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[Mpeancnosune

JdupakTHUeCcKHe MATEepPHAIBRI — COCTABHAA YacTh yueOHO-MeTo-
ARYECKOT0 KOMIOJIEKTAa AAA YrayOJeHHOro H3y4YeHHS alreOpnl
B 8—8 Kiaccax, COBZAHHOTO HA OCHOBe yUeGHMKOB 1o aurelpe nopx
pexaknuesr H. d. BunenxnHa; npesHasHadeHB! AId OPTraHH3alUH
CAMOCTOATENBHOY PAbOTEI YUATIUXCA ¥ KOHTPOJA 38 KAUYECTBOM yC-
BOCHHA M3ydaeMOro MaTepHama.

CamocToaTeNbHBbIE M KOHTPOJbHBIE paboThi NpeACcTABJIEHBI B ABYX
PABHOIGHHBIX BAPHAHTAX; HYMepallMsd CcaMOCTOATEJLHBIX pabor
NaHa BHYTPH KaXJIOre KPyOHOTO pasfiela NPOrpaMMsel B BHAe 000-
sHauenna C — k, rge k — HOoMep paboThI.

Ko BceM camocTOATENBHEIM H KOHTDOJBHBIM paboraM OpHBexme-
HEI OTBEeTHl (3a UCKJIIOYeHWEeM TPHBHAJIBHLIX CIyYaeB).

B runaxKTHYeCKHMX MATEDPHANAX CONEPIKUTCS TPH HCCIeLOBATE k-
ckre paborpl. X BBIDOIHeHHe TpefyeT HeCKONBbKO GOJBIIETO Bpe-
MeHH, U MIOITOMY BBINCGJHATE HX eJaTeJbHO AoMa. OGLIYHO CPOK
BBINOJHeHNA TAKOro 344aHHA — OXHA HeJesd.

IIpuBeneH0 mpuMepHOE TeMATHYECKOE IJIAHHPOBaHMe yieOHOro
MaTepuana oo ajareOpe B AByx BapuadTax — 5 4 B Hegmeaw (170 «
B rox) u 4 4 B Hexento (136 u B rox).

OrMernM HeKOTOPHIE OCOOEHHOCTH CAMOCTOATEILELIX M KOH-
TPOJNBLHEX padoT, BKIUEHHBIX B gaHHoe mocobme. Kax mpasuio,
Ka)aad caMocToATe IbHasd paboTa HanpaBJAeHAa HA YCBOEHNE OIpe-
JEeJeHHOT'O pajjiella IpOorpAMMEI, a IOITOMY COMCPKHT 3amaHHA Off-
HOI'0 YPOBHSI, B HEKOTOPBIX CJAYYAAX XOCTATOYHO BBICOKOIC.

3ametumM, UT0 B mepepaboTaHHOM BapHaHTe yuyebHuka H. f1. Bu-
JeHKNHA «Anrefpa, 9» cHcreMaTHYeCKH ACMOHCTPHPVIOTCA BO3-
MOYXHOCTH Kypca MaTeMaTUKH OpPN pellleHHM BaYKHBIX 3agad COBpe-
MEeHHOH KOHOMMKH.

PaccmaTpuBaembie B gaHHOM nocOOHE 3a7adud BO MHOTHX CJIy-
4aAaX CYINECTBEHHO OTJIMYAIOTCA OT TeX, KOTODHIe HMETCA B CTAH-
JapTHBIX yuyeOHHKAX U y4eDHLIX nocobuax. 3agaul ke, OTHOCALIHe-
cd K SKOHOMHUYecKoMy OJIOKY, cocraBieHBl 3aHORO. Kpome ToTO,
OTMETHM, 4TO 3KOHOMHUYECKHU OJOK 3aMKHYT — B y4eOHHKe IIpH-
BeIeHbl B Pa3bICHEHBl BCE OCHOBHBIE TIOHATHA, HeOOXOMHMBIe AN
peureHHa 3axad, H HeT HeobXoauMoctH obpamareca K APYIHEM
yieOHIKAM, Hanpumep K yIeDHHKaAM 00 3KOHOMHKE.

3aMeTHM TAaKXe, YTO CAMOCTOATEILHEIE PaGoThl HE perJaMeHTH-
POBaHBI KECTKO HU II0 BpeMeHH HMX HCIOJHEHHd, HH I0 ¢JHHCTBeH-
HOCTH MeCTa HMX HCOoJb30BaHMA. OcHOBHas dacts pabor Moxer
GBITL HCIIOJIb30BAHA, C OJHOH CTOPOHBI, IPH H3YUeHWH HeCKOABKHX
TEM, YTO OTMEUEHO B NPUJATaeMOM TEMATHIECKOM NIAHHPOBAHHN.
C npyroir cTopoHEI, OOCY)XAeHMEe OTHENLHLIX BAMKHEIX pasziesIoR
Kypca OpPOBOSKHTCA B HECKOJBKHX ero pasfenax (HaXoMIeHue MHO-
’KeCTBa 3HAYeHHH (QYHKIHNH, 3afa4l HA HAXOKACHHE 3KCTPEeMyMa
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H T. kK.). Takum o0pazom, KaKjasd caMOCTOATeNbHasd pabora H ee
bparMeHTBbl MOTYT HCHOJB30BATHCA HA PA3IWUHBIX sTalnax dopmu-
POBAHUA KOHKPETHBIX 3HaHHK M yMeHuH. CopeprkaHme CaMOCTOH-
TeJbHBIX paboT NO3BOJIAET YUHTENIO OPraHM30BATh AUPPEPEeHIIUPO-
BaHHYIO paldoTy Ha ypoKe H CKOHCTDPYHDPOBATEL JJA KaXXJOr0 yYeHH-
Ka HHIWBHAYAJILHYIO TPACKTOPHIO U3yueHHs y4eOHOro marepuasa.

B yueOHWKe yuTeHO, uUTO AEBATHIH HKJIacc ABIAeTcCA «pydex-
HbLIM» 11 H& ero YpPOBHe II0JIe3HO IIOKAas3aTh NepCIeKTHBY HaJbHeH-
1ero PA3BUTHA Kypca MaTeéMaTHKH,

B cBasm ¢ sTuM B y4eOHHK BKJIOUEHBl TaKue pasjeibl, Kak
«HecnenoBanne GyHKLEN SJIeMeHTAPHBEIME cpeiacTBaMu», <«lIpemer
MOCTIeJOBATENBHOCTH» U T. K. EcaH yueHHK H He OyJeT B HAaJbHEH-
HieM yrjayOJeHHO M3y4aThb MATEMATHKY, TO ¥ Herc OCTAHETCH LeJib-
HOE€ TMPEeACTABJIEHNE 0 MaTeMATHKE M ee TPUJIOKEHUAX K DPEUTeHHIO
BaXKHBIX zagau. Ecam xe oH Oyzer H3y4yaTh MATEMATHURY H JaJb-
nie, TO QCHOBATEJBLHC NOATrOTOBJEeHHasaA 0asa zeBaATOro KJjacca Iio-
3BOJNHT eMy a(hdeKTHBHEe OBIAAETh HOBHIMM, D0OJIee MOITHBIMU Me-
TOAAMHM pelIleHHs MHOTHX 3a4ad.

KoHTpoabHbie paboTH OOLIYHO OXBATHIBAKOT DOJAbIINHA o0BeM Ma-
TepMaua, uem camMocTosATeldbHBIe paborni. TIpw HeodxogumocTH
B KOHTPOJBHYIO pAboTy yUHTEJL MOMET BKRJIKUUTL 3aJaHHA U3 CO-
OTBETCTBYIOIHMX CAMOCTOATEeNLHBIX pabor. Kaxk npaBuino, KoHT-
POJbHBIE PABOTHI paCCUMTAHLI HA OLWH YPOBEHDb, HO INOCKOJIbKY OHU
ZToCTAaTOYHO O0LeMHLIe, TO YUHTENIb B 3aBHCHMOCTHA OT YDOBHs 00y-
YeHHOCTH KJacca MOKeT H3MeHsATh X o0beMm. BMmecre ¢ TeMm oLeH-
Ka <«TATb» CTABHTCSA, KaK TIPABHJO, 3a BLITIOJHEHNEe YVUYeHHKOM
H JOCTATOYHO CJIOYKHBIX 3aJad, a He TOJNBKO Hauboiee NpOCTHIX.

B azaxiaouenue ormeTHM, UTO HgaHHOe IIoco0He DaeT BO3IMOMK-
HOCTL YUWUTENI0 NPOROJUTL 00ydYeHHWe B pasHooOpasHeIx (opmax,
[103BOJIAET BApPBHPOBATL 00BeM M COCTABJIHHE HHAWBUAYAJLHBIX
3aflaHU, AeMOHCTPHPYET yUYAIMMUMCA rIy00KYI CBSA3L abCTpaKTHO-
TO MATEPUAJIA MATEeMATHKH K PEAaJbHBIX 3a7ad COBPEeMeHHOIH aKO-
HOMHKH.



NpumepHoe nNnaHvpoBaHue yveBHOro Matepwvana

| BapnaHT — 4 4 B Hepenio Ha anrebpy, ecero 136 4
Il BapuaHT -~ 5 4 B Hepgento Ha anredpy, ecero 170 4

Homep
ypoxa

HasBaHWe TeMel

Kon-eo
4acoe

Homep
paboTw

27 | 35

flepeMeHHble BennyuHbi. [OHS-
Te GyHkUmK. Fpadpuk PyHKLNK.
Cnocofibl 3agaHusa dyHKLEIMA. Ky-
COYHOEe 3aaanrne PyHKUN

1 2

NvHenrnas GyHkuua. JIMHenHbie
HepaBeHCTBA C ABYMS NepemeH-
HbIMM

C—4, C—5

dyHkumn |x|, [x], {x?, % %

C—3

MpeobpazoeaHve rpadurkoB: Na-
pannencHbl NEpPeHoC, pacTsaxe-
HUe U cxatune rpadvka BaAONbL
ocu Qy; Baont ocu Ox,
Fpadukn GyHKLWA, cCOgepXawnx
3HaK MOLYNS

C—10, C—11
(nccnepoea-
TeNLCKNEe)

KouTponsHaa pabdorta N2 1

Keagpatuisasi QyHkUMA M ee
rpadpuk. KOpHM KBagpaTU4HOW
PpyHkummn. Obulme TO4KM napa-
Bonbl U NpaMon

3aBNCcMOCTL CBOMCTB KBaapa-
TUYHOR QYHKUAM ¥ = X% + PX+q OT
KoadDULMEHTOB P v g. Npume-
Pbl 3aBMCUMOCTEN, BbIPDAXAOULX-
CHa KBaApaTUYHOWN yHKUNEN

OpoOHO-AnMHEeRHas GyHKUNUS

c—7, C—10
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[lpononxenmne

Homep
ypoka

HaagaHne Tembl

Kon-so
4yacoB

Homep
padboTol

KouTponbHasi pa6ota N8 2

HYeTHbie N HeYeTHble QYHKLMH,
BospacTawume wn yboisaoume

dYHKLNN

11

Touky akcTpemyma.
Hanbonbulee ¥ HaumeHbulee
3HaveHns ooyHKUMKM Ha npome-
XyTke

12

WccneaoBaHne HeKOTOPbIX paLio-
HanbHbiX GYHKUMA W NOCTpoe-
HUE uUxX rpaduKkos.

’
Fpaduk dyHKUMU 00

C—14,
C—15

13

MpumeHeHWe CBOWCTB KBajpa-
TAUHOK YHKUMN K pelleHno
3a4a4 Ha HaxoxaeHume Hambonb-
WKX M HAMMEHbLIUX 3HAYeHWUIA

C—14

14

floHaTe O nNpocTenwnx marte -
MaTU4YeCKWX MOoaensx.
MYHKUMNA B 3KOHOMMKE

C—15

15

Koutponsuan pabora Ne 3

16 | CteneHu ¢ LenbIMy NokasaTens- 2 3 C—186,
MU C—17,
C—18

17 | CteneHHas yHKLuA 2 2 c—19
18 | KopH © HatypanbHbiMn noka- | 3 4 CcC—20

3aTtensamn




Mpoaonxenue

W HauMeHbLllee obuee KpaTHoe

Qo Kon-so H

5 HasBaHne Tembl Hacos oMmep

o9 paboTbl

> I ]

19 | N3BneyeHne KOpHeW HeyeTHon | 2 2 C—21
CTENEHW 13 OTPULATENbHBLIX Yy~
cen

20 | CeolicTBa KOopHeW W3 HeoTpun-| 3 3 Cc—22, C—23,
LaTenbHbIX YNcen CcC—24

21 | Mrpadunk GyHKLMA y=Vx 1 2 C—25

22 | Ctenenn ¢ paumoHanbHbIMU NO- 3 4 c—26, C—27,
KasaTensmm C—28

23 | Konrponbxan pabora N2 4

24 | NpoOM3BOACTBEHHAA DYHKLIMA. 1 2 C—28
dyHkums Kobba-—/yrnaca

25 | M3oksaHTa — NuHKA paBHOro 1 2 Cc—29,
BhiNycka. M30KOCTa — NYHASA C—30
PaBHOW CTOVMMOCTM

26 HawmMmeHbline pacxofs GUPMb 1 3 C—30
Ha npuoBpeTeHyne pecypcoB fpu
3agaHHoM oBbemMe npou3BOL-
cTea

s HepasencTBav nx | 40 | 52

27 | AeneHye MHOroyheHa Ha MHO- 2 2 C—3
royneH ¢ OCTaTkoM

28 | Teopema beay. KopHu wmHoro- 2 2 Cc—-32
yneHa. Cxema lopHepa

29 | Havbonbwuih ofWnii genvtens — 3
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Npoaonxexune

o o Kon-Bo

- HassaHue Tembi Hacose Homep

o paboTul

T >~ I It

30 | YpaBHeHwWsi C 0QHOM NepemMeHHOoN 1 2 C—33

31 PaBHOCWAbHbLIE YpaBHEHUA. 1 1 C—34
Chnencrtens ypaBHEHUA

32 Llensble pauvoHancHble ypasHe- 6 8 C—35,
HusA. OCHOBHbIE METOoAbl pelle- C—36,
HUA UENbIX paunoHaNbHBIX ypae - c—37,
HEHWIA C—38

33 | ®opmyna Bueta gna ypagHeHWA 1 2 C—239
BbICWKUX CTeneHeun

34 | OpobHo-paunoHanbHble ypaB- | 2 3 C—40
HEHUS

39 | Cnctembl ypaBHEeHWA C OBYMS 4 4 C—41,
nepeMmerHoimMn. OCHOBHBbIE On- C--42,
pegeneHus 1 MeTOAbl pelusHus C—43,
cUCTEM YpaBHEeHWA C—44

36 | YpaBHEHUA M CUCTeMbl ypaBHe- | 3 4 C—45, C—4p,
HWA C NnapaMmeTpamMmu C—47, C—48

37 | KoHTponbHaa pabora N¢ 5

38 | PauvoHanbHbie HEpPaBEeHCTBRA. 3 3 C—49
OCHOBHLIE OMNpeagneHns.
Pewenne uenuiX paunoHanbHbiX
HepaBeHCTB. MeToa nHTepeanos

39 | PeweHune gpobHO-paunoHans- 2 2 C—50
HbIX HEPABEHCTB

40 | [okazaTensCTBa HEpPaBEHCTB 2 2 | C—51

41 | Kontponbhas paGora N2 6 A

8



fipogonxenve

Q o Kon-Bo ’
O v omMep
4acos
g 8_ Ha3eaHne TeMmel pa6OoTHI
Ir~> I [
42 MppaunoHantHble YpaeHEHNS 2 2 | C—52, C—53,
C—b54
43 MppauvoHaneHbleé HEpaBeHCTBa 2 2 | C—55
44 | Mpaguueckoe peweHne Hepa-| 2 3 |C—56
BEHCTB M CUCTEM HEPABEHCTE C
ABYMSA HEW3BECTHbLIMK
45 | KonrponoHaa pabora N2 7
46 | dyHKUMM cnpoca y¥ npegnoxe- | 2 4 | C—57
HYA. PulHO4HOE paBHOBECUE
TenLHACTY 18 | 24
47 | Yucnossle nocnegosaTenbHocTH | 1 1 Cc—58, C—59
48 | MeToa MaTeMaTUYecKoOn MHAyKUMKN | 2 3 C—60
49 | ApudmeTnueckas NpPorpeccus 3 4 | C—61, C—62
50 | [eomeTpnyeckas nporpeccus 5 6 | C—63, C—64
51 Mpenen nocnefopaTensHOCTM 4 4 | C—65, C—66,
C—67, C—68,
C—69
52 | KontponsHana pabGora N2 8
53 | ApudmeTnueckas nporpeccua | 2 3 | C—70
¥ NPOCTLIe MPOLIEHTHI.
feomeTpu4deckasn nporpeccus
¥ CNOXHble NPOUEHTH!
54 | Npocrteiiwas moaens GaHKOBCKOM 2 | C—T71
CUCTEMSI (uccnepoea-
TenbCckas)




Nposonxenine

[TRRY: YyacoB Homep

g Q Ha3gaHue Tembl PaBOTHI

> | I

xomGunatopuxu n | 15 | 16
- -n__epoqrnodf@ﬁ

55 | OcHOBHble NOHATUR KOMOWHa- | 3 3 | C-72
TOPUKA: pa3mellueHusl, nepecTa-
HOBKW, COYeTaHUs

56 | KouTponsHaa pabGora N2 9 1

57 | YacToTa u BEPOATHOCTL. 1
CratuctTuyeckoe onpeaenexHve
BEPOATHOCTWN COOLITHS

58 | OnbiTel € KOHEYHbIM 4Yucnom | 2 2 C-—72, C—-73
PAaBHOBO3MOXHbIX MCXOA0B

59 | MopcyeT BeposTHOCTEW B onbl- | 2 3 | C—-72, C—-73
Tax C PABHOBO3MOXHbIMU #CXO-
Aamu

60 | ObveauHeHne coOblTMA ¥ Be- | 1 1 Cc—72, C—73,
POATHOCTb ODbeAUHEHNS HECOB- c—74, C—76
MECTUMbIX CODLITUIA

61 Hesaeucumble cobblTusi 1M Be-| 2 2 |C—-72, C-—-73,
POATHOCTb WX MNEPECEYSHUS Cc—74, C—75,

C-—76

62 | YcnoBHas BeposTHOCTb. Teopema | 1 1 C—72, C—73,

YMHOXEHWS BEpOATHOCTEN C—74, C—75
C—76

63 | BepoaTHOCTL TOro, 4Tto B N 1 1 CcC—72, C—73,
onbiTax cobbITME g NPOU3oNaeT C—74, C—75,
POBHO M pas

64 | KontponsHaa paGora N¢ 10 1

65 | NopTopaeHue 16
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CAMOCTOSITESIbHBIE PABOTHI

PyHKLUN

Cc-1

Bapuanm 1

1.

Briuucanre sHadenusa GyHKIHM f(X) B TOUKAX Xy, Xg, X3, €CHH!:

2x+4 | 1 4

6) f(x)= 5 _ 3%’ xlz_Es x2=39 xazg.

Haiiznre sHavenue 3afaHiHol YHKIHHM B YKazaHHBIX TOUKAX:
—4t+3 2

6) f(s)— 243 . 5 =2, 5,26, 8,=0.
Vvds+1

IlprHUMAaeT JY 3afaHHAA (DYHKUIUA y=f(x) SHAYEHNUA Y, Yo, Us?
Ecam npunmmaer, TO IPHY KaKHX 3HAYCHUAX X?

a) y=x*+5; y1=9, y2=6, yz=—4;
6) y= 2{-1—3

Ut|-1

s = 0! Ya=— 1! Yg=—

Bapuanum 2

1.

Broiaucanre spauenune GyHKIUH f(X) B TOUKAX X, X3, X3, €CJIH!:

a) flx)=2x%-3x%+2; x1=%, Xy=3, x3=—-:11-;
6) f(a.:)_fL 3", x =0, x5=1, x3=—2.
Hatigute sHaveHNsa 3afaHHOHM (PVHAKIVHM B VKAZaHHBLIX TOUYKAX:
2) @)= "2l 1,20, ty=— 3, £,=2;
6) F(s)= 3+ 5 _0, 5,=5, 5,—~8.
V4s+1

IIpuanMaer au 3agauHas GyHKUUA y=f(x) 3gadenus y;, Y, y3?
Eciix mpumuMaeT, TO IPYU KAKMX 3HAYEHUAX X7

a) y=x2-6; y,=-3, ya=-15, y;=0;
1+3 2
G)y +mx= yl‘“‘O Ya= _?3'» y3=—3.

11



C-2

Bapuanm 1

1.

Jana GyHRKIHA f(x)zT—L;, x+1. JloKaXHTe CHpPaBeXiMBOCTD
31 (x)
x+ 2
dyuxnus sagaHa gopmyioi f(x)=3(x—-1)%. Joxaxure cnpa-

coorHomeHusA f(x)—f(x+3)= Ana x#=— 2,

4

BeLJIMBOCTh PAREHCTEA x)_ (x?+1)2.
f(x?)

3x+4
1-x

Haxa pyuaxmua f{x)= , x#1. [loxaxure, 4To uncao f(2)+

+f(0) penmrca Ha 3.
MarepHanpHasg TOUYKA JABHIKETCHA IPDAMOJHHENHO II0 3aKOHY
S(t)=6t2+2t, rae t — Bpems, ¢; S(¢) — HPoOHACHHEI OyTH, CM.
a) Kakoit nyrs OpoijerT marepmalbHad TOUKA 3a I;=5Hc¢? 3a
t,=10 c?
0) 3a kxakoe BpeMs MaTepualibHas TOYKaA Npoijer Nnyrbk, pas-
HbIH 28 ¢Mm?
HaHa pyHKnms
{10-2x, cenm — oo <x< 3,
Y=lx+1, ecim 3<x< 400,

Bpiunciure 3HadeHHs QPYHKOHKE B TOYKAX X; =2, Xy;=3, Xgz=295.
CrenaiiTe 3cKM3 rpapmra aroit GyHEKINM.

Bapuanm 2

1.

1 1
X #F——, HOKAKHETE CIPABEAJIEBOCTE

coorHomreHuda f(x—1)—f(x+1)=4f(x—1)f(x+1).
PyHrug 3agana dopmyaon f(x)=x-+1. Jokanure cupaBeain-
BocTh paBeHceTBa f(x2)+2f(x)=7F2(x)+1.

6x+4
HAa HEIIFEA xX)= ————
Hana ¢pyErnna f(x) o

neJIuTCH Ha 3.

Hana byuaxnua f(x)=

. Hoxkamxwure, uro umcio f(2)+7f(6)

MaTepranbHad TOYKA JABHIKETCH IPAMOJHHEHHO II0 3aKOHY
S(t)=4t2+5t, rxe ¢t — Bpems#, ¢; S(f) — paccrosgHHe, CM.

a) Kaxoin nyrr mpoiipger mMarepuaJsHad TouKa 3a £;=3 c¢? 3a
to="50 c?

) 3a KaKoe BpeMdA MaTepHAJIbHad TOYKA NpOHAeT paccToAHHE,
paBHoe 44 cm?

Haxa QpyHKOUSA
{T—Zx, ecam — oo <x< 2,
yz

3x—3, ecnu 2 <x <400,

BrruucanTe 3HadeHNA GYHKLUHUM B TOYKAX X;=—2, X3=3, X3=2.
CpemafiTe 3cKua rpapuxa 3TOM PYHKIHU,.

12



Cc-3

Bapuanwm 1

1.

Hafipgure obisacrs onpeaejeHud QyHKIIEHT:

a) F(x)=V3x2+1; r) f(x)=—2—;
1-jx|

_ 1 . . 3x+1 |

6) f(x)_xz—lﬂx_g_lﬁ, -D;) f(x)"'" 1+Signx’
B) f(x)=-—1; e) flax)=—L .
V4x -5 1-[x]

Berapcnapre sHadenne GvHRunH f(x)=38|x|-2[x])+{x}+ 2sign x,
eciIn:

a) x=4,5; 0) x=-3,75; B) x=-4,

Bapuanm 2

1.

Haiizmre 0b6aacTs onpefejeHUA PYHKIINHA:

8) f(x)=V4+x%; 0) f(x)= 5

_ x . — 1.

O fW= s A )=
B) f(x)=2tl, &) fx)= .
V3-4x [1-1

BoerunciauTe agauenme pyaxnnm f(x)=2 x|+ 3{x}-[x]-3signx,
ecian:

a) x=—6,8; 6) x=1,35; B) x=10,3.

c—4

Bapuaum 1

Haiiznre MuEOXecTBO E(y) sHadeHwil 3agan#oil ¢gpyaxnun. BeI-
ACHUTE, CYLIECTEYIOT JIH CPeXH 3HAYEeHWH QYHKIUN HAUMEeHb-
mee m u Hauboawpmiee M smauenuna. Ecan taxme zHadeHus cy-
IEeCTBYIOT, TO OIPHA KAKHX X CNIPABeAJUBEI paBeHCTBA f(x)=m u

fl(x)=M?
2x +1 10 4 2x2 1

a) y=-—= 3 0) y=—35——; B) y=—47——.
x‘3+12 2+ x x2+4x+8

Bapuanm 2

Hafigure mMuoxecTBO £ (y) 3HavyeHH zagaHHOM (QVHKUIMH. Ber-
SICHUTE, CYIMECTEYIOT M cpean 3HaYeHMN (GPyHKIHNE HARMcHb-
mee m w HanbOosibmiee M sHavenusa. Hciau Taxkme 3HaYeHHA CY-
IIECTBYIOT, TO IIPH KAKHX X crpaBeAJuBsl papedcTea f(x)=m u
f{x)=M?

3x+7, 6) y= 5+x2 1

a) y= ; ; B) Yy=—F——.
x248 +x 22 —Bx+12
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C-—-5

Bapuanm 1

1.

H300pasuTe Ha NAOCCKOCTH MHOMKECTBO TOYEK, KOODEHMHATHLI KO-
TOPHIX YAOBJIETBODIAIOT HEPABEHCTRY:

a) 3x-6y+5<0; 06) 4y—-5x+1>0.
HNszobpasure Ha IIOCKOCTH MHOMKECTBO TOYEK, KOODAMHATEHL KO-
TOPHIX VAOBJETBODSIOT CUCTEME HEePaBeHCTB:

{y—2x+2§0, {y—2x-1>0,

2) x+y-"7>0; y+3x-11<0.

H300pasuTe HA IIIOCKOCTH MHOMECTBO TOYEK, KOOPAMHATHL KO-
TOPBIX VAOBJIETBODHIOT YCIOBHIO!

a) y+|3x—-1{+1=0; &6) |y+2|-3x+1=0.

Bapuanm 2

1.

HzobpasuTe Ha HIOCKOCTH MHOMKECTBO TOUEK, KOODAUHATHEI KO-
TOPBIX YAOBRAETEOPAIT HEPABEHCTBY:

a) 4x-3y—12<0; 06) 4y+3x+12>0.

HaobpasuTe Ha MIOCKOCTH MHOMKECTBO TOUEK, KOODAHMHATHEI KO-
TOPBIX YAOBJIETBODHIOT CHCTEME HEePaReHCTB:

][y—3x+1>0, {x+y+1<0,
) y+2x—-3<0; ) y+2x-120.

Hz06pazuTe HA ILIOCKOCTH MHOMKECTBO TOYEK, KOODAMHATHI KO-
TOPBIX YAOBJETBOPAKT YCIOBHIO!

8) ly+3|+2x+3=0; ©6) y+|3x-6(+1=0.

C—6

Bapuanm 1

1.

