JAuarnocruyeckasi padora
no MATEMATHUKE

B (popMaTe nepcnekTuBHON Moxean EI'D

16 mag 2014 rona

10 kaace

BapuantT MA00603

(mpoduabHBIH ypoBeHDb €3 MPOU3BOIHOI)
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HlIxoJa.
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damuiaua
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OTuecTBO.

Maremaruka. 10xacc. Bapuant MAOO603 (e3 npou3BOAHBIX) 2

HNHceTpykuus no BbINOJTHEHHIO PadoThI

JnmarHocTuueckuil BapuaHT pa3paboTaH MO NEepCIeKTUBHON cxeMe ABYXYpOB-
HeBoro EI'D mo martematmke. Paborta coctout u3 15 3amanmii m npenHasHadeHa
JUIS  TIPOBEPKA OCBOCHHS MAaTeMaTHKH Ha TpoQuiabHOM ypoBHe. Pabota
IpeIHa3HaueHa [UIl Yy4Yalluxcsl, HaleJeHHBIX Ha IPUMEHEHHE MAaTeMaTUKU
B JTaJbHEHIIEH MPpoQecCHOHATBHOMN e TeNbHOCTH.

Pabora cocromr w3 naByx wacredd. IlepBas wacTh BKIIOWaeT 8 3amaHmit
¢ kpatkuM otBeToM B1-B8. OTBeTOM K Ka)KIOMY W3 HHX SIBISICTCS 1IEJIOC YHCIIO
WM KOHEYHAs! IECSITUYHAs 1pOOb.

Yacte 2 comepxut 7 3amannii (C1-C7) MOBBIMIEHHOTO M BBICOKOTO YPOBHEH
CJIOKHOCTH TI0 MaTepHaly Kypca MaTeMaTHKH CPEIHEH IIKOJbBI, MPOBEPSFOIINX
YpOBEHb NPOQUIBHON MaTeMaTHYeCKOH MoAroToBku. Kaxkmoe W3 oTHX 3amaHui
TpeOyeT 3alUCH TIOJTHOTO PELICHHS U OTBETA.

IIpu BelmosmHeHMH 3agaHuii Bel Moxere monb30BaThCcsl uyepHOBHMKOM. Ha
BbITIONIHEHHE paboThl naércs 3 yaca 55 munyTt (235MunyT). CoBETYEM BBITONHSITH
3aJaHusl B TOM IIOpsiIKEe, B KOTOPOM OHHM JAaHbl. [IJii SKOHOMHMU BpPEMEHHU
MPOIMyCKaiTe 3amaHue, KOTOPOe He yHAaéTCs BBIIONHUTH Cpaly, U IEPEXOIHTE
K crenyromemMy. Ecnm mocne BeImonHeHHs Beeit paboTel y Bac ocranercs Bpems,
BbI cMOXeTe BepHYTbCS K IPOITYLICHHBIM 3a/IaHUSM.

Bannel, monmydeHHsle Bamu 3a BBITOMHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[MocrapaiiTech BBITIOIHUTH KaK MOXHO OOJIbIIE 33JaHUN U HaOpaTh HaUOOJIbIIee
KOJIN4YECTBO OaoB.

Kenaem ycnexa!

OMIHMO. ©Crarl'pax 2014r. [TyOnukarus B ViHTepHeTe MM NeYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena
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Haiingute 3HaueHUe BBIpAXCHHUA —

Maremaruka. 10xmacc. Bapuant MAOO603 (e3 mpon3BoaHbIX) 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 CBeACHHMS O HACEIECHNH U IUIONIAAN JEBATH KPYIHEHIINX 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 HTepHETE MM IEYaTHBIX N3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena

Maremaruka. 10kiacc. Bapuaut MAOO603 (e3 npon3BoIHbIX) 4

Katersl mpsMmoyrossHOTO TpeyroibHHKa paBHel 6 u 8. Haifmure BEICOTY
TPEeyroJIbHUKA, IPOBEIEHHYIO U3 BEPIIUHBI IPSMOTO YIJa.

OrtBerT:

B mpaBumbHOMH weThlpéxyromsHOM mmpamune SABCD  touka O —meHtp
ocHoBaHus, S —BepmHa, SO =12, AC =18. Haiinute 60xoBoe pedpo B .

