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NPEAUCIIOBUE

JaHHad KHHrA NpeJHA3HAYeHE AJA OPTaHHIANMH M HpPOBeSeHHA
TeMATHYECKOTY M HTOrFOBOTO KOHTPOJA VPOBHs 3HABHH, yMeHHH M
HABBIKOB Y4aiiuxcd 8-ro waacce ¢ yrAyONeHHBIM M DPACIIHDeHHEIM
UsyYeHHeM MaTeMaTHKH. IlpeacTapieHHEle B NMocoOMB caMOCTOA-
TeJLHLEIC, KOHTPOJBHRIE H TECTOBRIe DPaGOTHL NMOJHOCTBLIO COOTBET-
CTBYIOT COAEDMAHHI) H CTPpyKType yueOHMEKa 0. H. Makapriteea,
H. . Munawrx, K. H. Hemxopa, H. E. ®eorTucroBa «Aarebpa.
8 xnaccs (M, : MaemosuHa). OqHaK0 GONBINAA YacTh YIPAKHEHHAN
MOMHeT HCIHOJAB3IOBATECA YVIWUTENEM ANA COCTABICHHA PASJNHYHEIX pa-
60T B KIaccax, MSYJIAIOIMNX anrebpy mo Apyrum yvyeSHAKAM A yueb-
HHM nocobuAaM. B aToM cayiase kxaAra OyAeT nodesHol H AaA Meaaro-
roe, paboralmux B 06meo0pasoBaTeIbHEIX KAACCAX C XOPOIOeH Ma-
TEMATHYECKOH moAroToBKoil. uAaKTHYECKHe MATOPUAARI MOTYT HC-
IIOJMbE0BATHCA YYauIMMECd AN caMo0oOpasoBaHNA M CAMONPOBEDKH.

Kaxpaa caMocToATeNLHAA HIH KOHTPOJABHAA paforTa COCTOMT H3
NOATOTOBUTENBLHOID, IBYX OCHOBHEIX H TPETHErd, HOIOJIHHATEILHOI'O,
BapHaHTOB. IloAToTOBHTENLHEIN BADHAHT MOMKET MCIOJB30OBATECA B
KAYECTEE NOMAINHErC 3aJaHMA WIH ANA BBHIIOJHEHHHA HAa YPOKe He-
OOCPEJICTEeHHO Mepe] CaMOCTOATENBHON AN KOHTPOJEHOM pabGoToil.

HononHuTeABEHEINH BAPHAHT MOKHO HPENJIOMHTE AAA paGoTH Haj
omnfKamMu, 8 TaKKe B KaUecTBe TpeThero BAPHAHTA PaboTel BO Bpe-
MA ee BHITOAHeHHT. Kpome TOro, ero MoMuO HCHOAB3OBATL LA TEX
y9aiuxca, KOTOpHE N0 KARKHM-IA00 NPAYUEAM OPONYCTUAM TpOBe-
pouHy paloTy.

TeKCTHl KOHTPOJNBHEIX M CAMOCTOATEALHEIX paboT HOCAT npuMep-
HBE XapakTep, KOAUYeCTBO 3aJaHMii B GOJNLIIMHCTEE CAYYAEB AAHO
¢ HaORITHOM, YYHUTENADL, B 3A BHCHMOCTH OT CHeIHGHKH KJIacca, MOJKET
BAMEHATE 38JAHHA MIH HCKRJIIOYATE HX COBCEM.

Kakaniii TecT cOAEPKHUT WecThb 3aJaHui, pacCUHTAHHEX HA 15—
20 muHYyT.

Iloco0ne cofep)KHT NPHMepHOe MOYPOYHOe NMIAHHMPOBAHHE, B CO-
OTBeTCTBUM { KOTODHIM BBEICTPOCHH IpeijaraeMbie padoTni. Bee 3a-
JaruA ¢OopHAKa cHAGKeHH oTBeTaMu (38 HCKJAOUEHHEM 38JaAHMN HA
JOKAATENECTBO M NIOCTPOSHHE IpadHKeB dYHKINNI).

ABTOp IPHHOCMT UCKPEHHIOI G6JIaroAapHOCTh YUAITHMCA MOCKOB-
crofl HIKOABI N¢ 1741 3a BKCOEPHMEHTANBHYIO TMPOBEPKY CAMOCTOHA-
TENbHBIX H KOHTPOJALHEIX paGoT, 38 MHOMOUHMCAeHHEIE 3AMEUAHHA H
COBEThI, ROTOPBIE CHOCOOCTEOBANH YAYUINEHHIO JaHHOH KHHTH.



CAMOCTOHATEJIbHLIE PABOTHI

1.

2.

3.

4.

5.

CAMOCTOATENbHAA PABOTA N2 1

MosTopenvie mavepuana 7-ro Knhacca

MoaAroTOBMTENbHLIA BAPKAHT

dx+y=x+2;

Pewnre cucre
e en My{Zx-2y=3—y.
_x*-2x-3 "
Hana ¢pyasuna f(x) = Ty Haiigure f(2) - 3 - f(-1)+ 2 - f{0).
ITocTpoiite rpaduk ypapHeHHR X2 — XYy — X + y = 0, pasnoKHE ero

ASBYVIC YaCTh HA MHOMCHTeIH.

HailiaguTe 3HaueHWe BRIDAYKEHHA:

Pasnosxure Aa MEOKUTENH BEIpaxenue x* — 2x% - 3,

HaiiauTe snavenue prpasenus ab — be — ac, ecqu a® + B2 + 2 =19
Ha+b—-c=1.

IipenacTapnre BHIpasxenne 2b(8a® + b%) B BHAe PASHOCTH KYGOB.

BapmnaHut 1
2x+2y=x-1;

Pemure cucte

My {3y —x=4-7.
¥+x-6
Hama pyEkmua f(x) = =——5—

Haitgure f(0) — 3 - f(-8) + 2 - f(-1).

-

Haitgnre sHAYeHNEe BRIDAIKEHHHA!
14 27 .32

ot (3 oIt

Iocrpoiite rpadmx ypasHeRHs xy — ¥ + 2x — 2y = (0, pasnoxkus

€ro JeByIo YACTh Ha MHOMHTENH.

a
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8.

7.
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2.

. Pemrure cucremy {

Haiigure BCe TAKAe FHAYEHUA OePeMeHHOH X, NPH KOTODHX 3HA-
YeHHHA BRIpAKEHHH

(1 — 2x)(4x% + 2x + 1) — 1622,
(2 - 2x)4 +4x)(x + 2)
PABHBI.

Haitaute sEavenue pipaxeHua g2 + b + ¢, ecama —b+c¢c=8m
ac —ab — be =12.

¥rnpocTHTe BLIpAKEHHE
a(a — b)a + b) — (a + b)(a® — ab + b%) + b¥a + b).

BapwaHt 2
dx+y =2y -4
3x+y=x+1.

2 _ 2x -

Jlasa ymscnma f(x) = T 2% 8 Haiiyure 3 - f(4) — F(0) + 2 - /(3).
Haiianre sHaueHne BRIpaKeHuii:

9
0@ (L) 922

ITocrpofiTe rpadpuk ypaBHerua xy + y* — 2x — 2y = 0, pasnoKHUB
€ro JIEBYI0 YaCTh Ha MHOMKHATEMH.

HaiiapnTe Bce TAKAE 3HAYSHH A TEPEMEHHOM X, TTPH KOTOPEIX 3HAYE-
HHA BHpasKeHHit

(1 + 2xX4x® — 2x + 1) — 16x2,

(2x — 4)(2x — 2)2 + 2x)

D&BHEL.

Haitgirre 3nauenne suipaxenus a® + ¥ + ¢, ecnmua+b—c=6u
ab—ac—be=11.

¥npocTare BRIpAXKCHHE

(a — dBXa® + ab + %) + bla - b — ala — bXa + 2b).

BapwaHTt 3
Jx-y=x+8;

PemmTe cacTemMy
2x+y=5H-x-1p4.

Tana dynxuas f(x) = %. Hatimre f(0) - 3 - (-2) + 2 - f(2).

3



3. Halizure sHaucHHE BHIDANKCHMI]
14
15 (92 . 35 - 243
8) (0,375) (2 3) ;6 2248

4. Tlocrpoiite rpadux ypasHenusa 2x2 + 2x — xy — y = (0, pasnoxus
€rg JIeBYIO YACTE Ha MHOMATEIH.

5. Haiiaure Bce TAKHE 3HAUEHHA MEPEMEHHOI X, IPH ROTOPLIX IHAYE-
HU#A BrIpaskenmit (x — 2Mx2 + B8x + 4) — 2x%2u {x — Il + xHx — 2)
PaBHEI,

6. Haiigure 3HaueHue BupaxeHud ab —ac ~be,ecnuat+ b—c=56n
a? + b+ 2= 17,

7. YOpocTuTe BhIpAXKeHHE
ala — b)a + b) + (a — b)a? + ab + b%) - bYa ~ b).

CAMOCTOATENBbHAA PABOTA Ne 2

Apobn n nx ceoncraea
OCHOBHBIE CBEAEHWH

Zpobvro HASBIBAETCH BHDAXM(EHME BHAA %, rxe GyxBamu obosHAaYe-
HbI YHCJJ0OBEIE BBIDAKEHHNA FJH BBIDAXECHHSA, COAepAlllHEe TepeMeH-
Here. BruipameHHue g HASBIBAKOT ducatmenem apobu 5;-, A BRIPAMKCHHE
1 x-1
2’ x+1°
PQQUOHMBHM apipaxenuem HasLIBaeTCA BHIpaKeHHe, COCUTAB-

JEHHOE H3 YHCeH H ITepeMeHHBIX M comepikalllee CIOIKeHHe, YMHOMKE-
HHe, BEIYMTAHHE, Ae/ieHHe H BOBBEJEHWE B CTeleHh, Hanpumep: 12,

b — ee snamenamenexs. Hanpumep:

3 _
222 — x, “Tx, 2x—xl -1, (2x + 1) : (x? — 1). BrlpaxkeHusa ¢ MOZy-

JEM He AGAAKHNCA PALAOHANBHEIMH BRIDAYKEeHHAMH,
Ecay panMoHaARHOE BRIDAMKeHHE He codepacum onepayuw dexe-
HUA HQ nEPpeMERHYI0, TO OHO HABHIBACTCH yeAbly (HanpuMep, 2x% - x,
3
%), EC/IN COAED/KHT AcNecBMe Ha nepeMeHHYIO — dpo6Huim (Ha-

2x -1

npuMep, ~1, (Zx + 1)? : (x® — 1); ot ApoOHHE BRIDAKEHNA He

ABAAKTCA ApolaMul).



OL83 (obracms donycmumbix 3naueriiil } nepeMeHHON B BRIpAaXMe-
HUH — MHOMECTBO 60eX SHAYEHHI nepeMeHHOMH, NMpH KOTODRIX BHI-
pasxeHHe UMeeT cMiica. Hanpumep, 013 nepeMenHoil B BHIpAIKEHHH

_.2_ - 1_?"_ — Bee gucaa, kpome 0, 1 1 —1,

OcHoaroe ceoiicmaeo dpobu. % = E {rae be # 0) — npuBeXeHne K

HOBCMY 3HAMEHATEJIIO; % = % (rme be # 0) — cokpamenue apobeil.
Muozoynen cmenenis 1, cOCTABICHHAKNH U3 OJHOYJIEHOB, CTEII€HL
KA)@A0T0 M3 KOTOPHIX PABHA n, HASLIBACTCA 0OHOPOOHUM, HAIIDHMED

2x% — 8xy + ¥

flogroToBUTENLHLIA BapUaKWT

1. ITpn KaKkEx BHAYECHHAX ODepeMeHHOH Apolb He HMEeeT CMEICIA:

[} a
a) ———: B} ———
) [x[ - 8 ey 4
2. Haitgure O13 nepeMennoii B BRIpAMKeHNH!
a a
a) —m——} [ _——
) 4x2 + 26 ) 4x2 + 20x + 25

3. IIpn KakuX SHAYEHUAX NEPEeMeHHOH pPaBHA HYJIIO Apo(b:

xZ - dx 4
3 P16’ ) e -9°
4. Ilpueegure apodn p ‘_' 5 ¥ SHAMEHATeNO!
a2 —x; ry 4 — 4x + x%
6) 0,5x — 1; X x® -
B) 4 — x%
ﬁ - = + 1
5. 3ameruTe Apobh 4 3 TOMIECTBEHHO DABHOH el apobnio,
0,822 + =x
6

THCJNTENE H 3HAMEHATENP KOTOPOH ABNAIOTCA MHOTOMJeHAMH C
OeJRMH KoapdproueHTAMHA.

6. CoxpaTtuTe Apobu:

) 2x%y r) - 270 |
6x2y2’ 2a2 + 6ab + 18p%°
3x - 6.1‘, 22n+ 1

% =2 A

) 16 — x2

16 + Bx + x2’
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3anuInnTe MEOMKECTBO BCeX UeJIEIX 3HAYEHEH nepeMeHHOH 1, npH

KOTOPBIX 3HAYEHHAE HpPOOH:

2) 11
m+1

ABMAETCH HATYPAIBHEIM;

14
0) 7 {3 B/AETCH LENBIM.

ﬁL ecJIH x-5y—3
- Txy + 22" )

— y2
ITocTpoiiTe rpaduk dbyrKuMU f(x) = t_x2 .

HailignTe 3HaYEHUE BRIPAXKEHUA

onpeneJeHHA H ofxacTh sHaueHHH.

Bapuant 1

IIpu KaxuXx 3HAYEHHAX NepeMeREHOH Apobhk He HMeeT CMLICKA:

a a
a : —7
) 2 - x| 8 g — x?
Ilpy RAKMX 3HAYEHHMAX NepeMeHHOH paBHA HyMIO Apobn:
2 +x, jx| + 4
2) x -1’ 6)4 xz?

i

IIpuseaute Apobs [ ¥ 3maMenareno:

a) x — 1; 6)1 - x% B} 1 - 2x + x% ryx®-1.
0,25x - 0,2
0,252 + 0,52 + 0,3
,qpoﬁblo, YHUCAHTEA:L H JHAMEHATEIh KOTUDOK HBJIHIOTCA MHOTOYIE-

HaMH ¢ ueasiMy xoadbdummeaTamn,
CoxpaTure apobu:

SaMenuTe Epodb

TOM(JEeCTECHHO paBHOH eff

12xy m® — 8n®
2) 8x%y r) on - m
2x - 6x° 27 . x + 20t
6) 6x -2~ 'n) on+l, w2 L on+3’
2 _
) dx -1

1+ dx + 422"

SanMmNTe MEOKECTBO BCeX MeIblX JHaUeHU MepeMeHHol m, mpu
KOTOPHIX 3HAYEHUE Apobu:

13
a) m-—1

ABAAECTCA HATYDANLHLIM;

10
6 ABNAETCA TEIBIM.
) 2m -1 1
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3

5’

8'

x2-2xy+ gt x+ 2y
. = — =4,
Haf#iznre sHaueHHe BRIDAXKEHAA 27+ xy — 35 ecyIH
. _4-dx+x* .
TToctpoiite rpadux dynxuun f(x) = o " HaiignTe ee 06-

JacTh OTMpejAejeHus U o6JacTh 3HAUeHMIT,

Bapwant 2

. IIpu HaKEX 3HAYECHUAX NepeMeHHOH Apobr He mMeeT CMELICIA:

e . a

St V1=
. TIpn Kaxkux 3HaveHHsEX mepeMeHHOH paBHA HYJIK ApOOh:
xt -, 2 + x|
2) x2 -1 6) xz—l?
TIpueeauTe ApOGH 3 ‘_‘ ~ K JHAMeHaTeo:
ayx - 3; B) 9 — x% B) 9 — 6x + x% r} x® — 27.
0,2x% + 0,25

3aMeHuTe Apodh TOKAECTBEHHO PapHOB efi apo-

0,25x% - x + 0,6

6Bl0, THCAATEND B BHAMEHATEAE KOTOPOH SBAAIOTCA MHOIOYJIeHa-
MH ¢ NenkME KoagduuueHTaMH,

CorparuTte gpoou:

a) 18x2y; 1) m? +8na;
24xy? 2n+m
6:!:—21’2. 2n+1,x_2n+2

%) 2x-6 "' %) 7. xt 202

B) 4x? -1 |
1-4x +4x2’

. BanumuTe MHOKECTBO BCeX IeJLIX SHadeHHi mepeMeHHoH m, DK

KOTOPBIX 3HAYEHUE ADOOH:

a ABJ L] :
) e AETCA HATYPANBHEIM;
6) 22 ABJAETCH LETBIM.

2m +1

2 2
" x4+ 2xy + x+2
. Ha#auTe 3HaYeHMUe BHIPAYKEHHA IV eomm _xg =3.

2x2 + xy — 2’

- x?

Iloctpoiire rpadux byuxmua f(x) = ilfx_—g_‘t. Haiigure ee 06-

JACTH OIPeNeNIeHHA H 0BJacTh 3HAYEHHIH.

)
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7.

8.

Bapuwanr 3

HDH HAKHX 3HAYEeHHAX IIEPEMGHHOﬁ ,ﬂpOﬁh He HMeeT CMBICAA:

a . a
D T eap O a2’

IIpyr KaKHUX 3HAYCHMAX TMepeMeHHOl paBHA HYJH Apobb:

) 22 -1 ) |3—x|+4?
24+2x 41 4 —dx + x2

Hpuseamre gpobh K 3HAMEHATEIO:

l1+x

a) 2x + 2; 8) 1 — x% B} 2 + 4x + 2x% r) «% — x.
0,2x - 0,25

0,5x% + 0,25x - 0,7

ApoOBK, YHMCIUTENbh H 3HAMEHATENh KOTOPOH ABMAIOTCHA MHOTOYNIE-
HAMH ¢ HeJBeIMH KoP)PHIIHeETAMH.

3aMenuTe Apodn

TOMACCTEBEHEO PABHONH eili

Coxpatare ApobH:
2824y m? — 8n%
2) 21x%2’ r) 2n-m '
2x - 6x2, an . x + 28+l
5) 6x-2°* .ﬂ) gn+l, 42 _gn+3°
) 41’2 -1 .
1+ 4x + 42
SaMHIIHTe MHOMECTBO BCeX IeJIBIX 3HAUYEHHH IlepeMeHHOl m, n1pA

KOTOPHX 3HauYeHue ApOoDH:

a) —1 ABAAETCA HATYPAJBHBIM,
) 10 ABASIETCA LENBIM.
2m -1
HafifinaTe 3HAYEHHe BEPAKEHMAST X2 Y eomm T _ 3
P 2x% + xy — 2y%’ y )
- 2
IMocTpoiiTe rpadpux bysrnun f(x) = 424++x Haipnre ee ob-

JIACTH ONpERENeHHA B 0OAACTE 3HAUECHUH.

10



CAMOCTOATEIbHAA PABOTA N2 3

Cnoxenne n BbiuMTaHMe apodei
OCHOBHGBIE CBEREHMS

BoiunTaHEE BCErga MOMHO 38MEHHTh CIOXKEHAeM ¢ BRIpaKeHHeM,

a b _a a  -b
MNPOTHROROJOKHLIM BREIYHTACMOMY, T. €. i = - + [—EJ = Z + -
IloaToMy closKeHMe U BRYKTAHNE Apodeli BRIOIHAITCA 0 OAHHM K
TEM e NPaBHJIaM.
IIpaBpunao caomeHHa Jgpobeil ¢ OAHHAKOBHEIMM 3HAMEHATEIAMM:
b_a+h

a
£+2= .
e c e

IIpasuao caoxeHHs npobeil ¢ pAsTHYHBIME 3HAMEHATEIAMH:

¢ _ad+be

d”~  bd '

AnropurM caoeHHA (BRIYHTAHUA) Apofieil ¢ pa3TUYHBIMH 3Ha-

MEHATEIAMH !

¢ pAa3JNIOKHUTH SHAMEHATENH ApoGeH HA MHOMKNTEAH (M, ecam BO3-
MOKHO, COKPATHTE ApoDH)Y;

o BHIOpaTh HauMeHbMLD OfULU BHAMEHATRNbL Apobeii-cIaraeMuIx;

* JAOHCATH ¥V KAMNLOH ApOOH-CAAraeMoOro AOOOJTHHTEIbHBIH MHOMH-
Telb, KOTOPOTC «HEAOCTALT» IHAMEHATENIO 9T gpofm xo Ham-
MeHBIIero ofIero sHAMeHATE/IA;

¢ SANKCATH B YNCIHATENb APOGH-CYMMEI CYMMY OpOHsBefeHUH wmc-
aureneii gpofiell 1 HX JOTOMHWUTEABHHX MHOMHTEXENH;

¢ YOPOCTHTHL JHMCJHTENAbL APOOH-CYMMBI M, €CJH BO3MOMKHO, COKDA-
THTEb IIOAYYEHAYID ADOOE.

Uucnurens ApobH BCerla mOZPA3YMERAETCA 3aNUCAHHMM B CKOO-

b_a+b_b_(e+b)_b-(a+h) _b-a-b_ a

x x X X X X

+

TS

N

Jwnoe neloe PaiMOHAILHOS BHIpAKEHHe BCETNA MOMKHO MpecTa-
2 3
BUTE B Buge Apobu, Hanpumep: 2x2 = £ = 2= = O6parHoe B03-

MOJXHO He BCErZA.

Jlna npeacrapaeHNs Apo0H B BUAE CYMMEI ABYX Apobell Memonas-
3VIOT Memod Heonpedenernnnix koagupuyuenmos. IIpu TOM UCIONS-
3yeTca ROKOPPUYUERMHOC DABEHCTEG MHOTOWICHGB, MHOTOYWIEHEI
PABHEL TOTAA B TOJBLKC TOTAA, KOTGA UX KoahdUIAEHTH NpH OAWHA-
KOBBIX CTENeHAX INePeMeHHON paBHEL

11



3.

5.

6’

8‘

. HOR&H{HTQ, 4UTO 3Ha'deHHe BHIDEXCHHA

MoaroToRUTENLHLIA BAPWANHT

Bunonuere peficTena:

2¢ 1-¢ 2041  ¢-2 2e-1 3-2¢
a : . - .
sy 8 1 t1=o B) ef  d-of

(@-1* 1-2 2
at2+2 at+2 a2+2

JOKasKHTe, YTO 3HAYEHNE BHIPAIKEHHA
He 3aBHCHT OT IepeMeHHOH a.

Brinonuute felicTema:

2x 9 a+2 a 4x2
— ; + -
a) 2x -6 x% - 3x )2a—a"’ a?-4' B)x—S
IIpeacTasbTe Apobe B BEAC CYMMEBI ARYX APOGell, SHAMEHATENN KO-
TOPBIX ABNAKTCA ABYIICHAMH IePBOM CTENneHH:
3x+3 . 2x -1
a) (x - D{x +5)’ 6) x2~-x-86

BrinoaanTe feseHUe «yTOMKOMS»:
a) (2x% - x*~8x - 1): (Qx + 1); 6) (3x*-4x®+1):(x - 1).

Briesmre neayio gacts Apo6H U BRACHATE, MPH KAKUX HATYPAIL-
HHX SHAYEHMAX NepeMeHHol n Apolb NPpHMHUMAET HATYPAIBHREIE
3HAYCHHA!

4n® +3n -5, %) 4n? +3n -5

a) n ? n-1

- 2x.

IIpeacraeeTe ApobL % B BHAE CYMMBI DASJHYHBIX OPABAJIBHBIX
Apobeli ¢ 0ZHOZHAYHEIMY IHAMEHATEAAMH,

Hokamure, uro rpadurn Qyaxnpi ox) = —z—xzx;fx—i—g H B(x) =

2
= x + 1 He uMer0T OBIIUX TOWEK.

Bapwaut 1

. BunogHuTe AeiicTBUA:

3x +2—x_
x+1 x+1°

2a+1+ a—-2,

2a-1 1-2a°

2y-1  y+1

-2 @-y?
(2-x)2_2—3x+ x+1
x2+3 x*2+3 x?+3

a) 6) B)

HE JABHCHT OT NePEeMeHHOH X.

BrimoganTe AelCTENA:
1 x+2 x+1 x 2x2
- . - — 2,
8) o1 322 - 32’ )x-—:c2 x2 -1 B) -1 2%

12
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(x +2)2
. Jokaxure, 4To 3HAUCHHE BHPAYKERUA

. IIpeacraBbpTe B BHAe ApofiM BRIpasKeHHe

1 1 1 1
(x—2)(.1c—1)+(x—1}x+x(x+1)+(x+1)(x+2)'

. IIpencrapbTe Apobs B BUAge CYMMEI ABYX Apoleli, 3HaMeHATENIH KO-

TOPHEIX ABJASITCH JBY'WICHAMH NEpPBOH CTENeHH;
3x+3 Sx + 4
a) —— 6) ——.
)[.r—l)(x+2} )x9+x—2

. Beraennre 1eyio 4acTh ApoGH M BEIACHHTE, IPH KAKHX HATYPaIE-

HEIX SHAUeHHAX NepeMeHHoH n Apols NPpHHHMAET HATYpPANLHEIE
GHAYEHH A

Sn® -8n -2, 8n?2+8n-2
a) n ’ 6} n+2

. IIpegcTaBbrTe Apobb % B BHAE CYMME! DA3AMYHBLIX OPABHJILHBIX

gpobeil ¢ oTHOZHAYAKMA 3HAMEGHATCIAMH,

. Hoxasure, wro rpadmxs dymumh f(x)= $=E=T u h(x)=1-8x

2
Hé HMEKOT 001uX ToYek.

BapuaHr 2

BoinoanuTe geiicTBuA:
2a 2-a 8x+2, x-1 2-y 5-2y
+ : ; - .
&t 6 1 tiTE B G uf (-3
_1+3x+2-x
x*+5 x24+85 x2+5

He 3aBHCHT OT IepeMeHHOi Xx.

. BHITOJIHHTe Ae#AcTBAM:

1 x-2 x—2 x . 2x2
a).1::+1 322 + 3’ ﬁ):|:+:|:2+:c3—1’ B).1t:+

IIpepcraskTe B BuAe ApoGH BeIpasKeHHe

1 1 1 1
G-Dr 2D GrE+) G x+ )

. IIpencraseTe ApoGh B BHAe cyMMEL ABYX Apofieii, 3HAMEHATEIN KO-

TOPHIX ABJAIOTCA ABYWJICHAMEA NEepBoil cTEeneHH;

3x-3 Sx -4
Ve - OV F-a-3

13



6

. Jeoragure, uto 3HaeHHe BBIpAXEHHA

. Bruneanre Oeaye J9acTh npoﬁn H BHIACHHUTE, NIPH KAKHX HaTYPAJIb-

HEIX 3HAYEHMAX NepeMeHHOH R Apo0bh NPHHMMAET HATYPANLHEIC
SHAUCHHH:

a) 3n? —n2n—3; 6) 3n2:ff;—2.

IIpeacraebre Apodn % B BHAE CYMMB! DasJAYHBIX INPABHJABHBIX
Apobeil ¢ OHOZHAYHBIMY 3HAMEHATE ISIMMI.

Horaxnre, ure rpaduKy GyERIHI f(x) = 9—3—-’::_2& uh(x)=1-2x
He UMeloT ofIHX ToueK.

Bapuwanr 3

. Brmmoamaure geiicTena:

a) 4x 1 —61\7. 6) 2

x
+ —
1-x x-1°

-1 x-2, ) x-2 1-x
2¢x-1 2x-1"

(@x-32 (3-2x¢
(x-1° 3Bx(1-x) +_8

x4+ 2 x4+ 2 x%+ 2
HE BaBUCHT OT ODepeMeHHOH x.
. BrimoymauTe AelicTBHA:
x 1 x+1  x+3 452
a - : 0) =—— + —=: B - 3x.
)x—l x2 - x' )x-x2+x2—-1’ )x—2

. IIpeacTasbTe B BUAE ApoSu BRIpAIKEHHE

1 1 1
x(x+1) * (x+1{x+2) Hoet (x + 99)(x + 100)"

. IIpeacraBnTe Ipobh B BUfe CYMMEL ABYX Apodeit, 3HaMeRaTenn Ko-

TOPBIX ABJAKTCA ABYUNEHAMH NEPBOM CTENleHH:
) 8x -3 : 6) bx +1 .
(2% + 1% - 3) 242 + Bx - 3
BrigenanTte memyio vacrk gpodu ¥ BLISCHHTE, IPH KAKHX HATYDAIBHEIX
SHAUEHHAX IepeMeHHOH n fpofb NPHHHMAET HATYPAILHBIE SHATEHNA:
4n% - 2n + 3, 6) n2+3n—2_

a) n ’ n+2

IipencrassTe ApobnL i% B BHfE CYMMHK Da3NUYHBIX MPABUILHEIX

npoﬁeﬁ € OJHO3HAYHBIMH GHAMCHATEJAAMA.

. x2-2x-3
. Hokexure, yro rpabexu gyrnuii f(x) = ——— u h{x) =

x+1
= 2x — 2 He nMewT OfIUI TOUEK.

14



CAMOCTOATENIbHAA PABOTA N¢ 4

YMHOXEHUe, BO3BeAEHME B CTeneHb
n peneHue apobeit

OCHOBHBIE CBEAEHUS

. 8. € _ ac
IIpaeuno ymHOMeHRA apodeit: 5 d - bd’
al _a"
IIpaeuno po3peleHHR ApobH B CTEIEHL: {3) = ° rrene N

TIpaBuno Aexenna apobeii: £ : £ = 2. g, a_d.

Jhioboe BHIpAKeHHe MOMKHO HPEACTABHTL B BHAe ApoOH cO BHAaMe-
HaTeneM 1,

JNpobe, uyHcaAMTEeNeM H 3HAMEHATEJNEM KOTOpOH HBIAKTCA MHO-
rowieHsl, HASLIBACTCA PAYUOHAALHOD dpofvio. Pannonanbaad Apolb
HABRIBAETCA nPdeuAbHOll, €CJH CTeleHb MHOTOUJIeHA-YHCAHTENA
MEHBINE CTENEHH MHOIOWJIeHA-sHaMeHaTenda. HanpuMep, Apofb

2x -1 222 —x -1
2+ x 2 2x -1
puabHol. Ma Henpapniawnoft ApobM MOMHO gbiferumbd YeAYID Lacmbs
noaobHEO TOMY, KAk 5TO AEJaT € UACIOBRME spodavn. Hanpmmep,
2x2 —x -1 _ 2x% —x 1 1

= - = x — ———. To ®e caMoe MOMXHO cHe-

2x - 1 2x-1 2x-1 ~ 2x-1 A
NaTh, BHIOOJHWB JleJleHHe YHCAHTENA HA 3HAMEHATEJE <«YrOJKOM»:
HENIOJHOE YACTHCe OyAeT 1e]oil JacThio, OCTATOK — YHCJIHTEIEM, A
ACJIATE)b — SHAMEHATE/IeM IPABMILHON DANMOHANBHON APOGH.

— OpABHILHAH, 8 Apobs HE& ABAAETCA Hpa-

MoaroToBMTENbHLIA BAPUWAHT

1. BrinmoaanTe aelicTeuA:

122 15x. Sxyt | .
ol B) Gai | GX:
x? -4y 25x . 2 3a

6) Bax? x? — dxy + 4y*° r) 2cty . 14xy3’

a®%®  a® —b? Ba+38b
a®-a® 6ab® ' ab

2. YopocTHTe BRIpajMeHHe u HalignTe ero
SHAYEHWE MPH J = —%, b=3.5.

15



4‘

5t

,IIOR&J'KHTE, YTO NIpH BCEX AOOYCTHMEIX 3HAYEHHAX NEPEMEHHBIX

2x2 + qx —xy -y 2x-2_ x*-1
202 +dx —xy-2y 6-3x 2x2 -8

HHACHT OT 3HAYEHHA IepeMeHHBIX.

SHa4YeHNe BHIPDAXKEHHA

He 38-

22n+1 22»-1
8x2-12 "2x-4

xa—x—-2J‘ (x+2P

¥npocTute BRIpadeHHe srae n € N.

YunpocTHTe BEIpaXkeHUe U HAHZHTE BCE Lie-
p P ( x% 4+ 2x (x -2 A B

JIBle 3HAYCHHA IepeMeHol, NPH KOTOPHIX 3HAYEHHE BLIDAKEHHSHA
ABAASTCH HATYPANBHEIM YHCJIOM.

-3x2+1 . ¥ +x-1
-27 "z +8x+9

PALMOHAJILHOE APOGH BHAEINTE LEJVI0 YACTh.

BrimoasuTe aeneRue HB HOJIY‘IEHHOﬁ

ITocTpoiiTe rpadpur GyHKRIBN

8 _ o7 6 _  x3 2 _ 1
f(x)=x X+ xf -t -t -1 22 + 20 . KaxoBhs 66
x2-x+1 2 +1

ofinacTh onpefenennd U obaacTh sHageHMI?

Bapunaut 1

BrinojHUTEe AelicTBHA:

8a  5b 2xy® | 1.
) 255 Ba?’ B) 5t B=);

4x? — 0y 24y 2 a?
6 . H r) 9x

) 18y 4x® +12xy + 92 ) 9%y 2'?::8
aht  a® - 2ab+ b _ 2af - 2ab "
. M H HAN-

YopocTuTe BHpa)KeHue e b“ 2a7b? 3273
JAHTE ero 3gaYeHHEe IPpHA & = -3 b=4.

HOR&JKHTE, 4YTQ OpPH BCEX MONYVCTHMHX 3HAYCHAAX NepeMEeHHBIX

2 —x~ 20y +2y 4x+2 1-4°

: He 3a-
2x2 + x —4dxy -2y 3x 2 +x

3HAYEHNE BRIDANKCHHA

BHCHT OT JHAYEHNA NepeMeHHbIX.

LIS n

YnpocruTe BHIPAMEHHe oo e i 54> [AE N € N.

4
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5.

H HalgHTe BCE IIe-

.'¢2+3:x:+2]3,(=‘f—2)ﬁ
x? - 2x (x + 2)°

JAble SHEYCHHMHA OepeMeHOll, IPH KOTOPHIX SHAUCHHE BHPAMKCHUA
HBJIAETCA HATYDAJNBHBIM YHCJIOM,

x4 -8x2+1, x2-x-1
-8 " x+2r+4

pal.lKOHaJ'lBHOﬁ ,EpOﬁH BBLOEINTE DEeAYI0 JaCTh.

¥npocTaTe BEIPpAMEHHE (

BrnoJHUTE ACHACHHE H B IOJAYICHHOH

THocrpoitte rpaguk GyHKIME
Hx) = 2T+ -ttt x4l 20t -2
»®-x+1 x* -1

»

KakoBul ee o6aacTh onpegeseHas H 00NACTE 3HAYEHHH?

BapuaHTt 2

BrmoaauTe geiicTBHA:

14022 9x% 8x% .
) T 5 514 B) 3o 1 (6xy®);
2 _ 2
6) 4x2 — 4t 1258 . r) 3x3y? - 2q?

2x'  dx? + dxy + 2’ 15223 "

a’hs bt —g?  ab+ b

@ dap® © lzap " MAHAUTE €O

YOpocTHTE BHpaXKeHHe

2

JHadYeHMe nIpn @ = —=, b= 0,5.

=]

JokaskuTe, YTO MpH BCeX ACOYCTHMHEIX 3HAYEHHAX nepeMeHHBIX
2xy+2x -y’ ~y By-6 1-4°
22y —4x -yt + 2y 2y oy
CHT OT SHAYEHHA IePEeMEHHBIX.

JHAYCHHE BRIPEXEeHHA

He 38BH-

9-x 2x-8

ge+l ° gr *

5
x? —3x+2] 2
x2 + 2x (x - 2)®
IeJkie 3HATEHUA DepeMeHON, IpH KOTOPHX BHAYCHHE BLIDAMCHMA
ABAAETCA HATYPANLHEIM YHCAOM.
2t~ 8x%+1, x2-x-1
»+8 “xt-_2x+4
parmHoHANbLHOE Apobu BLITEANTE LEAVI0 YACTE.

YrpocTHTe BEIpAXKeHHE raec n € N.

YrpocTHTe BRIDAXKEHHE ( M HaligHTe EBCE

BrmoganTe ZeaeHHe H B DOJAYIeHHOH

17



6l

. YIpOCTHTE BHPAYKEHHE

. ITocTpoiiTe rpadpie GyRRINA

fx) = B+ xSt - at a1l 2¢f 4+ 2¢
?rx+l ¥ +1

KakoBrl ee 06aacTh onpenenceHnd H oBIACTE SHAUECHMIT?

Bapumanr 3

BrnoogruTe ZeiicTBHA:

12a° 2506 12x y .
8) oo Bt B) 1 (6x3y);
2 _
6) 2e’ — 0,55 124 : r) 51x%y - 3a

9y? 2x? - 2xy + 0,54%° 34x2y2°
a® -8 2a% + 2ab® |, a’+ab

: H Halki-
at —4b% @ +2ab+ 402 T a + 2b

OHTe ero 3HAYeHMEe, ecIH (¢ = -2 , b=-0,35.

JOoRaKETEe, YTO OPH BCEX JOMYCTHMEIX SHAYCHHAX NepeMeHHEIX
4x> + 6x —6xy -9y  2x  6x® +3x

SHAYEHHME BEIPAMKCH : He
a DAMCHUA 427 —2x-—6xy+3y 2x+3  da? -1
3aBICHUT OT 3HAYECHUA [IEPEMEHHBIX.
.92r-8 _92n-2 .92n-1 _ 9dn-1
Yupoctute BEHpaKeHHE = 2 2t B2 2 rae

4 — x2 ' 2x + 4 ’
neN.

3
x2 +x~2) (x+3)°
x? + 3x {(x +2)?
JEIE 3HAYEHAA UEPEeMEHOH, NPH KOTOPHX 3HAYEeHHE BHIDAYKEHUI
ABAACTCH HATYPANBHEIM YHCJIOM.

YupocTure BHpaKeEHe ( u HaliauTe BCe Lie-

~Bx?+4, x2-1
*+8 "x2-2x+4
PELINOHANBHEON APOOH ERIASNNTE OEAYI0 YACTD.

BemonsaTe peneHune H B MONy4eHHOH

. INocTpoirre rpadur dyarImn

f(x)=x3—x7+x°+x5 x +a® + 22 —x+1 2x-2x*
¥ -x+1 2-1"

Kaxopsl ee 061a¢Ts oupenenenusn u obaacrs 3HAUEHHI?

18



CAMOCTOATENIbHAA PABOTA N2 5

MpeobpasosaHmMe pauMOHaNbHLIX BbIPAXEHWA
OCHOBHbLIE CBELEHUSA

IIpeobpazoBaHHe PalMOHANBHLIX BHIpAKeHHI MpoBoAAT aubo me-
cnefoBaTeabHo, G0 mo AelicTeuaM. llna paifuoHannsauum mpeoH-
PasoBaHUH ACIIONBSYIOT HEKOTOPHE CMelHAJbHHE IPHeMEL

Hopagok me#HcTBUH OPHE NpeoOpasOBAHWH PALMOHAJABHBIX BbIpa-
JKeHWH TOT 3Xe, YTO H IPH BHYHCICHWH SHAYEHNH JYHCAOBHX BbIpa-
JKeHWII: CHAYANA BRINOAHAIOT AeHCTBHA B CKOGKAX, 3aTeM — BO3BEle-
HHE B CTelleHb, YMHOKeHHe ¥ feleHHe, NMOCACIHHMH IIPOM3BOAAT
CNOMeHMe B BRIYATAHHE,

HBHorga, ecapm 3710 BOSMOMKHO M HeoOX0ZHEMO, MpH npeofpaszosa-
HHHM BHPaXKeHHH OPUMeHAIOT 3aMeHY MepeMeHHOD, YOpOMIAKIIYIO
OPOMEeXXYTOYHEBIE BREIKJIAIKH.

MoAroToBUTEALHLIA BAPUWAHT

1. BaimoaHuTe meificTBUA:

Gr+y  4x? 4, [4:: 2 }L
VTR B lax—3 Y Gr-Digx 5
6)a+b—mz2a;b;

a a
1 2, 1+¢ Y., ¢
2.anoc'rmesupamenne(1_t+t3_1.1””2).]+t.

3. IIpescTaBrTe B BUAS PALIHOHANLHOM NPOOH BLIpAMKEHHe

1,1, L

a b _a+bd -1
i 1 1 2 3
ab  Gb+d af+ab a ' b

4. HaiiauTe sHaYeHWe BHIPAXKEHHA

2 1 1 62 3
- H - 2= —.
[{2z PETOR 422J A+2F 2z2-1 M 257

. Ilpy KaKEX HATYPAJBHBIX 3HAYEHHAX I 3JHAYEHHe BHpaMeHUA

3 i {7 ___6Bn -
(__ + m) : [nl ~———(n - 1)1} ABJIASTCS LeabIM YicaoM? (Belpake

Hue n! — «5H daKTOpHANe — ONPEAETACTCH KAK NPOHU3BENCHIe
BCEX Neawx yacen oT 1 jon, T.e.nl=1-2.3-..-(n-1) - n)
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6.

JoKaxmuTe, UTG NMPH BCeX JOMVCTHMEIX 3HAYEHUAX NePeMEHHBIX
aHavYeHue BuipaxkeRus (B2 + b + ab + a)(2e — b — b? + 2ab) x

a-b a+b+a+5
X2a—b 2a% + gh - b2
262 + g+ 35

UeHHA [NepeMeRHOH 4.

He NOJOKHUTENRHO H He 3aBHMCHT OT 3HA-

HaiiauTe o1uMbKY B PACCYKACHHAX.

PaccMoTpHM cyMMy GecKOHEYHODO psga uHcen ﬁ + ?l-g +

+ L + 1 + o ——1 . C 1, no-
54738 " nmen " yMMa 3TOro pAja pasHa 1, mo

11 1_1] (l_lJ (1_1)
CHOJIBKY OH PABeH [I*§]+(2 3 + 371 + 175 + .t

1
+ (; - 1 1) + w.y TA€ B JHOOBIX JEYX COCEAHHX CKOOKAX BTOpOe

craraeMoe nepeoil cKOOKM NPOTHRONOJIOMKHO MEPBOMY CAATAEMO-
MYy BTOpPOi cxkobru. Taxum oGpasoM,

1 1 1 1 1

——1'2+2_3+3_4+4_5+...+n'(n+1)+ =1,

IlepeneceM mepBoe CAArAEMOe M3 JEBOH YacTH paBeHCTBa B IPa-

BYI), NOAYYHMM 1,1 + 1 + 1 L

3.373.a 1.5 ...+—n'(n+1)+...=§.

Tenepl, A3 JeBON YacTH PABCHCTBA CHOBA II€pEeHECEM IIEPDEOE CJA-
raemMmoe, noJyuHM

1 1 1

i SRS SIS S

3.4 4.5 "Tumen T %

ByneM opoaoakaTes STOT NpoNece Ao 6ecKoHeUHOCTH. CI0MKNE mOYIeH-
HO TPH 3ANNMCAHEBIE BEIINE H BCE OCTAALHEE (Z0 (eCROHOUHOCTH) pa-

BeHCTBaHBB.ME‘IM,‘ITOI——l-+ 1 1 1 + 1 + 1

3 2.3'2.3°2 3.4 '3.4°3.4

MOJYYHM PABEHCTBO

1,1,1 _1.1 .1
1+§+§+1+’“—2+3+ + .

e
oo 0

U3 KOToporo caeayer, 4yro 1 =0,
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5.

3.

Bapwaut 1

. BrimoanuTe geficTBHA:

y (-2 (ee1-2e) o gy L B ,Br-1
Alx-1 2% ; 3x -1 2x-1 4af 1
3 2x YV, 4xT+2x+ 6,
6)(x—1+x+1]' x2-1 7’
a_4a—4
. Bripamenne 3 £ ppefcTaBRTE B BH/IC PAMOHAJBEON Apoin
2.
a

H HAliguTe ee O0NACTE AONYCTHMEIX 3HAYCHUA.

YupocTHTe BEIpaXKeHHE
( 1, b+l 42+%+1), 1
2-4b 82 -1 1+2b

P
HafiznTe 3HAYEHHE BHPAKSHHA

2 1 12 - 3% =-
[ +—)-(x 1)2 — 7’ SCIH X 1,5.

(1-xP x2-1

le’l KAKHX HATYDPANBHEIX 3HAUYECHHAX R 3HAYCHNe BBIpDAXEHAA

2 3V.({9 __4m )
((n + 1) nl) : [nl w0l 1)1] ABIFeTCANeXHM uHeloM? (Beipaxe
HHE Nl — ¢3H (aKTOpHAN» — OHpeXeJAeTCH KAK NPOHIBENCHHE

BCeX HeAMX yuMcen or 1l mon, r.e.nl=1-2-3.-..:-(n—-1)-n)

Bapwant 2

. BEIMOJHUTE AeHCTEBHA!

a) 3x 2'x2+4+4x2_x2. B) 6 5 [ 2x+38
x+2 3x : 2x+8 2x+1 4x2-17

6) [_2x 1 ),6x9+15x-6,

][x-2+x+2 ' -4

3
1-2
Bripaxenne EWC_' OPEeACTABLTE B EMIe PATHMOHANLHON Apobn
B
U HaiigmTe ee O0AACTE HONYCTHMEIX JHATEHHHN.

¥npoctuTe BHpadkeRne
( 1, _ 1 . 1+3a ) 2+86a
2-6a  27a® -1 1+ 3a + 9a? a
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4. Haiinpre sHAMeENe BHIpAKEHHN

3 9 6 1-2y
+ : + , ecan y = —3,2.
((3—3)2 ya—QJ (y-3% B+y ¥

5. Ilpm KAKHX HATYDANBHEIX IHAYCHHAX N 3HAYEHME BHIDAXKEHHA

3 21.( 4 3n
[(n Y n!) : (n! o 1)!) ABnAeTcR HeanM yucaoM? (Betpase
HHe 1! — «oH QaKTOpPUAN» — OTpEeNSeTCA KAK TPOM3BENeHHE
BCEX HeNHX wucer or l ;o n, 1.e.nl=1-2-3-..-(n—-1)-n.)

Bapwant 3

1. BomnmomauTe geiicTBUA:

2 2
5x - 8 9x® - 12x + 4 .
a)[2—3x] [ 3-5x ) - 8x(x - 1);

ﬁ)[ 5 2x)_2x2—3,5x~—2,5.
2¢x-1 x+1)" 2xf+x-1 °

2 8 ,2x-1
1-2x 1-3x 9x2-1"

B)

4a_iu

2. BripameHue ——f— npeAcTaBbTe B BUAE PAIHOHANBHOI Apo-
2.
a

OH M HAFAUTE ee OONACTE JOOYCTHMAIX SHAYEHHMN.

3. YnpocTTe BHpajKeHHe
1 1 1

blabcra+e) L, Lt . 1°
b+% b

4, Haliaure 3HA9eHNe BEIPAMKCHHA
a-»5 a2+ +a

__2a-b 2a®+ab-b . (p2+p+ab+a),ecmma=b=-0,5.
{(4t* + dab® + a%) : (26 + a)

5, IlpH EaRKHUX HATYPAJBHEIX 3JHAYEHWAX N 3HAYEHHE BHIPAXKeHWA

dn__ 2 : 8 __2n ABJAeTCA NeauM yncaom? (Beipase-
{(n+11 nr! nl (r+ 1}

HHe n! — «3H daxTopuads — OOpeAeadeTcda KAK IIDOHIBEACHHE

BcexX HelnX uucenor laon, r.e.nl=1-2.3. .. -(n~1)-n.)
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CAMOCTOATENBbHAA PABOTA N¢ 6

MHOXeCTBO HATYpalbHbIX
MU MHOXECTBO L@nbiX yucen

QOCHOBHBIE CBEAEHUA

OnpefeaeHHe IepecedeHHA ABYX MEoKecTB., AN B={x|xcA
u x € B}.

OnpeaedeHne ofbeIMHECHNA SEYX MHOKecTB. A U B={x|x €A
wim x € B}

CBOWUCTBA AEACTBWMA HAL MHOXECTBAMW
ANA=A ANP=G,AVA=A AUJ=A.

EcnmAcB, ToAnNB=AunAUB=B.

Ecau n{A) 1 n{B) — uncyo s1eMeHTOB KORSTHRX MHOXeCTE A u B,
o r(A U B} = n(4) + n{B) - n{A N B). B wacTHoCcTH, eciH A N B =@,
o (A N B)=0mu n(4 U B} = n{A) + n(B). [lna Tpex MHOMKecTB
MOMKHO JOKA3ATE CHPAaBeATHBOCTE thopmyasl (A U B U C) = n{4) +
+ B+ MC)—nANBY—r(ANCY—-n(BNCy+an(dANn BnNCQO).

Jlafl cpaBHEHMA YHCAA DJAeMeHToOB GeCKOHEeUHEIX MHOKecTB M U N
ACOOAB3YIIT 83GUMHCO 00HO3HAYHOE coomeemcemeue. Kaxdomy aie-
MeHTY MHOMeCTEA M CTABHUTCA B COOTBETCTEUE ¢JuMOMEeHHbIl die-
MEHT MHOMECTBA N, ¥ OpH 5TOM KaxJbiii oleMeHT MEOXKeCTBa N AB-
JAETCA COOTBETCTBYIOLIHM ¢0UHCMEEHHOMY BIIEeMeHTY MHOXeCTEa M,
Ecam anemeHTy m € M DocTapieH B ¢OOTBETCTBUE fleMeHT n € N, To
TOBOPAT, YTO N ABAAeTCA ofpgiom dJI€MEeHTa m, & it — npoolpas3om
saeMeHTa M. MHOMXeCTREA, MEKAY SJeMeHTAMH KOTOPHX YCTAHOBJE-
HO B3aMMHO OJHO3HAYHOE COOTBETCTBHAE, HASHLIBAIOT PASHOMOULRBLML:
ana aux n(N) = n(M). Tax, papHOMOIDELIMH ABJIAIOTCA MHOMKECTBA
N u Z, MEOECTB) YETHRIX ¥ MHOKECTB) HeUeTHEIX yncel. Muoxe-
CTRO, PABHOMOHIHOE MHOMKECTBY N, HASHBAIOT CYemHbiM,

Ecnn pna nobeix x € A 1 y € A onpeseseHa onepanudA <O» H
(x © ) € A, TO TOBOPAT, ITO MHOMECTBO A IAMKHYMO OTHOCUTENBHO
omepanud «C». MHOMECTBO HATYPAJIBHEIX YHMCEJ 3AMKHYTO OTHOCH-
TeILHO ONepAmMil CHAOMEeHHA M YMHOMEHHs (CyMMA M IpOHABeJcHHE
JABYX HATYPAJILHBEIX YUCE]I €CTh YNCA0 HATYPAJABHOR), MHOMECTBO OEJBIX
HCeN 3aMKHYTO OTHOCHTENRHO CAOM(EHHA, BE[YUTAHUA H YMHOMKEHWA.

MuoO#xecTRD HATYPAJLHBIX YHCE) HMEeT HAUMeHbINH aleMeHT —
yncao 1, Ho He MMeeT HANGONRIIErQ ajeMeHTa. ['OGBOpPAT, YTO MHO-
smecteo N ozpanuveno chusy M He OrPaHN4EHO CBepXy. MHOMECTBO
HeALIX 4YHCeNl Z He 0zpaMudeno HH CBepXy, HH CHH3Y. IIoCKOJILKY
MeXAY JHoOHMA IBYMH [EJNMH YHCA4MH He BCer/la MOKHO BCTABATH
eJ0e 9HUCIC, TO IMOBOPAT, 9TO MHOMKECTBO IEXHX HHcesa (1 MHOXKe-
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CTBO HATYPAJBHHIX 9HCEA)} He hRramuo. ITOCKOMBKY BCeraa MOMKHO
CPABHUTB ABA JIOGKIX UeJNbIX YHCAA, TO FOBOPAT, YTO ITO MEHOKECTBO
ynopadoueno (RAK U MHOMECTBO HATYPAJLHEIX YUCEN).

6‘

2.

MoAroTOBMTENLHLIN BAPHMANT

SapaliTe ¢ HOMOIILID XAPDAKTEDHCTHYECKOro cBoHeTBA ofbegHHE-
HUE U nepeceveHre MEOKecTB A M B, eemm A= {x | x = 2n, n € Z},
B={x|x=8n,neZ.

Hanw gBa MHOMecTBa Tower: A = {(x; ¥) | ¥ — nwboe umeno,
-2< y < 8}u B ={(x; y)| y — moboe uncso, |x| < 2}, HaobpasuTe
3TH MHOMXeCTEA B ROD[],[(HHaTHt]ﬁ ONOCKOCTH H BEIISJANTE IOTPDH-
XOBKO HX mepecedyeHHE.

Ha 17 yuamuxca kxacca, NoCeaKIGAX cexom ¢yrdona u Gac-
xerbona, 156 — dyrboauersr 1 10 — OGackerSonucTel. CKOIBKO
VIaLIUXCH HOCELAIOT ABe CEKUAHN CPazy?
2x% + 3xy — 2y c Z.

2xy — y?
B xXOOpPRMHATHOH NJOCKOCTH TOCTPOTEe NEpecedeHHe ABYX MHO-
SKEeCTB: MHOJReCTBA BCeX Touek M, 1N KOTOPEIX BRIOOJHAETCA He-
paBeHCTBO AM < 4, rae A(—1; 2), @ MHOKeCTBA TOUEK, YAOBIETBO~
pAOmMUX ypasHeHuio 2x — y = 1,

JlORAMUTE, 4TO €CIIA ; e Z, TO

YHKaXNTe KaKoil-Hu6y AL cliocob, no3BOAAIOMINE YCTAHOBUTE B3AH M-
HO OJHO3HAYHOE COOTBETCTBHE Me Y MHOKecTBaMu A = {x | x = 2n,
neZzZ}, B={x|{x=8n,neZ.

IIpu xaxux meAHX 3HAUEHHAX IApaMeTpA ¢ KOPeHL YPaBHEHHA
2ab - 1 = 3b + 4 aBagerca:
4) OeabIM YHCJIOM; 6) HATYDAJIBHEM THCAOM?

IIyere M — MHOMEcCTBO uMce), KPATHRIX uHeny 7, KX — mMHOme-
CTBC cTeneHed uncaa 3. ABnAIOTEA JH HTH MHOXECTBA 3AMKHYTHI-
MH OTHOCHTEIBEC ONEPALIHMN:

2) cHoXeHus; 6) ymuoxenna?

Ortper cbocHyiiTe,

BapuauTt 1

3agaliTe ¢ DOMOIIBLI0 XAPAKTEPHETHYECKOro CBoilicTBa o0nLeanHe-
HMe ¥ IepecevueHre MHOXKeCTE A 1 B, ecim A = {x | x = 2n, n € Z},
B={x|x=5n,n¢2Z}

Jauer gBa MHoxecTBa Touek: A = {(x; y) | ¥y — nwoboe umcaIo,
~1< y< 4} uB={{x; y)| y — moboe uncno, |x| € 1}. HaoBpasure
9TH MHOKECTBA B KOOPJIHH&THOﬁ MJOCKOCTH H BEIAENHTE ILITPpH
XOBEOH HX mepecedeHHe.
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8‘

Hs 25 yuamuxes xiacea 18 voyuaioT anramitickuil AsHk 1 16 —
Pppannyscruit, CKOTLKO yYamuxcd HIYYAlOT H AHMIMECKMM, M
$paHIYSCKHA A3BIK?

JOoKaIKNTE, YTO eCaH _y_ EZ, TO %ﬁy—y— e Z,

8x% - 2xy
B KoOpAHMHATHOI NIOCKOCTH NOCTPOHTE NEpecedeHHe ABYX MHO-
JKeCTB: MHOMKECTBA BCeX ToueK M, JJIA KOTODRIX BHIIOAHAETCS He-
pasencTeo AM < 3, rae A(1; —2), 1 MHOXKECTBA TOULK, YAORIETBO"
PAKIINX ypaBHeHHIO 2x + y = 2.

VramuTe Karoi-aubyans coocol, IrosBoNAI0MmMKHA YeTAHOBATE B3AKM-
HO 0JHOSHAYHOE COOTEETCTEHE MeXKAY MEOKecTBaMK A = {x | x = 2n,
neZ),B={x|{x=5n,necZ.

IIpy Kakux HeALIX SHAYEHUAX NAPAMETPA d KOPeHbh ypPABHEHHSA
2ab -1 =6 — 3b apuserca:
a) HeABIM YMCIOM; §) HEATYpANBHKIM YHCIOM?

Iycrs M — MHOXECTEO YHMCEA, KPATHHX uucay 3, K — MHo-
ECTBO HATYPATBHHX cTeneHell unciaa 2. SIBIAIOTCA JH HTH MHO-
JHECTBA 3AMKHYTRIMHM OTHOCHTEJILHO OIEpAIHM:

a) cnoXKeHHd; 0) yMHOKeHHA?

