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e JI. A. Azexcandposa. Anre6pa — 9. KonrposbHsie paboTsl /

ITox pexn. A. I'. MopakoBuua.

JlarHOE TOcoOue ABJIAETCA JOMOJHEHNEM K YKasaHHOMY yuebd-
HOMY KOMILJIEKTY.

CamocTofaTebHbIe paboThl cOCTaBJIEHBI COTJIACHO IIporpamMme
Kypca ajrebpsl 9-ro Kjacca ¥ NpeAycMaTPpUBAIOT HPOBEPKY 3HA-
HUi, YMEHMI ¥ HABBIKOB YYAIIHXCHA IO KaK/0i Teme B COOT-
BeTCTBUU ¢ obgsaTebHBIME peayibraramu obydenus. Heobssa-
TeqbHBIe 3aaHUSA U 3aJaHUSA [MOBBIIIEHHON CJIOXHOCTH OTMeue-
ubl 3HaYKOM *. [IpegjaraeMbie caMOCTOATENbHbIE PAOOTHI MOMKHO
HCIIO/IB30BATD JJIA TEKYIero KOHTPOJIsA 3HAHUM, YMEHHUU ¥ HaBbl-
KOB YYEHHMKOB, B KadyecTBe 00ydaromux paboT, a TakKe B HeJAx
BmﬁoPquGﬁ NpPOBEPKH 3HAHWH IIKOJbHUKOB II0 COOTBETCTBY-
0Iein reme,

Bpemsi, OTBOAUMOE Ha CAMOCTOATE/NbHBIE paboTsl, BapbUpyeTCs
or 7 no 20 MUHYT 1O YCMOTPEHHIO y4YuUTeJiss B 3aBUCUMOCTH OT
CTPYKTYPBI YPOKa, 00beMa u CIOHHOCTH 3aNaHuM, VPOBHA TOJ-
FOTOBKH y4dalUXcCH.

3aaHUA KaXKJAOro BapuaHTa NOA0OpaHBI IO BO3PACTAHMIO
CJI0KHOCTH, TIpUuYeM BapuaHThl 1 ¥ 2 HECKOJIBKO Jierde Bapuan-
TOB 3 1 4.

B mocobum npuBOAUTCA IPpUMEpHOE ILJIaHUPpOBaHME yuaebHOoTO
MaTepuajia U3 pacuyera 3 4 B HeJleJI0 C YKa3aHueM HOMEDPOB CaMo-
croarebHBIX pador (C-1 ...) mo BceM TeMaM.



14. dyugnus y = «3/.;, ee CBOWCTBa U rpadpuk 3u C-18, 19

C-20
Ronmponavhas paboma N 4 1y
NPUMEPHOE TEMATUHMECKOE NJIAHUPOBAHMUE —y
9 knacce :| ITPOTPECCHH (16 u)

TemaTnyecKoe MIaHKEPOBAHNE JAHO B COOTBETCTBUHU C Iaparpa- 15. Yucnosrie nocienosarensrocTH 44 C-21
(hamu yyebruka A. I'. Mopakosuua, I1. B. CemenoBa «Asrebpa — 9» 16. Apudmeruveckan nporpeccus ou (C-22—24
(M. : Muemosuna, 2008) us pacuera 3 4 B HeJesIoO. 17. Teomerpuueckasn mporpeccus 6u C-25, 26

. Koumpoavras paboma No 5 1y
Tema 1
HEPABEHCTBA M CUCTEMBI HEPABEHCTB (16 u) Tema 5
) JJIEMEHTBI KOMBUHATOPUKH
1. JIluneliabie U KBaJpaTHbIe HepaBEHCTBA 3ua C-1 ,
2. PannoHanbHbIe HEPABEHCTBA 5a C-2, 3 CTATHCTHKH M TEOPHH BEPOATHOCTEM (12 u)
3. MHOXecTBa M onepanuy Haj HAMHA 3a C-4 18. Kombunaropusie 3amaun 3ag C-27. 28
4. CucreMbl panuoOHAJbHBIX HEPABEHCTB 449 C-5, 6 19. Cratucrura — pusaiin UH(pOpMaLUK 3 u C-29: 30
Konumponvnaa paoma Ne I 14 20. ITpocreiitmue BeposTHOCTHEIE 3azaun 34ag (C-31, 82
21. OKcnepuUMeHTAIbHEIE NaHHBIe ’
Tema 2 U BEPOATHOCTH COOBITHIH 249 (C-83
CHUCTEMbBI YPABHEHHUM (15 u) HKonmpoxnvnaa paboma N 6 1y
5. OCHOBHbIE NOHATHS 449 C-T Hrorosoe nosropenue 17 v C-34
6. Meroabl pelnieHUss CUCTEM VPaABHEeHUM 5u C-8,9 Hmioeobas '
7. CucreMbl ypaBHeHHiII KaKk MaTeMaTHYECKHe S RRnGR paroma 1
MOJIeJIX peaJIbHBIX CHUTYalluH 5ua C-10
Konmpoavnasa paboma N 2 |
Tema 3

YUCJOBBIE ®YHRKIIUHA (25 u)

8. Onpenenenne uucnosoit dpyuxauu. ObdgacTs
onpejeneHus, obsacty 3Havenuin pyakumu 4 u  C-11

9. Cnocobbl 3agaEnd (pyHKIIAHA 29 (C-12
10. CsoiicrBa (hyHKIIMH 4 g C-13
11. YeTHble ¥ HedyeTHBIE DYHKIIAHU 3y C-14
Roumpoavnas paboma Né 3 1u
12. @yaxnuu y = x" (n € N),
HX cBoMcTBa U rpaduku 449 (C-15, 16

13. ®yakuum y = x " (n € N),
X CBOMCTBaA W rpathurm 3u C-17




"TEMA 1. HepaBeHCTBa U CUCTEMBbI HepaBeHCTB

C-1. /luHeliHble 1 KBaapaTHbIe HepaBeHCTBa

BapuaHT 1
1. PemmuTe HEpPaBeHCTBO:
a) bx + 4 < 9x — 12; o8) |x — 5| < 4;
6) x? + 4x — 21 2 0; r)3x2—x+1>0.

2
9. [Ipy KaKux 3HAYEHHAX X BRIpaXKeHue Jﬁx —-x-12 wumeeT

eMBICI?

C-1. JluHeHble 1 KBaapaTHbIE HepaBeHCTBa

TEMA 1. HepaBeHCTBa U CUCTEMbl HEPABEHCTB

C-1. JluHenHble ¥ KBaapaTHbie HepaBeHCTBa

BapuaHT 2
1. Pemmiure HepaBeHCTBO:
a) Tx — 11 > 10x — 8; oB) |x + 2| > 3;
6) x2 — 65x — 36 < 0; r)3x2-2x+1<0.

1
2. [Toy KakKuX 3HAYEHHUAX X BBIpa)keHue uMeeT
P P J3e - 13x + 12

cMmbica?

BapuaHTt 3

1. PemnuTe HepaBeHCTBO:
a)8x + 9 < —4x + 3; o) |4 — x| < 6;
6) x> — 2x — 24 2 0; r) —2x2 + 2x =7 < 0,

2. IIpu KaKUX 3HAYEHHAX X BEIpAKEHNE J —x%® - 17x — T2 wnmeer

CcMBICT?

C-1. JluHenHble N KBagpaTHbie HepaseHCTBa

BapuaHTt 4
1. PeminTe HepaBeHCTBO:
a)—6x + 7 =2 3x + 13; e8) |5 —-3x|2T;
6) —x% + 10x — 21 = 03 r) —2x2 — 3x -5 > 0.

9 -1
2. [Ipy KaKuX 3HAYEHUAX X BBIPAYKEHHE (25x% — 86) wmmeer

CMBICJI?




TEMA 1. HepaBeHCTBa M CUCTEMbl HEPABEHCTE

C-2. PauyoHanbHble HepaseHCTBa

BapuaHT 1
1. PemuTe HEepaBeHCTBO METOJOM HHTEPBAJIOB:
a)(x — 1)(x +9) =2 0;
6) —x? — 12x < 03
g) x2 — 14x + 33 < 0.

e2. [Ipy KaKux 3HAYEHUAX Iapamerpa m ypaBHEeHUE
4x* — 2mx +9=0
pMeeT JBa PasfMYHBIX KOPHA?

C-2. PaunoHanbHblie HepaBeHCcTBa

BapuaHTt 3

1. PemnTe HEPABEHCTBO METOJOM WHTEPBAJIOB:
a) (x + 5)(6 — x) = 0;
6) x> < 196;
B) 2x2 — 9x + 4 > 0.

e2. IIpu KakuX 3HAUEHUAX MapamMerpa m ypaBHEHHE
2+ 2mx+(m+2)=0
yMeeT KOPHH?

TEMA 1. HepaseHCTBa U CUCTEMbI HEPABEHCTB

C-2. PauuoHanbHbie HepaBeHCTBa

BapuaHTt 2

1. PemuTe HEepaBeHCTBO METOJAOM HWHTEPBAJIOB:
a)(x + T)(x — 5) < 0;
6) x2 — 121 =2 0O;
B) —x? + 11x + 60 = 0.

e2. Ilpu KaKuMx 3HAYEeHHUAX Mapamerpa m ypaBHEHUE
3x?—-2mx +12=0

He MMeeT KOpHeu?

C-2. PaunoHanbHbie HepaBeHCTBa

BapwaHT 4

1. PemiuTe HepaBeHCTBO METOAOM HHTepﬁanoB:
a) (x + 6)(x + 2) < 0;
0) x% 2 64x;
B)—6x2+ Tx —1<0.

¢2. Ilpy Kakux 3HAUEHUAX IIapaMeTpa m ypaBHEHHE
222+ 2mx — (m - 20)=0
uMeeT He 0oJiee OJHOTO KOpHA?



TEMA 1. HepaseHCTBa U CUCTEMbl HEPABEHCTB

C-3. PauvoHanbHble HepaBeHCTBa

BapuaHTt 1

1. PemuTe HepaBeHCTBO!:

a) (x + 3)(x — B)(x — T) < 0; g) AL '31)_(""; D <o

6) =g > O r) x(5x — 4)(x + T) < 0.

2 5 i
2. MaBecTHO, uTO f(X) = 3 _ 49’ g(x) = 0- 2 Haiigure 3Haye-

HUA TepeMeHHOU, MPH KOTOPBIX f(x) < g(x).

C-3. PaumoHanbHble HepaBeHCTBa

BapunaHTt 3

1. PemnuTe HepaBeHCTBO:

6 1
a) x(x — 2)(9 — x)(x + 4) 2 0;

B).‘Ca*—ﬁx{x_ﬁ;

6) (x +x2)£x5+ 3) > 0:

2 S

2. NaBecTHO, 4TO f(X) = = 6x+ 8 g(x) = = Haiigure

3HAUYEeHUA [epeMeHHOW, Mpu KOTOPBIX f(x) < g(x).

10

r) (x = 1)%(2x - 1)(x + 2) < 0.

TEMA 1. HepaBeHCTBa U CUCTEMbI HEPABEHCTB

C-3. PauuoHanbHbie HEepPaBeHCTBa

BapuaHTt 2
1. Pemmure HepaBeHCTBO:
(x — 2)(6 — x)
a) (x + 9)(x + 1)(x — 4) > 0; B) 31 x = 0;
6) =2 <0; r) 2%(3x — 2)(x - 8) < 0.

