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Matemaruka. 11 knacc. Bapuantr MA1501 (3anan)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuantr MA1501 (3anan)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunas opoob. Omeem ciredyem 3anucamov 6 01aHK omeemos Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | Cucrema HaBuWTaluu, BCTPOCHHAs B CIIMHKY CaMOJIETHOTO Kpecia, HHGOpMUpYET
maccakxupa o0 TOM, 4To MoNET mpoxoauT Ha BeicoTe 34000 ¢gyToB. Beipasute BICOTY
nosiéra B Metpax. Cuuraiite, uro 1 ¢yt pasen 30,5 cwm.

OTBeT:

B2 | Ha nmarpamme mokas3aHa CpeIHEMECsSYHas TeMIlepaTypa Bo3ayxa B MUHCKe 3a

kaxapid Mecsarr 2003 roga. 1o ropu3oHTanu yKa3bIBalOTCS MECSIIbI, 110 BEPTH-

KaJu — TeMrnepaTrypa B rpaaycax Llenbcus. Onpenenure mo guarpaMmme, CKOJIbKO

B 2003 roxy ObUIO MecsIIeB, KOTJa CpeHeMecsiuHas TeMIieparypa Oblia MOJIO0XKH-
TEIHHOMU.
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OT1Ber:

© Cratl'pan 2013 r.



Matemaruka. 11 knacc. Bapuantr MA1501 (3anan)

B3 | HaiiguTe muomanas Tparenuy, n300paxxEHHON Ha PHCYHKE.
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OTBeT:

B4 | Jlia octekieHuss My3eWHBIX BUTPUH TpeOyeTcs 3aka3aTh 35 OJMHAKOBBIX CTEKOJ

B o7HOM U3 Tpé€x upm. Ilnomanp kaxmaoro crexia 0,2 M2. B tabnuie npuBeeHb
IIEHbl Ha CTEKJIO0 M Ha pe3Kky crekia. CKoiabko pyoOsiedl OyaeT CTOUTh caMbli
JIENIEBBIN 3aKa3?

dupma [lena crexca Peska crexia JlomnosHUTEIbHBIE YCI0BUA
P (py®6. 32 1 m?) | (py6. 32 o/1HO CTeK10) y
A 300 8
B 290 11
I1pu 3aka3e Ha cymMmy OOJIbIIE
C 320 6 2500 py0. pe3ka GecriaTHO
OTtBerT:

BS | Haiiqute kopeHb ypaBHeHUs / —4 — Sx = 4.

OT1BeT:

B6 | B mpsMOyroiabHOM TpEyrojJbHHUKE YIroJl MEXIy BBICOTOM U OUCCEKTPUCOH,
MPOBEAEHHBIMU M3 BEPIIMHBI MPSIMOro yria, paseH 31°. Haligure mMeHbIIMN yromn
JAHHOTO TpeyroibHuKa. OTBET HalTe B rpaaycax.

C

OTBeT:
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Matemaruka. 11 knacc. Bapuantr MA1501 (3anan)

B7 . 12
—— Haiinute 3Ha4eHUE BBIPAKECHUS — 3 — )
sin“37° +sin“127°

OT1Ber:

B8 | Ha pucynke wuszoOpaxensl rpapuk (GyHKIuH y =f(x) W KacaTejbHas K HEMY
B TOUKEe ¢ abcuucco X, Hailigute 3HaueHWe MPOU3BONHOM (QYHKIUH f(X)

B TOUYKE X(). Va
x| /1//./ X
X
\_/
y=fix)
OTtser:

B9 | B npsimoyroasHom mapamnenenunene ABCD A;ByCyD; u3BectHo, uto DBj =21,
CD = 16, B|C; = 11. Haiinute nnuny pedpa B B;.
Dy C

Al

OTBeT:

B10 | B yeMnuoHnare mo ruMHAcTHKE y4acTBYIOT 56 crnoprcMeHok: 27 u3 Poccun, 22 u3
CIIA, ocrampable — u3 Kwurtas. [lopsAnok, B KOTOPOM BBICTYNAKOT TMMHACTKH,
ompezaensercs okpeduem. Haligute BeposATHOCTH TOro, 4YTO CIHOPTCMEHKA,
BBICTYIIAIOIIas IEPBOM, OKaxeTcs nu3 Kurasi.

OTBeT:
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Matemaruka. 11 knacc. Bapuantr MA1501 (3anan)

Bl11

B12

B13

B14

[unuHap U KOHYC UMEIOT 00Illee OCHOBaHUE U OOIIYI0 BBICOTY. Bbiuncnure o0bEM
HUIMHApPA, €CIU 00BEM KOHYca paBeH 17.

OTtBer:

ITo 3akony Oma Ui MOJHOW LENM Cuila TOKA, M3MepseMas B aMmIlepax, paBHa
I =

, Tne ¢ — DJIC ucrounuka (B BoabTax), ¥ =1 OM — ero BHyTpEHHEE

CONPOTHUBJIEHNE, R — cONpoTUBjcHUE Ilenu (B omax). Ilpm kakoM HaWMEHbBIIIEM
COTNIPOTHUBJICHUU IIEMH CHJa TOKa OyJeT COCTaBisATh He Oojee 25% OT Cuibl TOKa

€
KOPOTKOI'O 3aMbIKaHus [, = —? OTBET BbIPAa3UTE B OMax.
r

OTBeT:

Nwmeercs aBa cocyna. Ilepsoiii comep:xkut 100 kr, a Bropoun — 20 Kr pacTtBOpa
KMCJIOTBI Pa3IMYHON KOHIIEHTpauuu. Eciii 3TH pacTBOpHI CMEIaTh, TO MOJYYUTCS
pacTBop, coaepxkamuii 72% KUCIOTBL. Ecian ke cMemarh paBHBIE MAaCChl 3THX
pacTBOpPOB, TO TOJIYYUTCA pacTBoOp, coaepxkamuii 78% KucaoThl. CKOJBKO
KWJIOTPAaMMOB KHCJIOTBI COJIEPKUTCS B TIEPBOM cocy/ie?

OT1BeT:

3

Halinute HanMeHnblliee 3HaueHue GpyHkuuu y = 19 +27x — x~ Ha otpeske [-3; 3].

OTtBer:
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Marematuka. 11knacc. Bapuant MA1501 (Bamnas) 7

Yacrs 2

Jlna 3anucu pewenuit u omeemos Ha 3a0anusa Cl—CO6 ucnonv3yiime onank omeemoe No2.
3anuwiume chauana Homep 6bINOIHAEMO20 3A0AHUA, A 3ameM HOJIHOe O00OCHOBAHHOE
peuieHue u omeem.

C1

C2

C3

C4

Cs

C6

a) Pemre ypasuenue V3 sin2x + 3cos2x = 0.

3n

0) Haiinute KopHU 3TOTO YpaBHEHUsI, MPUHAIISKAIIIE TPOMEKYTKY [E ;37‘[].

B npaBunbHol yeThipéxyronpHoi nupamujae SABCD Touka S — BepiuHa.
Touka M — cepenuna pedpa SA, Touka K — cepennna pebpa SC. Haitaute yron
mexay minockoctssmu BMK u ABC, eciu AB = 8, SC = 10.

Pemute CUCTEMY HCPaBCHCTB.

{ logsyx—1(4x —5) +logy, s(2x — 1) < 2,
25* =5-10*-6-4* < 0.

Paccrostnust ot Touku M, pacnosioxkeHHON BHYTpPHU MPSIMOro yriia, A0 CTOPOH yria
paBHel 3 u 6. Yepes Touky M  mpoBedeHa mpsimasi, oTcekarouiasi OT yria
TPEyroJIbHUK, IUIOIIagL KoToporo paBHa 48. Haiinmute nniuHy oTpe3ka 3Toi
IPSIMO¥A, 3aKJIIOUEHHOTO BHYTpPHU yTJIa.

Haiinure Bce 3HaueHus a, IpU KaXJOM U3 KOTOPBIX YPABHEHHE

2

4=% —a-21‘x2+a_

21-x% — 1 B

MMEET XOTsI OBl OJIHO peUICHHC.

Jlana moclie1oBaTebHOCTh HATYPaJbHBIX YHCEl, MPUUYEM KaXKAbIH Cleayronui

YJIeH OTIuYaeTcs OT npeasiayiero aubo Ha 10,160 B 6 pa3. Cymma BcexX 4IeHOB

nocJieI0BaTeIbHOCTH paBHa 257.

a) Kakoe HanMeHbIIIee YHCIIO YWICHOB MOXKET OBITh B 3TOH MOCIIeJOBATEILHOCTH ?

0) Kakoe HanGoJIbIIIee KOJUYECTBO YWICHOB MOXKET OBITH B 3TOM
MOCJIEIOBATEIbHOCTH ?

© Crarl'pan 2013r.
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Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!

Bunmanue! Bugeopa30oop nanHoii padboTsl MpouaéT HA caiiTe
www.statgrad.cde.ru
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Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunas opoob. Omeem ciredyem 3anucamov 6 01aHK omeemos Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | Cucrema HaBuWTaluu, BCTPOCHHAs B CIIMHKY CaMOJIETHOTO Kpecia, HHGOpMUpYET
maccakxupa o0 TOM, 4To MONET mpoxoauT Ha BeicoTe 35000 ¢pyToB. Beipasute BbICOTY
nosiéra B Metpax. Cuuraiite, uro 1 ¢yt pasen 30,5 cwm.

OTBeT:

B2 | Ha amarpamme mokasaHa cpeJlHEMecCsSUHas TeMIiepaTypa Bo3ayxa B ExarepunOypre
(CBepmiioBcke) 3a kaxaelii mecsan 1973 roma. [lo ropuzoHTanm yKas3bIBAIOTCS
MeCsIbl, M0 BEpPTUKAIU — TeMmiieparypa B rpagycax llenscusa. Omnpenenure mo
AuarpaMMe, CKOJIBKO OBIJIO MECSIEB C IMOJOKUTEIbHON CpeIHEeMeCSYHOU
TEMIIEPATYPOU.
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OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

B3 | HaiiguTe muomanas Tparenuy, n300paxxEHHON Ha PHCYHKE.

by
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OTBeT:

B4 | g octexkieHuss My3eWHBIX BUTPUH TpeOyeTcs 3aka3aTh 25 OJMHAKOBBIX CTEKOJ

B oxHOM n3 TpEX dupm. [lmomans kaxaoro crekna 0,3 M2 . B tabnuie npuBeacHsI
IIEHbl Ha CTEKJIO0 M Ha pe3Ky crekia. CKoiabko pyosiedl OyaeT CTOUTh caMblit
JIENIEBBIN 3aKa3?

dupma [lena crercta Peska crexia JlomnosHUTEIbHBIE YCI0BUA
P (py®. 32 1 m?) | (py6. 32 o110 CTeKI0) y
A 320 20
B 310 23
I1pu 3aka3e Ha cymMMy OOJIbIIIE
C 380 15 2500 py0. pe3ka GecriaTHO
OTtBerT:

BS | Haiiqute kopeHb ypaBHeHUs / —4 — 8x = 6.

OT1BeT:

B6 | B mpsMOyroiabHOM TpEyrojJbHUKE YIroJl MEXIy BBICOTOM M OUCCEKTPUCOH,
MPOBEAEHHBIMU U3 BEPIIMHBI MPSAMOTO yria, paBeH 18°. Hanpgure MeHbIINM yromn
JAHHOTO TpeyroiabHuKka. OTBET JAaWUTE B Tpagycax.

C

OT1BeT:

© Cratl'pan 2013 r.



Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

B7 . 23
—— Haitnute 3Ha4€HUE BBIPAKECHUS — 3 — )
SIN“56° + sin“146°

OT1Ber:

B8 | Ha pucynke wusoOpaxensl rpaduk GyHKIMH y=f(x)H KacarelbHas K HEMY
B TOUKE C abcumccod X, Haiinure 3HaueHne mpou3BONHOM GQyHKIUU f(X)

B TOYKE X
Ya
\\
N
\\
N \ y=/(x)
NNAY
DA
A
\ \
\
\
\
\
ﬁ\\
A=
| N
! X
0 Xo i
N\
OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

B9 | B npamoyroipHom mapamtenenunene ABCD A;B;CiD; Dy C)
usBectHo, yro CA4; =11, C;Dy =12, A D, =6. Haiigure |
A |
anuny pedpa CCy. L[ |
-
N
S e
A B
OrtBer:

B10 | B yuemnuonate no rumHactuke y4actByroT 40 cnoprcmenok: 11 u3 YUexuu, 15 u3
CnoBakuu, ocTtajabHble — u3 ABcTpuu. [lopsiok, B KOTOPOM BBICTYyHAIOT
TUMHACTKH, ompenensercs kpebwem. Haiinure BeposSTHOCTH TOTO, HYTO
CIIOPTCMEHKA, BBICTYTAOIIas IEPBOM, OKaXKETCS U3 ABCTPUM.

OT1Ber:

B11 | [{unuHap ¥ KOHYC MMEIOT 00IIee OCHOBAaHUE U OOIIYIO BBICOTY. Bhrunciute 00bEM
HWIMHApPA, €CIU 00BEM KOHYyca paBeH 19.

OT1BeT:

© Cratl'pan 2013 r.



Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

B12

B13

_B14 |

[To 3akony Oma Il MOJHOW LIENM CWila TOKA, M3MepseMas B amIlepax, paBHa
€
= R rae ¢ — OJIC ucrounuka (B BoJbTax), » =4 OM— ero BHYTPEHHEE

+r
conpoTuBieHue, R — comnpotusienue 1enu (B omax). [lpu kakoM HauMmeHbIlIEM

CONPOTHUBJICHUHU LIENHU CUja TOKa OyAeT cocTaBisith He Oosnee 50% OT cuiibl TOKa
€

KOPOTKOTO 3aMbIKaHus [, = —?7 OTBET BBIPA3UTE B OMaX.
r

OT1Ber:

Nwmeercs naBa cocyna. Ilepsoiii comep:xkut 100 kr, a BTopor — 75 Kr pacTtBOpa
KHUCJIOTHl Pa3IMYHON KOHIIEHTpaIMu. Eciin 3T pacTBOpHI CMeIIaTh, TO MOTYUYUTCS
pactBop, conepxamuii 49% KuCaOThl. Eciay ke cMemarh paBHBIE MAacCChl 3THX
pacTBOpOB, TO MOJYYUTCA pacTBop, conaepxkamuii 51% kucnorsl. CkonbKO
KWJIOTPAaMMOB KHCJIOTBI COJIEPKUTCS B TIEPBOM cocy/ie?

OT1BeT:

Haiinute HanMenbinee 3HaueHUE GyHKIMH y = 13 + 3x — x> Ha orpeske [—1; 1].

OTBeT:

Yactpb 2

/na 3anucu pewenuit u omeemos Ha 3aoanus CI—-C6 ucnonv3yiime 0J1aHK omeemos
No 2. 3anuwmume cnauana HoOMep GbINOJIHAEMO20 3A0AHUA, 4 3amem RNOJAHOe
000CHO8aHHOE peuieHue u Omeem.

C1

C2

C3

C4

. . 2X 2X
a) Pemmre YPaBHCHHUC SINX + S1N 5 = COS 5
6) Haiigure KOPpHH 5TOro ypaBHCHU:, IIPUHAJIC)KAITUE IIPOMEKYTKY |:—27t; —%:|

B npaBuiibHOM deThipEXyronapHou nupamunae SABCD touka S — BepmmnHa. Touka
M — cepenuna pebpa SA4, Touka K — cepeauna peopa SC. Haitgute yron mexmay
miockoctaMu BMK n ABC, eciu AB = 10, SC = 8.

log . (2x—=5)+log, s(x+1)<2,

Pelnte cucTeMy HEPAaBEHCTB:
25" -20"-2-16"<0.

Paccrosanus ot Toukn M, pacnoyIO)KEHHOM BHYTPHU MPSIMOTO YT, 10 CTOPOH YrJia
paBabl 4 u 3. UYepe3 Touky M mpoBeneHa ImpsAMmasi, OTCEKalom@as OT yria
TPEYrOJbHHUK, IUIONIAlb KOTOPOro paBHa 32. Haiiaure IIMHY OTpe3Ka 3TOW IMPsIMO,
3aKJIFOYEHHOTO BHYTPH YIJIA.

© Cratl'pan 2013 r.



Matemaruka. 11 knacc. Bapuant MA 1502 (3anan)

C5 | Haiinure Bce 3Ha4YEHUSA a, TPU KKJIOM U3 KOTOPBIX YpPaBHEHHUE
1 -2av1 +x2 +a(1 +x2)

(1+x2)—2 ]+ x>

AMeEET XOTs ObI OJTHO PEIICHUE.

=3

C6 | Jana mocienoBaTeabHOCTh HATYpaJbHBIX YHCEN, MPUYEM KaXABIA CICAYIOIIHMA
YJieH OTJIMYaeTcs OT MpeabIayiero oo Ha 12, n1ubo B 8 pa3. Cymma Bcex UJICHOB
MOCJIEI0BAaTEILHOCTH paBHa 437.

a) Kakoe HanMeHbIIIEe YHCII0 YWIEHOB MOKET OBITh B 3TOU HOCHCHOB&TGHBHOCTI/I?

0) Kakoe HamOosbIliee KOJUYECTBO UJICHOB MOXXET OBITh B ATOH IOCJIEI0BATEIb-
HOCTHU?

© Cratl'pan 2013 r.
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunasa opoob. Omeem credyem 3anucamov 6 01aHK omeemoe Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | B xuure Enenst Mosoxosen «llogapok MoOnOABIM XO3sIMKam» HUMEETCA PELENT

nmUpora ¢ 4YepHocauBoMm. Jlisi mupora Ha S5 YEIOBEK CIEAYET B3STh g(l)yHTa

yepHocauBa. CKOJIBKO TIpaMMOB YEpHOCIMBA ClEAyeT B3SITh I IUPOra,
paccUUTaHHOTO Ha YeThIpEX uenoBek? Cuutaiite, yto 1 PyHT paren 0,4 kr.

OTtBer:

B2 | Ha pucyHke >XMpHBIMM TOYKAMHU [OKa3aHa II€HA 30JI0TA Ha MOMEHT 3aKpbITHUS
OMpP)KEBBIX TOProB BO Bce pabounme guu ¢ S5 mo 28 mapra 1996 roma. Ilo
TOPU30HTANIM YKAa3bIBAIOTCS YMCIA MECALA, 110 BEPTUKAIM — I€Ha YHIIMHM 30JI0Ta
B nojutapax CIHIA. [ HargsagHOCTH >KUPHBIE TOYKM HA PUCYHKE COEIMHEHBI
auHuer. OnpenenuTe N0 PUCYHKY PAa3HOCTh MEXAY HAWOOJbIlIe U HauMEHbIIEH

IIEHOI 30JI0Ta HA MOMEHT 3aKPBITHS TOPTOB B yKa3aHHBIA Iepuoja (B Jojuiapax
CIIIA 3a yHIIUIO).

402

401

400
399 \
398

397 /;

394

393

392
S 6 ¥ 8 11 1z 13 14 15 18 19 20 21 22 25 26 27 28

OT1Ber:
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

B3

_B4 |

B35

B6

Haiinute miomane Tpaneuuu, u300paxk€HHON Ha KJIeT4aToll Oymare ¢ pa3Mepom
kiIeTku 1 cM x 1 cM (cM. puc.). OTBET faiiTe B KBaJIpaTHBIX CAHTUMETpPaX.

N\

//

OT1BeT:

B cpennem rpaxnanvH A. B THEBHOE BpeMs pacxoayeT 110 kBt 4 anexrposneprumn
B Mecdll, a B HOYHOe BpeMs — 160 kBrt-u smektposHeprun. Panbmie y A.
B KBapTUpE ObUT YCTAHOBJIEH OJAHOTAPU(DHBIA CUETUHK, U BCIO DJIEKTPOIHEPIUIO OH
ommaunBan 1o Tapudy 2,5py6.3a 1xBru. T'om Hazang A. yCTaHOBUI
NBYXTapuU(PHBIM  CUETYMK, TPU HTOM JHEBHOM pacxoa  dBJIEKTPOIHEPTUU
orutaunBaercs o tapudy 2,5 py6. 3a 1 kBT-4, a HOUHOI pacxoj orIauMBaeTCs 1Mo
tapudy 0,6 py6. 3a 1 kBt u.

B tedenne 12 MecsneB pexxuM MOTpeOIeHNS B TapU(BI OILIATHI JJICKTPOIHEPTHH HE
MeHsIMCh. Ha ckombko Oojblie 3amiaTuia Obl A. 3a 3TOT MEPHOA, €Ciu Obl He
noMeHs1 cuéTunk? OTBeT naiTe B pyOsIsax.

OT1Ber:

Haiinute kopens ypasnenus 4 = 16.

OT1BeT:

Octpble yTiibl OPSIMOYTOJIBHOTO TpeyronabHuka paBHbl 80°u 10°. Halinure yron
MEXy BBICOTOM U OWCCEKTPHCOW, MPOBEACHHBIMA W3 BEPIITUHBI MPSMOTO yrJa.
OTtBeT maiiTe B rpagycax.

C

OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

B7 . 59
—— HaiiiuTe 3Haue€HUE BhIPAKCHUS 3 3 )
cos“14° + cos“104°

OT1Ber:

B8 | Ha pucynke wusoOpaxkensl rpaduk GyHKIMH y=f(x)H KacarelbHas K HEMY
B TOUKE C abcumccod X, Haiinure 3HaueHne mpou3BONHON GQyHKIUU f(X)

B TOYKE X).
Ny
1
xO :'_Y
0 11 -
!
]
]
T
17 N
’___..--'"
.--'”
+ y=flx)
I —
OTBerT:

B9 | B npasuinsHOli TpeyronsHoii mupamune SABC touka N — cepenuna pedpa BC,
S — BepmmHa. M3BecTHO, uyTo SN = 6, a Iutomniaas 60KOBOM MOBEPXHOCTH paBHA 72.
Haiinure mymmny otpeska AB.

S

OTtBer:
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

B10

B11 |

B12

B13

_Bl14 |

Ha uyemnuonaTte mo mpbhDKKamM B BOJY BBICTYHAIOT 25 CIOPTCMEHOB, CPEeAu HUX
6 npeiryHoB u3 [ommanauu u 4 npeiryHa u3 Benecyanbl. [1opsiok BBICTYIICHUM
onpenenseTcs kepeObEéBko. Halimure BEpoOsITHOCTH TOTO, YTO JIBaAIAThIM OyaAeT
BBICTYIATh OPbITYH U3 ['omnanauu.

OTBeT:

O06BEM koHyca paBeH 32. YUepe3 cepenuMHy BBICOTHI MapajuieIbHO OCHOBAHHIO
KOHYCa IPOBEJCHO CEYEHHE, KOTOPOE SIBJISECTCS OCHOBAHWEM MEHBIIEr0 KOHYCa
C TOM e BepiinHoW. Halinure 00hEM MEHBIIIETO KOHYCA.

OT1BeT:

Cuna Toka B uenu [/ (Bammepax) OIpeAeNsieTcs HaNpsyKeHHWEM B LENU U

U
COMPOTHUBIIEHUEM dJIEKTporpudopa no 3akony Oma: [ = = rae U — HanpsbkeHue

(B BoibTax), R— comnpoTuBjieHue HjeKTporpudopa (B omax). B anekrpocersh
BKJIFOYEH ITPENOXPAHUTEND, KOTOPBIM IUIABUTCS, €CIIM CUJla TOKa npesbimaeT 4,4 A.
Onpenenure, Kakoe MHUHUMAJIbHOE COMPOTHUBJICHUE JOJKHO OBITh Y DJIEKTPO-
npubopa, mojaKiIroYaeMoro K pos3etke B 220 BosbT, uTOOBI CETh TpoOIOIDKAa
pabotatb. OTBET BBIPA3UTE B OMaX.

OT1Ber:

Motopnas noaka B 11:00 BeiluIa U3 myHKTa A B MyHKT B, pacnonoxeHHbId B 15 km
oT A. [IpoObIB B mynkte B 1 wac 15 munHyT, 10/1Ka OTIIpaBuiIach Ha3aj U BEPHYJIACh
B MyHKT A B 16:00 Ttoro xe mausa. Onpeaenute (B KM/4) COOCTBEHHYIO CKOPOCTh
JOJIKU, €CJIH U3BECTHO, YTO CKOPOCTh TEUCHUS PEKU 3 KM/U.

OTBeT:

Hailinute nanbosnbiiiee 3HaueHne GyHKIUu y = 15 + 3x — x> Ha orpeske [—1; 1]

OT1BeT:
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Matemaruka. 11 knacc. Bapuant MA 1503 (3anan)

Yactb 2

/na 3anucu pewenuit u omeemos Ha 3a0anus CI—-C6 ucnonv3yiime 0J1aHK omeemos
No 2. 3anuwmume cnauana HoOMeEp 6GbINOJIHAEMO20 3A0AHUA, 4 3amem RNOJAHOe
000CHO8aHHOE peuieHue u Omeem.

C1

C2

C3

_ G4

C5

Cé6

a) Pemnre ypaBuenue /3 sin2x + 3cos2x = 0.

o 3
0) HaliquTe KOpHH 3TOr0 YpaBHEHUsI, MPUHAJICKAIIUE TPOMEKYTKY [%, 37[}

B npaBuiibHOM deThIpEXyronapHOU nupamunae SABCD touka S — BepmnHa. Touka
M — cepenauna pebpa SA, Touka K — cepenuna pebpa SC. Haliure yron Mexmy
miockocTsIMu BMK n ABC, eciu AB = 8, SC = 10.

log, . ((4x—=5)+log, s(2x-1)<2,

Pemure cucremy HEpaBEeHCTB:
25 -5-10"-6-4"<0.

Paccrosanusa ot Touku M, pacnoiO)KEHHOM BHYTPH MPSIMOTO yTJia, 10 CTOPOH YrJjia
paBabl 3 u 6. Uepes Touky M nmpoBeleHa TmpsiMasi, OTCEKAromas OT YrJia
TPEYTrOJIbHUK, TLIOMAIb KOTOPOro paBHa 48. Halanre qiuuHy OTpe3ka 3TOU MPSIMOU,
3aKJIFOYEHHOTO BHYTPH yTIIA.

Havinure Bce 3HaUeHUS a, IPU KaXKIOM U3 KOTOPBIX YPABHEHUE
2 2
47 —g. 27 44
=3
1—x2
A

IMEET XOTS OBl OJHO PCIICHHUC.

Jlana mocnenoBaTeNbHOCTh HATYPAIbHBIX YMCEN, NMPUYEM KaKIbIH CleIyIonn
YJIeH OTJIMYaeTCs OT mpenpiayiero 6o Ha 10, 6o B 6 pa3. Cymma BceX 4JICHOB
MOCJIEI0BATEIbHOCTH paBHa 257.

a) Kakoe HauMeHbIIIee YUCII0 YWICHOB MOXKET OBITh B 3TOH ITOCIIEI0BATEIbHOCTH?

