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Mpegucnosue

Jlansoe nocofue ABAAETCA JOLOJHEHHEM K yUeOHHRY.

CamocroaTensARIe PabOTH COCTABJEHR!I COMIACHO IporpaMme
Kypca ajare6psl 9-ro Raacca 1 OpeAyCMaTPHUBAIOT IPOBEPKY SHAHHIA,
YMEAHI H HABWKOB YJAIIUXCA O KAXKIOH TeMe B COOTBETCTBHH C
obAzaTebHBIMA peaynbTaTaMu o6yuenus. Heo(asarensHsle 3aga-
HUA H 38K8HUA NOBLIMEHHON CA0MKHOCTH OTMEYEHREl 3HAYKOM e,
IIpegnaraeMeie caMOCTOATENbHEIE PAGOTH MOMKHO HCIONB3OBATH
ANd TEeKyImero KOHTPOAS 3HaHnl, yMeHME M HABLIKOB YVUeHHKOB,
B KauecTBe oOyualomux paboT, & TAK}Ke B IENAX BRIGOPOYHON
OPOBepKH 3HAHHH IMKOJBLHHKOB O COOTBETCTBYIOIER TeMe.

Bpems, oTBOAHMOE HA CAMOCTOSATEJBHBIE pPal0OThI, BAPBUPYET-
ca oT 7 zo 20 MHH IO YCMOTPEHHMIO YUHTEJS B 3aBUCHMOCTH OT
CTPYKTYDBI YDOKA, 00BEMa H CIOMHOCTH 3aAaHHN, YDOBHA OOATO-
TOBKH YYAIHXCH.

SafaHUA KAXKAOTO BAPHMAHTA NOOACOPAHEI IO BO3PACTAHHIO
CAOIHOCTH, NIPHYIEM BADHAHRTH 1 B 2 HECKOJABKO Jierde BapHaH-
ToB 3 W 4.

B nocofun OpMBOAUTCA LPUMEpPHOe IIAHMPOBAHHE YueGHOTO
MaTepHaia B3 Ppacuéra 3 4 B HeZeIO C YKA3AHHEM HOMEPOB CAMO-
croaTeabHEX pabor (C-1 ..) mo BceM Temam,



NMPUMEPHOE TEMATUYECKOE NJIAHUPOBAHUE

M.

9 xnace

TemaTHYecKoe IIAHKPOBAHAES JAHO B COOTBETCTBAM ¢ Aparpa-
davu yueOumpea A. I'. Mopgroswua, I1. B. CemenoBa <Anredpa-9»

: MHeMO3HHA) 13 pacyéTa 3 4 B HeAeMO.

Ilorropenue Kypca aarebpsr 8 gaacea du

0 PO

=] & G

10,
11.

12.

Tema 1
PAITHOHAJIBHBIE HEPABEHCTBA
H HX CACTEMBI (16 u)

. JINHelHBe H KBaApDATHBIE HEPABeHCTBA 34
. PannonanraEIe HEpABEHCTEBA bu
. MHO)XecTBa H ONepanHH HAJK HAMH 34
. CHCTEMEI HEPABEHCTB 44
Koumpoavras paboma N 1 1y
Tema 2
CHCTEMBI YPABHEHHM (15 u)
. OCHOBHEIE NOHATHA 44
. MeToas! perieHHs CHCTEM YPABHEHHIT 5y
. CHCTeMEl YDABHEHHUII KAK MATEMATHIECKHE bu
MOZEeJH PeaJbHBIX CHTYALHH
Koumpoavnan paboma Ne 2 1u
Tema 3
YHCJIOBBIE ®YHKIIHHA (25 1)
. OCHOBHEIE TOHATHSA 4y
. CocoOuI 3agaRAA GYHEKOHHA 2q
Ceolictea PyBKIMil 44
Y&THEIE ¥ HEYETHHE DyHKIUN 34
Ronmpoasnas paboma N 3 1u
DyEKIMH ¥ = X" (nEN), 44

HX CBOMCTBA U rpapurm

C-11
C-12
C-13
C-14

C-15, 16



13. ®yEronn y = x™* (n€N),
uX cBolicTsa M rpadukn

14. Pyurnua y = 3/x, eé croficTsa rpaduk
Konmpoaviaa patoma Ne 4

Tema 4
NPOTPECCHH (16 92)

15. YucnoBnle TOCHEAOBATEILHOCTH

16. ApudmMeTuueckas Nporpeccud

17. FeoMeTpHUecKas MPOrpeccHs
Konmpoavrnan paboma N 5

Tema 5

3u
1a

44
54
6«
1y

IJIEMEHTBI KOMBHHATOPHKH,
CTATHCTHKH H TEOPHH BEPOATHOCTEH (12 w)

18, KoMOuHaTOpHEIE 3aAaUH
19. CraTucTuka: fusaifts wrRdpoOpMaUHN
20. TIpocTeiimne BepOATHOCTHRIE 38Ja4YH
21. DKcnepHMEHTANLHEIE JAHALIS
¥ BepPOATHOCTH COOBLITHIT
Koumpoavras paboma N 6

HTorosoe norTopenmue

Hmozo6as xonmporshas padoma

C-17,19

C-18, 20

C-21
C-22—24
C-25, 26

3 C-27,28
3u C-29, 30
39 C-31, 32
2y (C-33

14

14 v C-34

14



TEMA 1. PaunoHanbHbie HBPABEHCTBA U UX CUCTEMbE

C-1. JluHelAHbie n KBaOpaTHble HEePaBeHCTRa

Bapuanr 1

1. PemnTre HepaBeECTBO:
a)bxr +4<9x-12; oB) |x - 5| < 4;
6) x2+4x - 21 > 0; r})3xt-x+1>0,

2, IIpn KAKWX 3HAYCHHAX X BHpaKeAHe V6x2—x-12 mnmeer
CMEICJI?

C-1. Jlunelinbie ¥ KBaapaTHble HEpPaBeHCTRa

Bapwuanr 3
1. PemiaTe HepaBeRCTBO:
a)8x +9< —4x + 3; eB) [4 - x| < 6;
6) x2 — 2x — 24 > 0; r) -2x2+2x -7 <0.

2, Tlpu KakKNX 3HAYEHHAX X BHIDAYKEHHE \/—x?‘ -~ 17x — 72 nameer
cMbICa?



TEMA 1. PauvoHanbHbhie HEPABEHCTEA U UX CUCTEMbI

C-1. JluneliHele » KBAAPATHBIE HEPABEHCTEA

Bapuanr 2

1. PemnTe HepaBeHCTBO:
a) 7x— 11 > 10x — 8; eB) [x + 2| > 3;
6) x2 — 5x — 36 < 0; r)3x2-2x+1<0.

2. IIpn xakHX 3HaAYeHHAX X BEIDAXKeHHe 1 HMeeT

322 —13x + 12

CMEICT?

C-1. JluneiiHbie 1 kBappaTHble HEPaseHCTBA

BapuanTt 4
1. PemunTe HEpaBeHCTBO:
a)6x+7>3x+13; er) |5 - 3x| > T;
6) —x2 + 10x ~ 21 2 0; r)-2x2-3x-5>0.

2, [Ipy HakHX 3HAYCHHAX X BHIpAKEHHE \1(25:::2 - 36)! umeer
CMEICH?



TEMA 1. PaunoHansHbie HEpaBeHCTBsa U X CUCTEMBL

C-2. PauoHanuHuie HepaseHCTBa

Bapwant 1
1, PemuuTe HEpABEHCTBO METOJOM HHTEDBAJIOB:
a)(x—1}x+9)=0;
6) —x? + 12x < O
B) x* - 14x + 33 < 0.
¢2. IIpy KaKuX SHAYEHUAX NApAMeTpa /1 YpDaBHEHHe

4x2 - 2mx +9=0
MMeeT NBA PASTUYHEIX KOPHA?

C-2. PauvcHanbHbie HepaBeHCcTBa

Bapwant 3

1. PemuTe HepaBEeHCTBO METOAOM HHTEPBAJIOB:
a) (x +5)6 —x) = 0
6) x2 < 196:
B) 2x* - 9x +4 > 0.

#2. Ilpn xaxkux 3HAUEHUAX NApAMETpA M YDABHEHUE
2+2mx+{(m+2)=0
HMeeT KopHu?



TEMA 1. PauMoHanbHbhi© HEPABEHCTBA M UX CUCTEMMI

C-2. PaunoHanbHele HEpaseHcTBa

Bapuanr 2

1. PemuTe HepaBeHCTBO METOAOM HHTEPBAJIOB:
a) (x + Tx - H) < 0;
6) x2- 121 > 0
B) —x2 + 11x + 60 > 0.

e 2. IIpu Kaxnux 3HAYEHUAX NMapaMeTpa M YpaBHeHWE
3x2-2mx+12=90
HE MMeeT KOpHei?

C-2. PaunoHabHbie HepaBeHCTBa

Bapunanr 4
1. PemuTe HepABEHCTRO METOACM MHTEPBANCE:

a)(x+ 6} {x+2) <0
6) x2 > 64x;
B)-6x+Tx-1<0,

o2, Ilpn KaKUX 3HAYEHHAX MapAMETDA M YPABREHHE
x2+2mx—-(m-20)=<0
umeeT He HoJslee OOHOTO KOPRAT



TEMA 1. PaunoHanuHbi@ HEPaBeHCTBA U UX CUCTEMbI

C-3. PaunonancHbie HepaBeHCTBa

Bapuant 1

1. Peninre HepaReHCTBO:
a) (x + 3)x ~ 5)x - 7)< 0; B)E:El-l_‘i;“)so;

x—3 . 2 -
6)x+2>0, ) x¥(bx - 4)(x + 7) <0.
-2 . _ B = .
2. HsBecTHO, uTO f(X) = e ary &(x) 9 - 2% HafignTe 3HA4e

HHA ODepeMeHHOi, npu KoTopex f(x) < g(x).

C-3. PaumoHaneHblie HEepaBeHCTea

Bapwant 3

1. Periiute HepaBeHCTRO:

ayx{x—-2)(9 - xHx +4) > 0; B)x226x<x16;

6) W > 0; ) (x - 1)%2x - 1x + 2) < 0.
- 2 N
2. NaBecTHO, uTO f(X) = T 6r 78 g(x) s TE Hatigure

3HAYCHUA [epeMeHH o, IpH KOTOPHX f(x) < &(x).

10



TEMA 1. PauyoHanbHbi©@ HOPABOHCTSEa U MX CMCTEMbI

C-3. PaumorHanbHbie HepaBeHCTBa

Bapwanr 2

1. Penrire HepaBewECTBO:

8) (x + 9Nx + 1)x — 4) > 0; 3)&%3%:-3‘-’30;

6)':"'g<0 r) x%(8x - 2)(x - 8) < 0.

. Hafigure aHage-

2. HaBectHo, uTO f(X) = ;%G_i' g(x) = 64 g

HHA nepeMenxod, OpH Koropux f(x) > g(x).

C-3. PaunoHansHbie HepaBeHCTBA

Bapunanr 4

1. PemnuTe HepaBeHCTRO:

DE+H2-NE-5 <0 Bt <Ly

6) (—x:f(—;ff)_—n <0 1) (x - 2)%4x + 8)(x ~ T) > 0.
I R
2. HasecTHO, uTO f(X) = _ﬁ g(x) P e Haiiaure

3HAYCHUA OepeMeHHoNM, IPH KOTOPHX f(x) > g(x).

11



TEMA 1. PaunoHanbHbie HEpaBeHCTBa U X CUCTOMbI

C-4. MHoxecTBa U onepaumi Haa HUMK

Bapuamur 1

1. Jamo mEokecTBo {-10,3; —7; 0; 2,6; 3}. CocraBkTe ero noz-
MHOYKECTBO, COCTOAIEe U3 HEOTPHUNATEALHLIX IHACE.

2. MHoeCTBO A cocToMT M3 AeauTeneii uucna 12, a MHOMKecTRO
B — us perurenett uucna 18. Hallaure nepecedenne u 0065-
eANHeHHAE JAHHRX MHOYKECTR.

3. 3amuIINTe MepecedeHne 3aJAHHBEIX MHOKeCTB A n B, ecan
A={x|x+1>-2}, B={x|10- 2x > 0}.

