JAuarnocruyeckasi padora
no MATEMATHUKE

B (popMaTe nepcnekTuBHON Moxean EI'D
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Paijion.

I'opon (HaceéHHBII MYHKT)

HlIxoJa.

Kiacc.

damuiaua

Hmsa

OTuecTBO.

Maremaruka. 10kiacc. Bapuaut MAOO601 (e3 sorapupmos) 2

HNHceTpykuus no BbINOJTHEHHIO PadoThI

JlmarHocTH4ecKuil BapuaHT pa3paldOoTaH MO MEPCHEKTUBHOH CXeMe IBYX-
ypoBaeBoro EI'D mo maremaruke. Pabora cocrout m3 15 3amanumit u mpemHas-
HadeHa Ui MPOBEPKH OCBOCHUSI MATEMATHKH Ha NMpOQHILHOM ypoBHe. Paborta
IpeHa3HaueHa [UI Yy4YalluXcsl, HAleJCHHBIX Ha INPUMEHEHHE MAaTeMaTHUKU
B JaJbHEHNIIEH MPpoQecCHOHATBHOM e TeNbHOCTH.

PaboTa cocrout n3 nByx vacteid. [lepBas 4acTh BKIIOYAeT 8 3a/IaHUi ¢ KpaT-
kuM otBeroM B1-B8. OTBeTOM K KaKIOMy M3 HHX SIBISICTCS LEJOC YHCIIO HIIH
KOHEYHasl IeCATUYHAS IPOOb.

Yacte 2 comepxut 7 3amannii (C1-C7) MOBBIMIEHHOTO ¥ BBICOKOTO YPOBHEH
CJIOKHOCTH TI0 MaTepHaly Kypca MaTeMaTHKH CPEIHEH IIKOJbBI, TMPOBEPSFONIIX
YpOBEeHb NPOQUIBHON MaTeMaTHYeCcKOHl MOAroToBKU. Kaxkmoe w3 oTHX 3amaHui
TpeOyeT 3alUCH TIOJHOTO PEIICHHS U OTBETA.

IIpu BeimonmHeHMH 3agaHuii Bel MoxeTe monb30BaThcsl uyepHOBHMKOM. Ha
BbITIONIHEHHE paboThl naércs 3 yaca 55 munyTt (235MunyT). CoBETYEM BBITONHSITH
3aJaHusl B TOM IIOpsiIKe, B KOTOPOM OHHM JAaHbl. [IJii SKOHOMHMH BpPEMEHHU
MPOIMyCKaiTe 3amaHue, KOTOPOe He yHAaéTcs BBIIONHUTH Cpaly, W IEPEXOIHTE
K crexyromeMy. Ecim mocne BeImonHeHHs Beeit paboTel y Bac ocranercs Bpems,
BbI cMOXxeTe BepHYThCS K IPOITYLICHHBIM 3a/IaHUSM.

Bannel, monmydeHHsle Bamu 3a BBHITOMHEHHBIE 3aJaHuUsl, CYMMHPYIOTCS.
[MocrapaiiTech BBITIOIHUTH KaK MOXHO OOJIbIIE 33JJaHUN U HaOpaTh HaHOOJIbIIEE
KOJIMYECTBO OAJLIOB.

Kenaem ycnexa!

OMIHMO. ©Crarl'pan 2014r. [Tyonukarus B ViHTepHeTe MM neYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena
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Haiingute 3HaueHUe BBIpAXCHHUA —

Maremaruka. 10xnacc. Bapuanr MAO0601 Ge3 noraprpmos) 3

Yacrs 1

Omeemom na 3aoanusn Bl-B8 oonxncno ovimv yenoe uucno unu xoneunasn
oecamuunan Opoov. Eounuyvl usmepenua nucamo ne Hy»sCHO.

10
sin? 92 + sirf 182"

OTBeT:

B Tabnuue naHbl CBeACHMS O HACEIECHNH U IUIONIAAN IEBATH KPYIHEHIIIMX TOPOJIOB
Poccuiickoit @enepanuu.