0) Kakoe HamOoiplliee KOJUYECTBO UYJICHOB MOKET OBITh B 3TOM IIOCJIEI0BATEIIb-
HOCTH?
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunas opoob. Omeem ciredyem 3anucamov 6 01aHK omeemos Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | Cucrema HaBuWTaluu, BCTPOCHHAs B CIIMHKY CaMOJIETHOTO Kpecia, HHGOpMUpYET
maccakxupa o0 TOM, 4To MoNET mpoxoauT Ha BeicoTe 34000 ¢gyToB. Beipasute BICOTY
nosiéra B Metpax. Cuuraiite, uro 1 ¢yt pasen 30,5 cwm.

OTBeT:

B2 | Ha amarpamme mokasaHa cpeJlHEMecCsSUHas TeMIiepaTypa Bo3ayxa B ExarepunOypre
(CBepmiioBcke) 3a kaxaelii mecsan 1973 roma. [lo ropuzoHTanm yKas3bIBAIOTCS
MeCsIbl, M0 BEpPTUKAIU — TeMmiieparypa B rpagycax llenscusa. Omnpenenure mo
AuarpaMMe, CKOJIBKO OBIJIO MECSIEB C IMOJOKUTEIbHON CpeIHEeMeCSYHOU
TEMIIEPATYPOU.

20

16
12
] L

ssHB | (peB |map |anp | maii | MEOH |MION | ABr | CEH |OKT |HOA | ek

OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

B3 | Haiigute momanp Tpamnenuu, U300paXEHHOW Ha KiIeT4yaTod Oymare ¢ pasMepom
KiIeTku 1 cM x 1 cM (cM. puc.). OTBET gaiiTe B KBaJIpaTHBIX CAHTUMETpPax.

N\

//

OT1BeT:

B4 | Jlia octekieHuss My3eWHBIX BUTPUH TpeOyeTcs 3aka3aTh 35 OJMHAKOBBIX CTEKOJ

B o7HOM U3 Tpéx upm. Ilnomanp kaxmaoro crexia 0,2 M2. B tabnuie npuBeneHb
IIEHBl Ha CTEKJIO0 M Ha pe3Ky crekia. CKoiabKo pyoOsier OyaeT CTOWTh caMblit
JIENIEBBIN 3aKa3?

dupma Lena cretcta Peaka creraa JonosiHUTE/IbHBbIE YCJI0BUS
P (py®6. 32 1 m?) | (py6. 32 o1HO CcTeKI0) y
A 300 8
B 290 11
I1pu 3aka3e Ha cymMMmy OOJIbIIE
C 320 6 2500 py0. pe3ka GecriaTHO
OTtBerT:

BS | Haitgute kopenp ypaBHeHus v —4 — 8x = 6.

OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)
B6 | Ocrpeie yrisl mpsaMoyroasHoro TpeyroiabHuka paBHbl 80° u 10°. Haiigute yromn
MEXIy BBICOTOM M OHCCEKTPHUCOW, MPOBEAEHHBIMU W3 BEPUIMHBI MPSMOIO yrija.

OTBeT naiiTe B rpaaycax.

C

OTBeT:

B7 . 12
—— Haitnute 3HaY€HUE BBIPAKECHUS — 3 — )
sin“37° +sin“127°

OT1Ber:

B8 | Ha pucynke wusoOpaxensl rpaduk ¢QyHKIMH y =f(X)H KacaTelbHas K HEMY
B TOUKe C abcumccoil x, Hailinute 3HadeHue mnpousBomHOW (QyHKIUU f(x)

B TOYKE X
Ya
\\
N\
\\
N \ y=/(x)
NN
DA
A
\\
\
\
\
\
ﬁ\\
A=
| N
! X
0 Xo i
\
OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

B9 | B npasuinsHOi TpeyronsHoii mupamune SABC touka N — cepenuna pedpa BC,

S — BepmmHa. M3BecTHO, uTo SN = 6, a uionaab OOKOBOI MOBEPXHOCTH paBHa 72.
Haitqure nnuny otpe3ka AB.

S

OT1Ber:

B10 | B yeMnuoHnare mo ruMHAcTHKE y4acTBYIOT 56 crnoprcMeHok: 27 u3 Poccun, 22 u3
CIIA, ocrampabie — u3 Kwutas. [lopamok, B KOTOPOM BBICTYNAIOT TMMHACTKH,

omnpezaensercs kpeouem. Haligute BeEpOSATHOCTH TOro, 4YTO CIHOPTCMEHKA,
BBICTYITIArOIIas IEPBOU, OKaxkeTcs n3 Kurasi.

OTBeT:

B11 | [{unwaap u KOHYC HMEIOT 00Ilee OCHOBAaHUE U OOIIY 0 BBICOTY. Bhrauciute 00bEM
UJIMHApPA, €CIU 00BEM KOHYyca paBeH 19.

OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

B12

B13

B14

Cwia Toka B uenu [ (B amiepax) OMNPEIETSAETCS HANPSOKEHUEM B LENU H

U
COMPOTUBJIEHUEM AJIEKTPONpuOOpa nmo 3akoHy Oma: [ = =’ rae U — HanpsikeHue

(B BosibTax), R— compoTuBiieHHe djekTponpudopa (B omax). B amexTpocersb
BKJIFOUEH MPEJOXPAHUTEND, KOTOPBIN IIABUTCS, €CIU CUjla TOKa mnpeBbiaeT 4,4 A.
Onpenenure, Kako€ MHUHUMAJIBHOE COMPOTUBICHHUE JOJDKHO OBITh Y AJIEKTPO-
npubdopa, mojkiIo4aeMoro K poszetke B 220 BoubT, yTOOBI CETh MNpoJIOJDKAA
pabotaTh. OTBET BBIPa3UTE B OMaxX.

OT1BeT:

Nmeercs aBa cocyna. Ilepsoiii comepxkut 100 kr, a Bropoit — 20 Kr pacTtBOpa
KHUCJIOTHl Pa3IMYHON KOHIIEHTpaluu. Eciin 3T pacTBOpHI CMEIIaTh, TO MOTYUYHUTCS
pactBop, comepxamuid 72% kucnotel. Eciii ke cMemarh paBHBIE MacChl 3THUX
pacTBOpPOB, TO TOIYYUTCA pacTBOp, coaepxkamuii 78% KUCAOThl. CKOJNBKO
KWJIOTPAMMOB KHCJIOTBI COJIEPKHUTCS B IEPBOM cocyie?

OTtBer:

3

Hailinute HanMenbliee 3HaueHue GyHkuuu y = 13 + 3x —x~ Ha orpeske [—1; 1]

OT1Ber:

Yactp 2

na 3anucu pewenuii u omeemoe na 3adanus CI—-C6 ucnonv3yiime 61aHK 0meemos
Ne 2. 3anuwume cnauana HOMeEp 6bINOJIHAEMO20 3A0aHUsA, a 3amem HOJAHOE
000CHOGAHHOE peuleHUe U OMEem.

C1

C2

C3

_C4

. . 2X 2X
a) Pemure ypaBHeHuE sinx + sin 5 = COS 5"
0) HaliquTe KOpHH 3TOr0 YpaBHEHUsI, MPUHAJICKAIIUE TPOMEKYTKY [—27[; —ﬂ

B npaBuibHOM yeTblpéxyroiapHor nupamune SABCD touka S — BepunHa. Touka
M — cepenuna pebpa SA4, Touka K — cepeauna pedpa SC. Haiinure yroia mexmy
miockoctsMu BMK w ABC, ecim AB = 10, SC = 8.

log,. (2x—35)+log, s(x+1)<2,

Pemnre cucremy HepaBEeHCTB:
25 -20"-2-16"<0.

Paccrosnus ot Touku M, pacnoyIO)KEHHOM BHYTPH IPSIMOIO yIiia, 10 CTOPOH YIia
paBabl 4 u 3. UYepes Touky M mpoBeneHa mpsMas, OTCEKaromas OT yIJa
TPEYTOJIBHUK, IIJIOIIAb KOTOPOro paBHa 32. Haiinure nimHy oTpe3Kka 3TON IpsMoil,
3aKJII0OYEHHOTO BHYTPH yTJa.
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Matemaruka. 11 knacc. Bapuant MA 1504 (3anan)

C5 | Haiinure Bce 3Ha4YEHUSA a, TPU KKJIOM U3 KOTOPBIX YpPaBHEHHUE
1 -2av1 +x2 +a(1 +x2)

(1+x2)—2 ]+ x>

AMeEET XOTs ObI OJTHO PEIICHUE.

=3

C6 | Jana mocienoBaTeabHOCTh HATYpaJbHBIX YHCEN, MPUYEM KaXABIA CICAYIOIIHMA
YJieH OTJIMYaeTcs OT MpeabIayiero oo Ha 12, n1ubo B 8 pa3. Cymma Bcex UJICHOB
MOCJIEI0BAaTEILHOCTH paBHa 437.

a) Kakoe HanMeHbIIIEe YHCII0 YWIEHOB MOKET OBITh B 3TOU HOCHCHOB&TGHBHOCTI/I?

0) Kakoe HamOosbIliee KOJUYECTBO UJICHOB MOXXET OBITh B ATOH IOCJIEI0BATEIb-
HOCTHU?
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Matemaruka. 11 knacc. Bapuant MA 1505 (BocTok)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuant MA 1505 (BocTok)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunasa opoob. Omeem credyem 3anucamov 6 01aHK omeemoe Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | B xuure Enensi Mosoxosen «llogapok MoOnOABIM XO3sIMKam» HUMEETCA PELENT

nmUpora ¢ 4YepHocauBoMm. Jlisi mupora Ha S5 YEIOBEK CIEAYET B3STh g(l)yHTa

yepHocauBa. CKOJIBKO TIpaMMOB YEpHOCIMBA ClEAyeT B3SITh I IUPOra,
pacCUUTAHHOTO Ha JIeBATh yeiaoBek? Cuuraiite, uro 1 ¢yHT paBeH 0,4 Kr.

OTtBer:

B2 | Ha pucyHke >XKUpHBIMHU TOUKaMM IOKa3aHa IleHa He(TH HAa MOMEHT 3aKpbITHUS
OMpP)KEBBIX TOProB BO Bce paboume guu ¢ 4 mo 19 ampens 2002 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YMCIIA MECALA, 110 BEPTUKAIN — LieHa Oappeis HedTr
B nojutapax CIHIA. Jig HarisgHOCTH >KUPHBIE TOYKHM HA PUCYHKE COEIMHEHBI
auHuer. OnpeneNnuTe N0 PUCYHKY Pa3HOCTh MEXAY HAuOOJbIlIe U HauMEHbIIEH

IeHOi HedTH Ha MOMEHT 3aKpBITHS TOPTrOB B yKa3aHHBIH Tepwoj (B AoJuiapax
CHIA 3a 6appens).
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Matemaruka. 11 knacc. Bapuant MA 1505 (BocTok)

B3 | Haiigute miomans Tpameluu, HU300pakEHHOM Ha KIETYaTOM
Oymare ¢ pasmepoM kiIeTku 1 cMm x 1 cM (cm. puc.). OTBeT naiite
B KBaJIPaTHBIX CAHTUMETpPaX.

OT1Ber:

B4 | B cpennem rpaxknanuH A. B qHEBHOE BpeMs pacxonayer 110 kBt 4 snexkrposneprun
"B MecdAl, a B HOo4YHOoe Bpems — 160 kBt'u snexkrposnepruu. Panbmie y A.
B KBapTUpE ObUI YCTAHOBJIEH OJAHOTAPU(DHBIA CUETUHK, U BCIO AJIEKTPOIHEPIUIO0 OH
omayuBan mno Tapudy 2,5 py6.3a 1kBr-u. ['og Hazam A. ycTaHOBUI JBYX-
Tapu(HBINA CUETUUK, [IPU 3TOM JHEBHOM PACXO] 3JIEKTPOIHEPTUHU OIIAYUBAETCS T10
tapudy 2,5py6.3al kBT'y, a HOUHOMW pacxoj oOIlauuBaeTcs Mo Tapudy

0,8 py0.3a 1 kBT-u.

B Teuenue 12 mecsiieB pexxuM NoTpeOIeHUs U TapUQPbl OTUIATHI DJICKTPOIHEPTUH HE
MeHsUTMCh. Ha ckonbko Oombie 3armmaTui Obl A. 3a 3TOT NEpuoi, €clii Obl HE
noMeHsu1 cu€tuuk? OTBET JaiTe B pyosIsix.

OTBeT:

B5 | Haiinute kopens ypasHeHHs 5~ ¥ = 25,

OT1BeT:

B6 | Octpeie yribl mpssMOYrobHOTO TpeyrojbHHKa paBHBI 81°wu 9°. Haiigure yrom
MEXIy BBICOTOM M OHUCCEKTPHUCOW, MPOBEAEHHBIMU W3 BEPUIMHBI MPSMOIO yrija.
OTBeT paiiTe B rpagycax.

