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Enunblii rocyiapcTBeHHbIN IK3aMeH
no MATEMATHKE

IIpo¢puiabHbIi ypoBeHb
HHcTpykuusi N0 BBINOJIHEHHIO PadoThI

OK3aMeHalMOHHAasl padoTa COCTOUT M3 JABYX 4acTel, BKIIOYAIOLIMX B ceOs
21 3amanme. Yacts 1 comepxkur 9 3amaHmii 0a30BOrO ypPOBHS CIIOKHOCTH
C KpaTKuM oTBeToM. YacTh 2 comepXHUT S5 3aJaHuil IOBBIIIEHHOTO YPOBHSA
CJIOKHOCTH C KPaTKUM OTBETOM M 7 3a/laHHUi MOBBIIIEHHOTO U BBICOKOT'O YPOBHEMH
CJIOKHOCTHU C Pa3BEPHYTHIM OTBETOM.

Ha BeImonHeHWe 3K3aMEHALMOHHOM pabOThl 10 MaTeMaTHKE OTBOIUTCS
3 gaca 55 munyT (235 MHHYT).

OTBeTHI K 3a0aHnsIM 1—14 3anuchIBarOTCS 1O MPUBEAEHHOMY HIDKE 00pasiry
B BHJI€ LIEJIOTO YKCJIAa WIN KOHEYHOH JecATHYHOM 1pobu. Uncna 3anummre B Mo
OTBETOB B TEKCTe paboTHl, a 3aTeM nepeHecuTe B 61ank oTBeToB No 1.

Ortser: 8 10 = O ’ 8

-08 .

[pu BemonHennn 3amanwii 15-21 TpeOyeTcst 3amucarh IMOJNHOE peIIeHUe
1 OTBET B OyiaHKe OTBETOB Ne 2.

Bce Omankm EI'D  3anonHsioTcs ApKUMH  9YEPHBIMH — YepHUJIAMHU.
JlomyckaeTcs CTIOJIb30BaHHUE T'e€IeBOH, KaMWIISIPHOM WIIN NIEPbEeBON pydeK.

Ilpu BbIMOMHEHUM 3aJ@aHUH MOJYKHO II0JIB30BAThCA UYEPHOBUKOM. 3alncu
B YEPHOBHKE HE YYHUTBIBAIOTCS TIPH OLICHUBAHUH PaOOTHI.

Bamner, momyuennsle Bamu 3a BEIIONHEHHBIE 3aMaHUs, CYMMHPYIOTCS.
IMocrapaiiTech BBITOJHUTH KaKk MOXKHO OoOJIble 3afaHMil 1 HabpaTh HanOoJbIICe
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

Cl'lpaBO'-lele MaTepHuaJjbl

sin’o+cos o =1
sin20.=2sina-cosa
2 .2
cos2a=cos o—sin"a
sin(a+p)=sina-cosP+cosa-sinf
cos(a+p)=cosa-cosPp—sina-sinp
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Omeemom K 3ad0anusm 1-14 saensemcs uenoe uucio uiu KOHeUHAs
decamuynan Opodvb. 3anuuiume 4UCIO @ noje Oomeema 6 meKcme padomul,
3amem nepenecume e2o ¢ bB/JIAHK OTBETOB Nel cnpasa om Hnomepa
coomeemcmayoujezo 3a0aHus, HAUUHAA ¢ nepeoii Knemouku. Kasxcoyro yugpy,
3HAK «MUHYC) U 3aRAMYI0 RUWUMeE 8 OMOENbHOIl KemouKe 6 COOmEemcmeuu
¢ npugedénnvimu ¢ daanke oopasyamu. EOunuysl usmepenuii nucameo ne HyHcHo.

Yacrs 1

Bberyn mpobexan 250 M 3a 36 cexynn. Halinute cpenHiol0 CKOpocTh OeryHa
Ha aucraHuuu. OTBeT AaiiTe B KUIOMETpax B yac.

