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Ilpegucaoene

el .,,,,,, o losamneo o] Meomranne pr D e Yrsporen oo o

Hansasa paGouas Terpajps SABJIAEeTCA NONONHEeHHWEM K Yy4eOHHKY
«Anrebpa, 8» asropos IIl. A. Anumosa u gp. Cogepxanue TeTpagy
OpraHM30BaHO B COOTBETCTBMHM C rjaBamMu M maparpadamm aToro
yueOHHKaA.

Terpajab npejHa3Ha4YeHa B OCHOBHOM JiJid paboThl ydalMxcs ¢ ee Ho-
MoLIbI0 B Knacce. Ciaeffyer HMeTh B BHIY, YTo pabouasi Terpajge He
3aMeHfeT HHU JKMBOI'O CJIOBA Y4YWUTeNdA, HH TeKcTa yuebumka. OHa fmo-
NOJHACT U TO M JPyroe, paciiupsad apceHaa y4eOHBIX CPEACTB y4a-
IIUXCA B BO3MOMKHOCTH paboThl y4YHTeNd.

CTpyKTYpDHO MaTepHas KaMJoro naparpada TeTpagM PpacloJIOXKeH
no Ttpem pasgenam. I[locae [ paspmena, KOTOPhIH NpejHasHa4eH
JJIA MOATOTOBKH NIKOJBHHKOB K H3Yy4YEeHHI) HOBOI'O MaTepHaJia COOT-
BETCTBYHIIEro naparpada KHETH, IPOBEJIeHA YepTa. JTa 4epTa CHM-
BOJIMYECKH o0003Ha4YaeT pasjieli, KOTOPDHH He HMeeT HoOMepa, IIo-
CKOJIBKY MOCJIe BLINOJHeHHd 3afgaHwi I pazfena yuuTeas npucrymna-
eT K 00'bSCHEeHHI0 HOBOI'O MaTEpHaja TaK, KaK OH CUMTAET HYXHBIM.
IIpoBegs o6rsfcHeHHe, yyuTedb paboTaer ¢ yYamuMHUCs HAJ yIpaX-
HEHHUAMH yqeﬁrmua; IIpH 3TOM yqennfcn 3anMCBHIBAOT peleHue Tpa-
JUIOMOHHO — y HOCKH HJIM B OOBIYHOH TeTpaju.

Crnepyomuii pasznen 0603HaueH KaK BTOPOH — 3TO OCHOBHOH pasjen
B paboued TerpajH, OH CONEPIMHUT YHIPAKHEHHS, NONOJHUTENLHLIE
K ynpaxxHeHHsSM yueOHuka. HexoTopnle M3 ynpasXHeHHMH TeTpagu
SIBJISTIOTCA MNOJATOTOBHTEJbHBIMH K BLINIOJHEHHUIO yNpaskHeHHH yueb-
HHKa, HEKOTOPBble MOMOraloT cNIabbIM yYalluMCSA B YCBOGHHH OIpe-
JleJIeHHBIX aJITOPHUTMOB Ojarofaps yBeJHYeHHIO OT 3aJaHUS K 3a-
JAaHWIO JOJ¥ CaMOCTOATEeJbHON paborel mxoabHHKOB. Hauboinee
TPYJAHBIE yNpaXxHeHHHA pasfiesla OTMeYeHEl 3HAKOM *.

B nocnexnem pasgene, ofosHauenHoM nuopoit IIl, npuBefeHt Tex-
CThl YNpaXXHeHWH, MNO3BOJAIOIIUX IPOBEPHTE YPOBEHb YCBOCHHS
MaTepHasa paccMaTpuBaeMoro naparpada. Yuurenas MoxeT BEIGO-
POYHO HMCHOOJB30BATE KX JJS NPOBEPKH KadecTBa [JOMANIHe# pa-
60TBl y4yamuxcs.
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. zaea HepaBeHcTBa

IMoaoxkuTeapHbBIC
H OTPHIATEJbHBIE YHCJIA

H

1 3anoMHHTL NPONYCKH B NpefOKEeHHH:

PanuoHAJBHEIME YHCIAMH HABBIBAKOT UHCHA -o..ooooovonriiieianeision

THE M — ..oooeiiennnn.ns iveany T~ wireridiveiniediesaniie, ... THCIO.

IIpumepsi: .......; ... B diiene ) edeeke i SVedide »

4 18 1 15

2 W3 uucen —5,8; 0; = —17;19; — s 1; —13,5; 2,4; ﬁ12—2~; =

BBIMIUCATE:

1) HarypanbHBIE ... .............. 2) menwre ..............

3) nonoxuUTENbHBIE .. 4) oTpuIaTeNbHEIE

D) pauuoHaJbHEIE

3 BHYHMCIHTE YCTHO M 3aMMCATL OTBET:

2 1 1,16
Dg—1lg=__ . 2 =gt =,
3) 2,08-(—4)—...... imareneon 4) (—5)(—1,4)=.0ccvcrrrrnnn..
5) (—1,6):(—0,8)=........... 6) 4,5:(—8)=...cciiiiriiiiiinnnnn
4 Maser 4umcaa —1; 0,1; —%; 4—;—; —2%; a—b; % 3anncaTs
yHCIa:
1) IPOTHBOMOJOMHBIE HAHHBIM ....ootoveiinnessnsssreesinnsesnns

2) obpaTHBEIe JAHHEIM

D)

5 Ha uMcrOBO# OCH OTMETHTH:
1) Toukm: A (—2,5); B(3,5); c(_.i’.);
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7

10

11

12

2) touky D (----. ), JIEIKAIYI0O HA EAHWHHUILY JieBee TOYKH A;

3) rouky E (-....), Jexamyi Ha eJHHUNY IpaBee TOYKH B;
4) Touxky F (.....), nexmamyo nocepejuHe Mexny Toukamu A # B.
1l 1 l 1 l 1 | 1 1 | -
I ] | 1 T I T T 1 I L
—4 -3 -2 —1 0 1 2 3 4 5
Sanwucatp uucaa —2,3; 0; —4; —2,36; 2,3; — 2,03 B nmopagke
BO3pacTaHHA.
1 4 1, 12 )
3anmucaTte uucaa 0; —6; s L e 3 B IOpAKe yObI

BaHHA.

3anucaTh JBa pPalHOHAJBHBIX YHCJA, 3aKJOYeHHBle MEXAY AByMA
JaHHBIMH DAIHOHAJBHBIMH YHCJIaMH:

T} B H T sovisninessnassasssaiaosst 2) —9wm —8; .

3) 0 0,6; ................ - 4) —0,4 u 05 ...
4 6

5)75’17, 6) —0,1 m 0,1; ............e......

He BHINOJHAA BBIYMCJAEHMIH, IMOCTABHUTHL B IIYCTOH KJeTKe 3HAK >
HIH < Tak, 4To0bl MOJYYHJIOCH BepHOE HepaBeHCTBO:

1) (—2,7)*-(0,56)"  0;

EORC

2) —(2,1(5,6)": : 0;

o~y ~(-3) 20

IIpocTaBuTs B KJETKe 3HAK > HIM < TaK, 4uTobml mpm x= —1
NOJIYYHJIOCE BEPHOE HEepaBeHCTBO:
x+2 ... x—2 x4+2 ... x—2
) 5= S 2) —— i
x+1 ... x4+4 5—x ... 2(x+1)
3) x—3 -t x—3° 4) —x Aeehl popgE T

PaznoxUTe HA MHOMHTENH:

1) 9x—x= ... 2) Tx*+5x= ...
1 e x* _

*= V1=

5) x*— 36x— 6) 49x—4x*= ...

PemuThk ypaBHeHHe, 3aI0ONHAA TPONYCKH:

1) 8x4+11x*=0; 2) 223 —o;
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14

15

16

.......... =0 wmv x— ... . =l
Ecomm x= ...... y TO X— ooviu=
= ootoc #0.

OrBer. x,= ....... 5 Xa== caneare . Otrser. x= ...... 4

3)* 9x° — x=0;

.............. =0, =( )( )=0,

X= ........ y MM .........ooiniiin., =0, aam .............. =0, 1. e.

= J—— s HIIA X ........ , WM X ... 5

Orper. x;= ................. $ Xg== seennncccaanaan . A q

OnpefenuTs 3HAK YHCJAA @ TAK, YTOGLI GBLIO BEDHBIM HEPABEHCTBO:
1) (—g)a-(—1,7}-(—3,5)2<0, allo;
2) (=1(—1;)@-9>0, a 0

14 7 = vaas S

JlokazaTh, 4T0 DpH JI000M 3HAUEHHH @ OTPHIATE]LHO 3HAYEHHUE BhI-
paeHus:

6
) BT e it ner e e v et e an e r i s rrenasansens e ensanannns

=
a=+3_1=
B 4 0 ceceiiaecicisecsisassssssasersecattatcacncanisansasasessaninanensanns

3anoJHATE NPONYCKH B MPENJIOKeHUAX.

2)

1) Ecniu npouaBejieHHWe ABYX YHCEJ — [IOJOXKWATENbHOE YHCIO, TO

9TH YHCAA HMEMT ...........cccoiivienes SHaKH.

2) Ecau npousBesenue NBYX HHCEN — OTPMIATENLHOE YHUCIO, TO 9TH

HYHCIA HMEIT ..........c.cccviennnann 3HaAKH.

Banucats BCEe neJasie 4YMcja, KOTOpPbI€ PacIoIOMeHbl Ha YHUCJIOBOH

T 7
OCH MEXAY YHCAAMH — - W 3

6



17
YHJIOCH BEPHOE HepaBeHCTBO:

1) 7(2x—9): :0;
18
1) (6 —5x) (3x+4)=0,

=0, x= ..............
.............. =0, x= ..............
Orser. x;,=— ....... 5 SFE= cocnoec .
3) =X o,
| =0, . £0,
................................... =0,
........... =0 mmu ........... =0,
= i N
Ecmu x= ....... , TO . =
Ecmm x= ....... , TO ... # 0.
OTBeT. .. ...

. Yncaossie
HepPaBEeHCTBA

e T | VAR FU— Frossrennsfansressnifarsaracniforarasnns (omoe
&
) |

®

IIpocTaBHTH B KJEeTKe 3HAK > MJH < TaK, 4T00BI npu x = — 1 mouy-

2) 3(—2x+1) 0.

PemuThs ypaBHeHUWE, 3aIIOJHUB IPONYCKH:

1 IlpocTaBuTs B KIAETKe 3HAK >, << HIH =3

8 :
) i

4 i 4
T g s

15
4) 4-§ Lo 0s
3

T
2

7) 15‘1 3,2 8) 2

5) 1,43 - 1,45;

4x+3
2) T—x =0,
............. =0, ............. =0,
Ecnum x= .......... s TO o ooieennn.
OtBeT. X= .................... q
4) 3x* —2x=0
................................... =0,
E8= socsomnn MAH ... .
K T iiiiiiiiiiersineieerareeatranraranan
OTBeT. ... ... .q
P - porernnsns Bonsssansdd SR prrmsnnans Frmmmrnes) breee
5 g T .
3) 2—6~ ,...ZE,

6) 4,072 . 4,027;

4

4. 9) 0 . — 105.
11

2  Jamsr yucxna: 0,1; —20; 0; —7i —1,9; 0,09; —1. PacnojosxuTs
HX B NOpAJKe BO3PACTAHHSA U COEAWHHTL 3HAKOM HepaBeHCTBA.



3 TIloctaBUTe BHAK > MM < MEeXJY YMUCIAMH m MU n:

1) ecit m=1,2, n=—3, Tom ... n;
2) ecnu m=T, n=1, 10 mo. n;

3) ecni m=a, n=a-+1, To m P n;

4) ecnn m=a*, n=a*—3, To m .. n.

4  BuINOJHHATHE JeHCTBHA:

1) (@a+2)2%= ... 4 ... T+ 2) (1—3x)%=.... — ... 4 ....

3) (2+5a)(2—ba)=-..--een... 4) (64+b)(b—6)= -cvieerranrunn.
5 Ilpusectn K ofmwemMy 3HaMeHaTeN APOGH:
1 2 1 a .
DT e D32 " oo
1 3 5a 7
3) m:—1 iy 4) a?—4a+ 4 e a-2°

6 C momMouipio ompefe/IeHMs YHCJIOBOIO HepaBeHCTBA CPABHHTb YMCJA:

1) 55 0,53 2) 0,7 1 2;3) 091 —2; 4) —2,4u —2.

11 . - 11 s
’ 1) T AR —0,53=_.. .. . Tak xak == 0,63 :.:0,

11 :-e:

TO o= L. 0,53.

2) 0,7= ..... g ——-:—= = . Tak xax 0,7—~32- .00, TO
90

W7 e, 3

3) .

7 3BanoaHurs TabIHIY:

3HaueHHe 2 a
m—n —3 |12 0 a*+4 [—a*—9
CpaBHeHue
mun m=<_n m=nlm>nm<n

8



8 [oxasarp, 49TO a—}—%«( 1, ecnu a<<0.

} PasnocTs == ... 0, rak kKak npu a<-0 umuc-
JHTENbL ApobH ... ........ ... 0 (cymma Tpex NIOJIOKHMTENBHEIX YHCEJ
............................. ), a 3EameHaTens gpobu . ................. -0

(mo ycnoruio). CaegoBaTesbHO, a+-;1;-< 1. q

9 [lokasarb, 4TO :>L , ecma m>1.
-1 m+41
’ PasvoCTE = = N 0, Tak Kak yuc-
JIMTENb 3TOH APOGHM ... ... .............ccc..... 9HCJI0 H 3HAMEeHaTelb
3TOM APOOH ... ... ..., yucso (no ycixoBuio m > 1).

2 2
CrneporaTenbHO, rm—_1—>m—+1. q

10 TokasaTtsb, 4TO a+—3§< —2, ecit a<<0 1 a=* —1.

. a’+2a+1
} Haiinem pasHOCTH
Ipo6s <0, Tak Kak (@+1)* © 0 npu a== —1 u no
YCHOBHIO .. ................. . CnegoBaTenbHo, a+%< — 2. (}

Ymeno, xpaTHOe 5, MOXKHO 3anucaTh B BHAe 5k, rae kB — Harypais-
HO€ YHCIO.

11*¥* OnpepenuTs, Kakoe W3 ABYX uucen OGoabnie, ecJH H3BECTHO, YTO
kaxjgoe u3 Hux Oonbine 104 u mennme 113, npuuem nmepBoe YHCJIO
kpaTHOo 15, BTOpOE KpaTHO 8.

} IlepBoe umcno kpaTHo 15, mosToMy 3anuimieM ero B BHJe .. ... rae
m — HaTypansHoe umcio. Bropoe umcno, KpaTHoe 8, zanumem
B BHAE ..... , TZle n — HATYypaJbHOE YHCJIO.
ITo ycnoBuio gBOWHOe HepaBeHCTBO 104 < . . <113 BepHO TOJNBKO
OpH m= __. ... Hepasencteo 104<C .. ... << 113 BepHO TOJBKO IIpH
n= ... . IHoaromy 15m= .. .. . , 8n= . .. = .
Otrer. Tleproe 4HCHO .. ... .. BTOpOTO. 4



12*

13

14

15

IIyers @ 1 b — HaTypansHble uucna, nprdem b=~ 1. CpaBEUTL yncaa
a a—1
a u b, ecin BepHO HEPABEHCTBO ~b->-b-:T.

a—1 a a—1
— BEPHOE HePaBEHCTBO, TO PABHOCTD 4 — 43— =

a
Tax Kak F> Py

= = = — HNOJIOKHTEeJIbHOEe YHCJIO0.

3nameHaresb 3ToH ApobH ........ >0, Tak KaK 4 -...... , K e
(6=>1). CJI&,H,OB&TEJIBHO, YHCJAMTENb 3TOH ApobH JOJKeH 6bITb
.......................... ceioo.. ynenoM. IoaTomy ..... >0. A arto

o3HAa4Yaer, 4ro b >a. q

@

3anoaHuTh TAOIHILY:

3HadyeHHEe :
a—b = 0
Cpapierne | 4~ p [0,8<1| 7,6>3,5 —6<—1|-23>-37

MokasaTb, 9To IpH AIOOBIX 3HAYEHMAX @ BEepPHO HEPABEHCTBO:

) 2+a)(@+5<<(@+3)(a+4); 2) (83—a)’>a(a—6).

.........................................

JoxazaTh yTBEepXICHHS:

1) ecit a>b u e>d, 10 (a—b) (¢ —d)=>0;
2) ecitm a>b u c<<d, 10 (@—b) (¢ —d)<<0.

1) Ecim a>b, To a—b ' 0; ecim ¢>d, 10 c—d 0.

IToaTOMY NPOM3BENEHHE ................... MOJIOXKUTRILHOE YHCJIO, T. €.
................... =0

2) Ecnu a>b, 0 ... ... ................; ecaH c<<d, TO ........... .
LL0BTOMY o e <I

10



OcHoBHBIEC CBOMCTBA
YHCIOBBIX HEpPABEHCTB

1 BoifACHUTS, HGHO}-KHTEJIBHOB HIIH OTPHIATEJNbHOE YHCJIO0 a:

1) ecan 2,3a<<0, 10 a . 0; 2) ecan 6,5a=>0, T0 a 0;
3) ecam —35a<<0, To a C0; 4) ecitm —42a>0, To a L 0;
5) ecan —9%a >0, To a 0 6) ecan %>0, ro a . O.

2  BBISCHHTB, NOJOXXHTEILHO WM OTPHIATENHLHO MIPOM3BeJleHHe
(m—2)(n—3), ecnu:

1) m>2u n>3; 2) m>2, a n<<3.
P 1) BEcm m>2, to m—2 0; ecam n>3, 10 n—38 " 0. Cregosa-
reabHO, (M —2)(n—38) . 0.

2) Eciu m>2, 1o

TEHDBHO) cvevsvssscascssasan . resas 4

3 BreificHATH, DOJOKHTEJbHA HJHM OTpDHHATeJbHa cymma (m—2)+
+(n—3), ecan:

1) m>2u n>3; 2) m<<2 u n<3.
’ 1) Ecimt m=>2, To........oooue. ; BCIIM >3, TO ......... .
Cnepoparennuo, (m—2)4(n—3) .............
2) Eciu m<<2, to ................. ; ecadm n<<3, TO ......... .
Cneposatennsro, (m—2)+(n—3) ............ . q
4 Cropora xBagparta paBHa 6 cM. Ilepumerp kKBajpara paBeH ... .

5 Ilepumerp kBagpaTa paBeH 48 cm. CropoHa KBajpaTa paBHa .....

PR A R e Ak

D)

6 BanonHurk Tabiunkl (MOcJe BEINOJHEHHS NpeobpasoBaHUM).

11



1) IIpubaBuTs K oGeum

YacTAM HepaBeHCTBa JAHHOE 4YHCIO0:

Hcxoguoe HJanHoe ITonyuyenHOE
HepaBReHCTBO YHCIO0 HepaBEeHCTBO
11>3 5 16>8

—3<10 3
—0f = 1l 10
92 —12
at+3>a —10

2) Ilpubasuts K o00eMM 4YacTAM MCXOJHOr0 HEDABEHCTBA [JaHHOE

YHCJIO:
UcxoaHoe HaxHoe Ilonyuenuoe

HEPABEHCTBO YHCIIO HEpPaBeHCTRO
1443b>2 —3b 14>2—-3b
16 —b6b<1 5b

Ta—8>3 —Ta

16 —5b<1 —2b

Ta—8=>3 —4a

3) YMHOXKHTH 06e 4acTH MCXOQHOIO HEPABEHCTBA Ha JaHHOE YHCJIO:

Hcexopguoe JauHoe ITonyuyenHoe
HEPABEHCTBO YHCIIO HEPABEHCTRO
4> -3 o 8> —6

2<5 —1
12> —8 —92
10<16 :
a>3 a>0 a’>3a
b<<—8 b<<0
b—2>1 b>0

12




4) PaspennTs 00e 4acTH MCXOJHOTO HEPABEHCTBA HA JAaHHOE YHCJIO:

WUcxogHoe JauHoe IlonyuyenHoe
HEPaBEHCTBO YHUCIIO HepaBeHCTBO
810 2 4<5

13>11 1
—9< —6 —3
—4<—1 %
16a < 14 —92 —8a>—1T
a> —2a* a>0
a<a® a<<0

7 JloxasaTb yTBEPXKACHHH.

1) Ecan ba—3 < 4a—2, 2) Ecau Tb+4+9=>6b-+410,
To a<Z1. T0 b >1.

A e 4

3) Ecam (b —1)(b+ 6) = b(b+ 4), 4) Ecom a (54 a)<<(a+2)?,
Tto b>=>6. TO @< 4.

8 Jlokasarth, 4TO ecam a<_b u ¢<<0, TOo ac=bec.
’Ho yemosmio a—b:. 0 m ¢ 0. Ilosromy (a—b}cf‘.iliﬂ, T. e.
ac—be:.. 0. Caemosarenpro, ac > bc. <]
9 [lokasaTh, 4TO ecju ac<<bc u ¢>>0, To a<<bh.
» ITo ycaoenio ac — be 0, c(a—b) Owme:.. 0. ITostomy a— b 0.
CneposarentHo, a-b. <]

10 3anonHHUTE IPOIYCKH.
1) Ecnu cTopoHa KBajpaTa a TaKora, uto 3,1 < a< 3,2, To ero me-

pumerp P Takom: ......... < P< ... .
2) Ecau nepumetp KBagpara P Takos, uto 60 < P <64, To ero cro-

pPOHa a4 TakoBal ......... LUK coccoans 5

13



11 OnpegenETh 3HAK YMCIA @, €CJH:
1) 9a < 2a; 2) —10a> —12a.

Orser. a. 0. orser. a’ 0.

@

12 TIlpubasuts K 06eMM 4HacTAM MCXONHOTO HepaBeHCTBA YHCIO mM:
1) a<<b, m=12; ................. 2)a>b, m=—T; .ccooiieannn.
3) a>b, m=20; ................. RO DTy = () 153 e
13 BeiuecTs u3 ofernx gacTed MCXONHOTO HEPABEHCTBA YHCJIO R:
1) —3<0, k=—1; ............ 2) T>4, k=8; ......coovviann.

14 IIycre a<<b. IIpocTaBuTh B KJEeTKe 3HAK > MJIA < TaK, YTOOHI mo-
JIYYHJIIOCh BEDHOE HEepaBeHCTBO:

1) —4a’ i —4b;  2) 0,52 0,56  3) =0 2
4) a(E+2) . b(c*+2); 5) a(—5—c?) . b(—b—cd).

15 J[loxasaTs, uTo ecau 8 —6a<12—Ta, To a<4.

I CmomeHWe W YMHOMKEHME
! HepaBeHCTB

ﬂ ,,,,,,,,, S e e frasenad e omnerend freeenaed foeannannd — Mo i e SR

1 HasecTHO, uTO a >3, b>5. JlokasarTs, uro: 1) a-}+ b>8; 2) ab>15.

1) Ecim a>3, to.... .0 0. Ecma b>>5, 10 ............ . Cymma gByX
DoJOXKHATENbHBIX 49Hcen (@—3) m (b—H) ......ooooiiiee , T. €.

(@—3)+(®+5) Omma—3+b—50,a+b—8 . 0.Orkyza

2) Ecnma=>3, 10 ......... .EBeom b>=>5,10 ......... . Yro0bbl AOKa3aTh,

gro ab>15, AyxHO yGeguThCA B TOM, YTO ......... " 0. Paccmort-
puM pasHocTh ab— 15 m mpeobpasyem ee:

14



ab—15=ab—3b+3b—15=(ab—3b)+Bb—15)=b (..... — )+
+3(C....—....)>0,Tak xak b 0,(@a—3) .  0,3>0m 0.
CaegosarensHo, ab>105. q

BanoJHUTL MPOIYCK B NPeNJOXKeHHH:
CyMMa JEYX CTODOH TpeyroJbHHKa BCerja vie.... TPETBEH
CTOPOHEL.

Kagkum MoXeT OBITH UHCJIO @ — JJHHA OJHOH U3 CTOPOH TPEyTOJbHH-
Ka, eclM JiBe JPYrHe ero CTOPOHBI PaBHHL 3 ex. u 5 ex.?

IIo cBoiicTBY TpPEyrOJBHHKA a << + , T. €. @a<<
C gpyroii croponsl, a-+3> , T. e. a>> ..... . Urax, <
= S <]

®

CroxuTh TOYJIEHHO HepaBeHCTBa:

1) 12>1 u 1> —3; 2) —9<2 u 5<8;
3) —8<< —3m —2<6; 4) 0> —-5nm 4> —2;

9) a—3>6+buT—2a>4—b; 6) a+1<<2b—3 u 8—2a<5—4b.

