HAK KOPEHHA:

1) xv-x; 2) 3ab, |-, ae a > 0.
279. BHecITsE MHOMKHME M1]] 3HAK KOpeHA:

1) 2kV—k; 9) ab*J-ab, ne a < 0.

376. SHaliniTsL 3HAYEHHHA BHpPAa3y: "
1 + , 2y (V4 +2V3 —\4-2V3 ) ;
) 9+445 9-445 )

1 1 1
NN+ 2+J8 B+V4
Brasziska. 3) 3BilabHITECA Bl ippanioHANLHOCTL B 3HAMEH-
HUKax Apobis.
277, SHalgiThL 3HAYEHHA BUpAa3y:

VB2, VB3 ——=¢
VR 1 2}(JE+EJE+JE sz?).

278. CnpocTiTe BHpa3s:

1}£+x@_2b mn+n mn-n
0 P B A LR N i e
vy NE-ly
y+lxy  y
1 1

580. 3uaiifiTe sHAYEHHA BHPA3y *,p"mn[ + }
m

—-.fmn n+~.fmn

279, CnopocTiTh BHpas

armom=1,8; n = 0,8.
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§ 2. Readpamuni wopeuni. iltcni yucaa

Bnpaeu ONA NOGMOPEHNHA  ce— % n

081. 3ralalTL 3HAYEeHHA BHpa3ay:
I el § | i il 2} 8%+ 57 +5H"+H ).
982. Poas’'axiTe rpadivno piBHaAHHA x° = 2x + 3.

283. Uu icHye 3HaYeHHA 3MIHHOI, A8 AKOro 3Ha4YeHHA BHpasy
( R ) dx
x+4 x-4) x*-16
584, Illnax mizx ABOMAa MOCTAMH IJIaBeNb NPOILIKE 3a TeYiel pig-
KH Ha 16 xBp meMAINe, HIK OpOTH Tedll. 3HAHIITE BIACTAHL
Mid¥ MOCTAMH, AKI[0O MIBHAKICTL NJIABIA B CTOAYIH BOAl AO-
pieHIOE 60 M/XB, a IIBRAKICTE Tedll plukn — 40 Mm/xB.

Homipryume Q

585. [loeeniTs, 1110 3HAYEHHA BUPA3y -JI T+443 + \!IT ~4+8 ¢ HATY-
paJIbHEM YHCJIOM.

nopieHoEe 17

OYHKIIA y = vx

Axmo Bijoma nioma S KBaapaTa, TO AAA 3HAXOIeHHA Horo

CTOPOHH @ MOMHA CcKopucraTucsa GopMyiow a = VS, Ockinbru
KOHOMY 3HA4YEHHIO IJIOLIL S BIANOBIOA€ €JHHE 3HAYEHHA CTOPO-

HH @, TO 3MiHHA a € $vHEKIIE B amiHHOL S. [lepelimoBmm ao
NPpUHHATUX NO3HAYEHbL (PYVHKIIT i apryMeHTy, MaTUMeMo GyHK-

i y = Jx.
Bupas Vx mae amier, sk x > 0. Tomy obnacTio BUBHAYEHHHA
hvEENIL y = \JGE € MHOXHHA BCIX HeBlJ eMHHX YHCeJl.

ITobvayemo rpadik pyHKIIL i = + X, CKIABIIH TabMHUIO Kijk-
KOX 3HAYEHBb X TA BIANOBIAHHUX 3HAYEHD U:

x\ 0 (0,25 1 (2,25 4 |6,25| 9
y| 0O 0,5 1 1,9 2 2, 3

IMozpauuMo HA KOOPAMHATHIN IIOMIMHI TOYKH, KOOpPAHHATH
AKHUX nojaHo B Tabmuni (xus. puc. 16). Axbu ana KomxHOro He-
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18, Pyuryia ¥ = Jx

Bl €MHOr0 3HAYEeHHA X 0DYHCANIIN BiANOBIAHe 3HAYEHHA Y il MO-
SHAYMIN TOYKH 3 OJlepKAHUMH KOOPAMHATAMHM HA KOOPAMHATHINH

ILJIOIIHMHI, TO MaJaH O J1HID, AKa € rpadikoMm pyHEII Y = Jx (pHc.
17).

L
:E-L .- — el . .I..In..
T LR NN N — . .-l.l....
|

HaEEEEAEER EEEE

| i | |
i.l..'j ) i b | |

l "1 =E. IIII :l:""
E—ﬂ.}ﬂsqfrtli}? 8.1 9.¥

IMpadik pyHKLII y = JX HasUBAIOTH 8iMKOIO napatoau. (Axmo
el rpacdlk NOBEpHYTH HABKOJIO IOYATKY KoopauHAaT Ha 90° npoTtn
roAMHHOL CTPLIKH, TO olep:uMO rpadik pyHruii y = x°, ne x < 0.)

PyaKIIA y = Jx Mae raxi Bractusocti:

1. Obnaacmio BUIHAYNEHHA PYHKUIL € MHOMNUHA 6Cix Hedid eM-
HUX quce.

2. Obaacmipo 3HAYEHb PUHKUILL mexw € MHONUHA 8Cix He-
Bi0 eMHUX Yuce.

J Ao x =0, moy=0; avwo x>0, moy = 0.

4. BiavwomMy 3HaveHHIo apzymenmy eidnoesidae Giavuwie 3HA-

YeHHA PYHKYIL AKWo X, < x,, Mo Jx, < JJ:E.

I3 BracruBocti 3 BUnIMBae, 1o rpadik GyHKLIl NpoXoaAHTH
gepea ToukKy (0; 0), a iHm1 ToyKkH rpadika po3TalmoBaHl B mepiii
YBEPTiI KOOPAHHATHOIL ILTOIUHHA,
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§ 2. Readpamuni wopeni. iltcni yucaa

Pisagaaa VX = a. 3a o3Ha4YeHHAM apuPMEeTHUYHOTO KBajJparT-

HOT'O KOpeHs piBHICTH Jr=a Oyviae mpaBHJIbLHOK, AKIO BHKOHY-
10Thed A8l yMoBH: 1) a = 0; 2) x = a®. Orxe, axkuio a = 0, To piB.-

HAHHA VX = @ Mae eJIMHNI Kopiab x = a°, a axmo a < 0 — He mae
KOpeHiB.

Pisranna xE =q

az0 a<0
Yy Y= \E ¥t y = 'J-;
- y —_— -
14
- -
X 0 1 x
=g
—a .
Onun Kopiak: x = a* Ropenis Hemae

Hanpuxnan,
pPIBHAHHA Jx =5 mae eIWHHHA KOpiHE X = 5% = 25;
pPiBHAHHSA Jx =2 KOpPEHIB He MaE€,

Ilpuxnadu pose’'azanHa enpaa

Banpasa 1. [lopiBaaTn uncna:

1) V18 i V19; 2) 2,5 i V6; 3) 3v5 i v/50.

» Crkopucraemoca BaacTusicTio 4 GyHRKII y = \E (DinbmoMy
3HAUYEHHIO ApI'YMeHTY BinoBinae bDiabine gHaueHHsa pyHKIIL).

1) Ocrinesku 18 < 19, To J18 < 19.

2) 2,5 = \/6,25. Ockinsxu 6,25 > 6, ro 6,25 > /6, Tobro
2,5> V6.

3) 3\E=J§-J§=Jﬁ. Ocrinsgn 45 < 50, To0 J-E-::-JﬁT],
10610 35 </50. *

T e L T o e L o T e o o e e e L T e e T e e e e o o e e T e L o L o T e L™ T L L i
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18. @Pyuruyin V= Jx

Bnpasa 2. Po3s’a3aTn plBHAHHA:
1) 3Vx-12=0;  2)2Jx+4=0; 3)2x-3=T1.

el) 3&—12=ﬂ; 3E=12; »,E=4; x = 186.
Bignosias. 16.
2) 2x+4=0; 2Jx=-4; Jx=-2 — piBHAHHA KOpPeHIB

He Mae.
Bignoeias. KopeHiB HeMmae.

3) V2x—-3=T; 2x-3=49; 2x=52; x=26.
Bi.unnn_i_,n;h. EE_r._ s

—

1. ki BnacruBocTi Mae pyHKIIA Y = Jx?
ﬁ 2. Ak masusaoTs rpadik GyHKNIIL ¥ = Jx?

3. llna axux 3HaYeHb @ PiBHAHHA \_E =@ Ma€ KOopeHi?
Yomy nopiBHIOE KOpiHEL pIBHAHHEA, SxO0 a = 07

{l¥eno
586. Axi 3 HaBeeHUX TBepleHb 1I0A0 dVHEOIL Y = Jx e [pa-
BHJIBHHMHA?
1) ObmacTio BU3HaAYeHHA (PYHKILL € MHOKHHA BC1X J0OJATHHUX
qyHCcell.

2) Dyuknia Habyveae auine HeBijl'eMHHUX 3HAYEHD.
3) 'padik dyvaKIil npoxXoanTs yepes Touky (25; 3).
4) Toura (16; 4) He Hane:xUTE rpadiKy hbyHKIILI.

287. Ha pucynky 18 3obpamxeHo rpacbi~i ¥ 1]

ku ynknift y = x Ta y = Jx. Buxo- 3+

PHCTOBYIOYH PHCYHOK, NOpIBHAHTE —2 L33 .

- { { . v ’/:_:..‘l'".
quena x i Vx, AKmo: REABE" - a0 88
1) x = 0; 2) 0 < x < 1; Ty i I

3)x=1; 4) x> 1.

288. 3uaiiniTe sHaueHHA QYVHKILIL Yy = ﬂ, axmo x = 16; x = 100;
r= %; x = 0,49, .
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§ 2. Readpamuni wopeuni. ittcni yucaa

289, 3uaiigiTh 3HaAYeHHA PYHKIL i = «JC'E, AKmo x=36; x=1,44;

290.

a91.

092,

093.

294,

297.

a2Y8.

599.

600.

601.

144

x=3.

Hn mranemxnTs rpadiky pyHEOL y = Jx Touxa:

1) A(3; 9); 2) B(49; 7); 3)C(1,44; 1,2)?
Hu npoxoanTts rpadik dyHKII y = v"; yepes TOUKY:

1) K(64; 8); 2) L(6; 36); 3) M(0,36; 0,6)?

Ilobyayiire rpadik dyHKOLl ¥y = \E, ne 0 <x <4, Ta BRKaXxiTh
obiacTs 11 3HAYEHB.

IlopisaAlTe YHCA:

1) V10 i V11;  2) 2,41 .23; 3)9i 80;
4)2J5iv21;  5)3 i 2V2; 6) 53 i 3v5.

[MopisusiiTe uncna:

1) V8 i JT: 2) V24 i 5:
3) 42 i +/30; 4) 742 i 46.

. Poas’a:iTh plBHAHHSA:

1) Vx = 8; 2) Vx =1,5; 3) Vx =-4.

. Poar’aiTh piBHAHHSA:

1) Vx =10; 2) Jx =-1; 3) Vx = 0,6.

DyuaKIio 3a1aH0 GOpMYJII00N Y = Jx. Buaitgite suavenns ap-
TYMEeHTY, A8 AK0oro s3Ha4YeHHA (pyHKIII fopiBHIoE: 5; 12; 0,3.
DyHKIiI0 3a1aH0 GOPMYI00 Y = Jx. Buaiigits snavenus ap-
I'yMeHTy, AJd AKoro saHadeHHsd pyHKIIL gopieHoEe: 4; 20; 1,5.

{3

Kinernuyny eneprio £ Tina obducnawioTs 3a GOpPMYJIOI

2
E= %, Iie !m — Maca Tina, U — Horo MBMAKICTE. 3aJaHTe

opMyII0I0 3aNeKHICTE IIBHAKOCTL L Bl eHepril E.

Ilnomy S noeepxHl KyJgl o0DYHCAOITE 3a (OpMYJIOIO
S=4nR*, ne R — pazniyc kyial. 3agaiirte GopMyJI0i0 3aJIe#-
HicTs paziyca R Big nnonti S.

3HaliniTe vel HaryvpanbHl 3HAYEHHA X, IIA AKHX 3HAUEHHSA
byHKIDI Y = Jx 6inpmi 3a 4&, ane He DinbIII 3a VO2.
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602,
603.

604,
605.

G06.

'%..h InrepaxkTneHe zasnanns 17
]

607.

GOS.

609.
610.

611.

612.

18. @Pyuruyin V= Jx

CKiNIBKH ICHYVE HATYpaJlbHHUX 3HAYEHb X, JJIA AKHX BUKOHY-

eThes HepiBHicTb 445 < x <3107
Poap’amxiTh rpacdldyHo pIBHAHHA:

1) Vx = x-2; 2) vx = x°,
Poar’saxkiTh rpadiyHo pIBHAHHSA vx =0,5x.

Poss’axiTh piIBHAHHA:

1) 4J/x-3=09; 2) 2Jx -3 = Jx -4;
3) V3x -2 = 5; 4) 3J2x+5-5=1.
Poas’siTh pIBHAHHA:

1) 2Jx +5=3: 2) 8—x = 2:

3) V2x+7 =1: 4) 2Jx-1+5=11.

DyHKIiA y=1f.;

Ilobyayire rpadik pyHKIIL:

x*, axmo x <0;
1}y=x"E__‘E; 2)y=
xr—1 E,ﬂﬂmn x=20.

[TobyavitTe rpadik yHKITLII:
x x, AKINO x <1;

1) ¥y =—F; 2)y=
} JVx ) {\E,HHH.II}IE]..

Poae’saxiTh rpadivyHo piBHAHHS Jx = |:r\

Poap’sxiTs plBHAHHSA:

1) (x+1)Vx -2 =0; 2) Vx* +2x+2 =1.
Poap’a:kiTh plBHAHHA:

1) (x-2)Wx+2 =0; 2) J2x?-1="1.

Bnpasiu 0na NOGMOPEHHA  e—— @ a

CnpocriTs BHpas:
1\ a’-a. (b—B_b—E . 5
1}(” a) a+1’ 2 (pr2 b+3)*b+3*
© KpaBuyk B. P. Ta iH. L
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§ 2. Readpamuni wopeni. ittcni yucaa

613.

614.

615.

616.

617.

618.

619.

146

Poap'sa:#iTL piBHAHHA:

1)(x —=3)=(5—x)(b+ x); 2)(x—-3)x+ 4)=x+ 24.
Ha npunTepi maoTs HaagpykysaTt 24 cropiaku rexcry. Ilep-
11 9 CTOPIHOK NpHHTep HajapyKyBeas 3a 20 ¢. 3a cKINBKH ce-
KVH]] OpHHTep HAJAPVKVE peluTy cropiHok?

I3 nepioro nossa 310pann 96 T kapronJi, a 3 apyroro — 36 T.
Vpomxaiiniers KapTonii Ha neporoMy noji Ha 2 T/ra MmeHIna,

Hi>X Ha Apyromy. 3HAHAITE IJIOHIY NEPINOro NoJdA, AKIILO
BOHA BTpHYI DlabIIa 3a ILIOINY Apyroro.

HHomi P"‘:Hﬁm'ﬂ ——— Q
Typucruuda rpyvoa ckaagaerses iz 29 oci6. Bigomo, mo ce-
pea Oyab-AKHX TPhOX 3 HUX € NpUHAMNMHI JABo€E apy3iB. [lose-

IiTh, OI0 V¥ TPVI 3HaAHAeTHCA ocoba, AKa Mae He MeHIIIe HiK
14 npyasis.

JaBJlaHHA AJA NMOBTOpeHHA § 2

Hano aacna: —25; 3,8; 8; 0; -2,1; ».,)'E_:; g; 0,(6): —J3: 1:
1

—2-:;' n; 0,10110111011110... (KlapKiCTE OAMHHLE TOCIII-

NOBHO 30labmmyeThbesa Ha 1), I3 gannx uucen BHINIIITE:
1) vel il unena;

2) vel panioHAMBLHI YUCaa, AKL He € DLIHMH;

3) yci ippanionansHi uncna.

Hano moxuay M = {-2; 1,5; 6,(25); J7: 10: —/3: 25},
1) Yu npasunsro, mo 1,5 e M? 6 e M? Te M? 25 ¢ M?

2) SanuuriTe NIIMHOMXHHEY MHOKHHEN M, aKii Hame:xaTs vl
il ypesaa MHOHHER M yvel ippanioHaabHl YHCTIA.

3) Un e muoxuHa M nigMHOMKHHOKW MHOMHHEHE @7 Muomxu-
Hu R?

IlopisEsaiiTe uncaa:

1)1,18 i 1,183; 2)-3,4i -3,5; 3) % i .3.; 40,3 i %;

5) 5 i 2,5: 8) 10 i—m 'THL11745... i 1.195....
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Baedanns dan nosmopenna § 2

620. [lna AxUX 3HAYeHEL X MAae 3MICT BHpAas:

1) Jx -1: 2) —/x: 3) J—x: 4) Jx2?

621. 3HallAiTHL 3HAYEHHA BUPAa3y:

1) V16 +/625; 2) /64 -,/2,25 -10,/0,49;
9 9 el
3) §J§_f+2\/ui;, 4) /8100 ﬁﬁ.

622. 3raiigiTe HabOMMKeHe 3HAYPHHA BUpPAas3y, OKPYIJIHBINHN 3HA-
YeHHA KOpPeH1B J0 COTHX:

1) V10 —+/3; 2) 10./4,5 +/0,5.
623. 3HaliiTh 3HAYEHHA BAPA3y:
1) +/9-36; 2) V15-24-40; 3) V20 -/500;
) ) \36 " V81 Y TN T

7) V48? + (-48);8) V2 — J2*; 9) J(=5)* - /0,22

624, Copocrirs Bupas: .
1) 5v6 — 76 + 4/6; 2) (V7 -2)(V7 +2)+(V3) ;
3) (V5 ++2) -2V10; 1) (V3-2)(2V3 +1)+3V3;
5) (\.@—1)[\,@+1]+1; 6) (JE—&J“E)E—JE—%.

625. BureciTh MHOKHHK 3-TJ] 3HAKA KOPEeHA:

1) V/28; 2) v200: 3) V5¢2, me ¢ > 0:
4) V27x"; 5) V8ab®, neb<0;  6) Jz,zﬁk_"_.

626. BreciTs MHOMKHHK I1J] 3HAK KOpeHA:
1) 32; 2) mJ7, jem>0;  3) 2nJk, gen <0.

627. SannmiTe v NOpAAKY 3poCTaHHA yHeaa 7, EJE, 4J§, u‘ﬁ
628. PosknagiTh Ha MHOKHHUEKN:

l}lﬂ+-.."'1TII; 2)c—4, e c > 0; 3) m=— 6.
629. Croporith apib:
1 V21 -7, E]JE—{E_; g €=10
481 b-3 2¢ 2410
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§ 2. Readpamuni wopeni. ittcni yucaa

630. 3BinsHiTHCA Bij ippanioHanbHOCTI B 3HAMEHHHUKY JApody:

631.
632.

633.
634.

635.
636.

637.

638.

639.

,%. Ii I_HTE[HH':TIIHHE JaBIaHHA 1A cCAMOIIépeBipKH o
1

148

5 2 1
)i ——3 2 : 3) —= =
) 2410 ) T6-2 T =
IloseniTs, o \/‘EH 4#"_ =5 +2.

CupocriTs BUpas:

1) 1 1 ; 2) 1 i 1
J6-3 6+3 Jx+y  Jx—y

Poas’siTh piBHAHHSA:

1) x*=15; a) [x—1)" =8 3) 2x* =-0,2.

SHalifiTe yel 3HaUYeHHA 4, OJH AKUX piBHAHHA X =a°— 5
MAaE EJMHHUH KOpPIHb.

Poas'sxiTe piBHAHHSA:

1) JVx =12; 2) 2Jx+5=38;  3)J1-2x=3.
3ualiffite yvei sHavenHs b, Ans AKUX KOpeHeM piBHAHHSA
Jx =b* -1 € uncao 9.

[Tobyayiire rpadik dyHKnii Ta 3HalAiTEL 0D/ACTE 11 3HAYEHD!

1)y==x% ne-0,6<x<2; 2]y=ﬂ,nel£x£9.

[lobyayitre rpadik dyHKIii:
1 x” +x|x| 2) —2x, akmio x < 0;
= — =
2 d «.E, axmo x = 0.
Poas’saxiTh rpadiuno piBHAHHA:
1) x2 + 2 = —3x; 2) Jx = 5-4x.

Keaapartui kopeni. [Jijicui uucaa

SaBnaHHA Aaa camonepesipku Nt 5

Howamrosuil pieens
flke 3 HaBeleHHUX TBep/KeHb € HellpaBUJIbLHNUM 7

A 5 — panioHanbHe YHCJIO.
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JaadanHa das camonepeaipku Né 5

b % — nificHe YHUCI10.
B i3 — ippanioHanbHe YHCIO.

I' /5 — pauionanbue guco.

flka 3 HaBeneHNX piBHOCTEHN € NPABUILHOK?

A+V36=4 B J49=-7 B J0,16=0,4 T J4=16

SHaW/JIITL 3HaYeHHA BUpasy J25.36 + ,fi .

16
9 9 3 3

A 900-= B 307 B 209 r 303

CopoeTiTs BHpas &[\E—E)+4y@.

A 2-7J2 B 2+42 B 4-72 I 4+42

flka 3 HaBeleHUX TOYOK HaNeXUTh rpadiky dvHKNOIL y = x°7
A K(16; 4) b L(4; 8) B M(4; 16) I' N(—4; 8)

Po3s’sxiTs piBHAHHA Jx =9.
A 3 B -3;3 B -81 r 81
Cepednii pisenn

Hobepits 1o KoxHOrO BUpasy (1-3) fioro snavenns (A—]1).

1 V3.427 A -3
J21
2 — b
5 0
3 w3468 B 3
I' 6
a9
CopocTiTh BHpa3s (“@#2)(\#@4"2)_{@)2‘
A 4 b -2 B 2 I' 4
© KpaBuyk B. P. Ta iH. S
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§ 2. Readpamuni wopeni. ittcni yucaa

9. 3BiapHITBCA Bl 1ppallOHAJNLHOCTI B 3HAMeHHHKY JApody

2
3.6
9 2.6 J6 J6
A o8 e L g
10. Hxe 3 uncen 4@, 3%@, 6, m € HAalIMeHIIITuM ?
A 4.2 B 33 B 6 r 30

Hocmammuii pisens

11. CopoeriTs BHpas:

1) V3-2V12 + V6 - V8: 2) (Va -Vb) +2vab -b.

12. CxoporiTh apib:

1}*!@—&_- 2) a—3 !
-1 Ja+3

13. 3SBiasHITHCA Bl IppaAlllOHAJBHOCT] B 3HAMEHHHKY Apo0y:

2 1
1 ; E ] &
) -2 7 T

14. Poss'axite rpadivro piseannsa x° = -0,5x + 1,5.

Bucoxuil pisens

15. 3BualigiTs 3HAYEHHS BUpPAa3y:
- 2
1) (V15 -5) + V15 2) (V248 4218 .

16. IosexitTs ToroxuicTs Ym® +4m® +4 = m? + 2.

17. CopoceTiTs BHpa3s:
2) u+2d’a_b+b_(“(a_£)_

2 2
1 - :
) 57—3 J? +3 Ja ++b

18. Poss'samxiTh piBHAHHSA {x-—l]{x+2}Jﬂx+i = ().

© KpaBuyk B. P. Ta iH.
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§ 8. RBAIPATHI
PIBHAHHES

€ uumano 3agau, po3B A3VIOUH HKI,
OJIePKVIOTH PIBHAHHA, 10 MICTATE KBAa-
IpaT aMiHHOI.

¥ nsomy naparpadi B gizHacTecH:

0 TAKE KBaJpaATHE PiBHAHHA;
CKIJIBKH KOpeHIB MOJKe MaTH KBaJparT-

He piBHAHHA;

e 3a AKOW (POpPMYJI0K MYKAKTh KOpeHl
KBAJIpATHOIO PiBHAHHA;

» HKI BIACTHBOCTI MalTh KOpEeHI KBa-
APaTHOTO PIBHAHHA;

e IO TAKEe KBaJIpaTHUN TpHUYJIEH Ta AK
HOro po3kjafaloTh HA MHOKHHKH,

s HAK pO3B A3VIOTh 3ajiadi 3a AONOMOTOK
KBaJpaTHHX pIiBHAHL 1 piBHAHL, AKI
BBOAATHCAH 10 KBAJIPATHHX.

x+ 10

x(x + 10) = 600;
x* + 10x — 600 = 0 — kBanpaTHe piBHAHHA

© Kpasuyk B. P. Ta iH.
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§ 3. Keadpamumui pieHanni

KBAJIPATHI PIBHAHHS.
HEINOBHI KBAJIPATHI PIBHAHHS

1. Keaaparni pisaaaHga, ¥ 7 Kiaaci MH posriaaaanu ni”ifgi
PIBHAHHA 3 OHIE€0 3M1HHOO, TODTO PIBHAHHA BUAY ax = b, e x —
aMiHHA, a 1 b — pesaxil uncia (KoedileHTH piBHAHHA). PiBHAHAA
ax = b MicTHTE 3MiHHY X JIMIIE B NepHIOMY cTenedi, i akmo a = 0,
TO caMe plBHAHHSA HA3WBAKOTH IIle pIBHAHHAM MepIloro crerness 3
OJHIE0 3MIHHOO.

Poarnanemo 3afgauy, sKa NpUBOAUTE A0 PIBHAHHSA, 1[0 MICTHTE
3MIHHY B ApyromMmy crenesi (y kBaapari).

3anaua. [linauka npamokyTHol hopmu mae nuonyy 600 m*, a ii
nosxuHAa Ha 10 M Oinsina 3a MUPpHAY. SHAHTH INHPHHY ILIAHKH.

Hexall mmmprHa JlnsAHKH JOoplBHIOE ¥ M. Toal 11 JoBAHHa J0-
pisHIOE (x + 10) M, a nmoma — x(x + 10) M°. 3a yMoBoI0 3ana4i A
naoina gopisawoe 600 m*, Tomy Mmaemo piBasHHEA x(x + 10) = 600,
3BIJIKH

x?+4+ 10x-600=0.
OpepixaHe piBHAHHA HAZUBAIOTL KEAJPAMHUM.

' OsznayenHs. Keadpamuum pié6HaAHHAM HA3HBAIOTH PiBHAH-

L HA BHIY
ax® +bx + ¢ =0,

ne x — amiHHA, a, b i ¢ — neari uncaa, 7o toro x a = 0.

Yucna a, b 1 ¢ HasuBawThL Koegiyienmamu KBAAPATHOTO piB-
HAHHSHA:

a — nepimui KoedIlmieHT;

b — apyruii KoedginieHT;

¢ — BINBLHUI Y4JIeH.

Hanpurnan, 7x*— 3x + 5 = 0 — KBagpaTHe piBHAHHA, V AKO-
My nepmuit koediniear a = 7, apyruii Koediuienr b = —3, Biik-
HHUH 4WIeH ¢ = J.

fAxmo v kBpagpaTHOMY piBHAHHI nepmuii KoedilieAT JOpiB-
Ho€ 1, TO Take pIBHAHHA HAZUBAIOThH 36edeHumM KeadpamHum
DLEHANKAM.

© KpaBuyk B. P. Ta iH.
© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



19. Keadpamui piananns. Henoani xaadpamui piaHAHHA

Hanpuknan, x*+ 10x—-600=0, x2+ 3x =0, x* — 6 = 0 — 3Be-

NeH1 KBaJipaTH]1 PIBHAHHA.

E}",II',L-.H_H'E! KBalpaTHe pj_BH.ﬂHHH., AKe He € 3BeJeHHM, MOJHa
[IepeTBOPUTH V PIBHOCHILHEe HOMY 3BeJleHe KBaJlpaTHe pIBHAHHA,

Hanpukaan, keajgparHe piBHAHEA Tx° — 3x + 5 = 0 He € 3BeleHAM.

IMoginuemu obuasi fioro YacTUHH Ha 7, OJlep3HUMO 3BeJeHe KBa-

ApaTHe piBHAHHA X° — Sx+2=0.

7 7
2. HenmosHi KBajapaTHI PIBHAHAA.

Axmo B KBagpaTrHoMy piBaaHHI ax® + bx + ¢ = 0 xoua 6 oguH
3 koedinienTiB b abo ¢ JOPiBHIOE HYJIO, TO TAKe PIBHAHHA HAZH-
BAIOTEH HENOGHUM KeadpamHum pieHAHHAM.

Hanpurnan, pisBHaHHSA

x*+9x=0, S9x:—-25=0, 4x =0
€ HeEMOBHHMH KBaJpAaTHHMH PIBHAHHAMH,. ¥ nepmoMy plBHAHHI
c=0, vy apyromy — b=0, y tpethoMy — b=0ic=0.

Or:xe, € TPH BUIH HEIIOBHUX KBAJpPATHHX pPiBHAHD:
Nax*+bx=0(a=0,b#0)
2)ax*+e=0(a=0,c#0);

3)ax®*=0(a = 0).

SHaleMo KopeHl pIBHAHL KOMKHOTO BHIY.
1) Pieaanna ax® + bx = 0 piBHocHLHe piBHAHHIO x(ax + b) =0

i mae aBa KopeHi: x, = 0; x, = _b (ockineku b # 0, To X, # X,).
a 2

2) Pipaanna ax®+ ¢ =0 piBHOocHILHe piBHAHHIO X° = S
a
Ockinbku ¢ # 0, To MoIHB] aBa BHnanku: —< >0 abo —£ <0,

a a

Ariio —-E >0, To piBHAHHA Ma€E JBA KOpEeHi:

= = .-
17 MI a’ TN g

fAxmo —< <0, To piBHAHHES KOpeHiB He Mae.
a

3) Ockinekn a # 0, To piBEAHHEA ax® = () Mae eANHNI KOPiHE!
x=0.
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§ 3. Readpamumui pieHaHHA

Henosxi kBajpaTHi piBHARHA

ax:+ bx =10 ax:+e=10 ax:=10
(a#=0,b#0) (a#=0,c#0) (a # 0)

PisHOCHIBHI pIBHAHHA

x(ax+b)=0 I2=*E x*=10

Kopeni piBEAREA

Axmo =y 0, To

a
. y b I — s _E' 1" — _El
x,=0; x,=-= : N a’ "2 \ a X

a

I
=

fAxmo - £ <0, TO
a

KOpeHiB HeMae,

Ilpuxknadu posé’azanna enpas
Bnpasa 1. Poar’sizaTu pisHanusa 3x- — 6x = 0.

e e i e i
e 3x(x—2)=0; 3x=0abox-2=0; x=0abox=2. W

Bignosins. 0; 2. e

i o 2y*=-8; y*= -4 — piBHAHHA KOpeHiB He Mae. |
o SO RO 8 |
Bnpasa 3. Poss'sizaTu piBHaHHA x(x — 2) = 9 — 2x.

f o x2—-2x=9-2x: x*=9: x =-3, x,=3. | ]
Bignosigs. —3; 3. e

Lﬁ—h—u—mma—wwma—u—u—u—u—mmm

1. Illo HasuBawWTH KBaAPATHUM PIBHAHHAM
2, ik v kBagparHOMY piBHAHHI ax® + bx + ¢ = 0 Hasusa-
I0ThE Ynucna a, bic?
ﬂr 3. ke plBHAHHA HA3HBAKOTH 3BeJeHHMM KBAaJApaTHHM piB-

HAHHAM?
4. ki € BN HENOBHHUX KBAJIPATHUX PiBHAHBL?
3. AK po3s’A3VIOTE HENIOBHI KBAJIpATHI PIBHAHHA KOMHO-

ro suay? HaseniTs npukiaau.
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19. Keadpamui piananns. Henoani xsadpamui pieHAHHA

{¥eno

640, 5iki 3 HaBeJleHUX PIBHAHB € KBAJPATHHMH PIBHAHHAMM Y

641.

1)dx+52=0;  2)7x2—x—3=0; 3)%4-2:-3:{};

4) 9x* = 0; 5)-x*+2=0; 6) —6y* — 24y = 0.

51Kl 3 HaBe/leHMX pIBHAHBL € HeNNIOBHHMH KBaJApPaATHHMH piB-
HAHEAMH? 3BeleHHIMH KBAJpaTHHMH piBHAHHAME?
Dx*+6x-2=0; 2)Ty*+1,8=10; 3)—x*—2x=0;

4) x*+8x=0; 5)322+T7z+1=0; 6)x2=0.