JlokakuTe, UTO €CIH B KBAJPATHOM YpaBHEHMM ax®+bx+c=0
[

BBINIOJIHEHO ycJoBHe a+b+c¢=0, T0 x;=1, xgza—.

Hafizure sHadyeHns X B Yy, AJAA KOTOPEIX BBEIMOJHAETCH paBeH-
cTBO x%+2xy +2y? -2y +1=0.

Ilpr xakMxX 3HAYeHMAX napamerpa a ypasmenme (x?— Tx +10) X
x{(x%2-a)=0 umeer rpu Kopua?

Oas ypaBHeHnd x2—4x+ k=0 onpegennre saauenue k, OIpu Ko-
TOPOM €ero KOpHKH x; U X, YAOBJIETBOPAIT COOTHOLICHUIO
Sx; + Txy=30.

He sblumcasa xopHell Kpagpardoro rtpexdiena 4x>+8x+p,
HaWANTEe 3HAYEHWEe P, TaKoe, YTOOBI KOpPHHM X; ¥ X, 38ZAHHOTO
TPeX4IeHs YZOBJIETBODHNN YCIOBHUIO X3+ XX+ x5<3,5.

14



Bapuaum 2

1.

HoxaxKuTe, YT0 €CAW B KBAAPATHOM yDaBHEHHH ax®+bx+c=0

c
BBINOJHEHO yeaoBue a—b+c=0, o xy=-1, xzm—g.

Haiinure sHaueHwsi X U Y, JJd KOTOPHEIX BBIMOJHAETCA pPaBeH-
crBO x2 +6xy + 2552 -8y +1=0.

IIpn Kakux 3HaAYeHWAX HapaMmerpa a ypaBHeHUE (x2~Tx+10)x
x{x%2-a)=0 umeer Tpu kopHA?

Iias ypaBHeEns x°—8x + k=0 onpegennre sHauenue k, npu Ko-
TOPOM €0 KOPHH X; H X, YAOBJETRODAKT COOTHOILEHHIO
Tx;+10x,=32,

He sbruxcasas KopHeIl KBaJPATHOI'0 TpexXdjeHa 5x% 4+ 10x +p,
HalifuTe 3HAUeHHe p, Taxkoe, YTOO0Ll KOPHH X, M X, 3ajaHHOIO
TPeXWJIEHA YHAOBJIETBODPAIHA YCIOBHIO X3 — X Xy+ x5 <2,

C-—-7

Bapuaum 1

1.

2.

Ilp;m xaknx s3EaveHUAX napaMmerpa k npamaa y=kx—9 u napa-
6ona y=x>:

A) UMeIOT JBE TOYKHK I[lepeceucHud;

6) mMelOT OXHY TOUYKY HepecedeHus;

B) He MMEIOT TOYEK LepecedeHMsa?

IIpyr KakMX 3HAYEHHAX IIapaMerpa kB y rumepbossl ymg H IIpH-

Moii y =kx + 2 cyiecrByioT obuue Toukn? CKOIbKO TAKMX TOUEK?

Bapuanm 2

1.

IIpr xakmx 3HaYeHHMHX napaMerpa k npamas y=Fkx—-16 u ma-
pabona y=x%:

a) IMEIOT ABe TOUKH IIepecedeHnH;

6) MMeIOT ONHY TOYKY IlepecedeHNd;

E) He HMEKT TOUeK IepecedeHmus?

MNpr xakux sHadeHUAX napamerpa k y ranepboisl y= 3 I IIps-
x

MoOii i = kX + 4 cymiecTByIoT obmue Toukn? CKOABKO TAKMX TOUEK?

cC-8

Bapuanm 1

1.

2.

O6pamiaercss JHE B HYIb (Gyukmus y=2x2+5x+3? Kaxosu
[IPOMEMKYTKHM ZHAKOIIOCTOAHCTBA 2TOH (PyHKIMK?

Haiinmnre g1cio TOUEK IepecedeHnsa mapaboasl y = px? u npamoi
y=2x+5 B 3aBUCHMMOCTH Or 3HAUeHMH mapamerpa p (p#0). On-
pefeiuTe KOOPAWHATEI 3THX TOYEK.

15



Boigennre Ha nmaockoctu pOg MHOMXKECTBO TOUEK (P; g), AAA KO-
TODEIX KBaZpaTHBIM Tpexuyed x>+ (p—2)x-+g:

a) MMeeT pasiWYHbEIe KODHH;

0) uMeeT paBHBIE KOPHU;

B) He MMeeT KOpHeH.

Bapuanm 2

1.

2.

Obpamaerca Jx B HyJab (QVHRIHE Y=3x°+4x-4? Kaxossl
IIPOMERKYTKN 3HAKOIIOCTOAHCTEA 3TOH QyHKIHH?

Haiignte 4uciaIo TOYeK IMepecedeHMd TapaboNbl y=px® U IpAMOik
Y=x+2 B 3aBHCHMMOCTE OT 3HadeHmnii mapamerpa p (p#0). On-
pesennTe KOOPAMHATHL 9THX TOYEK.

Brigesanre Ha NIOCKOCTH pO¢ MHOMECTBO Touek (p; g), AJIA KO-
TOPBIX KBAJAPATHBIH TpextuieH x>+ (p+3)x-+q:

a) UMeeT PaszJIMUHEIE KODHM;

6) MMeeT paBHBIE KOPHH;

B) He MMeeT KODHEeH,

Cc-9

Bapuanm 1

1.

Pacemorpure napatony y=-—4x?2—10x+6 1 cemeidicrBO IpAMEIX
y=—4x+p, saBucamux ot napaMerpa p. Ilpm Kakmux sHadeHwn-
Ax p uapaboja B npaMas:

a) MMeIOT JABe TOYKH IIepecevdyeHHsd;
0) MMeIoT OXHY TOUKY NepeceveHHsd;
B) HEe MMEIOT TOYEK IepeceveHuda’?

He BRUMCIAS KOpHed KBaJpaTHOro TpexdaeHa y=4x®+ 8x-+p,
Haligmre 3HaveHHMHA [apaMeTpa p, Takue, 4rodbl KOpHH X; I X,
yAOBJETBODANN HepaBeHCTBY X5+ x3 > -4.

Bapuanm 2

1.

PaccmorpuTe mapaboay y=8x2—-12x—-3 u ceMelicTBO NpAMBIX
y=—2x+p, 3aBUCAMHUX OT napameTpa p. IlIpn Kaxux 3Had4eHH-
AX p napadosa 1 OpsaMag:

4) MMelOT ABe TOUKH IMepecedeHnd;

0) nMewT OZHY TOUKY NepeceueHHs;
BE) He HMEKT TO4YeK IepecedeHns?

He BLrumcasis KOpHei#l KBaZipaATHOTO TpexXwieHa y=x2+3x+p,

HAVJHUTE 3HAYEHUA apaMeTpa p, rTakme, 4To0bl KOpHHU X, H Xy
VAOBIETBOPAIH HEpPaBEHCTBY X3 + X3 +x,x, > —17.

C-—-10

HceccecaepgopaTedabeckaa padoTa (BeOOJMHASTCS HAa MHRJIJIAMET-
poBoil HaIn Kjaeruaroil OyMare).
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Bapuanm 1

1.

2

Hcexona u3 rpapura QyHKIUE = X° MOCTPOHTEe rpad@ur QyHK-

MM
a) y=|x*—8x+15); 6) y=|-x>+6x—-8|; B) y=|—-2%+6x-9|.

Hcxona ua rpadbura QyHRINY y=—§? MOCTpOUTE rpapur QyHK-
IUH:

a) y=[ 2

x-1
x-2

, _ 3x+1
’ 6)y‘x+4'

Bapuanm 2

1.

Hcxoza us rpabuka QyHKUEE y=x’ mocrpoiire rpapur (QGyHK-
24247 H
a) y=|x*—6x+8[; 6) y=|-x"-Tx-12}; B) y=|-x?-4x-4|.

Hexopa us rpadmuka QyHKIIHK y=% nocrpofire rpadRK (PyHK-
ITHH

4-2x

3x+1/|

3x—-2
x4+ 2

@) y=|22L 8y

cC—-11

HcececanepgoparTednckad padorTa (BelDoAHsercd HAa MHJIAUMET-
POBOH WM KJAeTdaToU OymMmare).

Bapuanm 1

Hcexopa wma rpadmxa GyHRmuM y=7f(x) moctrpoiite rpadux
1

DYHKIINH y=m, ecJiH.
a) f(x)=x%-6x+5; B) f{x)=x°-4x+6;
8) f(x)=x>—-6x+9; r) f(x)=—x*—8x+12.

Bapuanm 2

Hexopn w3 rpadhmka dyaxnup y=7F(x) nocrpoitre rpadur

S .
GyEHKOUHA Y= )’ ecin:
a) f(x)=x%~Tx+10; B) f(x)=x%+2x+6;
6) F(X)=x2—8x+12; 1) f(x)=—a2+Tx—12.

C—12

Bapuanm 1

1.

pu xakmX 3HAUYeHHAX NapaMeTpa p ypapHeHme (p—2)x?-
—(B8p+6)x+6p=0, pz2, 6yger uMeTs ABA KOpHA? OyIeT HMeTh
OXMH KOpeHH? He Oyzer HMeTh KOpHeiH?

2 Cypswiio 17



2.

Omnpepennre 3Ha4YeHWe p, TaKoe, WTOOBI B YpaBHEHWH
2x2—(2p+1)x+p*-9p+39=0 oguH M3 KOpHe#d OBLI B XBA pa-
3a DOJILIIIE ZAPYI'OTO.

Pemmnre ypasHenne Npy HAWNJAeHHOM 3HAYEHUH P.

He Briumcass kKopHeil ypapaenus 2x°—4x 4 1=0, Haiignre:

a) x,x5 + x5x,; 6) % + %
X1 X3

Bapuanum 2

1.

2.

3.

IIpr Xaxux s3HadYeHHAX apaMerpa p ybpasHerue (3-+p) x?—
—(6—-p)x+p+3=0 6yzeT uMers gBa KOpHA? OyneT MMeTh OLHMH
KopeHns? He 6yper mMeTh KODHeEH?

Kopum x, u x, ypaBHemms x2—-3ax+a =0 TakoBel, 4TO
x2 +x3=1,75. Onpegenure BeJIH4IUHY &.
Pemtre ypapHeHHe IOpW HAHAEeHHOM 3HAUEHHU d.

He BhlumMcIas KOpHel ypasHeHms 2x°+6x+ 1=0, maiigure:

a) x;x3+ x5x,; 0) Lz + ~1-2— .
x1 X3

C—13

Bapuanm 1

1.

Ha orpeske [1; 4] 3agassl Tpr GyHruun. HJa KasmKaol M3 HUX
HaliinTe TOYKY dKCTpeMymMa (eCJm OHA CYNIECTBYET), 3HAYEHHE
¢vaKOour B 1ol TOuKe, Hambonbuiee M m HamMeHbLIEe M ee
3HAUYEeHWHA HA 5TOM OTpes3Ke. YKAXKHUTe MHOKECTBO ZHAUYEHWH
$GYHKOMH Ha 3TOM OTpe3Ke.

a) y=4x+3; 6) y=2x2-8x+3; B) y=-x4+4x+1.
Ha napaboae y=—x2+6x—4 HafiiuTe TOYKY, BIA KOOPAMHAT

KoTopoii BeIpaxeHue y—3x%+2x+ 3 npmHEMaeT CBOE HANMOOIb-
lilee 3HAUYeHHe.

Bapuanm 2

1.

Ha orpesxe [0; 3] sazaHul Tpu GyHKIMU. JAA Kaxa0d m3 HHX
HafifuTe TOYKY sKeTpeMyMa (eciId OoHA CYIIeCTBYeT), 3HAUEHMe
PyHKIHR B 2T0# TO4uKe, Hauboasmiee M ¥ HaNMeHbIIEe m ee
3HAYEHMS HA 5TOM OTPE3Ke. ¥ KaKuTe MHOXeCcTBO 3JHadeHHU
(PYHKIIMM Ha 3TOM OTpe3Ke.

a) y=2-5x; 6) y=—x2+4x+1; B) y=x22-5x-1.
Ha napatone y=x2-10x+2 Haltgure TOUKY, AJIA KOOPAHHAT

KOTOpOH BHIpaxeHue 4y —6x2—4x 1+ 5 npunumaeT ceoe HanbONB-
Illee 3HAYEHHUE.

18



c—14

Bapuanm 1

1.

IIp kaxoM 3sHadeHKM HDapaMerpa a HauMeHbIllee 3HaUEHIe

dyaroun y=ax?+(a+4)x+a pasno —%?
durypa orpaHudeda napabojaMu y=16-x> u y=x*-6x-5.
Haiignre pavuay ! manbojnilero oTpeska, IapaLiejibHOTO OCH
Oy u Jexkalllero BHYTDH ZAHHOH (QUIYPHL.

Okosio KaMeHHOH CTeHKK HYXXHO chejaThs AepeBIHABIA 3abo0p,
yro6bl OQMOPOAHTEH NPAMOYIOABHBIM yuacTok 3eman. HMmeercsa
maTtepnaa Ha 200 M szabopa. llpr kakux pasMepax ILIOLIAAL
OTOPOKEHHOro yuacrra Gyner HanGoanmeii?

Ha opsamoit x + 2y —1=0 gaiiguTe TOUKY, AN KOOPAUHAT KOTO-
poii BEIpa:KeHHe x°+xy+y?—3x-+y NpEHHMAET CBOEe HAaHMEHb-
mee sHauenue., demy oHO paBHO?

Bapuanm 2

1.

2.

IIpu KakoM 3HaYeHHM IapaMeTpa @ HanOOXbOIee 3HAYEHWE
24
byaxnuur y=ax?+(a+1)x+a pasHo -—i%?

durypa orpanmdeHa napaboigamu y=4-x> m y=x°—4x-8,
Hafigmnre pnwmay ! HanboIblIero oTpeska, MapallelbHOrC OCH
Oy W JeXalulero BHYTPH JaHHOH (QHIYPHI.

Kyvcox nposonoxkmu piaueEodr 100 cwm my’XHO paspesaTs Ha JgBe
qyacTH: B3 OAHONE uwacrum chejare KBazpaT, N3 Apyroi —
NPAaBHABHBIH TpeyTrobHMK. Ha Kaxme YacTH cIeayeT pasfeiinTh
IMPOBOJIOKY, 4T00BI cyMMa ILJIOIIAKeH IIOJy4YeHHBIX (puryp Onlia
HAUMeHLIIeH?

Ha napa6oJie y=x2 —12x + 1 Hatipnure TOUKY, AN KOOPAHMHAT KO-
TOpo# BHIpaxkeHue 2y-—9x?—4x+5 npuaumaer csoe Hanboub-
niee 3HaueHwme. demy o@O paBHO?

C—15

Bapuanm 1

1% Ilas sazagHOM (QyHKOME y={F(x) Hafignre obiacTs, ompepee-

2% Neccnepyiite GyHEOHILD [(x)=

HNA, MHOKECTRO 3HAUEHAWI, HYJN (YHKIINH, HHTEPRAJIBI 3HAKO-
IIOCTOAHCTEA, UHTEPBAJALl MOHOTOHHOCTH, €CJIH:

a) f(x)=x%-9x+14; B) f(x)=—x2+9x—18;
6) flx)= 3522 R flo)=12

X

—— ® MOCTPOUTE 3CKH3 ee
x“4+16

TpadpHKa.
19



Bapuanm 2

1%, [Ins sagansoll GyHKuum y=f(x) Hakzure obdigacTe olpexaene-
HHAA, MHOXKECTBO 3HAUEHHH, HyJAN GYHKIMH, HHTEPBAJL 3HAKO-
OOCTOAHCTER, MHATEDPBAJILl MOHOTOHHOCTH, €CJH:

a) f(x)=-x2+12x-27; B) f(x)=x2-8x+15;
_ 8x-1 . 4x+3
6) Flx)= o575 r) flax)= T2
2% Vcenepyiirte ¢pyaxunio f(x)= 22x25 ¥ IOCTPOHTE JCKH3 €€
X%+

rpapmka.

CteneHn U KOPHMU
C—16

Bapuanm 1

1. Mcnoawsys cBoficrea cremedeit, serumemmre (—2%)%- 99,
2. BrimosiHnuTe JelCTBHA:

(2 () (&)
26/ \'3a o2/
3. Tlocrpoiite rpadux dpyarmun y=(x2-1)°.

4. TIpyn KakKHX 3HAUCHHAX MMAPAMeTpa P JaHHOe BhIDAXKeHue oIpe-
neJjleHO IIPH BCeX 3HAYEHHAX INepeMeHHOH X!

a) (x2+x-p)%; *6) (x2—2x+p)°?
Bapuanm 2

1. Mcrnoapaya cBoiicTBa cremeHefl, serameamre (- 3%)%- 5%,
2. BeimoaHmre gencTBUA:

(4m )3 ( 3n )2 (3312_)”
3n? 4m? n® /)’
3. Iocrpoiite rpaduk Gyuknum y=(x?—x—2)°

4., lMpu xakux 3HAYEHHMAX fapaMeTpa p JaHHOe BHIDAKeHHMe oInpe-
JeJIeHO IIpY BCEeX 3HAYEHUAX IepeMeHHOR x:

a) (x2+x+p)%;  6) (x%+4x+p)°?

C—17
Bapuaum 1

1. Brrumcianre [(1 %)4 —2"2]_3.

3. Pemmnre ypasEeHme (x 2-a 2)-(x 1-a ) l1=0"1

20



~3\-370
3. Tlpnm KakKHMX 3HAYEHHAX X OHpPeAe ieHO BbIpakeHue K;:;) ] ?

4. TiocTpoiiTe rpadHK GYHKIHAE y=(2xl_1 )1

Bapuanm 2
1. Borumcaure K4 %)_1 — 3“2]—2.
2. Pemmnre ypaseenme {x 1+a ). (x"2-a %) 1 =082,

-470
3. Ilpu xaxkux 3HAYEHUAX X ONpeeJeHO BhIPAKeHHe [(%) ] ?

- 1
4. Tlocrpoiire rpadur GyHKIUK y=(3xi_5) .

CcC—-18

Bapuanm 1
[la+b+e) ]t
a b lyip et ig
2. IIpH KakuX 3HAYEHUAX X BBINOJHAETCA HEPABEHCTRO
(i?’ )_1 >17?

x—1

1. ¥YmupocTture BhIpasKeHUe x

3. Iipn KaKkHuXx 3HAYEHMAX napaMerpa a ypaBEEHEE
1-1
{— %— (2a+1) le (a+2)x=a" mmeer aBa paBHBIX oTpHNA-

TeJbHEBIX KOPHSA?

Bapuanm 2
a b tiplet_elgl
1. Yopocrture BLIpasKeHUE - .
[(a-b+e) 17}

2. TIpm kakux 3HAYEHUAX X BLIMOJHAETCA HEPABEHCTBO
-1
(ﬂ) >19

x—3

[/ 4 X
3. Ilpw xakHx 3HAUYEHHSX IIapaMerpa ¢ ypaBHeHHe - =

170 x 2 (a-1)1
=(§) UMeeT gBa PaBHBIX IIOJOMKUTEJBHLIX KOPHA?

cC-19
Bapuanm 1

1. Umeer nu rpaduk $ysrmun y={(x—-1)*+2 ocs cuMMeTpuHn niIH
meaTp cumMmerpuu? Ecnau pga, TOo yKamxHTe HUX.
2. Pacmosoxxure B HOpsSjiKe BO3PACTAHHA YHUC/A:

26,5%, 274, 25,23, 279,
21



3.

40

CKONMBKO ROpHEH Ha IPOMEXYTKe [2; + 00) mMeeT ypaBHEHNE
(x-2'+(x-2-a=0 mpu a=~-1; a=1?

Hmeer au dbyHrnHA y=x%—x® mambonbimee maAM HamMeHbIIee
sHadYeHNe Ha npome;xytre (—oo; 0]? Ecam pma, To HaliguTe ero.

Bapuaum 2

1.

2.

Hmeer an rpadur GyHKOuHE y=(x—1)?+5 och CHMMETPHH HIH
HeHTp cuMMerpuu? Ecan ma, TO YKaKHTe HX.
Pacnonoxure B NOPAJKEe BO3PACTAHHSA YHCIA:

244, 23,93, 245 22,52,
CrROABKO KOpHEH Ha OpoMexyTre [—3; + o0} MMeeT ypaBHeHHUEe
(x+3)Y¥+(x+3¥-a=0 mpu a=1; a=-1?
Hmeer au GyHxmua y—xi—x? maubonblllee HIH HAMMEHBIIEE
BHAUEHHEe Ha npoMme;kyrre (—oo; 0]? Ecam ma, To maliguTe ero.

Cc-—-20

Bapuanm 1

1.

2.

3.

4
V625 . (- 3)*. (- ¥3)7

V225

Brruuciaure

4—— 6
Ve-3+Vxi-x—6
IIpn KaKMX x HMeeT 3Ha4yeHHe BEIPAKCHUE . ?
x“—25

4 —
YeTaHoOBHTe, ABAAeTCA JH yuceao V2+ 1 panMoOHATRHBIM.

Bapuanm 2

1.

2.

3.

5 —_— B
V1024-(-3)°- (- V8)8
V144

Briyucaure

5 4
Ve 1+ Va2 -5x+6 >

IIpn KakUx x UMeeT 3HAYEHHEe BEIpAJKEeHUE 5
x“-12

3 —
YeraHOBHUTE, ABASETCA JNH YHCAO 3+ V2 PALLHOHAJIBHBIM.

C—21

Bapuanm 1

1.

2.

17, 6
V5. (=5)"- V(-8)*

11}_____ i1
v-10

it,:‘(ﬁ!ac—i— 5 =x,

Briuuncaure

Pemnre ypaBHenue

22



3. HN3zo6pasutre HA KOOPAMHATHON IJOCKOCTH MHOMKECTBO TOYEK,
6 —
KOOPAMHEATHL KOTOPBIX YAOBJETBOPAIOT paBeHCTBY Vxy=1.

Bapuaum 2

5, . 12;
V6?-(-6)°- V(-27*
9, —\9
(V=1)

6 ——
2. Pemmure ypaBuHenue V(4—3x)%=x.

3. Hzobpasure Ha KOOPAHHATHON IJIOCKOCTH MHOMKECTBO TOYeK,
d‘f
KOOPAMHATHI KOTOPBIX YAOBAETBOPAIOT paBeHCTBY V—-yx=1.

1. BriyucauTe

C—22
Bapuanm 1

3
1. Boimoauunre medcTBUA: /—1——-(-— 4m?n)?,
32a°p'?

4, 3
2. Boruucaure Y81-0,0625 — /153(-%-)3-0,33.

3. HMoxaxxknre, gro npu x <2 ana noboro 3dHa4YeHUA I BBITIONHAET-
Cs PaBeHCTBO

4 -
Vi-2)tiy+3)® _

2
~— —(y+3)~.

Bapuaum 2

3 -6.,18
1. Boimmoamnte aeicrama; 20a® %-2——'5?.
64(ba“b)

3r 4 1\4
2. BriumcanuTe \,’32-0,00243—\/84(-2) . 0,94,

3. JlokaxknuTte, uTo NpH X >4 anda A000T0 3HAYEHHSA I BBITIOTHAET-
¢ PaBeHCTBO

8,
Vix-4)®(y+6)'°

_ 2
" =—(y+6)°.
c—23
Bapuanm 1
1. BrimomHuTe AeMCTBHA:
3 ——— /6 5 1\2 3/ g, —— 3/ 3
ilf 2_ - _‘g_{_n_ﬂ - ! ;'_. HE _:i §
a) V4m 1.( zm_l), o) Vevave -\ V5 Vs
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2. BrHecnrTe MHOMHTEJb IIOJ 3HAK I{.OpHH

a) (V65— 3) 6%) (x-— 2)

_ x)2
Bapuanm 2

1. BrimoamuTe AeHCTBHA:

o Vi6s ( 13)s o Valala {135

2. BHecHTe MHOMXHUTeNb IIOL 3HAK KOpHH

a) (V6 4) 6%) (8- x)

xS)

C—24
Bapuaum 1

1. HMs6aBbrech OT HPPAlHOHAJLHOCTH B 3HaMeHarTeje KpoOH:
r_,=-"
VH VT

1
) ;——-——- s 6) - 3 3 g .
VE+VT VO - V6 + V4

3 —— 3
2. Vopocrure Belpaskenne 2 VxSy!—xVxiy!
3. CpaBuurTe xBa umciaa:

3 = 3 5 / > 4/
V7+5V2+VT7-5V2 1 V17+V2 -V17-V2.

Bapuanm 2

1. M36aBnTech OT MPPAamMOHAJILHOCTH B 3HaMeHaTele apobun:
I~

-2 6
a) \_e‘_;y;:; 6) 33— 38— 3;"‘
VT +y2 V25 +v10+v4

7 pm——
2. VhopocTuTe BhIpAKEHUE 4Vx22 %+ 222V xBy0,

3. CpaBaurte ABa umMcaa:
3-1/28 - 10V3 (5+V3) = V11 +VI01 -V11-VI01.

C—25
Bapuanm 1

1. Haiizure objacTthb onpejeseHEnss GyHKIHH

3 4 6,
y=Vx—1+Vx-2+Vx-3.

4
2. Haitgure obnacrh aHageHus Gyuxnum y=YV2x- 3.

24



5,
3. Hmeer nu rpadmx dyarmum y=V2x—1 oCchb CHMMETPHUHN HNJIH
meHTp cuMMeTpun? Ecam ma, TO0 VKa)KHTE HX.

4
4. Haifiznre HaMMeHbIIee 3HAUeHMe (PYHKOMH y=Vx—2+ V2x-5.

Bapuanm 2

1. Halignre obractp onpeseseHns GyHKIIUT

4— 3, ,
=Vx+H5+2Vx+3+Vx—2.

 J—

2. Haiigure obamacTh 3HaueHHil PyHkuum y=14+ V3x+1.

3 ———
3. Hmeer nu rpadme dyERIUM y=\V4-5x 0Chb CUMMETPHU HJIH
neHTp cuMMerpuHu? Ecam za, TO YKa)XKHTe HX.

3 /
4. HaliguTe HamMeHblllee 3HaYeHHe GYHKIMH Y= V4éx+\V2x-1T.

C—26
Bapuanm 1

2
1. Brrumenmre 4%%.817%25_(0,027) %-102+3202
2. 3anuimunTe ¢ IOMOLIBIO APOOHBIX TOKa3aTee:

Ve Ve i

Va2b 4 \r ‘a2pd

Bapuanm 2

2
1. Briumcaure 327%92.625%2°_(0,064) °-1072+16%5,
2. 3anmmuTe ¢ DOMOINBIO APOGHBIX IOKAa3areJeii:

6 /
\/man2+\f min

7 —
| 8 g
V Vmt. Vars

Cc-27
Bapuaum 1

1. Brimonunte yrRasaHHbIe KeHCTBHA:
1 1 1

a®(ab %) 2 - (b2Vab) ® —2Va?b- (ab%)°

2. YupocTuTe BHIpAMEHUe

(i 1yr 1 l)
x2+xy2)(x2_yz
5 4 1 27
134 x8. 34 xy?
25




3. Hoxaxxure TOMAECTBO

(075 _ y0:78) (0,25 | 1/0.25) (0,5 | ,0.5) B
NG + 2025 0,25 4 10,5 =X-y.

Bapuanm 2

1. Brimoaumure ykasaHHbIe JeHCTBUA:
1

1
(5 m2) (0 m i)
mi\n°m?2 -(n‘l 4) +3 Van~im™/) .