OrtBerT:

Ilpu temmeparype 0°C pembc umeer amuny lo=15wm. Ilpu Bo3pacranuu
TEMIIEpaTypbl IIPOMCXOAUT TEIIOBOEC pPACIIMPEHHE pelbca, M €ro JJIHHA,
BHIpaKEHHAs B MeTpaX, Memsercs mno saxomy |(t°)=I,(1+a @), rne

-1
a=1,2010°(°C)™ — K03 PUIHUEHT TEIIOBOTO pacumpenus, t° — remneparypa
(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:

2_
Haiizire Hanmenbinee 3Hauenne Gpyaxuun y = 3% 6,

OTBeT:

OMIHMO. ©Crarl'pax 2014r. [TyOnukarus B ViHTepHeTe MM NeYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena




Maremaruka. 10xmacc. Bapuant MAOO603 (e3 mpon3BoaHbIX) 5

Yacrs 2

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

4
a) Pemmre ypaBuenue 4C0S X— 3cos®- %
0) Haiiiure BCe KOpPHH OSTOTO ypaBHEHHs, MPUHAUICKANINE HHTEPBAILY

(—7—2";—2n).

Ha pebpe BB, xyba ABCDABCD, Boibpana Touka K Ttak, uro KB =4 u
KB =5. Iloctpoiite ceuenne kybda mrockoctsio ADK u HaliauTe ero miomans.

2
a) Pernte HepaBeHCTBO X+ —— = 6.
X+6

6) PemnTe HepaBeHCTBO (Iogz(x+ 4,2)+ 2)( Iogz(x+ 4,3— $2 [

B) HaiinuTe Bce pelieHHss BTOPOrO HEPABEHCTBA, HE SIBILSIFOIINECS PELICHUSMH
MIepBOro.

B tpeyronpauk ABC BrmcaHa OKpY»XHOCTB paguyca R, kacaromasicst CTOpOHbI
AC B Touke D, mpuuém AD =R.

a) JlokaxuTe, 4yTo TpeyroabHuKk ABC IpsMOYIroibHBINA.

0) Brincannas okpyxHocTh Kacaercst ctopon AB u BC B Toukax E u F .
Haiimute mmomnians tpeyroiapuuka BEF | ecnu uzsecto, uro R=5u CD =15.

IIpennpuaumarens B3 B Oanke kpeaut Ha cymmy 993000( py6uneii mox 10%

rogoBbix. Cxema moramreHus KpeauTa. pa3 B TOJ KIHEHT JODKCH BBHIIIAYMBAThH
0aHKy OIHY M Ty XK€ CyMMY, KOTOpas COCTOHMT M3 ABYX uacTed. [lepBas wacTs
cocraBiser 10% ot ocraBmreifcss cyMMBl moira, a BTOpas 4acTh HalpaBleHa Ha
noramieHue ocTasuieifcs cymmbl monra. Kakaplii cnepyromuil rofl MPOLEHTHI
HAUUCIIAIOTCS TOIBKO Ha OCTABIIYIOCS CyMMY JONTa.

Kakoit momkHa OBITH eXerogHas cymMMa BblIaTel (B pyOusix), dTOOBI
HpeIPUHAMATEIb OJIHOCTHIO MOTACKHII KPEJUT TPEMs PABHBIMU IIIaTEKaMU ?

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B HTepHETE 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'pax 2014r. [TyOnukarus B ViHTepHeTe MM NeYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena




JAuarnocruyeckasi padora
no MATEMATHUKE

B (popMaTe nepcnekTuBHON Moxean EI'D
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10 kaace

BapuantT MA00604

(mpoduabHBIH ypoBeHDb €3 MPOU3BOIHOI)

Paijion.

I'opon (HaceéHHBII MYHKT)

HlIxoJa.

Kiacc.

damuiaua

Hmsa

OTuecTBO.

Maremaruka. 10xacc. Bapuaut MA0O0604 (e3 npou3BOAHBIX) 2

HNHeTpykuus no BbINOJTHEHUIO PadoThI

JlMarHoCTHYECKHI BapHaHT pa3paboTaH MO MEePCHEKTUBHON CXeMe JIBYXYpOB-
esoro EI'D nmo marematuke. PaboTa coctout us 15 3aganuii u npeqHasHaueHa ams
IPOBEPKU OCBOCHUS MaTeMaTHKU Ha MpoGhHIbHOM ypoBHe. PaboTa npenHa3HaueHa
JUI yJaluxcs, HAIENCHHBIX Ha NPHMEHEHHEe MAaTeMAaTHKH B JalbHEHIIeH
npodeccHOHATBHOMN eI TeTbHOCTH.

Pabota cocrouT W3 AByX uyacteit. IlepBas wacTh BKIOYaeT 8 3amaHui
¢ xpatkuM oTBeToM B1-B8. OTBeTOM K KaXKAOMY U3 HHX SBISETCS IIEIOE YHCIIO
WITH KOHEYHast ACATHIHAS IPOOE.