642, Po3r’axITE HEeIIOBHe KBaJIpATHE PIBHAHHA:
1)x2—-4=0: 2)yt -2y =0; 3) 5xt = 0.
{2
643. 3anoBHiTE TAbMIUIIO:
KpaagpaTHe piBHAHHA KoedtinienTn piBHAHREA
ax*+bx+c=0 a b | e
4 1 [ 3
—2x*-3x+1=0 |
1 0 L —24
3 -5 | 0
3x*—-8=0 ) |
T 0 | 0

644.

645.

646.

3anMIniTeE KBaApaTHe piBHAHHSA, KoedilieHTH AKOro Jopis-
HIOWTh:

l)a=2;:b=-3;:¢=1; 2)a=3:0=0;¢c=-T;
3)a=-1:b=4;¢c=3; 4)a=2;b=0;¢c=0.
Po3g’axiTh piBHAHHSA;

1)x2-36=0; 2)2xt—4=0; 3) Tx2+49=0;

4)x2-3x=0; 5) -bx*+ 20x = 0; 6) 4x* - 8,8x =0,
Po3p aI1TL pIBHAHHA:

1) x*—64=0; 2) —-6x*+ 18 = 0; 3)2x*+8=0:

4) x* 4+ Bx = 0; 5)3x*—8lx=0; 6) 5x*+ 3,5x = 0.
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§ 3. Readpamumui pieHanHi

647.

648,

649.

650,

b651.

3 h IlarepakTHBHe 3asaanns 18
|

b54.

655.

bab.

657.

3BefiTh piBHAHHA A0 BUrAAAyY ax® + bx + ¢ = 0:

1) 3x* — 2x = 3x — 6; 2) x(x—2)+ 4 =2x;
3)6x(x+3)=2x2+ 1; 4) 2x(x —9)=x(x + T).
3BeliTh pPiIBHAHHA 10 BATAAAY ax®* + bx + ¢ = 0:

1) Tx*—-2=4x+ 5; 2)3xix+1)y—2=x—29.
Poas samxiTe pIBHAHHA:

1) 2x% - 3x = 5x; 2)7-2x2=T+ 5x%;
3)4(x*—-3)=4x - 12; 4) 2x(x — 3) = —x°.
Po3s ' axiTL pIBHAHHA:

1) x*+ 15x = 8x; 2)bxt—3=x*-3;

3) 2(x*+ 5)=x+ 10; 4) x(x + 2) = —x~.

SanuuIiTE 3BejleHe KBaJpaTHe pIBHAHHSA, pIBHOCHJILHE plB-
HAHHIO:

1)2x*+2x—6=0; 2)—4x*—10x+8=0.

2. 3anumiTes 3BelieHe KBAApaTHe pDIBHAHHSA, PIBHOCH/ILHE piB-
HAHHIO:
1)5x*-9x+2=0; 2)-2x*+12x+ 6 =0.

HenoeHl KBajpaTH] PIBHAHHA

. Poar amiTh pIBHAHHA:

1)x*—Tx+3=3x*4+2x+3; 2)2x*-(5x—-1)=1T - Hx:
3)(x—1)(x—4)=2x*—5x; 4)(x+2)*+(x—2)*=3x+8;

(x+1)(x-1) _ x*
6) 6 =9

9)3x(x—-0,4)+ 1,2x=1,08;
Po3B'A#1TL pIBHAHHA:
1)2x2-3x+T=Tx*+x+7T; 2)3-2x+3x*=x(x - 2):
3)(83x—-5)(8x+5)=6x—-25; 4)(x+ 4y + (x—4)* = 64;

5) 3x(2x + 0,6) — 2x* - 0,64 = 1,8x.

SHaligiTe HaliMeHIIHH KOpiHL piBHAHHA (x° + Sx)(x= — 36) = 0.
SHANIITE HAHOL LN KOpiHE piBHAHHA (X% — 49)(x* — 8x) = 0.
Ilns sKUX 3HAYEHBL X 3HAYEHHA BUpasy x° — bx Ha 4 dinkine
3A 3HAYCHHA BUpaay 2x° + 4x — 47
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658.

659.

660,

661.

662.

663.

664,

665.

666.

667.

668.

19. Keadpamui piananns. Henoani xsadpamui pieHAHHA

JHaHAITE yel 3HayeHHA X, JANA AKHX 3Ha4YeHHA BUpAasy
(2x — T)(x + 4) nopiBHIOE —28.

SHaHJITh 3Ha4YeHHA b, 1Jif AKOT0 9YMCJI0 9 € KOpeHeM piBHAH-
HA 2x°+ bx—15=0.

SHANIITE 3HAYEHHA ¢, JJA AKOT0 YMC/I0 —2 € KOPEeHeM piB-
HAHHEA X2 —3x—¢c=0.

IIna AKuX 3Ha4dYeHb a piBHAHRAA (@° — 1)x* —ax + 3=0mnHe €
KBAJpATHUM piBHAHHAM?

e
SHANJITE 3HaUYeHHA KoediilieHTIiB @ 1 b, 1718 AKUX KOPEHAMH
piBHAHHA ax* + bx — 16 =0 € ynena -2 1 4.

SHAHJITE 3HAYeHHA KoedlleHTIB a 1 ¢, 414 AKHX KOpeHAMH
piBasaaEa ax’ + 3x + e =0 e unena —11i -2,

SHAHJITE YCl 3HA4YEeHHA ad, A AKHX 4YHcJ0 2 € KoOpeHeM piB-
HAHHA a’x®— Tx 4+ 2a+ 14 = 0.

Bnpasu 0na noamopenna

IlopgafiTe TpUYIeH Vv BUTNIAAL KBaJipaTa JIBOYJIEHA:

1) x*— 14x + 49; 2) 49x* — 28xy + 4y°.
Cnpocrirs Bupas i sHaitgiTs HOro sHaueHHA!
x*-10x+25 _
1) et -, ARIO x = 9,5;
2, )y +6

2 , AKINO i = 49,
}y+ﬁJE+9 o

¥ napry nepimoro gEa nocaguan Ha 20 gepes blabime, ado
Ha 40 % Oineme, Hix apyroro. CKilbKH gepes nocajuiu B
NapKy 3a JBa JHi7

¥ cim’'l HANPHUKIHIIL KOMHOrO MiCcAILA 3ANUCYVIOTH HOKA3H JIi-
YHJIBHHKA X0J04HO01 Boau,. ¥ TabaHill HaBeJeHOo pAJl I0OKa3lB.

Micans ‘ Ciuens _. .IImTlu‘i_ Bepesenb
Ilokazn mMyuaLHHUEA {II-'IE}I 1454 | 1466 1480

3a moTHl 3anaaTHian 3a soay 312 rpH. CKRLIBKHA rpHBEHEb J0-
BeleThCH SANJIATUTH 3a OepeseHb, AKIIO BapricTs 1 M* BoaK
[IpOTATOM IIHX TPHOX MICHAIIB HEe 3MIHIOIOTE?
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§ 3. Readpamumui pieHanHi

Iomipryime &

669. Ha gomunl sanucano 99 marypaneEnx uncen. [losegiTs, mo

MOXHA BUTEPTH OJlHE 3 HAX TaK, 0 CYMa 4YHCell, AK] 3aJI1-
maTscda, byae napHolo.

E DOPMYJA KOPEHIB KBAJPATHOI'O PIBHAHHA

Busenemo opMmyay, AKa JO03BOJAEC MVKATH KOpeH] OVAL-AKO-
I'0 KBAIPATHOI'O PiBHAHHA, 3HAOUN Horo Koedinientn. [Insa nusoro
pPO3B’ AKEMO B 3araJlbHOMY BHIJIAJ(1 KBaJpaTHe pIBHAHHSA

ax*+bx+c=0. (1)
IloMmHOHMO 0o0HMABI YacTHHH pIBHAHHA Ha 4a (oCKIIBKH
a# 0, roda # 0). Opep:umMo piBHOCHIbHe HOMY piBHAHHSA

4a’x® + 4abx + 4ac = 0.

Y niBift yacTHH] piBHAHHSA BHAIIMMO KBAJAPAT HBOWIEHA:
(2axy*+2-2ax- b+ b6°—b*+ 4ac = 0;

(2ax + by = b — 4ac. (2)

Bupas b* — 4ac Ha3HBAIOTL OUCKPUMIRAHMOM KBaJIpaTHOIO
piBasuEa ax® + bx + ¢ = 0 i nosnauawrs 6yksow D, TobTo
D = b* — 4dae.

Bpaxosvioun gaHe nosHaueHH#A, piBHAHHA (2) MO Ha 3anuca-

TH ¥ BT JIAIL:
(2ax + b)" = D. (3)

HasapHicTs KOpeHIB pIBHAHHA Ta 1X KIILKICTH 3alIe/KaTh Bif
aHaka uncaa D. Poarnsgemo Tpu Mosxauel sunagku: D=0, D=0,

D < 0.
1) Axmo D = 0, To 3 piBaauusa (3) MaTuMeMO:

2ax+b=—+D abo Enx+b=\rﬁ;
2ax = —b—D abo Eux=—b+J1_J;
= -b—w"E abo ¥ = _b+"-'(1_}
2a 2a
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20. @opmyra Koperis Keadpamuozo pieHAHHA

Or:xe, akmo D > 0, To kpagpaTHe plBHAHHA (1) Mae gBa Ko-

peHl:
- ~b—\D - -b+\D
2a 2

X 2

I1i aBi hopMmynu And KopeHiB MoxkHEAa 00’ €/lHATH B OHY:

x, = , e D = bk — 4dac. i

Onepscany ¢GopmMyay HAIHBAOThL OPMYLow KoOpenié Kea-
dpamnozo piHAHHA.

2) Axmo D =0, 1o 3 pieusinnga (3) MaTHMEMO:

(2ax+bP=0; 2ax+b=0; x=—".

Orxe, axmo D = 0, To kBagpaTHe piBHAHHSA (1) Mae OAHMH KO-
PlHL X = — %

ILleit kopiab Mo¥HaA 3HaAHTH 1 3a GOpMYJI0K KOpPEeHIB KBaJpar-
Horo pisHAHHA. Cnpasal, Akmo D=0, to x,, = 71’;;([_}- = -%.
Tomy iHoal KamxyTh: axkio D = 0, To kBagpaTHe piBasaHHA (1) Mmae
JBa plBHI KOpeHl, KOMHHWI 3 AKHX JOpPIBHIOE —%.

3) Axmo D < 0, Tto piBEaAHHA (3) He Mae KopeHiB, 6o iforo
JIiBa YacTHHA HaADyBa€ HeBlJ] eMHHX 3HA4YeHbL, 4 NpaBa YacTHHA €
Bin'eMHHUM YHCIOM.

Orce, axmo D < 0, To KBasipaTHe pl1BHAHHA (1) He Mae KOpeH1B,

I[lidcymox: kopeni keadpamnozo pieHANNA

Keagpartne | IuckpuMiHAHT | Kopeni
piBHAHHA D=f=dge | piBHAHHS
b+ D
D - ¥ ﬂ I},,E = EEJ_
ax*+bx+c=0 b
D=0 - e
2a
D<0 Kopenie Hemae
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§ 3. Readpamumui pieHanHA

Posze'asysamu weadpammne pisHania douyiabHo mak:
1. O6uncnnru auckpuminanr D = b* — 4ac i nopieuaru itoro
3 HyJleM.
2. Axmo D = 0, To ckopucraTHcs (GopMYJI0I0 KOpPEeHIB KBa-
_b+ .J_
2a
Axmo D < 0, To sanucaTH, 10 piBHAHHA He MaE KOpeHis,

APaTHOT'O PIBHAHHA. X, , =

IMpuxnadu poae’'azanna enpas

Bunpasa 1. Posp’aszaru piBHAHHA:

1) x* + 8x — 10 = 0;  2)x*-5x+2=0.

e 1)D=3"—4-1-(-10)=9 + 40 = 49; D > 0. |
| —3+/49 _ —3i'f =5-7_ = =837 5 3§
| Xy ™ 5 X = -y 5 -

C——

Bignosigsk. —2; 2.
2)D=(-b);—-4-1-2=25—-8=1T; D>0. %, =

Ei‘;"}_{ﬂﬁﬂ 5—:?.!”_?; 5+§’_-}.

=r.n
+
-..'.l

Bignogigs. -

B e L T e L o o e e o T e e T e o L e e e e e T o L L T o]

Bnpaea 2. Poas’aszaTH piBHAHHA:
1}5:3+3.r+2 0: E)4x2—lﬂx+9 {]

e 1) D =3%- 4 5 2 89— 4'[]==-31
Ockinbkn D < 0, TO piBHAHHA HE Ma€ KOpeHiB.
Bianosias. Kopenie HeMmae.

2)D=(-12\°-4-4- 9—144—144 0. |

S NE——.

12j: f i F -15. |
i._ __Bipnosipe. 1,90 0000
Bupasa 3. Poags’azarn pisasunsa x* —gx+% =),

T L e e e e e e e ™ e ™ ™ e ™ T ™ ™ ™ ™ ™ e ™ e ™ ™ e e ™ e ™ e i e e T L e ™ e el ™ e ™ e ™ ™ e ™ T e D L e e ™ e T ™ e ™ e T e e e e e ™ ™ e e e ™ ™ i e ™ e ™ e e e ™ ™ ™ ™ ™ ™ T ™ D™ ™

e llomao:xuBImIM 00MAB1I YacTMHM piBHAHHA Ha 6, oaep-
HHMO pPIBHOCHJIBHe HOMY DIBHAHHA 3 IIIHMH Koe(dlIleHTAMH: |

6x*—5x +1=0. Ina usoro piBHAHHEA MATHMEMO:
D=(-5)-4-6-1=25-24=1; D>0.
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20. @opmyra Koperis KeadpamHozo pieHAHHA

i i —

. 5%Vl _5+1  _ _5-1_1 _ _5+1_1

12 "9 12 ' 12 3 " 12 2° F
1.8

Binnosias. E; 5 ® j

- — —_ e e — — e o

Bupagsa 4. [Insa akux sagavyens m piBaaaea 2x° — mx + 2m = 0 mae
OJIHH KOpPiHB?

s SHaHAeMO JHCKPHMIHAHT piBHAHHA: |
D=(-m)y-4-2:-2m=m*- 16m.
PipuaHHA MaTHMe OHH KOpiHb, aAkmo D = 0, apigku:
m:—16m=0; m(m—-16)=0; m =0 adom = 16.
Bignosiak. m = 0; m = 16,

= ——— = Mo —— e — e = o —— e — B R R e e —————— T e —— ————

E
i

1. I[llo HazsuBaWOTE AHCKPUMIHAHTOM KBAJAPATHOIO piB-
HAHHAT
+ 2. CKiJIBKH KOpeHIB Mae KBaJpaTHe pIiBHAHHA 3ajJerRHO
BiJl 3HaKa qucKpuMinanTa?
3. 3a Akow GOpPMYIOK IMYKAaHOTh KOPeHlI KBaJApaTHOIO

piBHAHHAT?
i ¥eno

670. Yu npaBHIBLHO 3alHCAHO JHCKEPHMIHAHT KBAJApaTHOIO piB-

HAHHH.

1)2x* 4+ 5x-8=0; D=5%*-4-2-3;

2)x2-3x-4=0; D=(-3)-4-1-(—4);

)3y -y +2=0; D=(-1)"+4-3-2;

4) -2x*+5x+ 7T =0; D=5°-4-(-2)-T?

671. CrinbKH KOopeHIB Ma€ piBHAHHA:
1)Tx*—-x+1=0; D=-27; 2)z*°+4z-3=0; D=28;
3)x*—6x+9=0; D=07

{02

672. 3HaNIITE IMCKPHMIHAHT 1 BKAXKITh KLIBKICTE KOPeHIB KBa-
IPpATHOIO PIBHAHHA:
1) x*+6x+10=0; 2)2x*—-3x+1=0;
3)4y*+4y +1=0; 4)-3x*+6x—-2=0.
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§ 3. Readpamumui pieHanHi

673, 3uaiigiTh AUCKPHMIHAHT i BKaKiTh KilBKicTE KOpEHIB KBa-
IpATHOrO pIBHAHHA:
1)x*+2x-3=0; 2)22°—5z+4=0:
3)—-x*+8x—-16=0.

674. Poas sa:iThL piBHAHHA:

1) x2—6x + 5 =0; 2)x24+4x—12 = 0;

Ny*+Ty+10=0; 4)x*—-3x+4=0;

5) x*—-10x + 25 =0; 6)z2-3z2-2=0,
675. Po3s’aiTh piBHSHHSA!

1) x*+ 4x - 5= 0; 2)y*+ 5y +4=0;

3)x2-5x+6=0; 4)x*-2x+6=0;

5)z"—-8z+ 16 =0; 6)x*—-5x+5=0.
676. Po3p’a:kiTh piBHAHHA:

1) 2x* - 5x + 3 = 0; 2) 2y +y—-1=0;

3)3k*+5k—-2=0; 4)9x 4+ 6x+1=0;

5)2x*—-3x+2=0; 6) Tx*—6x—-1=0.
677. Poap’axiTs piBHAHHA:

1)2x*+3x+1=0: 2)8m*—4dm + 1 =0;

3)2x*+x—-8=0; 4)4y* -4y +1=0.
678. Poas’sakiTh piBHAHHA:

1) x* = bx — 4; )y —2y=2—y;

3)2k*+Tk—3=1; 4)2x*+8x=1 - 2x°.
679. Poap’sKiTh pIBHAHHA:

1)x2—-2x=238; 2) 22 -3z =2z - 2.

680. 3uaiinire vei aHaAYeHHA X, I AKUX!
1) srauenHA Bupasy x* + 10x + 16 popisHioe 0;
2) sanavenHsa GyHKIil y = x* — 2x gopiBHIOE 15;
3) sHaveHHA BHpasy 2x° + Tx OopiBHIOE 3HAYEHHIO BHpPAa3y
2x — 3.

681. 3naigiTs yel 3HAYeHHA 4, AIA AKHX:
1) aHauenus supasy a“ — 9a + 27 nopisHioe T;
2) 3aHaueHHA BUpa3sy 2a° — a JOpPiBHIOE 3HAYEHHIO BUpasy 2a + 5.

f%‘ h InrepakTusHe 3asianaa 19
!

@opmyia KOpeHIB KBAJPATHOTO PIBHAHHA
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682.

683.

685.

686.

687.

bGHE.

689.

690.

691.

692.

20. @opmyra KopeHis Keadpamuozo pieHAHHA

{3

Poap’aAmxiTh piBHAHHA!

1)-42° + 8z + 4 = 0; 2) —25x* + 50x + 75 = 0;
3) y* + 1,2y + 0,2 = 0; 1) f—gx-g=u.
Poas’saxiTh pIBHAHHSA!

1) 5x* — 30x + 30 = 0; 2) -12y* — 36y + 48 = 0;
3) x* + 0,5x — 1,5 = 0; 4) 5x° - 2x-2=0.

. SHAKAITE KOOPAMHATH TOYOK NepeTHHY rpadgikie dyHKIIN:

Ny=x*ray=4x+ 12; 2)y=x*ray=-3x-5.
SHaAWJITE KOOPAHMHATH TOYOK NepeTHHY rpadikie GyHKOIA
y=xray=-2x+8.

SHAHIITHL yCl 3HAYEeHHA &k, 14 AKHX 3HaUYeHHA pi3HHIl MHO-
rounenis k* — 6k i 2k* — 3k — 4 nopisuioe —6.

Poas’ akiTE pIBHAHHA:

D(x+1)(x—3)=3x—-T;

2)x(x—-2)+x*=3(x+1);

3 (x—-1)yF=4(1 - x)(1 + x);
4)(3x—-2)}3x+2)=6(x—-1)+9;

3)(2x+ 1)y —(x—-2)(x+ 2)=(x + 3)-.

Poas axiTh pIBHAHHA:

1) 5(x*—2)=x(1 — x) — 5x;

2)(x—4)x—6)=x2(2x —15);

3)6x*+ 20x = (2x — 5)(2x + 5);
4)(2x+3F-8(x+2)=1-(x+ 2)°.

SualiniTe ABA nocaioBHI il YyMcaa, cyMa KBAApaTiB SKHUX
NOplBHIOE 89,

SHalliTE ABa MOCHALOBHI HATYpaldbHI Yncaa, J00VTOK AKHX
OlnemImit 3a 1X cyMmy Ha 29.

Poas'axiTh piBHAHHSA;

“_x x-1 y +y Ty-5 1
D 3 4 ° = 6 -
PoaB’axiThL piBHAHHSA:
1}12+3f=ﬂ- E}M_M=g

2 4’ 9 6 3

© KpaBuyk B. P. Ta iH.

© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



§ 3. Readpamumui pieHanHi

693.

694,

695.

696.

697.

698.

699.

700,

701.

702,

(a4
Poap'ssiTh piBHAHHA:
1) x*-3J2x—8=0;
2) Vx—4(x*-Tx+10) = 0;
3) y* +4|y|-12 = 0;
4) |2*-32-4|=6
Poap’amiTs piBHAHHA:
1) x* -3|x[+2=0;
2) ly* -4y +3| =

3) (J_ ](;r +2x — 15] 0.

SHalaiTe yel agaueHHs b, 1A AKHX YHCI0 —3 € OJHHUM 3 KO-
periB pisaaaaa 20x° + bx — b* = 0.

IIna aAxHUX 3HaYeHL d MAE OJUH KOpPiHL DIBHAHHA:
1)3x*—-6x+ 2a=0; 2 x*+(a+1)x+a=07

Ilna akux sHadeHs b piBHAHHEA 2x° — bx + 8 = 0 Mae oguH
KOpiHB?

IloseniTs, mo piBEAHEHEA x° — 2bx + b* + 1 = 0 He Mae KopeHiB
njs Ovab-AKOro sgadeHsd b,

IosexiTe, mo pisHAREA x° + kx — 3 = 0 mae aBa KopeHi ana
OViab-AKOro 3HadeHHA K.

Bnpaeu 0N NOBMOPEHNI  ce— %} n

IlobeplTs ABa YHCla, cyMa SKHX JopiBHIOE 8, a H00YTOK —
12. Ileperipre, un € 11i YHCAA KOpPeHAMH KBAJPATHOI'O piB-
HAHHA x*—8x+ 12=0.

SHali/liTs 3HaAYeHHA BUpAa3iB x, + X, Ta X, X,, AKIIO:

121
1) % =9o~ J10; x2-5+~.?'1_ﬂ:
3- I _3+4/2
5

2) x, =

a’ a’
BHaiiIiTh 3HAYEHHA BUPa3y = AKIIO @ = J3.

1-a 1-g*

© KpaBuyk B. P. Ta iH.

© BupgaBHUITBO «llifpydyHUKH 1 TOCIOHUKHA »



21. Teopema Bicma

703. Big KponueEnuskoro 1o XapKoBa aBToM001L pyXaBsca Tpa-

COH0, JOBKHHA AKOI Ha Kaprl 3 macmradom 1 : 5 000 000
nopieHwoe 7,7 eM. 3 AKOKW WIBHAKICTIO pYXaBCA ABTOMODINE,

AKINO NO13 KA TPUBAJA o roa?
Hﬂluipmyﬁmﬂ —— &
704. Poss’sxiTh piBHAHHSA [::3:|+:r—12=ﬂ, ne [a] — Haiibins-

me 1ine uneno, ulo He nepesuinye a. (Hanpuknan, [3,2] =3
[3] = 3;[-3,2] = —4.)

Ilikxaso anamu *‘*x.!f

KeagpaTHl piBHAHHA OKpeMHX BHJIE BMLIH PpO3B 43V-
BATH BaBWJIOHCBKI BueHi me Oam3bko 2 THe. pokiB jo H. e.

[lizaime aaBHbOrpenbKi Ta iHAIHRCBKI MaTeMaTHMKH pO3B fA-
3VBAJH JeAK]l BHAM KBAJPATHHUX PIBHAHL eoMeTpH4YHO (3 BH-
KopucraHaaM nobyaos). ¥ IX cr. nepcekmit marematTur My-

xammen 0Oen Myca aas-Xopeaml 310paB 1 cHCTeMaTH3yVBaB
criocobH pO3B'A3VBAHHA KBAJNPATHHX piBHAHL., ¥ TpakKTari
«Kitab ane-mmebp Ba-ab-mykabana» BiH onuca npuiioMm
po3B'A3YBAHHA piBHAHL BHAY ax’ = bx, ax* =c, ax* + bx = ¢,
ax®+ ¢ = bx, ne a, b, ¢ — nomatui uncna. [login kpagpaTEUX
PIBHAHL Ha TAK] BHAHW 0OYMOBJIEHHUH THM, 1110 HA TOM 4ac He BH-
KOPHCTOBYBAJH BiJl eMHHMX 4YHcel (IX BBaKaJIH s«HecHnpaBHI-
MH»), TOMY KoedinieHTH v piBHAHHAX Manu OVTH JOJaTHUMH.

Cnocib poas’sayBaHHA KBaJlpaTHUX piBHAHBL Habys cyuac-
goro suraanay aume v XVII er. sapnaku npanaMm A. JKupapa’,
P. Jlexapra ta 1. HeloToHa.

TEOPEMA BIETA

1. Teopema Biera. Poarnanemo 3BejieH] KBaJpaTH]I pIBHAHHA:
»*+2x—-3=0: x**—6x+8=0; x°+5x+4=0.

SHaleM0 KOopeHl KOMHOI0 13 IHX plBHAHL, 4 TAKOM CYMY KO-
peHIB 11X gobyTok. PeaynsraTn 3aHeceMo B Tabnuiio:

3]:2)5.]311 vk B. P. Ta iH. 16
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§ 3. Readpamumui pieHaHHA

Pinr Kopeni: | Cyma Kopenis: | [lobyTox KopeHiB:
! ! Xp X, X T x, _ Xy Xy
|x2+2x-3=0| -3;1 ~2 -3
x2-6x+8=0| 2;4 | 6 8
x4 bx+4=0| —4;-1 | -5 4

3 Tabannl BHAHO, IO CyMa KOpPeHIE KOMKHOIO 3 pPIBHAHE J0-
piBHIOE ApyvroMy KoedillieHTY piBHAHHA, B3ATOMY 3 NPOTHIICHK-
HUM 3HAKOM, a J00YTOK KOpeHiB AopiBHIOE BinkHOMY uaeny. Lle
NpaBUJIBHO A OVAL-AKOr0o 3BEJAeHOro KBAJIpaTHOIO pPIBHAHHS
x*+ px + q =0, ake Mae KopeHi.

| Teopema (Biema). Cyma KopeHIB 3BeJeHOro KBAJAPATHOIO

-3 piensnna gopieHwe apyromy koedimienry, BzaToMy 3 npo-
THJAEKHHM 3HAKOM, a H0oOVTOK KOpeHIB JOPIBHIOE BLIBHOMY
QLIeHy.

Josedenns. Hexait X, Ta X, — KOpEeHi 3BeIeHOro KBaJipaTHOTO

piBHAHHA x* + px + ¢ = 0. Toxi

il D s D .
Il='pg'J_' - p-;'»/r_ ne D=p*— 4q.

2

OcklnbKH pIBHAHHSA Mae KopeHl, To D = 0, dAxmo D = 0, 1o
KopeHl pi3Hi, a axmo D = 0, To B JaHoMy BHIAJKY BBAKAIOThH, 110

P1BHAHHA MAE Ba P1BH1 KOpPEHl. x, = X, = —(—

i
JHaiiieMo cyMy i 100VTOK KOpeHiB:
_p-VD . —p+JD _ -2
X, +x, = FE + PE = 2F=—p;
2
2
¢ .x ——p=YD —p+yD _PF-(¥D) _
v 2 2 4
_F-D_p-(pi-4g) 49 _
4 4 4

Omxe, x, +x,=-p, X, x,= q. TeopeMy KoBeJleHO. o
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21. Teopema Bicma

Teopemy BieTta mosxHa cchopMyJII0BATH TAK:

I ﬂ]ﬂ]]ﬂ X, X, — KOpeHi 3BeJeHOr0 KBaJpaTHOr0 pPiBHAHHA
x*+ px + q=0, ro:
x,+tx =-p x°

IoBegeny TeopeMy HA3HBAKIOTh <«Te-

opemoio BieTas Ha decTh paHOYIBKOIO
matTemaruka Ppancyva Biera, axuil nep-

HIMM IIOMITHE 3aJIeKHICTh MIMK KOpeHsH-
MH Ta KoedillleHTAMM KBAJpPaATHOrO piB-
HAHHHA.

Ha ocHoBl Teopemn Bilera mo:KHa, He

MVKAIOYH KOpPeHIB KBAJPATHOIO PiBHAH-
HA, 3HAXOAHUTH 1X cymMmy Ta J00VTOK.

_ Ppancya Bier
dazHauuMo, mo tTeopema Biera cro- (1540-1603),

CYETRCHA JININE KBAJPATHUX PIBHAHE, AK] (pannysskiil MaTeMaTHE
Marwms Kopemi.

Poarnanemo, Hanpukaaj, piBHAHEEA x° — 5x + 3 = 0. Boro Mae
KopeHi, 60 D=5"-4-1-3=13 > 0. Axmo X, Ta X, — KOpeH1 piB-
HAHHA, TO, 3a TeopeMoio Biera:

X, t+x,=—(=0)=9; x x,=3.

saysaxenna 1. Hexail pisuanna x° + px + g = 0 mae KopeHi.
3 piBHOCTI x| * x, = ¢ BUIIMBae: AKmO ¢ > 0, To ni Kopeni obuaBa
noxaTHi abo obuasa Big eMHl; AKNIO ¢ < 0, TO KOopeHi MalThL pl3Hi
SHAKH.

sayeaxcenna 2, Axuio xoediiienTn pisasanas x° + px + g =0
€ [UIMMH YUCAaMHM, TO 3 PIBHOCTI X, * X, = ¢ BHILUIMBAE, 10 LLINMH
KOPeHAMH TAKOI0 PIBHAHHA MOXKYVTEL OVTH JUIle JLIBHHKHA YHCA (.

Hanpurknaa, nituMu KopeHAMH piBHAHHA X° + px + 5 = 0 Mo-
HKYThB OyTH aHme uucna 1, 5, —1 abo —5.

2. Cyma Ta n100yTOK KOpeHIB JOBLIBHOI0 KBAJPATHOIO piB-
aaaaa. KsagpatHe piBHAHEA ax® + bx + ¢ = 0 pisHOCHIBLHe 3Beie-

HOMY KBAJlpATHOMY PiBHAHHIO X~ + E.r +£=0.

i a

; b e
Tomy 3a Teopemoro Biera: x,+x, =——; XX, =

L,
i1 4 ol
© KpaBuyk B. P. Ta iH.
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§ 3. Readpamumui pieHanHi

| D .H:unn:l,xi—ﬁupem‘rmmﬂmnmpinﬂmnaf+b:+r.'=ﬂ.
= TO:
b c

: +: = '—-—-.' : ix = —.
1 2 ’ 1 2
(I i

3. Teopema, obepuena o Teopemn Biera.

Teopema. Axmoaacaa min Taki, mom +n=—p,am " n = g,
TO Ui uMeaa € Kopenamu pisaaaaa x° + px + g = 0.

Hosedenna. Ockinpkr m +n=-p,m'n=4q, Top=—(m + n),
g = mn. Tomy piBasana x® + px + ¢ = 0 MoKHa 3aIIMCaTH V BH-

rasimal
x*-(m+nx+mn=0, (1)

HArmo x = m abo x = n, ToO 3Ha4YeHHH JIIBOl YACTHHH PIBHAHHSA
(1) nopienioe ayaw. Copasial,

ARmMox=m,To m*—(m+nym+mn=m*—m*—mn+ mn=0;

AKOIo X =n,To n*—(m+n)n+ mn=n*-mn-n*+mn=_0,

Or:xe, uucna m i n € KopeHaMH piBHAHHEA (1), 4 ToMy it Kope-
HAMM piBHAHHA X° + px + g = 0. Teopemy 0BeIeHO. »

Ha ocroBi Teopemu, obepHeHol 10 TeopeMn Biera, Mo:KHA:

1) nepeBlpuTH, YH € JeAK] ABA YHCJIa KOPEHAMHM 3a/laHOTO KBa-
AIPATHOrO PIBHAHHA;

2) posB'A3aTH KBa/JpaTHe PiBHAHHA HIIAXoM f0b60py HOro Ko-
peHiB;

3) CKJIacTH 3Bej/leHe KBaJipaTHe pPIBHAHHA, KOpPeHAMH AKOIO €
nedkl aajaHl ABa 4YHCJA.