OrTBeT:

Ha pucyHKke >XHMPHBIMA TOYKAMH II0Ka3aHO CYTOYHOE KOJHMYECTBO OCAaIKOB,
BemamaBmmx B Tomcke ¢ 8 mo 24 suBaps 2005 roma. Ilo ropmsonTamm
YKa3bIBAaIOTCS YHMCIa MECSIa, 0 BEPTHKAIN — KOJIWYECTBO OCAJKOB, BBINABIIHX
B COOTBETCTBYIOIIMH IeHb, B MHIJUTUMETpax. [ HarysITHOCTH JKHPHBIE TOUYKH
Ha PHUCYHKE COCIOWHEHBI IHMHHeH. Ompemenure 0 PHUCYHKY, KaKOro 4YHCia
B ToMcke BriepBbI€ BBIITAJI0 POBHO 1,5 MIIITIMETpa OCaaKOB.
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TenedoHHass KOMIAHUS IPEJOCTABISIET HA BEIOOP TPU TapH(HBIX IUIaHA.

TapudHsiii an AbonenTcras mara IInara 3a 1 MmuHyTY pasroBopa
(B Mecs)
«IToBpeMeHHBIN Her 0,3 py0.
«Kombunuposanuslity | 160 py0. 3a 420 mun. | 0,2 py0. (cBepx 420 MuH. B Mecs1r)
«be3nmuMuTHBII 255 py0. Her

AOOHEHT TmpenmoyiaraeT, 4YTo oOIIas JIMTETBHOCTh PasTOBOPOB COCTaBUT
700 MHHYT B MECSIII, © HCXOJSl U3 dTOTO BHIOMpaeT HanboIee NemEBbIA Tapr(HBIIT
wiad. CKoJbKO pyOJiel JommkeH OyaeT 3amaTtuTh aDOHEHT 32 MECSII, €CIIH 00Imast
JUTATENIEHOCTh Pa3roBOPOB JAeHCTBUTENHHO OyneT paBHa 700 MuHyTaM?

OT1BeT:

Ha xneruaroii Oymare ¢ pasmepoM kieTku 1x1 nzobpaxén
yrou1. Halinure cuHyc 3Toro yria.

Ortser:

Ecnu maxmaruct A. urpaet 6ensiMu UrypaMu, TO OH BBIUTPBIBAET Yy axMarucra b.
¢ BepositHOocTh0 0,5. Ecnm A. urpaer 4€pHbIMH, TO A. BBIMIpBIBAacT y b.
¢ BepostHocThio 0,32. [laxmatuctel A. u Bb. urparor nBe maptuu, NpuYeM
BO BTOPOH MmapTuu MeHsoT IBerT ¢uryp. Haiimure BeposTHOCTH TOro, uro A.
BBIMTpaeT 00a pasa.

OTBeT:

Haiizute KopeHb ypasHerus 36° = % .

OT1BeT:
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(9]

IepuMmeTp MPSIMOYTOIBHON TpPANELHHt, OIUCAHHOH OKOJIO
OKpY)XHOCTH, paBeH 32, e€¢ Ooiplnas OOKOBask CTOpOHA
paBHa 9. HaiiuTe pamuyc OKpy>KHOCTH.

OrtBerT:

Ha pucynke uzobpaxén rpagux ¢pynkumn y = f(x). Ha ocu abcuucc oTMedeHsbl
BOCEMb TOYEK: X;, X,, X3, X4, X5, Xg, X7, Xg. B CKONBKHX M3 3THUX TOYEK
npousBoHas QyHKIUH f(Xx) oTpHuLaTenbHA?

Vi

OrTBeT:

B mpaBuibHOM 4eTHIpEXYTOIbHON MUpaMUIE BBICOTA paBHA 2,
6okoBoe pedpo paBHO 5. Haitnute e€ 00bEM.