2. Ua3secTHO, 4TO f(X) = p=- _3_ 64’ g(x) = 64 z m b HaiignTe 3Haue-

HUS TepeMeHHOM, npu KoTopeix f(x) > g(x).

C-3. PauuoHanbHble HepaBeHCTBa

BapuaHT 4

1. Pemmure HEepaBeHCTBO:

a) (x + 4)(2 — x)(x — 5) < 0; 4 1

B)x2—4x<__x—4;

x(x+8)
OG+ax-1n <

r) (x — 2)(4x + 3)(x = 7) > 0.

5 3
2. U3BecTHO, uTO f(X) = F _Ext d g(x) = 2 Ers d Haiigure

3HAUEHHWS NepeMeHHOM, mpu KoTopbix f(x) > g(x).

11



TEMA 1. HepaBeHCcTBa U CUCTEMbI HEPABEHCTB

C-4. MHoxecTsa v onepauuu Hag HUMA

BapuaHTt 1

1. [lano muoxecrso {—10,3; —7; 0; 2,6; 3}. CocraBpTe ero moxi-
MHOIKECTBO, COCTOAINee U3 HEOTPULATEeNbHBIX HHCe.

9. MHOKeCTBO A COCTOMT M3 AeJIUTeNlel Jucia 12, a MHOXeCTBO
B — w3 genureneit uucna 18, Haianre nmepeceueHne H 00~
eMHEeHHEe JAaHHBIX MHOJMKECTB.

3. BanuiuuTe repecedyeHne 3a/laHHBIX MHOKECTB A u B, ecan
A= {x|x + 1> -2}, B = {x|10 — 2x > 0}.

C-4. MHOXecTBa U onepauun Hag HUMU

BapwaHTt 3

1. JlanO MHOKECTBO {—6,3; ——Jz—a—; -1; %; ;s 3,(2)}. 3anuInnuTe ero

MOAMHOYKeCTBO, COCTOAIIEE U3 palMOHAJbHBIX quce.

2. MHOKECTBO A COCTOUT U3 ABY3HAYHBIX YMCEJI, KPATHBIX HHCTY 12,
a MHOKecTBO B — W3 ABYSHAYHBIX YHCeJ, KPATHBIX THCIY 18.
Haiinure nepeceuenue u obbeAMHEHNE NAHHBIX MHOMKECTS.

3. 3anumnTe nNepecedyeHue 3aJaHHBIX MHOYKECTB A u B, ecin
A = {x|x — 4 > 0}, B = {x|x* — 10x + 16 < 0}.

12

TEMA 1. HepaBeHCTBa U CUCTEMbI HEPABEHCTB

C-4. MHoxecTBa 1 onepauun Hag HUMU

BapuaHTt 2

1. laso mHOKecTBO {—1,3; 0; 2; 3,8; 65 11}. CocrassTe €ro moi-
MHOKECTBO, COCTOANIee M3 HATYPAJIBHBIX YHCEJ.

2. MHOKecTBO A coctouT U3 aeauTtesneit yuncaa 30, a MHOMKeCTBO B —
uas nenureneit uucna 45. Haiimure nepecedenue u obbeauHe-
HHe JaHHBbIX MHOMeCTB.

3. BanuinuTe NepeceueHue 3aJaHHBIX MHOXKeCTB A u B, eciu
A= {x|8x + 7 < -5}, B={x]|2 - x > 2}.

C-4. MHOXecTBa 1 onepauum Hag HUMU

BapwnaHTt 4

1. JlaHO MHOKECTBO {—4,1; —\/5 + 3; 0; 2,(6); m; Jlﬁ}. 3anuunTe
ero MOAMHOMKEeCTBO, COCTOsAIee U3 UPPallMOHAJIBHBIX YMCe.

2. MHOKecTBO A COCTOUT U3 JBY3HAUHBIX UMCEJI, KPATHBIX YUCTy 29,
a MHOKecTBO B — W3 ABY3HAUYHBIX YHCEJ, KPaTHBIX 4ucay 1o.
Haiigure nepeceueHre U oObeJVHEHUE NAaHHBIX MHOYKECTB.

3. BanumuTe mepeceveHMe 3aJaHHBIX MHOXecTB A u B, eciu
A={x|x+ 8 < 0}, B={x|x*> + 6x — 16 < 0}.

13



TEMA 1. HepaBeHCcTBa U CUCTEMbl HEPABEHCTE

TEMA 1. HepaBeHCTBa U CUCTEMbI HEPABEHCTB

C-5. CucteMbl paLyoHanbHbIX HEPaBeHCTB

BapwuaHT 1
1.-Pemmure cucreMy HEepaBEHCTB:
t =520, (6t -4 > 2t + 8,
a) 4 6) ,
2t -6 2 0; t+9>3t-5

9 Pemmre ABOIIHOE HEPABEHCTBO 3 < 2X — 5 < 6.

C-5. Cucrtembl paunoHanbHbiX HEPaBEHCTB

C-5. Cuctembl paumoHanbHbiX HEPABEHCTB

BapuaHT 3

1. PemuTe cucTeMy HepaBeHCTB!:
5 - 8x < 0, : 92« — b 2 3x — 5,
2) \2x - 9 < 0; Tx - 9 < 10x + 13;

2. PenruTe BOMHOE HEPABEHCTBO -4 < L 5+ 2 < 0.

14

BapuaHTt 2
1. Pemniure cucremMy HEepPaBEHCTB!:
y+4<0, 8y — b < 6y + 3,
a) < 0)
S5y + 15 < 0; y+3 <4y -9

2. PemuTe aBOitHOEe HepaBeHCTBO —2 < 3 — 4x < 5.

C-5. Cucrembl paunoHanbHbiX HEPABEHCTB

BapuaHT 4
1. PemuuTe cucreMy HepaBeHCTB:
. —3x < 0, 6)4"7x+8:>9x+3,
2x — 4 < 0 5x — 4 < 6x + 1;

2. Pemunte nBoiiHOEe HepaBeHCTBO —1 < 6 g * £ 4




i

TEMA 1. HepaBeHCcTBa U CUCTEMbl HEPABEHCTB

C-6. CuUCTEMbI pauUMOHabHbIX HEPABEHCTB

BapwuaHTt 1
1. PemuTe cucTEMY HEepPaBeHCTB:
)rﬁx2—7x+1€0, @ "’;5:-0,
a) - .
4x - 3 < 0; x—-2>0.

2. Haiiaure o0aacTs onpejejeHuss PyHKIUHA

y=+1-x ++Jx + 3.

C-6. Cuctembl paumoHasbHbiX HEPABEHCTE

BapwaHTt 3
1. PemiuTe cucreMy HepaBeHCTB!:
522 - 23x — 10 < 0, 36-x <
a) 0)

1+ x
x2 -4 > 0 x>+ 8x <0.

2. Haiigure 06jacTh onpejeeHusA (PYHKIUHN

y=x/x2——4x+3+\[5—%x.

16

TEMA 1. HepaBeHCTBA U CUCTEMbI HEPABEHCTB

C-6. Cuctembl paumoHanbHbIX HEPaBEHCTB

BapuaHTt 2
1. Pemnure cucremMmy HepaBeHCTB:
%% + 16x + 4 > 0, =2
a) 6) 1x -6
3x < 0; Pt

2. Haitinnre obyaacTe onpejesieHUA (QYHKIIUA
y=+x+4 + 2x + 3.

C-6. Cucrembl paunoHanbHbiX HEPaBEHCTB

BapuvaHT 4
1. PemunTe cucreMy HepaBeHCTB:
: 18
4x* - 11x + 6 < 0, ¥ =S0gg
a) | B)] ¥
| % —x+2>0; _sz—lbo.

2. Haiigure obsiacTs onpeneneHnsa (PyHKIIUU

hagd | el Reiag i
y—J = +J2+1.

17



TEMA 2. CucremMmbl ypaBHEeHUN

C-7. OCHOBHbIE MOHATUSA. YpaBHEHME OKPYXHOCTU

BapuaHTt 1

1. [TocrpoiiTe rpaduK ypaBHEHHHA:

2. Hanumure ypaBHEeHHE OKPY’KHOCTH C IIeHTPOM B TOYKE (2; 0)

a) (x + 3+ (y —4)°=9;

u pazuycom 7.

6) x? + y® = 6,25.

3. Pemure rpadmyecku cucTreMy ypaBHEHHH

{(x—3)2+(y-3)2=4,

x-y=-2

C-7. OcHOBHbIE MOHATUA. YpaBHEHUE OKPYXHOCTU

BapwaHTt 3

1. [TocrpoiiTe rpapuK ypaBHEHUHA:
a) (x + 2)? + (y + 4)* = 36;

2. Hanumiure ypaBHeHUE OKPYXXHOCTH € IEHTPOM B TOYKE (2;=8),

6) x* + (y — 1) = 2,25.

ec/id OKPYKHOCTh KacaeTca ocu abcuuce.

3. PemuTe rpaduuecku CHUCTEeMYy ypaBHEHUH

18

*l

@-12+y =1,

y - (x-27° = 0.

TEMA 2. CucTteMbl ypaBHEeHUWA

C-7. OcHOBHbIE NOHATUA. YpaBHEHNE OKPYXHOCTH

BapuaHT 2

1. ITocTpoiiTe rpauk ypaBHEHHA:
a) (x — 1)+ (y — 3)* = 4; 6) x* + y* = 12,25.

2. Hanumure ypaBHeHVEe OKPYXHOCTH C IeHTpoM B Touke (0; 4)
u paguycom 10.

3. Pemmnre rpauuecKH CUCTEMY YpPaBHEHUUH

{(x +1)? + y? = 16,

x+y=38.

C-7. OCHOBHbIE NOHATUA. YpaBHEHNE OKPY>XHOCTU

BapwaHT 4

1. ITocTpoiitTe rpaduk ypaBHEHHA:
a) (x — 2)* + (y + 1)? = 25; 6) (x — 2) + y? = 20,25.

2. Hanumure ypaBHeHME OKPY)KHOCTH C IEHTPOM B TOuKe (—4; -1),
ecJId OKPYIKHOCTH KacaeTcs OCH OpAuHAT.

3. Pemure rpad@uyecKy cuCTeMy ypaBHEHHH
X+ (y-2° =4
0,5x% - 2x - y = —4.
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TEMA 2. Cucrtembl ypaBHeHU#

C-8. MeToapl peLeHns CUCTEM YPaBHEeHU

BapuaHTt 1

1. Pemure cucreMy YpPaBHEHUM METOJOM IIOACTAHOBKH:
x2 S8y =

I"'x—
a) - Y

2. Pemmure cucteMy ypaBHEHHMI MeTOAOM ajreOpam4ecKoro cJo-

KeHusd:

—_
——

xy = 6

(¥

x® + 2% = 36,
3x? - 2% = -20.

0 |

x -2y = 1.

TEMA 2. CuctemMbl ypaBHEeHWN

C-8. MeToabl pelleHna CUCTEM YpaBHEHWIA

C-8. MeToabl pewieHnss CUCTEM ypaBHEHUN

BapuaHTt 3

2. Pemiure cucreMy YpaBHEHHMM METONOM ajredOpamdeckoro CJo-

HMeHUusA:
{xy - 3y

Xy + 2y°

20

22+ y? = 20,
3x+y =2

—-24,
21.

