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KOHTPOJIBHBIX H3MepHUTeabHbIX MaTepuajior EI'D 2010 roaa




IosicHeHNs K 1EeMOHCTPAIIMOHHOMY BAPUAHTY
KOHTPOJIbHBIX M3MepUTeJIbHbIX MaTepuasaoB aias EI' 2010 roxa
no MATEMATHUKE

Hemonctpannonusiii Bapuant EI'D nmo marematuke 2010 roga pa3pado-
TaH 1o 3afganuio denepanbHON CIyKOBI MO0 HAA30py B chepe oOpa3oBaHUs U
Hayku Poccurickon ®@enepanumu.

JIeMOHCTpAallMOHHBII BapUaHT NpEIHa3Ha4YeH [JIsi TOro, 4ToObl AaTh
IpPEICTaBICHUE O CTPYKTYype OyIylIMX KOHTPOJBHBIX M3MEPHUTEIbHBIX MaTe-
puanax, KOJIM4YeCTBE 3aJaHUl, UX (opMe, YPOBHE CIOKHOCTU. 3adaHus [le-
MOHCTPALIMOHHOTO BapUAHTA HE OTPAXKAKOT BCEX BOIPOCOB COAEPIKAHUS, KOTO-
pbI€ MOTYT OBITh BKJIFOUEHBI B KOHTPOJIBHO-U3MEPUTENIbHBIE MaTepualibl B 2010
rogy. CTpykrypa paboThl NMpUBEAEHA B CHELM(PUKALMK, a MOJHbIN MepeYeHb
BONPOCOB — B KoAHPUKaTOpax TpeOOBaHUI U 3JIEMEHTOB COAEPKAHUA 10 Ma-
TEMAaTUKE JJI1 COCTABJICHUS KOHTPOJIBHBIX MU3MEPUTENbHBIM MaTepuanoB EI'D
2010 r.

[IpaBunbHOE pemieHue kaxaoro u3 3aaanuii B1-B12 gactu 1 sx3amena-
HMOHHOU paboThl oueHuBaeTcs 1 6amiom. [lonHoe npaBUIIbHOE pENIEHUE KakK-
noro u3 3aganui C1 u C2 onenuBaercs 2 6amnamu, C3 u C4 — 3 6annamu C5 u
C6 — 4 Gannamu. MakcumanbHbIM 0at 3a BeIOTHEHHE Beel paboTh — 30.

[Ipeanonaraercs,, 4ToO BEPHOE BHINIOJHEHUE HE MEHEE IISTH 3aJaHUi K-
3aMEHalMOHHON paboThl OTBEYaeT MUHUMAJIbHOMY YPOBHIO MOJTOTOBKH, MOJ-
TBEP>KJAIOLIEMY OCBOEHHE BBITYCKHHMKOM OCHOBHBIX 00I11€00pa30BaTeIbHbBIX
nporpamm oo0iero (mojHoro) cpeanero oopasopanus. KoHkpeTrHoe 3HaueHUE
MHUHUMAaJIBHOTO TECTOBOT'O 0aJia, MOATBEPKIaI0IEr0 OCBOEHUE BBIITYCKHUKOM
OCHOBHBIX 00I11€00pa30BaTEIbHBIX MpOrpaMM O0OIIero (IOJHOTO) CPEeIHEro
oOpazoBanusi, onpenensiercs DeaepanbHOil ciyk00i 10 Hag30py B chepe 00-
pasoBaHus U Hayku Poccuiickon denepaniuv B yCTaHOBIEHHOM HOPSIAKE.

K xaxxnomy 3aaHuIo C pa3BEpPHYTHIM OTBETOM, BKIIOYEHHOMY B JI€EMOH-
CTPALIMOHHBIN BAapUaHT, JAETCS OJHO-ABAa BO3MOXHBIX pemeHus. [IpuBeneH-
HbI€ KPUTEPUHU OLIEHUBAHMS MTO3BOJISIOT COCTABUTh MPEJICTABIIEHUE O TpeOoBa-
HUSX K TOJIHOTE W IPABMIJIBHOCTU DPELICHUN. JIeMOHCTpAllMOHHBIA BapUaHT
KOHTPOJIbHBIX M3MEPUTENbHBIX MAaTEpUATIOB M CHUCTEMa OLICHUBAHUS, CIICLHU-
bukanus U KOAUPUKATOPHI MOMOTYT BBIPAOOTATh CTPATETHIO TOJITOTOBKH K
EI'D no marematuke.

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu
Pazpemaercst cBoO01HOE pacnpocTpaHEeHHEe JaHHOTO MaTepraia B HEeU3MEHHOM BH/IE



Enunbiii rocygapcrsennbii 3k3amMed 1o MATEMATHKE

JleMOHCTPALHOHHBII BAPUAHT
KOHTPOJIbHBIX M3MepUTeJIbHbIX MaTepraaos 2010 roxa

I/IHCprKHHﬂ 10 BBIITOJITHCHHUIO paﬁoTbI

Ha BrImonHEHWE SK3aMEHAITMOHHOW pabOTHI MO MaTeMaTHhKe naercs 4

gaca (240 muH.). PaboTta cocTouT u3 IByX dactedl U conepkuT 18 3amanuii.

