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M EguiHbi rocygapcTBeHHBbIN sKk3ameH B

¥ e IRV

onmtbento Ne 2
Ha3sanme NpegueTa Homep sapuanTa

Ko,
Pervon npemfera

LU

MepernviuumTe aHaYeHs ykasaHHbiX Boiluie nonenm s BIAHKA PEMCTRPALIVIML
OtBeuas Ha 3aaHus TecTa, NULLKTE aKKYPaTHO 1 pasbopunso, cobniogas PasMeTKy CTPaHULLL.

He 3abynbte ykasaTs Homep 3aaaxus, Ha koTtopoe Bol oTBevaete.

YCNoBus 3a4aHus NEPENCHIBAaTL HE HYXHO.

BHV/IMAHUE! l Hannbii 6nank ucnons3oeames MONBLKO COBMECMHO ¢ daymst Opyaumu 6nankamu u3 OaHHO20 nakema

Tpu HepocTaTke MeCTa ANs OTBETA MCnONL3yiTe 0BOPOTHYI0 CTOPOHY Bnakka .
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UHCTPYKLMS NO BbINOJIHEHUIO paboTbl

OK3aMeHAIMOHHAsi paboTa COCTOMT M3 [ABYX dYacTeM, BKJaouamoniux B cebsa 19 sajzanwme.
YacTts 1 coaepxut 8 3ajannii ¢ KPATKHM OTBETOM. JacThb 2 cofepXuT 4 3aJaHusA ¢ KPaTKHM OTBe-
TOM ¥ 7 3aJ]aHUM C Pa3BEPHYTHIM OTBETOM.

Ha BpInosHeHWe 3K3aMEHAI{MOHHOUW paloOThl IO MaTeMaTHKe OTBOAMTCA 3 yaca 55 MUHYT
(235 muuyr).

Orsernl K 3agapusaM 1-12 sanuceiBalOTCA B BHUAE HEJOT0O UYHMCAA WIM KOHEUYHOH AeCcATHYHON
npobu. Umncesna sanumnTe B MOJA OTBETOB B TEKCTe padOThI, a 3aTeM IepeHecHTe B OJaHK OTBETOB
Ne 1.

IIpu Beinmoanenuw 3aganuii 13—-19 tpebyeTcs 3amucaTh MOJHOE DEIIeHUE W OTBET B OiaHKe
otBeTOB Nt 2.

Bee 6manku EI'D 3anosHSAIOTCS APKUMH YEPHBIMM uepHujaMu. [lomyckaercs wuCIIOJIB30Ba-
HHe TejieBOli, KallUJJIIPHOM HJIM IIePBEBOH PYy4YeK.

IIpu BBITIOJIHEHUM 3aJaHUM MOYKHO NOJbH30BATHCA YEPHOBHUKOM. 3alHCH B YEPHOBUKE He
VUYHUTHIBAIOTCA IIPH OIEHUBAHKYU PabOTHI.

Bannsl, nmonyuyensrie BamMu 3a BBITIOJIHEHHBIE 3ajaHus, cymMmupyiorcsa. llocrapaiitecs BBI-
TMOJHHUTL KaK MOYKHO GOJbIlle 3aaHuii u HaOpaTh HauboJIbIllee KOJHUYECTBO 0aJLIOB.

Henaem ycnexa!

CnpaBouHbie maTepuanbl

.2 2
sin“a+cos’a=1
sin2a = 2sino - cos o

2 .2
cos2a =cos o —sin‘a
sin(o+B)=sina-cosf +cosa -sinp
cos(a+B)=cosa-cosp—sina-sinfp

11



TPEHUPOBOYHASI PABOTA 1

OTtBeToM K 3apaHuam 1-12 aBnseTcsa uenoe YUCno UnM KOHeyHas
aecsitudHas aApobb. 3anuMwmMTte YUCNo B MNosne OTBeTa B TekcTe paboThi,
3areM nepeHecuTte ero B 6naHk orsetoB Ne 1 cnpasa OT HOMepa COOT-
BETCTBYIOLWEro 3aflaH1sa, HayMHasi ¢ nepeon knetouykn. Kaxayio umopy,
3HaK «MUHYC» U 3anATYIO NULLNTE B OTAENLHOW KNEeTO4YKe B COOTBETCTBUN
C npuseaéHHbiMK B GnaHke obpasuamu. EouHMUbL n3mepeHuin nucarthb He

HYXHO.

Yactb 1

1. B posHuMIy OAWH HOMED eKeHeAeJbHOro )KypHasia «PemopraxX» CTOHUT
26 py6., a mosiyromosasi MOANMCKA HA 3TOT XypHaJy crour 590 py6. 3a
nmoaroxa BeIXOAHUT 25 HOMepoB KypHana. CKoOIbKO py6yiell COKOHOMHT
HWBanoB 3a moJroja, ecju He OyZeT MOKyHmaTh KasKJIbli HOMEp *KypHa-
Jia OTJeNbHO, 4 OPOPMHUT HOAMUCKY?

2. Ha auarpaMme moKasaHa CpefHAA TeMuoeparypa Bosayxa B Cumdepo-
noJsie 3a Kaxaweiii mecarn 1988 roma. Ilo ropusoHTanu yKasHIBAIOTCH
MecsANbl, II0 BEPTHKAJIHA — CpPeJHAA TeMIeparypa B rpagycax Ilesas-
cua. Ompezennte mo AWarpaMme, CKOJBKO OBLIO MecsleB C OTpHUIA-
TeJILHOM cpenHeill Temneparypoii B Cumdbeponosne B 1988 roxy.

TO A
26 A
24 . ;
22
20
18

=] / -

121 2%__3 451678 9101112 mecsus




3. Haiianre nnomaas Tpanenmuu Bepiumuamu (1; 1), (2; 4), (10; 4), (3; 1).

y
- |
! !
|
(1)||| | .
0123 10 x

4. B cayuyaiilHOM 3KCIepHMEeHTe CHMMETPHUYHYIO MOHETY OpOCaioT TPHIK-
ael. Hafinure BEpOATHOCTE TOTO, UTO PEHIKA BHITIAZET BCE TPH pasa.

5. HaiinuTe KopeHb ypaBHeHHA 2x+31=9.

6. B Tpeyronsauxe ABC yroix C paseH 90°, sin A = g Haiigure cos B.

B
A Oc
7. Ha pucyBKe uso0OpakéH rpapur GYHKOUH Y = f'(x) — OPOH3BOXHOI

dysrmun f(x), onpeaenénnoii Ha unrtepsaie (- 3;8). Haiisure TOU-

Ky MuHAMyMa GyHKnmE f(x).

YA Lo
y v=r'(

—
[Ty
N

RY

AN v4

8. B UMAHHAPHUYECKOM COCYJ€e YPOBEHb KHAKOCTH gocturaer 98 cm. Ha
KaKoil BRICOTE OyZeT HaXOZUTHCA YPOBEHBL JKHAKOCTH, €CJIH eé mepe-
JINTH BO BTOPOH WLMINHAPHYECKHH COCYZH, AMAMETP KOToporo B 7 pas
Gospire guamMerpa mepBoro? OTBeT BHIPAasUTE B CAHTHMETpDaxX.

13
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10.

11.

12,

Yactb 2

Haiinnre 3HaYeHue BhIpaskeHusa 7 - 5%,

K wucrounnky ¢ S3JIC £=55 B wu BHYTDPEHHHM COHIPOTHBJIECHUEM

r=0,50OM XOTAT HOAKJIOYHTH HATPY3Ky C compoTrusjieHueM R Om.

Hanps)xeHue Ha 3TOH HarpyskKe, BBIDRYKAEMO€ B BOJbTaX, MAAéTCH
eR
R+r

sxeHue Ha "ei Oyaer 50 B? OrBer BBIpa3uTe B OMax.

dopmyrnoin U = . IIpn xKaxoM COIPOTHUBJIEEMU Harpy3KH Haipsa-

YucleHHOCT, BOJKOB B AByxX samosegaukax B 2009 romy cocrasasaia
220 ocobeii. Yepes rox OOHAPYKHJIH, YTO B IIEPBOM 3allOBEAHUKE UHC-
JIEHHOCTBb BOJIKOB Bospocia Ha 10%, a Bo Bropom — Ha 20% . B pesyis-
Tare OOIas YHWCICGHHOCTH BOJIKOB B [BYX S3aliOBEJHUKAX COCTABIJIA
250 ocobeit. CKOILKO BOJIKOB ObLIO B ImepBoM 3anosefHuke B 2009 roxy?

Haiigure Haubonburee 3HaveHme ynxmmu f(x)=-x° +3x° +9x—29

Ha oTpeske [—1; 4].

He 3abynpTe nepeHecTy Bce oTBETHI B 6naHk otBetoB Ne 1.

6nadk oTBeToB Ne 2. 3anuuute CHavana HoMep BbiNONHAEMOro 3ajaHuns
(13, 14 u 1. p.), a 3atem nonHoe 060CHOBAHHOE pelleHne u oTeeT. OTBeThl
3anucbiBanTe YeTKO v pasbopumBo.

Jna 3anucu peweHwih U OTBETOB HA 3agaHust 13-19 ucnonbayiite

13.

14.

15.

a) Pemure ypasrenue 6° % + 6% 71 =42,

6) Haiiaure Bce KOpPHHU 3TOTO YpaBHEHHSI, IDHHAJJeKAIINe OTPe3KY
[— 2; 4] .

B mpasBunbHO# ueThIpéxyroabpHoii nupamujge SABCD c BepmuHOH S
cropoHa ocHoBaHusa paBHa 8. Touka L — cepenuna pebpa SC. Tanrenc

yriaa mexay npambeiMu BL u SA pasen 2\/2 .

a) IIycts O — HeHTp OCHOBaHMUA HImMpaMuiabl. JJokaskuTe, YTO IpPAMBIe
BO u LO nepneHAUKYJISPHBL.
6) Haiinure niaomiafb MOBEPXHOCTH NHUPAMMALIL.

24 + 2x — x°
Pemnre Hepasencrso log,, ., — 1 >1.

16
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16.

17.

18.

19.

Ha orpesxe BD BasTa Touxa C. Buccexktpuca BL pasHOGeIpEeHHOro
Tpeyrogbauka ABC ¢ ocuoBammeM BC saBaserca OGOKOBOIl CTOPOHOM
paBHOOeApeHHOTO TpeyroabHura BLD ¢ ocuosanuem BD.

a) lloxaskure, 4ro TpeyrojabHuKk DCL paBHOOEIpPEHHEI,

1
6) MNsBectHO, uTO cOs LABC = E B xaxom orHomesuum npamasa DL

JeJuT cTopoHy AB?

B aByx miaxrtax HAoOLIBaIOT aJIOMHHUHA ¥ HHKeNb. B mepBoil miaxre
umeercss 100 pabounx, KaAeIi #3 KOTOPBIX T'OTOB TPYAUTHCI 5 4acos
B neHb. IIpu sToM oamH paboumii 3a yac JoObIBaeT 1 Kr aJIOMHHUS
nwiu 3 Kr HuKeada. Bo Bropoil maxre umeerca 300 paGoumx, KarKJbiil
U3 KOTOPHIX FOTOB TPYJAHUTBLCS 5 YacoB B JieHb. llpu sTOoM ofauH pabo-
4yuil 3a yac HJOObIBaeT 3 Kr aJiOMUHHUA Wi 1 Kr HUKeJdsd.

O0e miaxXTel HOCTABIAAIOT AOOBITHLIA METAJJI HAa 3aBOJ, TAe AJNA HYKA
IPOMBIITLIEHHOCTH IIPOM3BOANTCA CILIAB AJMIOMHHUA M HHUKEJd, B KOTO-
pPOM Ha 2 Kr aJiOMHHUA OpUXOAUTCA 1 Kr Hukejada. IIpu 9TOM IHaxThI
IOTOBAPUBAIOTCA MeEXXAY CO000H BecTH JOOBIYY METAJJIOB TaK, UTOORI
3aBOJI MOT IPOM3BECTH HAMOOJbIIee KOJN4YecTBO cmjaBa. CKOJMBKO KH-
JIOIPaMMOB CILIaBa IIPH TAKHX YCJIOBHAX €KEIHEBHO CMOMKET IPOU3Be-
CTH 3aBOA?

HaiignTe BCe NOJOMHUTEJbHBIE 3HAYCHHS @, NPH KAXKIOM M3 KOTOPBIX
(x-2a+3)* +(y ~a)® =2,25;

cucTeMa aBHEHUH
yp x+3)’+(-a¥=a*+2a+1;

nMeeTrT €JNHCT-

BE€HHO€ DeIlecHMe.

B pesyinTaTe ONpoca BbISICHHJIOCH, YTO TMpPHUMepHO 58% ONpOUIEHHBIX
IPEeAIOYHUTAIOT MCKYCCTBEHHYIO €KY HaTypajbHOH (umcjao 58 moayde-
HO C IOMOIIBLIO OKPYIJIeHHMA A0 IieJioro uucia). VI3 aToro ke ompoca
I0CJIEJOBAJIO, YTO NMPHUMepHO 42% pPECIOHAEHTOB HHUKOrAa He OTMeda-
au Hoseiit roa He joma.

a) Morsio it B ompoce yuacTBoBaTh poBHO 40 uenoBek?

6) Morsio i B onpoce y4acTBOBAaTh POBHO 48 uesoBek?

B) Kakoe HanMeHbIIIee KOJIMYECTBO YEJIOBEK MOIJIO Y4aCTBOBATHh B 3TOM
onpoce?

15
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TPEHUPOBO4YHASY PABOTA 2

OtBeTOM K 3agaHmsam 1-12 aBnaeTcs uenoe Yucno Unu KOHevyHas ge-
cATUYHaA Apobb. 3anuunTe YUCNOo B NONe OTBeTa B TekcTe paboTbl, 3aTEM
nepeHecute ero B 6naHk oteeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, Ha4nHasa ¢ nepBon knetouku. Kaxayo umdpy, 3HaK «MUHYC» W
3anaTyio NUWKTE B OTAENbHOI KeTo4Yke B COOTBETCTBUM C NPUBEAEHHBIMU
B 6nanke obpasuamu. EAMHULBI N3MEPEHUIA NUCATb HE HYXHO.

Yactb 1

1. ®nakon mamnyHs crout 190 pyb6ueit. Kakoe HauGonbmee yucio ¢ia-
KOHOB MOKHO KymuTh Ha 1000 py6ieit Bo BpeMs pacmpoja’Ku, Korza
CKHAKA cocraBjsieT 35% 7

2. Ha pamarpamme mnokKasaHa cpeAHeMecsAYHas TeMIlepaTypa BO3AyXa B
Canrr-Ilerepbypre 3a xamaeiii mecan 1999 roma. Ilo ropmsonTann
YKAa3bIBAIOTCA MECANEl, IO BEPTHKAJIM — TeMIepaTypa B rpagycax
Ienscna. Onpepenure mo guarpamMMme, CKOJBKO MeCALEB BTOPOro IIO-
ayrogusa 1999 roxa cpexnsasa remneparypa Oela Hudxe 14 °C.

TO
24,0
20,0 =
16,0
12,0

8,0
4,0 MECSLLBI
0,0 '

- 4,0
- 8,0
-12,0

3. Haiiaure niuomaae Tpamenuu, H300palKeéH- 1
HOH Ha KJjeTuaToili Oymare ¢ pasMepoM KJeT-
ka 1 cm x 1 em (cm. puc.). OtBer paiite B AN
KBaJpaTHBIX CAHTHMeETpax. B

16



4. B cayuaiinoMm sKcOepHUMeHTe CHMMETPUYHYIO MOHETY OpocaioT ABa-
kApl. HalifuTe BEPOATHOCTL TOTO, YTO pelllKa BBINAZAET POBHO OJWH
paa.

5. Haiigure xopeus ypasuenus log, (8 —x) =log, 9.

6. B tpeyroapuuke ABC AC = BC = 5, sin A = %

Haiinure AB.

A B

7. Ha pucyske usobpaxéd rpadpux y = F(x) ONHOM M3 NEPBOOOPA3HBIX

HekoTopoil (yHkuunu f(x), ompesenénmoii Ha wmHTepBaze (—8;7).
Ionb3ysiCh PUCYHKOM, OIpeJeUTe KOJMYECTBO DelIeHHil ypaBHEHHS
f(x) =0 na orpesxe [- 5;5].

1778

N\
| \\ [ y=F(x)

8. Imamerp OocHOBaHMA KOHyca paBeH 14, a maamna ofpasylomeit — 25.
Haiigute naoniazis 0CeBOro CeYeHUA 9TOro KOHyca.

Yactb 2

9. HatiguTe 3HaueHue BoipakeHus —20tg52°-tg142°.

17
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11.

12,

3aBucumoctTh o0BEéMa cmpoca ¢ (Teic. py0.) HA HPOAYKIUIO MPEfIpU-
ATHA-MOHOIIOJMCTA OT IHEeHEl p (Thic. py0.) 3azaérca dopmysoi
g = 160 — 10p. Broipyuka npeanpusaTusi 3a mecsm, r (B Thic. pyo.)
BBIUMCAsieTcsa no dopmyJe r (p) = q © p. OnpegenanTte HeHY p, IPHA KO-
TOpO#l MecsyHadA BeipyuYka r (p) cocraBur 280 Toic. py6. OTBeT mpuBe-
AATE B THIC. PYyO.

MoropHas JiofiKa IIpOoIiLjia NpoTHB TedeHusa 24 KM M BepHYJIach o0Opart-
HO, 3aTPaTHB Ha o0paTHBIN nyTh Ha 20 MMH MeHbilie, YeM IIpH ABUXKe-
HUYM OpoTHB TedeHusi. Hailagure CKOPOCTH (B KM/4Y) JOAKH B HEIOA-
BIDKHOM BOJie, €CJiM CKOPOCTH TeUeHUs paBHA 3 KM/dU.

Haiigure HauGosibliiee 3HAYCHUE GbyHKUUN Yy = x° +20x® —65x Ha oT-

peske [~ 4; 0].

He 3abynbTe nepeHecTu BCce oTe8eThi B HnaHk otBetoB No 1.

6nank otsetoB Ne 2. 3anumMte CcHa4Yana HoOMep BLINONHAEMOro 3a4aHus
(13, 14 u 1. a.), a 3aTemM nonHoe 0BOCHOBAHHOE pellerne n oTeeT. OTBeThI
3anuncbiBanTe YETKO U pasbopuneo.

Ana 3anucn peweHun u oTBeToB Ha 3aaaHms 13-19 ncnono3yunrte

13.

14.

15.

16.

a) Pemrnre ypasaenue 6 sin® x — 5 sin x — 4 = 0.

6) Haiigure Bce KOPHU 3TOro ypaBHEHHUS, IPHHAAJEKAIHAE OTPE3KY

Pebpo SA nupamuabl SABC neprueHAUKYJJIAPHO NJIOCKOCTH OCHOBAHUA
ABC.

a) Hokakure, UYTO ILUIOCKOCTH, NPOXOAAMIAA UYepes cepeluHbI pedep
AB, AC u SA, otrceraer or nupamuasl SABC umpamupay, 006EM KOTO-
poii B 8 pas MeHblIe o0béMa mupamuisl SABC.

60) HaiixuTe paccTosiHHe OT BepHIMHBI A J0 9TOH ILJIOCKOCTH, €CJIH
SA =25, AB=AC = 10, BC = 45.

PemuTe HepaBeHCTBO log'i | (x*) +log,(x*) < 8.

Cropona CD npamoyrojgbHUKa ABCD KacaeTcsi HEKOTOPOH OKPYIKHO-
ctu B Touke M. IIpogomxenne cropount AD mepecekaeT OKPYIKHOCTh B
TouKax P u @, npuuyém Touxka P jexut mexnay touxkamu D u Q. Ilps-
masa BC kacaercsi OKPYKHOCTH, a TOUKA ¢ Jie:KHUT Ha upamoit BM.

a) Mokaxure, uro /DMP = ZCBM.

6) UsBectHo, uro CM = 17 u CD = 25. Haiigute cropony AD.

18



17.

18.

19.

15-ro AHBaps nNaHMpYeTCS B3ATHL KpeAUT B OaHke Ha 15 mecsieB. Yc-
JIOBHA €r0 BO3BPATA TAKOBBI:

— 1-ro uMciIa KaXAOro MecAlla AoJr Bo3dpacraeT Ha 1% 1o cpaBHEHHIO
C KOHIIOM HpeABLIAYIIEro Mecsala;

— c0 2-ro 1o l4-e uHCIO KaXAOro Mecsdlia HeoOXOAMMO BHIILIATHTH
YacTh JOJra;

— 15-ro umucaa Ka)KAOTO MeCAIla JNOJT JOJKeH ObITh Ha OZHY M Ty JKe
BeJIMYKHY MEHBIIE Jloara Ha 15-e ymeiio NpeasiAyInero Mecsaia.
Ws3BecTHO, 4TO BoCbMas BHIIJaTa cocTaBmia 108 tric. pybGaeit. Kakyio
CYMMY HY3KHO BEPHYTH GaHKY B TE€UCHHE BCErO CPOKA KPEJAUTOBAHUA?

Haiinute BCce 3HaueHWA @, NPM KaXXKAOM H3 KOTOPBIX YypaBHeHHE
2
Ilog5 (x*)- a] —|log; x + 2a| = (log; x)” MMeeT POBHO YeTkIpe pelreHus.

WasecTHO, 4TO a, b, ¢, 1 d — MOMAPHO pasJUYHEIE ABY3HAUHBIE YHCJIA.

a+c T
a) MosxeT i1 BEINONHSATHCSA PABEHCTBO =—272

b+d 19

a-+c¢

c
6) Mosker i1 ApoOb OpITH B 11 pas mMeHbOIE, YeM CyMMa %+ :i— ?

a+c
B) Kakoe HanMeHbIllee 3HaUEHNEe MOKET IPHHUMATH APOOb , €CJIH

a>3b uc>6d?

.

19




TPEHUPOBO4YHAS PABOTA 3

OTBETOM K 3apaHmam 1—12 aenaeTca Luenoe 4YMcno uinm KoHeyHas ge-
caTuyHas apobb. 3anuwuTe YUCNo B NoJie OTBEeTa B TeKcTe paboThl, 3aTemM
nepeHecuTe ero B 6naHk oteeToB Ne 1 cnpaea OT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, Ha4YMHasa ¢ NepBon KneTo4dkn. Kaxayio undpy, 3Hak «MUHYC» U
3ansaTyio NUWIKUTE B OTAENIbHOW KJIETOYKE B COOTBETCTBUUN C NPUBEAEHHbIMU
B 6naHke o6pasuamu. EoMHULLI U3MEPEHWUIA NMUCATb HE HYXHO.

Yactb 1

1. [Ins pemMoHTa KBapTHphl Kynuau 42 pynoHa oGoeB. CKOJBKO madex

000HHOrO KJieda HYXHO KYNHTb, €CJIH OfHA ITayKa KJied pacCYUTaHa Ha
8 pysnonos?

2. Ha amarpamMme mokasaHa cpegHsAs TeMmmepaTypa Bo3ayxa B CaHKT-

Ilerep6ypre 3a xaxawii mecan 1999 roga. Ilo ropusoHTaNU yKasbl-
BAawOTCA MeCANbI, II0 BEPTHKAJU — CpeJHAA TeMIeparypa B rpagy-
cax Ilenscus. OnpenennTte 1m0 AuarpaMme, CKOJBKO OBLIO MeCAIEB
c oTpuIaTenbHOH cpegHeidl Temmeparypoili B Caukr-IlerepGypre B
1999 rony.

T4
24

20 ——t—T1——

16

12 B —

4 05 |6 |7 |8 |9 [10 11 |12 | mecum
| |
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b

Haiigure nimomaap ueTsipéxyroabHuika ABCD. Pasmep Ka)kJaou KJeT-
K# 1 cm x 1 cm. OTBet gajite B KBaApPaTHBIX CAHTHMETPAaX.

B

A

1cMm

B cpegmem m3 2000 camoBBIX HacCOCOB, MOCTYHUBINNX B IIPOJAXKY,
2 noarekator. Haiijure BepOATHOCTHL TOrO, UYTO OJHUH CAYUYaiiHO BBI-
OpaHHBI# AJId KOHTPOJA HACOC He IIOATEKAaeT.

Haiiaure KOpeHb ypaBHeHHA V4x +5 =5,

HaiifnTe BOMCAaHHBIN yroJi, ONMPAIOIIUIACA HA AYry, KOTOpas COCTAB-
asetr 2/9 oxkpyxuHoctu. OTBer AaiiTe B rpagycax.

Ha pucynke nsobpakenbl rpapux GyHKIuu y = f(x) U KacaTejbHasd K
HeMy B Touke c¢ abcmuccoii x,. Haiiiure 3HadyeHnme IIPON3BOAHOM
dysrIHN f(x) B TOUKE Xo.

YA
A yd
/ P d
"4
//
//
y=1f(x / pd
~—
ye8
1
]
1 1
V. ] )
Xo 0 1 X
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11

11.

B npasuiasHOM TpeyroibHoil nupamuige SABC touka N — cepeauHa
pedpa BC, S — Bepminna. MsBectHo, ytro SN = 6, a niomans 60KOBOH
IOBepXHOCTH paBHa 72. Haiiaure anmuy orpe3xa AB.

S

Haiiaure sBaueHue BeipaskeHus logs144 — logsd.

Yactb 2

Ha pucynke m3o0pakeHa cXeMa BAaHTOBOIO MOCTa. BepruxajibHble
NUJIOHEI CBsA3aHbI MpoBUcCAaloNlei Henbio. TpPoCkl, KOTOPHIE CBUCAIOT C
HenNu ¥ NOAAEPKUBAIOT IIOJIOTHO MOCTAa, HA3BIBAIOTCS BaHTaMH.
Beegém cuctemy koopamHaT: och Oy HanmpaBUM BEPTHKAJbLHO BAOJIb
OJIHOrO W3 IMUJOHOB, a ock OXx HaAIpPaBMM BJ0Jib IIOJIOTHA MOCTa, KaK

- MIOKa3aHo Ha pucyHKe. B 3Toii cucremMe KOODAWMHAT JIMHHA, II0

KOTOpPO#l NPOBHCAET Ienb MOCTa, HMeeT ypaBHEHUe Yy = 0,0013x% -
- 0,35x + 27, rne x u y usMepswTcA B MeTpax. Haligure anuuy
BaHTHI, pacmoJioxxeHHoi# B 30 merpax ot nmiaoHa. OrBer paliTe B
MeTpax.

y(m) 4

:
S
=
\ T~ IOJIOTHO x(M)
R T W N

—

IlomoBuHY BpeMeHH, 3aTPadeHHOTO Ha /JOPOry, aBTOMOOWJIbL exas co
cxkopocThio 60 KM/4, a BTOPYIO IIOJIOBUHY BDEMEHH — CO CKOPOCTBHIO
46 xm/4u. Haiiimte cpeiHIO CKOPOCTh aBTOMOOMJISI HA NPOTAKEHHU

\\ HOLHUII

Bcero nytu. OTBer jiaiiTe B KM/4.
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12.

Haitnure nanmenbinee 3HaueHHe GyHKuu y = 11tg x — 11x + 16 na

n
orpeske | 0; —|.
pe [ 4]

He 3abyabTe nepeHecTy BCe OTBETHI B 6Gnark otBeToB Ne 1.

6naHk otBeToB Ne 2. 3anuiumte CHauana HOMep BbLINONHAEMOIro 3a4aHus
(13, 14 n 1. a.), a 3arem nonHoe 060CHOBaHHOE pelieHne u oTeeT. OTBEeThL!
3anucbiBaiiTe YETKO 1 pazdbopumnso.

Ana 3anucn peweHun v OTBETOB Ha 3agaHusi 13-19 ncnonb3yite

13.

14.

15.

16.

17.

a) Pemnre ypaBaenne 2- 9v 4541 | 49 .67 4 _15.47 10,
6) HajiznTe Bce KOpHM 5TOro ypaBHEHHMHA, NPUHAAJNEKAIME OTPE3KY
[— 1; 3] .

B nupamupe SABC uaBecTHHI IauHbI pebep AB = AC = SB = SC = 10,
BC = SA = 12. Touka K — cepeauna pebpa BC.

a) okaxure, 4TO IJIOCKOCTL SAK mepnenguKyasipHa miockoctu ABC.
6) Haiigure paccrosune Mexxay npaMmbeiMu SA u BC.

Peuimre nepaBeHCTBO

log7 —3— + log7 (x2 —Tx+ 11) < log, (x2 —Tx+ E + 10).
x o

Orpesok, coegunAmmuii cepeauusi M u N ocuosanuii BC u AD coor-
BeTcTBeHHO Tpamenuu ABCD, pasbuBaeTr eé Ha JBe TpameilMH, B KaXX-
AYIO M3 KOTOPHIX MOKHO BHHCATh OKPYKHOCTD.

a) llokaxxkure, uro Tpanenus ABCD paBHOoOGexpeHHas.

6) 3BecTHO, YTO pajyC 3THX OKPYKHOCTe#d paBeH 3, a MEHbIIee OC-
mopaune BC ucxoamoit tpamenun pasHo 10. Haiigure paguyc OKpyK-
HOCTH, Kacaloiieiica 60k0oBoii cropount AB, ocHoBanusa AN Tpanenuu
ABMN u BOHCAHHOM B Heé OKPY>KHOCTH.

31 nexabpsa 2014 roma Epreumit B3sa B Ganxke 1 maH. pyOaeit B Kpe-
aur. CxemMa BHIIIJIATHI KpeAuTa chaeayioniad — 31 gexabps KaXAOro
CHEeAYIONero roja 6aHK HaAYMCJASeT NPOLEHTHI Ha OCTABIIYIOCA CYMMY
goara (To ecTh yBeJIWYMBAeT AOAT Ha a% ), 3arem EBreHmii mepeBOgHT
ouepeAHOH TpaBRin. EBrenmil BHIIJIATHJI KPEJHUT 334 ABAa TpaHHIa, Hepe-
BelA B nepBblii pas 540 Tuic. pyOaseit, Bo Bropoii 649,6 Thic. pybien.
Haitgure a.
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18

[—

E

19

18.

19.

Haiignte BCce 3HAYEeHUA (@, OPH KaXKAOM M3 KOTODPBIX ypaBHEHHUE

2
Ilogo,5 (x2 ) - al - llogo,5 x+ 2al = (logO,5 x) uMeeT XOTA Obl OJHO pemie-
HHe, MeHbInee 2.

Komeunas BO3pacTammiad InocjenoBaTeJbHoOCTh ;. d,,..., 4, COCTOHUT U3

n>3 He 006s3aTeJIbHO Pa3JHYHBIX HATYDPAILHbLIX UHCeJ, OPHYEM NpH
BCEeX HaATyPaJbHBIX k< n—2 BHINOJIHEHO paBeHCTBO 34, = 5a,,; —2a,.

a) IlpuseguTre mpEMep TAKOH MOCHAEAOBATEALHOCTH IPU i1 =4 .

6) MosxeT sM B Takoii IOCJAEAOBATEALHOCTH HPH HEKOTOPOM 7 >3 BbI-
NOJIHATBLCS PAaBEHCTBO a, = 3a, —2a,?

B) Kakoe HaumeHbIIee 3HaYeHWe MOXKeT I[PHHHMATbL 4,, €CJIH
a, =667?

24



TPEHUPOBO4YHAA PABOTA 4

OtBeToM K 3apaHuaM 1-12 aenseTcs uenoe Yucno unm KoHe4Has ae-
caTUYHaa Apobb. 3anuiinTe YUCNo B NoJjie OTBETa B TeKCTe paboThi, 3aTem
nepeHecute eroB 6narHk orBeToB Ne 1 cnpasa oT-HOMEpa COOTBETCTBYIOLLE-
ro 3aaHus, Ha4YMHasi C NEepPBO KneToukun. Kaxayio umdppy, 3HaK «<MUHYC» U
3anaTyio NUWIUTE B OTAENbHOW KJIETOYKE B COOTBETCTBMU C NPUBEAEHHLIMMN
B 6nanke obpasuamu. EouMHULLI M3MEepPEeHniA NUcaTb HE HYXKHO.

Yactb 1

1. ®naxon mamnyHs crout 170 pyb6meii. Kakoe Hanbonemee uuciao ¢ua-
KOHOB MOXXHO KynuTh Ha 900 pyOseii Bo BpeMdA pacnpojazKy, Korjaa
ckujKa cocrasyuaer 35% 7

2. Ha gmarpamMme mokasaH cpemuuii 6asn yyacTHukoB 10 cTpaH B TeCTHpPO-
BaHUHM yuamuxcs 8-ro xjacca nmo ecrecrsosaanuio B 2007 roxy (mo 1000-
6ayutbHOM mKaie). Cpei YKasaHHBLIX CTPaH BTOPOE MEeCTO NPHUHANJIEHKHUT
Benuxko6puraauu. Onpejenure, Kakoe MecTo 3aHuMaer Poccus.

560
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1 11 5] @ -] I~ [=]
m O g @ © »w EBE ® g &
9 E§ ¢~ 5§ 8§ 8 ® =
=] as]
et [ O ©
< <]
0
K
o
m
3. Ilnomaas nmapanmenorpamma ABCD pasHa 3. Touka H — cepeanHa

cropousl AD. Haiigure muomans Tpanenuu AHCB.

D c
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4. Monery 6pocaitor TpmkAnl. HaliiuTe BEpOATHOCTHL TOTO, YUTO HEpPBBIE

JABa OpPOCKa OKOHYATCH OAMHAKOBO.

5. Haiignre Kopens ypaBHeRus log, (x + 7) =2.

6. Hanante Tanrene yrina AOB, n3o0pakéHHOro Ha KjeT4yaToil Oymare.

B
O A
7 [:] l 7. Ha pucynke maobGpakens! rpabuk OyHKuuu y = f(x) u KacareapHasa K

HeMy B TO4YKe c¢ abcouccoit xo. Hafiimre 3HaueHHMe HPOM3BOTHOH
dyHKIHN f(x) B TOuKe Xo. ’

yh

N //
N L
-
"1 1 1
]
I >
Xo 0 1 x
B !
8 [:: l 8. O6mpém muauHApa paBeH 12. Yemy paBeH 00bEM KOHYycCa, KOTODHIH HMe-

€T TaKoe ’Ke OCHOBaHMe M TAKYIO JKe BHICOTY, KaK M JAHHLIA HUIHHADP?
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10.

11.

12.

Yactb 2

. . 7
HaiiguTe sina, ecan coso = —Z- H oe (n; 21t).

B xoze paciiaja pajviOaKTHBHOI'O M30TOIla €ro Mmacca yMeHbIIaeTcda mo

t
sakoHy m(t)=my,-2 7T, rme mo(Mr) — HavaldbHas Macca H3OTOINA,

t (MuH) — BpeMs, HOpollejiee OT HAYAALHOTO MoMeHTa, T (MHH) —
nepuoj IMoJypacnaja. B HayaabHBI MOMEHT BPpeMEHH Macca HM30ToIlia
mo = 200 mr. Tlepuoa ero moaypacnaga T = 4 muH. Yepes CKOJBKO
MHUHYT Macca usorona 6yzger paBHa 25 mr?

Ileprriii cnaaB coaepkUT 5% wmeaun, Bropoit — 11% menum. Macca
BTOPOTO CcILIaBa GoJibiie Macchl nepsoro Ha 4 kr. M3 stux AByxX cmia-
BOB MOJIVUYNUJIY TPeTHii cujaas, comepsxamuii 10% memu. Hafignre mac-
cy Tperhero ciiaBa. OTBeT AaiiTe B KMJIOIpaMMax.

HaiinuTe HauMeHbITlee 3HaYeHHe QYHKOUU y = x° - 3x% + 19 mHa or-
peske [1; 3].

He 3abyabTe nepeHecTy BCe OTBEThI B OnaHk oTBeToB No 1.

6nank otBetoB Ne 2. 3anuwmte cHadana HOMep BLIMOAHAEMOIro 3a4aHus
(13, 14 n 7. a.), a 3atem nonHoe 060CHOBaHHOE pelueHne n oteeT. OTBETHI
3anucbiBanTe 4ETKO 1 pa3bopunso.

Ana 3anucu pémeHmﬁ “ OTBETOB Ha 3apmaHua 13-19 ncnonbayinte

13.

14.

15.

Sctg’x+4ctgx

0.
5cos’x —4cosx

Peuinte ypaBHeHUE

OcuoBanmneM mpAMOM TpeyroabHOR npuambl ABCA,B;C, apasercsa pas-
H0DOeApeHHEIN TpeyroabHuK ABC, B Kotopom AB = BC = 10, AC = 16.
BoxoBoe pebpo npusmsl paBHo 24. Touka P — cepegunHa peOpa BB;.

a) Haiinute Tanrenc yria mexnay ninockoctsamu A B,C, u ACP.

6) Haiigute paccrossaue ot Touku B no miockoctu PAC.

Pemnre HepasencTBo log, (x+2)-log, .,(83-x)<0.
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19.

JIBe OKDY)XHOCTH KacalTCsA BHYTpeHHUM o00pa3oM. Tperhba OKpPYX-
HOCTBH KacaeTcA MEPBLIX ABYX M UX JIMHUY IEHTPOB.

a) HoxasKkuTe, YTO MEPUMMETDP TPEYTOJIbHUKA C BEpIOIMHAMH B ILEHTPaxX
TPEX OKPYKHOCTEH paBeH AHAaMETPY HaumOOJbIIel U3 9TUX OKPYKHOCTEH.
6) Haiiaute pagmnyc TpPeThell OKPYIKHOCTH, €CJIM H3BECTHO, UTO pajuy-
Chl IEPBEIX ABYX paBHBI 4 u 1.

IIpeanpuaMaTeas KyIuJa 3ganie U cOGUPAETCA OTKPHITH B HEM OTENb.
B orese MOryT OBITH CTAHAAPTHLIE HOMEpa MIOIMafbio 21 KBagpaTHBIX
METPOB M HOMEpa «JIIOKC» IIomaAbio 49 KBaapaTHeix MeTpoB. O6mas
IJIOHIagb, KOTOPYIO MOYKHO OTBECTH MOJ HoMepa, coctraBiaser 1099
KBaJpaTHBIX MeTpoB. lIpeAnpmHuMaTesb MOMKET IOJAEJIHUTH 3Ty ILIO-
mafb MeKJy HOMEepaMH pas3/JIMYHBIX THIOB, Kak XoueT. OOGEIYHBIHA HO-
mep Oyaer npunocuThk oreio 2000 pybaeit B CyTKH, a HOMED <«JIOKC» —
4500 py6aeit B cyTku. Kakylo HauOOJBIIYI0O CYMMY AEHEr CMOXKeT 3a-
paboTaThb B CYTKH Ha CBOEM OTeJie IPeAIpUHHMATEND?

Haiigure Bce 3HaueHHMA @, IOPH KaKJOM H3 KOTOPBIX YypaBHEHHe
10-0,2"* - a|-

pelleHu.

5% + 2a| =0,04"" mMeeT pPOBHO [OBa HEOTPHIATEJIBHBIX

3

IIpo Tpu pasaMYHBIX HATYPaJbLHEIX YHCJIA MU3BECTHO, UYTO OHU SBISIOT-
¢ AIAHAMH CTOPOH HEKOTOPOTrO TYNOYTOJbHOrO TPEYTOJbHUKA.
a) Morsno sam orHOIeHWe OOJABINEr0 M3 3THUX YUCEJ K MEHBLIOIEMY U3

13

H#UX OBITH paBHO — ?
7

6) Morso s oTHomieHMe OOJBIIEro M3 3THUX YMCEA K MEHBIIEMY H3
8

HUX OBITH PAaBHO 7 ?

B) Kaxoe HauMeHblllee 3HaYeHHE MOXKET OpUHEHMATh OTHOIIIECHHE
GOJIBIIIEr0 M3 STHX YHUCea K MEHbIlIeMYy H3 HHX, eCJH H3BeCTHO, 4YTO
cpeaHee 110 BeJINYMHE U3 9TUX YHUCEJ DAaBHO 257
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TPEHUPOBO4YHAA PABOTA S5

OTtBeToM K 3agaHmam 1-12 aBngaeTca uenoe Ycno uan KoHeYyHasa ge-
catuyHaa apobb. 3anuumTe YUCno B None oTeeTa B TekcTe paboTtel, 3aTem
nepeHecute ero B 6naHk orseTos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3afaHus, Ha4YMHasa ¢ NepBon KNeTouyku. Kaxayio umdpy, 3Hak «MUHYC» U
3ansaTyio NUWKTE B OTOENLHOW KNeTo4ke B COOTBETCTBMM C NPUBEAEHHBIMU

B bnaHke o6paszuamu. EouHMLIBI UBMEPEHUIA NUCaTb HE HYXXHO.

Yactb 1

1. Insa npuroroBieHus si6J04HOrO BapeHbA Ha 1 Kr s6J0K HyXHO 1,2 Kr
caxapa. CKOJIBKO KHJIOIDAMMOBEIX VIIAKOBOK caxapa HYXXHO KYIHTh,
yTOOBI CBAPHUTEL BapeHbe 3 26 Kr aA0JIoK?

2. Ha guarpamme nokasaHo 4Mcjo 3amnpocoB co ciaosom KHMHO, cpenan-
HBIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MeCHAILI C STHBapA IO CeH-
Ta6ps 2010 roga. Ilo ropusoHTANH YKA3BIBAIOTCA MECSIbI, II0 BEpPTH-
KaJu — YHCJO 3ampocoB 3a MpaHHBIA wMecsan. Onpepenure 10
gmarpaMMe HamOoJblllee MeCAYHOE YHCJO 3ampocosB co ciaosom KHMHO
B YKA3aHHBIH IEPHOJ.

5000000

4000000

3000000

2000000

1000000

AHB (eB Map amp Maii WIOH MIQI 8Bl CeH
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3. Ilmomazp mapamnenorpamma ABCD pasra 92. Touka F — cepeausa
croporsl BC. Haiigute nnomazs, Tpanenuu ADFB.

I —

D Cc

A B

4. BeposartHOoCTH TOTO, 4TO HOBBIi HepPCOHAJBHLIA KOMIIBIOTED IIPOCIYIKUT
bonbmie roia, pasHa 0,98. BeposTHOCTE TOrO, YTO OH HPOCIYKHUT
Gombuie AByXx Jert, pasua 0,84. HailijuTe BepoATHOCTHE TOTO, UYTO OH
IPOCAYIKHUT MEHbIIIe ABYX JeT, HO GoJjibiie rofa.

5. Haiinure Kopenb ypaBHenus log, 2% =2,

6. Ocrtpple yrasl OPAMOYTOJHBHOTO C
TpeyroJbHNKa paBHBl 69° m 21°.

Haiignte yroa mexxay OHMCCEKTpPH-

COM M MeAMaHOH, NPOBENEHHBIMH

W3 BepHIMHBI ONpAMoro yria. OtBer 4 Y D B
naiite B rpagycax.

Ha pucynmke wnsobpaxkennsl rpabux auddepennupyemoin QyHKIUU
y =f(x) u xacarenpbHas K HeMy B TouKe ¢ abcuuccoil x,. Haiiaure

3HaueHHe NPOM3BOAHON GyHKIUM f(X) B TOUKe X,.

AY
//-\\
N\
Ny="F(x
v =1(x) .
\\\ ////
//>r 1
-t ! )
—4 x| O 1. 4 4

8. Ilap, o6ém Koroporo paseH 42n, BuucaHd B Ky6. Hafizure 06béM Kyba.
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10.

11.

12.

Yactb 2

Hailignre 3Hayenue Buipakenusa logs;13 — log;117.

3aBucuMocTh Temneparypel (B rpaaycax KeabBuHa) or Bpemenu (B
MHUHYTAX) AJs HarpeBaTeJbHOTrO 3JIeMEHTa HeKOTOoporo npubopa ObLia
MOJYYeHa HKCIEPUMEHTAJIBHO M HA HMCCJIEAYEMOM HHTEpBajie TEMIepa-
Typ 3amaércst Beipaskenmem T(f) = Ty + at + bt?, rae Ty = 900 K,
a = 31 K/mun, b = 0,2 K/Muu’. VsBecTHO, 4TO NpH TeMiepaTypax
Harpepatesa cBbliie 1550 K npnbop MoKeT HCIIOPTUTHCS, HO3TOMY €ro
HY2KHO OTKJ4Yarh. Onpenenure (B MHHYTaX), depes KaKoe HaubOIb-
1ee BpeMsi IMOCJie Hauyaja pabdoThl HYYKHO OTKJIYATh IPHUGOD.

U3 Ttoukn A B Touky B oAHOBpEeMeHHO BblexXajyi ABAa ABTOMOOWJIA.
IlepBoiii npoexas ¢ HOCTOAHHOM CKOPOCTHIO BeCh NYTh. BTOpO# mIpo-
exajJ MepBYK MOJIOBUHY IIYTH CO CKOPOCTHIO, MEHbIIEeHl CKOPOCTH
nepBoro Ha 14 KmM/4, a BTOpPYIO MOJOBMHYV YT — CO CKOPOCTHIO
105 kM/4, B peayapTtare 4yero npubnig B B 0fHOBpEMEHHO ¢ IEPBHIM
aBTomobmyiem. HailifuTe CKOpOCTH II€PBOr0 aBTOMOOWJA, e€CIU H3-
BECTHO, UTO OHA Gosbmie 50 km/4. OTBeT FaiiTe B KM/4.

Haligute HaumMeHblillee 3HaYeHHE QYHKIHUH Y =e** —6e* +7 Ha OT-

peske [0; 2].

He 3abyabTe nepeHecTu BCe O0TBETHI B OnaHk otBeTos Ne 1.

6naHk otBeToB Ne 2. 3anuwmTe CHavana HOMEpP BLIMOMHAEMOrO 334aHus
(13, 14 u 1. a.), a 3atem nonHoe ob6ocHOBaHHOE peweHne n oteeT. OTBETHI
3anucbiBanTe 4ETKO 1 pa3bopuvBeo.

Ana 3anmcu pewennint 1 oTBETOB Ha 3aganua 13-19 ucnonbayinte

13.

14.

15.

a) Pemmre ypasuenue 7 sin® x + 8 cos x — 8 = 0.
6) HailiguTe Bce KOpDHM 3TOro ypaBHEHHHA, IPHHAAJIEKAIHUE OTPE3KY

&
272

,HaH RYG ABCDAlBlchl.
a) llokaykure, uro npamasa B, D nepueHAUKYIApPHA ocKoctu A, BC;.
6) Haiinute yroa mexxay miockoctsamu AB,C, u AB,C.

1

Jx+4,2

’ 5
Pemure HepaBeHCTBO Jx + 4,2 + > 3
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[ ]

C17

7]

16.

17.

18.

19.

B papasesorpaMM BOMCAHA OKPYIKHOCTD.

a) lokayKkuTe, 4TO 3TOT NapajjeiorpamMm — poMo.

6) OKpY>KHOCTb, KACcaiomiascaA CTOPOHLI poM0a, AeJIUT e€ Ha OTPESKHU,
paeuble 3 u 2. Hailigure niomajb 9eTEIPEXYTONLHUKA C BEePHIMHAMH B
TOYKAaX KacaHHs OKPYKHOCTH CO CTOPOHamMu pomba.

15-ro saaBapsa naaHupyeTcA B3ATH KpeAuT B 6anke Ha 18 mecanes. Yc-
JIOBHSI €r0 BO3BpaTa TAKOBHI:

— 1-ro umcaa KaXKAOTO MECAIla JOJr Bo3pacraeT Ha 2% N0 cpaBHEHMIO
C KOHIOM HpPEeAbIAYIIEero Mecsaia;

— co 2-r0 o l4-e 4yucOo KaXXIOro MecAlna HeOOXOAMMO BBIILJIATHUTH
YacThb JOJITa;

— 15-ro yucna KaxAOro Mecsina JOJT JOJKeH ObITh Ha OJHY M TY XKe
BeJIMUMHY MeHbIIIe foJra Ha 15-e uncao npeabIgyIero Mecama.
CKOJbKO NPOILIEHTOB OT CYMMBI KpeAHTa cOCTaBiader obmijasi cymma je-
Her, KOTOPYIO HYKHO BBIILJIATUTH GaHKY 3a BeCh CPOK KPEeIUTOBaHHUA?

Haiignre BCce MOJOMKHUTENbHBbIC 3HAYECHUA @, IPHU KaKIAOM U3 KOTOPBIX
MHOYKECTBO pellieHWil HepaBeHCTBa

a+x* +2log,(a’ — 4a +5)

1<
30V17x* + 5x° + a +1+log2(a® — 4a + 5)

COCTOHT U3 OHHOU TOUKHM, HAWAWUTE 5TO peHIeHue.

Tpu pasIuuHBIX HATYPAJbHBEIX UHCJA ABJAITCA AJINHAMH CTODOH He-
KOTOPOr0 TYNOYrOJIbHOrO TPEeYTOJbLHUKA.

a) Moer JM OTHOIINEHHE GOJILIIErO M3 ITUX uUMCe]l K MeHbIIEeMy U3
3

HHUX OBITHL paBHO — 7
2

6) Mosker Ju OTHOIHNeHMe OOJIBINEro M3 3TUX YHCeJd K MEHBIIeMy M3

HHUX ObITH PABHO :51-?

B) Kakoe mnamMmenbliee 3HaUeHVEe MOMKET NPHHHMMATL OTHOIIEHHE
6oNBIIIEr0 M3 3THX 4YHMCEeJ K MEHLBIIEMY W3 HUX, €CJy HM3BeCTHO, 4TO
cpefHee MO BeJWYMHE YHUCJIO paBHO 187
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TPEHUPOBO4YHAR PABOTA 6

OtseToM K 3apaaHusam 1-12 aBngeTcs uenoe Ycno nam KoHeydHaa ae-
caTnyHas aApobs. 3anuwvte YNCNO B None oTeBeTa B TekcTe paboTol, 3aTem
nepeHecuTe ero B 6nank oteetoB Ne 1 cnpasa o1 HoMepa COOTBETCTBYIOLLLE-
ro 3a/iaHuns, Ha4ynHas C Nepsoit KeTo4kn. Kaxayio uudpy, 3HaK «MUHYC» U
3an4aTyio NUWINTE B OTAENLHOM KNETOYKE B COOTBETCTBUN C NPUBEAEHHBIMU
B 6naHke obpasuamun. EanHULLI 3MEPEHUIA NNCATL HE HYXKHO.