BapuaHTt 2
1. Pemmure cucTeMy YpaBHEHMl METOAOM IOJACTAHOBKM:
x+ 2y =1, 22 + = G
a) { ’ 0) - Y
xy = -1 x -y = 4.

2. Pemure cucreMy ypaBHEHHI MeTOZOM aJjrebpamyeckoro CJo-

KEeHHUA:

(4x? - xy = 26,
4.‘,|

3x° + 3y = 2.

C-8. MeToabl peLleHrs CUCTEM YpPasHEeHUN

BapuaHTt 4

1. Pemiure cucreMy ypaBHEHUU METOJOM ITOJCTAHOBKH:

1.1_3
x+y=3 == T = &
a’{zy JRERT

y“ - xy = -1 x-y =2

2. Pemiure cucTeMy VPaBHEHME METOAOM ajiredpamuecKoro cjo-

KEHUA:
2x> + 3y° = 14,
~x* + 2y2 — R {?
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TEMA 2. Cucrembl ypaBHeHUN

C-9. MeToapl peLieHns CUCTEM ypaBHEHWUN

BapuaHTt 1

1. Pemure cucreMy ypaBHEHUII METOZOM 3aMeHBI IepeMeHHON:

xzyz"sxy=_6r
x+y =3

2. Pemure cucreMy ypaBHEHUM

r'.1¢:2~—y2=21,,
Lx—y=3'

<4

C-9. MeToabl PelleHnss CUCTEM YPaBHEHWUN

BapuaHt 3

1. Pemure cucreMy ypaBHEHMil MeTOZOM 3aMeHBI IIePeMEeHHO:

rg.(x+y)=_4,

Z e + = —3.
F (x + y)

2. Pemure cucteMy ypaBHEHUM

%+ 2xy + y° = 25,
2x +y = 1.

TEMA 2. Cuctembl ypasBHeHUN

C-9. MeToabl PELLIEHUA CUCTEM YPaBHEHWUN

BapuaHT 2

1. PemuTe cucTeMy ypPaBHEHHMH METOJOM 3aMEHBI nepeMeHHOM:

{xy +2+(x - y) = 10,

Sxy — 3+(x — y) = 11.

2. Pemmure cucTeMy ypaBHEHHM

2 - y* = -32,
x +y = 16.

C-9. MeToabl peLieHna CucTem ypaBHEHWUI

1. PemiuTe cucTeMy YPaBHEHMH METOAOM 3aMEHBI nepeMeHHOM:

2. Pemure cucreMy ypaBHEHUH

BapwvaHT 4
_x_ + g..... - 3,
e
b5x -y = 6.
;xﬂ ~ 2%y + U
x -3y = 1.



TEMA 2. CucremMmbl ypaBHEeHUN

C-10. Cucrtembl ypaBHEHUN KaKk MatemaTundeckme moaenu
peanbHbIX CUTyauun

BapunaHTt 1

1. T'unorenysa NpAMOYroJbHOTO TpeyrolbHUKAa paBHa 17 cm, a
nepumMeTp TpeyrojgbHuKa paBeH 40 cm. Haiiure KaTeTsl NpaMoO-
YTOJBHOI'O TPEYTOJbHUKA.

2. IIse Tpy6nI, paboTasi COBMECTHO, HANIOJHAIOT OaccerH 3a 4 daca.
[TepBasi Tpyba B OTAEJBHOCTH MOXKET HAIMOJHHUTH ero Ha 6 ga-
cOB ObICTpee, 4yeM BTOpasi. 3a CKOJIbLKO 4acoB 3amojHseT Oac-
ceilH mepBas TpyoOa?

C-10. Cucrembl ypaBHEHUA Kak MaTemMaTuyeckme Mmoaenu
peanbHbiX CUTyaLUA

BapunaHTt 3

1. Tunorenysa nNpAMOYIroJbHOIO TPEYIroJbHUKA paBHa 19 ¢M, a ero
naomanb H4 cm?. Haligure KaTeTsl NPAMOYIOJILHOIO TPEYIOb-
HUKA.

2. Ha nepemneuaTKy PYKONUCH NepBasg MAIIMHUCTKA 3aTpadydBaeT
BpemMeHM Ha 2 yaca Oonbine, yeMm Bropas. Paboras oxHOBpe-
MEHHO, OHM 3ATPATAT HA NepelnedaTKy pykonucu 2 4 24 MuH.
CKOJIBKO BpeMEeHHM Ha NepenedaTKy PYKONHMCH HeoOXoaumMo
KaKJI0W MAIIMHUCTKE B OTAeJbHOCTH?
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TEMA 2. CucremMmbl YypaBHEeHUN

C-10. Cucrtembl ypaBHEHUIA KaKk maremMaTuieckme mogenu
peanbHbIX CUTyauun

BapunaHTt 2

1. [lmarosayis IpAMOYroJibHUKa paBHa 26 cM, a ero mepumerp
68 cm. Haiigure cTopoHBI NPAMOYTIOJbBHUKA.

2. JIse crpouTesbHBIe Opuraabi, paborad BMecTe, MOTYT BBINOJI-
HUTH onpenesieHHy0 pabory 3a 3 auda. Ilepsaa Opurapga, pa-
fpoTasi omHA, BBINOJHHUT 3Ty pabory Ha 8 AHeu ObICTpee, YeM
BTOpad. 3a CKOJbLKO JHEH MOJKeT BBINOJHUTH paboTy mnepsas
Opmrana?

C-10. Cucrtembl ypaBHEeHU kKak maremaruyeckme moaenu
peanbHbiX cuTyauuii

BapuaHT 4

1. Inaronans npsaMoyroabHuka pasHa 30 am, a ero miomaib
432 nm?. HaliguTe CTOPOHBI MPAMOYTOJBHUKA.

2. JIBa Kcepokca, paborasi OJJHOBpEMEHHO, pacIrie4aTaioT peKJam-
able rpociekThl 3a 18 muH 40 c¢. OguH U3 HUX BBINIOJHUT BCIO
pacreyaTky Ha b MuH ObIcTpee, 4eM Jpyroi. 3a CKOJIBKO MU-
HYT KaXXJbIi KCEPOKC B OTAEJbHOCTH MOJKEeT BBIIOJHHUTH BCIO
pabory?



TEMA 3. HYucnosbie PpyHKUUMU

C-11. OnpeneneHne 4nucnoBon pyHKUUN.

ObnacTtb onpepenennsa, obnacTb 3HaYeHU GyHKUUN

BapwuaHt 1

1. Haiipure obGsacts onpeneneHusds (HyHKINAN:

e2.

a)y=x*-—3x + 4; B) Yy = 6i3x;
ﬁ)y=%.; I')y=\[x2-3x-4.
Hana pysxnusa y = f(x), rae

2x + 5, ecim -2 < x < 0,

il PR P D

a) Beramesmre: f(—2); f(0); f(1); f(3).
0) IlocrpoitTe rpadmk GyHKIHH,
B) Haiigure D(f) u E(f).

TEMA 3. Yucnosbie pyHKUUM

C-11. OnpegeneHve 4mcnoBon OyHKLNN.
O6nacTte onpenenenuns, ob6nacTs 3Ha4YEHUN PYHKLUN

—=

BapuaHr 2

1. Haitgure obsacTe onpeneneHus (DYHKIIMH:
8) i = x% = 6%; B)y=+8x +5;
6)y = 53 1)y = Vx* - 49,

e2. Jlana pyuxknusa y = f(x), rae

() —-%, ecan -4 < x < -1,
x) = 1

~X + 3, ecim -1 < x < 4.

a) Beruuciure: f(—4); f(—1); f(0); f(4).
6) IlocTrpoiiTe rpadhux GyHKITAN.
B) Haitmure D(f) n E(f).
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TEMA 3. Yucnosbie dyHKLUUMN TEMA 3. Yucnosbie QyHKUNMK

C-11. Onpenenenve 4ucnoBon QyHKUUN. J C-11. OnpeaeneHne 4ncnoson QyHKUNN.
O6nacTb onpegenexHns, 06nacTe 3Ha4eHNn GyHKUMM O6nacte oripeaeneHuns, 06nacTb 3Ha4eHUin GYHKLU
BapuaHTt 3 BapunaHT 4
1. Haiigure obsacTes onpeaenenuns GyHKIANA: 1. Haiigure obnacts onpenesieHusds (PyHKIIUH:
g 3 . P _x = 1 . - 5 . — : - L
a)y—x2+9, B)y ?ﬁ;’ a)_y x2+2., a)y \/2.‘52-1-32? 2;
- _ 9x-15 _ |x+ 4 | Y . =in _Nx+4
: ﬁ)yﬁx(:r—3)’ r) Yy v — 5" -5)!:’“‘_,‘:-( 3’ r)y = rpon -
e2. Jlana ¢pyurkuusa y = f(x), rae e2. Jlana ¢ynxnusa y = f(x), rae
(x+ 1 +1, e -3 < x <0, | |x + 2|, ecr -6 < x < 0,
f(x) = 4 flx) = {.
Jx, ecu x = 0. i g,e@mxbﬁ.
L X

. Bﬁlwcnme: ﬂ-_a); f(-l.); f(ﬂ.)-; P a) BH‘IH@HTBI [(=6); 1(—=2); 1(0); f(2).
6) ITocrpoiite rpapux PYHKIIUH. S
8) Haitnure D(f) u E(f) | 6) ITocrpoiite rpadux Gysxnum.

| ' 8) Haiizure D(f) u E(f).
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TEMA 3. Yucnosbie QyHKLUN

C-12. Cnocobbl 3agaHns pyHKLWA

BapuwaHTt 1

1. Kakoit u3 rpadpukoB, uzobpaxeHHbIX Ha PUCYHKax a) u 0), 3a-
naetr pyHruu? 3agaiiTe aTy (QYHKIUIO AHATHUTUYECKH.

a)

2. Oyaknua 3agasa dopmynoin S = 70t,

6)

rae S — nyTh (KM), ¢ — Bpems (4).

Haitnure: a) S(1); S(3); S(5);
6) t, ecim S = 140 km;
B) S, ecain t = 12 mun.

30

TEMA 3. HYucnosbie ¢pyHkLUM

C-12. Cnocobbl 3apanus pyHKUNA

BapwaHTt 2

1. Kakoii u3 rpa¢ukoB, u300pakeHHBIX HA PUCYHKax a) u 0), 3a-
naer pyaxknuio? 3aganTe 9Ty QPYHKIMAIO AaHAJTATHYECKH.

a) " 6) [

2. Pyaxuua 3agasa Gopmysoi S = a?,
rge S — maomiajak KBazapara (cm?), @ — mgauHA CTOPOHBI (CM).
Hanpure: a) S(2); S(1,5);
6) a, eciu S = 144 cm?;
B) S, ecin @ = 7 mmMm.
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TEMA 3. Yucnosbie QyHKUMN

C-12. Cnocobbl 3aaaHns QYHKUMIA

TEMA 3. Yucnosbie yHKLUN

BapuaHTt 3

1. Kakoit u3 rpadukos, n3o0paXeHHBIX HA PUCYHKax a) u 0), 3a-
naetr pysknuio? 3azaiiTe Ty QPYHKIHNIO aHAIUTHYECKH.

0)

. ®yaknusa sagana dopmyaoit m = Vep,
roe m — maceca (kr), V — obbsem (m?),
P — ILUIOTHOCTH (Kr/M?).
HaiiguTe: a) maccy m BO3AyXa B KJaCCHOW KOMHAaTe,
ecom p = 1,25 xr/m?, V = 144 m¥
6) oosem V akrToBoro saja, ecam m = 1 T;
B) p, ectu m = 0,5 T, V = 400 m®,

C-12. Cnocobbl 3agaHns QyHKUNA

BapuvaHT 4

1. Kakoii ua rpad@ukos, n300pasKkeHHbIX Ha PUCYHKax a) u 0), 3a-
naer pyHKnuw? 3azaute 3Ty QPYHKIUIO aHAJHUTHYECKH.

a)

6)

2. ®yurnusa sagasa gopmynoud F = m-a,

rae F — cuna (H), m — macca (kr),

a — ycxkopenue (M/c?).