YuCcIeHHOCTh Iromans
T'opon HaceJeHus
(ThIC. yeIL.) (ics. xew)
1 |[ExarepunOypr 1396,1 487
2 |Kazaup 1176,2 425
3 MockBa 11980 2511
4 |Hwxuuit HoBropon 1259,9 411
5 |HoBocubupck 1523,8 506
6 |Omck 1160,7 573
7 |Camapa 1171,6 541
8 |Cankr-Iletepbypr 5028 1439
9 |Yensabunck 1156,2 501

Haiimute ropona, B KOTOPBIX YHCIEHHOCTh HACETICHHUS OTIMYACTCS OT MEAUaHbI
3TOil BenuuuHbl He Ooixee, yeM Ha 100 TeIc. kuTeiel. B orBer 3amummre
KOJIMYECTBO TAKUX TOPOJIOB.

OTBeT:

CuMMeTpHUYHYI0 MOHETY OpOoCcHIn IBakAbL. MI3BeCTHO, UTO K OZHOM H3 OPOCKOB
BeIma opén. Haliaure BEpOATHOCTH TOTO, YTO MPHU JPYroM OpOCKE TAKKe BBITAI
opén. [Tpu HEOOXOAMMOCTH OTBET OKPYTIIUTE J0 COTHIX.

OTBeT:

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B MHTepHETE MM IEYaTHBIX N3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena
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KaTeTs! mpsiMOyTOIEHOTO TpeyTroyIbHUKa paBHEL 6 1 8. Haitnure BEICOTY Tpeyrois-

HHKa, IPOBEASHHYIO U3 BEPIIMHBI IPSIMOTO yIiia.

OrtBerT:

B npaBuibHO# ueThIpéxyrosibHoit nupamune SABCD Touka O — IEHTp OCHOBa-

Hus, S —BepmmHa, SO =12, AC =18. Haiinute 60koBoe pedbpo SB.

OrtBerT:

Ilpu temmeparype 0°C pembc umeer amuHy lo=15wm. Ilpu Bo3pacranuu

TEMIICPAaTyphl IMPOMCXOAUT TEIUIOBOE pACIIMpeHHe pelibca, U ero JUINHA,

BHIpaKEHHAs B MeTpaX, Memsercs mno saxomy |(t°)=I,(1+a @), rne
-1

a=1,2010°(°C)™ - ko3 uIHeHT TemaoBoro pacumpenusi, t°— temmeparypa

(8 rpamycax Llembcusi). Ilpu kakoil TemmepaType peibC YIJIHHUTCS Ha 9 mMm?
Ortser BbIpa3ute B rpanycax Llenbcus.

OrTBeT:

3aka3 Ha usrotoBieHue 154 nmetasnel mepBbIi pabOYMii BBIMOJHSET Ha 3 dYaca

ObicTpee, geM BTOpoii. CKONBKO JeTanei 3a gac JenaeT BTOpOil pabouwmit, ecim
H3BECTHO, YTO TIEPBBIH 3a Yac JeaeT Ha 3 peTann Ooibire?

OTBeT:

Haiismre Touky Makcumyma dynkmun y = x° +12x° + 13,

OrtBerT:

OMIHMO. ©Crarl'pan 2014r. [Tyonukarus B ViHTepHeTe MM neYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena
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Yacrs 2

s 3anucu pewenuii u omeemog Ha 3a0anus C1—CTucnonv3yiime omoenvHblil
aucm. 3anumume cHauana Homep evinonusemozo 3adanus (C1, C2um.o.), a
3amem noaHoOe 000CHOBAHHOE Peulene U Oneent.

4
a) Pemmre ypaBuenue 4C0S X— 3cos2— %
0) Haiimure Bce KOpPHHM 3TOTO ypaBHEHWs, MPUHAIJIEKAIINC HHTCPBATY

=)

Ha pe6bpe BB, xyba ABCDABCD, BoiOpana touka K Tak, uro KB =4 u
KB =5. IToctpoiite ceuenne kyda mnockoctsio ADK u HaliauTe ero miomans.

>6.

a) Pemmre HepaBeHCTBO X +
X+6

0) Pernte HEpaBEeHCTBO X+ 4,2+ 1 > > .

Xx+4,2 2
B) Haiijute Bce pelleHHs BTOPOrO HEPABEHCTBA, HE SBJISAIOIIMECS PELICHUAMU
MIepBOro.

B tpeyroapank ABC BrmrcaHa oKpy:KHOCTh paguyca R, kacaromascst CTOpoHbI
AC B Touke D, mpuuém AD = R.

a) Jlokaxute, 4to TpeyroibHuK ABC mpsMOyrosibHbIN.

0) Brincannas okpyxHocTh Kacaercst cropon AB u BC B toukax E u F .
Haiimure momnians tpeyroiapuuka BEF | ecnu uzsectHo, uro R=5u CD =15.

