AHHOTaUHs NPOrpaMMBblI

JlanHast mporpamMma Kypca CBOUM COAEpKaHUeM MOXET MpHUBJIeYb BHUMaHUe
yuanmmxesd 10 ximaccoB. B onMHHaguarom Kkjacce  ydaliudecs HauMHAIOT
YyBCTBOBaTh TPEBOKHOCTb Ilepe]] dK3aMEHaMH, IbITAl0TCA KakK-TO FOTOBUTHCS K
HUM, HO CaMOCTOSITeIbHO NOBTOPATh W CHUCTEMAaTU3UPOBaTh BECh MaTepual,
NPOHJEHHBIN 3a MOCNeIHUe oAbl O0yUYeHUs, He KaXXA0MYy JAECATUKIACCHUKY MOJ
cuiny. Ha 3aHsATHSX 3TOro Kypca eCTh BOBMOXHOCTh YCTPaHUTh MPoOebl yueHHuKa
0 TEM WJIM WMHBIM TeMaM. Y4eHUK OoJjiee OCO3HAaHHO MOAXOIUT K Marepuany,
KOTOpPBIN U3ydalics B IpeIblAyIInX Kilaccax, T.K. y Hero y»xe 6ojee O0NbIION ONbIT
u Ooraue Oarak 3HAHWI. YUWTeNb MOMOTaeT BBIBUTH cllabble MecTa y4YeHHKa,
OKa3plBaeT IOMOLIb IMPU CHUCTEMaTH3alMU MaTrepuajna, TOTOBUT MPABUIBHO
oopMIIATh PK3aMEeHAMOHHYI0 paboTy. CTOUT OTMETHTbH, YTO HABBIKH PEIICHUs
MaTeMaTHYeCKMX 3a/Jad  COBEpIIEHHO HEOOXOAWMBI  BCSKOMY  YUYEHUKY,
KellarolleMy XOpOIlO MOJArOTOBUTBCS M YCIELIHO cAaTh 3K3aMeHbl Mo ajiredpe.
AkTyanbHOCTh. [IMCEMEHHBIN 3K3aMeH 10 MaTeMaTUKe 3a KypC OCHOBHOM ILIKOJIBI
ABNIeTCS 00s3aTeNIbHBIM JJisi BbINYCKHUKOB 11-x kiaccoB. C yderom uenei
oOydeHHsT B OCHOBHOH IIIKOJIE KOHTPOJIbHO-U3MepuTeNbHble Marepuanbl EID
NpOBepSIOT CHOPMUPOBAHHOCTh KOMILIEKCAa 3HAaHWW, YMEHUH, HaBBIKOB, IIO
npeaMeTy, ¢ aHaJli30M U IPUMEHEHUEeM SMIHMpUYecKUX 3HaHui. B ycneuHoii
cnaue EI'D 3anHTEepecoBaHbl He TOJBKO BBIIYCKHUKH, UX POAUTENH, LIKOJA, HO U
obmecTBo. Tak Kak HaCKOJIBKO OyIyT KOMIIETEHTHBI B MaTeMaTHKEe BBITYCKHUKU
ceroiHs, Takoe M OyneT pa3BUTHe oOllecTBa 3aBTpa. lema (haKyJIbTaTUBHOIO
Kypca «JlonogHuTeNnbHbIE TJIaBbl MAaTEMATUKW» aKTyalbHa, TaK Kak CIIOCOOCTBYET
HE TOJBKO JIMKBUAALMMU NpoOesioB 3HAaHUM 1O MareMaTuke, HO U
CTPYKTYPUPOBaHHOMY [OBTOPEHHUIO BCEX pa3lelloB M, COOTBETCTBEHHO,
ycnemHoMmy mnpoxoxkaeHuto EID. CrpykTypa »K3aMeHAIlMOHHOW paboThl |
OpraHM3alus IpoBeJeHMs dK3aMeHa IpeaIoiaraloT, YTO MOArOTOBKA K dK3aMeHY
JOJbKHA OBITH APYroil: yuyaluiicsi JOJKeH He TOJIBKO 3HATh U yMeTb, HO U OBIThH

I'OTOBBIM IICHUXOJIOTHYCCKH.



IlosicHMTEIbHAA 3aUCKA.

B mkone s 3aHATHA MO MaTeMaThKe MpeJjlaratorcs HeOoJbline
(dbparMeHTbl pa3UYHBIX T€M, pacCUMTaHHble HA OAWH WJIM HECKOJBKO YPOKOB.
OBnajzieHue ke MpakTUUYecKu JI000i coBpeMeHHOU npodeccueit TpedyeT Tex wiu
WHBIX 3HAaHUUW UMEHHO Mo MaTtemartuke. Kpome Toro, 4toObl MOATOTOBUTCS K
UTOTOBOM aTTecTauud HEeoOXOAMMO YIENUTh JOCTATOYHO MHOTO BpeMEeHHU

PCIICHUIO 3aﬂaHHfI.

I[OHOJ'IHI/ITeJ'IBHBIe 3aHATHUA TIO3BOJEIIOT  ydallUMCs erIY6J'IHTB 3HaHU,
HpI/IO6p€TaTB YMCHHUA pelIaTb pa3H006p8.3HI>IC 3aJa4H. Ka>1<z[0e 3aHATHC, a TaKXKC
BC€ OHM B ILECJIOM HaAIIPaBJICHBI Ha TO, YTOOBI Pa3BUTh HMHTECPEC IIKOJIBHHUKOB K
npeaMeTy, IO3HAKOMHUTb HWX C€ HOBBIMU HACIMU HW METOAAMH, PACHIUPUTDH

npeacTaBJICHUC 00 N3y49ac€MOM B OCHOBHOM KYpcCe€.

DTOT Kypc mOpemjiaraeT yd4alllUMCSl 3HAaKOMCTBO C MaTeMaTHKON Kak ¢
OOIIeKyIbTYPHOU IIEHHOCTHIO, BBIPAOOTKOM TNOHUMAHUSI HUMH TOrO, YTO
MaTeMaThKa SIBJISIETCS] MHCTPYMEHTOM IIO3HAHUsI OKPYXKAKOLIEro MUpa U caMoro

ce0s.

Ecnm B m3ydeHun mpeaMeToB eCTECTBEHHOHAYYHOTO IMKJIA OYeHb BXKHOE
MECTO 3aHMMaeT »JSKCIepUMEHT, M HWMEHHO B IIpollecce OKCIepuMeHTa W
oOCYXXJIeHUSI ero OpraHu3alid W pPe3yJbTaToB (OPMHUPYIOTCS U DPa3BUBAIOTCS
WHTEpEeChl Y4YeHWKa K JaHHOMY IIpeJAMeTy, TO B MaTeMaTHKe JKBHBAJICHTOM
DKCIIEpUMEHTa SIBIISIETCS pelleHrne 3anad. Takum o0pa3oM, JaHHBIA Kypc
npejHa3HaueH s paciidpeHusi 0a3zoBoro kypca anredpsl. OH mnpoOyxkiaaet
WCCJIeIOBATeNIbCKUI MHTEpeC K BOMPOCaM, Pa3BHBAET JIOTMYECKOE MBIIUICHHE, a

TAKKE IIOMOTacT ydalluMCsA MMOATIOTOBUTBCA K HUTOTOBOM arTeCTaluu.

ueJ'II/I Kypca:

e Ha ocHoBe koppekuuu 0a30BbIX MaTeMaTHUYECKHUX 3HAHUM ydaliuxcs 3a
Kypc 5 — 10 xiaccoB COBEpLIEHCTBOBaTh MAaTEMaTUYECKYIO KYJIbTYpy H

TBOpUECKHe crocoOHOCTU yuaiuxcs. Paciivpenue u yriyOneHvde 3HaHUM,



IIOJIyYEHHBIX MPA U3YYEHHH Kypca MaTeMaTWKH, pa3BUTHE yMEHUU
IIPUMEHSTD 3TH 3HAHUS Ha IIPAKTUKE.

e 3akpelieHUue TeOPEeTHUYECKUX 3HAHUM; pa3BUTHE NPAKTUYECKUX HABBIKOB U
yMeHui. VYMeHHe MpPUMEHATh IIOJyYeHHbIE HAaBBIKM IIPU PELICHUHU
HECTAaHNAPTHBIX 3a4a4 B JpPYIUX JOUCLUIUIMHAX, pa3BUTUE YMEHUU
NPUMEHSATH 3TH 3HAHUS Ha [TPaKTHKE.

o Coznmanue ycnoBuil s (GOpMHpPOBAaHUS M pa3BUTHA Y OOydaromuxcs
HaBBIKOB AaHAM3a M CHCTeMaTU3aluy IIOJYyYEeHHBIX paHee 3HaHW;

MOITOTOBKA K UTOTOBOM aTtecTaruu B hopme EI'D

3amaun:

o Peammsanus VH/IMBH Ly alTA3aIAN o0yueHwus; yIIOBJIIETBOPCHHE
o00pazoBaTeNbHbIX MOTPEOHOCTEH MIKOJIBHUKOB IO MaTeMaTHKE.

o BrisBrneHue u pa3BuTHe UX MaTeMaTHYECKUX CITIOCOOHOCTEH.

o OO0ecneuenre ycBoeHHsI OOydYarolUMUCS HambOojee OOIMX NPUEMOB U
CIOCOOOB pelleHus 3a/1ad.

o Pa3BuTne yMeHUl camMOCTOSITENbHO aHAJM3UPOBAaTh M pellaTh 3aJadd 110
00pa3ily ¥ B HE3HAKOMOM CUTYyalluH;

o MHccnemoBate  pasHoOOpaszwe 3alaHWil, BCTpEYaOIIUXCS Ha DJK3aMeHe

06a30BOro ypOBHS.

o CdopmupoBarh y ydamuxcsi yMEHHe pelmarh  JIOTUYeCKHWe 3ajadw,

CBOJAIIMNXCA K UCCIIEA0OBAHNIO ITIPU3HAKOB I€JIMMOCTH;

[Ipy mnpoBeneHHM 3aHATUN HEOOXOAUMO YUYUTHIBATh WHIAUBUIYaJIbHbBIE
0COOEHHOCTH ydamuxcs. Bemyinee MecTo cienyeT OTBECTH METOJaM MOMCKOBOTO
U HCCNe[OBATEeNIbCKOTO  XapakTepa, CTHUMYJUPYIOIIMM  [O3HaBaTeJbHYIO
AKTUBHOCTH IIKOJIBHUKOB. 3HAUUTENbHON JOJIKHA OBITH JOJS CaMOCTOSITEIbHON
pabotel yuammxcs. [lpu 3ToM rnaBHas GyHKOUS Y4UTens — JHAEPCTBO,
OCHOBaHHO€ Ha COBMECTHOM JIeSITeIbHOCTH, HallpaBJeHHOe Ha TOCTHKeHue o01en
oOpazoBarenbHOM 1enu. HeoOxomumo mpeaycMOTpeTb H3ydeHUE HOBOTO

MaTepHajla KakK B KOJUNICKTUBHBIX, TAK 1 B MHAUBUAYaJIbHO-T'PYIIIIOBBIX (bopMax.



[Iporpamma Kypca mpegycMaTpuBaeT IIHPOKHE BO3MOXKHOCTH IS
¢ epeHIMPOBAaHHOTO OOYYEHUsS] IIKOJBHUKOB IYyT€M HCIOJIb30BaHUS 3a/ad

Pa3HOr0 YPOBHS CI0KHOCTH.

B 3aBucumocTH OT Bexaylled OMIAKTAYECKOW IeIW U COJEpPIKaHUS

Matepualia 3aHITUSl MpeajiaraeTcsd NPOBOAUTH B ¢opme JeKIuu, CceMHuHapa,

KOHCYJIbTallUH, [IPAKTUKyMa, 3a4eTa. Haunbonee IIPEAIIOYTUTEIBHBI
MeTO/bl 00BSICHUTENIbHO-UILTIOCTPATUBHBIH, npobsieMHO- ITOMCKOBBII 51
UCCIIEIOBATEIIbCKUH, CTUMYJIUPYIOLINE ITI0O3HABATEJIbHYIO aKTUBHOCTH

CaMOCTOSITENIbHYIO pabOTy y4alluxcsl.

IIporpamma paccuutana Ha yyamuxcs 10 kmacca, oOliee KOJIWYECTBO
gacoB 34, u3 pacuera | yac B Hegemo. KonudectBo obydaromuxcsi B rpyrmme 27

YCJIOBECK.

[IpyHIIMTIHATEHEIM ~ TIOJIOKEHHWEM  OpTaHM3allid  JIOTIOJHUTEIHLHOTO
MaTeMaTHYeCKOro  oOpa3oBaHMsl  CTAaHOBUTCS  WHAMBHIyaJbHOE  pa3BUTHE
o0yyaroIMxcsi ¢ y4eTOM HUX CIOCOOHOCTed W Bo3MOkHOCTeill. C 3TOH 1enbto

COZep)KaHUe IIPOrpaMMBbl BKIIFOYAET:
- TEOpETUYECKUI MaTepuail, 00s3aTeNbHbINA sl YCBOCHHS;

- JIOTIOJIHUTEJIBHBIA TEOPEeTUYeCKUd MarepHual, IO3BOJSIIONINIA 00ecnednThb

pa3BuBarolliee 00yueHue;

- cUCTeMa TEeKCTOBBIX, TBOPUYECKHX 3a/la4y W MCCIEIOBATEIbCKUX 3aJaHul IJIs

WHIUBUyalIbHON paboThl, TBOPUECKHE MTPOSKTHI.

- HCTOpHUYECKHUE MaTceprajibl, CBA3aHHBLIC C HNIYUYCHUCM 06H_IeI(yJ'IBTypHOFO

HacJieaus;
- MaTepua AJis aTTecTaluy 00y4aroIuxcs;

TeMbl mporpamMmsbl HE3aBUCUMBI IPYT OT Apyra U MOTYT U3y4aThCs B JIHOOOM

pa3yMHOM MOpsiJiKe; 00beM MaTepualia B KaKI0W U3 HUX JOMYCKaeT yMEeHbIIIeHHEe



Wik yBenndeHue. M3ydaroTcsi cTapToBble BO3MOKHOCTH W JWHAMUKa Pa3BUTHS
pebeHka B oOpasoBaTenbHOM mpoliecce. [IpemycmarpuBaercsi o00s3aTenbHOE

IMPpOBCACHUC 3aHATUM 110 TEXHUKE 0€30IMacHOCTH Ha pa60qu MCECTC.