Haiigure: a) F, ecim m = 4 xr, a = 0,2 m/c%;
6) m, eciu F = 20 H, a = 0,4 m/c?;
B) a, ecam F = 90 kH, m = 60 7.




TEMA 3. Yucnosbie PyHKLUN

C-13. CeoiuctBa pyHKUUA

BapuaHT 1

1. Ucnonb3ysa CBOMCTBA YHUCJIOBBIX HEPABEHCTB, AOKAMXHTE, UTO

bysKOUA Y

2. Haiigure Hamboapiiee W HaUMeHbIlee 3HAYEHUA (PYHKIUU

= 4x — 9 Bospacraer.

Yy = x? + 3 Ha oTpeskKe [Jﬁ, Jﬁ]

e3. Ilocrpoiite n npounraitte rpapur pyarumm y = f(x),

rae f(x) = {

3x, ecin x < 1,
x° —6x+ 8, ecm 1 < x < 4.

C-13. Ceowcrtaa dyHKUUA

BapuwaHTt 3

1. Ucnonpays cBOMCTBA YMCJIOBBIX HEPAaBEHCTB, AOKaXXUTe, 4TO

pysKIUA Y

9. Haiinure HauMeHbIlee 3HaYeHne pyHKIuM y = x* + 8x — 6.

e3. IlocrpoiiTe U mpouuUTaiTe rpadjﬁn-d)yﬁknﬁn y = f(x),

rae f(x) = {

= x*® BoapacTaer. (%

lx + 2| - 1, ecim —4 < x < 0,
Jx, ecrm 0 < x < 4.

TEMA 3. Yucnosbie pyHKUUMN

C-13. Csonctea hyHKUNNA

BapuaHt 2

1;

Hecnmonp3ys CBOMCTBA YMCIOBBIX HEPABEHCTB, JOKaKUTe, UTO
byaxmua y = —4x + 9 yObiBaer.

. Haiigure Haumbonbinee ¥ HaMMeHbIIee 3HAYECHUSA (DYHKIUN

e Ha OTpe3Ke l:-l' —l]
T x+2 pe 2° 3]

. TlocrpoiiTe 1 nmpouunraire rpaduk Gysrnuu y = f(x),

—x? — 4x, ecn -4 < x < -1,
rae f(x) =
2, ect x > —1.

C-13. Caoicrtsa PyHKUNA

BapunaHT 4

1. Ucnonb3ys CBOMCTBA YHUCJOBBIX HEPABEHCTB, NOKAXHUTE, HTO

OVHKIUA Y = -}; npu x > 0 ybniBaer.

2. Haiinure HauboJibillee 3HaYeHWe (PYHKIUU Y = -x2 4+ 4x — 3.

3. IlocTpoiiTe m npouuTaiite rpadpur Gyaxuun y = f(x),

—é,ec.mx-::ﬁ,

rae f(x) =1 *
Jx +1 -1, ecmm x > 0.




TEMA 3. Yucnosbie pyHKLUMK

C-14. HeTHble 1 HeveTHble hyHKLMK

BapuaHTt 1

1. Uccnenyiite Ha yeTHOCTH (PYHKIIHIO:
a) y = —x*+ 8x?; B) y = 2x2, x € [-4; 4).
6)y ="~ 1

2. Ha pucyHke nocrpoesna uyacTts rpaduka li)YHKl;[HH y = f(x). Ilo-
CTpOiTe BeCh rpamk, ecim M3BECTHO, 4TO ¥ = f(x) — uerHas
bysrONA.

TEMA 3. Yucnosbie pyHKUUN

C-14. YeTtHble N HeYeTHble GyHKUUN il

BapuaHT 2 |
1. UccnenyiiTe HA Y4eTHOCTH (DYHKIMIO: |
) y= ZHL, B) y = 2" - 3x + 1. |
|

1 |

6) y = [y[5 w

2. Ha pucyHke mocTpoeHa dacts rpadpuka ¢pyakuum y = f(x). Ilo-
cTpoiiTe Bech rpa)mk, ecam mM3BeCTHO, 4To y = f(x) — Heder-
HadA (PyHKIUA.




TEMA 3. Yucnoesie ¢pyHKkuum

c-14: HeTHble N HeyeTHble DYHKLUY

BapuaHt 3

1. Uccnenyiite Ha yeTHOCTH QYHKIMIO:

2. Ha pucynke nocrpoena yacTs rpapuka pysxkouu y = f(x). Haii-
nure f(—6), ecitm m3BectHo, uTO Y = f(X) — HeveTHas bysRIHA.

6) y = x° = 5x;

Tt

i

B)y = sz-;-4

TEMA 3. Yucnosbie pyHKUMU

C-14. YetHble N HeYeTHble yHKUUK

BapwaHTt 4
1. UccaenyiiTe Ha YeTHOCTH (PYHKIINIO:

6) y = x| + 8;

X
ﬂ)y=-x-2_4;

2. Ha pucyske noctpoesna gacts rpaduka Gyaruum y = f(x). Hai-
nute f(—8), ecnim m3BecTHO, uTO Y = f(x) — werHas PyHKIUMS.

B Y=%2 6x+9°

Y




TEMA 3. HYucnosbie pyHKUMM

TEMA 3. Yucnosbie PyHKUMN

C-15. OyHkuma y = x¥, ee ceonctea v rpaduk

C-15. OyHkums y = x°, ee ceoncTea n rpaduk
BapwaHr 1
1. ITocrporite rpadhuk pysrnum y = —(x — 2)%. Ilo rpadury omnpe-

JeJIATE:
a) 3HaYeHue y npu x = 3;
6) sHaueHUe x, ecau y = —8;

B) HauMeHbIllee U HaubOoJbllee 3HAYEeHUS (PYHKIUM HA OTpe3-
ke [0; 3].

. Pemuure rpaduueckn ypaBHeHHE X+ 3 = —2x.

C-15. ®DyHkuusa y = x°, ee cBoitctea u rpadpuk

BapwaHTt 3

1.

40

Ilocrpoiire rpadux pynxnum y = —(x + 1) + 2. Ilo rpadpury

onpenenauTe:

a) 3HAYEHHUe Yy Ipu X = —2;

0) aHauenue x, ecnm y = 10;

B) HaMMeHbIllee U HaunboJbllee 3HaYeHUA (DYHKIIUM Ha OTpes-
ke [—3; 0].

. Pemure rpaduyeckm ypasHenme x° = x? + 2x.

BapuaHT 2

1.

ITocrpoiiTe rpadmk pysxnuu y = x* — 2. Ilo rpadpuky omnpeje-

JuTe:

a) 3HaYeHue y nupu x = —1;

0) sHauenue x, ecau y = 6;

B) HauMeHbIlee U Haubosbiree 3HaUYeHUA (PYHKIMMA HA OTPE3-
Ke [-2; 1].

. Pemure rpadpuyeckn ypasuenue (x + 2)° = —x — 4.

C-15. DyHkuua y = X%, ee cBoicTBa U rpadpuk

BapuaHTt 4

1.

ITocrpoiiTte rpadbur pyaxuuu y = (x + 2)° — 1. Ilo rpacpury

oIpeeuTe:

a) sHaueHue y npu x = 0;

0) 3HayeHUe X, ecam y = —9;

B) HaUMeHbIIlee W HamboJbIee 3HaAYeHUA (PYHKIIUM HA OTpE3-
ke [—4; —1].

. PemmuTe rpahuuecku ypaBHeHHe —x° = x° — 2x.
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TEMA 3. HYucnosbie pyHKUUM

C-16. mv;ruxuuu y=x", (n € N), nx CBOVICTBA W rpaduku

BapunaHT 1
1. Ilocrpoiite u mpouunraiite rpaduk Gyaxmun y = x° — 1.

2. UsBectHO, 4TO f(X) = x*, g(x) = x2, TIpy KAKEX SHAUEHHAX ITe-
PEMEHHOM X BepHO paBeHCTBO f(x) = g(3x)?

C-16. Dyukumn y = x", (n € N), nx cBOINCTBA 1 rpadukm

BapuwaHt 3
1. ITocrpoiiTe u npounTaiite rpadpuk Gyaxmun y = (x + 2)*.

2. Ussecrro, uTo f(x) = —x%, g(x) = x2. Ilpu KAKUX 3HAYEHHUAX
NepeMeHHOM X BepHO paBeHCTBO f(x) + 1 = g(x — 1)?

42

TEMA 3. Yucnosbie ¢pyHKUMM

'E:16. DyHKUMM y = X", G} € N), nx ceonctea u rpadpuku

BapwuaHTt 2
1. TlocrpoiiTe m npounTaiite rpapuk pysknuu y = —x' + 6.

2. UsBectro, uTto f(x) = x%, g(x) = 9x. [Ipn KaKUX BHAYCHUAX
[IeEPEMEHHON X BepHO paBeHCTBO f(x?) — 1 = g(x* — 1)?

C-16. ®yHkuun y = x", (n € N), ux ceoncTea U rpapukn

BapunaHT 4
1. ITocrpoiite u mpounTaiire rpapur bysxuuu y = —(x — 1)°.

2. UssecTHO, uTO f(X) = x*, g(x) = Tx. Ilpn KAKUX 3HAUCHUAX IIe-
pPeMeHHOM X BepHO paBeHCTBO f(x) + 5 = g(x? — 1)?




TEMA 3. Yucnoesie dpyHKLUM

C-17. DyHKLMK y=x"(n € N), nx cmﬁcm’;u rpadpuku __j.

BapwaHT 1

Mocrpoiire rpaduk dynkmun y = (x — 2)2,
a) Haliiure HauMeHbIee u HauGO/bIIEe 3HAYCHUS byaKIIUN
Ha noJsiyuHTepBase (2; 4].
0) Kakasi u3 Touek A(5; 1) u B(5; —9) npunammexur rpaguky

9
bysxnun?

e8) Haiifure Toukm nepeceuenus rpa@uKa ZaHHONW (DYHKIIMHK
C rpapuKoM QYyHKUUHU y = x? — 4x + 4.

C-17. OyHkumm y = x, (n € N), ux CBOWUCTBA U rpadukmn

BapuaHt 3

llocTpoiiTe rpaduk pysxkuum y = (x — 1yt =4,
a) Haliture HauMeHbllee u HamboJIbIIee 3HAYCHUS byHKIUNA
Ha Jyue (—oo; 0].
0) Kakas u3 Touex A(—l; -31—2-) u B(—I; —-4%) IIPUHAIJICHKUT

rpapury GyHKmmumn?

es) Haiinzure Touku nepeceuenus rpauka JaHHON (GyHKIIAU
¢ rpadpukom pyHKIHM y = x? — 2x — 3.

