TIpODiaast fpm i COCYAAC TREHHM ¥ 3amen 201 ) Mareratnea, 1] wnace Bapeaasie N® 3901

Hpobhuetit eanuniit rocymapersenubii ksamen no MATEMATHKE
Bapuanr Ne 3901

HHCTpYKUIS 110 BLINOJAHEHHK padoTl

Ha BBINOJIHEHHE IK3AMEHAUMOHHON padOTH 110 MAaTEMATHKE naercs 4 uaca
(240 muy). PaboTa cocTOMT M3 ABYX vacTeil u conepxuT 18 3ananui.

Yacre | copepaur 12 3ananuid ¢ kpatkum orserom (B1-B12) 6azosoro
VPOBHA N0 MaTepuany kypca mareMaTHKi. 3ajgadis  vactv 1 CHHTAKITCH
BLINOMHEHHBIMH, €CIH 3K3AMCHYCMbIA AN BCPHBIH O1THCT B BMAC UEAOI0 MMCiia
HIIH KOHCUHOM IECATHUHON [1POOH. =

Yacte 2 comepxur 6 Oonee cnoxublx 3anannit (C1-C6) no martepuany
Kypca mateMmatHk. [IpH 11X BBINOJHEHHH HAZO 3A11HCATH HOMHOE pelUEHHE W
OTBET.

CosetyeM AN IKOHOMWMH BPEMEHM MPONYCKATiL 3aNaHHE, KOTOPOE He
VIAAETCH  BHIMOMHHUTL CPasy, W 1epexoanTs K cieaviouwemy. K Boinonsenuso
HPOITY IEHHBIX 3aJAHHA MOKHO BEPHYTHCH, €CIIH Y BAC OCTAHETCH BPEMH.

Kenaem ycnexa!

/i .

FIpctninmg 2pge it TOCYAN | BCHHGRT 3 3aMen - 0] ] Marenanmrs, |1 enace Hapswanr N 390)

B Yacin |
L Omesemaor na sadanus B1-BI12 doancio Ooims wetoe qucio Wik KORCYndan decamusnas |
| Opodu. Omeem ciredyem sanucams ¢ Duank omeenios Ne | cnpaea om 1oMepa astnoiniemoro ‘
| HAOAHUA, ROYUNAR C RCPEOU KAEMOYKE. Kancoyio qudipy. SHAK MEHYC 14 3ARAMPIO RULLME &
1‘ OMOCALHON KACMOYKE 6 COOMEBENICIMEUN ¢ npudedenipimu 6 Oaanke ofpaswasu. Eounuini
| WIMEPERITE NUCANTh HE HY HCHO. |

r ~ e s

1Bl J'Ha kapre, macmrad kotopoi 1:600000, paccroauue mexay XapbkoBom H
Haomom passo 18 oM. Hailamre 5710 paccTosHMe B KMIOMETPax Ha
MecTHoCTH?

[ |

| B2 [Ha rpadmke nokazawo M3MeHeHHC TEMNEpaTyphl BOIAVXA B TCuCHHE
TpeX CYTOK. Haumnas co  sropuuka, 0:00. Onpenemitre, 10 kakoii
HaUbOLLIER TEMDIEPATYPh 1TPOrPENCcs BO3AYX B Cpey.

L' S L ., |

13

2

'Y S i
v

6
Q

o

006106 1700 16100 000 £:00 1200 14100 00 600 1Z00TE 0 ¢
E B3 | Haiiaure KOpeHL YpaBHeHus: 5°°* =125
| E?éimj B tpeyrosibiuke ABC yron  pasex 90", 4C=3 cmM, cos 4 = 0.6 . Haitmure BC.

]_B_S_] Knueur X0ueT apeH0BaThH aptomoOMaL  Ha CYTKH JU1A  [OC3JKH
nporaxenHocteio 500 kM. B tabamue npuseeHsl XapakTepUCTHKH Tpex
apToMoOMneld ¥ CTOMMOCTb MX apediel. [ToMMMO apenabl kineHT oba3an
OMIATHTL TOIUIMBO JUIA aBTOMOOMAS Ha Bl mnoe3iky. Kakyio cymmy B
pybnsx zamnatut kavend 3a apenay M TOIUIMBO, €C/M BhIDEpET cambliii
AeweBb BapHanT?

Llena nusenshoro tonnausa — 19 pyGneit 3a nurp, Gensuna — 22 pybna 3a
nuTp, rasa — 14 pybuedi 3a smTp.

AsToMoOHIL Tonnuso | Pacxon Tonnuea | Aperauas rmam]
o | (1. nal00 kM)  (pyG. %a | cyTku)
| A - Jlusessiioe 7L 3700
' b ‘ ~ bensun ' [ 1200 |
B C Tas 4 | 32000 |

- - — ! K o



MOl emitad TOCYAAY o wa w 3aren - JO11 Matemataea, 11 knact Hapwa) N 190]

B6  Haire maouain MerupexyvioibinRa, w300pamesiero  ma KIeTaton
oymare ¢ pasMepoM knetkn | oem = [ oenm (oM. pucynok). Orser Jaitre B
KBAJPATHRIN CHHTHMETPRX.