C

OTtBer:
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Matemaruka. 11 knacc. Bapuant MA 1505 (BocTok)

B7 . 35
—— HaiiiuTe 3Haue€HUE BhIPAKCHUS 3 3 )
cos“84° + cos“174°

OT1Ber:

B8 | Ha pucynke wusoOpaxensl rpaduk GyHKIMH y=f(x)H KacarelbHas K HEMY
B TOUKe c abcuuccoil xj. Halimure 3HadueHne mnpom3BOIHOM (QyHKIMH f(X)

B TOYKE X
Vi
M,
K
N\
\ Xp X
N i
Y 1
\\1\\ H
y=fx) 1N
\\\\
N
\\
OTtser:
B9 | B mpaBunbHol TpeyroipHoi mmpamune SABC Touka K — S

cepeauna pebpa BC, S — BepmmunHa. M3BectHo, uto SK = 10, a
ioma s O00KoBOl moBepxHOCTH paBHa 60. Haiinure nnuny
oTpe3ka AB.

OTtBer:
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Matemaruka. 11 knacc. Bapuant MA 1505 (BocTok)

B10

B11 |

B12

B13

_Bl14 |

Ha yeMnuoHarte mo mpeDKKaMm B BOAY BBICTYIAKOT 25 CHOPTCMEHOB, CPEOU HUX
3 opeiryHa u3 ['ommmanaum m 7 npeiryHOB w3 bpaszwimmu. [lopsaok BhICTyIIIEHHN
onpenensiercs xepeObEBKoil. Haiinmure BeposITHOCTH TOTO, YTO CEAbMBIM OyIEeT
BBICTYIIATh NPBITYH U3 bpazunuu.

OTBeT:

O6BéM koHyca paBeH 40. Uepe3 cepelnHy BBICOTHI MapajuieIbHO OCHOBAHHIO
KOHYCa IPOBEJCHO CEYEHHE, KOTOPOE SIBJISECTCS OCHOBAHWEM MEHBIIEr0 KOHYCa
C TOM e BepiinHoW. Halinure 00hEM MEHBIIIETO KOHYCA.

OT1BeT:

Cuna Toka B uenu [ (B ammepax) OIpeAeNsieTcs HANpsyKeHHWEM B LENU U

U
COMPOTHUBIIEHUEM dJIEKTporpudopa no 3akony Oma: [ = = rae U — HanpsbkeHue

(B BoibTax), R— comnpoTuBjieHue HjeKTporpudopa (B omax). B anekrpocersh
BKJIIOYEH MPENOXPAHUTEIb, KOTOPBIN IUIABUTCS, €CJIM CUJIAa TOKA IpeBbIIAET 2,2 A.
Onpenenure,  Kako€  MHUHUMAJIbHOE  CONPOTUBICHHE  JIOJDKHO  OBITH
y SJIeKTporpubopa, MoAKIoYaeMoro K po3etke B 220 BombT, uTOOBI cCeTh
npojioJpkana padorats. OTBET BhIpa3UTe B OMax.

OT1Ber:

bapxa B 1:00 BhIlUIa M3 myHKTa A B NyHKT B, pacnonoxeHHsli B 30 kM oT A.
[IpoObiB B mynkTe B 2 waca, Oapka oTmpaBuWiiach HaszaJa W BEpHYJAch 0OpaTHO
B MyHKT A B 23:00 Toro ke nausa. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Oap Ku, €CIIM U3BECTHO, YTO CKOPOCTH TCUCHHS PEKHU 2 KM/4.

OTBeT:

Hailinute nanbosnbiiee 3HaueHne GyHKuuu y = 13 + 3x — x> Ha orpeske [—1; 1]

OT1BeT:
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Marematuka. 11kmacc. Bappuant MA1505 Bocrok)

Yacrs 2

Jlna 3anucu pewenuit u omeemos Ha 3a0anusa Cl—CO6 ucnonv3yiime onank omeemoe No2.
3anuwiume chauana Homep 6bINOIHAEMO20 3A0AHUA, A 3ameM HOJIHOe O00OCHOBAHHOE
peuieHue u omeem.

C1

C2

C3

C4

Cs

C6

a) Pemre ypasuenue V3 sin2x + 3cos2x = 0.

3n

0) Haiinute KopHU 3TOTO YpaBHEHUsI, MPUHAIISKAIIIE TPOMEKYTKY [E ;37‘[].

B npaBunbHol yeThipéxyronbHoil nupamuge SABCD touka S — BepiuHa.

Touka M — cepeauna pedpa SA, Touka K — cepenuna pebpa SC. Haiinure yron
mexay miockoctssmu BMK u ABC, eciu AB = 8, SC = 10.

Pemmire cucreMy HepaBEeHCTB!

{ logoy_1(4x —5) +10g4y_s(2x — 1) < 2,
25* =5-10*-6-4* < 0.

Paccrosinus ot Touku M, pacnonoxeHHOW BHYTpU MPsIMOTO yria, A0 CTOPOH yria
paBuel 3 u 6. Yepes Touky M  mpoBedeHa mpsimasi, oTcekarouiasi OT yria
TPEyroJIbHUK, IUIOIaas KoToporo paBHa 48. Haiinmute niuHy oTpe3ka 3Toi
IPSIMO¥, 3aKJIIOUEHHOTO BHYTpPHU yTJIa.

Haiinure Bce 3HaueHus a, IpU KaXJOM U3 KOTOPBIX YPABHEHHE

2

4=% —a-21‘x2+a_

21-x% — 1 B

MMEET XOTsI OBl OJIHO peUICHHC.

Jlana moclie1oBaTebHOCTh HATYPaJbHBIX YHCEl, MPUUYEM KaXKAbIH Cleayronui

YJIeH OTIuYaeTcs OT npeasiayiero aubo Ha 10,160 B 6 pa3. Cymma BcexX 4IeHOB

nocJieI0BaTeIbHOCTH paBHa 257.

a) Kakoe HanMeHbIIIee YHCIIO YWICHOB MOXKET OBITh B 3TOH MOCIIeJOBATEILHOCTH ?

0) Kakoe HanGoJIbIIIee KOJUYECTBO YWICHOB MOXKET OBITH B 3TOM
MOCJIEIOBATEIbHOCTH ?
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxcno 60vimb uenoe uucio uiu KOHeUHAA
decamuunaa 0poob. Omeem credyem 3anucamov 6 01aHK omeemosé Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OMmOeIbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 8 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1

B2

Ha aBro3ampaBke kiaueHT otnan kaccupy 1000 pyOiseir u mompocusl 3ampaBUTh
MamuHy O€H3WHOM 10 mojiHoro Oaka. Ilena Gensmna 32 py6. 20 xom 3a 1 jutp.
Cnauu xiueHT noiayums 98 py6. 40 kon. CkOJIbKO JUTPOB OCH3WHA OBUIO 3aJIUTO
B Oax?

OT1Ber:

Ha nmarpamme moka3zaHo koiumuyecTBO nocerutenen caiita PUA HoBoctu BO Bce
nauu ¢ 10 o 29 nos6pst 2009 roxa. I1o ropr3zoHTanu ykasblBaloTCs JHUA MECSIA, 1O
BEPTUKAJIM — KOJIMYECTBO MOCETUTEJIEH cailTa 3a JaHHBIM AeHb. Onpenenure mo
JarpaMMe, Kakoro 4ucia KoamyecTBo nocerurenen canra PUA HoBocTtu BriepBeie
MIPUHSAI0 HauOOoJIbIIIee 32 pacCMaTPUBAEMBIN IIEPHO/ 3HAUYCHUE.

800 000
700 000
600 000
500 000
400 000
300 000
200 000
100 000

0 T T o
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

OTBeT:
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

B3 | HaiiquTe 1uromanb TpeyrojibHHKa, W300pakEHHOTO HA KieTdaTol Oymare ¢ pas-
MepoM KJIeTKu 1 cM x 1 cM (cMm. puc.). OTBET AaiiTe B KBaJIpaTHBIX CAHTUMETpPax.

OT1Ber:

B4 | MeOenbHbIN caloH 3aKJII0YaeT JIOTOBOPHI C MPOU3BOAUTENSIMU Mebenu. B qoroso-
pax yKasbIBaeTCs, KAKOW MPOIEHT OT CYMMbI, BHIPYUYEHHOU 3a MPOJaxy MeOenu,

IMoCTYnacT B 10Xo0 MEOEIILHOTO CaJIOHA.

dupma- IIpouent OT BBIPY'KH, Mpaveuanns
NMPOU3BOAMTENb |IMOCTYNAKNIIUN B 10X0/ CAJIOHA
W3 nenns nieHou
0
«Aabpar» 6 % 110 20 000 py6.
N3 nennsa nenou cBoIlIe
0
«Aabpar» 2% 20 000 py6.
«bera» 3.5% Bce n3nemms
«OMuUKpOH» 5% Bce n3nemus

B mpeiickypanTe nmpuBeneHbI 1IEHbl Ha YeThIpe Tapjepoda. Omnpeaenute, npojaxa
KaKoro rapjiepoba Haubojiee BBITOJHA JJIA cajoHa. B OoTBeT 3amuimmmTe, CKOJBKO

pyOJiel MOCTYNUT B JOXO/JI CalloHa OT MPOJIa’KK 3TOr0 rapjepooa.

DupmMa-npou3BOAUTE]b N3pnenne Iena
«Aabdan IMapnepo6 «Anacracus» | 12 000 pyO.
«Aabphay IMapnepo6 «Bnagnena» |22 200 py6.

«beray» IMapnepo6 «M3abemna» |16 000 pyoO.
«OMuKpon» ["apaepo0 «Jlamax 13 500 py®.

OT1BeT:
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

B5 . 4x + 25
— Haiigure KOpeHb ypaBHEHUS T = 5.

OTtBer:

B6 | B tpeyronsunke ABC yron C pasen 90°, AC = 5, BC = 10+/6. Haiiqure cosA.

OTtBer:

B7 | Haitgure 3HaYeHUE BBIpAKCHUS (\/5 — /11 )(\/5 +/11).

OT1BeT:

B8 | Ha pucynke nzobpaxén rpaduk QyHkiuu y =f'(x)— IpOU3BOIHON (PYyHKIUU
f(x), ompenenénnoii Ha wuHrepBaie (1; 10). Haiigute TOuKy Makcumyma
bynkuun f(x).

}}

OTBeT:
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

B9 | B npasuinbHO# yeThIpéxyronbroii nupamune SABCD Beicota SO paBHa 7, auaro-
Haiab ocHoBaHus BD paBHa 4. Touku Ku M — cepenunbl péoep CD u BC
COOTBETCTBEHHO. HaliIuTe TaHTEHC yIiIa MEXIY TNIOCKOCThIO SMK ¥ MIIOCKOCTBIO
ocHoBaHus ABC.

OT1Ber:

B10 | B cinydailHOM 3KCnepUMEHTE CHMMETPUYHYIO MOHETY OpocaroT Tpuxkabl. Haitnure
BEPOSITHOCTH TOTO, YTO KOJIMYECTBO BBINABIINX OPJIOB MEHBIIIE 2.

OT1Ber:

B11 | Bo ckonpko pa3 yBEIMYHTCS OOBEM KOHYCa, €CIM €ro pPaauyc OCHOBaHUS
YBEJIMYUTH B 2 pa3a, a BBICOTY OCTaBUTh MPEKHEH?

OTBeT:
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

B12

B13

_Bl4 |

Msy Opocunu 1MOJ YIJIOM ¢ K IJIOCKOH TOPU30HTAJIBHOM MOBEPXHOCTH 3EMIIH.
2vpsina

g
KaKOM 3Ha4€HHUM yria a (B rpagycax) BpeMs MOJETAa COCTABUT 2,9 CEKyH[IbI, €CIU

M4 OpOcCaroT C HayaJlbHOM CKOPOCTBIO Vo = 29 M/c? CuuraiiTe, 4TO yCKOpEHHUE

Bpemst monéra msga (B cekyHAax) ompeaensercs mo Gopmyie ¢ = . Ilpnu

cBOOOIHOTO TIageHus g = 10 m/c?.

OTBeT:

Ot nmpucranu A Kk npuctanu B, paccrosiHue Mmexay KoTopeiMu paBHO 110 kM,
OTHPABUJICA C TMOCTOSIHHOM CKOPOCTBIO TEPBBIA TEIJIOXOJ, a 4yepe3 | yac mocie
3TOTO CJIEIOM 32 HUM, CO CKOPOCTHIO, HA 1 KM/4 OOJbIed, OTIPaBUIICS BTOPOM.
Haiinute ckOopocTh MEepBOro TEII0X0/a, €CIU B MyHKT B 00a Ternoxoaa npuObLIn
oJHOBpeMeHHO. OTBET AaiiTe B KM/U.

OT1Ber:

Halinute wHamOoinbliiee 3HauYeHHEe QYHKUUU Y = (X + 4)2(x +3)—6 Ha oOTpe3ke
[-5; =3,5]

OT1Ber:

Yacte 2

na 3anucu pewenuii u omeemoe na 3adanus CI—-C6 ucnonv3yiime 61aHK 0meemos
Ne 2. 3anuwume cnauana HOMeEp 6bINOJIHAEMO20 3A0aHUsA, a 3amem HOJAHOE
000CHOGAHHOE peuleHUe U OMmEem.

C1

C2

C3

_C4

. . 2X 2X
a) Pemnure ypaBHeHUE sinx + sin 5 = COS 5"

0) Haiinure KOpHU 3TOTO ypaBHEHUS, TPUHAAJICKAIIUE TPOMEXKYTKY [—27r; —%J
B npaBunbHON yeTblpéxyroiapHor nupamune SABCD touka S — BepmmnHa. Touka
M — cepenuna pebpa SA, Touka K — cepeauna pedpa SC. Haiinure yroia mexmny
miockoctsiMu BMK u ABC, ecmu AB = 10, SC = 8.

log, . (2x=35)+log, s(x+1)<2,

Pemure cucremy HepaBEeHCTB:
25 -20"-2-16"<0.