C-4. MHOXecCTBa v OonepaLnu Hal HUMK

Bapwnant 3

V3

. _1. 3, ..
- 1; 7 m 3,(2)}. Sanumure

€ro NogMHOKECTRO, COCTOAIIES N3 PANHOHANBLHEIX YUCET.

1. lano MHOMECTBO [—6,3; -

2. MHO:®eCTBO A COCTOHAT N3 ABY3HAYHBIX THUCEJ, KPATHHX THCIY
12, a MEOMeECTBO B — N3 ABY3HAYHHIX UMCEJ], KPDATHRIX YHCHAY
18. HaliguTe nepeceueHue U 00LeAUHEANE JAHERIX MHOMECTB.

3. 3anumuTe nepeceveHne 3agaHHBX MHOMKeCTB A 1 B, ecan
A={x|x—-4>20},B={x]|x*-10x+ 16 < 0)}.

12



TEMA 1. PaunoHanbHbie HEPaBeHCTBA U UX CUCTEOMbI

C-4. MHOXeCTBa M onepauvn Han HAMKW

Bapuant 2

1. Jano muomxecrso {—1,3; 0: 2; 3,8; 6; 11}. CocraBbre ero nof-
MHOYKECTBO, COCTOAIIESE A3 HATYPAJIBHBIX UHCEJ.

2. MuoxxecTso A cocToMT W3 AenuTenedt yncaa 30, a MEOMECTBO
B — n3 geautesneit uncna 45. Halftaure nepeceuenne u ofneau-
HeHHe JAHRBIX MHOYKECTB.

3. SanumATe NepecedeHAe 384aHHBIX MHOXKeCTB A K B, ecaun
A={x|3x+7<-5,B={x|2-x>2}

C-4. MHoxecTsa 1 onepaumm Hag HUMK

Bapunant 4

1. JJano MHOXeCTBO {—4,1; V2 +3 0 2,6 ™ \/1_6}3anunm
Te ero MOAMHOMKECTBO, COCTOAINEEe U3 HPPAIIHOHAILHEIX YHCEN.

2. MHOXeCTBO A COCTOHT M3 ABY3HAYHBIX YMCe], KPATHBIX YHACAY
25, a MHOKecTBO B — M3 ABY3HAYHEIX YHMCeJ, KPATHLIX YHACAY
15. Haliagure mepeceueHHe U 00LeJMNHSANAE JAHHBIX MHOYKECTB.

3. 3anumuTe nepeceveHHe 3AAAHHBIX MHOMKeECTB A 1 B, ecnn
A={x]x+8<0}, B={x| 22+ 6x-16 < 0}.

13



TEMA 1. PaunoHanbHbie H8paBeHCTBA U MX CUCTEMbI

C-5. CncremMbl HEPABEHCTE

Bapuanr 1
1. PemuTe cHCTEeMY HepaBeHCTB:
t-520, 6t -4 > 2t + 8,
6
a’{zt-e.;o; ){t+9>3t-5.

2. Pemrute apoiiEoe HepaBeHCTBO 3 < 2x — B < 6.

C-8. CnctemMbl HepaBeHCTB

Bapuanr 3

1. Pemure cucTEMY HEPaBeHCTB!:
a)5—8:1:<0, 6) 2x -5 2 3x -5,
2x -9 € (O Tx - 9 < 10x + 18.

2. Pemimre zpBOIIHOE HEPABEHCTBO —4 < ﬂs—'*—z <0,

14



TEMA 1. PaunoHansHble HEpaseHCTBa U UX CUCTEMDI

C-5. Cucrtembl HepaeeHcTB

Bapwant 2

1. Pemure cncTeMy HepaBeHCTR:

)y+4<0, 6 8y — 5 < 6y + 3,
Sy + 16 < 0 y+3 < 4y - 9.

2. Pemure aBofiHOEe HepaBeHCTBO —2 < 3 — 4x < 5.

C-5. CucTeMbl HepaseHeTe

BapuanT 4

1. PemnTe cucreMy HepaBeHCTB!

8) -3x < 0, 6) Tx+ 8 > 9x + 3,
2 — 4 < bx — 4 < 6x + 1.,

2. PemmnTe nBofiHOe HepapercTeo —1 < & 3 X < 4,

15



TEMA 1. PaunonanbHsie HEpaBeHCTBa U MX CUCTEMbI

C-6. Cncrembt HepaBeHCTB

Bapuanr 1
1. PemirTe cACTEMY HEPABECHCTB:
x -5

6x2 - Tx +1 < 0, > 0,
a) 64 =x
x-3 <G x-2>0

2. Haiinure obiacre onpepesieENa QYHKIAA

y=+v1l - x + Jx + 3.

C-6. CncTembl HepaBeHCTB

Bapunanr 3
1, PeinnTe cUCTEMY HEPARCHCTB!
2
a]{5x2—23x-—10 <0, 36-2x <o,

6) x

2
¥-4>0 2 + 8x < 0,

2. Haifigure ofnacTe ogpefeneHnd HyHKIIUM

y=\fx2—4x+3+,’5——;—x.

16



TEMA 1. PaunoHanbHpie HEPABEHCTBA U UX CUCTEMBI

C-6. Cncrembl HEpaBEHCTB

Bapuant 2
1. Pemure CHCTEMY HEPABEHCTB:
a{7;.: + 16x + 4 > 0, 6)lx -6 s
3x < 0 x+13> 0.

2. Hafizute o6aacTs onpegeserus GpyaRmuu
y=+x + 4 +J2x + 3.

C-6. CucreMu HepaBeHCTB

Bapunanr 4
1. Pemnre cHCTeMY HepPABCHCTE:
2
4z —11x + 6 < 0, 2 =25 ¢,
a) 2 6) x
¥ -x+2>0 2 -1 > 0.

2. Haiixmre o6nacTs onpenenennsa GyEKOHN

- [4-=x x
y-‘j p +J2+1.

17



TEMA 2. Cuctembl ypaBHeHMiA

C-7. OCHOBHGLIE NOHATUA. YPBBHEHNE OKPYXKHOCTH

Bapwuant 1
1. ITocrpofite rpadur ypapnenus:
a)(x+3P+(y—4P2=9; 6) x2 + y* = 6,25.

2. Hannumure ypaBHeHNE OKPYKHOCTH C IeHTPOM B Todke (2; 0) ;m
paxmrycom 7.

3. Pemure rpadHUecKH CHCTEMY YPABHEHHH:

x-3°%+(@-3° =4,
x -y = -2

C-7. OCHOBHbEIE NOHATUA. YPaBHEHHE OKPYXHOCTU

Bapunant 3

1. ITocTpoiiTe rpadMK YpaBHEeHHAA:
a) (x + 2)2 + (y + 4)% = 86; 6) 22+ (y — 1) = 2,25,

2. HanummnTe ypaRHeHNe OKPYKHOCTH ¢ HEHTPOM B Touke (2; —3),
€CJIA OKPYHOCTh KacaeTca ocH abciuce.

3. PemnTe rpadHuecKH cHCTEMY YDABHEHHMH:
-1 +y% =1,
y-(x-27% =0

18



TEMA 2. Cnctemn ypaBHeHn#

C-7. OCHOBHbIE NOHATUS. YPaBHEHWE OKPYXHOCTH

Bapuant 2
1. HocTpoiiTe rpadMk YpapHeHHNA:
ay(x- 12 +(y— 82 =4; 6) 2% + y2 = 12,25.
2, HanHuuTe ypaBHeHHNE OKPY)KHOCTH C IEHTPOM B Touke (0; 4) o
paamycoMm 10.
3. Penrure rpapuueckn CHCTEMY YPABHEHMIA:
x + 1% + y* = 16,
x+y=3.

C-7. OCHOBHbIEe NOHATKA. YpaBHeHWe OKPYXHOCTH

Bapuanr 4
1. ITocrpoiiTe rpaduk ypaBHeHHA:
a)(x— 2%+ (y+ 1P =25 6) (x — 2)% + 2 = 20,25.

2. Hanumure ypasHeHEHe OKPYIKHOCTH ¢ OEHTPOM B Touke {(—4; —1),
€CJIH OKPYHHOCTh KACAETCH OCH ODAMHAT,

3. Pemnre rpaduuecky cucTeMy ypaBHeHMiIk;
2+ y-2P¢ =4
0,52 - 2x —y = 4.

19



TEMA 2. Cuctemn! ypasHenuii

C-8. Metogbl pelweHrs CUCTEM YpaBHeHWH

Bapuanr 1

1. Pemnre cHcTeMy ypaBHeHHH MeTOAOM DOACTAHOBKM:
X - = 1, 2 — 2 =
xy = 6 x -2y = 1.

2. PeninTe cucTeMy YpaBHEHMH MeToAoM anrefpamdecKoro cjio-
JKeHUA:

x° + 2% = 36,
3x? - 2% = -20.

C-8. MeToabl peweHna CUCTEM YPaBHEHWA

Bapnaxt 3
1. Peminre cucTeMy ypaBHeHMHI METOAOM DOACTAHOBKM:
2 2 _ 1_1_1
a){x tyf =20, oLy
3Ix +y = 2 2y - x = -1

2. PemuTe cucremy ypaBHeHMH MeToxoM anrefpamuecKoro c¢Jjo-
HEeHN:

xy - 3y°
xy + 2.‘;;'2

-24,
21.



TEMA 2. Cucrembl ypaBHeHUA

C-8. Metoau pewlieHna CUCTEM YpaBHEHUN

Bapunanr 2
1, PemuTe cucTeMy YVPABHEeHHH METOLOM MNOACTAHOBKH:
X + 2 = 1, 2 =
a}{ Y 6) x* + xy = 6,
xy = ~L x -y = 4.

2. Pemiure cucTeMy ypaBHeHHWH MeTOOOM anrefpamyuecKoro ciao-
JKEHHAA!

4x% - xy = 26,
3x? + xy = 2.

C-8. MeToabl peweHns CUCTEM YPaBHEHUA

Bapunant 4
1. PemiuiTe cucTeMy ypaBHEHHMIT METOZOM IIOACTRHOBKH:
X + = 3, l + l = —3—’
a) I 9 Y 6)ix y 4
y -xy =1 x—-y=2

2. Peminre cucreMy ypasHeHEMH MeTOAOM ainrefpaHdecKoro cJo-
IKEHHUA:

{sz + 3_1[2

—x% + 2y2

14,
7.
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TEMA 2. Cucremnl ypaBHeHMiA

C-9. MeToab peweHna cUCTEM ypaBHEHUiA

Bapuant 1

1. PemruTte cucTeMy ypaBHeHUN METOAOM 3aMeHH IIepeMeHHOMH:
x2y2 - 5xy = -6,
{x +y=3.

2, PeuinTe cHCTEMY VPABHEHHH:
2 -y =21,
x—-—y =3

C-9. MeToapbl peweHna CUCTEM YPABHEHKWA

Bapunantr 3

1. Pemure cucTeMy YpaBHEHUN METOAOM 3aMEHEI I€PeMEeHHON:

x'(x+y)=—41

+{x +y = -3.

Rk e

2. Peomnre cucTeMy VPABHEHHIH:
22+ 2xy + y? = 25,
2x +y = 1.
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TEMA 2. CucTeMbl ypasHeHMA

C-9. MeTogbl peweHns CUCTEM YPaBHEHUN

Bapunanr 2
1. PemmuTe cucTeMy YPaBHEHMII MeTOAOM 3aMEeHH MEpPeMeHHOM!:

xy +2:-(x - y) =10,
bay - 3 - (x — y) =11,

2. PeniuTe cHCTeMY YpPaBHEHMWM:
x? - y2 = -32,
x + y = 16.

C-9. MeTtoab pelleHns CUCTEM YPABHEHWN

Bapuanr 4

1. PeminTe cncTeMy ypaBHeHHi MeTOAOM 3aMeHBI IepeMeHHOM:!
E + .g_y.. = 3’
Y X
Sx - y = 6.

2. PeilluTe CHCTeMY YDaBHEeHWH:
x% - 2xy + i = 49,
x-3y =1,



TEMA 2. CuctemMmm ypasHeHui

C-10. Cuctemsl ypaBHEHMIA Kak MaremaTUu4eckne Moaenu
peantHbIX CUTYaLUA

Bapuant 1

1. TunoreHysa IpAMOYIOJBHOTO TPEYroMbHUKA paBHa 17 oM,
a IepHMeTpP TpeyroJabHMKa paBeH 40 cM. Halfiznte kaTeThl
NPSIMOYTOJLHOTO TPEYTOJbLHEUKA.