OcHoBHbIe (OPMBI OpraHu3aldd y4eOHBIX 3aHSATUH: JIEKIHH, CeMUHapBHI,
uccienoBaTelbckue padoThl.

@®opMBI UTOTOBOr0 KOHTPOJIS: 3a4eTHas paboTa

Osicudaemoie pe3yibmamol:

N3ydenune naHHOTO Kypca JaeT yqalumcs: BO3MOXKHOCTB!

- IOBTOPUTH M CHUCTEMATHU3UPOBATH pPAHEC I/I3Y‘-ICHHI>Iﬁ MaTepuall IMKOJBbHOI'O

Kypca MaTeMaTHUKH;
- OCBOUTbH OCHOBHbIE NIPUEMBI pellIeHus 3a1a4;

- OBJIaACTb HABBIKAMHU TIIOCTPOCHHUSA M aHaJIn3a IpeAriojiaracMoro peucHuA

MOCTaBJICHHOM 3aJa4uu,
- OBJIaACTH U ITOJB30BATHCA Ha IIPAKTHKE TEXHUKOM caadyu TECTa,

- ITO3HAKOMUTLCA U UCIIOJIB30BaTh Ha IMMPAKTUKE HECTAHAAPTHBIC METO/Ibl PEIICHNA

3aj1a4;

- TIOBBICUTH YPOBEHb CBOE€M MATEMAaTUYECKOUN KYJIbTYPbl, TBOPYECKOTO Pa3BUTH,

M03HaBaTEIbHOU AKTUBHOCTH,

- IIO3HAKOMHUTBCA C BO3MOXHOCTAMU HCIIOJIB30BaAHUA J3JICKTPOHHBIX CPEACTB
O6y‘-IeHI/Iﬂ, B TOM 4YHUCJIC I/IHTepHeT-pecprOB, B XO0J€ TIIOAT'OTOBKH K HWTOrOBOM

arrectaruu B hopme EI'D.
Buvipaoomarom ymenusa:

e CaMOKOHTpPOJIb BPEMEHHU BBIIIOJIHEHUS 3aJaHUM;
o OlLIEHKA OOBEKTUBHOM U CyOBEKTUBHOM TPYIHOCTH 3a/laHui U,
COOTBETCTBEHHO, pa3yMHBII BBIOOp 3TUX 3aaHUM;

e JIPUKHAKA I'PAHUIL] PE3YIJIBTATOB;



e IpUEM «CHUPAIBHOIO JBUKEHUsD (IO TECTY)



COAEPKXAHUE KYPCA
BBoaHoe 3aHATHE.
CtpykTypa u coaepxkanue kumoB EI'D mo maremaruke.

Hcnonb3oBanue npHOOpeTEeHHbIX 3HAHHN H YMEHHH B INPAKTH4YECKOH

ACHATCJIBbHOCTH U HOBCEHHEBHOﬁ JKHU3HH.

AHallu3 peanbHBIX YWCIOBBIX JNaHHBIX. (OcyllecTBIeHUE MNPAKTUYECKUX
pacdeToB 1o popmynaM. KMcnonb3oBaHre OIEHKH U MPUKHUIKH MPU MPAKTHYECKUX
pacuerax. HccnenoBaHue ¢ TIOMOIIBIO (YHKIHWA  Pa3IMYHBIX  peabHBIX
3aBUCUMOCTEH My BeIMYMHAMH M MHTEpIIpeTalus ux rpadukos. M3BneueHne
uH(pOopMaIuy, MpeACTaBIeHHONW B Ta0IuIaX, Ha JuarpaMMax, rpadukax. Pemenne

MPUKJIAJHBIX 3a/1a4.
3aga4u HA NPOLEHTHI.

3amauu, peuaembple apupMeTHUYECKUM crocoboM. 3amadyr, B KOTOPBIX
U3BECTHO, CKOJIbKO MPOLIEHTOB OJIHO YHUCJIO COCTaByseT OT JAPYroro. 3agayu, B
KOTOPBIX H3BECTHO, Ha CKOJBKO MPOLEHTOB OJHO YMCJO OoJiblile (MU MEHbIIIE)
npyroro. [lpolnieHTHbIE BBIYUCIEHHMS B JKM3HEHHBIX CHUTyalusxX (pacmpojaxa,

Tapudsl, Tpadbl, GAHKOBCKUE ONEPaINU, TOJTOCOBAHUS).

33}13HH€ Ha MMOCTPOCHHE H HCCIIEI0BaAaHHUE HpOCTeﬁIHHX MaTEMAaTHYCCKHUX

MojeJien

MogenupoBaHue pealibHbIX CUTYallUid ¢ UCIIOIb30BaHUEM CTaTUCTUYECKUX U
BEPOSITHOCTHBIX METOJIOB. PellieHne mpocTelmx KOMOMHATOPHBIX 3a/1a4 METOIOM
nepebopa. Pemenne mnpocTedmmx KOMOMHATOPHBIX 3a7ad MO KJIACCUYECKOU
¢dbopmyse. Boruucienue B MpOCTEHIINX ClIydasiX BEPOSITHOCTU COOBITHI HAa OCHOBE

moacCYCTa 4nucjia nCxXoJ0B.

Pemienne ypaBHenuni



PanmonaneHbeie ypaBHeHus. MppannoHanbHble ypaBHEHMs. YPAaBHEHHUS C

MoayseM. TpuroHoMmeTpuyecKkue ypaBHEHUS.
IlianumMeTpHyeckas 3a1a4a Ha HAXO0KAeHHE FeOMEeTPHYECKHX BeJIHYHH

MopenupoBaHue peanbHbIX CUTyallMil Ha s3bIKe reomeTpuun. MccienoBaHnue
MIOCTPOEHHBIX MOJENEeN ¢ UCIMOJIb30BaHUEM I'€OMETPUYECKUX MOHSATUNA U TEOPEM.
[IpakTuueckass 3ajada, CBA3aHHAs C HAXOXXJIEHHEM T'€OMETPUYECKHUX BEJIMYUH:
yIJOB, JUIMH, IUIOWAAENd TpPeyroJbHUKOB, YEeThIPEXYroJbHUKOB. OKpPYKHOCTb

BIIMCaHHAasA B MHOI'OYI'OJIbHUK U OITMCAHHAs OKOJIO HETO.
CTepeOMeTpnquKaﬂ 3aJavda HA HAXO0KACHHEC TCOMECTPHYECCKHUX BCJIHYIHH

CrepeomeTpuueckas 3aJiaua Ha HaXOXJeHUE JUIMH Ky0a, MpsiMOYTrOJbHOTO
napajielienunena, nUpaMuibl, Tpu3Mbl. CTepeomeTpudeckas 3ajada Ha
HaxOoXXJIeHUe YIJoB Ky0a, NpPsSMOYTOJbHOrO IMapajiesienumnea, TUpaMubl,
MPU3MBIL. CrepeoMeTpuueckas  3ajjaya Ha  HaxOXJEHHe  IUIOLIaJeH.
CrepeomeTpuueckas 3a7ada Ha HaXoXJIeHHEe 00BEeMOB Ky0a, MPSMOYTOJbHOIO

napasenenumneia, Nupamuibl, IPpU3Mbl.
HUccaenoBanue pyHkumii

3amanue Ha BBIMIOJIHEHHE AeiicTBril ¢ ¢pyHKIusAMU. VccnenoBanue GyHKIUH
C MOMOIIBIO Ppou3BOHON. HaxoxkaeHue skctpeMyma QyHKIHH, Hyllel QyHKIUH,

IIPOMEKYTKOB MOHOTOHHOCTH.
3anaHue Ha BbINOJIHEHHE BbIYHCJIEHHI U TpeoOpa3oBaHui

Yucnosele BblpaxkeHuss. CreneHb. Ilpeobpa3zoBaHue palHMOHAIBHBIX U
UppaLrOHaIbHBIX BBIPa)KeHMIA. IIpeobpazoBanue NOKa3aTelbHbIX U
jgorapupmMuueckux  BelpaxkeHud.  [IpeoOpazoBaHue  TPUTOHOMETPUUECKUX

BBIpAKEHU .

Yucaa v ux ¢cBOMCTBA



Teopus uncna. [Ipu3naku genumoctu. Ludposast 3anucs uucna.
Br100p onTHMa/IBHOrO BAPHAHTA

[Togbop koMIUIeKTa WM KOMOWHAIMM BBIOOpa BapuaHTa W3 JBYX

BO3MOKHBIX, TPE€X BO3BMOKHbBIX HJIN YCTBIPEX BO3MOKHBIX BAPpUAHTOB.



TEMATHYECKOE IINTAHUPOBAHUE

Y4eOHO-TeMaTHYECKHIl JIaH Kypca

No Tema 3aHsATHS Kou- Hara Hara
BO NnpoBe/ieHUs | MPOBeAeHUsI
Hacos nJiaH dakr

1 | BBognoe 3ansitue. CTpyKkTypa 1 1
cogepxanne KM EI'D no
MaTeMaThKe
HNcnoab3oBaHue NpuoOpeTeHHBIX 12
3HAHHWI U YMEHUH B
NPaKTHYeCKOii 1eTeJIbHOCTH U
NMOBCEAHEBHOM KU3HMU.

2 | AHanu3 peallbHbIX YHCIOBBIX 2
JAHHBIX

3 | OcyecTBiaeHre NpaKTUYECKUX 2
pacyeToB 1o hopmysam

4 | Ucnonp30BaHue OLIEHKHA U 2
MPUKUJKHU TIPY MPAKTUYECKUX
pacueTax.

5 | UccnenoBaHue ¢ IIOMOIIBIO 2
GYHKIHNA pa3TuIHBIX PeaTbHBIX
3aBUCUMOCTEHN MeXKIy BeTUUMHAMU
Y UHTEpHpeTanus ux rpaukon

6 | U3Bneuenue undopmarmu, 2
npejcTaBlieHHOW B TabiuIax, Ha
nuarpammax, rpadukax.

7 | PemueHue nmpukiagHbIX 3a1a4 2
3aga4u HA NPOLEHTHI. 8

8 | 3ajgauu, peliaemble 2
apupMEeTHIECKUM CTIOCOO0M;

9 | 3amgaun, B KOTOPBIX H3BECTHO, 2
CKOJIBKO MPOLIEHTOB OJHO YUCJIO
COCTAaBJISIET OT JPYroro;

10 | 3agaun, B KOTOPBIX U3BECTHO, Ha 2

CKOJIBKO TIPOLIEHTOB OJHO YHCIIO
OoJbIne (MM MEHbBIIe) APYToro;

11

[TpoueHTHBIE BEIYKCIICHUS B 2
YKU3HEHHBIX CUTYallUsIX




(pacnponaxa, Tapudsbl, ITpadsI,
OaHKOBCKHE OIepalyH,
TOJIOCOBAHUS ).

3anaHue HA MOCTpOeHHeE H
HCCJIeIOBaHHEe NPOCTEH X
MaTeMaTH4YeCKUX MojeJiel

12

MopennpoBaHue pealbHbIX
CUTyalluil ¢ UCTIOJIb30BAHUEM
CTATUCTUYECKUX U BEPOSTHOCTHBIX
METOJIOB

13

Pemenue npocreitmux
KOMOMHATOPHBIX 33724 METOI0M
nepebopa

14

Pemenue npocreimmx
KOMOMHATOPHBIX 3a/1a4 0
KJaccuieckor hopmylie

15

Briuncnenue B mpoctedmmx
Clly4asix BEpOSATHOCTH COOBITHI Ha
OCHOBE ITOZICYETa YK CIIA HCXOJOB.

Pemenune ypaBHeHnnii

16

PanmonanbsHble ypaBHEHUs

17

HppannoHanbHble ypaBHEHUS

18

VYpaBHeHuUs ¢ MOyJIeM

19

Tpuronomerpruueckue ypaBHEHHs

HnaﬂnmeTpnqecKaﬂ 3agavya Ha
HaXO0KIACHHE TCOMCTPHUHYICCKHUX
BCJIHYNH

N N N N N|

20

MopennpoBaHue pealbHbIX
CUTYyalluil Ha SI3bIKe TeOMeTpUn

21

HccnenoBanue nocTpoeHHBIX
MOJIeJIEl ¢ UCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHATHUMN U
TeopeM

22

HpaKTI/I‘-IeCKaﬂ 3ajJada, CBA3aHHas C
HaXOXIACHHUEM I'€COMCTPHUICCKUX
BCJINYHH

CTepeOMeTpl’lquKaﬂ 3agavdya Ha
HAX0KACHHE T€OMETPUIECCKHUX
BCJIHNYHH

23

CrepeomeTpuueckas 3aja4da Ha
HaxXOXJIeHUE JJINH




24 | CtepeomeTpHueckas 3ajadya Ha 1
Hax0JIeHUe YIJI0B

25 | CtepeomeTprueckas 3ajadya Ha 1
Hax0XJIeHUe Tuiolaaen

26 | CrepeomeTpuueckas 3ajaya Ha 1
HaxoKJIeHne 00bEMOB
HUccnenoBanue pynkumii 4

27 | 3amaHue Ha BBIIIOJIHEHUE IEUCTBUN 2
¢ OYHKIUSAMHU

28 | 3amaHue Ha BBINIOJHEHUE JEUCTBUN 2
C MPOM3BOAHBIMHU QYHKITHIA
3anaHue HA BbINOJIHEHHE 8
BbIYHCJICHHH H IpeoOpa3oBaHui

29 | YucnoBble BBIPAKEHUS 1

48 | CteneHb 1

49- | IIpeobpazoBaHue pallMOHAIbHBIX U 2

50 | uppaloHaIbHBIX BbIPAXKEHUM

51- | [Ipeobpa3zoBanHue Moka3aTeIbHBIX U 2

52 | norapudMHUYeCKUX BbhIpaKeHUN

53- | IIpeobOpazoBanue 2

54 | TpUroHOMETPUYECKUX BhIpKEHU I
Yucia 1 Ux cBoiicTBa 2

55 | Ilpu3Haku nenumocTn 1

56 | Lludposas 3anuch yncna 1
Bb160op onTHMAJILHOTO BAPUAHTA 4

57 | Iloxbop KOMILJIEKTa WIH 1
KOMOMHaIUU

58 |Bbibop  BapuaHta W3  JABYX 1
BO3MO>KHBIX

59 |Bbeibop  BapmaHTa U3  TpexX 1
BO3MO>KHBIX

60 | BeiOop BapumaHTa M3 4YeThIpex 1
BO3MOKHBIX
UccaenoBanue 3aganmii Kumos 8
EI'D

61- | Pabota Haj pelieHUsIMA KHUMOB 4

64 | EI'D-2025

62- | 3amuTa pellleHHbIX 3a1a4 4
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Bapuant Ne 1

A7 5N

1. 4 “H" "B B rpeyronbuuke ABC yron C pasen 90°, CH — BbicoTa, AB =13,
1
tgA = —.
5 Haiinqure AH.
D C
0.~
"Ir
2. 4 477 78 JlBe cTOPOHBI H300PaKEHHOTO Ha PUCYHKE NpsiMoyronbauka ABCD
A0
paBHBI 6 1 8. Jlnaronanu nepecekaroTcsi B TOUKE O Haiigure JUIUHY Pa3HOCTH BEKTOPOB u
BO
DI
i~
47 508
. | i
!
L
D 7
= ' _
R 1 O6pem mapasuienenureaa ABCDA B, ClDlpaBeH 4,5. Haiigure

00BEM TPEyToJIbHOMN MUpaMUIbI ADCB;.