PaccrostHusa ot Touku M, pacnonoKEHHOM BHYTPH HPSIMOTO yIya, 10 CTOPOH yTJia
paBabl 4 u 3. UYepes Touky M mpoBeneHa mpsMas, OTCEKaromas OT yIJa
TPEYTOJIbHUK, IIJIOIIAb KOTOPOro paBHa 32. Haiiaure nimHy oTpe3ka 3TON IpsMoil,
3aKJII0YEHHOTO BHYTPH yTJa.
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Matemaruka. 11 knacc. Bapuantr MA 1506 (BocTok)

C5 | Haiinure Bce 3Ha4YEHUSA a, TPU KKJIOM U3 KOTOPBIX YpPaBHEHHUE
1 -2av1 +x2 +a(1 +x2)

(1+x2)—2 ]+ x>

AMeEET XOTs ObI OJTHO PEIICHUE.

=3

C6 | Jana mocienoBaTeabHOCTh HATYpaJbHBIX YHCEN, MPUYEM KaXABIA CICAYIOIIHMA
YJieH OTJIMYaeTcs OT MpeabIayiero oo Ha 12, n1ubo B 8 pa3. Cymma Bcex UJICHOB
MOCJIEI0BAaTEILHOCTH paBHa 437.

a) Kakoe HanMeHbIIIEe YHCII0 YWIEHOB MOKET OBITh B 3TOU HOCHCHOB&TGHBHOCTI/I?

0) Kakoe HamOosbIliee KOJUYECTBO UJICHOB MOXXET OBITh B ATOH IOCJIEI0BATEIb-
HOCTHU?
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxcno 60vimb uenoe uucio uiu KOHeUHAA
decamuunaa 0poob. Omeem credyem 3anucamov 6 01aHK omeemosé Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OMmOeIbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 8 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1 | Ha aBro3anpaBke knmeHT otnan kaccupy 1000 pyOneit m mompocuil 3ampaBUTh
MamuHy O€H3WHOM 10 mojiHoro Oaka. Ilena Gensmna 32 py6. 90 xom 3a 1 jutp.

Cnauu xnueHnt nonyuui 309 py6. 10 kon. CkoybKo JUTPOB O€H3MHA OBLIO 3aJUTO
B 0Oak?

OT1Ber:

B2 | Ha auarpamme moka3aHo KojaudecTBO 3ampocoB co ciioBoM CHEI', caenmaHHbIX Ha
MoMcKoBoM caiite Yandex.ru Bo Bce Mecsnbl ¢ mapta 2008 mo okTsa0ps 2009 rona.
[To ropu3zoHTanM yKa3bIBarOTCSI MECSIIbI, 10 BEPTUKATIN — KOJMYECTBO 3aMPOCOB 3a
JNaHHbIA Mecsn. OnpeaenuTe Mo AvarpaMme pa3HOCTb MEXKYy HauOOJBIINM U
HAaNMMEHBIIMM MECSYHBIMM KOJIM4ecTBaMu 3anpocoB co ciioBom CHEI' B ykazan-
HBIW TIEPUOI.

500 000

400 000 a

300 000

200 000

100 000t i
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OT1Ber:
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

B3 | HaiimuTe 1uiomaap TpeyrojibHUKA, H300pakKEHHOTO Ha KJIETYaTOM Oymare
c pazmepoM KieTku 1 ¢cm x 1 cm (cM. puc.). OTBeT maiiTe B KBaJpaTHBIX CAHTH-

METpax.
N\
//( \
~
*\\
OTBeT:

B4 | MeOenbHbIM calOH 3aKJI0YaeT JOrOBOPHI C MPOU3BOAUTENSIMU MeOenu. B moro-
BOpaXx yKa3bIBa€TCs, KaKOUW MPOIEHT OT CYMMBbI, BRIPYYEHHOU 3a Ipojaxy mebenu,
MOCTYMNAET B JI0XO0/I MEOEIIHLHOTO CajlOHa.

dupma- IIpoueHT 0T BBIPYUKH, n
o pUMeYaHus
NMPOU3BOANTENb | MOCTYNAKUIUA B 10X0/ CAJIOHA
Uz nenus nenon
0
«Aabda» 6 % 110 20 000 pyG.
N3 nennsa nenou cBbIIe
0
«Aabphay 2% 20 000 pyo.
«bera» 3% Bce n3nemus
«OMuUKpOH» 5% Bce n3nemus

B npeiickypanTe npuBeaeHbI LIEHBI Ha YeTbipe codrl. Onpenenure, Mpoaaxa Kakoi
coppl Hamboisiee BBITOJHA [Js1 CaJoHAa. B OTBEeT 3amuIIMTe, CKOJIBKO pyoOIei
HOCTYNHUT B I0XOJ CaJOHA OT MPOJaXH 3TOU COPBHI.

DupmMa-npou3BOAUTEIb H3penue Lena
«Aabpar» Coda «Bepa» 17 500 py0.
«Aabpar» Coda «Hanexma» 24 500 py®.

«beray Coda «JIro60Bb» 21 500 py®6.
«OMuKpon» Copa «CkpomnocTs» | 19 000 pyo.

OT1BeT:
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

B5 . 4x + 25
— Haiigure KOpeHb ypaBHEHUS T =1.

OTtBer:

B6 | B tpeyronsunke ABC yron C pasen 90°, AC = 2, BC = 2+/3. Haiinute cosA.

OT1Ber:

B7 | Haiimute 3HaueHue BoipaxeHus (v2 — /8 )(v/2 ++/8).

OT1Ber:

B8 | Ha pucynke wu3obpaxén rpaduk QyHKmuu y=f'(x) — OPOM3BOIHOM
byakmum  f(x), ompeaenéHHod Ha wuHTepBane (—5;5). Halimute TOUKy
Makcumyma GyHKIuu f(x).

Y
] A
v S ') |
VRN |
/N
—I 5 0 ][ 5? X
\\_//.

OT1BeT:
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

B9 | B npsamoyromsaom mapasienenunene ABCD A;ByCiD; u3BectHbl pébpa: A4, = 6,

AB =6, AD = 3+/13. Haiiqute miomaab ceYeHUs Mapajuiesienuneaa mioCKOCThIO
AMK, rne Touku M u K pensat péopa BB;u CC; B otHomenuu 1 : 2, cuuras or

npsimou BC.

OTBeT:

B10 | B ciuywailiHoM »kcnepuMeHTe OpocaloT JBe€ urpajibHble KocTu. Haligure
BEPOSITHOCTH TOTO, YTO B CyMME BBINAAET 8 WU 9 0UYKOB.

OT1Ber:

B11 | Bo ckonpko pa3 yBenWyuTcs OOBEM KOHyCa, €CIIM PaJMyC €ro OCHOBAHHS
YBEJIMUUTH B 4 pasza, a BICOTY OCTaBUTh MPEKHEH?

OTtBer:
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

B12

B13

B14

Msy Opocunu 1MOJ YIJIOM ¢ K IJIOCKOHW TOPU30HTAJIBHOM IMOBEPXHOCTH 3EMIIH.
2vpsina

g
KaKOM 3HAQUYE€HUU yria o (B rpajaycax) Bpemsl MoJIETa COCTaBUT 3,8 CEKYHJbI, €CIU

M4 OpOCarOT C HAdaJbHOM CKOpPOCTBIO Vi = 19 M/c? Cuuraiite, 4TO yCKOpEHHE

Bpewmsi nmonéra msa4ya (B cexkyHaax) ompezensierca mo (opmyne ¢ = . Ilpu

cBOOOHOTO NajieHust g = 10 m/c?.

OTBeT:

Ot mpuctanu A Kk npuctaHu B, paccrosiHMe MeXTy KOTOphIMU paBHO 280 KM,
OTHPABUJICSA C MOCTOSHHOM CKOPOCTBIO MEPBBIN TEIJIOXOJ, a 4yepe3 6 4acoB MOCIE
3TOTO CJIEIOM 32 HUM, CO CKOPOCTBIO, HA 6 KM/4 OOJbIIEH, OTIPABUICS BTOPOM.
Haiinute ckOpocTh MEepBOro TEIIOX0/a, €CIU B MyHKT B 00a Ternoxona npuObLIn
oJHOBpeMeHHO. OTBET AaiiTe B KM/U.

OT1Ber:

| Halinute HaumOombliiee 3HadYeHHE QYHKUUH Y = (X + 6)2(x —-8)+9 Ha oTpe3ke

[-18; —1].

OT1Ber:

Yacte 2

na 3anucu pewenuii u omeemoe na 3adanus CI—-C6 ucnonv3yiime 61aHK 0meemos
Ne 2. 3anuwume cnauana HOMeEp 6bINOJIHAEMO20 3A0aHUsA, a 3amem HOJAHOE
000CHOGAHHOE peuleHUe U OMmEem.

C1

C2

C3

_C4

a) Pemmre ypaBaenue /3 sin2x + 3cos2x = 0.

o 3
0) Haiinure KopHU 3TOTO ypaBHEHUS, TPUHAAJICKAIIUE TPOMEXKYTKY [77?, 3%}.

B npaBunbHON yeTblpéxyronapHor nupamunae SABCD touka S — BepmmnHa. Touka
M — cepenuna pebpa SA, Touka K — cepenuna pebpa SC. Halimure yron Mexmy
mtockocTsiMu BMK n ABC, eciiu AB = 8, SC = 10.

log,,._(4x—=35)+log, s(2x—1)<2,

Pemure cucremy HEpaBEHCTB:
25 -5-10"-6-4"<0.

Paccrosanusa ot Toukn M, pacnoyiO)KE€HHOM BHYTPHU MPSIMOTO YTJIa, 10 CTOPOH YTJia
paBHbl 3 u 6. Uepes Touky M mpoBeneHa IpsMas, OTCEKAromas OT yIJia

TPEYroJbHHUK, IUIOIIAlb KOTOPOro paBHa 48. Haiiaure 1iMHy OTpe3Ka 3TOW MpsiMO,
3aKJIIOYEHHOTO BHYTPHU yIJIa.
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Matemaruka. 11 knacc. Bapuant MA 1507 (BocTok)

CSs HaﬁI[HTe BCC 3HAYCHMUA a, IIPHU KAKIAOM U3 KOTOPBIX YPABHCHUC
2 2
475 g 2™ 44

=3
2
l=x"_

HMEET XOTs OBl OJTHO pPELICHUE.

C6 | JlaHa nocnemoBaTebHOCTh HATYPAJIBbHBIX YHCEN, MPUYEM KaXKAbIM CIECHTYHOIIUN
YJIeH OTJIMYaeTcs oT npenpiayuero auodo Ha 10, mubo B 6 pa3. Cymma BcexX 4JICHOB
MOCJIeI0BaTEIbHOCTH paBHa 257.

a) Kakoe HauMeHbIIIee YMCII0 YWICHOB MOXKET OBITh B ATOM MOCIIET0BATEILHOCTH?

0) Kakoe nHamOombIliee KOJUYECTBO WICHOB MOXXET OBITh B ATOH ITOCIEAOBATEIb-
HOCTH?

© Cratl'pan 2013 r.
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Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

NHCcTpyKIMSA 10 BBHINOJHEHHIO PA00THI

Ha BbINIOTHEHHE TMArHOCTHYECKON pabOoThl Mo MaremaTuke naércs 235 munyTt. Pabora
COCTOUT U3 JIBYX YacTeil u coaepxut 20 3aJaHui.

Yacte 1 comepxut 14 3amanuii ¢ kparkum otBeroM (B1-B14) 6a3zoBoro ypoBHs 1O
MaTepualy Kypca MaTeMaTHKW. 3aJaHusd 4YacTH | CUYMTalOTCS BBINOJIHEHHBIMHU, €CIU
AK3aMEHYEMbIH Jajl BEPHBII OTBET B BUJE L[ETOT0 YUCIIA UM KOHEUHOU JIECITUYHOMN APOOH.

Yacte 2 coxpepxut 6 Oonee cnoxubix 3amaHuit (C1-C6) mo wmarepuainy Kypca
MateMaTuku. [Ipu ux BBIIOTHEHUH HA/IO 3alIMCATh MOJIHOE PEUICHUE U OTBET.

CoBeTyeM [nJisi SKOHOMHMHM BpPEMEHHM MPOMYyCKaTh 3aJaHue, KOTOpoe He yaaércs
BBITIOJIHUTH Cpa3y, U MEePEeXOoAUTh K cieayromeMy. K BBITOTHEHUIO MPONMYIIEHHBIX 3a/IaHUi
MO>KHO BEpHYThCS, eciiu y Bac octaneTcst Bpemsi.

/Kenaem ycnexa!
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Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

Yacte 1

Omeemom Hna 3a0anus BI-Bl4 oOonxxcno 60vimbv uenoe uucio uiu KOHeUHAsA
decamuunasa opoob. Omeem credyem 3anucamov 6 01aHK omeemoe Ne 1 cnpasa om
HOMepa 8blNONIHAEMO20 3A0aHUA, HAYUHAA ¢ nepeoll Kiemouku. Kascoyro yugpy, 3nak
MUHYC U 3aGnAMYI0 RUWUmMe 6 OmOeaAbHOU Klemouke 6 COOMEemcmeuu ¢ npuee-
OéHHbIMU 6 O1anKe oOpasyamu. EOunuybl uzmepenuil nucamop He HYHCHO.

