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Enunblii rocyjapcTBeHHbIH IK3aMeH
no MATEMATHKE

IIpoduiabublii ypoBeHb

HHCTpYKIUS N0 BHINOJHEHHIO padoThI

Ok3aMeHallMOHHAs paboTa COCTOMUT M3 ABYX 4YacTed, BKIIIOYAIOUIUX B cels
19 3apmanmii. Yacte 1 comepxut 12 3agaHmii ¢ KpaTKUM OTBETOM 0a30BOTO
1 TIOBBIIIEHHOT'O YPOBHS CIOKHOCTH. YacTb 2 comepkuT 7 3aiaHuii ¢ pa3sBEPHYTHIM
OTBETOM IIOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIOKHOCTH.

Ha BeImonHEHNE 3K3aMEHAIIMOHHON pabOTHI IO MaTeMaTHUKE OTBOAMTCA 3 daca
55 muHyT (235 MUHYT).

OTBeTHI K 3a7aHNAM 1-12 3amuchIBaroTCS 1O IPUBEIEHHOMY HIKE 00pasiy

B BHUJIE 1IEJIOTO YHCJIa MM KOHEYHOH JeCATHYHOH npobu. Yucna 3anuimmTe B MO
OTBETOB B TEKCTE PabOTHI, a 3aTeM IIEPEHECUTE UX B OJIaHK OTBETOB Ne 1.

OTeeT: "C?:E -0.8

IIpu BemonHenun 3amanuit 13-19 TpeOyercs 3amucaTh MOJHOE peLICHUE U
OTBeT B OiaHke oTBeTOB Ne 2.

Bce Omanku EI'D 3amonmHsroTCs SpKUMH 4EPHBIMHE YepHWIaMu. Jlommyckaercs
UCIIOJIb30BaHME T'€JICBON WM KAUUIIPHON PyUYKH.

IIpn BBIMOMHEHMU 3aJaHUA MOYKHO MOJB30BaTbCAd YEPHOBUKOM. 3amucH B
YEPHOBHKE, 2 TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPHTEIbHBIX MATCPHAIOB He
YYHUTBIBAIOTCS NPH OLCHUBAHUU PadoThI.

bannel, nomydyeHHole Bamu 3a BBINONHEHHBIE 33JaHUS, CYMMHPYIOTCA.
[ocrapaiiTech BBINOJHUTL KaK MOXHO OoJblIe 3aJaHUuil M HaOpaTh HauOoblIee
KOJIMYECTBO 0aLIOB.

IMTocne 3aBepiieHnsi pabOTH POBEPHTE, YTOOBI OTBET HA KaXJO€ 3ajJaHHe B
6mankax orBeToB Ne 1 1 Ne 2 Ob1T 3anmcaH 1O TPABUIBHEIM HOMEPOM.

Kenaem ycnexa!
CnpaBouHble MaTepHAJIbI

sin2a =2sina-cosa
5 ]
cos2u=cos a—sin o
sin(u+ﬁ]=sinu-cusﬁ+cosu-sinﬁ
cos(o+f)=cosa-cosp—sina-sinfi
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Yacrs 1

Omeemom K 3a0anuam 1-12 aensemcs yenoe wucio uiu KOHeUHAs OeCAMUUHASA
0poob. Bo ecex 3adanusax uucna npeononazaromcsa OeicmeumenbHbIMuU, eciu
OMOeNbHO He YKA3aHO uHoe. 3anuumiume 4ucCio 6 Nojle omeema 6 MmeKcme
pabomul, 3amem nepenecume ezo 6 BJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOMEEmMCmeyIoue20 3a0anus, HaYuHnaa ¢ nepeoil kaemouku. Kaxcoyw yugpy,
3HAK «(MUHYCY U 3ANAMYI0 NUWIUNLE 6 OMOEIbHOU K1eMOYKe 6 COONEEnICMEUuU ¢
npueedénnvimu ¢ onanxe oopazyamu. Eounuyvl uzmepenuit nucamop He HYHCHO.

Yepes xoH1sl A, B myru okpyskHocTH B 62° nipoBenensl kacarenabHbie AC u BC.

