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WHCTPYKUKMSA NO BbINONHEHHIO paboThl

Ha BhIToAHEHWe HKZAMeHAUMOHHOHN paboThl Mo MaTeMaTHke Aaercsa 4 uaca (240 munyr). Pa-
foTa COCTOUT M3 ABYX 4acTell ¥ cofep:KUT 18 3agaumii.

YacTs 1 copepxur 12 3ananuil ¢ kparkuM orsetoM (B1-B12) GasoBoro YpoBHS IIC MATepHA-
Ny Kypca MaTeMaTHKM. 3afebMs uacTH 1 cumraroTes BEITOJAHeHHBIMH, eclH HSKIaMeHYeMBIH 1ai
BepHEII OTBeT B BHAE IEJIOTO YHCIa HIHM KOHeUHo# fecaTHYHON Apobu.

Yaerd 2 copep:xHT 6 Gosee cNOKHBIX 3aganuil (C1-C6) no MaTepHany Kypca MaTeMAaTHKH,
IIpu ¥X BHINOJHeHWH HANO 3AMHCATH HOJHOE DEIIeHMe H OTBET.

CoBeTyeM AJIsl SKOHOMHH BpeMeHH IDOIYCKATH 3aJAHHE, KOTOPOe He YRA8ETCHA BHIIOJNHHTE
cpasy, H NepeXoJHTh K cleaylomeMy. K BRIOJHeHHI0 DPONYIIEHHLIX 3af8HMH MOYKHO BEeDHYTHCA,
ecnu v Bac ocraHeTcs spemM4.

Henaem ycnexa!

21297 y 5



TPEHUPOBO4YHAR PABOTA 1

Yacte 1

OTteeTom Ha 3apaHuA B1-B12 nonxHo ObiTh LUENOE YUCAD UAN KOHEN-
Haa pecATwdHas Apobb. OTeeT crnesyeT 3anwncate B OnaHk oteeToB Ne 1
Crpaea OT HOMEPA BLINONHASMOrC 3a03HUSA, HAYUHAR C MePROA KNETOHKH.
Kaxaylo uugpy, 3HaK MUHYG M ABCATUUYHYIO 3aMATYIO MAWKTE B OTOENbHOM
KNeTOUYKE B COOTBETGTEMM C NPUBEASHHEMY B Gnanke obpasuamu. EguHnub
U3MEePEHWIA NUCATL HE HYXKHO.

Bl. Ha jeun poscgeHds NONATAETCA LAPHTH GYKET M3 HEUETHOTO YHC/A

B

neeros. Tioabnanbl croAr 30 pybaedt za mTyry. ¥ Baup ects
500 pyGneil. Ha xaxoro HanGoJbloero HeYeTHOrQ SHCNa THOJILOAHOB
OH MOMET KYyuuTh GyKeT Malle Ha fIeHE POMRACHHA?

B2. Ha pucyHxe wugobpasteH rpadur CpegHeCYTOUHOM TeMIEpATYDH B

B2 [ 1

r. Bpecte B mepuon ¢ 6 no 19 mwna 1981 r. Ha ocu aficnuce oTeia-
JILIBAKOTCS UMCIE, HE OCH ODARHAT — TemiepaTypa B rpegycax Ilenns-
CcHA.

Cpenrecyrounas TemmepaTtypa B Bpecte ¢ 6 mo 19 moxa 1981 r,

27,0
25,0 yd
23,0 7
21,0 _— _
19,0 AN L7
17,0 /
15,0
6

7 8 9 10 11 12 13 14 15 16 17 18 19

Onpegemute nmo rpadmky, CKONBKO AHEH M3 YKA3AHHOLO IepHOMa
CpefHAA TeMIepaTypa GLina B pefetax ot 17 °C go 21 °C

B3 [ | 1 B3. Haiiaure Kopers ypaBHeHna log, (x—6) =2,
B4 [::?7jJ B4, B tpeyroncunke ABC yron C papex 90°, yron A papen 60°, AB = 8.
e Haltnure AC.
A
C B



BS5.

B7.

B9.

Tpoe pemaioT, Kak MM oboHzgeTcA AeimneBNe HoeXaTe H2 MoOCKBEI B
Caugr-Ilerepbypr — Ha Noesfe HJIH B aBTOMoOMJIe. BHier Ha moeap
crour 600 pybreii Ha ogHOTO YenoBeKka. ABTOMOGUNL DACXOAYET
10 murpoe GensuHa Ha 100 kp/ioMeTpoB OyTH, PACCTONHME IO LIOCCE
paBio 700 RuAoMeTpaM, & Hena GeRsyHa pasha 19 pyGnam sa JuTp.
Croabxo pybzaeil npuaercd 3anjatTaTh 3a HauGo/ee JelIeBYI0 IIQE3gKY
Ha Tpoux?

Heitaute naomags TpeyroasHuka ABC. Paamep xamgoil KIeTKH
1 em x 1 em. OTBeT AaiiTe B KBa/IPATHLIX CAHTHMETPAX.

1 M|

o log,
HaiiauTe sHaYeHHue BuIpasmenus 10.7 ™

Ha preynke naobpasxer rpaguk dysxmmm y=f(x) u kacarensman g
aToMy rpaduKy, NpoBefleHHAR B Touke ¢ abeuuecoit ~1, Halipure 3ua-
YeHHEe [IPOHSBOAHON bYyHRITHH f(x) B TOUKe X, =-1.

]

¥

v = f(x)

OfBeM laHHOrO TMPABMJILHOTO TeTPA3Apa papeH 128 cm®. HatiauTe o6n-
€M MpaBHABHOrO TeTpasfpa, pebpc KOTOporo B 4 pasa MeHbme pebGpa
AaHHOTO Terpasgpa. OreeT paliTe B o,
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L

i
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B10.

B11.

B12.

3aBHCHMOCTh 00BEMa cmipoca ¢ (Thic, py6.) HA ODPOSYRIWIO IpeAnpH-
ATHA-MOHONIOJHMCTA OT mHeHsl p {Tic. pyG.) Bsagaerca dopmyoi
g = 160 — 10p. Bripyuka IpeApHATHA 32 MecHl) r (B TBIC. pyD.) BREIUHC-
ngercd no dopmyne r(p) = g - p. OnpeaernTe HAMGONBIIYIO IEHY P, TIPH
KoTOpOil MecAYHAA BEIpyuka r (p) cocraBuT He MeHee 280 Tmic. py6. Ot-
BET NPHUBEANTE B Thic, pyb.

Haftnnre mHauGonpimee sHavenue ByHKUEM ¥ —4x —4dtgx+n-—0 ma

OTpesKe [—E; E].
4 4

Cnveman 70% -ii u 60% -# pacTEOPH KHCAOTE ¥ M0GaBMB 2 KI YHCTOH
BoARl, moayuuau 50% -k pacTBop KHcaoTH. Ecnd Ghl BMecTo 2 Kr Bo-
abl gobaewnu 2 kr 90%-ro pacTBOpa TOH e KHCIOTH, TO IIONYYHIH
661 70% - paCTBOp KHCAOTHL. CKROJIBKO KMJIOPpAMMOB T0% -ro pacTso-
Pa MCHOAB30BAH JJIA DONYYEHHHA cMeCH?

Yactb 2

OnaHxk oTeeTOR NE 2, 3anvunte CHaYvana HoMep aviNONHAEMOro 3a0aHuUA, a
3arem nonHoe 0GOCHOBAHHOE PELIEHUE W OTBET.

AnA 3anucn peweHWin U OTBETOE Ha 3ananva C1-C6 ucnonw3ylitTe

C1.

C2.

C3.

C4.

PemuTe YypaEHEHHE (6 cost x -Hcosx - 4) J-43sinx =0.

B kybe A..D; HaligTe TAHreHC Yria Mewpy npamoi AC, M mMIOEKO-
cTeic BCC,.

G
Ay

x+2

Peruure nepasencteo log_,, (36 + 16x — x%) - %logz (x-18Y >2.

B rpeyroawianke ABC npoBefensl BoicoThl BM u CN, O — ueHTp Biu-
caHEHOM oxpy:xuocTH. Hasectho, uro BC = 24, MN = 12, Haitgure
PEEMYC OKPYIKHOCTH, OIMMECAHHON OKONO TpeyroakeEuka BOC.

8



Ch.

C6.

Haittm Bce SHAYEHMS [ADAMETPA ¢, OPM KOTODHIX CHCTEMS
{loga (x+y-1)=x-3,

HMeeT eIHHCTBEHIO0e pellleHHe.
2x 1 y=4

Halinure BCe HATYpAJNbHBEIE YMCNA, NOCHETHAA JecATMIHAA mudpa Ko-
TOPBIX () B KOTODEIE HMEOT POBHO 15 DasfMyHKX HATYDAJNLHEIX BEJIH-
Tenel (BKAIOYAA €IMHHIY H CAMO THCNO).

| c5

| . C6




B1

B2

B3

=

TPEHUPOBOYHAA PABOTA 2

Yactu 1

OteeToM Ha 3apaHmA B1-B12 pomkHO BbiTh LL@N0e YUCNO MK KOHEN-
Haf necATuyHas apoGh. OTeeT cneayeT 3anwucath B Gnank oteeToB Ne
cnpasa OT HOMEpRa BLINOAHAEMOro 3aJaHUR, HAYUMHAA C NMEepBON KNETOUKW.
Kaxkaylo umepy, 3HAK MUHYC 1 ECATUHHYIO 3aNATYIC NMUWWTE B OTOENBHOM
KNETOYKE B COOTBETCTEUN C NpuBeaeHHLIMK B Onavke obpasuamv. Egunuvuel
M3MEePEHMIA MUCATL HE HYXHO.

Bl. BonbHoMy OpollMcad KYpC JEKapCTB&, KOTOpOe HYMKHC DT mo 0,5 T
TPpH pa3a B JeHb B TEUCHHE Tpex Heledb. B opnoli ynaroBre cogmep-
spreda 10 radaerork mo §,9 r. Kaxoro HauMeHbITEr( KOJMUYECTRA YIa-
KOBOK XBATHT HA Bech Kype?

B2. Ha pucyHKe KUDHBIMH TOUKAMH MOKA3AHA CPeXHAH HeJeNLHAS ayIy-
TOpHA MOHCKOBOTO CaiiTa RO Rce MecAnw ¢ Jexkabpa 2008 no oxTabps
2009 roga. Ilo ropascHTANY YKA3LIBAKTCH MECALLI, MO BePTHKAAM —
KOJIHYECTBO 4YelloBeK, IOCeTHBITMX caHT XoTda OBl pas 3a HeJemo
(cpemnee 3a 4 Hefenu mecAna). JIns HATMAAHOCTH KUDHbIE TOYKH HAa
PHACYHXe COeAMHEHB! JuEHeld, Onpefenure N0 PHCYHKY HAMMEHBLIYIO
CPeIHIn HEleALHYI0 Ay UTOPHIO 38 YKASAHHBIH IEPHON,

AN /
2000000 7 /

\
£ \

1900000 \./

\
\
\
\
\ . /
\
\
I\

1800000
/ N
/
1700000 p 0 - 5
mex.08 Dep. AR oM. asr.09 or1.09

9 9 9

14-5x
B3. HaliguTe KOpeHB YDPABHEHHSH (EJ =64.

i0



B Tpeyronpamke ABC yron C pasen 90°, B
cos A = % Heafipure sinB.