OreeT obocHYiiTe,

Bapmant 2

BapaliTe ¢ DOMOIILI0O XAPAKTEPHCTHYECKOrO CBOicTBA OFbemHHE-
HHe H mepeceveHHe MHOKecTE A H B, ecin A = {x | x =2n, n ¢ 2},
={x|x=Tn,ncZ.

Haru gea mMuomecTea Touex: A = {(x; y) | y — no6oe ancrao,
-3 < y< 2 uB={(x; y) |y — moboe uncao, | x| < 8}. Haobpaaure
ATH MHOMECTBA B KOOPAHHATHOM IIJIOCKOCTH W BHIZEJAHTE IUTPH-
XOBKO#1 HX NepeceuyeHHe.

Ha 24 yuamuxesa kxacca 17 usyualoT anraniicknit aamk 5 12 —
¢dpaanyscrmit. CKOJLRO YYALIHXCA HMIYVUAKT H aArawmiicknfl, u
dpannyicknil gapix?

HJoramure, UTO ecliu e Z, TO M e Z.

¥ 2xy - 3y*
B KOODHHH&THOﬁ ILIOCKOCTH nochonTe nepeceueine JBEYX MHO-
AECTB! MHOMKECTBA BeeX ToueK M, Iad KOTOPHEIX BHIOIHAETCA
HepaBeHCTBO AM < 3, rae A(l; 2), m MHOMKeCTBa TOYEK, YAOBAE-
TBOPAIOIINX YPABHEHHI 2x + y = 3.

YxamxuTe KaKoM-HHOYVAb cII0C00, MOZROIAIAN YCTAHOBHTE BRAHM-
HO OZHOZHAYHOE COOTBETCTEHE MeIy MHoKecTaMu A = {x | x=2n,
neZ), B={x|x=Tn,necZ.
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ITpu kakWX meabIX 3HAMEHHAX OApAMeTpa a4 KOPeHb YDABHEHHSH
2ab + 1 = 6 + 3b apasercs:
a) NeanIM YHCJIOM; 6) HATYpPAOBHBIM 9HCIOM?

IIycrs M — MBoOMecTBO YHCeN, KPATHRIX yHcay 5, K — mHoxke-
CTBO HATYPAABLHBIX ¢TemeHeidl uucsaa 3. SBAAIOTCA M 2TH MHOMKe-
CTBA JAMEKHYTRIMH OTHOCHUTEABHO Dﬂepal:[ﬂﬂ:

a) CAQEeHHA; 6) ymMHOMeHnAT

Orser cbocayiiTe,

Bapuant 3

3afaliTe ¢ MOMOLIEI0 XADAKTEPHUCTHIECKOro cBolicTBa ofneAHHe-
HHE W NepecedeHue MHOKecTE A H B, ectu A = {x | x = 2n, n € 2},
B={x|x=12n, n ¢ Z.

Hanb aBa mMHOMecTBa ToweK: A = {(x; ¥) | y — nwoboe wucno,
-2< y < 0}um B={(x; )| y — moboe gncao, |x| < 1}, Haobpasure
9TU MHOMKECTBA B KOODAHHATHOH IUVIOCKOCTH M BBRJIEJIHTE IOTDH-
XOBKOH HX mepecedeHHe,

N3 35 xozaiicTe aepesnn B 27 xozaiicTBax 3aHHMAIOTCA XHUBOTHO-
EOACTEOM H B 33 — pacTeHHeBOACTBOM. CHOMBKO XO3SHCTE B Ie-
peBHe 3AHHMAIOTCA M TeM, M APYTHUM BHAOM CEILCKOXO3RACTBEH-
HOll JeATeALAOCTH?

2x2 - bxy + 212 c

Z,
2xy - y?

HJoxamxure, at¢ ecan i €Z, 10

B KoopaHHATHOH IIOCKOCTH MOCTPOITe NMepeceveHHE ABYX MHO-
AMECTB! MHOMKECTBZ BCeX TOYeK M, AJA KOTOPWX BBEIDOJHACTCA
HepaseHcTBO AM < 2, rae A(l; 2), @ MHOXECTBA TOYEK, VIOBJET-
BOPAIINUX YpaBRHEHHIO X — ¥ = 1.

Vramure KakoH-HROY AL ¢110c00, TO3BONAI0NIH YCTAHOBHTD B3AHM-
HO OJHOIHAYHOE COOTBETCTRUE MEXY MHOKecTRaMu A = {x [ x=3n,
neZ),B={x|x=12n, n € 2},

IIpn xKAKHX HeJdRIX SHAUGHHAX MApDAMETDA ¢ KOpeHb YpaBHeHWA
3ab - ab=a - b+ 1 asnserca:
a) UeNBIM THCA0M; 0) HaTypaJabHEIM THCIOM 7

IIycere M — mMHOMECTBO 9HCEN, KpaTHeIX ducay 2, X — mBOMe-
CTBO cTeneHeil uueaa 5, fAABnAeTca AN 3aMKHYTEIM MHOMECTBOS

a) M OTHOCHTENbLEO YMHOMCQHNT;

G) K oTHOCHTENBEHO CIIOMKEeHNA?

Oreet ofocHyiiTe.
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CAMOCTOATENBbHAA PABOTA N2 7
CBOCTBa A€NMMOCTH, ACNIMMOCTE CYMMbI
M NPpon3BeACHUSA
OCHOBHLIE CBEAEHUS

Oupeaenenne. Ilence unciao a gAeAUTCA HA lle0e OTAMYHOE

OT HYJf YHCI0 b, ecjlu CYLIRCTBYET Lea0e YHCeaAo & Taxoe, uto a = bk,

B 3ToM caydae 4¥C/0 ¢ HASHMBAETCH KpAMHbiM ducaa b, a YHCIO

b — denumenem uncaa a. OGosHAYeHAe @ | b UMTASTCA: 4@ KPaTHO b»,
«a pemmaTes Ha by HIE «b — neaurens a». Ecnu uucac a Be KpaTHO
ancay b, TO 3TO MHOTAA 3aNMCHBAIOT TaK: 4/ b nnm a ne  b.

(= R | oo W GO Bo =

CBOWCTBA JENMMOCTH

.EBemza#0,100: a.

.Ecmmb#0,1700:5,
.Benmaibubic, Toac. (Ilooupenenermw b=0uc=0.)
.EBemmaibabia, o mubo a = b, mabo e = -b. (Hnn, nHaue,

la| = &.)

. EBecmainubin,rolath):n.

Ecnza:nn bl n, 1o (a1 &)/ n. (Bciiu pOBHC OZHO CJATaeMOe He
JeIUTCa HA 1, TO ¥ BCcA cyMMa (HJIA PAZHOCTE) He ASIHTCA HA I.)

. Ecmm a:n, to(ab)in.
.Ecmmainnbim, ro(ab): (mn)
. IIpou3BeIcHNE N NOCAEROBATENBHBIX LEXHX YHCe] AEAHUTCA Ha

yncao n. B uacrmoceru, (@ + a) ¢ 2; (a® — a) } 3, Kpome TorO,
(a® — a) | 2, cneposaTearHo, (a® — a) i 6. Boofme uncmo a(a + 1) x
x{a+ 2)- .. (a+ n)numeer aeantensvn uncna 1, 2, 3,4, ., n
un + 1, a TAKKE BCEBO3SMOMKHEIE UX IPON3ReAdeHHA, SAKAHIMBAN
ynerom 1 - 2.3 - ...-n-(n + 1), T. e, aucaom (n + LN,

NoaroToBMTENbHbIA BAPUWAHT

. Wz prmipasennii Tn® — 28n?, Tn + 21, 14+ 2, 2n + 7, Tn — 6 BEI-

THOIHTE T€, KOTOPHIE:

a) geaaTea Ha 7 npw a0HoM 3HaYeHHN N £ Z;

0) He genarca HA 7 OpnM JA060M 3HAYEHHH n € Z;

B) ZefdTcA Ha 7 IIPA HEKOTOPBIX 3HaueHHAX n € Z (OpH Kaxmux?).

. JoKayuTe, UTO:

a) 87 - 4° genurca Ha T
6) 97 + 27! genwrca Ha 30;
B) 2% + 418 — 87 neaurcs ua 188.
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Joxaxnre, uro:
a) 87" — 1 kpatHO T} 6) 8" + 1 xpatHo 3.

HafignTe BCe HenouncIeHHEIE PellIEHHA YPABHEHUA:
ayxy="T; 6) xy —x=2y + 5,

an _
5. Mokammnre, uTo Apobn i ;(} 1 COKpAaTHMa.
6. HokaxuTte, uto Ipu aw000OM 3HAYeHHU 7 € Z 3HAYEHWe BLIDAsKe-
HHA:
a) 3n® + n - 4 xpaTHO 2; 6) 2n® + Tn + 3 kpaTHO 3,

8&

9.

5l

. Joraxure, uto Ha rpaduke ypapnenus 15x — 5y = 104 me Haii-

AeTcA HU OAHOH TOUKH € HeJOYUCAeHHBIMHI KOODAHHATAMH.

JokaxuTe, UTO eclin 3 ABNACTCA ASIUTEIEM BEIDAXKEHNS 4 + b, To
Q9 — menurens BHIpaXeHHA a® + bP.

Joxaxure, uT0 sHaYeHAE BHpAMeHHd 7°%° + 377 — guenao, OKaH-
YMBAKUISECH HA HYb.

Bapmanur 1

. Ha pripaxennit 3rn — 12n2, 3n + 1, 152 + 12, 2n + 21, 9n% - 2n

BRITAITATE T€, KOTOPEIE;

a) Reaarca Ha 3 npH mwbom sgavennn n € Z;

6) He geanarca Ha 3 npu awloM 3HAYEHAA it € Z;

B) JeJATCH Ha 3 MPH HEKOTODHIX 3HAYEHWAX 1t € Z (npy KaKux?).

. JoramuTe, UTO!

a) 87 + 4° gequrcs Ea O}
6) 97 — 27* penuTca ua 24;
B) 228 + 41! — 8 genurca wa 40.

. HokaxuTe, uro;

a) 57 — 1 kparno 4; 6) 57 + 1 xpaTtHO 3.

HalignTe Bce genouncnieHHbe PEIIEHHS YPABHEHUA!

a) xy = 3; 6) xy = 3x + .

749 4+ 235
10

Jorasnure, yro npy AwboM 3HAYEHHH n € Z 3HAYEHHEe BHEIPANKE-

HHUA:

a) 83n® — n + 2 kpartHo 2; 6) 2n% + 4n — 9 kpaTHo 3.

JMoxaxare, 970 Apobb COKDATHAMA.

Hokamxure, 4T0 HE rpaduKe ypaBHeHHA 15x + Sy = 23 He HaligeT-
¢Sl HH OAHOH TOUKH ¢ HeJIOYUCICHHHME KOODAHHATAMH,

JoraskaTe, IT0 Liad J00BIX 3Eavennd m ¢ Z B n € Z zHadeHAe
BRIpaEHUA (M — n)mn aesmTea Ha 2.
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1.

BapwaHT 2

. W3 puipaxcenuit 57 + 3, 5n% — 35n, 3n + 25, 10n + 65, 9n® - 161

BBLITHILHTE Te, KOTOpRIE:

a) geaarca Ha 5 OpH Ja0H0M sHaveHHH n € Z;

6) He AenaTca HA 5 NpH NwWHOM JHAYEHHH n € Z;

B) AeNATCA HA D OpHA HEeKOTOPHX 3HAUEHAAX Nt € Z (MpH KakHX?).

HoxaxtaTte, 4yTo:

a) 47 — 82 penmrca ma 31;

6) 9° + 275 nenurea na 84;

B) 22 — 411 + 8" nenmrca ma 48.

JIoKaMHTE, YTO:
a) 79 — 1 kpaTHo 6; 6) 7% + 1 xpatno 4.

HaiianTe BCe neao4Ynac/HeHHbIE PelIeHAA YPABHEHAA!
a) xy = 5; G) xy = x + 5y.

753 — 225
Hoxaxure, 94Te Apobn —Jo COKPATHMA.,

Joxamxure, uro npu awoboM sEauesAn 11 € Z 3HAUEHHE BRIpaKe-
HH:
a) 5n? + 3n — 12 gpar=o 2; 6) 5n2° + n — 156 kparuo 3.

Hoxanmre, 910 HA rpadmre ypasneHus 21x + Ty = 24 He naiigert-
A HHM OAHON TOYKH € HEeJAOUHCHCHHBIMH KOODAHHATAMH,

JorainTe, YyTo ANd Mobnx sHadeEuit m € Z n n € Z sHaueHHe
BRIpaxkeHnn (m + n)mn gesurca Ha 2.

Bapumaunr 3

Hz pupamennii 1172 — 12172, 22n + 21, 55n + 11, 10n + 121,
117° — 2n BLIDMIINTE Te, KOTOPBIE:

a) gensrca Ha 11 npn moboMm 3Eauennn n € Z;

6) e genarca #a 11 npu mobom aHavennu n € Z;

B) AexsTcd HA 11 DpH HEeKOTOPHIX 3HAYCHHAX n € Z (apu Kaxkux?).

Hoxaxure, yro:

a) 8" + 41 genurcs Ha 3;

8) 57 + 25% genmres ma 30;

B) 312 — 27% + 9% penurca Ha 57.

Horamure, 4To:
a) 13'® — 1 gpaTHo 3; 6) 13 4+ 1 kparmo 7.

Haiianre Bce NeloYnucaenHse peMIeHAS YPABHEHAA:
a) xy = 2; 6) xy = x + 2y.
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753 — 237

5. Noxaxkwure, uro Apobs =

COKpaTHMA,

6. Moxaxkure, 4To npu M1060M 3HAYEHHH 7 € Z 3HAYeHHe BLIDAMEHHA:
a) n? — 3n — 6 rpatHo 2; 6) 2n® - Bn + 9 xpaTHO 3.

7. Horaxkure, 4T Ha rpaduKe ypasuenua 132x — 33y = 123 ue naii-
AeTcA HHU OfHOM TOUKH ¢ LeNIOUMCIeHHBIMA KOOPAUHATAME.

8. Horaxkure, yro ecau 3 ABNAeTCA ACAUTENCM BHpaKeHEs ¢ — b, To
suipaxxesue g® — b2 xpatuo 9.

CAMOCTOATENbHAA PABOTA N¢ 8

Aenenve ¢ oCTaTKOM, NMPU3HaKu AESNUMOCTH,
NPoCTbie W COCTaBHble 4YMCAA

OCHOBHbIE CBEAEHUA

Onpeaenenne. OCTATKOM OT ANEHHA LEJIOT0 YHCHL (¢ HA Ha-
TYPaAAbLHOE YHCIOC b HASKIBaeTCH Ieaoe YHCAO & Takoe, uto {a —r}i b
no<r<b

T e o pema. na mofioro IeAoro Ynucia @ ¥ HATYPANREOTO YHCJIA b
CYIIeCTBYeT eAVHCTREHHAS Tapa UeAelX 4Yuce] ¢ M r TAKHX, 9TO
a=bg+r.

TeopeMa No3sonAeT PASGATL BCe MHCAA HA KAACCH YUCEN, UMEI0-
KX OAMHAKOBRIE OCTATKH OpH JedeHHH Ha 4ducaoc b. Uucna, npu-
HaAJlexalllie OAHOMY KIBCCY, HAsbIBAIOT cPASHUMbBIMU 1O Modynrio b
H HUBIYT: eclim @, = bg, + r n ax = bq, + r, To 4, = a(mod ), Hanpu-
Mep,ecmH 24=5-4+4m-11=5-(-8)+ 4, T0 24 =(-11) {mod 5).

Anrzopumm Esrauda seraucaenns HOM nyx ancen (aanfonbrue-
r0 OOILIEero JeNrTels) OCHOBAH HA TOM, YTO ecAd a4 = bg + r, ro HOI
(a; b) = HOM (b; r).

IIpuamun dupunxae. Ecym npu pasbmeHum MHOX<eCTBa, COCTOA-
IIEro U3 m 9JeMeHTOB, H I KA4CCOB M1 > N, TO XOTH Obl B OIUH KB
Kaaccop nonafer Goaee ogHOro saementa, (Ecau m kpoauxos cudam
8 N Kaemxkax u m > n, mo xoma Obt 8 00HOl kaeme cudum Oonee
0dn020 KpoauKa.)

IIpocmptm aMCIOM HASHIBAETCS HATYPAJIBHOE GHCIO P, MMEIOIIEe
PORHO ABa genuTensa: 1 u p. Yncno, umenmee fonee ABRyX AenuTesnei,
HAJBIBAETCH cocmasibim, Iuciao 1 He ABIAETCH HH HPOCTBHIM, HH CO-
cTapHRIM. JIBa ymciaa HASKBAKOTCA B3AMMHO NPOCTLIMH, €CJIK HX HAH-
GoabIIBM O0IIMM AeJKUTENIeM ABAAeTCA dHcao 1.

Tecpema EBKaupga. MEOXECTEO IPOCTRIX YHCEN GECKOHETHO.

30



NPU3HAKKW OENUMOCTU

Yucno a : 2 rorga ¥ TONBKO TOTAA, KOTAA OHO OKAHYHBASTCH YeT-
Hoit mudpoii.

Yucae a i 3 Torga ¥ TOALKO TOTAA, KOTJAA CYMMa IHGP 3TOTO YHC-
Jia KpatHa 3.

Yucao 4 © 5 Torga M TOJNBKO TOrAa, ROTAA OHO OKAHIHBAETCH IHD-
poit 0 mnu oadpoi 5.

Yucao a i 9 Torga ¥ Toasko TOraa, KOrga cyMMa LGP 3TOTO IHe-
Ja kpaTHa 9.

Tucne a 4 TOraa ¥ TOJILKO TOrAA, KOMJA YHCAO, COCTABIEHHOE H3
ABYX mocAeSHHUX nmdp 5TOTO YHCIA, NeJHTCA Ha 4,

Yucao a : 25 Toraa U TOABKO TOrZA, KOIAA YHCJIO0, COCTABJACHHOS
U3 ABYX NOCAeAHHX OUQP 3TOTO YKL, AeJUTCH Ha 25,

Yncac a : 11 Torga v TOXBKO TOrAa, KOrga PasHOCT: CYMME nUdpp
UECNa, CTOALGUX HA UYeTHBIX MECTaX, H CYMME [HGp, CTOALINX HE
HEYeTHHIX MecTaX, AeauTced Ha 11.

OcHoBBHasa Teopema apudmeruxn. Jlna moboro nary-
PANBHOMO YHCAS, CYIIECTBYET eJHHCTREHHOe (¢ TOUHOCTRID AC HMOPAA-
K& CJIeOBEHHA MHOMHTeAeil) pasioskeHHe BTOrO YHCJIa Ha OPOCTHE
MHOKHNTENH,

MoaroToBMTENbLHLI BAPUAMHT

1. Cpepm map wucen 166 u 116, 157 u —20, —257 u —387 maitaure
T, KOTOPHE IPH AeJeHHH HA 3 ZAl0T PAaBHBIE OCTATKH (CPABHAMBI
no Mogyaw 3).

2. Kaxyo ondpy HyKHO ITOCTABHTEL BMECTO 3BE3J0UKHK B duciae 8§17+,
4T06El OHO AEJIHJIOCE:
a) Ha 2; B) HA 5; A) Ha 4;
0) Ha 3; r) ua 9; e) Ha 11?7

3. OaHo M3 HeABIX YHCes OpM ZeJeHEA Ha 5 JaeT ocTaTok 4, a Apy-
roe — 0cTatToK 3. UeMy pakeH OCTATOK IpH AeJeHUM TPOUSBeAe-
HHA 3THX uuce] Ha 57

4. Hzeectro, uto pasHoeTh 136 — a genwutea Ha 7. Kakoill ocraTox
IpH SefleHNH Ha 7 JaeT 4Heao a?

5. Hcnoneays anroputm Epxknmaa, waiygure HOM waces:
a) 2784 u T008; 6) 5964 = 8148,

6. HUssecTnO, uTO Opu geneHuu Ha 11 gucro a aaeT ocraTtok 7. Kaxoit
OCTATOK TONYMUTCA Npu geneHun Ha 11 3maveHnfs BRIpAMKEHHA
2a% + 3a + 47

7. HasecTHO, 4TO YMCAQ @ TIPH AeleHWH Ha D JaeT ocTaToK 2, a mpm
ZeneEny Ha 3 — ocraTok 1. Kaxoif oCTATOK DONYUMTCA OPH Aese-
HIH 3TOro uueiaa Ha 157
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Tpefyerca pasnoxute 1650 KoHder B naxeTsl DOPOBHY TAK, YTO-
661 B RAXKAOM makere GbLI0 He meHee 20 KoHpeT, YHaXKWTe Bce
BO3MOXKHBIC CIIOCOGEL,

Oruy 50 met, npou3BeqeHHe YHCAA JeT TPeX €ro CEHOBe — 4199,
CRONBKO JeT KaXKAOMY CBIHY?

Bapuaur 1

. Cpeau map uucen 253 u 356, 752 m —52, ~11T7 u —358 Halgure

Te, KOTOPHE IPH JeJeHHH Ha 3 AAlOT PABHELIE OCTATKH (CpaBHUME
o Mogyao 3).

Kakyio nudpy HYKHO IOCTABHTE BMECTO 3BE3A0UKH B aucie 135+,
q9TODEI OHO KEJIHIOCH:

a)Ha 2; BE) Ha 5} o) Ha 4;
6) Ha 3; r) sa %; e)ua 11?2
OnHO M3 UeALIX YHced IPH AcJeHMH HA 6 JaeT ocTaToK 4, a Apy-

roe — octator 1. Yemy paBen OCTATOR IpH AeNeHHH TIPOH3BeAe-
HHA 2THX uHceJ Ha 67

HapectHo, uTo pasHocTh 398 — 2 genutcq Ha 11. Karo# ocraTok
opH geJeHHHE Ha 11 gaer umcio a?

Henonezys anroputM Esxauaa, malianre HOJ umcen 8778 u
4940,

HspecTHo, YTO TpU AedeHUH Ha 3 9ucgo a gaer ocratok 1. Ka-
KO 0CTATOK DONYVUKUTCA HNPH AeJeHHH Ha 3 3sHAYCHNS BHDAKEHHA
442 — Ta + 67

. HaBecTHO, YTO Y¥CA0 ¢ NP AeJEHHH Ha 3 AaeT OCTATOK 2, 4 OpH

AeneHuH Ha 5 — octaTox 1, Kaxoit oeTaTok moxyanres opu Aene-
HHH 3TOro uHcJaa Ha 157

. Croneko geauTeneil mMeer uncao 554472

BapuwauT 2

Cpeau nap uucenx 325 w 563, 275 u —73, —717 nu —448 naligure
Te, KOTODHIe NPH JeJeHHH Ha 3 AT PABHBIE OCTATEH (CPABHHMEL
no MoxyaK 3).

Kaxkyw nudpy HYXHO IOCTABHTH BMECTO 3Be3BOUKH B WHcae 214+%,
UYTOOH OHO JeJIHIOCH:

a) uHa 2; B) Ha 5; L) Ha 4;

0) Ha 3; rua9; e)Ha 11?7

. OmHO M3 meJaBIX Yucen OpH AeacHrH Ha 6 JaeT ocraTok 4, a gpy-

Toe — OCTATOK 5. t‘IEMy paBeH OCTATOK TIPH AeNeHHH nponasene-
HEA DTHX uncen Ha 67

a2



4,

7.

8l

2.

HasecTHo, uTo paszHocTh 457 — a genutca Ha 11. Kaxroit octaror
OpH AedeHHH Ha 11 paer ymeno a?

Hcooneaya anroput™ Eermuza, malimure HOI umncen 9702 n
5460.

H3secTHO, 9TC NpH AeneHHH Ha 8 4ucno @ aaet ocratox 2. Ka-
KOH OCTATOK HOJMYYHTCA NPH JeJeHUH HA 3 3HAMCHHA BHIPA'KEHHA
2a® — 4a + 57

HaBecTEO, 4TO YHCIC ¢ NPH JeJIiecHHH HA 3 faeT OCTATOK 2, a IpH
AeJeHERHd Ha 5 — ocTaTok 4. Kaxoit ocTaToK mDonyuMTCa NpH Aele-
HHMM 3TOrO YHcaa Ha 157

CRoMBKO JenHTeaell uMeeT unclo 514872

Bapuaunr 3

Cpeau nap uucen 253 u 356, 842 u —42, —-117 u —352 mafignTe
Te, KOTOPEIE NPH AeJIeHUH HA 5 AT paBHBble OCTATKH (CPABHHMMBI
Mo MOAYJII0 5).

Karyio oadpy Hy)RHO DOCTABATE BMECTO 3BE3A0YKH B yneae 987%,
TG0 OHG ASHAACCH:

a) Ha 2; B) Ha 5; O) Ha 4;

6) Ha 3; r)Ha 9; e} Ea 117

OnHC H3 IeABIX YHCEeX mpM AeJIEHEMH Ha 7 AaeT ocTaTtox 6, a apy-
roe — ocTaToR 9. Yemy paBeH OCTATOK LpPHM AeNeHHH MPOA3BEAES-
HAHA PTUX YHCET Ha 77

HasecTHO, wro pazaocts 817 — ¢ aenaurca Ha 11. Kakoi ocraTok
opH gejennn Ha 11 maet ymesao a?

Hcnonszys anroputy Eskauna, maiizure HOJl uymcen 1632 u
1190,

HapecTno, uTO NpH AeJeHUH HA 23 uncno a gaer ocrator 21. Ka-
Kol 0CTATOK mONMYYHTCA OpM JeaeHHH Ha 23 3HaueHHS BhIpDAXKe-
HHEd a® — 2a + 67

HsBecTHO, 4TO YHCAO @ NPH AeJdeHHH Ha 13 paer ocraTtok 3, a mpu
JeneHuu Ha 3 — ocraTox 1. Kakol 0CTATOK MOJYYHTCA IDH Aene-
HEH 3TOr0 4Hcaa Ha 39?

Croanko genuteneli umeer uncxo 24507
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CAMOCTOATESIbHAA PABOTA Ne¢ 9

Paumonanehbie yucna, AefACTBMTENbHLIE YUCAA,
YUCNOBLIE NPOMEXYTKH

OCHOBHBIE CBEOEHW#H

Onpegenenue. Uncra BHaa %, rne m € Z, n € N, Hasbl-

BAKOTCA PpalHMOHAJBHBIMHE YHCIAAMH.
MHoecTBO PAITHOHANBHHX YHCEeJ MOMKHO 340aTh C HOMOIMBY> XA~

PAKTEPHCTHYECKOrO cBolicTBa @ = |a| a= %, meZnelN } MHuo-

JKECTEO PALHOHANLHLIX YHCEJN HECKOHEYNO, He€ OZDaHUYeHOo, YnopAa-
doveno, 3GMKHYMO OTHOCUTENILHO YeTHIpeX apHdpMeTHYeCKAX onepa-
umit. Mexy moGEMH ABYMA PALMOHANLHEIMH YHCJIAMA P H {f BCETAA
ptq
2
30M, MEXJAY JIO0BIMH ABYMA PAIMOHANBHBIMU YHCIAMH HAXOAHTCA
GeCKOHEUHOE MHOMKECTBO DALMOHAJNBHEIX ducen. ITpm aTom rosopsr,
YTO MHOMKECTEQ § NAOMHO,

MOKHO HAHTH PALMOHAJIBHOE YACO, HATTPHMED . Takum obpa-

JIiob0oe paAllHOHATILHOE YHCIO —?} MOXHO OheACTABHTE B Buge Gec-

KOHeYHOI RecATHuHOH mepuopwdeckoii apotu. W obparmo: mobyo
GecHOHEUHYIO NecATHYHYIO MePHOAMYECKYI0 APOGE MOKHO IIDEACTA-

BUTH B BHfle APOGH % Uneno, KOTOPOS HeNb3d IPEACTABATH B BHAE

Apodn %‘- MJIH B BHAe OecKOHedHoll JgecATHYHON NOepHofmYecKoH

Apobn, He ABNAETCH DANVOHANLHBIM, TakWe YHCIa HAZBIBAIGTCH uD-
payuonarvubiru, Hanpumep 0,10101101110..., umcao R, umHcqO0,
KBAApaT KOoToporo paseH Z, B T. A. MHoXeCTBO MPDAaIMOHANBHEIX
uncen OeckoHedro. PauyoHANBHEE M HppALNHMOHAJIBHBIE YHCIA CO-
CTABRJAIT MHOMECTBO JeHCTBHTENBHEIX ynces K.

YncnoEsle OPpOMEXKYTKH: [@; b] — oTpesokr, [a; +o0) B (—o0; b] —
ayun!, Henmoasayores Tarkxe 0603HATEHNA OTPEIKOB 6es ONHOTO HIn
ABYX KOHIOB: [a; b), (a; ¥], (a; b) — u obosHavenna nydeil Hes Haqa-
Ja: (a; +o0) ¥ (—0; b). Eeqi NpoMeyTKH He HUMeloT OOIIHX TOYeR,
TO ux obnegUACHHEM ABAASTCA MHOMKECTBO, He ABJAMILEeCT YHCIO0-
BEIM MPOMEXYTEOM,

! Haorsa B reoMeTpui npHMeHAOTeS anredpanveckne ofo3uayenys o
PE3KOE B moaynpaMux: [AB] — orperor AR, [AB)} — iy (moaynopamasa) AR,
{AB] — ny4 (moaynopamag) BA,
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NoaroroBuTensHbii BapHaHT

Haobpaaute Ha YucAOBOH npamMoil MHOMKECTBO:
a) [-8,1(01); 30,1]; B) (—oo; 1,5];
6) (—5; 4,5]; r) (-0,5; +o0).

OnvmATe 2TO MHOXKECTEO ¢ TOMOIILK 3HAKOB <, &, >, &,

Yxamute HanboJbmee Oenoe WHCIO, IPHHAZJAEKALIEE IpOMe-
HYTRY:

a) (-3; T B) (—o0; T]

6) [-3; T)s ) (7; +o0).

Briuucaure:
a) 2,1(3) - 1,(2) 6) 2,1(7) - 1,5(41).

TipeacTaBbTe B BHAE:
a) BecroHEUHOI JeCATUYHON HepHOAHYecKold Apolu Koo —4%;
6) o6rIKHOBeEHGIT Apo6H uncxo 2,3(12).

H3obpasrTe HA YHCAORCH NpAMON H SAINIOWTE B BHAE YHCJOBOIO
LPOMEKYTHA, €CJAH 3TO BOSMOMKHO, MHOMECTBO:

a) (-2; 6) n [0; 3]; B) (-00; =T] N (=7; +o0),

6) (—o0; =53] N (=73 +oo);

HaobpasKTe HA YHCO0BOI NpAMOI 1 3AOMIIATE B BUOe YHCIOBOIO
OPOMEXKYVTKA, €CIH 5TO BOSMOMHO, MHORECTBO!

a) (—oo; 5) U [4; +oo); B) (—0o0; 4) U [3; +00).

6) (—o0; 4) U [4; +oo);

JdokaxuTe, YTO He CYIIECTBYET PAIMOHANBHOTC YMCIA, KBAADAT
KOTOporo paseH 23.

I[orcamn're, 9TO0 MHOKECTBC HPPAOIHOHAABHEIX JHCE]T HE 3aMEHYTO
OTHOCHTEABHO NEeJICHHHA.

Haitaure x0TA ORI OAHO:

a) PAIIHOHAJNLHOE YHACJO ¢ TAKOE, YTO % <q< %;

5

6) UppalHOHANBHOE YHCIO P TAKOE, UTO % <P <y

Bapumaur 1

Hacbpasute Ha YUCAOBON NpsiMoil MHOKECTBO:

8) [-5; 2]; B) {(—00; 2];

6) (-5; 2]; r) (-5; +c0),

OnnunTe aT0 MHOMECTBO ¢ MMOMOLILI) 3HAKOB <, %, >, 2,
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. Vramure Han(oxbiiee TeJ0e YHCIO, NPHHANJAEHKAIIEE MPOMe-

HYTKY:
a) (-5; 2); B) (—c0; 2;
6) [-5; 2); r) (—5; +oo),

BriuncauTe:
a) 5,4(6) — 3,(3); 6) 2,7(6) - 1,2(38).

IlpeacTasbTe B BHAE:
a) GecKOHeMHOM AECATHYHON NepHOOHYECKOH OpobH YHCNO —1%;

6) obeikEOBeHHON Apobl uuexo 0,1(42).

HaofipasuTe HA YHCIOBOH NPAMON H JAOMIINATE B BHAE YHCJIOBOIO
MPOMERYTKA, €CIH 9T0 BOSMOKHO, MHOJKECTEO:

a) (—o0; 13) N [-1; 1]; B) (—o0; —1] N (=1; +oo).

6) (—o0; 11] N (=15 +oo);

HaofipasuTe HA YMCAOBOK MPAMOH B JANAIINTE B BEAE YHCJOBOrO
NPOMeXRYTKA, eCHIH HTO BOSMOXKHO, MHOKECTBO:

a) (-o0; 1) U [0; +oo); B) (—c0; 0) U [1; +00).

6) (003 1) U [1; +oo);

JorasxHTe, YTO He CYIIECTBYET PANMOHAJNLHOTO YMCJa, KBaAparT
KoToporo paeeH 19,

JoKamuTe, YTO MHOKECTEO HPPANHAOHAIBHEIX YHCEN He 3aMKHYTO
OTHOCETE/JBHO CA0MEHNA,

HaiiauTe xors 06 0AHO:

a) PAONOHAABHOE TUCIC § TaAKOE, ITO 25—1 <«g«< %;

6) MPPADHOHANIBHOS YHACAO P TAKOE, YTO % <p< -%

BapuanTt 2

. H300pa3nTe HA HHCIOROH NpAMOl MHOMKECTRO!

a) [-2; 6]; B) (—o03 Bk
6) (-2; 5]; r) (—2; +eo),

OnuuIHTe 3TO MHOMKECTRO ¢ MOMOINBK) 3HAKOR <, &, >, 2.

. YramkuTe Han(onblice Leaoe 4YHCAO, OpPHHAANEKAmMee IpOMe-

HKYTKY:
a) (-2; 5); B) (—o0; 3];
6) [-2; 5]; r) (—2; +oo).

. BHIYHCAHTE:

a) 4v4(7) - 13(3); 6) 4:8(5] - 2,5(31).
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8‘

IIpencTaBkTe B BHAE:
a) OeckoHedHOH NecATHYHOH mepHOAWYecKoil Apobn vHCIo —2%;

6) o6rIKHOBEHHOHA Apodna aucao 0,3(72).

HaofpasuTte Ha YncAoBoi mpamMoii ¥ samMinIuTe B BHAE YHCIOBOrO
OPOMEXYTKA, eCcIH PT0 BOIMOMKHO, MHOKECTBO:

8) (~co; 8) N [-3; 2J; B) (003 =8] N (~3; +co).

6) (—oo; 3] N (=25 +o0);

Wzobpasute Ha yncAoBoil mpAMolf M samMIIUTe B BHAE YHCIOBOTO
NPOMERYTKAR, eCJIH 3T0 BOIMOMHO, MHOMECTBO!

a) (—o0; 3) U [-2; +o0); B} (—co; —2) U [3; +oo).

6) (—o0; 3) U [3; +co);

IokaXHTe, YTO He CYINECTBYET PANACHANLHOTO MACHA, KBIAPAT
KOTOpPOTO papeH 17.

I[ORS)KHTB, 9T0 MHOMKECTEO HPPAILMOHANBHBIX YHCEA HE JAMKHYTO
OTHOCHTEJABHO BRITUTAHHA.

HaiiguTe XoTda 6H 0ZHO:

a) pauuoHANBHOE YHUCIO ¢ TAKOe, ITO % < g < g;

§) IppanACHANLHOE YHCJIO P TAKOE, YTO % <p< %
BapuwaHTt 3

HzobpasuTe Ha KOOpAUHATHOH npaMoli Ox MHOMKECTBO:
DEmOE B (oo I

6) (—3; =; r) {(2m; +oo),

Onuimure aT¢ MHOMHECTBO € NOMOIIEIO 3HAKOB <, &, >, 2.

YraHTe HaUMeHBIOEE oeaoe 4YHCAO, NPHHAAIeKAIOee IpOoMe-
YTKY:

&) (2w 245 ) (o0 2]
6) [-2; l; ) (-1; +c0).

Brruancaure:
a) 3,42(6) — 1,(2); 6) 0,4(4) — 1,7(78).

IlpepcraBbTe B BEAE:
a) GecxoHevMHOU fAecATHYHON mepHOAHUECKOH Apobu uKcao 1%;

0) o0pikHOBeHHOI apobr uncio 0,4(06),
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5. H3olpasuTe By 4HCA0OROM NpAMON H 3aOWIINUTEe B BHAE YHCIOBOTO
OPOMEXKYTKA, €CIAH 5TO BOIMOMHO, MHOKECTEO:

a) (—oo; %J n[-1; 1]; B) (—00; 0] N (05 +00).
6) (-0 2] @t +oo);

6. Haofpasnte HA YHCAOBOHN NPAMOM M 3ADANINTE B BHIE YHCIOBODO
IPOMEKYTKA, €CJH 3T0 BO3MOKHO, MHOXECTEO:

@ (~oos ZJUEL 1L 8) (o030 U (0; +eo).
) (—oos Z]ucts 4o

7. IokaKHTe, 9TO He CYLIECTBYeT DATHOHANLHOIC YHCJA, KBAAPAT
KoToporo paesen 31.

8. JokamHTe, YTO MHOKECTBO APPAINOHATBLHEIX THCE HE 3AMKHYTO
OTHOCHTEJABHO YMHOMKEHH,

9. Haiigure XoTa 6B oAHO:
a) panMOHANBHOE YHCJIO ¢ TaAKOe, ITO -;5 <g< %;
5

6) HppanHoHANLHOE YHCIIO P TAKOE, UTO % < p< TR

CAMOCTOATENBbHAA PABOTA N2 10

ApundmetTnuecknii KBaapaTHblit KOpeHb.

DyHxumna y =Jx
OCHOBHBIE CBEAEHWSA

Onpenenenne. KeadpamusviM KopHeM N3 HHCIA & HA3LIBAGTCH
IHCN0, KBAZDPAT KOTOPOro PaBeH &.

Hanpumep, 4 © —4 — KBagpaTHnle KOpHHE Ha 16.

Onpepenenne. ApudmemuyeckKuM KeadpamHbiM KOpHEM W3
9HCIA d HASHIBASTCS HEOTPUNATENBHOE YUC/I0, KBAAPAT KOTOPOro pa-
BEH 4.

Hanpumep, 4 — apundmermveckuit ksagpatslii kopens us 16.

OfoaHagenue: 16 = 4, KpaTko onpejefieHHe APHPMETHYECKOrO
b=0,

KBAJADATHOrO KOPHA MO{HO 3ANHCAThE TAK: Ja =8 & ¥ =a
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Hs onpegenenns caeayeT, YTC 44 HMeeT cMbica npu a = 0. Kpo-
Me TOro, npu a4 » 0 CIpaBeIUBC PABEHCTRO (\/E)z =

Jlerko moKA3ATH, UTO ecan ¢ € N u a # b® (1. e. a He sBaAAerca
TOUHEIM KBAAPATOM), TO J; — YHCJAO NPPAUCHANLHOE.

CBOMCTBA M MPAOUK GYHKUMN ¥ = Jx

D(y) = [0; +o0), E(y) = [0; +c0), T. e. rpadhiE GYHKIHH PACIOI0-
¥KEeH B NePBOH KOODIHHATHOH uyeTBepTI.

BoapimeMy 3Ha4YeHMI0O ApryMeHTa COOTBeTCTBYeT OGojblmee 3Ha-
yenme GYHKOMHE, T. €. AAA JOsx ¢ > b > 0 BepHO HEPABEHCTBO

Jc_a > JE; BepHo u ofparnoe: m3 7Y

HEpPABLHCTEA Ja > b caenyer __; |

a>b>0. L 1o e mat M
T'pabmxom oyHKOHUN @y = J; 1

ABJAAETCA BETEb NAPAGOJIBI, CHMMET- 5 +— — »

puaHas Bersn napabons: y = x% npn  |=1ij1-1.2.3.4.5 1 —|L|3J|,_

x » 0 oTHocHTensHO mpaMoll y = x |

(pnc. 1)' Pﬂc# l

NoaroToBMTENEHLIA BAPWAHT

1. Haﬁ,zun'e 3naqenne BBIPDAYKEHAT:
a) ~2/144 + ﬁ; ) (-2v7); ®) ‘/11 - JCI7 + 0.

2. Pemmure ypapHeHHE:
a) %xz = 12,5; 5) xz +1,5=0;

6) %xz = 1,5 (3-8 + %)+ x=(x — IH3 + x).

3. Ilpu KaKUX SHAUYCHHAX NepemMeHHON HMeeT CMBIC/ BHIPAMEHHE:

y2x? - x
1) xez_+z+2x’ 6) ’ o+ 2

4. Yxamure Bce meanle YHCAA, PACIIONOXKEHHEBIE MEXTY YHCIAMH Jg

u /39.

§. IlocTpoiiTe B onnoii cnc'reme KOOpaHHAT rpabukm GvEKINHE
flxy = Ja_c u ix) = —x + 3 SanumuTe KOCPAMHATH MX OOMHX
TOUEK.
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5.

6.

1 2
. Pacmoroxkure B nopaake yOBIBAHUA YHCIA G (—,/0,17) , 40,1,
4
0,2 H E’é‘.

Pemure ypasaenue:

a) Jx - 0,13 = 0; 3)73?5.?=
6) VI-2x = -2 r)1{2—\/1+afx—1=1.

BapuaHnTt 1

Halianre 3HaYenNe BEIPAMECHNA:
a) -§\[3‘24+2o\/o,3; 6) -(-5v3); ® J_ + JC1)F - (0.

Peniute ypasmenne:
1

a) x2 =2,25; B) §x2 +12 =0
5)%.1:2—2:0; r}(l~axHx + 1) +x=(x~4)5 + x).
. IIpH KAKHX 3HAYEHHHAX nepeuennoﬁ UMEeeT CMBICH BLIPAMNKEHME:
x2 41
—_— G} |= — 3x%?
(x-1)- a2 + | I

VHKamnuTe BCe ODEeNbie YHCHA, PACTHOJOMEHHEE MEXAY IHCAAMHEH

JT1 u 117,
IlocTpoitTe B OnHOM cHcTeMe KOODOHHAT rpadHKH GYHRIMI
flx) = J; H A{x) = 2 -~ x, 3anumuTe KOOPIAHATHL HX 006IMEX TO-
yeK.

2
PacnoaomnTe B mopsake yORIBAHHA UMCAA %, (-—,10,21) . 1IO,2,

3

0,18 n 37

. Peurnre ypasHeHMe:

HfE-017 =0 5 A=
- X
6) 7 -3z = -2 r)\{;—\/2+ﬁ+x=1.
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3.

5‘

BapuwaHur 2
HaiiauTe snavenne BHIDAKEHHA:

a) —%JZR +30,/0,64; 6) —(—4J§)2; B) Jl_% - 1}(—1)2 + /0.

Perrnte ypapaeHHE:
a) x% = 1,96; B) %x"’ +18 = 0;

ﬁ)-;-x3-3=0; (2 - xHx + 2) + 2% = (x — 24 + x).

HDH KAKHX 3HAYCHNAX nepemeﬂnoﬁ HMEET CMEBICJI BEIDAIKEHHE,

x2 1+ 2 | ]
_— 6 1’-— 4x%?
2) (x+1)-yx2 +1 ) x+ *

¥YxaxuTe BCE IEable qHCcaa, PacOONOKeHHbIe MeXRIY YHCITaMH

Va1 u JO7.

TlocTpoiiTe B oamoli cmereMe KoOOPAMBEAT rpaduxn dyerrmuait

flx) = J; H A(x) = x — 2. BanMmHTe KOGPAUHATE HX OGLOUX TO-
YyeK.

1 2
Pacnono:xure B mopiagke yOnIBAHHS YHCIA 3 (—,}0,47) , 0,5,

13
0,7 b | ﬁ'

PemnTe ypasHeHHe!

a) Jx - 0,16 = O B)J;_=1;
- X

6) Vix -3 = —4; r)\/3+\/3—\/3+x=2.

Bapmaunr 3

HaiiauTe JHaYEHAS BHIPAMNEHHA:

a) —0,4/289 + 5./2,25;
6) -(-3/0.2)
5) (=27 - 0 + [53.
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2, PemuTte ypaBHeHHE:
a) x? = 8,61; B) 0,6x% + 0,6 = 0;
6) 0,6 — 0,5x% = 0; r) (3 - 2x)(2x + 3) + 2x = (2x — 4)b6 + 2x).

3. Ilpu KaKuX 3HAYEHEAX [ePEeMEHHOI HEMeeT CMBICHA BHpasKeHUe:
V22 +3 6) 2x2 + |27
(2x ~ 8)- /822 + 2 [-x|
4. Yrcamnre BCE UeJble€ YHCHAA, PACOOJOKEHHBIE MeXLY YHCIaMH

J150 u /200,

§. IlocTpoiiTe B oOAHON cHCTeMe KOOPAMHAT rpadHrn GyHKIDHA
flx)= J.\_c 2 A(x) = 2x — 1, 3anAmETe KOOPIUHATH 00MHUAX TOYEK
rpadmroB THX QGYHKDHMA.

3 2
6. PacmonorkiuTe B IOpIgKe BOSPACTAHMA YHCIA 7 (—JO,S) '
0,TH ,/0,5.
7. PemmnTe ypaBHCHHE:
a) J-x -0,11=0; B) -0l _ 0,1

\’0,1—.1:
6) JO,11—x + 0,11 = 0; r)Jz+J2+\/2+,/2+J2+x=2.

0,7,

CAMOCTOATESIbHAA PABOTA N2 11

CeoicTBa apMdpmMeTHHECKoro KBaapaTHoOro KOpHsa

OCHOBHbLIE CBEAEHWA
Teopema 1.Ecanag >0, b 20, TO Ja_ = JE'JE

T 2. Be 20,b>0,7 E=ﬁ.
eopemMa JIA a 0 5~ U

Teopema 3. Ilpu moboMm zHadeHUM & H HATYPATBLHOM R BEDHO
paBeHCTBO a?* = |a*|. B wacrmoers, a? = |a| (ue myrart ¢ Toxae-

2
CTBOM (JE) = g npu a > 0), Bcau k = 2n, 1o |a*| =|a**| = a*, o1-

KyIa o' = ¢ nupm mobrx a. Ecau k HeweTHO, TO MOAYJIL MOMKHO
PACKDEITH JHIIL B SAENCHMOCTH OT 3HAKA ¢. IT0 CBONCTBO, 3aNMHCAH-
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moe B BEAE |a®| = a®*, ofbacHAET TO, MOTEMY BHIDAXEHHS ¢ MOAY-
JieM He OTHOCAT K PAlHOHAJIBHBIM BHIDAKCHAAM,

NMPEOBPA30BAHMS BhIPAXKEHWUA, COAEPXALLUMX PAOUKANKI

1. IIpueederue «nodobroixs» caazaemurx. Hanprmep, 2J§ + 5\/_ =

= 73

2. Boihecernue MHONCUMeAR 30 3Hax paduxana. OueBHaHO, ab? =
= |8 - V& upma > 0.

3. Brecenue mroxcumenn nod snax padurara. BEeomn>0,a 2 0,
TO nJE=W; eenm n <0, a > 0, o aja = —Jan?.

4. Oceoboxdenue om UPPOYUOHAALHOCMU € uuciumere (uiu
3raMeHamene) Opobu upoBoguTca AUG0 YMHOMKEHHEM YHCIHTENS

a _ ajn _adn
n

H JHAMEHATENA HA HPPALHOHANBHOCTE ‘\{5 : T =— =
n

(Va)

» JTHOO

YMBOMKeHHEeM HAa COOPAXEHHOS BHIPAXeHHEe:

J;—J;=(JE-J;)(JE+J;)= m-n__
a alym +Jn) alym +n)

148
Haopumep, B =3

WM —b o = V2 +1 _ 21 _ )
B0 e

NoaroToBUTeNnbHbI BAPpUWaNRT

1. HaiiguTe sraueHne BLHIPAKeHUS
7. _ol. 25,72 - 3,22
J29 0,71 29 0,35 + J—~—-—~—---—9 .

2. BuHecHTe MEOMKHTENL 38 JHAK pagHKana:
a) +/242; 6) J-a®; B) 2ab%, b < O; T) «/3ab®,

3. BHecHTe MHOKHUTEND MOF 3HAK DPATHKAJIA:

a) 52; 6) av/2a; B) —3av/-a; T) —az\/a_‘a.

4. Ha6aBbTech OT MPPANHOHAILHOCTH B 3HAMEHaTe e JpobH:

14, _4_, 3
a) ﬁ’ ﬁ) 3—\{'?’ B) m-
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5.

6.

7.

5.

2’

Vnpoerure Bapaxcenne va® — dab + 4b? + Jda® mpua <0, b > 0.

TIpu kaxoM 3HaYeHuW mapameTpa b umesno 3 — B aBagerca Kop-

HeM YpABHEHUSA % =bh-x?

HOR&JKHTE, UTO YHCJAC @ — HPPAnHOHBJIbHOE, eCXH:

__ 2 —
a)a_ﬁ—_f 6)a-J§+ﬁ.

BapwaHT 1

. Haitzure 3HAYeHHe BBIpAMEHHA

9 9 14,5% — 2,42
N2 08112 017+ 4T 28

. BrIHeCHTe MHOMHTEND 38 IHAK PAAHKANA:

a) /162; 8) V—-2a%; B) Jda%h, a < 0; T} +/-9a%.

BHecHTe MEOMHTENL NOL SHAK pagurana.

a) 3J2; a) a’f3a; B) —%J—Za; T) —aEJE'_‘.

. HzBaprTeCh OT HPPANHOHATLHOCTH B 3HAMeHATENe JpOOH:

a) %; 6 B) J_E"_/E h

¥opocTHTe BRIDAMEHNE Ja? — 2ab + b + J16a® mpua <0, b > 0.

)y —2 .
3-.5"

Tlpu KakoM 3HAYEHHH napameTpa b uneno 3 - J2 spnsercs kop-
HeM YpPaBHEHHSA % =b-x?

HMoxaxuTe, 9TO 9HCA0 ¢ — HPPATHOHANLHOE, ECIH:

-2 = .
a)a_JE-l’ 8) a J1_1+J§

Bapuaur 2

. HajiguTe 3HaYeHUe BHIDAMKEHHA

7 a1 49
Jzﬁ 150 - 257 -6 + \{42,52 -6,5%
BriHECHTe MHOMCHTENb 38 3HAK DAJHKAAA:
a) J147; 6) -3a%; B) +/9a%, a < 0; r) -0,9ab*.
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. BHecHTE MHOMHTEAE N0A 3HAK DAAHKAIAL

a) 2./3; 6) a*/ba; B) —2a31’—%; r) —aad,
Hzbaeereck 0T HPPALHOHAJBHOCTH B 3HAMeHaTeXe Apobn:

4, 2. 547
B) 75’! 6) 3+J59 B) ﬁ+'\/§-

. Vopocture supaxenue vai —2ab + b + 9% mpua > 0,5 <0,

IIpu kakoM 3HauYeHMN Dapamerpa & yuciao 3 + JE ABNAETCHA KOp-

HeM YPABHEHHA % =b - x?

. ,Houamu're. 9TO YHCHAO @ — HMPPpAnHOHANBHOE, €CHOH:

=2 - -
a)a—J5+1, 6) a = 11 - /3.

Bapuant 3

. HaliznTe amaueHIe BRIpasKeHUSA

7 7 1,21
J19 28-15-275 Jo,412-o,092'

BriHecHTe MHOMKHTEL 34 S8HAK pPagHKaNa:

a) /325; 6) «/-5a®: B) J12ab%, b < 0; T) l%a%.

. BHecHTEe MEOKHTEND o004 3HaK pagHKana:

a) 0,52; 6) aJa_s; B) —5aJ—E; r) a’J-a=3,

HabaBkTech OT HPPALMOHAILHOCTH B 3HAMEHATE e Apoba H yOpoc-
THTE BEHIPAYKEHHE:

N6 . V3 _, 3,10
a) 6) - B) R

s’

. ¥npocrure Bhipaenne v4a® — 4ab + b — J4b® npua >0, b <0,

. IIpu KaxkoM sHaYeHHMH mapamerpa b umcao 1 — Jg ABJIETCA KOD-

HEM YpABHeHNHA % =bh—x?

. JIORasKuTe, YTO YHCJC & — MPPAIHOHANLHOE, eCIH:

=3 . =7 -
a)a—?{=+—2, G)G—ﬁ '\/E.
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CAMOCTOATENIbHAA PABOTA Ne 12

MNpeoGpa3opaHne CNOXHBLIX PaAUKaNoOB

OCHOBHBIE CBEAEHUA

Vnpowenue caoxmuoix {Oeoviinbnix ) padurxaroe npoBoasT anbo ¢
OOMOINBI BEIACIEHHMS HOJHOTO KBAADATA, ANGO ¢ NMOMOHILI0 METO-
A8 HeonpeJeNeHHEIX Koa3hdHINeHTOB, JUO0 ¢ MOMOINLIY TOMACCTBA

e s e

Hanpumep,

B 2=z 2l +1= &) -2z +1=

-z -1 =1 - B -1

Hraue. IIyers \}3 —22 =a- bJ2, rme a - b2 > 0. Torza

2

o onpegeAeHHIC apHPMETHUSCKOro KBAXPATHOIO KOPHA (a - b2 )
=3-2J2, a® +2° - 2062 = 3 - 2./2. Cnenoparensuo, uucaaaub
at+26 =3

’ TTocKOABLKY @ u b — nexsle
ab =1.

a=-1
b= ~1.

VIAOBIETBOPAIT CUCTEME {

a=1
YHUCH4, TO H3 BTOPOTO YDABHEHHE MOXyY8eM {b 1’ anbo {

O6a perneHNs YAORJIETEODAIOT DePBOMY YPABHEHHIO CHCTEME], HO Mep-
Bad napa He YAOBJAETBODAET YCIOBHIO & — b\/ﬁ 2 0. CaenoBaTensHo,

V8 -242 = -1+ 2.

HakoHer,

NCEpY N e R CER

_’3+1_’§—_1_ _
=453 > =.J2-1.

NMoaroToBUTENbHLIA BAPUANHT

1. Hatipmre f(l - J§) + f(l + \/5), ecnn flx) = x> — 3.
2. CpasguTe uHeaa SJE u 6,(72).
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3'

4.

5.

4.

5‘

. ¥YIOpPOCTATE BHIpAMEHHEe Vroat

Ioxakwre, UTO 3HATEHHE BRIPAMKEHHES 5 + 2 — (Jg + JE) — gue-
JI0 MPPALHOHATBHOR.

Pemure YpaBHeHHE!:

1 T-x
a) J2xr-1-1= ——; ) ——— =3,
) V2% J2x-1+1 )2-\} -3

OcpoGoauTech 0T MPPALHOHAALHOCTH B THCAUTEIe Apabu’

a)ﬁ‘ﬁ*’ijg—\lﬁ. 6)\/§+‘Jg+ﬁ
JE+J2_0 H y) .

¥YrpocTATe BEIDAKEHHE!

a) JT +/32-104T; 6) {37 + 2043 - ; +12~f§'

Jerx-at Jx-Jx-a?

Bapuaur 1

. Hatigure £(3 — J2) + /(3 + y2)s eom flx) =22 - 7.

. CpepHuTe utHCcHA 2\/'7 H 5,(29).

Hokaxure, 4T 3HaTEHHE BRIpAYKeHHS 5 + 6 — (Jf_y + Jﬁ_) — gHC-
JIO HPPAUMOHATHHOE.

Pemure ypaBHeHHE:

2 10 - x
a) vx +1-2= H 6) ———=25.
) :}x+1+2 )3—\-‘ -1

OcpofoJuTeck OT HPPAUMOHANLHOCTH B YHCIATENEe Zpobm:

w LT+ BT, o NBeB-2F
NN TR T

¥rhpocTrTe BEIDAMKEHUE:

a) V11 + 642 ﬂ%; 6) v29 + 47 + 27ﬁ'

1+2

YupocTaTe BHpaKeHne e -

2 + 22 .[x _xﬁ xfﬁ}
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1.

2.
3.

4.

3.

Bapuwawnt 2
Hatinure (2 - Jﬁ) + f(2 +3), ecom f(x) = 22 -
CpaBHHTE QUCHg 2Jﬁ H 8,(24).
JoEaxHuTe, YTO 3HAYEHUE BHIPAMKEHNS Sz - (\/1_1 + Jﬁ) -

YHCI0 HPPATUMOHAILHOE,
Pelinre ypaBaeHNAE:
6) _8+x _ g

2
Jer-1-2= 2=
a) V¥ J.r—1+2’ —«.ﬁ—x

OceoG0AMTECH OT HPPALNOHAALHOCTH B YHCINTENE ApoDu:

J_ r+r—f ﬁ)\/g"'ﬁ‘m‘
Va4 - 28 6

¥Yuopocrure BHpaieHHe:

a),/7+4f—%; 6)\}46+6J§+1+4;Jg
x J3 } x* +3

YopoctHuTe aeHne
P PHp o [x—\fﬁ x++43) af - x3°

BapuaHT 3

. Hafinute f(\/t'_) - 1) + f(\/g + 1), ecad f(x) =4 — x2

CpasurTe ymena 5\/§ u 8,(6).