2. YopocTHTe BBEIpaKeHUE

3. Jora>kuTe TOMXKAECTBO
(x1‘5+y1'5](1+(yx_1)0’5)-x0'75y0’25 ‘i
yx
(x+y- o)) (-2 -x-y)

Cc—28
Bapuanm 1

1. Haiiaure obisacrth onpeneneEns QPyHKIUHA
1

_ i !
=L(x2~x-6)4+5] :
1

2. Peurnre HepaBeHCTBO (Hx+ 2) ¢ <(8x-1) 3

—
3. B KakoM NpOMeXYTHKe HAXOLATCA 3HAYEHHA c];)yHR,uHH y=2Vx-—
1 1

-1
]

~-5x %1 (8x)*, ecim aprymeHT HM3MeHAeTCcA B NNOMEXKYTKE
[10°12;, 2-127?

Bapuanm 2

1. HailingniTe obaacTh ompeleenus PyHKIUH
1

: i
— | (Bx—x%-6)2 +4| .
1 1
2. PemmTe HepaseHcTBO (3x—2)2 >(2-x)°

3. B KakKoM OpOMEXKYTKe HAXONATCA 3HAUEHHS DVHKIUH Y= \sx—
1 1

-2x "—i-xw, ecJH apryMeHT H3MEHAEeTCdA B IPOMeEXXKYTKe
[1; 102912
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Cc—-29

Bapuanm 1

1 4

1. TIpousBojgcTBeHHad PYHKIMA PUPMHI uMeeT Buj @=2,5K° L%,
3arparus L =40 egunun rpyaa, bupma srmycernaa @ =200 egu-
HWI, OKOHUATeJIbHON NPOAYKLHHH., Kakue 3arparsl KanuTaia
ofecneudnjil 3TOT BBINIYCK? L4

2. IlpouzBogcTBeHHAd GYHKIUSA (GUPMbI HMeeT BUJ Q=5K°*L"*.
Pupma BrInycTrIAa Q=300 enrHHI NPOAYKIIHHM, 3aTpPaTHB HA
aro K=100 000 eamanm xanurtaga. KaxkHe 3arpaThl Tpyla
oGecnednI 3TOT BRIIYCK? s g

3. Harigure M30KBaHTY NPOMU3BOACTBeHHOM (pyHKOUH @ =2K A s
COOTBETCTBYIOUIYVIO BEINYCKY 10 efMHHI HPOAYKIIHH. . 3

4. Kaxoii mM30KBaHTe NOPOH3BOACTBEHHONI (MYHKIHH Q=5K*L*
cooTBeTCTBYIOT 3aTtpaTthl K =65861, L=12967 L

5. Ilpons3BoicTBeHHAS (PYHEKUHA HMeer Bug @=1,7K3 L%,

a) ObecrieuuT AU BRIOYCK @, =1540 epuunn OKOHYATEILHOM IIPO-
AYKHUH coueTaHue pecypcoB K =729, L=10007

6) JocraTouHO AM 3THX pecypcoB ana Bbeinycka 1500 esmaun
OKOHYATENbHOH NPOAVKIINH?

Bapuanm 2 2 3

1. IIpousBoacrTBeHHAs (YHKUMA GUPME HMeeT B @=3K°L°,
P@upma Bpinycruna 120 egnmHHI OKOHYATEAbHOH NPOAYKIWH,
3arpatTuB L =32 eaMHHOBLI Tpyja. Kakme 3arparbl Kannrajia
ofbecIeyn M 9TOT BBIOYCK? 1 3

2. IpomsBoscTBeHHAd QPYHKIUS GUPMBI uMmeeT Brg @=1,4K*1L*.
Pupma BHIIyCcTHNAA @=42 eAMHHULI NPOAVKIHH, 34TPATHB HAa
aro K =900 exmaun kanurana. Kaxkme sarparthel Tpyaa obecie-
YHUJIHA 3TOT BBINYCK? 1 3

3. HaiiznTe HBOKBAHTY NPOH3BOACTBeHHON (yHKuuEu @=2,7TK° L3,
COOTBETCTBYIOIYIO BRIOycKYy 24,3 efMHHMIbBI IPOAYKIIUH. .

4. Kaxoil M30KBaHTE MNPOM3BOACTBeHHOH (GyErmun Q=1,6K*L*
COOTBeTCTBYIOT 3arparhl K =14 641, L =24017 .

1
5. IlpomzBoacTBeHHaAa GyHKIHA UMeeT BHA @=1,2K L2,

a) OfecrieynT JIM BHIDYCK (=00 eAHHUI OKOHYATENRHON NPO-
AYKIHN codeTanue pecypcoB K=36, L=817

6) docrarodHOo JAM STHX pPECYypcOB AnA BHIOycKa (0 efHHUI
OKOHYAaTeJbHOH NPOXVKIIHU?
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C—-30

Bapuanm 1

1.

1 1

IponzsoacTBeHHaA GyHKINA PUPMEI EMeeT BU) @ =300K 212,
CroumocTsr €SHHHIIBI TpyAa =25 neHeMHEX eJHMHHI], CTOH-
MOCTh EeIMHUILI KanuTtajga r=4 aeHexXHble eguuMunbl. Pupma
npegroaaraer BeIOYCTATE 1000 eaMHHNII OKOHYATEJALHOM HIpO-
ayruun. OmnpefennTe HAUMEHBIIYIO CTOMMOCTE JTOTC BBINYCKA
M 3aTPaThl HAa 3TOT BHEIIYCK TPyZa M KanuTasa.

ITpoussoacTBesHad GyERKIMA GUPMBL 3ajaHa B 2 BHJE
1 1

leOOKsz. CroumocTh, egHMHHMIBL TpyAa w=121 penemxuHasa
eIHHNIA, a eIHMHHIBL KanuTana r=81 zgeHexHad eJUHUIA.
Pupma npeanonaraer BHInyCTHT: 1600 epmunn OKOHYaTeNLHOM
OpPOAYKIIHHA.

a) Jlocrarouna nmu cymma B 300 paeHEXKHBIX €AMHNIL AJdd 3TOIO
OpOHU3BOACTBA?

0) Jocrarouua au cymma B 3500 zeHeiXHBIX efUHMI, AJdA 3TOTO
npousBoacTBa?

B) KakoBa MHHHMAaJbLHAA CTOMMOCTHL BeInycka 1600 ezmunm
OKOHYATENbHON IPOAYKITHH?

Bapuaum 2 11

1.

HponssogcTBeHHad GyHKUHa GUPMBI HMeeT Bug ¢ = 800K L2,
CrorMocTs eIUHHIB TPYAA =16 JeHeXKHBIX €JHUHUI U €JUHH-
bl Kanurtanaa r=4 AeHe:XKHBIe eIUHHIbI. PUpMa OpearonaraeT
seioyeTuTh 51 200 eamHHL, OKOHUATeNbHOH Npogykmuu. Onpe-
JeJIHTe HAHUMEHBIOVIO CTOHMOCTDL 3TOr0 BBINYCKA, a TAKMe 3a-
TpaThl HA HEro Tpyha M KalxHTaja.

HpoussoacTeensaa GyHKIHA GupMBI 3akaEa B BHJE
11

Q@=144K2L?. CroumocTh eZHHHMOBL TPYAa ®=36 IeHe)KHBHIX
eNUHHII, a eJHHUOLI KamnuTtajaa r=9 aeHexHbIXx egunnn. Pup-
Ma IpeAnoJaraeT BbINYCTHTh 1728 efNHNI OKOHYATEJNBHON IIPO-
AVKIIAH.

a) Hocrarouna nu cymma B 400 geHeXHBIX eJUHHIL SIS DTOIOC
IPOH3BOACTBA?

6) Jocrarouyna au cymma B 500 JeHeXHBIX efHHUL, AJS 3TOTO
Ipou3BOACTBA?

B} KakoBa HauMeHbInadA CTOMMOCTHL BeIinycka 1728 ezumuun
OKOHYATEeJALHOH HOpPOAYKIMH H 3AaTPATBl TPyIa M KaOHTajJda Ha
ATOT BBIMYCK?
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YpaBHEeHUNA, HEepaBEHCTBA U UX CUCTEMbI
C—31

Bapuauwm 1

1. VY6eaurech, 4r0 MHOrowieH P(x)=x*+x?+1 pgenurcsa Ha MHO-
rouynes R(x)=x%+x+1, u maliguTe HX yacTHOE.

2. Paspenure ¢ ocrarkoM MHoTOudeH f(x)=x1+3x%+2x%2-1 Ha
MHOTOUNEeH @ (x)=—x2+2x+1.

3. IIpy xakux HaATypaldbHBIX 3HAYEHHAAX 71 COKpaTuMa Jpodn
n+4
_ntTE 9

n+n-7 ]
Bapuaum 2

1. Y6éegutech, uro mHOrouaed P(x)=x°%-x*— 2x memurcs ma mmo-
rousnied Ri{x)=x%—2x, m Ha¥auTe Mx wacrHOE.

2. Pazzenunre ¢ ocraTkoM MuOrouaeH f(x)=x%-2x%+x—1 ma muo-
rouwned @(x)=x%2-8x+1.

3. Tlpn KaxKMX HaTYpPaJbHEIX 3HAYEHHAX 7 COKpaTMMa Apobn

Cc-32
Bapuanm 1

1. JIns kaxux 3HavyeHH# @ u b Muorounes P(x)=x-2x%+ax+b
HMeeT KOpPpeHR X=1, a IpH fAegeHnH Ha x -2 gaer ocraTtor 157

2. Ucnonnsya cxemy I'opHepa, BBIUMC/AHTE 3HAYCHHE MHOTOUJIEHA
P(x)=a®—4x* +x* - 2x%+5 npm x=-3.

3. Jlorax<HTe, ¥TO OCTATOK IPHU AejleHUH MHOrowaeHa P (x) Ha ABY-
YiMeH ax+b paBeH 3HAYEHHMIO MHOIOUJEHA IIPH X = — b,
a

Bapuanm 2
1. IIna xakux 3HaueHHH p u ¢ MHorounen P(x)=2x*+3x%+px+¢q
HUMeeT KOPeHE X=—1, a npy AejieHHMH Ha X + 2 gaeT octatok 67?

2. Ucnonpaya cxemy I'opHepa, BRIYMCINTE 3HAUeHHe MHOTOWICHA
P(x)=x%+2x-x%-3x%+1 opu x=-2.

3. Kakyio KpaTHOCTL UMEET KOPeEb X=-—2 s MHOro4djgeHa
X0+ 2x4 _8x3 - 16x2+16x 4327
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C—33
Bapuanm 1

1. Haiigzumre o06sacTs  JONYCTHMBIX  3Ha4YeHHWH  ypPaBHEHUSA
i ninks
VioX X,
x*—5x+4 X+3

2
5X°—2% _ (0 me umeer KOpHeH.

VE8x -2

3. He pemas ypaBuenns YV2x —b+x =2, yKakATe 3HA4YEHHA Iapa-
MeTpa b, IpPH KOTOPLIX OHO HEe HMeeT KOpHEN.

2. Jlokasknre, 4TO ypaBHeHHe

Bapuanm 2

1. Haiiagure  o6sactb  JOOYCTHMBIX  3HAUEHHHW  ypaBHEHHUA

4!
Vx -3 . 2x =1.
22 -4x+3 x-5
3x —2x2 "
2, Joxa;KwuTe, UTO YpaBHeHHE ————= =( He HMeeT KOpHeil.
24+Vx-2

3. He pemas ypaBHenus b-\Vx—5=238x, YKa)KHTe 3HAYEHHs TIapa-
Merpa b, NpH KOTOPHIX OHO He HMeeT KOpHeH.

C—-34
Bapuanm 1

1. Kakoe n3 ypaBHeHHH ABAACTCA CIEICTBHEM IPYIOTO:
x2+x= 6 )x2+x= 6 o
x+3 x+8’ x—1 x—1
2. VEa)XurTe 3HauyeHHd NapaMerpa p, IPH KOTOPHIX YpPAaBHEHUA
2
x4 5x-6 _ o ;1 22—
Y2x+p
3. MoxeT M H3MEHHUTBLCA MHOMKECTBO KOPHEH, €CJAH HOepeHTH OT
ypaBHeHNd f(x)=0(x) K YypaBHEEHIO:

D15 6 (@ =@ 5 Fm= e@?

Bapuanm 2

a)

5x ~6 =0 paBHOCHNbHEI.

1. Kakoe mu3 ypaBHEHHMH ABJASETCA CAE€ACTBHEM APyroro:
a) (x+1)2=56x%(x+1); 6) 5x2—x—-1=0?

2. Iipn KaKHuXx 3HAYEHHAX nmapaMerpa a VYpaBHEHHA
(x% - a)? (x® - 52 - 6)

S =0 u (x?—a)(x®—5x—-6)=0 paBHOCHIBLHLI?
V(x®-a)?

30



3.

MoxeT JIH H3MEHHTHCA MHOMKECTBO KOpHell, ecJu NepedTH oT
ypasHeHNA f(x)=¢(x) K YPaBHEHHIO:

2) FE* =(p@)* 6) V= Ve@; = [0 .00,

x

C—35

Bapuanm 1

1.

2.
3.

Pemunre ypasEenue, pasjaras JEBYIO YacTh HA MHOMKHTENH Me-
TOJOM TIPYHNIEPOBKH: x°— 7Tx°—21x+ 27=0.

Pemure ypaBHeHHe, UcHONB3yA TeopeMy Beay: 4x3+ x2-5=0.

Hafigure Bce 3Havenusa b, UPH KOTODEIX OQMH U3 KOpHell ypab-
HeHEHA x°+3x2-bx-8=0 paser 2. JIna xaxaoro us Haitigen-
HEIX 3HAYeHHU b oHpefesinTe OCTANLHBIE KOPHW YPABHEHHS.

Bapuanm 2

1.

2,

3.

Pemnre yparHenue, pasaaras JeBYIO YAacTh HA MHOMKHTEIHW Me-
TOAOM TpynnupoBKm: 3x° —5x%+ 15x-81=0.

PemmuTe ypaBHeHMe, HCHOIL3yA TeopeMy Besy: 2x% —3x®-4x+
+1=0.

Hatizure Bce 3HaueHUs b, IpH KOTOPHBIX OQKHH M3 KOpHeH ypas-
meHusa 2x° + bx® - 5x+2=0 pasen — 2. JIna Kaxgoro us Haiiges-
HEIX 3Ha4YeHHU b ompedeNlTe OCTAAbHBIE KOPDHM YDaBRHeHHA.

Cc-—-36

Bapuanm 1

1.

Pemrmre ypapaeHme, nogoOpaB IOAXOANANIVIO 3aMeHY IEepeMeH-
HOI:

a) x*+5x2-6=0; 6) x(x—1){(x-2){x-3)=8.
IIpm xkaknx 3HAUeHUAX HNapaMeTpa a¢ ypaBHEHIe

x*+4x3=a—T|x®+2x|-4x>
He HMeeT KopHein?

Bapuanm 2

1.

Pemnre ypaBHenmne, mogobpas MOZXOAAINYIO 3aMEeHY IepeMeH-
HOH:

a) [2x+3]-7T=4x*+12x; 6) (x+2)(x+3)(x+4)=-86.
Ilpr KaKuEX 3Ha4YeHHAX HNapaMeTpa 4 VDaBHEHUe

48 xtvxt=a+2|x®+ x|+ 3x*
HEe MMeeT KopHei?
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C-37
Bapuanm 1

Pemmre ypaBHeHWE, HCHOAL3YA NOAXOASNIYIO 3AMeHY IlepeMeHHOH:
a) xt—Tx3+14x2-Tx+1=0; 6) x*+2x3-9x*-6x+9=0.

Bapuanm 2

PeuniTe ypaBHeHUe, UCHOAB3YS HOAXOIANIYIO 3aMeHy IepeMeHHOIt:
a) 2x*—x3+3x2-x+2=0; 6) x*+3x*-8x%2-12x+16=0.

C—38
Bapuaunm 1

1. V6epuspmuces, YTO BAHHOE YpPaBHEHUe ABAAETCS OAHOPOAHEIM,
maitaure ero KopHM: (x2—-1)2—-4(x?+1)2=3(x*-1).

2. Hailiaute roprm ypaBHeruda (Z2x—1)*(x+2)2-(2x-1)(x%2-4)-
~-2(x-2)2=0.

Bapuanum 2

1. Y6enummuck, UTO ZaHHOEe ypaBHEHHE ABAAETCA OJHOPOAHEIM,
HalianTe ero kopHH: (x—2)* -6 (x2+2x+4)°=5x3-40.

2. Haitnure xopuu yparuenud (2x+ 1) —(2x2+5x+2)°-12(x+ 2)* =
={),

C-—-39
Bapuanm 1

1. Hcmoasaya Gopmynbi Buera, foKasXKuUTe, UTO ypaBHeHHe Xx°—

~2x%2-x—9=0 He MOET HMETh TPH HEOTPHIATEILHBIX KODHI.
2. Hai#igure uywmeno a, eclim OAWMH N3 KOPHeM ypaBHeHUHA x3 =
—6x?+21x—a=0 paseH NCJIyCYMMe IBYX APYIrHX KOpDHEH.

Bapuanm 2

1. Ucnoansya ¢opMynsl Buera, goxaxkmTe, 4To ypaBHeHHE X° —
-5x2+12x—8=0 He MOMeT UMeTh: TPH HEJbIX KOPHSI.

2. HafiguTe umelo a4, eciu oama u3 Kopueil ypasmemus x°+
+4x2+5x+a=0 paBeH cyMMe JBYX APYIHX KOpHeil.

C—40

Bapuaunm 1

x 5 _ 5x+10
1. PemuTe ypaBHeHHE 513x Bx_2 rh
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2 2
2. Pemure ypasmenue (’;jg) +(2=2) ~2.
3. Pemure ypasaeHUe Tx—~————=1—-,4—x-.
2x"-3x+4 x4 2+ 2
Bapuanm 2
-1 1-(4+x°
1. Pemure ypaBHenue 1+@+2) - -(1 - ———{+—x)) =0.
1-(2+x) ! dx
2 2 _
2. Pemmnte ypaBHeHUe X X -xd42 =1.
x2—x+1 2 x-2
2 2
3. Pemure ypaBHeHUe x2+3x+2 x2+x+2=2.
x“—Hx+2 x“—x+2
C—41
Bapuarnm 1
x+y=12,
1. Pemmte cucTeMy ypaBHeHUIl Xy _ 1
x—y 2"
3_ .8 -
2. PemuTe cucteMy ypaBHeHUH x" -y —bx+0y=0,
xy=256
X+y=1,

3. Pemure cuctemy ypaBHeHNIH

Bapuanm 2

1. Pemnte cuctemMy ypaBHeHUH

2. Penmute cucreMy ypaBHeRu#

3. PenmaTe cucremy ypasuaeRuit

C—42
Bapuanm 1

1. Pemure cucreMy ypaBHeHHMH

2. Pemute cucTeMy ypaBHeHHN

3. PemmuTe cucTeMy ypaBHeHuM

3 Cyperuto

Y -4y? 14y +x%="7.

x+y*=3,
xt+yt+6x=29.
xt+yt+6x% =2y + 67,
x4+ 2y4=3

2 +y=3,

2 +xy+y?=18,
2 -xy+y’="1.

{x+y= 1,
x+4x%yt =12,

y+z=2,
xz2=6.

{y4+x2y2=3.

33



Bapuanm 2

2 2 __
1. Pemnre cHcTeMY ypaBHeHM {x +3xy +y” =61,

xy=12.

y—2z=-1,
2. PemimTe cuCTEMY YpaBHeHWH | X+ 2=2,

x2+y?=35.

8x? — 3xly—xy?—x—y=0,

_xy? - xPy+x+y=0.

3. Pemnre cucTemMy YPaBHEHHM { :
Yy

C—43

Bapuanm 1
' x2-3xy+yt=11,
xy=>5.
25x2 -4y =12,
2, PenmmrTe cueremy ypaBHeHUE 3 4
+ = =
Sx+2y ax—2y

1. PemmTe cHCTEMY YpaBHeHMH {

2.

3. PemmTe cucTemy ypaBHeHHI

8%t _n,

P2rxy P +ay

7 1 _5
PZixy  yray '

Bapuanm 2
x2—_xy+y’=4,
1. PemmnTe cHcTeMVy ypaBHeHHH J 1 1

g + ; =1,
2. PemuTe cHCTEMY YDPABHEHWIH 427 +(y -4 =8,
] dx —xy=2,
3. PemmuTe cucTeMy ypaBHEHHH
1.2
4x2 + xy y‘? +3xy
3 __ T 1o
4x®+xy  y®+3xy .
C—44
Bapuanm 1
xy:% + x3y —_ 0’

1. Peumrmre cucrem ABHEeHUN ;
v P x?yt + 8y? =48,
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3Wy 2(x y),
x2+y =8,

x y + x? y =12,
23yt 4 xtyd =24,

2. PemwnTe cHCTEMY YpaBHEHMHA

3. Pemure cucTemy ypaBHeHWH

Bapuanum 2

1. Pemmure cHcTeMy ypaBHeHUIl 10x%y® = 16.

83 —-27y 10x - 15y,
452 +9y =2.

y +JC _y *
¥+ Txy+10x2=15.

2. Pemute cucTeMy ypaBHeHHH

3. PemmunTte cucremy ypaBHeuwMil

{
[
{3x~*y ~5xdy?=4,
{
o

C—45
Bapuanm 1

xta , 2ax =5

1. Ilpm KaKWX 3HAYCHHAX IapaMeTpa g YpaABHeHHe st 5 =

He HMeeT KOopHei?
2. HajipuTe BCce 3HauyeHHs napaMeTpa p, IPH KOTOPBEIX YPaBHEHHE
Bx% - 2x=p(x® + x) UMeeT TPM PABIHUUHBIX KOPHH.
3. Halipure BCe 3HaueRNA napamMeTpa d, IPH KOTOPHIX ypaBHEHHUE
y-2 y-a
5y—y? S-y

HMeeT He IYCTOe MHOMKEeCTBO KOpPHEll.

Bapuanm 2

1. Ilpym kKakuX B3HAYEHHAX NapaMeTpa & ypaBHEHHEe 32“5; _
dax . -
———=—— =2 He UMeeT KOopHei?
15— 6x P

2. Haliaurte Bce 3upadenusd mapaMeTpa p, IPHM KOTOPHIX VpaBHeHHe
228 —(2x—-3)(x—1)=p?x> UMeeT TpH pA3AUYHBIX KODHA,

3. HalijuTe Bce 3HaYeHMHA HapaMeTpa d, PN KOTOPHIX ypaBaHeHHe
ay-+4 y—1

5 = HMeeT He IIycToe MHOXeCTBO RDPHE:E[.
3y-y y-3

C—46
Bapuanm 1

1. HaifiguTe Bce 3HaYeHMs TapaMeTpa @, NPU KOTOPHX CcHCTEMa

. y—-x=aq,
VpaBHEHHM o COBMECTHA.
x—-y-=1
) . x*+ y? + 4x=2a?,
2. HailguTe KoIHYECTBO pemieHHIl CHCTEMBI (- 2a)° B
x-2a

3aBHCHMOCTH OT 3HAUYEHHI mapameTpa 4.
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y_|x| +1=pa

3. Ilpn kKaxux 3HaYEeHHMAX NapamMeTpa p CHCTeMAa
xtty?=1

IMeeT eAMHCTBEHHOE pemeHue?

Bapuanm 2

1. Haiinute BCe 3HaYeHHsS OapaMeTpa d, OPH KOTOPBLIX CHCTEMA

. [x+y=a,
ypaBHeHRH { COBMECTHA.
X+x=y
; . 22+ y?=2a,
2, HaliguTe KOJMYECTBO PEIEHUN CHCTEMEI ) B 3aBH-
(x+y)2=16

CHMOCTH OT 3HAYeHHH mapamMeTrpa ad.
x2+(y—3)° =4,

3. IIpny xaxkux 3HadYeHHAX IapaMeTpa p cUcTeMa { y
y=px

uMeeT ABa pelleHusa?

Cc—-47
Bapuanm 1

1. C nomomnsio rpaduKos OIIpefesiHTe, IPHW KAKHUX 3HAUEHUAX Ma-
x2+(y_3)2=15

y=|x|+a MMEEeT XOTH ORI

paMeTpa ¢ cHCTeMa ypaBHeHHWH «[

ORHO DpellneHue.
2. Haligure rpapudecKnn MHOMXECTBO ToueK ¢ KoopauHaramu (0; b),

2 2 4
[ x +y — »
TAKNX, 4TO CHCTEMAOA VDPDABHeHHHN b COBMECTHA.
xX+y=

Bapuanm 2

1. C nomoumso rpaduKOoB onNpesesinTe, HPU KAKUX 3HAYSHHAX Ha-

paMeTpa P CHMCTeMa YpaBHEeHUH (x=2)*+(y - 3)*=1, HeCcOBMe-
y=lx-2{+p
CTHA. '

2. Haftaute rpadHiuecKd MHOMKECTBO TodeK ¢ xoopaumHaTtamu (0; b),

. | (x-2)2 4 (y—2)° =1,
TAKHX, 4YTO CHCTeMa YVpaBHEeHIIH Xty= b COBMECTHA.

C—48
Bapuanm 1

1. IMepumerp npamoyroasHuka pases 10 m, a ero mjaomasgs pasHAa
6 m2. HaitnuTe ANWHEI CTOPOH NPAMOYTONILHHKA.

2. Ilpu nmoxynke 60 arknmuit axmuonepsaoro obmiecrsa «lIporpecc»
H 75 axuuii akmuonepHore obmectsa «HuTeps ymnaveno 405 Twie. p.
Yepes mecan akmuu AQ «IIporpeces» ynanu B meHe Ha 15%, a
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axnmu AOQ «Hatep» nogopomanu ma 10% u mx obumijasa crtou-
mMocTh cocTasmyiia 355 500 p. Oupepenure cToMMOCTL AKITHH
KayKAoro odmecTBa B MOMEHT IIOKVIKH.

Bapuanm 2

1.

KBaapaT IUNOTeHY3B IPAMOYIOJBRHOIC TPEYIOJALHHKA paBeH
13 k=m. eg. Illocne TOoro KAaK OAWH KaTeT yBeJAWUYWIHW B 3 pasa,
a aApyroit ymensimuam B 2 pasa, ILjoniagk TPEeyroJbLHMKA cTa-
na paBron 4,5 kB. en. OnpedennTe NepBOHAYAJbLHBIE AJIUHBL
KaTerosn.

Jise Opuraasl JOJKHBI BHIPHITH TPH TpPaHIUEH, H3 KOTOPBIX
nepBad TpaHMOies BABOE KOpoYe BTOPOW ©W BTpPOoe JJMUHHEE
TpeThett, Paboras sMecTe, GpUrasbl BHIPHIIH NEPBYIO TPaHIIEO
sa 3 4 36 muH. Bropaa Tpamines Ovlaa BHIPHITA 3a 8 U, HO NpH
aToM 2 4 mepBasi 6purasa pabdorana oauma. Kaxkoe Bpema mno-
TpebyeTca BTOpOR Opurame, 4YTOOLI OAHONE BBIPHITE TPETHLIO
TpaHIinew?

C—-49

Bapuanm 1

1.

2.

IIpuMeHAs MeTOJ HHTEPBAJIOB, PEIINTE HEPABEHCTBO!

a) (x246)(x®—4)<(2x%-3)(x2—-4);
6) (x%—4x +3)(x2—5x) >0,

Pemmte HepaBeHCTBO (x2+x+3){(x®+x+4)>2,

Bapuanm 2

1.

2.

IIprvmenAa MeTOs WHTEDPRAJORB, PEIIATEe HEPABEHCTBO!

a) (2x2+3)(x2-9) > (x2+4x)(x?-9);
6) (x2-6x2+10x)(x®—2x-15)<0.