[ l§7 ], Haiauwre 3Ha4eHue BLIPAKEHUA:
1
logs 600+logg ¥
'185?_] Ha pucynke usoOpamen rpaduk yHKUHM v=/(x) M KacaTelbHad K HEMY B

To4Ke ¢ abcuuecoit Xo. Haftaure 3navenue
npou3BoaHoil GyHKkummK f{x) B TOUKE X

BQT [TpaMoyronbHelil  napamienenunen  ONMCaH OKOJO UWIHHAPA, Ppajnyc
OCHOBaHHA H BLICOTA, KOTOPOTO pasiibl 1. HaimTte 00bem napauienenunea.

fB@ MOTOUMKITHCT, €IyUHiA 110 Topojly €O CKOPOCTBI vy~ 6 Kam/y, Bble3KaeT
H3 HEro, M cpasy nocjie Bble3la HayWHAET PA3rOHATHCA ¢ MOCTOAHHBIM
yckopenvem  a - [0 wm/y’ PaccrosHme OT MOTOUMKAMCTA [0 ropoja

u!2 ;
OMPENENAETCH BLIPANKEHHEM 5.—4-0;+._2_, Haiiaute nanbonsiuee epems, B

TEYCHHH  KOTOPOro  MOTOUMKAMCT — OyleT  HaxoauTncs B 30HE
(QYHKUHOHHPOBAHHMS COTOBOI CBA3M. CCNM ONCPATOP FAPaHTHPYET MOKPLITHE
Ha paccTosiiK He pasee, uem 140 km ot ropoja.

,[ BI l_:l Vkaxure vaubosibuice naticHise §yHKunm

. b 4 [27 n ]
y=0sin(x+ -),ccnu xg - —
) 376

FIRpOOHmsr vt FOCYASPC TBEHHE Woaamen 2011 Matemariara, 11 ks Bapuanr NO 3G90}

BI12 M3 rpex 1pyD. 0TKPLITHIX  OIHOBPEMEHNG, DACCCH HANOIHRCTCR 1 3 1 15
muH. Onna nepsas pyda sanomiger daccedn B 2,6 pasa onicipee, tiem
Bropag TpyOd, # Ta HAHOJHACT DacCeiin Ha 3 4 MELICHICE, YeM TPeha. 3
CKONLKO 4acoB Hanoauser daccein tperbs Tpyda’?

i He saiyonme nepenecnu 6ce omeemsl ¢ o.1ane omeemos No |.

N _ Maew2 -
| Aan sanucu pewenui u omeemos na zadanus Cl-C6 ucnoavsyame oaank omeemos Ne 2.
| Samuume cHANAIA HOMEDP BMROANAEMO20 JUOGHMA, A IAMEM NOAHOE 000CHOBAHIDE |
Lpewmenue u omeem.

i(t_ | Peunte ypashenne

log 625-81x') =24 ——— —
log,(25-9x7)

[C2 B deThipexyrofnHuke 401D andHa C'l”()p()-l‘lbl AB-12, cunye yrna BAC
pasen 0,32, cunyc yrna 50 pasen 0,48. Cymma yrios BAD u BCT) papua
180°. Haiinure annny croponst BC.

[ C3 | PelunTe HepaBeHcTBo

(cxet)'=xa)' < (t!“:‘s’f“ﬁr

C4 | B nupamuae FABC rpann ABF w ABC neptienankyispusl, FB:FA4 = 8.5,
Tanrenc yrana mexity npamoit BC u nnockocrsio ABF pasen 5. Touka A
sbiOpana va pebpe BC Tak, uto BM:MC = 3:5. Touka [ A€KHT Ha npamoi A
W pasHoyianeHa ot Touek A wu B. Llentp cdepbl, onMcaHHoi okono
nupamuan FABC, nexur na pebpe AB, nnoutans y1oii cdepst pasna 256 7.
Haiiaure oObem nupamuant ABMT.

((757} Haiiante Bee 3HAUEHHS NAPAMETPA p, NPH KAAJIOM 13 KOTOPBIX YPABHCHHC
J4—3,x=x+?.p(2— p)MMECT POBHO P KOPHEH.

[C6 | Haitnute Bce (OOKMTENBHBIC 3HAYCHWA @, UPH KDKIOM M3 KOTOPHIX
HAMMeHbIuee M3 JBYX umcen b=a'(l-5a’) | v c=a"(Sa-a™')-1 Gonvine
-7.



TIpOBHbII eAMHBIA MOCYAAPCTBEHHbIA JK3ameH — 2011 Matemaruika, 11 knacc Bapwant N2 3902

[IpoGubtii equubIii rocyaapeTBeHHblH dk3amed no MATEMATHKE

Bapuant Ne 3902

HHCTPYKUHA N0 BbINOJIHEHHI0 paboTsl

Ha peimonHeHHe 3K3aMeHaluHOHHOW padoTel 110 MaTeMaTHke jgaercd 4 yaca
(240 muu). Pabota cocTOMT M3 ABYX 4actel u coaepxut 18 3amaHuii.

Yacts | conepaur 12 3anammii ¢ kpatkum oteetom (BI1-B12) 6azosoro
YPOBHSL 1O MaTepuany Kypca MaTeMaTHKd. 3ajaHus 4acTi | CUMTAITCH
BBINOJHCHHBIMH, CCITH 3K3aMEHyCMb[ﬂ Jan BCpr[H OTBCT B BHE LEIOI0 4HHCIHa
WIIH KOHEYHOH AecaTHHHOMH Apobu.