\TEMA 3. “mcnossie Gymau

C-17. ®Dyuxkumm y = x, (n € N), Ux CBOICTBA 1 rpaduku

BapuaHT 2

Ilocrpoiite rpaduk Gpyuxnum y = x 2 + 3.
a) Haiinure Haumenbmmee U HAuMGOJIbIIEe 3HAYCHUS byHKI Y
Ha orpeske [1; 2].
0) Kakasa us Touek A(-%; 2—%) 5| B(Ezl-; 11) IPUHAAJIEIKNUT Ipa-

hury byarmun?

e8) Haiizure Toukm nepeceuenus rpaduka aaHHON (GYyHKIUH
¢ rpadpmKom GpyHKIUM |y = x + 3.

C-17. ®yHkumm y = x", (n € N), nx CBOICTBA U rpapukm

BapuaHT 4

llocrpoitre rpaguk pyurnuu y = (x + 1)° — 2.
a) Haiinnre HauMenbiiee u HauGOIbIIee 3HAUCHUS byHKIIM
Ha nojgyuHTepBase [—2; —1).
0) Kakas us rouex A(—3; —1-—3—1) HB(—3; ——2512-) IPUHALIEKUT
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rpaury GyHKIN?

e8) Haiinure Touku nepeceuenus rpauKa JaHHOH (QYHKIUU
C rpapuKoM pyHKIUU y = x — 1.




TEMA 3. HYucnosebie PpyHKUUM

C-1 B._ MoHsiTHE W

BapuaHT 1

1. Haligure 3HaYeHUME BhIpaKeHUA:

a) J3216—32%;; 0) 25/§+~3/8_1-3%.

2. YnpocTute BhIpasKeHue:

a) Ya?(6¥a - ¥12547);  6) (Ya + 2)(¥a® - 2¥a + 4).

C-18. MNonsitue x

BapwvaHTt 3

1. Haiigure 3HaYeHMe BLIPAIKEHUA:

a) ¥-512 + 341—7;. 0) 45 - 3625 - dg

V27

2. YupocTuTe BHIpasKeHMUe:

a) Y2x(3108x° - ¥62,52%);
6) (Ya + Y20)(¥a? - Y2ab + J_)

C-18. Monatue ¥x

TEMA 3. HYucnoebie pyHKUUM

——

BapuaHT 2
1. Haiiaiure 3HaueHMe BBHIPAKeHUA:

a) {343 -3— 6) 3¥2 + 316 —.3%-

2. YnpoctuTe BhIpajKeHHUE:

a) Yx(¥8x2 + 5Yx); 6) (¥x - 3)(¥x® + 3¥x + 9).
C-18. lMoHaTtue %/I' i
BapunaHr 4
1. Haiizure 3HaueHWe BHIPAIKEHUA:

a) -¥729 - §15; 6) ~5%4 - §256 + §—-.

2. Yupocrure BhIpAKeHHE:

a) ﬁ(ﬂ #21 a}
6) (Vx — 28y )(¥2* + 28xy + 4Y?).
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TEMA 3. Yucnosbie PyHKUUM

C-19. ®yukuns y = Yx, ee croiictea u rpaduk

TEMA 3. Yucnossie PYyHKUMN

BapuanTt 1

1. ITocrpoiite rpaduk byakuun y = Yx + 2. Ilo rpapuky Haaure:
a) sHaYeHHe (DYHKIHAH IpH 3HAY€HUU apryMeHTa, paBHOM —1:
0) sHavyenue aprymenra, eciu SHauYeHue pyHKnum pasuo 0:
B) HAUMEHbIlee ¥ HAUGOIbIIee SHa4YeHUs (PYHKIUM HA OTpes-

Ke [-1; 8];
I') peleHue HepaBeHCTBA y =2 0.

2. lana dynxmua y = f(x), rae f(x) = Y.
Pemure ypasmenue f(x — 2) = -2,

C-19. DyHkums y = ¥x, ee croiictea u rpaduk

C-19. Dyukumsa y = 13/;, ee cBoucTea u rpaduk

BapuwaHt 3

L. Ilocrpoiite rpadux dyukmun y=$Yx+2 - 1. Ilo rpapury
HauguTe:
a) 3HaYeHHue (PYHKIUN [IPH 3HaY€HUH aprymMeHTa, PaBHOM 6:
0) sHaueHme aprymenrta, eciu SHaYeHne (pyEKnum pasno —2:

Ke [—-1; 6];
I') pellleHre HepaBeHCTBA y< O .

2. lana Qpynxnus y = f(x), rze f(x) = Y.
Pemure ypaBaenue 3f(x — 1) = 2.

BapuaHTt 2

1. Hocrpoiite rpaduk dyuaxmmn y = —¥x — 1. Tlo rpauKy Haii-
AHTe:
a) 3HaYeHue DYHKIUH [IPH 3HAYEeHUM aprymMeHTa, paBHOM —7;
0) sHauenune aprymeHnTa, ecqu 3HaueHMe (PYHKIUU paBHO 2:
B) HAUMEHbIIee U HAWOOIbIIee SHaYeHUsA (PYHKIHUM HA OTpes-
ke [1; 9];
I') pellieHue HepaBeHCTBA y < 1.

2. lana dpynknua y = f(x), rae f(x) = ¥x.
Peniure ypasunenue f(x + 3) = 3.

C-19. Dyukums y = Ix, ee CBOWCTBA U rpaduk

Bapwanr 4

1. ITocrpoiire rpaduk Qyarmmn y=-3x+1 - 2. Ilo rpapury
HalguTe:
a) 3HAYeHHe (DYHKIMM TIPH 3HAYCHUM aprymeHTa, paBHOM —2;
0) srayenue aprymenTta, eciu SHauYeHue (pyHKnum pasro 0;
B) HAUMEHbIIee U HAMGONbIIee 3HAYCHMUS (PYHKOMH HA OTpes-
Ke [=72 0%
') pelleHne HepaBeHCTBA g > ==

2. Nana pyskuuns y = f(x), rae f(x) = ¥x.
Pemnre ypaBuenne 2f(x + 1) = -3,
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TEMA 3. Yucnogsie PyHKUMK

C-20. Yucnoswie PYHKLUMN (0606LeHme)

BapuanT 1

1. a) ITocrpoiite u npouuTaiiTe rpadur GyHrmmmn Yy = f(x),

X ecmmx < 0,

i | + 2,ecm x>0

®0) Ykaxkure smavenus P, OIPA KOTO
rae p € R, umeer 2 xopus.

®2. Pemnre rpaduueckn HEPaBeHCTBO —x + 3 > x2 + 1.

PBIX ypaBHeHUEe f(x) = p,

C-20. Yucnoswe byHKUMK (0606LeHne)

®0) Ykaxkure savenus P, IPH KOTO

PBIX ypaBHeHwme f(x) = p,
rZe p € R, umeer 2 xopus.

®2. Pemure rpadhuyecku HEPaBeHCTBO x? < —x? 4+ 2.

a0

TEMA 3. Yucnosbie PYyHKUMN

C-20. Yucnoswie PYHKLMM (0606LeHme)

Bapuanr 2

L. a) Ilocrpoiite u npounTaiire
I
rae f(x) = {(x + 2)

VX + 2, e x > -2,

rpapuk QyHknum y = f(x),

, €CJIN X < =2,

®0) Ykaxure sHaveHus P, IPA KOTO

PBIX ypaBHeHue f(x) = p,
rae p € R, umeer 2 kopus.

®2. Pemure rpaduyecku HEpPaBeHCTBO x? > —x2 4 9.

C-20. Hucnosbie GyHkUMK (oﬁoﬁaeme)

| -4
tre f(x) = 1 +1, econ x < 0,
-3|x - 1| + 4, ecor x = 0.

®0) Vkaxxure sHavenus P> TP KOTOp

BIX ypaBHeume f(x) = p,
rae p € R, umeer 3 KOpHA.

®2. Pemure rpaduuecku HEPAaBEHCTBO x 2 < —x3,
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TEMA 4. Nporpeccun

C-21. Yucnossie nocnenoBarenbHOCTU

TEMA 4. Mporpeccun

Bapuanr 1

1. ITo sapaunnOi Gopmysie n-ro yiena mocaeAOBATEILHOCTH (a,),
rae a, = —3n + 1, Beluucanre a,, az, Q.

2. CocraBbTe BO3MOKHYIO hopmysy n-ro umena MOCJeA0BaATeIb-

NS e . B
HOoCcTH 1: 25 35 45 B e s

3. Boruncaure epBble 4 wieHa Mocaef0BaATeNbHOCTH (y,), sagau-
HOU PEKYPPEeHTHO: y, = —2, Yo = 3Y,-1 + 2.

C-21. Yucnoswie nocnenoBaTenbHOCTU

BapuaHT 3

1. ITo samannoOix hopmysie n-ro unmena nocienoBaTesbHOCTH (a,),
rae a, = 2"+ 1, BelyucauTe a,, a., as.

2. CocraBbre BOSMOXKHYIO ()OPMYJly n-ro 4jieHa IMOCJIeJ0BATE -
HocTH 2; 5; 8; 11; 14; ... .

3. Borumciure nepsble 4 unena nocienosarensHoCcT! (Y,), 3agan-
HOW PeKYpPeHTHO: y, = —1, y, = (Y.-1 + 1)2

52

C-21. Yucnosbie nocnenoBaTenbHOCTU

BapuaHr 2
1. ITo 3azamHO# GopmMyne n-ro YjieHa MOCIETOBATENLHOCTH (a,),

6
rAe a, = .~ 7, BBIYUCIHUTE Gy, G4, U7

2. CocraBbTe BOSMOMXKHYI0 (GOPMYIY n-TO YiIeHA II0CJIeI0OBATE I b-
HOCcTH 5; 10; 15; 20; 25; ... .

3. Beruucnure nepsbie 4 uneHa nocsegoBaTenbHocTH (y,), 3anan-
HO# PeKyppeHTHO: Yy, = 5, y, = 3y,_, — 1.

C-21. Yucnosbie nocnenoBatensHOCTH

BapwaHrT 4

1. ITo 3amanHO# (hOopMyJsie n-ro uYIeHa MOC/eN0BATENbHOCTH (a,),
rae a, = n® — 2, BEIYHCJAUTE @y, A3, As.

2. CocTaBbTe BOBMOMKHYIO OPMYJIY n-ro 4IeHa ocJieJOBATEe I b-
Hoctu 0; 1; 4; 9; 16; ... .

3. Borunciure nepsble 4 4jeHa 1OCI€10BATEIbHOCTH (y,), saman-

1 2
HO¥ DEKyppeHTHO: Y, = 3, Y, = ( o ] 5
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TEMA 4. Nporpeccun

C-22. ApudpmeTtuyeckas nporpeccus

BapuaHT 1

1. lana apudpmernueckas porpeccns (a,). Beruucaure a;, ecnm
a,=-7,d=3. '

