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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009-2)

Enunbiii rocynapcrBeHnbiii 3xk3amen no MATEMATUKE

Ilosichenns x AEMOHCTPANUOHHOMY BapHUaHTyY

IIpu o3HakomiieHun ¢ JlemMoHCTpauuOHHBIM BapuantoM 2009 roma
CleAyeT MMETh B BHUJAY, YTO 3aJaHUsA, BKIIOYEHHBIE B JEMOHCTPALMOHHBIN
BapUaHT, HE OTPaKalT BCEX BOMPOCOB COJIEPKAHMS, KOTOpbIE OyayT
npoBepaThea ¢ nomMomibio BapuantoB KMM B 2009 roay. IlonHbll niepedeHb
BOIIPOCOB, KOTOPBIE MOTYT KOHTPOJIMPOBAThCS HA €JUHOM TOCYJAPCTBEHHOM
sk3amene 2009 roma, mpuBeneH B KoauduKaTope, MOMEIICHHOM Ha CaiTe
www.fipi.ru .

Haznayenne qeMOHCTPAalIMOHHOTO BapHaHTA 3aKIIFOYAETCSl B TOM, YTOOBI
JaTh BO3MOXKHOCTh JIOOOMY ydacTHHKY EI'D M mmpokoi 00IeCTBEHHOCTH
COCTaBUTh IpeACTaBieHHE 0 CTpyKType Oyaymux KM, konnuecTse 3aJaHui,
ux popMe, ypOBHE CIOKHOCTH: OA30BOM, IMOBBIILIEHHOM U BHICOKOM.

K xaxxnomy 3aganuto ¢ pazpepHyTbhiM 0TBETOM (T C), BKIIOUEHHOMY B
JE€MOHCTPALIMOHHBIN BapUaHT, 1aeTCAd TOJBKO OJHO M3 BO3MOXKHBIX PEIICHUU.
[IpuBenéHHBIE KPUTEPUM OLEHKHM OSTHUX PEIICHUN TMO3BOJIST COCTaBUTh
npelcTaBieHne O TpeOOBaHMUSIX K TOJHOTE M MPaBUIBHOCTH 3alHCH
Pa3BEPHYTOrO OTBETA.

DT CBeJCHUS TMO3BOJAT BBIMYCKHUKAM BBIPA0OTaTh CTPATETHIO
IOATOTOBKM U caauu EI'D B COOTBETCTBUM C LENSIMH, KOTOPHIE OHHM CTaBST
nepen coOow.

Jlyia mpaBMIIBHOM pacnedaTku (paiina 1eMOHCTPAIMOHHOTO BapHaHTa IO
MaTeMaTHUKe HEOOXOAMMO YCTAaHOBHTh Ha KOMIIBIOTEpE MPOTpaMMHOE
obecrieuenue MathType Bepcun He HIpke 5.0.
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009-3)

Enunbii rocygapcrBeHHnblil 3k3amMed no MATEMATHUKE

JemoHcTpanuoHHbIi BapuanT 2009 r.

HNHcTpyKUMS 0 BHITOJHEHUIO PA00ThI

Ha BbllonHEHHE YK3aMEHAIIMOHHOW padOThl MO MaTEMaTUKE JaeTcs
4 gaca (240 mun). PaboTa cocTOUT U3 TpeX YacTeil v COAEPKUT 26 3aTaHH.

Yacteb 1 conepxur 13 3amanuii (A1-A10 u B1-B3) 6azoBoro ypoBHs 110
Marepuaily kypca maremaTtuku. K kaxnomy 3anannio Al-A10 mpuBeneHbl
4 BapraHTa OTBETa, U3 KOTOPBIX TOJBKO OJHMH BEpHBIN. [Ipy BRINOIHEHUHN ITUX
3aJlaHui HAJI0 yKa3aTh HOMep BepHoro orera. K 3agannsm B1-B3 nHano mate
KpaTKUM OTBET.

Yacte 2 comepxut 10 6onee cioxubix 3aganuit (B4-Bl1, Cl1, C2) no
Marepuany kypca marematukd. K 3amanusm B4-Bll Hamo nate kpaTkuit
oTBeT, K 3aaanusam Cl u C2 — 3anucars penieHue.

Yactp 3 copep uT 3 cambIX CIOXHBIX 3aJlaHUs, IBa — alre0pandeckux
(C3, C5) u onno — reomerpudeckoe (C4). [Ipu ux BBITIOTHEHUN HAJ/IO 3aIMCATh
000CHOBaHHOE pelICHUE.

CoBeTyeM Il 5KOHOMUU BPEMEHU IPOIMYCKaTh 3aJlaHHe, KOTOPOE HeE
yAaeTCsl BBINOJHUTH Cpa3zy, M MEPEXOJHTh K cienayromeMy. K BbINOTHEHHIO
MPOMYIIEHHBIX 3aJJaHUI MOKHO BEPHYTHCS, €CIIU Yy BAC OCTAHETCS BpEMSI.