4. B copeBHOBaHUU 110 OMATIIOHY YYaCTBYIOT CIIOPTCMEHBI U3 25 cTpaH, OJIHA U3 KOTOPBIX —
Poccus. Beero Ha crapt Bbiuio 60 yyacTHUKOB, U3 KOTOpbIX 6 — u3 Poccun. [lopsnok crapra
oTpesielsieTcs )KpedreM, CTapTyIOT CIIOPTCMEHBI APYT 3a Apyrom. KakoBa BEposSiTHOCTH TOTO,
YTO JECSTHIM CTapTOBaJl ciopTcMeH u3 Poccun?

S. B xapmane y Iletu 6110 2 MOHETHI 10 5 py6uieit u 4 moHets! 1o 10 pyOneit. [lets, He rsns,
NePesIoKUII KaKue-To 3 MOHETHI B ipyroii kapMaH. Haliaure BEposITHOCTB TOTO, 4TO
IATUPYOJIEBBIE MOHETHI JIEXKAT TENEPh B pa3HBbIX KapMaHaXx.

ax—7) 1
COS—— = —.
6. Haiijute KOPHU ypaBHEHHS: 3 2 B orser sanmmmTe HaHGOBIIHIT
OTpHULIATEILHBIA KOPEHD.
x(6 — x)
6 plx) = ——== 3
7. Haitmure p(x) + p(6 — ) secnu X—9 mpu X #3.

8. Ha pucynke m3o0paken rpaduk Gyakuun y = f(x). [Ipsimasi, mpoxoasinas gepe3 Hadaio

!/
KOOpJIMHAT, KacaeTcs rpaduka 3Toi GpyHKIHH B Touke ¢ abcuuccoit 8. Haiimute 1 (8).



YA

0 p————mmm—

[ o [ A S ————————

o 1

(o]
9. Ilpu Temneparype 0 Cpenbc UMeEET JITNHY lo =10y [Ipu Bo3pacTanuu TeMiepaTypsl
IIPOUCXOIUT TEIIJIOBOE PACIIUPEHUE PEIIbCa, U €r0 JUIMHA, BEIPaXKEHHAs B METPAX, MEHSETCS 110

5 & _ . —SoMmy—1
3aKOHY [(#°) =lo(1+a-t )srzle a=1,2-10 ( C) — K03 PUIHIEHT TETIIOBOTO

o]
pacumperns, [ — Temmeparypa (B rpagycax Lenscus). ITpu kaKoii TeMIepaType peibe
yanuHuTes Ha 3 MM? OTBeT BbIpasuTe B rpanycax Llenbcus.

10. IlepBBIit BeTOCUTICANCT BBIEXaJl M3 TIOCEJIKA TI0 IIIOCCE CO CKOPOCTRIO 15 km/4. Uepes vac
MocJie HEero co CKOpocThio 10 KM/4 U3 TOTO e MocesKa B TOM e HalpaBJIeHUU Bblexall BTOPOi
BEJIOCHIIC]TUCT, a eIle Yepe3 Yac Mocie 3TOro — TpeTuid. Haifmute ckopocTh TpeThero
BEJIOCHUIIEIUCTA, €CIM CHavajia OH JOTHAJl BTOPOTo, a yepe3 2 yaca 20 MUHYT I1OCJIE 3TOTO
noraan mepBoro. OTBeT gaiiTe B KM/4.

1. _ SEEEE Ha pucynke n306paxéd rpaduk GyHKIUI

fx)=>b+ log, X.Haiimure J (32) .

2 6g 43

12. Haiinute HauMmeHbIlee 3HaUeHUE (PYHKITNH y=e Ha OTpE3Ke [1 ; 3] .

sin 87tx + 1 = cos4mx + v/2cos (4nx — %) )

13. a) Pemure ypaBHEHUE



2T, \/7—2}.

0) HaiimuTe Bce KOpHU ATOTO YpaBHEHUSI, PUHA IISKAIINAE OTPE3KY

14. OcHoBanmeM npsiMoii TpeyroabHOU pu3Mbl ABCA B C| aBisieTCs: IpSIMOYTOIBHBII
TpeyroiabHuK ABC ¢ npsmbM yrioM C. I'paas ACC1A| ABIsS€TCS KBaIpaToOM.

a) Jlokaxure, uto npsimeie CA| 1 AB| neprneH UKy pHBIL.
0) Haiinure paccrostaue Mexay npsimbiMu CA; u ABy, ecmu AC = 4, BC = 7.

15. Pemurte HepaBeHCTBO:
1 2 2 1
log; — +logz (x" +3x—9) <logz (x” +3x+ — — 10).
X X

16. AHTOH B3sJ1 KpeUT B OaHKe Ha CpoK 6 mecsieB. B koHIe kaxaoro mecsiia o0mas cymma
OCTaBIIIETOCS J0JITa YBEIUYUBACTCS Ha OJTHO M TO JK€ YHCIIO MPOILIEHTOB (MECIUHYIO
MPOIICHTHYIO CTaBKY), a 3aTeM YMEHbBIIAeTCS HAa CYMMY, YIUTaYeHHYI0 AHTOHOM. CyMMBL,
BBITUTAYUBAEMBIE B KOHIIE KaXKIOT0 MecsIa, MOA0OUPAIOTCs TaK, YTOOBI B pe3ylIbTaTe cCyMMa
JI0JITa KaXKIbId MeCsIl yMEHBIIIalach PABHOMEPHO, TO €CTh Ha OJIHY U Ty )K€ BenmuuHy. O01mas
CyMMa BBITUIAT MIPEBBICUIIA CYMMY KpeauTa Ha 63%. Halinure MecsuHyI0 MPOLIEHTHYIO CTABKY.

17. B tpeyronsuuke ABC npoenena 6uccexrpuca AM. Ilpsimasi, mpoxosinas uepes BepIiuHy
B nepnenauxynspao AM, nepecekaet ctopony AC B Touke N. AB=6; BC=5; AC=9.

a) JIOKaxxuTe, 4To duccektpuca yriaa C genut otpe3ok MN nonoiam

6) myctb P — TOuYKa nepecevyeHus ouccekrpuc Tpeyronbauka ABC. Haiinute oTHomenue AP :
PN.

18. Haiinute Bce 3HAYCHHS @, IPU KOTOPHIX YpaBHEHUE

(logs(x+a) —logg(x —a))*~
~ 12a(logg(x + a) —logg(x —a)) + 354> 6a—9=0

HMMeEET POBHO /[BA PELICHMUSI.

19. Jlano Tp€x3HaYHOE HATYPAJIBHOE YUCIIO (UUCIIO HE MOXKET HAUMHATHCS € HYJIS), HE KpaTHOE
100.

a) MoJKeT JIn YacTHOE 3TOTO YHCjIa U CyMMBI ero QP ObITh paBHBIM 907
0) MOXeET JI1 9acTHOE STOr0 YUCIIa U CYMMEI ero udp ObITH paBHBIM 887

B) Kakoe HanboJbiliee HaTypaJIbHOE 3HAYCHUE MOXKET UMETh YacTHOE JJAHHOTO YKCJIa U CyMMBI
ero mudp?

Bapuant Ne 2



a5 . V17
1. _~ -~ _\, B 1peyroasuuke ABC yron C pasen 90°, A SINA = ——.

H.aﬁﬂHTe BC. "5 R =2, 17

y = b
2. Ha xoopauHaTHOM IIIOCKOCTH U300paskeHbl BeKTophl @1 ~ ‘Haiinute ckasspHoe

a-b.
IIPOU3BCJICHUC
iy
oy
T
1

.

o] 1 x

3. B npaBuiibHO# TpeyroJbHOM nupamMuie 60koBoe pedpo paBHO S5, a TAHTEHC yTiIa MEXILy

0,25V11

OOKOBOI T PAHBIO U INIOCKOCTBIO OCHOBAHUS paBCH
nupaMubl.

‘Haiitn CTOPOHY OCHOBaHUA

4. Ha onumMmnuajie o pycckomy s3bIKy 250 y4aCTHUKOB pa3MecTHIIM B TpEX ayJUTOpHsX. B
MEePBBIX JIBYX YJaJ0Ch pa3MecTUTh 1o 120 4eoBeK, OCTaBIIMXCS MTEPEBEIH B 3aMacHY0
ayJMTOPUIO B APYroM Kopiryce. Haliiure BeposSiTHOCTB TOTO, YTO CIy4aliHO BHIOpaHHBIH
YYaCTHMK MHCAN OJIUMIIMALY B 3allaCHOH ayIUTOPHUH.

5. ABToMaruuecKas JIMHUS U3rOTaBIMBAET Oarapeliku. BeposTHOCTh TOTO, UTO TOTOBAs
Oarapeiika HeucnpaBHa, paBHa 0,02. [lepen ymakoBkoit kaxaas 6arapeiika IpoOXOaUT CUCTEMY
KOHTpoJIsI. BEposSATHOCTB TOTO, UTO CHCTEMA 3a0pakyeT HEUCIpaBHYo OaTapeiky, paBHa 0,99.
BeposiTHOCTE TOTO, 4TO crcTeMa o ommuoke 3a0paKyeT ucnpaBHyko OaTapeliky, paBHa 0,01.
Haiinute BeposiTHOCT TOTO, UTO CIIy9ailHO BRIOpaHHAS M3rOTOBIICHHAs OaTapeiika Oymet
3a0pakoBaHa CUCTEMOM KOHTPOJISL.

(x—1)3=-8.

6. Haiinure xopeHb ypaBHEHUS

7. Haiimure 2P(X —7) — P(2X)ecrm P(x) = x — 3.



Sy=/")

8. ' Oyuknus y = f(x) onpeneneHa u HeMpepbIBHA HA
otpeske [—5; 5]. Ha pucynke m3o0pakén rpaduk e€ nmponsBoaHoi. Haiinure Touky xo, B
KOTOpOH (yHKIUS MPUHUMAET HauMeHbIlee 3HaueHue, eciu f (—5) > 1(5).

9. YcraHoBKa AJIs1 IEMOHCTpALUHU ainabaTHUYeCKOro CxKaTusl MpeicTaBiIseT coO0i cocy ¢
MOPIIHEM, PE3KO CKUMarOMMM ra3. [Ipu sToM 00bEM U 1aBeHune CBSI3aHbl COOTHOILIEHUEM

yid_  yla
pP1Vy P2V2 rpe P P2 — naenenue rasa (B atMocepax) B HAYaTHHOM U KOHEUHOM
coctosmusx, V1 V2 — 00béM rasa (B muTpax) B HAYATHLHOM U KOHEYHOM COCTOSHHSX.
N3HavanbHO 00BEM Ta3a paBeH 256 J1, a TaBJICHHE ra3a paBHO 0JIHO# atMocdepe. Jlo Kakoro

00BEMa HYXKHO C)KaTh ra3, 4ToObI AaBlieHHE B cocye crtano 128 atmocdep? OTBer naiite B
JHUTPAX.

2
1-—
10. BecHoif KaTep UAET IPOTHB TEUSHHS PEKH B Jpa3a MeUICHHee, 4eM I0 TedeHHIo. JleTom

1
1=

TeUeHHe CTAHOBHTCS Ha 1 KM/4 MejuieHHee. [109ToOMy JIeToM KaTep WIET IPOTHB TCUCHHS B 2
pa3a MeuIeHHee, 4eM 10 TeueHHo. Haliiute cKopocTh TeUeHHUsT BECHOH (B KM/Y).

(TR

=1

oy 1

11.

A2
Ha pucynke nzo0paxensl rpaduku GpyHKIIHANA fx ) =4x" —25x+ 411/1
g(x) =ax’ +bx+c

KOTOpBIE IlepecekaroTcsi B Toukax 4 u B. Haliqure opaunaTy Touku B.

= /22 —6x+1
12. Haiinute HaumeHbllee 3HaUeHNE QYHKIINH Y X 6x+13.

1
3.9"72_7.643.4#1=0.

13. a) Pemmre ypaBHeHue



0) YKaxuTe KOpHU 3TOTO YpaBHEHHUS, IPUHAIIEKAIIETO OTPE3KY [2§ 3]-

14. B xy6e ABCDAB,CD; Bce pé0pa paBusl 4. Ha ero peGpe BB oTmedeHa Touka K Tak, 4To
KB = 3. Yepes Touku K u C'| IOCTpOEHA IUIOCKOCTH 0., lTapajuienbHast npsiMmoid BD;.

a) Jloxaxwure, uto AP : PB1 =2 : 1, tne P — TouKa mepeceyeHus mIOCKOCTH 0. ¢ pedpom A Bj.
0) HaiimuTe yrom HakI0HA IIIOCKOCTH o K Tuiockoctu rparu BB CC.