PoarnsreMo BIANOBIHI NIPpHUKIAAHN.

Ipuknan 1. Yu € kopeasaMu piBHAHHEA X~ — 2x — 15 = 0 yucaa
-3 197

Poszs’'azannsa, 3HaiigemMo cyMy ducen —3 1 5 ra ix pobyrox:

-3+ 5= 2:(-3)* 5 =-15. CyMa urce] JOpiBHIOE ApyromMy roedi-
IEHTY PIBHAHHSA, B3ATOMY 3 IPOTHIEHHNM 3HAKOM, & J100YTOK —

BIILHOMY 4JieHY. ToMy 3a TeopeMolo, obepHeHOO 0 TeopeMH Bie-
Ta, 4Heaa —3 1 9 € KOpeHAMH JAHOI'O piBHAHHA, &

[Ipuxknan 2. Poas'asatn pisHaHHEA x° + 2x — 8 = () mnaxom
nodopy HOI'0o KOpPEHI1B.

© KpaBuyk B. P. Ta iH.
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21. Teopema Bicma

Pose azanna. Hexai x, Ta x, — KopeHl piBHAHHA. Toxi
Il T Iz [ _2’
- Ty
IlepeBipumo, 4B MO YTE KOpeHAMH pIBHAHHA OVTH 1Ll 9HC-
na. PiBHieTs X, - X, = —8 € NIpaBHJABHOIO AJIA TAKHX Nap OiIHX YH-
cem: —118;-214;:-412;-811. I3 oux nap aume cyMa 4Hce
TpeThol napu aopisawe —2, Tomy 3a TeopemMolo, obepHEHOO JI0 Te-
opemyu Biera, uncna —4 1 2 € KOpeHAMH JIaHOI'O KBAJIPATHOIO plB-
HAHHEA. OTXe, X, =—4, X, = 2.
Binnoeiab. —4; 2. e
puxnan 3. Cknacry 3sejieHe KBaJ|paTHe PIBHAHHSA, KOpeHS-
MH AKOro € ypena —91 4.
Pose'azannsa. Hexaii x, = -9, x, = 4, Ocrineku x, + x, = -5,
x, - x,=—36, To 3a Teopemoio, obepHeHO0I0 10 Teopemu Biera, unc-
Ja X, Ta X, € KOpeHAMHU piBHaHHa x° + 5x — 36 = 0.
Bignosiab. x*+ 5x—-36=0. e

Ipuknadu pose’a3anHa énpas

Bnpaga 1. He poap’aayioun pisaaHHa 3x° — 6x + 1 = 0, aHaiiT
CYMV Ta ﬂﬂﬁ}.’f’TUE HOro KOpeHIR.

T B e e T i B i T T o

e D=(-6) - -1=386—-12 = 24. Ocrinsxn D > 0, TO
JlaHe piBHAHHS MAae€ Hﬂpem. Hexaii x, Ta x, — KopeHi piBHAHHEA.

_ b " .
3a dbopmynaMu X, +Xx, = ——, X,*X, = - 3HAXONMMO:

a |
X, +x, =0 = ;xl+x2=%. I

Bianosias. 2; %— a

Bnpaea 2. 3naiiTi KoedinieHTH 3Be1€eHOI0 KBaJPATHOIO PIBHAHHSA
x%+ px + g =0, axkmio fioro KOpeHAMH € yHcaa —3 i 6.

o Hexaii x, = -3, x, = 6. 3a Teopemoio Biera x, + x, = —p,
x *x,=q. Tomy
p=—(x,+x,)=—(3+6)=-3; q=x,-%x,=(-38)-6=-18.

Bignosink. p=-3; gq=—18. e
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§ 3. Readpamumui pieHanHi

Bnpasa 3. 3HaliTH sHadYeHHA BHpas3y ﬁ,f.rlxz - [J:l + &y }2 , e X, Ta
X, — KopeHi pipaanHA x° — 9x + 16 = 0.

e 3a reopemoio Biera x, +x,=9, x -x, = 16. Toni:
5.Jx,x, —(x,+x,) =516 -9*=5.4-81 = —61.
Bianosijas. -ﬁl s

BII]JHB.EI 4. Kopeni x, Ta x, piBHAHHA X° — lﬂ.r + = l] 3a/10BOJILHA-
0Th },rmuny 3x, — x,=—6. 3ualiTu i KopeHi Ta Koedii-
EHT C.

S ™ S s e m o e R e o e e e il

o Ea Tenpemnm BlE:TE X +.:r = lﬂ Fpaxynannm I'.llEHlﬂTL

: .lr:1 +X, = 10; ,
3x, — x, = —6, MaTHMEMO CHCTEMY PIBHAHD « 3BLIKH:
3x, —x, =-86,
{:.I:l+:1:.'E =10: {.1:1 =1: r
| 4x, = 4; x, =09.

Orxe, x, =1, x, = 9 — kopeni pisaaaasa. Toxi
c=x,'x,=1:-9=9.
Bignosiabk. 1: 9 — KopeHl piBHAHHA: ¢ =9D. o

™ ™ ™™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ o™ ™ ™ ™™ ™ ™ ™™ o ™ ™ ™ ™ ™™ ™ ™ e ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ o™ "

1. ChopmyawiiTe Teopemy BieTa nia aseleHOro KBaapar-
HOT'O pIBHAHHSA,

2. Homy nopiBHIOE cyMa Ta 100VTOK KOpeH1B KBaJipaTHOIO
piBHaAHHA ax® + bx + ¢ =07

3. Cpopmynroiire Teopemy, obepreny 10 reopemu Biera.,

i Yeno

705. Ko:xHe 3 HaBe/leHHX pIBHAHBL Ma€ KOpeHl. JHANJAITE CYMY Ta
noOVTOK IINX KOpeHI1B:
1)x*—-—6x+5=0; 2)y*+ 6y —27=0;
3) 3x*—-6x—2=0; 4)2x*+3x+1=0.
706. OquH 3 KopeHiB piBHAHHA JopiBHIOE 3. SHAHAITE Apyruil Ko-
PlHBL PIBHAHHA:
1) x*—-10x + 21 = 0; 2)z*-22-3=0.
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707.

708.

709.

110.

711,

712,

21. Teopema Bicma

Koxxue 3 HaBeleHUX pIBHAHL Mae KopeHi. AKi 3 uX piBHAHL
MawThL AoaaTHl kopeHl? Bign'emHl Kopeni? Kopenl pisHHX
aHAKIB?

1) x*—-15x+ 18 =0; 2)x*+15x+18=10;

3)y*— 15y — 18 = 0; 4)18x2-15x+1=0.
Bukopucrosywoun tTeopemy Biera, nosicuith, yoMy HaBeneHi
YHCJIA He € KOpeHAMH plIBHAHHA.

Pisnanaua ., Yncna
1)x2—11x+10=0 | 51i6
2)x2+9x+14=0 | 247
Nx:+4x-21=10 | -3i7

{12
He poas’sasyoun piBHAHHA, 3HANHAITE cyMY TA 100VTOK HOro
KOpeH1B:
1) x*+ 14x + 36 = 0; 2)x*+8x-15=0;
3)3y"—4y + 1 = 0; 4)10x*-x-3=0;
5)x*+ 1,5x=0; 6) 10z -3 =0,
He poap’sayioun piBHAHHA, 3HAHMITE cyMy Ta 100VTOK ioro
KOpeH1B:
1)x*-9x + 18 = 0; 2)x*+20x+25=0;
3)222+16z-5=20; 4)6x: —-x-1=0.
IlepeBipTe, U1 € KOpeHAMH pPIBHAHHA HaBeJeH] 4HcJIa:

1)x2—-15x+54=0; 6 1 9;
2)y*+2y—-35=0; -51 T;
3)x*+26x+1=0; -2 i -0,5;

4) 6x% — 5x + 1= 0; %i%.
IlepesipTe, UM € KOpeHAMH pIBHAHHA HABeIeH]l YHCAa:

1)x*4+3x—28=0; —-T i 4;
2YRE+1TE+60=0; 51 12;
Ny —4,5y+5=0; 2i 2,5;

o e ey
DN9x*—x+2=0; 313*
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§ 3. Readpamumui pieHanHi

713.

714,

715.

716.

718.

119,

120,

CrxnafiiTh 3Be/ileHe KBAJIpaTHe PiBHAHHA, KOPEHAMH SKOI'0 €
qYHCIA:

1)4 i 6; 2)-4ib5 3)-T7i2 4)-3i -2.
CrxiajiTe 3BeieHe KBAJpaTHe piBHAHHA, KOPeHAMH SKOTr0 €
yuCa;

1)2 i 5; 2)-2i5 3)2i-5 4)-2i -5.
«3

#i} SanumIiTh ycl mial 9Hesa, AKI MOKYTh OYTH KOpeHAMH
piBHsHEA X* + px + ¢ = 0, ARk1O:

1)g=1T1; 2) q=—3; 3)g=09; 4) g = —6.
Poap'a#iTs plBHAHHA NIIAXOM Jobopy HOro KopeHiB:
1)x*+4x+3=0; Dx—-4x+3=0;
3)22+Tz2+12=0; 4)x*—5x+4=0;
9) x2—-2x—-3=0; 6)y°— 8y —9=0;
Nx2-2x-8=0; 8)x*+2x-15=0.

. Po3p a1 TE pIBHAHHA IAXoM gobopy HOro KopeHis:
1) x2—-6x+ 5=0; 2) x2+8x+15=0;
3)y°+ 10y + 16 = 0; 4) x2—4x - 21 = 0;
Nx*+x—-6=0; 6)z2+T7z—18=0.

He poap’sayioun piBHAHHSA, 3HANOITH 3HAKH HOr0o KOpeHIB
(AKI110 KOpeH1 ICHYIOTE):

1)x*+b6x+2=0; 2Ym*-12m + 38 =0;

8) 2x* - 15x - 18 =0; 4)Bx*—-8x+1=0.

He poap’sizyoum piBHAHHSA, 3HAHJAITL 3HAKHM HOro0 KOpeHiB
(AKII0 KOopeH]l ICHYIOTH):

1)x2—-9x+ 15 = 0; 2) 3x* 4+ 20x + 30 = 0,

CrnamiTh KBajipaTHe plBHAHHA 13 LIJMMH KoedIlllleHTaMH,
KOpPeHAMH AKOr0 € YHCJIa:
12 i —1,5: 2) L ; 123; ) 2= "f_ 2+‘~'F

. CkaaalTek KBajjpaTHe pPIBHAHHA 13 IIJIHMH E-EEE{]_JII.H'E':HTEMH,

KOpeéHAMH AKOTI'O € YHCJIa.

1)-0.5 i —4: z]% i %; 3)1-v3 i 1+43.
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21. Teopema Bicma

T22, 3HalAITE KoeplIIEHTH P 1 § 3BEIeHOT0 KBAJIPATHOT'O PIBHAH-
HA x° + px + q = 0, AKImo Hforo KOpeHAMH € YHCJA:
1)-15 1 3: 2)-1.4 i 5.

723. Yucno —9 € xopeHeM piBHAHHA x- + 10x + g = 0. 3HaiigiTs
JIpPVIrUi KOpiHb PIBHAHHA 1 KoedlIlleHT q.

724. Yncno —2 € kopeHeM piBHAHHA x* + px — 6 = 0. 3HalAiTs
ApYTHil KOpiHE pPIBHAHHA 1 KoedilieHT p.

725. Yucna x, Ta X, € KOpeHAMH piBHAHHA x° — 6x — 4 = 0. 3Haii-
O1Th 3HaYeHHA BHpa3y:

1) (x, +x,)° + 2x x,; 2) Tx,x,— dx, — 9x,.
726. 3maiiiTe 3HauYeHHA BUpasy 4x, + 4x, — 3x x
X, — KOpeHi piBHaHHA X* — Tx + 9= 0.

59 AKIIO X Ta

727. 3naiifniTe aHaAYeHHA M, IJHA AKOro 100VTOK KOpeHIiB piBHAH-
HA x*+ 8x +4m + 7= 0 popisHmwoe: 1) 15; 2) 19,

128, 3HanalTe ycl 3HadeHHA b, 1A AKHX cCyMa KOpeH1B plBHAHHSA
x° — 5b°x — 4 = 0 gopisaOE 20.

o | ! IlarepakTuene sapnaausa 20
:

Teopema Biera

{{a

729. Pisusinua x°* + px + 8 = 0 mae gonarHi KOpeHi, OUH 3 AKHX
v 4 pasu Ginemuii 3a gpyruil. 3HalAiTh KOpeHi piBHAHHA TA
KoedimienT p.

730. OpuH 3 KopeHiB piBHAHHA x° — 5x + ¢ = 0 6inemInit 3a Apyrui
Ha 4. 3HANITE KOpeH]l pIBHAHHA TA KOoe(hIllieHT 4.

731. KopeHi x, Ta x, piBHAHEA X — 10x + b = 0 3a10B0JILHAIOTE
ymoBy x, — 3x, = 2. 3HaiigiTe 1i KopeHi Ta KoedinienT b.

732. Pipaannsa x* — 2x — 5 = 0 mae kopeni x, Ta x,. He poas’aay-
IOYH pIBHAHHA, 3HAHAITh 3HAYeHHA BHpa3y:

1 | 1 9 9 9
1} : E‘I' }{ 1 ]{ o ]!
3) IIE+J:§; 4) (x, —x.)%.
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133,

Pieasansa x* + 8x + 5 = 0 mae kopeni x, Ta x,. He poas’aay-

I0YM PiBHAHHA, 3HANHAITE 3HAYCHHA BHPA3Y:!
3 2 2 3 X X
1) 0, +2, %53 2) L+-2,
La X

734. CknaziTe 3BejleHe KBAlpaTHe piBHAHHA, KOpeHi siKoro Ha 2

739.

736.

737.

738.

739.

Oinkmi 3a BignoBiAHI KopeHi piBHAHHA x* + Sx — 2 =0,

Bnpasu 048 NOBTMOPEHHA  ce— @& ﬂ

PoaknagiTe HA MHOKHHKH
1) —oa"— 2% — 20: 2) x*—4x + bx — 4b.

CopoeTiTh BHpAas:
5a—a’ a+1

a’-10a+25 5-a’

m-—2

—m" +2m: 2)

Poas’'sxiTh cHCcTEMY pIBHAHB:
-3y ="T; -20y +1)=xy;
1) {x 3y =T; 2) {Iz Wy +1) J:H
3x + 8y = 4; x —-y=(x+1)".
I3 aBOX BHHOrpalHUKIB NLOTO poKYy 310pann 300 1 BUHOrpa-

ny, a Topik — 290 . 3HaiAiTE IA0MY KOMHOIO BHHOrpA-
HHUKa, BHKOPUCTOBYIOYH JaHi Tabamii:

¥YposxkaitnicTs BUHOrpaay, 1,/ra
Ilsoro pory Topik
1-11 BHHOTpagHHUK 200 220
2-1 BUHOT'PDaJSHUEK | 250 220
Homi pryume - w

loryounck go maremaTuyHOro TypHipy, Map’'saHa 3a 5 aHiB
poa3B’'a3ana 31 aagagy, A0 TOro X KOKHOIO JHSA BOHA pO3B’ f-
ayBana Oinbkie 3aja4, Hi¥ MoNepeHLOr0, a 1’ ATOr0 — yTpH-
gi fineme, Hixk nepmoro. CkinsKH 3anay poas’azana Map'a-
Ha 4eTBepToro JHA7

© KpaBuyk B. P. Ta iH.
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. i! InTepakruBie 3apganus 18 caMonepegipeu 6
3

Jasdanna dar camonepesipru Ne 6

Keaagparnl pisaaauaa. Teopema Biera

3aBaaHHA A camonepeBipkn N 6

ITowamkosui pieens
CKiTEKH KOPEHIB HEe MOMe MATH KBAJ[pATHE piBHAHHAT

A Opun b JlBa B Tpu I' onuoro

fxa 3 HaBeneHHUX piBHOCTEH M0N0 JHCKPHMIHAHTA KBAIPATHO-
ro pieaaHad 3x° + 2x — 1 = 0 € npaBuaLHOW?

AD=2*-4-(-1) B D=22-4-3-1

B D=22+4-3-(-1) ' D=22-4-3-(-1)
Poas’sxkiTh piBEaArHEA y* — 2y = 0.

AOD B 0; -2 B 0; 2 I' 2
Poar'skiTh piBHsEEA x° + Tx — 8= 0.

A1l;8 b 7;8 B -8;1 I' —1;8
SHaANAITE cyMy KOpeHiB pisaaHuaa x*+ 11x + 30 = 0.
All b 11 B 30 ' -30
flxe 3 HaBeeHHNX pIBHAHL HE MAa€ KOpeHI1B?
Ax*+6x-10=0 B x*+6x+9=0

B x*x+6x+8=0 I' x*-6x+10=0

Cepedniil pieenn

YcTaHOBITE BiiOBIAHICTD Ml piBHAHHAMH (1-3) Ta IXHIMHEA
kopenamu (A—JI).

1 2x*-8=0 A =2:-0,9
2 x*—-4x-12=0 b -2;0,5
3 2x2+5x+2=0 B -2, 2

I -2:6

n —6; 2

JdHaliliTe yei sHaueHHSA 4, AAd SAKHX 3HAYEHHS BUpasy
a* — da pnopisHIOE 24,

A -3 B -3;8 B 8 I -8: -3
© Kpasuyk B. P. Ta in.
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§ 3. Readpamumui pieHanHi

9.

10,

11.

12,

13.

14,

15.

16.

17.

18.

KopenaMu AKOro 3 HaBeJleHNX pPIBHAHL € upcaa —91 47

A x*-bx+36=0 B x2-5x-36=0

B x*+5x+36=0 I' x¥*4+5x—-36=0

SHalniTE N0OVTOK KOpeHiB piBHAHHEA 5x° —4x - 2=0,
2 2 _2 4

A -2 b = B - r =

Hocmamuiil pieens
Poap’siaiTs piBHAHHSA:

1) ﬁr2—31+%=ﬂ; 2) (x + 3)(2x — 1) = (x + 1)2.
SHaliliTh KOOpPAMHATH TOYOK nepeTHHY rpadikis dyHRIiN
y=x*tay=1,6x+1.

3HAHNITE 3HAYEHHA BHpAasy Erl:cf, +3.1:f’.rﬂ, AKINO X, Ta X, —
KopeHl piBHAHHA 3x“ + 6x —2 =0,

Yucno —5 € kopeHeM piBHAHHA x° + 2x + g = 0. 3HaiaiTe
NpYruil KOpiHb pIBHAHHA i KoedlIlieHT (.

Bucoxui pisenb

Ilna AKUX 3Ha4YeHb a piBHAREA x* — (@ + 2)x + a + 5 = 0 mae
ONWH KOplHE?

Po3s’a#iTh pIBHAHHA:

1) x* —2[x|-15=0; 2) (222 —Tx+3)V2—x = 0.
3HailfiTh 3HAUEHHs BUPasy x, +X,X,+Xx,, AKIIO X, TA X, —
KOpeHi pisHaHHA X~ — 5x — 2 = ().

SHaAUITL 3HAYEHHA ¢, JJA AKOr0 OJHH 3 KOpeH1B piBHAHHA
x*—2x + ¢ = 0 menmuii Big gpyroro =Ha 6.

© KpaBuyk B. P. Ta iH.
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22. Keadpamuuli mpuvaen

KBAJIPATHHH TPHYJIEH

1. KsaapaTanii Tpuuies Tta ioro Kopeni. Poarnsuemo KBa-

nparHe piBEAHHA ax® + bx + ¢ = 0. Horo siBoio YacTHHOIO € MHO-

roujied Apyroro creneHs 3 ojmien aminHow. Taxumii MEOrouneH
HA3UBAIOTE KEAOPAMHUM MPUYIEHOM.

l Oznavennsa. Keadpamuum mpuyienom HA3HBAWTE MHO-
rouied Buay ax® + bx + ¢, ne x — aminna, a, b i ¢ — geaxi
Bijomi unena, 1o toro & a # 0.

Hanpugnang, x** - 4x+3,2x* 4+ 3x+ 1, -x*+x+ 1,5 — kBa-
APAaTH] TPHUYJIEHH.

JHaUueHHA KBAJIPATHOrO TpH4JIeHA X — 4x + 3 ana x = 1 gopis-
Hioe Hy10. KamyTs, 1o uncno 1 € kopeHeMm 1LOr0 TPHUIIEHA.

| l Osnavennsn. Kopenem kBagpaTHoro TPHWIEHA HA3HBAIOTH
= 3HAYeHHA 3MIHHOL, JIf8 AKOT0 3HAYEHHA TPHYJIEHA JOPIBHIOE
HYJII0,

II1ob amaiiTH BCl KOpeH]1 KBaJpaATHOrIO TpHYIeHa x° — 4x + 3,
norpibHo po3s’asaTH piBHAHHA X~ — 4x + 3 = 0. KopeHaMu pis-
HAHHAA € yucaa 1 i 3, ToMmy KBaipaTHHH TpHWIeH x° — 4x + 3 Mae
aBa KopeHi: 11 3.

HNuckpuminanTt D keagpaTtHoro pisasaaas ax” + bx + ¢ = 0 mazn-
BAlOTh i duckpuminanmom keadpammnozo mpuuiena ax® + bx + c.
Armo D > 0, To KpagpaTHHUH TpHUWIeH Mae ABA KOpeHi, SAKINO
DD = (0 — oanH KOplHE (aD0 no-1HIIOMY JABa plBHI KOpeHl), AKIIO
D < 0, To kBagpaTHHN TpHYJIeH KOpPEHIB HEe MaE.

2. Poaxnananaa KBaJpaTHOrO TpHYJeHa HA MHOXKHHEH. Po3a-
KJIAEMO KBAJAPATHHIA TpHwIeH X° — 4x + 3 HAa MHOXXHHUKH CIIOCO-
Oom rpynyBaHHA:

x2-4x+3=x*-x-3x+3=x(x-1)-3(x—- 1) =
= (x — 1)}(x — 3).

ITogasmm TpuuneH x° — 4x + 3 v Buraani nodbyrey (x — 1)(x — 3),
KayTh, 1[0 [leld TpUWIeH PO3KIANHN HA AiHIlUHI MHOMNCHUKU X — 1
Ta X — 3. 3BepHEMO yBary, mo B 1o0yTKy (x — 1)(x — 3) uncna 1 i
3 — KopeHi TpHuJeHa x°— 4x + 3, AKWI MH pO3KJIAJAH HA MHOMK-
HHKH,

© KpaBuyk B. P. Ta iH.
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§ 3. Readpamumui pieHanHi

SB'A30K MId KOpeHAMH KBaJpaTHOro TpH4ieHa 1 Horo poa-
KJIaJ0M Ha JIIHINHI MHOMHHWKH Jae Taka TeopemMa:

l Teopema. Hrkmo x, Ta x, — KOpeHI KBAJPATHOTO TpH4YJeHa
p 55 ax® + bx + ¢, TO

ax*+bx +c=alx — x)x — x,).

Hosedenna. KopeHi x, Ta x, 1aHOro TpUWIeHA € KOpPeHAMH
KBaJIpaTHOTro piBHAHHA ax” + bx + ¢ = 0. Tomy 3a Teopemoio Biera

c
5 a a
3BiAKH

D e (g+3,), E=xx

( 1 27 a R &
YpaxyeaBUIH 1l piBHOCT], MATHMEMO:
ax°+bx+c= 4:1(17E + 24 +£) = ﬂ(f —(x, +x,)x +IIIE) =
a a

= a(f - X, X — Xy X + X, %, ) = a(x(x—2x;) - 2x,(x - X)) =
=glx—x, ) (x—-x,). ®
Poarnssemo kBajgparHuil rpuunen x° + 2x + 3. Bin He mae
KOpeHiB, 00 D= 2°—4-1-3 =-8 < 0. Ileit TpH4NeH po3KJIacTH Ha
NIl MEOMHHKH He MoxHAa. (AxOH floro Mmo:xua OVJI0 NOATH ¥

BUIIAAL Jo0yTKY (x — mNx — n), Touncna m i n 6yan 6 KopeHAMH
TpH4YJeHAa, a BlH KOpeHiB He Mac. )

¥aaranl, AKI0 KBAJIPATHAH TpH4YJleH He Ma€ KOpeHI1B, To Horo
HEe MOMKHA PO3KJIACTH HA JiHINHI MHOMHUKHN.

Ilpuxknadu pose’'a3aHHa énpas

Bupaepa 1. PosknacTn Ha JiHINHI MHOMHHKH KBaApaTHHH TpH-
YJIeH:
1) x* + 5x — 14; 2) 2x* - 3x + 1: 3) —x* + Bx — 186.

s Poss’sikemo piBHaHHA Xx° + Dx — 14 =0:

D=5-4-1-(-14)=8,; 1, =297, 5, -3+

Orxe, x*+bx—-14d=(x+ T)(x - 2).

© KpaBuyk B. P. Ta iH.
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22. Keadpamuuli mpuvaen

o e e e T R e o e — Ve e . ™ - e ™ e e o ™ ™ e e e e e e . oV e o o e

2) Puan AAEeMO ]‘.I-IBH;E[‘.ELHH Exﬂ - 3:: + 1 0:

3-1_1 3+1
DA =k 2 dms g =Btmny S0 ],

Toni 2x*-3x+1= E(;r ~ —){:r 1) =(2x-1)(x-1).

3) Pose’amxemo piBaaAREA —x° + 8x — 16 = 0;
D=8"-4-(-1)-(-16)=0; x,, = 2590 = 4

N
S

PiBHusaHHA Mae ABa plBHI KOpeHl, TOMY
-x2 4 8x-16=—(x—-4)(x-4)=—(x- 4}3

Bnpaga 2. CkoporaTi apid
@ Pnaﬂn&nemu HB&II‘.P&THHE Tputmeu xi- 2.1:: B Ha MHOKHH- !

Kn. Kopenamn plBHHHHﬂ x*—2x—8=0¢euncna—2i4. Tomy
-2x -8 =(x+ 2)(x — 4).

x+8 _ 4Hx+2) _ 4 i
| S e (x+2)x—4) x4 "

1. lllo masuBawThE KBagpaTHUM TpudiaedHoMm? HasemiTs
NPHKJIAAH KBAJAPATHHX TPpHYJIEHIB.

2. [llo Ha3MBaWTh KOPEHEM KBaJpaATHOrO TpuujaeHa?

3. 3a AK0K (GOPMYJI0K MOMHA PO3KJACTH KBaJpaTHHM
TpUUJIeH Ha JiHIHH] MHOMHUKHAT

4. V axomy BMNAAKY KBaJpaTHHI TpUYJIeH He MOXHAa
PO3KJIACTH Ha JIHINH]I MHOKHHKRA?

{lYenmo

740, iK1 3 HaBeJleHNX MHOTI'OYJIEH]B € KBaJIpaTHHMHM TpHYJIeHAMH
1)2x%+x-1; 2)—-k*- 3k + 2; 3)32+2x+ T;

4)3x*—3xr—4x* 5)y+0,4y—1,2: 6) -122—2+17

8

741. flki 3 uucen —1, 1, 3 € KOpeHAMU KBaJIpATHOI'0 TpHYJIeHA
x&—2x—=37
742. Koperamu KBajpaTHOro rpuunesa x- + 2x — 3 € uncna —3 i

1. ¥lkni 3 HaBeleHNX BHpAa3lB € pO3KJAaJ0M IBOTO TpHYJIeHa
HA MHOKHHKH:

1) (x — 3)(x + 1); 2)(x—3)(x—-1); 3)(x+3)x- 1)?
© KpaBuyk B. P. Ta iH.
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§ 3. Readpamumui pieHanHi

{12

743. 3uaiiniTs KopeHl KBAIPATHOI'O TPHWICHA:

1) x*—8x — 9; 2)2*—12z24+32; 3)3x*+ 2x + 3.
744. 3uaiigiTe KopeHl KBAAPATHOIO TpHWICHA:

1) x*+ 3x — 4; 2) x*— 8x + 16; 3) 3y- — 8y — 3.
749. # "ln MOYKHA POSKIACTH HA JIHIIHI MHOKHHKH KBaJpaT-

© HHH TpHWIeH:

1) x*—4x—12; )yt + 2y + 2; 3)2x*—Tx + 47
746. PosknazaiTes Ha JIHIHH]I MHOKHHUKN KBaJIpaTHHHA TPpUYJIeH:

1) x2 — 6x + 8; 2) x2+ 8x + 15; 3) y* + 2y - 8;

4y m®*—4m — 5: 5) 2x* - bx + 2: 6) 32—z - 2:

7)3x*—6x + 3: 8) —y* — 2y + 8; 9) -2x* 4+ 3x - 1.
747. PoaxnamiTs Ha JiHIHH]I MHOHHKH KBaJApaTHHI TpHYJIeH:

1) x*—4x + 3; 21+ y—12; 3) 2x*+3x — b;

4) 4k* + 8k + 4; 8)—-x*—4x+ 5; 6) -2z + 2z + 8.
748. Cxoporits apib:

a‘+a-2 =8 . m*—6m+9

Vg VN F s VT m-3

749. CroporiTh apib:
b-2 . y'-3y-4
2 b*+2b-8° °) y—4

'%., l! IlnTepakTuane zapaaansa 21
]

Kepaapatauii TpuuiieH

790. PoszxknaniTe Ha AiHiMHE] MHOMKHHUKHY KBaJApaATHHH TpHUIeH:

1) x* —4x — 2; 2)0,5x* —-38x+ 4;
3) -0,2y* + 0,5y + 0,7; 4) %xﬂ+x+§.
751. Poagrnanite Ha AiHifini MHOKHHKY KBaJApaTHU TpHWIeH:
Dxt+2x-4;  2)0502-2x+2  8) X -Tx+l.
792. CroporTiTh AplD:
1) 2::; : fg_ﬁ; 2) ﬁx‘;;ﬁj:: 1.

© KpaBuyk B. P. Ta iH.
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798,

761,
762,

22. Keadpamuuli mpuvaen

3) —Tb+10 _ 1) 4dx* +4x-3
b*—lﬂb+25 4x* —8x+3
. Croporirs npib:
3a-3 k* +k—2
1)- - 2
}a 2,8a-4" }2k2+3k 2’
C 2x* +3x-2 .
. CroportiTs ipib - 1 3HAUAITH HOI'O 3HAYeHHA, AKIIO
2x° +5x+2
x=—-0,4.
: .. b*+8b+16 .
. CropoTiTh Ap10 —— 1 3HaNJIThL HOro 3Ha4YeHHHA, AKI0
2b° +Tb—4
b =10,6.
. CnpocTiTe BHpas:

c+6c 2

2 .
) c*+Tc+6 c+1

}Em +Jdm — E_Em -1
m>+m-2  m-1’

. CopocriTs BHpa3:

-1 2b4+12 y+4y -5
1) g ; 2) 2y+5- ,
}b2+5b—ﬁ b+1 ) 2y y-1
{{4q
CnpoecriTh BUpas:
5 - -
b b2+4b 12 2+6 b-2’
z} 1[ k-1 8 ]
kE+3 \KFP+4k+3 K +12k-_3
3 2 a—3
. CnpocTiTh BH 33( ) .
. : a’+2a-3 a*-1) a+3
. Illobyayiire rpadgik pyHKIIL:
~EE=2 _ 3:i:+1
Dy x+2 2y 1 i
[Mo6ynyiite rpadik pyHril y = X" ; E +3

PoaxnaniTe Ha MHOKHHKH MHOTIOYIeH:

1) x* —ax - 2a*: 2) 2x* + Sax + 2a°.

Brasziexa. 1) Poariasaesre MHOrouneH x° — ax — 2a° A KBa-

ApaTHHH TpHYJIeH 31 aMiHHOW X i Koedinienramu 1, —a Ta —2a°.
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§ 3. Readpamumui pieHanHi

163

764

765.