Yactb 1

1. Cucrema HaBWTranyy, BCTPOSHHAS B COMHKY CaMOJIETHOrO KpecJja, HH-

dopMupyeT mnDaccaxkupa O TOM, UYTO IOJET NPOXOAUT HA BEBICOTE
36 000 ¢yroB. Bripasure BbLIcOTY moJéra B Merpax. Cuwmraiite, uTo
1 ¢yt pasen 30,5 cm.

2. Ha pucyske XHUPHBIMH TOYKAM¥ IIOKas3aHa lleHa TOHHHI HUKEJs Ha

:

MOMEHT 3aKDBLITUS OUPIKEBBIX TOPrOB BO Bce paboume gum ¢ 6 mmo
20 maa 2009 roga. Ilo ropm3oHTaJ M YKa3bIBAIOTCA YMCJIA MeCsia,
M0 BEePTUKAJHM — IeHa TOHHHI HuUKeas B poinapax CIIA. Ina Ha-
PAAAHOCTH JKMPHBIE TOYKYW Ha DHCYHKe coeAuHeHHl JuHuei. Omnpe-
JenuTe 10 PUCYHKY Pa3HOCTh, MEXKAY HamOoJbIIe#d M HaWMeEHbIIeH
IeHO# HUKeJI1I Ha MOMEHT 3aKDBITHS TOPIOB B YKA3AHHBIH IIE€PUOX
(B noanapax CIIIA 3a ToHHY).

so0 | ALA
000 | \V/ \
oo / \ N
oo | NZ NI
12 000 ¢ \(

11 800

6 7 8 11 1213 14 15 18 19 20
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Haiigure nuomaae tpeyronbauka ABC. Pasmep KaMIod KJIeTKH
1 cm x 1 ecm. OTBer maiiTe B KBaJipATHBIX CAHTHMETpPAaX.

B

1 cM /\

A N\

A

B cpeanem m3 kaapix 50 MOCTYOHMBIOMX B HOPOJAKY AKKYMYJIATODPOB
48 aKKyMyJATOPOB 3apsaxkeHbl. HaliguTe BEepOATHOCTH TOrO, YTO KYII-
JIeHHBI aKKYMYJIATOP HE 3apsKeH.

HaiiauTte KOpeHb ypaBHeHUA /25 +3x = 4.

B tpeyronsauxe ABC yroa A pasen 29°, AC = BC. Haiigute yrou C.

C

Ha pucynke usobpaskessl rpaduk GyHKDuU y = [(X) — DpOU3BOAHOM
¢dyEKOun f(x), @ ceMp TO4YeK Ha ocH abcuuce: Xj, X2, X3, ..., X7.
B ckonbKuX U3 3THX ToueK GyHKIuA f(x) Bospacraer?

yn

P =
b i S e e sl

| SR ———

Ea
A
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8.

10.

11.

12.

JduaroHanp NPaBHIBHON YeTHIPDEXYIOJLHOM MPU3MBLI HAKJIOHEHA K
IIOCKOCTU ocHOBaHHA nog yrioMm 30°. Boxosoe peGpo pasHo 3. Haii-
JAUTEe TUaroHaJb MPHU3MBI.

D, Ci
A, z,
D C
A B
Yactb 2

Haiigute sHauenne Bripakenusd logs 126 — logg 3,5.

K wucrounurky c¢ JIC ¢=65B wu BHYTpEeHHHMM COIPOTHUBJIEHHEM

r=10,5 OM XOTAT NOAKJIOYNUTH HATPY3Ky ¢ comporusienueM R Owm.
HanpsoxkeHue Ha 9TOH HATrpy3Ke, BBIpaKaemMoe B BOJbTAX, [Ha€TcH
eR
R+r
xeHue Ha Hell Oyzetr 60 B? OrBer BrIpasuTe B oMax.

dopmynoit U = . Ilpy KaKoM CONMPOTHBJIEHUH HATDPY3KHU HAIPs-

3akas Ha 140 neraseit mepBHIit paGoumii BHITIOJHAET Ha 4 uaca ObI-
crpee, ueMm BTOpOoil. CKOJBKO JeTajieil B yac fejiaeT BTOPOI pabouwuii,
€ecJIM M3BECTHO, YTO IMEePBbIii 3a yac JAejaeT Ha 4 Jetaaum OGoasime?

Haiigute Haubonbmee 3Havenme GyHKnuM y =x° +8x® +16x + 23 Ha
orpeske [-13;-3].

He 3abynbTe nepeHecTn Bce OTBEThI B 6naHk otBeToB Ne 1.

6naHk orseToB Ne 2. 3anuuute cHavana HOMEpP BbINONHAEMOro 3aaaHus
(13, 14 v 1. ».), a 3aTeM nonHoe oB6OCHOBaAHHOE peLueHne u oTeeT. OTBETHLI
3anncoiBanTe 4&TKO 1 pazbopunso.

Ina 3anucm pelieHnn n OTBETOB Ha 3agaHuna 13—-19 mcnonbaynre

13.

sin2x
a) Pemnure ypaBHeane ———— =1,

(%)
cos| x+—
2

6) HalimuTre Bce KOpHHM 3TOr0 ypaBHEHUS, IPHHALJIEKAIINE OTPE3KY

[— 47 —@]
2

35




14 [ ),
I
|
|
|
|
|
|
|
|
|

15 [ ], >
|

16 ]} .
|
|
|
|
i
|
|
I
|
|
|
|
|
|
|
i
|
|

R
|
|
|
|
|

19 [ ]l
|
|
I
I
|
I
|
|
|
|
|
|
|
|
|

B npamoyrosbpHom napannenenunese ABCDA B /C D, usBeCTHH AJiH-
HBI pe6ép AA, =15, AB=12, AD =8. Touka K — cepesuna pebpa
C,D,, a Touka L genut pe6po BB, B orHomenun 4 : 1, cuuras ot Bep-
IHHEL B, .

a) Haiigure oTHoIleHMe, B KOTOPOM ILiocKocTh LKA, pemut peGpo
CC,, cuutasa oT Bepmussl C,.
6) Hailinure KocuHyC yria mexjay miaockoctamu LKA u A BC,.

Pemute HepaBeHerBo 972 -37-3"2+30<0.

Ha xarerax AC u BC npsamMoyrojgsHoOro tpeyroasHuka ABC BHe Tpe-
yroJibHHKA moctpoeHbl KBaapaTsl ACDE u BFKC. Touxka M — cepe-
AuHa runotenysbl AB, H — Touka mepeceueHusa npamuix CM u DK.
a) Hoxaxure, yto CM | DK .

6) Haiinure MH, eciu #3BECTHO, UYTO KaTeThi TpeyroibHuka ABC pas-
uel 130 u 312.

15-ro aEBapa nNAaHuUpyeTcA B3AThH KpeAUT B OaHKe Ha 24 Mecsana. Yc-
JIOBHA €ro BO3BpaTa TaKOBBI:

— 1-70 uncaa Ka)AOro Mecsalla JOJAr Bo3pactaer Ha 1% IIo cpaBHEHUIO
C KOHIIOM HPEeIBLIAYIINEero Mecana;

— ¢0 2-r0 1o 14-e uucyio KayXJAOro Mecdlia HeOOXOAWMO BBIILJIATHTH
YacThb JOJITa;

— 15-ro yuesa KaxJaoro Mecsiia JOJIr JOJKEH ObITh Ha OAHY U Ty Ke
BeJIWUYMHY MeHbIle JoJra Ha 15-e YKCJIO IpeAbIAYINEro MecAla.
WNssecTHO, uTOo 3a mepBbie 12 MecsaIlles HY)KHO BBIILIATATH OaHKY
177,75 Toic. pybaeii. Kakyio cymMmMy IJiaHUpyeTCH B3STh B KpeauT?

Haiigure Bce 3HauyeHMA k, OPH KaKAOM H3 KOTOPHIX ypaBHEHHE
6k — (2 -3k)cost
sint — cost
o5/

2
B TypHHpe no IIaXMaTaM IPHHUMAIOT yYacTHe MAJAbYHKH U AEBOYKH.
3a mobeny B HIaXMaTHOW IApTHH HAYHKCAAIOT 1 0YKO, 32 HHUYBIO —
0,5 ouxa, 3a mpourpsim — 0 ouxoB. Ilo npasmiam TypHUpa KayKAbIH
YYaCTHHK HMTPAET ¢ Ka'KIABIM APYTHM ABAKIbI.
a) Kaxkopo Hambosinlliee KOJHMYECTBO OUKOB, KOTOpO€ B CyMMe MOTJH
HabpaTh [eBOYKHU, €CJIH B TYPHUpE NPDUHHUMAIOT YUAaCTHE NATH MAJb4H-
KOB U TPH JEBOUKH?
6) KakoBa cymMMa HaOpaHHBIX BCEeMH YYACTHHKAMM OYKOB, €CJH BCETO
YYaCTHHUKOB AEBATH?
B) CKOJNBKG JIeBOYEK MOIJVIO TIpUHHMAaTh y4yacTHe B TYDHHpE, €CJIy H3-

BECTHO, YTO UX B 9 pa3 MeHbIlle, YeM MAaJIbYMKOB, M UTO MAJILYUKH
Ha0pasu B CyMMe POBHO B YeThIpe pasa OoJIbIie OYKOB, YeM ACBOUKU?

=2 wuMeeT XOTaA Obl OAHO peIIeHHE Ha OTpe3Ke
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TPEHUPOBO4YHAA PABOTA 7

O1BeTOM K 3agiaHuam 1-12 aBngeTcs uenoe Ynucno uam KoHeyHaqa ae-
catuyHan apobb. 3anuinte YUCNO B Nose oTBeTa B TekcTe paboThl, 3aTemM
nepexHecute ero B 6naHk oteeTos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLE-
ro 3afiaHnA, Ha4YMHaa ¢ NepBon KNeToukn. Kaxayio unudpy, 3HaK «MUHYC» U
3andaTyio NMULINTE B OTAENLHOWN KNETO4KE B COOTBETCTBUU C NPUBEAEHHBIMU

B 6naHke o6pasuamu. EouHULLI n3MepeHnii NucaTb He HYXHO.

Yactb 1

1. VYcranoBka ABYyX CUYETYMKOB BOABLI (XOJOZHOM MW ropsded) CTOUT
3500 py6ueii. [lo ycTaHOBKY CYETYMKOB 3a BOAy marmwin 1700 pyGueit
exxemeca4dHo. Ilocne ycTaHOBKY CUETUMKOB e/KeMecAuHasdA OILIaTa BOJbI
craja cocTtaBaATe 1100 pyGieii. Yepes KaKoe HaUMEHbIIIEE KOJHIECT-
BO MECHIEB SKOHOMHSA [0 OILIaTe BOABI NPEBBICUT 3aTpaThl Ha ycCTa-
HOBKY CYETYHMKOB, €CJIM Tapu(kl HA BOAY HE U3MEHATCA?

2. Ha puarpamMMe IOKaszaHa cpejHeMecAYHAA TeMIepaTypa Bo3fyXa B
IMapuxke 3a Kaxawii mecsan 2009 roga. Ilo ropusoHTAIN YKA3LEIBAIOTCH
MecAnbl, IO BEPTHKAJIM — TeMOeparypa B rpagycax Ileabcusa. Ompe-
AeJINTe IO A;MarpamMme, CKOJALKO OwL10 MecaneB B 2009 roay, worza
cpegHeMecAYHaA Temueparypa 6vina paBHa 10 rpagycam Ilenpcms.

20

AHB ¢eB Map amp Maili MIOH MO aBr CeH OKT HOA JeK
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3.

8.

Haiigure nnomaas Kpagpata ABCD. Pasmep KaMIod KJIETKH
1 cm x 1 cM. OTBer faiiTe B KBaZpaTHBIX CAaHTHMETpPAaX.

C

1cm

B rpynme typmcTtoB 5 yesioBeK, B ToMm uucye Typuct II. C momomgbio
JKpebusa OHM BHIOHDPAIOT TPEX 4YeJOBEK, KOTOPhIE MOJIKHBI HATH B CEJO
3a mpoaykramu. KakoBa BeposATHOCTB TOro, 4ro Typucry Il. Beimager
o Xpebuio HATH B ceno?

PemuTe ypaBHeHMEe Vx +9 =5.

B tpeyronpauke ABC AC = BC, yron C pasen 120°, AB = J3 . Haii-
aute AC.

Ha pucyske n3obpakeH rpad@uk GyHKIUHE ¥ = f(X) 1 OTMeYeHBI TOYKH
-7, =3, 1, 7. B Kakoii M3 3THX TOYEK 3HAYEHHE IMPOHM3BONHON HAH-
MeHbInee? B oTBeTe yKa)KHUTe 3TY TOUKY.

ya

i
]
]
I
I
4
7T x

ok e e o e

B npamoyroasaoMm napannenenunene ABCDA,B,C,D; u3BeCTHB AJUHEI
pébep: AB = 3, AD =4, AA, = 32. Haiiagure miomaaes cedeHus, Ipo-
xopsamero gepes Bepmiuasl C, C; u A.

Dl C]

D ______] ————JC
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10.

11.

12.

Yactb 2

Haiiaure 3Hayenue BeipakeHusa 2tg 15°-1g105°.

[das  ogHOTO W3  OPEIUPUATUII-MOHOHNOJHNCTOB  3aBHMCHUMOCTDL
o0'béMa cmpoca Ha NPOAYKIUIO ¢ (€AUHHI], B MecHl) OT €€ IeHBI
p (tvic. py6.) samaérca ¢dopmyaoii: ¢ = 100 — 10p. Onpepenure
YpPOBeHb IeHBI p (B ThiC. py0.), IPU KOTOPOM 3HauUeHHE BEBIPYUKH
NpPEeANPUATHA 3a MeCAIl, r = ¢ * p coctaBuT 210 TeIC. PYO6.

Ilepsuiit cnnas comep:xutT 5% wmemm, Bropoir — 14% wmemm. Macca
BTOPOTrO ciJaBa 0oJjbilie Maccsl nepsoro Ha 7 kr. VI3 atux AByX cnia-
BOB NOJYYHMJHN TPeTHi#l cmjas, cogepskaiuii 10% memu. Hailigute mac-
cy TpeTbero ciaBa. OTBer jAaiiTe B KMJOrpaMMax.

B kakoii Touke X, GyHKIHUA y = V3 —3x — 2x° npurUMaer HauGOIL-
miee 3HaUueHue?

He 3a0yabTe nepeHecTv Bce OTBETH B 6naHk oTReToB Ne 1.

6naHk otBeToB Ne 2. 3anuwmTe cHayana HOMEp BbINOAHAEMOTO 3aAaHust
(13, 14 u 1. a.), a 3aTem nonHoe oH60CHOBAHHOE peweHue n oTeeT. OTBeThH
3anucbiBanTe 4eTko 1 pasbopuneo.

Ons 3anucu pewieHunt n oTBETOB HA 3apaHmsa 13-19 wncnonsgyinte

13.

14.

15.

16.

a) Pemure ypaBuenue 5 cos” x — 12 cos x + 4 = 0.
0) Haiiimte Bce KOPHH 3TOr0 ypaBHEHUWs, NPHUHAJJENKAINE OTPE3KY

e
-——;-mn|.
2

B mpasunsHO# Tpeyroasuoii mpusme ABCA;B;C; cropoHa OCHOBaHUA
AB =83 , a 6okoBoe pebpo AA, =5.

a) Haiinure gnuny orpeska A K, rae K — cepenuna pe6pa BC.

6) Haiiaure TanreHc yria Mexay riockoctramu BCA; u BB,C;.

28x2+2x—10<
x-5 B

2.

Pemnre HepaBeHCTBO x° + 6x° +

OTpesok, coeguasmmuuil cepeauasl M u N ocuHoBanuii BC u AD cooT-
BeTcTBeHHO Tpamenun ABCD, pasbuBaer €é Ha ABe TpamelLuH, B Ka-
OYIO M3 KOTOPBIX MOYXHO BINCATHh OKPYIKHOCTD.

a) Jlokaxkure, uro tpanenus ABCD paBHoOefpeHHas.

39
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17

17.

18.

19.

6) MaBecTHO, 4TO pajuyc 3THUX OKPYIKHOCTeHl paBeH 3, a MeHbIIIee 0C-
HoBaumue BC mcxopuoii Tpamenuu paBao 8. Hailignre pagnyc OKpyKHO-
CTH, Kacamonieiica O60KoBoil cTopoHbl AB, ocuoBanusa AN Tpamneuun
ABMN un BuucauHOII B Heé OKPYKHOCTH.

B aByx obiactax ectb mo 50 paboumx, KaKAbld M3 KOTODPBIX TOTOB TPY-
aurbesi o 10 uacoB B CcyTKM Ha g00bIYe ATIOMUHHUA WA HUKeasd., B
epBoii o0JacTy ofuH paboumii 3a yac nobviBaet 0,2 Kr aTIOMUHHAA WU
0,1 xr mHukens. Bo Bropoii obmacTu AJA HOOBIYM X KI AJIOMHHUSA B

neHp TpebyeTcsa x° 4eJOBEKO-4acoB TPYAA, a AJis HOOBIUM Yy KT HUKEJS

B JieHb Tpebyercs y® Ues0BEKO-9acoB TPY/Aa.

O0e obmacTH TOCTABJAIOT JOOBLITBHIIE MeETaJl HA 3aBOJ, I'ie AJA HYXKI
TIIPOMBIIIIJIEHHOCTH IPOM3BOAUTCS CILIAB AJMIOMHMHHSA W HUKeNsd, B KOTO-
poM Ha 1 Kr adioMHHHNS NPUXOAUTCA 2 Kr HuUKesad. Ilpu stom objsactu
JOTOBapUBaIOTCH MeXKJAy co00il BecTH HOOBIUY METAJJIOB TaK, YTOOBI
3aBOJA, MOTI' IPOM3BECTH HaMOOJbIIIee KOJANYECTBO cunaBa. CKOMBKO KU-
JIOTPAMMOB CHJIaBa NPY TAKUX VCIAOBHAX €KEJHEeBHO CMOXKeT IIpou3Be-
CTU 3aBOA?

Haiinute Bce 3HAYEHUS @, IPH KAYKJOM U3 KOTODLIX ypaBHEHHE
3
27x° +(4a - 2x) +6x° +8a = 4x

He MMeeT KOPHEeM.

Koneunasa mocienoBaTesibHOCTD @, Qd,,...,Q, COCTOUT M3 n >3 He 06aA3a-

TeJIbHO PA3NMYHLIX HATYDaJbHRIX YMCes, NPUUYEM INpH BCeX HATYpPaJlb-
HbIX k< n -2 BHINOJHEHO PaBEHCTBO 4, , =24,,—a, —1.

a) IlpuBennTe mpuMep TaKo#l TOCJEZOBATEILHOCTH IIPU N =5, B KOTO-
poii a; =4.

6) MoskeT siu B TaKO# IOCAEHOBATENLHOCTH HEKOTOpPOE HATYPAaJbHOE
YHCJIO BCTPETHTHLCA TPU pasa?

B) Ilpy xakom HaubosibmieM 71 Takas MOCJIEAOBATE/IbHOCTL MOMKET CO-
CTOSITh TOJBKO U3 TPEX3HAYHBIX Ynucea?
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TPEHUPOBO4YHAA PABOTA 8

caTudHan Apobb. 3anuwumnTe YUCNo B Nnosie OTBETa B TekcTe paboThl, 3aTem
nepeHecute ero B 6nadk oTeeToB Ne 1 cnpasa 0T HoMepa COOTBETCTBYIOLE-
ro 3agaHus, HaunHasa ¢ Nepson KnetTo4kn. Kaxgyio undpy, 3Hak «<MUHYC» U
3anaTyi0 NUIUTE B OTAENBHOW KNETOYKE B COOTBETCTBUN C NPUBEAEHHBIMU
B 6naHke oOpasuamn. EayHMUbI U3MEPEHUI NUCATb HE HYXXHO.

OtseToM K 3apanuam 1-12 aBnsieTca uenoe YUCRo Wi KoHeuHadq ae-

Yactbh 1

B criopTHBHOM Jarepe o HACTOJBHOMY TEHHHCY KaXKIbIH JeHbL JIOMA-
eTcA WM Tepsaercss 8 TEeHHHCHBIX HIAPHUKOB. JlarepHas cmeHa IJAUTCH
18 agueii. IMlapuku npoxator ymakoskamu 1o 10 mryk. Kakoe Hau-
MeHbIIlee KOJHYECTBO YIIAKOBOK IIAPUKOB HY;KHO KYIIUTh Ha OFHY Jia-
repHYI0 cMeHy?

Ha pucyHke »XUpPHBEIMM TOYKAMH IIOKA3aHO CYTOYHOE KOJHMYECTBO OCajl-
KOB, Buimagasmux B Tomcke ¢ 8 mo 24 susaps 2005 roza. Ilo ropu-
30HTAJNHW YKasbIBAIOTCA YHCJIA MecAna, M0 BePTUKAIH — KOJUYEeCTBO
0CaJIKOB, BBIIABHINX B COOTBETCTBYIOHIMII JeHb, B MMJLIHMeTpax. na
HAIJIAJHOCTH JKHPHBIE TOUYKK Ha DPHCYHKe coelyHeHbi nquHuei. Omnpe-
IendTe IO PHUCYHKY, CKOJBKO LHell M3 JaHHOTO [IepHUoAa OCALKOB He
OBLIIO.

cyTOUHOe
KOJIHYECTBO

ocaaxos 4,9
104
3,5
50 /

> T
2,0 1\ /\ =
o \/ \[] A
00 \?/ N

8 910111213141516171819 2021 2223 24 yecana
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HaiiguTre miaomazbs napajjiejiorpaMMa, H300pajKEHHOIo Ha KJIeT4aTou
Oymare ¢ pasmepoMm KJeTKH 1 ¢cm x M x 1 ¢m (cm. puc.). OrBer gaitTe B
KBaJIpaTHBIX CAHTHMeETpAaXx.

1

Kos6oii [I)xoH momazaeT B MyXy Ha cTeHe ¢ BeposiTHocthio 0,9, eciau
CTpeJifieT U3 NPHCTPEeIAHHOTr0o peBoabBepa. Ecam [»koH cTpenser H3
HeIIPUCTPEJIAHHOIO peBOJIbBepa, TO OH IIONajaeT B MYXY C BepPOATHO-
creio 0,3. Ha crone nexxutr 10 peBoJbBEepOB, M3 HHX TOJBKO 2 IpH-
crpensinabie. KoB6oii [[)KOH BHAMT Ha CTeHe MYyXy, HayAady XBaTaeT
TepBHIi MONaBIIMIICA PeBOJbBED M CTpeiseT B mMyxy. Haligurte Bepo-
ATHOCTH TOro, uto I[»XKOoH nmpoMaxHETCH.

Haiiaute KopeHs ypaBHenus 14 +5x = 7.

Huaronanu tpaneuuun ABCD c¢ ocHoBanuamu AB u CD mepecekaroTcsa
B Touke M. Haitnure MC, eciu AB = 11, DC = 33, AC = 28.

Ha pucyHke usobpakeH rpaduk HeKoTtopodl dyHkmum y = f(x). Ilons-
3yfACh PHCYHKOM, BLIYMCJINTE ONpeeSIeHHBI HHTerpas

_j f(x)dx.

y=f(x)

B npaBunbHOU TpeyroabHoi nupamuze SABC
Touka K — cepenuna pebpa BC, S — Bepmu-
Ha. U3BecTHO, uTo SK = 10, a miuomans 60KoO-
BOoM mnosepxHocTH paBHa 60. Haliaure aaumy
oTpe3ka AB.
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10.

11.

12.

Yactb 2

4sin17°cosl17°
cos 56°

Haiigyre 3HaueHMe BRIPAKEeHUS

HabuogaTens HaXOAUTCS HA BBICOTE 7, BBIpaKeHHO#N B MeTpax. Pac-
CTOAHMWE OT HalJaIoJaTeNsd A0 HAOAOAAeMOil MM JMHHM TOPHU30HTA, BbI-

,Rh
pa)KeHHOe B KHJIOMeTpax, BhIUHMCJAeTcA 1o dopmyne [ = 200’ rae

R =6400 kM — paguyc 3emuaun. Ha Kakoii BbicoTe HaXoAuUTCA HaOJIO-
xarenb, €CAM OH BHAUT JWHHIO TrOPU30HTA HA PaCCTOAHHH
24 xunomerpa? OrBer paiiTe B MeTpax.

M3 Touku A B TOYKYy B ofHOBpeMeHHO Bbl€XajH JOBa aBTOMOOHIHNCTA.
IlepBriii mpoexaa ¢ DOCTOAHHOH CKOPOCTBHIO BeCh IyTh. BTOpOil mpo-
exaJl IepBYI0 HOJOBHUHY IYTH CO CKOPOCTHIO, MEHBIIIE¥ CKOPOCTH Iep-
BOTO Ha 7 KM/4, a BTOPYIO HOJOBHHY IIYTH — CO CKOPOCTBIO 72 KM/,
B pes3yJbTaTe yero npuosii B B 0iHOBpEeMEHHO ¢ IIEPBLIM aBTOMOOMJIH-
ctoM. Haligure CKOPOCTH NMEpPBOTO aBTOMOOHJINCTA, €CJIH USBECTHO, UTO
oHa Goapirte 30 km/u. OrBer faiiTe B KM/4.

Haiigure nanGonabiitee 3Havyenne pyHKum y = (21 ~ x)e* %° na orpeske
[19; 21].

He 3abynbTe nepeHecTn Bce OTBEThI B On1aHk oTBeToB Ne 1.

6naHk orsetos Ne 2. 3anuwimMte cHavyana HOMEp BbLINOMHAEMOro 3afaHust
(13, 14 n 1. a.), a 3atem nonHoe 060CHOBaHHOE pelieHne n oTeeT. OTBeTh
3anucblBaiTe 4ETKO 1 pasbopunBeo.

Onsa 3anucu peweHut n oTBeTOB Ha 3apaHus 13-19 ucnonb3ynte

13.

14.

15.
16.

a) Pemnre ypasrenue 6 sin® x + 7T cos x — 7 = 0.

6) HaiiguTe Bce KOpPHHM 3TOr0o ypaBHEHUdA, NPUHAAJEKAIME OTPEe3Ky
[-3m; — «].

B npsmoyrosbaoM napaiienenunese ABCDA,B,C,D; u3BeCTHBI AJIUHEI
pebep AA; = 7, AB = 16, AD = 6. Touka K — cepeauna pebpa C;D;.
a) JToxkaxkure, 4TO IJIOCKOCTH, MPOXOAAINAsA yepe3 TOUKYy B meprnerau-
KyJaapHo npamoii AR, nepecekaer oTpe3ok A K.

6) HaiiguTe TaHreHc yria MeXAy 3TOH IJIOCKOCTHIO U MIOCKOCThio ABC.
Pemnte HepaBencTBo 4°° - 71.2°°%4+7<0.

Ha croponax AC u BC tpeyroasuunka ABC BHe TPEYroJbLHHUKA IOCTpOe-
el kBagpatel ACDE u BFKC. Touka M — cepefjuHa CTOPOHEI AB.

a) Joxaxkure, uro CM = %DK .

6) Hatigure paccrogaHusa oT TouKm M 10 IEeHTPOB KBaApaToB, ecjJu
AC = 14, BC = 16 u ZACB = 150°.
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17

18

18.

19.

IIpeqnpuauMaTeab KYNWJI 3JaHue U cOOUPAeTCss OTKPHITH B HEM OTeJIb.
B orene Moryr OHITH CTaHAAPTHLIE HOMepa ILIOM{aAbi0 27 KBagpaTHBIX
MEeTPOB M HOMEpa «JIIOKC» IJIOMAAbI0 45 KBagpaTHBIX MeTpoB. O0mas
ILJomiafb, KOTOPYIO MOKHO OTBECTH IIOA HOMepa, cocrtasiasger 981
KBaZpaTHBIA Merp. IIpegnpuHUMAaTEN b MOXKET MOAEJUTH 3Ty IJIOMIAAb
MeXJy HOMepaMu PasJMYHBIX THIOB, Kak xodeT. OObruHbIN HOMeD Oy-
JeT npuHOCcUTh oteno 2000 pyGiaeit B cyTku, a HoMep «Jaioke» — 4000
py6neit B cyTku. Kaxkyioo HauOOJBIIYI0O CyMMy JeHer cMoOXeT 3apabo-
TaTh B CYTKHU Ha CBOEM OTeJie PeANIPUHUMATENE?

Haiinute BCce 3HaueHUA A, IPU KAXKJIOM U3 KOTOPBLIX ypaBHeHUE

64x® + 4x° = (3x+a)3 +3x+a

He MMeeT KOpHeH.

B oxmoM mu3 3amaHumii Ha KOHKypce OyxraitTepos TpebyeTcs BbIJATH
NpeMUH COTPYZHHKAM HEKOTOPOro oTAena Ha obmiyio cymmy 600 000
pyOseii (pasMep mpeMHH Ka’sKJOr0 COTPYAHHMKA — IleJIoe YHCJO, KpaT-
goe 1000). Byxranrepy zaioT pacupefejieHHe NpeMuii, U OH HOJI'KEH
UX BBIZATh 0e3 cAauu u pasmeHa, umeda 100 xymiop o 1000 pyGieit u
100 xymiop o 5000 py6Gaetii.

a) YaacTca J# BHIIIOJHWATE 3ajaHue, ecan B orzesne 40 COTpYAHUKOB U
BCE JOJIYKHLI MOJYUUTH IOPOBHY?

6) YhacTes M BLINOJHWUTH 3afjaHMWe, €CJU BeAylIeMy CHeruajJucTy Ha-
mo Beigats 40 000 pyGreii, a ocTajJbHOE MOAENUTH HOpoBHY Ha 70 co-
TPYIHUKOB?

B) [Ipn xKaKoM HambOJBIIEM KOJIMYECTBE COTPYAHHKOB B OTAese 3aja-
HMe YAAacTCs BBITIOJHHUTE HPH JIOGOM pacmpefieIeEMH DPasMepoB Iipe-
Muin?
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TPEHUPOBO4YHAY PABOTA 9

OTtBeTOM K 3apaHuamM 1-12 gaenaeTca Lenoe Yucno WM KOHeYHas ge-
cATUYHaA Apobb. 3anuwMTe YUNCNO B NOJe OTBETa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naxHk oreetoB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3a4aHuvs, Ha4MHas C NepPBON KNeToYkun. Kaxayio umdpy, 3HaK «<MUHYC» U
3anAaTyio NUWIKWTE B OTOENbHOW KNEeTo4Yke B COOTBETCTBMU C NPUBEOEHHBIMU

B 6nanke obpasuamu. EouHMLBI U3MEepeHnii NnMcaTb He HYXHO.

Yacte 1

1. Iloeaxg Exarepunbypr—MockBa ormpasisercsa B 7:23, a npubbIBaeT B
9:23 Ha cieayoIuii neHs (BpeMs MOCKOBCKOe). CKOJIBKO YacoB MOe3[
HaXOAUTCHA B MyTHU?

2. Ha pmarpamMe mOKaszaHa CcpegHAA TeMmIeparypa Bosayxa B CaHKT-
ITeTep6ypre 3a Kaxabiid Mecsan 1999 roxa. Ilo ropusoHTaNH yKa3bIBa-
IOTCSI MecHAIlbl, N0 BEPTHKAJIHW — CPEegHss TeMIepaTypa B rpagycax
Ilenscusa. OnpegenuTe mo AMarpaMMe PasHUNY CPeAHHX TeMIEpaTyp
caMoro TEmjIoro m camoro xoJjomaoro mMecsana B 1999 roxy B CankT-
ITerep6ypre. OTBetr maiiTe B rpagycax Ilenbcus.

TO
24

20
16

12

[+ -]

T T 273 4 5 (6 | 7 8 9 10 (AT a2 weomm

1 el S LY, -] S I

3. Haiiaure nnomane tpeyronbHuxka ABC, wH3o-
6pakeHHOro Ha KJjieTdaToil Gymare ¢ pasmepom
kjaeTkn 1x1 (cM. puc.)
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4. B mexotropom ropoge m3 2000 moaBMBIIHNXCA Ha CBET MJIAJCHUEB
990 meBouerk. HailigmTe 4acToTy POMJAEHHS MAaJbUHUKOB B 3TOM ropo-
ne. PesyasTaT OKpyrjiuTe A0 THICSIYHBIX.

5. Pemure ypasrenne Jx+4 =7,

6. Hailignre BHMCaHHBINA Yroji, OIHpaloIuiicsa C
Ha AYyry, KOoTopasa cocTaBiseT 1/5 OKpyx-
moctHu. OTBeT JaiiTe B rpaaycax. fo}

A B

7. Ha pucynke nzobpakensl rpabuk pyHrumuu y = f(x) m KacaTeabHasd K
HEeMY B Touxke C abcmuccoit Xp. Haiigure 3HaueHHe INTPOMIBOAHON
dbyurnun f(x) B TOUKe Xj.

ys ~
7
//
1 o
A .
1/ Xo x
/ /
"1/
P /
U4
g

8. BricoTa xouyca pasHa 30, a aumamerp ocHoBaHUs paBeH 32. Haiiaure
00pasyoinyo KoHyca.

Yactb 2
9. Haiignte tga, ecnu sina = 2%_3_2 H Q€ (O; —g——) .

G
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10.

11.

12,

K wucrounuky ¢ 3[C ==155B u BHYTPEHHHUM COIPOTHBJICHHEM

r=0,5 OM XOTAT NOAKJIIOUYUTH HATrPY3Ky € comnporusjiieHnemM R Om.
Hamnpsaxenne Ha 3TOIl HArpyske, BBIpa)kaeMoe B BOJIBTax, Aaérca
tR
R+r
sJkeHue Ha Heit Oyger 150 B? Otser BrIpasuTe B OMax.

¢opmysoit U = . IIpn xakoM COIPOTUBJIEHUM HArPY3KH Halps-

Topoga A, B u C coenmHeHbl NPAMOJMHEHHBIM IHIOCCE, MPUUYEM TIO-
poa B pacmonoxxen memxny ropogamum A um C. 13 ropoga A B cTopoHy
ropoga C BbIexan JIerKOBOM aBTOMOOMIL, M OAHOBPEMEHHO C HHUM H3
ropoga B B cTopony ropoga C Briexas rpy3oBuK. depes CKOJIBKO 4aCOB
nocyie BbIE3AA JIETKOBOHl aBTOMOOHJIb NOTOHUT TIPY30OBHUK, €CJAH CKO-
POCTh JIETKOBOTO aBTOMOOHJAA Ha 28 KM/4 GOJIbIIe CKOPOCTH I'DY30BHU-
Ka, a paccTosHue Mexxay ropogamu A u B pasro 112 km?

Haitaute HamMeHbilee 3HadYeHHe PyHKOuuM y =5cosx —6x +4 Ha oOT-

-

3n
e3ke | ——; 0.
P [ 2 }

He 3abyabTe nepeHecTy Bce oT1BeTh 8 Hnark otBeToB Ne 1.

6naHk oteetoB Ne 2. 3anuwute CHayana HoOMEp BbINOAHAEMOro 3aaaHna
(13, 14 n 1. n.), a 3arem nonHoe 060CHOBaHHOE peweHne n otseT. OTBETHI
3annchbiBaiite YETKO 1 pasbopumeo.

Jns 3anucu peweHwii 1 oTBeToB Ha 3apanun 13-19 ucnonb3yinte

13.

14.

15.

a) Pemmre ypasuenue 6 sin? x + Tcos x — 7 = 0.

6) HaiizuTe BCce KOpPHHM 3TOr0 ypaBHEHWs, NPHHALJEIKAIHWE OTPE3KY
[-38m; —n].

B npasunbHO miecTHyroabHoOi nupamuge SABCDEF c BepuuuHOi S
OoxoBoe pe6po BABOE GOJIbIlle CTOPOHBEI OCHOBAHUA.

a) JloxakuTe, UTO IJIOCKOCTh, IPOXOAAIAs dYepes cepeAuHHI pébep SA
u SD u Bepummny C, aeaut amodemy rpanun ASB B oTrHOmeHum 1 : 2,
CcYuTas OT BepIIMHEL S.

6) Haiiagute oTHOIIEHMNE, B KOTOPOM ILJIOCKOCTb, IIPOXOAAIIasA 4Yepes
cepenunubl pébep SA m SD u sepmuny C, geaut pebpo SF, cumras oT
BEPILIWHEL S.

20
x+6

Pemniute HepaBeHCTBO X + >6.
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16 [
17 [ ]|
18 [ ]
19 [

17.

18.

19.

OKpY’KHOCTDb, IMOCTPOeHHAs Ha cTopoHe AD mapasnenorpamma ABCD
KaK Ha AuaMeTpe, HPOXOAHT uepe3 TOUKY NepeceueHus AUaroHasein
mapaJjjieJiorpamMma.

a) okaxure, yto ABCD — pomb.

0) 9Ta OKpPYKHOCTh HepeceKkaeT cTopoHy AB B Touke M, mpudém
AM : MB=3:1. Hailinure pumaronajgs AC, ecaAm H3BECTHO, UYTO

AD =22,

Tumodeit xouer B3ATH B KpeauTt 1,1 mun pyOneit. Iloramienue kpepwmra
MIPOUCXOAHUT Pa3 B I'oj PaBHBIMHM CyMMaMi (KpoMe, MOXKET OBbITh, ITOCJIeN-
Hel) nocje Haunciaenus npoueHTos. CraBka mponenta 10% roaoseix. Ha
KaKoe MHHHMAJIbHOE KOJUMYEeCTBO JieT Moxker TuMmodeil B3saTs: KpeguT,
9TO0BI €XKerofHble BBIILIATH Ohan He Gosiee 270 Toicsad pyGieit?

HailignTe BCce 3HaYeHua 4, IPH KajKJOM N3 KOTOPHIX YpaBHEHWeE
3
x® +(5a —8x) +3x* +15a = 24x

He UMeeT KOPHEI.

B pore nBa B3BOJA, B IEPBOM B3BOJE COJJAT MEHbIIe, Y4eM BO BTODOM,
HO Oosbinie, yueM 46, a BMecTe coshaT MeHblne, uem 111. Komaumup
3HAET, YTO POTY MOMKHO IIOCTPOUTH IO HECKOJBKO UYeJIOBEK B DAL TaK,
YTO B KaXKIOM pALY OyAeT OAMHAKOBOE UYHCJIO COJjaaT, GoJibinee 8, u
Ip¥ 3TOM HH B KaKOM DAY He OyZeT coJijaT W3 JIBYX pasHbIX B3BOAOB.

a) CKONBKO CONaT B MEePBOM B3BOJie M CKOJILKO BO BTopoMm? IlpmBepu-
Te XOoTdA OBl OKYH MPHAMED.

6) Mo)xHO M HOCTPOUTL POTY YKasaHHBIM ciocoboM nmo 13 coapart B
oxHOM pAxy?

B) CKOJIIBKO B poTe MOJKET OBITh COJAAT?
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TPEHUPOBO4YHASH PABOTA 10

OtBeTOM K 3agaHuam 1-12 aensercsa uenoe 4Yncno unu KoHevyHaa ae-
caTUYHas apobb. 3anuwnTe YMCNo B Nnosie oTBeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteeToB Ne 1 cnpasa OoT HOMepa COOTBETCTBYIOLLE-
ro 3ajaHuvs, Ha4nMHaa ¢ Nepeon KnetTodkn. Kaxayw umdpy, 3Hak «sMUHYC» U
3anaTyl0 NULWIKMTE B OTAENbHOM KNETO4YKEe B COOTBETCTBUM C NPUBEAEHHBIMU
B OnaHke o6pasuamu. EAnHULILI U3BMEPEHUA NUCATb HE HYXHO.

Yactb 1

1. Terpaas croutr 30 pybaeir. Kakoe HamboJiblllee YUCJIO TAKUX TeTpa-
aeit MmoxHO Oyzer xKynuTe Ha 950 pyOJseit mocne NMOHMKEHHUSA I EHEBI
Ha 256%?

2. Ha rpadurxe, m300pa’KkeHHOM Ha pHCYHKe, IIpeACTaBJIeHO H3MeHEeHHue
OMP?KEeBOM CTOMMOCTH aKIHH rasonobbiBaiolneii KOMIAHWH B IEpBhIE JBe
Hefienn Hosi6psa. 2 HoAOps GusHecMen mpuobpen 10 axiuit aT0# KoOMIAa-
aun. Ilects U3 HUX OH mpoxan 6 HosAOpsa, a 13 HOAGPsA — ocTanbHBIE 4.
CroubKo py0:eii moTepsy OM3HECMEeH B Pe3yJIbTATe 3THX onepanuii?

py6. 4

1200

3. Ilnomazs nDapajinenorpamMmMa paBHa 14,
Haiigure mromazk 4YeTHIPEXYTOJbHUKA,
BEepPIIMHAMH KOTOPOI'O ABJISAIOTCHA Cepelu-
HBI CTOPOH J@HHOI'O IapaJuiejorpaMmma.
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8.

9.

B ciayuyaiiHOM sKcIepuMeHTe OpocaroT J[Be MrpajbHbIe KocTu (KyOumka).
HaitiguTe BepoOaTHOCTL TOT0, UTO B CyMMe BHIIAAET 7 OYKOB. PesyjibTar
OKPYIJINTE JO COTHIX.

Haiigure KopeHb ypaBHeHus 5 ° = 25,

OcTpeie yribl HPAMOYIOABHOTO Tpe- C
yroabauka pasHbl 87° u 3°. Haiigu-
Te YroJa MeXAY OHMCCeKTpHCOH u
MeANaHOMW, IPOBeASCHHBIMH H3 Bep-

IVHBL OpAMoro yriaa. OTeer paiite B A M D B
rpagycax.
Ha pucyHke m3o0paxén rpapuxk QyHKIUM y = f'(x) — IIPOM3BOJHOMI

dyaxnuu f(x), onpesenéuHoiit Ha unTtepsane (- 3;8). Haiigure Tou-

Ky MHUHUMyMa QyHKOu# [ (x) .

T e

R

/‘
o
\¥

i 4

B npaBuabHOil ueThIpEXyroibHON nmupamuae SABCD Ttouka O —
LHEeHTp OCHOBaHuMs, S — BepmmHa, CS =17, BD=16. Haiigure
AauHy orpeska SO. '

Yactb 2

Haiigure 3Hadenue BeIpaxkenus —50tg27°-tg117°.

50



10.

11.

12.

Msau Gpocuin HOA YrjOM O K IJIOCKOH TOPM3OHTAJIBHOM NOBEPXHOCTH
semau. Bpems monéra msda (B CeKyHJAax) ompeneiserca no dopmylie

2v, sina ..
t=—2—— TIpu KaKoM 3HAUYeHWHU yrja o (B rpagycax) Bpemsi IoOJé-

Ta COCTABUT 3,2 CEKYHIBI, €CJM MsA4 OpPOCAIOT ¢ HaUaNbHON CKOPOCTHIO
v, =16 M/c? CuuraiiTe, uTO yCKOpPeHHe CBOGOAHOrO NajEHUA

g =10 m/c?.

Ilepeas Tpyba HamonHser 6ak obwémom 600 smTpoB, a BTrOpas Tpy-
6a — Gax o6némom 900 amrpos. UsBecTHO, UTO ofiHa M3 TPYO IpoOIycC-
KaeT B MHHYTY Ha 3 JI BOAHI GoJbiie, yeMm Apyras. TpyOnl Hauanu Ha-
NOJHATE Oaxm oxHOBpeMeHHO. CKOJBKO JUTPOB BOABI B MHUHYTY
NpoIyCcKaeT BTopas Tpyba, ecau Gaky ObLIM HANOJHEHH! 38 OJHO M TO
JKe BpeMsa? :

Haiigure HamMeHbIlee 3Hauenue QyHkuum y = 2cos ¥ — 11lx + 7 Ha
otpeske [—m; 0]. -

He 3abynbte nepeHecTn Bce 0TBeThl B OnaHk oTseTos Ne 1.

6nank orBetos Ne 2. 3anuwimTte cHavyana HOMEP BbINOJIHAEMOro 3agaHus
(13, 14 u 1. 4.), a 3aTeMm nonHoe 060CHOBaHHOE pelweHne v oTeeT. OTBETH
3anuceiBaiiTe Y€TKO 1 pasbopuneo.

Ona 3anucu peuwseHnin 1 oTBeTOB Ha 3aganua 13-19 ucnonb3ynte

13.

14.

15.

16.

a) Pemute ypaBHeHue 5 cos>x —12cos x + 4 = 0.
6) Halinute BCe KODHH 2TOTO YpaBHEHHsI, NPUHALJeKAINe OTPEe3KYy

5]

B npasunsHO#l TpeyroasHoii npusme ABCA;B;C; CTOpOHA OCHOBaHWHS
AB = 7\/§ , a 6oxoBoe peGpo AA; = 8.

a) [oxkakure, 4uTO miIoCKOCTe BCA, mNepneHJMKYJApPHA IJIOCKOCTH,
npoxosiei yepes pe6po AA, u cepesuny pe6pa BC,.

6) Haiigure Tanrenc yria Mexay niaockocramu BCA; u BB;C,.

28x2+5x~30<
x—6 a

5.

Peruute HepaBeHCTBO X° + 5x® +

Touku B; u C; JexaT Ha CTOpoHaX cooTBeTcTBeHHO AC um AB Tpe-
yronbaura ABC, npuuém AB, : BC = AC, : C,B. Ilpambie BB, u CC,
nepecexanTca B Touke O.

a) Hoxkaskurte, uto npsamas AO aenut nonoJsaMm cropory BC.

6) Haiizure oOTHOUIeHHMEe NJIOLH[aAu dYeThipéxyroasHuka AB,0C; k
miaomanu TtpeyroabHuka ABC, ecau wusBecTHo, uto AB, : BC=

=AC :CB=1:4.
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18

18.

19.

15-ro AHBapsa NIaHAPYETCH B3ATH KPeAUT B OaHKe Ha 25 mecsaneB. Yc-
JIOBUSA €TI0 BO3BPATA TAKOBBI:

— 1-ro umcaa Ka)X[0ro Mecslla AOJT Bo3pacTaeT Ha r % IO cpaBHe-
HHIO ¢ KOHIOM IIPeABIAYIIEr0o MecsAna;

— €0 2-ro no 1l4-e 4ncj0 Ka)XXAoro Mecslna HEOOXOAMMO BbIIJIATUTH
YacThb JOJIra;

— 15-ro0 uucsnia KaXAOTo Mecsilia AOJr MOJIKEH ObITh Ha OAHY H TY XKe
BeJIMUMHY MEHbINE AoJra Ha 15-e 4HCJIO IpeAbIAYIero Mecsia.
HssecTHO, uTO O6OHmIasA CyMMa JeHer, KOTOPYI0 HY)KHO BBITLIATUTL OaH-
KV 3a Bech CPOK KpeauroBauusa Ha 39% OGosblle, yeM cyMMa, B3ATad B
KpeauTt. Hatigure r.

Haiinute Bce 3HaUueHUSA A, IPH KaKJOM U3 KOTOPHIX ypaBHeHUE
3
8x° +4x® = (3x +5a) +6x +10a

He UMeeT KOpPHeii.

Yucna 1, 2, 3, 4, 5, 6, 7, 8, 9, 16 npousBOJILHO JEJAT HA TPW I'PYIIIBI
TaK, 4ToOBl B Ka)XIO# rpynme ObLJIO XOTA ObI OJHO UMCJIO. 3aTeM BHI-
YHUCAAIOT 3HAUEHHe CpeAHero apu)MeTH4eCKOro 4uces] B Ka'KAOH H3
rpynn (@js rpynnbl M3 eIHWHCTBEHHOTO YWCJA cpejHee apudmermie-
CKO€ PaBHO 3TOMY YHCJIY).

a) MoryT jiu ObITb OAMHAKOBBIMHK JBA M3 3TUX TPEX 3HAYECHUU CPEeTHUX
apuPpMEeTHYECKUX B IPYyIIax M3 PasHOro KOJUYECTBa yucesn?

6) MoryTr n# ObIThH OAMHAKOBBLIMY BCe TPH 3HAUYEHHUA CPefHUX apudme-
THYECKUX ?

B) Hailiinte HaymMeHsbillee BO3MOXKHOe 3HAUEHWE HAMOOJBIEro M3 IIO-
JIy4aeMbIX TPEX CpeIHUX apudMeTHUeCKux.
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TPEHUPOBO4YHASA PABOTA 11

OTBeToM K 3apaHuam 1-12 aBnsieTcs uenoe YUCno Unn KoHe4yHasa ae-’
caTuyHasa apobb. 3anuimMTe YUCNo B Nose oTBeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteeTos Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLe-
ro 3aaaHus, Ha4mHas ¢ NnepBon kneto4ku. Kaxayio umodpy, 3Hak <sMUHYC» U
3anaTylo NUWIKTE B OTAENBHOW KNEeToYKe B COOTBETCTBUU C NpuBEAEHHBIMU
8 6naHke o6pa3uamn. EQUHULIBI UISMEPEHUA NUCaTh HE HYXHO.

Yactb 1

1. @yr6onka crour 160 py6Gneit. Kakoe mHambonemee umcio ¢yr6osmor
MoxHO Kynuth Ha 600 pybieit Bo BpeMsi pacmpomaku, Korja CKHAKA
cocraBasaer 20% ?

