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ApudmeTnyeckum KBagpaTHbIN KOPEHb

Ja=b,ecmtub>0,b2=a

a — TOJKOPEeHHOoe BhIpaskeHue, a = 0.

(\/E)2=a, roea >0 (\/7)2=7

KBappaTHbIA KOpPeHb U3 Npou3BeaeHus
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KBagpaTHbIi KOPeHb U3 YaCTHOrO
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Tabnuua KBagpaToB HaTypanbHbIX Yyucen ot 10 go 99
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KBapgpaTHble ypaBHeHUA

ax2+bx+c=0,
rIe X — IepeMeHHasd, a, b, ¢ — HeKOoTopbIe uncaa, mpuueM a = 0

HenonHble kBagpaTHble ypaBHEeHUS

3x2+x=0; x(3x+1)=0;
ax2+bx=0; a#0, b=0 x=10, x=0,
3x+1=0;

L
3.

4x2-9=0; (2x—-3)2x+3)=0;

ax?+c¢=0; a#0,c#0 | [2x-3=0, [2x=3, [x=1,5,
2x+3=0; 2x=-3; | x=-1,5.

ax2=0; a=0 -12x2=0; x2=0; x=0.

ax?2+bx+c=0,

D=b>4ac
Ecnu D > 0, To ypaBHeHNE HMeeT ABA KOPHA X; = — b 5\/3, = _b%l_) .
Ecau D =0, To ypaBHEHIE UMeeT OOUH KOPeHb X = —% 2

Eciu D < 0, To ypaBHEHUE HE UMEET KOPHEN.

Teopema Bueta

x2+px+q=0,D=>0
X, +x3=-p

X+ Xy =(q

Pa3noxeHune KBagpaTHOro tpex4jieHa Ha MHOXUTeJNn

ax s Fbae=a(x = o= w)
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YBaskaemMble BOCBMUKJIACCHUKM!

Ilo sToli KHUTre BbI IPOJOJIMKUTE U3yUaTh aareopy.
Kuura coctouT m3 ueThIpex IJIaB, KaKIas U3 KOTOPBIX pasbura Ha
naparpadsl, TIe Bbl BCTPETUTE CJEAYIOIINE YCIOBHbIE 0003HAUEHNA:

— 3a/laHKMsA HA [IOBTOPEHME IJIA IOATOTOBKU K W3YUYEHUIO
HOBOI'O MaTepuaJia;

@ — HOBBIII TEOPETHUYECKMIA MAaTepuaJ M MEeTOAbI €ero
IIPUMeHEeHN;

@ — aJTOPUTMBI;

@ — BasKHBIEe IIPABUJIA U YTBEPXKICHUT;

@ — OCHOBHBIE IIPUMEPBI € PEIIeHUSAMUA U IOAPOOHBIM
OIMCAHMEM IIOCJIe[0OBATEeILHOCTH JeACTBUIA;

e — YCTHBIE BOIPOCHI U 3aJaHUS;
@ — BagaHWUs AJs paboThl B KJacce;

@ — BaJaHWUS IJIs JOMAaITHel paboThl;
— 3aJaHUs IJIS TOBTOPEHUS.

Kasxmas rimaBa yueOHOTO mmocoOusA 3aKaHumBaeTcsA pasgenamu «HTo-
roBas caMoOOIleHKa», «IIpakTuyeckas mMaTeMaTHKa», <«YBJIeKaTeJbHasd
MaTeMaTHKa». B HUX BBl HaliieTe IepeueHb TPeOOBAHUU K YCBOEHUIO
TEOPEeTUUECKOr0 MaTepruaJja U IpakTUYecKue 3aJaHusd AJsS caMOIIpPoBep-
KU, 3aJlauy HA TMPUMeHeHNe MaTeMAaTUKU B PA3JIUUYHBIX O0JIACTAX JKU3-
HU, a TaKiKe 3aJlauM [JIs T€X, KTO YBJIEKaeTCsa MaTeMaTUKOIi.

Hnsa 06001ieHA N3yUeHHOTO paHee MaTepuaJa B yueOHOM mocobmu
pasmerres paszgea «IloBropeHne Kypca ajredopnsl 7—S8-ro KJaaccoB».

HomonHUTEIbHBIE MATEPUAJIBI K KHUTE (TPeHasKephl, TeCThI, TPEHUPO-
BOUHBIE KOHTPOJbHBIE PAOOTHI, NICTOPUUECKNE CBEIEHUA U 3a4aull IIPaK-
THUYECKOI'0 COJep KaHMsI) MOXKHO HalTu Ha caiite http://e-vedy.adu.by,
Kypc «MaremaTukas.

HKemnaem ycmexos!



hasa 1

KBAAPATHbLIE KOPHN U UX CBOWCTBA.
OENCTBUTEJIbHbIE YACIIA

§ 1. KBagpaTHblii KOpeHb U3 YHCJA.
Apudmernueckuii KBaIpaTHbI KOPEHb

@ 1.1. Hafigure moimjaas KBagpara, AJIUHA CTOPOHELI KOTOPOTO
pasHa: a) 0,7 cm; 6) 0,2 M.
1.2. Hajigure 3HaueHne BhIpa:KeHHA: 725 (-7)% 1,2% (-1,2)%

(55 (-3)

3/’ 3/

1.3. CpaBHUTe 3HAUYeHUs BBIpasKeHWH a’ u (-a)® ecaum: a —
HOJIOMKUTENbHOE YNCJIO; @ — OTPUIATeabHOe uncio; a = 0.

@ Paccmorpum sagauy. Ilmomians Goxcepckoro puura (puc. 1)
36 m?. KakoBa JJIUHA €T0 CTOPOHBI, €CJIH OH HMeeT (hopMy
KBajgpara?

Pewenue. O603HAUMM CTOPOHY KBaJpara uepe3 X M, TOraa
IJIomanb Kpazpara paBHa x° m2. IToayumm ypaBHeHue: x°=36.
Tak xak 6% =36 u (—6)? =36, To 5TO ypaBHEHNe UMeeT IBa KOPH:
6 u —6. Ilo ycyoBuIO 3amauu IOLOIi-
JIIeT TOJIBKO YucJIo 6.

Omeem: OamHA CTOPOHBI PUHTA
paBHa 6 M.

Ilpnu pelreHun YpaBHEHUA
x?=386 MBI HAILIN 4YKCIa, KBaApa-
TBI KOTOPBIX paBHBI 36. Kaskmoe us
9TUX YHCeJ Ha3bIBaeTCd KBajpar-
HBIM KOpHeM u3 uucja 36.

Onpenenenue. KBagpaTHbIM KOpHEM U3 UHCJIA 4 HA3BIBAETCS
YHCJIO, KBAAPAT KOTOPOr'O0 PaBeH d.

Hampumep, kBaaparuble KopHU u3 umcjaa 0,25 — aro umcia
0,5 u —0,5, tak kak 0,5°=0,25 u (-0,5)*>=0,25.

W3 uncia 0 cyiiecTByeT TOJIBKO OOUH KBaAPATHBIA KOPEHb —
ato yucJo 0.

KBagparuswiii kopeab us uucaa —100 He cylmecTByeT, TaK KaK
KBaJpar JII000ro YucJa eCTh YMCJIO HEOTPUIATEIHHOE.,

NMpaBoobnagaTtenb HapoaHas acBeTa



KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

Tax Kax KBaApaThl IPOTHUBOMOJIOMKHBIX UMCEJI PaBHBI, TO W3
TOJIOYKUTEJBHOTO YMCJIa CYIIeCTBYeT MOBa KBaApPaTHBIX KOPHSI.
OnvH mM3 HUX — IOJIOKUTEJbHBIN — HasbIBaeTcsa apudmetruue-
CKMM KBaJIpPaTHBIM KOPHEM M3 9TOr'0 YMCJIA.

Apudmernueckuii KBaApaTHLINI KOPEHb 13 HYJISA PaBeH HYJIIO.

Onpenenenue. ApudmMerndecKMM KBaapaT- Ja =b

HBIM KOPHEM M3 YHCJIA @ Ha3bIBAETCS HEOTPHU- _2

IIaTeJIbHOE YWCJIO, KBaJPaT KOTOPOTO PAaBEH A. b>0,b"=a
Hanpumep, 6 — apudmernuecKUil KBaJpaTHBIH KOPEeHb U3

yncsa 36, mockoabKy 6 > 0 u 62 = 36.

ApupmernyecKkuii KBaJpaTHbIN KOPEeHb U3 YKCJIa a 0003HaYa-
eTcda \/a ™ YuTaeTcd: «apu(p)MeTUUeCcKU KBaAPaTHBIN KOPEHb U3
uucaa as.

MoskHo samucarb: 36 = 6. BHak «/ » HA3BIBAIOT 3HAKOM
KBaJpaTHOTO KOPHSA WJIU paguKajioMm (OT Jat. radix — KOPEeHb).

IIpu uTeHUU BBIPAKEHUN, COmepPIKaAIUX 3HAK «~/ », cioBo
«apumMeTUecKuil» YacTo oOIycKarT. Hampumep, BbIpakeHUe
J49 uuraror: «KOpeHb u3 49».

HelicTBre HaXOXKAEHUSA apu(PpMeTUUecKOro KBaJApPaTHOTO KOP-
HS W3 YHWCJa HA3BIBAIOT eIlle M3BJIeYeHHEeM KBaJPaTHOTO KOPHS
U3 YHucJa.

Ilpumep. BeimonHuTe u3BJIeYe-

HHUe KBaJpaTHOI'0 KOPHSA M3 YNCJIa: V25 =5; V81 =9
. . 1
a) 121; 6) 0,49; B) T Jo=0; V1-=1

Pewenue. a) V121 =11; 9 3
1 J0,64 =0,8; [= = =
6) /0,49 = 0,7; B) \E -1 49

@ Ompenenenne KBaapPaTHOTO KOPHA U3 YMCJIIA

Haiinure xBagpatHble KopHH | a) Yucaa 16 m —16 — KBaja-

U3 yucsaa: paTHble KOPHU U3 YHCJIa

a) 256; 256, Taxk kak 16°=256 wu
— 2:

6) 0,04. (-16)* = 256.

6) Yucaa 0,2 u —0,2 — xBaz-
paTHBIe KOpDHM H3 4HcJa
0,04, Tak Kax 0,2°=0,04 u
(~0,2)?=0,04.




Tmasa 1

Haiinure KBagpaTHbIE KOPHU
U3 Ymesa:

a
)36

6) 1600.

a) Yucia 5y —% — KBajapar-

6
HbI€e KOPHU M3 Yucja %, TarK

6 6

6) Yucma 40 u —40 — KBajg-
paTHble KOPHH U3 YHCIA
1600, Tax xax 40°=1600 u
(-40)*=1600.

2 2
5\"_ 25 _5\"_ 25
Kax (*> “36 1 ( ) 36"

BepHo sn1, UTO ypaBHEHUE:

a) x2=100;
6) x2=-100;
B) x’=0 —

umeetr 2 KOpH?

a) BepHo, KOpHU 3TOro ypasB-
Heaus 10 m -10, Tak Kak
10>=100 u (-10)?=100.

0) HeBepHo, Tak Kak KBajpar
JIFOOOTO YHMCcJia eCTh YMCJI0 He-
oTpUIlaTeJIbHOe. Y pPaBHEHUE
x?2=-100 He UMeeT KOpHeEI.
B) HeBepHo, Tak KakK YHUCJIO
HYJb SABJsSEeTCA KBaJpaToM
TOJILKO OMHOTO 4YmcJa. ¥ paB-
HeHUe WuMeeT eIWHCTBEHHBIN
Kopeub — uucJo 0.

Omnpenenenue apudMeTuuecKoro KBaIpaTHOro KOPHS U3 YHCIA

Hokakure, 4TO:

a) V81 = 9;
6) /0,01 =0,1;
B) /10000 = 100.

a) V81 =9, tak xak 9> 0
u 92=81;

6)./0,01 = 0,1, Tax KaK
0,1>0wu0,12=0,01;

B) /10000 =100, Tak Kak

100 > 0 u 100%=10 000.

HatiguTe 3HaueHne KOPH:

a) /2,25;

6)

a) /2,25 =1,5, tak Kak
15>01/1152 2,25;

_ 3
2, TakK Kak —>O
) 64 -8’
9

32
H<§>:64‘




KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

B)

BrIimmorHUTE M3BJIEUEHWE KBA- a) /0’ 36 = 0,6.
PaTHOTO KOPHS, €CJIU dTO BO3-

0) BoimonHUTL melicTBUE He-

MOYKHO:

BO3MOJKHO, TaK KaK He Cy-
a) 1/0,36; IIeCTBYyeT UHCJAa, KBajpar
0) V-25; KOTOPOr0 PaBeH OTPUIATE]b-

160 000. HOMY YHCJY.

B) /160 000 = 400.

@

CoenuHUTE YaCTH MPENJI0MKEHUH TaK, 4TOObI IMOJYYUIUCh BEPHBIE YTBEp-
JKIeHUA:

a) KBaApPaTHBIM KOPHEM M3 YWCJa ¢ HAa3bIBaeTCsH;

0) apudMeTUUECKUM KBaJpaTHBIM KOPHEM M3 UWCJA @ HA3bIBAETCS;

1) HeoTpHUIlaTEIBHOE UUCJIO0, KBaAPaT KOTOPOr'0 PaBeH a;

2) umcy0, KBaapaT KOTOPOTO PaBeH da.

1.4. BeibepuTe BepHBIE YTBEPIKICHU:

a) urcyia 9 m —9 ABAAIOTCA KBaAPATHBIMHY KOPHAMY U3 yncja 81;
0) uncao —10 aBasgercAa apudMeTUYECKUM KBaJAPATHBIM KOD-

HeMm u3 ymeaa 100;

B) UMCJO 8 ABJsAETCA apuPMETUUYECKUM KBaAPATHBIM KOPHEM

us umncia 64;

r) uucao 0,5 saBiasercs apudMeTUUECKMM KBaJIpPaTHBIM KOD-

HeM u3 ymucia 2,5.

Te,

1.5. Cpenu umcesn 16; 1; —36; 0,01; —4; 0; 0,0025 BBIOEpHTE
13 KOTOPBIX HEBO3MOKHO M3BJI€Ub KBaJPATHBIN KopeHb. O0b-

SCHUTE CBOM BBIOOP.

1.6. BribepuTe ypaBHEeHUS, UMEIOIEe ABa KOPHS:

a) x%=49; 6) x2=0; B) x*=0,25;
2_ Q1. 2 _ 9, 2_o91

r) x“=-81; I) x 19 e) x 24.

Haiimure KOpHU 3TUX ypaBHEHUN.

1.7. TIpounTaiiTe BhIpasKeHme:

a) \/25; 6) JVn; B) Jx—y.

1.8. C momoInpi0 onpeneneHusa apudMeTUIecKOTo KBaJpaTHO-

'O KOPHA OOKaMUTEe, UTO:

a) V121 =11; 6) V1 =1; B) /1,96 = 1,4;
[25 _ 5, 1 _438
D \36 = 6’ n (816 =1y



Tmasa 1

1.9. BeibepuTe Bce BepHbIe PaBEHCTBA:

a) V9 = -3; 6) VO = 0; B) 1,44 = 0,12;
4 _ 2, 1 _ . —
) g =2, m L =0125 ¢ J0,01-0,1.

IIpugymaiiTe 1Mo ABa IprMepa U3BJICUEHUA KBAAPATHOIO KOPHS
W3 TPEX3HAUHOI'0 YMcJjia; 0O0BIKHOBEHHOM N1P0o0HU; 1eCATUYHOU APO0OH.
1.10. Haiigure 3HaueHre KOPHJI:

a) V4; 6) \/36; B) v/900;
r) \/100; m) /250 000; e) /10 000;
) /0,04; 3) /0,49; ) /1,21;
K)\/1,69; m) /0,0001; M)./0,0081.

1.11. BeimosiHUTE M3BJIeUEHNE KBAAPATHOI'O KOPHSI:

1. 9. 16, 225 .
a L e 2w [l n 22,

1. 4. 19, 21
m 255 e) \[55; m) 1573 3) 455
1.12. Haiigure 3HaueHNEe BLIPAKEHUSI 4 — \/E , €eCJIH:
a)a = 25; 6)a = 0; B)a = 1600; na=1;
_ . — . _ 4, _ 111
m)a = 0,49; e)a=1,21; K)a = o 3)a = 1%.

1.13. ITonb3ysack Tabjauileill KBAaAPATOB HATYPaJbHBIX UYKCEJ]
(dopsar 1), HaliguTe 3HAUEHNE KOPHSI:

a) \/289; 6) \/961; B) \/2401; r) V9409
m)\/2025;  e)/3249; %) /32400; 3),/168100;
1) \/6,25; k) \/39,69; 1) /73,96 M) /0,3364.

1.14. CpaBHure yncsa:

a) V121 1 /100; 6) V625 u/676; B) V16 u 8;
r) %n\/O,SG; N 1lu /1%; e) én 25,

81

|4 . [115. 1 .1
%K) 0,16 u 25 3) 2,25 u 149, un) Mo

36
1.15. Haiigure 3HaueHUe BBIPAKEHU:

a) V36 +/49; 6) V100 —\/64; 8) /0,09 +/0,01;
V2,25 -256; w25+ (L &) /64 - [ L;



KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

0V225- [A5 0-256:V256;  w) [2%0 - 196,

1.16. Iloab3yscek Tabauilelli KBaApaTOB HaTypaJbHBIX UMCEJ,
HalguTe 3HAYEHUS BHIPAIKEHUHA \/E ; \/100a; \/0,0001a, ecJIn:

a) a=1369; 0) a =2704.

1.17. Halinute 3HAYeHUS BbIPAYKEHUNA Jx —\/3; Jx -

x—\Jy; Jx -y npmx=1,69, y=1,44.

1.18. Brruuciaure:

a) 264 +/25; 6) /8 —% 144; ) p—
1 J0.,16: _[16 _3. [j24. 0,181,
D for T oV016: A a5 ~7 Va5 ®) o0

x) 15 [49. |9, 3) 0,01 : 1) — 2,25
81 \25 10,0001 +./0,0009 30,04
1.19. Haiigure sHaueHUe BhIpasKeHus /2a —1 mpwu:

a) a=2>5; 6) a=0,5;
— . _ 911
B) a =0,58; r) a= ZE.

Mosxkno s HaWTU 3HauUeHVWe [JAaHHOTO BBIPAYKEHUA IIpU
a=-4?

1.20. CpaBHUuTe 3HAUYEHUH BeIpasKeHuit \m”> —n? u m — n npu:

a) m=5, n=4; 6) m=1,3, n=1,2; B)m=1,n=%.

1.21. HaiinuTe 3HaueHUe BHIPAKEHUS —\/; - VE® upm:

ayp=9, k=4; 6) p=0, k=1; B) p=0,0324, k£ =0,01.

ITonbGepuTe Takme 3HAUEHUA IEPEMEHHBIX P U k, IPU KOTOPBIX
3HaUeHWe MTaHHOT'O BbIpaskeHusa paBHo 0; —5.

1.22. TIpu x =24, y = 25 HaliiuTe 3HAUEHUS BBIPAIKEHUI:
a) \Jy - x; 6) x*y; B) \y* —x%;
1) \(x - y)?*; m J-x)y; e) —J(x+1)-y.

1.23. Brruucaure:

a) 0,7—%/1,44; 6) 21—6«/1,69 ~0,1;



Tmasa 1

B) —l\/ﬁ—l 5V36;

r) 1000./0,032 —334 289;

7) 22,56 +/225 f &) 15,76 ~196 :0,2;
35) 31-\/0,0 1-15:./6,25;  3) 95:3,61 +12-./0,25.

1.24. Haiimure 3HaUeHNE BBIPAYKEHUA:

a) \2-+0,0016; 6) 3 ++0,0576;

5) \\/1,69 —/0,0081 ; r) /4,84 +/0,0025 .

1.25. IIpumenuTte (GopMyay pasHOCTH KBAaApPaTOB ABYX BbIpa-

JKeHUH W BBIYUCJINTE:

a) V145% —1442; 6) /3,132 — 3,12%;

T

1.26. IIpumeHuTe (hOopMyJIBI KBajpaTa CyYMMbI WJIM KBajpara

PasHOCTH ABYX BBIpaHCeHI/Iﬁ " BBIYMCJINUTE:

a) \/2,3% +2-2,3-6,7+6,7%;

6) J(7;)Z— 2-71.3,243,2";

B) \/2,262 -2,26-2,02+1,01%;

r) J(3§)2+ 4,2-3,75+ 2,1%.

1.27. I3 n1ByX paBHBIX KBAJPATOB CJOMKHUJIN IPIMOYTOJbLHUK.
Ilromanp ogHoOro kBazapara 225 cm?. Haiigure mepuMeTrp IpsAMO-

YTOJILHUKA.

1.28. O6bem muawmuApa (puc. 2) BBIYUCIIA-
erca o (opmyne V =mnr’h. Beipasure us sToit
(hopMyabl r — paAuMyc OCHOBAHUSA ITUJIHUHIPA.

1.29. 3anasec B TeaTrpe mmeeT (popMy IIps-
MOYTOJBHMKA ILIomanbio 189 ™%, mupuna

7 .
KOTOPOTO COCTaBJIAET T JJUHEL Haiinure,

CKOJIbKO METPOB 0apXaTHOM TeCchbMBbI ITOTPEOY-

eTcsi, YTOOBI YKPACUTh 3aHABEC IO IePUMETPY.

NS

- -3




KBagparusie kopHU u ux cBoiicTBa. [leficTBUTENbHBIE YUCJIA

1.30. Ilnomane Iocymaper-
BeHHOro (yiara B MuHCKe mpen-
CTaBJIAET CO0OM KPYTr ILIOIIALLIO
okoio 7850 ™%, B IeHTpe KO-
TOporo pacmojaraerca (0-mer-
poBasi crena-(PIATIITOK ¢ 0eJo-
pycckuM (paroM Ha BeEpPIITNHE.
Ilo mepumeTrpy IJOIIAAN BIOJb
HEeIexXOqHON JTOPOKKM  Pacmo-
JIOJKEHBI TPAHUTHBIE CTEJbI C
repbamMu Mwumcka u oOJjacTei
(puc. 3). Haiigure mnpubInsu-
TEJbHYIO IJUHY BTOH MTOPOKKU
(41CJIO0 T OKPYTJINTE A0 COTHIX).

1.31. Haiigure 3HaueHNe BbIPAKEHII:

-0,17-.,/10 000 1 _5,5-324;
2) " V2,56

6) 1,44 - /6,25 —\/2% +17;

B) V262 — 242 + /1% -0,8-./30,25;
44 2 2

T) 4/55 — N +/8°+80.

1.32%, HaliguTe 3HaueHle BBHIPAYKEHUA:

a) /7%; 6) \\/\/6561 ; B) \/46+\/13—\/E;
nJ3\J729; 1), /62\/9\/625 ; e) \/1 ++/118 — 3./324 .

1.33* Haiigure, mpy KaKuX 3HAUEHUAX UYMCIA d YPaBHEHUE
x*=a-2:
a) UMeeT JBa KOPHSI;

0) uMeeT TOJBbKO OJUH KOPEHD;

B) HE MMeeT KOpHeil.

1.34%*. Bepuo 1, UTO IPHU JIOOBIX 3HAYEHUAX 4Yrcja b ypaBHe-
Hue x? = 4b® + 4b + 1 uMeer ABa KOpHA?

NMpaBoobnagaTtenb HapoaHas acBeTa
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_@_

1.35. Tloabsysch ompenmejeHMeM apuMeTHUYECKOro KBajpar-
HOTO KOpPHS, BbIOEPUTE BCe BePHbIE PABEHCTBA:

a) \/25 = 5; 6) 1 = —1; B) /1,69 =1,3;
_ . 16 _ 4. 1 _

r) /0,16 = 0,04; ) TRRE e) 3E = 3,5.
1.36. Haiigure 3HaueHNe KOPHA:
a) \/9; 6) /36; B) \/400; r) 4900
o) +/0,25; e) v0,0004; &) /1,96 3) \/2,25;

1. [4 . 64. 100,
H) E7 K) 25 ’ JI) 9 ’ M) 81 ’

7. 22, 7. 20
) 295 0) \35’ m 253 P) \[P1a1
1.37. Haiigure sHaueHUe BBIPAIKEHUS X + \/; , eCJIN:
a) x =0; 0) x=1; B) x = 25;

_ . _ . __9.

r) x=0,49; o) x =6400; e) x = o1

_17. — 124, —g 1l
m)x—lg, 3)x—125, u) X 316'
1.38. Brruuciure:
a) V16 +/9; 6) V121 —/81; 8) /0,16 +/0,04;
0 JL21 - J1,44; @) 25 —E; &) |2+ [49,

[9 _ [25. . 196 - _Jeor . [g19.

3K) 19 o1 3) 7:4196; u) —/625 625 ;

k) /0,01 :1/100; m/324:0,36; ™) ./0,25:/2,25.
1.39. Ilonb3ysch TabaMIEH KBAAPaTOB HATyPAJbHBIX UYMCEJ,
HalguTe 3HAUYEHUS BHIPAIKEHUHA \/; ; \/10 000x; \/0,01x, ecJn:
a) x =4225; 0) x =1444.

1.40. Hatigure 3HaueHUs BbIPAKEHU Jm ++n ; Jm + n;
m+\/§; vm +n upu m=>5,76, n=0,49.

1.41. HaiiguTe 3HaUYeHNEe BBIPAMKEHIA:

_1 . 2
2) 3./81 - 1./36; 6) o5

9 2 . V2,25 + 241,21
B) |12 +2.0,49; ) SIS




KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

1.42. Haiigure, ecju 5TO BO3MOJKHO, 3HAUYEHME BBIPAMKEHIISA

\v4dm + 3 upu:

a) m=11,5; 6) m = %; B) m = 0,06;
r) m=-1; o) m=-0,75; e) m=-0,5.
1.43. HaiinuTe sHaueHue BBIpaskeHus \b> + ¢ mpu:
a) b=8, c=6; 0) b=0, c=-3;
B) b=0,3, ¢ =0,4; Nnb=15 =38
& -+ 17 2 17 .
1.44. Briuncaure:
a) 1,8 +% 0,49; 6) —%\/361 ~-100./2,25;

B) 25-40,04 -12:3,24; r) % */6,76 + 256 :0,4.

1.45. HaiiguTe sHaueHNEe BbIPAIKEHU:

a) \3-./0,0121; 6) \/\/0,36 +./0,0016;

5) /0,04 —/0,0016; 1) \/J/0,49 +./0,0121.

1.46. IIpumenuTe GOPMYJIbl COKPAIIIEHHOr0 YMHOMKEHUI 1 BbI-

YHCJINTEe:

a) V612 —60%; 6) v8,5° —8,47;

B) J(15%)Z -2-151.6,25+ 6,25%;

1)2 1.46 6\2
r) J(Sﬂ +2:87-32+(32) .
1.47. IMlupuHa OTpPAMOYTOJIbHUKA COCTAaB-
aser 65 % ero maunnl. Haiigure mepumerp
MIPSIMOYTOJILHAKA, €CJIM ero ILIONagb paBHA
41,6 m2.
1.48. [IBa KBaApaTHBIX 3eMEJbHBIX yUaCT-
Ka A u B nmomazneio 1,21 a u 0,25 a co-
eIVHEeHbl TaK, KaK IIOKA3aHO Ha PUCYHKe 4.
Haiinnre, CKOJIBKO METPOB M3TOPOAM IOTPE-
OyeTcs, UTOOBI OTOPOAUTH II0 HMEPUMETPY IIO-
JYYUBIINHCA yUaCTOK.

1.49. [Ins mpoBegeHUS MATEMATHUUYECKOTO
(ectuBasAa wMIroTOBUIU KyO, HA IOKPACKY

Puc. 4
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Koroporo ymuio 2,7 Kr Kpacku. Ilaomanb
IIOBEPXHOCTU Kyba BBIUMCJIAETCA IO (op-
mysne S=6a? Tme a — giuHA pebpa Kyda
(puc. 5). Hatigure a, 3HadA, 4TO pacxoj Kpac-
Ku cocraBiaser 200 r Ha oOMH KBaApaTHBIN
MeTp.

1.50. Haiizure 3HaueHUE BBIPAKEHUS

38 11, {27 5. [q2 2
\/3,?—2ﬂ 1169 2-48% +15°.

— O —

1.51. Haiinure sHaueHMe BhIpasKeHHUA a — 63a~2, ecau a = 3.
1.52. Pemure ypaBrenue (2x — 1)? — 2(x — 3) = (x + 5)(4x — 3).
1.53. U3 umucexn 5; -1,3; %; 0; —-1; 12,98; 37T; —g BbIOEpUTE:

a) HaTypaJbHBIe Uucja; 0) IieJble YKCJa; B) paluoOHAJbHbIE He-
MIOJIOJKUTEJIbHBIE uumcsa. IIpuBeauTe IpUMEPHI YUCEI, KOTOpPhIe

SIBJISIIOTCS IEJIBIMU, HO He SBJISIOTCS HATYPAJbHBIMU; SABJISIOTCS
paioHaIbHLIMU, HO He SABJSIOTCS ITeJIBbIMU.

1.54. IloctpoiiTe rpadur (yHKIUU y=-x+6. C mOMOIILIO
rpaduKa HaWguTe: a) HyJAb (QYHKINU; 0) 3HAUEHUS apryMeHTa,
P KOTOPBLIX (GDYHKIMS MIPUHUMAET OTPHUIlaTeIbHble 3HAUCHNS;
B) KOODPAMHATHI TOUKU TepeceueHus rpadpuxa (PyHKIUU C OCHIO
oparumHar. [na GyHKIuM y=2x+5 BBINOJHUTE 3aJaHUA a)—B)
0e3 mocTpoeHusa rpapuka.

1.55. Marasun 3akymnaetr (PyKThI II0 ONTOBOM IieHe 2 p. 20 K.
3a KHMJIOTPaMM, a MpojaeT ¢ HameHkoil 15 %. Xsatut Jju 10-
Kymareao 7 p. 50 K., 4TOOBI KyOUTb 3 KI' (PPYKTOB B BTOM
MarasuHe?

1.56. Cpenu coTpPyZHUKOB (pupMbl 23 UYeJOBEKA IIOJYUHIN
BBICIIIEE SKOHOMMIUYecKoe oOpasoBanme B BI'OQY, 15 uesioBex 3a-
kKouuuam BI'Y, 5 uesoBek sakoHuumaum oba stu BY3a, moayuus
IBa BBICIIMX oOpasoBaHuUs. He wmmeioT BbICIIEro oOpas3oBaHUSA
3 corpynuuka ¢pupmbl. CKOJIBKO uYeioBeK paboraer B (pupme?

CKOJIBKO IIPOIIEHTOB COTPYAHUKOB (PUPMBI 3aKOHUUJIU TOJBKO
Bray?



KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

§ 2. MHOKeCcTBO MPPAIIMOHAJIBHBIX UHCEJI.
MHOKEeCTBO JeHCTBUTEJIbHBIX YHCeJl

@ 1.57. IIpencraBbre umcaa 5,2; 6; —2; 3% B BUJE %, rIe
m — 11ejioe, a n — HATYPAaJbHOE YUCJIO.
1.58 BoeiOepuTe BepHbIE YTBEPIKICHUM:
a)2¢e N; 6) -1,2 ¢ Z; B)%QQ.
1.59. IlpexncraBbTe OOBLIKHOBEHHBIE APOOU %; %; 1%; =
B BUJE JECATHYHLIX.

Beskoe parnuoHasbHOE YMCIO (1eJioe WU APOOHOE) MOKHO

IIPeACTaBUThL B BUIE %, rme m — IieJioe, a n — HaTypaJb-

HOEe YMCJIO, a JI0yi0 OOBIKHOBEHHYIO APO0b MOMKHO 3alucaTh B
BUJE NEeCATHUYHON APoOM — KOHEUHON HJau OeCKOHEUHOH IIepuo-
IUYECKOIl ApoO0HM.

s Toro yToObl HAWTU NJIWHY CTOPOHBI KBajpara, ILJIOIIaab
KOTOpPOTO pPaBHA, Hampumep, 2 cm?, 8 M2 uau 15 cm?, HeoOXOAUMO
BBIUMCJIUTHh KBaAPATHBIN KOPEeHb U3 9TUX unces. BO3HUKAET BOII-
poc: KaKOMYy YMCJIOBOMY MHOYKECTBY HPHHAJIJIEKAT UWCJa BUIA
Jx, rne umemo x He sBIsETCA KBaJapaTOM HEKOTOPOIro paIuo-

HAJBHOTO umucia (Takue, Kak J2 " \/g , v15 u 1. m.)?

PaccmoTpum, HampuMep, 4MCIIO J2.
IIpenmososxuM, 4TO 9TO UKCJIO paljOHAJIbHOE, T. €. J2 = =,

rIme % — HecoKpaTtuMas apobb u me N, n € N.

Ilo ompenemenuo apru)MeTUUYECKOTO KBAAPATHOTO KOPHS IIO-

m*
n2
YeTHBbIM, 3HQUUT, YUCJIa mz U m TOKe YeTHEIE.

m

2
JTYUHM: (—) =2, = 2, Torma 2n?=m? Yucno 2n’® spasercs
n

Sanuiem uwmcao m B Bumse m=2k, rome ke N. Pasencrso
2n? = m? npumer Bug 2n? = (2k)?, nau 2n® = 4k%, a spaunr, n’® = 2k,
T. €. UYHUCJIO 1 — YeTHOe.

Taxum 00pa3oM, UNMCIAUTE]Ib U 3HAMEHATeJIb JPo0u % — uyer-

Hble YMCcsIa, 3HAUYUT, Apo0b - cokparuMa. IIoJayuman IpOTHBO-
n

peuue c¢ mpexamososkenueM. CienoBaTesbHO, YUCIO 2 He SABJ-
€TCA parOHAJIbHBIM.
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He cymecTByeT pamuoOHAJIHLHOTO YMCJIA, KBAJAPAT KOTOPOro
paBeH 2.

Takwue umcyia, Kak J2 , \/§, \/B, HABBLIBAIOT UPPAUUOHALD-
Hbtmu. VIX Helb3d 3amucaThb B BUJAE KOHEUHON MJIM 0ECKOHEUHOI
ePUOAUUECKOM JeCATUUYHON APOOH.

JJia BEIYMCIIEHMA 3HAYEHWU KOPHEW TaKoro BUa, HAIPUMeEp
J3 , MOJKHO IIOCTYIUTDH TAK:

1<+/8 <2, rak rak 12< 8 < 22,

1,7<+/3<1,8, rak kax 1,72< 3< 1,82,

1,73 <+/3 <1,74, rax rax 1,732 < 3 < 1,74%. Jlasee mosydnm:

1,732 <3 <1,733,

1,7320 < /3 <1,7321,

1,73205 <+/3 <1,73206 u 1. 1.

ITonyunin OECKOHEUHYIO HEIepPHOAUUYECKYIO0 [IeCATHUYHYIO
1pobb /3 =1,73205....

HUppanuoHansHbie umciaa — OeCKOHEUHbIe Helepuogude-
cKHMe necaTHYHbIe Apo0ou. MHOKECTBO HPPAIHOHATBHBIX
yuceJs 0003HAYaIOT OyKBOII 1.

K wuppamnmoHaJabHBIM 4YHCJIaM OTHOCUTCS, HAIPUMED, UUCIIO
n=3,1415... . BeckoHeuHasa HemepuogUUYeCKasd JeCATHUYHAA APOOh
2,1211211121111... (xosuuecTBo 1udp 1 mocae Kaxkmou mudpsl 2
yBeJIMUYUBaeTCA HaA OIHY) TaKiKe SBJSeTCS WPPaAlNOHAJIbHBIM
YHCJIOM.

O0benuHeHNe MHOKECTB PAIMOHAJBHBIX M MPPAIMOHAJB-
HBIX YHNCeJ HA3BIBAIOT MHOKECTBOM I[eflCTBI/ITeJIBHBIX qun-
ces u 0003HauaOT OyKBOH R.

C momorIibio Kpyros diijaepa (puc. 6) MOKHO M300pas3uTh COOT-
HOIIIEHMWA MEeXOY YMCJIOBBIMM MHOMKECTBaMM.

ﬁ‘eﬁcTBﬂT €JIbHEbIe q_H—cJIa

= ? anEOHATBHBIE urc, 5
“enble tH/I(j./vIa - 5
NG 0.6 105 1 0,23(56) —7
HarypaJibubie unciaa

z 5

4 1005 8

0,10100100010000... Puc. 6
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Tak 'Ke KaK ¥ palMOHAJbHBIE YNCJA, NEMCTBUTEJIbHbIE UKCJIA
n300paskaioT Ha KOOpAMHATHOUN mpamMoii. OGbIUHO Ha KOOPAMHAT-
HOUM TPSAMOM OTMeUaloT MPUOJIM;KeHHOe 3HAUeHUe WPPaIllMOHAJb-

HOro umcJya (puc. 7).

]
N3

1 |1,1/1,21,3/1,4]| 1.5

~e<

611

Puc. 7

HpI/I CpaBHEHUU MPPanMOHAJJIbBHBIX YMCeJI pacCMaTpuBaIlOT HUX
AeCATUYHbIE HpI/IGJII/DReHI/Iﬂ, IIOKa He IIOABUTCA pPa3jnvune B ]_II/I(I)'

pax Kakoro-imbo paspsza.

Hanpumep, cpaBaum 10 =3,1622776... u ©=3,1415... . Tak
Kak mudpa COTHIX y IEpPBOrO Yucja 6OJbIlle, YeM Y BTOPOTO, TO

\/E>TC.

©

HppanmunonaasHbIe YnCIa

Kakue M3 maHHBIX YKCeJ SAB-
JISIOTCA UPPAIMOHATbHBIMMU:

a) J3 ;
6) —7:
B) 3,525225222... (mecaruu-
HbIe 3HAKHU 3aIlMCBIBAIOTCSA IIO
IpaBUIY: KOJnUecTBO mudp 2,
CJENYIONINX 3a KaMI0N Iud-
poii 5, yBeauumBaeTcsa Ha
onHy)?

a) J3 — HppanoOHaJIbHOE
YHCIIO.

6) _32;3

7 — YHCJIO paIfnuo-

HaJbHOE, TaK KaK MOKeT
OBITH IIPENCTABJIEHO B BUIE
%, rme m — Iejoe, a N —
HaTypajJbHOE YMCJO.

B) 3,5625225222... —

OUOHAJIbHOE YHMCJIO,

uppa-
TaK Kak
IpeacTaBJsieT co0oii OecKo-
HEUHYI0O  HeIepUOAUYECKYI0
IeCATUYHYIO IPOOb.

JleliCcTBUTEIbHbIE YHCIA

fABasiercss 1M  BepHBIM YT-
BepIKIeHIE:
a) -3 € Q;

a) YTBep:kJAeHUEe BepHOe, TaK
KaK dYHcjIo —3 SABJIJETCS pa-
IIMOHAJIBHBIM.
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0) 7,2 € R;
B) J9 e 1?

0) YTBep:KIeHIe BepHOe, TaK
KakK 7,2 — YNCJIO parluoOHaJb-
HOE, a MHOXECTBO PAI[MOHAJb-
HBIX YKCeJ SBJISETCS IIOIMHO-
JKeCTBOM MHOXKECTBa HeiiCTBU-
TeJbHBIX unces, @ C R.

B) YTBep:KIeHIe HEBEPHOe, TaK
Kak V9 =3 € N.

MoskHO Jum uwmcaa %; \/g

MIpeACTaBUTh B Buae OECKO-
HEUHBIX TEPUOANUYECKUX [Ie-
cATUYHBIX gapobeir? Ilpend-
CTaBbTE, €CJIU ITO BO3MOIKHO.

3amnuiieM ApoOb % B BUJE 4a-

CTHOI'O: % = 2:13 — U BBIIIOJ-

HuM gesenue. Ilocae mudper 6
B YaCTHOM IU(pPHI HAYHYT IIO-

BTOPATBHCSH: % = 0,(153846),
T. €. YHCJIO % MOJKHO IIpef-
CTaBUTHL B BUe OECKOHEUHOI
IepUOANYECKON JeCATUUYHON
apoou.

J5 — MPPAaIOHAIbHOE UKC-
JIO, a TIO9TOMY He IIPeICTaBUMO
B BuAe OECKOHEUHOII Iepuo-
IUYECKOM JecATUYHON Apodu.

CpaBHuTe ynca T 1 2—72 (uucio
Apxumena).

n=3,1415... .
22 _ ol _
T = 37 3,1428571... .

Tak Kak y BTOPOTO YmcIa
nu@dpa THICAYHBIX 0OJIBIIE, TO

22
<22
TS

6 1. Kakme u3 cienymomux yTBep:KJeHUN BepHble: a) NcCZ; 0) ZcC@;
B)RcZ;r) NcR; n) IcR?
2. BepHO Jiu, 4TO He CYLIECTBYET PAI[MOHAJIBHOIO YKCJIA, KBAAPAT KOTOPO-
ro pages: a) 3; 6) 0,09; B) 1,67



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.60. 13 uwucen -1,8; 12; %; \/3; 0; 2,13; —-13; —1—31; 78; w;
—6,7 BbIOEpHUTE: a) HaATypaJbHbIE; 0) Ilejible; B) pPallMOHAJbHLIE;

r) uppamnuoHajJbHble. KaKoMy UMCIOBOMY MHOXKECTBY IIPHHAJIJIE-
JKaT Bce STU uucia?

1.61. BribepuTte BepHBIE YTBEPIKAEHUA:

a) -6 € Z; 6) 0 € N; B) 13 eI;
2 ) ) J1
T) 13 eR; n) 5,6 € Q; e) —V11 €R.

1.62. BepHo sz, uTO:
a)-T5¢ Z; 6) V5l ¢@Q; B) —/7 ¢ N;
)0 ¢ Z m el e) 8,9 ¢ R?

1.63. Kaxue us unces \/E; \/I; ﬁ; \0,49; \/3,—6 ABJIAIOT-
cs UPPAUOHAIbHBIMU?

1.64. IIpuBenuTe Mo ABA IIpHUMepa YHCIa @, AJIA KOTOPOI'O W3-
BECTHO, UTO:

a)ae€ Z,uoa ¢ N; 6)aec R, w0 a ¢ Z;
B)aec R, vo a ¢ I rac R, 50a ¢ Q.
1.65. U3 umcen g; V15; %; \/0,2 BbIOEpPHTE TE, KOTOPHIE

MOJKHO IIPEICTABUTHb B BHUJe 0ECKOHEUHOH IIePUOAMUECKOH mecs-
TUUHON napobu. KakoMy 4YMCIOBOMY MHOYKECTBY IIPUHAIJIEKAT
BbIOpaHHBIE umcaa?

1.66. OmHa u3 ToOYeK Ha KOOPAMHATHOI mpsmoit (puc. 8) cooT-
BeTcTByeT uncay +90. YKa:KuTe 9Ty TOUKY.

N | FI PM | K
6 [ 8 ) | 10| 11 | 12 | ¥

Puc. 8

1.67. Ha xoopauHATHOM IPSAMOM OTMETbTe NPUOIMKEHHBIE

sHaueHMA umcesn /2 ; J5 7 (B KauecTBe eSUHUYHOIO OTPE3Ka
Bo3bMuTe 10 KJIETOK TeTpaau).

1.68. Ha xoopauHaTHON npAMON mnocTpoiiTe Touku A(3);

B(—l); c(\2); D(-2,5); E(—/3).

2
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1.69. HasoBure aBa MOCJIEI0BATEIbHBIX IIEJIBIX UMCJIA, MEXKIY
KOTOPBIMH 3aKJIOUEHO UKCIIO J2; J5; J15.

1.70. Kakue u3 uwmces \/E; \/%; \/% Ha KOOPAUHATHOI
IPAMOM HAXOLATCSI MEXKIY umcjaamMu b u 67

1.71. HafiguTe 1ejioe 4mMCJI0, HaXOLAIleeca Ha KOOPAMHATHON
OPAMOU MKy YMCIaMU \/ﬁ u \/9_2 .

1.72. HaiiguTe Bce Ilesible YKCJa, HAXOAAIIMECST Ha KOOPAU-
HaATHOU MIPAMON MEXXKIYy UMCIaMU:

a) J31 u /89; 0) —J17 u+/26; B) —V/120 u —/8.

1.73. BepHo au, uTO:

a) /29 +/41>11; 6) V79 ++/13 <13?

1.74. CpaBuure uuncia:

a) /26 u 5; 6) V3 u 1,7;

B) T u 3,141; 5 owm J2.

1.75. PacmoyiokuTre B mopsfgKe yObIBaHuA uncia 4, J6 u J17.

1.76. Haiigure Bce Iiesible: a) HOJIOKUTEJLHBIE DEIleHUs He-
paBeHCTBA 3X < J37 ; 0) oTpuUIlaTeJIbHbIE PeIlleHUs HepaBeHCTBa
—2x </63.

1.77. Bmas, uro 2,2 < /5 < 2,3 u 1,7 < /3 < 1,8, onenure

3HaUY€HIEe BBIPAKECHUA:
a) 2.5 +/3; 6) 35 — 24/3.

1.78%, [lokaKuTe, UTO YMCJIO /7 SABJISIETCA UPPAIMOHATIBHBIM.

1.79. Bepno s, uTO: a) UMCIO0 8 ABIAETCA PAIMOHAJIBHBIM;
0) uucao 15 aBaserca uppanuoHAJIbHBIM; B) uucyao 0 ABiAeTcs

HaTypaJbHBIM; T) YHCJIO % SABJSETCS MeHCTBUTEIbHBIM; ) UUCIIO

V81 saBisiercsa uppamnuoHaJabHbIM? [IpuBenuTe IMpUMepHl UMCe,
KOTOpBIE ABJIAIOTCSA PAIMOHAJIBLHBIMH, HO HE SABJAIOTCS IEJIbIMU;
ABJIAIOTCS NeHCTBUTEJbHBIMU, HO He ABJIAITCA PAlMOHATLHBIMMU.

1.80. 13 umncen %; \/3; %; V4,9 BbIOEDUTE TE, KOTOPbIE
HeJIb3sA TIPEeJCTABUTL B BUJe 0ECKOHEUHON IIepPHOLMUYECKOil mecs-
TUUHOI npobu. KakoMy UMCIOBOMY MHOMKECTBY IIPHHALJIEHKAT

BbIOpaHHBIE yucaa?



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.81. Ha KoopamHaTHO! IPSMOH OTMETbTe HPUOIMIKEHHOE
3HAUeHUe Yuces /3; \/ﬁ; \/ﬁ; —\/g; —m; —\/ﬁ (B KauecT-
B€ eIMHUYHOTO OTPE3Ka BO3bLMUTE 2 KJIETKU TEeTPaau).

1.82. Ha xoopauHaTHOU mIPAMOI moOCTpoiiTe Touku A(2);
B(-0,8); C(-v2); D@3,5); E(\5).

1.83. HazoBuTe aBa mocjenoBaTeIbHBIX IIEJbIX UKCJIA, MEKIY
KOTOPBIMHU 3aKJIIOUEHO UKCJIO J3; J10; J17.

1.84. Haiigure Bce IieJjible UMCJia, HaXOAAIMECSd Ha KOOPIU-
HATHOM MPSAMOU MEXKAY YMCIaMU J45 u +/102.

1.85. CpaBHuTe yncia:

a) /35 u6;  6) V2 m1,4;  B)7mu3,1415.

1.86. Pacmomo:xuTe B IOPALKE BO3PACTAHMS UKUCIA J13 , J7 us.

1.87. 3uasqa, uro 1,4 < J2 < 1,bm 1,7 < \/g < 1,8, omenure
3HAUeHVEe BbIPAKEHUA 242 + 3.

1.88%. J[loka:KuTe, 4TO UUCIIO J5 sBaserca UPPaINOHAJTbHBIM.

1.89. Bepuo i, uto ecau a < b, TO:
a) a+3<b+3; 06) —5a <-5b;
B) a—4<b—4; I‘)%<%?
1.90. Boruucaure:
—2\-4 . (7-3\-3 810 -1 9.9
a) (77)" (7)) 6) (2,57)" 2,5 B) — iz
1.91. Haiigure, npn KaKuxX 3HAYEHUSIX II€pPEeMEHHON 3Haue-
Hue npousBefeHus (3x— 1)(8x+ 1) He NPEBOCXOAUT 3SHAUECHUA
cyMMbI 9x? + 5x.

1.92. B MuHCKe yCTaHOBJIEHLI KOHTeIiHe-
pel a1 cbopa makyaatypsl (puc. 9). Ha mux
ecTh mH(pOpPMAaIuAa o ToM, uTo 60 Kr cobpaH-
HOM MaKyJaTyphl CIIaCalOT OT BBIPYOKU OMHO
nepeBo. Ecam KaKIblli BOCBMUKJIACCHUK Ba-
el IMKOJIBI CAACT MO 3 KI' MaKyJaTyphl, TO
CKOJIBKO JepeBbeB OyaerT cmaceHo? CKOJBKO
IIepeBbeB CMOT'YT CIIACTU BCE YUEHUKU Ballleii
IITKOJIBI, €CJU KasKABIH M3 HUX CHACT IO 5 KT
MaKyJIaTypbI?

g
. g=
y »
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§ 3. CBoiicTBa KBaJApaTHBIX KOpPHe

1.93. HaiiguTe 3HaueHUe BBIPAKEHU:

6 . o6. 1\, o7, 6°
a) 0,5° - 25; 6)(§) 37, B S5

1.94. Briuucaure: |—12|+|5,5|—|—O,7
1.95. BepHo Jyu, uTO la|= a; |-al=a?

Paccmorpum samaum. 1) KakoBa cTopoHa ydacTKa rasoHa
KBaJApaTHO! (POPMBI, €CJH ero ILIONaAh pPaBHA ILJIOLIALU
IIPSAMOYTOJIBHOI'0 yUacTKa co cTopoHamMu a u b (puc. 10)?

= b 1 " Puc. 10

ITockobKY IO YCJIOBHIO 3agadyy ILIOI[AAh KBajapara paBHA
ILJIOIAaM NIPAMOYTOJbLHUKA, T. €. PaBHA IPOU3BENEHUIO a U b, TO

CTOpOHA KBajpaTa paBHa Jab.

2) B mponmaske mmeercs KBajapaTHad IJUTKA TPeX BUJAOB: CO
CTOPOHOIT @, CO CTOPOHOM b, a TaKiKe IJIUTKAa 0OJbIIIEro pasMepa,
IO fb KOTOPOI paBHA cCyMMe ILIOIa el IJIUTOK IePBbIX ABYX
BuzoB (puc. 11). KakoBa cTopoHa 60JBINION KBAAPATHONU IJIUTKMI?

Puc. 11

Ilnomazap GOIBINOI IJIUTKHU paBHA a’+ b?, a CTOpOHA ILIUTKU

paBHa \a® +b%.

Perrenne MHOruX 3ajad IPUBOAUT K BBEIPAYKEHUSAM, COLEpPIKa-
UM TOJ 3HAKOM KOPHS CYMMBbI, IIPOU3BEIeHNA U APyrue BhIpa-
JKeHusa. BeIpasKeHUus, CTOSAINNE IO 3HAKOM KOPHS, HAa3bIBAIOTCSA
MOTKOPEHHBIMM.

NMpaBoobnagaTtenb HapoaHas acBeTa



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

Hanpumep, g Kopreit /2,25, ab, Ja,

\/ a’+ b? R \/ 4a% + 4ab + b* TOAKOPEHHBIMU a — IIOAKOPEHHOe
BBIPAYKEHUAMU COOTBETCTBEHHO ABJIAIOT- BBIPpa’KeHUe,
ca 2,25, ab, a®+ b?, 4a® + 4ab + b°. az0

ITogkopeHHbIe BHIPpAKEHHSA NMPUHUMAIOT TOJHKO HEOTpHIIA-
TeJbHbIE 3HAUCHUS.

Hampumep, BbipaskeHus ~—25 u V—a? —1 He MMEIOT CMBIC-
Ja, TaK KaK KOPHSA 13 OTPUIATEJHLHOTO YKCJIa He CYIIeCTBYET.

Ilo ompenenenuto apudMETHUUECKO-

2
ro KBaJpaTHOTO KOPHSA, ecJau ~a = X, (\/ a) =a,roea =0

2
to x®>=a, 3HAYWUT, (\/a) =x*=a, T e

(Va) = a. -
Hanpuwep, (725 )= 25; V2)-2
(o,7)=0,7

V3,59)" = 3,59; (8J5)" =38+ (V5)'=

6 _ 6
( 25)‘2@ —9-5-45

Jia BeIYMCIIEHUA 3HAUEHWI KOPHEHN W BBITIOJHEHUSA AeHCTBUN
¢ KOPHAMU IIPUMEHSAIOTCA CBONCTBA.

Csoiicteo 1. KBagpaTHBII KOpeHBL U3

ﬂp P Jab = Ja -,
IIPOM3BENEHNs HEOTPUIATEIbHBIX MHO-
JKUTeJIell paBeH IIPOM3BENeHUI0 KOpHe
U3 9TUX MHOMKHUTeJe. b=>0

roe a =0,

JlokaxeM 9TO CBOMCTBO [AJIsI KOPHS M3 IIPOM3BENEHUS OABYX
MHOKUTEJIEH.

Hokxazamenvcmeo. Ilyctb \/E . \/Z =t. Ilorkaxxem, uUTO
Jab =t, r.e. 1) t>0 u 2) ¥ =ab.

1) ITo ompenenennio apudpmMeTnUeCKNii KBAAPATHBIM KOPEeHb U3
YucJia eCTh YMCJIO HEOTPUIlATEJbHOE, 3HAUUT, Ja>0 uo> 0,
a TaKk KakK Opous3BeJeHUe ABYX HEOTPUIATEeIbHBIX MHOMKUTEJeMH
eCThb YMNCJIO HeOTPHUIlaTeJbHOe, TO \/E \/3 >0, smauurt, t=0.

2) IIo cBOMCTBY CTelleHW C IIeJbIM TOKAasaTejeM IIOJyUnM:
t* =(Va Vo) = (Va) - (Vo= ab.

Taxkum obpasom, t >0 u t>=ab, 3HauwUT, \/E =t. Tak kak

t=+a b, ro Jab =a - b.
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IIpumep 1. Boruncaure
puatep \J36-25 =+/36 -25=
\[144'625. 26'5:30
Pewenue. J0,04-81 = /0,04 - /81=
J144- 625 = 144 - /625 = ~0,2-9-1,8
=12-25 = 300.
CgoiictBo 2. KBaspaTHbIii KOpeHb 13 YaCT-
HOTO paBeH YaCTHOMY KODHeI U3 JeJIUMO- a _ ﬂ,
r'0 U AEeJIUTEJISA, eCIU NeJuMoe — HEeOTpU- b b
IaTeJbHOE YMNCJIO0, a HeJUTeJb — II0JIO- rea>0,b>0
JKUTEJIBHOE. ’

JlokasaTesbCTBO STOr'0 CBOMCTBA AHAJOTUYHO NPEIBIAYIIEMY.
IIpoBenuTe ero caMoOCTOSATEILHO.

1225 169 _ V169 _13_o 6

Ilpumep 2. Boruucaure 0.25 " 25 a5 5 %
Pewenue. 1225 — ¥1225 _ 385 _ 7 0,04 _v0,04_02_1
"\ 0,25 0,25 05 ’ 36 /36 6 30

CBoiicTBa KBaJpPATHBIX KOPHEH NPUMEHAIOTCA KaK CJjieBa
HAIPaBoO, TAK U CIIPaBa HAJEBO:

i o = T, e @ =0 B0 %:ﬁ @ S0, 5> 0,

Ilpumep 3. Beruucaure:

a) V12 - 3; 6) %—5 . 322 [32-2-/64-8

Pewenue.

27 (27 o

B IZ-JB- T 5-aoo6 | “m=|E=0-3
Jo5  fop _

0) 7 = . =.0,25 =0,5.

CroiicTBo 3. KBagpaTHBIN KOpeHb 13 KBajapaTa \/—2
YypcJia PAaBeH MOAYJIO dTOr0 YHMCJIA. = \a\

Hoxaszamenvcmeo. 1lo onpeneneHUI0 MOAYIIA

‘ ‘ a, ecaua = 0;
al| =
—a, ecau a < 0.



KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

Ecau a > 0, To 1m0 onpeneeHNI0 KBaAPATHOI'O KOPHS 13 UKncja:
Ja? = a, tak kak a >0 u a®=a>

Eciu a<0, TOo mo ompeneaeHUIO
KBAJpaTHOTO KOPHS W3 YHCJa: /—1 ' ‘11‘ _11
Ja® = —a, Tak xak —a >0 u (-a)’ =d’.

TTonyuninu \/(172 = {a, ecau a > 0; J(=13)% = ‘—13‘ = 1183

—a, ecan a < 0.

Taxum obpasom, \/aizz\a\. W=\Ga\=6\a\
Hampuwvep, V6> = |6| = 6;

2 %]

J=8) =[-8 =8; \/52;627
[z 5| simfs [ -

9 3°

@ KBagpaTHBII KOPeHb U3 MPOU3BEXeHHU T

HatinuTe 3HaueHUe BBIpaKe- a) [0.0625 - 1.44 —

HHn

g
a) /0,0625-1,44; =./0,0625-/1,44 =

=0,25-1,2=0,3;
6) V104% — 40%;

6) V104 —40* =
B) /27 75.

= /(104 + 40)(104 — 40) =

= J144-64 = J144 - J64 =
=12-8=96;

B) \/27:75 = /9-3-25-3 =
= /9?25 =9-5=45.

Brrunciure: a) \/1,75-\/5;/1,5-6 =9 =3;
a) \/1,5'\/6; G)M‘\/L—6' 100 =
O VoL VL6100 _ J0,1+1,6+100 = 16 = 4
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KBagpaTHbIii KOPEHb U3 YaCTHOTO

HaiiguTe 3HaueHume BBIpaKe- a) [5625 _ /5625 _ 75 _ 250;
HUA: 0,09 0,09 0,3
a) %egg; 6) /060(2)26‘ 6) 0,006 _ /0,0036 _ 0,06 _
’ ’ 0,25 0,25 0,5
-6 _3
50 25
Brrunciure: 0,63 0,63 _ _ Q.
a)m;ﬁ) L a)W: 0’07_\/5_3’
0,07 0,729 5) Joi _ [Tox _ [100 _
Jo,729 0,729 729
_ 10
27

KBagpaTHbIii KOpeHb

M3 KBaJapaTa 4YHucJjia

HatizuTe 3HaYeHHe BbIpasKe-

HUA:

a) \(-3,47)%;
6) ~2-1/2,5%;
B) 15:/(-3)%.

a)\(-3,47)% =1-3,47/ = 3,47;
6)-2-/2,56%2 =-2-12,5| =

=-2-2,6=-5;
B) 15:/(-3)? =15:[-3|=
=15:3=5.

YupocTuTe BhIpasKeHME:

a) \/yiz, ecau y > 0;

0) \/p72, ecau p < 0;

B) W;

r) J4a® —4a+1, eciu a< %

a)\/yizz\y\; ecau y > 0, To
ly|=y, smaunr, J?:y;
6)\/?=\p\; ecau p <0, TO
| p|=-p, sumaunur, \/p72= -p;
B)\/F:mﬂm”:m‘*;
r)J4a?—4a+1=/(2a -1y =
=[2a - 1l.
Ecanu a<%, TO

12a -1l=-(2a -1)=1- 2a,
3HAYUT,

J4a® —4a+1=1-2a.




KBagparHbie KopHU U uX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

1. IIpu KaKWUX 3HAUEHUAX a U b BEPHO PABEHCTBO ./a‘b =+/a - Jb?
2
2. Bepuo au, uro (\/a) = a Tpu JIO0BIX 3HAUEHUSAX a?

»_Jp,

k Jk

4. O6bacHuTe, IOUEMY (*2)2 # —2.

3. BepHo Jsiu, uTo

5. IIpu KaKUX 3HAYEHUSAX M BEPHO PABEHCTBO V m?=-m?

_— @ _—
1.96. Haiigure 3HaueHWEe BBIPAMKEHUA:
a) (V495 8 (V455 B (V25
) (—g)z; n (243)% e) (0,15 ).
1.97. Haiigure xBagpar umcja:

a) V53;  6) 8Y2; B —3,4; 1) —3\/%.
1.98. HaiiguTe 3HaueHre BbBIPAKEHUA:

a) x2 mpu x =+/5; —/2; 5J7;

6) % mpu x = V/3; —26; 4J15;

B) —%xz npu x =+/14; -3J7; 0,1J21.
1.99. Haiigure 3HaueHNe BLIPAIKEHNI:

a) (VT/+(2J37  6) (643)—(32).

1.100. BeryucanTe, UCIOJIb3YsA CBOMCTBO KBaJpPATHOTO KOPHS
U3 IPOUBBENECHUSI:

a) \/m; 0) W; B) \/m;
1) /2,25 64; m 144 -1,21; e) \/9:0,25-64.
1.101. Beruucaure pamuoHAJIbLHBIM CIIOCOOOM:

a) /1,69-0,09-0,16; 6) /0,04 -1,96-225;

B) ,/0,0001-166,25; r) ,/0,0025 - 3,24 - 36.

1.102. HaiiguTe 3HaUeHNEe BBIPAYKEHNS, HCIIOJIb3YsS CBONCTBO
KBAJpaTHOT'O KOPHS U3 YaCTHOTO:

a) [5%; 0) ooz B A
49 625 64
10000 | 1. T

R TTE n) 316 €) 251
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1.103. Brruuciaure:

a) \64-9 - 25-81;  ©6) S+ |2

1.104. CpaBHUTe 3HAUEHUA BBIPAKEHUU /X'y U |%, ecau:
y

a) x=64, y=121; 6) x=-36, y=-0,01;
B) x = g y= 1%; r) x = -0,04, y = —2,56.

Mookuo u HaliTH 3HAYEHUS MAHHBIX BBIPAKEHU, €CJIU UuC-
Jla X U J Pa3HBIX 3HAKOB?

1.105. HaiiguTe 3HaUeHNE BLIPAYKEHMS:

2) [0,36-25 6) 1,21 .
49 400-0,81°
7.1, [191.

25 e T) 124 10,24.

1.106. Haiigure 3HaueHHEe NIPOU3BEICHUS, HCIIOJb3Ys CBOIi-
CTBO KODHS:

a) V2 -/32; 6) /5 - /20; B) /14,4 - \/10;
) J/80-0,2;  m) J0,1-.2,5; e) /0,3 -1/10,8.

1.107. HaiiguTe 3HaueHMNe YaCTHOI'O, UCIIOJb3Ys CBOMCTBO KOPHS:

J5 . NZT J216 |
2) Ja5”’ ®) 4700 B) J6 ’
J14,7 J25,6 J72,2
P) \/@ > 'u) \/B ’ e) 0’2 .

1.108. BrimosHNTE M3BJEUeHNEe KBAJAPATHOT'O KOPHS:

a) /10-250; 6) /11-1100; B) /360-90;
r) J48:75; o) /63 28; e) \/0,4:-4,9;
) /0,8-9,8; 3) /32,4-36,1; u) /25,6-57,6.

1.109. HaiiguTe 3HaUeHNEe BBIPAYKEHM:

27 81 03’
1.110. Beruuciure:

HpI/IBeJII/ITe cBoOM1 IIpumMep, AHAJIOTUYHBIN BBITTOJITHEHHBIM.
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1.111. Hafigure 3HaueHle BLIPAYKEHU:
a) V18 :/50; 0) V125 :4/80;
B) /7,5 :/2,7; r) 6,3 :17,5.

IlpuBeguTe CBOI mpMMeEpP, aHAJIOTUYHBIA BBITIOJTHEHHBIM.

1.112. HaiiguTe, BO CKOJBKO pa3 YUCJIO:
a) /75 Oosblie uncyaa J3 ;

0) J11 wmenbmme yncaa \/99.
1.113. Brruucaure:

a) 52 -V/2; 6) —8/3 - 2./3;
B) 3V11 - (—11); r) 6410 -0,1.10.

1.114. Oupenennre, ABJISIOTCS JIU B3aNMHO 00PAaTHBIMU UICJIA:

a) J5 u ﬁ; 0) 243 u L ; B) 3J2 u -342.
5 J12
1.115. HaiiguTe 3HaueHUsA BbIpaKeHUI Ja-Jb n \/52\/3,

ecJiu.
a)a=32,b=50; 6)a=1,8,b=9,8 B a=17 b= 3%
ITonbGepuTe Takue 3HAUEHUS IIEPEMEHHBIX 4 W b, IPU KOTOPBIX
3HAQUEHUA JaHHBIX Bpra)KeHI/Iﬁ paBHBI.

1.116. HaiiguTe 3HaueHINe BBLIPAYKEHNsI, MCIIOJIb3YysS CBOICTBO
KOpHA:

a)\252 — 24%; 6) V1482 — 48%; B) /52 —1,4%;
1) \/5,5%— 4,4%; 1) /0,682-0,32%; €) \/3,73%— 2,522,

1.117. Beruuciaure:
a) 52 - /32; 6) 3v8 : (£4/2);
B) 53 - 0,1J12; r) 2ﬁ:(%@).

1.118. HaiiguTe 3HaUeHNEe BbIPAKEHIM:

a) \/—242-(-32); 6) /2 (~10) - (—405);

B) —27 : 1_,) 4-(-8) .
-147 =50

1.119. PacmosokuTe B IOpPALKEe yObIBAHMS 3HAUYEHUS BhIpa-

menmit (0,01/1000 °, /1000 : /0,1 u /0,1 -+/1000.
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1.120. OmpepennTte, parmuOHAILHBIM WJINA HPPANOHAJILHBIM

YHCJIOM ABJSeTCSa 3HAaueHHWe BbIpa)keHusa a®, a® m 2a+3 mpu

__ 3
a=-"7.

1.121. Haiigure 3HaueHNe BBIPAMKEHIA:

&) V232 -V3-\27;  6) V24 -6+ 3 J5;
B) 2045 —%; r) 54 124 + /(—48) - (-75).

1.122. Brruucaunre:

V3.2, VT 56 .
RN 9 ma P R

253 /15 V18 /27 NERE
D—F N 5 Jiss ® 21 V26

1.123. CpaBHuTe 3HaueHHs BeIpaskeHWid \m®—n® u m-n,
ecJju:

_ _ . 11 ,_1
a) m=45,8, n=44,2; 6)m—116,n 5

BepHo 11, 4TO BhIpaskeHuUs \m? —n® U m —n TOXAECTBEHHO
PaBHBI?

1.124. Brriuucaure:

J2 714 5 Y8-5-V10, 55113 |
T A T N A
H S0 n (V2] 825 o (5V3) -3

1.125. Haiigure 3HaueHNe BLIPAIKEHU:

a) J/43%; 6)3-\(4)s B) \(-29)° ;

11

r)10 - (-5,71)%; 1) 12:./(-0,2)%; e) \/(-6)? — J152.

HpI/IBeﬂI/ITe CBOHM IIPMMEPHI, aHAJIOTUYHbIEC BBIIIOJIHEHHBIM.

1.126. YopocTuTre BhIpaskeHUe:

a) Jxi;  6) J(3a)?; ) J16m; 1) %

1.127. BeruucauTe, ecjiyu BO3MOMKHO:

a) \(=5)%; 6) \—5%; B) (V-5).
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1.128. TIpoBepbTe, BEepHLI JI1 PABEHCTBA:

a) 10,32 =0,3; 6) Vb% =b; B) (=7)? = —
) J=11)% = 11; m Jmt =m?; e J16x% = —8x.

1.129. ITomGepuTe HECKOJLKO 3HAUCHUHI NHEePEeMeHHON a, mJIsd
KOTOPBIX BBINOJHAETCA PABEHCTBO:

a)\/a72=a; 6)\/a7=—a.

1.130. YupocTuTe BbIpasKeHUe:

a) x%, ecom x> 0; b%, ecou b<0;
2
B) V9n?, ecau n < 0; T) J eciu a >
o) —5 n?, ecou n>0; e) —2«/25y , ecim y <0
P ) {9 .2 S
K) — m ecau p < 0; 3) lﬁk , ecau k> 0.

1.131. IIpeacraBbTe B BUe OAHOUJIECHA BbIpaKeHNe:
a) bav9a® mpm a<O0; 6) 3a*\J4a® upu a > 0;

B) —a+/0,25a% mpu a <O0; r) —a®*81a? upu a > 0.

1.132. YupocTuTe BhIpaKeHUE:

a) m®, eciu m > 0; 0) \/4y1°, ecau y < 0;
B) Vn'; r) ‘/g%;
1) —3./0,49n°, ecau n > 0; e) —T\9E™, ecm <0

12 16
®) —[<; 3) — |18,
36 81

1.133. Haiigure, mpu KaKkuX 3HAUEHUAX IIEPEMEHHON BEPHO
PaBEHCTBO:

a) Va® =a’; 6) Vb'® = b°;

B) Vel = —c%; ) Jal? = -

1.134. HajimuTe 3HaUeHNs BHIPAYKEHII:
a) V/5%; 6) \15% - 2°;

) 32 . 210 ) 74 ) 132.5%
F 51 A 28 250 210
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1.135. Beruuciaure:

a) \(-3)%; 6) V(-7)°; B) /2° - (-10)*;

r) 1}16(:(2_)?6; 1) 32('_(5_)?8 ; e) /(_237:.56.

1.136. Haligure 3HaueHNe BLIPAYKEHU:

a) \/6,4-107; 6) \/16,9-10°;

5) /0,910 ; 1) /0,025-107° .

1.137. YupocTtuTe BbIpasKeHIe J%Tbﬁ , ecau a u b — uucia:

a) OJTHOTO 3HAKA; 0) pPasHBIX 3HAKOB.

1.138. IIpeobpasyiiTe BuIpakeHUe:

a) V250%™, ecoim a >0, b<O0;
0) -/0,36a%p™, ecau b > 0; B) %, ecau a < 0.

1.139. VmpocTtuTe BBIpasKeHUeE:

a) W upu a > T,

0) /(a+ 8)2 mpu a < —8;

B) J(y-3)* +(y—5)° mpu3<y<s5;
r) J(x+4)° - J(x-1)* npu x < —4.

1.140. IIpencraBbTe B BuAe MHOTI'OUJIEHA BBIPaKeHUe:

a) (2m —5,4)> +5,4 mpu -1 < m<1;
6) \/(3n —-12,1)> =12,1 npu -5 <n < 4;

B) \/(2a - 1,8)° — \/(3,2a +1,6)> — 2a — 1,6 1pu —0,4 < a < 0,5;
r) (96— 1)* +/(2b + 3,4)° — b+ 3,4 mpu —2,8 <b<-1,8.

1.141%, HaliguTe 3HaueHNe BLIPAIKEHUI:

o (WIL); 0 (V32)5 o (Vad5)".

1.142%*, Brruuciure:

B [442 - 262 7. [ 29
a) \/70 —35 0) 1§ proRpvol
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1.143%. Haligure 3HaueHle BLIPAYKEHU:

a) 332+ 447; 6) /6662 + 8882,

1.144%*, TIpencraBbTe B BHAE MHOI'OUJIEHA BBIPaKeHNe:

a) Ja? —2ab+b?® mpu a<b;

0) \/4m2 —4mn +n® upu n>2m;

B) V36b +120+1 + b2 —10b + 25 — Jb* mpum —6<b<-1;

r) /494> -14a+1—/a*~6a+9 +25a° mpu1<a < 2.
1.145%. TTocTpoiiTe rpad@uK QPyHKIUU:

a) y= J(x —3)* mpu x > 3;
6) y=+(x+1)* mpu x<-1;

B) yz\/(x—i"))2 —\/(x—l)2 mpu 1 < x < 5.

"“'(E)'___
1.146. Beruuciure:
a) (V36);  6) (V8,37 ) (V3);
o () w9 o)
1.147. HaiiguTe 3HaUeHNE BHIPAYKEHIM:
a) a® mpu a =7; —/11; 5v2;
0) —% mpu a =/5; —J/15; -2410.
1.148. Haiigure 3HaueHNe BLIPAYKEHUI:

a) (V5 +(6V6)"; 6 (2v2) - (7V38).

1.149. Haiigure 3HaueHNe BBIPAYKEHUS, MCIIOJb3YysS CBOHCTBO
KBaJpaTHOT'O KOPHS:

a) \/36-16; 6) /25-0,09;
B) /144 -0,49; r) \/0,01-0,64-121;

25 49
== . e _XJ .
1) e ) 304’
289 , 13
%) 100’ 3) 381'
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1.150. Beruucaure:
a) /81-16 — /225 4; 6) 16 22
1.151. CpaBHUTe 3HAUEHUS BBIPAKEHUHN m nu F , €CJIN:
a) m =49, n = 25; "
6) m=0,04, n=121;

1 1

=—=, n=-_.
B) m 1 5

1.152. Haiigure 3sHaueHUe BbIPAKEHUA:

a) 64-0,49; 6) 1,69 :
V. 81 \ 900 0,25
1.0. .25

B) l5E 9; r /2,25 9"

1.153. BeruncanuTe, UCIOJIb3ys CBOMCTBA KOPHEIH:

a) V2 -/18; 6) /6 - \/24; B) /72 - 0,5;

) J0,1-40,4; ) #; e) %;
J128 J700 , J3
DK) Ts ) \/— 5 I/I) W'

1.154. BeinosiHUTEe M3BJIeUEHNE KBAaAPATHOI'O KOPHSI:

a) /250 640; 6) 18 -50;
B) /0,9°2,5; r) 12,1-28,9.

1.155. HaiiguTe 3HaueHNEe BLIPAIKEHUS:

5 . [19. 1. [{76.
a) 3 J; G)J; 178 - 4,2,

1.156. Beruuciure:

a) /48 :\/75; 6) /6,8 :4/15,3.

1.157. HaifiguTe 3HaueHUEe BLIPAYKEHUSI:
a) 8/3 +\/3; 6) —6+/5 - 24/5;
B) —/13 - 4/13; r) 57 - (-0,247).

1.158. HaiiguTe 3HauUeHWe BBIpAaKEHUs, HCIOJb3ysd paIuo-
HAJIbHBIN CIIOCO0 peIleHms:

a) V412 —40%; 6) V178% —78%;
B) /8,22 —1,8%; r) 16,5% — 5,22,



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.159. Brruuciure:
a) 72 - \/18; 6) Sﬁ:(%\/ZS); B) 4/8 - 0,01/18.
1.160. Haiinure 3HaUeHVEe BBIPpAKEHUA:
. -2-40
a) -32-(-162); 0) YR
1.161. Haiigure 3HaueHne BLIPAIKEHUI:

a) ﬁ +/32-50; 6) /27 (~108) — /45 :1/125.

1.162. Boruuciaure:

2) 82 . 5) 67 -\/21 )Ff

V32’ J3 7 NTENGD
1.163. CpaBuuTe 3HAUCHN S BHIPAIKEHUIH Ja®—b®> ma-b, ecan:
a) a=117, b=108; 0) a=24,5, b=19,6.

1.164. Haiigure 3HaueHUe BHIPAYKEHU:

a) V/31%; 6) 6- (%)2;
B)\/(-13)?; r) 5°4/(-3,62)%.

1.165. YpoctuTe BBIpasKeHUeE:

a) Ju2:  6) JTa)?; ) N25n2; ) 1627

1.166. YupocTuTe BbhIpasKeHUe: ol
a) ¢%, ecau ¢ > 0; 6)F, ecau y < 0;
B) W, ecau a = 0; T) E, ecau x < 0;
) —2\/?, ecau m > 0; e) -5 4¢%, ecnm ¢ < 0

n? . 1,2
K) — 95 ecau n > 0; 3) — ZZb , ecau b > 0.

1.167. IIpencraBbTe B Bue OGHOUJIEHA BhIParKeHIe:

a) Ja'®, ecim a > 0; 6) V9b°, ecuu b<0;
B) —2y/4n'® , eciu n<0; r) —6/0, 01m', ecom m >
m VE; e —

4 20
¥K) 3) — 36y .
49 121
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1.168. Brruncaure, uCHoJIb3ys CBOMCTBO KOPHSI:

A5 o' m s o [T

1.169. Haiigure 3HaueHNe BBIPAKEHU:
a) \/3,6-107; 6) 1/0,049-107.
1.170. YupocTure BbIpaskeHUe l2—5m n'®, ecom:

a) n=0; 6) n<O0.

O0bscHUTe, TTOUEeMY 3HAK 3HAUEHUS JAHHOTO BBIPAKEHUS He
3aBUCUT OT 3HaKa IIepeMeHHOUN m.

1.171. IIpexcraBbTe B BHAE MHOI'OUJIEHA BBIPAKeHNE:

a) \/(a —4)* mpu a>4;
0) W mpu b < -2;
B) \/(3b+10,2)? +10,2 mpu ~3 < b< 3;
r) J(2a-6,4 —~2a+3,2 mpu1<a<3.

1.172*, YopocTuTre BhIpakeHUe:

a) \Jx°—6xy +9y® npu x < 3y;
6) \Jb?—10b + 25 + \[b%+ 14b+ 49 1pu 5,8 <b < 4,4.
1.173%. IlocTpoiiTe rpaduk QyHKITUM:

a) y=«/(x—2)2 opu x = 2;
0) y:«/x2+6x+9 mpu x < —3.

1.174. Vctionb3ys maHHbIe pucyHKa 12, BLIOEpUTE BepHOE yT-
BepIKIeHUe:

-

‘.75 __‘j a)a > 0;
M(a i3 N(a( 13)) 6)a < 0;
Puc. 12 B)a = 0.

1.175. Beimostaute nedicteus: —2+ 32+ 5°.

1.176. Pemure mepaBencTso (x + 7)(x —7) = x°+ 5x — 49.
1.177. IlocTpoiiTe rpaduK ypaBHEeHUsa 3x + Yy = 2.

1.178. Pazno:xkure Ha MHO:KuTenu 3a(b—4c)—b+ 4c.



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.179. IIpencraBbTe TpexuJjeH B BHUJe KBaJpaTa AByUJIeHA:

a) a®—10a + 25; 6) 9x* + 6x% +1;

B) 4m® — 20mn + 25n?; r) 0,01a% + 0,4a® + 4.