IpennpuanMaTens B3sUT B OaHke kpenut Ha cymmy 993000( py6reit mox 10%

rojoBeix. CxeMa MOoTaleHHsT KPEJNTa: pa3 B TOJ KIMEHT JIOJDKEH BBIIIAYMBATH
0aHKy OJHY M Ty K€ CyMMY, KOTOpas COCTOMT W3 JBYyX yacted. IlepBas wacth
cocrapnsier 10% ot ocraBuielics CyMMBI J0Jra, a BTOpas 4acTh HalpaBlieHa Ha
MoraiieHue ocTaBlieics cymmbl gonira. Kaxaslii ciemyromuii roj] NpoOLEHTHI
HAYHUCIISIOTCS TOJBKO Ha OCTABIIYIOCS CYMMY JIOJITA.

Kakoii momkHa OBITH €XeromHas CcymMma BelulaThl (B pyOIsix), dTOOBI
MPEANPUHAMATEIND TIOJHOCTBIO MTOTACHI KPETUT TPEMS PAaBHBIMH TIATEKaMU ?

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B MHTepHETE MM IEYaTHBIX N3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena
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Haﬁ,E[I/ITC BCC€ 3HAUYCHUS a, HpI/I KaXXI10M U3 KOTOpBIX ypaBHeHI/Ie
2
X’ ~|x-a+6=|x+a-g-(a-6
UMECT e,Z[HHCTBCHHBIfI KOPCHB.

a) TIpuBeMTE IpHMEp TAKOTO HATYPATBHOTO YKCIa N, 9TO umMcna N’ u (n+ 24)2
JIAIOT OJTMHAKOBBIN ocTaToK Mpu nenexnd Ha 100.

0) CKOJBKO CYIIECTBYET TPEX3HAYHBIX YHMCENl N C yKa3aHHbIM B IYHKTE d
CBOMCTBOM?

B) CKOJIKO CYIIECTBYET IBY3HAYHBIX YHCEl M, JUIS KaKIOTO M3 KOTOPBIX

o 2
cymecTByeT poBHO 36 TpEX3HAUHBIX umcen N, Takux, uro N> u (N+m)” naror
OJIMHAKOBHII ocTaTok mpu aeneHnu Ha 100.

OMIHMO. ©Crarl'pan 2014r. [Tyonukarus B ViHTepHeTe MM neYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena




JAuarnocruyeckasi padora
no MATEMATHUKE
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Maremaruka. 10kiacc. Bapuaut MAO0602 (e3 sorapupmMos) 2

HNHeTpykuus no BbINOJTHEHUIO PadoThI

JlMarHoCTHYECKHI BapHaHT pa3paboTaH MO MEePCHEKTUBHON CXeMe JIBYXYpOB-
Heporo EI'D mo matemaruke. PaGota coctout m3 15 3amanmii u npenHa3HaueHa
JUISL TIPOBEPKH OCBOEHHs MaTeMaTHKU Ha MpoGHIbHOM ypoBHe. Pabora mpeaHas-
Ha4YeHa IS y4alluXcsl, HalleICHHBIX Ha MIPUMEHEHNE MaTeMaTHKU B JalbHEHIIeH
npodeccHOHATBHOHN eI TeTbHOCTH.

Pabota cocrouT W3 AByX uyacteit. IlepBas wacTh BKIO4YaeT 8 3amaHHi
¢ xpatkuM oTBeToM B1-B8. OTBeTOM K KaXkIOMY U3 HHX SBISETCS IIEI0OE YHCIIO
WITH KOHEYHast AeCATHIHAS IPOOE.

Yacte 2 coaepxut 7 3apannii (C1-C7) nMOBBILICHHOTO U BBICOKOTO YPOBHEH
CIIOKHOCTH IO MaTepually Kypca MaTeMaTHKU CpeJHel IIKOJbI, MPOBEPSIOIINX
YpOBEHb NMPOQUIBHON MaTeMaTHYecKOi MoAroToBku. Kakmoe W3 oTHX 3amaHHN
TpeOyeT 3allucH IOJHOTO PELIEHHs U OTBETA.

