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JdemoncTpanuoHnbiid Bapuant 2003 r.

NHCcTpyKIus M0 BHINOJHEHUIO Pad0ThI

Ha BrpImosIHEHHE PK3aMEHAIMOHHOM padOTHI 110 MaTeMaTuke naercs 4 daca (240
MuHyT). B padote 30 3aganuii. OHu pacnpesiesnieHsl Ha 3 4yacTu.

Yacts 1 comepxkur 16 3ananuit (Al — A16) o0s13aTebHOTO YPOBHS 110 MaTepHa-
ay Kypca "AnreOpa u Havana aHanuza" 10-11 knaccos. K kaxxmomy u3 HuX nansl 4 Ba-
pUaHTa OTBETA, U3 KOTOPBIX TOJIBKO OAWH BepHbIA. [Ipy BBINOJHEHHM 3aaHUs B
«OnaHKe OTBETOBY» HAJIO YKa3aTh HOMEP BHIOPAHHOTO OTBETA.

YacTts 2 conepxut 10 Gonee cnoxubix 3ananuii (Bl — B10) mo matepuany kyp-
ca «Anredpa u Hayana aHanuza» 10 — 11 kiaccoB, a TakKe pa3IMYHbIX Pa3eioB Kyp-
COB anreOppl U reOMETPUH OCHOBHOM M cpeaHed MIKOJbl. [Ipy WX BBITONIHEHUH B
«OJlaHKe OTBETOBY» HAJO 3alKCaTh TOJBKO MOJTYyYEHHBINH OTBET.

Yactb 3 cogepkut 3 cambIx CI0XKHBIX anredpanyeckux 3aaanus (Cl, C2, C4) u
onHO — reoMmerpuueckoe (C3), mpu BBIMOJHEHUH KOTOPBIX TpeOyeTcs 3amucaTh IMOJi-
HOE pelIeHUE.

CoBeTyeM BBINOJHATH 33/IaHUSI B TOM MOPSAJIKE, B KOTOPOM OHU JaHbl. J[J1g 3Ko-
HOMHUHU BPEMEHHM MPOIMYCKANTE 3aJaHue, KOTOPOE HE YJAETCs BBIOJIHUTH Cpa3y, U Iie-
pexoaute K cienytoniemy. Eciau mocie BbIMOTHEHUS BCeH pabOThl y Bac OCTaHETCS
BpEMsI, TO MOXKHO BEPHYTHCS K IPOITYLIEHHBIM 3aJaHUSIM.

s monmydeHust oTMeTKH ""3" T10CTaTOYHO BEPHO BBHITIOJTHUTH JIFOOBIC § 3a1aHui
n3 Yactu 1 wnm u3 Beeit paboThI.

Jns momyueHust otMeTkd "4" 10CTaTOYHO BEPHO BBINOJHHUTH ONPEIEICHHOE
yucno 3agannid n3 Yacren 1 u 2. [Ing noirydyeHus OTMETKH «4» HEJOCTATOYHO BEPHO
BBITIOJTHUTH Jaxe Bce 3afganus (Al — A16) Tonpko Yactu 1.

Jns monmydeHus: oTMETKH "5" HE0OXOIMMO BBIMOJHUTHL OMPEACICHHOE YHCIIO
3ananuid u3 Yacreii 1, 2 u 3. He TpeOyercst pemnth Bce 3aaanusi pabOThl, HO Cpeau
BEPHO BBITIOJIHEHHBIX BaMu 3amanuii 70JKHO ObITH XOTs Obl ogHO U3 Yactu 3. Ilpu
ATOM ISl TIOJIyYEHUSI OTMETKU «5» HEJA0CTaTOYHO BEPHO BBHITIOJHUTH JaXKe BCE 3aja-
Hus (C1 — C4) tonsko Yactu 3.

3a BEpHOE BBINIOJHEHUE PA3TUYHBIX MO CI0KHOCTH 3aJaHUN JaeTcsl OJIUH WJIU
6onee GamoB. bamiel, moydeHHbie Bamu 3a Bce BBITIOJIHEHHBIE 3a/1aHUS, CYMMHUPY-
forcs. [locTapaiiTech BBIIOJHUTH KaK MOXKHO OOJIBINIE 3aaHHi U HAOpaTh Kak MOXKHO
OOJBITIEe KOJIMYECTBO OAIIIIOB.