Kenaem ycnexa!
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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 -4)

YACTbH 1

Ilpu ewvinonnenuu 3adoanun AI-A10 ¢ onanke omeemoe Nel noo nHomepom
6bINOJIHAEMO20 3a0aHus nocmaevme 3Hak "'xX'" @ Kiemouke, Homep Komopoi
COOmMeEemcmaeyen Homepy 6blOPAHHO20 6AMU ONBEmA.

Al 101,4

YrpocTure BeIpaXeHue o5

10™

1) 0,7 2) 2 3) 10%7 4) 102
A2 | Bprauciure: 30,064 -27.

1) 0,36 2) 34 3) 1,2 4) 0,012
A3 | Bpruucnure: 10g2400—10g 225.

1) 8 2) 2 3) 3 4) 4
A4

Ha omnom u3 pucyHkoB u3zo0paxkeH rpadux QyHkiuu ) =log 5 X VYkaxure

HOMEp 3TOT0 PUCYHKA.

A
1) ’ 2) \ ¥
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1
1 1
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009-5)

Haiinure npousBognyto Gpynkuun  h(x)=e” — 4x%.
1) W(x)=e" - %x3

2) W(x)=e" - 8x
3) h'(x):ex— 2x

4) K(x)=e" - 4x

Haiinure MHOXKECTBO 3HaueHHM QYHKIIMU )y =3 COS X.

1) (=0 +o) 2) [-3; 3] 3) [-5 1] 4) [0; 3]

Ha pucyHke mnokazaHoO H3MEHEHHE YpPOBHSA AYpOBeHb
BOJIbl BOJIOXPAHWJIWINA B TeYeHHE 1|2 yacos BOJBI, M

BO BpeMs NaBoJKa. Kak TOJBKO ypOBEHb 151
BOJZBI IIpeBbICKMI OTMETKY 10 mMeTpoB, depes

CIIMBHBIE OTBEPCTHS B IUIOTMHE Hayajau 10
cOpackIBaTh BOJY JI0 TOTO MOMEHTA, MOKa e& Ve

ypOBE€Hb MOHM3MICS 0 OTMETKH 10 MeTpoB.
Onpenenute, CKOJIBKO 4YacoB AJMICS cOpoc Bpem

s

0N
o
8
o0
[y

BOJIBI. 0 D 12

9

1) 10 2) 2 3) 6 4) 4

6x+18S

0.
Tx

PelnTe HepaBeHCTBO
1) [-3; 0) U (0; +)
2) [-3; 0)

3) [-3; +)

4) (=05 =3] U (0; + o)
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009-6)

A9 2
Pemure ypaBHeHUHE COS X — - = 0.
T
D (-1)"=+nn, neZ
4
2) £242 Z
) 7 TN, ne
L) Z
3) Z+ n, ne
4 +Z4 Z
) Ty tmn ne
6x+11
A10 | penpre HEPABEHCTBO 477770 > 16.
1) (—o; —1,5] 2) [-L5; +o0) 3) —2; + 00 4) (-0 _2
3 3
Omeemom na 3a0anuna BI-B11 0onixcno 0bimb Hekomopoe ueioe 4yucio uiu
YUCno, 3anNUCAHHOE 8 6Ude 0eCAMUUHOU OPOoOU. IMO YUCIO0 HAOO 3anucamsy 6
onank omeemoes Nel cnpasa om Homepa @bINOJIHAEMO20 3A0AHUA, HAUUHAA C
nepeoit knemouku. Kaxcoyw wugppy, 3nax mumnyc ompuyamenbnHozo uucia
U 3anAmyro 6 3anucu 0ecAmMuUUHoNl Opodu nuwiume 6 OMOeEIbHOI KilemoukKe 6
coomeemcmeuu ¢ npueedeHHvimu 8 onanke oopazuamu. Eounuysl uzmepenuii
nucamv He HYHCHO.
. . 4
Bl Haitgure cosa., ecinu sina ZE’ n0< a<§.
B2 | Ha pucynke wu3o0pakén rpaduk (yHKIHH

ya

y=f(x) m xacatenpbHas K HEMy B TOYKE C ~
aociuccont xo. Halimure 3HadYeHHE MPOU3BOIHOM N
B TOUKE X.

[N
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 -17)

s oKJIEeHKHM CTeH BaHHOM KOMHATBHI (CM. M
PHUCYHOK) HYXKHO TPHOOPECTH KEPaMHUYECKYIO
IUINTKY, IPUYEM IUIMTKA IMOKYIIAETCS € 3a11acOM

1
1
1
) I
B 10% ot okneuBaeMoi miomaau. [llupuna i 25M™
1
neepu paBHa 0,75 M, Beicota — 2 M. lleHa !
2 N oL . -4--
Ttk 300 p. 3a 1 M. Onpenenure crouMocts | ,~
4
IUINTKH, €CJAM CTE€Hbl PEIIEHO  OKJIEUTh |+ 1,9m

IIOJIHOCTBIO, OT I10JIa JO ITOTOJIKA.