A C

Jlns NMaroToRsIeHHA KHIGKHBIX N0JT0K TpeGyerca sakasatk 40 ogunako-
BBIX CTEeKoJN B ofHol ua Tpex dupm. Ilnomaas KAMLOro CTeKJA PABHA
0,15 »°. B rabaume npHBefeHbl OeHbB Ha CTEKJO. H HA pe3Ky CTeKO.
Crosbko pyGaell Hy)RHO 3aMIATHTE 38 cAMbIN BRITOAHBIN aakaz?

PHpMa CToMMOCTE CTERNIA Peska crersaa
{py6. sa 1 &%) {py6. 3a oaHO cTEKNO)

A 100 20

B 90 25

B 170 BecnaaTHo

B7.

HalianTe naomaib TpeyrojibHHxka ABC. PasMep kagoll KIeTEM
1 em x 1 em. Orser faiire B KBAAPATHEIX CAHTHMETDAX.

B

I cm /
/

¢

A

HalignTe 3HaseHHe BRIpEsKeHMA 7 - 5%,

Ha pHcyrre maobpamen rpagme dyHroum y =7 (x) ¥ xacarenbias k

aroMy rpaduiry, npoBeferHHan B Todke ¢ abeuuccoit -1, Haltnure aua-
YyeHHe NpoU3BofHoH QyHEEHN [ (x) B TOUKe X, =-1.

oo 7
|
fz\ -"::’o = -E
N\
\\
AT

11
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B9.

B10.

Bl11.

B12.

O6LeM [aHHOrC NDABHIBHOTO Terpasipa paben 3 cv®. Haitanre o6nem
NpaBHILHONO TeTPadfpa, pefpo KorToporo B 4 pasa foabine pebpa AaH-
Horo Terpasgpa. Oreer gaiite B cm”,

ITpu remneparype O °C peabc mmeer anuHy I, = 25 merpos. Ilpa npo-
EmaAKe nyTeli MexJy peliiscaMy ocTaBuiM sasop B 12 mm. IIpu Bos-
PACTaHME TeMHepaTypel OyleT NPOMCXOJUTH TEIIOBOE pACIDHDEHHe
perkca, W €ro ANMHA GYeT MeHAThed mo sakony I(t°}={(1+a-t°),

roe @ =12-107°(C°)" — woodMbRIMERT TENIORONO PACIIMpERAA, f —
Temnoeparype (B rpagycax ILlenbcusa). IIpH KekoH MHHHEMAJBHOH TeM-
NepATYpe MekAy penbcaMu HcdesHeT sazop? (OTBeT BEIpasuTe B rpa-
ayecax Ienncua.)

Haiignre Hanbonbiree sHavenwe GYHKUME ¥ = In(x +5)° -Bx Ha oT-
peske [‘4. o 0] .

IlonoBuMHy BpeMeHM, 3aTPAYEHHOI'0 HA HOPOTY, ABTOMOGHIb eXan co
ckopocTeio 60 KM/4, a BTOPYIO MOAOBHHY BpEMEHM — CO CKODOCTHIO
46 km/u. HaiiguTe cpefHIO CKOPOCTE ABTOMOOHIIA He IIPOTAKEHHH
BCEro MyTH.

Yacte 2

BnaHk oTeeToR Ne 2. 3anuuumTe CHavyana HoOMep BuIMONHAEMOro 3apaHns, a
3aTem nonHoe 060CHOBAHHOE pelleHre K OTBeT.

Ana 3anuck peiweHyid M oTBeTOB HA 3apaHua C1-C6 ucnonwsyiite

Cl.

Cc2.

log? (cos x) + log,(cos x)

PemuTe ypaBHEHHE 0.

sin x

OcHoBaHMe npaAMol yeThIpexyrodabHod npuszsmet ABCDAB,C\D;, —
HpAMOYTONRHEE ABCD, B roropoM AB =12, AD = J31. Haiigure
KOCHHYC YI'la Mesgy IUIOCKOCTHI0O OCHOBAHHMA NPHEMbI H IIOCKGCTBY),
npoxopAamell depez cepeauHy pedpa AD NepHneHAUKYNAPHO NpAMoi
BD,, ecim¢ paccTofAHME MeRAY NpaAMbuME AC 1 B1D; papHo 5.

Penmure aepaseseTso log {((x + 2)(x + 4)) +log (x +2) « ‘;-log‘ﬁ 7.

3
B rpanenun ABCD uuBeCTHBE GOKOBhie ¢TopoHur AB = 27, CD = 28 n
BepxHee oceoBanme BC = 5, Hamectmo, uto cos /BCD = —%. Hai-

puTe AC.
12



C5. Hadizure Boe 3HAYEHHS MApAMETpPA 4, IPH KOTOPEIX CHCTEMA
|log, Jy+1= (:cz - ﬁx)2 4
2 +y="06x

MMeeT POBHO JiBa PellleHMA.

&

C6. Pemwre ypasuenye 37 + 4" = 5° B HATYPANBHEIX YHCAAX.

207 13




TPEHUPOBO4YHAR PABOTA 3

Yacte 1

OTteetom Ha 3apaHus B1-B12 nonxHo BuiTh LLenOe YMCNo MNK KOHEeY-
Haa pecATWdHas apobb. OTeeT cnegyer 3anucaTte & GnadHk oTeeTOoB No 1
CMnpaBa OT HOMepa BbINONHAEMOrD 3a02HNA, HAYUHAA C NEPBOA KNETOuKH.
Kaxayio yidpy, 3HaK MUHYC U ASCATUHHYIO 3anaTyio NMULWLKWTE B OTAEALHON
KNEeTQYKE B COCTBETCTBMIA C NPUBEAEHHLIMUY B Bnavke obpazuamu. EguHMub
W3MEpEHUIA NMCaTh HE HYXHO.

Bl. enesHofoposXHbE Ouaer ana Bapocacro crout 720 py6. CroumMocTs
fumera MKEONbHMKa cocTaBader 50% or cromMocTH ODMsieTa 1A B3poc-
Joro, I'pynma cocTonT u3 16 MIKONBHHUKOB B JBYN B3pocserx, CKoONbKO
cTOAT GMIEeTHE Ha BCHO TPynIy?

B 1

B2. Ha pucyHKe u306paxeH rpaddK cpeAHeCYTOYHOH TeMNEepaTyphsl B
r. CapatoBe B mepuof ¢ 6 no 12 oxTabpa 1969 r. Ha ocu abcuuce or-
KIBIRIBAIOTCA YHCJA, HA OCH OPAMHAT — TEMEIEDATYpa B Tpajycax
Lenscusa. Onpegenure no rpadury, Kaxkoi 6Bina HaMGOMBLINAA cpexiHe-
CYTOYIIRA TCMICDATYPS O yKAonHNOLIA ncpwog. OTBer gadite B rpogycax
Llenncus.

B2 =

CpeprecyTouHas TemmepaTypa B CapaTtose ¢ 6 no 12 oxTadpa 1969 r.
12,0
10,0

8,0 == —
6,0 —
4,0
2,0

0,0
6 okT T oxr 8 orr 9okr 100xr 11 oxr 12 OKT

[ B3 T J | B3 Hedlmrexopensypasuenns log, (5-x)=—2,
S i 5
[ B4 | I | B4. B rpeyronsuure ABC yroa C pagen 90°, yron B pasen 60°, Haitnure
S— cunyc yroa BAD.
B
D A C
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Or nomMa o fauyM MOYKHO JoexaTh Ha aBrobyce, Ha IEKTPHYKEe UIH HA

MApLIPYTHOM TAKCH, BhIEAA HA KOHEYHOH OcTaHOBKe. B Tamine opH-
BeleHO BpeMHA, KOTOPOEe HYXKHO BATDATHMTE HA KAMJIbIA YUaCTOK TIyTH,
Kakroe HauMeHbIlee BpeMA notpefyeTcss Ha AOpory OT AoMa A0 Jadu?
OrBeT jaiiTe B yacax.

Bup Bpema ma gopory Bpemsa B 0yTH Bpema aa gopory
Tpa”HcOoopTa DelKoM OT aoMa IeIIKOM OT KOHEeY-
A0 OCTAHOBKH HOI 0CTaHOBEH
Jio Aavun
AnTobyc 20 MuHyT 2 yaca 10 MunyT D MuUHYT
OnexTpUYKA 15 MuHYT 1 uac 55 MuayT 20 MuHYT
MapmpytHoe
pumipy 15 MuUBYT 1 yac 40 MuaYT 40 MuHyT
TaKCH

B6. Haiigure mnomagh napanrenorpamma ABCD. PasMep xadfoll KIeTKH
1 eM x 1 em. OTBer Ja¥iTe B KBaAPATHEIX CAHTHMETPAX.

B7. BriuHCIuTE 3HAYEHHE BEIDAYKEHHS (7'““

1cem

7 )lo(., &

B8, Ha pucyHke usobparkeH rpaduk npousBogHoil ¢yHroun f(x), onopene-
nennoft #a wHTepBane {-9; 4). HaliAnTe KOJHUYECTEO TOUEK, B KOTO-
PHIX KacaTenbHas K rpadaky dyHruuu f(x) nmapaxnenbHs npamoi
¥ = 2x — 17 nau coBnagaer ¢ Heil.

as

y=F{x) ¥
-0 1 X
1] 4 ]
i 1
NS \
I \
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B9.

B10.

B1l.

B12.

Pagnyc ocHOBRHEA DepBOrO KOHYCA B 3 pasa McHBINE, Y€M PajHYC OC-
HOBAHHA BTOPOrO KOHyCH, & 00pasymiiad NepBoTO KoHyca B 2 pasa
Oonsie, uweMm ofpasywomas Broporo. Yemy paBHa nmaomafgb GoxoBoi
HOBEPXHOCTH NEePBOr0 KOHYCa, €CiHd IUoagh OOKoBoH NOBEepXHOCTH
BToporo pasHa 18 cm?? Oreer maiite B cn®,

Hpn remneparype 0 °C pempe BMeer gauny I, = 20 merpos. Hpu npo-
KJIaJKe OyTel MeAy penbcaMM OCTABHJN 3a3op B 9 mm. IIpu Boapac-
TAHMHM TeMIIEPATYPh GyIeT NDOHCXOIUTh TEIJI0BOE PACLIMpeHMe peb-
ca, u ero anmHa Gyger meHaATbes no sakony L{t°) =1 (1+a-t°), rre

a=12.10" )t — KoaddHIHEHT TeNI0BOrC DACIINpEHMsS, g —
TeMneparypa (B rpagycax Lleapcms). IIpu kaxolf MHHHMAILHON TeM-
NEpaTYpPe Mexdcdy peAbCAMM McYeaHeT 3asop? (OTser BHIpasuTe B rpa-
aycax Henseus.)

Hafigure HawmMenbimee saaverme ¢yrrunn f(x) =x* +3x* -3 ma or-
peare [—2; 1].

JBa apTomMobMiIA oTopaBiAsioTcH B 420-kMuoMeTpoBHI npofer. Ilep-
BuIlf efeT co ckopoeThr HA 10 xM/u Gonwined, yem sTopoil, B nMpuUOLI-
BaeT K (PMHMIOY HA 1 Yac panbime Broporo. HalTi ckopocTh aBTOMO-
1A, NpHIeATero K GHHAITY BTODHIM.

Yacete 2

Gnank oTeeTeB N2 2. 3anvwnTe CHavana HOMepR BeINOAHAEMONO 33848HMA, a
3aTem NonHoe 060CHOBAHHOE PELLIeHWe U OTBEeT.

Ans 3anucu pelseHWd M OTEETOB Ha 3agakws C1-C6 wenonsayite

Cl.

c2.