2. Iee Tpy6sl, paboTas COBMECTHO, HAMOMHAIOT Gacceidtn 3a 4 4.
Ileppaa TpyGa B OTHENBHOCTA MOMET HATMOJHUTH €ro Ha 6 4
OnicTpee, 4eM BTOpas. 38 CKOJLKO YacOB 3ANONHAeT Gacceiin

nepeas Tpyba?

C-10. CucteMul ypaBHEHWI Kak MaTEMATUHECKUE MOAENU
peanbHbix CUTYaLMA

Bapwuant 3

1. 'unoorenysa OpAMOYIroJBRHOTO TpeyroJbHAKA paBHa 15 cmM,
a ero maomaas 54 cm?, Haiigure KaTeThl IPAMOYTOALHOTO
TPeYyroNAbHHKA.

2. Ha mepenleuaTKy PYKONHMCH NEPBAsA MAIIMHMCTKA 3aTPauNBAET
BpeMeHH Ha 2 4 GoJbime, ueM BTopad. Paforas oqHOBpEeMEHHO,
OHH 3aTPATAT HAa TmepenedaTKy pykomucH 2 7 24 MaH. CKOABKO
BpPEMEHH HA OEPENEYATKY PYKOMUCH HeoOXOAHMMO Ka:KAOH Ma-
IIAHACTKE B OTAEJIBLHOCTH?



TEMA 2. CncreMnl ypaBHeHWH

C-10. Cucrembl ypaBHEHWI Kak MaTeMaTHYecKne MOogenmu
pPeanbHBIX CUTYaUUiA

Bapuanr 2

1. [Iuarosans NpAMOYroJbHHKA paBHa 26 cM, a ero mepumerp
68 cM. Haiinure CTOpPOHH NMPAMOYTOJBHHKA.

2, [Ise cTpoMTenbHRe Gpuragn, paforas BMecTe, MOryT BRINOJ-
HUTHb onpefenéHayio pabory 3a 3 pHa. Ilepsaa Opurama, pa-
6orasa oxHa, BEITOJHUT oTy pabory Ha 8 aHelt OricTpee, uem
BTOpasi. 3a CKONBLKO AHeH MOXKeT BHIMOJHUTHL paboTy mepBas
6puraga?

C-10. Cuctemeul ypaBHEHNA Kak MaTeMaTUIEeCKUue MOLeNw
peaneHBIX CUTYaLWIA

Bapwuatr 4

1. Inaronans nmpaAMOYrolbHMKa paBHa 30 aM, a ero miaomaimp
432 am2. Halisure CTOPOHEI IPAMOYTOJLHHKA.

2. IIBa KcepoKca, pafoTad OXAHOBPEMEHHO, PDACIIEYATAIOT PEKJIAM-
HBIE€ MPOCIEeKTH 3a 18 MuH 40 ¢, OAUH U3 HUX BRIMOJHHT BCIO
pacmedaTky Ha 5 MuH OmIcTpee, ueM Apyroii. 3a CKOJIBKO MH-
HYT KOXARHE KCEPOKC B OTASABHOCTH MOJKET BBHIIIOJHHTDL BCIO
paGoTy?



TEMA 3. Ymcnosbie GyHKUN

C-11. Onpepenenne YncnoBo OYHKLUM,
Ob6nacTb onpegeneHwsl, o6nacTe 3Ha4eHWW GYHKLMN

Bapwnanr 1
1. Haitgure oGnacTs onpegeneHns GyHKITUM:
1
ayy=x2-38x+4; B) Yy = H
' R
-_6 . = / 2 _ -
6)y_ x~2’ r)y X 3x 4,

e2, Nana dyaxuna y = f(x), rae
{2x+5, ecam -2 € x < 0,
f(x) =

(x - 1% +4, ecrm 0 < x € 4.

a) Beraucaure: f(-2); £(0); f(1); £(3).
6) IlocTpoiiTe rpadur GyHKIHN.
B) Haitanre D(f) u E(f).



TEMA 3. Hucnorsie GyHKLUMMK

C-11, OnpegeneHne yucnoBon GyHKUMA,

O6nacTb onpepeneHun, o6nacTe aHa4eHUA GyHKUUK

Bapuanr 2

1.

2,

Haiignre obnacTs onpeneneans QyHKUNH:

a) y = x® — Bx; B) ¥y = v8x + 5;
6)y = ———; r)y=vx? - 49.

2x - 3’
Hena dyrxuus y = f(x), rae
4
~=, ecJH -4 € » € -1,
flx)y=1 x

-x +3, eciu -1 < x < 4.

a) Berancanre: f(—4); f(-1); f(0); f(4).
6) ITocTpoiire rpaduK GYHKIUHU.
B) Haiigure D(f) u E(f).
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TEMA 3. Hucnosbie GyHKUUN

C-11. Onpeaenedve YCNOBON PyHKUNN.
OGnacTb onpeaeneHus, o6AacTb 3HaAYEHWA GyHKUMK

Bapmnanr 3
1. Haiigure obnacTe onpegencand GyHKIUN:
3 x—-1,
a = H B = H
)y ¢ +9 Yy J3 - 2%
_5x -15, - jx+ 4
6) ¥= x(x ) P) = x -5

o2, Napa pyurnus y = f(x), rge
(x+1%+1, ecm -3 < x <0,
flx) =
\/;, ecar x = 0.
a) Beruucanre: f(—8); f(—1); f(0); f(4).
6) IloctpoiiTe rpadux byHRIHENA.
B) Haiinnre D(f) u E(f).



TEMA 3. Yucnosbie pyHxumn

C-11. Onpepenenue YNCNoBon OyHKLUN.
ObnacTb onpegenehunn, 06nacTb 3HAYEHUIA PYHKUMK

Bapuanr 4
1. Hafignre obmacTs onpegeneHua GhyHKIIMN:
a)y= 25 ; B)y=v2x® + 3x - 2;
x° + 2
Y & _Jx+ 4

o2, lana dbyEknnA y = f(x), roe

|x + 2|, ecnu -6 < x < O,
Ax) = 3, ecaiu x > 0.

x
a) Beraucaure: f(—6); f(—2); £(0); £(2).
6) ITocTpoiiTe rpad UK QyEKIHH.
B) Haiinure D(f) u E(f).
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TEMA 3. Yucnosbie GyHKUMH

C-12. Cnocobbl 3anaHua $yHKuMiA

Bapunanr 1

1. Karott n3 rpapnroB, naobpakEéHHEIX HA DHCYHKAX a) n 6), 3a-
naér pyHxuun? 3agaiite Ty PYHKIUIO AHATHTHYECKH,

a) | 6) ]
7Y (¥4
2
1 3
O Pl 0 e
) L]

2. PyEKINA 3aganda dopmyaoi S = 70t,
rae S — oyTh (¥M), ¢ — Bpema (u).
Haitgure: a) S(1); S(3); S(5);

6) ¢, ecau S = 140 xm;
B) S, ecom t = 12 MuH.



TEMA 3. YucnoBbie pyHKLMM

C-12. Cnocobw 3apanHua PpyHKUMA

Bapwnant 2

1, Kakoit 13 rpadpuKoB, U300paxEéEHEIX HA DHCYHK&X a) u 6), 3a-
Jaér dyErumo? 3agaftTe 5Ty GYHKIUIO AHANHUTHICCKH,

a) | 6) i
Y 7}
]
2
1
2] . ~ i1 —
41 x (& gl |

2. dyprnoua aagauna GopMmynoit § = a?,
rae S — naomans kpagparta (cM?), @ — AJHHA CTOPOHH (CM).
Haiianre: a) S(2); S(1,5);
6) a, ectu S = 144 cm?;
B) S, eciu ¢ = 7 MM,
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TEMA 3. YucnoBsie pyHKUUU

C-12. Cnocobul 3anaHna GyHKUMA

Bapuant 3

1. Kakoit u3 rpadmkoB, H306pasKEHHEIX HA PHCYHKaX a) u 6), sa-
JaéT pyurnmio? 3agaiire 31y GYHKONIO QHATHTHYECKH.

6
" FEFF T

i

wY

I
~

B J
I

2. dyaxnusa sagana popmyaoi m =V-p,
rae m — Macea (kr), V — obmém (M%),
P — IIOTHOCTE (Kr/MF).
Hafimure: a) Maccy m BO3JAyXa B KJIacCHOH KOMHAaTE,
ecau p = 1,25 xr/m3, V = 144 M5
6) o6BéM V axrToBoro 3ana, ecan m= 17T
up = 1,25 xr/M%;
RB) TLUIOTHOCTE P, ecau m = 0,5 1, V = 400 M3,
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TEMA 3. Yncnosoie pyHKumm

C-12. Cnocobbl 3aiaHns PyHKUMIA

Bapwanr 4

1. Kaxoii us rpaduxos, n300pakéAHBIX HA PHCYHKAX a) u §), 3a-
Aaér dyrrouio? 3agaiiTe 5Ty QYHKOHIO AHATUTHICCKH,

a ] 6 ]
) 7]\ ) ]
i’l \ :l
foed | St
KO ]:’, x —lm_% X

2, dynxnua sapasa bopmynoit F = m-a,
rae F — cuna (H), m — Macca (xr),
a — ycropenue (M/c?).
Haitaure: a) F, eciin m = 4 kr, a = 0,2 m/c%;
6)m,ecnu F=20H, a =0,4 m/c?;
B)a,ecim F=90xkH, m =60 .



TEMA 3. Yucnosbie GyHKUMN

C-13. CeoicTBa OyHKUMA

Bapunanxr 1

1. Hcnoneayda cBOMCTBA YHCJIOBRIX HEPABEHCTB, AOKAMHUTE, YTO
dbynkoua y = 4x — 9 Boapacraer.

2. Haiizpnre Hambonbllee M HAaHMeHbIIee 3JHaYeHHA (GyHKOHH
y = 2% + 3 Ha oTpeske [JE, J?:]

3. HocrpoiiTe u npouuraiire rpadnk dyErnuu y = f(x),
3x, ecu x < 1,

rae f(x) = {

x2 - 6x + 8, eciu 1 < x < 4.

C-13. CeoiicTBa DYHKUMIA

Bapuant 3

1. Menmone3yA CBOMCTBA YHCIOBBIX HEPABCHCTB, AOKAMHTE, YTO
dyrKOMs y = x° BO3pacTaerT,

2. Haliaure HaMMeHbIee 3HaYeHHe GyEKIMH ¥y = x2 + Bx — 6.
3. IlocrpoiiTe 1 mpounTaiiTe rpabuk GyRKoun ¥y = f(x),
|l + 2| - 1, eciu -4 < x < O,

rae f(x) =
Ax) {—J;,ec.JmOQxQL



TEMA 3. Yucnoebie pyHKumn

C-13. CsoicTBa pyHKUMA

BapuaHr 2

1. Ucmonepaya CBOMCTBA YHCIOBHX HEPABEHCTB, AOKAMKHTE, UTO
dyEKODua y = ~4x + 9 yGrIBaeT.

2. Haitnure nanGonbmee w HauMeHbIIee 3HaYeHHA (yHKIIHH

6
x+ 2

y= HA OTpe3Ke [—%; —1].

3
# 3. TlocrpoiiTe m npounTaitTe rpaduk dyEROHN ¥ = f(X),

—x? - 4x,ecmm -4< x < -1,
rae f{x) =

2, ecom x > 1.

C-13. CsoiicTBa QyHKUMI

Bapunanr 4
1. Hcnonb3ya CROHCTBA YMCAOBLIX HEPABEHCTB, HOKAIKHTE, UTO

tbyERIHA Y = % npu x > ( yOniBaer,

2. Haiigure HanGonpuiee 3uadenne pyuxmun y = —x2 + 4x — 3.
¢ 3. IlocTpoiiTe n npounTaitTe rpabuk GyHKOUM ¥ = f(x),

-—i, ecin x < 0,
x

vx +1 -1, ecim x 2 0.

rae f(x) =
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TEMA 3. Yucnoebie pyHKkuun

C-14. Y&THbie 1 HEeYETHbIE PYHKUMK

Bapwnanr 1
1. Hcenenyiite Ha 48THOCTE QYHKIIHIO:
a)y = —x*+ 8x% B) ¥y = 2x%, x € [-4; 4).
= 3 - 1.
6) y =X x’

2. Ha pucynre nocrpoeHa yacth rpaduxa ¢pyaxoun y = f(x). Ilo-
cTpoiiTe Bech rpaduk, eCIN H3BECTHO, UTO ¥ = f(x) — uérHaa
byaxIINA.