Haiinure yron ACB. OTBer gaiite B rpajaycax. B
4 Sl e
(,"'--——-4}_.;
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N /
N
OrtBerT:
Tans sextopsl @ = (1:2), b= (3;—6), &= (4; —3).

Haiinure 3HaueHne BbIpaxeHuUs (5 + b)  C.

OrtBerT:

Bo ckonbko pa3 00beM KOHYyCa, OMUCAHHOTO OKOJIO IIPaBIIIBHOM YeThIPEXyTOIbHOM
IUpaMuIBL, 00JbIIe 00beMa KOHYCa, BIHCAHHOTO B 3Ty MUPaMHTy?

OrtBerT:
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B ciydaitHOM 3KCIIepUMEHTE CHMMETPHYHYI0 MOHETy OpocaroT Tprkael. Haimure
BEPOATHOCTh TOTO, YTO BBIIAJET XOTS OBl JIBE PEIIKH.

OrTBerT:

YroObl 3a0pocuTh WIeCTh Ms4Yeld B KOp3MHY Ha TPEHUPOBKE, OacKeTOOIUCTY
notpeboBanoch 10 6pockoB. CunTasi, 4TO BEPOSTHOCTH IOIAJAHUS B KOP3UHY IIPU
KaxaoM Opocke OfHa M Ta e, HaiIuTe BEPOSTHOCTH TOTrO, YTO HPH IEPBBIX
4eThIpéX Opockax 0ackeTOOMUCT mmomal B KOpP3WHY He 0Oojee OJHOTO pasa.
Pe3ynbraT OKpyIiuTe 10 THICSYHBIX.

OrTBerT:

Pemure ypaBHeHue ]0g5(7 —x) = logs (3—x)+1.

OrTBerT:

Haiinure 3HaueHue BeIpaxkeHus Stg(Sm—vy) —tg(—y), ecmm tgy=7.

OrTBeT:

Ha pucynke nzobpaxeH rpaguk QyHKIUH y = f(x), ompeneneHHOW Ha
untepsane (—3; 11). Haiigure xommuectso peurenuii ypasuerns  f'(x) = 0 Ha
orpeske [4; 9].

B

OrTBeT:
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10

11

12

CxeHTOOpANCT TpHITacT Ha CTOANIYI0 Ha peibcax IardopMmy, CO CKOPOCTBIO
v = 3 M/c IOA OCTPBIM yIJIOM OK penbcaM. OT Tomdka miar¢opMa HaunHAET €XaTh

m v
CO CKOPOCTBIO U = mUCOSCX(M/C), rae m =80 kxr — Macca ckeitbopaucTa co

ckeifrom, a M=400 kr — macca matdopmsl. [lox KakuM MakCHMaJIbHBIM YTIIOM L

(B Tpamycax) HYXKHO TpbITaTh, 4TOOBI pa3orHaTh IUIATGOPMY HE MEHEe YeM [0
0,25 m/c?

OrTBeT:

VYiuTKa MoI3eT OT OXHOro jAepeBa 10 Apyroro. Kaxislii AeHb OHa NPONONI3aeT Ha
OJJHO U TO € paccTosHHEe OoJbllle, YeM B NpEAbIAYIIUH aeHb. M3BecTHO, uTO 32
NEepBBIA M MOCIECOHHWN IHU YIUTKa Mpomoisia B oOmeil cmoxkHocTH 10 MeTpos.
Ompeznennre, CKOJNBKO AHEH YNIWTKAa HOTpAaTHIAa Ha BECh IyTh, CCIM PACCTOSIHUE
MeXy AepeBbsiMu paBHO 150 meTpam.

OrtBerT:

Ha pucynke nzo0paxeHsl rpaduke GyHKIUH BHIOB YA
fx) =ax?+bx+cug(x) = kx,
nepecekaromuecs B Toukax A u B.
Haiinure abcriecy Touku B.

=Y

o1

OrtBerT:

Haiifute Hanmenbiuee 3HaueHue GyHkuun y = e2* — 6e* + 3  na orpeske [1:3].

Ortser:

He 3a0yobme nepenecmu ece omeemul 6 01ank omeemos Ne 1 ¢ coomeemcmeuu
C UHCIPYKUUell RO 8bINOJIHEHUI0 PAOOMbL.