Pemrnte ypasHeHse (2 sinx + v@) log,{tgx)=0.

JlMaMeTp oKDY KHOCTH OCHOBAHWH LUMJAMHpa pasen 26, ofpasywomas
OHUIHEARA paBHA 21. IINOCKOCTE HEpeceKaeT ero OCHOBAHMSA IT0 XODAAM
ammubl 24 u 10. Haiigure TanreHc yriaa Memxay: 9Tol NEOCKOCTBIO B
MIOCKOCTBLIO OCHOBAHMA MUIHHADA.

log,(3x + 2) <

Peurure HepaBeHCTEO <
log,(2x + 3)

QcuoBaaus rpanenws pasenl ¢ A b, [lpaves, nmapannensHas ocHoBa-
HAAM, pasfuBaer TPaflenuio HA JBe TPANEHH, ILIOINAAHM KOTOPRIX OT-
HocATeH Kak 2:3. Haltaure anmHy orpeska oTol IpAMol, 28KITIOYEH-
HOro BHYTDH TDaNeam, ’

18



C5. HaiiznTe Bce 3HAUEHMA &, NIPH KaXXIOM H3 KOTODEIX CHCTEMa

[ c5

Jal™

x-log,x=y-6

=log, x -6,
HMEET POBHO [IBA PEIIeHHA.

C6. Ha uyMCcrIoBOM OCH OTMEYEeHBI BCE TOYKH ¢ LEALIMM KOOpAMHATaMN. Pag-

| C6

pemmaercA IPRraTh Ha 1 ¥ Ha 4 BOpPaRO HMAM BJNeBo., Mo)KHO NU 3a
2010 TaRUX NPEDXKOE IIOMNACTE M2 TOUKH 1 B TOURY 2, HE DAIY HE I0-
nafad B TOYKM ¢ KOOPAMHATAMH, KPATHeIMH 47

17



TPEHUPOBOYHAY PABOTA 4

Yacte 1

OteeTom Ha 3agaHuA B1-B12 gomkHO GuiTe Lenoe YUCNo KM KOHEY-
Has pecaTudHan npobe. OTBeT cneayer sanwcate & GnaHk oteetoB Ne 1
CNpapa 0T HOMEePA BLINONHAEMOTO 3343HWUA, HANMHAA C NEPBOW KNETOYKM.
Kaxayto uugpy, 3HAK MAHYC M ABCATUYHYIO 3arATYIO NULIMTE B OTAENEHOM
KMETOHKE B COOTEBETCTBAK C NpUBeASHHbIMK B BnaHke obpasuamy. EpVHALbL
M3MEpEeHUIA MUCATL He HYXHO.

Bl. Temnoxoa paccumtad Ha TH) maccaxkupoB # 256 umeHos Komasjsl. Ka-

FAaA conacaTelbHad LWMAIOINEKA MOMET BMECTHTDH 70 uemomer. Karoe
HAHMMEHbITee YHCI0 ILTONCK A0JMKHO GHITE HA Tenaoxone, 4TOGH B
cayqae HBOG'KO).IHMOCTH B HHX MOXKHO OBiIO PaaMeCTHTE BCeX IIacca-
HUPOB U BCEX UJIEHOB ROM&H,E[I:I?

B2. Ha pucysre wnzobparken rpadmuK cpefHeCYTOYHOH TeMIEDATYDH B

B2 | 5

r. CapaTose 8 nepuog ¢ 6 mo 12 oxkrabpsa 1969 r. Ha ocr abcouce or-
KJAABIBAIOTCA YMC/A, Ha OCH OPAMHAT — TEeMIepaTypa B rpajgycax
Henbena. OnpegesuTe no rpadury, Kakas Oune cpefHAA TeMICpaTY-
pa 8 oxrabpa. OTeer gaiiTe B rpagycax Ilenscusa.

CpepgHecyTouHan Temoepatrypa 8 Capatoee ¢ 6 no 12 oxtabpa 1969 r.

12,0

10,0

pd ey
8,0 z

[TF Ve s s ——-——_/
4,0
2,0

0,0
6 oxT 7 oKT 8 okT 9 oKT 10oxkr 1l okr 12 okr

6-x
B3. HaiiguTe KOPEHL YPABHCHHSA (;] =36.

e 1

B4. OauH oCTpell yroa NpAMOYroJbHOTO TpeyrolbHHKa Ha 30° GoNbime

B4 ]

apyroro. Hafigite Gonbmuit ocTphIit yroi.
C
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B5. Or goMa 0 JauM MOMKHO J0eXarh Ha apTebyce, HA SIeKTpHYKe WIH Ha
MAPLIDYTHOM TAKCH, BRIMAA HA KoHevYHOH ocTasoBKe, B TaGmume nmpu-
BefleHO BpeMsA, KOTODOE HYKHO 3ATPATHTh HA KAMJLIH YUACTOK MyTH,

Kakxoe HamMeHbImee Bpems noTpefyeTcd Ha LOPOTY OT AOMA Lo jadu?

OTBeT AaliTe B Yacax.

Bugp Bpema Ha mopory, Bpemsa B nyTH
TPAHCTIOPTA | HEIDKOM OT JOMA
JI0 OCTAHOBKM

Bpems Ha gopory
MeIKOM 0T KOHeYHOH)
OCTAHOBKY JI0 A24H

T&KCH

AnTobyc 10 MuHYT 1 uac 55 MuHYT 10 nuHyT
ONEeKTPHYKA 20 MuHyT 1 wac 15 muayT 40 muHyT
MapuipyThoe 20 MuEyT 1 wac 30 munyT 30 MEHYT

. 8
B6. Haiinvre maomasnes § cexropa. B oTeete yramure —. Pasmep rexzoit
“ ‘

kieTkH 1 eM x 1 cM. OTBeT faiiTe B KBAJPATHBIX CAHTHMETPAX.

Sl R

1 em

N B,

B7. HaliauTe 3HaYEHHE BRIPAKEHHA

3I0532 "

B8, Ha pucynke maoGpaxen rpadnr dyaximpu y - f(x) 1 xacaTensHan k

atomy rpaduky, npoBejeHHasa B Touke ¢ abcrmecod —3. Haligpre sHa-
uenne nponseogHoll Gynknum f{x) B Touke x, = -3.

N ‘]
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B9.

B10.

B11.

B12.

Pagryc oCHOB&HMSA IEpPBOro KoHyca B 2 pa3a MeHBINE, 4eM Dajuyc oc-
HOBAHHMA BTOPOr¢ KOHyca, a OGpasywliad NepBoTo KOHyca B 3 pasa
foaploe, yeMm obpasyiomas Broporo. Yemy pasEa ONousAb GoKoBOH
[0BEpXHOCTH IEPBOre KOHYCH, eCJH IJAomajh OoKoBoli mloBepXHOCTH
BTOpOro paBHa 22 cv’? OTBer fAaiiTe B oM7,

B aseKTpoceTh BEJIKOYCH IpefoXpaHiTes] b, PACCYIHTANHEIN Ha CHAY TO-
xa 20 A. OnopepenuTe, KAKOS MMHMMA/BHOE CONpPOTHRISHHME AOIKHO
6LITE ¥ aJeRTponpHbOpa, MOAKIIOMAEMOTo X po3eTke B 220 posnT,
yTobEl ceTh Npogo/mkana paborars. Cuia Toka B Ienn I cBA3aHa ¢ Ha-

u
npsaskennem U coorHolmeHuem [ :-E. rgze R — conpoTHBIEHHe JJIeK-

Tporpu6opa. (OTBeT BHIpa3uTe B OMax.}

HatfipnTe naubonbiree suavense Gyuroua [ (x) =—ax®+3x* + 9x—20

Ha oTpeake [-1; 4].

Iog cTporTennHYH IJIOIAAKY OTBEJIM y4acToK UPAMOYIOILHOH Gop-
MuI, Anuda kotopero Ha 30 Merpos Goabmnte ero mepHHEL. IIpn yTeep-
JKAEHHH IJIAHA 3aCTPOHKH BEISCHUJIOCH, UTO IPAHMIA YYACTKA MpPOXO-
AUT 1O TeppHTOpHE BOR0OXpAaHHON 20HEI, MO9TOMY €10 MHAPHHY
yneabiowaM Ha 20 merpos, Haillpwre gnmuy yvacrka, ecsm mocae yr-
BEpRJEHUA IIJIaHA 3aCTPOMKH MIOMALb YYACTKA CocTaBHIA 2400 M.

Yactb 2

6naHk orgeToB Ne 2. 3anuwuTe CHAYana HOMER BbiNONHAEMOrQ 3a0aHus, a
3aTemM NONHOE GOOCHOBAHHOE PELLEHVIE W OTBET.

Ana 3anvcyu pewennid w otaetos hia sagaHva C1-C6 vicnonsayiite

C1.

c2.

C3.

C4.

4cos” x -3cosx
Penrure ypaBHeHMe —————————— — ()
3tgx+ 4

HuamMerp OKPYIKHOCTH OCHOBE&HMS NIMAMHApa pasBeH 20, ofipasyiouias
punuapgpa papia 28. [InockocTe TiepeceHaeT ero OCHOBAHWA IO XODASM
gawuel 12 u 16. HallguTe TaHreHc yria Mesxgy 3TOH ILJIOCKOCTLIO #
ILIOCKOCTBIO OCHOBAHUS BUIHHADA.

Pemure HepaBeHerso log, (x+2)-log, .(3-x)}<0.

Touknt A, B, 1 €, — ocHoBaHudA BuICOT TpeyroibHuxka ABC. Yram
Tpeyroibuuka A BC, pasaem 90°, 60° u 30°. Haiigwre yrum Tpe-
yronsHuka ABC.

20



41257

HaiiauTe Bce 3HAYEHHA 4, NPHE KAMKIOM M2 KOTODEIX CHMCTEMA
{(x -~a)ax-2a-8)20,

He MMeeT peIneHnH,
ax >4

Mpr kaxkoM HauBoNLIeM N HAMZETCA N CEMM3HAYHEIX YMCE], ABJLIIO-
IMXCA MNOCNEeAOBATENBHEIMHM 4YIeHAMH OfHOM reomeTpHYeckoii mnpo-
rpeccEn?
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TPEHUPOBO4YHAR PABOTA S

Yactb 1

Han gecatwyHas apobs. OreeT chegyer zanucarb B8 Hnadk oTeeToB No 1
cnpaea 0T HOMEpRA BLINOMHAEMOTO 3803HWA, HAYNHERA ¢ NEPBOR KNeTOYKW.
Kaxayto uudpy, 3HaK MUHYC M OSCATUNHYIO 3aNATYI0 MUWWTE B OTOeNbHOW
KNETOMKE B COOTBETCTEUK C NpUMBEAEHHBIMK B Bnanke obpasuamr. EguHuLb
M3MEPEHWA NUCATH HE HYXHO.

OTteetom Ha 3a0aHKA B1-B12 ponxHo 6biTe Lenoe YCno WK KoHeY-

B1.

B2.