MokamuTe, 4To 3HAUCHHE BRIPAXKeHNA 3 + 2 - (\/5 + J.;..) — que-
10 HppadHOHAJBRHOE.

Pelnre ypasnenne:

3 10 - 2x
a \}3—1‘:—1:—; =
) V3-x+1 )3237 1+3

OcpoboguTech OT HPPAIMOHAALHOCTH B YUCAMTENE Apobn:

a)\f:ﬁ‘\/ﬁ—\/ﬁ‘*\lﬁ. ﬁ)\f6+Jg—Jﬁ
J63 - 27 ’ 4 '

¥opocriure BEIp&KEHNE:

a) 7"‘5 +14-6J5; 6 4 5

7. Hokasute paBeHCTBO [ J_g J_ 2 - J_] (J_ +5) = %

43



CAMOCTOATENIbHAA PABOTA N2 13
KeagpaTHbie ypaBHeHMSA

OCHOBHBIE CBEAEHUA

Onopepenenne. YpapHeHne BuAa ax® + bx + ¢ = 0, rge a # 0,
Y ¥ ¢ — HeroTOpEIe UKCTIa, A ¥ — NepeMeHHAad, HABKIBAETCH KBAZpaT-
HBIM.

Yucao ¢ HASHBAOT cmapuiur Koagguuuernmor, b — smopbim
xospduyienmor, ¢ — c80000HLM LAEHOM KBATPATHOTO YpPasHeHH.
Ecnn xora OBl ofuH H3 xoahdmouenToR b wam ¢ pageH HYIO, TO
KBaJpaTHOe YpABHeHHe HAJLIBACTCH HENOAHLIM.

Jiofoe KBagpaTHO® YPABHEHAES MONHO OPUEBECTH K BHAY x° + px +
+ ¢ = 0, pasgenuB OpaBylo ¥ JEBYIO YacTH ypaBHeHHA Ha qucao a # 0.
YpaeHenne, crapuuil xospduouent KoToporo paBeH 1, HASLIBAETCA
npueederrviM.

HENOJIHbIE KBAIPATHbBIE YPABHEHWH
Ecnn B KBagpaTHOM ypasaeanu b= 0, ¢ =0, 10
x=0 x=0,

»
-
ax+b=0 x=-2
a

T. €. YPABHEeHHe BCerJa UMeeT Aka KopHA', Ecax B KBagpaTHOM ypas-
semmu ¢ # 0, b=0, TO

It

ax2+bx=0crx(ax+b)=0¢[

¥

ax?+e=0 2 = -£,
a

[+ [
Ecan —— > (), To ypapHeHAe HMEEeT ABA KOPHA X = iJ—E; eCHIn
a

¢ .
Y < (}, To ypaBEeEHe He HMeeT JAeiicTEMTeNbHBIX KopHeil., Ecau B

KBaJPATHOM YpaBHeHRmH b = ¢ = 0, To ypasHeHHe ax? = 0 HMeeT Ko-
pesb x = Q.

OBLLAST POPMYMA KOPHEA KBAOPATHOMO YPABHEHUA

Ecnm B KpagpaTHOM ypaBHeHHH axZ + bx + ¢ =0 D=8 — dac > 0,
TO YpaBHEHHe UMeeT MBA KOPHsI, KOTOphle HAXOAAT OO (opMyae

,’ 2 _
x = i%. Eeru D=0, 0 x = —% -— KOpeHL VPABHEHUA,

Ecan D < (0, To ypasHeHUe He MMeeT JelcTBHTENBHLIX KOPHeH.

! B sandcH peleHHs YPABHEHUS MCIOJIRIOBAJICH 3HAK < — 3HAK PABHO-
CAILHOCTH YPABHeHHE ¥ COBOKYITHOCTH YDABHEHUH,
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a(dUIIHEHT deTHEIH, T. e. b =2k, To Dy =k ~acu x =

POPMYNA KOPHEA KBAPATHOIO YPABHEHWA
C YETHbIM BTOPbIM KQO3bDDPULIMEHTOM

Ecnn B KBapaTHOM ypaBHeHHH ax? + bx + ¢ = 0 mropoil xo-

-kt D
a

(B ciyyae, ecan D; = 0).

MNoaroToBUTENbHbIA BAPUAHKT

. Pemnte ypaBHeHnune:

a) 5x% — 12x = 0; B) 5x2 + 12 =0;
6) 5x% — 12 = 0; r) 5x% + (22 - 3)x = 0.

. HaliauTe MHOMECTBO KopHeH ypapHeHHA:

a)3xf-Tx+9=0; B)3x - Tx +2=0;
6)3x2—-Tx+4=0; N+ 3+px+3p=0.

. Pemnte ypasHeHMe mo GopMyie KopHeli KBaApaTHOrC YPABHEHHA

¢ UETHLEIM BTOPHM KoabdunueHTOM:
a) 3x2 - 14x + 16 =05

6) 3x%2 — 104x + 101 = 0

B) x2 — 2(a - 3)x — 12a = 0.

HPH KaKOM 3HaieHUH DapaMeTpa 4 YPABHeHHE ABJAAETCA HENMON-
HBIM KBHJDATHBIM:

a) -2x2 - 8a’x +4x + 5 =0;
6) ax? — (a® — 2a)x — 3 =07

. IIpn kaxux sHATEHUAX NMapPAMETpa ¢ UMeeT eHHCTREHHLIH KODEHD

YpaBHeHue!

aytx*-8x+5=0;
§)2x2+3x+¢t=0;

B 22— (2t+ Dx + 8-t +2=07

. Pemurnre ¢ noMomps1o 3aMeRBl IepeMEHHOH ypaBHEHUE:

a)(2x2 - xP+1=0; By (2x* —xP-2(2x*-x)-3=0;
2xE-2x2-1=0; rN2x-1-2/2x-1=10.

. TIpH KaKkHX 3HAUEHHSX NAPAMETPA & OAEH W3 KODHel ypaBHeHHs

(x + 2a)(x? - 8x + 2) = 0 apnAeTca cpegHuM apEdMETHYECKHM
ABYX ApyrHx?
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3.

Bapwaunr 1

. Pemutre ypanuenue:

a) bx + 2x%2 =0 B) 5 — 2x% = Q;
6) 5+ 2x2 =05 r)2xf+{a-1)x=0.

. HaiiguTe MHOMKECTBO KOPHed ypaBHeHUA:

a)2xt-5x+6=0; B)2x2—Bx+2=0s
B)2x2-6x+3=0; Nx-(p+2x+2p=0.

. PemmnTe ypaBHeHHe 0 dopMyJie KOPHEH KBAAPATHOTO YDABHCHHA

C YCTHEIM BTOPBIM KOaDOHIIHEeHTOM:
a)bxt—12x + 4 =04 B)xf=2(a+ Dx+4a=0.
6) 5x% - 112x + 107 = 0;

HpH KAaKOM 3HAYCHNH napaMeTpa a4 YPDABHEHHEC ABJACTCA HEIOA-
HEBEIM KB3JADATEHM:

a)yx®+ 2a%x - 2x+3=0; 6){a-Dx*+2x -2+ a=0?

. IIpu KakUX 3HAYEHUAX [IApaMeTpa ! HMeeT ¢AHHCTBeHHLI KOPEHE

YPaBHEHHE:

a) tx? — 5x + 8 = 0; B x*-(2t-Dx+2+t-2=07

6) -3x*+ 2x +t =0

PemnTe ¢ TOMOIBK 3aMeHEI HEPEMEHHON ypaBHEHHe:

a) (x2—2x)*+3=0; B) (x% — 2x)2 + 2(x? — 2x) — 15 =0;

6) (x*— 2x)* -9 =0; r) 8x? +1-243x% +1 =0,

IIpu KaKHX SHAYEHHAX HApaMeTpa 4 OFEMH M3 KopHeil ypaBHeEHA

(x + a)(x® — 6x + 8) = 0 gpAAeTCA CPeAHUM ApHdMeTUYECKUM
ABYX Apyrux?

Bapuant 2

. PemnTte ypasnenue:

a) Tx — 4x2 = 0; B) T+ 4x2 = (5
6) 7T —4dx =04 r)4x: +{(2 - a)x =0,

. HalizuTe MHOeCTBO KOpPHell ypaBHEHHA:

a)2x2+7x+8=0; B)2x2+ Tx + 3 =0;

6)2x2 - Tx+5=0; Nx2+@2-px-2p=0.

PemnTe ypaBHeHHe no dopMyne KopHe#d KBAADATHOTO YPABHEHHS
C YeTHHEIM BTODBIM KoabdmEuImeHTOM:

a) Tx2+26x-8=0; B)x2-2(1 - a)x —4a=0.

6) Tx? - 118x + 111 = 0;
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7.

3

40

5.

. IIpn xaxoM 3HAYEeHHH NApAMETPA @ YDABHEHHEe SBJSAETCH HEIOM-

HEIM KBARJADATHEIM:
a)—x*—2a2x+ 8x+1=0; 6)(a+ Dx*—3x+a*+a=0?

. IIpn KaKkMx 3HAUEHHMAX IApaAMeTpa { HMeeT efUHCTBEHHKI KOopeRs

YPABHEHHE:
B tx2+5x—-2=0; B2+ (2t - Dx+2-2¢—-1=07
6)2x2-3x+t=0;

. Pemrure ¢ moMOINBH) 3aMeHH MepeMeHHOI YDaBHeHHE;

a)(8x2+ 2x)2+1=0; B) (3x% + 2x)* + 2(8x% + 2x) - 8=0;
6) (3x2+ 2x)* - 1=0; r) 2x2 +1-3J2x2+1 = 0.

IIpn KakuX SHAYCHHAX DAPAMETPa 4 OAHH H3 KOPHel ypaBHEHHS
{(x.— a)(x® — 4x + 3) = 0 apnAeTCS CPEAHHM ADHEMETUYECKHM IBYX
apyrux?

BapuaHt 3

Pemnre ypaBHEHUE:
a)x—4x2=0; B)1+ 4x2=0y
6)1-4x*=0; r) 4x2 - (3a + 2)x = 0.

. HaiiauTe MHOMRECTBO KOpHell ypaBHeHNA!

a)3x?-5x+6=0; B) 5x2 — Tx + 2 = 03

6) 3x% - 5x + 2 = 0; r) x> —2px + p*-1=0.

Pemnte ypasBReHHe o JopMyne KopHeit KBAAPATHOTO YPaBHeHHA
C YEeTHBIM BTOPHIM Kos(duuueHTOM:

a) 9x% - 6x — 8 =0; B) x4+ 2(a - 2)x - B8a=0.

6) 9x% - 132x + 123 =0;

Ilpn KakoM 3HATEHHM NEPAMETDA ¢ YDABHEHUE ABAAETCH HEmOJ-
HAIM KB8JDATHLIM: '

a)x*+atx-x-1=05 e+ 1)x®—x+a°x—a=07
Ilpn KaKEX 3HATCHHAX APAMETPA M HMEeT ¢AUHCTBeHHEIA KO-
PeHBb YPABHEHUE,

aymx+ Tx+2=0; Bx2-2m-Dx+m?-1=0?

6 -2x2+ 3x+ m=0;

. Pemrrte ¢ moMomsio saMeHEl MepeMeHHEON ypaBHeHRe:

a(2x*-1¥+1=0; B)(2x2 - 1¥ —8(2x* - 1)+ T=0;
N2xE-102-1=0; r) 222 - 1-4y2x2-1=0.
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7. Ilpx KaKHX 3HAUEHHSAX DAPAMETpA & OJHH M3 KOpHell ypaBHeHNA
(x — a){x® — 6x + B) aBnAeTca CPEAHHM TEOMETDHYECKHM ABYX
ApyTHX?

CAMOCTOATENbHAA PABOTA N2 14

BukBagpaTHbie ypasHeHus. PeweHuve 3apay
C NOMOLIULIO KBAAPATHLIX YPABHEHWIA

OCHOBHbIE CBEAEHWA

Ypaenenne BuEa ax+ bx® + ¢ = 0 HasnBaeTcH Suxeadpamuoiim,
BuKESADATHRIE YPABHEHEA PeIIATCA BBEACHNEM HOBOH IepeMeHHOM
2=

Pemenue 3aaay ¢ NoMoOmLi0 YpaBHeHnid, KAk 1 BoolLle pelneHHe
JO0LX NpaKTHYECKHX 3afad CPefCTBAMH MATEMATHEKHN, CBOAMTCH K
TpEM OCHOBHBIM 5TAIllAM;

I — dopManusanms yeaoBus 3a5adml, ODePeBO YCJIOBHA HA «Ma-
TeMATHISCKHH A3BIK»;

IT — permrenne MaTeMaTHuecKo# 3a7a4n;

ITI — mHTepmpeTaunUA NOAYUEHHOTO Pe3YJLTATA B PAMKAX VCJIO-
BHH 38J949H,

Jran GopMaIHIAITHH YCIOBHA 3aiaTH BKJIOUaeT B cefa BriGop He-
H3BeCTHOI MJIH HeCKOJLKHX HeHM3BECTHHIX (ecau npenIoaaraeTesa co-
CTABUTL CHCTEMY YPABHEHWA HJIH HEPABCHCTB) A HAYHHASTCH CO CJIOB
«Ilyers x..». Ilepes Tem Kax 3amucaTh ypaBHeHHe [(HEpaBeHCTBO,
CHCTEMY YpABHeHHMI MAW HepaBEHCTE), SAIMCHIBAIOT: «3HAA, YTO MO
YCAOBHIO.., 5. 3T0 NPEAIOKEHNEe ABISETCH <OePEXOA0Ms OT YCIOBHA
3aZa4H K MaTeMaTH4ecKkoi Mofean (ypaBHeHHe, HEPABeHCTBO, CHCTe-
Ma ypAaBHEHHH HMIH HepaBeHcTB). Hporaa sanTepaTypHbifi» cTHIL
grana GOPMANTHSAIMHE CONPOBOMRIAIOT (M KaXKe 3aMeHAIT]) cocTaBxe-
HUeM PasIHYHHX TaljHo n cxem.

Bropo# sTanm — pemmeHne ypaBHeHH# (HePABEHCTBA) MM CHCTEME]
YPpaeEHeHMIt (HepaBeHCTBs).

Tperni#i 2Tan — HHTepPHNpeTallla NOAYUEHHOrQ peayasrara. O
BRMIQUAET B ¢£0A NPOBEPKY NOXYICHHEIX Pe3yILTATOB OTHOCHTEALHO
YCJA0BUA KOHKPETHOH 3aa4H H 2A0HCh OTBETA.

VHKasaHHHA MeToA pelIeHNS NPAKTHISCKHX 33784 HASHIBAIOT Me-
modom MAMEMAMULCCKO20 MOTEAUPOBARUA.

NoparoToBUTENLHBIA BAPMANT

1. Pemute GEKBaApATHOS YDABHEHHE!
a) xt— 142 + 13 = 0; B)x*+3x2+1=0.
6) Tx'+ 6x2—1=0;
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HaiiauTe nepuMeTp IPAMOYTONLHOTO TPEYroJbEUKA, €CIH ero ra-
noreHysa paeHa 61, a pasmocTs KaTteTos — 49.

B mepuoa BoeHHBIX yYeHHMH OBUIO COBAAHC HECKOJBKC KOMAHI-
HBIX NYHKTOB, KAKJILH M3 KOTOPHIX HMeJ JUHHUIO ¢CBA3H CO BCEMK
OCTANBHEBIMY, CKONBKO KOMAHAHBIX NYHKTOE OLIIO OPraEM3OBAHO,
eCJH KOJAHWYECTBC JHHHI cBA3HA pasao 1207

Hacenenwe ropoga N 3a apa roaa veeamumiocs ¢ 20000 gmo
22 050 yenosex. HaliguTe cpeaumil exeroZHEH IPOOEHT pOCTA
HaceJeHH STOre ropoja.

B xoopauHatHO# naockocTu x(Oy mocrpoeHa Tpanemust ABCD,
Bepuinan A n D sne;xar Ha ocH afcmacce, a BepmuHE B u C —

Ha rpadmke GYHKIEM ¥ = JJ_C (Touka A — mpoeknus Toukz: B,
D — vouxku C Ha och abcuucc). HaligHTe paccTOAHKe MeXIY TOU-

Kama A 1 D, ecin AB = J§, a GoaBIIAA AHATOHAIL DABHA Jg

Bapwaunt 1
PemnTte GuKBagpaTHOE YpEBHEHHE!
a)x! —11x2 4+ 18 =0; B) x*+ 11x2 + 18 = 0.
6) x'+ 722 - 18 =0;

HaiiguTe nmepusMeTp NPAMOYTOILEOIO TPEYTOILHHKS, €CJIH Ero I'h-
noreHysa pasua 25, a ogua M3 KaTeror Ha 17 Goabine gApyroro.

CROJBKO CTOPOH ¥ MHOTOYTOJbHUKA, €CJAH B HEM MOXXHO IPOBECTH
65 auaronanei?

Ilonoxkue B Gamk 5000 p., BEIagumi depeld ABA NoASs MOJVIHIA
5408 p. Karoil npogenT HaunelAn GaHK eXeroiHo?

B xoopauuatao# niockoerr xOy mocTpoeHa Tpamenus ABCD,
Bepmiurrt A 1 D gexar Ha ocn afcnuce, 8 BepIIHHL. B u € — Ha

rpaduke GyHKOMM ¥ = \/J_c (Toura A — mpoexnud Toukn B, D —
Touk C Ha ock abcmucec). Haiinure paccroanne Mexay TOYKAMU A
u I, ecnu AB = 2, a GoJplllad AVATOHAABL PaBHa 4.

Bapuwaut 2

Pemute GHKBAZpATHOE YPABHEHHE:

a) x* - 11x®> + 28 = 0; B)x*+ 11x* + 28 =0,

6) x* - 3x> - 28 =10

HafigaTe mepuMerp IPAMOYIOJIBHOTO TPEYTOJIbLHHEA, €CJIH €ro I'd-
noTeHy3a paBHa 17, A pasHoCTE KATeTOB PABHA 7.
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CKONBKO CTOPOH ¥ MHOTOYTOJRHHKA, €CJIH B HEM MOXCHO IIPOBECTH
77 anaroHanei?

ITonoxue B Ganr 4000 p., BRIAOUMK uepes ABA Ioja NMOJAYIHN
4410 p. Kakoli IpolleAT HAYHCARA DAHK eWEeTOfH07

B koopawmaTHOH niockocrn xOy nocrpoeHa tpameuHs ABCD.,
Bepmunae A u D aexaT Ha ocH afeupce, 8 pepmuA B 1 € — Ha
rpaduKe QyHRIMYM Y = JJ_C (Touka A — npoexuus Touxkn B, D —
ToukH C Ha ock abenuec). HaliauTe paccTOAHHE MexAY TOUKAME A
n D, ecnu AB = 2, a GoJIblllas AHATOHANB PABHA ZJE_L

BapuaHTt 3

PemnuTe 6GAKEAZDATHOE YPABHEHUE!
a)xt-4dx*+1=0; Byx'+4x2+1=0.
Mxt-2x2-2=0

Hafigirre oacinags NPAMOYTOJBHAKA, €CJIH €I'0 JHATCHAJE pPaBHA
26 cM, a mosynepuMeTp paBeH 34 oM.

Bo BpeM# ZenoBoil BCTDeuMH OZHH H3 NPHIJAIIEHHEIX, JHOOATENE
MATEMATAKH, [NOJCYHTAN, YT OBLIC Opou3BefeHo 78 mpuBer-
CTBEHHEIX PYKONOKATHil, CKOJABKO YeN0BeK HOPHCYTCTBOBAIC HA
oToll BeTpeue?

C6epliaHK B KOHIE rofia HAUUC/IAET OHH H TOT K€ IPOIEHT K CYMMe,
HAXOAAINENCH v BRAagunka. Yepes nqea roga Ha cymmy B 5000 ge-
HEXXHEBIX eAHHHN, 06110 Hauncaeno 202 eaununnl. Kakoil npouent
HAUHCIIACT GaHK eXeroquo?

Bepmuaum A u C xeaapara ABCD nemar Ha rpadpure QYHRIEH
f(x) = 32;, a BepIDHHL B H D) — Ha GHCCeKTpuUce BTOPOTO H 4YeT-

BEPTOrO KOOPAMHATHEIX yrioB. Touxka mepeceuyeHNsa AHATOHAanel
KBAJIDATA COENANAET ¢ HAYaN0M KoopaumaT., HalignTe nmromanhb
KBaApaTA.
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CAMOCTOATEJIBHAA PABOTA Ne 15

CBOICTBO KOpHEHl KBAAPATHOro ypasHEHUN
(reopema Buera), cummeTpuueckKkue
MHOroMAeHbl, PasnoXeHue KBaApaTHOro
TPEXUNIeHa Ha MHOXUTenu

OCHOBHbIE CBEAEHUA

Teopema Buera. Eciu npusefieHHOe KERAJPATHOE YpABHEHHE
X%+ px + ¢ = 0 HMECT KOPHM X M X3, TO X; + Xz = =P U Xy - X3 = q.
Obpatnaa Teopewma. Heau uueas x), H X; YIOBAETBODAIOT
n+x=-p

CHCTEeME 2 TQ OHH ABJAKTCA KOPHAMH NPHBEAEHHOTO
142 = {,

KBAZDPATHOTO ypaBHeHnda x2 + px + ¢ = 0.

Teopema 1. Ecau cymma xosdHIHenTOs KBALPATHOT) YPAR-
HeHuA papHEa 0, To omAH M3 KopHell ypaBHeHHMs DaBeH 1, a BTOpoi

HaxXopuTeA 1o GopMye %.

Teopema 2. Ecnim cymma crapmero xosgpruouesnta H cBo00o1-
HOT'O 4JleHa KBANPATHOTO ypaBHEHHSA paBHA CpefHeMy KOapdunueH-
Ty, TO OJHH H3 KOpPHeH pareH —1, a Bropoil HaxozurTca nmo dbopMmymae

c

a

Onpenenenne. Bupamenue ¢ JByMA NepeMEHEHEIMUM HA3LIBA-
eTCA CUMMEMPUTeCKUM OTHOCHTEIBHO STHX NEpeMeHHHX, €CJIH IPH
NEPeCTAHORKS 3THX NepeMeHHBX MOAydYaeTcA TOMKASCTEEHHO DABHOE
eMy BHIDAM(eHUe,

Haopumep, a + &, a2 + P2, ab, (a - b)*, rne n € N, u 1. n. Oue-
BUIHO, CyMMa ABYX CHMMETPHYECKMX MHOTOUYJEHOB SBJAAETCA CHM-
METPHUECKUM MHOr0YJIeHOM.

Jwoboii cuMMeTpuYecKHi MHOrouWNeH ¢ JABYMHA IlepeMeHHEIMH
MOYKHO BEIPAZUTL 4Yepes npocTeiimue cMMMeTpHYeCKie MHOTOUIEHEE
a + b u ab. Hanpumep, (@ — b)2 = (2 + b)? — dab.

Onpepnenenne., Koprem weadpammuoze mpexuaena HA3BIBA-
eTcAd 3HAYeHHe NEepEeMeHHOIt, mpH KOTOpPOM 3IHAYEHHE KBAAPATHOTC
TPeXdaeHa PABHO HYJIIO.

Ecnn x; H x; — KOPHE KBAZPATHOrO TpexdacHa ax? + bx + ¢, To
€ro MOYKHO PAJIOKHUTE Hi MEOKHTENH ax? + bx + ¢ = alx — x,{x — x3).
BepHo u ofpaTHoOe.
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NoAaroToBUTONLHLIA BAPWAaHY

. CocTaRbTe KBagpaTHOe YPABHeHMe ¢ HedeiMy KoadbuHumenTamn,

eCau:
a) ero KOpHU pasHEL 2 M —5;
6) ero ROpHK paBHEI 2 U —%;
B) OAHH H3 ero KopHe# paBeH 2 — J{;

. Ogun ns xopueit ypasHeHns 5x° + x + ¢ = 0 pasen —-1,2, Yemy

paBeH BTOPOA KODEHE?

. Haiignre koaddmunent ¢ ypasaenna x* — 6x + g = 0, ecau oaun

M3 eT0 KopHeil B 1pa pasa GoJpIne ApyTOTO.

. ¥paerenue x2 + px ~ 15 = 0 UMeeT KODHH X; ¥ X;. BKpaaure yve-

pes ©oadUOHEHT P CYMMY:
1.1, Y n, % 3

a) wt o 6) xi + x3; B)x +x1’ r) xf + x3.

Paznoxxure Ha MHOKHTENIHN KBAAPATHHI TPeXIICH:

a) x2 — 6x + 8B; 6) 8x% - 6xy + y% B) x2 - 2x — 1.

10x% - 18x - §

2% + x + 3 B HaHAUTe ee¢ 3HaYeHHe IIpH

Coxpatare ApobE

x=-6,2,

YiupocTHTe BEIpaXKeHHe

a+40,( a-4 _ 16 ]
a® -16a "13a2+11a-4 16 — a2/

BapuaunTt 1

. CocraBbTe KBR/IpATHOE VDABHEHME ¢ LEJEIMH Ko3(pHIIEeHTAMH,

ec/Iu:
a) ero KopHH paBHH -1 1 12;
§) ero KOpHH paBRHE: 3 © —%;
B) OZWH A3 eI KopHeH pasen 3 - V2.

. OpmE A3 KopHell ypapHenna 4x2 — x + ¢ = 0 pasen 1,25, Yemy

paBeH BTOPOH KOpDEeHE?

Hatinnte xosddunuent ¢ ypapuerna x2 — 10x + g = 0, ecnm oann
H3 ero KopHell B geThipe paga GoJbUI¢ ADYTOTO.

. VpaBHenue x> + px — 2 = 0 umeeT ROPHM X, W X;. BRIpasHTe Yepes

Ro>pDHHALNEHT p cYMMY:
1 1 x X
8) — + =} 6) x2 + x%; o1 22, 3 4 a3,
) ol ) xi 33 B) P + % r) x5 + a3
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7.

4.

. PasnomXnTe HA MHOKUTEH KEBaJDATHEIH TpexXtiieH:

a) x* - 7x + 10; 6) Bx2 — xy — 1245 B) x2 —4x — 2,

0922 -Bx +1

Co op — — -
KpaTHTe Apobn 62 T2 1

H HalaHMTe ee 3HaYeHUE NpPH

=l
x= 16’

VHPOCTHTE BHIpAKEHHE

( a-4  a+2 ) 1
a®~2a+1 a*+a-2/" (2a-272

BapuwanTt 2

. CocTaBpTe KEAjApATHOE VDABHEHHE C HeALIMH KoadMpHIIHeHETaMH,

ecaH:
a) ero KOpHH paBHEI —1 H T7;

6) er0 KOpPHHU DABHEI —3 MU %;

B) OAHMH M2 ero xkopHeit pasex 3 + Jﬁ

. Ogna us xopueit ypaenenns 422 — x + ¢ = 0 papen —0,75. Yemy

PaBeH BTOPOT KODEHLT

. Hafizpre xoaoddmnuuent ¢ ypasnerna x2 — 7x + ¢ = 0, ecan ogun

us ero KopHeili B 2,5 pasa Goabore Ipyroro.

¥Ypasaenue x? + px — 3 = 0 uMeer KopHU x; U x;. Bripazure uepea
KoohdHIHEHT p cyMMYy!:

1
a) — + —1—; 6) xf + x%; B) ;—; + —E’f; r) xi-+ x5,

. PagnosATe HA MHOMKHTENN KBAZPATHLIA TPEXWIeH:

a) x2 - 10x + 16; 0) 6x2 + xy — 12y% B} x2 + 4x — 2,

822 -2x-1

H HaliguTe ee 3IHAYEHHe OPH
16x% +Bx +1

Corxparute apobs
X = _1,25¢

¥IpocTHTE ELIpAKEHAES

[ a+2 a ] 1
@ -a-6 aZ-6a+9)" (2a-6)
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6.

BapuwaHTt 3

CocTaBhTe KBAADATHOE YPABHEHHMe ¢ HeJhIMH KosddunueRTaMH,
ecyu:
4) ero KopHM paBHH —3 u 4;

6) ero KopHM pABHB —3 H %;
B) OAMH K3 ero KopHefi papen 2 + Jg
Oaun M3 KopHE#H ypasmennsa 7x2 — 2x + ¢ = O papex —-, Yemy

paBeH BTOpPOH KOpeHb?

. Haiiaute xoappunnesT g ypasHenus x? + 6x + ¢ = 0, ecu ofms

H3 er¢ xopHeit Ha 2 GoJwIre APYTOro.

. VpapHeHHe x2 + px + 5 = 0 HMeeT KOPHE X; ¥ X;. BripasuTe gepes

KoadppUIINeHT P CYyMMY:

a)—+— 6) xf +xfy B ¥ oyl goad
L2 X2 N

. Pa3jomHTe HA MHOKHTEAN KBAJADATHLIA TpexwyreH:

a) x? + 6x + 8; 6) 6x% + Txy — 20y% By 4x2 - 2x -1,

-15x% +13x - 2

Corparure b
P PO — T 8r+d

x=4,2.

anocm're BHIpaKeHHe

B HafiAiHTe ee 3IHAYEHHE IPH

a—4_( a-1 1)
a® —a \2°f +32+1 o*-1)

CAMOCTOATESIbHAA PABOTA N2 16

Pewenne ppoSHO-pauVOHanbHLIX YPaBHEHMA
OCHOBHbIE CBEAEHMA

Oopepgenenue. Ypasgenue BUIA % 0, roe p{x) u g(x) —

Oeakle BHpaMeHUd, HA3KBaeTcH dpobHo-payionaabibim, ¥ paABHeHAA,
OPHBOAMMEIE MOCPEACTEOM TOKISCTEEHHBIX OpeobpasoraHnil K ypas-

HEHHAM BHIA

Bx) _
glx) 0,

TAKKe HASLIBAIOT JPOSHO-PanEORATBHBIMH.
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JpobEo-pallfONANLHLIE YPABHEENA pemaloT JHo ¢ HCIoAL30BaA-
HHEM PABHOCHILHOIO IepexoAa H YCJIOBHA PaBeHCTBa ApoOH HYJI,
aubo ¢ HCHOJBIOBAHMEM HECPABHEOCHJLHOTO NEPEX0Aa K YDPABHEHMIO-
CHEACTRHIO H 00ASATENLHON TPOBEPKON KOPHEH.

1-# cmocof: cHauajia BCe cJIaraeMule TIePeHOCAT B OAHY YAacTh,
NpUBOAAT ApobK K ofieMy sHaMeHATeNMo M IPelCTABNAKT YpaBHe-

HYE B CTAHAAPTHOM BHJE Px) _ 0% P =0, MocJIe Yero OToeNk-
gi{x) glx) = 0,

HO PelllaloT NePROS YDABHEHUE M BTOPOe HepareHcTRO. HHOTZA BMECTO
peIIeHuA BTOPOro HePARSHCTEA BRITOJIHAIT NPOREPKY KOpHeil mepso-
T'0 YPARBHEHUA, [IOACTABIAA MX BO BTOPOE HEPABEHCTEO.

2-# cnocof: ypaBHeHHE YMHOMAIOT HA OOINNH 3HAMEHATENb BCEX
Ipobeii, pemIaoT MoAydeHHOe [IeJioe YPaBHeHHe H MPOBEPAIOT, He 00-
PALIAIOT JH HAIIeHHbIe KOPHH SHAMEHATENL B HYIL,

NoaroToBUTENbLHLIA BaApUaNT

4x - 6 x 9
1. Peimnure ypaBRHeHHE 272 x+l izt NpeLCTABHEB €TI0

B CTAHZAPTHOM EHJAE % ={ H HCHOAB3YVA YCIOBHE PDABEHCTEBA

Ipobn HYII0,

1 . 1 _ x2-2x+4
2 +32x+4 x-2 ¥-8
Tepexof K VPABHGHHK)-CAGACTBHIO H HpOBepPKY KODHel,

2. Pemmare ypaBHeHHE

, HCIOONLAYA

3. Hafigure aGeuuccel To4Yex mnepecedeHHs rpadbnkoR QyHKIIMER

G
= — =x+ 1.
¥ xny

4, HailiguTe Bce HEOTPHIATEIbHEIE PellleHHA YyPABHeHHA
X 1

x+1 x-3

= X.

x —8x+1  x*+3x+7 _
x—3 x+3 =10,

HO BEIIENTHE H3 Apodelt Menkle 4acTH,

§. Pemure ypaBHeHUe

npexBapUTeb-

6. Pemmnre ypapHenue 17 - [x + %) - 4(:c2 + %) = 8.



2.

| W

. PelinTe ypaBHeHHe o

Bapuaunr 1
x __ v __ 8
-2 x+2 x*-4
OApPTHOM BHJIE Px) _ 0 ¥ ucoone3yA YCJAOBHEe papeHeTBa Apodn

g(x)

» NIPpENCTABHB £r'0 B CTaH-

HYJIO.

1 7 5
= , HCOOAL3YA HMepexon K
PemnTe ypapHeHHe Py + T 3-%-86 V. pexon

YPaBHEHHIO-CJIEICTBHIO H NPOBEPKY KopHeli.

Haiigure abcummccnl Touerk mnepecedeHns rpaduror GHyHKImit

-3 = O — 2
y=, uy 2x - xt,

HailiauTe BCe HEOTPHDATENLHEIE PEIIeHNA YPABHeHHA
x 1 1 x

x+1 x+1 xX-x-4 xP-x-4

2 rx+8 x*-x+1
x+1 x-1
BHIIENTHE H3 Apoleil meanle 4aACTH.

PemnaTe ypaBHEHHE = 6, NpeIBAPUTENbHO

Pemnure ypasuenne 2 - (xz + %) - [x + %) =6,

Bapuwant 2

16 x _ 2
Pemure ypaBuHeHme - 16 + vy it OpeACTABHAB €ro B

CTAHAAPTHOM BHZE % ={0 # HACHOJB3YA YCICEHE PAaBeHCTBA
Apobu HYII0.

1 4 3
Pemnure aBHeHH = + HCH I
e ypaBHEHHe ——— + — = = —"—, HMCHONLGYS MePexoR k

YDPABHEHHIO-CAEACTEN U MPOBEPKY KOPHEIL,

Haiiznre afcomuccl ToueK InepecedeHHs rpajpmxor GyEROAi

y=% gy=x*—2x + 1.

Haiigare Bece HeoTpHIATeNbHEIE DEIIEHHA YPABHeHUSA
x __ 2 _ 2 _ x
2x -1 2xr-1 x®.2x-6 x2-2¢r-6
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. Pemmnre ypasuexue

. Pemmure ypaBHeHMUe

. Peiiinte ypaBHeHHE

22-x+1 x2+x+6
x -1 x+1
BELIETHE H3 ApoDeili meakie 9ACTH.

= 8, IpeJBApPHTEJBLHO

. Pemnre yparHenne 2 - [x2 + Lz) +3. (x + —J =18.
X

Bapunant 3

x +x+5= 50
+65 x-5 x2-25

CTAHJAPTHOM BHIE % =0 H HCIOJL3VA YCJIOBHE DABCHCTBA

Peuinre ypasHeHHe

IpeacTaBUR €ro B

Apobu HYIO.

x2+3x+9 1 _ 2
x¥ + 27 x+3 x*-3x+0
mepexojl K YpaBHEHHIO-CHAEACTEMI0 U MPOBEPKY KOPHEH.

y HUCIOONB3YA

LA

Ha#gute abcouccH Toyek nepecedeHna rpaduros GyHRIUE y =
ny=x+4-x%

. HaligiTe Bce HEOTPHLATEALHBIE PeIIeHHA YPpaBHeHNAA

x _ B
-1 1T 7%

2x2+x+3+2x2—x—1
2x +1 2x -1
HO BEIfeaME M3 Apobeit menkie wacTH.

= 2, NpeJBaApHTENL-

. Pemure ypapHeHue 3-[1:2 + 1 ]- 8-[;; + i) = %

x2

CAMOCTOATENILHAR PABOTA N2 17

PeweHne 3anaqy ¢ NOMOLLLIO
APOGHO-paLUOHaNbHbIX YPABHEHWUA

OCHOBHbIE CBEAERHWA

Pemenne 3afay ¢ MOMOINLI0 ApoGHO-pPAIlHOHANBHREIX YpaBHEHHH

OPOBOTHTCH MEMOPOM MAMEMAMULECKOZ0 mo@e.auposauu.u, cocTOA"
MM H3 TpeX 2TAIOB:
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I — dopManmzanna YCIOBHA 3a0a4H, IepeBo] YCIOBMSA HA «Mf-
TEMATHIECKHN A3BIK» (COcTaBIeHne APOGHO-DAITMOHANBHOTO YpaBHE-
HHUA);

I1 — pemenne ApoSHO-PALIHOHAJBLHOTC YPAERHEHHA BMECTE ¢ IpO-
BepKoOil ero KopHeil;

III — uHTepnpeTaAlHA NDOAYUYSHHOTO Pe3yJLTATA B paMKaX YeJIo-
BMA 2aJaYH BMECTe ¢ IPOBepKoll KopHell ApoOGHO-DANAOHAIBHOTO
YPABHEHHA HA UX COOTBETCTEME VCIOBHK 38Ja49H.

TakaM oOpasoM, NMPH PEIIeHHH 3a8a4 ¢ HCNOAB30OBAHHEM ApOoGHO-
PALUOHATEHOTC VPABHEHMSA BEIMOAHAKTCH daxTuueckn dse npoeep-
KU Kopreil.

MoAroToBMTENBHBIA BAPMUAHT

1. 3HaMeHATENE OOKIKHOBCHHOI HecOKpaTHMOH apofH HA 5 Gonsme
yHcenHTenda. Ecan YMceaHTeNs W anaMeHAaTeNbh ApolH YBEJIHUHTH

Ha 2, TO ApoGh VBEIHYHTCA HA % HaiiguTte a1y Apods,

2. Karep HA nyTe anuEO0M 72 KM II0 TEYEHMIQ DeKU U HA TaKoii e
nyTe o0patHo zarparun 7 9 30 mue. Haiigure coGCTBeHHYIO CKO-
POCTE KATEPA, €CJIH CKOPOCTE TeueHUd PexkH 4 KM/ 4.

3. Ina Toro utolbl BCOAXATH NOJE, HIEPBOMY TPAKTOPHCTY Tpelyerca
HA 4 AHA MEHbINE, 4eM BTopoMy. Ecnu cuauana 7 ameit 6ymer pa-
60TaTh NepBEIA TPAKTODHCT, A 3ATEM K HEMY IIPHCOGIHHHTCH BTO-
poii, To uyepes 5 AHel coBMecTHOM paloTEI OHA 3aKOHYAT ECOAIIKY
noif. 3a KaKoe BPeMA MOMeT BCIAXATDL ITO IoJe Kamanil Tpak-
TOpHCT, paGoTas oTAENEBHO?

4. Uz nyHRTOB A n B, paccToAaHUe Mex Iy KoTODEIMH 210 KM, BElexa-
JU OFHOEPEMEHHO HABCTDEYY IpYT APYTY ABA ABTOMOGANA. ABTO-
Mo0HAL, BhleXaBmIHii M3 myaxTa A, TpubsI B NYHKRT B uepez
2 u mocne BCTpeuH, a apToMobuNs, Belexasmuit u3 B, npubeia B
nyHKT A uepes noayaca mocne serpean. Ha xaxkoMm pacerosnun or
TVHETA A DpordzomLIa BeTpeya?

5. Bo BpeM#A cOpeBHOBAHUI MO CTpenbiic MePRAA KOMAHZA TOPASHIA
Ba 72 MuwenH Goaswe Bropoit. Ompesenure, CKONBKO MuIeHeH
nopasuia Kaxxaad KOMAHAA, ecH OTHOIICHHE KOJHUSCTBA MUIlle-
Hell, TOPAKEeHHHKIX NepBOH KOMAHJOH, K KOIHYECTBY MHIIeHe,
MOpAKeHHEIX BTOPOl KOMAaHAOH, PABHO OTHOIIEHMI CYMMEL MII-
IeHel, MOPaXXeHHEIX IepBOil KOMAHAOH, U YTDPOSHHOTO KOJAHYE-
CTBA MHUIIeHeH, mOpaiKeHHEIX BTopoil KoManpgoif, x pasHocTH MH-
meHell, Dopa;eHALIX NepBoil ¥ BTOPOH KoMaHAAMH.
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Bapuaur 1

3HaMeHATENL HecOoKpaTumoll apobu Ha 7 GoJblle YHCIHTENM.
Ecau usicauTes e B 3gHaMeHATEAb APpoOH YBeIMYHTL Ha 2, TO ApobL
1

YBRJIHYHTCH Ha Iz HaliauTte 2Ty Apobe.

Karep, cofeTReEHAA CKOPOCTh KOoTOpoTro 8 KM/4, mpowen 15 kM
0 TeYeHUI0 PEKH A TAKOE e PACCToAHMe npoTus TeueHuA. Hai-
AHTE CKOPOCTE TeYeHHAA DPEKH, eCJAH BpeMHd, 3aTpadYeHHOe Ha Bech
OyTh, PABHC 4 u,

Ha apyx KONMPOBANBHLEIX MALIMHAX, paboTAICHIMX OZHOBPEMeH-
HO, MOXKHO CAGNATH KONHIO IaKeTA NOKYMeHTOB 3a 10 muH. 3a
KaKoe BpeMA MOMKHC BREINGJIHATL 3TY paloTy Ha xam ol malliine
E OTJIENBHOCTH, €CAH HABECTHO, UTO HA MepROH MaliliHe ee MOXKHO
caenaTts Ha 15 MuH GblcTpee, 9eM Ha BTOpOI?

Hs oyurra A B mysHxT B, paccTOSEUEe MY KOTOPRIMU 18 KM, 0AHO-
BPEMEHHO BHICKAIOT JBA BenocHmeancra. CKOpocTh OEHOTC M3 HUX
HA ) KM/Y MeHBIIE CKOPOCTH IPYIore. Bemocuneaner, KOTOPEDA nep-
EbIM NpUGBLI B OYHKT B, cpa3y ’Ke DOBEpHYJ oOpATHC M BCTPETHN
ApyToro Benocunegucts depes 1 1 20 muH mocne BEeaga M3 NYHKTA
A, Ha xaxoM paccTosiEMH OT NYHKTA B npomnsoiia scrpeua?

JBe MAINWEACTKHA, pafoTad BMecTe, MeYaTalT B dac 44 cTpaHu-
o TexcTa. Ileparie 25% AByXxcoTCTpaHMYHOH pyROmUCH HevaTa-
JIg mepBad MAITHHHCTKA, 3aTe€M K Hell NpPHRCcOeZHHMIACHE BTODAA,
a mocaegrne 20% TekcTa MeyaTaja TOJALEKO BTOpPAd MAIKHHCTHA,
CHKONBKO CTPAHUI B 4AC MEeYaTAST KAMAAH MAMIAHACTKA, €CJIdA HA
nepenedaTeIBague Beeil pyxonmcH yuuo 6 9 40 Mmun u nepsas ma-
INHHEACTKA paboTaeT OuicTpee BTOpOi?

Bapuanr 2

3HaMeHaTENE HeCOKpATHMOH ZpoOHm Ha 3 Goapinme UYHCAHTENd.
Ecou yHCJANTE s B 3HAMEHATEIb Apo6n yBearanTe Ha 1, To Zpobb

YEBEJIAHYHTCA HA % Haiigure 3Ty gpobb.
CroopTHBHAA JOZKA NMPOILIa 45 KM IPOTHE TEYEHHA A TAKOE e pac-
CTOAHHE IO TeUeHHIO, SATPATHE Ha Bech myTh 14 u. Hahpure cob-

CTHEHHYIO CKOPOCTE JIOOKH, €CJH CKOPOCThL TEUeHNA pexy 2 Km/,

Ha ABYX RKOOHPOBRILBHEIX MAIIHHAX, PpafoTaOiHxX OAHOBpE-
MeHHO, MOMKHO CIefaTh KOIMI0 NMaxeTa ZOKyMmMeHToB 3a 20 MuBH.
3a kakoe BpeMd MOKHO BHINONHHUTE 3Ty pafoTy Ha R&VKAOH Ma-
IIVEE B OTAENBRHOCTH, €CJJH M3BECTHO, YTC Ha NepBOl MallllHe ee
MOKHO CIenaTh Ha 30 MuE nicTpee, ueM Ha BTOpPOii?
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3'

H3 nyExTa A B myHKT B, paccTOAHME MeMAY KOTOPRIMHA § KM, OA-
HOBPEMEHHO BBIXOIHT nNelmexos H BHIE3ALAST BEJNIOCHOETHCT. Cro-
pocTh BejlocHneZueTa Ha 10 KM/9 GOJEOIE CKOPDOCTH HElIeXOAf.
BeocuIe UcT qoe3xaeT fo NyrRKTa B, cpasy e noBopadyuBaeT of-
pAaTHO M BCTpPEYAST memexoAa yepes 36 MUH Iocie Bele3aa H3 IYHK-
Ta A, Ha kaKoM paccTOsSIHMM OT IYHKTa A MpoH3olliIa BeTpeda?

Jipa skckaBaTOPIMHAKA BHKONMATH KOTXoBaH ofbemom 2000 Mo,
Cuavana nepsnlii 9KCKABATOPIIHMK, palorad B OZMHOYKY, BRINOJ-
" 20% Beell paboTHI; 3aTeM erc CMeHWJ BTOPOHl M BRITOJHHI
eme 30% or scero oonema padorel. Ha mepByio monopaHy padorTh
yuure Ha 25 9 Goabmie, yeM Ha BTOPYIO, KOIIA SKCKABATOPIIHKRA
paboTaian eMecre. Kakoli o0beM rpyHTAa KAIRABIN 3KCKABATOD BbI-
6upaer 3a 1 4, ec/M JBa SKCKaBaTOpa BMecTe BuiGupalor 100 M3, a
NpPOMSBOAHTEILHOCTD epEOre BHINE, 9eM BTOpOro?

Bapwant 3

3uaMeHaTeNb HeCOKpaTumol ApofGm Ha 1 OGoasmue YHCINTENA.
Ecan 9ucauTeNnb B 3HaMEeHATEAb Apofu yBeauInTs Ha 1, T0 Apobe

VEEJINTHTCA HA 1i2 Hadizure aTy gpobb.

TypucThl Ha MOTOPDHOM /OZKe OTIPABUJINCE IO pPeKe OT OAHOMH
OPpACTAEHA K Zpyrol m uepes 2,5 4 BepHyAKcH 00paTHO, SATPATHR
HA CcTOAHKY 25 mMuu. Haiigure cKOpPOCTh TedeHHA PeKH, ecau ¢ob-
CTBEHHAI CKOPOCTEL JOAKRM paBHa 20 KM/4, 8 PaccTOAHHe MeXAY
opucranamy 20 kM.

Jse TpyBet mpy COBMECTHOM AEiICTEMH MOryT HANONHWTE DacceitH
3a 4 9. Ecaw Gur cHavyana nepeas TpyGa HanonHuNa DoAOBHEY Gac-
celiHA, & SATEM ee NEPeKPELIN M OTKDPHUIH BTOPYIO, TO HAIOAHEHHE
DacceitHa ORLIO GBI 3aK0HYEHO Tepes 9 u. 3a CKOMLKO YACOB MOMKET
HADOJHUTL 9TOT Sacceltn wamjaas Tpyba B OTAENLHOCTH?

JdBa BeJoCcHNEAMCTA BHIE2MKAIOT OJHOBPEMEHHO HABCTPEYY APYT
APYry H3 OYVHKTOB A m B, paccroanue MemaAy KOTOphiMH 27 KM.
Uepea yat BEAOCHIEJUCTH BCTPEYAIOTCA M, HE OCTAHABIHUBAICH,
TPOROAMKAIOT €XaTh ¢ TOH ke CKOPOoCThiC. [IepBriit mpulpeaer B
OYHKT B Ha 27 Mun moa:e, ueM BTOPOil B nyEKT A. Onpeaenure
CKOPOCTE KA A0TDO BeJIOCHIIeTHCTA.

IIpu oaAHOBPeMeHHOH paboTe ABYX HACOCOE PasHOR MolIHOCTH Hac-
ceifH HanoJHAeTcA BoAoi 3a 8 u. Ilocne peMoHTA HAacOCOB mMpoOH3-
BOAATENBHOCTh NEPEOre M3 HUX ysenuuuaack B 1,2 pasa, a Bro-
poro — B 1,6 pasa, 4 npu ofjHOBpeMenHOH pabore 060MX HACOCOB
OaccelfH eTan HamoAHATheA 3a 6 4. 3a Kakoe BpeMA HAMONHUTCA
Gacceifn npy paboTe TOJABLKO NEDPBOre HACOCA TIOCHE PEMOHTA?
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CAMOCTOATESIbHAA PABOTA Ne 18

CeoiiCcTBA YUCNOBBIX HEPABEHCTR,
OLeHKa 3HAYEeHWH BbIpaXeHWH,
AOKA3ATeNbCTRO HEPABEHCTB

OCHOBHBIE CBEAEHUA

Onpegenenne Beana - b>0,roa>b,ecima — b <0, 10
a <b,

CBOWCTBA YMCNOBbIX HEPABEHCTB

Ecima <b, Tob>g;ecmna > b, 1o b < a.

Ecmna <bunb <e 1048 < ¢ (Mmpanaumusiocme omuouienus
«MERLLLED ),

Ecoma <b,ce R, Toa + ¢ < b+ e (ecau xk obeun wacmaMm aep-
H0Z0 HepaseHcmea npubasums 00HCG U MO JHe YUCAO, MO NOAYIUMCA
BEPHOE HEPABEHCMEBO).

Ecou a < b, ¢ > 0, T0 ac < be (ecau o6e vacmi 68pHOZ0 HepABEH-
CMea YMHONUML Ha OOHO 4 MO He NOROHUMEADHOE LUCRO, MO RO-
AYLUMCA BEPHOC HEPABCHCMED).

Ecau a < b, ¢ < 0, 70 ac > be (ecau obe wacmuy sepHozo Hepa-
SEHCMBA YMHONUMD HQ OFHO U MO Jce OMPULAMEALHOE YUCRO U U3
MEHUIMb FHAK Hepasencmead HA NPOTMUBORORONCHBLL, MO NOXYLUMCA
8EPHOE HEPABEHCIMNGO).

Ecan 0 < g < b, To l>1.
a b

Ecnua<buc<d,roa+ ¢ <&+ d(ecau croxumd novaento
8epHble HepaseHcmBa 00HO20 3HAKA, MO NOAYLUMEA BeDHOE HeDABEH-
cmeo).

Ecau 0 <a <bul<c<d, roac < bd (ecau nepemunoxcume
ROYAEHHO GePHbIE HEPABEHCTNBA POH020 3HAKA, 8 KOMODLIX Jeehie U
npasbie LACMU — NORONUMEALHLIE HUCA, O ROAYUUMCA 8epHOE He-
pasencmao),

EcomQ<g<b roa"<b,rmenchN,

HOna awbex a m b a® + b* » 2ab. B uwacTHocTH, ecam a > §,

T a+ % = 2 (cymma Osyx a83auMHO 0ODAMHBLLY YUCER HE MeHbUle
wucra 2).

Ecmaz=0,b>0, 10 E—;—b > Job (vacmubili cayuaii nepageH-
cmsa RHouth — BynAroscrk0z0 0A4 08YX HEOMPUUAMENLHUY LUCER),
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1‘

20

. JokaskuTte, UTo ecaut a > 0, 10

MoaroToOBMTENLHLIA BAPUAHT

. Cpapuute unena a 1 b, ecam ux pasHocTh ¢ — b pasHa:

s 13 117’ (13 4]112

. HasecrHo, uTo @ < b. PacnonoHTe B MOpAAKe YOBIBAHAA YACAA:

a,a— 2,65 b+ 004,05, a- 2%.

. CRONBKO LEAHX 3HaweHHi Momer NpHHHMATL NEepeMeHHadA (o,

2 _ o
eCHH 2’25€2aoa2—-%—1'<2’5?

BepHo JH, 9T0 OpH 11000M 3HAYCHIH DepeMeHHONH x ABNACTCH KUC-
TUHHLIM HERPABEHCTEO:

a) (2x — 1)3x + 2) - (2x + 1)(2x - 3) > x(x + B);
6) 2x2— 2x + 1 > 4x — 57

. 3Hag, 410 2 < p < 3w 4 < ¢ < 5, OUPHUTe IHAUCHHE BRIPAKCHAN]

. e Pe. P
a)bp + q; 6) 29 — p; B) 5 r) 2q"

. Joramnure, aroecan a > b, b >3, o 2ea + &> 2b + 1.
. Haligure HauGonrmmee H HauMeHbllee 3HAYMEHHA BHIPAKCHHA

a-2ab,ecrn-2<a<x-1,02<b<0,8.

2¢ +1 2a
4 2 22 +1°

Bapwaur 1

CpaBHHTe HHCJIA @ H b, ecIH HX pazHOCcTE @ — b paBHa;
2) _1_§_.1..‘.1..m- 6 E_Ezﬂ
14 15) ° 1¢ 17) °
HapecTHO, 4TO 4 < b. PacnonoxuTe B nopagke VOLIBAHUA dnrCIA:
a,a~06,b+24,5b, a-32.

CHONBKO LeNbIX SHAYCHHRN MOMKeT IIPpHHHMATE HepeMeHHadA X,

ecan 3,25 < w < 3,87

BepHo J\, 9T0 NIPH JK60M 3HAYCHAHR OCPEMEHHON X ABJIAETCH He-
THHHEM HePABCHCTHO!

a)(3 —2x)5 - x)— (Bx + 1)2 < 5(4 — x);
) (Bx - 2)Bx+ 1) - (x ~d(x + 4) > Tx? — x + 142
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. 8HaR, IT0 2 < p < 3 M 3 < ¢ < 4, OUEHHTE 3HAYEHHE BHIPAIKEHIA:

2
a) p + 2¢; 6) 2¢ - p; B) 3pg; r) f—q.

Hoxaskure, wro ecia ¢ > b, b > 2, vo 10a > 3b + 14.

Haiiaute Hanfoxblllee M HAMMEHbINEEe 3HAYEHUS BHIPAKECHUN
a+4dab,ecnm -2< a< -1, 0,22< p< 2,4,

a+3 6a
2 ;a+3°

HokaxAre, 4o ecan a¢ > 0, To

Bapuaur 2

. CpaBHHTE YHCAA ¢ H b, ecaN HX pasHOCTH ¢ — b paBHa!

2 E_Esm. 6 H_l_lgm
18 19 ' 13 12 :
HanectHO, uTe @ < b, PacmonoxuTe B NOPAAKE BOAPACTAENA YHCIA:

a,a-086,b+1,1,b, a—%.

. CKoAbLKO NeAplx 3Ha9YeHHH MOKeT IIPDHHAMATE II€epeMEHHada x,

& _ -
223 15

ecam 1,25 < £ 5
<2 —

. Bepro an, 9To mpu N0S0M 3HAYEHHH TepeMeHHOH X ABAAeTCA He-

THUHHEIM HepaBEHCTBO:
a) (12x + 1)(x = 1) ~ (¢ = 12)(x + 12) > x(x — 11);
6) (9x — 1)(2x + 2) + (3x — 4 > dx(x — 2) + 14?7

. 3HaA, 9T0 2 < p < B ¥ 8 < ¢ < 4, OHeHUTE IHAUEHAEe BRIPAYKECHAHA!

2
a)2p+¢;  6)g—2p;  B)5pg; r)g—q.

. Jokaxnre, autoecma a < b, b < 3, ro 13a < 4b + 27.

. HaiiauTe HanbGoipmmee W HAHMEHBIIEe SHAYEHHA BHPAKCHHA

a - ab, ecru -2 < a 4-%, 1,7<b< 2,8.

da g2a+l.

OKaKHTE, YTO ecaHd a > 0, To ——
A ? ? 2a+1 2

Bapuant 3
CpasnnTe unucna ¢ 1 b, ecan UX pasHocTh 4 — b papHA!

) (2003 _ 2004)2"“, %) (m _ g)““
2004 ~ 2005 ° 118 ~ 112



2. HapecTHO, uTo & < b. PacmonoxuTe B IOpALKE BOSPACTANNA YUCIA:
a,a-32b+1,1, b+g, b, a - .
3. CKOMBKO UEJRIX 3HAYEHMHA MOMeT NPHHUMATh NEepeMeHHaA X,
ecm 1,2 < =4 _ <157
xf—x-2

4. Bepno au, 9TO OpH J0boM sHAYCHHH NepeMeHHOM X apaderes ue-
TWHHEIM HEPABEHCTBO:

2) (5x - 3)(x + 2) — (2x — 3N2 - x) > (1 + 2x)(2x - 1);
6) (x— 2)(x — 8) + 4 > x(3 — x)?