YACTD 2

Pemure ypaBHeHue 5% +20- (x/g)x -125=0.

(Ecnm ypaBHeHue umeeT 60iiee 0JHOTO KOPHS, TO B OJJAHKE OTBETOB 3aITUIIIATE
UX MPOU3BE/ICHHUE. )

Gymxums  y=f(x) ompexencna mHa v

npomexyTtke (—2; 7). Ha pucynke NY=S'&)

n3o0paxkeH Tpauk ee TPOU3BOIHOM. 1 [\

VYKaxuTe TOUYKYy MHHHUMYMa (DYHKIIUU 2 7>

vy =f(x) Ha mpomexytke (—2; 7). 0f.1 \ X
- \./

log, 5

Brruncnure 3HaueHNHE BBIPAXKECHUS 6 o6 4 IOOlg\/g .

Oynkuus  y = f(x) omnpeneseHa Ha BCEH YHUCIOBOM P

NpsSIMOM U SIBJISIETCS MEPUOANYECKON ¢ mepuoaom 3. Ha 1

pUCYHKE u300pakeH Tpaduk OTOH (QPYHKIMH TMpHU \ >

—-2<x<lI. Haiingute 3HAUCHUE BBIPAXKEHUSA \/0 L..x

f=D): /)

72

Haiinure Bce 3HAayeHMss @, NPU KaXKAOM U3 KOTOPHIX YPaBHEHHE
|| x|+ 5 - a|=2 numeer posro 3 kopHs.

(Ecmu 3nHavuenmii a Ooree ogHOro, TO B OJaHKE OTBETOB 3AMMIIUTE HMX
CyMMY.)
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 - 8)

OOBeMBI exXeroHON JT00bIYM HeTH MEPBOM, BTOPOWH U TPEThEH CKBaKWHAMMU
otHOcsATcA Kak 6 : 7 : 10. Ilnanupyercss yMEHbIIUTh TOAOBYIO JOOBIYY HEPTH
u3 nepBoi ckBaxuHbl Ha 10% u u3 BrOpoil — TOoke Ha 10%. Ha ckoibko
IIPOLIEHTOB HYKHO YBEIUYUTH TOJIOBYIO JOOBIYY He(TU U3 TPEThE CKBAKUHBI,
9TOOBI CYMMAapHBI 00BEM T00BIBaEMOI 3a TO HEDTH HE UBMEHHIICA?

Konupl orpezka MK nexaT Ha OKPYKHOCTAX IBYX OCHOBAaHWUW LMJIMHIPA.
Yron mexnay npsimoi MK U MJIOCKOCTBIO OCHOBaHMS WIMHApPA paBeH 30°,
MK =8, miomaas O0KOBOM MOBEepXHOCTH LmiuHapa paBHa 40m. Haiinurte

MEpUMETP OCCBOI0 CCHCHUA TUJIMHAPA.

Cpenssig IMHUA TPSMOYTOJIBHOM Tpanelyuu paBHa 9, a paauyc BOIMCAaHHON B Hee
OKpYXHOCTH paBeH 4. Haiigure GoJblliee OCHOBaHHE TPATCIUU.

Jlna 3anucu omeemoe na 3a0anusa Cl1 u C2 ucnonv3yiime 01aHK 0meemoes
No2, 3anuwume cnauana Homep 6bINOJIHAEMO20 3A0AHUA, 4 3aMeM —
peuienue.

C1

C2

Haiinute HaumensbIee 3HadeHUe GyHKIUN

f(x)zzz—x mpu  |x—5,5|<2,5.
x“+16

Haﬁ,Z[HTe BCC 3HAUCHUS X, IIPU KAKIAOM U3 KOTOPLIX BbIPpAKCHUA

\/Esin4%—\/§cos4£

sin 2x 2

u
tg x tg x

IIPUHUMAIOT PABHBIC 3HAYCHMUA.
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Jlemonctpanuonnsiii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009-9)

YACTbH 3

Jna 3anucu omeemos na 3adanua C3—C5 ucnonwv3yiime 61aHK 0meemos
Ne2. 3anuwiume cnauana Homep 6bINOIHAEMO20 3A0AHUA, a4 3AMEM —
000CHOBAHHOE peuieHue.

C3

C4

CSs

Haiigute Bce 3HaueHust x > 1, mpu KaxaA0M M3 KOTOPBIX HAauOOJbIIEe U3 ABYX

qucen a:10g2x+210gx32—2 u b:41—10g§x2 Oospiie 5.