[

-9
B

pa el —
=Y




TEMA 3. HYucnoBsie GpyHkumn

C-14. H8THHIe M HEYETHBIE DYHKUUK

Bapuanr 2
1. HceneayiiTe HAa YETHOCTE (hYyHKIUIO:
_ 2 +1, a8
a)y—T, Byy=x-3x+1.
6) ¥ = 7

2. Ha pmcynKe nocTpoeHa 4acTh rpadnxa ¢yuroun y = f(x). Ilo-
cTpoiiTe Bech TpayK, ecln H3BECTHO, 4UTO ¥ = f(x) — HeuBrHas
dVEROHA.

]
¥

-9

RY
]
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TEMA 3. Yucnoenie GyHKLMN

C-14. Y&THbie U HEYETHBIE DYHKLMK

Bapunanr 3
1. HeenenyiiTe Ha yérHocTs QYHKIINAIO
2
-1
a)y=--|-;|—; 6) y = x8 — bx; B)y=x42fL4-

2. Ha pucynke mocrpoeHa 4acTb rpadmka pyakman y = f(x). Haii-
gute f(—6), ecnn uaBecTHO, 4TO § = f(x)} — HeuérHaa GyHKIHUA.

VA

b

[w!
N
[y




TEMA 3. Mucnoenie GpyHKLMM

C-14. YérHoe n HeveéTHble dyHKUNW

Bapunant 4
1. HccnenyiiTe Ha 9éTHOCTh QYHKIKIO:

=—% .  Gyy=.] 3; = %x-8
a)y x2-4 )y x|+ B)y x2—6x+9

2. Ha pucyHke nmocTpoeHa 4acTh rpabura byarmun y = f(x). Hai-
aute f(—8), ecan m3BecTHO, 4TO ¥ = f(X) — wérHaA HyHKIAA.

7Y

[}




TEMA 3. HYucnosbie GpyHKLIAN

C-15. Dyukuma y = x°, eé coiicTea v rpadwk

Bapwuant 1

1.

Tocrpoitte rpadpux pynxkmun y = —(x — 2)2, Ilo rpaduky onpe-

AeJIuTe:

4) sHaYeHHe Y IPH x = 3;

0) sHageHHe X, ecau y = —8;

B) HAMMEHbUIee U HANDOJbIISE 3HAYSHUA HDYHKIUN HA OTPE3Ke
[0; 3].

. Pemure rpadpuyeckn ypasHerne x® + 3 = —2x.

C-15. ®yHxumn y = x°, eé cBoiicTea u rpaduk

Bapuant 3

1.

Iocrpoiite rpadpur dbynaxmuu y = —(x + 1)®> + 2. Ilo rpadpury

onpeAenuTe:

a) sHAYEHHe y IpH X = —2;

6) snaueHue x, ecau y = 10;

B) HAaHMeHbIlee X HanboJbIce 3HAYEHUA QYHKIMH Ha OTPEIKe
[-3; 0].

. Pemure rpajpuueckn ypasHeHHe x? = x? + 2x.



TEMA 3. "mcnossie $pyHKUMK

C-15. dyHkuma y = X%, & CBOMCTBA U rpadmk

Bapwanrt 2

1.

2,

Tloctpoiite rpaduxr byurnmn y = x2 — 2, Ilo rpadpuky onpege-

JHTE:

a) sHaYeHHe y Opm x = —1;

6) smavenne x, ecan y = 6;

B) HAUMEHbIIeE ¥ HAHOONbIIee SHAYEHHA QYHKIUHN HA OTPe3Ke
[-2; 1].

Pewnre rpaduuecks ypasHenue (x + 2)% = —x — 4.

C-15. ®yHkuunA y = x°, eé ceoiicTBa U rpaduk

Bapunaur 4

1.

ITocTpoitte rpadmk oynxnun y = (x + 2)° — 1. Ilo rpadpury

olpefeNuTe:

a) sHaveHMe y npu x = 0;

6) sHaveHMe X, eCan y = —9;

B) HaMMeHbINee ¥ HaMOOJIbIIee 3HAYEHNA QYHKINN HA OTPE3Ke
[4; —-1].

. Peminte rpaduueckn ypasrerue —x° = x? — 2x.

41



TEMA 3. YucnoBbie pyHKUMU

C-16. dyHkumm y = x" (n € N), nx ceoiicTea 1 rpadmkun

Bapuant 1
1. IocTpolitTe n npounTtatire rpabuk pyEknuu y = x° — 1.

2. HaBectHo, 9TO f(x) = x*%, g2(x) = x°. IIpu KaKuX 3HAYUCHHAX 0e-
peMeHHoit x BepHO paBeHCTRO f(x) = g(3x)?

C-16. dyHkumn y = x" (n € N}, ux ceoiicTsa U rpadukn

Bapuant 3
1. ocTpoiiTe u mpounraiive rpadur byaxouu y = (x + 2)%

2. U3mectHo, uTo f(x) = —x°, g(x) = x?. Ipu KAKUX 3HAYEHHAX
oepeMeHHOi X BepHO paBeHCTBO f(x) + 1 = g(x — 1)?

42



TEMA 3. “ucnoebie GyHKUMMH

C-16. DyHkumK y = x" (n € N}, ux ceocTea U rpadpuxn

Bapuant 2
1. IlocTpoiiTe 1 npounTaiire rpadguk Gyurnuu y = —x* + 6,

2. UaBecrHo, uto f(x) = x8, g(x) = 9x. Ilpn kaxnx JHAYEHMSX TIe-
peMeHHO# x BepHO paBeHcTBo f(x2) — 1 = g(x? - 1)?

C-16. DyHkumy y = x" (n € N), ux ceorcTBa U rpadmrkn

Bapuant 4
1. HocTpoiiTe u npounTaiite rpadpur dynkmuu y = —(x — 1)°%,

2. UzBectHO, uTO f(x) = x*, g(x) = Tx. IIpM KakuX 3HAYEHHUAX Ie-
peMeHHO# X BepHEO paBeHCTBO f(x) + 5 = g(x? — 1)?



TEMA 3. HYucnoebie GpyHKHMM

C-17. ®yHkuun y = x™ {n € N}, ux cBOKCTBA U rpaduxmn

Bapunant 1
ocTpoiite rpaduk dyHKoun ¥ = (x — 2)2,
a) Haiiaure HauMeHbIlee H HauGOJbIee 3HAYEHUA QYHKIUHN
Ha MonyuHTepBaae (2; 4].
6) Kakaa n3 Touex A(5; %) 1 B(5; —9) npuraanexuT rpadpu-

Ky bysxoumn?

eoR) Haligure TOUKH mepeceyeHus rpadura JaHHOH HPYHKIUU
¢ rpabukom yEKROuM y = x% — 4x + 4.

C-17. ®DyHkumn y = x" (n € N), nx CBORCTBA K rpaduxu

Bapuant 3

IloerpoiiTe rpadux dyuromun y = (x — 1)1 — 4.
a) Halinure HanMmeHbiiee u HanGoaplIee 3HAYCHHA QYHKIUH
Ha ayde (—°; 0].

6) Kakaa H3 Touek A(-l; - 3%2—) H B(—l; - 4%] [IPHHAAJE-
KAT rpadury GyHKROuH?

oB) Hailizure Touxkn mepeceuenHna rpadura maHHOH GyHKINAHN
¢ rpaduxkoM dyERUNU ¥ = x° — 2x — 3.



TEMA 3. Yucnosbie QyHKLUKU

C-17. DyHKumMK ¥ = x~" (n € N}, nx ceoitcTea U rpaduku

Bapuanr 2
Tlocrpoiite rpaduk dyHKIMN y = x° + 3.
a) Hailizure HauMeHbIIee ¥ HaHOONRLICE 3HAUEHHA PYHKIIHH
Ha otpeske [1; 2].
0) Kakaa ua Touek A[%, 2—3—] " B(%, 11] IPHHAAJIEHHUT Tpa-
bury GyHrImuu?
eB) Hadixure TOuKH nmepeceueHma rpadpura AaHHON GyHKOMH
¢ rpapukoM GYHKINHA y = X + 3.

C-17. dyHkumn y = x~ (n € N), ux cBorcTBa U rpadvkn

Bapwuant 4
Iloctpotiite rpadbur byurmuu y = (x + 1)5 - 2,
a) Haiigure HauiMeHbmIee 1 HaNboAbInee 3HAYeHNA QYHKITHH
Ha noJgyunaTepraie [—2; —1).
0) Kakaa u3 Touex A(-—S; - 1%) u B[—S; - 2-312] OpHHAAIE-
KUT rpadpury GyEkIan?

e B) Hailgute TOYKH mepeceyeHMa rpaduka FaHHOK QPyHKIHH
¢ rpadukom GyHKIEH ¥y = X — 1,



TEMA 3. HYucnosbie pyHkuMM

C-18. Nonatue 3./;

Bapuanr 1

1. Haiiaure 3HaUeHHEe BHIPRIKEHHNAS
a)\/3216—32%97-; 6)2§/§+§/ﬁ-§/§.

2. YupocTHTe BHIpaKeHHe:

) Yaz(6¥a - 125a7);  6) (Ya + 2)(¥a? - 2% + 4).

C-18. fonatne ¥x

Bapuant 3

1. HaiiguTe 3HaUE€HNE BBIPAMKEHHA:

a) ¥-512 + 13/4%; 6) 4¥5 - 4625 - 3'651'

2. YupocruTe BEIpaYKEHUE:

a) ¥2x(4108x* - /62,5x7);
6) (Ya + ¥26)(Ya* - Y2ab + Ya?).




TEMA 3. Yucnoesie pyHxummn

C-18. Noustve ¥x

Bapwant 2

1. HaliguTe 3EaUeHHe BHIDAYKEHHA:

a)J8343—s-3§; 5)3¥/§+§/'13-s%.

2. YapocTHTe BBIpAKeHHE:

a) Yx (4827 + 5Yx®); 6) (¥x - 8)(¥x* + 3¥x + 9).

C-18. Mousitne ¥x

BapuanTt 4

1. Haiigure s3Hauenvie BEHIPasKeHHA:
a) -3729 - » 15%; 6) -544 - 3256 + aﬁg.
2. ¥YapocTHTe BHIpAKEHHE!

a) ¥3a* [%/72:;10 + s,{z%a];
6) (¥x - 24y)(¥x? + 28fxy + 43y?).
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TEMA 3. Yucnosbie GyHKUMM

C-19. dynkuma y = ¥x, eé ceoiicTea v rpaduk

Bapwanr 1

1‘

IMocTpoiiTe rpadbuk GyERIMEA Y =¥x+ 2. Tlo rpadmky Hafignre:

a) saHAaYeHNe GYHKOHMM OpH 3HAYEHUU apTyMeHTa, PaBHOM —1;

6) saHaueHMe ApPryMeHTa, ecau sHaueHue GyHKOuM pasHo 0;

B) HaHMeHbINee ¥ HAMOO bIIee 3HAYCHUNA PYHKIMN HA OTPE3Ke
[-1; 8);

T') pelneHHe HepaBeHCTBa ¥ = 0.

. Jana ¢pyuarnusa y = f(x), rae f(x) = #x.

Pemnre ypasrenne f(x — 2) = —-2.

C-19. OyHkuma y = 2/)7, €& cpoCTBa W rpadpwmk

Bapuant 3

1.

Iocrpoiire rpadux dyaxmmm y = ¥x + 2 — 1. ITo rpaduxy

HaMgATe:

a) sHaveHne GyHKIMH OpK 3HAYEHHHM apryMeHTa, paBHOM 6;

6) sHaYeHNe aApryMeHTa, €CJIH 3HAUYCHHEe QYHKLHH PAaBHO —2;

B) HaVMeHbIlIee 1 HANOOJIbIIEE 3HAYEHUA QYHKINH HA OTPe3Ke
[-1; 6];

T) peuieHHe HePABEeHCTBA ¥ < 0.

. JaHa dyurnua y = f(x), rae f(x) = Yx.

Pemure ypasaenne 3f(x — 1) = 2.