Pemure HepaBeHCTEO (x2—4x+ 2)(x2—4x+5)<4.

C-50

Bapuanm 1

1.

2.

3.

Papnochabusl u HepaBeHCTBA

3
x -8 >0 1 (x—2)(2x—1)>0?
(2x—1){x® +2x + 4)

Peninre HepaseHCTBO

4 < 1

2-dx x—-4

PemuTe HEpaBeHCTBO

2 + > 6.
x*+10x+ 27 x“+10x+ 26
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Bapuanm 2

1. PaBHOCHJIBHEI JIN HEpABeHCTBA

x—2
s - 2
Ginean ) E D) (x+4)>07

2. PemmuTe nepaBeHCTBO
2x+10 x+5

(x—4)(x~5) T %5
3. Pemmnre nepaBeucTBO
2(x%—6x+9)  5x%-30x+45 <
x2—3x+4 x2—3x+5

>-1,

6x% — 36 + 54.

C—-51
Bapudum 1

1. Joxaxxure, uto ecnim a>0 u ab=1, To a+b>2.

2. Joxaxkure, 4yto HepapeHCcTBO X2+ y? -~ 2x — 2y + 5> 0 BBIIONHAST-
cAa ana aobof uapn 4yHcen X H Y.

3. Hoxammure, uto ecau a>0, 6>0, ¢>0, 10

(e+®)(a+c)b+c) 1%
(a+c)B+c)+(a+b)(b+e)+(a+b)(atc) <3 Va+b)(a+e)(b+o).

Bapuanm 2

1. Hoxaxwure, 9to ecnnm a+b=1, 1o a2+ 2> %

2. oraxkute, uTo HepaBeHeTBo 3x2+8y? —4xy+2x—4y+6>0 BH-
IONMHASTCA AJMA JIOO60H papsl Yuces X U y.
3. HokaskHTe, UTo JANA NONOXKHUTEIBHBIX UHUCER &, b, ¢ cupaBensiu-
a+b+c , a+bi+c , a+b+c >0,

BO HEPDABCHCTBO + +
a b c

C—-52
Bapuaum 1

1. Hadante 06iacTh JONYCTHMBIX 3HadeHull ypaBHeHUS
3 4 —
V1-2x+ Vbx—2x2— 2+ Vax+7=0.

4 ’_—2 -
2. Hoxraxure, uTto ypasHeuue V1--x?=x-2 He uMeeT KopHeil.
3. Hadizure Bce amauenmsi mapaMeTpa d, NPH KOTOPHIX YpaBHeHHe

4\/-!-)H—:c:.izx + 3a MOMKeT UMeTh KOPHH.
Bapuanm 2
1. HaiipuTe obnacTk ZONYCTHMBEIX 3HAYEHUH ypapmedusd
V3 —5x+V2-bx—22+V3x 1 2—0.
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A —
2. JloKaxXHTe, UTO YDABHEHHe VIO + Vx—x2=x%2-3 me umeeT pe-
HIeHNA.
3. HaliguTe Bce 3HaYeHHA HapaMeTpa d, OPH KOTODEIX ypaBHEHHEe

6 ————
V4-9x?=2a— x MOKeT HMETh KODHH.

C—-53
Bapuanm 1

1. Pemure ypaBuenmne:

3, ; ; !
a) 2Vx+1=V4 —x; ?) N’Sx+?~»\*5xv—1=1.

’ |l f_u--_‘_ 4,—
bx+a_+\x+5==4vx_3‘
x-3 8

2. Peurmre ypaBHenne

Bapuanm 2
1. Pemure ypapHeHue:

a) V2 Ve 34 x2=x+2; 6) Vix+8-V3x_2-2.

{_:__ 4?:—— 4
2. Pemnrure yparHeHnue 3Vl-2x 6 Vl-2x A/ sx+10
x+2 5 3

C—-54

Bapuaum 1

1. PemuTe ypaBHeHHE, BBOAS HOBOE HEHM3IBECTHOP:
Vax-1 +Vx—1=1.

2., Pemure ypaBHeHHE, HCHOJBL3IVA CBOHCTBA (PYHKI[HIH:
Vx+4+ %"x+ 27=5.

3. Pemure ypaBHeHUe, BBOAA HOBOE HEH3BECTHOE!

1-x 1-2x
=2.
\/x+1 +\/ x+1

1. Pemure ypaBHeHHe, BBOJAA HOBOE HEM3BECTHOE:
Ver2-Vai3——1.
2, Pemure ypaRHeHHe, UCHOAL3YA CcBOMCcTBA DPYHKIMIHA:
Vexr_1+VetT=3.
3. Peuirre ypaBHeHHe, BBOAA HOBOE HEH3BECTHOE:
Vit T~ Vx_10=5.
39
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C—55
Bapuanum 1

1. Pemimre HepaBeHCTBO
VBx—1>2.
2. PeuinTe HepPaBEHCTEO:
a) V6—8x>x-2; ©) V3-Tx>V6x-8,
3. PemuTe HepaBEeHCTBO, BBOAA HOBOE HEH3BECTHOE!

4 > 3

Ve_5+8 Vx_b+1

Bapuanm 2
1. Pemmure HEepaBEHECTBO
Vaber-10x+1<1.
2. Peurnte HepaBEHCTEBO:
a) V5—2x>x—1; 6) Vbx+T7<V2-3x.
3. PemrnTe HepaBEHCTBO, BEBOAA HOBOE HEW3BECTHOE!:

Vel 1
ve-1 _ >_1.

3_Vr-1 2_-Vx-1

C—-56
Bapuanm 1

1. HszobpasuTe HA KOOPAUHEATHOH ILIOCKOCTH PEIIeHUe HePaBEHCTBA
y<|x®-4x+3|.

2. Haobpa3uTe HAa KOOPAUHATHON NJACCKOCTU pellleéHue CHCTeMbI

x4y -2 -2y<T,

2y—bx=zy—4x.

3% . M3zobpasnTe Ha KOOPAMHATHOHR IJIOCKOCTH pelleHHe CHCTEMBbI

lx-1|+|y—-11=1,

x-2|+|y—-2|<2.

HEepPAaBEHCTB

HEepABEHCTB {

Bapuanm 2

1. Hzobpasure HA KOOPAUHATHOHN NAOCKOCTH DellleHHe HePABEHCTBA
y 2| x2-Tx+10].

2. HszobpasuTe Ha KOOPAHWEATHON IWIOCKOCTH peuleHHe CHCTeMEI

2y—2%$f§£0,

y—x’4+4x>4.

3%, Mzo6pasnuTe HAa KOOPAWHATHOH IIJOCKOCTH DPelleHHe CHCTEeMbI

|x| +iyi<2,

x2+y?< 2y + 3.

HEpPABEHCTB

HEepPAaBEeHCTB {
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C—-57

Bapuaum 1

1.

PYHEKOUA OpeIosKeHHA (PUPMBI UMeeT BHZI p=¢g°+9, a GyHEK-
400

q2

oA caopoca iiMeeT BHA p=

Onpepenure:

a) PaBHOBECHYIO LieHy Py U PABHOBECHO€ KOJMYECTBO TOBapa ¢,,
KOTOPEIe YCTAHOBMJINCHh HA PHIHKE;

0) PLIHOYHYI0 CHTyanuio (H30BITOYHOE NPenJOXKeHHEe TOBapa
uny ero fednnuT) npu neHax p; =30 u p,=18 neHeKHBIX eaH-
HUILI.

PDyHKOuA OpeaoKeHus GUPMOH HEKOTOPOro TOBapa 3afaeTcHA

COOTHOWICHNEM ¢~=— 7+ V9+p, a pyEKDHUA cipoca — COOTHOMIIE-

288
HHUEM D= "'-"'2—- .
q
Onpegenure:

4) PABHOBECHYIO LIeHY Py ¥ PAaBHOBECHO€ KOJHYECTBO TOBapa ¢,,
KOTODBEIe YCTAHOBHINCH HA PBIHKE;

0) PLIHOYHYIO cHUTyauuilo (usOBITOYHOEe IPEeAJOKeHHe ToBapa
HIH ero AedHIUT) UPH HeHaxX p; =060 1 p,=80 neHe)XKHLIX exu-
HUII,

Bapuanm 2

1. OyEKOUA TpestokeHUs GupPME uMeeT BHJ p=g>+5, a ¢pynk-

oA CIpoca UMeeT BHA p= §§£
q

Onpegpenure:

a) PABHOBECHYIO LIEHY Py M PABHOBECHOE KOJHYECTBO TOBapa g,
KOTOpPbIE YyCTAHOBHJINCH HA DPHIHKE;

0) PRIHOUHYI0 cHTyanuio (m30BITOYHOe IPeAJIOMKEHHEe TOBapa
HIU ero Ae(pHINUT) OpK HeHaxXx p; =18 u p,=8 AeHEKHBIX efH-
HHII.

(DYyHKDHA LOPpeaoKeHuA (pUPMOil HEKOTOPOTO TOBapA 3afaeTci
COOTHOLISHMEM p=q° + 8q+ 20, a GYHKIHA cOpoca — COOTHOLIE-

160
HHUeM p= —2 -

q
Onpepenure:

a) PABHOBECHYIO LIeHY P, 1 DABHOBECHOE KOJHYECTBO TOBAPA g,
KOTOpPBbIe YCTAHOBHJINUCH HA PHEIHKE;

0) pHIHOYHYI0O CHUTyamui (u30BITOYHOE NpPEeAJOIKEHHmEe ToBapa
HIu ero gedwnour) opu neHax p; =30 u p, =50 geHexHBIX enu-
HHII.
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[focnepoBarenbHOCTMU
C—58
Bapuanm 1

1. IlocnemoBaTerbHOCTL 3alaHa (OPMYyJa0HM obulero uxeHa d,=
=n?-5n.
a) HaliauTe mepshie HIeCTh 4WIEHOB 3TOH HOCIACAOBATENLHOCTH.
6) Comep:KHUTCA 1H B 23TO¥ mocnezoBaTenbHOCTH umcao 14?7 Ec-
JH A4, TO YKaXHTE ero HoMep.
B) SaIMIOHTE BHIpa)KeHWe AnA 2n+ 1-T0 ulTeHA TOCTeOBATENh-
HOCTH.

2. JoraskuTe, uTO AAaHHaA MOCAENOBATENLHOCTL yOBIBAET:

| 3. 3,
a) (an)=,( 1n“+5; ); 6*) (a)=Vn+1-Vn.

Bapuanm 2

1. TTocnegoraTensHOCTE 3aAaHa GopmyaoH ob0mrero 4IeHa a,=
=n?4+3n.
a) HaligurTe nepBble IATH 4JIEHOB 9TOM IOCHEA0BATEIBLHOCTH.
6) CozepsxHuTCA KM B 3TOH IIOC/IefOBATeJbHOCTH umecao 70?7 Ec-
JH Aa, TO VKAXKUTE ero HoMmep.
B) 3amNMIIKMTEe BLhIpakeHHe AN 2n— 1-ro wieHa IIOCaAefOBATEJIb-
HOCTH.

2. Hoxaxkure, 4TO ZAaHHAA HOCIEAOBATEILHOCTL BO3PACTAET:

R
a) (an)___(3n++25n ); 6%) (a,)=Vn-Vn+1.

C—-59
Bapuanm 1

1. HanumuTre nepsbie MATH YNEHOB HOCAEAOBATENRHOCTH (&2,), €CIH
a, =2, ay=-1 n ansa ecex n€ N BHINOTHAETCH PABEHCTRO 4, , 3=
= 3an +1 &y

2%, JIOKayKuTe, 4TO IMOCICKOBATENBHOCTDL a,=-—2-3"+ 4" yroBJIEeTBO-
PAET PEeKYPPEHTHOMY COOTHOINEHHIO d,, ,=174,.,—12a, n Ha-

YANBHBIM YCIOBUAM O =dy=— 2.

Bapuaum 2

1. Hanumwure mepBhie NATH YWIEHOB MOCNTEA0BATEIHFHOCTH (a,), ecIn
a,=1, a,=-2 n pgna Bcex n€ N BHINOJHAETCHA PABEHCTRO @, , 5=
=dp 41— 3(.1”.

2%, JIOKayKHTEe, 4TO IHOCJIedOoBaTeNbHOCTh ¢ OOmIMM HJEHOM a,=
= 5" 3" yOOBJIETBOPAET PEKYPPEHTHOMY COOTHOIIEHUIO d, 5=
=8a, ., 1—15a, 1 HaUaNTBHEIM YCIOBHEM a =2, d;=16.
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C—60

Bapuaum 1

1.

2.
3.

HMcmons3ya MeTon MaTeMaTHYECKOM MHAYKIMHA, JOKAXKHUTE, UTO

\/2 + \/2 +V2+.V2 <2,

oxkaxure, uro 5" 24+ 6%**1 genurca ma 31 mpu mobux neN.
ITocanegosarensHoCTEh (1,) 3agaHa PEKYPPEHTHO a,=4, @, 1=
=3a,— 2. Jokakure, 9o a@,=3"+1.

Bapuanm 2

1.

2.
3.

Hcnonb3ya MeToj MaTeMaATHUYeCKOH WHAYKIHNH, AOKaKuUTe, 4TO
6"-5">n% neh.

HDoxaskure, uro 5" 1-2%*3 genurca ma 3 npu mobeix neN.
IlocnegosaTensHOCTL (a,) 3azmaHa PEKYPPEHTHO ay="7, @, .=
=da, — 8. Jlokaxwure, uTo a,=5"+2,

C—61

Bapuanm 1

1.

JlaHa mOCaeAOBaTebHOCTh YHCEN x;l , x;3 R x;’&
a) Jlorasxure, 4TO 3Ta MOCJENOBATEJNBHOCTL ABJAeTCaA apudMe-
THYECKOH IIporpeccHei.

0) Haiigute, yeMy paBHa pasHOCTh HPOTPECCHH.

B) danumunTre 20-1 WieH IPOTPECCHH.

L T

r) Haligure HOMED n-TO 4leHA MPOTPECCHHU, eClu 4, == x;zl .
B apudpmernyeckoil mporpeccuy HaMANTEe dgg, €CAU Qo+ a5=2 U
a;+ag=11.

H3BeCTHO, 4TO KOPHE ypaBHeHuA x°+6x%+5x+p=0 o06pasyioT
apu(pmMeTHdIecKyD mOporpeccuio. Haiaure 4meao p # KopHH

YPaBHeHH 4.

Bapuanm 2

1.

2x+1 2x+3 2x+5

x+1° x+1 " x+1°
a) HoraskHuTe, UTO dTa NOCIEAOBATEJNBHOCTEL ABIAeTCA apHpMe-

THYECKOW mporpeccueii.
6) Haiigure, 4yeMy paBH& PA3HOCTH HPOTPECCHI.
B) danumure 15-f1 4igen nporpeceuu.

MaHa mocrefOoBaTEIBHOCTE UHCEJ

r) HafizuTe HoOMep n-ro uireHa ODporpeccuu, €ciau a,= 2x+23 .

x+1
B apmdpmeTHyecroil mporpeccuu Halinure a5, ecam a,+az;=24

H Qipg—dg= 10.

H3BecTHO, 4TO KOpHU ypaBHenua x°+ 3x?—6x+p=0 oGpasyior
apadpMeTHYeCKyI0 Iporpeccurr. Hakianre umncao p # KopHHA
ypaBHEeHU .
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C—62

Bapuanm 1

1.

2.

3.

HaBecTHO, 4TO BOCHMOH 4jeH apudmeTHuecKoil mporpeccum pa-
BeH 6. HadfinnTe, ueMy paBHA CYMMA NepPBBIX DATHaALATU YIEHOB
3TOH MPOTPEeCcCHH.

Jdna HexoTOpOH apu(dMeTMuYecKOH NpPOrpeccHy H3IBECTHO, UYTO
S;=12, §,=35. Haligute cyMMy NeDPBLEIX OdecATH 4JIEHOB 3TOIl
NPOTPECCHH.

B KakoM OTHONIEHWH JOJKHBI OBITH TTEPBEIN UJI€H @; H PA3HOCTH
d apudMeTnuecKkor oporpeccruy, 4TO0bl OTHOLMICHHNE MEMXAY CyM-
MOH 71 IMePBHIX YJIEHOB M CYMMON n uJIeHOB, CAAVIOIIHNX 34 HHU-
M¥, He 3ABHCEI0 OT YHCIa UJAeHOB?

Bapua'nm 2

1.

2.

HaBecTHO, UTO AecATHIH ujeH nporpeccuu paseH 5. Haitgure,
yeMy pPaBHA CyMMAa IePBBRIX AeBATHALTATH YJXeHOB 35TOH IOPo-
I'peccHH.

Insa HexoTOpon apudMeTHUYECKOH HPOIpecCUr H3BEeCTHO, HUTO
S,;=-16, 8;=9. HalinuTe cyMMy HepPBLIX OAHMHHAALATUA UJIeHOB
ATOW HIPOTPECCHH.

B xaxoM OTHOmMIEHHH AOJKHEL OBITH IIEPBBIH WieH @, U Pa3HOCThH
d apudMeTHUECKOIl TpOTrpeccHH, YTOOE cyMmMa 7 [IePBHIX 4YJje-
HOB ObIia B TPM pPasa MeHbINe CyMMBb! # YWIeHOB, CASAVIOUINX 3a
HEMMN ?

C—63

Bapuanm 1

1.

2.

3.

HaiiguTe mepBBIN YiIeH W 3HAMEHATENb IeOMeTPHYECKOR Ipo-
1 1

rpeccuu, ecam by=—, bg=—.

p > 3= g Y9~ g

HaiigyTe HOMED 4jleHA F'eOMETPUUYECKON IPOrpeccHr, B KOTOPOH
2, 32

3 81

HsBecTHO, UTO CyMMa BTOPOTO M YETBEPTOI'O YJNEHOB reOMeTpu-
YeCKOH Iporpeccuu paBHa 13, a cyMMa HMX KBaApPaTOB paBHA

144. Haiianre TpeTH 4YJieH 3TOM OPOrPECCHH.

b =3, g=

Bapuanm 2

1.

2.

HaiiauTe mepBRIM 4YjJeH M 3HAMeHaTeJIb TeOMETPHUYECKOIl Ipo-
rpeccuu, ecam b= 2 br= 2
’ 1797 "7 a7°

HafizuTe HOMep UjieHa TeOMeTPHUYECKON IPOrpeccHM, B KOTOpOM

3 243

b=-2, g=——=, b, =="—.

1=7% =7 U= e
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3. HBBECTHO, dTO CyMMa TPEeThEro M MATOT0 YJIECHOB TeoMeTpHYeC-

KOH NpoTpeccH¥® paBHAa 13—0, a cyMMa ¥X KBaApPaToB PaBHA 100

81
HaiizuTe deTBepTHINA 4JieH 3TOI TIPOTpecCHH.

C—64
Bapuanm 1

1. JIns HEKOTOPOH TeOMETPHYECKOH MPOrpeccuy M3BECTHO, YTO by —

1 1 1
L i s= =0
x x2 43 237

3%, BorumenuTte cyMMy 1+2:2+3-2244-2%4,,.4+49-28 1 50-219,

2. Peminre ypasmenue 1+

Bapuamwm 2

1. JIna aexoTopoil reoMeTPHYECKOH IIPOrpeccrH HM3BeCTHO, YTO b; +
+ by=16, a b, + by=32. Hafigure S;.

2 3 4
2. PemuTe ypapHeHHe x1~1+(x+1) +(x+1) +(x+1) =0.

x x x
3% BerumcaunTte cymMmmy 1+2:3+3-324+4-3%4 ... +29:322130-3%,

C—65

Bapuanm 1

1. JoraxuTe, YTO HNOCIEAOBATEJILHOCTH ( 1 3) ABIAETCA DecKo-

4+
HEeUTH(O MAaJO0H, moxarad, 4TO OOCIeHZOBATEJIbHOCTE (%) DecKo-
HEeYHO MaJiad.

2. Jlorkaskure, UTO NOCHenOBaTeJbLHOCTH ( 2”’ wiz) ABJIAETCHA
O0eCKOHeYHO MAJIOH.

n“+1 n

Bapuanm 2

1. Jloxkaxure, 4TO IOCHEZOBATENBHOCTH ( 15) Apnsgerca becKo-

n+
HEYHO Matoii, moJaras, 4TO IOCJHEAOBaTeJLHOCTH (;1{) GecKo-
HEUHO Masasf. 3 7

2, JIoKarkuTe, HTO IOCISZOBATEIHLHOCTD ( 2 ——-§) ABNSAETCA
GECKOHEYHO MAJOI. n"+2 n

C—66
Bapuanm 1

okaxure, 4TO AAHHAA MHOCJAEJOBATENLHOCTE ABIAAETCA OeCKO-
He4YyHO 00JIbLUIo:

4
a) (“:” ); 6) V2n—1+V2n.

n®—4
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Bapuanm 2

Moraxkure, YTO AAHHAA MHOCHENOBATEILHOCTL ABJsAEeTCA 0ecKo-
HeYHO OOJILIIOMN:

3 4
2) ("” +3 ); 6) V3n+1+V3n—1.

n® -9

C—67
Bapuanm 1

1. JokaskuTe, UTO IOCJIEZOBATENBHOCTH (1+(— 1)“) He HMeeT IIpe-

nena.
_ o 2a8-1
2. HazBecrHo, uTo lim @ =2. Hafigute lim
oo n—oe —a,
n
(3) -1
3. Hatinrure lim —m7m— .
n— o0 __2__ n + 1
(3)
Bapuaum 2
{ 1, 1)
. JToKaMKuUTe, YTO MOCIEHOBATEABHOCTE §+ 5 He HMeeT mnpe-
aesa.
3a2 + 2

2. MsBectHO, 9T0o lim @, =-1. Hafigure lim

(1) +2
3. Hafigure lim —

n—»w(@)ﬂﬁl-
2

C—68
Bapuanm 1

IlokasKkuTe, 4TO 3JafaHHBIE DPEKYPPEHTHO MOCIE€A0BATEIbLHOCTH

MeIOT Ipenes, U HaWgUTe ero:

S+a,
3

6) a,,1=V7+a,, a1=V7.

Bapuanm 2

a) a, .= , a1 =0;

JOoKakuTe, 4TO 3aJaHHBIE PEKYPPEHTHO MNOCJHEL0BATEIbHOCTH

MMEIOT Ipefes, ¥ HAUJHTE ero:

2a, +1
3

6) a,,;=Va,+12, a, = V12,
46

a) A, 1= ,5122;



C—69
Bapuanm 1

- 1 4 1 8 1 16
1. T —t =+ =t =t e
HaviguTe cyMMy 2+9+4+27+8+81+
HaifizuTe nepBblil unen GecKOHe4YHO yOBIBAIOINelH TeoMeTpHYec-
78

Kot IPOTPecCHH, eClIy CyMMa IepBRIX TPex HIEHOE paBHa + -,

4 cyMMAa OpPOrpeccHH PaBHAa —g-

3. IlpexcrarbTe cMeIIaHHYW nepuoauvecKyio Apober 3,20(3) B Bu-
Ae OOBIKHOBEHHOMH.

Bapuaum 2
1 4 1 3
—_ + _—
. — .3
(v2 )2 (v2) 125

25
2. Haiigure mepBHIH 4jeH ¥ 3HAMEHATEDb OECKOHEYHO YORIBAIOmMIeH
reoMeTpudecKoil mporpeccus, cyMMa 4JIeHOB KOTOPOM paBHa 1,

" 1 2
1. Haiinure cyMM — — = 4
i yMMy o g

+.e .

a ¢cyMma ABYX IepPBbIX 4YJICHOR PaBHa i—i-.

3. IlpeacTasbTe CMEIIAEHYIO mepHogudecKyio Apobs 5,30(2) B Bu-
ge OOBIKHOBEHHOM ZPo6u.

C—-70
Bapuanm 1

1. Braazuunk OTKpPBLIT B 6aHKe cdyer, moJoxuB Ha Hero 30000 p.
Bauk soimaauueaer 6% rozosbIX (IIPOmeHTH! mpocrele). Hepes
5 Mecsnes 17 gHell BRIAAYHME 3akpbin cder. KaKywo cymmy
0aHK BBIILJATHJ BKIAAUUKY?

2. Ha cuere BrRIamuuka HaxoauTcA 45000 p. Bank BHIIIAYHBAET
8% TOomOBEIX (IPOMEHTH NpocThie). CKOJIBKO JieT BKJAAAUYUK AeD-
'KaN geHbryM B OaHKe, ecHd IPH 3aKPHITHR cUeTa OaHK BELAN
emy 59400 p.?

3. Karyio cyMMy ciaeayeT TOJOKHTh Ha ABa Ioja B 6aHK, BRINIA-
gyuBaomuil 5% TrogoBBIX, 4TOGHE NepPBOHAYANbHAH CyMMa BKJA-
aa yeenwumiaack Ha 600 p. (IPOIEHTHl HPOCTHIE)?

4. Ha cuer nriaagunKa BreceHa cymma 20000 p. BanHkK BeIzaun-
BaeT 12Y% rozoBbix (MPOMEHTHI CHOMHEIE).

a) Kakag cymma Oyaer Ha cueTe BKIAJIMKA uepe3d Tpu roxga?
6) Ha xakyio cyMMy yBeXMUYRJACHA MepPBOHAYANLHBIR BEAan?
B) Ha ¢KOJBKO IMPOMEHTOE BHIPOC NEPBOHAYANLHBIN BEJIAXA?

5. Kakyio rogosyio CTaBKy BEIIIJIaYHBaeT OaHK (IPOmEHTHI CIAOMK-
HEBIE), ecaM uepesd TPH Troja mMeppoHadaibHad cymma 64000 p.
veeanuuniaack Ha 61000 p.? Ha cxonbko mporneHTOB yBENIHYHI-
cda BRJIAR?
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IIyeTer B TedeHHe YeThIPeX JeT Ha PAacuUeTHBIN CUeT aKNHUOHED-
Horo obOmecTBa B 0aHKe B KOHIE KaXAOTO ToAa IOCTYIAaeT
500000 seHEXMHEIX eZUHWIL, Ha KOTOphle 0aHK HadMCIsgeT Opo-
IEeHTH 0 I'ofoBoOM craBke 12% (mpomeHTHI ciaoxHbIe). Kakas
cyMMa feHer OyAeT HaXOQUThECA HAa PACIUSTHOM CUETe AKIHOHEp-
HOro ofimecTsa B KOHIE YKas3aHHOro cpoka?

Bapuanm 2

1.

Brxraguuk OTKPLLI cueT B OaHKe, momosxuB Ha Hero 90000 p.
Yepes rog 4 mecaua u 16 pHell BKIagUYUK cUeT 3aKphlI. Dank
BHINIaYuBaeT 7% TOHOBHIX (IIPOIEHTHI CJIOXKHBIE). HAKYIO CyM-
My MMOJYYHJ BKIaNIUK?

Ha cuere Braaguuka Haxonurcs 12000 p. Bask BeIIauuBaeT
11% roposuix (mpoueHTH mpocThie). CKOJIBKO JIeT BRJIAAUUK
Aepoxan AeHBIH B OaHKe, €CJH OPH SaKPBITHH cyeTa OaHK BbI-
nan emy 15960 p.?

Kaxyo cyMMy cIefveT IOJOKHUTE Ha 4YeThIpe roxa B DaHK, BHI-
mnagupaomui 12% rogoBeIX (IIPOIEHTHI MPOCTHIE), YTOOBI Nep-
BOHEYAJNLHAA CyMMa BKJaja yeeamddnack Ha 1500 p.?