1.180. Pemure cucreMy ypaBHEHUI {x T4y =9, crIoco6oM

3x+ Ty =2

MIO/ICTAHOBKU. {3x +8y=-18,

1.181. PemuTe cucremMy ypaBHEHUI CTI0CO-
6OM CJIOKEHU. ox —18y =64

1.182. TypucTsl OTIIPAaBUJINCH B TTOXOJA Ha BpaciaBcKkue osepa.
YacTh OyTH OHU IIpoexajii Ha Ioesle, YacTh — Ha aBTobyce u

elfe YacThb — IIPOIILJIN IIeIITKOM, ITPEO0JIeB B OOIell CJIOKHOCTHU
195 kM. IlyTh, KOTOPBIA TYypHCTHI MpoexXajii Ha aBToOyce, OKa-
3aJjica Ha 15 KM AJUHHeEe IIyTH, MPOHAEHHOr0 TEITKOM, M COCTa-
Buan 20 % myTH, mpeomoJieHHOro Ha moesge. CKOJMBKO KHJIOMET-
POB TYPUCTHI MPOIIJIN TEITKOM?

1.183. Yro Beiroguee: 40 %-Hasa CKuUAKA Ha TOBAp WUJIMN aKI[UA
«Kynu gBa ToBapa ¥ MOJYYU TPETHUI B IOJAPOK»?

§ 4. IlpyMeHeHUE CBOMCTB KBAaJIPaTHHIX KOpPHeil
1.184. HaiiguTe 3HaueHNe BhIPAKEHUS % -0,179 + % -0,821.
1.185. Yopocrute Beipaskenue —0,5ab + 1,2a” + 4,5ab — 1,2a°.
1.186. Pagnoxxute na Muoxuteau 4a” +4a +1 - (3a + 5)%.

@ BriHeceHUe MHOKHTEJS 32 3HAK KOPHS
IIpeoGpasyem BBbIpaKeHUe \/m , TMPUMEHWB K HEMY CBOW-

CTBO KOPHS U3 IPOU3BeaeHus: (/492 = /49 - J2 =7-J2 =742.

B pesyabraTe mpeoOpas3oBaHHII IIOJYYUJINM IIPOU3BEeINeHNE IBYX

MHOKHUTeJeil: 7 u 2. B Takom ciyuae
TFOBOPAT, YTO MHOMKUTEb 7 BBIHECIH 34 J18=./9-2=

3HAK KODHA. Ny

BberaeceM MHOKUTEJBb 3a 3HAK KOPHSA

B BeIpaskeHuu ~/45. I[asa sToro umcio 45 125 =.[25-5 =

IpeACTaBUM B BUJIE ITPOUBBEAEHUA IBYX

MHOKUTeJIeH, OAUH 13 KOTOPBIX ABJISET- =J25-/5=55
cA KBaJpaToM HEKOTOPOI'O BBIPAKEHN:

2 —_— . 2 j—
J45=/9-5=9-/5=3J5. Tomopar, | VO ~VO @ =
YTO MHOMKWTENb 3 BBIHECIMW 3a SHAK =J5:Va® =5+]a|

KOpHS.



Tmasa 1

@ YT00BI BFIHECTH MHOKUTEIh 32 3HAK KOPHS, HYSKHO:

@ IIpexmcTaBuTh HOLKOPEHHOE
BHIpasKeHUe B BHUJe IIPOU3Be-
JeHUs, COIEPIKAIIero KBaapar
BBIPAYKEHUA.

@ IlpuMeHUTH CBOMCTBO KOP-
HA U3 IPOU3BEICHUSI.

® HaliTu KopeHb U3 KBajpa-
Ta BBIPAYKEHU.

@ BanucaTb IPOU3BEIECHUE II0-
JIYUYEHHOT'O MHOKUTEJIS ¥ KOPHS.

Brraecure MHOMUTEJb 3a
3HAK KOPHA B BbIPpaXEeHHuun

@

®J7_ 36-2;
@ /362 =/36 -/2;
® V36 V2 =6-2;
@ J72 = 6.2.

[\

w
(=2}

BHeceHne MHOKUTEJSA MO 3HAK KOPHA

Ilpu BBIYKCIEHUAX UM IIPeod-
pPasoBaHUAX WHOTAA HYKHO BBI-
MOJTHATH BHECEHWE MHOMKUTES
IO 3HAK KOPHH.

Baecem B BbIpakeHUU 53
MHOJKHUTEJIb D I0A 3HAK KOPHS:

53 =543 = J5* -3 =
~ /25 /3 = (253 = T5.
B BoIpaskeHun a\/7 BHecem

MHOJKUTENIb @ IIOJ 3HAK KOPHSI.
IIpu a > 0 monyuum:

aT=a® T =Ja? 7 =\7d®.

IIpu a < 0 umeem:

a7 = ~(=a) N7 = —(-a)? -

23 =2 -3 =22 -3 =
_ i3 -12

72 = 72 2 =
= —./49- =_\/@

~0,5+/3 = -/0,25-3 =
- /0,75

JT = a? T = 7a.

@ YT00BI BHECTH MHOSKUTEJH II0]] 3HAK KOPHS, HYSKHO:

@ IlpexncTaBuUTh  HeOTPHUIA-
TeJbHBLIII MHOKHUTENb B BHUJE
KBaJPATHOTO KOPHA M3 KBaj-
paTa 3TOro MHOMKHUTEN.

@ IlpuMeHUTHL CBOMCTBO KOpP-
HA U3 IPOU3BEJEeHUs «CIIpaBa
HaJIeBO».

® Banumcarh KOpPeHb W3 IIPO-
U3BeleHNs.

BHecuTe MHOKUTEIB IO 3HAK
KOpHA B BbhIpaskeHUU H/7.

@ 57 =52 -JT;
@ 52 T =52 7;

® 527 = /257 =/175;
57 = J175.




KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

Hanpuwmep: a) ecau m — HEOTPHUIATEIBHOE YUCJIO, TO M =

= Jm? - Jn = Jm®n;
6) ecom k<0, 1o kI = —J(—k)?1 = —JK?L.

IIpeoOpa3oBanue BhIpasKEHUH,
coepsKalmuX KOPHU

BroipaskeHus, comepskalliie KOPHU, Ha3bIBAIOTCA HPPAIUO-
HAJIbHBIMH.

PaccmoTpuM mpuMephl IIPeo0pasoBaHUM HPPaAIOHATIBHBIX
BBIPaKeHUH.

V(=T)(-14)
Ilpumep 1. Beruuciaure: ————-
J18-25

Pewenue. 1) IlpeacraBuM HOAKOPEHHBIE BBIPAKEHUA B BUE

IPOUBBENeHUS HEOTPUIIATEIbHBIX MHOMKHUTEJIEH:

JED(14)  (Te207
J18-25 J2:9-25°

J72-7 7-\2

2) BrimeceM MHOMKUTEJNU 3a 3HAK KOPHS: = .
J2:9-25  3-5-42
V2 7

3) CoxpaTuM MOJIYUEHHYVIO APO0b: =—.
) Coxp YUEeHHYIO Ap 3503 15

Ilpumep 2. Yupoctute BbIpaskenue /18 —+/50 + 2,0,5.

Pewernue. 1) BeiHeceM MHOMKUTENIMW 3a 3HAK KOPHSA B IIEPBBIX
IBYX CJAraemMbIX, a B TPETbeM — BHECEM MHOXKUTEJb II0J 3HAK

KOPHS:
J18 — /50 + 20,5 = 3J2 —5J2 + /2.

2) IIpuMeHUM pacIpeseTUTeIbHBIN 3aKOH YMHOMKEHU:
3J2-5V2+V2 =12-(83-5+1) =2 (-1) = /2.
IIpumep 3. YupocTuTe BbIpasKeHIe
(VT =B+ (VT + B )= (VT — BT + V5).

Peuienue. BocmosbayeMmces (opMyJaMu COKPAIEHHOTO yMHO-
JKEeHUA U IIOJIYUYMM:

(VT =)+ (V7 + VB )= (VT = JB)(JT +5) =

(VT P27 5 + (V8 )+ (VT 24T - B + (V5 - (VT 1+ (B )=
=T7+5+7+56-T+5=22.
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Ilpumep 4. Paznoxure Ha MHOYKUTEJIN:

a) 2411 +11; 6) V14 —J/21.
Pewenue. a) IIpeacraBum uucyo 11 B Buge (\/ﬁ )2 U MOJIyYUM:

2411 +11 = Z\E+(\E)2 = \E(2+\E);

6) 14 21 = T-2—\[T-8 =T V2 T3 =T(V2-V3).

Ilpumep 5. Coxkparure npodb m\/;.

Pewenue. B unciuTesie 1podu BhIHECEM OOIITMIT MHOMKUTEJb 34
CKOOKHM U COKpPaTHUM IPOOb:

5V6 -6 _ 5V6-(V6)° _ V6(5-16) _ .
I S kL

Ilpumep 6% Haligure cymmy \/7 +43 + \/7 - 4.3.

Pewenue. 1) IlpeacraBuM BbIpaskeHue 7 + 43 B BUJe KBaj-
paTa IByuJeHa:

7+4J/3=3+2-2-/3 +4 =(\/§)2+2-2-\/§+22=(\/§+2)2.
Torma moayunum: \/7+4f = \/(\/§+2)2 = \/§+2.

2) BeimosiHUM npeoOpa3oBaHUSA BTOPOT'O CJIAraeMOr'o CyMMbI:
7-4J3=8-2-2-83+4=(V3)-2-2-J3 +27= (V3 - 2)°.
Torza \7-43 = (V3 -2 =38 -2 =2-3.

3) Haiimem cymmy:

JT+4V8+7-4J3 = J3+2+2-3=4.

H36aBieHue OT UPPAMOHAJIHHOCTH B 3HAMEHATeJIe TPO0H

Eciu 3HameHaTesb APOOM IIPeACTaBJIAeT COOOM KOpeHb, TO
YHCJINTENb 1 3HAMEHATEb APO0M MOXKHO YMHOMKHUTEH HA 3HAMEHA-
TeJIb JPO0U, TOTAA IIOJYUUTCA JPO0b,

B 3HaMeHaTeJie KOTOPOHM HeT mppa- 3 3.6 36 /6
nuoHasbHOCTH. Hampuwmep, 6 J6-J6 6 2
1 1-J2 2
== == 3(V7 -1
J2 J2-v2 2 3 _ V-1 _
VT+1 (7 +1)(V7 -1)
Eciu sHameHaTesb Apoou E)aBeH s(VT-1) JT-1
cyMMe (pasHOCTU) BBIPAKEHUI, CO- = 6 =
IepKaIuX KOPEeHb, TO UYHCJIUTE]b




KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

U 3HaMeHaTeJ b APOo0M YMHOMKAIOT HA PasHOCTh (CyMMy) 5THUX
BBIPAKEHUH (rOBOPAT — HA CONPSAKEHHOe BbIpaskeHme). Torma
B 3HaMeHaTejie APOOU IOJydaeTcsa paluoHajgbHOe uwmcjio. Ha-

mpuMep,

5 3(J5 + 2]

3(Vs+v2) _ 3(V5+2)

=5 + 2.

-2 (52|52 (BP-(BF B

©

BriHeceHre MHOKUTEJA 3a 3HAK KOPHSI

BrinecuTe MHOMKHUTEIb 32 3HAK
KOPHS:

a) V150;
6) V2a®b* mpum a<O0.

2) V150 = /256 -

= /25 -6 =5V6;

6) V2a%b*' =2-a? [0 )? =
=/2|alp*;

mpu a < 0 moayudum \a\ = —a,

T. e. V2a%b? = —ab2\/§.

BHeceHue MHOKUTENS IIoa SHAK KOPHSA

Buecure MHOXHUTEIIL IO 3HAK
KOpHH:

a) 440,5;
0) —5b\/§, ecau b > 0;
B) mﬁ, ecau m < 0.

a)4\/0,75=\/472'\/w=

= /16-0,5 = 8;

6) —5b4/2 = —\/5% - \/b? -2 =
= /5% b2 -2 = —\/5007;

B) mAT = —(-m)WT =
JCmy -

= —Jm? T = \Tm?.

IIpeoGpas3oBaHue BBIpAKEeHUI, COAEPIKAIINX KOPHUA

YupocTuTe BhIpaskeHUe

32 +4/50 —/18.

32 +/50 — /18 =

=3/2+25-2-/9-2 =
= 3J2 +5V2 -3J2 = 5/2.
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YupocTuTe BhIpasKeHME:

a) (2v5 -/27)-/3 - 2V15;
6) (V3 - 2) + 24,

a) (25 —/27)-\/3 - 215 =
= (245 -38V3)- V38 -2V15 =
=253 -33-/3-2J15 =
=215 -9-2J15 = -9;

6) (V3 -v2) + 24 =

= (V3)-2y3-V2+(\2)+
+J4:6=5-2V6 +2J6 =5.

@
|

S

o

CokpaTture ApooOn

-3
w
&

(3-V5?2 _9-2-3-V5+(J5)
7-3J5 7-3J5

_14-6J5 _ 2(7-35) 9

C7-3/5  7-3J5
H30aBiaeHue ot HPppanuoOHAJIBHOCTH
B 3HaAMeHaTeJe Ipoou
H36aBbTeCh OT MppPalOHAb- 2) 2 2.7 2dT 2T,
HOCTHU B 3HAMeHaTeJe IPOOu: NN N AN
2.
a) N 6) 6 _  6:(J15+3)
6 J15-3 (V15 -3)(J15 + 3)

9 55

_ 6(V15+3) _ 6(V15+3) _

(V15)* -8 6
=15 + 3.

YupocTuTe BhIpasKkeHUE

10
0.

WzbaBuMca oT MpPpPaAIMOHATD-
HOCTH B 3HAMeHaTeje APO0u:

10 _ 105 _ 1045 _ g /5

NERERNCRNG 5
ITonyuum: %—\/g =
=2J5 -5 = 5.

NMpaBoobnagaTtenb HapoaHas acBeTa
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Hatigure 3HaueHMe BBIpasKe- WsbaBuMcsa OT mppaIioHaIb-
HUS T L5 HOCTHU B 3HaAMeHaTeJe KayKIou
Ji1-2  4+J11 Ipoou:
7 7(V11 + 2)

Jil-2  [Wii-2lii+2)
Crlit+2) 71t +2)

11-4 7
=\E+2;
5 5(4 —/11)

411 4+ 11)4-11)

_5(4-V11)
= Toom -4 VIL
7 5

Tornma + =
AT e T ae it

=J11+2+4-J11 =6.
e 1. BepHo Ju, uTo aJa = a®, ecnm:

a) a=>5; 0) a=-2; B) a=0; r)a=-1?
2. Kakve u3 CJIeAYIOIIUX BBIPDAYKEHUI NPUHUMAIOT HEOTPUIATeIbHBIE
3HAYEHUA:

V32 o) ot wm (Va5 o alete

1.187. Ilosb3ysch aJITOPUTMOM, BEIHECUTE MHOKUTEb 3a 3HAK
KOPHJ:

a) 18; 6) V27; B) J72; r) \J/45;
o) ~/200; e) V108; K) V1755 3) \245.

1.188. YopocTure BhIpakeHue:

a) 4./50; 6) 1/99; 50,4755 1) 125,
I) —0,5\/5; e) —% 160; ¥K) —@; 3) —-3,5/32.

1.189. BoimecuTe MHOMKUTEIb 34 3HAK KOPHS:

a) \V7a’; 6) V12b*; B) V28m?n®; 1) 1/0,09¢ck*d®.

1.190. IIpugymaiiTe HECKOJbKO 3HAUYEHUII IIepeMeHHOI, M
KOTOPBIX BEPHO PaBEHCTBO:

a) V5k® = k5 6) \/3p? = —p/3; B) V2m* = m2/2.
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1.191. 3umasa, uto a > 0, b < 0, BeEIHeCHTEe MHOMKUTEJb 3a 3HAK
KOPHSA B BBIPAYKEHUN:

a) V2a?; 0) J6b% ; B) V32a%p*;
DINET m /2,88a%h'2; e) \/3,6a'%p" .
1.192. BeraecuTe MHOMKUTENb 3a 3HAK KOPHA:

a) V25m?n, ecim m < 0;

6) \18x°y®, ecam x < 0;
B) \200a®b?, eciam a >0, b< 0;

) +2,56¢%d°, ecmu ¢ <0, d<O.

1.193. BeiHecuTe MHOMKUTEJIb 34 3HAK KOPHS:
a) va®; 6) V-b°; B) x'y%; r) V-3&".

1.194. Tlonb3yschk aJITOPUTMOM, BHECUTE MHOKUTEJD IO/ 3HAK
KOpHS:

a) 2\7; 6) 3v2; B) 5V11; r) 14/27;

1) —245; e) —3v6; %) —104/3; 3) —% 147.

1.195. BHecuTe MHOMKUTEJb IO 3HAK KOPH:

a) 3Va; 6) 5V3b; B) +V18x;

r) —7Jm; ) —6\/n_3; e) ~0,1/200c¢.

1.196. BepHo 11, UTO 3HAUEHUS BBIPAKEHUH %\/@ u 2\/1,?
PaBHBI?

1.197. B BoIpaskeHum m+/3 BHECUTE MHOMKUTEJb IIOJ 3HAK
KOpHSA, eCJIM:

a) m = 0; 6) m<O0.

1.198. BuecuTe MHOKUTEJb IO 3HAK KOPHS:

a) (a+1) 7, ecnu a>-1; 6) (b—3)-/6, ecnu b< 3;
B) m\/ﬁ; T) n\/;;

m) (x-1)-\Jx-1; e (y-2)-\2-y.

1.199. Vmpocture BBIpasKeHUeE:

a) 243 +7/3; 6) 442 - 9/2;

B) 6.5 +/5; r) 3J7 -7;

m 4,5v2 - 0,512; e) 0,243 +0,84/3.
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1.200. Beryuciure:

a) 3v/2 + 742 - 52; 6) 7+/3 — /3 + 243;

B) 7 + 67 = 0,547; 1) 2,65 + 3,4y/5 — 5;
m) 76 — 2.6 — 4./6; e) 5v10 + 3410 - 8410.

1.201. HaiinuTe cymMMy, Pas3HOCTh, TPOU3BEIEHUE U YACTHOE
qmces:

a) 72 u 3v2; 6) —-5/3 u /3; B) /5 u 5.

1.202. YopocTure BhIpakeHUE:

a) 57 +/28; 6) 2712 - /75;

B) 4.2 +/50 —/32; 1) 250 - 38 - 32;
) V75 +0,1,/30 000 - 1127; e) 0,24/125 + /45 — /80;
x) 48 +12 - 4.3; 3) /300 — 15— 5.12.

1.203. Haiigure 3HaueHne BLIPAYKEHU:

a)(\/%+\/5)2; 0) (x/ﬁ—\/i)z;
B) (V27 - V3)%; r) (/0,2 +0,8);
0 (J0,9-J0,4)%5 (/0,18 +./0,08 )"

1.204. YopocTuTte BbIpakeHme:
a) (V20 +5)-\/5;

6) 3v2 - (52 - 18);

8) (547 + V28 - /63 - (247);
1) (V54 ~ 6): 6;

) (V27 +75):(44/3);

e) (9v2-/98 +/32):(3V2).
1.205. BoinosnHuTe geicTBus:

a) V32 - 243 — (52 +/27);

6) V28 - 45 - (JT - 20);

B) Sﬁ—\/g—(im+5x/3_2);
r) \/E—t’)\/%—(é 192 —2%).
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1.206. OmpepennTe, ParMOHAJBHBIM WJIW HPPAMOHAJILHBIM
YHCJIOM ABJIAETCA 3HAUEHNE BHIPAYKEHU:

a) (542 —/27)- 3; 6) v/5 - (\/80 - /8 - 20;
B) (48 -\18)-V2 -46; 1) 2427 -2(5V2 +6).

1.207. Ilepumerp npamoyroiabHuKa paBeH 10 cm, a ajauHa

OOHOII M3 ero CTOPOH paBHa /7 cM. Haligure mjomagb MpaMO-
YTOJILHUKA.

1.208. BoITloTHUTE YMHOMKEHUIE:

a) (V5 -1)(\V5 +3); 6) (3v3 +4)(V3 -2);

B) (74/2 - 8)(5-2V2); 1) (5V3 +1)(7-3);

m (2V7 -VB)(V7T +V3); e (36 -542)(2V6 -342).

1.209. IIpumenuTe popMyTy pa3HOCTH KBaAPATOB U BEIUUCIIUTE:

a) (3+7)(8-7); 6) (1-35)(1+35);
B) (V6 +/3)(\3 -/6); r) (V29 -V19)(V19 +29);

m(3V2 -V11)(V11 +3V2);  o(2v11 +3J7)(3V7 - 2V11).

1.210. IIpumenuTe popMyJbl KBajgpaTa CyMMbI MJW KBaapara
PasHOCTH U YIPOCTHUTE BbIPAKEHUE:

a) (V3 +1); 6) (2v2 - 3)’; B) (V5 +7);
M (3V6 -v2);  m (V4a5+V2)5 e (V40,5 -V2).
1.211. ITepumeTp KBajpaTa paBeH:

a) (43 +8) em;  6) (20-45) cm.

Haiinure nomaaps KBagpara.

1.212. YupocTuTe BBIpasKeHUeE:

a) (V2 -3) -11; 6) (5+2v3)* - 37;

B) 9-(V7-v2); 0 21-(2J5+1).

1.213. Ilpu a = J7 —1 maiigure snauenne BBIPAKEHU:

a) (a+1)7%; 6) a’+ 2a; B) 3a’.
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1.214. Briuucaure:

a) (V2 -3J7) +614; 6) (V6 —/3)"+72;
B) (V6 +5)°-V120 - (V11)%; 1) (25 -5+ (10 +5)%;
m (V2 +1)*(3-242); e) (2-V3)(7+43).

1.215. Haiigure sHadeHHue BhIpaskeHud m>— 10m + 9 mpu:
a) m=+/3 +1; 6) m=5-+/13; B) m =25 +9.

1.216. M36aBbTeCh OT MPPAIIMOHAJIBLHOCTY B 3HAMeHAaTeJse IPoou:

8 . 3. _ B, 6
a) ﬁa 6) \/ﬁ, B) \/ﬁ, I-‘) 7\/§'
1.217. YupocTuTe BbIpasKkeHUe:
21, 18 _ .
a) J7 + 6) T 5/3;
B (L+v2) V2w (A-v2)l,

1.218. Mz6aBbTeCh OT MPPAIIMOHATIBHOCTY B 3HAMEHATeJe TPoou:

1 . 9 . 4 13
J3-2’ ®) 5+7° B) J5 -3’ ) 26 + 11"

1.219. HafinuTe 3HaUeHVE BHIPAKEHUA:

9 4 3 . ) 42 + 24 .
J13-2  4+13° 2.6 -J3  2J3+6°

8 10 r) 8 _ 9 .
Ji-J5  5-2J5’ J6+v2  J6-43

1.220. YupocTuTre BbIpaskeHUe:

Q) 2 . 2 . 6)ﬁ+J§_ﬁ—\/§
1-23  1+2J3° JT-J3  JT1+43°

1.221. JTorkaskuTe, 4TO 3HAUEHUE BHIPAIKEHUA

(18 L 6 _ 8
Jr+1 J1-2 3-J7

1.222. PasiosKnuTe Ha MHOMKUTEJIN:
a) 5+5; 6) V3 - 3; B) 76 + 6;
I‘)\/g—\/g; I[)\/E-F\/E; e)\/ﬁ—7\/§.

a)

a)

B)

)(\/7 + 11) ABJISETCS IeJIBIM UICJIOM.
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1.223. Cokparure Ipoon:

Ji1-11, 23 . V5 +1
a)T, 6) \/77 B)\/ﬁ+\/§’
25 5-5 )L. o) 2-2

Jo-vz2’ SN VPN NCENEK

F+F S)M—m_ H)M—J@

NN J24 —J10 180 —J72

1.224. Cokparture 1pobb:
2) (V8 +1)% 5) (V8 -2 ) 9762, 5 8+ 37
243 10-4.J6 (1-v2)2’ (3+TP°

1.225. YmpocTuTe BbIpasKkeHUe:

8) \J(2-5); 6) (38 -T);
(3-2V8)2+3 1 ((4-3V2)-32.

1.226. Beruuciaure:

a) \(1-v2) +|[2-V2);

6) I8 -7 +J1-7F;

B) \(1-6) +J ~5)

r) J(ls-@)g ~Jla-J197.

1.227. Jlokaxxure, UTO 3HAUEHUE BBIPAMKEHUSA SBJIAETCA Iie-
JIBIM YMCJIOM:

a) \(9-43) +/(5-4J3);
6) (38— 6v5) +/(19-65 ).
1.228. Haiizure sHAueHMe BEIDAKEHIS:
a) (1+v7) + /(297 - 10)°;
6) (2-5) - (45 -9);
(\F 7+ 7) (f \/ﬁ)z ;
r) (3+39)- (V3 - Vi3)’.

2
5
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1.229%*, YopocTuTre BhIpaKeHUe:

a) Jo+4V5; 6) \/20 - 6411 ;
B)m; r) m;
) \/m; e) m;
) M; 3) \/m;
m \J7T-24; K) \/5+/24.

1.230%. HaiiguTe 3HaueH1e BBIPAKEHU:
a) J4+2V3 +4-2V3; 6) V14 + 65 —\14-65;
B) V4983 —/49+83; 1) 46+ 6.5 +/46-65.

1.231%*. JlokakuTe, 4YTO 3HAUEHNE BLIPAKEHUS

\/9 —4J2 + \/17 122 sasaserca IIeJIBIM YKICJIOM.

1.232%, YupocTuTe BbhIpasKeHUe:

a) \/1/28 +16+/3 ; 6) \/\17 +1242 .

1.233%*. Brerunciaure:

a) \/13+30\/2+«/9+4J§; 6) J22+6«/5+«/13—\/E.
1.234%, Berumcmure: 2 +/3 -\/2+\/2+\/§ -\/2—\/2+\/§.

1

1.235%, HailiguTe 3HaueHUe BBIPAKEHU J6 +5 -

11-2.30
1.236%. Haligure 3HaueHle BbIPAKEHUA
J5 N J3
J6+2U5 +\6-25  \[4+23 +[4-2.3

J2 -3 +2

1.237%. C 0 .
OKpaTuTe APo0H RN PN

1.238%. Beruuciaure:
1.1 1 N 1 N 1 N
Ja+Js  J8+V12  J12+416 V16 +420 20 +4/24
+ 1 + 1 + 1 .
J24 +28 /28 +432 /32 +.36
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1.239. BrinecuTe MHOYKUTEJIb 32 3HAK KOPHA:
a) V12; 0) V28; B) V98; r) V300;
) 180; e) V147; IK) 2\/45; 3) —-0,1/500.

1.240. BrimecuTe MHOMKUTENDb 34 3HAK KOPHS:

a) \3b?; 6) V18a*; B) \/T2k*p?; r) 1/0,04xy%2° .

1.241. 3uasa, yuto m < 0, n > 0, BeIHeCUTe MHOYKUTEJIb 3a 3HAK
KOPHSI B BRIPAYKEHUM:

a) \/5—2; 0) W; B) \/m;
) |[gmn’; m N24,1mPnt; e \4,3m®n®.
1.242. BeiHecuTe MHOYKUTEJNb 34 3HAK KOPHS:

a) m, ecan a > 0;

0) \/W, ecau m < 0;

B) m, ecau x <0, y<O0.

1.243. BriHecuTe MHOMKUTEND 34 3HAK KOPHS:
a) V22 6) -y B) Va'b* .
1.244. Brecute MHOKUTEJIb 1Ol 3HAK KOPHA:
a) 24/3; 6) 3V5; B) —5./2;

r) $/45; m —247; &) —<72.

1.245. BHecuTe MHOMKUTEJND IIOJ 3HAK KOPHS:

a) 2v/x; 6) %«/50 : B) —6a; r) —%\/18195.

1.246. B BoipaskeHun k2 BHecuTe MHOMKHTENh IO BHAK
KODHS, eCJIN:

a)k>0; 0) <O.

1.247. BHecuTe MHOMKUTEb IIOJ 3HAK KOPHS:

a) n\/g, ecau n = 0; 0) m\/g, ecau m < 0;

B) x/x; r) (a-b)-Jb-a.



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.248. YupocTure BhIpakeHUe:

a) 52 + 44/2; 6) 6/3 —9./3;
B) 87 -7 r) 95 + 45 —145.

1.249. HaiiguTe cymMMy, PasHOCTb, IPOU3BEJEHUE U YACTHOE
qmcest:

a) 6+/3 m 4./3; 6) -3/2 u J2; B) —247 u 27.

1.250. YupocTure BbIpaskeHuUe:

a) 85 +/125; 6) 2724 —/54;
B) 33 - V12 +J75; r) 512 — 2./27 - 33;

1) /300 - 4.48 - J75; ) V150 —\/6 —/96.

1.251. Haligure 3HaueHNE BhIPAKEHUA:

a) (Viz-V3); 6 (V3z+v2); ) (0,9 -2,5).
1.252. VmpocTuTe BbIpasKeHUe:

a) (V48 —/3)-/3; 6) 35 - (V5 + /20 - 180);

B) (V50 +418):v2; 1) (V63 + 57 —/28):(2V7).
1.253. BroimmosnuHuTe geicTBUA:

a) 212 - 128 - (V75 - 52);

6) /80 + 27 - (2245 - V45).

1.254. OmpepennTe, PaMOHAJBHBIM WJIW HPPAINOHAJILHBIM
YHCJIOM SABJISETCS 3HAUEHNE BLIPAYKEHUSI:

a) (43 +/32)-2; 6) V3 (V6 ~27) +9;

8) (87 + V27) 3 -3J21; 1) J5+ (V10 - 85) - 2,58.
1.255. BrinosrnuTe yMHOMKEHUIE:

a) (V6 +2)(V6 —1); 6) (3v5 - 2)(\/5 +5);

B) (2-5v3)(4V/3 - 7); 1) (6V11 +5)(3 - V11);

m (3V2 +V3)(V2 -V3); e (747 -25)(3J7 - 45).
1.256. IlepumeTrp npAMOyTroJabHUKA paBeH 12 cM, a AJUHA Of-

HOII U3 ero CTOPOH paBHAa (\/g + 1) cm. Haligure miomanb mps-
MOYTOJILHUKA.
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1.257. ITpumenuTe GopMyIy PasHOCTUA KBAAPATOB W BHEIUMCJIUTE:
2) (5+6)(5-6); 6) (1-2v3)(1+2V3);
B (V2 5245l 1 (247 - i8)(2J7 + J13).

1.258. IIpumenuTte GopMyay KBaJpaTa CyMMBI UM KBajaparTa
PasHOCTU U YIPOCTHUTE BbIPaKeHUeE:

a) (V2 +3)%; 6) (33 -1)*; B) (V6 +V11)%;
0 (5V6 -v3/; (V12,5 +V2) e (V24,5 —V2).

1.259. Brruucaure:

a) (V3 +2V2)"-4.6; 6) (5 —\15)"+/300;

B) (V3 —5)*+/60 - (2V2)%; ) (3J7 -2+ (6 +7);
n (V3 +1)(4-23); e) (245 - 3)°(29 +12.5).
1.260. 136aBbTech OT MPPAIMOHAJLHOCTY B 3HAMEHAaTeJe JPOO0I:

12 7 J2 8

== 0) —:; = 5
N & % D e
1.261. YopocTuTe BBIpasKeHUE:

2 -19; 6) 12 +7.5; 12 _/3)-3.
a)f@ )J5+f B)(Jg J3)-\3
1.262. N36aBbTECH OT MPPAIMOHAJIBLHOCTH B BHAMEHATeJ e 1Poou:

1 11 8 14

; 0) —=; == — .
Y V7w P Vssous
1.263. HaiiguTe 3HaueHne BLIPAYKEHU:
a) 8 10 . y 8 _ 1 .

Ji1-3  3+411’ 1-J7 J1+3°
g 4 6 . 10 __ 5

NEENERNCIND JT+V2 JT-y2
1.264. [lokaxuTe, UYTO 3HAUEHNE BBIPAIKEHUA 5 5

SIBJISIETCST PAI[MOHAJIbHBIM UKCJIOM. 2J3-3 2J3+3

1.265. Pazno)xure Ha MHOKUTEJIN:

a) V7 +7; 6) V2 - 2; B) 75 +5; r) 14 - 2.

1.266. Coxparure apo0b:

2) J6 +6 5) JT-1 5) 6+6 r) J3 -3
V6’ J14 -2’ V30 +5” J15 -5

1.267. Cokparute npo0Ob:

(V5 -1 124643 (1-2V3)2
V5 n Ve Y wees
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1.268. Yupocrture BhIpasKkeHUe:
a) \(1-V3); 6) (2 -V5)";
) \Ja-3v2 -4 p J5-VTF -3-VT).

1.269*. YupocTure BhIpakeHUe:

a) V4 +23; 6) V11— 47
B) V11 +2y10; r) J7 - 2410.

1.270*, Haiigure 3HaUYeHNE BBIPAMKEHII:

a) V8 +2J7T —J8-2J7;  6) /28 -103 +/28+1043.
1.271%. Beruucaure: \/\/3 - \/8 —\J29-125 .

. 9_59. o o
1.272. Beruucaure: 2 56 6. - o T >
1.273. Ha KoopauHaTHOMI IIPAMOIL Puc. 13
oTMeueHBI umcyga m u n (puc. 13).
Pacmosiosxure B mopsagke yObIBAHMS YMCJIA %; % ul.

1.274. Haiinure 3HaueHHe BeIpaskenus 107°:107: 107,

1.275. Paznoxure Ha MHO:uTenu (5x — y)° — 9y°.

3x+8 _ 4x+3 _ bSx-1 1
2 6 3 )
1.277. IIpamas, aBiadpInasacsa rpapukoMm GYHKIINAN, 3aTaHHON

dbopmyioit y = kx + b, nmepeceraer ocu KoopauHat B Toukax A(0; 6)
u B(-4; 0). Haiinure k u b.

1.278. Cpenu pertenuit ypaBHeHusa x — 6y =25 Hangurte Ta-
KOe, KOTOpO€e COCTaBJIEHO M3 JIBYX PaBHBIX UHCEJI.

1.279. Pemute mepaBencTBo 4x” —2x > (2x — 3)(2x + 3).

1.280. ABrociecaphb U aBTOMEXaHWK B YAaCTHOI MAaCTEPCKOI
3apabaThIBaJii OMMHAKOBO. B COOTBETCTBUU C KOJIUYECTBOM 3aKa-
30B B IIPOIIEAIIEM Mecslle 3apaboTOK aBTocJiecaps YMEHBIITHJICS
Ha 10 %, a B TekyieM Mecsdre yseauuniaca Ha 20 %. B To xe
BpeMs 3apabOTOK aBTOMEXaHWKAa B IIPOIIEAIIeM MecsIle YBeJu-
ynicsa Ha 20 %, a B TekyIineM mecsile ymeHbimuiaca Ha 10 %. Ko
Terepb MoJydaeT 00JbIe?

1.276. PemmuTe ypaBHEHUIE
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1.281. B xoHIle yueOHOIo AHSA B IIIKOJBHOM Oy(ere ocTauch
TOJIBKO MUPOMKKN M HOHUMKHU. KaKIblil moceTuTes Oydera I1mo-
KyMaeT UJau TUPOKOK, WU TMOHUYWK, UJIX U TO U APYTroe BMeECTe.
WsBecTHO, uTO 68 UeIOBEeK KYHHJIM NHPOKOK, 35 UEJOBEK KyIIu-
JIU TIOHYUK, a 18 uejj0BeK KYNUJIN U IUPOIKOK 1 MOHUYNK. CKOJIb-
KO IIOKyIIaTeJjei ObLIO B Oy(dere B KOHIIE YUEOHOTO SH?

§ 5. YucaoBple IPOMEKYTKH.
O6bengnHEeHNE U TIEpeceUYeHNe YUCIOBBIX IIPOMEKYTKOB.

1.282. Perrnre HepaBeHCTBO:

a) —2x > 3; 6) 0,1x < 1;

B) —x > 4; r 3,2x < -9,6.

1.283. Haiigure mepeceueHre u 0O0'beIUMHEHINE MHOXKeCTB A
u B, eciu A={1; 3; 5; 6}, B={1; 2; 4; 6}. BepuHo su, 4TO
{3; 5} c A? {1; 2; 6} = B?

1.284. Kakue u3 uwucen 2%; 2,3; 2,303 Ha KOOpAMHATHOI

OPAMOM JIesKaT JieBee Uumcja 2%?

Kaxmoii Touke, oTMeueHHOM Ha KOOPAUMHATHOM IIPSIMOI, CO-
OTBETCTBYET JeliICTBUTEJIbHOE UMCJI0 — KOOPAUHATA 9TOI TOU-
ku. Hanpumep, M(-1,5), K(-1), O(0), P(%) u T. a. (puc. 14). 1

HAo00pPOT, KAXKAOMY AEHCTBUTEJILHOMY UMCJY, HAITPUMED —T, </ 3,
Ha KOOPAWHATHOU IIPAMON COOTBETCTBYeT TOYKa (puc. 15).

M| K (0] ]
~1,56 | -1

DOf=ohy

Puc. 14

154

0o

2 x
Puc. 15 ? ’

ToBopAT, YTO MeKAYy MHOKECTBOM TOYEK KOODIWHATHOU
OPSAMOM M MHOXKECTBOM IeHCTBUTEJBHBIX UYMCEJ YCTAHOB-
JIEHO B3aMMHO OJHO3HAuHOe cooTBercTBHe. IlosToMy MHO-
JKEeCTBO IeHCTBUTEJIbHBIX UKCEJ HAa3hIBAIOT TAKYKe YUCIOBOH
IPAMOIi.



KBanparHbie KOpHU U UX cBoiicTBa. [leificTBUTEIbHBIE YHCIA

B ciuepyromieii TabJuuiie IprBeIeHBI BCe IMOAMHOYKECTBA MHO-
JKecTBa AeHMCTBUTEJNBHBIX UYMCEJ WMJIN YACTH UYKCJIOBOM MPSMOI,
KOTOPbI€ HA3BIBAIOT YHCJJIOBBIMM IIPOMEKYTKAMM, a TaKiXKe HNX
XapaKTePUCTUKU.

Hassa-
Hue Hues O6o3Haue-
JIOBOTO HN3o00paskenue e Yrenue
npome-
JKYTEA
Yuc- MmuosxecTBO Bcex umcel
JoBasd ///////////////////E (—00; +00) | OT MHHYC GECKOHEUHOCTH
npaMasd IO TLIIFOC 6ECKOHEUHOCTU
MnosxecTBO Bcex umcelt
'g///////////y [a; +o0) OT @ BKJIIOUUTEJBHO [0
Ypeso- naoc 6eCKOHEUHOCTH
BOI Ty MnuosxecTBO Bcex umcel
//////////////2 x (03 a] OT MUHYC OECKOHEeUYHOC-
TH [0 a4 BKJIOUUTEIBHO
MHuoskecTBO BcexX umcel
Og///////////; (a; +0) oT a (He BKIOUad a) A0
OTHpHI- ¢ 6eCKOHEUHOCTH
THIL Ay MnuoskecTBO Bcex umcel
//////////////é/ x (=03 a) OT MUHYC 0eCKOHEeUHOC-
T4 10 a (He BKJIOYAA @)
MHuoskecTBO BcexX umcCel
OTpes3ox ‘g/ & /./b x [a; b] OT @ BKJIIOYUTEJIBHO [0
b BKJIIOUUTEJIHHO
M=uoxxecTBO Bcex uucen
HNurep-
Baip 0;/////"/1) x (a; b) oT a (He BKJIOUAd a) MO
b (ue BKJIOUadA b)
MmuoxxecTBO Bcex umcel
';/////"/b > [a; D) OT a BKJIOUUTEJILHO [0
Tonyun- b (He BKJIIOUas b)
TepBal o MmuoxxecTBO BCcex uwmces
0(; ./b x (a; b] oT a (He BKJIOUAd a) IO
b BKJIIOUUTEJIHHO
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Hepeceqe}me YUCJOBBIX IIPOMEKYTKOB

PaccmoTrprM mepeceueHme MHOYKECTB, KOTODbBIE SABJISIOTCS
YMCJIOBBIMU IIPOMEKyTKaMu. Hampumep, HalifeM IiepeceueHue
orpeska [2; 7] u monyunutepBaaa (5; 9]. OTpe3ok oTMeTUM IIITPU-
XOBKOI1 BBIIIIeé KOOPAUHATHON MPSAMOIi, a IOJYUHTEPBaJ — HUMXKE

7 % (puc. 16). Ix mepeceuenue, T. €. 00111ad

9 5 } ; X 4YacTb, — 9TO UYACTb IPAMON C IABOU-
HOII IITPUXOBKOU (M CBEpPXy, U CHUIY).
Taxk ormeuen momyuuTepBaa (5; T7].

3amnuiieM nmepecedyenue orpeska [2; 7] u monyunTepBasa (5; 9],
WUCTIONB3Ys 3HAK mepeceueHms MHO:KecTB: [2; 7] N (5; 9]=(5; T].

Puc. 16

O0BbeanHEeHNE YUCJIOBHIX ITPOMEKYTKOB

Haiigem o0benuHeHNe ABYX UYHCJIOBBIX IPOMEKYTKOB: OTPE3-
Ka [2; 7] u mosyurTepBaaa (5; 9], T. e. HacTh IPAMOIL, 3aKPBITYIO
IBYMs STUMHU IpPoMe:KyTKaMmMu. IIITPUXOBKOII CBEpPXYy WU CHUBY

& e oTMeueHa YacThb HOpAMOK oT 2 10 9
N\ NI
2 5 7 9 (puc. 17). 3mauut, o0begUHEHHE BTUX
Puc. 17 IIPOME’KYTKOB €CTh OTPe3oK [2; 9].

Ucmonb3ya B8HAK O00beIWHEHUA MHOYKECTB, O00beIuHeHUe
orpeska [2; 7] u moayuHTepBasa (5; 9] MOKHO 3amucaTh Tak:
[2; 71U (55 91=[2; 9]

Ilpumep 1. Halinute nepeceuerue u o0beJUHEHNE ITPOMEIKYT-
KoB (—2°; 0] u [0; +°°).

Pewenue. OTMeTUM IIITPUXOBKOI BBIIIE NPAMOM YHNCJIOBOU
ay4 (—o0; 0], T. e. Bce Touku cyeBa oT Touku 0 u Toury O (puc. 18).
IIITprxoBKOM HUIKE MPAMON OTMETHM UYMCJIOBOM Jyu [0; +0), T. e.

% Bce TouKu cupaBa oT Touku 0 u Toury O

o x (cM. puc. 18). OOmas 4acTh 9TUX JTydeit
COZIEP?KUT TOJIBbKO ogHY TouKy 0. 3HAUUT,
mepecedyeHuie Jydeil ecTb MHOMKECTBO, CO-
crosilee u3 ogHoM Touku (—o°; 0] N [0; +90) = {0}. O6a syua BMec-
Te 3aKPBIBAIOT BCIO MPAMYIO, 3HAUUT, 00beJUHEHUE BTUX JyUei
ecTh Bca ywucyoBas npamas (—o°; 0] U [0; +00) = (—00; +00),

Ilpumep 2. Halinure mepeceueHre 1 o0befUHEHNE TIPOMEKYT-
KOB [3; +°) u [-4; +0).

Pewenue. Ob0mias yacTh IBYX Jiyueil 0o0O3HAUeHA Ha IIPSIMOI
IBOWHONM MITPuXOBKOW (puc. 19), mosToMy ImepeceueHre STHUX
IBYX JIyuel ecTb Jyu [3; +°), T. e. [-4; +00) N [3; +00) =[3; +00).

Puc. 18
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06a 1yua BMecTe 3aKPhIBAIOT YACTD IIPs-
Mot — ayu [—4; +00). 3Hauut, o0Benu- _'\ ;)\ x
HeHUe JTUX Jydeld ecThb jyu [—4; +00),
T. e. [-4; +90) U [3; +0)=[-4; +00).

Puc. 19

Ilpumep 3. Halimute mepeceueHne u o0beIUHEHNE OTPE3KOB
[-1; 2] u [5; 9].

Pewerue. 3Tu aBa OTpes3Ka He mMelOoT obIuxX Touek (puc. 20),
UX IIepeceveHIe ecThb MycToe MHO:KecTBo: [-1; 2] N [5; 9]=O. O6a
OTpe3Ka BMeCTe 3aKPBLIBAIOT YacThb IIPAMOI, COOTBETCTBYIOIIYIO
IBYM OTpe3KaM, MO3TOMY OO0'beIMHEHINEe STUX OTPE3KOB COCTOUT
U3 BCeX YuCeJ, IIPUHAIJIeKAIINX XOTA ObI OJHOMY M3 OTPE3KOB
[-1; 2] uam [5; 9]: [-1; 2] U [5; 9]1=[-1; 2] U [5; 9].

-1 2 5 9
Puc. 20

©

YcTaHOBHUTE COOTBETCTBUE MEK-
oy mpomeskyTkamu [H; 9];

YucaoBbie IIPOMEKYTKHI

[6; 9] — oTpesox;
(-3,4; 1) — uHTepBaJ;

(3,45 1); [-1,2; +00); (=05 9);
(0; 10,5] v ux Ha3BaHUAMMU:
a) MHTEepPBAaJ;

0) YMCJIOBOW JIyY;

B) OTKPBITHIN JIyY;

T') OTPE30K;

II) TOJIyUHTEPBAJ.

[-1,2; +°0) — umca0oBOM JyY;
(—°°; 9) — OTKDPBITHIH JIyY;
(0; 10,5] — mosryuHTepBAJ.

O0BbenuHEeHNEe U IepeceyeHne YUCJIOBBIX IMPOMESKYTKOB

Hatigure nepeceuernue mpome-
JKYTKOB:

a) (—2; 3] u [0; 5);

6) [-10; 2) u (0; 6];
B) [15; 20) u (6; 10];
r) (=905 2] 1 (=2; +0).

a) — « <\
-2 0 3 5

(=2; 31N [0; 5)=[0; 3];

6) - « N X
-10 02 6

[-10; 2) N (0; 6]=(0; 2);




Tmasa 1

B) BN N\ < x
6 10 15 20

[15; 20) N (6; 10]1=T;

r) < x
-2 2

(005 2] N (-2; +90)=(-2; 2].

Haiinure ob0beiuHeHHE IPO- | g) — oLy {\ o
MEXXyTKOB: -2 0 3 5 *
a) (=2; 3] u [0; 5); (=2; 3]V [0; 5)=(=2; 5);
6) [-10; 2) u (0; 6];

. . . 6) ) « N
B) (6; 10] u [15; 20); ~10 02 6
r) (=905 2] m (=2; +0). [-10; 2) U (0; 6]=[-10; 6];

B) TR “
6 10 15 20

(6; 10]U[15; 20)=
=(6; 10] U [15; 20);

r) <% S %
-2

2

(=005 2] U (=23 +00) = (=003 +9).

1. BepHO 7111, 4TO YMCJIO 2 IPUHAAJIEIKUT: a) OTPe3Ky [—2; 2]; 6) unTepBa-
0 ay (—2; 2); B) uncygoBomy Jayuy [—2; +9°); r) moayunrepsaiy (—-2; 2]?

2. Bepuo au, uto: a) 3 € (2; 4) N (3; 5); 6) —4 € [-4; 4] U [1; +00)?

3. YcTaHOBUTE COOTBETCTBUE MEKY UMCIOBBIMU ITpoMeskyTKamu: a) (0,4; +0);

6) [-1; +20); B) [-1; 8,9]; 1) [6,5; 10) — u mx HasBaHUAMHU: 1) YUCIOBOI

JIy4; 2) OTPE30K; 3) OTKPBITHIN JIyY; 4) IMOJyUHTEPBAJ.

&

1.285. NzobpasuTe Ha KOOPAMHATHON IIPAMOI UMCJIOBON IIPO-
MEKYTOK:

a) [-1; 3]; 6) [-5; +°); B) (—°°; 9);
r) (4; 6); ) (=5; 0]; e) [-3; 1);
) [—V8;1; g (~oosv2 m) (—V5;8).
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1.286. YcTaHOBUTE COOTBETCTBUE MEXKAY IIPOMEKYTKAMU
(=05 10]; (=95 +°°); [-5; 10); (=5; 10); (-5; 10]; [-5; 10] m mx
uzobpakenuamu (puc. 21).

a) —e &> 6) —e
-5 10 * -5 10 X
B) > I‘) —c/ {
10 * -5 10 ¥
I) —o& e) —& o
-5 x -5 10 *
Puc. 21

1.287. 3anuiiuTe IpoMe;KyTKU, 1300pasKeHHbIe Ha PUCYHKe 22.

a) —o& o 6 o 74
) _3 0 X ) -1,2 4,8 ¥
B) —9 x r) x
—& . e o—>
m 0* ) 9,4%
Puc. 22

1.288. Cpenu umcen -1,2; —-1; —0,8; 0; 2%; 3; 3,1 BbIGepuTe
Te, KOTOPbIe IIPUHAJIEKAT IPOMEKYTKY [—1; 3).

1.289. Haiigure HauMeHbIIIee IeJI0€ UKCJIO0, IIPUHALIeKAIlee
IIPOMEXKYTKY:

a) [-5; 6]; 0) [0; 7); B) [6,2; +0);

r) (=9; +90); m) (8; 10]; e) [-7,1; 0).

1.290. HazoBuTe mBa KaKux-Inu0O IeJIbIX UYHCJIa, He HIpPUHAI-
JIeMKAIIUX [TPOMEIKYTKY:

a) (-°0; 7]; 0) (-3; 12); B) [-8,3; +0); r) (—0; 0).

1.291. BribepuTre IPOMEKYTKU, KOTOPBIM HPUHAMLJIEKHAT UKC-
ao 13:

a) (—°; 13); 0) [5; +°°);

B) (12,9; +0); r) (—°0; 12,9].

1.292. BoibepuTe TPOMEKYTKUH, KOTOPBIM He ITPUHAAJICKUT
yuco —6:

a) [-5,9; +°0); 0) (=°°; -5,9);

B) (—%0; —6); r) (-90; —6,1).



Tmasa 1

1.293. IlpusBeguTre mo ABa IMpuMepa IPOMEXKYTKOB, KOTOPBIM:
a) MpUHALJIEXKAT TOJbKO TPU IIEJbIX UKCJIA;

0) mpuHAJIe;KaT POBHO OMMHHAIIATH IIEJIBIX YKCEJ;

B) IPUHAJIEKAT TOJIBKO OTPUIATEJIbHBIE UNCIA;

T) He IPUHAJJIEKUT HUA OJHO IIeJI0e UHUCJIO.

1.294. Haiigure mepeceueHiie IIpOMeKYyTKOB:
a) [-2; 3] u [1; 5]; 6) [8; 11] u (9; 13];
B) [0; 5) u [4; 9]; r) (45 7) u (2; 13).

1.295. Hcnoab3ysa KOOPAMHATHYIO MPAMYIO, HAWANUTE Iepece-
YeHMe IIPOMEKYTKOB:

a) (=905 5) u [-3; T]; 6) (—o°; 0] u [-3; 5);

B) [8; +o0) m (—\/3;14); 1) (-2; +00) m [3; +0).

1.296. IlpugymaiiTe Mo ABa IIpuMepa IPOMEKYTKOB, Iiepece-
YyeHreM KOTOPBIX SABJISETCS IIPOMEKYTOK:

a) [-7; 9]; 0) (-3; 7]; B) [-8; +00); r) (-o0; 0).
1.297. Haigure:

a) [-2; 3] N (-1; 5]; 6) (—°°; 4] N [4; +°°);
B) (=8; 9) N [9; 10); ) (4; 1) N[4; 7];

m [-6; 01N [V/5;11); e) [7; +°0) N (0; 6).
1.298. Haiigute o0bequHEHNE IPOMEIKYTKOB:

a) [-3; 2] u [1; 7]; 0) [7; 10] u (8; 12];
B) [-6; 1) u [0; 8]; ) (-5; 10) u (3; 12).

1.299. Vcnonp3yss KOOPAUHATHYIO MIPAMYI0, HAUUTE 00BeIU-
HeHUe IIPOMEKYTKOB:

a) (=005 4) u [-2; 9]; 6) (—o0; 2] m [-1; 6);

B) [4; +°0) u (-1; +°0); r) (05 +°) u (-7; 6].

1.300. IIpugymaiiTe mo aABa mpuMepa IPOMEKYTKOB, 00bemu-
HEHMEeM KOTOPBIX ABJISETCS IIPOMEKYTOK:

a) [-6; 12]; 0) [-9; 8); B) (—°0; 0]; r) (—00; +00),
1.301. Haigure:
a) [-4; 8] U (-9; 3]; 0) (=205 5] U [5; +o0);

B) (-3;16) U [V6:8); 1) (2 5)U[2; 5]
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1.302. Mcnonb3ysa KOOPAUHATHYIO IPSIMYIO, HaliiuTe Iepece-
yeHNe U 00'beqUHeHNe IPOMEKYTKOB:

a) (—o0; 7) m (5; +°0); 06) 3; ) u [7; 9);

B) [5; +00)m (-1;5); 1) (05 +00) m (1;\/7 ;

n) (-3; 5] u [-3; 5); o) [-V2;V5] u (—v2;5).

1.303. M3BecTHO, UTO TIEpECEUEHUEM JBYX ITPOMEXKYTKOB SAB-
agercss uuciao 5. IlpuBeguTe mpuMepbl TAKUX IIPOMEKYTKOB.
Haiigure ux odobequHeHUe.

1.304. [Ina unces x;, Xy, X3 ¥ Xy UBBECTHO, UTO X1 < Xy < X3 < Xy.
Haitigure:

a) (xq; x3) N (x5 X4); 0) (xx1; x3) U (X35 x4);

B) (x1; x4) N (x5 X3); r) (X35 X4) U (x5 X3).

©

1.305. M3o0pasuTe Ha KOOPAMHATHOI IIPAMOII UMCJIOBOI IIPO-
MEXKYTOK:

a) [3; 7]; 6) (—o0; 7] B) (=25 +90);
(-3 05 x)[2 5) e) (-7;6]
1.306. 3anuInuTe MPOMeKyTKU, M300pakeHHbIe HA PUCYHKe 23.
& % L 4
2) -9 1x %) -8 10~
7 o /.
B) o~ r) 2,8 3,4 %
— —& 7.
ﬂ) 12 X e) _1’1 0’5 X
Puc. 23

1.307. BribepuTe IPOMEKYTKM, KOTOPLIM IIPUHAAJICKNAT UKC-
Jo —3,4:
a) (-o0; —2); 6) [-6; -3];  B) [_3§;+oo);

r) (-3,4; 0]; n) (25 5); e) (—°°; —3,5].

1.308. Haiigure HauboOJbIIee IeJ0€ UYMCJIO, IPUHALIeKalee
IIPOMEKYTKY:

a) [-2; 9]; 0) (-3; 0]; B) (—%°; 6,3];

r) (-0°; 4); m (=95 -3]; e) (-15; -8,2].
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1.309. Breibepure IpoMeKyTKHU, KOTOPBIM HPUHALJIEKNAT UKC-
Jgo —11:

a) (-o°; -11,5); 6) [-11,3; +0);

B) (—11; +0); r) (—°0; —11].

1.310. BriOepuTe IpoMesKyTKM, KOTOPELIE HE COAEPIKAT IIeJIBIX

quceJI:
a) (3; 4); 0) [-2,1; 1,3);
B) (0; +OO); P) (_9,2; _8’3];

n) [-4,3; —4,1]; e) (-1; 0.

1.311. IIpugymaiiTe IpuMep YHUCJIOBOTO IPOMEKYTKA, KOTOPOMY:
a) mpuHaage:xar uucaa 0 u 19;

0) npuHaae:xuT uyncao 0, HO He TPUHAIJIEIKUT Yucao 19;

B) IPUHAIJIEKAT BCE HEIOJIOKUTEJIbHbIE YHCIIA.

1.312. Vcmoab3ysas KOOPAMHATHYIO MPAMYIO, HANANTE IIepece-
yeHue IPOMEKYTKOB:

a) [-7; 9] m [2; 7]; 6) (0; 3] u (1; 4];

B) (—°0; 6) u [-5; T]; r) [1; +00) u (-/5;3).
1.313. Haiigure:

a) [-3; 6] N [6; 9); 0) [5; +°0) N (6; +0);
B) [V/2;8] N (8; 9); 1) [4; 9) N [4; 9].

1.314. Vcnonb3ya KOOPAUHATHYIO IPAMYI0, HaliiuTe o0benu-
HeHMe IIPOMEXKYTKOB:

a) [-3; 10] u [1; 12]; 0) (0; 2] m (1; 5];

B) (—00;\/8) m [-6; 11]; 1) [0; +°0) m (-5; 8).

1.315. Hatigure:

a) [-2; 5] U [5; 8); 0) [3; +°°) U (8; 9);

B) [2; 4] U (2; 4); 0 (-2V5]u]-2;V5].

1.316. Mcnonb3yss KOOPAMHATHYIO NPAMYIO, HaliluTe Ilepece-
yeHNe U 00'beSUHEHNEe IPOMEKYTKOB:

a) (=00; =3) u (=8; +°); 6) (=2; 9) u [9; 12);

) [6; +°°) u (0; 6); ) (-o0; 12) m (05 V5 );

m) [-7 12) m (-7; 12; ¢) [0;110] u (0;410).
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(37%)°
2

7—3

1.317. IIpencraBbTe BBIpAYKEHUE B BUJie CTENEHU C OC-

HOBaHUEM %

1.318. 3ameHuTe 3HAKU % OJHOUJIEHAMU TaK, UTOOBI IOJIYUU-
JINCh TOXKOECTBA:

a) ¥ + % + b2 = (4a + %)%

6) % — 10ab + % = (¥ — %)2.

1.319. 3aTpaThl TpeHAKEPHOTO 3aJIa OKYIIAIOTCA, €CJIN TPEHUPOB-
KU IIOCeIIaloT B cpemsHeM 125 uesioBeK B JeHb. UMCJIO IIOCETHUTeseH
TPeHaXKePHOI'0 3ajIa 3a IIOCJEeHIOI HeeJI0 IIPHBEIEHO B TalJIHIle.

IIn Bt Cp Yr IIT Co Be

91 94 140 134 143 138 142

OKynuauch Jid 3aTpaThl TPEHAIKEPHOTO 3aJia 3a Ty HemeJsro?
1.320. PeittuTe HEpaBEHCTBO:
a) 8x%—2x(4x +1) < x; 6) (x —5)?>x%+3x-1.

1.321. Haiigure Bce 3HAUeHUs IIePEMEHHON 4, IPU KOTOPBIX
PaBHO HYJIIO BBIPAXKeHUeE:

a) 3a; 0) —8a;
B) 5(a — 1); r) (a—3)(a - 5).

§ 6. CucreMbI 4 COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJTHOU IepeMeHHOM.
Perenue 1BOMHBIX HEPABEHCTB

@ 1.322. HasoBuTe HAMOOJIbIIIEE II€JI0€ UHCJO0, YVIOBJIETBOPSIO-
IIee HepaBEHCTBY:

a) —x > 3; 0) x < -1,5;
B) —x = —4,1; r) 0,2x < -0,6.

1.323. HaiiguTe mepeceuenne u o0beguHeHe MHOKeCTB A u B,
eciu A=[-2; 3], B=(-4; 0].

1.324. Kaxkue u3 uwuces 2%; 2,03; 2,303003 aBisroTcsa pe-

IIeHreM HepaBeHCTBa X = 2,37



Tmasa 1

JIuneiinoe HepaseHcTBo 0,5x < -2 mmeer permrenusa x < —4.

Ha xoopauuaTtHO#l IpsaMOil X MOYKHO M300pa3uTh TOUKAMMU,
JeKaluMu jJeBee TouKu —4 (puc. 24). T TOUKU COOTBETCTBYIOT
ypcaaM, IPUHALIEKAIIIUM OTKPBITOMY
ayuay (—9°; —4), 3HAUUT, BCE PEIeHUd
9TOTO HEpaBeHCTBA IIPUHAAJIEKAT OT-
KPBITOMY JIYyUy: X € (—°0; —4).

74
_4 X

Puc. 24

s samucu pelieHnil HepaBeHCTB MOYKHO MCIOJb30BATH
YUCJIOBBIE TPOMEKYTKHU.

Ilpumep 1. 3anuiiiuTe B BUAE YWCJIOBOTO IPOMEKYTKA peIle-
HUe HepaBeHCTBa X > 3,4.

Pewenue. 1) HepaBercTBo x > 3,4 ABJISIETCS CTPOTUM, 3HAYUT,
qucyo 3,4 He ABJSIETCS ero pelleHreM, II09TOMY UHncjao 3,4 oTMe-
TUM Ha KOOPAWHATHOI IIPSAMOU IyCTOU TOuKou (puc. 25).

P 2) 3HaK HepaBEHCTBA «>» ITOKAa3bIBa-
3.4 X €T, UTO pellleHreM HepaBeHCTBAa SBJISIOT-
cd Bce umcia, Oosbinue yucaa 3,4. Itu
Ym;cJia PACIIONIOKEHBI Ha KOOPAUHATHOM
npaMoi mnpaBee uwmcaa 3,4. OTMETMM IIITPUXOBKOM BTy YacCTh
npamoi (cMm. puc. 25).

Puc. 25

3) 3amuIeM MOJyUYUBITUNCA YHUCJIOBOM IPOMEKYTOK (3,4; +00),
ABJAIONINICA pellleHreM HepaBeHCTBa X > 3,4.

Ilpumep 2. BanuiuTe B BHUJE UYHNCJIOBOTO IIPOMEKYTKA
perienue HepaBeHcTBa X < 10.
Pewenue. 1) OrmeTuM Ha KOOPAU-

va HaTHOW mnpsamou uwmciao 10 saxparen-
10 *  moit Toukoi (puc. 26), TaKk Kak Hepa-
Puc. 26 BeHcTBO x < 10 HecTporoe, a 3HAUWNT,

yucao 10 saBasgeTcsa ero pelreHUeM.

2) 3HaK HepaBeHCTBA «<» IOKa3bIBAeT, UTO peIleHreM Hepa-
BEHCTBA ABJSIOTCS BCe UMCJIA, PACIIOJOKEHHBIE Ha KOOPAUHATHOMR
npsamoit yieBee uucaa 10, u camo ymeso 10. OTMeTUM IIITPUXOB-
KOIi 3Ty YacTh npamMoi (cMm. puc. 26).

3) IMonyuusiuiica uuciaoBoit ayu (—o°; 10] aBasieTcsa periie-
HueM HepaBeHcTBa x < 10.

B caenyroreit Tabsuiie gaHBI pasMYHBIE CIOCOOBI (MOEJIN)
IIpPeJICTaBJIEHUSA PEeIIeHUs HePaBEeHCTB.
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3anuch pemeHns
H Hzodpaxenne HEpPaBEeHCTBA B BHIE
epPaBeHCTBO . .
Ha KOOPAMHATHOM IPAMOIL YHCJIOBOTO
IIPOMEKYTKA
x>a a////////////////////////; [a; +00)
x<a a x (—OO; a]
x>a % x (a; +°0)
x<a i—; (=005 a)

CucreMbl HepaBeHCTB

PaccmoTpum 3amauy. [{1a KOHCEpBUPOBaHUA GEPYT OT'ypPILbI AJIH-
HOU He MeHee 4,5 cM 1 He 6osee 12 cMm. SanumInTe Bce BO3MOKHBIE
3HAUEHUS Pa3MepOoB OT'YPIIOB, IPUTOAHBIX M5 KOHCEePBUPOBAHMUSI.

Pewenue. O603HaUUM AJHUHY OTr'ypIla uepes X CM, TOr[a IIepBoe
yCJIOBME MOXKHO 3alNcaTh B BUJe JUHEIIHOro HepaBeHcTBa x = 4,5,
a BTOpOe ycJIOBHMe — B BHJe JIMHEHOro HepaBeHcTBa x < 12. Ilo-
CKOJIBKY 00a YCJOBUS AOJIMKHBI BBIIOJHATHCSA OJHOBPEMEHHO, TO

x=4,5,
Pemum ee.
x <12.

PemenmeM mepBOTO0 HEPABEHCTBA CHUCTEMBI ABJIAETCA YUCJIO-
BoOH Jiyu [4,5; +00), pellleHrneM BTOPOr0 HEPAaBEHCTBA — YMCJIOBOM
ayd (—o0; 12]. OTMeTuM pelleHusA IIEePBOrO W BTOPOT'O HEPAaBEHCTB
CUCTEeMBI Ha KOODPAWHATHOUW mpsamobt (pmc. 27). Tak Kak HYKHO
HaWTHU 3HAUEHUsS II€PEeMEeHHOI, VIOBJIET-

00'beIMHUM X B CHUCTEMY HEpPaBEHCTB

74, 74
BOpAOIIIEe 1M II€pBOMY, W BTOPOMY He- 45 ]E X
PaBeHCTBY CHCTEMBbI, TO HaﬁﬂeM mepe- ’

Puc. 27

ceueHMe UICJIOBBIX JIyuei. ITO OTPE30K
[4,5; 12]. S38HauuT, KaKAOMy HEPaBEHCTBY CHUCTEMBI YIOBJIETBOPSI-
IOT 3HAUEHNA IIepeMeHHOI u3 oTpeska [4,5; 12]. IToT oTpes3ok AB-
x =>4,5,
x <12,
PenrennemM cucteMbl HEPABEHCTB HA3BIBAETCS 3HAUEHHE TIe-
peMeHHOI, yIOBJIETBOPAIOIIee KAMKIOMY HEPABEHCTBY CHC-

Tembl. Pemurs CUCTEeMYy HepaBeHCTB — 3HaA4YUT HAWTH MHO-
JKEeCTBO BCEX ee pelleHuH.

JsieTcs pellleHueM CUCTeMbl T. e. x € [4,5; 12].



Tmasa 1

@ YTo0bI PEeNIUTh CHCTEMY JHHEHHBIX HEPABEHCTB, HYKHO:

@ IlpuBecTu KaKkgoe M3 He- | Pemmre cucreMy HEpPaBEHCTB
PaBeHCTB CHCTEMBI K BHUAY 2x+1>-5,
x>a,x<a;x>zanmmx<a. 3x <15.
@ Ha KOOpAMHATHON HIPAMOMR o 2x +1> -5, 2x > -6,
IITPUXOBKOM OTMETHUTDH pellle-
P P 3x <15; 3x <15;
HAS KayKJIOro HepaBeHCTBAa
CHCTEMBI. x> -3,
(® HaiiTu mnepecedyeHme YINC- x <5.
o

JIOBBIX IIPOMEKYTKOB. ® N N =
@ BanucaTb OTBeT. -3 5

® x € [-3; 5).

@ Omeem: [-3; b).

4x-10>0,
2x - 3(2-x)<9.
Pewenue. O IlpeoOpasyeM KakJoe HePABEHCTBO CHCTEMBI

4x -10>0,
1 IIOJIyYMM:
2x —3(2-x)<9

4x>10, x> 2,5, x> 2,5,
2x -6+ 3x<9; 5x <15; x < 3.

Ilpumep 3. Pemure cucTreMy HEPABEHCTB

@ OtrmeruM Ha OZHOH KOOPAMHATHOI IPSAMOI pellleHHe IIep-
BOI'0 HEPABEHCTBA CHUCTEMBI B BHJE OTKPBITOrO Jyda (2,5; +°), a
BTOPOT'0 — B BHUJe YUCJOBOrO Jyda (—o°; 3].

® O6masa yacTsb Jyueil, 0003HAUEH-
Has ABOMHOM IITPUXOBKOU Ha HPAMON
(puc. 28), ABIseTCA pelIeHUEM CUCTe- 2,5 3
MbI HEPABEHCTB. JTO UYMCJIOBOU ITPOME- Puc. 28
JKyTOK (2,5; 3].

@ Omeem: (2,5; 3].

CoBOKYIHOCTH HEPABEHCTB

IIpu moAroTOBKE K KOHTPOJILHON padoTe ABOe APY3el pelrajin
JUHENHbIe HEPAaBEHCTBA, a TPETUH 3aNMWCHIBAJ BCE PEIeHUd, KO-
TOPBIE ABJAJINCDH PEIIEHNUAMUN XOTA 6BI OJHOTI'O 13 HEPABEHCTB. Ha-
IpUMeD, OAWH U3 APY3eii MoJyUns JUHeHOoe HepaBeHCTBo X < 12,
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KOTOPOMY COOTBETCTBYET UMCJIOBOIL yu (—°°; 12], a Apyroi moay-
yuJI JuHeiHoe HepaBeHCTBO X < 20, mawm uucaoBoi gyu (—o°; 20].
Tax Kax TpeTbeMy APYTy HYKHO 3aIu- »

caTh BCe pelleHus, KOTOpble IpUHAaIJIe- x
JKaT WU TEePBOMY, WUJIU BTOPOMY IIPO-

MEXYTKY, TO OH HaXOAUT O0beSuHEHIe

9TUX YMCJIOBBIX JIy‘IGfI:

12 20
Puc. 29

(~00; 12] U (~00; 20] = (=c0; 20] (puc. 29).

Ha ypoxke yunTesib mOXBaJUJI APYy3el 1 CKas3aJ, UTO AJIS 3aIIHCHU
00beHEHI HEePaBEHCTB MCIIOJIL3YIOT IIOHATHE COBOKYIIHOCTH He-

x<12,

PaBEHCTB:
x < 20.

Permrerune aToii coBokymuocT: X € (—°°; 20].

@ PenrenneM COBOKYITHOCTH HePaBEHCTB Ha3bIBaeTCHd 3HaUYe-

HUe IePEeMEeHHOM, yIOBJIETBOPSIIONIEee XOTA ObI OTHOMY H3
HepaBeHCTB. Penuts COBOKYITHOCTHb HEpPaB€HCTB — 3HAYUT
HaAWTH MHOJKECTBO BCEX ee PelIeHMUIi.

@ YT0o0nI pemuTsr COBOKYITHOCTH JIMHEIHBIX HEepaBeHCTB, HYIHO:

@ IIpuBecTu Kaxkmoe 13 Hepa-
BEHCTB COBOKYIIHOCTH K BHUIY
x>a; x=2a; x<a umm x<a.
@ Ha KoOpAuMHATHON IpAMOIX
HITPUXOBKON OTMETUTH pelrie-
HUS Ka)KIOr0 HEepaBeHCTBA
COBOKYITHOCTH.

(® Haiitu ob6BeguHEHHEe UNC-
JIOBBIX IIPOMEKYTKOB.

@ BamucaTb OTBeT.

Pemture COBOKYIIHOCTBb Hepa-

3x—-125,
BEHCTB
x+2>-1.
o 3x—-12>5, 3x>06,
x+2>-1; x> -3;
x =2,
x> -3.
® -3 2 *

® x € (-3; +0)
@ Omeem: (—3; +0).

Ilpumep 4. PerviTe COBOKYITHOCTH HEPABEHCTB
3—4x> -5,
2,4(x —8) < 4,8.
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Pewenue. O TIpeobpasyeM Kakgoe HepaBeHCTBO COBOKYITHOCTH:
3—4x> -5, —4x> -8, x<2,
2,4(x —8)<4,8; x—-8<2; x <10.

@ OrMmeTuM Ha KOODAWHATHOII IPAMOIH pellleHHe IepBOTO
HepaBeHCTBA COBOKYIHOCTM B BHUIE OTKPBITOTO Jyda (—o0; 2),
a BTOPOTO — B BHUE YMCJOBOrO Jyua (—o0; 10].

® O6bemuuenue sTUX Jayuei (puc. 30)
ecTb uywmcyoBoir Jsyu (—o°; 10], T. e.
x e (=03 10]. 210

Puc. 30

@ Omeem: (—o°; 10].

.

Penrenue ABOITHBIX HEPABEHCTB

Paccvmorpum samauy. Ha ualieunHbIXx Becax B3BEIIMBAIOT ap-
0ys. Ecsiz Ha ofHY Jallly BeCOB IIOJIOKUTDH JBE TUPHU II0 D KT, a Ha
BTOPYI0 — ap0y3, To mepeBecutr apOy3. Eciu 7o0aBuUTh ellje OgHY
TUPIO Maccoil 2 Kr, TO IepeBecAT rupu. SaluIlINTe BCe 3SHAUEHUT,
KOTOpBIe MOMKEeT IPUHUMATh Macca apoysa.

Pewenue. ObosuaunM mMaccy apoOysa

10 192 X uepe3 X KI' U IOJYUYUM JBOMHOE HEpPaBEeH-
ctBo 10 < x < 12. OTmMeTuM Ha KOOPIU-
HATHOU ITPAMOI YMCJIOBOI ITPOMEKYTOK,
COOTBETCTBYIOIIIUN 3TOMY HepaBeHCTBY (puc. 31). 9TO mHTEpBaJ
(10; 12), saauur, x € (10; 12).

Puc. 31

JIBoiiHOEe HepaBeHCTBO a < X < b MOKHO paccMATPUBATHh KaK
x> a,

x<b.
Ilpumep 5. Pemure HepaBeHCcTBO —5 < 2x — 3 < 7.

CHUCTEMY HEPaBEHCTB {

Pewenue. Hpe]_ICTaBI/IM lIBOfIHOG HEepaBEeHCTBO B BHUJl€ CHCTE€MBbI

2x — 3> -5,
HepaBeHCTB PemuMm Ty cucremy:
2x - 3<T1.
2x —3> -5, 2x> -2, x> -1,
2x —3<T; 2x <10; x < 5.
@) ¢ -
-1 5
® x e (-1; 5].

@ Omeem: (-1; 5].
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HBoiitHoe mepaBeHCTBO —5 <2x—3 <7 MOXKHO peIIUTh U
Ipyrum cmocobom. IIpmbaBuM K KasKJOW M3 YacTel ABOI-
HOro HepaBeHcTBa —5 < 2x — 3 < 7 umcjo 3 U MOJYyYUM Hepa-
BeHCTBO —2 < 2x < 10. Pasgenum HepaBeHcTBO —2 < 2x < 10
mouJieHHO Ha 2 u npuaeM K HepaBeHCTBY —1 < x < 5. Takum
obpasom, x € (-1; 5].

@ JIuHeiiHbIe HEPABEHCTBA
3anummure pelleHKUe HepaBeH- | ga) /e ~
CTBa B BMJE UHCJIOBOTO IPO- | ., (~00; —41]; -
MEXXYTKA: ’ ’
< —4: L.
a) X o 6) 2.5 x
6) x > 2,5;
B) x > -3; x € (2,5; +0);
r) x<2,3.
) B) o =
x € [-3; +0);
r) Lz
) 2,3%
x € (=03 2,3).
CucremMsl JMHEHHBIX HEPABEHCTB
Pemure cucremy HepaBeHCTB 2,6-4x>2—-(x-2)
@ b b
0,2x +3>5(x +1) + 6;

{2,5—4x>2—(x—2),

0,2x+3=25(x+1)+6.
(ee ) {—3x >1,5, [¥S-0,5,

~4,8x>8; x<-1§.
® ¢ -
-12 -05
.12
® x e(—OO, 13].

@ Omeem: (—00; —1%].
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CoOBOKYITHOCTH HEPaBEHCTB

HaiiguTre penrenue COBOKYITHO-
CTU HepaBeHCTB

3x <-3,5x — (9 - 2x),

4x > —-4x + 25,6.

3x<-3,5x — (9 -2x),
®[ ( )
x >

4x > —4x + 25,6;
4,56x<-9, |x<-2,
{8x>25,6; Lc>3,2.
/4
@ -2 3,2 N

® O6beguHeHNnE STUX Jydei
eCTh MHOKECTBO TOYeK, IIPU-
HaJJIeXal[uUX XOTs Obl OXHO-
My 13 YHCJOBBIX JIyUeii, T. €.
x € (—o0; —2] U [3,2; +00).

@ Omeem: (—00;-2] U [8,2;+0).

Penrenue IBOHBIX HEPABEHCTB

Pemmure HepaBeHCTBO:
a) —4<>*71q,
0) ~x+5<-2x<4x+6.

a) YMHOXKUM
-1
—4< 0"

u moayuum —12<5x —1<3.
K xkampmoii ms yacrteil Hepa-
BeHcTBa —12<5x —1<3 mpu-
6aBuM 1 U mmoJIyumM

-11<5x<4.
PasgenuMm HepaBeHCTBO

—11<5x<4
IMOYJIeHHO HAa D U MOpuUAeM K
HEpPaBEHCTBY

-2,2<x<0,8.

Omeem: [-2,2; 0,8).

0) SamuiieM [ABOIiHOe Hepa-
BEHCTBO —X + 5 < -2x<4x+6
B BHUJi€ CHICTE€Mbl HEPABEHCTB

-2x>-x+5,
-2x<4x + 6.

HEepPaBeHCTBO

<1 mouysieHHO Ha 3
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Pemmnm cucTtemMmy HepaBeHCTB:
2x>-x+5H, |[x<-5,
—2x<4x+6; |x=-1.
[ A d
-5 -1 X
Ilepeceuenue syueii He comep-
JKUT HU OOHOW TOUKU, CHUCTe-

Ma He MMeeT peIlleHuii, T. e.
x e O.

Omeem: .

1. BepHo JI, YTO €CJIX YMCJIO ABJIAETCA PeIlleHrneM CHUCTEeMBblI HEepaBE€HCTB,
TO OHO ABJIAETCA PEIIeHNeM KaiXJOoI'0 HepaBeHCTBa CUCTEMBI?

2.BepH0 JIX, UTO €CJIM YHUCJIO ABJIAETCA PeIlleHrMeM COBOKYIITHOCTHU Hepa-
BEHCTB, TO OHO ABJIAETCA PEeIIeHHuEeM KaxKJ0I'0 HepaBeHCTBa COBOKyHHOCTI/I?
3. MoskeT i MHOXKECTBO pemeHfo’I ,ZlBOfIHOI‘O HepaBeHCTBA COCTOATH TOJIb-

KO u3 JBYX uucej?

1.325. M300pa3uTe HA KOOPAMHATHON IIPAMON W 3alUIINTE B
BHU/Ie YMCJIOBOTO IIPOMEKYTKA pellleHre HepaBeHCTBA:

a) x > 3; 0) x < 2; B) x < —1; r) x > —6;
1) x> 0; e)x<—%; x) x < 2,7; 3)x>3§.

