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TIpeoGpasyem BTOpOe ypaBHEHHE CHCTEMbI, IIOJyYHM:

x+y=3,
(x+y)+y2=18.

TloacTaBuM BO BTOPOE ypaBHEHHE 3HAYEHHE X + Y, PaBHOE 3, OIy4nM
x+y=3,
cucTeMy VI3 BTOpOro ypaBHeHHMs HaiizeM, 4To y = *3.
9+y2=18.
TloncTaBuB KaX/I0e U3 3THX 3HAYeHUH y B MepBOE ypaBHEHHME, MOIYIMM

% =0, % =6,
J1BA PElIeHNs CHCTEMBI: n
y1=3 Y2 =-3.

6) Orsger: (0; 1), (%; —%)
Pewenue. TIpeoGpasyem BTOpOe ypaBHEHHUE CHCTEMbI, BHPa3iM 3 HEro X
M TIOJICTABMM B I€PBOE yPABHEHHE CHCTEMBI:

2x+y =1, 2x+y =1, 2y?—-y—-1=0,
x2x+y)+y?=1; |x+y?=1; x=1-y2

W3 nepBoro ypaBHeHus HaiineM, uto y = 1 mmu y = —%A
TloziCTaBUB KaX/I0€ U3 ITHX 3HAYEHHH y BO BTOPOE YDABHEHHE, NOMY-
3
x=0, =7
UMM JIBA DelIeHHs] CHCTEMBL: " .
y= v=-1
5. a) Orser: 0; 0,5.
Pewenue.
6x4 — 3x3 + 1222 — 6x = 0;
3x3(2x— 1)+ 6x(2x - 1) = 0;
3x(2x—1)(x2+2) = 0;
x =0, x,=05.
6) Otser: 0; 2,5; —3; 3.
Pewenue.

2xt — 5x% — 18x2 + 45x = 0;
x3(2x—5)—9x(2x—5) = 0;
x(2x—5)(x2-9) = 0;

2 =0, x,=25, 234 = %3.
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6. a) Otser: 25.

Bsezem 3ameny V¥ = y, noayunM ypashemne y?— 2y — 15, xopHu
KOTOpOro y; = —3, y, = 5. BepHemcsi x TepemeHHO# X, MONyYHMM JBa
ypashenus: /% = —3 u Y/x = 5. Ilepsoe ypabHerue KOpHei He uMeeT;
KOPHeM BTOPOTO yPaBHEHUs ABJISETCA YHCIO0 25.

6) Otser: 36; 1.

7. a) Otser: (—4; 2) u (2; —4).

Pewenue. CnoxuM ypaBHEHHS CHUCTEMBI, TOJNYYHM ypaBHEHHE
4x +4y = -8, mmm x+y = —2. YMHOXKMB BTOpOE ypaBHeHue Ha —3 M
CJIOXHB €r0 C NEPBbIM, NOJIYYUM ypaBHeHue 4xy = —32, wm xy = —8.
x+y=-2

’ Ee peutenust: (—4; 2) u
xy = -8.

Jlaniee pewinM CUCTEMy ypaBHeHUi {
(2; —4).

Jlpyroii cnocob. BeenieM 3aMeHy X + y = @, NOTy4uM CHCTEMY JIHeik-
3a+b =14,

Pemus ee, HaiizieM, yTo @ = —2, b = —8.
a—b=-6.

HBIX ypaBHEHMUi {

x+
[lanee BepHeMCs K TIEPEMEHHBIM X U ¥, IONYYHM CHCTEMY {
xy

6) Otser: (6; 2) u (—2; —6).

8. a) Otser: (1;3).

Pewenue. PeluTb JaHHYIO CHCTEMY — 3TO 3HAYMT HAHTH TaKue Maphl
3HaueHHH X 1 , IPH KOTOPHIX BCE TPH ypaBHeHUs 0GpAIIAIOTCS B BEPHbIE
paBencTBa. Cnioco6 peleHusi CIeAyIOLWMIL: pellaeM CHCTeMY ypaBHEHHi

2x-3y =-1,

M, €CJIM OHA UMeeT pellleHHe, TO NOICTAHOBKO! NpoBe-
4x+5y =19

PpsieM, YIOBJIETBOSIET JIW HaiifleHHasi Napa YMCeN TPETheMY YPABHEHHIO

CHCTEMBI.

6) OTBer: cucTeMa pelleHuit He UMeeT.
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9. a) Orser: 50 %.

Pewenue. Tlycts 3a HukosaeBa MPOTOJIOCOBANIO X YeJOBEK, TOrAa 3a
TlerpoBa nporonocosano 3x 4enoBek, a 32 OkyHeBa — 2¥ YelloBEK; BCEro
IPMHSNO yyacTre B ronocoBanuy 6x yenosex. Haiiziem oTHoueHue yucia
n36uparesieii, IpOroJI0COBaBIINX 3a l'le'rpona, K obieMy umcny uabuparte-

Jieil ¥ BLIPA3MM €ro B npouemax =0,5 — aro 50%.

6) Otser: 60 %.
Pewenue. Tycts x yenosek nporosiocosao 3a Tumogeesa, Toraa 3a

1
Puibkuna nporosocosao 9x yesnosex, a 3a CokoloBa + (x +9x) = 5x ye-

nosek. Otciona 3a PhibkuHa Iporosocosaio -100% = 60%

9x+ Sx +x
nsbupareneii.

10. a) Otser: 12 eneii.
Pewenue. Tlycts B niepBble Tpu [Hst paGOTHI JIECX03 3aTOTABIMBAI €Xe-
JZHEBHO 11O X eJieif, TOT/1a B OCTATbHbIE IHU OH 3aTOTABJIMBAJ 10 X + 2 €JH.
Tlocne Tpex AHeii paGoThl eMy OCTasoCh 3aroToBUTh 232 — 3x enu, ¥
232 -3x

51,
2 M

Ha 3T0 noTpe6oBaIOCh

Tlo nany o nomxeH Gbin paGorath 2—16 ZHeil.
216 232-3x
x

=3+ x+2

TlonyyaeM ypaBHeHue: + 1. Pemmus ero, HaiizeM,

uTo X = 12.
6) Otser: 60 py6ueii.
Pewenue. TIycTb X D. CTyZIEHT IIaHUPOBAT TPATUTh Ha 00EN exenHe-

600 580 —3x

BHO. YpaBHeHne: — = 3 + 720 +2.

11. a) Otser: 0; 3.
Pewenue. TIpencrasum ypaBHeHve B BUle

(a2 —=3x—1)"+2(x2— 3x) = 1.

Baenem 3amedy x2-3x—-1=y, TONy4MM  ypaBHEHHE
Y2 +2y+1)-1=0, e y2+2y+1 = 0. Ero xopens y = —1.
Vpasuenne x2 —3x — 1 = —1 umeer xopuu 0 u 3.

Bo3aMoXHbI U Apyrue 3aMeHsl, Hanpumep, x? — 3x = y. Torxa nomy-
4aeTcsi ypaBHenwue (y — 1)° + 2y—1=0.
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6) Otser: 0; 0,5.
Pewenue. TIpencTaBuM ypaBHeHue B Bujie
(222 —x+ 1) +2(222—x) = 1.