Yacte 2 coaepikut 6 Gonee cnoxubIX 3ananmii (C1-C6) no marepuany
Kypca MaTemaruku. [Ipy HMX BHIMOJHEHMH HA0 3aMMCATH MOJIHOE pelieHHe W
OTEReT.

CoBeryeM mis 3KOHOMHH BpeMeHH TpONyCcKaTh 3ajJaHue, KOTOpoe He
YIAETCS BBIMIONHHTE Cpa3dy, M TEPEXOJMTh K cneaytouemy. K BBINONHEHHIO
[PONYWEHHBIX 3alaHH MOXKHO BEPHYTHCS, €CITH Y BAC OCTAHETCA BpeMA.

AKenaem ycnexa!

NpobHeif efvHsliA rocyaapcTBeHHBId Ik3amed — 2011 Mavematuka, 11 knacc BapwaHt N2 3902
s L
Omeemom na sadanun B1-B12 0oaxmcno bsums 4enoe 9ucio uau Koneunas decamuunan opovs. Omeem
caedyem lanucame & Grank omeemos Ne | cnpaea om pa & MO20 3ad , HEYURAR ¢ nepeod
Kremousu. Kawcdywo yadpy, 3HUK MUHYC 4 3ansmyno nuuaime ¢ omoeasHotl KIEmouKke & COOMEEMcmeni ¢
| npusedennumu & 6ranxe obpasyamu. Eo) uImey i He HYHCHD.

Xo3siika BAPHT BHIIHEBOE BAPCHLE, MPHYEM HA 3 CTAKAHA BHIIHM KiAneT 2
CTAaKaHa CaXapHoro necka. CKOJNBKO CAaxapHOro Mecka HyKHO MONOKHTE Ha
12 crakanoB BULIHK?

Ha rpaduxe nokazaHo KONM4ECTBO AeTaned, M3rOTOBNEHHBIX HA CTAHKE,
B nepuoa ¢ 12 mo 24 centsOpa. Onpenenure, CKONBKO pa3 Ha CTAHKE
H3roToBIII0Ck OT 140 1o 180 neranei B neHb.
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Haiisinre KOpeHb ypaBHEHH: 23%_16.

[-B_it B 1peyronsuuke ABC yron C pasen 90°, AC=4 cm, sin B= 0,8 . Haitaure BC.

B5 | Knuent xouer apeuposart aBTOMOOMIL HA CYTKH JANs  TOE3AKH
npotskenHocTeo 800 kM. B Tabnnue npuseseHbl XapakrepuCTHKH Tpex
aBroMoOmiel W CTOMMOCTE MX apexipl. lloMHMO apeHisl KineHT o0s3aH
OIUIATHTL TOIUIMBO MU aBTOMOOHMNA Ha Bcio moe3aky. Kakywo cymwmy B
pybnaxX 3anjaTHT KIMEHT 3a apeHJy M TOIMIHBO, eclu Boibeper cambiii
noporoi papuant?

Llena amsenshoro tomnmmsa — 19 py6neit 3a nutp, 6ensuna — 22 pybnda 3a
nuTp, rasa — 14 py6aeit 3a autTp.

ABTOMOOHIb Tonnuso | Pacxon tonnuea | ApenaHas nnara
- ) | (n.Ha 100 km) | (py6. 3a 1 cyTkn)
_ A | JTwemwoe | 7 .| .. 3500 |
[ b benzun 10 3300
B A I a8 1 ARe




NpobHbiA BAMHLIA NOCYAAPCTBEHHLIA IK3ameH — 2011 MaTemamika, 11 knacc Bapuant N2 3902

Haiiaure nuiomans TpeyrojbHUKa, W300PKEHHOro Ha KieTHaToi Gymare ¢
pazmepoM kietku | eM * | oM (cM. pucyHok). OTBeT laiTe B KBaJPaTHBIX
CaHTHMETpax.

—

- ™
B7 | Haiinure 3naueHue Bolpakerms log, 369 - log, 123

B8 lHa pucyHke u3o0paxeH rpaduk QyHKuUMM y=f{X) M KacaTejbHas K HEMY B
Touke ¢ abcumccoil Xo. Halinure 3HaueHue
MPOU3BOJHOM PYHKLMH f{X) B TOUKE Xg.
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B npsmoyronsHblit napamienenunen Boucan map paauyca 1. Haiigure
obbeM napannenenunena.

IB]O - Kamens OpoweH BeprHkansHO BeepX. [Toka kameHp He ymnaj, BBICOTA, HA
KOTOpOi OH Haxonuncs, onuceiBaetca Gopmynoi hit)= - 47+221, rne h -
BBICOTAa B METpax, { — BpeMs B CeKyHJax, Mpoiulejiiee co BpemMeHu Gpocka.
CKOJIBKO CeKyHI KAMEHb HaXOIWICA Ha BbicoTe He Menee 10 meTpos?

IkBl_l_] Ykaxure Haubonbiee 3HaueHHe QyHKUHH
T Tx 3m
=4cos(x+~), €ClIH x€| —;——
y=tcosta %), comn xe 2% |
B12 | B TeueHHe roja 3aBoj JIBAX/BI YBENTHYHBAI BRITYCK MPOIYKIUHH HA OJTHO H
TO Xke yucno npouentor. Hafinure 310 YMcno, ecnn H3BECTHO, 4TO B AHBApe
3aBOJl eXeMecsyHo Beimyckan 600 u3enwi, a B rexabpe Toro #xe roga — 726
M3JIETTHH.