Oxkono npaBuiasHOM TiupaMuibl FABC onvcana cdepa, HEHTP KOTOPOH JICKHUT
B IJIOCKOCTH ocHOBaHus ABC nupamuzbl. Touka M nexut Ha peOpe AB Tak,
yT0 AM : MB =1:3. Touka 7T neXuT Ha OpsiMoil AF 1 paBHOyAaJleHa OT TOYEK

M u B. Obbem nupamuast TBCM paBeH 6_54 Haiinute pamuyc cdepsl,

ONMCAHHOW 0KO0J10 nupamuasl FABC.

Haiigure Bce 3HaueHuss mapaMmeTpa p, NMPHU KaXKJIOM U3 KOTOPBIX ypaBHEHUE

_X
(1L,5p—7) 32002 L (295 -154).0,125 3 +11p—41=0 wumeer poBHO

10p—p 2 _24 Pa3JINYHBIX KOPHEN.
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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATUKA, 11 KJIACC. (2009 -10)

OTBETHBI K 3AJAHUSAM
JAEMOHCTPAIIMOHHOI'O BAPUAHTA 110 MATEMATHUKE

Omeempwl K 3a0aHUAM C 66160p0M omeena

Ne 3aganua OTtBeT Ne 3aganua OtBer
Al 3 A6 2
A2 3 A7 4
A3 4 A8 2
A4 4 A9 2
A5 2 Al10 2

Omeempwl K 3a0aHUAM C KpamKum omeeniom

Ne zajanus OTtBer
B1 0,6
B2 -1,5
B3 5940
B4 2
B5 2
B6 13
B7 -0,5
B8 7
B9 13

B10 28
B11 12

Omeemol K 3a0aHUIM C pa3z6ePHYmbvIM Omeeniom

Ne 3aganusa OTBer
C1 0,2
C2 (—1)”+1-%+nn,neZ
C3 I<x<8, x>32
J3
Cs 6
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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 -11)

KPUTEPUHU ITPOBEPKH U OLIEHKH BBIITOJTHEHUS
3AJJAHUM C PA3BEPHYTHIM OTBETOM

Haiinute HammenHbIiee 3HadeHUEe QyHKITUN

fx)=

2x

—~—— TpH |x—5,5|<2,5.
x“+16

Pemenne:

1) [x-5,5|<2,5<-2,55x-5,5<2,5<3<x<8.

2) ['(x)=

2(x2+16)—2x~2x:2. 16 2

(x2 +16)2 (x2 +16)2 |

fr(x):() IIpu x:4,HpI/I x=—4.
—4¢[ 3;8].

F3) =55 =024, f(#) =55=0,25, f(8) =2 =0.2.

80

Haumenbiuee 3Hadenne pyHkunn y = f(x)Ha orpeske [3;8] pasuo 0,2.

Otser: 0,2.
Bbanabl Kpurepuu ouenku BoinojiHeHus 3aganus Cl1
[IpuBenena BepHas MOCIENOBATEILHOCTD BCEX IIATOB PELIECHUSA:
1) onpeneneH NpoMexyToK, Ha KOTOPOM TpeOyeTcsi HAWTH HauMEHbIIEee
) 3HaYeHue (PyHKINY;
2) HaliIeHO HaMMEHbIIEee 3HaUeHUE (PYHKIUU.
Bce mpeoOpa3oBaHus M BBIYKCIEHMS BBINIOJIHEHBI BepHO. [lomyden
BEPHBIN OTBET.
IIpuBenena BepHass IOCIENOBATEIBHOCTh BCEX IIArOB PELICHMUS.
JlomyIieHbl ONUCKAa W/WIKM BbIYMCIUTENbHAs omuOka B Imiare 2),
1 HE BIIMSIOLIME HA JAJbHEUIIAN X0 PEIICHUS.
B pesynbraTe 3TOI ONUCKKM WJIM OIIMOKKM MOXET OBITh MOJyYEH
HEBEPHBIN OTBET.
0 Bce cnydan peuieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEPUSIM BbICTaBJIEHUS OLICHOK B 1 u 2 Oasia.

© 2009 denepanbHas ciayx0a o Hax30py B cepe oOpazoBanus u Hayku Poccuiickoit deneparyn




Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 -12)