TEMA 3. Ylucnoenie pyHKUMN

C-19. ®OyHKuns ¥ = ¥x, e caoiicrea v rpagmk

Bapuanr 2

1'

Iloctpoiite rpadbnk dyaxnun y = —¥x — 1. ITo rpadbury Haiizn-

Te:

a) aHauyeHHe QYHKIIMH NpH ZHAYEHHUN API'YMEHTAa, pABHOM —T;

0) 3sHAYeHHUe APrYMEeHTa, ecAH 3HAaYeHHe QYHKIUH PABHO 2;

B) HAUMeHbLIlee M Haubosbmee 3HAYECHNA PYHKIIMHA HA OTpe3Ke
[1; 95;

') pellleHMe HepaBeHCTBa i < 1.

. llaga dynxuns y = f(x), rae f(x) = ¥x.

Pemnure yparHenue f(x + 3) = 3.

C-19. DyHkuma y = ¥x, e8 caoiicTea U rpadmk

Bapwnant 4

1.

Iocrpoiite rpabur dyuroun y = -¥Yx + 1 - 2. Ilo rpaduxy

HaliguTe:

a) sHAYeHUe PYHKIIUHA OpH 3HAUECHHH APTIyYMEHTA, PABHOM —2;

0) 3HAUEHHe apryMeHTa, eciu sHaveHHe yHKIME paBHO 0;

B) RaMeHblIee H HanboJbIiNee 3HA9EHNA QYHKIMM HA OTpesKe
[-7; 0

') pellleHUe HePaBEHCTEA i > —1,

. Nana dyakuna y = f(x), rae f(x) = ¥x.

Pemure ypasmenne 2f(x + 1) = -3.
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TEMA 3. Yucnoesie GpyHKUMN

C-20. Yucnosuie PpyHkuum (06obiwieHne)

Bapuant 1

1. a) IloctpoiiTe u npounrafite rpadpur dyHromuu ¥ = f(x),
x % ecmmx < 0,

rae f(x) = { s

~-x° + 2, ecmu x 20,

¢0) VraXXuTe 3HAYEHNA p, NPH KOTOPHIX ypaBHenMe f(x) = p,
rae p € R, nMeer 2 KopHA.

o2, Pemnte rpadpuyecky HepaseHCTBO —x + 8 = x% + 1,

C-20. Yucnoseie pyHkumn (060biLeHWe)

Bapunant 3
1. a) ITocrpoitite 1 opourTaiiTe rpadbuk dyaroun ¥ = f(x),

re fx) = 2x7%, ecmn x < 0,
~x -1 + 4, ecim x > 0.

e0) VKaXXuTe 3HAYEHMA P, IPH KOTODHIX YpaBHeHne f(x) = p,
rae p € R, ameer 2 KOpHA.

2. Peinure rpadmaecKkn HepaBeHCTBO x° < —x? + 2.



TEMA 3. “fucnosebie pyHkuMM

C-20. Yucnoewe pyHkumMu {oBobuenne)

Bapuant 2
1. a) HocTpoiiTe n npounTaiiTe rpadur pyaxuuu y = f(x),
_ 4

rae f(x) = {(x + 2)°

Jx + 2, ecin x > -2,

ecan x < -2,

#0) VraKuTe 3HaUYeHUd p, OPH KOTOPHIX ypasHeHue f(x) = p,

roe p € R, nMeeT 2 ROpHA.

e 2. Pemure rpaduyecku HepapeHcTso x2 > —x2 + 2.

C-20. Yucnosble dpyHkumMn (0BobwieHne)

Bapnant 4
1. a) IlocrpoiitTe u npouuTtatite rpadbnk byakoun y = f(x),

—%+l, ecm x < 0,
rae f(x) =4 «x
-3|x-1] +4, ecn x > 0.

¢0) YkakuTe 3HaAYEHHUA p, OPH KOTOPHX ypaBHeHMe f(x) =

rae p € B, nmeer 3 KopHA.

e 2. Pemrure rpadudecky HEPABEHCTRO ¥ ¢ < —~x3,

F

a1



TEMA 4. MNporpeccun

C-21. Ywcnoesie NOCNeA0BaTENBHOCTA

Bapuant 1

1. Ilo sagaunoili dopMynae n-ro 4ieHa DOCHeAOBATENbHOCTH (a,),
TEe @, = —3n + 1, BRIYMCIANTE 4;, O3, A10.

2. CocTaBbTe BOZMOXKHYK GOPMYAY 71-TO 94NI€HA IIOCASA0BATEIEHO-

1.1.1,1,

CTH 1; _2" _3', z’ g’ LI ]

3. BeruncauTe mepBhle 4 wieHa mocleAoBaTeNbHOCTH (Y,), 3amaH-
HOH DPEKYDPPEHTHO: ¥ = —2, yfn = 3y,-1 + 2.

C-21. Yucnoenie NocneaoBaTensHOCTH

Bapuant 3

1. Ilo saganmHOi QopMyae n-ro WieHa IOCAEROBATENLHOCTH (4,),
rae a, = 2" + 1, BHIYHUCANTE a1, d3, dg.

2. CocTarbTe BOZMOKHEYIO GOPMYJAY n-TO YleHa T0C/HeA0BATeNLHO-
ctH 2; 5; 8; 11; 14; ... .

3. Buiuncaure nepsele 4 wWieHa NOCASAOBATEALHOCTH (Y,), 387aH-
HOU PeXYPPeHTHO: ¥y = —1, yn = (¥s_1 + 1)°.
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TEMA 4. MNporpeccun

C-21. Yucnoeuie nocnenosaTensHOCTH

BapuanT 2
1. Ilo saganHOMi dopMy/e 7-TO YJEHA NOCHEef0BATeILHOCTH (&),

rie @, = %, BEIYUCIHTE 4y, G4, 27.

2, CocTaBbTe BOBMOXKHYI0 GOPMYJIY N-TO YIEHA NOCASNOBATEJILHO-
ctu 5; 10; 15; 20; 25; ... .

3. BrruncauTe mepBhie 4 WieHa HOCAEAOBATENbHOCTH {(Y,), 3aKaH-
HOM pEeKYppeHTHO: Yy = 5, ¥, = 3y,- — 1.

C-21. YucnoBble nocnegoBaTenbHOCTH

Bapunatt 4

1, ITo 3agaHHOil dopMyJe n-TO WIeHA HOCHEHOBATENBLHOCTH (4,),
rae @, = n® — 2, BRIYHCINTE @y, Q3, O5.

2. CocraBbTe BOSMOXKHYIO hopMyny 1-TO 41eHa NOCIEA0BATEILHO-
cru 0; 1; 4; 9; 16; ... .

3. BaruucanTe mepenie 4 uiaeHA TOCAeAOBATENHLHOCTH (Y,), 3ajAaH-

2
HOH PEeKyPPEeHTHO: ¥, = 3, Y, = [yl ]
n-1



TEMA 4. MNMporpeccun

C-22. ApudpmeTndeckas Nporpeccus

BapuaHnrt 1

1. Nana apudpmernyecKkasa nporpeccus (a,). Buuncanre a;, ecan
ay=-7,d=3.

2. Hadinute neprmit uien apubmermyecroit nporpeccum (a,),
ecau a, = 18, d = -3.

3. Haiinure a,, d, azs nna apmdMerHyeckoil nporpeccuu (a,):
10; 4; -2; ... .

Bo Bcex sagauax d — pasHOCTE apHbMeTHUYECKO IIpOrpeccuu,

C-22. ApudpmeTuyeckas nporpeccus

Bapunant 3

1. Jana apudpmeTudeckasa nporpeccusa (a,). Berancanre aq, ecan
a, =15, d = -6.

2. Hajizure nepBuiit uien apudmeruyeckoil mporpeccuu (4,),
€CHIH Q15 = —24, d = 4,

3. Haiinure a,, d, a5, 10a apudMeTndeckoil mporpeccun (a,):
0,5; 2; 3,5; ... .

Bo Bcex zagauax d — pasHOCTs apudMeTHUYLCKOH IPOTrpeccHH,



TEMA 4. MNporpeccun

C-22. ApudmeTtnyeckan nporpeccun

Bapunanr 2

1. Jasa apadmeTrndeckas nporpeccus (a,). BuluacauTe @y, ecau
a = b, d=-4,

2. Haligmre nepBhit uneH apudmeruueckoit mnporpeccuu {a,),
eCJIa d14 = 4, d=2,

3. Haiigure a,, d, a3 An1a apudMeTUdecKoi nporpeccHn (a,):
-11; -7; -3; ... .

Bo Bcex sagavax d — paszHocTbh apudMeTHIECKOH MPOrpeccHH.

C-22. ApudpmeTUyeckan Nporpeccus

BapwanTt 4

1. Naua apudMeTHaeckan nporpeccus (a,). Berancanure @y, ecan
0'«1 = -'3, d = 2,5.

2. Hajignre mnepBHil ujneH apadmMeruuecKoll nporpeccuu {(a,),
ecan ax = —-60, d = 2,5.

3. Haiigure a,, d, a,3 218 apudpMerudeckoil nporpeccHu (a,):
1. 2. 1.
13 e

Bo Bcex sagauax d — pasHOCTH apHPMeTHYECKOH MPOrpecCHH.
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TEMA 4. Mporpeccuun

C-23. ApudpmMeTnyeckan nNporpeccun

Bapuant 1

1. Jana xoHeuHas apupMeTudeckas nporpeccns (a,). Haiinure
k, ecan a, = -5, a; = 16, a pasHOCTE MPOTPECCHH paBHa 3.

2. SnaroTca am dncna A = -125 u B = 203 anenamu apudme-
THyecroll nporpeccuu (a,), ecan a, = 3 — 2n?

——31—; —%; « YKAXKHTE HOMEpa

TeX 4JIeHOB, 3HAYeHNA KOTOPRIX OTPUHATENIBHE.

#3. B apudMeTHYECKOR UpOrpeccuy

C-23. ApudmeTryeckan nporpeccus

Bapunant 3

1. Jana KoHeuHan apudMeTHUecKan nporpeccusa {(a,). Halinure
k, ecan a, = 6,2, a, = —29,8, a pasHOCTh IPOrpeCcCHH paBHa —4.

2, fAsnmoren an yucaa A = 48 u B = —~126 unenamu apudmMeTn-
YeCKOU mporpeccHH (a,), ecnd g, = 2 — 8n?

¢3. B apudpmMeTHUecKoii mporpeccun —%; --%.;;

TOrO YJIeHAa, HAYMHAN C KOTOPOTO BCe YJIeHH mporpeccuy Oy-
Ayt Goneure 1.

YKaXKHATe HOMEP



TEMA 4. Mporpeccun

C-23. ApudpmeTnyeckan nporpeccua

Bapuant 2

1. Jana xoHeuHasi apubMernuecKan nporpeccud (a,). Haligure
m, ecau a, = —3, a, = 21, a pasHOCTH OPOTPECCHH PABHA 2.

2. Apasaiores au yncaa A = 16 u B = 116 unenaMu apubmMeTHYe-
cxoil nporpeccuu (a,), ecau a, = 3n — 47

3. B apnpMerHueckoli OporpeccHH %; %;

Te€X 9JIE€HOB, 3HAYE€HHA KOTOPEIX OOJOXHTEIBHBI.

VHEaEHTE HOMepDa

C-23. ApudmeTuyeckan nporpeccus

Bapuanr 4

1. Hana xoneunas aputpmMeTndecKas nporpeccus (a,). Haitanre
m, eclu @, = -g, a, = 34,5, a pasHOCTh IIPOTPECCHH DABHA -;’-
2, SAsnmorca au uncaa A = 99 u B = —10 uaenaMH apugMeTHYe-

cKoM mporpeccuu (a,), ecan a, = 0,57 ~ 1?

¢ 3. B apudmMeTHUecKO#i nporpeccHH %; %; we YKRKUTE HOMED TOTO
uieHa, HAYMHAA ¢ KOTOPOTO BCe WEHK IPOTpeccHH OyAyT
MeHbitre -1,
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TEMA 4. NMporpeccum

C-24. ApudmeTruueckan Nporpeccus

BapuaHr 1

1. Hajizpre nepBuli uNeH A PA3HOCTE apHMeTHYECKON mporpec-
cuHu (a,), ecnd ag + a; = 70, a5 — a; = 15.

2. Hajinure cymMmy mepBrix 12 wineHoB apudmMeTHYecKol nmporpec-
cun, 3agaHuol dopmynoit a, = 7 — 3n.

3. B apudmeTnyeckoil nmporpeccuu (a,) xamo as = —1,5, ag =

oo

Haiinure a4 + a5.