Cripor cTouT 9§ py6. 40 Kon. Kaxoe HanGoibinee 4HUCAO CHIPKOE MOIK-
HO KynuThk Ha 40 pybaei?
Ha rpadmke mokazaHc waMeHeHne TeMIepaTyphl BO3AVXE B HEKOTOPOM
HaceNEHHOM NYHKTe Ha NPOTAMKEHHM TPeX CYTOK, HaumHadA ¢ () uacom
cyO6oTm. Ha ocn abeiuee orMedyaeTess BpPeMA CYTOK B YacaX, Ha OCH
OpAMHAT — 3HAYEHME TEMIEPATYPE! B rpagycax. Onpefenute mo rpa-
ARy HAMMeHBLIVIO TEMIOEPATYPY BOSAYXA B HOUb C BOCKDECceHbS Ha
NOHeAeALHHK.
234 7€
2 7\ A
2 A\ 7\ A
19 I 1 / \ FAlY
I\ I \ 7~ \
18 s
19 j \ ] \ I \
14 Fi hY 7 3 I AY
) - 7 | - \
e \_/
17 AV
10—
9
B
7
[
s+ T +Tr—7T—7—T7—F—>
0:00 6:0012:0018:000:00 6:0012:0018:00 0:00 6:0012:0018:00 (, uac
Haitgnte kopens ypaBHeHus 5% = 25.
5 421 .
B TpeyroasHuke ABC yron C paeen 90°, sinA = 5 Haitpure sin B.
B marasuHe ofe:xAn 09BABICHA 8KIMA — €CIH NOKYIATENh Ipuobpe-

TaeT TeBAP HA cyMMmy cBhine & 000 py6., oH nonyuaeT cKUAKY Ha ce-
22



B7.

OVIOVI0 MOKYNEY B pasMepe 10%. Ecam morkynmaTejb Y4YacTByeT B
AKUWH, OH TePAET NPABC EO3BPATHThL TOBAD B MATA3HH.

IMorynarens B. xoyer npuobpectr Kyprry Hencit 4500 pyd., pybawky
menoit 800 py6. u kegnl nenoil 1600 pys. B xaxom enyuae B. sanna-
THT 38 NOKYIIKY MeHbIIe BCETO:

i. B. KYuUMT Bce TPH TOBAPA CPa3y.

2. B. KyOMT cHAYAIA KYPTKY M PYGAIIKY, & MOTOM Kefbl CO CKHAKOIH.
3. B. KyrmuT cHAYANA KYPTKY M Kelkl, a IOTOM DYOAIIKY CO CKMAKOH.
B oTBer sanMIIuTE CYMMY, KOTOPYIO 3AILTATHT B. 3a NOKyIKY B 3TOM

cayusae.

Haitanre namomags ksagpars ABCD. PasMep RemI0H KIeTRH
1 em x 1 em. OrBeT galiTe B KEAJIDATHRIX CRHTHMETDPAX.

c

1 cm

A

o
HaiignTe sHauyenne BupaxesEusa 7-10 ie®

Ha pucyHke H306paskeH rpadur GyHRIMH ¥ = f(.x) M KacaTedbHasd K
aToMy rpadHKY, NpoBefleHHEAA B Touke ¢ abcmuccoit 2, Hafiaure 3Ha-
ueHMe TIpoMarofHol dyHknMn f(x) B Touke Xy =2.

yh

pad
= ()

BY. O6neM ZaHHOro OPABHJABHOTO TETpasApa DarBeH 2 cv®, Haiigare o6bem

A

NPaBHJABHOrO TeTpasipa, pebpo xoropore B 3 pasa foacme pedpa faH-
Horo TeTpasgpa. OTBet JaiiTe B em®.
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B 0

B11 | |

B12 |

e 7
ggs ]

B10.

B11.

B12.

B snexTpoceTs BRAOUEH NDELOXDPAHNTEND, PACCYHTAHHLINA HA ¢HIyY To-
xa 16 A. Onpepgenure, KAKOE MHUHMMANBHOE COIPOTHBIEHHE NOJKHO
GBITh V 3JIeKTponpubopa, NOAKJICYEEMOro K poserxke B 220 BoasT,
uTobbl ceTh Npofoixala paboTaTh. CHIa ToKa B nermM [ cBA3aHA c Ha-

U
npsxernem U coorHomenuem J :E' rge B — conporusnerue anex-

Tponpubopa. (OTEET BHIpA3HTE B OMAX.)

HaijianTe HaHMeHblUee sHadeHue GYHKIHH Yy =Hcosx —6x+4 Ha oT-

3n
—=: 0.
peske [ ]

MoTopHA® JIOZKA UpOmLTa OPOTHB TedeHHs 24 KM ¥ BepHyIach ofpat-
HO, 3ATPaTHE Ha oOpaTHEHN NyTh Ha 20 MHH MeHblle, YeM IIDH ABHMe-
HHM npore TedeHns. Haligare ckopocTh (B KM/Y) JOAKH B HelOA-
BHRHOH BOJE, €CMM CKOPOCTh TeHYeHHA PABHA 3 KM/4.

Yacte 2

Ans 3anUcK pelleHwil u oteeToB Ha 3afaHusa Ct1-C6 ucnoneayiite

EGnaHk oTeeToB Ne 2. 3anvwmuTe cHavana HOMEp 8biNONHAEMOro 3a403HUA, a
3atem nonHoe o6oCHOBaHHDE peweHnue 1 OTBeT.

CL.

C2.

C3.

PemuTe ypapHeRMe (6cos® x—1lcosx + 4)\f- tgx =0.

B npasunsnoit Tpeyroaessofi npmame ABCA,B.C,, Bce pebpa rorTopoit
pasHEL 1, HaliARTe KOCHHYC YIJIa Mexay npaMeimu AB u A,C.

L3
1
!
A I
1 < ; Bl
% |
\\ |
b i
\\ ]
~, 1
Nl
~
r”” \\\
4"" \\\
A= ~ B
log? .- log,, ; (9::::2 ~30x + 25) +7
™ 8x-5 &

Perntwre HEpABEHCTBO

24

2log,, 4 (62* -19x +15)-1
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C5.

Ilpamas kaceeTes OKpYXKHOCTEH paguycos R u r B Toykax A u B. Ha-
BECTHO, UTO PACCTOSNHEE MEXAY IeHTpPAMM DABHO @, NpHueM r<R u
r+ R <a.Halignre AB.

Haitarre Bce 3HaYEeHHA napameTpa @, IIpH KOTODEIX CHCTEMa

{logu y= (x2 - 2x)2 ,

MMeeT POBHO JBA DEINeHHA.
x+y=2x

Haiigyres 1# x0oTA GBI TPA AECATHIHAYHLIX 4YMcla, gexdmmeca Ha 11,
B 3AIIMCH KarKA0Te 3 KOTOPEIX HCIIONbL20BAHEI Bee udpr or 0 no 97
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B1

S |

B2

B3

B4

TPEHUPOBOYHAA PABOTA 6

Yactb 1

OtBeTOM Ha 3agaHvA B1-B12 gonxHo GuiTe uenoe YUCno wnm KoHeu-
Han pecATMuyHan apobb. OTeBET cnepyeT 3anMeatt 8 BnaHk oTBeTOB Ne 1
cripasa OT HOMEPA BLINONHAEMOTO 33afaHKA, HAYWHAA C NEePBOI KNeTOYKN.
Kaxnayw upudpy, 3HAK MUHYC U OECATUNHYIO 3aMATYIO NULUKTE B OTOEeNLHOM
KNETOUKE B COOTBETCTBIM € NPUBEAEHHbLIMK B Bnavke oGpa3suamMuy. EnyHMLbL

V3MepEeHUA NMCaTL He HYXKHO.

Bl. B neTtHeM narepe Ha Ka)KAolec y4acTHHKa Moxaraerca b0 r caxapa B
genb. B narepe 163 uenoBexa. CKOIBKO KHJIOrpaMMOBRIX OAYEK CaXa-
pa HeobxoguMo Ha Hepenio?

B2. Ha pHcyHke naoGpaskeH rpadHK CpefHECYTOUHOH TEMIEDATYDPHI B
r. Caparose B mepuoa ¢ 6 mo 12 oxtabpa 1969 r. Ha ocu aGemuce o1-
KJAAALIBAIOTCA UUCHA, HA OCH ODJAMHAT — TeMOepaTypa B Ipajycax
Heabcna.

Cpeanecyrounuy reMmuepurypu 8 Cupurose ¢ O uo 12 okruGpn 1969 o,

12,0

10,0
8.0 P e

6,0
4,0
2,0

0,0
6 OKT T oKT 8 oxT 9 orT 10 okt 11 okt 12 oKT

T
1
|
i
|
|
I
|

Cuopepesarre n0 rpaduky, CKOJNBKO AHEH M3 YHKA3AHHOIO IIepHOAA
CcpeHAA TeMIepaTypa Owlia B npegenax ot 6,5 °C go 2 °C.

B3. Hailigure xopens ypaBHeEnd log, (5 —x) =2,

B4. B rpeyroasauxe ABC yron C pasen 90°, cos A.= %. AC = 4, Hailigure

peicory CH.

26



B5. CrpowrensHas QUpMa MIaHAPYeT NproGpecTH 72 KyGoMeTpa meHOOII0-
KOB ¥ OZHOTO H3 TPeX NOCTABIIMKOB. CHKOALKO pyGneil mpugercd sa-
IJIATHTh 38 CAMYK JCLIEBYK) NOKYIKY ¢ A0ocTAaBxoi? IleHBl M ycaoBmMa
AOCTEBKH NIPHBEAEHE! B TAOMMHIE.

Yocraemuk | CrorMoctes | CToMMOCTE JomonuuTenbHBIE YCIOBHSA
NeROG/I0KOE | AOCTABKH
{py6. aa M%) {py6.)
2850 4900
I1pu 3amxaze HA cyMmy Domee
B 3100 4600
150 000 py6. AocTaBra GecoaaTHO
IIpu sakase Ha cymMy Gojee
2 4
B 200 BO0 200 000 pyb. nocTaBra GecraaTHO
B6. Haifizure naomaas Tpamenun ABCD. Pasmep kampoll wkleTkH
1 cm x 1 oM. OTBer pafiTe B KBAIDATHEIX CAHTHMETpAX.
C
B
D
A 1 em
B7. Brruucaure sHauenue Bupaxenns log, logg 1@{’5 .
B8. [@a pucynke nzobpamen rpadur GYHKIHE g = f(.r) M KacareJeHad K

aToMY rpaduky, NpoBefeHHad B Touke ¢ abcuyceoll x,. Halkawure ana-

ueHue TpousBoAHoit GyRKnum f(x) B Touke x,.

.ny

\y = =) \1

xo2

bl 2

s\

s
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B19.

B1l1.

B12,

OfLem JaHHOTO MPABMJIBLHOTO TeTpasfpa pabeH 64 em®, Hattyure 06%-
€M MPABHJIEBHOrO TeTpasapa, pedpo xkoroporo B 2 pana MeBRIUe pebpa
AaBHOro TeTpasgpa. OTseT fafite B oM.

Koagdwuent nonesHoro geficrsus (KIIJ]) mexoroporo geurartena on-

pepensgercHa GopMysoi 1= -100%, rpe T — TeMnepaTypa Ha-

L-7,
T
rperatena (B rpagycex Kenvsuua), Ty — TemnepaTypa XOoNoZWNIbHHKS
(B rpagycax Kenneuma). IIpy kaxodl MUHUMAMBHON TeMOeparype Ha-
rperarens T, KIIJI sroro neuratens Gyger #ie MeHbme 15%, ecim
TeMIEpATYPa Xomoaaibauka Ta = 340° K? Orser seipasuTe B I'bagy-

cax KeanBnua.

Haligure HaMMeHbIee 3HaYeHMe QYHKIUM U = (x -7} Ha oTpe3ke
[5: 7].