1.326. 3amuiniuTe HepaBEHCTBA, PEIIeHNs KOTOPHIX IIPeACTaB-
JIeHBbI Ha pUCYHKe 32.

o A
A —3 T 9 B
/4
B) 0 X r) _B/ X
— LU o
A) -9 x ©) -7 % Puc. 32

1.327. IlpugymaiiTe IO ABa IIpHUMePa CTPOTrMX M HECTPOrHX
HEPABEHCTB U 3alMIIINTEe MUX PeIIeHNe B BHUIE YKCJIOBOIO IIPOMe-
JKYTKA.

1.328. 13 uncen —3; —2; —l; 0; \/5; 4; 5,6 BEIOEPHUTE TE, KO-

3 x <4,

TOPBIE€ ABJAITCA PEINIeHUAMU CHCTEMBbI HEPABEHCTB S _9
X 2 —a.
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1.329. Pemtute cuctemMy HEepaBeHCTB:

x>1, x> 4, x <, x<-9,
a) 0) B) r)

x <2; x> b; x < -8; x 210.
JJia KasKIoi cucTeMbl HEPABEHCTB 3amuinmuTe (ecJam 3TO BO3-

MOJKHO) II0 ABa pPeIIeHUud, ABJIAIOINMNXCA: IeJbIMNW YNCJIaMWu; Oe-
CATUYHBIMU ,I[pO6HMI/I; nppanvuoHaJbHBIMU YXCJIaMU.

1.330. PertuTe crucTeMy HEpaBEHCTB, UCIIOJb3Ys aJTOPUTM:

8x> -8, 2,5x > -5,
—4x < 8; -2x>-4;
{0,25x<1, ) Tx <5,
r

—2x > -6; —4x>-12.
1.331. PemrtuTte cucteMy HepaBEHCTB:

x>4, 2x>-10,
a) 0)

x>4; x < —b;

6x>12, Lx>5,
B) r) 13

—4x < -8; ~3x > —45.

1.332. 13 cucreM HEpaBEHCTB
x<+2 R x <2 R
x <2; x>/2;

BBIOEPUTE CUCTEMBI:

a) He MMeIoI[re PeIlleHMid;

0) MHOKECTBO PeIIeHnli KOTOPBIX COCTOUT TOJIBKO 13 OLHOTO
yuea.

1.333. Pemiute cucreMy HepaBeHCTB W HaliguTe ee HAMOOJIb-
IIee Iiejioe pelleHmne:

{Jﬁ—xm, {x+\/ﬁ>0,
a) 0)

2x-1>0; 5-Tx>0;

2 2x ++/38 <0, 9 J2x <18,
5x+45>0; 8x-1>0.
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1.334. IlpugymaiiTe cucrteMy IBYX JNHEHNHBIX HEPaBEHCTB,
pelieHreM KOTOPOI ABJIAETCA: a) MpoMesKyTokK (3; 7]; 6) umcio 8;
B) IIPOMEIKYTOK [\/g ; +OO); I) IyCTOE€ MHOXKECTBO.

1.335. Permtute cucremMy HepaBeHCTB:

| [22-120, o) [Bx+1<10,
132 <15 9 x<2;
x+1>3x -5, x—-2<T7x+1,
P 15x+8>0; Y M1x+10> x.

1.336. Haiigure, mpu KaKUX 3HAUEHUAX IIEPEMEHHON MMeeT
CMBICJI BBIPasKeHNe:

a) Jx -2 +5-x; 6) Jx —Jx +6;

B) Vx+1 —+/6 - 5x; ) V1-Tx +J/-x—6.
1.337. Periure cucreMy HepaBeHCTB:

2) {Z(x -1)-3(x+4)< x,

6x —-3<-17—(x -5);

5) 9-2x>4-3(x-1),
6x —4(x-1)> 3+ x;

B)
2(x +1)< x;
bx—-(8—-x)>22x+17,

r)
32x-1)-2x>2x-T;

{5(x—1)—x>2x+ 3,
3(x +1)— 4(2x + 3) >12,
M 5z - 4) + T2 < 6(2x - 1):

6(2x —3)-5(4x-9)>1,
5(x—-1)+T7(x+2)=>3.
1.338. Haiigure, mpum KakKuxX 3HAUCHHAX apryMeHra oode

bysrmuu y=3x+1 m y=>5-3X OPUHUMAIOT IOJIOKUTEJIbHBIE
3HAYEHUA.
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1.339. Permtute cucreMy HEepaBeHCTB:

x+4>4x, x—-%>2,
) o
a _x—4>1; x—1<1_x—2;
2 3
x-1
x + <5, 4x+1 1>5x—1
5) 4 ni 6 5
2x>%—1; 2(x+8)-T(x+2)<b—x;
x+1  x+12 _ x+2 x+2 x+4  x-2
- < ’ 3 2 6 ’
a) 2 6 3 e) 7
5(x—1)+7(x +2)>3; 3x > Tx—x; .

1.340. HaiiguTe 00J1acTh OIpeneeHUs BhIPAKEHUT:
J8_x: 6) J 3_ J 2x+5

1.341. Haiigure HanMeHbIllee M HAMOOJIbIIIEE IIeJIble PeIleHns

CHCTEMBbI HEPABEHCTB:

J7x <35, xT+2> z,
a) 13x+1 6)
=0 J75 — x >/48.

1.342. PemuTe cucteMy HepaBeHCTB:

5(x — 2)(x + 2) < x(bx - 1),
4x —-7>3—6x;

5(x —0,4) —7<3x+2,
(x —4)*> — x*> <10 — 3x;

) (2x —1)(x + 2) > 2x7,

B
(x —3)% > (x+6)(x—1);

9 {(x -5)%+50 > (x - 3)(x —4) + 15,

(x-1)(x-2)>(x+4)(x-T7);
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(x+3)(3-x)>11 - (x - 2)?,
M) 13+x 2x-1
o
o 2x - 3 3
(x—3)(x+5)<(x—-6)°-51.

1.343. Haiizure Bce 3HAUEHUA MEPEMEHHON X, IPU KOTOPBIX

20
5— %, a 3HaueHHe BBIpasKeHusd 2 — 3X HeOTPHUIATeIbHO.

>1;

x+1 < x+1,

3HaUEeHIEe BBbIPpAXKEHUA 0OJIbIIIe 3HAYEHUS BbIPpaAXEeHUusd

1.344. Haiinure HamuboJIbIIIee IeJI0€ PEIeHNe CUCTEMBI Hepa-
BEHCTB
x+2 x-8 2x -1

+1>x - s
3 2 6

1—x>1+x.

1.345. Haiigure cyMMy IeJbIX peIIeHuil CcucTeMbl Hepa-
BEHCTB
0,8(x-3)-0,3(2-x)<3,2,

1,6 - x< 21

1.346. BosmoskHa JmM TaKad CcUTyaludA: cTapliuii OpaTr 3a
8 rerpageii, mo 50 k. Kaxkmasa, u 12 Kapaugalnei 3amIaTugI MeHb-
mre 10 p., a Mmaaaiuii OpaT 3a ABe TaKue Ke TeTpamgu U 15 Takux
JKe Kapampgareii samaatua 6osbire 10 p.?

1.347. 3agymano 1esoe umcyo. Ecau M3 3aJyMaHHOTO YHCJIA

BBIUECTH 2, TO MOJYUEHHOEe YKCJIO OyaeT OoJbIie g 3alyMaHHOTO.

Eciu K 3agyMaHHOMY UMCIY TPUOABUTH 3, TO HOJYUEHHOE UMCJIO

OymeT OoJibIIIe % dagymanHoro. Kakoe 4mcjio MOrJjio OBITH 3amy-
MaHO?

1.348. OxgHa M3 CTOPOH MPAMOYTOJBHOTO YYacTKa 3eMJIM Ha
22 m Mmewblre apyroi. Kakoit AJuWHBI MOKeT OBITH OOJIBIIIAsS CTO-
poHa, UTOOBI Ha OrpakIeHle ydacTKa IOoHII0 He Oosbire 190 M
uaroponu?

1.349. OcHoBaHMe pPaBHOOEIPEHHOTO TPEYTOJbHUKA pPaBHO
9 cM, a ero nepumeTp MeHbIre 25 cM. Kakyo IanHy MOKEeT UMeTh
0OKOBas CTOPOHA ATOI'0 TPEYTrOJbHUKA?
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1.350. Crymenueckass Opuraga 3a 5 U Iocaguja MeHbIIe
300 KycrToB paccanwl, a 3a 8 u — O6oabiie 400 KycToB paccaibl.
CKOJIBKO KYCTOB paccajbl B UaC cakaJ KasKIbIil UJieH Opuramsbl,
ecau B Opuraze 8 uesloBeK M UX IMPOM3BOAUTEIBLHOCTL TPYAA ONU-
HaKoBa?

1.351. PeriuTe COBOKYIIHOCTh HEPABEHCTB:

x> b, x < -3,
a) 0)
x> x <0;

x> -9, x <3,
B) )
x < 2; x = 5.

1.352. IlpupymaiiTe COBOKYIIHOCTHL HEPABEHCTB, peIleHUeM
KOTOPOH $BJSETCS: a) IPOMEKYTOK (—o°; 9]; 6) mpoMexkyTOK
(—4; +°°); B) MHOKECTBO BCeX JIEeMCTBUTEJILHBIX UHCEJI.

1.353. Pemiute COBOKYIHOCTHL HEPABEHCTB, MCIIOJb3Ys AaJITO-

PUTM:
(6 -2x<0, 3x+3>2x -1,
a) 0)
| 3x +6>0; 3x—224x+ 2;
)—5(x+1)>3x+2, 4(x+3)-17<3(x-5)+Tx,
B r
[4(x+1)-2>x+1; 4(x-1)+5x<3(x+5)-9.

1.354. Perrure COBOKYITHOCTH HEPaBEHCTB:

x_2<x;r1, 3_x;3<x’ 5x6—1<2x2—1’
2) x 0) 6x -1 B) x+4
> Q. o
_6/3, 3 <18; 1> 3

1.355. Pemture aBoiiHOe HepaBEeHCTBO:

a) -4 < 2x < 5; 0) -7 <x+3<10;

B) 6 <—-x <8; N-5<5-2x<7;

m -2< <5 e)0<_§—x<6.

1.356. Haiigure, npu KaKuX 3HAUCHHUAX MEePEMEHHOII 3HAaUe-
HUA AByYIeHa 2 — 5x IpUHALIEKAT IPOMEKYTKY:

a) (-8; 12]; 0) [-17; 0).
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1.357. HaifinuTe, mpu KaKUX 3HAUEHUAX apryMeHTa QYHKIUS
y=5— 3x IpuHUMAaET 3HAUEHUA:

a) OoJibilie —2, HO MeHbIIe 8;

0) He meHbIne 6, HO MeHbIe 10.

1.358. Pertute nBoiiHOE HEPABEHCTBO ABYMS CIIOCOOAMU:

a) 2,1 <0,7x + 3,5 <4,2;

0) —143,4 < 0,6 + 6x < 19,2;

B) -2,7<2-0,1x < 3,84.

1.359. PemtuTe nBOITHOE HEPABEHCTBO:
2x -1 S5x+1

a) —3< <0; 0) —-1< <4;
B) —2<3x3+5<0; r) 5<8‘37"<9;
1-5x 3-2x
_ <0: _3< _
7) 1< 25 <0; e -8< 2 <2

1.360. Haiigure, Ipym KaKUX 3HAUEHUAX IIEPEMEHHON 3HaUe-
HIe BBIPAKEHUA %(1 — 3x) OoJsbire 2, HO He IPEBOCXOIUT .

1.361. Haiigure, mpu KaKUX 3HAUCHUAX IEePEeMEHHOII 3Haue-
HUe a1pobu 3% MIPUHAJICKUT IPOMEKYTKY:

a) [0; 9); 6) [-0,1; 0,9].

1.362. PemiuTe OBOMHOE HEPaBEHCTBO, 3aMEHUB €I'0 CHCTEMOI
HepaBeHCTB:

aA) x—6<2x-2<3x+3; 0) 3x—7<6—x<10x;

B) 3x—4<10—-x < 2x+5; )ox+1<T7T-x<2-3x.

1.363. HaiiguTe Bce 3HaUeHNs apryMeHTa, IPU KOTOPBIX I'pa-
burk pyHEIUM y=8 — 3X pacnoJioKeH He HUKe rpadura QyHK-
nuu y = 5x — 1, HO HM:Ke rpadukra GyHKIUN y = 6x.

1.364. HatinuTe HaubOIbIlIee U HAMMEHBIIIEE ITeJIble PeIeHns
CHCTEeMbl HEPABEHCTB:

x-loxrz XX XL<x+5,
) 2 3 6) 8 4 2
2x+3 _ x 1 1 1
>X* 2. “(x+2)<=(2-x).
i st g ) << ( )

1.365*%. Haiigure, npu KaKNxX 3HAUEHUSIX UYMNCJA 4 CHUCTeMa

2x+3>2x+1, .
HEepaBeHCTB a) He mMMeeT pellleHui; 0) MMeeT
2x—a<2a-x:
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MHOKECTBO peIeHNd, COCTOsINee TOJbKO €3 OSHOM TOYKMN;
B) UMeeT peIlleHrneM OTPEe30K.

1.366%*. [Insa KasKaoro 3HAUEHUS YKCJA d PEIluTe CUCTEMY He-

11x-9>13,
paBeHCTB
x> a.
1.367*. 1 KaKI0r0o 3HAUEHWS UYKCJIa 4 PEIINTEe COBOKYII-
11x -9>13,
HOCTHh HEPABEHCTB
x<a.

1.368%. Haiigure, npy KaKNX 3HAUEHUSIX UMNCJIA @ HAUOOJIb-
IIMM IeJBIM PeIleHneM:

x<a,
a) cuCTeMbl HEPABEHCTB SIBJISIETCS UMCJIO —5;
x=>-10
x<a,
0) COBOKYIIHOCTH HEPaBEHCTB <3 SABJISETCS YKCJO 3.
x

©

1.369. Nzob6pasuTe Ha KOOPAUHATHON IIPSAMOI M 3aMHUIIUTE B
BHU/Ie UKCJIOBOTO IIPOMEKYTKA PeIllleHre HePaBEeHCTBA:

a) x < 2; 6)x>1—61; B) x > 0; r) x <-1,2.

1.370. 3anuiure HepaBeHCTBA, PEITeHUsa KOTOPBIX IIPeACTaB-
JIeHbI Ha PUCYHKe 33.

B) 0 x D T x
Puc. 33

1.371. BoibepuTe cucTeMy HEPaBEHCTB, OAHUM W3 PeEIIeHUH
KOTOPOM ABJISAETCA UMCJIO T:

x> 6, x <17, x> 6,5,
0) B)
x<T; x> 7,1 x<8.
1.372. Pemute cucreMy HEpaBeHCTB:
x =4, x <8, x> -b, x < -3,
a) 0) B )
x < 5; x<4; x27; x>9.

3anuminTe, €cJU 5TO BO3MOXKHO, OBA KAKMUX-JIM0O PeIleHNs
KasKI0HU CUCTEMBI, SBJIAIOIEeC IeJILIMU YNCJIAMMU.



KBagparHbie KopHU U uX cBoiicTBa. [leficTBUTEIbHBIE YHCIA

1.373. Haiigure HanboJIbIllee IeJI0€ PeIIeHne CHUCTEeMbI Hepa-

BEHCTB.
) J17T — x>0, 3x ++/2>0,
4-9x>0.

3x—-11>0;
1.374. IlpumymaiiTe cucTeMy [OBYX JUHEHHBIX HEPaBEHCTB

TaK, YTOOBI:
a) YKucJIo 3 ABJIAJOCH, a YNCJO 2 He ABJSAJOCH ee PelleHneM;
5 SABJIANNCH ee peIlIeHueM.

0) u umcJyo J3 , 1 YHUCJIO

1.375. PerriuTte cucTeMy HepaBEHCTB:

3x <6, 1-3x<16,
5x —3=0; x+9<9;
2x+9>4x -6, 5-x<x+4,
® 110 + 4x > 0; Tx—1>1-6x;
4x < -x+15, Tx-3<6x+2,
M 8x 14> -5, 2% 19> —x+4.

1.376. Haiinure, Ipy KaKUX 3HAUEHUAX IIEPEMEHHON HMeeT

CMBICJI BBIPDaKEeHIMe:
a) Jx -3 + 7 - x; 6) Vdx -1 —Jx +5.

1.377. Pemture cucremMy HEpaBEHCTB:
2(8x-1)>10 - 4(2x + 3),
{3(30 —-3)<2(x +4);
5) {3(x +1)-4(2x + 3) <12,
5(x -4)-T7>6(3x —1).

1.378. Pemure cucteMmy HepaBeHCTB:

4x-2<2,5x+1, 2r-1 2,
6 3 3
a) x—2 )
2-x> ; x 1 2x,
2 7 7’
x+1>2"L x—4<1-*"1
4 4
B) . 1 r)
LA g 2x-0,5>% —1,5.
5 15 2
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1.379. PeruTe cucTteMy HepaBeHCTB:

(x +3)°— 7> x* + 3, (x +5)(x —5) < x(x +5),
a _
 7Ge—1) <81 -2 rr3_x-2

4 3

1.380. Eciz K 3agyMaHHOMY LIEJIOMY YUCJIY IMPUOABUTEL 3 U BTY
cyMmmy paszeauTh Ha 10, To mosyueHHOe YacTHOe OyaeT 0oJbIie 5.
A ecau U3 TOro Ke 3aJyMaHHOTO YKCJIA BBIUECTH 7 U 9Ty pas-
HOCTh pasiejuTh Ha 6, TO MOJyUYeHHOe YacTHoe OyAeT MeHbIre 7.
Haiigure 3agymMaHHOe UKCJIO.

>0.

1.381. BokoBas cTopoHa pPaBHOOEPEHHOI'O TPEYTOJHLHUKA PaBHA
12 cm, a mepumerp OoJabine 38 cm. Kakyio AIMHY MOXKET UMETh
OCHOBaHUE 9TOT'0 TPEYTOJbHUKA?

1.382. Onepatop MOOUJIBLHOII CBSA3U IIpeAJjiaraeT Tpu Tapuda.
B Tabiuiie mpuBeneHa MPeIyCMOTPEHHAA KasKIbIM Tapud)oM erxxe-
MecsaYHasA a0OHEHTCKadA IIJIaTa, 4 TaKyKe CTOMMOCTh MUHYTHI pas-
rosopa. CKOJIBKO MUHYT B MeCSAI HYJKHO PasroBapuBaTh, YTOOBI
BBITOZHBIM OKasaJicsa Tapud A?

Tapud AGoneHTCKaf IIaTa, p. CTroMMOCTh MUHYTBHI Pa3roBOpa, K.
A 12 8
B 15 6
B 11 9

1.383. Perrure COBOKYITHOCTH HEPABEHCTB:
x <4, x> 6, x <8, X
a) 0) B) T)
x<1; x 2> b; x> -b; x
1.384. Pemiunre COBOKYIIHOCTH HEPABEHCTB, KCIIOJb3YysS AaJiro-
puTMm:

3,
7

AR/

15 -3x<0,
a)
| 4x < 8;
5) [2(x-1)-383>3x -5,
13(x+1)-Tx>8 - 6x;
) [4(x+1) - x<2(x-5)-3,
B
15(x+1)-2>5(2x-1) +1.
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1.385. Perriute /:(BOI‘/'IHoe HEepPaBeHCTBO:

a) 6<3x<1 0) 4<x-5<2;

B) —5< x<9 1) -1<3-2x<7.

1.386. Haiigure, Ipu KaKuX 3HAUCHUAX IEePEMEHHOI 3Haue-
HUSA OByuJieHa 3 — 8x mpuHamiae:xkar mpoMme:kyTry [0; 43].

1.387. Perure nBOIIHOE HEpPaBEHCTBO:

a) -0,3<0,1x-0,1<0,2;

0) —4,56<1-0,5x < 3,5;

B) 0,83<0,5-0,01x<0,6.

1.388. PemiuTe nBoiinoe HepaBEHCTBO:

2) —7<3“1<0; 6) 2< 2= 7"<9

1.389. Haiigure, npu KaKUX 3HAUEHUAX IIEPEMEHHON 3HaUe-

HUe apodu S_Tx MIPUHAAJIEKUT TTpomMeKyTKY (—0,7; 0].

1.390. Haiigure HamboJbIlee M HaMeEHbIIee IleJIble Pellle s

x - 1
x—-3<2-"——
CHUCTEeMBbl HEPaABEHCTB 4

2x —4,25> % -5,25.

1.391. Pemture mBOIiHOE HEPABEHCTBO, 3aMEHHB €r0 CHCTEMOI

HEepaBeHCTB:
a) 6x+1<3x-5<x+2; 0) Tx+1<8—-x<9x-2.
1.392*%, Haligure, npu KaKMX 3HAYEHUSIX UMHCIA 4 CHUCTeMa

3x <15, .

HEePaBEHCTB S He MMeeT pelueHnm.

x>a

1.393%. Haiigute, npu KaKNX 3HAUEHUSIX UYKCJIA 0 HAUMEHb-

x>a
UM TeJbIM pellleHrueM COBOKYIIHOCTH HepaBeHCTB { ’

ABJISIETCS YMCJIo —1.
O —

1.394. HaiinuTe smauenue Buipakenus (32,24 :4 - 2,6)+0,1.
1.395. Haiigure cymMy, pa3sHOCTh, IIPOM3BEACHIIE 1 YACTHOE Ul-
cex 3,6 - 10° u 3 - 10, Pesysbrar 3aIuIInTe B CTAHAAPTHOM BHJE.

1.396. 3ausaTue paxkyabTaTBa II0 MaTeMaTUKe IIPOI0JIKAaI0Ch
1,5 u. Ha moBTOpeHMe paIMOHAJLHBIX IPHEMOB YCTHOI'O cCUeTa

x> -7
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yiurmo 10 % »storo Bpemenu. OcrajibHOE BpeMs peIlllaju 3agaji.
B koHIIe 3aHATUA BBICHUJIOCH, YTO OBLIO pemero 9 3agau. CKoIb-
KO B CpeJHEeM BpPeMeHWU IILJIO Ha pellleHune OmHOU 3amaum?

1.397. Pemure ypapuenue 9x? — (8x — 1) =11.

1.398. 13 pasencTBa 2m — 5n = 10 BbIpasure:

a) m uepes 1; 0) n uepes m.

1.399. Haiinure 3HaYeHNEe BBIPAMKEHIII:

a) 2 6% +9 1%; 6) 52,56 — 2(~/5 ).
1.400. Pazmo:xuTe HA MHOMKUTEJIN:

a) x%+ 3x; 6) 4x* - 9; B) x%+ 2xy +y% - 1.
1.401. Beruuciure: (2\/§ + 5)2 + (10 — \/§)2 .

1.402. Ha ocenHeii pacipogaske OBOIIEH ceMbs IIpHoOpesa Ha
3UMY 5 MeHIIKOB KapTodeasd u 2 CeTKM MOPKOBHU, Bcero 160 Kr oBo-
mierr. Ix cocenu Kynuiu 3 TaKuX sKe MeIlllka Kaptodeias u 1 ceTky
MOPKOBH, IIPHUYEM OKAa3aJI0Ch, YTO KapTodess OHM KYIIUau Ha 85 KT
OosbItie, ueM MOPKOBU. CKOJBKO KUJIOTPaAaMMOB KapTodess ObLIO B
KasKJI0M MeIKe?

HrorosBasa camMooIieHKA

ITocie m3yueHUs 9TOU TJVIABBHI A JOJMKEH:

® 3HATh U yMeTh IIPUMEHATH OIpeJeieHre KBaJApPaTHOTO KOpP-
HA 1 apuPMeTUIeCcKOT0 KBaPaTHOTO KOPHSA M3 YMCJA;

® 3HATh U YMETh IIPUMEHSTH CBOMCTBA apu(p)MEeTHUECKUX
KBaJIpaTHBIX KOPHEU /s BBIUMCJICHWSA 3HAUEHWU BBIPAKEHUU U
BBITIOJTHEHUS ITPeo0pa3oBaHUT;

e 3HATH OIIpeleJieHre MHOYKeCTBa NIeWCTBUTENbHBLIX YNCeJ U
COOTHOIIIEHUSA MEeXKJY UUCJIOBBIMU MHOXKECTBaMU;

® 3HATh U yMETh IIPUMEHATH UUCJIOBbIE IIPOMEKYTKU, UX TIe-
peceuenme M OO0BbeJUHEHWE IJIA 3aIlMCH UYHNCJIOBBIX MHOKECTB U
pelieHnii HepaBeHCTB;

e 3HATH OIpejieieHNe PEeIlleHUsI CUCTEeMbl 1 COBOKYIHOCTU He-
PaBEHCTB;

e yMeTh peIllaTh CHUCTeMBbI XM COBOKYITHOCTH JIMHEHNHBIX Hepa-
BEHCTB C OJHOI IIEpEMEHHO;

® yMeTh pellaTh [BOWHbIE HEPABEHCTBA;

® yMEeTh IPUMEHATHh CUCTEMBI I COBOKYITHOCTH JIMHENHBIX He-
PaBEHCTB C ONHOW IIEPEeMeHHON IIPU PeIleHun 3amad.
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A IIPOBEPAI0O CBOU 3HAHUA

1. 300pasuTe Ha KOOPAWMHATHON IIPAMOI 1 3aIIUIINTE B BUAE
YCJIOBOTO IIPOMEXKYTKA PellleHre HepaBeHCTBA:

a) x>%; 0) x < 0; B) x > —b; r) x <1,8.
2. BoibepuTe BepHBIE YTBEPIKICHUI:

a) J2 eI; 6) -3 € N; B) 0 € Z;
I‘)\/geR; /:()%eQ; e) 1,b € R.

3. Haiigure 3HaueHMe BBIPAKEHU:

1 @ . /49 5
<V1 49; - ;
a)4 6 ++49 6)M

B) 8 zi -3 5%; 1) 61,21 - 2(V2)".

4. Pemute cucteMy (COBOKYITHOCTEH) HEPABEHCTB:

. {5x+4>0, ] {2x—15>0,
3x+1,56<0; 12 -3x>0;
x-1<T7x+2, 3-6x>15,

? {11x+13>x+3; : {—3x<21.

5. Bocmosb3yiiTech CBOMCTBAMU KOPHEHN 1 HAWANTe 3HAYEHUS
BBIPAKEeHU Jx - \/? u \/;1\/?, ecJm:

a) x =48; y="T75;

0) x=1,47; y=0,27;

B) x =1,9; y:%.

6. Eciu u3 3ayMaHHOTO IIeJIOI'0 UHMCJIa BbIUECTh 4 1 3Ty pas-
HOCTH pasAesuTh Ha 9, TO MOJyUeHHOEe YacTHOe OymeT MeHbIIe 5.
A eciu K 9TOMY JKe 3ayMAaHHOMY YUCJIY HPUOABUTH 8 U 5Ty CyM-
My paszeauTh Ha 11, To mosydueHHOe uacTHOe OymeT OoJibIiie 5.
Kaxoe umciio 661710 3agyMano?

7. YupocTuTe BbIpaKeHUe:

a) 3v5 + 2420 - J45; 6)%+2\/§;

B) (2-V17)(2+17); r) (V7 -+3)-10.

8. Haiigure 06JiacTh OIpeaeIeHnsI BbhIPAYKeHUA

X _ X 1
JS 3+2 +J2x+2.
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9. BuecuTe MHOKUTEIDb IIOJ 3HAK KOPHSI:
a) (c —2)V3c - 6; 6) (n — 9)/45 - bn.

10. YopocTute BhIpakeHUe:

a) 7 -+/24; 6) \\28 +164/3 ;
B) \/17+6\/4—\/9+4\/§.

IIpakTUUyeckas maTeMaTuKa

1. Ha mauHoM y4acTKe HOPOKKA BHIMOIIEHA BOCEMbIO OAMHAKO-
BBIMHU KBaJPATHBIMH ILTUTKAaMu. ILomans ogHoi mauTky 36 qv2.
IIo 00e CTOPOHBI JOPOKKH ILIAHUPYIOT BBICAAUTL KYCThI PO3 HA
paccrosuuu 0,4 m apyr ot apyra (puc. 34). CKOJIBKO KYCTOB PO3
HYKHO IPUOOPECTH, eCJIM BbICAAKAa IIBETOB HAUMHAETCS C Hadaja
IOPOKKU?

it

Puc. 34

2. ]Iy peMOHTa CKJAACKUX TTOMEIeHNH TJIaHupyeTcA IIPuoo-
pecTu IeMeHT B OJHON m3 Tpex (pupm. B Tabawuiie ykasaHa CTO-
MMOCTh MeIIIKa IIeMeHTa UM JOCTABKHU 3aKasa B KaKIoi (upme.
BrisicuuTe, IpW MOKYMIKEe KaKOro KOJMYECTBA MEIIKOB IleMeHTa
CaMbIMU BBITOJHBIMU OYAYT yCJIOBUS (UPMBI A.

CToMMOCTH MemIKa CTOMMOCTH TOCTAaBKH
dupma
IeMeHTa, P. BCEro 3akasa, p.
A 7,6 32
B 7,5 42
B 8 BecmiatHo
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3. Korga B Ilapuske moapmenb, B Muncke 14 uyacos, a B Hbro-
Hopke 6 uacoB yrpa. Ompezmenure:

a) B KaKoe BpeMsA CYTOK Tpoe IPys3el, JKUBYIIUX COOTBET-
crBenHo B ITapusxe, Muncke u Heio-Jlopke, MOIyT OZHOBPEMEHHO
BbIfiTu B HTepHeT, 4TOObI MOOOIIATHCA, €CHIU KaKIBbIN 13 HUX
0 «CBOEeMY» BpeMeHU ¢ 8 10 14 yacoB HaxXOAUTCSA Ha 3aHATUIX,
a BpeMs Iocje 22 4acoB y KasKIOr'0o M3 HUX OTBOAUTCS Ha COH;

0) B KaKoe «CBOe» BpeMs KasKAbIN U3 HUX OyaeT Io3apPaBIATh
apyseii ¢ HoBeIiM rogom.

YBIexkaTeJbHAT MaTeMaTHKA

Hccaemyem, 060061aem, qejiaeM BHIBOIBI

HccaemoBaTenbckoe 3amaHme. a) Hailimute wmHDOpPMAIuio o
Pa3JIUUYHBIX CIOCO0AaX BBIUMCICHUS KBAAPATHBIX KOPHEH 13 60JIb-
mux uucea. 0) IlpugymaiiTe aas apyseil 3amaHus Ha BBIULCJIE-
HUe KBaJpPaTHBIX KOpPHEH.

ToTroBuMca K oaumMmnuamam™*

1. CioBo, xapakKTepuayioiliee B3aUMOOTHOIIEHUS  MeXKIY
JIOAbMHU, 3aIlW(PPOBAHO C IIOMOINbIO Koma: 25 324 441 64 4 1.
PacmmugpyiiTe aTo cioBo.

2. HalimuTe Bce 3HaUeHUA a, MOJd KOTOPBIX BbIParKeHUS

a+\15 u L-J15 OPUHUMAIOT IIeJible 3HAYEeHU.
a

“IIo marepuanaM caiiTa www.problems.ru.



KBAOPATHbIE YPABHEHUA

§ 7. KBagpaTHble ypaBHEHHU.
Penrenue HemoJHBIX KBaJAPATHBIX YpaBHEHUM

@ 2.1. Pemure ypaBHeHUe:
a) 2x+9=0; 0) 1,2x=0; B) -3,3x=0.
2.2. Pazjioxxure Ha MHOMKHUTEJN MHOI'OYJICH:

a) x* - 16; 6) 4x%— 49; B) 2x — x%; r) 5x% + x.
2.3. IIpu KaKux 3HAYEHUIX IIePeMeHHbBIX BEPHO PaBEHCTBO:
a) ab=0; 0) a(b—1)=0?

Paccmorpum 3agauy. [[inHa cTpaHUIBI KHUTH Ha 8 ¢cM 00JIb-

ITle ITMPUHBI, ILJIOMALb cTpaHuILl 425 cm?. KakoBbI pasmepsl
CTPAHUIIBI?

O6o3HAUNM INUPUHY CTPAHUIILI Yepe3 X CM, TOrga ee IJIH-
Ha paBHA (x +8) cM, a miromans — x(x + 8) cm?. Ilo ycaoBuio 3a-
a4y IJIOMAaAb CTpaHUIBI paBHA 425 cm?. CocTaBUM ypaBHEHHe
x(x + 8)=425. Packpoem CKOOKHU U TiepeHeceM uwucjio 425 us mpa-
BOIf YACTHU B JIEBYIO, IIOJYYHUM ypaBHeHHe X2+ 8x — 425 =0. Ypas-
HeHMe TaKoro BUIa Has3bIBaeTCs KBAaJAPATHBIM. PellleHre MHOTUX
3a/au MPUBOAUT K KBAAPATHBIM YPABHEHUSM.

Onpenenenue. YpaBHeHue Buga ax>+bx+c=0, roe x — me-
pemenHas, a, b, ¢ — HeEKOToOpble umcJjga, npuueMm a # 0, Ha-
3bIBaeTCsI KBAJAPATHBIM ypaBHEHHMEM. 4UWCJI0O @ Ha3bIBaeTCsd
IIePBBIM KO3(P(PUImeHTOM, b — BTOPHIM KO3(PPUIIMEHTOM, ¢ —
CBOOOIHBIM UJIEHOM.

Hanpumep, ypaBHeHme 2x2—5x+3=0 saBiderca KBajpaT-
HBIM, B HeM IIePBBIA K03 @PUIMEHT a = 2, BTOPOil KOo3(PduimeHT
b=-5, cBOOOIHBIN UJIeH ¢ = 3.

B ypaBHenuu 4x? — x = 0 mepBbIii K03(PUIIMEHT a = 4, BTOPOit
Koadpuiment b =-1, ceobogubli unen ¢ = 0.

B ypaBrenunu 3x%— 2 =0 mepBslii Koo PUINEHT a = 3, BTOPOH
Koaduiuent b =0, cBoOOAHEBII YJIeH ¢ = —2.

B ypaBHenuu 12x?=0 nepsblii KoaddunuerT a =12, BTOPOIt
Koadpuiment b =0, ceoboxubiii uieH ¢ = 0.
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KBagpatHbie ypaBHEeHUA Hemonnsie
6x2—x—4 =0;a=6,b=—-1,c=—-4 KBaJapaTHbIEe YPaBHEHUA
x*+5x=0;a=1,b=5,c=0 ax’*+bx=0;a#20,b20
2x2-7=0;a=2,b=0,c=-7 ax’*+¢=0;a#0,c20

—5x?=0;a=-5,b=0,¢c=0 ax?=0;a#0

KBampaTHble ypaBHEHUA, B KOTODPBIX WU KoahduiueHTt b,
WJIM CBOOOJHBIN UJIEH ¢, MU U b U ¢ paBHBI HYJII0, HA3bIBAIOT-
CcA HEMOJHBIMU KBAaJIPATHBIMU YPABHEHUSIMU.

Pentenuie HEMOJHBIX KBAJAPATHBIX ypaBHEHUI

1. YpasHenus Buga ax>+bx=0,rme a #0, b # 0

Haiizem KopHu ypaBHeHHa 4x?—x=0. Pasmoxum MHOro-
uyjleH B JIEBOM YaCTW ypPaBHEHWS HA MHOMKUTEIW W TOJYUUM:
x(4x—-1)=0.

IIpoussenenne HECKOJBKHX a=0,
MHOKHTeNeil paBHO  HYJIO, ab=0=,_q
ecan XOTA ObI OOMH M3 MHO-
JKUTeNell MPOUu3BeIeHUs PaBeH SHAK «&» O3HAUAeT,
uT0 ypaBHeHue a*b=0
nmymao. CnpasexnuBo u obpart- PaBHOCUJIBHO COBOKYIHOCTHU
HOe: ecJIu IIPpOM3BedeHHe paB- ypaBHeHwmit
HO HYJI0, TO XOTA ObI OIUH U3 [tz:O,
MHOJKHUTEJIel PABeH HYJIIO. o=
IlpuMeHVM 5TO CBOMICTBO W IIO-
JIyIHM: x%+ 5x = 0;
dx—1)=0 x=0, @x:O, x(x+5)=0<
x(dx—-1)= _ _
4x-1=0 |x=0,25. C{x_o, C{x_o,
Omeem: 0; 0,25. x+5=0 |x=-9.
Omeem: —5; 0.
2. YpaBHEeHHA BUIA
2
ax“+c=0,rmea#0,c =0
’ ’ 25x% -1 = 0;
PeuinM ypaBHeHm:. (5x +1)(5x-1) = 0 =
a)x“—4=0; 6) 3x°+48=0.
)P ) ®5x+120,@x:—0,2,
a) PasnokuM Ha MHOMKHUTEIN
) . 5x—-1=0 [|x=0,2.
IBYUYJIEH B JIEBOM YacTU ypPaBHEHUS: 0 . _0.9: 0.9
(x - 2)(x+2)=0. meem: —9,4; Y,4.
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IIpumeHUM CBOMCTBO O pPaBEHCTBE HYJIIO ITPOM3BEAEHUS U II0-

JIYUUM:

x—-2=0,

C-a+=0= | o

Omeem: -2; 2.

60) ITockoJbKYy cyMMa B JIEBOM YacTHU

X
(=4

x = -2.

ypaBHeHua 3x2+48=0

IIOJIOYKHTEJIbHA IIPN JII000M 3HAUEHUU X, TO YpaBHEHHUE HE nmMeeT

KOpHEeH.
Omeem: HeT KOPHEH.

3. YpaBuenue Buga ax?=0, roe a # 0

Pemuwm ypasuernne 5x?=0. Tak xax 5 # 0,
TO IpoMW3BejeHNe pPaBHO HyI0, ecan x°=0.
VpasreHne x? = 0 ©MeeT efMHCTBEHHBIH KOPEHb,

PaBHBIN HYJIIO.
Omesem: 0.

~7x?=0;
x2=0; x=0.

Omsem: 0.

OG600IIUM TOJIyUeHHbIe Pe3yIbTaThl:

Hemoanoe
KBaJIpaTHOE ypaBHEHHE

Pemenue ypaBHeHHS

ax’+bx=0,rea=0,b%0

YpaBHEeHUEe MMeeT ABa KOPHA, OLUH
U3 KOTOPBIX PAaBeH HYJIO

ax?+¢c=0,tnea#0,c#0

Ecnu a u ¢ — yucia pasHbIX 3HAKOB,
TO ypaBHEHUE MMeeT ABa KOPHH.
Ecnu a u ¢ — umcsa ogHOro 3Haka,
TO ypaBHEHUE He MMeeT KOpHeil

ax?=0,rnea#0

YpaBHeHUE UMeeT eIWHCTBEHHBIA
KOpEeHb, PaBHBIN HYJIIO

©

Onpenenenne KBaIpaTHOTO YPABHEHU S

Kakue u3 maHHBIX YpaBHEHUN
SABJSAIOTCA KBaAPATHBIMU:

a) 2x>-3x-2=0;

6) x2—x+2,5=0;

B) 5x—-4=0;

a) YpaBHeHUe SABJSAETCA KBal-
PaATHBIM, IIOCKOJBbKY MMEeT BUI
ax?+bx+c=0, roe a #0.
Ero xosh@uiineHTs:
a=2;b=-3; c=-2.
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r) 4 — 2x%+ 3x =0;

m) x*—21x-25=0?
Ompenenure KO3DOUITMEHTHI
KBaJ[paTHBIX YPaBHEHUI.

0) YpaBHeHUe ABJISIETCA KBaL-
paTHBIM C Ko3a(hduiueHTamMu
a=1; b=-1; c=2,5.

B) YpaBHeHUe bx—-4=0 —
JUHENHOoe.

r) YpaBHeHUEe KBaJpaTHOEe, B
HeM a=-2; b=3; c=4.

I) YpaBHeHUE He SBJIAETCS
KBaJApaTHBIM, IIOCKOJIBKY CO-
IEPyKUT IIePEMEHHYI0 B UYeT-
BePTOI CTEIeHU.

CocTaBbTe KBaJpaTHOE ypaB-
HeHNe 0 ero Koa(ppumreHTam:
a)a=1;b=38;c¢c="T;

0)a=5; b=-3; c=-2;
B)a=5;b=0; c=2;

r)a=1; b=-2; ¢c=0.

a) x2+3x+7=0;
6) 5x2—38x—-2=0;
B) 5x*+2=0;
r) x2—2x=0.

PenieHue HEMOJHBIX KBAJAPATHBIX YPaBHEHUI

Pemure ypaBHeHUE:
a) 5x?+2x =0;

6) x2-3=0;

B) —x?-1=0.

a) 5x%+2x=0; x(bx+2)=0 =
x =0, x =0,
= =
5x+2=0 x =-0,4.
Omsem: —0,4; 0.
6) x>—3=0;
x*—(V/3)=0;
(x-/38)x+/3)=0 &
X = \/g,
=
x =—+/3.
Omsem: —\/5; \/§

B) YpaBHeHUE He MMeeT KOp-
Hel, IIOCKOJIbKY JieBas YacTb
ypaBHEeHUs TIPU BCEX B3HaUe-
HUAX X sABJseTCA OTpHUIla-
TeJIbHBIM YUCJIOM.

Omeem: HeT KOpPHeI.
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HatiguTe KOpHU ypaBHEHUS
—2x%=0.

—2x2=0; x*=0; x=0. Equn-
CTBEHHBI KOPEHb YpPaBHEHUA
x=0.

Omeem: 0.

6 1. Kakue u3 ciaeaymouiux ypaBHeHUN ABJISIOTCA KBaJpPAaTHBIMU:
a) 2 -3x+x%=0; 6) 22 +3x = 0;

B) -22x +3x"=0; r) -5+ 3x + 0x%=0?

2. MosxeT 1 HEIOJTHOE KBaJApaTHOEe YPAaBHEHVE UMETh:

a) nBa KOpPHA; 0) TOJIBKO OOUH KOPEHb; B) TPU KOPHSA; T') He UMeTh KOpHei?

_@_

2.4. ITonb3ysach ompeneeHreM KBaApPaTHOrO yYPaBHEHUS, Cpe-
A1 JaHHBIX ypaBHeHI/Iﬁ BBIﬁepI/ITe KBaJpaTHBbIE U OIIpeaeJInTe mx

KO9((pUITUeHTHI:
a) 9x% +2x -4 = 0;
B) 2x% + 7 = 0;
) x% +4x+3=0;
x) 10x% = 0;
n) 6x%+5x = 0;

6) 3x2+x—6=0;

r) -8x% —x+7=0;
e) x°+3x%2-6=0;
3) bx+7=0;

K) 2x°—3x+4 = 0.

Kakme 3 JaHHBIX YpaBHEHUU SABJIAIOTCA HEMOJHBIMHU KBa-

paTHLIMU ypaBHEHUAMU?

2.5. CocTaBbTe KBaJpaTHOE YpaBHEHNE 110 er0 Koa(GUIlneHTaM:

a)a=3;b="T;c=2;
B) a=-9;b=1;c = 6;
n) a=13;b = 0;c = —6;

6) a=1;b=-3;¢c=5;
N a=-8b=3;c=0;
e)a=1;b=0;c=0.

2.6. IIpugymaiiTe mpuMepbl KBaApaTHBIX ypPaBHEHUH, y KO-
TOPBIX: a) HNEePBBIA KO3(P(PUIIMEeHT M CBOOOAHBINA UJIEH SBJIAIOTCSA
IIPOTUBOIIOIOKHBIMEU UYMCJIaMu; 0) BTOPOH KOd(GUIIMEHT B TPU
pasa MeHbIIle CBOOGOAHOTO UJeHa.

2.7. Pemute ypaBHeHUE:

a) x> —b5x = 0; 6) 2x%+ 7x = 0; B) —x*+6x = 0;
T) 1,2x*-0,3x = 0; I) x?— \/Ex = 0; e) x%= —2x;

x) bx® — x = 3x; 3) 9x = x — x%; n) 2x°=3x% - x.
2.8. Pemture ypaBHeHUE:

a) x> — 25 = 0; 6) 9x> —1 = 0; B)7x2+5:0;

r) 4x% —49 = 0; n) x? = 36; e) x2 —7=0;

x) 2x% = 10; 8) 3x% = x?; n) -5x2+15=0.
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2.9. CocraBbTe KBajJpaTHOe ypaBHEHNE, KOPHAMU KOTOPOI'O
SIBJISIFOTCS YMCJIA:

a)—TuT, 6) -2 u 0; B) —/5 u J5; r) 0 u 1,5.

2.10. Haiigure umcao, He paBHOE HYJIIO, KBaApaT KOTOPOTO
paBeH YTPOEHHOMY STOMY UHCJY.

2.11. Pemure ypaBHEHUE:
22 +1 _

1.2 _5p. 2 _9._0 .
a) S x* = 50; 6) - —2x =0; B =2
2 2
x _mo2. x“-38x+12 . x"+6x o
P)§—7x ; I) — = 3; e) 5 8 =3x.

2.12. TlpumenuTe (GopMyJabl KBaapaTa CyMMbI MJIU KBajpara
Pa3HOCTH W PEeINTe ypaBHEHUe:

a) (x+2)* =4x+5; 6) (x+1)° = 2x + 3;
B) (x —5)* = 5(9 — 2x); r) (x—2)% —6x = 3x% + 4;
) (3x +1)% = 2(3x +1); e) (x+2)% =2(x —1)(x + 3).

2.13. HatimuTe HOJIOKUTEJIBHOE YHCJIO0, KBaapaT KOTOPOTO B
IeBATHb pa3 MeHbIIIe 9TOr'0 YUCJA.

2.14. BeimosnHuTe HEOOXOAMMBIE TOYKJIECTBEHHBIE IIpeodpaso-
BaHUsA U PEIINTe ypaBHEHUE:

a) x(bx +3) = x* —4x; 6) (x+ 7)(x-2)=b5x;

B) (x + 4)(x +5) = 20; r) x* -3 =(2x — 3)(x +1);

m) (x —4)? =17 - 8x; e) (x —1)(x+1)=2x" +5.
2.15. PemiuTe ypaBHeHUE:

a) (x+3) +(x —4) = 25; 6) (5x —3)> —(8x —1)? = 8.

2.16. Haiigure, mpu KaKOM 3HAUCHUU IIePEMEHHOIL:

a) 3HaueHUe ABy4IeHa 9x? — 1 paBHO 3HAUEHMIO IIPOU3BECHNUA
2x +1)(3x - 1);

6) sHaueHHA BBIpaKeHHWH (x+5)(2x—1) u 5— x® mpoTuBoMIO-
JIOJKHBI;

B) 3HaUeHIe KBajpara AByuJeHa 3x + 1 paBHO 3HAUEHUIO CyM-
MBI 2x + 1;

T) cyMMa KBaJpaToB JBYUJIEHOB X + 2 1 X — 3 paBHa 13.

2.17. Pemure ypaBHeHue:
a) 1(x*-8x) = 1(x*+x); ) L(Tx-x")= (=" +2x);

2 2 2
B) x +10x_2x=45; r) 4x3 1_3x5+8 _

5 L
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2 2

) x 14—26.75 _ 2x4+3 - 6; e) (x+4) —(x+ 2)2 -1
(x-2)* (x-3° _ o (x-6)° (x-20

3K) 5 3 = 3; 3) R +x = 2,5.

2.18. HalimuTe KOpHU ypaBHEHUS:

a) (4x +7)>—40x = 3x(bx + 9) + 49;

06) 5+3x)(Bx-5)+16x = (x —5)(5+ x).

2.19. Pemtute ypaBHeHUE:

a) (x%+3)? — (2% + 2)(x* - 8) = 73;

6) (x°+4)* - (x* - 5)(x*+2) = 11.

2.20%, Haiigure, Ipu KaKOM 3HAUYEHUU YHUCJIA d:

a) KOpHH ypaBHeHUs x° + (a — 7)x +a — 9 = 0 gBIAOTCA IPOTHU-
BOIIOJIOMKHBIME YKCJIAMU;

6) onWH W3 KOpHeil ypaBHeHHs x>+ (a—T7)x+a—9=0 paBeH

HYJIIO.

2.21. Ilosmbaysick ompenesieHHMEM KBaApaTHOrO ypaBHEHUd,
cpeiu NaHHBIX ypaBHEHUII BbIOepHTe KBaJpaTHBIE M OIPENeIUTe
uX Koa(p(pUuIineHTHI:

a) bx®-38x+2=0; 6) x*+5x-1=0;
B) x°—8 = 0; r) x+18 =0;
n) 2x°—9x = 0; e) x*—Tx3+5x% = 0.

Kakue 13 JaHHBIX YpPaBHEHUH SBISAIOTCA HEMOJHBIMHU KBa-
paTHLIMU ypaBHEHUAMU?

2.22. CocraBbTe KBaJpaTHOE ypaBHEHNE, ¥ KOTOPOIo:
a) Bce Koo (PUIIMEHTHI PABHEI;
0) IIepBbIi KO3(I(PUINEHT B BA Pa3a MeHbIIIe CBOOOLHOr0 UJIeHa.

2.23. Pemntute ypaBHeHUE:

a) x*—Tx =0; 6) 3x%+2x = 0; B) x°— 36 = 0;
T) 16x% - 25 = 0; ) x%=-8x; e) x2=1;
xK) 2x°+ x = B 3) x*+3=0; n) 3x = x%—2x.
2.24. PemuTe ypaBHeHUE:

1.2 _ on. x® —0-
a) 3 = 27; 6)?+3x—0,

2 2
B) x—4:4; r) x+7x+18:6.

3 3
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2.25. HaifiguTe umcyio, He paBHOe HYJIO, KBaJApaT KOTOPOTO B
yeThIpe pasa 60JIbIlle TOTO YMCJIA.

2.26. BroImosHuTe HEOOXOAMMBIE TOXKIECTBEHHBIE IIpeodpaso-
BaHUs U PEIIUTe YpaBHEHUE:

a)x?+2x = bx(x —1); 0) (x —2)(x +8)=06ux;

B)(x +5)?=10x + 29; r) (3x —1)(8x +1) =4x* - 2.
2.27. Pemure ypaBHeHUe:

a) (x -1+ (x+2)% =5; 6) (2x +5)? — (4x —1)* = 24.

2.28. Haiigure, Ipu KaKOM 3HAUEHUU ITePEMEHHOI:

a) SHaueHUe ABYWIeHA 3x2—9 IIPOTHBOIOJOKHO 3HAUEHUIO
BeIpaskeHud (x + 1) — 2x;

0) sHaueHMe KBajpaTa ABydYJieHa X +4 paBHO 3HAUEHHUIO IIPO-
usBegeHus 4(2x + 5).

2.29. Pemure ypaBHEHUE:

1, o 1,0 . 5x°+9  4x-9 .1,
a) E(x ;x)—g(x + 3x); 0) 5 2 3 2—3§,
(x+1) 6x-3 _1\2. (x—-4)"  (x-2)

B) " =(x-1)%; T) i +1.

2.30. Hatigure KOpHU ypaBHEHUA
Bx+2)(x-2)-1+x)(x—-1)+3=4x.

2.31*%, HatiguTe, Ipu KaKOM 3HAUEHWM YUCJIA a KOPHU ypaB-
HeHUA x°—(@—1)x+a—-4=0 HgBIAIOTCA IIPOTHUBOIOJOKHBIMU

yucJjIaMu.
O —

2.32. Ha xoopamHATHOII IPsMoii oTMeueHbl TouKu N(x) u K(y)
(puc. 35). Bepro nu, uTo |[x — Y| > 4?

N X
: 7 0

Puc. 35

2.33. HaiinuTe cymMMy, pasHOCTb, IIPOM3BEJEHIE W UYACTHOE
quceJi, 3alliCaHHBbIX B CTAaHAAPTHOM BHUE:

a) 6-10° u 2-10°% 6) 8-10%u 41072,

2.34. CpaBuure uncja a u b, ecjii U3BECTHO, uTO b+2 =a + \/g .

2.35. CyiIecTByeT Jin Takoe 3HAUEHHE apryMeHTa, IIPU KOTO-

. 5x—-1
poMm sHaueHUA QyHRIU y=x+1,51 y = —5 paBHBI?
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2.36. YupocTuTe BbIpaskeHNe
(Ta+b)>—(Ta—-b)>—(Tab+1)?+ (7ab - 1)

2.37. B 6ern3obax aBTOpedprKepaTopa, apeHI0BaHHOI0 IJIs IIepe-
BO3KHU 3aMOPOsKeHHOH pbIobl, 3aamian 300 j 6eusuna. IIpoexas 400 Km
IIyTH, BOAUTEJNL OOHAPY’KWJ, UYTO B OeHsobake ocrajoch 190 1
OensuHa. CMOKeT Ji OH IIpoexars eirne 650 KM 0e3 mosampaBKu?

§ 8. ®opmyabl KOpHEil KBaAPATHOTO YPaBHEHUSA

@ 2.38. PasznoxuTe Ha MHOKUTEJIN MHOT'OUJICH:

a) x>+ 4x +4; 6) 9x*—6x +1; B) 25x% - 20x + 4.
2.39. BelennuTe IOJHBIN KBaJpaT ABydJieHa B BHIPAKEHUU:
a) x2+4x +5; 6) 9x%—6x —1; B) 25x%—20x — 7.

2.40. IlpencraBbTe B BUJE KBajJpara 4uCJO:
a) 36; 0) 3; B) d, eciu d > 0.

@ Pemum KBagparHOe ypaBHeHHWe ax’+bx+c=0, B KOTOPOM
HU OAWMH u3 KO3(PUIIMEHTOB He paBeH HYJIIO, HaIpuMep
ypaBHeHUe x°—4x + 3 =0. IlepBblii KO3(DPUIMEHT TAHHOTO ypaB-
HeHus paBeH 1.

Ecnu mepBbiii ko3 duiuedT B KBaJpaTHOM ypaBHEHUU
paBeH emquHUIIE, TO ypaBHeHUe Ha3bIBaeTCA IPUBENEH-
HBIM.

1) Beimenum B J€BOI YacTW ypaBHEHUSA IIOJMHBIA KBaapar
nByuseHa: x2—4x+4-1=0; (x-2)>-1=0.

2) PasjpoxuM pasHOCTh KBAJApPaToB B JIEBOII YacTH ypas-
HEeHMsA Ha MHOMXUTeJu u moayuum: (x—-2-1)(x-2+1)=0;
(x-3)(x-1)=0.

3) IIpuMeHUM CBOMCTBO O PAaBEHCTBE IIPOU3BEAEHUSA HYJIIO:
x-3=0, - {x:&

x—-1=0

x-3)(x-1)=0< {
x=1.

Omesem: 1; 3.

JIroboe KBazpaTHOe ypaBHEHME MOKHO IIpeoOpasoBaTh K

PaBHOCUJILHOMY €My HPUBEJeHHOMY YPaBHEHUIO.

Hanpuwmep, ypaBHenue 2x*>—x—2=0 He aBideTca IIpUBe-
IeHHBIM, TOCKOJBbKY IEPBLIHA KO3((UIIMEHT 3TOr0 ypaBHeHUS pa-
BeH 2. Pasnmenum o0e yacTu ypaBHeHHUS HA 2 U MOJYUYUM ypaBHe-

HUE xz - %x -1= O, KOTOpoO€e ABJIAETCA IIPUBEJEHHBIM.
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HaiineM KOpHU KBaApaTHOTO ypaBHeHHUA ax’+bx +c=0.
Pazgenum obGe uacTu ypaBHEHUS Ha @ U IOJYUYUM IIPUBEICH-

HOe KBaJpaTHOe ypaBHeHHe X+ %x + % =0.
Brigenum mosiHBIN KBaApaT B JIEBOI YacTU YpPaBHEHUS:
2 2
2+ lx+ C =0 (x2+2-ix+b—2)—b—2+£:0;
a a 2a 4a 4a a
p\2 2 c b\2  p2 c-4a
x+—| —-——+=-=0 (x+—)—— =0
( 2a ) 4a2  a ’ 2a 442  a-4a ?
Yt b 2_ b? — dac _
( 20) 44>
b2 b2-dac
B ypaBuenun (x+%) T T 0 00o3HaUMM BBIpAKEHUE
a
b% — 4ac uepes D. Iomyunm:
(x+i)2_L:0, )
2a 4a2

BripaskeHue b2 — 4ac Ha3bIBAeTCA TUCKPMMMHAHTOM KBaJpaT-
HOro ypaBHeHHus ax’+bx +c=0.

@ Ecau D >0, to D= (\/5)2

Pazyiosxum Ha MHOMKUTEIHN JEeBYIO0 4acTh ypaBHeHus (1):

(e L2 0 (x+2eD)(xs 2 D) o,

2a 442 2a 2a 2a 2a
IlpumeHvM CBOMCTBO O paBeHCTBe IIPOU3BEAEHUS HYJIIIO:
e JD
S
<x+i+ @)(x+i_r£):0 = 2a — opMyIIBI
2a 2a 2a 2a -b+D
= 2a

KOpHeM KBaJIpaTHOTO ypaBHeHHA. B sToM ciaydae KBaapaTHOe
ypaBHeHNEe MMeeT IBa KOPHH.

2
@ Ecnmn D=0, To ypaBHenue (1) mpumer Buf (x+%) =0,

T. . B JIEBOHM YacTU YPaBHEHUA — KBajapaT AByujeHa. I3 paBeH-
b
2a’
3HAUNUT, KBaJpPaTHOe YPaBHEHNE NMeeT eqUHCTBEeHHBIN KOPeHb.

CTBa KBajpaTa AByUYJeHa HYJIIO CIeAyeT: X + % =0, x=-

“HasBaHWe IIPOMCXOZMUT OT JATHHCKOTO cJoBa discriminans, d4ro
03HAYAET Pa3JIMYAOIIUNA, Pa3IeIAOIIIH.
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2
@ Eciu D <0, To BeIpaKeHNe (x + i) - D

ypaBHeHuA (1) IpUHUMAET IIOJOKUTEJbHbIE 3HAUEHHUA IIPU BCEX

3HAUEHUAX ePEeMeHHON U B HYJb He oOpalaercs, T. €. KBaJapar-

2a 4a2

HOe ypaBHeHUe He UMeeT KOPHeH.

Taxum 00pasom, UMCJIO KOPHEHl KBAaJAPATHOI'O YPaBHEHUS 3a-

BHCHUT OT 3HaKa €ro JUCKpuMHUHAaHTa.

3HAaK TMCKPUMHHAHTA

Yucao KoOpHElH ypaBHEHHS

IBa KOpHSA

D>0 -b—- D —-b++D
Xy = , X9 =
1 2a 2 2a
_ b
D=0 OnuH KOpeHb X = ———
2a
D<O0 Het xoprei

@ YTo6bI penmruTh KBagpaTHOE ypaBHEHUE, HYKHO:

O Ompenenuts KoahduiueH-
TBI YPaBHEHU.

@ IIo dopmyne D=0b?—4ac
HAfTH AUCKPUMUHAHT KBaJ-
paTHOrO ypaBHEHHA U OIpe-
IeJINTh ero 3HAK.

® Ecim D>0, To wHaiitu
OBa KOpHA 10 (popmyaam
-b-JD ~b+D
17 g X2 T T,
Ecau D =0, To HaiTH OZUH KO-
PeHb o opmMyJie X = — zba .

Ecau D <0, To 3anmucaTrhb, 4TO
ypaBHeHUE He MMeeT KOpPHEeMn.
@ 3ammcaTs OTBeT.

PemuTe ypaBHeHUE
2x* - 5x+3=0.

® a=2; b=-5; c=3.

@ D=(-5)*-4-2-3=

=25-24=1>0.
® Tax xkax D >0, To
x _5-N1 _5-1

1= 2.2 = 2.2 7

_ 5441 541
%= 53 "z Y

@ Omeem: 1; 1,5.

Ilpumep. Pemute ypaBHEHUE:

6) x> —2x+7=0.

a) 4x+4x+1=0;

B JIeBOHU UacTH
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Pewenue:
a) 4x% +4x+1=0;
® a=4;b=4;c=1;
@ D=4>-4-4-1=

=16-16 = 0.
® Tax xkax D=0, To
x=__4 __1
2-4 2°

@ Omeem: —0,5.

0) X2 —2x+7=0;

D a=1;b=-2;¢c=T;
@ D=(-2°-4-1-7=
=4-28=-24<0.

® Tak xakx D <0, To ypaBHe-
HUe He UMeeT KOpHe.

@ Omeem: HeT KOpHEH.

e

(I)OpMyJIBI ROpHeﬁ KBaApaTHOTO0 YPaBHEHUA

Omnpenenure, CKOJIBKO KOPHeN
nMeeT ypaBHeHUe:

a) x2+x-4=0;
6) 1,2x% - 21x - 25=0;
B) x2—6x+9=0.

a) OmpenmenuMm Koa(pduimen-
THI ypaBHeHus: a=-1; b=1;
c=—4. Onpenenum 3HAK JHC-
KpUMUHAHTA:
D=1°-4-(-1)-(-4)=1-16<0.
ITockoasry D < 0, TO ypaBHe-
HUe He mMeeT KOpHe.
0)a=1,2; b=-21; c=-25;
D=(-21)>-4-1,2-(-25)=
=212+4-1,2-25>0.

Tax xax D > 0, To ypaBHeHUe
uMeeT IBa KOPHJ.
B)a=1;b=-6; c=9;
D=(-6)>-4-1-9=36-36=0.
YpaBHeHUEe HMeeT OJUH KO-
peHb.

Pemure ypaBHeHUE
2x%-3x-2=0.

@ OmnpenennM Ko3(DHUITAEHTHI
ypaBHeHUs: a=2; b=-3; c=-2.
@ OmnpenennM 3HAK AUCKPUIMU-
HaHTa: D=(-3)’-4-2-(-2)=
=9+16=25>0.

® Tax kax D >0, To ypas-
HeHHe WMeeT [Ba KOPHHI.
ITpumenum GopmMyabl KOpHEH
KBaJpaTHOI'0 YPAaBHEHU:
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x_—b—JB_3—J%_
1= 2 22
_3-5_ 1
T2
x _—b+\/5_3+\/%_
2315 2¢  2-2
= = 2.

@ Omeem: —0,5; 2.

Haiinure KoOpHU ypaBHEHUS:

a) 3x2—-5x+6=0;
6) —x*+x—-0,25=0.

a)© a=3; b=-5; c=6.

@ D=(-5)*-4-3-6=

=25-"72<0.

® D<0, 3HAauuT, ypaBHEHHE

He uMeeT KOPHEH.

@ Omeem: x € .

0) Ilepswiii cnocob. a=-1;

b=1; ¢c=-0,25.

D=1>-4-(-1)-(-0,25)=1-1=

=0, ypaBHeHUE NMeeT O,Z[llle KO-
b 1

PEHb X == = 2 ~ o

Bmopoii cnoco6. YMHOXUM

o0e yacTu ypaBHeHuA Ha —1

n moayuuM x2-—x+0,25=0,

mmm  (x—0,5)2=0, orkyza

x=0,5.

Omeem: 0,5.

Pemure ypaBueHue

x% - 2x _ x-9 -1,
4 8

YMHOXKEM 00e UacTu ypaBHe-
HUA Ha 8 U IOJIy4YuM:

2(x*-2x) — (x - 9)=8;

2% —4x —x+9=8;
2x%—5x+1= 0;
a=2;b=-5;c=1;
D=(-5)"-4:21=25-8=1T;

_5-17T _ 5-417
1= 2.2 ~ 4
x_5+\/ﬁ_5+\/ﬁ
27 2.2 4

5-J17  5+17
Omsem.: 1 ; R
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1. YcTraHOBUTE IIOCJIENOBATEIBHOCTL AEHMCTBUII BBIBOJA (POPMYJIBI KOpPHEH

KBaJPATHOTO YPABHEHUS:

a) Pas3JOUTh PAa3HOCTh KBaaApPaToB B JIeBOM YacTu YPaBHEHUA Ha MHOMXHU-

TeJu;

0) IPUMEHUTb CBOMCTBO O PaBEHCTBE IIPOU3BeAeHUA HYJIIO;

B) BBIJIEJIUTD IIOJIHBIM KBaJApaT B JIEBOIM YacTV ypPaBHEHU;

r) mpeo6pas3oBaTh ypaBHEHNUe K IPUBEJAEHHOMY.

2. YCTaHOBUTE COOTBETCTBUE MEXKIY 3HAKOM AUCKPUMUHAHTA:

1)D >0; 2) D<0; 3) D=0 — u uncJioM KOpHell KBaJpaTHOTO YPaBHEHUS:
a) IBa KOpHA; 0) ONUH KOPEHb; B) HE UMeeT KOPHEeH.

_@_

2.41. HalimuTe TUCKPUMUHAHT KBaJAPaTHOrO YPaBHEHUSA U OI-

pemesnTe YMCJIO ero KOPHeM:
a) 4x*+2x-1=0;
B) 4x% —20x + 25 = 0;

6) 8x% —5x +2=0;
r) x*+8x+3=0.

2.42. TlpunymaiiTe 1O JABa IpUMepa KBaJApPaTHBIX ypaBHe-
HUIi: a) He UMEINX KOpPHel; 0) MMeMINX TOJbKO OJWH KOPEHb;

B) UMEIOIUX JBa KOPHS.

2.43. PemuTe KBagpaTHOe YpaBHEHUE, UCIOJIb3Ys aJITOPUTM:

a) 3x2-5x+2=0;

B) 2x°+3x+1=0;

n) x*-6x+8=0;

x) bx®—4x-1=0;

2.44. PemiuTe ypaBHeHUe:
a) —-5x*+8x-3=0;

B) —Tx*+6x-13=0;

) Tx—-6x*-2=0;

x) x°—4x -5 =0;

0) 2x*—Tx+3=0;
T) 3x*+x-2=0;

e) 8x2—2x+1=0;
3) 4x°—4x+1=0.

6) —x*+3x+4=0;
r) —x%+10x — 25 = 0;
e) 3—x—4x* =0;
3) 6x —9x°—1=0.

2.45. Haiigure KOpHU YpPaBHEHU:

a) x*+3x-1=0;

B) 6x —x*+3=0;

2.46. PemiuTe ypaBHeHue:
a) 4x%+ x = 5;

B) x’=8x-T;

I) 6x%— x = x2+4;

K) Tx—3 = 5x%— x3

6) bx®’—2x -4 =0;
r) 8 —5x*+x=0.

6) 12x2+1 =13x;

r) 5-9x = 2x?%;

e) 9x%-1=x-11x%;
3) 3—8x = 2x — 8x°.
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2.47. Haiigure, Ipy KaKUX 3HAUCHUAX IIePEMEHHOM:

a) 3HaueHMe ABy4JIeHA X2+ x paBHO 20;

6) 3HaueHUs BhIpaKeHHil 3x%+ 2x — 1 u 5x + 5 paBHBL.

2.48. PemiuTe ypaBHeHNe:

a) x(x-1)=12; 6) x(3x+T7)=6;

B) x(4x —11) = 3; r 3x(3x —4)=5.

2.49. Haiinure, Ipu KaKUX 3HAUCHUAX IIEPEMEHHON 3HaueHNe
BBIPAKEHU:

a) 4x(x —1) pasHo 3; 6) 3x(3x —8) pasuo 20.

2.50. BroimosHuTe HEOoOXOAMMEBIE TOYKIECTBEHHBIE IIpeodpaso-
BAHUSA U PEIInTe yYpaBHEHUE:

a) x(9-x) = 20; 0) 5x(x—-1)=3 - 3x;

B) x(5b—x) = 2(x — 20); 1) (x+2)(x + 6) = 5;

o) Bx+5)(4-x)=(x-1DA-2x);

e) (dx —1)(x—-1) = 2(x + 6)(x — 2);

EK) Bx+1)(x-4)—(2x-6)(x—-2)=4;

3) (2x —3)(x+4)—-10 = (bx — 6)(x — 3).

2.51. OgHo umcyio Ha 4 MeHBIIIEe JPYTOro, a UX IPOU3BeNeHIe
paBHo 21. Haiigure sty yuca.

2.52. IlpumenuTte (GopMyabl KBagpaTa CyMMbI MU KBajpara
Pa3HOCTHU U PEIINTe YpaBHEHUE:

a) (x—4) -2x="17; 6) (x+2)%=2x +3;

B) (2x +4)*=11x*+1; r) 6x%+ 3 =2(x —1)%;

1) (x —5)°=4(7 - 2x); e) (9 -4x)°=5(4x +1);
x) 2(x —2)°= (x - 5)%; 3) 4(x +1)°=3(x —1)%.
2.53. Pemure ypaBuenue:

a) 0,25x>-1,25x+1=0; 0) 0,122+ 0,6x — 0,7 = 0;
B) xz—%x:%; r) xz—gzlé.

2.54. Haiigure, mpu KakoM 3HAUEHUU TIEePEMEHHOM:

a) 3HaueHMe KBajapaTa AByuJeHa 3Xx — 1 paBHO 3HAUEHUIO BbI-
paskeHus 6x — 2;

0) 3HAUEeHUs KBaJpPaTOB ABYUJIEHOB 3X + 3 u 4x — 4 paBHBI.

2.55. Pemiure ypaBHeHUE:

a) (x —4)(x+4)=2x(x+5);

0) 2x-3)(2x+3)=(x+1)(x-2)-5;

B) (x+2)% +9x = 2(x — 1)(x + 3);
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r) (8x —1)% — (x - 8)(x —4) = -27T;

1) (x+3)%+ (x —4)* = 29;

e) (3x —1)2—(2x +1)? = 15;

x) (3x —1)% +29 = (2x + 5)%;

3) (4x —3)% —(x-5)? = 9(x - 1)%.

2.56. Haiimute, mpu KaKOM 3HAUEHUU IIePEMEHHOH cyMMa
KBaJpaToB ABYUYJEHOB X + 2 u x — 3 paBHa 17.

2.57. Pemute ypaBHEHUe:

2 2
x“+1 _ 2x, x"+6 8-x _ 4,
2) 25 -3 0) 25 10 =L
x“—-2x x—-5 x“-4 2x+3
B) 4 - ) _1, P) 8 - 3 __]-9
) xz—x+x_1_2x+3' e) 4x2+x_5x—1_x2+17
A T3 3 6 9

2.58. Haiigure KOpHU ypPaBHEHUS:

(x-1* 2x-2  x+4, (x-3)%  (x-2)°

8 3 6’ %) —5 5~ 272%
(x+2% (2x+1)? _1-x, (x-1)%  3x+1  (x+1)
B) 5 0 2 r) iz "6 3 °

2.59. Perture ypaBHEHUE:
a)xz—\/Ex—I:O; 6)\/§x2—4x+\/§:0;

B) x2— (V6 +1)x + /6 = 0; 1) x2+ (V2 =7 )x - 14 = 0.

2.60. ITombepuTe KaKkume-HUOYAb TPHU 3HAUEHUS C, HIPHU KOTO-
PBIX ypaBHEHUE MMeeT KOPHU, U TPU 3HAUEHUS C, IIPU KOTOPBIX
ypaBHeHUEe He MMeeT KOpHeit:

a) x>+ Tx+c=0; 6) 2x* —x—c=0.

2.61*, HaiiguTe Bce 3HaueHHUsA ¢, IPHA KOTOPBIX ypaBHEHUE
x%+ 6x — ¢ =0 He UMeeT KOpHeil.

2.62% Haiinure Bce 3HAUEHUSA C, MIPU KOTOPBIX ypaBHEHUE
3x? - 2x + ¢ =0 uMeeT 1ABa KOPHA.

2.63*. Haiimure Bce 3HaueHUs b, MpU KOTOPBIX ypaBHEHUE
UMeeT eINHCTBEHHBIN KOPEHb:

a) bx® —-3bx+1=0; 6) (b+5)x* —(b+6)x+3=0.

2.64*, Peirute ypaBHEHIE€ OTHOCHUTEJIbHO IIePEeMEeHHON X:

a) x? —3ax + 2a® = 0; 6) 3x% —4ax +a®=0;

B) x*+ (3a —4)x —12a = 0; r) ax’*—(a+1)x+1=0.

2.65% W3 pasenctsa a’+ 6b%>—5ab—38a + Tb+ 2 =0 BeIpasure
a uepes b.
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2.66. Cpenn KBaApaTHBIX ypaBHeHHWH x>+ 6x+9=0;
2x2+7x-4=0; 16x*-8x+1=0; 6x*—5x+7 =0 BBIGEpUTE:
a) ypaBHEHUs, MMEIOIVe JABa KOPHA; 0) ypaBHEHHs, Y KOTOPBIX
JieBasl 4acThb €CTh KBaJpaT ABydJIeHa.

2.67. PemtuTe KBaApaTHOE YpaBHEHUE, UCIOJIb3Yd AJTOPUTM:

a) bx*—8x—-2=0; 6) 2x%+3x —2 = 0;
B) 3x*—-10x+3 = 0; r) 2x2+x-3=0;
) x2—5x+4=0; e) 2x%+Tx+3=0;
x) 3x2+2x—-5=0; 3) x*—6x+9=0.
2.68. Pemure ypaBHeHUeE:

a) —6x%+Tx—2=0; 6) —x>—9x —20 = 0;
B) 3—x —4x*=0; r) 8x-3x>-5=0;
) 12x -9 -4x*=0; e) 1-5x—x%=0.
2.69. Pertnte ypaBHEHUE:

a) bx?+ 2x = 3; 6) 5+4x = x%;

B) 4x*+11x = 4x + 2; r) 11x%+ 9x = 2x% + 4.

2.70. Haiigure, Ipu KaKUX 3HAUCHUAX IIEePEMEHHOI 3HaUeHUe
nByuseHa 6x — 6 paBHO 3HaueHHIO TpexuieHa 5x%—4x —1.
2.71. Peimiute ypaBHEHUe:

a) x(x+7)=18; 6) x(2x —9) = 5;

B) x(6x —13) = 5; r) 4x(x-1) = 3.

2.72. Pemute ypaBHeHUE:

a) x(7-x)=10; 0) x(x —8) =x—-20;

B) (x — 2)(x +5) = —6; D (Bx +1)(x +1) =2(x - 5)(x —2).

2.73. Ogao umesao Ha 2 GOJbIe APYTOTro, a UX IPOU3BENeHIe
paBHO 8. Haiinure aTu umca.

2.74. TIlpumenuTe (GpopMyJIbl COKPAINEHHOIO YMHOMKEHUSI U pe-
IIUTe YypaBHEHUeE:

a) (x —2)* =4x-3; 6) (x+3)°-5=11x;

B) (x —4)® = 8(x - 6); r) (x —5)% = 4(x + 3)°.

2.75. Peiiure ypaBHEHNe:

a) 1,2x°-0,8x-0,4=0; ) x’'-Tx=

© Mo
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2.76. Haiigure, mpu KaxoM 3HAUEHHH IIePEeMEHHON 3HaueHNe
KBajpaTa AByuYJeHa 2Xx — 3 paBHO 3HAUEHUIO BbIpasKeHUA 3x — 2.

2.77. Perture ypaBHeHUe:

a) x(2x +10) = (x — 3)(x + 3);

0) Bx—-1)3Bx+1)=(x+2)(x—3)+14;

B) (5x —1)? — (x — 6)(x + 8) = 85;

r) (2x —1)® + (x + 3)* =13.

2.78. PemiuTe ypaBHeHue:

x> 2x _ 3x-10, -1 3x-1_ .
D NI 0) = 4 2
B) 2x2+x_x+3 —x—1: F) 2%+ 3x _ x71+372x
3 4 ’ 8 4 2
2.79. Pemute ypaBHEHUe:
a)x2+\/§x—1:O; 6)\/§x2—3x+\/720;
B) 22— (V5 +1)x + /5 = 0; ) x%+ (V6 -2)x - 26 = 0.

2.80% HaiiguTe Bce 3HAUEHUSA C, MPU KOTOPBIX ypPaBHEHUE
x*+4x—-c=0:

a) He UMeeT KOpHe; 0) uMeeT ABa KOPHA.

2.81*%, Haiimure Bce 3HaueHUS @, TPU KOTOPBHIX ypaBHEHUE
(@—3)x®>—(a—1)x+2=0 uMeeT efUHCTBEHHBIH KOPEHb.

2.82. CpaBHuTe B3HaudeHHs BuIpakenuir 0,72+0,8 u
1\2, .3
(35) +1Z.
2.83. Bernosaure genenue —0,12ab® : (3ab?).
3

2.84. Haiimure sHaueHUne BhIPASKEHUS % opu a = 442.

2-3x<2x+9,
4x +5,2<0.

2.86. IIpusoBoit oHI COPEBHOBAHUI HEJIUTCA B OTHOIIIEHUU
6 : 3 : 1 mMexxay cIopTcMeHaMH, 3aHABIIUMHU 1-e, 2-e 1 3-e MecTa.
a) Kakoii miporteHT mpu3oBoro (JOHIA MOJYUYUT CIIOPTCMEH, 3aHsIB-
muii 2-e mecto? 6) Ha CKOJIBKO IPOIIEHTOB 0OJIBIIIE ITOJYYUT CIIOPT-
CMeH, 3aHABINNHN 1-e MecTo, YeM CIIOPTCMEH, 3aHSABIITUHA 3-€ MecTo?

2.87. YupocTtuTe BhIpaskeHue 4 —4x+x” +1—x mpu x > 2.

2.85. PermuTe cucteMy HEPaBEHCTB {
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2.88. B oxmoii cucTemMe KOOPAWHAT IIOCTPOMTE rpauKu PyHK-
muit y=2x-3; y=-x+4 u y=3.

2.89. TypucTtrueckoe areHTCTBO M3y4YaJji0 CIPOC CPEeAU IIpen-
nmojsiaraeMbIx KJjwmeHToB. M3 278 ompormrenubix 120 uesoBek xore-
au Obl moceTuTh AHrINIo, 186 uesoBeKk mocerusiz O0bI PpaHITUIO,
a 30 yuyacTHMKOB OIIpoca BOOOIIe He cOOMPAIOTCS B IIyTEIIeCTBUA.
CKOJIBKO YUaCTHHKOB OIIPOCa XOTeJU ObI IOCETUTh U AHIINI0, U
dpanunuio?

2.90. Bersacuure, MoskeT g MHorouneH 9x* — 48x% + 64x? npu-
HUMAaTh OTPUIIATEJIbHBIE 3HAUEHUA.

§ 9. Teopema Buera

Q) 2.91. Pemure ypaBHenue: a) x*> —3x +2=0; 6) x>+ 3x —4=0;
B) x*-8x+15=0 — wu mHaiizuTe: 1) cyMMy ero KOopHeii;
2) IpousBeJieHe ero KOpPHeN.
2.92. Pemmure ypaBHeHme: a) x°—2x=0; 6) x?-5x=0;
B) ¥+ 8x =0 — u Haiigure: 1) cyMMy ero KopHeii; 2) Ipous-
BeJleHNe ero KOpHel.
2.93. Pemmure ypaBHeHme: a) x°—-25=0; 6) x*—-16=0;
B) x*—12=0 — u HaiiguTe: 1) CyMMYy €ro KOpHeii; 2) IpPOM3-
BelleHIIe er0 KOpPHEeH.