C-24. ApndmeTnieckan nporpeccus

Bapwuanr 3

1. Haiiaure neperiii WieH U PasHOCTh apHdpmMeTnyecKoil oporpec-
cum (a,), eClIM dg + dz = —6, ay — a; = 1.

2, Haiigure cymmy nepsrix 11 wnenos aputdpmernyeckoi nporpec-
CHH, 3aXaHHON dopmyaoii a, = —1,57 + 3,5.

3. B apudmernueckoii nporpeccHu (a,) AaHO aypp = 8, @ = —2.
Haiixure a1, v ag + ae.



TEMA 4. MNporpeccun

C-24. ApudmeTnyeckan nporpeccun

Bapunaur 2

1. Haiinure nepBeiii ujleH H pa3HOCTh apHdMeTHYeCKOl mporpec-
cun (a,), ecu a7 + a3 = -8, az — a5 = -6.

2. Haiigute cyMMy nepBhix 14 wieHoB apu¢MeTHYECKOH Iporpec-
CHH, 38aaHHOH dopmymoil a, = 6n — 4.

3. B apudpmeTuyeckoil nmporpeccuu (a,) AaHO @4 = 2%, as = —1,8.
Haitaute a; + ag.

C-24. ApndmeTtndeckan nporpeccua

Bapunaur 4

1. HaliguTe mepBHIi UjleH H pPa3HOCTH APHPMETHIECKOH mporpec-
cUH (@,), ecaAu gz — @4 = —5, G0 + Gz = —46,

2. HaiianTe cyMMy nepBHIX 24 wieHOB apr{pMeTHYECKOH nporpec-

cum, 3aganHON dopMynoil q, = %n - —g

3. B apudmeTuyeckoii nporpeccun (a,) AaHO a4 = —T, @15 = —1.
HaiiguTe @15 4 a7 + da3.
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TEMA 4. Nporpeccun

C-25. leomeTpuyeckas nporpeccms

BapwnaHr 1

1. Haiigure b, u ¢ anga reoMeTpuueckoit nporpeccun (b,), y Koro-
pOﬁ bz = 4, b3 = 2,

2. HaitinuTe nATHH uneH reomeTpudeckoil nporpeccun (b,), ecan

=1 o=
bl—s,q 3.

3. ABnsaerca su uncio A = 64 ujseROM reomeTpudeckoil nporpec-
cuu 0,5; 1; ... ? Ecau fma, To YKaXXUTe ero HOMED.

Bo Bcex 3ajgadax ¢ — 3HaMeHaTeJb reome'rpm;ecxoi‘! IIpOrpecCHH,

C-25. leomeTpuyeckan nporpeccms

Bapuaur 3

1. Haiiaute b, u ¢ Ana reoMmeTpudecKkoit nporpeccun (b,), y Koto-

poit b, = 3, b3=%.

2. Hailtaare mecroii uwieH reomerpuueckoil mporpeccun (b,), ecan

—a -1
b]_ = 3, q 3.
3. Asasercs JU 4HeIo A = % YJeHOM I‘BOMETqueCKOﬁ nporpec-

cum 2; 1; ...? Ecau 7a, TO YKaXXUTe ero HOMep.

Bo Bcex 3afauax ¢ — 3HAMeHATeNb reOMeTPHYECKOIl IPOrpeccHH.



TEMA 4. Nporpeccun

C-25. leomeTpudeckan nporpeccun

Bapuant 2

1. Hatigure b; 1 g Ana reomerpmiecxkoii mporpeccun (b,), v koro-
poit bz = —6, by = 12.

2. HaiiauTre ceaApMOil 4jIeH reoMerpudecKkol nporpeccus (b,), ecan

bi=2.g=1.

3. fiBnaerca AA 9UNCIO A = _Slf YJeHOM reOMeTPHYECKOH nporpec-

cuy 3; 1; ...? Ecam ga, To yKaXKuTe ero HoMep.

Bo Bcex 3azauax ¢ — 3HAMEHATENE MeOMETPHYECKOM IIporpeccny.

C-25. feomeTpuU4ecKas Nporpeccus

Bapuant 4

1. Haiigure b; u ¢ gias reomerpuveckoit oporpeccun (b;), vy xoro-

2. Haiiznre AeBATHII ujieRn reoMeTpudeckoit mporpeccun (b},
ecan by = %, g=-2.

3. Asaserca au uncyao A = 243 yneHoM reoMeTpHIeCKOIl mporpec-

cuu 1; 1; ...? Ecau ga, TO YKAXKHUTe €ro HOMep.

3’

Bo Bcex 3aga4ax ¢ -—— 3HAMEHATeJbh MeOMeTDHYECKOH IpPOIPeccHH.
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TEMA 4. MNporpeccun

C-26. l[eomeTpuueckan nporpeccus

BapwaHnrt 1

1. lana reoMerpudeckas mporpeccusa (b,). Haligure nepsmiit
yjeH by, 3HAMEHATEAb ¢ M CYMMY I€PBRIX BOCBMH 9IeHOB Sg,

4
23—1’3'

ecnu b, =

2. Hajimire raxkye sHaUYCHHA NEePeMEHHON X, IPU KOTOPBEIX THCIA
—-20, 2x, —5 o6pa3yioT reoMeTpHYECKYI0 IIPOTPECCHIO.,

3. ana reoMeTpuueckas nporpeccma 32; 16; ..., Haltaure cyM™-
MY 4IE€HOB TPOTPECCHM ¢ YeTBEPTOrO MO celbMOH BEIIOYHK-
TeJBHO.

C-26. leoMmeTpuueckan hporpeccua

Bapunant 3

1. lana reomerpuueckaa mnporpeccus (b,). Haitaure mnepsbiii
qjneH b,, 3HaMeHaTeNlb ¢ U CYMMY MEepPBBEIX CEMM 4JeHOB Sy,
ecad b, = 0,5 - 272,

2. HalizuTe Takue SHaYeHNS epeMeHHOM £, P KOTOPBIX YHCJIa
t+ 6, 3\/; , t — 6 00pas3yoT reoMeTPpHYEeCKYIO IIPOTPECCHIO.

e3. CyMMa IepPBHIX TpPEX WICHOB TeOMETPUYECKOH IIPOrpecCHM
(b,) pasHa 14, 3HAMeHaTeab nporpeccud pasedH 2. Haigure b,
M CYMMY YJIEHOB NPOTPECCHH ¢ YeTBEPTOro 10 BOCHMOM BKJIO-
YUTETBHO,
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TEMA 4. Mporpeccun

C-26. leomeTpuueckas nporpeccus

Bapuanr 2

1. Jana reoMerpudecKas nporpeccus (b,). Halifute mnepsblit
uyneH b;, sHAMEHATENL ¢ H CYMMY HEPBBLIX IATH YIeHOB Ss,

3

32—5.

ecau b, =

2. Haiinure Takue 3HAYCHAS HePEMEeHHON X, HPU KOTOPLIX YHCIA
4, %2 » 8 00pas3yI0T reOMETPHYECKYIO IIPOIPECCHIO,

1.1,

16’ 8, LA LN )

YJIEHOB NPOTPECCHM C TPEThEro Mo MIeCTOH BKJIIOUHTENBHO.

¢3. ana reoMeTprHYecKad OpOrpeccHA Haiignte cymMmmy

C-26. MeomeTpuyeckan nporpeccun

Bapuaht 4

1. Maga reoMeTpHueckas nporpeccns (b,). Haiinure nepehiit
uwieH b;, 3HaMeHaTelb ¢ U CYMMY NEeDPBBIX JeTHPEX UWICHOB

3n—2
Sy, ecam b, = 3

2. HailiguTe TaKMe 3HAUCHNS IepeMeHHEOH ¢, IPU KOTOPHIX YHCJA
t-5, 2./6¢ . t + B 00pa3yIOT reOMETPHYECKYIO MIPOTPECCHIO,

¢3. CyMMa NepBBIX YEeTHIPEX YIEHOB I'eOMETPHUYECKOll nporpec-
cui (b,) paBHa 5, 3HaMeHaTenar nporpeccuu pased 2. Haif-
auTe b ¥ CYMMY WICHOB LPOIPECCHH C TPeTHero Io BochMOMH
BKJIIIATENHHO,



TEMA 5. 3nemeHTtbl KOMOGUHATOPUKMN, CTATUCTUKIA
M TEOPUMU BEPOATHOCTER

C-27. KombuHaTOpHbIE 3a0a4K1

Bapunant 1

1. Ha ypoKe pPHUCOBAHHA NePBOKJIACCHHKY HAA0 PaCcKpPacHThL NpH-
MOYTOJLHHK, TPEYTOALHHEK B KPYT B OOUH H3 YETHPEX OBETOB:
KENTHH, CHHHMIH, KPACHBIN MJIH 3eJIEHNH Tak, ¥To0bl Bce PuUry-
PH OBLIH pasHOrO IBeTA.

a) CKOJILKO cyIecTBYeT ¢CIoco00B paCKpAIIUBAHNAT
0) CKoaBKO cymiecTBYeT cmoco00B pACKDAINNEAHNA, TIPH KOTO-
PHX KpyT OyaeT 3eJéHBIM?

2. Vs natu nudp 2, 3, 5, 7, 8 cocTaBHIN BCe BO3MOKHHEE BapH-
AHTHI ABY3HAYHKIX uymcel. CKOJBKO TAKMX BAPHAHTOB CYIIECT-
Byer? CKOJBKO IIPH 3TOM MOJYUHTCA YHCeN], KPpaTHBIX 37

C-27. KomBuHaTopHbIe 3ana4u

Bapuaur 3

1. Kade OHICTPOTO NUTAHHA TNpeAJATaeT ITOCETUTENAM MEHI0,
B KOTOPOM ABA BKJAA CAJIATOB: OBOI{HOH M MACHOH, TPU BHMAA
HAOHTKOB: 4all, Kodpe B COK, UeThHipe BUAA MUPOMKOB: C TBO-
poroMm, AxemMoM, MacoM W rpnbamm. KoMmaexcawii saBTpak
COCTOMT M3 OJHOTO CAJIATA, OJHOTO BMUAA HAIIHTKA M ORHOTO
OHPOKKA.

a) CKONMBLKO CYLIecTBYeT cnocoBoB COCTABIEHHA 3aBTPAKa?
6) CKOJIBKO OpH 3TOM ¢HOCOBOB, MPH KOTOPHIX COK He COuera-
€TCH ¢ NMHPOMKOM ¢ rpubamm?

2. 13 natu uadp 1, 4, 5, 7, 0 cocTaBnau Bce BOIMOKHBEIE BapH-
AHTH] [RY3HAYHEIX yucea. CKOJLKO CYLIECTBYET TAKUX BapHUAH-
ToB? CKOJIBKO MPH 3TOM MOJYYHTCHA YHACE]I, KPATHEIX 67



TEMA 5. 3nemeHThi KOMOUHATOPUKU, CTATUCTHKM
U TEOpUU BEPONITHOCTEA

C-27. KombuHaTtopHblie 3agaqum

Bapuanr 2

1, VuyeHHUK Ha YpOKe TPYAa BRIPe3aeT M3 LBEeTHOHW GyMaru 3més-
OOYKY, KBAAPAT H KpPYr. ¥ HEero UMeercA OATH JHCTOB OyMaru
PASHOTO IBETA: MEATHIA, 3eNEHBIH, KPACHEIHA, CHHHHA 1 dHoNe-
TOBEIIl, YUeHHUK 3afyMaJ CHAEJNATH Bce (GHIYPEL Pa3HOrQ LBETA,
HO IPH TOM 3BE3AOYKA AO/KHA OBITH HENMPEeMEHHO KpacHOk
WJIH CHHeH.

a) Ckonpko cyuiecTByeT cnocof0OB BRIpe3aHUA (GUIYP 387aH-
HBIM 00pasom?

6) CKONBKO npH 3TOM CHocofOB, IIPH KOTOPHX Kpyr GuogeTo-
BHIA?

2. M3 yeTnipéx mudp 1, 4, 5, 8 cocTaBHIN BCe BO3IMOMCHBIC BApH-
AHTH TPEX3HAYHBIX YHCes, CKOJBKO CyHIecTByeT TAKHX BapH-
aHTOB? CKOJBKOC NPU 3TOM MOJNYIHUTCH YHCEN, KPATHHIX 5?

