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UHCTPYKLMS NO BbINOJIHEHUIO padoThl

Ha BrImosiHeHUe 3K3aMeHAIlMOHHON paboThl IO Mare-
Mmatuke npaercsa 4 uaca (240 munyr). Pabora cocrour us
IByX dyacteir u comepxkut 20 3amaHuii.

Yacte 1 comepxutr 14 3agaHuU ¢ KpaTKUM OTBETOM
(B1-B14) 6a3oBoro ypoBHs 10 MaTepuajly Kypca MaTeMa-
THKHM. 3aJlaHus JacTu 1 cuuMTaloTCA BBLINIOJHEHHBIMHU, €cC-
JI1 3K3aMEHYeMbIi JaJl BepHbIA OTBET B BUAE I€JIOr0 YHUC-
JIa UJIM KOHEYHOM HeCATUYHOUN ApoOH.

Yacte 2 comepkuT 6 Oosee cioxkHbIX 3agaHui (Cl-—
C6) nmo marepuasy Kypca maremaTuku. Ilpu ux BbIDOJI-
HEHHHU HAJ0 3alHcaTh IOJHOE pelleHue U OTBEeT.

CoBeTyeM [Ji1 3KOHOMHH BpPEMEHHM IIPOIIyCKATh 3ajia-
HHUEe, KOTOpoe He yAaeTcAd BBINOJHHUTH Cpady, U Iepexo-
IUTh K cjaenyioiemMy. K BeIIOJHEHHIO IIPONYINEeHHbIX 3a-
JaHUH MOYKHO BepHYThCHA, ecjii Y Bac ocrtaHeTcsa BpeMd.

Menaem ycnexa!



TPEHUPOBOYHAA PABOTA 1

Yactb 1

4YUCNO WU KoHevyHaa aecatTndHaa apobs. OTBeT cneayer
3anucaTtb B 6naHk otBetoB N2 1 cnpaBa OT HOMepa Bbli-
NONHAEMOro 3aaaHunsa, Ha4mHas ¢ nepBow kKneto4kun. Ka-
XAaylo undpy, 3HaK MUHYC U OECSATUYHYIO 3anaTyio nu-
lwmTe B OTAOENIbHOW KJNEeTo4Yke B COOTBEeTCTBUM C
npuBeaeHHbiMn B 6nanke obpasuamun. EanHnubl name-
PEeHUN NUCaTb HEe HYXHO.

OT1BeTOM Ha 3apnaHua B1-B14 nonxHo ObiThb Lenoe

B1.

B2.

o cuuixkeHus 1eH tosap croua 800 pyb6useit, a mo-
cjJe CHM)XeHUA IeH cranl crouth 680 pybseir. Ha
CKOJILKO IIPOIIEHTOB ObLIa CHUJ)KEHa IleHa ToBapa?
(3Hak % B oTBETe He IIUIIHTE.)

Ha pucyHKe XHUDHBIMH TOYKAMHM IIOKa3aHa IeHa
HUKeJIT Ha MOMEHT 3aKpPBLITUA OMPIKEBBIX TOPrOB BO
Bce pabouune aAHU ¢ 10 o 26 HOoA6psa 2008 roza. Ilo
FOPM30OHTAJH YKAa3bIBAIOTCA 4YHUCJIa MecdAlna, 10
BepTUKAJIX — IleHa TOHHBI HHKeJs B JoJapax
CIIIA. Ins HarJIagHOCTH JKHUPHbIE TOYKH Ha
pHUCYHKe coeAuHeHbl JuHHUel. Onpeaeaure 10
PHUCYHKY HaAMOOJIBIIYIO I€eHy HHUKeJlsd Ha MOMEHT
3aKpbITUA TOProB B yKa3aHHBIH mnepuox (B
mosnapax CIIA 3a ToHHYy).



A LIeHa TOHHBlI HHKCJIA
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B3. Haiigure nyomans TtpeyroadbHuUKa ABC. Pasmep
Kaxknoi kJjerku 1 cm x 1 em. OrBer gaiiTe B KBaj-
paTHBLIX CAaHTHMeTpax.




B4.

BS.

B6.

B7.

BS.

CeMbsaA M3 Tpex YeJIOBEK IJaHUPYET II0exXaTh U3
Cankrt-IlerepOypra B Bonorgy. MoxHo exaTs moes-
IOM, a MOXXHO — Ha cBoell MamnuHe. bujer Ha mo-
e31 Ha OZHOro udejgoBeka ctouT 760 pyOJeii. ABTO-
mobusap  pacxoayer 13 smutpoB OeH3MHA  Ha
100 kuoMEeTpPOB IyTH, pPAcCTOSAHHE IIO IHIOCCE paB-
Ho 700 xm, a 1meHa OeH3mHa paBHa 17 pyOjeit 3a
autp. CrKoabKo pyOJeil mnpuaeTcsa 3allJIaTUThL 3a
HauboJjiee IelIeBYyIO IMOe3AKY Ha TPpoux?

Hamingure kopeHb ypaBHeHUd log, (6 — x) = 2.

B tpeyroarauke ABC AC = BC = 5, sin A :§°

Haiinure AB.
C
A [ B
H

. logs 2
HaiiguTe 3HaYeHUe BbIpa)keHUA 7 -5 557,

Ha pucyHke wu3o0pakeH rpaduk (QYHKIUHU
y = f(x) u kacartenbHas K 3TOMy rpaduKy, IpoBe-

JeHHasd B TO4YKe ¢ abcuuccou x,. Haiingure 3Haye-

HUe NPOUBBOAHOM QyHKIUH f(X) B TOUKe X, .
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B9. Ilnomiaazr 6G0KOBOM NOBEPXHOCTH IUJHHApPA paBHA
167, a BeicoTa — 2. Haligure nuamMeTp OCHOBaHUA.

B10. Mounery 6pocaior Tpuxkabl. Haliiurte BEepOATHOCTD
TOro, 4TO IEepBble ABa OpocKa OKOHYATCA OJUHA-
KOBO.



B11.

B12.

B13.

B14.

10

O6beM [OaHHOrO NPAaBUJILHOTO TeTpasjipa paBeH
64 cm®. Haiinure of6neM IIPaBUJIBLHOI'O TEeTpal’Apa,
pebpo KoToporo B 2 pa3a MeHbIle pedpa HZaHHOIO
Terpasapa. OTBer maiiTe B cM.

B xozxe pacinaga paguoaKTHUBHOIO U30TOIla €ero mMac-
t

ca yMeHbIIaeTcd II0 3aKOHY m(t) =my-2 T, rge

mo (Mr) — HavajJbHadg Macca usorona, t (MUH.) —
BpeMs, Ipomiejliiee OT HaAYaJbHOI'O MOMEHTA,
T (MuH.) — nepuon ImoJypacnaga. B HadyaJabHBIN
MOMEHT BpeMeHH Macca wuzoroma moy = 200 mr.
Ilepuox ero mnoaypacnaga T = 4 muH. Yepes

CKOJILKO MHMHYT Macca Hu3oTroma Oyaer paBHa
25 mr?

M3 nyskra A B nyHKT B, paccrosHue MexXay KOTO-
peiMmu 60 KM, O,ZLHOBpeMeHHO‘ BLIeXaJUd aBTOMOOU-
JUCT ¥ BeJjocureaucr. VIsBecTHo, 4TO B yac aBToO-
mobuauct mnpoesxxkaer Ha 90 KM OoJsbllle, uYeM
Besocuneauct. OmnpemesnuTe CKOPOCTh BeJIOCHUIIEIU-
cTa, €CJU HU3BECTHO, UTO OH HpHUOLLT B myHKT B Ha
5 yacoB 24 MUHYTBI MO33Ke aBToMoOmaucra. OrBer
IanTe B KM/U.

Haiaure Haubosblllee 3HadueHHEe QYHKITUHU
y=x>-18x° +81x + 73

Ha orpeske [0; 7].



Yactb 2

C6 ucnonblyinte 6nank orBetoB N2 2. 3anuwunTte cHava-
na HoMep BbLINOMHAEMOro 3a0aHuda, a 3aTemM NoJsHoe
060CHOBaHHOE peLleHne n oTeerT.

Ina 3anucun peweHnn n oteetos Ha 3apaHua C1-

C1.

C2.

C3.

C4.

Pemure ypaBHeHUE
2 sin? x+(2—\/_2—)cosx+\/§—2 = 0.

YKa)kuTe  KOpPHH, IpHHAJJIEXalllue  OTPe3KY

om Tm
[?’?] .

OcHoBaHMEe IIPAMONl UYEThIPEXYTrOJbHOW IIPU3MBI
ABCDA:B,C1D; — nupamoyroabauk ABCD, B KoTo-

pom AB =5, AD = J33. Haiinure TaHreHc yrJa
MEXIY IJOCKOCThI0 rpaHu AA;D;D nOpuamMbl H
IIJIOCKOCTBIO, IIPOXOASIIEN 4Yepe3 cepeauHy pebpa
CD nepneHIuKyasipHo npsmoul B1D, ecau paccros-

HUe Mexay npameiMu A;Ciu BD paBHO \/§ .

Pemmure cucremMmy HepaBeHCTB
93 9" 2 4 9" > 511,

log, 3 + log, (x® —Tx+11) < log, (xz —Tx +§ + 10).
x x

BricoTsl TpeyronbHuKka ABC mepeceKaloTCAa B TOU-
Ke H. UsBectHo, uro CH = AB. Haliaure yro.a
ACB.

11



Cs.

C6.

12

HaiiguTe Bce 3HaueHHMA IapaMeTrpa 4, IIpU KOTO-
pBIX CHCTEMA

log, Jy+1= (xz —6x)2 ,
x? +y =6x

¥MeeT POBHO JIBa pellleHud.

MOKHO JIM IPUBECTH IIPUMep NATHU Pa3JUYHBLIX Ha-

TYpaJIbHBIX 4YHCeJI, IIPOu3BeJeHHe KOTOPhIX pPaBHO
792 n

a) nNATh;

6) yeThIpe;

B) TpH

13 HAX 00pas3yroT reoMeTpu4YeCcKyIo Mporpeccuio?



TPEHUPOBO4YHASA PABOTA 2

Yactb 1

OtBeTOM Ha 3apaHuna B1-B14 nonxHo ObiTb Lenoe

4YUCNO NN KOHeYHas aecatuyHasa apobb. OTeBeT cnenyer
3anucartb B 6naHk otBeTtoB N2 1 cnpaBa OT HOMepa Bbl-
NONMHAEMOro 3a4aHunsa, HaYnMHas ¢ nepBown kneto4dkn. Ka-
xXayto umodpy, 3HaK MUHYC N OECATUYHYIO 3ansaTyio Nun-
lUMTE B OTAENbHOW K/IEeTOYKe B COOTBETCTBUM C
npuBeaeHHbIMU B BnaHke obpasuamun. EamHunubl name-
PEHUI NNCaTb HE HYXHO.

B1.

B2.

B seTHeM Jlarepe Ha Ka)XIOro ydacTHHMKa IoJaraer-
ca 50 r caxapa B meHb. B Jjarepe 163 uesoBeka.
CKOJBKO KHJIOTPAMMOBLIX IIayeK caxapa Heo0Xo-
IUMO Ha HeZeaio?

Ha nuarpamme mnokasaHa cpeJHeMecsS4YHas TeMIIe-
parypa Bo3ayxa B CaHKT-lIlerepOypre 3a KaxKablii
mecArn, 1999 roma. Ilo ropusoHTasn yxKasbIBaIlOTCH
MeCAIbI, 10 BEPTUKAJH — TeMIlepaTypa B rpajycax
IHenscusa. Onpenenure mo guarpaMme, CKOJbKO Me-
csleB Broporo noayrogusa 1999 roza cpegHasa TeM-
neparypa Obl1a Huxke 14°C.

13
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MCCALIbI

B3. Haiigure miomanp Tpamemuy, u300paKeHHOH Ha
KJIeTyaTo¥ Oymare ¢ pasmepoM KjeTku 1 cm x 1 cm
(cm. puc.). OTBeT JaiiTe B KBaAPAaTHLIX CAHTHMETPAaX.
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B4. Jlnsa M3roToBjieHHs KHUXKHBIX IOJIOK Tpebyercs 3a-
Ka3aTh 40 OoIMHAKOBBIX CTEKOJI B OJHOM M3 Tpex
dupm. Ilnomane Kaxkaoro crekJja pasHa 0,15 M2, B
Tabynie NpuBeAeHBbI I[EHbl Ha CTEKJIO U Ha pe3Ky
creKkoJi. CKOJIBKO pyOJsieid HY»KHO 3aIlJlaTUTh 3a ca-
MbIi BHITOAHBINA 3aKa3?

dupma CroumocTs CcTEKJia Pe3ka crekja
(py0. 3a 1 M%) (py0. 3a 0IHO CTEKJIO)
A 100 20
b 90 25
B 170 BecniarHo

14



B5. Haiigure kopeHb ypaBHeHUs log, (x +7) = -2.
7

B6. B rTtpeyronbauke ABC yron C pasen 90°,

sin A = % . Hasigure cos B.