JoxasaTb, 4TO AHATOHAJL BBI-

NYKJIOr0 YeTHLIPEXYTOILHHMEA B d C

ABCD wmensme ero moJynepu-

MeTpa, c

PaccmoTpuM, Hanpumep, LHa-

ronans BD—=m. e

Wz AABD cnegyer, uto

m<...-+ - A

Wz A BCD caegyer, 4To

m<Z = 5 b

CrynazpiBasg IOJy4YEHHEIE He-

PaBEHCTBA, BAIMIIEM : D
- + + B : , OTKY A2

m< o
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6 JIauea npamoyronsHuKa Goabme 9 oM, a mmupmaa 6oasme 4 M. Jo-
KasaTh, 4TO NEePHMETD 3TOro npAMoOyrojesHuka Goasme 29 am.

> [Mycrs @ — AAWHA IPAMOYTOABHUKA, b — ero mupHHa, Torga a - 9,

b4, oTkyga a-t+b o e, , 4 TIepUMeTD NpPAMOYTrOJbHHKA
2(@+b)i..i coenennnnn. <]
7 BuIDOJHUTH YMHOXeHHEe HEpaBeHCTB:
1)8>6m3>2, ... 2) 12<<18 u %<l3.
3) 24>10 u 0,2>0,1, ... . . 4)a>=>2ub>6, ...

8 Ogsa ¥3 CTOPOH NPAMOYTrOoJbHHMKA a Goibuie 2 ef., HO MEHbIIE 5 efl.;
apyras cropoHa b Goabme 3 en., Ho menbme 10 ex. Kakxum uuciom
KBaJPAaTHBIX eJHHHI, MOXKeT OblTh IJIOMAb ITOr0 NPAMOYIroJbHUKA?

’l‘[o yciouw 2<<a<<b u <<b<l . .
BEINOJIHMM YMHOMEHHWEe HepaBeHCTB (M0 YCJIOBHIO 3ajadM a u b — mo-
JIOHCHTEJIbHBIE ‘IHCJ'Ia):

a<5 u b< 10, monyumm ab

a> .. .. umb> , HONY4YHUM ab:

Ho ab — niomags npaAMOYTOJBHAKA, ODO3TOMY ..... <<ab<< ....... q
9 MUssecTHO, 4TO @ ¥ b — NOJOKHUTENLHBEIE YHcaa. [JokasaThk, dYTO:

1) ecam a®>b% 10 a>b; 2) ecim a’<<b®, To a<<b.

} 1) Ecau a®>b% 10 a>—b* 0 mam (a—b)(a+b) 0.
a+b 0, Takkaka'. 0u b 0, soTornaa—b 0, . e. a>b.
2) Eeru a®<<b®, To a®—b* 0 wim (a—b)(a*+ab+b%) - 0.
a*+ab+ b*>0, rak xak a* 0, ab’ -0, b*> ‘0, woTorga a—b 0,

T. e. a<<b. 4
10 oxasats, yto ecam a>1 u b >3, To:

1) ba+ 3b>14; 2) 4ab+6=>18;
3) (a+b)*>16; 4) a®* 4+ b*>10.

)1) a>1, ba> ... . ; >3, 3b> ... ; Ba4-8bi ... ;
2)aii ..., b, abili_.... ; dab’ .. ;
4ab 46 2
8)a ... , b ,a+b: : (a+b)° :
4 a ... s b ; at , b? ;
apbt q
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11 BBIIOJIHMTEL CJIOXKEHHEe HEePaBEeHCTB:
D 15<<19 1 —5<2, ... ... 2) 4> —3 u 6>3,
3 a—5b>14+2a u 3a+b>8—2a, ...
4) 2a—9b<<a+11 m 3a+11b<<b—a, ... .. .. ...
12 BuIDOJHHThL YMHOMEHHE HepaBeHCTB:
1) 4<<b u 7<<9, 2) 12>11 un 3>2,

11 1 1
3) 15>10 u >4, 4) 10<14 n =<+,

13  Jloxaszars, 4T0 ecau a >4 u b>2, To
1) 2ab+48>24; 2) 5a*- b*>96.

PHaian

Crporue um Hecrporue
HEPaBEeHCTBa

1 BanmoJHUTh NPONYCKH:
1) —6<—1 2) —1>—6 3) —2>—-4 4) 0< 12
4—4 —B5=—5 + 6=6 2= _2

—1:.:8 —6:: —11 NP I F S
2 3anoJHHATL IPONYCKH:

1) 1>—2 2) —5<1 8 —-T<—4 4 2>-9
X5—5 X 3=3 X_9—_3 X g—

5.-10 —15. 3

2 4 PE il i
DL S = e >— B F<T <

Hicm<d g icd

5

17



4

D

C moMOmpbI0 3HAKOB HEPABEHCTEA 3aIHCATH cAeAyIOmNe yTBEpX-
JAeHud:

1) @ — DoJnoRATENBHOE YHUCHO ... .....

2) b — orpumaTenLHOE YHCHO .. .......

3) o' — HeorpunaTensHOE UHMCHO -........
4) —a' — HemoNOXUTENLHOE YHCHO .. ... ...
5) a*+ 6 — monoKUTENBHOE YHCIO - ... ... ..

6) —6—a® — oTpunarenrHoe WHCHO .........

Haiitu nmanbonkmee memoe uHciao 7, YEOBJIETBOPAIOIICE HEPABEHCTBY:
D n<T; 2) n<T; 3) n<—6; 4) n<—6; 5) n<y; 6) < — 1.

n<<21, n=20; n<<35, n—=35.

1) <7, n=..... 2) n<<T, n= .....

) ng —6, n=..... 4) n<< —6, n=.....

5 L a= 6) n< —+, n=
)n<‘§! = ..... )n—_.,_-—i, n—-,...q

HatiTn Baumenbiniee mesnoe uwciao n, YZAOBJIETBOPAWIEEe HEpPABEH-
CTBY:

1
I)rz=9; 2)n>=>9 3)nrn>-—11; 4) n=-—-11; 5) n2w8§;

6) n>—1%.

n>10, n=11; n>42, n=42.

1) =9, n= ... 2) n>9, n=.....
3) n>—11, n=..... Hn>—11, n—=.....
4
5) n> 8%, n= .. 6) n>—1%, n=.....

OTMeTHTE HA YHCIOBOH OCH BCe LeJBIe YHCIA, KOTOphle He 6OJb
ome 5 ¥ He MeHbIIe —bH.

L —
I I i I T i I T T 1 T I L I -

0
Hafitn nawmboJsblnee mejoe 4HCIO X, YAOBAETBOPSIONICE HEPABEHCTRBY:

D E<3 2 ;< —5.

T 3T e 21 k=91



9 HaliTh HAUMEHLIIee [EN0e YHCIO ¥, YAOBIETBOPAIIIES HEDABEHCTBY:

) 3=—1;2) 3>2

%2—— 2|5, x=— 10, x=—10.

10 3BanucaTe ycjioBHe 3ajaYH C IIOMOLILI0 HEPABEHCTB.

1) Pocr Anrona (h cm) He npesuimaeT pocta Komu, pasuoro 165 cm,
Ho Goabme pocta Mamwm, paBHoro 147 cm.

b 147 0h 0 165. q
2} Yrcno preit B roxy (m) Be meHwrme 365 u He Gonrme 366.

P imi q

3) Yaituuk <«Tedans» (Mogens 208) Bmemaer (g i) He GoJblne
1,7 BOgEI.

11 HJdokasaTh, 4To ecau a-+3b<2a-+7Tb, To a= —4b

* &
12% JlokasaTh, 49TC 1S3

13 C nomMommpio 3HAKOR HEPABEHCTB 3AITHCATH CHEIVIOMHE VTBEPMKICHHA:
1) 3a — moJoXUTENLHOE THCIO

b
2) § — OTPHLATeNLHOe HHCIO

3) 4a® — HeoTpHmAaTeNHHOE HUCHO .........
bz
4) — — HEMOJOXHTETHHOe YHCIO

5) 7+ a* — mosoxmTenLHOE HTHCIO

6) —b*— 7 — oTpHmaTESBHOE YHCJIO

19



14 HaiiTu HauGoabIee 1leJI0e YACIO M, YAOBJIETBOPSAIOIEe HEPABEHCTBY:
1) m<<2,3; 2) m<C1,6; 3) m<{—15; 4) m<< —17.

P m<28, m=......... 2)m<1,6, m= . ...
) m<<—15, m= ................ Y m<—17, m= ... {

15 HaiiTu HauMeHBIIEE NEJIOE YHCIIO M, YAOBJIETBODSIOIIECe HEPABEHCTRY:
1) m>=5,6; 2) m>17,5; 3) m> —17; 4) m>= —15.

P 1) m=>56, m= ... 2) m>T75, m= ...
Y m>—17, m= ........cocn.... 4) m=—15, m= ... _ q

: HepasenctBa ¢ ogHmMm
HEH3BEeCTHBIM

®

1 Bepuo nu HepaBeHCTBO («Ja» HIH <HeT»)?

(—5)-(—6)>0 Ha

1) —7-83<0 ... ; 2) l—“2>o s
8) =<0 ... 4)10-1,2—15<0 . ;
5) 1,5:2—2,7>0 o 6) 3-12—7>>0

2 3BanucaTe B BHjJe HEPaBEHCTEBA CJEJYIOLIUE YTEEDPIKICHHUA:
1) cymma umcen 3 m x mMeneme 1 ... ... ... S e v
2) pasHocTbh yucea x u 8 Gompme 19 ... ... ... .
3) nmponseegenne uucen 10 m x we Goapme 15 ... ... ... ........ :
4) "yacTHOe 4YHcesJ ¥ U 3 He Menbme 6 . .
5) yTpoeHHas cymma uymceX x u 7 He GoJbiue —15
6) nmonycymMma umcen 2 M x He MEHbIIE HX DPAa3HOCTH

3 Haiditn 3Ha4YeHMA X, IPU KOTOPHIX BEPHO HEPABEHCTBO:
1) 5x<<0 opm x......... 2) —4x>0 npu x ...
3) 3% +1>0 npu ..., 1) (x+3)*>0 npn

20



Ilocrpouts rpadvK QYHKOHM M C €r0 NOMOILGH 3allOJHMThH IPOIMYCKH:

1) y=2x+2, 2) y=—x+3,
Y(=2)= oo Y@= i
ecan y=0, o x= ecnd y=—4, To x= ...........
7 yA
0 ; 0 i

WUz uucen 7; 5; 2; 1,5; 0; — 2 BoinucaTsh Te, KOTOPLIE ABAAKTCA pe-
IMIeHUAMH HepaBeHCTBA!

1) SR=0E5Tl, socactenomonsaeasaasas 2) 4—x<T3, e
DAx—1DN<—2, i, 4 21—x)=—1,

6 Pemurh HepaBEeHCTBO:
1) —Bx<0, ool 2) 4x >0, ooiiiiiiiiiannins
3) _szﬂ_l<o, ............... 4) (x—3)*<0,

7 [HNoxaszaTh, 4To OpH JN0O60M 3HAYEHUH X CIIPABEJIMBO HEPABEHCTRO:
1) 4x(x—1)4+(B5x—1) (x4 1)> —16;
2) (x—4)(x+4)—2x* < 1.

............................................................................



8

Iloctpoen rpadur Gyukume (cm. puc.). C

34II0JIHHTE TPOIMYCKH.

10

iy L
x
/S-
/-1
Zog ol 1 x

1) 3navenns GYHKOHH 10JO-

HHATEJBbHBI TpH X

3HadeHus QYyHKIUU OTPHIA-

TeJLHLl IPH X

3HaveHMe PyHKUMH pasHo (

1

MOMOIILI0 TrpaduKa
YA
2
X \
of 1 x

2) Ilpu x>2 3Havenus QyHK-

W3 qucen 3; 0; 35— 1; 1 BelmucaTh T€, KOTOPLIE ABAAIOTCH PelleH s -

MH HepaBEHCTBAa:

1) 3x—2<0,

PemuTe HepaBeHCTBO:
1) 15x <0,

2) 1—6x>0,

4) —x< —2,



Pemenue
HEDABEHCTR

VYMHOXKHUTEL 00€ YACTH UCXOJLHOIO HEPABEHCTBA HAa YHCJO M ¥ pPe3yib-
TAT 3alMCaTh B TAOAHLY:

Hcexopuoe _ ol _ _

HepaBeHCTBO m=2 im=—1\m=—-2| m=4 m>5 [m< -5
1 1
3>'§' -—3<"-—2-
4> —1 —4<1

PasgenuTs o6e yacTH HCXOAHOTO HEPABEHCTBA HA YHCJIO E M pe3yiib-
TaT sanucaTe B Tabaumy:

Hcxopnoe _ - ! 1
HepaBeHCTEO k=4 k=9 k= —3 ) - —3

24> —48 6> —12

b 1
—o<—1 pw=gs—3

YnpocTuTs BBIpajKeHME:
1)34—2x)+7(1—x)=

2) 8(x—2)—4(1 —2x)=

@

PemuTs HepaBeHCTBO YCTHO M 3amucaTh OTBET:

1) x4+3<<2; 2) x—2>—3;
Orser. ... : _ . OTser.

3) —2x<6; 4) —3x> —18.
OTgerT. Orser.

23



PemuTes HepaBeHCTBO H H3006pa3sMTh MHOMKECTBO €ro pelleHHH Ha
YHCJIOBOH OCH:

1) 3x+7<<13; 2) 6x—5>>13;

3) 2—3x<C14; 4) 11 —4x>19.
PewnTsr HEepaBeHCTBO:

1) 6(x—5)=>2(x—3); 2) Ty+1)<<9(y—3);

............................................................

HaiiTi Te 3Ha4eHHS apryMeHTa X, IPH KOTODEIX 3HaYeHHS QyHKIHH
y=—3x+412:

1) GOIBIEE O, .o
2) MEHBIIE 0, . i et e aeeann
B) BOJIBIIE —— 3, ittt ittt e aan
4) He BOMBIIE B, ... ... .. iiiieiieriinsieinaeinianeaeear it

@

PBIIIHTB nepaBenc'rBo:
1) 2x+20>0; 2) 1—2x<C3.

HaiiTn HauGoibiee megoe 4YHMCJIO, ABASKIIEecH peuleHHEeM Hepa-
BEHCTBA:
1) 5—6x>2(4—x); 2) 6(1—x)>x—1.

24



OTBET. .ivviiiiiiieieeeaiieennanenns OTBET. ceeeneieeeeaeaannnns 4
10 Haiitu HauMMeHbIIee NEJOe YHCJIO, SABIASIOIIEECs peIleHHeM Hepa-

BEHCTBA:

1) 3,2x—2>2x+0,4; 2) 5,b+4x>1+=x.

------------------------------------------------------------------------------------
....................................................................................

....................................................................................

11 PeuniuTk HepaBeHCTBO M H300pa3UTL MHOMKECTBO €r0 pemeHUH Ha
YHCJIOBOM OCH:

< —1; 2) x-—-l_x—2>

....................................................................................

...................................................................................

: Cucrembl HepaBeHCTB ¢ OJHMM HEM3BECTHbLIM.
- YmucaoBpie NPOMERYTEH

1 IlocTaBuTh B KJIETKE 3HAK > MJIH < TaK, 4TOOBI IOJY4YHJOCH Bep-
HOe HEPAaBEeHCTBO:

1) —2-8571-(—8) 2) 0-(—4) - 5-(—4);
3) 3+(—10) i —3)-(—10) 4) (—--;-)-155--5(——%)-18.

25



2

PernuTh HEPABEHCTBO M M300pa3suTh, MHOXMECTBO €ro pemeHui Ha

YHCJIOBOH OCH:
1) 9x > 27T;

2) Tx<<21;

3) 5x << —40;

....................

Y

Y

3 Wz uuces, 3alIMCAHHLIX BO BTOPOM cTpoKe, BEIGPATE Te, KOTOPhLIE AB-
IAOTCA pelIeHUAMH JAHHOIO HEpaBEeHCTBA, H IMOJYEPKHYTH MX:

1) dx <3x+4; 2) 2(x+4)<< —16;
10; —2; 0; 4; 1; b; 4; —4; —12; —14; 0; —9.

R B T o o S C LI

Gy

4 W3 uywucen, 3anmMCAHHBIX PAJOM C CHCTEMOH HepaBeHCTB, BHIOpaTh

HYHHbIC H 3allOJIHHTb Taﬁ.ﬂﬂl[y:
x+2<5, 8x—2<4,

1) + —2: —1;0; 2 2) —3:2;1; 4
2—x<3; x—3>—2;
4x—H=—1, —T<<—2,

{ —30:1;8 4l IS TS 40 —152

| x+6>2; 2x+1<10.

Cucrema 1 2 3 4
Haunpie yucna |—2 —1; 0; 2 —3; 2; 1; 4 |—3; 0; 1; 3 [—4;0; —1;2
Pemenus 1-ro

HEPABEHCTEA —2 —1;0; 2

Peumenus 2-ro 3

uepasencrea | L 03 2
Pemenus
CHCTEeMBI —1; 0; 2

5 HaiiTu Bce mexble YHCIA, ABJIAKINHECH PEIDeHHAMH CHCTEMBI Hepa-

BEHCTB:
1) x> _2, x€41
x<8; x= _4,
OTger. Orser. ... .. ... .....................

26



x> —7, x << 3’7s
3 4
) {xg(}; ) {x>—2,5.
OTBET. evevrriaeaniinninnenns e OTBEP. siseveavisesivitprens

HNzobpasurs Ha 9MCJI0BOH OCH MHOMKECTBO YMCEN X, YAOBJIETBOPAIO-
WKMX JBOHHOMY HEpPaBEHCTBY:

1) —T<x<<—38; 2) 0<<x<(3,5;

T ro.
- -

3) —2%§x<1,5; 4) —4-21,-:(.1:5,;—0,5.

MBobGpasuTy Ha YHUCIOBOM OCH YHCIOBBIE NPOMEXKYTKH:
1) (—2; 3); 2) [4; 9;

3) [—10; —5]; 1) (o5 411.

- L.
- -

MuoecTBo 4HceN, H300paieHHBIX HA YHCIOBOH OCH, 3allHCATh B
BHJE JBOHHOIO HEPABEHCTBA H YHCJOBOr0 MPOMERYTKA:

. 0<x<6, (0; 6].

1)

Y

2)

3)

Y

4)

YCTaHOBUTD, ABJAETCH JIA YHCIIO X, PEIIEHHEeM CHCTeMBI HEPABEHCTB
(¢ga» mam «HeT»):

1) {2x41>1, 2) (b—x<4,
x_'3'<03 xl’l=1 4x—7>1, x0=3
2—x>1; 3x+6=>0.

Orser. ......... OTserT.

27
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11*

Ha ozHoil KOOpPJMHATHON IIOCKOCTH H300pakeHbl rpad@HKu JTHHEH-
HBIX (QVHKIHHA y=%x—3 " y:é-x+1. 3amoJHATE TPONYCKH B

NPeio¥eHHAX,
1) 3uayeHus obeux GyHKIMI
NONOMNHUTEeJIEHEL opH

2) Bnadenus obenx GDyHKUME
OTPHIATENIbHBI TIPH

3) 3uaueHus QyHKIHH

7 fiy
‘b/%"?'
V'
5 3
1
1,

He MeHbue 0 ¥ He Oosbme 3
npu | . J

1
y=5x+1

/2 0
=

-3
4) Ecmm —2<<x<2, To 3Ha- /
YeHudA QyHKIHH y=%x-3

5) Ecin —2<x< 2, T0 3HAUeHUSA (PYHKIHH y:-;-x +1

6) Ecaim x >4, To 3Ha4YeHHA (QYHKIHH y——%x—3

- 1
COOTBETCTBYIOLIMX 3HAYECHHN QYHKUMH Y= X + 1 i

7) BHauyeHHA PYHKIHH y=%x—|—1 GoabiIe COOTBETCTBYIOUIHX 3HA-

» 3
HeHH QYHKUMH Y= X — 3 npu

OjHa cTOpoHa TpeyroiabHHKa paBHa 2,4 nwm, a gpyras 5,2 am. Kakoit
MOKeT ObITh JJIHHA TPEThEH CTOPOHEI, €CJH OHA BHIPAXKAETCH LEeJIbIM

YHCJIOM JenuMeTpos?

a<<b-itc P
b<a+tc, b—c<a /
c<a—+b ¢ a
b—c<<a<b+e

o~

IlyeTs gnuna Tperbeii CTOPOHE! TPEYrOALHHKA X AM, TOTAA 110 CBOM-
CTBY CTOPOH TPEYIrOJLHUKA HMEeM:

<x< , : LX<

OTser. . : 4
28
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13

@

W3 umnces, 3aMMUCAHHBIX CIIPABA OT CHCTEMBI, BRIOPATH HYXKHBIE U 3a-
MOJHUATHL IIPONYCKH:

1){6—~x<10, 8—-2x>1,

4; —1;1,5;0
3x+2=—1.

2)
8z 17> 1s 0; —5; —3,5; —3 {

Pemennsa 1-ro mepasencTma: Pemenusa 1-ro HepaBeHCTBa:

3anonHuTs TAbIHLY:

JlBoitHOE Yucnosoi Hzobpaxkenue

HepaBeHCTBO HNPpOMEXYTOK Ha YHCJOBOM OCH

—9<<x<<0 (—9; 0)

—3<Cx <
—0,b<<x<6
—11<<x<<11

(—5; 5]
(1,2; 3,5)
3. 1
—4 55 lg_

[0,6; 9]

29



Pemenue cucrem
HEpPaBEeHCTB

§§[=1 _________ e
®

1 PelmiATs HepaBeHCTBO:

A

1) —9x<81; 2) —15x> —30;
3) 14>Tx; ... . 4) 64 << —8x;
5) 2x—3>Tx—5; coieen B) Bx+4<<bx+3.

2 H306pa3uTh Ha YHCJIOBOH OCH MHOMECTBO UHCEN X, yJOBJIETBOPSHIO-
IUX JAHHOMY HEDABEHCTBY HJIH CHCTEME HEDABEHCTB:

1) x<8,5; 2) x>—T2; 38) x=—-27T; 4) x<6;
B) [x=>=1, 6) (x>3, T [x<<—2, 8) [x<0,
x=_5; XK=l x>=—6; x> —4.

T . L —
- - -

3  PackpbiTh CKOOKM W OPHBECTH NOAOOHEIE UJIEHBI:
1) (2x+10)—(3x—12)=
2) Bx—7+(A—x)=
3) 2(4x+1)—3(2+x)=
4) 7T (x—2)4+2(—5—6x)=

D

4  HWsobpasuTh pellieHHdA LAaHHOH CHCTEMbl HEPaBEHCTB Ha YHCJIOBOH
OCH H 3aIHCATH OTBET.

4;
{x< *\ \,___, Orser. x << —4.

x<—4. 57 4

30



x>1; x=—1; < —1;
WS coocoeancorr o OTBeT. ............... Ortser
4) [x>2; 9) [x<< —4;

x<<9; x>=—8.
OrBeT. :orerscarrernss O TReT N st

Pemnts cucremy HepaBeHCTB:

6x>12, P /f
2x> —4; x=>—2, /’-'

R
OTser. x>>2. =2 2
1) {3x49<C0, 2) {bx+10=>0, 3) {15—3x=>0,
4x —8<0; 2x—3 << 0; 1—x<<—3.
OTBET. .ovvvrrnnnnn.. OTBeT. ..o, OTgeT
PemuTs cHCTEMY HepaBeHCTB:
1) (bx—12>=x, 2) [B(x+1)<<2(2x+ 1),
x—15=>3x+1; 3x+2< —1.
2x —3>x—5,
-2 1
’ (1) 2x—3=>=>x—5, 2x—x>38—5, x> —2.

(2) 3x—2>4x—3, 3x 4x>2-3, x<<1.

OrBer. —2<<x<1. {]



9%

AauHa ocHOBaHHMA paBHOOEJPEHHOI'0 TPEyroNbHHKA paBHa 16 cm.
KakuM uyHcioM MoskeT GbITh BREIPAXKEHA [JHHA GOKOBOH CTODOHEI,
€CJIM M3BECTHO, 4TO TNEePHMETpP TpeyroJrHHKa MeHbme 90 cm?

IIycre x cM — gauAa GOKOBOMH CTOPOHBI TPEYTOJNLHHKA, TOLJA €ro
NepUMeTp DPAaBeH ................. U
ITo yecnosuio ............ <90, no CBOHCTBY CTOPOH TpPEYroJbLHHKA

+ ..... >16.