Haitgure Bce 3HaueHUs X, IIPU KAXKJIOM U3 KOTOPBIX BBIPAXKECHUS

sin 2x

ﬁsin“%— 2 cos4£

2 MIPUHUMAIOT PaBHBIC 3HAYCHUS.
tg x tg x
Pemnenue:
J2 s 4 x 4 x . V2 si 4 x 4 x
. 2sin = —4/2 cos = sin2x—+~2sin =++v2cos =
sin 2x 2 2 7 2
1) = = =0.
tgx tg x tg x
2 sin xcos x +v/2 cos x (251nx+\/5)cosx
2) =0 =0
tgx tg x
(2sinx+\/§)cosx:0 2sinx++2=0
+1 T
cos x =0 < qcosx#0 S x=(-1)" g T nel.
sinx#0 sinx#0
+1 T
Otger: (— l)n -Z-l— T, ne.
baniabl Kpurepuu oueHku BoinoJiHeHHst 3a1anus C2
[IpuBeeHa BepHasi MOCIEA0BATEIBLHOCTD BCEX 1IArOB PEILICHUS:
1) cocTaBlieHO ypaBHEHHE 10 YCIOBUIO 3a]1a4H;
2 2) HaiIeHbl KOPHU TOJYYEHHOTO YPaBHCHHS.
Bce mpeoOGpa3zoBaHus ¥ BRIYKCISHUS BBITIOJIHEHBI BEPHO.
[Tony4yeH BEpHBIN OTBET.
[IpuBeneHa BepHast NOCIEN0BATEIBHOCTD BCEX IArOB PEIICHUS.
JlomymieHa BBIYUCIWTENbHAS OIMMOKAa WM ONMWCKa B Imare 2),
1 HE BJIMSIONIAs HA TPABWIBHOCTD JAIIBHEUIIIETO X044 PEUICHHUS.
B pesynbrare 3TON OMIMOKM WM OMUCKH MOXKET OBITh TMOJy4YeH
HEBEPHBIN OTBET.
0 Bce ciydan peliieHusi, KOTOpbIe HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPHUSM BBICTaBJICHUsI OIICHOK B 1 u 2 Oasia.
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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATUKA, 11 KJIACC. (2009 -13)

Haiinute Bce 3HaueHuss x >1, mpu KakJIOM U3 KOTOPbIX HauOoJbllee U3 JIBYX
qucen a :log2 X+ 210gx 32-2 n b=41- logg x* Gombme 5.

Pemenmne:

Tak kak x>1, T0 10g2x>0.

10g§x—710g2x+10

l)a>5<log, x+2log 32-2>5< >0
2 X logzx
log_x>5
o (log,x—2)-(log,x=5)>0e| 2
(o2, -2) (g, 5] 0| 22

2) b>5<:>41—10g§x2>5<:>410g§x<36<:>10g§x<9<:>10g2x<3.

3) Haunbompinee u3 unucen a w b Oodbilie 5 Toraa M TONBKO TOTJA, KOT/AA
XOTs1 ObI OJTHO M3 HUX OOJIbIIIE 5, T.€. KOrma

{a>5 log, x>5 {x>32
2=

=
b>5 log2x<3 x <8.

Oreer: 1<x<8, x>32.

banibl Kpurepuu oueHku BbinoJHeHus 3axanus C3

[IpuBeneHno BepHOE pellleHHe, CojAepXkalliee B KaKOM-THOO MOpSIKE U
BU/JIE CJIEYIOLIUE IIAru:

1) pelieHue nepBoro HEPaBEHCTBA;

4 2) pelieHrue BTOPOro HEPABEHCTBA;

3) cocTaBieHUE COBOKYIIHOCTH YKa3aHHBIX JBYX HEpPAaBEHCTB U €€
pelieHue.

[lonydeH BEpHBIN OTBET.

[IpuBeneHO JTOTMYECKHM BEpHOE pEIICHHE, cojepkaiiee maru 1), 2)
u 3). Ilomyuen oTBer.

3 JlomyCTUMBI ~ BBIYHCIUTENbHbIE  OIMMOKW, HE  BIMAIOIIAE  HA
NPaBWJILHOCTh JAIbHEHIIET0 XoJa pelieHus. B pesynapTare 3THX
omuOOK BO3MOXKEH HEBEPHBIN OTBET.

BepHo BeimonHeHs! maru 1) u 2) pemnienus, a mar 3) 1100 OTCyTCTBYET,
2 1100 He JOBEJICH JI0 KOHIIA, TUOO BHITIOJIHEH HEBEPHO.
OTBeT He MOJIyYEH UJIU HEBEPEH.

BepHo BbINOJIHEH OAMH W3 MIaroB 1) wim 2) pelieHwusi, a OCTaIbHbIE
mard Ju00 OTCYTCTBYIOT, JMOO HE [OBEACHbI [0 KOHIA, JHOo

1
BBIITOJTHEHBI HEBEPHO.
OTBeT HE NOJIYYEH UJIM HEBEPEH.
0 Bce cimyyau pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICyKa3aHHBIM

KPUTEPHSIM BBICTaBJICHHs OLICHOK B 1—4 Oaa.
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Jemonctparmonsstii Bapuant EI'D 2009 r. MATEMATHKA, 11 KIJIACC. (2009 - 14)

Oxkozo mpaBuiibHOM nupamuisl FABC onucana cdepa, EHTP KOTOPOM JICHKUT
B IJIOCKOCTH ocHOBaHusi ABC nupamuzbl. Touka M nexut Ha peOpe AB Taxk,
yt0 AM : MB =1:3. Touka T nexuT Ha npsiMoil AF 1 paBHOyAaJieHa OT TOYEK

M wn B. O6vem mnupamuasl TBCM paBeH % Haitnute panuyc cdepsr,

ONMMCAHHOW 0KoJ10 upamuasl FABC.