Beenem 3aMeHy 22 —x+1=y, TONyYuM YypaBHeHuUe
y2+2y—-1)-1=0,Te y2+2y—3 =0. Ero kopuu y; = -3, y, = 1.

VpaBrenne 2x2—x+1= -3 KopHeil He uMeeT, ypaBHeHue
2x2—x+1 = 1 umeen xopuu 0 u %

Bo3MOXHBI 1 IpyTHe 3aMeHbl, Hanpumep, 2x? — x = y. Toraa nonyya-
eTcsi ypaBHeHue (y + 1)’ + 2y—1=0.

12. a) Oreer: 6.

Pewenue. YMHOKUM KaX[O€ yDaBHEHHe CHCTeMbl Ha oOuIuii 3Hame-
dx+y—3z=12,
3x + 6y + 10z = 30.
COXUB ypaBHEHHUsI ITOil CHCTeMbl, ONyYuM 7x + 7y + 7z = 42. Otciona
x+y+z=6.

6) Otser: 18.

Pewenue. YMHOXUM KaX[0€ ypaBHEHHe CHCTEMbl Ha oOuiuii 3Hame-
4x+9y — 2z = 36,
3x—2y—5z=090.
CNOXUB ypaBHEHUsI CUCTeMBl, ToiydyuM 7x+ 7y — 7z = 126. Orciona
x+y—z=18.

; o)A

Pewenue. TloncrasuM y = 1 — x B ypaBHenue x2 + y2 = m?, nomydum
KBalpaTHOE ypaBHEHHe OTHOCHTeNbHO x: 2x2 — 2% + (1 —m?) = 0. Haii-
JZieM 3HaueHHst m, P KOTOPBIX 3TO yPaBHEHUEe He UMeeT PelleHHi:

HaTe/lb COAEPXALMXCS B HeM Ipobeii, momydum: {

HaTelb CONEPXKAUMXCS B HeM Apobeii, moiydnm: {

13. a) Otper: m € (—

P 1
Dy=1-2(1-m?) =2m?—1; 2m>-1<0; |m|l<—.
1 ( ) |m| 77
o 1 1
TaxuM 06pa3oM, CHCTeMa He MMeeT pellleHuil mpu —— < m < ——.
P p! 7z 7z
Yyuteiast ycnosue m < 0, mojyuum: m € (7L

770)
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6) Otser: m € (0; ]/7)
Pewenue. Tlonctaum y = x — 2 B ypaBHenue x2 + y2 = m2, NOIy4UM

KBAJpaTHOE ypPaBHEHHe OTHOCHTENbHO x: 2x2 — 4x + (4 — m?) = 0. Haii-
ZleM 3HaueHHs m, IPH KOTOPBIX 3TO yPaBHEHHe He MMeeT pelleHHii:

Dy =4-204—-m?)=2m>—4 2m2—4<0; |m|l<y2.

TaxuM 06pasoM, cucTeMa He iMeeT pewermit mpu —Y2 < m < V2.
YuursiBast ycosue m > 0, noayuum: m € (0; ﬁ)

14. a) Pewenue. B xaxnoit ckoGke BbEIMM KBAJDAT ABYY/IEHa, IOMYYHM
((xf 12 + 2).((17 3%+ 1) = 2. Jlasiee BO3MOXHbI pa3Hbie cOCo6bl pac-
CYXeHUS.

Crioco6 1. IlpencraBuM ypaBHeHHe B BHie

2
-1 @-3 +@x-1)7+2x-37=0.

Bce criaraemble HEOTPUIATE/bHbI U HE PABHBI HYJIO OIHOBDEMEHHO,
CJIeI0BaTe/IbHO, ypaBHEHHE He uMeeT KOPHeﬁ.

Cnoco6 2. IToT crocob 0cHOBaH Ha HYHKUMOHAIBHBIX CBOMCTBAX KBAl-
PaTHOTO TPEX4/IeHa: MPH JIIOObIX 3HAYEHUSX X BBIIOJIHSIOTCS HEPaBEHCTBA
2-20+3=(x—1’+2>2u 22— 6x+10 = (x—3)*+1 > 1. Cpou
HauMeHbllIKe 3HaYeHUsI (COOTBETCTBEHHO 2 ¥ 1) 3TH TpPeXwIeHbl MPUHUMA-

10T He OJHOBDEMEHHO, CNIeNOBATeJbHO, MPH JIOGOM X MX MPOU3BEJeHHe
Gonblule 2, u ypaBHeHHE KODHEH He UMeeT.

6) Pewenue. PaccyxzeHvie IPOBOAMTCS aHAJIOTUYHO.

135. a) Oreer: wiot npoﬁner% BCEro MmyTH.

Peusenue. BoaMoxHbI pasuuHble ciocoGi pemenusi. Huxe npusenen
OJIUH U3 HUX.

Ilyctb ckopocTb Teyenust pexu (u miota) x kM/4. Torma ckopocTs
JIOAKM TIPOTMB TedeHWs paBHA 5X—Xx = 4X KM/4, a 10 TeYeHHIo
5x +x = 6x xM/4. CilejoBaTe IbHO, CKOPOCTD JIOAKH NPOTUB TeYeHUs B 4
pasa Gosblile CKOPOCTH ILIOTA, @ 110 TeYeHuio — B 6 pa3 GoJibliie CKOPOCTH
UI0TA.

Eciu nIoT 0 BCTpeyy Mponibul S KM, TO 0AKa B 4 pasa Gosblue, T.e.
4S xm. Tlocne BcTpeyn Nonka nmpoiiner 45 kM, a WIOT — B 6 pa3 MeHbIne,
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TE. 4: = % kM. Beero mior mpomasiser S +% = 53—5 OrHomenue
55
NPOH/IEHHOTO TIJIOTOM MYTH KO BCEMY TyTH PaBHO 55 = %

" 1
6) OTBeT: IIOTY OCTAaHETCs NPOITH 3 BCETO PACCTORHHSL.

Pewenue. TlycTb ckopocTh Teyenust peku (u miora) x km/4. Toraa
CKOPOCTb JIOZKY TPOTHB TeYeHUs: PaBHa 2X —X = X KM/4, a 10 TEYEHHUIO
2x+x = 3x xM/4. ClienoBarenbHO, CKOPOCTh JIOAKH TPOTHB TeYeHHs
paBHa CKOPOCTH ILJIOTA, 3 10 TeYeHUIO — B 3 pa3a GoJiblie CKOPOCTH MIOTA.

Ecau nuioT 10 BCTpeuy NMPOIUIBLT S KM, TO JIOAKa NMPOILIbLIA CTOIBKO
xe, T.e. S kM. Iloce BeTpeun Jofka mpoiiier S KM, a mIoT — B 3 pasa

4
MeHblIIe, T.e. B kM. Bcero miot npomsiser S +§ =43 KM, 3HAYUT, eMy

3 3
45 _ 28
OCTaHeTCH MPOMILITh 25 — —= = = kM. OTHOWIEHue 0CTaBIIerocs MyTH

KO BCeMy TyTH DaBHO 23—5:25 = %

16. a) Orser: B oTHOWeHnH 3: 1.