Kenaem Bam ycnexa!
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Enunslit rocynapcTBeHHsli ok3amen 2003

Maremaruka, 11 ki1

Yacrte 1

Ipu evinonnenuu 3a0anuii Smou yacmu ykasxicume 8 OJ1aHKe 0meemos yugh-
Py, Komopas 0bo3xHayaem eblOpaHHblLL Bamu omeem, nocmasue 3HaK « xX» 8

coomeemcmeyrouell Kiemouke O1anKa 05 Kasxcoo2o 3adanusi AI1-A16.
Al | Haitgure 3HaueHUE BBIpaKECHUS
2sin? 200 + 2¢cos (g — oc) +2c0s*20. mpu o = g
1) 0 2) 2+4/3 3) 3 4) 2-43
15t
A2 9m?2.-m 2
YrpocTure BeIpaXKeHue —
m
9
1) om’ 2) 9m 3) 9 4) F
Yx+3
A3 | Cokparure qpodb ﬁ :
1) ¥Yx-3y 2) L 3) L 4) X+y
Ux -3y X—Yy
A4 | Haiigure 3nauenue log,;(9b), ecrmlog,b=5.
1) -8 2) 10 3) 7 4) 25
A5 =

T
Pemnre ypaBHeHue COS(E + X)

B
&

1) (—1)”‘1%+7zn, nez 2) i%+27zn, nez

3) (—1)”‘1%+7zn, nez a) (—1)”%+7zn, neZ
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. 1-3)

A6 | YKaxuTe MpoMexXyTOK, KOTOPOMY IIPUHAJIEKUT KOPEHb YPAaBHEHUS

log ,(x +1) = log , (3x).

1) (—o0;-1) 2) (-10) 3) [-10] 4) (0;+ o)

A7 | Pemmre HepaBeHcTBO 57 —1>0.

I I

A8 X(X+3) >0

Pemite HEpaBeHCTBO 5
—X

1) (-o0-3]u(2; +)
2) [-32)

3) (-o0;-3)uUf0;2)
4) (—o0; —3]U[0;2)

A9 VYKaxxute npoMexxyToK, KOTOpOMY MPUHAIEKAT HYJIH PYHKIIUU

f(x)=v4-3x% —X.

1) 11 2) [14/2] 3) [—g;lj 4) (J2;2]

A10 | Dyukrus y = f(X) 3amaHa Ha mpoMexyTke [—6; 4]. YKakuTe MPOMEKYTOK, KO-

TOPOMY IPUHAIJICIKAT BCC TOUYKH SKCTPCMYyMa.

y A
1) [-6;0] 78
2) [0; 4] Y7
3) [-2;3] /
4) [-31] \\ // e
—B6 \\ / o 4 X
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Enunblit rocynapctBennslil okzamen 2003 Maremaruka, 11 k. 1-4)

All

Al2

Al3

Al4

Al5

Hatimute o6nacTh onpeaenenust GyHKITUU Y = Iogoys(x - xz).

1) [0;1]
2) (0;1)
3) (—0;0) U (l;+x)
4) (—o0; 0]U[L; +o0)

Haiinute MHOXKECTBO 3HAUCHHUI QYHKIIUU y =SinX+2.

1) [-1;1] 2) [0; 2] 3) [1;3] 4) [2; 3]

VYkaxure rpapuk QyHKINH, 3aJaHHON Gopmyson  y=0,5".

"'7{ XV

HaiimuTte 3HaUeHNe TPOM3BOMHON hyHKIMHA Y = X-€* B Touke x, =1.
Yy 0

1) 2e 2) e 3) 1+e 4) 2+e

Jns dyskuum y = 2C0S X HaiauTe nepBooOpa3Hyro, rpaguK KOTOPOH MPOXO0-

JTUT Yepe3 TOUKY M(g; 24) .