@ Pemras nmpuBeneHHble KBaJpaTHble YPaBHEHUA, MOMKHO 3aMe-

TUTh, YTO CYIIIECTBYET 3aBUCHUMOCTH MEXKAY UX KO3 (PUIlreH-
TaMU U CYMMOI U IIPOM3BEIEeHIEeM UX KOPHEI.

I
Rl:;;:l;i}::;e Kopun Cymma IIpoussenenue
ypaBHEHHe KBaJpaTHOTO KOpHe KOPHe! BriBog
+pr+q=0 yDaBHEHH A X+ x5 X" %y
2 _ _ x,=3, _ B
x“—8x+15=0 X,=5 8=—p 15=¢
X +3x-10=0 x1=-5, 3=—p 10=¢
Xy=2 X, +X,=—p
2 _ _ x,=0, _ _ X1 X9=¢q
x°-b5x=0 Xy=5 5=—p 0=¢
2 X1 = 4’
x*-16=0 0=— _16=
Xy =—4 P q
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CyMMa KopHel TpruBeeHHOr0 KBapaTHO-
ro ypaBHEHUS PaBHA UUCIY, IPOTHUBOIIOJIOMK-
HOMY BTOpPOMY KO3(PUIMeHTy, a Ipou3Bere-
HUe KOPHEeH’ paBHO cBOOOAHOMY wiieHy. Takum
CBOMCTBOM oOOJazaerT Jio0oe IIPUBEIEHHOE
KBaJpaTHOe ypaBHeEHINe, HMeIollee KOpPHMH.

3aBUCUMOCTb MeXKIy KO3(PUIneHTaMU
KBAJpaTHOTO YPaBHEHUS U €ro KOPHAMU

ObljIa ycTaHOBJEHA (DPAHI[Y3CKUM MaTeMAaTH- ®pancya Baer
KoM Ppamcya Buerowm. (1540—1603)
Teopema Buera. Cymma KopHel IIpuUBe- xX*+px+q=0
IEeHHOTO KBAJpaTHOTO YpaBHEHWS paBHA D>0
ero BTOPOMY KO3(h(MUIIMEHTY, B3SATOMY C
IIPOTUBOIOJIOMKHBIM 3HAKOM, a IIPOU3BEIe- X1t Xp="Pp
HUe — CBOOOJHOMY UJIEHY. X1 X2=¢q

Tlokaszamenvcmeo. Ilycth ypaBHeHme x°+px+q=0 wumeer
KOpHH xl n xz. ,HOI-CaH{eM, aTo xl + xz = _p, xl * x2 = q.
1) ITo ¢popmysmam KopHEll KBaJApaTHOTO ypaBHEHUA:
_p+dD . -p-ID
=Ty T
2) Haiimem cymMMy KOpHeMH:
-p+JD N -p-VD _ -p+JD-p-JD __
2 2 2
3) Haiinem mpomsBesieHre KOPHEIA:

Xy

x]_ +x2:

_ —p+JD -p-JD _(-p+VD)-p-JD) _ (p-VD)p+VD) _
S R 4 - 4 -
_p’-D _ p’-(p*-4q) _ p*-pP+4q _

4 4 4 q-

Teopema, oopaTHas Teopeme Buera. Eciiu umena x; u x, Ta-
KOBBI, YTO X;+ X3=—P, X' Xy3=(, TO OHU SABJIAIOTCA KOPHAMU
KBaJIpaTHOTO ypaBHeHHUA x>+ px +q=0.

Tloxasamenvcmeo. 1) IlogcraBum B ypaBHeHMe X2+ px+¢q=0
BBIPDAYKEHU I ero Kod(hHUIeHTOB:
X% — (%, + x3)x + 2%, = 0.
2) BoeimosiHuM mIpeoOpa3oBaHUs B JIEBOM YACTH YpPABHEHUS:
X% — XX — XoX + X1%5 = 035 (x — x1)x — Xy(x — 1) =03
(2 = 2x1)(x — x5) = 0.
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3) Kopuu ypaBHenusa (x—x;)(x—x,)=0 HaligemM, HCIOIL-
3ysl CBOWCTBO O paBEHCTBE IIPOM3BeAeHUs HYyJI0: X —x; =0 nuau
x—x,=0, OTKyZa X = X; UJIN X = X,.

IIpumenenue Teopemsl Buera
M eii 00paTHOI

Ilpumep 1. Haligute cymMMy, IpOU3BeJleHNE U CYMMY KBajpa-
TOB KOpHeH KBaJpaTHOTO ypaBHeHHa x> — Tx + 11 =0, He Haxond
KOpHEH ypaBHEHUS.

Pewenue. D=49—-44 =5 > 0, 3HauuT, ypaBHEHNEe KMeEET KOpP-
Hu. Ilo Teopeme Bmera mx cymma x;+Xx,=17, a IIpouU3BeleHUeE
X1 xy=11.

Bripasum cymMMy KBaApaTOB KOpPHeEHW uepes WX CyMMY M TIPO-
U3BeJeHUE:

xP+xl = xF +x0+2x,0, — 2x,%, = (X + Xx5) — 200, X, =

=72-2-11=49-22=27.

Omeem: T; 11; 27.

IIpumep 2. Pemure ypaBHenue x°—4x—5=0, He mpuMeHss
(opMyaBI KOpHEN KBaAPATHOTO YpPaBHEHUH.

Pewenue. [lanaoe ypaBHeHue umeeT Kopuu (D > 0). ITo Teope-
Me Buera cymMa KOpHel 3TOro ypaBHEHUA paBHA 4, a UX IPOU3-
BesmeHWe paBHO —5. OIpenenuM AeJUTeNd Yucaa —9, cyMMa KOTO-
pBIX paBHseTcsa 4. ATo umcyaa 5 u —1, ux IpousBeieHe PaBHO —H,
a cymma 4. 3HauuT, II0 Teopeme, o0OpaTHOH Teopeme Buera, oHu
SABJAIOTCSA KOPHAMMY TaHHOTO YpPaBHEHUA.

Omeem: 5 u —1.

@ Teopema Buera

HatiguTe, ecim 5TO BO3MOIK- a)D=232-24>0,
HO, CyMMYy U IIpPOUM3BeJeHUEe

KODPHEH yDABHEHIA: ITo Teopeme Buera ux cymma
a) x* - 23x +6=0; paBHa BTOPOMY KO03(D(MUIM-
6) x2—3x+6=0; eHTy, B3ATOMY C IIPOTHBOIIO-
B) bx?+3x—-1=0. JOXKHBIM 3HaKOM, T. e. 23, a
Ipou3BeneHrne — CBOOOSHOMY
ujieHy, T. e. 6.

Omeem: x1+x5=23, x1*x,=06.

3HAYUT,
ypaBHeHNE MMeeT ABa KOPH.
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6) D=9 - 24 <0, 3HauuT, ypas-
HeHUe He mMeeT KOpHell.
Omeem: HeT KOpPHEN.

B) D =3%+20 > 0, 3HaunT, ypas-
HeHMe MMeeT JBa KODHA.

Pasgenum obe yacTu ypaBHe-
HUA Ha 5 U IOJYyYMM IIpHUBe-

JeHHOe KBaJpaTHOe YypaBHe-
2, 3 1
e x°+ Sx —-=0.
5 5
ITo Teopeme Buera:
__3 ey =1
xl + x2 _ _g, xl x2 —_ _g.

Omeem: x,+ x,=-0,6,
X1 Xg9= _0,2.

Teopema, o6paTHas Teopeme Buera

CocTaBbTe KBaJpaTHOE ypaB-
HeHlUe, KOPHU KOTOPOTr'0 pPaB-
HEL 2 1 9.

ITo Teopeme, oOpaTHOI Teope-
Mme Buera, Tak Kak cymMMma 4uu-
cenx 2 u 9 paBua 11, a npous-
Bezenue — 18, To KBagpaTHOE
ypaBHeHHEe, KOPHAMHU KOTO-
poro sBiAoTcA yuciaa 2 u 9,
umeer Bug x> —11x+18=0.

IIpumenenue Teopemsl Buera u eit o6paTHOI

Omnpepennure B3HAKU KOPHEH
KBAApPaTHOTO YPaBHEHUA

x*—25x+7=0,
He peIasi ero.

Tax kaxk D > 0, To o TeopeMe
Buera ypaBHeHUe MMeeT KOD-
HU, IIPOM3BEIEeHUEe KOTOPBIX
paBHO 7 — TOJIOKUTEJIHLHOMY
YnCJly, 3HAUYUT, KOPHU ypaB-
HeHUs ogHOTO 3HakKa. Tak Kak
cymMMa KopHeii paBHa 25 —
IMOJIOKUTEIbHOMY UYHCJIY, TO
o0a KOpHS 9TOr0 ypaBHEHUS
SBJISTIOTCS TIOJIOMKUTEIbHBIMU
YUCIaMU.
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Omnpegennre 3HAKKU KOPHeH

KBaJPATHOI'O yPaBHEHU
x2+8x-34=0,

He pelas ero.

Taxk xax D > 0, To ypaBHeHIE
uMeeT KOpPHU, IIpou3Beje-
HUEe KOTOPBIX paBHO —34 —
OTPUILATEIBbHOMY YUCJIYy, 3HA-
YUT, KOPHSAMHU ypaBHEHUS
SABJAIOTCA YKCJIA PA3HBIX 3HA-
kKoB. Tak Kak cymMMa KOpHeH
paBHA —8 — OTPUIATEIHLHOMY
YHUCJIY, TO OTPUIATEIbHBIH KO-
pPeHb ypaBHEHUS MMeeT 00Jb-
I MOIYJIb.

CocraBbTe ypaBHeHHE, Kax-
OBl KOpPEeHL KOTOPOro B [ABa
pasa 60JIbIlle COOTBETCTBYIOIIe-
o KOPHSI YPaBHEHUS

x2-12x+7=0.

ITo Teopeme Bumera cymma
KOpHEe! MJaHHOTO ypPaBHEHUA
paBHa 12, a mpousBeleHIUe
paBHO 7, Torma o0a KOPHS II0-
JoxkuresbHbl. CymMMa KOpHeH
HOBOT'O ypaBHeHUA OyIeT paB-
Ha 2°12=24, a mpousBeje-
Hue 4 - 7= 28.

ITo Teopeme, oOpaTHOIi Teope-
me Bwuera, HOBOoe ypaBHeHUe
uMeer Bug x2 —24x + 28 =0.

Pemure ypaBHeHue, He uC-
moJyib3ysA (OPMYJBl KOpHEH
KBaJApPaTHOTO YPaBHEHUA:

a) x2—4x+3=0;

6) x>+ 7x+10=0.

a) YpaBHeHUE UMEET KOPHU X,
u x, (D > 0), Torma mo Teopeme
Buera x;:x,=3 u x,+x,=4.
ITogGepem 1enble uucaa X; 1
X, TaK, 4TOOLI UX IIPOU3Bee-
HMe OBLIO paBHO 3, a cyMMa
4. 9to uncaa 1 u 3.

Omeem: 1; 3.

0) ITo Teopeme Buera x; * x,=10
ux;+x,=—7. BEcnu x; u xy —
IeJible YMCJa, IIPOM3BEIeHUe
KoTopeix paBHO 10, TO BO3-
MOYKHBIMU 3HAUEHUAMU X 1 Xy
ABJAIOTCA napsl yncesi: 1 u 10;
-1u-10; 2 u 5; -2 u —5.
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YcamoBuio x;+ x, =—7 yaoBeT-
BOpsdAeT mapa umcesa —2 1 —H.
Omeem: —2; —5.

1. BepHo s, 4TO eciau KBaApaTHOe ypaBHEHUE IIPUBEJEHHOE, TO CyMMa
e ero KopHe# paBHA BTOPOMY KO09(h(DHUIMEHTY, B3ATOMY C HPOTHUBOIIOJIOMK-

HBIM 3HAKOM, a IPOU3BeJeHre — CBOOOAHOMY UJIeHY?

2. BepHO s, UTO ecju AJUCKPUMHUHAHT KBaJpPAaTHOIO YPaBHEHUSA 0OOJIbIIIE

HYJsd, TO CyMMa ero KOpHeil paBHA BTOPOMY KO3(DOUIIMEHTY, B3ATOMY C

IIPOTUBOIIOJIOKHBIM 3HAKOM, a IIPOU3BEJeHNe — CBOOOTHOMY UJIeHY?

3. BepHo Jsiu, UTO ecau IpUBeJeHHOE KBaJApaTHOEe ypPaBHEHUE MMeeT KOp-

HU, TO CyMMa ero KOpHeil paBHa BTOPOMY K09hOUIMEHTY, BBATOMY C IIPO-

THUBOIIOJIO}KHBIM 3HAKOM, a IIPOM3BeieHre — CBOOOAHOMY UJIeHY?

2.94. Hcmoonnsdyss Teopemy, oOpaTHyr Teopeme Buera, mpo-
BepbTe, ABJIAIOTCA JU KOPHAMHU YpPABHEHUA:

a) x> —5x+4=0 uncaa 1 u 4;

6) x>+ 6x+8=0 unucna 2 u 4;

B) x?—x—12=0 uncmna 4 u -3;

r) x>+ 9x—10=0 uncaa 1 u -10.

2.95. C momoIbsio TeopeMbl Buera HafiiuTe cyMMy U IpOu3Be-
JleHle KOpHell ypaBHEHNs, eCJIM 3TO BO3MOKHO:

a) x>-9x+2=0; 6) x>+ Tx—1=0;
B) x>+ x+3=0; r) 22 +2x —/3 =0;
1) x2—13x+31=0; e) 4x>—8x—5=0;
x) —x® — 10x = 0; 3) 8x2-8=0.

2.96. Y6enuTech, UTO ypaBHEeHUe MMeeT KOPHU U, He pelasd
yDpaBHEHUE, OIPeeJNTe SHAKNU ero KOPHeli:

a) x>—10x+7=0; 0) x2—12x-5=0;
B) x>+ 9x+2=0; r) X2+ Tx—-4=0;
) 3x2—Tx+2=0; e) 2x*—x-1=0;
x) 4x2+13x +1=0; 3) —5x*—9x+2=0.

2.97. Hatinure KO9(DUITMEHTHI p U ¢ KBaAPATHOTO YPaBHEHUA
x*+ px + ¢ =0, ecii U3BECTHO, UTO €r0 KOPHAMMU SABJISAIOTCS UHCJIA:

a)2u3; 0) -4 u 5; B) -1 um —6.

2.98. CocraBbTe KBaJapaTHOe ypaBHEHNE, KOPHU KOTOPOTO
PaBHBI:

a) 1 u-12; 6) 6 u %; B) -3 u —0,8.
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2.99. IlpuagymaiiTe aBa mnpuMepa KBaIpaTHOI'O ypaBHEHN,
ONVH M3 KOPHEIl KOTOPOro paBeH 1, a Apyroi sBJsieTCs:

Q) IIPOCTHIM UKCJIOM; 0) 1meabIiM yucJoM, MeHbITuM 0,3.

2.100. CocTaBbTe KBagpaTHOEe ypaBHEHNEe, 3Had, UTO CyMMa ero
KOpHeil, SBJSAIONINXCS B3aMMHO OOpPATHLIMM 4YKCJIAMM, paBHaA 7.

2.101. PemuTe ypaBHeHUe, He HCHOJb3ys (hOPMYJILI KOpPHEH
KBAJpaTHOT'O ypPaBHEHUS:

a) x>—6x+5=0; 0) x2+Tx+6=0;
B) x2— Tx+12=0; r) x> - 5x—6=0;
1) x> —9x+20=0; e) x?+11x+ 24 =0;
x) x°—x—6=0; 3) x2+8x—-20=0;
w) 2 —13x+30=0; k) x>+ 17x+30=0;
a1 x?—x—-30=0; M) x2 4+ 10x — 24 =0.

2.102. TIpugymaiiTe mpuMep KBaApaTHOTO ypPaBHEHUS, OIUH
13 KOpHell KOToporo:

a) B 3 pasa 0oJIbIlle IPYToOro; 0) Ha 7 MeHbIIIe IPyToro.

2.103. HaiiguTe 3HaUeHWe BBIPAKEHUS X+ X, — 3X;X,, 3HaAM,
YTO X; U Xy — KODPHU YPaBHEHUS:

a) x>+ 10x-1=0; 6) 8x>—x—-5=0;
B) —2x%+ 3x + 7 =0; r) x* —/5x-65 = 0.
2.104. WssBecTHO, UTO X; U X, — KOPHU ypaBHEHUS

x*+ Tx—12=0. He pemas ypaBHeHHs, HaiifuTe 3HaUeHNe BLIPA-
SKEeHUS:

a) (x; + x.)% 6) x7x, + x,X5; B) X7 +X5.

2.105. CocraBbTe KBaApaTHOE ypaBHEHNEe, KaKIbIi KOpPeHb
KOTOPOTO:

a) B 3 pasa MeHBIIIE COOTBETCTBYIOIIEI'0 KOPHA YPaBHEHUA
x2—-39x +18=0;

6) B 6 pas 0OJbIlE COOTBETCTBYIOIIETO KOPHSA ypPaBHEHUS
3x*-8x+1=0.

2.106. OguH M3 KOpHE! ypaBHEHUA:

a) x2+ px —15=0 paBen 3; 6) 5x%— px +4 =0 pasen 1.

Haiigure npyroii KOpeHb U YUCJIO P.

2.107. OguH 13 KOpHell ypaBHEHUA:

a) x2—9x + ¢ =0 pasex 8; 6) 6x%+ 5x — ¢ =0 pasen —1.

Haiigure npyroii KopeHb U YUCJIO (.

2.108. Haiigure KOpHU X; U X, ypaBHeHUA x°—Tx—q=0 u
YWCJIO ¢, €CIU X;— Xg= 11,
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2.109. Kopru ypasaerus x° — 20x + ¢ = 0 oTHocATcA Kak 3 : 7.
Haiimure KopHU ypaBHEHUS U CBOOOAHBINA UJIEH (.

2.110. CocraBbTe KBaJpaTHOE ypaBHEHWE, KOPHU KOTOPOTO
DPaBHBL:

a) 1+42 u1-2; 6) 5-+/3 u 5++/3;
B) 3+2J5 u 3-25; 1) V2 +J7 2 - 7.

2.111. Pemute ypaBHeHMe, He KCIIOJbB3YsS (POPMYJbl KOpPHE
KBaJpaTHOTO ypaBHEHUA:

a) x2—(V3 +1)x +/3 = 0;

6) x> + (V2 +38)x + /6 = 0;

B) x% + (/2 -5)x—52 = 0.

2.112*% KopHu X, u X, ypaBHeHus x°>— 2x —q=0 yIZOBIeTBO-

PAIOT pPaBEHCTBY 38Xx; — 5x,=22. HalinuTe KOpHM ypaBHEHUA U
YHCJIO q.

2.113*, Haiigure KopHEI ypaBHeHHUA X2 — 12x — ¢ =0 1 uucio ¢,
ecJiu M3BECTHO, UTO:

a) oIMH M3 KOpHeil B 5 pas 0oJbllle APyToro;

0) onvH 13 KOpHel B 3 pa3a MeHbIIe IPyTroro;

B) OOUWH 13 KOpHeii cocraBiaseTr 20 % mapyroro.

2.114*%, Ypasuenue x°— 10x — 1 =0 uMeeT KOpHE X; U X,. Co-
CTaBbTE KBaJApaTHOE ypaBHEHUE, KOPHIMH KOTOPOTO SBJISAIOTCS
quca xf u xzz.

2.115%. CocraBbTe KBaJpaTHOe ypaBHeHUe, 3HAA, YTO IIPOU3-
BeJleHMe ero KOpHeil paBHO 8, a cyMMa KBaApaToB €ro KOpHeH
pasua 20.

2.116*%. WsBecTHO, UYTO X; ¥ X; — KOPHU ypaBHEHUS

2x°—(J6 +11)x—7-2V6 =0. Haiigure sHaueHue BBLIpa’KeHUS

X9+ X925 + Xy

2.117. BocbMUKJIaCCHUK, pellas ypaBHeHNe:

a) x*>+ 6x — 7 =0 moayuua Kopau 1 u —7;

6) x* — 2x — 15 =0 mosxyums Kopuu 3 u —5;

B) x*+ x — 42 = 0 moaxyumua KopHu 6 u —7.

C momoIp0 TeopeMbl, o6paTHO Teopeme Bumera, mpoBepbTe
IIPABUJILHOCTD IIOJYUYEHHBIX PE3yJIbTATOB.
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2.118. Bribepute ypaBHEHUs, KOTOPble MMEIOT KOPHU, U C II0-
MOIIILIO TeOpeMbl Buera HaliiuTe CyMMYy U IIPOU3BEIeHNEe KOPHEH

ypaBHEHH:
a) x2—5x+1=0; 6) x>+8x-3=0;
B) x2— 9x — /2 =0; r) x>+ 2x+10=0;
) x>+ 6x+T7=0; e) 2x%+Tx—-13=0;
x) x°—8x=0; 3) —4x?+17=0.

2.119. Y6enurecnh, uTO ypaBHEHNE UMeeT KOPHU, U, HE pelrasd
ypaBHEHUEe, OIPeJenTe 3HAKU ero KOpHeH:

a) x> 13x+5=0; 6) x*—8x—-1=0;

B) 3x2+10x+1=0; r) 2x*+x-5=0.

2.120. CocraBbTe KBaApaTHOE ypaBHEHNE, KOPHU KOTOPOTO
PaBHBI:

a)5u8; 6) -2 u 0,5; B) -3 u —%.

2.121. PemiuTe ypaBHEHHe, He KCIOJb3Yysd (POPMYJbl KOpPHEN
KBAJpPaTHOTO YPaBHEHUS:

a) x>—5x+4=0; 6) x2+8x+7=0;
B) x2—8x +15=0; r) x> - 2x—-3=0;
) 2—11x+18=0;  e) x>+ 14x+13=0;
x) x°—4x-21=0; 3) x*>—x—-56=0.

2.122. Haiigure 3HaueHMe BBIPAKEHUA XX, — (X +X,), 3Had,
YTO X; U Xy — KODPHU YPaBHEHUS:

a) x>+ Tx—-9=0; 6) 2x>—x—13=0.

2.123. YpaBrenue x° — 5x + 2 = 0 uMeeT KOPHU X, U X,. He pe-
Imas ypaBHeHUs, HAWaUTe 3HaUeHNe BbIPAKEeHU:

a) (x; + x5)% 6) x7 + x5.

2.124. CocraBbTe KBajJapaTHOe ypaBHEHNE, KayKIbIii KOpPEHb
KoToporo B 5 pas 6oJbIlle COOTBETCTBYIOIEI0 KOPHA yYpPaBHEHUS
x*—b5x+1=0.

2.125. a) Oxgue 13 KOpHeH ypaBHeHUs x°+ px — 28 =0 paBeH
14. Haiigure apyroit KopeHb u KO3(hHUIIUEHT p.

6) OnuH U3 KopHeii ypaBHeHHsa 4x°—x+c=0 pasen 1. Haii-
IUTe IPYroii KOpeHb U CBOOOAHBIN UJIEH C.

2.126. Haiizure KOpHU X; U X, ypaBHeHUs x°+38x—q=0 u
YUCJIO (¢, €CJIU X1 — X9 =—9.

2.127. CocraBbTe KBajJpaTHOe ypaBHEHNE, KOPHH KOTOPOTO
PaBHBI:

a) 1+v3 u 1-3; 6)7 -2 u 7T+2.
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2.128. Kopueu ypaBHeHusa x>—14x+q=0 oTHocATCA Kak
1:6. HaiizuTe KOpHU ypaBHEHUA U KOIDDUITMEHT (.

2.129%, CocraBbTe KBaJapaTHOE ypaBHeHUE, 3Had, YTO IIPOU3-
BelleHMe ero KopHel paBHO —10, a cymMMa KBaJapaTOB ero KOpHEeH

paBHa 29.
— O —

2.130. Boruuciaure:

6, g-42 . £-22, 1)0 . 1, 27716
a) (5755742 : 522, 6)(9 0,57 B) S
2x+3y _ 3x+4y
2.131. Pemure cucteMmy ypaBHEHUN 4 7
5y—6x
0 - 6 —2x.

2.132. Haligure 3HaueHne BLIPAIKEHUS (V50 —/18)- /2.

2.133. Pazyio:kuTe Ha MHOMKUTEJIN:

a) 7a + b —c(a + b); 6) (4 — a)® - 25a%;

B) (2x — 1)> — (4x + 1)% r) 9n?—6n+1— (n+5)>.

2.134. [lna dpysrnuu f(x) =2x — 3:

a) Beruucyute f(—3) — f(6);

0) HaliguTe, TP KAaKUX 3HAUEHUSAX apryMeHTa BBITTOJTHIIOTCS
yeaoBusa f(x) > 0; f(x) <0; f(x)=15.

2.135. IlpeammpruHMAaTE b XOUET PA3MECTUTL HEKOTOPYIO CyM-
My OeHer B oqHOM mu3 6aHKOB. IlapTHep mpeanmpuHUMAaTE]sI, pas-
mecTuBIIni B 0OaHke A 620 p., uepes rox moayuusa 663,4 p. Ero
IIKOJIbHBIN HPUATEJb HOJOKMI B 0auk B 750 p. u uepes roj mo-
ayunia 795 p. B kakom OaHKe BBITOAHEE Pa3MECTUTh JeHLIM?

2.136. Hoxaxxure, 4TO Pa3HOCTH KBAJAPATOB IBYX IIOCJENOBA-
TeJbHBIX HATYPAJbHBIX UKCEJ SBJIAETCSI HEUETHHIM UMCJIOM.

§ 10. KBaapaTHbIN Tpex4JeH.
Paznosxenne KBagpaTHOTO TPEXYJjieHA HA MHOKUTEIH

@ 2.137. Pasjno:KkuTe HA MHOMKUTEIU IBYUJIEH:

a) 2x° — 4x%; 6) 9x% — 6x; B) 25x* — 20x.
2.138. PaszimoxuTe Ha MHOMKUTEJIN MHOTOUJICH:
a) x°+4x - 2xy — 8y; 6) 16x>+40x + 25;

B) 36>+ 36+ 9.
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2.139. OmpepesnTe CTeneHb MHOI'OUJIEHA M PA3JIOKUTE €ro
Ha MHOXXUTEJIN:

a) —36t%+ 36¢ —9; 6) 0,01x2 — x + 25;

B) 0,04 p?—4p+100.

@ Muorounes ax?+bx+c, rae a # 0, HaspIBaeTCA KBaApaT-
HBIM TPEXUYJIEHOM.

Hanpuwmep, 2x°—8x —2 — KBagpaTHBIH
TpexuJjeH, uncja a=2, b=-3, c=—-2 — ero Kpanparnbre
K03 PUIIMEHTHL. TPEXHIICHbI
3HaueHre IIePeMeHHOH, IIPU KOTOPOM 22+ 6x -4
3HaUeHMe KBaJAPATHOT'O TpeXUJeHa paBHO )
HYJIO, HA3HIBAETCA KOPHEM KBaJAPaTHOTO —8x"+x+6
TpexuJjeHa. 0,5x%— x—1
UTo0b! HalTH KOPHU KBaJpPaTHOIO TPex-

yjeHa, HYKHO PeIINTh KBajpaTHoe ypaBHeHMe ax’+bx+c=0.

Hanpumep, KOPHAME KBaJpaTHOrO TpexuneHa 2x° — 3x — 2 aB-

JIAI0TCA KOPHU KBajpaTHOro ypaBHeHud 2x° — 3x — 2 = 0. Haiinem
3+5 3-5

ux: D=25, x,= o 2, x, = - —é. Yucaa x; =25 x, = -1

2
ABJIAIOTCA KOPHAME KBaJpaTHOTO TpexujeHa 2x2 — 3x — 2.

Pa3moxenue KBaJaApaTHOI'o TpexdJjeHa
Ha MHOKHUTEJIN

PagmokuM  Ha ~ MHOMKHUTENW  KBAJPATHBIM  TpexujeH
ax®+bx +c.
1) Brinecem 3a CKOOKM HePBBIN KO3(MMUITMEHT TpeXdJjeHa:
a(x2 +0x 4 i).
a a
2) BrigesiiM MOJHBIA KBajJpar:
2

2 32
a(xz+gx+g) :a(<x+i) _w) - a((ﬂi) _L)_
a a 2a 44° 2a 44*

. b D b D) _

3) Ecaiu D > 0, To moayuum: a(x+%+§)<x+% %) =
-b—-JD -b+JD

=a<x— 5 )(x— 54 )za(x—xl)(x—xz), Toe Xy U Xy —

KOPpHHU KBaJApPaTHOI'O TpexXdJieHa.

Takum o6pasoM, ax®+ bx +c = a(x — x;)(x — x).
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Y10o06b1 PA3BIIOKUTD ICBa].'[paTHBI]?I Tpexd/JieH Ha MHOKUTeJIH,

HYKHO:
@O HaliTu KopHM KBajpaTHO- | PasjosnuTe Ha  MHOMKHUTe-
o TpexujeHa X; U X,. JU  KBaJpPaTHBIN TpexXdjeH
@ To dpopmyre ax®+bx+c= 2x% - 3x — 2.
_ _ _ 1

a(x —x;)(x —x5) sammeath | Dy, =2; x, = —=.

TeJiell: mepBoro Koa(PuIru-
eHTa a U pasHocTell x—x; U

NPOU3BE/eHNE TPeX MHONKH- | o 9,2 8, 9_

— 2(x— 2)(x+ l).

2

X — Xy MHoOKuUTeNb 2 MOMXHO BHECTH
BO BTOPYIO CKOOKY:

2(x — 2)(x + %):
= (x - 2)(2x + 1).

Taxum obpasom,
2x2-8x—2=(x—-2)(2x+1).

HanmpumMep, KBagpaTHBINI Tpex4iIeH 7x?+ 3x —4 mMeeT KOpDHHI

=(x + 1)(7Tx — 4).

EciuM IMCKPpHMMHAHT KBAaAPAaTHOTO TpexujeHa ax’+bx+c
PaBeH HYJI0, TO KBAaJAPaTHBIN TpexXdyjJeH MOKHO IIpeacTa-
BUTH B Buje a(x — x,;)?, rIe X, — KOpeHb KBaJpPaTHOTO Tpex-

YJjaeHa.

Pazo:xUM Ha MHOMKHUTeTN KBaJpaTHBIH TpexuieH x° — 12x + 36.
D=144-4-1:-36=0, x,= -2 6, Torma x®—12x+36=(x - 6)°.

241

B sToM ciyuae KBaApaTHBIM TpexXdJjieH MOMKHO 3aIlliCaTh B BHE

KBajgpara ABYy4YJieHa.

PasnoxuM HaA MHOXKHUTENN KBa-
parHbIit  TpexuiaeH 0,25x%+ 2x +4.
D=4-4-0,25-4=0,

= —4, Torza

0,25x% + 2x + 4 = 0,25(x + 4)?,
min 0,25x% + 2x + 4 = (0,5x + 2)°.

x2-10x+25; D=0;
x%—10x + 25 =(x - 5)?

9x?+6x+1; D=0;
9x2 +6x + 1 =(3x + 1)?

—4x?>+4x-1; D=0;
—4x%+4x-1=—(2x - 1)?
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IUCKPIMHIHAHT KBaApaTHOTO TpexujeHa —x°+ 8x — 16 paBen
HyJI0, Torga —x2 + 8x — 16 = —(x? — 8x + 16) = —(x — 4)%.

Ecau nuckpuMUHAHT KBaJPAaTHOTO TPeX4JieHa OTPUIlATelIb-
HBIN, TO KBaJAPATHBIN TPeX4YJeH HeJab3s PAa3J0KUTh HAa MHO-
SKMTEJIN.

Hanpumep, IUCKPUMUHAHT  KBAApPaTHOTO  TpexXuJjeHa
x*+x+5 orpunarenbubiii (D=1-4-5<0), 3HaUUT, 9TOT KBaJI-
PaTHBIA TPeXUJieH HeJlb3s Pa3JOKUThL Ha MHOMKUTEIU.

@ KopHu KBagpaTHOTO TpexujeHa

Haiinure KopHu KBaapaTHoro | a) PemmuMm KBaapaTHOe ypaB-
TpexuJeHa: Henue 3x°—x—4=0.

a) 3x%—x — 4; D=b%—4ac=49>0,

6) 3p> — 4p + 10; x1=%=§, xzz%:_l.

4x*—-12x+9.
B) 4x * Yucaa —1; % ABJIAIOTCS KOp-

HAMNX KBa,Z[paTHOI‘O TpquJIe-
Ha 3x2—x—4.

Omeem: —1; 1%.

6) D=16-120<0, smauwur,
KBaJPaTHBIN TpexXdJieH He
nMeeT KOpHew.

Omeem: HeT KOpPHeIi.

B) D=144 - 144 =0, xBazgpar-
HBIII TpexujJeH UMeeT OIUH
KOpEeHb, X = %

Omeem: 1,5.

Pazno:xxenue KBAaJPAaTHOIO TpexujJeHa HA MHOMUTEJIHN

Pazmosxkure Ha wMHOMUTenuW, | a) Haiimem KOpHU KBaJpaTHO-
€CJI 3TO BO3MOXKHO, KBaJparT- ro Tpexuinena 4x?—8x+3=0.
HBIN TpeXuJeH: D=64-48=16,

a) 4x® — 8x + 3; x, =84 _3

6) 81t2 — 361 + 4; 884 i

B) 8t2 - 6¢ + 3. Xy =g = 5
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IIo ¢opmyre ax®+bx+c=
=a(x—x)(x—x,) sanuiiem
[IPOUW3BeJeHNe TPeX MHOMKU-

TeJIei:

axea -l Y-
4x*—-8x+3 4(x 5 x 5):
BueceM MHOKHUTEIN B CKOOKI:
4x?-8x+3=

=4(xy)(x3) =

3 1
=22 (x-)(x—3) =
— (22— 3)(2x - 1).
0)D=1296-1296=0. Ksan-
parHbIif Tpexunen 81t% — 36t + 4
MOXKHO 3aIICcaTh B BUJe KBaJ-
paTa ABydYJIeHA:

8112 — 36t + 4 = (9t — 2)2.

B) Ilockonbry D =36 —-96 <0,
KBaJPATHBIH TPeXUIeH Helb3d
Pa3I0KNUTh HA MHOMKHUTENH.

Ecny quckpuMmHAHT KBaJpaTHOrO TpexuyeHa 6OJbINe HyJd, TO KBagpaT-
e HBIA TPeXUJeH: a) HeJb3A Pas3JIoKUTh Ha MHOMKUTeIU; 0) mMeeT IBa pas-

JIMYHBIX KOPHA; B) IPEACTABJAET COOOM KBaJgpaT ABYUJIEHA.

BribepuTe mpaBUILHBIN OTBET.

_®_

2.140. Haiimure KOPHU KBaJpPaTHOT'O TPEXUJIeHA:

a) 2x%+5x + 2; 6) —x>—x + 6; B) x%+14x + 49;
r) x> —2x - 8; ) —x?—4x-3; e) 0,5x%+ 3x +4,5;
x) x°—5x +9; 3) 8x*—10x - 3; n) 9x% — 30x + 25.

2.141. Mo:KHO JIM IIPEeACTABUTL B BUAE NTPOU3BENEHUS IBYX
IBYUYJIEHOB KBAJAPATHBIA TPEXUJIeH:

a) x2—9x + 2; 6) Tx?—b5x+12;

B) x%—x +5; r) —7x?+3x +6?

IIpuBenuTe mpuMep KBaAPATHOTO TPEXUJIEHA, KOTOPBIN HEeJIb3s
PABJIOKUTH HA MHOMKHUTEJIH.
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2.142. Paszjoxure Ha MHOMKUTEJIN, €CJIA 9TO BO3MOYKHO, KBa-
PaATHBIA TPEXUJIeH:

a) x*— x — 30; 6) x*—6x +8; B) 2x% + Tx — 4;
r) 3x%—5x —2; o) 2x%+x - 3; e) —x%—x +42;
¥K) 5x>—8x —183; 3) -3x>—Tx + 6; n) x°—6x +9;
K) x°—x —6; 1) 4x®+4x +1; M) —8x%+ 9x —1.

2.143. IlpencraBbTe KBaApaTHBIN TpPexXujJeH B BUE MPOU3BE-
IeHUus ABYX IBYUJIEHOB:

a) 6x°—x—1; 6) 12x* - 5x — 2;

B) -8x%+2x+1; r) —18x°+ 21x + 4.

2.144. Pazyioxxkure Ha MHOMKUTEJN KBAAPATHBIN TPEXUJICH:
a) x2—2x—1; 6) x2+4x—2; B) 2x*+5x — 1.
2.145. IIpencraBbTe B BUE TPOUBBEAEHUA:

a) 9x + 14 + x%; 6) 3—4x*—11x;

B) 7x — 6 + 3x%; r) 10x — 25x% - 1.

2.146. PasimoxkuTe HA MHOMKHUTEJIU KBaJAPATHBIN TPEXUJEH:
a) x2—3x +2; 6) 5x>—15x +10;

B) 2x%— 6x + 4; r) —0,5x%+1,5x —1;

) %xz—x—15; e) —§x2—8x+6.

2.147. Pasno:xuTe HAa MHOMKUTENN MHOTOUJICH:

a) x°—Tx? —18x; 6) 2x®+ 5x% — 3x;

B) —x°— x% +12x; r) —16x°+ 8x% - x;

x) x* - 6x° + 8x?% e) Tx*+8x%+ x?;

x) —12x* + Ta® — x%; 3) 9x* — 30x® + 25x2.

2.148. Haiigure 3HaueHue a, IPHU KOTOPOM pPAa3JIOKeHIe Ha
MHOKUTEIN KBAaJPATHOTO TPeXdJjeHa:

a) 2x2 — bx + a COmepKUT MHOXKUTETD (X — 2);
6) 3x%+ Tx — @ COmEP’KUT MHOMKUTEIb (3x — 2).
2.149%, PazioKkuTe Ha MHOMKUTEJIN:

a) x%(x+1)+4x(x+1)—12(x +1);

6) 4x2(x% —25) — bx(x? — 25) + (x? — 25).
2.150%*, TIpencraBbTe B BUe IPOU3BEICHUSI:

a) 8x%-6xy + y°; 6) 6x*—5xy — 6°.
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2.151. BribepuTe KBaapaTHBIE TPEXUJEHBI, UMeEIOIue KOPHMU,
U HaWuTe KOPHU STUX KBAJAPATHBIX TPEXUJIECHOB:

a) 3x>—10x + 3; 6) x*—8x +12;

B) 25x%—10x +1; r) —x%+3x-8.

2.152. PasyioskuTe Ha MHOMKUTEINM, €CJIU 3TO BO3SMOMKHO, KBa /-
PaTHBIN TPexuJeH:

a) x2+ x — 20; 6) x*— Tx + 10; B) 2x2+ 3x — 5;

r) 3x?—2x—1; x) 3x%+x—2; e) —x%—2x + 35;

) —4x’+5x —1; 3) x*+ 8x +16; n) 3x%+11x —14;
K) 4x*-12x+9; 1) x*+2x+9; M) —2x%—5x —11.

2.153. IlpeacraBbTe KBaApaTHBIN TPexXujJeH B BUE IPOU3BeE-
IEeHUSA OBYX IBYYJIEHOB:

a) 6x%—x—12; 6) —12x%+x +1.

2.154. Pazio:KkuTe Ha MHOYKUTEIN KBAJAPATHBIN TPEXUJIECH:
a) x*+2x - 1; 6) x? —4x — 2; B) 3x°—2x — 4.
2.155. IIpencraBbTe B Buje MPOU3BENCHU:

a) 14x + 40 + x%; 6) 2+ 3x%—Tx;

B) 3—11x + 6x7%; r) 12x + 36x%+ 1.

2.156. Pazyio:kuTe Ha MHOMKUTEJN MHOTOUJIEH:

a) x°+ x®—12x; 6) —3x°+14x%—8x;

B) 2x* — 7x® - 4x%; r) —36x*+12x% — x2.

2.157*, PazioxkuTe HAa MHOYKUTEIU
x%(x%+ 3) — 3x(x*+ 3) —10(x* + 3).
2.158%, IIpescTaBbTe B BuJe IMpousBefeHua 3x° — 14xy + 8y°.

2.159. Haiigure sHaueHNe BhIPAYKEHIA:

2
2) (3ﬁ) : 6 6 .
(2V3) 0,5x + 0,3y = 8,
2.160. PerrtuTe cucremMy ypaBHEHUH
1,2x - 0,5y ="17.

2.161. Pemute HepaBeHCTBO (X — 6)° + 4x > (x — 4)%.
2.162. IlpencraBbTe B BUIe cTemeHu ¢ ocHoBanmeMm 10 BhIpa-
xerne 10 000% : 0,017°,
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2.163. IlocrpoiiTe rpadpmr QyHKIUM y=-—x+4 u HaguUTE:
a) obsacTh ompenaesieHUs (GPYHKIIUM; 0) MHOYKECTBO 3HAUEHUH (DyHK-
1IUY; B) HYJAb (PYHKIUU; T') 3HAUEHUS apryMeHTa, IIPU KOTOPBIX
3HAUEHUA PYHKIUU HOJOKUTEIbHBI.

2.164. ®upwme, crenraau3upyIoeicsas Ha BHYTPeHHeH oTaeJ-
Ke 3JaHuii, TOCTYIINJ CPOUHLIH 3aKasd. Ogua Opuraza pupMBI MO-
JKeT BBIIOJIHKTHL 9TOT 3aKas 3a 12 mHeii, a apyras — 3a 8 gHei.
VYnacrcsa siu (upme BBITIOJHUTL 3aKas 3a b AHEW 0e3 mpuBjeue-
HUSA JOIOJHUTEJbHBIX PAOOTHUKOB, ecau obe Opuraabsl OyayT pa-
oorats BMmecTe?

§ 11. PelreHne TEeKCTOBBIX 3aa4
¢ MOMOIIBI0 KBAJAPATHHIX YPaBHEHUI

@ 2.165. B aTesibe Obly1a pa3paboTaHa HOBasi MOJeIb KocTioMa. Ha
ero momuB uaet Ha 0,3 M 00JbIlIe MaTepraJia, YeM Ha IIOIINB
KOCTIOMA MpeXxkHel mozesin. IsBecTHO, UTO [J1d 8 KOCTIOMOB HO-
BOM MOJeJIY ITIOTPEeO0BAIOCH CTOJIBKO JKe MaTepuasia, CKOJIbKO
o151 9 KOCTIOMOB IIpekHei Momenu. CKOJIbKO METPOB MaTepPHU-
aJia TpebdyeTcs IJIs IOIIMBA OJHOIO KOCTIOMA HOBOII Mozean?
2.166. CKOJIBKO IIPOIIEHTOB COCTABJISAIOT TPEXKOMHATHEIE
KBapTHUPBI OT YKCJIa BCeX KBAPTUP B JOME, €CJIH KOJHUUECTBO
TPEXKOMHATHBIX KBAPTUP MEHbIIIe BCeX OCTAJIbHBIX Ha 20 %?

Paccmorpum 3amauy. CopTuBHBIN 3a7 pasmepamu 16 X 20 m

pasjesieH Ha TPU YacTHU: ABa IPAMOYTOJbHUKA U KBaApar
(puc. 36). KaxoBa cTopoHa KBajpaTa, eCIU ero ILIomanb Ha 18 m?
MeHBIIIe IIJIOIIAAN IIPAMOYTOJbHUKA, NMEIOIIEro ¢ HUM OOIIYIO
CTOPOHY?

Pewenue. O6Go3HaumM [OJHHY CTOPOHBLI KBajapaTra uepes X,
TOrAA €ro ILIOMmaAb paBHa x°. J[JIMHBI CTOPOH IIPSAMOYTOJb-
HukKa paBHbl x u 20—x, a ero miomanb x(20—x), Torma

20 m x*=x(20-x)—18. BroimoaHUM

16 m

Ipeo6pasoBAHUA U  IIOJYUHM:
2x2—20x+18=0; x2—10x+9=0.
KBagparuoe ypaBHeHue x> — 10x +

+9=0 umeer xopuu 9 u 1. 3Ha-
YHUT, CTOPOHA KBajapaTa MOXKeT

20 — x o ObITb paBHa Jmbo 1 M, Jaumbo
9 m.

Puc. 36 Omeem: 1 m i 9 M.
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@ s peureHust 3amad ¢ MOMONIIbI0 KBAJPATHBIX YpPaBHEHUIL
MOJKHO BBINOJHUTH CJEIYIOUIYI0 TOCJIeT0BATEJIHHOCTD eii-
CTBMUIL:

@ BbIACHUTDH, 0 KAKUX BeJMUYMHAX B 3ajlade HIET pPedb.

(@ BuIACHUTH U3BeCTHBIE U HeHU3BEeCTHble 3HAUEHNUS BeJIUUYHNH
¥ 3aBUCUMOCTU MEXKIY HUMU.

(® OmHYy 13 HeU3BECTHBIX BeJIMUYMH O0O3HAUWTHL depe3 X, a
oCTaJIbHBbIE BEJIUUYMWHBLI BHIPA3UTh Uepe3d X U 3aBUCUMOCTU MEKIY
BeJIMUMHAMU.

@ CocraBuTh ypaBHEHHE B COOTBETCTBUM C 3aBHCHMOCTAMU
MEXXIY BeJINUYNHAMU.

(® PemnuTs ypaBHeHHe U 3allCATh OTBET B COOTBETCTBHUU CO
CMBICJIOM 3aJaum.

@ Pemrenue TeKCTOBBIX 3aJa4 C IIOMOIIBI0O KBAAPATHBIX ypaBHelmﬁ

B Typuupe mo MuHU-QyTO0-
Jy OBLIO paswpirpaHo 42 ouka.
CKOJIBbKO KOMAaH], y4aCTBOBAJIO
B TYpHUDe, eclu KasKIas Ko-
MaHa chIrpaja ¢ KaykIoi mo
oxHOoMy pasy? 3a mobexmy nma-
eTca 2 OuKa, 3a HUYbIO — 1,
3a mopaxkenue — 0.

@ B sazmaue mgeT pedyb O KO-
JUYEeCTBe pas3bITPAHHBIX OY-
KOB B TYpPHUpE, KOJHUUYECTBE
KOMaH/[-yYaCTHUKOB TYypPHHUpPAa
¥ KOJINUECTBE OUKOB, IIPUCY K-
ITaeMbIX 3a MMobely W HUYBIO.
(@ WsBecTHBIE BeIWYUHBI: KO-
JUYECTBO PAa3bIIPAHHBIX OY-
KOB U OYKOB, pPasbIl'PaHHBIX B
OJTHOM mTpeE.

HeusBecTHBIE BEJIUUYUHBI: KO-
JNYECTBO KOMaHI. VI3BeCcTHBIE
3aBUCUMOCTH: MEXKAY KOJIU-
YeCTBOM KOMAHJ UM KOJUUYECT-
BOM pas3bII'PAHHBIX OUYKOB.

® 0603HAUUM KOJHYECTBO KO-
MaHI-YYaCTHHKOB TypHHUpa ue-
pes x. Tak Kak Kakgad KO-
MaHIa IpoBejla ¢ KaKIOU II0
ONHOUM WIpe, TO KaxKaasd KO-
MmaHzga ceirpana (x —1) urpy,
x(x-1)

BCero ChIT'PaHO UI'D D)
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B kammoili mrpe pasbITphIBa-
eTcsA JBa OYKa, 3HAYUT, BCe-
ro B TYPHUPE Pa3bIrPLIBAETCS
x(x-1) |
2
@ Tlo ycaOBUIO pAas3bIrPAHO
42 ouka. Ilomyuum ypaBHe-
HHue x(x —1)=42. BuimoJgHUM
HeoOXoamMbIe IIpeoOpasoBa-
HUS W IOJYYUM KBaJpaTHOE

2 =x(x—1) ouka.

ypaBHeHHEe x° — x — 42 = 0. OHo
umeer KopHu 7 u —6. ITo yc-
JIOBUIO 3aJa4M IOJOMIET UIC-
Jo 7. Omeem: 7 xoMaH[.

depmep IMONYyYUT KPEOUT B
0aHKe TIIOJ OIpeaeIeHHbIN
TomoOBO# mporeHT. Uepesd aBa
roga HYKHO OBIJIO BEPHYTH
cymmy, paBHyoo 1,44 cywm-
MBI KpenuTa. KakKoB romoBoii
IIPOLIEHT II0 KPEAUTYy B STOM
Oanke?

@ B sajade peub HIET O CyM-
Me KpeauTa, TOJ0BOM IIPOIleH-
Te, 0 CyMMe, KOTOPYIO HYKHO
BEePHYTh Uepe3 aBa Iofa.

@ HeusBecTeH TomoBOII IIPO-
IIeHT, cyMMa Kpeaurta. Ma-
BEeCTHA B3aBHCHUMOCTH MEXKIY
IIepBOHAYAJIBbHONU CYMMOUN U
CYMMOI, KOTOPYIO HYKHO
BEPHYTH Uepes aBa Iroza.

® O6o3HauuM uYepes X TOLO-
BO# mpoIleHT. Yepes rog HYK-
HO BEPHYTh II€PBOHAUYAJIBHYIO
CyMMy ¥ TpOIEHTHI, T. €.

A+A-ﬁ:A(l+ﬁ),me

A — mepBoHavaJibHaASA CcyMMa
Kpeaura.

Yepes nBa roma cymma, KOTO-

PYyI0 HYXHO BEpPHYTBH, COCTa-

BUT:

A(1+L )+ A(1+L )L =
100 100/100

- A(1 + ﬁ)z.
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@ Ilo ycioBHIO 3amayd W3-
BECTHO, UTO uepe3 [ABa Toia
HYKHO OBLIIO BEPHYTH CyMMY,
paBuyio 1,44 cymMMBbI Kpengura,

asannr, A(1+ L)Z = 1,44A.

Tax kak A = 0, To pasmejaum
o0e uvacTu ypaBHeHus Ha A,
2
x _
OJIYUUM (1 + ﬁ) = 1,44.
® Pemum mosydeHHOE KBaj-
paTHoe ypaBHeHUe:

X _ .

1+—100 =1,2;
X —_ —

1+100_ 1,2.

ITo yciioBHMIO 3aaUM IIOAXOUT

X
TOJIBKO 1,2, 3HauuT, 1+ 100 =

— X . 4= 0,
—1,2,100 0,2; x=20%.

Omeem: 20 %.

IIpu perreHnN KBaApPaTHOrO YPaBHEHUS, COCTABJIEHHOIO 10 YCJIOBUIO 3a/a-
Uy, TOJIYUYMJIN ABa KOpPHsi. BepHOo s, uTO: a) B 3ajaue OygeT [Ba OTBETA;
0) OZVH M3 KOPHEH He IOZOUJET II0 YCJIOBUIO 3aJauM; B) 3a/ilauya MOYKET He

VMeTb PelieHui?

2.167. HaiiguTe gBa IMOJOMKUTEIbLHBIX UNCJIA, OSHO N3 KOTOPBIX
B OATh pas OoJIbIlle APYToro, ecau WX IMIPou3BefieHre paBHO 45.

2.168. HatliguTe nBa HOJOYKUTEJbHBIX UYKCJIA, OTJHO U3 KOTO-
pPBIX Ha 2 0OoJIbIIIe APYroro, ecjau UX IpousBegeHmne paBHo 99.

2.169. Haiinure mMoJI0KUTEILHOE YHMCJI0, KOTOpOe Ha:

a) 56 MeHbIITe, yeM ero KBajpar;

0) 15 menbIlle, UeM ero yIABOEHHBIM KBaapar.

2.170. Hatigure nBa ymcia, eCJIm:

a) ux cymMa paBHa 21, a ux mIpousBeneHue paBHO 98;

0) ©X pasHOCTb paBHA 4, a UX IIpou3BeleHUe paBHO 96;

B) UX Pa3HOCTh paBHAa 3, a CyMMa UX KBaJpaToB paBHa 65.

2.171. XBatur au 80 M ceTKH, YTOOLI OrOPOAUTH B 300IAapKe
OPAMOYTOJbHBIN BOJBED [JIs JKUBOTHBIX, OJHA CTOPOHA KOTOPOI'O
Ha 5 M MeHbIIe APYToii, eCJIU ero miomansb pasHa 300 m2?
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2.172. CopTuBHAasA IJoIagKa UMeeT (OPMY HPAMOYTOJIbHU-
Ka mromanpio 2400 Mm%, ogHA cTOpoHA KoToporo Ha 20 M GOoJIbIIe
aopyroii. Ilo mepumerpy ILJIOImIaAKa yKpallleHa Pas3HOIBETHBIMU
(raxKaMu, pacIoJIOKEHHBLIMU HA PACCTOAHUU 2 M JAPYT OT APY-
ra. Hatigute KommuecTBO (DIaKKOB.

2.173. [Ina pasMellieHusT TOPTOBOTO 000pyIoBaHuA pupmMe He-
00XO0IMIMO apeH/0BaTh IIOMellleHNe IIomanbio 165 M?, qanHa KO-
Toporo Ha 4 M 0OJbIlle IMIUPUHBI. B KPYIITHOM TOPrOBOM IIEHTPE
craercsa B apeHay momerrenue pasmepamu 10 X 20 m. PasmecTur-
cA JIU TOPTOBOe 000OpyAOBaHME (PUPMBI B 3TOM HOMEIeHUU?

2.174. Ilmom@azns JAYHOrO
ydacTKa MPSMOYTOJBHON (op- @
MBI paBHa 800 M2, a ero mepu-
metp — 120 M. Bmoab ommoit us
MEHBIIIUX CTOPOH YYacTKa BBHI-
CaYKeHBbI KYCThI CMOPOAMHBLI HA A
paccrosguuu 1 M Opyr OoT Apyra @
(puc. 37). Ha kakoii yporkaii
MOKHO PACCUUTHLIBATH BJIAENTh-
maM ydYacTKa, €eCcJId Ypo:Kaiu-
HOCTH OJHOI'O KYCTAa CMOPOJUHBI
COCTABJISIET B CpefgHEM 5 KI?

Puc. 37

2.175. Kommauusa II0 IPOM3BOACTBY MeOeJM OTMeuaeT CBOe
IBamiatuigeTue. biaromapa 5GGEKTUBHON IOJUTUKE yIIpaBJe-
HUS KOMIIAHUA OTKPbIJIA CeThb MeOeJbHBIX MArasvHOB B PasHBIX
ropozax. B cBsA3u ¢ o0uaeeM AUPEKTOP KasKJIOro MaraswHa OT-
IIPaBJIAET IIO3/[PABUTENbHOE BJJIEKTPOHHOE IHUCHBMO KOJIJIEKTHU-
BaM BCeX OCTAJbHBIX MAarasmHOB ceTu. Bcero ObLJIO OTIIPaBJIEHO
650 51eKTPOHHBIX Io3apaBjeHU. CKOJIBKO MarasuHOB B TOPTO-
BOH ceTu?

2.176. ITo OKOHUYAHNY COPEBHOBAHUN II0 MHTEJJICKTYAJbHOMY
MHOI'O0OPbIO BCE€ KOMAaHALI OOMEHSAJINCH APYI C APYIOM IIaMsT-
HbIMU TofgapkaMu. CKOJIBbKO KOMaH[ MPUHSAJJIO yUacTHe B MHOTO-
0opbe, ecyii KOJUUECTBO IMOJAPKOB OKAas3aJjoCh paBHBIM 1827

2.177. B nepuon MeXIyHApPOAHBIX yUeHUU BOJIOHTEpPOB Kpac-
Horo Kpecra ObII0O OPraHM30BAHO HECKOJBKO IIOJIEBBIX Jiarepei,
KasKAbII M3 KOTOPBIX MMeJ JIMHUIO CBA3U CO BCEMHU OCTAJHHBIMMU.
CKOJIbKO II0JIEBBIX JIarepeil ObLIO OPraHM30BaHO, €CJIN KOJMUYECT-
BO JIUHUH cBA3U paBHO 157
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2.178. Bokpyr KJayMObI HNMeeTcs
mopo:xkka mmpuHOon 1 M (pumc. 38).
Hatigure paguyc KayMObI, ecau ILJIO-
Iaab JOPOoKKY Ha 25 % 00JbIlle IJIo-
maau KJIyMOBI.

2.179. Ilmomaam OBYX TOPTOBBIX
3aJ10B MarasmHa paBHBI. [lepBrIit TOp-
TOBBIH 3aJT UMeeT (POPMY IIPAMOYTOJIb-
HUKa, IHpHHA KoToporo Ha 11 ™M
MeHbIIle IJuHBI. [[JIMHAa BTOPOTO 3aJa
paBHa 10 M, a mupuHa HA 2 M 00Jb-
e MIUPUHBI TEepBOro 3aJja. HaiamTe OOIMyI0 MJOIagb 000MX
TOPTOBBIX 3aJI0B MarasuHa.

2.180. O6auroBouHas MIUTKA uMeeT GopMy KBaapara. Korma
OT IJIUTKU OTPEe3aJu IIOJIOCY IITUPUHOU 5 cM, ee ILJIOIIaAb cTaja
paBHa 150 cv?. HaiiznTe mepBoHAUaIbHBIE PA3MepHI ILTUTKIH.

2.181. [Ina ocTeKJEeHUA 3HaHUSA HCIOJB3YIOT KBaJpaTHBIE
JucThI cTekja. Ilocie TOro Kak OT KBaApPATHOTO JIMCTA CTEKJIa OT-
pesaju IPAMOYTOJBHYIO IIOJIOCY INMHUPUHOM 2 M, IJIOIIAAbL JIUCTA
cocraBmia 24 m?. Haiizure mepBOHAYaJbHYIO IJIOIIAb JIHCTA U
TIPOIIEHT TOJYUYEHHBIX OTXOO0B.

2.182. Ilo nmpoeKTy 6JaroycTpOiiCTBa HOBOTO pPaiioHA ropoja B
Ka)KJOM [OBOpe JoJI’KHa OBITh O0OpyZOBaHA AEeTCKas IJIOIIanKa,
umeroiasa GopMy IPAMOYTOJbHUKA co cTopoHamu 10 m u 14 wm.

Puc. 38

Ilnomanka moskHA OBITH OKPYJKeHa TOPOKKOM IIOCTOAHHOM IITUPH-
HBI, IJIOIIAAb KOTOPOil paBHa 256 M2, HaiinuTe MINPUHY JOPOKKI.

2.183. PexyjaMHbIHA IuT mMeeT (OPMY IPAMOYTOJbHUKA CO
cropoHamu 2 M u 1,5 M. B menTpe peKJIaMHOTO IIUTA BBIAEJIEH
TaKOU MPAMOYTOJbHUK, UTO PACCTOSHUE MEXKIY CTOPOHAMU IBYX
IPAMOYTOJIbHUKOB Be3lie OAMHAKOBO. Iljomiansh MOJIyUYEeHHOH IO
KpagM muTa paMKu Ha 0,52 M’ MeHbIe ILIOMAAM MEHbIIEro
nIpsAMOyToJbHIKA. HaliguTe IMIUPUHY PAMKU U ee ILIOIIAb.

2.184. ITono:xuB B 6auk 500 p., BKIaIUNK Uepes ABa rojaa Io-
ayuaus 540,8 p. Kakoit mpoieHT HAYUCIAT OaHK e’KeromHo?

2.185. Hacesienue ropojga 3a 2 roga yseauumiaock ¢ 20 000 mo
22 050 uenoBek. HaiiguTe cpemgHUIl €KeTOAHBIN ITPOIEHT POCTa
HAaceJIEHUS 3TOr0 ropoja.
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2.186. IIpousBeneHne ABYX MOCJEIOBATEIbHBIX HATYPAJIbHBIX
yuces 0oJibilie ux cyMMbl Ha 239. Hafigzure sTu uuncia.

2.187. HaiiguTe Tpu IIOCJaeLOBATEJbHBIX IIEJBIX UMCJIa, CyMMa
KBaapaToB KOTOphIX paBHa 509.

2.188. IIpousseneHe JBYX MOCJEIOBATEIbHBIX UETHBIX HATY-
panbHBIX umces Ha 41 OOJIbIlle UX CPETHEro apudMeTHUEecKOTo.
Haiigure st uncJa.

2.189. KBagpar cyMMbI ABYX IMIOCJIEIOBATEILHBIX HATYpPaJb-
HBIX YMcesJ 00JIbIlle CyMMbI X KBajaparoB Ha 144. Haiigure stu
quca.

2.190%*. Byiageser; oITOBOTO CKJAaJa MOKYIIaeT TOBap 1o 8 p. u
IpoJaeT ero MarasuHy, IIOBLICUB ITeHY Ha HEKOTOPOe UMCJIO TIPO-
meHTOB. MaraswH, KyIuB TOBap Ha OITOBOM CKJIaJe, Peaus3yeTr
€ro, IIOBBICUB IIeHY Ha YMCJIO IIPOIEHTOB, B 1,5 pasa OoJbiiee, ueM
OIITOBBIM CKJIaz. B pesysbrare ToBap B Marasute crout 12 p. 48 K.
Ha cxoJbKO IPOIEHTOB YBEeJIUYNBAET II€HY OITOBBLIIM CKJIaI?

2.191%. Ha npeampuATUU 3apIjiaTy IOBBINMIANY ABasKAbI. Ilep-
BRI pas Ha X %, a BTopoil pas — Ha (2x) %. Ilocyie ABYX IIOBBI-

IIIeHUH 3apIljlaTa YBEJIUUYUJIACh B 1% pasa. Haligure, Ha CKOJIBKO

IIPOIIEHTOB IOBBICUJIN 3apILJIATy IIEPBBIN paa.
2.192%, PemuTe 3amauy Bxackapbl (3HAMEHUTBHIH WHAMHCKUHI
marematuk XII B.).

0O0e3bAHOK Pe3BLIX CTad,
BeustacTh moesInu, pasBieKaJiach.
Hx B KBagpaTe yacTh BOChbMad
Ha nonanke 3abaBisaiaacs.

A nBeHagmaTh 0 JUAHAM
Cranu mpeiraThb, IOBUCA.
CKOJIBLKO 3 OBLIO 00€3bSHOK,
TsI ckaku MHe, B 9TOi cTae?

2.193. HaiiguTe gBa IOJOMKUTEIbHBIX UIMCJIA, OLHO 13 KOTOPBIX
B TPU pasa MeHbIIle APYTroro, ecjau HX IIPOMU3BefeHre paBHO 27.

2.194. Haligure nBa IOJOMKUTEJILHBIX UYMCJA, OJHO U3 KOTO-
poIX Ha 1 MeHbIIle APYroro, ecjau uUX IIPou3BeleHUe paBHO 42.

2.195. HaiiguTe HOJIOKUTEIbHOE UNCJI0, KOTOPOe Ha:

a) 72 MeHbIIle, UeM ero KBaJapar;

0) 14 meHbIlle, UeM er0 YTPOEHHBIN KBaapar.
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2.196. HaiiguTe nBa umcja, ecJiu:

a) mx cymMMa paBHa 9, a ux IIpousdBegeHUe paBHO 14;

0) X pasHOCTh paBHa 1, a MX MpoU3BeJeHMEe PaBHO 56;

B) X cyMMa paBHa 15, a cymMa mXx KBaapaToB paBHa 113.

2.197. ®epmepy HEOOXOLUMO OTOPOAUTEH CETKOI MPAMOYIOJb-
HBIII yYacTOK 3eMJM, OJHA CTOPOHA KoToporo Ha 10 M MeHbIIe
Ipyroii, a miromazns paBHa 600 M2, B mpomaske MMeOTCA MOTKU
cerku aauuoil 30 M, 35 M u 55 M. BriOepure onTuMaJIbLHBIA Ba-
PUAHT MOKYIKH, eciu 1 M CeTKH CTOUT OAMHAKOBO MIJI KaKIOTO
U3 TpexX MOTKOB.

2.198. Jlia wm3roToBJeHUA PeKJaMHOTo OyKJera Tpebyercs
suct 6ymaru miomanbio 300 cM?, ogHA CTOPOHA KOTOPOTo Ha 5 cM
OosbIrre Apyroi. MosKHO JIM Pa3sMECTUTL PEeKJAMHBIN OYKJeT Ha
aucre o0ymaru gopmara Ad, nmerorrero pasmepbl 148 x 210 mm?

2.199. IlpAMOyTronbHBIN YyYaCTOK 3eMJM ILJIOHIanbi0 4 a oro-
posxen msropoxbro aamuoi 100 m. Hafigure pasmepbl ydacTKa.
Kaxkue pasmepnbl mMeeT ydJacTOK TaKOH :Ke ILJIOINAIAM, AJNHA W3-
ropogu Koroporo cocrasisier 82 m? Ha KakoM M3 9TUX YUYACTKOB
MOXKHO PasdMeCTUTh cTpoeHue pasmepamu 12 X 15 m?

2.200. Bo Bpems mpoBefeHNsA TPEHUHTa 110 PA3BUTUIO0 KOMMY-
HUKAIIMOHHBIX HABBLIKOB KaKIbIM YYACTHUK TPEHUHTA JOJMKEH
OBbLI CKa3aTh KOMILJIMMEHT KasKIOMY M3 OCTAJbHBIX YUYACTHUKOB.
Bceero 6b110 ckazano 110 kommauMeHTOB. CKOJIBKO UEJIOBEK IIPU-
HSJIO0 yJacTHe B TPeHuHTe?

2.201. B TypHUpe MO IIAIIKaAM Ka’KAbIHl YUYACTHUK CBITPAJ C
KasKABIM II0 OMHOIN mapTuu. Bcero Oblio chirpano 120 maprwuii.
CKOJIbKO YeJIOBEeK MPUHSAJO yUacTue B TypHUpe?

2.202. CnopTuBHBIN KJIy06 apeHAyeT TPeHaKepPHBIN 3aJl U 3aJ
I 3aHATUN aKpoOaTukoi. TpeHa'KepHBINI 3aJ mMeeT (Gopmy
IPAMOYTOJbHUKA, AJMHA KOTOPOro Ha 6 M 0OJIbIlle ero IMHUPUHLI.
JauHa 3aja OJs 3aHATUH akpoOaTukol Ha 9 M, a mupuHA —
Ha 12 M GoJbllle OJIUHBI U IMINPUHBI TPEHAXKEPHOTO 3aJ1a COOTBET-
CTBEHHO, a ero ILJIOIIAJAb B TPU pasda 0oJIbIIe IIJIOIaau TPeHaKep-
HOro 3ajyia. Haiimmre pasMephl M ILIOIIALL TPEHAKEPHOTo 3aJa.

2.203. IIpu packpoe TKaHU AJIA IIITOP OT IPAMOYTOJIBHOTO II0-
JotHa guauuoi 40 IM oTpesasu KBaApaT, CTOPOHA KOTOPOI'O paB-
Ha mupuHe moJioTHa. ILiomiaab ocTaBIIerocsa MIPAMOYTOJbHUKA
paBHa 375 am?. Haiizure IMIUpUHY IOJOTHA, €CJIH M3BECTHO, UTO
oHa He mpesBbItiaet 20 aM.
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2.204. Ha omgHOM M TOM K€ PACCTOSSHUM OT CTeH KOMHATBI
IPAMOYTOJIBHOM (POPMBI ILTOmANbI0 24 M? HAXOAUTCA KOBEp Pas-
MepamMu 3 X5 M. B KoMHaTe BAOJL OZHOM M3 CTEeH IIJIAHUPYIOT
moctaBuTh Imkad pasmepamu 60 x 120 x 200 cm Tax, 4TOOBI He
3a/leTh KOBep. YIacTCA JIU 3TO CHeJIaTh?

2.205. ITomosxkus B 6auk 400 p., BKJIAJUUK Yepes ABa roga Io-
ayunis 441 p. Kakoit mpoieHT HAYUCIAT OaHK eKeromHo?

2.206. HaiiguTe gBa mocJieoBaTeIbHBIX IEJIBIX YKCJIA, CYyMMa
KBaJpaTOB KOTOPHIX paBHA 545.

2.207. HaiiguTe Tpu MOCJEI0BATEIbHBIX IEJIBIX YKCJIA, CYyMMAa
KBaJpaTOB KOTOPHIX paBHA 434.

2.208%*. Hexoropsiit ToBap croua 250 p. ITocie Toro Kak ieHa
ObljIa CHUKeHa JBasKAbI, OH cTaj cTouTsh 120 p. IIpu sTOM mIpoIieHT
CHI)KEHUS BO BTOPOI pa3 ObLJI B ABa pa3a MEHbIIIe, UeM B IePBBIi.
Ha cKoabKO mpoIieHTOB CHH3MJIACH IleHa TOBapa B IIepBbIi pas?

O —
2.209. Borunciure:

a) —5% — (~4,5); 6) —1,5 + 5,19;

B) (-0,3)% r) 10,01 : (-1,3).

2.210. IIpescraBbTe B CTAHAAPTHOM Brje uucio a = 0,00089 - 10!
U HaUJIWTE HMOPAMOK UMCJIa:

a) a-10"; 6) 0,000001 - a; B) 0,01-4a?.

2.211. Ilo rpaduky PpyHKIMK, N300paKeHHOMY Ha PUCYHKe 39,
HamiguTe:
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Puc. 39

a) obsacTh ompefesieHus (PpYHKI[UMU; 60) MHOKECTBO 3HAUCHUH
byHKIIUM; B) HyaIU QYHKIIUN; T) 3HAUEHUS apTryMeHTa, Ipu KOTOo-
PBIX QYHKIUA IPUHUMAET OTPUIlATeJIbHbIe 3HAYEHU .
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2.212. Borumcsanre: (24/3 —1)(3+/3 +5) - 7/3.
3x —2<1,bx +1,
4-2x>x-2.

2.214. IIpeobpasyiiTe B MHOTOUJIEH BbIpasKeHue

(—2a — 3b)? - (9b — Ta)b.

2.215. [InmHa 1mara mepBokJjJaccHuka pasHa 0,4 m. Ou mpoxo-
IUT MOPOTY OT AOMAa M0 ITKOJIBI, menas 750 mmaros. [lygwmHa miara
BOCBMUKJIAcCHIKA HA 50 % 00JbIIIe JIMHEI IIIara IEPBOKJIACCHIKA.
CKOJIBKO IIIaroB cejIaeT BOCbMUKJIACCHUK, IIPONAA TY Ke JoOPory?

2.213. PemriuTte cucteMy HepaBEeHCTB {

§ 12. Penrenue 1meJjbIX pardoHAJIbHBIX YPaBHEHUI,
CBOOANIMXCA K KBAPATHHIM YPaBHEHUAM

{y=2x—1,

2.216. PertuTe cucTeMy ypaBHEHUI
@ 4x + 2y = 14.

2.217. PertuTe ypaBHeHUe:
a) x>-5x=0; 06)x®>—4x?=0.
Bosblimoe umciao mMaTeMaTHUYeCKMX 3a7ad CBOAUTCA K perlre-
HUIO PasJInYHBIX ypaBHeHUl. HeKoTOpble M3 ypaBHEHUI BBI
yiKe HayYUJINUCh pelraTh IO IIpaBujaM, (popMyaaM, aJropuTMaM.
Cpenu MeTONOB peIlleHUsA YPaBHEHUU OAHUM W3 OCHOBHBIX SBJISA-
eTcsi MeTOJ] CBeeHUsI OJHOTO YPaBHEHUS K APYromy, crmocobd pe-
IIeHUs KOTOPOro m3BecTeH. TaKMM METOMOM SBJISIETCA METO[ 3a-
MEeHBbI ITepPeMeHHOM.
Pemnm, HampuMmep, ypaBHeHme 2x*+ 15x%—8=0. IIpexcra-
BuM x* B Buge (x°)? u o6o3HauMM x° uepes ¢ (BBeZeM HOBYIO Ilepe-
Menny0). Torna nanHoe ypaBHeHMe mpumer Buj 2t2 + 15t — 8 =0.

t=-8,
Pemmum mosyuenHoe KBagpaTHoe ypaBHeHue: D = 289, p_1
5
IMoxcTaBuM HaiileHHble 3HAUeHUS f B PABEHCTBO t = X2 U IIO-
x® = -8,
JYIUM s 1 IlepBoe ypaBHeHHE COBOKYIIHOCTU HE HMeeT
x° =
2 x=-L,
. J2
KOpHel, KOPHU BTOPOT'0 ypaBHEHUS .
X =—-——.
Omeem: —ﬁ, @ V2
2 2
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Vpasuernne 2x*+ 15x2 — 8 =0, KOTOpOe MBI PEIIVIHN, OTHOCHT-

CA K 6I/IRB3_J_IpaTHI)IM.

OMKBaJIPATHBIM.

YpaBHeHUE BHOA ax*+bx*+c¢=0, roe a # 0, HaspIBaeTCA

BukBagpaTHble YpaBHEHUS OTHOCATCS K IIeJBIM PaIlMOHAJIb-

HBIM yYpPaBHEHUAM.

IlenpiMu panMOHAJNBHBIMU YPAaBHEHHMAMH HAa3LIBAIOTCA
YPpaBHEHNA, Y KOTOPBIX B JIEBOM 1 IPABOIl YACTIX — TOJBKO

MHOTI'O4YJI€HBI.

Hanpumep, ypaBHeHus x°—4x=(x—6)?+T; bx*=144 asua-

IOTCSA IEJBIMU PAIlOHAJJbHBIMI.

@ PelnieHue ypaBHeHH METOJOM 3aMEHBI IlePeMEeHHOM

Pemure ypaBHeHUE

(x—2)2—5(x—2)+6=0.

Ilepgviit cnoco6. BeimosHUM
TOKIeCTBeHHbIe TpeobpasoBa-
HIUS:
x2-—4x+4-5x+10+6=0;
x2-9x+20=0.
Pemmum mosyueHHOE KBajapat-
HOe ypaBHeHUe:
D=81-80=1, x,=5, x,=4.
Omsem: 4; 5.
Bmopoii cnoco6 (meTomom 3a-
MeHBbI TepeMeHHoi). O6o3Ha-
yuM aBydjeH (x — 2) uepes t,
T. e. t=x— 2. BeimoJaHuM 10/1-
CTAHOBKY B YypaBHEHHe U
mosyuuM t2—5t+6=0. Pe-
UM KBaApaTHOE ypaBHEHNeE:
t=2,
t = 3.

ITopcTaBuM 3HaueHUdA ¢ U HAM-

x—-2=2, |x=4,

x—-2=3; |x=5.
Omeem: 4; 5.

D=25-24=1;

IeM x:
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PemuTe ypaBHeHUE:
a) 2(x? - x)? - 5(x* - x) - 3=0;
6) 4x* —T|x|+ 3 = 0.

a) Jlyis pelreHusA 3TOTO ypaB-
HeHUudA panmroHaJIbHEe IIpu-
MEeHUTh MeTOJ 3aMeHBbl IIe-
pemennoit. Ilycts x2—x=t,
TOrZla YpaBHEHNE IIPUMET BH
2t? — 5t —3=0. Pemum KBaj-
paTHOe ypaBHeHIUe:
D=25+24=49;

_5+7:
t—T 3,
_57__1
t= 1 g
ITogcTaBuM 3HaUeHUA f:
x2—x=3,
2 1
_x _x:_E,
.2
x*-x-3=0,
2 1
x*—x+-=0.
L 2

Pemum mmepBoe ypaBHEHIE CO-
BOKymHOCTH: D=1+12=13;

S EVE O CN E]
2 2

1 2

Bropoe ypaBHeHMEe COBOKYII-
HOCTH KOPHeH He HMMeeT, TakK
Kagk D=1-2=-1<0.
1-J13 . 1+J13
2 7 2
6) IlockombKy x° = \xf, TO

Omeem:

0003HAUUM \x\:t 1 BBIIIOJI-

HUM 3aMeHy IIepeMeHHOM:

4t -7t + 3 = 0. Haiinem Kop-
HY [IOJIyYEeHHOTO YDABHEHUS:

t=1,
D=49-48=1; | 4

1
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IlogcTaBuM 3HaueHUS t U IIO-
K-1

JYUIUM 3

| = 1"

Orxyma x=1;-1;0,75; -0,75.

Omeem: —1; —0,75; 0,75; 1.

1. Kakue u3 cienyoIux ypaBHeHUN SABISIOTCS OMKBaAPATHBIMU:

a)x4—3x2+1:0; 6)x4—3x—1:0;
B) x*+8=0; r) x*+ 722 = 0?
2. Kaxkue us CIIeayIInux ypaBHeHI/Iﬁ ABJIAIOTCA IE€JIbIMU PAIlXOHAJIbHBIMMU:
a)2x+9=0; 6) x> —9x+7 =0;
m 22-4 _g - 4x22—6x:0?
x 2x°+1

_@_

2.218. BoimoHUTE 3aMeHY IIepeMeHHOM U pelinTe 6uKBaapar-
HOe ypaBHEHUE:

a) x* —10x* + 9 = 0; 6) x* —13x% + 36 = 0;
B) x* —15x% -16 = 0; r) x'—Tx®+6=0;

) x*—14x?+45=0; e) 9x* —13x% +4 = 0;
x) 2x* —19x2+9=0; 3) 8x* —19x% +6 = 0.

2.219. PemuTe ypaBHeHUE IBYMSA CIIOCOOAMU:
a) (x -2y -4(x-2)-5=0;

6) (x®+3)* - 11(x*+3) +28=0.

2.220. Pemute ypaBHeHUe:

a) (x -5)* —3(x-5)>-4=0;

6) (3x +2)* —10(3x +2)* +9 = 0;

B) (8x —1)* +5(8x —-1)> +4 = 0;

N (x-7)*"+2(x-7)*-8=0.

2.221. C moMomip0 3aMeHBbI IEPEMEHHON PEInTe ypaBHEHUE:
a) (x% —4x)® +7(x* —4x)+12 = 0;

6) (x +6x)* +5(x* + 6x)—24 = 0;

B) (x*—x-1)2 -10(x*—x-1)+9 = 0;

r) (x> —4x+3)? +6(x* —4x+3)-7=0.
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2.222. PeiuTe ypaBHEHUe:

a) (x®—4x)*+8x*-32x +15 = 0;

6) (x%+ 3x)”—14x” - 42x + 40 = 0;

B) (x*—7x+11)*-3x*+ 21x — 37 = 0;

r) (x*-2x-14)*+4x*-8x-61=0.