15. Pemurte HepaBeHCTBO
2
( 3) Vi —6x+9—1 <4 Va2 —6x+9—-1
XT — =
vi—x—1 vi—x—1

X

16. 15-ro nexkaOps mmanupyetcs B3aTh KpeauT B Oanke Ha 1 000 000 py6usteii Ha (n + 1) mecsir.
VYcnoBus ero Bo3BpaTta TaKOBBI:

— 1-ro Yuca Kak0ro Mecsa J0Jr Bo3pacTaeT Ha 7 % 10 CPaBHEHHIO C KOHIIOM TPEBITYIIETO
MeCsIIIa;

— ¢0 2-ro 1o 14-¢ uncio KaXXa0ro Mecimna HCO6XOI[I/IMO BBIIIATUTHb 4aCTb J0JIra,

— 15-ro yncna xkaxaoro mecsna ¢ 1-ro 1o »-i 1oar AopkeH ObITh Ha 40 ThICSY pyOIiel MeHblIe
nonra Ha 15-e 9ncIio mpepIaymero Mecsa;

— 15-ro uncna n-ro mecsna goiar coctaBuT 200 Teicsa pyOIeit;
— K 15-My uncny (n + 1)-ro mecsinia KpeIuT JOJKEH OBITH IIOJHOCTHIO MTOTAIIEH.

Haiimure r, ecim u3BecTHO, YTO 00IIIast CyMMa BBIIUIAT ITOCTIE TIOJTHOTO MOTAIeHUS KpeanuTa
coctaBut 1378 ThicsAu pyOnei.

17. Beicotel BB u CC) octpoyroiibHOro Tpeyroyibuuka A BC nepecekatoTcsi B Touke .

a) Jlokaxwure, uto LAHB| = £ACB.

6) Haiimure BC, ecmu AH = 4 u £BAC = 60°.

18. Haiinute Bce 3HaUeHHs TapamMeTpa d, MPU KaxJI0M U3 KOTOPBIX CUCTEMA ypaBHEHUI
(x+35)2+y*—a?)In(9 —x% —y?) =0,
(x+5)°+y*—ad®)(x+y—a+5)=0

MMeEET POBHO J[Ba PA3JINYHBIX PELICHMUS.

19. UsBectHO, 4TO @, b, ¢, 1 d — TONIAPHO pa3IUYHBIC ITOJOKUTEIBHEIC IBy3HAYHBIC YHCIIA.
a+tc 7

a) MoeT J1i BBIIOJTHSTHCSI PAaBEHCTBO b1-d 19



a—+=c¢
+ a, cy

6) Mosxer 1 ipo6s b + dowrts B 11 pa3 menbire, vem cymma b d

atc

B) Kakoe HanMeHbIItee 3HAUEHHE MOXKET IIPHHUMATH apobs b + d ‘ecn @ > 3by ¢ > 6d?

Bapuant Ne 3
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I,
!

1. = i

— OcHoBanus paBHOOEIPEHHOM Tpamnenuu paBHbI 8 u 6. Paanyc
ONMCAHHOU OKPY)KHOCTH paBeH 5. [[eHTp OKpyKHOCTHU JIEKUT BHYTpHU Tparnenuu. Haitnure
BBICOTY Tpamemuu.

r

D

2. A ' B Jse ctopons! npsamoyronsanka ABCD pasrbl 6 u 8. HaifnuTe nmny

AC.

BEKTOpa

3. B npaBuibHOM 4eThIpEXYToJIbHOM MUpaMuie 60KoBoe pedpo paBHO 22, a TAHI€HC yIJia

/14

MCKIAY OOKOBOH TpaHbIO U IJIOCKOCTBKO OCHOBAHMS PaBCH
nupaMubl.

‘Haiitn CTOPOHY OCHOBaHHA

4. B Hexotopom ropojie u3 5000 nosiBUBIIKUXCS HA CBET MiajAeHIeB 2512 manpunkoB. Haiinure
YacTOTY POKACHUS JIEBOUEK B 3TOM ropojie. Pe3ynbrat OKpyriuTe 10 THICSYHbBIX.

5. BepositHOoCTh TOTO, uTO Oarapeiika OpakoBanHas, paBHa 0,06. [TokynaTens B Mara3zune
BBIOHMpAET cydyalfHyIO YIIaKOBKY, B KOTOPOU JBe TakuX OaTtapeliku. Halinure BeposTHOCTH TOTO,
4yTO 00€ OaTtapeiku OKaKyTCs UCTIPABHBIMU.

(x—6)% = —24x.

6. Pemure ypaBHEeHue

9 9
v/50cos? %c —v/50sin? ?ﬂ:

7. Haiinute 3Ha4eHNE BBIPAXKEHUS

8. Ilpsimast y = 3x + 1 sBisieTcst KacaTeabHOM K TpaduKy QyHKIUN F(x) =ax® +2x + 3.
Haiinure a.

9. Ecnu mocTaToyHo OBICTPO BpallaTh BEACPKO C BOJOW HA BEPEBKE B BEPTUKAIBHOMN MIIOCKOCTH,
TO BOJia He OyJieT BeUIMBaThCs. 1Ipu Bpalenuu Benepka cuja 1aBjIeHMsl BOJIbI Ha JHO HE



OCTaeTcs IOCTOSIHHOW: OHA MaKCHUMaJIbHA B HM)KHEW TOUKE U MUHUMAaJIbHA B BepXHel. Bona He
OyZeT BBUIMBATHCS, €CIIM CUJIA €€ JIaBJICHUS Ha JHO Oy/IeT MOJI0KUTEIBHOM BO BCEX TOUKAX
TPaeKTOPUH KpOMe BEPXHEH, IJIe OHA MOXKET ObITh paBHOM HyIt0. B BepxHeil Touke cuina

U2

P=m|——g],

L
JTaBJICHUS, BBIPAXKCHHAS] B HBIOTOHAX, PaBHA IJie m — Macca BOJbl B
KHJIOTpaMMax, UCKOPOCTh JBHKCHHUS BeJlepKa B M/C, L — JUITMHA BEPEeBKU B METpax, g —

YCKOpEHHE CBOOOTHOTO MaeHus (cunraiite 8 = 10wy/c ). C xakoii HaMeHbIIIeH CKOPOCTHIO

HaJI0 BpaImaTh BeIepKO, YTOOBI BOJIa HE BBUIMBAJIACK, €CIIN JTMHA BepeBKH paBHa 40 cm? OTBeT
BBIpa3UTE B M/C.

10. Yacsl co cTpenkaMu MOKa3bIBAIOT 8 4acOB pOBHO. Uepe3 CKOJIbKO MUHYT MUHYTHAs CTpeJIKa
B UETBEPTHIA pa3 MOPABHSIETCS C YacOBOM?

11. RS Ha pucynke n300pakéH rpadux GpyHKInu
f(x) = ax2+bx-|-c

rae uncia a, b u ¢ — uenele. Haligure f (1) -

X

y=———.
12. Haiigure To9Ky MakcuMyMa (QyHKIHHA x?+289

. 7T
cos 2x = sin (x—|— 5) .

13. a) Pemmre ypaBHEeHUE

0) Haiinure KopHM 3TOr0 ypaBHEHUS, IPUHAUICIKAIINE IPOMEKYTKY [_27'3; _7'3]-

14. Ha pebpe AA; npsimoyroasHoro napamuienenunena ABCDA,B;C D, B3sTa Touka E Tak, 9To

AE = 6EA. Touka T — cepenuna pebpa B;C. 3BecTHO, 4TO AB = 4\/E’AD =12,
A4, = 14.

a) Jloxaxwute, 4to iockocth E7D; nenut pedpo BB B oTHOmeHuu 4 : 3.

6) HailimuTe momaas cedeHus napajiesienurneaa miockKocTeio E1D).

logy(2— x) — logy5(2— )
15. PemuTe HepaBeHCTBO logisx —logysx

< log,59.

16. B wrose mianupyeTcst B3STh KpeIuT B OaHKE Ha HEKOTOPYIO CyMMY. Y CJIOBHSI €T0 BO3Bpara
TaKOBBI:



— KaXXIblid SHBaph JIOJT Bo3pactaeT Ha 31% 1o cpaBHEHUIO C KOHIIOM MPEJIBIIYIIETo Toja;

— ¢ (eBpasIs O UIOHB KaXKJI0T0 rojia He00X0AUMO BBITUIATUTH YacTh J0Jra, paBHYy0 69 690 8§21
pyOIB.

Cxobko pyOse Ob1T0 B3SITO B OaHKE, €CITA U3BECTHO, YTO OH OBLT TOJIHOCTBIO MOTAIICH TPEMS
paBHBIMU IUIaTeXaMH ( TO €CTh 3a TPH roga)?

17. Ilpsmele, comepxkammue kateThl AC 1 CB npsimoyrojibHOTO TpeyroibHuka ACB, SBISIFOTCS
oOLTMMU BHYTPEHHUMH KacaTeIbHBIMU K OKPYXKHOCTSM panuycoB 2 u 4. [Ipsmasi, conepikaras
TUTIOTEHY3Y A B, siBnsieTcs ux oOIel BHEITHEH KacaTelIbHOM.

a) JlokaxxuTe, 4TO JJIMHA OTpPEe3Ka BHYTPEHHEH KacaTeIbHOM, TPOBEJACHHON U3 BEPIITHHBI
OCTpPOr0 yrila TPEYTOJbHHUKA 10 OJHON U3 OKPYKHOCTEM, paBHA IIOJIOBUHE IIEpUMETPA
Tpeyroybanka ACB.

6) Haiimure momans Tpeyroasauka ACB.

y =x* —2x,

2 2 __
18. IIpu kakux 3HaUEHUSAX MapaMeTpa a CUucTeMa X Ty ta=2x+ 2ayI/IMeeT pemeHus?

19. a) Yemy paBHO uuciiO criocoOoB 3anucath yucio 1292 B Buze
1292 =a3-10° +a,-10* +a
0<a;<99,i=0;1;2;3?

1-10+ao rae uncna di — nernble,

6) CymectBytoT jii 10 pasmuaubIx yuces N Takux, 4To HX MOXKHO HPEICTABUT B BUIIE
_ 3 2

N=a3-100+ay-10°+ay - 1O+a0’rz[qu/ICJla a;

0<a; <99, i=0;1;2;3p08m0 130 criocobamu?

— IIETIBIE,

B) CKOIIbKO CyIecTByeT urcel N TaKHX, 4TO UX MOXKHO IIPEACTABUTH B BUJIE
— e 107 .10 .

N=a3-10"4+ar-10°+a; 10+a0’l“lle ancna @i

0<a,<99,i=0; 1;2;3p0BH0 130 cnocobammu?

— IETIBIE,

Bapuant Ne 4

1. 4 peayer g tpeyronpHuke ABC yron C paBen 58°, AD n BE — OGUCCEKTPUCHI,
nepecekaromuecs B Touke (. Haiimure yron 4OB. OTBeT naiite B rpanycax.



" lmaronanu nzo0paxxeHHOro Ha pucynke pomba ABCD paBHbI 12 1

AB+AD

16. Haiinute jynHy BeKTOpa

HaI/I}:[I/ITe 00BbEM MHOT OT'paHHUKA, BEPpIHIMHAMHA KOTOPOI'O ABJIAIOTCA

TOYKH A B,C,Ay,By, CalaBI/IJ'ILHOI/I [IECTUYTOJBHOU MPU3MBI ABCDEFAB\C\DE\ Fi,

IIJIOTIAIb OCHOBAHUS KOTOPOH paBHA 6, a 00KOBOE peOpo paBHO 3.

4. Ha sx3amen BeiHEceHO 60 BOIIpOCOB, AHpelt He BRIYUIII 3 U3 HUX. HalauTe BEepoITHOCTD
TOTO0, YTO €My MOMAIeTCS BEIyYEHHBIN BOTIPOC.

5. BeposTHOCTH TOTO, YTO HOBBIH JEKTPUUECKUN YaHUK MPOCITYXKUT Oobine roaa, pasaa 0,97.
BeposiTHOCTB TOTO, 9TO OH MPOCITYXUT O0JbINe NBYX JieT, paBHa 0,89. Haligute BeposTHOCTD
TOTO0, YTO OH MPOCITY>KUT MEHBIIE ABYX JIET, HO OOJIBIIE roja.

x+ 89 -5

6. Haiinute xopeHb ypaBHeHuss X — 4 x—17

7. Haiiaure 3Ha4eHHE BHIPAKEHUS O tg(5m —vy) —tg(—v)ecm €Y =7

-oNT T [A T T NJo[ T3 [

8. ST Ha pucyHKe H300pajkeH rpauk
MIPOU3BOIHOM PyHKIIHH f(X), onpeaesieHHo# Ha nHTepBatie (—10; 2). Haitiute KoIMuecTBO TOYEK,
B KOTOPBIX KacaTenbHast K rpaduky GpyHKIuu f(x) napamienbHa npsmoit y =—2x — 11 win
COBIIAJACT C HEM.



9. Kamens OpoineH BepTUKalIbHO BBepX. I[oka kameHp He ynai, BbIlcOTa, Ha KOTOPOU OH

. 2
HAXOJUTCS, ONMUCHIBaeTCs (hOpMYIIoit h (t) = =57+ 18t’rz[e h — BBICOTa B MeTpax, f —
BpeMs B CEKyHIaxX, IpoIeimnee ¢ MOMeHTa Opocka. CKOJIBKO CeKYH]T KaMeHb HaXOIUJICS Ha
BBICOTE HE MeHee 9 MeTpoB?

10. YeTsipe oguHaKOBBIC pyOaIku Jaerienne KypTku Ha 8%. Ha ckoIbpKo MPOIEHTOB MSATh TAKUX
&Ke pyOariex J0poxe KypTKu?

VA |

: X
/ S S S .
¥ b o

11. Ha pHUCyHKe 300paxeH rpaduk GyHKIUN
f(x) = asinx+ b.Hajtnure b.

3 48x+17.