]

He 3adydsme nepenecmu éce omeentst 6 dnanx omeemog Ne I.

MpobHbif eaWHBIR rOCYAAPCTBEHHEIH K3ameH — 2011 Maremammka, 11 knacc Bapuant N@ 3902

_ Yacre 2 ) ) )
JMna sanucu pewenuii u omeemoé Ha 3adanun CI-C6 ucnoap3yiome 6aank
1 omeemog Ne 2. 3anumume cHAYARA HOMEDP EbINOIHACMOZ0 3A0AHUA, & 3AMEM

| nornoe 060(.‘"08_!1!“!0(_.’_}?6!“8"“8 u omeem.

Peuure ypaBhHenue

i —-+4log,s 5

log, »(4 or o log,(2—x")

K okpyxHocTH nposenu ape kKacatenseie MA u MB (A n B— Touku
kacauud). Hadigure yiMHy xopasl AB, ecnu paadyc okpykHocTH paged 20, a
paccrosHue 0T ToukH M a0 xopast AB pasHo 9.

| C3 | Pemmre HEpaBeHCTBO

[+ -G+ 6)') < ( Ix* 105

&'+ Tx +6)

C4 IOCHOB&HHCM nupamugsl FABC senaercs TpeyroibHUk ABC, B KOTOpom
AB=5, BC=12 u 2£ABC=90°. PeGpo AF nepnennuxkynapio ABC u pasxo

214 . Toukm L W M pacnonoxensi Ha pebpax FC u FB. llpn 31om

2
Eé:ﬂ'— FM -MB:Q— , lpuueM Touka M pacnonoxkeHa Omwke Kk B, yem
FL FC 9 ;
K F. Haitnmure o6bem nupamuns AMLC.
[ Gy I [Tycth A — MHOXKECTBO TeX 3HAYEHHH rapaMeTpa a, Ui KOTOPBIX BBITNIOJIHEHO
YCHOBHE x +x) <27, re X; M X; — JEHCTBUTENbHbIE, Pa3IMUHbIE KOPHH

ypaBuenus x —ax+3-a=0. Haiinume MHOKECTBO 3HA4eHWil, KOTOpOE NpH
ITHX YCIOBHAX PUHHMAET BESHYMHA X, +X; .

Haﬂmme BCE TMOJIOKHTE/IbHBIE 3HAYEHHS @, NPH KOHIOM M3 KOTOPBIX
HauMeHblIee M3 JBYX uucen b=a'(l-527)-1 H c=a’(Sa-a')-1 Gonbiue
=7,



OTBeThI

Bapuant No 3901 Bapuant No 3902
Yacts 1

B1 108 8

B2 15 6

B3 -1 -1

B4 4 3

B5 4180 5060

B6 12,5 10,5

B7 2 1

BS 0,25 - 0,25

B9 4 8
B10 2 4,5
B11 3 2
B12 15 10

Yacts 2
Ci 52 2
6 3

C2 8 24

C3 | (coo-3-3v2}-3,|-3+3v2:4)(4+00) | (~o01-6),(- 6:5-5v25,[5+5v2;+e0)
C4 64 2014

3

C5 1 (2,9]L(18;+00)
“ (%;ﬁju(@m) (%;ﬁju(ﬁm)




Pemenue u kpurepun orieHKH BelnonHeHus 3aganuii C1-C6

C1
Bapuant Ne 3901

1
log ;(25-9%%)

_81x4) =
Iogzs_9X2(625 81x4) =2+

Pemenue: npumenseM paBHOCUIIBHBIE TPEOOPA30BAHNUS

og_ ,(625-81x4) =2+ L
25-9x log;(25—-9x°)
1
I 25-9x2)+1 25+9x2)=2 '
0925—9x2( ) 0925—9x2( +9X%) +|Og3(25—9x2)

log,(25+9x%x2)—log,(25—-9x2) -1
log,(25—-9x%2)

{Iog 5(25+9x2) —log,(25—9x2) —1=0,
log ,(25—-9x%2) = 0;

{25+9x2 —3(25—9x2),

=0’

25—-9x2 #1;
2 _25

18
X2 ié,

9
x2 — 29

18
(o 52 52

6 6
OTtBer: _ﬂﬂ

6 6

IIprmeuanue: BTOpast CUCTEMa B PELICHUU HE COJIEPKUT B SIBHOM BHJIE YCIIOBHS: 25-9x2>0 T.K
3TO HEPABEHCTBO INIPU BBIIIOJHEHWU PAaBEHCTBA: 254+9x2 :3(25_9)(2) BBITIOJIHSIETCSA

aBTOMATUYECKH.