2.223. BoinoaHuTe 3aMeHy IePeMeHHOI U PellnTe ypaBHeHMe:
a) (2x%—5x)(2x% - bx —4) = 21;

6) (x*—3x —5)(x*-3x+1)=-b;

B) (2% +4x —1)(x® +4x+3) =12;

r) (x* —5x +2)(x* —-5x-1)-28 = 0.

2.224. PemtuTte ypaBHEHUE:

a) (x—2)(x+1)(x+2)(x+5)+20=0;

6) x(x+ 3)(x+5)(x+8)=100.

2.225. BeITIoJIHUTE 3aMeHy IepeMeHHOH 1 peluTe ypaBHeHe:
a) (x®+2x)? —4(x+1)> +7=0;

6) (x*-6x)* — 2(x — 3)*= 81.

2.226. BoinosHnTe 3aMeHy IePeMeHHOI U PeIlnTe ypaBHeHMe:
a) x* - 3|x|+ 2 = 0; 6) 6x° —5|x| -1 =05
B)(x—3)2+7\x—3\—8 =0; r)(3x+1)2—2\3x+1\—15 =0.
2.227. Pemure ypaBHEHUE:

a) (8x%+T)(x?—3)—(x*-5)(x®+5) = x* + 3x%;

6) (2x%—9)(x®+2) — (x* - 3)(x*+ 3) = 5hx®—18.

2.228%, Perure ypaBHEHUE:

a) x*—4x%(x —6)—5(x —6)? =0;

6) (x+2)*—3x%(x+2)*—4x* = 0.

S @ S
2.229. Pemure 6uKBagpaTHOE YpaBHEHUE:
a) x*—5x%+4 =0; 6) 9x*-10x*+1=0;
B) Tx*—6x-1=0; r) 3x*-13x% +4=0.
2.230. PeriuTe ypaBHeHNe IBYMS CIIOCOOAMMU:
a) (x+1)2 -2(x+1)+1=0;
6) (x*-4)> —2(x*-4)-15=0.
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2.231. Pemrute ypaBHEHUE:

a) (x+3)'-8(x+3)°-9=0;

6) (2x —3)*—5(2x —3)*+4 =0.

2.232. C moMOIIbI0 3aMeHbl IIePeMEeHHOM peInTe ypaBHeHUe:
a) (x*—5x)?+10(x*—5x)+ 24 = 0;

6) (x%—6x)>+ (x> —6x)—56 = 0.

2.233. BeinostHUTE 3aMEHY IEPEMEHHON U PeIuTe ypaBHEHUE:
a) (x*+ x)(x®+x —7) = 60;

6) (x2—3x+1)(x*—3x+3)=3;

B) (x%+ 2x + 1)(x®+ 2x + 4) = 10;

r) (x*+3x+1)(x*+3x+3)+1=0.

2.234. Petriute ypaBHEHUE:

a) x(x+1)(x+ 2)(x+ 3) = 24;

6) (x —3)(x—-1)(x-5)(x—-T)=-16.

2.235. BoITloTHUTE 3aMEHY TIEPEMEHHON 1 PeIuTe ypaBHEHNE:

a) (x®+ 2x)? - (x +1)* = 55; 6) (x®—4x)*—(x —2)*=16.
2.236. BoinoHuTe 3aMeHy IePeMeHHOII U PeIlnTe ypaBHeHMe:
a) x*—10Jx[+9 = 0; 6) 2x°+ 3[x|-2=0.

2.237. I3 naHHBIX PABEHCTB BLIOEPHTE BCE BEPHbIE PABEHCTBA:

a) 1,064 — 0,43 = 0,634; 6) 5,6:(0,76 — 0,48) = 20;

B) 5,45:0,5=10,9; r) 3,6:(2,87—-2,75) =3;

m) 2,418 + 60,64-107" = 8,482.

2.238. M3BecTHO, UTO HepBasg KoCcMUYECKas CKOPOCTH paBHA
7,9-10° %, Bropas — 1,12-10* %, a Tpersa — 1,667-10* .
BripasuTe 9TH CKOPOCTM B KMJIOMETPAX B CEKYHAY W 3aTUIIUTE
[IOJIyYEeHHBIE PE3YJIbTATHI B CTAHZAPTHOM BUJE.

2.239. Haiigure HauMeHbIIlee 3HAUEHNE BBIPAKEHUA:

a) (x —4)*+ 3; 6) (3x —1)>-8;

B) 2(x —6)?+1; r) 9(x + 5)>— 6.

2.240. Haiimure, Ipy KaKUX 3HAYEHUSAX MEPEMEHHOII MMeer
CMBICJT BBIpasKeHue:

a) x2+4x +5; 6) (2x —4): (x*-9);

B) (2x —4): (x%+ 6); r) (3x+8):(x*-x).
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2.241. [Ina pysxnun f(x) = —% + 5 mHaiigure:

a) Hyab (GyHKIKN; 0) 3HAYEHUS apryMeHTa, HPH KOTOPBIX
(GYHKIIUA IPUHUMAET TOJIOMKUTEIbHbIC 3HAUCHISI.

2.242, YupocTuTre BhIpaKeHUE:

a) (V10 +8)(V10 -8);  6) (V5 +2)".

3x-7 2y-3
4 5

2x—y_ o
5 1=y-2.

2.244. TapaHTUPOBAHHBIA MeCSYHBIN 3apabOTOK PEeKJIAMHOIO
areata — 300 p. Kakabpiii HaWleHHBINM areHTOM KJIMEHT IPUHO-
CUT €My JOIIOJHUTEJIbHBIN N0XOMd, COCTABIAONIUI 5 % OT CyMMBI
moroBopa. @upma, B KOTOpPOH paboTaeT areHT, 3aKJIOYaeT JOro-
BOPBI TOJBKO Ha cyMMbI He MeHee 250 p. BrisicHuTe, Ha KaKyio
CYMMYy B MecsAll He0OXOAUMO 3aKJIUYUThH JOTOBOPOB areHTy, UTO-
ObI ero 3apaboTok coctaBiiaa He MeHee 800 p. CKOJIBKO KJIHEH-
TOB, BaKJIOUMBIIUX NOroBop Ha 250 p., HY’KHO IIPUBJIEYDL areHTY,
uyTo0BbI 3apaboTaThk B Mecsal 850 p.?

:1’

2.243. Pemture cucrteMy ypaBHEHUH

HroroBaa camoorieHKa

Ilociie n3yuyeHUA 9TOMU IJIABBI A JTOJIMKEH:

e 3HATH OIIpeJeieHre KBaJpaTHOTO YPaBHEHUS U yMETb Pas-
JINYATDH €r0 BUIbI;

® yMeThb pelllaTh HEelOJIHbIe KBaJpaTHbLIE YPAaBHEHNST;

® yMeTh OIpPeesaATh KOJIUYEeCTBO KOPHEW KBaJApPaTHOTO ypaB-
HEHUs [0 ero JUCKPUMUHAHTY;

® 3HATHL WM YMEThb HPUMEHSTH (DOPMYJBI KOPHEH KBaIpaTHOTO
YPaBHEHUS [JIA PEIIeHusa KBAaAPAaTHBIX YPABHEHUIA;

e 3HaTh TeopeMbl Buera (IpsaMyio u 00paTHYIO);

e yMeTh HPUMEHSTHh TeopeMy Buera m obpaTHYIO eii mpu pe-
IIeHUU 3a7adY;

® 3HATHL M YMETb IIPUMEHATH (POPMYJIY PAsIOoKeHUA KBaapaT-
HOTO TpexujeHa Ha MHOKUTEJIH;

e yMeThb pelllarThb Ilejible PalOHaJIbHBIE YPABHEHUS, MCIIOJIb-
3ysl MeTO 3aMeHbI IepeMeHHOI1;

e yMeTh pelllaTh 3aJadyu C IIOMOIbI0 KBaIPATHLIX YPABHEHUM.
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A IIPOBEPAI0O CBOU 3HAHUA

1. ITosb3ysAchk ompezesieHNEM KBaJpaTHOTO yPaBHEHU:A, CPeAuU
JTaHHBIX YPaBHEHUH BLIOEPUTE KBaApATHBIE U OMPENeIuTe UX KO-
5(pPUIMeHTHI:

a) Tx*—6x+3=0; 6) 2x2—x-5=0;
B) 3x2-8=0; r) x*—6x =0;
) Tx+9=0; e) x*+2x%+15=0.

Ecthb 1 cpesu BBIOPAaHHBIX KBaJApPaTHBIX YPaBHEHHUU HEIIOJI-
HbBIe KBajapaTHbIe?

2. Haligure IMCKPUMUHAHT KBAJpPAaTHOI'O YPaBHEHUS U OIpe-
JIeJINTe YHCJIO eT0 KOPHe:

a) bx*+3x-1=0; 6) x*—2x+6=0;

B) 9x*—6x+1=0; r) x>’-x-3=0.

3. Pemture ypaBHeHUe:

a) x2—4 = 0; 6) x>°—2=0; B) 10x% + 5x = 0;
r) 3x*+1=0; m) x*—10x + 25 = 0; e) x’+x—-6=0;

x) bx®+8x—-4=0.
4. PazokuTe Ha MHOMKUTEJN KBAaAPATHBIM TPEXUJIEH:

a) x2+9x + 20; 6) —x*+4x —3;
B) 2x°—3x - 2; r) 25x%+10x + 1.
5. Haiinure, npu KakoM 3HaUEHUU NEPEMEHHON Pas3HOCTH 3HA-

|

o o X
YeHUH BBIDAKEHUII —— — U % paBHA HYJIO.

6. CopruBHLBI KJIy0 apeHayeT asa 3aja. OouH 3 HUX MMeeT
(opmy KBajgpara, a IpPyroii — IPAMOYTOJbHUKA, AJJINHA KOTOPOI'O
Ha 5 M, a mupuHAa HA 3 M 0O0JIbIIle CTOPOHLI KBajapara. VI3BecTHO,
YTO ILJIOIAAbL OSHOTO 3ajia B 1,6 pasa MeHbIIIe ILJIOINALN IPYTOoro.
Haiigure, CKOIbKO METPOB IIOTOJIOUHOrO IJIMHTYCA HEOOXOIMMO
npuobpecTy IJs PEeMOHTA ABYX 3aJI0B, 3HAS, YTO K PACUETHOMY
KOJIMYEeCTBY HYKHO 100aBUTh 10 % mIMHTyCa, UAYIIETrO B OTXOMIbI.

7. Halinure 3HaueHMEe BBIPAKEHUSA XXy — 2(X; + Xy), €CIU X; U
X, — KOpHHU ypaBHeH:Ha 4x°—6x —1=0.

8. Perntnre ypaBHeHUe, UCIIOJAbB3Ys METOJ 3aMEHbI IIepeMeHHOM’:

a) x*-11x*+10 = 0; 6) (x*—5x)°—5(x*—5x)—6 = 0;

B) 2x*+x-1)2x*+x-4)+2=0;

r) (x*-2x)*-T7(x-1*-1=0.

9. Banku A u B eXerogHo yBeJIWYMUBAIOT Ha OHO U TO JKe
YKCJIO TIPOIEHTOB CYMMY, HMEIOIIYIOCSI HA BKJAajle K MOMEHTY
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HAUMCJIEeHUs IIPOIEHTOB. B KakoMm OaHKe BBLITOLHEE PasMECTHUTDH
BKJIQJ, ecau B OaHKe A 3a mBa roza BkJajn Bospacter ¢ 2000 p.
no 2420 p., a B 6auke B 3a aBa roza BrJazn B 5000 p. BeIpacTeT
1o 5832 p.?

10. Pazosxure MHOTOUJIEH Ha MHOMXuTean 6x°+ xy —12y°.

HpaRTI/I‘{eCKaH MaTeMaTHura

1. B seTHeM CHOPTMBHOM Jiarepe ILJIOMIaAKa IJA O3J0POBU-
TeJbHBIX 3aHATHUHA HMeeT (POPMY MHOI'OYTrOJbHUKA, BAOJb KaiK-
IIOH CTOPOHBI KOTOPOT'O pas3MeIlleH CIIOPTUBHBIN TpeHaskep. Hucio
BCeX IOpPOKeK — aumaroHaJjieil mjoIagku — paBHO 54. Hatigure,

CKOJIBKO TPpEHaKepPOB PAaCIIOJIOKEHO Ha IlJIoOIIagKe.

2. HoBocenbr IIJIAaHUPYIOT % IJomaan I1ojJia B KOPHUIOO-

pe BBUIOKUTH IIuTKOW. [[na »srToro morpedyerca 450 wma-

JeHbKUX KBaapaTHbIX mauTox wuau 200 Ooxapmiux. M3BecTHO,
YTO CTOPOHA OOJIBINION IIJIUTKM HA 5 CM OOJIBIIIE CTOPOHBI Ma-
JeHbKON. Ha ocrasibHOUM YacTm IIoJia B KOPUJOpEe ILJIAaHWUPYeT-
cA TOJOXKUTL IapkeT. CKOJBKO KBaJApaTHBIX METPOB IapKeTa
noTpebyercsa?

3. IIpesupuHuMAaTe b MOJAYUYMJI KPEAUT IIOJ OIIpeAeseHHBINA
IIPOIIEHT TOJOBBIX C BO3MOXXHOCTBIO [JOCPOUHOI'O IIOTAIIEHUS

Kpeguta. Yepes rog B cUeT IOrallleHUs KpPeIuTa MNpeAIphuHU-

MaTeJab BEPHYJI % CYMMBI, KOTOPYIO OH [OOJI;KeH OBbLI OaHKy K

9TOMY BpE€MEHHU, a €eIle 4Yepe3 I'og B CUeT IIOJHOI'O IIorallleHusd

KpeauTa OpeIIpUHUMATEJL BHEC cymMmy, Ha 15,2 % 1peBbI-
MIAIONIYI0 BEJIWYUHY IIOJYyYEHHOro Kpeaura. KaKoB IIPOIEHT
TOZOBBIX II0 KPEAUTY B 9TOM OaHKE?

4. B 3aje mjs IpoOBeIeHUS COBEIA-
HUN [OBa OAWHAKOBBIX CTOJA HIPAMO-
YTOJIBHOM (hOPMBI COCTABUJIN TaK, KaK
nokasaHo Ha pucyHke 40. Ilepumerp
oOpasoBaBIeiica GuUurypol paBeH 32 M,
a IJIoIagh KajKJIOT0 IPAMOYTOJbLHUKA
paBHa 14 M2, CTyaps AJIS yYAaCTHUKOB
COBeIfaHUIl PACIOJIOKEHBI BIOJb CTO-
POH TPSAMOYTOJBbHUKOB, BBIJEJIEHHBIX
Ha PHUCYHKe KpacHbIM IiBeTOM. CKOJIB-
KO UeJIOBEK MOMKEeT OJHOBPEMEHHO Puc. 40
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Pa3MECTUTBLCA 34 CTOJAMU JJIs COBEIIAHMM, eCId Ha KA Joro CHU-
nsamniero Tpedyercsa He meunee 0,7 m?

5. B 0oTaHnuecKoM canay Oo(GOPMJIAIOT KJIYMOBI OJIS BBICTABKI
pos. JlauamadTHBI! qu3aiiHep PeIIuJ pa3sMecTUTb KYCThI Kpac-
HBIX W PO30OBBIX PO3 TaK, KaK ITOKa3aHO Ha pucyHKe 41.

o0 |00 |0 [ o0 | 0|0 |0 [ BN J o 0|0 (0|0 0
[ ] [ ] [ [ ] L] [ ]
[ ] [ ] [ ] ([ ] [ ] [ ] [ ]
[ ] [ ] [ [ ] [ ] [ ] (]
o0 |00 0 ® [ [ ] [ ] [ ]
[ ] [ ] (] [ ]

[ o0 | 0|0 |0 [ ] [ ]

[ ] [ ]

Puc. 41 o0 o 0|00 |0 0

a) 3amoJIHKUTe Ta0JIUILY.

Koanuectso
KYCTOB P03
B OJHOM DALY

KoauuecTBo KycToB
KPaCHBIX PO3
B KBajJpare

KoauuecTBo KycToB
PO30BEBIX PO3
B KBajpare

5

7

2n+1

0) OmpemenuTe, MOKET JIM YHCJIO KYCTOB KPaCHBIX PO3 OKa-
3aThCsA PABHBIM UHCJIY KYCTOB PO30OBBIX PO3 Ha OSHOU KJIyMOe.

B) Haiigure, Ha CKOJBKO UYKCJIO KYCTOB KPACHBIX PO3 OTJIU-
YyaeTcsA OT UHMCJa KYCTOB PO30OBBIX PO3 HA HATOI KJaymbe; Ha k-i

KJayMOe.
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YBJekareJdbHasd MaTeMaTHKA
Hccaemyem, o600mIaemM, mejiaeM BHIBOIBI

HeccnemoBaTensckoe 3amanue. a) Pemure KBagpaTHOE ypaBHe-
e 2x%—5x+ 3 =0. IlomeHsiiTe MecTaMu KO9(D(DUIUEHTH ¢ 1
C W peIuTe MOJYyUYeHHOe KBaJpaTHoe ypaBHeHme. KaK CBA3aHBI
MeXKIy co00ii KOPDHU 9TUX yPaBHEHUII?

0) okaskure, 4TO €CJaU X; U Xy — KOPHU KBaJAPaTHOrO ypaB-

HeHuA ax’+bx+c=0(a # 0, ¢ #0), To xl u % — KODHHU KBaj-
1 2
parHOro ypaBHeHua cx>+bx+a=0 (a # 0, ¢ = 0).

B) BreisicHuTe, KaKasa B3aMMOCBA3b CYIIIECTBYET MEXKIY KOPHSA-
MH KBaJpaTHBIX ypaBHeHHH ax’+bx+c¢ =0 u ax’—bx+c =0.
ChopmynupyiiTe 0000IIIEHHBINI Pe3yJbTaT M COCTaBbTE 3aJaHUA
Ha IPUMeHeHUe 3TOTO pe3yJbTara.

r) [Ipensosxure APy3bAM PEIIUTH 9TU 3aJaHU.

ToroBuMca K oaumMnuamam*

1. Perure ypaBrenue x°+ 5y’ —4xy — 6y +9 = 0.

2. ITyetsb f(x) — KBagpaTHBIM TpexuJjeH. VI3BecTHO, UTO ypas-
HeHnue f(x)=2-2x uMeeT eIWHCTBEHHOE peIlleHne W ypaBHEHUe
f(x) = x — 1 Tak:Ke MMeeT eMUHCTBEHHOE pelteHue. [[okaKkuTe, 4TO
ypaBuenue f(x) = 0 He mMeeT pelleHuii.

3. KpazpaTHelii TpexuneH ax’+bx+c He WMeeT KOpHeidl u
a+b+c>0. Hafizure 3HaK Kos(pPuiireHTa c.

“IIo marepuaiaM caiita www.problems.ru.
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KBAAPATUYHAA ®YHKUUA

§ 13. KBagparnunasa (pyHKIIUSA U €e CBOICTBA

3.1. IlpeacraBbTe BhIpasKkeHUe B BUEe MHOTOUJIEHA:

a) 5(x —1)(x —4); 06) —2(x—4)(x + 2);

B) (x —1,5)% - 2,5; r) 2(x - 1)*+ 3.

3.2. Haiigure KoopamHATBHI TOUEK IlepeceueHus Tpaduira
(DYyHKIIU C OChbIO abCI[UCC U OCBIO OPJUHAT:

a) y=4x-15; 0) y=—x+5.

3.3. Haiinure:

a) HamboJIbIee 3HAUeHNe BhipaskeHus —2(x — 1)+ 3;

6) HauMeHbIIlee 3HAUeHMe BeIpakeHns (x —1,5)%— 2,5.

@ DYHKIUY TTO3BOJAIT OMUCHIBATEL IIPOIECCHI U3 PA3JIUUYHBIX
obsacTeil mayku u KusHu. Hampumep, m3MeHEeHUe BbICOTHI
IpU JBUIKEHUM TeJsa, OPOINEeHHOr'o MOJ YIJIoM K TropusoHTy (6es
yyeTa CONPOTUBJEHUA BO3AYyXa), OIUCHIBAaeTCA (QYHKIUEH

2
t .
h=-%2_ 3 + Uyt, THe vy — MOAYJb HauaJbHOII CKOpPOCTU, & — MO-

IyJb YCKOpeHus cBoOommoro mamenus. KpuBas, nsobpaskarorias
U3MeHeHNe BBICOTHI B 3aBUCHUMOCTH OT BpPEMEHU, T. €. Ipadur
mamHoOW (yHKmuum (puc. 42), HasbpIiBaeTcsa mapab6osaoir (0T
rped. TopafoA — napa — pAnoM u 6anano — Gpocaro).

TpaexTopueii Maua, OpOIIEeHHOrO 6acKeTOOJMCTOM, UJIU KO-
IIbsI, KOTOPOE METHYJI JeTK0aTJIeT, eCJU He YUUTHIBATh COITPOTHUB-
JeHne BO3AyXa, sBjsdeTcsa mapabosa (puc. 43).

n

50
40 Sesoeol

30 . et

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

NMpaBoobnagaTtenb HapoaHas acBeTa
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Puc. 43 Puc. 44

ITo mapaboJie ABMKYTCS KaIlJIX BOALI B cTpye ¢ouTaua (puc. 44).
9TO ABM)KEHUME ONMUCHIBAeTCA (POPMYJIONn y = -0,33x%— 42x.

Bce paccMoTpeHHBIE ITPOIECCHI OMUCHIBAIOTCA (DYHKIIUAMU BUAA
y = ax®+ bx + ¢, rpa@uKaMU KOTOPBIX ABJIAIOTCA HApPabOJIbL.

Onpenenenne. PyHKIIUSA BUIA y=ax2+bx+c, roe a, b u
¢ — HEeKOoTopble umcia, mnpuuem a # (0, HasplBaeTcs KBajpa-
THUYHOMU.

Hanpumep, pyarnun f(x) = 2x°—12x + 10, f(x) = —-x*+ 6x,
f(x) = x> — KBagpaTHUUHBIE.

PaccmoTrpuM cBoiicTBa KBaApaTUUHON (GYHKIIUU Y = ax’+bx+c
U c1rroco6 TMoCTpoeHusA ee rpadmKa — mapaboJbl.

Kak msBecTHO, KBaApPaTHBIN TPEXUJeH ax’+bx+ec¢, tne a#0,
MOKHO DAa3JIOKUTh Ha MHOMKUTENU, T. €. IIPEJCTABUTH B BUIE
a(x —x;)(x —x,), TOe x; U X, — €ro KOPHU.

Taksxe KBAAPATHBIH TPEXWIEH ax’+bx +cC¢ MOKHO B3amu-

b )2 _ b% —4ac

cath B BUZE ax:+bx +c = a(x+— =a(x-m)*+n,

2a 4a
e m b o _bi-dac
a T 24’ - 4a
Taxum o6pasoM, KBaAPATHUHYI0 (PYHKIUIO MOKHO 3aIlu-

caThb:
1) B Bume MHOTOUJIEHA
y= ax®+bx +c, roe a#0;
2) B BUie PA3JIOKeHUs Ha MHOKUTEIU (eCau KOPHU COOTBET-
CTBYIOIIIEr0 KBaJAPATHOT'O TPeXYJieHA CYIIIEeCTBYIOT)
y=alx—x)(x—-x);
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3) B BUie BBIIEJIEHHOTO TIOJIHO-

®dopmbl 3anucu
ro KBajpara

) KBaJAPaTUYHON (hyHKIMH
y=alx-—my+n. y=ax’+bx+c
HaanMepu, dopmbr  3amucu 5= 1 — ) — )
KBaJApaTUvYHOU PyHKIIUN )
y = 4x® — 24x + 20 y=alx-m)+n

e y=4x*>-24x+20 — B BUJe MHOTOUJIEHA;

e y=4(x —1)(x —5) — B BuIe PasJIOKEeHUA HA MHOKUTEJIN;
o y=4(x - 3)? — 16 — B Bu/e BBIEJIEHHOTO [IOJIHOTO KBAAPATA.

g mcciieqoBaHUA CBOMCTB KBaJAPAaTUYHONW (PYHKIIUU W TIO-
cTpoeHusi ee rpaduKa OygeM WCIIOJH30BAaTh Pal3MUHble (HOPMBI
ee 3aIuCH.

CpoiicTBa KBaJpaTHUHOH GyHKIUHU Y =ax®+bx +c

1. O6aacTs onpenexenns pynxmun. Tax Kax ax’+bx +c —
MHOTOYJIEH, TO 00JacThbi0 OIpeAeieHWs KBaApPaTUUYHON (QPYHK-
ouu Yy = ax®+bx +ec¢, toe a#0, ABIAIOTCA BCe AEHCTBUTEIbHBIE
yucaa, T. e. D=R. 'padpuuecku sTO O3HAUAET, UTO AJIA JIIOOOTO
3HaueHUs abcIucchl HaliIeTCs COOTBETCTBYIONIAsA TOUKA Ha Iapa-
0oe.

2. MuoskecTBO 3HaueHN pynkimun. HauGoasiiee 1 HAaMMeHb-
nree 3HaYeHMs (QPyHKIuH. [[JIg HaXO0KIeHUS MHOKeCTBa 3Haue-
HU KBaApaTUYHOU (DYHKIIMU BOCIIOJIb3yeMcdA ee (hopMoOIi 3aIrmucu
B BHJe BBIJEJEHHOrO IOJHOTO KBazpara: y = a(x —m)’+n, rme

b _ b% - 4ac
T2 " T4

Ecau a >0, To npu x=m BbeIpaskenue a(x — m)2+ n 1mpu-
HUMaeT HauMeHbIllee 3HAUeHWe, PaBHOe n. 3HAUYUT, Ha u300pa-
JKeHUU mapabojbl CYIIIeCTBYyeT TOYKa, B

KOTOPOM (PYHKIIHSA IIPUHAMAaET HAaUMEHb-
\ / Iee 3HaUYeHUWe. ITa TOUKa Ha3LIBAETCS

BEePIIMHON mapabojibl, ee KOOPAWMHATHI

% o/ b b2 — 4ac
|
1
T
]

y

5 %= e T (puc. 45).
CinenmosarennHo, ecaum a >0, TO
yas E =[y,; +o0).

Ecanm a <0, To mpu Xx = m BbIpaxke-
Puc. 45 e a(x —m)? +n TUpHHEMaeT HAMGOIb-
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1ee 3HaYeHHUe, paBHOe n. B aTom ciyuae y
Ha u300paKeHuHu NnapadoJIbl CYIIEeCTBYEeT PN
I
1
I
I
i
Xy

TOUKA, B KOTOPOH (PYHKIMA IPUHUIMAET
HamOoJIbIllee 3HaUeHWe, OHAa Hal3bIBaeT-
csA BEPIIUHON 1mapaboJibl, ee KOOPAUHATHI

__b. _ _b2—4ac
%y ==L Yy = - (puc. 46). \

CuenoBarensHo, eciu a<0, o |/ \
E = (-0c05y,]. Puc. 46

3. Hynu ¢dyuknuu. 3HaueHUsT apryMeHTa, IPU KOTOPBIX 3HA-
yeHUAa QYHKIUU Yy = ax”+bx + ¢ DaBHBI HYJIIO, ABIAIOTCA KOP-
HAMHI KBaJPATHOrO TPeXUIeHa ax’ + bx + c.

Ecam xkBagpaTHBIA TpexdyieH ax®+bx + ¢ mmeer xBa KOpHSA
X; U Xy, TO mapaboJia mepeceKaeT och abCIMCC B ABYX TOYKaX C
KoopaumHatamu (x,; 0), (xy; 0) (puc. 47).

®1 0O /xg X1 KXo

\
A / \
\

Puc. 47

Ecau KBagpaTHBIN TpexXuJeH ax®+ bx + ¢ UMeeT eLUHCTBEH-
HBIIT KOpPeHb X;, TO mapabojia UMeeT C OChbI0 abCI[MCC eTMHCTBEH-
HYIO OOIIyI0 TOUKY ¢ KoopauHatamu (x;; 0) (puc. 48).

Yy Yy
\ / T 1 N0 X
| / \\
0] X1 X / \
/ \

Puc. 48



T'naBa 3

—

6] x /

Puc. 49

Ecam KBagpaTHBIN TpexdJieH ax’+ bx + ¢ He mMeer KOpHeH,
TO 1mapaboJia He UMeeT ¢ OChbl0 abciiuce obmux Touek (puc. 49).

4. Och cummverpun mapa6oasl. OCbl0 CUMMETPUU TapPabOJIBI
SABJAETCS MPAMAasd, IPOXOAAIas uepes3 BepIINHY apabosibl ma-
L
2a

CumMeTpUYHBIE YacTU IrpadmKa Ha3bIBAIOTCA BETBAMH Iapa-
6oab1. Eciu a > 0, To BeTBU mapaboJibl HAIIpaBJIeHbI BBepX. Hcin
a < 0, To BeTBU mapaboJibl HampaBJeHbl BHU3 (puc. 50).

paJjijieJIbHO OCH OpAMHAT. ypaBHeHI/Ie OCH CUMMETPpHUH X = —

a?>( Y a<( y
\
\ / )
\ / /
\ / s \
0 |*s o) \| | x
\ JARE: / \
\ / / \
|/

Puc. 50

Yro6sl moCTpOUTHh Trpaurk KBAAPATHUYHONH (QYHKINH
f(x) = ax®+ bx + ¢, rae a #0, Hy:KHO:

O Omnpepenurs Hanpasaenue | IlocTpoliTe rpaduk QyHKIMT

BeTBel mapaboJIbl. fx)=x*—4x +3
(Ecau a > 0, To BeTBU mapa-
60JILI HAIIpaBJIEHELI BBEPX. ® a=1>0, smaunr, Ber-

Ecsu a < 0, To BeTBU mapabo- | B 1apabosbl HaNpaBJIeHbI
JIBI HAIpaBJeHbl BHUS.) BBEPX.
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©@ OmnpenenuTh KOOPAMHATHI
BEPINUHBI TapaboJIbI:

-_b - f(_b
%= Y f( 2a>
ITocTpouTs BepHINHY mapado-

JbI U OCh CUMMETPHUHU IIapa-

Gobl x = —-2-

2a°
® HalitTu By QyHKINUH,
ecJiu OHU eCTb, U OTMETHUTH
ux Ha ocm abciiuce.

@ OmupenenuTb TOUKY Iepe-
ceueHUs IMapabOJBl C OCHIO
OpAMHAT.

(Eciu x=0, 1o 3HaueHwme
dyarnuu f(x)=ax® +bx+c
paBHoO c.)

IlocTpouTh TOUKY C KOOPAU-
Hatamu (0; ¢) U TOURy, en
CUMMETPAYHYI0 OTHOCHUTEJb-

o b
HO IpAMOH X =——.
p 2a
(® CoeguHUB OTMeUeHHBIE
TOYKHU IIJIABHOM JIMHHUEH, II0-

CTPOUTH I'paPuK QPyHKIIUHU.

@ x,=--% =2
y,=2°-4-2+3=-1.

Bepiuuoit mapaboJibl ABJISA-
eTcs TOUKa C KOOpAMHATAMU
(2; —1). Ocwi0o cumMMeTpuuU
mapabosbl ABJSETCA IPAMad
x=2.

ITocTpoum umx Ha KOOpAUHAT-
HOM IIJIOCKOCTH.

Ay
‘o
-3-2-1 | 1 34 5x
—1
—2
-3
® x*-4x+3=0;
D=16-4-1-3=4,
4+2 4-2
X =— =3, x2=T=1.

OrmeruM Hyau (QYHKIUN Ha
ocu abcIiucce.

Y

=N Qs

|
)

|
Do

|
"—‘

—_

|
[\

w

@ Ecau x=0, 0o y=3.

ITapabosa 1mepecekaeT oOCb
OpAWMHAT B TOYKE C KOOp-
muaaramu (0; 3). Touxra c




T'naBa 3

kKoopamHatamu (4; 3) cum-
MeTpUYHA €W OTHOCUTEJIHHO
OCU CUMMETPUU ITapaboJIbl.
OTMeTUM 9TH TOUKH.
Yy
4
3
2
1
-3-2-10| 1 34 5%
-1
® 4\ y I
3
2
W\ /
-3-2-10| 1 3 45X
-1
@ KoopauuaTsl BepmmHbI Napa6osisl
OnpegennTe KOOPAMHATEI a) Ecan KBaJpaTUUYHAaI
BePIINHBI Iapab0JIbI: (pyHKIUA 3anucaHa B (op-
_ 2
a) y=3(x—1,2)2—5; Me y=a(x-m)’+n, TO
X, =m =n. JIs HK-
6) y = (2x - 3)(x - 1); » = Yy fust -y

oum y = 3(x - 1,.‘2)2 -5 moay-

unM x, = 1,2; y, = 5.

0) 3amuineM KBaIpaTHUUHYIO

(OYHKIIUIO B BUe MHOTOYJIeHA
(2x-38)(x—1)=2x*-5x+3.

Haiigem abciimccy  BepIim-

B) y = —2x°+ 4x - 2.

HBl 1napaboiabl: X, =— —zba =
-5 5

=—_—2 =", Jlisa HAXOXKJEeHUS
2:2 4 A A

OpAMHATHI BEPIITUHBI ITapadoJIbl
MOJKHO BOCIIOJIB30BaThCA (POp-

Myﬂoﬁ y = —M’ Torﬂa
B 4a
_ (-5Y-4-2-3 1
B=""y T %

NMpaBoobnagaTtenb HapoaHas acBeTa
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OpauHaTy BepIIWHBI Imapabo-
JBI MOJKHO TaKiKe HAWTH, IIOJI-
CTaBUB HalIeHHOe 3HAUYeHUe
a0cIuCChI BEPIITUHBI B POPMYTY
GOyHKIIUN:

y, = .(§2_5.%+3:_

Hamuo6oabinee

1 HaMMEHbIIIee

3HaYeHHA KBAAPATHIHON (PyHKIMHU

Haiimure mauboabliiee (Hau-
MeHbIllee) 3HaueHue (YHK-
187070

a) y = 3(x - 1,2)* - 5;
6) y=(2x - 3)(x — 1);
B) y = —2x°+ 4x — 2.

a) Taxk xaxk a=3 > 0, To pyHK-
nusd OPUHUMAET HauMeHbIIee
3HauUeHWe, PaBHOE OpJamHaTe
BepIINHBI HapaboJibl, T. €. Hau-
MeHbIIIee 3HauYeHue HJaHHOH
dbysxnun paBHoO y, = —H.

0) Taxk xax a=2 > 0, To pyHK-
s IPUHUMAET HanMeHbIIIee
3HaUeHUe, paBHOE OpJAWHA-
Te BepHIuHBI mapabosbl. Ilo-
CKOJIbBKY BepIlIMHA MHapadoJIbl

nuMeeT KOOPAUHATHI (g; —%),

TO HawWMeHbIllee 3HAUEHUe

IaHHOUW  (QPYHKIMH  PAaBHO
_ 1

yB - _g'

B) Tak wxak a=-2<0, TO

GyHKIIUS TpPpUHUMAET HaU-

Oosblllee 3HAUYeHWE, pPaBHOE

opAMHATEe BEPINIWHBI Mmapabdo-
gbel. OpauHaTa BEPIIWHBI IIa-
paboJibl paBHa HYJIIO, 3HAYUUT,
HamOoJIbIllee 3HAUeHNe [JaH-
HOi (yEKnum paBHO Yy, = 0.
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MHokecTBO 3HAUYEHUH KBaAPATHUYHON (DYHKIIMHI

Haiimure MHOKecTBO 3Haue-
HUU KBaIpPaTUUYHOH (PYHK-
1187078

a) y = 3(x - 1,2)* - 5;
0) y=(2x — 3)(x — 1);
B) y = —2x*+4x — 2.

a) Tak wak a=3>0, TO
E =[y,; +0). ITockombKy
Yy, = -5, 10 E =[-5;+00).

6) Tak kKax a=2>0, TO

E =ly,;+0). ITockombKy
__1 _|_1.

Y, = S’TOE [ 8,+OO).

B) Tak xak a=-2<0, TO

E =(-o00; y,]. ITockoabKy

y, =0, To E =(-00;0].

Touku nepeceueHusn rpadura GyHKIUN C OCIMU KOOPIUHAT

Haiigure KoopamuHATHI TOUEK
mepeceueHusA rpa)uKa KBaj-
paTUYHON (PYHKIIUHU C OCAMU
KOOpAUHAT:

a) f(x)=—(x-1,2)%+ 25;

0) h(x) =2(x—1)(x +4);

B) p(x)=-2x"+4x - 2.

a) Jlnsa omnpemeneHUA KO-
opAMHAT TOUeK Iepecede-
HUA rpapura PYyHKOUN
f(x)=—(x-1,2)>+25 ¢ ocbio
abcmucc HalgeM HYJU 3STOI
(byHKIIMU, T. €. PEIIuM ypaB-
nHernme —(x —1,2)2+ 25 =0:
(x-1,2+5)(x-1,2-5)=0;
(x+3,8)(x-6,2) =0
{x =6,2,

=

x =-3,8.
HUS KOOPAWMHAT TOYKHU TIIe-
peceuenusi rpaurKa C OCbHIO
opAuMHAT HalgeM 3HaUueHUe
¢dyuxnuu npu x=0 u 1o-
ayuum f(0)=—(0-1,2)%+ 25 =
=-1,44+25=23,56.
Omsem: (6,2; 0); (-3,8; 0);
(0; 23,56).
06) Haiimem w#Hyaum QyHKIUN
h(x)=2(x—-1)(x +4). Uc-
MOJIb3YeM CBOIICTBO O paBeH-
CTBe TPOU3BEAEHUS HYJIIO U T10-
x-1=0, |x=1,
x+4=0; |x=-4.

Hna ompenee-

JYYUM: {




Kragparnunas pyErmusa

h(0)=2(0-1)(0+4)=-8.
Omeem: (1;0); (—4; 0); (0; -8).
B) -2x%+4x-2=0,
x*-2x+1=0, (x-1)*=0,x=1.
p(0) =-2.

Omeem: (1; 0); (0; -2).

IIocTpoenue rpaduka KBagpaTHIHON (QyHKIMHU

ITocTpoiiTe rpadpuk GpyHKIUNT
y=-2x"+7x-3.

@® a=-2<0, 3HAUWUT, BETBU
mapabosibl HalpaBJeHbl BHUS.

@ KoopzuHAaTbI BEPILIUHEI
napaboJIbl:
T T 9. (T
LT T Ty YT 2 (4) +
.7 _g_g1
+ 7 4 3 =3 3

Och cuMmMeTpum mapadboabl —
npaMas X = 1%.

® Touku mepecedeHHUs Tpa-
¢dukra c ocbro adbciuce:

2x2-Tx+3=0; D =25,
x,=3; x, = %; (3; 0); (% 0).

@ Touka IepecedeHUsA TIpa-
¢duka ¢ ocbio opauHaT: x =0,
y=-3. Touka (3,5; —3) cum-
metpuuna Touke (0; —3) or-
HOCUTEJBHO OCU CHUMMETDPUN
napaboJIbl.

® Ilocrpoum rpadpur QyHK-
mun y = -2x°+Tx - 3.

=N W
~—

4 X

\

|
\
|

I [ 1=
2w N ~O
— ]

NMpaBoobnagaTtenb HapoaHas acBeTa
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IToctpoiiTe rpadpur pyHKITINI
y=(x-3)7°-4.

@ a=1>0, 3HauuT, BETBU IIa-
paboJibl HAallpaBJIeHbl BBEPX.

©@ KoopauHAaThI BEPIIIUHBI
napaboJIbl:
x, =3, y, =—4.

Och cuMMeTpuu TapadboIbl —
npaMaa x = 3.

@ Touku mepecedyeHus rpa-
¢uka c ochio aberucc:
(x—8)P°-4=0;
(x-3+2)(x-3-2)=0;

(x —1)(x—5) = 0;

x;, =1; x5, =5;(1;0); (55 0).
@ TIpu x=0
y=(0-3°-4=9-4=5.
I'padpux ¢ysKIME 1Epece-
KaeT OCh OPAMHAT B TOYKE
(0; 5). Toura (6; 5) cummer-
puuta Touke (0; 5) oTHOCHUTEB-
HO OCH CUMMETpUU mnapaboJibl.
® Ilocrpoum rpadukr QyHK-
mun y = (x — 3)° - 4.

y

(94

N W B

~
—~——

\
\
\
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iR
o)
=
s
K

[
[V

[
e

ITocTpoiiTe rpadur GyHKIIIT
y=0,5x%—2.

@ a=0,5>0, 3HaAuuT, BETBU
napabosbl HaIpaBJeHbl BBepX.
@ KoopmuHATHI BepIINHEI
mapaboJibl: X, = —% =0;

y, =0,5-0°-2=-2,

NMpaBoobnagaTtenb HapoaHas acBeTa




Kragparnunas pyErmusa

Ocbi0 cuMMeTpuUu IapadoJIbl
ABJsgercsa npamad x =0, T. e.
OCb OpAHMHAT.

® Toukum mepecedyeHus rpa-
¢uka c ocbio abcruce:

0,5x> -2=0, x*-4=0,

x, =25 x,=-2;(2;0); (-2;0).
@ Touka mepecedeHHUsS TIpa-
¢ura c ocbro opauHar (0; —2).
® HaiimeM KOOpAMHATHI He-
CKOJIBKUX AJOIIOJITHUTEJIbHBIX
Touek: (4; 6); (—4; 6). Ilo-

cTpouM rpapur (QyHKIUN
y= 0,5x%— 2.
. Yy
\ i /
\ /
\ /
\ 5 /
\ 1/
0]
-4-8 N\-1 1/2 3 4x
=1 /
777)%47777

IToctpoiiTe rpaduk GpyHKIIINT
y = —4x°

@ a=-4<0, 3HAUUT, BETBU
mapaboJIel HaIIpaBJIeHbl BHUS.

©@ KoopauHaTh BEPIITUHBI
napaboJibl:
__0 _po.
X, =——g 0;
y, =—4-(0)*=0.
Och cuMMeTpum IMmapabdoJIbI

x=0 — och OpAUWHAT.

® Hyuau QpyHKIUN:

—4x*=0, x=0.

@ Touka mnepecedeHHs TIpa-
dukra c oceio opaunat (0; 0).

NMpaBoobnagaTtenb HapoaHas acBeTa
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® HaiigeM KOOpAMHATHI He-
CKOJIBKUX JOMOJHUTEJIbHBIX
Touek: (1; -4); (-1; -4);
(0,5; -1); (-0,5; —1). ITocTpo-
uM rpadur QYHKIUHT y = —4x°.
Y
(0]

[o\
[\

1. Kakas w3 ciaenayomux (GyHKIWH He ABIAETCA KBAJPATHIHOMN:
a) f(x)=(8x —2)+ (bx + 4); 6) g(x) =(3x+ 1)(5x + 4);
B) h(x)=Tx?—-8x+1?

2. Mausr  Tpum yERIunm: f(x)=2x>+4x-6; gx)=2x+12?-8 wu
h(x)=2(x - 1)(x + 3). Bepuo miu, uto f, g, h — Tpu HPOPMBI 3aUCU OLHON U

TOH Ke (PyHKIUu?

3.4. Tlonpayscek ompenmeseHreM KBaapaTUYHON (GYHKIIUM, U3
ITaHHBIX (QYHKIUI BBIOEPUTE KBaApaTUUHBIE:

a) y=-x>+T7x-2; 6) y = bx®+ x; B) y = -2x%+9;

) y=-x+7; m) y=5x% e) y=x°+3x%.

3.5. [lna KasKaoi M3 KBaJAPATUUHBLIX (DYHKIIUHN OIpPENeJuTe, B
KaKoil (hopMe OHa 3amucaHa:

a) f(x)=5x—3x+2; 6) f(x) = (x+1)(x—5);

B) f(x)=T7(x—2)*+8; 1) f(x)=-2x*+T7x-1;

m) f(x) =(9—x)(3x + 4); e) f(x) = —4(x +1)*-5.

3.6. BribepuTe ypaBHeHUA mapabo0J, BETBU KOTOPBLIX HAIIPaB-
JIeHbI BHUS3:

a) y=3x"—x-2; 6) y=-2x>+4x-1;
B) y = —x%+10x; r)y=9-x%
1) y=0,1x%; e) y=4x>—1.

IlpugymaiiTe HECKOJBKO NIpMMEPOB (GYHKIUI, TrpaduKamMu
KOTOPBIX SABJSIOTCSA NapaboJibl, BeTBM KOTOPBIX HaAIIPaBJIE€HBI
BBEpPX.



Kragparnunas pyErmusa

3.7. OnpenenuTe, KakKUM IapabojaM IPUHAIIEKUT TOUKA C
KoopauHaramu (1; 4):

a) y=x"-x-4; 6) y = -3(x +1)>+16;

B) ¥y = (x — 2)(x - 5); r)y=-x*+3.

3.8. lna xBagpaTuuyHON QYHKINH, 3aJaHHON (OPMYJIOH
f(x) = x%—5x + 1, maiigure:

a) f(1); 0) f(-3); B) f(0).

3.9. Jlna xeaaparuuHoi GysKIuu g(x)=-0,25x>+ 3 cpaBHUTe:

a) g(-2) u g(4); 6) g(-0,5) u g£(0,5);

B) ¢-2v3) u g(V6); 1 gl-2V5) u g(25).

3.10. Ina xBagpaTwuHOii GyHKIuUHN f(x) = x° - 4x + 9 HaiignuTe
3HAUEHUS apryMeHTa, IPU KOTOPBIX:

a) f(x)=19; 6) f(x)=6; B) f(x) =21.

3.11. OmpepennTe, CYyIIeCTBYIOT JU 3HAYEHU apryMeHTa, IPH
KOTOPBIX KBaApaTuuyHasa QyHKIIUA:

a) y= x®— 4x + 7 npUHUMAaeT sHaueHHUe, PaBHOe 4;

0) y = —2x%+ 6 mpuHEMaeT 3HaueHMe, paBHOE 9;

B) y = 5x%— x + 1 npuHUMaeT 3HaueHue, paBHOe 1.

3.12. [ly1a mapaboJ, n300paskeHHbIX Ha PUCYHKe 51, 3anuImnuTe:

y
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a) HampaBJieHWe BeTBeil; 6) KOOpAMHATHI BEPINHWHBI; B) ypaBs-
HeHMe OCH CUMMeTPHUHU; T') HauboJiblliee (HaMeHbIllee) 3HAUEHUE;
) MHOYKECTBO 3HAUYECHUI.

3.13. OmpegenuTe HampaBJieHHe BeTBeil M KOOPAMHATEI Bep-
IIMHBI IapPabOJIbI:

a) y=(x—-2)7°%+3; 6) y = 4(x+1)*-6;
B) y = —(x-5)°-8; ) y=-T(x+9)%
m) y = 2x°+5; e) y = -8x”.

3.14. IlpugymaiiTe o ABa MpUMepa ypaBHeHU# mapaboJi, Bep-
IMIUHAMY KOTOPBIX ABJISIOTCS TOUKU:

a) (3;8); 6) (-8;—6); B) (0; - 3); r) (5;0).

3.15. I'padur dysrmun f(x)=a(x—-m)’+n
us3obpaskeH Ha pucyHke 52. ITonbsysachk rpadu-
KOM, HaliguTe a, m u n. 3aOuiInTe QPyHKIIIO
y = f(x) B Bume MHOTroYJIeHA.

y

3.16. Haiigure KoopamHATHI BEPIIHUHBI I1a-
/ \\ paboJIbl M 3AIUIINTE YPABHEHUE €€ OCH CHUM-

ERRAE MeTpPHUU:
a) y=2x2—4x+1; 0) y = 2x* + 4x;
B) y=-0,5x"—4x +1; ) y=-x*+4x-1.

= N W o Ot
~~
—

Q

[\

Puc. 52 3.17. Ompenenure, B KaKOW KOOPAMHATHON
YeTBEePTH HAXOAUTCS BEPIIMHA IIapabOJIbL:

a) f(x):x2—6x+7; 0) f(x):—2x2+8x—1;

B) f(x) = 4x*+ 4x - b; r) f(x) = -3x%-12x.

3amnuinuTe ypaBHeHNE OCH CUMMETDPHUU AJIA KasKJ0M 1apaboJIbl.
3.18. 3anumure KBagpaTuuHyio GQYHKIHD Y= (x—4)(x+ 2)

B BHJle MHOTOUJIEHA W HaNAWTEe OPAWHATY BEPIIUHBI HapaboJibl,
ABJIAONIECA Ipad)MKOM JaHHOU (DYHKIIUU.

3.19. Haiimure HauMeHbIllee (HamOOJIbITlee) 3HAUCHNE (DYHKITHU:

a) y=(x—-8)°+09; 6) y = —4(x +1)*+5;
B) y =2x> —6x +4; r) y=-x+4x-3;
1) y=(x+8)(x—4); e) y =-3(x —1)(x +5).

3.20. IIpuaymaiiTe o mABa MpuMepa KBaAPATHUYHBIX (DYHKITHIA:
a) HAUMEHbBIIINM 3HAUEHNEM KOTOPBIX SBJIAETCS YUCJO T;
0) HauOOJBINTUM 3HAUEHUEM KOTOPBIX SABJISETCS umcyao 15.



KBagparuunas pyHKIUA

3.21. Haiigure 001acTh OIpeAeIeHNsI I MHOXKECTBO 3HAUEHMI
QYHKIIUA:

a) f(x)=T(x+6)°-1; 6) f(x)=—(x—-4)"+2;
B) f(x)=x%+4x—1; r) f(x)=-3x*+6x —4;
m) f(x)=—(x-6)(x+2); e) f(x)=2(x +4)(x +8).

3.22. OmpenennTe KOOPAMHATHI TOUYEK, B KOTOPBIX Tpadui
(byHKIIUM TepeceKaeT OCU KOOPAMHAT:

a) y = (x—8)(x+3); 6) y = -2x%+b5x — 2;

B) y = (x+T7)°—4; r) y=x2-09.

3.23. Cpenu KBagpaTUUHBIX (DYHKIIUN BbIOEpUTE (DYHKIIUM,
He mMeIoIIre HYJIeHn:

a) y = (x+1)(x - 6); 6) y=x>+x+3;

B) y=—(x-5)°+1; r) y = x°+4.

3.24. TlocrpoiiTe rpapuK KBagpaTUUHON (QYHKIIIN:
a) y=x"-2x-8; 6) y=—x>+b5x—6;
B) y = 2x°— 8x + 6; r)y:%x2—3x+2,5.

3.25. IlocTpoiiTe rpaduK KBaApaTUYHOU QYHKIIUU U HAWIUTE
MHOKeCTBO ee 3HaUYeHUI:

a) f(x) = x* - 6x; 6) f(x) =—x"+9;

B) f(x)=2x"—4x+9; r) f(x) = -3x2%.

3.26. IlocTpoiiTe rpapuK KBagApPaTUUHON (QYHKIIIN:
a)y=(x—1)2—4; 6)y=—2(x+3)2+8;
B) ¥ = (x - 5)(x +1); ) y=-1(x+3)x-T).

MOJKHO JIX OIIPeAeINThL OCh CUMMETPHHU I1apaboJibl, He BBIIIOJI-
Hsis TIoCcTpoeHus rpadura?

3.27. B ogHOI cucTeMe KOOPAWHAT MOCTPOIiTEe rpaduKu PyHK-

nuit y = x%; y = 2x%; y:%xz; y=-x°.

Y
IIpoananusupyiiTe MHOJyUYEeHHBIE pe3yJIbTa- R
THI U CHeJIAJiTe BLIBOI. °
3.28. Ha pucyuke 53 msobpakeH rpadur / \
onHOMN 13 (HYHKIIWII: o 1 X
a) y=—x"—2x+2; 6) y=—x" +2x+3;
B) y=—x°+x+2; r) y=—x"+2x+2. / \\

Ompepennre, Kakasa (PYyHKIUA n300paskeHa
Ha pucyHke. O0bscHITE CBOII BLIOOD. Puc. 53
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[uiy

/ \
\

Puc. 54 \

3.29. IlocTpoiiTe rpaduk KBagpaTUYHON (PYHKIIUU M BBHIACHU-
Te, CKOJIbKO KOpHEeH uMmeeT ypaBHeHuUe f(x)=2:

a) f(x)=x*-8x+7; 6) f(x)=—-4x*+8x - 3;
B) f(x) = x*+4x + 6; 1) f(x) = —x*+ 4x;
m f(x) = (x - 3)%; e) f(x)=—-x"+2x-1.

3.30. T'papur Gyurmuu f(x) = ax®+bx +c wnsobpakeH Ha
pucyake 54. ITonbsysicsk rpaduKoM:

a) ompemenute f(0); f(-1); f(-2); 0) matigute a; b u c.

3.31. lyna toro uTobbl OOHECTHM M3TOPOABI0 MPAMOYTOJBHBIN
YYacTOK IJIs IMIOCAIKHU OBOIeli, ObLI0 KyIieHo 24 M cerku. Ilio-
Iagb ydacTka S sABiasdeTcss (GYHKIMEH OT IJIUHBI OJHON M3 ero
CcTOpPOH Xx. 3ajaiiTe oTy QyHKIIUIO (popmysoi. Haligure, mpu Ka-
KOM B3HAUYeHHM apryMeHTa (QYHKIUA IPUHHMAaeT HauboJbIliee
3HAUeHue.

3.32. Ha pucyuke 55 msobpakeH rpapuk KBagpaTUUHONH (PYyHK-
oum y = 0,5x% - 2x — 2,5. OmpezneiuTe KOOPAUHATHI TOueK A; B;

a) y=x"-6x+buy=-x+1;

6) y=x"-4 my=-x+2;

B) y=-x"+4x-5 u y=-2.

C. IIpoBephpTe IOTyUYEHHBIE pPE3YJIb-
Puc. 55 TaThI.

y o C; D; E.
! 3.33. IloctpoiiTe rpadpuru (GyHK-
X ol U HAWUAWTE KOOPAWHATHI TOUYEK
; IepeceueHns 9TUX IpadUKOB:
A\ o] b x P pad
L
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Puc. 56

3.34. Omnpenenute, rpaduKa Kakoi M3 JaHHBIX QYHKIIUI HET
Ha pUCyHKe 56:

a) y=x"-38; 6) y =—(x+6)°+T;
B) y = (x - 5)%; N y=-(x-6+T;
my=-x"+8.

3.35. Ilocrpoiite rpapuKu KBaJApaTUYHBIX GyHRITII
f(x)=-2(x-1*+2 u g(x)=(x+3)*-4. Ompezenure, UMeIOT
Ju mapaboJibl o0Iue Touku. MOKHO JI 9TO OIPEeIeNTh, He BbI-
MIOJIHSSA ITOCTPOoeHus: rpaduros?

3.36. Ha pucynxe 57 u300pa’KkeHbI

Yy
rpabpurkn  QyHEImi f(x) = 3x2+24x+¢ \\ I’ jg’)
u g(x)=-x2+bx—18. Ilonbsyscy pan- | | :
HBIMHU PHCYHKAa: a) HalgumTe uuciaa b u c; | | )
0) ompexesiuTe 00Illee CBOMCTBO MJIS ABYX —6 115-4-3/-2 _Ol *
mapaboJt; B) perruTe rpauuecKy ypaBHEHUE \ / 2
f(x) = g(x). =3
3.37. Haiigure, mpum KakKoM B3HaUYeHUU [N\ _‘f
yucaa b rpaduru QyHKIuH y=-3x+b u :g
y=(x—-3)(x—-T) mepecekarTcsi B TOUKe,

HpI/IHaI[JIeJ‘RaIlIeﬁ oCcu opaAuHAaT. Puc. 57

NMpaBoobnagaTtenb HapoaHas acBeTa



T'naBa 3

3.38. Ompenmenure, mpu KaKHUX
3HAUEHUAX M U N BepllIuHa mapado-
aBl Y = a(x — m)? + n: a) mpuHAaAIe-
JKUT OCU OpAMHAT; 0) IPUHAIICKUT
ocu a0cIiyce; B) HAXOAUTCA B Haua-
Jie KOOPAMHAT.

3.39. Bo Bpema mTpadmHo-
ro Opocka B Oackerbojie MAY
HaxoauicA mpuMepHo B 4,60 M OT IleHTpa KOpP3WHBI, PAacCIo-
JOKeHHOW Ha BbIcOTe 3,05 M or mosna. Urpox Opocua mMsau
OT YypOBHA ILje4Y, a 9TO nOpubamsureabHo 1,65 M oT mosaa
(puc. 58). Ilpenmosiaraercs, YTO KPWUBOM, OIIMCAHHOW B IIPO-
CTPaHCTBe MAUOM, ABIdeTcA mapabona y=-0,5x%+1,95x + 1,65,
Te X — PAcCTOsHWE II0 TOPU3OHTAJJIU OT UT'POKA [0 MAYa, Y —
BBICOTA, HA KOTOPOHM HaxoauTcsa MAY. MOKHO JU yTBEPKIaTh,
YTO UTPOK CyMeJ 3a0pOCUTh Ms4 B Kopauny? Kakasa MakcuMasb-
Has BBICOTA JOCTUTHYTA MAUOM?

Puc. 58

3.40. Ha pucynke 59 wusoOpaxkenbl rpaduru mapadbos
y=ax2+bx+c. Omnpenenute 3HaKu Ko3(ppUIMEHTOB a, b u c,
3HAK MUCKPUMUHAHTA COOTBETCTBYIOIIEr0 KBAAPATHOI'O TpexXduJe-
HA ax’+bx + ¢ [nA KasKIoi us napaboJ.

a) Y 6) y

\

T~

.
®

Puc. 59



KBagparuunas pyHKIUA

3.41. NlzobpasuTe cxeMaTH4YeCcKM TpaduK KBagpaTUUIHOMN
dyHKIUU y = ax® +bx + ¢, ecan:

a) a>0,c>0,D>0, -2 <0; 6)a<0, D=0,-2L>0;
2a 2a

B) a>0, D<0, -2 <0; r) a<0,D>0,-2 >0,
2a 2a

rae D — IMCKPUMUHAHT KBajpATHOIO TPEXUJEHA ax’+ bx + c.

3.42. Hanigure abciuccy BepIIMHBI MapadoJbl, €CJIi M3BECT-
HO, 4TO HyIaMu QyHKIuu f(x)=ax’+bx+c, roe a#0, aBisa-
IOTCA YMCJIA:

a) -11 u 13; 6) -3+ 25 u 25— 2.5.

3.43. Tpaduk KBaApaTUUHOH QYHKINN Y = —Xx° + 8X + ¢ IPOXO-
nut uepeld Touky A(9; 0). Haiigure: a) KoopArHATHI BEPIIUHBI I1a-
paboJibl; 0) OCh CUMMETPHIU HapaboJibl; B) HauboJIbIllee 3HAUEHIE
byHKIIUY; T) HYJIU QYHKIINN.

3.44. Haiimure, mpu KakKuxX 3HAUEHUAX C rpaduK KBaJpaTHU-
HO#t pyHKIUK y = x° + 10x + ¢: a) UMeeT ¢ OChIO aOCIICC TOIBKO
omHy OOIIyI0 TOUKY; 0) mepecekaeT och opauHar B Touke A(0Q; —7);
B) IIPOXOAUT Uepe3 Hayuas0O KOOPAUWHAT; T) He MMeeT C OCbio abc-
IIYICC OOIIUX TOUEK.

3.45. T'papur kBampaTuuHOi QyHKIHEI f(x)=2x>+bx +4
npoxoauT uepes TouKy B(-1; —12). Haiigure: a) KoopauHATBI
BEPIIUHBI Mapabosibl; 0) OCh CUMMETPUU TapaboJibl; B) MHOKECT-
BO 3HAUYEHWHN (PYHKIIWU; T) HYJIU PYHKIIUH.

3.46. Hatigure, mpy KaKUX 3HaUueHUAX b rpaduk KBaapaTUy-
HOM QyHKIMK Y = —x°+ bx — 9: a) UMeeT C 0ChIO abCIICC TOIBKO
OfHY OOIIYyI0 TOUKY; 0) CUMMETPHUUYEH OTHOCHUTEJIbHO OCU OPIU-
HAT; B) IE€PECEKaeT OCh a0CIIMCC B TOUYKAX, CAMMETPUUYHBIX OTHO-
CUTEJILHO TIPAMOI X = 5.

3.47*% Ha pucynke 60 m3o0pakeHn rpa- y
duxr pysrmun y=3x%+ bx + c. Ilonbsysacs
IaHHBIMM PUCYHKAa, HauguTe b u c.

3.48*%, Hynamu KBaapaTudyHON (QPyHK-
nuu y=—4x2+bx+c ABJAIOTCA 4yucaa —1 3 0 /3 >
u 3. Haiigure: a) KoopAmuHATHI BEPIITUHBI \ /
mapabosibl; 0) OChb CHUMMETPUU TapaboJIbI;
B) MHOJKECTBO 3HAUEHUI (PYHKIIUU. Puc. 60
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3.49*%, Tlpamas x =2 sBJsSeTCA OCbI0 CHIMMETPHUU IIapabOoJIbl
f(x)=—x?+ (@®> + 4)x + 2. HaifizuTe KOOpAMHATHI BEPIIMHBLI IIapa-

00JIBI.
S @ S

3.50. Bribepure (QyHKIUHN, rpapuKaMy KOTOPBIX SABJISIOTCS
mapaboJibl, BETBU KOTOPBLIX HAIIPABJIEHBI BBEPX:

a)y:5x2—x+2; 0) y=5x-1;

B) y = -x>+12; r) y=9x%+x.

3.51. BpibepuTe TOUKY, IpUHALIEKAIIYIO IpaduKy KBazapa-
THYHOH GyHKIHKN y = 4x° - 3x + 1

a) (1;-1); 6) (4;-3); B) (05 -3); r) (—2;23).

3.52. KBagparuunasa  (yHKIUA damaHa  (opMyJIoi
f(x) = x* + 6x + 3. Haiinure: a) f(2); 6) f(-1); B) 3HAueHHUA apry-
MeHTa, IIPU KOTOphIX f(x)=-5.

3.53. Hailigure KOOpAMHATEI BEPIINHBI 1apad0JIbI:

a) y=(x+5)7°-4; 6) y = —2(x-8)°+1;

B) y = —x°+ 6; 1) y="7(x-1)>%

3anumiuTe 0OCh CUMMETPUM AJIA KasKI0M ITapadoJibl.

3.54. BribepuTte mapabosy, BEPITUHON KOTOPOI SBJIAETCS TOU-
Ka ¢ KoopauHaramu (—3; 5):

a) f(x)=x%—6x+14; 6) f(x)=2x*+12x + 28;

B) f(x) = —2x%—-12x —13; r) f(x)=-3x*+5.

3.55. Haiigure HamMeHbIllee (HamboObIllee) 3HAUeHNE KBaapa-
TUYHOA (PyHKITUU:

a)y:3(x+1)2—7; 6)y:—x2—6x—2;

B) y = (x — 1)(x + 3); r) y =-2x*+10.

3.56. HaiiguTre o0JiacTh OIIpeneseHUs 1 MHOKECTBO 3HAUEHUN
KBagpaTuuHON (DYHKITHUU:

a) f(x)=—-(x-5)*+8; 6) f(x)=x>-8x+3;

B) f(x)=4(x+5)(x—-"17); 1) f(x)=-x%+6x-09.

3.57. OmpepennTe KOOPAMHATHI TOUEK, B KOTOPBIX Trpadur
KBaIpaTUUHON (PYHKIMU IIepeceKaeT OCU KOOPAMHAT:

a) y = (x+2)(x - 8); 6) y=-x>+8x-T;

B) y = —(x—6)°+9; r) y=x>+1.
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3.58. IlocrpoiiTe rpadpuK KBagpaTUUYHON (PYHKI[IN:
a) y=x>—4x +3; 6) y = —x>+6x—5.

3.59. ITocrpoiiTe rpadpuk KBagpaTUUYHON PYHKIIUYU 1 HAKIHTE

MHOJKECTBO ee 3HAYEeHUH:

a) f(x) = —x° + 4x; 6) f(x) =x"-1;
B) f(x) = —x*+ 2x — b; r) f(x) = 2x%.

3.60. IlocTpoiiTe rpaduK KBaAPATUUHON QYHKIIUU:
a) y=(x+5)72-09; 0) y =—(x—-2)(x +4).
3anuInuTe ypaBHEHNE OCU CUMMETPUU KaMKIOU U3 IOJyUeH-

HBIX I1apabo.I.

3.61. IlocTpoiiTe rpaduK KBaIApaTUUYHON (PYHKI[UN:

a)y:x2—2x—8; 6)y:4x—x2;
B) y = 3x°+ 6x + 4; 1) y=—(x-2)°.

Hasa xammoi mapabosbl ompee-
JuTe, IiepeceKkaer Ju Imapabojsa rpa-
bur pyurnmum y = -9, u ecau ga, To
B CKOJIBKMX TOYKAaX.

3.62. Ha pucynke 61 wusobpaskeH
rpaduK GYHKOUU Y = —2x%+Tx+9.
OmnpemenuTe KOOpPAUHATHI TOoueK A
u B.

3.63. IlocTpoiiTe rpadumrm QyHK-
OUid W HAWUINUTE KOOPAWHATBI TOUEK
repeceueHnus 9TUX I'paUKOB:

a) y=x"-2x-8 u y = 2x - 3;

6) y=-x*+6x u y=9.

3.64. Ha pucyuxe 62 musobOparkeH
rpaduK OTHOU M3 (PYHKI[UI:

a) y= x%-3x;

6) y = x>—2x - 2;

B) y =x"~2;

r) y=x"+2x-2.

Onpenenute, rpauk Kakou (QpyHK-
muu m3o0OpakeH Ha pucyHre. O0bsc-
HUTE CBOU BBIOOP.

Puc. 62
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3.65. Tlocrpoiite rpadpurm GysRIui f(xX)=—(x+4)>+9 nu
g(x) = (x — 2)*> — 1, onpezenuTe, UMEIOT J1 HapabOJIbI OBIITIEe TOUK.

3.66. Ilpegnmpunumaressb mber or 0 o 60 usmesuii B JeHb U
CUHMTAaeT, YTO YPOBeHb 3aTpaT (B py0JIAX) Ha MPOMU3BOACTBO X U3e-
nuit 3agaerca ¢ momorbio GyEEnuE C(x) = x* — 10x + 500. ITycTs
R(x) — BBIpyYKa OT IPOJAKMW X UBJAeJUil, KamIoe M3 KOTOPBIX
crout 50 p.

a) Berpasure 3aBucumocThb R(x).

0) PaccuuraiiTe 3aTpaThl, BEIPYUYKY U IPUOBLIHL IPU HPOJAKe
20 1mBeNHbIX WU3IEeJIN.

B) JlokasKuTe, YTO BeJIUUYNHA TPUOBIIU 3aJAETCSI C IIOMOIIHIO
dyuruun B(x) = —x*+ 60x — 500.

r) HaiinuTe MaKcuMaJbHO BBITOAHOE IJIS IIPOJAKM UMCJIO H3-
TOTOBJIEHHBIX U3AEJINH.

3.67. Tourka M(2; 47) mpuHaAJIeKUT TpadUKy KBagpaTHd-
HOU QYHKOUU Y = —x%+ bx + 7. Haiignre HaubobIee 3HAUCHIE
QyHKIUN.

3.68. Ha pucynxke 63 nsobpaskes rpaduK KBaApaTUIHON PYHK-
nuu y = x° + bx + c. Iloab3ysach JaHHLIMY PUCYHKA, HaiizuTe b u c.

y

Puc. 63

3.69. Mzobpasute cxemMaTwuyecku rpaduk KBagpaTUUHOU (PYHK-
ouu Yy = ax®+ bx + ¢, ecan:

a) a>0, <0, D>0, -2 >0; 6) a>0, D=0,-2 <0;
2a 2a

B) a<0, DO, —%> 0, rme D — IUCKPUMHUHAHT KBaapar-
HOTO TpexujeHa ax’+ bx + c.
3.70% Hynamu KBagpaTUYHON (QyHKIUU Y = 3x%+bx +c saB-

JaamoTeda uncaa —4 u 5. Haiigure:

a) KOOPAUHATHI BEPIIUHBI I1apadoJIbl;
0) ochb cUMMeTpPUU ITapadoJIbl;
B) HaUMeHbIllee 3HaUeHne (PYHKIIUM.
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3.71*% IIpsmas x =1 aBaseTCsS OCbI0 CHUMMETPUU IIapaboJIbI
f(x) = 4x*+ (a® - 8)x + 2. HaiiguTe KOOPAMHATHI BEPIIMHBI IIa-

paboJIbI.
O —

3.72. IlpumenuTe (POPMYJILI COKPAIIIEHHOIO0 YMHOKEHUA 1 BbI-
482122

89%2+31%2+89-62

3.73. Haiigure 3HaueHre BBIPAYKEHUA b3 —4b2, ecau b = -2.

YHCJINTEe:

3.74. HaiinuTe 3HaUYeHNEe BbIPAKEHII:

a) ba+5b-8, ectu —a—b = 3;

6) x+1-6y, ectu —x + 6y = 8.

3.75. Yupocrure BoipaskeHue x> —2x +1 +x — 2 mpu x < 1.

3.76. [Inuua sxBaTOopa coctaBiseT okoJyo 40 076 xm. ITepese-
IUTe IJIUHY dKBaTOpa B METPHI, 3AMIUIINTE MOJYYEHHOE UKCIO B
CTaHJAPTHOM BHU/E U ONPEAeIUTE MOPAIOK UHUCTIA.

3.77. IlpencrasbTe B BUJE IIPOU3BENEHI:

a) m®+ mn?+ 13m®n + 13n?; 6) a’b®+ 5a’b — 5ab — ab®.
3x-13 < x-1 _1’
3.78. Pemmute cucteMmy HepaBeHCTB 4 4 8
9>x  3-2x
4 3

3.79. Kaueur omeparopa MOOMJBLHOHM CBA3U JejaeT BBIOOP
Mexxay nByMms tapudamu. Ob6a Tapuda mpeamnosaramoT exKeMecau-
HYI0 a0OHEHTCKYIO ILJIaTy W OIIATy KasKIO MUHYTHI PasroBopa.
ITo Tapudy A mHy:®kHO IiIatuth 15 p. B Mecarn u 10 K. 3a MUHYTY.
ITo Tapudy B — 10 p. B mecan u 15 K. 3a munyTy. Kaxkoii Tapud
BBITOZHEE, €CJIU KJIMEHT IJaHUPYyeT PasroBapuBaTh IO TeaedoHy:

a) 80 MUHYT B MecHII; 6) 150 MuHyT B MecsI?

CKOJIbBKO MUHYT B MeCAIl HY:KHO pPasroBapuBaTh, YTOOLI UTO-
roBas cyMMa OblJa OMMHAKOBOH AJiA 000mX TapudoB?

3.80. YupocTuTe BhIpasKeHUe

(V21 + 14 - 235 )- 17 + J20.

3.81. (Badaua JI. diinepa.) Hekuii YMHOBHUK KYIUJI JOIIAIei
u O0bIKOB 3a 1770 TajepoB. 3a KaKAyIO JIOIIAAb OH 3aILIATUJ IO
31 ranepy, 3a Kaxgoro obixka — 1o 21 tajgepy. CKOJIBKO JoInageii
¥ OBIKOB KYIINJ YMHOBHUK?
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§ 14. MOHOTOHHOCTH, IPOMEKYTKHM 3HAKOIIOCTOSTHCTBA
KBaJpPaTUYHOU (PYHKIUU

@ 3.82. [lna ¢pyurmnun f(x) = x*+ 2 cpaBHUTE:

a) f(=3) u f(-2); 0) (2) u f(3).
3.83. Ina dpyuknuu f(x) = x> — 4 cpaBHUTe C HyJIeM:
a) f(-1); 0) f(=2); B) f(2); r) f(4).

3.84. BepHo su, uTo 3HaueHus (GpyHKIUU Y= f(X) TOTOKU-
TeJIbHBI OJId BCeX 3HAUEHUN apryMeHTa:

a) f(x)=x2+1; 6) f(x)=x>-1; B) f(x) = —-x*+1?

HBoe apyseil maydayu CBOWCTBA KBAAPAaTUUYHOU (DYHKIIUH.

OxuH M3 HUX YTBEP:KJajl, UTO, He BBINOJHSAA BBIUUCJIEHUH,
MOJKeT JoKasaTh, urto [(5,2145) > f(3,987), a f(-1,23) > (1,59),
ectu 3ajaHa QyEEnua f(x)=0,5(x—2)>-1. «Kakoe cBOICTBO
KBaApaTUUYHON (QPYHKIUU IPUMEHAETCSI?» — 3aumHTEepPecoBaJiCsd
ero Ipyr.

IToctpoum rpaduk QYHKIUHN
f(x)=0,5(x — 2)* — 1 (puc. 64). y

Ha ocm abciimce Touka 5,2145 \
pacmoJio:keHa IpaBee TOUKu 3,987,
u o0e OHUM pAaCIIOJIOKEHBI IIpaBee \
Toukn 2. Toukm rpadukra, pac-
MOJIO’KEeHHBIe IIpaBee BEPIIHUHBI /
(2; 1), ¢ yBesruueHVeM 3HAYECHUN
abCITuCC «ITOMHUMAIOTCA BBEPX», TOU-
Hee, 3HAUEHUS OPAUHAT ITUX TOUEK —
(3HaueHUA (QYHKIINU) YBEJIUUUBAIOT-
cs C yBeJMUeHUWEM 3HAUEHUH apry-
meHTa. Tax Kak 5,2145 > 3,987 > 2,
to f(5,2145) > f(3,987).

Takum obpasom, maa Gyarnun f(x)=0,5(x — 2)> -1 npu x > 2
OoJibIlleMy 3HAUEHHWIO apryMeHTa COOTBETCTBYeT 0oJiblliee 3HaUe-
Hue GyuKIuu. I'oBopAT, uTO AaHHaAA (GYHKIIUS BO3pacTaeT Ha
npoMeKkyTKe [2; +00) mau uTo [2; +00) — IpPOMEKYTOK Bo3pac-
TaHuA QYHKITUHU.

o]

-

[SUR ) g«

=

o

\)
i)
/]
N
2

Puc. 64

Onpenenenue. @yHKIUA BO3pAcTaeT HAa HEKOTOPOM IIpOMe-
JKYTKE, eCJI 0OJIbIIeMYy 3HAUYeHUI0 apryMeHTa M3 3TOTO IIPO-
MEKYTKaA COOTBETCTBYET OoJiblilee 3HaUueHne (QyHKI[UU.




KBagparuunas pyHKIUA

Ha mpome:xkyTKe (—00; 2] TouKu rpaduKa «OIMyCcKaloTCsA BHU3»
Ipy yBeJWUYEHWU 3HAUEHUN uX abCIuce, T. €. C yBeJIUUYeHUeM
3HAUEHUWI apryMeHTa Ha 5TOM HPOMEKYTKe 3HaueHUA (DYHKIIUU
YMEeHBIIIal0TCA.

Onpenenenue. PyHKIUS yObIBaeT HA HEKOTOPOM IIPOMEKYTKE,
ecii 0OJIbIIEeMY 3HAYEHUI0 apryMeHTa M3 JTOr0 IPOMEXKYTKa
COOTBETCTBYET MeHbIllee 3HaYeHue (MYHKIINU.

Tax, nanxa ¢yaxnun f(x)=0,5(x—2)>~1 BepHO, UTO
f(-1,23) > £(1,59), mockoabky —1,23 < 1,59, a uncaa —-1,23 u 1,59
IPUHAAJIEeKAT IPOMEKYTKY, Ha KOTOPOoM (QYHKIUSA yObIBaeT (IIpo-
MEKYTKY YObIBAHUA (DyHKI[UH).

B o6mem cayuae nia GyHKIuU f(x) = ax® + bx + ¢ umeeM:

ecau a > 0 (BeTBu mapaboJsibl HaIpaBJeHBI BBEPX), TO (PYHK-
nus yObIBaeT Ha IPOMEXKYTKe (—°°0; x,] m Bo3pacTaeT Ha mpoMe-
KYyTKe [x,; +9°) (puc. 65, a);

ecau a < 0 (BeTBu mapaboJibl HAIIPaBJIE€HBI BHU3), TO PYHKITHSA
yObIBaeT Ha HMPOMENKYTKe [x,; +O°) 1 BOo3pacTaeT Ha IPOMEKYTKE
(—20; x,] (puc. 65, 0).

a) y 0) y

N % /

Puc. 65

Ilpumep. HaiinuTe TpOMeKyTKM BO3paCTaHUSA W yOBIBAHUSA
KBaIpaTUYHON (DYHKIIUU:

a) f(x) =x%—4x + 3; 6) f(x)=—-x>+5.

Pewenue. a) BetBu mapabosbl HallpaBJIeHbI BBEPX, ITIOCKOJBKY
a=1>0. Haiizem abciiyiccy BepIIHHBI

R S
mapabossl: X, = 51" 2. x —co 9 +o0

CocraBuM TaOJUIly WM3MEHEHUSA (PYHK- Fx)
Y B 3aBUCHUMOCTHU OT M3MEHEHUs 3HAa- ? \ /

. a>0
YeHU apryMeHTa.
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dyurnua f(x)=x*>—4x + 3 yObIBaeT Ha IPOMEXyTKe (—o°; 2]
W BO3pacTaeT Ha IIPOMeKYyTKe [2; +0°).

0) BerBu mapa0oJibl HAIIpaBJIEHBI
Bumu3 (@a=-1<0) u x,=0. CocraBum
TaOJIUIy M3MEHEHUs (PYHKIUU B 3a-
BUCHMOCTHA OT H3MEHEeHUsS 3HAUEHUI

apryMeHra.

X —00 ( +oo

f(x), / \\

a<0

®dyarnua f(x)=-x?+5 yObiBaeT Ha mpoMe:xyTKe [0; +00) m
BO3pacTaeT Ha IIpoMe:KyTKe (—°; 0].

Y1006BI ONpEEaIUTHh MIPOMEKYTKH BO3PACTAHUS U YOBIBAHUS

KBaJIpaTUIHOM (PyHKIINH,

HYKHO:

@ Oupegennuts abcruccy Bep-

b
JCB = _%.
@ OmnpezmenuTs 3HAK IEPBO-
ro Koa(p(puiimeHTa.