Ilonyuaem cucreMy HEpABEHCTB: {

Pemaem CHUCTeMYy HepaBEHCTB:

Orger. Jlanaa GOKOBOM CTOPOHBI MOYET GBITH JIOOBIM YHUCJIOM M3 HH-
TepBaJa

Ecau 6Bl BeocHIegHCT Npoe3sxal B AeHb HA 10 kM Goabine, 4em Ha
camMoM jiene, To 3a 6 gHe# oH nmpoexan 6w MeHbIe 420 kM. Eciu 6w
OH NpPOe3KAaN B JleHh HA 5 KM MeHbIIe, 4eM Ha cCaMoOM Jeje, TO 3a
12 gue# on npoexan 6wl Goabme 420 kM. CKONMBEKO KHIOMETPOB MOT
MMPOE3KAThL 32 OLUH JEeHbL 3TOT BEJIOCUIIEJHUCT?

Ilyere sa ofMH [JeHB BeJOCHOEAHCT Ipoes:xan x KM. Ecau 6n1 o

npoeaxan B jeub Ha 10 xm Oonbiue, T. €. ........ KM, TO 3a 6 gueit
OH mpoexan 6ul ,....... kM. ITo ycmoBuro ...... Lo << 420.

Ecsin 6Bl BejocHMIELHCT [pOe3iKaJ B JeHb HAa D KM MeHbIIe,
T. €. ........ KM, To 3a 12 pgHeii on mnpoexan 6B ........ KM.
Ilo ycnoBuw ........ =>420,

ITonyyaemM CHCTEMY: {

O

Otser. BesocuneaucT Mor npoes:kaTh 3a JeHb GoJblle | . KM, HO
MeHbIIe . . ... KM. <]
PellATh, CHCTEMY HepaBEHCTB:
1) (x+4+3<0, 2) (4x—8=0,
b—x>0, x—4>=>0,
6x+12<0; x+1<0.
OTBOT. «onoitiii et iaaaen OTBET. «ooeiiiiiaeciieinans <]



@

10 H306pa3uTh pelleHHe AAHHOH CHCTEMLl HEPDABEHCTB HA YHCJIOBOH
OCH M 3aITHCaTh OTBET:

1) (x>0, 2) [x<0, 3) (<1, 4) [x= —2,
x=>6; xr< —T; x> —2; x<1,5.
Otser. ... ... Otser. .. ... . Orser. .......... Otser. .. ... .

11. PeniuTh CHCTEMY HEpPABEHCTH:

1) (15x—30=>0, 2){2—3x<0,
2x+7=0; 6x+1<<0;

3) {x—3<0, 4 | T+3<6—3,
4x+9>0; 7 (2x—5)<5(x—7).

: Moayas umcaa. YpaBHeHMs ¥ HepaBeHCTsA,
coepIKalMHe MOLYIb

1 3anoaHuUTE TAGJHIEL:

1)| JdanHOe uyHCHO 7 —3 £ —2,1|a+3 |2a—7
11
Yucno, npoTHBONO- 3
JIOHOE JaHHOMY

LT TITIE 33



2
) ManHoe umcno 4 —4 0 3 —8,7 a®
Mopyaes gaHHOTO 4
qucaa

H306pasuTh Ha YHMCJOBOH OCH MHOXECTBO YHCEJN:
1) 0<<x<{5; 2) —5<<x<<0;

P
- C

3) 1,6 <<x<C4,5; 4) —2,6<<x<<—0,5.

\j
Y

PemuTts CHCTEMY HEPaBEHCTB:

1){x>11, 2) {x<11. 3) (x<<—3, 4) (x>5,
x>17; x<_17; x> —5; x<<3
PemuTe ypaBHeHMe:

1) —x=5; ..iiiiiiiiiiiiinnnn. 2) —x=—3,2; ....oiirinnnnn.
8) —8x=63; ... 4) —zx=—Tl ..

@

3anoJHUTE NPOMYCKH:

a, ecnm  .........» ... ,ecan m=0,
1) Iarz{ 2) Em|={ -
—a, eCHH ......... C , ecia m-<<0.

BrlaucauTe YCTHO M 3alMcaThb OTBET.

D I5l+1-=51= ... 2) |—-61—16l= ...
3) 9-15—Tl= ... 4) [10—-10|-7= . .......
5) —8-|—4l= . . 6) | —18]:1—-38l= .........

Jonucars yTBepXAeHUS.
1) Ecim a >0, 7o a4 la|l= .........
2) Ecau a<<0, to a+ |la| =
3) Ecnmu a<<0, T0 a— |a| =
4) Ecin a>0, To a— |a| =

5) Ecmu a >0, To
6) Ecaux a<<0, To = ==
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8 PemuTh ypaBHEHHE:

1) |7—14x|=0; 2) 8 |x|+|—5]=5;

OTBET. .t iiiiiiiiiiiiaieennn OTBET. ..iiiiriiieianicnianinaannnns
3) lxl=1; 4) |5x| =15;

OTBeT. ...t OTBET. .. i
5) 3|12—3x|=—15; 6)* 516 —x|=6—x.

OTBET. ... .oootiiiiiiiiieiiinnns OTBET. . .oiiiiiiiieiiiiiereininann.

9 Pemurs ypaBHeHHE:

|T—6x]=1
1) 7T—6x=1, 2) T—6x=—1,
—6x= —6, —6x= —38,
_1 _4
X=1. x—g.
OrBer. x,=1, 12:%. q
1) |7T+4x|=25; 2) |19—2x|=3;
OTBET. .......ooiiiiiiiiiiiiiiiiiinn. OTBeT. ...t iiiiiianns
3)* |3x—6|==x; 4)* |x—1|4+x= —3.
OTBET. ... ..ot OTBET. ....ceviiiiieiiiieeaiiinnss
10* [onucarb yTBepsKJAcHHE.
Eemm 1<x<<2, to x+|1—x|4+2|x—2l= oo,



11

12

SanonHUTL TabNMMIy:

HepapeHCTEO
¢ MOAyJNeM

3amuchk HepaBeHCTBA
¢ MOAyJeM B BHJe IBOM-
HOI'0o HepaBeHCTBA HIIH
CHCTEMBEI HEpaBeHCTB

HN3zobpaxxeHue MHOMECTBA
pelIeHUH HepaBeHCTRA
HAa YKCJIOBOH OCH

fx| <7 —T<<x<T
lx| <15 i
—3,4<x<3,4 >
—Ti<x<g >
LD, _
e
1 1
x| =5 >

PemuTe HepaBeHCTBO!

1) le4+1]<1;

4) 13 —4ax| =

2) 13—x|<2;

O 5) |5—2x|> —4;

3) 1142x|>1;
6) |6 —x|<0.




13%

14

15

HaiiTu Taxkue 3HaueHHsa a M b, 4ToOBl pelleHHAMH HepaBeHCTBA
|x—a|<{b 6b11 OoTpesok —H<Cx<_9.

3anuineM HepaBeHCTBO |X —a|<<bBBHAE . .. ... ... .. .............. .
JTo gBOHHOE HEPABEHCTBO O3HAYAET TO YKe caMoe, YTO W CHCTeMa
HEPABEHCTB

{ ................... { X2
OTKYJaa

Ilo ycmoBuro ... ... =—5H ., ... = —9,
Pemaem cucTeMy ypaBHeHWI:

Pemnte ypaBHeHHE:
1) 724-9|x| =0; 2) |8x—1|=9.

PemnTe HepaBeHCTBO:
1) [5x—T7|<<3; 2) |6x+1|=11.



II lIpubGimxennsnie
. znasa BBHIYMCIIEHUSA

: IpubGanxkennsie 3HAYEHHA BEJNHYHH.
: IlorpemmocTs npuOAHKEHHA

.§m ......... Focimenns Foreaneres e erevervd Mercroryed Nrvrzrd “rmrrren B §onrinens e rerrend (e Yooy b
®

1 BLIYUCIHTHL YCTHO W 3ANMCATH OTBET:

e R n |53

3) | —0,73| —|—0,23| =

o |-34- o |34

......................

2 Buiuucantb:

1) ]3!5_3a683E= ................ 2) |_7y6+7,38|= ..............
3) %—O,STI— 4) 1—7%—(—7,8)l=

3 |8 718

3 PemwnTh ypaBHEHHE:

1) [x—38|=7; 2) [4—xI=9;

P D) () i
(2) oo (2)
OTBET. ..ot Orser. ........................... (]
3) |2x—3|=3; 4) |7T—2x|=9.

P () o
(2) o (2)
OTBOT. ...t OTBET. ... ..iieiiiiiiiiainnen <]



@

4 IlorpemHoCTs NpUGIMIKEHHA:

1) aucna 23 uwmenom 17 pamma ...
2) umena — 16 umenom — 14 pasma ..,

5 IlorpemHocTe NpHOIHIKEHHS YHCJA X YHCIOM a pasHa b. Hafitm:
1) x, ectm a=3,27, b=0,03; 2) a, ecan x= —5,47, b=0,007.

’ 1) Pemum yparHeHEHe 2) Pemimm ypaBHeHHE
|x—38,27| = 0,03. | —5,47 —a| =0,007.
1y ... e My
(2) (2)
Orser. ;= . Xo= . Orger. a,= ... .. Gy= ... <]

6 C momomipo rpadMKOB MONYSUHIM, YTO OpAMEE y —Tx —6 U y — 2 ne-
pecerkaloTcs B TOUKe ¢ abcnuccoit ¥ =1. HaiiTH MOrpemHoOCTbL 3TOr0
IpUbIHKEHNA.

7%  HajiTy 4UCHO X, €CJH NOrPEHOCTh €ro NPUOAMIKeHHS UHCIOM 4 B
10 pasz meHbIne 4yHcIa x.

’ Pemum ypaemenme |x —4] :% .
(L)
() e

4 7
Orser. x1—43, x2—3ﬁ‘ Q

5 .
8%  JlycTh y — NOrPemHOCTEL IpUGAMIKEeHHA YHCIA 5 THCIOM 0,83. Haii-

TH NOTPEIIHOCTh NpuONMKeHusd uucia y gmeaom 0,1.

9 TlorpemHOCT: NPHOTHREHUA:

6
1) uncra 17 dHcIoM 0,5 pasHa

2) gmema — 17,89 umenmom — 17,9 paBHA ... . . . i,
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11

12

1 1
Yro Goxasle: NOrpeniHoCThb HpHﬁJIH}KeHHﬂ HHuCcJIa ? YHUCJIOM E HJIH

1 1
gHCIa ¢ THCIOM 3?

Orzer. _ - N

3
BepHo JIH, 4YTO IIOTPEellHOCThL HpHGJIH}KEHHﬂ HHCIa 11 YHUCJIOM

3
2 _9
0,3 MeHBIIe T

i

OTger. <__§

C mnomompid rpadUKOB MNOJYYHIHM, YTO npambie y=8x-+10 n
y=1 mepecekarnTcad B TouKe ¢ abcomuccoii x = — 1. Haktw norpem-
HOCTH 3TOT0 NPHOJIHIKEHMA.

BanucaTh yTBEpPIKAEHHS B BHJE HEPaBEHCTBA.

1
1) MorpemHocTh NPUOJTHAMKEHHAS UYHCIA 3 duciom 0,4 mensme 0,1:

-

5
2) HorpemHocTs IpHGAHKEHHS YHCIA —g dHciIoM — 0,6 He Goib-
me 0,025:

SanmucaTe HEPaBeHCTBO B BMJE ILBOMHOI0 HEPABEHCTBA H CHCTEMBI
IBYX HEDABEHCTE:

1) |x—3|<8; 2) 14— 7x| < 2.
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3 3anmcaTh JBOHOE HEDABEHCTBO B BHJe HEDaBEHCTBA, COAepIKallero
3HAK MOJYJA:

1) —8<x+7<3; 2) —2<3—bxr<2.
b <

LN

4 PemuTh HEPABEHCTEBO:

4

@

S5 Haiitu YCTHO HanboJsibiee 1 HaMMeHBIIEe 3HAYEHHA X M 3aNOJHUThL

Tabauny:
x Haubonwmee Haumenbmee
3HAYEeHHEe 3HAUYeHHe

x=193+3

1 1 5 1
r=T5+3 s "%

x=—2314+2
x=—0,3224+0,02
6 IIycrb x= —6,3+0,7. BHsACHUTE, MOMKET JIH TOUYHOE 3HAYEHHE X

OBITHL paBHBIM (¢Ja» MJIM «HET») YHCNY:
1) 5,9 : : 2) —-7,1

3) —5,5 4) —6,9

7 [oxasaTb yTBepXKAEHHSA.

Hucno —13,4 sapasgerca npubJIHKEHHLIM 3HAYEHHEM 4YHCJA
— 13,423 ¢ TourocTeIO HO 0,1.

> | —18,423 — (— 13,4)| =0,023<0,1. <

1) Yucano —8,5 saABndercd NpHOJAHKEHHbBIM 3HAYEHHEM YHCIA

— 8,367 ¢ Tounocteio mo 0,3.
11
2) 9ucao — 0,27 asasgerca npubIMKeHHLIM 3HAYEHHEM YHCIA —0

¢ rounoctTeio mo 0,01.
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10

11

12

HaiiTu Takue sHadyenud a 1 h, 4To6bl 3anuch ¥ —=a -+ h osHagaja,
gro 9,01 <Cx<<{9,05.

a-—h: ...... g Frerertesesanisneaanan
at+h= ... .. S s

Orser. a=9,03, #=0,02. {

Juamerp nnanserst Mapc paBen (6776 4-5) xm, a guamerp FOnurtepa
paBen (141 700+ 100) kM. KakuMu MoryT ObITh TOYHBIE 3HAYEHHS
9THX JHAAMETPOB?

Otser. [Inamerp Mapca: ........ TEERCR naooonaco g

3anucaThk B BuJe ABOHHOrO HepaBeHCTBa: *

1) = 6,28 2 0,17 oveeeeteeee et

2) x=7241

3) x=—17,274+0,13 ... R R
5 . 7
) x=—18g5t15 .

BrinonHUB BBIYMCJIEHUs YCTHO, 3AIIMCATH B BEDXHEH KJIETKE HaW-
MeHbIlee, & B HUyKHell — HamboJbllee 3HAYUEHHE X:

1) x=217+5 3 2) x=12%i

| -
-

3) x=—187+4 :  4) x=—3,23+0,03

Ilycts x= —3,7 4+ 0,3. BIAACHHTH, MOJKET JIA HHCI0 X OBITE PABHBIM
(¢ma» MIM «HET<¢) YHMCIY:



Oxpyraenue
qucen

1 Oxpyraate yucao 7,473:
1) o egHHHAI - oeve 3 2) HO HECATBIX ««:«x---- ; 3) IO COTRIX +-vvuvens .

2 BrigcHHTH, Kakoe npubiuxkenue uncaa 5,384 TouHee (IOrpeIIHOCTE
npubIUXKEeHUS MeHbIe):
1) gpcnoM 5 uau guciaoMm 6: 5,384 —5[=......... = 15,384 —
— eeeiieean [=cereerens Orser. TlepBoe;
2) IRCHOM 5,3 MIAM YMCHOM D,4 -crccvririiiiriiiiiiiiiiiiinniinrnaanaanss
OTBeT. --vvvenn-
3) gucaoM H,38 MM yuciaom 5'39 ...........................................
OTger, --------
4) yucioM 5,383 mum uMenoM 5,385 ..

TR A R T L B

3 Ilpu oxpyriesuu uyucna ¥=2,73... A0 COThIX moayduiu x~2,74.
Kakas mu(ppa B 3aIMCH YMCIa X MOMKET CTOATEH HA YeTBEPTOM MecTe?

OTBET, «verveven

4 Tlpu oxpyrnenuyu yucna x=4,76 jgo coreix monyuunnm x == 4,76. Ka-
Kad nudpa B 3alIMCH YHCJIA X MOXET CTOATE Ha 4eTBepTOM MecTe?

5 OKpYyrIHuThL 4YHCIO OO eJHHHMI[, AEeCATLIX U COTHIX JOJeHn:
D) B o 2k X T XS L X KK X T X K O K S e e

) | e e e P e e e S e

6 OKpYIIHTH JaHHOE YHMCJIO A0 HeCHATHIX M [0 COThbIX, HAWTH HOrpem-
HOCTH NIpHOJIHIKEHHH:

1) 17,830 cceceeersrreracasarscsnusesssrassrasnansiancsasassasasssneessassensonsasses
Z) 23,584 «cnceecrctriecniieriosisttiatiantiestsitcstsssastasesssderaresasesresesss

= 7
7 Ha#itm npubiamxenne cMemmaHHOro ducia: 1) 2~9—; 2) 4% — pecd-

THYHOH APOGLI0 ¢ OJHHMM M ¢ ABYMSA SHAKAMH [OCJe 3amfAToi Tak,
4T06BI MOrPEIHOCTH NPHOMHMKEHHH ObLIH HRHMEHbIIHMH.

3-g—=3,833... . Ilo npaBuay OKpPyIJICHHS HHCeN

5 5
3 5 3,8, 3 Y 3,83.



8 Hajitu npubanykeEre oOBIKHOBEHHOM Apo6u xecATH9HOM ApobbIO ¢
OJHHM H C JBYMSA 3HAKAMM [IOCJIE 3AMATON TaK, 4TOOhI MOrPEeIIHOCTH
npubmrxernit OblJIM HAMMEHBLUIMMH; 3allMCaTh PE3YJbTAT B BHJE
00BIKHOBEHHOM Apo0u:

9%  ABTOMOOMIB IBMKETCH CO CKOPOCTHIO 63 KM/4. Beipasuthb 3Ty CKo-
pPOCTL B MeTpax B CEKyHAY W OKPYIrJIHTh pe3yJabTaT go 1 m/c.

Orger. 18 m/c. 4

@

10 OKpYrJiHTE O eJHHHI, AECATHIX M COThIX JoJseir uymcno 23,347.

11  OxpyrauThb 4HCIO JO COTHIX HOJEH M HAWTH IIOrPELIHOCTb NPHOJIH-
KEHHA:

1) 7,458 -oncescrensrares carerneaas Cearaseasmeeesaeseseerssnatrestastrsteeyranenaanes

B) B,BBT sreervresnscrvastastvonsssancrossneennsessssosrrstostesacsesssssnsnseseresavers

OTHOCHTEILHAN
NOrpelIHOCTh

@.

1 Had#ru:

1) 20% ot umcaa 235 .............. S ECOOECOOCOOOaOCH OO aOOa OO0

2) 15% or umena 150 .. oo
2  BBHIACHHTH, CKOJLKO NPOLEHTOB COCTABJIAET:

1) urceso 17 oT UHMEIa 272 oot

2) ancyo T8 O GHCHA B8 ... oiiiairseii et ciaeassraaiasssrseaanaaans

44
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Haiitn ¢ Tounoctsio jgo 0,1%, CKOJBKO NPOIMEHTOB COCTABJIAET:
1) qucno 3 or uumcna 78 . .
2) aucno 0,2 or wmcna 17 .. .. . R

HafiTn abconoTHYI NOrpeliHOCTh NPHOIHMKEeHUd, eCJiu:

1) gnuHa cTosia paBHaA 1,4 M, a IpUM UBMEPEHHH NoayudeHo 1,6 m;
2) paccrosiHue mexay nyaxkramu A U B paeso 6,8 km, a npu usme-
peHHH moaydeHo 6,6 km.

Orser. 1) ................. 2)

Yucao |x —3,2| cocrasinger 2% or umecna 3,2. Haiitu x.

OTBeT. - o i <]

®

C TounocThi0 H0o 0,1 HAWTH OTHOCHTENLHYIO MOTPEHIHOCTL IIPHGJIH-
JKEHHA:

1) uucna YHCJIOM

Bs| = oo =
| ps =a s

2) gmcna YHCJAOM

‘
HaiiTn B NpoOmeHTax OTHOCHTENBHYIO IOIPELIHOCTH NPHOIHIKEHHUA:
9P
1) ypcna 0,2 umciom Y

4
2) uucna 0,4 gwmciaom 0
Ha#iTh B NPOLEHTAX OTHOCHTEIBLHYIO MOrPeliHOCTh U3MEPEHHH, [1PH-
BEJIEHHBIX B 3ajgade 4:

Do o 2) e 4

Yucao 4,72 asiasgercd NpubOIMXKEHHBIM 3HAYEHHEM YHCIA X C OTHO-
CHTENBHOW MorpemHocThio 3%. HailTm a6comwTHYHO NHOrpemHoOCTh
9TOro NpPHOIHKEHHUSA.

Hafitn 4mcsio x, ecam ero NpuOIMIKEeHHOE 3HAYEHHE C HEeJOCTATKOM
paBHO 5,3 ¥ OTHOCHTEJIbHAS MOrPEIIHOCTH 9TOr0 NPHUOIHIKEHHA paB-
Ha 10%.

Orser. x=05,83. (]

Juamerp mianersl ¥paH pased (5,07 -10"4100) kM. [auHa pyaoHa
o6oes paBHa (184 0,5) m. Kakoe uamepenue Gonee TouHOE?

............. oo At on S s ottt entianoerrsnesss
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12  Haditu a6COMOTHYIO ¥ OTHOCHTEJLHYIO IOrPEIIHOCTH NPHOIMKeHus:

1) uucna 0,26 uyuciom %

2) uucn 3 YHCIOM !
23 O U U -

13 C rounocreio 1o 0,1% HAWTH OTHOCHTEJBHYO IOTPEIIHOCTD MPHGIH-
JKEHHA:

3
1) gucna 7 UHCIOM 0,4

7
2) uuena 4y wmenom 0,6

14 Karoe namepenme TouHee: x =(600+1) kM waum y=(8+0,1) cm?

. Cranpaprasii
BHJ YHCIA

Cmandapmnuoiid éud uucna — 3amuce a-10", rage 1<<a<<10, n —
HATYPAJBHOE WHCJIO.

1 3anucaTh B CTAHJAPTHOM BHJE YHCJIO:
1) 2870000 = oottt e
2) AB6B00 == -

2  OKpYrauTh YHUCJO JO THICAY M 3aUKMCATH PE3YIALTAT B CTAHJAPTHOM
BHJIE:

) I 5T B
2) B2 0= i e
Cmandapmusiii 6ud wucra — 3anuck a-10", rae 1< la| <10, n —
1eJ0e YHCIQ0; @ — MAaHTHCCA, N — NOPANOK YHCIA.
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3 3anmoxHuTh TAGHMILY:

Yucno 342000 | — 7800000 | 0,00243 —0,000678
CranjgaprHbIi 2,43-10°
BHJ 4HCIa
3HaK uHcaa +
ManTncca 2,43
3Hak mopajgka —
Topanox —3

4 OxpyriumB MaHTHCCY JO COTHIX, HAUTH NOrpelIHOCTH MOJYYEHHOTO
NpHOJIMKeHAs Jucia:

1) 3,7528-10% cvvverrierineensennsnciennanns
Orser. 0,23.

2) 7,8261-1072 ...
Otser. 3,9-107°°,

9 BoiuMCAMTBE M pe3yJbTaT NPOBEPUTH YMHOMEHHEM:
1) 0’6216 2 168= ...............................
HpOBepKa: ...............................

2) 0,6419:181 = «+rooveerreerssniienees

IIpoBepKAa: ------ecoveenn-- e

@

6 Bprupcaurs Ha MK:

1) (4,56-10%-(3,22-107 Y= . ... e
2) (3,68:10%%)-(5,75:10 2" = ...0ieiieniriieieiiaiaaaans
8) 2431:(5,72-10") = ..ot

4) 285:(1,88-10") = ...



III KBagpartHusie
. enasca KOPHHU

Apupmernuecrnit
KBAJPATHLIM KOPEHb

1 BoluwcanuTh:

1) 11%= 2) (0,1 = .o
2\2 1)\2

()= (=29 = ...
2 W3 umcen 3; —2; % BBIIIMCATHL TE, KOTOpPHLIEe SBJISIIOTCA KOPHAMH

ypABHEHUS:

D) 3x4+7=1.........o..cciiie. 2) b—4x=3 ...

3) {x—3)(x+2) ................... 4) (2x—1)(x——3) .................

5) x — L= 8 ccvruriissinsisnennernan 6} x .............................
3 Pemnts ypaBuenme:

1) (x—4)(x+5)=0; 2) (x+7)(2x—3)=0;

OTBET. oo OTBET. - et iie e

3) x¥*—16=0; 4) x**+5=0.

L0 1= OTBET. - oot iiiiiiiiiaannas

4 HaiiTu mososKuTeNibHble KOPHH ypPABHEHHA:

1) (x—38) (x—4)=0............ 2) (x+5) (x—T7)=0.0ccovrin.

D

5 HaijiTy orpHuaTesbHBIE KOPHM ypPaBHEHUS:

1) 22—86=0 ... B

9) (A2) (A—2)==16 .