2. Ha pucyHKe >XHUDHBIMH TOYKaMH NOKaszaHa NeHa cepebpa, yCTaHOB-
nerHasa IleaTpo6arkom PP Bo Bce paboume nau B oKkTsaOpe 2008 roza.
ITo ropm3oHTaNIM YKas3hIBaIOTCHA YHMCJa MeCAna, II0 BEePTHKAJIX — IeHa
cepebpa B pybnax sa rpamm. IIns HarJIAAHOCTH >KHUPHBIE TOYKH HA pH-
CYHKe coefuWHeHH! JjimHMeHd. OmpezenuTe IO PHCYHKY, KaKOro dYHCJa
neHa cepefpa Oblila HAUMeHbINIeH 3a YKA3aHHBIA IMEePHOJ.

11,0
10,5 A
10,0

9,5

56 »/‘\

8,5 /—0-4

8,0

7,5 |
1 2 3 4 7 8 9 10111415 1617 18 21 22 23 24 25 28 29 30 31

3. Haiigure nmomaznes KsBaapata ABCD. Pasmep KaMIOH KJETKU
1 cm x 1 cm. OTBer maiiTe B KBaZpATHLIX CAHTHMETPAX.

C

1cm
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Mapuna un JIuna 6pocaroT KyOMK MO OAHOMY pa3y. BeiurpeiBaer Ta ge-
BOYKa, y KOTOpOil BeImafeT Oojniile oukoB. IlepBoii kyO6ukx Opocuia
Mapuna, y Heé Beinayio 3 ouka. Halifure BepoaTHOCTH TOro, 4Tto JluHa
BEIUTDAET.

Haliiure KOpeHb ypaBHeHHUsT D + 2x = 3.

B npsaMoOyroJibHOM TpeyroJIbHUKE BBICOTa, NpPOBeJeHHas K THUIOTe-
Hy3e, AEJUT NPAMON yroj Ha JABa yrJja, OZUH H3 KOTOPHIX paBeH
56°. Hajigute MeHbIUMi yroa AaHHOro TpeyroabHuKa. OTBer apaiiTe

B rpagycax.

Ha pumcyHke m3obparxkéH rpadur GyHKIUHA Y = f'(x) — HPOU3BOAHOMN
dynxnuu f(x), ompesenénnoii Ha uaTepBane (- 3;8). Haiigure TOU-

Ky MakcumyMa yHknus f(x).

% 1 y|= fl’(xi)

Ry

B npaBmibHOM  TPeYroAabHOHM  mNHpaMije
SABC touka P — cepeaunna pebpa AB, S —
BepmuHa. M3BecTHO, uTo SP = 4, a niomanb
6oxoBoil moBepxHOCTH paBHa 24. Hailigure
AauRy orpeaka BC.

Yactb 2

Haiinure sHauyeHe BRIPAKEHUS M .
sin 299°

Jna onpepesieHusa apHeKTHBHON TeMIepaTyphl 3BE3A HCIOJIL3YVIOT 3aKOH

Credana—BosisiiMaHa, COrJIacCHO KOTOPOMY MOIIHOCTL Majyuenus P (B

BaTTax) HATPETOro Tejia MPAMO MPONOPIIMOHAJIFHA ILIOIMIAAN ero IOBepX-

HOCTH ¥ 4eTBEPTOii cTeneHU TemuepaTypel: P = 6ST?, rae 6 =5,7-10"%—
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11.

12.

MOCTOAHHAA, IJOLIAKL MOBEPXHOCTH S M3MepAeTcs B KBaJ[PATHBIX MeT-
pax, a remneparypa T — B rpaaycax KenbBuHa. 3BeCTHO, UTO HEKOTO-

1
pas 3Be3ia UMeeT IJIOIAAb MTOBEePXHOCTH S = E .10 M%, a u3JaydaeMas

ei0 mourHocTh P paBHa 4,104 10 Br. OmnpeznenuTe TeMmnepaTypy 9Toi
3Besasl. [laitte orBer B rpagycax Kenbsuna.

W3 nyuxkra A Kpyrosoii Tpaccei, AJiHHAa KOTOpoi paBHa 30 KM, oA-
HOBPEMEHHO B OJHOM HaIpaBJeHUH CTAPTOBAJIA ABAa aBTOMOOHJIMCTA.
CxopocTh mepBoro paBHa 92 KM/4, CKOpPOCTHL BTOPOro — 77 KM/4.
Yepe3 CKOJLKO MHHYT IMepBbLIH aBTOMOOHMAHCT OyzeTr oImepexkaThb
BTOpOTO POBHO Ha 1 Kpyr?

Haiinure manboJiplitee 3HaYeHNe PYHKIUAN
y=x>-18x" +81x + 73

Ha orpeske [0; 7]. -

He 3abyabTe nepeHecTu Bce oTBeTh B 6nark oteetos Ne 1.

6navk orsetos Ne 2. 3anuumte cHavana HOMeEp BLINONHAEMOro 3agaHuna
(13, 14 n 1. n.), a 3arem nonHoe o6oCcHOBaHHOE peuieHne v oteeT. OTBETH!
3anucbiBanTe Y€TKO 1 pasbopumBo.

Ona 3anucu peweHnii n oTBeToB Ha 3apanHms 13-19 mncnonbayinte

13.

14.

15.

16.

a) Pemure ypaBHenue 5 - 4571 120105 1 7.25 % = 0.
6) Haiizjmre BCe KOPHH STOr0 YpaBHEHWsI, IPUHAJJIEXAN[ye OTPesKy
[-3;1].

JIaH RY6 ABCDAlBlchl.
a) lokaxkure, yro npsamas BD; nepneHguKyadapHa miockoctu ACB;.
6) Haiigure yron mexnay niockoctsamu AD,C, u A, D;C.

Pemnre HepaBeHCTBO logfx " (x+ 1)4 +log, (x + 1)2 <22.

Cropona CD mpamoyroasunka ABCD kacaeTcsi HEKOTODPOH OKPYXHO-
ctu B Touke M. Ilpomomxenne cTopoHs AD nepeceKaeT OKPY’KHOCTB B
Toukax P u @, npuuém touka P nexur mexkay touxkamu D u Q. Ilpsa-
Mas BC xacaeTcs OKPYKHOCTH, 4 TOYKa @ Jie)KUT Ha npamoir BM.

a) Hoxkaxure, uro /DMP = ZCBM.

6) UsBectHo, utro CM = 17 u CD = 32. Haiigute cropory AD.
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17

]

17. 31 gexaOpsa 2014 roga Oxer B3sAJi B 6aHKe HEKOTOPYIO CYMMY B KDEIUT
OJA HEKOTOPBIN IPOHEHT rofoBhix. CxeMa BhINAATH KpeiuTa CJIeNYIo-
maa — 31 mekadpda KaKAOTO CHAEAYIOMero roaa 6aHK HaUYHCJAET Ipo-
HeHThI HA OCTABLIYIOCS CYMMY JHoJjra (TO €CThb yBeAuduBaeT JOJII' Ha
a%), sarem OJer mepeBOAUT odyepesHOH Tpadil. Eciau oH OyjeT mjaa-
TUTHL KaxkAuld rog mo 328 050 pyGaeir, To BBIIJIATUT JOJT 3a 4 roja.
Ecau o 587 250 pyGaeii, To 3a 2 roga. Hafigute a.

18. Haiigute BCce 3HAUYEHUSA 4, NPH KaKJOM M3 KOTOPHIX HAMOOJbILIEe 3HA-
yenue pyarmu f(x) = ]x - a] - x* He MeHbIe 1.

19. PemmnTe B mensix uuciax ypasHenume 3" + 8 = x°.
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TPEHUPOBO4YHASA PABOTA 12

OTBeToM K 3apaHuam 1-12 aBnaeTca uenoe YUCNo UM KOHeYHasa ae-
catuyHasa apobb. 3anuwuTe YUcno B None oTBeTa B TekcTe paboThl, 3aTem
nepeHecute ero B 6navk orsetoB Ne 1 cnpasa OoT HOMepa COOTBETCTBYIOLLE-
ro 3aaHus, Ha4nMHaa ¢ Nepeor KneToukn. Kaxayo uudpy, 3HaK «<MUHYC» 1
3anaTyio NUWLIXTE B OTOENbHOW KNEeTO4YKE B COOTBETCTBUM C NpUBEAEHHLIMMA

B GnaHke obpasuamn. EQuHULLI UBMEPEHU NUcaTb He HYXHO.

YacTtb 1

1. TlaBen BaHOBHWY KynuJI aMepHKAHCKHII aBTOMOOH/Ib, CIIMIZOMETD KO-
TOPOr0 IOKA3BIBAET CKOPOCTH B MHJIAX B 4yac. AMEpHKaHCKaA MHJIA
pasHa 1609 m. KakoBa ckopocTs aBTOMOOGHJISI B KHJIOMeTpax B yac,
€cJy cnupomMeTp nokassiBaeT 39 muae B yac? OTBeT OKpPyrjauTe A0
IeJoro 4ucia.

2. Ha pwucysnke wusobpakeH rpad@HK cpeIHeCyTOYHOM TeMIepaTyphbl B
r. CapaToBe B mepuoj ¢ 6 mo 12 oxrabpa 1969 r. Ha ocu aGeruce or-
KJIanbIBAIOTCA YHCIa, HA OCH OPAMHAT — TeMIepaTypa B rpagycax
Ilenbcus. '

CpeasecyTounasa TeMmieparypa B CapaTose
c 6 mo 12 oxTsabpa 1969 r.

12,0

10,0

pd N
8,0 7
/

6,0 ——
4,0
2,0

0,0
6 oxT 7 OKT 8 OKT 9 oKT 10 okT 11 oxkT 12 okT

Omnpegenure 1o rpaduKy, CKOJLKO AHel M3 YKa3aHHOTO I[epHOoAA
cpenHsAa Temnepatypa 6biia B mpegenax ot 6,5 °C mo 9 °C.

3. Haiigure momanes upamoyronsanka ABCD, u3o6paX€éHHOr0 HaA KJIeT-
yaToi Oymare ¢ pasmMepoM KJaeTKH 1x1 (cM. puc.).

— S —_

1 lc |
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R e—
5 [ 1]
(e [ 1]
7 ]

8 [ 1]
L9 [ 1
| 10 T ]

B rpynne TypucCTOB 8 uejloBEeK, B ToM uucije typuct A. C nmoMompio
JKpebusa oHM BBHIOMPAIOT ABYX 4YEJIOBEK, KOTOpbie JOJYKHBI UATH B CEJIO
3a npoayKramu. KakoBa BepOATHOCTH TOTO, UTO TYPHCTY A. BbIajgeT
o Kpebuio NoMTH B cejio?

HaiisuTe KopeHb YpaBHeHUS L = l
perb yp V7x—49 7’

B rpeyrosbanke ABC AD — o6uccekrpuca, yroa C pasern 21°, yroxa
CAD pasen 30°. Haiianre yron B. OrBer aaiiTe B rpagycax.

Ha pucyuke muzobpaykén rpapux ¢yHxkmuu y = f(x). Haiigure Hau-
MeHbIIee 3HaueHWe pyHKknuu f(x) Ha orpeske [1; 9]

77
|
i 1 +
1
0
Ilnomans ocHoBanma kKouyca paBHa 63. Ilmoc-
KOCTh, HapajieJbHafd IUIOCKOCTH OCHOBaHMA A

KOHYcCa, ZIeJUT ero BBICOTY Ha OTPE3KH JIUHOM
1 u 2, cunraa or BepminHbl. Hailinure miomais
CeueHHUsI KOHYCa 3TOM MIOCKOCTHIO.

Yactb 2

Haiigute cosa , ecan sino = g u o€ (0; 0,5m).

Kosdduuuent nmonesnoro gneiicreus (KIII) mexoroporo aAsurartesns

. T -T,
onpezenserca GopmyJon n = 1T“’-IOO%, rne T, — TeMmmepaTtypa
1
HarpeBaTenas (B rpagycax KeasBuna), T — Temmeparypa XoJoO-
aunbHUKa (B rpaaycax KensBuHa). IIpu xakoii temnepatrype Harpe-
Barensa T, KIIIl psurartensa Oyger 15%, ecim TeMmepaTypa Xo0JO-
aunpauKa T, = 340° K? OtBer Bripasure B rpaaycax KeabBuna.
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11.

12.

Bpioku aopoxe pybamnku Ha 30% u gemeBne mumkaxa Ha 22%. Ha
CKOJIbKO IIPOIEHTOB py0aliiKa Jellenje mumxaxa?

Haiigure manbosbiilee 3HaueHNe PYHKIAN
y=13x - 13tg x — 18
9
Ha OoTpe3Ke [0; —ﬂ

He 3abyabre nepeHecTy Bce oTBeTLI B 6naHk otBeTos Ne 1.

6nank otBeToB Ne 2. 3anuwmTte CHavyana HOMEpP BbLIMIOAHAEMOro 3aaHund
(13, 14 n 1. a.), a 3aTem noaHoe obocHoBaHHOE pewieHne u oTeeT. OTBEThI
3anucbiBariTe YETKO 1 pa3bopumBeo.

Ona 3anucyu peweHuini n oTBeToB Ha 3apavua 13-19 ucnone3yurte

13.

14.

15.

16.

17.

a) Peminre ypaBHeHHe cos4x —cos2x =0.

.o
6) YraxuTe KOpHU, IIPUHALJICIKAIIIHAE OTPE3KY [5;21:] .

Pebpo SA nmpamuapt SABC nepleHEUKYJIAPHO NJIOCKOCTH OCHOBA-
aua ABC.

a) ITocTpoiliTe mpaMym0 mepeceueHusa ILJIOCKOCTH, NIPOXOAAlleil uepes
cepenunbl pebep AB, AC u SA, 1 NJIOCKOCTH, MIPOXOAAIIEN Uepes3 cepe-
auny pedpa BC u nepneHIUKYJISIPHON eMy.

6) HaiiguTe paccTosiHme OT BepIOWHHB A M0 3TOM IIJIOCKOCTH, €CJIH
SA=+5,AB=AC=5, BC=2J5.

Pemnre HepaBeHCTBO (logz (x+4,2)+ 2)(1og2 (x+4,2)- 3) >0.

JIBe OKpYKHOCTH KacaloTcsi BHYTpeHHHM oOpasoM. TpeTba OKpyX-
HOCTH KacaeTcH IIEPBHIX ABYX M UX JHUHHNU OEHTPOB.

a) Jloxa)kuTe, UTO IEePHMETDP TPEYrOJbHHMKA C BEDHIMHAMH B [eH-
Tpax TPEX OKPYKHOCTEH paBeH AHMaMeTpy HauOoJabmIeH M3 I3TUX OK-
PYKHOCTei.

6) Haiinure paguyc TpeTheil OKPYIKHOCTH, €CJIM W3BECTHO, 4YTO pajguy-
CHI TIEPBBIX ABYX paBHH 3 u 2.

15-ro amBapsa MIAaHUPYETCA B3ATH KpeAuT B GaHKe Ha 24 mecAna. Yc-
JIOBHSl €70 BO3BPATA TAKOBBI:

— 1-ro ymcaa KaJaoro MecdAiia AOJT BodpacTtaeT Ha 1% mo cpaBHEHHUIO
C KOHIIOM NPEeABLIAYIIErc MecsALa; ‘

— €0 2-70 m0 14-e uMCIO KaXAOro MecAla HeOOXOAMMO BBIILJIATHTDL
YacTh J0JIra;

— 15-ro yHcIa KaKAOro MeCHdlia MOJATr HOJKEeH OBITh Ha OJHY U Ty Ke
BeJIMYMHY MeHbINe HoJjra Ha 15-e yucjio IpeaslAyInero Mecana.
HsBectrno, uro 3a mociaefHue 12 mecsAilleB HYKHO BBIILIATUTH OaHKY
1597,5 teic. pybneil. Kakyio cymMmmy ILIaHUPYETCHA B3SATH B KpeaUT?
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18

19

1]

19.

HaiinuTe Bce 3HaUeHMS mapaMeTpa @, NPH KayKAOM M3 KOTOPHIX Hepa-
x> +x-2a
x+a

BEHCTBO —1{ £ 2 He uMeeT pellieHUit Ha uHTEepBaJae (1; 2).

WNsBecTHO, uTO @, b, ¢ 1 d — TOIApPHO pa3NMYHbIEC ABY3HAYHLIC YHCJIA.
3a+2¢ 12
a) MosxeT Jn BBHIIONHATLCA PaBEHCTBO id = 19 ?
+

3a +2c¢
6) Moxer au Apodb o d 6piTb B 11 pas MeHbllie, yeM cyMMa
+
3_a +£?
b
3a + 2c¢
B) Kakoe HamMenbIliee 3HaUYEHHE MOMKET NPHHHUMATH APOOH Sid
+

ecau a>3b u ¢>2d?
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TPEHUPOBO4YHASA PABOTA 13

OtBeToM K 3apaHusMm 1-12 aBNSETCS LEenoe YMCNo v KOHeYyHas ae-
caTUYHas Apobb. 3anuwmnTe YMCno B Nosie OTBeTa B TeKCTe paboThl, 3aTeM
nepeHecute ero B 6naHk oteetos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3afaHus, Ha4nHasa c NepBon knetodykn. Kaxayo undpy, 3HaK «<MUHYC» U
3anaTyio NUIUTE B OTAENbHOM KNIETO4YKE B COOTBETCTBUMN C NPUBEAEHHBLIMU

B GnaHke obpasuamn. EAVHULLI NU3BMEpPEHU NMcaTb HE HYXHO.

Yactb 1

1. VYcraHOBKA ABYX CYETUMKOB BOZBI (XOJIONHOM M ropsdeii) crour 3700 pyo.
Jo ycTaHOBKH CUETUYHMKOB AJIeKCaHIP ILIATHJ 3a BOJOCHAOXKEeHUE eXxe-
mecauao 900 py6. Ilocie ycTaHOBKM CUETUHMKOB OKasaloch, 4YTO B
cpelHeM 3a MecAll OH pacxoayeT Boasl Ha 400 py6. MeHbIre. 3a CKOJIb-
KO MeCHAIIEeB YCTAHOBKA CUETUHMKOB OKYIIHUTCAT

2. Ha gumarpamMMe NokKasaHO 4HcCJ0 3ampocoB co cjoBom DYTBOJI, cae-
JIAaHHBIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MECANBI C SHBAps II0
ceaTa0ps 2010 roma. Ilo ropH30OHTANH YKAa3BIBAIOTCA MECANBI, IO BEp-
THKAJIA — YUCJIO 3alIpOCOB 3a JAaHHBIM Mecsr. Onpezenure mo gua-
rpaMMe, CKOJIBKO OBLIO MecsAlleB B YKa3aHHBINH IEpHOJ, KOTZa YHCJIO
sanpocoB co caopom @YTBOJI 66110 Merbme 3 600 000.

7200000

6300000

5400000

4500000

3600000

2700000

1800000

900000

SHB (eB MAD anp Mall MICH MIOT &Br  OcH
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3. Hajigure nnomaxnes Tpamenuu ABCD. Pasmep KaMIo# KJIETKHU

S

1 cm x 1 cm. OTBeT faiiTe B KBafgpaTHLIX CAHTHUMETpPAaX.

1cm
C
A D
[::H 4. B cpegmem u3 150 xapmMaHHBIX (OHADUKOB — TPH HEHCIPaBHBIX.

HaiiguTe BepoOATHOCT, KYIIUTE paboTawinuii (hoHAPHK.

5. Pemmure ypaBaenue 3* ° = 27.

Haiinure Tarresc yraa AOB, n300pax€HHOTO B

Ha KJjeTuaToi Gymare.

0 A

7. Ha pucynke usobpaskés rpadux mnepsoobpasHoit y = F(x) HeKOTOpOit

byaKIUM y = f(x), ompeneseHHON Ha mHTepBate (—16;-2). Iloab3ysace
PHCYHKOM, OIIpeliejinTe KOJHYECTBO pelieHHil ypaBHeHuda f(x)=0 Ha
orpeske [-15;-8].

y = F(x) yt

|
[y
[=2]
<|
——
()
|t
=)
|
-3
|
=)
o
wY

8. B mnpasBuapHO# yeThIpéxyroabHoil nupamuge SABCD Touxka O —

& m—

HeHTp ocHOBaHUsA, S — BepmuHa, SA = 10, BD = 16. Haiigure anuny
orpeska SO.

S

]
-
-
-

\

Q-
/

R, SN ——
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10.

11.

12,

Yactb 2

Haiigure sHayeHue BoipakeHusa loggl44 — loge4.

BricoTy Hag zemneii (B MeTpax) NMOAOPOIIEHHOr0 BBEPX KAMHS MOX-
HO BBRIYHCJATHL mo dopmyie h(t) = 1,4 + 14t — 5¢%, rae t — Bpem4d B
cekyHAax. CKOJBKO CEeKYHJ, KaMeHb OyJeT HAXOZMUTHCA HA BBICOTE
Gosiee 8 meTpoB?

Tpu xujorpaMMa YepemiHH CTOAT CTOJBbKO K€, CKOJBKO HATh KHJIO-
rpaMMOB BHIIHH, a TPU KWIOTPAMMAa BHINHH — CTOJIBKO JK€, CKOJIBKO
JBa KumjorpamMMmMa KJyOHMKH. Ha CKOJBKO IIPOLEHTOB KHJIOTPAMM
KJAYOHUKH JelleBjie KIIorpaMMa depernHu?

Haiignre nHanbosnbiee 3HaUeHNe QYHKIHUHU
y = (21 — x)e=20

Ha otpeske [19; 21].

He 3abyabTe nepeHecTy Bce OTBETHI B OnaHk oteeTos Ne 1.

6nank otBetoB Ne 2. 3anuwuTte CHayana HOMEP BLINOMHAEMOro 3afaHus
(13, 14 n 7. p.), a 3atem nonHoe 060CHOBaHKHOE petweHne n oreeT. OTBeTbI
3anucbiBanTe YETKO n pa3bopunso.

Ana 3anncu peweHnidi 1 OTBETOB Ha 3agaHusa 13-19 ucnonbayite

13.

14.

15.

16.

a) Pemure ypaBrenue 2sin’® x + (2 — \/5) cosx++2-2=0.

5 Tn
0) YrKasKkuTe KOPHH, IPUHAJEKAIIHE OTPE3KY L?,?] .
IInoujage GOKOBOIN MHOBEPXHOCTH IPABUJILHOH YETHIPEXYrOJbHOU NU-
pamunel SABCD, sanucats ¢ ocHoBanuemM ABCD, pasua 108, a mio-
agb MOJIHOM ITOBEPXHOCTH 3TOUM mupaMuzibl pasua 144.
a) JlokarkuTe, YTO yroji MeXAYy ILUIOCKOCThi0o SAC ¥ MIOCKOCTHIO, HIPO-
Xojsiell Yepe3 BepHIMHY S 3TOH MMpaMuzabl, CepefUHY CTOPOHBEI AB n
HEeHTDP OCHOBaHHA, paBeH 45°.
6) HafignTe miaoinagb ceueHUsl MUPaMUALLI ILIOCKOCTBIO SAC .

3 % +1>0.

(22_x2_1)2 - 22-%_ 1

Pemnre HEpaBeHCTBO

Ha katerax AC u BC npsmoyroiphoro tpeyroabHurKa ABC BHe Tpe-
yroasHuKa mnoctpoenbl KBaapaTel ACDE u BFKC. Touka M — cepeguHa
runorenyssl AB, H — Touka nepeceuenuda npambeix CM n DK.

a) llokasxkure, uro CM 1 DK.

6) Halinure MH, ecan M3BeCTHO, 4TO KaTeThl Tpeyroabuuxka ABC pas-
ge1 30 u 40.
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17
18 [ |
19 [ ]

18.

19.

15-ro auBaps NIAHHPYETCS B3ATh KpeAUT B 0aHKe Ha 5 MecsleB. YcC-
JIOBHUSI €r0 BO3BpaTa TaKOBBI:

— 1-70 YyHCIa Ka)XJOro Mecsdlila AOoJr Bospacraer Ha 1% o cpaBHEHHIO
C KOHIIOM IIPeABIAYIIEro MecsAla;

— ¢0 2-ro mo 14-e umcji0 KayKJAOro MecfAiia HEOOGXOAWMO BBIILJIATHUTH
YacTh JOJIra;

— 15-ro uncja Kajgoro Mecaiia JOJr AOJIKeH OLITh Ha OAHY M Ty Ke
BEJWUNHY MeHbIIe J0Jra Ha 15-e 4KHCJIO mpegbIayIero Mecsiia.
CKOJILKO TPOIEHTOB OT CYMMBI KpeJUTa COCTABJseT 00INas cyMMma je-
HeT, KOTOPYIO HYKHO BHIILIATUTE GAHKY 3a BECh CDOK KPEAHWTOBAHMA?

Haiiagure Bce 3HaueHNA a, OIPHU KasKJOM U3 Ro'ropbl'x ypaBHeHHE
a® +11|x+2|+3Vx? +4x +13 =5a + 2|x —2a + 2|

HMeeT XOTs Obl OOHNH KODEHBb.

IIyete ¢ — HamMeHbIIee o0liee KpaTHoe, a d — HauOOJABIMINH OO
IeJINTeJ b HAaTYPAJbHBIX YHCEJI X W I, YVIAOBJETBOPAIOINUX PABEHCTBY
3x=8y—29.

a) Moxxer jn % 6piTh paBHBIM 1707

6) Mooker s g OLITE paBHBIM 27

B) Haiignte HauMeHbIIlee 3HAUEHUE %
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TPEHUPOBO4YHAS PABOTA 14

OTtBeTOM K 3apgaHmnam 1-12 asnaeTcsa LEenoe YuCcno WM KoHe4YyHas ge-
caTM4Han Apobb. 3anuwmnTe YUCNo B Nose oTBeTa B TekcTe paboThl, 3aTEM
nepeHecute ero B 6nank oreeToB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3afaHusi, HAQ4YMHaa C Nepsoi KneTo4kn. Kaxayio umdpy, 3HaK «sMUHYC» U
3ansiTyio NUWKUTE B OTAENLHON KNEToYKe B COOTBETCTBUU C NPUBEAEHHBIMU
B OnaHke o6pasuamn. EQuHULLI 3MEepeHnii NucaTb HEe HYXHO.

Yactb 1

1. Terpane croutr 40 pybGaeii. Kakoe HamboabImee YHCI0 TAKHMX TeTpa-

Jel moxxkHO Oygmer kynuTh Ha 470 pyOaeit mocsie MOHM)KEHUS IEHEI
Ha 25%7?

2. Ha pucyske usofpakeH rpa@uK CpeJHECYTOYHOH TeMIepaTrypsl B
r. CapatoBe B nepuoz ¢ 6 mo 12 oxkrabpa 1969 r. Ha ocu abemuce or-
KJIafbIBAlOTCA 4YMCJa, HA OCH OpDAMHAT — TeMIlepaTypa B rpagycax
Lenscusa. Onpenennre no rpaduKy, Kakasa ObLIa CpeJHAA TeMIepary-
pa 8 okrabpsa. Oreer gaiiTe B rpagycax Ilenscus.

CpennecyroyHas Temneparypa B Caparose
T A ¢ 6 mo 12 oxrabpa 1969 r.

12,0

10,0
8,0 / N\

6,0 T —

4,0

2,0

0,0 '
6 oxT 7 okt 8 okr 9 okT 10 oxr 11 okt 12 oxrt

3. HaiiguTe mwomaaes S Kpyra, n300paKéHHOr0 Ha KJeTdaTou Oymare c

pasmepoM KaeTkH 1x1 (cM. puc.). B oTBeTe yrakurTe 5 .
m
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4. B rpynme typuctoB 10 denoBek, B Tom umcije typuct A. C moMoisi0
Kpebud OHKM BHIOMPAIOT ABYX YEJIOBEK, KOTODLIE JOJIKHBI UATHU B CEJO
3a mpoayKTramMu. KakoBa BepOsSTHOCTH TOrO, YTO TypHICTY A. BBITIaJET
o Kpebuio moiiTu B ceyuo?

5. Haiigure KopeHs ypaBHeHus log,(5 —x) = 2.

6. Haiianre Tanreuc yria AOB, n3o0pakéHHOTO Ha KJeT4aToil Oymare.

B

-
B—
\\

O A

7. Ha pucyske nszobpakeHbl rpaduK GyHKIUH y = f(x) U KacaTeJbHasd K
HEeMY B TOYKe ¢ aOcmuccoii xg,. HaliuTe 3Hadyenme NIPOU3BOAHOM

dbyrrnun f(x) B TOUKE X.
1
y * 1 Xo l

0 1 x|
—T /1 |\
p 4 \
Vi
/ yETX)
4
/|

8. Bo ckoapko pa3 ysesmuurca o6péM Kyba, ecau Bce ero pébpa yBesu-
4YHUTH B CeMb pas?

Yactb 2

9. Hailigure 3HayeHye BHIDAKEHUA —— .
610g65
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10. Ha pucyHke wnsobpakeHa cxXeMa BaHTOBOTO MOCTA. BepTHKalbHBIE
MUJIOHLI CBA3AaHBLI NMPOBHCAWINEH menpio. TpPochkl, KOTOpPBIE CBHCAIOT C
ey ¥ HOAAEPKUBAIOT MOJIOTHO MOCTA, HAa3bIBAIOTCA BaHTaMH. BBeZéM
cucTeMy KoopAauHaT: och Oy HanpaBuM BepPTHKAJIBHO BAOJL OAHOTO U3
MIJIOHOB, a ock OX HAIpaBMM BJOJb TIOJOTHA MOCTa, KaK MOKa3aHO Ha
pucyske. B 9T0i1 cucTeMe KOOPAHMHAT JIMHMS, IO KOTOPOH IIPOBHCAET
Lenb MOCTa, UMEET YpPaBHEHHE Y = 0,0021x®> — 0,47x + 31, rne x u y
u3MepAIOTCsas B MeTpax. Haiiaute AJAUMHY BaHTHI, PACHOJIOMKEHHOH B
70 merpax ot nuaona. OTeeT gaiiTe B MeTpax.

=
S
=]
=}
= >
\ —~~TI0JIOTHO x(M)
BT e g W

11. Iaurouynur moixeH yioxuth 300 M° mmrku. Eciu on Gymer ykia-
IOBpIBaTh HA 5 M’ B AeHb OOoJIBIIe, UYeM 3allIaHWPOBAJ, TO 3aKOHUHT pa-
0oty Ha 5 gHeil panbie, yeM HameTwja. CKOJIBKO KBaJpaTHBLIX METPOB
IJINTKH B JeHb ILIAHUPYET YKJIaABIBATH MIAHTOYHUK?

12. Haiigute Touky MaKcuMyMa QyHKIHH y = x° + 6x° +19.

He 3abyabTe nepeHecTu BCe OTBETLI B 6naHk oTBeToB Ne 1.

Ona 3anucn peweHuin n oTBeTOB Ha 3apaHus 13-19 ucnonbayute
6naHk otBeToB Ne 2. 3anmwmte cHayana HOMEpP BbLIMOAHAEMOro 3a4aHus
(13, 14 n 1. p.), a 3aTemM nonHoe oH6oCcHOBaHHOE pewieHue u oTeeT. OTBETHI
3anucobiBanTe 4ETKO 1 pasbopunBo.

13. a) Pemute ypaBHenmne 2 sin(n + x) - COS (g + x) =sinx.

6) HaiinuTe Bce KODHM 3TOTO ypaBHEHUA, IPUHAIIEKAI[HNE OTPESKY
[ 5m; — 4n].

14. B npasuabHOI mecTuyronbHoi npusme ABCDEFA BC D,EF, Bce

péopa pasubI 1.
a) Jlokaxwure, uto miaockoctTd AA,D, u DB F, nepuneHAuKYJIAPHLI.

6) Haiigute TaHreHc yria Mexay mockoctamu ABC u DB, F;.
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19

15.

16.

17.

18.

19.

2x* -10x+6
—_— XX
x-5

Pemiure HEPaBeHCTBO

B nmapasinenorpaMm BONCAHA OKPYYKHOCTD.

a) [loxka)xuTe, UTO 9TOT HapaJLIeJIorpaMM — poMoO.

0) OKpY»KHOCTb, Kacalolascs CTOPOHBI poM0Oa, JAEeJHUT €€ Ha OTPe3KH,
paBHbie 5 u 3. Hafiimre naomanb 4eTHIPEXYTOJBHAKA C BEepIIMHAMU B
TOYKAX KACaHHUS OKPYXHOCTH CO CTOPOHaAMu pomba.

1 anBapa 2015 roma Anexcanap Cepreesuu B3sur B Oamke 1,1 man
pyoneit B xpeaur. Cxema BBIILIATH KpeAuUTa ciaeayiomas — 1-ro uymcia
KajKJoTo CcJeIyIoIIero Mecsdana 6GaHK HauducasgeT 1 IpPOIEHT Ha OCTaB-
OIyIocA cyMMy goJra (To ecTh yBesimumBaeTr moiar Ha 1%), satem AJek-
caugp CepreeBuu mepeBoguT B 0aHK miIarék. Ha Kakoe MHUHUMAaJBLHOE
KoawdyecTBO MecsneB AiexcanHap CepreeBHdY MOMKET B3ATHL KPEIUT,
uyTOOBI e}KeMeCAYHbIe BBIIJIATEHI ObLIH He 6ojiee 275 TeIc. pybaeii?

HaiiiuTe BCe 3HAUCHUS 4, IPU KAyKJIOM U3 KOTOPHIX ypaBHeHue |x — a’ +
+ 4a - 2| + |x — a® + 2a + 3| = 2a — 5 umeer x0TA GBI OAMH KOPEHH HA
otpeske [5; 23].

HNmeercs 8 kaprouek. Ha HMX 3anuCHIBAIOT IO OJHOMY KayKAOe U3 UHMCEN
-1, 2, 4, -6, 7, -8, —10, 12. KapTouKku epeBOpauMBaiOT ¥ IepeMelin-
BaioT. Ha X YMCTHIX CTOPOHAX 3aHOBO HUIHYT 10 OJHOMY Ka’KAOe M3 YH-
cex -1, 2, 4, -6, 7, -8, —10, 12. Ilocme sTOro UMcia HA KaXXAOH Kap-
TOYKe CKJIAABLIBAIOT, 4 MOJYYEHHbIE BOCEMb CYMM IEPEMHOMKAIOT.

a) Moxker su B pesysbrare noaydurbecsa 07?

6) MoskeT Jin B pe3yjbTaTe MOAyInThed 17

B) Kakoe HammeHBIUEE UeJi0Oe HEOTPUIATEJLHOE YHCJIO MOJKeT B pe-
3yJbTaTe MOJYUYUTHCA?
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TPEHUPOBO4YHASA PABOTA 15

OTtBeTOM K 3agaHuamM 1-12 saBnseTcsa uenoe Yucno unu KoHeyHasa ne-
caTu4Has apoOb. 3anuumnTe YKUCno B none oTeeTa B TekcTe paboTbl, 3aTem
nepeHecuTe ero B 6naHk otBeToB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLE-
ro 3afaHus, Ha4YMHaA C NepBon KneTo4kn. Kaxayio undgpy, 3HaK «MUHYC» U
3anAaTyio NUWIUTE B OTAENbHOM KNeTo4YKe B COOTBETCTBUM C NpuBeaEHHbIMU
8 6GnaHke o6pa3uamu. EauHULLI U3MEepeHuii NUCaTb HE HYXHO.

Yacts 1

1. B TypucTMuecKmMii MOXOA OoTmpaBiasercda rpynna u3 18 venosex. B mo-
X0Zie Ha OJHOTO YeJOBEKAa IPHXOAUTCH 60 rpaMMOB rpedKs Ha IpHEM
numu. Ilranupyerca 7 pas roroButTh rpeuxky. CKOJBKO KHJIOTPaMMO-
BEIX IaYeK HeoOXOAHMO KYIHUThL, UTOOBI 'PEYKH XBATHJIO?

2. Ha amarpaMme TOKasaHa CpefHAS TeMIepaTypa Bo3ayxa B Husxaem
Hosropoge 3a kasxkawsiit mecsan 1994 roga. Ilo ropusoHTanu yKasheIBa-
I0TCA MecCsmbl, 0 BePTHKAJNH — CpPeJHAsA TeMIeparypa B rpagycax
Lenscus. Onpegenure Mo AUarpaMMe pPasHOCTH CPeAHHX TeMmepaTyp
€aMoro TEILIOro M caMoro xojozHoro mecana B 1994 roxy B Huxkuem
Hosropoge. OtrBet paiiTe B rpagycax Ilexscus.

Tek
20

16

12

WS MECHLLbI
8 4 5 | 6 | 7 | 8|9 |10 11 Fd2

A
s

Y =
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4.

o

©

Hepumerp mnapasienorpamma pased 30. Bosabmasa cropona pasma 10.
Hadignte MEeHBHIIVIO CTOPOHY MapajljIeiorpaMMa.

D, C

A B

B cpeguem m3 1800 camoBeIX HacoCOB, TNOCTYHIMBIINX B IIPOJAKY,
18 moarexalor. HailignTe BEepOATHOCTE TOro, YTO OJHH CJIYYAMHO BEI-
OpaHHBIH A8 KOHTPOJA HACOC He IIOATEKaeT.

Haiizure KopeHs ypasrerus x° —15 = (x —15)°.

OguH OCTPBIfi YroJa IPAMOYTOJbHOTO
TpeyroibHuKa Ha 30° Oojble Apyro-
ro. Haiignre GOsbIIKUHA OCTPHIH YTOJI.

A B

Ha pucyske usobpakensl rpadur dyHKnum y= f(x) # JeCATH TOYEK

Ha ocu abcmmcc: Xj, Xa, X3, ..., X190. B CKOJIbKMX U3 9THX TOYEK ITPOHU3-
BogHadA f(x) dyHxkmumn f(x) moaoxuTeabHa?
yA
i
i
1
1
)
1
[}
I !
| ]
| | ]
: | :
X1 X2 ] 1 }Yx4 11 Xg X9 §
4 é 3

X3

8
)

—

(TR S ——

- o - g

O0BéM maHHOH NpaBUJILHOU TPeyroJbHOM mpu3Mmbl paBeH 80. Haiignre
00b€M OPABUJIBHOHM TPEYroJLHOIN NPH3MBI, CTOPOHA OCHOBAHHUA KOTO-
poil B 4 pada MeHBbIle CTOPOHBI OCHOBAaHUS AAHHON HPHU3MBI, a BHICOTA
B 4 pasa 0GoJibllie BEICOTHI AAHHOM IIPU3MBbI.

YacTtb 2

22
cos? 34° + cos?124°°

HaiignTe 3HaueHne BLIPAXKEHUA —
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10.

11.

12.

K nuy BBICOKOro MMJIMHAPUYECKOrO pe3epByapa ImpuBapeHa TPyOKa c
KpasoM. Ilocse oTKpBITHSA KpaHa BOAA HAYHMHAET BRITEKATh U3 pesep-
Byapa, IpH 3TOM BbICOTa CTOJ0a BOABI (B MEeTpaX) MEHAETCs IO 3aKO0-

Hy H(t)= H, - 2gH kt + %kzt2 , Tme t — BpeMa B CeKyHAaX, IPO-

mefnuiee € MOMEHTa OTKPBITHA KpaHAa, Ho =5 M — HavajdbHaA

BBICOTa cTOJOA BOABI, E — OTHOIIEHHEe WJIOIaJieil ceueHW

800
TPyGKHU U pesepByapa, a & = 10 m/c? — yckopeHune cBoGoaHOrO mage-
Hus. Yepes CKOJIBKO CEeKYHJ NOCJ€e OTKPBITHS KpaHa B pe3epByape OC-
TAHETCHA YeTBEPTHh NEPBOHAYAJILHOTO 00bEMA BOALI?

IlonoBuHy BpeMeHH, 3aTPadYeHHOTO Ha JOPOry, aBTOMOOHJIB eXxajl Cco
ckopocThio 60 KM/4Y, a BTOPYIO HOJIOBHHY BPEMEHH — CO CKOPOCTBIO
46 xm/u. Haiizute cpeAHIOIO CKOPOCTh aBTOMOOMJIA HA IPOTAKEHHUU
BCEro MYTH.

Haiiaure HaumMeHbIee 3HAYeHHe QYHKINH y = Vx +2x +17.

He 3abynbTe nepeHecTu BCe oTBETHI B 6aHk oTBeToB Ne 1.

6nask otBeTtoB Ne 2. 3anuwinte cHayana HOMep BbINONHAEMOro 3afaHust
(13, 14 u 7. a.), a 3aTem nonHoe 060CHOBaHHOE pelleHue u oteeT. OTBeThHI
3anucbiBanTe 4ETKO U pasdopumnso.

Ona 3anucu peweHnii u OTBETOB Ha 3aaaHus 13—-19 ucnonbayiite

13.

14.

15.

16.

Peumnre ypaBuenne

(tgx + V8)log,;(2sin’ x) )
logg, (\/5 cos x) -

B nupamuge SABC B OCHOBaHUM JEKHT IIPAaBUIBHBIN TpPEyroJbHUK
ABC co cTopoHOI 2\/§ , SA=S8C= \/55 , SB=7. Touka O — ocHOBa-
HUEe BBICOTHI TUPAMU/LI, TPOBEAEHHON M3 BepPIIMHBI S.

a) Jlokaskute, 4To Touka O JeKuT BHe Tpeyroabunxa ABC.

6) Hafigure 00H€M yeTHIPEXYTroJbHOM upamMuasl SABCO.

ln(x2—2x)

In7
Pemiure HepaBeHcTBO 7 <(2-x)

Meauanm AA,, BB, u CC; TtpeyrojgbHuka ABC mepeceKalooTCsi B TOU-
Ke M. Touku A, B, n C; — cepenunbl orpeskoB MA, MB u MC coor-
BETCTBEHHO.

a) Hokakure, UTO ILIOHMIAAL IllecTHyroJabHuUKa A;B;C1A;B,C, BIBOe
MeHbIIIe IIoMaau TpeyrojasHuka ABC.

6) Haiigzure cymMMy KBajpaTOB BCe€X CTOPOH 3TOr0 MIECTHYTOJLHHUKA,
ecJi1 U3BecTHO, uTo AB =4, BC = 7T u AC = 8.
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15-ro auBapA NJAaHUPYETCA B3ATh KpeANT B OaHxke Ha cymmy 2,4 MJIH
pyoueit Ha 24 MecsAla. YCJIOBHS €ro BO3BpaTa TAKOBHI:

— 1-ro yucaa KaXAOTrO MecdAna JOJT BodpacTaeT Ha 3% IO CpaBHEHHIO
C KOHIOM IIPEeABIAYINEro Mecsana;

— €0 2-r0 1o 14-e 4MCJIO KaXXAOro Mecdlla HeOOXOAMMO BBIMLJIATUTH
YacTh JOJITa;

— 15-ro uucna Kaykaoro Mecsmna AOJT JOJKeH OBITh HA OAHY U TY Ke
BEeJIHUYUHY MEHbINe AoJra Ha 15-e uucIo mMpedbIAyIHEro Mecsaia.

Kakyio cyMMy HYKHO BBIILIATHTH OaHKY 3a nepBble 12 mecsnes?

Haitgure BCe 3HaueHusa a, MPH KaKJOM M3 KOTOPBIX HamboJibiilee 3HA-
yenue dyHKumu f(x) = |x — a| — x* He Menbme 1.

a) IIpuBeguTe NMpUMep TAKOro HATYDPAJIBHOrO UMCIa N1, YTO yuciaa n’
2 o

u (n +16)° paror oqUHAKOBBIH OCTATOK nopu geaennn Ha 200.

6) CKOIBKO CyIIleCTBYyeT TPEX3HAUHBIX YHCeJ 71 C YKAa3aHHBIM B OYHK-

Te a CBOHCTBOM?
B) CKOJIBKO CYIIECTBYeT ABY3HAUHBIX 4YHUCEa M, AJA KaXKIOT0 M3 KO-

TOPBHIX CYINECTBYeT POBHO 36 TPEX3HAUHBIX UMced N TAaKUX, 4To n’ u
2 .
(n+m)" nalor omMHAKOBEIH OCTATOK IpH AeneHuu Ha 2007
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TPEHUPOBO4YHASA PABOTA 16

OtBeToM K 3agaHmam 1-12 aBnaeTca uenoe Yucno uan KoHeyHasa ne-
caTUYHaa Apobb. 3anuwnTte 4ynucno B None oTeeTa B TekcTe paboThl, 3aTem
nepeHecute ero B 6naHk otBeToB Ne 1 cnpasa oT HoMepa COOTBETCTBYIOLLE-
ro 3agaHus, HaumHasa ¢ nepBomn knetoukn. Kaxayio undpy, 3HaK «MUHYC» M
3anaTyio NUWKTE B OTAENBHOM KNEeTo4YKe B COOTBETCTBMU C NpUBEaEHHBIMU

B GnaHke o6pasuamMu. EANHULLI U3MEPEHUIA NUCATb HE HYXHO.

Yactb 1

1. FKaxzaeiii gesp BO BpeMsa KoH(pepeHnuu pacxoxayerca 120 nmakeTHUKOB
yasg. Kondepenuus paurca 3 pua. Yai npogaérca B HAYKAX 110
50 makeruroB. CKOJBKO MadeK HY>KHO KYIOHUTh HA Bce AHH KOH(e-
pesHmun?

2. Ha pgmarpammMe mokKasaHa CpefHssA TeMmepaTypa Bosayxa B Cumdepo-
moyie 3a Kaxablii mecan 1988 roma. ITo ropmsoHTanmm yKa3BIBAIOTCA
MecsAIbl, 10 BEPTHKAJIHM — CPefHASA TeMmIeparypa B rpagycax lLleias-
cusa. OnpepenuTe o AuarpaMMe pPasHOCTh CPEeJHUX TeMIIEpaTyp camo-
ro Témaoro ¥ camoro xojojaHoro mecsana B 1988 roay B Cumdbepormoe.
Orser paiite B rpaaycax Ieascus.
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B tpeyroanauxke ABC DE — cpeansas juuus. ILmonmags TpeyroJabHUKA
CDE pasna 24. Haiiaure wiomaas Tpeyroasauka ABC.

C

A B

Ilepex nauvasom MaTua mo GyTdoJay cyAbs OpocaeT MOHETY, UTOOLI
ompefesNTh, KaKasg U3 KoMaHJ OyJeT mnepBasd BJaJeTh MIAYOM.
Komanna «Bexasie» mo ouepenu urpaer ¢ Komangamu «KpacHbie»,
«Cunue» u «3enénnie». HalinuTe BEepOSATHOCTH TOrO, YTO POBHO B
ABYX MaTdyaX M3 TPEX NpaBO IIEPBOM BJAJETh MAYOM MOJAYYUT KO-
Mauxa «Beanie».

Haiizure Kopens ypasnenus log, (—5—x)=1.

Haiigute Tanrerdc yraa AOB, n300paKEHHOr0 Ha KJeT4aToil Oymare.

B

O A

Ha pucynke mso0paskeH rpabux ¢pyHxkuuu y = f(x). IIpamasa, mpoxo-
gsAniasa depes Touky (—6; —1), Kacaercs sToro rpaguka B Touke c abc-
muccoii 6. Haiigure f(6).

yn

=)
()
Ry

Ilap, o6BpEM KoTOpPOTO paBeH 147, Buucan B Ky6. Hatinure 06b6M Kyba.
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10.

11.

12.

YacTtb 2

Haiinnre sHaueHne BoIpaskeHus log, 7 -log, 4.

KoadduiiueHT mosesHoro geiicTBUs HEKOTOPOro ABHUraTelid OIpejeIs-

. T -T,
erca dopMynoit 1= % -100 % . IIpu xakoM 3HAYEeHHWH TeMIepaTty-

1
pel HarpeBatena T; (B rpagycax Kennsuma) KI1JL storo asurarens Oy-
zet 80%, ecau Temneparypa xomoguiabHuka Ty = 200 K?

B uyeTBepr aKmuM KOMIIAHWHY IIOZOPOKAJH HA HEKOTOpPOE YMCJO TIpO-
OEHTOB, a B NATHUILY TIOJeNIeBEJIM Ha TO JKe caMoOe YHCJIO HPOIeHTOB.
B pesyabTaTe OHHM CTAJIH CTOUTH Ha 9% gelieBie, 4YeM HIPH OTKPBLITHH
TOProB B YeTBepr. Ha CKOJIbKO IPOIEHTOB MOAOCPOMKATIHN aKI[HH KOMIIA-
HUY B YeTBepr?

x? +49

Haiinure TOuKy MakcuMyMa QYHKINA Y = — o

He 3abyabTe nepeHecTu BCe OTBETHI B 6n1aHk otBeToB Ne 1.

6naHk oreetoB Ne 2. 3anuwmnte cHayana HOMEp BbINOJIHAEMOro 3aaaHus
(13, 14 u 1. 0.), a 3aTem nonHoe o6ocHOBaHHOE pelueHne u oteeT. OTBETHI
3anucbiBanTe YETKO 1 pa3bopuunso.

Lns 3anucun pewieHnin U OTBETOB Ha 3agaHna 13-19 ucnonblynre

13.

14.

15.

16.

a) Penmute ypaBrenue 7sin® x + 4sinxcosx —3cos® x = 0.
3n bn
0) YrakuTe KOPHHU, NPUHAJIEKAIIE OTPE3KY 'é"—z— .
B npaBunsHO# mectuyrosbHOil npusme ABCDEFA B C,D.E F, cropo-
HBI OCHOBaHHSA DPAaBHEI 5, a O0KOBBIE pEOpa paBHBI 11.
a) oxasxwure, uro npameie CA, u C, D, nepneHANKYJIAPHBI.
6) HaiiagnTe niomiaAb cedeHUs MPU3MBI ILIOCKOCTHIO, IIPOXOAAIINEH de-
pe3 BepmnHEI C, A u F,.

Pemnte HepaBencrsolog, (x2 -12x + 36) <0.

Oxpy:xxHOCTH ¢ HmeHTpoM O BricaHa B yroi, paBHEIN 60°. OKpyKHOCTE
Gosbrero paguyca ¢ nearpom (O; TaKske BIKCAHA B 3TOT YroJ U IpoO-
XOAUT uepe3 TouKy O.

a) JlokakuTe, 4TO PajguyC BTOPOH OKPYKHOCTH BBOe OOJbIlIe pajguyca
IepBOii.