5. BHad, utrod <p < Hu Y < g < 10, oleHUTE 3HATEHNE BLIPASKEHAA:

a2p+q; 6 g-2p B -2pg 1) 2—qf’-_ﬂ~;.

8. Hokaxure, uroecau a < b, b <2, ToBa < Hb + T.

7. Haiigure Hanfonomee W HAWNMeHLIOEe 3JHAYEHHMSA BRIPAMEHHS
a - 2ab, ecmu -3 < 0 < 0,5, 0,5<b< 2,

3a+2> G
4 da + 2°

8. Hokaxmre, 910 ecau a > 0, To

CAMOCTOATESIbLHAA PABOTA N2 19

PeweHnne HepaBeHCTB ¢ OOHOW NEPEeMEeHHOM

OCHOBHbIE CBEAEHWUA

Onpenexenne. Pouwenuem Hepagencman ¢ 0dnoii nepemennoi
HAJLIBAGTCA 3HAHeHHe NepeMenHOM, KOTOpOe 0bpamaer ero B BepHoe
YHCAOBOE HEepPABEHCTEO.

Onpegenenne. Hepagencrsa, MHOMECTBA PEIUCHAN KOTOPRIX
COBOIAAAIOT, HASHIBAIOTCA PASHOCUABHBLMUL.

Onpenexenune. Obracempry onpedeReHus HepaseHCMEa ©
OfHOi NepeMeHHOH (o6aacma dongemumbix aHadeHull nepemennol
€ HepaseHcmBe) HASHIBACTCA MHOMKECTEBO SHAYCHH mepeMennoil, npu
KOTOPbIX 00 YaCTH HEPABCHCTBA HMEIOT CMEICI,

CBOWUCTBA YUCNOBbLIX HEPABEHCTB

Ha pamHOrO HEPABCHCTEA IOOJYYAETCA PABHOCHJABHOE eMy Hepa-
BEHCTBC, €CJOH:

1) 13 oaHo# YaCTH HepaBEHCTBA TIEPEHeCTU B APYTYIO ClaraeMoe ¢
NPOTABOIOMNCHHEIM 3HAKOM:
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2) ofe uacTH HEPABEHCTBA YMHOIKHTE MM DASAEIHTH HA OOHO H
TOQ K€ NOJOKHTEALHOS YHCIO;

ofe 4acTH HepABEHCTBA YMHOXHTHL HJIH DR3AENHTH HA ONHO U TO
JHe OTPHOATENbHOE YHCI0, H3MEHUB 3HAK HEPABEHCTBA HA TIPOTHRO-
TIOJIOMKHED

3) B Karoii-n1mb0 YACTH HepAaBEHCTBA BLINOJHHTE TOXIECTBEHHOE
npeoGpasoBaHne, He MEHAIOMee 0GJIACTH ONpelelIeHUs HePaBeHCTRA.

Onpegenenue. HepaseHcrsa sEza ax > bmax < b, roea u
b — HEeKOTODEIEC YHCIA, X — HePEMEHHAN, HASLIBAIOTCH AUNETNBMU,

Ilpu a > 0 pemneruem anuelinoro HepaseHeTBA gx > b ABaAeTcA

Ja000e YHCAO H3 MPOMEAYTEA [%; +oo], npH ¢ < 0 — gawboe umcao

H3 OPOMEKYTEA (—00; %). Ecnu a =0, b > 0, T0 HepaBeHCTRO He UMe-

eT pelleHUii (pelleHHeM ABAAeTCA NMYCTOE MHOMECTBO), ecau a = 0,
b < 0, To pellleHUeM ABAAETCA J0G0e YHCT0. AHANOTUYHO pelnaeTcs
HepABEHCTBO BUIA @X < b,

MoAroTOBUTENbHLIA BAPUWAHT

1. W3 muOMecTBa uHeen {—2; —1; 0; 1; 3} BulgeanTe MOAMHOMKECTEO,
cocrosimee U3 pellennit Hepapexcrha |1 — |x + 1| > 0.

2. Pemure mepaBencTEo (22 — 8)x < x + 3 mpu:
a)a = 3; 6la=2; Bla=1.

3. HaiiguTe HauMeHBIICE Mesi0e YHCAO, VAOBISTEOPAKIEe HEPABLH-
g _3
CTBY [8 - 0,4] X < (0,4 8)'
2x
4. Ilpy xaxHX 2HAYeHHSX apryMeHTa rpadux GYHKOHK ¥ = 3" 2
HAXOZHTCH BEILE rpagpura QYHKOMH y = 8 — x?

5. PeInuTe HepaBeHCTEBO:
Bxr+3 2x-5. 11-7x,
T BT
6) (4x — 3P + (Tx + 1)? < (5x — 4)(18x + 1).
6. Iocrpoltre rpadux dpyaxuun fix) = 3 -~ 2x m onpegenure oo Ipa-
DHEKY, IpH KAKHX 3HAYEHNSX apryMenTa f{x) < 5.

7. Ilpn xarnx 3HAYEeHUAX NADAMETDA ¢ HePABeHCTBO 2ax + 3 < x +
+ 2 nMeeT TaKoe e MHOMKECTBO pelleHnit, 4To M HepaBeHCTBO
1
>
%> e
8. NoxamxuTre HepaseHeTBo a* + b* + 2¢2 > dabe, Taea > 0, b 2 0,
c=20, :
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2.

80

Bapuvant 1

W3 muoxecTra ancen {—3; —2; —1; 0; 1} puigeanTe DOAMHOMXKECTBO,
COCTOAINee M3 peleHmi HepaseHeTsa |2 ~ (x + 1)%] > 1.

Pemure Eepaserctso (2 —a)x > x + 1 npu:
a)a=3; da=1; B)a=-1.

. HaifauTe Banboasllee Iejoe YHCIO, YAORJSTRODANIIEE HEPABEH-

5

CTBY [%vOA)-x > 0’4_37'

X
. IIpn KaKuX 3HAYEHMAX apryMeHTa rpaduk QyEKIHE ¥ = o — 21

HAXOZATCA Belme rpadura Gyexkoun y = 4 — 3x7?

. Pemmnre HEePABEHCTBO:

x+2 Tx-1_5-2x,
) 5 5 <~ g

6)(2x -1+ 8x+2¥>13. (x - 5

. HoeTpofite rpadpme dyarupn fix) = 2x + 1 1 onpeaeuTe oo rpa-

GUKY, IPH KAKMX 3HATeHHAX apryMenTa f(x) = 3.

. IIpH KaKHNX 3HAYEHASIX OAPAMETPE & HEPABEHCTBO 2ax < 3x + 6

HMeeT TaKoe XKe MHOXKeCTBO pemem-u'i, YTO0 H HEPABEHCTBO
6 _,

*>2-3

1

Joraxure HepapeHeTBO a + = +§ 24 npua>0.
a

Bapwaur 2

. Ha muomecrea uncen {—2; —1; 0; 1; 2} BuigexnTe NOAMHOMKECTERO,

COCTORINee H3 pemenni HepaBexceTsa |2 — (1 — x| > 1.

. Pemure HepaBetncTno (2¢ + 1)x > x — 2 opm:

a)a=1; 6)a=0; Bya=-1.

. HalizuTe HanGonsmee menoe YHCIIO, YEOBIETBOPHKINEE HEPABEH-

T 7
cry (0,4 _ ﬁ]-x > L - 04.

IIpn KakHX 3HAYEHHAX apryMenta rpaduk GyHKOHR ¥V = % +2
HaXOANTcH HAMe rpadurs Gyurmuu y = 2 — 5x?

71



4.

. Penmnre nepapercTpo;

x+1 4x+1 . 7-3x,
) = T

6) (Bx — 2 + (5x +1)*> 34 - (x - )L

TlocTpoiire rpadux dyuxnem f(x) = 2x — 1 1 onpefeanTe no rpa-
$uKy, OIpM KAKFX 3HAUeHHAX apryMeHnTa f{x) < 3.

Tipn KaxKuX 3HAYEHHAX lapaMeTpa ¢ HepaBeHCTBO § + 4ax < Hx
{MeeT TAKOE K€ MHOMKECTBO peUIeHMiH, 4T0 H HepaBeHCTBO

6
x>5~4a?

3

HokaxnTe HepaseHcrso a'® + = + % =8 upua > 0,
a

Bapwant 32

. M3 muomxecTsa uncen {—3; —2; —1; 0; 1} epIneauTe MOAMHOMECTBO,

coCTOSIIEe U3 PellleHHHl HepasereTea |x? — 4|x| + 3| < 1.

Pemnre HepaseRcTBO (1 — 2a)x < x — 1 npu:
a)a=2; 6)a=0; Bja=-1.

Hafizute BanMenbiiee Leoe YHCIO, YAOBISTRODAKIIISCE HepaBeH-

CTRY (0,8 - %) x s % -0,8.

IIpH KAKHX 3HAYEHHAX APIYMeHTa TpadHK GVHKIHEH ¥ = %+ 7

HAaxXoAuTcA Huxke rpaduka Gyaxnam y = 13 — 4,5x?

. Pemmnrte HepaBeHCTEO:

x-2 3x+2 _ 2-3x,
e e
0) (dx + 1) + (2 — 8x)? < (Bx + 4)%.

Hoctpottre rpadpur dyuknuu f(x) = 3 — 4x # onpefeluTe Mo rpa-
UKy, npu KakKnx 3HaYeHMAX apryMeHnTa f(x) € —1.

. IIpH KakuX aHAYEHHAX DAPAMETpA ¢ HepaBREeHCTBO 3 — ax > 4x — 2

HMeeT TaxKoe e MHOXEeCTBO pemeﬂni-i, 9T0 H HepaBeHCTBO
5 9
a+d

x>
JoxaxkuTe HepaBeHCTBO af + :—4 + % 2 4 npu a> 0,
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CAMOCTOATENbHASA PABOTA Ne¢ 20

HepaBeHcTBa, coaepXxaume MOoAaynb, CUCTEeMbl
MU COBOKYNMHOCTU HEPABEHCTB

OCHOBHbLIE CBEAEHWA

Onpeneanenne. PeuieHueM cucmemp Hepasercms ¢ OFHoi
NepeMeHHON HA3BIBACTCA JHAYCHME NEpeMEeHHO, KoTopoe obpalaer
KA ACE HEPABEHCTED CHCTEMElL B BepPHOE THCJI0BOE HEDABLHCTRO.

Pewumb cucmemy HepageHcme — IHAMHT HAUTH BCe e¢ PeHICHHA
(MHOXECTBO pellleHMii) UK JOKASATE, YTC HX HeT. Muoxecmeaomn pe-
WeRUL cucmeas: ABJIACTCA nepeceverlie MHOMKECTR DeIleHHH Hepa-
BEHCTE, BXOZSAIIAX B 3TY CHCTEMY.

Onpenenenne. PeienueM COGOKYNHOCHI HEPABEHCME ©
OIHOI NepeMeHHOH HABHIBAETCH SHAUECHHe NepeMeEHHOH, KOTOpOe of-
pamiaer B BePHOE YMUCIOBOE HEPABEHCTBO XOTH 6HL OZHO HePABEHCTEO
COBOKYHHOCTH,

Muosxcecmeom peuienuit cogoxynxocmy ABAAeTCH 08seduHeHue
MHOECTE petiieHnit HepaBeHCTB, BXOJAIINX B COBOKYIHOCTE.

Huorga HecTporoe HEPABEHCTRO 3aMEHNAIOT COBOKYIMHOCTBIO CTPO-
roro HepapeHcTBA M papeHcTsa. HanpuMep, HepaBeHCTBO f(X) < @

f(x) < a,
PABHOCHJIBLHO COBOKYTMHOCTH [ 00 = a.

NPOCTEMWWE HEPABEHCTBA, COAEPXALUWE MOAYNb
Hepapencrsa Buga |f(x)| < a, rme a > 0, cpogarca K ABOHHOMY
f(x) < a,

Hx) > —a.

Ecau ¢ < 0, 70 HepaBeHCTEO | f(x)| < @ He MMEeT pelmeHui.
HepaseHersa suga |f(x)| > a, rae a > 0, paBHOCHALHO COBOKYN-

f(x) > a,
f(x) < -a.

HEPABEHCTBY —a < f(x) < a wiau K cHCTeMe {

HOCTH [

Ecan @ = 0, TO HEPABEHCTED MOMKHO 3AUCATb B BUAE COBOKYIHOCTH
fx) > 0,
flx)<0

HNK B BAAe HepapeHcTBa f(x) # 0. Ecan a < 0, To pemeEneM Hepa-
BeHeTBa |f(x)| > a ByAyr apnaTbeA Bee uMcia, BXOAAIME B 06JIaCTh
HOTIIYCTHMEIX 3HAYMEeHWH HepPEeMeHHOH B HepaBeHCTBe.

73



Gt

3.

MogroToBUTENLHLIA BApUANHT

. Cpenn uncen ~3; 4; 7; 10 raiigure petieHUa CHCTEMEI HEDABEHCTB

2-3+2x)>3-(3x~2),
8 - x| < 6.

. Pemmnre geofinoe Hepasenerso —1 < 3 - 2x < 3.

. lIpu KAKUX 3HAYEHHAX NEPEMEEHON MMEET CMBICH BRIpAKeHHe:

a) V-x —100; 6) V3-x + —=—7

V2x -8
HaiiguTe maumeHkmee nexoe pelIeHAe CHCTEMB HEDABEHCTB!
2x -1
g [0 a-se-n, =L
Bx— 4(x ~1) > 3+ x; x_2x . _2
3 5 15°

IIpu pcex 3HAYEHHAX NAPAMETDA ¢ PEIIMTE HEPABEHCTBO
2r—a<ax - 1.

IIpu @ = —2; —1; 1 peminTe HePABEHCTEO!

a)|x — 2| <a+1; B|x—-2|>a+1.
. Pemmre coBOKYyIHOCTE HePABEHCTB!
2x+1 2-x
2<x <5, - 1,
a) [ e 6 | 2 7 7
*sa Bx+l<x+2.

20 -5>x-3,

IIpu KAKHUX 3HAYPHHAX NMApaMeTpa X CHCTEMA
da-T<x+3

He HMeeT pelieEnit?

BapuwaHnTt 1

. Cpeaun uucen —-3; —2; 1 uaiiaure pemreHnsl CHCTeMEl HEPABEHCTE

6-(3-22) < x—-(3+2x),
|x+1]< 8.

. PemuTe apoitHoe HepaBeHCTBO —7 < 1 — 4x < 2,

an KAKHX SHAYEHHAX HEDEMGHHOﬁ HMeeT CMEICJ BBEIp&IKEHHE:

3x
-z - 3 6) v1-2x + —=17
a) x —0,02; ) x o
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Pemnre cncreMy HePABEHCTB!

y<4y +6,

Tx+4 > 3x, y
6) +=-1<0,

a {3x—1<5+x; ) 2
7_y<80

IIpn Bcex SHAUEHHAX MapaMeTps d PeliuTe HepaBeHCTBO
x—2a<1-ax.

Pemnre COBOKYIITHOCTE HEDABEHCTB:

3 7, x_+1_£>0’
NI
*<3 (x + 3)(x - 4) < x2.

IIpu a = —2; 1 pemunTe HEPABEHCTBO:
a)lx + 1] < 2a + 1; 6)[x+ 1 >2a+ 1.

a+2>x+1,
2a -3 <x-2

Hpﬂ HKAKHX JHAYCHHAX NMapaMeTpa X CHCTEMAa

He MUMeeT pemreHuri?

Bapwaur 2

Cpemn uncen —1; 1; 4 HaliiuTe pemieHHa CHCTEMB! HEPABEHCTI

2-(1+x)>4-(3x-2),
|2 - x| < 8.

Pemmure gpokinoe HepaseHeTEO —1 < 5 — 4x < 3.

IIpn KAKHX 3HAYEHWAX NepeMeHHON MMeeT CMLICA BhIPaIKEHHE:

bx

a) \/-x + 0,08; 6) V4 - 3x + ﬂ?

PemuTte cHCTEMY HEPAREHCTEB:

2-y <4,
2x+3>x-1, v
{9x—5<4x; 6) §_2<0'

2y < By + 21.

Ilpu Bcex BHAYEHHAX OAPAMETDA ¢ PLILATEe HEPABEHCTBO
x+a>ax+ 2.
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8.

3.

4.

5t

. Penmmre cOBOKYNHOCTL HEPABEHCTB:

_1<x<g, (x+2](x-—3)€x2,
a x < -1 6) 4x7+1_‘;_:_>0’

IIpu a = —2; 1 pemuuTe HepaBeHCTBO!
a)|x-1|<2a-1; 6) |x - 1| > 2a — 1.
2a+3<x-1,
IIpn KaKkmx aHAUCHUAX mapaMeTpa X CHCTeMa
a-1>x+3
He MMEET DpelleHui?

Bapwaunt 3

. Cpeau uncen —3; —2; 1 HaflauTe pelleHHMSA CHCTEMBl HEepPABEHCTE

13-(5-Tx)< x-(4x - 3),
[2x + 1] < 4.
FPemure apoiinoe Hepasencrso —3,9 < 2,1 — 1,6x < 2,7.
IIpr xKaK\xX sHAYEHMAX NepeMeHHON HMeeT CMBICHA BRIpAXKeHHe:
2x +1
a) J-0,3 - x; 6 J2xr -8 + —7
) ) \/5 - 4x

Pemmnte cHCcTeMY HepaBeHCTE;

1+2y 27—y,

bx-4>x+2, Y y
Dix-1_8-x 6) §—1<0,
8 7 [4 - y| < 8.

IIpw Bcex sHaYeHHAX IMAPAMETDA g PeIIHTe HeDABCHCTBO
2x—a 28— ax,

FemuTe COBOKYIIHOCTE HEPABEHCTB!
2x -1
2r<x-1, x4 --;—>1,
a . 6)
| - 3] < 4 (x + 4)(x - 5) < x=.

IIpu a = —2; 1 pemuATe HEPABEHCTBO:
a)|2x — 1| <1 - 2a; 6)|2¢ — 1| > 1 - 2a.
B3a+l1l>x-2
IIpy KaKuX IHATCHHAX TAPAMETPA X CHCTEMA
a-2<x+1

He HMeeT pelleHHH?
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CAMOCTOATENLHAA PABOTA N¢ 21

Crenens ¢ LONbIM NOKazatTenem M €¢ CBOWCTBA
OCHOBHbLIE CBELEHUA

QOopegenenune. g = ai"’ reeaz0,neZ,

B gacrroeTH, a! = %, a®=1opua # 0 n a' = @ mpu M06EIX
SHAYCHHAX 4.
CBOMCTBA
ar.-a™ = an+m; a® gt = an-m; (au)m = anm; (ab)n = anbn; (%) = g_:.

MoarorosMTeNbHbBIA BAPUAHT
1. IIpeacTaBbTe B BMJE CTEISHHA C OTPHIATEAbHKM TOKA3ATEIEM:
1 1
a} =; 6) ——.
e ) (x + 1P
2. IlpencrapbTe B Buje Apodu BHIpaskeHHe:
-1

a) 275 6) {g) 3 B) 2(ab)%; r) 2ab™2.

3. HaiinuTe 3snaveHne BHIPAYKEHNA:

a) (-2,5)2 + (—%}3; 6) 5-35'_1252; B) [3}—;)3 ‘ (I—;)_s : ['%Ju'

4, YopoceTuTte BHpAKeHNE:
2 3 3 2
—4 —8Yy3 + g2 9 352 —_
D@ @y et 6 (-Saw) L
12n+1
g8 .92+l *
6. HalinnTe snaueHme BEIDAMEHHA

(@' -bNat+ ot a i+ b opua=1, b=3.
7. TIpn KaROM BHAYECHHH LWEPEMEHHOH X BePHO PABEHCTBO
42::- 1, 33:: 12

123

8. YVopoeTuTe BEpaXeHNe

BapwauT 1
1. IIpeacTaBbTe B BH/JE CTENEHH ¢ OTPHLNATENLHEIM NOKAZATEIEM:

1 .
Dy Ve



6.

. IIpencrassre B BUAE APOOH BhIpAKEHHE:

-1
a) 57% ) (%) ; B) —2xy7% r) —2(xy) s,

HafiauTe sHAYeHNE BRIDAKEHHA:

2 B -4 1]
_igye + [11) 4347, (1] (m) .[_u)
8) (-15) +(19J, 04t msl] (X 17y,
¥npoerure BHpaMeHHe!
2 2 gyt
a) (@2 . (@' a; 6) (—ga'ab") T

35"
ga+l _5!1-1'

¥YpoceruTe BHpaXKeEne

Hatinure snauenve smpamenuda (@' — b Ha 2+ a'v' + b2 npn
= =1

a=2, b= 3

3.\:-1 . 22x _ 1?

Hpn KAKOM 3HAYECHHHA HBD&MGHHOI‘:I X BEPHO DABECHCTBO o

Bapuant 2

. IlpepcTaebTe B BHJE CTeNeHH ¢ OTPHIATENBHEM MOKA3ATENEM:

1, 1
a) §’ ) (x _ 2)3 *
IIpencrapbTe B BHAE Apo6H BHpAMKEHUE:
1
a) 3% 6) (%) ; B) —3bc % r) —3(be) 2.

HailiguTe 3HaYeHHEe BRIpAKEHHUA:

DL PO 9 TTEL n(al] (1), (18],

¥pocTHUTe BHpaKeHUe:!

-3 4
a) (@31 (a¥2: 0% 6) (—%asb'z) . —lzi’a .
6+ 1, qn - 1
¥IOpocTHTe BHIpaXKeHHe —a
HaiinuTe 3HaveHne BepaskeHnd (@' + b D)@ 2- a b + %) npn
=1 -1
a= 3 b= 3
IIpu KakoM 3HAYEHHH MepeMeHHONl x BEpHO PABEHCTBO
32: -1, 9x
=1
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BapuwauTt 3

1. IIpeacrabbTe B BUIE CTENEHH ¢ OTPHUUATENLHLIM NOKA34TENEM;

: 1 __
DL 6) G

2. IlpeacTapeTe B BUAS _.zl[poﬁn BEIpa}KeHUe:
ey 92 w-ses n syt

3. HaiiguTe 3HaYeHEHEe BLIPAKEHWNI:

2 5 -5 L}
oo (3 o5t w3 ()
4, YopocTHTe BrHIpaskenUe:
ay (@ - (@Y a? 6) (—0,4ab™?)? . (0,8ab72).
ﬁﬂ
6. Hafizure sHauenne supamenus (a '+ (a3 — a2+ a b2 —-5%)

5. ¥YnpocTHTe BMpPAaREHHE

=1 ,_1
npu 4 = 3, b—5.

7. TIpm rKaxkoM 3HAMEHHH HepeMeHHOH X BepDHO PABEHCTBO
2% +2 32::
= - 1?

CAMOCTOATENIbHAA PABOTA N¢ 22

NpeoGpasosatue BLIPAXOHUHA, COAEOPXALLUX
CTENEHN C LOJIbIMU NOKA3ATENAMM.
CTanpaptHbIi BMA “McChna

OCHOBHbIE CBEOEHHA

IIpn ynopomenny BRIPaKEHHH, COAEDMAIHX CTeNeHH ¢ OTPH-
maTeAbHEIM NOKAa3aTesdeM, OBLINMHO CTeneHEM ¢ OTPHOATEABLHEM IIO-
K@3aTejeM BEMEHSIOT ApobaMM, IIOCAe HUerco IPOBOLAT VIpPOILeHHA.
B HexkoTOpEIX cAyiadx penecoobpasHo AnGO BOCMOJABIOBATLCA 34-
MeHOIl IepeMeHHHIX, JH60 YMHOMHTL YHCJAHTENL H B3HAMEHATENAD
npofE HA CTeneHbh ¢ NOJMEHTEILHLIM noxalaTeneM. Hanpumep,
al+a

3

BLIpaKeHHe MOKHO yMHOXHTL HA a®. Torma moayumm

@?+a)-a® _a?-a*+a .4

= a + at, 3aMeTAM, 4YTO PABEHCTBO

a? ad a®
al+a M
T,;—=a+a BepHO nmpu a = 0.

79



Onpenenenne. CTAHTAPTHRM BHAOM THCTA X HAZRBAECTCH 34-

NHCE 3ToTO UucIa B BHAe g - 10", re 1 S a < 10 un € Z. UYncno a
HABEIBAETCHA 3HAUAINEH YAacTRIO YNCAA X, & LEe/I0e YHEAO i HABKIBASTCH
NOPSAAKOM MHCIA X,

60

NoAroTOBUTENLHLIA BAPHAHT

IIpeacTaBbTe B CTAHAAPTHOM BHAE UHCIIO:
a) 4 950 000; 6) 0,000493; B) 427.
BeIHONMHHTe AefiCTBHA H 3aNHIIHTE pPe3YILTAT B CTAHZAPTHOM
BHOE:
a) (1,25 - 10'Y) . (6,25 - 1077);
6) (1,25 - 10'1) : (6,25 - 1077).
-1

-2 2% ab

¥upocTHTe BupaXKeHue (b2 + a~%): (7‘12 . sz .

Iopapox 4ucna g papeH 11, nopagox uucaa b paseH —5. Yemy
MO:KeT ORITE paBeH MOPALOK YHMCIA:

. a. 14
a) ab; 6) 5 B) a?
(ab+ab+1)-(a? -b1)2 __a-b
a%b2 + a2 — (@b +2")  abla + by’
Haligure Bee 3HAYEHHA IePeMeHHON, TPH KOTOPHIX BREIpaye-

JoxaRuTe TOXKISCTBO

_ n°-64 - —I) . -2
HHE (n3 T 4d(n - 4)"' |- (n + 4)® npHHHMAET 3HAYEHHE

57 (-%r

Bapunaut 1

. IIpegcraBeTe B CTAHAADPTHOM BHAES YHCJO:

a) 240 000; 6) 0,00043; B) 214.

BrnonuuTe AelicTBHA W 3aNHIINTE PEFYJILTAT B CTAHAAPTHOM
BEIE:
a) (2,5 - 102) - (3,2 - 10°%); 6) (2,5 - 10'?) : (3,2 - 10°%).

=1
3. ¥uopoeruTe Bnipaxenne (b2 — a2} [a_."'_b) .

ab

4. Tlopsaok uneaa e paseH 14, nopanok uucaa b paeped 5. Yemy mo-

sxeT ObITh pABEH NOPAAOK YHCA!
b
a) ab; 6) £, 2
)a ) ) b B) a?

224y ?  2x! 4 2y -1
(x + yy? (x+ P  xy*

JoKaxHTe TOXICCTEO



. JORAKNTEe TOMKAESCTBO

HailianTe Bce 3HaYeHHA OepeMeHHOM, IPH KOTOPRIX BHIpaMXKe-

1+ 8m?d

-2
1
HHAE [E) B

3 _
HME (M +{dm? - 2m + 1)"1J : (2m - 1) mpuHUMaeT 3HAYe-

Bapuant 2

. lpeacraBbTe B CTAHAAPTHOM BHAE YHCJIO:

a) 4 300 000; &) 0,0036; B) 145.

Beimonuute meifcTBME M 3aIHUIHTE DEeSYALTAT B CTABAAPTHOM
BUIE:
a)(5,2-10%-.-(1,6 - 10°%); 6) (5,210 : (1,6 - 1079,

-1
YopocTure BHpaskenue {a~? — b?)- (ba“ba) .

. Hopagok yAcna & paken 8, uopsgox wucna b paren 11, Yemy mo-

#eT GHTH PaBeH MOPAJOK WACIA:
a) ab; 6) %; B) %?

(a!—aBl+bNa+b+1) _

b.
a2+20 b + b2 —alp?  C

. Haltgure BCe 3HAYeHHMA NepeMeHHON, NPH KOTOPHX BEIPDAJEHHE

[2m - 8m?®
1 - 8m?

ey

+ (dm? + 2m + 1)-1) : (8m - 1) npHAEMaeT 3HAYEHUEe

BapuaHTr 3

. Hpe,r:c'rasb're B CTAHAARDTHOM BHAE YHCIO:

a) 24; 6) 0,000037; B) 4 150 000.

. BumonmaTe aelicTBHA ® 3anMImATE PESYJILTAT B CTAHZAPTHOM

BHJE:
a) (1,5 - 10'%) . (1,2 - 107y 8)(1,5- 109 :(1,2. 107).

-1 -1
¥ OpocTHTe ERIpAMKEHAe [(a*z - b%). (aTtb} ] .

Ilopaaox uucra a paseH 17, mopaaox uucna b pasem 12. Yemy
MOKeT OLITE PABER LOPANCK YHCIA:

a) ab: 6 % B) g?

2
2

. JoramuTe TONKIECTBO eyt +(2x7 + 2y - (x + y) R = (xy)2.

(x+y)
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6. Haiiaute Bce 3mAYEHHA NMepeMeHHO, DIPH KOTOPEIX BHIpAYKeHHe

(T:* :-ch t-x+ 1)_1) +(|x| - 1)"! npurnMaer suaueHHe (-2) .

CAMOCTOATENBbHAA PABOTA Ne¢ 23
Mpeobpazosanuna rpadwnkos GyHKUWA
OCHOBHLIE CBEAEHWA

Onpegeneunne. PyHrylieii HABLIBACTCA COOTBETCTBHE MEXAY
mHOKecTBaMK X 1 Y, IpH KOTOPOM KakA0MY 3J€MEHTY MHOXKeCTBA X
COOTBeTCTBYET eANHCTBEHHELI BIeMeHT MAOMECTBa Y. 3anucs: y = f(x),
TAe X — HeZaBUCHMAadA NEePeMeHHAH, ApZyMEeHm, y — saBHcHMAdA Ie-
peMeHHaHA, QYHKYUA OT X, f(x) — BHpaxeHue, sagaomee QyHKIHK,

MuoKecTBO SHaYeHMH APryMeHTA HA3LIBAETCHA O0AQCIBIO ONpe-
denenun Qynxuun (oboszHauenne D{f)), MHEGKECTBO BCeX 3HaveHH,
KOTOpble NDHHHMaeT GVHKIMA, — O0AQCHei0 3HAYCHUL QUHKYUU
(obosnauenne E(f)). 3HaueHns apryMenTa, NpH KOTOPHIX (dYHKIIHA
y = f(x) ofpamaeTrca B HyAb, HASHIBAIOTCH HyasMu Qyurxyuiu. Ilpo-
MEKYTKH, B KOTOPEIX GVHKINA NPHHHEMAET TOJABKO NOJOKHTEALHbIE
HIH TOABKO OTPHIIATEIbLHEIC 3HAYCHHS, HASLIBAIOT NPOMENYMKAMU
3HAKOROCMOAHC M.

OCHOBHbIE NPEOEPASOBAHUA MPADUKOB ®YHKUWA

Tpadbuk dyeruun y = k - f(x) MOXKHO DONYYUTE H3 Tpabduxa
dyHrnue ¥ = f(x) opu & > 1 pactaxenuem ot ocn Ox B k paz ¥ npH

04k<lcma'rnemxocn0x3%pa3.

Tpadur GpyHEIHHE ¥ = --f(x) MOERHO IOXYYUTL U3 rpaduKa PyHK-
nuH y = f(x) ¢ IOMOMBIO CHMMETPHE OTHCCUTEABHO ocu Ok,

Tpadur dyuxnuy y = f(x) + n MOMHO NOIYYHUTE H3 rpabdHKa
dyBERIMH ¥ = f(x) caBuroM saons ocu Oy Ha |n| eAuAHL, BBEDX, €CIH
n >0, win pENZ, ecIH p < 0,

Ipabur ¢yErmuH ¥ = f(x — m) MOMHO NOJYYHTh H3 rpaduxa
dyHEIME ¥ = f{x) caEuromM paosab ocu Ox Ha |m| epunwmn Bupaso,
ecau m > O, nan Baeno, ecam m < 0.

NMOATOTOBUTENALHBIA BAPUMANT

1. Jena dyaxona f(x) = 2 — x + x®. 3azgaiire GopMynoil DYyHKTHIO:
a)y=2-flx); B) y = —f(x);
8) y = f(x) - 3; r)y=flx~ 1)

a2



2

4.

5I

1.

Jlomanas ABCD — rpadux oyermum y = f(x), rae A(4; -38),
B(2; 2), C(—2; 0), D(-3; —-2). B oxuoil cucTeMe KOODAMHAT NO-
crpoiiTe rpaduxm dyuxnnit y = f{x) u y = bx), yxamxare D(h)
E(h), ecnm:

a) h(x) = 2 - f(x); 6) A(x) = 2 + f(x); B) h(x} = f(x — 2).
Henoabays rpaduk oyrrmuy f(x) = x%, nocrpoiire rpaduk dynx-
LHH:

a) y = %x’; B) y = (x + 2)%

6) y =x2—4;

VRaMHTE B KAXXAOM cayuae HyAH GyHKIHH.

TocTpoiiTe rpadux dyHxmHK ¥ = 2 — |3 — x| K yramuTe:

a) HynH QYHKINH;

6) o6sacTh onpeneNneHUA QYHKINH;

B) 06aacTL sHaYeHHMHA HyHKIHH;
T') OpOMEKYTHKH 3HAKOTIOCTOSHCTEA PYHKIMH.

Pemmure ypasaenne f(2x — 1) = filx — 1) + 4, ecnu f(x) = 3 — 4x.

TlocTpoiiTe rpaduy dynxknum f(x) = ¥ — 2x — 3. Tlo rpadury
ONPEAeNUTe KOJHIeCTEO KOPHeT yDABHEHUA:

a} f(x) = -5; 6) f(x) = —4; B) f(x) = 1.
BeaaiiTe popMyncii pyHKLHIC ¥ = f(x), ecAHM M3BECTHO, UTO

f)-2-1(1)=8x+ 1.

Bapunant 1

llasa pysrmua f{x) = 2x — 1, 3analite Gopmynoll dyHKIMI:
ajy=2-flxk B) y = —f(x);

6) y = f(x} — 3; r)y=fx+1)

Jlomanag ABCD — rpadux dyuxkouu y = f(x), rge A(-3; ~-2),
B(0; ~1), C(1; 1), D(4; —2). B ogHofi cHcTEMe KOOPAHHAT TOCTPOil-

Te rpaduxn pyaruuid y = f(x) 71 y = hix), yrazas D{h) u E(h),
ecaH:

a) h(x) = 2 - f(x); 6) A(x) =2 + f(x); B} B(x)=f(x - 2).

Henoabaya rpadur ¢pyaxuns f(x) = £, nocrpoiire rpaduk QyHEK-
OMH;

ayy=x*+2; 6) y = (x + 2)%.

YKaXKHTe B KAXKJAOM CAYYae BYNH HDYHKIHH.



4.

60

7’

3‘

MocTpoiiTe rpadux pyaxmun y = |x — 2| — 1 # yxaxure:
a) Byau QPYHKIRR;

6) ofiacTs onpexeneHUs QPYHKITHN;

B) oBuacThk sHaveHm PYEKOHH;

T) NPOMERYTKH 3HAKONOCTOAHCTBA PYHKINH,

. Pemmte ypaBuenue f(x — 2) = f(x + 1), ecnu f(x) = 4 + 2x — x2.

ITocrpotite rpadmk pynrmau f(x) = x* — 4x + 1 1 no rpaduxy onpe-
AeaHTe, NPH KAKAX 3HAYEHHSX napamerpa a ypasHenne f(x) = a
He AMeeT KopHeii.

Sagalite popmynoil byERIHIO ¥ = f(Xx), ecan HeBeCTHO, YTO

31+ 21( 1) = ax + L,

Bapuant 2

. Hasa dyaxknua f(x) = 2x + 1. Bagatite Gopmynoi GyHKIRIO:

ayy=2-flx) B) y = —f(x);

6) ¥ = f(x) - 3; r)y=flx-2).

Jlomanas ABCD — rpadbur dyuxnnu y = f(x), rae A(-3; 2), B(0; 1),
C(2; 2), D{4; —2). B oguoii cucTeMe KOOPAHHEAT NocTpoiite rpadu-
KH dyaromii y = f(x) n y = h(x), yrasas D(k) n E(h), ecan:

a} a(x) =2 - f(x); 6) h(x) = 2 + f(x); B) h(x) = f(x — 2).
Hcoonwaya rpadur ¢yuxnun f(x) = x2, nocrpoitre rpadux dpyux-
MHH;

apy=2+1; 6 y=(x+ 10>

¥RaXMUTE B KAMIOM CAYYIAe HYIN QYHKLIHA,

MocrpoiiTe rpadux dyaxmuu y = |x + 1| ~ 2 1 yxamuTe:

a) HyaH GYHKIHH;

0) ofaacTe onpepenenns PyHKIAR;

B) 00J1aCcTH SHAYEeHHH DYHKIHAUY;
T') NPOMEEYTKH 3HAKOIOCTOSHCTBA (PYHKITHH.

Pemute ypasnenne f(x + 2) = f(x — 1), ecam f(x) = 22— x + 5.

TMocTpofite rpadux dyuroun f(x) = x2 + 4x + 2 1 mo rpadgmxy onpe-
AenuTe, NP KAKUX 3HaUeHUAX NapaMeTpa G ypaBHeHHe f(x) = a
He HMEET KODHeH,

Sagaiite dopmynoit dyERODAK ¥y = f(x), ecam msBeCTHO, UTO

2f(x) + 3{&) —az+ Ll
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Bapwaunr 3

1. Janma dpyaeons f(x) = 2 — x2. Bapaiite hopMynoil GyEROHIO:
a)y=2- flx) B) ¥ = —f(x);

G y=f(x)-3; r)y=flx+1).

2. Jlomanan ABCD — rpadux odyaxmum y = f(x), rae A(—4; 2),
B(0; 1), C(1; 0), D(3; 4). B ogroii cucreMe KOOPAHHAT NOCTPOiiTe
rpabukn GyERIHE ¥ = f(x) u ¥y = h(x), yrasae D(k) u E(h), ecmm:
a) k(x) = —f(x); 6) h(x) = f(x) — 2; B) A(x) = f(x + 1).

3. Hcnoasaya rpabuk dyuxmun f(x) = x2, noctpoitre rpaduk dyHK-
HH!
a)y=4-x% 6) y=—(x + 1)%

VEamuTe B KaXKAOM caydae HYJIW GyHKOHH.

4. TTocrpoiite rpadux dyHkmEn ¥ = 2 + |8 — x| & ykamnre:
a) ayna GyHKINH;
6) 06macTL onpedeNeHHA QYHKIIAA;
B) o0macTh 3HAYeHNH DYHRINHN;
r') IPOMeXYTKH 3HAKOIOCTOSAHCTBA GyHROAH,

5. Pemmure ypasHenme f(x — 2) = f(x + 1), eciin f(x) = x*+ 3x - 7.

6. Iocrpoiite rpaduk dbysrmun f(x) = ¥ + 8x + 1 u no rpadu-
KY ONnpefgenuTe, NpH KAKHX 3HAUYCHHAX NAPAMETpAa 4 ypaBHEHHE
f(x) = @ He HMeeT KOpPHEIH.

7. Banalire dopmysoit PyEROMH ¥ = f(x), ecliH H3BecTHO, YTO
2f(x) + f[%) = 3x.

CAMOCTOATENTbHAA PABOTA N¢ 24

Dyvkumm y = x' n y = x2
ApobHo-nuHeinaa byHKuMa

OCHOBHBIE CBEOEHWUA

GYHKUMA y = x71

1. Obuacre onpegesienud GYHKIMH — MHGKECTBO BCEX TUCET, OT-
JAHYHBIX OT HYJA, T. e. x # (. CaegosarensHo, rpaduk dyHEKOHR
He NepeceKaeT oCh OPAMHAT.



2. Hpm x > 0 HyHKIMA TPUHUMAET NOJOKUTENbHEE 3HAYEHUSA, T. &.
y > 0, npn x < 0 PyEKUUA IPUHUMAET OTPANATEILHEE 3HAYEHUS,
T. &. ¥ < 0. I'padpux pyHEKINN IpoxoguT B NEPBOH U TpeThel KO-
OPAMHATHHX 4eTBepTax (puc. 2).

3. HpoTUBOMONOXKHHM SHAYEHHAM ap-

5y 2 TYMEHTa COOTBETCTBYIOT [IPOTHBOMIO-
4 JoKHEHeE SHAYCHHA QYHKUMH, T. e.
; TOUKE (a; %) COOTBETCTBYET TOYKA
2 ~ (—a; —l). Ha sroro caeayer, 4ro
Ol 1.2.34 5% a
__12 rpadur GYHRUMM CHMMETDHYEH OT-
-3 HOCHTENLHO HAYANa KOODAMHAT.
i 4. Ecimu x — 4900, T0o yy — 0+, T. e. IpH
{ fesrpaHMYHOM YBEeNIIeHIH ApryMeH-
Pre. 2 Ta 3HAYEHHA (DYHKIHM CTAHOBATCA

GECKOHE‘IHO MAITLIMH ITOJOAHTENB"
HEIMH YHCAaMM. AHAJNOTAYHO, €CJH X ~3 -0, To y — 0—, T, e.
3HAYCHHSA PYHKIHH CTPEMATCA K HYMIO ciaesa (¢o ¢TOPOHK OTpU-
LATeNBHBIX Yncesa), M3 9Toro ciaeqyer, 9To 0Ck AGCLNCC ABAASTCA
20puU3ONMArLHob gecumnmomoii rpadhHKa QyHKITHH.
5. Ecau x — 0+, To y — +00, ecin x ~ 0—, 70 y = —00, T. €. &Cb
OPAMHAT ABAMAETCA SEPMUKXAABHOL acumnmomoii TpapuKa QYHK-
oy,

OYHKUUA y = x-2

1. O6aacTs onpefeseHNna QYHKIHEM — MHOMECTRO BCEX YHCEN, OT-
JAYHEIX OT HyJdA, T. €. X # 0. Cneposarennno, rpadpux GyHKIHE
He NepeceKasT OCk OPJAHMHAT,

2. Ilpu mrOLIX 3HAYEHHAX BPIYMEHTA, T. e. npu x # 0, GyHruua opn-
HHMAeT OONOKNTeNEHEE 3HAYeHUA, T, . ¥ > 0. CiregoBaTeintHo,
rpadHK QYHKOHKM OPOXOTHT B IEpBOl H BTOPOR KOODAMHATHEIX
geTBEpTAX (puc. 3).

3. IIpoTEBONOACHCHEIM 3HAYECHUAM

7
5l APryMeHTa COOTBETCTRYIOT OAHHA-
4 KOBBIe 3HAYEHUA (PYHKIMUH, T. e.
2 TOYKe (a; ;:'?) COOTBETCTBYET TOIKA
- 1
= -a; = |. Ha »Troro caeayert, 4TO -
;f:ing:lg_il_ii_:l_i_ﬁi ( ’ aﬂ) EAVET: rpa
T

1K GYHKIHHM CHMMETpPHYEH OTHO-
Puc. 3 CHTEeJBHO OCH OPAHHAT.
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4. Beau x — 100, 10 ¥y — 0+, T, e. npn Ge3rpaHAIHOM YBEINYEeHHH
WJIN VMeHBIIEHMN ADIryYMeHTa SHAUYeHHS QVHKOWY CTAHOBATCS
GeCKOHEYHO MAJHIMH IMOJORUTEIbHEMY THcAaME. H3 aToro cie-
OYeT, ITO Och AGCHMCC ABIASTCH 20DUIOHMAALHOL acumnmomoil
rpachara GyEROANA.

5. Ecan x — 0+ nau x — 00—, 10 y — +00, T. €. OCk OPAUHAT ABJIA-
©TCA S8epMUKEALHOE qeumnmomoit rpapHra QyHKITHA.

Onpenenceuue. Pyuxnra BuAa ¥ = %, rie X — He3ABHCH-

Maf NepeMeHHas, k — He DABHOE HYJIO YHCHIO, HABEIBAaeTCA ofpam-
noit nponopyuoraasrocmbio. Ee cROHCTRA COBIAAAIOT €O CEBOMCTBAMH
dbyexupn y = 7', rpadbukom apagerca zunepsora. Ilpn k > 0 rpadgux
00paTHOH NPONOPHINOHANLHOCTH PACHOJIOMNEH B IePBOi U TpeTheil KO-
OPIUHATHBIX YeTBEepPTAX, npH k& < (0 — BO BTOpO# M udereepTolt. Ock
abcouce H oCh ODAEHAT ABIAIOTCA ACAMITOTAMA Ipadmka ofparHOi
NPONOPUEHOHAJLHOCTH, HAYANO KOODAMHAT — €ro LEeHTPOM CHMMET-
pun. I'padrr 06paTHON OpPONOPOHOHANBLHOCTHE CTPOAT AuGo mO TOY-
KaM, JH60 pacTasenneM ot ocH abcnuce B |&| pas npn k| > 1 (mau

l| pas npu |k < 1).

CHEATHEM K OCH abcouce B W

Onpepenenue, OyHRIHA BUIA ¥ = sx+b’ rge ¥ — He3aBUu-

x +d

cHMasdA MepeMeHHas, a, b, ¢, d — umcas, npugeMm ¢ =0 ad — be = 0,
Ha3LlBaeTCA IpobHo-tunelnol pynxyueil, Ecan ¢ =0 nuu ad —be =0,

ax + b

eT JIMHeHHOH.
ex +d R4

TO QYVHKIHA Y =

AdpobHo-nuHeiiAYI0 GYEROHI0 BCerna MOHO HPEACTABATL B BHEE

+n, rie k = bcc—_zad’ m= —% HnR= %. CleaoBaTelLaoO,

b= x—-m
rpapHkoM APoGHO-mHHelHONH GYHKIMH ABNAeTcA runepboia, KOTO-
PYI0 MOKHO NOXYYIHTE U3 rpadura ofpaTHOH IPOMOpPIHOHAMBHOCTH

¥ = % CIBHIOM BAoAER ocH Ox Ha |ml e[IMEHI B BAOJL ocH Oy Ha |n|

enuunn,. IIpu sToM OpAMBIE X = M H ¥ = 7l ABASIOTCH aCHMIITOTAME
rpadmra gpobHo-nuHeliHOH QYHERIIMM, a TOUKA MX NepecedyeHUd —
€ro IeHTPOM CHMMETDHH.

Ilpr mocTpoenuH rpadura npobuo-nuHeitHoH GYHKIWM HHOrAa
BMeCTO cABUra rpadpika OPOBONAT CHABHT CHCTEME HOODOMHAT B O0-
PATHOM HenmpapJeEUn. My mHage: CTPOAT rOPH3OHTANBHYIO M Bep-
THKAJBHYIO ACEMINTOTH (¥ = i} K X = M COOTBETCTBEHHO) H B HUX, KAK

B CHCTEeMe KOOPAMHAT, ¢TpoaT rpadux GyHROIUR ¥ = %

ar
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60

NoaroToBUTENLHLIA BAPMAHT

. IIpmaaameskut nu rouxa M(2; -1) rpadpury pyaxoam:

__2, ~2_ . 2x +6
ayy=-3 Bpy=2-2% B) y = 3!
Haiigure woshduument k, ecad HagecTHo, uyTo Toura A(3; -1)
IPHEAATEHKET TpadbAry QyHRIMM:

k
By=%  By= hrr?2

B)y=£+2; I‘)y=x+1.

2’

Haua hyaxknua fx) = Haifigure:

x+ 2
a) saadenHe $HyHROHH, ecad X = —1;
6) sHaueHHe APTYMEHTA, OPH KOTOpPOM sHaueHue ($HYHKUIMHE pas-
"HO —2,

Henonnsys cpoifcTBa QYHKIHE ¥ = x~!, cpaBHUTE yucaa:
a) (0,072)! u (0,702)"); B) (17,77 u (~17,07)Y
6) (7,14) 1 m (7,104 r(-180,1) u (0,017) .

. Henoaraya ceoiicTea QYHKUHY § = X%, cpABHHTe qucHa:

a) (0,072)2 u (0,702)°% B} (-17,7)2 n (-17,07)%;
6) (7,14)2 n (7,104)%; r) (-180,1)2 ¥ (0,017) 2.
CHKOJEKO TOYEK ¢ IeJOYHCIeHHLIME KOOPAMHATAMY HMeeT rpaduk

_3x+7
bynxiud f(x) = s ?

. ITocrpoiiTe rpaduk HyHROIH:

=_4, ___4 . _ 4
B) =3 9y = x-3' B) y x-38
VYramuTe KoamuecTBO XKopHell ypaBHeHHMs y = 2 — (0, ecJH
_ ——3,x€2;
¥=1x-6
x2 , ¥ > 2,

Bapwmanrt 1

. IIpuragnexut an touxa M(—1; 2) rpapury pyarnuu:

3x+1?

2
ayy=-3; 6)92"%'2; B) ¥ =5

Haiiaure roadduomerr k, ecaM MasecTHO, 4TO Touka A(2; —1)
upuHanineRnT rpadury GyRKIEH:

a)y=§; }y—xfz, B)y=%+2; ry=

hx -2
x—-3°
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30

. Hana byarmusa f(x) = 4—:—5; Haiigmre:

a) IHa4YeHHe DYHKIHH, eCIH X = —1;
@) sHATeENe APTYMEHTA, ITPH KOTOPOM 3HaYeHHe (PYHKIME paBHO 5.

. Henonwaya ceoiicTBa pYHRDNH § = X~!, CPABHHTE UHCIA:

a) (0,014) u (0,104)Y; B) (-238,1)" u (28,01
6) (15,54)" u (15,501)%; 1) (-218,3) u (0,027)™.

Henonbaya ceoiiersa HYEKIUM ¥ = X2, cpaBHUTE 1MCTa:
a) {0,014)2 u (0,104)2; B) (—23,1)2 n (—23,01)%;
6) (15,54)2 u (15,501)% r) (-218,3)% u (0,027)72,

CKOJBKO TOYEK C OeAOYHMCISHELIMEA KOOPAHHATAME AMeeT rpadny
—2x +4
HKUHH f(x) = ——=7?
dynrmum f(x) = —=—
IIocTpoiiTe rpaduk HYHKIHH:

é

8 y=2 6) y= -3.

B) y =

x—2; x -2

Henonvays rpadur dyurnuu y = f(x), yRaKAITe ROTHIECTBO KOp-
Hell ypapHeHMA f(x) =1 — 4 B 3aBHCHMOCTH OT HAPAMETDA G, ECIH

x+3’x<0;

x-1

x-6
2

y:

x>0,

Bapuant 2

. IpusagnemxuT au toura M(1; —2) rpadbury Gyarommn;

2x+5?

a)y=—%z 6)y=%—4; B) ¥ = =

. Hatigure rospduuent k, ecian H3BeCcTHO, 4YT0 Toura A(—2; —-1)

NOPHHANNERAT rpadHKy PYHKOHA:

3x

- 10 A .
e Haiigure:

a) 3HAveHMe QYHKIUN, eCHH X = —2;
0) sEAYeHwe APryMEHTA, [IPH KOTOPOM 3Haveane GpyHEKOHHE paBHOo 1.

HJana pyvaruHa f(x) =
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. Hcnonssya croiicTea GyHKOMM ¥ = X |, CpaBHETE THCAA!

a) (0,045) u (0,101) % B) (~35,1) u (-35,09)%;
6) (21,47) u (21,1997 r) (-188,1)! u (0,015).

Hcenonsaya cBolicTBa QYHKIHE i = X2, CpaBHUTE YHCJIA:
a) (0,045)2 u (0,101)2; B) (-85,1)% 1 (-35,09)%
6) (21,47)2 n (21,199)2; 1) (-188,1)2 n (0,015)2,

. Croasko TOIEK ¢ DeJOUYNACJIEeHHBMH KOODAHHATAME HMEET I'pa(bmc
bysrumMn f(x) = fx_-11?

. HocrpoiiTe rpaduK GPyHRUHA:
4 4
By=% By-—u  my=-3+_=

Hcenoneaya rpadnx GyHRONY ¥ = f(x), YRAMATe KOJUYECTBO KOP-
Hell ypaBHeHnA f(x) = 1 — ¢ B 3aBACHMOCTH OT NapaMeTpa &, €CJn

x_z,x>1;

¥= -x -1

Tx <1

Bapuaur 3

IIpnaagnexuT au rouka M(-2; 1,5) rpadury dyaxoun;

. Hafigure xoaddmonenT k, 6cau M3gecTHO, uT0 Toyka A(2; 7) npu-
HANIeRAT rpaprry QyHEOAA:
_k, _ . _ ko _kx-2
a)y =23 Y y=o3 B)y=_+2 nNy=""3
3d-2x .
Hana dyuroua fx) = o Hafiaure:

+2°
a) aHauyeHHe QVHKINHE, ecad x = —1;
0) 3HaYeHHe APryMeHTa, IIPH KOTOPOM auaverne QyHKuuH pasHo —1.

Henonssys ceoficTea QYEROAM Y = ¥~!, CDABHHTE YHCJIA!
a) (0,049)! u (0,401)%; B) (-32,1) u (-30,01)°%;
6) (14,59)! u (14,501)%; r) (-8,03)? = (0,011)7,

20



8.

Hcnoanzys cBolicTBa QYEKIMA y = X2, CPABHATE YMCJIA:

a) (0,049)% u (0,401)%; B) (—32,1¥2 r (—30,01)%;

6) (14,59 % u (14,501)3; 1) (-8,08)% u (0,011)2,

CKOJBKG TOYSK ¢ NEJOUHCICHHEIME KOOPAMEATAMH HMeeT rpadHK

5x+9?

byarnmn f(x) = ~ 12

IFocTpoiire rpadmk hyHEKopm:

8
x-1'

a)y:—%; 6 y=- Byy=2-

x + 2;
Henonwsya rpadur byaroum y = f(x), yRaxHTe KOAUIECTBO KOP-
Helt ypaeHeHHA f(x) = 1 — 24 B 3aBUCHMOCTH OT NAPAMETDA &, €CHE

2x -4
y=4x-1

s x5 0;



KOHTPOJIbHLIE PABOTHI

7‘

. BrimonguTe FeiicTBMA;

KOHTPOJIbHAA PABOTA Ne 1
laesa 1. Apobu

MogroTOBMTENbHLIA BAPMAHT

. IIpencrapbTe B BHIC Apobu:

3a a 2ab | 9 - 6x 3-x
a)3a—b Sa+bd 92 -p’ ®) —27+x2+3x+9'
yP -8y +16 5y-20 y*-20
2.4y +16 " p* +64 5
HaiiaeTe ¥ 1 y, IPH KOTOPLIX BHINOJHAETCS PABEHCTBO

4 _ oz Y
@-Da-5 a-1Ta-5

Brinoanure neficTBHA:

4 _ 3 2 -
CoxpaTuTte apods 2——2 ta” —a+l

a+1
+10.
YupocTHTe BHpaXkeHHe [2b %13 3 + 3} [2b + 2b 3) 10
¥xaxurte Bce ToYKM rpadmnka GyHKIUH y = x;—i"‘:z'“l, MMEKy-
IHE OEJOYHCIIeHERIE KOODAHHATEIL.
1 1
JloKaXuTe TOMKAECTEO — —12y X +12y xR
+ x
x-2y x+2y
Bapwaut 1
. IIpeacraBbTe B BHAE Apolu:
a) ba @ a  dab ﬁ) x+1  5x-2
a-2b a+2b g% -4b% -2x+4 x*+8
7y+35 y+5y+25 2

3125 32+ 10y + 25  y° - 25

. Hafizare x 1 y, npH rco*ropux BLIIOJIHAETCA PABEHCTBO

3a -2 - % ,_¥
(a+2)a-6) a+2 a-6

- 32
x¥ +2x% + 4x? + 8x +16°

92
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3.