IIpu BoimonHeHuu 3amanuii Bel MoxkeTe mosib30BaThesl YepHOBUKOM. Ha BbI-
nosiHeHue pabotsl maéres 3 yaca 55 munyt (235 munyt). CoBeTyeM BBIIOJIHSTH
3aJaHus B TOM IOpsiiKEe, B KOTOPOM OHM JAaHbl. JlJI1 SKOHOMHU BpPEMEHU
[IpoIycKaiiTe 3ajaHue, KOTOPO€ He YHaéTcsl BBIIONHUTH Cpady, U IEPEXOJUTE
K crneqyromeMy. Ecnu nocne BeimonHeHus Beeil paboTsl y Bac octanercs Bpems,
Bl cMo3keTe BepHYTHCS K MPOITYIIEHHBIM 3aJaHUSM.

bannbl, nomydeHHble Bamu 3a BBIIOJHEHHBIE 3aJaHUsl, CYMMHUPYIOTCA.
IMTocrapaiiTech BBIMONHUTH KaKk MOXKHO OOJNbILE 3aJaHuil U HaOpaTh HauboubllIee
KOJIMYECTBO 0aILIOB.

Kenaem ycnexa!

OMIHMO. ©Crarl'pag 2014r. [TyOnukarms B ViHTepHeTe MM NeYaTHBIX N3aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena
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Yacrs 1

Omeemom na 3aoanusn Bl-B8 oonxcno ovimov yenoe uucno unu xoneunasn
decamuyunasn opoods. EOunuybl usmepeHus nucamo He HyyicHo.

8
sin? 48 + sirf 138’

Haiinure 3HaueHue BeIpakeHUss —

OrtBerT:

B Tabnmiie naHbl CBEICHNS O HACEIEHHUH U IIIOIIAIH AEBATH KPYMTHEHIINX TOPOI0B
Poccuiickoit ®enepanyu.

YucneHHOCTh IMomans
T'opon HaceJICHUs
(TBIC. YeI.) (k. 10m)

1 |[ExarepunOypr 1396,1 487
2 |[Kazaup 1176,2 425
3 Mocksa 11980 2511
4 |Hwxuuii HoBropos 1259,9 411
5 |HoBocubupck 1523,8 506
6 |Omck 1160,7 573
7 |Camapa 1171,6 541
8 |Cankrt-IletepOypr 5028 1439
9 |Yensabuuck 1 156,2 501

Haiinure ropoaa, miomanay KOTOPEIX OTJINYAIOTCS OT MEAUAHbI 3TOW BETMYUHBI HE
Oonee uem Ha 50kB.kM. B 0TBeT 3amuimmTe KOJTMYECTBO TAKUX TOPOJIOB.

OrtBerT:

CHMMETpUYHYIO MOHETY OpOCHIIN ABaXIbl. MI3BECTHO, UTO MPU OJHOM U3 OPOCKOB
BbInan opén. Haliaure BepoATHOCTH TOTO, UTO MPU APYroM OpPOCKe BhIMAa pelka.
IIpu HEOOXOAMMOCTH OTBET OKPYTJIIUTE 10 COTHIX.

OrTBeT:

Karterst mpsmoyronmsHOro TpeyronpHuka paBHel 9 m 12. Haiigure BhIcOTY
TPEYTOJIbHAKA, IPOBEIEHHYIO U3 BEPIIUHEI IIPSMOTO YTJIa.

OrTBeT:

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B MHTepHETE MM IEYaTHBIX U3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena
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B mpaBuibHOW  ueThIpéxyrodpHoi mupamume SABCD  Touka O —ueHTp
ocHoBanusi, S —Bepmuraa, SO =12, BD =10. Haiinure 6oxoBoe pedpo SA.

OrtBerT:

IIpu Ttemmeparype 0°C pensc umeer mmuHy |o=12,5m. Ilpu Bo3pactaHuu
TEMIEpaTypbl IMPOUCXONUT TEIUIOBOE pPACIIMPEHUE penbca, M €ro JJIHHA,
BHIDAKEGHHAs B MeTpax, Mensercs 1o 3akomy |(t°)=I,(1+ad°), rme

-1
0 =1,200°(°C)™" — ko3 pULHEEHT TeII0BOro paciuupenns, t° — Temeparypa
(B rpanmycax Ilenscus). Ilpu Kakoii Temieparype pelibC yUIMHATCA Ha 7,5MM?
OrtBeT BbIpasuTe B rpaxycax Llembcust.

OrtBerT:

3aka3 Ha 165 nmeranedi mepBblii pabouuii BhIMOJIHSAET HA 4 yaca ObIcTpee, ueM
BTOpoi. CKONBKO AeTajel B 4dac AenaeT BTOPOH pabodumil, eciM M3BECTHO, UTO
TIEPBBI 3a Yac JenaeT Ha 4 getanu 6ojbiie?