6) Haiinute anuny oO0imeil XopAbl 3THX OKPY KHOCTEH, €CJHM HM3BECTHO,
YTO paguyc NMepBOil OKPYIKHOCTH DPABEH 243.
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17.

18.

19.

B mauane 2001 roma Anekceii npuobpén meanylo 6ymary 3a 7000 py6-
Jeit. B KoHIle KaxkJgoro roja neHa oymaru BospacrtaeT Ha 2000 pyOaeii.
B Hauajyie mio6oro roga AjeKceil MOMKeT HIpoAaTh OyMary M HOJIOMKHUTH
BBIpYUYE€HHbIE JIeHbr'M Ha OaHKoBcKuil cuér. Karknelili rog cymMMa Ha
cuére Oyrer yeeamumBathcsa Ha 10% . B Hauyase Kaxoro roma AJsexcei
JOJIJKEH MIpPOAATh eHHYI0 GyMary, 4To6Gel Yyepes3 NMATHAALATE JeT Iocjie
MOKYIKHA 3TOi Gymard cyMMa Ha OaHKOBCKOM cuyére OnLia HamubOJb-
mrei?

Haiiume Bce 3HaYeHUS @, IPU KaXJOM M3 KOTODHIX ypaBHEHHE |x — a® +
+a+ 2 +|x-a®+ 8a - 1] = 2a — 8 umeer KOpHM, HO HM OAUH U3
HHUX He NPHUHaJJIeKUT HHTepBady (4; 19).

Bospacrawimas KoHeuHadA apudMeTHUECKad HPOrPeccHs COCTOUT H3
PasAUYHBIX HEJLIX HEOTPHIATEJIbHBEIX uHncej. MaTeMaTHK BBIYHCIIHJI
PasHOCTH MEKJIY KBaJpaTOM CYMMbLI BCEX UYJIEHOB IDOTDECCHM M CyM-
MOHM HX KBaJpaTOB. 3aTeM MAaTeMaTHK A00aBHJI K 3TOil IpOrpeccuu
cJefyIOMAiA eé WieH M CHOBA BHIYHCIHI TAKYIO K€ pasHOCTh.

a) IlpuBeguTe mpumMep TaKOil HPOrpecCHM, e€CJIH BO BTOpPOH pas pas-
HOCTB OKasaJjiach Ha 40 Gospme, YeM B IepBHIL pas.

6) Bo BTOpOi#i pa3 pa3HOCTE OKasajaach Ha 1768 Gosbine, 4eM B HepPBHIii
pas. Morsa Jin mporpeccHsa cCHadaja COCTOSATH u3 13 uieHoB?

B) Bo BTOpOIT pas pasHOCTH OKasasach Ha 1768 Gospie, yeM B IIePBEIi
pas. Kaxoe HamuGoJibliee KOJHYECTBO UJIECHOB MOIJVIO OBITH B IIpOrpec-
cum cHaganaa?
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TPEHUPOBO4YHASA PABOTA 17

OT1BeTOM K 3afiaHMamM 1-12 aBnaerTca uenoe YUcno Uan KoHeyHaa ne-
caTUYHaa Apobb. 3anuwinTe YUcno B None oTeeTa B Tekcte paboTtbl, 3aTem
nepeHecuTe ero B 6naHk otBeToB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, HaumHasa C nNepBoin knetoukn. Kaxayio undpy, 3HaK «MUHYC» U
3ansaTyi0 NUWKUTE B OTAENBHOW KNeTo4YKe B COOTBETCTBUMU C NpUBEAEHHBIMU

B 6naHke o6pasuamu. EAuHULILI U3BMEPEHUI NUCATb HE HYXHO.

Yacte 1

1. Tloeaxg Mocksa—W:xesck ornpasisaerca B 17:41, a npubriBaer B 10:41
Ha CJIeAYIOIHH JeHb (BpeMsa MOCKOBCKoe). CKOJIBKO 4YacoB Ioe3f Ha-
XOAUTCHA B IyTH?

2. Ha gumarpamme mokasaHO 4ucJj0 3ampocoB co ciaoBom KHMHO, cpenaH-
HBIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MECANLI C SHBAps IO CeH-
Ta6ps 2010 roga. Ilo ropu30HTANH YKAa3bBIBAIOTCA MECHIIBI, II0 BEPTH-
KaJlid — 4YHCJIO S3ampocoB 3a [HmaHHBIA Mecan. Omnpegenure 1mo
auarpamMMe HauboJblllee MeCAYHOE YHCJIO 3ampocoB co ciaorom KMHO
B YKa3aHHBIN IEPHOJ.
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Hailigure miaomaxs mDapajjejiorpaMma, 1
n300payKEHHOr0 Ha KJjeTdyarod Oymare
cpasmepoM Kjiaetkm 1 cm x 1 cm o
(cm. puc.). OrBer pmaliTe B KBaJpaTHBIX v
CaHTHMeTpax. A
Vv
///

v

JBoe HMrparmT B KOCTH — OHM IO pasy OpocaioT UrpajabHBIH KYyOHK.

BrINIDEIBAET TOT, ¥ KOro Oossimme 0o4koB. Eciau BrITajaeT HOPOBHY, TO
HacTynaeT HWYbA. IlepBriil 6pocus KyOMK, ¥ y Hero BHIDANO 4 OYKa.
HaiiguTe BEepOATHOCTH TOTO, YTO OH BHIUTPAeT.

Haiiaure KopeHb ypaBHeHusi 2604 =5

Kornsr orpeska AB JeaTr 1o pasHblie CTOPOHBI OT Ipsamoii [. Paccroanue
oT TOYKH A go mpsamoii [ pasHO 7, a paccrosHKe OT TOYKH B 10 npamMoii [
paBuo 13. Haiigure paccTosiHMe OT cepeUHEI OTpe3ka AB 1o mpaMoii [

Ha pucyske uzobpasxén rpadpur dysxnuu y = f(x). Haliaure cpeau To-
YeK X, X,, Xz, Xy, X; U X; T€ TOYKHM, B KOTODHIX IPOM3BOAHAA (DyHKIUM
f(x) orpunarensHa. B oTBeT 3anMIINTE KOJIMYECTBO HAMAEHHBIX TOYEK.

le

X2 X3

x

Beronusi#t map sBecutr 0,5 T. CKOJIBKO TOHH OyJeT BECHTH IIap BABOE
6oJIBIIero pajguyca, cAeJaHHBIM U3 TAKOro e OeroHa?

Yactb 2

18

Haiigure 3HaYeHNe BHIDAXKEHUA ———- .
3"
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10.

11.

12.

YeraHOBKa AJS AEMOHCTPAIIUM aguabaTUYECKOr0o CXKATHUSA IPEeACTaBJIA-
eT co0oil cocyZ ¢ MOPIIHEM, Pe3KO CIKHMAIOMMUM ras. IIpu aToM o0BEM
M JaBjeHHe CBA3aHBI cooTHomeHmeM pV'* = const, rae p (atm) —
JaBjieHHe B rase, V — o0BEM rasa B autpax. MIsHayaibHO 00BEM rasa
paBeH 256 1, a ero ngaBieHMe paBHO oaHOM armocdepe. o Kakoro
o0b€Ma HYXKHO CIKaTh ras, uroObl AaBJEeHHE B COCYAE€ TOAHAJOCH AO
128 armocdep? OTBeT BhIpasuTe B JATPaAX.

W3 nmyskTa A B nyHKT B, paccrosume mexay Koropeimu 60 xm, ogHo-
BPEMEHHO BhIeXaJii aBTOMOOHMJIMCT M BeJjiocumeguct. M3BecTHO, YTO B
Yac aBToMoOMsMcT mpoeskaer Ha 90 KM Gojbie, 4eM BEJOCUMEIUCT.
Onpezennte CKOPOCTh BEJOCHIIEIUCTA, €CJIM H3BECTHO, UTO OH IIPHUOBLI
B IyHKT B Ha 5 yacoB 24 MuHYTH no3:kKe aBromobuaucra. Oreer galiTte
B KM/4.

Haiifute Touky MUHUMyMa QyHKIMK y = x° —12x% +15.

He 3abyapbTte nepeHecTy Bce oTBEeTHI B 6naHk otBeToB Ne 1.

6naHk orBeToB Ne 2. 3anuwmTe cHavyana HOMep BLIMNOJHAEMOro 3aAaHus
(13, 14 n 1. a.), a 3atrem nonHoe o60cHOBaHHOE pelwieHue n oTeet. OTBETH!
3anunceblBanTe YETKO N pasbopuunso.

Ona 3anncu peweHnit n oTBeToB HAa 3anaHus 13-19 ncnonb3ynte

13.

14.

15.

16.

a) Pemmure ypasaenue 4* - 22 +12=0.
0) YKakuTe KOPHH 3TOT0 YPaBHEHHUS, IPUHAMJIEKAINIIE OTPE3KY [2; 3] .

B npaBuibHOU 4YeThIpEXYrosbHON nupamuae SABCD c¢ BepmimHOil S
cTopoHa ocHOBaHuA paBHa 4. Touka L — cepeauna pebpa SC. Tanresnc
2./34

17 °
a) ITycte O — nenTp OocHOBaHMA mupamuzgpl. [lokaxkure, UTO IpAMEBIE
BO u LO neprueHIUKYJIsIPHBL.
0) Haiimure niomaab IOBEPXHOCTH ITHUPaMHILI.

yria Mexxay npambiMu BL u SA paBeH

Pemmute Hepaserctso log, ., (x —1)-log,,, (x+2)<0.

Meauanrl AA;, BB; u CC, tpeyroasHuka ABC mepecekaioTcsi B TOY-
Ke M. Touxku Az, Bs u C; — cepeaunnl orpe3skos MA, MB u MC coor-
BETCTBEHHO.

a) JlokakmuTe, 4YTO IJIOHIAAbL InecTHyroabHuxka A;B;CiA;B,C; BABOE
MeHbIIe TUIoIaAn Tpeyroasuuka ABC.

6) Haiiznte cymMMy KBaApaTOB BCE€X CTOPOH 3TOr0 HIECTHYTOJbLHHKA,
ecay um3BecTHO, uto AB = 5, BC = 8 u AC = 10.
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17 [ 1]
T

18.

19.

31 pgexabps 2014 roga Imurpuii B3sn B Ganke 4 290 000 pyGaeit B
Kpeaut nox 14,5% romoseix. CxeMa BHIILJIATHI KPEAUTA CACAYIOMAA —

31 mexabpsa KaKIOro cJeAyIOIero roga 6aHK HAYHCAAET NPOIEHTHl Ha

OCTAaBIIYIOCA CyMMy jgojira (To ecTh yBeauuymBaer goar Ha 14,5%), 3a-

rem JIMuTpuii nepesoguT B 6aHK x pyOnaeii. Kakoi mosxHa OBITE CyM-

Ma x, uTo0bl JIMUTDHI BBIILUIATWJI JOJIT JBYMS DaBHBIMH IJIaTeXKaMu

(To ecTh 3a nBa roxaa)?

Haiigure Bce 3HAUECHHUA @, IPH KAKAOM H3 KOTOPHIX YPaBHEHHE

a® +T)c+1+5Vx* +2x+5 =22 +3|x - 4a +1

nMeeT XOTa OBl OAUH KOPE€Hb.

MoykHO Ju IpHUBECTH MIPHMEP IATH DA3IMYHBIX HATYPAJBLHBIX 4uCel,
1Ipon3BeieHre KOTOPHIX paBHO 792 n

a) nATb;

0) ueTnIpe;

B) TPH

U3 HuX 00pas3yIoT reOMeTPUYECKYIO IIporpeccuio?
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TPEHUPOBO4YHAA PABOTA 18

OTBeTOM K 3agaHuam 1-12 aBngeTca uenoe YUCNo Wi KoHeyHas ne-
catTuyHasa aApobb. 3anuwnTe Y1Cno B rnosne oTeBeTa B TekcTe paboTbl, 3aTEM
nepeHecuTe ero B 6naHk oteeToB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3anaHus, Ha4ymHas ¢ nepson knetoukn. Kaxayio umudpy, 3HaK «<MUHYC» U
3anaTyio NULLUTE B OTAENBHOM KJeTO4YKe B COOTBETCTBUMN C NPUBEAEHHLIMU
B 6naHke obpa3uamu. EquHnubl nu3amepeHnih nucatb HE HYXXHO.

Yactb 1

1. Opsa tabnerka JekapcrBa BecuT 20 Mr m coaepxkur 11% axTHBHOrO
BemecTBa. PeGéHKY B BospacTe n0 6 MecsameB Bpau DIpPONKCHIBAET
1,32 Mr akTHBHOrO Bem[eCTBA HA KaXXJbli KHJIOIDAMM Beca B CYTKH.
_Croabko TabJIeTOK 3TOro JieKapcTBa cJeAyeT JaTh pebfEHKY BecoM 5 Kr
B TeUeHHUe CYTOK?

2. Ha rpadpukxe, u300paKEHHOM HA pHCYHKE, IPEACTABJIEHO H3MEeHEHUEe
OHUPIKEBOM CTOMMOCTH aKIHi rasoo0bIBalOIIeii KOMIIAHWUHA B IEPBHIE [Be
Hejenu HoAOpA. 2 HosaOpa GusHecmeH mpuobpesn 10 axkmuii aToii KoMma-
HuH. Illects U3 HEX OH npoaaa 6 HoaOps, a 13 HOAOpA — ocTanbHEIE 4.
CxoubKo py0uteil moTeps OM3HECMEH B Pe3yJIETATe 3TUX omnepamnuii?

CroumMocCTh 4
axknuu (py6.)

2100
1800
1500
1200
900
600
300

2ACTO
1 23456 7891011121314

3. Haiigure nJomanb KBazparTa Cc
ABCD. Pasmep KaMO0H KJIETKH 1cm
1 cMm x 1 cm. OTBeT maiTe B KBaj- B B oy A
paTHLIX CaHTHMeTpax. £ e
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4. IlaBen /BaHOBHY COBEpHIAeT IIPOTYJKY M3 TOYKH A IO JOPOKKaAM
mapka. Ha Ka)xmoii pasBUJIKe OH HayZady BhIOMpaeT CjleAyIyio 0-
POKKY, He BOo3dBpamiasice o6patHo. CxeMa AOpOXKEK INOKAa3aHa Ha pPHU-
cyHke. Haiifure BeposaTHOCTHh TOro, uro IlaBen MBaHOBHY momajér B
Touky G.

A

x-2
5. Haiiaure KOpeHb ypaBHEHUA (%) =6

6. VYron A uyersipéxyrogbHuka ABCD, BOHCAaHHOI'O B OKPYXXHOCTH, paBeH
25°, Haiigute yroa C deTelpéxyroasHuKa. OTBer gaiiTe B rpajgycax.

B

C

A D

7. Ha pucyske nzo0paxén rpaduk QyHKIHU Yy = f(X) ¥ OTMEYeHBI TOYKH
-5, =3, 3, 7. B Kako¥ M3 3THX TOYEK 3HAYEHHWE NPOM3BOJHONA HaH-
6ospiee? B oTBeTe yKajXKUTe 3Ty TOYKY.

yll

8. B cocyme, nmeomeM ¢GopMy KOHYyCa, VPOBEHb JKHAKOCTH AOCTUraeT %

BeICOTEI. O0BEM >KUAKOCTH paBeH 25 Mul. CKOJBKO MIJLIMJINTPOB XXHUIKO-
CTH HYKHO JOJIUTh, YTOOLI IIOJHOCTHIO HAIIOJHUTE COCYA?
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10.

11.

12.

Yactb 2

o 5sin61°

Haiinute 3HaYeHUe BBIpAXKEHUA —— .

sin 299°

E _ -6
MKOCTh BBEICOKOBOJBLTHOI'O KOHJAEHCATOpa B TeneBusope C=4-10" OD.

IlapannenbHO ¢ KOHZEHCATOPOM IMOAKJIOUEH PE3HCTOP C COIIPOTHBIJIE-

HueM R =2-10° Om. Bo Bpemsa paGoThl TejeBM30pa HAIpsKeHHE Ha

kouzeHcatope U, =22 xB. llocse BHIKJIIOUYEHHA TejJeBH30pa HaIlps-

JKeHMe Ha KOHJeHcaTope yoObiBaeT Ao sHaueHuAa U (kB) sa Bpemsa, on-
U
peneisgeMoe BbIpa)keHueMm t = o.RC longO (c), rae a =17 — mocro-

sagHasa. OnpejesinTe HampsAMKEeHWE HA KOHAEHCATOpPE, €CJOH IIOCJe
BBIKJIIOUEHUA TejieBu3opa npomiio 27,2 cexymasi. OrBer gaiite B KB
(KnI0BOJIBTAX). '

IlepBriil 1 BTOPO#i HACOCHI HATIOJHAIOT Oacceiin 3a 10 MuBEyT, BTOpOI U
TpeTHii — 3a 15 MuHYT, a mepshifi M TpeTuil — 3a 24 MHHYTHI. 3a
CKOJILKO MUHYT 9T TPU Hacoca 3amoJHAT OacceliH, paboras Bmecte?

HaiiguTe HauMeHbIllee 3HaYeHWe QYHKIUA y = X° + 18x% + 17 =a or-
peske [-3; 3].

He 3abyabTe nepeHecTu Bce 0TBEThI B Gnank otBeToB Ne 1.

6nank otBeToB Ne 2. 3anuwiute cHa4Yana HoMep BbIMNOSIHAEMOrO 3a03aHUsA
(13, 14 n 1. p.), a 3aTtem nonHoe 060CHOBAHHOE pelleHe n oTeeT. OTBEThI
3anucbiBainTe YETKO 1 pasbopuneo.

Ans 3anncu peweHin v oTeeToB Ha 3azaanma 13-19 ncnonb3yinte

13.

14.

cosx 1 V3sinx
a) Pemure ypaBHeHME (165“”‘) = (Z) .

6) HailinnTe Bce KOPDHHM 3TOr0 ypaBHEHHA, NPHUHAAJEKAIINe OTPE3KY
2m; 7—“ .
2

JuameTp OKPY’KHOCTH OCHOBAHHA IHJAHHApPa paBeH 26, obOpasymoiias
umianHApa paBHa 21. IlnockocTs nepecexaeT ero OCHOBaHMSA MO XOpAaM
aauasl 24 u 10. PaccTosHue MeXAY 3TUMHA XOpAaMH PaBHO J730.

a) JIoxkaskuTe, UTO IEHTPHI OCHOBAHMI HHUJIWMHAPA JIEKAT IO pasHbIE
CTOPOHEBI OT 9TOH IJIOCKOCTH.

6) HaiiguTe yrom MexJay 5TO# ILJIOCKOCTBIO M ILJIOCKOCTLI0O OCHOBAHUSA
MUJINHADPA.
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18

19

15.

16.

17.

18.

19.

Peiunre HepasercTso log, 1 +log, (x? + 3x - 9) < log, (x2 +3x+ 1 10).
x x

Ha cropomax AC u BC tpeyroasEuxka ABC BHe TpeyroJbHUKA
noctpoeHsl KBajgpaTel ACDE u BFKC. Touka M — cepeauHa
cTopoHbI AB.

a) Hoxkaxxure, uro CM = %DK .

0) Haiignte paccTOSHHA OT TOUKH M [AO IEHTPOB KBaJpaToB, €CJH
AC =6, BC = 10 u LZACB = 30°,

31 nexabpa 2014 roma Agnexceii B3aa B Oanxe 6 902 000 pyGaeii B
KpeautT nox 12,5% rogoseix. CxeMa BHIIJIATHI KPEeAUTA CAEAYIOMIAH —
31 mexabpsd KaMKIOro CJIeAYIOINEro rojga 0OaHK HAYHCAAET MPOLEHTHI Ha
OCTaBIIYIOCS CYMMYy joira (TO ecTh yBeiuwuyuBaeT goar Ha 12,5%), sa-
TeM Anexceil mepeBoauT B GaHK x pyGOaeii. Kakoit gosxHa GbITE cyM-
Ma x, 94TOORI ANeKcell BRIILIATAJ JOJT YeTLIPEMS PAaBHBIMH ILIATEXKA-
MHu (TO ecTh 3a ueThipe roza)?

Ilpu xakux 3HAYEHMAX a4 ypaBHeHMe |x° —4x — 5| —3a=|x—a|l-1

HMeeT PDOBHO TPH KOPHA?

Bce uneHB! KOHEYHOH NOCJIEJOBATEJBHOCTH SBAAITCA HATYPAJIBHLIMU
yucjamMu., Kaxapiii ujgeH 3TOH IOCJENOBATEJILHOCTH, HaYMHAsA CO BTO-
poro, 6o B 15 pas Gosapie, 6o B 15 pas MeHbIIe HmpeALIAyIEro.
CyMMa Bcex 4IeHOB MOCJIEAOBATEIHHOCTH pasHa 3825.

a) MoskeT Jim oCJIeAOBATENBLHOCTS COCTOATh M3 ABYX UJIEHOB?

6) MoskeT I IOCIeI0BATEIBHOCTh COCTOATD U3 TPEX UJIEeHOB?

B) Kakoe HamGojiblliee KOJWYECTBO UJIEHOB MOXKET OLITH B IOCJIEHOBa-
TeAbHOCTU?
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TPEHUPOBO4YHASA PABOTA 19

OtBeTOM K 3aaaHuaM 1-12 aBNSIETCA LENOE YNCTIO UKW KOHEYHas ae-
caTu4Has apobb. 3anuwinTe YMCcnNo B rnone oTeeTa B TEKCTE paboThl, 3aTem
nepeHecute ero B 6naHk oreeToB Ne 1 cnpaBa OT HOMEpa COOTBETCTBYIOLLE-
ro 3afaHna, HadyMHas ¢ Nepeon knetodkn. Kaxayio undpy, 3HaKk «MUHYC» Y
3anATyio NULLNTE B OTAENBHOR KNETo4YKe B COOTBETCTBUMN C NPUBEAEHHBIMU
B O6nanke o6pa3uamu. EayHnub namepeHnii NucaTb HEe HYXHO.

Yactb 1

1. Ceipok crout 5 py6. 40 xon. Kakoe HanbosbIIee YHCIIO CHIPKOB MOXK-
HO KynuTth Ha 40 pybaeit?

2. Ha puHcyHKe XKUPDHBEIMH TOUYKAMH MOKAa3aHa I[eHA 0OJIOBA HA MOMEHT
3aKpeITHA GHP>KEBBIX TOProB BO Bce pabGoume zHu ¢ 14 mo 28 uiona
2008 roaa.

Ilo ropu3oHTaNM YKa3hIBAIOTCA YHUCJa MecAlla, IO BEPTUKAIM — IeHa
TOHHEI 0Ji0Ba B jgosyapax CIHIA. J[nA HarJIsAHOCTH ;XKHPHbIE TOYKH Ha
PHCYHKe coeuHEHHI JuHuei. Oupezesnre N0 PUCYHKY, KaKOTO YuUCIa
eHa 0JI0OBA Ha MOMEHT 3aKDBITHS TOPros Obljia HaMMeHbIIEH 3a AaH-
HEIH nepuom.

24 300
24 100 A
23 900

23 700 / &

23 500
23 300 \

23 100
22 900
22 700
22 500

14 15 16 17 18 21 22 23 24 25 28
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Hajigure niomage mapajiejlorpaMMa, H300pa’KEHHOr0 Ha KJIETYATOH
oymare c pasmepoMm KJeTKH 1 c¢cm x 1 cm (cm. puc.). OrBer naiite B
KBaJpaTHBIX CAHTHUMeETpax.

1

. -

B kaxmoi maroil 6aHKe Kode COrjiacHO YCJOBHAM aKIHUHU e€CTh IPH3.
Ilpussl pacnpegesieHsl Mo 6aHKaM ciaydaiiHo. 'ajd mokymaeT 6aHKY
Kotde B HajexxJe BHIMrpaTs npus. Hafizure BepoAaTHOCTH TOrO, uro Ia-
JIA He HAUJET IpHU3 B CBOoeHd OaHKe.

11
4x+9 6x+12°

HaiiguTre KOpeHb YpaBHeHHA

OcTphle yriabl IPAMOYTOJBHOTO TPEeyroJdbHUKa paBHEI 63° u 27°. Haii-
OUTEe YroJ MeXAy OHCCeKTPHCOM M MeAHaHOI, NPOBEJEHHBIMH H3
BepIIMHEI NpsAMoro yria. Oreet gaiiTe B rpagycax.

C

A M D

Ha pucynke usobpaxen rpaduk dysxnuu y = f (x) . Haiigure cpenu To-
YeK X, X,, X3, X4, X; M Xg T€ TOYKH, B KOTOPHIX IIPOM3BOAHAA (DYHKIIUN
f(x) orpunaressHa. B OTBeT 3amMIIMTe KOJHUYECTBO HAaiiIeHHEIX TOYEK.

vT y = f(x)

X X3 X4 X5

I |
x]_ | 6 X
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10.

11.

12.

Bricora KoHyca paBHa 30, a aaunHa ofOpasyromeit — 34. Haiigure
ANaMeETP OCHOBaHHUA KOHYyCA.

Yactp 2

BrluncanTe 3HaUeHHMe BHIpaXkeHUs 3°%7 + 4913

YceranoBKa A AEMOHCTPAIIMHE axHabaTUUYECKOro CXKATUA HPeACTaBIA-
eT coboii CoCYH ¢ MOpIIHEM, Pe3KO CoKMMAMIAM ras. IIpu aToM o00BHEM
U JaBJeHUe CBs3aHbl cooTHomeHwem p,V"'=p, V", roe p, u p, —

JaBjeHue rasa (B aTMocdepax) B HaYaJbHOM M KOHEYHOM COCTOAHHUAX,
V, u V, — 006béM rasa (B TUTPax) B HAYAJIHLHOM M KOHEYHOM COCTOHA-

Huax. MsaavanbHo 06HEM rasza pased 313,06 a1, a jaBienme rasa paBHO
oaHoil atMocdepe. o Kakoro ob6béMa HY>KHO CXKaTh ras, 4ToObI AaB-
JieHue B cocyhe ctayxo 128 armocdep? OrBer paiiTe B 1uTpax.

Bpioku Jnopoxke pyOamikum Ha 30% wu pemeBie nuaxaxa Ha 22%.
Ha cKoaBKO MPOUEHTOB pyballika AemieBiie numaixaxa?

Haiignre HauMeHbllee 3HAYeHHe (QYHKOMU y =5cosx —6x +4 Ha OT-

3n
e3ke | ——; 0.
P [ 2 ]

He 3abyabte nepeHecTy Bce 0TBETH B Hnavk oteetoB Ne 1.

Gnank oTBeToB Ne 2. 3anuwmTe cHavana HOMEP BbIMOSHAEMOro 3aAaHvs
(13, 14 u 1. pa.), a 3aTem nonHoe 060CHOBAHHOE peuwleHne 1 oTBeT. OTBETHI
3anucbiBanTe 4ETKO 1 pasbopymnBso.

Ana 3anucu pewennn 1 OTBETOB Ha 3aaaHus 13-19 mncnonb3ynte

13.

a) Pemure ypasuenue tg° x + 5tg x + 6 = 0.

6) HalizuTe Bce KOPHH 3TOr0 YpaBHEeHHUs, IIPUHAAJEKAIIIUE OTPE3KY

]
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14.

15.

16.

17.

18.

19.

JluaMeTp OKPYKHOCTH OCHOBaHHA IWIMHApPa paBeH 20, obpasyoias
muiauRApa pasHa 28. ILI0CKOCTH IepeceKaeT ero OCHOBAHUSA IO XOPAaM
pnuasl 12 n 16. PaccToanne MeXXAy STHUMH XOPZaM# PaBHO ZW .

a) [lokaxkuTe, 4TO HEHTPHI OCHOBAHMWH NWJIWHApPA JIEXKAT IO OGHY CTO-
POHY OT 3TO# IJIOCKOCTH.

6) HaiiguTe TaureHc yria MeXAY 9TOH ILJIOCKOCTHIO M IJIOCKOCTBIO OC-
HOBaHUA IIUJIHUHIPA.

x+2

Pemurte HepaBeHCTBO log, , —7F 2 —
x (x _ 5)4

B napansneiiorpaMm BIMCaHA OKPYXHOCTb.

a) [lokakuTe, UTO 9TOT HapajuiejorpaMm — pomo.

6) OKpY»KHOCTb, KacaloHiasca CTOPOHBI poM0a, AEJHUT €€ Ha OTPEe3KH,
paBHbie 4 1 3. HalifuTe naomaals 4eTLHIPEXYTOJbHUKA ¢ BepIIMHAMHU B
TOYKaX KacaHHA OKPYKHOCTH CO CTODOHAMHU pomoba.

B aByx obaactax ecth o 90 paboumx, KasKIABIM W3 KOTODPHIX TOTOB
TPYAHTLCA IO 5 YacOB B CYTKH Ha JOOBIYe AJIIOMUHHSA WA HUKeNsd. B
nepBoii obnactu oAuH paboumii 3a uyac goObiBaeT 0,3 Kr ajiOMHHUA
unu 0,1 kr sEKens. Bo BTopoii o0sacTu Ias JOOBIYM X KIr AJIOMHHASA

B JeHb TpeGyeTca x° dejJoOBeKO-4acoB TPyZAa, a AJA JOOBIYM y KI HH-

KeJisdd B JeHb Tpeﬁye'rcs y2 YeJIOBEeKO-4acCoOB TpyJa.

A HYyA TPOMBIIIJIEHHOCTH MOYKHO HCHOJb30BATh WJIM AJIOMUHUH,
WY HUKEJIb, NPUYEM 1 Kr' aJIOMHHUS MOKHO 3aMEHHTH 1 KT HUKeJS.
Kakyo HanbobHIyIo MACCY METAJLJIOB MOMKHO AOOBITH B ABYX ODJIACTAX
CyMMAapHO JAJIs1 HYKJ IIPOMBINIJIEHHOCTH?

Haiinure Bce 3HaueHMsA 4, NPHU KaKJOM M3 KOTOPHIX HEPABEHCTBO
x*-6x+a
—2—2 <1 cnopaBefiMBO IPM BCeX 3HAYEHUAX X M3 OTPe3Ka
a-2x

[0; 1]. :

Boapacrawinaa KoHeYHasA apudMeTHdecKas IPOTPecCUs COCTOUT U3
PasJINYHBIX HEJbIX HEOTPHOATENBHBIX umces. MaTeMaTHK BbLIYHCJIHI
PasHOCTH MEKAY KBaJApAaTOM CYMMBLI BCEeX UYJIEHOB MPOTDECCHH ¥ CyM-
MO# WX KBaJpaTOB. 3aTeM MaTeMaTHK A00aBMJ K 3TOH HIpOrpeccHu
cAeAyIoNIuii e€ WieH U CHOBA BHIYMCJIWUI TaKYIO JKe Pa3sHOCTh.

a) IlpuBeanTre mpuMep TAaKOM MIPOrpPecCHH, €CJH BO BTOPOH pa3 pas-
HOCTH OKasajiach Ha 48 6oJibilie, YeM B HEPBLIH pas.

6) Bo BTOpOIi pa3 pasHOCTh OKasajiachk Ha 1440 Gosbilie, YeM B TMEpBHIil
pas. Morja iz mporpeccusi CHa4aja COCTOATh U3 12 useHoB?

B) Bo BTOpOIi pa3 pasHoCTb OKaszajach Ha 1440 Gonblie, UueM B HMepBbili
pa3. Kaxkoe mauGoJsiblllee KOJIMUECTBO WJIEHOB MOIJIO OBITH B IIpOTrpec-
cuu cHavasa?
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TPEHUPOBO4YHAS PABOTA 20

OtBeToM Kk 3apaHmsam 1-12 aBnseTcs uenoe YUucno unm KoHeyHasa ae-
caTuyHaa apobb. 3anuwmTe Yucno B None oTeeTa B TekcTe paboTtkl, 3aTem
nepexHecute ero B 6naHk oteetoB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3a4aHus, Ha4uHasa ¢ NepBon kKnetToukn. Kaxayio umdpy, 3HaK «MUHYC» U
3anaTyio NUWKTE B OTAENbLHOM KETO4YKe B COOTBETCTBUM C NMpUBELEHHBIMU

B OnaHke ob6pasuamn. EQUHULLI USMEPEHU NMcaTh He HYXHO.

Yactb 1

1. Jlerom kuiorpamm 4yepemnHu croutr 80 pybOneii. Mama kymmma 1 kr
800 r wepemrau. Croapko pyOJeil cxauyu OHA [OJKHA MHOJYYHUTH C
500 pyoueir?

2. Ha pguarpamMMe NOokasaHa cpefHeMecsSYHAs TeMIOepaTypa BO3AyXa B
Puo-ne-saneiipo 3a kaxaeiin Mecan 2009 roga. ITo ropusoHTaNN yKAa-
3BEIBAIOTCA MeCAILI, 10 BEPTHKAIM — TeMmIeparypa B rpagycax llesnb-
cus. Ompenenure Mo AuarpaMMe PasHOCTh MeXKAY HamOOJbIIeH u Hau-
MeHbIIei cpefHeMecsyHoi Temmnepatrypoi B 2009 roxy. OrBer faiitTe B
rpagycax llenscus.

32
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24

20

16

12
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Hajiaure miomans Tpanmemyuy, BEPIIMHAMH KOTOPOH ABJIAIOTCA TOYKH C
xoopaunaramu (1; 6), (7; 6), (4; 1), (2; 1).

Y
6

=Y

B ToprosoM nmeHTpe ABa OTWHAKOBBIX aBTOMATa NpOJAIOT uail. Beposar-
HOCTh TOT'0, YTO K KOHILY IHS B aBTOMAaTe 3aKOHYUTCHA uai, pasHa 0,4.
BepoATHOCTL TOTO, YTO Yail 3aKOHYHMTCA B 000OMX aBTOMATaX, paBHA
0,2. HaiiaguTe BepOSATHOCTHL TOTO, YTO K KOHIY AHA 4Yail OCTAHETCS B
oboux aBTOMATAaX.

Haiigure Kopeab ypaBHeHud log,(5—x)=-2.
5

B tpeyronsauke ABC AD — G6uccektpuca, yron C pasen 21°, yroa
CAD pasen 30°. Haiigure yron B. OTBer naiiTe B rpajgycax.

Ha pucynaxe msobpaxkénm rpadmk npomssogHoit y = f'(x) dysxmun

f(x), ompenenénnoit Ha wuHTepBayie (—4; 8). B Kaxkoif ToukKe OTpe3Ka
[-3; 1] byskmusa f(x) npuENMaeT HaMMeHbIIee 3HaYeHUe?

=W

B mpaBunsHO# 4deThipéxyroabHOii mpusme ABCDA,;B;C,D; pebpo AA,
paBao 10, a amaromans BD,; pasma 26. Haiiaure miomanp cedeHHs
OPHU3MEI IJIOCKOCTBIO, MPOXOaAIeil uepe3 Touku 4, 4; u C.

D,

A.C'

nr

A= ||

B
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Yactb 2

9. Haiigute cosa , ecau sina = —“521 H o€ (g, n) .

T

10. Komnammsa fAugexc-MapkeT BBIMUCAAEST PEUTHHT WHTEPHET-MATa3uHOB

no gpopmyie

— ’;mx - rakc
R = Tox — 0,02k ?
(K +1)na +01
Tl I'nox — CPEOHAA OIEeHKa MaraswHa nokynartexsamu (or 0 npo 1),
Isxe — OIEHKAa MarasmHa sKcmepramm KommaHuu (ot 0 go 0,7) m

K — uwucno moxynaTteneii, OIeHUBIINX MAarasms.

Haliaure pedTMHI HHTEPHET-MArasvMHa «JICHUJOH», €CJU YHCJIO HOKY-
rnareyeil, OCTABUBIIHX OT3LIB O MarasmhHe, paBHO 24, UX CpegHAsA
oneHKa paBHa 0,86, a omenka skcmepros paeHa 0,61.

11. B cocyn, comepskaiquii 7 JuTpOB 15-IpOmEHTHOrO BOAHOIO PacTBOpa

HEKOTOPOTro BeliliecTBa, AoO6aBuau 8 JuTPoB BoAbl. CKOJNLKO IPOIIEHTOB
COCTABHUT KOHIIEHTPAIUA IIOJYyYHBIIerocs pacreopa?

x4+ 25

-k

12. Haiigure Touky MuauMyMa QYHKIUH [ = —

X

He 3abyapTe nepeHecTy BCe oTBeThl B 6naHk oteetos Ne 1.

—-U-D-

\

—_—

Ins 3anucu pewennit u OTBETOB Ha 3aganus 13-19 ucnonbayite
6naHk otBeToB Ne 2. 3anuumTe cHayana HOMep BbINOMHAEMOro 3aaaHus
(13, 14 n 1. ».), a 3atem nonHoe o6o0cHOBaHHOE peiueHue n oTeeT. OTBETH!
3anuceiBanTe YETKO 1 pasbopunso.

13. a) Pemwure ypaBHeHue 2sin’ x +3cos2x+1=0.
6) HailiguTe Bce KOPHH 9TOr0 YypaBHEHHA, MNPHUHANJIENKALHE OTPE3KY

[®; 3n]. .

14. Inomanaps ocHoBaHus ABCD npaBUJIBHON YeTLIPEXYTOJHHOM HHUPAMHU-

|

Aol SABCD paBHa 64, a niomiafp Ce4YeHHA IHUPAMHABLI IIJOCKOCTHIO
SAC paBma 32V3.

a) JokaxkuTe, UTO YroJ MEXKAY IJIOCKOCTHIO OCHOBAHUS MUPAMUARI U
60KOBBIM pebpom paseH 60°.

6) Hatigute mionags 60KOBOA HOBEPXHOCTH IMIHAPAMUIBI.

l

15

15. Pemute HepaBeHCTBO 2° +3-27° < 4.

——_—__—____—__—-.___——_—-—\r_-—_‘—————_—_—_————“—_—____—__——_—_—_——__
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16.

17.

18.

19.

JIBe OKpy:KHOCTH mepeceKalTcsa B Toukax P u Q. IIpamas, mpoxoad-
masa yepes TOYKY P, BTOpPOii pad mepeceKaeT HEPBYI0 OKPY)KHOCTH B
TouKe A, a Bropylo — B Touke D. IIpsamMas, npoxonfanias yepes TOUKY
@ napajiearHo AD, BTOpOii pa3 mepeceKaeT HepPBYI0 OKDPYKHOCTHL B
Touke B, a BTOpyi0 — B Touke C.

a) JToxkaKuTe, YTO YeTBIPEXYTroNbHNK ABCD — napajjienorpamm.

6) Haiigure otmommeume BP : PC, ecaiu pagwyc HepBOil OKPYKHOCTH
BIBoe 0oJIbIlie paguyca BTOPOIi.

¥ tdepmepa ecTs ABa mOJA, Kaykioe miomaznbio 10 rekrapoB. Ha xkaskaom
oJjie MOKHO BhIpaliMBaTh Kaprodelb ¥ CBEKJY, HOJIE MOXXHO JEIUTHh
MEXKJAy 3THMH KyJbTypaMH B JI000# IPONOPHHH. ¥ POKAXHOCTE KapToO-
tens ua mepsoMm mojsie cocrasiasier 300 u/ra, a Ha Bropom — 200 o/ra.
Ypo:kaiiHOCTh CBEKJIBI Ha mepBoM mojye cocrtasider 200 m/ra, a Ha
BTOpOoM — 300 m/ra.

depvep MoKeT npoZaBaTh Kaprodenr mo mneHe 10 000 py6. 3a
IEeHTHEp, a cBexkay — mo meme 13 000 py6. 3a uentHep. Kaxoii
HauOOABIINHA JOXO0J MOKET HOJYUuTh depmep?

HaiiguTe Bce 3HaUEeHHA @, IPH Ka)KJOM H3 KOTOPBIX JAI000e YKCJO U3
oTpeska 2 < x < 3 ABJAEeTCA PelleHUeM YpaBHEHUS

lc—a-2 +|x+a+ 38 =2a+5.

Kpacasiit kapasgani crout 17 pyOseit, cuanit — 13 pyoOaeit. HyxHO
KYONTh KapaHjanim, mMmea Bcero 495 pyGaeii u coOimogas JOMOJHH-
TEJILHOE YCJOBHE: YHCJIO CHHHX KapaHAameil He AO/IKHO OTJIMYATHCA
OT YHCJIa KPACHBIX KapaHAameil GoJbiile 4yeM HA OSTh.

a) MoyxHO JI KYIUTh IPH TaKUX ycJoBHAX 32 Kapanmamia?

6) Mo:XHO 1M KYIHUTh IIpM TaKHX YCJI0BHUAX 35 Kapanjaniei?

B) Kakoe HauGoJnliee YMCa0 KapaHamieil MOKHO KYIHMTh IPH TaKHX
ycaosuax?
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TPEHUPOBO4YHAS PABOTA 21

cATUYHasa Apobb. 3anuwunTe 4YMCo B nose oTBeTa B TekcTe paboTsl, 3aTem
nepeHecurte ero B 6naHk oteeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3apaHus, Ha4yMHas ¢ NepBot Knetouykun. Kaxayio undpy, 3Hak «<MUHYC» U
3anaTyio NULLUTE B OTAE/ILHOW KNETOYKE B COOTBETCTBUU C NPUBEAEHHBIMUN
B GnaHke o6pasuamu. EQnHULLI U3BMEPEeHUit NMCaTh HE HYXHO.

OTtBeTOM K 3apaHuamM 1-12 aBnaeTcs uenoe YUCno UM KoHeyHas ne-

YacTtb 1

YcraHOBKA JABYX CYETYMKOB BOABI (XOJIOOHOM H Tropsdei) CTOUT
2500 py6. Mo ycTaHOBKH CYETYMKOB AJIEKCAHAD IJIATHJI 34 .BOAY
(xonogryio u ropauyio) exemecadno 1700 py6. Ilocae ycTaHOBKH
CUYETYMKOB OKal3aJoCh, YTO B CPEAHEM 3a MECHI, OH PACXOAyeT BOALI
Ha 1000 py6. npu Tex ke Tapudax Ha Boay. 3a KaKoe HaMMEHbIIIee
KOJHUYECTBO MecCAIleB IIPHU Tex Xe Tapudax Ha BOAY yCTAHOBKA CUET-
YUKOB OKYIUTCHA?

Ha auarpamMmme mokasaHO pacmpezesieHHe BBIILIaBKH meau B 11 crtpa-
Hax Mupa (B TeicA4ax ToOHH) 3a 2006 rox. Cpenu mnpeacTaBIEHHBIX
CTPaH IIepBOe MECTO II0 BHIILIaBKe MeAu 3aHuMasa Ilanmya — Hosas
I'Bunes, oguaHaznaroe mecro — Hugma. Kaxoe mecTo 3sammmana Ap-
reaTuHa? oLl

200

150 H

1

100 S Tl

500 H - - H B R H F

{—




Ilepumerp mapasienorpammMa paBeH 70. Menbinas cropoHa pasHa 16.
Haiigute 60JbIIYIO CTOPOHY NapasljiejiorpaMMa.

D, C

B c6opHuxe 6mietoB mo marematuke Bcero 20 OmieToB, B 5 M3 HHUX
BCTpeYaeTCs1 BOIPOC HO TeopuH BepodTHOcTeil. HaliiuTte BepoATHOCTH
TOr0, YTO B CJHYYaffHO BLIOpaHHOM Ha 3K3aMeHe OujeTe HIKOJBHHUKY
JAOCTAHETCA BOIPOC MO TEOPHUM BEPOATHOCTEH.

1 _ 1
2x+7 8x+20°

Haiigure KOpeHb YpaBHEHHNA

JBa yriia BOHCAHHOTO B OKPY’>KHOCTH 4Y€THI-
péxyroJibHuKa paBHE 125° u 47°. Haiigure
MeHbIIHMII u3 ocraBminxca yraos. Orser B

IaiiTe B rpagycax. C \ /

Ha pucynke m3obpaxkén rpadux mpoussopmoit y = f'(x) dysxnun
f(x), ompenenéumoii Ha uHTepBajie (—2; 9). B xaxoii Touke oOTpe3Ka
[3; 8] byukmua f(x) npuHUMaeT HaMMEHbIIIee 3HaYeHue?

y4 I
y=r1)

B npaBuabHON 4YeTHIPEXYTOJIbHON NHPaMH-
ne SABCD touka O — IeHTpP OCHOBaHHA,
S — Bepmimaa, SA = 20, AC = 24. Haiign-
Te JauHy oTpeska SO.
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f Yactb 2

34

9. HaiiguTe 3HaueHUE BHIPAYKCHHA > = 5 S -
cos”101° + cos” 191

10. VYcranoBka [js AeMOHCTPaIUM afuabaTHUYECKOro CHKATHS HPENCTABJIA-
eT coboil cocyZ ¢ MOpIIHEM, Pe3KO COKMMAIOIUM ras. Ilpu aroM 00béM
W JaBlieHWe CBA3aHBI cooTHomeHmeM pV'* = const, rme p (atmM) —
JaBieHuUe B rase, V — o0bém rasa B aurpax. FsHayanpHO 00BHEM rasa
paBeH 24 s, a ero faBJjeHHe PaBHO OAHOIl aTMocgepe. Jo Kaxoro o6s-
éMa HY)KHO CYKaTh ras, 4ToObI JaBJeHHE B COCYyJAe IOAHAIoCh g0 128
atmocdep? OTBeT BhIpa3nTe B JUTPAX.

11. TIlepBbiii 1 BTOPOi HACOCHI HANMOJHAIOT Gacceiin 3a 10 MuUHYT, BTOPOIl U
TpeTuif — 3a 15 MuHYT, a HepBbIil U TpeTuit — 3a 24 MHHYTHI. 3a
CKOJIbBKO MHHYT 3TH TPHM Hacoca 3amoJIHAT 0acceiiH, paboras smecTe?

x2 4+ 25

12. Haiignre TOYKy MUHUMyMa QYHKIUHU Y = — -

He 3abyabTe nepeHecTu BCce oTBeTH B GnaHk oTeeTos Ne 1.

Ona 3anucmn peweHnn u oTeeTos Ha 3agaHua 13-19 ucnonbayiTe
6naHk otBeToB Ne 2. 3annumte cHavana HOMEP BbIMNOJIHAEMOrO 3a0aHUNA
(13, 14 n 1. a.), a 3aTem nonHoe 060CHOBaHHOE pelueHne un oTeeT. OTBeTbI
3anmcbiBanTe YETKO U pa3bopuunso.

13. a) Pemmure ypasuenue 2sin® x + (2 —v2)cosx ++/2 -2 =0.

5t Tn
0) Yxka)kuTe KOpHY, IPUHAAJICKAIINe OTPE3KY ?,? .

14, B nupamnae SABC B OCHOBAaHHMH JICKHT IPABUJILHBIHA TPEYTrOJALHUK
ABC co cTOpOHOI 2\/§ , SA=8C=+33, SB=17. Touka O — ocHOBa-
HYUie BBICOTHI MUPAMUALI, IPOBEeAEHHON U3 BEePIINUHBI S.

a) [lokaxxure, 4to Touka O JieXKUT BHe TpeyrojbHHKa ABC.
6) Hadimnte 060b€M deThIpEXyroabHoi nupamMmuasl SABCO.

15. Pemmure HepaseHcTso log ., (x —1)-log,,, (x +2)<0.

16. B mapanjenorpaMm BIIHCAHa OKPYXKHOCTS.
a) HokaxkuTe, YTO 9TOT NapajijiejiorpamMm — pomo.
0) OKpy’KHOCTh, Kacaliiascid CTOPOHBI poMba, AEJHUT €€ Ha OTPe3KH,
paBHble 5 1 3. HalizuTe moImafpb YeTHIPEXYTOJbHUKA C BepIHMHAMH B
TOYKAaX KacaHUA OKPY’KHOCTH CO CTOPOHAMHU pomba.
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- 19

17.

18.

19.

B nauane 2001 roga Anexceit nmpnobpén uenHyio 6ymary 3a 7000 py6-
aeii. B KoHIIe KaXKJAOTO roja neua oymaru Bozpacraer Ha 2000 pyGieii.
B naugajye gio6oro roga Ajiekceil MOXKeT mMpOLATh OyMary M HOJIOMKHUTDH
BEIDYYEHHBIE JeHbru Ha OaHKOBCKHME cuér. Kaxawlii rox cymMma Ha
cuére Oyzer yBenmuuBaThesd Ha 10% . B mauane xaxoro roga Anexceit
IOJIJKEeH IpoJaTh NeHHYyo Oymary, 4yrobbl uepes OHATHAAUATH JeT 110cjie
HOKYHOKH 3TOH Oymaru cymMMa Ha OaHKOBCKOM cuéTe Obljia HaubOJIb-
meii?

HadizuTe Bce 3HaUeHUA 4@, NPH KaMJIOM H3 KOTOPHIX HEPABEHCTBO
x*-6x+a
—2—2 <1 cnpaBeAsMBO NpH BCEX 3HAYCHUAX X H3 OTpPE3Ka
a-2x

[0; 1].

WzBecTHO, uTO @, b, ¢ U d — TIONIADHO pPa3AMYHbBIE ABY3SHAYHBIC YUCJIA.

3a+2c 12

a) MoskeTr s BBIIIOJHATLCS PAaBEHCTBO ———— = — 7
b+d 19
3a + 2¢
6) Moxker au apo6p ——— ObITh B 11 pas MeHbille, ueM CyMMa
3a 2,
b
3a + 2c¢
B) Kaxkoe HamMmeHbIllee 3HAUEHHE MOKeT NPHUHHMMAThL LPobb Bid
+

ecau a>3b u c>2d?