1) Y =2sin x+24
2) Y =2sin x+22
3) Y =-2sinx+26
4) Y =2cosX+22
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. (1-5)

Al6

[Ipu ABM>KEeHUU Tema Mo MPSIMON paccTosHue S ( B METpax) OT HaYalbHON TOY-
3

t
KU JBHOKCHHS U3MEHsIETCS 110 3akoHy S(t) = E —t?+t-1 (t — BpeMs aABHKCHHS

B cekyHjax). Haiimure ckopocth (M/C) Tena depe3 4 CeKyHIbl MOCJEe Hayaja
JIBUYKEHUS.

1) 1,75 2) 75 3) 3 4) 9
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. (1-6)

Yactp 2

Omeemom Ha Kadxcooe 3a0anue dmou dacmu Oyoem HeKomopoe Yucio. Imo 4ucio
HAo0o 3anucams 8 OJIAHK 0mM8emos psi0om ¢ Homepom 3aoanus (Bl - Bl0), nauunas c
nepeot knemouku. Kaswcoyro yugpy u 3nax munyc ompuyamenbHo20 4ucia nuwiume
6 omoenvHou Klemouke. Eounuyvl uzmepenuti nucame He HydcHo. Ecau omeem
NOJYYUILCS 8 8UOe OpodU, MO ee HA00 OKPY2IUumbv 00 DIUNCAUUE20 Yen020 YUCIA.

B1

B2

B3

B4

BS

V25-10x +x2 + y = 4,
y—3x+11=0.

[TycTs (x0; y0) - pEIICHUE CUCTEMBI

Haiinure npousBeneHue X, - y,.

GOynknust y = f (X) 3agaHa HA OTpE3KE F-i-i-d--r-F-f-d=droiobotododocobofodo
[a; b]. Ha pucynke n3obpaxen rpadux y /
ee mpousBoaHoit y = f'(X). Uccnemyiite
Ha MOHOTOHHOCTb ynknuro Y
y=fx).

B oTBeTe yKaKUTE KOJIUYECTBO MPOMeE-
’KYTKOB, Ha KOTOPBIX (DYHKITHsI BO3pac-
Taer.

-
Al

2

, €CIIH Iogn\/5=3, log, b=5.

Hatinure 3HaueHue Beipaskenus log e
T

HaiiuTe HauMeHbIee 3HadeHne GyHKIMHE Y = ¥SiN 2X COS X + COS 2XSin X — 7 .

ITycTb X, - HAUMEHBIIHMH [TOJIOKUTEIbHBIA KOPEHb YPaBHEHNUS

cos® X —5sin X - cosx + 2 =0. Haiiaure tgx, .

B6

B7

ax+7

[Tpu xakom 3HaueHuU a QyHKUUSA Y = UMEET MAaKCUMYM IIpH X =47

2

2X

Brnanenen nuckoreku uMmen craOWibHBIM AoxoiA. B morone 3a yBenmyeHHEM
npuObUIM OH TMOBBICHI IIeHYy Ha Ounetsl Ha 25%. KomumyectBo mocerurteneit
PE3KO YMEHBUIWJIOCh, M OH CTaJl HecTu YObITKM. Torma oH BepHyJcsS K
nepBOHAYaAJIbHOM 11eHe OmineToB. Ha CKOJIBKO MPOLIEHTOB Biajeiel] TUCKOTEKU
CHU3WJI HOBYIO IIeHYy OMJIETOB, YTOOBI OHA CTaja paBHA IEepPBOHAYAIBLHOMU?

(3uak % B OTBETE He MMIIHUTE).
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. a-7)

B8

B9

B10

C1

C2

C3

Crynenueckasi Opurazia moApsSANIACh BBUIOKUTH KEPAMUYECKON TUTMUTKOMU TOJT B
3ajie MOJIOJISKHOTO Kiry0a romiaasio 288 M’ . [IpuoOperast OnbIT, CTYICHTHI B
KaXIbIi MOCTEeNyIOMUN 1eHb, HAUMHAS CO BTOPOTO, BBIKJIAJbIBAINM Ha 2M’
0oJbllIe, YeM B IPEIBIIYIINHN, U 3a1aCOB IUIMTKU UM XBaTHJIO pOBHO Ha 11 nHel
pabotel. [lnanupys, 4yTOo NPOU3BOAUTENBHOCTh TpyAa OyJIeT YBEINYUBATHCS
TakUM ke o0pa3oMm, OpUragup ONpPENEeNWJI, YTO JJsi 3aBEpLICHHs] pabOThI
noHago0utcs eme 5 aHe. CKoabko KOpOOOK C IJIUTKAMU €My Hazlo 3aKas3arb,
ecnmu | xopoOku xBataer Ha 1,2 M> monma, a s 3aMeHbl HEKa4eCTBEHHBIX
TUTMTOK TIOHAT00UTCS 3 KOpOOKH?