Ha cuer Braaguuira BHeceHa cymMma 35000 p. Bamr BeImiaadu-
BaeT 11% roaoBBIX (IPOIUEHTH CIOKHBIE).

a) Karkaa cymMMma Gyder Ha cdeTe BKJIAAYHKA Uepe3 IAThL JeT?
6) Ha KaKyio CyMMY YBeJIHYHJICA TEPBOHAYANBHBIA BRIai?

B) Ha CROJBKO MPOLEHTOR BBHIPOC NEePBOHAYAJLHBIN BKIAZ?
Kakyo Tof0BYK CTABKY BHIIJIaYNBaeT O0aHXK (IPOIEHTBI CJIOMK-
HEBIe), ecJid 4Yepes ABa rofa meproHadanbHad cymma 250000 p.
yeeanunaack Ha 110000 p.? Ha ckOIBKO HPOMEHTOB yBEeJIUUHI~
cHa BKIax?

BriasyHK npenmnoJaraeT OTKDPHITE c4eT B OaHKe Ha HATH JeT
IIpH yCXOBHH, YTO B Hauajle KaKAOro roja BRISAIAK AOMOJIHK-
TeXbHO BHOCHT HA 3TOT cueT 20000 p. Bank mauucnaer 8% ro-
JOBBLIX IO CTABKe CAOMKHBIX NPOoueHTOB. Kakas cymma jAeHer Oy-
MeT HaXOAUThECHd HA cUeTe BKJAAAYHKA B KOHIlE IIATOTO roga?

C-71

HceccanegosaTennckKkaa paborTa

IHocTpoiiTe Mozenb GAHKOBCKOM cHCTeMBI (cM. y4eOHHK <«Asredpa,
9», c. 284), cogepsxanieii 6 OaHKoOB. BHIOGEPHTE CaMOCTOATEILHO HX
HazBaHUA, 3ajaliTe HOpMy 0083aTeJLHBIX pe3epBoB P%, BenmuuHy
BKJI&A& B HepPBHIA GaHK CHCTEMBI M IOCTpoOMTe Tabiuny, aHaJOTHY-
Hyio Tabauue 1 yuebGHmka. Onmpegnenurte: a) Sg; 6) S,; B) mpenein-
HYI0 CYMMAapPHVIO BeJHYHHY KPEJUTOB M MYJLTHILIMKATOD.

(IIna pacueToB HCIOAL3YHTE KOMILIOTED WM KAJNBKYJIATOP.)
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9NeMeHTbl KOMOMHaATOPUKH
U TEOPVUN BEPOSATHOCTEMN

C—72

Bapuanm 1

1.

Ha coOpanuy XOKKeHHOH KOMAaHALI MPHCYTCTBYIOT 25 MI'DOKOR,
cpea¥ KOTOPBIX 3 HI'POKaA — MacTepa cmopra. BeibupamwT crap-
TOBYK) ISATEPKY, B KOTOPYIC 00A3aTeNLHO MOJKHEI BOUTH BCe
mMacTepa cunopra. CKOJBKO CymmjecTByeT cmocobos BeIGopa cTap-
TOBOH HATEPKH?
Cpeaun 40 yyammxcsa AeBATHIX KIACCOB BOCEMB OTJIHUYHUKOE, Ha
IMKOABHYIO MAT€MATHYECKYIO OJHMIKAAY AeBATHKJIACCHHUKH
IPEeNCTABAT KOMAaHAY M3 12 yYeHWKOEB, B KOTOPYIO EOMAYT BCe
ornnyHUKM. CKOJBKO CYIIECTByeT cOOCcO0OB BBIOPATE TaKYIO
KOMaHzay?
Yuamueca mronel n3yuaoT 10 pazamuHbIXx npegMeToB. CKOJb-
KUMKU cIoocof0aMu MOXMHO COCTABHTH paclucaHue yPOKOB Ha
OAUH AeHb, YTOOBRI B ZeHb OBIJIO 5 pasiIHMyHLIX IpeJMEeTOB?
Ha cofpanumr cazoBoro KOOIEpPATHBA NPHUCYTCTBYIOT 70 4Yelo-
BeK. CKOJBKO CYLUeCTBYeT cmoco0oB BLIDOpa IIpepcenaTend KO-
oImepaTHBa, KazHaues W ceKperapa?
CKONIBKO pPas3sIMYHBLIX INECTH3HAYHBIX HOMEPOB MOMKHO COCTa-
BHTHL M3 nmudp 1, 2, 3, 4, 5, 6, 7, 8, 9 (6ez moBTOpeHua uudbp)?
CKOJBKO OKPY)KHOCTEN MOXKHO HOpoBecTH deped 15 Touek, u3
KOTOPbIX HHKAKHE YeThIpe He JeXXaT Ha OZHOIl OKpPYIKHOCTH H
HAKaKHWEe TPH He JeXAaT HAa OJHOHU NPAMOH, €C/IH KaXAad OK-
PYIKHOCTL NPOXOAHT ueped 3 TOUKHu?
Cpeau 12 croAmuX HA MOJKE KHHUTI 4 KHHATHA COCTABAAIOT codpa-
HHae coumHeHuH H. B. T'oroaa.
a) CROJIBKHMM criocobaMH MOMKHO pacCTaBUTh 9TH 12 KHHr HaA TOIKe?
0) CROIBERUMHE cmocO0AMM MOJKHO PACCTABHTL KHHTHA TaK, 4TO-
Obpl ToMa counHenuidt H. B. 'oronsg croanu pagoMm (meobaszaTennb-
HO moApsax)?
B) CRONIBKUMU cnmocobaMM MOYKHO PACCTABUTE KHHUIHA TaK, 4TO-
Op1 ToMma courrHeHuN H. B. I'oroJs croajw B OnNpeHesIeHHOM IIO-
panke (1, 2, 3, 4)?
Ha Hayunyo KoH(pepeHnNio ydaniuxcsa 3adpieHo 9 goxaanos.
OprreoMuTeT cocTaBifgeT nporpaMmy KoHepeHnuu. CKOJLKO
BAPHAHTOB NpPOrpaMMbl HMeeTCHA V OPTKOMHTETA, €CJH:
) Y4acTHHK A JOJKeH BHICTYIATL IE€PBBIM;
0) yuacTHHK B [0JKeH BEICTYIATH MOCJAeIHUM;
B) VYACTHHKN A n B BRICTYIIAIOT APYT 3a APYIOM B JI000M IOPAIKE;
r) YVYACTHUK B BBICTYIAET HEPBLIM, VIACTHUK A — mocrnegHum?
Pemiute ypasHenwe (rge X — HaTypanabHOE YHCJO0):
T | A 5, a3
a) 220 gy, g P _y3
A Al
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Bapuanm 2

1.
2.

3.

9.

CKOJBKO NMIECTH3HAYHBIX Yucel, Goasmux 500000 (Gea mosro-
perus nudp), MOKHO CcocTaBuTe U3 mudp 6, 4, 1, 2, 5, 37
CroaspKo mATH3HAYHLIX uucesn, Goapmmx 20 000 (6e3 morTOpe-
HuA nudp), MoKHO cocraBuTh u3 nupp 2, 3, 1, 4, 7?

Hs 20 maxMaTuCTOB, Cpeau KOTOpPEIX 4 MacTepa CHOpPTa, KOM-
IJIeKTyeTcHd KoMaHJa u3 6 uejoBeK., CKOJALKMMUI cilocobamu
MOMKHO OCYIIECTBHTL 3TOT BbIGOD, €CHH:

a) B KOMaHAY CJe/lyeT BKJAIYHNTE TPEeX MACTEDPOB CIODTAa;

6) B KOMaHAY cJjejAyeT BRJIKYHTH BCeX MacrTepos cmopra?
Co6panne n3 30 aknmuoHepos BEIGHpaeT IpeaceaaTelNss, ceKpeTa-
DA 1 TpeX 4YNeHOB PEeBHBHOHHOH KOMEHCCHH. CROJLKUMU CIOCO-
0aMu 3TO MOMKHO CAENATE?

Hexoropriii komHTeT, cocToAmuii us 45 yenobek, BHIGHpaeT
npeicenarTeiida, ABYyX 3aMecTHTeJed W TIATh UJIEHOB KOHTPOJBHOM
KOMHCCHU. CKOMBKHMHE CHOCO0AMM MOMHO 3TO CHEIATh?
Bpuraza oTael0o4YHHAKOR COCTOHT H3 TPeX MAJIAPOB, YeTHIPEX
ITYKATYPOB ¥ A8yX cTonApos. CKONRKMMY cmocofaMH MOMHO
COCTAEMTHL OpUTrajgy OTAEJIOUHKUKOB H3 KOJIJIEKTHBA, HMEIOILETO B
cocraBe 16 manapos, 12 mrykarypos u 4 crorspa?

B ypue 10 Seawnix m 6 uyepHsix mapos., CKOJbKMUMU cIocobaMu
MOMKHO K3 YPHBI BBIHYTH 7 IIApOB, M3 KOTOPLIX & mapos Oe-
npre?

15A2

— 4 _
Peminte vpaBHenue (rze x HaTypalabHoe quciac) C;= n

Pemute ypapHenue (rae x — HATYPATLHOE MMCJIO) CEziAﬁ.

C-73

Bapuanm 1

.

B ypme nexur 20 mapoB, He PasnMyaAINHUXCA HA OMYTIbL. M3
HHX 2 mapa Geawle, ocTanbHble KpacHble. M3 YpPHEI K3BIEKAIOT
Hayrag 5 mapos. CROJIBKHMH COOCOGAMU WX MOMKHO H3BJIEYDL
Ta¥, 4YTOOBI cpeAlt H3IBJEUeHHBIX IIAPOE oKasanuch 06a Oennix
mapa?

B BOCBMBIX KJIACCAX IIKOJNBI IPEMOAAETCH HEKOTOPHIN mpeaMer
H TpebyeTca paclpeieUTh €ro IpPellogaBaHHe MeXJV HUeThIPhb-
MA npencgasatenAMu. CKOMBKHMH CHOCOBAMYM MOXMHO IIPOU3BE-
CTH DTO pacnpelieleHHe, eClIW KaKABIN IpeloiaBaTelb KOJIMeH
MIONVUYUTE ABa Kiacca?

B norepee paswirpaiBaerca 10 npusos. Beero B yvpHe HaxXomHT-
cia 80 Oumnmeros. M3 ypHEI nasnekaercsa 6 Ouaeros. CKoOABKO
CYINeCcTByeT CHOCOO0B HM3BJIEeYeHHA STHX 6 OHIeTOB Tak, uTOOGLI
4 M3 HUX OKAaBAMNCh BHIUTPHLINIHLIMI?

B cryneHuyeckoM CTpOHTeNBHOM OTpsAie 25 UeNOBEK, CpeAu KO-
TOPBEIX 7 MaldapoB, 5 NIOTHUKOB, 3 WNTYKATYpa, OCTAJLHLIE pas-
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8.

HopaGouHne, Ha ob6neKT TpebyercAa mocsaarTs Opuragy U3 7 deso-
BEK, TAKYIO, 4ToOLl B Hee o0A3aTelbHO BOHLIAM OAWH Mandp,
OZAH OJACTHUK, OZHH INIITYKATYP M dYeTbipe pasHopaboumx.
CROABRUMU crocofDaMM 3TO MOKHO CHENaTb?

I'pynna yd4eHHMKOB, cocTodlmas us 12 iogomeil w 12 pepyuiex,
Kyuunaa 24 6uieTa B OAHOM pAAY mapTrepa. CKOMBKMMH CIIOCO-
HaMu MOMKHO pacupefefHTh 3TH OHJIETHl VUeHUKAM IIpM YCJIO-
BUH, YTOObLI PAAOM He CHAENH AROE IOHOLIEH HMJIN ABe AeBYLIKH?
B Bricmel dyTHonbHOM aure yuacTByioT 16 xomanz. Komangsr,
3aHABIINE IIEPBbI¢ TPH MeCTa, IOJYUAIOT 30J0Thle, cepedOpAHbIe
1 OpoHsoebie meganu. Komanzasl, 3agABIIne ABa IOCAESHHUX Me-
¢Ta, W3 BEICIIEN JHIu BHIOBIBAIOT. CKOJBKO CYIMIECTBYET BO3-
MOKHBIX BADHAHTOB 00pa3oBAHHA TPOEK MEJANNCTOB H ABYX KO-
MaHJ, TOKHAAKIIAX BbICHIVIC JHry?

7. napaaneJbHBLIX IPAMBIX HJIOCKOCTH IEPeceKaiTcda cepuell H3
m InapaniaedbHBIX OpAMbIX. CKOJBKO IMapalrierorpaMMOB MOMK-
HO BEIZIEJIETE B o0pasoBaBIlIedcs ceTKe?

CROABKUMU CIIOCODAMH MOJKHO PACNTPEeAedHTL 24 yesoseka B 3 IpyIi-
OBl 110 8 4eJOBEK B KaXKAOH?

Bapuanm 2

1.

2.
3.

4.

CROABKO MOMKHO COCTABUTH OYKETOB, COAEDPIKAIINX 3 DPO3Bl H
4 reopruHa, ecJH nMeerca 12 po3 m 8 TeopruHOB?

CKOJBKO PASANYHLIX THATOHANEH MOXKHO IIPOBECTH B N-YrOJIbHHKE?
30 yueHMKOB OAHHHAZOATOrO KJjacca OOMeHAJINCH CBOMMH ¢o-
rorpadpusamu. CKoabko doTorpadui Gmio posgaHo?

CKONBKO Pas3IHUHbIX YETEIPeX3HAUHBIX YHCEJ MOMKHO 3AITHCATH
¢ momombio oudpp 0, 1, 2, 3, ecan KarKxada M3 dTHX IU@PD B 34-
IMCh YHCJa MOMKeT BXOAMTE JHUIIE OAHH pas?

BeluucnuTe cymMmMy THQP BCeX UYeTBIPEX3HAYHBIX YHCEN, KOTO-
pble MOTYT OBITH 3AOHCAHBI ¢ IomoIneio nudp 1, 4, 5, 2 (Ges
IIOBTOpeHNs udp).

HmeeTcs 5 npeaMeToB, U3 KOTOPHIX MOMHO BHOPAaTE OAMH, ABA,
TPH, 4YeThipe HAIM OATH., CKOJBKO MOXKeT OBITE DAIAUYHLIX Ba-
PUAHTOB?

Cpean Bcex IIePECTAHOBOK HM3 /7 3JIEMEHTOB CHOJIBKO [JOMIKHO
OLITH TaKHX, YTOOBI:

4) OHY HAYMHAJHCH OIPEJEe€eHHLIM JJEeMEHTOM &;

6) ¥ HUX onpeieJieHHBII 2JeMeHT 4 CTOAJI HA BTOPOM MecTe?
Ha xpuxHOM noiake cToHT 15 Tomoe cobpanms coumHeHHUH He-
KoToporo nucarensd. CKOIBKUMH cHoco0aMH MOMHO IepecTa-
BUTH KHHTH TakK, 4Tobbl ToMa 3, 4, 12 »m 14 cTtosamm pagoM B
aeboM mopAaake?

C—-74

Bapuanm 1

1.

BpocaloT aBa MrpaJBHEX KyOMka. OmpeaesnuTe BepOATHOCTD
CAeAYIOMNX cOOBITHI:
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a) cobbpITHe A: «CyMMa OYKOB, BRITTABIOMX HA BEPXHHX IpaHAX
KyYOHKOB, AeauTcH Ha 4»;

0) cobpiTue B: «cyMMa OYKOB, BHIIABIINX HA BEPXHHUX TPAHAX
KYOHMKOB, SABIAETCH IIPOCTbIM YHCJIOM, MEHBIIHM 7».

B xasapme HaxoauaTcsa 12 oduunepor u 28 coxgar. Hna esmoxn-
HeHHS zagaEnd Tpebverca 8 BoeHHocaysamux., KakoBa Bepo-
SATHOCTL COOBITHUA A: «cpefH ¢aAyuaifino oTobpaHHLIX BOEHHOCJIY-
Kamux oxaxercda 6 odpunepors?

Ilea opyausa crpenaior no neau. Ilepoe opyane nopaskaeT menb
¢ BeposaTHOocThI0O 0,7, a BTOpoe — 0,85. KakoBa BepoATHOCTBH
IIOPAMKEeHUA TeJdH Ipy 3aJmne?

B TedyenHe HeKOTOPOTD BpeMEHH OJHC PAAMOYCTPOMCTBO OTKABZEI-
BaeT ¢ BepoATHocTei® 0,31, apyroe — ¢ BepoaTHocTh 0,27,
KaxoBa BepOsATHOCTB TOrO, UITO B TedeHHEe 3TOI0 NPOMEXKYTKAE
BpeMenu o0a ycTpoitcTea 6yayT paboraTs GezoTKazHO?

Cpean 100 norepeiiaeix 6uneros 10 BriurphiniabiXx. KakoBa Be-
POATHOCTE cobblTus A: «ABa HAYrajg BHIOpaHHEIX OHiera oka-
JKYTCHA BBIMTPBIIIHBIMA S 7

CrygedT BBLYYHA K sr3amerny 25 us 30 BOIIpOCOB IIPOTPaMMBI.
HaliguTe BepPOATHOCTE COOBITHH A: «CTYACHT 3HAET OTBeTHI HA
ABA BOIpPOCAa, IIPEANOKEeHHBbIe eMy 9K3aMeHATOPpOM».

CrTpesioK 1opaxaeT mendb ¢ eeposaTHOCTRIO 0,4. Kakora BepodAT-
HOCTB cOORITHUS A: «B UeTHIpexX BBEICTpenax 1elb Oyzer mopaxe-
Ha He MeHee Tpex pas»?

Bapuaum 2

1.

BpocaoT aBa HrpadbHBIX KyOHKa., OnpeaenuTe BePOATHOCTH
CIEAVIONINX COOBITHIN!

a) cobeiTHe A: «CyMMa OUYKOB, BBLIIIABIIHX HA BEPXHHUX IPAHHAX
KyOHMKOB, geluTcHd Ha 6»;

0) cobpiTue B: «cymMMa OUYKOB, BHINABIIMX HAa BePXHUX I'PDAHAX
KyOHMKOB, SBAAETCH HPOCTHIM YHUCAOM, MEHBIITUM H».

K oaumnuage mo MareMaTHkKe roToBATcA 23 AeBATHUKIACCHUKA
v 19 gecaruxmaccHUKOB. EamuHasa KoMaHZa J0JIXKHA HACUHUTHI-
BaTk 15 4YemoBex. KaxkoBa BepOATHOCTH COOBITHH A! «KOMaHZA
MIKOJAL HACYHTHIBaAET poBHO 10 AeRATHKIACCHHKOB» 7
HN3BecTHO, uTO cTpesrok BuibHBaeT 10 oukoB ¢ Beposarnocteio 0,3,
a 9 oukoB ¢ BepoaTHocTbio 0,5, KaxoBa BepoATHOCTH CODBITHSA
A: «CTpeJiok BHIOHN He mMeHee 9 OUKOB»?

B nexe paboramoT ABa CTaHKA. BepoATHOCTH IIOJNOMKH B TedeHHe
CMeHBl AJA ozHoro us Hux paBaa 0,21, ana gpyroro — 0,18,
KaxoBa BepoATHOCTE TOrO, UTO 00a CTAHKA B TeUeHHEe CMeHbI By-
AyT paboraTs 0es IOJIOMKHI?

B ypre Haxogurca 6 OenblX M 8 depHBLIX HIapoB. W3 ypHEI H3BIeKa-
T 2 mapa. KakoBa BepoATHOCTH COOBITHA A: «00a IIapa 4epHBIEs» ?
CrygenTt BoiyvunJa K axk3ameHy 20 uz 40 ROOpOCOB mporpaMmsl.
HaliaguTe BepOATHOCTD COOBITHA A: «CTYACHT 3HAET OTBeTH HA
ABA BONpOCa, NPeAdC:KEeHHBIE eMy 3K3aMEeHATOPOM».
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7.

Monery 6pocaror 4 pasa. KaxoBa BepoaTHOCTE coOniTumA A:
«rep0 BBIIAZAET He MeHee TpexX pas»?

C-75

Bapuanm 1

1.

B unTansHoM 3ane Ha moake croutr 20 yuebHwkor no anredpe
2000 u 2005 rr. magaaua. Cpean HEux 12 yueOHHKOB H3JaHBI B
2000 r., a 8 yueOHEKOB mH3gannl B 2005 r. BuemHe yuebHMKM
HeoTanuuMbl. CTynenT mHaymady B3aa 2 vueDHHKa. Kakosa Be-
POATHOCTSL CAEAVIOL(mX coObITHI: a) A «oba yueOHUKA H3JaHEI
B 2005 r.»; 6) B: «omun yueOHwmK uggaH B 2005 r.»; B) C:
«TepBEIH vuebHMK magad B 2000 r., a BTopoit — B 2005 r.»?
KoManzaa ABIKHHKOB COCTOHT M3 5 MacTepor cropra u 15 mep-
BopaspaaanKos. CayualiaeiMm obpaszom ana acraderst BeIOMPAIOT
yeTBIPEX CHOPTCMeHOoB. KakoBa BepoATHOCTE TOrO, 4YTO B
scrafdpere moberyT ABa MacTepa CIOPTa W ABA NePROPAIPAAHUKA?
IJJeKTPHUYECKAH CXeMAa COCTOMT K3 ABYX NOCHeZOBATEJIBHO CO-
eAMHEeHHBIX GJXOKOB. BeposTHOCTh 0€30TKAZHOK paboThl KaXM-
Ioro BJIoKA B TEUYCHHHM HEKOTOPOrs HPOMe)KYyTKA BPEeMEHH paB-
Ha P. CurTas BBIXOZELL M3 CTPOs PABJIHMUHBIX OJOKOB HEeRABHUCH-
MEIMM COOBITUAMU, HAHJIHUTE BEePOSTHOCTE 0e30TKA3HOK paboThl
BCEH CXEeMEI.

IIBa cTpenrKa CTPENAoT B Neah. BepOATHOCTL ee LOpa’KeHUA
IepBEIM cTpeikom pasaa 0,6, a sropam — 0,3. Kakora Bepo-
ATHOCTE IIOP&XKEHEd IeJH XOoTH 0Bl OJHUM M3 CTDPENKOB?

W3 paga umcenx 1, 2, 3, ..., 100 maypauy esibupaioT OJHO.
Ilvers coOmiTHe A: «BHOpAHO YeTHoe YHCJIO0», a CobfniTHe B:
«BBIOpaHHOE YHCJIO genuTcda Ha 9». OupejenuTe, 3aBHCHUMEI JIH
3TV COORITHA.

Bapuanm 2

1.

KoMmanpga GeryHoB cocTouT M3 7 macTepoB cnopra u 10 mepso-
paspagHuKoB. 1A mepBoro 3alera caydaliHbBIM 00pasom oTOuU-
parpT ABYX CHOpPTCMeHOB. KakoBa BepoOSTHOCTH TOTO, UTO 00a
CIIOPTCMEHA OKAYKYTCA TepBOpa3pAXHUKaAMH?

B ypHe a benmix m b KpacHeIX WlapoB. [3 ypHE! BBIHMMAIOT I10-
ouepenHo zBa mapa. Halizure BepoATHOCTH codblTma A: «oba
mapa Oenanie».

DMeKTPUUECKAas CXeMa COCTOMT M3 ABYX HNAPANLJIEIBHO COeJHHEH-
HbBIX OnoKOB. BepodarHocTh 6e3oTKasHoil padoTsl Kamjaoro 6Jio-
KA B TeUeHHMH HEKOTODOro IpOMeXKyTKa BpeMeHM paBHa P. Cuu-
Tasg BBIXOAB M3 CTPOA PA3NHMYHBIX OJIOKOB HE3ABHCHUMLEIMH CO-
OBITHAMHU, HAKJAHUTE BEPOATHOCTHL HempepblBHON paboThl Beel
IeIun.

OnuH cTpPesiOK IOPaYKaeT nedan ¢ BepoAaTHoCcThI0 0,5, a apyroit —
¢ BeposaTrOCThIO (0,4. PeayapTaTel cTpensd HE3ABACHMBI OXHUH OT
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apyroro. Kakosa BepOATHOCTS HODAsKeHNA TEJTH XOTA OBl OAHHM
13 CTPEeAKOB?

W3 paga umcen 1, 2, 3, ..., 100 Haypmauy Beibupator ogro. Ilyets
cobbiTue A: «BHIOpaHO UETHOE YHCIO», & coObiTHe B: «BHIOpaH-
HOe YNCJA0 JexuTcs Ha 7». OnpegeinTe, 3aBUCHMEBI JH 3TH CO-
ObITHA.

C-—-76

Bapuanm 1

1.

BpocaloT aBa UPpajJbHBIX KyOmka. IlycTe cobmiTHe A ¢CyMMa
OUKOB, BHINABHIMX HA rpasax KyOHKoB, paBHa 7», a cobbITHe
B: «cyMMa OUYKOB, BHINIABIIHX HA rPAHAX KYyOHKOB, paBHa 8».
Yro Goarsme: P(A) uau P(B)?

BpocamorT aBa Mrpaibabix KyOoukxa. IlycTe cobeiTue A: «cymMMa
OUKOB, BBIIIABIIMX HA IPaHSX RyOuUKoB, He Gosee 4», a colbI-
Tie B: «CyMMa O4YKOB, BEINABIIHX HA FPAHAX KYOHKOB, He Me-
Hee 9». Kaxoe cobniTHe 60Jiee BepOATHO?

N3 25 yuennkor @ Kiacca 8 y4eHWKOB YBIEKAIOTCA HCTOpHEH,
a 16 — MaTeMaTHKOH, 0OAMH YUYeHHK He YBJIEKaeTCH HH MaTeMa-
TUXoR, HY HeTOopuel. CayuaiiEbiM 06pazoM H3 Kjacca BHOWpa-
0T 7 yuenuxos. KaxoBa BepoATHOCTH COOHITHA A: <«CpejH BBI-
OpaHHbBIX YUeHHKOB D YBJIEKAaOTCA ucTopHeil, a 2 — MaTeMaTH-
KOoH»?

B mapruu ua 1000 gerameit umeercss 20 OpaxoeanHbix., Haypga-
yy BeIOmEpatoT 50 geraneii. Kaxopa BepoaTHOCTH cobmTHa A
«CpefH OTOGpAaHHBIX AdeTajell poBHO 7 OpPaKOBaHHBIX»?

B amuxe 120 ageraneit, uz Hux 100 cramgaprasix. Haygauy BEI-
Gupator 4 aeranu. Kakoea BeposTHOCTE cOOBITHA A: «cpegu M3-
BJIeUeHHBIX JleTaleil HeT HecTaHHAPTHHIX» 7

Habupas HoMep TenedoHa, aDoHeHT 3a0bLI IOCHEAHHEe TPH Ludr-
phI, HO IIOMHHJ, UTO OHH DasaHdYHbI. ADBOHEeHT Habpan mocren-
H¥e TpHU nudpbl Hayraa. KakoBa BepoATHOCTH coOmTHH A! «HO-
Mep abGoHeHTa HAOPAH IPABUALHO» 7

IIpu6op COCTOMT M3 4YeTHIPEX y3J0B. BeposaTHocTe Ge3oTKalHoOM
paboTEl B TedyeHHe OIpeeeHHOI0 BpPeMeHH IJd KaMmAOoro yaJja
parHa 0,8. ¥Y2ABl BEHIXOAAT M3 CTPOA HE3aBUCUMO OJHH OT APY-
roro. HaliguTe BepPOATHOCTE CODBITHSA:

a) cobbiTie A: ¢3a BpeMdA pabdOTHI OTKAaMKeT POBHO CHHH Y3eJ»,
6) cobuiTe B: «3a BpeMsa paboTbl OTKaXyT POBHO JBA y3ada».

Bapuanm 2

1.