12. Haiigure Touky Makcumyma (pyHKIUH y==x

13. a) Pemmre ypaBHenue: X 3vx—14+1=0.

[V3;v20].

0) YKaxuTe KOpHU 3TOTO YpaBHEHHUS, IPUHAIIICKAIIHE OTPE3KY
14. J{ana npaBuibHas 4eTbIpéxyroibHas nupamuaa SABCD c BepmuHoii S. Touka M
pacniooxkena Ha SD tak, uro SM: SD = 2 :3. P — cepeauna pedpa AD, a Q cepeauna pedpa
BC.

a) Jlokaxxute, 9TO CEUCHHME MUPAMUIBI TIIOCKOCTRI0O MOP — paBHOOEIpEeHHAs TpaIeIus.

6) Haiimute oTHOmMEHNEe 00HEMOB MHOTOTPAHHUKOB, Ha KOTOPBIE IIIOCKOCTE MQP pazouBaer
MApamMumy.

275 —10-954+10-3*—5 1 1
- + <3+ +
9T 103743

32 1

15. Pemure HEpaBeHCTBO

16. 15-ro ssHBaps TUTaHUPYETCS B3SATH KpeauT B OaHke Ha 19 MecsieB. YciioBusl €ro Bo3Bpara
TaKOBBI:

— 1-ro uncna kaxa0ro Mecsia J0JT BO3pacTET Ha % MO CPaBHEHUIO ¢ KOHIIOM IPEAbLIYIIErO
MecsIa;

— ¢o0 2-ro 1o 14-¢ uncio KaXa0ro Mecimna HCO6XOI[I/IMO BBIIIATUTHb 4aCTb J0JIra,
— 15-ro uncna KaXJa0ro Meciamua JOJII JOJDKCH OLITH Ha OJIHY U Ty K€ CYMMY MCHBIIIC JI0JII'a HA

15-e yncno npeasaymero Mecsna. M3BecTHo, 4yTo 001mas cymMmma BBIILIAT 110CJIE TTOJHOTO
noraueHus kpeaura Ha 30% Oouible cyMMBL, B3siTOU B Kpeaut. Haiiaure r.



17. JIBe okpy’KHOCTH KacaroTcsi BHEIIHUM oOpa3oM B Touke K. [Ipsimast 4 B kacaercs nepBoi
OKPY’KHOCTH B TOUKe A, a BTopoili — B Touke B. [Ipsimas BK mepecekaeTt nepByro OKpy>KHOCTb B
Touke D, npsiMast AK niepecekaeT BTOPYIO OKPY’KHOCTbH B Touke C.

a) [loxaxwurte, uro npsimbie AD u BC napanielbHbl.

0) Haiinure muomane TpeyronbHuka 4 KB, eciayu U3BECTHO, YTO PaJlyChl OKPY’KHOCTEN paBHbI |
u4.

18. Onpenenure, npu KakuX 3HAUYEHUSIX [apaMeTpa d ypaBHEHUE

x —2| = alog, |x — 2|
HMEET POBHO JIBa PEIICHHUS.
19. Bacs u llets pemanu 3agaun u3 cOOpHUKa, ¥ OHU 00a PELIMIIN BCE 3aja4l 3TOI0 COOPHUKA.
Kaxnprii nenp Bacs peman Ha onHy 3a1ady OoJiblle, 4eM B IIpeablIyLIIUi 1eHb, a [leTs perman
Ha JIB€ 3a/a4uyl OoJIbllIE, YeM B IPeAbIIyIIni JeHb. OHU Ha4yaiau peniaTh 3a/1a4k B OJUH JIEHB,

IIPH 3TOM B IEPBBIH JIEHb KaX/IbIi U3 HUX eIy XOTs Obl OJIHY 3a/1a4y.

a) Mormo 1 oJTyYnThCs Tak, 9To Bacs B MepBBIi IeHb eI Ha OJHY 3a7a9y MEHbIIE, YeM
[lets, a [lets pemmit Bce 3aauu U3 COOPHUKA POBHO 3a 5 THEH?

6) Morio 1 OMyYUuThCS Tak, 4To Bacs B mepBEhIif IeHb PeIuI Ha OJIHY 3a/1a4uy OOJIbIIe, YeM
[Tets, a [lets permwut Bce 3a1aun w3 COOpHUKA POBHO 3a 4 JTHS?

B) Kakoe HauMeHbIIIee KOIMYECTBO 3aaa4d MOI'JIo ORITH B C60pHI/IKC €CJIN KaXKIbIi 13 pe6$1T

petai 3amauun 6osiee 6 JHEH, MpUYeM B MEPBbI JICHb OJIMH U3 MAJTbUUKOB PEIIAT HA OJIHY
3a/1a4qy OOJIbIIe YeM JIPYroii?

Bapuant Ne 5

2
sin BAC = —.
1. B tpeyronsauke ABC AC=BC=274q — BBICOTA, 3 Haitpure BH.
YA
n) 2
- A
VA
5 —
= —> d—b.
2. 0] 2 8 “ Hajinure KBaApaT JUIMHBI BEKTOPA



3. B """ Bokosble pebpa TPEYTrOIbHON NMPaMUIEI B3AHMHO
MePIeHIUKYISIPHBI, KOKI0€ U3 HUX paBHO 3. Haiinute oO0bemM mupaMusbl.

4. B ciy4aifHOM 3KCTIEpUMEHTE CUMMETPUUIHYIO MOHETY OpocaroT Baxabl. Haiinute
BEPOSITHOCTH TOTO, YTO HAcTYNuUT ucxo1 OP (B mepBrIii pa3 BeIagaeT oper, BO BTOPOd —
perika).

5. Ecmu maxmaTtrcT A. urpaeT OeIbIMU (PUTYpaMH, TO OH BBIMTPHIBACT y IMaxMaTrcTa b. ¢
BeposTHOCTBIO 0,52. Eciin A. urpaet yepHbIMH, TO A. BEIMIpbIBaeT y b. ¢ BeposTtHOCTHIO 0,3.
[axmarucTel A. u b. urparoT 1Be mapTum, TpUIEM BO BTOPOI MAPTUU MEHSIOT IIBET (PUTYD.
Haiinute BeposiTHOCTB TOTO, UTO A. BBIUTpAET 00a pasa.

4 3
=x="T7=.
6. Haiinure xopeHb ypaBHEHUS: 7 7
V10 31
coso.=—— o€ | —;2m
7. Haiimure '€ Oecnm 10 u 2
{ VA
] 1
i\ i
-
i\ [
| .Y |
| I
i |
| I
1 | - -
g. —11 -9 Ofecvers o2 11y pHucyHKe n300paxkeén rpaduk GyHKIUU )y = fX).
15

F(x) = x° +30x* +302x — —
OyHKIHSA 8 — oxna u3 epBOOOpa3HBIX PyHKIHH ) = AX).
Haiimure miommaap 3akpaimeHHol GUrypol.

9. JIBa Tena maccoit 111 = 2xr kaxroe, JIBUKYTCSI C OJTAHAKOBOM CKOpOCThIO U = 10w/c oz
yTJI0M 2Olzlpyr K JIpyTy. DHeprus (B JKOYISAX), BBIIEISIONIAsICS MPU UX aOCOTIOTHO HEYTIPYTrOM

COYJIapEeHUH OMPEIEIIIETCS BRIPAXKCHUEM Q = mv”sin % TTox kakum HauMeHbIIIM yriom 20
(B rpamycax) AOJKHBI IBUTATHCS Tella, YTOOBI B pe3yJibTaTe COyAapeHus BBIIEIIIOCH HE MEHEee
50 mxoynen?

10. ITo mopro mapasuieTbHBIMKU KypcaMH B OJTHOM HAIIPaBICHUHU CIIEIYIOT JIBa CyXOrpysa:
niepBbIit yHOK 120 MeTpoB, BTopoit — jymuHOM 80 MeTpoB. CHavana BTOPOH CyXOTrpy3 OTCTaeT
OT MEPBOT0, U B HEKOTOPBI MOMEHT BPEMEHH PACCTOSIHHE OT KOPMBI TIEPBOTO CYyXOTpy3a JI0
Hoca Broporo coctaisieT 400 meTpoB. Uepes 12 MUHYT mOCIIE 3TOTO YXKE TEPBBIA CyXOrpy3
OTCTaeT OT BTOPOIO TaK, YTO PACCTOSIHUE OT KOPMBI BTOPOTO CyXOTrpy3a JI0 Hoca EPBOr0 paBHO



600 meTpam. Ha cKoJIbKO KMIIOMETPOB B 4ac CKOPOCTH NIEPBOT0 CYXOrpy3a MEHbIIE CKOPOCTH
BTOPOTO?

VA
o= S Ry
1 ol 1 x
| - o
11. 4 Ha pucynke u3o6pasken rpaguk QYHKIIMH BUA fx)=a ‘Haiizure
3HaueHue f(4).
_ x—16
12. Haiigute TouKy MUHUMYMa (pyHKIUH y= (x + 16)6 ;
X . 2X . (T
cos® = —sin? = = sin (— — 2x) .
13. a) Pemure ypaBHeHue 2 2
S
Ty

0) YkaxuTe KOpHH ypaBHEHUS, IPUHAJIEKAIIUE OTPE3KY

14. B tpeyroasnoit mupamuae ABCD nByrpanubie yribl npu péopax AD u BC paBHBI.
AB = BD = DC = AC = 5.

a) Jloxaxwurte, uro AD = BC.

0) Haiimute oObeM nmupaMu/ibl, €ciid AByTpaHHbie Yriabl Ipu AD u BC paBHBI 60°.

2 (x> —12]x|+37) > 0.

log o (x* —12]x|+37) — log
1+3—7

15. Pemure HEpaBEeHCTBO: 37

16. baba Bassi, HAaKOIIUB YacTh CBOEH NMEHCHH, PEIIIIa YIYUIIUTh CBOE MaTepHUAIBHOE
nosoxkenre. OHa y3Hasa, uro B CiépOaHke OT IEHCHOHEPOB MPUHUMAIOT BKJIAJIBI TTO]T
OTIpeieIeHHBIN TPOIIEHT r'OJIOBBIX U Ha 9THX YCJIOBHUSX BHEC/A CBOM cOepeKeHus B Onmkaiiiiee
otnenenune Crnépbanka. Ho uepes HeKOTOpoe BpeMsl coce/Ika e pacckasaia, YTo HeJJalleKo OT
TOW MECTHOCTH, TJIe IPOKUBAIOT IEHCUOHEPHL, €CTh KOMMepUecKuil 0aHK, B KOTOPOM HPOIEHT
TOJIOBBIX JIJIsl IEHCHOHEPOB-BKIaT9uKOB B 20 pa3 Bhime, ueM B CnépOanke. badba Bans ne
JIOBepsiia KOMMEPUECKUM OaHKaM, HO CTpEeMJICHHE YIYUIIUTh CBOE MaTepualbHOE MOJIOKEHHE
B3s110 Bepx. [locite qonrux xoseGaHuii 1 pOBHO Yepe3 Tl ocyie OTKPHITHS cuera B CiépOanke
baba Bans cHsiia monoBuHY oOpa3oBaBLIeiicsl CyMMBI OT €€ BKJIaJa, 3asiBUB: « Takoil HaBap MeHs
HE yCTpamBaeT!» U OTKphLIa CYET B TOM KOMMEPUYECKOM OaHKe, 0 KOTOPOM rOBOPHIIA €€ COCe/IKa,
HE Tepsisl HaJIeXKIbl Ha 3HAYUTEIbHOE YIIyUIIEeHHE CBOET0 MaTepUaIbHOI0 0JarocoCTOsIHUS.

Hanex et onpaBnanuch: yepe3 roa cymma badsl Banu B koMMepueckoM OaHKe TPeBBICHIIA €€
NepBOHavYaIbHBIC KpOBHBIE cOepekenus Ha 65%. Coxanena bada Bass, uto rox Hazazn B
Cnépbanke cHsJIa HE BCIO CYMMY, a JIMIIb TOJIOBUHY, OJTHAKO, MOAyMaia: «A TJe ke MblI He
Tepsin?..» ' eHIUpeKTOp KOMMEpUYECKOTo OaHKa OKa3ajics XopomuM: He ocTaBui bady Bairo
0e3 JIeHer.



A kakoB B CniépOaHKe IpOLEHT roJI0BbIX JIJIsl IEHCUOHEPOB?

17. B octpoyronsHoM Tpeyroiabauke ABC nposeaensl BeicoTbl AK 1 CM. Ha Hux u3 Touek M n
K onymens neprieHukysipel ME n KH cOOTBETCTBEHHO.

a) Jloxaxwute, uro npsimbie £H u AC mapaienbHbl;
0) Haiinure otHomenune EH : AC, eciu yron ABC pasen 30°.

18. Haﬁ,[[I/ITe BCC 3HAUYCHMUA A, HpI/I KaXXJ10M U3 KOTOpBIX MOI[YJ'IB pa3HOCTI/I KOpHeﬁ ypaBHeHI/IH
2 2 .
x—06x4 124 a —4a =0
HpI/IHI/IMaeT HaI/I6OHBH_Iee 3HAUYCHHC.

19. MoxHo 11 u3 ocnenoBatenbHocTH 1, 1/2, 1/3, 1/4,... BeinenuTh apudMeTHIECKYIO
MIPOTPECCHIO

a) JUTMHOM 4
0) IIUHOM 5

B) JUIMHOI k, rie kK — m00oe HaTypaJbHOE YHCIIO?

Bapuant Ne 6

':"ll

Haiinure xopay, Ha KoTopyto onupaercst yrou 120°, BnucaHHbIH B

V3.

OKPYKHOCTB pajiyca

b C

2. 4 “ T8 JIse croponsl npamoyronsauka ABCD pasubl 6 u 8. Haiinute mmny

AB AD

pa3HOCTH BEKTOPOB u
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3. 7" Bo ckosbko pa3 00beM KOHYCa, OIMMCAHHOTO OKOJIO IPABUIILHOM

YEeTBIPEXYT0JIbHOHN MUpaMu/ibl, 601bIIe 00beMa KOHYCa, BIUCAHHOIO B ATY MUpaMUIy?