2.
3’

. ¥OpocTHTE BRIDAXEEHHE

(3b+ 600 _5):(1+W]+24.

b -5 30p - 95 - 25
2 -x-24
. Haliaure Bce Touxu rpadmxa $yHKOHH ¥ = 7 HMeKo-
Uifte UeJOYHCIAeHHEe KOODAHHATEL.
1 1
+ e —
. JoxamuTe TOXKAECTBO = "isy X -1§g + £ ;yc?:y =1.
x + 3y T x -3y
BapuaHTt 2
. HpeacraerTe B BUAE Apohu:
1 1 4x 12b b+4
a - + H 6 - .
)2x—y 2x+y  4x? -y’ )b3+64 ¥ -4b+18
2 _10¢+25 ,62-30c -2
Brinoanure geficreua: £ : - .
A 2 +38c+9 c® - 27 6
Haijiaure x A ¥, OpH KOTOPHX BBIDOJHASTCA PABEHCTEO
& =X ., ¥
(a-Dia-7) a-1 -7
Coxparire pob x! - 2x° +54:c2 - 8x + 16’
x* + 32
2ab . 20b ) _
¥YnpocTHTe BRIpaKeHHe [2& + 3a b b) : (1 + yyaayTs sz a + 2b.
2
Haiigure BCe TOYKH rpauKa PYHROHN i = L:c;%’ umMen-
I —
1IHe MEeJOMHCIEHHEIE KOODIMHATEL.
1 1
HeokaxuTe TOXRASCTBO “‘Tgbm“—‘”l@ - 95%& = -1,
-2 " a+2
Bapuant 3
IlpencTaBbTe B BHAe gpob:
45 a 2, 1 ox
D) T o et b ey R e &

b 2 -3b+9 , b 4+27

-9 ' -9 3b+9°

Haitaure x H ¥, IPH XKOTOPHIX BBIOOJHASTCA PABEHCTBO
Sa+1 = X_,_ ¥

(@+2a-1) a+2 .a-1°

BrinocinnuTe JeficTeua:

93



5.

xt -1
WBref+xtr et a1

Coxparute npobeb

YopocTHTe BHpAYKEHNE

' 40x 4x? - 22x + 20
s gl 5], (1_tmommsem) g
( tor-5 0 427 — 20x + 35, T 1©

x2+x-2

Haiigure Bce Touknu rpadpuxa QyHKIUY y = » HMeolue

OeXOYHCIEHHLIE KOODEAHATEL.
1 . 1

. Tokaxurre ToxecTBO > ¥ x—y+x;y =1.

1 1

x+ y x—-y

KOHTPOJIbHAA PABOTA Ne 2

Masea 2. Uenme uucna. flenMMmocts uucen

NoaroToBuTeNnbHLIA BAPUAHT

. Haiigure Bce snauenusn a € {0; 1; 2; 8; 4; 5; 6; 7; 8; 9}, ecm:

a) 765a8 : 4; 6) 1378a : 6; B) 42a739: 11,

. OcraTox oT genenns unciaa ¢ Ha 17 pasen 4. Hafigure ocraTok oT

JeneHus ga 17 umcaa 7a — a?. IlpoeepeTe pedynnTaT IpH:;
a)a=4; 8 a=21.

. HaifinuTe Bee 3Hauenna n € N, UpH KOTOPEIX 3HaUeHNe QYHKIHE

n® -5 +9
n+1l

f(n) =

ABNAETCA HATYPAIBHRM YHCJIOM.

Hoxkaxure, uro yueno k? + bk + 6 apIAETCA COCTABHBIM IIPH JIIO-
oM ke N,

OcTaTok OT JesleHHsa HHCIa ¢ Ha 5 paneH 4, 4 OT ZeJeHHS Ea 7
paBeH 1, Uemy papeH ocTaTOK OT AedeHHdA 4Hcaa @ Ba 352

Haiigure KOAMUECTBO PASNIAYHEX HATYPANEHEBIX AeJIMTeNeH Iuciaa
10% . 114 - 125,

. Hafigure Bce Mape! LeJsIX YHCEJ, YAOBJCTEODAKINHE YDPABHEHA

x* - 3xy + 2y° = 3.
Haitnure Taxoe wmeno n € N, uro (8571 i 177, mo (3571 [ 17°+1,
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4'

7‘

Bapwant 1

. Halizure Bee sravenusa a € {0; 1; 2; 3; 4; 5; 6: 7; 8; 9}, econ:

a) 261a6 : 4; 6) 23144 : 6; B) 240139 :11.

. OcTartox oT AeneHus uucna ¢ ua 13 paeern 2, Haligure ocTarok oT

JerneHud Ha 13 uncna 8a — o, HposepsTe pesynnrar mpu:
a)a=2; 6) a =15,

Haiiaute Bce 3HayeHns n € N, npu KOTOPRIX zHAaYeHHe (PYHKIHH

_n*-2n2+3n+5
ftn) = Tt

8) LeJBIM YHUCJIOM; 6} HATYpPANBHBIM THCIOM.

ABJIAETCH:

HMoxamure, 9T0 uHcao k2 + Tk + 12 gpngeTcd COCTABHHIM IIPH JII0-
bom ke N.

. OcTaTox oT JeNleHHA YHcna a HA 3 paBeH 1, a or memeHus Ha 7

paeeH 5. YeMy paBeH OCTATOK OT JeAcHHMA uMcaa ¢ Ha 217

. HaliiuTe KONMYeCTEO PA3ANYHLIX HATYPAJIbHEIX JeluTenell Yncae

64 - 77 . 8,

HaiinnTe Bee NAps! HENBIX YHCe, YAOBASTBOPAIOIIHE YPABRHEHHUIO
x? -4y =5.

. Haitgure Taxoe wmeno n € N, uro (1711 ° 137, mo (1711 J 137 +1

(n'=1.2-8-..-(n—-1)-n).

Bapuwaut 2

. HaiigaTte Bee sHavenud ¢ € {0; 1; 2; 3; 4; 5; 6; 7; 8; 9}, ecam:

a) 32502 : 4; 6) 4231a : 6; B) 762251 :11.

. OcraToxr or geneHnd vyucnaa a Ha 11 pasen 3. Haitapre ocraTox ot

Aenennda na 11 uncna 8a — a?. IIpoBephTe PesyALTAT IPH:
a)a =3; 6) a=14.

. HaiianTe Bee 3aaueHnd n € N, Ipu KOTOpEIX 3HaveHHe QYHKIHH

3 2
_n-n"-4n+9
f (n) - n - 2
a) IEeIBIM YHCIIOM; 6) HATYPANBLHBEIM YHCIOM.

ABIACTCA:

. Toxamure, uro yneao 2 + 3% + 2 ApasAeTeA COCTABHEIM IDH JIO-

fom k€ N.

. OcTaToK OT JeNeRHSA uMCAa ¢ HA 3 paBed 2, a oT AejieEHA HA T

paseH 3. UeMy paBeH OCTATOK OT AeNleHUA 4uciaa ¢ Ha 2179
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6. HaitanTe KOMHYECTEO PA3IMYHLIX HATYPAJILHLIX JeJTHTEACH THCIA
74 8%. 0%

7. HalignTe Bce mapel HeabiX YHCeJ, YAOBAETEOPAKINNE YDARHEHHIO
4x? -yt = 3.

8. Haitaure Takoe uucao n € N, uro (1251 : 117, mo (1251) 7 11#+!
nl=1-2-3-.-n-1)-n)
BapuanTt 3
1. Haitante sce suauenna g € {0; 1; 2; 3; 4; 5; 6; 7; 8; 9}, ecam:
a) 2119a8: 4; 6) 53194 : 6; B) 54a109 i 11.

2. OcTaTok OT JesenMs uucaa 4 Ha 3 pasen 2. Haiigure ocTaToK oT
menexnd Ha 3 uucna 8¢ — a. IIposepnTe peayabTAT OIDH:
a)a=2; 6)a=17.

3. Haiiaure Bce suguenud n € N, IPH KOTODBIX sHAYEHHE DYHKIHH

n® —38n+4
f(n) s ————— gBagerca:
n-1
8) UeAHM YHCIAOM; 0) HATYpANBHEIM YHCIIOM,

4, Norxamxure, uro uncno k* + 6k + 8 apnAeTes COCTABHEIM TIPH JIO-
Gom k€N,

§. OcraTor OT feneHHA uYHCAA 4 HA 3 paBeH 1, & oT FZeJdenna Ha 7
paBeH 6. Yemy pakeH ocTATOK OT JeneHHA YHCAa ¢ Ha 217

6. Haiignre XOMHYECTEC Pa3THYHLIX HATYPAILHBIX JeanTeneil 4HCiaa
44.5%.62. 7,

7. Haiinure Bce naphl LeJBIX YKCE], YEOBACTROPAKNINNE YDABHCHHK
Ox% = 4y% = 5.

8. Hailigurte raxce uncno n € N, uro (171!):11%, mo (1711) f 11841
nl=1-2-3-...-(n—1)-n)

KOHTPONbHAA PABOTA N2 3

Mmasa 3. flelcTBUTEeNbHLIE YUCNA.
KesaapatHbie KOPHW

NoaroTosuTensHLIi BapMaNHT

1. PeminTe ypapHeHHE:
8) V8-x =3 +1; 6) (-3 +3-x=1.
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2!

6.
7.

2.

5.

Hailinute sHAYeHAC BRIPASKEHNA:

a) 63 - 3/1,75 — 0,5/348 + J112;

6) (v5 - 2) (9 + 445) - 2 J—

5) E;{b_“gu\/gﬂ—(u—s,ﬁ)(zhlg).

Viopnereopaer JaM 4HCIO J34 - 24J2_ - J34 + 24J§ HepaseH-
erBy 7xf + 58x + 13 > 07

Pacnonomxure B NOpsaaKe yOLIBAHHA THCAA
493 - 7147, 5 - V381, 8J5, 2/11, 11 ++22.
IocrpoiiTe rpadbnr byaxnan:

a) fx) = Jx-12 + % 6) h(x) = (Vx - 1)2 +2.

HMoxaxxmre HepaseHCTBO (ab + 6)[:21— + -g-) »24, ecna>0,b>0.

¥OpocTHTE BEIPAMEHHAE

1 1 1
e | i ¢, p—
V144 + 146 145 + J146 J168 + J169

Bapmant 1
Pemure ypaPHeHHe:

a) v—x = /9 +16; 6) J(-2)7 +-x = 1.

HaiigaTe spavenne BRIpAKeHH:

a)m-m-ix/@+~h—47;
6) (V7 - 3) {16 + 647) - J_

o 1L, B0 - (7 - 1)a- B

VaosnerpopsAeT JIH YHCIC JlO ~4./8 - JIO + 46 mepasenctay
5x% + 34x + 51 < 07

PacIosio:xHTe B NOPAAKE BOZPACTAHUA THCAA
185 - 8J245, 6 - 41, 219, 711, V17 + /29.
ITocTpoitre rpadhux GyaKOEN:

8) f(x) = Jx + 27 - 1 6) h(x) = (Vx + 2) -1

o7




6.

70

Joxasxure HepaBeacTBo {ab + 3)(% + %J 224, ectma>0,0> 0.

¥upocTHTe BRIpAMKEHAE

1 1 1
- +..t .
V16 + 17 317 + 18 V24 25

Bapwant 2

. Pemmure ypapueHnne:

a) J-x = J25-16: 6) J(-4P — -z = 5.

HaitawTe 3HaYeHNe BHIPAXEHUA:

a) VB + \T.28 - L J345 - i80;
6) (2-J§)2(7+4J§)+3J-12_%;

B) %{7-% + 243 + 0,25(+21 - 5)(7 + 843).

¥YaoBneTBopAeT JM YHCHO JQ - 4\{- - JQ + 4Jg HepaABEHCTBY
1122 + 26x — 73 < 07

Pacoono:kure B mopAxKe YORIRAHHA YHCIA
93 - 327, V7 -4, 5/3, 2J19, V31 + J30.
IlocTpoirre rpaduK GyHEKOAH:

A f)=Jx-2F -2 &) hx)=(x-2) -2
JoxaknTe HePABSHCTRO

(%+2)(2a+3b)>24, ecnua>0,b>0,

YIOpocTHTe BHIpAXKeHHe
1 1 1
+ +..+ .
J36 + 337 337 +/38 :}48 + 349

Bapuant 3

PemraTe ypaBHeHHE:
a) V2x +1 =42-5-1;

6) J(-5) +2x + 1 = 4.




3

. Haligure aHayeHWe BRIDAIKCHHA:

3) JQ_S‘J‘E—M-!-JI_G—;
6) (ﬁ—2)a(11+4ﬁ)_2J2_%;

)E+J55E+2J%1+1— 3 + (V5 + 1)(V5 - 8).

VaopneTpopAeT AB YACIO J19 - 6\/5 - Jlg + 6\/2._' HEPAREHCTRY
bx? + 14x + 7 > 07

PacnojosuTe B OOopAaKe BO2ZPACTAHHA YHCAA

18J7 - 9428, 5- 34, 25, 342, J7 + J11.

. ITocTpeliTe rpadur GyHKIHA:

a) f(x) = J(x -3 + &

8) k(x)=( :c—-a)2 + 2,

Y
. Jdoxaure nepanencrso (ab + 4)(% + —g—J > 24, ecnrua > 0,5 > 0.

. YOpoCTHTE BHIPAKEHNS

1 1 1
+ Forot ——.
V36 + 37 /37 + /38 V48 + J49

KOHTPOSIBHAA PABOTA N2 4

lmaesa 4. KeagpaTHble YPaBHEHUNA

MogrovoBUTONbHLIA BAPpWAHT

. PemuTe ypaBHeHHMe:

a) 8x2 - 4x =0; 6) 3x2-4=0; B)3x*+4=0.

. PerunTe ypanHeHHe:

a) 8x - 5x — 2 = 0 (;mo obmeit dopMye);

6) x2 + (2 — a)x — 2a = 0 (no obmeii Gopmye);

B) 3x* — 4x — 7 = 0 (;mo dopmye KOpHell KBAAPATHOTO YDABHEHUA
C YETHRIM BTODPhIM KoaddbrrpeHTOM).

HAnuna opaMoyroapEUKA Ha 6 cM Goabime ero WMpHHM. [locne
TOTO KAK JJVHY yBeawyway Ha § cM, a mApAEy — Ha 12 oM,
nnomaisk NpAMOYreIbHHUKA YBeJHunnack B 3 pasa. Haiiaure me-
pHMeTp IPAMOYIrOJNBHAKA ¢ I€PBOHAYAIEHEIMH DA3MEDAMH,
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3‘

6.

Opun u3 kopuetll ypassenua 9x2 + 3x + ¢ = 0 ma 1 MenbIIe gpy-
roro. Hafinure ¢.
9a® - 9a + 2

YHDOCTHTE BBEIpAJKEHHE m

H HAHZUTE ero sHAUYCHHE

opH a = —6, b=§.

Mexay KAKMMH IETLIMH YHCAAMH HAXOAMTCA KaMIHH KopeHL

2x -1 3 1

VpaBHeHNnA 4x”—9-2x+3+§_0?
MacTep 1 yueHHK, paboTAS COBMECTHO, MOIYT BRICAHHUTH 3a1A-
Hue 3a 6 u 40 MmuH. Eciu cHagana 6yger paboTaTh TOIBKO MacTep
H BHIIOJHAT IOOJOBHEY 38J6HMS, a4 3ATEM er0 CMEHHT YYeHHK H
BHIIOJIHHT OCTABLIYIOCH 9aCTh SajaHHA, TC 3adaHne Oyaer EWNOJ-
HeHO 34 145 w. 3a CKOJIBKO 4aCOB MOMET BHIOOJEHTh 3aJaHAe Mac-
Teép H 3a CKOJBKO YIEHHK, paboTaA oTAeNbHO?

BapuwauTr 1

Haiiante MHOMKeCTBO KOpHeit ypaBHeHMA:
2)3x* +x=0; 6) 2x2 - 9 =0 B)2x2 +9=0.

Pemmure ypapHeHHe!

a) 3x* - Tx + 2 = 0 (mo oBmeli dopMmyre);

@) x2 + ax - 2a? = 0 (wo oGmeit dbopmyre);

B) 3x% + 2x — 5 = 0 (mo bopMyre KopHell KBAAPATHOIO YDABECHAA
¢ YETHBIM BTOPHIM KoahdHUIueHToM).

JInuHA TpPAMOYTOJBEHKA BTpoe Ooablue ero mInpuakl. Ilocae Toro
KAK AJMHEY IPAMOYIOJLHMKA VBEAMYMAM EA 5 CM, & INMDHHY —
Ha 10 cM, ero naomaas yseanuuaacs B 4 pasa, Halizure mepu-
MeTpP NePBOHAYANBHOrG IPAMOYIOJILHAKA.

IIpr xaxoM 3HauYeHAH ¢ ypaBEenne 5x° — 14x + ¢ = 0 uMeer Kop-
HH, OAAH H3 KOTOPHIX B 2,5 paza Goabme gpyroro?

8a2 +2a-1

Y T
TPOCT. BRIpAKEHHE 1—dar s »—1a

H HallJATe ero sHAYEHHAES

npna=-3,x=§.

MeXAy KaKAMH LEJHMH YHCIAMH HAXOZUTCH KAMKAHIHA KOPeHb

2 Ze+l 1 _
VPapHeHHA 2x+5_4x2—25+§"0?

. Hs nyaxTa A B nyHKT B, paccroaHne mMexay KoTophimnu 80 Ewm,

oTOpAaBMACA BexocAneaucT. ONHOEPeMeHHO HABCTPeUY €MY H3
oyekTa B oTrmpaEmnca motommkiamncer, Besocumenwer npubein B
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2.

nyyxT B yepes 8 u mocsle Hx BCTPEYH, 4 MOTONMRIACT NpHOGHT B
nyrkT A wepes 1 4 20 mun nocxe serpeun. Ha KaxoM paceToAHER
OT MYHKTA A NPOH3OILIA BeTpeda?

Bapwaunt 2

. Haiigure MHOMXKECTBO KOpHel ypaBHeHHA!

A 2xP+x=0; 6)dx2—T=0; B)4x*+ 7=0.

. Pelmnre ypasHeHHe:

a) 3x2 + Tx + 2 = 0 (no obmett popMye);

G) 22 — ax — 2a% = 0 (no obmeit hopmyne);

B) 3x% — 2x - 5 = 0 (no dopMyne KOpHe# XKBAAPATHOrO YDABHEHHA
C YeTHHIM BTODBLIM KOHUIIIIeHTOM).

JnHHA IpPAMOYTOARHEKA Ha 5 c¢M GoMbllle CTOPOHRI KEAJApaTa, a
€ro IDUpHHE HA 3 ¢cM Gojablue cTOPOHBI KBazpaTa. HaliauTe me-
PUMETP IPAMOYTOALHHKA, eClIH ero IIomanbk B 1,6 pasa GoJsblne
MAOMIAAN KBAJDATA.

IIpn xakoM sHadennn ¢ ypasuenue 2x% — 15x + ¢ = 0 uMeeT Kop-
HH, OJHH M3 KOTOPHX E 1,5 pasa MeHbIIe gpyroro?

182 + 3¢~ 1

m’m H Haﬁnn're er0 3HAYEeHHEe

VopocTuTe BHIpaXkeHHE

ope ¢ = —8, y=%.

Mekay KaKHMH OEABIMM YHCIAMM HAXOIATCH KAXKAHIN HODEHB
2 1 3x -4
ABHEHIA - =

e 0w ~1 97 -6x o i6n O

H3a oyakT0B A 1 B OZHOBpPEeMeHHO HABCTPEYY APYT APYTY OTIpA-
BHJINCE ABA BeJocHIenucTa. IIpm BeTpede OKAZANOCH, YTO Iep-
Beilf Opoexan Ha 6 KM MeHbme BTOpOTO. IIpoAc/Kas ABMKeHNe,
NepPBHIil BeaocunenwcT Npubsln B OYHKT B uyepez 2 u 24 MuH no-
c¢ne Berpeyn, a BTOpoil npu6wi B OYHKT A uyepes 1 v 40 MuH mo-
clie BeTpeun., Ha KaKoM paccTOAHHMM OT IOVHKTA A IDPOHBOHIIA
BeTpeda?

BapuaHnt 3

Haifianre MEOMeCTEO NopHel ypaBHenus:
a) Tx:+ 9 =0, B6) Tx*-9=0; B) Tx2+9=0,

PemnTe ypapHeHHe:

a) 4x? + 11x — 3 = 0 (no ofmieit dhopmyrne);

6) x2 — (8a + 1)x + 2a? + a = 0 (no obmeit dopuyne);

B) Tx? — 4x — 11 = 0 (no dhopMyne KopHeit KBaJPaTHOTO ypaBHEe-
HHA ¢ YeTHEIM BTODHIM KO3DOMHIHEHTOM).
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3.

7’

2'

4.

ITepuMeTp npamoyroapHUKS paBeH 98 ©M, a ero JHAroHaTL —
41 cm. HaifauTe naoimags mIpaMoyroabHHKA.

IIpu karkom zHaYeHAH ¢ ypaBeenue 4x2 + 8x + ¢ = 0 uMeeT KOpHU,
OOMH H3 KOTOPRIX Ha 3 Gonbime gpyroro?

Ba? +2a -1

¥HnpocTUTe BEIpAYKEHAE 1-doc+ 2 - 4a

H HaHJHTe ero 3HaA4YeHHe

npu @ = -3, x“-%.

MesxIy HaKEMH DEALIMH 9HCIAMH HAXOIHTCA KAMALIE KOpeHb
2

ypaRHeHns x x+2 8x +3=0?

6x+2 1-3x 1-0x2

JdBe MAIMHHHCTKH, paloTad COBMECTHO, MOTYT NEpeHedaTaTh py-
KoHuCH 3a 4 gHA. Ecim Gl 0gHA U3 HEX NePenedaTaia OOJOBHHRY
PYKOOACH, 8 3aTeM BTOpad OepenedaTasa Onl OcTaBIIyIOCcs YACTD,
To BCA pafora Onina Oul 3axomdena 3a 9 gueil. 8a kakoe BpeMsa
KasXgafd MAIIAFACTKA, pafoTas OTAeNLHO, MOXKET HEepPenedaTATh
PYKOOHCEH?

KOHTPOJILHAA PABOTA N2 5

rnaea 5. HepaBeHcTBa

MoAroTOBMTENbHLIA BAPUAHT

. Pemmure HepaBeHCTEO;

a)2x—-1>x+1; 6)2x-3<38x+ 2; B)2x~1>2x + 3.

Ilpu xaxux 3EaveEMax nepeMeHHo#l x rpapwmk dysknum f(x) =
= -3x2 + 2x + 13 pacmomoskeH He HIMXe, ueM rpadbuk GyHKIHKH
2(x)=(3x + 5)(1 - x)?

. Pemiare cacTeMy HEPABEHCTB:

2x -4 > 1- 3x, 2x -4 >1-3x,
® 2x—4 > 3x + 2; 2x +4 > 3x - 2.
Pemnre HepaBeRCTEO:
a)|8-2x|<1; B) |3 - 2x| > B;
6) |3 - 2x| < 0; r) |29 - 31lx| = —-113.

. YRaxATe HA KOOD.!IHH&THDﬁ IJIOCKOCTH BCE TOUKH, A0CIKFCCEI KO-

TOPEIX YIOBIETBOPAIOT HepaBeHCTBY —2 < ¥ < 3, ODAHHATH — He-
pasencrsy |y + 1| < 2.
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6.

8.

1,

IIpm KaKwx 3HAYERRAX napaMeTpa b xopeHb ypasHeHHA 2x + b —
— 1 = 0 MeHmIe, 9eM KOpeHb YpaBHeHAA 2x — b - 5=3b— x + 47

HaiiguTe Bce 3HAYEHAA X, YAOBIETBODAIOIINE YCIOBHAM
-3 <2x-1<¥%,
xs -1,
x 2 3.

Pemunte ypasrenme |2 — |3 — x| =13 — x| - 2.

Bapmanr 1

Pemure HepapeHCTBO:
a)2x+3>x+1; 2x~-1<5x+1; B) 3 — 2x > —2x.

Ilpu Kax@x SHAYEHMAX TepeMeHHOM ¥ rpadwmr dyHRUMH f(x) =
= 2x%2 — 3x — 11 pacnososkeH He HHXKe, ueM rpaduk QYHKIHK
glx)=(3 - 2x)(1 — x)?
PewinTe cECTEMY HEePABEHCTE:

3x+2>1-x, 8x+2>1-x
a) Be-1>4x+ 2 3x+4>4x-1.

PemnTe nepapeHCTBO!

a)|4 - x| <8; B) [4 — x| > 53

6)|4-x|<0; |4 - x| > -8.

YramuTe HA KOOPAHHATHON NIOCKOCTH BCe TOUXH, AGCHHECH KO-

TOPRIX YAOBJETBOPSIOT HEPABCHCTEY —8 % X % 2, opAMHATEI — He-
paBencTRy |y — 1| < 2.

IIpn Kakux 3EAYCHNAX HapaMeTpa b KOpeHb ypapueHna 2x - b=17
oxbloe, 9eM KODEHL ypaBHeHudA 3x + 5b = 117

Hajlimrre Bce 3HaveHUA X, YAOBAECTEODAIIINEG VCIOBHAM
-3x > -12 + x,
x < =2,
x »1,
2x +1> —x - 10.

Pemnute ypasnenne ||2x - 3| - 1|=1 -3 - 2x}|.

Bapuwaunrt 2

PelmnTe HepaBeHCTRO;
a)2x+1>x+ 3; G 2x+3 < 4x - 2; B) 7T - 3x > —3x.
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. Ilpu ®RekRWUX 3aHATEHHAX DepeMeHHoH X% rpadmx dyHrunu f(x) =

= -4x® — 3x + 22 pacnosoMeEH He Buie, eM rpadbHK GYHKIUH
8(x) = (8 + 4x)2 - x)?

Pemmre cucreMy HepapeHCTE:
2x-4>1-3x, 2x -4 >1-3x,
a 2x-4>8xc+ 2 2x +4 > 3x - 2.

. Pemnte HEpABEHCTBO:

a)|3-x|<4; B) |3 - x|=5;
6)|3-x|<0; 3 - x| = -2.
YKaKuTe Ha KOODANHATHON NJIOCKOCTH BCe TOYKM, aOCHHCCH KO-

TOPHIX VAOBNETEOPAKT HEPAREHCTBY —3 < X % 1, OpAMHATH — He-
paBeHeTBY |y + 2| < 8.

Ilpu xagux sEaveHnsx napaMerpa b KopeHEb ypapHeRnd 4x + b= 3
fosasine, yeM KOpeHbk YDABHeHHA Hx — 2b = 77

HaliinTe Bee 3HaUEeHNA X, YAOBJIETROPAIOLIHE YCIAOBHAM
4x=-5> -2+ x,
x < 2,
[x > 6,
-4x +19 > —x - 5.
Pemure ypasuensue [|2x — 1| - 3| =8 — |1 - 2«|.

Bapuaut 3
Pemmite HepaBeHCTBO:
ay2-3x>3—x; 0)2-3x25-3x; B)Sb—x>-x-1.

IIpm KakuxX sHadeHHAX TepeMeHHoHl x rpadur dyHREHH f(x) =
= 3x% — 3x + 4 pacmojoReH He BhIme, 9eM rpaduK GYHKIHN
gx)=1(2 - 3x¥1 — x)?

Pemure cucremy HepaBeHCTE:

5x -8 >2+x, {5x—3>2+x,

Bx+1>6x+5 52+1>3x-1.

Penrnre HepaReHCTEO:

a) |1l - 2x| < 5; B} {1l -2x| > 1;

6) [1 - 2x| < 0; rn|1-2x>3-n=

YKa)KHTe Ha KOODAHHATHON IJIOCKOCTH BCe TOYKH, aGCIHCCHI KO-

TOPBIX YEOBJAETBOPHIOT HepaBeHCTEBY —1 € x < 2, oOpAUHATH — He-
papemcTBy |y + 1| < 3.

a)
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6.

7.

Ilpa KAKHX 3HAYEHHAX MapaMerpa b Kopens ypapHeHHA Hx - 2b=3
fonbide, UeM XOpeHk ypaBHeHua x + 2b =17

HajigaTe Bce sHAYEHUA X, YAOBJETBOPSIOMME YCIOBHAM
8 —-5>2x+85,
2x+4<0,
[x -321,
2x -3 <3+

. Pemmure ypasHenne |x — 3| - 3| =3 - |8 - x|.

KOHTPOJIbHAA PABOTA N2 6

MlNaea 6. CrteneHb ¢ WONbIM NOKa3aTenem

MogroToBMTENbHLIK BapuaHT
Brelaucanre:

8) (“5‘)—5 (=B E) (5% +3%)- (L - (-3)°)

-

. ez Y
6 T4 r) [(...(((-1)») ) ) J,menéz-

YOpocTHTE BRIpSIKEHHE:

@y? @y,

-1
grt 1 gn . 40
) e 9 5w (&)
. Bumecure 3a cKoOKY CTeleHs ¢ HORMEHBITHM HOKA3ATENCM:
a) a”% — 24% 6)a?- 2a% B) % — 2a73,

IpeacraseTe B cTAEARPTHOM BUZe yucao a = 0,00051 - 107 u naii-
AWTE ODODAACK YHCJIA:
a) a - 10'5; 6) 0,0001 - a; B) 0,01 . @2

. Nnoruocre Bosayxa upu T = 0 °C pasna 1,29 - 1072 r/em®. Hai-

JUTE:
a) Maccy BO3ZYXa B OyCTOH ANTPORO# KopoOKe ANA COKa;
G) 0bbeM eMKOCTH ¢ MaccoH Bozgyxa 2,58 xr.,

VnpocTuTe BRIpANKEHHE: \ 35
a) (yl-(x+pl- [%J-lz 6) ([a - x]_ - %[a —xzx}_ ] )
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Bapuwant 1

. Buraneanre:

o (-3 o w [(5%]4 + [5-§]4] (25 + (1),

-3 2
& 20 . 45,
) -8y’
¥YnpocTuTe BHIpasKeHne:
Y2, (- -2 2y!
a) &)@ g (_%) (a_u] ,
(a Y2 (g 1) 36 b
Buiaecure 3a CKOOKY CTEIeHb ¢ HAUMEHBIINM NOKAZATENeM:
a) a’l - 3a% 6)a! — Ba%; B) ¢ — 3a°3,

IIpeacTaBhTe B CTAHZADPTHOM BHIe wHeao a = 0,0075 - 10" u nait-
JHTEe TIOPAKOK THCJA:
a) a - 10'% 6) 0,00001 - a; B) 0,001 . 42,

. TLnoTHOCTS Boaayxa opr T = 0 °C pasna 1,29 - 107® r/ce?®, Habigu-

Te MACCy BO3AYXA B OycTod KAaccHOl KoMHATe, €CHN ee PA3MepEl
12,156 1 3 M.

. YOpocTHTe BRIpAKEHNE:

4R+l _4n [ 5 '1‘ [a-l_lJ'l
T '[w")’ O]

BapwaHTt 2

. Buymcanre:

2) (—%f (-4 ) ([3§] " [13)'2] (3,4 - (-1)°2).

6) 3%.9%
“2n? '

YopocTHTe BHIpANKEHAE:

) (a—z)—«l (as)-z . 6) (30-1) -2 [ a )-l

(@3 : (@ 1)’ a2 ) \TzEeb)
BrizecuTe 38 CKOOKY CTEIEHDL ¢ HAMMEOHLIIHM MOKABATEJIEM:

a)al + a%; 6)al+at B)a +a™.

TIpeacTaBbTe B CTAHZADPTHOM BHAe TueA0 ¢ = 0,00087 - 1012 u mai-
AuTe DOPANOK THCJA:
a) a - 10'%; 6) 0,001 - a; B) 0,0001 - a2,
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. IInoTHOCTH BO3ayxa mpm T = 0 °C pasua 1,29 - 107® r/cM®. Haitnn-

Te MACCy BO3RYXA B MYCTOH KJAACCHON KOMHATe, €C/IH €8 PAasMepE
14, 20 m 3 M.

¥YnpocTuTe BRIpaXKeHHE:

yrsier (2 Yoo o (1ea)
¥ tl2er) 1-a%) "

BapuaHT 3

. BEIYHCAHTE!

) [—2—{1)_3 2% ®) [(22]'1 + (33)] (L8P + (D).

58 .252
6) (-125)2°
¥YopocTaTe BHpaKeHHe: " o
g @@ g (_ﬁJ . [11) ,
(a—z)—l : (a-z]a’ 3p3 844
BrizecuTe 38 ¢KO6KY CTEOeHL ¢ HAMMEHLIIIHM IOKASATENGM:
a) a® + Ta% 6} a3+ Ta5; B} a® + Ta™®.
IIpencTaBskTe B cTAHAADTHOM BuAe yHeno ¢ = 0,00073 - 10 & waii-

IUTe NOPAAOK UNCIA:
a)a - 107; 6) 0,001 - a; B) 0,000001 - a2,

. IInorHOCTH BO3ayxa mpn T = 0 °C pasua 1,29 - 1072 r/cM®. Haitgua-

Té MACCY BO3AYXA B NycToil KIaccHOH KOMHATE, €CAH €€ PA3MeDH
10, 18 m 3,5 M.

¥YopoceTuTe BHpAXEHHE!

atl . an n -1 -1 —1 -1 -1
N CET A R
157+ 3 ap? a+b

KOHTPOJIbHAA PABOTA N¢ 7

Masa 7. Gynkumn n rpadpvxn

AoaroToRMTenbHLIA BAPUWAHT

. ITo rpadmky dyERDUYN § = f(x), HaofpaKeHHOMY HA pHCYHKe 4,

HalixATe:

a) D(f);

6) synn GyEROPH;

B) HARGONbIIee H HaMMeHEIITee 3HAYEHUA (DYHKIHA;

r) E(f);

R} IDOMEKYTRHE SHAKOMOGTOSHCTBA.
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7.

L/

10

8

4

i

EIEIEIE: —

y.L 2_| 4 6_L 8 %]
/- 1

T

Pac. 4

Hatinure paccTosHue or Touku M{a; b) rpadura pyERUMH ¥y = f(x):

a} ao ocd abeouce, ecma f(x) = % Ha=23;

6) a0 ocu OpANHAT, ecau f({x} = % Hb=-3.

IHocTpoiare rpadbux pyrxuuu y = flx — m) + n, ecnu:
a)f(x)=lxl,m=38,n=1; B)f(x}=x, m=1,n=-2.

6) f(x)=%, m=-2,n=3;

B opHolt cHcTeMe KoopAMHAT nOCTpoiTe rpaduxm QYHKIHI

f(x) = 8x '17 u k(x) = —x + 7. Hafigure afcnuccnl Tover Iepe-
€ —

CRYeHHA STHX IpadHKOB.

JokakaTe, YTO ecaH KOOPPUINEHT NPOOOPLHOHANBHOCTH HYHK-
k
uun f(x) = < HOJOKATENLH, TO FA4d X; < Xz < 0 CIpABEATHBO He-

paseHcTBO f(x,) > f(xa).

danumuTe ypasHeHHA ocefi cHMMeTpHH rpadaka GYERKITHHL

2x+ 6
x+2°

ay=5—-2x + x% 6) y=

Pacnonoxare B mopagke sospactamus umceaa (—5,2)7, (-5,2)73,
5,3)2, (5,2)1, (0,52) u (0,52)2.
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5‘

Bapuwanr 1

. Ho rpaduxy dyuruun y = f(x), Ha06pa)KeHHOMY HA DHCYHKe 5,

HaliguTe:
a) D(f); B) HyJH QyRKOAM;
6) E(f); I) IPOMEIKYTKH 3HAKOMOCTOAHCTEA.,

. Ha#iaure paccrognue or rouxu M(a; &) rpaduka dyeronnm y = flx):

Tx -3

a) ao ocu abcumee, ecan f(x) = popenr na=-2;

6) A0 oCH OPAHHAT, €CJH f(x) = '_2:__;13 ub=2.

. IlocTpoiire rpapur pynxoun ¥ = f(x — m) + n, ecom:

a)fx)=lf,m=-2,n=1; B) f(x)=x%, m=-2, n=-2.
6) fx)= -2, m=2,n=1;
B ozEel cHcTeMe RoopOMHAT DOcTpoiiTe rpadukn GyHKOHE

flx) = itf " h(x) = x + 2. Haitanre abenmeckl To9ex nepecede-

HHA 9THX IPAPUKOB.

Horaxute, uro ecnau KoshdHIHEeHT NPOOCPIACEANLHEOCTH GyHK-
nuu f{x) = % OTpHOATeNIeH, TO AAd X; < X3 < 0 copaseznaupo He-
paeeHCTEO f{x,) < f{xs).

[
10
\I
J! 4 ) 10__12_t
Jo | 5| 14 lof [O] i X
H £).
.

Puc. &
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. SalHIIMTe YPABHEHHUA Ocell CHMMeTpHH rpaduKa QyHKIIN:

a)y=x+4x + 8; 6)y=?:22.

. PacnosokuTe B mopsAre BospacraEma duceaa (—2,5)7%, (-2,5)7F,
(2,72, (2,5)1, (0,25) m (0,25)2.

Bapwmanr 2

. ITo rpadury ¢pyaxkouu y = f(x), nsobpaxerzoMy Ha pucyHKe 6,
HalnHuTe:
a) D(f); B) HYAU PYHRIUH;
6) E(f); I') IPOMEXKYTEH 3HAKOIOCTOSHCTEA.
. Haiianre paccroanue oT ToukH Ma; b) rpadnka GyHKIHH ¥ = f(x):
a} go ocH aGoumee, ecan f(x) = %
12x - 3 _

——35 ¢ b=2
. IocTpoiiTe rpadur dyaruuu ¥ = f(x — m) + n, ecam:
a)f(x)=lx,m=2,n=-1; B)f(x)=x*, m=-1,n=2,

6) fW=-2, m=-2,n=1;

ua=-2

G) oo ocH opaumAaT, ecau f(x) =

. B opHo#l cHcTeMe RoopomEEAT nocTpoitte rpadbukn GyHERUHBHR

f(x) = i tf u h(x) = x — 2. Halixure acnuccsl Touek mepeceue-

HHA 3THX TpAGHKOB.

g4

1

o—1—0—0

|
[+ -]
|
\ o
|
0
[
b
-
-
| ¥

Puc. 6
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50

Joxasxxute, 9T0 ecau Kood@HIHeHT TPONOPIAOHANEHOCTH BYHK-
neEn f(x) = % HOJGEKHTENEH, TO AL X; > X > 0 cnpaseaauso He-
paBeBCTEO f(x,) < f{xy).

SannmnTe ypasHeHHAA ocell cuMMeTpHM rpadmKs dyEKIAN:

3x -2
x-2°

a)y=x—-4x + 3; 0) y=

. Pacnonoxure 8 mopaaxe sospacranus umena (—3,1)7, (—-3,1)73,

3,2)2, (3,1, (0,31) u (0,31)%.

BapumaHT 3

Ilo rpaduky GyHKOHMH ¥ = f(x), H300pAKEEHOMY H& PHECYHKe T,
HaliauTe:

a) D(f}; B) HyaHu GYREKIHA;

6) E(fx; r) DPOMEXRYTKH 3HAKOMOCTOAHCTEA,

HaiigaTe paccroanne or rouxu M(a; b) rpadmka yuroan ¥ = f(x):
4 - 3x

x+38 na=3

a) ao ocn abcnmec, ecau f(x) =

6) 1o ocu opAMHAT, ecNH f(x) = t_ 3% ub=-2.

+3
[ Tk
10+
8
’ [
Jg | Jg | Y4 |}l2(O 2 14/l 6.1 8 |10 l121%
12
16
I

Puc. 7
11
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6.

7.

ITocrpoiite rpadux dyuruun y = f(x — m) + n, ecnu:
a) flx)=—x, m=-2, n=1; B) f(x) = -2*, m=-2, n=-2.

6) fr)=-S, m=2,n=1;

B opnoif c¢mereme xoopammEaT mocTpoiiTe TpabmkK GyEKOMI

_4x -6
flx) = ——

deHNA 9THX I'padHKOB.

u h(x) = x + 1. Haitgure aGenimecht Touek Iepece-

HoKasHTE, YTO ecAH KoapPHIHEHT OponopUUOHANLHOCTE QYHK-
uuH f(x) = % OTPHIATENIEH, TO LIS X; > X3 > 0 cnpaseasueo He-
paBeHCTBO f(x() > f(x;).

Banumure ypapHeHHA ocell cHMMeTpHH rpadHKa GYHKIHMH:

. . =4—3x
ayy==x 6x-li-7, 6) y 3"

Pacnonoxure B nopagke sospactanns gmcaa (—2,5)71, (-2,5)7,
(2,7)2, (2,5)7, (0,25)" u (0,25),

UTOINOBAA KOHTPOJIbHAA PABOTA

MoaroToBUTENLHDLIA BAPUAHT

. Pemiure yparHeHHe

Ax+2)=flx -2+ 4, ecrm fix) =8+ 2x + x*.

. H3BecTHO, uTO IpK AedeHHH HA 7 uHerao ¢ AaeT ocraTok 2. Kakoit

OCTATOK NOAYIHTCH LpH ZeJeHuM Ha 7 wmena 267 — 3a + 47

. HocTpoiite rpabuk byaxmmn f(x) = 2 - Jx2 +2x +1 = yka-

JKHTE:

a) Hyan QYHKINN;

6) o6uacTs onpegenenns QyHKIHH;

B) obsacTh sHAaMeHNH QyHKIIN;

I') OIPOMEXKYTKA 3HAKOIOCTOANCTEE (DYHKIHU.

4, le{ KAKHX IeJBIX SHAaUYSHHAX IapaMeTpa ¢ KOopeHb YpPaBHeHHA

X — 2 = agx + 8 ABAAETCA:
a) OeARIM YHCIOM; 6) EAaTYDAJIBHBIM YACAOM?

. HalfianTe HanGoaLIllee uesaoe SHCAC, He NPEBOCXONAilee 3HAUE-

£(1+ ¥3) - (1 - V3)
£(1- J3) +7(1+43)

112
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19.

11.

12,

3.

. IlpeacraBsTe Apolh

. Haiigure Bce OeJOYUC/IeHHEIS PEITEHUS YPABHEHNA:

a) xy = 2; G)xy +2x=y + 4.

13x + 4
Bx2 +x -2 .
SHAMEHATENH KOTODBIX ABJIATCH ABYYNEHAMH IIEpBOIl CTENeHH
¢ HNeNuRME KoodPHITHeHTAMH.,

B BHAEe CYMMEI AERYX ngpobeii,

. HalliuTe 3HaveHHe BEIDAKEHH

a’+8 2 i
(334-4324.4“_&_'_2]'(&—2)2 opu a = —3.

. JoxaxxnaTe, 4To Hpu mw0bom n € Z 3HAYEHHE BRIDAMKEHH:

a) 3n% + 5n + 2 xpatoo 2; 6) 2n®* + Tn — 8 kpaTtmo 3.

WarecTHO, YTO YHECIO ¢ IPM JIGTCHNN HA § ZaeT octaToX 4, a opu
JeneHuu HA 3 — ocraTok 2. Kakoii ocraTor moxyumrcda mpu ae-
JIeHHH 3TOro qpena ma 15?

HaiiauTe HanbGonpiee 1enoe oOMOMHTENBHOR PEMIEHHE CHCTEMEI

}J:_l
x+1 L

x-1 _=x+1 1
3 “"5 15

Ha cTpoMTenbcTBe XenegHol Aoporn paborann ase Gpurafgml.
Ileprasn Opuraga esxegHeBHO TPOKJAANEIBANA HA 40 M nyreit Gors-
mie BTOpoi N nponoxmaa 270 m nyrei. Bropas 6paraga paGora-
na He 2 guA Soapwme u npoaxomina 250 M nyreil. CRonsko grEe
pafioTajia Kanaa 6purana?

BapuwanTt 1

. PemuTe ypaBHeHHE

flx+ 1)+ flx— 1) = x*, ecam f(ix) =2x + 22 - 1,

WaBecTHO, YTO OpH AeJeHAH Ha D uncio ¢ gaer ocratok 3. Karoit
OCTATOK MOJYUMTCSA IPH AeJeHHH Ha 5 uyncna 2a2 — Ha + 47

Tocrpoiite rpadhur dyarmam f(x) = x°* —4x+4 -3 u yra-
smuTe:

a) HynaH GYHKIMY;

6) ofracTnL onpefenenus QVHKILIH,

E) ofstacTh 3HA4YCHHH DYHKITHE;

T') DNPCMEXYTKH SHAKOHOCTOAHCTEA PYEKOHH,

. IIpu rRarRAX UeNBIX 3HAYEHHAX NApPAMETDA P KODEHB YDPABHEHENS

x + 3 =5 — px Asxgerca:
a) UeJbIM IACIOM; 0) HATYpANLHEIM YHCIOM?
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5.

9

10.

11,

12,

. IIpexncraBrre Lpodn

Haﬁ,u;me nanﬁonbmee oeJaoe IUC/o, He mpeBoCXoJAmIee 3HAYWE-
f(z + J5) - {2 - )
1(2 - J5) + f(2 + VB)

HHUA BHIPAYKEHHH roe f(x) =5 — x2,

. Haiiimre Bce nenouHc/IeHHES PellleHUA YPABHEHH,

a) xy = 4; 6) xy + x =2y + 6,

;2'%-_77:5 B BHIE CYMMH OBYX Apobeii, 3Ha-

MeHATeNM KOTODBIX ABIAKTCA IABYWICHAMH HEPBOH CTeneHH C
neJNMi KoabGHuIHeHTaAMH,

. Hafigure sHateHHe BEHMDAKEHHA

[ 3! 0q% - g

2
. -2 =2
9a2+3a+1+27a3—1)'(3a+1) e g

3 L]
DokamuTe, uTo Opu XioboM i € Z sHAYCHHE BLIDAMCHMA!
a) n? — 5n + 2 xparuo 2; ) n® + 2n — 3 xparHo 3.

HaBecTHO, 4TO YACH0 @ TpH JeleHUH HA 7 JaeT OCTATOK 4, a mpu
OeneHuM Ha 3§ — ocratrok 1. Kakoit ocTarok nomyumresa mpu ae-
JIeHHH 3TOI'0 YHCaA Ha 217

Haiiaure HaubGosblnee Helloe ODOAMKATEALEOE pelIeHue CHCTEMBI

x-1
x-4<1 i

2x—0,5>§-1,5.

JlBa sKCKaBaTopa, paGorad COBMECTHO, MOTYT BHIPBHITL KOTJIOBAH
3a 48 u, 3a KaKoe BpeMsA KaKILIH M3 HHX MOYKET BHIPHITH KOT-
JIOBAH, paboTasd B OTASNBHOCTH, €C/H NEPBOMY HYXXHO IZJIA STOTO
Ha 40 g Goapme, yeM BTOpoOMY?

Bapwanr 2

. Pemmure ypapHeHne

flx+ D+ flx -1 =x2-2, ecan f(x) = x2 - 2x — 2,

H3BecTHO, YTO NPH OeJeHHHE Ha D YMcIO a naeT octarok 2. Kakoii
OCTATOK IIOJIYYHTCA OIPH AeJeHWN Ha 5 uncna 3a° — 2a + 67

. Tocrpoitre rpabux GyExuAn f(x) = x? +4x +4 -1 u yka-

JKHTE:
a) HyNMH GYHROUM;

6) ofaacTe onpegeeHRA QYHRIAN;

B) o0JacTE sHAvEHMIT QYHKINH;

I'} NPOMEIKYTKH 3HAKOIOCTOAHCTREA PYHKIIHH.
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10.

11.

12,

. IIpeacraBrre xpobn

. IIpH KaKHX NMeJbIX 3HAYEHUAX OapaMeTpa b KOpeHb ypaBHeHHA

bx — 1= x + 4 asaaerca:
a) HMeJHM 4HcaoM; 6) HATYPANBHLIM YHCIOM?

. Hajizure HauGoXbmmee megoe IMCI0, HE OPEBOCXONAIIEe IHAYE-

e+ V1) -fla-V1)  oon_ o
-+ rlar ) TP

Hajianre Bee meaouncIeHNnLIE PEIIEHNA YPABHEHH:
a)xy =% 6)xy + 2y =38 - 3x.

HHH BBEIDAMKEHH A

Sx -1
22-x-2
MEeHATeNH KOTODhLIX ABRIAKTCA ABYUICHAMH OEePBOA CTeOEeHH ©
HeJHME KoadpPHIeHETaMH.

E BHAE CYMMBE! ZBYX Apobeii, zHa-

. HaitauTe aHaveHHe BHIpayKeHHA

(8a3—2a 1

. - 1y-2 = \
Ba® +1 +4a2-2a+1]'(2a 1y* mpu ¢ = 0,75

. Joraxure, 4To npy awbom n € Z sHAYCHAE BHIPAKGHA:

a) n® + 3n — 2 xKpaTtHo 2; 6) n® — 4n + 3 paTHO 3.

HzpecTHO, UTO YHCAO ¢ IPH JeNeHHN HAa 7 Jaer 0CTaroK L, a mpu
AeneHMH Ha § — ocTarok 4. Kakoii ocTATOK moxyumuTes npu Ae-
JEHHH 3TOr0 YHciA HA 357

HailiaaTe HaHMeHbMEE LEI0¢ OTPHIATEILHOS DEIIEHAE CACTEMEL

2x—l(x+2

2 8 ’
2x +3 r 1
3 " 1t%

Aee TpyOm1, paGoTas ogHoBpeMenHo, HanoaamaH Gaccelin 3a 12 4.,
Ileppas TpyGa, paboTad B OTAeALHOCTH, HATIOAHAET Bacceiin Ha
18 u GHcTpee, yeM BTOpanA. 3a Kakoe BpeMA HANMOJHAeT Gaccelim
BTOpAR TpYGA?

Bapunant 3

Pemnre ypapHeune
flx = 1)— flx + 2) =22, ecan f(x) = 2x + x%.

. HaBecTHO, uTO IpHU genenmn Ha 13 uncao a aaer ocraTok 3. Ka-

koll ocTaToK mONYYHTCA HPH AeneEdH Ha 13 guena 242 + 2a + 17
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5

10.

11.

12

. IIpeacraBrre ApoGnL

Ilocrpoiite rpadux pyuruun f(x) = V4 -4x +x? -1 u yka-
FHUTE:

a) Hyan QyHKIIA;

6) o6aacTe onpegencHua PyHKOHY;

B) o0nacTL 3HAYECHHI QyHKIIAN;

T) HNPOMEKYTKH SHAKOIOCTOAHCTBE PYHKIHH.

. IIpn KaKMX HeAnX BHAYEeHHAX MAPAMETPA P KOpeHb YDaBHeHHSA

2x - 1 = 2 - px apaAgeTcA;
a) meaMM gHCcAoM; 0) HATYDANBHEBIM YHCJAOM?

Hailigure HAMMEHbIES LENOe YUCAC, He NMPeBOCXoJAllee 3HAYE-
1(3 + J5) - {3 - V5)
£(8 - ¥5) + £(8 + 5)
Haiiaure Be nenoyucaeHHLie pellleANA YPABHeHHA:
a) xy = 1; 0)xy +x=2y+ 3.
Tx

202 -x-6
3HAMEHATEAH KOTODHX ABIAIOTCA JBYUJACHAMM OepBoH cTeleHn
¢ DenelMA Ko dunHeHTaAMN.

HHSA BEIPaKeHAA , The f(x)=x*- 5,

B BHAe CYMMBI 1nBYX apobeil,

. Hafixute 3payenne BuIpaKeHHA

3 — 54 4 _
(a3~a8a2+16a+a—4)°(a +4)? npu a = -3.

, HoxauTe, 4T¢ Opn Nw0doM n € Z 3HAYEHAHE BHPAKSHIA:

a) on® — Tn — 6 xpatHO 2; 6) 4n® + 5n — 6 kpaTtHO 3.

HasecTHO, UTO UMCJIO @ IDH AeJeHHH Ha 5 maeT ocTarok 1, a mpu
JelleHUH HA 3 — ocTaToK 2. Kaxoil ocTaTox noayuuTea npH ae-
JeHHH 2TOTO 9Hcaa Ha 157

HaiiauTe HauMeHbIIee NEI0E PEIIEHUE CHCTEME]
1 x+1
2x += <
YY" s
4x + 0,5 > -x - 10.

ABa rpysosuka, paforas BmecTe, NepeBOIUAM 3¢DHO B TeYeHHE
4 u. 3a Raxoe BPEeMSA TepEBE3ET TO Ke KONUYEeCTBO 3€PHA HAK-
Abifl PDYSOBHE B OTAENLHOCTH, €C/IA NEPBOMY HYIKHO LJIH BTOTO
Ha 6 vy Goabine, eM BTOpPOMY?



TECTHI

. HalizuTe 3HAUCHHE BRIDAIKEHHA

. HalizuTe 3HaueHUe BHPAKEHEA

TECT 1

Yucnoebie apoBu m apobu,
cogepxawme nepemeHHule. CeoiicTea apobei
(n. 1, 2)
Bapwant 1
22+ ¥ mpra=2,b=-1,
ab

1) -1,5; 2) 5; 3) 2,5; 4) -2,5.

3,6
CorpaTrHTe Ipobh SLL.
40xy8
=, =yt 2y, x
2n - 8k
CorpatuTte npobn 16k = "

2 . 2 2 . 2
V- 2 Zrw 3 & YT
MpencraseTe Apotn z : ? B Buge apobu co sHamenaresnem (¢ + ¢).

cle - 5), (¢ - 5), 1 ¢
b Z+e’ 2)z:2+r:’ 3) e +¢’ 4 Zie
x+2

Ilpu XAKHX 3HAYEHUAX NMepeMeHHOol BLIpAMKeHNe 6r g He aMeer

CMEICJIA?
1) -2; 2) -2 1 0,5; 3) 0; 4) %

2x + 4y
2 +d4xy+ 47 +5

Briucanre ,ecam x + 2y = 5,

1) g; 2) %; 3) l; 4) HEBOZMOSKHO BEITHOANTE.

Bapuaur 2

2a +x
a® — x?
1) 0.8; 2) ~-1; 31 4) -0,6.

mpuag=2x=-1.

"7



2.

42a10b3

. CogparuTe spofn =<2 |

6a®h*
7a*, 8a°, 1a°, Ta®
nI; i gln gh
. Cokparare apobn %
— [ u, 1+ b_ E
1) -2bs RN FSY o1 Yo
. IIpescraebTe Apobb i J: ? B BHAe Apofn co 3HaMeHaTeNeM (3x — 3).
3x + 6), x+6, 1, 3x+6
1 3x-3"° 2) 3x-3° 3) 3x -3’ 4) 3x -3°

. [Ipu KaKkEX 3HAaUeHUAX NepeMeRHOll BhIpaxeHne _€—2 He

defe + 1)
AMEeT CMEICIA?

1) 2; 2)0m-1; 3) -1 4) 4.

9x2 + 15x - i + 5y

Briaucaure , ecn 3x — y =2,
3x+y
1) 5; 2) 6; T 4) HeBO2MOMHO BEIYHACIHTS,
TECT 2

Cnoxenve u BolyuTanue ApoGeil.
YMHOXOHUE apobeil.
BoaseaeHne apodu B creneH.b.
Aenenue gpobeit (n. 3, 5, 6)

Bapwaudur 1

x—3 x+2
. Cnoxnre ppobn 2,35 X355
—-—2x - 1' 5 + _5 . X - 1
1) o _3 2) 27 -3 3) prrt 4) ypcpr
5 _
IIpeacraebTe gpods J y4y2 B BHAE PA3HOCTH.
1) ¥ - é; 2)y* - v5 8) y~ %; 4) npyro# oTBerT.
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llx -4 3x-2

BrInoAHHTEe BEIYUTAHHE: " 1%
4x -3, 4x -1, 8x-4, Tx =2
D= L 3 = R
2
IIpecGpasyliTe faHHOE BHIpasKeHHe ——ﬂﬁ - —":_1- B ZpPOGB.
im . __4m mg -m, m-1
) m? - 16’ 2) m? - 167 3) -18’ e
BrimonruTe yMEOXeHEe: 4ax’ - %.
4
1) ax; 2) #4«‘,‘7-5; 3) 12%’;; 4) npyroii oTeer.
3 2
BrunoanuTe genenue; (g) : (%) .
1) %‘; 2) 34_.r; 3) %; 4} apyroii oTBeT.
Bapuwaut 2
a+2 a+b
. Caoxure apobu a1 41
22 +7, 3 . 3 . 2@+ 7
1) a-1" 2):;—1’ 3)1—a’ 1) a? -1'
IIpeacraBbTe Zpobb 7—";"'—3- B BUJE CYMMAEI.
1) %1- —2; 2) Tx + %; 37+ %; 4) apyroit oreer.
. 5 4x + 3
BrnonHUTEe BHYHTAHHE: pov R il S ot
4, —4x +2, 4, 4x + 8
1) ’ 2} 2x, 3) x, 4) 2 _ 2x.
TipeoGpasyiiTe JaHHOE BHIpaKeRNe = 24 + x - 2 B gpofb.
2x% +1, 22 2x 4
D x+2° 2) x+2 3:’.11:+2’ 4:’:|:+2'
222 ¥
BosBeguTe B cTEOEHE; [%]
&
1) Bis, 2) Syie 3) 2“:, 4) apyroii orser.



6. BHINOAHHTE geleHHe:

17a¢ |, 5la

T
a, &, 2 i
1) o3 2 == 3) o7 4) apyroit oteeT.
TECT 3

Benumocte unucen (§ 5)

Bapwanrt 1

. YHaXHATE HAPY B3AMMHO NPOCTBIX TUCET,

1) 7T 24; 2) 9 u 20, 3)6m14; 4) 30 u 125.