A dc

log, 6
1 7
B7. Briuuciaure 3HadeHHe BBIPAKEHUA (7 °g67) .

B8. ®yuknusa y=f(x) omnpemeneHa Ha wuHTepBase
(-5; 6). Ha pucyHke usobpaskeH rpadux QyHKIUH
y=[(x). Haiigure cpeim TOUEK X;,X,,..., X; Te

TOYKH, B KOTOPBIX HIpou3BogHad ¢yHkmuu f(x)

PaBHaA HYJIO. B orBeTr 3anuinnTe KOJHUYECTBO Hall-
A€HHBIX TOUEK.
y 4

y = f(x)

34

15



B9.

B npamoyroaprHoM napajurenenunene ABCDA,B,C,D
usBectHo, 4yro AC, =50, BB, =3, B/C, =4.
Haiagure nauny peépa DC.

B10. Ha rapenke 10 nupoxkoB: 3 ¢ MAcoM, 5 ¢ KaImyc-

B11.

TOM U 2 C¢ BUIIIHeid. ApTyp Hayraja BbIOMpaeT OAUH
nupoxxok. Haiigure BepOATHOCTL TOro, 4YTO OH
OKa)XeTcs C BUIIIHEH.

3
O6bem nmuauHapa paBeH 12 cm”. Uemy paBeH 00beM
KOHYyca, KOTOPLIA HUMeeT TaKoe >Ke OCHOBaHHe U Ta-
KYIO K€ BBICOTY, KaK M JaHHBbINA ITUJIUHAD?

B12. IIpu Ttemnoeparype 0 °C peabc umMeer JAJIUHY

16

l, =20 wmerpos. IIpu npoksnazke nyTed Mexny

penbcaMu octaBuiu 3a3op B 9 mm. IIpu Bospacra-
HUM TeMIepaTypsl OyJeT IPOMCXOAUTHL TEILIOBOE
paciiupeHHe pejibca, U ero AJuHa OyaeT MeHATbCA
1o 3aKOHY 1(t)=,(1+a-t°), rae

a=12-10°(C°)" — xosbdunMeHT TemIOBOrO



B13.

B14.

paciiupeHusi, ty — TemHneparypa (B rpagycax
Ilenncus). Ilpu kakoil MUHUMAJIBHON TeMIepaType
MEeXXIy peJbcaMu ucuedHeT 3a3op? (OrBeT BhIpas3u-
Te B rpaaycax Ileabcusa.)

CmemaB 70% -1 u 60% -i1 pacTBOpPbI KUCJIOTHI U JO-
6aBuB 2 Kr 4yMcTOM BOABI, moayumau 50% - pac-
TBOP KMcCJI0ThI. Eciin 661 BMecTo 2 KI' BOJAbI J00aBU-
au 2 kr 90%-ro pactBopa TOHl Ke KHCJOTBI, TO
nmonyyuau 61 (0% -1 pacTBop KHCJOTbI. CKOJBKO
KuyorpaMmoB 70% -ro pacTBopa MCIIOJIb30BAJIU MAJISA
MIOJIYYeHUSA cMecHu?

Haitgure HauboJIbIlIee 3HAYEeHUe byHKIIUHN

y:4cosx—2x+9 Ha OTpe3Ke {_Zgn; O}.
T

Yactb 2

C6 ncnonb3ynte 6nank orsetoB N2 2. 3anuwunTte cHaya-
na HoOMep BbINOMHAEMOro 3afaHus, a 3aTeM NOoJIHoe
0H60CHOBaAHHOE pelueHue n oTeerT.

na 3anucu peweHun n oteeTosB Ha 3aanaHuna C1-

C1.

Pemure ypaBHeHUe

2

7sin? x + 4 sin x cos x — 8 cos® x = 0.
YKaxkure  KOpPHH, [pPHUHAAJIEXAIllUe  OTPE3KY
3t 5n
[—;—1.
2 2

Kuuxpvte noaxu coobmecmea
FEK. DIARY

17




C2.

C3.

C4.

C5.

18

B npaBuJIbHOM ImeCTUYTOJIbHOM nupamuze SA..F,
6oxoBBIe pedpa KOTOpOil paBHBI 2, a CTOPOHBI OCHO-
BaHUA — 1, HailuTe KOCHHYC yIJjla MeMXAy IpPAMOM
AC u nnockocteio SAF.

Peiuiute HepaBeHCTBO

3x -2 (x -1)°
| +3log, ————— <
08 x -1 Es 3x —2

1.

B Tpanenmuum ABCD wusBecTHbI OOKOBBIE CTOPOHBI
AB = 27, CD = 28 u BepxHee ocHoBaunue BC = 5.
H3BecTHO, UTO

cos ZBCD = —; .

Hanngure AC.

Hangnre Bce 3HaAUeHUs @, IPU KaKIOM H3 KOTO-
pBIX cHCTEeMAa



C6.

2 2
(x+3) +(y-9) =25,
y=h—d+4
“MeeT POBHO TPHM Pa3JIMUYHBIX pellleHusd.
IIpu xKaxkomM HauboOJbIIEM n HalIeTcad N CeMHU-
3HAYHBIX YHCEJI, ABIAKIIUXCA I[OCJeI0BaTEb-

HbIMM 4YJEeHAMHU OJHON reoMeTpUUYECKOM Iporpec-
cuu?

19



TPEHUPOBOYHAA PABOTA 3

Yactb 1

4YUCNO NN KOHeYHasa necatTnyHaa npobs. OTBET cneayer
3anucartb B 6nank otBetoB N2 1 cnpasBa OT HOMEpa Bbl-
NONHAEMOro 3a0aHns, Ha4YnHasa ¢ nepeBon kKnetTo4kn. Ka-
XAyl umdpy, 3HaK MUHYC U OECATUYHYIO 3anaTyio Nu-
lUMNTe B OTAENbHOW KNeToyke B COOTBeTcTBMM C |
npuseneHHbiMM B GnaHke obpasuamu. EanHuubl name-
PEHUN NNCaTb HE HYXHO.

OTtBeTOM Ha 3anaHna B1-B14 nonxHO ObiTb Lenoe

B1.

B2.

20

IIToxonagka crour 30 pybseii. B BockpeceHbe B Cy-
IepMapKeTe AeicTByeT cnenuajbHOe MNpeaIoKeHue:
3aIJIaTUB 3a [ABe IIOKOJIAAKH, HOKyIaTeJb MoJyda-
eT Tpu (ogHY B momapok). CKOJBKO LIOKOJIAZOK
MOXKHO noayuuth Ha 190 py6Jsieit B BockpeceHbe?

Ha auarpamMmme ImokasaHa cpeJHEeMecAYHas TeMIle-
parypa Bo3gyxa B CBepaioBcke (HoiHe — Ekare-
puHOYpPr) 3a xaxapiii Mecan 1973 roma. Ilo ropwu-
30HTAJIM YKAa3bIBAIOTCA MeCSIlbl, II0 BEPTUKAJIH —
TeMIiepaTypa B rpagycax Ileabcus. Onpenenure mo
auarpamMme, cKogbkKo B 1973 roamy OwLi1o Mecslies,
KOrja cpeaHeMecsiYHas TeMIlepaTypa IIpeBhIIIaja
10 rpanycoB Ilenbcus.



TOA

MCCAILBI

B3. Haitgure nnomanas S cekropa. B oTBere ykakure

S .
— . Pasmep kaxponn kjetku 1 cm x 1 cm. OTBer
s

,uai?l're B KBaJIpaTHbIX CAHTHUMeETpAax.

\

ZacRay
' /

A

B4. CrpourenbHas (¢upma I[JaHHpPyeT HOpuodpecTH
72 KybomMeTpa IeHOOJIOKOB y OJHOro M3 Tpex IIO-
craBIKoOB. CKOJIbKO pyOJieil mpuaeTcsa 3alljIaTHTh
3a caMylo JIellIeBYI0 HOKYIIKY ¢ gocTaBKoi? Ilennl u
YCJIOBHS JOCTaBKH IIPHBEJIEHBI B TaOJuIe.
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ITocraB-| Croumocth |CtrommocTh| JlomostTHUTE/IBHBIE

OIUK HGHOGJIOKOB AJOCTABKH YCJI0OBHUA
(py6. 3a M) | (py6.)
A 2850 4900

IIpu 3aka3e Ha cymMMy
b 3100 4600 6osiee 150 000 pyo.
JocTaBKa OecIijiaTHO

IIpu 3akase HA cymMMY
B 2900 4800 6osiee 200 000 pyo.
ITOoCTaBKa OecrjiaTHO

B5. Haiigute KopeHb ypaBHeHusa: +—-24 — 5x = 4.

B6. B rpeyroasnuke ABC AC = BC, yroa C pasen 120°,
AB = /3 . Haitnure AC.

C

18

B7. Haligure 3HaueHUe BhIparkeHUA —ogaZ
gloes

B8. Ha pucynmke wm3o0paked rpabux GyHKIHUHU
y=f (x) U KacaTeJbHasA K 9ToMy rpaduky, mpose-

IeHHasda B TouKe c¢ abciuccoii —1. Haiiagure 3Haue-
HUe IIPOU3BOAHON PYyHKIUU [ (x) B TOYKe x, = -1.

22



B9. B npasBuiabHO#il TpeyrosbHOM nupamuge SABC M —
cepenuHa pebpa BC, S — BepmuHa. M3BecTHO, 4TO
SM = 7, a momagb 60KOBOI MOBEPXHOCTH paBHa 63.
Haiinure nqauHy orpesxka AB.

S

23



B10.

B11.

B12.

B13.

B14.

24

B ¢upme Takcu B JaHHBIA MOMEHT CBOOOJHO
10 mamuH: 5 yepHbIX, 1 kearaa u 4 3eneHbix. Ilo
BbI3OBY BblexaJjia OJHA U3 MAIIIUH, CJAYy4YalHO OKa-
daBlIasicsa OJuKe Bcero K 3aka3uuky. Hangure
BEPOSATHOCTh TOr0o, YTO K HEMY IIpUEAET KeJToe
TaKCH.

Berounsbrii map Becut 0,5 T. CKOJIbKO TOHH OyzeTt
BECHUTH IIIap BABOe OOJIBIIIEro paguyca, caeJaHHbIN
U3 TaKoro xe 6erona?

Koadpodpunuenr nonesnoro aencreusa (KIII) mexoro-
poro ABUTraTeJasd ornpeaeasaeTcs dopmysoHn

T, - T.
n=-1-—2.100%, rae T, — TemmepaTypa Harpe-

1
Baresada (B rpaaycax KemnwpBunHa), T9 — Temmnepartypa
xosoaguabHUKa (B rpaaycax KempBuna). Ilpu kakoi
MUHUMAJNbHOH TeMmnepatype HarpeBatenda T, KIII]
3TOro0 JABUrareasa OygeT He MeHbine 45%, ecau
TeMmneparypa xojgoauabHuKa Ty = 275 K? Orser
BbIpa3duTe B rpaaycax KeabBuna.

IIBa aBTOMOOMJIsT OoTHpaBiAlOTCs B 420-KHJIOMETpO-
Bl mpolOer. IlepBBIii eZeT €O CKOpPOCTBIO Ha
10 xM/4 Gosbllieit, YeM BTOpOi, U NMpuUOLIBaeT K Gu-
HUIIY Ha 1 yac paHbille Broporo. HalTu cxkopocThb
aBTOMOOUJISA, MPUHIEAINEro K (PMHUIITY BTOPBLIM.

Haiinure  HauMeHbllee 3HaueHHe  (GYHKIHUH

y=8tgx-8x-2n+5 Ha o'rpeslce{—g; g:l



Yactb 2

Ona 3anucu pelieHnin u oTeeToB Ha 3apaHuna C1-
C6 ncnonb3ynte 6nank orsetos N2 2. 3anuwuTe cHa4ya-
na HOMep BbLINOMHAEMOro 33a4aHusa, a 3aTtemMm NoJsiHoe
060CHOBAHHOE peLLeHne n OTBET.

C1. Pemnre ypaBHeHME

(60052 x—5cosx—4)\/—43sinx =0.

C2. B npaBuJIbHOH UYeTHIPEXYroJIbHOM IIUpaMuje
SABCD, Bce pebpa kKoTopoil paBHBI 1, Halgure
KOCHHYC yIjia MexXAy npaMoil AB U MHJIOCKOCTHIO
SAD. |

C3. Pemnute cucreMy HepaBeHCTB:

25% +3.10 —4-4* > 0,
log , (x* —12lxl +37)-log , (x* —121x/+37) > 0.

1-— 1+—
37 37

25



C4.

Cs.

Cé6.

26

TpeyronpHuK ABC BnHMcaH B OKPYXKHOCTH pajuyca
12. U3BecTHO, uTO AB =6 u BC = 4. Haiigure AC.