-~
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TPEHUPOBO4YHAS PABOTA 22

OTtBeTOM K 3apaHunam 1-12 aBnseTcs Lenoe 4Yucno uan KoOHe4yHas ae-
csiTUYHas Apobb. 3anuMTe YUCNO B Nosne OTBeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteeToB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLE-
ro 3afaHus, Ha4yuHas Cc Nnepson KNeTtodkn. Kaxayio undpy, 3Hak «MUHYC» U
3anaTyio NMUWKUTE B OTAENLHOM KNeTO4YKe B COOTBETCTBUU C NPUBEOEHHLIMU
B BnaHke obpa3uamu. EanHULBI U3BMEPEeHUi NUcaTb HEe HYXHO.

Yactb 1

1. B wmarasune «Cpenaii cam» Mebenb mpojgaérca B pasoOpaHHOM BHJe.
IIpu >kenaHUM NOKyINaTeJb MOXKET 3aKasaTh cOOpPKy Mmebenu Ha AoOMY,
CTOMMOCTH KOTOpO# cocTaBigeT 15% ot croumocTu camoii meGenu. Bo
CKOJILKO py06Jieit 000iiiéTcss KYXOHHBIIH 1IKad BMecTe co cOOpKOit, ecan
6es3 coopku oH mpogaércsa 3a 3200 py6.?

2. Ha puarpammMe mnokasaHa cCpeJHeMeCAYHasA TeMIepaTypa BO3AyXa B
Xenscuaku 3a Kaxaeiii mecan 2009 roga. ITo ropusonTanu yxkasbsiBa-
I0TCA Mecslbl, II0 BepPTHKAJH — TeMIeparypa B rpaaycax Ilenbcus.
Onpenenure Mo guarpaMme, CKoJbKo Owl10 Mecsanes B 2009 roay, ko-
ra cpegHeMecsiYHasl TeMIiepaTypa Oblja OTpUIATEJbHAS.

20+ |

16 +——

12
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8.

IInomans Tpeyronpanka ABC pasHa 28. DE — cpepusasa junua. Haipu-
Te mIomanes Tpanenuu ABDE.

C

E D
A B

KoHKypc ucmonHuTe el mpoBoguTca B 3 aHA. Becero s3aasneno 80 BbI-
CTYILIEHMU — II0 OAHOMY OT Ka’sKJOM cTpaHbl. B mepsBhIil JeHb 3amia-
HupoBaHo 20 BBICTYILIEHHI, OCTAJIbHbIE pacIpefie/ieHbl IOPDOBHY MeX-
Ay ocraBmIAMUCA JOHAMH. I[IOpANOK BBICTYIUIEHUH OIpefesifieTcsa
sepebbEBKOI. KakoBa BEpOATHOCTh, YTO BHICTYILIEHHME IIpeJCTaBUTENS
Poccus cOCTOMTCA B TPETHH AeHb KOHKYypca?

Pemure ypasaerue 2°* = 0,25,

Yron ACO paBen 34°, rme O — nmeHTp A
okpyxHocTH. Ero cropona CA KacaeTcsa

okpy:kHOcTH. CTropoHa CO mepeceKaeT OK-

py»KHOCTH B Touke B (cm. puc.). Haiinure 0 B C
BeIMYNHY MeHbIed Ayrd AB OKpY»KHO-

ctu. OTBeT faiiTe B rpagycax.

Ha pucynke uso0pakén rpaduk y = F(x) ogHON M3 mepBOOODA3HBIX
HeKOTOpo# ¢yHknum f(x), ompegenéHHoii Ha wuHTepBame (-7;5).

Tloab3yACh PHCYHKOM, OIpPEAEIHMTe KONMYECTBO DELIeHUi ypaBHEHH:
f(x) =0 mHa orpeske [-5;2].

AY
+— y = F(x)

-7/ =L BENENER
6| -4 -2\ {o0] x
\ N
\L VN ’

\ /
L-//

B cocyne, umenomem GopMy KOHYCa, YPOBEHb YXHUIKOCTH HOCTHUIraeT

1 "
3 BeICOTEI. O6BéM kugrocTH paBeH 12 mi. CKOJIBKO MUJIJIHJIHATPOB

JKHUAKOCTH HYKHO JAOJUTH, YTOOBI IOJHOCTHIO HAIIOJHHUTE COCyA?
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10.

11.

12.

Yactb 2

5sin61°

Haiifure 3HaYeHHe BHIDAKEHUS — .
sin 299°

Komnanusa fiugexc-MapKeT BBIUYHCJAAET PEATHUHT MHTEPHET-MATa3WHOB
1o ¢opmyie

R=r - Thox ~ Doxe )
~ "nox 0,02k

(K + l)rno. +0,1

THe I'nox — CPEeRHAS OleHKa MarasuHa mnoxkymnarteaamu (ot 0 mo 1),
T'sxe — OIEHKa MarasmHa sKcnepramu xomnaHuu (or 0 zgo 0,7) m
K — uuncao noxkymnareneii, OIIEHUBIIIUX Marasuit.

HaiignTe pedTHHT WHTEPHET-MarasuHa <«JICHJIOH», €CJH YHCJO IOKY-
narejeil, OCTABUBIINMX OT3LIB O MAarasumHe, paBHO 24, WX cpexHAd
oneska pasHa 0,86, a onieHka skcneprToB pasHa 0,61.

Tpu kuiorpaMMa 4YepeliHM CTOST CTOJBKO XK€, CKOJBKO HATHh KHJO-
rpaMMoOB BHIIIHH, 8 TPU KHWJIOTDAMMa BUMNIHKM — CTOJIBKO K€, CKOJBKO
IBa KujorpamMmma kKJyOHMKHN. Ha CKOJBKO IPOIEHTOB KHUJIOTDAMM
KJIYOHUKH JelleBjie KUJIorpaMMa uepenian?

Haiigure HauMeHbIllee 3HaueHne QYHKIUYN y = Vx° +2x +17 .

He 3abyabTe nepeHecTy BCe OTBETHI B 61aHk oTBETOB Ne 1.

6nank orsetos Ne 2. 3anuwwuTte cHadYana HOMEP BbLINMONHSEMOro 3aAaHvsa
(13, 14 n 1. n.), a 3aTem nonHoe ob6ocHOBaHHOE pelueHue u oteeT. OTBEThHI
3anucbiBanTe YETKO u pa3bopumnBeo.

Ons 3anucu pewweHnnt U oTBeToB Ha 3agavmna 13-19 ucnonbayiite

13.

14.

15.

a) Pemute ypaBHenue 4° — 272 +12=0.
6) Yka)KuTe KOPHH 3TOTO YPABHEHHUSA, MPUHALJIEKAIHE OTPE3KY [2; 3] .

B npasunpHO# mectuyronpHoii mpusme ABCDEFA B,C D E F, =ce

pé€bGpa paBHHI 1.
a) loxaskure, uro miaockoctu AA D, u DB F, nepneHAUKYIAPHBI.

6) Haiigure TanreHc yria Mexay naockocramu ABC u DB, F,.

Pemure nepaBenctsolog, , (x2 -12x + 36) <0.
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B napannenorpaMM BIOHCAHA OKDYYKHOCTE.

a) Jokaxure, 4TO 3TOT IMapajjiejiorpaMM — poMO.

6) OKpYKHOCTH, Kacamolasacsa CTOPOHLI poMm0a, HeJuT eé Ha OTPE3KH,
paBHbie 4 1 3. HalizuTe mioniaap JeTHIPEXYTOJbHHKA C BEePIINHAMH B
TOYKAX KACaHWA OKPY’KHOCTH CO CTOpOHamMu pomoba.

15-ro AaHBapA HJaHHUPYETCH B3ATH KpeAuT B OaHKe Ha 24 mecana. Yc-
JIOBUS €r0 BO3BpAaTa TAKOBBI:

— 1-ro uuesna KaKAOTO MecAIla HOJT Bo3pacTaeT Ha 1% 1o cpaBHEHHIO
C KOHIOM IIPEABLIAYILEro Mecsma;

— €0 2-ro 1o 14-e umeciio KaXKAOro Mecsla HeoOXOAMMO BHIILJIATHUTH
YacTh JOJIra;

— 15-r0 uncja Ka)XA0oro Mecsla JOJT JOJIKeH ObITh Ha OJHY U Ty JKe
BEJIMUNHY MEHbIIE JoJira Ha 15-e 4uciIio OpeabIAyIIero Mecana.
W3BecTHo, 4To 3a mocaenHue 12 MecAneB HYMXHO BBIILIATHTH OAaHKY
1597,5 Toic. pybaeii. Kakyo cyMMy MJIaHHMDPYETCS B3ATH B KPEAUT?

Haiigure Bce 3HAUEeHUA @, NPH Ka)KAOM M3 KOTODPHIX HamboJbIIee 3HA-
uenne GyrKnun f(x) =|x - a| - x* He Mensme 1.

Yucna 1, 2, 3, 4, 5, 6, 7, 8, 9, 16 mIpou3BOJbHO AEAAT HA TPH IPYIHbI
Tax, 4TOOBI B KaX/joil rpymnie ObLJIO XOTHA OBl OJHO YKCJIO. 3aTeM BEI-
YKRCHAKT 3HAYEeHWEe CPefHero apudMeTHUIeCKOro YMCEeJ B KaMJ0H u3
rpynn (Ajs Tpynnsl W3 eAHHCTBEHHOrO UHCJa CcpefiHee apudmermye-
CKOe PaBHO 3TOMY YHUCHAY).

a) Moryr jin ObITHL OAMHAKOBEIMHY JiBa U3 STHUX TPEX 3HAYEHHUH CPegHHX
apudMeTHYECKHNX B I'PYINAaX M3 PA3HOro KOJHUYECTBA UHCE?

6) MoryT Jiz ObITh OJUHAKOBBLIMH BCE TPH 3HAUEHUS CPeJHUX apudpMe-
THUYECKUX?

B) Hailigute HauMMeHbIllee BO3MOYKHOE 3HAaYEeHHME HaAMOOJbIIEro M3 IOo-
Jy4YaeMbIX TPEX CpeZHHX apu(PMeTHUYECKHX.
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TPEHUPOBO4YHAA PABOTA 23

OrBeToM Kk 3anaHuam 1-12 aBnseTcs Lenoe YMCno U KOHeYyHas ae-
caTU4HaAa apobb. 3anuwiMTe YACNo B NOe OTBETa B TeKcTe paboThbl, 3aTem
nepeHecuTte ero B 6naHk oreetoB Ne 1 cnpasa OoT HOMepa COOTBETCTBYIOLLE-
ro 3a0aHus, Ha4ynMHas ¢ nepBoin kneto4kn. Kaxayio undpy, 3HaKk «MUHYC» U
3anaTyio NULLIKUTE B OTAENbHOW KNEeTOYKEe B COOTBETCTBMU C NPUBEAEHHBIMU
B 6naHke obpa3uamun. EguHULb u3MEpeHUi NUCaTh HE HYXHO.

Yactb 1

1. Hamor mHa poxoasl cocrasiser 13% or sapabormoit miaatei. Ilocie
yaep:KaHHA Hajora Ha goxoasl Mapua KoHcTaHTHHOBHaA DIOJyYHIIA
13 920 pyb6aeit. Crkonpko pyOJseit cocraBiaser 3apaGoTHas miata Ma-
puu KoHCTaHTHHOBHBI?

2. Ha pumarpaMme mnokasaHa cCpefHEMeCAYHAs TeMIepaTrypa BO3fyXa B
Huxaem Hosropose 3a xkaawiii mecan 1994 roza. Ilo ropusonTanu
YKas3sIBAIOTCA HOMEpa MecsleB, II0 BePTHKAJIM — TeMIepaTtypa B rpa-
nycax Ilenscusi. OmpegenuTe mo AuarpaMMe PAa3HOCTh MEKIY HaM-
GosbIieil ¥ HAaWMeHbINIEH CpeJHeMecAYHBIMH TeMmepaTrypamu B 1994
rony. OrBer paiite B rpagycax Ilenscus.

AT °C

;) TSSURL K [ENEN VS S . RSS! R, S

L e et M T S e

=30 |hesss - S S AT SRR S [ = satiaze

B I B S s S e S e e Rt i A = SN
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Haiigute miuomaae KBaapata ABCD, u300pa)KEHHOro Ha KJETYaTOMn
oymare ¢ pasmepoM KjeTku 1x1 (cm. puc.).

1

B xaxno# aBaanaTe nATOM OaHKe Kode COrJIacHO YCJIOBHAM AaKIUKA
ecTs npu3. I[Ipuasl pacmpeneneHsl no GaHkam caydaitHo. Kossa moky-
naeT 6aHKY Kode B HajekAe BoIMrparTh npus. Haligure BepoATHOCTH
Toro, uyro Kosia He Ha#iféT nmpus B cBoeil DaHKe.

Haiizure KOpeHb ypaBHeHHA (x + 7)3 =216.

PaccTosiHMe OT TOYKH NepecedeHWsl AUaroHajeil pomba A0 ONHOH H3
ero cTopoH pasBHo 11, a ogHa u3 AuaroHayeil pomb6a paBHa 44. Haii-
JUTe BeJIMUMHY Tymoro yrija pom6a. Orser fnaiiTe B rpagycax.

Ha pucyuke usobpakén rpaduk Gpysxkuum y = f(x) 1 orMeyeHBI TOYKH
-5, =3, 3, 7. B Kakoil HU3 3THX TOYEK 3HAUYEHHWE NPOU3BOJHOU HAaH-
6onemree? B oTBeTe YKajKHTE 3TY TOYKY.

yh

I o e

B s e s S

XY DR —

|
n

|
W

o
4
Ry

B npaBusibHO# 4YersipéxyrosibHOM mpusme ABCDA,B,C,;D; pebpo AA,
paBuo 10, a nuaromans BD; paBHa 26. Haiigure myomane ceueHHs
IIPU3MBI ILJIOCKOCThIO, IIPOXOSAINEH Yepe3 TOYKHU A, A, u C.
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10.

11.

12.

Yactb 2

Haiiagnte snayeHue BoipaxkeHus logsl44 — loge4d.

K 1Hy BBICOKOro IMJIMHIPHUYECKOrO pesepByapa IpuBapeHa TpyOka c
kpanoM. ITocie OTKpBITHS KpaHa BOJa HauMHAET BBITEKATh U3 pesep-
Byapa, IpPH 5TOM BBICOTa CTOJ0a BOABI (B MeTpax) MEHSETCA II0 3aKO0-

Hy H(t)=H, - 2gH kt +%k2t2 , rne t — BpeMa B CeKYHAAaX, IpoO-

mefllee ¢ MOMEHTa OTKPHITHA KpaHa, Hyo=5M — HauajabHas
1 . .
BBICOTA CTOJ0A BOABI, k= 300 OTHOIeHHe ILJIoIafeil CcedyeHui

Tpy6KE u pesepByapa, a € = 10 m/c? — yckopeHue cBoGOLHOTO Taje-
HusA. Yepe3 CKOMBKO CEKYH] TOCJIe OTKPBITHSA KpaHa B pesepByape oc-
TaHeTCA YeTBepPTh NEePBOHAYAILHOTO 00'bEéMa BOABI?

W3 nyuxTa A B niyakT B, paccrosinme mMexay KoTopbiMu 60 KM, oZHO-
BPEMEHHO BhIEXaJd aBTOMOOHMJIMCT H Bejiocuneauct. W3BectHo, uTo B
4yac asToMOOMJIMCT Hpoesikaer Ha 90 KM Gosbille, YeM BeJIOCHUNEAUCT.
OnpeseauTte CKOPOCTL BEJIOCHUIIEAMCTA, €CJIM U3BECTHO, YTO OH IPUOBLI
B OyHKT B Ha 5 yacoB 24 MuHyTH mo3:Xe aBroMobuiucra. OTseT malite
B KM/4.

Hajigute TOYKy MaKcuMyMa QyHKIMHA y = x° +6x° +19.

He 3abyabTe nepeHecTu Bce oTBeTH B 651aHK oTBeTOB Ne 1.

onaHk otBetoB Ne 2. 3annunte cHavyana HOMEpP BLINMOAHAEMOIrO 3a4aHus
(13, 14 n 1. a.), a 3aTeM nonHoe o60CHOBaHHOE peweHne u oTeeT. OTBETHI
3anuceLiBanTe YETKO 1 pasbopunBo.

Ona 3anucu peweHut n oTBETOB Ha 3aganus 13-19 ncnonb3yinte

13.

14.

a) Pemute ypasHenue 7 sin? x + 4sin x cos x — 3cos® x = 0.
3n_5n7

6) YKaskuTe KOpHHU, IpUHAJJIEXKANIHE OTPE3KY [—2—, 2 |

JInamMeTp OKPYsKHOCTH OCHOBaHus LuauMHApa paBeH 20, obpasyrouiasa
muauHIpa pasHa 28. IIIOCKOCTE TIepeceKaeT ero OCHOBaHUS IO XODAaM
aaveel 12 u 16. Paccroanme MexXAy 9THMU XOpAaMU PaBHO 24197 .

a) JlokaKuTe, 4TO IEHTPHI OCHOBAHMU IMIMHJDA JexXaT II0 OFHY CTO-
POHY OT 9TOM ILJIOCKOCTH.

6) Haiimure TaHreHc yrja MEXAY 3TOM MJIOCKOCTHIO H ILJIOCKOCTBIO OC-
HOBaHUS MUJHHIPA.
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Peniure HepaBeHCTBO (log2 (x+4,2)+ 2) (log2 (x+4,2)- 3) >0.

Cropona CD npamoyroiasHuka ABCD kKacaeTcsi HEKOTOPOM OKPYKHO-
ct B Touke M. Ilpogonxenue cTtopornsl AD niepeceKkaer OKPYKHOCTh B
Toukax P u @, mpuuém Touxka P mexur mexay Touxkamu D u Q. Ilpsa-
mas BC xacaercs OKPYKHOCTH, a TOYKa § JeyXuT HA upsmoi BM.

a) Hokaskure, uro ZDMP = /CBM.

6) NasBecrro, uto CM = 17 u CD = 32. Haiigute cropony AD.

15-ro aEBapsa niaaEMpyeTcd B3ATH KpeAHAT B GaHKe Ha 25 mecaAues. Yc-
JIOBHSA €T0 BO3BpaTa TAKOBBI:

— 1-ro ymcna Ka)xAOro Mecsna AOJTI Bo3pacTaeT Ha r % IO cpaBHe-
HUIO ¢ KOHIIOM NPeABIAYIIEr0 MecHIa;

—~ €0 2-ro mo 1l4-e YKMCJIO KayKJOro MecfAlia HeOOXOAHWMO BHILJIATHTL
YacThb JOJITa;

— 15-ro 4ucJa KajKAOTO Mecsila AOJT JOJKeH ObITh Ha OJHY M TY XKe
BEeJIMYHHY MEHBIIe AoJira Ha 15-e umcio nmpeAsigyniero Mecsia.
WNsBecTHO, uTO OOIIjad cymMMa JAeHer, KOTOPYIO HYKHO BBHIILJIATATH OaH-
Ky 3a BeCch CPOK KpeguTOBaHus, Ha 39% OoJbilie, ueM CyMMa, B3ATad
B Kpeaut. Hatigute r.

Haiigure Bce 3HAYEHNUA @, IPH KAXIOM U3 KOTOPHIX YpPaBHEHHE
3
x° +(5a —8x) +3x® +15a = 24x

He UMeeT KOpHei.

B opoM u3 3ajauuii Ha KOHKypce OyxXrajrepoB TpebyeTrca BHIAATH
OpEMHH COTPYAHHKAM HEKOTOPOro oThAesa Ha obutiyio cymmy 600 000
pyOueii (pasmMep nmpeMu# KaXAOTO COTPYAHWMKA — IEJI0€ UHMCJO, KpaT-
sHOoe 1000). Byxrajgrepy maioT pacopeaejeHHe NIpeMuii, ¥ OH JOJKEH
UX BBLAATH 0e3 cxauyu W pasmeHa, umea 100 xkymop mo 1000 pyGaeii u
100 xymiop o 5000 py6Gaeii.

a) Yaacrtcs Jiu BHEIIOJHHUTH 3ajaHue, ecau B orxpene 40 cOTpyAHHUKOB U
BCe AOJI’KHBI MOJYYHUTH IIOPOBHY?

6) YpacTca 1M BHINIOJHUTH 3aflaHUE, €CJIH BeAYIeMYy CICHMHUAJNCTY Ha-
no BeiaaTh 40 000 pyGieii, a ocTajibHOE IOJEJIHMTh IIOPOBHY HA 70 co-
TPYAHUKOB?

B) Ilpn xaxoM HamGOJIbIIIEM KOJHMYECTBE COTPYAHUKOB B OTHAEJE 3ala-
HHe YyHACTCA BBIOJHUTH HpH JIOOOM pacipefeeHHH PasMepoB Iipe-
Muii?

104



TPEHUPOBO4YHAS PABOTA 24

OtBeToM K 3agaHuam 1-12 aBnsieTcs Uenoe YUCno Unm KoHeyHas ae-
cATMYHaa Apobb. 3anuwmnTe Yucno B none oTeeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk otBeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLLE-
ro 3apaHus, HaumHas ¢ nepsoin knetoukn. Kaxayio umdpy, 3HaK «<MUHYC» 1
3anATyI0 NULLNTE B OTAENLHOW KNETO4YKE B COOTBETCTBUM C NPUBEAEHHBIMU
B 6naHke o6pasuamun. EAMHULILI UBMEPEHWIA MUCATb HE HYXHO.

Yactb 1

1. Ilena ma mpuHTep ObLIa moHMKeHa Ha 20% wu cocraBusna 4800 pyOneii.
CKoJIbKO pyOJsieii CTOMJI IPDUHTEDP A0 NOHUYKEHUS LIeHBI?

2. Ha amarpamme mokasaH cpegHuil 6ans ygacTHHKOB 10 cTrpaH B Tec-
THPOBaHMM yuamuxcs 8-ro kjacca mo marematuke B 2007 roay
(mo 1000-6anapuoii mKane). Cpegu yKasaHHBIX CTPaH TpeThe Me-
cTo mpuHaAJNEKUT ABctpanuu. Onpegenure, KaKkoe MECcTO 3aHHMaeT
Tynuc.

520
510
500
490
480
470
460
450
440
430
420
410
400

CLIA
ABcrpanus
PyMebiHus
Bonrapus
Hlseuus
I'epmanus
HUnponesus
TyHuc

Hopgerus
Benukobpuranus
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Ilnomanes mnapannenorpamma ABCD paBHa - D C
3. Touka H — cepeauHa CTOpoHB AD. H
Haiiaure noomaap rpaneiguun AHCB.

Io or3miBaM mokynateseii irops MiropeBuyu oileHMJ HaAEXKHOCTH ABYX
MHTEPHET-MArasnuHoB. BeposATHOCTH TOr0, UYTO HYKHBIN TOBap JOCTABAT
u3 Marasuta A, pasaa 0,94. BepoATHOCTb TOro, 4TO 3TOT TOBap JOCTa-
BAT M3 mMarasmHa B, pasHa 0,8. Urops UropeBuu 3akasan ToBap cpasy
B o0oux marasumHax. Cumras, 4TO HHTEPHET-Maras3mabsl paboTaioT Hesa-
BUCHMO APYT OT ApYyra, HaiHuTe BePOATHOCTH TOI'0, UTO HU OAWH Mara-
3UH He JJOCTAaBUT TOBap.

. 1Y~
HaiiagnTe KOpeHb YpaBHEHUA 36 =6.

B tpeyrosibauxke ABC AD — Ouccekrtpuca, yron C pasern 21°, yron
CAD pagen 30°. Haiigure yroa B. OTBer gaiiTe B rpajgycax.

Ha pucyuxe usobpakéx rpadpuk mepBooOpasHOl y = F(x) HeKOTOpOi
dyEROuUN y = f(x), onpeseneHHON Ha uHTepBane (—-16;-2). Ilonpsysace
PUCYHKOM, OIpeHeJiuTe KOJHUUYECTBO peliieHUil ypaBHeHHs f(x)=0 Ha
orpeske [-15;-8].

y 4

=
1% J

O61bEéM AaHHOU NMpPaBUALHON TpeyroJibHOll npusmsbl paBeH 80. Haiigurte
00béM IIPABUIBHOM TPEYroJbLHOHM MPHU3MBI, CTOPOHA OCHOBAaHUS KOTO-
poit B 4 pasa MeHbIIIe CTOPOHBI OCHOBaHHS JaHHOUI ITPU3MBI, a BBHICOTA
B 4 pasa 6oJibIlle BLICOTHI JAHHOII IPU3MBI.

Yactb 2

18

Haiignte 3nauenne BHIpaskeHus orT
3 3

Ha pucymxe usobpaxkena cxeMa BaHTOBOro mocTa. BepTuranabHEIE
NUJIOHBI CBSI3aHbI MPOBHCAIOINEH Ienbio. Tpockl, KOTOpBIE CBUCAIOT C
Heny ¥ MOAAePIKMBAIOT MOJOTHO MOCTA, HAa3bIBAIOTCA BaHTaMu. Beaém
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cucTeMy KOODAMHAT: ochk Oy HampaBHM BEPTHKAJLHO BAOJL ONHOIO H3
IUJIOHOB, a ock OXx HANpaBUM BAOJbL IIOJOTHA MOCTa, KAaK ITOKasaHO Ha
pucynke. B aToif cucremMe KOOPAWHAT JIMHHSA, HO KOTOPOH IIPOBHCAET
HennL MOCTa, MMeeT ypaBHenue y = 0,0021x — 0,47x + 31, roe x u y
u3MepAITca B MeTpax. HailiamTe AJWHY BaHTHI, PACIOJOKEHHON B
70 merpax ot nmaona. OrBer KaiiTe B MeTpax.

= =
= =
= =]
o )
= = >
\ ~MOJIOTHO x(Mm)
R U U P g

11, B yeTBepr aknuy KOMIIAHWM INOAOPOKAJM HA HEKOTODPOE YHUCJHO IIpPO-
IEHTOB, a B NATHUILY IIOJeleBe]IM Ha TO »Ke caMOe YHCJIO IPOIleHTOB.
B pesyabTaTe oHHM cTanu cTouTh Ha 9% ngemieBisie, yeM IIPU OTKDPBITHH
TOpProB B yeTBepr. Ha CKOJBKO TIPOIEHTOB MOJOPOXKAJY aKI[UU KOMIa-
HHUHN B YEeTBEpr?

12. Haiigute HanMeHbillee 3HayeHne QyHKOUE y =5cosx —6x+4 Ha oT-

3 .|
e3ke | ——; 0.
P { 2 J

! He 3abyabTe nepeHecTu Bce OTBeTh B 6GnaHk otBeTos Ne 1. J

Onsa 3anucn peweHnint 1 OTBETOB Ha 3aaaHus 13-19 ucnoneayirte
6naHk orBeToB Ne 2. 3anuwinTte cHa4ana HOMEpP BbLINOAHAEMOro 3aaaHus
(13, 14 n 1. pn.), a 3aTteM nonHoe o60cCHOBaHHOE peweHue u oteeT. OTBETHI
3anucbiBanTe YETKO 1 pasbopuunso.

13. a) Peminrte ypaBHenue cos4dx —cos2x = 0.

r
6) YkaKuTe KOPHH, IPHUHAAJAEKAIIE OTPE3KY | 3;21:} .

L -

14. Haun xy6 ABCDA,BC,D,.
a) Hoxaskure, 4To npamasa BD, nepnennukyaspua naockoctu ACB,.
8) Hatigure vroa mesxay miaockoctamu ADC; u Ay Dy C.

2

28x? +5x - 30 <
x--8 B
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5.

15. PemmuTte HEPaBEHCTBO X° + 35X

11

12

14 |

15 -
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16.

17.

18.

19.

OKpYXKHOCTB, IOCTPOEHHASA Ha CTOpoHe AD mapainenorpamma ABCD
KaKk Ha JAuaMeTpe, HNPOXOAUT UYepe3 TOUKY IepecedyeHus AuaroHajei
nmapaJjejorpaMma.

a) Iorxaxure, uto ABCD — powmb.

6) OTa OKPYXHOCTHb HepeceKaeT cTOpoHy AB B Touke M, mpuuém
AM : MB=3:1. Haiigute pmumaroHaas AC, ecJum H3BECTHO, UYTO

AD =22.

IlpepnipuaumaTens KYOUa 3/aHMe U COGUPAETCS OTKPHITh B HEM OTeJb.
B orene moryr ObITH CTAHAAPTHREIE HOMEpPA ILIOIIAALI0 27 KBaApaTHBIX
METPOB M HOMeEpa «JIOKC» IIOIIaAbio 45 kBazpaTHBIX MeTpoB. O6mas
IJIOILAaAb, KOTOPYIO MOXKHO OTBECTH IOJ HOMeEpa, cocraBiser 981
KBaZpaTHBIN MeTp. IIpeanpuHuMAaTENb MOXMKET NOAEJUTH 3Ty ILIOINAAL
Me)XAy HOMEpaMH PasJWYHBLIX THIOB, KaK xoueT. OObIuHBIN HOMep Oy-
get npuHOCHUTE oreiio 2000 pybneii B cyTKH, a HOMep «JIoKc» — 4000
pyOueii B cyrkn. Kakyio HanmGOJABIIYI0O CYMMY JA€HEr CMOMKeT 3apabo-
TaTh B CyTKH HA CBOEM OTeJIe NIPEANPHHAMATEIEL?

HaiinTe Bce 3HAYEHHSA @, IPH KaXXAOM U3 KOTOPHIX ypaBHEHUE
3
27x° +(4a - 2x) +6x* +8a = 4x

He UMeeT KOPHei.

B rypHupe 10 maxmaraM OPHHMMAKOT yYacTHe MAJbYMKHU K JEeBOYKH.
3a nobeny B mMIaXMaTHOH HapTHM HAYUCIAIT 1 04KO, 3a HMYBIO —
0,5 ouka, 3a mpourpsimi — 0 oukos. Ilo npaBuiaM TypHUpa KaXKABIH
YUYaCTHHK HIPaeT ¢ KaXXKAbIM APYTHM XBaKIHL.

a) KakoBo HamboJsbliee KOJMYECTBO OYKOB, KOTOpPOE€ B CyMMe MOIJIH
HabpaTh JEBOYKH, €CJIM B TYPHHUPE MPHHUMAIOT y9aCTHE HATH MAaJbUH-
KOB U TPH JEBOYKH?

6) KakoBa cymMmma HaGpaHHBIX BCEMM YYaCTHHMKAMH OYKOB, €CJIH BCETO
VYIACTHUKOB [eBATH?

B) CKOJBKO AeBOYEK MOIJIO NIPWHHMATH YUaCTHEe B TYPHHpPE, €CIH H3-
BECTHO, 4TOo MX B 9 pa3 MeHbIIe, 4eM MAJbUYMKOB, M YTO MAJILUYHKHI
HabpaJyu B CyMMe DOBHO B YeThIpE pasa 0oJbllle OUKOB, 4eM AeBOUYKu?
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TPEHUPOBO4YHAY PABOTA 25

OtBeToM K 3apaHuam 1-12 aBnseTca Lenoe YUCRo Unm KoOHeyHas ae-
caTM4Haa apobb. 3anuiunTe YNCNo B NOMe OTBETa B TekcTe paboThl, 3aTem
nepeHecute ero B 6naxk oteeTtoB Ne 1 cnpasa OT HOMeEpa COOTBETCTBYIOLLE-
ro 3afjaHns, HauYuHaa C NepBoi KneToukn. Kaxayio undpy, 3Hak «<MUHYC» 1
3anATYI0 NUWUTE B OTAEJILHON KIIETOYKE B COOTBETCTBUM C NPUBELEHHLIMN

B 6naHke obpasuamu. EavHULLI n3amepeHuil incaTtb HE HYXHO.

Yactb 1

1. 1 xmmoBaTT-uac 3AeKTposHepruu crouT 1 py6. 80 kon. 1 HOAOpA cUETUUK
3JIeKTpOsHEeprumM moKaseiBaia: 12 625 xuaoBarT-yacoB, a 1 fgexabpsa —
12 802 xunoBaTrT-uaca. CKOJMBKO pyOJjeil HY/KHO 3aNJAaTHUTh XO3AUHY
KBapTHUPHI 32 2JIEKTPOSHEPTHIO 32 HOAODH?

2. Ha pucynxke wunsobpakés rpaduK CpeJHECYTOYHONH TeMIEpaTyphl B
r. Caparose B nepuojg ¢ 6 mo 12 oxkrabpa 1969 r. Ha ocu abcmucc oT-
KJIAABIBAIOTCA UHCJa, Ha OCH OPAMHAT — TeMIIEpaTypa B rpajgycax
Henscusi. Onpegennre no rpaduky, kakaa Oblia CpegHAS TeMiepaTypa
8 okTaAOpsa. Otreer faiite B rpagycax llenbcus.

Cpennecytounas Temneparypa B CapaToBe

o A ¢ 6 no 12 oxra6ps 1969 r.
T °C
12,0
10,0 —

sol / AN

6,0 74
4,0
2,0
4HCIIa
0,0 >

6okt Tokr 8okt 9okt 10oxkr 11 okt 12 okr
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8.

HaiinuTe mwIomanb KBajpara C
ABCD. Pasmep KaXIOH KJIETKH 1 cu
1 cm x 1 cm. OTBer gaiiTe B KBaj- B
PaATHBIX CAHTHMETpAaX.

A

B ToproBomMm IeHTpe ABa OAMHAKOBHIX aBTOMATAa HpPOAAIOT 4dail. Beposar-
HOCTH TOI0, 4TO K KOHIY JAHS B aBTOMATe 3aKOHYMUTCS 4aii, papHa 0,4.
BepoaTHOCTE TOrO, YTO Yall 3aKOHYHTCA B oOOMX aBTOMAaTax, paBHa
0,2. HaiizuTe BepOATHOCTbL TOrO, YTO K KOHIY JHA 4aii ocTaHeTCA B
0o00MX aBTOMATAX.

Pemure ypasaerue 3 ° = 27.

OnuH oCTpBIH YroJl NTPAMOYIOJBHOTO
TpeyrojisHuKa Ha 30° Gosbiie Apyro-
ro. Haitgure 60oabIInii OCTPHIN YIOJI.

A B

Ha pucynke nsobpakén rpadux dysxoum y = f(x). Halizure cpenm To-
4eK X,,X,, X, X,, X; U X, T€ TOYKH, B KOTOPBHIX NPOU3BOJHAA (PYHKIIUH
f(x) OTpHLIaTeIbHA. B OTBET 3amMIIATE KOJHYECTBO HANJEHHBIX TOYEK.

vl v = (x)

/\ Xy X3 x4 X5

X 1 |

Bo ckonpko pa3 yBeaumuynTcss 06BEM KyOa, ecoun Bce ero pébpa yBenu-
YUTH B CeMBb pas?

'\'--—-——
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10.

11.

12,

Yactb 2

Haiigure sHaueHue BohIpaskeHus log, 7-log, 4.

YecrauwoBka A1si AeMOHCTpPAMU aguabaTHYECKOTrO CIKATHH HOPEJCTABAA-
eT coboif COCYA C HOpIIHEM, PEe3KO COKMMaromuM ras. Ilpn atoMm o00BEM
U NaBJieHVWe CBA3aHbI cooTHomenwem p,V,"=p, V"', rme p, u p, —

JaBjieHUe rasa (B arMocdepax) B HAYaNIbHOM M KOHEYHOM COCTOSHUAX,
V, 1 V, — o6néM rasa (B JUTpax) B HaYaJbHOM M KOHEYHOM COCTOSA-

Huax. NaravyanpHo 066€M rasa paseH 313,6 i, a zaBneHue rasa paBHO
oxHol armoctdepe. Jlo Kaxoro o6béMa HYKHO C¥KaTh ras, 4ToObl AaB-
nenue B cocyae crano 128 armocdep? Otser AaiiTe B JIUTpPaX.

Bpioku popoxe pybamiky Ha 30% u memenje numxaka Ha 22%. Ha
CKOJILKO IIPOILIEHTOB pybaliKa JeliieBje mumKraxa?

Haiiagute Haubosbliiee 3HaYeHne QyHKIIUHA
y=x>-18x" +81x + 73

Ha orpeske [0; 7].

He 3abyabTe nepeHecTy Bce oTBETh! B Onavk otsetos Ne 1.

6nank otsetos Ne 2. 3anuwwmTe cHauyana HOMEP BLINOAHAEMOro 3a4aHus
(13, 14 u 7. 4.), a 3aTtem nonHoe ob6ocHoBaHHOE pelueHne u oteeT. OTBETHI
3anucbiBanTe YETKO U pa3zbopyunBo.

Ina 3anucu pelleHwin n oTBETOB Ha 3agaHua 13-19 ucnonb3yiite

13.

14.

a) Pemrute ypaBHenue 5 cos® x — 12 cos x + 4 = 0.
6) HaiiguTe Bce KOpPHH 3TOr0 ypPaBHEHHdA, NPUHAJJEXKAIINE OTPEe3KY

=]

B mpasuisbHO# mecTunyroanHoil nupamuge SABCDEF c¢ BepmuHO#t S
60KOBOE PEOPO BABOE GOJbIIle CTOPOHBI OCHOBAHHUS.

a) JIoxkaskuTe, 4TO ILJIOCKOCTH, IPOXOAALIlasi Yepes cepeAnHEl pédep SA
u SD u Bepmimny C, neaut amnopemy rpanu ASB B orHomeHum 1 : 2,
CYNTAA OT BEPIINUHELI S.

6) Haiiagute oTHOIIleHWEe, B KOTOPOM ILJIOCKOCTH, IPOXOAAINAS depes
cepenunbl pébep SA u SD u Bepumnny C, aenur pebpo SF, cuuras OT
BEpIIUHEL S.
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15 [ |
16 [ ]
17 [ 1
18
19 | ] 1

16.

17.

18.

19.

Pemure HepaBeHcTBo 472 -71-2%47<0.

OTpesok, coepunsomuil cepeauusl M u N ocuosanuit BC u AD coort-
BeTcTBeHHO Tpanenun ABCD, pasbuBaeT e€ Ha JABe Tpallelily, B Kax-
VIO U3 KOTOPBIX MOXKHO BIIHCATh OKPYIKHOCTD.

a) [oxayxure, uro Tpanenusa ABCD pasaobenpeHHAaA.

6) U3BecTHO, YTO pajuyc 3THX OKPYKHOCTell paBeH 3, a MeHbIiliee OC-
HoBaHue BC ucxoauHoii Tpanenuu paBHo 8. Haiinnre paaguyc OKpy»KHO-
cTH, Kacamiedica GOKOBOil cTopoHs! AB, ocHoBanua AN Tpanenuu
ABMN v BOuCaHHOI B Heé OKPYIKHOCTH.

15-ro gHBapaA IUIAHMPYETCH B3ATH KPeAWT B Ganke Ha 24 mecsana. Yc-
JIOBHsI €ro BO3BpaTa TAKOBBI:

— 1-ro yucaa KaXA0ro Mecsna LOJr Bo3pactaet Ha 1% no cpaBHeHHIO
C KOHIIOM IIPEeABIAYINEero MecAarna;

— ¢o0 2-ro mo 14-e umca0 KayKAoro mecana HeoOX0AUMO BHIIJIATHUTH
YacTh JOJITA;

— 15-ro upcaa KakaAOro Mecsiita JOJIT JOJIKeH ObITh Ha OJHY #U TY Ke
BeJMUYMHY MEHBIIE J0JTra Ha 15-e YNCj0 IpesbIyIIero Mecana.
WsBectHO, 4TO 3a IepBble 12 MecAlleB HYKHO BBIILJIATUTL OaHKY
177,75 Toic. pybineii. Kakyio cyMMy [JIAHUDPYETCS B3ATH B KPeZUT?

Haﬁ,zm’re BCe HNOJOMKUTEJBbHbIC 3HAYEHUA a4, IIPH KaXJIOM K3 KOTODBIX
MHOMECTBO pelﬂeHI/If;I HepaBeHCTBa

a+x*+2log,(a® —4a +5)

1<
30V17x' +5x% +a +1+log?(a® — 4a +5)

COCTOHUT M3 OAHOH TOUYKHY, HAUAUTE ITO peIHeHHe,

IIpo Tpu pasnUYHBLIX HATYPANbHBIX YKCJAA U3BECTHO, YTO OHU SABJISAIOT-
¢ AJUHAME CTOPOH HEKOTOPOro TYHOYIoJILHOIO TPeYyroJIbHUKA.
a) Morjio nu oTHoHleHMe OOJBLIEr0O M3 3THUX 4YHcCeJ K MEHbIIEeMy U3

13

HUX GBITH paBHO — ?
7

6) Moryio ju OTHOIIeHUEe OOJbIIEro M3 JTHX YHCEeJ K MEHbIIEeMYy U3
8

HUX OBITh PABHO 7 ?

B) Kakoe nHamMeHbIllee 3HAUYEHHe MOJKET MIPUHKMATL OTHOLUEHUE
OoJIbIIEr0 U3 3TUX 4YHUCEJ K MeHbHIeMy HM3 HHX, €CJI¥ M3BECTHO, HUTO
cpejHee MO BeJHUYNHE U3 3THUX YHCEJ paBHO 257
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p E,ElVIHbIVI rocygapcTseHHbLIA aKk3amMmeH

RN @/taul‘;mﬁemﬂf No ” ”m

Loa
Hasaatiue npepmer

300 DD DDDDDDDDD

10/16308aMb MOJSb|

ZEEE Fif’ C'F

C npasuriami IX3aMeHa O3HaKOMSISH # COIMaceH
r OOD

8MECIMHO C 08YMSs Opyaumu bnarnxkamu u3 0aHHO20 nakema

3anonuaTs |

Nlﬂllajlﬂlé.llﬁitxﬂ;il

o6pa3uam:

PesyrbTaTh! BeINOnHEHS SaQaHiii C OTBeTOM B KPaTKoM dapve

=00000000000000000EE00000000000000000
=00000000000000000E=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000==00000000000000000
=200000000000000000==00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000=00020000000000000
=00000000000000000=00000000000000000
=)0000000000000000=00000000000000000

=00000000000000000=00000000000000000

=00000000000000000E
=00000000000000000
~s()0000000000000000
=00000000000000000

()0000000000000000
QDDCDDDEDDODD[DDDD

DDOEDODU]ODDDDDDDD

=00000000000000000
=00000000000000000
=()0000000000000000
E=U00J000J000000000

=00000000000000000
=00000000000000000
e=)000000000000000
E=00000000000000000

= 00000000000000000=00000000000000000

(0-00000000000000000
(0-00000000000000000

U0-00000000000000000
00-00000000000000000

00-00000000000000000 03-00000000000000000
00-00000000000000000N (o-0000000000000000
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B N EaviHbi rocygapcTBeHHbLIN aKk3ameH B

¥ Baans IR

onmtbemof Ne2

Pefwon fipenMETa Hazspative npegmeta Howmep BapuanTa

MepernviLinTe 3HaYer s yrkasaHHbLIX 8oikue nonet va BIAHKA PEMVICTRPALIA
Otseyan Ha 3afaHuA TecTa, NUNTE akKypaTHO 1 pasbopuneo, cobniogan pasmeTky CTpaHuubl.
. L He 3abyabre ykaszats Homep 3apanus, Ha kotopoe Bol oTBevaere.

YCnoBus 3aaHus NepenuchiBaTb HE HYXHO.

1

| BHUMAHIME! |,qam-ibm 61aHK UCNIONBL306aME MONILKO COSMECIMHO ¢ dayma dpyaumMu Griankamu u3 GaHHOZ0 nakema

- Mpu HepocTatke MecTa ans 0TBETa UCNONbL3YMTE 0GOPOTHYIO CTOpOHY Gnatka .
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TPEHUPOBO4YHASY PABOTA 26

OtBeToM K 3apaHuam 1-12 aBnsieTcs uenoe Yncno unu KoHevyHas ae-
csTM4Has apobb. 3anuwnTe YACno B Nosie oTBeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oTeetos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3aflaHusa, HauyuHas C NepBoMn KNeToukn. Kaxayio unmdpy, 3HaK «MUHYC» U
3anaTylo NULLIATE B OTAENbHOW KNIETOYKE B COOTBETCTBUM C NPUBEAEHHBIMU
B 6naHke obpasuamu. EAnHMLBI N3MEPEHUIA NUCaTb HE HYXHO.

Yactb 1

Onna rTabierxka JsiekapcrBa BecHT 20 Mr u comepxkuT 11% axTuBHOrO
BerjecTBa. PeGEéHKYy B Bo3pacTe A0 6 MecsAneB Bpad IIPONUCHIBAET
1,32 Mr akTHBHOTO BeleCTBAa Ha KaXK[AbIil KHJIOrDAMM Beca B CYTKH.
CkonpKO TabJETOK 3TOTO JIEKApCTBA CJIEAYeT AaTh PeOEHKY BeCcOoM 5 Kr
B TEYEHHE CYTOK?

Ha pamarpamme mnokasaHa cpeJHeMecsiUHasg TeMIeparypa Bo3ayxa B
Puo-ge-Haneiipo 3a kaxaeiii mecan 2009 roga. ITo ropusdoHTaNM yKa-
BLIBAIOTCA MeCHIIbI, 10 BEePTHKAJIM — TeMIepaTypa B rpagycax Ilens-
cus. OnpesenuTe Mo AUarpaMMe PasHOCTh MEKAY HAHMOOJbIIEH W HaH-
MeHbIIIeH cpeagHeMecsauHOM Temnepatypoii B 2009 roxy. OTBer fgaiite B
rpapycax Ilenbcus.

32

28

24

20 z ¥ » .- i 1

16

12

AHB (peB Map anp mail MIOH MIOJ aBr' CeH OKT HOA JeK

115




L]

L1

]

— e — —— T — — — — — — — — ——— —— ———— — — — — ———— — — ——— — — — — — —— — — — — — — — — — — — — — — —

30

4.

70

8.

Haiiaure maomans Tpamenmuu ABCD. Pasmep KaKIOH KJETKH

1 cm x 1 cM. OTBeT faiiTe B KBaJDATHBIX CAHTHUMETPAX.

1 cMm
B

C

/

\

A

D

B cpemmem m3 1800 cagoBRIX HACOCOB, NOCTYIHBIIMX B IPOJAXKY,
18 moarexkaior. HaiijuTe BEepOATHOCTH TOr'0, YTO ONUH CJIYYailHO BBI-

GpaHHBIN I KOHTPOJs HACOC He MOATEKAaeT.

HaiiauTte KopeHsb ypasHeHus 269 =5

Haiigure Tarresc yria AOB, usobpaxXEéHHOro Ha KJjeTyaToi Oymare.

B

r—
r——
——

0|

A

Ha pucyske msobpakeH rpapuk dyHKmuu y = f(x). IIpamas, mpoxo-
aAmas yeped Touky (—6; —1), xacaercsa atoro rpacuka B TouKe ¢ abc-

nuccoit 6. Haiigure f'(6).

ya

sy

Bricora koHyca paBHa 30, a aiumEa obpasyiomeit — 34. Haiigure
JAuaMeTp OCHOBAHUA KOHYCA.

116



10.

11.

12.

Yactb 2

N

Haiigure cosa , ecau sino = g Boae (0; 0,5m).

Onsa oupenenenns sPHEeKTUBHONH TEeMIIEPATYPhI 3BE3J]] MCIOJIB3VIOT 3aKOH
Credara—BoapnMana, COrJIacHO KOTOPOMY MOIIHOCTH H3JjaydeHus P (B
BaTTax) HArpeToro Teja NPAMO NPONOPIIMOHAJBHA ILIOIIALHU €ro IOBEpX-
HOCTH U 4eTBEpTOii crenenu temmeparypei: P = 6ST?, rae 0 =5,7-10 °—
NOCTOSTHHASA, IJIOMIAAb IIOBEPXHOCTH S HM3MEpAeTca B KBaJpPaTHLIX MET-
pax, a Temneparypa T — B rpagycax KeixeBwHa. VI3BeCTHO, YTO HEKOTO-

pas 3Be3fa UMeeT IJIOMIAAL IOBEPXHOCTH S = % -10%' M?, a uanyuaemas

€10 MomHOCTL P paBHa 4,104 -10*" Br. Onpepenure TeMmeparypy 3TOi
3Be3znl. [aiiTe orBer B rpagycax KeabBuHa.

IlepBaa Tpyba HamojuseT 6ax o6bémom 600 smTpoB, a BTOpasa TpY-
6a — 0ax o6wmémom 900 autpos. M3BecTHO, YTO OfiHA M3 TPy mpomyc-
KaeT B MHUHYTY Ha 3 J Boabl OoJiblie, 4eMm apyrad. TpyObl Hauanau Ha-
NOJAHATL OaKu oOAHOBpeMeHHO. CKOJBKO JHMTPOB BOABI B MHUHYTY
IponycKaeT BTopad Tpy0a, ecju 60aKky ObIM HANOJHEHHI 32 OKHO U TO
Ke Bpemna?

Haiizute HanMeHbInee 3HauyeHMe yHKHMH Y =5cosx —6x +4 Ha oT-

3n B
-——13 01.
peafce[ 2 :l

He 3abyabTe nepeHecTn Bce OTBETLI B 6n1aHKk oteeTos Ne 1.

6nank otBeTtoB Ne 2. 3anuwmTe CHavana HOMEp BbLINOMAHAEMOro 3a/aHus
(13, 14 u 1. p.), a 3aTem nosHoe ob6ocHOBaHHOE pewleHne u oteeT. OTBEThHI
3anucbiBaiTe 4€TKO U pa3bopuuneo.

Ons 3anucn pewenuir n OTBETOB Ha 3apaHusi 13-19 ucnonb3ynte

13.

14.

15.

a) Pemure ypaBuenue 6 sin’? x + 7T cos x — 7 = 0.

6) Haiigure Bce KOpPHH 3TOr0o ypaBHEHUS, NPUHAJLJIEKAIHE OTPE3KY
[-3m; — ).

B mpaBuibHOI TpeyroapHOi mnpusme ABCA;B;C; cTtopoHa OCHOBaHHSA
AB =83 , a 6GoxoBoe pebpo AA, =5.

a) Haitnure nimny orpeska A K, rie K — cepeguna pebpa BC.