Yacts 1 conmepxut 12 3aganuii ¢ kparkum otBeroM (B1-B12) 6azoBoro
YPOBHS O MaTepualy Kypca MaTeMaTHUKH. 3aJaHusl 4YacTH | CUMUTAIOTCS BbI-
MOJIHEHHBIMH, €CITU SK3aMEHYEMbI Jlal BEPHBIM OTBET B BUJE LIENOTO YHUCIA
WIN KOHEUHOU JECITUYHON APOOH.

Yacts 2 comepxut 6 6onee cnoxubix 3ananuii (C1-C6) mo martepuany
Kypca mMaTteMaTuku. [Ipy UX BBITIOJIHEHUH HA/IO 3alucaTh MOJIHOE pEelIeHUE U
OTBET.

CoBeTyeM Il SKOHOMHHM BPEMEHHU TMPOMYCKaTh 3aJaHHE, KOTOpOE HE
yAaeTcsl BBITIOJIHUTH Cpa3y, W TMEPEXOAHTh K cleayromiemMy. K BBITOTHEHHUIO
MIPOITYIIICHHBIX 33JJaHUH MOKHO BEPHYTHCS, €CIIM y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!
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Yacts 1

OTBeTOM HaBBdg@amm#sH o ObITbL LexKoOoBReuyud
CATNYHaaOmPpe®®bC /BeamwMeTaTb B 6 /iNalH K@H1(
OT HOMepa BbLNONHSBAEMODAD GapepRagin K
LUMnoppy, 3 HBKRNMWTHWC MM WUNTEe B OTaAE N HH
CTBUNMW C nNpPpuUBepfeHHBLMNU B 61 amepked Nab g
He HYXHO.

B1 | buner na aBrodyc ctout 15 py6reil. Kakoe makcumanbHOE 4MCIO OMIIETOB
MOkHO Oyzer kynuth Ha 100 pyOneil mocie NOBBIIEHHS LIEHBI OWJeTa Ha
20%7?

e

B2 | Ha rpaduke mokaszaHo 17
U3MCHEHHE  TeMIepary- 1o N
pBl BO3AyXa Ha MpO- 13 ;" 3\ y \\
TSDKGHHH TpeX CYTOK. |- ! N \

I N \ \ \
Ha ocu aGcuucc orme- AN 1T X 7 \

\ [/ 3 / |
4acTCa BpEMs CYTOK B ? Y1/ 7 \
Yacax, Ha OCH OpAMHAT — g \ LS
3HA4YEHWE TEMIIEPATyphl |
B rpapycax. Onpexenu- 3
Te 1o rpauKy HauboJIb- ! (uac)
YO TEMIICPATYpPy BO3- @00 GO0 1200 100 000 GO0 1200 1500 000 GO0 1200 1800 @00 00
nyxa 15 asrycra. 13 aerycra 14 aprycta 15 aprycra

B3 | Haiinure kopeHs ypapaeHus 3 2 = 27, B

B4 | B tpeyromsauke ABC yron C pasen 90°
AB=5, cosA= 0,¢ Haiiqure BC.

A [lc
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B5 | CrpoutenbHas (upma miaHUpyeT Kymuth 70 M° TI€HOONOKOB y OJHOTO U3

TpeX NOCTaBIIMKOB. LleHbI M yCIOBUS JOCTAaBKM MPHUBEIECHBI B TaOJUIIE.
CkoJibko pyOsieil Hy»KHO 3aIUIaTUTh 32 CaMyIO JICHIEBYIO MOKYMIKY C JIOCTaB-

KOWU?
[ToctaBuuk | CroumMocTh neHOOJ0KOB | CTOMMOCTD JlononHuTEIbHBIE
(py6.3a1m°) JTOCTaBKU YCIIOBHSI TOCTABKH
(py©.)
1 2600 10000
[Ipu 3aka3e ToBapa Ha
9 2800 8000 cymmy cBbitie 150000
pyOJieii noctaBka Oec-
TlaTHasl.
[Ipum 3aka3e ToBapa Ha
3 9700 8000 cymmy cBbiie 200000
pyOneit nocraBka 6ec-
TiaTHasl.
B6 | Hailinute miomaab 4eTbIpexyrojibHUKa, U300pa-
KEHHOTO Ha KJeTyaTol Oymare ¢ pa3Mepom lew
kieTku 1 cm X 1 cm (cM. pucyHok). OTBeT naiite
B KBaIPaTHBIX CAHTUMETPaX. /

B7 | Haiinure 3Hauenue Beipaxxenus l0g, 200+ Ingzi :