Haiigute Bce 3HAUeHWs @, OPH KaKAOM U3 KOTO-
DPBIX ypaBHEHHE 4x—|3x—|x+a||:9|x—3| MMeeT

IBa KOpHA.

MOXKHO JIM IPUBECTHU IIpUMeP IATH PA3JTUYHBIX Ha-
TYPAJbLHLIX 4YHCEJ, IPOM3BeJeHHE KOTOPhIX pPaBHO
312 u

a) IATb;

6) deTnIpe;

B) TpH

U3 HUX 00pa3yloT reoMeTpHYECKYI0 IIPOrPeCcCHIo?



TPEHUPOBOYHAA PABOTA 4

Yactb 1

4YUCNO NN KOHeYHasa aecatudHaa apobs. OTBeT cneanyet
3anucatb 8 6naHk otBeToB N2 1 cnpaBa OT HOMepa Bbl-
NONHAEMOro 3a4aHusi, Ha4YnHaa Cc NepBoun kneto4kn. Ka-
XAyl undpy, 3HaK MUHYC U OECATUYHYIO 3anaTyio Nu-
lwmMTe B OTAOENLHOW KINEeTo4ke B COOTBETCTBUUN C
npuBeaeHHbIMN B 6naHke obpasuamu. EanHnubl name-
PEeHUN NUCaTb HE HYXHO.

OTtBeTOM Ha 3apaHua B1-B14 nponxHo ObiTh uenoe

B1.

B2.

Tensoxonx paccuutan Ha (00 maccaXuUpoB H
25 unreHoB kKoMaHAbI. Kaxgaa cnoacaresabHad
IIJIIONKa Mo)eT BMecTUTb (0 uyesnoBek. Kakoe
HauMeHblllee YHCJIO IIJIONOK TOJIKHO OBITH Ha Te-
I1JI0X0J€e, 4TOoObI B ciiydae HEOOXOJUMOCTH B HHX
MOXKHO OBLIO Pa3MeCTHTh BCEX IIaCCayKHMPOB U BCEX
YJIeHOB KOMaHIbI?

Ha pucyHKe »XHUPDHBIMM TOYKAMH IIOKa3aHO CYyTOUY-
HO€ KOJIMYECTBO OCAJKOB, BBLINAJaBIINX B ToMcKe ¢
8 nmo 24 suBapsa 2005 roza. Ilo ropusoHTaau yKa-
3bIBAIOTCA UYMUCJIa MecsAlla, 10 BEPTHKAaJU — KOJIH-
YeCTBO OCAJKOB, BBINABIINX B COOTBETCTBYIONIIUI
IeHb, B MujaauMerpax. I[J1d HarjasigHOCTH >XKHUPHbIE

27



4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

B3.

28

TOUYKM Ha PHCYHKe coeIuHeHbI JuHuei. Omnpeneiu-
Te IO PUCYHKY, CKOJIBKO JHEeH M3 JaHHOIro IlepHoja
0CaJIKOB He OBILJIO.

CYTOYHOE
KOJIMYECTBO OCAJIKOB

e
——

\

Y NN

8 9101112131415161718192021222324
MECALa

HaiiguTe niomaas Tpeyrojgbuuxka ABC. Pasmep
Kaxxgon kKJjeTKH 1 cm x 1 cm. OTBeTr nmaiiTe B KBaj-
paTHBIX CAHTHUMETpAax.

1cm




B4.

B5.

B6.

B7.

BS8.

Tpoe pemialoT, Kak UM oboiifieTcA AelIeBJe A0eXaTh
n3 MockBel B CaHkT-IleTrepOypr — Ha moe3ae UM B
aBromobuse. Buner Ha moe3n croutr 600 pybien Ha
OIHOTO YyeJIOBEeKa. ABTOMOOUJIBL pacxoayer
10 autpoB 6eH3uHa Ha 100 KujaOMeTpPOB IIyTH, pac-
cTosiHHE 110 mocce paBHo 700 Kujomerpam, a IleHa
OensuHa paBHa 19 py6asm 3a autp. CKoabKo pyO-
Jeii mpuIeTcs 3alJaTUTh 3a Haubojiee [OeIleBYIO
IIoe3aKy Ha Tpoux?

6-x
1
Haiigure KOpeHb YpaBHEHUS (6] = 36.

B Ttpeyronbaunke ABC yron C paBen 90°,

cos A = —g—, AC = 4. Haitigure BricoTy CH.

B

A C

o log~ 3
Hapmnfre 3HAYE€HHE BBIPDAXEHUA 5-7 €7 .

Ha pucyuke wu3obOpakeH rpadpuk QPyHKIUH
y = f(x). Halizure cpeiy TOUEK X, Xy, X3, X4, X5 H

X¢ Te TOYKH, B KOTOPBIX NPOM3BOJHASA (QYHKIIUH

f(x) orpunmarenrHa. B oTBeT 3amuIIMTe KOJHMYeCT-
BO HAMJEHHLIX TOUEK.

29



y = f(x)

B9. B n1npaBunbHOiI  YeTHLIPEXYroJbHOH  IHUpaMuyie
SABCD touka O — 1eHTp OCHOBaHUdA, S BepIIUHA,
SO = 12, AC = 18. Haitnure 6oxoBoe pedbpo SD.

B10. IIpu BKIIOUEHHH TeJIeBU30P NOKAa3bIBaeT cJydai-
HbIil KaHajl. 3pUTeJb BKJIOYAeT TeJeBu3op. B aTo
BpeMsdA [0 ABAAIIATH KaHajJaM M3 COpOKa IIOKa3bl-

30



B11.

B12.

B13.

B14.

BalOT pekJamy. HaiiaguTe BepoOATHOCTL TOT'0, UYTO
3pUTEJb INPH BKJIIOUEHUH IIOIaJeT Ha KaHaj, Trie
peKJiaMa B 3TOT MOMEHT He HIET.

3
O6bem KoHyca paBeH 6 cm”°. Uemy paBeH o0BbeM
IIUJIUHIpPA, KOTOPHIA MMeEEeT TaKoe K€ OCHOBaHUE U
TaKyI0 JKe BbICOTY, KaK U JaHHBIA KOHYyC?

Hona onpeaeneHusa 3QPeKTUBHON TeMIepaTyphl
3Be31 ucnoab3yioTr 3akoH Credpana — DBosbnmaHa,
COTJIACHO KOTOPOMY MOIIIHOCTh HU3JIYUEHHUS Harpero-
ro Tejia IPAMO IIPONOPIHUOHAJILHA ILJIOHIAAU €ro IIo-
BEePXHOCTH M UYETBEPTON CTeIleHH TeMIlepaTyphl:
P = cST“, rae c = 5,7 - 10® — gucnosoit K03 (-
duuenT, naollagb HU3MepseTcsas B KBaJApPaTHBIX
MeTpax, TeMmIiieparypa — B rpagycax KeabBuHa, a

MOIIJHOCTh — B BaTTaxXx. I/I3BeCTHO, YTO HEeKOoTopasda

1
3Be3la UMeeT Iomiagb S = %-1011 Mz, a Hu3Jy-

~12
yaeMas el0 MOIIJTHOCTL P He MeHee 46,17 - 10°°, on-
peleJuTe HAUMEHBIIYI0 BO3MOXKHYIO TEMIIEPATYPY
9TON 3BE3IbI.

IlepBaa Tpyba Hamoanser 6ax obbemom 570 JHT-
poB, a Bropas Tpyba — 6ak oobemom 530 aUTPOB.
MN3BecTHO, UTO OfHA M3 TPYO HPOIYyCKAeT B MUHYTY
Ha 4 J Boabl Oosbllie, ueM apyrasa. CKOJIbKO JIUTPOB
BOALI B MMHYTY IIpOIIyCKaeT BTopasd Tpyba, ecau
0aku ObIJIM HAOOJHEHBI 3a OJJHO U TO Ke BpeMsa?

Haiinure  HauMeHblllee  3HaueHHMe  (DYHKIUH
f(x)=x® +3x%> —3 Ha orpeske [-2; 1].
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Yactb 2

C6 ucnonb3ynte 6nank orsetos N2 2. 3anuwuurte cHava-
na HOMep BbLINOMIHAEMOro 3a4aHusl, a 3areM nNosiHoe
o6oCcHOBaHHOE peLleHne n oTBer.

ona 3anucu pewenni n oTBeToB Ha 3anaHusa C1-—

C1.

C2.

C3.

C4.

32

gsin2 x _ 3\/5 sinx
Pemure ypaBHeHUE =0.

v—2cosx -1

B mnpaBuiabHO# TpeyroabHoii mpusme ABCA,;B,C,,
Bce pebpa KoTropo#l paBHBI 1, HaliiuTe KOCUHYC yr-
Ja Mexxay npameimu AB; u BC,.

2log, (x2 + 6x)

—7<1.

PeiiuTe HepaBeHCTBO
log, x

OxpyxHoctu ¢ neHtpamu O, u O, nepecekalTcd B
Ttoukax A u B. H3sBectHo, uro LAO,B =90°,
ZAO,B =60°, O,0, =a. Haiinure pamuycbl OK-

PY>KHOCTEM.



C5.

Cé.

Haiitu Bce 3HaueHus IIapaMeTpa a, IPH KOTOPBIX
cucreMa

log, (x+y-1)=x-38,
2x+y =4

HMeeT €eAUHCTBEHHOE DeIllleHUe.

Pemmnte ypaBHeHue 3™ +4" =5 B HarypampHBIX
yucaax.
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TPEHUPOBOYHAA PABOTAS

Yactb 1

4YUCNO NN KoHevHasa necatudHaa apobs. OTBET cnenyer
3anucartb B 6naHk otBeTtoB N2 1 cnpaBa OT HOMEpa Bbl-
NONHAEMOro 3a4aHusa, Ha4YMHaa ¢ NepBow KNeTodkn. Ka-
XAy umdpy, 3HaK MUHYC U OECATUYHYIO 3anaTyio Nu-
WwnTe B OTAENbHOW KJEeTOYKe B COOTBETCTBUUN C
npueeneHHbIMN B BnaHke obpasuamu. EanHuubl name-
PEHUN NNUCaTb HE HYXHO.

OTtBeTOM Ha 3anaHunsa B1-B14 nonxHo 6biTb uenoe

B1.

B2,

34

Marasun otkpbiBaeTrcss B 10 yacoB yTpa, a 3aKpbl-
Baerca B 10 uyacoB Beuepa. OOeneHHBIN IIepepPLIB
anurca ¢ 15 go 16 yacoB. CKOJBKO 4acoB B JeHb
OTKPBIT MarasuH?

Ha pucyHke musoOpakeH rpaduK cpeaHECYyTOUYHOM
temnepatypbl B r. CapatroBe B mepuox ¢ 6 mo
12 okTabpa 1969 r. Ha ocu abciucc oTKJIaAbIBAIOT-
cs 4YHcJa, HA OCH OpPAWHAT — TeMIeparypa B rpa-
nycax llenbcusa. Onpeaenure no rpa@HUKy, CKOJbKO
IHell M3 yKal3aHHOIoO IIepuojia CpeAHss TeMIepary-
pa O6nlia B npegesax ot 6,5 °C mo 9 °C.



Cpennecytounas temnepatypa B Capatose
¢ 6 mo 12 oktabpa 1969 r.

12

10

\ // N\

B /

S N B O 0

6 okt 7 OKT 8 okt 9okt 10 okt 11 okt 12 OkT

B3. Haiigure niomanps tpanenuu ABCD. Pasmep Kax-
moii Kjgerku 1 cm x 1 cm. OTBer JaiiTe B KBajpar-
HBIX CAHTHMeTpax.

1cm
B C
A D

B4. Ot goma mo Jauu MOXKHO JoexaTh Ha aBTodOyce, Ha
3JIEKTPUUYKE HJIA Ha MAapIIPYTHOM TaKCH, BBIAAA
Ha KOHEYHO#l ocTaHOBKe. B Tabjsuile IIpuBeJIeHO
BpeMsf, KOTOPOE€ HYXXHO 3aTPAaTHTh HA KaMXIbIi

35



yyacToKk nytu. Kakoe HauMeHbIllee BpeMsA MOTpe-
OyeTcsa Ha mopory ot aoma no pauu? OrBer maiiTe B

yacax.
Buna Bpemsa Ha Bpemsa B | Bpems Ha go-
TpaHCIIOpPTa | AOPOTY Hell- IyTH pOry MHEeIIKOM
KOM OT JoMa OT KOHEUHOM’
10 OCTAHOBKH OCTaHOBKH
IO Jauu
2 yaca 10
ABTOOYC 20 MmuHyT 5 MUHYT
MHHYT
1 gac 55
IJJIEeKTPpUUYKA 15 MuHyT 20 MmuHYT
MHHYT
MapmipyTHOe 1 gac 40
pHIpY 15 munyr 40 MUHYT
TaKCH MHHYT

14-5x
B5. Haiigure KopeHb YpaBHEHUA (Ej =64.