6) Haiiaute Tanrenc yria mexkay miaockocrsimu BCA; u BB,C;.

PemuTe HepaBerncTBo 92 —37-32+80<0.
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16.

17.

18.

19.

B nmapanneaorpaMM BIHCAHA OKPYXXHOCTH.

a) JlokaxuTe, UYTO 3TOT HapajjeorpaMm — poMo.

6) OKpY’KHOCTH, KacalolIasiCsA CTOPOHbI poMmba, AenuT e€ Ha OTPE3KH,
paBabie 3 u 2. HalijuTe miIomanbh YeTHIPEXYTOJbHUKA C BEPIINHAMH B
TOYKAX KACAHHUA OKPY>KHOCTH CO CTOpPOHaMu pomba.

IpepupuanmaTesisb Kyoua 34aHue U cOOUpPAaeTcs OTKPHIThH B HEM OTEJb.
B oresie moryTt ObiTh CTAHZAPTHRIE HOMepa miomiaAnio 21 KBaapaTHBIA
MEeTp M HOMEepa «JIOKC» MIomaanio 49 xpagpaTHeix MerpoB. O0mas
IJIOIaAb, KOTOPYI0O MOKHO OTBECTH IIOA HOMepa, cocrtasaser 1099
KBaJipaTHBIX MeTpoB. llpegupmHMMaTeNb MOXKET MNOAENUTH 3Ty ILIO-
azb MEeXAYy HOMepaM¥ Da3JH4YHbIX THIOB, KaK XoudeT. QOOBIYHBIN HO-
Mep Oyzer npuHocHuTh oTeaio 2000 pylOieil B CYyTKH, A HOMED <«JIIOKC» —
4500 pyobaeit B cyTku. Kakyio HanbOJIBIIYI0O CYMMY AeHer CMOXKET 3a-
paboTaTh B CYTKH HA CBOEM OTeJie MpeAHpPHHUMATEL?

Haiignte Bce 3HAYEeHHA 4, OPH Ka)KJOM K3 KOTOPBIX YpaBHEHHE

2
= (log(,,5 x) uMeeT XOTA OBl OZHO pemie-

Ilogo’5 (xz) - al ~|logys x +2a

HHe, MeHbIIee 2.

WssecTHO, uTO @, b, ¢, 1 d — TONApHO pa3JANYHLIC ABY3HAYHBIE YHCJIA.

arc_T,

b+d 19

a) MosxeT Jin BBIIOJHATHCA PABEHCTBO

6) Mosxxer g Apo6b arce
b+d

a c
OnIThb B 11 pa3 meHbiie, YeM cyMMa > + 3 ?

+c
B) Kakoe HauMeHbIIlee 3HaYEeHHE MOYKET HPHUHHMATH Apo0b 7 ecJid

a>3b y ¢c>6d9

118



TPEHUPOBO4YHAS PABOTA 27

caTuyHaa Apobb. 3anuMwmTe YMCNo B None oTBeTa B TekcTe paboTbl, 3aTem
nepeHecure ero B 6naHk oteeToB Ne 1 cnpaBa oT HOMepa COOTBETCTBYIOLLE-
ro 3a0aHus, HaYMHaA C NepBo KNeTodkn. Kaxayio uudpy, 3HaK «<MUHYC» U
3anATyI0 NULIXTE B OTAENbHOW KNETO4YKE B COOTBETCTBMW C NMPUBEREHHBLIMW
B GnaHke o6pasuamu. EQuHULILI U3BMEPEHUIA MUCATb HE HYXHO.

OTBeTOM K 3agaHmam 1-12 sgsngeTcsa uenoe Yucno v KoHeyHasa ge-

Yactb 1

YcTaHOBKaA JABYX CUETYHMKOB BOAHI (XOJMOAHOM M ropsueii) crour 3700
py6. lo ycTaHOBKH CUETYMKOB AJIeKCAHAP IJATHJ 3a BoAocHab)xeHue
exxemecauao 900 py6. Ilocne yCTaHOBKM CYETUMKOB OKAa3ajoCh, YTO B
cpeiHeM 3a Mecsal OH pacxonayer Boasl Ha 400 py6. mMeHblme.
3a CKOJIbKO MecCAIleB YCTAHOBKA CUETUMKOB OKYOUTCA?

Ha pmarpamme mokasaHa cpefHAs TeMmmeparypa Bo3ayxa B HukHem
Hosropozge 3a xa)xaeiii mecan 1994 roga. Ilo ropusoHTaJM yKas3biBa-
IOTCA MecCHAIbl, II0 BEPTHKAJH — CpefHAs TeMIepaTypa B rpagycax
Ilenscua. OmpegenuTe Mo AuarpaMMe PasHOCTH CPeSHHUX TeMIIEPaTyp
caMoro TEImJIOro M camoro xojgomgHoro mecana B 1994 roay B Husxkuem
Hosropoge. OrBer paiite B rpagycax Ileascus.

TCH
20 .

16 | |

|

12 — Gzl
1
|

;He(_ti-ll_ll;l
1 b2 8] 4]/5 |6 | 78| 9 10113127

-12

_16 |
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3. Hadigure nnomazns napaiiesorpaMma, 1
H300pa)KEHHOr0 Ha KJeTdaTol Oymare
c pasMepoM KJetkm 1 cM x 1 cm
(cM. puc.). OTBer faiiTe B KBagpaTHBIX / k
CaHTHUMeTpax. 1

4. B rpynme typucroB 10 uenosex, B.ToM umcie Typuct A. C IOMOIIbIO
’Kpebus OHM BHIGHPAIOT ABYX 4eJIOBEK, KOTODHIE AOJIKHBI HATH B CEJIO
3a mpoaykramu. Kakosa BepoATHOCTHL TOro, 4TO TypHCTy A. BHIIafeT
1o Xpebuio moiTH B ceyo?

=T 7

5. Haiiaure KopeEb ypaBHEHUA log, (-5—x)=1.

R Tyt

6. OcTprle yrasl OpAMOYroJILHOrO Tpe- C
yroaesHEHUKa paBHH 63° m 27°. Haii-
AUTEe yroix Mexjay OucceKTpHCOil m
MEeJHaHOM, NPOBeAEHHHIMH H3 Bep-
IMUHLI OpAMoro yriaa. Oreer paiite A M D B
B rpajgycax.

7. Ha pucyske m3obpakén rpapux dbysxmum y = f(x). Haitnure mau-
MeHbIIee 3Ha4eHue Gpysxknum f(x) Ha orpeske [1; 9].

77
gy |

|
HH A

. \

3|; = f(x)
|

8. B npaBuiabHOH TpeyronbHOM mHMpamuzge
SABC rTouka P — cepeauna pebpa AB, S —
BepmuHa. M3BecTHO, uTOo SP = 4, a niomans
GokoBoii moBepxHOCTH paBHa 24. Haiigure
Jnuey oTrpeska BC.

P
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10.

11.

12,

Yacts 2
Haiignte sHadenne Beipaykenua —50tg27°-tg117°.

K wucrouuxky ¢ IAC & =155B u BHYTPEHHHM COIPOTHBICHUEM

r=0,5 OM XOTAT NOAKJIIOYUTH HArPY3Ky ¢ compoTupjieEneM R Om.
Hanpsioxenme Ha 9Toi HArpyskKe, BbIpaKaeMoe B BOJIBTaX, HAAETCH
éR
R+r
J’KeHHe Ha Heil Oyzer 150 B? OTBer BBHIpasuTe B OMax.

dopmynoit U = . IIpn KaKoM COIPOTHBJIEHUM Harpy3KH HaIIpfA-

M3 Touku A B TOuKy B ofHOBpeMeHHO BhlexaJil JBa aBTOMOOMJIHCTA.
IlepBHiii mpoexasl ¢ HOCTOSHHOM CKOPOCTBIO BeCh IyTh. BTOpoii mpo-
€XaJI OepBYIO HOJIOBHHY NYTH CO CKOPOCTHIO, MEHbIIeil CKOPOCTH Iep-
BOro Ha 7 KM/4, a BTOPYIO IOJIOBHHY HOYTH — CO CKOPOCTBIO 72 KM/,
B pe3yJabTaTe 4ero Opubeii B B ofHOBpEeMEHHO ¢ IEepPBBIM aBTOMOOHIIH-
crom. HailifuTe CKOpOCTH IEPBOr0O aBTOMOOHJINCTA, €CJI A3BECTHO, YTO
ona 6onsine 30 xm/4. OTBeT gaiiTe B KM/4.

B kakoii TouKe X9 QYHKIUA Yy = V3 —3x — 2x? npunuMaeT HaAHGOIb-
mee 3HaYeHNe?

He 3abyapbTe nepeHecTn Bce oTBETHI B 6naHk oteeToB Ne 1. ]

6naHk otBeTOoB Ne 2. 3anuwmTte CHavana HOMEP BLINOSHAEMOro 3aAaHus
(13, 14 n 1. a.), a 3atem nonHoe ob6ocHOBaHHOE pelueHue n oTeeT. OTBeThI
3anucbiBanTe 4€TKO u pa3zbopumneo.

Ina 3anucu peweHnin n OTBETOB Ha 3agaHust 13-19 ucnonbayinte

13.

14.

15.

sin2x
a) Pemnute ypaBHeaine ————————— =1,

[*%)
cos| x + —
2

6) Haiinute BCce KOpDHM 3TOr0 ypaBHeHHs INPUHAJAJEKallue OTPe3Ky
5

— 4m; _2n
2

I[aH KY6 ABCDAlBICIDl.
a) Jloxaxxure, uto npamaa B, D meplneHANKYJIApHaA IIocKocTH A;BC;.
6) Haiigute yroa mexay miaockoctavu AB,C, nu A;B,C.

Pemnute nHepaBsernctso log, .(x +2)-log,.,(83-x)<0.
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Otpesok, coegunsAwmuii cepeauuanl M u N ocHoBanuii BC u AD coor-
BeTcTBEeHHO Tpanenuu ABCD, pasbuBaer e€ Ha [Be TpaleluH,
B KaXKAYIO U3 KOTOPBIX MOYKHO BIHMCATh OKPYXXHOCTbD.

a) llokakure, uto Tpanenus ABCD pasHobegpenHasn.

6) YizBecTHO, 4TO pajguycC 3THUX OKPY:KHOCTeii paBeH 3, a MeHbiIee OC-
"HoBaHmne BC wmcxogHoii Tpamenuu pasHo 10. Halixmre pagmyc oxpyx-
HOCTH, Kacamwlieiica 60KoBoil cTOpOoHEI AB, ocHOoBanus AN Tpanenuu
ABMN 1 BOMCAHHONI B HE€ OKPYIKHOCTH.

15-ro sHBaps niaHMpyeTcs B3ATh KpeAuT B Ganke Ha 15 mecanes. Yec-
JIOBHSI €r0 BO3BpaTa TaKOBBI:

— 1-ro unecna KaXKROro MecdAlla JOJT Bo3pacTtaeT Ha 1% no cpaBHEHHIO
C KOHIIOM TIPEABIAYILEro Mecsia;

— €0 2-ro mo l4-e 4YHMCJIO KaXKAOr0 MecAlla HEeOGXOAMMO BHIILIATHTD
YacTh AOJITa;

— 15-ro yncna KaxKAOro Mecdra JOJIT JOJKEH OLITh HA OJHY U TY ¥Ke
BeJIWYNHY MeHbHIEe JoJjra Ha 15-e uyucyo nmpeAblAyiero Mecsaia.
HUsBecTHO, BOochbMasi BHINJIaTa cocrasmya 108 teic. py6Gaeit. Kaxyio
CYyMMY HYKHO BEPHYTb OAHKY B T€UEHHE BCEro CpOKa KpeJAuTOBAHNA?

Haiizure Bce NONOKHUTENbHBIE 3HAUCHUA @, IPH Ka’KAOM M3 KOTOPBIX
(x-2a+3)7 +(y-a) =2,25;

cucreMa aBHEHH
yp x+38)’+W-a)¥ =a*+2a+1

nMeer €AHNHCT-

BE€HHOC pelieHue.

Kpacuwiti kapargaum crout 18 pyGieii, cunnii — 14 pyb6aeit. Hyxso
KYIOUTh KapaHZalu, uMes Bcero 499 pyoOneil m cobaopast HONOJIHH-
TeJILHOE YCJIOBHE: YWCAO CHMHUX KapaHAamreil He JOKHO OTANYATHCSH
OT umCJia KPacHBbIX Kapaujxaiueir 60jbine yeM Ha INeCTbh.

a) Moskuo nau Kynuts 30 xapanpgameii?

6) MosxkHo au Kynuth 33 Kapangama?

B) Kaxoe HambojbIiee 4MC/I0 KapaHAamieil MOMKHO KYIUATH?
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TPEHUPOBO4YHAA PABOTA 28

OtBeTOM K 3apaHuaM 1-12 aABAsIeTCa LEN0e YNCHIO N KOHEeYHaa ae-
caTuyHas apobb. 3anuLnTe YMCAO B NOse OTBETa B TeKCTe paboThl, 3aTeM
nepeHecute ero 8 6naHk oteeToB Ne 1 cnpaea 0T Homepa COOTBETCTBYIOLLE-
ro 3apaHug, Ha4YMHaa ¢ NEPBO KNeTo4ku. Kaxayio umdpy, 3HaK <MUHYC» U
3anaTyio NULLINTE B OTAENLHON KNEeToYKe B COOTBETCTBUM C NPUBEAEHHLIMA

8 6naHke o6pasuamu. EguHnLbl u3MepeHnin ncaTb He HYXHO.

1. TIloesx Mockea—MkeBcKk otmpaBisderca B 17:41, a npubsiBaetr B 10:41
Ha CJeAyIIIHM AeHb (BpeMs MOCKOBCKoe). CKOJBKO 4acoB IOes3f] Ha-

XOAUTCA B IIyTU?

2, Ha pucynxe wusoGparked rpaduK CcpeJHECYTOYHOM TeMIepaTypbl B

r. CapatoBe B nmepuoj ¢ 6 no 12 oxkradpa 1969 r. Ha ocu abemucc ot-
Ha OCH OpAMHAT — TeMOepaTypa B rpagycax
Henbcus. Onpepesinre no rpadukry, Kakasg ObLIa CPEJHAA TeMOEpPaTy-

KJaAbIBAIOTCA YHCJAa,

Yactb 1

pa 8 okTabpa. Oreer gaiite B rpagycax lleancus.

Cpensecyrounas Temneparypa B Capatose

T °CA ¢ 6 no 12 oxtabps 1969 r.
12,0
10,0

8.0 / N\

’ /

6,0 \//

4,0

2,0

6 oKT 7 oKT 8 okt 9 okt 10 okt 11 okt 12 okt
3. B tpeyroapbauke ABC DE — cpeauas Jn- C

Hua. Ilnomanes tTpeyrosnuauxka CDE paBHa

24. Haligure niomass TpeyrojabEuka ABC.

123

[—




4. B xaxpaoil naroii GaHke Kode COrIacHO YCIOBHAM aKIMU €CTh NPH3.
IIpuser pacmpepeneHnl 1o Gamkam cayuaiino. Iajgsd moxymaerT GaHKy
Kode B Hazgexae BHIUrpaTh npus. HaiiauTe BeposATHOCTL TOIO, 4To I'a-
JIA He HaWAéT mpu3 B cBoell GaHKe.

5 Haiinure KOpeHb ypaBHEHUS s _1
' pexs yb Vix—49 7'

6. B DpaAMOYroJbHOM TpeyroJbHHKE BEICOTA, NIPOBEeJeHHAdA K THIIOTe-
Hy3e, JeJUT HOPSAMO# yroj Ha ABa yrJja, OJUH M3 KOTOPBIX paBeH
56°. Halizute MeHbINHH yrojJ AAaHHOrO TpeyrojabHuka. OTBer fgaiite
B rpajaycax.

7. Ha pucynke m3ob6pakén rpadux GYHKOIHH Y = f'(x) — OPOH3BOAHOMN

dbysxnun f(x), onpenenéHHoil Ha HHTepBaie (- 3; 8). Haiigure Tou-

Ky MUEEMYMa Gysxnmn f(x).

YA Lo
1 y="r(x)

A\

P
[y
\‘

Ry

~ v

8. Bricota KoHyca paBHa 30, a AmameTp ocHoBauHMA paBeH 32. Haiiamre
0o0pasyIomyo KoHyca.

YacTtb 2

4sin17°cos17°
cos56° '

9. Haiigure 3HaYeHNe BHIPAIKCHUA
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10. Jna oxHOrOo ™3 NOpPEANPHUATHI-MOHOIIOJUCTOB  3aBHCHMOCTH
o6béMa cmpoca Ha HPOAYKHHUIO ¢ (€XMHUI, B MeCHI]) OT €€ IeHHI
p (teic. py6.) samaérca dopmyinoii: ¢ = 100 — 10p. Omnpeaenute
ypoBeHb HieHHI p (B ThIC. py0.), mIpH KOTOPOM 3HAYEHHE BBIPYUYKHU
NpejOpUATHAA 3a MecAn, r = ¢ * p cocrasuT 210 Teic. pyo6.

11. 3akas Ha 140 geraseilt nmepsulili pabouuii BpIOAHAET Ha 4 yaca ObI-
cTpee, 4eM BTOpoii. CKOJILKO JeTasieli B Uac AejlaeT BTOPOH paboumii,
ecJii M3BEeCTHO, UTO NEPBEIH 3a yac AejaeT HA 4 geTaau Goabiie?

12. Haiinure HamMeHbIlee 3HaueHMe (QYHKIUM Yy =e>” —6e° +7 Ha oT-

peske [0; 2].

He 3ab6yabTe nepeHecTu Bce OTBETHI B 6naHk oteeToB Ne 1.

Ana 3anucu peweHuih 1 oTBeTOoB Ha 3adaHuns 13-19 ncnonblyiTe
BnaHk otBeToB Ne 2. 3anuwumTe cHa4ana HOMEP BLIMOMHAEMOro 3a4aHus
(13, 14 u 1. a.), a 3aTem nonHoe 06ocHOBaHHOE peweHne u oTeeT. OTBeTbI
3anucbiBanTe YETKO 1 pa3zbopumnso.

3ctg’ x +4ctgx

0.
5cos®x —4cosx

13. Pemurte ypaBHeHHe

14. B mupamuae SABC wussectHn! anunbl pebep AB = AC = SB = SC = 10,
BC = SA = 12. Touka K — cepeauna pebpa BC.
a) HoxakuTte, 4To IIOCKOCTs SAK mepuneHanKyJaspHa miaockoctu ABC.
0) Haiinute paccroaume mMexxay npsambiMmu SA n BC.

15. Pemute HEpPaBEHCTBO loglfc l (x*) +log,(x*) < 8.

16. Ha otrpeske BD Bsara Touka C. Buccextpuca BL paBHOOEZDPEHHOrO
tpeyroasauka ABC ¢ ocuoBanmeM BC sBaserca OGOKOBOH# CTODPOHOM
pasHoOeipeHHOro TpeyrojabHuKa BLD c ocaoBaruem BD.

a) Hoxaxxure, 4ytro TpeyroabHnk DCL paBHOOeApEHHDIH.

6) HUsBecTHO, uTO0 cOos ZABC = % . B Kakom orHomeHuu npamas DL

geauTt croporny AB?
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18.

19.

15-ro aEBapa MJIaHWpYeTCA B3ATH KpeAuT B OaHke Ha 24 MecAna. yc-
JIOBHMIAI €T0 BO3BpaTa TaKOBBI:

— 1-ro umciyia KasKAOro MecHaIlla AoJr Bo3pacraeT Ha 1% 1o cpaBHEHHIO
C KOHHOM IIPEABLIAYINEro MecsIa;

— €0 2-r0 mo 14-e YMCIO Ka)KAOro Mecdna HeOOXOAUMO BBIILJIATATH
YacTh JOJra;

— 15-ro umecya KaXKAOro Mecsa JOJT JOJKeH ObITh HAa OJHY M Ty 2Ke
BeJIUYHHY MeHbIle 0Jira Ha 15-e YMcJI0 mpeALIAYIIero Mecana.
WNsBecTHO, 4TO B TeUeHHE BTOPOTO r'ofia KPeAUTOBAHUS HYYKHO BEPHYTh
6aHKy 958,5 ThIC. pyoOae#. Kakyio CyMMY HYKHO BBINLJIATHUTH OaHKY 3a
nepsrie 12 mecsamnep?

Haiignre Bce 3HaUYeHHUA @, IPH KaKJIOM M3 KOTOPLIX YpaBHEeHUE
3
27x° +(a - 2x)" +9x* + 3a = 6x
He UMeeT KODHei.
Ilycts ¢ — HamMeHbIee 001nee KpaTtHOe, a d — HaMOOILIINYA OGIMit

JeJUTeNIb HATYPAJbHBIX YHCEJ X W Y, YAOBJETBOPAIOUIUX DPABEHCTBY
Tx =16y —73.
a) Mosxer sim =~ OwITh paBHBIM 2047

6) Mooxer au ObITH paBHBIM 27

R aa

B) HalizuTe HanMeHbIICe 3HAYCHUE %
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TPEHUPOBO4YHASA PABOTA 29

catuyHasa apobb. 3anuiunte YNCNO B NoJie OTBeTa B TeKcTe paboThl, 3aTem
| nepeHecute ero B 6naHk oTBeTOB Ne 1 crnpasa OT HoMepa COOTBETCTBYIOLLE-
| 'O 3aAaHna, Ha4YMHaa C Nepson KneToukn. Kaxayio undpy, 3HaK «<MUHYC» U
3anATYIO NMILUTE B OTAENBHOM KNETOYKE B COOTBETCTBMU C NPUBEAEHHBbIMU
| B 6naHke obpasuamn. EanMHULLI N3MEpeHnii NUcaTh HEe HYXHO.

OtBeTOM K 3agaHuam 1-12 9BnRaeTCa Lenoe Yncno uav KoHewHasa ae-

‘lach 1

Kaxxapiit feHb BO Bpemsi KoHpepeHImu pacxoayercss 120 makeTukos
yaa. Kondepennusa paurcs 3 aua. Yail npojgaérca B maykax Io
50 nakeruroB. Kakoe HanMeHbIliee KOJMUYECTBO MaYeK HYKHO KYyNHTH
Ha Bce JHY KoH(epeHIIHN?

Ha pucyHKe XMPHBIMM TOUYKAMM IIOKAa3aHa IeHA OJIOBA HA MOMEHT
3aKpBITHA OMPIKEBBIX TOProB BO Bce pa6Goume aumM ¢ 14 no 28 urona
2008 roaa.

ITo ropusonTanu ykaspIBalOTCA YHMCJA MeCAIlia, 10 BEPTUKAIH — IeHa
TOHHBI oJioBa B gosutapax CHIA. [lna HarasiAHOCTH JKHPHBIEe TOYKH Ha
pHUCYHKe coefHHEHbI JuHUel. Onpenenure no pUCyHKY, KaKOro 4mucja
1leHa 0JI0OBa Ha MOMEHT 3aKDPHITHS TOProB Obljla HauMeHbIUEH 3a JaH-
HbBIH EePHUOJ. -

24 300
24 100 A
23 900

\
23 700 J

23 500

23 300 \

23 100
22 900

22 700
22 500

14 15 16 17 18 21 22 23 24 25 28
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3. Haiiaure nomanes npamMoyroabEuka ABCD, u300payKéHHOr0 Ha KJIeT-
yaToil 6ymare ¢ pasmepoM KJeTkH 1x1 (cM. puc.).

1 €

D

A

4. Mapuna u J[JuHa 6pocaloT KyOMK MO OAHOMY pasy. Belurpeisaer Ta je-
BOUYKA, Y KOTOpOi#l BeImajzer Ooanmie o4ykoB. IlepBoit KyOuK Opocmia
Mapuna, y Heé Beinasio 3 ouka. Haliagure BeposTHOCTL TOro, uTo JlMHA
BBIMTDAET.

5. Haiigure KopeHb ypaBHeHUus: 5 F = 25,

6. Haiigure BIOHMCAHHBIA YIroJ, OMHPAIOIIHKCA C
Ha JOyry, KoTopas cocTaBJafeT 1/5 OKpyx-
Hoctu. OTBeT maiiTe B rpaaycax. 0

A B

7. Ha pucyske uzobpakeH rpatuk HeKoTopoil pyHKnum y = f(x). IToas-
3yACh PUCYHKOM, BBIYHCJINTE OIpEeAeJeHHbIN WHTErpaa

_j f(x)dx.
-7

y=f(x)

/—7 =5 -1 0 x

8. B npamoyroasaom napasienenumnene ABCDA;B;C;D; u3BeCTHbLL NJIUHBI
pébep: AB = 3, AD = 4, AA, = 32. Halizure miaomaab Ce4eHUs, MPO-
xopsamero uepes sepmunsl C, C; u A.

DI C]

A| BI

Bl T
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10.

11.

12,

Yactb 2

Haiignre 3sEauenne Buipaxkenus logg 126 — loge 3,5.

3aBucuUMOCTh TeMmMmepaTtyphl (B rpagycax Keansmua) oT BpemeHu (B
MUHYTAaX) AJS HarpeBaTeJILHOTO 3JIEMEHTA HEKOTOpOro mpmbopa Obijia
moJIydeHa 9KCIEPHMEHTAJNLHO, H Ha WCCHeAyeMOM HHTEpBaJIe TeMIepa-
Typ 3ajgaércs BeipaxkermeM T(t) = Ty + at + bt?, rae To = 900 K,
a = 31 K/muH, b = —0,2 K/mun®. Ussectro, uro IpHU TeMHoepaTypax
narpeBatessa cBoitie 1550 K npnbop MokeT MCIIOPTHTBCS, HO3TOMY €ro
HYKHO OTKJIO4aTh. Omnpegenure (B MHHYTaX), depe3d KaKoe HamGoOJb-
mee BpeMd Iocje Havasiia paboThl HY’XKHO OTKJIIOYATh MPHGOD.

Hepsoiit cnnaB cogepykut 5% wmenu, BTopoii — 11% wmeam. Macca
BTOpOro cnjiaBa 0oJibllte Macchl mepBoro Ha 4 xr. U3 aTux AByX cmiaa-
BOB IOJIYUMJIU TPeTHH cmjaB, coaepkanimii 10% meau. Haiiaure Mac-
¢y TpeThero cuyara. OTser JaliTe B KMJIOrpaMMaXx.

Haiigure HanMeHbIIee 3HauyeHHe GyHKOuu ¥y = 11tg x — 11x + 16 Ha

T
otpeske | 0; —|.
P [ 4]

He 3abyabTe nepeHecTu Bce oT1BeThl B 6naHk otBeToB Ne 1.

6naHk otBeTOoB Ne 2. Sanmumnte cHavana HoOMep BLINONHAEMOro 3agaHus
(13, 14 n 7. pn.), a 3atem nonHoe o6ocHOBaHHOE peuwieHne 1 oteeT. OTBETHI
3anucbiBanTe 4ETKO U pa3bopumso.

Ana 3anucn pewenuit n oTBeTOB Ha 3apaHums 13-19 mcnonbaynte

13.

14.

15.

a) Pemmure ypaBuenue 6 sin® x — 5 sin x — 4 = 0.
6) HaliinTe Bce KODHHM 2TOr0 ypPaBHEHHWA, NPUHAAJIECKAIHE OTPE3KY

B npaBusbHO# YeTHIPDEXYroJbHOM mumpammuae SABCD ¢ sepmuHOii S
cTOpoHa ocHOoBaHHMA paBHa 8. Touxa L — cepenuna peOpa SC. Tanrenc

2

g .

a) Ilycre O — meHTp ocHOBaHMA nupaMmuasl. JJoxkaKurte, 4YTO OpPAMEIE
BO u LO nepueHAHKYJAAPHEL.

6) Haiigute miomaib DOBEPXHOCTH MHPAMUMIEI.

yraa mexxay npsimeiMmu BL n SA pasen 2

Pemmute HepasencTso 41 —17-2 +4<0.
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17.

18.

19.

Ha orpeske BD Baatra Touka C. Buccexktpuca BL paBHOOEApEeHHOro
Tpeyroasuauka ABC ¢ ocHoBanmem BC saBnsiercsi 60KOBOII CTOpDOHOI
paBHOOeApeHHOTO TpeyrojabHuKa BLD ¢ ocuoBanuem BD.

a) Joxaxure, uTo TpeyrojbHUK DCL paBHOGeApPEeHHBIH.

) 3
6) UsBsecTHo, uro cos LABC = Z B kaxkom otHomienum npsamas DL

AeauTt cTropony AB?

15-ro AHBapa MIAHHPYETCHA B3ATh KpeAuT B 0aHKe Ha 9 Mmecsanes. Yc-
JIOBUSI €r0 BO3BpaTa TAKOBBI:

— 1-ro umcna Ka)KJA0oro MecdAmla JAOJAT Bo3pacTaeT Ha r% mo cpasHe-
HHIO C KOHIIOM OPeAbIAVIIEero MecAla;

— ¢o0 2-ro o 14-e 4MCI0 Ka)XAOr0 Mecsana HeoOXOAMMO BBIILIATUTH
YacThb JOJITa;

— 15-r0 ypcsa KasKIoro Mecdana AOJAT ACJIKeH OLITh Ha OAHY U TY Ke
BeJIMYMHY MEHbHIe J0JIira Ha 15-e 4nucjo npeabiAyILIero Mecsamna.
WsBecTHO, UTO 00IIjasi CYMMAa JeHer, KOTOPYIO HYKHO BHIILIATUTH GaH-
Ky 3a BeChb CPOK KpeAHMTOBaHuA, Ha 15% Ooible, ueM cymMMa, B3siTas
B kpeaut. Haiigure r.

Haiinure Bce 3HaYeHHs d, IPY KAXKAOM U3 KOTOPBIX MOAYJb PAsHOCTH
KOpHeii ypaBHerHus x> — 6x + 12 + a® — 4a = 0 npuarMaer HauGoOJIL-
ulee 3HAYCHUE.

Ha pocke Oblio Hanmucano 20 HaTypaJbHBIX unces (Heo0A3aTeIHHO
pasJINYHBIX), KaKJoe U3 KOTOpPHIX He mpeBocxoauT 40. Bmecto Heko-
TOPBIX N3 uYucea (BO3SMOYKHO, OJHOI'0) Ha JIOCKe HAMUCAJH YHCIA,
MeHbHOINEe NMEPBOHAYANBHBIX Ha eZuBHIly. Umncia, KOTOphIE MOCJIe 3TOTO
OKasanuch paBHBIME 0, ¢ JOCKHM CTEpDJIIH.

a) Morio nu OKasaThCsA TaK, YTO cpeAHee apudpMeTHYecKoe YHCeaA Ha
JOCKe YBeJIHUYUJIOCH?

6) Cpennee apudmMeTnyecKoe HePBOHAYAJILHO HAIIMCAHHBIX YHUCEJ paB-
Hagock 27. Morjio au cpeiHee apupMeTHUECKOe OCTABIIXXCS HA JAOCKE
9uCces OKa3aThCA PAaBHBIM 347

B) CpenHee apupmMeTndUecKoe IIEPBOHAYANHHO HAIIMCAHHBIX YMCEJ paB-
ganock 27. Haiinure nambGoJibliice BO3MOKHOE 3HAUEHUE CPEIHETO
apudMETHYECKOro 4nceli, KOTOPhie OCTAJINCHL Ha JOCKe.

130



TPEHUPOBO4YHASA PABOTA 30

OTtBeTOM K 3agaHuam 1-12 aBnaeTcs uenoe Yucno unv KoHeyHas ge-
caTuyHasi Apobb. 3anuwmnTe Yucno B Nnone oTeeTa B TekcTe paboThbl, 3aTeM
nepeHecuTe ero B 6naHk oteeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3aflaHus, Ha4YMHaa C nNepBon KNeTovku. Kaxayio umdpy, 3HaK «MUHYC» U
3anATyIO NULIUTE B OTAENbHOW KNEeToYKe B COOTBETCTBUM C NPUBEAEHHBIMU

B 6naHke obpa3uamun. EauHUUB N3MEPEHUIA NUCATL HE HYXKHO.

Yactb 1

1. Ilasen MBaHOBHMY KyOHWJI aMEPHUKAHCKHHE aBTOMOOHJL, COHAOMETD KO-
TOpPOI'0 MOKAa3bIBaeT CKOPOCTE B MHJAX B Hac. AMEDI‘IK&HCR&H MMHJIA
pasHa 1609 m. KakoBa ckopocTh aBTOMOOMJIA B KHJIOMETpax B dac,
ecad cnupoMeTp nokaseiBaerT 39 muup B 4ac? OrTBer OKpyriure A0
IeJIOT0 YHCJA.

2. Ha pucyHKe »XMpHBIMH TOYKAMH IIOKasaHa IeHa cepebpa, ycTaHOB-
nenHas Ilearpobarkom P® Bo Bce paboume guu B oKTsA6pe 2008 roza.
Ilo TOPH30HTAJH YKa3bIBAIOTCA YHCJIA MecCdAlla, II0 BEPTHKaJIH — IeHa
cepebpa B pybusax 3a rpamm. Ina HaraAgHOCTH KHPHBIE TOYKHM HA DH-
CYHKe coequHeHbl JuHueil. OmpelenuTe IO DPHCYHKY, - KAKOrO 4YHCIA
meHa cepebpa Oblla HAMMEHBINEH 3a YKa3aHHBIM IIePUOJ.

11,0

(=
10,5 N
10,0

9,5
9,0 \,/'\
8,5
8,0

7,5
’ 1
1 2 3 4 7 8 9 10111415 16 17 1821 22 23 24 25 28 29 30 31

I[Lnomaas mapajiesiorpaMMa paBHa 14.
Haiinure miomane 4YeTHIPEXYTOJBHUKA,
BEPIIMHAMHM KOTOPOTO SABJAIOTCA Cepefu-
HbI CTOPOH JAaHHOrO mnapaJujiejiorpaMmMa.
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B Hekotopom ropoze u3 2000 moaBuMBHIMXCA HA CBET MJIAJI€HIIEB
990 meBouex. HalifjuTe 4acTOTy POMKIASHHUSI MAJLYUKOB B 3TOM TIOpO-
Ie. PeaynsTaT OKpyrauTe A0 TLICAYHEIX.

Haiinure KopeHb ypaBHeHnsa V14 +5x = 7.

B tpeyroabauxe ABC AC = BC, yroa C L
pasex 120°, AB = J3. Haiigure AC. /‘/\\
A B

Ha pucyske usobpaskenn! rpadpuk ¢yuHruuu y = f(x) — npousBogHOM
byarnoun f(x), ¥ ceMb TOYEK Ha OCH abCHMCC: Xy, X3, X3, ..., X7
B croasKux u3 3TUX TOoueK byuarums f(x) sospacraer?

yA

b e -

he =
8
[
8
w
- - —

Y e = ¢

- = = — — — — — -

Yactb 2

o . 7
Haiinure sina, ecau coso = 4 Bec (m 2m).
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10. Ha pucysxe wmsobpa)keHa cxXeMa BaHTOBOTO MOCTa. BepTuKajibHLIE
NUJ0HLL CBA3aHbI MpoBHcaioeiil mensio. Tpockl, KOTOPHIE CBHCAIOT C
Henu u MOAJNEePXHBAOT IOJOTHO MOCTa, HAa3BIBAIOTCA BaHTaAMM.
Beegém cucreMy KoopauHaT: ock Oy HapaBUM BEPTHKAJNLHO BAOJb
OJHOTO W3 MHJOHOB, a ock OXx HampaBuM BAOJH IIOJIOTHA MOCTa, Kak
MOKa3aHO Ha pHCYHKe. B »Toif cucTeMe KOODAMHAT JWHUH, @O0
KOTOpPO# IIpPOBHCAeT lLiellb MOCTAa, UMEEeT ypaBHEeHHe Yy = 0,0013x% -
- 0,35x + 27, rme x u y usmepawTca B Merpax. Haiiaure aiauny
BaHTHI, pacmojoxkeHHoli B 30 merpax oT mnunoHa. Orser paliTe B
MeTpax.

y(m) 4

HoIru:

// HOLMII

T~ TIOJIOTHO 7/;(1“:)
2 W N\
11. MoropHad J0AKa NPOILIa IPOTHUB TeuyeHus 24 KM M BepHyJach obpat-

HO, 3aTpaTuB Ha 00paTHHIM myTh Ha 20 MMH MeHbIIe, YeM NPU ABHIKE-

HUN NOpOTUB TedeHusa. HalifuTe CKOpPOCTh (B KM/4) JIOAKHM B HEIOA-
BHJKHOI BOJe, €CJIM CKOPOCTh TeUeHHUA PaBHA 3 KM/4.

12. Haiigure HambGonbmee sHauenwe GyHrmuu f(x)=-x* +3x® +9x-29

Ha orpeske [—1; 4].

He 3a6ynpTe NnepeHecTu BCce oTBETHI B 6a1aHK oTBeToB Ne 1.

Dnsa 3anucu peweHuin u oteeToB Ha 3agaHusa 13-19 ucnoneb3yiTte
HnaHk otsetos Ne 2. 3anuiuute cHayana HOMEP BbLIMONHAEMOro 3agaHus -
(13, 14 u 1. n.), a 3aTem nonHoe 060CHOBaHHOE pelleHne n oTeeT. OTBeTh!
3anucbiBaiiTe 4YETKO U pa3bopunso.

13. a) Pemmute ypaBHeHuE 3 sin®x + 5sin x + 2 = 0.
6) Haiiiure BCce KODHU 3TOT0 ypaBHEHHSs, NPHHAJJIEKAIlllieé OTPE3KY

5]

14. B npaBunnHOM mecTHyrosibHoM nupamuae SABCDEF c sepmiuHO# S

6oxoBoe pEGpo BABOE 0OJILIIIE CTOPOHBI OCHOBaHMSA.

a) JlokaxuTe, 4TO IJIOCKOCTH, POXOAAIIAA Yepes cepeauHbl pébep SA
u SE u Bepmuny C, genur pe6po SB B orHomenuu 1 : 3, cyurasa OT
BepiiuHbl B.

6) Haiigure oTHOIIEHHWe, B KOTOPOM NJIOCKOCTb, MPOXOASAINas depes
cepenuHbl pébep SA u SE u epummny C, geaut pe6bpo SF, cumras oT
BepmIAHK S.
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15.

16.

17.

18.

19.

Pemute HepaBeHcTBO4” —12-2° +322>0.

Ha croponax AC u BC TpeyrosbHUKa ABC BHe TPEYrOJLHHKA IOCTpPOe-
HuI KBaipaThl ACDE u BFKC. Touka M — cepegnHa cTOpoHEI AB.

a) Hoxkaxkure, uro CM = %DK .

0) Haiigute paccTOAHHA OT TOYKHM M [0 1eHTPOB KBaJApaTOB, €CJIH
AC =10, BC = 32 u LACB = 30°.

15-ro AEBapA MJIaHUPYETCS B3ATh KpeAuT B GaHke Ha 24 Mecsama. Yc-
JIOBUSI ero BO3BpaTa TaKOBHI:

— 1-ro umcaa Ka)KAOro MecAna AOJT BospacTaeT HA 2% 0O CpaBHEHHIO
C KOHIIOM IIPEeABIAYIEro Mecsna;

— ¢0 2-r0 no l4-e umcIO KaMJoro Mecsaia HEOOXOAMMO BBIILJIATHTDH
Y4acTh JIOJIra;

— 15-ro yncaa KamAOro Mecsma AOJT NOJMXKeH ObITh HA OJHY U TY Ke
BeJIMUMHY MEHbIIe JoJara Ha 15-e 4ncJo mpeabIAyIero Mecana.
H3secTHO, 4TO B TeueHUe MEPBOTO I'ofia KPeAUTOBAHUA HY)KHO BEPHYTH
6auky 2466 Teic. pyOaeii. Kakyio cyMMy HY»KHO BBLIILIATHTH OaHKY 3a
nocanexaue 12 mecsaues?

HaiiaguTe BCce HeoTpuIaTeJLHEIC 3HAYEHHUS @, IPH KaKJAOM U3 KOTOPBIX
MHOKECTBO PEeIlleHNi HepaBeHCTBA

2a + x* - 4log, ;(4a® —4a +9)

1<
5V18x* + Tx® +2a + 4 + log? ,(4a® — 4a +9)

COCTOMT M3 OJHOH TOYKH, M HAUJHTE 9TO pEIIeHUeE.

B pore nBa B3BOAA, B HEePBOM B3BOJE COJIJAT MEHBIIe, YeM BO BTOPOM,
HO Ooibite, uem 50, a BmecTe coagat Mmenbmre, yem 120. Komauaup
3HaeT, 4YTO POTY MOKHO IIOCTPOHUTHL IO HECKOJHbKO YEeJIOBEK B PAJ TakK,
9YTO0 B KaXKAOM pAXy OyJeT OXWHAKOBOE UHCJO COJJaT, Oojbpinee 7, U
IpH 3TOM HY B KAKOM PSiAy He OyIeT COJJAT U3 ABYX PasHBIX B3BOAOB.
a) CKOJbKO COJIZAT B MEPBOM B3BOJie M CKOJILKO BO BTopoMm? IlpuBenm-
Te XOTA ObI OAMH IPHUMEP.

6) Mo)xHO JH MOCTPOMUTH POTY YKasaHHBIM crocobom no 11 cosgar B
ofHOM pAny?

B) CKOJMBLKO B poTe MOXKeT OBIThH coagaT?
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TPEHUPOBO4YHASA PABOTA 31

OTtBeTOM K 3apaHuam 1-12 aBnseTcs uenoe YMcno UNnM KoHevyHas ne-
caTuyHaa apobb. 3anuwnTe YMCNo B None oTeeta B TeKcTe paboTbl, 3aTem
nepeHecuTe ero B 6naHk oteeToB Ne 1 cnpaBa oT HOMepa COOTBETCTBYIOLLE-
ro 3aaaHus, HaumHasa ¢ NepBoin KnetToukn. Kaxayio undpy, 3Hak «MUHYC» U
3anATYyIO0 NULLUTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C NPUBEAEHHBIMU

B GnaHke obpasuamu. EauHMLBI U3MEepeHnin NucaTb He HYXHO.

Yactb 1

1. Terpaas crour 30 pyobseii. Kakoe Haubosbmee 4HUCJIO TAKUX TeTpa-
neir MokHO Oyaer KynuTh Ha 950 pyOseit mociie mMOHMIKEHUS IEHBI
Ha 25%7?

2. Ha pumarpamme mnoxasaHa cpeJHAs TeMmIeparypa Bosayxa B CaHKT-
ITerepbypre 3a Kaxkawiii Mecan 1999 roga. Ilo ropusoHTanH yKasbelBa-
I0OTCS HOMEpa MecdAIleB, 110 BepTUKAaJIN — CpPeJAHAdA TeMmepaTtypa B rpa-
aycax Ilenscus. OnpegenuTe MO AuarpaMMe pPasHHIY CpPeJHHX TeMIIe-
paTyp caMoro TEIJIOrO M camMoro xojoaHoro mecsua B 1999 romy B
Caukr-Ilerep6ypre. OTBet maiiTe B rpagycax Ileascus.

TCa

20 ' =
16 | | !

12 . e ———

1 9% 3 | 415 |6 |7 |8 |9 110 ._11-__-[12—-] HomcpavmcCHllCB
—4 : ! . ’
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Haitgure maomazes mnapaJuiejiorpaM- 1
Ma, H300paKEHHOr0 HA KJEeT4aToM
Oymare c pasmepoM KJeTkm 1 cM X
x 1 cm (cm. puc.). OrBer paiiTe B
KBaJIDATHBIX CAHTHMETDAaX.

B rpynme TypucToB 5 4uenoBek, B ToM 4ucae TypucT II. C momMomibio
Kpebma OHM BHIOMPAIOT TPEX 4YeJIOBEK, KOTOPhIE€ AOJYHBI HATH B CEJIO
3a npoaykramu. KaxoBa BepoATHOCTH TOro, 4uro Typucrty Il. Belmager
o xpebuio uATH B ceyo?

Hailigure KopeHb ypaBHEeHHsS 25 + 3x = 4.

OcTpele yIMIBI  OPAMOYTOJBHOI'O C
TpeyroJbHEKa paBHEEl 69° m 21°.

Hajiaure yron Mexzay OucceKTpH-

coii M MeguaHOH, NIPOBEAEHHBIMH

M3 BepIIHHEI mpamoro yria. Orser A M D B
JAaiiTe B rpagycax.

Ha pucynke msobpakeHB rpaduk GyHKOUH y = f(x) ¥ KacaTeJbHAsa K
HeMy B TOukKe ¢ abcmuccoii xo. Haliaure 3HadYeHHe IPOHIBOAHOM
dbysrnun f(x) B Touke x.

i
T
\\
/| \
/
f
LY //
\\ /
L1 1 1
l .
X 0] 1 x
|

B npaBMIbHOM TpEYroJbHOH HDHpaMupe
SABC Touka N — cepexuna pebGpa BC,
S — Bepmuna. WUssectHo, uro SN =6, a
mwromans O0OKOBOM MOBEPXHOCTH paBHA T72.
Haiiagute anuHy orpeska AB.
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10.

11.

12,

Yactb 2

Haiiaure 3Hadenue Buipaxkenus —20tg52°-tg142°,

K wucrourmky ¢ 3JIC 6=55 B ¥ BHYTPEeHHHM COIPOTHBIEHHEM

r=0,50OM XOTAT HOAKJIOUYUTH HArPy3Ky ¢ comnporunieHmeMm R Om.

Hamnpsxenme Ha 3Toil Harpyske, BhIpa’kaeMoe B BOJIbTaX, HA€Tcs
. R

dopmysoit U = R5—+r IIpn xaKoM COIpPOTHBJCHUM HATPY3KHM HampH-

skeHHne Ha Heit Oyxer 50 B? OrBeT BhIpasuTe B OMax.

W3 nyukTa A B nyHKT B 0OHOBpEMEHHO BHIEXaJIX JBa aBTOMOOHJINCTA.
IlepBeiit mpoexas ¢ HOCTOAHHON CKOPOCTBIO BeCh NMyTh. BTOpPOil mpo-
exajJl MEePBYI0 MOJOBHHY IIYyTH CO CKOPOCTHIO, MEHBIIEH CKOPOCTH Iiep-
Boro Ha 16 KM/4, a BTOpPYIO IOJOBHHY IYTH — CO CKOpOCTHIO 96 KM/4,
B pesyJibTaTe dero npubnii B B 04HOBpEeMEHHO C MEePBHIM aBTOMOOGHJIM-
croM. Hajifute CKOpPOCTh MEPBOr0 aBTOMOOMJIKMCTA, €CJIH M3BECTHO, YTO
oHa meHbme 60 km/4. OTBeT AaiiTe B KM/4.

Haiiagure manbosbliiee 3HaYeHMe PYHKOHUU Y = x® — 6x%* + 17 na or-
peske [-1; 1]. :

He 3abypnbTe nepeHecTu Bce oTBeThl B 6naHk otBeTos Ne 1.

6navk otBetoB Ne 2. 3anuwwuTte cHauana HOMEP BLINONHAEMOro 3aaaHus
(13, 14 u 1. a.), a 3aTem nonHoe o60cHOBaHHOE pelueHue n oteeT. OTBETHI
3anucbIBaiiTe YETKO U pa3bopumneo.

Ona 3anucu peweHnn n oTeeToB Ha 3apaHus 13-19 ucnonoayinte

13.

14,

15.

16.

a) PemuTte ypaBHeHHe cos2x + 2cos’® x —sin2x = 0.

3n 5=
0) YKaXuTe KOPHH, IPHUHAJEXKANNIe OTPE3KY ?,——2— .

Jdau xy6 ABCDA,B,C,D,.
a) Nokaxxure, uyro miockoctu ABC, n CDA, nepneHANKYJIAPHBI.

6) Haiinure yroa mexay npsamoit AC, u minockoctsio BCC,.

Pemiute HepaBercTBo 2271 —7-2"1 1+5<0.

Touku B; m C; nemxaT Ha CTOpOHax cooTBeTcTBeHHO AC m AB Tpe-

yronbauka ABC, mpuuéMm AB, : BC = AC, : C,B. Tlpamsie BB, u CC,

nepecexaioTcs B Touke O.

a) loxkaxure, uto upamasa AO penur nomosam cropory BC.

6) HaiiguTe oTHOIIEHHE ILIOINAAY YeThIpéxyroabHuNka AB,0OC; K mioma-

au tpeyronsunka ABC, ecin usBecTHO, uto AB, : BC = AC, : C,B=1:2.
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18.

19.

15-ro sHBapa IJIAHUPYETCA B3ATH KpeAuT B OaHKe Ha 15 mecameB. Ye-
JIOBMISI €70 BO3BpAaTa TaKOBBI:

— 1-ro uucia KaxAOTC MECAIa JOJT Bo3pacTaeT Ha 3% II0 CPABHEHHUIO
€ KOHIOM NPEABIAYILEro Mecsana;

— €0 2-r0 mo l4-e umeno Ka)XAOro MecAia HeOOXOAUMO BHIILJIATHTH
YacTh JOJra;

— 15-ro yncaa Ka)kAOro Mecsna AOJI HOJIKEeH ObITh HAa OOHY H TY JKe
BEJMYHHY MEHbIIe JoJAra Ha 15-e unc/io npeAplAymero Mecsa.
W3BecTHO, 4TO BOChMasA BeIILIATa coctaBmiaa 99,2 teic. pyoneii. Kakyio
CYyMMY HYXHO BEPHYTb OAHKY B TEUEHHE BCEI'0 CPOKA KPeANTOBAaHUA?

Hajifure Bce 3HaueHWsA @, HPY KaKAOM H3 KOTOPHIX ypaBHEHHE
4x — |3x — |+ a” = 9|x — 3| umeer aBa KopHA.