Bpocawor fABa urpaaeHbeix KyOEKa. Ilyerk cobbiTHe A: «cymMMa
OYKOB, BHIIABIIHMX HA rpaHaX KyOHKoOB, paBHa 6», a coObiTue
B: «cyMMa OYKOB, BEIIABIIHX Ha TPAHAX KYOHKOB, paBHa 9».
BepoATHOCTh KaKoro ¢oOnITHA Gonbme?

54



Bpocaor xBa mrpaidpHblX KyOHkKa. IllyceTh cobsiTHe A: «cymMma
OUKOB, BRIDARMINX HA IPaHAX KYOHMKOB, He MeHee 8», a coOBI-
Tre B: «cyMMa O4YKOB, BBINABIIHMX HA IpaHAX KYOHKOB, He 00-
aAee 6», CpaBHUTE BEPOSTHOCTH 3THX COOBITHIA.

B ypre maxoamTcs 20 mapoB, Hepas3JH4YHMBIX Ha ourynb, Cpe-
A Hux 12 6enplx m 8 uepHnix. M3 ypHEI HAayrajg BBIHUMAIOT
6 mapoe. Kakosa BeposaTHOCTh COOBITHA A: «CpeAM BBIHYTHIX
miapoB 2 6ennbix ¥ 4 yepHBIX miapa»?

Ha xokkeiimasiii MmaTu 3aseiaedo 30 MOJeBRIX UTPOKOB, CPeIH KO-
TOPBIX 6 HIPOKOB ABAAIOTCA MacrepaMH ciopra. Kaxopa Bepo-
ATHOCTEL CODBITUA A: «B CTAPTOBOI HOATEpKe OKa3ajgock 4 mMac-
Tepa CIopTas?

B amuke 50 geraneii, m3 kKoropmix 20 O6paxosamusix., Haygauy
M3BJeKAKT § nerajeli. HaiauTe BepoATHOCTE COORITHA A: «cpe-
JAE H3BIeUeHHBIX AeTajieli Bce OKAa3aJduCch OPAKOBAHHBIMES> .,

Ha xozoBoM 3aMiKe moMelneHn 9 KHomok ¢ pEdppamMu or 1 mo
9. 3aMOK OTKDHIBAETCH TOARKO HPH OJHOBPEMEHHOM HAXKATHU
TPpEeX OIMpeAeeHHEX KHomok. Hayrajs Hamumaor kHomxu. Ka-
KOEBA BePOATHOCTE COOBITHSA A! «HAMATHI HYXHBIE KHONKH»?
BepoaruocTs TOro, 4To U3Aesre He npokger xoHTpoas, pasra 0,1.
Kakopa BepodaTHOCTE cleAyiOmux cobpiTuii: a) A: «cpeam 10 mu3-
Jenunii oTnesl KOHTpoNA 3alpaxyer 2 wmagenmaAs; 0) B: «cpeamn
10 usgenunii oTaen KOHTpOJs szabparyer 4 mMagenamss?

C—-77

Bapuanm 1

1.

BpocarT aea xybuka. OnpeaeadTs BepPOATHOCTL COOBITHA A:
«CYyMMa OUKOB, BBINABIIKX HA BEePXHUX I'paHAX, Ooaplue 5, HO
MeHbie 8».

BeposaTHoCTE NMOpayKeHUS [eJd HOepERIM opyamem paeHa 0,85,
Bropeim — 0,95. Opyzama crpenamoTr sannmom. KakoBa Opm 3ToM
BEPOSITHOCTD HMOPAMKEHHUA Ieau?

Hz 50 BompocoB K »K3aMeHY CTYJAEHT Beiyuun 35 sonmpocos. Ha
PKaAMEHE CTYHEeHT Hayraj BeIOUpaeT TpH Bounpoca. Kaxosa se-
POATHOCTE CAEAYVIOLIUX coOBITHI: a) A: «CTYAEeHT 3HAET OTBEThHI
HAa BCE JIOCTABILIMECA €My BOIpPOCHI»; 0) B: «CTyAeHT 3HaeT OT-
BEThl TOJIBKO HA ABA M3 AOCTABIIHXCHA €My TPEX BOIPOCOE»?
JosgroppeMeHHble HAOMIJeHHS 3a YacTOTON IIOPaXKeHUA Ienu
HEKHM CTPeJKOM IIO3ROJUAM CHAeJaTh BEIBOJ, YTO BEePOATHOCTH
IIOPAXKeHHA Ledn sTHM crpelkom paBha 0,8. Crpesiok caexan
0 BHICTpesioB. KaKoBa BepOATHOCTL COORITHS A «nesjh Iopaxke-
Ha poBRHO 4 pasza»?

M3 17 pecATHKIACCHUEKOR W 15 OAMHHAATIATUKJIACCHHKOEB GOp-
Mupyerca oTpag U3 12 yuenumroB. KaxkoBa BeposiTHOCTL COOLI-
™A A! «B OTPAJA BKJIOUEHBH 8 HECATUKIACCHHKOB»?
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6.

KouTponbpHBIN TeCT cocTOUT U3 7 3agad. Ha xaxpyio npeamara-
eTcsa D BapUAHTOB OTBETOB, CPEAN KOTODPBIX TOJXEBKCO OAUH OTBET
MNpaBHJABLHBIN. YYeHHMK BMeCTO PelleHHA 3ajad CAYYaHHBIM 006-
pazoM BBEIODHpaeT AAA KaKAOM 38A34M HAYAAUY OAHH H3 Ipea-
JOMKeHHBIX OTBeTOE. KakoBa BepOATHOCTh COOBITHH A: «yUYEHUK
80 IPABUALHEIA OTBET POBHO Ha ABe 3aaUM TeCTas?

IIpuBeauTe mIpEMep CAYYAHHOIO COOBITHH, HMEIOINEro BepodAT-

4
H P==,
OCTBb 7

Bapuanm 2

1.

KoHTpoabHBIM TECT COCTOMUT K3 HLIecTH 3axad. Ha xamxpyio 3a-
fady OpPeAJaraercA HIeCTh BAPDHAHTOE OTBETOB, CpeJ¥ KOTOPBIX
TOJLKO OAUH OTBeT NPaBHEAbHBIFE. AOMTYPHEeHT, BMECTO TOrO
yTobbl pelIaTh 3a4aUM, K Ka’KAOH sajgadye BHEIOMpaeT Hayjsady
OMWH U3 NPEeAJIOKEeHHBIX OTBeTOB. KaKoBa BepoATHOCTEL Npa-
BHJILHOI'O OTBETA POBHO HA YETHIPE 3aJadn?

3apoa Brinyetuwsa 10000 uzgenmii. HaOnogennda 3a HX KadecT-
BOM IIO3BOJHIOT YTBEPXKAATH, 4TO 72% BBEINYIIeHHBEIX JeTajxeil
HMEIOT OTJHYHOEe KauecTBO. M3 geTasell OTAHYHOIO KadecTBa
3% pmeraNell IIpHMHEHAAJNEKAT KJaCcy «IKCTpa» U UAYT HA BKC-
uoptr. KakoBa BepoOATHOCTE CcOOEITHA A: «Hayraj B3ATOE H3Ze-
e IoRAeT Ha 3KCIopPT»?

BeposaATHOCTE TOrQ, UTO 3JEKTPHUECKAd JaMIIOUKa OCTAHETCH HC-
apaBro#M mocae 1000 u paGorer paenHa 0,2. KakoBa BepOATHOCTDb
coOpiTHA A: «X0oTA OBl OAHA U3 ABYX JaMI OCT&HETCH HCIPAaB-
"Holl mocae 1000 u paborei»?

KoMmMepueckuit 6aHK Ha olpejaeleHHBIH CpPOX BbIAAET 7 KPeau-
TOB PasJHMYHLIM 33eMIHKAM. BepoATHOCTb COOBITHA A «KpeguT
BO3Bpamied GaHKY He OymeT» AJH KaAOr0o H3 33aeMI{HKOB DaB-
a 0,25. Kpeaur mBosBpamaercsi B 6aHK IO OKOHUAHUH CDOKA
zorosopa. KakxoBa BepOATHOCTH cobeiTHA B: «poBHO ARa 3aeM-
HIMKA BOBPEMs He BEPHYJIH GAHKY B3ATHIe HMH KDEJWTHI»?

3a KpYriLIM CTOJOM CHAAT IO IATH HTPOKOR Komawmg A m B.
KaxoBa BeposiTHOCTB TOr'C, YTO ABA WUIDOKA OSHOM KOMAaHABI HE
CHAAT PSAAOM, €CJH MeCTA 3a CTOJOM 3aHATH CAYUYaAWHO?

Ilo menm OpPOM3BOZHTCS TPH HE3ABHCHMBIX BEICTpesna. Bepodar-
HOCTH MOpasKeHNs [eJH IIPH OXHOM BeIicTpene parHa 0,7. Hna
paspylleHMs [ejd AOCTATOYHO ABYyX Homnaganuit B Hee. HahTm
BEPOATHOCThL COOBITHA A! «Iean TopakKeHa».

[IpuBesuTe NPUMEP CAYIAHHOTO CODBITHA, BEPOSATHOCTE KOTODO-

ro paBHAJACH OBl YHCIY P=%.



KOHTPOJIibHbIE PABOTDI

K—1
Bapuaum 1
1.

2.

3.

2x+H
3x+1

Hana dyuxypua f(x)= . JToxaxure, urc uucao f(4)+f(0)

AeJUTCH Ha 2,
Mpurumaer ax GyHKEIUE y=x2—-8x+ 5 3mauenue y=- 72 Ecan
OIPpHUHUMAET, TO B KAKUX TOUYKax?
Haligure o6xacTh oupefeneHds GyHKIUH:
1 1

W I@==tei 8 W=
Haiinure muHoKecTBo E (y) 3HaueHud dyHxmum y=[(x). Cyme-
CTBYIOT JIU cpeAM 3HaueHMH (QYHKIHHN e€ HaNMeHbIee m H HaH-
60.111.11129 I\g 3HAYEeHWNA ? )

_4x+3 . _x“+3
a)ynx2+1, 6) y=-—7.
Noraxure, yro AXsa PyuxnuA f(x)=x? cnpaBegIMBO PABEHCTRO
flx+D+f(x-1)=2f(x)+2.

Bapuanm 2

1.

2,

2x4+10

avrl " JoraskuTe, uTo uncuao f(1)-7(0)

Hana dyurona f(x)=
AeNHUTCA HA D,
[IpunuMaeT A QyHKOHS y—=x2—T7x+4 sHauenue y=-—67 Ecan
IPHHAMAET, TO B KAKHX TOYKAX?
Haiiaute obmacTh onpezeieHuda QVHKIIUH:

1 1
a) f(x)= ; 6) f(x)= .
Vdx -8 3—[x]
Haiinure muHoRecTBo E (y) sHauenwd dyHkpmu y=f(x). Cyme-
CTBYIOT JIM CpeZH 3HAYEHUHN (GPYHKIIMH ee HAHMEHbIIee /N H Hau-
boasmee M 3HaveHHaA?

3x+3 x?+38
a = ; O = .
Hokakure, yro gna dyHKEDuM f(x)= 1 cIIpaBeJJIHEO PABEHCTEO
x
flz% 2

K—2

Bapuaum 1

1,

IOns ypasuenHa x2—-20x+k—0 onpegeiauTe sHaveHue £, IPH

KOTOpOM €r¢o KODpHH X H X YVAOBJAETBODAKT COOTHONIEHMIO
4x1+9x2=205.
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2.

He BRUHCIAA KODHEH KBAaAPATHOrO TpexuxeHa o5x°-15x+p,
HAUZANTEe TaKFEe 3HAUSHUS p, YTOOBI KOPHH X, H X, 3aZaHHOIO
TPEXYjgeHa VAOBJETBOPAIH YCIOBHIO

X%+ x5+ 5xyx, > 3.
Ilpy KaKHX 3HAUEHHMAX k OpAMAs y-=kx u napabona y=x2+

25
3x+ ==:
+8x+ 5
a) I¥MeT ABE o0HIHe TOUKH;
0) EMeT eINHCTBEHHYIO O0IIYI0 TOYKY;

B) H& HMeT o0IIelr TOUKH?

Hakinure KBagpaTHUYHYIO QYHKIHD y=ax’+bx +c, A1 KoTopoi
COOTBETCTBYIOIIAA napadbona npoxoaut depesd Touky A(0; 24) u
BePIIMHA HAXOAWTCA B Touke O(3; —3).

Bapuanm 2

1.

2.

IIna yparsHenuma x?’~21x+k=0 onpegenure 3mauenme k, IpPH
KOTOPOM €T0 KOPHH X; H X; YAOBJIETBOPAKT COOTHOLICHHIK)
5x;—-8x,=~90.
He Bplumcxsa KopHedl KBagpaTHOro Tpexdinena 3x°%-6x-+p,
HAaIWTe TaKWe 3HAYSHHUSA p, UTOOB KOPHH Xy U X, 3aJaHHOTO
TpeXuNeHa VAOBISTBODPAJIN YCJIOBHIO

x5+ 8xyx,+ x8< 1,
Tlpu waxux sHauenusx k npamas y—Fkx u napabonma y=x2+
+6x+4:

a) HMeT ABe o0liHe TOYKU;
0) UMeIT € IMHCTBEeHHYI0O OOIIYIO TOUKY;
B) He NMeT 00Iel TOUKH?

Hafigure kBaagpaTrunyo QyHKIUO y=aX?+bx + ¢, AJ1A KOToOpoM
COOTBETCTRBYIOINAA Tapadoyia npoxoarT 4deped Touky A(0; —12)
H BepHidHa HaXoAUTCA B ToukKe O(—4; 4).

K—3

Bapuanm 1

1.

3agana apobHO-IuHellHAd QVHKNOUA U= 2- Sﬁx- . Hanigure:

8) FOPHM3CHTAJILHYI) W BePTHRAJBHYK ACHMIITOTEI;
0) IPOMEXKYTKH 3HAKOIIOCTOAHCTBA.

2% IlyeTs x; U X, — KopHEM ypapHenusa 2x°—8x+3=0. Cocrasbre

3.

4.

KBaJpaTHOEe YPABHERWEe, KODHAMM KOTOPOro ABIAKTCH YHCIa
x3+1m xi+1.

Hpr xakux sHAUYeHUAX IapaMeTpa a 00a KOpPHsA YpaBHEeHHS
x*+ax—-1=0 meunmie uem 3?

Ilpy KaKkMx 3HAYEHHAX P CYMM& KBagpaTOB KOPHEH YpPaBHEHNdA
2 +(2—-p)x+p?—83=0 npuaumaer HaubGonbiiee sHauenue? Ye-
My OHQ DPABHO?
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5. Hadigure 3HaueHusd p U ¢, ecau roura O(-2; —7) asasercs Bep-
muHOH napabonsl y=px?+8x+q.

Bapuarnm 2

4x+ 5

2x-3
4) TOPUBOHTANBHYID U BEPTHKAJILHYIO 8CHMIITOTHI;
0) IIPOMEKYTKH 3HAKOIIOCTOSIHCTEA.

2% [IycTs X, M X, — KOPHHE ypapmenma 3x°—-9x+1=0. CocrasbTe
KBAZDATHOe YPABHEHHEe, KODHAMHK KOTOPOr0 HABAAKTCA YHCAA

. Haligure:

1. 3agana aApoOHo-nHHENHas QPYHKIIUA Iyf=

el Xo
x5 x3

3. Ilpy kakux 3HauyeHHAX NapameTpa p o0ba KOPHA YpPaBHEHHSA
x24+px—1=0 mensme gem —3?

4. Ilpn kKaXKHX 3HAUYCHUAX P CYMMa KBAAPATOB KOpHeHd ypaBHEHHHA
x2—2p+3x—1-px=0 npuEEMaeT HawMeHbIIee 3HaueHme? Ye-
My OHO PaBHO?

5. Hatigure 3HadeHudA p U ¢, ecan Touka O(l; —2) aBaseTcsa Bep-
mInHOHM napaboasl y=x2+px+q.

K—4
Bapuanm 1

138
1. BoiumcauTe (%)_10 -27734(0,2) . (2504 54 (64 ? ) .

2. Yopocrure:
3 1
— = -4 I
1 ( Va -Vb )'1 . Va®b2 Vol
)_2 |

3 3 1

11 1
( 2, p2 _p2 ( 4;—)3
(41 +b a b a‘vabs
3. H3zbaBeTeck OT HPPAIIMOHAJIBHOCTH B 3HAMEHaTeJe aApolu:
xX—3

4, 4, )
Vi+323x+VvH-3x
4%, T[locTpoliTe sckus rpadpuxa QyExmum y=|x— 1|92,
Bapuaum 2

1y
1. BriuucaurTe (%—)_7'8_2—}-(0,04)_5-25_4+(81 8) .

2. Vopocrure:

a
_ A\ a3 —
( Va+Vb )1_ 1 ~ Va"? Vbt
(a

3 1 1y-2 I
+ b2 24,2) Va® Va“Vb

3
a2
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3. HN3zbaBbTech OT HPPAnWOHAJBHOCTHE B IHAMeHATeJ e:
x+2

4, 4 )
Vhx+3-V3x-1
4* TlocTpoitTe sckua rpaduka dyHRmEN y=|x -+ 1|%25,

K—5
Bapuanm 1

1. BriAcHHTE, IpH KAaKHX HeJIbIX 3IHAYEHHSAX 4 U b ypaBHeHHe
2x%—ax? +bx+1=0 mMeeT ABa NOJOKHTENBHBIX PALXOHANE-
HEIX KODHSA.

2. Pemmure ypaBmenme x*—3x%+4+x%+4=0.

3. Pemnre ypardenme x(x+4)(x+5)(x+9)+96=0.

4%, PeniuTe cucTeMy YPABHEHHH B 3aBHCHMMOCTH OT 3HAUEHHH mapa-

x+y=3,

MeTpa a:
P {x+2|y}=a.

Bapuanm 2

1. Pemurte ypaBuHerue x*+3x3+x?+4=0.

2. PeuinTe ypaBHeHHe (X —T)(x—-8)}(x—-2)x - T75=0.

3. BridcHHTe, IIPH KAaKHX [eJblX 3HAYEHHAX ¢ ¥ O ypaBHeHHE
3x% +ax?-bx—1=0 uMeeT ABA TOJOKHTENbHBX PALMOHAIBHBIX

KODHA.
4%, PenrnTe cucTeMy VPABHEHHHM B 3aBHMCHMMOCTH OT 3HAUCHMH Iapa-
x - y“: 1 »
MeTpa a:
2|lx|+y=a.

K—6
Bapuanm 1

1. Pemwure mHepaBenctBo (x%+3x—5)(x?+3x+2)>—-12.
2. Haliaure obnacTh onpezeleHUd (PYHKIHUE

4 ;
V7—|x—2|+Vxt-—3x2+2.

3. VzobpazuTe Ha IMIOCKOCTH PEHIeHHE CHCTEML! HEDABEHCTEB
{x2+y2—2x~—4ya§ 0,
2x+y—-220.
4* Haktagure BCce 3HAUEHHMA a, NPM KOTOPBIX a8 BCeX |x|<1 BEI-
axwaﬂwa)<0-

IIOJIHAETCA HepDABEeHCTBO 1
x —

Bapuanm 2

1. Pemnure HepapeHcTBO (x%+ 5x—-8)(x%+5x—-10)>-10.
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2. Harigure obnacts onpeaeiceEUA QyHKIUHHA

V’ 4
3. Hzobpasure Ha IJIOCKOCTH PEIIeHHE CHCTEeMbi HEPDABEHCTB
{x2+y2+2x+4y§ 0,
x—y+1>0.

4% Ha¥iaure BCe 3HAYCHHA d, HPH KOTOPBIX AJfA BCex |x|<2 BBI-
{a+l)a—ax <0
x—2 o

IIQJIHACTCS HepaBCHCTBO

K—7

Bapuarm 1

4V3x—2(x+2)~xVx —Vix
1. Pemmmre ypaBHEeEHE — = (.

\’ 2 2Vxt4
1rea™ Yoy
2. HaliguTe KOpPHH VpaBRHEHHSA \’, 3—x +3 2% _4,
+x 3—x
3. Pemure mepaBeHCTBO \ 2V a2 3+x > x4+ 2.

4%, PemmmuTe OTHOCHTENLHO X YpaBHEHMe E 3aBHCHMOCTH OT 3Hade-

Wi TapaMerpa a: Vx2+4ax+4a®+1=a.

Bapuarm 2

VBx+ 1(x+1)— 3V — V02?
1. Pemute ypaBHeHHE - =0.

3 3 -
Va2 _2Vr 44

2. Pemnre mepaBeHCTBO V 2Vx?-b5+4x%>2x+1.
3. Haigure KopHH YpaBHPHHH

x+3 \
4% Pemnre OTHOCUTEIBRHO X VPABHEHHEe B 3aBHCHUMOCTH OT 3HaYe-

f

Aui mapamerpa a: V4x?+12ax+9a%?=a— 2.

K-8
Bapuanm 1

1. Hoxamxwure, aro 5" +2.3"+5 genmtca na 8 npm molslx BHATY-
PANBHEIX 3HAYEHHAX .

2. CyMMa n IePBLIX UJICHOB TOCTeAOBATEIRHOCTH (d,) OIpelens-
ercss no GopMmyne Sn=2n2+3n. JTokamuTe, 4TO 9TA NOCIASHAOBA-
TeJIBHOCTh SBIAETCHS apudMeTHYeCKON Nporpeccuei, u Hakgure
a; 1 d.
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3. Halipmre sHameEaTenb OeCKOHewHO yOBIBaiomieli reomerpuue-
CKOM IIPOrpeccHy, TaKoil, 4ToBsl CyMMa ee HepBBIX ITIECTH UJe-

7
HOB COCTaBIANA g CYMMEI BCEX ee YJIeHOB.

4*. [logkakuTe, 94TO MOCJEAOBATEILHOCTD, 3a/aHHAA PEKYPPEHTHBIM
COOTHOIIIEHNEM 4, 1=Y3+a,, a, —~V/3, Boapacraer u OrpaHmvcHa,

Bapuanm 2

1. CymMma n nepBelX YWIeHOR IOCNeJoBaTeNibHOCTH (a,) onpemend-
erca o dopmyne S,=4n?+ 2n. Jokamure, 4To 3Ta MOCIEROBA-
TEJNBHOCTD ABJAACTCA APHPMETNYECKON HNporpeccued, U HakguTe
al H d'

2. Halinure 3EaMeHaTenb GeCKOHEUHO y6miBamomiell reomerpHye-

CKO¥ IIporpeccuH, TakoH, YTOOBI CYyMMa €€ IepBBIX ILIECTH 4le-

HOB COCTH.BJI.FIJI& g—g— CYMMBI BCE€X €€ YJJeHOB.

3. Hokaxwure, uro 627+ 3"*2 4 3" genmrca Ha 11 npm n06BIX HaTy-
PaNBHBIX 3HAYEHHAX .
3n—

4*, [lokasxure, 4YTO NOCIAEHAOBATENBHOCTE (a,), rie a, = 5

pacTaeT U orpaHvuyeHa.

BO3-

K—9
Bapuanm 1

1. HccnepoBannda HOKa3aiad, UTO0 KAMXKABIN HATHH KJIWNEHT OaHkKa
npuxoaAuT B 6aHK InA TOro, YTo6bl CHATH IIPOLEHTHI, HAYNCJICH-
HEle 0AHKOM Ha ero BKJAaJl 332 HEKOTOPBIM IPOMEXYTOK BpeMe-
HH. B ouepenu ma obcnyrmearme croAT 9 denoBek. Kakosa
BEPOATHOCTE COOBITUA A. «OPOLIEHTEHI, HAYHCIEHHELIE HA BKJAK,
CHUMYT TOJARKO 2 KaumeHTa»?

2. Uz 15 manbuyukor u 9 geBodYer BHIOMpaIOT rpynny uz 6 uyeno-
BEK AJA y4dacTud B Hoxode. Kakora mepofaTHOCTHL coOGmITHE A:
«B COCTA&B IPYHNBl BOULYT 4 MajJb4yMKa U 2 JEeBOUKH» 7

3. Bamk Bpimaer 10 KpeanToB. BepoATHOCTH EHEBO3BpAaTa KpeauTa
A Kawgoro m3 saeMmuko papra 0,1. Kakosa sepoAaTHOCTH
cobpiTIA A!: «4 3aeMImMKa HE BEpHYT KpPeIuT IO OKOHYAHKM
CPOKa KPeANTOBAHUS» ?

4. IIpu nrpe B fOMHMHO ueTHIPe MIPOKA HEJNAT NOPOBHY 28 Mrpanb-
HBIX KocTeil. CKOJNBKIMHU cnocofaMm OHH MOTYT 3TO caelarthb?

5. BceBo3MoO2xHBIe BOCBMH3EAYHBIE YHCIA 3allUCAHBI C [OMOIIBIO
mnpp 1, 2, 3, 4, 5, 6, 7, 8 Ges momTopennit, CkoabKo cpegn
HHX yHcesd, KOTOpBIe HEé 3aKaHyugeaoTcsa mudpamvu 6, 7, 87

6. B TenmrmcHOM TypHHUpe yuacrteylorT 12 jomomelt m 8 gesylIex.
CKOJNBKEMHE CTIOCO0AMM MOMKHO COCTABHTL 4 cMellaHHbBIe napbi?
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Bapuanm 2

1.

B pospirpeimie mepeeHCTBA o GackKerbony ydacreyior 18 ko-
MAaHJ, M3 KOTOPBIX ciayuadusiM obpazoMm QOpMHDPYIOTCT 2 I'PyI-
el 110 9 Komaua B xaxaoi. CpeaM y4YacTHHMKOB COPEeBHOBRAHUHU
HMeeTca D KOMAaHJH »KeTpakJaacca. KaxoBa BEpPOATHOCTH COOLI-
THA A. «BCe KOMAHMABI YKCTpaKIacca OolazyT B ONHY H Ty e
rpynmny»?

HccraegopaHne IIOKAa3ajo, 4TO KaXIBIM BOCBMOM KJMeHT OamEKa
NpUXOANUT B OaHK AJA TOT0, 4T00LI CHATH IIPOUCHTH, HAYNCICH-
Hele DAHKOM HAa erc BKJAJ 3a HeKOTODHIM IPOME:HYTOK BpeMme-
Hu. B ogepean za obGcnysKHBaHMe croarT 7 YexoBek., Kaxosa Be-
POATHOCTL COOLITHA A: «IIPOLEHTHI, HaYNCJIeHHbIe HA BKJAJA,
CHHMYT & KJHeHTa»?

32 OykBel pyccKoro andaBUTAa HAIIHCAHLI Ha KAPTOYKAaX paspes-
Ho¥ asbyxm. Hayrag BeiEmMalorcs ogHa 3a Apyroil 5 Kaprodyex
M YKJAALIBAIOTCA HA CTOJM B NOpAJIKe HoABIenud. Haiitu Bepo-
SITHOCTL COOBITHA A: «B pe3yjbTaTe IIOJYUMTCS CJIOBO «KOHEL».

Tpynny ms 21 maxmarmcra rtpebyercsi pasbuts Ha 3 paBHBIE
rpynnel nmo 7 YeJoBeK B Kaxjgoil. CKONLKUMU cIocobamMu aTo
MOKHO CHeNaTsb?

H3 rpynnsl HDIAXMATHCTOB, COCTOALIMX M3 7 My:KYMH H 4 KeH-
HIMH, HA OUepeHON TYP HAAO BHICTABUTHL KOMaHAY M3 6 HTpo-
KOB Tak, 4To0nl B He¥M OpijI0 He Medee 2 xeHMMH. CKOIBKHME
crIocofaMu 3TO MOMKHBO CAETIATH?