B6. B tpeyroapauke ABC yroa C pasen 90°, yroa A
paBeH 60°, AB = 8. Hangure AC.

A

C B

- log 4
B7. Haiinure 3uauenue Beipaxkenus 10-7 7 .

36



B9.

Ha pucyake wuzobpaxkeH rpadpux GyHKIUHU
y = f (x). HafizuTe cpeau TOYEK X;,X,, X3, X;, X5 U
Xg Te TOYKH, B KOTOPHIX HPOM3BOJHAA (YHKIIUH

f(x) orpumarensHa. B oTBeT 3amMIINTE KOJIHUUYECT-
BO HaMJIeHHbIX TOYEK.

B nOpaBuiIBbHOM  UYeTHIPEXYTrOJbHOM  INHpPaMHIE
SABCD Touka O — 1eHTp ocHoBaHus, S
BepmiuHa, SA =26, BD =20. Hainaure naJauHy
orpe3ka SO .
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B10.

B11.

B12.

B13.

38

JlBoe UrpaimoT B KOCTH — OHH IO pa3dy OpocaioT ur-
pajibHbI KyOMK. BelurpeiBaer ToT, y KOro 0oJblile
oukoB. Eciu BbIlafaeT NOPOBHY, TO HACTyIaeT
HUubs. IlepBblii Opocus KyOMK, M y Hero BBINAJO
4 ouka. Haiigure BepOATHOCTHL TOr0, YTO OH BBIUT-
paer.

Paguyc ocHoBaHHsA MepBOro KOHyca B 2 pasa
MeHbIIle, YeM paguycC OCHOBAHHUS BTOPOr'o KOHyca, a
obpasyroIiiasa mepBoro KoHyca B 3 pasa O0oJibllle,
yem oOpasymlias BToporo. Uemy paBHa ILIOLIAAb
OOKOBOM ITIOBEPXHOCTH IE€pPBOr0 KOHYyCa, €CJIHU ILIO-
Imanab 60KOBOI MOBEPXHOCTH BTOPOro paBHa 22 cm??
OTBeT gaiiTe B cm?.

Macca PAaAHOAKTHUBHOI'O BellleCTBa YMEHbIIAETCHA IIO
t

sakony m(t) = m02_F . B nabopaTopu# IOJYUYHJIH

BEIIleCTBO, coAeprkalliee B HAayaJbHbBII MOMEHT Bpe-
MeHHu mo = 12 Mr msoroma Harpusa-24, nmepuoj IIo-
Jypacnajga kKoroporo paBeH T' = 15 4. B Teuenune
CKOJIBKMX YacoOB cojiep»KaHue HaTpusa-24 B BeIlecT-
Be OyJeT NpeBOCXOAUTL 3 Mr?

Tenyoxoa, CKOPOCTh KOTOPOTO B HEMOABUXKHON BO-
ne paBHa 20 KM/4, NPOXOAUT II0 TE€YEHUIO PEKH IO
IIYHKTa Ha3HAUYEeHUs U II0CJIe CTOAHKH BO3BpAalllaeT-
ci B MHCXOAHBIM nyHKT. Hanagure paccrosHue,
NIPOHJEHHOE TEILJIOXOAOM 3a BeChb peHc, eclIU CKO-
pOCTb TeyeHHsA paBHa 4 KM/4, CTOAHKaA HOJHATCA
3 Jaca, a B MCXOAHBIII MYHKT TEIJIOXOJ BO3BpAallia-
eTcss yepe3d 13 yacoB mocJje OTILILITHA U3 Hero. Or-
BET AayTe B KMJIOMeTpax.



B14. HaiinuTte HaVMeHbIIIee 3HaYeHue byHKIHUH

y =(x - T)e*° na orpeske [5; 7].

Yactb 2

C6 ucnonb3yinte 6naHk oteetoB N2 2. 3anuwmnTte cHa4a-
na Homep BbLINOMIHAEMOro 3afaHusi, a 3aTemM NoJsHoe
obocHOBaHHOE pelleHue n oTseerT.

Ona 3anucu peweHnin n oteeToB Ha 3anaHua C1-

Cl1.

C2.

C3.

Pemiure ypaBHeHUE
cos 2x + 2 cos? x — sin2x = 0.

YKaXuTe  KOPHH, MOpHHAJJIeXaIlue  OTPe3Ky
3n
[

59
220

HuamMeTp OKPYXHOCTH OCHOBAHUSA IIMJIHHAPA paBeH
26, obpasyromaa muauHapa paBHa 21. Iliockocts
IepecexkaeT ero OCHOBAHUSA II0 XOpJAaM AJHUHBI 24 u
10. Haiigure TaHreHc yrja MeXXIy 3TOH IIJIOCKO-
CThIO U IIJIOCKOCTBHIO OCHOBAHHS ITMJIHHAPA.

Peuinre HEpaBeHCTBO
log, ,(x+2)-log,.;3-x)<0.
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C4.

C5.

C6.

40

B TpeyroapHuxke ABC mnposeneHbl BbicOTBI BM wu
CN, O — ueHTp BIMCAHHON OKpyXHocTu. M3BecT-
Ho, uTro BC = 24, MN = 12. Haiinure paguyc OK-
PYXXHOCTH, OITMCAHHON OKO0JIO TpeyroibHuka BOC.

HaiinuTe Bce 3HaUeHUS MapaMeTpa @, IPHU KOTOPHBIX
cucreMa

4
logazyz(x2 +3x+2) ,
—x?+y=8x+2

HMeEEeT POBHO ABa pEIIeHUud.

Haiinure Bce HaTypaJibHbIe 4YMCJIa, MOCJAEeAHAA Je-
cATUYHaA nudppa Kotopblx 0 U KOTOphIE HUMEIOT
poBHO 15 pas3sauuHBIX HAaATypaJIbHBIX JdeJIUTeJ el
(BKJIIOYAsA eJUHUILY U CAMO YHCJO).



TPEHUPOBO4YHASA PABOTA 6

Yactb 1

4YUCNO VNN KOHevHasa aecatTndHaa apobs. OTBET cneayer
3anucartb B 6nank otBetoB N2 1 cnpaBa OT HOMepa Bbl-
NOMHAEMOro 3a4aHua, Ha4YmHas ¢ NepBou Kneto4dkn. Ka-
XAyt umdpy, 3HaK MUHYC U OECATUYHYIO 3andaTyio nNu-
lINTE B OTAENIbHON KNEeTO4YKe B COOTBEeTCTBUU C
npuBeneHHbiMn B 6naHke obpasuamun. EamHnubl name-
PEHNN NUCaTb HE HYXHO.

OTtBeToM Ha 3agaHua B1-B14 nonxHo BbiTb uenoe

B1.

B2.

Ceipok ctroutr 5 py6. 40 kom. Kaxkoe Haubosbiiee
YHCJIO CLIPDKOB MOXKHO KynuTh Ha 40 pybueit?

Ha puarpamMmme nokasaHa cpegHeMecSAYHas TeMIIe-
patypa Bo3ayxa B HuixkHem HoBropoze 3a KaxXabIii
mecan, 1994 roma. Ilo ropusoHTanu ykKasbIBalOTCA
MeCHAIbI, 10 BEPTUKAJIN — TeMIlepaTypa B rpagycax
IHenbcusa. Onpexenure 0o JguarpaMMe pas3HOCTb
MeXXIy HauOoJbIllel U HauMeHbIllell cpegHeMecHAd-
HbBIMH TemneparypamMu B 1994 roxy. OTBer paiite B
rpaagycax Ileabcus.
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B3. Haiigure nnomans kBagpata ABCD. Pazmep Kax-
noM KjeTkHM 1 cm x 1 cm. OTBer zaiiTe B KBajpar-
HBIX CAHTHMETpax.

1cm
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B4.

B5.

B6.

B7.

BS8.

B marasuHe ogexXabl 00BbsBJIEeHA AaKIUA — €CJHu
IIOKyIlaTe/ib IIpuoOpeTaeT ToBap Ha CYMMYV CBbIIIe
5 000 py6., oH mosyyaeT CKMAKY HAa CJIEAYIONIYIO
NOKYIKy B pasamepe 10% . Ecamn mokynarenp ydacr-
ByeT B aKIIUM, OH TepseT IpPaBO BO3BPATHUThL TOBap
B MarasuH.

Ilokxynarens B. xouerT mpuobpecTH KYpPTKY IeHOH
4500 py6., pybamky 1eHoir 800 py6. 1 Keabl IeHOH
1600 py6. B xakom cayuae B. 3amimaTuT 3a HOKyII-
Ky MeHbIIIe Bcero?

1. B. Kyour Bce TpH TOoBapa cpasy.

2. B. KynuT cHayajla KYpPTKY U pyballky, a IIOTOM
KeAbl CO CKUAKOH.

3. B. Kynur cHayajla KYPTKY M KelIbl, a IOTOM pYV-
fOaIlKy co CKUIKOM.

B orBer 3amuiiuTe CymMMy, KOTOPYIO 3armiaTutr B.
3a IMMOKYIKY B 3TOM cJiy4ae.

Haiinure KopeHb ypaBHeHus 5% = 25.

B rTtpeyronpHuke ABC yron C paBen 90°,

J21

sin A = T . Hatigure sin B.

o log 3
Haiigure 3HayeHUe BeIpa)keHus ¢ -10 10

Ha pucyHke unsobpakeH rpadmuk GpyHKnuu y = f(x)
A KacaTeJbHass K 3TOMy rpad@uky, npoBeJeHHas B
TOYKe Xo. YpaBHeHHEe KacaTeJIbHOM IIOKa3aHO Ha
pucyHke. Haliaure 3HaueHue IIPpOMU3BOAHONH (QYHK-

MU Y = —if(x)+ 5 B TOYKe Xo.
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y=-2x + 15

y = [f(x)

B9. Ilnomazr 60KOBOH MOBEPXHOCTH IIMJIHHApPA paBHA
127, a nuamerp ocHoBaHusa — 3. Haiaurte BLICOTY
IUJIMHIPA.

B10. B cpeagnem Ha 150 xapmMaHHBIX (POHAPMKOB IPUXO-
IUTCA TPM HeucnpaBHBIX. Halaure BepoOATHOCTH
KYyInuTh paboraroiuil GoHapuK.

B11l. O6bemM paHHOrO IPaBUJBHOI'O TeTpasipa paBeH
2 cm°. Haitaure obbeM IIPaBUJIBHOI'O TeTpasapa,
pebpo Kotoporo B 3 pasa OoJblle pebpa JaHHOrO
terpasapa. OTBer gaiiTe B em®,
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B12.

B13.

B14.

B sjsexTpoceTh BKJIIOUEH NpeAOXPAHUTEJb, PacCUH-
TAHHBIA Ha cuiay Toka 16 A. Omnpepenunre, Kakoe
MHHUMAJbHOE COIIPOTHBJIEHHE JIOJIKHO OBITh ¥
3JleKTponpubopa, IMOAKJIIYAEMOr0o K po3eTKe B
220 BosbT, UTOOBI CeTh IpomoJKaja padorarb. Cu-
Ja ToKa B nenu I cBsa3aHa ¢ Hanps:xeHuem U coor-

U
HollleHueM [ = B’ rae R — comporuB/ieHHe 3JIeK-

Tporipubopa. (OTBeT BhIpa3uTe B oMax.)

MoTopHas JiogKa Opollja NPOTUB TedeHUA 24 KM U
BEepHyJlachk OOpaTHO, 3aTpaTHB Ha OOpaTHBI NIYyTh
Ha 20 MUH MeHbIIle, 4YeM IIPU JABUKEHUH IIPOTHUB
TedeHusa. Hanaure ckopocTh (B KM/4) JIOKKU B He-
IIOABUYKHON BOJE, €CJIU CKOPOCTb TeUeHHs paBHA
3 KM/4.

Haiigure HauMeHbIIIee 3HaAUYEeHUEe PyHKIIU U

Yy =95cosx —6x +4 Ha orpe3ke [—%; O}.

Yactb 2

C6 ncnonb3ynte 6naHk oreetoB N2 2. 3anuwuTte cHava-
na HOMep BbLINOAHAEMOro 3aaaHus, a 3aTeM NoJiHoe
0060CHOBaHHOE peLleHne n OTBeT.

Onsa 3anucu pewennin n oTBeToB Ha 3aaaHusa C1-

45



C1.

C2.

C3.

C4.

46

Peuiute ypaBHeHUE

s—+3tgx-5=0.
cos” x

Yraxkure KOpHH, IIpuHagJaexKalgue OTPE3KY

T
[_TC’ E] .

B npaBuabHO# TpeyroanrHoir npusame ABCA,B.C,,
Bce pebpa KoTropoil paBHBI 1, HallAuTEe KOCHUHYC yr-
Ja Mexxay npambeIiMu AB u A;C.