6 HaiiTu kBagpaTHBIe KODHH H3 4KCJa:

1) 169;  2) 144;  3) 0;  4) —16.
48
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11*

12

13

’ 1) Ona HaxoXIeHUs KBajpaTHBIX KOpHeH M3 uHcaa 169 my»xHO pe-

muThH ypaBHeHHe x°= 169, T. e. ypaBHeHHe, OTKyZAa
(x—13)(x+ ....... D=0} = o o &3 oroomoc

HajiitTi moJIOMKHATEeNbHBEIH M OTPHOATENLHBEIH KBajJpaTHbIE KODHHM H3
quca:
1) 64; 2) 0,16; 3) 2,89; 4) —81.

HajiTu apudmeTudecKn# KBaJpaTHHIH KOpPeHb H3 4YHCJA:
1) 0,64; 2) 0,16; 3) 196; 4) 625; 5) 2566; 6) —0,16.
L0 1= o

BeIYMCIHTE:
1)) 83 AEE- W = cocacocomeanconce
2) 4-/225 —3-169 = ................. e

3) V824152 = ... feaneeinnessantasenaiqansrasanas
4) V12°—5.4%> = ..

HadiTu 3HauYeHWe BHIDAMKEHMSH:

1) 4\\144+2a¢ npu a=65................. e
o) SIWEID=—G1) a1t @e=EE anonccommoocomanmon oo on O SRR 0

Bb[ﬂCHHTb, NMPpH KaKHX 3HaA4YeHHMAX X HMeeT CMBICJI BhIpaXeHHE:

1) Vx—3 +V2x—3; 2) Vx+3 —\3—2x;
X320, ciriiirniieniacananiiases  seesersassarssiiaseseeseseetinsineinrsaes
2x—3==0; ...

OTBET. «eevrieieiiae e OTBET. « . ovvnriireinninnaaaeinnns 4

BHISICHUTE, BEPHO JIM PABEHCTBO («Ja» HIH <«HET»):

1) V81 =9; ....... 2) V121 =11; ...
3) V36 = —6; ... 4) V—25=5. .......

Hajitu apudmeruyecKkuil KBajJpaTHBI KOpeHbL M3 HHCIA:
1) 324; 2) 361; 3) 144; 4) —0,09.



14 BLIYHCANTB:

1) (V225)% = .oovmemmininiininnnnan. 2) (V1,69)2= .eevvrrerninerrnannns

) B—V36 = .ccoonviiiiiiiieans 4) 44+2 V49 = ..oiiiiiiinn
5) 3- 0,64 == sussssesssnsssrasveves 6) 6: 2,25 == cnessreassnssssssninne

i JleHCTBHTeAbHEIE
;. uHMcaa

..|....,,.nm ......... Frovurarss ocssasan Frorenrnss fossacnaad Yamearen: R==mivanies Foorsrares | baracnians §rovessnng Frovenernd S Borresarss Meces

1 W3 gucen 3; 8; 15; 0; —7; —13; %; -?-; 2%; 3% BBIITHCATD:

1) HATYDANGHBER 1evtatierraenranrurrenrasnrorrasasnasrsssstsssssstsasasssonsanssnns

4) PATIMOHATIBHBIE +«vuvnrnuantreuerssrsistasassantiosissisntiosioseemsemsaationranns

92 3amMeHHB JecATHYHEIe APo0HM OOLIKHOBEHHBIMH, BLIYHCIHTE:

1) (0.7-%+1,6-%):2,9=

3  PesynbraT AeNeHUA 3anMcaTe ¢ TouHocThio go 0,1:

1) T68:24 72 cveacuvscniconnreosvenns 2) 888:8T 2z ceeceeesnracisnssnsranas
763 I 24 883 | 37

4 [Nano: 100x=2. Hairu:
1) 10X == ceoovernrrerrrsvasssssnesonns 2) X== cisenccrnneninnions cessanemursns
3) 0,1x= -.-ivrrrismmamssnraisinans 4) Ox= ecrcernstinirncranssrsrannans

50



Hauo: x=0,3. HaiiTu:
1) 10x= et 23} T 2= o coneroncoaacaacononoasmoe
8 TLIB= covoenceccnosmocaosanconson: ) S ancomononcnoosoocecaconnacmos

@

BanucaTh B BHJle KOHEYHON UIU OeCKOHEYHOH ImepHOgUUecKoln Apobu
pPamMOHAJIBLHOE YHCIO:

3 T, 1, 7
1) 332 —5%:3) 534 —64-
3 _ T
h’E—. ......................... ) ==

1 7
) B 4) —65=

3anucaTh B BHAe OOLIKHOBeHHOW ApoOu GeckoHEYHVIO NepHojHYe-
CKYI0 JECATHYHYIO Apobb:

1) 3,(8); 2) 1,(81); 3) 0,1(6); 4) 0,2(15).

) 1) x=3,888... D) X e
10 ) G OO OE00000 100x= ...ocvnnn. S COOOEHOCOaT :

O Q0K — oo

= K= crrenraanesinenieniarnreaienas

3) X=rcreacncicrrnnrensescisransinns 4) X== veccrsenrrencrecicanarersanases
10x= .. 10x= i
H(I1ER—= conosott000000a06a00000000C 1000x= - 0 v,
O0x = o iioerieiiiiainnnns 000 = - . i

X == siencsvensssssascscassansansasis XK= sprrrrevevesasncccncnssarnsss q
HUs umcen 3,7; —2,9; V13; %\r‘al: 0,(16); \17; —V18;

0,515115111... (uucao eguHHUL] IIOCJe OoYepeiHOH HM@pPs 5 Bodpac-
TaeT) BBIMHCATH:

1} PAOMOHAJNBHBIE - vovovnnno e GO O OO O e e O OO D O e O



10

11

12

13

T LY D T VT OO R TP L o e e e S

3)  HEHCTRATRNEHELC i 7eereevocssesatsinssassmsisssasasasasssisobasisenioansansonsens

C rousoctero mo 0,1 BeiumcamTs Ha MK:

1) \H:’)_—I— V17 & i 2) V33 — V21 ~ .o
3) 5,1 \fﬁ-f 2T 2slcs il 4) 717 —34\31~. ... .

@

W3 yncen 6; 29; —7T; T —4 %; 3,21; —4,(2); V17 ;; V36 ; V21

BBINTUCATH:

1) BATYDANBHEIC cursssrsesecartanssasianssrasantonssatastasssassssssssssssssiosssas
) B 0000000000000000600005000a00E00000 G5 EE00506EAG B CIAGRGEESEEARHH S0 THOnEHo G
8) DAIMHOMAADHEIC s0¢asraerecasioetonasesnonsannsssnsssnnnsssnnarassasansrsansessoss
A0 T S I LU 4 T ) momm0 5000 0m 0 0A 00 o S S 56 0 o DG IO S mae SERGEE S om A oanDaE S 2

D) O CT BRI RHIE ccaeeeenenuanotoatnncsnncancnntaossmstsesnnansdosannnesseessnnnns

[IpepcraBuTh B BHJE JeCcATHYHONH JPOOGH UMCIIO:
34 7

17 _ -

D A =4906 oeeenn 2) 3oz=
_5_ 9

8 T B A=

IMpegcraBUTE B BUJEe OOLIKHOBEHHON ApOoOM dYUCHO:
1) 9,(27); 2) 0,3(63).

1)) 3 et e O X T X D) Hm=
100X = -eoeeiriiiieiaeiiine. 10X = «ooimamaiiiiei .
00X == «vverreinrrrnianraaaanneeans 10002 = --rvvveeeiiiiiiins
X o= cenvenrerenarereencrranenesnnnns Q00X = - cvvvmiiii

C rmounoctsio go 0,01 Beramenurs Ha MK:

1) Vﬁ,’::.’ ........................... 2) '\/Zgz ______________________ .

SN 26 = e V62,7 A~ oo
52
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: KpagparHbIiit KopeHb
M3 CTemeHM

Brruucauts YCTHO H 3alHCaTE OTBET:

1) V24242 = ... 2) V82 3.42— .ciiiiniiirnnnens
)y Va2 —\72= ) V(=5 +V(—a)f = ...

Haiitu smauenme suipakenusi \a’+4a-}4 npm a, paBHOM:
1) 3; 2) 0; 3) —2; 4) —b.

’ 1) Ecn a=3, 1o Ve’ +4a+4 =\ —

7)) Ioegen =)y T oreonocomoessmeo o6 0eaEE09E0 O E00EISEIAD AE EEGE RORE DASEEaRANTE
8) BCAH = —2, TO --ttettsecestttissianrirutssnncesnivaseansastossssnsosessrsn
4) ECIH @= —D5, TO +rrrartserccrrvatarecsterronicasinresssansertavansosasnens q

HocraBurh B mycTod KJeTKe 3HAK > HAM < TaK, IT00bLI mMOMyYH-
JIOCH BEPHOE HEpPaBEeHCTBO:

1) 7,4 - 7,(4); 2) 3,(51) .- 3,51;

3) 6,32 . 6,(3); 4) 2,78 .. 2,(T).

BeI4MCIUTE:

1) 10] = oo 9) | =Bl m oo
3) 0] = oo 4) |8,4] = oo
| -17l= 6) 1= 0,581 = oo
PemuTs ypaBHeHHe:

1) |x| =12; 2) |x—1|=3.

OTBET. cvvreemnntscismmaarrisasmnanns OTBET. -« oo iaeiean

PemuTs HEepaBeHCTBO:

1) [xI<4; 2) x| > 4.

(03T, COCoao00000000000a0nE00000neae: OTBET. -crvssrsasnvsrtnscsnnsnnussosan
BulyHCIUTD:

D) VP =i, 2 V(=)= oo
3) V20 — 4) V1B = o
5) V(—3) =i 6) V(—2) = eeeerieieeeeae



@

8 Cpasauts uymcna: 1) 4,2 u \V18; 2) /56,2 u 7,5.

CpaBruTp 4ymcna 3,3 u \11.
b 3,3=\(3.3° =3,3-3,3 —\/10,80. Tax xax 10,89 <11,

10 V10,89 < V11, . e. 3,3 < V11 . {

..............................

....................................................................................

9 TIloxasaTp, 4TO:
1) VI7 + V19 >8; 2) V37 + V50 > 13.
P ViT>4 B) <iviunieniabuedebiiNin ik dasesarnaes

..........................................

......................................

10 Haiith jgBa nmoclaefoBaTeNbHBLIX HATYPAJBHBIX YHCJAA, MEXJIY KOTO-
PBIMK 3AaKII0O9YEHO YHCJIO:

1) \/533; 2) \133.
P1y.... <\B3 <..... 2)..... V133..... q

11*  Vnpocrurs eeipaskenne \a’—4a-+4 + \a?+6a+9 npu ycnosnn:
1) a<<—38; 2) —3<<a<2; 3) a=2.

}\/32_40_;_4 +Va*4-6a+9 ==]-eeeeeeee [T R l.
1} ECJIH. a< _3, () sevvsccsrsinssssarrrsssssasssssssetsatsatasasssssstasntsnsans
2) BoXE —8 a2, TO corvsersacssvrorarsirscvsssscstercsssaoasoissrsasossrons
3) ECJIK 3}2, M) rre=sronnasrnanranassseanarananssaeasansanstraransnatasarannes 4

@

12  BoIYMCIHTB:
1) V6 =......... 2) V(—6) =........ 3) V3t =........
4) V(—3) =......... 5)V(—3)® =........ 6) V14* =......
13 CpasauTh yucaa:

1) 3,7 m V13; 2) 4,3 u \J19.

....................................................................................
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YUpoCTHTH BEIpaXkeHne \/4(;2 — 12ab 4+ 9b*, naiiTi ero 3sHaAYEHHEe NpPH:
1) a=1, b=2; 2) a=—1, b=3.

Kpanpareesiit KopeHs
H3 MPOMU3BEeNeHMHA

BBIYHCANTE YCTHO H 3allMCATh OTBET:

1) 4-Y25 = ......... 2) 6-V81 = .........
3) V36 -V16 = ......... 4) V49 -\/64 = ...
5) 3.\ = ... 6) Vo-4= .........
BrIiuBCANTE:
1) V2783 = i, 2 VB2 8l L ixvinnannaansnans
3) V6-6° = ................. 4) V(—4)-(—4)° = ...cn...
YMHOMHUTE YHCIATENb: M 3HaMeHaTenb Apobu Ha Vg:

2 _ b L
1) V; _________________ 2) ZH I - rasriasssasssnetas

6

5V3 - =

3) T\{_ SRR Do T

@

BbLIYMCIKTL ¢ TOMOIOBI0 TEOPEeMBI O KODHE M3 NPOM3BEJEHH:

1) \36:64 = «ccooivnvncniiiinannan 2) \0,25-144 = -ceevvrerrnnnnnnn.
3) V16-25-49 = - 4) \/0,04-225-81 = ----eoonnnine

Pasnoxus NOAKOPDEHHOE BbhipasXeHHe Ha MHOMHUTEJH, BbIYHCIHMTLH:

1) V6184 = v 2) 2304 = «coerceriieiecienaanana.
5184 | 4
1296 | 4 5H5184—=64-81;
324 | 4
81 |81

55
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3) V7744 = -evoeeviniiiinninnnne. 4) VO80T = - oovvvieniiiciei

BorumceanTs:

1) V8 -V8 = oo, 2) VB -\V45 = oo
3) \V6-\V8-V27 = ..o 4) 0,1 -\11 -\/440 = ... ...

Beraucanrs:

1) VB0 A 12)- (60 — 18) m «vvvvvmmmmmmmmmmimimmiiieiie et ieeeieeieeini i

9) VBBT A8 = wovveeeeeeeeeeee oo
3) (VIT 4 VB) (WIT —V6) = «eeeeeveriaiiimiiniiiiiiniiiiiiie e
4) 2V15 +3V17T) (B VIT —2 V15 )= ceveivvmmmreniiiiiniiiieeiiiiiiine
B) (V11 — V24 )2 == eereminmnniniiiin e
NG FZ LT Y £ 17
Yupoerurs:

1) 2VT2 — VB0 = crecrerenvesccsanrerenensesersnssisisedansabiassosssnnsasseascans
2) BVT5 F2 V27 = covverieiiiiiiiiiiiniiin e,

8) L8O L VIS — VB o= trrrensesseniiioiessinessensibinsssionsammsssssses

4) V24 4+ VB4 — V06 = covmiiniiiiniiii e
CpaBaure umcna: 1) 8 u 3\/7_; 2) 3\/3_ n 2,7.

CpaBauTh ymesna 9 u 2/21.
P 9=\381, 221 =V/2%-21 =\/84. Tax xax V81 <\/34,
To 9<C2V21. <]

Ymopocrurs BeIpaxkeHue npu a >0, b>=0:

g 2 i_.z _a_:
D s \fE - \fp= S

2) %\fa”b —% ab® =

96



111

12

13*

14*

15

16

17

anoc'rm'b BhIpaxkeHHe mpH a<<0, b<<0:

2\a* —3\ab® =
a

IokasaTs, uro: 1) (\[Z)Gz\h—s; 2)-(\/’?)5=\/77’.

JloxaszaTe, aTo (Vg)‘z\/!-)_‘.
P (V8)=3'=81, Vo =9*=31.

C momompo (OpMyJibI (\/;)“ =\Va", rge a>0, n — BaTypaabHOe
YHCJI0, BBIYHCIHTD:

D) OV 2 =
2) (VI — (VB =

¥YnpocTHTs BbIpaXkeHHE

V18 —(V2) = revendariiesreirasrerssresees

@)

BuiuMCcIHTE:

1) Vi6-81 = .. 2) (—36)-(—49) =
3) \16-49.-225 = 4 \0,36-64-25 =
5) V6 V24 = . 6) V7 -\N28=_
7)\/?- = 8) \/3* . \/3° =

2) 6\V3 = . .. eereesereseameetsstsnessrseraesseenenessiieretrensasassace q

2

VIIpOCTHTL BhIpaXKeHHE % \/a®b = \lab®, ecniu a=>0, b=0.



1

, KBaaparHeii KOpeHsb
: U3 apodm

®

BrIYHCIHTL:

Brerauenure:

27
D N5 =

TS

C noMowmpio TeopeMbl 0 KOpHe U3 ApOOM BHIUMCIHTL, 3allHCaB pe-
3YABTAT B BHJE HeCATWIHOH ApobH:

36
D N =
49
B NGB =
BreraucanTs:

1) \/;+Ve4=




5 VYuopocturs:
 VE=VE
VB N e
2) V27 +\8 _
V2T VB e

3) 1 . 1 .
=l AR S et G O0000a0000 E00eEEEaaRaaaOOC0CE0000000E

VT +V8 VT —\B

VT =VB VT N8 e
4a® —4ab+b*
a®4 6ab 4 9b?
1) a=—4, b= —8; 2) a=5H, b= —2.

4)

6  VYopocTuTh BEIDAXKEHUE M HaWTH ero 3HAYEHHe IIpu:

7  Haittu pa3HOCTh MEXKAY CPeIHHM apHGMETHYECKHM M CPeJHHM I'eo-

MeTpuYecKMM 4Hces: 1) 3 u 27; 2) % M %
3427
A
2)

8 Haiity npousBelleHMe JBYX YHCEJ, €CJM MX cymMma paBHa |38, a

pasHocTh paBHa \ 18,

9 Vnpoctuts Bmpaxenue (a >0, b>0):

b (GVab—2Vab 4o \7) Vb=
2) (Va* —2Va®® +Vab®):\ab= ...
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11

12

BerancauTs:
64 1

1) N = 2) \J20; =

\V128 9

3) _V_E-—= 4) 7—:0,16 =

5) \56-135

1) —= 2) -4 —
}\{F ............................ ) .
) 5 _ 5

VIZ VT TERG

YnopoctuTh BHIpakenue (a >0, b=>0):

1) 2Va +3\Vo)y—@3Va+2Vb)Y= ...



IV Ksagparusie
2na6a  YPABHEHH A

KsaapaTroe ypasBHenHne
H ero KOpHu

4125

1 BrinmucaTs B OTBETEe HOMepa ypaBHeHHH, KOPHEM KOTOPBIX ABJIfAETCHA
qucsao — 4:

1) —7,5x= —30; 2) 3§+x;1-§-;
3) (x—4) (x+4)=0; 4) 3\x —6=0;
5) 5\x®  12—8; 6) \/2x +2—=0;

7) x4 16=0; 8) 2x*—x—28=0.
OrseT:

2 3amnonHUThL OpomyCK MNOJIOHTEJIbHBIM YHCJIOM:

1) 0,64=(_...)% 2= =(—
3) 5=(— s 4) 8=(..... ).

3 BeryucauTs:
DVI4d = i 20,00 =
3) 25 = 4) \784 = \2. 72 — ...
5) V1089 = ... B) \BT6 = oo

4 3BanmcaTe B BHE MHOTOYJIEHA CTAHJAAPTHOTO BHJA BbipajrkeHHe:
1) 2x—4 4+ x> —3x—5x*=
2) x(*—2xr4+1)—x*= .

3) 4(x*—5)—(x—2)(x+3)=

61
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6

@

3anoaHATE TAbNMLY:

Ne KragpaTHoe Crapmnii Bropoit CBoOoTHEIH
o/o ypaBHeHHe KoapdunuenT| KoadpOunHeHT qied

1 — 3t —Q—% x—T=0

2 |1,522—0,1x+\3 =0 1,5 —0,1 \3

3 —x*41=0

4 -;— P?—x=0

JlaHHOe ypaBHeHHE NPHBECTH K BUAY ax’ 4+ bx4c=0:
1) x(x—1)4x—2=0; 2) (x+3)(x—3)=2x"—1;
3) Cx—1)Y’=x(x}2)—38; 4) (8x+2)*—(2x—1)*=0.

SanonauTe TAGIHILY:

No YpasHeHue, KosdpdunuesTs!
. YpaBHeHHE 3allHCAHHOEe B BHJe

ax®*4bx+4c=0

1 7,3+§—\/§x=0 %xz—\/2—x+7,3=0

2 2:—3x2+%=0

n/m b ¢

M| &
|
5

7,3

—x*
3 T—D,ﬁzz:c
4 1=—x+2*
5 3.!—12:0
6 5=x*

3anucaTh B OAHH U3 cTOa0mMOB TAGNIHIOBI Ka)»a0e H3 ypaBHeHHI:
1) ¥*=16; 2) x*—20=0; 3) x*44=0;

4) —sz =0 5) x*—T7=0; 6) x"’+~1% =0.

62
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11

VYpaBHeHHE HUMeeT YpaBHeHue MMeeT |YpaBHEHHE HE HMeeT
LBa KOpHHA OJJMH KOpeHb KOpHeH
Peniuts ypaBHEHME:
1) x*=49; .. ... 2) X*—6=0;. ...
3) x4+ 6=0;........c.cccciiiiiinnn 4) =05 .
B) lxl=2; coiiiiis 6) lx—1|=2_ ... ...............

PemnTs KBajpaTHOE ypaBHeHHE, PACKJAABIBAA €ro JIEBYI0 9acTh HA

MHOXHTEIH:

1) x*42x=0,

2) 2x—x=0,

..................

BrinucaTe HOMepa ypaBHEHHII, KOTOPbIE MOMKHO IPHMBECTH K KBaJ-

paTHOMY:

1) 3x—2=x*—b5;
3) T(x—1)4+2x=0;

2) x*—2x*4+5=x%
4) (x—1)(x—2)=3 —x.

63



12 PemuTs ypaBHeHHE:

13* BapepwuTh peENIeHHE YPaBHEHH:
1) ¥*4+6x4+5=0, 2) x* —12x420=0,
P x*4+2.8x+3°—3245=0, x*—2.6x+6°— 6%} 20=0,
(4 8) —4=0, e
(x+3)*—22=0,

EF3—2)x+342)=0,

Hemoxneie KBajgpaTHbIE
YPAaBHEeHU A

®

1 3anucaTe B KJIETKY HEOTPHIATE]BHOE YHCIO:

D g 9 P _0.04: 3) S
DR ) i =0.045 i
R - s0e-: 3 o2
4) . =3; 5): : =11; 6) - - =12.
2 3anucaThk B KJIETKY HEMOJOXXHTEJILHOE YHCJIO:
cranirg 9 veane 2
Pl = 2) . - =0,04; 3): - =0;
1} L 25’ } ..... )
e gt 2o 2
4) =3; 5) =113 6) =12

64
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3 PazimoxnATe HA MHOMXUTENU:

1) 2 —64= .....cooiiiinann.. 2) Y¥P—0,16= ...
64 z 5

3) ﬁ - = 4) X =0T ieevecsirecsscssvssancsssns

B) 8X—X3= . ierrrrerrrininnns 6) 2x° —\Bx= ..oeverrieiin..

4 TlepeHecTu BCe 4JIeHEI yPaBHEHUS B JEBYIO YaCTh H IPHUEBECTH I0J06-
HbI€ cJaraeMble:

1) 7T—3x=2x+411; 2) ¥+ 2x=3x—x%

5  VMHOXHTL 06e uacTu ypaBHeHMS Ha 2:
1) 0,5x*—1,5x=0; 2) _x _41

6 Paspenurh obe wacTH ypaBHeHHs Ha — 3:

7 3aBepUIMTH pellieHHe YDaBHEHHUA:

1) 10x2:0|:10; 2) 2x°=32|:2;

2 2 2 3 3 =
3) L x2=21|.3; 233,
5) 5x*— L =0 6) —0,1x*+10=0

sirine, 8 k. 65
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3aBepUINTL penleHHe ypaBHEHHA:

1) 2x*45x—=3x%, 2) 5x% —3x=2x+ %%,
2x? —8x2+5x=0, . T
— x4 Bx=0, EUURIRTICIY 2041 cevesreils

3) Cx—1)—1=x(x+2), 4) (x—3)(x+3)—2x=2x"—9,
4x*—4x+1—1=2x%4 2x, . U

Jnsi BCceX UMCHOBHIX 3HAUEHMI 4 PEOINTEL YpaBHEHHE:
1) ax*—1=0; 2) 2x*—a=0.

} 1) Ecia a=0, T0 ... .. T
Ecmn >0, o . e s
Eenmu a<<0, To R,
2) Ecma a=0, To e e
Eemm @0, M0 .o e

Ecmu a<<0, To e . . <}

PemnTs ypaBHeHHE:
1) 9x* —64=0, 2) 2x*4+15=0, 3) 0,03x*=27,

4) x¥*—9x=0, 5) 25x 4 49x—0, 6)

66



HT, H , IPH KOT Ha4YeHH BJIAETC -
11* HaiiTu 3HaYeHHe 4@, OIPpH KOTOPOM Ji06oe 3HaueHHe X ABJAeTCH KO
HeM ypapHeHus ax’=0.