B8 Ha pucynke nzo0paxeHn rpadpuk QyHKIHH

y=f (X) U KacaTelbHas K 3ToMy rpaduxy

B TOYKe Cc abciuccol, paBHou 3. Haitnurte
3HAUYE€HHUE TPOU3BOJHON 3TON (PYHKIMH B
TOUKEe X =3.
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B9

B10

B11

B12

O6bem nepBoro MuWIMHApPA paBeH 12 M. Y BTOporo muiavHapa BbICOTa B TPU
paza Oouibllie, a palyC OCHOBaHMS — B JIBa pa3a MEHbIIIe, 4yeM y nepBoro. Haii-
auTe 00BeM BTOporo IuanHaApa. OTBET JaiiTe B KyOMYECKUX METpax.

Kamens OponieH BepTukanbHO BBEpX. [loka kameHb He ymail, BBICOTA, Ha KOTO-
PO OH HAXOJUTCS, OMUCHIBACTCS (HOPMYIION h(t) = 5t° 38t (h — BbIcoTa B

MeTpax, t — BpeMsl B CEKyHJax, Mpoliejaniee ¢ MoMeHTa Opocka). Haiinure,
CKOJIbKO CEKYHJ KaMEHb HaXOJIUJICS HA BBICOTE HE MEHEE 9 METPOB.

Haitnute HanOompiee 3HaUeHUE QYHKIIUH

y = 2C0sX + X —@ Ha OTpe3Ke 'O;B
3 g2
JIBoe paboumx, paboTasi BMECTE, MOTYT BBIIIOJIHUTH PA0OTYy 3a 12 mHeil. 3a CKoJib-

KO JIHEH, paboTasi OTAETHHO, BBIIIOJHUT 3Ty padoTy MepBbId pabouunii, €CIIM OH 3a
JIBa JTHS BBITIONTHSIET TAKYIO YK€ YacTh pabOThI, KaKyt0 BTOPOM — 3a TPH JIHS?

Yacrtb 2

Ana 3preuwueH Pi BBRTOB WAL IG@MTaAIO Nb3Yyi
oTBeTOB No2. 3annHmwme @ N oA aaxanmd H sk
TEMO/ITHOE oOoOGopceHMDIBA HWMH O@®T BET .

C1l

C2

C3

C4

Pemmre cucreMy ypaBHEeHHUM
EX+3x +/¥ 3x 1- 7.

I

1 22 siny = Xx.

CropoHa ocHOBaHUs NpaBUIIbHON TpeyronbHo# npusMbl ABCA B G pasHa 2,
a JauaroHajib OOKOBOM TpaHM paBHA \/E . Haligure yronm Mexay MIOCKOCTBIO
A BC 1 m10CKOCTBIO OCHOBAHUS IIPU3MBI.

PemnTe HEpaBeHCTBO |ng+3(9- XZ) _1_16 log;, 4( x %2 z.

Ha cropone BAyrna ABC, paBHOrO 30%, B3sTa Takas TouKa D,uyro AD=2mn
BD =1. Haiinute paguyc oOKpy>KHOCTH, poxoasiieit uepe3 Touku A, D u ka-
catonieiics npsimoii BC.
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C5

C6

Haiingure Bce 3HaueHHs @, IpU KAXKAO0M U3 KOTOPHIX YPABHECHHUE

4x-|13x {x 4| Y= 1

UMEET XOTS OBl OJIMH KOPCHb.

HaiinuTe Bce Takue mapbl B3aUMHO MPOCTHIX HATYPATBHBIX YUCEN (TO €CTh YH-
cell, HauOOJBIINK 00U JeTUTENh KOTOPBIX paBeH 1) a u b, uTo ecnu k mecs-
TUYHOM 3allUCH YHCJa & MPUITMCATh CIpaBa 4yepe3 3aIsTyIo JEeCATUYHYIO 3a-

IMKUCh YUcCjia b, TO IMOJYYHUTCA ACCATUYIHAA 3aIlIUCh YHUCJIa, PABHOI'O —.
a
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CucreMa oueHUBAHHMS IEMOHCTPALMOHHOI0 BAPHAHTA
KOHTPOJbHBIX H3MepUTeJIbHbIX MaTepraioB o MATEMATUKE

7

OTBeTHI K 3aJaHUAM YacTH 1

Kaxknoe npaBuibHO BBITIOJIHEHHOE 3aJlaHWe YacTH 1 oreHuBaeTcs 1 Ga-
oM. 3aiaHusl 4acTd | CUMTAIOTCS BBINOJHEHHBIMH BEPHO, €CJIU DK3aMEHYe-
MBIN J1aJl BEpHBIA OTBET B BUJIE 11€JIOTO YKCIIa WJIM KOHEYHOMN MEeCATUYHOU JIPO-

Ne 3apanusa OtBer
B1 5
B2 14
B3 5
B4 3
B5 192000
B6 18
B7 3
B8 2
B9 9

B10 2,4
B11 1
B12 20

OT1BeTHhI K 32JaHUSAM YACTH 2

Ne 3aganus OTBer
¢l x=2,y % ]9”’% pAN Z
C2 30
C3 -1
C4 1 vm 7
C5 -8 a @
C6 a=2,b 5
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PenieHust 1 KpuTepun OLCHUBAHMS 32IAHUH YACTH 2

OueHKY 33ajaHnid YacTH 2 3aBUCAT OT MOJIHOTHI PEUIEHUS U TPABUIBHOCTH
OTBETA.