Cy

/
AN R

\
/7

Pemiure cucreMy HepaBeHCTB

74 7* 27 S 17,

log, 1 + log, (% +8x-9) < log, (xz +3x + 1_ 10).
x x

IIpsmas kacaercss OKpYy)KHocTeld paguycoB R u r B
Toukax A um B. 3BecTHO, UTO pacCTOAHHUE MEMKIY
IleHTpaMH4 paBHO a, npuuyemMm r<R um r+R<a.
Hannure AB.



C5.

Cé6.

HaiiguTe Bce 3HaUueHHUA IIapaMerpa @, IpHU KOTOPBIX
cucreMa

2
2
log, y = (x -2x) ,
x® +y=2x
MMeeT POBHO JBa pellleHUdd.
Haiinyresa gy xorsa Obl TpU JeCATH3HAYHBLIX 4YHCJA,

mensiuxcsa Ha 11, B 3anucH KaXAoro M3 KOTOPHIX
HCII0JIb30Balbl Bce 1udpnl ot 0 go 9?
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TPEHUPOBOYHAA PABOTA 7

Yactb 1

4YUCNO NN KOHeYHasn gecatuyHasa npobeb. OTBeT cneayer
3anucatb B 6naHk otBetoB N2 1 cnpasa OT HOMepa Bbi-
NOMHAEMOrro 3a4aHUs, Ha4YMHas ¢ nepBon kKnetTo4kn. Ka-
Xaytlo umdpy, 3HaK MUHYC U OECATUYHYIO 3anaTyio Nu-
wuTe B OTAENbHOW KNeTtodYke B COOTBETCTBUN C
npueeneHHbIMN B BnaHke obpasuamun. EamHnLbl name-
PEeHNn NNCaTb HE HYXHO.

OT1BeTOM Ha 3anaHua B1-B14 nonxHo 6biTb Uenoe

B1.

B2.

48

JHenesHomopo)KHBIA OMJIET HOJII B3POCJOrO0 CTOUT
720 py6. CroumocTh OujeTa IMKOJbHHUKA COCTABJISA-
er 50% ot croumocTH Ouyera AJSA B3POCJIOrO.
I'pynna cocrout m3 15 MIKOJABHUKOB M ABYX B3pOC-
JbIX. CKOJILKO CTOAT OMJIETHI HA BCIO IPYIITy?

Ha guarpamme mokas3aHO KOJIMYECTBO IIOCETHTEJeH
caita PUA Hosoctu Bo Bce auM ¢ 10 o 29 HosAOpa
2009 roga. Ilo ropusoHTanu yKasnIBalOTCA AHU Me-
cslla, II0 BEePTHKAJIHM — KOJHUUYECTBO IIOCETHTEJeH
cayiTa 3a JaHHBIA AeHb. OnpenejuTe Mo AUarpaMme,
ckogbKOo B 2009 roay Obljio mHe# 3a AaHHBIM IepH-
o, xkorga Ha caite PUA HoBocTu Ob1JI0O HEe MeHbHIE
650 TeICAY moceTHUTEJEH.



CauTa

A KOJMYECTBO MOCETHTEJIEH
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MEcALla

njomanb 4derbipexyrojJbuuka ABCD.

L d

nauTe

B3. Ha

Pasmep kaxxmoil KjaeTku 1 cm x 1 cm. OTBeT naiiTe

B KBaJIpAaTHBIX CAHTHMETpAax.

1cMm
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B4. B rtabaune naEnl Tapudbsl Ha YCIYru TpeX (QUPM
takcu. IIpeamosaraercs Imoe3axka IJIUTEJIbHOCTHIO
70 munyTt. Hy»xHo BbIOpaTh (pupmMy, B KOTOPOM 3a-
Ka3 OyZeT CTOMTL JellieBjie Bcero. CKOJBKO pyOJien
OyZeT CTOMTHL 3TOT 3aKa3?

Pdupma| Ilomaua |IIpomosmxkurenbHOCTh| CTOMMOCTH
TAKCHU | MaIlIUHBI M CTOUMOCTH 1 MUHYTHI
(MUHUMAJIBLHON cBepX IIPOAOJI-
moe3gKku*) YKUTEJIHbHOCTH
MHUHUMAaJbHOUN
MMOe3AKH
A 200 Her 13
b Beconaruo|15 mua. — 300 pyo. 18
B 180 10 muua. — 200 py®. 14

B5. Haiiagure kopeHb ypaBHeHuA log,(x —6) = 2.

B6. B rtpeyroapHuke ABC yron C paseH 90°,

cos A = % . Hatignre sinB.

A ¢

B7. BriuuciauTe 3HaueHHe BhIparKeHUA

3log37 + 4910g7\/1—§ .
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B8. Ha pucynke wusobpakeH rpapuKk @QyHKIUU
y=f (x) M KacaTeJbHasA K 3TOMYy rpaduky, mpoBe-

AeHHasaA B To4yKe c abcuuccon x,. Hangure 3nHaue-

HUe NMPOU3BOAHOH GyHKIuUM f (x) B TOYKe X .

B9. B nnpaBuabHOM TpeyroabHoM mnupamuae SABC
K — cepemuna pebpa BC, S — BepHiuHa.
N3BectHo, uTo AB =4, a SK =21. Haiigure
ILIOIAaAbh OOKOBOI ITOBEPXHOCTH.

o1



B10.

B11.

B12.

B13.

52

B cpeagnem u3 KaxAbIX 50 mocTynuBOIUX B IIPOAa-
XY aKKYMYJATOPOB 48 aKKyMYyJATOPOB 3apsAXKEHBbI.
HaliguTe BepoOATHOCTh TOT'0, UTO KYILJICHHBIN aKKY-
MYJISITOP HE 3apsiKeH.

Paguyc ocHoBaHMA IIepBOro KoHyca B 3 pasa
MeHbIIle, YeM pajuyCc OCHOBAaHUA BTOPOr'o KOHyca, a
obOpasymliiasgs mepBoro KoHyca B 2 pasa 0oJbllle,
yeMm oOpasymoiias BToporo. Yemy paBHa ILIOLIAJb
OOKOBOI1 ITOBEPXHOCTH II€PBOr0 KOHYCa, €CJIA ILIO-
1agbL 00KOBOII MOBEPXHOCTH BTOPOro paBHa 18 cm??
OrBeT mayTe B em>.

3aBUCUMOCTb 00BEMa cmpoca ¢ (Thic. pyd.) Ha mpo-
OIVKIIUIO TIPEeANPUATHA-MOHOIIOJHUCTA OT II€HBI P
(Teic. py6.) Bamaerca ¢opmyaoir g = 160 — 10p.
Beipyyka npemnpuaTus 3a MmecAln r (B Teic. pyo.)
BbIUUcCaAeTcsa mo ¢opmyae r (p) = q * p. Onpenenu-
Te HAMOOJBIIYyI0O IeHYy p, IIPH KOTOPOM MecAYHadA
BbIpyuKa r (p) cocraBuT He MeHee 280 TwIC. pYO.
OTrBer npuBegUTE B THIC. pyO.

I'opoma A, B u C coeguHeHBbI IIPAMOJUHENHBIM
1Iocce, OpudyeM ropoz B pacmoyiodkeH MexXAy ropo-
namu A u C. I3 ropoga A B cropoHy ropojga C BbI-
exajl JIerKOBOM aBTOMOOWJIL, M OJHOBPEMEHHO C
HUM u3 ropoga B B cropoHy ropoga C BbiexaJ rpy-
30BUK. Uepe3 CKOJBKO UacOB IIOCJIe Bble3la JIETKO-
BOMl aBTOMOOUJIb JOTOHUT I'PY30BHK, €CJIA CKOPOCTH
JIETKOBOT'0 aBTOMOOU ST Ha 28 KM/4 60JIbllle CKOPO-
CTH I'DPY30BHKa, a paCCTOAHUE MEXAY ropogamMul A u
B paBuo 112 km?



B14. Hangure HaunoboJibIlee 3HaueHHue byHKIIUHU
y = In(x + 5)° — 5x Ha oTpeske [-4,5; 0].

Yactb 2

Ona 3anucu peweHnin n oTeeToB Ha 3aanaHnsa C1-
C6 ncnonb3ynte 6nank orsetoB N2 2. 3anuwunTte cHaya-
na HoOmMep BbLINOAHAEMOro 3agaHus, a 3aTeM NOoJIHoe
060CHOBaHHOE pelleHne u OTBET.

C1. Pemwure cucreMy ypaBHEeHHI

cos yvsinx =0,

2sin® x = 2cos® y + 1.

C2. [IuameTp OKPYXHOCTU OCHOBAHHA ITUJIUHIpPA paBeH
20, obpazyromas nuiaunHapa paBHa 28. IliaockocThb
IepecekaeT ero OCHOBAHUSA IIO XOopjhaM AJHUHBI 12 u
16. HaiiguTe TaHreHC yrja MeyKIy 3TOM IIJIOCKO-
CTBIO U IIJIOCKOCTBIO OCHOBAHUA ITUJIHHAPA.

C3. Pemure HepaBeHCTBO (5 > 1.

ljlogz(xz-l)

C4. Touxkm A,, B, u C, — OCHOBaHUA BBICOT Tpe-
yronbHuka ABC. VYrael TtpeyroabHuka A,B,C,
paBHBI 90°, 60° u 30°. Haiigure yrijsl TpeyroJbHH-
xa ABC.
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C5.

C6.

o4

Hanagure Bce 3HaueHUs a4, IIPH KaxXAOM H3 KOTO-
pPbIX CHUCTEMA

la|"™" =1log, x - 6,

x—log,x=y—-6

HMeeT POBHO ABa pEIIEeHUsA.

Bce u4yeHbBI KOHEUHOM IIOCJIeZOBATEJIBHOCTH SABJIA-
I0TCA HaTypaJbHBIMHU uucjaaMu. KaKaAbIil 4jieH 3ToM
II0CJIeJOBATEeJILHOCTH, HAYWHAA CO BTOPOro, JubOO B
15 pa3 OGosawiie, 6o B 15 pa3 MeHbIlle npeabigy-
mero. CymMmMa BcexX UJIEHOB IIOCJI€ZOBATEILHOCTH
paBHa 3825.

a) Mooxer JM mTOCJEIOBATEJIbHOCTHL COCTOSATH U3
IBYX YJIEHOB?

6) Moixer Ju 1mocJjegoBaTEJbHOCTh COCTOATh U3
TpeX 4YJEHOB?

B) Kakoe Haubosblllee KOJUUYECTBO UJIEHOB MOXKET
OBITH B IIOCJIEOBATEJIBLHOCTU?



TPEHUPOBO4YHASA PABOTA 8

Yactb 1

4YUCNO NN KOHevyHasa aecatuyHasa apobeb. OTBeT cneayer
3anucartb B 6naHk oteeTtoB N2 1 cnpaBa OT HOMepa Bbl-
NONHAEMOro 3a4aHusl, Ha4nHaa ¢ nNepBoun knetodkn. Ka-
XAyl undpy, 3HaK MUHYC U OAECATUYHYIO 3ansaTyio Nu-
wmnTe B OTAOENbHOW K/NEeTOoYKe B COOTBETCTBUM C
npuBeaeHHbIMU B BnaHke obpasuamun. EamHnubl name-
pPEeHnn NUcaTb HE HYXHO.

OTtBeTOM Ha 3apaHua B1-B14 nonxHo ObiTb uenoe

B1.

B2.

CrouMoOCTh MPOE3AHOro OmjeTa Ha MeCsIl COCTABJISET
800 py06. A crouMocTh OuJyileTa Ha OHY IIOE3IKY
22 py6. AHA Kymuja Npoe3gHOM U chesajia 3a MeCHI]
45 nmoe3nok. CKoJbKO pydOJieil oHa cakoHoMuaIa?

Ha pucyHKe >XKUPHBIMHU TOUKaAMHU IIOKa3aHa CpeIHssd
HeJeJbHAass ayAUTOPUsA IIOMCKOBOT'O cailiTa BO Bce
Mecalbl ¢ gexabpa 2008 mo oxkTabpes 2009 roxa. Ilo
FOPM30HTAJNIM YKAa3bIBAIOTCSA MeCHIlbl, II0 BEepPTHKA-
JIU — KOJIMYECTBO YeJIOBEK, IIOCEeTUBIIIMNX CAHT XOTHA
Opl pa3 3a Heazedio (cpeagHee 3a 4 HexeslIHd Mecslla).
IInsa HarJasgHOCTH JKUPHBIE TOYKM Ha PUCYHKE CO-
efuHeHbl JuHHeH. OmpenesuTe II0 PUCYHKY HaM-
MEHBIIIYIO CPEAHIOI HeAeJbHYIO ayAUTOPHIO 3a YKa-
3aHHBIN IEPHUOJ.
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B3. Haiigure nyomans TpeyroabHuka ABC. Pasmep
Kaxaoi kKjeTKH 1 cm x 1 cm. OTBeTr naliTe B KBaj-
PaTHBIX CAaHTHMMeTpax.