C-27. KoMOGuHaTtopHble 3ana4u

Bapuvant 4

1. Ina DpUroTOBJEHUA KOKTEHJA 32 OCHOBY MOXKHO B3STH MOJIO-
KO MJHN COK, MOPOKEHOE MOMHO R00ABHTL CAHMBOYHOE, IIOKO-
aaguHoe, KIybHuuHOe, QUCTANIKOBOS MM BAHUJABHOE, & CBEPXY
VKPacHuTh MOKONATHOHR KPOMIKOH, OPEeXaMH HAK ATOAaMH.

a) CKONBKO CYIIeCTBYET PeLenTOB NPHUTOTOBICHKA KOKTeILIA
U3 JaHHEIX MHTPEeSUCHTOB?

6) CrOJIBKO TIPH 3TOM BHAOB KOKTEHJA, B KOTOPBIX IIOKOJIaA-
HOe MOPOKEHOE HE COUeTARTCH C IMOKOIARHON KponTkoii?

2. 3 gernipéx mudp 2, 3, 6, 0 cocTaBHIN BCce BO3MOMKHBIE BAPH-
AHTH TPEX3HAYHRX gucen. CKOJBKO CYINeCTBYeT TAKMX BapH-
aHTOB? CKOJBKO IIPY STOM HOJIYyUHUTCA YHUCeJ, KpaTHRIX 207
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TEMA 5. OnemeHTol KOMOUHATOPUKKW, CTATUCTUKW
U TEOPUU BEPORATHOCTEN

C-28. dakTopuan

Bapuvant 1
1. Brigucnure;
. 201
a) 6! + 74, 6) ——— 161 ar
(n + 1)t

2. Coxparnre n1pobn - D"

3. Peminte ypasuenue (2n — 3)! = 23(2n ~ 4)!, ecnin n € N.

C-28. ®dakTopuan

Bapwnanr 3
1. Beiuncaure:
. Bt 20!
a) (6! + T : 51; 6) 151 51
n(n - 1)
2. CoxpaTure apobn Tk

3. PemuTe ypaBHenue (n + 1) = 12(n — 1)}, ecsit n € N,
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TEMA 5. 9neMeHTH KOMOUHATOPUKU, CTATUCTUKMU
U TeopuM BOPORTHOCTOMN

C-28. daxropuan

Bapwuanr 2
1. BriuncianTe:
— Ef. 241}
a) 7! - 5 6) ——— o1 41"
(n + 1!

2. CokpaTture Apobe TEEh

3. Pemure ypaBuenue (3n — 4)! = 20(3n — 5)!, ecxu n € N,

C-28. ®daxropuvan

Bapuant 4

1. Briuuciaure:

a) (81 - 61) : 330;  6) P

(n + DI
n(n - 2)1°

3. PeminTe ypasHenne (n + 2)! = 42n!, ecim n € N.

2. Corparure apobs
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TEMA 5. 3nemenTtbl KOMOMHATOPUKN, CTATUCTUKMU
M TEOpUU BEPOSITHOCTEN

C-29. Cratuctuka — ansand nHdopmalnm

Bapwvanr 1

Ha copeBHOBaHWY IO PUIYPHOMY KATAHUIO CIOPTCMEHE! 34 IpPO-
H3BOJABHYI0 NPOrpaMMy NOAYYMIAH chexyioimue Samanw: 4,8; 4,6;
4,1; 4,6; 4,5; 4,3; 4,6; 4,5; 4,5; 4,3.

a) CocTaBpTe TAGJHIY pacIpegelieHHA AaHHEIX.

6) Halizure 061péM, KPATHOCTh M YACTOTY H3MEDEHHA.

C-29. Cratuctnka — auszany uHdopMaummn

Bapuaxt 3

Ha copeprOBaHMH M0 GDHUrypHOMY KATAHHK) CHOPTCMEHLI 38 IPO-
M3BOJBHYIO NPOTPAMMY HOJYIMAN caexyiomme Oaaner: 5,9; 5,9;
5,7; 6,0; 5,8; 5,9; 5,8; 5,7; 5,8; 5,9.

a) CocraBpTe TAOMMNY pacnpeaejeHud JAHHBIX,

6) HafiznTe 00H6M, KPATHOCTE M YACTOTY H3MEpEeHHA.



TEMA 5. DnemeHTbhl KOMOUMHATOPUKN, CTATUCTUKM
U TEOPVM BEPOATHOCTEN

C-29. Cratncvka — ausainH nHdpopmMaunmn

Bapunanr 2

Ha copeBHOBaHHH IO urypEOMy KaTAHHIO CIIOPTCMEHEI 3a IIpO-
H3BOJBHYIO NPOTPAMMY HOOJIYYWIN cxepyomue Gamwner: 4,2; 4,1;
4,0; 4,0; 4,2; 4,3; 4,0; 4,0; 4,1; 4,0.

a) CocraBbTe TAOIHIY pacOpeAeNeHUs TAHHHIX,

6) Hadigure 00BEM, KPATHOCTE B YACTOTY H3MEDEHMS.

C-29. Cratmctvka — An3aiiH uHGOPMauUmn

Bapunant 4

Ha coperHOBaHNU N0 GHrypHOMY KATAHHIO CIIOPTCMEHH! 34 IpPO-
H3BOJLHYIO NPOrpaMMy MOJYYRAH caeayiourne Gamnwr: 5,6; 5,4;
5,7; 5,6; 5,8; 5,5; 5,5; 5,4; 5,7; 5,5.

a) CocraBpre TabMHLYy pacnpeneneHNs ZAHHHX,

6) Haiignre 0056M, KPATHOCTh H YaCTOTY H3MEPEHHA.
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TEMA 5. JnemenTel KOMOBMHATOPUKW, CTATUCTUKNA
M TEOPpMN BEPOSTHOCTOMN

C-30. Cratuctuka — amaalid uHpopMauumn

Bapuant 1

Tabanma pacupezeneEns BHOOPKK 0aJJIOB 3a KOHTPOABHEYIO pabo-
TY IO MaTeMATHKE HMEET BHA:

BapuasTa
Cymma
516 |7]8(9(10|]11(12(14(15;16(|17
KpareocTs 1 2 (1| 2|43 |3|5|12(4(1}2]1 30

IIo aaHHLIM TabXHIE:
) COCTABbTE MHOTOYIOJIILHHK PaclpelejieHUA KPATHOCTEH;
6) onpezenuTe MOAY, pasMax M cpegHee 3HAYEHHE.

C-30. Cratuctuka — auaadii uHpopmaumum

Bapunaur 3

Tabauna pacnpefiencauda BHOOPDKM 1eH Ha Xjaef B paje Marasm-
HOB UMEET BHA:

BapuanTa
CyMmMa
69|731756}17,9|8,318,6(8,9(9,6}10
KEpaTHOCTH 6 | 811219 (10| 6 ([ 5| 4 ]38 63

IIo gaupabIM TAGIHITEL:
&) COCTABLTE MHOT'OYI'OJLHUK paclOpefeeHUA KPATHOCTEH;
6) oopemenuTe MOAY, PA3MAX M CpEeIHEe 3HAYCHUE,
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TEMA 5. DnemeHrbl KOMOMHATOPWKKU, CTATUCTUKU
M TeopuM BEPOATHOCTEN

C-30. CrammcTnka — au3and uHpopMaummn

Bapunant 2

Tabauna pacnpegeleRna BEIGOPDKH CYyMMEI 6aNI0B mOCAEe YEeTEIPEX
BCTYNHTEJILHEIX DK3AMEHOB MMeeT BHUA!

Bapuanra
Cymma
12113 |14{15{1617(18 (19| 20
Kparaocts 51117 (12(10/ 98 (53] 2 54

ITo naHHEIM TAGTUITL:
a) cocTaBbTe MHOTOYTOJBHHE pacHpeaelleHHd KpaTHOCTel;
6) onpenenuTe MOAY, PASMAX U cpefHee 3HAUEHHE.

C-30. Crammcruka -— pM3aitH wHGopMaLK

Bapuant 4

Tabnrama pacnpefeseHUA BHOOPKH y9alquXcAd HAYANBHON IMIKOIR
oo rogaMm poxrAenna Ha 2007/2008 yuefuriii rox HMeeT BUA!

BapuauTta
1994 (199511996 | 1997|1998 (1999 ( 2000 ( 2061
Kparaocte | 10 | 20§ 35 | 30 | 25 | 24 | 30 | 26 200

Cymma

Ilo paHHEEIM TaOJIHIEI:
a) COCTABLTE MHOTOYTOJABHHK pACKpeleeHUA KPATHOCTEMH;
6) ompenesMTe MOAY, PASMAX U CpefHee 3HAUYEHHE.
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TEMA 5. 9nemeHTbl KOMOMHATOPUKK, CTAaTUCTUKM

M TEOpUKN BOpPOATHOCTEH

C-31. NpocrerAlwune BEpOATHOCTHbIE 33Qa4W

Bapuant 1

1.

2.

B Memrke nexxar 7 cHHHMX, 8 KpacHREIX U 6 3enéHrix mapos. He
TAAAA BHIHAMAaeTcd OAuH map. KakoBa BepOATHOCTE TOTO, UTO
oIap OKAXKETCH 3eNEHHM?

B ropobke «Accopti» nemxar 30 HepasANYHMEIX IO BHAY IIO-
KOJIagHBIX KOHQeT, m3 KoTophix 18 miTyr ¢ moxoxagHoit HA-
YMHKOH H 12 mTyx — ¢ opexoBoii. Bm6uparoTcA Hayraj AKBe
KoHdersl. Kaxosa BepOATHOCTE TOTO, UTO 00e¢ KOHGDETHL OKa-
HYTCA ¢ OpexoBoii HaumHKOoH?

C-31. lMNpocTenwne BepOATHOCTHBIE 338a4M

Bapuaut 3

1.
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BRIDYCKHMKH OEBATOrO KJACCA IOCNEe OKOHUAHWSA OCHOBHOIMN
OIKOJBL ANA NPOJOJKeHNA o0paszoBaHMA BRIOpANHM caeRyIOITUe
upopuau ofydyeHHA: 7 4UeNOBeK — IOpuUANYeckul, 12 uejo-
BeK — OKOHOMHYecKHil, 6 demoBer — MaTeMaTHYeCKMH H
10 yenoser — ryMaHuUTApHEIA, KakoBa BepOATHOCTE TOTO, UTO
CAYYAlHO BCTPETHBIOMIICA BRINYCKHHK BTOTO KJacca BROpan
MaTeMATHYIeCKHH npoduas obyyenua?

YueHHKY Hafo ObLIO BRIYYNTh K 3auéry 32 Bonpoca. OH BEI-
yuua 24 Bompoca, a 8 — He ycnen. Ha 3a49éTe OH BRITATHBAET
ABa OmwmerTnra mM3 32, mo OffHOMY BoOpocy B KamjaoMm. Kakosa
BEPOATHOCTE TOTO, MTO XOTHA OBl OIMH BONPOC OH 3HAET?



TEMA 5. 3nemeHTbl KOMOUHATOPVKN, CTATUCTUKM

M TeopuHU BEPOATHOCTEN

C-31. MNpocTeiwmre BEpOATHOCTHNE 3a4a4u

Bapuant 2

1.

2.

B xopofke Jsemar AeTCKHe KYOHKH: 4 — kéaToro InBeTa,
7 — rpacuoro npera 1 9 — seaéroro. He raaas BrHUMaeTcsa
oguH KyOuk. Kaxopa BepOSTHOCTEL TOIO, YTO KYOHK OKaKercs
wEnTRIM?

B ropofike «AccopTi» aeKaT 25 HepasAIHYMMEIX IO BHAY IIO-
KOJAZHLIX KOHGer, H3 KOoTopeiX 15 mTyk co CIMBOYHOH HAa-
ypHEKOH B 10 mTyR — ¢ dpyKTOBOii. BRIOHpaKOTCA HAYrag ABe
koHbpeTel. KakoBa BepodATHOCTE TOrO, UTO 00e KOH(ETH OKa-
JKYTCA CO CJIHBOYHOM HAYMHAKOMN?

C-31. MNpocreRiuve BEPOATHOCTHME 33a,0a4M

BapunaHrt 4

1.