766.

767,

. PoakaagiTe HA MHOMKHHKHN MHOrowIeH x° + 4bx + 3b%.
2 2

g + 3ﬂﬁ+22_ 3

a —ab-—-2b

Bnpasu daa noeamopenun

. CnpoeriTs Bupas

O e

PoaxknaniTe Ha MHOKHUKH,
1) 2x* — 8x%: 2) P + 2y —y - 2.

Poas'stzkiTh piBHAHHSA:
. T X i .-
D azv6 ~ % = T

bank aae miagnpuemuesl Kpeaut 150 000 rpa Ha plk 31 cTas-

K010 8 7 pluHHEX. CKINIBKH 'DHBEHL MA€ NOBEPHYTH IMANPH-
eMellk DaHKOBI yepes pik?

768. Ilepmy noloBHHEY AHCTAHIII] BeJIOCHOeAHCTKA IXasa 31 mBu-
Kicrio 27 km/ron, a apyvry — 3i meuakicro 33 kM /roj. 3Haii-
IiTh cepeHI0 MIBHAKICTE BeJJOCHIIeJHCTKH.

769. V neakiit komnanil € 5 giruar i 4 xaonnoi. Yn Mmoxe craruca
TaK, 10 BCl [IBYATA 3HANOMI 3 PI3HOKW KLIBKICTH XJIOILIIB,
a BCl XJIONIII — 3 TIE CAMOIO KIJBKICTIO AiBYAT?

Hixaso anamu _,1_‘&-!/

Murona YaHrROBCBEMH — BHIATHHI
VKpalHCEKHMH MaTeMaTHK, Nejaror, rpoMaj-
cekuil misu. Moro HavkoBi mociimxeHHS
cTOCYIOTHCH 3neDlasmioro anredpu i Teopll
yHuce.

Murona YalikoecsKHil 3po6HB BaroMuii
BHECOK YV po3poDKy yKpalHChKOl MaTeMa-
THYHOI TepMiHoJoOril, € aBTopoM DaraTeox
HAYVKOBO-METOAHYHHUX podliT, cepell AKUX Be-
IUKOK NONYJAAPHICTIO KOPpUCTYBaBCA nocid- (1887-1970)
HHEK AJA BUHTeNiB 1 eryvaedTis « KBagpaTHl plBHAHHA», AKHN
nic/d Neplmoro BUIaHHA 0yJi0 nepeBHIaHO.

Iomipryime
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23. Pigsnannia, Rxi ssodamecs do keadpamuux

B PIBHSIHHS, AKI 3BOJIATHCA 10 KBAJIPATHHX

1. /lpoboei panioHaasHi piBHAHHA. Po3B’A3yBaHHA JleAKHX
ApoDOBHX pAaliOHANBLHHX PiBHAHL 3BOJHTHCA O PO3B'A3YBAHHA
KBaJ[pATHHUX piBHAHL. PoariasiHeMo NpuKIa.

x+1 __ 12
r—1 x+2°

Pose azanna. 3peieMo jJjaHe plBHAHHA A0 pIBHAHHA, JIlBa 4a-
CTHHA AKOro € apoboM, a NpaBa — HYyJeM:

x+1 12 _,. (x+1)(x+2)-12(x-1)

IIpuxknan 1. Po3s'saszaTn piBHAHHEA ——

=1 x+2 7 (x—1)x+2) =9
x'+2x+x+2-12x+12 e x -9x+14 _
(x-1)(x+2) (x—1}x+2) :
SHalleMo 3Ha4eHHA X, AJIA AKHX YHCeJIbHHUK JApo0y A0plBHIOE
HYJIIO:
xX*—9x4+14=0; D=(-9)V—-4-1-14 = 25;
9-5 9+5
L s i

Axmo x = 2 abo x = 7, To 3sHamMeHHHE (x — 1)(x + 2) He nopis-
HIo€ Hyn0. OTike, X, = 2, x, = 7 — KOpeHi piBHAHHA.
Bignosiae. 2; 7.

2. BikBajipaTHi piBHAHHA.

| ) Osnauenns. Pipasans suay ax® + bx*+ ¢ =0, ne a # 0,
HA3HBAIOTH DiKGadpamuum PLEHAHHAM,

3a gonomorow zaminm x* =t (rogi x' = t°) 6ikBagpaTHe piB-
HAHHA MOMHA 3B€CTH JI0 KBaJpaTHOrO pisHaHHSA at® + bt + ¢ = 0,

IIpukaan 2. Poss’asaTn pisaanaa x* — 6x* + 8 = 0,

Poze’'azanna. 3pobumo saminy: x- = t, BiagnocHo aminHOI { Ma-
EMO KBaJpaTHe PIBHAHHA:

- 6t+8=0.
KopensaMu 11010 piBHAHHESA € yucsaa 2 1 4.
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§ 3. Readpamumui pieHanHi

IMosepralouncsk Ao 3aMiEd x° = t, MATHMEMO:

1) x=2; aBigkn| x, = —-.I'E; X, = x@;

2) x*=4; spigkm x,=-2; x, = 2.

Bignmosiae. —2; —-JE; JE: 2.

Poas sizyoun DIKBajipaTHe piBHAHHA NpHKJIaAy 2, MH CKOpH-

cranucda saminoo x° = t. ToMy KaKyTh, 110 e piBHAHHA pO3B’'A-
3AHO Memodom 3aMiHU 3MIHHOL.

3. Poap’asyBaHHs piBHAHE MeTOOM 3aMiHM 3MiHHOL. Mero
3aMiHH 3MIHHOI MOHAa BHKOPHCTOBYBATH NPH pOo3B A3VBAaHHI He
nunie BiKBaZApATHUX piBHAHL. PoarnsHeMo nNpHKaai.

Ipuknan 3. Poas’'szaTn piBHAHHA
(x2—3x)F+2x*—6x—-24=0.
Poss asanna. SanumeMo piBHAHHA V BATJIAIL
(x*—3x)*+2(x*—3x)—-24=0.

Hexait x* — 3x = {. BignocHo 3aMiHHOI { MaeM0O KBaJIpaATHE piB-
aauuEd t2 + 2t — 24 = 0. Horo KOpeHAMH € uncnat, = -6, t,= 4.

¥ paxyBaBIlIH 3aMiHy, MATUMEMO:

1)x2-8x=-6; x*-3x+6=0; D=(-3—-4-1-6=-15.
Ockinekn D < 0, To plBHAHHA KOpPEeHIB HEe Mae.

2)x*—38x=4; x*-3x—-4=0; x,=-1; x,=4.

Binnosiak. —1; 4.

Ilpuknadu poze’'azanna enpas

B 1. Posg’ j x __4 _5
ﬂpﬂ.ﬂﬂ 03B H34TH pEBHH_HHH > --2 I‘! Er = 7
___________________________________________ ST
R —§=ﬂ; x"—4 5{::—2]:“!
x-2 x(x-2) =x x(x—2)

x’*_.ﬁ;.;+ﬁ_ﬂ_ x'-5x+6=0; *
x(x—-2) " x(x-2)20:

BianoBijk. 3. @

L ™ ™ ™ ™ e " o —" s w— — S " = — " - ™ ™ ™ ™ ™ ™ ™ e —— = T— o — T e e e com—" e m— - — e e e——" co— -
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23. Pigsnannia, Rxi ssodamecs do keadpamuux

Bnpaga 2. Poar’s3aTu piBHAHHA X — 2Jx —8=0.

- c— Co— B o - - TS WS S CEETTEES CEESEET CEN CHEESC EETTEN CHENSC MN CEEN CET ST DNS M DENT M D s o o e -

e Hexan \E = t, Toai x = t°. EmHucHn 3MIHHO] { MAEMO pP1B-
HAHHA {* — 21 — 8 = 0, KOpeHAMH AKOro € unucna t, = -2, t, = 4.
VYpaxyepaBimu 3aMiHy, MATUMEMO:

1) Jr=-2 PIBHAHHSA KOpPEHIB He Mae;

2) Jx =4; x = 16.
Binnosiab. 16. »

L P S e L LI e R R T e L s

1. fxe pisHauEA HazuBaloTh GiKBagpaTHUM?
2. flk poas’asyioTs O1KBaJpaTHe PIBHAHHA?

i ¥ero

770. flxi 3 HaBeleHUX PIBHAHL € OIKBaJPATHHMH PIBHAHHAMM:

1)x*—4x+ 5=0; 2)x*+9x*-14=0;

)2+ y*+3=0; 4)x*-2x2-1=07

({12

771. Poar’s:xiTs DikBANpPATHE PIBHAHHAS

1)x*—5x*+4=0; 2)x*—Tx*—18=0:

3)x'—-Tx*+12 = 0; 4) y* + 6y* + 8 = 0;

5 2x*-Tx*-4=0; 6)dx'—-5x°+1=0.
772. Poap'axiTe DiKkBaJpaTHe DIBHAHHA!

1)x*—-3x2—4=0; 2)x*-10x2+9=0;

x4+ x2-6=0; 4) 3x*—-2x:2-1=0.
1719. PEEE;H}HiTL pPIBHAHHA: 2

1y ko 9y 2-—32 _ o

) x+4 O ) z—3 %
¥ —5x+4 .. y +y—6 _

3) T & 0; 4) -2 = ().

T74. Poar axiTh piBHAHHA:
y'—8y+T x'+2x-3 _
9 y+T =9; 2) x—1 0.
1719. Poas AT pIBHAHHA:
2
x* 100 _ y -4y y+2 _ .
1) x+5 x+5 v 2) y—2 y—ﬂ -9
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§ 3. Readpamumui pieHanHi

52° _ 20z
3]2—4 z-4'

{76, Po3s aAI1TE pPIBHAHHA:

2
) xr-6 x-6 0;

T77. Poap’ axiTh piBHAHHA:

2
1y X —9x _ o,
: x—3 %

AT

£
5) 13 .2 _ o,
x—3 X

178, Poas'amiTs piBHAHHA:

s
1y X +9% _ 44.
) x+1 :

3) y+ﬁ=i:

Y

2
x _x+12
4]r+3 x+3
2) 2*+7z _22-6
z+4 z+4
9 3‘I+2—.1:;
r+2
12
4) y—1=—7;
)y =
E‘J X e lﬂ
X — X+
2x—15
oy &X—1o _ _.
) x—6 %3
x+10 _ 4
1) x-2 x

PiBaannda, 9Kl 3BOAATHCH 10 KBAJAPATHHX

- h InrepakTHRHe 3aBiannn 22
]

779. Po3s’skiTh piBHAHHA:

2
1] A 1—.1:—12 Iﬂ;
x -16
EIE+9I—5=B_
E §
x +0x+5H

180, Po3B’'amxiTh piBHAHHA:

2
1) 2x ‘}_1_-1':_.1'_5 =0
4x” -1

781. Poap’axiTs pilBHAHHA:

2

x° -4

x—2 _ 3 .
VT sl

E_ P
E} Hy .éﬁy 2=|['_'_|;
3y~ +y
2x"-5x+2 _
(2x—-1)(x—2) '

4)

2
2) 3.5’2*35‘2 = 0.
y —y—6

2x-1 _
2) 2x+3

4 Y+8 _ 3y
2y+1 2y-1

x-—2:
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23. Pigsnannia, Rxi ssodamecs do keadpamuux

782, Poap’ AxiTh piBHAHHA:

2x* +x-12 By-5 9y
1) x+2 e 2) y y+2°
783. 3HaligiTe vel agaveHHda b, 1nd AKUX Apodn Fi—l- i b;bl Haby-
BAIOTH TOT'O CAMOTO 3HAYEHHA.
T84, 3naiiniTe yei 3HAYEHHA @, QA AKHUX 3HAYEHHA Ipoby :2__55
JIOP1BHIOE 3.
785. Poas’'sxkiTh piBHAHHA:
1 2 _ 2 z-10_ ..
1) x+1  x+3 1 =) z—3 z43 %
2x+6 3 x 4 Y
3 = : 4) — R = 2-
}.:-: -2x =x -2’ }yg—ﬁy+9 3-y
y—2 y+5 _ ﬁ. X _ . B 2 _
°) p+1  y-1 -1 2 1-3_4+2—.1: x+2 2
786. Poap’ aA:KiTHL pIBHAHHA:
3 SR x x+2_
1) y—2+y+2_2’ )T zas W
z-30 z _2 x-9, 12 % =
3) 22—52+z—5 z 1) J:—1+.::+1+1—.1r:" .

787. Poap AKiTL piBHAHHA:

1) x*—-5x=0; 2)4x* —3x*—x=0.
788. Poap axKIiTh pIBHAHHA:

1) 2x% — 4x = 0; 2)x*-11x*+ 30x = 0.
789. Po3s'saxiTh pIBHAHHA:

1)2x*—9x2+ 4 =0; 2)x*—-38x*-18Bx=10;

3N(x—4)-3(x—4)—-4=0;
4) (2x + 3)* —10(2x + 3)*+ 9=0;
5) (¥* —y)* + 2(y* —y) — 8 =0;
6)(x*—2x+ 22— 3(x* - 2x + 2) = 10.

790, Poap’axkiThL pIBHAHHA:
1)4x* - 1Tx2+4=0; 2)x*+8x*-9x=10;
N(x+2)-2(x+2¥-8=0;
) (x2 -1 —-11(x2-1)+ 24 = 0;
5(x*+x+1)P-2(x*+x+1)=3
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§ 3. Readpamumui pieHanHi

791. 3uaigiTe HalilMeHIIKA KOPiHL PIBHAHHSA
(x+ 8)—2(x+5)Y—3=0.
792, 3naiaiTs HaHOLILIIKMH KOplHL piBHAHHA 2x* + 5x* -3 =0,

(e

793. Poas’skiTs piBHAHHESA!

3 5 10
1 = =0;
) X = 9 x° +9x El i

x—4 J:'i" 1
*_3+—-10 x+2.r5

3) ____x+5 10 _ 15

e — —

X +2x+1 1-x =x+1°

794. PoaB ' sskiTh piBHAHHA:

2 3 2 .
1}I+3 x=—9+.r2 3x 0;

2 Tx 14 N
%) x5 "%+3  P-2x-15 2

2) =2

2
795. BualigiTs yci 3HaueHHA @, A AKUX PIBHAHHA * —2x-3 _

: x+a
Ma€e OJlHH KOplHB.
796, 3aiiniTe ycisHayeHHAD, ANAAKHX DIBHAHHA —; x—b =0
x“+4x-21

He Ma€ KOpeHIB.

797. Poas'sxiTh piBHAHHA:
D2x*+x+1)2x*+x+3)=8;
2Y(x2=-5x+ T —-(x—-2)(x—-3)=1;

x+1 x+1 s
3;(1 3) -7 241410 = 0;

2

x x+6 _
4) et o 2.

798. Poas'axiTs piBHAHHAA:
1)(x* 4+ 5x)(x*+ 5x — 2) = 24;
2) (x*— 3:::}"3 -(x+ 1)(x — 4)= 16;

x+2\° X+2 o
3](1: 1 +2- ' 8=0,

799. PosknaniTes Ha MHOKHUKHY BHpas a* — 10a® + 9.
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800.

801.

802.

803.

Hixaso anamu —*-m,!,f’

piBHAHHA Yepes ioro Koedinienru. Tpusanuii yuac MareMaTu-
KW HaMaraJucda BEMBECTH 3arajkHY (hOopMyay AJA KOpPEeHIB Ky-
DiuHOro plBHAHHA — pIBHAHHA BUAV ax®* + bx*+cx +d =0, ne
a0,

23. Pigsnannia, Rxi ssodamecs do keadpamuux

Poas’axiTh piIBHAHHSA!

1) Vx®-3x+5 = 3; 2) x—6vJx +5=0.
Poas’saxiTh piBHAHHSA!
1) Vi +4x—1 = 2: 2) x+Jx-6=0.

Bnpa6éu 0ns noémopenns

@ X

CopocriTs BUpAas:

1) 7v2 + 58 —3v32; 2}(J§+J§)[ﬂ—ﬁ).

dab a—b
a+b a+b
¥ 100 r arig emopoguau € 200 mr sitamiay C, a 8 100 r arin
ManrnHA — 2o Mr (1 Mr = 0,001 r). llobosa noza BiTaminy C
naa yuHs/yueHuni 8 kaacy cragoBuTh 10 mr. CRinsKH rpa-
MIB ATllJ] CMOPOAMHM NOTPIOHO CHOHUTH, 110D 3abezanedynTH
0 qoboBy goay Bitaminy C? CKinbKH rpaMis Arig MalIunHH?

=a-—~b.

JloBelTs TOTOMHICTE (u - - b):

. Munpos ra Irop nouann ogHOYacHO pyXaTHcA Ha CKelTax Hasy-

cTpid oguH ogHOMY. Ilpoixasmu 500 m, Mupon ayerpis Iropa,
AKWIl Ha Heil vac npoixas 600 m. 3uaifigite menakicrs Mupo-
Ha, AKINO BoHa Ha o0 M/XB MeHIIa Bl mBHAKOCT] Irops.

. Poap'saizaBimu piBHAHHA, BaleHTHHA ojepasia YOTUPH KO-

peHxi. [lobyToK ycix KopeHiB gopisHioe 360, a AKmo 1X 3ann-
CATH B NNOPAJAKY 3pOCTAHHA, TO KOXMHHH HACTVIIHHH KOpPlHEB
Oyae Ha 1 Ginemmm 3a nonepearii. 3HalAITE HaliMeHIITHI
KOpIHEL pIBHAHHA.

PdopMyIa KOpeHiB KBaJApaTHOIO PIBHAHHSA BHpaXKae KopeHi

© KpaBuyk B. P. Ta iH.
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§ 3. Readpamumui pieHanHi

Tary dopmyny dyno orpumano B XVI er. 3apas BoHA BifoMa
Ak gopmyna Kapdawo 3a im’am iranificekoro yuenoro Jxupo-
namo Kappano (1501-1576). 3rogom Jliogoeiko @eppapl (1522-
1565), vuens Kapaano, aHaifios cocid po3s’A3yBaHHA piBHAHL
4-ro crenesda.

Hiase l'enpik
Kapnauno Abean

Ilporarom maite TpbOX HACTYIIHHX CTOJIITH CIIPpODH MaTema-
THKIB 3HaHTH GOopMyJIH AMA KOpPeHIB pIBHAHBL II'ATOr0 1 BHIIHX
creneHis Oyviau Hesganumu. JInne va nouarky XIX eronirra Hop-
pe3bKuil marematuk Hinke lenpik AGens (1802-1829) nosis, 1o
He 1cHYE 3aranbHux dopMyJ, Kl BHpa:kKanH 0 KopeHl TaKHX piB-
HAHL Yepe3 1XH]1 KoedlleHTH 34 JONOMON0K CKIHYEHHOI'0 4HCJIA
n1H JAojaBaHHA, BIIHIMAHHSA, MHOMEeHH#, JLJeHHS 1 JoOyBaHHSA
KOpeHs.

PO3B'SISYBAHHS 3A/IAY 3A TOIIOMOT'0OKO
KBAJIPATHHX PIBHAHDb
TA PIBHAHD, AKI 3BOAATHCA 10 KBAJAPATHHX

Kawoq go poas’ azannsa barartbox sanad — 1X yMLIHH Deperaaj
Ha MOBYV MATEMATHHI.
Hmumpo 'pase®

PoarnsmeMo saga4di, MaTeMaTHYHHMH MOJeIsMH AKHX € KBa-
ApaTHl plBHAHHA Ta PIBHAHHA, AK]I 3BOAATHLCH A0 KBaJI[paTHHX,

SJamaga 1. Kaymba npaMokyTHol dopMu Mae nonry 48 M=, a il
noBxxHHa HAa 8 M Oinkina 3a MIUpUHY. SHAHTH JOBXHUHY TA IIMPHUHY
KJayMmOH.

¥ IlMuTpo @'}OFH BH.HP q;m't]_:-ﬂn i mepmnii AupexTOp
IHeTuT umeuarnmﬁu.uem 1-: FH alnu,
© BUmaBHUIITBO ¢ M 1 HOCIOHUKH »



24. Pozsg aiysanns jaday 3a donomMozon Keadpamuux pieHAHb

Poss azanna. Hexanl mmpuHa KayMmbn gopiBHioe x M. Toal 11
OOB:¥WHA JopiBHIOE (x + 8) M, a nnoma — x(x + 8) m*. 3a yMoBOIO
zanavl nmoma Kaymonm gopisHioe 48 M°, TOMY MAEMO pPiBHAHHH
x(x + 8) =48, aBlgKn

x‘+8x—-48=0.

Kopensamu ofiep:kaHoro piBHAHHA € uncna x, = —12 ra x, = 4.
Ilepmmmit KopiHEL He 3aJ0BOJILHAE YMOBY 3azadqi. Orie, muUpHHA
KaAyMbH gopiBHIOE 4 M, a foB;xxHHaA — 4 + 8 = 12 (m).

Bianoeiak. 12 M; 4 M. »

Jagaua 2. llorar smpymme 31 craHull 13 3ani3HeHHAM Ha
10 xB. Illob npubyTH Ha HACTYIIHY CTAHIIII0 BYaCcHO, BiH 301ALINUE
3ANJaHOBaAHY MBHAKicTs Ha 16 KM /roj. 3 AKOW IMBHIAKICTIO MaB

pyXaTHCA MOTATr 3a pO3KJaJ0oM, AKINO BIACTAaHL M1 CTAHIIAMH
nopisaoe 80 km?

Posze azanna. 3a yMOBOIO 3ajJja4dl cKJIagaeMo Tabanmo:

HTsuakicTs,
Ymoga pyxy | Mnax, xm Seka fron Yae, roa
Ja po3KIajzoM 80 x _BE_E
JlikBigoByioun 80
3ali3HeHHA 80 x+16 x+16
Yac pyxy 3a po3xkaagoMm mas Oyre Ha 10 xB = % roj Oinsmmm,
TOMY MAEMO PIBHAHHSA:
80 80 _1
x x+16 6
Poap’sxemMo piBHAHHS:
80 80 —l=ﬂ' 80-6(x+16)—80 -6x—x(x+16) ~ 0
x x+16 6 : 6x(x+16) :
2 e — -
—x* ~ 16247680 _ x* —16x+7680 = 0; x, =-96; x, = 80.
6x(x +16) 6x(x+16) =0

Yueno —96 He 3agoBonbHAE YMOBY 3azadl. Orixe, IIBHAKICTE
[NoTAra 3a poskjgajsoM gopiBHioe 80 KM /Tox.
Bignosias. 80 kM /roxu. e
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§ 3. Readpamumui pieHanHi

Poars ' asywun 3ajiadl 3a JONIOMOrow plBHAHE, 3/1eDlabLIIOro J10-
TPHMYIOTHCH TAKHX KpPOKIB:

1) subupawTs HeBiJlOMe H NO3HAYAKTE HoOro bDykeow x (abo
AKO0I0-HeOVAb 1HII0W0 DYKBOIO);

2) BUKOPHCTOBYIOUHM YMOBY 34/1a4i, CKAAMAIOTE PIBHAHHA;

d) po3B A3VIOTH PIBHAHHA 1 BIANOBLIaOTE Ha [IOCTaBJIeH] B 3a-
nadl 3aamUTaHHA.

Ipukaadu pose’'azanna enpas

Bnpasa 1. Karep 3a 30 xB npoiimos & KM 3a Tedielo piuku i 3 KM
NpoTH Tedll. 3HANTH INBUAKICTE KaTepa B CTOAY1HA BOAl,
AKINO IMIBHAKICTE Tedll pidyKkH JOpiBHIOE 3 KM/Toj.

S L I A - e N - e

o Hexaii meuakicTs KaTepa B cToA4iil BOAL OPIBHIOE X KM /TO/. |
3a YMOBOIO 3a/ja4i CKJIaaeMo TadJIHIIo: ) |
Pyx - IIInax, km | lIsuakicrs, kM/rox | Yae, roa
: 8
3a Teviewn —
8 x+3 18
1 3
poTu Teuii 3 xr—3 =3
Ja YMOBOI 3ajadl katrep pyxascsa 30 xB = % roj, TOMy Mae- |
MO piBHAHHA:

8 . 8 _1

x+3 x-3 2
Poap’ sizaBiu piBHAHHSA, 3Ha#IeMO iforo Kopeni: x, = 1; x, = 21.
IIBuakicTs KaTepa B cTOAYIN BOJAI He Moe OYTH MeHIIO
| Bl mBUAKOCT] Tedil pl4KH, TOMY IDIVKaHA MIBHAKICTE JOPIBHIOE
21 xM/roj. |
Bignosiab. 21 km/roja. »

- - —

Bunpaga 2. [Iea aBroMarTi, NpAaliomo4Yy pasoM, BHIOTOBHIN 3a-
MOBJIEHY HapTiio NJacTHKOBHX NIAAMOK 3a 4 roxa. 3a
CKLIBKH FOJHH MOKeé BHKOHATH 3aMOBJIEHHS KOMHHN

aBTOMAaT, NpalinioYl OKpeMo, AKIN0 NeplIInil MOoyKe Le
apobuTH Ha 6 rog mBHANIE, Hid ApVIHii?

i r—
II -lll'
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24. Pozg aiysanns jaday 3a donomMozon Keadpamuux pieHaHb

e 3a YMOBOIO 3aj1a4l cKJajgaeMo Tabaumio: }
Yac BUKOHAHHSA YacTuHa 3aMOBJIeHHA,
ABTOMATH
3aMOBJIEHHA, I'OA  AKY BHKOHYIOTE 3a 1 ron
1
1 -
- x
1
I1 e
x+6 <16
1 1 1
- =} adbo
L1l 4 x x46 4

Maemo pisasaus: £+ -1 ]
x x+0 4
Poss’azaBimun piBHAHHA, 3HAHAEMO HOTO KOpeHI: x = —4;1
x, =B,
Hucno —4 He 3ajoBonbHAe yMOBY 3anauvi. Orixe, neprimnii
aBTOMAT MOJKe BHKOHATH 3aMOBJeHHA 3a 6 ron, a gpyruii — 3a
'ﬁ+ﬁ= 12 (ron).

Bianoeink. 6 rog; 12 rox. e

B

— R

ﬁ 1. Axux kpokiB noTpiGHO NOTPHMYBATHCHA, PO3B A3VIOUH
3afavy 3a JOIOMOrol0 piBHAHE?

Yoo

807. Jlobyrok aBox mogarHux uucen aopisuioe 135. SHaigite ui
YHCJa, AKINO oflHe 3 HUX Ha 6 Dlabime 3a apyre.

808. [lo6yTok ABOX HATypaabHMX unces gopisaioe 108, 3uaiigits
Il YHcaa, AKIINOo oJHe 3 HUX Ha 3 MeHIIIe BiJ Apyroro.

809. Opue uncno mexme Big gpyroro =€Ha 8, a ix godyToK A0piBHIOE
—15. 3HaMAITEL 1 YHea.

810. llepumerp cTinbHUI DpaAMOKYTHOL dopmu nopiBHioe 40 oM,
a rromta — 96 nm?. 3HaIITE NOBXKHAY TA INHPHHY CTLILHHAIL.

811. /linauky npamMoxkyTHoI dopMu, miaolla axol 48 m*, obHecnn
IapKaHoM. SHANIITE JOBKHHY NAPKAHA, AKINO JOBM¥HHA Ji-
JAAHKH Ha 2 M Oiablia 3a MUPUHY.
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§ 3. Readpamumui pieHanHi

812,

813.

814.

815.

816.

817.

818.

Big wkepaMiuHOI NAMTKH KBaJgpaTHOl (QOpMH
Bigpi3any cmyry aasmupmen 10 em (pue. 19).
SHAiTs CTOPOHY ILUIMTKH, AKINO oA i1 ua-
CTHHH, YTBOPEHO] MICJA BlApI3aHHA CMYI'H, J10-
piBHioe 1200 cm®. Puc. 19

¥ npaMokyTHIH Tadaunl kiabkieTs pAakie Ha 12 6laepma 3a
KinbkicTs croBniis. CKinkKH paAAKiB v Tabauni, AKI0 BChO-
ro soHa mae 108 gniTnHOK?

I3 nBox HATYpaNbHHUX YHCE] Neplle YHCJI0 BTpHYl Dlubine 34
apyre. dxmo Big nmepmoro 4HcJa BAHATH 4HcJ0, oDepHeHe
IO Apyroro, To ojep:xumMo 2. 3HaiaiTe 0l yMesa.

I3 a1BOX HaTypaJdbHHX 4YHCe) Nepile 4HcJ0 BABIYl OlabiIe 3a
apyre. koo 1o neplioro YHe1a J0AaTH Yuciao, obepHeHe 10

APpYyroro, To oiepxuMo 3. SHAHJAITE 11 YHCJIAa.

({3

Hagproso cnopruBHOro MalijaHuHKa, AKHH Mae opMy nps-
MOKYVTHHEKAa, 3pobiena aopixka sasmupmku 3 M (puc. 20).
dHalAlTe po3MipH MaljaHYMKa, AKIIO HOro JOBMHHHA Ha
12 M Ginpoia 3a MIMPHUHY, 4 3arajibHa ILJIona MalifaHuuKa Ta
nopixkun gopisawe 1260 M=,

Puc. 20 Puc. 21

I3 npamoxyTHOrO JHcTa KaproHy posMipy 20 cm x 30 cM no-
Tpl0HO BHIOTOBUTH BIAKPHUTY KOpoOKY, BUpl3aBIIM 110 KYTax
pIBHI KBaJpaTH, a MOTIM 3arHyBIOM Kpal Jgucra (puc. 21).

3ualiniTe, AKoI0 Mae OYTH CTOPOHA BHUpI3aHMX KBaaparis,
mob nomna fHa Kopobku gopisHoBana 264 cm®,

Nurauauit MalifaHduK Mae OpAMOKYTHY dopMy. 3 OLHOIO
DOKY HOro oDMe:Kye CTiHA, 3 IHINUX DOKIBE — MapKaH 3aBJOB-
HKEKEH 30 M, € TaKox BXia sasmupmkn 2 M (puc. 22). SHaHIITE
poaMipn MalifasunKka, Ao fforo miaoma gopisxioe 128 m°,
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8519,

820.

821.

822,

823.

824.

825.

826.

24. Pozsg aiysanns jaday 3a donomMozon Keadpamuux pieHAHb

¥ kyTi ABOpPY rocnojap BiATOpOAHE CITKOK 3aBAOBXKH T M
OpPAMOKYTHY AUIAHKY, 3poOMBIIM BX1J 3aBIIHpPIMEKH 1M
(puc. 23). 3HaiigiTs poaMipu AinaHKH, AKMO i1 naoma Ao-
pieHIOE 16 M°,

Pue. 22 Puc. 23

SHAHJIITE AlaroHalb eKpaHa NIaHIIeTa, AKIO BOHA Ha 8 CM
Oinsma 3a fforo mupHAyY 1 Ha 16 eMm GiasmIa 3a BHCOTY.

Bigcrane Mmix apoma micrami 180 km. [lacaxkupesknil morar
HoA0MaB IIAX Mim nuMe Micramu Ha 1 rog mBHame, HiMx
ToBapHMi, D0 Horo meuaKicTs 6yna va 30 kM /roa 6inemon
3a IIBHAKICTh TOBAPHOIO. 3HAHUIITE IIBHAKOCT] NOTATIB.

Illnax Bix MicTa A0 cejia BeJIOCHIEANUCT NOM0NaR 3a 1 roj, py-

Xawdyuch cnodarky 15 KM no moce, a notiM e 10 kM Opy-
KiBKO10. 3HAHAITL WIBHUAKICTL BeJocunenueTa Ha Opykieui,

AKIo eoHAa Ha 10 KM /o MeHINa Bl IIBHAKOCTI HA HIOCE.

I3 micTa Buixag aBTobyc, a uepes 24 XB yeJi] 3a HUM — ABTO-
Moblab. llpoixasmm 126 kM, aBToMoblIE HA3IOTHAB aBTODYC.
SHaWIITh IIBHAKICTE aBTOMOOLIA, AKOIO BoHa Ha 20 KM /rox
OlnbmIa 3a WIBHAKICTE aBTODYyCA.