IIXHBI I1apa0O0JIbI

® 3amonHATL TAOJHUIy W3-
MeHeHUA (PYHKIUU B 3aBU-
CUMOCTU OT MUBMEHEHUs 3HAa-
YeHUHN apryMeHTa.

X -0 x, +©
f(x),
aJ>CO \ /
nJInu
x —00 x, 400
f(x),
aJ<CO / \

@ 3anmcare OTBeT.

(Ecim a >0, To GQyHKIUS
yObIBaeT Ha IIPOMEXKYTKeE
(—o0; x,] m BO3pacraer Ha
IPOMEKYTKe [x,; +0°);

eciu a<0, TO GQYHKIUA
yObIBaeT Ha IIPOMEXKYTKe
[x,; +°°) m Bo3pacraer Ha
OpOMEXYTKe (—°; x,].)

Hatizure npoMesKyTKU BO3-
pacranusa u yObIBaHUA KBaj-
paTuuyHOU QPYHKIMU

y=—2x>-6x+8.

___ -6 _ _

@ x,= 5 1,5.

® a=-2<0.

O x | oo —1,5 40
f(x),
a<o0 / \

@ Omeem: TPOMEKYTOK BO3-
pacraumua (—o0; —1,5];

IIPOMEXYTOK yOLIBAHUSA
[-1,5; +00).




KBagparuunas pyHKIUA

IIpomeskyTKM yOBIBAHMSA U BO3PACTAHUA (PYyHKIIUM HA3BIBA-

HOTCA MPOMERKYTKaAaMU MOHOTOHHOCTH

IIpoMeskyTKH 3HAKOIOCTO

dpyHEIUH.

AHCTBaA

KBaJIPATUYHON (hpyHKIIMH

Has Toro 4ToOBI OIMpeneauTh, Ha Ka-
KOM TpPOMEKYTKe 3HaueHWs KBaapaTud-
HOIl (QyHKIUEM y=ax’+bx+c mHOI0XKU-
TeJbHBI, & Ha KaKOM OTPHUIlATEIbHBI,
BOCTIOJIb3YEMCSI ee CXeMaTUYeCKUM u300-
pasKeHueM.

KBagpatuunasa QyHKIUA, rpauK Ko-
TOpPOIi m300parkeH Ha pHUCYHKe 66, mpu-
HUMAaeT TOJBKO MOJOKUTENbHbIe 3Haue-
HUSA IPU BCEX 3HAUEHUAX apryMeHTa, TakK
Kak npu Bcex x€ R rpadukx stoii (PyHK-
UMY PACIIOJIOMKEH BBIIe Ocu abcIiuce, T. e.

y > 0 mpu x e (—00; +09),

Ksagparuunasa QPyHKIUSA, rpapux Ko-
TOpPOU M300paskeH Ha pUCyHKe 67, mpuHU-
MaeT TOJBbKO TOJOKUTEJbHbIE 3HAUCHUS
IpU BCeX BHAUEHUAX apryMeHTa, KpoMme
X=X, TaK KakK IpPU BCeX X # X, I'padpuk
(YHKIIUM pPACIIOJIOJKEH BBIIIE oOcu abc-
muce. SHAUNUT,

y >0 opu xe (—90; x,) U (x5 +0).

KBagparuunasa GpyHKINA, rpauK KO-
TOPOH mM300paskeH Ha pHUCYHKe 68, mpu-
HUMAaeT IIOJIOKUTEJIbHbIE 3HAUEHUs Ha
MPOMEKYTKaX (—00; x;) U (xy; +°°), oTpU-
ImaTeJabHbIE 3HAUEHUS — MEXKIYy HYJIAMU
(GyHKIIUU, T. €. HA IIPOMEXKYTKe (X; Xy).

KBagparuunasa GpyHKIUA, rpaduK KO-
TOPOI M300paskeH Ha PUCYHKe 69, mpuHu-
MaeT TOJBKO OTpHUIlaTe/NbHble 3HAUEHUS
IIpY BCeX 3HAUEHHUSAX apryMeHTa, TaK KaK
npu Bcex X € R rpaduk srToil (GpyHKIUU
pacIojio:KeH HuKe ocu abcIiuce, T. e.

y <0 mpu x € (—00; +09),

Y
\/ .
+

(0] X
Puc. 66

Y
\/+
x, O

Puc. 67

y

Puc. 69
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x, y
O x
+
- - X1 X9
_/ o) \ X
Puc. 70 Puc. 71

KBagparuunas (yHKIuA, rpaduK KOTOPOH H300pakeH Ha
pucyake 70, mIpumHHMaeT TOJbKO OTPHUIlATEIbHbIE 3HAUEHUS IIPU
BCeX BHAUEHUSX apryMeHTa, KpoOMe X =X,, TaK KaK IpH BcCexX
X # x, Tpa@uK QYHKIINYU PACIIOJOXKEH HUKe ocHu abciiucce. SHAUUT,

y <0 mpu xe (=05 x,;) U (x,; +20).

Ksazgparuunasa (QPyHKIUSA, rpa@uK KOTOPOI u300pakeH Ha
pucyHke 71, IpUHUMAET IOJIOMKUTEIbHbIE 3HAUCHUS MEXKAY HY-
aamu GYHKIIUUA, T. €. HA TPOMEKYTKe (X;; X,). OTpuiaresrbHbie
3HAUEeHUA dTAa PYHKIMA MPUHUMAET Ha NPOMEKYTKax (—o0; x;) U
(55 +00).

IIpoMesKyTKM, HA KOTOPBIX (PYHKIHMSI NPUHUMAET TOJIHKO
TMOJIOSKUTENbHBIE MU TOJBKO OTPHUIIATEJIbHbIE 3HAYEHUS,
HA3BIBAIOTCS MPOMEKYTKAMH 3HAKOIIOCTOSTHCTBA (DYHKIIUH.

@ MOHOTOHHOCTH KBaAPATUYHON (DyHKIIMH

Hatigure npome:xyTku Bo3- | O Haiimem abcrmuccy BepIm-

pacranusa u yObIBaHUA PYHK- . __ 4 _

) HBI mapaboJibl: X, 3 2.
muu y =x —4x + 3.
@ OmpenenuM 3HAK IEePBOTO

Koa(puitmenTa: a=1 > 0.

® X —00 2 400
f(x),
aJ>CO \ /

@ Omeem: PpyHKIUS BO3pac-
TaeT Ha NPOMEXKYTKe [2; +00)
u yObIBaeT Ha IIPOMEKYTKE
(=205 2].




KBagparuunas pyHKIUA

HatiguTe ITpOMEKYTKH MO-
HOTOHHOCTH (DYHKIIUU

y=-5(x+T7)°+1.

D x,=-7.

@ a=-5<0.

® x —00 -7 400
f(x),
a<o0 / \\!

@ Omeem: PpyHENUA yObLIBa-
eT Ha TPOMEXKYTKe [—7; +00)
U BO3pacTaeT HAa IPOMEKYTKe
(=005 =7].

Ha pucynke 72 m3o00pasKeHbI
rpadurn  GyHKROIUN y=f(x)
u y = 8(x). Omnpegennre
MPOMEXKYTKY BO3PACTAHUSI U
yObIBaHUA 3TUX (PYHKITUI.

[ Y T T T T1

Puc. 72

dyukmuu y=f(x) cooTBer-
CcTByeT mapaboJjia, BETBU KOTO-
poit HampaBJeHBI BHU3. AOc-
Imucca BepIIUHBI IapaboJIbl
paBHa x,=-2. 9Ta QYHKIUS
BO3pacTaeT Ha IIPOMEKYTKe
(—o0; —2] m yObIBaeT Ha IPO-
MeXyTKe [—2; +0°).
ITapaGosa, BeTBM KOTOPOIL
HaImpaBJeHbl BBEpPX, COOT-
BeTCcTByeT (QyHKIUM Y = g(x).
Tak Kaxk x,=3, TO QYHKIUS
BO3pacTaeT Ha IIPOMEKYTKe
[3; +°°) u yObIBaeT Ha mpome-
KyTKe (—°0; 3].

Hana QyHKIUA
f(x)=-T(x-5)*-1.

He BbIIONIHAA BBIYKCJIEHUN,

PACIIOJIOMKIITE B OPSALKE BO3-

pacranus:

a) 1(9,8); 1(6,2); 1(5,6);

0) 1(-1,2); 1(2,8); f(4,9).

Dyuknusa f(x)=—T(x-5)*-1
yObIBAET Ha  IIPOMEIKYTKE
[5; +°°) u Bo3pacTaeT Ha IIPO-
MexyTKe (—o0; 5].

a) Yuciaa 9,8; 6,2 u 5,6 opu-
HaJJIeKaT IIPOMEKYTKY YOBbI-
BaHUA (PYHKIIUM, IO3TOMY M3
Toro, uro 9,8 > 6,2 > 5,6, cie-
nyer f(9,8) <f(6,2) <f(5,6).
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6) Yucaa —-1,2; 2,8 u 4,9 mpu-
HaJIeXKaT IMPOMEKYTKY Bo3pac-
TaHUSI (PYHKIINU, IO3TOMY W3
Toro, utro —1,2 < 2,8 < 4,9, cie-
nyer  f(-1,2) <f(2,8) <f(4,9).

IIpomeskyTKH 3HAKOMOCTOSIHCTBA KBAAPATHYHON (hyHKIMH

OnpeznennTe TPOMEKYTKU 3HA-
KOIIOCTOSHCTBA (DyHKITUM:

a) y = x> 9x +14;
6) y = x°+4;
B) y = (x - 1)

a) Iloctpoum cxemy rpadura
byHKRIIIT Y= x%—9x + 14.
g sToro ompenenuM HYJIN
(byHKIIUHU, T. €. PEIIINM ypaBHe-
Hue x2—9x+14 =0. Kopuu
YPaBHEHUA: X; = 25X, = 1.

Tax kak a =1, To BeTBU mmapa-
00JIbI HAIIPABJIEHBI BBEPX.

y

+ +
O| 2N""T x

OrpumnareiabHble 3HAYEHUS
GYHKIUA TPUHUMAET MEXKIY
HyJIAMU (QYyHKIUU, T. €. Ha
npome:kyTKe (2; 7). ITomoxxu-
TeJIbHbIE 3HAUEHUA (PYHKIIUA
IPUHUMAET Ha IPOMEKYTKax
(=005 2) u (75 +0).

0) IToctpoum cxemy rpapuxa
dyaxnun y=x>+4. Ipadux
He IIepeceKkaeT och abcruce,
BeTBU napaboJibl HAaIpaBJIE€HBI
BBEPX.

(DYHKIII/IH IIpPUHUMAaET IIOJIOMK M-
TeJIbHbIEe 3HAQUEeHUd IIPU BCeX
SHAUYEHUAX apryMeHTra Xxec R.




Kragparnunas pyErmusa

B) IlocTpoum cxemy rpadura
dyaxnun y = (x —1)>%

T'padpux GyHKIIUU wnUMeeT C
0OCBhIO0 albCIIHCC TOJIBKO OIHY
o0miyro Touky x=1, Ber-
BU 1apaboJibl HaIpaBJIEHBI
BBEpX.

Dyuaruag OTPpUHEMAET II0JIO-
JKUTEJbHbIE 3HAUYCHHUA MIPU
BCeX B3HAUEHUAX apryMeHTa,
Kpome x=1, 1. e. y >0 mpmu
x € (905 1) U (1; +90).

CooTHecure TaﬁJII/II_U:I HU3MEHEeHUsA (I)yHRIJ;I/II/I B 3aBUCHUMOCTHU OT USMEHEHUSA

3HAUEHUII apryMeHTa ¢ PYHKITUAMU:
a) f(x)=-3(x+1)%+2;

6) g(x)=3(x-1)2+2;

B) h(x)=3(x—2)%+1.

D X —00 2 400 2) X | —co

-1 +oo

3)

X

e e

~N S 7N\

~N S

Kakue m3 yxkasaHHBIX (QPYHKIUN NPUHUMAIOT TOJBKO IIOJOKUTEJIbHBIE

_®_

3.85. I3 maHHBIX KBaAPATHUUHBLIX (QYHKIUHA BhIOEpUTE PYHK-

3HAUYEHUA?

a) f(x) = (x - 5)*+3;
B) f(x) = —(x —5)*+3;

U0, BO3PACTAIONIYIO HA IIPOMEKYTKe (—°; 5]:
6) f(x) = (x - 3)*+5;
1) f(x)=—(x-3)*+5.

3.86. HaiiguTe mpoMe:KyTKU BO3pacTaHUA U yObIBAaHUA KBaJ-

PaTUYHON (PYHKIIMU, UCIIOJNB3YA aJITOPUTM:

a) y =x°—6x +4;
B) y = 4x%+12x - 5;

m) y=9x"-6x;

6) y=—x2+8x—1;
r) y=-3x—6x+8;
e) y=-bx’+T1.

NMpaBoobnagaTtenb HapoaHas acBeTa

171
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3.87. CocraBbTe TAOJUIILI M3MEHEHUS (PYHKIMU B 3aBHUCHMOC-
TH OT M3MEHEHWs 3HAUeHUI apryMeHTa A KBaAPaTUYHBIX (PYHK-
Ui, rpauKyu KOTOPBIX M300paKeHbl HA PUCYHKe 73.

3.88. IlpuBenuTe 1m0 ABa IpuMepa KBaAPATHUYHBIX (PYHKILUIM,
KOTOpBbIE:

a) yOBIBAIOT HA IPOMEKYTKe [8; +0°) m Bo3pacTaoT Ha mpoMe-
yTHE (—0; 8];

0) BOo3pacTamT Ha MPOMEKYTKe [—5H; +0°) u yObIBAIOT HA MPO-
MeXKyTKe (—00; —5].

3.89. IlocTpoiiTe rpaduK KBaApaTUUHON PYHKIIUU U HaKgUTE
ee MPOMEKYTKU MOHOTOHHOCTH:

a) y=(x—-6)°-1; 6) y = —2x%— 4x + 16;
B) y = (x — 1)(x + 5); r) y = —x2 + 6x.

NMpaBoobnagaTtenb HapoaHas acBeTa



KBagparuunas pyHKIUA

MosxkHO i1 HAWTU TPOMEKYTKM MOHOTOHHOCTY KBaAPaTUUYHON
(bYHKIIMM, He BBIIOJHSIA MOCTPOEHUA rpadura?

3.90. UsBectHO, uTO KBaaparmuyHas (QyHKmua y=f(x) yObI-
BaeT Ha IIPOMEXKYTKe [3; +0°) M Bo3pacTaeT Ha MIPOMEIKYTKe
(—o0; 3]. Banmumure ypaBHeHUE OCU CUMMeTpuu rpadura QyHK-
nuu y = f(x).

3.91. Ilpamasa x=—4 — och cumMMeTpum IapaboOJbl, ABJIAIO-
metica rpaduKoOM KBampatuyHou GyHKIUU Yy = f(x). M3BecrHO,
YTO BETBU IapaboJibl HAIIpaBJieHbl BHU3. Haligure mpoMesKyTKU
MOHOTOHHOCTU PYyHKIUHU Yy = f(x).

3.92. ITocTpoiiTe rpauK KBaLPATUUYHON (PYHKITHA:

a) y=(x-7)7% 6) y = —2x>+8; B) y = -3(x + 2)°.
Haiigure mpomMesXkyTOK yObIBaHUA (PYHKIIHHI.

3.93. N3 maHHBIX KBaApaTUYHBIX (PYHKIUH BLIOEpHUTE BCe
(GYHKIIUM, KOTOPhIE BO3PACTAIOT HA ITPOMEKYTKe (—o°; 2]:

a) y=(x—-2)7%-1; 6) y=—-T(x—2)°+4;
B) y = —-5x%+20x + 3; 1) y=-x-2;
B y=x"-2x-T; e) y=-6x>+12.

IlpupgymatiTe mpumepbl KBaJAPaTUUYHBIX (PYHKIIUH, KOTOPBIE
yOBIBAIOT HA ITPOMEKYTKe (—0; —2].

3.94. llana Qyurmua f(x) = (x + 6)°—8. He BHIIOIHASA BbHI-
YHMCJIEHUM, CPABHUTE:

a) f(3) u f(5,2); 6) f(-9) u f(-7);
B) f(-5,23) u f(-4,72); 1) f(-J65) u f(-/45).

3.95. lana pyHKIIUA

g(x)=—-x2+8x—-1.

He BbImONHAA BBIUYMUCIEHUN, pacCIo- :* !
JIOKUTE B IOPSAAKE YObLIBAHUSI: /
a) 1(5); /(6,2) u f(7,4); LN
6) (-2); /(1,8) u f(-3,7). SVt SRS VA S
3.96. Ha pucyuxke 74 wusobpa- /

™~
|

JKeH rpaduK KBaApaTUUYHONU (yHK-
uuu y=f(x). Bepuo sau, uto f(3) >0,
f(-1) <0, f(0)=0, f(5) <0? Oupenenure
HECKOJIbKO 3HAUeHUI apryMeHTa, IPHU
KoTopeIx f(x) > 0, f(x) <O. Puc. 74

~
|

~
I~
| |
OU B W DN =
/
]
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3.97. Haiigure IpoMesKyTKI 3HAKOIIOCTOSHCTBA (DYHKI[N:

a)y:xz—8x+7; 6)y:—2x2+5x—2;
B) y = x>+ 8x + 16; r) y=-3x"+x—5;
;:)y:—9x2—6x—1; e)y:2x2+9.

3.98. HaiiguTe 3HaUeHUA apryMeHTa, IIPU KOTOPBHIX (QhYHKITUA
MIPUHUMAET OTPUIlATEIbHbIE 3HAUCHUA:

a) y=—-(x- 8)% + 16; 0) y =(3x —1)(x +5);
B)y=—x2+9; r) y=x(x+5).

3.99. IlpugymaiiTe mpuMep KBaApaTUYHON (DYHKIIUU, TTPUHU-
MaIoIell IIOJIO}KUTEbHbIE 3HAUEHWSA TOJBKO HA: a) IIPOMEKYTKE
(—3; 3); 0) mpome:kyTKe (—1; 5); B) mpomeskyTKax (—o°; 1) m (6; +°°).

3.100. ITocTpoiiTe rpadhuK KBaJpaTHUHON GYHKINY y = —Xx2 + 4.
Haiimure: a) 3HaueHUs apryMeHTa, IIPU KOTOPBIX (PDYHKIIUA IIPU-
HUMaeT OTPUIlaTeJbHbIEe 3HAUEHUs; 0) MPOMEKYTOK, HAa KOTOPOM
(byHKIIUA yOBIBAET.

3.101. IlocrpoiiTe rpaduK  KBaApPaTHUUHONH  (PYHKIHUU
f(x) = 2x* + 6x. Haiinure: a) 3HaueHUs apryMeHTa, IPU KOTOPBIX
GYHKIIUA OIPUHUMAET IIOJOKUTEJIbHbIe 3HAUeHHUsd; 0) IIPOMEKY-
TOK BO3pacTaHUs (DYHKIIMHW; B) MHOYKECTBO 3HAUeHUN (DYHKIUU;
I) BCe 3HAUEHMS apryMeHTa, IJsI KOTOPBIX BBIMOJHAETCA Hepa-
BeHCTBO f(x) < 0.

3.102. Ha pucynxe 75 wusobOpaskeH rpapur KBaapaTHUYHON
bysKIUE y=ax®+bx+c. Banumure: a) o6JacTh OIpeeseHHusd
(dyHKIIMM; 6) MHOMKECTBO 3HaueHUIl (PYHKIIUU; B) HaUMeHbIIIee
3HaueHme (GPYHKIIUM; TI') YPaBHEHME OCH CUMMETPUU HapaboJIbl;
o) Hyau PYHKIINN; €) IPOMEKYTKU 3HAKO-
Y MIOCTOSTHCTBA (DYHKIIMU; 3K) ITPOMEKYTKU
MOHOTOHHOCTHU (PYyHKI[UH.

D

3.103. IlocTpoiiTe rpad@mK KBaapaTuyd-

/
/
/ HOU (QyHKOUU Y= éxz -3x+4 u Ha30BU-

et
—

=N W W Ot

Te: a) o00JacTh ompeneseHus QYHKIIUAN;
1x 0) MHOKECTBO 3HAUEHU (PYHKIIMU; B) HAU-
MeHbIllee 3HaueHme (QYHKIMU; T) ypaBHe-
HUe OCU CHUMMETPHUM NHapaboJibl; 1) HYJIU
GYyHKIIUM; €) TPOMEKYTKH 3HAKOIOCTO-
SAHCTBa (QDYHKIIUU; 2K) IPOMEKYTKU MOHO-
Puc. 75 TOHHOCTU (PYHKIIUU.

_—
~ O

1N

w

[
i-Q




KBagparuunas pyHKIUA

3.104. IlpumymaiiTe mpuMep KBaApPaTUUYHON QYHKIUU
f(x) = ax®+ bx + ¢, KoTOopas Bo3pacTaeT HA IPOMEXYTKe [1; +00) u
MIPUHUMAET IIOJIOKUTEJIbHbIe 3HAUEHUS IPU BCEX 3HAUEHUSIX ap-
ryMeHTa.

3.105. TIlocrpoiiTe rpaduK KBaApaTUYHONU  (QYHKIUU
y=-2(x+1)*+8 u HazoBuTe: a) 00JACTb OIpejeeHUs (YHK-
muu; 0) MHOKECTBO 3HAUEHWH (PYHKIIUU; B) HaWOOJbIllee 3HAUe-
HUe (PYHKIINYU; T) ypaBHEHUE OCH CHUMMETPUU MMapabosibl; I) HYJIU
(GYHKIIUY; €) TPOMEKYTKU 3HAKOIIOCTOSHCTBA (DYHKIIUU; »K) IIPO-
MEXKYTKY MOHOTOHHOCTH (DYHKIIUU.

3.106. IlpumymaiiTe mpuMep KBaApPATUUYHON QYHKIUU
g(x) = ax?+ bx + ¢, KOTOpas MMeeT HaMMeHbIIIee 3HAUEHNE B TOU-

Ke A(%, —%) 1 IIPMHNMAaET OoTpuIaTeJIbHbIe 3HaAUYEHUA Ha IIpoMe-

KyTKe (—3; 4).

3.107. UsBecTHO, uTO BeTBM mHapaboabl y=ax®+bx+c Ha-
IpaBJieHbl BHU3, a HYJIAMH (DYHKIIUU ABJAIOTCA 4ymcaa 8 m 32.
Haiinure: a) mpoMe:KyTKY 3HAKOMOCTOAHCTBA (PYHKIIMH; 0) IIpo-
MEeKYTKY MOHOTOHHOCTY (hYHKITUU.

3.108*, Haiigure, mpum KaKOM 3HAUYeHWU UYuciaa n (QyHK-
musa y=-3x°+x+n NPUHMMAeT TOJBKO OTPHUIATeJbHBIE B3HA-
YeHUs.

3.109*%. UssectHo, uro (QyEKnua y= 10x*+mx+k He umeer
"ysaeii. HalifnTe mpoMesXyTKU 3HAKOIIOCTOAHCTBA (DYHKIIUN.

3.110%, HaiiguTe, Ipu KAKOM 3HaUEHUU b IPOMEKYTOK (—00; —2]
ABJIAETCA TIPOMEKYTKOM yObIBaHIA QyHKIUH y = 3x2 + bx — 11.

3.111%, Tlpamaa x =—1 ABJISETCS OChI0 CUMMETPHUU I1apaboJibl
f(x) = ax®+ (a® — 8)x — 2, BeTBM KOTOpOI HAIpaBJeHbI BHU3. Haii-
IUTEe MPOMEXKYTKU MOHOTOHHOCTH ¥ IIPOMEKYTKHU 3HAKOIIOCTO-
sHCTBa QYHKIUU Y = f(X).

3.112%, Tlpu KaKoM 3HAUEHUU YUCJa @ TpapUK KBaJPATUIHON
dyHKIUN y = ax’— 4x + 5 Kacaerca ocu abemucc?

3.113*. Ilpu KaKoM 3HAUEHUHW 4YKCJIa 4 OJHA M3 TOUEK Iepe-
ceyeHNA mapabosbl Y = x>+ (a — 4)x +a — 4 ¢ ocblo abCIHCC JIEKUT
mpaBee Hayaja KOOPAMWHAT, a Apyras — JeBee?



T'naBa 3

3.114. VI3 naHHBIX KBaAPATUUYHBIX (QYHKIUI BbIOEpUTEe PYHK-
U0, KOTOpasa yObIBAeT Ha IMMPOMEXKYyTKe (—o°; T]:

a) f(x)=(x-2)"-T; 6) f(x) =(x-T)*+2;

B) f(x)=—(x-T)°+2; r) f(x) = (x+7)*-3.

3.115. HaiifuTe IpoMeKyTKHU BO3PACTAHUA 1 YOBIBAHIS KBaJ-
PaTUYHOM (QPYHKIIUU, UCIIOJL3Ys aJITOPUTM:

a) y =x+10x — 3; 6) y=-bx’—15x+7;

B) y = 4x° - 5; r) y = -8x%+ 2x.

3.116. IlocTpoiiTe rpaduK KBagpaTUYHON (PYHKIIUU U HAKAU-
Te ee IPOMEKYTKHU MOHOTOHHOCTH:

a)y:x2—6x+5; 6)y:—2(x+3)2+8;

B) y = (x — 3)(x + 1); r) y = —x° + 4x.

3.117. UsBecTHO, uTO KBamparuuyHasa GpyHKIus y=f(x) yObI-
BaeT Ha IPOMEKYTKe (—00; —6] um BospacTaeT Ha TPOMEKYTKe
[-6; +00). SanuinuTe ypaBHEHNE OCH CUMMETPUH rpadura QyHK-
nuu y = f(x).

3.118. ITocTpoiiTe rpaduK KBaAPATHUYHON (PYHKIUK 1 HAKIU-
Te IIPOMEKYTOK BO3pacTaHus (QyHKI[UU:

a) y = (x+2)% 6) y=—-x+1; B) y = —2(x - 3)°.

3.119. 3 pmamHBIX KBaApPaTUUYHBIX (PYHKIMI BLIOEpUTE BCe
(byHKIIUM, KOTOpbIe YOLIBAIOT Ha IIPOMEKYTKe [—1; +00):

a) y=(x-17-2; 6) y=—(x+1)Y°+3;

B) y=-x"+1; r) y=-x"-2x 6.

IIpugymaiiTe mpuMep KBaJpaTUUYHON (DYHKIIUU, KOTOpPas BO3-
pacTtaeT Ha IPOMEXKYTKe (—°0; 1].

3.120. Jana dysrmusa f(x) = (x — 4)*> + 5. He BLINOIHAS BBIUUC-
JeHU#, cpaBHUTE:

a) f(5) u f(6); 6) 1(2) u f(3); B) f(-2,4) u f(3,75).

3.121. ana ¢ymxnus g(x)=-3x>—12x+2. He BuImoaHad
BBIYUCJIEHU, PACIIOJIOKUTE B MIOPAJKE BO3PACTAHUS:

a) g(-3); g(-4,8) u g(-6,5); 6) £(10); g(18) u g(15).
3.122. HaiigzuTe IPpOMEKYTKU 3HAKOIIOCTOAHCTBA (DYHKIIUU:
a) y = x>+ 2x — 8; 6) y = -3x%+10x - 3;

B) y = x> —4x +4; ) y=-2x+3x-"7.



KBagparuunas pyHKIUA

3.123. HaiinuTe 3HaueHUs apryMeHTa, IIPU KOTOPBHIX (PYHK-
A TPUHUMAET II0J0KUTeIbHbIe 3HAUCHU:

a) y=(x-1°-9; 0) y =(x+9)(38 - 2x);

B) y =x>—4; 1) y=x(5-x).

3.124. IlpupymaiiTe mpuMep KBaJpaTUYHON (DYHKIUU, IIPU-
HUMAIOIel OTpUIlaTeJbHbIe 3HAUEHUA TOJBKO HA: a) IIpoMe-
KyTKe (—5; 5); 0) mpomekyTKax (—o°; 4) u (7; +00).

3.125. IlocrpoiiTe rpaduk  KBaAPATUUYHON  (PYHKIIUU
y=-x>+2x. Haiigure: a) 3HaueHUd apryMeHTa, IPHU KOTOPBLIX
(GYHKIIUA OPUHUMAET MHOJOMKUTEJbHBbIE 3HAUEHUA; 0) ITPOMEIKY-
TOK, HA KOTOPOM (DYHKIIUS BO3pPACTaeT.

3.126. IlocrpoiiTte rpad@urx  KBagpaTUYHON  (PYHKIUA

y= %xz —Xx—4 u HasoBUTE: a) 00JacCThb ompenejeHUA (QYHKIIUU;

0) MHOJKECTBO 3HaueHUI (QYHKIMU; B) HaWMeHbIIlee 3HaUeHUe
GyHKIINM; T) ypaBHEHME OCH CHMMETPHUM I1apaboJibl; 1) HYJIU
(GYHKIIUM; €) IPOMEKYTKN 3HAKOIIOCTOSHCTBA (QYHKIIUU; ¥K) IIPO-
MEXXYTKY MOHOTOHHOCTH (DYHKIIUU.

3.127. IlocrpoiiTe rpaduK  KBaAPATUUYHON  (PYHKIIIK
y=—(x-5)’+1 u HazoBuTe: a) 006JIACTb OIpeJeJeHUsa (DYHKIUL;
0) MHOKECTBO 3HAUEHWH (QYHKIHHN; B) HauboJiblllee 3HaUeHIe
GyHKIIUM; T) ypaBHEHHE OCH CHUMMETPHUHU I1apaboJbl; 1) HYJIU
(GYHKIIUM; €) IPOMEXKYTKN 3HAKOIIOCTOSHCTBA (GDYHKIUM; ) IIPO-
MEeKYTKY MOHOTOHHOCTH (QDYHKITUU.

3.128%, Hailigure, Ipy KaKoM 3HAUEHHM dYHCIa M QPYHKIIUA
y = 2x* — 3x + m IPUHUMAET TOJLKO IIOJIOKUTEIbHbIEe 3HAUCHN .

3.129. BrimosinuTe geiicTBUA: 1% +0,07 : (0,85 - 0,4 - 0,4).
3.130. Haiinure 3HaUeHVE BBIPDAYKEHUA:
513. (5102 i '
T; 0) 572. 915

3.131. UsbaBpTech OT WUPPAIMOHAJBHOCTH B 3HaMeHaTeJe
npooum:

14 11
a) ﬁ ’ ) 5 _ \@ .
3.132. Pemure Hepaserctso (0,2x — 3)% > (0,1x + 6)(0,4x — 1).

a)
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3.133. Marasun saxynuj Ha onToBoii 6ase 100 Kr caus 1o
meHe 3 p. 3a KUJIOrpaMM. Bo BpeMs COPTHPOBKM BbISCHUJIOC,
uyro 10 % saArox morepsASu TOBAPHBIN Buia. KaKyio MUHMMAJILHYIO
PO3HUUYHYIO IIEHY JOJIKEeH YCTAHOBUTL MArasuH HA CJIUBBI, YTOOBI
moayunth He menee 20 % npuObLIN?

§ 15. KBagpaTHbie HEpaBEHCTBA

3.134. Pertnte HepaBeHCTBO:
a) 2x - 6<0; 0) -Tx—-4>2; B) 8 + 2,56x > 0.
3.135. IIpu KaKOM 3HAUEHWU apryMeHTa 3HAUeHUsa QYyHKIIUU

Yy = 2x — 6: a) MOJIOKUTEJILHBI; 0) OTPUIlATEeJIbHBI; B) HEIIOJO-
SKUTEJbHBI?

3.136. Eciin njia 3HAYeHUH apryMeHTa U3 HEKOTOPOI'0 MHTEp-
BaJia (PYyHKIIMA IIPUHUMAET TOJBKO IIOJIOXKUTEJIbHbIE 3Haue-
HUA, TO:

a) rpad@uK PYHKINM HA dTOM WHTEPBAaJe PACIOJIOKEH BBIIIIE
ocu abcIiuce;

0) rpaduK (PYHKIIUM HA STOM HHTEpBaJie PACIIOJIOMKEH IIpa-
Bee OCHU OpAMHAT;

B) IOJIOXKEeHUE TpaduKa HeJIb3s OIPEeNeUTh.

BribepuTe mpaBUILHBIA OTBET.

Paccmorpum 3samauy. Pupma IIPOUSBOLUT PACTBOPUTEJID,

MaKcuMaJbHOe cyTouHoe mpousBoacTBo 1500 . Korma mpo-
M3BOLUTCSA X COTEH JIMTPOB PACTBOPUTEJSA B I€Hb, ce6€CTOMMOCTh
IPOAYKIINK pacCYuThIBaeTca 1o (opmyne C(x) = x2 — 8x + 64. Om-
penmeauTe 00beM IPOM3BOJACTBA PACTBOPUTEJA, IIPU KOTOPOM €Tr0
cebecTomMOCTh He mpeBbiiiaerT 57 p. 3a 100 1uTpOB.

Tax Kak KasKJIOMYy 3HAUEHUIO apryMeHTa X, He IIPeBbIIIalole-
my 1500 i, coorBercTByeT 3HaueHue C(x), a MO yCJIOBUIO TPeOy-
eTcs HaliTU TaKue 3HAUeHUSA X, IIPU KOTOPBIX Ce0eCTOMMOCTH He
npesbitiaet 57 p. 3a 100 a1uTPOB, TO HYKHO PEIIUTH HePaBEeHCTBO
C(x) < 57, unu x2 — 8x + 64 < 57, unn x? — 8x + 7 < 0. IToryuernoe
HEpPaBeHCTBO — KBaJpaTHoe.

Hepagencrpa BUIA ax?+bx+c¢>0, ax’+bx+¢<0,
ax’+bx+¢>0, ax®>+bx+¢<0, rue a # 0, Ha3pIBAIOTCA KBaJ-
PATHBEIMMH.




KBagparuunas pyHKIUA

Hus Toro uroObl HAWTU 3HAUEHUS .

IepeMeHHOMi, IIpU KOTOPhIX TpPeXuJieH
5 HepaBeHCTBa

ax®+bx +c¢ UpUHUMAET IOJOMKUTEIbHEIE,
OTpUIIATEJIbHBIE, HEMOJOKUTEIbHbIE WJIN 3x2-10x+3>0
HeoTpullaTeJbHbIe 3HAYEHUS, T. €. PEIIUTH x2-5<0
KBaJpaTHOEe HepaBeHCTBO, MO)KHOz HICIIOJIb- 24+ 6x>0
30BaTh CBOICTBA PYHKIIUU Y = ax” + bx +c. 4x®_4x+1<0

g permeHWss KBaApaTHOTO Hepa-

BEHCTBa [JOCTATOYHO IIOCTPOUTH CXEMY
rpaduka GyHKIUN y = ax®+ bx + ¢, ompeenuB ee HYJIH.

PaccmoTpuM mpuMephl pelieHns KBaJpPaTHLIX HepPaBEHCTB.

Pemum HepaBeHcTBO 2x2 — 5x + 3 > 0.

s pellleHus HepaBeHCTBA JOCTATOYHO 3HATH PAaCIIOJIOKe-
HUe ToueK rpaduKa KBaJpaTHYHOH QYHKIUU y=ax’+bx+c
OTHOCUTENBHO ocu abcmucc. Ilosromy HaiimeM Hyau QYyHKIIUN:
2x*-b5x+3=0, x,=1, x,=1,5. OrMeTuM uxX Ha ocu abcCIHCC.

Omnpenenum HampaBJieHUe BeTBeil mapabouibl: a =2 > 0 — Ber-
BU HaIpaBJIeHBI BBEPX.

ITocTpoum cxemy rpadura GyHKIIUU
U OIpeneJ UM, IPpU KaKUX BSHAUEHUAX
apryMeHTa mapafoJia JIeJKUT BBIIIE OCHU
abemuce, T. e. 2x°—5x+3 > 0 (puc. 76). + +
Tlonyuum pellieHne HepaBeHCTBA: _

x € (=003 1) U (1,5; +00). 1\/'5
Omeem: x € (—o0; 1) U (1,5; +0).
Pemum HepaBeHCTBO —2x2 + 5x — 3 > 0.

VYMHOKUM 00€ yacTu HepaBeHCTBa Ha (—1) ¥ mOJIyYUM PaBHOCUJIB-
HOoe HepaBeHCTBO 2x%— 5x+ 3 < 0.

Hcnonbsyem cxemy rpabuka GyHKIun y=2x’-5x+38 u
ompenenuM, IPWM KaKUX 3HAUEHUAX apryMmeHra mapabosa Je-
JKUT HUKe ocu aberucce (cMm. puc. 76). PerrennmeM HepaBeHCTBa
2x% — 5x + 3 < 0 aBaserca mpomeskyTor (1; 1,5).

Omeem: x € (1; 1,5).

Ilns pellleHns HepaBeHCTBA —x° + 8x — 4 > 0 yMHOKHUM 00e ero
yacTH Ha —1, IOJTYyYNM PaBHOCHILHOE HEpPaBeHCTBO x> — 3x + 4 < 0.
IMocTpoum cxemy rpaduka GyHKIuUE y=x°—-3x+4 u ompege-
JUM, TPU KaKUX 3HAUEHUAX AapryMeHTa 3HaueHus QYHKIIUN
y=x>-3x+4 oTpuIaTeIbHEI, T. €. NP KAKUX 3HAUEHHUAX ap-
ryMeHTa IapaboJja JIe:KUT HUKe ocu abcrucc. BeTBu mapaboJibl
HAIIPABJIEHLI BBepPX. JMCKPUMHUHAHT ypaBHeHHA Xx>—3x+4=0

Puc. 76
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N AL N

Puc. 77 Puc. 78 Puc. 79

OTPUIIATEJbHBIN, 3HAUUT, IpadmK (PYHKIIUU He IIepeceKaeT OcCh
abcruce (puc. 77), mapaboJia Je:KUT BBIIIe Hee W IPU BceX 3HA-
YeHHAX apryMeHTa 3HAuYeHusd (PYHKIUN IIOJOXKUTEILHBI. TaKum
00pa3oM, HepaBeHCTBO x> — 3x + 4 < 0 He UMeeT pelIeHUi.

Omseem: x € O.

Pemrum HepaBeHcTBO 3x2—6 > 0. ITocTpouM cxemy rpaduxa
dbyaxnun y=3x>—6. Hyin QyExmmum: x, = —\/E, Xy = \/5, BeT-
BU IIapaboJibl HalIpaBJeHbI BBepx. Ilapabosa (puc. 78) JeKUT He

HUKe 0CH abCICC IIPHU X € (—OO; -J2 ] U [\/E ; +OO). 3HauuT, 00'L-
eIVHeHNe 3TUX IPOMEKYTKOB SBJSETCSA PellleHreM HepaBeHCTBA.

Omeem: x (—OO; —\/E] U [\/§;+OO).

Pemum HepaBercTBo (x +5)°< 0. IToctpouMm cxemy rpaduka
bysrmUm y = (x + 5)%.

Hyns @yuKIuu x =-5, BeTBU mapaboJibl HaIpaBJIeHbBI BBEPX
(puc. 79). HepasercrBy (x +5)2< 0 yZOBIETBOPAET TOIBKO OLHO
3HAUeHNe MepeMeHHON X =—5.

Omeem: x € {-5}.

Takum o0pas3oMm, AJis TOrO UTOOBI PEINUTH KBaApaTHOe He-
PaBEeHCTBO, OOCTATOYHO IIOCTPOUTH cXeMy Trpadura QPyHKIUUA
f(x) = ax®+bx +c (puc. 80) U B COOTBETCTBUH CO 3HAKOM Hepa-
BEHCTBa IIPOAHAJIM3UPOBATDH PACIIOJIOMKeHNe rpadura 3Toit GyHK-
MY OTHOCHUTEJILHO OCU a0CIIHCC.

Ecnu B KBagpaTHOM HepaBeHCTBE IEPBBIA KO3(MUITUEHT OT-
pUIlaTeIbHBIN, TO, YMHOKUB 00e YacTu HepaBeHCTBA Ha —1, MOK-
HO TIepeiiTy K PaBHOCUJHHOMY HEPaBEHCTBY.

a) a>0,D>0 0) a>0,D=0 B) a>0,D<0
+\/+
+ + + = >

Puc. 80



Kragparnunas pyErmusa

@ Yr10o0BI pemInTh KBaAPaTHOE HEPABEHCTBO, MOSKHO:

@ Ilocrpoutrs cxemy rpadgu- | Pemmre HepaBeHCTBO

Ka QyHKIuu y = ax®+bx +c. 2x*—x-15<0.

@ B coorserctsuu co sHa- | O Hynn ¢pyHKINM

KOM HepaBeHCTBA oOIpeje- y=2x"—-x-15:

JUTHL 3HAYEHWUSI IIepeMeH- x,=38, x,=-2,5.

HOI X, YAOBJIETBOpAWINUE | BerBu mapabosibl HalpaBie-
HepaBeHCTRY. HBI BBepX (a =2 > 0).

(® BammcaTb OTBeET.
+ +
_2,5\_/3

®@ OrpunarenbHble  3HaAYe-
HuA QyERIua y=2x2—x - 15
NIPUHUMAET MEXKIY HYJIAMU.
Tak Kak mamHOE HEPaBEHCTBO
HeCTpOroe, peIlleHueM Hepa-
BEHCTBA SABJISIETCA OTPE3OK
[-2,5; 3].

® Omeem: x € [-2,5; 3].

@ Pemenue KBAaJAPAaTHBIX HEPABEHCTB

WUcmonbayss aiaropuT™m, pe- | YMHOKHUM o00e dYacTu He-

IIUTE HEPABEHCTBO paBeHcTBa Ha —1, OOJNyYUM
—3x%+x+4<0. paBHOCUJIbLHOE HEPaBEHCTBO
3x?-x-4>0.
O Hailizem HYIH QYHKOIUK
y=3x—x—-4:

x, =-1, x, = 1%.
BerBu mapabonbr HampasJie-
HBI BBepx (a=3 > 0).

NMpaBoobnagaTtenb HapooHasa aceeTta
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@ IlososKuTEIBHBIE B3HAUE-
HuA QyHKIUA y=3x%—x -4
IPUHUMAET JIeBee MeHbIIETo
KOPHA MJIU IIpaBee GOJIBIIETrO.
® Omeem:

x € (—o0; 1) U(l%; +OO).

Pemure HepaBeHCTBO:
a) x2+3>0;
6) 4x>—12x +9>0.

a) © Vpasuenue x>+ 3=0 He
uMeeT KOpHei, T. e. (PYHK-
nus y=x>+3 He MMeeT HY-
neti. BerBu mapaboJsibl Ha-
IIpaBJIeHLI BBEPX.

+ +
+

@ TlomoxurelbHble 3HAaUe-
HuA QyHKIUA y = x°+ 3 npu-
HIMMAaeT IIPU BCeX 3HAUYEHUAX
apryMeHra.

® Omeem: x € R.

6) O Haiinem HyIH QYHK-
mun y = 4x°—12x + 9.
4x*-12x +9 = 0;

(2x -3)%=0; x = 1,5.

BerBu mapabosbl HampasJie-
HBI BBEPX.

+ +

1,5
@ TlomokuTelbHBIE 3HAaUe-
HUA (QYHKIUA [PUHUMAET
IIpX BCeX 3HAUYEHUAX X, KPO-
me x=1,5.

® Omeem:
x € (905 1,5) U (1,5; +00).

NMpaBoobnagaTtenb HapoaHas acBeTa




KBagparuunas pyHKIUA

1. Ectu mapa6oina y = ax? + bx + ¢ pacmososxeHa BBIIIe ocH a0CIIICC, TO He-
paBeHCTBO ax’+bx +c¢<0:

a) UMeeT OJHO peIlleHue;

0) HE UMeeT peIleHui;

B) nMeeT 6€CKOHEUHO MHOT'O DPeIleHUI.

BribepuTe mpaBUJIBHBINA OTBET.

2. Eciu BeTBu mapaboibl y = ax®+ bx + ¢ HanpaBJIeHb BBePX, TO HepaBeH-
cTBO ax?+bx +c > 0 MoKerT:

a) UMeTh OJHO PeIlleHue;

0) HEe UMeTh PeIleHun;

B) UMeTh OECKOHEYHO MHOI'0 PeIleHuH.

BriGepuTe paBUILHBINA OTBET.

_@_

3.137. IlonbaysAch ompenesieHHEM KBaJApPaTHOTO HepaBeHCTBA,

13 JAHHBIX HEPaBEHCTB BI)I6epI/ITe KBaJgpaTHbIe:

rpadpurx Qysmun y=x>-x—12. Pe-
IIIUTEe HEePaBEHCTBO:

a) 8x%+5x —4<0; 6) -3x%+9x—-1>0;
B) x2+7>0; r) 6x +25<0;
) —-10x%*+Tx <0; e) 18 — x> 0.
IlpugymaiiTe 1m0 nOBa HOpuUMepa 7]
CTPOTUX U HECTPOTUX KBaJPaTHBIX \ 2 |
HEpPaBEeHCTB. +
-4 \-2-10| 1 2 3 5 x

3.138. Ha pucyuke 81 mzobOpaskeHn

I

”
!
W N

—
—
I —

a) x2—x-12>0; \
6) x>—x—12>0; Lo
B) 22— x-12<0; \__7 ]
r) x*—x-12<0. \8 /
3.139. Hcmonb3ysa cxemy rpadu- -9
Ka QyHKIUU y= x>+ 6x, n306paskeH-
HYI0 Ha puUCyHKe 82, peliuTe Hepa- _19
BEHCTBO:
a) x2+6x>0; 6) x*+6x>0; Puc. 81
B) x°+6x<0; r) x*+6x<0.
3.140. Pemute KBaapaTHOEe Hepa- \ /

BEHCTBO, HCIIOJIB3ydA aJI'OPUTM:

N
a) x>+ 5x —6 > 0;

6) x>+ 2x-8<0; Puc. 82
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B) 6x2 4+ x > 0; r) x> - 25<0;

) x®—14x +49 > 0; e) 9x2 — 30x + 25 < 0;
x) dx+4x+1>0; 3) x2—x+i<0;

n) 2x2—Tx +7 > 0; K) 5x?—x +7<0;
1) 8x*-3x+5 >0; M) 3x%—2x +9<0.
3.141. Peminte KBagpaTHOE HepaBeHCTBO:

a) —8x>+5x +8>0; 6) —x*+6x—-8<0;
B) —5x%—6x+8>0; r) —x*—6x—-9<0.

3.142. IlpuBeguTe mpuMep KBaJAPATHOTO HEpPaBEHCTBA, pellle-
HUEeM KOTOPOT'O ABJIAIOTCS BCE UMCJIA.

3.143. PemiuTe KBagpaTHOE HEPaBEHCTBO:

a) x2-9>0; 6) 4—x2>0; B) —x2+15<0;
r) x>+ 9>0; ) —2x2-T7>0; e) 8x2—2>0;
x) bx? <0; 3) —Tx%<0; n) —3x2 < 0.

3.144. Halinure Bce 3HaueHUsS NEePEMEHHOI, IIPU KOTOPBIX
IBYYJICH:

a) —x2 + 16 IpUHUMAaeT HEIOJOXKUTEeIbHbIe 3HAUCHI;
6) —5x? — 8 IpPUHUMAaET OTPHUIATEIbHbIE 3HAYCHUA.

3.145. Pemmure KBagpaTHOE HEPABEHCTRBO:

a) x2—5x<0; 6) x2+x>0; B) 8x — x2 > 0;

r) x—x2<0; x) 2x®>—18x > 0; e) 0,3x + 9x* <0;
x) 3x — Hx®<0; 3) x —9x* > 0; n) 2x — 0,1x% > 0.
3.146. HaiiguTe Bce IeJible peIlleHIIs HepaBeHCTBA:

a) x°+8x<0; 6) 5x”+x —4<0;

B) 13 — x% > 0; r) 3+x-0,25x%>0.

3.147. Hatizure Bce B3HaueHWs apryMeHTa, IIPU KOTOPBIX
GDYyHKIUA:

a) y = —8x%+ 7x — 4 IpUHUMAaeT OTPUIATEIbHbIE BHAUCHNS;

0) y=5x-— x® — 4 IpUHUMAaET HEOTPUIATEIbHbIE SHAUCHNS;

B) y=9x - 2x% IpUHEMAET IOJIOMKUTeIbHbIE BHAUEHN.

3.148. IIpugymaiite opuMep KBaApaTHOTO HepaBeH-
CTBa, DpeIIeHWeM KOTOPOrOo fABJSAETCA: a) IPOMeXYToK [—3; 3];
0) umcio 8.



KBagparuunas pyHKIUA

3.149. Perninre HepaBeHCTBO:

a) —10x% <-9x - 1; 6) x% >4; B) x% > —6x;
) 4x° +1>4x, 1) 3x +2<2x%; e) 2x > 14;
¥K) 3x +6 < -4x?; 3) x> x?; n) —x < 3x2.

3.150. Haiigure, mpu KaKWxX 3HAUEHUAX MIEepPEeMEeHHOI 3Haue-
HUSA TpexuJieHa:

a) 4x®+ 3x + 5 mHe mpeBocxonaT 6;

0) %xz — x + 8 Ooablie 8;

B) —3x® + 8x + 6 He MeHbIIIe —%.

3.151. PeriniTe HEpaBEHCTBO:

a) x2-2x-5<0; 0) —6x><x-3;
B) 2x%— 3> 4x; r) 8x +32>2x

3.152. HaitiguTe, Ipu KaKWUX B3HAUEHUAX MEePEMEHHON WHMeeT
CMBICJI BBIpaKeHue:

a) V2 +x—x%; 0) J8x%—x;
B) V45 — 9x?%; r) \bx — 2x% - 2.

3.153. IIpugymaiiTe nBa mpuMepa KBaJApaTHBIX HEPABEHCTB,
He UMEOIUX PeIleHns.

3.154. PerriiTe HepaBEeHCTBO:

a) 2x°+6x —1> x?— 2x — 16;

6) 5x®—12x < x*+ 8x — 25;

B) 12x%+15>11x*+ Tx — 6;

r) 2x%+4x - 2>5x%—9x + 8.

3.155. HaiiguTe, Ipu KaKUX 3HAUEHUAX IIePEeMEeHHOU 3Haue-
HUS BBIPAIKEHU:

a) 3x%+30x + 10 Goubllle 3HAUEHUI BBIPAIKEHUT X — X° + 3;

6) 13x>—x+9 He NPEBOCXOAAT 3HAUEHUH BBIPAIKEHUS
7x*+ 18x — 6.

3.156. Pemmure HEpaBEHCTBO:

a) (x +3)* > 4; 6) (2x - 1) < 9,

B) 36 < (x — 6)%; r) (3x +2)* >2

3.157. Ha pmauyHOM ydYacTKe IIJIAaHUPYETCS IIOCTPOUTH OMJHO-
STAKHBIN MOM IIPSIMOYTOJBbHOM (DOPMBI, AJWHA KOTOPOro Ha 6 M
OouibIrie MupuHLL. Haligure, KaKyO MIUPUHY AOJKEH UMEThb OM,
yTO6BI €ro IJIOIIAb OblIa He MeHee 72 MZ2.
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3.158. BrImosHuTe HEOOXOAMMEBIE TOXKIECTBEHHbBIE IIPeodpaso-
BaAHUA U PEIINTe HEPABEHCTBO:

a) 2x(x —1)<3(x +1); 6) x(x+1)>2(1-2x — x°);
B) (x — 8)(x +5) > —-40; ) (x-1)(2x + 3) < 3;
o) (x—8)(x+2)<-6x; e) (2—-x)3x+1)<bx-1.

3.159. BridAcHuTE, CYIIECTBYIOT JU TaKWe 3HAUYEHUA apryMeH-
Ta, TPU KOTOPHIX (QYHKIMA y=x°—12x +40 IpuHMMaeT 3HaUe-
HUA MeHBbIIe 5.

3.160. Haiinure HanMeHbIllee 1 HanbOOJIbIIIee IleJIble PeIleHN s
HepaBeHCTBa:

a) Bx+1)(bx —2)<12x*+Tx +1;

6) (4x —1)(x + 7)< 2x*+29x — 3;

B) (x +4)(2x —3) > (bx — 6)(x — 3) + 10;

T (x—4)Bx+1)—(2x —6)(x — 2) < 4.

3.161. TpaexkTopus saxpa, KO-
TOPOE TOJKHYJ CIIOPTCMEH IO
YIJIOM K TOPU30HTY, €CTh mapabo-
aa (puc. 83), ypaBHeHHE KOTOPOU
y=—x+3x+1,2, rme x — »dTO
BpeMs OBUKEHUA Ajpa (B CeKyH-
Iax), a y — BBICOTA €ro ImoabeMa

Puc. 83 (B MeTpax) OTHOCUTEJIHLHO 3€MJIU.
Onpepnennre:

a) Ha KaKOI BBICOTE HAXOAMJOCh AJAPO B mojo:KeHUu 1; 2;

0) CKOJIbKO BpeMeHU AP0 HaXOAWJOCh Ha BBICOTE, MEHBIIIEH,
yeM B IIOJIOMKeHUU 2, HO OOJIbIIIeH, yeM B IIOJIoKeHuu 1.

3.162. IIpumeHutre (GopmMyJabl COKPAIIEHHOIO0 YMHOMKEHUSI U
peluTe HePaBEeHCTBO:

a) 5(x —1)* <5 - 6x;

6) (x+1)>—14>5(1 + x);

B) (x —2)? >1-(x-1)%

1) (x+2)°+13x < (3x - 1)%;

1) 2(2x +1) — (x —1)(x + 1) > 2(x + 1)%;

e) (bx +1)2+ (1 -5x)5x+1)>2(x*+1).

3.163. Haiigure, Ipu KaKUX 3HAUEHUSX II€PEMEHHOM:

a) KBaJaparT AByuJieHa X + 1 MeHbIIle KBajapara AByuJjeHa 2x — 1;

0) KBaZpaT AByUJeHa 3X — D5 He IIPEBOCXOAUT KBaJpara ABY-
yjeHa x + 7.
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3.164. [lokakuTe, UTO IIPU BCEX 3HAUEHUAX IIePEMEHHOH Bep-

HO HepaBeHCTBO —3x° + x < é

3.165. Pemure HEpaBEHCTBO:

2 2
x < 9x x >3x+3.
a) 10+2\10’ 6) 3 4’
2 2
x°+2 _ x°-28 x2  8x-5 _ 24
. x L ex
B) 14 R r) 3 4 3’
2
x“+2 3x—-1 2 x+1 x—3
- <1 2x° — <
n 3 €) 2x 2 3

3.166. Haiinure, mpy KaKUX 3HAUEHUAX apryMeHTa 3HAUEHUSA

dyHKRIUN:
5-2x
4 b

2
0) y= % He MeHbIIe 3HaUeHU#N QpyHKRmuu y = 2x — 3.

a) y = x>— 0,25 Goubllle 3HAYCHUH QYHKIUYN Yy =

3.167. PertiiTe HEpaBEHCTBO:
(x-2)2 c2x-4,

) 3
(-8 (x-2® .
6) 16 4 <1 X5
Cx-1? _(x-1)2 1-x,
B) 10 > 5 g
2 2 2
r) (x-1) +7g>(x—7) +x —5x.
2 3 4 3

3.168%. Haiinure, npu KaKuWX 3HAYEHUAX £ ypaBHEHUE
x%+ kx +9=0 uMeer fBa Pa3INUHBIX KODHA.

3.169*. HaiinuTe B3HaueHUS a, IPU KOTOPBIX YpaBHEHUE
x%+ax + 16 =0 He UMeeT KOpHEIi.

3.170. Ucnoab3ysa cxemMy rpadpura QyHK-
muu y=x>— 25, u306pakeHHyI0 HA PUCYH-
Ke 84, peliuTe HepaBeHCTBO:

a) x2—25>0; 6) x°—25

B) x°—25<0; r) x°-25
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3.171. Pemure KBaJpaTHOE HEPABEHCTBO, MCIIOJb3YS AaJro-

puTM™m:
a) x2+6x—7>0; 6) x>—3x+2<0;
B) x2—Tx>0; r) x> —4<0;
n) x*—8x+16>0; e) 9x%+6x +1<0;
x) 8x°+3>0; 3) 8x*—x+9<0.
3.172. PemuTe KBagpaTHOE HEPaBEHCTBO:
a) 6x2—Tx+2>0; 6) —x2+4x+5<0;
B) x2—1>0; r) 16 — x> 0;
1) 3x —9x% > 0; e) —2x% - 5x+ 3 < 0;
x) Tx*—x+1>0; 3) x> - 8x+16 < 0.
3.173. HaiinuTe Bce IieJible pellleHNA HEepaBEHCTBA:
a) x2—4x<0; 0) x2-5x-6<0;
B) x°—6<0; r) —4x*+8x+1>0.

3.174. HaiinuTe Bce 3HAUYEeHUA AapryMeHTa, OPU KOTOPBIX
QPYHKIIUA:

a) y = 4 + x°— bx TIPUHUMAET TIOJIOKUTETbHbIEe 3HAYCHUS;

0) y =36 — 4x® IpUHUMAET HEOTPUIATEIbHbIE SHAUEHUA.

3.175. PertiTe HEpaBEHCTBO:

a) —9x? > -8x—1; 6) x? < 36;

B) x* <3x; r) x°+9>6x;
) 3x +7<-2x%; e) 3x% <15;

) Hxl+1>2x; 3) Tx < x”.
3.176. Pemnure HepaBeHCTBO:

a) x*+2x -7<0; 6) Tx —1<5x".

3.177. HaiiguTe, Ipu KaKWX 3HAUEHUSIX IIEPEMEHHON HMeeT
CMBICJT BBIpasKeHUe:

a) V10x — 8 - 3x” ; 6) Vbx — 3x”.

3.178. Peitute HepaBeHCTBO:

a) 4x°—Tx+7>3x*—11x +52;

6) 10x%+8x —2<x?—16x —18.

3.179. HaiinuTe, Ipu KaKNUX 3HAUCHUAX IIePeMEeHHON 3HAUEHU I
aBywieHa 6x° — 4x MeHbIe 3HaueHMH TpexuiaeHa 4x%+ 3x + 9.
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3.180. Pemure HepaBeHCTBO:

a) (x—2)* <1; 6) (4x-1)>>9;

B) 4> (x + 3)%; r) (83x—4)* <1

3.181. HakanyHe NIpoBeJeHUS IePEMOHUU HATPaKICHUS II0-
Oemuresieli KOHKypca HOpo(hecCMOHAJIBLHOTO MAacTepCTBa B 3aJie
IJIsI TTPOBENIeHUS TOPIKECTB PACCTABIAIOT CTYJIbs. UMCIO CTYIbEB
B KasKIOM PAAY OOJYKHO OBITH Ha 15 00JIbIlle, YeM YHCJIO PSAI0B
B 3ajyie. Haiimure, CKOJBKO PSOOB CTYJIbEB MOYKHO YCTaHOBUTD,
ecIu B 3PHUTEJIbHOM 3ajieé OJHOBPEMEHHO MOYKHO Pa3MEeCTUTh He
6osee 250 uesoBeK.

3.182. HaiiguTe HauMeHbIIlee 1 HAMOOJbIIIEe IleJIble PeIleHN s
HepaBeHCTBa:

a) 2(2x*-7)<-8x-9; 0) x(x—-4)<2x-8;

B) (x +5)(x —T7)<-35; 1) (x—-8)(x+3)<1-5x.

3.183. Peiure HepaBeHCTBO:

a) (x+3)(x-2)<6-x*—x;

0) 2x(3x +1) > (8x —1)(x + 3).

3.184. IlpumenuTe (OPMYJIbI COKPAIIEHHOTIO YMHOMKEHHUA U
peruTe HepaBeHCTBO:

a) (x +4)? >6x +40;

6) (2x +1)*+2<2(x — 3x%);

B) (83x +1)%+ 33> (2x + 5)%;

) (x-1D(x+1)>x*+4 - (x-5)>%.

3.185. Haiigure, Ipy KakuxX 3HAUYEHUAX I[IEPEMEHHOU 3HAaUe-
HUe KBajpara AByUYJeHa 3X — 2 He IIPEBOCXOAUT 3HAUEHUI BbIpa-
sxerns 3x2—10x + 8.

3.186. J[lokaskuTe, UTO He CYIIECTBYyeT TaKWUX 3Haue-
HUH II€pEeMEeHHOI, IIPpM KOTOPBLIX BBIMOJHAETCSA HEPABEHCTBO

—5x%+2x > %
3.187 Perure HepaBeHCTBO:
11x 4 x-1 42 7
a) ~— ; 0 + -2
) % 5 ) =3 5 15
x®>-5 x-8 x®+6x 2x+3
— <3; — > 6.
B) 2 5 3; r) 12 4 6
3.188. HaiinuTe, Mpu KaKuX 3HAUCHUSX apryMeHTa 3HAUEHU!S

Tx+3
PR

dysKIuN y = x° + 2x He 6OJIbllle 3HAUEHUH QYHKIUHU Y =
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3.189. PeiiiTe HEpaBEHCTBO:

(x+2)(x+3) x-1_ x+3, (2x-5) _ o o .
a) 5 3 > £ 6)7/5 3x;
3-x  x _ (x-3) (x-12  3x+1 _ (x+1)
°5TX x> . _
By 73 12 D T 7 3

3.190%*. Haiigure Takue 3HAUEHUSA @, IPU KOTOPBIX YpPaBHEHUE
2x% + ax + 2 = 0 uMeeT ABa PABIMYHBIX KOPHH.

HOK (25,40
3.191. Haiigure 3HaueHre BLIPAYKEHUS HOIIE2540§'
3.192. Brruucaure: ’
-2, 495 3,992
a) 81 23 . 6) 0,125 232 )
9 0,5 1
5x + SV = -3,
3.193. Permure cucremMy ypaBHEHUH
dx-3y=1
x-y=1

3.194. Ilo KoJBIIEBOMY MapLIPYTy KYPCHUPOBAJIH ABa aBTOOY-
ca ¢ uuTepsayiom 50 MmuH. B cBA3HU ¢ BBeJjeHHuEM B 9KCILIyaTaI[LIO0
HOBOT'O »KHIJIOTO pailoHa Ha MapIIPyT ILIAHMPYETCA BLEIBECTHU eIlle
Tpu aBroOyca. Kakum craHeT MHTEPBaJI ABUKEHUS IOCJE YBeJIU-
yeHUs 4uncja aBToOycoB Ha MapiipyTe? Ha CKOJIBKO IPOIIEHTOB
COKPATHUTCS MHTEPBAJ IBUKEHUA?

3.195. Pasnoxxkure HAa MHOMKUTEJU:
a) y® —49y; 6) —3a”®— 6ab — 3b%;
B) (a — 6)*—9a%; r) c2—b*—c+b.

3.196. BroimosnuTe neiicTBUSA:
a) (32 - 2)(4V2 +7) - 132; 6) (3v2 +2)*+(6 -2 ).

3.197. Hacenmenue Benapycu cocraBiser okoso 9 500 000 uet.,
a ee Teppuropusa npubamsuTenbHO paBHa 207 600 KMZ. Haii-
OUTe IIJIOTHOCTh HacejdeHusd bBesapycu (4uCIO JKUTeJEH, IIPH-
xoxameeca Ha 1 km? reppuropuy). C IOMOIIBIO CIIPABOYHOM
auteparypbl uam HWHTepHeTa HaWauTe WHMGOPMAIWIO O TIJIOT-
HOCTH HaceJeHUs B KaKJIOM U3 O0JIaCTHBIX IEeHTPOB Besmapycwu.
IIpencraBbTe IOJSIyUeHHBIE PE3YJIbTATHI B BHUJE CTOJIOUATON Aua-
TpaMMBI.
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§ 16. CucTeMbI 1 COBOKYITHOCTH KBaJIPaTHBIX HEPABEHCTB

@ 3.198. Perure crucTeMy HepaBeHCTB:

) {—2(x -2,5)>0, 5 {—2x -2,6<0,
2x —(2-x)<5; x—-2(1-3x)<0
3.199. Haiinure pelieHne COBOKYITHOCTY HEPaBEHCTB:
3x —4<-15, 3x—-4>-15,
2) {Z(x ~3)>8; [2(x _3)<8.

@ PaccmoTrpuM pernieHre HECKOJBKUX 3aj1ad.

3adaua 1. Iljgomams ydvacTKa [OJdA ILIAHAPYEMOM [eTCKOU
IJIOMALKY JOJKHA OBITH He MeHbIe 39 M2 u He Goabire 144 m2.
KakxoBbl pasmepb!l yuacTka, ecyau ero aiamaa Ha 10 m Oosblie mim-
PUHBI?

Peuwenue. O603HAUMM MIMPUHY ILJIOIIAAKK Yepes3 X M, TOT-
na ee miumHA (x+10) M, a mromaznp x(x+ 10) m%. Ilo yciaoBuio
3amauy OJHOBPEMEHHO [OJIKHBI BBITTONHATHCA [OBa YCJIOBUS:
x(x+10)>239 u x(x+10)<144. OOGBbegUHUM 5THU YCJIOBUSI B
x(x +10) > 39,

x(x +10) < 144.

PemuMm KaskIoe HEPaBEHCTBO CHUCTEMBI:

1) x(x+10)>39; x* +10x—-39>0;

x;=-13, x,=38; x € (—00; —=13] U [3; +0);

2) x(x+10)<144; x* +10x — 144 <0;

x;=-18, x,=8; x € [-18; 8].

Haiizem mepeceueHUnsi MHOMKECTB PEIlleHU TIEPBOTO X BTOPOTO
HepaBeHCTB (puc. 85). Pertenuem cucTeMbl HEPABEHCTB ABJIAETCA
o0benuHenue oTpeskoB [-18; —13] U [3; 8].

Cucremy {

Y vz iz
18\\\\\\\ AN\ \\\\\\\\8 x Puc. 85
uc.

YcioBuio 3ajadyu  YOOBJETBOPAIOT TOJBKO ITOJIOMKUTETbHBIE
3HAUeHUA X, T. €. X € [3; 8].

Omeem: MIMPUHA ILJIOMIAAKNA MOYKET U3MEHATHCA OT 3 10 8 M,
a COOTBETCTBYIOIINE 3HAUEHUA OJIUHBI — oT 13 mo 18 m.

3adaua 2. Ilpu mIaHUPOBAHUM 3ajia IJA KOH(QEpeHIUH, pac-
cuuTaHHOro He OoJsiee ueM Ha 360 MecT, IPOEKTHON OpraHM3aIuu
HYKHO OBLIO YYeCThb CJIEAYIOIME YCJIOBUA: KOJMUYECTBO PAMIOB
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IOJI?KHO OBITH MJIM HA ABa MEHbIIe, YeM KOJMUYEeCTBO MECT B PALY,
uan Ha 9 Oosbie. Kakoe KoamuecTBO PSAg0OB MOJKET OBITHL B 3aJie,
€CJIM UX OOJIXXHO OBITH He MeHbIe 10?
Pewenue. O603HAYNM KOJIMYECTBO PANOB B 3aJje uepeld x. Ilo
nepBoMy ycJjoBuio moayuuMm Xx(x + 2) < 360, mo BTOpOMYy ycCJO-
Buio — x(x —9)<360. Tak KakK MOJ'KHO BBINOJHATHCSI JHOO
mepBoe, Jub0 BTOPOE yCJOBUE, TO 00befMHUM 006a YCJIOBUA B CO-
{x(x +2) < 360,

BOKYITHOCTH Pemmum KaKkmoe HepaBEHCTBO COBO-
x(x —9) < 360.

KYIIHOCTH:

1) x(x +2)<360; x*+2x-3860<0;

x;=-20, x,=18; x € [-20; 18];

2) x(x —9)<360; x*-9x—360<0;

x,=-15, xy=24; x € [-15; 24].

Haiimem o6benrHeHe MHOYKECTB PEIIeHUN ITePBOr0 ¥ BTOPOT'O
HepaBeHCTB (puc. 86). PelieHreM COBOKYITHOCTU HEPABEHCTB SB-
JsieTcsa oTpe3ok x € [-20; 24].

.////////<//////////////////// -
AMAMIMIRITHIIRRtaay, 2
Puc. 86 -20 -15 18 24

Ilo ycioBHIO 3amauu YUCJIO PAAOB AOJIKHO OBITH HE MEHb-
e 10, KOJIUYeCcTBO PAMOB ABJSETCA HATypPaJbHBIM unciaoM. Tor-
ma x € {10, 11, ..., 24}.

Omeem: x € {10, 11, ..., 24}.

@ Cucremsl KBaJpPaTHBIX HEPAaBE€HCTB

Pemmure cucremy HepaBencTB | Pemum Kaykagoe HepaBeHCTBO
4x® > —(x - 3), CHUCTEMBI:
2 > _ _ .
x2 < 6. 1) ;'tx = (x 3)7
4x“+x -3 20;
x=-1, x, =% — HyJu QYHK-
mun y=4x°+x-3. Pemenuem
HepaBeHcTBa 4x°>—(x—3) aAB-
Jsercs o0befuHEHUe IIPoMe-
3
KYTKOB (—00; —1]U[Z;+oo).
2) x2<6; x2-6<0;
x;, =6, xzzx/g — HyJHU
dbysxnum y = x2 - 6.




Kragparnunas pyErmusa

Pemmenuem HepaBeHCTBa
x? — 6 < 0 gBIsgeTCA OTPE3OK

|-6; V6.

Hatinem mepeceueHue MHO-
JKECTB peIleHU HEepPaBEeHCTB
CUICTEMBI.

& 74 & &
NN }\ N
6 -1 1 e
Pemmenne cmcremMbl — Hepa-
BEHCTB: [—\/E; —l]U[%; \/E]
Omeem:

V65 -1]u[3; V6 |.

COBORyl’lHOCTPl HepaBeHCTB

Haiigure pellleHnie COBOKYII-
HOCTU HEePaBeHCTB

3x% <09,
4x% > 2 56.

Pemum Kakgoe HePaBEHCTBO
COBOKYITHOCTH:

1) 3x2<9; x<3; x2-3<0.
Hynmn ¢pysxnun y=x* - 8:

x, =—3; x4 = J3.

PemteruemM HepaBeHCTBA
x*-8<0 saABIseTCA OTPE30OK

[-V3; V3],

2) 4x® > 2,56; x? > 0,64;
x*-0,64 > 0.

Hymun ¢ysxnum y=x*-0,64:
x,=-0,8; x,=0,8. Pemrenuem
HepaBeHcTBa x2—0,64 >0 aB-

Jsgercss o0beSUHEHHe IIpoMe-
JKYTKOB:

(—OO; _078) U (0’8; +OO),

NMpaBoobnagaTtenb HapoaHas acBeTa
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Hatinem oObensuHenme MHO-
JKECTB peIlleHWH IIepBOro u
BTOPOT'O HEPABEHCTB.

LU
-J3 -0,8 0,8 /3

O0besHEeHEeM MHOJXECTB
SABJISIETCA BCSA UYMCJIOBAs IIPA-
Mas.

Omsem: x € R.

MHOKeCTBO?

2. MoskeT /i pelleHMeM CHCTEeMbl KBAJAPATHBIX HEPABEHCTB OBITH MHO-
JKEeCTBO, COCTOSIIee U3 OLHOro uyucaa?

3. MosxeT M pellleHHeM COBOKYIIHOCTY KBAJPATHBIX HEPABEHCTB OBITH
MHOKECTBO, COCTOSIIee U3 OJHOI'0 ymcaa?

_®_

3.200. PeriuTe cucTeMy KBaJpaTHBLIX HepPaBEHCTB:

6 1. MoskeT Jiu pellleHumeM CHUCTEMBI KBaJpPaTHBIX HEPABEHCTB OBITH IIYCTOE

x-5x+6=>0, x*—x-20<0,
a) ) 0) )
x“—4x-5<0; x“+3x-18 2 0;
x*-x-12>0, x*+Tx-8<0,
B) y T) )
x“+4x-520; x“+8x+12<0.

3.201. Haiigmre Bce 3HAUeHWSA apryMeHTa, IIPU KOTOPBIX
GyHENMUa y=x>+Xx OpPUHUMAaeT OTPHUIaTebHble 3HAUEHHUd, a
bysKmua y=-x>+2x+3 NIpUHUMAaeT HEOTPUIIATeJIbHBIE B3HA-
YeHUd.

3.202. PertuTe crucTeMy HepaBeHCTB:

3x*—x-4<0, 2%+ 5x+2>0,
a) 6)

x> 0; x—-1<0;

4x*+5x-6>0, 3x2-5x+2<0,
B) r)

3-2x2>0; 4-5x>0.
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3.203. HaiinuTe Bce 3HAUeHUSA apryMeHTa, IIPU KOTOPBIX U
dbyarnua y=2x2+9x + 4, u QyHKNUA y = 6 — 5x TPUHUMAIOT He-
OTpHUIIATEIbHBLIE 3HAUCHUA.

3.204. Haiimure HauMeHbIIlee IeJ0e pellleHlie CHCTeMbl Hepa-
BEHCTB:

a {x2—8x<0, 5 {x2—25>0,
2%+ 3x>0; x%-49<0;
x*—6x<0, x*-5<0,

{4x2—9>0; K {x2+x>0.

3.205. HatiguTe Bce 3HaueHUA apryMeHTa, IPU KOTOPBIX I'pa-
bux QyHKIUMN Yy = —x? pacIoyIoKeH BBIIIE IIPAMOIT y=-9 u HIKe
npamont y =-1.

3.206. PemuTte cucteMy KBaApaTHBIX HEPaBEHCTB:

x®—2x - 24<0, 6) 2x°+x-3<0,
a
x% >16; —x? < 2x.

3.207. HaiiguTe ob6yiacTh OIpeesieHns BhIPaKeHU:

a) J-x2+3x+4 +J2 - x; 6) V36 — x? —J2x —12.

3.208. B JIeKIIMOHHONM ayAUTOPUM YNCJIO PANOB Ha 8 00JIb-
1I1e, YeM YKCJIO MEeCT B OTZHOM PSIY, IIPU JTOM OOIIee UMCJIO0 MEeCT
B ayauTopuu He mpeBocxomuT 105, a umcyio psamoB He MeHbIe 9.
KaxoBo HaubosbIliee BO3MOYKHOE UMCJIO PSAIOB B ATOH ayANUTOPUU?

3.209. Haiigure uYucJI0 IeJBIX PeIIeHW CHCTeMbI Hepa-
BEHCTB:

x*-4x-5<0, x‘1+x+2<1’
a) 4,1 6) 4 6
0 9-x*>0.
3.210. Haiigure Hambosblliee 1ejioe pelleHre CHUCTeMbI Hepa-
—2x +3 2 3(x + 2),
BEHCTB )
—x"—4x>0.

3.211. PemiuTe aBOIiHOE HEPaBEHCTBO, MCIIOJNbL3Yys 3aIllCh He-
paBEHCTBa C ITOMOIIIbIO CUCTEMBI:

a) 0<x*+8x<9; 6) 3<x®—8x +23<16;

B) 2x < x*- 24 <10x; r) 2x —1<x®*<4x-3.
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3.212. Permmure cucTeMy KBaJApPATHBIX HEPABEHCTB:
(x +2)* <(2x-3)*-8(x -5),

? {xz—x—42<0;

5 {(x —2)2< (2x + 8)2 - 8(x + ),
x®+x-42<0.

3.213. PerrnTe COBOKYIIHOCTh KBaApPATHBIX HEPABEHCTB:

2 {xz—Zx—8>0, 5 {xz—Zx—35>0,
x2+4x-5<0; x2+10x +9>0;
x*—4x>0, x> 25,

? ch—x—6<0; K ch—6x+5<0.

3.214. Haligure Bce 3HAUEHUsI apryMeHTa, IPH KOTOPBIX I'pa-
duK QYHKIMHU Y= Xx?— X PACIOJOKeH BhIIIe npaMoil y =20 uiu
HUXKe mpamoi y=12.

3.215. PeriiTe COBOKYITHOCTh KBaJPATHLIX HEPABEHCTB:
) x* +x-6>0, s x*—4x+3 <0,
a

x*+2x+7<0; 2x° +x+1>0.

3.216. [Insa npoxOKAeHUA MPAKTUKU CTYJEHT MOXKET BbIOpaTh
J1000#1 13 ABYX rpaduKOB: YKCJO AHell B Hemejaro Ha 1 MeHbIIe,
YyeM YMCJIO YaCOB PabOThl B OAUH AE€Hb, WJIM UKNCJIO YAaCOB PAOOThI
Ha 1 MeHbIIle, UYeM YMCJIO pabouux AHeW B HemeJo. dmcio pado-

YUX YacoB HOJKHO ObITh He MeHbIne 30. CKOIbKO paboumx gHEHR
MOKeT OBITH y CTy[eHTa Ha IMIPaKTUKe?

3.217. PeriiTe COBOKYITHOCTH HEPABEHCTB:

x2-T7x-8>0, 2x%+ 5x - 3<0,
a) 0)
x <0; 3—x>0;
x2-12x<0, x2-4>0,
B) T
15-3x>0; 1-2x<0

3.218. PeruTe cructeMy KBaJApPATHBIX HEPABEHCTB:
x*—bx —24>0, x*-5x-6<0,
a) 0)
x* - b5x —86<0; x*-3x-10>0.



KBagparuunas pyHKIUA

3.219. Haiigure Bce 3HAUEHUS apryMeHTa, IPU KOTOPBIX (PYHK-
musa y=x’+x—6 IpUHUMAeT HeOTpUIIATeIbHbLIE 3HAUEHUS, a
bYHKINA Yy = —x2 + 4X — HOJOKUTeNbHbIe 3HAUCHMUS.

3.220. PerriuiTe cucTeMy HepaBEHCTB:

3x>-2x-1<0, 2x2+Tx-9>0,
a) 0)
x <0; 7T—-4x<0.

3.221. HaiiguTe HanMeHbIIlee M HAMOOJbIIIEE IIeJIble PeIleHN s

CHCTEMBI HEPaBEHCTB:
x2+6x>0, x2-36<0,

a) ) 0) ,

x°—-2x<0; 9x°-12>20.

3.222. HaiiguTe Bce 3HaUEGHHUA apryMeHTa, IPKU KOTOPBIX I'pa-
dbuk QyHKIUKE y=2x° pAcCIOJO¥KeH BBIIIe IPAMOH y=8 U HUKe
mpamoit y = 18.