Kaxyio uudpy HyHO DOCTABHTE BMecTo *, uwrolel ymcao 31%21
AeTUAOCH Ha 97
1) O; 2)9; 3) 2; 4) 4,

Kaxoe 13 maHHEIX YNces AeauTca Ha 457
1) 21 30%5; 2) 430 025; 3) 115 452; 4) 1 020 330,

Hatinure HOM{a, b), ecnu g =23 . 8- 5%, b=3%- 53 - 7,
1)2%.3.5%.7; 2) 1; 3H2-83-5-7; 4) 3 - 52,

Hatizure HOK(a, b), ecrma =2 -52- 7, =3 - 5% . 72,
1) 1; 2) 5% 74 H2-3-5-7 4)2-8-5-74

HasecTro, uTo 4 = 13k, rae & = 1, & € N, Haiigure HOK(a, b).
1)1; 2) 13; 3) a; 4) b.

Bapuaunr 2

. ¥HamnTe napy B3AHMHO NPOCTHX YHCEN.

1)12 u 16; 2) 18 u1 33; 3) 40 u 15; 4) 10 n 27,

Kaxyio nNdpy HYRHO IOCTABUTE BMECTO *, uTofH uHcao 100%2
Aeanjoch Ha 97
1) 9; 2) 6; 3)3; 4) 0.

Kaxoe H3 AaWHBIX YHcesa gendTesa Ha 157
1) 100 015; 2) 4224; 3) 8007; 4) 1 002 210,

Haiinute HOH(a, b), ecom g =22 . 32 - 74, b=2- 5% . 75,
1) 22.32. 5% . 74 3)2-3-5.7;
2) 1; 4H2. 7.
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60

. Oxkpyrsinre uucae 3,48 go eau-

Haitaure HOK(a, b), ecim a = 73 - 112. 13, b= 5* - 11 - 132,
1) 11 13; 3)6%-78-11%2. 13%
2)5%- 7. 11%.13% 4) 1.

HapecTho, uto a = 40b, roe b = 1, b € N. Haiiaure HOK(z2, 40).
1) 40; 2)1; 3) b; 1) a.
TECT 4

AGconmoTHaa M OTHOCHMTENbHAA NOorpellHoCTb
(n. 20)

Bapumant 1

. Ecnu i, 0,34, To afconTHAHR NOrPEMHOCTE NPHOAMAEHHOTO

3
gHAUCHWA UHCIA % pasma:

. _0.01: 1. L
1) 0,01; 2) -0,01; 3) 150° 4) .

150

. ¥Yramxure npubIM:KeHHOE 3HA-

YeHHe MAacChl M, KOTOpoe [oKa-
aelBaeT crpensa (pme. 8), M TOY-
HOCTB HM3MepeHuda .
1)m=130r, h=10r;
2Yym=160r, h =20 1;
3m=180r, h =101
4)m=150r, h =20 r.

Hun. Hafigure OTHOCHTEJABHYIO
TOTPeLIHOCTE HPHOAMIMKeHNus, II0-
JIYHEHHOTO NpH OKPYIIeHHH.

1) lﬁ‘yo; 3) 130/0;

2) 48%; 4) 52%.

Puc, 8

. IIpu6AKMKeHHOE SHAYMEHHEE MAOMAAH KBAApPaTa ¢o cTopoHoi 1,8 cu

cunTaloT papksiM 4 cm?, Kaxopa a6COMIOTHAA IOTPEIIHOCTE 3TOTO
NpUON¥IEHHOTO SHAYEHNAT
1) 0,04 cm?; 2) 3,24 cm?; 3) 0,8 cn%; 4) 0,76 em?,

. IIpubamxernoe 3HaYeHWe Yncaa x paBHo 7,5, a abcomorHasa mo-

FpeIDHOCTL paBHA A, QueHHTe %, €CAA OTHOCHTEABHAA HOTpPeNI-
HOCTBE NpuOAMXERNA He mpesocxoaut 2%.
1) k< 1,5; 2) k< 0,875; 3Hh< 0,15 4k < 3,75.
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6. Yucno ¢ oKpyrauau a0 eauHuu U noayamian 4, OrmocurennHas
NOTPEINHOCTE 3TOTO OKPyTJeHnA pasHa 5% . Haliapre uncrio a.
1) 4,5; 2) 4,2 win 3,8; 3) 3.8; 4) 4,2,

BapuwaHnr 2

1
1. Ecan i 0,16, T0o afCOJHTHAA MOTPEIIHOCTE TPHOJIHKEHHOTC
3HAYCHHSA YHcaa % paBHA:

1, . - . 1
1) —150 2) 0,01; 3) —0,01; 4 155

2. ¥ramxuTe npubAMMKeHHOe 3HATE-

HHE MACCH M, KOTOpDe IOKAa3El-

10T 20, BaeT cTpeaxa (pzc. 9), 1 TOUHOCTh
HaMepeHus .

» I)m=21lr,h=1r;
2m=22r,h=1r1;
3Ym=22r,h=2r;
4dm=21r,h=23r.

3. Oxpyraure wuciao 5,76 go emm-

HuN,. HaiiauTe OTHOCHTEILHYIO
NMOTPEINHOCTE HpHOIMKeRHdA, mO-

Puc. 9 JYYEHHOTC IPH OKPYrACHHH,
1) 24%:; 3) 15,2%;
2) 76%;  4) 4%.

4. IIpabanxeHEoe 3HATEHHE IUIOIALK KBALDATA CO CTOpOHOH 3,2 oM
cunTaloT papERIM 9 cv?, Kaxopa aGCcoaOTHAA NMOTDEIIHOCTE BTOTO
npubIHIKeHHOro 3GHAYEHHAT

1) 10,24 em%; 2) 1,24 cm?; 3) 0,04 em?; 4) 0,64 cm2.

$. IIpnbnaxenaoe 3HaYeHRe yncaa X pasHo 10,5, a abcontoraas no-
rpemmHOCTE paBHa k. OneHuTte kB, eCAM OTHOCHTENBHAH NOTDEIN-
HOCTE OPHONMKEHHA He NDeBocxoanT 3% .

1) k< 3,05 2) < 0,315; 3)h < 3,15; 4) k < 0,305,

6. Yucno ¢ OKpPYIHIM A0 eAMHHN UM moaydIuad 5. OTHocHTenLHAA
NOTPEINHOCTE STOr0 OKPYraeHuA paBHa 4% ., Haitanre wneno a.

1) 5,2; 2) 4,8 wan 5,2; 3) 4,8; 4) 4,2.

122



TECT 5

ApudmMeTnueckmnii KksaapaTHoi# KOpeHbs (n. 21)

BapuaHt 1

. Brrumeaure: /0,00,

1) 0,03; 2) 0,3; 3) 3; 4) 8.

. Penmure ypasnenme iaﬂ = 100.

1) 5; 2) 20; 3) 5; -5; 4) 20; —20.

. HalfigaTe 3HaUeHNE X, TPH KOTOPOM 3\/_ -2=0.

1) %; 2)2,25,  3) %; 4) %

IIpumenue cBoiicTRa aputhMeTHEYECKOI0 KOPHSA, BEIYHCIHTE:

V0,25 - 0,49,

1) 0,0035; 2) 0,35; 3) 3,5; 4) 0,035.

. YupocTuTe BRIDAIKEHEE (2 - Jg)g

1) 3; 2)1; 3 2-5 4) 5 -2

. JaHK 4Hcaa: -fﬁ, Jﬁ, ,/0, . \}0,09. CKONBKO Cpesd HAX Hp-

palBoHANLHEIX?
1) 0; 2y 1; 3) 2; 4) 3.

BapuaHT 2

. BrIuHBCIHTe: 1’2%.

1) %; H1,4; 9 1%; 4)1,5.

PemuTe ypapaenue -;—xz = 8.
1) 2; 2) 2; -2; 3) 4; 4) 4; -4.

. Haliaure sHayeHHe y, npu koropoM 5 — 2\{; =0,

. 4. 25, 25, _25
1) 2,5; 2) 25 3 i 4) == %"
IIpuMeRnB cBOHCTBA ApHUGMETHYECKOrO KOPHA, BAMHCINTE:
1) 5; —5; 2) 25; 3) 5; 4) 25; —-25.
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5. ¥YopocraTe BEIpaKeHHe (J§ - 2)2.
DV 2L 9)2-VE 9 VB-2
6. Jauw uncaa: /48, J@. J0,25, J2,_5 CrONBKO CcDEAM HUX pa-

HHOHANLHEIX ?
1) 0; 2)1; 3 2; 4) 3.

TECT 6

CeoicTBa apudMeTHYECKOro KBaaparHOro KOPHS
(n. 24, 25)

Bapuaur 1

1. BrHecuTe MEOKHTEAs HI-MOJ IJHAKA KODHA: 0,2J50.

1) 0,12; 2) J10; 3) 0,5\/2; 4) 2.

1
2. BHecuTe MHOMHTENS IIOA 3HAK KODHA: -3 8a.
1) —2a; 2) -2a; 3) —J4a; 4) npyroi oTBeT.

3. VopocTuTe BRIpaykesne (J’? - J§)2 + J5_6
1) 5+ 2J14; 2) 5; 3) 9; 4) 9 + 2,14,

4. OceoboauTecs 0T HPPALHOHANLHOCTH B 3HAMEHATERE IpOOH

12
V6 + 3’
1) 4; 3) 4(V6 + VB);
2) 46 -8 4 HB-B)

9

5. Haiigure RanGoneniee cpegy JAHERIX THACE.
1
1) ~J_ 2) GJ;: 3) 2/35 4 —J_
8
6. BraecATe MHOKHATENE H3-TI0/ 3HAKA PaAHKAJA: %b, c=0.

1) a4;[5; 2) aﬁ;/E; 3) _Eig_g; 4) apyroii oreer.
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1.

3’

BapunanTt 2

BriHecHTe MHEOSKHTEIDL H3-MOJ 3HAKS KODHA: % 150.
1) 18; 2) 3,6; 3) 9J10; 4) 643.

BrecHTe MHORHTEND NIOJ SHAK KODHHA: —%\}10::.

1) —\f0,4x; 2) J-0,4x; 3) -2x; 4) npyroi oTeeT.

. ¥YopocTaTe BEIpAMKEHHE (5J§ - 6)(5\/5.. + 6) + 6.

1) 14; 2) 10; 3) 20; 4) 252 - 30.

. OcBoGoguTeCE 0T BPPANHOHAALHOCTH B SHAMEHAaTeNI¢ APOOH

6

V6 -5’

1) 2; 3) 23;

2) 26 +43); 9 M.

. Haitanre Haubonsmee cpequ ZaHVAIX YuUcen,

1) 3.5; 2) 53; 3) 53; 4) 7.J2.

. BHecHTe MHO:ERWTENb IOA 3HAK pagurana: 2y, -2y.

) J4t 2 =8 3) -8 4 .

TECT 7

KsanpatHoe ypaBHeHMEe M ero KopHu (§ 9)

BapwaHuTt 1

. B kBagpaTHOM ypasHeHnHu x2 + 3 — 4x = 0 yramuTe Koaddhunn-

enrT b.
1) 8; 2) 4; 3) -4; 4) 1.

. Cpenu uucen —3; 3; —4; —1 maiiaure Kopers ypasnenns x? + 5x +

+6=0.
1) -3; 2) 38; 3) —4; 4) -1,

PenmTe ypasaenne (x - 2}(x + 2) =4.
1) 6; 4; 3) 0;
2) neT KopHeil; 4) 1:2\/5.
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. Hafinure xopru ypaprenus —x2 + 8 = Tx + 3.

17; 2)0; -7; 3) HeT KopHeii; 4)0; 7.

Briaenute xBagpaT ABYYJIEHA B BhIpamenum x° + 8x + 15.
1) (x + 4)% - 16; Nx+42-1;
2) (x + 2 + 4x + 11; 4)(x+ 42+ 1.

Ilnomaar npaMoyroanHuKa paBHa 48 em®, OaHa ero cTopoHA B
3 pagza Gousme apyroit. Hafianre Soasmyo cropoRy NpAMOYrOab-
HHKA.

1) 12 eMm; 2) 8 cm; 3) 24 em; 4) 16 cm,

Bapwant 2

. B gBagpaTHOM ypasHeEME Tx - § - x% = 0 yraxpTe KoadpHIHEHT 4.

1T 2)-1; 3) -5 4) 1.

Cpean uucen —3; —4; 3; 2 naiiauTe KOpeHs YPABHEHHNS
xX-x-12=0,

1) —4; 2) 2; 3) 3 4) -3,

Pemwure ypaBHenue (x — 0,3)(x + 0,3) = 0,16.

1) +0,3; 3) 0,13; 0,19;

2) Het KopHeii; 4) +0,5.

Haiigure xopuu ypassenna (1 + x)* + 2x = 1.
1) 0; —4; 2) "Her KopHEI; 3)0; 4) 0; 4.

. BrigenaTe KBagpaT ABYYJIEHA B BHDAKEHHM X2 — 6x + 8,

1) (x - 6)° — 28; NEx-3)¥-1;
2) (x - 2)2 - 2x + 4; 4) (x — 3)* + 1.
Ilnomaar npamoyronsamxa pasHa 24 cm?. Opma ero cropona B
1,5 paza Gonpwre apyroii. HalianTe MeHEBIIYIO CTOPORY NPAMOYIOJE-

HHEA&.
1) 4 cm; 2) 8 cm; 3) 6 cm; 4) 8 cm.

TECT 8

CBO#CTBa2 KOpHEIi KBaapaTHOTO YPaBHEHUS
(n. 31, 32)

BapuanTt 1

. JQucxpuMuHanT ypasuenna 7x2 + 6x + 1 = 0 pasen:

1) 32; 2) 8; 3) -64; 4) 2.

PasnoeTs GoNbNIero M MeHLINEre KOpHell ypaBHeHAEA
x2— 9x + 14 = 0 papHa:
1) 5; 2) 3; 3) 10; 4) apyroit oTBer.
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6.

He umeer Ropnéii YPapHEHHE:
DNT7x*-8x-8=0; N3+ Tx+2=0
2) 4x% ~ 11x + 5 = 0; 4)2x2+x+2=0.

Cymma u mpousBejeHHe KopHe#l ypasHenmg x* + Tx — 1 = 0
P&BHEI:

D, +x,=7, 21 -2,=1; D +x,=-T, 2, -x;,=-1;

Nx +x=1,%1-2,=T; HYx,+xe=-1, % 2,=71.

Ecnu 7 — xopeds ypaeueHud x? + px — 35 = 0, To 3Hadenue p

PABHO!
1) 2; 2) -2; 3) 12; 4) =12,

Ecnn x;, » x; — KopHM ypaBHeHHEA X° + px + ¢ = 0, To cyMmMa
xf + x} paBHa:
1) p% 2) ¢* - 2p; 8) -p*- 2¢; 4) p?- 2¢.

Bapunant 2

. BuckpuMuBagT ypapHenHs 5x2 — 8x + 2 = 0 pasen:

1) 19, 2)-1; 3) 49; 4) -31.

PasaocTh GOJNLIIEro M MEHBIIETO KOPDHEH yPABHOHMSA
x? + 5x — 24 = 0 paBHa:
1) 11; 21; AN 4) gpyroii oTBET.

Hmeer gBa PA3THYHBEIX KODHA yDaBHEHHE:
D52 +2x+1=0; 3)5x2+2x-1=04
D5x2-2x+1=0; Hx2+2x+5=0.

Ecan x, = -3 u x; = 4 — KopaH ypaBHenHud x? + px + ¢ = 0, To:
Dp=1,¢g=-12; Hp=12,g=1;
2yp=-1,g=~-12; 4)p=-12,¢=1.

Ecau 11 — xopeHs ypaBHeHHda x* — 13x + ¢ = 0, To sHavYenue g
PaBHO:
1) 22; 2) -22; 3) —264; 4) 264.

Ecnan x; u x; — KopHH ypabBHenus x2 + px + ¢ = 0, 10 cymMa

1 1 .
x_1+£ papHa:
1 £ ) &, 3) -4, 4) -2,
)q )P ) P ) g
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TECT 9

Apo6Ho-paunoHanbHbie ypasHeHua (n. 34)

BapuanTt 1
1. JpoOHBLIM DATHOHANLHEIM SEASETCH YPABHEHEE:
Dx+5=x2-8; 3) 1 __ =

x+2 x-17

2) 2x = Jx; 4)|f|—j=2.

x2 + Ix =_1r:‘*+7:c+{5
2 x+1
n1; 2) 2; 3) 3; 4) 4,

2. Opuum s KopHEl YpaBHEHUA

ABJIAESTCA.

3. Hpobn 1—_Ly u E;L—:lﬁ PAaBHE], €CJIH Y paBeH!:
1) 4; 2) 2; 3) -2; 4) 1.

m2 - 2m 2m-1
m-1 1-m
1) £1; 2) 2; 3) 1; 4) -1.

4. PelrenneM ypDaBHEHUA = (0 aeBagerca:

2x+1

5. Brauenve GYHKUZEHA Y = pra—

PABHCG 5 TIpM 3HAYEHHHA 3PTYMEE

Ta, PABHOM:
1T 2) 6; 3) 11; 4) 10.

2
8. Ipo6s 2X-+T7x+3 paBHA HYTIO!

4x% -1
1) opu x = ~0,5, x = -3; 3)npu x =3;
2) npu x = -3; 4) V¥ NpH KAKAX 3HAYEHHAX X.

BapuaHT 2

1. JpoGHEIM PATHOHANBHELIM ABJIAETCH YDABHEHHE!

2xr -3 _ .. _x2-5,
DSz =1 8) x ===
Jx—l_ . || +8 _
2) peane 3Jx = 0; 4) o1 = 2%
2
2. OgunM u3 KopHell ypaBHeHHdA x2 = %—3 ABJACTCH:

1) -1; 2) 2; 3) -0,5; 4) 0.
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3. IOpobu 29—_359' u 5_2_9_y DABHBI, ECHM  DABEH:

1) 2; 2) =2; 3) 0.4; 4) 0,5.
3m-1 1-m?
m-3 3-m
1) 0; 2)0; 3; 3)1; 2 4) 3.

4. PemenneM ypasHeHAA = 0 #BuAercA:

paBHO 4 IPH 3HAYEHUH ApTyMi

5. 3navenne GyEKnum y = %

Ta, PABHOM:
1) 6,5; 2)9; 3) 3; 4) 2.

6. Ipobs 267 +x-6 pasHa HYIIO:

2 14x+ 4
ynpn x = 1,5, x =-2; 3) npu x = -1,5;
2) npu x = 1,5; 4) HM IPM KAKHX 3HAYEHHAX X.

TECT 10

CBOMNCTRA YMCNOBLIX HEPABEHCTB.
OueHka 3HaveHnii Bbipaxenwn (. 37, 38)

Bapuaur 1

1. Ecnua+82b + 8, ro:
a< by 2yq < b; 3Nazb; 4)a>b.

2. Ecan a < b, 10!
1) -5a < ~bbu 22 < 2b; 3)-5a > —5bu 2a<2b
2)-5a<-Hbm2a>2b; 4)-5a>-5bu2a>2b.
3. BEcam8<x<5ub<y<7, ro
DN3<y—-x<2; Nl<y—x<4
2<y—-x<3; d<y-x<86.
4. Ilpn nrobLix sHaveHnnax ¢ #€ b sepro, 4TO:
1) a{a + b) > ab; 3) a(a + b) < ab;
2) a{a + b) = ab; 4) ala + b) < ab,

5 Beauc—a>8ma-b> -7, To:

1) e > b; 2ya> e Bc<b 4)e =b.
6. Eecom2<ag<1l,-3<¢<-3,-4<d<-3, 10
ed . ed :
1)6<a+1<9, 3)1<a+1<2,

_ cd 1. 1 cd
2) 2<a+1< 1; 4)2<a+1<4.
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Bapuwanr 2

1. Ecau a > b, To:
Y)a-11>b-11ua+3>b+ 8;
2)a-11<b-11na+8>hb+ 3;
Ja-11<b-1llua+3<b+3;
Qda-11>b-11ua+3 <b+ 3.

2. Ecam —9a > —-9b, T1o0:
1)a>b; 2yazb; 3ash 4)ya < b.

3. Eemm2 <x<8md <y<12, ro:

1 _ x 2 3 _=x
1) 1% .85, S X2
) <y<3, 3)2<y<2,

2)

S| b

EpY 1 2.8
<= <2 4)2<y<2.

'Y
o

. ITpyu niobeIX 3HAYEHUAX @ K b BepHO, MTO:
1) 2ab < a® + b% 3) 2ab > a® + b%
2) 2ab < @® + b% 4) 2ab = a® + b,

5. Ecian % > bbLl uc>h, rae a, b ¥ ¢ — DoNOAKHTENBHBI® TUCAA,
TO:
Na=c¢ 2ye>b>a; 3e>ax>b; 4)a>e¢ > b.

6. Ecnru 0 <a<4,-b<e<-3, -3<b<-1, To:

1)3<cb—%<13; 3) —17<cb—%<—3;

2) -15<eb—§<-5; 4) 1<cb—%<15.

TECT 11

CeoiicTBa YMCNOBLIX HEPaBEHCTB.
Yucnopme npomexyrku (n. 37, 18)
BapumaHTt 1

1. Ecar m < 5 < n, To BEDHO HEPABEHCTBO!
1ym-5>0; 35-n<
2ym-n>0; 4Y5-m<0,
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50

HepaBeECcTBY X > 5 COOTBETCTBYET MeOMeTpHYECKAA MOAEND:

1) —gLMLLLHﬂﬂlL.x. 3 _SLMLLLLHLHLLLLL%_.E
2) ._guumuumu..f 4) .uuutuuumu%_.;
TeoMeTpuueckoil Mozemn

COOTBETCTBYET HEPABEHCTEO:
1) -10 < x < —4; 3) x 2 -10;
2)-10< x < —4; D x <-4,

Teomerpuyeckoli MoOAeTH
U I ITTHTT TV
-1 5 X
COOTBETCTBYET TIPOMENYTOK:
1) (-1; 5); 2) (1; 5], 3) [-1; B); 4) (-1; 5.

HauMeHBIDWM TEILIM THCIOM IpOMeXyTKa [-5,9; +o0) asnderca
YUCIO;
1) 1; 2) 0; 3) —5; 4) -6.

OfbennHeHNEM MPOMERYTROB (—oo; 2) u (—1; 3] apnderca MHOXKe-
CTBO!

1) (—o0; 3); 3) (—oo; —1) U (2; 3];

2) (-1; 2); 4) (2; 3).

Bapuwanr 2

IMonyunrTes BepHO® YMCJIOBOE HEPABEHCTBO, €CJAM BMECTO M B He-
paBeHCTEO 1 < —3m MOACTABHT: UHCAO;
1)1; 2) 2; 3) 0; 4) -1.

HepaBeRCTBY ~5 < x < 2 COOTBETCTRYET MeOMETPHYECKAA MOJEJb:

I T TT T T 1T T ——
1) 2 x 3) =& 2 x
— QUL e — U, e
2 -b 2 x 4 -5 2 x
CeoMeTpuyeckoil MoJean
P 1T T 1T TT T 1111 I
-1 x

COOTBETCTBYET HEPABCHCTRO!
DN-1<x< 3 x>-1
2yx < ~1; x> -1,
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6.

5.

. IIpoMexyTKy (—00; 3] cCOOTBETCTBYET reOMEeTPHIECKAA MOAENHE:

) 3 * ) 0 3 x
.LLLLLL:‘.LLLLLLLLLLLB_____... — AU e

. HatypaabHHX uHcen B mpomexyTre (—3,9; 2):

1) onHO; 2) nBa; 3) Tpu; 4) naTs.
ITepeceuenneM npomesKyTKOB (—7; —2) u [—3; 5) AraneTcs MHOXKe-

CTBO!
1) (-3; —-2); 2) [-3; -2) 3) (-7; 5) 4) (=2; 5).

TECT 12

Pewenve HepaBeHCTB ¢ OAHOW NEepeMeHHOW
M Mx cucrem (§ 13)

Bapunaut 1

. PemmuTe HepaBencTro —2x < 5.

1) » < -2,5; 3) —x « 2,5;
2yx>-2,5; 4)x>T.

Ilpu KakuxX SHAYeHUAX apryMenTa byuaxuma y = 0,5x — 3 opuau-
MEeT MOAMIKHTENLHEIE SHAYCHHA?

1) Ipu x > 1,5; 3) npu x > 6;

2y opm x < 6; 4) npu x > 2,5,

¥xkamure Bce sHaUCHHA nepemennoﬁ, NpH ROTOPHIX HMeeT CMEICI

serpaxcenne /1 — 2a.
) Y I G I L

3x < 17,

Kaxoe H3 YiHces ABIAETCH PEIICHHEM CHCTEMLI
pe 2% +1 > 37

n-1; 21; 32  4)6.

2x -3 >3,

Pemute ¢cHCTEMY HepDABCHCTE
Yy Hep 2 +1 > x-1.

1) (3; +oo); 3} (~2; 3);
2) (—2; +co); 4) pemennit ner.
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4.

5.

8.

1.

. Pemmnre HepaBeHCTBO -2 < i.

. Pemmire aBociinoe Hepasenereo 2,5 < 3x + 1 < 4,

1) (-w; %} 2) [1; +oo); 3) (% 1); 4) [%. 1]-

BapuaHT 2

2
1) x > -4; 2) x < 4; 3 x>-1; Y x <1,

. IIpn KagWX 3HaYeHUAX apryMeHTa QYHRIMA y§ = § — X ODUEUMAET

SHAYEHHSA, He MeHbIIe 1 (y > 1)?
1) Ilpn x = 4; 3) npu x < 6;
2y opu x 2 —4; 4) npn x < 4.

. YHaMHTe BCe 3HATCHHUA nepemeunoit, IPH KOTOPHEIX HMEeT CMLICH

BRIDAKEHHE /3 + a.
1) (=35 +oo); 3) (3; +oo);
2) [-3; +oo); 4) [3; +o0).
{x -1> -3,
Kakoe u3 9Hces ABNAETCA pemeHHEM CHCTEMEI
-Tx > 0?

1)1; 2) 2; 3) 8; 4) -1.

Pemnre cu Zx-328-x
CHCTEMY HepABEHCTE 2% +1> x-1.

1) Pemenuii mer; 3) [2; +00);

2) (-2; +oo); 4) (-2; 2],

Pemure nBoiiHoe HepaReHCTBO —6 < 2x + 4 < 6.
1) [-3;5 1) 3)I[L; Tk
2) (-5; 1) 4) (—co; 1].

TECT 13

Crenedb c uensim nokasatenem (§ 14).
CranpaapTHoIi BUg uvcna (n. 46)

Bapuwanr 1

BrmaucanTe: 274,

1)-18;  2) %; 3) 'rlg; 4) -8.
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2
. ¥YopocTaTe BhIpakenue {%a"b'aj .

3 _op- 3
1) 24-2p-5, 8 a1,
) 441 b5, 3) 4ab ;
9 9
2 ZRE. -2 -6.
) ~—16a Bt 4) —ma b

. Beiaucaure: (—0,4) 2
1) 0,16; 2) -24—5; 3) 6,25; 4) -0,18.

. 3aIMIIHTe B CTAHAAPTHOM BHAe umciao 0,000251.

1) 2,51 - 104 8) 0,251 . 107%

2) 251 - 1078 4) 25,1 - 1075,

. BunosruTte JAeitcTeBHe M 3aUMUINTEe pPe3VALTAT B CTAHIADTHOM
Buze: (4,8 - 1079 : (1,2 . 107%).

1) 4 - 10% 3H4-10%

2)4-107% 4) 0,4 - 105,

. Ilpeacrassre Bripaxkenue 0,01 - 107 5 puae cTenenu ¢ ocEOBAHH-
eMm 10.

1) 103% 2) 1075; 3) 104 4) 10-8.

Bapunaut 2

17
. Brramcaure; (E) .

1) 36; 2) -36: 3) %; 4) -%.

. ¥upocture Bmipasxenme (3a267?) - (2a7b).
1) 3ab% 2) 6ab?; 3) 6a%3; 4) 6ab3,

1 -2
. BuiumcauTe: (-15] .
9. 9, 1, 18
1) _Ev 2) 16, 3) 19$ 4) 9 .
. 3anMmHTe B CTAHAAPTHOM BMie yucao 548 - 1078,

1) 5,48 - 1077; 3) 5,48 - 1074
2) 0,548 - 1073 4) 5,48 - 1073,

. BuimoaHATe AEMCTBHMEe M AATMIIMTE PEeaYJILTAT B CTAHAADTHOM
suge: (4,5 - 107%) . (2. 1079,

1) 9105 2)0,9 - 1077 3)9 - 10% 4) 9.

. IIpencraepre BhIpaXkeHue 27 : 37 B Buje cTenenu ¢ ocHOBaHMEM 3,
1) 8% 2) 374 3) 37 4) 35,
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AONONHUTENBHBLIE YMPAXHEHUA
C NAPAMETPAMU

B sroM paspesne OpHEBOAATCH ZONOJHMTENbHBIS YOPAMCHEHHS, CO-

Jepaxamue napameTp. Pemenne JaHHEHX 3ajay IenecoolpasHo pac-
CMOTpeTh NIPH HTOrOBOM NOBTOPeHHHM, XOTH MCXKHC STO CRelaTh M
B Ipollecce H3YHEHHMA M 3aKDeNTeHHs HOBOTO MaTepuana’.

3.

5.

fMaea 1. Apobu

IIpu KaKoM 3HAYEHMH ITapaMerpa ¢ 00JACTBIO AONYCTHMEIX 3HAYE-
. 2x +1
HHH TepeMeHHOH B BEIPAKEHUHM — —w—ti—— ARJIACTCA:
pe P 2+2x+a
a) MHOKeCTBO BCeX HHCeN;
§8) MEOXRECTBO BCEX YHCeN, KpoMe CGAHOTO;

B) MHOJXECTBO BCEX YHCEJN, KpoMe Kakux-nufo gpyx?

IIpm kakoM 3HaYeHAH mapaMerpa ¢ 00uacThio JONIYCTHMBIX 3HAYE-

2x +1

HHil mepeMeHHAOI E BRIpAEeHAH ] T+ ABAACTCA:
x - a

a) MEHOMKECTBO BCEeX THCEN;
0) MHOMECTBO BCEX YHCeN, KpOMe OAHOIO;
B) MHOM(ECTBO BCEX HHCEN, KpoMe KaKHX-THlo AByx?
ax +b
IIpyn KaKHX NeNKX 3HaYeHAHAX g A b gpofs ————— dABJIAETCA
2x% -5x+ 2
coKpaTHMoii?

Hai#izure BCE Leanle 3HAYECHHSA TADAMETPA ¢, IPHY KOTOPHIX BEINOJ-

2 a 4x +1
HACTCA PABCHCTRO & v 231 @G-z + D)

HaiigaTe Bce neasle 3EAYCHAS ¢ U b Takme, uTO

a_ . b _ -bx+5

3x-1 " 2c+1 @Bx-D@x+ 1)

IIpp KAKHX IEABIX 3AHATEHHAX ¢ H b cyMmma apobeii

b
2x -1

a

3x+1
x-3

Gxg—x—l?

paeHa Apobu

! TToabopks saaaHHi He ABIAeTCA KCUYepnbiBaloleil. Artop Gymer Gaaro-

ZapeH BCEM, KTO ZOUONHUT 3Ty KOILIEKOAIO CBOMME 3ajaHHAMH, OPHCAaB HX
110 aIeKTPOHHGH mouTe mo agpecy: fecktistov_ie@rambler.ru
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. Ilpn KaKWAX IeNBIX 3HAYCHHAX N1 APOGE

Haliaure narypanbpHLie SHAUEHHS M M 7t, IPH KOTOPLIX BEPHO pa-

m_ n 1

[ = .
BORCTRe 1T 3z +D =

ABJASTCH Ha-
TYpaJbHBIM THCIAOM?

MNaea 2. Uenvie yucna. flenumoctb umcen

. HajfignTe BCe 3HaYeHHA M, OPH KOTOPHIX BhIpasKeHHe:

a) x* + mx + 3, rge x € Z, xpaTHoO 3;
6) 22 + mx — 4, rae x € Z, ABASETCA YTHBIM YHCIOM.

IIpy KaKux 3HAYEHHAX M YHCIAO 234n KpaTHO:
a} 2; B) 4; A) 6; #) 9; H) 11;
6) 3; r) 5; e} T; 3) 10; K) 137

lmasa 3. OeiicTBUTeNbHbIe YMCNA.
KsanpaTHbie XOpHU

. [Ipn rarkoM sHaveHMM o ofbemuHeHHeM mpoMe:xyTKOB [-1: 1] u

[a; 3] 6yner uucaoBoit NpoMeKYTOK?

. [IpH KAKOM 3HAUEHHH 4 NepecevyeHUMeM NpoMexyTxoB [-1; 1] H

[a; 3] 6yaer oycToe MHOMECTBO?

. [Tpu KakuX 3HAYEHNAX a K b 00 beJHHeHHEM NTPOMexYTKOB [—1; a]

u [b; 1] Oymer wacAOBO# MpOMeRYTOK?

. ITpu raxux sHaveHUAX 4 ¥ b NepeceyeHueM NpoMexyTKOB [~1; a]

H [b; 1] 6yger orpesok Hauboapmeii gauanr?

. IIpH KaKHX HeJHX 3HAYEHHAX ¢ H b BeDHO PABEHCTBO

Ja - by2 = 342 - 22

. IIpM KaK#X HEeAHX 3HAYEHHAX 4 H b BepHO PABEHCTBO

V3-2J2 = a - 522

. TIpu Kakux 3HAYEHHAX mapamerpa b ypasEenme (f|x| +1+1 = b

He IMeeT KopHei?

N Hpu KAKHX 3HAYCHHAX @ BEPHO DPABEHCTEO:

a) aa = Ja¥; ) Ja* = —aa?
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9‘

10.

9t

10.

11.

JInA KaAoro SHAYEHUA TAPAMETDE G PeIINTe YPABHCHME:
2
a)Jxt =a+1; 6) (J:_c) =a+l.

IlocrpoiiTe rpadbuk dyHEIME ¥ = f(x) ¥ ¢ ero DOMOIIEIC BHSCHH-
Te, CKOJLKO KOPHell B 3aBHCHMOCTH OT HAPAMETDPA ¢ HMEeT YpaB-
HeHue f(x) = a, ecau:

a) fm) =a-27 -5 6 fx) = (Vx-2) -1.

fnasa 4. KeappaTHbleé ypaBHEeHMSA

. IIpu xaKkux sHaueHMAX mapaMeTpa ¢ ypasHenne ax’ + a(a + 1)x +

+ a + 1 =0 asaaerca:
a) KBANDATHHIM; §) HemOIHRIM KBAZDATHEIM?

. 14 RaxJoTOo 3HAYCHHA @ PelIHTe YpaBHeHHe:

ayaxi+(a—-1x=0 Baxl+a-1=0.

. IIpu KaKKX 3HAYEeHUAX NAPAMETDA d YPaBHeHHe x* -ax+ 2a~3=0

HMEeeT 0JHH RODEHB?

. IIpu KaKKUX 3HAYEHHAX TADAMETPa @ ypapHenue 2ax’> - x - 1=0

HMEeeT ABa PA3JIHIHBIX KODHH?

. s KaskAoTo 3HAUEHHS IADAMETpa ¢ PellnTe YpaBHEeHHe:

a)x*—{(2a+ x+ala+1)=0;
x-5x+a=0;
p)ax?+8x+2=0,

. Ilpz KaKNX 3HAYEeHMAX napaMeTpa @ ypaBHeHHA axé —x —-1=0

a1 x2 + 2x — § = 0 umelor oAt KopeHs?

. IIpn kaKkux 3HaYeHNAX NApaMeTpa ¢ ypaBHeHue x° — 6x +¢ =0

AMEET KOPHH DASHEX 3HaroB? OnpegennTe, KOPeHE KAKOTO 3HA-
K4 uMeeT BOasmyIo abCoJIOTHYIO BeAHIHHY.

. Ilpu kaxuMx 3HAUEHHAR mapaMerpa p cyMma KopHeil ypapuenus

x* + px — 5 =0 papHa 57

TIpu KaKHX SHAYEHHAX NapaMeTpa ¢ NIpou3pefeRne KOpHei ypas-
HeHu#A x° + 3x + g = 0 papmo —2?

IIpu xakHX 3HAYEHHAX ODapaMeTpd b OZUH U3 KOpHeit ypaBHeHNA
x* - (& + 5)x + 81 — b% = 0 papeE Hy0, 4 BTOPOH KOPEHE I0J0-
HUTARHEINT

IIpy KAKHX 3HAYEHHSX TapaMeTpa @ ypasreHne 4x2 — 3x + 2a = 0;
a) MMeeT TOALKO MOJOXKHTEAbHEIE KOPHU;
§) He MMeeT OTPHLIATENbHLIX KOpHe?
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12

s.

9.

10,

11.

JLns Kam/A0TO 3HAYUEHHA NAPAMETPA ¢ PEIIUTe YPABHEHME;

a) x9—3x—4=0; 5)" ~(@a-Dx +afe-1) _
x-a x+1

lnasa 5. HepaseHcTBA

I[Ipyn kAKX HATYPAJABLHBIX 3HAYEHUAX N CHPAEEJIMEBCO HEepPABCH-

1.9 1
cT305<n<1-?

Wzeectro, yTo @ > b > 0. [IpH KakHX 3HAYEHHAX ¢ BEPHO Hepa-
BEHCTRO:
a) ac > be; )—<% B}%{%; r) ac = be?

. YKRaxUTe RCe 3HAUEHHMA MapaMeTpa b, IPH KOTOPBIX JJAA MOOBIX

3HAUYEHHNA nepeMeHHOH X CIpPABEAJHEC HEPABEHCTRO!
P -2x+b>0; 6 *+5>2
X

. H]JH KAKHX SHAYEHHAX @ pAaBHOCHJIBEHBI HEPABEHCTRAL

2
a)ax>2nx>§; B)a:c<2nx<3?

Qax>2mn x<%;

HaliguTe BCe 3HAUCHMA DAPAMETRA &, IPH KOTOPHIX MHOMECTBOM
pemesuil HepapeHCTBA 2x — 1 > @ ABNASTCA NPOMEXYTOK:
a) (1; +o0); 6} (1 — a; +o0).

. IIpy Kaxkux sHaveHHMAX q H b HepaBeHCcTBO ax — 2 > b — bx’

a) He MMeeT pelIeHHii; @) pepHO aas mMoOLIX x?

. IIpy KaRWX aHAYEHHAX TApPAMETPA p ypaeHeHme px — 2 =x + 3

HMeeT:
a) OTPUOATENEHEH KOPeHE;
6) HeDONOXKHTENLHEIH KOpeHs?

TIpy KaXKX SHAYEHHMAX HAPAMETPA p YpaBHeHHe px + 2 =p + x
HMeeT:

a) MOJIOXKATENLHEIN KOPeHb;

0) HEOTPHALATENEHEIH KQPEeHE?

TIpn KaKEX 3HAYEHNAX g HepapeHCTRo |2 — |x| + 2 > a copasea-
JNEBO A8 MOOHX sHaucHNHE 7

TIpu KaKHX 3HaYeHUAX g HepaseHcTso | x| + 2| + 2 < @ He umeeT
pemeHunii?

Pemure HepareHCTBO ab — 1 < g + b OTHOCHTENBHO NEPEeMEHHORM:
a) b; a) a.
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12. lans ypasHennda x? = 2 — g & |x| = a + 1. JIpu xaxux sHaue-
HHAX a.
a) ofa ypaBHeHHST MMEIOT KODHM;
§) mepBoe ypasHeHme X2 = 2 — g UMeeT KOPHH, & BTOPOe — HET;
B) 004 YPABHEHHS HE UMEWT KOPHeMH?

2x+32x+1],
13. IIpu xaxHEX 3HaueHUAX & CHCTeMa
2x —a = 2a - x:

f) He MMeeT pellleHMIl}
6) MMeeT pellleHNeM TOJARKO OJHY TOUKY;
B) HMeeT peImeHHeM OTpPe3oK?

14, [lna Kaxgoro sHavyeHns NapaMeTpa @ pelInTe CHCTeMY:

{2x—1>3, {2;:-1;3,
a B)
2x—a>a 2x —a < a;
) 2x-1<3, 2x -1<3,
2x-a<a; 2x —a < a.
15, [Ina Kakaoro SHEYeHNA 4 HANAWNTe peIlleHHe COBOKYNHOCTH He-
PABEHCTRB:
2¢x-12> 3, 2¢-12 3, 2x-1«3,
a 2x —a > a; 2x - a < a; B 2x - a < a.

16. lIna xakpOro sHAYCHHUS ¢ DPEeIINTE HEPABEHCTBO:

a) 2(x — a) > 0; n)x;“<0;

O x(x-0)<0; 1) Z—>0.

lrNasa 6. CreneHs ¢ UENbIM NOKa3arenem

1. VEaxnTe Bce HeJbIe 3HAYEHHA 7, OIPH KOTOPHIX 3HAYCHHE BHIDR-
seHHA 22742 — 2%+l _ 92s _ 22:-1 gppgeres ApobBIO.

2. IlpH KaKHX NeJblX JHAYCHUWAX £ SHAYEHHE BLIDAXKEHHSA
1 1 1 1
or kel T gkve g+ 3

3. Ilyctre x=a - 10% y=>b - 10" rme 1l < g<10,1< b <10, nu
m — pHenable yHcAa. IIpH KEKHMX 3HaATYCHHAX 4 ¥ b nopaAmoK yAcaa:

ABJIAETCH HATYPANBHBIM qucaoM?

a) xy He paeeH n + m; ﬁ)% He paBeH n — m?
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1.

2.

3.

40

9.

lMasa 7. OyHkumn n rpadpuxm

Tlpy kakuX sHaUeHHAX d BEPHO PABEHCTEO!
ayal<a? 8)a! > a?

Ilpu kakux sHAYeHUAX k NpaAMas y = kx He AMeeT (OIMUX TOYEK ¢
rpadHKOM PyBEKOWH:

a)y=x" 8) y=x%?
dana dyexnua f(x) = x% ~ 2x. HalifuTe, IDH KAKUX SHATEHHAX &
a) fla - 1) = fla + 3); B)fla-1)-1>fla+3)+37

Ilpm kakux 3HA4YeHHUAX & U b Touka M(q; b) TpHHARASKAT KAK
rpapury pyEKmMH f(x) = x? - 2x, Tak W rpadury QYEKIHA
y=-2 ()7

. Oana pysxona f(x) = 52——;& Tpy KaKAX 3HAYEHHAX:

a) napameTpa b rpadur dyexuun y = —2x + b He Nepecekaer rpa-
bur pyErnum y = f(x);

6) mapameTpa k rpadur bysroun y = kx — k + 1 ge uMeeT obmux
ToueKk ¢ rpadmroM byeEROUN ¥ = f(x)?

. HsBecTHO, 9TOD f[%) +2-f(x) = % HaiiauTe f(x).

. IIpu kaxWX 3EAYEHEAX £ BepHO pameHcTBo f(f(x)) = kx, ecau

fx) = 2

Ipu XaKMx HATYPANBHBIX 3JHAMEHHAX &k rpajpumk GyHKIUE

y= L:-—‘j‘_il—ti NPOXOENUT TOJBKO uYepe3 NKBe TOUKH ¢ Henoudic-
JEeHHEIMH KOOpDAWHATaMH?
IIpn raxkmx aHaueHRAX k rpadHr GyHROMH f(x) = k_x_;—___[:;1+_2_ He

nMeeT 00OMMX TodeK ¢ OpsaMoit y + 1 =07



KOMMEHTAPUA ONa YYUTENS

JHuaaKTHYecKHe MATEPHAIE! HAIACAHEL B COOTBETCTBHH ¢ COZEp-
sxanveM yuebunka ¥0. H. Marapriuera, H. I'. Magawok, K. H. Hem-
xora, . E. ®eorrHcTOBa «ANrebpa. 8 waaces (M. : MaemosmHa).
Kaxpomy naparpatdy yuyebGHHKA COOTBETCTBYET OZHE, B HEKOTODHIX
CIYUAAX JBE CAMOCTOATENLHEIe paGoTel, KaMmAoil raape yyeGHHKA —
OZHA KOHTpoJNbHaf DaGoTta. Bece paloThl paccdATaHH Ha OAHH VPOK
(40—45 MuHYT), 38 MCKJANYEHNEM HMTOrOBOH KOHTPOALHOHE paboThHl,
PACCYHATAHHON HA ABA YPOKA; MATEPHAA B OCHOBHOM DacloXOKeH NC
BOBPACTAHHIO CTeIIeHHA TPYAHOCTH (XOTA OnpeAe/eHHe YDOBHA CJOMK-
HOCTHA HOCHT YCJIOEHRIH XAPAKTEP).

CamocToareastsle paGoTH nMerT B Gonpiueit cTeneHn obyualo-
muii, 9eM KOETPOIHMPYIOIIHH XapakTep. DTOMY SOMMKHE, (¢ MHCHAR
4BTOpA, COOCOOCTBOBATL €INe M OCHOBHEIE TeOPeTHUYeCKHe CBeIeHMd,
NPHBOAUMEIE Nepel 3RAAHAAMH IOATNOTOBHTENBHOrG BapuanTa, Ilpu
BHIOJHEEUH YYAIIMMHCA caMocToATensHol pafoTn npeanonaraerca
HCIICNB3OBaHKe A000# crnpapouanoil auTepaTypH (yuefuuk, paGouaa
TeTpank M AP.), B TOM YUCJE¢ H PeIlleHHOTO JOMA IOATCTOBHUTEABHOIO
EAPHAHTA.

TeopeTHyecKHe CBEZleHHA He TOABKO MOMOIYT YUAIIMMCA MPOYHEe
VCBOHTH OCHOBHOE COAED:KaHHe YueOHHKA, HO H JALYT BOZMOMKHOCTD
VIHTENAM, PAGOTAOIINM II0 APYIrHM yue§HHKAM, Jerde COPHEHTHPO-
BATHCA B COAEPHAHHN OPEeANATAGMEIX CAMOCTOATENBHEIX H KOHTPOID-
HBIX paboT.

HexoTropkie 3alaHUA CAMOCTOATLILHEX paboT BMXOAAT 34 PAMKH
yKa3zaHHOTO yueOHMKA, TeM He MeHee BechMA (MM3KO OPHMEIKAA H
JIOTAYeCKH NPOACMKAA MIJNOKEeHHHA B KEHre MaTepuan. [losTomy B
TeODeTHYECKHX CBEACHMAX NPUBOAATCH COOTBETCTBYIOIIAE OIpeHese-
HHA, AJAMCPHTMEl pelleHMs 23484 M MHHNMAILHEIC MoACHeHMS. 3a-
AAHWA BMeCTe C COOTBETCTBYIOmeENH Teopuell nenecoolpa3Ho paccMoOT-
PeTH HA YPOKaX, OPeAMNECTBYIOIGHX NPOBEACHHAK CAMOCTONTEILHOH
paGoTEL.

PaciiHpeHne paMoK y4ebOHMKE CBRSAHO He CTONBKO ¢ KeJaHneM
aBTCpa «JOTOBOPHTEY TEOPETHYECKHI MATEPHAJ AC AOTHMECKOro 3a-
BepmIeHHs, CKONBKO ¢ NONEITKOH XO0Th HEMHOI) PASTPY3MTE MATEDH-
an 9—11-ro xaaccos. Hu 119 KoT0 He CeKpeT, YTO B IOCJIeAHME JlecH-
THASTHH NPOACXOAHNT YOIDOIIEHNE ITKOABHOI'C KYPCA MATEMATAKH H3-
38 HeZOCTATHA y1eDHEIX 4acos. B To ke BpeMs 3aJJaHHA BCTYITHTEIb-
HBIX 3K3IaMeHOB B BYShI He TOJbKO He YUPOINAIOTCH, HO, HaPOTHB,
CTAHOBATCA CJIOMcHee, pagroofpazEee, uzompennee, [losTomy <«paH-
HAA COELIHANN3ATHA S, DAHHEE 3HAKOMCTBO ¢ METOJAMH PEIIeHHd TEX
HJIU WHBX 38784 CTAHOBUTCA Bee Oosee M Gonee axTyanbHEIM. TeM
HE MeHee B cAyYae HEAOCTATKS BPeMeHH MM II0 KaKAM-a1ato ApyraM
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MPHYHHAM PTOT MATEPHAN MOXKHO HE¢ DACCMATPHBATh, 8 CAMH 3aa-
HHA NCKAIOYMHTE UM 3AMEHHNTE.

KoawdecTso yOopakHeEHH CAMOCTOATENABHBIX M KOHTPOJLHBIX
patoT Tak e, KAK H HX COLEPKAHME, YACTO OKAZLIBAETCA HAORITOU-
HBIM, McnoasayeMblli anropoM OpuHoun M30LITOYHOCTE — 3TC He
TOABKO NOIBITKA OXBATHUTH B pabore Kak MOMHO (0AblOe PASANIHEEIX
yrnpaxxHeHHH, ¢0054TE HeoObATHOE» . Baeck OPHCYTCTEYET H 0fmasn
TeHAeHUHA VEPYIHEHEAA KOETPOABHEIX pabotr. KpoMe Toro, yautenmo
SHAYMHTENLHO Npolle YAAJANTE H3 TEKCTA TO UAH HHOe 3ajaHue, He-
HEeAH OPHAYMEIBATE HEAOCTAKIIEE.

IIprENT HIGHTOYHOCTH KOHTPOABHLIX H CAMOCTOSTEJLHEIX Da-
0ot HMeeT U ellle oAHY BAKHYIO DpHauny. [Ipeanonaraerca, uTo yuu-
Tenb §y/eT IPeANATaTh: YYAIIHMCH 60¢ 300QHUR, HO KPUTEDHUH BEICTAB-
JeHUA OoNeHKH OyIeT TAKHMM, YTOOH y ydyaltwxca OJHO HIAN, MOXeT
OHITh, ABA VIPAYKHEHHS OKA34THCE «THITEHMHS, JONOMHHTEILHEIMU
(BEIMOAHANTCA TI0 JKEMAHMIO YIAIONXCHA 38 NOOOJIHHTEILHYI) OTMET-
Ky). IlogoGHaa mpakTaka Opeqaarars yuamumcsa BHOEPATE CBOL
«ofA3aTeNbHB » MUHHMANBHKE YDOBEHD ZAET BO3MOJKHOCTE YUCHH-
KAM NPH BHRIIOAHEHHH PaloTH OTBETHTH HA BOIMPOC, KAKOH MATEPHAJ
OHH ycBouau ayqdme., KpomMe TOro, AONOJHHTENbHOE YIPAXMCHEHHE B
KOHTPOJBHON HIH CAMOCTOATEABHONU paboTe AJA CHILHHX YUANTUXCA
ABNAETCH «3ANACHEIM LHAPAINIOTOM»*» HA cAydall KaKoi-aubo olmInOKH
UIH ONMHCKU! YYHTEAER BMECT( YHPAKHEHHA, B KOTODOM JOUYILEHA
omudKa, MOMeT 3ACYMTATE JONOJHATEIEHOE FIPAXKHEHHE.

Hanmmuue nonoaHUTENbLHBIX YVIpaKHeHH! M mpeanaraeMas CHC-
TeMa OLEeHHBAHMA KOHTPOABHBIX H CAMOCTOATEAREBIX pafoT cosxa-
10T GAAMONPHATHYH B MCHXOAOTHYECKOM OTHOLIEHHH OGCTAHOBKY B
KJACCe, UTO TAKYKEe HeMAJIOBAXKHO.

Ilepea HavaioM paboTEl yUHTEAL HOMKeH 0OLABHTH (A Ayulle —
3AMCATR) KPUTEepHH OIeHKH i HATOMHHITE, WTO0 IOCHEIHEE 3aaaHNe —
RBOBCE HE caMoe CIOKHOe (B AeHCTBHTENLHOCTH YACTO TAK H eCThl).
ITC NOZBONMT VYAIIMMCI COSHATENBHO DON0MTH K BEIOOpY «coGeTBEH-
HOTO 00A3ATeJLHOI'0O MHHHMyMa», UTO, BooOIie roBopa, ABAHETCH
CcepLe3HOH MEICAINTEARHOH pafoTol (OmeHKA C¢BOMX BOSMOMKHOCTEH
H csoif cofcTBeHERIN BRIGOp — 3TO BCerma He npocTol). IlparkTHRA
HOKA3BIBAET, YTO ACHOJAHHTENLHOS 3ANAHHE, HE ABAAACH obazaTeNn-
HBIM, TaCTO BHIAKIBAET ¥ YUAIIUXCA Jae DOALIONA MHTepec, HexKean
sagaHus, IpoBepaonHe 00A3aTe/ LB YypOBeHL 3HAHWIH, YMeHWH o
HABEIKOB. 1 gnech caegyer Takke npegocTepedd YHAIMUXCA: OHH MO-
TYT 33 YPOK DEIINUTH JHIOL JBA NOCIHEAHNX, ABA CAMBIX TPYAHBIX H
HHTEpeCHLIX YOPAXHCHNSA, HO NPH 3TOM IOJIYYAT 3a paboTy HeynoB-
JeTEODHTENBHYI0 OTMETKY, TAK KAK He naﬁpa.:m HY¥HOE KOJNIHYeCTBO
Sannos,

Heckonsko ca0B 0§ OneHKe 3a IIHCEMEHHYID paloTy B mMaTeMa-
THYeckOoM HRJacce, CoraacHO HOPMATHBHLIM AOKYMEHTAM OTMETKA
«YIOOBJETROPHTEJIBHO LA YIAIOUXcA 00imeofpasoBaTeNbHONO H ANA
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YUATIHXCH MATEMATHYECKOrO KJIacca JOJKHA GEITE paBHOUeHHO. Ha
OPAKTHKE STOrN0 He NPOHCXOIAT. ¥ UeHHKY MaTeMaTHYeCKOro Kiac-
ca ANA HOAYYeHUA «TPoiKK» IPMXOANTCH BBINOJHATE 3HATHTEABHO
oJpIme 3afaHMK, npudeM KyAa 0ojee BRICOKOTO KAYECTBA. YUYSHHK
B 00Ieo0pa30BATENLHOM KA&CCE BMECTO 2TOH eTpOMkus mmMea ORI
B XyamieM caydae <ueThipes. o MHEHMIO ABTOpDa, «VAOBJIETBODH-
TEJBHO» HOJEeH OOAYYHATE VYeHHAK, BRIMOAHHBMNI «0Gmeofpaso-
BATENbHYIO? COCTABIAIINYIO NHUChbMeHHOH paboTnl. OgHakxo aBTop He
B COCTOAHHM TpeodofieTh CAMKHBIIEecsd 3a mocaeguue 30—40 rner
«OLEHOYHEIe HOMKHHIEI} «YAOBAETBOPDHTENLHO» B NMPeACTABJEHHEIX
paboTaX MOJVYILIOCh HECKOALKO BEIIIE, €M B paboTax Ana obieob-
PasOBATENBHEIX KIACCOB.

Kourponsanie paGorhl IMeOT KOHTPOJHDPYIOMHIA XapaKTep: Opu
HX BHOONHEHHHN YYAIIMMCH HeJIb3dd MOJNb30BATHCA HMKAKUMH CIpa-
BOMHEIME MATEPHAJIAMH, B TOM YMCJS DRINCHHLIM AOMA MOATOTOBH-
TeAeHbIM BapnaHToM. HecMorps Ha TO 9To B IPOrpaMMe IO MATEMA-
THKE €CTh TEMBI, CBASAHHEIE ¢ BEIMHUCACHHAMN HA KANbKYAATOPE, aB-
TOp (110 DeaoMy PAAY NPHYKH) CUIHTAET, ITO UCOOJIB30BAHNE KANLKY-
JATOPOB BO BpeMsi NPOBeAeHHAS KOHTPOABHOH MIH CAMOCTOATENBHOMN
paboru {Kak B BOOOImE HA YpOKe MATEMATHKHM 34 PeAKNM-DeIKHM
HCKAIOYeHHEeM) HelleNlecoodpazng. B oToM MHeRuw aBTOpa yOepaeT
€Ii¢ M JANPET MCIOOAB3OBATE KAABKYJIATOP BO BpeMA BCTYNHTENbHKX
3K3aMeHOB B pAJe BY30B.

JJaa roro uTo6sl YYUTEeNE MOT NPABUIEHO PACCTABHTE HEKOTODEIE
AKIEHTH! B NpenogaBaHd@ anarebpel B B-M Kiaacce ¢ yrayDmeHHEM
H3YYeHWeM MATeMATHUKH, HeoOXOJHMO KPATKO NPOKOMMEHTHPOBATH
comepsRaHNe 3aJoANHA CaMOCTOATENbHEEX N KOHTPONBHRX paboT.