UncneHHocTs BOJKCB B JABYX 3anosefanxax B 2009 rogy cocrarnsana
220 ocobeii. Yepea rox o6HapYXKHJIH, YTO B MEPEOM 3AIIOBEHHKE YMC-
JeHHOCTHL BOJIKOB Bo3pocyia Ha 10%, a Bo BTopoM — Ha 20%. B pe-
ayabTaTe obIIas YHCACHAOCTE BOAKOE B ABYX 3allOBEJHMKAX COCT2RBMIA
250 ocobelt, CRONLKO BOMKOB GBIIO B IIEpBOM 3anobeanure B 2009 rogy?

Yactb 2

6nank oTeeTos No 2. 3anuwvTe CHa4ana HOMEp BEINONHABMOID 3a8aHKns, a
3aTeM NoNHoe 060CHGBAHHOE PELUEHVE U OTAET.

Ona 3anucy pellennid 1 oTBeToB Ha 3apanua C1-C6 ncnonsayiare

C1.

C2.

C3.

C4.

cos ym =0,

Pemmre cHeTeMy ypaBHeHHIH {
25in® x = 2¢cos’ y + 1.

OcHoBaHme npAMol YeTHpeXyrodeHo#ll mnpuamm ABCDA,B,C\D, —

npaMoyroasHuk ARBCD, B xoropom AB = 5, AD = J33. Haiinnre Tau-

TeHC Yria MerkAy ILTOCKOCThIO rpaHn AA;D D npusMel H IUIOCKOCTLEO,

OpoxXozanel vepes cepepuHy pebpa CD nepneHAHKYNAPHC IpA-

moit B, D, ecqin paccrodaine Mexay npaMmeiMy A,Ciu BD papHO J§

log,(2x® - 13x + 20) -1 <

PelluTe HepaBEeHCTRG <0.
log,(x+7)

Oxono Tpeyronbuuxa ABC omucaHa OKDPYXKHOCTB € UeHTpom O,
yron AOC paeser 60°. B tpeyroasHmk ABC BOWCAHA OKDYIKHOCTE C
uenrpom M. Haiigwre yron AMC.

28



C5.

Cé.

Haiigure Bce 3HauenuA NapaMeTps @, IPU KOTOPEIX CHCTeMa
logaz y= (x2 +3x + 2)‘ §
-x+y=3x+2

#MeeT POBHO JBA DeieHus.

Halimure Bce HATYDANbLHLIE YHCHE, KOTODRIe geddarcs Ha 42 v uMenoT
POBHO 42 PASMVYHEIX HATYDANBHEIX JERMTENRA (BKIANUAA efHAMIY U
CEMO YHCJIO).
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TPEHUPOBO4YHAA PABOTA 7

Yacte 1

OTseToM Ha 3agaHrA B1-B12 gomxHo GLITE LENoe YUCNO U KOHEY-
Has gecAaTvyHan apobe. Oteet cnegyeT 3anmcars & 6naHk cteetoB Ne t
Cnpaea 0T HOMepa BLNONHAEMOro 337aHUA, HAYMHAA C NEPBOA KNETOYKK.
Kaxayo uugpy, 3HaK MUHYC W JECATUYHYIC 3aNSTyi0 NUWKUTE B CTOEMBLHOW
KNeTOuKe B COOTBETCTEUK C NPUBEAEHHLIMY B GnaHke obpasuamuy. EpyHvLb
WU3MEPEHWU NYICATL HE HYXHO.

Bl. /o cHexeHuA neH toBap croHa BOO pyGxeif, a8 mocne CHMMKEHNA IEH
cTas cTouTh 680 pyGaeit. Ha CKONbLKO IPOLERTOR OblZia CHHMKEHA LEHA
ropapa? (3Hak % B oTBeTe He HHIIUTE.)

B2. Ha rpadwmke pDokazaHO HaMeHeHMe TeMIepaTyDH BO3AYXa Ha IIpOTHA-
MEHUE TPeX CYTOK, HauvHad ¢ O uacoB 2 mapra. Ha ocu aGenucc or-
MEUAETCH BPEMA CYTOK B YACAX, HA OCHM OPAMHAT — OJHAYEHHE TeMIIe-
parypul B rpagycax. Hafinnre mo rpadury HauGoNsIIVIO TEMIIEDATYPY
BOBAYXaA 3 MapTa.

AT C
5 5
4 T\ - -
3 T\ 7 FAY
N 7\ WY
5 T~ X 7 Y ———v Y
7/ \ 7 X, i 1
1 7 \ / = i 1
I \ i \ 1 \
0 7 = —1 -
L L]
'09060012001800000600120018000005001200180‘0t,‘lac
11 \— ~
P w | -
L AV
-3
-4
-5

B3. Haiinvte kopeH: ypasHeHuma J4x +5 =5

B4. B Tpeyroapuuke ABC AC = BC, yroa C pasen 120°, AB= V3 . Hait-
IuTe AC,

c
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B5.

BY.

BS.

Hpoe pemaior, Kak um oboligerca genrende goeXaTh u3 MoCKBE B
Caagr-IletepSypr — Ha Moe3fie HAM B aRToMofuie. BHJeT Ha moesfn
cront 540 pybaeit HA ofHOro deloseka. ABToMoBUIE pacxogver
6 nuTpos GersvHa Ha 100 KMJIOMETDOR OyTH, PACCTOAHHE IO IIOCCE
pasHo 700 Kmiaomerpam, a nesa Oceawna pasua 18 pyGnam sa juTp.
Cronpko py6Grell ONpHAETCA SAINIATHTL 3a HanboJiee QeLIeBYIO NOS3AKY
Ha gBOHX?

HaftauTe IIomMaAs YeThpexyTonsEUEa ABCD, PasMep Rasjoll KieT-
KR 1 cm x 1 oM. OTBer AaliTe B KBaADATHEIX CAHTHMETDAX.

1lem

Haijizure sHaveHwe Bulpaxenua log, 288 - log, 4,5.

Ha pucysre waobpazken rpadux $yHknem y = f(x) ¥ kacarensmas K
3TOMY rpadwukry, NPOBEJEHHAS B TOUKE ¢ abelmecoll x,. Haliaute ana-

YyeHHe NpoHaBogHOH GyHRoun [ (::c) B TOYKE X, .
v/
3 L~

ﬁ= flx

L 4

=l
&
=]

Ofsem kouyca paseH 6 cu®. UYemy paBen ofbem MHJIHHJIPa, KOTOPEU
VMeeT TAKOE JKe OCHOBAHWEe M TAKYIO ’Re BBICOTY, KAK M JAHHEIH KO-
Hyc?
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B19.

B1l.

B12.

Bna onpeneneHnsa »dpeRTHBHONH TeMIepaTyphl 3Béal HCIOMRIYIOT 38-
kol Credana — BoneiMaHa, cOrNaCHO KOTOPOMY MOIIHOCTE M3NYYEHHsA
HATPETOI0 TeNna NPAMO HPONOPOUOHANLHA ILIOINAAM €I'0 NOBEDXHOCTH W
yeTpépToif CTeleHH TeMIIepaTyphl: P = oST*, rge ¢ = 5,7 - 107® — ynm-
¢coBoi Ko3(OUIMEHT, NAOINAJE W3MEDAETCA B KBAAPATHEIX MeTpax,
TeMIIepATYpa — B Ipagycax HelnBHHa, a MOIMHOCTL — B BarraX. Ha-

1
BECTHO, UTO HEKOTODAS 3BE3fa MMeeT IINMNaip S =55—E-10" ™, a us-

nyuaemas e MompocTh P pe menee 46,17 ¢ 10, onpegenmre nagp-
MEHBIITYIO BOBMOYKHYI0 TEMIIEPATYDY 3T0H 2Be3NEl,

1
Haidingure HavGonbiee siladeHne GyHKIMHE Y = 4cosx — 2#3‘: +9 Ha oT-
n

2n
———; 0.
peaxe[ 3 ]

Ilepsan tpyba Hanonidser Gak obnhemom 570 auTpos, a pTopad TpY-
6a — bax ofpeMom 530 ymurTpop. MaeecTHo, UTo ofHa M3 TpyDH mpomoyc-
K8eT B MHHYTY Ha 4 1 Boawel Oonbie, 4yeM Zpyrad. CKOJNBKO JATPOB
BOZH B MHHYTY IponycKaeT Bropas Tpyba, eciv Gaxkn ObLiM HamoaHe-
HEI 38 OJIFA0 H TO e BpBMH?

Yactbh 2

GnaHk oTeeTor Ne 2. 3anuuuuTe cHAYaNa HOMEp SLINONHAEMOro 3a0aHus, a
3aTem NonHoe 060CHOBAaHHOE PEWEHWE N OTBET.

AnA 3anvcy peilseHwin u OTEeToB Ha 2apaHwA C1-C6 mcnone3yiTte

Cl1.

C2.

C3.

PeiunTe ypasHenue (\[2_ cos® x + cos x) -2ltgx =0.

B npaennbuo¥ Tpeyroaniol npwame ABCA,B,C,, Bce pebpa KoTopoil
PaBHH 1, HalifluTe KocHHYC yrila MexAy npameivu AB; u BC,.

C,
n
A]_ E_\\ Bl
i
I
¥
L M
~AC
i L
3 AN
A 3B
_ 13
Pemure HepasencTBo log, Bz 12 +3log, % <1,
- X —
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C5.

TpeyroncHuk ABC BnHcaH B OKpYyzkHOCTHE paguyca 12, HagecTHo, uTO
AB=6 u BC = 4. Haligute AC.

HalizuTe Bee monoxRHTEeNbHALIC JHAYEHUS &, IPH KAM(ZOM U3 KOTOPHIX
a®* ' = x4+ 3y -1,

cHCTEMA VMECT DOBHO JIBA PeleHMA.
4y—x=6

Pemute B IeNBX YACHaX ypaBEeEMe m-n° =10°a +m .

e A AR A AR AR S M B e A e e e e e e e o e e . . P T P T P - M M e e —— .

[ c4

s

| 6




TPEHUPOBOYHAR PABOTA 8

Yacte 1

OTBeToM Ha 3apaHwsA B1-B12 pomxHo BT Lienoe YMCno unv KOHeM-
Haa pecATU4HasA apobb. OTBET cneayeT 3anucaTbk B GnaHk oteeTtos Ne 1
cnpasa OT HOMepa BLINOAHABMOrO 33JaHWA, HAYMHAA C NEPBCIA KIETOYKK.
Kaxayio undpy, 3HAK MUHYC K JeCATVYHYIO 3anNATYIO MULLWTE B OTAENLHOR
KNeTOYKE B COOTBETCTENA C NPUBEASHHEIMK B Hnanke obpasuamun. EqpuHiLb
“3MEPERAA NUCATL HE HYXHO.

B1 I || Bl. Marasuu oTkprBaeTcad B8 10 4acoB yTpa, a aakpstBaeres B 10 uacos

Beyepa. OGegeHEL nepepwiB anurcA ¢ 15 go 16 uacoe. CKoABKO 4a-
COB B JeHb OTKDLIT MATA3HHE?