Obwme TpebBoBaAaHMUA K BbNOMTHEHMNLIO
T O MpelleHue JOJKHO ObITh MaTEMAaTUYECKU TPAMOTHBIM, MOJIHBIM, BCE BO3-
MO>KHBIE CITy4au JAOJHKHBI OBITH PACCMOTPEHBI, U3 HETO JOJIKEH OBITh MOHSTEH
XOJl paccyxkAeHui ydarierocsi. MeTosl pemieHus, popMel ero 3anucu u ¢Gop-
MBI 3alIUCHU OTBETA MOTYT OBITh Pa3HbIMU. 3a pellleHrue, B KOTOPOM 000CHOBaH-
HO TIOJIyYEH MPAaBUWIbHBIA OTBET, BHICTABJISIETCS MAaKCUMaIbHOE YKUCIIO OaJIoB.

DKCHEPThI MPOBEPSIOT MATEMATHUYECKOE COJACPKAHUE MPEACTABIECHHOTO
pelIeHusi, a 0COOEHHOCTH 3aMKUCU HE YUUTHIBAIOT.

B xputepusx oleHUBaHUS KOHKPETHBIX 3aJJaHUM COAepKaTCs 00IIMe Tpe-
OoBaHUs K BBICTaBlIEHUIO OamioB. OAHAKO OHU HE UCYEPHIBIBAIOT BCEX BO3-
MOJKHBIX CUTYAaIUU.

[IpaBuUnBHBIN OTBET IPHU OTCYTCTBUM TEKCTa perieHusi oneHuBaetcs B 0
OaJsIoB.

[Ipu BBIMOTHEHUU 3aJjaHUSI DK3aMEHYEMbIA MOXKET HCIIOIb30BaTh 0€3 J0-
Ka3aTeJIbCTBA M CCHUIOK JIIOObIe MaTeMaTH4eckue (hakThl, colepiKaliuecs B
yueOHUKaX M y4eOHBIX Mocoousix, BXoasaumx B denepanbHblil nepeyeHs yueo-
HUKOB, PEKOMEHJOBAaHHBIX (JOMYIIEHHBIX) MHUHHCTEPCTBOM 00pa3OBaHUS H
Hayku Pocculickoit denepannm.

C1 | Pemmure cucremy ypaBHEHUIA

Ex2+3x /¥ 3x 1- 7
|
TZ«/Esiny:x.

Pemennue.
1. CnemaeM 3ameny VX° +3x -1 t Torma x*+3x =* 1. Temeps neppoe
ypaBHEHHE CHCTEMBI MOXKHO NIPUBECTH K BHAY: 1°-t 6 6
Kopau: t= -2 umm t =3.
Iomygaem: VX° +3x -1 =2mm x*+3x -1 3
[IepBoe u3 3TUX ypaBHEHUI HE UMEET KOpHEU. Perm BTOpOE:!
x*+3x 10 6
X= Hum X=2.

2. ITpu xKax10M U3 HAZICHHBIX 3HAYEHUH X PELIMM BTOPOE YpPaBHEHUE CHUCTE-
MBI.

a) Ecmu X= 5, 10 Siny = —5

2.2
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[Tockonbky 2J2=48, J8<5, MOJIy4aeMm, 4yTo S >1. 3Ha4uT, ypaBHEHUE

2.2

siny = NG HE UMEET PEUICHUH, OCKOJIBKY €ro npasas 4acTb MeHbplIe - 1.

0) Ecm X =2, To Siny = :(-1)”% pn,n 4.

LI
ﬁ ’
C oy — np
OtBet: X=2,Yy :( ]9 2 pANn Z
Bo3mo:xHbl Apyrue ¢popmbl 3anucu orsera. Hampumep:

A x=2,y £ Fonuwmy %-p 2mn 0, E2,°;

4
E£X=2,
l
b) |
Ty:( -1)”% pgn, n 0=1 2.
a,. P 0 ,Bp O¢
B) & —+2pn g 2gg- ¥2m ,npL.
¢ 4 ~ ¢4 =
Bauibl Kputepuu onenuBanusi BoinojHenus 3aganust C1
2 B npesncraBneHHOM penieHnu 000CHOBAHHO MOJIYY€H BEPHBIN OTBET.
1 BepHo pelieHo nepBoe ypaBHEHHE, HO CHCTeMa PellieHa HEBEPHO.
0 Penienne HEBEPHO MM OTCYTCTBYET.
2 f OCMd 3Odz! dz" 2 B Odzaz

C2

Cropona ocHoBaHus HpaBuiIbHONW TpeyronbHoOM npusMbel ABCA B Q pasHa

2, a [uaroHajgb OOKOBOW IrpaHu paBHa J5 . Haiizure YTOJ MEXIY MIOCKO-
cTbi0 A BC 1 I10CKOCTBIO OCHOBAHMSI IPU3MBI.