Jana npusma ABCDA1B1C1D;1, B 0CHOBaHMM KOTOPOM JIGKUT KBaApat, a O0KO-
Bble peOpa HAKJIOHEHBI K IUIOCKOCTH OCHOBaHUS moja yriioM B 60°. OTpe3ok
D1A neprieHauKyJIsIpeH IUIOCKOCTH OCHOBaHUs. HaliuTte AjiuHy 3TOro orpes-

Ka, €CJIM IUIona b OOKOBOM MOBEPXHOCTH MPU3MBI paBHa 6 (\/§ + 2).

[Tnomans Tpeyromsanka ABC pasHa 20 J3. Haitgure AC, eciiu ctopona AB
paBHa 8§ 1 oHa OoJblIe NoJ0BUHBI cTOpoHbI AC, a Meauana BM paBHa 5.

YacTtb 3

s 3anucu omeemos na 3adanus smoti yacmu (C1 — C4) ucnonwv3yiime cne-
yuanvuwlil oaank. 3anuwume cuayana nomep 3adanus (C1 um.o.), a 3amem
NOJIHOE peuleHue.

6 3 2
Pemnre ypaBuenune 2log,,| X+ ——|=log,, — +3.
X—5 X-2 X-3

[Ipy KakuX 3HAYCHUAX Hapamerpa N ypaBHeHue 15-10% —20=n-—n-10""
He MMeeT KOpHeEn?

OcnoBanue nupamuasl MABCD — pom6 ABCD, B kotopom LA = 60°. Bee
JBYTpaHHbBIE YIJIBI MPU pedpax OCHOBaHUsS MHUpaMubl paBHbI. [Imockocts o,
napasuiesbHas IIIOCKOCTH OCHOBAHUS MUpaMUbl, repecekaeT Beicory MO nu-
pamuzsl B Touke P Tak, uto MP:PO=2:3. B o0pa3oBaBiIytocs yCEUCHHYIO
NUpaMUy BIOUCAH IMJIMHIAD, OCh KOTOPOTO JIGKHUT Ha BBICOTE MUPAMHJBI, a
BEpPXHEE OCHOBaHWE BITMCAHO B CEUCHHUE MHUpPaMUIBI TUIOCKOCThIO o . Halimute

0o0BeM TUpaMuIbl, €CIIH 00HEM ITUIMH]IPA PaBEH Iny3.
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. (1-8)

C4 | Haiigute Bce MOJIOKUTEIBHBIEC 3HAUCHUS TTapaMeTpa a, IpU KOTOPHIX B 00J1acTH

ax+2 )‘05

onpeneneHuss GyHKIUU Y :(ax —-a €CTh JIBy3HAYHbIC HATypaJIbHbIE

quciia, HO HCT HU OJJHOTI'O TPEX3HAYHOI'O HATYPAJIbHOI'O YMUCJIa.

© 2003 MunucrepctBo obpasosanust Poccuiickoit denepannn
Komnuposanue u pacpoctpanenue 0e3 NMCbMEHHOT0 paspemeHust MuHoOpaszoBanus PO He gomyckaercst



Enunslit rocynapcTBeHHsli ok3amen 2003

OTtBeThI K 3a1aHuaM Yactu 1

Maremaruka, 11 ki1

(1-9)

3aganue | Al A2 A3 A4 AS A6 A7 A8 A9 A10
Homep | gl g 1 9 | 3 | 3 | 4 | 2 | a | 2 | a4
OTBETAa

3amanme | All | Al2 | A13 | Al4 | A15 | Al6
Homep | o | 5} g | 1 | 2 | 4
OTBETa

OTtBeTHI Kk 3aga0uaM Yactu 2

3aganue| Bl B2 B3 B4 B5 B6 B7 B8 B9 B10

OtBer 20 2 7 -2 1 8 20 124 3 14
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Enunslit rocynapcTBeHHsli ok3amen 2003 Marematuxka, 11 xi. (1-10)