12*  PemuTs ypaBHeHHe ax’=b,
’ IIpu a=0 .

IIpu a >0
IIpun a<<0

£

: Meron BEIpeNeHUSH
MOJHOTO KBajpara

®

1 BoimoaHHTH BO3BeieHMEe B KBaJpaT JBYyYJieHa:
1) (x—4)P°=
2) (2x+3)’=

 (-)-
4) (4x+0,5)*=

2 BceraBaTh HDpPONYLIEHHOE YHCIO:

1) 10x=2. -x; 2) 2x=2. - X3 3) x=2- - X3
x 2
4)§=2- - X 5) —3x=—2- -x; 6) _§x=2- -X.

3 3amoMHUTE NYyCTeIEe KJETKH:

2
1) x*—6x+ =(x— ) 3

2) £+ 2- X+ =(x+5)%

2
3) 4x* 4 8x + =( + );

2
1) 5 ©—2x+ =( = )
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Pemurs ypaBHeHHE:

1) =22, 2) (x+1)*=9,

’ ......................................... x4+1= . um x+1=
I e ey x= __... HIH X= __ ...
SE= o paaaeEeaGa0C00ConEER0N00C00 0000 X, = y Xg=— ... 4

e N T e

@

3338pﬂ1ﬂ'l‘1> penieHHe KBaJpaTHO'0 ypaBHEHHSHA:

1) ¥*4+-8x47=0, 2) ¥*+124+11=0,
X*—8x=—1, P+12x= —11,
PF—24-x4 =T+ .. 42 -x+836=—11+ .
(x—4P= i (... ) e U STUS
B=02 2k | ocosrranmoeoennatG GoOn0nO0G00RIeeRrAaEnaEE EeGEaEaTDEIs
X—4= | MIA X—4= .. i
OTtser. x,= ..., » Xg= ..... OTBeT. ... ...ooiiiiiiiiainiannnn, <]
3) ¥*+3x—4=0, 4) x*—5x—14=0,

X HBx=4,
24 2. x = e
... Y e e
Orser. ... e <]

SanonHUTh NpOonycKH TakuM o0pasoM, 4To0Bl JaHHOE BBIPaYKeHHE
6BIJIO KBAJPATOM CYMMBI MJH KBaJZpPaTOM pPa3HOCTH:

DE—drt i 2 S20m4 8 P4 d6
4) F— D2 481; B) F’45x+ 5 6) ¥ —Txt .
PemnTs ypaBHeHHE:

1) x24+14x+40=0, 2) x*—10x— 240,



1

? Pemlenne KBaJpaTHbix
ypaBHeHHH

BamosHuTs TAGAMLY:

Sy B gt b | e | b—dac [ Vo—dac
1| 2*—b5x+4=0 —5| 4 |(-5)Y’—41.4=4 2
2 x*+6x+8=0

3 2x°+8x—2=0

4 |—x’+Tx+18=0

5 |—2x24Tx—8=0

6 -;—xe—2=0

7 —3xﬂ+%=0

8 522 —x=0

9 x*—6x49=0

SanoJHUTE TAOJMILY:

i}q‘)n axyia;:ffi 0 b®—4ac Konnuectso KOpHE#H
1 ¥ —2x+43=0 (—2)°—4.1.3=—8<0 Kopreit mer

2 24+ Tx—1=0

3 222 —3x+45=0

4 | —8x24x—2=0

5 | 3% —3x—6=0
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5

ax®+4 bx+4c=0
—b+ \/b®—4dac

T2 = 2a

3aBepIMTL peIleHHEe yPaBHEHWA:

1) x¥*4-4x—12=0, 2) x*—4x—21=0,

’a=1. b=4, C-_——12, A= +:-un, = e - = -v--,
Xig™ cevceecccaicnnnnaranannas xl.z_ .................................
Xj= svvsvvnns X == reeccsrrrersescricinraaatttinraaas
x2: ............................... 1:2= ............................. q

PemuTh KBaJpPATHOE ypaBHEHHE:
1) 22?4+ 7x—4=0, 2) 8x* —x—2=0,

3) 9x*+6x+1=0, 4) —4x*+4+12x—9=0,

b o R

Pemnute ypaBuenue:
1) x(x+2)=6+x—x%




6*

7%

5 4

HaijiTu 3Ha4YeHua a, IPH KOTOPHIX YpaBHEHHE ax? —x—10=0 umeer
OAMH KOpeHb. J[JIA KaXAOT0 TAKOrO ¢ PellMTh JaHHOE YpaBHEHHE.

’ 1) Ecau a=0, To ypaBHeHHe OPYHHMAET BHJ JHHEHHOr0 ypaBHeHHA

—x—10=0, uMelomEero OJHH KOPEHb X= - ... ...

2) Ecau a==0, To gasHOe YpaBHEeHHE ABJIAETCHA KBaJpPaTHbIM, HMeEIO-
UMM OJMH KODPeHb, €CAd ......... =0, T.e. opumw a= ......... .

KopeHb JaHHOTO YpaBHEHUS X— .

HaiiTu Bce 3HayeHHsA ¢, NPH KOTOPHX ypaBHeHHe 2x°—3x-4-c=0
HMeerT:

1) oagnH KopeHb;
2) mBa pasJHYHBIX KOPHA.

} 1) ¥YpapHeHHe MMeeT OJMH KOPEHb, €CJH ........... ol VTN

ax®+ 2mx-+c=0

—m+\m?—ac
a

X12=

Ilo dopmyne KopHei KBAAPATHOrO YPARHEHHUS C YETHEIM BTOPLIM KO-
s OUIHEeHTOM pelluTh YpaBHEHHeE!:

1) 3x* —4x+1=0; 2) bx*+14x—3=0;
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3) Tx*+18x—9=0; 4) 12x*—16x—3=0;

....................................................................................

9 PemuTths KBajpaTHOe ypaBHEHHE:
1) 4x* —20x 4 25=0; 2) 25x° —10x+2=0;

....................................................................................

....................................................................................

10 Pemurs ypaBHeHHE:

2 X . 1—2x 2 X

D 2—3=3+2 2) —3 2’
2 _ *+x 2 12 » x
3) 2x +x—1— 3 M 4) 2x —21—5—5-‘ _ED

.....................................................................................



IlpuBeaennoe KBaApATHOE ypPaBHEHHE.
Teopema Buera

1 Bamnwmcath pesynbTaT fejieHHs o6enX wacTel YypaBHEHHS HA YMCIO m:
1) 2x2—3x+4=0, M=2: ssssnsosarassrases .
2) 522 — 1004 1=0, M =53 - cueruremiemmimmmiriiaiiianaeiiiee ..

3) 3 £*—8x—2=0,m=2;

4) _% ¥+x—8=0, m:_%; ............

2 PewnTs KBagpaTHOE ypaBHEHHE:
1) ¥’ —5x4+6=0; 2) x*+410x+24=0.

3 3BanonauTh Tabauny:

Ne VYpasHenue P p\? Komuuectso
n/u| @+petq=0 | P | 2| ¢ (5) =4 KOpHe#

1 | x¥*—6x48=0 |—6|—3| 8 |(—3)°-8=1>0 OBa
2 | x*}+4x+4+5=0

8 |x¥*—10x+25=0

4 | x*—8x412=0

5 | ¥*4+8x+3=0

6 |x*+11x+4+30=0
x*+px+g=0

cuum 2 \B 4

4 Pewnurs NpHBEJEHHOE KBaJpaTHOe ypaBHEHHE:

1) ¥* —10x+21=0, 2) x* 4 18480=0,
[P , == ceererens P _
} 2 siiinrees q E_ L > §=
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x1'2— ................................. xl.z— .................................
xl—- .‘C1-—- ...................................
T XpE= ooeimaaeniennmarnmemaeeanny (]

..........................................

5 He pemas npuBejeHHOe KBAaJpaATHOe ypaBHeHHe, KOPHHM KOTOPOTO X,
U X, 3aNOJHUTH Tabaumy:

No

VYpaBHeHHEe

n/n x2_|_px+q=0 x1+x2 x]xz
1 2+4+3x—T7=0 —3 Sy
9 xX*—4x+1=0

3 x*—99x—125=0

4

xz+33§x—24,5=0

6* He pemas npuBeJIeHHOE KBaJJpATHOE YDAaBHEHHE, OIPEAEHTH 3HAKH

ero KOpHe#, 3alOJHUTH TAOIHLIY:

3Hak kopHdA,| 3HAK KOpDHA,
No | VYpasmenue HMEIOMEro | uMelouero
/al#*+pr+g— 0[P I ATI T | o | atemmmeren
BEJMYMHY | BeJHYHHY
1 [x¥*—T7Tx+12=0 7 12 - -+
2 ¥+ Tx+12=0
3 [x*4x—12=0 —1 —12 = +
4 |x*—x—12=0
5 | x¥*—2x—15=0
6 | ¥»—8x—15=0
7 | #*—8x+15=0
8 | x¥*+8x+15=0
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7 3anonEuTh TAbGAMLYy, He peliad ypaBHEHHE:

Ne YpaeHeHHE

n/m x*+px+q=0 *1 *3
1 ¥*—9x4+8=0 1 8
2 ¥ 4+-5x46=0 —2
3 x>+ 4x—21=0 3
4 x*4+2x—15=0 —5

@

8 He pemas KBajpaTHOe ypaBHEHHE, 3ANOJHHTEL TAGHHIY:

n}}@n YpaBHeHue p q x, x
1 2+ px+6=0 5 6 +3 w3
2 2’4+ px—8=0 —8 -2
3 ¥+ px—8=0 —8 1
4 2+ px4+6=0 6 3
5 ¥ —3x+4+qg=0 —3 1
6| x*—3x4+q=0 —8 —9
7 x*—8x+4+q=0 —3 2
8 ¥*+3x+4+qg=0 3 —7]
9| x*48x+¢=0 3 —2
10| x*+3x+4g=0 3 2
9 CocrasuTh HpHBEAeHHOE KBaJpaTHOE ypaBHEHHE, KODHHM KOTOPOTO
Xy H X5
x,=05, x,=3; p=—(5+3)=—8, ¢g=5-3=15,

x2—8x+15=0.

1)) G = =% S =88 croteroncomnie e coomcen CEanE CACEAEE RO aE AACaEE A DS SO0
2) Xy — 2, KT B e

) ;= — 8, X;==2; - ciiietiiiiicrttiaicicciietaasetiantase et aresasactsnanaaass



10* 3anonHUTH TabmUIy:

Y paBHeHHe 3HaK X, 3Hak x,
2 —1,5x—2=0 22 H i
¥—4x+1=0 -+
¥+56x+2=0 —
¥»4+5x—2=0 _

11 IlopbopoM HAWTH KOPHM ypaBHEHHHA X, U X, U 3aOOJHHATH TabAHNYy:

Ne

Ypasuenue x x
n/no p 1 2

1 P 5x4+6=0 2 S8

x4+ 5x+6=0

X—x—6=0

P*+x—6=0

224 7x+4+10=0

XX—Tx410=0

2—3x—10=0

0| =1 | ™| O] || N

243x—10=0

12 PasioXWUTh HA MHOMKHTENH KBaJPDATHHIM TPeXdJIeH, HCHOOJb3YH pe-
3yJAbTATHI BHINOJHeHHA 3afanud 11:

1) 22— Bx 6= (-evecees) (ceveneaee ) 2) 2 4+-5x+6=...c0ereennn
8) X —Xx— 6= eeirirrieiaaan 4) X x—6=.cccceenrnnn.
5) 22 Tx4+10=cccerrrriarrnanrannns 6) *—Tx+10= ...........
T) 22 —8x—10=ceovrrrnrnninncncnnans 8) ¥*4+3xr—10= ...........

13 PasgoxuTh HA MHOXKHTEJNH KBAaJDATHBIH TPEX4YJeH:
1) 2x*—5x—3; 2) —8x*—x+2.

’ 1) Haiinem kopHM ypaBHeHus 2x°—5x —3=0:
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2) Haiigem KopHm ypaBHeHHmS — 3x°—x+2=0:

Xy,2 sassssesen cessenas tesesssnarenas herassa T P PP
x1— ................................... > x2= ..................... e B 5 A 3 e
(ITBET. . eieooscarrnnsnsonnsssnannssnsenasansssansrhsdsresssesiesssstossnsseesssss q

14 3anoaHuTE TAGMHIY:

N KeaapaTHbI# Kopau PasnoxeHnne
TpEeX4JeH ypaBHEeHHSA TpexX4JieHA
n/m +bx+c ax®’+bx+c=0 HAa MHOMUTEJH
94+1/81—4-5.(—2) _
X1, 2= 2.5 ’
9411 1
1 5x2—9x~—2 xlz—_i-o———=2, 5(x_2)(x_|__5_)

9011 =1

10 5

Xog=—

2 —5x?—9x+2

1 x_12

3 2

4 —%x2—+—4x—8
5 %x2—3x+2,25
6

2
—3x —x+3

15 CoxpaTuTe Apodb:
1) x2+3x—10:(....)( -

x—2 x—2 . e aeaareanesaenanna . .

x*+3x—10=0,

1™ cevcescss 3 X3 ciissenes H

x*—25 o
2) =

x*—4x—5 A50N000000T00500000002C00T5000 CHoRaOnBo0BARAHE00CAN0 30 08a00e000055S o
3) 9x*—49

e



Pa3ioxKUTh HA MHOMKHTETH:
1) 22— —12x=x(.............. )=

x’-}-x—ﬁ
1) e | R TR
¥+ x—6=0 x*—x—12=0
xl'g—_‘ ................................. X T e
X T ersrssnns 3 G = cceannsee X1=. .. ... s Xpg=_ ...

2
2) x +3x—2§=

O L
x*48x—2b=0 24— 2x—x*=0
x“;—-— ................................. xl.ﬂ_ .................................
Xy = ciasnsaas 3 9™ cassssran Xy=eeiiiinn s Xg=.eeiianns
YIpOCTHTL:

2 1 2 1

1 = — — —
) x’—x—30+6—x C-... ). .. ) x*—6 (... Youennnnn | B
2) 4x*—9 _ 2x43

K X 12 Ao B e

IIyetes X, B X; — KOPDHH ypaBHEHHA x"’—l—\Ex —4=0. He Boiunciaad
KOpHe# 3TOro ypaBHEeHHS, HAWTH:

1 1
1) 4o 2) x4
1 2
Ilo Teopeme, obpaTHO¥ Teopeme Bmera, HaxoguM: X, X, = —\fi.'_,
X, -x,= —4.
1 1 x,+x .
R

“hE T A50m00e00006000000000000006000000NCO00NCO0PRC00E0CO 0006 CE000



@

BanucaTe IPHBEJEHHOe KBANPATHOE YDABHEHHME, KOPHH KOTOPOro
X, H X

1) x,= —8, x,=0,5; 2) 2,=—3, H=—13;
3) I1=%, x3=1%; 4) x1=3V§, x2=—V§.
OrBeT. 1) ..o, )
3) 4)
IlogGopoM HANTH KOPHU YPABHEHHA:
1) 22— 20x+4+19=0: x;= ......... Xg=— ieaitu.--
2) x*438x+4+37=0: x,=......... 3= cocecoooe
3) x4+ 5xr—14=0: x;=...0..... Xg= ernrnn..
4) X¥*—4x—21=0: ;= -ceu.-n. Xy rereaaes
Pasnoure Ha MHOMUTEIM KBaJPaTHBIH TPEX4JeH:
1) 2 2o — I e e
2) —xX*4Bx4+24=—(............... DS cccmcrromnnanemma e e
B) 2x® B — L 2 e s
CoxrpaTuts Apobb:
1 2x* —15x+4 17
vy
2) x*—12x+35
B =2 iiiiiieeerereenieerecnieneneensionnenssnaneansnnieanns R
2x2—15x4+7=0 2x* 4+ 9x—5=0
xl B == tresssrernssssrarsransanssasranse x1 2T sressssstasasssressarrrsaaneanas
= errnnnn. Xg=rivrinn. Xy = erernn, X,= 4



. ¥YpasHeHHMH, CBOAAIIHECT
K KBaJpaTHBIM

vanrpanes ; .... ] ........ [ ......... Mn-cn=an: Poonaooeed ecasrinay Brotneeaes Neommanned FE (eoacnnd Yercreand R Boeerannnd P Ty PR beee

1 3anoJHUTL NPONMYCKH:

1) x*= (... )% 2) 2*=(....)% 3) F=(.... ).
2 PemuTh ypABHEHHE:
1) x*=49. 2) ¥*=—4.
OTBeT. ... ..o, OTBET. .....oooiiiiiiiiiiiiiiiiiann.
3) ¥*=0. 4) ¥*=8.
OrBer. ... OTBET. ..o,

3 Pemurs KBaJpaTHOE ypaBHEHHE:

1) 8y°+ 14y —5=0, 2) —224-11t—12=0,
A= 0oconc00000000000000000009065000C t 2=
Y= .. . . ..... YYo= ... ... t1= ......... t3= .........

4  Pemurth OMKBajJpaTHOE ypPaBHEHHE:
1) #*—29x*4+100=0; 2) x* —15x*—16=0.
’ 1) Iyere x*=¢. Torga ypaBHenue npumer pug: t*— 294+ 100=0.
Kopuu sroro ypaBHenusi: t;,—4, t,=25.

VpaBHEHHE X' =4 UMEET KODHH Xy 3= .......c..coouriuneneenaannennnnns.
Ypasuenne x* =25 MMEET KOPHH  Xg4== ......oorvrivrernensnnenniinnisnnns
OTBeT. X3 0= ............coonn.. X 4T eeiieeiiirteeraraanneaaaaaanean
2) IycTs xi=1, TOrJja JlJaHHOe ypaBHeHHe OpPHMeT BHA: . .. ...
Kopuu sroro ypasHeHumsa:t, = .. .. .... b= e

VpaBuenue x>—

VDABHEHME X7== . .
OrBer. ... 4
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T*

irun, 8w,

28 x 1

4_

Pemurs ABHEHH = .
yp ¢ 4+x—12 x+4 " x-—3

28 _x 1
The =it et E—3#0
28=x(x—3)+x1-4,
x1.2= xl= ............... Ig: ............... =
IIposepka:

1) x= —4 — NOCTOPOHHHMN KOPEHb, TAK KaK IpDH x = — 4 3HaAMeHa-
TeJM HepBO# M BTOpoM Apobell JaHHOro ypaBHeHHdA obpawmaioTcid B
HYJIb,

2) IIpu x =6 pannoe ypaBHeHHe ofpanjaercda B BepHOE YHCJIOBOE pa-
28 6 1

62+6—12=5+4+6—3 ’
Orser. x=6. q

BEHCTBO

x 10

PemuTh ypaBHEHHE e Sl S

3 x 10

pop- S W - |( .............. ) ( .)#0
EBIED 0otco0n 0 0Ea0000850na0e0000mEOREDRm
T3 mocccosconeeoos b ABES concioosaan 0o
Ilposepka:

T11) 359000 SO DG BB an AR S K o A O R AN EAC eI GGG
) T S B P T PP
OTBET. .....covovvieaniinniceiinnen @ Q

Pemnuts ypasHenme (x4 2)' 4 (x+2)° —12=0.
Ilyers (x4 2)°=1, Torga gaHHOe ypaBHEHHWEe 3amMUINETCH B BHJE:



1) (x+2)= oo

PemuTs ypaBHeHHE:
1) x*4+2x*—24—0,

2) (xF2)2== oo

Penrenyie 3ajgay4 ¢ IMOMOIILIO
KBaJApPATHBIX ypaBHEHHUH

Sanucars ¢ NOMOINEBH BCEBO3MOXKHBIX PABEHCTE COOTHOILUEHHE MeXY

X H Y, eCiH:

1) x Bonpme y Ha 2:

X—Y=2, cceniiiaiisy aees

2) x meHbIIe y Ha 5:



2

3anoaauTs TAGJIMIBI:

1)
Cregyiomee
HartypaneHoe 3a HHM IIpoussejenue
YHCJIO HATYpPAaJbHOE ITUX YHCES
HHCJIO
n n+1 n{n+1)
3x
n—+3x
2) Crnepywimee
Yernoe IIpousBefieune
3a HHM
qHCIO 2THX YHCEel
YEeTHOC YHCJIO
xX
6n
x—6n

OpHa cTOpPOHa NPSIMOYTrOJLHHUKA X CM, Jpyras — Ha 5 cm Doabmie.
3anucaThe BBIPAXKeHHEe IS HAXOMKIeHMUA:

1) nepuMeTpa STOr0 HNPAMOYTOJBHHKAL cocasercvraanvnioassnassniossnsess )

2) nnomagy 3TOT0 NPAMOYIOABHHKAD «.vene.. 0060A0CE0C000000
BanoJHUTs TAGIKIY, €CIM U3BECTHO, YTO TEJO JBHMMKETCH pPaBHOMED-

HO M NPAMOJIMHEHHO CO CKOPOCTHIO U KM/4Y ¥ 3a { 4 IPOXOAHUT OYTh
8 KM:

Nor/ol 1 2 3 4 5 6 7 8
v 4 15 2,5 75 x
t 0,1 8 x & %
8 0,4 640 90 x 18 100 x

Opun paGoumii MOKeT HU3roTOBHTbL A meranei 3a 6 4, gpyroi pa6o-
yuit A jgeraneil MOMKeT UBTOTOBHWTHL 3a 4 4. BripasuTh uepes A
NPOM3BOJUTENBHOCTE TPVJA:

1) nepeoro padodero: ............... s

2) BTOpPOro padouero: ................ :

3) npH coemecTHO# paboTe MepBOro W BTOPOTO padoUHX:.
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6

Katep fBHKETCA MO pEKe OT OJHOW IPHUCTAHH O ADPYTOM MO TEUEHHIO
peKH, a 3aTeM BodBpallaeTca o6paTHo. 3aNOJMHHTE TAGIMIY, VUHUTHI-
Baf, YTO CKOPOCTE TeYeHUA PeKH 2 KM/u.

Ne | Pacctos- |Cropocts |[Ckopocts | Bpemsi |Cxopocrs| Bpems
n/u|Hue Mex- | karepa KarTepa JBHXKE- Karepa | ABHXe-
Iy OpHC- | B CTOSA- |IIO Tede- | HUA [0 | MPOTHB |HUS IIpO-
TAHSAMH |4Yell BOJe| HUIO Teue- Te4YeHHs |THB Teue-
(k™) (xM/4) (k™M /uq) Huo (4) | (km/49) | #Hag (4)
1 48 10 12 4 8 6
2 14 b
3 35 x
4 x 3
IIycre P — NpoM3BOgMTENLHOCTH TPyHAa, A — ofwem Beell Bbl-

nojiHeHHoM paboTel, { — Bpems BbilOJHeHus paboTei. Bbipasutsb

KaxXJayro u3 BequuumH A, P u { uepe3 jBe apyrue.

[TpouseoguTebHOCTH TPYAA IepBoro pabouero a geraneil B 4ac, BTO-
poro — b perane#t B uac. [IpoussogurenbnocTs Tpyjaa paboyux npu

COBMeCTHOH paboTte . IlepBeiit pabounit A jgerajiell U3rOTOBUT

3a ..., YacoeR, BTOPo# paboumii A merajeii USrOTOBHT 3a qacoB;
Ipd coBMecTHOH pabore A jgerasein oba pabouux HIroToBAT

HaliTu gBa mocnefoBaTeNbLHEIX HATYPAJBHBIX YETHRIX YHCJIA, IPOU3-
BeJleHHe KOTOPBIX paBHO 168. 3anoNHUB TPONYCKH, COCTABHTH ypaB-
HEHUe II0 YCJIOBHIO 3aJaYHd M PElIUTh €ero.

HYCTL X — IIepBOe MCKOMOE HATypaJbHOE 4YeTHOe 4YHCJI0, Torga ----- —
BTOpPOE€ MCKOMOE YeTHOe 4YHCJIO. Taxk kak OpPOM3BEJJEHUE ITUX YHCEJ

paBHo 168, MOXXHO CcOCTABUTHL ypaBHEHHE:
PemiumM aT0 ypaBHeHHe:

x2= ........................... -



10

11

12

Ilepumerp npsmoyroasHMka paBeH 62 cm, a ero miomwajb paBHA
238 cm’, HajiiTi CTODOHBI IPAMOYTOJbHAKA. BaIOJHUB MPONYCKH,
COCTABHTL ypaBHeHHe 0 YCJIOBHK 3ajJadH H pPellHUThL ero.