Pemenne:

1) Illycte O — mueHtp cdepbl paguyca R,
onucanHoi okono nupamuasl FABC. Tak
kak OA=0B=0C=0F=R, a0 € ABC,
To Touka O sBIsSETCS TakXkKe LIEHTPOM
OKPYKHOCTH pajauyca R, onuvcaHHON OKOJIO
tpeyronpHuka ABC. Tpeyrompauk ABC —
OpaBWIbHBIA, clieqoBaTenbHO, O — Touka
nepeceyeHus meauaH TpeyronbHuka ABC,
AB=RA3.

2) FABC — npaBunpHasg nupamuaa, nodtomy FO — BeicoTa nmupamMuisl U
AFO L ABC. Ilo ycnoButo TeAF 1 TM =TB. Onyctum n3 touku T
nepnenaukyisgp TH na npsmyro AO. Tak kak AFO L ABC, to TH L ABC,
u cinenoBarenbHo, TH — BeicoTa nupamuasl TBCM, a otpesku HM u HB —
MpoeKuu paBHbIX HaKIOHHBIX TM u TB. 3nauut, HM = HB, u nostomy

tpeyronbiuk BHM — paBHOOenpenHsblii, a ero Beicora HP sBnsiercs
Meauanou, To ecte PM =PB.

1
3) O6wveMm V nupamuasl TBCM, paBHbIii ETH‘SBCW BbIpazum uepe3 R. U3

AM 1 1 R R
ycioBuss ~——=— unMeeM AM=—AB= _\/5, MB = ﬂ,
MB 3 4 4 4
MP = ¥ Orcroma AP = ¥ B 1npsAMOyroiabHOM TpEyrojabHUKE
AP SR

APH yron A pasen 30°, cnepoBarenbHo, AH = . Tak kak

cos30° 4
OA =OF, 10 npsamoyronbHblii TpeyroabHuk AOF — paBHOOEeApeHHBIH,
MO3TOMY B MHpAMOYyrojibHoM TpeyroibHuke ATH yronm A pasen 45°,
cnenoBarenbHo, AH=TH. Meaunana CN mnpaBUibHOTO TpeyroiabHUKA
ABC saBnsertcs ero Beicoto. [ToaTromy CN — BeicoTa Tpeyroiaparka BCM.
CnenoBatenbHO, TUI0IIAb TpeyroiabHuka BCM MoxHO HaliTu 110 popmyie

3 3R R2/3
Sy = 0.5CN - BM. Hnieen CN'=~C0 === 9 6x/_

U Spoy = . Orcrona
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vl SR 9R*3 ISR*V3
3 4 16 64

. Ilo ycnosuto
64

b

I15R*3 5
64

1

OTKYyJ1a RP’=——uR=

I
33 NeD

OTBeT: —.

3

Baniabl

Kpurepuu oueHkH BbINoJHeHus 3axanus C4

[IpuBenena BepHas MOCIEAOBATEILHOCTD IIArOB PEIICHUS:

1) ycTaHOBIIEHO, YUTO IIEHTPOM C(hephl, OMUCAHHON OKOJIO MUPAMU/IBI
FABC, aBnsiercst Touka nepeceueHus: Meauan Tpeyroibauka ABC;

2) ycTaHOBIIEHO ToyokeHre ocHoBaHusi H BeicoTel TH nwmpamwuabi
TBCM;

3) wiomanab OCHOBaHUS, BbICOTa W 00beM mmpamuasl TBCM
BBIpQKEHBI 4epe3 paauyc R cdepwl, OMMCaHHON OKOJIO MHUPAMUIBI
FABC, BerunciieHa nckomas BeJimurHa R.

BepHo 0600CHOBaHBI KIIFOUEBBIE MOMEHTHI PEIICHUS:

a) 1HeHTp cdepnl, onucaHHou okosio mupamuasl FABC, — Touka
nepeceyeHusl MeJuaH OCHOBaHMS TupaMmMuibl; 0) ocHoBanue H
BbICOTHI TH mupamuasl TBCM nexur Ha npsimoit AO, conepxariueit
Menuany TpeyrojbHrka ABC. Bcee npeoOpa3oBaHus ¥ BBIYUCICHUS
BBITIOJIHEHBI BEpHO. 110Jy4eH BEpHBIN OTBET.

[IpuBenens! Bce maru pemenus 1) — 3).

[IpuBeneHsl yTBEPAKACHUS, COCTABISIONINE KIOUYEBbIE MOMEHTHI &) U
0) pemenus. JomycCTHMBI OTCYTCTBHE OOOCHOBAaHUM KITFOUEBBIX
MOMEHTOB pEIICHHS MIM HETOYHOCTH B OOOCHOBAHHAX' , HO HE
rpyObie OINOKH.