Bapuant Ne 3902

C1 Pemnre ypaBHEHHE

log ,(4—x%) :12+4Iog o5 D
= logs(2-x2)

Pemenue: npumeHsieM paBHOCHIIbHbIE TPEOOPA30BAHUS

1

= +4log._5
logs (2-x7) ®

log L2 (4—x*)=



1 1

lo 2—x2?)+lo 2+X)=— -~ +4.7;
9, 2@ 0D, H@r)= e
Iogs(2+x2)—I095(2—x2)—1_0_

log, (2—x?) N

log (2+x2)—log (2—x?)—-1=0,
log. (2—x2) = 0;
2+ X2 =5(2—x2),
2—X? #1,

N

UX=-—"":

=S
w

OTBer: 2.2

INERG

[Ipumeuanue: BTopas CHCTEMa B PEIICHUN HE COACPIKUT B IBHOM BHJE YCIOBUS: 2—X2 >0 T.K
9TO HEPABEHCTBO IIPH BHIMIOJIHCHUN PABEHCTBA: 2+ X2 = 52— x2) BBITIOJTHSAETCA ABTOMATUYECKH.

Kpurepuu onenku Boinonnenus 3aganus Cl banmnel
OO60CHOBaHHO MOJIYY€H NPABUIILHBIM OTBET 2
[TomrydeH OoTBET, OTIWYHBIA OT MPABUJIBHOTO BCJEICTBHE BBIUMCIUTENbHON ommbku | 1
WM OITHCKU

0

Bce cnydam pemeHns, HE COOTBETCTBYIOLIME YKA3aHHBIM BBIIIE KPUTEPUIM

BBICTABJIECHUS OLIEHOK B 1 1 2 Oaia.




C2

Bapuant Ne 3901

B uersipexyronsauke ABCD nnuna ctoponst AB=12, cunyc yrna BAC pasen 0,32, cunyc yria
ABD pagen 0,48. Cymma yrioB BAD u BCD paBna 180°. Haiigure nnuny ctoponsl BC.

Pewenue:

Tak kak cyMMa NPOTHUBOMOJIOKHBIX YIJIOB OJMHAKOBAa M paBHA 180°, o YETHIPEXYTOJIbHUK
ABCD MoHO BIHcaTh B OKPY>KHOCTB paauyca R.

[Ipumensiss TeopeMy CHHYCOB /Ji Pa3HBIX TPEYrOJbHUKOB, BIHCAHHBIX B OJIHY U Ty XKe

OKPYKHOCTB, ITIOJIYYHIM: AB = BC =2R, orxkyma BC _12:032 =8
by O N ZADB ~ sinzBAC < O 0,48

OTtBer: 8.

Bapuant Ne 3902

K okpyxHocTu mpoBenu aBe kacareiabHbie MA u MB (A u B — Touku kacanus). Haliqure niuny
xopasl AB, eciiu paguyc okpyxHocTu paBeH 20, a pacctosiHue oT Touku M 110 xopasl AB paBHO
9.
M
A ‘

B

Pewenue:

Otpe3kn KacaTenbHBIX, IPOBEJICHHBIX K OKPYKHOCTH U3 TO4kd M, paBHbl: AM=MB; oTpe3ku
AO u OB pasubl (paguycsl), OM — ob6mias cropoHa, 3HauuT, TpeyroibHukn AOM u BOM
paBHbl. OHHM elle M NPSMOYIOJbHBIE IO CBOWCTBY KacaTe€JIbHOM M paanyca OKPYKHOCTH.
Tpeyronbauku AMC u BMC ananormuno pasubel, MC — meauana tpeyroiabHuka AMC,
cnenoBarensHo, MC L AB (1.e. MC — paccrosinue ot Touku M 10 xopasl AB).

Paccmorpum monoOubie TpeyroabHukn AOM u ACM - nogoOHBl MO JBYM YyIjlam:

ZACM = ZOFAM =90° ZAMO - obuiuii; u3 nono6us cieyer: AM _ AC _ MC
MO AO AM

, OTCIOa

AM? =MO-MC(*).

[Ipumem otpezok OC=x, Torna MO=9+x; AM2=(9+x)2—400 (u3 TpeyronsHuka AOM).

13 (*) momyunM ypasHenue: (9+x)°—400 = 9(9+x). Otkyna x1=16, x, — HE YIOBICTBOPSET
YCIIOBHIO 331a4H.

AC =+/400 - x* =12. U3 tpeyronsauka AOC Haiinem AB=24.

OTtBer: 24
Kpurepuu onienku BoinonHeHus 3aganust C2 banmnel
O60CHOBaHHO MOJIyY€H NPAaBUIBHBIA OTBET 2

Cnoco0 HaxXOXIACHUA UCKOMOI'0 PACCTOSHHA BCPHO, HO IOJYUCH HCBCpHBIﬁ oTBeT | 1
HJIN pCHICHUC HE 3aKOHYCHO

Pemienne ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNUCIICHHBIX BBIIIC 0




C3

BapuanT Ne 3901

Pemiare EepareneTBo

2
&
([—x+ D o=+ ‘1)2 < JH—ILI

{x2—51+ 4)
Pemenne:
[IpeobpazyeM BEpAaBEHCTED:
x4 6x| -9 x#1
7 20, & x=4,
(12—5x+4) 1
|x +6x| >9.
Pemmw separereree |x2 + ﬁx| =9
[ e 050 ¥2-3-32,
+6x-92=
* Tl x€-34342
X +0xr+9 =0 x= -1
Oeramoce EcenmaaTs Toaxs 1 = 4.
Orser (- w; —3-32], -3, [-3+3v2; 4). (4, + w).
Bapuant Ne 3902
Pemmre sepasercTso
2 x® - 10x
[{x+1)‘1-(x—ﬁ;|‘1} ﬁ,—|;r-
[.1" + 75+ 6\j
Pemeranei
[Tpechpazyem BepaseHCcTED!
X% —10x[- 25 x =6,
— T 20 x2-l
|I_x¢+_."x+6} 1 1_2_-1‘}_‘_| =15
Pempy mepapereTs0 |:J:2 - lﬂx| =23
, { X5 +3547,
o10x-2520, |
3 X553 — 2y 2
10 +3520; {FS

Oerazock BEETOYETE TO9RE —5 B — 1.
OtpeTi (— o; —6). (-6:5-3v2 1 5, [5+5+2; +=).