ITorar sarpumann Ha craHnil Ha 6 xB. S0LNBNIMBINH IIBH -
KicTk Ha 10 kM /roj, BiH Ha neperoHi sapnoexKH 90 km nik-
BLAVBAB BijicTaBaHHA Bij rpadika. 3HAHAITH MIBHIKICTE 1O-
THAT'A 34 PO3KJIALOM.

MalicTpHHA 3a NeBHHH Hac MAaJa BHTOTOBHTH 96 nucaHoK.
Burorosaawuu moaHA Ha 2 nHcaHKH Oinbine, HiM NIaHVBA-

JIocA, BOHA BHKOHAJA 3aMOBJeHHA HA 4 nH1 meuame. CKLIbL-
KH DHCAHOK MallCTpHHA NJAHYVBAJIA BUTOTOBJIATH 3a 1 neHb?

OnepaTop Habpas Ha KoM oTepl 20 CTOPIHOK TEKCTY 3a IIeB-
Huil yac., AxkOn BiH HabHpaB IMoOrogWHA HA 1 CTOPIHKY 0l/b-
me, To 3apepmiue 6 Hablp Ha 1 rog meuame, CKLILKH CTO-
piHOK HabOupas onepaTop 3a 1 roa?

195
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§ 3. Readpamumui pieHanHi

827.

828.

829.

830.

831.

832.

833.

834.

835.

Hlxomai erpainanam 240 THe. rpH Ha NpHADaAHHSA NeBHOI K1JIBKO-
cTi ogHaKoBUX Komn' wrepis. Ha vac npuabanusa komn’ore-
plB 1X IlHA 3aMeHIONMaaca Ha 1 THc. rpH, TOMY Ha BCHO BH/JI-
JIeHY CYMY KYIOHJIH Ha oAHH KoMmn'worep Oiasme. CriabkH
KYNUIH KoM ' ioTepis?

I3 nepiroi ginanku 3ibpanu 180 T kapromnni, a a3 Apyroi, 1L10-
ma AKol Ha 5 ra 6iasma, — 240 1. 3EalAITE A0V KOMXKHOL
IINAHKH, AKINO Bpo:xailHICTE KAPTOIUIL HA NMepiIii AlagaHl
Ha 2 T/ra Oinsma, Hix Ha apyriii.

IlBa apTroMmaTu posdacysanu no 560 kr nykpy koxxauii. Ilep-
It aBTOMAT po3dacyBaB UVKOpP Ha 2 XB IIBHAIIE, HiM ApY-
ruii, 60 3a 1 xB poadacoByBas Ha o Kr nyKpy Olasime, HIMK

npyruii. CKiIbKH Kijgorpamis OvKpy poadacosysBas 3a 1 xB
KoM HUH asToMmart?

Karep 3a 1 rox npoitmos 12 M 3a Teuiero piuky i 9 kM npo-
TH Teuil, 3HAHAITE MBUAKICTE Teuil piuKkH, AKINO0 INBHAKICTE
KaTtepa B cToAa4ill soal gopisHIoE 21 KM/ Tro.

Tenmoxig 3a 2 rog npodmoB 94 KM 3a Tedle plykHu 1 16 km
NpoTH Tedil. SHalAITL MBHAKICTE TenJioxXxona B cToA4il Boai,
AKIIO BHAKICTE Tedll pIYKH JOpPIBHIOE 2 KM /Toj.

Karep npolinios 8 KM 0o o3epy, a Hactynai 14 ¥m — no piumni,
fAKa Bnagae B ozepo. [Ilnax no osepy Bin nogonas #a 20 xB meu-
e, HizK NLIAX 0o pidnl. SHaialTh MBHAKICTE KaTepa B CTOAY1H
BOJ1, AKIIO INBHAKICTE Te4ll piuKH JOpiBHIOE 3 KM/T0O/L.
ITopo:xuifn DaKk HAMOBHMJIH BOJA0IO 3a 8 XB, BIAKPHBIIH OJHO-
YACHO ABa KpaH. Yepes nepmuii KpaH 6aK MOM¥HA HATTOBHH-

T Ha 12 XB mIBHAIIE, Hi)K 4Yepes Apyruil. 3a cKiJIbKH XBH-
JIUH MOKHA HATIOBHHUTH OaK Yepe3 KOKHHI KpaH oKkpeMo?

Ilpoe onepaToplB, Npano4Yy pasoM, Habpaan pyKONHC O-
cioauka 3a 18 roa. Ilepmmilt oneparop, NOpaniolYH caM,
mozke HabpaTu pykonuc Ha 15 rog meuame, Hix apyruii. 3a

CKIJIBKH I'OJIHH KOXKHHH OoIepaTop Mode HaOpaTH pyKOIIHC,
Npanionyy oKkpeMo?

IlBoe MalicTpiB BHKJIAMH ILTHTKOIO JOPiAKKY, A0 TOTO 3 Iep-
muit npamosas 6 quis, a apyruit — 4 gui. 3a cKiIbKH JHIB
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836.

837.

839.

841.

843.

24. Pozsg aiysanns jaday 3a donomMozon Keadpamuux pieHAHb

MO{€e BHKJIACTH JOPLMKKY NepiInil MaiicTep, NpallowyH caM,
AKIIO BiH MoXe e 3poburn Ha 3 AHI mBuane, Hix apyrai?
SHAMEHHHK 3BHualiHoro apoby Ha 1 6inbmuii 3a YHCeIbHHK.
Axmo Big uncensHUKa Apoby BigHATH 2, a 10 3SHAMEHHHKA
JomaTH 3, TO ojep:HMO Apld, axui Ha 0,5 MeHIIHE Blg aa-
HOro. JHaaiTL nasuil apio.

YnucelbHHK 3BHYAHHOINO HECKOPOTHOTO JApo0y MeHINHH Blj
3HAMeHHUKA HA 5. Aknoio Big uncensHuKa Apoby siguartu 1,

a BiJl 3HAMEHHHKA — 3, TO oJlep:UMO Apib, AKHII HA é OlJ1b-

mui 3a gaguil. 3galiniTe gaHuil apio.
{(a

. KoxHa alpupHA 8 KJ1acy nojapyeaJjia CBOIO CBITJIHHY KO HIA

ignridt gisumnai Kiaacy. CriasKH giBuaT v KJjaaci, AKIN0 BOHH
obmiasaancsa 210 eesiTauuramn?

Komuuilt yuacauk Baitbep rpynu npusitas 3 Hosum porxom
KOYKHOI'0o IHIIOO VY4acHHMKA rpynd. Yeworo dOyano 110 npusi-
Tanb. CKINIBEKH YYACHHKIB ¥V rpymi?

. Onyknuy MHOTOKYTHHMEK Mae 27 alaroHaneil. CKINBKH Bep-

[IIHH MAae meH MHEI'I'DR}TTHHE?

¥ nmepmomy KoJl yeMnioHarty obaacTti 3 ¢yrboay dyso sirpa-
Ho 66 maTuie. CRinbKHM KoMmaH] Oepe y4acTh Vv YeMIioHari,
AKINO KOX¥HA KOMAH/IA 31TPAA 3 KOMXHOK 1HIIOK KOMAaHJ0H
M0 OJAHOMY MaT4Yy?!

. ArToMODiNL 3a neBHU yac mas nogoaatyu muax 440 kM, py-

Xaw4yHuch 31 cTaJM0w MBHAKICTIO. Yepea 1 roj nmicada nogaTky
pvxy BiH 3pobus aynueaky 30 xB i, mobd npubytTH o micisa
NpH3HaYeHHA BYaCHO, 30lnemme meuaklicTs Ha 10 kM /Toj.
SHANIITh INBHAKICTE ABTOMOOLIA NPOTANOM MepHiol rogHHH
PyXY.

Kartep npoiimos 9 kM 3a Tedieio piukn 1 14 kM nporn Tedii,
3aTPATHUBININ HA BeCh ILIAX CTINBKH Yacy, CKIIBKH HOMY
noTpibHO ANA nogoaaHHA 24 KM v cTOoAYlH BoAl. SHAHIITH
MBHAKICTE KAaTepa B CTOAYIH BOAl, AKNO MIBHAKICTE Tedil
PIYKH JOPIBHIOE 2 KM /TOA.
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844,

B47.

849,

850.

851.
802.

. CnpocTiTh BHpas

HHPEEH ons NOBIMOPEHHA  se—— {i} a
3uaiijliTe 3HAYEHHA BUpPAa3y:

J12 V56 — /8
1) /18.4/50 + ¥22. 2) :

J7s V14 —+/2
g’:i " liﬁl'lib i sHaligiTH iforo aHA4YeH-
HA, akmo b=-2; b= 1,5.

. JloBeaiTs, 10 AAA BCIX JONYCTHMHX 3HAYEHL 3MIHHHX 3Ha-

a b a :
- 11— 1.
GeHHA BAPA3y —— - (1 :1+b) NOPIBHIDE

¥ cany pocTyTh A01VHI, CIHBH 1 BHIIHI, KIJIBKOCTI AKHX Bij-
HocaATecA AK 6 : 3 : 2. CKIIBKH CAHB pocTe B caay, AKINO B
HbEOMY AO0NYHBL Ha 8 Olaelne, H1A BHIIEHb!

Homipryime

&

ypcaa Oyab-AKOl CTOPOHM MOKHAa NOMHOMKHTH
Ha —1. Yn Mo3HA 3a K1JIbKA TAKHX KPOKIB J0O0OH-

. ¥ KOKHIH BepHmIMHI KBaJpaTa 3alHCcaAHO YHCJIO, 0

AK NOKA3aHO HA pHCVHKY 24, 3a 0lHH KPOK JBa

THUCH TOro, 100 B yelX BepllIMHAX KBajpara Oyiu 9 @
noaaTHi yacna? Puc. 24

OSABTAHHA [IJA MOBTOPEeHHA § 3

Po3p'amiThL pIBHAHHA:

1) x2— 49 = 0; 2)0,5-2y*=0;
3)4x* 4+ 2x=0; 4)2,4x2 - 7,2x = 0.
Poap’siTE pIBHAHHA:

1) x*—5x—-14 = 0: 2)x*4+4x-60=0:
3)22°+5z2+3=0; 4)5x* - 21x+ 4= 0.

Uu Moke 3HAYeHHA BApasy x° — dx + 15 nopisHwoBatu 57

Po3B a#1TL pIBHAHHA:
1) (x — 4)* - 36 = 0; 2)Cx+ 1Y =x(2x+ T);
N(x—-2)x—-4)=(8—-x)(8+x); 4)(2x—-5)*=10-(x — 5)°
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893.

854.

899.

856.

8a7.

858.

859.

860.

861.

862.

863.

864.

865.

866.
867.

Sasdanna dasr nosmopenns § 3

SHAHIITE CYMY Ta J10DYTOK KOpeHIB pPIBHAHHA:
1)x*-6x—4=0; 2)5x+ 156x+ 2 =0.

SHaAHAITh KoedilleHTH 3BeJeHOro KBaJpaTHOro piBHAHHSA
x*+ px + g =0, axkmo fioro KOpeHAMH € YHucaa 51 —2.

CraajalTe 3BeleHe KBaJIpATHE pIBHAHHSA, KOPEHAMH AKOIO €
yucna: 1)418; 2)41-8.

Po3p ' #:K1Th p1IBHAHHA MIAAX0oM 1000py HOro KOpeH1B:
1)x2+3x—-4=20; 2)x2+9x+18=0.

Yucna x, Ta x, € KopeHAMHU piBHAHHA x* — 4x — T = 0. 3naii-
IIThL 3HAYEHHA BHpAaay:

D%, X7+ 8% 2) (x, - 1)x, = 1).

Yucno 5 € KopeHeM piBHAHHA Xx° + px — 20 = 0. 3HaiigiTh
Apyruii KoOplHb p1BHAHHA 1 KoedlIleHT p.

SHaANIIThL Vel 3HaYeHHA @, JJA AKX CYMa KOpeHIB piBHAHHSA
x*+(2—a—-a*)x — 4 =0 popiBHIOE HYIIO.

PoskaagiTes Ha MiHINHI MHOKHHKHA KBaJpaTHHI TpHYWIeH:

1) x*—-10x + 21: 2) 2x* + 3x — B.
CropoTtiTh Apib:
1) X" +3x-18. 9) 4a” +3a-1
x-8 a*+6a+5
CnpocTtiTh BHpAa3:
242 _5a—-3 6 x-6x+8, 2

1 AT e . - 2 i

) 2a-6 2a+1’ ) x -8x-4 x+1

HoBealTs, 1o AJ4 BCIX AONYCTHMHX 3Ha4YeHbL 3MIHHOL 3HAa-
4m*—-4m-3 4m+2
4m* +4m-15 2m+5

YeHHA BHPAasy NOpiBHIOE TOMY CAMO-

MV YHCIV.

Poap’aiTh piBHAHHA:

1) x* —3x=0; 2) x*—0,64x*= 0.
Poas'axiTe plBHAHHA:

Da*=17x"+16=0; 2)4y' + Ty -2=0;

N(z+T)V-2(z+7)P-8=0; 4)(x*—x)*+x*—x=86;
5) (x2 + 2x + 1)(x% + 2x + 2) = 20; 6) x+3Jx -4 =0.
JHaliTE HaHOLTBIMWH KopiHe piBHAHRHEA x' — 15x" + 54x* =0,

SHAWJITE CYMY BClX KOpPEHIE PIBHAHHA Jxt -Tx+7=5.
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868.

869.

870.

871.

BTE L

873.

874.

875.

B76.

'h laTepakTHBHe 3aB1aHH™ 119 caMonepesiprun 7
¥
]

Poap'sa:#iTL piBHAHHA:
2 +5z2—-24

1) = =B
x _1l+dx. ]

) x+5 3-x' ) 4t %+ x*-16"

2x-1 x+2_ 12-5x

x+2 x-5 x*-3x-10

= 0; 2)

2)

2
x —-3x-18 _

SHaUAITh ycl 3HAYEHHA b, 118 AKUX PIBHAHHA =
x' .

Ma€ 0JJHH KOpPlHb.

Oana cropoHa NpAMOKYTHHKa Ha 3 CcM JOBIIA 3a JApYyry,
a itforo nnoma gopisawe 130 em”. 3HaliniTs nepuMerp nps-
MOKYTHHEKA.

MIupura kiMEaTH MeHma Bia 11 foBxuHEM Ha 1 M, a Big giaro-
HaJlli — Ha 2 M. SHaHIITh NJOHY KIMHATH.

IobyToK ABOX NOCHIJOBHUX HATYPANBHUX ynce Dinsmuil 3a
1X CYMYy Ha 9. SHAHUOITH Il YHCJIA.

IlpuaTep HaapykyBae 3a nesHu 4dac 240 cropiHok. HKbDn
BiH 3a 1 xB ApyKyBaB Ha 4 cTOplHKH DiabIe, TO 3aBeplIHE OH
apve Ha 2 xB meuame. CKinbkKH cTOPiIHOK JAPVKVE NPHHETEpP

3a 1 xB?

Benocuneancrka nojosana auctadiio sasgoe:xen 100 kM.
Ha apyrifi nososWHI AMCTAaHII] BOHA 3MEeHIIHJIA MIBHAKICTD
Ha 5 KM/roj, ToMV Apyry NoJIoBHHY gojana Ha 20 XB nosine,
HiK nepmy. 3HalAITh MBUAKICTS BEJOCHIIEIMCTKH Ha Iep-
II1¥ IMOJIOBHHIL JHCTAHILL].

Tennoxix 3a 1 rox npoitmioB 24 kM 3a Teuieo piykm i T KM
NpoTH Tedil. SHANAITE MBHAKICTE TenJIoxXoAa B cToA4i# Boal,
AKIO MBHAKicTs Teuil piuku nopisHIOE 2 KM /Tro/.

Ilpa excraBaTOpH, Npalnndy pas’oM, BHPHJIH KOTJIOBAH 34
4 nui. TperTnHY KOTNIOBaHY NeplHIMil EKCKABATOP MOMKEe BHDHU-

TH Ha 2 AHI MBUJNIE, HIK APYruil. 3a CKLIBKH JHIB MOKe
BHPHTH KOTJIOBAH KOMKHHUI eKCKABATOD, IPALI0I0UH OKpeMo?

KeaapaTHnui TpH4YJieH.
Pisuannga, Akl 3B0QATHCA 10 KBAJPATHHX
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SaadanHa AR camonepeasipku N 7

JaBIaHHA AJaa caMonepeBipku N 7

Hovwamxosuil pisens

KopenaMn KBajapaTHOrO TpHwieHa x“ — x — 6 € upena —2 1 3.
AKHHI 3 HaBeJIeHWX BHPA3IB € PO3KJIAJOM LLOr0 TPHUUJIEHA Ha
MHOHHKH?

A (x—-2)x + 3) B (x —1)x + 6)
B (x +2)x —3) I' (x +2)x + 3)
2

flke 3 HABEJEHUX YHCEJ € KOPDEHEM PiBHAHHA < ;321_-4 =07?
A -4 B -1 B 1 ' 4
CKinbKH KopeHiB Mae piBHanHa x° + 2x = 07
A Ogun B [IBa B Tpn ' Hoauoro

e
Poas’sxiTh piBHAHHSA Ir+ g.x = 0.
A3 b -3 B 0;: -3 r' 0

2
PoaB’siTh piBHAHHA y—4y-5 0.

y+1

A-1:5 B -5;1 B -1 I' 5

HosxxuHa KiMHATH HA 3 M Oi1kIIa 3a IIUPHUAY. SHAHTH po3MipH
KiMHEAaTH, Ko Ii nJaoma nopisHioe 28 M2,

Hexail mupruHa KIMHATH JOpIBHIOE X M. HKe plBHAHHA BIJINIOBI-
lae yMOBI 3aga4i?
A 2x+2(x+3)=28 b 2x+2(x—-3)=28
B x(x+3)=28 I' x(x—-3)=28
Cepedniil pisens

YeranosiTe BinoBigHicTs Mis KBAJApATHUMH TpHUYUJIEHAMU
(1-3) Ta ix posxknamamMy Ha MHO:HHKH (A—]1).

1 x**-5x-14 A(x+2)x-T)
2 x4+ bx—14 B (x+2)x+ 7)
3 2x*—8x+2 B (x—2)(x+T7)

I' (x—2)(2x—1)
o (x+2)2x+ 1)
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pose’saxiTe piHsaaHasa x' + 3x*—4 = 0.

A -2;2 B -1;1 B —4;1 I =2;=1;1;2
Poss’samiTh piBHAHHA x—g +x =0,

I—
A 2 b -2 B 3 I' -2;3

HobyTok ABOX HATYpadbHHX uucen AopiHwe 48. 3HaligiTh
Il YHcJa, AKIo OJlHe 3 HUX Ha 8 OijbIne 3a apyre.

A 8:6 b 12; 4 B 16; 3 E —4;-12
Hoemamuiid pisens
a2
Cxoporits api6 Za :3‘1*9.
a -9
dx 12

Po3p’ amiTh pIBHAHHA
x—1 x+2

SHaMIITE HANOLALIIHI KOpPIHE PIBHAHHSA
(x+3)-12(x+ 3+ 27=0.

IIlnax misx geoma micraMe asromobins nmoponas Ha 30 xB
mBKAINe, Hix aBrobyc. 3HalAITHE MBUAKICTE aBTOMOOLNA,
Axmo soHa Ha 20 KM/rox Olabmia 3a MIBHAKICTHL aBToOyca,
a BificTaHb Mix MicTamu gopisaiwoe 120 guM.

Bucoxuu pieenn

Cnpocerir ag|_2m+2 1 )L
P [m2+2m—E m+4) m-2

Poas’ ssiTh piBHAHHA:

; . 2¥+ 3 16x D
I"ll' s, I i I£ e r e L — = — ——— p—
D . 2) axy=oi %) 4¥* -9 2x+3 2x-3
2y _Tx—_4

= () Ma€ OJIHH KO-

II[J'IH AKHX 3HAYEeHL d ]}iHHHH_H_H

x+a
piHB?

IlBoe mMadcTplB BHKOHanm samobleHHA. llporarom 6 ropa
BOHH [palloBaaAl pasoM, nicas uoro me 2 roj npamioBaB
JHUITe NPpYIrHil MaHcTep. A CKLIBKH FoJiHH MOKe BHKOHaTH
JaMOBJIeHHA NepIinuil MalicTep, AKIOIO BiH MO3e Oe 3poduTH
Ha 4 roja mwBHAIIe, Hid Apyrui?
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Jasdanna a8 noemopennia 3a Kypce arzedpu 8 xkaacy

3ABJIAHHS JIJI5I TOBTOPEHHSA
7 3A KYPC AJITEBPH 8 KJACY

— T LI L PR

BaraTo yoro 3 MaTeMATHEH He 3aMINAETHLCA B nam’ 8T, age
KOJIH 3poayMieln 11, ToAl Jerko nps Harofi aragati npusabyre.

Muxaitro Ocmpozpadesruil
Iini supasn

877. Kkl 3 saBegeHHX BHpa3iB € niaumMu BapasamMu? [lpoboBrmH
BUpazaMu? PE.U,iDHﬂ.TILHHM_H npobamu?

m-—2n . c+1
1} i E] y 3) T 4) f-:{::+1]|-'
878. BHﬂﬂmTh NONYyCTHMI 3HAYEHHA 3MiHHOL v BHpasi:
ab x+2 |, 4 1. a

2 2b+1° = ¥ +3x %) k2+2+k’ 4) a* -4
2a+1
a—4
880. Iea apromobini oprouacHo sHixanu 3 micra M mo micra N,

BlACTaHb ML AKHUMH S KM. llepmmuit aBromobilne pyxaeTscs

3l mBHAKicTIO @ KM/roa, a Apyreil — 31 meuakiero b kM /roa,

nea > b.

1) 3a cKINIBKYM NoHH MMOAOJIAE IIJIAX MI¥ MICTAMH IeplInH
apromobLas? Hpyrai asroMmobine?

2) Ha axiii sigerani Big micra N nepebysaTume Apyruii aBTo-
MO01NE Vv MOMEHT NpuOyTTA A0 ILOI0 MICTA HEpIlIOoro AB-
ToMobina?

SanHINIThL pe3yJIbTATH ¥V BHIIAAI BHpas3iB.

881. CkoporiTts apib:

879. 3nalifiTe 3HAYEHHA BHpAa3y . Akmo a = —6; a = 4,5.

42x°y° 6ab + 6b° m” —6m+9
1 : 2 : 3) T——,
‘ 36x'y’ ) a’ —b* ) (m-2)*-1
882. CnpocriTh BHpa3s:
3x 6 , =l =
e xr-2 x-2’ E} b b-a’
3) 1+ ta | 1-b° 4) 2 1 .
a’d | ab® 15x°y" El'.t""yﬁ'
- {b E] 5 10

o Hpaﬂwﬂ B. P. Tain.
© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



JaasdanHA 0AR NOBMOPeHHA 3a Kype aazelpu 8 kaacy

885.

887.

889.

890.

. JoseniTs, Mo BHpas

2a  2a*-5ab 1 1 x—6
7) a-2b g —_4ab+4b®’ 8) x—2 x+2 ' e
. SHAW/ITE 3HaYeHHA BHpa3y g+l —L,Hﬂmua=1,5:
a*-2a+1 a-1
a=-9,
. BUKOHalTe MHOMKEeHHSA:
1) 24(a+1)"  25b°a | gy 27x X =
5b° 18(a+1)*" xy+y® 36xy’
3a+9 a*+14a+49’ 3b* —27 2b°+6b+18
IogaitTe v BUrAaal apody BHpas:
3
1} [zﬂab‘l J“ - 2} - 41:_#3
ol i 3z° )
. BukoHnaiTe ,m.nE-HHH:
1)/ Ia. yx' : E)E_Ei_zﬂ.?_ﬂ.’i:.ﬂﬂ—ff_
12yz° " 162° ab+ b 3b°
CnpocTiTh BHpas:
1) Xb by | b, 2) 2b zz: a+b.a’+ab,
2y° x Ty "a-b ab-0*"
3c* x-2y x-3y | x+y
< +1):f1- ; - T
" (c+2+ )[ 4-4:3] 4)[::2'—::5; xﬂvyﬂ] 2y
3 _3a-3b( 2a
) 2+t 2a (E'*"_H Eﬂ)‘

a‘+ax—ab—-bx a+b

- HaOyBae JHImne
a® —b* a+Xx

HERIJI EMHHX 3HAYEHE.
HoseniTs TOTOMHICTE:

1 .
Y (a 2% a+2b)(“ -4 =Ry

x 3 x*+x
2}(::-1_3 ]:[y- g ]= = 5
Y r+y Yy +xy

Po3B’aAmiTh pIBHAHHA
2x -8 , xr+5x _ .
. 3x—2 =0 2) 2x+10

© KpaBuyk B. P. Ta iH.
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891.

B892,

893.

894.

895.

896.

897.

898.

899.

Jasdanna a8 noemopennia 3a Kypce arzedpu 8 xkaacy

2 =3 5 ,3_ Ey -3
TS :-:2 1’ Dy+aty " iy
3HaliIiTE 3HAUYEHHA BHPA3Yy:
1)22+4-(0,4)3-1,8Y% 2)0,24-0,23+5*: 5%

2\ e\ 5% .25
% (1 3) (57)3 RAETT N
Cnpocrits BUpas:

1) (m2)" : m'2; 2) 2a°b' - 1,5a%h7%;
2
e
3) [5 ] ™) (b =bPF-bY b+ b).
Y
3anuIIiTh Y CTAHAAPTHOMY BHIVIAA] YHCIO:

1) 2800; 2) 64 000 000; 3)0,025; 4) 0,00005.
O0umrcaITE 1| 3aNHUNTE Pe3yJALTAT YHCJIOM Y CTAHJAAPTHOMY
BHIJIAML:
1)4,2-10%4+2,5-107; 2)5,1-108-7,5-107;
3)(7,5-10%)-(4-107); 4)(6-10%):(1,2-107),
Poar’s:iTs rpadivHo piBHAHHSA:
1) -4-=I—3; 2) —§=I—3.

X X
I'padir obepHeHOl NpONOPIIHHOCT] NPOXOAHTE Hepes3 TOUYKY
A(—3; 2). Un npoxoanTe el rpadlk depes Toury B(—4; 1,5)?

Keaaparsail kopenl. [lincHl uynciaa

Jlnsa aKHUX 3HAYeHL X Mac saMicT BHpas:

1) 1+Vx; 2) Jlxl; 3) 31-_..; 4) Vx* +172
o

SHaAHIIThL 3HaYeHHA BUpa3y:

1) 3V625-12 \E—E; 2) 100,81 -3 ,HE%;

3) /625-0,64 +/90-1,6; 4) J3-J27+ \’\1{%3;

5) V1,2 —(-1,2)"; 6) (v28) —3\/(-8

Hoseairs, 1o Jﬁ +26 = /3 +4/2.
© KpaBuyk B. P. Ta iH.
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JaasdanHA 0AR NOBMOPeHHA 3a Kype aazelpu 8 kaacy

900. CnpocTiTs BHpa3s:

1) 2v/18 + 38 - 3/32; 2) (V75+0,5v12)-V3;
3) (ﬁ+z)[ﬁ—2); 1) (25 -3)(2V5 +3);

5) (V2+B) ~(4-v2)s  6) [(V2-VI0) +2.
901. CopoeriTh BHpAas:

1) (JH—E](JE+3]—H+2; 2) (EE—@)EJHL xy;
3) (Va +4vb)(Va —Vb)-3Vab + 4Vb*.

902. BuneciTh MHOMKHHEK 3-1I1]1 3HAKA KOpPeHH:

1) v/32: 2) J3xy*, ney >0; 3) \8a®, nea<0.
903. BaeciTh MHOKHHK Il 3HAK KOpeHA:
1) 25; 2) 2bv5, neb>0;  3) ny/5k, nen < 0.
904. PoaxnaniTs HA MHOKHHKH
1) 8 — V/8: Na-—25,1ea>0; 3)m2-—2
905. Croporite apib: J_
-3
1) V20 -4, 2) ——=3 =
. J5-2° ) Je +V3 B* x —
906. 3einsHiTeCH Big ippanioHANEHOCT] B SBHAMEHHUKY ,upnﬁy:
5 1 1
1) —=:; 2 g 3 .
) Je ) T2+3 ) Ja— 3
907. CopocTiTh BHpAa3:
O R J_ V2 V11442
%3 J8+3 ? A1z i1z
g da-b, b
3) (J&—J§+ J3+JE) :
B Ja+b

908. Poss’amxiTs piBHAHHA:

1) Vx = 0,3; 2) Vx = -8; 3) V2x -5 =1.
909. Yepes axi 3 HaBegeHUX TOYOK HNpPOXOoAUTH rpadik GyHKIII
y = x-7 I'padik pyHKLII y = Jx?
1) A(9; 81); 2) B(81; 9); 3)C(—9; 25); 4) D(25; —5).
910. 3uaiiiTe KOOPAMHATH TOYOK NepeTHHY rpadikis GyHKIil:
1)y =-2x Ta y = x5 2)y=2 Ta y=J;.
| © KpaBuyk B. P. ra iH.
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Jasdanna a8 noemopennia 3a Kypce arzedpu 8 xkaacy

911. Poas’axiTe rpadiyHo piBHAHHA:
1) x2 = 1,5x + 1; 2) Jx =—0,5x+4.

KeaapaTHi piBHAHHA
912, Poss’'smxirs piBHAHHSA:

1)4x* — 36 = 0; 2)1-0,25y*=0;
3)x*—-5x=0; 4)4x* - 9x = 0.
913. Poas’axiThL piBHAHHA:
1) x*—-2x—-15=0; 2)2x*-5x-T=0;
3)15z=+ 75z + 60 = 0; 4)3x—-4x-8=0,
914. /Insa AxknxX 3HAYeHL 3M1IHHOL He MAa€ 3MICTY BHpa3:
b-1 2m* +3m+1
Y i 3b-18' =
915. Posr’saxiTh piBHAHHEA:
1) (x + 6)(x — 6) = d5x; 2)(x—4)y=x(10 - x);

DN(x+3)(x—4)=3(x*-6); 4)(2x-T7)V=(2- x).

916. 3raigiTe cyMy Ta 10DVTOK KOpPEHIB pPIBHAHHA:
1)x2-4x-8=0; 2)3x:+6x+1=0,

917. CknanlTes 3BejJleHe KBaJipaTHe pIBHAHHA, KOPEHAMH AKOIO €
gucaa: 1)316; 2) 31 —6.

918. Poas’axiTh piBHAHHEA MIIAX0M ao0bopy Horo KoOpeHiB:
1)x*+6x—-T=0; 2)y -Ty+12=0.

919. Yucna x, ra x, € KopeHaMH piBasuua x* — 8x + 2 = 0. 3Haii-

IiThL 3HAYEeHHSA BHpAa3y:
1) 2(x, + x,)°" — dx x,; 2) (x, — x,).

920. Oaun i3 KopeHiB piBHAHHA x° — px + 2 = 0 popienioEe 0,5.
SHaliniTe npyruii KopiHs piBHAHHA 1 KoedilieHT p.

921. Yucna x, Ta X, — KOpeHi piBHAHHA 2x% — 5x — ¢ = 0. 3nail-
AiTh 0i KopeHi Ta KoedimieHdT ¢, axkmo 2x, — x, = 2.

922. PoaxnaalTs Ha JiHIHH]I MHOXHHKH KBaJpaTHHH TpHYWIEH:

1Nx*+12x + 323 2) 2" — 9y — 5.
923. CroporiTh aApib:
1) a2+4a—12: 2) 3#’“‘—5.&—2‘
a+6 Ok + 6k +1

© Kpasuyk B. P. Ta i=.
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JaasdanHA 0AR NOBMOPeHHA 3a Kype aazelpu 8 kaacy

924. CopocriTs BUpas:
z -bz~-14 z-T. 2) 9h b

1) 2z+4 = 2z .!;-E+3b_15+b+ﬁ'
2 -1
925. JlopexiTs, mo Bapas 2% "'ﬂ_lr[ a ) nabyBae JHIIe He-
2a° —-a a+1

Bifi'eMHHMX 3HAYEHB.
926. Poap’amiTs piBHAHHA:

1) x*—5x*+ 6x=0; 2)x(x—1)+ x(x* - 5) = 0.
927. Poae'a3#1ThL pIBHAHHA:
1)x*—Tx*— 18 ={} 2)4y* + 11y — 3 = 0;

3(x+4)—-15(x+ 4y -16=0;
4) (x* — 3x)* + 3x* — 9x = 28;
5) (x* - 2x — 4)(x* - 2x — 3) = 20;
6) x—8Jx +15=0.
928. 3uaiiaiTe HalibinbIuWit KOpiHb piBHAHEHA |x° — 2x| = 3.