Tpoe 0HOUICH U ABe AeBYNIKH BhiOMpaT mecto padorei. B Tpu
OXPAHHEIX OT/EJEHHA IIPHHAMAIT TOJXBKO IOHOUIEH, B 4eThipe
IeTCKMX ¢aZa — TOJLKO AeBYILIEK, a ABe (pabpHKH IPHHUMAIOT
Ha paboTy u Tex U ApyruX. CKOMEKUMU cImoco0aMu OHH MOTYT
pacOopelejUTLCH MeXAY O9THMHE IpealpaTHaMu’

K—10

Bapuanm 1

1.

Bpocarwr agBa mrparpuuix KybOmra., CKOJLKO CYIHECTBYET CIOCOo-
boB OpocaHMA, TIPYU KOTOPBIX cyMMa NMudp Ha BEepXHUX IPAHAX
Kybnkos Bonsime 87

Brruncnure:
A3 4 A% P _
a) 2 —7. 6) —%; B) Cg-P,.
A% Py

CroaekuMH chnocobaMm MOKHO pasMecTHTk 10 y4eHHKOB Ha
OAHOH cKaMeHKe?

B ypae gaxogures 20 OgHHAKOBBIX LIapoB oA HoMepaMu oT 1
o 20, Wz ypunt uasaeraior 4 mapa. Ckoasko npu dtom Byaer
BCeBO3ZMOMHBIX KOMOMHADHNA HOMEpOB?
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3.

6.

7.

Cpean coueranuyi us 10 d6yxkB a, 0, 6, 2, 0, e, ¢, 3, U, x 1o 4
CKOJIBKO TAKHX, KOTOpbie He cozepikat: a) OykBy a; 6) Oyk-
BEl 0 1 e?

CKOJIBKHUMHE PasAHMYHBIMH cruocobamu cobpanme ma 50 yenorek
MOJKeT BeIOpaTh Ipencenaresisa COOpaHHA, ero 3aMeCTHTENS H
ABYX cexperapeif?

B norepee paswpirpeiBaerca 15 npusos. M3 ypHBI, cogepskaigei
100 6uneror, ma3BneKawoT 8 OHAeToB., CKOABKO CYHIECTBYET CIIO-
cofOB UX WM3BJAEYEHHS TAK, YTOOBI D w3 HHX OKA3aJHChL BLINT-
PBIUIHBIMHI?

Bapuanm 2

1.

2.

BpocawoT gBa HrpaabHbBIX KyO6HKa. CKOJLKO CYHISCTBYET CIOCO-
Gor GpocaHHA, IIPH KOTOPBIX cyMMa OU(DP HA BEpPXHHUX I'PAHAX
KyOukoB 6nisia Gl Goabinie 7 m Menbiie 107

Briymcaure:
A8, + A P +P

gy 12710, gy Z85T4. gy ¢, 4L
A —A} P

B cTpounrensnoii dupme 25 pabOTHHKOB, cpelH KoTOpbIX 6 ma-
NApoB, 3 ILIOTHHKA K 4 IIITYKATypa, ocraibable 12 paGoTHHKOE —
pasHopaboune. CKOABKIMH cIIocofaMy MOKHO YKOMILIEKTOBATD
6purazy u3 8 yeJoOBEK TaK, 4TOObl B Hee BOIOJAH 3 MainApa,
2 NIOTHHKA, 2 LITYKATypa M OAUH pasHopaboymii?

20 pmeranei, M3 KOTOPBIX ABe OpPAKOBAHHBIE, PA3JIOKEHEI B ABA
amuka no 10 geranesn B KaxkgoM. CKOIBKHMMU cIocofaMHu MOXK-
HO Pa3JoXHTh 3TH AEeTANH TaK, 4T00Bl B KaKABIH AMIUK IIoIa-
JO o ofHOH 6paxosaHHOH geranu?

IIna possicka 3abiayaMBIIEroCA TOBApHIIA IPYHIIAa NONCKA, CO-
croaniaa ma 16 yenoBek, pagjesnachk Ha JBAa PABHBIX OTPAJA.
Cpesn HUX TOJNBKO 4 4eJIOBEKA 3HAKOMEI ¢ MECTHOCTHIO., CKOMb-
KHMH CIOC06aMM OHM MOTYT Pa3feJHThCcA TaK, YTOORI B KaK-
AoM oTpage O6nlo 2 yeloBeKa, 3HAOIMMX MeCTHOCTH?

CKoJBKO UMCe, HAYHHAIONINXCA ¢ RGP 5, MOXKEO IOAYUHUTD,
MePecTaBAAA BCEBOBMOIKHBIMH crnocofamMu mudpsl yrcaa 190587
CroaskuMHu crnocofaMH MOXKHO COCTABHTH H0O30P M3 5 CcoJEAT H
2 oduuepo npu Hanuuuu 4 odunepos H 8 coxzar?



OTtBeEeTH

CAMOCTOSTEJIbHbIE PABOTHI

PyHKUUM
Cc-—-1
Bapuaum 1

3. a) y;=9 npuHEMaer npu x=-2 UIKN x=2;
iy =0 npuauMaer npu x=-1 uanm x=1;

Y3 =—4 — He IpHHHUMAET;

6) y, =0 npuHEMaeT HpU X=-— -g-;
y2=——21— — HE NPHHMMAET; y3=*§ IpHHEMAET Ipu x=—2.

Bapuarm 2

3. a) y;=—-3 npuEHUMaeT UDH xzh\;’é Ham x=V3:
Y, =—15 — He mpuaHMaer;
ys=0 mpmHEMaeT OpH X=-—Y6 wnm x=V6;

6) y, =0 UpHMHENMAaET NpH X =-— %;
Yop=— % IIpHHUMAET IIPH X = — —17—1; Y3 =—3 — He NPUHHUMAaET.
Cc-2

Bapuanm 1

4. a) §,=160 cm, S, =620 cMm; 6) =2 c.
8. y;=6, y,=4, yz3==06.

Bapuanm 2

4. a) 8;=51 em, S;,=125 cm; 6) t=2,75 c.
5. y1=11, y,=6, yz;=3.

Cc-—3
Bapuaum 1
1. a) (—oo; +o0); 6) (—oo; 2)U(2; 8)U(8; +0o0); B) (%, +oo);
r) (—o0; ~1)U(=1; 1)U(L; +o0); a) [0; +0c0); €) (—o0; 1)U[2; + o]
Bapuarnm 2
1. a) (—o0; +00); 6) (—oo; —4)U(—4; —3)U(-3; +x); B) (voo; %);
r) (-00; —~1U(=1; 1)U (1; +00); 8) [-00;5 0); €) (-oo; 1)U[2; + ool
65



c—4

Bapuanm 1
——-—1—' lm' =—_1_ = =l =
a) E(y)—-[ 1 3J, m 4 pu x 4, M 5 TpH m 3;
6) E(y)=(—o0; —20)U[4; +0); m m M He CcyIlecTBYIOT;

B) E(y)z(O; %], m He CYUIeCTBYET, M-——% npu x=-—2,

Bapuanm 2
{_1. 98 . __1 — _9 _ 4,
a) E(y)—[ i 8]’ m [ OpH ¥ 6, M < UpH xX=_;
6) E(y)=(—o0; —10]U[2; 4+ o0); m u M He CYIIECTBYIOT;
B) E(y)=(0; —1-]; m He CYIIecTBYerT, M=% opu x=3.

3
C-5
Bapuanm 1
2.
a) 7_{;5:
=2x+1
y =
. o
9 \\ y=-3x+11
\
Puc. 1
Bapuanm 2
2. a)
=3x—1
X
\
\
\
\
V' Puc. 2

66



CcC—6
Bapuanm 1

2. x=-1, y=1. YKasauwume. 3aaHHOe YPABHEHHE MOYHO pac-
CMOTPETEP KaK YpaBHEHHe OTHOCHTeJbHO Xx. 3. a=0, a=4,
a=25. 4. k=-5. 5. 2<p<4.

Bapuanm 2

2. xz—%, y=-i—. YrasaHme. 3aJadHoe YpaBHEeHHe MOXHO pac-

CMOTPETh KaK ypaBHeHEHe OTHOCHTEJNBHO X. 3. a=0, a=4,
a=100. 4. k=—128. 5. 1—30<p<5.

C-—7

Bapuanm 1

1. a) ke(—o0; —6)U(6; +00); 6) k=—6, E=6; B) kc(-6; 6).

2. Ilpn ke(—oo; ——;—) 06X TOYEK HET; OpH ke(——;-; 0) U (0; +00)

Ape of6UIe TOUKM; IIpH k=——5 H k=0 eguncrBenHas obmas
TOYKA.

Bapuanm 2

1. a) Be(—o0; —8)U(8; +0); 6) k=-8, Ek=8; B) Rc(—8; 8).

2. Ipu ke(—OO; --g-) 00X TOYeK HeT; IIpH k=-% nau k=0
eAMHCTBEHHAA O0ONIaA TOYKA; IPH ke(—%; O)U(O; + c0) gBe ofb-
e TOYKH.

C—8

Bapuanm 1

1. y=0 upu x=—% unx=-—1; y>0 upn xe(-—oo; ~-—§1)U(—~1; + 00),
y<0 npu xe(~§§; —1).

2. Ilpu pe(—OO; —%) TOYEK LEepPeceueHHA EeT; OPH p=——15~ OLHA
obmaa rouxka A(—5; —5); mpu pe(— -15-; +00) JABE TOUYKM TIepece-
YyeHN:

— i'f 41— / _— .*J
B(l \,1+5p;2(1 V1 5p)+5)HC(1+\1+5p;2(1 \,1+5p)+5).
P P P p
Bapuanm 2

1. A(-2;0), B(—zé; 0); y>0 apu xc(—o0; —2)U(—2§; +00), y <0 mpn

_2: 2 = - =2
xe( 2; 5),y 0 opn x 2 unn x 3
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8
s ——4); pu pe(— %; +C>O) IBe TOYKH Iiepece-

2. Ilpm pe(»oo; — -%) TOUEK IiepecedeHUsA HET; IIpH p*—l oJHa
1.
8

obmiasi TOUKa A(

YeHMA:
- —_ f !
B(l Vl-I—Sp; 1-V14+8p +2) - D(1+V1+8p; 1+%1+8p+2)-
2p 2p 2p
C—9
Bapuanm 1
1. a)pe(343,+co) 6) p=33 ,B)pE( ; 33, 2.pel%; 4].

Bapuanm 2
L0 pe(- 25 40} 0 b s pe(-mi - 22). 251§

C—12

Bapuanm 1

1. IIpm pe(——g—; 6) IBA KOPHSA; IpH pe(—oo; ——g—)u(ﬁ; + 00) KOp-

HeH HeT; IpH pw—% ¥ p=06 eIUMHCTBEHHLIH KOpeHb. 2. p=7T
up=10; x,=2,5, x,=5 u x,=3,5, x,=7. 3. a) 1,5; 6) 12.

Bapuanm 2

1. IIpu pe(—12; 0) gBa kKopEA; npm pc(—oo; —12)U(0; +o0)
KOpHel Her; npu p=—12 1 p=0 eguHCTReEHBIN KOPeHb. 2. a) 4;
6) 32. 3. a) 4; 6) 32.

CcC—13
Bapuanm 1
1. a) Touexr skcrpemyMa HeT, m=7 nupu x=1, M =19 npa x=4,

E(y)=[7; 19}

6) x=2 — TOUYKA MEHHUMYMA, Yun=—2, m=—5, M =3 npu x=4,
E(y)=[-5; 3);

B) X=2 — TOUKA MAKCHUMYMa, Yn,.=5, m=1 npm x=1, M=5,
E(y)=I[1; 5]

2. A(1; 1); M=3.

Bapuanm 2
1. a) Touek sxcTpemyma mHeT, m=—-13, M=2, E(y)=[-13; 2];
6) x=2 — TOYKA MAKCHUMYMA, Y,..=9, m=1, M =5, E(y)=[1; 5];
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B) x=2,5 — TOUKA MUHMMYMA, Y, =— 1,20, m=-7,25, M=-1
npu x=0, E(y)=[-7,25; —1].
2. A(—-11; 233); M =255.

C—14
Bapuanm 1
1. a=§. 2. 1=15,5. 3. 50x100. 4. (

W |-3

. _2 __19
? 3)’m )

Bapuanm 2

1. a=-38. 2. [=14, 3. U3 KycKa NIpPOBOJOKH IJIMHOH % cM
9+4V3
. 900
cAenaTh KBAXPAT; M3 KYCKA IPOBOJNOKHU AJIHHOH 0. 4V3 —
+- /

OpaBHALHEII Tpeyroiabuuk. 4. (- 2; 29), M =35.

C—15
Bapuanm 1

1*.a) D(f)=(—ce; +x); E{(f)=[6,25; +00); f(x)=0 upu x=2 m
x=T7; f(x)>0 npu xe(—o0; 2)U(7; +0); f(x)<0 mpm xec(2; 7);
f(x) ybomBaer ma (—coo; —4,5], Bospacraer Ha [4,5; + );

. 2 2, . _ ._4 4, .
6) D(H)=(-o00; 2)u(2; +o0); E(D=(-00; -3 )u(-2; +0);
f(x)=0 mnpu x=—i—; f(x)>0 mpu xe(%: —‘}); f(x)<0 mnpum

xe(—m; 2 U(—%; +00); f(x) yOpIBaeT Ha IPOMEXRYTKAX (~ o0 3)

3 4 3
a (25 1)
2%, D(f)=(~oc0; + 0); E(f)=['— %; %}; f{x)=0 mpu x=0; f(x) — ne-

yeTHad (PYEKIHA, ee rpadmE CHMMETPHYEH OTHOCHTENBHO HAa-
qana xkoopaurat; f(x)>0 opu xe(0; +oc); f(x) <0 mpu xe(—oo; 0);
f(x) yobiBaer na mpoMesxkyTKax (—oo; —4] m [4; + ¢o); Bo3pac-
TaeT Ha [—-4; 4].

Bapuanm 2

1*.,a) D{(f)=(~o0; +0); E(f)=(~00; 9); f(x)=0 upu x=3 n x=9;
f(x)<0 mpu xe(—o00; 3)U(9; +0); f(x)>=0 npu x€(3; 9); f(x)
BospacrtaeT Ha (—oo; 6), yOriBaer ma [6; + o0);

6) D(f)=(~oo; i’i)u(é; +oo); E(f)=(—oo; E)u(i; +o0);

2 2 2 2
£(x)=0 mpm x=%; £(x)<0 npum xe(%; %) 7(x)>0 upn
xe(«-OO; -;:)U (%, +00); f(x) yO6bIBRaeT Ha IPOMENYTKAX (— 00; %)
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2%, D(f)=(-o0; +w0); E(N=|-1; L] f(-x)=-7(x) — pymemna
HeueTHad, ee rpaduKk CHMMeTPHYEH OTHOCHTEeJBHO Hauala
kKoopauuar; f(x)=0 npnm x=0; f{x)>0 opm xc(0; +o0) =
f(x)<0 opu xe(—oo; 0); f(x) yOuiBaer uHa (—oo; — 5], Boapacra-

eT Ha [-5; 5] v cHoBa yOmIBaeT EHa [5; + 00).

CreneHn n KOpPHM

C—16 by
Bapuanm 1
o 38a'b
1. 64.2. =22, 3. Puc. 3. > -1-<;
4. a) pe(—o0; +0); = 0 H o
6) pe(—o0; 1)U (1; +o0).
Bapuanm 2
1. -729. 2. —% | 3. Pnc. 4. Puc. 3
3n“m
4. a) pe(—o0; +o0); by
6) pe(—o0; 4)U(4; +00).
c—17 N I
Bapuanm 1 1 o S
__ab
1. 8. 2. x= P
3. xe(—oo; ~2)U(—2; 3)U(3; +0).
4. Pwuc. 5. Puc. 4
LY s Y

wlm\

Puc. 5 Puc. 6
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Bapuanm 2

2
1. 81. 2 x=-20"_ 3 xe(—o0; —4)U{-4; 1)U(1; + ). 4. Puc. 6.

a+b?

C—18
Bapuanm 1

1. abe. 2, xc{—co; —-3). 3. a=1.

Bapuanm 2

1 2 (o005 ~2). 8. a=-1.

abe

c—19

Bapuanm 1

1. Touxa M({1l; 2) — uedrp cumMerpuu. 2. 25,23, 26,5%, 274, 276,

3. lIpym a=-1 xopueit "er, upa ag=1

fompnIero 3HAYEHHA HET, V... =0.

Bapuanm 2

1. x=1 — oep cummerpud. 2. 22,52,
23,92, 244, 24°, 3. IIlpu a=1 ogun Ko-
peHb, npu a=—1 KopHe# Her. 4. Ha-
HOOJIBIIero 3HAUYeHHA HeT, Y ...=0.

C-20
Bapuarnm 1

1. —3. 2. x[3; d)YU(H; +oo).
3. He aBiaercs.

Bapuanm 2

1. —8. 2. xe(-o0; ~V12)U(-V1Z; 2)U
U(3; V12)Uu(V12; + o).
3. He asnsercsa.

c—21
Bapuanm 1
1. 1. 2. . 3. Puc. 7.

Bapuanm 2
1. 4,5. 2. x,=1, x,=2. 3. Puc. 8.
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oznH Kopeub. 4. Hau-

'Y/]

1h-‘-l
-1 . .
v 01 x

--i—1
Pwc. 7

Ay

Puc. 8



c—-22

Bapuanm 1

4.2
1 8 2 06,

Bapuanm 2

8 2
na
1¢ m2b2- 2¢ _1,21

c—23

Bapuanm 1 . _

1. a) ?i/_(Zm—l)E, Iml>%; 6) V3. 2. a) —\/ (3":5)7; 6%) —%«m,
ecan xe'[O; 2Y; m, ecn x€(2; + oo).

Bapuanm 2 \
5 ———— IR 6 e
1. a) V(d4a+83)%, la|>%; ) i@. 2. a) — \J (4 1\36 ; 6%) Vbx(x—8)%,
6
ecnu xe[0; 8); ~Vbx{(x-8)*, ecim xec(8; + o0).

C—24
Bapuanm 1

V2(5-VT) o VB4V 7
1. a) 2222122 6) 22T Y2 2 xiyiy.

6 5

3. \/i/7+5\/§+3\/7_5\/§ >V17+V2-\17-V2.

Bapuanm 2

Fam _if9 3 3 7;_
1. a) l_‘.*i%ﬁ; 6) 2(V5-V2). 2. 6x%y Vxy?.

3. \11+V101-111-V101<3"1\/28- 10V3 (5 +3).

C—25

Bapuanm 1

1. [3; +00). 2. [0; +0o¢). 3. Ocu cummerpuu Her. Ilenrp cumMmer-
pun M (% 0)- 4. Yoo (2,5)=V0,5.

Bapuanm 2

1. [2; +o0). 2. [1; +00). 3. Oc;m cumMmMerpun HeT. IIeHTp CHMMeT-
3;—
pyH M(%; 0). 4. Yy (3,5)=V14.
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C—26

Bapuanm 1

5
1. 2~§. 2.

Cc—27

Bapuanm 1
&8 1 4

I - = = 3 3 —
1. a3(b f’—2b3). 2. Vx-1y.

Bapuanm 2
2 1 , .
1. 4m3n?. 2. %(v’&-v“b).

C—28
Bapuanm 1
1. (—oo0; —2]U[8; +o0). 2. (% +oo). 3. [-499,9068; —19,55].

Bapuanm 2
1. [2; 3]. 2. (1; 2]. 3. [0; 100099,9998].

C—29

Bapuanm 1

1., K= (@)5 1 _1so0.

215/ 74
1
_[(300\ 177 _g4e.
2. L_[( . ) K] —616~0,39.
= —\ =

3. K= 25\‘{5, UIH L=(25V5)3.

3— K2

VL
4. Q=11 664.

5. a) He obecneunt; 6) ZoCTATOUHO.
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Bapuaum 2

1. K:(Q)% L _25V5=~55,9.

3 Fl
L2 1
4
2. L=(1Q4)4=KL3, L=(3%)3 ~0,654.
3. KL?2=729, orciona K =22  puu L=9Y9,

2 _—
VK
4. @=1,6-11-7=123,2.
5. a) Obecneunr; 6) HexoCTATOUHO.

c-30
Bapuanm 1

1. C=120; L=—153; K=15.
2. a) Her; 6) za; B) C=3168; L~=13,09; K~1956.

Bapuanm 2

1. C=128; L=4; K=16.
2. a) Her; 6) za; B) C=432; L=6; K=26.

YpaBHEeHUAl, HepaBeHCTBa U UX CUCTEMbI

C—31
Bapuanm 1

1. 22—x+1. 2. f(0)=Q(x)(—x2-H5x+13)+31x+12,
3. n=5k—-4, keN.

Bapuanm 2

1. x2+1. 2. f(x)=Q(x)(x®+x+2)+(6x-3).
3. n=7k+3, ke N.

CcC—32

Bapuanm 1

1. a=-2, b=3, 2. P(-3)=365.

Bapuanm 2

1. p=3, g=4. 2. P(-2)=57., 3. KparsocTs 3.
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c—33
Bapuaum 1
1. (—o0; —3)U(—3; 1). 3. b>4.

Bapuanm 2
1. (3; BYu(b; +o0). 3. b< 15,

Cc—-34
Bapuaum 1

1. YpaBHenue 0 aBaseTcd cielCcTBUeM VpaBHeHEHdA a. 2. p> 2.

3. a) Ilpousociiger morepa KOPHEHN Xy, npH KoTopeix f(xy)=@{xy)=0;
§) MOryT nodBRMTHCA TOCTOPOHHHE KOPHH X3, IPH KOTOPHIX
f(xy)=—~@(xy); B) MHOKECTBO KOpHeil He M3MEHHTCH.

Bapuanm 2

1. YpaBHeHHe @ apndercd clIeACTBAeM ypaBunenus 8. 2. ac{—oo; O)

3. a) He umamenwnrtcs; 0) npousoiifer moreps KOpHeH X, HNpu KOTO-
prx f(x,)=0¢(x,)<0; B) MoxeT npousoiiTn norepda xopHs x,=0,
ecam f(xg)=0(xy).

C—35
Bapuaum 1
1. x1=1, x2=9-, x3=—3. 2- x=l. 3. b=6, x2=—1, x3=—4.

Bapuanm 2

1. x=3. 2. x=-1, x2.3=_5i;/17

. 3. b=1, x,=1, x3=%.

C—36
Bapuanum 1

1. a) x=+1; 6) x= 3i;/ﬁ. 2. ac(—oc; 0).

Bapuanm 2

1. a) x1=—l, x2=—%; 6) x=-5. 2. ac(—oc0; —-1).

2
Cc—-37
Bapuanum 1
3+ "5 -+ a"_ . lo1
a) x1,2=2i\!§, Xg 4= '—2\’ s 6) xy9= 5“;1 | Xga= 3_2\,21



Bapuanm 2
a—) Qj; 6) x1,2=i29 x3=1, x4=—4.

Cc—38

Bapuanm 1

1. x=0. 2, x=-1+V8.
Bapuanm 2

1. x,=-2, x;=—1. 2. x=_g.

Cc—39
Bapuanm 1
2. a=26.

Bapuanm 2
2. a=2.

C—40
Bapuanum 1
1. x;=0, x,=4. 2. x=—%. 3. x=2+V2.

Bapuanm 2
1. x=-3. 2. x,=0, x,=1. 8. x=0.

C—41

Bapuanm 1

1. {(9; 3), (-6; 18)}. \

2. {(5; 5), (-5; -5)}. 3. {(-V2; 3)}.
Bapuaum 2

1' {(2; 1)3 (2; ""1)¢ (_2; \jg)! (_2; _\(/g)}' 2° {(1; 1)! (1; “1)9 (_1; 1)-.-
(-1; 1)} 3. {(V5; —2), (-V5; -2), (2; - 1), (-2; —1)).

C—42
Bapuanm 1
L {(1;8), (8; 1), (=15 -8), (~3; —1)}. 2. {(2; ~1; 8), (-8; 4; —2)).
3. {(V2; - 1), (vV2; 1), (-V2; -1), (-V2: 1)}.
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Bapuanm 2
1. {(3; 4), (4; 3), (=3; — 1), (~4; -3)}1. 2. {(2; —1; 0), (%; %; _g,)},
3. {(0; 0)}.

C—43
Bapuanm 1

1. {(6; 1), (1; 5), (-5; —-1), (~1; -5)}

2 (g -3 (5 %) O %)

Bapuanm 2

14V5, ~14y5Y /-14V5, _14V5
1 (2 2), (— i, )( tie, 1 )}

2.5 D), 1 O 3. |55 -V2). (- i VB

C—44
Bapuanm 1
1. {(0; 4), (0; -4} 2. {(2; 2), (-2; —-2)}. 3. {(1; 2), (2; 1)}.

Bapuanm 2

L5 g aso) 2 (3:3) (b3
3. 10/5 ), (-5 %), (VB V), (Y5, V)

Bapuanm 1

1. Mpu a=-2 u a=§. 2, -2<p<5. 3. az2V2-1, a<—-2V2-1.

Bapuanm 2
1. a=3, g=_35 o pE(——l;; o)u(o; 1 ) 3. a<-3, a>5.

C—46
Bapuanm 1
1. a<3. 2. Hpu a<% JBa perreHus, npu a=7;- OgHO pelneHue,

apu a> % pernteHuii HeT, 3. p=2.
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Bapuanm 2

1. az-1. 2, Tlpu a >4 4yerbipe pellieHudA, OpHU a=4 IBA PemnieHHd,
npu a <4 pemeHun# Her.

_ 3+Y5
3. p= ~5

C—47
Bapuanm 1
1. 3-V2<a <4. 2. —2V2<b<2V2. Puc. 9.

Bapuanm 2
1. p>4; p<8-V2. 2. 4-2V2<b<4+2V2. Puc. 10.

C—48
Bapuanm 1

1. a=2, b=3. 2. CroumocTe akmum AOQO <«Ilporpece» — 6000 p.,
AO «HUuTeps — 600 p.

Bapuanm 2
1. 2 ep. u 3 ex. 2, 3 4.

C—49
Bapuanm 1

1. a) (—oo; =3JU[-2; 2]U[8; +00); 6) (—o0; O1U[L; BJU[H; + o0).
2. (—00; + 00).

Yy
2V2
\ / :
0 2 \x
"
—2V2
Puc. 9 Puc. 10
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Bapuanm 2
1. ) (=003 ~3)U(1; +); 6) (—00; —B)U(0; 5). 2. (2-V3; 2+V3).

C—50

Bapuanm 1

1. Her. 2. (0; 4) U(4; +o0). 3. x=—15.
Bapuanm 2

1. Her. 2. (—o00; 4)U(H; +0). 3. (—o0; 3)U(3; +o00).

C—-561
Bapuanm 1

3. YrKazsarawue. Bocnmonb3ayiTech HEPABEHCTBOM MENKJY CPEIHHUM
apupMeTHUIECKUM U CpeIHHM I'eOMeTpPHYEeCKHM Tpex Jduce.

Bapuanm 2

1. Ykasarue. IIporegure paccy:XgeEusd OT HPOTHUBHOTO, IPEJIO-
JIOMHUB CYIIIECTBOBAHME a4 M b, Taxux, uro a2+ b% <1,

2. Yrasawue. [IpuMeruTe cuocod BuiieleHUS MOJXHOTO KBagpaTa.

3. Ykasarue. BoconoasayiiTeck HePaABEHCTBOM O cpeljHeM apud-
METHYECKOM H CPeAHEeM IeoMeTpUUeCcKOoM.

C—52
Bapuanm 1
1. [—7}; «%] 3. lalz-1. Yxazaune. [laHHOe ypaBHEeHHE MOXKEeT

MMEeT:E KOPHM, €CJH NOoZKOPeHHOe EBBIPAXKeHHe M BLHIPAKeHUe,
CTOSEEe B IIPABOM YACTH HepaBeHCTBA, HEOTPHUIATEILHEL.