Pewenue. Tlycth x — Macca epBOro PacTBopa, ¥ — Macca BTOPOTO pa-
crBopa. Torza KOIMYeCTBO CONHM B ePBOM pacTBope cocTasJiser 0,4x, a Bo
BropoM — 0,48y. Macca pacTBopa, MOJIyYHBIIEroCs MOCTE CMELIMBaHus,
paBHa X + Y, a KOJIMYECTBO CONM B HeM cocrasister 0,42(x +y). meem
ypashenue 0,4x + 0,48y = 0,42(x + y). Tlocae npeoGpasoBanuii momyyum
40x + 48y = 42x + 42y; x = 3y. Orciona: % = %
6) Otser: B oTHOweH ! 4:1.

Pewenue. TIycts x — Macca epBOTO CILIABa, ¥ — MAcCa BTOPOTO CILIa-
Ba. Torza KoJMYECTBO 30/10Ta B MepBoM CIUlaBe coctapiser 0,35x, a Bo
BTopom — 0,6y. Macca HOBOTO CILIaBa paBHa X + ¥, a KOJIMYECTBO 30J10Ta
B HeM coctansieT 0,4(x + y). Vimeem ypaBHeHue

0,35x + 0,6y = 0,4(x +y).
Tlocne npeoGpasosanuii nonyunm 35x + 60y = 40x + 40y, x = 4y.

X4
OrclozlaAyf T
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HepaseHcTea

1. a) Orser: —5.

12-2a _1-5a
4 5

20, mony4yum HepaseHCTBO 5(12 — 2a) — 4(1 — 5a) > 0. Pewwns ero, nony-

yum @ > —5,6. Hanmenbluee 1ieioe 3HaueHye @, y0BJETBOPSIIONIee 3TOMY

HEpaBeHCTBY, PaBHO —5.

6) Otser: 9.

Pewenue. YMHOXMM 06€ 4acTH HepaBeHCTBA > 0 Ha

2. a) Oteer: x > 3%.
Pewenue. OnpenenuM 3HaK BBIDRKCHUS (‘&;ﬁ - I)A

TIpeanonoXuM, YTO BEPHO HEPaBEHCTBO ———“5; V17 < 1. Torma

VI5+/17 < 8.

BosBeziem 06e 4acTH IOC/HEIHEr0 HEPABEHCTBA B KBA/PAT, MOXYYUM

32+2Y255 < 64, T.e. Y255 < 16. Ilonyunnu BepHOe YMCIIOBOe Hepa-
BEHCTBO, CJIeI0BaTeJIbHO, Hallle IPeANoJIoKeHne 6bl}l0 BEpHbIM U Pa3HOCTb

(M - 1) oTpuuatenbHa. Pasnenus obe 4acTH JaHHOTO HepaBeH-
CTBa Ha (M - 1), noJyyuM HepaseHCTBO 4x — 13 > 0, orciopa
1
x> 37.
6) Otser: x > 73%.
3. a) Otser: [1,8; 3].
Pewenue. YMHOXYB 00 4aCTH HepaBeHCTBa Ha 15, momyyum

5x2—24x+27<0.

MHOXeECTBO ero peleHuii — npomexyTok [1,8; 3].

6) Orser: (—o0; 3] U [3; +00).
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4. a) Otser: (—o0; —2) U (72; 7%] U [3; +0).
Pewenue. O6nacTb onpesiesieHus BbIPAKEHUsE 33J1a€TCS CUCTEMOM
{312—435— 1530,
x2—420.
Peums Kak/I0e 3 HEPABEHCTB, MOJIYYHM:
1)3x2-4x-15>0, x, = —%, X =3;x< —% wm x > 3.

2)x = 2.
C noMOILIbIO KOODIAUHATHOJ MPSIMOF HaiilieM, YTo NepecedyeHneM dTUX

MHOXECTB SIBJIA€TCS MHOXeCTBO (—0o; —2) U (72; 7%] U [3; +00).
1
6) Otser: (—o0; —2) U (—2; —7] U [3; +o0).

5. a) Orser: —3; -2.

Pewenue. Pemus Kaxa0e HEPaBEHCTBO, MOJYYUM CHCTEMY

3
—3<x<f,
x< —1.

MHOXeCTBO pellieHUii 3TOji CUCTEMbI JOCTATOYHO MTOKA3aTh HA PUCYH-
Ke. VI3 pHCYHKa JIErKo HAiTH leJible YMC/Ia, MPUHAIEKAIIHME MOy YeHHO-
My MHOXECTBY: —3 ¥ —2.

6) Orser: —2; —1; 0.
Peusenue. PeluB Kax/i0e HEDABEHCTBO, TIOJIYYMM CHCTEMY
2
—23<x< 1,5,

x< 1.

Ilensie pemenus aToil cucTemsl — uncna : —2; —1; 0.
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6. a) Otser: x = 4.

Pewenue. TlepBoe HEpaBEHCTBO CHCTEMBI BEDHO, TOJNBKO €CIH
x2—-T7x+12 =0, e npu x = 3 u x = 4. [ToxcraHoBkoil ybexnaemcsi,
4YTO IPH X = 3 BTOpO€ HEPAaBEHCTBO CUCTEMbl HEBEPHO, a IPH X = 4
BEpPHO. C}leﬂOBaTe}thO, TIOAXOAUT TOJIBKO X =

6) Otser: —3.

Pewenue. Tlepsoe HEPaBEHCTBO CHCTEMBI BEDHO, TONBKO €CTH
x2—-2x—15=0, Te. npu x = -3 u x = 5. IoxcTaHoBKoI y6exnaemcs,
uTO MpH X = —3 BTOPOE HEPABEHCTBO CUCTEMbI BEPHO, a DU X = 5 — He-
BepHo. CliefjoBaTeIbHO, OAXOAUT TOMBKO X = —3.

7. a) Otser: mpu p < —2.
Pewenue. TIpeo6pa3oBas Kaxk/i0e HEPaBEHCTBO, IIONyYMM CHCTEMY:
x>5,
x<3-p.
Cucrema umeer pemenusi, ecnmu 5 < 3 —p. (K atomy BhBoLy Jerko
TIPHATH C TIOMOIIBIO KOOPAMHATHOM TpsMoit). OTciona p < —2.
6) Otser: mpu ¢ > —2.
Pewenue. Tipeo6pa3oBaB Kax/0e HEPABEHCTBO, NIOIYYUM CHCTEMY:

x< -1,
x> 3c+5.

Cucrema He umeer pemrenuii, ecmu —1 < 3¢+ 5. (K atomy BeBOLY
JIerKo MPHATH C IOMOIIBIO KOOPAMHATHOM npsiMoii). Otciona ¢ > —2.

8. a) Otser: pu m € (—oo; —6] U [2; +00).

Pewenue. Tax Kax BeTBH M1apaGosibl y = X2 — mx — m + 3 HanpaB/eHb!
BBEDX, TO OHa He J0JDKHA ObITh PACIONI0XKeHa Bbillle OCH OX LEeNHKOM, T.
OHa JI0JIKHa Nepecekath och Ox unu KacaTbes ee. [ToaTomy

D=m?+4m—12> 0.

Tonyyaem m < —6 uma m > 2.

6) Otser: npu [-2; 1].

Pewenue. Tak kax BetBu napabonbl y = x2— 2nx — n+ 2 HanpasJe-
Hbl BBEPX, TO OHa I0/XHA ObITh PacIo/ioxkeHa Bhillle 0CH OX WM KAcaThCst
ee. TloatoMy Dy = n2+n—2 < 0. Tlonyyaem -2 < n < 1.
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OyHKkuumn. KoopauHartsl u rpadukn

1. a) OTBeT: Bo3pacTaeT Ha MPOMEXYTKe (—oo; 2], yObiBaeT Ha mpoMe-
KyTKe [2; +00).