B2. Ha pucyEKe XKMDHBEIMH TOUKAMU NOKABAHO CYTOUHOE KOJHMUIECTHO OCHA-

B2 1|

¥oB, BeITageBIuX B Tomcke ¢ 8 mo 24 ansaps 2005 roge. Ilo ropusou-
TATH VKA3HBAITCA UYHCAE Mecslla, IO BePTHKANH — KOJMUYECTBO OCAj-
KOB, BBIIABIOMX B COOTBETCTBYIOU(HE AeHE, B MHJAJIMMerpax. g
HATNAJHOCTH sKMPHBlE TOYKH Ha PACYHKe coefnmHeHL nMHmeili. Omnpefe-
INTE OO PHCYHKY, CKONLKO AHeH M3 JaHHOTO OeDPHOjAA OCAAKOR He OHIIO,

4,5
4,0

ol | il
AL
1

20 .‘I :
1,5

' \[f \
N EAVARR

¥
0,0

8 9101112131415161718 19 20 21 2223 24

B3. Hafigute KopeHb ypaBHeAns log,(x - 4) = 2.

B3 H

|

B4. B TpeyronbHuke ABC AC=BC =5, sin A= % Haitanre AB.

C
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B5. B rafnuue pamn Tapudm ga yeuayre Tpex dmupM rakce. Ilpepmonara-
eTcA IM0esfKe JANTehHOCThI 70 Mumyr. HymHo smbpaTh dupmy, B
koTopoii 3akas GVIeT CTOMThL AeimeBsie Bcero., Cxonbko pybneit oviaer

B6.

B7.

CTOHTE 3TOT 32Ka3?

Pupma ITogaua IIpopon:euTeabHoeTh (CTOMMOCTE I MUHYTH
TAKCH MALTHHEL H CTOMMOCTD CREPX TPOSOJMNHE-
{MHHHMATEHOK TENEHOCTH MITHH-
TOE3RKH*) MaJabHON TI0edgKH
A 200 Her 13
B Becnaarao | 15 mun. — 300 py6. 18
B 180 10 mun. — 200 py6. 14
Haiiaure onomaas Tpanmenwm ABCD. PasMep kadkaollh KJIeTEH

1 e x 1 em, Oreer gaiiTe B KBAAPATHBIX CAHTHMETDAX.

1 em

\
\

Halinure sHaueHNE BRIpaKeHHA 5-7

logy 3

He pucyHke nsobpamen rpadux dysrnuy y = f(x) n kacaTensnas K
2ToMy rpadHKy, IpoBeAeHEAA B TOUKe ¢ abcumccoli x,. Haligmre ana-

yeHHe Npoussogaol GyaKITHT f(x) B TOYKE X,.

i 4
-5 xg
I x
— 1 ! ~
| y = f(x) : =
L | -2
TN TN
! o

B | BS
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B9.

B10.

Bl11.

B12.

ObneM TumnuIpa papeR 12 om®. Uemy pabBel ofbeM KOHYea, KOTODBII
HMeeT TaKkoe e OCHOBaHHEe M TAKYIO JKe BBICOTY, K&K M JaHHBIH -
ausaAp?

Hoadbduunent nonesgoro geficteus (KIII) HeKoTOporo ABUTaTeNs crpe-
L-T
T
Batensa (B rpagycax HKexbsuma), T — TemnepaTypa XONOAUNABHHKA
(B rpagycax KenppuHa). [IpH Kakoii MHHUMANBHOH TEMIIEDATYpe Harpe-
Batrena T; KILN atoro geuratens Gyzer we Menwine 45%, ecan Temilepa-
Typa xonoauneEuks T3 = 275 K7 Orser euipasure B rpagycax Keaneuma,

Jensierca Qopmynol 1= -100%, rae Ty — Temmeparypa Harpe-

Haligure namboanimee sHadeHwne PyAxnuu y=3tgx-3x+5 Ha oT-
n

eare | ——: 0.

P [ 1 ]

Tennoxol, CKOPOCTh KOTOPOrD B HENMOABWXKHOU Bone paBHa 20 M/,
MPOXOIHT IT0 TEYEHHIO PEKM N0 NYHKTA HA3HAUEHMS M TIOC/E CTOAHKH
BOBBpALLAETCS B HCXOAHEIH nyuxr. Halinure paccTosHue, mpoliifeHHOE
TeIIOXOAOM 38 BECh pefic, eCJM CKOPOCThH TeYEHHA paEHAa 4 KM/Y, cTO-
AHKA ZAATeA 3 daca, & B MCXOAHBIM NYHKT TenjaoXo[ BO3Bpallaercs
uepes 13 uacoR MocHe OTOALITHA U3 HeTo. OTBeT AafTe B KUITOMETpAX.

HYacte 2

Gnank oTBEeTER Ne 2. 3anuwuTe CHAvanNa HOMEP BRINONHAEMOro 3a03HNA, a
3aTEM NONHOE 0BOGHOBAHHOE pelweHve n OTBET.

Ana zanucy pelenvid U OTBeTOB Ha 3apaHuna C1-CB vcnone3ayiite

C1.

C2.

2

gsin x 3\/5 sinx
PemuTe ypaspenne ——————=10

v—Zcosx -1

B npaBuibHO mecTHyrodbHON mupamuge SA.F, Goxosele pebpa xo-

Topoif paBHR 2, 2 cTOpOHE ocHOBAHRWA — 1, HAMAWTE HOCHHYC yIJa
mexgy npamoii AC ¥ mockocTeio SAF.
S
F C
A
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C3.

C4.,

C3.

Pemrure HepasereTso log,, (> +x-2)> log,,(x +3).

BricoTel TpeyTonbrARa ABC nepecexaloTca B Touke FI. HaBecTHO, UTO

CH = AR. Hatfigurte yron ACB.

HaitauTe Bce 3HaYeHHA &, TPH KasAOM K3 KOTODHIX YpPaBHEeHHE

4x fl3x 7|:C + a“ =9|x — 3] mMeeT gBa KODHA.

PewnTe B IeNsX uucaax ypasHenme 1+ 2% + 2% = p? |

37
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TPEHUPOBO4YHAH PABOTA 9

Yactb 1

OteetoM Ha 3agaHvA B1-B12 gonxHo ObiTh LENOe YACIO MK KOHEeY-
Han pecATMuHaa apobb. OTBeT cnegyeT 3anucaTtk & BnaHk orBeTos Na i
CNPABA 0T HOMEPA BLINONHAEMOIQ 333HUA, HAYMHAA C NEPBOA KNETOYKW.
Kaxayio uudpy, 3HAK MUHYC U OECATUNHYIO 3aNATYI) NUWWTE 8 OTOENLHOA
KNETOYKE B COOTBETCTBMM € NPMBEASHHLIMKM B ODnavke obBpa3auamn. EQMHAMLLI

W3MEPEeHUIA MUCATL He HYXHO.

Bl. B ogmoM KoHTelHepe MOMKEO pasMecTHTh 9 ofuHAKOBHIX Kopobok. Ha-
KOg HAMMeHLIIee THCA0 KoHTefiHepoB norpefyercs mflsa Toro, uTobn:
pasMecTuTb 67 TAaKMX KOpOGOK?

B2. Ha pucyuke usobpaeH rpadHK CcpefHeCYTOYHOH TeMIepaTypbl B
r. Bpecre B neprog ¢ 6 no 19 uromaa 1981 r. Ha ocw abcouec oTkaa-
JABIBAIOTCA YHCJA, HA OCH OPEMHAT — TeMNepaTypa B rpagycax Ilens-
cus. Onpegesmre 1o rpaduky, KAKOrO YHCIE W3 YKA3AHHOIG IIEPHOZA
CpeIHAS TeMIepATYDa BLLIA HAMMeHbIITeH.

CpegHecyTOUHAS TemuepaTypsa B Bpecte ¢ 6 o 19 miona 1981 r.
27,0

25,0 yi
23,0 : 4

21,0 = v
19,0 AN 7

17,0 Pz
15,0
6

T 8 9 10 11 12 13 14 15 16 17 18 19
B3. HaiiarTe KOpeHb ypaBHeHHA +6x +T7 = 7.

B4. B tpeyronsurke ABC yron C pasen 90°, sin A = % , AC = B. Hafign-
Te AB.

as



BS.

B7.

B mMarasnne ofe/ignl 00BABMCHA AKOUA — eC/M IOKYOATeNL IpNobpera-
eT TOBAD Ha cyMMmy cBhimme 10000 py6., oH noiaydaer CKUAKY HA CJIe-
AVIOIIYIC DOKYNKY B pasmepe 10% ., Foae moxynaTelh YUACTEVET B AK-
1MH, GH TEpAET NPABC BOIBDATHTH TOBAD B MarasvH,

IHokynarens I'. XoueT npuoGpectst KYPTKY Hemoid 9700 py6., manky
neHoit 1400 py6. u yrbonry mesHoit 450 py6. B rakom cnyuae I'. za-
[LIATAT 38 HOKYIKY MeHbIIe BCEro:

1. I'. RYIHT BCEe TDH TOBAPA CPasy.

2. T'. KYUT CHEYATA KYPTRY H OIANKY, & NoToM GyTOHONKY CO CHHKOM.
3. I'. kyuMT cHaYala KYPTEY H QyTOWIKY, 8 NOTOM IIANKY €O CHHAKCH,
B orser sanvminTe cyMMY, KOTOPYIO 3anmIaTHT ['. 3a NOKYNKY B DTOMY
cayuse.

Haligure nnomais TpeyrodbHuka ABC. Pasmep Kamgod KineTku
1 em x 1 em. OTBeT AAlTe B KBAJZPATHBIX CAHTHMETDAX.

B

1 cm|

c

BeIMHCINTE SHAYEHHE BLIpAMKEHHA T3 + 250 T

Ha pucyure naobpasked rpadHr byakuun y=f {x) H KacaTelbHaHd K

3TOMY rpadHKy, IIpoBegeHHasA B TodKe ¢ abcuucecoit 4. HafiguTe a3ma-
qeHHe NpoU3BoHON GyHERIEM f (x) B TOUKe X, = 4.

P y
3 ]
S e A ¥ = x|
'
'
1 f |
]
H
0 4 x
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B9.

B10.

B11.

B12.

Buasapgan® map eecut 200 r. Cronkko rpaMMoB GyfeT BecMTH Ima-
PHE BIBOE MEHBITEre paguyca, CAeNAHHBIA 13 TOro jKe MatepHana?

Bricory HAZ 3eMIEl MoAGpPOLIEHHOrD BEEPX MAYA MOMKHO BBIYMCIATH
no dopmyae k{t) =2+12¢ -5 (h — soicora 5 mMeTpax, { — BpeMA B
CEKYHJIAX, nporoefiree ¢ momeHTa Gpocka). CKONBKO ceryHZ MAY By-
ZerT HaXOAMTheA Ha BhicoTe Gonee 6 merpon?

Heajtanre HapMenbiree 3HavedMe MyBRKIHME y =6x -6tgx+11 Ha oT-
n
eake | ——; 0|,
J [ 1 }

Uena XONOAMNbHMEKE B MATAUHHE €XeFoAHO YMEHLUIAeTCH Ha OZHO M
TO e UMCHO IIPOLEHTOBR OT npeaniaymedt nemw. Onpegenure, HA
CKONBbKO TpOIeHTOB KAasKALIE roj YMeHBIDANACH TIEHA XOJOOZHIBHHKA,
ecaK BrICTaBiaeHHLIH Ha Tpogasky aa 8000 pybuell, oH Yepea OBa rofa
OrLI mpoaaH 38 6480 pyOneii. (3HaK NpPOLIEETA B OTBETE He MMIIMTE.)

YacTb 2

Ans 3anvcy pelweHuid U 0TBETOBR HA 3apanua C1-C6 ucnonbayiite

Bnank oreetor Ne 2. 3anuwmnTe CHaYana HOMEP BLINOAHAEMOr0 3a0aHVs, 8
3aTem NonHoe 0GOCHOBAHHOE PELIEHUE 1 OTBET,

Cl1.