OTBeT:

He 3a0y0bme nepenecmu éce omeemul 8 61ank omeemog Ne 1 6 coomeemcmeuu
C UHCMPYKYUell nO 6bINOJIHEHUIO PADOmbL.
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Yactb 2
V5.5 %5
s

HaiinuTe 3HaueHne BeIpaskeHUs

OTBeT:

BononasHelii KOJIOKOJI, CoepKaluid v =2 MOJIsg BO31yXa NpH JapiaeHun p,=1,75

aTMocdepbl, MEAJIEHHO OIYCKaloT Ha JIHO Boxoéma. IIpu 3TOM HpPOUCXOAUT
M30TEPMUUYECKOE CXKATHE BO3AyXa JO KOHEYHOro MaBlIeHHs p,. Pabora,

coBEplIacMas BOJIOM npu CxXaTuu BO3AyXa, ONPEACIACTCA BbIPAXKCHUEM

A=0mTlog2&, rae (>L=13,_’>’H—)K — mnocrosiuHasg, 1 =300K —
P Mot - K

TemIieparypa Bo3ayxa. Haiinure, kakoe naBnenue p, (B atM) OyJeT HMETh BO3IyX
B KOJIOKOJIE, €CITH [IPU CXKAaTUH BO3/1yXa Obuia coBepiueHa padora B 15960 [Ix.

OrtBer:

Uepe3 CpeAHIO JMHUIO OCHOBAHUS TPEYroJIbHOW NPHU3MbI
MIpOBEJICHa IUIOCKOCTh, NapajuiesibHas OOKoBOMy peOpy.
ITnomane GOKOBO# MOBEPXHOCTH OTCEUYEHHOHN TPEYroJIbHOM
npu3Msel paBHa 43. Haiinute ruoniags OOKOBOM MOBEPXHOCTH
HUCXOIHOH NPU3MBL.

OT1BeT:

© 2015 depepanbHas cnyx6a no Hagsopy B cepe obpa3oBaHusi v Hayku Poccuiickoit Peaepauuymn
KonupoBaHue He gonyckaeTtcs

CwmemiaB 24-TpONIEHTHBIN U 67-IPOLEHTHBIA PacTBOPBI KUCIOTH U 100aBuB 10 kr
YHUCTOW BOJBI, MOMYYMIH 41-TIpOLEHTHBIH pacTBOp KUCIOTHL. Eciam OBl BMeCTO
10 kxr Bomel moGaBwm 10 kr S50-IIPOLIEHTHOTO pacTBOpa TOW e KHUCIOTEHI,
TO TONyYMSI OBl 45-POLEHTHBIA PacTBOp KUCIOTHL. CKOJIBKO KHIIOTPaMMOB
24-npOLEHTHOTO PacTBOPa UCHOIB30BAIH JJISI OJTyYEHHS CMecu?

OrtBeT:

Haiinute Haubounbiee 3HaueHHE QYHKIIMU
y=33x-30sinx+29

b1
Ha OTpe3Ke [— E; 0} .

OrtBerT:

He 3a0yobme nepenecmu 6éce omeemsult 8 6ranx omeemog Ne 1 ¢ coomeemcmeuu
C UHCIPYKYUell N0 GbINOIHEHUIO PADOMDL.
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Jlna 3anucu pewenuii u omeemos Ha 3adanuna 15-21 wucnonw3yiime
B/IAHK OTBETOB M 2. 3anuwume cnauana Homep 6blNOAHAECMO20 3A0AHUS
(15, 16 u m.o.), a 3amem noanoe 000CHOGAHHOE peuwieHUe U OHIGENl.
Omeemul 3anucwléaiime 46mKo U pazoopuueo.

a) Pemnre ypaBHeHue
sin2x++/2sinx=2cosx+~/2.

Sn
0) YkakuTe KOPHU 3TOT0 YPaBHEHHUS, IPHHAUIEKAIIHNE OTPE3KY [7:; > |

B kybe ABCDAB,CD; Bce pébpa paBubsl 4. Ha ero pebpe BB, orTMeuecHa
touka K Tak, uro KB=3. Uepe3 touku K u C;| mpoBeaeHa IUIOCKOCTh O,
napajuiesnbHas npsamoi BD;.

a) okaxwure, uto A;P:PB;=2:1, rne P — ToYka mepeceyeHus MIOCKOCTH O
¢ pebpom A;B;.