-8
Pewenue. xo = —g = 2. Tax Kak BeTBY Napabo/ibl HAPAB/IEHbI BHH3,

TO (YHKUMSI BO3PACTAeT Ha MPOMeXyTke (—oo; 2] W y6hiBaeT Ha npome-
KyTKe [2; +00).

OTBeT MOXeT GbITh CYMTaH HENOCPENCTBEHHO C OCTPOEHHOTO rpachu-
Ka U He COleP)KaTh HUKAKUX MOSICHEHHIA.

6) Otser: y6biBaeT Ha IPOMeEXKYTKe (—co; —4], Bo3pacTaeT Ha npome-
KyTKe [—4; +00).

2. a) Orser: (0; —10).

Pewenue. Tlpsivas, napassielbHasi IpsMOil y = 6x, uMeeT ypaBHeHue
y=6x+b. Tak xak npsmas npoxoaur depes Touky A(3;8), TO
8=6-3+b. Orciona b =—10. IIpsamas nepecekaer ochb y B TOUKe
(0; —10).

6) Otser: (0; —23).

Pewenue. Tlpsimast, mapa/ie/bHast MPAMOR y = —7x, UMeeT ypaBHe-
Hue y = —7x + b. Tak Kak npsiMasi POXOAMT Yepe3 Touky A(—2; —9), T0
—9 = —7-(=2) + b. Orciona b = —10. IIpsiMast mepecekaer ocb y B TOYKe
(0; —23).

3. a)OtBer: y < Ompux >3 ul1<x<3.

Pewenue. DyHKUMIO MOXHO 3aaTh popmynoit y = 1 —x, tne x = 3.

6)OmBer:y >0 mpux >1nu—-4<x<1.

Pewenue. OyHKUMIO MOXHO 3a1aTh GopMyJIOi i = X + 4, tae x = 1.

4. a) Otser: rpaduk n306paxkeH Ha PUCYHKe;
dyHkims  Bo3pacTaeT Ha NPOMEXKYTKE
[4; +o0).
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6) Otger: rpaduk W300paXeH Ha PUCYHKE;
dynkuns  yGpiBaeT Ha  MPOMEXYyTKe 5
[—4; +00).
~6_—4 0] \x
-2

5. a) Ortser:

(7ere) (-5)

Pewenue. MapaGona ¢ BepumuHoii B Touke A(0; —1) uMeeT ypaBHeHue
y = ax?—1. Tak KaK OHa NMPOXOAMT uepe3 TouKy B(—2;7), To BepHO
paBeHCTBO 7 = tz(—2)2 — 1. Otciona a = 2. KoopanHatsl X TO4YeK Iepece-
YEHUsI C OCBIO X SIBJIAITCS pellleHueM ypaBHenus 2x2—1 = 0. Orciona
1
x=*—.
vz
6) Otser: (/145 0), (—y/14; 0).
Pewenue. TlapaGona ¢ BepumHoii B Touke C(0; 7) uMeer ypaBHeHHe
y = ax?>+7. Tak Kak oHa MPOXoAMT 4epe3 Touky D(—4; —1), To BepHO

paectBo —1 = a(—4)* +7. Otcioma a = 7%. Koopauuartsi x Touek me-

1
pecedeHust C OCbi0 X SIBJISIOTCS DelleHHeM ypaBHeHus —ox?+7 = 0.

2
Orciona x = +/14.

6. a) Oteer: Touku A, B u C He jiexaT Ha OIHOI TPSIMOIL.

Pewenue. Viziest pelieHus:: COCTaBUM ypPaBHEHHUe TIPAMO1, IPOXOAsANIeH
yepe3 Kakue-HUOY/b 1Be U3 JAHHBIX TOYEK, 1 [IPOBEPUM, IPUHALIEKHT JIH
3TOit IPAMO#H TPETh TOYKA.

YpasHenue npsiMoil umeet Bun y = kx + b. Haiinem koapuumenTs
k w b nnst npsivoi, mpoxozsmest yepes Touku A u B. Tloacrasus koopau-
HaTBl 9THX TOYEK B yPAaBHEHHUE § = kX + b, MONyduM CHCTeMy ypaBHeHHi
¢ nepeMeHHbIMH k U b 8= 12k+b, orkyna k = 2, b = —21. Taxum

7 =14k +b,
obpasoM, npsiMast AB 3ajiaercst ypaBHenneM y = 2x — 21.

Toncrasus KoopauHaTel Touku C B NOJIyYEeHHOE ypaBHeHHe, yGexna-

eMCsl B TOM, YTO TouKa C He JIeXXHT Ha 3TOi NPAMOIL.
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6) Otser: Touku M, N v Q exat Ha OZHO} NPSAMOii.

Pewenue. Y pasuenue npsimoit MN umeer sun y = —3x — 12. Koopau-
HaThl TOYKU Q Y/IOBJETBOPSIIOT ITOMY yDPaBHEHHUIO.

7. a) Otser: k < —6.

Pewenue. Tlpamasi y = kx — 4 nepecexaer mapabony y = x2—2x B
JZIBYX TOUKAX, €Cli ypaBHeHue kx — 4 = x? — 2x UMeeT JBa pellleHus, T.e.
JIMCKPUMHUHAHT ypaBHeHus: x2 — (2 + k)x +4 = 0 Gonbue Hyns. Vmeem:
(2+k)* =16 > 0. Otcioma k > 2 wu k < —6. Tak Kak k OTpHIATENbHO,
To k < —6.

6) OtBer: -1 < k< 0.

Pewenue. Tlpsimasi y = kx — 4 u napaGona y = x? + 3x He nepecexa-
0TCS1, €C/U ypaBHeHue kx — 4 = x? + 3X He HMeeT DelleHuil, T.e. IMCKpH-
MuHaHT ypaBHeHust x2—(k—3)x+4 =0 wmenpme Hyns. Vmeem:
(1373)2 —16< 0. Otciona —1 < k< 7. Tak Kak k OTpMUATENbHO, TO
-1<k<0.

8. a) Otser: I'padux usobpaxen Ha Y|
PHCYHKe; TMpsIMasi ¥ = M MMeeT C
rpadgukoM 3Toil GyHKUMM IBe
obmue Touku Tpu m=0 wu i
1<m<2. £

6) Otser: I'padpuk u306paxeH Ha ¥l
PHUCYHKE; TpsAMasi y = m UMeeT C
rpaduKoM 3TOM (QYHKIMH ORHY
obumylo ToYKy mpu m=-—2 u
m>1.

01 )
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9. a) Orser:a < -7

Pewenue. 3azada pemaeTcsi Ha OCHOBe IpaMyYecKux COOBpaKeHHil.
Touku A u B nexar Ha BepTUKaJIbHON NpsiMoii x = —5. Haiinem opanna-
Ty TOYKHM IlepecedyeHust NMpsAMBIX 2x—y = -3 u x = —5. Tlonyunm:
y = —7. OueBuaHo, 4to Touka A(—5; —6) pacmonoxena Bbile NPsMO
2x —y = —3. Crenosare/bHO, OTPe30K AB nepeceKaeT 3Ty IPAMYIO B TOM
ciyyae, Koraa Touka B(—5; @) nexuT Huke 3TOM NPAMOA, T.e. KOrAa Bbi-
TIONTHSAETCA HEPABEHCTBO @ < —7.