B1

B2

B knure Enenst Moisoxosen «llogapok MoJIOAbIM XO3IMKaM» HMMEETCA PELEIT

Mpora C 4YEPHOCIMBOM. /[l mmpora Ha 5 dYemOBEK CIENyeT B3ATh ;(bYHTa

yepHocauBa. CKOJIBKO TIpaMMOB YEpHOCIMBA ClEAyeT B3SITh I IUPOra,
pPacCUMTAHHOTO Ha AeBATH ueioBek? Cunraiite, uto 1 PyHT paBen 0,4 Kr.

OTtBer:

Ha nuarpamme mokaszaHo konudecTBO nocerurenend caita PUA Hosoctu BO Bce
nuu ¢ 10 mo 29 noa6ps 2009 rona. [To ropu3oHTaIM YKa3bIBAIOTCS THU MECSIa, O
BEPTHUKAJIM — KOJIMYECTBO MOCETUTEIEN CalTa 3a NaHHBIM JeHb. OIpenenuTe mo
JMarpaMMe, Kakoro yucia KoauyecTBo noceruteneit caiita PUA HoBocTu BriepBbie
NPUHSI0 HauOOJbIIIEe 32 pacCMaTPUBAEMbIN NIEPUO]T 3HAUCHHE.

800 000 ——
a H N .
700 000 — | N e =l
£pa oo S e oA ae
NN
— EEEEEEE NN NN
AENEEEEE NN
_ EEEEEFFEEEEEEN
AEEEEEEEEEEEEEEN
— AEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEN
200 000 A AR EEEEEEEERERNR
NN R A NN N NN
6565 EEEEEEEEEEENENEN
NN
AREERENEENEEE RN

10 11 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29

OT1BeT:
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Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

B3 | Haiimute 1uiomaap TpeyrojibHUKA, H300paXEHHOTO Ha KJIETYaTOH Oymare
c pazmepoM KieTku 1 ¢cm x 1 cMm (cM. puc.). OTBeT maiiTe B KBaJpaTHBIX CAHTH-

METpax.
N\
//( \
~
q\\\
OTBeT:

B4 | B cpennem rpaxxnanun A. B qHEBHOE BpeMs pacxonayer 110 kBt 4 anexkrposneprun
B Mecdl, a B HoyHoe Bpemsi — 160 kBt'u snektposnepruu. Panbiie y A.
B KBapTUpE ObUT YCTAHOBJIEH OJAHOTAPU(DHBIA CUETUHK, U BCIO DJIEKTPOIHEPIUIO0 OH
omayuBan mo Tapudy 2,5 py6.3a 1xkBr-u. ['og Hazam A. ycTaHOBUI JBYX-
Tapu(HBINA CUETUUK, [IPU 3TOM JHEBHOM pACXO] 3JIEKTPOIHEPTUU OIIAYUBAETCS T10
tapudy 2,5py6.3al kBT'y, a HOUYHOMW pacxod oOIIauuBaeTcs Mo Tapudy

0,8 py0.3a 1 kBT-u.

B Teuenue 12 mecsiieB pexuM noTpeOaeHUs] U TapuQbl OTUIATHI JICKTPOIHEPTUH HE
MeHsUTMCh. Ha ckonbko Oombie 3armmaTui Obl A. 3a 3TOT NEpUoid, €Clim Obl HE
noMeHsu1 cuétuuk? OTBET JaiTe B pyostsix.

OTtser:
B5S . dx + 25
— Haiinure KopeHb ypaBHEHHUS ST =5
OtBer:

B6 | B tpeyronsunke ABC yron C pasen 90°, AC = 2, BC = 2+/3. Haiiaure cosA.

OT1Ber:

B7 . 35
——~ Haiiaute 3HaYeHUE BHIPAKCHUS 5 3 i
c0s“84° + cos“174°

OT1BeT:
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Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

B8 | Ha pucynke nzo0paxén rpaduk QyHKiuuu y =f'(x)— IpOU3BOIHON (PYyHKIUU
f(x), ompenenénnoii Ha wuHrepBaie (1; 10). Haiigute TOUKy Makcumyma

byakuun f(x).

}}

OTBeT:

B9 | B npsamoyromsaom mapasienenunene ABCD A ByC{D; wu3BectHbl pébpa: A4, = 6,

AB =6, AD = 3+/13. Haiiqute miomanb ce4eHUs mnapajviesienuneaa mioCKOCThIO
A MK, rne touku M u K pensat péopa BByu CCyB oTtHOomeHuH 1 : 2, cunras ot

npsmon BC.

OT1Ber:

B10 | Ha yemnuoHare mo npepkkaM B BOAY BBICTYNAKOT 25 CHOPTCMEHOB, CPEIH HUX
3 npeiryHa u3 l'ommanauun u 7 npeiryHoB U3 bpasunuu. [lopsaok BBICTYIUICHHM
ompenenseTcs >xepeObEBKoi. HaiiguTe BEepOSATHOCTH TOTO, YTO CEIbMBIM OYyACT
BBICTYIIaTh NPBITYH U3 bpazuimu.

OTBeT:
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Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

Bl11

B12 |

B13

B14

Bo ckonbko pa3 yBeamuutTcs OOBEM KOHYyCa, €CIM €ro pajuyc OCHOBAHUS
YBEJIMUUTH B 2 pa3a, a BICOTY OCTaBUTh MPEKHEHN?

OT1Ber:

Msu Opocuiau MHOJ YrioM o K IUIOCKOW TOPU3OHTAJIbHOM IOBEPXHOCTH 3E€MIIU.

2vpsina

Bpemst monéra msiya (B cekyHaax) ompejaensercs mno Gopmyie ¢ = [Tpu

KaKoM 3HA4eHUH yria a (B rpaaycax) Bpems Mojiéra cocTaBUT 3,8 CEKYHIIbI, €Clu
M4 OpOCaroT C HaydaJbHOM CKOpOCTBIO Vo = 19 M/c? CuwuraiiTe, 4TO yCKOpEHHE

cBOOOHOTO TIajieHus g = 10 M/c2.

OT1BeT:

bapxa B 1:00 BhILIa M3 myHKTa A B NyHKT B, pacnonoxeHHsii B 30 kM oT A.
[IpoObiB B mynkTe B 2 waca, Oapxka oTmpaBuiiach Haszaa U BEPHYJAch 0OpaTHO
B MyHKT A B 23:00 Toro ke ausa. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
OapyKu, €CIIM U3BECTHO, YTO CKOPOCTH TCUCHHS PEKHU 2 KM/4.

OTBeT:

Haiinute HauOonbinee 3HaueHue QyHKuuM = (x+ 4)2(x +3)—6 Ha oOTpe3ke
[-5; -3,5]

OTBeT:

© Cratl'pan 2013 r.



Matemaruka. 11 knacc. Bapuant MA 1508 (BocTok)

Yactb 2

/na 3anucu pewenuit u omeemos Ha 3a0anus CI—-C6 ucnonv3yiime 0J1aHK omeemos
No 2. 3anuwmume cnauana HoOMeEp 6GbINOJIHAEMO20 3A0AHUA, 4 3amem RNOJAHOe
000CHO8aHHOE peuieHue u Omeem.

C1

C2

C3

_ G4

C5

Cé

. . 2X 2X
a) Pemmre YPaBHCHHUC SINX + S1N 5 = COS 5

0) Haiinure KopHU 3TOTO ypaBHEHUS, TPUHAJICKAILUE TPOMEXKYTKY [—27[; —%J

B npaBuiibHOM deThipEXyronapHoN nupamunae SABCD touka S — BepmmnHa. Touka
M — cepenuna pebpa SA4, Touka K — cepeauna pedbpa SC. Haitgute yroa mexmay
miockoctaMu BMK n ABC, eciu AB = 10, SC = 8.

log . (2x—=5)+log, s(x+1)<2,

Pelnre cucteMy HEPAaBEHCTB:
25" -20"-2-16"<0.

Paccrosanus ot Toukn M, pacnoyIO)KEHHOM BHYTPHU MPSIMOTO YT, 10 CTOPOH YrJia
paBubl 4 u 3. UYepe3s Touky M mpoBeAecHa ImpsAmas, OTCEKAwoIas OT yrIia
TPEYTrOJIbHUK, TLIOMAIb KOTOPOro paBHa 32. Halaure qivuHy OTpe3Ka 3TOU MPSIMOU,
3aKJIFOYEHHOTO BHYTPH yIJIA.

Haiinute Bce 3HaueHUs @, IPU KaXKIOM U3 KOTOPBIX YpaBHEHHE
1-2aV1 +x2 +a(1 +x2)
(1 +x2) —24/1 +x2

IMEET XOTS OBl OJHO PCIICHHUC.

JlaHa mocCIen0BaTENbHOCTh HATYPAJIbHBIX YHCEN, NPUYEM KaKIbIA CIIEAYIOLIUN
YJIEH OTJIMYAeTCs OT mpenpiayiero aubdo Ha 12, mubo B 8 pa3. Cymma BceX 4JICHOB
MOCJIeI0BAaTEIbHOCTH paBHa 437.

a) Kakoe HauMeHbIIIee YUCIIO YWICHOB MOXKET OBITh B 3TOH I1OCIIEeI0BATEIbHOCTH?

0) Kakoe HamOoiplliee KOJUYECTBO UYJICHOB MOJKET OBITh B 3TOM IOCJIEI0BATEIIb-
HOCTH?
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Marematuka. 11 xnacc. Bapuant MA1505-07 1

KpuTtepun oueHnBanusi 3aJaHuil ¢ pa3BéPHYTHIM OTBETOM

C1 | a) Pewnre ypasHenue /3 sin2x + 3¢os2x = 0.

o 3
0) Haiinure KOpHU 3TOTO ypaBHEHUS, MPUHAJIEKAIINE POMEKY TKY [Tﬂ, 371'}

Pemenne.

a) Ecnu cos2x = 0, To U3 ypaBHEHHUSA CJEOYET, uTO SIN2x = 0, 4YTO MPOTHUBOPEYUT OCHOBHOMY

TPUTOHOMETPUUYECKOMY TOXIeCTBY. [loaTomy cos2x oriaudeH or O, U Ha HETO MOXKHO
NOJAEIUTh 00€ YaCTU YPABHEHUA:

J3tg2x +3 = 0; tg2x = —/3;
x=-Z+7nk, kel x=—£+ﬁ,ke 7.
3 6 2

0) Ilpm mnoOMOIM TPUTOHOMETPUYECKOM OKPYKHOCTH OTOEpEM KOpPHU ypaBHEHUA,
3
MPUHAJJIEKALIUE POMEKYTKY [7”, 3%}:

IR ¥4 1 177
X=——Xx= :

17

T
6

Otser: a) Iy %; k € 7Z; 0) 117[, 77[, 177{.
6 2 6 3 6
Coaepxanune kpurepusi bajbl
OOGOCHOBAHHO MOJYYEHBI BEPHBIC OTBETHI B I1. @) U B I1. ) 2

OO0OCHOBaHHO NOJIy4YE€H BEPHBII OTBET B M. a), HO 000CHOBaHHE 0TOOpA KOpHEH
B 1. 6) HE MPUBEACHO WM 3a7aya B M. @) 0OOCHOBAHHO CBEACHA K MCCIICTIOBAHUIO
NPOCTENIINX TPUTOHOMETPUUECKUX YpPaBHECHUN 0O€3 NPEObABICHUS BEPHOTO
OTBETA, a B 1. 6) npuBeAEH 000CHOBAHHBII 0TOOP KOpHEH

PelieHue He COOTBETCTBYET HU OJ{HOMY U3 KPUTEPUERB, IICPECUUCIICHHBIX BBIILIC 0
Maxcumansusiit 6auin 2




Maremaruxka. 11 xnace. Bapuant MA1505-07

2

C2 | B npaBWwibHO#N YETBIPEXYTOJIbHON nupamuae SABCD touka S — BepiunHa. Touka

M — cepenuna pedpa SA, Touka K — cepenuHa pedpa SC. Haiigute yroa mexny

miockoctaMu BMK v ABC, ecin AB = 8, SC = 10.

Pemenune.

[Iposeném u3 Touku B nepnenaukyissp BO k MK, Q — cepenuna MK. Touka Q saBisercs
cepemuHoii BeICOTHL SO. Ilpsamas MK napajuiesbHa NpaMoil nepeceyeHus miockocrein BMK
u ABC, QO 1 MK, OB 1 MK. CnenoareiibHo, £ QBO — WCKOMBIi J'II/IHeI/IHBII/I yron

Haiiném QO

J102—<4f) 27
QO——SO JT7.

V17 J_
W2

BO=42; SO-=

3nauur, tg L QBO =

OT1BerT: arctg

Co,uepmaﬂne KpUTepus

banasl

OGOCHOBaHHO HOé}_i qu BepHBII/I OTBET

MOJIYUCH HGBGpHBIH OTBGT WJIM PCIICHUC HC 3aKOHYCHO, WJIM IIPpH HpaBI/IJIBHOM
OTBCTC pGHIeHI/Ie HCAOCTATOYHO 000CHOBaHO

P GHIGHI/IG“ HC COOTBGTCTByeT HU OAHOMY M3 KPpUTCPHUCB, IICPCUNUCIICHHBIX BBIIIIC

Maxcumanvnwiii 6ann




Marematuka. 11 knacc. Bapuanr MA1505-07

e lo 4x - 5)+1o 2x—-1)<L2
Pewnre cucremMy HEpaBEHCTB: &ey (B =) Bap_s5(2x—1) <2,
25°-5.10"-6-4<0.
Pemenue.
Pevm nepBoe HEPABEHCTBO:
10g2x—1(4x -5)+ 1 <2

log,, ((4x-5)

Cnenaem 3ameny y = log, ,(4x-5).