Camocmonmenvhaa patoma N 1. ITopTopense marTepHana 7-To
rJacca ¢ oleMeATaMl HOoporo. HoBaIM asnderca sagaHue Nt 4 (B oog-
TOTOBHTEJILHOM BapuaHntTe — N 3): B TAKOM BHJE OHO B 7-M HJAacce
He BCTPEYaNOoCh, XOTA A O PAIOKSHHMH Ho MHOGHTENH, U O PellleHNH
YPaBHeHWH pasfcieHHeM HA MHOMKITENIH IOBOPHIGCH MHOrC, GBLIO
u nocrpoeHue rpadMKEOB AHHEHHHX ypaBHeHui, (Q0negHAeHHe He-
CKOJLKHX TEM B ONHOM 38J8HHH MOMET BHISBATL ¥V VHAIIMXCH OIIpe-
AeNeHHBEIe TPYAHOCTH. [ToaToMmy 2TO yOpaskHeHHe cAeAyeT NOACHHTL
BO BpeMaA ypOKa NOATOTOBKH K CAMOCTOATEALHOI pabore, OnpeaeneH-
HBEIE TPYAHOCTH MOKET BEISBATEL M BERINOJHCHHE 3aganna N 2, ecan
YIAIAECH JAIOL JONAJFOAHYECKH BCTPEUYAANCH ¢ (PYHKOIHOHLIBHOHI
cEMBOAHKCH. IIoaTOMy H& YPOKAX MOBTOPEHHAA NENeCOOBPAIHG 3TOM
CHMBOJIMKE Y[eJHNTh HEKOTOpOe BHUMaHUE. 3anauue Nt 6 Takske AB-
AAETCA OTHOCHTENBHO HOBLIM LA yHAINNXCH, XOTS ¢ GopMyNoii KBag-
paTa cyMMB HECKOJNBKMX CHAra¢MEIX OHHM 3HAKOMEL, OcTainbHEIe 38-
EaHnAA paGoTHl BOOJHe TpaguouoRHLl. Kprrepnmii omemxm: «5» — 3a
WIeCTE 3aJaHuil, «3» — 3a deThIpe.

143



Caamocmosmensnan pafoma M 2. IToMEMO TpagNMIEOHHBIX
(maxe nns o0meoBpasoBaTEILHOrG KIACCA) 238JaHMYM HA COKpalleHHe
Apobelt (N2 §) 1 npueesenue fpodelfl ¥ HOBOMY sHamematemm (N 3)
B pafoTy BRJIIOUCHLI 38AHNA HE ONpejejeHHe O0JACTH JOMYCTHMEIX
3HaueHH#l mepeMeHHOH B ApobHO-paMUMOHANbHOM Bhipaxienmn (Ne 1).
Kpome Toro, B paore Henoaesayercs onpeleleHHEe PABEHCTBA ApoOH
Hyno (Ne 2). HexapakTepuuM ana ofmeofpasoBaTebHOTO KJIACCA
ABRNASTCA 3gAaHme N 4 (3aMeHHTE Apo0b TOMXKIECTBEeHHO DABHO, HO
¢ UeJBMH Koadxpunmenramu). H yx copceM cneunduyecKHM AIA
MaTeMaTHYeCKoro Kjacca sBJAseTcA sajlanue Ne 6 (sainmcaTh MuoMme-
CTBO OEeNHIX 3HAYCHHH IepeMeHHoll, mpu KOTOpPLIX 3HAUYEHME APOOH
ARJAETCA LEAHM WX HATYPAJLHBIM YHCEOM), ITO 3ajaHNe — Tpo-
nefeBTUKE TeMEl <JleMMoCTh YBcens. 3anaHue N 7 ¢ oZHOPOAHHI-
MI MHOTOYIECHAMH Y>Ke BCTPEYAJNOCE B T-M KJAacce; 3jeChb OHO TIPH-
obpeTaeT xapaxkTep 00A38TENLHOTO AMA YUAIIHXCHA MATEMATHYECKOTO
KJaacca. 3aganme Ne 8 ¢ mocrpoenueM rpaduks auHeiinoll dyHkunu,
HA KOTOPOM EBHEIKOJOTE OfHa TOUKS, ABIAETCA XapaKTepPHBIM HMeH-
HO INA RJIGCCOB ¢ VIAYOJIEHHEIM H3IYICHAEM MATEMATHKH H 0COOBIX
CNOKHOCTEH Y BHAMATEJBHLIX YYamuxcd OOEIUHO HE BLIGLIBACT.
Kputepuit onerru; «5» — aa ceMb 3gAaHUi, «3» — 3a YeTHpe,

Camocmoamensvnan patoma Ne 3. Ileperle TpH 3aiaHIA BIOJHE
TPAOUIHOHHK (game Xiua o0meo0paszoBaTedbREOTO KJAACCA) — HMX BH-
MOJHEHHEe MOXEHO OIIEHUTH OTMeTKOH «3». Boe ocTanpHue sagagua —
AJIA «MATEeMATHKOB», 3AeCh H MOOYEDPEJHOE CA0KeHNe HEeCKOJBKHX
caaraeMsIx (M 4), m meTog meonpeaeaeHnux Koabdunuertoe (Ne 5),
1 BEIfeeHIe 1eaoii yacTu U3 aarefpandecroit gpobu (Ne 6), u npexn-
CTABJNEHHE THCAOBOR ApOOH B BHAE CYMMEBEI ABYX PDA3JHIHEIX XPO-
6eif ¢ OZHOZHAYHBIMH 3HAMEHATENAMH. 3ajaHHe ¢ NOCTPOSHUEeM I'pa-
¢uKroB JuHeHHEIX QYHKIHMK, NepeceKaIOUXcA B BHIKOMOTOM TOYKe
(M 8), — mpopomKeHNe 3afanuA Ne 8 H3 npeAblgyimeil caMoCTOA-
rensHOH paforei. Tyr mpocnexHEBAaeTCA DPONEAEBTHKA PpeHIeHHA
ApoOHO-pAllMOHANBHEIX YpaBHeHM. 3agaHne Ha AeJleEHe MHOPOYje-
HOB YrOJKOM, IPHCYTCTBYKINEE B NOATOTOBATEJIBHOM BAPAAHTE, OO~
Je3Ho HMEThH B EAAY B CBARH ¢ BREIZAEJACHHeM OeXoil YacTH Anrebpam-
YyecKo#l ApobH, oAHAKO KAK OTAelbHOE 3ajaHHe B CAMOCTOATENLHOI
paGoTe OHO CTHIIKOM y3KO. Creayer noapoiHee MOACHUTE YUAITHMCH
noKo3dhHUITHeHTHOS PABEHCTBO MHOTOWIEHOB, MOHATHOS MHTYUTHB-
HO, HO HHKAK He PasbACHEHHOe Ha CTPaHHLAX y4yeOHMKa. FIMenHo
STO NOMOTAST PEIUNTE 3ATAHHE ¢ METOAOM HeolDeAeAeHHEIX Koadhn-
ITMEHTOB; ABA MHOTOYJE€H& DPABHEBI TOrAE K TOABKO TOrAa, KOTEAa HX
KO MIMUEHATRl IPH OZUHAKOBLIX CTENEeHAX HepcMeHHOH (epemMern-
HEIX} paBHbl. OTMeTKA «D» BHCTABAAETCA 38 CeMb 3aiaHHI.

Camocmoameasuas padoma N 4. XapaxkTepDHHME anda obiieol-
PA30BATEJBHOrO KIACCA ABJIAIOTCA ynmpaxHeHma Nt 1, 2 u 3. B za-
JaEHE N 4 B PasnoyeHHH HA MHEOMHTENH YHACTBYIOT CTeIleHH, He
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Hcnoabsyiomueca B 8-M oGmeobpasoBaTesrHOM KJjacce. Haunbomee
«CTDAITHBEIM » OJf YIALUXCA OKABEIBAETCA 3afaHne Ne 7, B KOTOpOM
HYKHO ARA YIPOIIEHWA BHpaKeHHA AAH (GyHKIHE HCOONB30BATH
PA3ACKEHHS HA MHOMHTEINA TPYNIHPOBKON B GopMyny pasioieHHua
n-e1x crenedeil. Kpurepuii onenkH: «5» — 3a mecTh 3agHUi, «3» —
38 TPU.

Camocmoameaviaa patomae Ne 5. TpagnuuonHO TpyAHAA IS
yyanuxcs Tema. TpyaEOCTE YCHIHBASTCA HAAMYMEM sueTLIpex-
ITAKHMX» Apoded (Ne 2 H 4) H HATHYHEM 3aJAHHA ¢ QAKTOPHAIOM
(Mt b). Haapune B MOOrOTOBHTENALHOM BapuaHTe coduama (N 7) —
MOBOL, OTAEJLHOIG PAITOBOPA ¢ YYAIUMHCA, IIpuMeph! CI0MKeHHA IO~
HobHpX gpobeit OBLNH U B 7-M Kaacce, ¥ B §-M. OcTaeTcd NHIOE palo-
6paTeca ¢ DeckOHEYHOCTANMM... KpuTepHii olleHKN: ¢5» — 3a YeThIpe
3afannd, «3» — 3a ABA.

Konumpoavnas patoma N [, B ofmeofpasopaTenbHol IacTH pa-
foTel — sagaHua 1, 2, 5 u, momer GEITH, 7. OcTaNbHEIE 3aTaAHHA —
A «MaTeMATUKOB» . KpHTepHil oneHKu: «5» — 3a mecTh 3ajaHui,
«3% — 3a TpH.

Camocmoamersran patioma Ne 6. Bee 3afanHA CAMOCTOATENEHO
pafoThl BRIXOAAT 32 PAMKHW nporpaMMul odmeobpasoBaTeAbHON KO-
a5l [[OHATHIO 3AMKHYTOCTH MHOMKECTBA OTHOCHTENBHO Kakol-mubo
Olepalliy MOCBAIEHO yonpaxHeHHe N 8. Bnoane BeposTHO, uTO
VYEIHMCA OKAMKeTCA HEH3BeCTHBIM ONpejeNeHHEe KDPYTA B KOODAH-
HATHOI! JIOCKOCTH YepPe3 HePABEHCTED, MCIOABIYIOIIEECA B 38AdHHH
M 5. TToaroMy aTo yOpajxHeHHE Ilenecoo0pasHo pACCMOTPETE HA YPOKe
OOATOTOBKM K caMocToATedsHoH padorTe. Kpurepuii oneEkn: ¢H» —
ga ceMb sagaHuili, «3» — 38 geTkipe.

Camocmonmenvras paboma M 7. Hecmorpa Ha To YTo B OCHOB-
HHX CEEJEHHAX AKTHBHQ WCOOMb3YETCH ofMenpuEATOe GG03HAYECHHS
KPATHOCTH OBYX YHCeJ, B 3aJa4HHAX ABTOP MOCTAPAJICA ero He yHo-
TpeGAATE, TOCKOALKY B YIeOHHKe 9TOro ofo3HAYEHHN HET, ¥ UUTENb
MOYKeT BEeCTH 5TH o00sHaYeHMs, & MOKeT M He BBOZHTDL. TpebopaTk
OT yyamuxcsd o0A3aTeNbHOrO MCIOJAB30BAHWUA 3THX OD0O3HAYEHUIl He
caeayet. Bee safaHMA caMOCTOATEARHOH pafoThl BEIXOLAT 34 PaMKH
nporpaMMu ofimeofpasoearensrHoro KJaacca, HauGOJBIUIVIO CHOMK-
HOCTE V¥ YUAIGHUXCH MOI'YT BBI3BATE PElIEHHS YPABHEHWIl B LEJIKX
ypcyax (Ne 4 6) u Ne 7). Pemenne 3aganna Ne 5 onapaeTca HA 3aK0-
HOMEDHOCTH, KOTOPEIe MO HO 3aMETHTh NPH BOSBEIEHHH B CTENEHL
aucena 7, 2, 3, 5. ITHM 3AKOHOMEPHOCTAM IeNeco00pasHO NOCBATATHE
HEeCKOJBKO MUHYT HA VpOKe TOArOTOBKH K CAMOCTOATENbHOH paboTe.
Kpurepuit onenkn: «5» — 3a ceMb 3agamnii, «3» — 3a ueTelpe.

Camocmosmenrvran patoma M &, Bee ynpaxaeHnns, kpome N 2,
BRIXOAAT 34 PAMKH IporpaMME ofmeofpasoraTeasHore kaacca. Hau-
GoABITYI0 TPYAHOCTE MOMET BHIBBATH YNpaxcHeHHe N 7, KoTcpoe
MOKHO DElIATE KaK € MoMoINeld auadaHTOBHX YpaBHeHHH, Tak H
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HEIICCPEACTESHHO ¢ TOMOIIBK) <APH(PMETHKH OCTATKOBY, OTCYTCTBYIO-
mel B TeKcTe YueOHHMKA M B OCHOBHEIX CBEIEHHAX, NPeABADSIOLINX
384aHNA TIOATOTORUTEJLHOIO BAPMAHTA, dafame N 6 rakme ypod-
Hee PeIUATh C [IOMOIOBK) «APHQMETHKH OCTATKOB®, HEKENH ¢ IOMO-
MIBIO 3aMeHE NepeMeHHON hopMynoit a = bg + r 1 ee NogCTAEOBKOIH
B JAHHOES BHIpAKeHNAe. 3ajaHHe Ne & IMOCEAINEHC OCHOBHOH TeopemMe
apudmernrkH. Kpurepuil onmeHKH: «5» — 3a ceMb 3aJaHuii, «3» —
3a UeTBIpE.

Konmpoavnas paboma Né 2. Bee samamua paloTbl BHIXORAT
3A Tpeaefbl OPOrPAMMEBEI [0 MATEMATHKe ANA 06Ieo0pasoBaTENb-
HBIX KJAAcCOB., 3aganne M 6 ameanupyer K GopMyde BHIYKCISHHSA
oflllero KoAWYecTBa PpasJIMYHBEIX HATYPAJbHBIX IeauTeaeit uHcia
a=p" - p- .. p (3agech p; — TIPOCThiEe YMUCHA, B; — UEJNHE He-
OTPHUATENbERE YNCJA), BRIYHCAAeMOl no dopMyae (7, + 1 n, + 1} X
x (n, + 1), KoTopylc LesecooGpA3HO BBIRECTH 0e3 CTPOroro HOKAZA-
TeABRCTBA HA YPOKe MOATOTOBKM K KOHTpoAbHOH pabore. PaGora co-
Iep:KHUT GOJIbIIOe KOJHUECTEO YNpaXHeHHUH, o ueM clefyeT ydamqux-
cA mpenyupeauTs sapanee. Kpurepuit omeHEkH: «5% — 3a ceMb 3azs-
Huit, «3» — 3a TpH.

Camocmoamenvras paboma N 9. Sanamna Ne 1, 2, 4 a), 51 6 co-
OTEETCTBYIOT 3aJAHHAM IDOrPAMMLI IO MaTeMATHKe ana ofmeobpa-
30BATENBHEBEIX KJACCOB. OCHOBHO'B BHHMAHNEe YIeJNAeTCH IBYM TEMAM:
YHCIOBEIC IPOMEXYTKH W AelicTBHTeabHEE uncaa. HamGoapiyio
CHOMHOCTE BHBEIBAIOT ABa IIOCAETHHX VIDA*XHEHHHA. Hm T.[EJIBCOOﬁ'
PasHO YAEAMTE BPEMA NPH MOATOTOBKE K CAMOCTOATeILHo# paore.
Kpurepuit oueAKH: «5» ~- 3a BOCEMB BANAHMHA, «3» — 3a 4eTHIpe,

Camocmonmeasnas paboma M 10. s obmecGpasoBaTeIBHOTO
KJacca paboTa oRa)KeTcd 3HAKOMOI, HO TEXHHYECKH CI0KHoi. Egun-
CTBEeHHOe 3ajaHHe, He pACCMATPHBacMoe B 00meo0pasoBATENBHEIX
KJaccaX, — 2TO pelleHWe HPPANHOHANBHBIX YpaBHeHU#A. Yopak-
HEHHE ¢ MPPAIHOHAALHBIMHM YPABHEHMAMH DACCYUHTAHO Ha oTpaGoT-
Ky onpegeneHusa apndMeTHYeCKOro KBALPATHOro KOpHA, Kpurepuii
ONEHKH! «D» — 3a MeCTh 3aJaHwil, «3» — 3a deTsIpe.

Camocmosmenvhas pafoma Ne 11, TnapHoe ornmumne zajaHuil
oroil paGoTH OT aHaJNOrH4YHOH paboTH Aaa o6meofpasoBATEABHREIX

KJIACCOBE — HAJMHYNE AOOKAZATEJBCTE TOrQ, YTO MHCAQ BHAA & + JE
ABAAETCA WPPAIIHOHANBHHM (JOKASATEJBCTEO OT HNPOTUBHOTD —
Ne 7). Cenyer o6paTHT: BEHMAHPE VUAIIHMXCH HA TO, YTO B JOKA34-
TeJBCTBE MOKHO HCIOJB30BATH TO, UTO eca¥ umciIoc b He ABIAeTcHA
TOUHBIM KBRAPATOM KaKoro-AHfo yueaa, TO OHO HMPpalHOHAABHOE.
1 eme 0aH0 OTANYHE. NPH FAKDEeNISHHH ceoficTe AKTHUBHOE HCIIONB~

30BAHHE TOXAECTBA va? = [a], B KOTOPOM MOAYAL MOMKHO PACKDHITH
O-PASHOMY MCXOAM M3 CKPEITHIX B YCJAOBMHM HIH IAMHCAHHBIX B AB-
HOM BHJE AaHHEIX. KpHTepuii oneHKH: «5» — 3a mecTL 3amaHHH,
«3» — 3a TpH.
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Canmocmoameanrnas patoma N 12. Bee zaganusa paGoThl peBH-
AT NPOorpaMMHEIE TpeboBAHNA 10 MATEMATHKe AiaA 00leodpasopa-
TEJIBHOrC KJAacca. JTO CBASAHO H ¢ GopPMyIoi CIOMKHBEIX PATHKANOB,
¥ ¢ BBICOKOQI CTeneHbI0 TPYAHOCTH 3agaHuil Boobure. Kputepuit ouen-
KH! «5% — 3a MecTh 3a0aHMiL, «3» — 3a TpH.

Konmpoavuan patoma M 3. Bee saganns paboThl, 38 HCKITIOUE-
HHEeM, MOKeT OBITE, VIOpaKHeHHA N 2, OpeBHIIAIOT He TOALKO MH-
HHMALBHLIA YpOBeHb TpeOoBaHMI K SHAHUAM U YMEHHAM YYAIIHXCH
00I1e00pa30BaATeEHOrD KJacca, HO M BOooOIIe caOMtHee NMPOTrpaMMLl
MQ MATEMATHKE Aa8 0§1eofpa30BATEALHEIX KIACCOB, 3T0 K npocTeit-
IIHe HPPATHOHANBHBIE YPABHEHHUS BMecTe ¢ IIpecOpasoBaHUSAMH BbI-
paxenuil ¢ apudMerHyeckuME KopuaME — Nt 1. OTo H CJIOXcHBIe
PAAMKANRI BMeCTe ¢ HepaseHcTrBaMu — Nt 3., 3Jech H cpaBHeHHe
apudmernyeckux kopHeil — Ne 4. H rpaduky dyAxknuiil, CBAZAHHREX
C OrPAHHYEHHOCTHIG HONKOPEHHBIX BEIpa:KeHuit, — MNe 5, 1 mepasen-
crBo Komn (M 6), m yupomenue BRpaMKeHnuil ¢ pagnkanami (Ne T)
KEpurepuit oneskn: «5» — za mecTs 3ajaHuil, «3» — 3a Tpu.

Camocmormeasnian patoma N 13. K obmeobpaszopaTeIbHON yac-
TH MOHO OTHecTH yopaxHenusa Ne 1 a) — B), 2a) — 8) 2 3 a) — G).
OcTanbpHBe 3208HHAA IPeHASHAYCHE] A1 YUalINXCA Kaacca ¢ yrayt-
JICHHRIM H3y4eHHeM MaTeMaTuku. [Iaa paGoTh XapakTepHO o6uive
KBAJpATHBIX ypaBHeHHH ¢ DapaMeTpOM, HO A0 HOJHOMO HCCAeA0Ba-
HHA (XK MOJHOTO PellleHUs KBAZPATHOIC YPABHCHHA C MAPSMETDOM)
eIe AaJIeK0 — He M3Y4eHO PelleHEe KBAAPATHYHLIX HEPABEHCTE M
HeT rpadvka kBagpaTuyHoil pyukuuu, Kpurepwii onenkn: «5» — aa
meeTh yhopaskneHnit, «3» — 3a Tpu.

Camocmoameavnas patoma N 14, Tpu mepBHX YOpAyKHEHHSA Ca-
MOCTOHTEAbHOH padoTH OTHOCATCH K 00IIe0bpasoRATeILHOMY YPOBHIC,
YeTBepTad 3ajada — HA CJIOMKHBIC OIPOUEHTH (XOTH CHCHUANBHO OHU
He N3y4aduch M TAKOrO HASBAHWMA He BBogmjaoch). Ilaraa sagaga —
HHTEDeCHAA CBA3EL IeOMeTPHH H alredpsl. Kputepuil oneHKH: «5> —
aa geTHIpe 3afauu, «3» — 3a OBe.

Camocmoameavnan padoma N 15. K o6meobpazoBaTensroil yac-
Ti paloTH MOMKHO OTEeCTH VIpasxHenus N 1 a) u 6), 2 u 3. Vupax-
HeHHe Nt § (pasaoikeHHe HA MHOMHTENN KBALPATHOrO TpeXwieHa) u
CBA3AHHOE ¢ HMM yhnpa)kHenme M 6 mayuarporea B 9-m o6meobpazo-
BATEJALHOM KJacce. EmuHCTBeHnoe sagamnie B oToli paGore, neauxom
NOCBAMIEHHOE MATEMAaTHYeCKOMY KJIACCY, — aTO 3ajJaHue Ha TEOPeMY
Bueta, cpAsaHHOE ¢ CHMMeTPUYEeCKHMH MHorowieHamMu (Nt 4). Kpu-
Tepuil oeErn: «5» — 3a IWILCTh 3agaHNEA, «3» — 3a TpH.

Camocmosameasnon patoma M 18, Pemenue apoGHo-panno-
HAJIBHHX YDABHeHHHA TPagHIUMOHHO QTHOCHTCA K CJOKHBIM TeMAaM.
Pafiora cogep:AcHT NepELIe TPH YNIPAKHEHU A, KOTOPEIE MOHO YCIOBHO
OTHECTH K 0f11e06pasoBaTeNbHON JacTH (€CAA He YYATEBATEL 3aJaHMT
K ynpa:kHeEMIO Ne 1, nmpeamosaraiomae MCNOJLIOBAHAE METOAR pe-
meHud APoOHO-PALMOHANLHAIX ypABHeHHI MoCpeacTEOM PABHOCUNIL-
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HOTO HepexoAa K cMemaHHONH cucreme)., Kpurepuil onengmu: «5» —
34 IATE 3aganwit, «3» -~ 3a TpH.

Camocmosmenvras paboma M 17. PelleHre TeKCTOBBIX 3aja4 C
HCHOJNb3OBAHVEM APOGHO-DAIHOHANEBHEIX YPABHEHHH ABIATCA OGHOMA
u3 Hanfoaee CIOMHEIX TeM Kypea aarelpr 8-ro wiacca. K obmieobpa-
30BATEJIBHON Y4CTH OTHOCATCA OePBHE ABA yopakHeHHA, OcTaJbHEE
BAJAYM HECKOJLKO IPEBHINAIT o00mMeobpasoBaTelbHHMi YpOEEHB.
Kputepuil ouesrm: «5» — 38 YeTHIpe 3afaud, <3» —— 3a JBe.

Konmpoavuas patoma N¢ 4. K 006meof6pa3oBaTebHOMy YPOBHIO
OTHOCATCA yIpa:KHeHHA No 1, 2 a) u B), 3, 4, 7. 3agasue N 2 6)
(oAMH M3 KOpHell KBRaJPATHOrO YPABHEHHA — He YHCI0, 4 IapaMeTp)
HE XAPAKTeDPHO IAH ofmeolpasoBaTeABHEIX KJIACCOB. ¥ IpDAKHEHHe
Nt 5 nayuaerca B 9-M ofmeolpasoBaTensHOM KJIacce. ¥ MpaxHeHUe
Nt 6 (apo0HEO-paIHOHATBHOE YPABHEHHE) YCAOMHUIOCE AONONHATE I
HEIM TpefOBaHMEeM K KOPHMAM, YTO TAKKe IPeBRINAeT YpOBeHE ofilie-
o0pasoBaATEeNBLHOrC Kiaacca. KpaTepuit oneHkn: «5» — 3a mlecTh 3a-
aanuii, «3» — 3a TpH.

Camocmosmenvraa paboma N 18, K ob1eobpazosaTesHOM 9ac-
TH pafoTH MOMHO oTHeCTH yupaxHeHHnd 1, 2 u 5. OcraneHrle 3aaa-
Hua gufo Texumuecku fomee caodcHBIe, JANG0 COACPIKAT MATePHA,
HA KOTODOM He aKIEeHTHPYeTcsi BEMMAaHHEe B o0IjeolpazoBaTelbHOM
kaacce. HanGosee caoHEM ABaAeTcA ynpasxHeHne Ne 7, 1 He ToaAb-
KO IIOTOMY, YTO B YCJIOBHH AAIOTCA OTPUUATE/BLHEIE FDAHHIH YHCIA.
Tak:xe AOCTATOUHO CACKHEIM OKAILIBASTCA 3afaHne No 3, B KOTOpOM
HYXXHO He 3a6LITh 00 ofsacTH AOOYCTHMHX 3HAYEHHI TepeMeHHOM.
Kputepnii onenrkn: «5» — 34 ceMb sagaHuii, «3» — 3a YeTHIpe.

Camocmonameansvnan paboma N 19, Ilowru Bee 3aTaHNAA CAMOCTO-
ATeJBHOH paloTH MOKHO OTHECTH K 00meodpasoBaTelbHOMY YPOB-
HIO, X0TA K He K MHHHMAJLIOMY 00A34TeILHOMY YDOBHIO obmeolpa-
S0BATENLHOrO KJacca. HexnioueHWe COCTABAAIT JAHIIL YVIIPAXKHEHHE
Ne 7 u n3-3a HaAEYWA (PYHKIHOHANBHOH CHMBOJMKY YIPAXKHeHHe
Nt 6. H, komedno, Nt 8 Ha npumeneHHe HePAaBEHCTBA MEKAY CPelHHM
aprMeTHUECKHNM M CpeZHEM reoMeTpudeckum. Kpurepuit oueHkH:
«b» — ga ceMs 3amaHuH, ¢+3» — 32 UeTHpeE.

Camocmoamenvuas paboma M 20, K obmeobpazosaTesnEoi yac-
TH oTHocATCA 3ahamuA 1—4. PemrenHe HepaReHETBA ¢ DApAMETPOM
(N 5) B HCCACKOBAHME CHCTEMBI HePABEHCTB ¢ mapaMerpoM (M 8) —
3aJlaHNs AOCTATOYHO CAOMHEIE, HO COOTBETCTBYKIIHE COAEPAAHHIY
yuefHUKa, Ynpa)kHeRAHe Ha DemeHHeé CCBOKYIHOCTeH HepaBeHCTB
(Nt 6) Be cooTBeTCTBYET coOmepanmio ydebnuka, ITo xeranuno yunTe-
JIA 9TO YIPAKHEHHE MOMHO 3AMEHITE IPYTHM, HO Hejecoobpasnee mo-
CBATHTE MY YKA3AHHOE B INIAHNDOBAHHH BpeMHA K OCTABATE B pabore.
Kpurepnit onenkn: «5» — 3a ceMb ynpamHeRuit, <3» — 3a deThIpe.

Konmpoasnaa pafoma M 5. Vopamuerua Ne 1—3 otmocaTes
K obmeobpaszosaTeasnoll yacTa, ¥Yopaxknennsa Nt 4, 5 n 8 (eepapen-
©TBa ¢ MOAYJIeM) OTHOCHATCA K MATepHUany yyeGHuKa 1nd 9-ro Kracea,
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HO BHUOJHe JOCTYIHH YV4alllUMcsd DTOTO BO3IpACTA, YnpaskHeHue Ne 6
(HEpABEHCTBO ¢ TAPAMETPOM) OTHOCHTCA K MATEpHANY y2e0HHKe Iaa
8-ro Raacca. YopaxkHeEne Ne T comep:KHT pelleHHe cOBOKYIHOCTH,
He BRJKYEHHOe B YueOHNK ana 8-ro Kaacca, HO TAKKe JETKO permae-
Moe yualliiMHica 8-ro knacca, Kpurepnii omeHKH: «5» — 3a ceME 3a-
AaHmii, «3» — a3a ueTHIpe.

Camocmosmenvraa padoma M 21, Ileperle YeThIpe 3a/laHHA OTHO-
carca ¥ obmeobpasopaTenanHoit cocTasnmiomeii padorm — orpaforra
OIpeAeNeHUA U CBOIICTE CTeleHH ¢ HeabIM noKazaTeneMm. Moser GLITE,
HEKOTOPEIE M3 STHX YIPaKHEeHHH HECKOJMBK( CI0KHee AaHANOTMYHBIX
3ANAHHHA ¢ TEXHEYECKOH TOUKY apeHNd. SaAAaHNA Ha YIIpolieHHe BhIpa-
AeHHl, COmepIKAIMX CTENEHH ¢ OTPUNATENLHEIM IIOKAIATENEM, MOMK-
HO CUYHTATE 00Eeo0pasoBATEPHHM KOMIOHEHTOM, HO OTHOCAITHMCS
K GoJee mosaEeMy CPOKY oOydueHnA B 00IneoBpasoBaTenbHOM Kjacce.
HecTangapTHEMH AJA OOBIYHBIX IOKONBHMKOB ABJISKTCH 28AaHHA,
CONCPIAINE CTEMEHE ¢ HeM3BeCTHHM IIOKA3aTeNeM CTeneHH (YIpo-
LIeHNEe BHIPAYEHUA U pellleHHe ypapHeHHEH). OTMeTHM, YTO YUCHAKAM
OQUERHAECH TOT (haKT, UYTO eC/IH JBe CTeHeHH ¢ OJHHAKOBEIM OCHOBAHHEM
PABHEL, TO MOKA3ATEIH STHX CTemeHel TAKIKe PABHBI — HTO M JIEXKHT
B CCHOBE pPellleHHA TMOKASATEALHEIX YPABHEHN YUAIIMMUCA ITOTO BOG-
pacra. Kputepuit ouenrn: «H» — 3a IIecTh sagannit, «3» ~— aa TpH.

Camocmormensias patoma N 22, Ilepeble TP 32JAHHA MOMK-
HO OTHECTH K OA30BOMY YPOBHIO HOATOTOBKH. YopaxHeHuda Ne 6 u
6 (ympomenune BrIpayxeHHiT) TPAZMIAOHHO OTHOCATCH K AQCTATOYHO
caoxHuM mpumepaM. Kpurepnii oueskn: «5» — aa mieeTh sarannii,
¢«3» — 3a Tpn.

Konmpoavnas paboma Ne 6. 3aganue M 3 He XapaxTepHO
ona yueOHHKA, W ero cJaegyeT DACCMOTPeTE HA ypoke noapolnee,
B ocransHOM 3afjaHuA BOOJHE TPAAHOUOHHBIE Aaf TeMul «CremeHs
¢ OTPMIATEILHEIM HOKAsATeNeM» . KpuTepnii omeHKH: «5» — 3a mATE
sagaHdil, «3» — 3a TpH 3aJaHHA.

Camocmoamensvrag paboma M 23. Bee 3ajaHvda caMOCTOATENE-
Hoil paGoThLl NPEeBRIIAKT NPOrpaMMHBIE TpeDOBAHUA K IHAHUAM,
YMEHHAM U HABBIKAM ydauuxcsa 8-ro o6meobpadorareLHOrC KAacca,
daganne Ne 7 He paccMaTpuBaeTcA B y4eOHMKe, Ero BKaA4eHne —
NponeAeBRTAKA IOHATHA CACKHOH QyHKIuH (9-i1 Kaace) U ONHOBDE-
MEeHHO — HeOKHIAHHBIH AJA YUAIMHXCA <«BBEIXOA» M3 MATeMAaTHYE-
CKOro aHANHZAa B ANredpy (pelleHMe CHCTeM CIIOCCOOOM CICHCHHA).
Kpurepnit onenku: «5» — ga wecTs 3agaHui, «3» — 3a Tpu.

Camocmonmersran padoma N 24. HecoTpa Ha TO 4TO APoSHO-
AuHeliHag GyHKUNA B 06eofpazoBaTelbHLIX KIACCAX HE PACCMATDH-
BaeTcd, YIpaskHeHnA Ne 1--3 BOoJIHE NOCHABHH ANA YIAIIUXCA 3THX
KaaccoB., OCTANbHEE 3ajaHHS NPEBBIIIAIOT OGILeo0pA3OBATeNbHBIH
yporeHb, 3afaHue Ne 6§ aneJJIMPYeT K H3YYEHHOMY DAHEE MaTEpUa-
ay — geaumocti 4dncels. Ocofice BHHMAHHe meiecoo0pasHO YIeNHATh
IIPH NCAPOTOBKE K CAMOCTOATENbLHOM pafore safaHHAM HA cpaBHeHHe
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sHadeHHH DyHrnul ¥y = %, y = 2 u y = 27° (N 4 u 5). Kpurepuit
OHeHKU: «H» — 3a ceMb sajaHMii, «3» — 3a yersIpe.

Konmponsnaa paboma M 7. Bee 3agaHna paGoThH MPeBLIIEALOT
VPOBeHE 0011ie06pa3oBaTeIRHOrO KJaacca, Ynpaxuenne Ne 1 — «uTte-
HHe rpadiKas ¢ 3JeMeHTaMH MAaTepHAasa, He H3VYABLIerocd B 00meob-
pa3oBaTeNLHOM Kaacce. B 3afaHiy K YOPAXKHEHHIO NB 2 — He TONLKO
BEIYHCIeHNe 3HAYeHUH OYHKUHUK 00 JaHHBIM 3HAUEHHMAM aAPTYMEHTA
" HaoGopor (Kak Nt 3 B caMocToATenLHOM padore Nt 17), Ho elme u
MNOHUMAHHE TOr'0, 9TO aﬁcnncca H OpAHHATA TOYKH — 3TO pACCTOAHHE
A0 ocell opAMHAT M a0CHHCC COOTBETCTBEHHO. YIpaskHeHHe Mg 3 —
«ABMReHNAs rpadukor byHKDNA., N 4 — He IpocTO MOCTpOeHHe
rpadHKoB QYHENMIE, HO U NPONEIeBTHKA K rpadHyeckoMy cIocoby
pellleHHs ypabBHeHHil, 3afaHNe K VOPAKHEHHI0 Nt 5 — mponegeBTH-
K4 JCHKAZATENLCTE MOHOTOHHOCTH GyHKUui. Ne 6. Ecaimu ypasmeHue
OCH CHMMeTPHH napafoJkl ¥V VUAILMXCA He BH3BIBAET TPYIAHOCTed,
TO OCH CUMMeTpHH rmepfo/bl — HOBHIN AAA YUAIIUXCA MATEpPHAT.
OnHaKO OZHOTO HAM ABYX VIPAXKHEHWH HAa 2TY TeMy XBATAET, YTOOh
yyamHecHd MOHAJM, O YeM KfieT peub. Kpurepuit onenrn: «5» — ga
IIeCTh 3aJaHvi, «3» — 3a TpH.

Hmozosar woumporvrar patoma. K sagapmaM ob6meofpazora-
TeJBHOTC YPOBHA MOMHO OTHECTH JHIOL JBA TOCHEIENX VIPAaEHE-
HHA. Bee ocraibHOe — LA Kaacca ¢ yrayOJeHRBIM H3yU€HNeM MaTe-
maTrKn, Ha BHnonmenre paboThl oTBOAMTCS ABa YpoKa (KAK MHHM-
MYM, HO TI0 BO3MOMKHOCTH pafoTy Jyume AaTk Ha ABa daca). Kpure-
PV OUEHKH: «5» — 3a OJUHHAALATL VIPAXKHeHHRE, 43» — aa mIeCTh.

TecTel HOCAT KOHTDOJHMPYIOIUI xapaxkTep. Kaskasrit Tect co-
zep:knT 6 sajampii, OXBATHBAINEX JAMIME OCHOBHOH MAaTepHan
yuebHnKa. JIng Toro 4robpl MCKIIOYHTh BOZMOMHOCThE YIajhlBAHHA
(a 2a0aHO M CHHCEIBAHHA, KOTOPOE NPH PELIeHNH 33TAHWH B TecTo-
BOH dopMe BRINOAHAETCHA IHAMMTEABHO JIErde), YHAIUMCH HYMKHO
AAaTh KOHTPOJLHOE 3aflaHNe, TOATREDMAAIOINES CAMOCTOHATENIBHOCTE
BHITONHeHUA 3aaaHnil Tectd, HoMep aToOro 3agaHua yMUTeRh A0MKeH
HASBATEL VIEHFKY HENOCPEACTEEHHO Nepes caaveil pafoTel Ha npoBep-
Ky. EcTecTBeHHO, ¥ DABHBIX YYAINMXCHA AOJSKHEL OBITH PA3HEI® KOHT-
PONBHEIE HOMepA. YYaljHXcd HYMHO NpeIyOpedHThb, YTO €CAH OHH
He PeHIHIM KOHTPOJbLHBIH HOMeD, TO 3a TeCT CTABHTCHA ONeHKa «2»
{cuHTASTCA, UTO VICHHK YragaJ HAH CIHCAJ OTBETHI 8ceX 3agaduil, a
He TOJEKO OTBeT OZHOr0 KOHTPOJLHOrO HOoMepa), B caydae ecnn yue-
HHK MOJYYHJ HeBepHBIH OTBeT (OH, €CTECTEEHHO, 00 9TOM He 3HAET),
OH J0JIKeH TIpPUBECTH NOJIHOE pelileHHe, [IpW ero HaIWYWH 3TOT HO-
MeEp He JACHHTLEIBAETCH KAK NPABHIIRHO BHHOJIHEHH.HE, HO BATO CYH-
TAETCS, YTO YUEHHK CAMOCTOATENHHO BHIIOJHAJN BCe 3aJaHHMA TecTa.
Epurepuit oleHEN MOKeT §BITE TAKYM: 34 TPH H deThIpe 3aJaHHA —
«3», 3a NATH 38AaHHH — «¢4», 3a IIecTh 3aJaEuil — «H», Kamabiii
TecT paccunTan Ha 15—20 munyT.
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TIpu noATroTOBKE KOHTPOALHEIX M CAMOCTOATENARHEIX paboT arTOp Uepnax

HpeH, 8 VHOTIA B cAMHU 38JaHNA U3 CIeAYIOMMX HCTOUHHKOR (B MOpAAKe HX
SHAMMMOCTH AJTA CO3JAHNA AMAAKTHHSCKHMX MATEPHAIOB):

1.

2.

3.

4.

5.

6.

7.

8,
9.

10.

11.

12.

Maxrapwinea JO. H.,, Mundox H. I, Heuwixoa K. H., ®eoxmucmos H. E.
Amrefpa. 8 whmacc : yueSHHK ansa o6imeolpasoBaTeIBHLIX Yuypempae-
uuil, — M. ; MaeMosuna, 2008.

Maxapuves 10. H., Mundwox H. I, [lononauTeabEbIe TAABEL K IKOJMBHO-
My yaebHuKy 8 knacca; noa pei. I'. B. Jopodeera. — M. : IIpoceere-
Hue, 1996.

Buaenxun H, A., Burenrxun A. H., Cypsuarno I'. C. u dp. Anrefpa : yueb-
HOoe mocofime qua yaammuxces 8 wiacca ¢ yrayGaeHAERIM H3VUeHHEM MATe-
marurm; nog peg. H. . Buneaxuua. — M. : [ipoceemenue, 2001,
Mawapeives 1. H., Mundwx H. I'. IngaxTudeckne MaTepHalbl Mo al-
rebpe ana 8 kaacca ¢ yrayOJeHHBIM H3YYeHHEM MaTeMATHKH. — M. :
IIpocpewnenne, 1998,

Seasuy J. H., illranovnux Jd. A., Kosyaun B, B. Kogrponsasie 1 npo-
Bepouyrme paborel no anrefpe, 8 Knace : MerogudecKoe nocobue. — M. :
Opoda, 2001.

Epuiosa A. I1., NonroBopodvico B. B., Epwoea A. C. CaMocToATENEARE M
KOHTpOJbHEIe paboTel no axrefpe u reomerpum nuas 8 knacca. Pasmo-
YPOBHEBHE IHAaKTHUECKHe Marepuaibl. — Mockea—Xapekos : Hnexca,
Tamuasua, 1999,

3ua B. I, Noavduw B, A, [IupaKTHYeCKAEe MATeDPHANBI N0 aiareépe ana
8 wnacca, — CIIG. : YePo-na-Hepe, 2002,

Hoxoe B, H., Maxapsiyee 10. H., Mundwrx H. I'. IugakTHdecKHe MATe-
prans 0o anrrefpe ang 8 kaacca, — M. : IIpoceenienne, 1898,

3easuy J. H., Aeepvance H. H., ITuzapes B. II., Tpyuwanuna T. H.
SaxaENA ZAnA NOATOTOBKH K MHCHMEHHOMY 3KZAMEHY 00 MATeMATHKe
B 9 wiaacce. ITocoGre ana yuurenn. — M. : Ilpocremienne, 1999.
Faauykuit M. J., Toavdman A. M., 3sasuv JI. H. CBopEuk saaau
no anrebpe ana 8—9 knaccor : yuedHoe mocofime s YYAIIMXCA DIKON
M KJACCOB ¢ YrAyGJeHHBIM uaydenueM matematura. — M. : IIpoceenie-
HHe, 1992,

deasuy J. H., Przanoecwuit A. P. AnreGpa. 8 nnace. Bagaunuk nas
KJacCcOB ¢ YOYOJIeHHBIM M3yIeHHeM MAaTeMATHEH, — M. : MEeMosnHa,
2002,

Kyaneyosa J. B., Bynumosux E. A, Huzapes B. I1., Cysoposa C. B. An-
rebpa. 9 knacc, CO0pRUK 38JaAKE I8 NpOBeJeHRS NHCBMEHHOMO BK3a-
Mexa o anrebpe sa Kype ocHoBHOI mironu, — M, : Hpoda, 2004,



NMPUMEPHOE

5 vacoB B Hegeno, Bcero 170 yacos

NOYPOYHOE NNAHNPOBAHME

HeckoABKO CIOB 0 NPUBENeHHOM HMxke wapnposanuu. IIpexxpe Beero:
ILAaHMpPOBaHHe PAccYHUTAED HA O yuebHRIX yacoe B Hegenw. Hmenno Taxoe
KOIUYECTEO YPOKOB GALAO B BOCHMEIX MATEMATHYSCKHX KJACCAX O pedopm
H MOAEPHUIALHH IOCIEAHNX JeT. [l0 MHEHUIO ABTOpA, 0 MEHBUIEM KOJIMYe-
CTB¢ YACOB B HEACHID ANA KIACCA ¢ Y2AYORCHHBIM UIYUCHUEN MAMLMAMILKIL
TOBOPUTL Hedb3sA. B ONPOTHBHOM ¢AydYae YIUTEND HeoOXoAHMO yDeAMTh aj-
MHHHACTPALMIO OIKQIBI BHENHTE HA H3yUeHHe MATEMATHKH JOTICGJIHHATEIh-
HEle Y&CH B3 WKOJIBHOrO KOMIGCHeHTAa WM, B KpaliHem cayuae, nobBasHTh
dakyIbTaTHBHEe yackl. TaK HAH HHAYe, aBTOP CYMTAET HEUeaecooOpASHEIM
HpenoJabaHHe MATEMATHRKH [0 ASHHOMY YUeOHMKY ¢ MEHBIIHM KOJHYECTBOM
JacoB, H [03TOMY AJbLTeDHATHBHOTO MIAHUPOBAHHA 3J6Ch HE NPHBOANTCA.

Ne Koa-so
HMayuaeMult MaTepHaT
ypoKa 4acos
TIopropeHHe maTepHEana 7-ro knacea (6 1)
1 MuorouneHnl, aeficTENA ¢ MHOTOUJIEHAMA, PODMYIH 1
COKPAIIEHHOT0 YMHOKEARA
2 PaanoxteEne Ha MHOMHTEIN: BHHECEHAE 38 CKOOKY, 1
THYIOHPOBKA
3 YpaeHenus, pelilende YPaBHeHHH pasgoimenMen ia 1
MHMEHTEIH
4 MOyHEKONE ¥ UX rpadEKH. YpaBHeHMe ¢ [RYMA Tepe- 1
MEHHRIME M WX rpadmxH
5 CracreMn mMAHeHHEIN YpaBHeRWH M MeTOAB! HX pelueHms 1
L] Camocmormersiar paboma M [ (mopropeHue) 1
I'masa 1. JdpoGu (23 4)
§ 1. Hpodu n ux ceoficrsa (5 1)
7,8 Hmacnosste gpofH u gpo0M, comepxEamine NepeMeH- 2
Hste (0. 1)
9, 10 CeoiteTsa Apobelt (1. 2) 2
11 Camoemonmesshas paboma M 2 (§ 1) 1
§ 2. CymmMa. ¥ paznocTs apodel (6 1)
12—14 CrnomenHe M pH<ATanuS Apobedt (1. 3) 3
15, 16 {IpegcTasnesne gpofu & Buge cyMMBl apobei (0. 4) 2
17 Caxocmosmensnar pabonta M 8 (§ 2) 1
§ 3. TIpouageneHuie N yacTHOE apobei (12 v)
18, 19 Vmuaoxenne spobeii. Bospegesne gpobn B creness (. 35) 2
20, 21 Henerue apodeit (m. G) 2
22 Camocmosmensnaa petoma M 4 (§ 3) 1
23—25 TIpecGpasosanne PALMOHANLEBX BEIpaxeHmit (. 7) 3
26 Camocmosmersras paboma N 5 (§ 3) 1
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ITpodoarenue madrtiyot

MNe H & o Kon-so
ypoKa ayuseMeIii MaTepuax wacoR
27, 28 PelneHKre JOTONHUTENLHRIX YOPAHEHAN K rnase 1 2

29 Ronmponeras patioma A8 I (rnaea 1) 1

I'nara 2. lHemue uncaa. Jemmmocts uncen (19 4)

§ 4. MBOMECTEO HATYPAXBHLIX M MMOMECTRO HeaRX yucen (i 1)

30, 31 IMepeceuenne u ofpeAlHeHUe MHOKECTE (1. B) 2
32 BsauMHO OZHOJHATHOE COOTBeTCTEHE (1. 9) 1
33 Harypansrete uncas, Hennie uncaa (. 10) 1
M Camocmoamensnas paoma M 6 (§ 4) 1

§ 6. Jemmmocrs unced (14 =)
a5 CgoficTsa geaumocry (o. 11) 1

a6, 37 JenHMoCTh CYMME M Mpouzpegenns (o, 12) 2
38 Camoemoameansran patoma A 7 (§ 5} 1

39, 40 Henenne ¢ octareom (. 13) 2

41, 42 IIpHaRaKH AeMHMOCTH (1. 14) 2

43, 44 IIpocTrie H cocTapHbe uncaa {o. 15) 2
45 Camocmoamervhan patoma M 8 (§ 5) 1

46, 47 Pemenne ZOMONAHTENIBREIX yOpARHeHUH K raape 2 2
48 Rorumpoasnas patome M 2 (rnasa 2) 1

Taaepa 3. Jdeitcrewrennnnie uncaa. Keaaparastii xopess (29 u)

§ 6. MHOXECTBO PALHOHANLHEIX
N ME(QEECTRC NelCTRATEARHRIX Yncea (10 4)

49, 50 Panmonansuule uncna {n. 16) 2
51, 62 eficreurensasie unena (n. 17) 2
53, b4 Yueaobsle mpoMekyTsn (m. 18) 2
55 HHTepRAILHEIN pAL TAaHHLIX (II. 19) 1
bg, b7 AfconoTHan # OTHOCHTeNLHAS HorpemuocTs (. 20) 2
58 Camocmosamenonas patoma M 9 (§ 8) 1
§ 7. Apumermaccioni KeaEparmI Kopess., Dymxna ¥ = VX (6 v)
59, 60 ApupMernueckuii KeaapaTHEIR KopeRb (. 21) 2
61, 62 BoiyncIeHne U OLUEHKA ZHAYEAHN KBAJZPATHBIX KOp- 2
nett (1. 22)
63 Byurmua y = /x 1 ee rpadux (1. 23) 1
84 Camocmogmeasnas padoma M 10(§ D 1
§ 8. CoolicTBa apndMeTHYECKOr0 KERIPATHOTO KopEA {13 )
65—67 KpagpaTnuil KopeHb us NIpONaBeAeHNA, ApobH & cTe- 3
neHH (m. 24)
68—70 TIpeofipasosanve BRIDAYKEHMI, CONSIRAIIMX KBal- 3
PaTHBIE KOPHU (11. 25)
7l Camocmoamensnan padoma N 11 (§ 8) 1
72, 73 TIpeobpasosaniie JBOHHEIX PAANKAIOB {II. 28) 2
T4 Camocmaamenshanr padome N 12 (§ 8) 1
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ITpoBoxacenue masauub

yplfm Hayaaemerii marepuan E;ﬁ::’
75, 76 Pemenue ZODONENTENRHRIX YNDAMKBECHA K raase 3 2
77 Koumpoavnas patoma M 3 (raasa 3) 1
I'mara 4, KpagparEbie ypasaesan (32 u)
§ 9. Kmanparnoe ypapmenue u ero xopan (13 1)
78, 79 Cnpenenenne KBAZPATHOTO YpapHeHMs. Henoiume 2
KBaapATHEIE YpaBAeHHA (1. 27)
80—83 DopMyns KopHeil KEQAPaTHOTO ypasuenna (. 28) 4
84 Camoemoameasvras paboma M 13(§ 9 1
85, 86 ¥paeHeHHA, cBOAAMEESCA K KBAIPATHEIM (11, 29) 2
8789 Pemienne 3a1a4 ¢ DOMOLILI0 KBAAPATHLIX yDABHEHHH 3
n. 80
80 f?axoclnoxmmbum padoma M 14 (§9) 1
§ 10. CpoiicTBa wopHeil KBaApPATHOTO YPARHORHA (8 U}
91—93 Teopema Bueta (n. 31) 3
94, 95 BripaskeHHs, CHMMeTPHYECKHE OTHOCHTeNEHO KOp- 2
Hell KBAajJpaTHONG ypasHeHHdA (n. 32)
96, 97 Paznmuenne KBAIPATHONC Tpexynera (n. 33) 2
98 Camocmosmervnan patioma M 15 (§ 10) 1
§ 11, JIpobro-panMosansasle ypasEeEna (11 u)
99—101 Pemenne gpoSHO-DAIHOHATLHMX YpaBHeHMI (1. 34) 3
102 Camocmogmeavnan paboma M 16 (§ 11) 1
103—105 PewmeHnte 3afay ¢ noMomelo ypasgenni (. 35) a
106 Camocmoameavnan paboma M 17 (§ 11) 1
107, 103 Pemenne a0MQIHHTEILHMX YIDAKBEHUH K rmase 4 2
109 Konwmporvras paSoma M 4 (rnasa 4) 1

I'maea 5. HepaBencrsa (21 u)

§ 12, Unecnoesie HePARSBCTEA W HEPABEHCTRA ¢ NepeMemnkamu (8 u)
110 CpasueRue unces (n. 36)
111, 112 CroiicTea uHeAOBEIX HepapeHcrs (0. 37)
113, 114 OneHra dRaYeHUN BRIpaenu (m. 338)
115, 116 JoxazaTeNnbeTBO HepaBeHeTB (n. 39)
117 Camacmoameavnan pafoma MNe 18 (§ 12)

= k) bD BD

§ 13. PemenNe HepAPEHCTB ¢ OXHON nepeMeHEON U HX cHcTem (13 )

118—120 Pemenne HepABEHCTE ¢ ONHCH ITepeMeHHOR 3
(. 40)

121 Camoemoameavian paboma M 19 (§ 13) 1

122—124 PemeHne CHCTEM HEDAEEHCTE ¢ OJHONR nepemerHOR 3
(m. 41)

125, 126 Pewienne npecTefilInx HepapeHCTB ¢ MoAyaeM (11, 42) 2

127 Camocmoamenshan pofoma A 20 (§ 13) 1
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Owonyanue mabdailbl

N Kon-po

ypoxa Hayuaemu#t MaTepasn WACOE
128, 129 Peitlenre JOTONHUTENREEX YOPAHEHNA K rnase § 2
130 Konmpoavnas patoma M 5 (rnasa 5) 1

Panasa 6. Crenens ¢ nelsM moxkazarenem (12 4)

§ 14, CTeness ¢ UeALIM NOKazaTeNEM H ¢e cBolcTBa (5 1)

131, 132 QupegescHHe CTEOCHH € UEAEM OTDUIATENBHEIM 0~ a
KagzareneM (n. 43)

133, 134 CpoficTBa cTeNeHM ¢ meJblM [IOKA3aTeNeM (m. 44) 2

135 Caumocmonmeansnan patiome A 21 (§ 14) 1

§ 15. Bripaskenin, COTepRIMHE CTENCHY
¢ NeAniMu NoKasaTeaAMn (7 u)

136, 137 [pecbpadopaAne BLipasceHUN, colepsAIOAX CcTeme- 2
HH ¢ LUednMH NoRagarenamu (m. 45)

138 CragpgaprAmit Bug unena (0. 46) 1

139 Camocmoamenshas patoma M 22 (§ 15) 1

140, 141 PemeHne JoNoNHHTENLHEIX YNpakHeAHt K rnase 2 2

142 Koumpoasnasz patoma M 6 (rnasa 6) 1
I'nasa 7. Oyarunn 1 rpaduru (17 4)
§ 18. IIpeofipaaopaune rpaduawor byaroni (6 1)
143, 144 Pyaruna, obnacTs onpefeaeHds o 00gacTL SHaye- 2
nuli pyEruHN (1. 47)
145 Pacrasenne u cxaTde rpadukos (o. 48) 1

146, 147 apannensawii nepenoe rpagurop PyERunil (1. 49) 2

148 Camocmosmensnas paboma M 23 (§ 16) 1
% 17. Ceoilersa B rpaduku BexoTophix dyuxumit (11 u)

149, 150 @yaxkonn = x ' my = x? {n, 50) 2

151, 152 OfparHad IPCIOPIMOHATBROCTS M ¢ rpadue (m. 51) 2

153—155 Hdpobuo-nHuefnas pyarLHA 1 ee rpadux {n. H2) 3
156 Camocmoamenvhas paboma M 24 (§ 17) 1

157, 158 Peileie SONMOJHEHTEABHEIX YOPAKRHERNHE K riase 7 2
159 Koumpoawnagr patomae M 7 (rnasa T) 1

Hrororoe nogropeise (11 =)

160, 161 [pecSpasoparie PAITHOHANLHME BEpafeHnli (rrasa 1) 2
162 JeauMoceTsk Henkx sucen {raasa 2) 1
163 ApudnMeTHIECKHe KBaADATHEIE KOPHH (raasa 3) 1
164 KeagpaTeeie ypaBHenHA (raapa 4) 1
165 Jpofao-panaoHanLHble ypapHeHua (raaga 4) 1
166 HepapeneTsa 1 UX crcTeMEI (TaBa §) 1
187 Crenen: ¢ mensiM nmokaaarened (raaea 6) 1
168 DYHKIHA U UX rpadurn {raasa 7} 1

168, 170 Hmozosan xoumpoarnas padoma 2
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OTBETbI

CAMOCTOATENbHLIE PAEBOTDI

CamocroaTenbHan patGora N2 1

MoarotoeutTensHWi BapradT. 1.(1;-1). 2. 5. 3. IlpaMue y=x rp x = 1.
4.a)1; 6)16; B) 216, 5. (2~ 3)x2+1). 6. 15. 7. (a + b)* - (a — b)®.. Bapu-

aHT 1.1.(~2;0,5). 2,-15. 3. a) 1;6) 4. 4. [IpaMule y=x u y = -2. 5. —1%.

6.40.7.0. Bapuwant 2.1.(-0,5; 2). 2, 2. 8. 2) 1; 6) 9. 4. [[pambe y = —x

ny=2.5 1%, 6.14, 7. 0. BapvanT 3. 1. (3; -2). 2. 10. 3. a) %; 6) 9.

4, lTpameie ¥y = 2x u x =-1. 5. 10. 6. 4. 7. 24® - 2ab®.

CamocrontensHan paborta N 2
NoaroToeuTencHwit BapuaHT 1. a) 3 u —3; 6) 2,5 u -2,5. 2. a) Bee

unesa; 6) Bee umcna, Kpome —2,5. 3. a) 0; 6) He cymectsyer. 4, a) 2—_ax;

05 . —2a-ax . ax-2a, ., ax>+2x+4e . 8x*-4x+12
6)05:; e 4_x= 'r}(xaz)z"‘) -8 > 6 +10x

220 £ g 2 7.a) {05 105 64552515 2%

8. 6,5. 9. IIpaMasa ¥ = —x — 2 ¢ BHKoJAoTOH Toukoil (2; —4), BapwuauTt 1.