3.223. PeriuTe cucTeMy KBaJpaTHBIX HEPaBEHCTB:

x*+2x-15>0, 2x*-9x+4>0,

a) ) 0) )

x° < 25; -x“>—4x.

3.224. Hatigute 00JIaCTh OIpeeeHUs BBIPAYKEeHUA:

a) J-xi+x+2+J1l-x; 6) V25— x% —/2x —10.

3.225. [Ipy3bs TOTOBUJIM HOBOT'OJHUE ITOJAPKU [JIS T'PYIIBI [e-
Tel 13 JeTCKOro cazxa. IIpu aToM OHM 3aMETHJIN, UTO €CJIM TOJapPKOB
OyZeT CTOJBbKO JKe, CKOJbKO KOH(ET B KasKAOM IIOJapKe, TO UKCJIO
Bcex KoH(er He mpeBnicuT 400, a ecnu KoH(pET B KayKIOM IIOJAPKe
OymeT Ha AEeCATh MEHbIIe, UeM MHOJAapKOB, TO YMCJI0 KOH(pET He IIpe-
BoicuT 144. KakoBo MaKCUMAJbHO BO3MOXKHOE UHCJIO ITOJAapPKOB?

3.226. Haiigure HanbobIllee IleJI0€ PeIlleHre CUCTEMBI Hepa-
21 -x)<Tx +5,
4-x*>0.

3.227. Pemiute ABOIiHOE HEPaBEHCTBO, HCIOJb3YysA 3alUCh He-
paBeHCTBA C TIOMOIIBIO CUCTEMBI:

BEHCTB {

a) 0<x®>-6x<T,; 6) x +2<x*<16.

3.228. PeriiTe COBOKYITHOCTh KBaIPATHLIX HEPABEHCTB:
x*-2x-38<0, x*-4<0,

a) 0

x%—11x + 28 < 0; 2x%—b5x+3>0.
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3.229. HaiinuTe Bce 3HAUEHUSA apryMeHTa, IPH KOTOPBIX I'pa-
bux QyHKIUN y=-3x> pacIoJOKeH BbIIle IPAMOH y=-3 uIn
HIDKe IpaMon y =-12.

3.230. PermiuTe COBOKYITHOCTH KBAaJApPATHBIX HEPABEHCTB:

)'x2+5x+6>0, 5 [9x% —5x +2<0,
a
x2—x+3<0; _x2+3x+7>0.

3.231. Perrure COBOKYITHOCTH HEPABEHCTB:
[4x%+5x-6<0, [x?-36<0,

a) 0)
| x+2<0; |5—-2x>0.

3.232. Beruuciure:

1%_1 1,96; 6 3\/6,25—2\/3,24.
a) 155 —7 ) 7900

3.233. CpaBHUTe 3HAYEHWS BHIpAKeHUH a °—b° u (a—b)>
npu a =0,5; b=0,25.

3.234. Pazmo:kuTe HAa MHOMKUTEIU KBaAPATHBIN TPeXUJeH:
a) x2+ Tx — 18; 6) 5x2— 14x — 3; B) —25x% + 10x — 1.

3.235. I'oToBsACHL K oMMMIHALEe II0 MaTeMaTHuKe, OO0 KOTOPOI
ocraBajoch 17 nHEW, BOCBMUKJACCHUK 3allJIAaHUPOBAJI PEIlaTh B
KasKABIM M3 OCTABIIMXCS OHeN OZWHAKOBOE KOJMUYECTBO 3aaad.
Perrienme 3amau Tak ero yBJIEKJIO, UTO OH peIllaj eKeIHEeBHO Ha
5 zagau OoJibIlle, yeM HaMeudaJl Mo MJaHy, W II03TOMY 3a 5 mHel
IO HavaJia OJIUMIINAABI IOIPOCUJI Y YUUTEJA JOIOJHUTEJIbHOE 3a-
maHume nasa moAroToBKu. CKOJBKO 3aadu pelrnajl BOCbMUKJIACCHUK
eXKeJHEeBHO?

3.236. dyuruua 3amana ¢opmysaoi y=-8. BribepuTe Bce
BEPHBIE YTBEPIKICHU:

a) rpaduk QyHKINN TpoxoquT uepes Touky A(100; —8); 6) pyHK-
s He UMeeT HyJeil; B) rpaduK (QPYHKINU IIPOXOIUT Uepes Hauajio
KOOpAUHAT; T) rpaduk (PYHKINK CUMMETPUUYEH OTHOCUTEJIHLHO OCH
opauHat; ) rpad@uk GYHKIUKA He IepeceKaeT och abCIiucC.

3.237. BeimosHUTE 3aMeHY NEPEMEHHON M PEIuTe ypaBHEHUE
(x® + 2x)* — (x + 1) = 55.



KBagparuunas pyHKIUA

HTorosasa caMoolrieHKa

ITocne m3yueHuss 9TOU TVIABBI A IOJMKEH:
® yMeTh OIPEeNeaATh KBAAPATUUYHYI0 (PDYHKIIUIO B PA3JIMUHBIX
gopMax ee 3aIuCu;
e yMeTb HaXOAUTh:
HYJIU KBaJpPaTUUYHON (DYHKIIUU;
HIPOMEKYTKU MOHOTOHHOCTH KBaJpaTUUYHON (DYHKITUU;
TIPOMEKYTKY 3HAKOIIOCTOSHCTBA KBAaAPATUYHOU (DYHKIIMN;
HauOOJIbIIlee WJIW HaWMeHbIllee 3HaueHNe KBaJpaTU4YHON
byHKIMHT;
® 3HATH AJITOPUTM MOCTPOEHUS rpadrKa KBaJpPaTUUIHON QyHK-
U WM YMETh CTPOUTH IIapabojy 0 ypaBHEHUIO KBaJApaTUYHON
(QYyHKIUU, 3alIUCAHHOMY B Pa3JIMYHBIX (hopmax;
e 3HATh, KaKUe peaJibHbIE IIPOIECChl MOYKHO OIIUCHIBATH C I1O-
MOIITHI0 KBAAPATUUYHON (PYHKIINN;
® 3HATH AJITOPUTM PeLIeHUd KBaJPaTHBIX HEPAaBEHCTB U YMeETh
peliaTth KBaJgpaTHbie HEPABEHCTBA;
e yMeTh pellaTh CUCTEMBI U COBOKYIIHOCTU KBaJIpPAaTHBLIX He-
PaBeHCTB.

$S1 mpoBepsAIO CBOM 3HAHUS

1. Kakyo (pyHKINIO Ha3bIBAIOT KBaapaTuuyHoii? M3 maHHBIX
(GYHKIMI BeIOEPUTE KBaJpaTUYHbIE:

a) y=-x—8x+4; 6) y = x*+ 2x; B)y=-Tx*-1;

r) y=-4x+3; m) y=-8x% e) y=x°—4x>

Kak maspiBaeTcsa rpauk KBaIPaTUUYHON (PYHKI[UN?

2. Ha pucynke 87 usobpakes rpaduK OgHOI 13 PYyHKIIWIL:

a)y=x—4; 6) y=x>—2x-3; J
B) y=38x—1; rny=—x?-x-3. 5
A
Omnpenenute, rpapuK Kakol (GYyHKIIAU \ . /
1300paskeH Ha PHUCYHKe. \ D /
3. KpagpaTuunaa GpyHKIUA 3amaHa (Gop- \ 1 /

myisoit f(x) =—x?+ 5x —3. Haiinure:
a) 1 (0); 0) 1(2); B) f(-1).
4. OmpemenuTe HaIpaBJeHWE BeTBEH u
HalIuTe KOOPAMHATHI BepPIINHELI IapabobL:
a)y=4x>-8x+1; 6)y =—3(x + 6)* + 5;
B) y = (x — 6)(x + 2); r) y=-b5x*+9. Puc. 87

— 1O
T~

R,

|
S
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5. Pemure KBagpaTHOe HEpaBEHCTBO:

a) x2—11x+10>0; 6) 4x2+9x +2<0;

B) x°+ x + 6> 0; r) x2—8x+16<0;

1) 3x%—x<0; e) 4x2-9>0.

6. ITocTpoiiTe rpaduKM KBaAPATUUYHBIX GQYHRIUNL [f(x)=
=(x—-4-1, g(x)=—2x2+8x -6 u h(x)=(x—2)(x +6). [Ina xax-
Ion m3 (PpyHKIHUI yKaKuTe: a) 00JacThb OIIpeneseHus (PyHKIINN;
0) MHOKEeCTBO 3HAaUeHUIN (YHKIIMU; B) HaMMeHbIee (HanbobIiee)
s3HaueHre (PYHKIMM; I') YPaBHEHME OCH CHUMMETPUU HapaboJIbI;
I) HyJau QYHKIIUU; €) IPOMEKYTKY 3HAKOIIOCTOAHCTBA (DYHKIIUN;
JK) IPOMEXKYTKM MOHOTOHHOCTH (PYHKIMH. MOMKHO JI BBITIOJ-
HUTDH 3aJaHUA a) — K) 0e3 mocTpoeHusa rpadpura?

7. PermiuTe cucTeMy KBaJApPATHBIX HEPABEHCTB:
x2-9x-10<0, s x2-x-12>0,

a) a2 . 2 _
6x —x° <0 x“+3x-10<0.

8. PeH_II/ITe COBOKYITHOCTh HEPABEHCTB:
2x2-11x-6<0, 5 x*-1<0,
a
x+4<0; x2-3x>0.

9. ®dupma npoussogut oT 0 1o 60 KepaMuUUeCKUX Ba3 B J€Hb.
ITpubslts B pybaax samaerca ¢yHKnueir B(x)=-x%+ 60x — 500,
TIle X — YHCJIO Bas.

a) PaccuuraiiTe mpubblab mpu mpomaske 40 Bas.

0) Haiigure 4ymciio M3roTOBJSAEMbBIX Bas3, HamboJiee BBHITOJHOE
I TIPOJaKHU.

10. HaiiguTre, 1pyu KaKUX 3HAUYEHUSAX | YpPaBHEHIE:

a) 2x? — tx + 8 =0 uMeeT ABa KOPHS;

6) 5x%+tx + 3 =0 He UMeeT KOpHeii.

IIpakTUUyeckasa maTeMaTHKa
1. Eciu mepuMeTp NOPAMOYIOJIBHOI'O YyUYacTKa 3eMJIM pPaBeH
100 M, TO KaKoBa ero HamOOJIbIIAA IJIOIaLb?
2. Besocumnegucr, BbIe3Kasd U3 TIOPoJa CO CKOPOCTHIO

Uo=12 *¥ paymHaeT pasroOHATHCS € HOCTOAHHBIM YCKODPEHUEM,
9



KBagparuunas pyHKIUA

KM

MOZYJIb KOTOPOTO a =2 =3, mocTuras ckopoctu 20 RTM 3aBucu-
a

MOCTBH OyTU S (KM) BeJOCHUIIeIVICTA OT BpeMeHU { ero JBUIKEHUSA

at?
2
ZeJIuTe HauOOJbINlee BpeMs, B TeUeHHEe KOTOPOI'O BEJIOCUIIEHHCT

3a TOPOJOM OIlpejeliseTcsA BbIpaskeHUeM S(t) = vyt + . Ompe-

OymeT HaXOAUTHCS B 30HE MOKPBITUS COTOBOM CBA3U, €CJU OIepa-
TOP TapaHTUPyeT HaJWuue CBA3U B pagmyce He Gosee 20 KM OT
ropoja.
3. Mau OpollleH BepTHKaJbHO BBEPX C BHICOTHI 1,2 M C Ha-
YaJabHOI CKODPOCTBIO, MOAYJIb KOTOpOi v,=10 X. 3aBucumMoCTb
(¢

BBICOTEI HMOA'beMa MAUYa Hajm 3eMJieir i (M) oT Bpemenu moJjera t (c)
BBIpasKaeTca (Qopmyioir h=-5t2+10t+1,2. Ha kKakyo Makcu-
MaJIBHYIO BBICOTY IIOOJHMMETCSHA MH‘I?

4. Bo BpeMsa yueHmuii mcciaemyeTcs 3alyCK pPaKeThbl B BOIY.
C moMoIIbiI0 KaMephbl 0OTMeYaeTCcss BhICOTa /1, Ha KOTOPOIT HaXOMUT-
cAd pakKera B 3aBucuMocTu oT BpemeHu t (puc. 88). Ilpexamosara-
eTcsl, YTO 3aBUCUMOCTh BBICOTHI /i OT BpeMeHU ¢ 3amaeTcsa ypas-

HeHUEM h(t) = —%g(t —a)® + P, Tme & — yCKOpeHue CBOOOZHOTO
M
C2

a) Ha xakoii BeicoTe HaxoauTcsa pakera uepe3 1 ¢? Hepes 3 c?

InageHusd, MOAYJIb KOTOPOI'O MOMHO CUMUTaATh PaBHBIM 10

0) Haiimure h B BepxHeli TOUKe TPAeKTOPUU.
B) Haiinure snauenuss oo u 3.

r) Kakasa ¢yurnua Buma h(f)=at+b MOKeT MOAEIUPOBATH
IBUKeHue niad t > 3 ¢?

h, m
20 s =" -

15 . PN

10 e '.‘

Puc. 88
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YBIeKaTeJIbHAsI MaTeMaTHKa

Heccaemyem, o6o0mIaem, mejaeM BHIBOIBI

HccaemoBaTennsckoe 3amanue 1. OmpemenuTe, KaKue UYacTHU
KapTuHKU (puc. 89) COOTBETCTBYIOT CAEAYIONTUM (YHKITHIM:

1) y=—%(x—5)2+5, x € [2; 8];
2) y=—(x—-8)°+17, xe[7,5; 9];
3) y= —%(x—5)2+9, x e [2; 8];
4) y:%(x—5)2+7, x € [2; 8];
5) y = (x-8)*+5, xe[7,2; 9];
6) y:%(x—5)2+4, x e [2; 8];

7 y:%(x—5)2+3, x e [2; 8]

y

==

-1 © O

=
L~

5 N\
4. \/
3. \/
e
1.
e o o o o o o o o & >
O 123456178910«

Puc. 89

C moMoIIbI0 IPaPUKOB IOCTPONTE CBOIO KAPTUHKY.

HccaemoBaTeansckoe 3aganue 2. PaccMoTpuM ceMeiicTBO Ipa-
dbuKoB QyHKIuU y = x°+ kx, rae k MOKeT M3MeHATbCA oT —10 10
10 ¢ marom 1. OTMeTuM BepIIIMHBI ITapaboJ KPacHLIMHU TOUKAMU
U coenmHUM uX maaBHoi JmHumein (puc. 90). Kakyio rumoresy
MOJKHO BBIABUHYTHL? Ilouemy?



Kragparnunas pyErmusa

\ y /
\ 30 /
S
20
0
Y/ 4 x
7 Q &L
/ \
Ay AN
[ 177 1 AN
Puc. 90

ToToBUMCH K OoJIMMIIMATAM

1. YuacTHMKOB mapaja ILTaHWUPOBAJHN IIOCTPOUTH TaK, UTO-
OBl B KasKJOM PALY CTOAJO 1m0 24 uwea. OmHAKO 0Kas3ajiochb, YTO
He Bce NpUOBIBIIME CMOI'YyT ydYacTBOBaTh B Iapaje, W HUX IIe-
PECTPOMIMN TaK, UTO UMCIO PSIJOB CTAJO0 Ha 2 MEHbIIe, a YIC-
JI0 YeJIOBEK B pAAYy — Ha 26 GoJblite HOBOro umcjaa pamgoB. Ot-
pemenuTe, CKOJLKO UeJOBEK IIPUOBLIIO Ha Mapaj, 3Has, d4To,
ecau OBl BCe OHM ydYacCTBOBAJM, TO MX MOYKHO OBLIO ObI Iepe-
CTPOUTH TaK, UTOOBI UMCJIO PALOB OBIJIO PABHO UHCJIY UEJIOBEK
B pALy.

2. UsBectHo, uTOo TrpaduK KBaAPATHUUHOH (OYHKIUU
y=x?+px+q Kacaerca mpamoi y=2x+p. JlokakuTe, 4TO BCe
TaKWe KBaJpaTUdyHble (PYHKIUNU WMEIOT OOJHO M TO K€ HanMeHb-
Iree 3sHaUYeHUeE.

NMpaBoobnagaTtenb HapoaHas acBeTa



OYHKUUN y= K TOE k=0, y=x%, y=Ixl, y=Jx

X

§ 17. CoiicTBa u rpaduk GyHKIUN Y = %, roe k=0

4.1. Eciu ueThIpe CHErOoyOOPOUYHBIE MAIIMWHBI PACUUINAIOT
Tpaccy 3a 2 4, TO 3a KaKOoe BpeMs 3Ty Ke PadOoTy BBIIOJHSAT
6 MaIIMH TAKOM Ke MOII[HOCTH?

4.2. C momompio 10 KomObaiiHOB arpodupma IJIAHHPOBAJIA
ybOparh ypo:xkail 3a 6 gHeili. CKOJIBKO TaKWX Ke KomOaii-
HOB HAJI0 J00aBUTH, UTOOBI COKPATUTHL CPOKM YOOPOUHOM Ha
2 nua?

4.3. B TypucTruuecKkoM KeMIIMHTe AJid 24 ueJOBeK CcIejlaH 3a-
mac IpoaoBoJibcTBUsS Ha 9 mmeli. Ha cKOJBKO JHEHl XBaTUT
9TOro 3allaca, ecju B KeMIHHT IpudyneT 36 ueaoBeK?

Mmuorue sagaum OIIMCBIBAIOT OOPATHO IIPOIOPIIMOHAJILHYIO
3aBUCUMOCTb MEKAy BeauuumHaMu. Eciin ogHy 13 IepeMeH-
HBIX BeJIMUMH O0OO3HAUMTL Yepe3 X, a APYryio — uYepes Y, TO

dbopmyna y = E, roe k#0, 3amaer
x

(QYHKIIMIO, KOTOpasd Hal3blBaeTCAa O6parnas
00pPaTHOH IIPOMOPIITHOHAIBHOCTHIO. MPOMOPIMOHAIBHOCTD
PaccmoTpumMm cBoiicTBa 1 rpaduk

k
% = " O
aTO HYHKITUU. y x roe k#

1. OomacTts ompenenenus (GpyHK-

oun. Tark Kak ,T.[p06b k nMeeT CMBICJI IIPDW BCE€X 3HAUYeHUuAX X,
X

Kpome HyJsd, To D= (—20; 0) U (0; +o0). I'padpmuecku 9TO 03HaUA-

eT, 4TO rpa@uK QyHKIUU Y = % e repeceKkaeT och OpPAMHAT.
X

2. MuoskectBO 3HaueHui ¢yHrumuu. Tak Kak k#0, To %;ﬁ 0,

sHauuT, y#0, 1. e. E=(—20; 0) U (0; +°0). I'papmuecku 3TO 03-
Hayaer, uTo rpaduk GYHKINU He IepeceKaeT och abcIiucce.

3. Hyan cdysxmumu. Taxk xak y#0, To QyHKIUA Yy = ke

nMeeT HYJIeH. ¥
4. IIpome:kyTKHM 3HaAKOMOCTOAHCTBA (hyHKIMN. Eciu k > 0, To
y >0 upu x € (0; +°), y <0 nopu x € (—°0; 0).

Ecau £ <0, to y > 0 npu x € (—°; 0), y <0 npu x € (0; +0).



DyHKROIUU Y =

k
x

, e k£0, y=2°, y=|x|, y = Jx

5. I'padbur ¢ynrkmuun. Ilo-
cTpouM rpapuk GyHKIUU Yy :%
(k=4>0). Boibepem HECKOJIBKO

3HAUEHU apryMeHTa U COCTABUM
TaObJMUIy 3HAYEHUN (QYHKIIUU.

4|-2|-1]1]2
y |-1|-2]|-4]4] 21

OTMeTUM IOJIyUYeHHbBIE TOY-
KM Ha KOOPAWHATHOM IIJIOCKOCTHU
W COeIUHUM HUX ILJIABHON JIMHU-
eii (puc. 91). I'papuk obOpaTHOI
IIPOIIOPIIMOHAIBHOCT  Has3bIBa-
eTcA rumepb6osoi (oT. rpeu. hy-

]

=D WA TS

sy

\

Puc. 91

perbole — mepexon, U30BITOK, IpeyBeandeHue). ['umepbosa nme-
eT IBe BeTBU. BeTBU rumepO0OJbI CUMMETPUYHBI OTHOCUTEJHHO

HavaJia KOoOpauHarT.

Ecau k> 0, To rpadur o0paTHON HPOIOPIIMOHAJLHOCTH pac-
TIOJIOYKEH B MEPBOM M TpeTheill KOOPAMHATHBIX UeTBEPTAX.

IlocTpoum rpaduk GyHKIUHN Y = —% (k =-6<0).

x -6 | 3 | -2 | -1

1

2

3

6

y 1 2 3 6

—6

-3

-2

-1

OTMeTUM MOJIYUeHHBbIE TOUKHM Ha KOOPAWHATHON IIJIOCKOCTHA U
COeIVHUM WX IIJIaBHOU JuHmen (puc. 92).

l7 y
6
5
/ 4
3
2
= 1
—-7-6-5-4-8-2-1,/01 2 3 4 5 6 Tx

D OU B W DN

Puc. 92
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Ecau k<0, To rpadpux ob6paTHOII HPOMOPIIMOHAJIBHOCTH pac-
TIOJIOYKEH BO BTOPOU U UEeTBEPTOU KOOPAMHATHBLIX UETBEPTAX.

6. IIpome:xkyTku MoHOTOHHOCTH (byHKIuu. Ecau k> 0, To ¢
yBeJIUUeHNeM 3HAUeHUU apryMeHTa 3HaUeHUA (PYHKIUU YMeHb-
Ial0TCa Ha KasKIAOM u3 TPOMeKYTKOB (—°; 0) u (0; +0), T. e.
(byHKIMA yOBIBAET Ha KaKJIOM M3 IIPOMEIKYTKOB (—o°; 0) u (0; +9°).

Ecau k<0, To ¢ yBeJnueHHeM 3HAUeHNs apryMeHTa 3Haue-

HUA (QYHKIUM YBEJWUYUBAIOTCA Ha KaKJIOM U3 IIPOMEXKYTKOB
k

(—20; 0) u (0; +0°), T. e. GYHKIIUA y = — BO3pACTAET HA KAKIOM
U3 IPOMEKYTKOB (—2°; 0) u (0; +20).
@ CgBoiicTBa 00paTHOH NPONOPIMOHATIHHOCTH

)

ABnsgerca aum QYyHKIUSI 00-

a) Taxk xak QyHKIUA Y =
PaTHOM IIPOIOPIIMOHAIBLHOC-

uMeeT BUJI Y = %, roe k=0,4,

TBIO:
0.4 TO OHa ABJAETCA OOPaTHON
a) y=—-; IPONIOPIIOHATLHOCTHIO.
1. -1
6) y = - 0) CDYHR;:I/IH Y . Hdmeer
) xo BUI Y = e roe k =-1, 3ua-
B =27 .
Yy=5% YUT, OHA ABJSAETCA 00paTHOI

MIPOIIOPIIMOHATBHOCTBIO.
B) OyHKIIUA yzg SABJISIETCS JIU-

HeltHOI (y=kx+b,k=%,b =0).

Kakue us crepyroniux ¢ysk- | PyHKIuUa Yy = E, roe k=0,
© X

IUP NOPUHUMAIOT IIOJIOMKHU-

TeJbHbIe 3HAUEHUS IS

IIPUHUMAET IIOJIOKUTEIbHEIE
sHaueHusd maaa x € (—oo; 0),

xe (-3 0): y= 1’8; ecau k< 0. 9ro ycjoBUE BBI-
5 12 * 3 MoJHAETCA  AJs  (QyHKIUH
Y=g Y= =yt =S y=-3
y x x’
Cpasuure: a) ®yaxnus f(x) = 15 yOBbI-
a) f(3,54) u f(4,24), ecan x
15 BaeT Ha npome:kyTkKe (0; +0°).
Flx) = 155

Taxk rak 3,54 < 4,24 n

6) g(10,8) n g(12,9), ecJjiu {3,54; 4’24}C(0; +oo), TO
__29

glx)=--=. 1(3,54) > f(4,24).




DyHKROIUU Y =

%? rae k+#0, y:x3’ y:|x|? Yy = \/;

0) Pyurmusa g(x)= —% BO3-
pacTaeT Ha  IIPOMEXKYTKeE
(0; +°°), mosTomy

£(10,8) < g(12,9).

I'pacdukx o6paTHOI MPOMOPIMOHATHHOCTH

B kaxux KOOpAMHATHBIX YeT-
BEPTAX PACIIOJIOKEH TIpaduK

(PYyHKITUN:
a) f(x) = -2

6) h(x)= 59

X

a) Ecimu k<O,
GyHKIIUN yz% pacroJio-

TO TIpaduK

JKeH BO BTOPOU U 4YeTBepTOM
KOODAMHATHBIX  YeTBEPTAX,
3HAUUT, B OTUX UYETBEPTAX

pacmojioxkeH rpapuk QyHK-

mun f(x) = - 24,

6) Eciu k>0,

byHKRIIIN® yzg pacmoJo-

TO Trpaduk

JKeH B IIepPBOI U TPeThbel KO-
OpPAVMHATHBLIX YETBEPTAX, 3HA-
YUT, B 9TUX UYETBEPTAX pac-
IOJIOXKEeH Trpa)uk (QyHKIIUU

h(x) = %

ITo rpagury obOpaTHOIi IIpO-

_k
y - x
(puc. 93) ompenpenuTe Koap-
dunuenr k.

IIOPIIMOHAJBbHOCTHN

| Yy

I3

= Do

|
N
N
|
<O
|
DO
|
=
DO
!
a]

QN

>
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Ha rumnep6oJsie BBIOGEpeM Ka-
Kyi0-1ub0 TOUKY U oOIpene-
JUM ee KOOPIAUWHATHI, HAIIPU-
mep Toukry (1; —2).

IToacTaBuM KOOpAMHATEI 3TOM
TOYKKM B ypaBHeHHEe TUIIepOo-

JBI Y = %, MIOJIyYUM ypaBHe-

, OTKyma k=-2.

k
Hue -2 ==
1
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1) y 2) y 3)

7 %
4) AO Z 5) z 6) Z |L

7) y

1. Onpenenure, KaKue U3 IpPeACTABICHHBIX rpad@ukos (puc. 94) aBismoTca
runepboaMu.
2. Kakoit us rpadukros (cMm. puc. 94) coorBercTByeT QyHKIIUNU:

a) y=§, roe k> 0; 0) y=§, roe k< 0?

4.4. Boibepute GyHKIUU, TpadUKaMy KOTOPBIX SBJISIOTCS

runepOoJIbI:
_ 11, _ 5, _ X,
a) y=--75 6) y = B) Yy =75
) y=g-6; my=-—"3 @y=x+1
4.5. Jlma obpaTHO# IPOMOPIIMOHAJIBHOCTH [(Xx) = —% Hai-
IUTE:

a) 1(5), /(=2) u f(-20);
0) sHaueHUe apryMeHTa, Ipu KoTopoMm f(x)=—4.
4.6. BpibepuTe TOUKU, IpUHaAJEKaINe Ipad@uKy oOpaTHOI

IIPOIIOPIITMOHAJILHOCTU Y = %:

a) A45; 1); 6) B(-10; —4,5); B) C(0,1; 4,5);
r) D(~2; 22,5); m E0,45; 100);  e) F(2; 90).



DyHKIIUN Yy = %, roe k#0, y:x3, y=|x|, Yy = \/;

o o 2 4.6

4.7, Ona waxpoir wus QyHKRmui f(x)= - g(x) = o
h(x) :—% u p(x)::ic—9 HaliguTe 3HAUEHUs apryMeHTa, Ipu

KOTOPBLIX (DYHKIIUS IPUHUMAET OTPUIlaTeJbHble 3HaueHus. Ilpu-

BeJUTe IMpUMep OOpaTHON ITPOIOPIIMOHAIBHOCTH, TPUHUMAOIIEH
TIOJIOKUTENbHBIEe 3HAaUeHUA mpu X € (0; +0°).

4.8. O6paTHasd IIPOIOPIIMOHAJIBHOCTE 3amaHa (HopMYJIOii

f(x) =—%. CpaBuure:

a) f(2) n f(3); 0) f(=7) u f(-5);

B) f(18,4) u f(18,9); r) f(-56,29) u f(-67,48).

4.9. Nana dyHKRIua g(x)= 29 Pacnonoskure B HopsagKe
yObIBAHUA: *

a) g(13); g(23); g(38); 6) g(-6,49); g(-6,52); g(-6,78).

4.10. ®upma, oKasbIBaINaA YCJAYyTru II0 IIEPEeBO3Ke I'PY30B,
UMeeT B CBOEM PaCHOPSKeHWN HEeCKOJLKO TUIIOB MAIIIUH Pa3Iny-
HOU rpysonoabeMHOCTHA. (I'py30MOaABEMHOCTE — MaKCHUMaJbHAA
Macca rpysa, Ha IIepeBO3KYy KOTOPOI'0 PacCUMTAHO JAaHHOEe TPaHC-
mopTHoe cpencTBo.) Tpebyercsa nmepeBestu rpys maccoi 250 T. Ye-
TaHOBUTE 3aBUCUMOCTb MEKIY I'PY30I0AHEeMHOCTHI0 MAIITHUHBI (711)
U YHCJIOM MAaIllH OAMHAKOBOM I'Py30I0oaAbeMHOCTH (1), Heo0xoau-
MBIX [IJIST TIEPEBO3KU STOTO T'py3a.

4.11. OOGpaTHas OPONOPIMOHAJBHOCTb 3aJaHa (opMyJIoi

y= %, Haiinure koaddunuenT k, eciu u3BeCTHO, UTO:

a) Ipu 3HAUGHUU apryMeHTa, paBHOM 2,5, 3HaUeHue (PyHKIHUU
pasuo 0,2; 6) rpadpuK QPYHKIIUYU ITPOXOAUT Yepes TOUKY C KOOPIu-
"Hartamu (—10; 8).

4.12, Yraxure 06JIaCTh ompeneseHns QYHKIUN Y = % U II0-

crpoiiTe ee rpaduk. Bospacraer mim yObIBaeT JaHHAA (DYHKIIHS
mpu x < 0?

4.13. YKaKuTe MHOKECTBO 3HAUEeHU!l (GMYHKIUU Y = 12y
X

mocTtpoiite ee rpaduk. BepHo su, UTO 3HAUEHUS (PYHKIIUU OTPU-
mareabusl Ipu x < 0?7 HaliguTe KOOpPAMHATBI TOUEK, B KOTOPBIX

rumnepbosia y = —% repecekaeTrcsa ¢ npamon y =—-4; y =6.

4.14. BrIpasuTe KOJHUYECTBO TOBapa 1, KOTOPOE MOMKHO KY-
ouTth Ha cymmy 20 p., Kak (PYHKIHIO OT IeHbl ToBapa x (p.). Ilo-
CTpoiTe TpadpuK 9TOH PYHKIIUN.
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Puc. 95

4.15. Ilo rpaguky obpaTHON mpomopHuoHaJbHOCTH (purc. 95)
omnpeneauTe KoaPUuiueHT k.
4.16. NsBecTHO, uTO TrpaduK 0OPATHON ITPOIIOPIITMOHAIBHOCTHI

IPOXOAHUT UYepe3 TOUKY A(3\/3 ; —\/5 ) HocTaToyHO JIU 9TUX JaH-
HBIX IJs TocTpoenus rpaduka pyurnuu? Ecam ma, To mocTpoii-
Te BTOT I'papuK.

7’8. Haiigure 3Ha-
X

4.17. ®yuxnua s3agana opmysaoin f(x) =
YeHNe BbIPAYKEHI:

a) f(-9,5) + f(9,5);  6)f(N3) +7(-V3).
k

00600mUTE TIOJTyUeHHbIE pes3yabTarTbl. g dyakmuu f(x) = <

(k # 0) maiigure f(a) + f(—a), roe a — n1060€e AeICTBUTEIBHOE YHCIO.

4.18. B oxgmoii cucTemMe KOOPAMHAT IIOCTPoiiTe rpaduKu pyHK-
Ui 1M HaAAUTEe KOOPAMHATEI X OOIMUX TOUEK:

a)yz%ny:—x+5; 6)y:%ny=x.

4.19. 13 xax /a0l 13 00paTHBIX IIPOIOPIIMOHAIBLHOCTEMH, Ipa-
(uKHM KOTOpPBIX m300pa’keHbl Ha pucyHKe 96, Haiigure Koahdu-
muenT k. OmnpemennTe, KAKOMY M3 HAHHBIX Ipa(UKOB IpUHAIJIE-
KuT Touka (—64; —0,25).

4.20. I'papur 006paTHON IPONOPIIMOHATIBHOCTH Y =§ pacio-
JIO’KEH B IIepBOIl U TpeThell KOOpAWHATHBIX ueTBepTAX. Haiigure
IIPOMEKYTKM 3HAKOIOCTOSHCTBA U IIPOMEKYTKM MOHOTOHHOCTHU

IaHHOU (PYHKIIUU.
4.21%, IaBecTHO, uTO rpaduK 00pPaATHOMN ITPOIIOPIITMOHATHLHOCTH

f(x) = % IpoxXoauT ueped TOUKy A(-13; 59).



®yHKIUU Y = %, rne k20, y=x%y=\x|, y = Jx
|
|
\
ol I\
/
AP \
50\ \
7/
// Q \
A ° NN
I el ™~ T
X O —
T s T £ >
[ — T —
SN ] Py Pl
N -3 /
5 /
N\
AVA!
/
|
\
\
|
Puc. 96
Omnpenpenure, uMeeT Ju oO0Iue TOUKMU rurepboaa f(x) =% u
rpaduK QyHKIIUNI:
a) g(x)=11;  6) h(x)=-bx.
4.22%, HalinuTe KOOPAUHATHI HECKOJBKHUX TOYEK, ITPUHAJJIE-
sKamux rpadpury QYHKIUN Y = —% " HAXOOAIIUXCA OT OCHU:

a) abcrmcc Ha pacCcTOAHUU, MeHbIieM, yem 0,5;

0) opaAMHAT Ha paccToaHmuu, Oosabiiiem, dem 100.

4.23*% BepHO JHM, YTO BCE TOUKHU, AJSI KaKION M3 KOTOPBIX
ImpousBe[eHre KOOPAMHAT paBHO 18, 00pas3yioT Ha KOOPAUHATHOMN
IJIOCKOCTHU TUIEP00Iy?

4.24%, CyIiecTBYIOT JIU TaKue 3HaAuUeHusA k u b, uTo rpadpuxu

byHKIIUN Y = % u Yy = kx + b IpoXomAT yepes TOUKY:

a) (3; 1); 6) (0,1; -2); B) (-1,2; -0,5)?



Tmasa 4

4.25%, Haiigure, CKOJbKO TOUEK, ¥ KOTOPBIX a0CIiycca IPOTH-
BOIIOJIOYKHA OpAMHATE, UMeeT rpapuK (PyHKI[AM:

a) y = -2 6) y=-2.

Han,zm're KOOpPpAMHATBI BCEX TAaKHNX TOYEK. PaILI/IOHaJIbH]:IMI/I
1IN ppanmuoOHaJIbHBIMU ABJJAIOTCA KOOPDAMHATBI 3TUX TOueK?

4.26%, TloctpoiiTe rpaduk GHyHKIIUU:
6 8
dy=-L55  oy=F
] [

_@_

4.27. Boibepure (PYHKIINH, ABJAIOIINECT OOPATHOM ITPOIOPIIHO-
HAJILHOCTHIO:

Ay=23 0 y=i B) Y =—1;

6,2
) Y= ny=-7+L e) y = x°.

4.28. s oOpaTHOl IPOMOPIUOHANBHOCTH f(X) = % HalguTe:

a) f(-2) m f(3,5);

0) sHaueHre apryMeHTa, Ipu KoTopom f(x)="T.

4.29. Bribepure (pyHKIINIO, rpapuKy KOTOPOH IIPUHAIICHKUT
Touxka A(-0,1; 12):

a) f(x) = -12; 6) g(x) = -12%;
B) h(x) = lf r) plx) =12,

4.30. Bribepute (GyHKIIUN, TPUHUMAIOIINE ITOJOMKUTEIbHBIE
sHauenusa npu x € (0; +o0):

8) f(x) = 0) f(x) =~ mﬂm=§;
r) f(x) = m f(x)= —@; e) f(x)=

4.31. O6paTHa51 IIPOIIOPIIMOHAJNLHOCTL  3aJaHa (I)opMyJIof/'I

\%

f(x) = 1 . CpaBuure:
a) f(7) u f(12); 6) f(-3,8) u 1(-3,9).
4.32. I'paduk QyHKIUN Y = % OPOXOIUT Uepe3 TOUKY C KOop-

nuuaramu (5; —1,2). Hatigure xoadduiiuerT k.

4.33. IloctpoiiTe rpaduk GyHKIUU:

a) y=2; 6) y=-2.



@yukmun y = =, e k%0, y=x*, y=|x, y = Jx

k
X

YrkaxkuTe 00JIaCTh OIIPeaeIeHNsI, MHOMKECTBO SHAUEHU U IPO-
MEXKYTKHU 3HAKOIIOCTOSHCTBA (DYHKI[UU.

4.34. Iljmomaasr IIPAMOYTOJBHOTO VYACTKA 3eMJIN paBHA
15 a. OgHa m3 ero CTOpOH paBHa X M. BbIpasuTe AJUHY OPY-
TOIi CTOPOHBI yUYacTKa KaK (DYHKIIUIO OT X M IIOCTPOMTe rpadur
9TOM (PYHKIUM, BBIOpPAB yAOOHBIE €IMHNYHBIE OTPE3KH II0 OCAM
KOOpAMHAT.

4.35. Hatinure, mpym KakoM 3HAUeHUU K Tpapuk QyHKIIUU

y= % IIPOXOIUT Yepe3 TOUKY A(12\/§ ; J2 ) ITocTpotiTe aToT
rpauk.

4.36. B ogHO# cucTemMe KOOpPAMHAT IIOCTPOMTE rpadukm GpyHK-
nuil y = % u y = 2x, HaguTe KOOPAWHATHI UX OOIIUX TOYEK.

4.37. Ha pucynke 97 msoOpaskeH rpaux oOpaTHOI IIPOIOP-

muoHa bHOCTH f(X) = % Haiigure xospdunuenr k. Omnpenesu-

Te, mpuHaajge:xkar au touku (—100; 1); (50; —0,5) rpadpury mau-
HOII (DYHKITUH.
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4.38. NM3BecTHO, uTO OOpaTHas HPOIOPIIMOHAJILHOCTL U :g

yObIBaeT Ha mpome:kyTke (—o0; 0). B KaKux KOOpAMHATHBIX UeT-
BEPTAX pacmosokeH ee rpadui? HaiiguTe mpoMe:KyTKHU 3HAKO-
IIOCTOSHCTBA JAaHHON (DYHKIIUU.

4.39*%, HaliguTe, CKOJIbBKO TOUEK, ¥ KOTOPBLIX abcIiircca paBHA
opauHaTe, UMeeT rpapuk QPyHKIIUA:

a y= 376; 0) y= % Haiigure KoopAMHATHI BceX TaKUX TOUEK.

15

4.40%, TloctpoiiTe rpaduk GyHKIUU Y = —w.

4.41. PacnosnoxuTe B IOpAAKe BO3pPACTAHUA YKCIA a, a’ U a,
ecan a < —1.

-3.9-4
4.42, Hailigure 3HaUYeHNEe BbIPAMKEHIA 8_22
4.43. Brruucaure w.

[24]-|-5]

4.44. BelHecuTe MHOMKHUTEIb 34 3HAK KOPHA B BBHIPAYKEHUU
18x° mpm x<0.

4.45. JIpysbsa ToOZapuau OAHOKJIACCHUKY aKBapUyM, HUMEIO-

muii (popMy IPsAMOYIOJBHOIO MapaJiiejenumena. [anHa akBapu-

yMa 6% IM, IIAPpUHA 2% M, BBICOTA 1% oM. CKOJBKO IIOJHBIX

4-TUTPOBBIX BeJep BOALI IIPHUIIJIOCH BJINTh B aAKBAPUYM, UTOOBI
8

HATIOJHUTD €T0 10 o BBICOTHI?
§ 18. CpoiicTea u rpadgur GyHKIMMN Yy = x>
4.46. Haiingure 06beM Kyba, eciu IJuHA ero pebpa paBHA:
a) 6 cm; 6) 10 mm; B) X M.
. 3 3
4.47. Haiigure sHaueHne BeIpaskeHua: 2%; (—-3)3; (%) ; (—%) ;
(0,1)%.
B maremaTuke QYHKIUU BUAA y = X" M3ydaioT AJd pasjmd-
HBIX 3HaueHul k. MBI y’Ke paccMOTpesid CBOICTBa (PyHKIIUU

y=x?, k=2 u o06paTHOH IIPOIOPIMOHANILHOCTH Y = % =x7,
k=-1.
Paccmorpum cBoiicTBa u rpadux GyHKIUU Y = X8,



k
x

DyHKIIUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

1. O6xacTs onpenenenusa Gynkmun. Tak Kak BBIpAsKeHHE X°
SABJISIETCS CTEIeHbBIO C HATYPaJbHBIM IIOKAa3aTejieM, TO OHO MMeeT
CMBICJI JIJIsT JIFOOOTO AeHCTBUTENBLHOTO UKCa X, 3HAUUT, 00JIaCThIO
ompefieeHnA (GYHKIUN y=Xx° SABIAIOTCA BCe AeHCTBUTEIbHBIE
yucaa: D=R.

2. Muo:xecTBO 3HaueHHi (pyHKmuu. CremeHs x° MOKeT IIpH-
HUMATDh IOJIOMKUTEJbHBIE U OTPUIlATEeIbHbIe 3HAUEHUS, ObITH paB-
HOUl Hysio. MHoKecTBOM 3HaueHHH (QyHKIUU Y= x® aBnserca
IPOMEKYTOK (—00; +°0): E=R.

3. Hymn ¢ysrmuu. Tax xax y=0, 1. e. x*=0, npu x=0, TO
9TO 3HAUEHWE apryMeHTa eCTh HYJIb (PYHKIIUU.

4. IIpoMeKyTKH 3HAKOIMOCTOAHCTBA (QYHKIUU. DPYHKIUA
IPUHUMAET MOJOKUTENbHBIe 3HaueHuda (y > 0), ecau x € (0; +20).
DyHKIUA OpUHUMaeT oTpuiiareabHble 3HaveHud (y < 0), ecau
x € (—o0; 0).

5. F'padur dynxnuu y = x3. [lna nocrpoenus rpaduxa QyHK-
muu y = x° cocTaBUM TabINIy 3HAUEHUH (DYHKIUH, COOTBETCTBY-
IOIIX HEKOTOPHIM 3HAUEHUSAM apryMeHTa.

x -2 -1 0 1 2
Yy y
y | 8| -110 | 1| 8
CoequHUM TOYKU IIJIaBHOMN
JUHUEeH, MOJydYUM TIpapur |
dbyaxnuu y=x° (puc. 98). dra |
JVHUA HasbIBaeTcaA Kybuue- |
ckol napabonoi. o 1 o 1
6. IIpomesxyTKM MOHOTOH- BE: BIE

Hoctu (pyHxnuu. C yBeauue-

HUeM 3HAYECHU I apryMeHTa

—

3HaueHusA (QYHKIUU YBeJU-

YyuBamwTCA, T. €. QYHKIUA

BO3pacTaeT Ha JIIPOMEXYTKe

(=003 +00).

7. Touku rpapuxa QOyHK-

onun y=x3 CHUMMETPHUYHBI OT-

HocureabHo Touxku (0; 0). Puc. 98
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©

Croiictea pynkmuu y = x°

Hatimure 3HaveHusa QYHK-
nmuu y = x°, ecau:

a) x=0,02; 0) x=-0,02;
B) x=1,2; r) x=-1,2.

a) 0,02°=0,000008;

6) (-0,02)°=-0,000008;

) 1,2°=1,44 - 1,2 =1,728;
r) (-1,2)° =-1,728.

DyHKIIUA 3amaHa PopMyJaoit
f(x) = x*. CpaBHHTE:

a) f(2,356) u f(2,365);
6) f(—4,006) u f(~4,00086).

a) Tak kak GyHKIUA f(x) = x°
BoapacTamwIad aad x € R, To
ua toro, uro 2,356 < 2,365,

cJemyeT, 4To
7(2,356) < f(2,365).

0) Tak xax —4,006 < —4,0006,
o f(—4,006) < f(-4,0006),
HOCKOJbKY hyHKIuA f(x) = x°
Bo3pacTaiomasn Aad x € R.

I'padux pynruuu y = x*

ITpunagnexxur sau rpadu-
Ky QYHKIUE y=Xx° TOUKAa C
KOOpJMHATAMMU:

a) (1; 0);

6) (1; 1);

B) (1; -1);

r) (-1; -1)?

a) IlomcraBuM KOOpAMHATHI
TOYKHM B ypaBHeHHe y=x°,
mosyuum 1°=0 — paBen-
CTBO HEBEPHOE, BHAUUT, TOUKA
(1; 0) He TpUHAIJIEKUT TI'pa-
bury QyEINET Y= X3,

6) Pasenctso 1®=1 BepHoe,
3HauuT, Touka (1; 1) mpunuas-
JeXuT rpadury GyHKIUN
y= x5

B) Pasencrso 1°=-1 nesep-
HOe, 3HauuT, Touxa (1; —1)
He IIPUHAIJEKUT Trpapury
dyHKRIUU Y = x3.

r) PasenctBo (-1)>=-1 Bep-
HOe, 3HauuT, Touka (—1; —1)
OPUHAAJEKUT rpapury QpyHK-
nmuu y = x°.




k
x

@yuknun y = =, tne k%0, y=x*, y=|x, y = Jx

Touxka M(m; n) npuHagie- | Tak Kaxk rpa@uk QYHKIUU
HUT rpaduKy QYHKIUUM | y=x° CUMMeTpHYeH OTHOCH-
y=x%. Kakas U3 ToueK Tak- | TeJbHO HauaJa KOODAUHAT,
JKe  IPUHAAJEKUT 9TOMY | TO KOOPAUHATHI CHUMMETPUY-

rpaduky: HBIX TOYEeK — IIPOTHUBOIIO-
a) N(-m; n); JOKHBIE Yucga. ¥ TOYKU L
0) K(m; —n); KOOPAUWHATHI €CThb 4YHCJIAa,
B) L(-m; —n)? TIPOTUBOMOJIOMKHBIE YHMCJIaM

m u n. Takum obpasom, rpa-

bury oGysxmun y=x° mpu-
HaAJe:KuT Touka L.

Omnpegenure, Kakoil us rpadpuros (puc. 99) aBisieTrcss KyOmMuecKoi mapa-
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4.48. Tna yaxnuu f(x) = x* maiigure £(0); f(4); f(-5); £(=0,01);
1(0,5).

4.49. dyuxnusa sagasa Gopmynoit f(x)=x®. Haiigure sHaue-
HUe apryMeHTa, IIPpU KOTOpOoM 3HaueHue (GpyHKIIuu paBHO 1; 0; —8;
2./2.

4.50. BribepuTe TOUYKH, Uepe3 KOTOPbIe IIPOXOAUT Tpaduk
bysKIUN Yy = x°:

a) A(-5; —-125); 6) B(4; —64); B) C(10; 100);

r) D(-0,1; —0,001); n) E@; 6); e) M(\/3;343).

3anuiuTe KOOPAUHATEI ellfe KaKuX-Tn00 IBYX TOUeK, IPUHAa-
Jexalux rpapury QyHKIUUA Y = x8,

4.51. ®yuknua 3agana popmysoit f(x)=x®. CpaBHUTE:

a) f(2,1) u f(3,9); 0) 1(=8,97) u f(-9,52);

B) f(-V5) m -2 1) f(2V3) m f(13).

4.52. ana ¢pysKnusa g(x)=x>. Pacnono:xnure B IopsagKe yObI-
Bauus g(-2,8); g(0); g(—4,65) u g(15).

4.53. B oxHOIi cucTeMe KOOPAMHAT IIOCTPOMTE rpapuky QPyHK-
Ui 1 HAaWAUTE KOOPAUHATHI UX OOIMUX TOUYEK:

a)y=x*ny=2-x; ) y=xu yz%.

4.54. dyuxnus 3agana dopmysnoi f(x)=x?. Haiinure snaue-
HUe BBIPAKeHU:

a) f(=3) + f(3) - 1(5); 0) f(2,45) + f(-2,45) + f(0);
B) f(—V7)+7(N7); ) f(V2)+ f(-V2) + F(-1).

06o6IuTe TOTyUYeHHbIe pe3yabTaThl. aa dyHKmum f(x)=x°

Hatigure f(a) + f(—a) + f(1), rme a — a1000€ MEeHCTBUTEIHHOE UKCJIO.

4.55. B oxmoii cucTeMe KOOPAMHAT IIOCTPOMTe rpadpuky PyHK-
nuit y = x® u y = x. CpaBHUTe cBoiicTBa GQyHKIUH y=x° u y=x.

4.56. Haiinure sHaueHHs QYHKIMM y=X° NIPU 3HAUEHUHU ap-
rymeHra, pasaom 1; —-3; 0,1; —2,5.

4.57. Ina dyuxnum f(x) = x> HaliuTe 3HaUeHHe apryMeHTA,
mpu Koropom f(x)=-1; f(x)=27; f(x)=-125; f(x)= 7J7.
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DyHKIIUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

4.58. Bpibepure TOUKM, HpUHAAJIEKAINe IPpaPuKy QYyHKIIINI
3
y=x°
a) A(0; 0); 6) B(6; 216);
B) C(-10; —1000); r) D(0,2; —0,008).
4.59. ®yukmnua sagaHa Gopmysoit f(x) = x3. CpaBHUTE:
a) 1(3,6) u 1(4,8); 0) /(-10,25) u f(-8,26);

) f(V11) m 7®); 1 f(=3) u f(—v2).

4.60. B oxHOll cucTemMe KOOPAMHAT IIOCTPONTE Irpadukm GpyHK-
nuil y = x*u Yy =-8, HAWiiuTe KOOPAMHATHI UX OOIIell TOUKU.

4.61. Haiigure sHauenume BBbIpakenus [(18)+ f(-18)— f(-1),

ecu f(x) = x5.
—0—
4.62. BeimosiHUTe AeiiCTBUS:
1\5.(3) 47-64

&) (53) () 6 .

) ( 3 16/’ ) 164

4.63. PyKoBOJACTBO MIPOM3BOJACTBEHHON (PpUPMBI CUMTAET pPas-
MeIlleHWe peKJaMbl B PyOpuKax Ha caiite GupMbl s(pPeKTus-
HBIM, ecqu PyOpuKy umraer He meHee 50 % moceTureseii caira.
AnkerupoBaHmue mokasajio, uro u3 100 700 moceturesein caira
41 600 uemoBek umTalT pyoOpuKy «HoBOoCTM TpomsBOmUTENS»,
39 250 — pyopury «Otaeix», 30 6560 — o6e st pybpuru. Bece
ocTaJIbHbIE TIOCETUTEJIU caiiTa YMUTAIOT TOJBKO pyopuky «TexHo-

Joruu». BymeTr sim pasmelnieHme pekJaMbl B pyOpuke «TexHOJ0-
run» 3P GeKTUBHBIM?

§ 19. CpoiicTBa u rpaduk GyHKIHMHT Y = |x|

4.64. HalinuTe 3HaueHNe BBIpAsKeHud |x|, ecyu:
a) x=1,5; 0) x =-4,5; B) x =6,5.

4.65. HaiinuTe sHauenue Boipaskenus |—1|+(2,4|+|— 4,5|.

Bo wmHOrmx IIPaKTHUYeCKUX 3agadax CTaBHUTCA BOIIPOC O
BBIUMCJIEHNN PACCTOAHHUA MeXAy [ABYyMA TOUKaMMH. I_[JISI
peinieHnsa TaKMX 3aJa4d MCIIOJIB3YyEeTCdA IIOHATHE MOAYJIA 4YMcCJia.
OHpe,Z[eJIeHI/Ie MOAYJIA YHCJIa KaK PaCcCTOAHMA OT HadaJia oTcueTa
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I0 TOYKM Ha KOOPAMHATHON IIPAMOII, COOTBETCTBYIOIIEHl 3TOMY
YUCIY, HPUBOAUT K IIPABUJY: MOAYJIh UHCJA PABEH CaMOMY
YHCJIY, €CJIU YUCJIO HEOTPUIATEIbHOE, U PABEH IIPOTUBOIIOJIOMKHOMY

a,ecaua =0,
eMy UHCIy, ecJIM UHCJIO0 OTPHUIlaTeJabHOe, T. e. |a|=

—a,ecaua<0.

PaccMoTpuM cBoiicTBa 1 rpaduk QYHKIUHU y=|x

1. O6macts ompenemenua gynknum. Taxk Kak |x| ompegens-
eTcA IJIA JI060TO AeHCTBUTEILHOrO YHCIa, TO 00JACTBIO OIpeje-
neHWs QYHKOWM Y =|x| ABIAIOTCA Bce AeHCTBUTETBHBLIE UMCJHA:
D=R.

2. MHoxecTBO 3HAueHMi ¢QyHknuu. Tak Kak 10 ompe-
IeJeHUI0 MOAYJA 4ucia 3HAueHMe BBIpasKeHUA |x| HeoTpuIia-
TeJBbHO [JIA JIIOOOTO YMCJIa X, TO MHOYKECTBOM 3HAUeHUM (GhyHK-
nuu y=|x| ABIAeTCA MHOKECTBO HEOTPUIIATEIbHBIX UHCEe:
E =[0; +0).

3. Hyaun ¢pynxkuuu. Tax kax y=0, T. e.
x=0 ecTb HYJIb PYHKIIUMN.

x|=0, mpu x=0, To

4. IIpome:kyTEN 3HaAKOHmOCTOAHCTBA (GyHKnuu. y >0 gua
x € (—20; 0) U (0; +00).

5. I'padpurk  ¢pynkmuu. Iloctpoum rpadpmk  QyHKIUH

x,ecau x = 0,
y=lx=
—x, ecaux < 0.

IMockonbky mpu x > 0 |x|=x, To mpu x > 0 rpadur GyHKIUHT
y =|x| ecTs uacTs mpamoit y =x — ayu ¢ HauagoMm B Touke (0; 0),
T. e. OMCCEeKTpuUCca IIePBOTO0 KOOPAUHATHOTO YIJIA.

Tak xax npu x <0 |x|=-x, To mpu x <0 rpapur GyHKIUH
Y =|x| ectb wacTs mpaAMOl y =—x, pacloyoKeHHaA BO BTOPOI KO-
OPAMHATHOM YETBEPTH.

O0pequHUM YacTu TIpa)uKOB y
byrrUIUN y=x npu xe [0; +°) u

y=—-x mupu x € (—°°; 0) u mosyuum 3 T
rpaduk dysrnuu y=|x| (puc. 100). 2

6. IIpoMe:KyTKM MOHOTOHHOC- q
i pyaxnuu. @yHKIuA y=|x| Bo3- |-5-4-3-2 0| 1 2 3 4 5x

pacraer Ha mpoMekyTKe [0; +00) u
yObIBaeT Ha mpoMesxkyTKe (—o°; 0]. Puc. 100




DyHKIIUN y :%, rae kiO,y:x3, y=|x|, Yy = \/;

7. Touku Tpaduka GYHKIUHU Y =|x| cHMMeTpPHYHBI OTHOCH-
TeJIHFHO OCY OPAUHAT.

©

CaoiicTBa ynkuuu y = x|

DyHKIUA 3agaHa (QopMyJIon
f(x) =|x|. CpaBrure:

a) (2,3) u f(-2,3);

0) f(-4) = 1(0).

a) Tax xax [2,3|=]-2,3|, To
1(2,3) =1(-2,3);

0) f(—4) > f(0), rak Kax f(—4) =
= [-4]=4, a f(0)=[0[=0.

CkoabpKko cymmecTtByeT 3Ha- | a) IlomcraBuM B ypaBHeHHE
YeHWII apryMeHTa, Opu Ko- | y=|x| sHauenmme y=6,287,
TOPBIX 3HaueHWe QYHKIWUM | moayuum 6,287=|x|. Dro
y =|x| paBroO: ypaBHeHHEe HMeeT IBa KOp-
a) 6,287; Hda: 6,287 u —6,287.
0) 0; 0) IlogcraBuM B ypaBHeHUE
B) —5,5? y =|x| smauenune y=0, mory-
yum 0=|x|. DTo ypaBHeHme
nMeeT oAUH KopeHb X = 0.
B) IlomcraBuM B ypaBHeHUE
y=|x| smauemme y=-5,5,
nonyuum  —5,5=|x]. Dro
ypaBHeHUe He WMeeT KOp-
Hell, Tak KaK MOJIYJIb YIC-
Jla €eCThb UHCJO HeoTPHUIa-
TeJbHOE.
T'padux pysxnuu y = |x|
Ompenenure, NPUHALIENKHUT | 3) [ogcTaBUM KOOPLMHATHL
JU TOYKaA I'Pa@UuKy PYHKIUU | pouxwm B ypaBHeHUe y=|x|,
y=|x: noay4yuM 3 = |3| — paBeHCTBO
a) (3; 3); BepHOe, 3HAUUT, TOUKa (3; 3)
0) (—4; 4); IPUHAJIEKUT TPaduKy (DYyHK-
B) (2; -2); nuu y = |x|.
r) (-5; 4). 6) Paserncrso 4 =|-4| BepHoe,

3HauYuUT, TouKa (—4; 4) upwu-
HaIJIeXuT rpapurky GQyHK-
nun y =[x,
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B) Pasencrso -2 =|2| mesep-
HOe, 3HAUUT, Touka (2; —2)
He IIPUHAMJIEXUT Tpadury
bysxIun y = |x|.

r) Pasenctso 4 =|-5| Hesep-
HOe, 3HAUUT, Touka (—H; 4)
He TI[IPUHAMJIEXUT Tpadury
dyurmun y = |x|.

CKOJIBKO TOYEK Iiepeceue-
HUA uMeeT rpaduk (pyHKIUU
y = x| c mpamoit y =c, ecnu:
a) c=6;

6) c=0;

B) c=-5?

a) Ilpamasa y =6 mapajieins-
Ha ocu abCIIUCC U ITPOXOAUT
yepes3 Touky (0; 6). OHa me-
pecekaeT rpauK (QPYHKIINU
y =|x| B 1Byx Toukax.

6) IIpamaa y=0 — ock abe-

nmucc. OHa mepecekaeT rpa-
buk QyHKIUY y = |x| B ogHON
TOYKe.

B) Ilpamaa y=-5 mnapan-
JeJbHA ocu abcIjucc U IIPO-
xonut uepe3 Touky (0; —5).
Ona He mepeceKaeT Tpadui
bysKINT Y = |x|.

CKOJIbKO KOpHEIl UMeIT ypaBHEHUS:
a) || = 4ux® = 16; 6) |x| =0 mx? = 0;

4.66. HaiinuTe sHaueHUs (DYHKIUU Yy =|x| Ipu 3HAUEHUU ap-
rymenra, pasaom 1; —1; 0; -3,5; 3,5.

4.67. Ona yarnunu f(x)=|x| HaliauTe 3HaUeHUA apryMeHTa,
IIPU KOTOPBIX:

a) fx)=T7; 0) f(x)=3,9; B) f(x)=0.

4.68. BoibepuTre TOUuKM, IPUHALJIEKAITE IPadUKy QYyHKIIUN
y=lal:

a) A(0; 0); 6) B(-7; —7); B) C(-1,25; 1,25);

r) D(11; —11; n) E(28,9; 28,9); ) N(—/3;3).

BanuInTe KOOPAUHATEI ellle KaKUX-Iu00 ABYX TOUeK, IIPUHA -
JesKamux rpaduky GyHKIUN y = |x|.

B) [x|= -3 u x* = -3?
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DyHKIIUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

4.69. dyurnua sagana Gopmysoi f(x) = |x|. CpaBauTE:
a) f(80,7) u f(83,9); 0) /(-5,43) u f(-6,21);
B) f(—7) u f(-22); n) f(25) u f(-/20).

4.70. Dana dpyuxnusa g(x)=|x|. Pacnonosxure B mopagke yObI-
BaHu: g(-2,8); g(-3,1); g(-4,6).

4.71. B ogHoli cucTeMe KOOpAUHAT MOCTPOiiTe rpaduku GhyHK-
Uil 1 HalAUTe KOOPAUHATEI NX OOIMUX TOUYEK:

Q) y=ldmy=75+3; o) y=lxlm y=-2;

B)y=|x|uy=x"-2.

4.72. ®ynxnua sagasa Gopmyaoit f(x)=|x|. Haiizure snaue-
HUe BBIPAKEHUS:

2) f(-10) - f(10) + /(85); 6)/(V8) - f(-3) + 1(V2).

060061TUTe TONydYeHHBIe pesyabraTel. s QyHKIun f(x)=|x|
natigure f(a) — f(—a) + f(5), rme a — m1060€ AeHICTBUTEIBHOE UKCJIO.

4.73. TloctpoiiTe rpaduru Gyurmuit y=|x| u y = x?. CpaBHUTE
cBoiicTBa QyHKIuU y=|x| 1 y = x2.
4.74*, B pasHbIX cucTeMax KOOPAWHAT IIOCTPONTe TrpaduiKu

dbyarnuit y=x; y = Va2 m y :(\/;)2. Bepuo nm, uTo rpadurm
BCEX 9TUX PYHKIUI Pa3TUYHBI?

4.75. lna dyuxnuu f(x) = |x| maitaure f(4); f(—4); £(-0,8); f(0,8).

4.76. [lnsa GyHKuU y = |x| HafifiuTe Bce 3HAUEHWA apryMeHTa,
IpU KOTOPBIX 3HaueHue GpyHKmuu pasHo 5; 0; 48.

4.77. BoibepuTe TOUKH, Uepes3 KOTOPbIE IIPOXOAUT TI'paduk
dysrIUM y = [xf:

a) A(8; —-8); 6) B(1; 1);

B) C(-6,2; -6,2); r) D(-18,3; 18,3).

4.78. ®yuknus sanana dopmysoii f(x) = |x|. CpaBHure:
a) f(7) u f(10); 6) f(-56,32) u f(-58,97);
B) £(343) u f(5); n) 7(V8) u f(-2v2).

4.79. B ogHOM cucTeMe KOOPAWHAT ITOCTPOIiTe Tpapuku PyHK-
Uil 1 HaAUTE KOOPAUHATHI UX OOIMUX TOUEK:

a)y=|xuy=>5; 6) y=|x| u y=—x+86.
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4.80. ®yuxnua sagana dopmyaoi f(x)=|x|. Haiinure sHaue-
HUe BBIPAKEHU:

a) f(2,6) - f(-2,6)— f(15);  6) —f(2J15)+ 7(\/60) + (8).

O —
4.81. Breruucaure:

a) 3Y8F 6) 61,21 — 2(\2)°.

24

4.82. Haiifure KOIMUYECTBO IEJbIX PEIlleHnil HeEpaBEeHCTBA

x%+6x 2x+3

- <12.
6 2
4.83. I'pymma BOCBMHUKJIACCHHKOB BBICAXKMBAJIA IIBETHI B IO-
poicKoM mapke 4 u, a Ipylla CeMUKJACCHUKOB — 3 u. Bmecre

ouu Beicagmau 440 mBeroB. CKOJIBKO I[BETOB BBICAAMJIN BOCHBMU-
KJIACCHUKMU, ecau 3a 1 U pabOThI [Be I'PYIIIbl BMECTE BbICAUJIN
130 BeToB?

§ 20. CoiicTBa u rpaduk GyHkmuu y = /x

@ 4.84. Hailigure AJMHY CTOPOHBI KBajapaTa, €CJIH ero ILIo-
manb paBHa: a) 36 cm?; 6) 10 avm?; B) x M.

4.85. Haligure 3HaueHue BLIPAKEHUSI /32 — \/g +18.

A%ﬁmmmeﬂ%nZM%.

3aBUCUMOCTh MEKAY OBYMS I€PEeMEHHBIMU BeJTUUYUHAMH,

Ipu KOTOPOU KasKJOMy 3HAUEHUIO OIHOU IiepeMeHHOM’
BEJIMUMHBI X U3 MHOKECTBA HEOTPUIIATEJILHBIX UNCEJI CTABUTCA B
COOTBETCTBUE 3HAUEHUE /X, 3a7aeT QYHKIUIO J = Jx.

PaccmoTpum cBoiicTBa u rpapuk GyHKIUU Y = \/; .

1. O6xacrtp ompenenenusa pyHkuuu. Tak Kak mo ompeneJe-
HUIO KBaJAPATHOI'O KOPHA M3 UHCJIA (\/;)2= x,a (\/;)2 >0, To ap-
TYMEHT X IIPUHUMAaeT TOJBbKO HeOoTpHUIlaTeJlbHble 3HAUEHUd, T. €.
D =][0; +00).

2. MHo:xectBo 3Hauenuil ¢pynxkmuu. Ilo onpenemennio apud-
MeTHUYEeCKUH KBaJpPaTHBLII KOPEeHb M3 YMCJIa €CTh YMCJIO HEeOTPH’-
aTeJabHOE, T. €. MHOKECTBOM 3HAUEHUU (PYHKIUU Y = Jx saBns-
eTCsI MHOYKECTBO HeOoTpuIlaTeabHBIX umcesa: E(y)=[0; +00).
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DyHKIIUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

3. Hyau ¢pynxuuu. Taxk kax y =0, T. e. Jx = 0, mpu x =0, TO
sHauenue x =0 aBasgercsa HyJIeM QPYyHKIIHH.

Tpu paccMOTPEHHBIX CBOMCTBa ITO3BOJIAIOT YTBEPKIATH, UTO
rpapurk QpyHKRIUU Yy = \/; JIE)KUT B NEePBOM KOOPAMHATHON UeT-
BEPTHU U IIPOXOJUT Uepe3 HAdyaJio KOOPAWHAT.

4. IIpoMe:kyTKM 3HAKOMOCTOTHCTBAa (PyHKmuu. y >0 mpum
Bcex x € (0; +090).

5. 'padux dysrmuu y = Jx. g mocTpoeHuss rpadura
GyHKIUU Yy = \/; coCTaBUM TAOJUIY 3HAUCHUI (PYHKIINM, COOT-
BETCTBYIOIIIX HEKOTOPLIM 3HAYEeHU-

AM apryMeHTa. 7
Q
O —
x 0 1 4 9 —|
L
y 0 1 1
CoegvHUM TOYKM IIaBHOM mau- (O 1 2 3 4 5 6 7 8 9%

HUel, moayuuM Trpaduk GQGyHKIUU Puc. 101

y = Jx (puc. 101).
6. IIpome:xyTkun MOHOTOHHOCTH (yHKHMH. C yBeInueHUEM

3HAUEeHUI apryMeHTa X 3HaUeHUA (PYHKIUU Y = \/X yBeJInUUBa-
I0TCA, BHAYUT, PYHKIIUA Y = /X BO3paCTaeT 4Jid Bcex X € [0; +00).

@ CaoiicTBa QyHKIMHT Yy = \/;

Haiigure sHauenue @pyuknuu | a) I[logcraBuM 3HaueHUe

y = Jx, ecin: x=0,04 B Gopmyry y =Jx,
a) x=0,04; moayuum y = /0,04 =0,2;
o oy~ hs1 -1

r) x = 1225. B) y =484 =22

r) y = /1225 = 35.

®ynrnua safana Gopmynolt | a) Tak kax QYHKIHA y = VX
f(x)= Jx. CpaBHUure: BO3pacTaeT Ha IIPOMEXYT-

a) 7(8,35) u f(5,35); ke [0; +90), To M3 TOrO, UTO

8,35 > 5,35, cuemyer, dUTO
6) f(41,06) u f(42,06). 7(8,35) > f(5,35). y

0) Tark xax 41,06 <42,06 u
dyHKIUA Y = \/; BO3pacra-
omaa gaa x € [0; +99), To
f(41,06) < f(42,06).
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I'padur bysxnuu y = Jx

Kakwue us Touex:

a) (1; 1);

0) (16; 4);

B) (1; -1);

r) (16; —4) — mpuHaIIEKAT
rpad@uky QYHKIIUU Y = Jx ?

a) IlomcTaBUM KOOpPAUHATHI
Touku (1; 1) B ypaBHEeHUE
y=\/§, HOJIyYUuM J1=1 —
BEpPHOE PAaBEHCTBO, 3HAYUT,
rouka (1; 1) mpuHALIEKUT
rpad@uKy QyHKOIUM Yy = \/; .
6) PasemcTBo J16 =4 BEp-
HOe, 3HauuT, Touka (16; 4)
OPUHALJIEKUT rpapuKy QPyHK-
ouu y = Jx.

B) PaBencTBO J1=-1 HeBep-
HOe, 3HauuT, Touka (1; —1) He
IPUHALJIEKUT rpauKy QPyHK-
ouu y = Jx.

r) PaBeHncTBo J16 = -4 HeBep-
Hoe, 3HauuT, Touka (16; —4)
He TMPUHALJIEKUT Tpadury

byEKRIIUU Y = \/;

Hcnonbaysa rpapuk GyHKIIUN
y=\/; Ha otpedke [0; 5]
(puc. 102), HalguTe npuU-
OuIMKeHHOe BsHaueHHWe /2,

V3, V5.

ITlo 3mauenuio abcrucc ToOUYeK
HaXOoauM IIPUOIMKeHHOe 3HAa-
YyeHHe OpIHWHAT TOUeK Ipa-

dura: 2 ~1,4, J3~1,7,
J5 ~ 2,2.

iivn

Puc. 102
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DyHKIIUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

1. BeiGepuTe QyHKIU, 00JaCTHIO OIpEAEJeHUs KOTOPHIX ABJAIOTCSA BCE
JefcTBUTEIbHbIE YKCIA:

a)y:\/;; 6)y:x3; B)yzk; r)y:‘x‘.

x
2. Oupegenure GyHKIIUU, KOTOPbIE IIPU BCEX 3HAUEHUAX X U3 00JIACTU OII-
penesieHUs TIPUHUMAIOT HEOTPUIATEIbHbIE 3HAUECHUS:

a) y =Jx; 6) y=x°; B) y = 1) y = .

e

4.87. lnsa pyurmuu f(x) =Jx mamgure f(0); f(4); f(0,25);
1(49); 1(6400).

4.88. U3 uncen 9; —3; 0; —1,25; 12,3; 8 BeiOepuTe Te, KOTOPHIE
He TIpUHAAJEKAT 00JacTu ompeneeHus GYHKIUN Y = Jx.
4.89. Haiigure 3HaueHNe apryMeHTa, IPH KOTOPOM 3HAUeHIe

byERIUN Y = Jx pasuo 0; 1; 2,5; ﬁ; 25. Moxer nu JTaHHag
(GyHKIIUA TpUHUMATL 3HAUYEHUE, paBHOE —87

4.90. BpibepuTe TOUKH, uUepe3 KOTOPBbIE IITPOXOAUT TI'paduk
dyHKIUU Yy = \/; :

a) A(36; 6); 6) B(0,25; 0,5); B) C(-1; 1);

r) D(0,01; 0,1); m) E(144; —12); e) F(5;5).

Onpenenure, Kakme W3 AAHHBIX TOYEK DPACIIOJIOMKEHBI HUKE

rpadpura GyHKIUU Y =+/X, a KaKue BbIIIe. 3alUIINTe KOOPIU-
HaThI eIllle KaKUxX-Iub0 ABYX TOUeK, IpUHAIJIEKAIINX Ipadury

byHKIUN Yy = \/; .
4.91. dyuruus sagana gopmyaon f(x) = Jx. CpaBHUre:
a) f(6) u f(11); 0) £(29,18) u f(31,9).

4.92. TTonbaysch cBoiicTBamMu QyHKIIUU f(x) = Jx , CPaBHUTE
ypeia:

a)\/ﬁnx/%; 6)@1&5; B)7\/§I/I4\/g.

4.93. Pacmiosio:xuTre B MOPAAKe BO3PACTAHUSA UKCJIA:

a)N17; 342; 4; 6) 53/2; 44/3; J42.

4.94. Hatigure Kakoe-HMOyAb pallMOHAJbHOE YMCJO0, 3aKJIIO-
ueHHOE Meskay uucaamu 5 u /6.

4.95. Mexy KaKUMU ITOCJIe0BATeIbHBIMY IIeJIBIMU YHUCJIaMU
3AKJII0OYEHO YmeI0 —/18 ?
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4.96. OmpegenauTte, mnepecekaercss Ju rpadur QYHKIUHN
Y= Jx ¢ IPAMOM:

a) y=2; 6) y =1,5; B) y = —3;

r) y = 0; m y=/5; e) y =—/2.

Ecnu ga, To HaliguTe KOOPAMHATHI TOUKM II€PECEUEHU .

4.97. Ucnonws3ysa rpapur GQyHKRIUU Yy = Jx (puc. 103), naii-
IUTe IPUOIMIKEeHHOe 3HAUCHIIe ﬁ , \/87, V10.

1

7

Puc. 103
4.98. BribepuTe mpsmMble, KOTOpbIe IepecekaeT rpadux GyHK-
U y = Jx:
a) y=3x; 0) y=—x+2;
B) Yy =2x+5; 1) y=-4x-3.

4.99. B oxHoit cucTeMe KOOPAMHAT MOCTPOIiTe rpaduKu GhyHK-
Uil 1 HalAUTe KOOPAUHATHI MX OOIMUX TOUEK:

a)y=\/;Hy:%; 6) y=vx my=x-2.

4.100. B oxHolf cucTeMe KOOpAUHAT IIOCTPOIiTe rpad@uKu PyHK-
oui y = \/; , y=x*u y = x. Haiiure KoOpAUHATEI OBIITUX TOUEK
mocTpoeHHbIX rpaduroB. CpaBHUTE CBOIicTBA (GYHKIUH Y = Jx
uy=x>.

4.101. Cpexu QyHKIUiA y = x; y=lx|; y=x*u y= ke
k # 0, BpIOEpUTE QYHKIIUN: *

a) HyJeM KOTOpPBIX ABJsgercsa X = 0;

0) Bospacrarorue npu x € (0; +00);

B) 3HAUEHUSA KOTOPBIX OTpHUIlaTeabHbI mIpu X < 0.

NMpaBoobnagaTtenb HapooHasa aceeTta




k
x

DyHKITUN Yy = , roe kiO,y:x3, y=|x|, Yy = \/;

4.102%, CpaBHUTe 3HaUEHUA PYHKIIUU Y = Jx opu X = (i)z

ux=7-2V6. Vo1
4.103*%. Haubl (pyHRmuun f(x) = Jx m g(x) = ‘x‘ Haitnure
3HAUEHUE BBIPAYKEHU:
a) f(8(-25)); 6) 2(1(0,36)).

4.104. Haiinure 3HaueHUS QPYHKIIUU Y = Jx Ipu 3HAYEHUU
aprymMmeHnra, pasuom 1; 25; 2,56.

4.105. Iasa pyarmnuu f(x) = Jx mHaiinure sHauenue apryMeH-
Ta, mpu Koropom f(x)=12; f(x)=0,8; f(x) = 3.2.

4.106. Bribepute TOuKHU, IpUHAAJIEKAIINE TPAPUKY QYHKITUHT
y =+/x:

a) A(0; 0); 0) B(16; —4); B) C(-100; 10);

r) D(0,81; 0,9); n) E(8;2V2); e) K(\6;36).

4.107. Nauna ¢pysrnua f(x) = Jx. Pacmosommure B HopsagKe
Bospacrauus f(2); f(5); f(0,1) u f(3,8).

4.108. Iloswb3ysick cBoiicTBAMU (GYHKIUU Y = /X, CPABHUTE
umesia:

a) V11 u J/13; 6) /37 u 6; B) 26 u 4.7.

4.109. PacmosioskuTe B IOpPSAKe yOBIBAHUSA UYMcIa T; 3V5;
J47.

4.110. HaliguTe nBa mocjeqoBaTEJbHBIX II€JBIX UMCJIA, MEXK-
Y KOTOPBIMU 3aKJIIOUYEHO UHCJIO J95.

4.111. OmpegenuTte, mnepecerkaercss Ju rpaduK QYHKIIIHU
Y= Jx ¢ OPAMOM:

ay=1 Oy=5  By=-T 1 y=13.

Ecau mga, To HafiguTe KOOPAMHATHI TOUKU IePEeCeUeHm’s.

4.112. B oxaHO#l cucTemMe KOOpPAHHAT IIOCTPoiiTe rpaduru

byHEIUNA y=+Vx u y=x-6, HaliIuTEe KOOPAWHATHI WX OOIIeN
TOUYKH.
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4.113. 3a 800 r xouder 3amaaruaur 9 p. 60 k. CKOJIbKO MOXK-
HO KYOUTH TaKUX Ke KoHdpeT Ha 3 p.?
x*—6x-T7>0,
2-3x>0.

4.115. IIpencraBbTe B BUE IIPOU3BEAEHUS:

a) (y + 2)% - 2y(y + 2); 6) —3y*+ 10y — 3.

4.116. BoimosHuTe AENCTBUS U 3AMUINNTE Pe3yJabTaT B CTaH-
IapTHOM BIHJeE:

a) 13 000% 6) 0,0043; B) 50007%.

4.114. PemuTe cucTteMy HEPABEHCTB {

HTorosaa caMooIieHKa

Ilocyie n3yueHUs ATOM IJIaBBI I TOJIMKEH:
e 3HATH CBOICTBA GYHKIUU Y = E, roe k= 0;
X

e yMeThb CTpouTh rpaduik (GyHKIHUu y=—, roe k#0, auaa

pas3JIMYHBIX 3HAUECHUU k;

R |=

® IIPUMEHATH CBOMCTBA (DYHKIUU Y = %, roe k#0, opu pe-
IIeHUU 3a7a4;

e 3HATHL CBOIiCTBA (PYHKIMM U= X°, yMeTh CTPOUTH I'padux
9TON (hyHKIIUU;

e IIPUMEHATH CBOHCTBA MYHKIMM y = X° IIpU pellleHuH 3a7ad;

® 3HATH CBOMCTBA QYHKIUU Y = \/; , YMeTh CTPOUTH ee Ipa(puK;

® IIPUMEHATH CBOMCTBA QGYHKIIUN J = Jx IIPU PeIlleHny 3a1aY;

e 3HATH CBOMCTBA (QMYHKIUU Y = \x\, yMeThb CTPOUTHL ee
rpaduk;

® IIPUMEHATH CBOHCTBAa (PyHKIUU Y = \x\ U UCIIOJIL30BAThH €€
rpaduK IIpU peIleHuu 3ajad.