6) Otser: a < 9.

Pewenue. Toukn A n B nexar Ha BepTHKAIbHOH mpaMoit x = —3.
Haiiznem opauHaTy TOYKM nepeceyeHuss NpsiMbiX 2x —y =3 u x = —3.
Tlomyuum: y = —9. OuesnaHo, 4To Touka B(—3; —8) pacmosioxkena Bbiuie
npsiMoit 2x —y = 3. CnenoBaTenbHo, 0Tpe3ok AB nepecekaer 3Ty npsi-
MyIO B TOM CJIy4ae, KOrjia To4ka A(—3; @) JIeXuT Blllie 3TOM NPAMOH, T.e.
KOI/Ia BHINIOJIHSETCS HEPABEHCTBO @ < —9.

10. a) Orset: runepbona y = —% 6e3 Touek (1; —6) u (—1; 6).

xy+6
Pewenue. JIpobn ;%1— PaBHA HYJIIO B TOM U TOJIBKO TOM CJIy4ae, eCllH

xy+6=0mnx?—1 3 0. Cucremoii 3axaercs runepbona 6e3 Touex c abe-
wuccamu 1 u —1, T.e 6e3 Touek (1; —6) u (—1; 6).

6) Otser: runepbona y = % 6e3 Touex (2; 1) u (=2; —1).

ApudmeTiuecKan M reoMeTpuyecKan nporpeccum
1. a) Orser: HaumHas ¢ HoMepa 49.
Pewenue. B nannoii apucmeTnyeckoit nporpeccuu
a; =8 d=11-8=3.
3anuueM $popMyty 7-To YjleHa 3Toil nporpeccun: @, = 8 +3(n—1) u
pemnM HepaBeHcTBO 8 + 3(n— 1) > 150. Tonyuum n > 48%. 3Havur,

4JIeHbI IAHHO# Iporpeccuy cTaHoBsiTcst Gombiue 150, HaumHas ¢ HoMepa 49.
6) OtTBeT: HaunHast ¢ Homepa 24.
Pewenue. B nannoit apuMeTHHECKON IPOrpeccHu

a; =260, d=253-260=-7.
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Banuuiem dopmyny n-ro YyieHa 3TOi TIPOrpeccHu:
a, =260 —-7(n—1) u pewM HepaBeHCTBO a,=260—7(n—1) < 100.
Tonyuum n > 23% 3HAuuT, YleHBl JAHHOH IPOrPECCHM CTAHOBSTCH
menbure 100, HaunHas ¢ HoMepa 24.
2. a) Orser: 1111.

Pewenue. O603HaYMM MCKOMYIO CYMMY Yepe3 S, Toraa S = Sys — Syy.
Haiinem Sys 11 Sy

Umeem: a; = 6, a4 = 5-14+1 =76, a); = 5-25+ 1 = 126.

Sy = BT _ 150 5, _ 67014 _ 59
§ = 1650 — 539 = 1111.

Jlpyroe peuienve. Haiinem cymmy uneHoB apugmeTyeckoii mporpec-
€Y, TIEPBBI YJIeH KOTOPOii paBeH a5, a MOCIe NNt PaBeH ays. VMeem:

a5 =76, a5 = 126, n = 25~ 14 = 11; § = TEHION _ 4qq.

6) Otset: 903.

Pewenue. O603Ha4MM MCKOMYIO CyMMy 4epe3 S, Torma S = Sz — Sy.
Haiinem S3) 1 S,.

VMeem: @, = 5, ag = 2:9+3 =21, agy = 2-30 + 3 = 63;

Sup = (5+_523)'§= 1020, S, = (5‘451);9 =117,

§=1020 - 117 = 903.
Jlpyroe pewenvie. Haiinem cyMMy usnenoB apudmeTHyeckoii mporpec-
CuM, TIEpBBIii 4JIEH KOTOPOIi PaBeH g, a NOCENHUN paBeH ag,. Mmeem:
ay =23, ay = 63,
n=30-9=21;
5= BrBU _ 903

3. a) Orser: 16.

Pewenue. Tlocnenosate/bHbie YeTHbie YUCTa 06pa3yioT apucMerHye-
CKyIO IIDOTPECCHIO, NIEPBBIiA 4/leH KOTOPOH paBeH 2 ¥ Pa3HOCTb paBHa 2.
3amnuueM GOpMyJy CyMMBI IIEPBBIX 7 4JIEHOB 3TOH NPOrPeCCHi:

5= 4+2(2n—l)‘n‘
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Haiizem 3HayeHus 1, IPH KOTOPBIX 3HaYeHHe cyMMbl Goubiue 240. st

4+2n—1)
2

3TOrO PelM HEPaBEHCTBO -n > 240. Tlocne npeobpa3oBanuit

nomyunm: n2 + n — 240 > 0. Kopau KBaZipaTHOro Tpex4ieHa paBHbi —16 u
15. YyuThIBas, 4TO 7 — HATYPANbHOE YHCIIO, IOIYYHM DElIeHHe HepaBeH-
ctBa: n > 15, tae n € N. Haumenbluee HaTypaibHOE YHCIO, YAOBJETBO-
pAolIee HEPABEHCTBY, paBHO 16.

6) Otser: 14.

Pewenue. TlocnenoBatenbHble HedyeTHble icia 06pasyioT apudmeru-
YeCKyI0 POrPECCHIO, EPBBIA YeH KOTOPOil paBeH 1 U pa3HOCTh paBHa 2.
3amuuiem GOPMyTy CyMMEI IIEPBBIX 72 4IEHOB 3TOM POrPECCHIL:

_242(-1)
S,—T n.

Tlocne npeoGpasoBanuii nonyuum S, = n?. Hanbonsiuee HatypanibHoe
YMCIIO, [ KOTOPOTO BHIMOIHSAETCS HepaBeHCTBO n? < 200, 310 uucno 14.

a) Orser: 7500.

Pewenue. Tlycts S — uckoMast cymma; S = Sy — Sy, e §; — cymma
BCEX HaTypaJIbHBIX YHCeJ, He npeBocxofsmux 150, S, — cymMMa Bcex Ha-
TyPaJIbHBIX 4HCe]l, KpaTHbIX 3 ¥ He npepocxoasmux 150.

Hatinew S,: 5, = 15190150 = 151 75.

B nocrenosatenbHOCTH (a,) UMCEN, KPaTHBIX 3 ¥ He MPEBOCXONAIIMX
150, a; = 3, a,, = 150. Haiiiem 4MCI0 YIEHOB 3TOl NOCAEA0BATENBHOCTH.
Tak kak oHa 3azaercs (opMmynoit a, = 3n, To 3n = 150, n = 50.

Teneps naitnem S;: 5, = 2515050 = 153.25.

Tlonyunm:

8§ =588, =151.75—-153-25 = 25(453 — 153) = 7500.

6) Otser: 3750.

Pewenue. Iycts S — uckomas cymma; S = Sy — Sy, rae §; — cymma
BCeX HaTYpalbHBIX yncesn, He mpesocxoasamux 100, S, — cymma Beex Ha-
TYpaJIbHBIX YMCeJ, KpaTHBIX 4 u He npesocxoasmmx 100.