OTtBeTtnI K 3aaa0uaM Yactu 3

3amanue

Cl C2 C3 C4

OtBer

6; 11 [-20; —1,5] 250 (0,8; 0,98]

3a BBINIOJIHEHUE KX 10T0 3adanus Yactu 3 MoxxHO 1oayuuTh oT 0 10 4 6aimoB. Huxke
B TaOJIUIIE MPUBEICHBI OOITUE KPUTEPUU OIEHKHU BHITIOJTHEHUS MaTeMaTHYECKUX 3a]1a-
HUMN ¢ pa3BepHYTHIMH OTBETAMH.

Onenka
B Oayutax

OO01ue KpUTepUU OICHKH BBITIOIHEHUS MaTEMAaTUUECKUX 3aJaHUM
C Pa3BEPHYTHIMU OTBETAMU

4

[IpuBeneHa BepHas MOCIEA0BATEILHOCTD BCEX IIArOB PEIICHUS.

Nwmerotcst BepHble 000OCHOBAHMS BCEX KIIFOUEBBIX MOMEHTOB PEIICHUS.
HeoOxonumbie 7151 pelieHus: YepTek U, PUCYHKH, CXEMbI BBITTOJIHEHBI 0€3-
OIITMOOYHO.

[IpaBHIIBLHO BBIMOJHEHBI BCE MPEe0Opa30BaHUs U BEIYUCICHHUS, MIOJyYCH Bep-
HBIA OTBET.

[IpuBeneHa BepHas OCIEA0BATEIBHOCTD BCEX IIArOB PEIICHHUS.

Hmerorcst BepHble 000CHOBaHUS BCEX KIIFOUEBBIX MOMEHTOB PELLICHUS.
HeoOxoaumblie 1)1 pelieHus: Y4epTeKU, PUCYHKHU, CXEMBbI BBIIIOJHEHBI 0€3-
OHIMOOYHO.

Bo3moxHb! 1 onucka n/unu Herpy0ast ommoKa B BBIYMCICHUSIX WU TIPE00-
Pa30BaHMX, HE BIUSIOLIME HA TPABUIIBHOCTD JAIbHEHIIETr0 X04a peleHUs.
B pe3yabTaTe 3TOM OMIKMOKK BO3MOKEH HEBEPHBIM OTBET.

[TpuBeneHa B 11eJI0M BEpHAS MOCIEO0BATEILHOCTD IIArOB PEIICHHMS.
OO00CHOBaHBI HE BCE KITIOUEBBIE MOMEHTHI PEIICHHSI.

Bo3moskHbI HerpyOble omnOKH B UepTekax, pPUCYHKaX, CXeMax, IPUBEICH-
HBIX B PEIICHUH.

Bo3moxknb! 1-2 HerpyObie OMOKY MM OMUCKHU B BEIYUCICHUSIX WM MPE00-
Pa30BaHMIX, HE BIUSIONIME HA TPABUIILHOCTD JATBHEHIIIETO X0a PeIIeHUS.
[Ipu 5TOM BO3MOKEH HEBEPHBIN OTBET.

OOwas uaes, cnocod pelieHus: BEpHbIe, HO HE BBIIIOJIHEHBI HEKOTOPbIE 3Ta-
bl PEUICHUS WIH PELIEHUE HE 3aBEPIICHO.

BOoABIIMHCTBO KITFOUEBBIX MOMEHTOB HE OOOCHOBAHO WJIM MMEIOTCSI HEBEP-
Hble 000CHOBAHUS.

Bo03MOKHBI OIIMOKY B YEPTEkKAX, CXEMAX, IPUBEJACHHBIX B PEIICHUU.
NmeroTcst HerpyOble OIMOKM B BBIUMCIEHUAX W/WIM npeoOpazoBaHusx. B
pe3yJbpTaTe 3TOr0 BO3MOKEH HEBEPHBIN OTBET.

Bce ciyuau penieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPH-
TEpHUsM BBICTaBJICHHSI OLICHOK B 1, 2, 3, 4 Gayra.
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