Pemienne. O603naunm H cepenuny pedbpa BC (cm. pucynok). Tak kak Tpe-
yroneHUK ABC paBHOcTOpoHHUH, a TpeyroasHuk ABC — paBHOOGenpeHHBIH,

orpesku AH u AH nepnenmuxynspusr BC. Cnenosarensho, | AHA — nn-
HelHbII yros aAByrpanHoro yria ¢ rpansmMu BCAu BCA.
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W3 tpeyronpauka A AB naiinem: AA=1.

N3 tpeyronpauka AHB nHaiinem: AH = J3.
W3 tpeyronpauka HAA nHaiinem:

- _AA
tgl AHA =——
9l A AH

HWckomsrit yron paser 30 .

Oteer:; 30 .

10

1

el

Bo3moxubl Apyrue ¢popmsbl 3anucu oreera. Hampumep,

P
A_1
)6

Jo,
B) & pan
)6pan

B) arctgi U T.II.

Ne

Bo3mo:xxubl aApyrue pemenus. Hanpumep, penieHue 3aauu ¢ UCIOIb30BaHU-
€M BEKTOPOB WJIM METO/1a KOOP/IMHAT.

baJuibl Kpurtepun oneHunBanns BbinoJHeHns 3aganus C2
2 ITonydyeH u 060CHOBaH BEpHBIN OTBET.
1 [TocTpoeH mnm OnMcaH JUHEHHBIM YroJd MCKOMOTO YIJIa WM YIOJ MEXIy
nepnenmukyispamu K wiockoctsim ABC u ABC, no nonyuen HesepHbiii
OTBET WJIM pellIeHUe He 3aKOHYEHO.
0 Penienne HEBEpHO WIIM OTCYTCTBYET.
2 f OCMd B30 dz! dz" 2 B Odzaz

C3

Pemire HepaBeHCTBO Iogx+3(9— Xz) 6 log? 4(x 3’

Ny

Pemienwue.
[TpeobOpaszyeM HEepaBEHCTBO:

10g,5((3- X)(3 ) %|og§8|x )

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu

Pa3p€HIa€TC$I CBOGO[[HOC pacnpoCcTpaHCHUE JaHHOTI'O MaT€puajia B HCU3MCHHOM BUC
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HaﬁHeM, PN KaKNX 3HAYCHUAX X JIeBasg 4acCTh HCPABCHCTBA UMCCT CMBICJI:
€9- x* %0, €3 X)(3 »# O
1x+3 0, {x> 3

} x+3 .1, } X, 2,

fx-3.0; t}x, 3.

I I I >
L R L
-3 -2 3

[Tomygaem: -3 X <Lwm -2 X 3
3Ha4uT, |X- 31 =3 X IpH BCEX JOMYCTUMBIX 3HaueHUsX X. [loaTomy

10g,.,(3- X) Hog, (3 %) %—Io@ (3 %- =

log,.;(3- x) 4 %Iogﬁﬁ(?, X} =
CnemaeM 3aMeHy Iogx+3(3- X) =y. [Monyuaem:
y- leyz 2; y?*- 4y 4 0 (y-2)° ®; y=2.

Takxum o6pazom, |ng+3(3— X) =2, OTKy/1a (X+3)2 3 x; X’+7x 6 6.

Kopuu ypaBuenus: -6 u -1. Yenouio -3 X <2 wim -2 <X 3 yjoBIe-
TBOPSIET TOJIBKO X = .

OTtBer: - 1.

3ameyanue. M0OXHO HE HAXOAUTH 00JIACTh AOMYCTUMBIX 3HAUEHUN X, a MpHii-
TH K COOTHOILIECHUIO \x— 3‘ 3 X npyruMm cnocobom. Torma pemienue OyaeT

HEMHOTO KOpode.