IIyeTs X cM — ZJIHHA NPAMOYrOJbHHMKA; TAK KaK TNOJyIepumeTp

NpAMOYTOJbHHKA paBeH..... CM, TO €ro IHPHHA paBHA ..... CM.
3Has, YTO IIOmMAAb NPAMOYroibHHKa 238 cm’, MOKHO 3anmucaTh

VYpaBHeHHE:. ... ..
Pemnm NOoNy4Y€eHHOE YypaBHEHHE:

Oreetr. 17 cm u 14 cm. (]

IMacca)kxMpcKHi moes]; NPOXOAHT B Yac HA 3 KM MeHbIIe, 4YeM CKO-
peiii moesn. PaccrosHue B 810 KM CKOphIM moe3[ NPOXOAWUT Ha
4,5 yaca OwicTpee, yeM naccakupckuii. HaliTH cKopocTH maccaXup-
CKOI'0 B CKOpOro mnoesfoB. [lns pemeHusA 3ajJavd BHECTH HEJNOCTal-
mye AaHHBIe B TAOmMHALY.

v (km/4) s (xm) t (4)
ITaccamupcrui
noesj * e 711 na 4,5 4
CKopBIi moesp 810 | (ﬁo.nmne,

MEeHbILe)

} CocTaBUM W pelIHM ypaBHEHHe:

)

Otser. 60 KM/9 ® .... XM/ /4. 4
OzHa U3 CTOPOH IPAMOYTOJNLHUKA HA 2 CM MeHBIIe CTOPOHLI KBajpa-

Ta, a Apyrad — Ha 4 ¢cM Gosblue CTOPOHBI TOTO 3Ke KBajgparta. HadTu
CTOPOHY KBAaJpaTa, €cJH IJIOIAajb IpAMOyroasHuKa pasBHa 40 cm”.

(0] 4: T OO0 OCAEOORAOET 0BROAGONHOINEERREE 4



13

PaGoras BMecTe, fiRoe paGouux 3a yac MsroTaBiauBawT 30 reTanei.
IlepBriit paboumit uarorarnusBaer 60 geraneit Ha 3 uaca OGwicTpee
Broporo. CKONBKO ferajieil B 4ac M3rOTABIAMBAET KaskAbIi pabouwmit?

} IIycrs I pabounit uarorasausaer B yac x gerane#. Torga I1 paGouni

3a YaC HBrOTABAMUBAET (.............. ) pAeraneii. Ha wuarorosienue
60 peraneii I paGoumit TpaTHT..... yaca, a II pabounit — ..... =aca.

Tar xak Ha maroroejeHHe 60 gerameist I paBoumit Tpatur Ha 3 u
MeHbmIe, gem II, TO MOMHO 3aIMCATL YpaBHEHHE:

Otser. 20 u 10 pgeraneér B uac. q

14  PaccrosHme B 20 KM BeJOCHIEHCT IPEOJOJes] Ha 3 4 OnicTpee memie-

Xoga. Haiitu ux CKOpOCTH, €CJIM H3BECTHO, UTO 34 4YacC BeJIOCHIeqHCT
npeogoleBaeT Ha 2 KM GOJII:]I[B, YeM IIemexog 3a IIBa 4Haca.

OrBer. ......... <]

MacTep ¥ yYeHHK 3a 4 Yaca coBMecTHON paboThl usrororuau 96 pme-
ranedi. CKOJBKO ferajiel B 4Yac M3rOTaBIMBAET MAaCTep, €C/JiM Ha
KaXAYI0 JeTalb OH TPATHUT Ha 12 MUHYT MEHbIIE, YeM YYEHHK?

15



PellieHue npocTeliimx CHCTEM,

COJEPRANMX YPABHEHHE BTOPOH CTEeNeHH

1

2

3

4

5

) 1 {x+y= ...................... , 2){ .............................. :

©

Briscuurb, obpamaer a4 napa yucen x = — 2, y =3 ypasHeHue (3a-
nmHucaTh «Ja» HJIH (HET’) B BEpPHOE€ YHCJJIOBO€ PDaBEHCTBO:

1) 2x—y=—T7 ..., 2) —3x+4+2y=10.....
3) S+y*—10=0. . 4) xy—3+y*=0.....

BrinucaTs HOMED TOH Hapsbl YHCEN, KOTOpasd ABIAETCA pelleHueM CH-

. { x+42y=0,

CTeMbl YpaBHEHHH
—x4y=3:

1) x=1, y=—1; 2) x=2, y=1;
3) x=6, y=— —3; 4) x=—2, y=1.
Orser...............
CocTaBUThL CHCTEMY ABYX YPABHEHHI ¢ ABYMSH HEH3BECTHHIMH, pelle-
HHEM KOTOpPOH fABJAAETCA mapa gucen x= —3, y=2.

H3 panHOro ypaBHEeHHMs BEIDA3HTh CHavaja x 4epe3 y, 3aTeM y de-
pe3 x. 3anoJHUTL TabamMILy:

li\/an ST Bmgz;;zzm;e x Bugz;::gu;e y
1 x—y=38 x=3-+y y=x—3

2 2x+y=1

3 xy—x—3=0

4 S +y=>5

Pemuth cmocoboM nOACTAHOBKH CHCTEMY JMHEHHBIX ypaBHEHHIL:

1) {2x—y=8, EE viirieeniisanaenraarnasenanneerersraaatansantennns R
3x—4y=7,



2 ete=0 _
x+2y=2, x= _

Oreer.

Pemure cucremy ypaBHeHH:

D [(x+y+1=0, 2) [ 4+y*=29,
xz—y-——-13; 2x+y—1=0.
1) Bripaxenne x= —y— 1 U3 TDepBOT0 YpPABHEHUS MOJACTABHM BO

BTOpoe ypasBHeHHe (—y— 1) —y=13 u pemum ero

Orser. (3; —4), (—4; 3).
2) U3 BToporo ypaBHeHHA HAXOJUM Y= ........... . BeIpamenue y
Jepes X INOJCTABHM B IEePBOE ypaBHEHHE

Orser. (—2;5); (2,8; —4,6).
YcTHO HAMTH pelleHde CHCTEMBI W 3aMMCaTh OTBETI

1) [x+y=5, 2) {x+y:1,
xy=4; xy=—12.

Orser. 1) (.....; Y, (... 3 D ) I U T (R . B

Pemurh cHCTEMY:

L v i T O
x+y=10; xy= —30;

1) Bannmem nepsoe ypaBHeHue cucreMbl B BuJe (x —y) (x+y)=20
¥ IOJCTAaBHM B Hero w3 Broporo ypaBHeHus x-+y=—10. Ioayunm

x—y=17.

(x—y)-10=20, orryga x—y=

Hrag: (x—y=....., .... . R R S S
x4+ y=10;
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Pernas mocjaegHIO CHCTEMY CIOCOOOM CIOMEHHA, MOJYYHM X = -

y= 00
OTser.

2) CnoKuB MOYJEHHO IepBOe ypaBHEHHMEe M ypaBHEHHe, NOJYyYeHHOoe
M3 BTOPOrc yMHO:XeHHeM ofeHMx ero yacted Ha 2, NOJY4YHM:

x2+y2+2xy=61—60 HJIH (I-I-y}z:l, OTEyJa x_}_y:il.

Ecmu x+y=1, 10 y= c Ecnu x+y=—1, To y= .
HopcraBuB 9TO BEIPaXeHHE ITogcTaBHB 3TO BhIpa)ceHHe
BMECTO { BO BTOpOe ypaBHEHHE BMECTO [ BO BTOpPOE ypaBHeHHe
HCXOJHOH CHCTEMEI, IIOJIyYHM: HCXOAHOH CHCTeMBl, MOJIYUHM:
x( ) = —30.

Pemnm sTo ypasmenue: Pemium sTOo ypaBHeHMe:

Orser. (—5;6); (6; —5); (5; —6); (—6;5).

3) yers \ff:m, '\/E:n, TOrja X— N — M JAaHHYIO
CHCTEMY MOMHO 3anMcaTh B BHJe { =1l
=17.

Pemum 9Ty CHCTEMY, 3anHcap BTOpOC YpaBHEHHWe B BHIE

( ). ( )=17. IloacraBusB cwga m—n=1, noay4umm:
m-+4-n= . Pemas cucremy

m-—+4n= -

m—n= ,

HAXOQUM m = y Re=
Orcroga x= y Y= .
OTger.

HaiiTu KareTbl IPAMOYTIOJBHOI'0O TPEYTOJbHHKA, €CJIH U3BECTHO, YTO
OMMH M3 HHUX Ha 7 cM OoJibllle Jpyroro, a THIOTEHY3a 3TOTO Tpe-
yroJpHHKa paBHa 13 cwm.
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’ Ilyers x cm — GoabLuMii KaTeT, ¥ ¢M — MeHbmu# kaTteT. Ilo yeio-

BHMIO 38J8YH ...........= 7. CorxacHo Teopeme Ilmucdaropa: .........

Pemenue zagayy CBOJAMUTCA K DELIEHHK) CHUCTEMBI {

Pemmenne cucreMbl ypaBHeHHI:

Orser. 5 cm 1 12 cm. <}

@

10  PewmnTs cHCTeMy ypaBHEHHN:
1) [y—2x=9, 2){4x—y+1--=o, 3){x3—y2=——24,
x*4 2y =14; 2+ xy+y*=13;



V Ksaaparuunasn
enasa (PYHKIM A

Onpenexenue
KBaJpaTHYHOH (QYyHKIHH

1 @Dyuxuma sagana popMmyncH y= —2x -} 3. 3anoJHHUTE OPONYCKH:
1
Dy@= ... . y()= ... y(—2)= ... .. y(5)= ........
2) y=1 opu x= . ...
y=0 nopu x= .. .. ..
2 Qysknua y (x) sagana rabammein:
&5 —4 | -3 | -2 —1 0 1 2 3 4
y 16 9 4 1 0 1 4 9 16
3amoJMHUTL TIPONYCKH:
D y(—3)= ......... IR (V) s y(d)= .........
2) y=9 npm x= ......... Bl 8= nooscoonc
y=1 opm x= ......... M X= ......... y=0 opu x= ... .....
3 Pymxuma y(x) sagaHa rpaduKkoM. BATOXHWUTE NPOMYCKM:
YA
\ 4
of 1 \_ x

91



eeee Yy (O0)= __....... y(®)=
........ y(—3)= .........y(—9)
........ y(—8)= ........ . y(9)=
......... : y= —3 npu x
.............. 3 y=0 mpm ... . ...

BrigscauTh, ABAAIOTCA JM yKasaHHble B Tabaune GyHKIHH KBajgpa-
THYHEIMH, 3allHCAaB B €€ NYCTHIX KJETKaX OTBEeT CJIOBAMM «Jla» HIH

«HEeT»:

=X |ly=x+Yy=2—
y=7ly=x+_jy=2"—x

y=f+J y=

=—x*+1

y=2x+43

=-;—x2—5x+3

Ia

PyHKIUA 3agana GOpMYyJoH y=x2—3x+4. BHIACHUTE, IPAHAJJIE-
AT JM rpad@uKy 5TOM QYHKIWHA TOYKH, YKazaHHele B Tabuune (oT-
BeT 3alHCATh B €e MNYCTHIX KJIeTKAX C IIOMONIbLI0 CJIOB «JIa» HIH

«HET»):
. ; : . . . 1,23\ |/ _1.23
0:4) [(— 12| G4 |(—40) 540 [(-6:58) (535) |(—5:5)
HET
3anucaTh B NYCTHIX KJAETKAX TAGMMOEL Te w3 umcen —3, —2, 0, 1,

4, KOTOpBIe SIBJIAIOTCA HYJAMH KBAJPATHYHON (YHKIUH:

Kragparuunas
byHKnUa

y=x*+x

y=x*4x—2

y=x*43x

y=x"—3x—4

Hymn pyHxnun
cpeld JaHHBIX
HHCea
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10

@®yskuua 3agasa ¢opmynoit y=3x’—x+ 1. Banoauurs Tabammy:

x 0 —2 4 3

—5 | 6

1

1
3 2

y

81

Ecau x, ¥ X, — KOpHM ypaBHenus X +px+g=0, 10
x,+x=—p, %°%,=4q.

VkazaHHele B Tabaune 4Kcaa X; ¥ X, — HYJH KBAAPATHUHONH DYyHK-
uum y = x* -+ px 4 ¢. 3anoNHATE TPONYCKHU B TaGNHIle COOTBETCTBYIO-

UMK 3HAYeHUAMH P M g

x,=0 x=1 x,=—3 x,=—4
x,= —1 L= Xs=—2 X,= —3

3anucaThk B TYCTHIX KJIeTKAaX TAaGJHIbI KOOPJHHATE TOYEK Iepecede-

HUA rpa@UMKOB JaHHBIX (QyHKI[HE:

Hanusie | y—o*—4x+4 |y=x"—2x—8
PyHK- x* 19

o | Y=4x—8 =5—r+

y=2x*—3x+4
y=2'—x+T

y=3x*+x45
y=5x4+Tr-3

Koopau-
HATBI
obmmx
TOUEeK
rpagpm-
KOB 9THX
QyHRIHE

(65 16)
(2; 0)

2
HJaunl QyHrmuM y= %— —

y=1+4x" y=4x>—12x+49.

x+1

3, y=1—38x, y=2*—x*+x, y= -

x

1) Nog4epKHYTH TEe M3 HHUX, KOTODPBIE ABIAKTCH KBAJPATHYHBIMH.

2) HajdiTm Hysnm KasKJoH M3 KBaJpaTUYHBIX GQyHKIWMA.

3) Hajitu y(—2) gag KaxXmod K3 KBAJPATHYHBIX (QYHKI[UIA.
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4) Jnsa ka0l U3 KBAAPATHYHLIX QYHKIMWH HAWUTH Te 3HAYEHHSA X,
TIp¥ KOTODPHIX IJ=1.

HaiiTn 3Hauecnme a, mMpu KoTopoMm rpadwku GyHKLHi y=6x>— 2x
n y=a—9x mepecekalTca B TOYKe ¢ abcuuccoit x=— .

OyHrIUA
y=x

PysKuua 3agaHa GopMyJaoi y=x’. BaNOJIHATH NPONYCKH:
Y@= ... yOd)=.. ... . ... y(—0)=............

y(P%):_ y(0,3)= y(—1D=...........

BhIACHHTS, IPUEAJIEKUT MU rpaduxky QYHKOMM y—X yKasaHHASA
TOYKa (OTBET 3allMCATh CJOBOM <Jla» HJIH <HET»):

1) A (9; —81) 2) B(—981;3) C(15; 27); 9 D(—0,1; —0,01).

Orger. 1) .. 2) 3) _ 4)

Ha pucyuke ganer Touxkn A u B.

locrpouTs TOYKH:
. vA

1) A’ m B/, cuMMeTpUUHBIe
JAaHHBIM TOYKaM A u B ornocH-
reabHo ocH Oy, M 3alMCaTh WX A

KoopauHaTel: A’ ( L8 oo F

B’ ( : ) ;
2) A” u B”, caMMeTpHYHbBIE

JaHHBIM TOYKaM A u B oTHOCH-
TeabHo ocu Ox, H 3aNMCAThL UX B

KoopauHaTei: A7 ( 3 );

B'(.....y ... )
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3) A” u B”, cAMMeTpHYHBIe JAHHEIM TO4YKaM A M B oTHOCHUTeNBLHO

Hadgana KOODAHMHAT, M 3amyMcaTh MX KoopgmHaTtbl: A (..... B cossc );

e e s

Touka A 3ajgasa cBoMMH KoopauHatamu. Touka B cmMMeTpuuHA
Touke A orHOcHTeneHO ocu Oy. Touka C cumMmeTpndHa A OTHOCH-
TeabHo ocu Ox. Touka D cumMmmeTpu4yHa A OTHOCHTEIBHO Hadajia Ko-
ODZHWHAT. 3aTONHHTH TabIUIY:

KoopaueaTsl e . ) L .
TouKH A (—=1;2) | (0; —3) (2; 4) 3; —5) I( )
KoopauHaTsI (—2: 4)
Touku B ’
Koopaunarsi La
Touku C (2; —4)
KoopguHaTh e
TourH D (—2; —4)

Brinucats KOODEHMHATHI TOH M3 TOYEK, KOTOpasd IPHHANIEKHT Ipa-
2
Guxy dpyuxnum y=x" (... B oo ).

Hcmose3ya PHCYHOK, BLISCHUTE, ABJAeTCHA JA QYHKOHEA ¥ =x° BO3-
pacTaplneid Ha NMPOMEeXYTKAX, YKa3aHHBIX B Tabauile (oTBeT 3amm-
caTk B COOTBETCTRYIOIHX KJIETKAX TAGMHMILI ¢ MOMOIOBIO CJIOB «Ja»
HIH <HEeT» ):

(—2; —1) HEeT )
[—3; 1] ==
[2; 3] /
[0; 2,5] y(=2)
(—2; 3)
hK_y(—_U
-2-1 o x
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Ha rpaduxke pyuxuuu y:xz, u300pa’keHHOM Ha PHCYHKe, HAWTH
y (xy), ¥ (x5), ¥ (x3), y (x,). CpaBHUTH 3HAYEHHS APTYMEHTOB: X, ' X,,
Xg:..: x;. CPaBHMTE COOTBETCTBYIOIIME 3HAWEHHUA PyHKIMA: ¥ (x;) . 'y (x5),

y(xg) .y (xy).

Ly

14

L 1

=i

3

L] :
X =i X3

wY

.
+
X3 X4

3anoNHATE NPOOYCKH B IPeAJIOKEeHUIX:

1) dyukuua y=x* aBiasderca ...
2) ®yuknua y—x° asngerca ... ...

Ha npomexyrtke x =0.
. Ha npomexkyTkKe x<_0.

C IHOMOLIbK) PUCYHKA BBLIINIOJHHUTDL HeOﬁXOAHMH& HOCTpPOeHMA U 3aI10JI-
HHUTH TPONYCKH CJOBaMH «BbIIIEe», ¢HUXKXe», ¢«MEHLBIIE», «0onkpIIes.

1) Ipu —5<<x<< — 3,5 Tou-
kM mapaboner y=x> aexar

............... TO4YeK MpAMOH
y=29, cneposatenbHO, IIpH
—b<x< — 3,5 3HadeHHHA

byskuun y=x> . ... ...
3HAYEeHMH (QYHEIMEA y=29.

2) Ippn —1<<x<<2 TOYKM
napabonsl y=x> Jexar

............... TOYEK MpAMOH
y=9, cuegoBaTeNbHO, IIPH
— 1 << x<C2 sHaveHuda QyHK-

T 3HAa-
yeHHH QyHKDuUM y=9.

YA y=x?
y=9

5 -35 -1 [0 2

1-_

)

BrisicHuTB, ABAAETCA JM TOYKa A (cM. TabaMmy) TOYKOM nepecede-
HuA napabosabl ¥ =x® ¥ COOTBETCTBYIOWEH MPAMOIi, 3ANMCAB B HHIK-
HEH CTPOKe TAOJIHIBI CJIOBO «JA» HMJIH «HET».
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11

Ipamasn y=x—1 |y=—2x+8 | y=38x+44 y:%—l
Touka A (2; 1) (—3;9) (4; 16) (1; 1)
Orser aa

OTMeTHTh Ha PHUCYHKE H BBIIHCATD:

1) abcnuccnl x, ¥ X, TOYeK IepecedeHHs rpaduKoB QYHKIMHE y— x°
H y=4;

2) rakoi-HubYyb OTPe30K HA ocu Ox, COOTBETCTBYWIUNA TeM 3HAYe-
HMAM apryMeHTa, IPM KOTODHIX rpadukK (GpyHKIMH y=x> pacmoJo-
JKeH: a) BepIIEe NMpAMOM Yy=4, 6) HHKe NpaMoH y=—4;

3) KakoH-HUOYJAb OTpPesoK

Ha ocu Ox, COOTBETCTBYIOIHH

TéM 3HAa4YeHHAM aprymMmeHra, vA 2
MNpPH KOTOPLIX 3HAYEHUA QPYyHK- RS
umu y = x° Gonbine 3HAUCHM I
byaxnuu y—4.
Orger. 1) x;=
Iz—— ---------
y=4
2)a)[..... 2 ]
) a) [ ] -
6) [ --.-- 3 oocon 1;
H[---. B oo 1. 14
o 1 x

Hcoonkaysa pUCYHOK K Npeblgylied 3ajade, BLIACHHUTL, JIEKAT JIM
BHIIIE NPAMOH y=4 BCe TOYKHM napaboibl y= x°, npHHAATeKaAMHE
COOTBETCTBYIOIlEMY NpoMexRYTKY. OTBeT («Zja» HMJIH <HET») 3alHCATH
B HHMKHeH CTpoKe TabaMIibi:

(—5:3)| (15 (=32 (V50| (—4 —2V2) | (—4;V3)| (V10 —1; 3)

HeT

BamoNHUTL TPONYCKH:
1) Touxka A(3; a) npuHAANEKUT TpaduKy QGYHKOUM y=x" 0OpH
a= .. .....-

2) Touka B(a; 11) npunajnexur rpaduky QyHKUMH y=x° NHpH
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Hcnonp3dysi pUCyHKH, HAWTH BCe 3HAYEHHSHA X, IPH KOTOPBIX TOYKH
rpaduKa QYHKIHH Yy=2X" yJIOBJIETBODSIOT YCIOBUSIM:

1) 2) 3)
yl ) W—— YA y=x2
e
&
= |x| )
. 1| y=|x| 1|
0 -10| 1 x 1 x

13*%

1) nmexxar Bhime npsamol y=1:

2) npunajiexar rpabury y=x|:
3) mexxaT HHMXKe TIPAMOH y=Xx:

@

Ha opgHOM pHCYHKe DOCTPOHTH rpadukn QyHKIHE y=x2 H
y="5x—6. HaiiTu KOOpJMHATE TOYEeK IepecedeHHsl rpadUKOB 3THX
GyHKOH#A ¥ u300pasuTh HA ocH Ox Kako#H-HHOYAh OTPE30K, COOTBET-
CTBYIOIIMI TEM 3HAYEHHAM apryMeHTa, IIPH KOTOPBIX:

1) sHaueHus QYHKIHH ¥ = x° GoJblle 3HaYeHHH QYHKIHN § = 5x — 6;
2) sHaueHHsA PYHKUHH y=— X’ MeHbIIe SHAYeHHH QYHRIHH y=—bx— 6.

YA

uy
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DyHruuA
e

1 BrruucanTs:

DS = . D(-23)=

1\2
8) B(—6)'=___ ... 9 —4+(3)=
1 3
5) —=(—5)*= _2 3V _
) 2( ) . . 6) 3( 2)"
2 TlocTpouTh JAMHHH, CHMMETPHYHLIE ZAHHBIM OTHOCHTEJALHO ocH Oy.
YA YA
1 N
0] \ a5
=1
11
10| 1 x .

3 ITocTpouTh JHHHHK, CUMMETPMUYHEIE JAHHBIM OTHOCHTEJBHO ocu Ox.

yA \ YA

1+

[
[y
a4
%Y
o
(=1
=
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4 C momompi0 rpapuka QYHKIHHA Sall0JHHUTH IPOIYCKH.
1) y4l 2) YA
0

wY

~—
o
=Y

/ \

1) ®yHKOUA BO3pACTAET MPH X,
¢dyHrOUA yOBIBAET TPH ... ...........
2) OyHKOHMA BO3PACTACT HPH ... ......coieeeeninnnnnn

pyEKIMA yOBIBAEGT MPH ... ... .. ... .....cooiiiiiiei...

5 HUcnonb3yda rpadHKH JaHHEIX yA
G VHKIMKA, HAUTH 3HAYEHUA ap- y=x2
ryMeHTa, IPH KOTOPLIX:

1) sHavenna QyHKouH Y= x°
u y=4x—3 paBHBHI; \

4.1:._3

Otrset. X, = ey \

Xg=

\‘"“H-..‘__ =

2) 3HaveHnA QYHKUMH Y= x*
MeHbIle 3HAYE€HHH GYHKIHA
y=4x—3.

=Y

[

Otreer. (.....5 ..... ). 0

@ g

6 BriAcHEB, NPHHALJEXKAT JH JaHHBIe B TA0IHIE TOYKH rpaduky QyHK-
nuu y= — 3x°, 3anucaTh B HUXHEH CTPOKe 5TOH TAaGIHIBI CJIOBO
«Ja» UIH <HEeT».

(V3;—9)| (V2:6) |(8; —27)| (11; —163)| (\V6;18) | (—9; 243)

aa
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7 Jane napa6osia u npavas. OnpefenuTh HaIpaBIeHHe BETBeH napa-
Oonbl, 3amMcaB B TPETheH CTPOKe TalJMIEBI CJI0BO <BBEpPX» HJIH
«BHU3». BBIICHUTH, IepeceKkaeT Jiu napaGosia IpAMY0, ¥ 3alIHCATH
B HEJKHEH CTDOKE CJOBO «Ja» MJH «HET».