Bapuanm 2

1. |— —‘;-; —2—] 3. a;—% (cMm. YkasaHue K 3agaHuio 3 Bapuanrta 1).
C-53
Bapuanm 1
0 _ - 933
1. a) x=0; 6) x=1. 2. x e

" Bapuaum 2
7

1. @y 0) x=2, x=34. 2, x=———.
a) ¢; 0) x=2, x=34. 2, x 11
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C—54
Bapuanm 1
1, x=1. 2, x=0. 3. x=0.

Bapuanm 2
1. %1=-2, x3=-8. 2. x=1. 8. =2, x,=9, x;="T4.

C—55
Bapuanm 1
1. [—15—7, +00). 2. a) (—oo; 2); 6) @. 3. x> 30.

Bapuanm 2

1. (0; -g) 2. a) (= co; 2); 6) [-%; -3).s. (—oo; %é]u(g; 28).

C—56
Bapuanm 1
1. Puc. 11. 2. Puc. 12. 3. Puc. 13.

ily
3,.!\ }
Y
1_
YT
izl 1
HHTTT ([ R _
01 x
f 9l
6
Puc. 12
"f _-w-’3:'\ “ y
1,02
I' ’q:'
—~6 —3\#2 6
\\ ;\\‘. -3_
\ﬁ RN . 2 N} / .
. - 02 5 x
Puc. 14
—6
Puc. 13
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n

5
]Y

02

/

Puc. 15 Puc. 16

Bapuanm 2
1. Puc. 14. 2. Puc. 15. 3. Puc. 16.

C—-57
Bapuanm 1

1. a) po=25, qy—=4; 6) upu p; =30 BozEuKaeT HIOLITOYHOE IIpEZ-

JloxeHne ToBapa o6beMom 4/p;—~9- ? =0,93; npu p,=18 Bo3-
1

HEKaeT AedMIIHT ToBapa obbeMom 2—2 —\"pz—gz 1,71.
P2
2. a) po=72, qo=2; 6) upu p,; =60 BosHHEKaeT ZedMIUT TOBapa

obnemom / 288 (-7+V9+p,;)~0,89; mpu p,=80 BosEmKaer
288

Hn36BITO9HOE upeﬂno&ceﬁne ToBapa obnemom — 7 + \’9 + Po— \/
~0,b53.

Bapuanm 2

1. a) py=9, gy=2; 6) npm p, =12 BO3EUKAaeT M3OEITOYHOE IIPeIO-

JeHHe toBapa ofbweMoM p, —5-— ix_ =~ 0,92; npu p, =8 Bo3HuKa-
VP1
et xedHOHUT TOBapa OOBLEMOM —3: —-\/Ps—-5=0,39.
Vs
2. a) py=40, ¢y=2; 6) upn p,; =30 BosEHMKaeT AeQULHT TOBAPA
obbemMom \ m—(4—1—\’16 20+p,)=1,21; opu p,= 50 Boauuka-

er HBﬁbITO‘IHOE IpeJioKeHHe ToBapa 06kseMoM — 4 + \flﬁ —~20+p?-
'\/ == =0,993.
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MocnepnoBarenbHOCTHU
C-—-58

Bapuanm 1

1. a) -4, -6, -6, —4, 0, 6; 6) 14=a4 B) ag,.;=4n*-6n-4.
Bapuanm 2

1. a) 4, 10, 18, 28, 40; 6) 7T0=a;; B) ay, =4n*+2n-2.

CcC—59

Bapuanm 1

1. 2, -1, -5, —-14, —37.
Bapuanm 2

1. 1, -2, -5, 1, 16.

C—61
Bapuanm 1

1. 6) d=~ %; B) a20=%- 3. p=—6, x;=~2-V7, x,=-2, xg=—2+\1T.

Bapuanm 2

2 _ 2x+29 _ -
1. 6) d= 1 B) Myy="_7 + r) n=12. 2. a;,=>52.
3. p=—8, x;=2, x5=—1, x3=-4.

C—62
Bapuanm 1
1. S;,=90. 2. sm=57%. 3. 4 _2,

Bapuanm 2
1. S;,=95. 2. §,,=33. 3. % -2,

C—63
Bapuanm 1

1. bl=%, q=$§. 2. n=6. 3. b3=i~5—g—2—.

82



Bapuanm 2

C—64
Bapuanm 1
1. Sg=255. 2, x=-1. 3. §=49-2%4+1,

Bapuanm 2

1. ST=406-§-. 2. x,=-1, x2=—-%-. 3. ~_~—(59 330 4 1).
C—65
Bapuanm 1
1. Vrasannme. 0<—1_<l1,
n+3 n

I

n?41

2. Yrasaunme. Jokamure, 9To ( ) 171 (—52-) ~- DeCKOHEUYHO Ma-

JBI€ TTOCJEeXOBATENBHOCTH .,

C—67
Bapuanm 1

15
2. Tr.3.~l.

Bapuanm 2
5
2. 5 3. -2,

C-—-68
Bapuanm 1
5

1. a) lima,~2; 6) lima,= 1*;’29.

Bapuaum 2

1. a) 11ma =1; 6) lime,=

TN

1+149
-

C—69

Bapuanm 1

1. $—1 2 61
S= 2533300
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Bapuanm 2

1.

_yva4l 1 .1 -3 g1 68
S-\g2+3.2.b1 57 4 2mmb1 50 4 2.3.5 .

Cc—-70

Bapuanm 1

1.

30194,86. 2. 4. 3. 6000. 4. a) 28098,56; 6) 8098,56; B) 40,49%.

5. 256%; 95,31%.

6.

YKasaumue. llepBulii B3HOC B KOHIE IEPBOTO TOJa IIPOJIEHEHUT
B DaHKe TpH rojxa ¥ IIOSTOMY BO3DACTET KO BeJHMYHHBI

So(1+0,12), rae S,=500000 peHe:KEHIX eXMHUIL.

BTopoii B3HOC B KOHIE BTOPOTO rofxa NPOJIEXHT B DaHKe ZBa
rofla ¥ IIOPTOMY BO3pacTeT 0 BedwaHHBI Syl + 0,12)2, Tperuit
B3HOC B KOHIE TPETHEro roia IpPOJdesKAT B GaHKe BCero OxuH
TOM M IIO3TOMY BO3PACTET TOJBKO A0 BeuunHE S,(1+0,12). Ha
nocjaegZHMH B3IHOC BeJHUYNHONH &, IPONEHTH HEe HATYNCIAWTCH.
0603EaYMM HCKOMYID cyMMY ueped S. Torama

S=S,(140,12)3+S(1+0,12)2+S,(1+0,12)+S,,
HJIHN
S=8,+8,(1+0,12)+ Sy (1+0,12)2 + S,(1+0,12)°.

Orciona caenyer, YTO HCKOMAaA CyMMa ABIAETCA CYMMOM Ye-
THIPEX YJIEHOB TeOMeTPHYEeCKOH NporpeccHi, H3 KOTOpoH Iep-
BRI 4YjeH paBeH S;, & 3HaMeHaTeah ¢=(1+0,12)=1,12, Yuu-
ThIBAA 3TOT (PAKT, MOAYUHM

—(1 4 1_
=g, & i J;"i;z” =500000%=2389663,7.

Bapuanm 2

1.

6.

98676,16. 2. 3. 3. 3125 p. 4. a) 58977,03; 6) 23977,03;
B) 68,5%. 5. 20%; 44%.

Yrazaume., Ilepsuii B3HOC BrRJIagYuKa pasmepom 20000 p.
IPOJEKHUT B 6AHKe IATEH JEeT B IIOITOMY BO3PACTET AO BEJIHYH-
e 20000 (1 + 0,08)°. Bropoi#i B3HOC NPOJEKHT B OaHKe UeThipe
roza M BospacreT xo Beamumasl 20 000 (1 +0,08)*, Tpetuii B3rOC
OpoJesKUT B OaHKe TPH roga ¥ BOZPACTET NO BEeNHIUHE
20000(1 + 0,08)3, uerBepThIit — M0 BeamumEn 20 000(1 +0,08)2,
H NOCIeIHHII B3HOC IPOJEHHT BCErC OJMH I'CA H BO3paCTET A0
peauunHel 20000(1 + 0,08). O6gaa cymMMa ZeHer' B KOHIE IIdA-
TAJETHEro cpoxa Oyzer paBHA:

20000 (1 +0,08)° + 20 000(1 +0,08)* + 20000 (1 +0,08)* +

6
+20000 (1 +0,08)% +20 (1 + 0,08) = 20 000 “’3838‘ 11*08 =12671,55.
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INeMeHTbl KOMOMHATOPUKM
U TEeopun BepoATHOCTEeNn

C—-72

Bapuanm 1

1. N 025 3——0%2= 22221 —231 2 N 040 3—-—0322
_32-31.30.29 _ _s _10.9.8.7.6 _
= SEES S =85960. 3. N=CY, 34 252,

4. N=A2,=70-69.68=328440, 5 N=A8=9.8-7-6-5-4=
—=60480. 6. N=C};=455. 7. a) N=121; 6) N=94!; B) N=9!.
8. a) N=P(8!); 6) N=P(@8!); B N=2-P(8!); r) N=P({7).

9. a) x=15; 6) x=10.

Bapuaum 2

1. N=2-51=240. 2. N=4-41=-96. 3. N=C8; a) N=0C3.Cl;
6) N=C3}-C2,. 4. N=30-29. c 5. N=45-C2,-C,.
6. N=C3-CL,-C2. 7. N=C3,-C}~ c, .C2. 8. x=12. 9. x=09.

C—-73

Bapuanm 1

1. N=C3, ,=C3=816. 2. N=CEC2C2C2=2520.
3. N=C%,C%, =567210. 4. N=7-5.3-Ch,_,s—29050.
5. N=2(12D)2. 6. A3;-C2,.

7. N=C2C2 = ”(n—l)m(m"”. 8. N=-24
4 (81

Bapuanm 2
1. C,-Ci=15400. 2. C2-n. 3. A%, =870. 4. N=P,—P,=18.

5 N=12-P,=288. 6. C1+C2+CE+CE4+C3=31. 7. a) N;
6) N=P, ,=(m-1). 8. N=121-4!,

C-74
Bapuanm 1

1. P(A)—_— P(B)——ﬁ
6
2. P(A)—f 8Cks

Cho
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3.
4.
5.
6
7.

P{A)=0,7+0,85-0,7-0,85=0,955.
P=(1-0,31)(1-0,27)=0,5037,

. Pa)=25.24_20

30 20 29°

P(A)=C3(0,4)*(1-0,4)+C%(0,4)*(1-0,4)°=
=0,1536+0,0256=0,1792.

Bapuaum 2

1.

NS Ak b

PA)= éf’g - %; P(B)-—-%.

105
Cy3C7
15 °
42

P(A)=0,3+0,5=0,8.
P(A)= (1 021)(1 0,18)=0,6478.

P(A)=

P(a)- 14 ﬁ~03
20 19 _ 19 _
P(A)_4o 30 78 0,24

P(A)=C3(0,5)% 0,5 + C4(0,5)* = 0,44.

C-75
Bapuaum 1
1. a) P(A)=-=— PA( )-1—9

6) P(AHB) P(A)P (B)—w-i=~1—‘—1~.

A 19 95
2. p= 85 099
C4

3. Ilycrw COﬁ]’:nITHe A: «cxema paboraeT McUpaBHO»; A;: «IEpBBIHA

6ok paboraer HCOpaBHO»; A, «BTOpoi 60K pafoTaeT HMCIPARB-
HO». COOBITHE A HACTYIAET JAHINDL TOIAA, KOTHA HACTYIAKOT CO-
ObiTna A, u A;. B cuny HesaBucmMocTu cobrITHHE A; n A, UMe-
eMm: P(A)=P{A;NA)=P(A,)) P(A,)=P2

IlycTe coGBITHEe A: «lLielIk NOPAXKAETCsa NEPBEIM CTPEJIKOMS»:

B: «ueasn nopaxcaerca BTOPLIM crpeakoMm»; P{4)=0,6, P(B)=0,3.
H3 mesaBrncumMocTH cobpituii A m B cnexpyver:

P(ANB)=P(A)-P(B)=0,6.-0,3=0,18;
P(AUB)=P(A)+P(B)—P(ANB)=0,6+0,3-0,18=0,72.

1Iposepum parencrero P(AN B)=P(A) - P(B). Cpear nepebix 100
HarypalxbHEIX dYpcen 50 umcen deTERIX, 20 YHCeNd AeJIHTCH
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Ha 9 H 10 gypcea geantcst Ha 10. Iloaromy P(A)=ﬂ=l-

1 100 2°
P(B)= m = -g; P(AnB)= 1—00 =0,1. Orcwaa cregyer, UYTO
P(A)- P(B)—~ —, P(ANB)= 0 CobpiTuss A 1 B HezaBHCHMEI,

Bapuanm 2

1. CobriTHe A: «IepBHIH COHOPTCMEH — IIE€PBOPASDAXHEHK»;
cobnitrie B: «BTOpPOW CHOPTCMEH — uepnopaspfmnnx»;

P(A)= 13 Pa(B)=
PANB)= P(A)PA(B)ﬂ-ﬁ; 16 =0,38.

2. Hycre cobritie B: «mepBLIM BRIHYT Gennlil map»; C: ¢BTOPBIM
BRIHYT Dejblil miap»;

P(B)=T Ps(C)=— ; A=BnC;

b 1’
P(A)=P(BHC)=P(B)PB(C)= a_,_a-1
at+b a+b-1
3. Ilyere cobeiTme A: ecrcTeMa pafoTaeT MCIPABHO®; Ay <IIEpPBBHIH
0ok paGoTaeT HCOPaBHO»; A,: «BTOpoH 00K paboraeTr Hempas-
HOo». CHCTeMa BHRIHZET H3 CTPOS JHUINB TOTAA, KOTAA BRIUAVT H3
crpos Bee Gimoku. Iloaromy

A=A;NAy, P(A)=P(A;) P(A;)=(1-P)(1-P)=(1-P).

Orcropa P(A)=1-P(A)=1—-(1-P)*=2P - P2,

4. Ilyctes cobbiTHEe A: «IepBHI CTPEIOK INOPA3KI HElh»; COOLITHe
B: «BTOpPOH cTpesioK mopasmi ueib». 1o ycaoBmuio P(A)=0,4,
P(B)=0,5, tornza P(AUB)=P{(A)+P(B)-P(ANB)=0,4+4+0,5-
-0,4-0,5=0,7.

5. Cpenu oepsreix 90 gwmcen 45 verHBIX, 12 uncen jgeauTcda Ha 7 M
6 uucen ,II;GJIHTCH Ha 14. HpOBepHM pPABEHCTBA

45
P@)= g5 = “*‘Wo‘ 250 PANB)= 15
1.3 _ -6 _3

Orcropa P(A) P(B)—z o8 50 ; P(ANnB) 100 5|),T e.

P(A)-P(B)=P(ANn B). 3Tto paBeHCTBO IIOKA3BIBAET, YTO COOHI-
™TmA A 1 B HezaBHCHMEI.

C-76
Bapuanm 1
1. P(AFEE: P(B)_ . P(B)<P(A).
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. P(A)=~§~———%; P(B)-_-l‘l_e%; P(B)> P(A).

36 36
5 12
Pa)= 8518 02, 4. P(4)= CLC"SE.
CT C5
24 1000

. P(A)= C”’" 6. P(A)=

120 Aw

. a) P(A)=Clpg®=4-0,8.(1-0,8)*=0,0256;

6) P(B)=Cip2q®=6-(0,8)%(0,2)>~0,1536.

Bapuanm 2

1. P(A)=—5—— . P(B)— % - -é- P(B)<P(4).
_5 . =5, =
2. P(A)_-%_.. 2 P(B)=2; P(4) -P(B).
2 cicl

3. P(4)= C“*‘C . 4. P(A)=—2,

620 C3o
5. P(A)=—2. 6, pa)=-L .

Cso Ay

7. a) P(A)=C}, (0,1)2-(0,9)8~0,1937;

6) P(B)=Ct,-(0,1)*(1-0,1)~0,1116.

C--77

Bapuanm 1

11

1. PA)-4.

2. Tlycts A u B — coOBITHS «IIpH 3aJIle Heldb IopadieHa COOTBET-
CTBEHHO II€PBBIM HJHM BTODHRIM OpyAmneM». OUeBHIHO, ITO Pe3yib-
TAThl BBICTDENOB HE SaBMCAT JAPYT OT JAPYyra H IIO3TOMY
P(AUB)=p(A)+p(B)~p(A)-p(B)=0,85+0,95-0,85.0,95=
=0,9925.

OrseT: 0,9925.
Cis (335015
3. a) P(A)— :6) P(B)y= —2—=
%o %
4. a) P(A)=CiP(1-P)2=C2%(0,8)!(0,2)%~0,245.
CS C4
5. a) P(A)= 1715,
) P(A) ciZ
6. Ilo ycaoBmro 3agauyu p=0,2, g=1-p=0,8. Torna p(4)=C%(0,2)? X

x(0,8)°=0,275.0rBeT: p(A)=C%(0,2)2(0,8)°=0,275.
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Bapuanm 2

1.

ITo vciaosuio zagadum P = % Torga P=C} (%)4 : (%)2= 0,008.

OrseT: p=0,008. 3amerum, YT0O HCKOMAasa BEPOATHOCTL HEBE-
JINKA: IPAaBHABLHBIN OTBET Ha 4 3azxaun OyAeT NPUXOJUTRCA 8 pas
Ha 1000 Takux OTBeTOB.

IIveTs cobuITHE A: «/ieTaab OTANYHOIO KadecTBar»; coObITHE B.
«IeTalk «JKCcTpas. KoiamdecTBo geranded OTJIHYHOrO KadveCTBa

n1=%%ﬂ=7200 wmTyk. KoamdecTBo peTasleil «3JKcTpas
_ 7200-3 _ _ 7200 _ _ 216
Ny = 100 216. p(A) 16000 0,72, p(BlA) 7500 "

. _ _ 2186 - 216 _
PAnNB)=p(A) - p(BlA)=0,72 7900 = 10000 0,0216.
OrserT: p=0,0216.

HenpaBupIMM MOTYT OCTATHCSA HJIH OXHA, HJIHM ABe jgdaMminbl. Me-
moab3ya dopmyany Bepryanan npun p=0,3, ¢g=1-p=0,7 u Teopemy
caomeHnd, moaydaem: p=C}(0,3)1(0,7)! +C%(0,3)2(0,7)°=0,51.

ITo ycaoBuio p=0,25, g=1-p=0,75; p(B)=C2(0,25)*(0,75)" 2=
=0,31. IlonydeEHBIH pPEe3VIALBTAT 0O3HAYAET, YTO B CpPEeAHEM U3
100 xpegrToB 30—31 kpeanuT B 6aHK BO3BpamieH He 6yxaer.
OrseT: (0,31.
MecTa 3a croaom nmpormymepyem guesaamMu oT 1 zo 10. CHauasa
HIPOKH KOMAaHZBI A caZfATCs Ha MeCTa ¢ HEYETHBIMH HOMEPaMH.
Idro MmoxHO cxenartk 5! comocobamu. Ha ¢BoDogHBIE MecTa ¢ 4er-
HBIMH HOMepaMu mocazuM 5! cmocofaMu HrpoOKOB KOMAaHABI B.
Hrpoxkos xomaanx A u B moxHO nomenars mectamu. llodydaem
2(5!¥ cuocobop. CTOAPKMMH CrHoco6aMH MOMKHO DACCafUTh M-
POKOB 0benmx KOMAaHJ TaK, UTOORI MIPOKH DPAa3HEIX KOMAaHJ He
cuaean pagoMm. Eciom paccaXuBaTbca B JHODOM MoOpALKe, TO THC-
JIO BOBMOMKHBIX crocoboB paBHO 101,

_2.6Y _ 1
Orcrona p= 01 126
1
126 °
IIo ycnosmw p=0,7, g=1-p=0,3. Ilosromy p(A)=Cipiq+
+C3p3¢" = 0,784,

OrseT: p~0,784.

Orepemr:



KOHTPOJIbHbIE PABOTbI

K—1
Bapuanm 1

3. 6) xe(—oo0; 2)U[3; +00).
4. a) E(y)={-1; 4]
0) E(y)=(~oc0; —6]U[0; + o0). Bnauernst m u M He cyiiecTByeT.

Bapuanm 2
3. 6) xc(—o0; 3)U[4; + o0).

4 @) E@=|-2; $im=-1; M=3;

2’ 27/ 2 2
) E(y)=(—0c0; —6]U[2; +00). Buavernit m u M He cyijecTBYeT.
K—2
Bapuanm 1

1. 2=-125. 2. p>-10. 8. a) ke(—oco; 2)U(8; +x); 6) k=2; k=8;
B) ke(2; 8). 4. y=3x2-18x+ 24.

Bapuanm 2

1. £=90. 2. p<—-9. 3. a) ke(—o0; 2)U(10; +0); 6) k=2; k=10;
B) ke(2; 0). 4. y=—x2—8x—12.

K—3

Bapuanm 1

2. x2-48x-50,375=0. 3.pe(——%; +oo). 4. p=——2; M~-14.
5 p=2; g=1.

Bapuanm 2

2. x2-216x+3=0. 3. pe(—o; 2). 4. p=-2; m=10. 5. p=-2;
qg=-1.

K—4
Bapuanm 1

53
1. 8. 2. a?.

4 4,
3 (x—3W{V1+2x-V5-3x)(V1+2x+V5-3x)
) x4 )
4%, Puc, 17.
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Bapuanm 2
i1

1. 30. 2. b2,

. (V6 + 8+ V37-1)(V5x+8+V3x-1)
. 5 .
4*. Puc. 18.

K-—5

Bapuanm 1

1. a=1, b=-2. 2 x=2. 8. x;,= 22133,

4* Ilpn a >3 x1=2+—%, y1=1—-—§; Xy=6-a, yy=a-3; npu a<3 2.

x3=—8; x,=—1.

Bapuanm 2
1. x=-2.
[y [y
2. xl=%g—; Xy = 7_;'69 .3.a=-17, b=-5.
4* Tlpn a<-13;

npu a>-—1 {(a.-;l; agz); (-a-1; —a—2)}.

K—6
Bapuanm 1

= Ha _ A= I [~ ’
1. (_OO; “3“2\’17)u(‘3‘2”3; 3?13)U( 34VIT, +OO)_

2. xe[-5; —V2]ul-1; 1JU[V2; 9]. 3. Pre. 19.
4% g {—o0; QOYU[Z2; + o0).




Bapuaum 2

. ,—5—vﬁ) (ﬁ5—3v’5", ~5+3\=”5_) (—5+vﬁ. )
1. ( 00} 3 U 5 ; 5 U 3 ; +00].

2. xe(~o0; ~TJU[-3; —2]U[-V8; V3]U[2; +00). 3. Puc. 20.
4*. a<-3, a>1.

K-—-7
Bapuarnm 1
_32
1. x= a7
2. x<-2.
__ 159, 1
3. x;= gg 3 ¥2= -

4*. IIpn a<1@; npu az1 x=—(a+1).
Bapuanm 2

=1
1. x~—4.

2. (—o0; —V5].
3. x=1.

4*, IIpn a <2 neficTBUTEJLHBIX KOpDHei HeT; npm a=2 x=-3; npu
a>2 x=—-1-a, x=1-2aq.

K—8
Bapuarnm 1

2. a,=5, d=4. 3. q=%2.

Bapuanm 2
3
1. a,=6, d=8. 2. q=3’~3-.

K-—9
Bapuanm 1

1. p(A)=C2 (%_)2(1-1)7::0,3.
2. p(A)= Ciﬁfg.
24

3. p(4)=C4$(0,1)*(1-0,1)*=0,11.
92




4. llepBr# UTPOK NPOUIBOABHBIM ODpPa30M BRIOHPaeT 7 HIPANBHBIX

xocrelt u3 28 um mmeer CJy cmoco6os BuiGopa. Bropoit urpok
BEiDHpaeT 7 MrpanbHbBIX KocTeHd ma ocraBmmuxcst 21 =28 - 7. 31o
penaerca C), cmocofamu BEiGOpa. TperTHit Mrpox BrIGHpaer 7
HIPANBHEBEIX KOCTel m3 ocrapimuxca 14 =21-7 kocreil m mMeer
C{, ecmoco6os BEIGOpa. ¥ TeTBEPTOTO MIPOKA BHIGOpA HET: OH
BpIOupaer 7 HIPANIBbHBIX KOCTEH H3 OCTABIOIHXCA 7 H HMeeT
eAMHCTBEHHBIN BEIGOD: CF=1.

I[Io nmpaBmiay yMHOMXEHHA HMeeM ng . Cgl . Cﬁ .(377 = ___2313!7' %
21! 14! _ 28! LR
1471 7.7 (7!)4 )
OrBerT: 28!4 .
()
8! - 5! =40 200.

OrseT: 40200.
N =C%,C3=34650,
OrBeT: 34650.

Bapuanm 2

1.

2.

3.

2.08. ¢,

1
plA)= ——Z = — |
o5, B
1 1)
p(A)= c7 g)( g) 0,04.
1 1 1 2m

32 31 " 30 29 28 g9

[Ipou3BOABHBIM CIIOCOOOM BEIGHpaeM 7 IMIAXMATHCTOR H3 21. ITO
MoKHO ciaermaTe Cl, cmocobamu. Brifepem 7 miaxMaTHCTOR M3
ocrapmuxesa 21-7=16 maxmarucror. dto MoKHO cgenars Cf,
cuocobamu. Harkonel], spbupaeM 7 maxMaTHCTOB U3 OCTABIIHX-
ca 7. DTo MOMKHO CHEJATH eIHHCTBEHHBIM cOocobom Cl=1.

21 14t 4 21
14. 70 77! (73 ’

Moayuaem Ci,- C],-Ci=

211

(7!):_-: '

NByx sKeHIIHH MOKHO BHIOpaTh C; cmocobamu. ITocae 3TOro Ha-
70 BHIGpaTH 4 My’X4YHH. 9TO MOMKHO cjaenaTs C7 cmocobamu. Ilo
NpaBHAY MponsBenennd umeem C; - C1 cnocobos. Ecan ppibupats
TPexX JKEeHIHH, TO HAA0 BHIGpaTh 6 —3 =3 MyXumH. 3TO MOXHO
crenats Ci-C? cnocobamu. Ecam ke BHIOMpATs 4 MeHIHH, TO
noayunm C§-C? cmnocobos. Ilo mpaBHAy CcyMMH TOJyYaeM
C5C% + C3CE + C{C5 =371 cnocob.

OrseT: 371 cuocob.

OrBeET:
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6. IOHOmMA BRIGUpaeT M3 5 Mect paborTel. ITO BO3ZMOYKHO CAEIATH
5% cnocobamu. Kamzaa AeBymka BeOGmpaeT us 6 MecT paGoTH.
JT10 BO3MOMKHO cAeaaTh 62 cmocobamu. Ilo nmpasuny mpowmsBeje-
uua umeeMm 5%-6%=4500 cnocoGos.

OreeT: 4500 conocoboB.

K—10

Bapuanm 1

3. N=10lL 5. A%. 6. N=50-49-C%. 7. N=C5,C3s0.5.
Bapuanm 2

3. N=C3CiCiCly_15. 4. N=2C%=97240. 5. 2CiC%, ,~2772~11088.
6. N—41=24. 7. N=CiCL
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