Haiizew S,: 8, = 22190100 = 101-50.

B nocnenosatensHocTH (a,) YMces, KPaTHBIX 4 ¥ He NPEBOCXOASIIMX
100, a; = 4, a, = 100. Haiizem 4nCII0 YI€HOB 3TOi NIOCIIEAOBATEIBHOCTH.
Tak Kak oHa 3anaercsi GpopmyI0it a, = 4n, To 4n = 100, n = 25.
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A+ 100 95 = 52.25.

Monyuum: § = §; - 8, = 101450— 52-25 = 25(202 — 52) = 3750.

Teneps Haiinem Sy: S =

5. a) OteeT: aBAsieTCS.

Pewenue. Ecnu B reoMeTpudeckoit porpeccun b, = —6 u bs = 48, 0
q’:igs -8, red=-2,ab =-6:(-2)=

[anee MoxHO mocTynmatb mo-pasHoMmy. Hampumep, tak. Iloacraum
uncno 192 B GopMy.Iy 7-rO UIeHa reOMETPUYECKOi IIPOTPECCHH, IOMYIMM
ypasrenne 192 = 3-(=2)"~! orkyma (-2)""' =64, (-2)""' = (-2)°
n—1 =6, n=7. Crenosarensso, 192 = b,.

MOJXKHO NOJMyYHTb OTBET W HEMOCPENCTBEHHBIM YMHOMEHHEM Ha —2
4JIEHOB MPOIPECCHH, HauMHast ¢ 48; momyunm:

48-(~2) = —96, —96-(~2) = 192.
6) OTBer: He ABJSETCS.

Pewenue. Ecin B reomeTpuyeckoii nporpeccun by =

24 3
324 _ = =3
q 3 8, Teg=2ab 3

3 b=12,10

= % Tloncrasus uncno 54 B dop-
Mylly 7-TO UieHa TeOMETPHYECKO{l MPOrpeccuH, MOMYYMM ypaBHeHue
54 = %2"’ otkyna 2" "' = 144. Uucio 144 e sBIsieTCA CTeNeHBIO

YHCTIA 2, T.€. He CYIIECTBYeT TAKOTO HATyPaIbHOIO 3HAYEHHS 71, IIPH KOTO-
POM JIaHHOE PAaBEHCTBO BHINONIHsiETCS. CeI0BATEILHO, YHCIO 54 He sBJisi-
€TCs 4/IEHOM JIaHHOM FeOMETPUYECKON POrpeccHH.

TOYHO Tak ke, KaK U B 3aJaHHH a), MOXKHO YMHOXEHHeEM Ha 2 IIOIy4HTh
HECKOJIbKO CIIEAYIONIMX 32 bg wieHoB mporpeccuut: 24; 48; 96; 192;  Otciona
SICHO, YTO YHCJIO 144 He SIBIISIETCS WIEHOM 3TOM reOMETPHYECKOii POrpeccuu.

21
6. a) Oteer: 3

Pewenue. Haiinem by = — =
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bs 3 3
Pewenue. Haiinem by = ik Toraa
5 = bi(1-4% _3.(1-64) _ 63
6~ " 1-q ~ ~ 643 = 64

7. a) Otser: Ha 200.

Pewenue. Kaxioe craraemoe CyMMBI IIEDBBIX Y€ThIpEX 4/eHOB apud-
METHYECKO# Mporpeccuu Ha 4d MeHbllle COOTBETCTBYIOLIETO C/IaraeMoro
CYMMBI CJIElyIOIIMX YeThIPEX ee WieHoB. Torza CyMMma IMepBbiX YeThipex
yJIeHoB apudMeTnyecKoii nporpeccuy Ha 16d = 32 MeHblue cyMMbl CJle-
Aylomux YeTsipex ee unenos. Orciona d = 2. AHATOrMYHO CyMMa IEepBBIX
JIECSATH 4JIEHOB 3TOM IMPOTPECCHH MEHbIIlE CyMMBI CIeYIONMX JIECATH ee
yienoB Ha 10-10d = 100d = 200.

6) Otgert: Ha 800.

Pewenue. Kaxnoe cnaraeMoe CyMMBI IIEPBBIX TISITH YJIEHOB apudmeTH-
4ecKoii nporpeccu Ha 5d Golblile COOTBETCTBYIOIIETO CIAra€MOTr0 CyMMBL
CIeMYIOIMX MATH ee WIeHOoB. Torna cyMma NMepBhIX MATH YJIEHOB apudme-
THYeCcKoli nporpeccuu Ha 25d = 200 Goblre CyMMbI CIEAYIOIIMX IISTH €€
usenoB. Otciona d = 8. AHAJIOrHYHO CyMMa NIePBBIX JECSTH YJIEHOB 3TOM
nporpeccuy Gonblie CyMMBI CIIEAYIOUUX A€CSTH ee YIEHOB Ha

10-10d = 100d = 800.
8. a) Otser: 5.
by +byg® =36,

Pewenue. CocTaBUM CUCTEMY yPaBHEHWI:
byg+bygt=72.

» by(1+4% = 36,
'eIlIUM ee: /1IEJIMM BTOpO€e BHEHUE IT0YJIeH-
bug(t +g9 =72, 7 poc ypa

big(1+4% _ 72
b(l+q5) 36
g = 2. VI3 nepBoro ypaBHeHusi CHCTEMBI Hal[eM NMEPBBIA YJIEH NpOrpec-
cun: by = 4.

Bocnion1b30BaBIKMCh HOPMYJIOH CYMMBI IIEPBBIX 72 YJIEHOB reOMeTpuye-

= 124. [anee:

Ho Ha mepsoe (b; # 0, g # —1), nomyuum: oTciona

CKO}i IPOTPEeCCUH, 3amulileM PaBeHCTBO:

4.(2"-1) =124, 2"-1=31, 2"=32, 2"=2 »n
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6) Otser: 6.
byg* - b, = 80,

Pewenue. CocTaBM CHCTEMY ypaBHEHHiA:
byg® — byq = 240.

, big'—1) = 80
'eIlUM ee: a3/ieJIMM BTOpOe )aBHEHHE I10Y-
bualg* - 1) = 240; " poe ypaprien

—b‘q(q‘ - _ 20, orciona
by(g*-1) 80~

g = 3. VI3 nepBoro ypaBHeHusi CUCTeMBI HaiiieM, 4To by = 1.
Bocnoss3oBaBumch GopMyIIoit CyMMb IIEPBBIX 72 YJIEHOB FeOMETPHYe-

nenHo Ha nepsoe (by = 0, ¢ = *1), nonyunm:

n
CKO¥i IPOrPeccUH, 3alMilieM PaBeHCTBO: ‘—(33_—"111 = 364. [anee:
3"-1=728,3"=729,3"=3" n=6.

9. a) Orser: 2 —7/3.