2. Haiigure nepsoiit wien apudmMeTudecKoi nporpeccuu (a,), ecin
a; = 18, d — _'3-

3. Haiigure a,, d, Az IS apU(PMETUYECKOH Mporpeccuu (a,):
10; 4; -2; ... .

C-22. Apudmetnyeckas nporpeccus

BapunaHr 3

1. lana apudmernueckas porpeccus (a,). Beiuncaure a,, ecin
al — 15, d = -6-

3. Haiinure a,, d, a., nus apu(pMeTUYeCKoil mporpeccuu (a,):
0,6; 2; 3,5;......

04

TEMA 4. Nporpeccum

C-22. Apudpmetnyeckas nporpeccus

BapuvaHt 2

1. lana apudmernueckas mporpeccus (a,). Beraucaumre Ay, €CJU
a, = 5, d= "41- 2

2. Haiinure nepsuiil 4ieH apudmMeTHyecKoi nporpeccum (a,), eciau
=4, d = 2.

3. Haiinure a,, d, as pna apudmernyeckoi nporpeccuu (a,):
=11 =i =82 ..o &

C-22. Apudmetnyeckan nporpeccus

BapuaHt 4

1. Jlana apudmernyeckas mporpeccus (a,). Beraucaure a,, eciIu
a, = "'3, = 2,5-

2. Haiinure mepBuiil ueH apudMeTHYecKoi nporpeccuu (a,), ecau
as = —60, d = 2,5,

3. Hatigure a,, d, a,s nns apudmernyecKkoii nporpeccuu (a,):
{5 2l
5 3, 3, vae

39




TEMA 4. Mporpeccun

C-23. Apudmeruveckas nporpeccus

TEMA 4. Nporpeccun

2. ﬂBJIHIOTEH An gucna A = -125 u B = 203 YIeHaMu apudme-
THYECKON IIporpeccuu (a,), ecntn q, = 3 - 2n?

e3. B apupmMeTHyecKoii nporpeccuu — 7 ; i3 +++ YKajxKuTe Homepa
TeX YJIEeHOB, 3HAYEHMs KOTOPBIX OTpHIATEIbLHEI.

C-23. ApudmeTuyeckas nporpeccus

Bapuanr 3

1. lana xo"eynas apupmMernueckas Iporpeceus (a,). Haitaure
n, ecan a, = 6,2, d = -4, a, = -29.8,

2. fABnsores au upena A=48u B=-126 WIeHaMu apupMeTn-
YeCKOM Iporpeccun (@,), ecnu a, = 2 — 8,9

®3. B apudmernueckoi IIpOrpeccun --1-; —%; -+ YEQIKUTE HOMep

TOTO 4jieHa, HAYMHAS C KOTOPOI'o Bce 4jieHkI Iporpeccun 6y-
AYT GoJbime 1.

26

C-23. Apudmetuyeckas nporpeccus

BapuaHr 2

1. lana koHeyHas apudmeTHUecKas nporpeccusa (a,). Haiigure
n,ecaua, =-3,d=2, a, =21.

2. fABnsrorea gu yuena A = 16 u B = 116 yrenamu apupmern-
4YeCKOH mporpeccuu (a,), ecau a, = 3n — 49

®3. B apudmernyeckoit nporpeccun -;14-; %; .+« YKQXKHUTE HOMEpa

TEX YJIeHOB, 3Ha4YeHUSA KOTOPBIX MOJIOXKHUTEJbhHBI.

C-23. ApudmMmertnyeckas nporpeccus

BapuaHT 4

1. Jlana KoHeuHas apudmMeTHUecKas nporpeccus (a,). Haigure

n, eCiIu a; = —-g, ad= -3—, a,= 34,5.

2. fABnsores u anena A = 99 u B = —10 wnenamm apucpmern-
4ecKou nporpeccuu (a,), ecau a, = 0,5n — 1?2

3. B apudmeruueckoi nporpeccuu -i-; %; .+« YKAXKHUTE HOMED

TOTO 4jIeHa, HAYMHAA C KOTOPOrO BCE YJIEHBI NPOTPECCUN Oy-
AyT MeHbIne —1.
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TEMA 4. Nporpeccun

C-24. Apudmetnyeckas nporpeccus

BapuaHrt 1

1. Haiinure nepBsiii uien u Pa3HOCTH apu(MeTHdecKoi mporpec-
cuu (a,), ecim aq + a; = 70, as — a, = 15.

2. Haiinure cymmy nepsuix 12 4ieHOB apu(hMeTnyecKoi nmporpec-
CHUH, 3aflaHHOM (hopmyJioit a, = 7 — 3n.

3. B apupmernueckoii nporpeccuu (a,) a; = —1,5, ag = ;31* Haii-

C-24. ApudmeTtnyeckas nporpeccus

BapuaHrt 3

1. Haiianre nepBeiii umen u PasHOCTH apu(pMeTHYeCKOH Iporpec-
cuu (a,), ecnn ag + a, = —6, Gp = a4= 1,

2. Haiigure cymmy mepsuix 11 wienon apupMeTuyecKoit nporpec-
CHM, 3ajaHHOM dopmynoi a, = —1,5n + 8,5,

3. B apudmernueckoii nporpeccuu (a,) a,, = 8, a;, = —2. Haii-
AUTE Gy U Az + Q.

o8

TEMA 4. MNporpeccun

C-24. ApudmeTtnueckan nporpeccust

BapuwaHt 2

1. Haiifure nepssiil 4jleH ¥ pasHOCTh apudMeTHYecKol mporpec-
cuu (a,), ecnu a; + a; = —8, ag — a; = —6.

2. Haiizure cymmy nepBoix 14 ujneHOB apudMeTHUeCKO nporpec-
CUH, 3aJjlaHHON (hopmyJioit a, = 6n — 4.

3. B apudmernueckoii nporpeccuu (a,) a, = 2% , a5 = —1,8. Hau-
auTe ag + ag.

C-24. Apudmertuyeckas nporpeccus

BapuaHTt 4

1. Haiiqure mepBhiii 4iIeH ¥ pasHOCTh apu(MeTHUEeCKOH mporpec-
cuu (a,), ecan ag — a; = =5, a,p + a, = —46.
2. Haiigure cymmy nmepBbIX 24 4ieHOB apudMeTHUECKOH mporpec-

CHUH, 3aJjaHHOU (hopmyJiON a, = %n =3 %

3. B apudmernueckoii nporpeccuu (a,) a,, = -7, a5 = —1. Haii-
AUTE Q5 U A7 + Asg.
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TEMA 4. Mporpeccun

C-25. I eoMeTpuyeckas nporpeccus

TPHYECKOM mporpeccun (6,), ¥ roro-

3 «. ? Ecau na

» TO YKaskure ero momep.

25. Ik eoMeTpuyeckas nporpeccus

Bapuanr 3

1. Haiigure b,
poi bg

H g WA reomerpudeckoii n
3, bg = 9

porpeccuu (b,), y xoro-

TEMA 4. MNporpeccun

C-25. leomerpuueckas nporpeccus

Bapuanrt 2

1. Haiigure b, u ¢ ans FeoMeTpuieckon nporpeccuu (b,), y Koto-
pOf{ ba = “'6, b4 = 12.

2. Haiinure cegpmoit uien reoMerpu4eckoi nporpeccuu (b,), ecin

b|=2,q=_§'-

1
3. ABnserca sm yncmo A = 81 "IEHOM reoMeTpHUYecKoit mporpec-

cun 3; 1; ... ? Ecnum na, to YKaxure ero Homep.

C-25. leometpuyeckas nporpeccus

BapuaHr 4

1. Haiigure b, u ¢ NS TeOMeTPUYeCKO Iiporpeccuwu (b,), v xKoro-
pﬁﬁ b'..; — 1, b5‘= "'2-

2. Haiinure neBaTsIi wien reomeTpuueckoi nporpeccuu (b,), ecan

bl—_-%,q="2-

3. fBnaercs mu wucno A = 243 “JIEHOM TeOMeTPUYecKoil mporpec-
CUH 3] 1; ... ?2 Eenu gma, To YKajKuTe ero Homep.
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TEMA 4. Mporpeccuu -' TEMA 4. lNporpeccun

C-26. leomertpuueckas nporpeccus C-26. leomeTpuyeckas nporpeccus

BapuaHr 1 BapuaHt 2
1. laua PeOMeTpuYecKas mporpeccus (b,). Haitaure by, q, Sq, 1. Jlara reomerpuueckas nporpeccus (b,). Haiigure b,, q, Ss,
_ 4 3
ecau b, = o3-7 * eciau b, = g2n °
2. Haiinure takue SHAYEHHUA NEePeMeHHOH X, npu KOTOPBIX YHCIa 2. Haiinure Takue 3HAYeHHS HepeMeHHOI X, IPHA KOTOPBIX YHCJIa
-20, 2x, -5 obpasyior TEOMETPUYECKYIO IIPOrpeccuio. 4, x/2 , 8 obpaayior FeOMETPUYECKYIO IIPOrPECCHIO.
e3. Jlana FéoMeTpuyeckas mporpecens 32: 16; ... Haiingure cCyM- 1. 3 &
MYy YJI€HOB IIpOrpeccuy c 1eTBEPTOTO MO CeALMOI BKITIOUH- ®3. [lana reomerpuueckas [Iporpeccus E; -3-; ... Haiigure cymmy
TEJbHO. YJIEHOB IIPOIPECCHHU C TPETHErO M0 IECTOH BKIIOYUTENLHO.
C-26. leometpuyeckas nporpeccus C-26. leomeTpuyeckas nporpeccus
Bapuanr 3

BapuaHT 4

1. Tana reomerpuueckas porpeccusn (b,). Haitgure b,, gy St

1. [lana reomeTpuueckas mporpeccus (b,). Haiigure b,, q, S,,
ecan b, = 0,5 . 272

-2
ecaum b, = %—- ‘
2. Haiinure rakue SHAYEHUSA NIePeMeHHOH ¢, mpu KOTOPBIX YHCIA "

t+86, 3 Vt, t - 6 obpasyior T€OMETPHYeCKYIO0 IporpeccHio. 2. Haiijure Takvue sHAYeHHs mepeMeHHOM f, IPU KOTOPBIX YucIa

t— D, 2 Jﬁ_t , t + 5 obpasyior reOMeTPUYECKYIO0 IIPOIPECCHIO.

e3. CymMma mepBBIX YeThIpeX YJIeHOB reOMeTPUYEeCKOM MPOrpeccuu
(b,) paBHa 5, 3HAMeHaTeNb TPOTpPECCUM paBeH 2. Haligure b,
H CyYMMY YJIEHOB IPOT'PECCUM C TPEThEro 1o BOCBMOI BKJIIO-
YUTENbHO.

HUTEJNBbHO,
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TEMA 5, ANeMeHTbI xouﬁuﬂampum, cTatTuMcTuku
W Teopum BeposiTHoCTU

C-27. KoM6uHaTopHble 3anayu

TEMA 5. 3nemeHTsi KOMOMHaTOPUKKM, CTaTUCTUKK
U Teopuu BeposiTHOCTH

Bapuanr 1

1. Ha ypoke pUCOBaHUSA IIEPBOKJIACCHUKY Hamo PacKpacurs nps-
MOYTOJIbHUK, TPEYTrOJbHUK H KPYr B OnMH U3 yeThipex I{BETOB:
KEJITHIH, CHHUIA, KPACHBIN WM 3ejieHbri Tak, 4To0bI Bce (hu-
I'YPBI OBLTM pazHOro I[BeTa.

a) Ckoapko CyLecTByeT cnocobor PacKpamuBanusg?