4. B rpymme typuctoB 30 genoBek. VX BepToIETOM B HECKOJIBKO MPUEMOB 3a0pachIBAIOT B
TPYJHOOCTYIHBIN paiioH 1o 6 uesoBek 3a peiic. [lopsmaok, B KOTOpOM BEpTOJET MEPEBO3UT
TYypUCTOB, ciayyaeH. Haliiute BeposiTHOCTH TOT0, 4TO TYpHCT 1. HonmeTuT nepBeiM peiicom
BEPTOJIETA.

5. Aptém rymset no mapky. OH BBIXOJIUT U3 TOUKH S |, TOWISI 10 OUEPETHON PA3BIIIKH, C
paBHBIMU IIAHCAMHU BBHIOMPAET CIIEAYIONIYIO TOPOXKKY, HO HEe Bo3Bpalaercs oopaTHo. Haiinure
BEPOSITHOCTH TOTO, YTO TAKMM 00Pa30M OH BBIHICT K MPY/Ty WU (GOHTAHY.

» Ycagnha

- |« | JleTckas miomaKa

L - - Kage

% Tpya
(”‘u.-'lxa;mcﬁ = honran
*  TlaMsaTHAE®
1
1659 = —.
2

6. Haiinure xopeHb ypaBHEHUS

8

- 27n I
7. Haiinure 3HaueHNe BBIPAKEHIS sin(—=7%) cos(7%)

(98]

= x> +6x—8.

8. Ilpsmas Y = Tx — SnapannenLHa KacaTeNnbHOi K rpaduky QpyHKimm
Haiinute abcruccy TOUKH KacaHUs.

9. HeGopIoit MsiUMK OpOCaroT TOJT OCTPBIM YTIIOM OK TIOCKOM FrOpU30HTAIEHOM MMOBEPXHOCTH

3eMut. MakcuMabHas BEICOTA ITOJIeTa Ms4YHKa, BRIpAXXCHHAs B METPax, OMMPEACIIICTCA
2

U
H= 4—0(1 —cos2a),
bopmymoi 8 rae V0 = 20m/c — navanshas CKOpPOCTh MSIUUKa, a g —

2
yCKOpeHHEe CBOOOIHOTO TaicHus (cunTaiite 8 = 10wy/c ). IIpu kakoM HauMeHbIIIEM 3HAYCHUH

yria OB rpagycax) MSYUK MPOJIETUT HAJl CTEHOH BhICOTOH 4 M Ha paccTosiHuu 1 M?

10. Knuent A. caenan Bkiian B 6anke B pazmepe 7700 pyoOuneit. [IporieHTsI IO BKIIATY
HAYHCIISIIOTCS Pa3 B TOJ] M IPHOABIISTIOTCS K TEKYIel cymMMe BKiIaga. POBHO depes roj Ha Tex ke
YCIIOBUSIX TaKOU e BKJIaJl B ToM e OaHke cienan kiueHt b. Ente poBHO depe3 ro KIHEeHTHI A.



u b. 3akpbutn BKIIaI61 U 3a0paiy Bce HAKOMUBIHECS IeHbIH. [Ipr 3TOM KIHEHT A. moxy4mi Ha
847 py6neit 6ompine kueHTa b. Kakoi#t mporieHT rooBbIX HAYUCIISUT OaHK 110 3TUM BKJIagaM?

YA

HW

11. |. """ Ha pucynke n300paxén rpaduk QYHKIHH BHIA
f(x) = log, X Haityure smauerue f(16).

36,522+ 14x— 14

12. Haitnute Hanbosbiee 3HaueHne (pyHKIIUN F=XK

Ha OTpe3Ke
[—4;3].
I +ctg2 :
C X =
5 3m
cos | — —2x
13. a) Pemure ypaBHEHUE 2
T
[—23‘:; — —} .
0) YKaxuTe KOpHU 3TOTO YPaBHEHHS, IIPUHATICKAIINAE TPOMEKYTKY 2

14. B npaBmibHOM YeThIpEXyronbpHOM mupamuie SABCD Bce pébpa paBubl 5. Ha pédpax S4,
AB, BC B3sTbl TOUKHU P, O, R COOTBETCTBEHHO TakK, 4To PA = AQ = RC = 2.

a) Jlokaxwute, 4To TWIOCKOCTh POR mieprieHIuKyIsipHa peopy SD.

0) Haiimute pacctosiHre oT BepmuHbl D 10 miiockoctu POR.

i Sx—]
. > 3.
15. Pemurte HepaBeHCTBO 4 -

16. 15-ro nexabps muiaHupyeTcs B3ITh KpeauT B 6anke Ha cymmy 300 Toicsy pyOuieit Ha 21
MecsiIl. Y ClIoBHs BO3BpaTa TaKOBBI:

— 1-ro 9uca Kaxa0ro Mecsa J0Jr Bo3pacTtaeT Ha 2% 110 CpaBHEHHUIO ¢ KOHIIOM IPEJIBIIYIIEro
MeCSIIIa;

— ¢0 2-10 110 14-€ 4ncito KaXkaoro Mecsaia Heo0X0IUMO BBIILIATATE YacTh JOJITa;

— 15-r0 uncna kaxmoro mecsia ¢ 1-ro mo 20-# 10AT J0KEH OBITh HA OJHY U TY K€ CYMMY
MEHbIIIE JI0JIra Ha 15-e unciio mpebIayero Mecsiia;

— 15-ro uncna 20-ro mecsiia goar coctaBut 100 Thicsu pyOeit;

— K 15-my uucmy 21-ro Mecsinia KpeuT JOJIKEH OBITh MOJTHOCTHIO TIOTaIleH.



HaﬁI[HTe 06H_IyIO CYMMY BBIIIJIAT ITOCJIC IIOJIHOI'O MOTallICHUA KpeauTa.

17. Touka O — LEHTp OKPYKHOCTH, OIIMCAHHOMN OKOJIO OCTPOYTOJIBHOIO TpeyroibHuka 48C,
I — 1IeHTp BIUCAHHOU B HETO OKPYKHOCTH, /1 — TOYKa nepecedeHus BoicoT. MI3BeCTHO, 4TO

ZBAC = ZOBC + ZOCB.

a) Jlokaxxute, 4TO TOUYKa / JIEKUT HA OKPYIKHOCTH, OIIMCAHHOM OKOJI0 TpeyronbHuka BOC.

0) Haiinure yron OIH, ecaun ZABC =175°.

18. Haiitu Bce 3HaueHus a, MpH KaXkJIOM U3 KOTOPBIX YpaBHEHUE

2 2

b — 1|+t = —1|=2
X X

HMEET XOTS OBl OJIMH KOPCHb.

19. B mxomax Ne 1 u Ne 2 yuaruecst mucanu TecT. M3 KaXmo# mMKOJIbI TECT MUACAIH, TI0 KpaifHe
Mepe, 2 yJamuxcsi, a CyMMapHO TecT mucaiu 9 yuaruxces. Kaxapiid yuamuiics, TUCaBIINiA TECT,
Ha0paJ1 HaTypaJlbHOE KOJIUYeCTBO 0ayuioB. OKa3anock, 9TO B KaKIOH IIKOJIE CpeTHUMA Oast 3a
TeCT ObUI 1eNBbIM unciioM. [loce 3Toro ouH 13 yyarmxcs, MICABIIUX TECT, MePEIEn U3 IIKOJIbI
No 1 B mkommy Ne 2, a cpeame Oaiiibl 3a TeCT OBUIH MEPECYNTAHBI B 00EUX ITKOJIaX.

a) Mor nu cpenamii 6ami B mkosie Ne 1 ymenbmutbes B 10 paz?

6) Cpennuii 6an B mkose Ne 1 ymensmuics va 10%, cpenuuit 6amn B mkose Ne 2 Takxke
ymenbmuics Ha 10%. Mor yin nepBoHava bHBIA cpeaauit 6at B mmkosie Ne 2 paBHATHCS 77

B) Cpemnuii 6at B mkose Ne 1 ymenpmmsics Ha 10%, cpeaauit 6amt B mkose No 2 Takxke
ymenbinuics Ha 10%. Haliqute HauMeHbIee 3HaUeHNE TIEPBOHAYATILHOTO CpeHero Oaa B
rkosie Ne 2.

Bapuant Ne 7

1. Yron Mexly IByMsi COCEIHUMH CTOPOHAMH MPABUIIBHOTO MHOTOYTOJIbHUKA, paBeH 160°.
Haiinute uncio BepImmH MHOTOYTOJTFHUKA.

D c
A

2. 4 "B JIBe ctoponsl npsiMoyroisauka ABCD pasuel 6 u 8. Haiinure nmmay

i D,

CYMMBI BEKTOPOB



3. T CtopoHa 0CHOBaHHMS MPABMIIBHOM IECTHYTOIBHON NMPaMuIEI paBHA 4, a
yToJ MeX1y OOKOBOM rpaHblO U OCHOBaHUEM paBeH 45°. Haliagute o0beM nupamMusl.

4. 13 mHOo)XecTBa HaTypaslbHBIX uncels oT 10 1o 19 Haynady BeiOuparoT ogHO yrcio. Kakosa
BEPOSITHOCTH TOTO, YTO OHO JCNIUTCS Ha 37

5. U3 paiioHHOTO TIeHTpa B JICPEBHIO €KETHEBHO XOAUT aBTOOyC. BeposITHOCTH TOTO, UTO B
MOHeIeTTFHUK B aBToOyce okaxkeTcsl MeHbine 20 maccaxxupos, paBHa 0,94. BepositHOCTE TOTO,
YTO OKaKeTCsI MeHbIIE 15 maccaxxkupos, paBHa 0,56. Haitnute BeposSTHOCTH TOTO, YTO YUCIIO
naccaxxupos Oynet ot 15 70 19.

6 1

dx—54 7T

6. HaiimuTe KopeHb ypaBHEHUS

S
V12cos* == — /3.
7. HaiinuTe 3Ha4eHNE BBIPAXKECHUS 12
YA

4 v=f(x)

bl = o e

1

8. O ¥ Ha pucynke u3o0paxeH rpaduik HEKOTOpOH (QyHKIHH

5
/ f(x)dx.

y=r (x) ‘[lonp3ysice pucyHKOM, BBIYMCIUTE ONIPEIEICHHBINA HHTErpall |



BAHT: / (=11 --.___H-?n

(|

M0

x(m)

9. " Ha pucyHke n3zo0paxkeHa cxema
BAaHTOBOr0 MOCTa. BepTukanbHble MUJIOHBI CBSI3aHBI ITPOBHCAlOIEH 1eTbio. Tpockl, KOTopbie
CBHCAIOT C LIENH U MOJIEPKUBAIOT MTOJIOTHO MOCTA, Ha3bIBAIOTCS BAHTAMM.

BBeném cuctemy koopauHat: ock Oy HallpaBUM BEPTUKAIBHO BJIOJIb OJTHOTO U3 HHJIOHOB, & 0Ch
Ox HampaBUM BJIOJIb TIOJIOTHA MOCTA, KaK IOKa3aHO Ha PHCYHKE.

B 371011 cucteme KOOpAMHAT JIMHUSA, IT0 KOTOPOM MMPOBUCAET LENb MOCTa, UMEET YPABHEHHE
2
¥y= 0’ 003x 0’ T4x +25 TIIE X Uy U3MEpAIOTCS B MeTpax. Haliure 1yIMHyY BaHTHI,

pacrnioioxxenno# B 30 MmeTpax ot mujiona. OTBET JlaliTe B MeTpax.

10. Bosa u ['oma pemmarot 3agaun. 3a yac BoBa MOXET pemuTh Ha B 3a/1a4u OOJIBITIE, YeM
I"omma (mpu 3ToM 0062 3a Yac pemraroT 1efloe KOJIN4ecTBO 3a1a4). I3BeCTHO, UTO BMECTe OHI
pemat 33 3aaun Ha 1 gac 15 muHyT OBICTpEE, YeM 3TO cenan Ol ouH BoBa. 3a kakoe Bpems
I'oma moxer pemuts 20 3agau? OTBET naiiTe B yacax.

t

11. I T Ha pucynke n300paxeHsl Tpadukd GyHKITHIA f (x) =3Sx+9y
g(x)= ax* +bx+c

KOTOpBIe IepecekaroTcst B Toukax 4 u B. Halinute abcicey Touku B.

24
y=6cosx+—x+5

12. Haiigute HauMeHblIee 3HaUeHUE QYHKIIUN Y Ha OTpEe3Ke

27
~20
3

logs(2 — x) = log,s x*.

13. a) Pemmre ypaBHEeHUe

1
logg ﬁ; logy 8

6) Vxkaxure KOPHH 3TOr0 YpaBHCHU S, IPUHAJICIKAIIIUEC OTPE3KY



14. OcHoBaHueM npsiMoi 4eTbIpexyroyibHoi npusMbl ABCDA'B'C'D' snsiercs kBagpatr ABCD

CO CTOPOHOU 3 .\/E’BBICOTEI [IpU3MBI paBHA 2 ﬁ'Tqua K — cepenuna pedbpa BB'. Uepes Touku
K n C' mpoBeieHa TIIOCKOCTH 0, TapayuiebHas mpsmoit BD'.

a) JlokaxxuTe, 4TO C€YEHHE NMPU3MBI INIOCKOCTHIO O SIBJISIETCS] paBHOOEIPEHHBIM TPEYTOJIBHUKOM.

6) HaﬁI[HTe NEepUMETpP TPEYTOJIbHUKA, ABJISAIOMICTOCSA CCUCHUCM ITPU3MEI IIJIOCKOCTLIO A.

log,, (¥ —2x+1)< 1.