C2.

C3.

V3 tgfxrtgx

0.
J-19sinx

Pemure ypaBHeHME

B kybe A..D; HalifTe TAHreHC Yria MeXAY NpaAMo AA, H ILIOCKO-
orei0 BC D,

Dy c,

A1 B] //

x -4

Pewnnre repaserctB0 —————— < 0
logl {x*-1)
2
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Tpanmenus ¢ ocHoBaHHAMM 14 m 40 poucana B OKPYHHOCTL DAJHYCA
25. Halipyre BHICOTY TPAICIHH.

Hﬂl’l;[,l’l'l‘e BCe NONOEHTEIRHEIE SHAYCHHA &, IPH KaXMAOM H3 KOTOPHX
CHCTEME

o -9 0,125 3x-2x7,
16x% +1 =8y — 24x

HMeeT POBHG JIBA PelmeHHdA,

Bee 00LIKHOBEHHLIE MNPABHJIBHEIE HECOKPATHMEIE JApoli, YHCAHTETH W
SHaM€HATeJJH KOTODBIX ABY3HAYEBRIE¢ YHCHA, YIORALOYHAH ITO BO3pac-
TaHHID, Me.ﬂmy KAKHMH ABYM:A [DOCJACAOBATENBHO PDACIIOIOMEHHBIMH

5
ApOGAME HAXOMUTCA TMCIIO E 7

41
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TPEHUPOBQ4YHAY PABOTA 10

Yacte 1

OtBeTOM Ha 3aganrus B1-B12 nonxHO BuiTh LIEN0E YWCNQ NN KOHEeY-
Has gecaTwyHan gpobhb. OTaer cneayeT 3anwvcath 8 Onavk oreeros Ne 1
cnpaea OT HOMepa BLINONHAEMOr0 3a0aHUA, HAYMHAA C NEepB80i KNeTOUKW.
Kaxayio umppy, 3HaK MARYC M JECATHUYHYIO 3anaTyio NUWKTE B OTOENBHOR
KNETOYKEe B COOTBETCTBUWA C NPHBSaeHHbIMY B Gnavke obpasuamu. EQrHALK
U3MEPEHWIA NMCATHL HE HYXHO.

Bl. CronmocTe npoeagioro tunera Ha Mecal cocrasager 800 pyb. A crou-
MOCTh GHNeTa Ha ofHy roesgky 22 pyb. AHa Kynua npoespHoB H
cpeyaia sa Mecal 45 noesfok. Croabko pyGreil oHa coxoHOMMIA?

B2, Ha rpadHke nokasaHo MNIMEHEHMe HBOpsSKeHHA Ha Garapelike
(B BonwsTax) B 3aBUCHMOCTHM OT BpeMeHH €€ uclofb3oBaHns. WasectHo,
uro Qorapur pafoTaer npu HATpakeHuu, Gonsimem 0,9 B, Cronkko
MONHEIX 4acoB npopaGoraer Gomapux wa zaHHol Garapelixe?

upu Temneparype 23°C

1.4

[
M
4]

p—
-
%]

=

Hanpsxenue, B
-
—

0:00
0:22
0:48
1:13
1:39
2:04
2:30
2:55
3:21
3:46
4:12
4:38
5:03
5:29
5:51

B3. Haiiaute ropeHn ypapHenus log, {(x +7)=-2,
7

B4. B tpeyroacHurke ABC yron C pamen 90°, sin A = g Hagnnre cos B.

B
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B5. {14 4sroToBneHHs KHMMKHBIX NIOJIOK TpeGyercd aarazaTh 60 ofmmako-
BBIX CTEKOJ B ofHO#t M3 Tpex ¢upmM. [lnomant wamgoro cTexsa papHa
0.15 M°. B TabnMie NDHBeNeHB! IEHMEl HA CTEKJO M Ha DE3KY CTEKOJ.

Cronbko py6neid HY:RHO SaILNATUTE 38 CAMBIH BHIMOAHBIN 3aKa3?

Pupma CTOEMOCTL CTEKAA Peska crexia
{py6. 3a 1 1°) (py0. 3a OHO CTEKJD)
A a0 15
b 80 20
B 140 BecnaaTHo

B6. Hadaure nmomaaer TtpeyronsHuka ABC. Pasmvep Kaxpoil KieTER

1 cm x 1 cm. OTBeT faiiTe B KBAJPATHLIX CEHTHMETDAaX.

B7. BuluucanTe sHaueHHe Burpiokenua 307 + 4

BS. Ha pucyxe usobpaxes rpaduk dymkuxn y =f(x) m racateqsHaf K

3TOMY rpatMKy, NDOREAeHHAA B ToUKe ¢ afcrmuceott —1. Hatipure noa-

B

1 cm|

\
e c

9!0[; Ji3

ueHHe NpouaBofHOK GyHKOMK f(x) B TouKe X, = -1.

BY. Beronawnii map secnt 0,5 T. CKoabKo TOHH OYAET BECHTh IIAD EABOE

\ 4y

Hy

-2

\y - ftx)
AN

Gonimere paguyca, cReialHBId W3 TAKOTo Ke BeTonal
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| B10

|

| B11

I

| B12

R

[ et

[ c3

B10.

B11.

B12,

Macca pajHOAKTMBHOrO  BeINECTBA  YMEHBIISETCHS & 22KOHY

4
m(t):moz-;. B nafopaTopmyu DOMYYHNIM BemecTBo, cojeprKaiiee B
HAYANEHBIN MOMEHT BpEMEHH My = 12 Mr uaoTona HaTpua-24, mepuofg
nonypacnaga kotoporo paBeH T = 15 4. B TeueHMe CKOJBKHX 4YacoB
cogep:aHMe HATPUA-24 B BemiecTBe 6YIeT NPEEOCKOANTE 3 MI?

Ha#igure HamMenbinee 3HavyeHne Gy y=8tgx—8x-2n+5 Ha
OTpesKe ot T
4’ 4]

Topoga A, B u C coegiiHeHsl npaMofubeliHBIM HIOCCE, NPHYEM To-
pox B pacronosen Mexgy ropogjamid A m C. Ha ropoga A B cropony
ropoga C BbIeXaa JerKoBOH aBTOMOOMIE, M OJHOBpEMEHHO C HMM H3
ropopa B B ctopony ropoas C Belexas rpy3oBME. ‘lepes CKOMBKO YACOB
nMocse BBIE3ZA JerKOBOH aBTOMOGHIEL JOTOHHT TpPY3OBHK, €CJIH CKO-
pOCTE JIETKOBOrG aBToMOOUIA Ha 28 KM/d GoJbille CKOPOCTH I'PY30BH-
K&, & PACCTOAHME MexIy ropojaaMu A 1 B pasao 112 km?

Yacte 2

Ana 3anUcy peLleHnii 1 OTBETOB Ha 3apanva C1-C6 nenonbayite

HnaHk oTeeToB Ne 2. 3anuuunTe cHavana HoMep BoINONHAEMOr: 3a43HWs, a
3arem nomHoe 060CHOBAHHOE PeleHe U OTBET.

Ci.

Cc2.

. |3 +28iny =9,
Pemure cueTeMy ypaBHeHHE 5
4cos" y—-4cosy-3=0.

B npaBuibHOH YeThIpeXyroibHoll mupaMuze SABCD, esce pefipa xoro-
poit papuEl 1, HaAAnTe KOCHHYC yria MexkAay npamoii AB m miocko-
cThio SAD.

>1.

1 J"'*?z(“'2 -1)

Pemrute HepaBeHCTBO (E
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C4d.

C5.

Cé.

OrpysmHocTy ¢ nentpamMy O, u O, nepeceralorca B Touxax A W B.
Hapectho, uto £AOQ B =90°, ZA0,B=60°, 0,0, =a. Haitpute pa-

AHYCEI OXPpYIRHOCTSI.

Haitgure Hanbonbioee Lence 3HaYeHHe d, OpH KOTOPOM YpPaBHEHHE

4x-x*-a-3 ¥-2x-a-1
5 - cos 5 HMeeT POB-

3x® —12x+3a + 9 = 4sin

HO Aea pa3lINYHbIX pPeIIeHHMH.

Haitaure sauonbiriit o6muii JeauTenb Beex uMcen Buaa p° —1, roe
P — IpocToe uHcho, Gonbiluee 3, HO MeHbinee 2010.
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OTBETbI

Tpenuposouxan pabora 1

B1 B2 B3 B4 B5 B6& B7 B8 B9 B10O B11 B12
i5 8 55 4 1330 6 490 0 2 14 -5 3
C1 nm, —%+2mr, neZ
cz |2
2
c3 |2
C4 8«/5 nan 24
1
€5 a=e *HIK a>1
C6 | 2500 wiu 400
TpeHupoeoyHan pabora 2
B1 B2 B3 B4 BS B6 BY B8 B9 B10 Bl11 B12
7 11740000 4 0,8 1020 7,5 14 -1,5 192 40 20 53
n
C1 tg +2am neclk
cz |2
4
c3 2<x<3
C4 28 wau 24181
cs | (0:1)w(L%10)
Cé m=n=k=2
Tpeuupoeoynan patora 3
BI B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
6840 10 ~20 0,9 2,5 8 7 2 12 37,5 -3 60
C1 E+mt' —EE+2rm nelZ
4 - i
21
3 Lt
€2 HIIH 7
2 1
3 ( 3’ 3]
2 2 2 2
- J3a v2pt 20’ 4 3b
YV 5
1 1
Cs l<a<e® nau —e’ <a<-1
C6 HeT
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TpeHupoeBoyHas paboTta 4

Bl B2 B3 B4 B5 B6 B7 BS B9 | B10 | B11 | B12
12 6 8 60 2,25 2 9 -1,5 | 33 11 -2 80
3
c1 + arccosz +2nm, nel
c2 2 nnu 14
C3 | (-2; -13}41; 2)
C4 | 45° 75°, 60° mam 135°, 15°, 30° unn 120°, 15°, 45° nanm 105°, 30°, 45°
C5 ~2<a<0
c6 |11
TpeuupoBovHana pabora S
B1 B2 B3 B4 B3 B6 B7 B8 B9 | B10 | B11 | Bi12
7 11 2 0.4 | 6740 5 21 2 54 |13, 75| 9 21
T

C1 nk, —§+2nk,keZ
cz |2

4

7
e |3
C4 Jaz —(R-r)® unn \/az —(B+r)}
C5 |(0;1)
ce Ha

TpeunposouHan paGora 6
Bl B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | Bi12
58 3 -11 2,4 |208800| 7.5 -3 -2 8 400 -1 140
c1 {((—1)"£+‘nn; Emk]ln.ke z}
4 2

cz |1,2
C3 | (=7; -6) V[2; 2,5):44; 4,5]
C4 | 165° unn 105°
C5 (-1, 0)u(0; 1)
€6 | 42.3.2°,42.7.2", 42.2.3%, 42.7.3%, 42.2.7°, 42.3.7°
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TpenupoBoyHas patora 7

B1 B2 B3 R4 B5 B6 B7 B8 B9 B10 B11 B12
15 3,5 5 1 756 7,9 2 4 18 1200 21 53
C1 nn;%+2nn.nez
1
2 gt
¢ 4
c3a 1—J§<x<§, 1<x<1+\/§
C4 | V35:415
1
Cs l<ac<e*
m=-11280;n=-9 win m=-37500;n = -3 waun m=0; n=0 nam m =370, n =3
ce wia m=11250; n =9
TpeunpoBoyHas pabota 8
B1 B2 B3 B4 B5 B6 B7 BS B9 B1¢ B11 B12
11 4 29 6 1110 9 15 0,6 4 500 5 192
C1 (2n+l)m, neZ
c2 ﬁ
5
c3 | {—5i-2):{5)
C4 45° mim 135°
C5 -24<a<18
C6 k=0 n=42 unn k=4; n=+23
Tpenuporoynana pabora 9
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
8 16 7 9 11410 6 14 0,6 25 1,6 11 10
T
C1 = +2nm, nel
c2 |2
2
3 (“'-‘0—2):(—\/5;—1);(1;J§);(2;+m)
C4 39 uau 9
s | {:1)
62 58
Cﬁ reialig L
MY 99 93
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TpenuupopoyHana pabora 10

Bl B2 B3 B4 B5 B6 B7 B8 BY B10 | B11 | B12
190 5 42 0,6 | 1260 8 20 -8 4 30 -3 4
c1 {[é;m%"wnk]w 3 z}
2 | B

3
3 | (~2-1){142)

a\@ 2a av@ 2a
C4 i HIN y

341" Y341 Ja-1'43-1
cs |0
6 |24
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PELLEHUE 3A0AHUMA

Tpeunpoeounan pabora
Yactb 2

Cl. PemnThb yparHeHHe (6 cos® x —1lcosx + 4) J-tgx =0.