6) Cronbko CyLiecTByeT crmnocobos PaCKpallMBaHUA, IPH KOTO-
PBIX KDyr Oyaer sesennrv?

2. U3 naru oudp 2, 3, 5, 7, 8 COCTaBUJIN BCE BOBMOMCHLIE Bapu-
AHTBI IBY3HAYHBIX uuce, CkosbKo Takux BAPDHAHTOB cyect-
ByeT? CKOMBKO IDH 3TOM IOJyunTCSH HHACeJ, KpaTHBIX 372

C-27. Kom6uHatopHbie 3anayun

1. Kape ObICTPOTO nuTAHEs HPperiaraer mocerurensm MEeHIO,
B KOTOpOM ABa Buja camaros: OBOLHOH M MSCHOIA, TPH Buma
HAIIUTKOB: waif, Kohe n COK, YeThIpe BUAA MUPOIKKOR: C TBOpoO-
oM, KeMoMm, mMsacom U rpubamu, Komnurexkenprii 3aBTpAakK

COCTOMUT mu3 OOdHOIO caJjiara, OOHOTO BHU1a HalmuTKa u OOHOIO
MAPOMKKA.

C-27. KomM6uHatopHble 3apayu

BapuaHr 2

1. Yuenuk na YPOK€ Tpyna BeIpe3aeT M3 IBeTHOI Oymaru 3Bes-
AOYKY, KBajapaT u Kpyr. Y Hero umeercs IIATH JINCTOB OGymMaru
PA3HOTO 1BeTa: JKeJNThIH, 3ejeHblii, KPacHbIN, CHHUHN U (uoe-
TOBBIH. YUYeHUK 3amyman CACTIaTh BCe (DUTYpHI pa3HOro msera,
HO IIpH 3TOM 3Be3JOYKa NOJKHA GBITEH HeIIpeMeHHO KpacHOii
WU CHHEeH.

a) Ckoabko CyImecTByer crocoboB BhIpe3aHus (bHuryp saganebM
obpazom?

0) Cxkonbko npm srom CII0co00B, IIPU KOTOPBIX Kpyr ¢guonero-
BBI ?

2. 3 yernipex nudp 1, 4, 5, 8 cocraBuan Bee BO3MOMHEIe Bapu-
AHTBI TPEX3HAYHBIX uncesi. CKOIBKO CYIIeCTBYeT TaKHUX Bapu-
aHToB? CKOJIBKO mpH aToMm MOJIYYIUTCA YMCes, KpaTHBIX 5?

C-27. KombuHaTopHsie 3apayu

BapuaHT 4

1. lns npurorosaenus KOKTEeHJISA 32 OCHOBY MOKHO B3SITE MOJIO-
RO HJIH COK, MODOKEHOe MOXKHO NOGABHUTE CIIMBOYHOE, IIOKO-
ajHoe, KMyOHuYHOe, (hUCTanIKOBOe MIH BaHWUJIbHOE, & CBepxy
YKPacurhb MIOKOJIALHOM KPOLIKOM, opexaMM HJIu AroJaMu.

a) CkosnbKo cymecrsyer PELENTOB NPUTOTOBICHUA KOKTEIIs 13
JAAHHBIX MHTDEeLUEeHTOR?

6) Crosbko npu arom BUJIOB KOKTEWUJIA, B KOTOPBIX IIOKOJIag-
HO€ MOpPOKeHOe He coYeTaeTcsi ¢ HIOKOJIATHOM KPOUIKOH?

2. U3 yerbIpex nugp 2, 3, 6, 0 cocraBuin Bee BO3MOX<HbBIe Bapu-
AHTBI TPEX3HAYHBLIX Yucesa. CKOIBKO CYIIEeCTByeT TAKUX Bapu-
aHTOB? CKOJIBKO mpM sToMm HOJyYNTCA YHCeN, KpaTHbIX 209?
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TEMA 5. SnemMeHTbI KOMOUHaTOpUKKM, cTaTuCTUKM TEMA 5. 3nemenTts KOMOuHaTOpuKm,
W Teopuu BeposTHOCTHU

W Teopuum BeposiTHOCTH

CTaTncTukmn

C-28. ®akropuan

C-28. dakropuan

Bapuanr 1 Bapuwanr 2
1. Beraucoure: 1. Brerauciure:
20! 4]
a) 6! + ! 0) 161 41° a) 7! - ol; $

%) 201 41"

| (n + 1! . (n + 1)!
2. Coxparure apo6n (n =Dl 2. Cokparture apo6s TEER

3. Pemnre ypasnenue (2n - 3)! = 23(2n - 4)!, ecniu n € N,

3. Pemure ypasuenue (3n — 4)! = 20(3n - o), ecniu n € N.

C-28. dakropuan

C-28. dakropuan

Bapuanr 3 BapuaHT 4
1. Beruuciure: 1. Beiyuciure:
20! 15!
a) (6! + 7! : 5! 6) 151 51" a) (8! - 6!) : 330: 6) o1 31"

n(n — 1)!
2. Cokparure apobn mTor

(n + 1)!
2. CoxpaTture apo6n n(n = 21"

3. Pemnre ypasuenue (n+ 1) =12(n - 1), ectu n € N )

3. Pemure ypaBuenue (n + 2)! = 42n!, ecniu n € N,
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TEMA 5. 3nemeHTs KOMOMHaTOPMKK, CTaTUCTUKK
U TEeOpuu BEepoAITHOCTH

C-29. Cratucruka — AU3ainH nHpopmaumn

Bapuanr 1

Ha copesnoBanuu mno (urypaomy karanuio CIIOPTCMEHBI 3a Hpo-
H3BOJIBHYIO IPOrpaMMy TMOJYYUIH caepyrommue Oannsr: 4,8; 4,6:
4,1; 4,6; 4,5; 4,3; 4,6; 4,5; 4,5; 4,3.

a) CocraBpre Tabnuny pacnpenenrenus HaHHBIX.

0) Haiigure 00'beM, KpaTHOCTH HacToTy u3MepeHus,

C-29. Cratnctuka — An3ainH nHdopmaumm

BapuaHt 3

Ha copesnoBanmum mo (purypromy karanmio CIIOPTCMEHBI 3a 1po-

M3BOJIBHYIO NPOrpaMMy HMOJIYYMIIH caenyomue Gasasi: 5,9; 5,9:
92,75 6,0; 5,8; 5,9:; 2,8; 5,7; 5,8; 5,9.

a) Cocraspre TabJIMIy pacnpenesenms HaHHBIX,
6) Haitnure 00beM, KpaTHOCTEL u JacCTOTy M3MEepeHHsH.
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TEMA 5. 3nemeHnTs KOMOMHaTOPUKN, CTaTUCTUKU
U TEOpUN BEepPOSTHOCTHU

C-29. Cratuctuka — ausaii UHPOpPMaL MK

BapuaHt 2

Ha copesnoBanuu no (buryprOMy KaTaHuio CIOPTCMEHHBI 3a Mpo-
H3BOJIBHYIO MPOrpaMMy IOJIYY TN crenyiomme Gannsi: 4,2; 4,1;
4,0; 4,0; 4,2; 4,3; 4,0; 4,0; 4,1; 4,0.

a) CocraBbre Tabaumy pacupenejieEua JaHHBIX.

0) Haiinure o6bem, kpaTHOoCTS U YacToOTy U3MEepeHus,

C-29. Cratucruka — amzaiix nHPoOpMauun

2,7; 5,65 5,6; 5,5: 2,9; 5,4; 5,7; 5,5.
a) CocrasbTe Tabruny pacnpemesenus NMaHHBIX.
0) Haiinute o6beM, KparHOCTE H 4acTOTy U3MEepeHUs .

69




TEMA 5. 3nemenTsi KOMOMHaTOpuku,
U TEOpUU BEPOATHOCTMU

CTaTUCTUKK

TEMA 5. 3nemeHTtsi KOMOMHATOPUKKN, CTAaTUCTUKU

U Teopuu BEpPOSITHOCTHU

C-30. Cratucrtuka — ausaii NHpOPMaLmK

Bapuanra

7]18[9]10[11
2/4[3[3]s

5 '
Kparaoers | 2

Bapwuant 2

Tabnuna pacnpegenenus BBIOODKH CyMMBI 0aJlIOB TIOC/Ie YeThi-
PEX BCTYNUTEJbHBIX 3K3aMEHOB UMEET BHI:

12

Bapuanra

2

ITo nanaBIM TabJIUIBI;
4) COCTaBbTe MHOI'O
0) onpexenure mox

YI'OJILHUK DpacnpefesieHUs KpaTHOCTeik:
Y, PpasMax " cpejHee 3HaueHMHe.

| Cymma
12113 (14 (15|16 | 17|18 |19 20
Kparnoers o Lde F 1F12 104 9 | 6| 3|2 o4

C-30. Cratucruka — An3anH nHdopmauymm

ITo nanabIM Tabaurum:

a) COCTaBbTE MHOTOVIOJLHUK paciipefieJIeHuss KpaTHOCTel
6) onmpenenuTe Mony, pasmax u CpeiHee 3HAYEHUe.

BapuaHTt 3

Tabauua pacnpenenenus BBIOOPKH
HOB HMe€eT BHU.I:

C-30. Cratuctuka — An3anH nHdopmaumm

LIE€H Ha xned B paxe marasu-

Bapuanra

BapuaHr 4

Tabmuua pacnpepenenus BBIOODKM ydalmuxcsa HAYANBHON IIKO-
JBL IO rofam poxxaeHus Ha 2007/2008 yuebHbrii roj, UMeeT BUI:

7.9]8,3[8,

5189 CymmMma

KparHocTs 1 6

9 |10

Bapuanra

10
3

ITo nanEBIM TabMIUIBI:
a) cocTaBbTe MHOT'OYTOJIBHUK
0) onpeneauTe MoAay,

paclpeieIeHus KpaTHOCTed;
pasMax M cpeaHee 3HaUeHWUe.

| 1994 /1995/1996| 1997]1998]1999] 2000[2001| Y™
Mparrocrs| 10 | 20 [ 35 [ 30 | 25 | 24 | 30 | 26 | 200 |

[lo nasHBIM TaGaENEL:

a) COCTaBbTE MHOTOYIOJBHUK pacnpesnenesus KpaTHOCTeI;
0) onpenenure mony, pasmax m CpeiHee 3HaAYEHMe.
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TEMA 5. 3nemenTs KOMOuHaTopukn, CTaTUCTUKH
W Teopuum BeposiTHOCTU

TEMA 5. 3nemenTtsi KOMOMHaTOPUKN, cTaTUCTUKK
W Teopuu BeposiTHOCTH

C-31. Mpocreiiwmne BEPOATHOCTHLIE 3anaym

C-31. Mpocreiiwme BEPOATHOCTHLIE 3anayu

Bapuanr 3

HOTKOJIBI IJIA TIPONOIIKEeHUS obpasoBanus BeIOpasu caexayommme
npothum obyuenus: 7 H€JIOBEK — wopuanveckuii, 12 YEeJIOBEK —
9KOHOMUYECKNA, 6 yesoBex — MaremMaTudecknit u 10 yenopex —
r'ymanurapasiii. Kakosa BEPOATHOCTH TOTrO, YToO CAYYamHO
BCTPETUBINUICA BBINTYCKHUK 9TOro Kjacca BeIGpa MaTeMaru-

HeCKHH npohuns obyuyenns?