Kpurepun orienku BoinonHenus 3aganus C3 bambt

OO60CHOBaHHO IOJIYY€H IPABUIIBHBIM OTBET 3

O00CHOBaHHO IIOJIy4Y€H OTBET, OTJII/I‘IaIOIHI/IfICH OT BEPHOI'0 TOJBKO KOHCYHBIM 2
YHUCJIOM TOYCK

[TomyueHHBI OTBET HEBEPEH, HO PELIEHHE COJCPKUT MEepexo]l OT HcxoaHoro | 1
HEPaBEHCTBA K BEPHBIM PAllMOHAIBHBIM HEPABEHCTBAM

Pemrenne ne COOTBCTCTBYCT HU OJTHOMY M3 KPUTCPUECB, NICPCUUCIICHHBIX BBIIIC 0




C4

BapuanT Ne 3091

B nmupamune FABC rpanu ABF u ABC nepnennukynsphsl, FB:FA = 8:5. Tanrenc yrina mexny
npsimoit BC u mmockocteio ABF pasen 5. Touka M BeiOpana Ha pedpe BC Tak, uto BM:MC =
3:5. Touka T nexxut Ha npsamoii AF u paBHoynanena ot Touek M u B. Llentp cdepsbl, onrcanHoi
okono mupamuasl FABC, nexut Ha pedpe AB, miomans 3Toit cdepsl paBHa 256 . Haiinure
0o0pem nupamuasl ABMT.

Pemenue:

1) Ilycrts R — pamuyc chepsl, onucanHoi okosno mupamuabl FABC. Torna u3 ycnoBus
nmeeMm 47R% = 2567 . Orciona R= 8. myctb O — neHtp 31oit cdepsl, Torqa OA = OB =
OC = OF =R =8, a Tak kak O nexur Ha pedpe AB, To O — cepenuna orpezka AB u
tpeyronsHuku ABC n ABF — npsimoyronbsHbIe ¢ 0011eii runoTeny3oi AB.

2) Tlo ycnoeuto TeAF u TB = TM. Onyctum u3 touku T B mmockoctu ABF
neprnenaukynsap TH na mpsmyro AB. Tak kak ABF L ABC, To TH L ABC, u,
cienoBarenbHO, oTpe3ku HM n HB — npoexiuu paBHbix HakimoHHbIX TM u TB. 3nauur,
HM = MB u noatomy tpeyronsuuk BHM — paBHoOenpenHbIl, a ero Beicota HP
SIBIISICTCSI MeIHaHoM, To ecTh MP=PB.

3) ITnockoctu ABF u ABC neprieHIuKyIsipHbI, MOATOMY Tpoekiuei npsmoit BC Ha
mwiockocth ABF siBnsiercs npssmas AB. Otcroga yron meny npsimoit BC u mitockocTbio
ABF pasen yriy B tpeyronsauka ABC, u no ycnosuto tgB=5. 3nauur,

cosB:i,sinB:i.

V26 J26

16 . 80
4) Tak xak AB=2R =16, 70 BC=ABCcosB=—, AC=ABsinB=——.
) 26 V26

Tak kak TH L ABC, o TH — BeicoTa mupamuast ABMT. O6bem V 3T0it mupamuapl HaiieMm
1
no ¢popmyne V = 3 (TH -S,5), Toe Same — miomaaps Tpeyroasauka AMB. Otpezok AC —

BbIcoTa TpeyroyibHuka AMB. Otpe3ok AC — BbicoTa TpeyronbHuka AMB, nostomy
SAMB:O,SACXMB.

Tax kaxk BM:MC=3:5, o BM:BC=3:8. nostomy BM = 38C = & .

8 26
120
Orcrona S,y = a3 Tax xax BM:BC=3:8 u MP=PB, T0 Mmoxem Hanucate BP=PM=3a,

MC=10a. Otcrona E =13—a =E.Ta1< xax HP | |AC, TO ﬂ =E =E U OTCIOZa
BC 16a 16 AB BC 16

=13-AB _13

16

AH




B npsamoyronbHoM TpeyronpHuke AFB  oTHomeHue ?:tgA:% ITosTomy wu3

npsimoyrosibHoro Tpeyronbauka ATH naxogum TH = AH -t = % .
OxoHuaTenpHo, V = 1 . 10—4 . % = 64.
3 5 13
Otser:64
Bapuant Ne 3092

OcnoBanuem mnmpamuasl FABC sBnsercs tpeyronbHuKk ABC, B xotopom AB=5, BC=12 u

Z ABC=90°. Pe6po AF nepnenaukynsipao ABC v paBHo 2-/14 . Touku L u M pacronosxens! Ha
2
CL FL FB
- FM

pedpax FC u FB. Ilpu ostoM ——=——, -MB=-———, npuuem Touka M pacnonoxena
FL FC 9

ommke Kk B, uem k F. Haiinute 06bem nmupamuasr AMLC.