15. Pemurte HepaBeHCTBO

16. 15-ro ssHBaps IUIAaHUPYETCS B3SITh KPEUT B OaHKE Ha IIECTh MECSIEB B pazmepe 1 MiH
pyOneii. YcinoBus ero BO3BpaTa TaKOBBI:

— 1-ro uncna KaXXJI0ro Mecsiia J0JI YBECJIMUUBACTCA HA 7 MIPOLCHTOB 110 CPABHCHHUIO ¢ KOHIIOM
OpeAbIaymero Mmecsiana, raec v — mejioc 4nucliio,

— ¢0 2-10 110 14-€ uncito KaXkaoro Mecsaia Heo0X0IUMO BBIILIATATE YacTh JOJITa;

— 15-ro yncna Kaxa0ro Mecsia JI0Jr J0JKEH COCTAaBISITh HEKOTOPYIO CYMMY B COOTBETCTBUH
CO cIeyroIIel TabIuIei.

JlaTa 15.01 15.02 15.03 15.04 15.05 15.06 15.07
Jlonr(s muH py6reit) 1 06 04 03 02 0,1 0

Hatinute HanbompIiee 3HaUEHUE 7, P KOTOPOM 00II1asi cyMMa BBIIIIAT OyaeT MeHbIme 1,2 MiIH
pyOei.

17. B Beimrykiiom yeTripéxyroyibauke A BCD u3BeCTHBI CTOPOHBI U JUATOHAb: AB = 3,
BC =CD =5,4AD = 8,4AC = 1.

a) JIoKaxuTe, 9TO BOKPYT ATOTO YETHIPEXYTOJEHUKA MOYKHO OIACATH OKPYKHOCTD.
6) Haiimute BD.

18. Haiinute Bce 3HAUCHMS TapamMeTpa d, PU KOTOPBIX YPaBHEHHE

2
—(a+9) [ x+

X—da X—d

x4+ +2a(9—a)=0.

AMEET POBHO 4 peIIeHHUs.

19. Ha nocke 6nu10 Hamrcano 20 HaTypaIbHBIX YUCe (He 00s3aTeIBHO Pa3InYHBIX ), KOKI0€ U3
KOTOpBIX He mpeBocxoauT 40. BMecTo HEKOTOPBIX U3 Yucel (BO3MOXKHO, OJTHOTO) Ha JOCKE
HaNWCaIN Yhciia, MEHBIINE TIEPBOHAYATBHBIX HA €IMHAILY. YnCIia, KOTOpPBIE TIOCIIE ATOTO
OKa3aauch paBHBIME 0, C TOCKU CTEPIIH.



a) MorJo 1 oka3aTbesl Tak, UTO CpeiHee apu(pMETHUECKOe YHUCe Ha JIOCKE YBEJIMUUIIOCH?

0) Cpennee apumeTnyeckoe MepBoOHAYATHLHO HATMCAHHBIX YHCEN paBHSIIOCH 27. Morio u
cpenHee apu(METHICCKOE OCTABIIUAXCS Ha JIOCKE YHCeNT OKa3aThCsl paBHBIM 347

B) Cpennee apuhMeTHIECKOE MEPBOHAYATBHO HAITUCAHHBIX YUCeNT paBHsUTOCH 27. HalimuTe

HanOOJIbIIIee BO3MOYKHOE 3HAUCHUE CPETHETO aprU(PMETHIECKOTO YUCEIT, KOTOPBIE OCTAIUCH Ha
IIOCKE.

Bapuant Ne 8

C

1. A 78 Bokossle CTOPOHBI PABHOOEPEHHOTO TPEYTOJIFHUKA PABHHI 3,
OoCHOBaHHe paBHO 6. HaitauTe pannyc BIUCaHHON OKPY>KHOCTH.

vA

>  AB

2. O] 2 ¥ BekTop ¢ nauanoMm B Touke A(2; 4) umeer KoopauHaThl (6; 2).
Haiinute abcruccy Touku B.

2

3. = OpHa nuIMHApPUYEcKast Kpy»KKa BABOE BbIIIE BTOPOHi, 3aTO BTOpasi B
rosTopa pasa mupe. Haliure oTHOImIEHne 00beMa BTOPOH KPYKKH K 00BEMY TIEPBOM.

4. Tlepen HavaaoMm (yTOOIBHOIO MaT4a CyJIbs OpOCaeT MOHETKY, YTOOBI OTIPEICIIATh, KaKkas U3
KoMaH HauHET urpy ¢ msiaoM. Komanna «M3ympya» urpaer aBa Matya ¢ pa3HBIMU KOMaHIaMU.
Haiinnte BepoSTHOCTB TOTO, YTO B 3TUX MaT4ax KoMaHna «M3ympym» HAUHET UTpy ¢ MSIIOM HE
00J1bIIIE OTHOTO pas3a.

5. IlepBblit UrpasibHEI KyOUK OOBIYHBIN, a HA TPAHSX BTOPOrO KyOHWKa HET YETHBIX YUCEI, a
Heu€THBIC uncia 1, 3 u 5 BcTpewaroTes 1o Ba pas3a. B octanbHOM KyOuKH omHakoBbie. OuH
CIIy4aifHO BBIOpaHHBIN KyOUK OpocaroT 1aBa pasza. 3BecTHO, 4TO B KAKOM-TO MOPSAKE BBIMTATH 3
u 5 oukoB. KakoBa BeposITHOCTB TOTO, 4TO Opocayii BTOPOl KyOuK?

718,5x+0,7 _ !

6. Haiinure xopeHb ypaBHEHUS 343

10g0,83 . 10g3] ,25

7. HaiinuTe 3HaUeHNE BBIPAXKECHUS



8. [lpsmast Y = —4x — 1lgpngeres kacarensHoit k rpaduKy QyHKITIH
.3 3 B

y=x +Tx"+7x 6'Ha17m1/ITe abCIucCy TOYKH KacaHUs.

9. 3aBHCHMOCTEL 00BeMa crpoca ¢ (STMHUIL B MECSIT) Ha TPOTYKIHIO TPEANPUITHS —

MOHOIIOJIUCTA OT IIeHBI p (ThIC. py0.) 3amaercs Gopmynonn 4 = 100 —10p -Bripyuka

TIPEIPHUSTHS 32 MECSIL 7 (B ThIC. py0.) BeIUucIsieTcst o gpopmyste (P)=q- P-Onpenenure

HanOOJIBINYIO IEHY p, TIPH KOTOPOM MECSYHAs BRIpyUKa ! (P )cocrasut e Menee 240 Thic, pyo.
OTBeT npuBeIUTE B THIC. pYyO.

10. B cocyn, conepxamuii S mutpoB 12—TpoIieHTHOTO BOJHOTO pacTBOpa HEKOTOPOTO
BelIeCTBa, 100aBMWIN 7 TUTPOB BObI. CKOJIBKO MPOIIEHTOB COCTABISIET KOHIIEHTPALUs
MTOJTYYHUBINETOCs pacTBopa?

3 AT

=Y

oy 1

11. """ Ha pucyHke n300pakeHbI rpa(uKu (yHKITHIA
f(x) = 4x? —25x+41, g(x) = ax® +bx+c

Haiinute abcruccy Touku B.

’KOTOpBIE NIepeceKatoTesi B Toukax 4 u B.

x> —6x+10) +2.

12. Haiigute HauMeHbIIee 3HaUeHUE QYHKIIUN y= 10g3(

tg’x+5tgx+6=0.

13. a) Pemure ypaBHEHUE

T
—2% — —]
0) HailimuTe Bce KOpHU ATOTO YpaBHEHUsI, IPUHA]UIEKAIIUE OTPE3KY [ ’ 2

14. B npaBwibHON YeThIpEXYyTobHON nupamuie SABCD ctopona AB ocHoBaHus paBHa 16, a
BbIcOTa nupamubl paBHa 4. Ha pédpax AB, CD u AS otmeuens! Touku M, N u K
COOTBETCTBEHHO, IpuuéM AM = DN = 4 u AK = 3.

a) Jloxaxwute, uro iockoct MNK n SBC mapaiiebHbl.

6) Haiimute pacctostare ot Touku M o miockocta SBC.

15. Pemmre HEpaBeHCTBO

|x2 — 10x]
(x> +7x+6)%

(D)= (x+6)<



16. I'paxxnanun [leTpoB o cityyaro pokaeHus cbiHa oTKpbUI 1 ceHTssOpst 2008 rona B GaHke
cY€T, Ha KOTOPBIN OH exeroaHo kimaxet 1000 pyoueii. [To ycmoBusM BKIaga OaHK €XKEToHO
HauuciseT 20% Ha cymmy, Haxosurytocst Ha cuére. Uepes 6 net y rpaxxnanuna [lerposa
poaunack 109b, U 1 cenTsiopst 2014 ro1a OH OTKPBUT B IpyroM OaHKe CYET, Ha KOTOPBIMA
exerogHo K1anét mo 2200 pyOieii, a 6ank HauucnseT 44% B roa. B kakom rony mocie
OYEePETHOTO MOIMOJIHEHUSI CYMMBI BKJIa/I0B CPABHSIFOTCS, €CIIU JIEHBI'H CO CYETOB HE CHUMAIOT?

17. Touka O — 1EHTP OKPYKHOCTH, BIIHUCAHHOU B TpeyroiasHUuK ABC. Ha mpogomxkenun
otpeska A0 3a Touky O ormedeHa Touka K tak, uro BK = OK.

a) Jlokaxxute, 4TO YeTBHIPEXYTroJIbHUK 4 BK(C BIIMCAaHHBIN.

0) Haiimute mymny otpeska AQ, eciu W3BECTHO, YTO PAINYChl BIUCAHHOMN M OMMMCAHHON
OKpyxHOcTel TpeyroyibHuKa ABC paBHbl 3 1 12 coOoTBETCTBEHHO, @ OK = 5.

18. Haiitu Bce 3HaueHus a, MpH KaXkJIOM U3 KOTOPBIX YpaBHEHUE

Vx+2a—1+vVx—a=1
NMECT XOTHA 6BI OJIMH KOPCHb.

19. Kaxnplit u3 28 cTyJJeHTOB MKcaT WIKM OJHY U3 ABYX KOHTPOJBHBIX paboT, WK Hamucaiz ooe
KOHTPOJIbHBIC PabOTHI. 3a KX Iyi0 paboTy MOXKHO OBLIO MOJTYYUTH I1efioe yrciio 6amioB ot 0 10
20 BxmrounTenbHO. [To Kax10# U3 1BYX KOHTPOJIBHBIX pabOT B OT/IENBHOCTU CpeAHUN Oast
cocTtaBmi 15. 3aTeM KaXkJIbIi CTY/IEHT Ha3BaJl HAMBBICIIMMA W3 CBOMX OA/IOB (€CIIH CTYJEHT
nucal oJHy paboTy, To OH Ha3Bai O6aut 3a He€). CpeqHee apupMeTHUECKOe Ha3BaHHBIX OaJIIIOB
paBHoO S.

a) [IpuBenute mpumep, korma S < 15.

6) MorJo 1 oka3aTbesl, UTO TOJBKO JIBa CTYJIEHTA HaMKcaan 00e KOHTPOJIbHbIE paboThl, eciu S
=137

B) Kakoe HamMeHbIIIee KOJITMYeCTBO CTYICHTOB MOTIJIO HAMMCATh 00€ KOHTPOJIBHBIE paOOTHI, €CJIH
S=13?

Bapuant Ne 9

E

F o0 ) c

A H B
1. © 7" HaiiguTe cTOpoHY IPAaBHIJIBHOTO MIECTUYTOJBHUKA, OIIMCAHHOIO

V3.

OKOJIO OKPY>KHOCTH, PaJInyCc KOTOPOH paBeH



2. A B Cropons! npasuibHOTrO Tpeyronsuuka ABC pasusl 3. HaiiauTe nmny

AB —AC.

BEKTOpa

==y 1

3. Qe oo B cocye, nMerommeM GopMy KOHYCa, yPOBEHb JKHAKOCTH JOCTHTAET 2
BBICOTBL. O0BEM xuKocTH paBeH 70 Mil. CKOJIBKO MIJUTHJIMTPOB KUAKOCTH HYKHO JIOJHUTH,
YTOOBI TIOJIHOCTBIO HAMOJIHUTE COCYT?

4. [IpoBoautcs xxepedreéBka JIurn Yemnumonos. Ha mepBom aTamne sxepeObEBKH BOCEMb KOMaH]I,
cpeaM KOTOpBIX KoMaH 1a «bapcenonay, pacipenenuimuch cirydaitHbIM 00pa3oM 10 BOCEMH
UTPOBBIM IPYIIIaM — IO OJHOM KOMaHe B TPYIIY. 3aTeM IO STHM e IPYTIIaM CIIydaitHbIM
00pa3oM pacrpeessIFoTCs elle BoceMb KOMaH/ 1, Cpe/id KOTOPhIX KoMaHa «3eHuT». Haitnure
BEPOSITHOCTH TOTO, YTO KOMaHIbI «bapcesoHay 1 «3eHUT» OKaKyTCs B OJHON HUTPOBOM TpyIITIE.

5. UrpanbHblit KyOuK OpocaroT aBaxbl. M3BecTHO, 4TO B cymMe Bbinaio 8§ oukoB. Haitiure
BEpOSITHOCTH TOTO, YTO BO BTOPO# pa3 BhIMAIO 3 OYKa.

1 1
2
—x“ =16-=.
6. Haiimute kopeHb ypaBHEHUS 3 3 Ecim ypaBHEHHUE UMeEET 0oJiee OJTHOTO KOPHS, B
OTBETE 3AIUIINTE MEHBITNNA U3 KOPHEW.

i L Sxm
gl\a+~—— 1/,
7. Haitmure 2 ) ecnn tga=0,4.
VA
4 . P =
S I o
o o ! 1 I'x)
~ I
|
L
(¢ Xy 5 :T
8. ~+ Ha pucyHke u300paxeHbl rpaguk QyHKIUAH

y=f (x)I/I KacaTelbHas K 3ToMy rpaduKy, MpoBeJIEHHAS B TOUKE X0 — 2 Haiigute sHaueHne
2

MIPOU3BOTHOM (PyHKITHH 8 (x) =x"—f (x) + 113 TOYKE X.