929. 3naiigiTs 100yTOK yCiX KOpeHIB piBHAHHSA J:c:"’ —-2x+1 = 5.
930. Poae'axiThL piBHAHBA:

x*+12x+35 _ .. x+b_ 2
b x+T =0 2) x+2 2x-1'
2y +6 Yy 3 Z
3 . 43 ___2 _;.
)y5+3y+2 y+2 ]:.r+1 x+3 1
g 12 6 _ x X411
VTox 1-a T 5% Byt
-2 48 T g

3 2
- _EI ; 4X _ 0 mae ABa KO-

931. Jlns skuX 3HAYEHDL @ PIBHAHHSA

peHi?

932. llos:xxuHa JlagHEY npaAaMOKYTHOI hopmu Ha 10 m Diasmia 3a
MHPHHY. SHANITE poaMipH MIAAHKH, AKIIO 11 naoma Jopis-
Hioe 96 M=,

933. lliaropans KiMHATH AOPIBHIOE 45 M, a 11 goB;xuHA HAa 4 M
Dinbma 3a MMpPHUHY. 3HAWIITE MJIOIY KiMHATH.

934. lN'inorenysa NpAMOKYTHOrO TPHKVTHHUKA NOBINA 34 foro ka-
TeTH Ha 4 cM i Ha 2 em., 3HaAITE NepUMeETP TPHKYTHHKA.

© KpaBuyk B. P. Ta iH.
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935.

936.

937,

938.

939.

940,

941.

942,

943.

Jasdanna a8 noemopennia 3a Kypce arzedpu 8 xkaacy

JobyToK ABOX NOCALA0BHEX HATYVPAJILHHUX uMce Olnbmiuii 3a
ix noasoeny cymy Ha 16. 3naiaiTs i unena.

Ha soneitbonsHoMy TypHIipi Oyao sirpano 28 irop. Crinsxn
KoMaHJ Dpalo y4acTs y TYpPHIpl, SKIO KOX¥HAa KOMaHJAa 31-
rpajia no oJHOMY pa3y 3 ycima iHmuaM#u?

JHAMEeHHHEK 3BHYaiHOro JApoby Ha 4 O1asIIHA 3a YHCeJIbHHK,
Axmo go uucensHUKa Apoby momatH 1, a Bl 3HAMEeHHHKA

BIAHATH 1, TO OJep:KXHMO JAplD, AKHH HA % OLlIbLINMM 32 1a-
HH. 3HANUIITHL JaHuH apio.

Hapapykysati 120 cTOpiHOK TEKCTOBOTO JOKYMEHTA NepHInii
NpHHTEep MOe Ha 1 xB mBuame, HixK apyruid. CKiIBKH CTO-
PIHOK JApVEYVE 3a 1 XB nepmiuil npuHTEp, AKIIO APYIrHH 34
1 xB ApyKYye Ha 4 cTOpIHKH MeHIIe?

Karep 3a 1 roag npoiimoB 15 kM piukow i 14 kM osepomM,
y AKe BIajae pldyka. SJHAHJAITE IIBHAKICTE KaTepa B CTOAYIH
BOJA1, AKIO IIBUAKICTE Teuil pluKH JopiBHIOE 2 KM /TO/.

Ia micra A B micTo B, Bijgcranb MixK AKUMH 40 KM, BHIXAB aB-
Tobye, a uepes 6 xB yveaia 3a HUM — aBToM0o0inbL, IIBHAKICTE
axoro Ha 20 kM /roa 6inkma 3a mBUAKIicTE aBTobyca. 3HAaI-
JITh IIBHAKICTE aBTOMODLNA, AKIIO B MicTo B BiH npuOyE Ha
4 XB paHlle, HI aBTodvcC.

JIlBa HacocH, OpamnoOYH pasoM, MOMYTE HAINIOBHHUTH BOIOIO
nopo:xHiil Gaceiin 3a 6 ro. 3a CKiNIBKH IO/IMH MOKE HAIIOB-
HHUTH DacellH KOMHNHN HACOC, [IPAIINIYH OKpeMo, AKII0 OJHH
3 HUX 3MOe 11e 3podDHTH Ha 5 roj MIBUANIE, HisK Apyruaii?

I111ob BuKOHATH 3aMOBJIeHHA, ABl MalCTPpHHI NpallloBaaH pa-
aoM 2 roji, mieas woro nepma — moie 1 roa. 3a cKiJIBKH Io-
JAHUH MOTJIa O BHKOHATH 3aMOBJIEHHA KOKHA MAaHCTPHHSA, IIpa-
LI0IYA OKpeMo, AKI0 aApyra morya 6 ue apodbuTn Ha 2 rojg
IMIBHANIE, Hid nepma?

31 cranoil A no crannil B, Bigcrass Mixk akaMmu 230 kM, BH-
PVIIME TOBAPHUH norAr, a depes 1 rog Hasyerply MoMmy 31
craHnll B — nmacamnuapesknuH. lloTarm ayerplanca Ha BljcTa-
Hi 140 kM Big crannii A. 3HAHAITE, MIBHAKICTE NacaHPCLKO-
ro nordara, aKmo soHa Ha 20 kM /roa Gineina 3a MBUAKICTE
TOBAPHOTIO.

© KpaBuyk B. P. Ta iH.
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JaasdanHA 0AR NOBMOPeHHA 3a Kype aazelpu 8 kaacy

3 li IurepakTHBHE 3aBTAHHA 18 caMonepesipkn 8
: IlIneymyxose 3aBaaHHdg 3a pIK

dapraHHA Aasa camonepesipkn N 8 (3a pik)

Hovamrosuil pigens

1. VramiTs JooyeTHMi 3HaAYeHHA 3MIHHOL V BHpa3si ﬂ;ﬁ + a?- =
A Veiuanena B Veiuwnena, gpim 0
B ¥Veciuncaa, kKpimMm01i 5 I' ¥Veiunenaa, kpim 01 -5
3
2. SHaligiTh 3HAYEHHA BHPAa3y 1?1 , Axmo b= 0,5.
A 12 b 6 B 1,5 I 0,75
3. flka 3 HaBeJeHHX piBHOCTEH € HENpaBHJIBLHOIO?
s_1 1)'_4
A 2°=1 B (1 4] -
Ll
B /0,81 =0,9 I e
4. Poap’sxire piBaaHEA x° — 3x — 18 =0,
A —-2;9 b 2;-9 B -3:6 I' 8;:-b

5. fke 3 HaBeJIeHUX TBep/KeHb € HeIIPaBUJILHHM 7
A DyeKOia y = x° Bii'eMHHUX 3HAYSHL He HaDVBae.

b I'pak dyveEODL Yy = —% HA3WBAIOTh I'inepdosolo.

B I'padix dyuaruii y = x* npoxoauts yepes Toury M(-0,6; 0,36).

I' Axmo 3HadyeHHA apryMeHTy AOopiBHIOE 4, TO 3HaYeHHHA
hbyHEKLIIL ¥ = Jx nopisHioe 16,

6. EﬂpﬂﬁﬂTbBﬂpm(l.+.2_). L.
m m*) m+2
2
ABES 51 B — r m
m m m

© KpaBuyk B. P. Ta iH.
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10.

11.

12,

13.

14.

Jasdanna a8 noemopennia 3a Kype arzedpu 8 xkaacy

Cepedniill pieens
YeraHoBITE BiinoBiAHICTE Ml piBHAHHAMH (1-3) Ta IxHiMHE
Kopensamu (A—]JI).

1 ¥*-Tx-18=0 A -2
2 x'-Tx"-18=0 B 9
r=Tx-18 ,
AT e
' -3;3
I —2;2

SHaWIITL 3HaAYeHHA BHpa3y J2T -3 - "’{E - J(=3)°.

A 10 B 7 B 4 I -2
i
Croporits api6 £ +9ﬂ+2“.
a:—-16
a+5s a+o a—4 a—2o
A a+4 X a—4 5 a+s 2 a+4d

SHaNJITE NepHMeTp NPpAMOKYTHHEA, ILTOINA AKOT0 JOPIBHIOE
48 cM°, a foBKHHa HA 8 cM Dinbmia 3a INHPpHHAY.

A 38 oM B 32 cm B 28 cmMm ' 24 cm

Hocmammniu pisens

CnpoeriTs BHpas3:

b+3 b-3)(3_q). ol
”(b—ﬂ b+3)[b 1], 2) («.E+2) JI(«J: +4).
Poas’AXkiTL piBHAHHA:
8 3y —4
1) y+2 " yE —4
SHaiiTh 3HaueHHs Bupasy (x x, — 1)* + 2x + 2x , Ak0o x

=23 2) (22 + x)? — 2x2 - 2x = 24,

Ta X, — KOpeHi piBHAHHA x* + 9x — 2 = 0.

Benocuneauer NDOJOJAB JHUCTAHIIK 34aBAOBHEKH D2 KM
3a 2roa. llepom 40 KM BIH npoixae 31 CTanow IIBH]-
KICTIH0, A4 Ha PpelTl AHUCTAHIN 301JABINIHB MNIBHAKICTE HA
5 KM/roa. 3HANAITE MBUAKICTE BEeJIOCHIIEIHUCTA HAa NMEpIIAX
40 kM muceraHIii.

© KpaBuyk B. P. Ta iH.
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JaadanHA 0AR NOBMOPeHHA 3a Kype aazelpu 8 kaacy

Bucorkuil pisenv

12
a‘+ab a®-b

2 |
15. loeenits, mo BHpAas3 (.-f—ﬂb) :(
JIMIIE OJ{HOI'O 3HAUEHHS.
16. Po3p 'amxiThL piBHAHHA:

z') nabysae

bx -4 X
= = 2.
V' Frax—8 ¥-1
17. 3naiaiTes 3HAYEHHA BHUpAa3y mn(m ‘+n” )-(-J'E— '-J'E)
axmo m = 0,8; n = 20.

2) (x* + 2x)}(x* + 2x - 3) = 4.

2
L]

18. MaijicrpuHsa Ta 11 yueHHMIA BHKOHAJIH 3aMOBJeHHA 3a 18 roga,
NpanionYy pasoM. 3a CKLIBKH I'OJMH MOKe BHKOHATH 3a-
MOBJIEHHA MalCcTpHHSA, Npanloiovd caMa, AKINO TPeTHHY 3a-
MOBJIEHHS BOHA MOXKe BHKOHATH HAa 5 roj MIBH/LIE, HiX yue-
HAnA?

© KpaBuyk B. P. Ta iH.
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Sadayi nideuileHol cKAAGOHOCTL

3AJIAYI NIIBHIIEHO! CKJIATHOCTI

— S

Ilam sraiiTe: Xodere HABYHMTHCH NIABATH — CMinansime
BXOJLTE B BOAY. X04YeTe HABYHTHCA MATEMATHEH — DepiThea 3a
zanavi. KoxeH poss’ 30K € CEBOEPIIHAM MHCTEITEOM MOIIVKY.

Muxaiino Kpasuyx

Mo § 1. PanionaasHi BUpasn

a+b
a’+4b* —4a-4b+6
AKUX 3HAYEeHb 3MIHHUX.
5 x! +.::2:12: a *

944. oseniTs, 1Mo BUpas Mae€ 3MicT A5 Oy ab-

945. CroporiTh Apil

X+
946. llopeniTs, mo aAns OVAbL-AKOr0 HATYpaJbHOI'O 3HA4YeHHSA N
npi6 » +1 € HeCKOPOTHHM.
n+2
947. 3naiiniTe vei HATYpanbHi 3HAYeHHA M, AJd AKX 3HAYEHHHA
d
apoby M =M+ 2 e yinpum uncaom.
948. CnpocriTh BUpas
1 F: 1 7 EE+ tl*+ EH+ lﬁm'
1-% 1+x2 143 14z 1422 1l+x
x"+x'+1

949. JlogeaiTs TOTOMHICTE ={x -2+ Ix*—2*+1).

2

x +x+1
950. Jlna uncen a, b i ¢ BUKOHYeTheA piBHicTE &7 b+c _a-b+c

a+b—¢c a-b-c’

HoseaiTs, mo a = 0abo b = 0.
Em ‘3?]1] _E.m-l lan

2" .3

Ja, Habyeae Juile 0JHOIO 3HAYeHHA, 3HAHTITE e 3HAYEeHHS,
952. loBeniTs, mo A4 OyAb-AKHX JONVCTHMHX 3HAYEHL 3MIHHHX

1 -1 a 2 2
+(b+ - -

a_l L E}_l [1+ b"+c —a J({1+f_?+t‘:} * me
a —(b+e¢)
3AJIe3KATH Bl 3HAYEHD d.

953. 3manuAlTe ycl 3HAYEHHA 4, A AKHX PIBHAHHA
x—a+l _
(x—2)(x—2a) 0 He Mae KOpeH1B. | —
© KpaBuyk B. P. Ta in.
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951. lloseniTs, o BUpas , e m1n — il 9yuc-

SJHAYEHHA BHpasy




Jadayi nideuwienol cxaadnocmi

054.

955.

956.

957.
958.

959.
960.

961.

962.

963.

964.

965.

Poap'sa:#iTL piBHAHHA:

3 BE41-8 g Hx=3)' —d(x-1* _
‘.1' 2‘ ' x'+2x" +3x+4
IHobyavitre rpadik dhvHKIL:
l‘ 4x -4
L) Y= 2) y= -
x || x|

Ho § 2. Ksaaparui xopeni. [Tilteni uneaa
IloBenliTs, mio:
1) cyma, piaannsa, 7o00yTOK 1 HacTKa ABOX palloHAJBHHX YH-
ceJl € pAllOHAIBHHUMH YHMCIaMHK;
2) cyma paljloHAJBHOIO Ta 1ppalloHAJNBHOIO YHCe] € ippani-
OHAJBHWM YHCJIOM.

IloBeaiTsk, 1110 YHCaA J3i2+3 ¢ 1ppﬂ.u1ﬂHa.HLHHuH

IoeeniTs, 1110 3HAYEHHA BHPa3ay Jﬂﬁ” + 2 He € HATYPAJILHHM

HHCJIOM.

CopocTiTe BHpas \/ﬂ +2Va+1+2.
IoBeaiTs TOTOMHICTD

b2 +2+ 2V +1 — b2 +2-2p% +1 = 2.

SHalAlT, yel 3HAYeHHA X, ANd AKHX 3HaAYeHHs BHpasy

Jax' +4x* +1-Jx' +6x* +9 nopismioe 2.
IloBexiTh, 0 3HAYEHHA BUPA3Y € HATYPAJEHAM YHCIOM:

1) JJE+J19-3J§; 2) V9 +4v5 —\9-445.
JHaNAITEL 3HAYEeHHA BUpasy
1 g 1 i 1
J1+42 2+43 J3+4/4
Po3B’AxiTh pIBHAHHA:
1) vx-1+4x+1+1=0; 2) J4+'V’EE—‘\I'II—1 = 3;
3) Jx+2Jx +1 =3 4) Jx+d4-4Jx+2 = 2.

Ilnsa AKUX 3HAYEHb d PIBHAHHA {E—E]{I—ﬂ] = () mae onuH

o

KOp1HE?
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Sadayi nideuileHol cKAAGOHOCTL

966. 3ualalTE YyCl 3HAYEHHA X TA VY, JANA AKHX BUKOHVETECHA pIB-

HICTD
x*-8x+y-4y +20=0.

067. 1) losenits, mo koau vx+1+vJx =a, 1o Jrx+1-—Jx = %.

2) Poap’axiTh piBHAHHA VX +1 + Jx = 2.
968. Ilobyaviite rpadik pyHKIIL:

2
1}H=J;; 2}y=J:F—:+L

o

Ho § 3. Ksagparni pisnanuaa

969. IuckpuMiHAHT KBAJApPATHOI'O piBHAHHA ax” + bx + ¢ = 0 fgo-
piBHIOE HYJII0 M1 @ > (), [loBeniTs, 1o JiBa 4acTHHA pIBHAHHA
€ MOBHHM KBaJpaToM.

970. IloBeniTs, mo piBHAHHEA x° — (a + b)x + ab — ¢* = 0 mae KopeHi
nna 6yab-aKHUX 3HaueHds a, b1 c.

971. Jlna AKHUX 3HAYEHL ¢ piBHAHAA X* —8x + 5¢c=012x* 4+ 6x—c =
= () MawTs ciNIbHUI KOpiHL?

972. 3nainiTe 3HaYeHHA BHpasy _::f' +x§ , AKIIO X, Ta X, — KOpeHl
piBHaHHA x° — 5x + 3 = 0.

973. 3HaligiTL 3HAYEHHA @, AJA AKOr0 cyMa KBaJpaTiB KOpeHiB
piBHAHHEA X° + ax + a — 1 = 0 € HaliMeH111010.

974. Kopeni a 1 b kBagpaTHOro piBHAHHA x° + px + ¢ = 0 € goxgar-
HUMH 9ucaaMu. Bupasite Ja +b qepes p 1 4.

975. Kopeni pisuauusa x° + mx + n + 1 = 0 € HaTypaabHUMH YHCIIA-
m#u. JloBenite, mo m* + n° € cCKIAIEHIM HATYVPAJIBEHUM YHCIOM,

976. Po3s saxiTh piBHAHHSA:
1)(2x*+3x+ 4y =(x*+x+T)%
2)(2x -1+ (2x2 + 5x— 3y =0;
3) x(x+ 2)(x + 3)(x + 5) = 280.
977. 3HalaiTE CYMY BCIX KOpeHIB piBHAHHA
(x*+2x)* - H6(x*+ 2x)+3=0.
978. SualiniTe Hallbinpmuii KopiHb pIBHAHHSA
(x*+3x+x2+2x+3)(x*+4x*-5)=0.

© KpaBuyk B. P. Ta iH.
© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



Jadayi nideuwienol cxaadnocmi

979.
980.

081,

082,

983.

984,

Y -t —d—2

2
Croporite apib (@ +a

a’+a+1

Po3p’ amiTe pIBHAHHA:

e P i 2% . Bl
1) x +:::2 2(.:: 1+:r)' 2) T 2;

5 9
3) - == e
) (x-1)(x+3) (x+1)*

SHalifiTe YOTHPH NOCHifOBHI HaTypaibHl umenaa, A00YTOK

AKUX gopiBHIOE 1680,

Ha pueyvaky 25 rourka C ainure Biapizok AB HA ABl 4aCcTHHH
rak, mo AB : AC = AC : CB. (Takwniit nojin Bigpiaka Ha3HWBa-
I0Th «30JI0TUM MoAlLIoM#», a00 «30J0THM ODepepizomM».) IHAaM-
niTe Bignomenna AC : CB,

4 C B

Puc. 25

Ilna Bu3HAYEeHHA NNTHOMHEM M3 MHOL IOPOHAHH CIIeJeosor
KHHYE HAa 11 fHO KaMiHb 1 Yepe3 4 ¢ DOYVE 3BVK Bij najgiHHA.
SHANAITE rIHOMHEY NOPOMKHUHEM 3 TOYHICTIO 10 1 M, BBAMKAKD-
YH, 0 IIBHAKICTE 3BYKY AopiBHioc 340 M/c, a KaMIHE IIpH
nafinHi 3a nepuii £ ¢ npoairae 51° M.

o6 ouneruTH 310paHyY NIIeHHIK Bl JOoMIIIOK, Hepirii
3EPHOOYHCHIN ManrMHi norpibuo Ha 9 rog MeHIe yacy, Him
Apyriy, 1 Ha 3 roj OlabIne, HIdK 0DOM 3a cnlibHOL poboTH. Sa

CKIMBKH IMOJIMH KOYKXHA MAIMHHA, NPALIIOIYH OKpeMo, MOMKe
OYHUCTHTH BCHO MTIIEHUI0T

© KpaBuyk B. P. Ta iH.
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Bidomocmi 3 kypey anzebpu 7 xkaacy

BITOMOCTI 3 K¥PCY AJITEBPH 7 KJIACY

Eupa:;u 31 aMIHHHMHM. H,uu BUpa3H

a R PO e & . TR R B o m N om o e

Bupasu 3i 3MiHHUMU YTBOPIOIOTH 31 3MIHHMX, YHcel, 3HAKIB
O1H 1 Iy oK.
Hanpuknan, 3x + 1; a(a — b); —1,5mn=; % — BHUpAa3Hu 3i 3MiH-

HumMH. Tpu nepii BHpasy He MieTATHL Ail AieHHA HA BHpas 3i
3M1HHOIO. TaKl BHpa3H Ha3HBawTh ULIUMU.

Axmo v Bupasi 3x + 1 yasaru x = 2, 70O oJepKHUMO YHCIOBHI
Bupa3s 3 -2+ 1, 3HaueHHA AKOro gopieBHioe 7. Yucno T Hasusa-
0T JHAYEHHAM supasy 3x + 1 mm 3HAYEHHSA 3MIHHOIL x = 2.

Crenine 3 HATYpPaJdbHHM NOKadHHKOM

Cmenexnem yucna @ 3 HATYPAJIbHUM IMOKAZHUKOM 11, Diabmmm |
3a 1, HazuBawTE JO0VTOK N MHOKHHKIB, KOKHHH 3 AKHX JA0pI1B-
HIOE d.

CrenedeM 4HcJIa @ 3 NIOKasHUKOM 1 Ha3MBaWOTh caMe YHCJIO d.

a"=aa...a, AKmon > 1; a'=a.
"-_-'H.F"_-'
R
Hanpuknan, 5'=5-5-5-5 = 625. ¥V Bupasi 5! uucao 5 Ha-
JHBAKOTL OCHOS0K) CMenerHA, YHCJIO 4 — noKasHUKOM CIMMeneHAa,
a Bech BHpa3 5' HABUBAIOTL CMEneHeM., |

Baacmueoemi cmenena 3 HAMYPAJLbHUM NOKAIHUKOM

r;ﬂ'lﬂﬂ — ﬂl'l'IT A -I‘H' ram =R o amaﬂ _\‘l

a®:a*"=a”" " "(a=+0,m>n) a™ "=a":a" (a0, m > n)

{um}n = gMN | am" [um]n _— {ﬂn]m

(0t = a o = Gaby

=y o

U.EI;HD‘I.TIEHH

Enpaa, o € ﬂuﬁ}vmnm ypucen, sSMiHHMX Ta Ix HEL'ITP&JIEHH}L
CTeNeHiB, HA3NBAIOTL 0JHOYAEHOM.
Hanpuxaan, Baﬂbﬂ ~0,2xy", 2zaz — opHOWIEHH.

— = S = o e ———— ™ ™ ", ' e ™ ™ o™
.y

' !!‘.E
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Bidomocmi 3 kypcy axzebpu 7 kaacy

OpHo4lleH, AKMH MICTHTL TIJIBKH OJIMH YHUCJIOBHN MHOMHHK,
110 CTOITH Ha NeplIoMy MicIll, Ta cTeleHl pi3HHX 3MIHHHX, HA3H-
BalOTh OJHOYJEHOM cmaHdapmHozo suzaady.

Cmenenem o0HOYASHA HA3WBAKTE CYMY IIOKA3HHUKIBE CTele-
HIB yCiX 3MIHHHMX, SKi BXOAATE J0 HLOT'O.

Hanpurknan, 9a°b* — ogHouNeH cTaHAapPTHOrO BUTIAAY 1 f-
TOro CTeneHsA; YHCJIOBHI MHOMHHK 9 — woegiyienm nworo oj-
HOUJIeHA.

Ilepemuoxumo ogaounenn —3a’b i 4ab’;

—-3a*b - 4ab®*= (-3 - 4) - (a“a) - (bb*) = —-12a7b.
Iligaecemo ogHO4YNeH —3a’b go Kyba:
(-3a*b)® = (—=3)° - (a®)* - b* = —27a"b".

Muoroujienu

MuozoynerHom Ha3aUMBaKwTh CYMY KLIBKOX OJJHOUJIEHIB.

Hanpuraan, 2a° — 3ab + 5 — muaorounen, Bin € cymoo ogno-
uneris 2a°, —3ab i 5, AKi HAZUBAKOTEL WIEHAMH MHOIOWIEHA.

MmuorouneHn, CKNaJeHHN 3 OJHOYJIEHIB CTAHAAPTHOIO BHIJ1A-
oy, cepell AKHMX HeMae NoAi0HMX 4JjeHIB, HA3HBAIOTL MHO20Y.Je-
HOM cmandapmHozo euzaady.

Hanpurnan, x* + 4xy — 3y — MHOro4JieH CTaHAAPTHOT'O BH-
rasaay; x* + dxy — 3xy — He MHOrOWIeH CTAHJAPTHOrO BUIJIALY
(Bim mae noaibHi yinenu 4xy i —3xy).

Cmenenem MHOZOYJAEHA CTAHJAPTHOIO BHIIAAYV HA3HBAIOTH
HadOINBIIMK 31 CTeleHIB OJHOYWJIEHIB, AKl CKJATAIOTH JAaHHN
MHOT'OYJIEH.

Hanpuknan, 4a’bh — 2b° — MHOrO4YJIeH TPeTHOT'O CTEIIeHd,

,1111 3 MHOTO4.JIeHAMM

y s — o — - o P R R S R S R S T

Cvmy Ta pl:iEHH,I-D MHOI'OYJIEHIB :333&:,3.11 MOJKHA 3alHCATH
Vv BUrJIAAL MmHOro4YeHa. Hanpukaan:

(a* —6a + 5) + (—a* + 3a) = a’ - 6a+5-a’+3a = —3a + 5.

{af—ﬁu+ﬁ) {—a3+3a}l—a +ﬁa+5+a -3a = 2a*—-9a + 5.

" e e e — M —— . e ™ o ——". e, - e ————— e ———— - — " — - ————— ——— - c— " —
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Bidomocemi 3 kypey anzebpu 7 xkaacy
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o6 noMHO¥HTH OJHOYWIEH HA MHOTrO4YJeH, noTpibHO OHO-
yjeH NOMHOMHTH Ha KOMHHUN WieH MHOro4JeHa i1 ojlepaaHl 1o-

OVTHH J0JaTH.

Hanpuxnan, 2b(b* — 3b) = 2b - b* — 2b - 3b = 2b® — 6b°.

106 nOMHOMHUTH MHOI'OYWIEH HA MHOIOY/IEH, NOTPIOHO KOMK-
HHH 4JeéH OJHOT0 MHOTOYJIeHA MOMHOMHTH HA KOXKHHI WieH
Ipyroro MHoOro4wieHa it ogepsxani fo6VTKH NOJATH.

Hanpuxnan, (a + b)(a — ¢) = a* — ac + ba — bc.

DopMYSU CKOPOLEHO20 MHONCEHHS
(a — b)(a + b) = a*® — b*;
(a + b)? = a* + 2ab + b*;
(a — b)Y = a* — 2ab + b*
(a + b)(a® — ab + b*) = a® + b?;
(a — b)a® + ab + b*) = a* — b°,

CniocoOn poskJajaHHAd MHOTOYJIEHIB HA MHOMKHHEN

™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™ . ™™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ T ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ o™ ™™ ™™ ™ ™ ™ ™ ™ ™™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™y

1) BuHEEEHH.E CNiabHO20 MHONCHUKA 3a dyxku. Hanpuknan:
2a°b — Bab® = 2ab - a — 2ab - 4b = 2ab(a — 4b).
2) Cnocib epynysarnna. Hanpuknan:
ab—ay— by + y* = (ab—ay) - (by — y*) =
=ab—y)—ylb—y)=(6-—yNa—y).
3) Bukopuemanua opmMys cKoOpoLeH0z20 MHONMEHHA:
a‘—b*=(a-b)a + b);
a* + 2ab + b* = (a + b)*;
— 2ab + b* = (a - b)~;
a*+ b* = (a + b)(a® — ab + b?);
a®— b*=(a — b)(a® + ab + b?).
Hanpma,n,, a*—4b* =a* — (2b)* = (a — 2b)(a + Eb}

T — T — e — T e ] T ——— e ———— e ——

e - ——

PipHgansa 3 0JHICIHO 3MIHHOIO

PigricTs 3 HeBijoOMHUM 3HAYEHHAM 3MiHHOI HA3WBAKTE pis-
HAHHAM 3 00HI€W 3minnow (abo pieHAHHAM 3 OOHUM HesidoMUM).

3HAUYeHHA 3MiHHOI, A AKOro piBHAHHA NEPETBOPIETLCH B
NPaBUJILHY YHCJIOBY PIBHICTE, HAZUMBAKOTE KOopeHeM, aDo po3s a3-
KOM DIBHAHHA. . 5
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Bidomocmi 3 kypcy axzebpu 7 kaacy

Hanpuknan, uucio 2 € KopeHeM piBHAHHA 3x =x + 4, 6o
yHCJA0Ba piBHICTE 3 2 = 2 + 4 € npaBHJIALHOIO.

Poap'a3zaTn plBHAHHA 03HAa4Yae 3HAHTH Bcl Horo Kopesl abo

INOBECTH, IO KOPeHIB HEMAE.

T O Lo o om e om o peom e oo om oo o L oae me om om pm o o om o me om o o

JiRiHH]l piBHAHHA 3 OOHICH 3MIHHOK

PipusaaHA By ax = b, v axoMmy a i b — peaxi sigomi uucna,
a X — 3MIHHA, HA3WBAKTL JIHIHHNM pIBHAHHAM 3 OJHIEIO 3MIiH-
HOIO.

Yucna a 1 b HasuBawThL kKoegiyiewmamu MHIAHOTO pIBHAHHA.

Kinvrkicmov xopeuia niniiitHoz0 pi@6HAHHA

Pieaaaaa | KoedinienTn Kopeni
a0 E — €IMHHMH KOpIHB
ax==b a=0ib=0 Kopenis nemae
: KopeneM e OyaL-sAKe YHCIO
a=0ib=20 k i :
(piBHAHHA Mae Ge3/1iu KopeHiB)

JIiHIMH] pIBHAHEA 3 JBOMA 3MIHHHMH

o ™™ ™ ™ ™ e ™ ™ ™ e ™™ ™ ™ ™ ™™™ ™ ™ ™ ™ ™™ ™™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™ ™™™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™™ ™ ™™ ™l T o™ ™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™™™ e ™ ™

Pisasanusa suny ax + by = ¢, e a, b i ¢ — pesiki BioMi uncaa
(KoedilleHTH pIBHAHHSA), X Ta iy — 3MIHHI1, HA3UBAKOTE JIHIUHUM
pPiBHAHHAM i3 deoMa IMIHHUMU.

Posze'asxom jniHiliHOrO piBHAHHSA 3 1BOMA 3MIHHHMHM HA3HBA-
KTh [Iapy 3Ha4YeHb 3MIHHHX, 4 AKUX PIBHAHHA IepeTBOPIOEThH-
cA B IpaBHJIBLHY YHCJIOBY PI1BHICTD.

Hanpuknan, po3s’ssakoMm piBHAHHA 2x + y = 8 € napa uncen
x =2, y=4, 60 yncaosa piBHICTE 2 * 2 + 4 = 8 € npaBHJIBLHOIO.
CropoueHo neil po3s’'s30K 3a0HUCYIOTE TaK: (2: 4).

Jliniite pisHAHHA 3 1BOMA 3MiHHUMHK a00 Mae Beanriyu po3s’a3-
KiB, abo He Mae KoaHOro po3B A3Ry. Hanpumknan, plBHAHHA
x + y = 8 Mae Oeaniyu poar’saaking; pieHanaHA Ox + Oy = 8 poas’as-
KiB He Mae,

- oill” e m——
K1 T B8
B 1B
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Bidomocemi 3 kypey anzebpu 7 xkaacy

I'paghivom pienanna 3 deoma 3MiHHUMU HABUBAOTL dirypy,
VTBOpPEeHY BCiMa TOMKaMH KOOpJAHHATHOI IJIOMIHHEH, KOOPAHHATH |
AKHX € PO3B A3KAMH JAHOr0 piBHAHHA.

I'padpirom piBHAHHA ax + by = ¢, y AKOMY Xoua O OIHH 3 KO-
ecdhinieHTiB a abo b BiAMIHHHMIH BiO HYJIA, € NpAMA.