[TpeobOpaszyem HEpaBEHCTBO:

10g,.5((3- X)(3 ) %Iogi8|x )

3ameTuMm, uTo X+3 O n (3- X)(3 -IX) €. 3uaunt, 3- X 0.
[ToaTOMy ‘X—S‘ 3 X. [Tomyuaewm:

log,.(3- x) 4 %IogﬁB(S X} =
CnenaeMm 3aMeHy |ng+3(3- X) =y. [Tonyvaewm:
y-%ly2 2; y*-4y #4 0 (y-2)° © y=2.
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Takum o6pazom,

éex= 4,
2 2 . Té
Te(x+3) {3 %), ext+7x 6 6 }Sx: 5,
|
log,.s(3- X) =2 1x+3 >0, x> 3, ix> 3, x= 4.
%x+3 1 bx, 2 %x, 2:
Otser: - 1.
Banabl Kpurepun onennBanus BoinoJHeHus 3aaanus C3
3 B npencraBneHHOM penieHnu 000CHOBAaHHO OJIY4Y€H BEPHBIN OTBET.
2 [Tpu BepHOM pellIeHUH JOIYIlEHA BHIYUCIUTENbHAS OIINOKA, HE BIUAIOLIAS
Ha NPaBUWIbHYIO IOCJIEJOBATENIBHOCT PACCYKIEHHUM, M, BO3MOXKHO, MpH-
Be/lllIasi K HEBEPHOMY OTBETY.
1 [Tonyden oTBeT, copepKaluil Hapsly ¢ MPaBUIbHBIM IIOCTOPOHHEE peLle-
HUE.
0 Perenue He 3aKOHUEHO WM TMOJTY4YEH HEBEPHBIN OTBET (KpoMe TexX ciayda-
€B, B KOTOPBIX BbICTaBisieTcs 1—2 6ajuia; cM. BbILIE).
3 | OCId B3O dz! dg" 2 B Odzdz

C4

Ha cropone BAyrna ABC, paBHOTO 30a, B3gTa Takas Touka D, uto AD=2 u
BD =1. Haiinure paguyc oKpy>KHOCTH, poxoasiiei yepe3 Touku A, D u ka-
carorieiics npsimoii BC.

Pemenue. Il{eatp O HCKOMOW OKPY)KHOCTH MPUHAIICKUAT CEPEAUHHOMY TIep-
neHauKyisipy kK otpe3ky AD. O6o3naunm P cepeauny orpeska AD, Q — ocHo-
BaHUE MEPNEHANKYIpa, onymeHHoro u3 Touku O Ha mpsamyo BC, E T Touky
MIePECEUCHHs CePEAMHHOTO MeprneHauKymsipa ¢ npsmoir BC (cMm. pucyHok a).
N3 ycnoBust kacanusi okpyxHocTd u npsimoit BC cnenyer, uro orpesku OA
OD u OQ paBHbl paguycy R okpy>KHOCTH.

3ameTnm, uTo Touka O HE MOXET JIeXkKaTh 10 Ty K€ CTOPOHY OT MPSIMOU
AB, uto u Touka E, Tak kak B 3TOM citydae pacctosiHue oT Touku O 110 mpsiMoid
BC meHbIe, 4eM paccTosiHUE OT Hee J0 TOUKH A.

U3 npamoyrosisHoro tTpeyronsauka BPE ¢ karetom BP= 2 u | B =30

243

HaxoauMm, 4yto PE = = Tak kak OA = R u AP=1, nonyuaem:

OP=+ R - u,cnenosarensio, OE=+ R -1 3%

13 mpsmoyromsHOTO Tpeyroapanka OQE B kotopom | E =60 , Haxo-

R= OQ——OE ﬁ’\/ 1-1.

UM
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B pesynbrare noiyyaeM ypaBHenue s R
@ RR-1 =R 1

2
Bo3Benem B kBajipaT 00€ YaCTH 3TOTO YpaBHEHUS U MIPUBEAEM MOJA00HBIE Ulie-
ubl. [Tonyqnm ypasaerne RE — 8R+ 7 = 0, pelasi KOTOpoe HAXOIMM [Ba KOPHSI
R, =1, R, =7. Ecau paguyc paBeH 1, TO IEHTPOM OKPY>KHOCTHU SIBJIIETCS TOUKA
f (cM. pucyHOK 0).

o

OtBer: 1 wn 7.

Jpyroe pemenue. [Iyctp Touka Q kacanusi OKpy>XHOCTH c¢ npsmoii BC re-
xuT Ha mydye BC (cM. pucyHok a). [To Teopeme o kacaTenbHON U CeKYIIeH

BQ’=BAGD (BD DA BDJ1l 21 ¥
oTkyna BQ= \/§
ITycte O — touka mepeceuenus ayda BA u nepnenaukymnspa k BC, mpose-
neHHoro yepe3 Touky Q. M3 npsimoyrosibHOro Tpeyrojipauka BQO Haxonum:

BO=B—Q_ 2, torma AO=0D 4du OQ=E BO 4.
cos 30 2

Takum o6pazom, Touka O ynaneHa ot Touek A, D u Q Ha 01HO U TO K€ pac-
crostaue, paBHoe 1. CrnemoBatenbHo, O — IIEHTP UCKOMOM OKpPYKHOCTH, a €€
paauyc paseH 1.