Pewenue. Tlycts b, bg, bg? TeOMEeTpUYECKasi NPOTPeccusi, TAe
lg| < 1. Torna b, 2bq, bg® — apucdmernyeckas nporpeccus. Ilo cBoii-
cTBY apudmeTnyecKoii mporpeccuu umeeM: b + bg?2 = 4bq. Paszenum obe
yactn paseHcTsa Ha b (b # 0), moIyYnM KBaApaTHOE ypaBHeHHe C ONHOK
nepemennoii g2 — 4g +1 = 0. Otciona g = 2+ /3.,

C yuerom Toro, uto | q| < 1, moxxomut ToMBKO 2 — Y3

6) Otser: 3-27/2.

Pewenue. Tlycts b, bg, bg? reoMeTpuyeckasi MPOTPECCHsi, IAe
|gl < 1. Torna b, 3bq, bq* — apudmernyeckas mporpeccus. Ilo cpoit-
CTBY apu(MeTHueckoil nporpeccust umeem: b + bg? = 6bg. Pasnemnm obe
yacTi paBeHcTBa Ha b (b # 0), nosy4ynM KBagpaTHOE ypaBHeHHe C OAHOM
nepemennoi g2 — 6¢ + 1 = 0. Otciona g = 3+27/2.

C yuerom Toro, uto | q| < 1, nogxomuT TonsKO 3 — 27/2.
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ay =

Cy =

Bropas 4acTb 3K3aMeHaUWOHHOH PaboTbi
BbipaxeHua U ux npeo6pa3osaHus

a) Otser: (c—1)(c+1)(a—1).

Pewenue.
cta—a—-ct+1=a(2-1)—(2—1)=(c—1)(c+1)(a—1).
6) Otser: (x — 1) (x + 1) (y — 1).

Pewenue.

Ry+i-2-y=22@y-1)-@-1)=-1)F-1)=
=@x-DE+1)E-1).

a) Oteer: T——.

1+Jr
Pewenue. Kopuu xBajpaTHOro Tpexuiena 4a?—-9a+2: a; =2,
1 .
I Vimeem:
1
4a2-9a+2 _ da-2)(a-1) _(a—2)(4a-1) _2-a

T-da+x—dax  (I-4da)+x(1-4a) (I-da)(l+x)  1+x
6) OTBH:%%

Pewenue. Kopuu kBagpaTHoro Tpexuiena 6¢2—7c+1: ¢; =1,

1 -
5 Vimeem:
1-6ct+y—6cy _ (1-60)+y(1-6c) _ (1-6c)(1+y) _1+y
6c2-Tc+1 1y (e-D6c=1)  T-c¢
6(:4)(5-3)
a) Orne'r:—%.
Pewenue.
) 3a+x _ 3a—x _ 3a+x _ 3a-x _
3ax—x2 3ax+x? x(Ba-x) x(a+x)
_ Ba+x’-(Ba-x’ _  12ax _ 12
- x(9a? - x2) T x(9a2-x%)  9a%-x2
12 _ 3a2(9a2-x?) a

2 : = =-8,
) 9:12 9a2-x2  (x2-9a?)12a 4
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6) Otser: — 4
y

x+5y _ x-5y _ x+5y _ x5y _
Peuenue. 1) 7y " ¥ bxy ~ HE-59)  Hwrom
_ 5y’ —(x-5y)° _ _ 0xy  _ 20y
x(a?+ 2547) *@2+257) 2+ 250
9y 2w -t 4
22+25y2 5y y

4. a) Otser: (x - 3)(x + 3) (2 + 3).
Pewenue. BeenieM 3aMeHy t = x2, NOJyYUM KBAJPAaTHbIA TpeX4JeH:
t2 — 6t — 27; ero xopuu t; = —3, t, = 9. Orciona:
xt—622-27 = (22 -9) (2 +3) = (x—3) (x + 3) (2 + 3).
6) Otser: (x — 2) (x + 2) (x2+ 5).
Pewenue. BsenieM 3aMeHy ¢ = x2, TONYYMM KBaApPaTHBIA TPeXdJeH:

t? +t — 20; ero kopHu t; = —5, t, = 4. Orcioga:
x4 +x2-20 = (a2 —4)(x2+5) = (x — 2) (x + 2) (x2 + 5).
5. a) Otser: 25.
Pewenue.
b3 b _ b3 b _
b2-2b-3 B2+2b+1  (b-3)b+1) (51 1)
_ 4 b _b+t-b_ _t
b+l pet® a1’ (b+1)
yo Lt 2seetf
(b+1)? (5b+5°  (b+1)
6) Otser: 18.
Pewenue.
) a a-1 a a—-1

@—da+d @-3a+2  (g_gf @-D@-2)
—_a _ 1 _a-a+2 __ 2

a-22 a-2  (g-2  (a-27

2
ZYaz22 g
(a-2)

2) (3a- 6" —2—
(@-2
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6. a) OTBer: pu Bcex 3HAYEHHSIX 7 3HAYeHHe BHIPAXEHHs PaBHO 2,6.

ntt  cn-t
Pewenue. YNpocTuM BhIpaXKeHHe ;sf, TOTYYuM:
2.
5"t ys" 5" la541) 26
" === =To = 26
2.5’ 57 -2.5

6) OTBeT: ipy BCex 3HaYEHMsIX 7 3HAYEHUe BHIPAKEH!s paBHO 3,75.
10-3"
Pewenue. YNpocTM BbIpaXKeHHe W TONyYMM:

103"
gn+l_
7. a) Otser: 1.

Peuenue. (4 -2v3) +1/(5-2v5) = l4-2v5] +|5-2v5].
Tax kak 4 4 < 2V/5, 10 4— 275 < 0 u |4 - 295 = 29/5 — 4; 1ak xax
5>2Y5,105-2Y5>0ul5-2y5| = 5-275. Vmeem:

V{e-2v5) +V/(5-2v5) =la-2v5]+]5-2v5] =

=2Y5-4+5-2y5=1.

6) Otser: 1.

8. a)Omser: [Ippa=-1ua=0.
Pewenue. Boipaxenne He MMEET CMbIC/IA IPH CIEYIONIMX YCIOBHAX:
a+1=0a=-1;

2)14;

a

I

=0;a=0;

a+1 Ta+1
Hl-—2— =0 1-—2—=0;1-a-1=0;a=0.
-5 a+1

6) Otser: Mlpu x = 1 nx = 0.
Pewenue. BripaxkeHyie He IMeET CMBIC/IA TIPH CJIE/IONINX YCTOBUAX:
Dx-1=0x=1;

X
2)x+ﬁ
3)1-—= 0;i=07}1e1'pe-
x+ *
=1

eHHs.
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9. a) Pewenue. ToXAECTBO MOXeT GbITb 0Ka3aHO Pa3HBIMU CTIOCOGAMH.
BOT OIMH U3 BO3MOXKHBIX.
3anuiieM paBeHCTBO B BHJle
(x4 1)(x+2)(x+3)(x+4) = (22 + 5x + 57— 1.

YToGhI 10KA3ATh €0, Pa3JioKMM NPABYIO YacTb Ha MHOXHTeM. Mmeem:
(2452457 —1'= (@2 +52+5-1)(a2+5x+5+1) =
=(@2+4x+4) (2 +5x+6) = (x+1)(x+4)(x+2)(x+3) =
=(x+1)(x+2)(x+3)(x+4).

6) Pewenue. [loxaxeM TOXJECTBO APYIUM CllocOGOM, BLILIOJHME 11Pe-
obpasopanue JieBoit yacTy. IlepeMHOKHM IOMApHO KpaiiHie W cpeanue
MHOXHTENH B npousBeseHnn (x — 3) (x — 1) x (x + 2), nonyynm:

(x=3)(x-1Dx(x+2)+9=(x2—x—6)(x2—x)+9.