Pemenue:

CL FL
B xadecTBe MIOCKOCTH OCHOBAHUS MBI PaCCMOTPUM ILNIIOCKOCTDH ACF. U3 YCJIOBUA E = E

CL 3-+5
CIIeAyeT, 4T0 —— = ——— .

FC 2
310 TOT camblif KO3()(HUIMEHT, KOTOPHIH MMOKa3bIBACT, KAKyIO YacCTh OT IUIOMIAAHN TPEYTroJIbHIKA
ACF 3anmmaet momians ocHoBanust ACL. CrieroBaTenbHO, IO b OCHOBAHHUS paBHA

13v14(3-+/5)
2

Haiinem nuny neprieHuKyspa, OonylmeHHoro u3 BepuinHbl M Ha miockocTh ocHoBanus ACF.
PaccmoTpuMm B KauecTBe BTOpOil 6a30Boii miockocTu Imiiockocts ABF, B koTopoil mposenem
neprnenaukynsap MM; Ha cropony AB. Otpe3ok MM napannenen AF 1 MI0CKOCTH OCHOBAHUS.
CrnenoBarenbHO, TOUKa My ynaneHa OT IUIOCKOCTH OCHOBAHMS Ha TAKOE XKE PacCTOSHME, YTO U
FB? 5(3++/5)

HaxoauM, yto AM, = T .
B kadecTBe TpeTbell INIOCKOCTH PAacCMOTPUM IIOCKOCTh ABC M B 3TOH IUIOCKOCTH HalJeM
JUJIMHY neprneHaukynspa MiM,, onymenHoro w3 Mi; Ha AC. DTO W €CThb HMCKOMas BBICOTa

touka M. U3 ycnosus FM -MB =

nupamusl AMLC. Jlerko nocuurats, uto MM, = w :

1 13J14(3-+/5) 10(3++5) 20414
Urak, V =—- . = .

3 2 13 3

2014

OrTBerT:

3
Kpurepuu onienku BoinonHenus 3aganus C4 bannel

[IpuBenena BepHas MOCIEAOBAaTEIbHOCTh BCEX IIAroB pELICHUS U IOJIydeH | 3
IIPaBUJIbHBIN OTBET

OO06oCcHOBaHBI KIIIOYEBBIE MOMEHTHI pelieHus. JlomycTHMbI OJHA ONHUCKAa WIW/H | 2
Herpy0Oas omuOKa B BBIYMCICHUSAX, HE BIMSIOAS HAa IPAaBUIBHOCTh X0/1a PEILICHHUS.
B pe3ynbprare BO3MOXKEH HEBEPHBIN OTBET




Xon pelieHus] TPaBUIbHBIA, HO PEIICHHE HE 3aBeplieHO0. BrramcieHbl HekoTopbie | 1
YHUCJIOBbIE XapaKTEPUCTUKU MUpaMUIbl. JlOMyCTUMBI ONMCKM WIHW/UW OIIMOKH B
BBIUHCIICHUSIX

PemieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEYUCIICHHBIX BBIILIE 0

Cs

BapuanT Ne 3091

2008 ctp 101

Halinute Bce 3HaueHuss mapaMerpa p, NOpU KKIOM U3  KOTOPBIX  ypaBHEHHE

\J4—=3x = x+2p(2— p) uMeeT POBHO P KOPHEH.

Pewenne:

[Tocre Bo3BeAcHMSI B KBajJpaT ypaBHEHHWE CBOJUTCS K KBagpatHomy. Iloatomy pe {0;1;2}.
Ocraercst nepedpats 3Tu Tpu ciydast. Ecnu p=0 wnu p=2, To noiryyaem ypaBHEHHE

V4-3x=X; 4-3x=x* X’ +3x—4=0; X, =1, X,=—4.

Kopenb x = —4 mnocropoHHmii, T.K. X=+/4-3X>0. Koperp x=1 nerko mpoBepsTcs
OJACTaHOBKOI.

Urak, ecmu p=0, T0 ypaBHeHune +/4—3x =x+2p(2— p) umeer 1=p+1 KopeHsb, a eciau p=2, TO
ypaBHeHHE ~/4—3x =x+2p(2— p) umeer 1=p—1 KopeHb. 3HAYUT TaKUE p HE YIOBJICTBOPSIOT

YCJIOBHUIO 33/1a4H.
Ecnu p=1, To monydaem ypaBHEHUE

VA-3X=X+2; 4-3x=X*+4x+4; X’ +7x=0; x, =0, X, =—7.
Kopens x= —7 mocroponHwmid, T.Kk. X+2=+/4—3X >0. Kopenb x=0 npoBepsieTcs MoICTAHOBKOIA.
B stom ciy4yae ypaBHenue +/4—3x = x+2p(2— p) umeer /=p KOpHEN.

OtBet: 1

Bapuant Ne 3092
[Tycth A — MHOXECTBO TeX 3HAUEHHUI MapaMmerpa a, JUIsl KOTOPBIX BBIINOJHEHO YCJIOBHE

. 2
x+x5 <27, The X1 U X — NelCTBUTENbHBIE, Pa3THuHble KOPHH ypaBHEHHS x —ax+3-a=0.