9. Jlns onpenenenus 23pPeKTUBHOM TeMIepaTypsl 3BE31] UCIIONIB3YIOT 3aKkoH CTedaHa—

P =oST?

bonbivana, coriaacHO KOTOpOMY 'rie P — MOIIHOCTD U3JIy4eHHUsl 3Be31bI (B



Br
o= 5, 7-10 B —5 174
BaTTax), M~ - K* — nocrosmnas, S — momanp TTOBEPXHOCTH 3BE3/IBI (B
KBaJIpaTHBIX METpax), a /' — Temmeparypa (B KeJbBUHAX). VI3BECTHO, 4TO IJI01IA b

20
— 107 2
TTOBEPXHOCTHU HeKOTopOﬁ 3BE3bI paBHA 1 6 M ’a MOIITHOCTb €€ HU3JIy4YCHH paBHA

9,12-10% Br

"Halimute Temrieparypy 3TOi 3Be3/Ibl B KEJIbBUHAX.

10. Kaxapiit 13 ABYX pabounX OJMHAKOBOW KBAM(UKAIIMKA MOKET BBIIIOJTHHUTH 3aKa3 3a 15
yacoB. Uepe3 3 yaca mocie Toro, Kak OJJUH W3 HUX MPUCTYIHI K BBHITIOJHEHHIO 3aKa3a, K HeMy
MIPUCOETMHIIICS BTOPOiT pabounii, 1 paboTy HaJI 3aKa30M OHU JIOBEJH JIO KOHIIA YKe BMECTe.
CKOJIBKO 4acoB MOTPeOOBaIOCH Ha BBIIIOJHEHNE BCETo 3aKa3a?

VA

0|1 X

*

11. / P Ha preynke n3o6paén rpadux dynxunn J (X) = kX + b Hajiure

f(=5).

E; O}.

12. Haiiute Hanbobinee 3HaueHne GyHKIwpu Y — 3tgx —3x+ Sya oTpe3Ke [_ 4

2c0s2x+4v3cosx—7=0.

13. a) Pemurte ypaBHEHUE

.4
7

[ 3 ]

0) HaiimuTe Bce KOpHU ATOTO YpaBHEHHUS, PUHATICKAIINAE TPOMEKYTKY

14. B ocHoBanuu npasuibHOM nupamuasl PABCD nexut xBanpat ABCD co cTopoHOH 6.
CedeHne MUpaMUIbI IPOXOIUT Yepe3 BEPIIUHY B U cepenuny pedpa PD neprneHauKyIspHO
3TOMY pedpy.

a) JlokaxxuTe, 4TO yroJI HaKJIoHa OOKOBOTO pedpa mupaMuIbl K €€ OCHOBaHUIO paBeH 60°.

0) HaiimuTe miomanas cedeHUs] TUPaMUIBL.

lg(5y* —2y+1) _ logs7
(492 —5Sy+1)3 = logs7 "

15. Pemure HEpaBEeHCTBO: Ig

16. ®abpuka, IpoU3BOASIIAS MTUIIECBBIE IOy (paOpHKATEI, BEITYCKAaeT OJMHYMKH CO
CIIeTyIOIIUMHU BUJIAMHU HAUWHKH: SITOJIHASI U TBOPOXKHAs. B maHHO# HIke TabmuIle MpuBeIeHBI
ce0eCTOMMOCTh M OTITyCKHas IIeHa, & TAK)KEe TIPOU3BOICTBEHHBIE BO3MOKHOCTH (pabpuKu 1o
Ka)KJIOMY BUIY IPOAYKTa MPH MOJTHON 3arpy3Ke BceX MOIHOCTEN TOIBKO JaHHBIM BHJIOM
MPOIYKTA.



Bun CebecroumocTth(3a 1 Otmycknas neHa(3a 1
[Ipon3BOICTBEHHBIEBO3MOXKHOCTH

HAYUHKHU TOHHY) TOHHY)
SATOJBI 70 TBIC. PYO. 100 ThIC. PYO. 90 (ToHH B Mec.)
TBOPOT 100 ThIC. PYO. 135 T1hIC. pYO. 75 (TOHH B Mec.)

J1J1s1 BBIITOJTHEHUST YCIIOBUN aCCOPTUMEHTHOCTHU, KOTOPBIE PEAbSBISIOTCS] TOPTOBBIMHU CETSIMU,
IPOAYKIMH KaXKJJ0r0 BUJA JOJKHO OBITh BBIIYIIIEHO HEe MeHee 15 ToHH. IIpeamnonaras, 4ro Bes
npoayKius pabpuKu HAXOAUT CHpoc (peanusyeTcs 6e3 ocTaTKa), HallAuTe MaKCUMaIbHO
BO3MOXHYIO TPUOBLTH, KOTOPYIO MOXKET IMOIYYIHTH padbprKka OT MPOU3BOJICTBA OJTUHIUKOB

3a 1 mecs.

17. Ha otpeske BD B3srta Touka C. buccektpuca BL paBHOOeapeHHOTr0 TpeyroiabHuka ABC ¢
ocHoBanueM B( sBisieTcs O0KOBOM CTOPOHOH paBHOOEIPEHHOTO TpeyroiasHuka BLD ¢

ocuoBanuem BD.

a) Jloxaxwute, uro TpeyroJbHUK DCL paBHOOSIPEHHBIM.

cos ZABC =

1
0) 13BectHO, uTO 0 B kakoM OTHOIICHMN npsimasi DL et ctopony AB?

18. Haiinute Bce 3HAUCHHS @, IPU KAKIOM U3 KOTOPHIX YpaBHEHUE

ax+vV3—2x—x2=4a+2

HMeEET €IMHCTBECHHBIN KOPCHb.

19. MHOXecTBO yrcell Ha30BEM XOPOIIHM, €CJIH €r0 MOXKHO pa3OuTh Ha JIBa MOJIMHOKECTBA C
OJIMHAKOBOW CYMMOU YHCel.

a) SABnsercs au mHoxkectBO {100; 101; 102; ...; 199} xopoumum?

20
0) SBnsiercs mu MmHOXKecTBO {2;4; 8§; ...; 2 0

} xopomum?
B) CKOJIBKO XOPOIIUX YEThIPEXITEMEHTHBIX MTOAMHOXKECTB Y MHOXKecTBa {3; 4; 5; 6; 8; 10; 12}?

Bapuaur Ne 10




D
S ﬁ\
.-")

\E

(,, [ /]

1. \E__.L = Haiimute yron ACB, ecnu Bimcanubie yribl ADB u DAE
4 Wy T3 po S
OMMPAIOTCS HA JIyTH OKPYXKHOCTH, I'payCHbIE BETMUYUHBI KOTOPHIX PaBHBI COOTBETCTBEHHO 118
o}
u 38" .Orser JIaliTe B rpajaycax.

D c
/’7
.- lll."ll
%
2. A B Imaromamu pom6a ABCD nepecekarorcs B Touke O 1 paBubI 12 1 16.
] 46 BO.
HaiifuTe cransipHOE MPOU3BEICHHE BEKTOPOB u

3. HaiiuTe 06beM MHOTOIPAaHHHKA, BEPITHHAME KOTOPOTO sBJIsoTCs Toukd A, B, C, D1

NPAMOYTOJIBHOTO MapajlleienuIena ABCDAB,C1D; Y KOTOPOI'O AB=4,AD =3,
AA; =4.

4. Y Butn B konmiike JexKuT 12 pyOnéBbix, 6 IByXpyOiaEBbIX, 4 MATHPYOIEBBIX U 3
necaTupyOnEBbIX MOHETHL. BuTs Hayraa qoctaét u3 KONWIKK ogHy MoHeTy. Halinure
BEPOSITHOCTh TOTO, UTO OCTABIIAsICSI B KOMMMIIKE CyMMa COCTaBHUT Ooiiee 70 pyOreit.

5. IlnarexHbIi TEpMUHAT B T€UEHHE pabOYero THS MOXKET BBIMTH U3 CTPOs. BEposSTHOCTH 3TOTO
coOpiTust 0,07. B ToproBoM 1meHTpe HE3aBUCUMO APYT OT JApyra paboTaroT JBa TaKUX IUIATEKHBIX
TepMmuHana. Haliute BeposITHOCTh TOTO, YTO XOTS ObI OJIMH U3 HUX B T€UEHUE pabOUero JHS
OyJIeT ucrpaBeH.

(2x4+7)*= (2x—1)%

6. Pemure ypaBHEeHue

glogs50
glogs2

7. Haiinute 3Ha4eHNE BBIPAXKEHUS



) I,
i | [ f

[
/

8. o Ha pucynke nzo0paxens! rpapuk GpyHKIIHMI

¥ = f(X)u kacarensuas sTOMY IpaduKy, NpoBeaEHHAs B TOUKe Xo. Haliute 3HaueHune
npou3BoHOM QyHKIMM g(X) = 6f(x) — 3x B TOUKE X).

9. KamHemeTaTenpHasi MalllMHA BHICTPEIMBAECT KAMHHU 110J] HEKOTOPBIM OCTPBIM YIJIOM K
ropusonTy. TpaeKTopHs IolieTa KaMHsl omuckBaetes gopmyion ¥ — 4 +bx rae
1

a=——— —1
100y > b = 1- nocrosuusie mapamerpsr, X (M)— cmemmenme kammst o TOPU30HTAIIH,
)’(M)— BbICOTA KaMHs HaJ| 3eMiieil. Ha kakom HanOoJbIeM pacCTOSIHUU (B METpax) OT

KpPEMOCTHOMN CTEHBI BRICOTOU 8§ M HYHO PACIIONIOKHUTH MAIIUHY, YTOOBI KAMHU TIPOJIETAN Hal
CTEHO Ha BhICOTE He MeHee 1 meTpa?

10. /IBa uenoBeka OTHPABISIOTCS U3 OJHOTO JIOMa Ha MPOTYJIKY 10 OIMYIIKH Jieca, HaXoIsIIencs
B 4.4 kM oT joma. OJuH UAET CO CKOPOCTHIO 2,5 KM/, @ IPYroil — co CKOPOCTHIO 3 KM/d. Joiast
JI0 OITYIIKU, BTOPOH ¢ TOM e CKOPOCThIO Bo3Bpalaercsi oopatHo. Ha kakom paccrostHuu ot
JoMa Mpou30uIET ux BcTpeua? OTBET JaiTe B KIJIOMETpax.

VA

11. St Ha pucynke u300pakén rpaduk GyHKIUNA

f(x) =log, (x+b) Haiggure S (11) -

y= (2% —10x+10)>*.

12. Haiimure Touky MakcuMyma (pyHKITHH

2 N—
13. a) Pemure ypaBHEHUE (tg X — 1) vV 13cosx = 0.

0) HaiimuTe Bce KOpHU ATOTO YpaBHEHUsI, PUHA IISKAIINAE OTPE3KY 2

14. B npaBmibHO# yeTbIpexyroiapHoi nupamuie PABCD, Bce peOpa KOTOpo# paBHbI 4, Touka K
— cepeauHa 00KOBOTO pedpa AP.



a) [loctpoiite ceueHrne mUpaMuIbI IIOCKOCTHIO, TPOXOIAIIEH Yyepe3 ToUuKy K U mapajuiebHOM
npsimbiM PB u BC.

6) HailimuTe momaas cedeHusl.

2 2
15. PemuTe HEpaBEeHCTBO logy(3x—1) +logs, | 2—
—log,(3x—1)*—logs,_;4+2<0.

16. 15-ro nexkaOps nmaHupyeTcs B3ATh KpeauT B OaHke Ha 21 mecsir. Y ciioBHs BO3BpaTa TaKOBHI:

— 1-ro yncna kaxa0ro Mecsia JoJr Bo3pacTtaeT Ha 3% 0 CpaBHEHUIO ¢ KOHIIOM MPEABITYIIETO
MecsIa;

— ¢0 2-10 110 14-e 4ncito KaXkaoro Mecsaia Heo0X0IUMO BBIILTATATE YacTh JOJITa;

— 15-r0 uncna kaxmoro Mecsia ¢ 1-ro mo 20-# gonr qomkeH Ob6ITh Ha 30 THICSY pyOIei
MEHbIIIE JI0JITa Ha 15-e unciio mpebayero Mecsiia;

— K 15-my uucmy 21-ro Mecsinia KpeuT JOJIKEH OBITh MOJTHOCTHIO TIOTaIIeH.

Kakyto cymmy tutaHupyeTcst B3sITh B KPEJIUT, €CIH 00I1asi CyMMa BBIIUIAT TTOCIIE TIOJTHOTO €T0
noraiieHust coctaBut 1604 Teicsia pyomneit?

17. Jlana tpanemust ABCD ¢ ocuosarmsmu AD u BC, npmaem AD = 2BC 3 1ouka M suytpu
(o]
Tpanenuu, TaKas, 4ro ZABM = ZDCM = 90°".

a) Jloxaxwute, uro AM = DM.

6) Haiimure yron BAD, ecou yron CDA pasen 50°, a BeicoTa, TpoBeAEHHAs U3 ToUku M K AD,
paBHa BC.

18. Haiigute Bce 3HaueHU k, IPH Ka’kKJOM M3 KOTOPBIX YpaBHEHHE

6k — (2 —3k)cost 3
sint — cost -

: .
MMeEeT XOTsI Obl OJIHO PEIlIEeHHE Ha OTPE3Ke 2

19. a) MoHo mu uncio 2014 npencTaBUTh B BUIE CyMMBI IBYX PAa3JIMUHBIX HATYpaJIbHBIX
yrces ¢ OJUHAKOBOM cymmoit udp?

6) MoxHo 1 uncio 199 nmpencraBuTh B BUJE CyMMBI IBYX Pa3IMUHBIX HATYPAJIBHBIX YHCE C
OJIMHAKOBOM cymMmMoi nudp?

B) HalinuTe HaumeHblee HaTypalbHOE YHUCIIO, KOTOPOE MOXKHO MPEICTABUTH B BUJE CYMMBbI
MSATH pa3IMYHBIX HATYPATBHBIX YUCET ¢ OJTMHAKOBOM cyMMOit mudp.
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HNuTepHeT pecypcebl:
1.https://mathb-ege.sdamgia.ru/
2. http://alexlarin.net/

3.https://egemaximum.ru/
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