Ilposepvme, umoodvl Kadxcovlii omeem Obll 3ARUCAH 6 CHPOKE C HOMEPOM
COOMeEemcmeyu ezo 3a0anus.
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Yactsb 2
Jna 3anucu pewenuit u omeemog na zaoanus 13-19 ucnonwvsyiome bJIAHK
OTBETOB N 2. 3anumume cnauana nomep vinonaemozo 3aoanus (13, 14
u mo.), a 3amem noAHOe 000CHOGaHHOe peuieHue u omeem. Omeemul
3anucwvleéaiime 4émKo u pazoopuueo.

a) Pemmre ypasHenne: V2Sin2x + 4cos? (%ﬂ + x) =2+2

51
6) YkaxuTe KOPHHU 3TOTO YPaBHEHUS, IPHUHAIJIC)KAIINE OTPE3KY [T[ ; e

B ocHoBanuu npsimoit TpeyronsHoit npu3smel ABCAB1Ci nexxuT paBHOOSIPCHHBIN
tpeyronsHuk ABC c paBueiMu croponamu AB u BC. Touku K u M — cepenunsl
p€oep AiB1 1 AC cooTBETCTBEHHO.

a) Hokaxwure, uto KM = KB.

6) Haiinure yroa mexay npsmoit KM u mtockocteio ABB, ecii AB = 8, AC = 6 u
AA; =3

Pemmte nepasenctso:  4/(3x — 1)2 + {/logZx? + 16log, x < 4 — 12x

Cepreii B35 KpeuT B OaHKE Ha CpOK 9 MecsIeB. B KoHIE KaxIoro Mecsna ooImas
CyMMa OCTAaBILIEroCsl Jojira yBenuuuBaercss Ha 12%, a 3aTeM yMeEHbIIaeTcs Ha
cymmy, yrutaueHHyto Cepreem. CyMMBI, BEIIIAYMBAcMbIe B KOHIIE KKIOTO MECHIIa,
MOIOUPAIOTCS TaK, YTOOBI B pe3yJIbTaTe CyMMa JIOJTa KaXKABI MeCsI] YMEHbIIaIach
PaBHOMEPHO, TO €CTh HAa OAHY MU Ty K€ BCIIUYUHY. CKOJIBKO MIPOLECHTOB OT CyMMBI
KpeIuTa cocTaBmia CyMMa, yiiadeHHas CepreemM 0aHKY cBepx KpeanuTa?

Yerbipexyronbauk ABCD Brrcan B OKpyXHOCTb paguyca R = 27. M3BecTHO, 4TO
AB = BC = CD = 36.

a) Jlokaxwure, gyto npsmeie BC u AD napaiienbHEL.

6) Haiinute AD.

HaiiguTe Bce 3Ha4YCHUs &, IPU KAXKIOM M3 KOTOPHIX YpaBHEHHE

27x8 + (4a —2x)> + 6x* + 8a = 4x

HE UMeeT KOpHEH.
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B pote nBa B3BOza, B IIEPBOM B3BOJIE COJIJAT MEHbIIE, YeM BO BTOPOM, HO OOJIbIIE
yeMm 46, a BMecTe conmaT MeHbime dem 111. Komanmamp 3Haer, 9T0 poTy MOXKHO
TIOCTPOUTH 10 HECKOJIBKO YEJIOBEK B PSIJI TAK, YTO B KaXKIOM sy OyJeT OAnHAaKoBOE
YHCIIO COJIAAT, OoJbliee 8, U MU 3TOM HHU B KakoM psiy He OyZeT cojiar U3 JByX
Pa3HBIX B3BOJIOB.

a) CxonbpKO conjaT B IEPBOM B3BOJIE M CKOJbKO BO BTopoM? IlpuBenute xoTs ObI
OJIMH TIpuMep.

6) MOKHO JTU TOCTPOUTE POTY YKa3aHHBIM CIIOCOOOM 1m0 13 coynat B OTHOM psay?
B) CKOJIBKO B pOTE€ MOXKET OBbITh congar?

Ilposepovme, umoovl Kaxcovlit omeem 0Obl1 3ANUCAH PAOOM C HOMEPOM
COOMEemMcmeyIou|e2o 3a0anus.
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