OTBeT:

Haiinure Touky MuHEMyMa QyHKIHK Y = X2 —3x2 +17.

OTBeT:

OMIHMO. ©Crarl'pag 2014r. [TyOnukarms B ViHTepHeTe MM NeYaTHBIX N3aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena
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Yacrs 2

[ns 3anucu pewenuii u omeemos na 3adanusn C1—CTucnonv3yiime omoenvnoli
aucm. 3anuwume cnauana Homep evinoansemozo 3aoanus (CL, C2um.9.), a
3amem noiHoe 000CHOBAHHOE PeuleHUe U Omeem .

a) Pemnre ypaBHenue 4cos' x- cosR- %
0) Haiiure BCe KOpPHH OSTOTO ypaBHEHHs, MPUHAUICKANINE HHTEPBATLY
3n
=3, -
[omi-3

Ha pebpe AA xyba ABCDABCD, BsiOpana Touka K Tak, uto KA=7 u
KA = 2. IToctpoiite ceuenue Kyda maockocteio CD,K 1 HaliauTe ero miuomans.

24
a) Pemmre HepaBeHCTBO X + >7.
X+

0) Pernte HepaBEeHCTBO /X +5,2+ 1 > E

Xx+5,2 2
B) HaiiguTe Bce pelieHHs BTOPOro HEPaBEHCTBA, HE SIBILIIOLIMECS PELICHUSIMH
nepBoro.

B tpeyronsauk ABC BmmcaHa OKpYXHOCTh paaumyca R, xacaromascsi CTOPOHBI
AC B Touke D, mpuuém AD = R.

a) JlokaxuTe, 9yTo TpeyroabHuK ABC IpsSMOYTOJbHBIA.

0) Bnucannas okpyxHOCTh Kacaercss ctopoH AB u BC B Toukax E um F.
Haiinure mnomans Tpeyroiapauka BEF | ecnu uzBectHo, uro R=2 u CD =10.

Depmep B3 B Oanke kpemut Ha cymmy 364000( pybneit mog 20% romoBbIx.
CxemMa TorameHus KpeIuTa: pa3 B rof KIHEHT JOJDKCH BHIIIAYNBATE OAHKY OIHY
U Ty K€ CyMMY, KOTOpasi COCTOUT M3 IBYX 4acTell. [lepas gacts cocrapisier 20%
OT OCTaBlICiics CyMMBI [0jra, a BTOpas 4YacTh HAlpaBjicHa Ha IOTallCHHE
ocraBlIeiicss cyMMbl ponra. Kaxnaplii ciemgyronuii roa NpOLEHThl HAYUCIAIOTCS
TOJBKO Ha OCTABIIYIOCS CyMMY JIOJITa.

Kakoil noypkHa OBITH €KErofHas cyMMa Beluiarel (B py0isx), 4roObl (epmep
MOJIHOCTBIO TIOTACKIT KPEIUT TPEMs PABHBIMH ILIATEIKAMU ?

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B MHTepHETE MM IEYaTHBIX U3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena
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HaﬁHHTe BC€ 3HAUCHUA a, P KAXKIOM U3 KOTOPBIX YPAaBHCHUEC
2
x> +(1-a)" =|x-1+a|+|x-a+1

HUMECT eZ[HHCTBeHHLIﬁ KOPCHB.

a) IpuBeaUTE IPUMEP TAKOTO HATYPAIBHOrO uxcia N, 4to yncaa N2 u (n +16)°
JIAI0T OJJMHAKOBBIH ocTaToK Tpu AeneHun Ha 200.

6) CKOJIBKO CYIIECTBYET TPEX3HAUHBIX YHMCEN N C yKa3aHHBIM B IyHKTE d
CBOMCTBOM?

B) CKOJIbKO CYIIECTBYET JABY3HAYHBIX YHCEd M, JUI1 KaKIOrO M3 KOTOPHIX

. 2
CYIIIECTBYET POBHO 36 TPEX3HAUHBIX YMCEN N, TAKHX, 4To N° M (n+m)° maror
OJIMHAKOBBIN OCTaTOK mpu aeneHun Ha 200.

OMIHMO. ©Crarl'pag 2014r. [TyOnukarms B ViHTepHeTe MM NeYaTHBIX N3aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperiena
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