MoskHO /M OpHBECTH NIPUMEp NATH PasjAUuYHBIX HATYPaJbHBIX 4HCel,
Ipou3BeicHNEe KOTOPhIX paBHO 672 u

a) NsTh;

0) ueThIpe;

B) TpH

M3 HUX 00pa3yoT reOMEeTPUUYECKYIO IIPOrpeccuio?
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TPEHUPOBO4YHAA PABOTA 32

OtBeToMm K 3apaHuam 1-12 aensieTca uenoe 4Yncno uan KoHeyHas pe-
catuyHasa gpoOb. 3anuwumnTe Yucno B Nosne oTeeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteetos Ne 1 cnpasa oT HoMepa COOTBETCTBYIOLLE-
ro 3a1aHus, Ha4YMHas C NepBON KNEeTo4kn. Kaxayio umdpy, 3Hak «MUHYC» U
3anATyl0 NULIKUTE B OTAENbHOW KNEeTo4Ke B COOTBETCTBUM C NPUBEAEHHBIMU

B 6naHke o6pa3uamun. EauHMLBI 3MEepeHnii NucaTb He HYXHO.

Yactb 1

1. B cmopTHBHOM Jarepe IO HACTOJBHOMY TeHHHCY KaXXJBIH JeHBL JIOMa-
ercsd WM TepAeTcsa 8 TEeHHUCHBIX IMapuKoB. JlarepHas cMeHa HJIUTCH
18 pmeit. Illapuku mpomaioT ynmakoBkamMu mo 10 mryk. Kakoe Hau-
MEHbIIIee KOJHYECTBO YIIAKOBOK IIADHKOB HY’KHO KYIIUTH HA OAHY Jia-
repHYIO CMeHYy?

2. Ha puarpaMMe DOKAa3aHA cpejHeMecsiYHad TeMIlepaTypa BO3AyXa B
IMapuxe 3a Kaxaeiii mecan 2009 roga. ITo ropusoHTaNIM YKa3BIBAIOTCA
MecAIbl, II0 BePTHKaJIM — TeMmmeparypa B rpagycax Llemscusi. Onpe-
JeJIuTe MO AuarpaMme, CKoabkKo Obto mecsanmeB B 2009 ropy, xorma
cpenHeMecsiuHasA Temieparypa Obiia pasHa 10 rpagycam Ilenbcus.

20

16

12

AHB (eB Map amp Maii MIOH HION aBl CeH OKT HOoA [eK
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Haitgure miaomane TpeyroasHuka ABC.

Pasmep kamxpmorn kKigerknm lcm x 1 cm.

OtBer paiiTe B KBaJpaTHHRIX CAHTHUMET-

1 cm

pax.

BepoATHOCTE TOr0, YTO HOBEIH IEPCOHAJILHBIM KOMIIBLIOTED IIPOCIIYIKUT
6onbire ropga, paBsHa 0,98. BepoATHOCTH TOro, YTO OH IIPOCJIYXKHT
6onbmnie aByx Jer, paBHa 0,84. HaiizuTe BepoATHOCTE TOTO, YTO OH

IPOCHYXHUT MEHbIIEe ABYX JIET, HO Ooapime roaa.

Haiizure xopers ypaBHerus log, (x+7)=2.

HailiguTe BOHCAHHBIA yroJ, onHpalomuiicad HA AYry, KOTOpas COCTaB-

aser 2/9 oxkpy:kuaoctu. OTBET JaiiTe B rpajgycax.

Ha pucyHke usoOpakéH rpaduk y=F (x) ONHOM M3 mepBOOOPA3HBIX
HEKOTOpo#t (yHkmuuM f (x), onpesenénHO# Ha wmHTepBane (-8;7).
Ilone3ysick PHCYHKOM, OIpeAe]uTe KOJWYEeCTBO PemleHHH ypaBHEHHA

f(x)=0 ma orpeske [-5;5].

Yh—

N\

\
\
|

\
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10.

11.

12,

B nmuiauHApUYECKOM COCyAe YpPOBEHbL XXHUAKOCTH gocturaer 98 cm. Ha
KaKoil BbicoTe OyZeT HAXOZHUTHLCHA YPOBEHb KHAKOCTH, €CJU €€ Iepe-
JUTHb BO BTOPO# HUJIHHAPHUYECKHN COCYyZ, ANMAMeTp KOTOporo B 7 pa3s
6osnbiie guamMerpa nepBoro? OTBeT BHIPA3HWTE B CAHTUMETPAX.

Yactb 2
Haiigure 16 cos2a, ecomm cosa =0,5.

EMKOCTB BBICOKOBOLTHOrO KOHZeHcaTOpa B TeaeBusope C =4-107° @,
[TapasiiensHO ¢ KOHAEHCATOPOM IOAKJIOUYEH PE3HCTOP C COIPOTHUBJIE-
aueM R =2-10° Om. Bo Bpems paGoThl TejeBM3Opa HaIpaXKeHHe HA
rongeHcatope U, =22 kB. Ilocyse BBIKJIIOUEHHS TeJeBHU30pa HAaNpH-

SKeHUe Ha KOHAeHcaTope yOniBaet mo 3HaueHus U (xB) sa Bpems, om-
U,
pepessieMoe BbipaxeHueM t = oRClog, 70 (¢c), rne a=1,7 — mocro-

aaHaA. OnpefenuTe HANPAKEHWE HA KOHIEHCATOpPE, €CJH IIOCJe
BBIKJIIOUEHUA TejieBu30pa nponuio 27,2 cexkyHasl. OTeBeT gaiite B kB
(KHJI0BOJIBTAX ).

ITepBrIit cniaB cogepokut 5% wmeam, BTopoii — 11% wmemu. Macca
BTOpOrO cruiaBa 6oJibIlle Macchl mepBoro Ha 4 kr. M3 aTux AByX cmia-
BOB IOJIYUYMJAN TPEeTHH CIiaB, coaep:kamuit 10% megu. Haiimure mac-
¢y TpeTnsero cmiaasa. OTBeT faliTe B KMAOrpaMMax.

Haiizure nanboabinee 3HaueHne GyHKIUN y = 27 + 6x — x° .

He 3a6yabte nepeHecTn Bce oTBeTHI B 6n1aHK otBeTos Ne 1.

6naHk oTBeToB Ne 2. 3anuiumute cHayana HOMEp BbLIMONHSAEMOro 3aaaHus
(13, 14 n 1. #.), a 3aTem nonHoe 060CHOBaHHOE peLlueHne u oTeeT. OTBEThI
3anucbiBanTe YETKO 1 pa3bopumBeo.

Ons 3anucn peweHuin n OTBETOB Ha 3aaaHma 13-19 mncnonb3lyitte

13.

4.

a) Pemure ypasmenue 7% 2% + 7521 _ 56,
6) HaiizuTe Bce KOPHH STOr0 ypaBHEHHdA, NMPHHAMJIEIKAIIHE OTPE3KY
[-11].

B npaBunwsHOI mecTHyroiabHoH mnupamupse SABCDEF c¢ sepmuHOil S
60KOBRie PEGpa paBHHI 2, a CTOPOHBI OCHOBaHUA — 1.

a) [TokakuTte, YTO ILJIOCKOCTH, IIPOXOAAINANA Yyepe3 BEpPIINMHY S H cepe-
IuHBI pédep AF n CD, nepneHANKYASPHA ILIOCKOCTA OCHOBAHHUM.

6) Hafignte Kocuryc yria Mmexay npamoit AC u naockoctsio SAF.
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Pemmure Hepasenctso log , . . .. (9-x)20.

IIporusonosoKHble cTOPOHBI AD m BC uetpipéxyroabuuxka ABCD na-
pannesbHEI. Uepe3 BepmuHnsl B i D nposeseHB! HmapajjiejbHbIE IIPS-
Mble, nepeceKaloniue auaronais AC B Toukax M m N COOTBETCTBEHHO.
Oxagzanaocs, uto AM = MN = NC.

a) Hoxaxure, yro ABCD — nmapaJjjiejorpamMmm.

6) Haiiaure oTHOIlieHWe ILIOIAAM YeThIpéxyroabHuka BMDN x mio-
maau napajeaorpamma ABCD.

15-ro ssHBapsA IJIAaHUPYETCS B3ATh KPEeAUT B 0aHKe Ha cymMmy 2,4 MJAH
pybaeii Ha 24 mecsana. YCJAOBHA €ro BO3BPATAa TAKOBHI:

— 1-ro umcia KayKAOro MecAlla JOAT Bo3pacTraeT Ha 2% MO CPaBHEHMIO
C KOHIIOM IIPEABLIAYINEro Mecsla;

— €0 2-r0 1o 14-e umCJIO Ka)KJOro Mecsila HeOOXOAMMO BBIILJIATUTH
YacTh JOJITa;

— 15-ro uncaa KakAOro Mecsma AOJIr JOJIXKEeH OLITh HA OAHY H TY Ke
BeJIMYWHY MeHbIile JoJra Ha 15-e 4ucjio npeAblAyIIero Mecsia.
Kakyio cyMMy HYKHO BBIILIATHUTH 0aHKY 32 mocjaegHne 12 mecsanen?

Hailinute Bce 3HaueHus k, HIpH KaXJOM H3 KOTOPHIX YypaBHeHUE
2(k+1)cost -k
sint + cost

T
= 2 uMeeT XOTA OBl OJHO pelIeHne Ha OTPesKe {E, n].

Bce uneHbl KOHEUHO# MOCIEAOBATEABHOCTH SABJIAIOTCA HATYPAJIbLHBIMH
yucaaMu. Kaxapiii 4jeH 3TOH HOCJeZOBATEJIbHOCTH, HaYWHAA CO BTO-
poro, gub6o B 15 pas OGoasiie, 60 B 15 pas mMeHbIle NpeABLIAYIIETO.
CyMMa Bcex WJIEHOB IOCJIeOBaTEJLHOCTH paBHA 3825.

a) MoskeT a1 IOCJIeIOBATENbHOCTh COCTOSITh U3 ABYX 4JIE€HOB?

6) Mosker JH TOCJIefOBATEJILHOCTh COCTOATh M3 TPEX UJIeHOB?

B) Kakoe nanboJiblllee KOJMYECTBO WIEHOB MOXKeET OBITH B ITOCJIENOBAa-
TeJbHOCTH?
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TPEHUPOBO4YHASA PABOTA 33

OteeToM K 3apaHuaM 1-12 gaBnsgeTca LEeNoe YUCio UNn KOHeYHas ae-
cATMYHas ApoOb. 3anuumTe Yucno B none oTBeTa B TekcTe paboThbl, 3aTem
nepeHecute ero B 6naHk oteetoB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, Ha4MHasa c nepson KneTovku. Kaxayio umdpy, 3Hak «MUHYC» U
3anaTyio NUWIUTE B OTAENbHOW KJIETOYKE B COOTBETCTBUM C NPUBEAEHHBbIMU

8 GnaHke o6pasuamn. EAUMHMLBI MIBMEPEeHUIA NUCaTb HE HYXHO.

Yactb 1

1. Cucrema HaBHramuu, BCTPDOEHHAs B CIIMHKY CAMOJIETHOI'O Kpecja, WH-
(opmMupyer mnaccakmpa O TOM, YTO MNOJET NIPOXOAMT HAa BBICOTE
36 000 ¢pyroB. Bripasure BhIcOTY moJsiéTa B MeTpax. CumTaiiTe, 4TO
1 ¢yT pasen 30,5 cm.

2. Ha agmarpaMme mokKasaHO 4YHCJIO 3ampocos co ciaosom KUHO, caenasn-
HBIX Ha HEKOTOPOM IIOMCKOBOM CaiiTeé BO BC€ MECSIbI C AHBAPS IO CEeH-
t6ps 2010 roga. ITo ropM3oHTaNH YKA3LIBAIOTCA MECSIbI, 110 BEPTH-
KaJid — YHCJIO0 3ampocoB 3a JaHHBIA wMecsan. Onpegenure mo
JuarpaMMme HamOonbIllee MeCAYHOE YHCJI0 3ampocoB co caosom KHMHO
B YKA3aHHBIN MEePHOJ.

5000000

4000000

3000000

2000000

1000000

SHB (¢eB Map anp Maii MIOH MION aBl' CeH
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3. Ilnomazgpr nmapanienorpamma ABCD paeua 3. Touka H — cepeamHa
cropoHsl AD. Hatignte maomans Tpanernnua AHCB.

D c

4, B cpeanem m3 2000 cafoBHIX HacoCOB, TMOCTYOMBHINX B IPOAAXKY,
2 nmoarexaior. HalizuTe BEepOATHOCTH TOr'0, YTO OAMH CJHYy4YaiiHO BEHI-
OpaHHBIHA JJIA KOHTPOJIA HACOC He IOATEeKAaeT.

5. Haitaure Kopens ypasHenus log, (8 —x) =log, 9.

6. B tpeyroasrauxe ABC yroa C paBen 90°, sin A = g Haiigurte cos B.

B

7. Ha pucyske wus300paxkéH rpabuk aubdepeHnupyeMoin ¢yHKIuN
Yy =1(x) u orMeueHBI ceMb TOUEeK Ha OCH abCLMCC: X, X,, X3, X,,

Xy, X5, X;. B CKOJIBKMX M3 9THUX TOYEK IPOU3BOAHAA (PYyHKIUU f(x)

HOJOXKHTEJAbHA?
Ya ! |
A1\ y = ()
A ! i /\
: ! : y
H ) i ” g ]
L T N :
Xy 0fx2 X3 ."X-'4 X5 Ixs X7 x
{
N -
\
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10.

11,

12,

B cocyn, umelomumii ¢opMy KoHyca, Hamwam 25 M
JKHJKOCTH J0 IIOJIOBMHBI BHICOTHI cocyZa (cM. pmc.).
CKOIBKO MHAJIITAJIHATPOB XHUIAKOCTH HYXHO OOJHTE B
COCYJZ, YTOOBI 3aNIOJIHATH €r0 AOBEpPXy?

Yactb 2

Haiigure 4cos2a, ecau sina =-0,5.

Jnsi ogHOrO M3 NPEANPHATHH-MOHOIIOJHCTOB 3ABHCHMOCTE O0O0BEMA
copoca Ha OPOAYKIMIO ¢ (eAWHHMI] B MecsAl) OT e€ meHHl p (Teic. py6.)
sanaérca dopmyinoii: ¢ = 100 — 10p. Onpepennre ypoBeHSL LieHBI P (B
THIC. pPy0.), IPM KOTOPOM 3HAYEHHE BBHIDYYKH NPEANDHUATHSA 3a MECHI]
r = q * p cocraBur 210 THIC. PYO.

Cveman 70%-ii 1 60% -if pacTBOpPBHI KHCJOTHI B 00aBHB 2 KI 4MCTOM
Boabl, moayuniau 50% -# pacreop kuciaorel. Ecam OGe1 BMecTo 2 Kr BO-
ae1 gobaBunu 2 kr 90% -ro pacTBopa TOH ’Ke KHCJOTHI, TO NOJYYHJIHA
661 70%-# pacTBop KmciaoThl. CKonbKO KmiaorpammoB 70% -ro pactso-
Pa HMCHOJB30BAJIM JJISA NOJYYEeHHsA cMecH?

Haitinute HamMeHbmee 3HavyeHne QyHKnum y = 11tg x — 11x + 16 ma

.
oTpe3Ke [0, 4].

He 3abyabTe nepeHecTu Bce oTBeThbl B 6naHk otBeTos Ne 1.

6natk oteeToB Ne 2. 3anuwuTe cHayana HOMEp BLINOJIHAEMOro 3afaHus
(13, 14 u 1. pn.), a 3aTem nonHoe 060CHOBaHHOE pelieHne u oteeT. OTBeTh
3anucbiBaiiTe YETKo 1 pa3bop4ymBo.

Ona 3anucu peweHnin n oTBETOB Ha 3apaHusa 13-19 ucnonbayiite

13.

14.

a) PemuTte ypaBHeHUE (49"““ )mx = plenz.

6) HaiifuTe BCce KODHHM 3TOr0 ypaBHEHHHA, NMPHHAJIEKAINHAE OTPE3KY
(5_7:; 4n].
2

B npaBunrsHOU TpeyronbHO#U nmupamupe SABC ¢ eepmuHOH S, Bce pED-
pa xoropoii paBHH 4, Touka N — cepeguHa pebpa AC, Touxka O —
IEeHTP OCHOBAaHHMA NIUpaMHARI, TOUKa P peaut orpesok SO B oTrHOMIE-
HMHA 3 :1, cunTas OT BEpIIUHBEI MHPAMH/EI.

a) Ilokaxxkure, uro npamMaa NP nepneHaAuKyasipHa npamoi BS.

6) Haiigure paccTogHue oT ToYKku B fo npamoit NP.
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15.

16.

17.

18.

19.

2x? — 8x
PemnTe HepaBeHCTBO —————— < x .

x-T
JlBe OKpYXHOCTH KacalOTCA BHYTPeHHMM o0pasom. Tperesa OKpyx-
HOCTh KacaeTcs MNEPBBIX ABYX W UX JAHUH IEHTPOB.
a) JokaskuTe, YTO NMEpUMETDP TPEYroJbHHKA C BEpPHIMHAMH B I[€H-
Tpax TPEX OKPYKHOCTeidl paBeH AMaMeTPy HamubGoJblIell u3 3THUX OK-
PYXHOCTEMH.
6) Haiinute paamyc TpeTbeil OKPYKHOCTH, €CJIM H3BECTHO, UTO Pajuy-
CHI NIEePBBIX ABYX paBHBI 6 u 2.

31 nmexabpa 2014 roma Anekceii B3an B Gauke 6 902 000 pyGaeii B
kpenut noj 12,5% romoBeix. CXeMa BBIMJAATHI KPeAHUTa CACAVIOMAa —
31 mexabpsa KasKAOTO CJIEAYIOIEro roga 0aHK HAYUC/SET IIPOLEHTHl Ha
OCTABIIYIOCs cyMMy Aoira (TO ecTh yBeamduBaeT jaoJr ua 12,5%), 3a-
TeM AJiekceil mepeBoauT B GaHK x pyOseii. Kakoit gomxkHa GBITE CyM-
Ma X, 4TOOBI AJeKcell BBHIIJIATHJI HOJT YETHIPbMA PABHBIMH ILIATEXA-
mu (TO ecTh 3a YeThIpe roga)?

Haiijute Bce 3HaYeHUS @, IPU KaXKAOM H3 KOTOPBIX JI000€ UHCIO U3
oTpe3ka 2 < x < 3 ABNAETCA pellleHNeM YpPaBHEHUSA

lx—a-2/+|x+a+ 3 =2a+5.

Ilycts ¢ — HawMeHBIOIee o0miee KpaTHoe, a d — HaMbGOJABIIMI OGITMH
fejIuTeN b HATYPAJIbHBEIX YHUCEJA X U Y, YAOBJIETBODSAIOIINX PABEHCTBY
3x=8y—-29.

a) Mosxer an ObiTh paBHBEIM 1707

6) Mo:xer an OBITh PaBHBIM 27

Qe

B) Hajiznre HauMeHbIIIee 3HAUCHTE %
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TPEHUPOBO4YHASY PAGOTA 34

OTBeTOM K 33paHuaM 1-12 aBnaeTcs uenoe 41ucrno UM KoHevyHas ge-

caTyHaa Apobb. 3anuLinMTe YUCNO B NONe OTBETa B TEKCTe paboThbl, 3aTem
nepeHecuTe ero B 6naHk oteeTtoB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-

ro 3afaHus, Ha4nHasa ¢ nepson kKnetoukun. Kaxayio umdpy, 3HaK «MUHYC» U

3aNaTYI0 NULIATE B OTAENBLHOW KJIeTOYKE B COOTBETCTBUM C NpUBELAEHHBIMU
B Gnarke obpa3uamMu. EauHULLI M3MEepeHnin NMcaThb He HYXHO.

Yactb 1
®nakoH mamaoyHa crouT 170 pybGneit. Kakoe mauGonbmee guciao dia-
KOHOB MOHO KynuTh Ha 900 pybGieii Bo BpeMs paclpozaku, Korja
cKHAKa cocTaBiaseT 35% ?
Ha pmarpamMmme mokasaHa cpefHsas TemIeparypa Bosayxa B CaHKT-
ITerepbypre 3a xaxabiii Mecar 1999 roxga. Ilo ropu3oHTa N YKa3bI-
BalOTCA HOMEpa MecsleB, 10 BePTHKAJH — CpPeNHAA TeMoeparypa B
rpanycax Ilenbcusa. Onpexesure mo amarpamMme, CKOJLKO OBLIO Me-
CALlEB ¢ OTpHOATENBHON cpenHeir Temneparypor B CaHKT-
Ilerep6ypre 8 1999 roxy.
T %64

24 . =

! —- |
20 i

I
16—
] |

12 }

7 |8 | 9 |10 | 11 |12 | nomepa mecaues
i
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Haiigure niomazs Tpanemuu, H300parkéH- 1
HOIf Ha KJeTuaToii 6ymMare ¢ pasMepoM KJIeT-
Ku 1 cm x 1 em (cm. puc.). OrBer npaiiTe B D
KBaJIPAaTHBIX CAHTHMETpPAaX. :

B ciayuaiiHOM 3KCIE€pHMEHTe CHMMETPHYHYIO MOHETY OpocaioT TPHIK-
ael. HafiuTe BepOATHOCTH TOrO, 94TO PelIKa BHINAJET BCe TPH pasa.

Haiigure Kopeas ypaBHeHud logs(—2 — x) = 1.

B npAMOyroJsHOM TpeyroJbHHKE yrojl Me- C

KAy BBICOTOHM W MeJHAHOM, MPOBEAEHHBIMH

M3 BEepIIHHBI NOPAMOro yrJja, paBeH 32°.

Haiigure Gosnbinuii u3 'oc'rpmx YTJIOB 3TOTrO

TpeyroabauKa. OTBeT AaiiTe B rpagycax. A M H B

Ha pucynke umsobpakéH rpaduk dyHKnum y = f(x). Hailigure TOuky,
B Koropoii ¢pyHKuHuA f(x) npuHHMaeT HauboJsblmee 3HaUeHHE Ha OT-
peske [—4; 3].

Ui
/
/
y = f(x) /
1 /
AN 1 /1 1,
/ NoO| VT =

B npasunbHOI TpeyroabHOM nmupamuge SABC ¢ ocEoBaHmeM ABC Touka
P — cepenuna pebpa AB, S — BepmmuHa. WsBecTHO, uTo BC =4, a
mnomans 60KoBoil moBepxHOCTH paBHa 24. Haiinure 1ymAy orpeaka SP.

S

P
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10.

1.

12.

Yactb 2

2co0s28°

Hatigure 3HaueHNe BHIPAXKEHUSA .
cos152°

Onsa onpepenenus apHEeKTHBHOM TeMIOIepaTypsl 3BE3J HCIOJBL3YIOT 3a-
koH Credpana—DBosbnMaHa, COrJIaCHO KOTOPOMY MOIIHOCTh M3JIy4YEHHS
Harpetoro tena P, usmepseMmas B BaTTaxX, NPAMO HPOMOPIIHOHAJIBLHA
NJIOImMaAy €ero MNOBEePXHOCTH I YeTBEPTOM CTENIeHH TeMIIepaTyphl:
P = oST*, rae 6 = 5,710 — nocroaunas, mwromans S HU3MepseTca B
KBaJpaTHBIX MeTpax, a Temmeparypa T — B rpagycax Keabnsuna. W3-

BECTHO, 4YTO HEKOTOopas 3Be3fia MMeeT IUIOIamb S = ,—715-1021 M2,
a u3sydaeMas eio MomHocTs P paBHa 1,026-10%7 Br. Onpegenute Tem-

nepatypy 3Toi 3Be3fibi. OTBeT BhIpasuTe B rpaaycax Keansuna.

N3 nmyakrTa A B myHKT B OJHOBpPEeMEHHO BHIEXaJM ABA aBTOMOOHMJIA.
IlepBriit mpoexajy ¢ IOCTOAHHOM CKOPOCTHIO BeCh NMyTh. BTOpOil mpo-
exXaJl IepBYIO MOJIOBHHY IIYTH €O CKOPOCThIO 39 KM/4, a8 BTOPYIO IOJIO-
BHHY IIYTH — CO CKOPOCTHIO, Ha 26 KM/4 OospHieii CKOPOCTH HepPBOTO,
B pesyapTaTe udero nmpubeil B B 0fHOBpeMEHHO C HepPBHIM ABTOMOOH-
aeM. Haligure ckopocThs mepBoro aBromobmiia. Oreet faiite B KM/4.

B kakoii Touke X, QYyHKIMA y = Vx° —8x + 17 npuUHMMaeT HaMMEHb-
niee 3HaYeHue?

He 3abyabTe nepeHecTy BCe oTBETHI B 6naHk otBeToB Ne 1.

|6navk otBeTOB Ne 2. 3anuuuTte cHavyana HOMEP BLINONIHAEMOro 3afaHuA
(13, 14 n 1. A.), a 3aTem nonHoe 060CHOBaHHOE peilueHne u oteeT. OTBEThI
3anucbiBaiTe 48TKO U pasdopuuso.

Ana 3anucu peweHwit U oTBeTOB Ha 3agaHus 13-19 ucnonblynte

13.

14.

2sin® x —sinx _
=0
2cosx —+/3
0) Haiigmte BCe KOpPHHM 3TOr0 ypaBHEHH:A, NPHUHANJIEKAINE OTPE3KY

3,
[2 ,31c].

Haua npaBniabHasi deTwIpéxyroiibHas nupamuga MABCD ¢ ocHoOBaHMEM

a) Pemnnre ypaBHeHue

ABCD, cTOopoHBI OCHOBaHMS KOTOPOI PaBHBI 5\/5 . Touka L — cepemuHa
pebpa MB. Tasrenc yria Mmexay npameimu DM u AL paBeH V2.

a) Ilycte O — DeHTp OcHOBaHMS NuUpaMHuAbl. JloKa)kXuTe, UTO MpSAMBIE
AO 1 LO nepneHJNKYJIAPHEL.
6) Haiigute BRICOTY JaHHOM MHUpPAMUALI.
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15. Pemmwre HepaBeHcTBO log, 1 +1log, (x* +3x - 9) < log, (xz +3x + 1 10).
x x

16. J[IBe oxpy:KHOCTH nepeceKaloTcss B Toukax P u Q. Ilpamasa, mpoxopns-
mas uepe3s TOYKY P, BTOpoii pa3 mepecexKaeT IIEPBYI0O OKPYXXHOCTHb B
TOouKe A, a BTopyio — B Touke D. Ilpsamas, npoxoasniasa 4epes TOUKY
@ napayuiensHo AD, BTOpO#l pa3 mepeceKaeT HEPBYIO OKPYIKHOCTH B
TouKke B, a BTOpyI0 — B TouKe C.

a) [loxa)KkuTe, 94TO YeTHIPEXYTroabHUK ABCD — mapajiiesnorpaMm.
6) Haiigurte oTHoineume BP : PC, ecin paguyC HOEPBOH OKPYIKHOCTH
BABOe OOJIBIIIE paguyca BTOPOId.

17. 15-ro sHEBapa mMIaHUpYeTCS B3ATHh KPeZUT B OaHKe Ha 5 MecsleB. Yc-
JIOBHSA €ro BO3BpaTa TaKOBHI:

— 1-ro umca KaXAOro Mecsana JoJar BospactaeT Ha 1% IO cpaBHEHHIO
¢ KOHIIOM IpeABLIAYINero MecAara;

— ¢o 2-r0 mo 14-e 4HCI0 KaXAOro Mecsna HEOOXOJMMO BHIILIATHTH
YacTh JOJITa; '

— 15-ro 4mcya KaKAOro Mecsna AOJT JOJKeH ObITh Ha OAHY M Ty Ke
BeJIMYMHY MeHbIIe JOoJra Ha 15-e 4ucjio ONpesIAyINero Mecaia.
CKOJIBKO HPOILEHTOB OT CyMMBI KPEJHTAa COCTaBJiseT 00ias cyMma je-
Her, KOTOPYIO HY’KHO BHIIIATHTH GaHKY 3a BeCh CPOK KpPeJUTOBaHUA?

18. HaiiguTte Bce 3HaAYEeHHUA a, MPU KaXKJOM ¥3 KOTOPHIX HamOOJbIllee 3HA-
yenne Qpysrnuu f(x) = |x — a| - x° He menbme 1.

ST I —

l 19 — 19. MokHOo M HIPUBECTH IPHMEP NATH PA3IMYHBIX HATYPAJIbHBIX YHCe,
IpousBejieHne KOTOPHIX paBHO 792 u
a) mATh;
0) JeTnipe;
B) TpH

U3 HUX 00pasyioT reOMeTPHUUYECKYIO Hporpeccuo?

150



TPEHUPOBOYHAS PABOTA 35

OrseToMm K 3apaHuam 1-12 aBnseTcs uenoe 4Y1ucno Unu KoHevyHas ae-
caTUYHasa npobb. 3anuwmMTe YUCNo B None oTBeTa B TEKCTe paboThbl, 3aTem
nepeHecute ero B 6naHk otBeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, Ha4YMHaa ¢ NepBon knetTouku. Kaxayio umdppy, 3HaK «<MUHYC» U
3ansaTyio NULIKUTE B OTAENBbHOW K/IETOYKE B COOTBETCTBUU C NPUBEAEHHBIMU

B 6naHke obpa3uamu. EQuHMLBI U3MEPEeHUiA NUCaTb HE HYXHO.

Yactb 1

®nakod mammnyHs crouT 190 py6neit. Kakoe Hambosbmee uucjao ¢ia-
KOHOB MOXHO KynuTh Ha 1000 pybneii Bo BpeMs pacmpomaXu, KOTZa
CKHIKa cocTasjsger 35% ?

2. Ha pguarpamme moxkasaHa CpefiHssA TeMmmepaTypa Bosayxa B Cumdepono-
Jie 3a Kaxxabld Homepa mecaneB 1988 roza. Ilo ropusoHTanu ykasbiBa-
IOTCA Mecsalbl, II0 BEePTHKAJIH — CPEegHAA TeMIepaTypa B rpagycax
Ilenscusa. OnpepenuTe mo guarpaMme, CKOJIBKO OBLIO MeCAIEB C OTDH-
IaTeJbHOM cpeaHeil Temneparypoit B Cumdbeponone B 1988 roxy.

T °C/
26
24
22 |
20

18 : | I E—

16 _

14 I ===

12 L ]

(! 1T _

=T - T - = - o <]

—1 231415 6—|—7—8 9 10 11 112 HOMEpa Mecslles
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3. HaiiguTe WIomaas Tpamenmuu, M300paXKEHHOH Ha KieT4aToi Oymare c
pasmepom KJeTKH 1 cM x 1 cM (cM. puc.). OTBeT gaiiTe B KBaJAPATHRIX
CaHTHMeTpAax.

4. B ciayvaiiHOM 3KCIOEPHMEHTEe CMMMETPHYHYI0 MOHETYy OpocaioT ABask-
aul. Haiigure BEepOATHOCTH TOrO, YTO PEelIKa BHINALET POBHO OJHWH pas.

5. HaiiguTe KopeHb ypaBHeHHA V1 —6x = 7.

6. B npaAMOyronbHOM TpPEeyTroJIbHHKE YIroJ MeXJAy BBICOTOM M MeAMAaHOMH,

OPOBeAEHHEIMM M3 BepIIMHBI NOpAMOro yria, paseH 26°. Haiigure
GoJbImMii U3 OCTPHIX YIJVIOB 3TOro TpeyrojbHuKa. OTBeT AaiiTe B rpagy-
cax.

7. Ha pucyuke usoOpakeHsl rpadmk QyHKouM Yy = f(x) 1 KacaTeJbHaAs K
HeMy B ToudkKe ¢ abcmumccoil Xxo. Haiigure 3HaUYeHHe NIPOH3BONHOH
¢yEKIHN f(x) B TOYKe Xo.

y.l.
1 Xo

. P
g -

- ™

—1 ;/ \
/I v
v
/
1
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8. B mpaBmnbHOI TpeyrosasHoi mupamupe SABC ¢ ocuoBanmem ABC Touka
M — cepepgusa pebpa BC, S — Bepmmuna. WssecTHo, uto AB =6, a
wromaxs 60KOBOH MOBepXHOCTH paBHa 45. Hailigure aymvny oTpeska SM.

S
C
A M
B
Yactb 2
9. Haiigute 3HaYeHNe BHIPAMKEHHUA M.
cos27

10. usa ompepenenusa 3(pPHeKTUBHOH TeMIepaTyphl 3BE3/| UCHIOJBL3YIOT 3a-
koH Credana—Bonbpmmana, COIJIaCHO KOTOPOMY MOITHOCTE HU3JIYIE€HUA
Harperoro tena P, mamepsemaa B BaTTaX, OPAMO IIPOIOPIHOHAJIBHA
OJOINaA# €ro MOBePXHOCTH M YEeTBEPTOH CTEmeHW TeMOepaTyphi:
P = 6ST*, rpe ¢ = 5,710 ® — mocroannas, IJIOmaAb S M3MepsaeTcHd B

KBaZipDaTHEIX MeTpaxX, a Temneparypa T — B rpagycax Kemnsura. Us-

BECTHO, 4YTO HEKOTOpasi 3Be3fla HMeeT NIJomagb S = —1—1§ 10 m?,

a M3JIy4aeMas el0 MoOIIHOCTHL P pasHa 4,104:10?" Br. Onpegenute TeM-
neparypy ato# 3Be3fpi. OTBeT BrIpasnTe B rpagycax KennBuna,

11. W3 nyskTta A B nyHKT B OZHOBpEMEHHO BBIEXAJH JBa ABTOMOOMJISA.
ITepBoiit mpoexas ¢ HOCTOAHHON CKOPOCTBIO BeChb HyThb. BTOpOii mpo-
eXaJi IepBYIO IIOJOBHHY HYTH CO CKOPOCThIO 44 KM/4, a BTOPYIO IIOJIO-
BHHY IYTH — CO CKOPOCTHIO, Ha 21 KM/4u Gojbiieil CKOPOCTH IEpPBOro,
B pe3yJbTaTe 4ero mpuOnlI B B OZHOBpeMeHHO C HEPBBIM aBTOMOOH-
aem. Haiignre cKopocTs mepBoro asromobmiasa. Oreer AaiiTe B KM/4.

12. Haiiaure HanGoabllee 3HaueHMe QyHKOUU ¥y = x° + 6x° + 19 Ha oT-
peske [-6; —2].

He 3abyabTe nepeHecTy Bce 0TBeTh B GnaHk oteeTos Ne 1.
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Lo [ ]

17 [

6nank oTBeTtoB Ne 2. 3anuwumte cHauyana HoMep BbiNOAHAEMOro 3aaaHus
(13, 14 u 1. A.), a 3aTem nonHoe 060CHOBaHHOE peteHue n oteeT. OTBEThI
3anucbiBanTe YETKO 1 pasbopuuso.

Anga 3anucu pewennii 1 oTBeTOB Ha 3apanusa 13—-19 ucnonblyiite

13.

14.

15.

16.

17.

18.

19.

osx 1 J§ sinx
a) Peninrte ypaBHeHue (165“‘") = (Z) .

6) Haiifute Bce KODHH 9TOr0 ypaBHEHMs, NPUHAJJIEIKAIHEe OTPE3KY

[Zn; E] .
2

Ilnomage ocHoBarus ABCD mnpaBHIbHON UeTHIPEXYTOJbHOH HHPAMM-
Al SABCD pasHa 64, a njomagb CeYeHHMsA NUPAMHIbI IJIOCKOCTbHIO
SAC paena 3243.

a) Jloxa)knTe, YTO YrojJ MEXKAY IJIOCKOCTBHIO OCHOBAHUS MHPAMHALI K
0oxoBBIM peOpom paBeH 60°.

6) Haiinure nuonaas GOKOBOM ITOBEPXHOCTH [THPAMULHL.

3 4

T +12>0.
(22_x2_1) 22-¥_1

Pemute HEpaBeHCTBO

Menuanrsr AA;, BB; n CC, tpeyroasunka ABC mepeceKaioTcs B TOU-
Ke M. Touku A, B, u C; — cepeaunsn orpeskoB MA, MB u MC coort-
BETCTBEHHO.

a) okaKHTe, 4YTO ILUIOIAAL HiecTHyroabHMKa A;B,CiA;BC; BABOE
MeHbIIe IIomaan Tpeyroabauka ABC.

6) Haiiznre cymMMy KBaJpaTOB BCEX CTOPOH 3TOr0 INECTHYrOJLHHUKA,
€CJIY M3BecTHO, uTo AB =4, BC = 7 n AC = 8.

31 nekabps 2014 rogza Imurpwmii B3sn B Ganke 4 290 000 pyGaeii B
kpeaut nog 14,5% roposbix. CxeMa BHILIATHI KPeJHUTa CIeAylolnasd —
31 pexabpsa KaKAOro CJAEAYIOMIEro roja GaHK HauyucJseT IPOLEHTH Ha
OCTABIIYIOCS cyMMy Zojra (To ecTh yBeawuuBaeT goar Ha 14,5%), 3a-
teM JIMuTtpuii nepeBoguT B 6aHK x pyoOuseii. Kakoii momxHa GBITE CyM-
Ma X, 9roObl JiMuTpuii BHILJIATHI AOJr ABYMS PaBHBIMH ILJIATEXKaMH
(To ecTh 3a ABa roxa)?

HaiiuTe Bce 3HAYEHNUA @, IPH KAXKJOM M3 KOTOPLIX ypaBHeHWe |x — a®+
+4a — 2| + |x — a® + 2a + 3| = 2a — 5 uMeeT XOTA GBI OAMH KOPEHb Ha
orpeske [5; 23}

Bospacraomasa KoHeuHas apupMeTHYeCKas HpPOrpeccHs COCTOUT M3
PasJINYHBIX IeJIbIX HEeOTPHIOATEeJNBHBIX YHceJ. MaTeMaTHK BBIYMCJINII
PasHOCTh MeXKAY KBaZIpaTOM CYMMEI BCEX YJIEHOB HPOTPECCHH ¥ CYM-
MO# HMX KBaJpaTOB. 3aTeM MaTeMaTHK MA00aBMJI K 3TOil mporpeccuu
CIeAYVIONTUH €€ YiieH ¥ CHOBA BHIYHCJIHJ TAKYIO K€ Pa3HOCTh.

a) IlpuBeauTe mpuMep TaKOH TPOrpecCHH, €CJAM BO BTOPOii pa3 pas-
HOCTH OKazasach Ha 40 Oosbilie, yeM B TePBHIii pas.

6) Bo BTOpOii pas pa3HOCTb OKasajach Ha 1768 Gonbine, yeM B mepsbIil
pas. Morsa i nporpeccusi CHa4aja COCTOATH n3 13 unenos?

B) Bo BTOpOii pa3 pasHOCTH OKasanach Ha 1768 Gosbine, yeM B nepBbiil
pa3. Kakoe HauGosbliee KOJIWYECTBO YJIEHOB MOTJIO ObITH B mporpec-
cuy cHayajaa?
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TPEHUPOBO4YHAS PABOTA 36

OTeetoM Kk 3apgaHuam 1-12 aesnaeTcs Lenoe YMCNo UM KOHeyHas
aecatnyHas apo6b. 3anuunTe 4ucno B nosie oTeeTa B TekcTe paboThl,
3atem nepeHecurte ero B 6naHk oteeTtoB Ne 1 cnpaBa OT HOMepa COoOoT-
BETCTBYIOWEro 3a4aHusa, Ha4yMHasa ¢ NepBoi knetodku. Kaxayio uuopy,
3HaK «MUHYC» WU 3anNATYIO NUWNTE B OTﬂeﬂbHDﬁ KnetTo4ke B COOTBeTCTBUA
C npuBeaEéHHbIMU B OnaHke obpa3uamu. EaMHUUBLI U3BMEpPEeHuin nucaTb He

HYXHO.

Yactb 1

1. B posHuMOy OAMH HOMED eKeHeAeJbLHOro KypHana «Pemoprask» CTOUT
26 py6., a moayrozoBas MOAMMCKA HA 3TOT JKypHaJ crouT 590 py6. 3a
IOJITOZa BEIXOAHUT 25 HOMepoB XypHasa. CKOIbKO pyOieil COKOHOMHUT
HsanoB 3a mosrona, eciu He OyAeT MOKYIATh KaKAbI HOMeEp KypHa-
Jia OTAeNbHO, a OOPMHUT MOAMUCKY?

2. Ha guarpaMmme moxkasaHa CpelHss TeMmIlepatypa Bo3ayxa B HmuakHeM
Horropoze 3a xkaxkasiit Mecsan 1994 roxa. ITo ropu3oHTanu ykKasblBa-
IOTCST HOMepa MecsIeB, 10 BepTHKAJIu — CPeNHAs TeMmeparypa B
rpaaycax Ilenscusa. Onpemenure mo auarpamMmme, CKOJbKO ObLIO Me-
CAIlEB C OTPHIATENLHOM cpexHe#l Temmeparypoir B 1994 rogy
B Huxxknem Horropoge.

>

. | | | 'HOMEpA MeCsLeB
e e 4| 5 | 6 | 7| 8 | 9 |10 Fimseaed
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HaiiguTe miomans TpamenmuH, H300pa)X€HHOM Ha KJeTdaToil Gymare c
pasmepomM KiyeTkH 1 cm x 1 cM (cMm. puc.). OTBeT fgaiiTe B KBaApaTHBIX
CaHTHMeTpax. :

1

B ciay4aiiHOM 3KCHEepHMMEHTe CHMMETPHYHYI0O MOHETY OpocaioT 4YeThl-
pexasl. HaiiinTe BepOATHOCTH TOr0, UYTO OPEN BHINAAET POBHO TPH
pasa.

HaiiznTe KopeHb ypaBHeHuA 15 —Tx = 8.

B npaMoyroibHOM TPEYTOJBLHHKE YTOJ MEKIYy BhICOTOM H MeIHaHOM,
IPOBEIEHHLEIMHA M3 BEpIIHHBEI IPAMOr0o yria, paseH 28°. Haiiaure Goib-
Ui U3 OCTPHIX YIVIOB 3TOI0 TpeyrojsHuKa. OTBer JaliTe B rpagycax.

C

Ha pucynke m3ob6pakeHsl rpaduk dyHKOmum y = f(x) ¥ KacaTenpHas K
HeMy B Touke c abcmmccoit xo. HaliguTe 3Ha4YeHHE IIPOM3BOAHOMH
¢yrKOUR f(x) B TOUKE X.

. —
/ pd
7 A
17
d=f(x /
\ J,
7
7
|
|
. 1 :
” il Xo 0 1 x
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8.

10.

11.

12.

Haiigure 00b€M MHOrOrpaHHMKA, H300paKEHHOro Ha pPHCYHKe (Bce
ABYTpaHHBIE YIJIBI OIPAMEIE).

2
1
[
: 2
t
L 7|
| pad 1
- 2
5
YacTtb 2
HaiiguTe 3HaYeHMe BbIpasKeHUA ﬁi_c_os_l_iig_
cos 34

Ias onpefenenusa 3¢bGeKTHBHON TeMOepaTyphl 3BE3J HCHOJL3YVIOT 3a-
KoH Credpana—BosbmMaHa, COIVIACHO KOTOPOMY MOIHOCTL M3JyYEeHUSA
Harpetoro rteja P, mamepseMass B BATTaxX, NPAMO IPONOPIIMOHAJBHA
IJIOHIAAY €ro IOBEPXHOCTH ¥ UeTBEPTOl CTENeHHM TeMIEepaTyphi:
P =oST*, rae o = 5,7-10® — nocrosmHas, mwromazns S U3MepseTca B

KBaJIpaTHHIX MeTpax, a Temneparypa T — B rpagycax KenpBuna. 13-

BECTHO, YTO HEKOTOpas 3Be3Ja MMeeT ILIOIazb S = %6 10 Mm%, a

u3ayuaeMas eio MoIHEOCTH P pasua 5,7-10*° Br. Onpesenurte Temme-
paTypy 3Toii 38e3inl. OTBeT BEIpasuTe B rpaaycax KeabBuaAa.

U3 nyHKTa A B NyHKT B OZHOBPEMEHHO BBIEXAJIM ABa aBTOMOOHJA.
IlepBriit mpoexasi ¢ IOCTOSAHHOI CKOPOCTHIO Bech HyTh. BTOpOH mpo-
exaJl IepBYI0 IOJIOBHHY IYTH CO CKOpoCcThIo 50 KM/4, a BTOPYIO MOJIO-
BHHY OYTH — CO CKOPOCTBIO, Ha 15 KM/4 Gospmieii CKOPOCTH IIE€pPBOTrO,
B pe3yJhTaTe 4erc npmOeiy B B OAHOBpEMEHHO C HEepBHIM aBTOMOOHU-
nem. Haiigure cKopocTh nepBoro aBroMoOmasa. OTBer gaiiTe B KM/4.

Haiiaure HanMeHbIIlee 3Ha4YeHMe QYHKIHMH y = x° + 18x® + 17 Ha or-

- peske [-3; 3].

He 3abyabTe nepenecTu Bce oTBeTHI B 6naHk oteetoB Ne 1.
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Onavk otseToB Ne 2. 3anuuute cHavana HOMEP BLINOAHAEMOro 3anaHus
(13, 14 u 71. p.), a 3arem nonHoe 060CHOBaHHOE pelleHne u oTeet. OTBeThI

3anucbiBanTe Y4ETKO 1 pasbopumso.

Ona 3anucu pelweHniti 1 OTBETOB Ha 3ajaHus 13-19 mucnonblyurte

13.

14.

15.

16.

17.

18.

19.

a) Pemure ypaBuenne 2sin® x +3cos2x+1=0.

6) Haiigute BCce KODHHM 3TOr0 YpPaBHEHHWA, HPUHANJIEKAIUE OTPE3Ky
[w; 3n].

IInomazr 6OKOBOH MOBEPXHOCTH NPABUJIBHOM YETHIPEXYTOJILHOH IH-
pamugasl SABCD , ¢ ocuoBanueM ABCD, pasua 108, a miomaas mou-
HO# MOBEPXHOCTH 3TOH NMUpaMHAH paBHA 144,

a) JlokasKuTe, YTO YroJl MEXKAY IJIOCKOCThI0O SAC u HJIOCKOCTHIO, IIPO-
XOASINEeH uepes BepInUHY S 3TOoi MUpaMHUIbl, CEPeIUHY CTOPOHBI AB n
IeHTP OCHOBaHWA, paBeH 45°.

6) Haiigure niaomaas cedeHusa mupaMuibl miaockoctsio SAC .

ln(x2—2x) n7
Pemure HepaBeHCTBO 7 <(2-x) .

Meguausl AA;, BB; u CC, TtpeyroabHuka ABC mepeceKarmTcs B TOU-
Ke M. Touxu Ay, B; u C; — cepenunnl orpeskoB MA, MB u MC coort-
BETCTBEHHO.

a) lMoxkakmrTe, 4TO IJIOmMaAb IIeCTUyroJbHuUKa A;B;C,A;B,C; BaBoe
MeHbIIle MJIOImaau Tpeyroabuuka ABC.

6) HaiiguTe cyMMy KBaApaTOB BCE€X CTOPOH 3TOr0o MIECTHYTOJLHUKA,
ecau u3BecTHO, uTo AB = 5, BC = 8 m AC = 10.

1 suBapa 2015 roga Anexcangp CepreeBuu B3An B Ganke 1,1 miun
py6seii B KpeauT. CxeMa BHIIJIATHI KPEeAUTA ciefyiom@aa — 1-ro umcnaa
Ka)KJOr0o CJAeAYIOmero Mecdamna 0aHK HA4YHCAsSeT 1 IPOIEHT Ha OCTasB-
IYIOCSI CYMMY Ji0Jira (To ecTh yBeamumBaeT Joar Ha 1%), satem AJsek-
cauap CepreeBnu mepeBoAuT B 6aHK miatéx. Ha kakoe MuHHMAaIbHOE
KoJuuecTBO MecsaneB AuiekcaHap CepreeBnu MOXKeT B3ATh KpEAMT,
4TOOBI eKeMeCAYHRIe BHITLJIATHI OLIJIN He Oosee 275 Tric. pyOieit?

Haiiure Bce 3HAUECHMA G, IPHM Ka’KJOM M3 KOTODHIX ypaBHemme |x — a° +
+a+ 2 +|x—a®+ 3a - 1] = 2a — 3 uMeeT KOPHH, HO HM ONUH U3
HHUX He OpUHAAJEKHUT uHTepBaay (4; 19).

Boapacrawinas KoHedHas apudMeTHUYECKads HPOTPECCUd COCTOUT H3
PasIMYHBIX HEJbIX HEOTPHHIATEJNBHBIX uMces. MaTeMaTHK BBIUUCIHAJI
PasHOCThL MEXKAY KBaJApPaTOM CYMMEI BCE€X YJIE€HOB IPOTPECCHH M CyM-
MO# KX KBaJpaToB. 3aTeM MaTeMaTHK JOOAaBAJI K 3TOH IIPOTrPEcCHH
caexyiomnuii eé 4jeH ¥ CHOBA BBIYMCIMJI TAKYIO K€ Pa3HOCTbD.

a) IlpuBeauTe mpuMep TAKOH HpOTpPECCHH, €CJIHM BO BTOPOH pa3 pas-
HOCTBH OKasajiach Ha 48 OGoJbiiie, yeM B IepPBHIii pas.

6) Bo BTOpoil pa3 pa3HOCTBH OKa3ajachk Ha 1440 Gosbine, yeM B nepBbIH
pa3. Morya Ju nmporpeccusa CHa4aja COCTOATH u3 12 ujeHoB?