2. YueHnuky Hano 6nuto BRIVUMTH K 3auery 32 Bonpoca. Ox BBIY-
Ui 24 Bompoca, a 8 — ge yenen. Ha 3avere og BBITATUBAET
ABa Ouneruka us 32 mo OMHOMY BONIPOCY B KaskaoM. Kakosa
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BapwaHt 2

1. B xopobke nmexar merckme KyOuku: 4 — kenrtoro IBeTa,
7 — KpacHOro nsera u 9 — seieHoro. He ruisigs BeiaumaeTcs
onuH Ky6uk. Kakosa BeposTHOCTE TOI'0, 4TO KYyOMK OKakercs
MKeJIThIM ?

2. B Kopobxe «Accoptu» sexkar 25 HEPa3INYUMBIX 10 BUAY MI10-
KOJTaanbIX KoH(eT, u3 Koropux 15 HITYK CO CIMBOYHOH HA-
YHHKOU ¥ 10 mryx — ¢ (bpyKTOBOIi. Bri6upaiorcs Hayrajg ase
KoH(erbl. KakoBa BeposTHOCTE TOro, 94To obe KoHpers OKa-
AYTCA CO COMBOYHOM HAYMHKON?

———

C-31. Mpocreiwne BEPOATHOCTHLIE 3anayu

BapuaHr 4

1. Yuamumes neBsiTix RJIACCOB 1A CoAYM OZHOIO M3 HK3aAMEHOB
10 BBIOODPY OBLIM TIPeNIOMKEeHb] CAenymomme npeaMeTsl: JuTe-
paTypa, reomerpus, pusnka, 6uosorus u WHOCTPaHHBIN A3BIK.
B pesyabrare yualnuecs pacnpenenuauch CaeAyomum obpa-
S0M: JIMTepaTypy Beibpasu 12 1€JIOBEK, reoMmeTpuio — 9 yejo-
BeK, puU3uKy — 6 1eJI0BEeK, Obuosoruio — 7 yesoBex m HHOCT-
PaHHBIA SA3BIK — 15 yYenogex. KakoBa BeposTHOCTS TOT'0, YTO
CIYy49aiiHO BBIODAHHBIH VueHHK CAaeT reoMeTpuio?

POCOB Ha TeMy «Y4JeHbIe-MaTeMaTHKH» ¥ 8 BOIIPOCOB Ha Temy
«ITO WHTEPEeCcHO». Y4yacTHUK BUKTOPDHHBI BBITATUBAET IO Of-
HOMY nBa bunernka us 24. Kakosa BEPOATHOCTH TOT'0, YTO BOII-
POCBI OKAXKYTCA Ha pasHBIe TeMbl?
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TEMA 5. 3nemenTs KOMOBUHATOPUKM, CTaTUCTUKW
M Teopmm BEepPoOATHOCTH

C-32. Mpocreimune BEPOATHOCTHbIE 33134y

TEMA 5. 3nemeHTsl KOMOUHATOPUKN, CTAaTUCTUKK
U TeOpUM BEpOSITHOCTHU

C-32. lMpocreiilwme BeposSTHOCTHLIE 3agaum

BapuaHT 1

1. Cryuaitasim obpasom BrIGupawT O1HO M3 PelIeHuil HepaBeH-
crBa —1 < 2x + 3 < 9. Kakosa BEPOATHOCTE TOI'O, YTO OHO VIOB-
JIETBOPSAET HEepaBeHCTBY x > ()?

2. Cepenunpl CTOPOH NPAMOYTONBHUKA ABIAIOTCS BePIIMHaAMM
pomba. Kakosa BeposaTHOCTS TOro, 4To Hayra/ BelOpaHHAS TOY-

Ka IIPAMOYIOJIBHUKA OKaXKeTCs BHYTPpH pomba, eciu CTOpPoHBI
IPAMOYTronbHUKA paBHBEI 6 ¢cM u 8 cm?

C-32. Mpocreiume BEPOATHOCTHbLIE 3ana4yun

Bapuant 3

1. Cayuaiineim o0pasom BeIGUpaioT OJHO M3 pelIeHWii HepaBeH-

crBa x° + 8x < 9. Kakosa BeposiTHoCTS, TOT'0, YTO OHO YAOBJIET-
BOPAET HepPaBeHCTBY |x| > 67?

2. Cepenunspl CTOPOH NPAMOYTOJNBHUKA, PABHBIX 6 oM 1 8 cM, sIB-
JIAIOTCA BepIuHaMmu pomba. Kakosa BEPOATHOCTH TOro, 4To

OAHOTO W3 TPEYrOJbHUKOB, OTCEKAEMEIX pombGom?
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BapuaHTt 2

1. CryvaiiusiM o6paszom BBEIOMPAIOT OJHO M3 pemreHwii HepaBeH-
ctBa =7 < 3x + 2 < 20. Kakosa BEPOATHOCTHL TOI'O, YTO OHO
YAOBJIETBOPAET HepaBeHCTBY x < (?

2. Cepenunnl cropon pomba ABIAIOTCA BepIIMHAMH IPAMOYTOJIb-
HUKa. Kakosa BeposaTHOCTH TOTO, UTO HayraJ BeIOpaHHas TOY-

Ka poMbda OKaxkeTcs BHYTpH HOPAMOYTrOJIbHUKA, €CJH JUaroHa-
a1 pomba paBubl 12 v u 16 cm?

C-32. Mpocreiiwme BEPOATHOCTHbIE 3anayun

Bapuanr 4

1. CnyuaitasiM o6pasom BBIOMPAOT OZHO M3 perieHHi HepaBeH-
cTBa x* — 5x < 24. Kakoga BEPOATHOCTH TOI'0, YTO OHO VIOB-
JIETBOPSIET HepaBeHCTBY |x| < 47

2. CepennHBI CTOPOH poMBa ABIAIOTCS BePIINHAMH IPAMOYTONb-
HuKa. KakoBa BeposTHOCTD TOro, 4TO Hayraz BeIOpaHHAsS TOu-
Ka poMm0a oka)kercs BHYTPH OJHOI'O M3 TPEYroJILHUKOB, OTCEe-
RAEMBIX IIDAMOYTOJIBHUKOM OT POM0A, €CJH IHArOHAIM pomba
paBHEI 12 ¢cm 1 16 cm?
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TEMA 5. ANeMeHTbI mmﬁuﬂampum, CTaTUCTUKN
U Teopum BepositHocTu

1. ITo crartueruke CIKE€THeBHBIX Npogask B OAHOM M3 cynepmapke-
TOB NPOLEHT YeKkoB co CKHAKOR cocrasiuser 15Y% . B reyenne
AHA CynmepMapKeT moceTwio 2055 4gesoBexk. Cronsko wenopexr
nOpubausuTesHO HOJIYYHIHN CKUAKY?

B3om1o 140 cemgn?

C-33. SKCHBDMMGHTEIHI::HH& AaHHbIE N BEPOATHOCTU COBbITUI

Bapuant 3
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TEMA 5. 3nemenTn KOMﬁHHaTDpHKH, CTaTUCTUKN
W Teopum BeposTHocTy

C-33. SKCNepPUMEHTabHbIe AdHHbIE N BEPOATHOCTU COBLITMIA

BapuaHr 2

1. ITo crarucruke €HETHEBHBIX IIPOJAK B OZHOM M3 COUMAIBHEIX
MarasuHOB Y€KH CO CKUIKOI CocTasysAOT 48% B nens. Croabko
HEJIOBeK npubimsurenbuo locemaer marasun, eciam g IeHb
HCCIeIOBaHUA CKUAKY noaxyunnu 1446 yenopex?

B cpennem Ha 30 %, npu srom H€Ha HA npuHTEpHI GBIIA CHY-
KeHa Ha 12% or CPEJHETO CHM)KEeHUS 1eH Ha BCIO OpPI'TeXHUKY.,

ROTOYHBIX Te€XHOJIOTUI paBHA 0,0015. Croabko Ka4YeCTBEeHHEBIX

M3Mes M BBINyCKaeT IpeAnpusaTne, ecau yueso OpaxoBaHHBIX
U3JeJuii 3a HCCIeyeMblil ieproa 6awro0 paBHO 27?
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UToroeoe noeropeHue MTorosoe noBropeHue

C'34- 6'34-.
BapunaHTt 1 BapuaHr 2
1. Haiiaure obnacts onpenenenns (GpyHKIAHN 1. Haiigure obnacts onpesenenus GpyHKIUAM

78

. Pemiure cucremy ypaBHeHMH

. llocTpoiite rpadpux Gpyaxuun y = (x + 1)3. Haitaure xoopauna-

. HerBepThiil uneH apudMeTHUeCcKOW mporpeccuu paseH 9, a

y=+-2 +bx+ 24.

- 1
v= V% + 2 - 35

2. Pemure cucreMy ypaBHeHWUi
8x - 38y =1,
(x + 2y)(8x — 3y) = 12,

3x + Ty = 1,
(x - 3y)Bx + Ty) = 11.

1

Thl TOYEK IlepecevyeHus rpapmrKa JaHHOU (GyHKOHH ¢ rpadu- 3. IMocTpoiite rpadux byHKIUN Yy = % Haiigure xoopaumrarTh

KOM QYHKIUU y = 4x + 4.
TOYEK IiepeceyeHus rpaduka naHHOM QYyHKOUHM ¢ rpadurom

» byHKOUM y = —2x.
BOCbMOM paBeH —7. Haliiure cymMMy nepBbIX BOCHMM YJICHOB

IPOTPECCHH. 4. Illecroii unen apudmMernueckoii mporpeccun pased 11, a ise-

HaanaTeii pased —19. Haiigure cymMMy mepBbIx ABeHaAaTH
YJIEHOB IIPOI'PECCHUH.
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UToroeoe nosropexue UToroeoe nosropexne

C-34. | C-34.
BapuaHt 3 BapunaHT 4
1. Haiigure obnacts onpesenenus pyEKknun 1. Haiigure obnacte onpenenenus GpyHKIuM
_ N2 +2x-15 — |2 -5x—14
y x-5 = 2-x
2. Pemure cucremy ypaBHeHui 2. Penmute cucremy ypaBHeHMii
xy = 12, X+ 2xy +y = -138,
2x + 2y — xy = 2, xy = —6.

. llocrpoiite rpadpur dbysrnum y = 4x2 — 2. Haiiagure Koopam-

. Haiigure uucino uneno apupmernueckoii [Iporpeccuu, ecju

3. ITocTpoiite rpadpur GyaxmIM y=3x + 1. Haiigure xoopau-
HAaTbl TOUEK nepeceueHUd rpapuka gasHON QyHKIUM ¢ rpadmu-

KOM byHKIuH y = 3x2 — 1 HATBHI TOYEK IepeceyeHus rpapuka JanHON HYyHKOUHU C rpagu-

KOM (DYyHKIUHU Yy = R L

nepBBlil ee 4jeH paBeH 33, pasHOCTH paBHA ~-7, a cymma
paBHa 45. 4. Haiiiure umcso 4aeHoB apu@pMeTH4ecKoi IpPOrpeccum, ecsau
NepBBIA ee 4JeH paBeH 53, pasHOCTH paBHa —8, a cyMma

paBHa 14.
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