1cMm /\

o6



B4. Ot moma mo mauyu MOXKHO JoexaTh Ha aBToOyce, Ha
3JIEKTPUUYKE UJIM Ha MAPIIPYTHOM TAKCH, BBIMAA Ha
KOHEYHOI ocTaHOBKe. B TabiunIile mpuBegeHO BpeMsd,
KOTOpOe HYYXHO 3aTpaTUTh Ha KaKIbIi YyYacTOK
nytTu. Kakoe HauMeHblllee BpeMsA IoTpedyerca Ha
mopory ot poma ao xauyu? OTBeT gaiiTe B yacax.

Bun ~ Bpems Ha Bpemsa B Bpemsa Ha po-
TpaHCIIOPTa Iopory IyTH pory HeuIKoM
IIEeIIKOM OT OT KOHEUHOU
IoMa J0 OcC- OCTAHOBKH IO
TAHOBKH aauu
1 uac
ABTOOYC 10 munyT 10 MmuHyT
y y 55 MUHYT y
1 gac
9 20 40
JIeKTpUYKa MUHYT | . MUHYT MHHYT
MapmpyTHoe 1 gac
20 MmuHyT 30 MuHyT
TaKCH 30 MHUHYT

B5. Hamnaure KopeHb ypaBHeHud log, (5 —x) = -2.
5

B6. B rtpeyroabHuke ABC yroan C paBen 90°, yroa B
paBeH 60°. Hainagure cuHyc yria BAD.

B

D A C

B7. Haiinute cosa , ecau sina = —g— u ae(0; 0,57).

o7



B8. Ha pucyske wunsobpaxkeHsl rpaduk QyHKIHH
Y = f(x) u KacaTeJbHad K HEMY B TOuke c abciuc-
coil xo. Hanaure 3HAUYCHHE IIPOMU3BOAHON (PYHKIUU
f(x) B Touke Xxy.

YA
/"L/

B9. B npaBuabHO#l TpeyrosbHoi nupamujae SABC K —
cepenquHa pebpa BC, S — BepumiuHa. MI3aBecTHO, 4TO
AB =17, a miomiagb O60OKOBOH IIOBEPXHOCTH paBHAa
168. Haitaure aiauny orpe3ka SK.

S

B10. ITpu aByKpaTHOM O6pOoCaHMHM HTpPAJBLHOro KyOMKa B
cymMe BbInago 6 oukoB. Haiigure BeposTHOCTH
TOro, YTO B MEepBBLIA pa3 BHINAJO MEHbIIe 3 04-
KOB.
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B11.

B12.

B13.

B14.

B unuiuHApPHUUYECKOM cocyle VYPOBEHb KHAKOCTH
nocruraer 384 cm. Ha Kakoil BricoTe OyaeT Haxo-
JIUTHBCA YPOBE€Hb »XHUIAKOCTHU, €CJH €ee IepeJUTh BO
BTOPOYM IMUJIUHAPHUYECKUUN COCYJ, AUAMETP KOTOPOTo
B 8 pa3 GoJsibilie suamMerpa mepBoro? OrBer BLIpa3u-
T€ B CAHTHMETpAaX.

IIpu remneparype 0 °C peabc umeer anuHy [, = 25

MmeTpoB. IIpu mpokyiazke myreid MeXAy peibcaMH
ocTaBuJIu 3a30p B 12 mm. IIpu Bo3pacTanMHu TeMIIe-
paTypbl OyZeT HpPOMCXOAUTH TEIJIOBOE pacIIMpeHUe
pejbca, U ero AJUHaA OyJeT MeHAThCA II0 3aKOHY

1(t°) =1, (1+a-t°), rae a=1,2-10°(C°)" — ko-
3¢ PHUIMEeHT TENnJOBOI0 pacuUIupeHUA, fg — TeMIie-
parypa (B rpagycax llenbcus). Ilpu Kakoili MUHH-

MaJIbHOM TeMIIepaType MeXAY pejibcaMH HCUE3HeT
3a3op? (OTBer BhIpasuTte B rpaaycax Ileancus.)

YHCJIeHHOCTh BOJIKOB B JOBYX 3aloBeJHHUKAX B
2009 roay cocraBiasna 220 ocobeii. Yepe3 rox o06-
Hapy»XHWJIM, 4YTO B IIePBOM 3aloOBeJHHUKE UYHCJIEH-
HOCTb BOJIKOB Bo3pocJsia Ha 10%, a Bo BTopoM —
Ha 20% . B pesyiabraTre 00I1jassi 4YMCJIEHHOCTH BO.JI-
KOB B JBYX 3amoBeJHMKaxX coctraBuja 250 ocobeii.

CKOJIPKO BOJKOB ObIJIO B II€EPBOM 3allOBeJHUKE B
2009 roay?

Haitnure Haubosiblllee 3HaUeHUe PYHKITUHU
f(x)=-x°+3x* +9x - 29

Ha otpe3ke [—1; 4].
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Yactb 2

C6 ucnonb3yinte 6naHk oteetoB N2 2. 3anuwunTte cHaya-
na HOMEp BbLINOMHAEMOro 3aJaHusd, a 3ateM nosiHoe
060CHOBAHHOE peLleHne n OTBeT.

Ona 3anucu pewexdnt n oTeetoB Ha 3aaaHusa C1-

C1.

C2.

C3.

C4.

60

Peuiute ypaBHeHUE (2 sin x + V3 ) log,(tgx) =0.

B IIpaBUJIbHOM IIIECTUYTOJIbHOM Ipu3Me
ABCDEFA,B,C,D,E |F,, cTOpOHBI OCHOBaHHUSA KOTO-

poil paBHBI 5, a 60KOBbIe pedpa paBHBI 11, HaliguTE
paccrossiHue oT TouKu C 10 npamoin A F,.

Pemivite cucreMy HepaBeHCTB
2
log,, x° + logxz 5x < 2,

log? , (x? —17) + log?,  (x-3)-logs, 25>179.

IlepumeTp paBHOOeApeHHOM Tpamelnuu paBeH 52.
M3BeCTHO, YTO B 3Ty Tpalelui0 MOXKHO BIIHCATh
OKPYXHOCTb, IPUYEM OOKOBaA CTOPOHA MOEJIUTCH
TOYKOM KacaHua B oTHomeHuu 4 :9. Ilpamas,
IPOXOAALIaa 4yepe3 IIEHTP OKPYXXHOCTH U BEpIIUHY
Tpallellui, OTCEKAaeT OT Tpalellud TPEeYroJbHUK.
Haigure oTHOLIEHHE ILIOIAAM 3TOr0 TPEYroJbHUKA
K ILJIOUIaJu TpaIlelH!.



C5. Haiigure Bce 3HAUEHUA a, NPH KaKIOM H3 KOTO-
PBLIX cHCTeMa

(x —a)(ax-2a-3) >0,
ax > 4

He MMeeT pellleHuM.

C6. Haiigure HauboJbIIUHE OOLIMI OeJIUTeNb BCEX YU-
2
cesq Buaa p°“ —1, rae p — mpocToe 4YuCJI0, DoJbIlIee
3, Ho MeHbIee 2010.
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TPEHUPOBO4YHAA PABOTA 9

Yactb 1

4YnUCNOo UNKN KoHevyHaa aecatuyHas apobs. OTBeT cnenyer
3anucaTtb B 6naHk otBetoB N2 1 cnpaBa OT HOMepa Bbi-
NOMIHAEMOro 3a4aHus, Ha4YMHasa ¢ NepBow KNeTo4kn. Ka-
Xayo umdpy, 3HaK MUHYC U OECATUYHYIO 3anATyio Nun-
wmTe B OTAENbHOW KNeTo4Yke B COOTBETCTBUU C
npuBeaeHHbIMn B 6naHke obpasuamun. EamHnubl name-
PEHNIN NNCATb HE HYXHO.

OTBeTOM Ha 3anaHua B1-B14 nonxHo ObiTb LUenoe

B1.

B2.

62

BoapHOMY mnpomucaH Kypc JeKapcTBa, KOTOpPoe
HyXHO nmuth no 0,5 r Tpu pasa B JeHb B TedeHUE
TpexX HeAeJb. B O0ZHON yHIaKOBKe COLEPHKUTCHA
10 Tabaeroxk mo 0,5 r. Kakoro HaumeHsbIllero KoJu-
YyecTBa YIIAKOBOK XBATHT Ha Bech Kypc?

Ha pucyske wnsobpakeH rpaduK CpeaHECYTOUYHOUN
TeMnepatypel B r. CaparoBe B mnepuoa c¢ 6 mo
12 okTabpsa 1969 r. Ha ocu abciiuce oTKJIaabIBAIOT-
cAd 4YMUcJia, HA OCM OpAUHAT — TeMIlepaTtypa B rpa-
nycax ITenbcusa. Onpexpenure mo rpadpuky, Kaxkas
ObLa cpegHAA Temneparypa 8 okTabps. Orser xail-
Te B rpaaycax Ileancus.



Cpennecyrouynas Temneparypa B CaparoBe

c 6 mo 12 oxrabps 1969 r.

N

MeECALBI
>

6okt 7okt 8okt 9okt 10 okt 11 okt 12 okt

B3. Haiigure miomanas napajienorpamma ABCD. Pas-
Mep Kaxjaou kjeTkun 1 cm x 1 cm. OrBer paiite B

KBaJpaTHBIX CAHTHUMETpAax.

1 cMm

B4. Jlnsa U3roToBJIeHHS KHUMKHBIX IOJIOK TpebyeTcsa 3a-
Kas3aTh 60 OIMHAKOBBIX CTEKOJ] B OJHOM M3 Tpex

2
dupwm. Ilnomans Kaxkaoro crekJja passa 0,15 m“. B
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Tabiune IpuBeAeHBbl IIeHbI Ha CTEeKJIO U Ha Pe3Ky
crekoJi. CKoabKO pyOJieil HY»XHO 3alJIaATUTL 3a ca-
MBI BBIMOAHBIN 3aKa3?

P®upma CTouMoOCTh CTEKJIa Peska crekia
(py6. 3a 1 M2) (py0. 3a oxHO
CTEKJIO)
A 90 15
b 80 20
B 140 BecriatHoO

BS.

B6.

Haiinure kopeHb ypaBHeHUdA 4x +5 =5.

OnuH OCTPBIA YroJ NPSAMOYroOJIbHOTO TPEYTroJIbHUKA

Ha 30° 6osbiire gpyroro. Haigure 601bIINIA OCTPHIN

yroJ.

A

C

B

B7. Haiinure 3HaYeHHe BeIpaykeHUs logg 288 —logg 4,5 .

BS.

MarepuanbHass Touka M HaduHaeT ABUXKEHHE U3

TOYKH A M ABUIKETCS IIO NPAMOM Ha NPOTAKEHUHU
12 cexkyHn. I'paduk nokaspiBaeT, KaK MeEHSAJIOCH
paccTosgHUe OT TOYKU A 10 ToOYKU M co BpeMeHeM.
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Ha ocu abciucc oTkJjazapiBaeTcsi BpeMdA { B CEKYH-
Jax, Ha OCHM OpAHWHAT — PacCTOSHME S B MeTpax.
Onpenenure, CKOJBKO pa3 3a BpeMA ABUIKEHUSA
CcKopocTh TOYKHU M obpamajack B HOJb (Hadajgo U
KOHeIl ABUXKE€HUA He yYUTLIBANTE).

s A

>
t

B9. Bricora Konyca paBHa 30, a nn1uHa obOpasyouiein —
34 . Haiinure nuaMeTp OCHOBaHUSA KOHYycA.

B10. B xaxxpoii nmaroil 6aHKe Kode COrjiacHoO yCJOBHAM
aKIuu ecTb npul. IIpussl pacmpeneseHbl mo OaH-
KaM cayuaiuo. 'ajgsa nokynaer 6aHKY Koge B Ha-
Iexxkae BpiUurpaTh npuid. Hailgure BEeposATHOCTH TOrO,
yro I'aia He HalxeT npu3 B cBoell OaHKe?
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B11.

B12.

B13.

B14.

66

O6beM pgaHHOrO IPaBUJILHOIO TeTpalApa paBeH
3 cm®. Haiigure o6mem IIPaBUJILHOT'O TeTpa’apa,
pebpo koroporo B 4 pasa OoJbllle pebpa ZaHHOrO

terpasgpa. OTBer Haiite B cM".

Koadpdumnuenr nonesnoro aeicrsusa (KIIII) Hekoro-

poro IBHUraTeJIs onpeneaseTcs dopmytoit

T, -T.
n=-1—2.100%, rae Ty — TeMmepaTypa Harpe-

1
Batena (B rpagycax KeapBuHa), Ty — Temneparypa
xoaoauabHUKA (B rpagycax KeabBuHa). IIpu Kakon
MUHHUMAJbHOM TeMmnepatype HarpeBarens T; KIIII
aToro ABurareiis Oyaer He MeHblle 15%, ecuau
TeMieparypa xomoxzuabHuKa T = 340° K? Orser
BbIpa3uTe B rpaaycax KeabBuHa.