ITycte Teneps Touka Q, KacaHus okpyxkHocTu ¢ npsmoil BC nexur Ha
nponopkennn BC 3a Touky B (cM. pucyHOK 0), a mpsimasi, IpoXosias 4epes
touky Q, nmepnenaukyiasipuo BC, nepecekaer npsmyto AB B Touke H, a ok-
PY’KHOCTh BTOPHYHO — B Touke T . Torma

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu
Pazpemaercst cBoO01HOE pacnpocTpaHEeHHEe JaHHOTO MaTepraia B HEeU3MEHHOM BH/IE
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BQ=vVBA®BD 8, HBQ ABC 30,

BH=ﬂ 2, HQ éBH 1=
cos30 2

Ecim R — pamgnyc okpyxnHocty, To QT =2R. Ilo Teopeme o nByx ce-
kymux HQ QHT #A HO, 1o ecth 1C'Q1 QR) (2 E}+E, OTKyJa HAaXOJHM,
yro R=7.

50e

Otser: | wm 7.
Bo3moskHbI Apyrue popmbl 3anMcu orBera. Hanpumep,

A) LT,
b) paaunyc okpy>kHOCTH paBeH 7 wiu 1.

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu
Pazpemaercst cBoO01HOE pacnpocTpaHEeHHEe JaHHOTO MaTepraia B HEeU3MEHHOM BH/IE
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banbl Kpurepun oneHnBanusi BbInoJiHeHud 3aaanus C4

3 B npezncraBieHHOM pelIeHHHM BEPHO HaiiieHbl 00a BO3MOKHBIX 3HAYCHHS
panuyca.

2 PaccmoTpensl 06a ciyyasi pacroioKeHHsI OKPY>KHOCTH, HO BEpHO HaiiJeH
TOJIBKO OJIMH paJinyc.

1 PaccmoTpeH TOJNIBKO OAMH Cilydail pacroyiOKEHUS OKPYKHOCTH M BEPHO
HaiJICH €€ painycC.

0 O06a panuyca HaliZiIeHbl HEBEPHO WJIM HE HAMICHBI.

3 f OCd B3O dz! dg" 2 B Odzadz

C5

HaﬁﬂHTe BCC 3HAYCHUS A, I[IPU KAXKIOM M3 KOTOPBIX YPABHCHUEC

4x- |3x {x 4| I 1

UMEET XOTS OBl OJMH KOPCHb.

Pemennue.
BarmmreM ypaBHeHme B Bume 9|X- 1 -4x [8x |x g|+ (. Dyskums
f(x)=9|x ] 4x |3x |x- d| uenpepsiBHa 1

1) HeorpaHMYEHHO BO3pacTaeT nmpu X2 1, Tak Kak Mpu Jr000M PacKpBITHU
MOJIyJIE UMEEM

f(x)=9x 9 4x 3% x°a kx T
rne k29 -4 4 1=(
2) yosiBaet mipu X ¢ 1, Tak kak mpu JII000M paCKPBITUH MOJYJIEH HMeeM
f(x)= 9x 9 4x 3x° x a RKx n

rnre k¢ 9 4 4+ 9= C

CnenoBareibHO, HaWMEHbIIee 3HaueHWe QyHkuus f npuHUMaer mpu
X =1, u ypaBuenue f (X) =0 Oynmer UMeTh KOPEHb TOT/Ia M TOJIBKO TOT/Ia, KO-
raa f(1)¢O0.
Pemnm 310 HEpaBEHCTRBO:
o ef 4
-4 ¢a ¥ 3- 4
la+1 ¢7;
-7 @ ¥ 7
-8 @a 6.
OtBer: -8 @ 6.

Bo3mo:kHbI Apyrue popmbl 3anucu orsera. Hampumep:

A) [-8:6];
B) ai [ 8.

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu
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Bausl Kpurepun ouennBanns BbinoJHeHus 3aganus CS
4 B nipenicraBieHHOM penieHuu 000CHOBAHHO IMOJIYY€H BEPHBIN OTBET.
3 [TomryueH BepHBI OTBET, HO OH HEJOCTATOYHO OOOCHOBAH: HANpHUMEp, HE

YKa3aHO SIBHO HCOGXOI[I/IMOG H JOCTATOYHOC YCJIOBUC CYHICCTBOBAHUA KOP-
Hi, HWJIHW TO, 4YTO (bYHKI_[I/IH IIPUHHUMACT BCC 3HAUCHUA H3 IIPOMEKYTKa

gf (1) + !% , MIIN PEIICHUE COACPIKUT BHIUUCIUTEIBHYIO OIIUOKY.

2 BepHo paccMOTpeHbI OTIeNbHbBIE CIyYau PacKpbITUS MOAYJIS, B pe3yibTare
4ero MoJIy4eHa 4acTb BEPHOI'O OTBETa (BO3MOXHO, APYTUe Cilydal HE pac-
CMOTPEHBI WIH NPU UX PACCMOTPEHUU JAOMYIIEHBI OIIUOKH).