$1 mpoBepsAI0 cCBOM 3HAHUSA

1. YcraHoBUTE COOTBETCTBUE MeKIY TpaduKOM QYHKIIUU
(puc. 104) u ee 3amMCBHIO C IIOMOIIBIO (POPMYJIBI:

a) y = Jx; 6) y = x%; B) Y =|x|; P)yz%.
Kaxk HaswiBaeTcsa GyHKIIUA BUAA Y = % roe k#0? Kak HasbI-
BaeTcs rpauk 9Toi PyHKIUU?



PyHKIUU y:%, rne k20, y=x3, y=|x|, y=\/;
1) y 2) i
9 i
8 6
7 5
6 4
5 3
T .
oL
2 -7-6-5-4-3-2 (0| 1 2 8345 6 7 8x
0
-3 -2-1 1 2 3%
/2 4) N
_3 [0
I_4 5 ‘\
,_: 4
, L6 3
’ 4 ;“ N\
I —6-5-4-3-2 -1 —
3) | AY o] 1 ¢ 4 5x
: N\ 2
: — 3
T — 4
1
10| 1 2 34 56178 910x -
Puc. 104

2. Boibepure GyHKIUU, rpaduKaM KOTOPBIX IPUHAIJIEIKUT
Touka A(-2; 2):

a) f(x) = |xf; 6) f(x) =/x;
B) f(x) =13 ) f@)=x".
3. Hatigure f(9) nnsa GyuHKImuT:

a) f(x) =|al; 6) f(x)=+x;
B) f(x) = —25; D) f(x) =2,

4. Haligure BCce 3HaUeHHUs apryMeHTa, IIPU KOTOPBIX BBIMOJI-
HseTcsa paBeHCTBO g(x) =8, ecau:

a) g(x) =|ul; 6) g(x) =x;

B) g(x) = 2%; ) g(@) = .
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5. B oxgHO#i cucTemMe KOOpPAWHAT IIOCTPOHTE TpaduKu (PyHK-
ou y = 8 u Yy =X, HaWaUTEe KOOPAWHATHI MX OOIIENl TOYKHU.
X

WmeroT ju 00IIie TOUKY rpapuKEm PyHKIMI:

y=Sny=-2 6 y=2ny=-2x

MOooKHO 7 OTBETHTH Ha 9TOT BOIIPOC, HE BBIIOJIHAA IIOCTPOE-
HUA rpauKoB?
6. s wascmoit us bymnxmmii f(x) = |x|; f(x) =x; f(x)= %,

E<0 u f(x)=x® yramwuTe: a) 06JacTh OIpefeeHNs (DYHKIUL;
0) MHOKEeCTBO 3HaUeHUU (PYHKIIUU; B) HyJIU GYHKIIUU; T) IPOMe-
JKYTKU 3HAKOIOCTOSHCTBA (PDYHKI[MU; ) IPOMEKYTKU MOHOTOH-
HOCTH (DYHKIIUN.

7. Pacnono:xxure B mopsanke Bospactanus f(5,12); f(13,7);
1(9,29), ecu:

a) f(x) =|al; 6) f(x) = ax;

Bf(x) =%, k>0, 1) f@=x"

8. Borumesmre f(-1,2) + £(1,2) + g(7,8) + g(=7,8) + h(9,5) — h(=9,5),
ecan f(x) = 779, g(x)=x3, h(x)=|x|.

9. CpaBHure f<8—3§\/7> u f(8—2ﬁ), eciu f(x) = Jx.

10. BagaiiTe GopmyJioii 06paTHYIO IPOIOPIIMOHAJIBLHOCTD, I'pa-
(GUK KOTOPOI HTPOXOAUT uepes OAHY M3 TOUEK IIepeceueHus rpa-
duKoB QyHKIUH y=|x| 1 y=x>.

HpaRTI/I‘IeCRaH MaTeMaTHuKa

1. Peka orumbaer camoBoe
TOBApUINECTBO TaK, KaK IIO-
Kaszano Ha pucyHke 105. Ilau-
HUKaAM IIpeIJIaraercsi yCTPO-
UTHh 30HY OTAbIXa HA OTHOM U3
Tpex ydacTKoB. IIpu BBIGODE
U3 IpeJjaraeMblX BapUaHTOB
y4JacTKa MAaKCHUMAaJbHOM ILJIO-
magy MHEHUS PasAesInnucCh.
Kakoe pemrenue mpejiaraere
Puc. 105 BBI?

NMpaBoobnagaTtenb HapoaHas acBeTa



DyHKIIUN y :%, rae kiO,y:x3, y=|x|, Yy = \/;

2. ITacTuma mpomaeTcs B BuUIe KyOMKOB ¢ pebpoM 4 cM u
8 cMm. BocbMUKJIACCHUK peIuy BhIOPATh ABa KyOmKa ¢ pebdpom
4 cM, a ero crapiias cecTpa yTBEpP)KIAeT, UTO JyUIlle KYIUTb
ofuH KyOuK ¢ pe6pom 8 cMm. KTo U3 HUX cyMeeT YyrOCTUTH 0OJIb-
IIIee YMCJ0 APY3eli, pa3aeuB KyIJeHHble KyOUKY Ha MEHbIIINe, C
pedpom 2 cm?

¥YBiekareJabHasa MaTeMaTHKA
Hccaemyem, o6001IaemM, mejiaeM BHIBOIBI

HceaemosaTeabecKkoe 3aaHHe

a) Tlocrpoiite rpadmkn Qymrmuii f,(x)=20x; g,(x) = 2v/x;
hy(x) = 2 1 fy(x) = 0,5]x]; g,(x) = 0,5x; hy(x)=0,5x°.

6) OGoOITuTe MOJyUYeHHBIe Pe3yJabTaThl I (QYHKIUN BuIa
f(x)=klx|; g(x) = kJx u h(x)=Ex?, rae k#0.

ToToBUMCA K oIMMIHazam

1. HasBanue omHOro M3 ropogoB Bemapycu samugpoBaHO C
IOMOIIILIO0 HeKoToporo Koxa: —14 —10 —15 —19 —-12. Pacimudpyiite
3TO CJIOBO.

2. Uucno x TAKOBO, UTO CpEIM UETHIPEX wUmcesa x —+/2;
x2-2J2; x+1

X
IUTE BCE TAKWE X.

ux —% POBHO OIHO He ABJAETCS IeJabIM. Haii-



CBoiicTBa CTEIleHM C IeJIbIM IIOKa3aTejeM

1) a™-a"=a™*" 4) (@b)"=a"- b%

me. n_ m-n o gnzi .
2)a":a"=a""", a # 0; 5)(b) i b %03
3) (@™)" = a™ 6) a" =1, az0.

Ecau a#0, to a®=1.

CraHgapTHBIM BHAOM YHCJIa HA3BIBAIOT €T0 3aIUCh B BUJE
a-10", rome 1 <a <10 mw n — 1eJoe YMCJIO.

1. Ilosb3ysch ompefiesieHUEM CTEeIeHU C IIeJIBIM ITOKa3aTeJseM,
BBIUMCJIUTE:

a) 5% 23%9%67% 17

6) (-7)% (-5)% (-3)™5 (-2)% (-7
B) —47%; -873; -871; —57%;, —1°5;

r) 7% -13°% (-15)°.

2. HafinuTe 3HaueHUe BLIPAYKEHUS:

&) () o) (3) B (%)

DE0D% W25 o (-2).

3. IIpu a=0,5, b = é HaliIuTe 3HAUEHUE BLIPAKEHU:
a)al+dbly 6) (@+b7 B)a?-b7% r) (@ -b)=.

4. YcTaHOBUTE MOPANOK AEMCTBUI 1 HaliAUTe 3HAUEHUE BhIpa-
JKeHUS:

a) 9-187 6) 100 : (-5)%; B) 0,64 - 0,47%;
r) -3 27; 0 O01:(-05)% e (-2)7: g
IK) (—0,75)‘3 : g; 3) -0,27*-0,16; n) 0,3 : (-0,1%).

5. CpaBHHUTEe Cc HyJIeM 3HaueHUE BbIPAKEHU:
a) —(-3); 6) —(=5)"%
B)(-3)°-6-5 1) —(-L7)°-(-2).



IToBTOpEeHHE Kypca ajaredopsl 7—8-ro Kiaccos

6. Ilonp3ysach CBOMCTBAMM CTEIIEHN C IeJbIM IIOKa3aTeJseM,

BbBIUUCJIUTE:

a) 57 5% 6) 0,57+ 0,5% B) (-3)7°+(-3);
1\2 54, 8. o-6. . 9. 2\T,

D (3) 25 m2tis e (0,4 (-]
372, 1\6, /11\5, 31,

®) 3 (13) 7 (15) 5 maodh

K) (87" m (-2 M) (-5)7)>.

7. yl'[pOC'I‘I/ITe BbBIpaKeHue n Haﬁ,lII/ITe ero 3HaueHue.

a) 2b? - %b* opu b =327 6) 27(c?)? - 81(c™®)? upu ¢ = 3.

8. Vcmonb3ysa CBOMCTBA CTEIIEHU C IIeJILIM IoKasaTejeM, Haii-

OUTe 3HAYEHUEe BbIPAKeHId:

DT 0 g wst”
r) 1;’74 pL2- (L 9stiLse,

9. BoibepuTe palmoHAJbHBIN CIIOCO0 PeIleHus AJA HaXOoxKIe-

HHUA 3HAYEHUA BBIPAMKEHUA:

a) 125 - 57, 6) 100107 B) 1673: 275,
I‘) (82 . 2—8)—1; /1) 6—12 . (6—5)—3; e) (4—12 . 225)—5;
7-10 ) 53 .95 ) (6’2 )3 )
) B % W) e
817t . 55 0,5
) 3y’ 2 2573 .53 ™) 012573475
10. Beruucaure, BBIOpaB panvoHAJbHBIN YTh PEIIEHU:
15%.576 6710 145277 102-15™
5w 0 g s —
a) 4573 .3° ) 812.1673 B) 2872.78 2 3076

11. UssecTHO, uTO 3™ = a. BoIpasuTe uepes a:

a) 3m*1; 6) 3™ 1; B) 3% r) 83m+1,

12. [ToxkaskuTe, YTO 3HAUEHNE BbIPAKEHUI:

a) 10" + 2 mesnurca Ha 3;

6) 10%® + 10" + 7 gmesmrca Ha 9.

13. lokaxkuTe, YTO 3HaUEHUE BHIPAKEHUSA HE 3aBUCUT OT 7.

. _ 82n+2 21n+3
52n+7. 52n 1; 6 . )

a) 3n+1_7n+2 °
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14. IlpencraBbTe BHIpasKeHNE B BHE CTEIIEHII C OCHOBAaHUEM,
PaBHBIM HATYPAJbLHOMY UMCJIY:

a) 2"+ 8; 6) 7""1:49; B) (8" 16)3: 3%,
15. BanuiuTre B CTAaHZAPTHOM BUIE UMCJIA:

12 300 050; 17; 0,000158; 9 000 000;

7586,258; 13,2046; 6 900 000; 0,03026.

16. IIpeacraBbTe B CTaHIZAPTHOM BHIE UYIMCJIO 1 HAWAUTE €ro
TIOPSAIOK:

302-10°% 3687 - 10% 0,034 -10°8;

0,00057 - 10'?; 1428,33-107; 650,123 - 10°.

17. Haligure KBagpar u Ky0 Umcja, 3alNIINATE IOJYUYEeHHBIN
pesyabTaT B CTAHJAPTHOM BHJE:

a) 7-10% 6) 1,2 1075,

18. HaiiguTe, BO CKOJIBKO pas3 Macca JIyHbBI MeHbIIIE MacCChI
Bemiun, ecau Macca 3emau paBHa 5,98 - 10! kr, a macca JIyHBI
paBHa 7,35 - 10?? kr.

19. Haiigure, HA CKOJIBKO IMOPSILKOB:

a) gucyo 895 000 000 6oabire, vem uncao 800 000;

6) uucao 0,00000087 mensbiie, uem uncyao 0,0052.

20. Breipasure:

a) 3,7 10* T B rpamMMax;

6) 5,83 - 10'2 Kr B TOHHAX;

B) 9,8 107" KM B MHJIIUMeTpPax;

r) 5,6 - 10 cm B MeTpax.

IlonyueHHBIE Pe3yJILTATHI IPEACTABLTE B CTAHIAPTHOM BHJE.

®DopMyabl COKPANIEHHOTO YMHOKEHUA
(@ +b)?=a’+ 2ab + b?; (@ —b)?=a®— 2ab + b%
(@a-b)a+b)=a®-b>
OcHOBHBIE CIOCOOBI PA3JTOKEHUA MHOTOUJICHOB Ha

MHOMKUTEJIN:

® BLIHECEeHUe OOIIero MHOMKUTEIA 34 CKOOKM;
® IICIIOJIL30BaHME (POPMYJ COKPAIIEHHOI'0 YMHOMKEHIS;
® I'DYIIIINPOBKA ClaraeMblIX.
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21. BrimosiauTe AEMCTBUS W SAIUINUTE MOJYUYEHHBIN Pe3yJib-
TaT B BUJe OJHOUJIEHA CTAHJAPTHOI'O BUAA:

a) 7a’b - a’b’; 6) (-3ab)*;

B) (—2ab*)? - abc; r) (-10a%b%)? : (5a'"D).

Hatimure Koa(hPUIIUEHT U CTeleHb IIOJYUYEeHHOI0 pe3yJbTara.

22, IIpuBenuTe K CTAHZAPTHOMY BULY (2%a4b8 )2 . (—I%asblz )

23. HaiiguTe cyMMy M PasHOCTb MHOTOUJIEHOB 3Xx — 5y?—1 m
2x + by®— 3.

24. YupocTuTe BhIpakeHUe, PAaCKPbIB CKOOKM U IPUBEAS II0-
IOOHBIE ciaaraemble:

a) 18x - (x—-1) - (x + 6);

6) 3b—(b—3) +(5b +10);

B) 3x% —4x + (5 + 9x — 2x?);

r) 6ab+5a — (7ab + 5a — 4);

o) —3(x —2y) — (2x + 3y) — 5x;

e) 2(ba —3b)—-T7(6a +b);

%K) 5(a — 3b) — 2(4a + 5b) + 3b;

3) 8m —-3(n+2m)+6(-n+m).

25. Pemmure ypaBHeHUe:

a) bx — (3x —1)=23; 6)4-5b-x)—(Bx-6)=0;

B)3(y—5)-4(y—4)=8; r) 8(y — 5) + 2(by — 4) = 10.

26. IlpeacraBbTe BHIpAKeHHE B BHJEe MHOTOUJIEHA CTAHIAPT-
HOTO BHUJA:

a) —4a(a +9); 6) (y — 2)By + 9);
B) 6a® — 2a(3a — b); ) (n—1)(n-2)+ 3n;
o) (b—2)(b+ 3)+2b(1 — b); e) (@a—8)(2a+1)—(a+1)(a-6).

27. Yupocture Bwuipakenue l4a — (4a —1)(3 —2a) u Haligure
ero sHaueHuWe Ipu a = —i.

28. PerriiTe ypaBHeHUe:

a) (3x — 1)(5x + 4) — 15x* = 17,

6) 5—x(x—3)=(6—x)(x + 2).

29. IIpeobpasyiiTe B MHOTOYJIEH:

a) (-b + 6)% 0) (-k — 1)%

B) (—5a + 2b)% r) (—7a + %b)z.
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30. HcmouabayiiTe (POpMyJbl COKPAIIEHHOrO0 YMHOMKEHNS U
IIPaBUJIA PACKPBITUA CKOOOK s YIPOIIEHNU BHIPAYKEHMI:

a) (a—b)a+b)-a(a+2); 6) (x +1)* + 2x(4x - 1);

B) a(a — 2b) — (a — b)?; r) (m+5)% — (m + 4)(m — 4);
m) (a—4)(a+4)-(a—4)% e) (b—4)(b+3)—(b-6)";
x) 16a% — (4a + 1)(4a — 1); 8) (8x —4y)? — (3x + 4y)%;
n) (5a — 2b)? — (2a — 5b)?; K) (—a — 2b)* + (a — 2b)°.

31. Vopocrure BeIpakeHue (3a — 7b)’— (—7a + 3b)? u Haiigmre
ero 3HaueHue npu a = 2,8, b=2,2.

32. Pemmre ypasrenue (x + 6)°— (x — 5)(x + 5) = 79.
33. PasosxuTe MHOrOUJIeH HA MHOMKUTEJII:

a) 9a — 150b; 0) 3m + mn;

B) bab — bac; r) 6a® — 24ab;

I) x°+ x?; e) 28a%b — Tab;

x) 3a® —12a* + 9a°; ) 10x*y? + 25x%y — bx’y®.

34. PaznoxnuTe MHOIOUJICH HA MHOXKUTEJN CIIOCOOOM I'DYIIIIH-
POBKM:

a) a®> +Ta+ab+7b; 6) x> —2x +x—2;

B) bm —10n + 2n® — mn; r) 4x* — 20xy + bxy — 25y°.
35. IlpeacraBbTe TpexujaeH B BHUIe KBaJpara AByUJIEHA:

a) a® —10a + 25; 6) 16x? + 8x +1;

B) 40ab + 164 + 25b%; r) m® +4n® —4m*n.

36. PasziokuTe Ha MHOKUTENN IBYUJIEH:

a) n® —16; 6) 25— 9a?; B) 36a® — 81b*;

r) m®n® - 1; x) 9a'? - 25; e) x'® — yﬁ.

37. IlpeacraBbTe MHOTOUJIEH B BIE IPOU3BEACHUIA:

a) 10a® —10; 6) 5a® — 5a;

B) 3b% — 3bc?; r) —4x° +4x® - x;

x) a—5b+a® —25b%; e) mk® —mk* — kS + E*.

38. Pazosxure Ha MHOMKUTENN, IPUMEHUB PA3JIUUYHbBIE CIIOCOOBI:
a) (m —n)® —km + kn; 6) a —2b+ 4(2b — a)?;

B) (2x + 3y%)? — 9y°; r) 0,36b6* — (1 - 0,8b%)%;

m (3a-1)% - (a+1)%; e) (2x — 1) — (4 - Tx)%.
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39. VupocTuTe BhIpasKeHNEe W HAWINUTE €ro 3sHaueHue:
a) a(a—-b)+b(b-a) npu a=6,3, b=2,3;

6) a® + ab—5a — 5b npu a=6,6, b=0,4;

B) (a — 3b)®> — (3b + a)® npu ab =0,25;

r) 6m® +12mn + 6n® npu m =56, n = 44;

m x*—2xy+y®+8 mpu x—y=5.

40. Ucmonb3yss KOMOMHAIIUIO PA3JIUYHBIX CIIOCOO0OB, PA3JIOKU-
Te Ha MHOKHUTeJH MHorouwieH a’+ 2ab + b? —ac — be.

YpaBHenusa Buga ax =b, rme a u b — umcaa, a x — Iepe-
MEHHAsI, Ha3bIBAIOTCS JIMHEHMHBIMM.

JIuneliHoe ypaBHeHUE C OTHOI IepeMeHHOU ax = b MoKeT:
® IMEeTh eqUHCTBEHHBINI KOPEHb,
® He MMeTh KOpHei,

® IMeTh 0ECKOHEUHO MHOTO KOpPHEeI.

HepaBencrBa Buma ax > b, ax<b, ax>b, ax<b, rne a n
b — umcia, a x — HepeMeHHas, Ha3bIBaIlOTCA JUHEHHBIMH He-
PaBeHCTBAaMHU C OTHOI IMepeMeHHOM.

3aBUCUMOCTb MEKAY ABYMs IIePEMEHHBIMU, IIPU KOTOPOM
KaKI0My 3HAUE€HHI0 OTHOI IIepEMEHHOY COOTBETCTBYET €TUHCT-
BEHHOE 3HAUEeHUe [IPYTOol IIepeMeHHOM, Ha3bIBaeTcsaA (DyHKI[HUO-
HAJIbHOW 3aBMCUMOCTBIO IV (DyHKIIMEH.

dyurnua Buga y =kx + b, rae k, b — HeKoTopble UmcJia, a
X ¥ Yy — NepeMeHHbIe, Ha3bIBAETCA JUHEHHOU (PyHKI[UEH.

I'padurom auHENHON (PyHKINN ABIAETCA npamMasd. B ¢op-
myJie y = kx + b yrioBoit Koa(duIeHT IpaAMoi k IIOKas3bIBaeT
yroJlI HaKJIOHA IPAMOM K ocu abciucc; b — opauHaTa TOUKHU
mepeceueHnss IPAMOI C OChIO OPAMHAT.
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41. Pemure ypaBHeHUe:

a) 2-2(x-1) =14;

0) 3(x+3)+24=09;

B) 3x+2=12-3(3x + 3);

r) 5(5x+3)—10=-7(4 - 3x);
o) T(x—3)—4(x+1)=3x + 2;
e) bx-12=2(2,5x-1)-10.
42, HalinuTe KOpHU ypPaBHEHIUI:

x+2 x-1 . 8-x 3-x  x+7
8 5~ g = b 0 5 "% 15"
43. Haiigure HYIb QYHKIIIN:
a) f(x)=—x +15; 6) f(x) = 2(x-1)-5;
B) f(x) = —0,1(2x +5) - T; 1) f(x) = — 3(7 — %) — 2(x — 4).

44. PemuTte ypaBHEHUE:
a) (2x +3)*> —10 = 2x(2x + 5);
0) (x—2)(x-3)—-12=(x—-6)(x+1).

2x+1 x+5 x—4
45. ITokaskure, 4TO ypaBHEHIIE — = He MMeeT

. 3 6 2
KOpHei.

46. Haiimure abcmuccy TOYKU IepecedeHud rpaduKoB GyHK-
Ui, He BBINOJIHAS IIOCTPOEHUA Irpad)KOB:

Ay=bx-1uy=—x+3;

0) y=2-3(x—-6) u y=5x+ 2;

B) y = x+3 x—-4

3 7

47. N3BecTHO, uTO ¢ < d — BEepHOE YMCJI0BOE HepaBeHCTBO. Mc-
TOJIb3ysI CBOIMICTBA HEPaBEHCTB, 3aIUINNUTE BepHOEe HEPaBEHCTBO,
KOTOpPO€e IOJYUUTCS, €CJIH:

uy=1.

a) K o0erM yacTsaM HepaBeHCTBa MPuOABUTH UHCJO 8;
0) n3 obewx yacTeii HepaBEHCTBA BbIUECTh UmCO0 1,2;
B) o0e yacTu HepaBEeHCTBa YMHOMKUTHh Ha —b;

r) o0e YacTu HepaBeHCTBA Pa3le/UTh Ha %;

I) obe yuacTu HepaBeHCTBa pas3feauTh Ha —l.
48. PemiuTe JuHeHHOe HEPABEHCTBO 1 YKaMKITE OBa KaKMUX-
Jaub0 Urciaa, ABISIOIIUXCS €r0 PeIlleHuIMU:

&) —%>3; 0 ¥>-5 B -2x>15.
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49. Pemure gumHeliHOe HEPABEHCTBO M YKAMKHUTE OBa KaKMUX-
Jau00 Yrcyaa, ABISIONIUXCS €T0 PeIlleHUuIMU:

a) 2(3x — 2) — 3(2x — 3) < 15;

0) —5(x+ 1)+ 4(2x + 3) > bx + 2.

50. Haiigure Bce 3HAUeHUS apryMeHTa, IIPU KOTOPBHIX (PYHK-
OUA IIPDUHMUMAaEeT IIOJIOMHUTE/IbHbIe SHAYEeHMUA:

a) y:%(3x—1)—10; 6) y=—§(4x+7)+8.

3x+1 o
U HaAWIUTE ero

x—-1
51. Pemure HepaBeHCTBO = - 2x <
HanMMeHbIIlee IeJI0e PerleHure.

52. He BmIMOSIHAA TOCTPOEHUS IrpadUKOB, OIPENEJIUTE, IIPU

x—2

KaKuxX 3HAUEHUAX apryMmenTa rpadurk Gyaxmuum f(x) = 3 X
2x -1 13x -1
pacrnojiosKeH HusKe rpadura pyHknun f(x) = x5 B f5 :

53. Pemiure HEPaBEHCTBO:

a) (x—7)* <ux(x-14);

6) (2x —5)* - 0,5x < (2x — 1)(2x + 1) - 15.

54. Haiinure HanboOJIbIIIee 1IeJI0€ PeIleHre HepaBeHCTBa

(x - 6)* > (x + 6)(x — 6) +0,5.
55. Periute HEpaBeHCTBO
(4x —3)® + (Tx +1)? < (5x — 4)(13x + 1).

56. [Jana nuueiinaa QyHKIuA y=3 — 4x.

a) Hatigure 3smauenme @QyuKIuu, ecau x=10; x=-0,5;
x=1,02.

0) Haiigure 3HaueHMe aprymeHTa, npu Kotopom y = 15; y = 0;
y=-3,5.

B) BrisgcuuTe, mpunammexxar au touku A(0; —1); B(-2; -5);
C(5; —17) rpadury GyHKIIUU.

57. Tlocrpoiite rpaduxm GyHKIUN y=2x-3; y=-x+5;
Y= % u y=-2. [lna gaxmon us QyHKIUN HaWguTe: a) 001acTh

ompeneJeHns; 6) MHOMKECTBO 3HAUEHU; B) HYJIN; I') 3HAYCHUA ap-
I'YMEHTAa, IPU KOTOPHIX (PYHKIWA MNPUHUMAET IOJOMKUTEIbHBIE
¥ OTPUILATEJbHBLIC 3HAUYEHN; 1) YIVIOBOM KO3(DMUIMEHT IIPSIMOIi;
€) KOOpAMHATBHI TOUKM IlepeceueHusa rpapura (PYyHKIUU C OCHIO
OpAMHAT.
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58. Ha pucyuke 106 nsobpakensl rpadurku Gyarnuii y = 0,5x,
y=0,5x+2, y=0,5x -3, y=0,5x — 5. YcTaHOBUTE COOTBETCTBUE
MexAy QyHKIuaAMUu U ux rpapuramu.

59. ana suneiiHaa GyHKIuA y=4x +b. Haligure, mpu Ka-
KoM 3HaueHuu b rpaduk sTol QyHKIIUU:

a) TPOXOAUT Uepe3 HAUYaJI0 KOOPAWHAT;

0) mpoxogut uepes Touky P(-2; 1);

B) mmepecekaeT ock Oy B TOUKe C OPAUHATON b;

I') IIPOXOAUWT Yepe3 TOUKY IiepecedeHWs TIpa)mKoB (GhyHKIUA
y=0,5x+1nuny=x—-1.

60. Ha pucynke 107 msoOpakeHbl rpapuku (PyHKIUU BHIA

y=kx+b. Qna raxgol ms QyHKIUN ompefesuTe 3HAKU KOd(h-
dunuenTos k u b.

2
61. ITocTpoiiTe rpaduk GyHKIUHU y=(%x+3)(éx—4>—%+8.

YpaBHeHUEe Buja ax + by =c, roe x u y — HepeMeHHbIe, a, b
U ¢ — HEKOTOpHIe UICja, Ha3bIBaeTCA JUHEHHBIM ypaBHEHUEM
C IByM$ IIepeMeHHBIMH.

VYoopsagoueHHas mapa uuces (x; Ha3bIBAETCA DPEIleHU-
0> Yo

eM ypaBHEHUA ax + by =c, ecau IPU MOJCTAHOBKE dTUX UUCE]

B ypaBHEHUE MOJIyYaeTCcs BEPHOE UMCJIOBOE PaBEHCTBO.
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Ecanu tpebyercsa HalTu Bce mapwl umcena (X; y), ABIAIOIIU-
ecsl OJHOBPEMEHHO PeIIeHUsSMHN M IIePBOro, W BTOPOrO ypaBHE-
HHUsA, TO FOBOPAT, YTO 3aJaHa CHUCTEMAa ABYX JUHENHBIX ypaB-

. ax+by=c,
HEHUU C ABYMA I€epPEMEHHBbIMU roe a;, by, cq,
a,x + by = ¢y,
ay, by, ¢, — HEKOTOpBIE UWCJIA, 4 X U §J — IIepeMeHHEIE.

CucremMbl JUHEWHBIX YPaBHEHUN C OABYMS II€PEeMEHHBI-
MU MOXKHO peIlaTh CIOCO0OM IIOJICTAHOBKM M CIIOCOOOM
CJIOKEHU .

62. HaiiguTe KOOPAUHATHI TOUEK MEPECEUEHUS C OCAMU KOOpP-
OWHAT rpap)uKka ypaBHEHUA:

a) 2x + Ty =14; 0) x —4y =18.

63. IlocTpoiiTe rpaduKy ypaBHEHHUII CHUCTEMbI M OIPEIEJINTE
YMCJIO PEeIleHn CUCTeMBbI:

2x—y=6, 6) x_3y:—]_, ) x+y:1,
B
—x+%y=—3; 2x -6y =2; x-—y=2.

64. Pemmiute cucTeMy ypaBHEHUIT CIIOCOOOM IIOACTAHOBKI:

x+3y =38, 3x -4y = 20,
a) 0)
2x —y =-5; x+ 2y =0.
65. PemuTe cucreMy ypaBHEHUH:
{3(2x—7y)+5y=62, 5 %h%y:g,
2(x +3y) =2+ 2y; 2x — Ty = 4;
sy _x+y_ g 3x4—7_2y5—3:1,
B 3 2 ’ i,
Tx +y = —4; xzfy—1=y—2.

66. IIpamas y = kx + b mpoxoxurt uepes Touku 1'(—-2; 7) u K(3; 8).
3anuminuTe ypaBHeHNe 3TOI IIPSIMOIL.

67. He BBITIONTHSAS IIOCTPOCHU ST, HANIUTE KOOPAUHATEI TOUEK IIe-
peceueHus rpaduKoB ypaBHeHU# 5y — 3x =10 u 2,5y + 0,5x = 3.
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68. IlexapHa moayumjaa 3aKas3 OT KPYIHOI'O TruiepMap-
KeTa Ha BBIIEUKY MOHUPOTOB M TOPTOB. KaKIbIii IIMpOr CTO-
ur 15 p., a Kaxageii Topr — 20 p. Menemxep, NPUHH-
MaBINWI B3aKas3, He 3anmcal, CKOJbKO MU3AeJUN KaxKIo-
'O HaAMMEHOBAaHUHA HYMHO BbIlI€Yb, HO IIOMHMJI, YTO BCEro
HYy:KHO cmenaTb 130 usgenuit Ha o6y cymmy 2100 p. Croub-
KO ITNPOT'OB M CKOJIBKO TOPTOB HaaO BBIIIEYb, I‘ITO6I>I BBITIOJITHUTH
3axas?

69. Yuenux u3 HuTepHeTa 3arpysKaeT Ha KOMIbIOTED [OBa
TEeKCTOBBIX (haiia. B mepByio ceKyHIy 3arpysujoch % TIepPBOTO
daitna u é BTOporo ¢aiina, uro cocraBuso 340 Ko6aiir. 3a BTO-
PYIO CEKYHIY 3arpy3uJioCh % ocTaBIllelics yacTu mepBoro gaiiia,

uyro Ha 60 K6aiiT MeHbIIe ITOJIOBUHBI OCTABIIIENCA YaCTU BTOPOTO
datina. Hatigure pasmep Kakaoro gaiia.

70. Ha cjeT TypuCTOB MOYKHO [10€XaTh 3SJIEKTPUUKON HJIN
aBToOycoM. YacThb TYpPHUCTOB MOXKET BOCIOJb30BATHCSI TOJIBKO
aBTOOyCOM, a YacTh — TOJBKO 3JIEKTPUUKOIH. MOMKHO JU YJIO-
sKuThbesa TouHo B 500 p., BBIAEeIEHHBIX KJayoom anasa 50 yuact-
HUKOB cJeTa, ecju Omijer Ha aBToOyc crouT 11 p., a Ha 3JIeKT-
puuKy — 6 p.?

71. Cpenu uucen 36; 0; —%; 0,04; —25; 1; 0,49 BbIGepuTe Te,

U3 KOTOPBIX MOJYKHO M3BJIEUb KBaJpPaTHBIA KopeHb. OO0bscHuTe
CBOI BBIOOD.

72. Briumcaure:

a) V625 — 3./144; 6)J@+@;

B) V6425 - [4+9; 1) 30,25 +5./3,24.

73. Hatinure 3Hauenue Buipaskenus npu m = 0,04, n = % :
a) m\/i—n\/ﬁ;

6) (Vm +n): Jmn;

B) \/m:n+\/m+n+0,2.
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74. Brruuciaure:

2) (V3)'+/2,25; 6) (2v5)° - (52 );
B) (—\/§)2+(—3ﬁ)2; ) (f) lg
75. cmonb3ys CBOMCTBA KBAAPATHOI'O KOPHS, BEIUMCJINTE:

a) 0,16 - 49; 6) \/2-800; B) V160 - \/250;
r) V108 - /3; 1) e) 18%;

169
) J288 . 3) Joo ) /64,8
J2 J0,225° 0,2

76. BoimosiHuTE OEHMCTBUA U OIPENeINTe, PAIlMOHAJbHBIM MJIN
UPPAIMOHAJIbHBIM UMCJIOM SABJIAETCS 3HAUCHIE BLIPAKEHII:

a) 7:/300 — /75 — 5/48; 6) 354 + /96 — 51150

B) (335 —/20)-/5; ) (V18 - /3)- V2 +0,5.24;
m (6-3); e) (V5 -1 +/20;

w) (7-5)(V5 +7); 3) (V7 - 3)*(16 + 67).

77. UcmonbayiiTe cBOMCTBA apu(PMeTUUYECKOTO KBAJAPATHOIO
KODHSA JJIA BBIUNCJICHUS 3HAUEHUSA BBIPAIKEHUS:

a) /80 + /1,25 — ﬁ#245 - J180;

6) (2-V3)*(7+43)+3 121

78. N30aBbTECH OT UPPAI[MOHAJILHOCTH B 3HAMEHATeJ e JPOo0u:
79. VpocTuTe BeIpasKeHme 2x° — \/M , ecau x < 0.

80. YupocTure BbIpaKeHue:

a) J(y -3)? +(5-y)’ npu 3<y<5;

6) V4a® +4a+1 - /9a® mpu -4 <a<-2.

81. Buecure MHOMKUTEJb IO 3HAK KOPHS:

a) 6\/5; 0) a7 apu a > 0;

B) b3 mpu b < 0; T) nn; I) —c/—c.
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82. Haiimure snauenme BbIpaskenuss A+ B+ C+ D, ecau us-
BECTHO, UTO:

A =(V28 - V175 + 263): (247 );
B=(2\/§+5)2+(10—\/§)2;
C =227 +V2-(V8 - 6);
D=J1-V7f +(3-7).

83. Haiinure 3HaueHue BbIpaskeHusa /19 — 83 - ng .

84. Omnpenenure BUJ ypaBHEHUA U PEIIUTE €TO:

a) 12x%+ 3x = 0; 0) 2x*-18 = 0;
B) %xz —6x = 0; r) x%= 25;

m) x*+3=3-x; e) 12-x* =11;
k) 17 — 22 = 14; 3) 25 +100x%= 0.

85. BocnoabsyiiTecsk (pOpMyJION KOpHEI KBaLpPaTHOTO ypaBHe-
HUA U PeIuTe ypaBHEHUeE:

a) x°—6x —16 = 0; 6) 3x%+4x+5=0;

B) —x2+Tx—-10=0; T) 32x2-12x+1=0.

86. Perrure ypaBHeHme:

a) (x+1)(8x+1)=5;

0) 2x+3)(Bx+1)=10x - 2;

B) (3x —1)(2x + 6) = 8(2x + 3);

r Qx+1)(x+2)—(x-1)(Bx+1)=9;

m) (x —2)* = 4(x + 6);

e) 3(x +1)* = (x + 3)%.

87. CocraBbTe Kakoe-HUOYObh KBaJpaTHOE ypaBHEHUE, KOTO-
poe: a) He MMeeT KOpHel; 0) mMeeT ABa IIEJbIX KOPHS; B) MMeeT
IBa MPPAMOHAJIBHBIX KODPHS; I') UMEET TOJHKO OSUH KOPEHb.

88. Pemure ypaBHeHUe, He IPUMeEHAS (DOPMYJIBI KOPHEH KBaj-
paTHOrO ypaBHEHUS:

a) x*—11x +18 = 0; 6) x°—5x —14 = 0;

B) x2—x —6 = 0; r) x*+2x-3=0;

) x2+4x—-21=0; e) x2+16x +55=0.
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89. BribepuTe KBaJpaTHOE ypaBHEHNE, KOPHAME KOTOPOI'O SAB-

asgoTesa unciaa —1 u % :

a) Tx?+6x+1=0; 0) —%x2+gx—120;

B) xz—%x+6:0; r) x2+%x—6:0;

m) Tx*+6x-1=0.

90. CocraBpTe KBaJipaTHOE ypaBHEHME C LEJbIMU Kod(hduiu-
€HTaMU, eCJIN:

a) ero Kopuu 1 u —7;

0) ero KOpHU % u —6;

B) OZMH U8 €ro KOpHeH 5 — /2.

91. Haiinure 3HaUYeHUE BBIPAKEHUA X + Xy + 2X,Xy, €CIU X U
X, — KopHU ypaBHeHua 2x° —3x — 7=0.

92. VpaBreHnue x° + px — 13 = 0 uMeeT KOpHU X; U X,. BeIpasu-
Te X7+ x. uepes p.

93. PasyioskuTe, ecam 3TO BO3MOYKHO, HA MHOMKUTEJIU KBa-
PaTHBIN TPexXuJeH:

a) x2—Tx —8; 6) 4x%+9x + 2; B) 4x*—3x +1.

94. IlpexncraBbTe KBaJApPaTHBIA TpeXduJeH B BUIe IIPOU3Beje-
HUA ABYX IBYUJIEHOB:

a) 6x2—x—-1; 6) —x*—4x+5.

95. Pemtute OuKBagpaTHOE YpaBHEHUE:

a) x'-7x*+6=0;

6) 4x*+3x*-1=0;

B) 5x*+11x*+2=0.

96. PemuTe ypaBHeHUe, HCIOJb3Yys METOJ, 3aMeHBbI IlepeMeH-
HOI:

a) (x2-3)* + (x*-3)? = 20;

6) (x° +5x)” —2(x* +5x) - 24 = 0;

B) 2(x°—x+1)’-3(x*—x+1)=2;

1) (x*+x)(x*+x-4)-12 = 0;

m (x%+2x)(x® + 2x — 5) = 84;

e) (x*—8x+1)(x*-8x—-1) = 3;

x) (2x%+x -1)(2x%+x—4)+2=0;

3) (x*—10x +17)% — (x —2)(x - 8) = 1.



IToBTOpPEeHUE Kypca ajaredpsl 7—8-ro Kiaccos

97. Mamel QysKIun f(x)=4x*+8x—12; g(x)=4(x + 1)* - 16;
h(x) =4(x — 1)(x + 3). Ilokaxkure, uto y=f(x); y=8(x) u y=h(x)
ABJAIOTCA TpeMA (POopMaMU 3aIIUCH OJHON U TOU Ke (PYHKI[UN.

98. dyuknusa 3agana Gopmynoil y = 8x? + 2x — 5. Haiizure:

a) sHaueHne PYHKIUU IPU X = —%;

0) Hy1u QYHKIIUU;

B) 3HAUEHUs apryMeHTa, IPU KOTOPBIX (PYHKIUA IPUHUMAET
3HaueHue, paBHoOe 3.

IIpoxoauT nu rpad@uk GyHKIUU yeped TOuKy A(-4; 32)?

99. IlocrpoiiTe rpadur GyHKIIUU:

a) y = x> 6x +5; 6) y=—x"—4x-3;
B) y = x°+2x +3; 1) y=-x"+4x;
a)y:%x2+2x; e) y=-x°+9.

Oasa xammoii m3 (QYHKIUHN s3amuinuTe: a) 00JacTh oIpese-
JeHuAa (GyHKIIUU; 0) MHOMKECTBO 3HAUeHU (QYHKIMHW; B) HaAU-
Oosibitiee (HauMeHbIllee) 3HaueHWe (PYHKINU; T') YpaBHEHHE OCU
CUMMeTpPUU Tapabosibl; 1) HYJAU QGYHKINUN; €) IPOMeKYTKU
3HAKOMOCTOSHCTBA (PYHKIIUU; 2K) IPOMEKYTKU MOHOTOHHOCTHU
QYyHKIIUHA.

100. HaiimuTe KOOpPAMHATHI BEepPIIMHBLI MapaboJibl W IIPOMe-
JKYTKY MOHOTOHHOCTH KBaJAPATHUUYHOU (DYHKITUN:

a) f(x) = (x - 4)*+5; 6) g(x)=—(x+2)° -T;

B) h(x) = x*+4; r) p(x) = -3(x —1)%.

101. Bribepure rpadpur QYHKIUK, 3aZaHHON (OpMYJIOi
y=x?-5 (puc. 108).

102. B oxHoil cucTemMe KOOpAUHAT HOCTPOIiTe rpaduku GyHK-
nmit y = %xz +1; y=—2(x+52+8; y=(x+3)%-9; y=—(x- 5%

103. Yucma —2 u 3 ABAAIOTCA HYJISMU KBaAPATUUHONH (QYHK-

nuu y = 2x% + bx + ¢. Haiigure b u c.

104. Touxa A(2; 27) npuHagiae:RuT rpapuKy OYHKIIAN
f(x) = —x*+ bx + 1. Haiigure Hanbossinee 3HaueHNe (DYHKIIAM.
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105. PemuTe HepaBEHCTBO, MCIOJB3YsS CBOMCTBA KBaJapaTUy-
HOI (DYHKITUU:

a) x°—2x—-15>0; 6) 3x2—4x+7<0;
B) 4x*—4x -15<0; r) x*-8x+16<0;
) x*+4x+5>0; e) x*+10x —24<0;
x) x? < 36; 3) 5xZ+ x> 0;

n) —4x?+1<0; K) 8x% > 16.

106. HaiiguTe 06sacTh ONpenesieHUs BhIPASKEHUsI:

a) \x?—Tx—18; 6) J13x — 6x*—5;
B) \/6x%— x; r) V9 —49x%.



IToBTOpPEeHUE Kypca ajaredpsl 7—8-ro Kiaccos

107. Peiiure HepaBeHCTBO:

a) (2x +1)> — (x +1)(x - 7)< 5;

6) 5x(x+4)—(3+2x)(2x — 3) > 30.

108. Haiigure, mpu KaKWX 3HAUEHUSIX apryMeHTa, 3HAUEHUS

dysKIHu f(x) =—x2+ 3x + 22 60JbllIe COOTBETCTBYIOIIUX 3HAUE-
HU#A pyHrmuu g(x)=4x + 2.

109. Haiigure cyMMy HauMbGOJIBIIIETO I[€JOTO OTPUIATEJIHLHOTO
Y HAaWUMEHBIIIETO IIeJIOTO IOJIOMKUTEJIbHOTO PEeIleHn HepaBeHCTBAa

(x—3)? (x—2)2<1—x
- x .
16 4 2

110. PemuTre cucreMy HepaBeHCTB:

x2-x-2<0, 2x>—5x+2>0,
a) 0)
x> 0; x—-220;
x2-8x-9>0, ) 2x*-11x - 6<0,
r
x% > 4; x> —6x>0.

111. Pemnre xBOiiHOe HepaBeHcTBO 6 — x < x? < 16.
112. HatiguTe o6JiacTh onpeiesieHUA BhIPAKEeHU A

JaP—d4x—12 +\4 - 22,



OTrBeTsnl

I'nasa 1
KBanpaTHbie KOPHU U NX CBOMCTBA.
JdeilicTBUTEIbHBIE YHCIIA

1.35. a); B); 1).

1.36. ) 3; 6) 6; B) 20; 1) 70; 1) 0,5; €) 0,02; 5x) 1,4; 3) 1,5; 1) i; ) %; ) 2%;
1 2 6 4 3
1= 1% 15 m)l1=; p)2—.

M)9H)30)7H)9p)11

. 6) 2: . . o) A2, 1. 5y39. 5418
1.37. ) 05 6) 2; 8) 30; 1) 1,19; 1) 6480; €) 1505 9#) 355 8) 355 m) 4

1.38.a) 7;6) 2; 8) 0,6; 1) -0,1; 1) -5,5; €) 1,3; K) —%; 3) 0,5; u) —65; k) 0,01;
) 30; M) %

1.39. a) 65; 6500; 6,5; 6) 38; 3800; 3,8.

1.40. 3,1; 2,89; 6,46; 2,5.

1.41. a) 24; 6) —6%; B) 1,45; 1) 0,185.

1.42.a) 7; 0) 2; B) 1,8; r) HeBo3amo:kHO; 1) 0; €) 1.

1.43.2a)10;6) 3;8)0,5; ) 1.

1.44.2)1,9; 6) -151; B) -1%; r) 40,6.

1.45.a) 1,7;6) 0,8; 8) 0,4; 1) 0,9.
1.46.a) 11;6) 1,3;8)9; 1) 12.

1.47. 26,4 .

1.48. 54 m.

1.49. 1,5 m.

1.50.-17.

1.79. a) 1a; 6) na; B) HeT; ') Aa; 1) HET.
1.80. \/5; /4,9.
1.83.1u2;3u4;4ub.

1.84.7; 8;9; 10.

1.85. a) /35 <6; 6) V2 >1,4; B) T > 3,1415.
1.86. J/7; 3; J13.

1.87. 4,5<2J2 +/3 <4,8.

1.146. a) 36; 6) 8,3; B) 3; ) %; 1) 18; €) 0,07.

1.147.a) 7; 11; 50; 6) —1; -3; -8.
1.148. a) 221; 6) -139.
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1.149. 2) 24; 6) 1,5; 8) 8,4; 1) 0,88; 1) g; e) %; %) 1,7; 3) 1%.
1.150. a) 6; 6) 9,75.

1.152. ) £2:0) ﬁ’ B) 6,75; 1) 1—

1.153. a) 6; 6) 12;8)6;1)0,2; 1) 0,25; e) 0,2; :x) 8; 3) 10; u) %
1.154. a) 400; 6) 30; B) 1,5; ) 18,7.

1.155. a) . 6)5

1.156. 2) 0,8; 6) g

1.157. a) 24; 6) —60; B) -52; ) 7.
1.158. a) 9; 6) 160; B) 8; 1) 3,9.
1.159. a) 42; 6) 17,5; B) 0,48.
1.160. a) 72; 6) %

1.161. a) 41,5; 6) 53,4.

1.162. 2) 2; 6) 42; B) 0,5.

1.164. a) 31; 6) 1%; ) 13;1) 18,1.

1.165.2) |y; 6) 7/al; ®) 5\n\ r) ‘x‘

1.166. a) ¢; 6) —y; B) ba; 1) —=; 11) —-2m; e) 10c¢; x) ——, 3)—1,5b.

60
11 °

8 2
1.167. a) a®; 6) —3b%; B) 4n%; 1) —0,6m5; ) k' e) —%; K) %; 3) —
1.168. a) 125; 6) 16; B) 135; 1) %
1.169. a) 0,006; 6) 700.

2

5mn,6) 2nd.

1.170. a)
1.171.a) a — 4; 6) b — 2; B) 3b + 20,4; 1) —4a + 9,6.

1.172%. a) —x + 3y; 6) 12.

1.239. a) 24/3; 6) 247; B) 74/2; 1) 104/3; 1) 6/5; €) 74/3; ) 25; 3) —/5.
1.240. 2) [6|V/3; 6) 3aV2; B) 6K%| p[\/2; 1) 0,24"| 2" [V

1.241. a) n\/— 6) —-mJ7; B) 4m®n®J3; 1) —%mn\/;; n) m*n?24,1;
e) —-m 905 /4,

1.242. a) 6a\/_ b; 6) —4m®n®2n; B) —1,12%y% Jxy.



OrBersr 253

1.243. a) xv/2x; 6) —y-y; B) a*b*Va.

1.244. a) J12; 6) V45; B) —/50; 1) V5; 1) —V/28; €) —V2.

1.245. ) \/4x; 6) \2y; B) —/36a; 1) —/20°.

1.246. a) V2% ; 6) —\/22.

1.247. 2) \5n%; 6) —\/3m?; B) Vx?; 1) (b a)®.

1.248. a) 9v/2; 6) -3/3; B) 7J7; 1) —/5.

1.249. a) 104/3; 243; 72;1,5;6) —2v2; -442; —6;-3; B) 0; —4/7; —28; 1.
1.250. a) 13V5; 6) V6; B) 64/3; 1) V3; 1) ~11V3; €) 0.

1.251. a) 3; 6) 50; 8) 0,4.

1.252. a) 9; 6) —45; B) 8; ) 3.

1.253. a) —/3 - 3v2; 6) 55 +3/3.

1.254. a) 4./6 +8; 6) 3./2; B) 9; 1) -15.

1.255. a) 4++/6; 6) 5+13V5; B) 433 —74; r) 1311 -51; 1) 3-2V6;
e) 187 — 34./35.

1.256. (443 +2) cv®.

1.257. a) 19; 6)-11; B) -3; 1) 15.

1.258.a) 11+ 6+/2; 6) 28 — 6+/3; B) 17 + 2/66; 1) 153 — 30+/2; 1) 24,5; €) 12,5.
1.259.a) 11;6) 20; B) 0; 1) 110; 1) 4; e) 121.

1.260. a) 4/3; 6)r f r) - 4f

1.261.a) —4./2; 6) 10v/5; B) 9.

1.262. a) V2 - 1; 6) #; 8) 4(V7 - 5); 1) 33 +13.

1.263. a) 911 — 3; 6) -2; B) 23 + 242; 1)/7 - 34/2.

1.265.2) V7(1+7); 6) V2(1-v2); B) V5(7+5); ) V2(V7 - 1).
1.266. a) 1+/6; 6)\/— £ r) %
1.267. a) 2; 6) 3; B) 0,5.
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1.268.

a) V3 -1;6) V5 -2; B) 342 -8; 1) 2.

1.269%. a) 1++/3; 6) 7 - 2; B) 1+10; ) /5 — /2.
1.270%. a) 2; 6) 10.
1.271%. 1.

1.307.
1.308.
1.309.
1.310.
1.312.
1.313.
1.314.
1.315.
1.316.
1) (=75
1.371.
1.372.
1.373.
1.375.
1.376.

1.377.

1.378.

1.379.
1.380.
1.381.
1.382.
1.383.
1.384.
1.385.

1.386.
1.387.

1.388.

a); 0).

a)9;06)0; B)6; 1) 3; m1)—3; €)-9.

6); r).

a); 1).

a)[2; 7]; 6) (1; 3]; B) [-5; 6); 1) [1; 3).

a) {6}; 6) (6; +°); B) F; 1) [4; 9).

a) [-3; 12]; 6) (0; 5]; B) (-9°; 11]; 1) (=55 +°0).

a) [-2; 8); 6) [3; +0); ) [2; 41; ) [ -2 V5 |.

) (-8; ~8); (=003 +00); 6) 7 (-2; 12); B) 25 (03 +00); 1) (0545 J5 (~o03 12);
12); [-7; 12]; ) (05105 [05410 .

B).

a) [4; 5]; 6) (=005 4); B) [7; +°°); T) &

a)4;0)0.

a) [0,6; 2); 6) [-5; 0); B) [-2,5; 7,5]; 1) (0,5; +90); 1) (=205 3]; e) (=°°; 5).
a)[3; 7]; 6) [0,25; +00).

2) [0; 17); 6) [—4,2; - 1%).

00 9 &) (oo _21. _12. Lo 2.
a) (- ,2),6)( ; 3], B)[ 13,3,5), p)( 3,4,2].
2. Loo) B [_5-
a) (‘g’ N ) 6) [-5; 17).
48.
Boasiie 14, Ho meusbIe 24 cM.
Bouee 100, HO Mmenee 150 muH.
a) (=03 4]; 6) [5; +°°); B) (—=90; +0); 1) (=003 3] U [7; +00).
a) (=00; 2] U (55 +00); 6) (=°°; 0) U [2,5; +00); B) (—-°°; 1,4].
a) (—2; 4];6) [1; 7); B) [-9; 5); 1) (-2; 2).

_5. 3
R
a) [-2; 3); 6) [-5; 11); B) (-10; 20).

o A o (ot 4]
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1.389.[5; 7,1).

1.390. 4; 0.

1.391. a) (—o0; -2); 6) D.
1.392%. TIpu a > 5.
1.393*, IIpu a € [-8; +0).

S1 npoBepsIo cBOU 3HAHUSA

2. a); B); T); 11); e).

3.a) 8;0)—-25;B) 5; 1) 2,6.

4.2) (-0,8; -0,5]; 6) (-°0; 4) U [7,5; +0); B) [-0,5; +00); 1) (-00; +0).
5.a) 60; 0,8;6) 0,63; 2%; B) 0,5; 3,8.

6. 48.

7.a) 45; 6) 7V3; B)-13; 1) —24/21.

8.[-0,25; 15].

9.2) \/3(c—2)%; 6) —5(9—n)®. 10.a) V6 —1; 6) V3 + 1; B) 3+ 2.

IIpakTHuyeckasa MmaTeMaTHKa

1. 26 KycroB.

2.0t 81 10 99 memkoB.

I'nasa 2
KBagpaTHbie ypaBHEeHUS

2.23. a) 0; 7; 6) —%; 0; B) —6; 6; 1) —1,25; 1,25; 1) —8; 03 &) —/T; T3 %) 0; 2;
3) HeT KopHeit; u) 0; 5.

2.24.a)-9;9;6)-15; 0; 8)—4; 4; r)-7; 0.

2.25.4.

2.26.2)0; 1,75;0) —4; 4; B) —2; 2; r) HET KOPHEH.

2.27.a)-1; 0; 6) 0; 2%.

2.28.a) —/2; \/2; 6)-2; 2.

2.29.a)-23;0;06)-1; 1;8) 0; 1%; r) 0.

2.30.0; 3.

2.31% Ilpua=1.

2.67.a)-0,4; 1;6) -2; 0,5; B) %; 3;1r)-1,5; 1; n) 1; 4; ) -3; —0,5; &) —1%; 1;
3) 3.
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1, 2

2.68. a) 5; g; 6)-5;-4;8)-1;0,75; 1) 1; 1%; n) 1,5;€) M

2

2.69. a)-1; 0,6; 6)—1; 5; B) —2; 0,25; 1) 711;

1
3’ 3’

2.70. IIpu x=1.
2.71. a)-9; 2; 6) —%; 5; B) —%; 2,5: 1)-0,5; 1,5.

2.72.a)2;5;6)4; 5;8)—4; 1;1)-19; 1.
273.-4u-2unu2u4.

2.74.2) 15 7;6) 154; B) 8; 1) -11; —é,

1 2
2.75.a) ——; 1;6) —=; 1.

a) 3 ) 9
2.76.1; 2,75.
2.77. ) -9; -1; 6) —1%; 1;8)-1;1,5; 1) —1; 0,6.
2.78. a) 2,5; 6; 6) —1,5; 3; B) %; 1;1)-10; 1.

2.79. a) @; 6) g; J2; B)1; V55 1) -V6; 2.

2.80%, a) IIpu ¢ < —4; 6) mpu ¢ > —4.

2.81%. 3; 5.

2.118. a) 5; 1; 6) -8; -3; B) 9; —J2; r) HeT KopHeit; n) —6; 7; e) —-3,5; —6,5;
k) 8; 0; 8) 0; —4,25.

2.121.a)1;4;6)-7;-1;8) 3; 5;17)—1; 3; 1) 2; 9; ) —13; —1; 2x) —3; 7; 38) —T7; 8.
2.122.a) -2; 6) 7.

2.123. a) 25; 6) 21.

2.125. a) -2; -12; 6) -0,75; -3.

2.126.-6; 3; ¢ =18.

2.128. 2; 12; ¢ = 24.

2.129%. x* +3x - 10=0.

2.151. a) %; 3; 0) 2; 6; B) 0,2; ) HeT KOpHeIi.
2.152. a) (x + 5)(x — 4); 6) (x — 2)(x — 5); B) (2x + 5)(x — 1); 1) (x — 1)(8x + 1);
o) (x+1)(8x—2);e)—(x+ T)(x—5); &) (x—1)(1 —4x); 3) (x+4)2; u) (3x+14)(x—1);

K) (2x — 3)2; JI) HEBOBMOYKHO; M) HEBO3BMOJKHO.
2.153. a) (2x - 3)(3x +4); 6) (1 - 3x)(4x +1).
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2.154

. a) (x+1—\/§>(x+1+\/§); 0) (x—2—JE)(x—2+J€);

ofe 14515

2.155

2.156. a) x(x + 4)(x — 3); 6) x(x — 4)(2 — 3x); B) x%(x — 4)(2x + 1); 1) —x%(6x — 1)2.

2.157
2.158
2.193
2.194

2.195.

2.196.
2.197.
2.198.
2.199.
2.200.
2.201.
2.202.
2.208.
2.204.
2.205.

2.206
2.207
2.208

2.229

2.230.
2.231.
2.232.

2.2338.

2.234.

2.235.

2.236.

.a) (x + 4)(x + 10); 6) (x — 2)(3x — 1); B) (2x — 3)(3x — 1); ) (6x + 1).

%, (x2 + 3)(x - 5)(x + 2).
*, (x —4y)(3x — 2y).
.3u9.

.6u 7.

1
9;0) 2—.
2) 9;0) 2

a)2u7;0)-8u-7;7Tu8;B)7us.
Tpu mo 35 m.

Her.

Ha BTopom.

11.

16.

12x 18 m, 216 m°.

15 mm.

Her.

5%.

.—17u-16; 16 u 17.
.-13,-12,-11; 11,12, 13.
*.40 %.

1.1
.a)-2;-1;1;2;6)-1; —=; =
a) ) 3 3

s 1;8)-151;1) =25 —

w \ﬁ
“[&

a)0;06)-3;-1; 1; 3.

a)—6; 0; 6) 0,5; 1; 2; 2,5.
a)l;2;3;4;06)-1;2;4; 7.

a)—4; 3;6) 0; 3; B) -1 +£2; r)-2; -1.

a)—4;1;6) 4 + 5.

a)—4; 2;6)-1; 2; 5.

a)-9;-1;1;9;06) —%, %
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51 npoBepsro cBoOU 3HAHUSA
l.a)a=T7;b=-6;¢c=3;0)a=2;b=-1;¢c=-5;B)a=3;b=0;c=-8;r)a=1;
b=-6;c=0.
2.a)29;6)-20;8)0; ) 13.

3.2)—-2; 2;6) —V/2; 2; B) —%; 0; r) HeT KOpHel; ) 5; e) —3; 2; :x) —2; 0,4.
. a) (x +4)(x + 5); 6) —(x — 1)(x — 3); B) (x — 2)(2x + 1); 1) (5x + 1)%.

é; 2.

.149,6 M.

.—3,25.

.a) —V10; -1;1; V10; 6) -1; 6; 5i;ﬂ; 8)1;-1,5; #; r)-2; 1; 4.

N e WA

®

9. B Gauke A.
10. (2x + 3y)(3x — 4y).

IIpakTHyeckas MmaTeMaTHKA
1.12.
2.9 m2.
3.20 %.

4. 30 ueyi0BEK.

3.50. a); ).

3.51.r).

3.52.a) 19; 6) -2; B) —4; 2.

3.53.a) (-5;-4); x=-5;0)(8;1); x=8;B)(0; 6); x=0;1)(1; 0); x=1.

3.54. B).

3.55.a)-7;0) 7; B) —4; 1) 10.

3.56.a) D=R; E=(-20;8];6) D=R; E =[-13; +°); B) D = R; E =[-144; +0);
r)D=R; E =(-o0;0].

3.57. a) (=2; 0); (8; 0); (05 —16); 6) (1; 0); (7; 0); (05 =7); B) (35 0); (95 0); (0; —27);
r) (0; 1).

3.62. A(-1; 0); B(4,5; 0).

3.64.0).

3.66. a) R(x) = 50x; 6) 700 p., 1000 p., 300 p.; r) 30.

3.67.128.

3.68.b=-9;c=14.

3.70%. a) (0,5; —60,75); 6) x=0,5; B) —-60,75.
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3.71%. (1; -2).

3.114.6).

3.115. a) Y6biBaeT Ha TPOMEXKYTKe (—°°; —5] U Bo3pacTaeT Ha MPOMEKYTKE
[-5; +c0); 6) yObIBaeT Ha IpoMesKyTKe [—1,5; +00) 1 Bo3pacTaeT Ha IPOMEKYTKE

(—o0; —1,5]; B) yObIBaeT Ha mpoMe:kyTKe (—°°; 0] u BospacTaeT Ha IPOMEKYTKe
[0; +2°); T) yObIBaeT Ha IPOMEIKYTKE [%, +00> U BO3PACTaeT Ha IIPOMEKYTKE
(3]

8
3.117. x =-6.
3.119. 6); r).
3.120. a) f(5) < f(6); 6) f(2) > f(3); B) f(-2,4) > f(3,75).
3.121. a) g(-6,5); g(-4,8); g (—3); 6) g(18); g(15); g(10).
3.122. a) y > 0 mpu x € (-90; —4) U (2; +0), y < O upu x € (-4; 2); 6) y > 0
mpu x e(é; 3), y <0 mpu x e(—OO; %) U (3;+0); B)y > 0 mpu x € (—00; 2) U
U (2; +90); 1)y <0 mpu x € (—00; +00),
3.123.a)y > O mpu x € (—0; -2) U (4; +0); 6) y > Ompu x € (-9; 1,5); B)y > 0
npu x € (—00; -2) U (2; +o0); 1) y > 0 mpu x € (0; 5).
3.128%. m > 1%.
3.171. a) (-o0; =T7] U [1; +20); 6) (1; 2); B) (=°°; 0) U (7; +o0); 1) [-2; 2];
) (005 4) U (45 409); ) |25 1) (003 4005 5) 0.
8.172.2) (003 0,5) U (2; 4005 6) (=005 1) U (53 +00); B) (o0 1] U [1; +00;
r) (-4; 4); 1) (0; %) e) (—00; =3] U [0,5; +00); 2x) (—00; +0); 3) {4}.
3.173.a)1;2; 3;6)-1;0; 1; 2; 3;4; 5; 6; B) -2; -1; 0; 1; 2; 1) 0; 1.
3.174. a) (—°0; 1) U (4; +o0); 6) [-3; 3].
8.175.2) | ~%; 1]; 6) (=63 6); 5) [0; 31 1) (203 3) U (3 400 m 25 ) [~V53 V5 |
) (—00;3 +09); 8) (—00; 0] U [7; +0).

3.176.2) (-1-242; —1+22); 6) (—00; 7‘\({5] U [7+m;+oo).

1 10
3.177. a) [% 3]; 5) [0; 13]

3.178. a) (~0; —9) U (5; +20); 6) {—1%}.
3.179. (-1; 4,5).
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3.180. a) (1; 3); 6) (—o0; —0,5] U [1; +00); B) (-5; ~1); 1) [o; 2%]
3.181. He 6outee 10 psamos.

3.182.a)-2;0;0) 2; 4; 8) 0; 2; 1) —4; 4.

3.183. a) [-3; 2]; 6) (—o0; 1) U (1; +o0).

3.184. a) (—o0; —6] U [4; +0); 6) T; B) (—°°; 1) U (1,8; +0);

r) (—OO; 5—\/5) U (5+\/g; +OO).

2
3.185. [——; 1].
3

3.187. ) [0,4; 4]; 6) (—o; 3] U [1%; +oo); B) (-2,6; 3); T) (=0; —9) U (9; +00).

3.188.[-1; 0,75].

3.189. a) (—00; 1) U (2; +00); 6) (—00; —2,5] U [1,5; +00); B) [o; %] r) (—1; - %)

3.190%, (—00; —4) U (4; +0).
3.218. a)[-4; —-3) U (8; 9]; 6) (5; 6].
3.219.[2; 4).

3.220. a) (—%; o]; 6) (1,75; +00).

3.221.a) 1; 2; 6) -5; 5.

3.222. (-3; -2) U (2; 3).

3.223. a) {-5} U [3; 5]; 6) (0; 0,5].

3.224. a)[-1; 1]; 6) {5}.

3.225.18.

3.226. 2.

3.227.a)[-1; 0) U (6; 7]; 6) [-4; —1) U (2; 4].
3.228. a) [-1; 3] U (4; 7); 6) (—00; +00).
3.229. (—o0; —2) U (=1; 1) U (2; +00).

3.230. a) (—90; —3) U (=2; +0); 6) (—00; +00).
3.231. a) (—0; 0,75); 6) (—°°; 6].

§1 npoBepsio cBOU 3HAHUA

1. a); 6); B); ).

2.6).

3.a)—-3;0) 3; B) -9.

4. a) (1; -3); 6) (-6; 5); B) (2; —16); ) (05 9).
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Puc. 109 Puc. 110 Puc. 111

5. 2) (<005 1] U [105 +00)5 6) (25 ~0,25); 5) (-o%5 +o0)s 1) (4} 1) (05 1)
e) (—o0; -1,5] U [1,5; +o0).

6. f(x) = (x — 4)®> - 1 (puc. 109); a) D=R; 6) E =[-1; +o0); B) -1; 1) x = 4; 11) 3; 5;
e)y > 0npu x € (—o0; 3) U (5; +0); y < 0 mpu x € (3; 5); %K) IPOMEKYTOK
BO3pacTaHus [4; +00), IPOMeKYTOK yObIBaHUA (—°; 4].

g(x) = —2x2+8x-6 (puc. 110); a) D=R; 6) E=(-o0; 2];B) 2; 1) x=2; m) 1; 3;
e)y > 0mnpuxe (1; 3); y <0 nmpu x € (—o0; 1) U (3; +00); ) IPOMEKYTOK
Bo3pacTaHusd (—°°; 2], IpOMeXKyTOK yObIBaHUA [2; +0°).

h(x) = (x — 2)(x + 6) (puc. 111); a) D = R; 6) E =[-16; +°); B) —16; ) x = -2;
1)—6; 2;e)y > 0npu x € (—0; —6) U (2; +20); y <O mpm x € (—6; 2); :x) IPOMEIRY-
TOK BO3pacTaHusd [-2; +0°), MPOMEKYTOK yObIBaHUA (—o°; —2].

7.a)(-1; 0] U [6; 10); 6) [-5; —3).

8. a) (-90; =4] U (-0,5; 6); 6) (-°°; 1] U (3; +0).

9. a) 300 p.; 6) 30 Bas.

10. a) (—00; —8) U (8; +0); 6) (~2V/15; 215 ).
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IIpakTHuyeckas MaTeMaTHKA

1.625 v

2. OkoJo 1,5 4.

3.6,2 M.

4.a)17,5m; 12,5 m;6) 20 m;B)o=1,75¢, =20 m; 1) y=-12,5x + 50.

I'nasa 4

DyHKIINU y:E, rnek#0,y=x%y=|x| y:&
x

4.27. a); B); T).

4.28.a)-17; 4; 0) 2.

4.29. B).

4.30. B); 1); €).

4.31. a) /(7) < f(12); 6) f(-3,8) > f(~3,9).

4.32.-6.

4.39%. a) (-6; —6); (6; 6); 6) (—/5; —5); (V55 V5.
4.56.1; -27; 0,001; -15,625.

4.57.-1; 3; -5; /7.

4.58. a); 0); B).

4.59.2)1(3,6) <f(4,8);6)/(~10,25) < f(-8,26); 8) f(V11)>7(3); r)f(~/3)<f(-2).
4.61.1.

4.75.4; 4; 0,8; 0,8.

4.76.-5; 5; 0; —48; 48.

4.77.0); r).

4.78.2) f(T)< f(10);6) f (-56,32) < f(-58,97);8) (33 ) > f(5); 1) (V8 ) =F(-2+2).
4.80.2)-15;6) 8.

4.104.1; 5; 1,6.

4.105. 144; 0,64; 18.

4.106. a); r); ).

4.107. f(0,1); £(2); 1(3,8); f(5).

4.108. a) 11 </13; 6) /37 >6; B) 26 <4/7.

4.109.7; J47; 35.
4.110.9 u 10.



OTBeThI

263

S npoBepso cBOU 3HAHUS

2. a); B).

3.a)9;6) 3; B8)—2; 1) 729.

4.a)-8;8;6)64;B)3;T) 2.

7. a) 1(5,12); f(9,29); f(13,7); 6) £(5,12); £(9,29); f(13,7); B) f(13,7); (9,29);
1(5,12); r) f(5,12); f(9,29); f(13,7).

8.0.

9. f<8_326ﬁ> > f(8-247).

1
=

10. y =

1.1, 1 1 1
la) o5 =5 o5 aqs 130) 75 ——o5
2) 25 8 9 36° V% 19° 125

—é; %; LiB) ——= —5o5 —
—1~r)1~—1~1
2.a)16; 6) , B) 2,25; 1) -125; 11) , e) 1.
3.a)5; 6)12 B) —5; r)36.
4.a)0,5;6) 2500; B) 4; 1) — 3 ) — 30° e)—0,25; x) 5—, 3) —100; u) -3000.
.a)—(—3) > 0;6)—(=5)° < 0; B)(—3) “6-5>0; r)—(—1 7Y% (=2)3 > 0.
a) —; 0) 2; B) 9; 1) 64; 1) 0,25; e) 6,25; x) —, 3) 0,75; n) 1000; ) 1;
1) -8; M) -125.

7.2)8;0) ——

243
2; , 1; ; — —
8.2)3 6) B) 0,0 F) ) 625 )
9.a) 2—; 6) 0,00001; B) 6—4; r) 4; n) 216; e) , m) 3) —, u) —, K) 81;
JI) g’ M)

10. a) 15; 6) 5; B) %; r) 144.

11. a) 3a; 6) %; B) a?; 1) 3a°.

14.a) 2"*3;6) 7" 1; B) 37118,
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15.1,230005-10%; 1,7-10%; 1,58 - 107*; 9 - 10%; 7,586258 - 10°; 1,32046 - 10;
6,9-10°% 3,026 - 1072

16.3,02-107*;—4; 3,687-10'%12; 3,4-107°;,-10; 5,7- 105 8; 1,42833 - 107%;
-4;6,50123-107; 7.

17.2) 4,9-10'"; 3,43-10%%;6) 1,44 -107'%; 1,728 - 107%.

18. ITpubausutearuo B 81 pas.

19. a) Ha 3 mopsizka; 6) Ha 4 TopsiKa.

20.2a)3,7-10'°r;6) 5,83-10°1;8) 9,8 - 10 M3 1) 5,6 - 10713 .

21. a) 7a’b"; 6) 81a**v*; B) 4a®b’c; 1) ~200ab'’.

22. -7a"*p%.

23.5x —4; -10y% + x + 2.

24.a) 16x —5;06) 7b+13; B) 2 +5x+ 5;1)—ab+4; 1) -10x + 3y; e) —32a — 13b;
K) —3a — 22b; 3) 8m — 9n.

25. a) 11; 6) 2,5; B) —7; 1) 3%.

26. a)—4a® - 36a; 6) 3y2 + 3y — 18; B) 2ab; 1) %+ 2; 1) b+ 3b—6;e) a® - 10a — 2.
27.3,5.

28. a) 3; 6) 7.

29. a) b® — 12b + 36; 6) k% + 2k + 1; B) 254> — 20ab + 4b%; 1) 494> — 2ab + 4—19b2.
30. a) -b” — 2a; 6) 9x” + 15 B) -b%; 1) 10m + 41; 1) 8a — 32; e) 11b — 48; ) 1;
3) —48xy; u) 21a® — 21b%; ) 2a% + 8b2.

31.-120.

32.1,5.

33.4a) 3(3a-5b); 6) m(3+n); B) 5a(b—c); T) 6a (a—4b); 1) x*(x3+1); ) Tab(4a—1);
%) 3a2(1 - 4a% + 3a%); 3) 5x2y(2x2y +5— y2).

34.a) (a+ 7)(a+b); 6) (x — 2)(x + 1); B) (m — 2n)(5 — n); r) (x — Sy)(4x + 5y).

35. a) (a — 5)% 6) (4x + 1)%; B) (4a + 5b)%; 1) (m* - 2n)2.

36.2a) (n—4)(n+4);6) (5-3a)(5+3a); 8) 9(2a—3b*)(2a+3b%); 1) (mn—1)(mn+1);
1) (3a® - 5)(3a’® + 5); e) (2 - y?)(x” + ).

37. a) 10(a — 1)(a + 1); 6) ba(a — 1)(a + 1); B) 3b(b — ¢)(b + ¢); T) —x(2x2 - 1)%
x) (a — bb)(a + 5b + 1); e) k*(k — 1)(k + 1)(m — 1).

38.a) (m—-n)(m—-n—-k); 6) (a—-2b)(1+4a-8b); B) 4x (x+ 3y%);

1) (1,46 — 1)(1 - 0,2b%); 1) 8a(a — 1); €) (9x — 5)(3 — 5x).
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39.
40.

41.

42,

43.
44.

46.

47.
48.
49.
50.

51.

52.

53.
54.
55.

56.

59.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

a) 16; 6) 11,2; B) -3; r) 60 000; 1) 33.
(a+b)a+b-rc).

a)—5; 0) 2; B) é; r) —8,25; ) HeT KopHeii; e) J11000e YnCIo.

a) 13; 6) 7%.

a) 15;6) 8,5; 8) -37,5; ) 13.

a) 0,5; 0) rr060e yucJIo.

a) %; 6) 2,25; 5) 3.
a)c+8<d+8;06)c—-1,2<d-1,2;8)-5c>-5d;r)6¢ <6d; 1)—C>—d.
a) x <-21;06) x >-20; B) x <-35.

a) JIro6oe uncio; 0) x < 2,5.

a)x>17;0)x<1,25.

7
>—— 0.
77 99

2
>-2=,
A
a) J; 6) x > 2.

5.
x<—E

37
a) -37; 5; —1,08; 6) -3; 0,75; 1%
a)b=0;6)b=9;8)b="5;1)b=—13.
a) (05 2); (75 0); 6) (05 —4,5); (18; 0).

a) BeckoHeUHO MHOTO peleHnii; 0) He UMeeT PeIllleHuil; B) OJHO pellleHe.

a) (—1; 3); 6) (4; -2).

a) (55 —2); 6) (=5; —2); B) (=2; 10); 1) (5; 4).

y=0,2x+7,4.

(-1; 1,4).

100 nuporos u 30 TopTOB.

560 Koaiit, 600 Ko6aiir.

Mo:xHo, eciiu 40 uesioBeK moenyT Ha aBToOyce, a 10 Ha sJIeKTpUUKe.
36; 0; 0,04; 1; 0,49.

a)~11; 6) 6%; 8) 35; 1) 10,5.

a)-0,03;6) 7;8) 1,1.
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74. a) 4,5; 6) —30; B) 69; 1) 11.

75.2) 2,8; 6) 40; 5) 200; 1) 18; 1) ,e)4 25; k) 12; ) 20; 1) 18.
76. a) 453; 6) —-12V6; B) 5; 1) 6; a) 39— 1243; e) 6; x) 44; 3) 4.
77.a) -24/5; 6) 11,5.

78. 1) 347; 6) 2(v6 + V2); B) 2 131‘1.
79. T3,
80.a)2;6)a—-1.

81.2) \72; 6) \7a2; ) —V3b%; 1) Vn®; m) V-c?.

82.147,5.

83. 6.

84. a) -0,25; 0; 6) -3; 3; B) 0; 18; 1) =5; 5; 1) —1; 0; e) —1; 1; =) —/3; V/3;

3) HeT KOpHeil.

85. a) —2; 8; 0) HeT KopHeii; B) 2; 5; T) %; i

86. a) -2; %; 0) HeT KOpHeil; B) —J5; J5; r) 1; 6; 1) -2; 10; e) -J3; 3.
88.a)2;9;06)-2; 7;8)-2;3;1)-3; 1; 1) —7; 3;e)—11; —5.

89. 1) 7Tx®+6x—-1=0.

91.-5,5.

92. p® + 26.

93. a) (x — 8)(x +1); 6) (x + 2)(4x + 1); B) HEBO3BMOIKHO PABJIOIKUTD.
94. a) (2x —1)(3x +1); 6) (x + 5)(1 — x).

95. a) -J6; -1;1; J6; 6)-0,5; 0,5; B) HET KOpHEIA.

96.2) —\/5; —1; 1; V53 6)—6;—4; 15 13 8) ~= */_,r) -3;2; 1) -1+/13; ) 1; 2;
M; ) —1,5; 1; 1+4F 3)2;8; 5+242.

98. ) -5; 6) 1 1B)21é

100. a) (4; 5); GyHKIIUA BO3pacTaeT Ha IPOMeXYTKe [4; +00) u yObIBaeT Ha
nmpoMexyTKe (—o°; 4]; 6) (—2; —7); GYHKIuUA BO3pacTaeT Ha IIPOMEKYTKE
(—00; —2] u y6bIBaeT Ha IPOMEKYTKe [—2; +o0); B) (0; 4); dyHKI[UA Bo3pacTaeT
Ha mpomekyTKe [0; +00) u yOobIBaeT Ha mpoMekyTKe (—°°; 0]; 1) (1; 0); byHKIIIA

BO3pacTaeT Ha IPOMeXKyTKe (—°°; 1] u yObIBaeT Ha MpoMesKyTKe [1; +20).
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101. B).

103.b=-2;c=-12.

104. 57,25.

105. a) (—o°; —-3] U [5; +o0); 6) @; B) [-1,5; 2,5]; 1) {4}; m) (-00; +o0);
e) (-12; 2); x) [-6; 6]; 8) (-°°; —=0,2) U (0; +00); m) (-o°; -0,5] U [0,5; +0);
k) (=005 —v/2 U] V25 +00).

106. 2) (-0 -2] U [9 +20); 6) | 1 12 | m) (oo 07 U [ 5 400 1y |35 2]
107. 2) [73; 7%]; 6) (=00; —21) U (1; +0).

108. (-5; 4).

109. 0.

110. a) (0; 2]; 6) (2; +°); B) (—0; —2] U [9; +o0); 1) [-0,5; 0] U {6}.
111.[-4;-3) U (2; 4].

112.{-2}.
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