6. a) ; 6)-1,6x; B)

1.3a) 2 m -2; 6) 3 m —3. 2. a) IIpu x = 0; 6) He cywecTByeT. 3. a) x_—al;

atax,  a-ax,6 ,-ax’-ax-a bx — 4 8y, ..
%) l—xz’B}(l—x}a’r) x»2-1 5x2+10x+6°5'a) 2’ 6)~x;
2x -1, 2 2 1
+ +4n*); 8) o———0. 6. 3 145 6} {-2; 0; 1; 3},
}2 1 r) —(m? + Zmn + 4n%); @) % -3 6. a) {2; 14); 6} {-2; 0 3}
7. ;} 8, IIpaMaa y = 2 — x ¢ BRIKONOTOH TOuR0IL (25 0). BapuaHT 2.1.a)4
u-4:6)1u -1, 2, a) Ilpu x = 0; 6) He cymecTrYyeT. 3. 2) P 3 ; B) 3;;_4»::;
3a - ax, —ax? - Bax — Ba 4x2 +5 3x, o
D Eoxp D wozm Y Eosxeiz 2V g 9
2+ 1, 2 - 2 2 -1; 15); 6) {~6; -1; 0; 5
)2x_1,r}m 2mn+4n,n]m,6.a){ ; 15); 6) {-6; -1; 0; 5}
7. 2. 8, [Ipamas y = 2 — x ¢ BHKoIOTON Toukoit (2; 0). BapwanT 3. 1. 2) 10
m —4; ) 2,5 u -2,5. 2. a) IIpu x = 1; 6) He cymecreyer. 3. a) 2:‘: 2;
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ax—a, ., 2ax+2a ax? - ax 4dx - b 4x2
' . 4, . = 0)-x;
ﬁ)x2 1’ )2(x+1)2'r) x-x 10x% + 5x — 14 5. 2) 3y )—x
2x -1 —m? — 2. e 141 &Y (=P Q: 1
B) P +1, ry—mé— 2mn — 4n%, ,r.() 1 8.a){2;14};6){-2;0; 1; 3}. 7. 4.

8. [Ipamaa y = 2 — x ¢ BEIKOAOTOM muxoﬁ (2; 0).

CamocToATenbHan paborta N2 3

NogroToBMTENLHBIA BAPWMAHT 1. a) ¢t 1; 6) £t 3; ) 4 . 2. Bupa-
e-1 c-1 1

HeHne pasHo 1 Sa)x"'a- ) da +4 : B) 2x? + 6x 4, a) 1 . _2

o x " a4 - a?)’ x-38 T x-1 x+b&

&) 1 1 -—x-1;6)3x®-x-1.6.ar=1,n=5;8)n=2,

x-3 x+2

n = 3. 7. Hanpumep, l+ %— B.afx)=2x—- 1, x#2. Baprnant 1. 1. 8) 2;

5
a+3, 1 2, 2xr+1 2x
&) 22 - 1’ B) vz 2. Bupsaxenne pasHo 1. 3. a) 3’ &) Ty B) e

4 1 2 . 2 3 . B
4. -4 5. a) x+2+x—]' 6) ot 6.a)n=26)n=2

2:.|:+3
1!
2x
x+1°

7. Hanpumep, l+§. 8.f(x)=—x—-3,x+2.BapnanT 2. 1.a}1; 6)

3

1 Qx? -3x+2
P 2. Bupaxkenne pasnao 1. 3. a} —: §) T - 1)

4 1 + 2 _, 2 8 .B.ayn=3;6)n=2.

4.+ 5 :
G-DE 9 ¥ -2t O3t yel

’B}_

B)

7. Hanpumep, = + 8 fix)=-x+ 3, x =-2. BapuanT 3. 1. a) —1;

O
calba

x+1, 1,
2, Bripaxenre pasio 1. 3. a) P 6) 7))

x+1 1
DI ® -3
x? + 6x 100
x-2 " 7 x(x+100)

2 3

1 2
2x+1+x-3

-1 %+38

B) 6.a)n=1,

5.4) ; 0)

n=3; 8) n = 2. 7. HanpaMep, 8. f(x)=x-3,x=-1.

1,2
6 9‘
CamocToaTensHaa patiota N2 4

9 Blx + 2y), ») ¥

MoaroTosuTen A . 1. 3 H 3
0h BUTENLHLIA BapuandT 1. a) 7atn 6) x(x - 2) 1022

3ax 1 4 8 5
2, -—, 3 3 4 3z ™ =1.6. x+2+ .
7y2 i8 3 4 3+ 2) 6. IIpr x =1. 8. x -3
42x - 3y) .

7. f(x)=2x, x # -1, f(x) = -2. BapwaHT 1. 1. a)

20a b' ) 3y@x + 3y’
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1, 4a? _ 2 x+2
B) 1Zay’ r) Sy’ 2. -1. 3. 3 4. 8 - 6. He cyurecrByer.
6. x+8+_—5. 7. f(x) = 2%, x # 1, f(x) = 2. Bapuant 2. 1. a) %;
6(2x — y) 4x 2ax x+38
6 ; H -.&1.8-15. 4, ~ . 5. =-1.
) oY B) 92557 r) 5y 2.1.8.-1,5. 4 5 5. IIpu x 1
- 1 - - - 3a,
6 x~-1+ ot 7. f(x) = 2x, x = -1, f(x) = —-2. BapuaHT 3. 1. a) =5
432(2x + y) 2 O9a 2 1
6 : : —.2-0,7.3. .. 4. ———, 3. =-1;
) Sz =g Y Taxy gy 20T g 4 g g S Monx=-l
3.6, x~2.7 flx}=-2x, x = 1, f(x) = -2.
CamocroarensHas pabora N2 5
2
3x+y;6) b 3 1

NoaroTosuTensHblA BapwaHT. 1. a) .2, gre

b—2a;B)2x—1
3. 2% 4 2 5. Tpun=6.6 —(b— 17 Bapuant 1. 1.a) —2x + 1;

2
Loy 2-10x _ 1 _ = -
6) 0,5; B) 3_‘C_1.2.2 a,a:O,a=2.3.—-2b+].4. 2.0.Tlpun=2,n=9.
. 1, 11 - 10x 1
Bapuant 2. 1. a) 4x + 4; 6) 3 B) 2x+3.2.3_c,c¢0,c¢3.

3. —%. 4. 10. 5. IIpu r = 5. BapuaHdT 3. 1. a) x - 4x + 4; 6) -2;

2) %. 2.2a-1;a%0,8%05.3.-1.4.1.5. Opan=1un=6.

CamocTtoatensuan pabora N2 6

MogroToButensHuli . BapnauT. 1. A N B = {x | x = 6n, n € 2Z},

2x? + Bxy — 2y°
v = = = ] - 4, — 2= g o
AVUB={x|x=2numm x=3n, n € Z}. 3. 8 ynamuxcs oy
- X ;25' = i + 2, 5. Xopra okpy:kHocTH. 7. a) -1; 1; 2; 4;:6) 2; 4. 8. a) M

aaMEHyTO, K He aaMmeryTo; 6) M n K sameayrei. BapwadnT 1.1, AN B =

={x|x=10n,n€Z},AUB={x|x=2nunu x = 5n, n € Z}, 3. 9 yuamux-

3x? + dxy — 4y _
3x% - 2xy

saMKHYTO, K me samkayTo: 6) M u K samiuyrsl. Bapuwant 2. 1. AN B =
={x|x=14n,n€Z,AUB={x|x=2nnmm x = Tn, n € Z}. 8. 5 yuamuxcs.

ca. 4. 1- 2-%. 7.a)-5; -2;-1; 2;6)-1: 2. 8. a) M

2 2
2x” - Tay + 6y =2_9 7 a) -1; 1; 2; 4; 6) 2; 4. 8. 8) M zaMxHyTO,
2xy ~ 3y° y
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K me saminyTO; 6) M u K aaMrayrel. BapuanT 3. 1LLANB=B, AUB=A,
8. 25 xoasmitcrs. 4. [i - 2)62- 7. 8) -1; 3; 5; 9; 6) 3. 8 a) BaMKHEYTO;

6) He 3AMKHYTO.

CamocToatenwHan paGora N2 7

NoaroToBuTeneHbit BapuaH T . 1.a) Tn®~28a% Tn +21;6)14n+ 2; Tn - 6;
B)2n+ T, mpun="Tk rae k € Z. 2. 3) 2182% - 1) 7; 6) 3'%3% + 1) ; 30;
B) 2221+ 28 - 1}i47. 8. a) (B - 1B * + 8%+ ...+ 8+ 1) T;6) (8 + 1)8° -
-8+ ...—-8+1):9:3.4,a)(l; 7, (-1L; =7, (T; 1), (-7; —-1); 6) (3: 8),
(9; 2), (L; -6), (-5; 0). 5. Hocnegnas undpa cTemenn 7+ = 49% papna 1,
7. JleBad UACTE YPABEEHHA JeJATCA Ha 5, a npasas — He genuted. B, T%° oxau-
uuBaercA oudpoit 7, 3™ — uudpoh 3, a Ex cymma — HyJeM. BapuadT 1.
1. a) 32 — 12r% 15 + 12; 6) 3n + 1; B) 2n + 21, 9n? — 2n, upn n = Bk, rae
keZ 2.8)2%22+1)i9;0)3'432-1)i8; n) 218.40: 40. 3. a) (b — 1)(5° +
+ .+t 5+ ILEGHIN-65+...-5+1):6:3.4.3)(1; 3), (-1: -3),
(3; 1), (=3; -1); 6) (2; 6), (4; 4), (0; 0), (~2; 2). 5. Tocmeanss wudpa crenenn
7*° papua 7, nocnefusaa nudpa cremedy 2% pasxa 8, clefoBRATENBHO, MMCAH-
Tedb oKAHUYHBaeTcH Ha oudpy 5. 7. Jlepas vacTe ypapHeHHA JeNTCA Ha 3, &
npapafg — He Zeautea. BapwanT 2. 1. a) 5n2 — 85n; 10n + 65; 6) 5n + 8;
B) 3n + 25, 9n® — 15n, mpu n = 5k, roe k € Z. 2. a) 2% - 81; 6) 3'%(27 +
+1):(3-28);8)2%-3:48. 8. a) (T~ INT'+ ...+ T+ 1):6,6) (T + LKT* -
-+ 72-74+1)i814. 4. 9) (1; 5), (—1; -5), (5; 1), (—5; —1); 6) (10; 2}, (6; 6),
{0; 0), (4; —4). 5. [Tocneanna uudpa crenenn 7% pasua 7, nocjaegHAd nudgpa
crenenu 22 papHa 2, cAelOBATEILHO, YHCAHTEN: OKAHYUBACTCE HA HudDY 5.
7. Jlepasa yacTe YpaPHeHHA JesmTcAa HA 7, a OIpaBas — He JeauTcH. Bapw -
aHT 3. 1.a) 11n = 12172 550 + 11; 6) 221 + 21; B) 101 + 121, 11n® - 2n,
npu n =11k, roe k€ Z. 2 a) 2% -3:3:6)5%-6:30; 8) 3% . 19 : 57,
3.2) (13 - 1132+ ...+ 13+ 1):3;6) (183 + 1)(13' - 13! + ... - 13 +
+1)i14 7. 4. a) (1; 2), (-1; -2), (25 1), (-2; -1); 6) (4; 2), (0; 0), (3; 3),
(1: -1). 5. Hocnegaasa oudpa cremeun 7°2 papma 7, nocaepusaa mudpa cre-
nesH 2% papHa 2, cnenoBATENLHO, YMCAHTENE OKAHUMBAeTcH Ha mudpy 5.
7. Jlepaa wacTh ypaBHeHus aenutcs Ha 11, a mpaBag — He JeAMTCA,

CamocTostensnan paGota N2 8

MNogrotoeuTensHuid BapuadT 1. 157 = (-20)(mod 3). 2. a) 0; 2; 4; 6;
8:;6)2;5 8, 80,5 02;12;6;e)3.3.2. 4. 3. 5. a) 96; 6) 84. 6. 2. 7,
7. 8. 25, 50, 22, 75, 38, 55, 275, 30, 150, 66, 165, 110, 825, 550, 330,
1650 xondgeT; 16 cnocoGoe. 8. 13, 17 u 19 ser. Bapuandt 1. L. 752 = (-52)
(mod 3). 2.a)0; 2;4;6;8;6)0; 3;6; 9;8)0; 5;1)0; 9: 0) 2; 65 ) 3. 3. 4,
4,2.5.38.6.0.7.11.8.48. Bapuant 2. 1. 275 = (-78)(mod 3). 2. a) 0; 2;
4:6;8:0)2:5;8,0; 5,1 2:2)0;4:8;e)5.3.2.4.6.5.42. 6. 2. 7. 14.
8. 36, BapuanTt 3. 1. -117 = (-352}{mod 5). 2. a} 0; 2; 4; 6; 8; 6) 0; 3; 6;
9;r)0; 5;1)3; ) 2;6;e)8.3.2.4.8.5.34. 6. 14. 7. 16. 8. 18.
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CamocTonTensHan pabGora N2 9
MoaroToBUTENLHRIA BApPWAHT 2. a) 6: 6) T; B) 7;: r) He cymecTByerT.
3. a) 0,9(1); 6) 0,{63). 4. a) —4,(923076); 6) 2%. 8. a)[0; 31:6) (—T; 51: ) 2.

8. a) R; 6) R; B) HeBoaMo¥HO 3aNMHCATH B BHAe OPOMEXyYTKa. 9. a) Hanpu-
Mep, ¢ = 0,177; 6) Hanpumep, p=0,177010010001... . BapuanTt 1. 2. a) 1;

6) 2; B) 2; r) He cymecTByer. 3. a) 2,1{3); 6) 1,5(28). 4. a) -1,8(3); 6) %
§.a)[-1; 11; ) {(—1; 11); ) &. 6. a) R; 6) R; B) HeROAMOMKHO 3aNTHUCATEL B BHAE
mpoMexkyTia. 9. a) Hanpumep, ¢ = %; 6) nampumep, p = 0,242242224... .
BapwaHT 2. 2, a) 4; 6) 5; B) 5; r} He cymecrsyer. 3. a) 3,1(4); 6) 2,3(24),

4. 8) -2,1(6); 6) —L. 5. a) [-3; 2); 6) (~2; 3}; B) . 6. a) R; 6) R; 5) Henoa-

110°
MOMHO 3aIIMCATE B BHZe NpoMexXyTHa. 9. a) Hanpumep, ¢ = %; 6) HanpH-
mep, p = 1,20220222... . BapwvanT 3. 2. a) -6; 6) —2; B) He cywecTByeT;
67

r) 0. 3. 8) 2,20(4); 6) ~1,3(34). 4. 2) 1,(18); 6) 1. 5. 2)[~1; 11; 6) (1; g]

B) @. 6. a) (—oo; g] 6) R; ») R. 9. a) Harpumep, ¢ = %; 6) manpumep,
p=1,2202220... .
CamocroarenpHas patora N2 10

MoproToBUTENBHBIA BapuaHuT 1. a) 6; 6) —-28; B) 0,2, 2. a) 15;
6) 1+/3; B) @; r) iﬁ. 3. a) (—co; 0) U (0 +o0); 6) (—0; 0). 4. 3, 4, b u 6.
5. (1 1) u (4 2). 6. J%, o1, 102, (-o17). 7. @ 0,0169; 6) 2
B) 8; 1) 1. BapwaHuT 1. 1, a) 6; 6) -75; 8) 2,5. 2. a) 11,5; 6) iJE; B) O
1) +,J10,5. 8. a) (—00; 1) U (15 +00); 6) (0; +0). 4. 9 1 10, 5. (1; 1). 8. J0,2,
Ja_?’r' (~yo.21), % 0,18. 7. a) 0,0289; 6) @; 8) -3; ) 1. BapnanTt 2.

1. &) 20; 6) —80; B) % 2. a) £1,4; 6) 16; B) @; r} 6. 8. a) (~o0; 1) U

U (-1; +o0) §) (0; +00). 4. 7. 8 1 9. 6. (4; 2). 6. J05, 0,7, 13, 1,
(-yo.47)". 7.2)0,0256: 6) @; 5) -13; 1) 1. BapuanT 3.1.2) 0,7; 6) -1,8;

B) 4%. 2, a) £1,9; 6) 1/1,2; B) & r) :J%_g 3. a) (—o0; 1,5) U (1,5; +oo);
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2z
6} (—Oﬂ; 0). 4- 13 ' | 14. 5. (1 H 1)- 6» 0,7, -\}0,5, %1 (_\j["s) 3 4037- 7' a) _0i0121;
6) &; B) —0,9; 7) 2.
CamocTosTensHan paGora N2 11

NogroToBuTenbHLIA BApUMaHT 1.9,5. 2, a) 11J§; 6) —ay-a: B) —sz_a;

r) 6] - JBab. 3.a) V50; 6) V2a%; B) V-9a% 1) —Va. 4. 8) 2J7; 6) 6 + 2JT;
8) VI0 + 7. 5. 2b — 3a. 6. b = 6. Bapuawut 1. 1. 3%. 2. a) 92
6) a? - y-2a; B) -2ayb; 1) 3a) - y=ab. 3. a) J18; 6) v3a''; 8) J-0,50%;
r) —Jab. 4.a) %; 6) 3%@; B) 14 + 2. 5.b—5a.6.b=6.Bapuant 2.

1. 17,5. 2. a) 7/3; 6) a® - J=3a; B) -8ab; 1) |0,86} « J~ab. 3. a) J2;
6) V5a'; B) V-1205; 1) —Je I, 4.2) %; 6y 3-8, 5y 7 _ JId. 5.a- 4b.

2
6. b = 6, Bapuant 3. 1. 3,25, 2. a) 5/18; 6) -av—5a; ) -2b\Ba;

r) |0,5a - 7ab. 3. a) J0.5; 6) Jab; B) J-5a%; 1) —J-a’. 4. a) 0,510;

6) 3+ 243; B) 542 - 25, 5. 2a + b. 6. b = -25,

CamocTostensHan paGota N2 12

NoaroToBuTenbHbA BapMaHT 1. 2. 2. Meusme. 4. a) 1,5; 6) 4.

1 5 a®
5.a) ; 6) . 6.2)5:6) 443. 7. —%— Bapu-
21+ 242 .f10(J§+J§_ﬁ] 4a? - 4%
axt 1.1.8, 2. Mensme. 4. a) §; 6) 5. 5. a)

1 : 6) 15
V3+1 2J]§(J§+J§+2J§)'

6.a)3;6) 4J7. 7. r . Bapuant 2.1, 10. 2, Boasmre. 4. a) 7; 6) -3.

x-2

1 7 x
5. a) ———: 6) . 6.a) 2; 6) 65 7. .
V3 -1 V21(J3 + 7 + J10) x 3
BapuaHT 3. 1. -4. 2. Menswe. 4. a) -1; 6) 1. 5. a) ﬁ;
15
) . 6.a) 3;6) 4.
V30(B + B + J11)

CamocroaTensHan pafora N2 13

NoarotoeMrenehelid BapuanT 1.8)0; 2,4;6) :I:,12,4; B)@;r)upua=1,5

x=0.1rpna#1,5x=0nx=%. 2.a}@;ﬁjln%; B)2n%; r) -8
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“-p.3.8)2u %; 6 1n %; ) -6 u 2¢. 4, 2) lpa g = 2"_ 6) npu
= 9. 68 a7 ) ) ) . 1. \
a=2.58) 2 6) 25 5) 1. 6.2) @; 6) L, 0,5 B) L5; ~1; 1) 0,55 2,5.

7.1pra=0, a= —% ua=-1,5.BapwanT 1.1,8)0; -2,5; 6) &; B) :I:ﬂ]2,5;

l-—a
2
20.4.a)IIpu o = +1; 6) mpu a = 05&) . 6) - ,3)9 8. a) @; 6) 3; -
B)3;-L;ny+1. 7. Tlpua = 0,a=—3ua=—6. BapuaHT 2.1.a)0; 1,75
6) +/1,75; 2-2 9 a)@;6)1; 2,5; 8) —0,5; ~8; r) =2; p. 3. a) —4;
9

%; 6) 1; 15%; B) 2; —2a. 4. a) [Ipn @ = +2; 6) opu a = 0. 5.a)— ; 6) o
sy—g.s.a)ca;ﬁ)—l; %; ) -1; ,r)+271'[pna——1 a=2na-=5.
8a+ 2 2,
e LRt
—=: B) —4; —2a. 4, a) Ilpn g = 11;

Bapuant 3. 1. a) O 0,25; 6) £0,5; 8) & ) O:

5)1;0,4; 1) pt 1. 3. a) %;

123
9

i B) %- 8. a) @; 6) 0; 11; B) t1; +2;

2,
-% 6 1;

_9
8
r) 1; i%. T.Mpra=1,g=22 na=8,

S)umpra=0ua=1. 5. a) 8%; 6)

CamocroaTtensHan paGora N2 14
A 5o 2182

J7
3.16.4.5%. 5.1, BapuanT 1. L a) 8; +2; 6) tV2; ») &. 2, 56. 3. 18.
4. 4%. 5. 8. BapwanT 2. 1. a} £2; +J7; 6) +J/7; B) @. 2. 40, 3. 14,

4.5%.5.4. BapuanT 3. 1. a) i,/z +.3: 6) iJl ++3; B) @. 2, 240 em2.

3.13.4.2%. 5. 8

MoaroToeuTeneHelit BapwaHT 1. a) +1; iJ1_3; 6)

CamocrosrensHas pabota N2 15

NoarotoBuTenbHuli BapranT. 1.a)x?+3x-10=0:0)8x-4dx~4=0

2)#'-4x+1=0.2.1.8.8.4.2) &5 6)p? + 30;8) - P2+3°, r)—45p — p°.

5. a) (x — 2)x — 4); 6) (y - 2x)y — 4x); B) (x-1-V2)(x~1+V2).

fx -1 2 3a-1
XL 6=, 7. ) 1. 2 _ - 12 = 0:
PR 13 7 27 BapuaHnt 1. 1. a} x* - 11x — 12 = (4

6)3x*—8x—3=0;8)2*-6x + 7=0.2 -1. 8. 16. 4. a) 122; 6)p® + 4;
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B B4 o g - 6p. 5 @) (¢ - 0 - 5% 6) (Bx + 4NEx - By

2) (x-2-VB)(x -2+ B). 6. 32=1, 32 7.-12.Bapuant 2. L.a)2*-

—6x—7=0;6}3x2+8x—3_o,s)x2—ax+7=o.2.1.3.10.4.a)-‘3’—,
2

6) p* + 6; 8) & 3“5; ) —9p ~ p%. 5. 8) (x ~ 2)0x — 8); 6) (3x — 4yN2x + 3y);

B](x+2 J_)(x+2+J_) 6. iﬁ i ;7 -12.BapuaHTt 3. 1. a) x? -

—x-12=0:6)4x2+0x - 9=0;8) 2 —4x-1=0.2.1.3. 8. 4. a) -g;

8) p? — 10; B) 112—;-12; 1) 15p — p°. 5. a) (x + 2)x + 4); 6) (3x ~ 4yN2x + 5y);

3}4[x—1+4’jg)[x—1&4‘/g).6 1-5x g1 o 2a +1

Tx-27 11 a?

CamocTosTensHan pabora N® 16

MoarocToBWTENEHWIA BapuaHT. 1. 3; —g. 2.0,4.3.2;-3.4.1; 1 + JE

5. 4; % 6. 4; 0,25. BapuanT 1. 1. 3. 2. 12; 4. 3. -1. 4. 1; /3.
5. 2 -lizﬁ 6. -1; 0,5; 2. BapuaHT 2. L 2. 2. 10; 0. 3. 2. 4. 2; 7.

5, 3; % 6.2:0,5; 2+ 3. Bapuant 3. 1. 2,5. 2. 1,5. 3. -2; 1; 2.

4. -3+ 10, 5.1. 8. 8; %.
CamocroaroneHan pabora N2 17

NogroToBUTeAbHMIA BapuaHT 1. g

4. 70 xm. 5. 108 » 36 Mumeneit. BapwanTt 1. 1.

2. 20 km/u. 3. 16 u 20 greld.

&
12’

30 mAuyT. 4. 35 KM, 5. 26,4 1 17,6 crpanun B uac. BapywaHT 2. 1.

2, 7 wM/w, 3, 30 u 60 munyT. 4. 3 KM, 5. 80 |1 20 M¥/u. Bapwant 3. 1.

2.2 KM/, 8, 150

oyl on|bo

2. 4 kM/u. 3. 12 u1 6 uacos. 4. 12 ¥ 15 kmM/u. 8. 3a 10 yacos.

CamoctoaTensHan paborta N2 18

MonroToBUTEALHLIA BapuaHT. l.a)a <b;6la>b. 2.0+ 0,04, b, a4,

a~- 2,83, g- 2%. 3. Ogmo. 4. a) Bepno; 6) BepHo. §. a) 14 < 5p + g < 20;

6)5<2q-p<8p)4< il B <1 r}-<-%<§ 7.-1,6 < 6 — 2ab < 2,2.

163



Bapwant 1. L.aja<b;6)a>b 2.b+2,4, b, a, a —g, a - 0,6. 3. Oxzo.
4. a) BepHo; §) He BepHO. 5. 2)8 <p+ 29 <11;6) 3 < 2¢—p < 6;8) 18 < Bpg <

2
<36;r)i<P—<-3-

497 7.-21,2<a +4abs -0,12. BapwaHT 2. 1.a)a > b;

Ga<b.2.a-08, a - %, a, b, b+ 1,1, 3. Oano. 4. a) BepHo; 6) He BepHO.

2
5.a)7<2p+q<10;6)—3<q—2p<0;3]30<5pq<60;r)%4%41.

7.0,1<a-ab< 3,6. BapnanHt 3. L.a)a>b6)e<b.2.4-3,2,a~m,
a b, b+ g, b+ 1,1. 8. Oano. 4. 8) Bepuo; 6) sepro. 5. a) 17 < 2p + g < 20;

2
6)—1<q—2p<2;a)—100<—2pq<—72;r)1«—1’—«1%. 7.-2,5<

2¢-p
< a- 2ab < 3,5.

CamocTtoatensHan paGora N2 19
NoprotoBUTEéNLHBIA BapuadT 1, {—1; 1; 3}. 2. a) {(-oo; 1,5); 6) R;

B}(—1,5; +20). 3.0, 4. (6; +20), 5. a) [-2,25; +o0); B) (—00; -%) 6.[-1; +eo).

V.Ipua<0,5.Bapuant 1.1.{-1;1; -3}. 2. a){—o0; —0,5); 6)J; 8) (0,5; +00).

160 .
&9 +oo). 6. [1; +co). 7. IIpm

a<L15.BapwanuT 2,1, {-1; 1; -2}, 2, a) (—1; +cc); ) R; B) (~c03 1). 3. —-2.
%; +oo]. 6. (—00; 2]. 7. Ipm a < 1,25.

Bapwant 3. 1. {~1; 1: —3}). 2. a) (0,25; +o0); 6) &; B} (—o0; —0,5). 3. —1.
4. (-0 1,2). 8. a) (—o0; 2]; 6) (-0,25; +o0). 8. [1; +0). 7. IIpn a < 4.

3. -2. 4. (7,8; +c0). 8. a) [-0,2; +o0); 6) {

4. (o003 0). 5. a) [-2,6; +oo); 6) (

CamocTontenshas pafora N2 20

NoaroToBuTeNEHLIA BapwanT. 1.7, 2, (0;' 2). 3.a)(—oo; —100]; 6)(1,5; 3].
4. a) {-1; +o0), Ha¥MeHbIOIcEe Heoe pelreHne — yucao 0; 6) x = 2 — peme-
HHO CHCTEMBEI, OHO e — HAHMEHBIIeE LeJI0e pelleHte. 5. Ilpm a = 2 peme-

a-1
HHeM Apaderca Ao6oe AefiCTBHTENLHOS HACHO, NpH a < 2 X € (—00: ﬁ]’

npna>2x€[g-l

H +oo). 6.a)llppna=-23, npue=-1S, mppa=1
xc(d;6)npua=-2xc R, opuna=-1x€(—00; 2)U(2; +oo),mpua=1x¢€(—oo;
0) U (4; +o0), 7. a) (—o0; 5); 6) (—0,25; +0). B, [Ipr x 2 6. BapwauT 1.1.-3;
-2, 2, (~0,25; 2). 8. a) (~c0; =0,02]; 6) 2. 4. a) (-1; 3); 6) (-1; 2). 5. IIpn

a=-19, nppa > -1 xe(—oo; M], apu a < -1 xE[M; +00J.
a+1 a+l

164



8. 8) (—oo; T); 6) [-12; +00). 7. a) IIpu 6 = -2 &, mpu & = 1 x € (—4; 2); 6) mpn
g=-2xceR, opuna=1x € (—o0; —4) U (2; +oo), 8. TIpm x = 3. Bapun-
aHT 2.1.4.2.(0,5; 1,5). 3. a) (—o0; —0,03]; 6) J. 4. 8) (—-4; 1); 6) (-2; 4). 5. IIpn

a=1,npra>1x¢ [—oo; ::f], nmpra<l xe€ [a — f; +00). 6. a) (—o0; 9);

6)[-6; +0). T.a)[Ippa=-2F, npra=1x<c(}; 2);6)mpue=-2x<R,
mpa g =1 x € (—c0; 0) U (2; +0c0), 8 Ilpu z > —-12, Bapuant 3. L. -2,
2. (-0,4; 4). 3. a) (-oo; -0,3]; 6) D. 4. a) (1,5; 1,6); 6) [2; B). 5. IIpnm

_ _ .a+3 _ a+3,
g=-20, opu & < -2 xe(-oo, a+2]’ npa a > -2 xe[a+2. +oc).

6. a) (—oo; T 6) [—20; +00). 7. a) IIpu a = -2 {-2; 3), mpu ¢ = 1 &; 6) upu
a=-2(-0c0; -2]U[3; +co), mpua=1xc R. 8 [Ipn x < -6.

Camocronrensnan paGora N2 21
NoaroTosurensHuii BapmavT 1, a) 2% 6) (x + 1) 2. a) %; ) %;

a
6) 25; 1) 1. 4. a) o% 6) -282_ 5.6.86.65.7. -1.

12
125° 27h2
3 2x

BapuaHt 1. 1. a) 2% 6) (x — 8)°. 2. a) %; o L » -5 o _é,
8. ~7%. 7.-1.Bapmanrt 2.

2 2
B) az—bz; r) b—:. 3.a)

18q® 5
8.5 2.
PN T I TN
1.8)87%6) (x - 2)". 2. 8) 525 6) 15 8) — 33 1) =555 1

3 _
Bl 4aase) -2 5 8 6857 1 Bapuant 3. 1. 2) (1) :

1
-1y 1.6 9 532 5 _ 8 R .
6) (2x = 1) 2.8) 53 6) gi B~ 55 D) =75 3.8) 5 6) 16:9) L.
2

4, a} a*; 6) 4. &, 3 6.609. 7. 2.

3. 8) g%; &) 16; 8) 1. 4. a) a%; 6) -8

13, .
3. 8.) —lﬁ: 6} 27!

CamocronrensHan pabora N2 22
NoaroToBUTENLHLIN BAPWAaHT 1.a)4,95.10%6)4,93-107; 8) 4,27 102,

2, a) 7,8125 . 10%; 6) 2. 107, 8, % 4.8) 6 wnu 7; 6) 16 nan 15; B) —16 wnn
-17.6.a=-1,n=5.Bapvant 1.1, a) 2,4 - 10 5) 4,3 - 107%; B) 2,14 - 10%.
2. a) 8 - 10% 6) 7,8125 - 10, 3, “a‘b”. 4, 8) 19 wam 20; 6) 9 wm 8;
B9 mu-10.6. m=-1, m=2. BapuauT 2. 1, 8) 4,3 - 10% 6) 3,6 - 10°%;
B) 1,45 - 107, 2, a) 8,32 - 10% 6) 8,25 - 10'4, 3. aa—-;b. 4, a) 19 nau 20;

6) —8 mam —4; B) 8 win 2. 6. m = % m = %. BapuanT 3.1.a) 2,4 - 10%
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ab
_a.

6) 3,7 - 10°5% B) 4,15 - 10%, 2. 2} 1,8 - 10%; 6) 1,25 - 10%, 3, 5
unm 30; 6) 65 nau 4; 8) -5 Man —6. 8. x = -5, x = 5.

4. a) 29

CamocrosTensHas paGorta Ne 23

MogrotoButencHuid eapuanT l.a)y=4-2x + 2x%: 6 y=x*—-x— 1;
Byy=—x"+x-2;1) y=x - 8x®+ 2x + 2. 2, a) D{h) = D{f), E(h) = [-6; 4];
6) D(h) = D(f), E(h) = [-1; 4]; B) D{h) = [-1; 6], E(h) = E(f). 3. Hyxa: a) O;
6)+2; 8) -2. 4. a) 1 2 5; 6) R; B) (~o0; 2; P) y > O mpm x € (1; 6). 5. —1.
6.a)0; 6) 1; ) 2. 7. fix) = -gx—%. Bapuaunt 1. 1L, a)y=4x - 2;
6)y=2x—4ip)y=-2x+1;1)y=2x + 1. 2. a) D(h) = [-3; 4], E(h) =[4; 2];
0} D(h) = [-3; 4], E(k} = [0; 3]; 8) D(&) = [-1; 8], E(h) = [-2; 1]. 3. Hymm:
ayHer; 6) —2. 4. a) 1 u 3; 6) R; B)[-1; +oo); r) y < O nipu x € (1; 8). 5. 1,5.

8.1Ipma<-3.7 f(x)= 2x+;1c-. Bapuwant 2. l.a)y=4x +2;6)y=2x — 2;

B)y=-2x - 151} y=2x - 3. 2. a) INh) = [-3; 4], E(k) = [—4; 4]; 6) D(h) =
= [-3; 4], E(h) = [0; 4]; &) D{k) = [-1; 6], E(h) = [-2; 2]. 3. Hyau: a) net;
6)-1.4.a)1u-3;6)R; B) [-2; +oos D) y <0 mpu x € (33 1). 5. 0. 6. Ipu

a<-2.7 flx) = —x+%. Bapuaur 3. L.a)y=4-2x46)y=—-x2-1;

By y =2 - 2;r)y=—x?— 2x + 1. 2. a) D(h} = D(f), E(k) = [-4; 0]; 8) D(k) = D(f),
E(h) =[-2; 2]; ) D(R) =[-5; 2], E(h) = E(f). 8. Hynnm: a) 2; 6) —1. 4. a) Her;
6) R; B) [2; +oo); 1) y > O opm nwbeix x € B. 8. -1. 6 IIpm a < -1,25,

P §
7. flx) = 2x o

CamocroatensHan paGora Nt 24

FlogroToeuTensHbi BapHWAaHT 1. a) IIpunaaiescuT; 6) OPHEAKICHHT;
B) He npHHagIeRAT. 2. a) —3; 6) —5; B) —9; r) -2. 3. a) 4; 6) -T. 4. a) Bonbme;
6) Meunine; B) Gonemie; r) Mespare. 5. a) Boneme; 6) MeEbme; B) MeHbIDE;
r) Mensle, 6. 6 Touek. 8. Ilpn a > 4 xopuesi HeT, OpHu ¢ =4 W a <« 2 — ogum
KOpeHb, OPH & € (2; 4) — nBa xopEs. BapwanuT 1. 1. a) Ipuaagiemur;
6) MpUHAANEKHNT; B) He IDHHALMECKHT. 2. a) ~2; 6) —4; B) —6; r) 1,5. 3. a) 1;
6) —5. 4. a) Bonnme; 6) Mexnbme; B) Goablle; r} Menblue. §. a) Bonpme;
) MeHEBIlIE; B) MeHbLIe; ) MeHbine. 8. 8 Touek. 8. IIpu ¢ > 4 KopHeil HeT, IDH
a=4 13 a0 — ogun Kopeus, npu a € (0; 4) — gpa xopEa. BapuaHTt 2,
1. a) Ipuneaaexur; §) IpUHALNCKUT; B) He npuBagaexur, 2, a} 2; 6) -1;
B) 8; ) -1. 3, a) 4; G) 4. 4. a) Boabwe; 6) Meapine; B) fonLme; T) MeHbINE,
5. a) Bonsuie; §) MeEBHIe; B) Meublille; T) MeHblIe, 6. 6 Touex. 8, Ipa a > 2
KopHel Her, npu 2 = 2 n a2 < {0 — oauH KopeRw, npu a € ((; 2) — aBa KOp-
4. Bapwan 1 3. 1. 8) Ipasamresxur; 6) OpHEAANIENKHAT; B) He ODHHEATJIEHIT.
2. a} 14; 6) 28; 8) 10; r} -2,5. 3, a) §; 6) 5. 4. a) Boavme; 6) Menbmie; B) Gone-
me; r) menslne. 5. a) Boapmie; §) Mensmme; B) MeHbIne; r') MeHbIe, 6. 2 TOUKH.
8. Ilpn a > 0,5 xopHeii Her, npy a = 0,5 1 a € (—c0; —1,5) — OfHH KOpeHL, NMPH
a =-1,5 o a € [-0,5; 0,5) — mpa xopus, npH a € (-1,5; —0,5) — Tpu Kopma.
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KOHTPOMNDBHLIE PAEOTHI

KouTponsuan patiora N2 1

2a x?
. : .2.0,8.3.x=-1,
MogroToBUTENBHLIA BAPWAHT. 1.4) 3% -3 &) o7 -3 2.0,8.3.x
y=1.4. ﬁ. 5. 407 + 1. @. (4; 0), (03 —2), (3: -2), (1; 0). BapuaHT 1.
4a 1 5—2g
3 . .3 x=1py=2.4.x-2 5 9% -1.
l'a)a—zb’ﬁ)x+2'2 3 3.x=1L,y=2.4.x 5. Ob

2

2

6. (1; 6), (3;: 9), (4; 12), (6; 6), (7; 9), (9; 12). BapuaHT 2. 1, a) o
1
+

1 5 o - _1 . .
e .y2_25.3.x— 1, ¥ 1.4.x 3 5. 2 + b. 8. (2; 6), (0; 5),

. . . . a-—-2b, x-3
(8; 5), (5: 15), (6; 14), (8; 15). BapuvaHT 3. 1. a) PR 6) PRt

2' b}_s' 3‘x=3’y=2' 4'x_1' 5' 432"9-6.{—2; 0)1(-1; —1}’ (1; 0)s

(~4; -10), (-5; -9}, (-7; -10).

6)

KouTtponsnan pabora N2 2

{ToarotosuTenbHuA BaApUaKT 1. a) 0; 2; 4; 6; B; 6) 2; B; ) 0. 2. 12.
3. IIpu n =12, 4. Yueno (k + 2)(k + 3) — cocrasHoe, 5, 29, 6, 1680. 7. (—1; -2),
{1; 2), (5; 2), (-5; -2). 8. 22. BapwaHT 1. L, a) 1; 3; 5; 7; 9; 6) 2; 8;
B)9.2.12. 3.a), 6) IIpu n = 2 & n = 8. 4. Ineno (& + 3}k + 4) — cocTasHoe,
8. 19. 8. 220. 7. (3; -1), (3; 1), (-8: 1}, (-8; —1). 8. 14. Bapuanrt 2.
1.a)1;3;5:7;9:6)2;8;8)8.2.4,.3.a)[Ipen=3,r=Tun=1;6)opun=3x
n=7. 4. UYneno (& + 1)k + 2) — cocrasmoe. ¥. 17. 6. 250. 7. (1; -1), (15 1),
(-1; 1), (-1; -1). 8. 12. Bapuant 3. 1.a)0; 2: 4; 6; 8; 6) 0; 6; 8) 9. 2. 0.
3.a),6) Ipz n = 21 n =38, 4, Incno (k + 2}k + 4) — cocrasroe. §, 13.
8. 264, 7. (1; -1), (1; 1), (-1; 1), (-1; -1). 8. 16.

KoxtponeHan paGora Nt 3
{logrorosutencHbil BapuaHT 1. a) -1; 6) . 2. a) 2J7; 6) -s-g-;
B) 2. 3. He yaomnersopaer. 4. J1_1+ J2_2, SJE. 2J1_1_, 49J§—7Jﬂﬁ,
5-431. 7. 1. BapuadnT 1. 1, a) -25; 6) @. 2. a) 1,25J§; 6) -8; B) 2.
3. Yaosnersopaer. 4. 18\/5-- 3245, 6 - JII—, 2@, Jﬁ +Jﬁ, 7JII.
7.1.BapuwanTt 2. 1.a)-9; 6) D. 2, a) —2J3; 8) 11,5; n) 3. 8. ¥pomnnerso-
paer. 4. V31 + /30, 2419, 53, 93 - 3427, 7T - 4. 7.1.BapuanT 3.

1. a) 4; 6) @. 2, a) IOJE; o) 5—§-; n) 1. 3. He ymonaersopser. 4. 5 — J3_4,
8J7 - 928, 82, 25, 7T + 11. 7. 1.
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KonTponuHan paGota N2 4

MoaroToBuTENLHWA BapwaHT 1. a) 0; =; 6) +i B) 2. 2. a) 2;

R T P 4
:6}“, 2,3) 1 3.

7.3a 20 x 10 yacop. Bapuvant 1. 1,8} 0y - 6) 13‘[-, B)@. 2.8)2; -

3. 60 cm. 4. 2. 5. 12. 8. 5,5 € [5; 6], 2,5 € [2; 3].

6) a; —2a; B) L; -g. 3. 40 cx. 4. 8. 5. 3. 6. 3,5 € [3; 4], —6,5 € [— ; ~6].

7.32 k. BapwanTt 2. 1. a) 0; —2; 6) :I:£; B) &. 2.a) -2; -3 06) —a;
2a; B) -1; -g— 3. 76 cM. 4. 27. 5. 12, 6,1 €[0; 2]. 7. 30 ruM. BapHaHT 3.

1.8)0; — 9 ; 6) :3‘5, 5) 2. 2. 8) 0,25; -3; 6) a; 2a + 1: B) —1; LL. 3. 360 cM?,
4. -5. 5. 3.6. T§e[o; 1], 1 € [0; 2]. 7. Ba 6 n 12 aueit.

KonTponsHan paGora N2 5
NoaroTosuTensHeit BapwaHT. 1. a) (2; +oco); 6) [-5; +c0); B) &. 2. [Ipun

x € [~2; +o0). 8. a) &; 6) (1; 6). 4. a} [1; 2]; 6) x = 1,5; B) (~o0; O] U

U [8; +co); T} R. 6. TIpw b > ~1X . 7.(3: 4). 8. (~00; 1] U [5; +o0). Bapu-

11
aHT 1. 1, a) (-2; +o0); 6) [——; +oo}; B) R. 2, [Ipu x € [T; +o0). 8. a) &
6) (—0,25; 5). 4. a) [1; T); 6) x = 4; B) (—o0; —1] U [9; +c0); 1) R. 6. [Ipn

b>-11§ 7. [—3%; —Z)U[l; 3). 8. [1; 2. Bapuant 2. 1. a) (2 +oo);

6) [2,5; +co); B) R, 2, [Ipm x € [2; +o0). 8. a) ©; 6) (1; 6). 4. a) [-1; T}
6) x = 3; B) (—oo; =2} U [B; +o0); 1) R. & TIpu b < -1, 7. (1; 2) U (8; 8).
8.[-1: 2]. BapuaHT 3. 1. a) (—oo; -0,5]; 6) J; ) R. 2. IIpr x € (—o0; 1].
3. a) J; 6) (1,25; +o0), 4. a) [-2; 8]; 6) x = 0,5; B) (—=0; 0] U [1; +o0); 1) R.
6. TIpu b > %. 7. [4; 6). 8. [0; 6].
KonutponbHaa patora Nt 6

MogroToavTeneHbid sBapuadT 1. a) —32; 6) —%; B) 0; r) 1. 2. a) o'

6) 8. 8. a) a (1 — 24°); 6) a¥(a - 2); B) 2 (a®— 2). 4. @ = 5,1 - 10¥; a) 18;

6) -1; 5) 5. 5. a) 1,29 r; 6) 2 »’. 6. a) xly; 6)1. BapuanT 1. 1. a) —27;
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6)128; ) 0. 2. a) a"; 6) -— 3. a) a (1 - 3a*); 6) a¥(a®- 3); B) a¥at - 8).

4.a=15-10% a) 20; 5)3 n)14 5. 6,066 - 1051'83)— 6)‘”:

BapuaHTt 2. 1. a) -64; 6) 2—7, B) 0. 2. 8) a™%; 6) ‘ﬁj' 3.a) a'(1 + a%;
6)a e+ 1); 8)aYa’+ 1). 4.4 =8,7 - 10%; a) 22; 6) 5; 8) 13, 5. 1,0836 - 10°r.
6. a) 77 6) &= ;

—%; 6) 5% 8) 0. 2. a) a™*; 6) 2%
3. a)a¥1 + Ta®); 6) a¥(a®+ T); ) a%(a®+ 7). 4, a = 7,3 - 10*; a) 18; 6) 8;

- 2
5) 17. 5. 8,127 - 10° . 6. 2) 0,4 - 313 6) L O 2D

Koutponeuan patorta N2 7

MoprorosuTensHA BapuadT 1, a) (—oo; 1} U (1; +o0); 6) x = —0,8;
B) Yusuu = —2, HAUGOIBINETO 3HAUYCHHA PYHKIUN He CYOIecTryeT; I) [-2; +09);
Ly <0npr x € (~oo; —0,8), y > 0 npr x € (-0,7; 1} U (1; +o0). 2. a) 33;
6)06.40uK5.6.a)x=1;68)y=—-xmy=x+ 4.7 (-5,2)", (-53)3%
(5,2)%, (5,2)1, (0,52)", (0,52) % BapuaHuT 1. 1, a) (-eo; -1) U (—1: +oo);
6)}[-2; +ookB)x=-1,Tux=1LD)y <0npH x € (—oo; —1,7)U (1; +o0), 4y > 0

opu z € (-1,7; -1} U (~1; 1), 2. a) 5%; 6)0,2.4. -2 u 2. 6 8) x = -2

B)y=—-x+1uy=x+5 7.-2957" (2,7% (2,52, (2,56)", (0,25)",
(0,25)2, BapuaHT 2. 1. a) (—oo; —1) U (—1; +oo): 6} [2; +oo); B)x =4 m
x=0:)y <0napn x € (~oo; —4) U (0; +oo), g > Q0 opu x € (—4; —1) U (-1; D).
2.2)9,0)0,1.4, 04,6, a)x=2;:0)y=-x+5uy=x+1.7.(-3,1)},
(3,2)%, (-3,1)7% (3,17, (0,31)7, (0,31)2 BapuanT 3. 1, a) (~o0; -2) U
U (—2; 2) U (2; +o0); B} (—oo; QU [5; +ooks B x = -2,5 Hx=06; 1}y < 0 npu

x €(-2,5; -2) U (2; 5), y > 0 npH (—o0; —2,5) U (—2; 2) U (5; +o0). 2. 1) —g;

6)10.4.114.6.8)x=3;0)y=xmy=-x—6. 7. (2,5, (2,72 (-2,5)2,
2.5), (0,25), (0,25)2.

Hrorosan KOHTpONLHAA padota

MNogrotosuTensHuid BapuauT. 1. —0,5. 2. 6. 3. a) 1; -3; 6} D(f) = R;
B) E(f) = (-00; 2% r) y > 0 npm x € (-3; -1). 4. a) —4; 0; 2; 6; 6) —4; 0. 5. 3.
8. a) (1; 2), (-1; —-2), (2; 1}, (-2; -1); 6) 2: 0), (3; -1), (0; -4), (-1; -3).

2

T st 2x3_1‘ 8. % 10. 14. 11, 3. 12. 3 u 5 zmett, BapuaHt 1.
1. -4; 0. 2. 2. 8. ﬂ.) —1; 5; 6) D(f) = R; B) E(f) - [._.3; +°0); I'} y < 0
npu x € (-1; 5). 4. 2) ~8; -2; 0; 1; 6) 0; 1. 5. 2. 8. a) (1; 4), (-1; —9),
4 1), (-4 -1), (2; 2), (-2; -2% 6) (8; 3), (6; 0), (4 1), (1; -5),

(-2; -2), (0; -8). 7. —— - —2 _ 8.3.10. 4. 11. 4. 12, Ba 120 n 80 =acoe.

x+2 x-1
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Bapnant 2.1.0;4.2.4.3.2)-3; -1;6) D(N=R; B} E(H)=[-1; +co); 1}y < 0
opar x €(—3; -1). 4.a) —4;0; 2;6;6)2; 6. 5. 2. 6. a)(1; 9), (-1; -9), (8; 1),
(-9; —1), (3; 8), (-3; —3); 6) (-1; &), (7; ~2), (1; 0), (-8; —-12), (-11; -4),
(-5:-6).7. —2+ —2_ 5 2. 10.29. 11 1. 12. 32 36 uacos. Bapw-
anT 3. 1.-3.2.12.3.a) 3 3;: ) N =R; ) E(N=[-1; +oo); T} y < O mpn
x €(1; 3). 4. a) -5; -3; -1; 1; &) 1. 5. 1. 6. a) (1; 1), (=1; -1); 6) (3; 0),

(1 -2). 7. 2x3+ S+ ;f—z 8. % 10. 11. 11 ~2. 12. 3a 12 u 6 uacos.
TECTD

N Tecta N Bapuanra 1 2 3 4 5] 6
. 1 4 | 1|1 | 1] 4]z
2 3 | 3| 4| 1] 2 | 3

R 1 3 | 8| 2 | 1| a1
2 313 2 | 2| 2 | 3

. 1 2 | 3 | 4 | 4 | 3 | 4
2 2 | 2 | 4 | 4| 2 | 1

. 1 3 | 2 | 1| a ]| 3 | 2
2 4 | 3| 2| 2| 2| 2

1 2 | ¢ | 1] 2| 4| 3

5 2 4 | 4| 3| 38| 8 | 3
. 1 4 | 1| 3| 2| 38| s
2 2 | 1| 3 | 2 | 4 | 8

1 3 | 1| 4 | 2 | 3 | 1

7 2 2 | 4 | 4 | 1| 3 | 1
. 1 2 | L | 4 | 38 | 2| 4
2 4 11| 3 2|1 4

R 1 3 | 3 | 2 | 4 | 1| 2
2 1| 8| 1| 11 2| 2

10 1 3 | 3 | 8 | 2| 1| 4
2 1 | 8| 2 | 1| 4 | 4

M 1 3 | 1| 2 | « | 8 | 1
2 4 | 2 |3 |1 ]| 1| 2

1 2 | 3| a3 | 3 | 1| a

12 2 1 | a2z | 4] 38| 1
1 2 | 4] 38 | 1] 1] 2

13 2 1 | 2| 2| 4] 111
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JAONOHUTENBHBIE YNPAXXHEHWA C NAPAMETPAMU

fmasa 1. Apobn
lL.a)llppa>1;8npue=1;p)npua<1.2.a)[Ipua>0;6)npua=0;

pinpra<0.3.MIpneae=2,b=-1popua=1,b=-2,4.a4=1.8.a=2,
=-3.86.a=2,b=-1,7T. m=n=1.8n>0

fnaesa 2. Uenbie uucna. AemMMocTh yucen

l.a)m=38kx 1, rae k ¢ Z; §) m — newersoe uncnao. 2. a) 0; 2; 4; 6; 8;
6)0;3;6;9;8)0;4; 8, r)0; 5; ) 0; 6; e) By ) 0; 95 3) O3 ) 83 1) 1.

Mapa 3. AeAcCTENTeNbHME YMCRA. KBaApaTHLIA KOpeHb

lLLa<1l.2.a>1.3.b<xa. 4. Nlpua=>. 5. Ilpua =22, b=12. 6. IIpu
a=-1,b=-1.7IIpn b <1.8.8)[Ipua » ¢; 6)a =2 0. 9. a) IIpu ¢ > -1
x=a+lunx=—g-1l,oppa=-1x=0, npr a < —1 Kopuelt HeT; G) IpK
a=-1x=a+1, opp ¢ < -1 xopreit "er. 10. a) IIpm a > -1 ypaBHeHHe
MMEeT ABA KOPHA, NPM ¢ = —1 — OAHH KOPeHb, OpH & < —1 KopHell HeT;
6) opu ¢ # —1 ypaBHeHNe HMeeT OJHH KODEEb, IPH 4 < —1 KopHeil HeT,

Maesa 4. KoagpaTHbie ypaBsHeHus

Lallpua=0;0nmpra=-1.2.a)Ipua=0x=0,nppez0x=0
_a-1

nx ; 6) opu g = 0 pemienntit HeT, npr @ =1 x =0, op a € (0; 1)

x = 11/1 ;a' 3.Mlpua=2ma=6.4.1Ipn a > —% raz0.5.8)x=a,x=a+1;

6)opua < 6,25 x = 5£vy25—4a .‘25—43, npH a = 6,25 x = 2,5, npm a > 6,25 geii-

2
CTBHTENLHBIX KOpHEH neT; Bynpua=0 x = —E, npH a € (—oo; O) U (0; 11)
-31+.J9-8a 1 3 8
x = oy opE g = l§ x = ~3g npa a > 1§ aeHCTBHPEIBHBIX
kopeeii Her. B. llpr a =2 4 a = —%. 7. g < 0, IONOKHUTEALHHH KopeHE

umeeT Goabmyw abcomoTHyn Beanuney, 8. Ilpn p = -5. 9, IIpu g = -2,
10.Mpr b=9.11. a)Ipua > 0; 6)upua > 0. 12. a) [Ipu a =—-1 x = 4, upu
a=4x=-l,npua#-lua=4x=-1,x=4;60)opua=-1 x=-2, upx
¢=0x=0,BocTaNbHEHMX cAYIAAX X =g U X =a — 1.

fnasa 5. HepaseHncrsa
1.IMpud6<n<45.2,8)puc>0;8)mpuc<0; B)npuc > 0; M npu ¢ =0.
3.8, ) MIpu b>1.4.a)Tlpra>0;6)npua <0;p)opua>0.5.a)a=1;
8) a= % 6. a)lIpub=>-2ua< 2oaH0BpeMenHo; ) npu b < -2, a > 2
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H iz +b=0oauoepeMerto. 7. a) Ipup < 1;6) upu p < 1. 8. a) lpa p € (—oo; 1) U
U (2; +o0); 6) mpa p € {(—00; 1) U [2; +c0). 9. [lpu e < 2, 10, [Ipr & < 2,

11.a)[pua=1beR, mpua>1be (—oo; z—"-ﬂ mpra<1be [“—"i +oo);
- .

O)nprb=1lacR apub>1 ae(—oo; g"'—i], mpu b <1 ae[g+i: +oo}
12. a) TIpm a € [-1; 2]; 8) ope a < —1; B) un npx xaxknx. 13, a) [Ipu a < -2;
S)npaa=-2;p)npuae > -2, 14, a)lIpu a » 2 x € (a; +co), npu a < 2
€@ +o0);B)nmpua 3 2xc(-oo; 2), npra <2 x€(—oo;a); ) opu a > 2
x€[2;a), npy @ < 2 HeT peleHHi; T)npa @ > 2 x € (—o0; 2], npu g < 2
x€(-0;¢]. 18. a)IIpr a » 2 x € (2; +o0), npu a < 2 x € (a; +0); 6) npr
a22xceR mpua<2xc(-oo;a]V[2 +oo);B)Opr a 2 2 x € (—00; a),
mpua<2xe(-o0; 2] 16. a) IIpu a > 0 x € (—oo; 0) U (a; +o0), mpu g < 0
xE(-co; @)U (0; +oo);6)mpHa>02c[0ia), nppa=0x=0, opua <0
x €[a; 0; ) mpr a > 0 x € (0; a), upu g = O pemennit mer, npu g < 0
X€{a; 0 r)upug > 0x € {—oo; 0] U {(@; +o0), npu @ = 0 x € (—o0; 0} U (0; +),
mpu @ < 0 x € (~oo; a) U [0; +oo),

Fnasa 6. CreneHs ¢ LENbLIM NOKA3aTENEM
1.n<0.2.h<—3.3.a)ﬂpnab>10;6)npn%<1. 4.a) [Ipp a < 0
H0<a<l;f)mprae<-1ul<a<1.5.a)uc6)IIpuk=0.

fnaea 7. Pyukuuu y rpadum
Lallpna<0ud<ag<l;@mpua<-lul<a<l.2.a)lIpuk<0;

=1,

a=2

6)npl{k=0.3.a}ﬂpna=;6)ana<—0,5.4.HpH{a b0

b=0 ann{

5.3)Hpub=2;6]npnk=—1uk=1.6.f(x)=%—x. 7.k = 1, 8, Ecrm
k ~ 1 — nopocroe uneao. 9, Ilpu k = -1.
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