1 BepHO paccMOTpeHBI OTIENBHBIE CIy4au PaCKpPBITUS MOJYJIA, HO HE HaWJe-
Ha HUKaKas 4aCTb BEPHOI'O OTBETA.

0 Pemenue He CONEPKUT HU OJHOTO BEPHO PACCMOTPEHHOIO ClIy4ash pacKphbl-
THSI MOJYJIS.

4 f OCMMd B3O dz! dz" 2 B Odzaz

Co6

HailinuTe Bce Takue mapbl B3aMMHO MPOCTBIX HATYpPaJIbHBIX YHCEN (TO €CTh YH-
cell, HauOOJIBIINK OOIIMK JeTUTENh KOTOPBIX paBeH 1) a u b, uTo ecnu k mecs-
TAYHOW 3aluCH 4Yucia a NpUIKcaTh CIpaBa 4epe3 3alsaTyro JECSITHYHYIO 3a-

b
IMKUCh YUcCjia b, TO IMOJYYHUTCA ACCATHUYIHAA 3aIlIUCh YHCJIa, PpABHOI'O —.
a

Pemenne. [Tycts qecsatuunas 3anuch uncia b cocrout u3 N mudp. Torma mo
YCJIOBHIO 3aJJa4d MOHO 3aIMCaTh PABEHCTBO

b b
—=a +—, nosromy 10" (b- &%) =ab. 1
a 10" Y ( ) )

U3 sToro ypaBHeHus cienyer, uto b>a’ 2a. Tak kak uucia a u b B3auMHO

npocTsie, uncia b- a” u ab Toxe B3anmMHO npocThle. (JlefcTBUTENBHO, TyCTh
P — o0umii npocToii aenuTenb 3TuX uncen. Toraa ecnu p aenutens a, To P
oynet nenurtenem b. Eciu xe p — nenurens b, To p Oyzmer nenutenem a’,
3HAYUT, P — AenauTensb a. [IpotuBopeune.)

[Tostomy b- @ 4 u, cnenosarensho, ab=10". ITocneaHee paBeHCTBO
IIPY B3aWMHO MPOCTHIX & U D BO3MOYKHO TOJIBKO B ABYX CIydasiX:

1) b=10", a=1, HO B 5TOM cCjydYac HE BBIIOJHAETCS PABEHCTBO
b- a® 4.
2) b= 5" a= 2" B stom ciyuae paBercto bi @ = | mpuHHMaeT Bux

5'- 4" 4, orkyna 2{? 821 +}ga.
¢4 - 4¢
35 a1l

Oyukuus f (n) Z% EBOSpaCTaCT, a QyHKIUA g(n) =1 -l%i : yosiBaert. Ilo-
¢ - ¢ -

stomy ypaBHenue f(n)=g(n umeer He Oojce OTHOTO KOPHSA, U TaK Kak
f (1) =9(1), equHCTBEHHBIM KOPHEM ypaBHEHUS sABJsieTcss N =1,

(c) ®enepanbHas ciyx0ba o Haa30py B cepe oOpazoBanust n Hayku Poccuiickoit @enepaunu
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OtBer: a=2,b =5.

Bo3moxHbI Apyrue ¢popmsl 3anucu orsera. Hanpumep:

A) (2;5);
b) g =2,5;
ga=2
BT, .
ib=5.
Bbaniasl Kpurtepun ouenuBanusi BoinoJiHenusi 3aganus Cé6
4 B npencraBieHHOM penieHuH 000CHOBAHHO TMOJIYY€H BEPHBIN OTBET.
3 [Tomyuena cucreMa HEOOXOAUMBIX U TOCTATOUHBIX YCIOBUN Ha Mapy UCKO-
MBIX YHCET W HAWJIEHO €€ peIleHWEe, HO HEIOCTATOYHO OOOCHOBaHa €ro
€IMHCTBEHHOCTb.
2 CocraBiieHO BEpHOE ypaBHEHHE B HATYPAJIbHBIX UMCIIAX, U3 KOTOPOTO CHe-
JIaHbl KaKUe-TMOO0 CYIECTBEHHBIC BHIBOJIBI ISl HAXO0XK/ICHUSI HCKOMOM Mapsl
YHCEJI, yPABHEHHE 10 KOHIIA HE PENIEHO, HO BEPHBIN OTBET MPUBEEH.
1 CocraBiieHO, HO HE PELICHO BEPHOE YpAaBHEHUE B HATypaJbHbIX 4YMCIIAX,
BEPHBII OTBET MPUBE/ICH.
0 OTBeT He HallJIeH, UM OTBET HEBEPEH, WM B PEIICHUU OTCYTCTBYET BEPHOE
YpaBHEHHUE B HATYPAJIbHbBIX YUCIIAX.
4 [ OCMdd3Odz dzr 2 B Odzdz
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