Yacte 2 comepxur 7 3apannii (C1-C7) MOBBIILICHHOTO U BBICOKOTO YPOBHEH
CIIOKHOCTH 0 MaTepually Kypca MaTeMaTHKU CpeJHed IIKOJbI, MPOBEPSIOIINX
YpOBEHb NMPOQUIBHON MaTeMaTHYeCcKO MOAroToBkU. Kaxkmoe W3 oTHX 3amaHHi
TpeOyeT 3allucH IOJHOTO PELIEHHs U OTBETA.

Ilpu BoimonHeHuu 3amaHuil Bl MoxeTe monb30BaThesl uepHOBUKOM. Ha
BbITIONIHEHUE padoThl naéres 3 yaca 55 munyt (235Munyt). CoBeTyeM BBIIOIHSTH
3aJjaHus B TOM INOPAJAKE, B KOTOPOM OHU JaHbl. J{1sl 5KOHOMUM BPEMEHH IIPOIyC-
KaiiTe 3a7jaHue, KOTOpoe He YAAa&TCs BBINOJHUTEL Cpasy, U MEPEXOJUTE K CIELyIo-
meMy. Ecnu mocne BelmonHeHus Bcell paboTel y Bac ocranmercs Bpems, Bsi
CMO>KETe BEPHYThCA K NMPOITYIICHHBIM 3aIaHUSIM.

bannsl, nomyueHHble Bamu 3a BBIIOJHEHHBIE 3a7aHUsl, CYMMHUPYIOTCA.
IMTocrapaiiTech BBIMONHUTH Kak MOXKHO OOJbIlE 3aJaHuil U HaOpaTh HauOoubIIEe
KOJIMYECTBO 0aILIOB.

Kenaem ycnexa!

OMIHMO. ©Crarl'pax 2014r. [TyOnukarus B ViHTepHeTe MM eYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena




Maremaruka. 10xmacc. Bapuantr MA00604 (e3 nmpon3BoaHbIX) 3

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 BeIpakeHUuss —

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 IHTepHETE MM EYaTHBIX N3AHUAX Oe3
nucbMeHHoro cornacust Crarl pan 3anperuena

Maremaruka. 10kiacc. Bapuaut MAO0604 (e3 npon3BoIHBIX) 4

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 l|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:

Haiinute Hanbomnbinee 3Havenne Gpyukmun Yy =l0g, (X2 +4x+ 7) .
3

OrtBer:

OMIHMO. ©Crarl'pax 2014r. [TyOnukarus B ViHTepHeTe MM eYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena




Maremaruka. 10xmacc. Bapuantr MA00604 (e3 nmpon3BoaHbIX) 5

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) Pewrnre HepaBeHCTBO X + >7.
X+

0) Perure HepaBEeHCTBO (Iogz(x+ 5, 2) + 2)( IOQ(X+ 5,3— ;BZ l

B) Haiiure Bce pelleHHs BTOPOrO HEPABEHCTBA, HE SIBIISAIOIIHECS PELICHUAMU
HEPBOTO.

B tpeyromsauk ABC Bmmcana okpyXHOCTh paamyca R, kacaromascsi CTOpOHBI
AC B Touke D, mpnuém AD = R.

a) JlokaxuTe, 4yTo TpeyroabHuK ABC IpsMOYroibHBINA.

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

®depmep B3s1 B Oanke kpeaut Ha cymmy 364000( pyoneit mox 20% ronoBbix.

CxeMa 1oraiieHust Kpeura: pa3 B roji KIMCHT JIOJDKEH BBIIUIAYMBAaTh OAHKY OIHY
U Ty K€ CyMMY, KOTOpasi COCTOUT M3 BYX 4dacTel. [IlepBas gacts cocrasmser 20%
OT OCTaBIIeiics CyMMBI JONra, a BTOpas 4YacTh HalpaBjieHa Ha IIOTallcHHe
ocTaBIIelcs cyMMbl jonra. Kakaplit ciemyrommii rof NPOLEHThl HAUYHCISIOTCS
TOJIBKO Ha OCTABILYIOCS CYMMY JI0JITa.

Kaxkoit momkHa ObITH exeropHas cymMma Bbluiathl (B pyOusix), 4toOsl depmep
TIOJTHOCTBIO TIOTaCHIT KPETUT TPEeMs paBHBIMH TUTATEKaMU ?

OMIHMO. ©Crarl'pan 2014r. [Tyonuxauus B IHTepHETE MM EYaTHBIX N3AHUAX 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
CYIIECTBYET POBHO 36 TPEX3HAUHBIX YMCEN N, TAKHX, 4To N° U (n+m)° maror
OJIMHAKOBBIN OCTaTOK mpu aeneHun Ha 200.

OMIHMO. ©Crarl'pax 2014r. [TyOnukarus B ViHTepHeTe MM eYaTHBIX N31aHUAX Oe3
nucbMeHHoro cornacust Crarl paj 3anperuena
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