Bsenem 3aMeny x? — X = ¢, OJy4HM

(t—6)t+9=12—6t+9 = (t—3)

BepHemcst k nepeMeHHO x: (¢ — 3 = (x2—x-3)"

10. a) Pewenue. CocTaBuM pa3HOCTb IIPaBOil U JIEBOI YacTeil paBeHCTBA H
TIOKXKeM, YTO NIPH 3a/IaHHOM YCJIOBMU 9Ta Pa3HOCTh PaBHA HYJIO.
a®+b3—1+3ab = (a+b)(a®— ab+b?) — 1+ 3ab.

Tak kak a+ b = 1, T0
(a+b)(a2—ab+b?)—1+3ab=a2—ab+b>—1+3ab =
—a2+2ab+b—1=(a+b’-1=1-1=0.

6) Pewenue. PaBeHCTBO MOXKeT GBITh I0KA3aHO aHAJIOTHYHBIM CTIOCO-
6oM, HO TIOKaXKeM 371eCh elle OJAHO BO3MOXHOe peurenue. Bynem npeo6pa-
30BBIBATh JIeBYIO YacTh: a3 — b3 = (a — b) (a® + ab + b?).

Tak xak a — b = 1, 10 (a — b) (a% + ab + b?) = a? + ab + b2.

Yuurbisas, uto a? + b? = (a — b)> + 2ab, TOJTy4uM:

a?+ab+ b2 = (a—b)’ +2ab+ab = 1+3ab.

11. a) OTBeT: HauMeHblllee 3HAYeHNe BbIPKEHNs paBHO —13, OHO KoCTH-
raetcinpu x = =2 uy = 3.

Pewenue. BoiiennM B JaHHOM BBIPaKEHHH KBAJPAThl IBY4JIEHOB:

x2+y2+4x—6y = (x+2)° +(y—3)°—13.

BoipaxkeHne NPUHMMAET HaMMeHbIIee 3HaYeHHe, ecln (X + 2)2 =0wu
(7 3)2 = 0. OTu paBeHCTBa BHIOJHAIOTCS NIpU ¢ = —2 U y = 3. 3Haue-
HHe BHIPOXEHWsI IPH THX 3HAUEHHAX IIePEMeHHBIX paBHO —13.
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6) OTBet: HauMeHbllee 3HaYeHNE BbIDAXKEHHUsI PaBHO —25, OHO JOCTH-
raeTcsi npu x = -2 My = 3.

Pewenue. Boiienum B JaHHOM BBIPAXEHUH KBAJIPATHI BY4/IEHOB:

22 +y2—6x+8y = (x—3)°+ (y + 4)* - 25.

BoipaxceHye NPUHMMAeT HauMeHbllee 3HaYeHue, ecan (x — 3)Z =0wn
(y+ 4= 0.9 PABEHCTBA BBIIOJHAIOTCS Mpyt X = 3 u y = —4. 3Have-
HHe BbIPOKEHUs IIPH ITUX 3HAYEHUSIX EPEMEHHBIX PaBHO —25.

12. a) Pewenue.
5a? + 3b2 + 20a — 12b + 34 = (5a2 + 20a + 20) + (362 — 12b + 12) + 2 =
=5(a2+4a+4)+3(b?—4b+4)+2 = 5(a+2)"+3(b—2+2>0.
3navennst Bepaxennii 5(a +2)° u 3(b—2)? HeoTpuUATENBHBI MPH
]llOﬁHX 3HaYeHWAX BXOAALIUX B HUX NEPeMEHHBIX, CJef0BaTeJbHO, NpU
mobbix @ u b Tem caMbIM OKa3aHO, YTO HU MPU KAKMX 3HAUYEHUSIX a U b

3HayeHye JaHHOrO BbIDAXEHHS He PAaBHO HYJIO.
6) Pewenue. TIpencTaBuM NaHHOE BHIP@KEHME B BUE

3(a—32+4b+1)°+1.
ManbHeitinie pacCy XN AHATOTMYHBI IPUBEJIEHHBIM B IHKTE a).

YpaBHEHUS, CUCTEMbI YPABHEHMi
1. a) Oreer: x; = -3, x, = 3.
Pewenue. Beeniem 3ameny x2 = y, NOIy4uM ypaBHEHHE
2y2—17y -9 =0;
ero Kopuu: ¥y = 9, y, = —0,5.

PewnM ypasHeHus 2=9nx"=-05 KopHu ypaBHeHus x,
xy = =3, x, = 3; ypaBHenue x, = —0,5 KOpHe# He nMeeT.
6) Otser: x; = =2, x, = 2.
Pewenue. Beenem 3ameny x? = y, MONy4uM ypaBHeHHe
3y2-11y—4=0;

1
€r0 KOPHIL: ¥y = 4, Yy = -3
Pewnm ypaBHeHnst x2 = 4 u 2= 7%. Kopuu ypasHenus x? = 4:

2 1 o
X, = —2, X, = 2; ypaBHeHHe X~ = —3 — KOpHeli He umeer.
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2. a) Otser: 2,5.
Pewenue. O13: x # ié ‘YMHOXHM 06€e yacTH ypaBHeHHs! Ha OOuMit
3HameHarenb Apobeii (3x + 2) (3x — 2). Tloayunm KBazpaTHOE ypaBHeHME

6x2+19x+ 10 = 0. Ero kopum: x; = =2,5, x, = —%. Kopenn, paBHbIit

—%, He ynosiersopsier O/13.

6) OTBeT: HeT pelleHuit.
Pewenue. ON13: x = 1% YmMHOXUM 06e YacTi ypaBHeHust Ha oBuimit
3HameHatesb 1pobeit (2x + 3) (2x — 3). Tlomyunm KBazpaTHOe ypaBHeHHe

4x2—9 = 0. Ero xopHu x = +3 ye ynosaersopstior O/13.

3. a) Orser: (—1; -3).

Pewenue. Tlociie packpbiTisi CKOGOK B IIEPBOM YPABHEHHH 1 yMHOXe-
HHS 0Benx vyacTeit BTOPOTO ypaBHeHUs Ha oOWii 3HAMeHATelb BXOAAIIMX
B Hero 1poGeit, noyyum:

2x — 2y — 3x — 3y = 2x — 6y, 3x=y, 3x=y,
5x+ 5y — 2x + 2y = 4x - 20; x—Ty = 20; —20x = 20;

y=-3,
x=-1
6) Otser: (4; 1).
Pewenue. BunmonHus npeo6pasoBaHysi, MOMyYUM:

4x + 4y — 5x+ 5y = 13y — 2x, x = 4y,
2y—2x—3x+6y = —12; S5x—8y = 12;

x = 4y, x =4,
12y = 12; y=1.

4. a) Orser: (0; 3), (6;3).

Pewenue. CucteMy ypaBHEHHi MOXHO DeUIMTh NPOCTOH MOACTaHOB-
KOit, BHIPA3UB 13 NIepBOTO ypaBHeHHsi X win y. Ho BoamoxHo u apyroe, 6o-
Jiee 9KOHOMHOE pellleHHe, KOTOPOe NPUBEEHO HHUKe.