IM1o6 nobyayeaTu rpadik TaKOro piBHAHHA, JOCTATHLO 3HAI-
TH JIBa HOro po3B A3KH, NO3HAYHTH HA KOOPAWHATHIN ILIOIHHI
TOYKH, 10 BiANOBIAIOTE UM PO3B’ A3KAM, i IPOBECTH Yepe3 HUX
npaAMY.

AH AR FRERRREEERH
- | | (R |- . - L2
K. heo@ L] 010 0 e Dl
-1 | b | | W ol 1 | .
[ 1] | | 11 'R T ] | .
HHPERNE  HEHPEE  FEHPER
IETIEELT L (LTS ‘; ‘ '|
2x + 3y=3 2x + 0y =3 Ox + 3y =3

™ ™ ™™ ™ ™ e ™ ™ ™ ™ ™™ ™ e ™ ™ ™ ™ o™ ™ ™™ T ™ ™ ™ ™ ™ ™ o™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ o™ ™ ™ ™ el ™ ™™ ™ ™™ ™™ ™ ™ ™ ™ T T ™™ ™™ ™™™ ™ ™™ ™ ™ T ™ ™ ™ T ™ ™ ™ ™ ™™ ™™ol

CHeremMu JiHIHHHX pIBHAHL 13 JBOMA 3MIHHHMH

fAlkmo norpi6bHO 3HAlTH cHiNbHI po3B'A3KH KinbKOX piB-
HAHBL, TO KAXYTh, 0 NOTPl0OHO PO3B A3ATH CUCMEMY PiBHAHb.
Posza’azkom cucreMH NiHIHUX piBHAHL i3 IBOMA 3MIHHUMH
Ha3uBAKOTE Napy 3Ha4YeHb 3MIHHHX, JUIA AKHX KOKHEe PIBHAHHA
CHCTEMH NepeTBOPIETHCA B NPABHILHY YHCJAOBY PIBHICTE.
Poss’azaTu cucTeMy piBHAHL O3HAYa€E 3HailTH Bei 1i po3s’aa-
KK abo JoBecTH, L0 PO3B A3K1IB HEMAE.

Cnocofu po3é’ A3Yy6aHHA cucmem daox RiHIlHUX piBHAHD
iz deoma sMiHHUMU

1) Cnoci6 nidemanoexu. Hanpurgnapn:
2x+y=3; [y =8-2x; y=3-2x; =2
3x -2y = 8; 3x-2(3-2x) =8; Tx=14: =-1.1

(2: —1) — po3B’A30K CHCTEeMH pPiBHAHB.

™ ™ ™ ™ e ™ ™ ™ ™ ™™ ™ ™ o™ ™ ™ o™ ™ ™ ™ o™ ™. ™ ™ e ™ ™ ™ o ™ ™ o™ ™ ™ ™ e ™ e ™ ™ ™ ™ ™ . P ™ ™ o ™ ™ ™ ™ e ™ o™ ™ o™ ™ ™ ™ ! . ™ ™ ™ ™ ™ ™ e ™ ™ ™ ™ e ™ o o ™ o ™ e o ™ ™ ol

iy
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Bidomocmi 3 kypcy axzefpu 7 kaacy

| 2) Cnoci6 dodasanna. Hanpuknan:
| {31+4y=lﬁ;-2 { 6x + 8y = 32;

2x-3y =5; |-(-3) —ﬁx+9y=—15;+

17Ty =17; y=1; y=1.

;' (4; 1) — po3B’A30K CHCTEMH PIBHAHE.

3) I'pagivnuit cnocio.

[llo6 posp’sisatn cucreMy piBHAHL || U4
{I+2y=4' |

' byavemo rpadikmn obox pis-
x—-y=1, |

| HIHb CHCTEMH B O/[Hiii cucTeMi KOOpAUHAT. || ]+~
:

| I'pacdikn nepernHaoThed B Toumi (2; 1). | | |0

(2; 1) — po3B’A30K CHCTEMH PIBHAHB. |

|
{31+4y=lﬁ; {3.1:+=1-1=lﬁ; {I=4;
|
?

l Sane;xKHICTH MIHHOI i BlJl 3MIHHOI X HA3HBaWOTEL (PUHKYIEW,
| AKIIO KOMHOMY 3HAYEHHIO 3MIiHHOI X BiAnoBigae eduHe 3HAYEH-
| Ha amiHHOI Y.
'} SMIHHY X HASHBAIOThE HE3AJNENMHOW 3IMiHHONW, ado ﬂpEyJ!EH-E
| MmoM, & 3MIHHY Y — 3A1eHHOK 3MIHHOW, aD0 PYHKYIEW.

¥ei snauenns, AKUX HaODVBae He3aNleXKHA 3MiHHA (ApryMeHT),
YTBOPWIIOTE ofnacmb 6BusHa4enHA @yHkyil, a BCl 3HAYEHHS,
AKHX HaDyBae 3anes;xHa aMmiHHa (bvHKIIA), — odaaecmb FHAYECHD
dyHKLiT. |
| I'paghivom gpynkyii HasuBawTe Qirypy, YTBOPEHY BCiMA TOY-
| KAMM KOOpPAMHATHOL NIOIIHMHHM, abdcHeH AKHUX JOPIBEHKOKTE 3HA-
|YeHHSAM ApryMeHTY, a OpAMHATH — BiMOBIAHMM 3JHAYEHHAM
_}{D}THHI_I,‘H.

N

F P
L)
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Bidomocmi 3 kypey anzebpu 7 xkaacy

Heaxka rouka M(a; b) panexarume rpa- | | v
biky dvHEDII TOAl H TIIBKH TOAl, KOJH b
dHaYeHHA QYHKUII s X = a gopisHioe b.

Bvae-Aaka npama, IepneHIHKYJIApHAa
no oci x, nepernHae rpadpik $pyHKIOII He
Oinbile HidK B OHIH TOYIL], 0

e —— o o o o |t e .t | o e o o, e o o o

RN

=
E
S

| S—
Y

Jliniiaa pyEKIiA

T,

dyHKIII0, AKY MOXHA 3ajaTH hopMyaoo BUAY ¥ = kx + b,
e X — HesaJlexxHa 3MIHHAa, Bk 1 b — neakl 4yHcHaa, HASHBAKOTE
JIHIUHOW.

I'pacdikom niniitaol pyHKOIL y = kx + b € npama.

k = 0 k = ()
L 111 ys ] ye | 1111
B UTANEFE @R ISPTENBUIE
ERNENaD /mun 2EPAISHBE N
! . . S S - .I :. i ! ..!}... ! . . .i
f‘"ﬂ'i:';: ?E-ﬂ-f::ir
- | M- | 1
| | | +t'

i = r R - '! l -i
i | | |

1106 nodyayeaTn rpadik mMiHIAHOL HYHEKIL, ZOCTATHLO 3HAH-
TH KOOPAMHATH ABOX TOYOK rpadika, DO3HAYUTH 111 TOYKH HA KO-
OpPAMHATHINA [JIOLHH] i IPOBECTH Yepe3d HUX MPAMY.

Baacmuesocmi ainiltHol gpyHKkuil

1. ObsacTe BH3HaYeHHA (pYHEKII] YTBOPIOKOTE yel YHCIA.

2. dxmo k # 0, To 0bnacTs 3HaYeHb PYHKIIL YTBOPHOIOTE Vi
ynueaa; axmo k= 0, To pyvEKIIA HaDyBae 1uIIe 0JJHOI'O 3HAYeHHSA
y=h.

3. 'padirkom pyHKIII € npamMa.

Jlinifiny dyHKLi0, AKY MOKHA 3ajgaTtu dopMmynow y = kx, ne
k # (0, HaaUBAIOTE LIE NPAMONW NPONOPYLLHICTLIO.

090
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Bidnoaidi ma sxasiaxu

BIJIITOBI/II TA BKA3IBKH

& 1. 13. 4) ¥ei uncaa; d) vel uucna, KpiM -2 i 2: 6) yveil unena, gpim -2, 0

il. 14. 3) ¥ci uncna, xpim —5 1 5; 4) vei unena, xpim -2, 0i 2. 19. 1) 0;
15 . 25 480 % 640

2)Yle. 20.1)0; 2)40. 21. [ ] naxkeris. 22. [ Jn.rmumﬂ.
a b n m
23. [ 29 20 ]m,a 24. 1) Vei uncna, kpim —3, 01 3; 2) vei uncna, xpim —61 0;
x+y x-y)

3) vel unmcna, 25, 1) ¥ei uncna, kpim 4; 2) yel uncna, kpim —2,0 1 2,5; 3) vei
gucna. 31. 3)(m + 2n)(m — 2n + 1). 32. Ha 142 .. 33. He moxxna. Braziska.
BpaxviiTe, mo: 1) kinskiers abnve #a a6avei Mosxe sbinnmyeaTnca abo amen-

mysaTHcA HA 3; 2) 3a oHHE pa3 3 AbAVHI He MOMKHA EipEH.TH 1, 41 6insme, Bimx

6 abayk. 42. 1) 15; 2) 9. 43. 1) 27; 2) 25. 44. 1) a; 2}- E}EELE 4) ’"ﬂ"

l+x a— 3 10 4 r+a3

5}- 6)4; T) i 8)a + b 9) == 10) | ﬂ“m 11) =5 12) T4

45.1) = 2) 3; 3:— gy &y 2% e & 2 :«3} *1 gy BES

-9 9 c- b x-y a-9o

-'ib om -2 : Q. I ) 3n—2m

5“. l}I_E., EJ E.lj+3b. 3} 5m+21 4}_31':' 1-. -ﬁ] EII‘F' Ey}'l ﬁ} 3 L

2 _ ¥ o x+y 7 b-2a

) x*— 2x+ 4; E]E-:-:' 9} =3 ol. 1) ﬂ+3 ; 8) 2b+9¢: k 4 : 4) T >

~ D e @+ D - g ) e 16(h — 2)

5) ~ g’ 8) ——- 52.1) -5; ~0,01; 2) 2,05. 53. 12; ~15.60. 1) = =
4(2n - m)

2)a + 2. 61.1) . 2)y + 2. 62.0,802. 67. 1) 2%; 2) -0,5. 68. ¥ nep-

2n+m
mriit hipmi. 69, 7T wr; 21 xr. 70. Moxaa. Brasiaxa. BpaxyiiTe: axmo subpatn

9 TPOAHA Pi3HUX KOJLOPIB He MOXKHA, TO PISHHX KOJALOPIE MOMe DV TH oHA-

: 3 4
6imbme4.75. 1) 1;2) —:8) 2:4) 6y; 5) -2, 6) k +5; 1) ——: 8) ——.76.1) —;

2)1; 3)8; 4)5; d)k+ 2; 6)

. 77.1) 4; 2] ~20. 78.1)-64; 2; 0,05.

a+b
! r—--r* + —-. —_
79 “a_g ] i 3)8; 4)k+ 2; 5)4; 6) = 80.1) 1: E} 5 3) 1;
4]m+ﬂ 81. 1}ﬁ{y+2} 2}— 3]— 4}2{3&4—&3] E]E{Ex-l—t,-'] 'E-:I—
K% x-y a-1" g Sa+b
+

82. 1) a’(a + 1); 2) -—33) 2(n +3); 4) - .83.3,5. 84. —6.90. -2: -1: 1:
el m+n

2. 91.1: 2: 3: 6. 'EH. 80 km/ron. 95.16ra. 96. x =2, y=-2; x=3, y=-1.
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Ty +10x a’+ b 2 5 b+1 m* +n*
99, 1) 2+8, gy W+Ox 4 . 4 5—5_7_-5 :
) rr ) P ) — ]g ) ]c"' ) == ) I'H"-I‘I:
3-k* 2x + 3y Tm-3 b - En -y 2
9} Eki ¥ 1“] E‘I!y = # E_m Ll E} ﬂb 1 E] y ] 4} = 5] E
ﬂ
ol nl: ;2= je1: 0z 1 [k SR
3y $ 2h 6 64 -1 r,'{u+.r:]|
5 3 3 T-x 2 2k ba
3 | +5) —: 6 it T 8) ——.106. 1 ‘
}I+1 }{H—EHH"’FH }‘i ]ﬁ[x—:l} ]I-'—E }i’ -4 }[a—li{u+2]
1 3 a 3 dx a+be
2) - : 3)—; 4 : ——; b . 109.1
} x(x-1) ) 2 } 15(a +1) ) b+5 ) x*-16 ) a‘bh*et
3y +4x d-c 5x° +xy ab 2b
2 3 : 4 — D : 6 :
; 36x'y ]rd[m-r-n} .JEIE-[:n:3 -") ]b* -a* ]{ﬂE—bz}{u—b}
'
Ay ae=dn. g IBEW . oy ¥ @l g gy teRL gy B
48a’h ab(x - y) afa” -b7) 2[:r+_|,r'_l' 2e y
3
3) - Er: i e 3 _: 5) a+2 ]_4ﬂ+'b: 7 am . 8) dx -
34n’ - 9) 2Ax+5) ) a@a-2) 2ab 2(m + 6) a(3x —a)
a* n a-12 5 5a°
9 y 10 . 112. 1 B —' -- + 4 D ;
) a' +27 ) ¥ -8 } -10° ) ab’ 3) 2{3 J:} ) 4{b+ 8) ) (a-9)°
a ¥
y 1 a- +4 5-m a+2b
- : :' § L] -"': : 3
0) 2x(2x + y)* L x -1 8) a*+8 i ”E . m® ) 2a’
' +3x+5 2xy 2 2 2 dmn 2
_ . D N 6 . - 3 - 3 » 3
(x+1)x+2) ?) X+y ) I.—.f.:’l 2 a %) ab®’ ) m+n 4) -1
115. 1) 22274, 9y 0, 116. 1) -Z; ~; 2) L 117.1)1; 2)0.42. 118. -17.
.t'y S(a+5)
6b" + 4 Bx’ 36 8
121.1 3 2 . 122. 1 e . 2 . . 1) (3: 2):
)| [b 2] {b+2} ) 1-x* ][m+3} (m - 3] 1-a" ) }

2)(4; —-2). 128. 27 000 rpu. 129. 9.6 xs. 130. 1) Tax; 2) ui. Braziaxa. 2) 06-
IPYHTYHTe, 10 B KBaJApPaTi poaMmipy 2 x 2, AKNA BHIHAYAETHCA NEepIIUMH JBO-

Ma PAAKAMH 1 DepiIHMi JBOMA CTOBIILAMK, oTpuMaTi 4 6011 KBaApaTH poaMi-
pv 1 x 1 He MoHA.

Jaszanna aas camonepesipkn N 1. 1. A. 2. B.3.B.4.5.5.T.6.B. 7. 1-5;
10 a

2-T; 3-11. 8.B. 9.T. 10. B. 11. - 13.1) — + 2) =- 13, =10,
X 5 3a+b y —16 Ha - b)
15. 272 18. 1}— -y -
ab | 2{1{&—2]

4]—- D)k—-2;6)m + 3. 138. 1) ¢*; 2)

x-y ” .r+y
2 106y En

3) =: 4 -1:5)b—-1:6) 2(y + 4). 141. 1 : 2) ——
}h ) m ) ) 2(y + 4) }3‘“ ) - 5 Eﬁ
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5) -::{3!.'--1]': 6) k[Ekhm}I+ 142. 1) M: 2%, 3 Eﬂ(u—.?.}: 1) y—E:r+
2 " 3 Jd y+2x
143. 1) 3 . 2) 4(x -2) : 3 - I{E+E!]| ) _[2:+1}[a+b} 5) Syla +y}
(a- 1}[3ﬂ+1] x+ 2 0 14 a3 — ﬁl’]‘

m-4 7 (n-m)x+y) 8) e~ 2a) 144. 1) 2(c+1) 5

2) —:

m+4’ 2 ; a’—ab+b* ele-1) x-y

gy U-xNx-y), 4y 3a+b), 5y4.6) %1 145 1)-17.5:2) -3.6: 2.4.
dy 1ﬂnh (x—=1)a~+1)

146. 1) —4; 2) -2; 9. 149. 1) 1; 2) 1. 150. m* — n®. 151. 0. 155. 12 cnocobamm.

2" 5k*n*
156. 18 rypucris, 157. 16 gisguar. 159, 1}— E] —_ E} —$4) X7 5] —: 6) >

n < .E]—E 9}—— 160. 115 zli‘i 3) 6ck; 4) —; 5) - E“ . 6) —5—.

an 3mn’ 2xy
2 .
161. 1) 4:2) 3. 162. 5. 163. 1]- —- E} 3) a } =3 : B) 2(c — d); 6) Eriﬁ
y'

G)

5{.1:' ) 208" ab 9
'I_I* e . ﬂ ].E I- -
a’ -5 2 +168..1) 3a 2) . 3¢ 4bxt

H
166. 1)-0,4m™n* 2) 22_; 3) 3., 4) 82 B1-2). 0y 8 . 3ya+b):
3 4a[1+:r} 2(a - b)

1) {Er+‘l]{x+y}: 5) O9a 6) *2 . T n . 8) .{_EZE:'..{I"'_EE!_
3(1 - 2c) a- b x=-y dm(m + n) a

168, 1}3“ }I+E 3}— 4) —=TY .5y bla-b) gy _a(a+2) 169 1)16:
E[I'PEF] a+b c+b |

2)-1;10; 75. 170.1)-0,6; 2)0,78. 176.1)0; 2)0,5. 178. 144 cm.
179. 12 aris. 180, 32 6ann, Brazisxa. BpaxviiTe, mo nepma i yeTeepra ginum-

A1 HaDpann pasom 105 — 61 = 44 dann. OckiasKH YeTBepTa AiBuMHA Habpana
He mMenme, Hix 12 Gaxie, To mepma sabpana we Oineme, Him 44 — 12 = 32

1&4.1}%:2} n, gy 2

Oamm. DﬁrpyHT},ri‘-iTE 10 NepHra A1BYHMHA He MOIrIa Eaﬁpa'rli 31 abo meHe Ea
nin. 181.1) -~ 2) —2 . )ym+2;9) 2%, 5) -2, 6) 2. 182.1) 2 =
a’ x(x-1) a- 5 x—-y
12x 1 b*
; 4 . 183. 12; 36. 184, 1; -2, 187. 1
=€ W T e

021, 5) 2m . 6) 21 188.1)8;2) 2L ; 8) 2; 4) 282
b+ 2a n—m x(x+1) - b-2 o

2
189.5.190.4.191.1)~4;2) == 192.1) —; 2)2.193. 1)a; 2) x~ 3; 3) - .

mn n

194.1)—a—b; 2} . 203. 1) 4,25; 2) 1,25. 204. 233 205. . 206. 1) —4;

1
2) =3 38) - 3 a) —4;
) 3¢9 i

3)-1; 4)

2:—1
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0:2)13.208.1)a=0:2)a=23. 209. 11 m/c;: 9 m/c. 210. Brasiexa. Bpaxvii-
Te, 110 Meaa KoMdHaol oneparnii nofyToR yeix uncen, sanucaHEAX HA JOMHIN, He
amiHweTsed i gopisawe 1-2- ...+ 25, 216. 1) 2; 2) 1,5; 3) —3; 4) —3; 5) kopeHis
Hemae; 6) -2;: 7) 1: 8)-2: 9) 7. 217. 1) 3; 2) —-1; 3) 1,5;: 4) —1; 5) xopeHiB He-

mae; 6) 20. 218. 32, 219. B. 220. -i—:- 224. 1) Kopenis nemae; 2) 4; 3) 2; 4) 21;

5) ITﬁ‘ 6) 5: 7) —0,8: 8) _la; 0) 1; 10) —-3. 225. 1) 1,5; 2) 0,5; 3) 6; 4) —

5)-6:6)2:7) —E,E*E} —ﬂl. 226. 22,5 xkm/ron. 227. 2 M /Ton. 228. 32 kM /rox.

229. 1) -9: 2) O = 3} T; 4) ropeunis memae. 230. 1) 0,45; 2) 9. 231. Yci
sHAYEHHA, KpiMma = 1ia=2.232.a=-5;a = 2,2. 233. b =-2; b = 1,5.

234. 24 xs. 237. Hi. 238. Tak. 239. 6. Brasiexa. CropucraiiTecs piBHICTIO

10 + 10 + 19 = 9, saMiEnBIH B HiA yncao 10 ecymowo a + b + c.

ﬁ+f:r b+¢ c+a

Japnaansa aan camonepesipen M 2. 1. B. 2. b.3.I'. 4. B. 5. 5. 6.I'. 7. 1-11;

da'c 11
: Tl 13* ]. —: E {-.I.
166" 2a-1 ) 24 )

14. 80 xM/roa. 17. 1) 0,4; 2) 2. 18. 9 rox; 18 roxa.

256. 1) 101: 2) 0,9; 3) 0; 4) —%; 5) 4%: 6) 0.25. 257. 1) 121: 2) —10: 3) 11:

_ 3 . 8 = .-:;|-|rb
4) 0,75: 5) 7,2. 262. 1) —ﬂ+5. 2) T 3] zb" 4) e(l1 — ¢). 263. 1] .h

9) __Mn_ opq 0 ogs 1y _4.2)-1.5. 266. 1) 0,4: 2) 1. 267. FKoanoro.
m+n h-a

270. 20, 101 15 ragmerin. 271. 1100 r. 272. Brasiexa. BpaxyiiTe, mo cepen

ycen 1, 2, ..., 25 e 12 napunx 1 13 HenapHux, TOMY NpHHANMHE]L HA OHIH 3

: - 1
KAPTOK HAnMcaHl ABa HenapHi uncna. 284, 1) %; 2) 6,25; 3) 36; 4) 64; 3) E:

6) 4. 285. 3) 24n7'": 4) 4x%: 5) 6m'k: 6) 9b'". 286. 2) 1,5n: 3) 2ab3. 287. 1) 2:
2)243; 3)4; 4)27; 5)1; 6)0; T)15; 8)6; 9)9. 288. 1) 27; 2) 125; 3) 1000;
2a’ 0z ﬂ“‘ 2m’

4) 0,5: 5) 32; E-‘,I— 289, 11— 2) 0,4m'n% 3) -=—i 4) =5 5) 5

125.:!:- a Eﬂn

.1)—1; 2) —4x'y. 2086. 1) x*; 2) b'.

b+Ea n+m

297. 72. 293. —. 299.1) 2; 2) . S04, .a303.(1: -1).304.120i 130
16 b-2a n-m

neraneit. 305. 70 cropinokr. 306. 44. 320. 2) 1,16 - 10%: 3) 3- 107; 4) 7 - 107%;
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5)2,52-10% 6)2,5-105.321.B1,7 pasa. 322.1)5,2-10%cMm; 2)6,4-10' M
3)2,8-10°Kr;4)1,9-10°7r.323.1)7,3-10 " mm; 2)1,1-10 " ¥m: 3)9,3-10° ;
4)8,6-10°0.324. 7,91 kM /c; 1,12-10 kM /e; 1,67 10 km/e. 327.1) 1,91 - 10%;
2) 1,016-10 7 3) 7,77-107; 4) 6,7-10°, 328, 1)4,08-10% 2) 1,93 - 1073,
333. 1,05 kr. 335. B 11 pazis. 338.1)-2;: 2;: 2)0,3. 339. 'E'r MACAHHCTIE.

340, 160 rpu. 354. I}y'-EE EJH'E 309. Hy'l—ﬁ 2}H='*- 306. a = 1.

387.1)(4:-2)i(—-4; 2); 2) rpatdhiku He nepeTHHAKTLCA, 308, 1) (1; 3)i(-1; -3);

2) (-2: 2). 360. 1) -1: 2: 2) 1; 2,5, 361. 1) -3: 1: 2) 0,5: 2. 362. s-%; ARIIO

12

h=45, 0o S=4.363. t= ?; agmo a = 1,6, o t = 7,5. 366. Tpr ropexi.

367. 1. 368. —m. 369. (1; -2). 370. 5000 rpa. 371. 75 &m; 75 kM. 372, 7 abnayk.

Sapaanna aan camonepesipekn N 3. 1. 1. 2. B. 3. B. 4. 1. 3. I'. 6. B.
7.1-B; 2-11; 3-A.8.T. 9. B. 10.T. 11. 1) 65,5; E]I— 12. 1) 4ab’c?; 2}—-ﬂ+b

a
13.1)1,8-10%; 2)4,2-10". 14.(1; 2); (2; 1). 15. 1) 1,5; 2) .'?.gr. 16. -
=y
18. 2.

E -

Jas

+4"

E.t"' a*
J:—Ey . 377.1) 3; 2) 2; 3) y + 2. 378. 196; 64. 380. 3) Ha+b)’ d}a

Zn* 4a+13 2a 1 x(x+y)
a) - i B) — . SOLka) —i B) —— 4)- i D) - A
) [m-n'_l-i ) a -16 }15.:': ]4 b ) r+y ) Y

2) 325: 3) ‘2"*’]:““. 384. 2. 385.1) %. 2) L. 3ya+b.
if

6)

x+1
3xr+1

3) .15 1) -2,8. 391. a = 0; a = 2. 392. 1) 2; 2) 127; 3) —0,9; 4125; 5) 4;
6) 0,7. 304. 1) -5-: 2) —“; 3) 2x%". 395. 3:2:;, 4) m - 3; 5) 1. 396. 15.

[ a- =

398. 3,6 - 10" c; 8,64 - 10%¢; 2,692-10%c. 401.1) -2; 2; 2) 2.

388, 389. 1) —-1; 2) 0; 3) xopenire nemae; 4) -2, 390. 1) 0,6; 2) 0; 3;

Sasmaanna gan camonepesipekn N 4. 1. B. 2, A.3.T. 4. 5. 5. B. 6. B. 7. 1-B;

92-A: 3-11. 8. B. 9. B. 10. B. 11. 1) 100a%; 2) 32—3. 12. 1) 3; 2) Kopenis HemMae.

14. -3: 1. 16. 1) :}-, 2)4.17.1.18,a=-2; a = 4.
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§ 2.410.7Koauoro. 411, sa.412.1)-3:1:2)-1.413.1)-2;1:2)2.414. 1) (2;4);
2) (-4: 16); (4; 16). 415. (0; 0); (—-5; 25). 416. 1) 0 <y < 4; 2) 0 < y < 4.

417.0< y< 9. 421.-1; 0; 1, 422, k= 3. 423.2)—1; 1. 424. 1) "f; 2) -2.
o

425. 26 kv /roa. 426. 60 m. 427. Braziexa. |lpunverumMo, o BEKASAHHX TPBOX

KJITHHOK Hemae. Toal moHaidineme A8l KAITHHEN, pO3TaIIOBaH] MiaAp#A], MO-
FYThH MATH TOH caMuii koxip. Bpaxviite, mo cmyxika mac 14 nesacdapboanux
KIAITHHOK, AKlI MOMKYTH poaginaTn moHalbiresme 15 map KAITHHOK TOTO Ca-
Moro xoasopy. 440, 5) 1,9: 6) -2.5: V) 3: 8) - E 441. 5) 3,8: 6) -9, 442. 1) 3:
1; 1,8; 2)6. 443.5; 9; 0. 453. 1) 3,5; 2) —1-5 3) 7,1; 4)0,001. 454. 1) 0;

2) 1 T 455.1)-1,5; 2,5; 2) 1,5; 4,5. 456. 1) -9: 5; 2)0,1: 0,9. 459. b= -3:

b=+3. 460.a =0; a = 2. 461. 1) x = 0; 2) x = 0. 464. (-1; 3). 465. 15 guis.
466. Tapac. Brazigxa. Bpaxvitre, mo ¢pimron norpibHo opoiita 19 wairn-

HOK, 1 mo Tapac moxe gonosHwosaT xoan Onera go 4 kaiTaaok, 493, ¥V 14 6y-
wetax. 494. 6 oci6. 495. V 16 xomangax. 498. 0. 499. 50 % . 500. 2 sHag#H.

2017.1) 24; 2)180; 3) 105; 4) 3; 5] 45;6) 200; 7) 42; E-}E— 0) 2,8.518.1) 75;
2) 36; 3) 28; 4) T20; 5) 105; 6) 21 o21. 1) 21; 2) 20; 3) EIZI 022. 1) 12; 2) 63;
3) 6. 523. 1) 300; 2) 34,5: 3)4; 4) 64: 5) 64: 6) 18. 524. 1) 28: 2)42: 3) 150:
4) 32; 5) 81; 6) 130. 525. 1) ab; 2) —ab; 3) —2x°y"; 4) i—?; 5) —3ab®; 6) —xy.
526. 1) —a’b; 2) —6a’b*; 3) il: 4) Txy.o27.1)15;0,2; 2)9; 1,7. 528. 1) 8; 2,2;
2) 5; 0,6. 529.1) -3; 2) E,PEED. 1)-2; 2) 4. 532. n* - 2. 533. 1. 534. 1) -2; 2;
2)—4: 4. 535. —3; 3. 536. 2) 10b+ 29, 538. 84 gMm/Toa. 539. 4189 oci6. 540. He
MmoxHAa. Brasiexa. ObrpyaryviTe: mod 3ibpati Bel dpimkn B OAHIA BEepmIHHI
norpibHa HenapHa KiaskicTs Xogis. 290, 2) 2; 3) 10421: 4)-26: 5)9: 6)0:
7) 3++5; 8)9. 551.1) V15: 2) 2; 8) 15; 4) 10; 5) 4¥3-2; 6) 5. 556. 1) —67;
2)0; 3)9; 4) 4~.|'ri_i; 9)8; 6)-2. 557.1)6; 2)4; 3)23; 4) 5+ Eq"rﬁr‘ 258. 1) a;
2) 2k: 3) 4Jx +8; 4)a’ 559.1)m; 2)ab+a+b+ 1. 560.1) avs: 2) -xJk:
3) mym; 4) 5¢°\Je: 5) 2n'2; 6) -a®hy2. 561.1) xV2: 2) -bT: 3) 8ava;
4) -3m*n*3. 562.2) 275 3) VB 4) J2a':  5) -J6x': 6) —2m'n.

563. 2) J1x'y; 3) \2n'; 4) Jab®’; 5) —V3a®; 6) —JObe. 564. 1) V3 +1; 2) ‘-’E;‘E:
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i J_+J_ x* f 4:1? : 565.1) 2 -f;f—
3) 4(3V2-4); 4) f——:—li;': 5) ““1*:@}.; 51'::_;' 568.1) v2: 2) %.
3) x+2; 4) ﬁi( 269. 1}£ 2) 1-5; Sllﬂ_f:.ﬂ Jm - /5. 572. 1) 2/2;

2) %. 573. 1) 4; 2) 2. 574. 1) —J—x*: 2) ~J=0ab. 575. 1) —J—4k*; 2) —J-a’b".
576.1)36: 2)4: 3)1. 577.1)10: 2)20. 578.1)1; 2)0. 579.0. 580. 2,6.

582. -1: 3. 583. Hi. 584. 400 m. 602. 10 3nauens. 603. 1) 4: 2)0: 1. 604. 0: 4.
605. 1) 9; 2) kopenis Hemae; 3)9; 4)-0,5. 606. 1) Kopenis nemae; 2) 36;

3)-3;: 4)10. 610.1)2; 2)-1. 611.1)-2:2; 2)-5:5. 612.1)(a — 1)

2) _}T}E‘ 613.1)0: 5: 2)—6: 6. 614. 76 c. 615. 6 ra. 616. Brasiexa. Pos-

rIAHLTE ABa BHnDagkn: 1) yei ocobn rpynm € apyaamu; 2) icHVIOTH ocoOn, AKi
He € ApY3aaMH. ¥ ApyroMy BHOAJIKY po3rasansTe ABoe ocib A 1 B, Ari #e € apy-
aAaMK., Ypaxviite: ocKinekH cepes Oyab-AKHX TpeOoX ocib € aBoe Apyaie, TO
pemrty 27 ocib apysxarts abo 3 ﬂcﬂ-ﬁﬂm A, aGo 3 ocobow B. 621. 2) 5: 3) 7,5;

4) 76. 623. 2) 120; 3) 100; 4) 12; 5) ﬁ' 6) 6; 7) 96; 8) 16; 9) 5. 624. 2) 6;

3) T: 4) 4; 5) x; 6) -6ab. 625. 4) 3x'/3; 5) -2b\2a; 6) 1,5k VE. 626. 2) VTm*;
1 e++10 J10
g o 3) ——- 630.1) —; 2) V6 +2;

-.u"ﬁ—ﬂﬂ'f;;' 632.1)-2; 2) L“G . 633. 2) -2; 4; 3) kopenis HeMmae,
m - 4n x=¥

634. a=—5; a=5. 635. 1) 144; 2) xopenis nemae; 3) —4.636.b = -2; b = 2.