Pemmenne:
Ilepmuiit cayvaii: tgx =0, Troraa x =n=k, ke Z.

Bropoit cayuaii: tgx = (. Torpa tgx <0 u Gcos’x —1lcosx +4=0.

1 4
Pellas KEaJAPATHOS YPABHEHHE OTHOCHTENbHO KOCHHYCA, HAXOAUM: COSX = 5 MJIH COSX = 3
4 1
YpasHeHHe COBxX = T peImeHui He WMeeT, A U3 YPAaBHEHHA COSX = L YIUTHIBAS, YTO

tgx <0, HaxXomUM: X =—§+2nk, ke Z.

Oreer: nk, 7%+2nk, kelZ.

C2, B npaBunsHOH TpeyronsHoM nmpusme ABCA,B,C,, Bce pedpa koropoil pasxu 1, HaWAHTE KO-
CHHYC Yria MeXJy npaMeiMu AR » A,C.

&

4

B

’
Veemcmman)l oo
9]

Pewenwe:
Iockonsky A B, || AB, uckomurii yron paser yray B A,C. V3 TeopeME KOCHHYCOB AJA TDE-

2 2 2
yroneanka B AC nonyumM cos /B AC = M Ho AC=B(C-= V2, noaromy
2AC-AB

ﬁJ&

cos LB AC~ ﬁ =

OTeer, -\{1;
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C3. PemmunTe HepaBeHCTBO

log?, , ﬁl‘s +log,, , (9x° -30x +25) + 7 .
— <3,

2log,, , (6::2 -19x + 15) -1

Pemeunnre:

IIpeobpasyeM HepaBEHCTRO!
log?, o (3% —5) + log,, , {3z ~5) +7
2log,, ,((3x -5)(2x - 3)} -1
logz, 5(8x-5) +2l0g,, ; (3x —5}+7 _
2log,, ; (3x-B) +1 -
MOycrs log,, ,(3x-5}=y.
Py 4T y-2)
. 2yf1 i (2y+:

<3

3.

Honyuaem: <0.
(2x-38)" =8x-5,

y=2. [lonydaem: 12x -3 >0,
2x-3=1.

Permvm yparserwe: 4x* —15x + 14 = 0. Koprm: % u 2. YcAOBMAM YAOBASTBOPAET TOABKO %

¥ < —%. 3amerM, 9TO ofe dYHERIHE y=2x -3 H ¥ =3x-5 opHHMMalOT aHAdeHWe 1 mpH

x = 2, npudenm npH mobom x + 2 omM obe subo Goanine, MHGo menbiite egununsr. Cregops-
resbHO,  log,, 4 (3x ﬁ5) >0 npm Beex aouycTBMex x. [Ilosromy  HepaBeHCTBO

log,, ; (3x — 5} < 0 me Mmeer peurenuii.

Otger: 1 .
4

IIpsMas KacaeTcd OKPYRHOCTel paguycoe R M r B Toukax A u B. HapecTHo, ¥T0 paccroxnue
MeX Y OeHTPEMH DaBHO @, IpHdeM r <R u r+ R < a. Haligure AB.

Pemenmne:

Tlycre O, — neeTp oKpyscEocTH pagnyca R, O, — neHTp OKpy*RHOCTH paguyca r, A u B co-
OTEETCTBEHHO — TOYKH KACRHWA OKpyxHOcTeli ¢ Mx ofmed BHerneedt xacarensmol, C v D
COUTBETCTBEHHO — € BHYTpeHHe#, P — ocHOoBAHMe [epIeHAHKYJApPA, onyleHHOro u3 O, Ha
0, A (puc. 1).

Ha npamMoyroseHoroe Tpeyroibuaka 0,0,P HaXxopHwm, uTo

O,P = JO,0! -O,P* = Ja* -(R-1),
a T.k. APO,B — npamoyronsung, 10 AB=0,P = Ja’ ~(R~r)* .
38



Puc. 1

Iyerh @ — oCHOBAHWe NEPHEHJUKYIADA, OMYINEHHOTO W3 (), HAa TPOJONMEEHUE DAANYCA
0,D (pue. 2). Toraz 0,Q = JO,0? - 0,Q" = Ja* -(R+r),
aT.k. DQOC — NpAMOYTOMBHAK, T0 CD = 0,Q = Ja* - (R+r) .

Orger: \/a"‘ —(R-ry nam Jaz —(R+1).

C5. HaiiguTre bce sHAYCHHA MAPAMeTDA @, IPH KOTODBIX CHCTEMA

log, v = (x2 s 2x)2 4
2+ y=2x

HMEET POBHO JBA PEINeHnd .,

Pemenme:
Ha Broporo ypaBHeHHH HaxoluM: Y =2x— x=. {lepBoe ypaBHEHHe NPUHHMAET BHJ
log, y = y*.
1. Ilyers 0 <a <1. Ha pucyske 1 BEAHO, 9TO B 9TOM Cnydae ypasHeHHe log, y = it ameer
eIMHCTBeHHOe pelmenne y, < 1.
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SaIuIDeM BTOpOE YDaRHEHHe B BHJAe X  — 2x + Y, =0. Ero pnckpumusanT paseH 4—4y,, #
OH TOAMKHTEJIEH, TOCKONIBKY Y, <1. ¥papHeHme mMeeT [Ba DasAMYHLIX KOpHA X; H X,.

3HAYAT, B STOM cJIylae CHCTEMa HMeeT POBHO ABa pemreHua (x; 4y ) 1 (x,; 1) -

z = logay

z = log.y

2. Ilycrs Tenepes a >1. Ha puc. 2 BMjHO, 4TOo B 3TOM ciaydae ypaBHeHne log, y = ¥ ecnm |
MMEeT KODHH, TO TOJALKO Soibiide efMHHubl: Y, >1. Ho Torja AHCKpUMHHAHT ypaBHeHHA

- 2x+ Y, = 0 orpunatened. Pemennii mer.

Orper: O<a<l.

C6. Haligyrca nu XoTA GBI TPH NEeCATHSHAYHBIX YHCJA, BedAuuecda Ha 11, B 3aIIHCH KaXXIOTe H3
KOTOPHIX MCNONBAOBAHH Bee adps ot O go 97

Pemenne:
Yucsno gemHTesa Ha 11 rorfa ¥ TOALKO TOTAA, KOT[JA PASHOCThH MEXAY CYMMAMHM €ro nmudp,
CTORLMX HA HEUSTHBIX M HA YETHLIX MecTax, Aenurtcsa Ha 11.
3anumem Bee UMGpR noapan: 9876543210, B HanucaHHOM YHcie yKasaHHas PASHOCTE CYMM
pasHa D. Meuas MectamMu, Haopumep, D M 8, MEI OJHY CYMMY YBeJM4YHBAEeM HR 3, & APYryi0
yMeHblaeM Ha 3. 3HAYMT, PASHOCTL MEKAY CYMMAMM ero uudp, CTOSMMK Ha HEYETHHIX H Ha
YETHLIX MECTaX, CTAHOBHTCA papHol 11. Menaa mecramu, HanpuMep, 4 u 7, unun 3 1 6, mo-
NyuaeM TpebyeMble OpHEMEPEL.
Hpumeuwanue. B aajave He TpebyercA HAXOMKICHWe BCeX MHCEN, 0OJAAANIOUX YKAZAHHRIM
cBolicTROM,

Ortser: [a.
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¥ EguHblid rocygapcTBeEHHbI aK3aMeH

1

T

N Boeans L

d

T

ombemot Ne?2 H
ko Hassame
MepenmunTe IHBYeHNA YKaaaHHEBIX Beilue roned s BIRAHKA PEFMCTRPALIIA

npeguena enueTa
OrBevan Ha 33aHNS TECTA, NVLLMTE SKKYPETHO W pa3bopunso, cOBMIGAAA PaaMeTy CTRaHMLL.
He 3abyanTe Yka3arh HOMED 3a0aHUA, Ha KOTOPoe B oTBeNaeTe, Hanpumep, C1

. YCnoswa ﬂauﬂﬂ ﬂﬁl‘l“cbﬂaib HE HYWHO.

LU0

BHUMAHMWEI | J; iF Brranic mObKe ¢ daymn Opy & 3 &

. TMpW HEROCTATKE MECTA ANA OTBETA MCMONLAYHTE OGOPOTHYIO CTOPOHY Gnakka
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BCE HEOBXOAMMOE U NOCTATOHHOE AN

Bl 2011
MATEMATHKA

M3apoHue rapaHTMpyeT BoIpoBOTKY YCTOMUYMBBIX HOBMKOB Be30WwmnbBouHbIXx
LeHCTBUA HA BK3OMEHE M TPEHUPOBKY BLINONHEHUS
COMBIX PA3HLIX BUOOB 3a40HHWN,

4 MNpuBeneHb POQrIbHLIE THNOBLIE BAPMAHTH 3K3aMeHaUMoHHLX pabor 2011 ropa.

¢ AgTopbl nocobus — BegylLye CNELMONMCTE, NPHHUMOIOWME HENOCPECTBEHHOS
yuacTve B pa3paboTke METOAMHECKMX MOTEPHANOBR BNA NOArOTOBKH K BHINGNHEHWIO
KOHTPOAEHBIX M3MEpPUTENBHBIX MaTepuanos EMD

4 EpuncieenHoe nocobue, koTopoe BKNIOUYAET HE TOMBKO
10 nonHoLeHHBIX BAPMAHTOB 3K3OMEHALMOHHBIX 3QAAHHH, HO TOKXE:

* MHCTPYKLMH MO BRINOMHEHMO paBoTh
* BOPHOHT € NOAPo6HbIM pa3Bopom BCex pelueHmii M OTEETOB
* 3K3AMEHOLMOHHBIE BNAHKM YU MHCTPYKLMM NO MX 30NOMHEHUIO
* OTBETH KO BCEM 3000HHMAM W KPMTEPUM OLLEHMBAHWS 3aRaHHH Hactk C

Ecnu yvawmiica pewwn ece 30A0HMS ACHHOTO nocobus,
OH MOXET € YEEPEHHOCTLIO CKA3OTh:

4 4 rotos k El'2 no martemaTmke!
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