VyamuMes AeBATHX KJAACCOB AJA CAAYM OZHOI'O U3 PK3aMEHOB
o BHOOpPY OBLNM TpeRNOMeHkl ClIeAyIolHe IpeaMeTHI: JHTe-
parypa, reoMerpusa, ¢hus3uka, GHOJOrHA 1 HHOCTPAHHBEIHA A3HIK.
B pesyarTaTe yuammecsa pacapefelHMINCE CAEAVIONIHM ofpa-
30M: JHTepaTypy BeiOpanu 12 dyenoeek, reoMeTpaio — 9 wge-
JI0BEK, $PHBMKY — 6 uenomer, 6HONMOruIc ~— 7 uesOBeK W UHO-
cTpaHHEl A3KK — 15 uenosek. KaxoBa BepoATHOCTH TOrO, 4YTO
cay4aiiHO BEIGPAHHEIN YYeHHK CAAET reOMeTpHIO?

Ha BuKTOpHHE II0 MaTeMaTHKe OuLIO0 24 Bonmpoca, ua HHX 16 Bo-
IPOCOB HA TeMY « YuéHhle-MaTeMATHKH» 1 8 BOIPOCOB HA TeMY
«9TO HHTepeCHO». YUACTHUK BUKTOPHHEI BEITAPHBAET IIC OTHO-
My pBa 6uneTura us 24. Kaxosa BepoATHOCTE TOrO, YTO BOIIPO-
Chl OKAMKYTCA HA DPasHbIe TEMEI?
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TEMA 5. 3nementobl kombuHaTopukn, cTaTMCTUKU
M TEOPUM BEPOATHOCTEH|

C-32. MNMpocTteiilune BEPOATHOCTHRIE 3a0auu

Bapuanr 1

1. CayvyalineiM o0pasoM BEIOHMpAIOT OJHO H3 pellleHMH HepaBeH-
crea -1 € 2x + 3 < 9. Kakosa BepOATHOCTb TOTO, UTO OHO
YAOBJNETBODAET HEpaBeHCTBY X # 07

2. CepeauHEI CTOPOH HPAMOYTOJBHHKA SABIAIOTCH BEePIIMHAMH
pomM6a. KaxkoBa BepOATHOCTS TOTO, 9TO HAYTAK BHOPaHHAA TOY-
K& NPAMOYTOJNBHHKA OKAXETCA BHYTPH pom0a, €CJH CTOPOHBI
NPAMOYTOJABHAKA PABHEI 6 cM H 8 cm?

C-32. Npocreiilve BEPOATHOCTHLIE 320a4M

Bapwant 3

1. CayqaiiEBIM 0GpasoM BHIOHPAIOT OAHO M3 DeULIeHHI HEpPABEeH-
crea x° + 8x < 9. Kaxosa BepOATHOCTE TOTO, YTO OHO YAOBJIET-
BOpAET HepaBeHCTBY |x| > 67

2. CepeanHEI CTOPOH OPAMOYTOJHHHKA, PABHEIX 6 ¢cM 1 8 cM, aB-
AA107TCA BepmuHEaMu pomOa. KakoBa BeposATHOCTH TOTO, UTO
Hayraj BeIGpanHadA TOYMKa NPAMOYTOJBHHKA OKAXKeTCH BHYTDH
3aKPANIeHHOI'0 TPeyTOJbHUKA (CM. puc.)?
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TEMA 5. 3nemeHTbl KOMOGUHATOPVKN, CTATUCTUKMU
1 Teopun BEepPOATHOCTEN

C-32. flpocreillume BEPOATHOCTHLIE 3a0a4U

Bapuanr 2

1. CayvaiiapiM o0pasoM BROHPAIOT OAHO M3 pemieHMil HepaBeH-
crBa —7 < 3x + 2 € 20. KakoBa BepOATHOCTL TOrO, 4TO OHO
YJAOBJETBODAET HEPABSHCTBY X < 07

2. Cepeauusl CTOPOH poMba ABAAKTCH BePIIHHAMHM OPAMOYTOJb-
HuKA. KakoBa BepOATHOCTE TOrO, YTO HAYTaA BhIOpanHag TOoY-
Ka pomia OKAXXeTCA BHYTPH IPAMOYTOJIBHHKA, €CJAH JHAroHa-
Ju pomba paBEM 12 eM H 16 cm?

C-32. Mpocreiwne BEPORTHOCTHLIE 3a0a4M

Bapuant 4

1. CnyuaiinbiM 06pasoM BRIOMpPAIOT OAHO M3 DemeHHH HepaBeH-
ctBa %% - 5x € 24, KaxkoBsa BepOATHOCTE TOro, 4TO OHO YAOB-
JIETBOPSIET HEPABEHCTRY x| < 47

2. CepeanEM cTOPpOH poM0a SBAAIOTCA BepIIMHAMH IIPAMO-
yroapHAKa. KakoBa BepOATHOCTH TOrO, UTO HAYTaj BhIOpaHHAS
ToYKa poMba OKAMKETCH BHYTPH 3aKPAIICHHOTO TPEYroJbHH-
Ka, OTCeKaeMOoro IpAMOYTIOJABHUKOM OT poMmba (CcM,. pHc.), ecau
AuaroHaaH pomGa papHel 12 cM # 16 cM?

=
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TEMA 5. 9nemeHTbl KOMOUHATOPUKIN, CTATUCTUKM

M TOOPUMN BEPOATHOCTEN

C-33. 3kcnepyMeHTanbHbie AgHHLIe U BEPOSITHOCT COGLITWIA

Bapuanr 1

1.

2.

ITo craTHCTHKe eeAHEeBHHMX IPOJAXM B OAHOM H3 CynepMapKe-
TOB NIPOILEHT YeKOB ¢O CKHAKOH cocrapiader 15%. B Tedenue
IHA cynepmapker moceTuno 2055 wesmopex. CKOMBKO 4YeIOBEK
OPHOIH3NTENPHO TOMYVIWIN CKHAKY?

BepoATHOCTE BCXOXKECTH CeMAH orypuocs pasea (0,84, Croanko
ceMAH npuOAUSHTEILHO GBLIO B3ATO ANA OPOPANHUBAHUA, €CAHN
Baomo 143 ceMeHn?

C-33. 3kcnepumentanbHbie AaHHbIe N BEPOATHOCTH COOBITWIA

Bapuanr 3

1.

2.

76

B ogHOM H3 cynepMapKeTOB IPABO HA CKMAKRY HMewT 36 % mo-
Kynareneit, 20% oOT 3TOr0 WHCJIA NOKYIIATEJEH IOJB3YIOTCH
CKHAKOH B YTpPeHHHe uachl paloTml cymepMmapkera. CKOABKO
YeI0BeK MOJL3IYeTCH YCAYTaMH ZAaHHOTO CYIE€pMAPKETa B Tede-
HMEe JHA, eCJIH ¢ YTpa HOKYIKH cO CKHAKOH caenanu 144 geno-
Bexa?

BepoarHecTs 6paxa NpH HCIOJAB30BAHNH COBPEMEHHEIX BBICOKO-
TOYHBLIX TeXHOAOTHHA mpoH3BoAcTBa paBHa 0,0012. Croabko Ka-
YeCTBEHHBIX H3JeJHii BRINYCKAETCHA HA AAHHOM IIPOM3BOJACTBE,
eclIH 3a mecneqyeMuil nepuog Beimymeno 5400 magenmii?



TEMA 5. 3nemMeHThl KOMOMHATOPUKW, CTATUCTUKU
M TEOPVM BEPOSTHOCTOM

C-33. 3KCNepuMeHTaNbHLIE JaHHLIE U BePOATHOCTU CoBbITHiA

Bapuant 2

1. Ilo craTnCTHKE €XKEeAHEBHBIX HPOAAK B OAHOM H3 COMHAJTBHRIX
MAaraswHoB YeKH cO CKHAROL cocTaBiaaior 48 % B jeHb. CROJBKO
YeJIOBEeK MPUGAHU3HTENBHO MOCEIAET MATA3HH, €CJIM B AeHb HC-
CNIeIOBAHUA CKUARY Noayuyuan 1447 uenopex?

2. BepoATHOCTL BexoxxecTH ceMAH Kabaukor paBHa 0,91. Iloces-
xu 230 ceman. CROABKO CeMAH, TPEAMOI0KUTENLHO, B3OHAYT?

C-33. 3KcnepuMeHTanbHble AaHHLIe U BEPOATHOCTU COBBITUI

Bapunant 4

1. Bo BpeMA pacOopofaky IeHa Ha OpPrrexHUKY OB CHAMEHa
B cpexneM Ha 30%, mpH 5TOM meHa HA OPHHETEPH Oblaa CHHM-
sxeHa Ha 12% oT cpefHero CHHMEHHSA LeH HA BCK OPIrTeXHUKY.
Kaxopa ObLia IeHa OPHHTEPA BO BPEMA PACIPOJANKK, €CJIHN A0
pacnpojaxu oH croun 5400 p.?

2. BepoaTHocTh Spaxka IPH HCIONL30BAHNH COBPEMEHHBIX BRICOKO-
TOYHHIX TexHonormit papHa 0,0015. CxoabKO KaveCTBEHHEBIX
U3jJeaNil BEIIYCKaeT NpeANpHUATHE, eCJH YHCA0 OpAKOBAHHEIX
H3Zle U 38 HecTeAyeMBIlt nepuox 6pI0 pasHO 27
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UTororoe nosropeHne

C-34

BapuaHrt 1
1. HajiznTe o6nacTe onpefeneHus byEKOIUHR
y=+-%* + 5x + 24.

2. Pemure cucreMy ypaBHeHMI:
3x +Ty =1,
(x - 3y)38x + Ty) = 11,

3. ocTpoitre rpaduk dyaxuun y = (x + 1)°. Haliaure xoopau=a-
THL TOUEK HepecedYeHHd I'pauKa TaHHON QYyHKOIHHR ¢ rpaprKoM
byakmun y = 4x + 4.

4. YerpépTeiil Wien apaMeTHYeCcKoH Nporpeccuu paser 9, a BoChb-
moi pasen —7. Hallgnre cyMMy IiepBhiX BOCBMH HJIIEHOB HPO-
TpeccHn.
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UToroeoe noeropexne

C-34

Bapuant 2
1. Haiizure ofnacTe onpefenenus Qyaxmun
1
x* +2x -85

2. PemuTre cUCTEMY YpaBHeHU:

8x -3y = 1,
(x + 2yX8x - 3y) = 12.
x«(

3. ITocrpoiiTe rpadpuK QyHRODHH Y = = Haiignre KOODAMHATEI

TOYEeK HepecedeHHa rpaduks AaHHOHN QPYHKUHA ¢ rpaduxom
byurouy y = —2x.

4. lectolt ynen apudMeTrnIecKoil mporpeccHH pased 11, a aBe-
HapmaTtelii paBen —19. Hailiaure cyMMy DepBHIX ABEHAAIATH
YWIEHOR NPOrpeccHi.
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KUrorosoe NoBTOpeHMe

C-34

Bapuaur 3

1. HaitanTe oGnacTe onpefesieHAA GYHKOUH

2. PemuTe CHCTEMY YPaBHEeHM:

xy = 12,
2x + 2y - xy = 2.

3. IMocTpoiite rpadbux byaxkouy y = 4x~¢ — 2, Haligute Koopau-
HATH TOYEK [lepecedeHMA rpadpura AaHHONR PyHKIuu ¢ rpadn-
KoM QyHRIHEM ¥ = 3x% — 1.

4. Haiigare unc/io 4wieHOB apHMeTHYecKoi Mporpeccuu, eciy mep-
BHIil eé unen paser 33, pa3sHOCTE PABHA —7, A CYMMa paBHa 45.



UroroBoe nosropeHMne

C-34

Bapuart 4

1.

Haiianre ofmacTs onpeaeienns GyHKINHN

- ‘x’—ﬁx—lf&
y= 2-x

. Penrure cucreMy ypapHeHWil:

x+ 2xy +y = -13,
xy = —6.

. IlocTpoiiTe rpadhmk dyaknen y = 33/; + 1. Haiignte KoOpAuHAa-

T TOUEK IlepecevyeHHs rpadhura XaHHOR PyHKOUH ¢ rpadHroM

byHKREH § = S

. Hafigure qncao uaesoB apupMeTAIECKOIi MPOTPeccHy, eCIn Iep-

BBIH €é yJsieH paseH 53, pasHOCTh paBHA —8, a cymmMa paBHa 14.
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