ITox cTrpouTesabHYI0 MJOLIAAKY OTBEJIM YUYaCTOK
NpAMOYrojJbHOM ¢opMBI, JJHHA KOTOpPOro Ha
30 meTpoB 6oJsbilie ero HmiupuHsl. IIpu yrBepxKIe-
HUM [JaHa 3aCTPOUKH BBISCHUJIOCh, YTO I'DPAaHHUIA
y4acTKa ODPOXOAMUT MO0 TEPPUTOPHUH BOAOOXPAHHOM
30HBLI, I03TOMY €ro INHPHHY YMEHBUIUJH HA
20 merpoB. Haliaure aiuHy ydyacTkKa, €cJIM IIOcJie
YyTBEPXKAEHUSA IJIaHA 3aCTPOMKH ILJIOIIAAb ydacrt-
Ka coctaBuia 2400 m°.

Haiigure HauOoJbIIIEe 3HayeHUe byHKINHU

y=4x-4tgx + 1 -9 Ha orpeske {—%; g}



Yactb 2

Ina 3anucu pewleruin n oTeeToB Ha 3apaHust C1-
C6 ucnonb3yite 6naHk oTeetoB N2 2. 3anuunTte cHava-
na HOMEp BbLINOMIHAEMOro 3a4aHusa, a 3aTeM MosiHoe

0O60CHOBAHHOE pelLleHue n oTBeT.

C1.

(8 cos® x + 6cosx — b) - log,(—sin x) = 0.

C2.

Peniute ypaBHeHUe

nJjockoctsio BCC,.

\

o ———— e — —

B

C3. PemnTte HEpaBEeHCTBO

B Kyb6e A...D; HaiiguTe yroj mexay npamon AC,; u

16

logs((x + 2)(x + 4)) +log, (x +2) < %log\/g 7.

3

67



C4.

C5.

C6.

68

OcHoBaHusa Tpanenuu paBHbl a u b. Ilpamas, na-
pajijiesibHasg OCHOBAaHUSAM, pa30uBaeT Tpameniui Ha
IBe Tpamenuy, IJIOIAaAM KOTOPBLIX OTHOCSATCA KAak
2:3. Hamnaure aauHy oTpe3Ka 32TOl NpAMOM, 3a-
KJIIOUEHHOIO BHYTPH Tpaleruu.

Haiigure HauboJsblllee Iiejioe 3HaYeHUe a, MPH KO-
TOPOM ypaBHEeHHE

3x* -12x+3a+9 =

4x —x*-a-3 x2-2x-a-1
- COS 5

= 4 sin

HMeeT POBHO ABa pPa3JIMYHBIX DEIIIeHHsd.

Mo:xHO JIM IPUBECTH IIPHMEP IIATH Pa3IMYHBLIX Ha-
TYpPaJbHBIX 4YHCEJ, IIPOM3BeJeHHEe KOTOPHLIX PaBHO
672 u

a) OATh;

6) deTnIpe;

B) TpH

U3 HUX 00pasyloT reoMeTpUUECKYyI0 Iporpeccuio?



TPEHUPOBO4YHASA PABOTA 10

Yactb 1

OTtBeTOM Ha 3apaHna B1-B14 nonxHo 6biTb Lenoe

4YUCNO NN KOHeYHaa pecatndnaa apobe. OTBEeT cneayeT
3anucatb B 6naHk otBetoB N2 1 cnpasa OoT HOMepa Bbl-
NOSIHAEMOro 3a4aHus, Ha4YnHaa ¢ nepBow knetoukun. Ka-
XAyt undpy, 3HaK MUHYC U OECATUYHYIO 3ansaTyio Nu-
lUMTe B OTAENbHOW KNeTo4Yke B COOTBETCTBUM C
npuBeaeHHbiMn B 6naHke obpasuamun. EamHuubl n3ame-
peHn NnucaTb He HYXHO.

B1.

B2.

Ha pmenp poXxpgeHus IoJaraercs XapuTh OyKeT U3
HeUYeTHOro 4ucJja I1BeToB. ToJabOaHLI CTOAT
30 py6aeit 3a mTyky. ¥ Banu ects 500 py6iein.
N3 Kakoro HaubOOJBIIIEro HeUYeTHOro 4McJja TIOJb-
IIAaHOB OH MOXKeT KYyHnurthr Oyxker Mailile Ha JeHb
PO IAEeHUs?

Ha puarpamme mnokasaHa cpegHeMecsA4YHas TeMIie-
patrypa Bo3ayxa B MUHCKe 3a KaXAbBIM MecHl]
2003 roma. Ilo ropu3oHTaNIN yKa3bIBalOTCA MeECAILHI,
II0 BEepTHUKaJHM — TeMiepatrypa B rpaaycax Ilesb-
cusa. Onpexeaure o guarpaMme, Ha CKOJBKO I'pa-
nycoB llenpcusa u0Jb B cpeiHeM OBLI Telee, 4eM
ni0oHb. OTBeT gaiTe B rpaaycax Ilenbcus.
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TOA,

24
20

16
12

B3.

70

_ >
1 2 o 4 5 6 7 8 9 (1011 12 MECALbI

Hainure nmiaomans rpanenuun ABCD. Pazmep xax-
oM kjgetrku 1 cm x 1 cm. OTBer JaiiTe B KBajpar-
HBIX CaHTHMeTpax.




B5.

B7.

BS.

IIBoe pemmamoT, KaKk UM oboieTcs JeIneBJie J0eXaTh
13 MockBrl B Cankr-IlerepOypr — Ha moesje UJIU B
aBTomobusie. Buser Ha noe3n croutr 540 pybieit Ha
OIHOT'O 4YesioBeKa. ABTOMOOMJIb pacxoayeT 6 JIUTPOB
beusuHa Ha 100 KHJIOMETpPOB NYyTH, PACCTOAHHE IIO
mocce paBHo 700 xujgomerpaMm, a IieHa OeH3uHa
paBHa 18 pybasam 3a autp. CKoJbKo pyOJeil mpu- -
IeTcA 3allJIaTUTh 3a HauboJiee JeHIeBYIO MOE3IKYy Ha
IBOUX?

Haiinure KOpeHb YPABHEHUA

logs(x —4) = 2.

B Tpeyronbauke ABC AD — Ouccexkrpuca, yroa C
paBen 21°, yron CAD paBen 30°. Haitigure yros B.
OTBer gaiiTe B rpajgycax.

BeruuciinTe 3HaueHHE BBIPAXKEHUA

log, logg 1 48 .

Ha pucyske wusobpakern rpaduk GyHKOIHAHN
y =f(x) n kacarespHas K 9TOMy rpad@uKy, IIpo-

BeJleHHadaA B TouKe ¢ abcuuccoit —1. Haiaure 3Ha-
yeHHWe [POM3BOAHOI (yHKUMH f(x) B 'Touke

x, =-1.
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B9. B npasuabHOU TpeyroapHon nupamumze SABC
MeaUaHbl OCHOBAaHUA IepeceKaloTcsa B Touke O.
IInomanes TpeyroabHuxka ABC paBHa 16, ob6bem

nupamuabsl paBeH 80. Hanaure aiumHy oOTpe3kKa
OS.

S
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B10.

B11.

B12.

B13.

B14.

Bansa BbiOupaer Tpex3HauHoe umucJjgo. Haiigure Be-
POSITHOCTh TOT'0, YTO OHO AesuTcsa Ha 51.

O0beM paHHOrO IIPAaBUJIBHOI'O TeTpalApa paBeH
128 cm®. Haitaure o6beM IIPaBUJILHOT'O TeTpasapa,
pebpo Koroporo B 4 pas3a MeHbIlle pebpa JTaHHOTO
Terpasapa. OrBer naiiTe B cm.

B ajekTpoceTh BKIIIOUEH IIPEeAOXPaHUTEJIb, PACCUM-
TaHHBIA Ha cuiay Toka 20 A. Onpenpesnure, Kakoe
MHHHMAaJIbHOE COIIPOTHUBJIEHHE HOJIXKHO OBITH Y
aJieKTponpubopa, MOAKJIIOYAEMOT0 K PpO3eTKe B
220 BoabT, 4TOOBI ceTh ImpomoJkajia paborars. Cu-
Ja ToKa B nenu I cBsasaHa ¢ HanpsxeHueMm U coor-

U
Homlenuem I = E’ rae B — conpoTuBJIEHUE 3JIEK-

Tporipubopa. (OrBeT BrIpa3duTe B oMax.)

IlonroBUHY BpeMeHHM, 3aTpadyeHHOro Ha JXOpOry, aB-
TOMOOMJIbL exaJl co cKopocThio 60 KM/4, a BTOpYIO
IIOJIOBUHY BpPEeMEHU — CO CKOpocThio 46 KM/4.
Haiingure cpegHIOI0 CKOPOCTh aBTOMOOMJIA HA IIPO-
TSXKEHUU BCEro myTH.

Haiigure Hanbosbillee 3HaueHHEe PYHKIITUHU

y=3tgx-3x+95

T
Ha oTpe3Ke [—Z; OJ .
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Yactb 2

na 3anucuv peweHnn n oTeeToB Ha 3anaHua C1-—
C6 ncnonblyinte 6nanHk otBetos N2 2. 3anuwuTte cHava-
na HOMep BbLINOMHAEMOro 3afaHusl, a 3arteM nosiHoe
060CHOBAHHOE peLleHne n OTBeT.

C1l. Penmre ypaBHeEne cos4x —cos2x =0. Yraxure

KOPHH, IPUHAJJEeXKAIINe OTPE3KY [g;Zn] .

C2. OcHoBaHMe TPAMOII YeTHIPEXYroJIbHOW HIPU3MEI
ABCDAB,C1D; — upsamoyroasHuxk ABCD, B KoToO-
pom AB =12, AD = \/3_1 . Hailngute KocuHycC yrJa
MEXXAY HJOCKOCTbIO OCHOBAHMSA IIPU3MbI U IIJIOCKO-
CThIO, IPOXOAAIIell uepeld cepeauHy pebpa AD mep-
NeHIUKYJAPHO npsamon BD;, ecau paccTosHUE Me-
xay npameimu AC u B1D; paBHO 5.

C3. Pemnure HepaBeHCTBO

log

x+2 x+2

(36+16:zc—x‘°‘)—%log2 (x-18)Y° >2.

C4. Oxkono tpeyrombauka ABC omucaHa OKpPYKHOCTb C
nmeHrTpom O, yroa AOC pasen 60°. B TpeyrojibHUK
ABC BnucaHa OKpPY»XHOCTb ¢ neHTpom M. Hangure
yroa AMC.
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C5. Haiigute Bce NOJOMKHMTEJNbHBIE 3HAYEHUA a, NPHU
Ka)XJIOM U3 KOTOPBIX CHCTEMA

2x-y-1

a =x+3y -1,

4y-x =6

HMeEeT POBHO JiBa PEIII€eHNA.

C6. Pemure B 1eJbIX YHCJIaX YpaBHEHUE

1+2% +2%%1 = p?,

7



OTBETbDI

TpeHupoBoyHaa pabora 1

B1 B2 B3 B4 B5 B6 B7
15 11800 7,5 1547 -11 6 14
B8 B9 B10 B11 B12 | B13 | Bl14
0,6 8 0,25 8 12 10 181
2nk, %E + 2nk, 573 +2nk, keZ. OTpe3Kky npuHaj-
C1 11n 13=n
JiekaT KOpHU T,T
C2 | 1,2
C3 | [5 + =)
C4 | 45° umn 135°
C5 | (0;1)u(1;'%%10)
C6 | a) mer, 6) Her, B) 1a.
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TpeHupoBo4yHasa paboTa 2

B1 | B2 B3 B4 BS B6 B7
58 4 28 1020 42 0,6 7
B8 | B9 B10 B11 B12 B13 B14
4 5 0,2 4 37,5 3 21
I 3
——+ Rk, arctg— + nk, k e Z. Otpe3ky npuHaje-
c1 4 7

n 3
AT KOPHH ik arctg T + 27

C2

J5

5

C3

1—\/—2_<x<§, -1<x<1+J§

C4

28 nyu 24181

C5

_3:5J2-8;2-5J2

C6

11
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TpeHupoBo4yHana pabora 3

Bl | B2 B3 B4 B5 B6 B7
9 4 2 208800 -8 1 9
B8 | B9 B10 B11 B12 B13 B14
0 6 0,1 4 500 60 -3
Cl | nm —23—n+2n7t, nez
C2 ﬁ

3
C3 |6
C4 | /35 +./15
CS5 | -24<a<18
C6 | a) Her, 6) HeT, B) Ia
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TpeHunpoBo4yHaa pabora 4