2
y+l£2; 0=
y Y

<0, otkynay=1 nmm y <0,

Ecmu log,,. ,(4x—5) =110

2x—1=4x-5,
2x-1>0, OTKyJa x = 2.
2x—1#1,
Ecnulog, ,(4x-5)<0,To0
[ 4x-5-1
—— <0, 2x-3
2x—-1-1 <0
x—1 ? 5 3
 2x-1>0, OTKYyJla s — <X < —
4x—5>0, x> 4 2
2x—1#1,

5 3
Pemenue nepBoro HEPaBEHCTBA! 7 <x< 5 i x = 2.

Pemmm BTOpoe HepaBeHCTBO. Pasnenum o6e yacTu Ha 4"

2x X
(ij . s[ij “6<0
2 2
X
CrenaeM 3ameny z = (%) . [omyyaem z22-5z-6<0, -1<z<6.

X
Otcroga HaxoauM (%j <6; x<log, 6.

Perienre BToporo HepaBeHCTBa: X < log, 6.

Pemennem cucTeMbl SBISETCS O6Hla§1 qacCTb peHIeHI/Iﬁ ABYX HCPAaBCHCTB.



Marematuka. 11 xnacc. Bapuanr MA1505-07 4

3 5 3
YuursiBas, 4to 5 < log, 6 <2, HaXOAUM PCIUICHUE CUCTEMbBI. — < X < —.

OrBer: (2 3)
42

Coaep:xxanue Kpurepusi banasl

OO60CHOBAHHO MOJYYEH BEPHBIN OTBET 3

OOOCHOBAHHO TMOJIYYEHBI BEPHBIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI )

HEPABEHCTB

OOOCHOBaHHO TOJIYYEH BEPHBIM OTBET B OJHOM HEPABEHCTBE CHUCTEMBI 1

HEPABEHCTB

Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, NMEPEUYMCIICHHBIX BBIIIIE 0
Maxkcumanvhetii 6ann 3

C4 | Paccrosiuust OT TOUKM M, pacroyiO)KEHHOW BHYTPH MPSAMOTO YIJjia, 10 CTOPOH YTJia
paBubl 3 u 6. Uepe3 Touky M nmpoBeAcHa TMpsAMas, OTCEKAwIas OT YIJia

TPEYTOJBHUK, IUIOMaas KoToporo paBHa 48. Halinute niwHy oTpe3ka 3ToM
[IPAMOMA, 3aKJIFOYEHHOTO BHYTPHU YIJIA.

Pemenue.

ITycte O — BepuiMHa OAHHOTO yrja, Pu () — NPOEKIUU TOYKM M HA CTOPOHBI YIIA,
MP=3 MQO=6, Au B— TOYKH, B KOTOPBIX IpsAMas, IPOXOIsIlas dYepe3 TOUYKYy M,
MEPECEKaET CTOPOHBI COOTBETCTBEHHO OP n OQ nanHoro npsMoro yriaa. O6o3naunm OA4 = x,

OB =y. Torma Sy40=~0A4- OB = xy =48

B




Marematuka. 11 xnacc. Bappuant MA1505-07 5

C mpyroii CTOpOHBI,
Sa40B = Sa40m + SaBom = %OA - MP + %OB - MQ = %x 3+ %y- 6 = %x +3y =48,
W13 cUCTEMBI YPaBHEHMIA

,

1
—xy =48,
> 34

3
Zx+3y=148
Sx+3y

HaxoauM, 4To x = 8, y =12 wiu x = 24, y = 4. CienoBareibHo,

AB=NOA+0B? = x2 +y* =8 +122 = 413

AB = 24% + 4% = 4./37.

nJn

OtrBer: 4+/13 unu 4+/37.

Coaep:xkanue kpurepus banabi
OOGOCHOBAHHO MOJYYEH BEPHBI OTBET 3
[Tony4eHO 0OHO NPABUWILHOE 3HAYEHUE KCKOMOW BEJIMYUHBI 2

PaccMoTpena reomerpuyeckas KOH(QUrypaius, B KOTOPOil MOJy4YeHbl OJAHO WU
1Ba 3HAUCHHMS MCKOMOW BEJIMUYMHBI, HEMpPaBUJBHBIE H3-3a apU(PMETUUECKOMH 1
OILIMOKU

Pemenue He COOTBCTCTBYCT HH OTHOMY M3 KPHUTCPHUCB, IICPCUNCIICHHBIX BBIIIC 0

MaxkcumanoHuiii bann 3
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C5 | Haitoute BCe 3HAYEHUS a, TPU KAKIOM U3 KOTOPBIX YPaBHEHUE
—x? 1-x?
47 —a-2 +a

2
l=x"_

=3

UMEET XOTS Obl OJHO PELICHHUE.

Pemenne.

W2
Cnenaem 3ameny z =27 . x2 >0, nostomy 0 < z < 1. 3amayy MOXKHO CHOPMYJIMPOBATH TaK:

2
. z=2az+a
HANWATE BCE 3HAUYECHUS a, IPU KAKAOM K3 KOTOPBIX YPaBHEHUE = 3 UIMEeT XOTA

2z—-1

OBl OTHO pelICHUE, YAOBIECTBOPstOLIee yeIoBuo 0 < z < 1.
IlepeiineM K cucreme:

22—2az+a:6z—3, 22—2(a+3)z+a+3:O,
z#0,5, z#0,5,
0<z<1; 0<z<1.

3aMeTI/IM, 49TO HHU IIpU OJHOM 3HAYUCHHHU d YUCJIO Z = O, 5 He ABIMETCA KOPHCM YPAaBHCHUA.

Paccmotpum pyHKImMo f(z) = 22— 2(a+3)z +a+ 3. E¢ rpaduk — napaboja, BETBU KOTOPOWA

HanpasjeHbl BBEpX. ClenoBaTeabHO, YCAOBUE 3a[aud BBIMOJIHEHO TOTAA M TOJIBKO TOT/A,
KOT/Ia BBITIOJHAETCS OJTHO U3 TPEX YCIIOBHIA:

1) TpéxuneH uWMeeT ABa pa3IUYHBIX KOPHS, U TOJBKO OONBIIMKA M3 HHUX JICKUT Ha

npoMeskyTke (0; 1](cM. puc.1), To ecTh ;E?i ; 8
2) TpéxugeH HMMEET [Ba pPa3IMYHBIX KOPHS, W TOJBKO MEHBIIUM K3 HHUX JICKUT Ha
npomexyTke (0; 1](cM. puc.2), To ecThb ;E?i Z 8
3) TpéxuwicH MMEET B KOPHS, BO3MOXKHO, COBMAJAIOUINX, U 00a JIEKAT HA MPOMEKYTKE
f(0)>0,
(0; 1](cm. puc.3), toectby JS(1)20, rpe z,— abcuucca BepuHbI 1APaGOILL.
f (ZO) <0.

OTH yCIOBHS COOTBETCTBYIOT CICAYIOLIMM Croco0aM pacmoiioskeHusi rpaduka (yHKIUU

J@):
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%0 Iz
Puc. 1 Puc. 2 Puc. 3
p | a+3<0, a< -3, 3
ELINM CHCTE : a<-—
Wil 1-a-320, | a<-2
p ? a+3>0, a> -3, > 9
SIINM CHUCTE : a>-—
W l1-a-3<0, | ax-2
a+3>0,
a> -3,
—a-3>
PewmM cuctemy 3: < I-a-320, <-2, oTKymaa=-—2.
(a+3)2—2(a+3)+a+3so; a>-2,
OrBer:a < -3,a>-2.
Conepxanue Kpurtepusi baaibl
OOOCHOBaHHO IMOJIYYEH NMPABUIIBHBINA OTBET 4
C T1OMOIIBI0 BEPHOTO PACCYXKIACHUS TIOJYUYEHO MHOXECTBO 3HAUCHUH a, 3
OTJUYAIOIIEECs OT HCKOMOTO KOHEYHBIM YMCJIOM TOUCK
C moMOIIBI0 BEPHOTO PaCCyACHHUS TOJYUYEHBI BCE TPAHUYHBIC TOUKM MCKOMOTO 5

MHO>KECTBA 3HAYCHUN a

BepHo mnonydyeHa xoTsa Obl OgHa TIpaHWYHAs TOYKAa HCKOMOIO MHOXECTBA
3HAUCHUH a

Pemenue He COOTBCTCTBYCT HHA OJTHOMY U3 KPUTCPUCB, IICPCUUCIICHHBIX BBLIIIC 0

MaxcumanvHoiii oann 4
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C6 | Jlana moclienoBaTEIbHOCTh HATYPAIBHBIX UYUCEN, NMPUYEM KXl CICTy O
YJICH OTJMYAETCA OT mpeapiaymero jubo Ha 10, mubo B 6 pa3. CymMMa BCEX YJIEHOB
MOCJICA0BATEILHOCTH paBHa 257.

a) Kakoe HanMeHbIIIee YKCIIO YJICHOB MOXKET OBITH B 3TOi1 MOCIEI0BATEIBLHOCTH?

0) Kakoe HanOoblee KOJIUYECTBO HWICHOB MOKET OBITh B 3TOH MOCJIEAOBATEb-
HOCTH?

Pemenue.

a) IlocnenoBaTreibHOCTh HE MOXKET COCTOSTh M3 ABYX YJICHOB, TaK KakK YpPaBHCHHS
X+ (x+10)=257, x+6x=257Hepa3pelmiuMbl B LeENbIX 4Yuciaax. IlociaemoBaTeabHOCTH
MOXET COCTOATh U3 TPEX WICHOB, Harpumep, Tak. 19 + 114 + 124 = 257.

0) CyMMa JIBYX COCEAHUX YMCEJ] paBHA KaKk MUHHMYM 7; MMOCKOJbKY 257 =36 -7 + 5, Oyner
camoe Oousbiiee 36 nmap u eme ogHo uyucio. Ho cymma mMoketr ObITh paBHa 7 TOJIBKO IS
napbl 1 + 6, a €y Bce mapbl TakKUe, TO JOOABUTh K HUM YUCJIO 5 HENb3s. A /1 OCTAIbHBIX
nap cymma paBHa kak MUHUMYM 12. [ToaTroMy Ha camom faefe 73 yuciia 00eCeUnTh HENb34,
a 72 yucia MOKHO B cutyaruu 1,6, 1,6, 1,6, ..., 1,6, 1, 11 (mapa 1, 6 nosropsiercs 35 pa3).
Otser: ) 3; 0) 72.

Coaep:kanue KpuTepus basibl
BepHO BBINOJIHEHBI BCE Ty HKThI 4

BBIMONHEH NyHKT &), a B MyHKTe 0) A0Ka3zaHo, 4yTo Oojbuie 72 yucen ObITh HE
MOYKET

BbINOJIHEH MyHKT a)

[IpuBenéH npuMep NOCACAOBATENBHOCTH U3 TPEX YUCEI

PerieHne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, EPEUYHUCICHHBIX BBILIE
Maxkcumanvutii bann

IO~ W
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KpuTtepun oueHnBanusi 3a1aHuil ¢ pa3BéPHYTHIM OTBETOM

) L9 X X
C1 a) Pemure ypaBHEHHE Sinx + st— = cosza.
0) Haligute KOpHU 3TOTO ypaBHEHUS, MPUHAAJISKAIIINE TIPOMEXKYTKY [—27r; —ﬂ
Pemenune.

.. . x \vd
a) [leperecém sin’ 5 B MPaBY10 YacTh U MPUMEHUM (POPMYJTy s KOCHHYCa IBOMHOTO yTJa:

. 2X . 2X .
Sinx = COS 5 — Sin 5; SInx = COSX.

Ecnu cosx = 0, TO u3 ypaBHeHUs cieayer, 4ro Sinx = 0, 4T0 MPOTHBOPEUUT OCHOBHOMY

TPUTOHOMETPUYECKOMY TOXAECTBY. [loaToMy cosx ormmyeH ot 0, ¥ Ha HEro MOXKHO
NOJEINUTh 00€ YaCTU yPABHEHNA:

tgx = 1;x=§+nk,ke Z.

0) Ilpu moMomy TPUTOHOMETPUYECKOW OKPYXKHOCTH OTOEpPEM KOPHU ypaBHEHUA,

MPpUHAAJICIKAINUEC ITIPOMEIKY TKY |:—27Z'; —%}

Otser: )% + 7k: k € 7 6)—1%, 3%,
4 4 4
Coaepxanne kpurepust banabl
OOGOCHOBAHHO MOJYYEHbBI BEPHBIC OTBETHI B 1. @) U B 11. ) 2

OO0OCHOBaHHO MOJIYYEH BEPHBIN OTBET B M. a), HO 000CHOBaHWE 0TOOpAa KOpPHEN B
. 6) HE TPUBEICHO WM 33/1a4a B 1. @) 0OOCHOBAHHO CBEACHA K UCCIECIOBAHUIO
POCTEHIINX TPUTOHOMETPUYECKUX YPaBHCHHI O€3 TNPEIBABICHUS BEPHOTO
OTBETA, a B . 6) NpuBeAEH 0O0CHOBAHHBII OTOOP KOPHEA

PemieHre HE COOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NTEPEUUCIICHHBIX BBILLIE 0
Maxcumansusiit 6anin 2
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C2 | B npaBuibHON 4eThIpEXYTOabHON mupamuae SABCD Touyka S — BepiuurHa. Touka
M — cepenuna pedpa SA, Touka K — cepeauna pedpa SC. Haiiaurte yroa mexnay
mjaockoctsIMu BMK w ABC, eciu AB = 10, SC = 8.