639. 1) -2; -1; 2) 1.

SJasmanna ana camonepesipsm N O. LT, 2.B. 3.T. 4. 6. 5.B. 6.T.

7.1-1; 2-B; 3-T. 8.A. 9.T. 10.B. 11.1) v3; 2)a. 12.1) ¥2; 2) Ja -3.

6v2, , Jx-3
= :

x-9

3) —J4n'k. 629.1) J7: 2)

3)

13. 1)
18. -0,5; 1.

14.-1,5; 1. 15.1)5; 2)6. 17.1)-6; 2) 2\/b.

§ 3.653. 1) -4,5; 0; 2) -2V2; 242; 3) -2; 2: 4) 0; 1,5; 5)-0,6; 0,6; 6) —/3; /3.
654. 1) —0,8; 0; 2) xopenis vemac; 3) 0; g; 4) —4; 4; 5) -0.,4; 0,4. 655. 6.
656. 8. 657. —9; 0. 658. -0,5; 0. 659.b=-7.660.c=10.661.a=—-1;a=1.
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Bidnosidi ma sxazisxu
6b2.a=2:b=-4.663.a=1:c=2.664.a=-0,5:a=10, 666. 1) x — 5;: 4,5;
2) £, 0.2. 667. 120 gepes. 668, 364 rpa. 669. Braiisexa. PoarnaasTe ABa

Vu+3

BHOAAKH: CYMAa 3anucaHux uucen €; 1) maprow; 2) senapuaow. 674, 1) 1; 5;

3 F

2) —6; 2; 3) —5; —2; 4) kopenis vemae; 5) 5; 6) = .675.1)-5:1;2) —4: —1:

3) 2: 3; 4) xopeHis Hemae; 5) 4; E}E—"’I: 676. 1}1 1,6; 2)—1;: 0.5;: 3) =2; =

4) -3—; o) KopeHiB Hemae; 6) -%; 1. 677.1)-1; -0,9; 2) E: 1: 3)-1,56; 1:
4) 0,5. 678.1) 1;: 4; 2) -1; 2; 3) —4; 0,5; 4) -1; 0,25. 679. 1) -1; 3; 2) 0,5; 2.
680. 1) -8; —-2; 2) -3; 5-3) 1 5: —1. 681. 1) 4; 5; 2)—1; 2,5. 682. 1) 1+/2;

2) -1: 3; 3) - 1—024}-5; 1E 683.1) 3+43; 2) -4;1;3) -1,5; 1; 41-3-§

684. 1) (—2; 4); (6; 36); Z) rpadikn vHe nepeTuranoTecA. 683. (—4; 16); (2; 4).

686.-5;2. 687.1)1:4; 2)-0,5:3; 3)-0,6;1; 4]“32"'@; 5)-1; 2,

688. 1) -1%; 1;2) -3; 8: 3) ’1“25(
691.1)1:3: 2) i-; 3. 692.1)-3,5: 1: 2)-1,5: 3. 693.1) —J2: 443
2)4: b: 8)—8: 2: 4)=8: 1: 2: b. 694.1)-2: —1: 1: 2: 2)-1: b: 8)1: 3.
695.b=-15:b=12.696.1)a=1,5: 2)a=1. 697.b=-8: b=8. 702. -1,5.
T03. 77T km/ron. 704. —4; 3. Brazisxa. OcrinbKy gaHe piBHAHHA DIBHOCHILHEE

 4)—-2;0,4.689. -T; -6ab006; 7.690. 6; 7.

PIBHAHHIK ¥ = 12-[:‘]. TO 3HAYEHHA X Mac OyTH LM YHCIOM (AK pisHH-
A ABOX WIiNUX yucea). ¥ TAKOMY BHIOAAKY [:r’] = x*. T723. -1 — apyrait xo-
piab piBHAHHA; ¢ = 9. T24. 3 — apyruil kopies piBaaRHA; p = —1. 725. 1) 28;
2)-68.726.1.727. 1) m = 2; 2) Takux apavens m He icaye. 728. b= -2;: b = 2.
729. 2 i 442 — wopeni pisuauss; p=-5J2. 730. 0,51 4,5 — xopeni pis-
HAHHA; ¢ = 2,25, 731.8 1 2 — kopeni pisaanns; b = 16. 732. 1) -0,4; 2) 3;
3)14:;4)24.733. 1) -200:2)10,8.734. x** + x-8=0.735. 1) (x —a)(x + a — 2);

2)(x— 4)x + b). 7T36. 1) 4m; 2 1 . 1) (4; —-1); 2)(0; —-1). 738. 0,5 ra;
H ~H
0.8 ra. 739. B zanau,

Jannannn nan camonepesipenm M 6. 1.B. 2. 1°, 3. B.4.B. 5. 5. 6.I'. 7. 1-B;

2-I':3-A.8.5.9.I'.10. B.11. 1) é: %; 2)—-4:1.12. (2; 4):(-0,5; 0,25).13. 4.
14. 3 — apyruit Kopiae piBEaHHA; ¢ = -15. 15.a=-4; a=4. 16. 1) -5; 5;
2)0,5; 2.17.27. 18, ¢ = —
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Bidnoaidi ma sxasiaxu

744.1)-4; 1; 2) 4; 3) _%; 3.746.5)(2x — 1)(x — 2); 6) (32 + 2)(z— 1); T) 8(x — 1)%
8)—(y+ 4Ny — 2); 9) (2x — 1)(x —1). T47. 1) (x — 1 )}(x — 3); 2) (y + 4)y — 3);
3)(2x + 5)(x — 1); 4) 4(k + 1)%; 5) —(x + 5)}(x — 1): 6) ~(22— 3)(z + 1). T48. 1) a — 1;
)1 . 3ym-3. 2)y+1. 750.1) (x-2-6)(x-2+6):

x—-1

2)0,5(x — 2Nx — 4); 3) —{y + 10,2y — 0,7); 1) %{I+ 1)x+2).
751.1) (x+1-VB)x+1+v5); 2)0,5(x — 2)% 3) 1{:—2}{:—4}‘ 759, 1) 229
3x -1 b-2 2% +3 3 k-1 2 -1
2 ;, e =t 4‘ ¥ & 1 -: —l ':iq- : _gl
}2.1'+1 ]b 5 ]E.rwﬂ e ]u+4 °) -1 o 2x+1
b+ 4 c-2 1
3. + 23. 6.1)1; 2) —. T97.1)2;: 2)y. T68.1) —: 2)1.
?5%_1 756. 1) }l = 797. 1) )y ]b+ﬁ )
759. jl T 762.1) (x + al(x — 2a); 2) (2x + a)(x + 2a). T63. (x + b)}(x + 3b).
a° —
764. Eﬂzb. 765.2) (y + 2)(y - 1)y + 1). 766.2)0. 767.162 000 rp.
u-

768. 29,7 gm/roa. 769. Hi,. Braasiexa. Axbu gisuara Oyam auafioMi 3 piaHoio
KiaskicTso xnonuis (3 0, 1, 2, 3, 4 xnonumamu), To KiabKICTE VCIX
sHamtomeTrs sopisHweana 6 10, a 10 wHa 4 #Hanino He AIAHTHCHA.
Ti1.1)=2:=1:1: 2: 2)=3: 3: 3)—2; —14"'5: v'rﬂ_: 2; 4) ropeHis HeMae; 93) —2; 2;
6)-1:-0,5:0,5: 1. 772.1)-2;2;: 2)-3:-1:1:3: 3) -J2: J2: 4)-1:1.
1773.1)-2;2:2)0;3)1:4:4)-3.774.1)1;7:2)-3.775.1)-10; 10; 2) 1; 3) 0;
4)4. 776.1)-2; 2)-3; -2. 777.1) 1; 6; 2)-1; 2; 3) 1; 3; 4) -3; 4; 5) —6; 1;
6)4;5.778.1)-2; 7;2) 3; 5;3) -7; 1;4) —4; -2.779. 1) 3;2) 2;3) 0,5;4) xope-
minuemaec.780. 1) 5;2)0,5.781. 1) 5:2)-1; 2,5;3)-1; 5:;4)1; 2.782.1)-4; 1;
2)1; 10, T783. —%: 1. 7T84. —IE: 2. T85.1)-2;1; 2)0;4; 3)-4:3;
4) 2; T7; 5) -1; —0,5; 6) —4; 1,5. T88. 1) —-1; 4; 2) —5; —1; 3) —4; 4) —5; 3.
787. 1) -/5; 0; J5; 2) -0,25; 0; 1. 788. 1) -J2; 0; J2; 2)0; 5; 6. 789. 1) -2;
“'r. “; 2: 2) —/3: 0: 3: 3)2: 6: 4) -3: -2: —1: 0; 5) —1: 2: 6) —1: 3.
TB{] 1) -2;-0,5;0,5; 2; 2)-1;0;1; 3)—4; 0; 4)-3; -2; 2; 3; 5)—-2; 1.
791. -5- /3. 792. {3 793.1) -15; 1:2) 1:52;3}& J14.794. 1) 1,5; 2:2) g;m
7195.a=-3;a=1.7T96.b=-7;b=3.797.1)-1;0,5; 2)2;3; 3) 4; T: 4) -
7T98.1) -6; —-4; -1; 1; 2)-1;4; 3)0,4; 4. 799. (a - 3)(a - 1)(a + 1)(a + 3).
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Bidnosidi ma exaziaxu

800. 1) -1: 4: 2) 1; 25. 801. 1) —5: 1;: 2) 4. 802. 1) 542; 2) 2. 804. 35 r; 280 r.
805. 250 m/x8. 806. 3 abo —6. Brasiexa. Hexas paliMmeHImHA KOpiHL piBHAH-
Ha popisHoe x. Toal x(x + 1N x + Z2)(x + 3) = 360. llepemuoxusmn B JNiBii
YacTHHI ABa Kpaiini Ta ABa cepeHi MHOMKHHMEH, VBeliTh 3aMiny x* + 3x = 1.
807.15: 9. 808.9:12. 809. -5:3 ato —3:5. 810. 12 nqm: 8 nm. 811, 28 M.
812, 40 cm. 813. 18 paaris. 814. 3; 1. 815, 2; 1. B16. 36 m; 24 m. 817, 4 cm,
B18B. 16 m: B8m. B19. 4m; 4m. 820. 40 cm. 821. 90 km/rox; 60 xm/roxa.
822. 20 xm/ron. 823. 90 km /rox. 824. 90 kM /ron. 825. 6 nucaHoK.
826. 4 cropiakn, 827, 16 xomn'wrepie. 828, 10ra; 15ra. 829, 40 gr;
3o xkr. 830. 3 km/ron. 831. 34 xm/ron. 832. 24 xm/rog. 833. 24 x8; 12 x=.
834. 30 rog; 45 rox. 835.9 gmis. B836. % Ba7. % 838. 15 agiruar.
839. 11 vuacauris. B840.9 sepmua. 841,12 xomanag. 8B42. 80 km/roj.
843. 16 xm/Ton. B44.1) 30,4; 2) 2. B45. I[.'P_:l: 3:; 0,2, B847. 6 cine. B48. He

b+1
MOMHA. Braziaxa. Bpaxviire, 110 33 BKAZAHUX KPOKIB JODYVTOK VCIX YHCen V

BEPIIHHAK KBAJPATA He sMiHwEeThCH 1 gopisHoe —30. 830. 1) -2: T: 2) —10: 6;
3)—-1,5;-1;4)0,2; 4. 852.1)-2;10; 2)0,5; 1; 3)—4; 7; 4) 2; 4. B54. p = -3;
g =-—10. 857. 1) 43; 2) -10. 8538. -4 — apyruit Kopias; p=—1. 859.a = -2;

a=1. 860,2)(2x+5)(x—1). 861.1)x+6; 2)28-1 g2 1)3:2) .
a+5 x+1

864.1) -/3; 0; V3; 2)-0,8:0;0,8. 865.1)-4:-1;1:4; 2)-0,5;0,5;
3)-9;-5; 4)-1:2: 5)-3;1: 6)1. 866.9. BB7.7. B68.1)-8; 2)-2:5;
3) —13; ~1: 4)2: 5)-1:11. 869.b=-3: b=6. 870.46 cm. 871,12 m?.

872. 3; 4. B73. 20 cropinox. 874. 30 km/roa. B75. 30 km/ron. 876. 6 nuin:

12 nuin.

Japganna aan camomepesipekm N7, 1.B. 2. A, 3.A. 4. B. 5.T. 6. B.
7.1-A;2-B;3-T.8.5.9.T.10.5.11, 212

a+3

15.1.16.1)-1;1; 3; 2) 0,0; 0,70. 17.a = -4; a = 0,5. 18. 12 roa.

.12, -11:2.13. 0. 14, 80 kM /o1,

4
I[lopTopenna 3a kype aaredpm 8 kaacy. 8B0. 2) [E-b-ﬁ] kM. 881. 1) ;i::
a
6b m-3 a+b 6x - 5y 8b 5
2 ; 3) ——. 882.1)3; 2)1; 3) ——: 4 + 3) ——; 6) ———;
}a—-b 1'm—l ] ; ) a“b’ }45;:‘y* ]b+2 }3{3—3}
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7 —%__. 8) 1. 883.8; 0,02. 884. 1) 204a8+1), 5 AT-J), 4, ala-T7),

(a - 2b) x+2 3h 4y 3a+T)

4]— 886. 1) ;) - .EET.HE; 2) E; 3) e=2 . 4) l: 5) 3(a — b).
Bxy” a-b 7] a 2lc—1) x

890. 1) 4: 2) 0: 3) kopenis Hemae: 4) -2,5. 891. 1) 61,75: 2) 30; 3) 0,32: 4) 0,2,
892. 3) 25x'y”; 4) 2. 895. 1) —1; 4; 2) 1; 2. 896. Tax. 898, 1) 65; 2) 4; 3) 32;
4)13; 5)0; 6) 22, 900. 1) 0; 2) 18; 3) 3; 4}17'- 5) 8J2; 6) V10. 901. 1) -T;

2)dx +y; 3)a. 905.1)2: 2) Je-+3: 3) 907. 1) —6; z}zg; 3) 10;

I+-..l'|_
4) i . 908.3)3. 910, 1)(0:0): (—=2:4): 2)(4: 2). 911.1)-0,5: 2: 2)4.
vab +b
E:tE-f“
913.1)-3;5;2)-1;3,5;3)—4;-1;4) .914.1)-6;3:2)1:5.915.1)-4:9;

2)1;8:3)-2:;1,5:4)3:5.919. 1) 118; 2]' 56. 920. 4 — gpyruit Kopias; p=4,5.
921.1,5 ta 1 — xropeni, c=-3. 922. 1) (x + 4)x + 8); 2)(2y + 1Ny — 2).
923. 1) a - Ezlﬁﬂﬂdl} 2}_39231}{1232} 3:0;2.927.1)-3: 3;
2)-0,5; 0,5; 3)-8; 0; 4)-1; 4; 5)-2; 1; 4; 6)9; 25. 928. 3. 929. -24.
930.1)-5; 2)—-4,5; 1; 3)3; 4)-4; 1; 5)6; 6)-2; 1; T)-T7; —-5. 931.a= 0;
a=1:a=4.932. 16 m; 6 m. 933. 32 »*. 934, 24 cm. 935, 6; 7. 936. 8 xomanz.
037. El-n 938. 24 cropinxn. 939. 28 xm/rog. 940. 80 xm/rog. 941. 10 roa;

15 rog. 942. 6 roa: 4 rox. 943. 90 kM /roxu.

3agpauna aas camonepesipkn M 8. 1.T.2.5.3.T.4.B. 5.T'. 6. B. 7. 1-B;

12
b+ 3

14. 25 k™ /roa. 16. 1) —-3; g: 2)-1; -1+ J5. 17. 8. 18. 30 rox.

2-I';3-b.8.B.9.5.10.5.11.1) -

; 2)4. 12.1) 1,5; 4; 2) -3; 2. 13. -9.

p -
5 i - a X +4adx+a
Jajaui niasume ol ckaaanoceTi. 945, > . Braiiaxa. UHnceneHHUEK Apoby
A4+

MOJKHA PO3KJACTH HA MHOMHHKEH, 3AMTHCABINH Horo v sArasmi (x° + a*)” — (xa)-.

32
1-x
958. Brasiaxa. BpaxyiiTe, mio 3anic KBAAPATA HATYPAILHOMD YHCIA HE MOKE

047. m=2; m =3, D48, —.951.2,5.953.a=-1;a=3.954. 1) 1; 2) 2,2; 7.

sakimuysarucs mudpowo B, 959. va+1+1. 961. -2; 2. 962. 1) Braazisxa. Cro-

2 © KpaBuyk B. P. Ta iH.
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2
pucTaiiTeca pisHicTHO «.,I'IIB-E»J'E =[4—-\.|"§) . 963. —1. 964. 1) Kopenis Hemae:

2)10; 3)4; 4)-2;14. 965.a <0 abo a=4. 966.x = 4; y=4. 967. 2) %

971.c=0; e =4, 972.80. 973.a=1. 974. 2.Jg - p. 976.1)-3, 1; 2) 0,5;

3)-T; 2. 977.-4. 978.1. 979.a* +a - 2. 980.1)1; 2)1; 3)-4; 2; -1+2.

981. 5: 6: 7: 8. 982. 1";@

. 983. T2 m. Brasiexa. Hexall xamines nanas =Ha
aHo nopoxxanEal { ¢. Toal rmndnEa nopoxEMEA JopiBHIOE 51° M. 3BVK Bijg na-
NiHHA KAMEHA AifmoB 10 coneneoora 3a (4 — t) c. ARmo mBHAKICTE 3BYKY MO-
MHOMHMO Ha Heil 4ac, To ofepxuMo rauduay nopoxeanan: 340(4 — ) = 51°.

984. 9 roa; 18 roa.

© KpaBuyk B. P. Ta iH. 1235
© BugaBEunTBO «lliIpydyHHUKH 1 TOCIOHUKH »



Ilped memHuuil nOKAMNHUK

Bupas

o ADOBOBRE < sivsvsmsissovaionnans 6
— PAIIOHANBHHM «cvcverenrncsnnnns 6
BaactasocTi

— ApH(pMETHYHOTO KBAJPATHOTO

RODPEHH «cisrsavsoossasninennsns LD
— PIBHAHD vvivvvarssasssasssasasans o
— CTeneHd 13 MiIUM

NOKATHWKOM ..ouasssasssasnsana 73
IImepBORA corevernssnsornsassarsssnn 86
HimeHHA APODIB.ciciissesssiesssesdD
JHACKPAMIHAHT cvsenasscssssanas 158

Hopapanuas i BigiMasgns qpobis
— 3 OlHAKOBHUMH
BHAMEHHMEAMM ..vvvvnnneanens 23
— 3 piaHEUMH 3HAMeHHHKAaMH .29
HonveraMl 3aHAYEHHSA

BMIHHIX . vvunnssssnnssssssssnnsnns T
£ 3 | ¢ P B 6
— PAIIOHANBHHEH svvvereerrassanees T
KeaapaTHnil KOPiHb ..vvvvees.. 107
— apAadMeTHYHHI ....covevee.. 108
KeagpaTauil TpH4YIeH......... 177
MHOXeHHA APODIB covvierinnnnnns 39
MBOMHHA ..voveossscnserssnssssss 114
— MIACHHAX YHCPM covvevecsssess 117
— TIOPOMHA . coviessnassnasssssnsa 115
Obepuena nponopuiiisicTs.....85
OcHOBHA BIACTHEICTE Apody...13
Iapaboa...coeeesiescscncnans ess 102
I AMHOBHHA «.ccvvncnnnarsssscss 115
Ilinrecenna agpody mo

CTEIEHH vevesrssrnvsssssssrsnnss B
IHlOpAJOK YHCHA vvvuriersnnsananas 79
Pisuauans
— DIKBAAPATHL cevvverssrsrssnnns 183
— npoDoBi panioHANLH] ........D20
— 3BeNIeH]l KBAJADATHIL..cvtuases 152

— KBAAPATHL covcvrersssnsnsnsnrs 1562
— HENOBHI KBAAPATHL cvevere.. 153
— PAIJIOHANBHI vovccessssaersanes bb
— PIBHOCHJBHL «suasesssssesansnns oo
— AKI 3BOOATHCH

0 KBAAPATHHX vveseverarssss 183
R ol + (O 109
e L i e e PP 142

PosknagaHsHA KBAJAPATHOTD
TPHWICHA HA MHOMHUKH... 178

CropoueHHA APODiB....ccoveusians 14
Cremigs i3 minumM

TMOKATHHEKOM ..uvvernercnnsnanes 67
CrapgapTHHAH BATJIAL YHCIA .. (9
Teopema
S LT TR PR e 166
— obDepHeHA A0 TeopeMH

5T RN e ey 168
P OTORMHICT D cossiinsnsanissssstsisase 8
ToTtoxHl nepeTBOpEeHHA BHPA3IB
— PAIIIOHANBHHX .coresersacsssans 49
— AK1 MICTATE KBAJPATHI

KOPEHL ccovecenicannsasnsnananns 132
ToTo:xHO piBH]I BHPAZH......u.... 8
MopmMya KOpeHis

KBAPATHOTO PIBHAHHSA ... 159

DvERDLA

_k
YT e, 85
— P R R 102
o B e 140
Yuena
— AR e s s ssnnsisasssaniannnans 117
— IPPAMIOHANBHL cesecssaasnnans 116

— PAIIOHANBHI svvvereseresasess 11D

© KpaBuyk B. P. Ta 1H.
© BupaBHHUITBO «I[ifpyYHUKHY 1 TOCIOHUKHA »



URL-adpecu QR-xodie
iHmepaxmueénux 3aedans

https://pp-books.com/Kravehuk_Algb 8kl zavd01
https:/ /pp-books.com /Kravechuk Algb Bkl zavd02
https://pp-books.com/Kravehuk Algh 8kl zavd03
https://pp-books.com/Kravehuk Algh 8kl zavd04
https://pp-books.com/Kravchuk_Algh 8kl zavd05
https://pp-books.com,/Kravechuk_Algh Bkl zavd06
https://pp-books.com/Kravchuk_Algh Bkl zavdO7
https:/ /pp-books.com/Kravehuk Algh 8kl zavd0O8
https://pp-books.com/Kravechuk Algbh Bkl zavd09
https://pp-books.com/Kravehuk Algb 8kl zavdlO
https:/ /pp-books.com/Kravchuk Algb 8kl zavdll
https://pp-books.com/Kravechuk Algh 8kl zavdl2
https://pp-books.com,/Kravchuk_Algh 8kl zavdl3
https://pp-books.com /Kravehuk Algb Bkl zavdld
https:/ /pp-books.com/Kravehnk Algh 8kl zavd15
https://pp-books.com /Kravchuk Algb 8kl zavdl6
https://pp-books.com/Kravehuk Algb 8kl zavdl7
https://pp-books.com/Kravehuk Algb 8kl zavwdlB
https:/ /pp-books.com,/Kravchuk _Algb 8kl zavd19
https://pp-books.com/Kravchuk Algh 8kl zavd20
hitps://pp-books.com/Kravchuk Algh 8kl zavd21
https://pp-books.com/Kravehuk Algh Bkl zavd22

ITnmepaxmuesni 3asdanna 0 camonepesipru

https://pp-books.com/Kravchuk Algbh 8kl smp01
https://pp-books.com/Kravehuk Algb Bkl smp02
https:/ /pp-books.com/Kravechuk Algb 8kl smp(03
https://pp-books.com/Kravchuk Algh 8kl smp04
https://pp-books.com/Kravechuk _Algh 8kl smp05
https://pp-books.com,/Kravchuk_Algh 8kl smp06
https://pp-books.com,/Kravchuk_Algh 8kl smp07
https://pp-books.com/Kravehuk Algh 8kl smpO8

© KpaBuyk B. P. Ta iH.
© BupaBHunTBO «lliipyyHuKH 1 MOCIOHNKY »



§ 1. PAIIIOHAJILHI BHPASH
1. PaniosankHl Bupasd. PamioHansHl ApODH....ccvvvivriaiinnanses 6

2. OCHOBHA BIACTHBICTD JPO0V . c.iiiiiiioiosasasessssssssssassssnes e 1O

3. llogapanna i signiManaa apobdis
3 ONHAKOBHMHY SHAMECHHUKAM ..cuveeesscrorccsssesssssansssssnnnss 23

4. Nopasanus 1 BigaiMauasa gpobis

3 PISHUMM SHAMEHHMEKAM ..ooverrrarrsrssssrssssrsrssnsrssrsnsssnns 29
9. Muo:xenns apoois. Ilinnecennsa apoby Ao creneHs ......... 39
O. JineHBa BDOOLE. . .ciiiiinivsisuineviiisisassusssobisivadiredvasnunis 45
7. ToToxxH]l NepeTBOPEHHA PAINIOHAIBHHX BHDAZIB vvevrererenns 49
8. PAIOHANEH]L PIBHAHEA . covvisisisissassssssssassnssnssssssnissning 29
9. Crenifab i3 MMM NOKAZHMKOM . .vveirasssrsssssssssssssssssssnsss 67
10. BaracTiBocTi cTeness i3 MiNHM NOKASHHKOM ...uvierriensens 73
11. CraHAADTHHHN BHTAAN SHCMA .civesssassssssssassssssssssssnssnns 78
12. DyHKIIA Y =% ..................................................... 85
§ 2. KBAJIPATHI KOPEHI. JIIHCHI YHCJA
L DN R RCR R B gt o v o e A 102
14. KeagpaTH]l KopeHl.
ApHipMeTHYHHE KBAJPATHHH KOPIHD vivesectsrcsrasascsaans 107

15. HncnoBli MHOMKHHHN.
IppanioHadbH] TA JIHCHL UHCHA..civurerssosssrssarsssssssnns 114

16. BnacrupocTi apHdMeTHUYHOro KBAJApaTHOrO KOPeHA .... 12D

17. TorosxHui nepereopeHHs BUpasis,
AK] MICTATE KBAJIDATH]L KOPEHL. . ..caceesnscsnsssnosnasssannnns 132

18, Domein BT s e 140

© KpaBuyk B. P. Ta 1H.
© BupaBHHUITBO «I[ifpyYHUKHY 1 TOCIOHUKHA »



§ 3. KBAAPATHI PIBHAHHA

19. KsagpaTtHi piBHAHHA.

HenoBH] KBAAPATH]L PIBHAHHHA vvevversresrassssssassssnssssnss 152
20. @opmyia KOpeHIB KBAAPATHOIO PIBHAHHA .cvvvveiserasens 158
21. Teopema BieTa .ccooeveiennnennnnnnn. P SR TN 165
22. KBaipaTHUM TPHYMJIEH «.cvvveeccnssssscrsssssrssssasssssssnsssnce 177
23. PiBHAHHA, AK] 3BOJATHCH A0 KBAAPATHHX vvevrrerenneenss 183

24. Poap'asyBaHHA 3ajad 3a JONOMOrol0 KBaJApaTHHX
pPiBHAHL TA pPIBHAHL, AKl 3BOAATHCA A0 KBAAPATHHX.... 190

JaBaaHHg IS NOBTOPeHHA 3a Kype aaredpu 8 xkaacy ...... 203
SATaY] MIABHIMIEHO] CRIAAMHOCTL .civicccssirsssssnsssssssssssnsssnssssnsas 213
BimomocTi 3 Kypey ANre0pH 7 KIACY ...cocvcievesnsssnsnsnsnssssssss 217
BITOOoBRIN] TA BERAGIREI . ... covcnscinsisnssassassissssstsssssssssansssnssssnsansin 224
IIpeaMeTHNE MOKAMTMEK ...ccccuousisasmsinssnsinsasiiosansasasns inssssssssnss 236
URL-anpecn QR-KogiB iIHTePAKTHEHHX 3ABTAHE....cveiesnnes 237

© KpaBuyk B. P. Ta iH.
© BupaBHUIITBO «IlifpydyHUKY 1 TOCIOHUK U »



Harpuannue BHIAHHA

Kpasuyr Bacuns PocrucaapoBayg

Hiapyvana Mapia Bacuaisuaa
Huagenkxo N'annna Muxannisua

Aunrebpa

IMigpyunuk ana 8 gnacy
3aKJa/ilB 3araJibHOl cepeHbOl OCBITH

Pexomendosano Minicmepemsom ocaimu i Hayku Vepainu

Hidpywnux sidnosidae depxaenunm canimaphum nopmam i npasuiam
elizieniyni sumozu do dpyxosanol npodykuii dal dimeis

Peaaryeanus i seperasns:; Oxcana I'yds. Cepein Mapmukox
JliTeparypue peaaryeanns: Mapsapuma Biaviyx

Xvaosae opopsaenan: Oaena Caxko

HNuzaitm ocbxnagmarn: Oaena Caxcxo
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TALJIHIA KBAJIPATIB
HATYPAJIbBHHX YUCEJI BIJ 10 10 99

) |
c Onuammi
& o [ 1 | 2| 83]|a|s5]|e6e]|7|8]9
1 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 | 400 | 441 | 484 529 | 576 | 625 | 676 729 | 784 | 841
3 | 900 | 961 1024 1089|1156 1225|1296 1369 1444 1521
4 | 1600 1681|1764 1849 | 1936|2025 2116 2209 2304 2401
5 | 2500 | 2601 | 2704 | 2809 2916 | 3025 3136 3249 3364 | 3481
6 | 3600 3721 3844 3969|4096 4225|4356 4489 4624|4761
7 | 4900 5041 | 5184 | 5329 | 5476 | 5625 5?75_5929'5054: 6241
8 | 6400 6561 6724 6889|7056 7225|7396 7569 7744|7921
9 | 8100 8281 8464 8649 8836 9025 9216 9409 | 9604 9801

TABJIHILS CTENEHIB
HATYPAJIBHHX YHCEJ BIJ 2 10 9

el 18] 814l 5]le]l% | &89 |10]
2| 2 | 4 | 8 | 16 | 32 | 64 | 128 | 256 | 512 [1024]
3» | 3 | 9 | 27 | 81 | 243 | 729 | 2187|6561 |
4" | 4 | 16 | 64 | 256 |1024 | 4096
5 | 5 | 25 | 125 | 625 |3125
6 | 6 | 36 | 216 | 1296
7 | 7 | 49 | 343 |2401
8 | 8 | 64 | 512 4096
9 | 9 | 81 | 729 |6561



OOPMYJIH CKOPOYEHOI'O MHOKXEHHA

(a — bYa + b) = a® - b*
(a + b)Y = a* + 2ab + b* (@ — b) = a® — 2ab + b
a’®+ b* = (a + b)(a* — ab + b*) a®— b* = (a — b)a* + ab + b?)

BJIACTHBOCTI CTEIIEHHA I3 HIJIUM INOKASHHKOM

a™a" = aqm*" (ab)" = a"b"
a™:g" =g™-" (“_)"zﬂ
[ﬂl‘l‘l}l‘l — a-ﬂ'l]‘l: ﬁl b

(a #0:6=0;: min — wial yucaa)

BJIACTHBOCTI APHOMETHYHOI'O KBAJIPATHOT'O KOPEH#A

=

=Ja-Jb (a=0;b=0) J_{ﬂ}u b > 0)

«
b
Ja* =a" (@=0;n € N) Ja* = al

DOPMYJIA KOPEHIB KBAJIPATHOI'O PIBHAAHHA ax* + bx + ¢ =0

b+ D .
Xya = 2; : D = b — dac
TEOPEMA BIETA

dAKkmo x , x, — KOpeHl 36eIeHOro KBaJpaTHOTO PIBHAHHA

x*+px+qg=0,mT0
X, tx,=-p, X,°%,=4q.

POSKJAD KBAITPATHOI'O TPHYJIEHA HA MHOKHHKH

flxkmo x,, x, — KOpeHl KBaJpaTHOIO TPHY.JIeHa ax* + bx + ¢, TO
ax*+ bx +e=a(x — x )x — x,).