Haiiute MHOKECTBO 3HAaY€HMI1, KOTOPOE MPH ITHX YCIOBHAX IPUHUMAET BEJMYHHA X[ + X .

Pemenue.
Haiinem Te 3HadueHus1 mapameTpa a, 11l KOTOPBIX BBIMOJHEHBI YCIOBHUS 3a1a4H.

JIMCKpUMHMHAHT KBAapaTHOI'O TPEXWICHA ITOJIOKUTENIEH. Torna HepaBeHCTBO a’+4a-12>0
a< -6,
a>?2

3aMeTI/IM, 4TO TCICPb MOKHO IPUMCHUTDL TCOPEMY Buera u, CJI€10BaTCIIbHO,
X +X,=a, X-X,=3-a.

Ja€T HaM IIEPBOC YCIIOBUC |:

Tak Kak X + X5 = (X +X,)° —=3XX, - (X +X,), To ycnoBue X, + X5 < 27 3anuiercs B BIe
HepaBeHcTBa a° +3a° —9a—27 <0, peleHneM KOTOPOTro SBISETCS MHOKECTBO (—00;3] . B urore
napameTp a PUHUMAeT 3HaueHue Ha MHOXKecTBe A= (—o0;—6) LU (2;3].

PaccMOTpHM Tereph BEMHUHHY X. + X5 = (X, +X,)> —2X X, =a’> +2a—6, rae a €A,

KBanparnunas GpyHkuus a° +2a—6 Ha MHOKecTBe A=(—0,—6)((2;3] npuHIMaeT 3HAUYCHUS
(2;9]u(18;+x)



Otsert: (2;9]U(18;+0)

Kputepun orienku BoinonHenus 3aganus C5 baer

OO60CHOBaHHO IOJIYY€H IPABUIIBHBIN OTBET 4

[Tomyuen BepHbIii oTBer. PemeHne B menom BepHOE, HO JIMOO MMeEET MpoOens | 3
(HammpuMep, He OMHMCaHbl HEOOXOIMMBbIE CBOMCTBA (DYHKITHH)

[Ipu cocraBieHMM WM PELICHWHA YCIOBHH Ha MapaMeTp JOMYIIEHBI OMIUOKH, B | 2
pe3ynbTaTe KOTOPBIX B OTBETE JHOO MpUOOpETEeHBbl NMOCTOPOHHUE 3HAYEHUSs, JTHO0
4acTh BEPHBIX 3HAYEHUN OTEPsHA

[EEN

XoJ penieHus: NpaBIIbHBIN, HO pelIeHre HE 3aBEPIICHO

PenieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IIEPEUNCIICHHBIX BBIIIIE 0

Cé

Bapuant Ne 3091 u Ne 3902

Haiinure Bce MONOXHTENBHBIC 3HAUCHUS A, NMPH KAXKIOM M3 KOTOPHIX HaWMEHbIIEE U3 ABYX
yuces U Oosnple —7/.

Pewenue:
1) Pemum cHavaja HepaBeHCTBO b > — 7.

a4(1—5a’2)—1> -7 & a4(1—5a’2)> -6 < a*'-5a°+6>0 < (a2 —2Xa2 —3)> (1P=N
oa? e(-w0;2)u(3+0) <a’ e(0;2)U(3+x0) < ac (— oo;—\/g)u(— \/E;o)u(o;\/i)u(\/é;m)
Hrak, a e (0; \/E)u (\/§;+oo).
2) Tenepb penIM HEPaBEHCTBO C > —7.
a‘(sa—at)-1>-7 < a’(fa-a')>—6 < a'-5a2-6<0< (a?-6fa’?+1)<0e
ca’-6<0c al<boalst o El L oae (—oo;—iju(iﬁoo}

6 G

J6 J6
31ech BaKHO, 4TO a > +1>0 st Beex a.
3) 3agaua paBHOCUJIbHA HAXOXJACHUIO BCEX MOJIOKHUTEIbHBIX a, IPU KOTOPBIX BEPHO PAaBEHCTBO
b>-7. 3nauwur, cieayer HailTH Bee 00IIMe TOYKH MPOMEKyTKa (0;1+00) M MHOXKECTB, MTOTyYEHHBIX
Bl)uB2).

1
OtBeT: (% \/Ej ), (\/§ + oo)
Kpurepun onienkn BoinosiHeHus 3aganus Co bannsl
OO60CHOBaHHO IMOJIyY€H NPABUIBHBIN OTBET 4

OO0O0CHOBaHHO MOJIY4YCH OTBCT, OTJIMYAIOIIMNIACI OT BCPHOI'0 TOJIbKO KOHCYHBIM 3
YHUCJIOM TOYCK

OOoCHOBaHBI KJIIOYEBBIE MOMEHTHI pcuiCHus. I[OHYCTI/IMBI OJHa OIIMCKa wm/u | 2
Herpy6a51 omuoOKa B BBIYUCIICHUAX, HC BIIMAIONIAA HA IMPABUJIBHOCTL X04a PCIICHUSA.
B PE3YILTATC BO3SMOXKCH HeBepHBIP'I OTBECT

[EEY

XoJ peleHns MpaBUIbHBIN, HO PEIICHUE HE 3aBEPUIEHO

Pemienne ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNUCIICHHBIX BBIIIC 0