9.2 9.3 1 . )
Ilapaboua y=3x y=—2x y=gx y=—7x
1 1
IIpamas y=>5 y=5 =—=7 y=—2
Hal:f.pan.rlenne B
BeTBel mapabokr
Hanugue obmmx
Toyex y napabo- HeT
JIBI B TIPAMOH
8 3anoJIHATh POIYCKH:
1) I'padux dbyuxnun y=4x® nonygaercs rpaduka
byuknuu y=x> or ocu ... BIOAL OCH . . B ..... pas(a).
g
2) I'padur GyHKIHMHE yzgx‘ TONYYACTCH - oeooensins cenis rpaduka
hyHKOHA y:x2 K OCH BJIOJIE OCH . B . pas(a).
3) 'padux dyHKUMH Y= ——%xz CHMMeTpUYeH rpadurKy QyHKIWHA
OTHOCHTEJIBHO OCH 5
9 PyHkuuda, rpadHK KOTOPOH CHMMETpHYeH OTHOCHUTENbHO ocum Ox
rpabury OGyHKUHH y:%xz, 3ajaercsi Gopmysioi _ c
10 @yuxkuus y—=ax’ sajgaHa rpagHKOM.
a) 6)
YA
} -
1 X
y=ax?
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11

12

13

1) Ha xamJgoM H3 pUCYHKOB 00BeCTH IBeTHBHIM KapaHJAIIOM TV
gacTh rpaduka, rjae GQyHKDUS Bo3pacTraeT, a Ha ocu Ox obBectu co-
OTBETCTBYIOLIHE 3HAYEHHHA apryMeHTa.

2) CpasHuTh 3HaYeHUA KoddHIMEHTa ¢ C HYJEM.

Orser. a) a: :0; 6) a: :0.

3) CpaBHUTL 3HAUEHHS |a| C eIUHHIEH.
Orger. a) |ali:1; 6) lal: 1.

Hauer QyHKUIMH:
y=0,1x% y= —10x%,

y=—\2x% y=1,52%
y=—x,

IToguepkHYTh QYHKIIHH, BO3-
pacrapmue npu x < 0.

Hecrnone3yd rpapuk QyHKIHHA
y=4x®, HaliTH BHAueHHA X,
nNpH KOTOPBIX:

1) y<d; 2) y<y:
3) y=9; 4) y>1.

1) y<4 npm

2) ysé% npH

3) y=9 npn

4) y=>1 npu

YA
g-..

=Y

3anucaTrs B HHMKHeH CTpoOKe 1'36:1}11151 KOOpAHMHATLI TOYEK nepecede-

HuA napabonsr B npaMmoi.

IMTapaGona y=22 y= —38x* y=5x y= —3x°
IIpamas y=0 y=x y=3x—4 | y=4x+1
KoopausnaTsl
TOYEK Iepece- (10’ 0) g
yeHHs napabo- ( N
JibI H TOPAMOH 3 2
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Hoctpours rpadpuru GyHk- vh
ouit yz-::—x2 " yzx—i—l-;—
H ¢ HX T[OMOINLIO BhifiC-

HUTL, OPH KAKHX 3HAYEHH-
AX X 3HAUYEeHHA OQYHKIHAH

1 -
y=5 x* Gosbure sHAUEHMH

GyHKIHA y=r+1%.

vy

15 HaiiTu 3HauYeHne @, IpH KOTOpoM napaboja y=ax’ ¥ gaHHASA TpSH-
Masi IepecexaloTcss B TOYKe ¢ abcuuccoit x,. 3alOIHATE TYCTHIE

KJIeTKH Tabnm bl

Iapa6oxa y=ax’ y=ax* y=ax’ y=ax’
IIpsmas y=x y=—x y=2x—4 y=38—4x
X 2 —:i- 0 —3

a —3
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16

17

18*

19

@

BanucaTs B TabaHIly 3HaAueHMe a, ecqu mapaboma y—ax® nmpoxogaT
4Yepes 3aJaHHYIO TOYKY.

Touxa (—3;%) (—-3:-3) | @2 |oF-1

a
1 o
C nomompio rpaduka QYHKIHH Y= ~—4 X PemNTL HEPaBEeHCTEO
1
S I xz ; —1.
Oreer. .. .........

BBHISICHUTE, SBASETCA JU 3aJJaHHAS KBAJPATHYHAS QYHKIMSA BO3pAa-
craplled WIXA yOBIBAIOLEH HAa YKa3aHHOM B TaOJHIle NPOMEXKYyTKe.
3anucaTh B COOTBETCTBYIOIei KieTkKe TabauIbl 3HAK ‘f (roapacra-
HHE) HIH 4. (yOsiBaHMe) THOO CJIOBO ¢«HET», ecJIM PYHKIHA He ABJA-
eTcd HH BoO3pacTawpuieil, Hu yObIiBawoIlei.

1
Dyarnua y=3 y=—38x* | y=\bx® |y=—3\3x
Ipomeskyrox | (—1; 0) (2; 3) (4; 6) (—3; —\2)
Boapacranne
HAA {
ybriBanne

IToctpouts rpaduku QyHKLMINA:

1) y=x% 2) y=2x% 38 =1,2_ 4a nmcrouxe s KJEeTKY ¢ MaCILuTAa-
y y y=15

6om 1 xa. = 1 en. BripezaTs mogienu napaboJ 1mo NOCTPOEHHLIM JIH-
HHAM, HaKJEHTh UX HAa KAPTOH M HCHOJB30BATL B JaJbHelIneM Kak
mabJIoHEL.
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‘ DyHRIMUS
y=ax*+bx-+}c

1 C pomouisio rpaduka GYHKOUH Y =ax®, ¥306pa’keHHOr0 HA PUCYH-
Ke, 3ATOJIHUTh OPOIYCKH:
YA
1] 1
\ x
y=ax?
a) e’ 0; a) a0
6) GyHKIMA NPHHHEMAET ........ 0) dyHKIHA NPAHUMAET ........
............ 3Hayenus npu x=%=0; vieeeee..... BHAUEHHS TIpH x = 0;
B) rpaduKk QYHKIHM CHMMET- B) rpapuK (PYHKIUHM CHMMET-
pHY€H OTHOCHTEJBHO ............ PUYEH OTHOCHTENBHO ... ... ..
) QVHEIHA - ooooveviaiiiniiniininne r) dyHKDHA
npu x=_0; npua x=<_0;
DYHEKHERE «coressssmmsossanrrssssrnane OYBERIERE orecuiicaveionaimivinanasa-
opu x=0. npu x=0.
2 HaiiTn sHauyenue Bhipaykenus 2x° —3x -} 1 npm:



3anMcars B BUJE MHOTOYJIeHa CTAHJAPTHOrO BHja:
1) (x+3)°—5=

IlpegcTaBuTes B BHAE KBajpaTa IBY4YJeHA:
1) #*—6x49= ..., eeetsesreassaeretusentnearynenstiovennesnnenanonserrenranes
2) X B 2,25 =

BhIIeJIATE MOJHBIA KBaJpPaT:
I e -2

b
Xo=—377 Yo=Y (xo) -

3aNoJIHHTL NYCThie KIeTKH TaOIHIbI.

2
Hapa6 e =P 493 |y= —2r 4 4r—5|¥= 3T T
apabona | y=x'—8x+13|y=r'+9r—3 \y=—2r+4e 5" " . " 7

Koopguna-
TH e i(—4,5; 57,75)
BEPIIHHEL

HajiTn xoopauHATH BepIIWHEI MapaGoibl U 3aN0JIHHUTEL YCTHIE KIET-
KX TabGJaHIbI.

Y= o
6 = 2 _ y= 1)\2 ‘ y
lapaboxa| y=(x+1)*—2 zz(x*s)‘—4=~3(x+5) e 425

Kooppuna-
THl ee (—1; —2)

BepIIHHEI

BB et d e E T I st el A e E e TN as R salattatsiestatoasn sdtassatnanbansnhbiobosnnsiansanss

HajiTn Ha ocm Ox TOYKY X,;, 2€pe3 KOTOPYI0 NPOXOJUT OCb CHMMET-
puHu napaboJbl.

y=x*—4 y=x*—4x y=x*—3x+4 | y=2x*45x+6

= cucos Xo=2 S = onore X0 .uees




@

9 Hcnoassys pUCYHOK Napaboisl y = x°, HOCTPOHTH ¢ MOMOILBIO CABH-
ra BnpaeBo (BieBo) rpadpux QyHKOHH:

1) y=(x—3)% 2) y=(x13)%
3) y=x"44x+44; 4) y=x*—4x+44.

1) 2)

y=x2 y=x2

-

3) 4)

yA \ vA /
| \

wY
=Y
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10

C nomompw rpadMKa 3amoOJHHTh MMPONYCKH:

1)

-2,5

11

y=a?

wY

1) a) mapabona @, MOoJIy4YeH-
Hasi M3 napaGosbl Yy = x> CHABM-

oM .......... .. Ha ..... eIUHHII,
ABisiercsl rpapuKoM (GYHKIHH
Y=Coorunn.n. 2

6) dbyskuuda, sagaHHad rpapu-
KOM @, BO3pacTaeT IpH X ..... 3
B) ¢yHKIUMsA, 3aganHaa rpadu-
KOM @, npu x+# — 2,6 nmpaHU-
17 € U
3HAYEHUH.

5{

11,5

=Y

2) a) napabona @, MOJyYeH-
Hast u3 mapabonsl y=x" cjeu-

oM ........... Ha . eIWHHIL,
ABisgeTcA rpapuxKoM QYHKIMUMK
VLT (T 2

6) dyuxnuda, saganHasa rpadu-
ROM@, BO3pAcTaeT ImpH X . 3
B) dyHKIHA, 3agaHHasa rpadu-
KOM@, IIPH BCEX AEHCTBHUTEb-

HBIX 3HAYEHHMAX X OPHHHMAaET
3HAYEeHHA.

Hcnoabays pucyHOK mapaboasi y—x°, ¢ MoMOmBI0 CABHUTa BBEpPX
(BHMB) mocTpouTh rpa@uk QyHKIMH:

=Y
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2) yA /
y=x?
1
0] 1 x
=8




3) \ yA 4) vhk /
y=x? y=x*
+1 T1
t{ 1 3 x o| 1 3 x
1) y=x2+3; 2) y=x2—3; 3) y=22—1; 4) y=x2+1.

12 C nomonibi TpaduKa 34INOJHHATE TPONYCKH:

/

®Y

1) a) napaGona @,

1
Has u3 Mapaboisl y = x° CABH-

noJay4eH-

TOM ..ocnrnnnnns HA ..... €UHHI,
ABiaAeTcs TpapuKoM QYHKIHUHA

......... .

6) dyHknusa yOsiBaeT mnpH
£2 Boonooaos s

B) QyHKIMA OPH BCeX AeHCTBH-
TeAbHBIX 3HAYEHHAX X NPHHH-
MACT ..ovvviinnnnnnnnnnn 3HaAYeHHH.

wY

1) a) mapabona @, MOJIyYeH-

Has B3 napabossl y = % x* cuBu-

AT coneaccooace 205} ooonc eIUHHII,
aApagercss rpadukom QYHKIUH

6) Q)YHRILHH' BO3pacTaeT TIIpH
2 ceacennod
B) OyHknusa Ha orpeske [0; 1]
OPHHAMACT -...ooieinaniaeinns
3HaYeHUH.



13*

YeHHOM M3 mapabonbl y=3x’

HBEIX OCeM.

3anucaTh B HUXHeH CTPOKe Ta®Gnuiikl ypaBHeHHe napaboibl, MOAY-
CABHUIOM BJIOJb OJHOH K3 KOODAMHAT-

Baone ocu
Ox Ha 4 eg.
BIIPABO

Bpoas ocu Ox
Ha 1,5 en. BneBo

Bpoan ocu Oy
Ha 2 ej. BHU3

Bpoab ocu Oy
Ha D el. BBEpPX

y=3(x+1,5)

14*

OCe.

3anucaTe B HHXKHEH CTPOKe TaGNHILl ypaBHeHHWe mapaGoiisl, MOMY-

4eHHON u3 mnapabonsl y= —2x° CABMrOM BJOJE KOOPJHHATHBIX

Ha 3 epn.

Bpoar ocu Ox

BJEBO M BIOJb
ocu Oy Ha

Brose ocu Ox Ha

2 ep. BOpaBO H

Bposb ocu Oy Ha
4 ej. BBEPX

Bpoab ocu Ox
Ha D eJ. BJIEBO
u Bhoab ocu Oy
Ha 2 ejl. BBepx

Bpoxp ocu Ox
Ha 4 ej. BIpaBo H
Broab ocu Oy Ha

0,4 ex. BHH3

15*

16*

0,5 ex. BHU3

y=—2(x—2)>%+4

Ha opnoil ¥ TOH e KOODAHHATHOHX IIJIOCKOCTH NOCTPOMTH rpadmuk#
dyuxmuit y =22, y=2(x+38)’ u y=2 (x+ 3)>— 1, ucnonpsys ma6-
JIOH napaboabl y= 2x2,

Ha opHo#t u TO¥H e KOODAWHATHOM IJIOCKOCTH IOCTPOUTE TPaduKH
dynxumuit y= —x*, y= —(x—2)’, y= —(x—2)*+ 4, ucmoanays
mab6yoH nmapabonsr y=x’,

UA YA

H\L
=Y
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3amucaTh ypaBHeHHe MapaboJibl, ecM U3BECTHHI TOYKH ee mepeceye-

17*%
HHUS C KOODAWHATHBIMM OCAMH. 3aNOJHHTH TabGaumy:
C ocsro Ox x=—=1, T =38; x,=—4, xn=—3,
(x;0) x,=2 Xa=—3 X,= —D5H x,=05
C ocki0 Oy
=—4 =24 =5 =3
Oy | Y s Y Y
YpaBuenue
napabost o i
y:axa-{— y=x"—11x424
+bx--c
} = f (0) R O OO O T e S O D O R L O B e S A S S SO0
18* HaiTu KOOpDAHHATH TOYEK NepecedeHUsi napabosbl ¢ KOOPAHHATHEI-
MH OCSMH.
Ilapa6ona 55 =3x2—2x |y=4x*+4x+1| YT, —8x*+
=@+ -3 Y +7x—2
C ocsio *1 :g
Ox Xp==—
=78
C oceio
Oy y=0

19

Hafityu KoopAHMHATHI BEepIIMHBI mapaboisl,
BeTBed napaGoasl (1 mmm ). 3anonHdTs Tabaumy:

YHKas3aTh HalpaBJeHue

ITapa6osa

y=x"—2x+17

y=—0,5x"+
+4x—1

y:
=(x—2)(x+4)

KoopauHaTe!
BePIITHHbBI
napaboibt

(1; 6)

Hanpasnenue
BETBEH
napabonsr
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20 Haiitu 3HaYeHWe E B ypaBHEHWM NapaGoNbl, €CIU eif IPUHANJIEH HT
rouxka A (x;; y,). 3anoaHuTh TabaAny:

Y

nﬁ;ﬁgz‘;ﬁf y=kx*—5x+46 | y=3x*+kx+4 | y=4x>—3x+k
A (x5 41) (2;0) (—1;9) (1; 3)

k 1
. Ilocrpoenne rpacduxa
. KBaJApaTMYHON dyHKUMM
139
1 Jua pyuskuuu y—x°—3x-+1 sanonsurs Tabammy:

x —3 —2 —1 0 1 2 3 4
y 5

2  PewnThs ypaBHEHHE:
1) x* —2x—35=0;

OTBeT., .. iiviiiiiiiiann.

2) 5 2'—2x+3=0;

8) —x*4+12x—36=0;

OTBET. «oovovianinnennn..

3  BanmcaTh KOODAHHATHI TOYKH [lepecedeHHs rpaduKa 3ajaHHOH QYHK-

IHH C OCbK ODJAHHAT:
1
]) y=ix+3,( caes § a _):
2) y=—5x"+8x—4, (.....5 ...

112

)
) y=2x"+3x"—2x+7, (.5



3anonaure Tabauny

4

4

enudeda
EHNOQ

(0 ‘8)

X( 01920 o
BHH3Kha0ada1
MahoOL
MreHEuYdooy

(6 ‘0)

Ao o100 o
BUHohododa
HMhOUL
HLeHHIdooy]

(0 *¢)

Mrrogeden
IaHumdag
ILeHHITdooy

P+xg— xg=4A

ytaL+ xg—=

KX—xg=4»H

6+x9—,x=4

MIrogeden
dUHOHARd £
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Ha pucyHke naoOpaeH rpa- A
$HK KBaApaTHYHON QYHKIHH.
C momompo rpadHka 3amnoi- 19
HATh HPONYCKH B IpeAaoXe-
HHAX.

1) ®yuxnua npuHUMaET NHOO-
JIOKHUTENbHLIE 3HAYEHUA TNPH

.................... , OTpHIATENb-

Hbie 3HAYEHHA TPH .......... .
2) PyHKOHMA BO3pacTaeT IPH

................... ¥ yOBIBAET TIpH 11

3) ®yHKnHA [IPUHUMAET

HAH......... oiee 3Ha4YeHHe, paB-

1) TlocrpouTs rpadux QyHK- yA
oHK §y = x° — x — 2, HCIONB3yH
cXemy:

a) BEIYMCAHTL KOODPHHHATHI
BepmuHLl napaboasr

Yo= -vrorevcvnnens 3
0) poBECTH OChH CHMMETDHUH 0
napafojbl 4epes Touky ¢ abc-

=

IHCCOM Xp==........... ;

B) HAUTH HYJH QYHKIMH:

T) HAWTH TOYKY TepecedeHHdA
napabonsr ¢ oceo Oy:

x=0, y= ......... ¥ KOODAMHATEI TOYKHM, CHMMETPHYHOH JaHHOMH

0; ..... ) OoTHOCHTeJLHO OcHu cuMmeTpmu mapaGonasl (.- -3 ... ).

2) C noMoubi0 IMOCTPOEHHOTO I'padHKa 3aMONHHTE OPONYCKH B CJe-
JAYIOIUX OPefJIOKeHHAX:
a) QYHKIHUA NPHHUMAET HOJOXKHTENBHBIE 3HAYEHHA NPH .............

6) dyHKUHST DPHHHUMaET OTPUUATENbHbIC SHAYEHUS IIPH -.............

B) QYHKIUA NPUHUMAET HAH ..... ..IIee 3HAYEHHE, DABHOE .. ...... ,



1) IHocrpouts rpadur dyarkuuu y=(x-+1) (3 —x) no cxeme, H3J0-
JMEHHOW B 3amade 6:

£} 0000000000689005806E0080606a00EE000N0BEE05aINREINEEEESEANIEEABEA0IC0NEHEIENONEEO00:
B
)
) cococmonnosesssassacasmtse OO IR R OO 0CO0 0000
2) 3anoJIHUTL OPONYCKH B CJHEAYIOIIMX NPelIOKeHHUAX:

a) QYHKIUA MNPUHUMAET MOJOMUTENLHEIe 3HAYEHHUS NPH .............
6) QYHKIMA YOBIBACT TIPHM - oo ooooo ittt ettt e et eeanesenan
B) HauboJsbllee 3HaUYeHHE DYHKIMH PABHO ... ............................

1) Hocrpours rpadur GyHxuum y= —x°+2x 5.

2) 3anoJMHATE NPONYCKH B CAEAYIOUIHX IIPEAJIOMEHHAX:

a) GyHKIHA NPHHHEMAET II0JOKHTEJbHEIE 3HAUEHHA HPH ............
6) dyHKuUUA TPHHEMMaeT OTPHUIATEJbHbIE 3HAYEHHUA TIPH ............
B) OYHKIUS NPWHHUMAET HAW ... mee 3Ha4YeHHe, paBHOe . ... .. .
MAPH X == -ccrtreresnsanines
YA YA
- -
0 x 0 x
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OupefesnTh 3HAKU KO3D(MHUIMEHTOB ypaBHeHHSA napabonst y —ax’ -}
+ bx+e¢, ucnonsaysa pucyHxn napabGonbl. 3aNONHATE NPONYCKH B
TAOMUIE 3HAKAMH « >» HIH «<».

1)
YA

3)
YR

/

=Y

/0

=Y

2)

yh

4)

DN

=Y

=Y

Homep
napaboasbl

3uaKu
a, b, ¢

o

Banucarh ypasHenue napabosbl, CAMMETPUYHOH MCXOAHOH OTHOCH-

TeIBbHO OJHOH H3 KOOPAHHATHBIX OCEH. SaNMOJHMTH Tabmuny:
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I[Tapabona, cuMMeTpHUYHAA HCXOAHOI

Hcxopnas napabosa
oTHocuTesbHO Oy | orHOcuTeabHO Ox

y=(x—1)"—2

y=—3(x+1)>+4 y=—3@x—17°+4 | y=3(x+1)°—4
y=x>+4+3x—4

y=—2x*+4x—5

11* Ha ogHO#H W TOH e KOOPAHMHATHOH IJIOCKOCTH IOCTPOMTH rpadHkH
bysExIHii:

1) y=x>—2x; 2) y=|2"—2x|; 3) y=x*—2|x|.

12*  Iloctponts rpaduk pysxnuu y —=x"+ 2|x| —8 u ¢ ero nomomsio sa-
NOJIHHTh [POMYCKH:

1) dyHKUHA TPHUHMMAET OTPHIATEAbHBIe 3HAYEHHA IIPH

2) dyHKuMsA BO3pacTaeT IPH

YA yi
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13

14

@

IloctpouTr rpadpur Gyuk-
uuu y=x"—2x—3 u ¢ ero
IOMOIILIO 3ATIOJIHUTH [IPONY-
CKH B CHEJYIIIUX Ipeiso-
JKEHHAX:

1) byHKEUMA DpMHMMaeT mo-
JIOKHTEJNbHbIEC 3HAYEHHSA IIDH

3) byarpus NpHHEHMAaeT
HaWl......... Imee 3HaYeHHe,
paBHOE ..... , MpH X=

YA

wYy

He cTposa rpadpuk xBafpaTHYHON (QYHKIMH, 3aNOJHHTL TAGIHIY:

Keag-
paTH4-

PYHK-
oHsa

Has |y=4dx—x" |y=x"43x+4

y=—2x"+
+4x—6

y=38x"—x+1

Han-
60JIE-
mee
(nan-

mee)
SHa4ye-

HHE
dyHK-

OIHH

MeHB- HaHMeEeHbllIee
13
¥y=1%

Coor-
BETCT-
BYH)- x
ee
3Hauge-
HHE X

Il
I

| o
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15%

Ha pucyuke usobpaxen rpadur ¢ysxkour y—/f (x). C momomsio
rpapHKa 3AMOJHHTL NPONYCKH:

77 |

/\ 1 y=f(x)
SN

=Y

3) GYHKIMA BO3pacTaeT IPH .. ................

4) pyHKnuA yORIBAET IIDH -
5) pyuxnusa IIPUHUMAET Haunbonbllee 3HaUYeHHue, paBHoOe

6) dyEKDHA IIPUHUMAET HaMMeHblllee  3Ha4YeHHe, paBHOe

ssusnnsy HTPH L= cosssnrnnasnssstsas



V1 Kmagparsusie
. eaasa HEPABEHCTBA

KBagparHoe HepaBeHCTBO
H ero pelieHHe

1 PasioKuTh HA MHOKHTENH KBaJpPaTHBIA TpeXuJIeH:

1) x* —-9x418; 2) x*+ 3x 4} 18;
3) 2x*4x—6; 4) —3x*410x—3.

2  HWz306pasuTh Ha YKCJIOBOM OCH MHOKECTBO PelIeHHMH HepaBeHCTBA:
1) x—5=>=0; 2) x+3<<0; 3) x+4=0; 4) x—2<0.

3  PewuTh CHCTEMY HEPABEHCTB:
1) [x—3=0, 2) [x—3<0,
x+2>0; x+2>0;
O, o00moococootoncsoossonnossens OIBER soconcooaseonsonossontosnom: <]
3) (x—3=0, 4) (x—3<0,
x4-2<0; x+2<0
OTBeT. ..., OTBET. ..o <]



4

(D)

BBIHGHHTI:, ABAAKTCAH JIM JlaHHBIE HEPABEHCTBA KBALPATHBIMH, 3aIIH-
CaB B NIYCTBHIX KJIETKaX TaBJIMIIBI CJIOBO «fla» HJIH <«HET»:

©—1<0 8x—4>0 |3x>—5x+6=0 x—x<<0

HEeT

CsecTH HeCpaBeHCTBA K KBAJAPATHBIM W 3alOJIHATE NYCThie KJICTKH
TabaAIBL:

3x°>bx 4 - 3<x (2x—1)x=3 x{x—1)="2

2x? —x—3=0

3anmcaTh B NYCTHIX KJeTKax Tabauisl Te u3 uncen —3, —2, 0, 1, 4,
KOTOpPbIE SBIAAIOTCS PEIIEHUSIMM COOTBETCTBYIOINEr0 HEpaBeHCTBAa:

x’—x<0 2 44x—5>0| 2x’4+x—10<<0 | x*—2x—8>=0

Pemurb HEPaBEHCTBO, 3AI0JHHE IIPOINYCHKH.