6) HaiiauTe yron HaKk/IoHa MIOCKOCTH O, K miockoctu rpanu BB ,CC.

PernTe HepaBeHCTBO logg (25 —x’ )—3log5 (25 —x’ )+2 >0.

Hana paBHoOeapenHast tpaneuusi ABCD ¢ ocHoBanusmu AD u BC.
Oxkpyx)HOCTh C IHeHTpoM (), TOCTpOeHHass Ha OOKOBoW cropoHe AB Kak
Ha JMaMeTpe, Kacaetcs 60KkoBoii ctoporbl CD W BTOpO#i pa3 mepecekaeT Oobliice
ocHoBauue AD B Touke H , Touka Q — cepenuna CD .

a) loxaxkure, 4To yeTelpéxyronpHuk DQOH — napaiuiesnorpamm.
6) Haitnute AD, ecniu £ZBAD=75° u BC =1.
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FpI/Il"OpI/Iﬁ SABJACTCA BJIaACIIBLIIEM ABYX 3aBOJOB B PAa3HBIX TropoJax. Ha 3aBogax

MIPOU3BOAATCA abCOJIIOTHO OIWHAKOBBIC TOBapbl, HO Ha 3aBOJAEC, PACIOJIOXKCHHOM
BO BTOpOM TOpOJAEC, HCIOJIB3YCTCA Oonee COBEPILICHHOE 060pyZ[0BaHI/Ie.
B pe3ysIbTaTe, €CJIN pa60lme Ha 3aBOJC, PACIIOJIO)KEHHOM B II€EPBOM TOPOJIC,

2
TPYAATCSI CyMMapHO !~ 4acoB B HEJAENIO, TO 3a 3Ty HEIETI0 OHH IPOU3BOIAT
3¢ enuHUI] TOBapa; eciau pabodne Ha 3aBOJE, PACIIOJIOKEHHOM BO BTOPOM TrOpo/IE,

TPYAATCST CyMMapHO t* wacos B HEJIeN0, TO 3a 3Ty HEAENI0 OHH IPOU3BOIAT
4¢ enuHUII TOBapA.

3a Kaxablii yac paboOTHl (Ha KaXIoM U3 3aBofoB) ['puropuil miuatutr padouemy
500 pyOGuneii.

I'puropuii roros BeiensaTs 5000000 pyOueit B Heento Ha omaty Tpyaa pabodux.
Kakoe Hambospiiee KOJMYECTBO €IMHHMI] TOBApa MOXKHO NPOU3BECTH 32 HEAENIO
Ha 3THUX JBYX 3aBOJax?

Haiinure Bce 3HaYeHUs a, U KaKAOM U3 KOTOPBIX CUCTEMa ypaBHEHUH
( 2
y —xy+3x—y—6)\/x+2
J6-x

x+y—a=0

=0,

HUMECT POBHO ABa Pa3jIMYHBIX PEHICHUA.

Ha pocke Hammcamm HECKOIBKO HE 00f3aTENBbHO pAa3NHMYHBIX IBY3HAYHBIX
HaTypanbHBIX d9ncen 6e3 Hyneil B pgecaTmuHoi 3ammcn. CymMMa 3THX dHCel
okazamack paBHOM 363. 3areM B KaXXAOM YHCIE MOMEHSIM MECTaMH IEepBYIO
1 BTOpYIO IIMGPHI (HarpumMep, 9uciao 17 3aMeHmn Ha uucio 71).

a) [IpuBeanTe mpHMep HWCXOAHBIX YHCEN, JUIi KOTOPHIX CyMMa ITOXYyYHBIIHXCS
qHces POBHO B 4 pa3a Oouible, 4eM CyMMa UCXOIHBIX YHCEIL.

6) Morna s cymMMa MOJTyYUBLIMXCSL YHCed ObITH POBHO B 2 pasa Oonblle, 4eM
CyMMa UCXOJHBIX umcen?

B) Hailinute HanbosbIee BO3ZMOXKHOE 3HAUEHHE CyMMBbI OJTyYHBIINXCS YUCEL.
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