JlomycTUMBI OJTHAa OMUCKA /WA HEeTpyOas omuOKa B BHIYMCIICHUSX,
HE BIMSAIOIINE HA MPAaBHIBHOCTH X0J1a pelieHus. B pesynbrarte 310U
OMMCKHU W/WJIN OIIMOKM BO3MOYKEH HEBEPHBIN OTBET.

[TpuBenens! waru pemenus 1) — 3).

YTBEpKICHUS, COCTaBISIONIME KIIOUEBBIE MOMEHTHI a) u 0)
perienus, 6o 06a OTCYTCTBYIOT, THOO MPUBEACHO TOJIBKO OIHO U3
HUX. HO camm KiIfO4eBbIE MOMEHTHI HCIIOJNB30BaHBl B PEIICHUHU.
[IpuBeneHHble B pelieHHH OOOCHOBAaHUS HE COJEpKaT TPYyOBIX
OLINOOK.

JlommyCcTUMBI OMKMCKU W/UIK HErpyOble OMIMOKH B BBIYMCIICHHSX, HE
BJIMSIONIME Ha MPaBWJIBHOCTh XOJa pelieHus. B pesynbrare 3TOrO
BO3MOKEH HEBEPHBIN OTBET.

X0 pelIeHus NPaBUJIbHBIMA, HO PELICHHWE HE 3aBEPLICHO: YKa3aHO
MOJIOKEHHE IIEHTpa OMUCAHHOW cdephbl (OMUCAHO CIOBECHO JIMOO
OTpaXEHO Ha dYeprexke). HalaeHbl HEKOTOpPBIE  YHCIIOBEIC

! HeTouyHOCTBIO B 0G0CHOBAHMSX ABJISCTCS 3aMEHA CBOMCTBA HA ONMpEIENCHNE MM HA IPH3HAK MIH HA060POT,
a TaKke HEBEPHBIE HA3BaHUS TEOpEeM TN (popMyII.
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XapaKTepUCTUKU MUpaMU/l, HapuMep, JIuHa otpe3ka AP BwipakeHa
yepe3 paauyc R cdepsl, onucannoi okoso nupamuasl FABC.

[TpuBeneHHBIE B pellIeHUH 00OOCHOBAHUS M BBIYMCIICHUS HE COACPIKAT
rpyObix  ommOok.  JlomycTmbl  HErpyOble  OIIMOKM B
npeoOpa3oBaHUAX U BBIYUCICHUSIX, HE BIMSIONIME HA MPABUIBHOCTh

X0J1a PEIICHUS.

Bce ciyyaun peuienus, KOTOpble HE COOTBETCTBYIOT BbILICYKAa3aHHBIM
KpUTEpUsIM BbIcTaBiieHus 1 — 4 6amios.

Haiinure Bce 3HaueHMs mapamerpa p, IIPU KAKIOM M3 KOTOPBIX YPaBHEHHUE
X

L,5p—7)-32%%%02 L (29 —154).0,125 3+11p—41=0 HuMeeT pOBHO

10p—p 224 Pa3IMYHBIX KOPHEW.

Pemenne:
—X —X

1) Tak Kak 320,4x+0,2 _ (25)0,4x+0,2 _ 22x+1 _ 2.4x’ 0’125T _ (2—3)T _ x’
10 Bp—14)4" +(29p —154)2" +11p —41=0.
Iycts ¢=2">0. Torna nomyuaem KBajgpaTHOE YPAaBHEHHE OTHOCHUTEIHHO ¢ C
napaMmeTpom p :
Gp-14)t2 +(29p —154)t +11p—41=0. *)
3HAYUT, YUCIIO 7 PA3TUYHBIX KOPHEH UCXOJHOTO ypaBHEHHS HE OoJiblie 2 .
2)Eciu n=2, TO MO YCIOBUIO 10p—p2 —-24=2, p2 —10p+26=0, uto
HEBO3MOXHO, T.K. D=—-4<0. Ocratorcs cnyyan n=1u n=0.

Ecrm n=1, T0 IOp—p2 -24=1, p2—10p+25:O, p=5. Torma

ypaBHeHUE (*) mpUMET BUJT 29t +14= 0, t = 2, t,= 7. Tak kak t=2", T0

x =1, x =log 5 7. Iloatomy n=2. IIpoTuBOpeuHEe C paBEHCTBOM n =1.

1 2
3)Eem n=0, 10 10p—p’>-24=0, p>~10p+24=0, p =4, p, =6.
[lycte p=4. Torma ypaBHeHue (*) mpumeT BuUJ —2t>-38t+3=0. Bersu

napaboibl HampaBieHbl BHU3, och (y oHa nepecekaeT Bbimie Touku (0; 0).
[TosTomy ypaBHeHHe (*)MMeeT POBHO OJIMH TMOJIOKUTENIbHBIA KOpPEHb f o

HCXOJIHOE YpaBHEHHUE UMEET POBHO OJMH KOpeHb x =log 2o 3nauur, n=1.