Pemenue.

IIpoBeném w3 Touku B nepneHaukyiasp BQO k MK, O — cepenuna MK. Touka QO

aBasieTca cepenuHoid BbICOTBI SO. Ilpsamas MK mnapajuieibHa TOPSAMON TEpPECCUCHUS
wiockocteit BMK w ABC, QO 1L MK, OB 1 MK. CnenosarenbHo, £ QBO — I/ICKOMBII/I
nuHelnbli yroa. Hainém QO

BO = sf SO = \SB* - OB \/82

00 = 1 SO = _"14 :
5 2 2

V14 7 o

3Haumt, tg £ QOBO = = .
TN AT,
7
OTtBer: arctg—.
10 SRR
Conepmanne RpI/ITepI/ISI banabl

OBOCHOBAHHO MOJTyYeH BEPHbIH OTBET 2

Pemenue CONEPHKHT 060CHOBaHHBII/I Hepexoz[ K TUTAHUMETPUYECKON 3ajaye, HO
TOJTyUeH HEBEPHBIM OTBET, WM pellleHHe He 3aKOHYEHO, MM NPH HpaBWiIbHOM| |
OTBETEC PEIICHHE HeHOCTaT‘OIIHo 0600H0BaH0

Peinenue ne COOTBeTCTByeT HH OI[HOMy U3 KPUTEPHUEB, NMEPEUNCICHHBIX BBIIIIC 0
S N P Maxcumansnoiii oann 2
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C3

Pemmre cuctemMy HEpaBEHCTB: {

log . ,(2x—5)+log,, s(x+1)<2,
25 -20%-2-16<0.

Pemienue.

PeuirM nepBoe HEPABEHCTBO:
1

log, . ,(2x-35)+

Cnenaem 3ameny y = log . ,(2x—5):

<2
log . ,(2x—5)

5
—<x <3
2

132
y+l£2, Slld) <0,
y y
orkygay = lunu y <O0.
Eciulog,  ,(2x—5)=1,T0
x+1=2x-15,
x+1>0, OTKyJa x = 6.
x+1#1,
Ecmu log, (2x—35) <0, T0
2x—5—1<07 .
x+1-1 <0,
< x+1>0, OTKy Aa X
2x—5>0, x>
Lx+1¢1,

5
Pemenne nepBoro HepaBeHCTBA: > <x<3 mwmx=6.

PerumM BTOpOE HEPaBEHCTBO. Pasnennm 06e yactu Ha 16”:

CECRR

5 X
Cnenaem 3aMeHy z = (Zj . [Tonyuaewm: 2-z-2%< 0, -1<z<2

X
OO6paTHas 3aMeHa: (%j <2; x<log ,s2
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PelieHre BTOPOro HEpaBEHCTBA: X < 10g1’252.
PereHreM CUCTEMBI SIBASETCS 001Ias 4aCTh PEUICHNUI TBYX HEPABEHCTB.

5
VYyursiBas, 4To 3 < logs2 < 6, HAXOAUM PEUICHUE CUCTEMBI. — < X < 3,
4

O1BeT: (2, 3).
2

Coaepxkanune kputepus baabl
O00CHOBaHHO MOJYYEH BEPHBIil OTBET 3
OO0OCHOBaHHO MOJIyYEHbI BEPHBIC OTBETHI B OOOMX HEPABEHCTBAX CHCTEMBI P
HEPABECHCTB
OO0OCHOBaHHO TIOJYYE€H BEPHBIi OTBET B OJAHOM HEPABEHCTBE CHCTEMBI 1
HEPABEHCTB
Penienune He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, NEPEUYUCICHHBIX BBILIE 0

MaxcumanoHorii oann 3
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C4 | PaccTosiHus OT TOYKKM M, pacnoio;)KeHHOW BHYTPH MPAMOIO yrja, 10 CTOPOH yIa
paBubl 4 u 3. Uepes Touky M mnpoBencHa mpsAmas, OTCEKAKWas OT Yrja
TPEYTOJBHUK, IJIOWAAb KOTOporo paBHa 32. Haitmure mivHy OTpe3ka 3TOM
npsAMOM, 3aKJIFOYEHHOTO BHYTPHU yIJIA.

Pemenne.

IIycte O — BeplIMHA AAHHOTO yrja, Pu (J — MNPOSKUUU TOYKU M HA CTOPOHBI YIJia,
MP=4, MQ=3, Au B— TOYKM, B KOTOPBIX NpsAMas, MPOXOAAIIAs 4Yepe3 TOUKy M,
NIEPECEKAET CTOPOHBI COOTBETCTBEHHO OP 1 OQ naHHoro npamoro yria. O0o3nauum OA4 = x
,OB =y Torna

Siaop =504 OB = 2xy = 32.
B
0 M

0 P A
C npyroii CTOpOHHBI,

S1108 = Saaons+ SiBOM = %OA . MP + %OB . MO = %x 4+ %y 3=2x+ %y =32,
W3 cucTteMBbl ypaBHEHH(

-

1
—xy =32,
5 34

3
2x+—y =32
2)’

X 16
HaxXomuM, yTo x =4, y=16nmx =12, y = ER CnenoBareybHO,

AB=OA* + OB? = yx?+y? = J# +16% = 417

2
AB = q/12%(%) _ 2\/97.

njiun

OtBer: 4+/17 unu %\/97.

Coaepxxkanue kpurepus banasi
OO0OCHOBAHHO MMOJIYYEH BEPHBI OTBET 3
ITosry4eHO O7{HO NMPABUIIBHOC 3HAYCHUE UCKOMOM BEJIMYMHBI 2

PaccmoTrpena reoMmerpudeckas KOHGUIypamus, B KOTOPOil IOJYyYEHBI OJHO WJIU
IBa 3HAYEHUA HCKOMON BEIWYWHBI, HEMPABWIbHBIE H3-3a apUPMETUUECKON 1
OLITNOKU

PellieHne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUMCICHHBIX BbIIIIE 0
MaxcumanoHoiii 6aun 3
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C5 | Haiigure BCe 3HAYEHUS a, TPH KOKIOM U3 KOTOPBIX YPABHEHUE
1-2avV1 +x2 +a(1 +x2)
(1 +x2)—2 I +x2

UMEET XOT Obl OHO PEIICHHUE.
Pemenue.

=3

[Toneaum 4KCaUTENb M 3HAMEHATEb poOu Ha 1 + x%:
1

2a +a
> —
l+x \/l+x2 _3
2 - .

] — —=
\/l+x2

1
Cnenaem 3aMeHy z = ———
v1+ x?

2 -2az+a _3
1 -2z
1+x%> 1, mostomy 0 < z < 1.
3amady MOXHO CPOPMYIMPOBATH TaK. HAWIUTE BCE 3HAYCHUS A, MPU KAXKIOM U3 KOTOPBIX

22 -2az+a
ypaBHEHUE 15 =3uMeeT XOTd Obl OAHO PEUICHHE, YJIOBJICTBOPSIOIICE
-2z

yeaopuio 0 <z < 1L
Ilepelinem K cucTeMe:

22—2az+a=—6z+3, 22—2(a—3)z+a—3=0,
z#0,5, z#0,5,
0<z<L1; 0<z<1.

3aMeTI/IM, 4YTO HH IIpH OAHOM 3HAYCHHUH a YHUCJIO Z = O, 5 HE SIBIACTCSA KOPHCM YpPaBHCHUA.

Paccmotpum QyHKIMIO f(2) = z2 - 2(a—3)z +a - 3. E¢ rpaguk — napaboJa, BETBU KOTOPOi
HarpasjeHbl BBEpX. ClENOBATENBHO, YCIOBHE 3aJa4i BBIMOJHEHO TOTJA U TOJIBKO TOT/A,
KOT/IA BBITIOJHAETCS OJTHO U3 TPEX YCIOBHIA:

1) TpéxuneH uMeEeT JBa Pa3IUYHBIX KOPHS, U TOJHKO OOJIBIIMA W3 HHUX JICKUT Ha

0)<0

npomexyTke (0; 1] (cM. puc. 1), To ecTb ]f(E 1; S 0?
2) TpéxujeH HMMEET JiBa pa3JW4YHBIX KOPHS, M TOJIBKO MCHBIIMI M3 HHMX JICKHAT Ha

f(0)>0,

npomexyTke (0; 1] (cM. puc. 2), To ecTb

f(y<o.
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3) TpéxuneH MMeeT IBa KOPHSA, BO3MOXKHO, COBMAMAIOIINX, U 00a JEKAT HAa MPOMEXYTKE
f(0)>0,
(0; 1] (em. puc. 3), Toects{ S(1) 20, rne z,— abeuuccea BepuMHbI 1ApaGOIbL.

\f(Zo) <0,

OTH yCIOBUS COOTBETCTBYIOT CJIEAYIOIIUM CIOCOOaM pacnoioxkKeHus rpaduka QyHKINH

%0 Tz
Puc. 1 Puc. 3

Pemum cucremy: a-3<0, a<3, a<3

YV11-a+320. | a<4:
Pertum cucremy: a=3>0, a>3, a>4

“11-a+3<0, laz4 7

a-3>0, a3

Pewmm cucremy: 1 | ~2(@=3)+a-320, a<4,  otkyna a=4.

L(61—3)2—2(61—3)2+a—3s0; a4,

OtBer:a < 3,a>4.

Coaepxanune kpuTepus baibl
OO00CHOBAaHHO IMOJYYEH IIPaBUIIbHBIA OTBET 4
C DoMOIIBKD BEPHOIO pPaACCY>KJACHUS IOJIYYEHO MHOXKECTBO 3HAYEHUM a, 3
OTJIMYAIOLIEECS OT UICKOMOI'0 KOHEYHBIM YHMCJIOM TOYEK
C noMoIIbr BEPHOIO PaCcCyKJICHHS MOJTYYCHBI BCE IPAHUYHBIC TOYKH UCKOMOIO p)
MHO>KECTBa 3HAUYCHUU a
BepHo mnonydyena Xxorss Obl OAHa TIpaHMYHAsA TOYKa HCKOMOIO MHOXECTBA 1

3HAUYEeHUHU a
PellieHre HE COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX BBIIIIE 0
MaxcumanvHsiii Oann 4
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Cé JlaHa nocaen0BaTe/IbHOCTh HATY PAJIBHBIX YMCEII, IPUYEM KAXKJIbIN CJIEY FOLIU A

YJIeH OTJIMYAeTCs OT mpeabiayiero iubo Ha 12, nubo B 8 pa3. Cymma Bcex
YJIEHOB MOCJIEN0BATEILHOCTU paBHa 437.

a) Kakoe HauMeHbLIee YUCIIO YWICHOB MOXKET OBITh B 3TOM MOCJIEI0BATEIBHOCTH?
0) Kakoe Han0oJibllIee KOJTUYECTBO YWICHOB MOXKET OBITh B 3TOM MOCJeA0BA-
TEJIBHOCTH?

Pemenue.

a) [TocnenoBaTeIbHOCTE HE MOXET COCTOATh M3 JIBYX WIEHOB, TaK KaK YpaBHEHUs
x +(x+12)=437,x + 8x =437 HepazpelluMbl B LEJbIX UYUCAX.
[TocnenoBaTENbHOCTh MOXET COCTOATh M3 TPEX UJICHOB, HAMpUMeEp, Tak: 25
+ 200 + 22 =437.

0) CyMMa JIBYyX COCEJIHMX YMCEJ PaBHA KaK MUHUMYM 9; nockoyibky 437 =48 - 9 + 5,

Oy net camoe OoJibitiee 48 nmap u e oiHO yuciao. Ho cymma MmoxeT ObITh paBHa 9
TOJIBbKO JU1s Tiapbl 1 + 8, a eciiv Bce maphl Takue, TO J00ABUTH K HUM UMCJIO 5 HENb3s. A
JUISL OCTAJIBHBIX Map CyMMa paBHa kKak MUHUMYM 14. [ToaTomy Ha camoM nenie 97 uuncen
obecrnieuuTh HeJb3s, a 96 uncen MoxxkHo B cutyaruu 1,8, 1,8, 1,8, ..., 1,8, 1, 13 (mapa 1,
8 moBTopseTcs 47 pas).

OtBer: a) 3; 0) 96.

Conep:xaHue KpuTepus banabl

BepHO BbIIIOJIHCHbI BCC ITYHKTBI 4

BbInojiHeH MyHKT a), a B MyHKTe 0) T0Ka3aHo, 4To Oosiblie 96 uncesn ObITh
HE MOXKET

BBIMIOJIHEH MYHKT Q)

IIpuBenéH npuMep MOCIEIOBATENBHOCTH M3 TPEX YUCEI

[IpuBenéH npuMep MocAeA0BATENBHOCTH U3 TPEX YMCEI

(O[]0

Maxcumansuwsiii 6ann




Bap B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12 B13 B14
1 10370 8 12 2380 -4 14 12 0,25 8 0,125 51 3 69 -35
2 10675 7 10 2850 -5 27 23 -1,75 9 0,35 57 4 37 11
3 120 7 10 3648 -7 35 59 0,25 8 0,24 4 50 9 17
4 10370 7 10 2380 -5 35 12 -1,75 8 0,125 57 50 69 11
5 288 3,5 10 3264 3 36 35 -1,5 4 0,28 5 100 4 15
6 28 12 33 720 75 0,2 -9 6 7 0,5 30 10 -6

7 21 420000 19,5 1050 153 0,5 -6 -1 78 0,25 16 90 14 9

8 288 12 19,5 3264 75 0,5 35 6 78 0,28 4 90 4 -6