B1 B2 B3 B4 B5 B6 B7
12 4 6 1330 8 2,4 15
B8 B9 B10 B11 B12 B13 B14
2 15 0,5 18 11 53 -3
Cl | (2n+1)m, neZ
C2 l
4
Cc3 | [-7:-6); (0;1)
ax/§ 2a a\/§ 2a
C4 , HUJIu ’
J3+1 V3 +1 J3-1"43-1
21
Cs a=e ¢ wm a >1
C6 | m=n=k=2
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TpeHupoBo4yHan pabora 5

B1 B2 B3 B4 B5 B6 B7
11 3 9 2,5 4 4 40
B8 B9 B10 B11 B12 B13 B14
2 24 0,5 8 30 192 -1
g + nk, —arctg8 + nk, rae keZ . OTpe3Kky npuHaji-
C1 O
JieXXaT KOpPHHU 27 — arctg 3;7
C2 | 3 uamn 17
C3 | (-2; -1]u(1; 2)
C4 | 8J3 uau 24
C5 | (-, 0)uU(0; 1)
C6 | 2500 uau 400
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TpeunpoBo4yHana pabora 6

B1 | B2 B3 B4 B5 B6 B7
7 30 5 6740 2 0,4 21
B8 | B9 B10 B11 B12 B13 Bl14
0,5 4 0,98 54 13,75 21 9

§+ nk, —arctgd4 + nk, k € Z. Orpe3ky npuHaj-
C1

3n

JexxXaT KOpHHU _T’ — arctg4, —

cz | Y2
4

C3 | [2 +x)
C4 \/az —(R-r)* v \/a2 ~(R+r)?
C5 [ (0;1)
C6 | Ia
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TpeHunpoBo4yHaa pabora 7

B1 B2 B3 B4 B5 B6 B7
6840 16 7,5 1110 95 0,8 20

B8 B9 B10 B11 B12 | B13 | B14
4 126 | 0,04 12 14 4 20

C1

{((-l)n g + Ttn; g + nkj|n, ke Z}

C2 | 2 umu 14

C3

(—v25-1)3(1;42)

C4

45°, 75°, 60° uau 135°, 15°, 30° uau 120°, 15°,
45° nim 105°, 30°, 45°

CS

l<a<e® mau —e¢c <a<-1

C6 | a) e, 6) na (225, 3375, 225), B) 479.
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TpeHupoBouHas paboTta 8

B1 B2 B3 B4 B5 B6 B7
190 1740000 8 2,25 —-20 0,5 | 0,75
B8 B9 B10 | B11 B12 | B13 | B14
0,25 16 0,4 6 40 140 80
T 27
Cl | —+nm; ——+2nn,nel
C2 |14
C3 |5
C4 l WU ﬂ
2 299
Ch | -2<ax<0
C6 | 24
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TpeHunpoBo4Haa pabora 9

B1 B2 B3 B4 B5 B6 B7
7 - 6 8 1260 59 60 2
B8 B9 B10 B11 B12 B13 B14
9 32 0,8 192 400 -2 -5
ct | -Zio2nn;-Zi2mn,nez

2 3
2

C2 | arctg —

& 2
C3 | 2<x<3

2 2 2 2
c4 \/3a +2° \/Za + 3b

5

C5 10
C6 | a) HeT, 0) HeT, B) Ia.
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TpeHnpoBoyHaa pabora 10

B1 B2 B3 B4 B5 B6 B7
15 4 7,5 756 29 99 -3
B8 B9 B10 B11 B12 B13 B14
-1,5| 15 0,02 2 1200 53 5
nk
—, ke Z. Orpe3ky npuHaIjIeXaT KOPHHU
C1 27 4t SBn
— sy —y—, 27[
3 3 3
ce | Y2
4
C3 | 7,5
C4 | 165° uau 105°
1
C5 l<ac<e*
C6 | k=0; n=12 nnu k=4; n =123

85



PELLUEHUE 3AO0AHUN

TpeHunpoBo4yHana paborta 6

Yactb C

C1l. Pemure ypaBHeHHUe

—— +3tgx-5=0.
COos X

YKaxXute  KOpHH, INPHUHHAJJIEXallye

T
[—TC, '2—] .

Pemienne.
3anuiilieM ypaBHeHHe HHaye:

(tg’x+1)+3tgx-5=0;
tg?x+3tgx -4 =0;
tgx=1um tgx =-4.

OTPE3KY

T
CnenoBaTesbHO, X = yl +nk uan x = —arctg4 + nk.

OTpeskry [—m; g] IIpUHALJIeXaT

—ﬁ,—arctg4,£.
4 4

KOPHHU

OtsBer: - ﬂ ,— arctg 4, kid .
4 4
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C2. B npasuiabpHOH TpeyrogbHoul npusme ABCA:B.C;,
Bce pebpa KoTropoil paBHBI 1, HaMAUTE KOCHUHYC yT-
Ja Mmexay opameiMu AB u A;C.

C
|
|
|
Al * Bl
N [
N |
N I
N |
N
N\
NC
/,, \\
,/’ \\
Al B

Pemenmne:
ITockonbKy A;B; | AB, MCKOMBI1 yroa paBeH yriy

B, A,C . 3 TeopeMbl KOCHUHYCOB JJIf TPeyroJIbHUKa
B,A,C moayuum

2 2 2
cos /B, A,C = aC * 4B - BiCT

Ho A,C = BC = \/é , TI03TOMY

cos ZB,A,C = 1 —\{;2-.

22

OrBer. —.

C3. Pemure cucreMy HepaBEeHCTB
e+ 7 > 1T,

log, 1 + log, (22 +3x-9) < log, (xz +3x +l — 10).
x x
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Pemenue.
3 nepBoro HepaBeHCTBA MOJIy4yaeM:

7*1(1+7+49)>171;, 7*1>3;
x—-1>log,3; x>1+1log,3.

Pemium BTopoe HepaBeHcTBo. CresaeM 3aMeHY

1
a==, b=x*>+3x-9. HepaBeHCTBO NIpHHUMAET

X
BUJ
log, a +log, b < log, (a+b-1);
ab<a+b-1,
a >0,

{log3 ab <log,;(a+b-1),
b>0.

a>0;

B mepBoM u3 IOJYYEHHLIX HEepPaBEHCTB IIepeHeceM
BCE 4YJIEHBI B JIEBYIO YacTh M Pa3JIOXKMM ee Ha MHO-
xurean: (a-1)(b-1)<0.

Cnenaem oOpaTHYIO 3aMeHY:

)
(—1——1](x2 +3x—10)SO,
x

N

(x-1)(x%2 +3x-10) >0,

1

<—>0, <x>0’

o 2

x2 +3x-9>0; x° +3x -9 > 0;
b>0

N3 HepaBeHcTBa x > 1+ log,3 cuexnyer, uto x >1.

YuureiBas 3T0, IepeiugeM K cucreMe

{x2+3x—1020,

x> +3x-9>0.
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BTopoe HepaBEHCTBO MOXXHO OTOPOCHUTH, IIOCKOJBKY
OHO BBINIOJHAETCH, €CJH BBINOJHAETCA IEepBoe.
Ilonyyaem:

x2+3x-10>0.

Pemrenne: x < -5 unum x > 2.
YuuteiBag yciaoBue x >1+log,3, momydaem:

x2>2.

Orser: [2; + ).

C4. Ilpamasa xacaeTcss OKpy»KHOCTell paguycoB R u r B
TouykaX A u B. M3BecTHO, UTO pacCTOsSHHE MEXAY
IIEHTpaMHM paBHO a4, mpuuyeM r<R u r+R<a.
Hanagure AB.

Pemnrenne:

ITycte O, — neHTp OKpykHOCTH paauyca R, O, —
IIEHTP OKPYKHOCTH pajauyca r, A u B cooTBeTCT-
BeHHO — TOYKH KacaHHA OKPYKHOCTEeHN ¢ ux obuieit
BHeIlllHe KacaTeabHoil, C 1 D CcOOTBETCTBEHHO — C
BHYTpeHHe#l, P — ocCHOoBaHUe MNepHeHAUKYJApa,
onymenHoro u3 O, Ha O,A (puc. 1).

W3 npaMoyrospHOro TpeyrojbHuKa O,0,P Haxo-

IAM, 4TO

O,P = \/01022 - O,P* = \/‘12 ~(R-r)%,

a T.K. APO,B — IpsAMOYTOJIbHHUK, TO

AB=0,P =\a’-(R-1)°.
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B H
y
r iH P
' R—-r
02 a Ol
Puc. 1
Ilycts @ — ocHOBaHHE NepIeHJAHKYJiApa, OIy-

IEHHOTOo U3 O, Ha mnpojoJikeHue paauyca O,D
(puc. 2). Torma

0,Q = 0,02 - 0,Q* = \Ja® - (R +1)?,

a T.K. DQO,C — npsMOYroJIbHUK, TO

CD=0,Q =+a®-(R+r) .

Puc. 2

Oreer: a® — (R -r)? win \[az —(R+1)?.



C5. Haiigure Bce 3HayeHUs NapaMeTpa a, IIPU KOTOPBIX
cucreMa

log, y = (x2 - Zx)2 ,
x2 +y=2x

HUMeeT POBHO ABa PEIIeHUA.

Peirenue:
M3 BTrOoporo ypaBHeHHA HaXOAUM: Y = 2X — x2.

IlepBoe ypaBHeHMe IpUHMMaeT BUx log, y = y°.

1. IIyetp 0 <a <1. Ha pucyske 1 BHUAHO, UTO B
9TOM cJyiydyae ypaBHeHHe log, y = y® UMeeT egUHCT-

BeHHOe pelleHHe Yy, < 1.

- anuiiem BTOPOE ypaBHEeHUEe B BUE
x? - 2x + Yy,=0. Ero [IUCKpUMHMHAHT paBeH

4-4y,, U OH IOJIOXKHUTEJEH, IOCKOJIBKY Y, <1.
YpaBHeHHe MMeeT ABa Pa3JNUYHBLIX KOPDHA X, U X, .
3HauuT, B 3TOM cJlyyae CHCTeMa MMeeT POBHO [ABa

pemenus (x5 Yp) 4 (%55 Yp) -
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z = log,y

2. Ilycrs Tenepr a >1. Ha puc. 2 BHAHO, UTO B
3TOM cjydae ypaBHeHue log_ y = y® ecnu U uMeert

KODHH, TO TOJIbKO Gosbmiue eauHunsl: Yy, > 1. Ho

TOTJa AUCKPUMMHAHT ypaBHEHUA x? - 2x + Yo =0

orpuilaresjeH. PellileHun Her.

OtBer: 0 <a<1.

C6. Haiiayresa au xora ObI TPHU JeCATU3HAUYHBIX YHCJIA,
nenamuxcAa Ha 11, B 3anucu KaxKXJaoro M3 KOTOPBIX
HMCII0JIb30BaHbI Bce Mu@prl or 0 1o 9?

Pemrenne:
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Yucao geaurca Ha 11 Torga ¥ ToJbKO TOorga, Koraa
pPa3HOCTh MEXJY CyMMaMu ero Inudp, CTOAIUX Ha
HEYETHBIX M Ha YETHBIX MecTaxX, AeJuTtcs Ha 11.

3anuiieM Bce Iu@pel noapax: 9876543210. B
HallMCAHHOM 4HCJIe YyKa3aHHasd pa3HOCTh CYyMM
paBHa 5. MeHaa MmecraMu, Hampumep, 5 U 8, MBI
OOHY CYyMMy VyBeJHYMBaeM Ha 3, a JIpYyrymwo
yMeHbIlIaeM Ha 3. 3HAYUT, PA3HOCTb MEMXIAY CYM-



MaMH ero nudp, CToOAINIMX Ha HEUYETHLIX U Ha 4YET-
HBIX MecTax, ctaHoBurcs paBHou 11. MeHsas Mec-
TaMHu, Hampumep, 4 u 7, uiu 3 u 6, IIoJy4aeM
TpebyeMble IIpUMEPHI.

ITpumeuanue. B 3amaue He TpebyeTcss HaxoxKJIeHHUe
BCEeX 4Yuces, o0agaoux YKa3aHHLIM CBOHCTBOM.

OtBer: Ia.
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B M EOviHbiA rocyaapcTBeHHLIN axK3aMmeH N
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—— MEBper MUIITE 3HaYIBHUE YKAS8HHDIX Bhiue Nonen us BITAHKA PErNCTPALIVIN
" e | OTBeuan Ha 3aNAHNA TECTA, NNWKTE AKKYPaTHO W Padbopuneo, coGNINgan PasMeTKy CTPAMHNLN,
. -———— 1 He 3abynuTe yxa3aTs HOMEP 3aRaHWR, Ha KoTopoe Bul oreevaere, ranpumep, C1
Yo

CnoBus HUR MCLIBATDL HE HYMHO.
. ——
| BHUMAHWE! | fanmid 6RANK UCNONBIOSSMS MONSKO COSMECMNO ¢ Jeysn Opysumu Gnawxamy u3 dawnoeo naxema

. MNpw HepoCTaTKE MECTa A 0TBETA MCNaNLIYWTE 00OPOTHYIO CTOPOHY Gnanxa .
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