[IpoTuBopeune ¢ paBeHctBoM n=0.
Ilycth p=6. Torna YpaBHEHHE (™) IpUMET BU]T

4% 4201 +25= 0, t=—2.5. Tak kak t=2" >0, TO HCXOHOE ypaBHEHUE HE
MMEET KOpHEH. 3HAUUT, p =6 yAOBIETBOPSET YCIOBHIO 3a/1a4H.
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OtBeTt: 6.

3AMEUYAHNA.

A) B mare 2) He 00s13aTeIbHO SIBHO YKa3bIBaTh 2 KOPHSI UCXOJAHOTO YpPaBHEHHS.
JlomycTUMO MCIIOJIb30BAHUE TOJIBKO MOJIOKUTEILHOCTH KOpHEH ypaBHeHUs (*).
b) B marax 2)—3) M0XHO He OOBSICHATH, KaK HailJieHbl KOPHU KBaJPaTHOTO

ypaBHEHUSI.

B) B mare 3) MOXHO SIBHO peUIuTh KBaJIpaTHOE YpaBHEHUE OTHOCUTEIBHO ¢ U
yKa3aTh €ro MOJOKUTEIbHbIN KOPEHbD.

Bbanabl Kpurtepuu ouenku BoinoJiHeHus 3axanusa C5
[IpuBenena BepHas MOCIEAOBATEILHOCTh BCEX IIATOB PEIICHUS:
1) ToXIecTBeHHbIE MPeoOpa30BaHUs MOKA3ATEIbHBIX BBIPAKCHUN U
OLICHKA n <2 4YHnciia KOPHEW HCXOJHOTO YPABHEHHS;
2) pazbop cinyuaeB n=2u n=1;
3) paz6op ciayyas n =0, mpoBepKa TOro, 4ro p = 6 yJIOBJIETBOPSET
YCIJIOBHIO.
4 OGoCHOBaHbBI BCE MOMEHThI PEIICHUS:
a) B 1are 2) sSiBHO YKa3aHbl JJBa KOPHS MCXOJAHOTO YPaBHEHUS WJIU )K€
UX CYLIECTBOBaHUE OOBICHEHO CCHUIKOW Ha HEpaBeHCTRO ¢ > (;
0) B are 2) pazoop ciydaeB n=2 U n =1 000CHOBaH CBOMCTBaMHU
KBaIpaTUYHOU (PYHKIIMU W/WIIH SIBHBIM YKa3aHUEM €€ HyJIeH;
B) B 11are 3) MMEETCs CChUIKA Ha ycioBue ¢ > 0.
Bce npeobpaszoBanus u BeunciaeHus: BepHbl. [lomydeH BepHBIi OTBET.
[IpuBenena BepHas MOCIEAOBATEIbHOCTh BCEX IIarOB PEIICHUSI.
B mrare 3) pgomyctumo otcyTcTtBue 0OOCHOBaHHS B). OOOCHOBaHBI
3 KJIFOUEBBIC MOMEHTHI a) U 0).
Homyctumbl 1 ommcka w/unu HerpyOas BBIYHCIUTEIbHAS OIMMOKA B
mare 3), HE BIUAIONIME Ha MPABUIBHOCTh JaJbHEUIIET0 Xojaa
penienus. B pe3ynbTaTe MOXKET OBITh MOJY4Y€H HEBEPHBIN OTBET.
[IpuBenena B  1EIOM  BEpHas, HO, BO3MOXHO, HEMOJHAA
MOCJIEIOBATEIbHOCTD 1IAroB pelieHus. BepHo BwimonHeH mar 1). B
) miare 2) BEpHO UCCIEAOBAH TOJIBKO OJMH U3 Ciiy4yaeB n =2 wind n = 1.
[Ipu ux paccMOTpeHMH OOOCHOBAaH XOTS Obl OJMH M3 KIIIOYEBBIX
MOMEHTOB a), 0).
JlonyCcTUMO, 4TO pELICHUE HE 3aBEPIICHO.
OOmrast waes, Xo7 pemieHWs BepHB. BepHOo BeIMoOmHEH mmar 1):
HCXOJHOE YpPaBHEHHE CBEJCHO K KBaJPAaTHOMY OTHOCUTEIHHO HOBOM
1 nepemeHHon. IlomyyeHa omeHka n <2 4Yuciia KOpPHEH HMCXOAHOTO
ypaBHEHUS.
JlonmycTumo, 4TO penieHre He 3aBepIIeHO.
0 Bce ciiyyaun penieHusi, KOTOpbIe HE COOTBETCTBYIOT YKA3aHHBIM BBIIIIE
KPUTEPHUSM BBICTaBJICHHsI OIICHOK B 1, 2, 3, 4 Oania.
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