) (x—2)(x+3)<0; 2) (x—2)(x+3)=0.

1) (x—2)(x+43)<0, 2) (x—2)(x+3)=0,
x—2<0, x—2>=0, *x—220, {x——2 ...........
x+3>=0; x4 3<<0; x+3=0; 243 ....e......
X 2 AR et OO Xyssvsasonse
Xooiinnnn. 52 conmmmane Xovraannnnn Xooiiinnn

OTBET. . vveiriiiieieeeaeiininnns OTBET. oot 4

Pemurs kBajpaTHoe HepaBeHCTBO 2x° —bx — 3 <20, 3amoaHuB mnpo-
MyCKH:

54 \25424 547
T4

2x*—Bx—3=0, x,,— -
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£ =38, x=—; 2x2——5x—3=2(x+%) (x—3).

{x+%>0, Ix .........
x—3<0; X

x+%<0, X

x—3>0; Koveasuasss  sesrsscebtssttssranrennsbestasees
OTBET. «oevvviiiiennnnns .

9 PewmuTs KBajpaTHOE HEDABEHCTBO:

1) ¥*—x—2>0; 2) ¥*+x—12>0; 3) 3x*4+8x—3<0.
}1) X —x—20,
¥—x—2=0, x,,=— ...... .
Xi= .cciiann Xy= .oeiin.
X —x—2=(x—..... YJ(x— ....).



10 PemuTe KBajJpaTHOE HEPABEHCTBO B Clyd4ae, KOTJa COOTBETCTBYIO-
[iee KBAaJpaTHOe ypABHEHHWE WMeeT paBHble KODHH, 3allHCaB KBAaJ-
paTHBLIH TpexdjieH B Buje a (x—x,)°.

4x*—12x4+9<0,
} 4x% —12x +9=(2x—3)?, (2x—3)*<0.

OTBeT. X :% : Q

1) 4x*4+20x+25>=0;

Orser. .............. q

2) 25x% —20x44>>0;

OTBET. .. ooooieiniians <]
3) 362?41 —12x<0.

} A R A K LI e U

OrBeT. ... . q
11* PemmuTb KBajpaTHOE HEPABEHCTBO B ciy4ae, KOTAa COOTBETCTBYIO-

mee KBajpaTHOe ypaBHEHHE He MMEeT JeHCTBHTeNbHBIX KOpHe#, ¢
TIOMOINBI0 METOJa BBIACJAEHHSA IIOJIHOTO KBajpara.

»¥—x+1=>0
2 1 1 1 132 3

OtrBer. x — aoboe HefcTBHTENbHOE YHCIO. q
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13

1) x*—4x+4+5=0;

He pemas sepasercTBo x°—2x>>(0, NpoBEepHUTb, KaKHe M3 HHCEJ]
—3, —5, 1 sBaATCI pelIeHUsIMM 3TOr0 HepaBeHCTBA.

PemuTh KBagpaTHOE HEepaABEHCTRO!
1) 6x2—5x—6=>0; 2) 92 —6x+41=>0; 3)* —2x>}3x—4<0.

AN



1

+

. PemenHe KBajpaTHOT0 HEPaBEHCTBa
i ¢ NMOMOLbI0 rpadguKa KBagpaTHYHOH (PyHKUHHA

@
N
)
QQ

®

C nmomowpio u306paeHHOr0 Ha PHCYHKe rpa@uKa KBaJpaTHYHOH
ynrmun y=ax’} bx-}c sanucaTh B COOTBETCTBYIOLIMX CTPOKaX
Tabauel Bce 3HAYEHHS X, NPH KOTOPLIX 2Ta QPYHKOHA NPHHHMAET
MOJIOJKHTENIbHBIE 3HAYEHHHA, OTpHIATEJbHbIC 3HAYEHHHA, 3HAYCHHUSA,
paBHBEIE HYJIIO.

yA v y

/

AN

I T
T

-2 0 x -3 0 2\ x 0; 1.\_/5;
IMapa6ona 1 2 3

y==0 x5t —2

y<0 HET TAKHX X

y=0 x=-—2

SamoJHUTEL MycThbie KJIeTKH Tabnuilbl, yKasap 3HAKOM { HJM | Ha-
npaBJieHHe BeTBeH napaboibl.

ITapaGona y=1—x* y=-€-+3x—~1 y=—>5x"+x+1
Haunpasaenue
BeTBeit 4
nmapabobl

YeTHO HAWTH KOPHH KBaJpaTHOTO YpaBHeHHH:

1) x*4+7x—8=0, x,=

2) x*—6x+8=0, x;= .........
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PemruTh KBajJpaTHOe HEPABEHCTBO C IIOMOINBI0 3CKU3a TrpaduKa
KBAJAPATHYHOH (YHKI[UH:

4

1) 4x—x*>0; 2) ¥*+2x—15=>0; 3) 3x*+14x<<0.

2x*4+x—62>0.

"

UA
’1) BeTBu nmapaGoJsibl HanpaBJIeHB!
BBEPX, TakK Kak a=2>0.

2) 222 x—6=0, xl_szﬂ:{__ Ve

-2 0
J"'1:_‘29 Ia=%- \

OTteeT. x<{ — 2, x;%.q

T

m\ma
=\
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PemnTh HEPAaBEHCTBO € IIOMONIBI0 3CKHM3a IpPadMKa KBAaJPATHUYHON
QYHKI UMK

1) x!*—4x+4+6<0; 2) —2x°+5x—4>=0;
3) —3x*—bx<3; 4) 4x*4-5<8x.
3x* —6x+4>0. yA

’ 1) BerBu nmapa6oJsibl HanpaBJeHE
BBEpPX, TaK Kak a=3, a>0.

2) 3x*—6x+4=0,

3+\V9-—-12 =
Xy 2= 3 — JACHCTBHUTENBHBIX
KOpHEH HeT. 0 =

3x®—6x+4>0 npu Bcex AeHCTBMTENbHBIX 3HAYEHUAX X.

OrBer. x — mM060€ JeHCTRUTEILHOE YHCIO. 4

Orser. . . e s

2) . SRR
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6* C nomompr rpapuka GyHROUM YA
y=—x"+4+3|x| —4 pemurs, HepaBeH-
erro x°+3|x| —4<0.

o
wvyY

7 HepaserncrBo |x | 6 — x| <<a pewe-
HO € DOOMOINBIO I‘Jpaq;mca hynk- vA
nun y=|x+6—x°|. BanoaHuTh
IPONyCKH B npe,nnomennax Tak,
9TOOBI OHH OBLIIM BEPHBIMH.

1) Pemmenuem HepaBeHCTBA ABASETCHA

OTPe3OK TIPH @.........................
2) Pemenuem HepaBeHCTBA ﬂn.umo'r-

cA JBA OTpPe3Ka TIPH . . .
3) Pemenunem Hepaneﬂ(:'rna ABJAIOT-

CA ABe TOYKH IIDH..... ..... ..........

=Y

oo

4) HepaBeHCTBO He HMeeT pelIeHHi

TPH ..o
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8 PemuTs HepaBeHCTBO:
1) x*=>6x+T7; 2) —2x’<< —6+4x;
3) 25x* << 30x—9; 4) 3x* 4 7>8x.

Meton
UHTepPBaJIOB

3

1 3anoJHuTE TPONYCKU B NPELIOMEHHAX.
1) ®yuknusa y=2x-+ 3 NpUuHUMaeT OTPHUATEJIbHbIe 3HAYEHWSA IPH

X .. ................; HOJO¥NHUTENLHbIE 3HAYEHHUSH IPH X
2) Oyuxnua y—x -1 2 MeHsier 3HAK HA IPOTHBOMOJIOMKHBIH B TOYKE
¢ abcumccoit x= .

2  OnpefieUTh, TONOXKUTENBHOE UJIH OTPUIATEILHOE 3HAYEHHE IIPHHH-
maeT GyHKIUA Yy = (x — 1) (x4 5) B faHHOM TOUKe HJIKM Ha 3aJAHHOM
YHCJIOBOM IPOMEKYyTKe. 3aMoJHUTL Tabiuily:

-7 —2 3 (—10; —6) | (—4:;0) (2;5)

3  PasnoxuTh MHOTOYJEH HA MHOMHTEJH:
1) 2= .

2) x'—5x* 4=
129



4 PemuTbh METOLOM HMHTEDPBAJOB HEPABEHCTBO:
1) 24+8x—10<0; 2) 6x*+x—2>0; 3) 9x2 4+ x<0.

(x—2)(x+3)>0

}Kop}m ypasHenusa (x—2)(x+2)=0
=2, x,= —3.

-3 2
Ecin x >2 u x< — 3, 10 (x — 2)(x+ 3) >0.

Orser. x< —3, x>2. 4

P 1) 2*48x—10<0
Kopuu ypasmenusa x°+43x—10=0

xlz 4‘5, x2:2,
¥’48x—10= (... ... )( )
+
_5 2 -
Orger.

®

] Pemrnte HEPaBEHCTBO METOJJOM HMHTEPBaJIOB:

1) x*—9)(x+1)>0; 2) (x—3)(x+1) (¥*—1)<0;
3) x*—bx*+6x<0.

Y

4
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PelnuTs HEPaBEHCTBO:

(x—2) (x+3)

x(x4+1){x—1) ~
x—9)

1) =
(x+2) (x—2)

<0; 2)

1) Ipobs paBHa HYJIIO OPH X, = ciey Xg=

Jpo6L He HMeeT CMBICAA IPH X;=
Ha kpaiimeM nDpaBoM HHTEepBaJe P00k NOJIOXKHTENLHA.

Hpo6s meHsieT 3HAK B TOYKax
Orser.

2) Ipo6» paBHA HYJIIO IpH
IIpo6r He mMeeT CMEICIA
IOpo6r MeHSAET 3HAK B TOYKAX
OTser. ......... . q

PemiuTs HepaBeHCTBO MeTOJ[OM HHTEDBAaJIOB:

(x+2)° (x—1)" (x*—4)

1 A 2 - 0.
)2x2—|—31—5<0 ) x*—bx—6 =
2x* 4 5x—12
—_— =0
2 4-bx—6 =

PasjoXuM YHCJAMTENb ¥ 3HAMEHATENIb HA MHOMXKHTENN:
—5+\/251 06
a) 2x*4+-5x—12=0, x1_2=_i_4; ,

x, = —4, x2=% .

25 +-5x—12=2 (x+4) (x—%).

6) x’+5x—6=(x+6) (x—1).

OTMeTHM HA YHCJIOBOM OCHM TOuKH —6, —4, 1, %

-+ — + _ - +
-6 —A4 1

Y

rales

3
Apoby paBHA HYJIO P X= —4 u X = , MOJOXKUTEIbHA
3
OpY XZ>- 4 MeHSeT 3HaK B OTMEeYeHHBIX TOYKaX.

Otser. x< —6, —4<x<1, x;%. 4
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8 PemuTh HEPaBEHCTBO

x* 54+x _x+42
12—3x+ x S x-3°
9 PemwuTh METOZOM HMHTEpPBAJIOB KBAJpPAaTHOE HEPABEHCTEBO
21x* 4+ 11x —2<<0.




10 PemuTe MeTOAOM HHTEDBAJIOB HEPABEHCTBO
8x*—13x—10

—F =0.
2x - 5x—12 =

Y

£

11* PemwuTs HepaBeHCTRBO

2
3x —}—17.‘!—620'

Y

Hcecaegosanme
KBagpaTHUYHOH QYHEDMM

1 Haittyn myru oyuknue y=—2x°—5x —25.



2

ITo kaxpomy mua rpabuxoB GyHKuuM Yy=ax>+ bxr+4c, uzo06pa-
JKeHHBIX Ha PHCYHKe, CPABHUTEL C HYJIEM 3HAYEHHE BhIDAKEHHSA
b*— 4ac.

1) 2) 3)
yjy yA vA
.
0 o
o/ x
0] x
OTser. a) b®=4ac 0; 6) b*—4ac . 0; B) b*—4ac . 0.

D

HaiiTu Bce 3HaYEHHA I, IPH KOTOPHIX KBaJpaTH4YHad QyHKIHA IPH-
HHMAaET [OJIOKHUTEJIbHbIE 3HAYEHHA IIPH BCEX AeHCTBHTENbHEIX 3HA-
YeHUAX X. SaNOJHHTH NYCThle KJETKH TabJuIikr:

y=x2’4rx+5 | y=2"4x+4r | y=2'4rx+3r | y=3x"+rx+3

—~2\/5_<r<

<25

) DyHENUA Y=x"4rx+5 NOpHHEMAET MOJOKHTEIbHEIE 3HAUYCHHA

npu BCeX JeHCTBHTENbHBIX 3HAUCHUAX X, ecau D —b*—4ac ° 0, Tar
kak a= . 0. Berumcnum D= .. ... .. ... . . PemmuM HepaBeHCTBO

HadiTu BCe 3Ha4YeHHS I, IPH KOTOPHIX KBaJpaTHYHAA DYHKIUA NpPH-
HHMAaeT OTpHIaTeNbHbIE 3HAYEHHA IPH BCeX NeHCTBUTENLHBIX 3HATE-
HUSAX X. 3aOOJHUTh NyCThble KJAeTKH Tabauubl:

y=—2"+rx—2| y= —3x*42x+4r | y=—x"4rx—2r ly=—22>—rx—2
—2\f§<r<

<2\2
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5

’ DOyuruusa = —x°+rx—2 NPUHMMAET OTPUNATENLHLIE 3HAUEHUS

IpH BCeX AeHCTBUTENbHBIX BHAUEHUAX ¥, ecau D=b*—4ac' 0, rax

Kaxk a= :..'0. Beiuwcaum D Pemum HepaBeHCTBO

Bepmmuna napabonsl y = x°- px | ¢ yAOBNeTBOPSET YCNOBHAM, yKa-
3aHHBIM B 'raﬁ.lmne. BblﬂCHHB, KaKHM YCJHOBHAM JOJIKHBI yJIOBJCT-
BOpATE HHCJA P H ¢, 3AHOJHHTH INYCThi€ KIETHKH TaGJlI—IE[I:!:

Bepmusra Bepmwuaa Bepminaa napaboJsl
napabonsl nexuT | napabosbl JIEKHT JIeXXUT B TPeTheM
ua ocu Ox Ha ocu Oy KOOPDAHHATHOM yTrJe

’ 1) Bepmuna napaboast y=x’-} px+} ¢ nexur ma ocu Ox, ecau op-

D

AHHATa BEepPIIHHBI = —=-—=— . ... ..

ry Xy — —% — nioboe wHcio,

sHaumt, D=p®—4q= ..........

HaiitTh Bce 3HaweHuda b, nIpM KOTOPHIX BepIIMHA Iapaboibl
y=x"4bx—3 ypoBiaerBOpseT yCJIOBHAM, yKasaHHbIM B Tabimie.
3anoNHUTE NYCTEIe KJETKH Tabaumel:

Bepmuna Bepmun
Jle}KHI':‘ cIpaBa .ne;qc:l:'r HH?J{S Bepmmma nesur
p Ha ocH Ox
ot ocu Oy ocu Ox
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%

8*

} 1) BepuimHa JIeXUT cupaBa OT OcH Oy, €CJM - ..o.oooooooon... BepIIu-

Hbl napabonst x;:. 0, T. €. Xy= .coeeirieiiiiiinnn. .

2) Bepmuna JNEXHT HA OCH OX, €CITH .o ovoviiiiiiiiiiiiiiiiiiaiiiaa...

BEPIIMHBL MAPAGOMBL Yo 0y To €0 Yg== -<oooroeemmmim et

KoadunueHnTsl KBaJpaTAYHON (PYHKIUH y — ax’+bx -+ ¢ yposier-
BOPAKT ycnoBUK c¢(a+b-+¢)<< 0. Cunegyer sm, 4T0 rpaHuK ITOMH

pyHrMH MMeeT xord Obl OJHY 00y TOYKY ¢ ockio Ox?
Tak kak ¢=y(0), a a+b+c=y() mcla+bd+c)<0, T0
y(0) .0, {y(ﬂ)ﬂ_'ﬂ,
naubo . nubo 52} oooeoctoetanc:
{y(l)i_O: y(1):  -0;
OTBET. oo <]

Onpenenn'rb BHAK 4YHMCIa ¢, ecnu rpadUK KBAAPATHYHOU (PYyHKIHH
y=ax’-+bx+4-c He nepecekaer ock Ox u CIIpaBe/IMBO HePaABEHCTRBO
4a—2b+c<0.

Tak kax c=y(0), 4¢—2b+c=y(....), smaunr, y(....). 0 mo
yeaosuio, 10 y(0) .0 u, caegosarensro, ¢ .. 0.

Orser. ..... (]



YnpaxHeHus XAd NOBTOPEHUA
rKypca axrebpei VII—VIII kxaccos

I. BeruucineHHs H npeoOpaszoBaHHI

1 Buruucaurs:

(3%—1 %)-1,2—3,1*’:

2 BriuucenuTe panuMoHadbHBIM CHocobom:
1) (= (O D) (L INES oo e o DO aeOa et

2) 0,990% =

3  VYnpocrurs:

\5 4280 —3 V45 =

4 lepoc'm'n, BEIPAa)KeHHe, 3Had, uro x =>0:
8 Vax? — \/49x +2° % =

1) @®4a*—a*—a®= ...l

6 BrinmonHuTh AelcTBHA:

DGy G

Y

3a’h+3ab® 6ab
@' — b TB5a%— BB e

2)



II. ¥YpaBHeHHA M CHCTEMSHI ypaBHeHHi

1 PemwuTes cucTeMy YDABHEHHA:

1) (Tx—y=17, 2) (2x—3y+7=0,
3x+2y=0; S5x —4y1+11=0.

by o 2)

Orser. 1) ... 2) e 4

2 HaiiTh 3HaYeHHe ¥, IPH KOTOPOM BEepHO paBeHcTBO V5 —6x =2.

3 Pemwurs ypasHeHue:

1) +2°—4x+16=0; 2) 3x’—2x+1—0; 3) 2x’+5x—3=0.

by 2

Orser. 1) . . 2) .. 3)

4  Haiitn xopHu ypaBHenms |2— 3x|=05.

N

2)

Oreer. . . .. ... . . . <]
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6*

axP—Tx—-2

Pemure aBHEHHE =
yp *—5x16

1)
2y ..
Orser. e q

He pemas ypasmenusa 2x° — 4x -} 1=0, BLIYHCIHTL CYMMYy KBajpa-
TOB ero KopHeH.

{jTBGT. S E0050 q

ITII. HepaBeHcTBA M CHCTeMbI HEPABEHCTB

PelInTh CHCTEMY HEpPaBEHCTB:

1) {3x—4;2x—6, 2) (5x}+6<<3x+10,
x+5>2x+2; 0,3x—1,3>=0,2x—1,1.

Voo . 2)

Orser. 1) ... - . 2) <}

HaiiTu Bce mennle uMcia, SABISOLIHECH peIIeHHeM HEPaBeHCTBA
7 x

—1<X<o.
4<2-““

Orger. . _ q
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3 PemuTh KBaJpaTHYHOE HEPABEHCTBO:
1) 5x2—3x>>0; 2) x2—9<0; 3) 3x2—5x4+4=0
Pl] e e 2) ciidiiiiieeiienieeanaa. 3)

4 PemuTh HEPaBEHCTBO:
1) [x—3|<8 2) 12—x|=3
}1} P 2)

5 MeToJOM HMHTEDPBAJOB DEIINTH HEPABEHCTBO

(x—5)x(3—x} <0.

IV. Oyuguuu

1 Pemure rpadgMyecKHM METOLOM CHCTEMY YpPaBHEHHH

{x+y—1,
2x —y=>5.



2 Jdana dyurnus y(x)=x"—5.

1) Boiuumenurs: y(0)= ......... ... s y(—3)= ...
2) Haiitu 3HaveHMsi ¥, TP KoTophix y(x)=0: ... ... .. ... ... ... .
3) Hatitm spauenuss x, OpHM KoTopuix y(x)<<0: ... ...................
3 IocrpouTs rpadpuk pyHKIUM:
1) y=x"—4x—4; 2) y=(x—3)(x—1).
D 1) i AR ) TR

4 3anucaTb ypaBHeHHe mapaboJibl €eClIH M3BECTHO, YTO OHA IEpEeCeKaeT
OoCh OPAHMHAT B TO4YKe 3, a e€e BepIIMHON sABJdAeTca Touka (2; —1).
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I'naea 1. Hepagsesncrea

IlonoxxkurenbHEIe M OTpHIATENBHBIE YHCJIA 5 o o o
JuciaoBeie HepaBeHc'rBa o © ©c o o o

OCHOBHBEIE CBOHCTBA YHCJIOBBIX Hepaneﬂcm 5 o o o
Crosxenuve ¥ yMHOMKEHHME HEDABEHCTE . . . . . .
Crporse B HecTpoTHe HepaBeHCTBA . . . . . .
HepaBeHcTBa ¢ OZHHM HEH3BECTHLIM e e e
Pemenne HepaBeHCTE e e . e
CHcTeMEI HePABEHCTE ¢ OJHHM HEM3BECTHEIM. ‘-Inc.ucmme
IIPOMEXYTKH . . 5 © o 0o & © o o o
Pemienue cucrem HepaBeHcTB s e o © o o o o o
Mogynar uuciaa. YpaBHeHHd ¥ HePaBEHCTBA, COJIepXKa-
mue MOAYJIb e e e e e e e e s e w e e .

I'nasa I1. IpubanieHHbIe BRIYHCIEHHS

IIpubauskeHAbIe 3HAYEHWA BeTUYHH. IIOTPEIIHOCTE TIPH-
OTHIKEeHUS e e e e e e e e e
OneHKa NOTPENIHOCTH e e e e e e e e

Okpyrienue uucen o o 5 o o 0o o o a o c
OrHOCHTENIBHASL norpemﬂoc'rb 5 5 6 8o o 8 & o ¢

I"nasa III. KBagpaTHele KOPHH

. ApudmerHueckuii KBaJpaTHEIH KOpPEeHb 5 o

. JelicTBUTENBbHBIE YHCHA . . . . . . .

. KBagpaTHBIii KODEHB M3 CTEIEHH 5 o 8 a o & c
KpagpaTHBI#l KOpeHb H3 IPOHIBEJEHHUS e e e e .

. KBagpaTHriit Kopeub H3 gpobu .

I'nasa IV. KpagpaTHsle ypaBHeHUS

. KBagpaTHoe ypasBHeHHe M €ro KOpHH 5 o o 0 ¢ «c
. Hemonuwle xBagpaTHele ypaBHeHHSA . . . . . . .
. Meroj BeIgeneHUA NOJHOrO KBajpara . . . . . .
. Pemenne KBaJpATHBIX VDaBHEHHH . .

IlpueemeHHOEe KBaJpaTHOE YpPaBHEHHE. 'I‘eopema BHeTa

. YpaBHeHuSs, CBOAAIEHEcH K KBaJpaTHBIM . . .
. Pemenne 3ajjay ¢ noMouUbi0 KBaJpPaTHBIX ydeHEHHH
. PemenHe IpocTeHUINX CHCTEM, COAEPIKALIAX yPaBHEHHE

BTOPOHM CTEIeHH e e e e e e e

38
40
43
44



nionontonion
Co G
©% NS &

wnn  wnton
- Lo
W b -

IN'naea V. KBagparHyHas (DyHKIHS

. Onpegenenne RBa,qpaTanou cpymumn
DyHKIUA Y=1x" 5 o 5
PyHKIUA Yy =ax
. PyHKOHUA y—ax2+bx+c

ITocrpoeHue rpadHKa Kna,r(pa'rnqnon Q}yummn

2

I'naea VI. KBagpaTHsle HepaBeHCTBA

. KBajipaTHOe HepaBEHCTBO H €ro peIleHHe

. Pemenne KBAJPATHOTO HEPABEHCTBA C TOMOUILIO rpaqm-
Ka KBAJPATHYIHOH (PYyHKIIUMH 5 5 o

. Meron unTepBanoB

. Uccnegosanue Rna,u;pa-rmmoﬁ tpymcmm

Yrnpamuenus AN NMOBTOPeHHSA Kypca aaredphl
VII—VIII raaccos .

91
94
99
105
112

120
125

129
133
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