B) Bo BTOpOI#1 pa3s pasHocThs oKa3asach Ha 1440 Gospmme, ueM B nepBbIi
pas. Kaxkoe HamboJbIllee KOJHYECTBO TJIEHOB MOIJIO OBITH B IIPOIPEC-
cuM cHagana?
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TPEHUPOBOYHASY PABOTA 37

OTBeTOM K 3apaHuaM 1-12 aBnseTcsa Uuenoe Yncno Unu KOHeYyHas ae-
cATUYHaA Apobb. 3anuwmnTe YUCNOo B None oTeeta B TekcTe paboThl, 3aTemM
nepeHecure ero B 6naxk oteetoB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3aAaHus, HaYNHasa ¢ NepBon KneToukn. Kaxayio umopy, 3HaK «MUHYC» U
3anATyI0 NULLIXTE B OTAENBHOWN KNETOYKE B COOTBETCTBUU C NPUBEAEHHbLIMU
B OnaHke obpa3suamu. EAnHULLI MU3MepeHuii NucaTh He HYXHO.

Yactb 1

Jna pemMoHTa KBapTHpHl Kynuim 42 pyjnoHa o6GoeB. Kaxkoe HamMeHB-
oIee KOJWYECTBO MadeK OOOHHOro KJjes HYXXHO KYINHUThb, €CJIH OfHA
NayKa KJies pacCYUTaHA HA 8 pyJIoHOB?

1]

2. Ha pgmarpamMmme mOKasaHa CpeJHeMecsYHas TeMIepaTypa BO3AyxXa B
Cankr-IleTepbypre 3a kKaxawsiii mecan 1999 roza. Ilo ropusoHTANH
YKa3BeIBAIOTCS HOMEpPa MecslleB, II0 BEPTHKAJNH — TeMIepaTypa B rpa-
nycax Ilenbcusa. OnpezenuTe mo AuarpaMme, CKOJIBKO MECAIEB BTOPO-
ro moayroaus 1999 roga cpenuas Temneparypa 6su1a HHxke 14 °C.

T°Cy
24,0
20,0
16,0
12,0
8,0
4,0 : HOMEpa MeCsLEB
112(3|4|5|6|7/8(9|10/111

- 4,0
- 8,0
-12,0

in

3. Haiigute mmomane Tpamenuu ¢ BepmuHamMm (1; 1), (2; 4), (10; 4),
(3; 1).
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4. B cayuaiiHOM 3KcOepHMeHTe GpOCaioT ABe HIPAJIbHBIE KOCTH (KyOuKa).
HaitauTe BepOATHOCTH TOrO, YTO B CyMMe BHINAAET 7 OYKOB. PesyanTar
OKPYIJIATE JO COTHIX.

5. Pemmure ypaBHeHue 7 —x =4.

6. B tpeyroasuuxe ABC yroa C pasen 90°, cos A = g‘- Haiigure sin B.

B

A C

7. Ha pucyHke u3obpakén rpaduk bysxkmum y = f(x), onpenenéanoil Ha
uarepBane (—5; 9). Haiigure KOJH9IECTBO TOYEK, B KOTOPBIX MPOM3-
BOogHAA yuxknmuu f(x) passa 0.

I
LA NN y=f(x)/\
1N \
>
-5 0f 1 9 x

8. uaroHayib NPABHJILHONI UYETHIPDEXYrOJBLHOM NOPU3MBI HAKJOHEHA K
IJIOCKOCTH OCHOBaHUA TOX yriioMm 30°. BokoBoe pe6po pasro 3. Haii-
AUTE AUATOHAJNDb IPU3MEL.

D, (o
A, B,
D C
A B
Yactb 2

9. HaiiguTe 3HaYeHHe BHIpaXKeHAT 9 — 45 — 5.
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10.

11.

12.

EMKoCTb BEICOKOBOJIBTHOTO KOHAEHcaTopa B Tenesmsope C =3-107° @.
IlapannenpHO ¢ KOHEHCATOPOM IOAKJIIOYEH PESHCTOP C COMPOTHUBJICHMU-
eM R=15-10° Om. Bo Bpema paGoTHI TejeBH30pa HANpsYKeHWE Ha KOH-
nercatope U, =9 kB. Ilocse BEIKIIIOUEHUSA TejIeBH30Opa HaNPsKeHNWe Ha

KOHZeHcaTope yOniBaer no 3Hauenus U (kB) 3a Bpems, omnpexpensiemoe

U
BEIpaskenuem ! = oRClog, 7]2 (c), rae a=1,1 — nocroaanasa. Omupe-

JesiTe HAIPAYKEHUE Ha KOHJAEHCATOPE, €CJHM MOCJEe BBIKJIIOYEHHSA Tele-
Bu3opa npounio 33 cexkyuanl. Orser gaiite B KB (KuiIoBoAbTax).

Ilepaa Tpyba Hamonaser 6axk obwéMom 600 auTpoB, a BTOpas TPY-
6a — Oax o0wéMom 900 auTpos. UssecTHO, 4TO OofHa U3 TPyO mpoiryc-
KaeT B MUHYTY Ha 3 J BoAbl OoJjibilie, 4yeM Apyrasa. CKOJBKO JIMTPOB
BOJABLI B MMHYTY HIPOIyCKaeT BTOpaA TPyOa, eciauw GaK¥ ObIIM HAIOJHe-
HBI 3a OJHO W TO YKe BpeMA?

HaiiauTe HauMeHbIllee 3HaYeHNe QYHKIMM J = e°* — be® — 2 Ha oTpesKe
[-21].

He 3abyabTe nepeHecTy BCe OTBETLI B 6niaHk otBeToB Ne 1.

BnaHk otBeTtoB Ne 2. 3anuwiuTte cHavana HOMEpP BbIMNOSIHAEMOro 3aAaHus
(13, 14 v 1. A.), a 3aTem nonHoe o6oCcHOBAHHOE peweHne 1 oTeeT. OTBEThHI
3anucbiBaiiTe YETKO 1 pasdopumBso.

Lna 3anvcu peweHnin n OTBETOB Ha 3apaHusa 13-19 uncnonbayite

13.

14.

15.

a) Perure ypasuenne 7sin® x + 4sin x cos x — 3cos® x = 0.

3n 5n
0) VxkaxuTe KOpHU, IPUHALJICIKAIIIAE OTPE3KY 7;? .

JdunamMerp OKpYXHOCTH OCHOBAHUS HUJIMHApPaA paBeH 26, obpasymoinas
nunuagpa paBHa 21. I1nocKoCTh HepeceKaeT ero OCHOBAHUSA IO XOpAaM
anuabl 24 u 10. PaccToslne MeKAy 3THMU XOpAaMH PaBHO Jm_o .

a) Jloka)kuTre, 4TO HEeHTPHI OCHOBAHHI HHJINMHAPA JEXAT IO pPasHbIe
CTOPOHBI OT 3TOM MJIOCKOCTH.

6) Haiigure yron mMexay 3T0# MJIOCKOCTBIO W ILIOCKOCTHIO OCHOBAHHSA
HUINHADA.

Peninre HepaBeHcTBO 2° +3-27 <4,
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16

17

18

17.

18.

19.

Ha xatetax AC u BC npaMoyrojsHoro tpeyroabHuka ABC BHe Tpe-
yroJibHUKa noctpoeHbl KBagpaThl ACDE u BFKC. Touka M — cepenuna
runorenyssl AB, H — Touka nepeceuenns npameix CM u DK.

a) Hoxaxxure, uto CM | DK.

6) Haiigute MH, eciiu U3BECTHO, UTO KaTeThl TpeyroasHuka ABC pas-
Hel 30 u 40.

15-ro anBapA NIAHUPYETCS B3ATH KpeAUT B OaHKe HA cymmy 2,4 MiaH
pyoaeit Ha 24 mMecsna. YCJIOBUsSI €ro BO3BPATa TAKOBLI:

— 1-ro umcyaa KayKAOro MecAlna AOJr Bo3pacTaeT Ha 3% II0 CpaBHEHWUIO
C KOHIOM IPEeABLIAYIIEero Mecsna;

— ¢0 2-r0 1m0 1l4-e uucjio Kaxxaoro Mecsala HeoOXOAHMMO BBIILJIATHTH
YacTh JOJITa;

— 15-ro uucja KasI0oro Mecsiia JIOJr AOJKeH OBIThL Ha OJHY U Ty 2Ke
BeJIMUYMHY MEHSLIe JoJra Ha 15-e uucjo npeAbayIlero Mecana.
Kaxyio cyMMy HYKHO BBIILIATHTH OaHKY 3a mepssle 12 mecsies?

HaiiguTe Bce 3HayeHusa a, IIpH KaXXKAOM U3 KOTOPBIX ypaBHEHUE
a® + T +1|+5Jx?> +2x+5 = 2a +3|x —4a + 1

nMeeT XOTA ObI OOHNH KOpeHB.

HNmeerca 8 xaprouex. Ha HUX 3aNHCHIBAIOT IO OJHOMY KayKAOe M3 UHCEN
-1, 2, 4, -6, 7, -8, —10, 12. KapTouky mepeBOpauHBAIOT W IIepEMeIlly-
BaroT. Ha ¥MX 4MCTHIX CTOPOHAX 3aHOBO IHIIYT II0 OMHOMY KasKAOe N3 4H-
cex -1, 2, 4, -6, 7, -8, —10, 12. Tlocse 3TOro YMCIa Ha KayKAOH Kap-
TOYKEe CKJIAJBIBAIOT, 4 HOJNYUYeHHLIC BOCEMb CYMM HEPEMHOMKAIOT.

a) MosxeT nu B peayabTaTe HoaydnThea 07

0) Mosxer Jau B peayJbTaTe MOJy4YAThCA 17?

B) Kakoe HamMeHbINlee If€jioe HEOTPHIATEJILHOE YHCJIO MOYKET B pe-
3yJIbTaTe MONYIUTHCHA?
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TPEHUPOBO4YHAS PABOTA 38

OTBeTOM K 3apaHuaM 1-12 aBnsieTca uenoe YUCNo unm KoHeyHasa ae-
csiTudHas apobb. 3anuwuTe Yucno B None oTeeTa B TekcTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteetoB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLE-
ro 3apgaHus, HaunHas ¢ nepeon knetouku. Kaxayio undpy, 3Hak «MUHYC» U
3ansATyi0 NUWIXTE B OTAENbHOM KNEeTO4YKEe B COOTBETCTBUU C NPUBEAEHHBIMU
B 6nanke obpasuamu. EgMHULBI U3BMEPEHUIA NUCaTb HEe HYXHO.

Yactb 1

1. Ina npuroToBJIeHHAA AO0JOYHOrO BapeHbd Ha 1 Kr a0iaok HyxxHO 1,2 Kr
caxapa. CKOJBKO KMJIOIDAMMOBBIX YIAKOBOK caxapa HYXHO KYIHTb,
9T0OBI CBADUTH BapeHbe u3 26 Kr sabmox?

2. Ha mamarpamme mokasaH cpefgHHE Gasur ygacTHMKOB 10 cTpa® B TeCTHpPO-
BaHMM ydJamuxcs 8-ro KJacca mo ecrectBosHaHmio B 2007 roay (mo 1000-
6asutbHOM miKane). Cpein yKasaHHBIX CTPaH BTOPOE MECTO HMPHHALJIEKHT
Benunkobpuranuu. Onpeenure, Kakoe MecTo 3aaumMaer Poccus.

560 —

550 | = —— ___j_.__

540 e —
530 | —— 1 e
520 | — — ottt :L e
510 [——1o8 o e B R
500 ; . e
490

480 ({1
=
2
[="
[=]
jan}

:—‘-v—-r-‘-!-—--:—-.;—r--“Jl

CIIA

Bernrpus :
HAnouusa
Hramas | | | |

g
=

Cnosenus
Poccuns

BesmukoGpuranus vy L

3. Haiigure mnomaas dYeTslpéxyroabHuka ABCD. Pasmep Ka)XIoi KJer-
KH 1 cm x 1 cM. OTBer fajiTe B KBaJPaTHHIX CAHTHMETPAaX.

B

1cm
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4. B cayuaiiHOM 3KcIepMMeHTe CHMMETPHYHYI0O MOHeTy 6pocaloT ABa-
kapl. HalignTe BepOsATHOCTh TOr0, YTO PEMIKA BHINAJEeT POBHO OLHH
pas.

5. HaiiguTe KOpeHb ypaBHeHHs V2x +31 =9,

6. B tpeyroasuuke ABC yronx A paBen 56°, yriunsl B
u C — ocTphie, Boicothl BD u CE mepecekalorca
B Touxke O. Haiinutre yron DOE. Orser paiite B

rpagycax. D

7. Ha pucyske m306pakén rpabur byarmum y = f(x), onpenenéuHoii Ha

HHTepBaje (—6; 6) . HaiiguTe KOJHMYECTBO peIIeHU YypaBHEHHUS
f'(x) =0 na orpesre [-5,5; 4].

yA

NI
1\
\ 1 /T

—6 O 1

8. Illap, o6B€M KOTOpPOro paBeH %, BIHCAaH B Ky0. Haligute 06néM KyOa.

Yactb 2

9sin132°
sin228° °

9. HaiiguTe 3HaueHNE BhIPAXKEHUA
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10.

11.

12.

Jas ompenenenua 3G@PeKTUBHOH TeMOepaTypbi 3BE3Ji MCIOJAL3YIOT 3a-
koH Crepana — BonbiMana, corjiaCHO KOTOPOMY MOITHOCTD M3JMYUYEHUSA
HarpeToro Tejia IPAMO OPONOPIMOHAJLHA ILIOHIAAH €r0 IOBEPXHOCTH M
4eTBEpTON Ccrenenu Temmepatyph: P = oST?, rae 6 = 5,7 - 10 — un-
cJioBOM Ko03(dMOHeHT, MJIOMAAL M3MEPSAEeTCss B KBAJpPaTHRIX MeETpax,
TeMImepaTrypa — B rpaaycax KeibBMHaA, a MOIIHOCTE — B BaTTax. Ms-
BECTHO, YTO HEKOTOpasi 3Be3fia MMeeT ILIOMIaAL S = —2%3 -10" ™2, a ms-
JAydaemas el MomHOCTh P paBHa 46,17 - 10'2. Onpesenute TeMmepaTty-
Py 3TO# 3BE3JHI.

IlepBaa Tpyba HamonmAer 0ax o6néMmoM 570 amrpoB, a BTOpas TPY-
6a — Gak o0wéMom 530 autpos. U3BecTHO, UTO OAHA M3 TPYO mpomyc-
KaeT B MHHYTY Ha 4 J BOABI Goapme, yeMm apyrasa. CKoOJBKO JHUTPOB
BOALI B MHHYTY HNPOOYCKAaeT BTopas TpyOa, ecaym 6aku ObLIM HamoJHE-
HBI 33 OZHO H TO Xe BpeMaA?

Haiigute HauGonbimee 3Hauenuwe GyHKouuM ¥ = In(x + 5)° - 5x Ha or-
peske [—4, 5;0].

He 3abynbTe nepeHecTy BCce oTeeThH B GnaHk oteeTos Ne 1.

6naHk otBetoB Ne 2. 3anuiumte CHadYana HOMEP BbINONHAEMOro 3aaaHus
(13, 14 n 1. p.), a 3aTem nonHoe 060CHOBaHHOE pelueHue n oTeseT. OTBETH!
3anucbiBainTe 4eTKO 1 pasbopumnso.

Ona 3anucun peuleHnit n oTBeToB Ha 3apaHus 13-19 ucnonb3yite

13.

14.

15.

16.

a) Pemute ypasHenue 194 -5-2*2 +1=0.

6) YRakuTe KODHM 3TOr0 YpaBHEHUA, MIPHUHAMJIEKANINE OTPE3KY
[-5;-4].

B npaBusibHO#M TpeyroabHoii npusme ABCA;B;C; Bce pébpa paBHBI 1.
a) lokakure, 4ro npAMas AB, napanjejabHa OPAMOH, HPOXOAAIIEH

yepes cepeaAnHBI oTpe3KoB AC u BC,.
6) HailiauTe Kocunyc yriia Mexxay npaMmeiMu AB; u BC,.

Pemure HepapercTso 1+ log (4 — x) < log, (16 - xz) .

Ha cropomax AC u BC Ttpeyroabauka ABC BHe TpeyrojbHHKA
nocrpoennl kBagpatei ACDE u BFKC. Touka M — cepeguHa
cTtopoHsl AB.
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a) Hoxaxxure, uyro CM = —;-DK .

6) HaiiguTe pacCTOSSHHA OT TOUYKU M A0 LEHTPOB KBAJAPATOB, €CJH
AC =6, BC=10u LACB = 30°.

¥V depmepa ecTs ABa moJid, Kaxkaoe maomaasio 10 rexkrtapos. Ha kam-
AOM @IOJie MOKHO BHIPAIIMBATH KApTO(eab M CBEKJAY, OJSI MOYKHO Ae-
JINTHh MEXKAY STHMH KYJbTypaM# B Ji000# mpomopmuu. Y pOoxaiHOCTH
Kaprodens Ha mepBoM nojye cocrasiaser 300 m/ra, a Ha BTOpOM —
200 n/ra. YpokailHOCTP CBEKJIHI Ha II€PBOM I@OJIe COCTABJISAET
200 1/ra, a Ha BropoMm — 300 nj/ra.

Depmep MoOKeT npoxaBarh Kaprodenp mo nere 10 000 py6. sa
IEeHTHEP, a cBerjay — mno nede 13 000 py6. 3a menrHep. Kaxoii
HanGoAbmINi AOXO0A MOXKET HOXYy4YUTh (hepmep?

HaiiznTe Bce 3HAUEHHSA @, IIPU KAXKAOM M3 KOTODHIX ypaBHEHHE
2 2 _
a +11|x+2|+3«/x +4x+13 -5a+2x—2a+2i

HMeeT XOTH Obl OFUH KODEHb.

a) IIpuBeguTe MpUMEpP TAKOrO HATYPAJbHOTO YMCJIAa 1L, YTO UMCIa n’
2 - }

u (n +16)° palor onuHAKOBHIH ocTaTOK mpH AeaeHnu Ha 200.

6) CKoJBKO CymecTByeT TPEX3HAYHBIX YHCEJ 71 ¢ VKA3aHHBIM B MyHK-

Te a cBoMcTBOM?
B) CKOJIBKO CYIIECTBYET ABY3HAYHBIX YHMCEN M, AJS KaMKAOTO U3 KO-

TOPHIX CYIeCTBYeT POBHO 36 TpéX3HAUHBIX WHCEN 71, TAKHX, 9TO n’ u
2 o
(n+m)” pator opmEaKOBHIH ocTaTOK npH fAeseEuu Ha 200.
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TPEHUPOBO4YHAS PABOTA 39

caTnyHas Apobb. 3anuwinTe YUCOo B Noe OTBETa B TeKCTe paboThl, 3aTemM
nepeHecute ero B 6naHk oreeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
ro 3agaHust, Ha4uHas ¢ NepBon KNeTo4kn. Kaxayio umudpy, 3HaK «<MUHYC» U
3anaTyio NMWXUTE B OTAENBLHOM KJ1IeTOYKE B COOTBETCTBUU C NPUBEAEHHBLIMU
B 6naHke obpasuamu. EanHULLI NI3MEPEHUIA NUCATb HE HYXHO.

OTtBeTOM K 3afaHusaM 1—-12 aBnaeTcs uenoe YUCno Unu KoHeYHaa ge-

Yactb 1

YcTaHOBKaA JABYX CYETYHMKOB BOZBI (XOJIOOHON UM Tropsdyeil) CTOHUT
3500 py6aeii. [lo ycTaHOBKHM CUETYHKOB 3a BoAy miaatuiau 1700 pybaeit
exxeMecsauHo. Ilocsie yecTaHOBKY CUETUMKOB €KEMECAYHAA OIJIATA BOJABI
crana coctaBaaTh 1100 pyOaeii. Yepes KaxKoe HaUMEHbINlee KOJHUYECT-
BO MeECAIEB 3KOHOMHS 1O OIJIaTe BOJBLI MPEBHICHT 3aTPaThl Ha yCTa-
HOBKY CYETYMKOB, eCJH Tapudhbl Ha BOAY He H3MEHATCA?

Ha pucyHKe XHPHBIMH TOYKaMH I[IOKa3aHA IeHa TOHHBI HUKeJdA Ha
MOMEHT 3aKPBHITHA OHPKEBLIX TOProB BO Bce paboume aAHU ¢ 6 mo
20 maa 2009 roga. Ilo ropusoHTaiM YKasbIBAIOTCS 4YHMCIa MeCHIAa,
0 BEePTHKAaJM — HeHAa TOHHBI HuKeada B moinapax CIIA. IInsa Ha-
TJISAHOCTH JKHPHBIE TOYKHM HA PHCYHKe coeJnHeHHl auuHeil. Ompe-
genutTe (B MMHYTax) IO PHCYHKY Pa3HOCTh MEXAYy HaubGoJbiieil u
HauMeHbIlIel MeHOH HHKeJs Ha MOMEHT 3aKpLITHA TOPTrOB B yKa-
saHHBIM nepuof (B posnapax CIIA 3a ToHHY).

13 600
13 400

13 200 A A
13 000 A\ L/ \\
12 800 v

12 600 l \ A

/ A /
el A

6 7 8 11 1213 14 15 18 19 20
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L3 [ 1]
L4 [ 7
e T 1

7 ]
L8 [ 1]

&

o

IInomaapr nmapamnaesorpamma ABCD pasHa 92. Touxa F — cepeauna
cropouri BC. Haligute miaomans Tpanenuun ADFB.

D C

A B

Monety OpocaioT Tpuaxabi. HaiifuTe BepOATHOCTH TOr0O, UTO HEpPBbLIE
ABa 6pocka OKOHYATCS OLMHAKOBO.

HaiiguTe KopeHb YpaBHeHHA V4x +5 =5,

4
B tpeyroapauke ABC AC = BC = 5, sin A = 5 C
Haiigure AB.
A B
Ha pucynke usobpakén rpapux GyHKIUH Yy = f’(x) — IIpPOUW3BOAHOI

dyurnun f(x), onpenenénnoii Ha nntepBane (- 3;8). Haiigure Tou-

Ky MuHuMyMa QyHrnun f(x).

4 A |

w
Il
“~h
—~
K
N—

\\
A4

\L

-3 0 1 8

\\ /

i 4

B mnpaBuiabHON deThIpEXyrosibHOW mupamuge SABCD Touka O —
IeHTP OCHOBaHHUSA, S — BepminHa, SA = 13, BD = 10. Haiignte nauny
orpeska SO.




10.

11.

12.

Yactb 2

Brruncaure logs135 — logsb,4.

3aBHCHUMOCTE TEMIEPATYPHI (B rpagycax KeanBuHa) OT BpeMeHM IJIA Ha-
TPEBATEJILHOTO 3j€MEeHTa HEKOTOpOro npuOopa MOoJIydeHa SKCIEPUMEH-
traneHo: T =T, +bt+at’, rae t — Bpemsa B muHyTax, T, = 1450 K,
a=-30 K/muu®, b=180 K/Muu. HsBecTHO, uTO OpU TeMmmepaType
HarpeBateysa cBoiiie 1600 K npuGop MOMKET MCIIOPTUTHLCSH, IIOITOMY €ro
HYKHO OTKJIIOUNTh. OnpegennTe (B MUHYTaX), depes Kakoe HauOOJbIllee
BpeMs MOCJe Hadyaja paboThl HYJKHO OTKJIIOUUTE HpHOOD.

B cocyn, comeprxamuiit 10 suTpoB 24-11polieHTHOTO BOZHOIO pPacTBOpa
HEKOTOpOro BeIlecTBa, A0GaBuaAu 5 JUTPOB BOAbI. CKOJNBKO MPOLEHTOB
COCTaBHUT KOHIEHTPAHUA IOJYYHBIIeroca pacraopa?

Haiigute HauMeHbIIee 3HaUeHNe QYHKIMHN ¥ = Vx° —8x + 80 .

He 3abyanbTe nepeHecTn Bce oTBEThHI B 6n1aHk oTBeToB Ne 1.

6nank oteeToB Ne 2. 3anuwinute CHavyana HOMEpP BbLINMOMHAEMOrO 3a0aHus
(13, 14 n 7. #.), a 3aTem nosHoe 060CHOBAHHOE pelweHne u oTeeT. OTBeTh
3anucbiBaniTe YETKO 1 pasbopunBo.

Ona 3anucm pelueHuin U OTBETOB Ha 3apaHunsa 13-19 ucnonb3ynte

13.

14.

15.

16.

a) Pemute ypasuenue 4sin®2x +3cos4x-1=0.
0) Hafifuite Bce KOpHUM 2TOr0 ypaBHEHHS, OPHHAJJIEKan{Uue OTPESKY

=%

B mnpasuibHo# TpeyroanHoii nupamuie SABC ¢ BepminHOii S, Bce pED-
pa koropoii paBubl 2, Touka M — cepeauHa pe6pa AB, touka O —
HEHTP OCHOBAHUA NHUPAMHABI, TouKa F JTeauT orpesok SO B oTHoIIe-
HuK 3 : 1, cuuTas OT BepHIMHLI THPAMUIbI.

a) loxaykure, uro npamasa MF nepunesaukynsapaa npamoii SC.

6) HafiguTe yrojs Mexay miocKkocTsio MBF u miockoctsio ABC.

Pemiute HepaBeHcTBO 9% — 9% + 9! > 511,

OxpysxHOCTE ¢ HenTpoM O BoucaHa B yroj, paBublil 60°. OxpysKHOCTH
foabiiero paamyca ¢ IeHTpoM (; TakiKe BIHCaHa B 9TOT yroJa M
MPOXOAHUT uepes ToOUKy O.

a) JJoxaxkuTe, YTO PafyC BTOPOl OKPY:KHOCTH BABOe GOJibIle pajgmyca
nepBou.

6) Haiigute gauHy o0mIeill XOPABI 3TUX OKPYKHOCTEH, €CJU U3BECTHO,
YTO paguyc MepBOd OKPYKHOCTH pPaBeH 2415 .
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17.

18.

19.

B nagame 2001 roga Ajnexceil mpuodpés 1eHHyio 6ymary 3a 19 000 py6-
Je#. B KoHLe KaXAoro roaa neda 6ymarm Bo3pactaetr Ha 3000 pybueii.
B vauajye sio6oro roga Ajsekceil MOMKeT IPOJATH OyMary ¥ IIOJIOMKHUTH
BbIpYYEHHLIE JeHbrM Ha OaHKoBckuii cuér. Ka)kAaplii rog cymMma Ha
cuére OyzeT yBennumBaThcad Ha 10% . B mHauase xakoro roga AJjexceii
JOJIKEH MpojaTh NEeHHYIo OyMmary, 4To0bl uepes3 NATHAAUATH JIeT II0CJe
MOKYNKH 3TOH OyMarum cymMMa Ha OaHKOBCKOM cuéTe ObLjia HaAHOOJIb-
mieit?

Ilpn kKakux 3HAYEeHHUSAX 4 ypaBHeHHe |x° —4x — 5| —3a=|x—a|-1

HUMeeT POBHO TPU KOpHA?

Kpacusiit Kapaugam crout 17 pyOineit, cuanii — 13 pyOaeii. Hyxuo
KYIHUTh KapaHAamiu, mMmesd Bcero 495 pybseil m cobaogad NOMOJHU-
TeabHOE YCJOBHE: YHCJIO CHHUX KapaHjamieil He AOJDKHO OTJANUYATHCH
OT YHCJIa KPACHBIX KapaHjaliei 00Jbille YeM Ha IIATh.

a) MoxHO a1 KYINTh NPU TaKUX ycaoBuax 32 kapanzama?

6) MoskHO M KYOUTH NPHU TAKUX YCJIOBUAX 35 Kapanjamreii?

B) Kakoe Hamboabpinee 4ymcia0 KapaHAAIIedl MOKHO KYNWUTh HIPH TaKHUX
ycaoBuax?
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TPEHUPOBO4YHAS PABOTA 40

OtBeTOM K 3apaHuam 1-12 aBnaeTcsa Uenoe 4YMCno Unn KoOHeYHas ne-
caTuyHaa apobb. 3anuwuTe YMcno B nose oTeeTa B TekcTe paboTtbl, 3aTem
nepeHecuTe ero B 6naxHk orsetos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLEe-
ro 3agaHus, Ha4ymHasa ¢ nepsoit knetoukun. Kaxayio uudpy, 3HaK «MUHYC» U
3ansaTyio NUWKUTE B OTAENBHON KNeToYke B COOTBETCTBUM C NPUBEAEHHBIMU
B GnaHke o6pasuamu. EaMHULBI U3MEPEHUA NCaTb HE HYXHO.

Yactb 1

l. Iloess ExarepmrGypr—MockBa oTupaBiasercsa B 7:23, a mpuGsiBaeT B
9:23 Ha caenyomuil feHp (BpeMsa MOCKOBCKOe). CKOJMBKO 4acoB mOes]
HaAXOAUTCA B mIyTH?

. Ha pucyHKe >XKHDHBIMU TOYKAMM IOKA3aHO CYyTOYHOE KOJUIECTBO OCAJ-
KOB, BeImasaBmux B Tomcke ¢ 8 mo 24 smsapa 2005 roga. Ilo ropm-
30HTAJIM YKA3LIBAIOTCS YHCJIA MeCANa, N0 BePTHKAJIH — KOJHYECTBO
0CaJKOB, BHINABINHX B COOTBETCTBYIOINHI NeHL, B MHanuMerpax. Ilnsa
HAMISAHOCTHA JXHDHBIE TOYKM HA DHCYHKe cOefHMHeHBI JuHueii. Ompe-
JeJIUTe M0 PHCYHKY, CKOJIBKO AHEHl M3 JaHHOr0 NIepmoAa OCafKOoB He

OBLIO.
CYTOYHOEe
KOJIHYeCTBO T
0CaiKOB 4,5
4,0 -*
3,9 \
3,0
> VR
257 TTHIN
’ ,( ]
1,5
1,0 A \M
TR VINA .
%0 | guciaa
8 9101112131415 16171819 20212223 24 \ecana
3 Haitgure nimomanes kBazgpata ABCD. | lc
Pasmep kampoit kmerxku 1 cm x 1 cM. I\ 1 cm
OTBer naiiTe B KBaAPATHHIX CAHTH- Bl ks
MeTpax.
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4. B cpeasem u3 KaXAbIX 50 DOCTYNHMBIINX B IPOJAXKY aKKyMYJIATOPOB
48 akKyMyJaATOPOB 3apsA’keHBl. HailinTe BEepOATHOCTHL TOrO, UTO KYyII-
JICHHBIH aKKYMYJATOP He 3apaKeH.

5. HaiiguTe KopeHb ypasHeHHs log, 27°° =2,

6. Haiigute Tanredc yria AOB, n306paKEéHHOr0O Ha KjeTyaToii 6ymare.

B

/
/
|
/

7. Ha pucysnke nsobpakeHnl rpadpuk GyHKOuUM y = f(x) U KacaTeJbHaa K
Hemy B Touke ¢ abcmuccoii Xxp. HailiguTe 3HaYeHMe HNPOM3BOLHOMN
dysxoun f(x) B Touke Xo.

YA
A yd
/ P
d
//
//
Y=1f(x // ’
~
A
AR
|
] 1
W 1
/ Xo 0 1 }x

8. IuameTp ocHOBaHMA KOHyca paBeH 14, a jpaunHa obpasymoomieit — 25.
Haiigure niomaks 0CEBOro CeYeHUA ITOr0 KOHYCA.
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10.

11.

12.

Yactb 2
HaiinuTe sHaueHMe BBIpasKeHUsS 7 - 5°% 2,

Ilpu Temmepatrype 0 °C penbc mmeer anuny [, =25 MeTpoB, a 3a3op

MEXJIy cocefHUMH pejbcaMu paBedH 12 mm. IIpu BospactaHum Temiie-
paTyphl IIPOMCXOAUT TEIJIOBOE DACIIMpEHUEe PeJibca, U ero AjauHa OyaeT

meHAThCA 10 3akoHy [(¢)=[ (1+a-¢t), rae o =1,2-10" (°C)”’ — ko-

3¢hbHUIHEeHT TEeNnJ0BOTO pacIIMpeHudA, ¢ — Temmoeparypa (B rpagycax
Henscus). Ilpu xakoit TeMiiepaType 3a30p MeXXIy pejJbCaMH NCYe3HeT?
(OTBet BhIpasuTe B rpagycax llensncus.)

JIBa JesoBeKa OTHPAaBIAIOTCHA K3 OJHOTO M TOTO YK€ MeCTa Ha IIPOTYJKY
AO ONYIIKHM Jieca, HaxoadAmedica B 4,3 KM OT MecTa OTHpPAaBJICHHA.
Oaun uaér co cKopocToio 4 KM/4, a APYIrOli — CO CKOPOCTBIO
4,6 xm/u. [Moiina A0 ONYIIKH, BTOPOH ¢ TOM Ke CKOPOCThIO BO3BpAaIia-
erca obparzo. Ha KakoM paccTOAHMM OT TOYKH OTHPABJICHUA IIPO-
n3oiaét ux Berpeua? OTBeT AaiiTe B KMJIOMETpax.

Haiinnre mauGosninee 3HayeHume GyHKONM y = 4x —4tgx+ -9 Ha

T,
o'rpeaxe[ 1 4].

He 3a6yabTe nepeHecTy sce oTeeThl B GnaHk oTeeToB Ne 1.

6nank otBeToB Ne 2. 3anuuwMte cHavana HOMep BLINOHAEMOro 3aaHvs
(13, 14 v 7. A.), a 3atem nonHoe 060CHOBaAHHOE peLteHne u oTeeT. OTBEThH!
3anucbiBanTe YETKO 1 pasbopunBso.

Ona 3anucu peweHuin U OoTBETOB Ha 3aaanua 13-19 ucnonwayinte

13.

14.

a) Pemute ypasmenme 157 = 3% .(0,2) """,

6) HafianTe Bce KOPHH 3TOro ypaBHEHHSHA, HPHHAAJEKAIINE OTPE3KY
3n

-3m;——|.
2

OcHoBanye uUpPAMOi ueTwhipéxyrojabHoit mpusmsl ABCDAB,C:D, —
npsamoyroasHuK ABCD, B xotopom AB = 12, AD = /31 . Paccrosinue

mexay npameimu AC u B, D, paBHo 5.
a) JlokaXuTe, 4TO ILJIOCKOCTh, MPOXOAAIasa yepe3 TOUKy D mepmeHAu-
KyJasapHO npamoii BD,, nenut orpesok BD, B orHomenuu 1 : 7, cuu-

Tas oT BepmuHbLl D, .
6) Haiignre xocuHyc yria MexKAy IUIOCKOCTBIO, MPOXOAAIIEH yepes TOUYKY
D nepnedAuKyJIApHO IpAMOi BD;, U ILIOCKOCTHIO OCHOBAHWUSA IIPU3MEL.
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15.

16.

17.

18.

19.

2 3
5 +— <0
x°-12x+35 x°-17x+ 70

Pemnte HEpaBeHCTBO

IIatuyronsEuk ABCDE BnucaE B OKDPY’KHOCTb. VI3 BepmuHBI A omy-
IIeHHl neprneRAuKyasapul AF, AH, AP u AQ ua upavmeie DE, BE, CD n
BC c0o0TBETCTBEHHO.

a) Hokaxknure, uto LFAH = ZPAQ.

6) Haiigure AH, ecin AF = a, AP = b u AQ = c.

B aByx obaactax ects mo 250 pabGoumx, KayKABIH M3 KOTOPHIX T'OTOB
TPYAUTHCA IO 5 YaCOB B CYTKH Ha AOOEIYE ANIOMHUHUA WIH HHUKead. B
nepBoii obaacTu OmuH paboumii 3a uyac aob6piBaeT 0,2 Kr aJOMHHHA
uau 0,1 xr HUKessa. Bo Bropoit o6sacTn Jas Ao0LIYM X KT AJTIOMHUHHSA

B JeHb TpebyeTca x° 4UeIOBEKO-uacoB TPYZAAa, a AJAA KOGHYM y KT HH-

KeJiA B JileHb TpebyeTca y° 4esOBEKO-4acoB TPYAA.

Oias Hy»XJ OTPOMBINLIEHHOCTH MOXKHO HCIOJB30BATh MJIH AaJIOMHHHIA,
WM HUKeJIb, NPUIEéM 1 Kr aJlOMHHHS MOYKHO 3aME€HHTb 1 KI HHKeJA.
Kakyio HanGoIbIIYI0O Maccy METaJlJIOB MOYKHO JOORTH B ABYX 00JacTAX
CYMMAapHO A/ HYX]J IPOMBIMIJIEHHOCTH?

Haiifure Bce 3HauUeHMS @, IPH KaXKAOM M3 KOTOPHIX MHOYKECTBO pe-
a—(a2 —2a —3)cosx+ 4

mieEUA HepaBeHCTBA <1 copepXHUT OTPE3oK

53

3’ 2]

MosxHO JM IPHBECTH NpHUMep HOATH Pa3JWYHBIX HATYpPaJbHBIX 4ducel,
npousBefieHue KOTOPhIX paBHo 312 n

a) nATh;

0) ueThIpe;

B) TpH

u3 HUX 00pa3yioT reOMeTpHYECKYIO MpOrpeccuio?

sinx+a®+1
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TPEHUPOBO4YHAS PABOTA 41

OtBeTOoM K 3agaHuam 1-12 asnsieTcs uenoe 4Yucno UNu KoHevHas ae-
caTuyHas apobb. 3anuwmnTe Yucno B None oTeeTa B TekcTe paboThl, 3aTem
nepeHecute ero B 6naHk otBeToB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, HaumHasa ¢ nepBon knetovku. Kaxayio umdpy, 3HaK «<MUHYC» U
3anaTyio NUWINTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C NPUBEAEHHBIMU
B GnaHke o6pasuamu. EauHUUBI U3MEpEeHUii NMcaTb HE HYXHO.

Yactb 1

1. Pyroonka crour 160 pybduaeii. Kaxoe HaubGonbmniee umciio ¢yrbomok
MoxHO Kynuth Ha 600 pybseit Bo BpeMsa pacnpofaKi, KOrja CKHUAKa
cocrasiuser 20% ?

| —

2. Ha rpajpuke, u300pa’>K€HHOM HAa pPHCYHKe, OPEJICTABIEeHO H3MeHeHHe
OHMpIKEeBO CTOMMOCTH AKIUIA rasofo0bIBaioIeil KOMIIaHWM B IIepPBEIE JBe
Heznienu HOAGpsA. 2 HoAOps OGm3HecMeH mpuoGpen 10 axmuii aToi Komma-
gun. Illects n3 HUX oH npozaas 6 HosOps, a 13 HOAGPA — ocraubHEIE 4.
CkonbKo py0Jieit morepsiyi OM3HECMEH B pe3yJbTaTe 3TUX OIepanuii?

pyo6. ¢
1200
1 3 9 12 14  uucma
3. Haiigure naomanes TpeyroasHunka ABC, uso0- 1 B

OpaskeHHOro Ha KJeTuaToii Gymare c paame-
pom KaeTkn 1x1 (cM. puc.)

e S S S e A S S e —
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8.

KosGoit [[»xou momazaer B MyXy Ha cTeHe ¢ BepoATHOCTHIO 0,9, ecau
CTpeJIfAeT M3 MPHUCTPEIAHHOTO peBoJibBepa. Ecam [IKoH crTpesiser u3
HEIIpUCTPEJIAHHOTO PeBOJIbBEPa, TO OH IOHAJaeT B MYXY C BEpPOATHO-
cteio 0,3. Ha ctone nexur 10 peBosibBepOB, M3 HHUX TOJBKO 2 NIpU-
crpensaaasie. KosGoli [[;KOH BHAUT Ha CTeHe MyXy, HayAadyy XBaTaeT
MepBBI¥ TONABINIHUICA PEBOJLBEP W CTpejser B Myxy. Hailiaure Bepo-
SATHOCTH TOrO, 4To [[»XK0H mpoMaxHETcH.

Pemute ypaBHeHHEe VX +9 =5,

B Tpeyroapuuke ABC yron A pasen 29°, AC = BC. Haiigure yroxa C.

C

A B

Ha pucynke wnsobpaxkennsl rpabur auddepeHiupyemMoii GpyHKIuu
y= f(x) M KacaTesjbHasd K HeMy B TouKe c¢ abcmuccoit x,. Halgure

3HaYeHUe NPOU3BOAHON QyHKIHH [ (x) B TOUKE X, .

AY
//\\
\
;\ _
v =7(x) 51,
\\ ////
1 1 1
-t : :
-4 x| O 1 4 X

O0bém muaueApa pased 12. Yemy paBeH 00b€M KOHYCa, KOTODBINI UMe-
eT TaKoe JKe OCHOBaHWe M TaKYIO JKe BHICOTY, KaK ¥ JAHHBIA HUAWHAD?

Yactb 2

Hailingute 3Hayenne Buipaxkenus loggl44 — loged.
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10.

11.

12,

3aBucuMocTs 00/béMa copoca ¢ (ThiC. py0.) Ha NPOAYKIHIO NpPEeRIpH-
ATHA-MOHOIIONNCTA OT HeHbl p (Teic. py6.) 3agaérca dopmysoit
qg = 160 — 10p. Bripyuxka mnpepupuaTusa 3a mecsn r (8 Teic. py6.)
BBIUMCIdAeTCA N0 dopmyie r (p) = q + p. Oupegenute neHy p, nIpHU KO-
TOpoii MecssuHas BBIpyYKa 7 (p) coctaBut 280 Thic. py6. OTBeT mpuBe-
JAUTEe B ThiC. PYO.

YucseHHOCTh BOJIKOB B [BYX 3amoBesuukax B 2009 roay cocraBiasaia
220 ocoGeii. Yepea roj o0HADYKWIHM, UTO B IEPBOM 3allOBEAHHUKE YHC-
JICHHOCTH BOJKOB Boapocya Ha 10%, a Bo Bropom — Ha 20% . B pesyis-
TaTe oOmIad UYHMCJICHHOCTH BOJKOB B [ABYX 3alOBEJHMKAaX COCTaABHJIA
250 ocobeii. CKOJIEKO BOJIKOB ObLI0 B mepBoM 3amoBeguuke B 2009 roxy?

Haiigute HauMeHbIllee 3HadYeHMe QYHKOUHM Y =€ — 8¢ +9 Ha oTpes-
ke [0; 2].

He 3abyabTe nepeHecTn Bce oTBeThl B HnaHk oteeToB Ne 1.

6nank otBetoB Ne 2. 3anuumTte cHayana HOMEP BLINOAHAEMOIrO 3a4aHUs
(13, 14 n 1. 4.), a 3atem nonHoe o6OCHOBaHHOE pelueHne n oteeT. OTBETHI
3anucobiBaiTe 4ETKO 1 pa3bopumso. .

Ona sanucu peweHnit n oTBeTOB Ha 3agaHuna 13-19 mcnonbayinte

13.

14,

15.

16.

a) Pemure ypaBrenue 5° ***' +5% 4 = 30.
6) HaiinuTe Bce KOpPHH 5TOT0 YpaBHEHHs, NPHHAAJNEKAIGHE OTPE3KY
[- 1 8].

OcHoBaunem nupamoit TpeyroabHoii npuamsl ABCA;B:C, aBasercs pasB-
nobeapennsiit rpeyrosibHuk ABC, B koropom AB = BC = 20, AC = 32.
BoxoBoe peb6po npusmsel pasuo 24. Touxa P npuHaanexut pedpy BB,
apuuém BP : PB, =1 : 3.

a) Ilycte M — cepeauna A B,. Jlokaxxure, uro npameie MP u AC
TepneHAuKYJIADHBI.

6) Haiigure Tauresc yria Mmexay maockoctamu A B,C, u ACP.

x2-2x-1 2
+ <
x-2 x-3

Perure HEPpaBEeHCTBO

Ha xarerax AC u BC 1npsaMoyroinHoro TpeyroabHUKa ABC BHe
TpeyrojibHUKa mnoctpoennl Kpagpatel ACDE wu BFKC. Touxka M —
cepeauHa runoTenyssl AB, H — Touxa nepeceuenus npameix CM u DK.
a) Hoxaxwure, utro CM 1 DK-.

6) Hatizure MH, eciy N3BeCTHO, YTO KaTeThl Tpeyroiabuuka ABC pas-
HeI 60 n 80.
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17.

18.

19.

Y depmepa ecTh ABa MOJA, Kaykjaoe miomaabpio 10 rekrapos. Ha kam-
JOM IIOJie MOYKHO BRIDAIIIMBAThH KapTodedb W CBEeKJY, HOJA MOYKHO Je-
JUTh MEXAY STUMH KYyJbTYypPaMH B JII000O# mpomopuuu. YpPoKaHHOCTE
Kaptodesnsa Ha nepsoMm mnoje cocrasjaser 400 1/ra, a Ha BTOpOM —
300 m/ra. VYpomxailHOCTh CBEKJIbI HA I[EPBOM IHOJE COCTABJAET
300 1i/ra, a ua BTopom — 400 1 /ra.

®epmep MOXKeT HmpoAaBaTh KapTodenas mo uene 5000 py6. 3a nenTHep,
a ceekay — 1o meHe 6000 py0. 3a neHtTHep. Kakoil HanGoapmuii [oxox
MOJKET HOJIyUuTh (hepmep?

Hafinute Bce 3HaueHMs Kk, OPH KaKAOM H3 KOTOPHIX ypaBHEHHE
1+(2-2k)sint

cost —-sint
[0:5)
2

Jana 6eckoneuHas apudMeTuyecKasi IPOrpeCcChs, NEPBLIN YjeH KOTO-
poii paBen 2014, a pasHocTs paBuHa 13. Kamaslii 4jeH mporpeccuu sa-
MeHMJIN cyMMoil ero nudp. C moayyeHHO# HOCAELOBATEIBHOCTBLIO IO-
CTYNWIN TaK)Ke W AeHCTBOBAIH TaK A0 TeX IOp, IOKa He IOJyYUIach
HOCJIEAOBATENHHOCTh OJHOSHAUHBIX YHCEJI.

a) Haligure ThICAYHOE YUCJIO MOJYYHUBINEHCS IOCIEA0BATEILHOCTH.

6) Haiigute cyMMy mnepBOil THICAYM YHCEJ MONYyYMBHICHCS IOCTAEHOBa-
TEJbHOCTH.

B) Yemy MosKeT paBHATHCA Hauboabmas cymma 1010 umcesn moay4ms-
nretica 1ocJeA0BATENIbHOCTH, UAYIINUX IOAPAL?

=2k wumeer x0oTA OBl OAHO pellleHHWEe HA HHTepBaJe
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TPEHUPOBO4YHAS PABOTA 42

OTtBeTOM K 3agaHuam 1-12 aBnaeTcs uenoe 4Yucno Mnu KoHeyHas ge-
caTuyHaa apobb. 3anuwUTe YUCNO B Nnose oTBeTa B TEKCTe paboTbl, 3aTem
nepeHecute ero B 6naHk oteeToB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLE-
0 33jaHNA, HaYMHaa C NepBON KNeTo4ku. Kaxayio undpy, 3HaK «MUHYC» U
3anaTyio NULLUTE B OTAENbHOW KNETOYKe B COOTBETCTBUM C NpUBEeAEHHLIMU
B 6naHke o6pasuamun. EqMHULIBI U3BMEPEHUIA NMUCcaTh He HYXHO.

Yactb 1

1. Ceipok ctouT 5 py6. 40 xon. Kakoe HamboJsibIIee 4HCIO CHIPKOB MOXK-
HO Kynuth Ha 40 pyOieii? '

2. Ha pucynxke wusobpaxkeH rpadux CpegHECYTOYHOH TeMIEpaTypsl B
r. CaparoBe B nmepuog ¢ 6 mo 12 oxkrabpsa 1969 r. Ha ocu abecouce ot-
KJIAQLIBAIOTCA YHCJA, HA OCH ODAHMHAT — TeMIeparypa B rpagycax
Henscus.

CpepuecyTounasa Temneparypa B CapaTose
¢ 6 mo 12 oxTabpa 1969 r.

12,0

10,0
yd N
8,0 P
6,0 V4

4,0
2,0

0,0
6 oKT T okT 8 oKT 9 oKT 10 oxT 11 oxkT 12 OKT

Onpenenute mo rpaduky, CKOJMBKO AHeH M3 YKa3aHHOrO IepHoja
cpenHAA TeMieparypa 6wia B npeaenax ot 6,5 °C go 9 °C.

3. Haiigure namomaaes Keazpata ABCD. Pasmep KaKAoH KJETKH
1 cm x 1 cm. OTBeT JaiiTe B KBaJPaTHRIX CAHTHMETPAaX.

1cm
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8.

B cayuaiinoM sKcmepuMeHTe OpocaloT ABe MrpajibHble KocTH (KyOuKa).
HaiiguTe BEepOATHOCTH TOTO, YTO B CyMMe BHITIAZieT 7 o4xkoB. PeayssTar
OKPYIVIATE A0 COTHIX.

Pemnte ypaBHenue vx +4 =7.

Huarosanu tpanenuu ABCD c ocHoBamusimu AB u CD mepeceKaioTcs
B Tourke M. Haiinure MC, ecin AB = 11, DC = 33, AC = 28.

Ha pucynke nsobpakeH rpadpuk dysKknum y = f(x) 1 OTMEYEHBI TOUKH
-7, -3, 1, 7. B xakoif u3 3THX TO4YEK 3HAUCHHE ITPOM3BONHOI Ham-
meHbIIee? B oTBeTe yKaXKKUTe 3TY TOUKY.

Y

x

1
1
1
[}
1
7

ok P e e e = e =

JduaroHajs NIpaBUJIBHOMK YeTHLIPEXYrOJLHONR NPHM3MBI HaKJOHEHAa K
ILJIOCKOCTH OCHOBaHu#A moj yriom 30°. Bokosoe pebpo pasmo 3. Haii-
AUTE AUArOHAJb IIPU3MBEI.

Dl Cl
A, B,
D c
A B
Yactb 2

Haiiaure 3HaueHUe Beipaskenua logz13 — logz117.

B xoze pacoajga pajuOaKTHBHOTO H30TOIIa €ro Macca yMeHbHIiaercda mo

t
3aKOHY m(t) =my-2 T, rge mo(Mr) — HayanbHAs Macca HM30TONA,
t (MuH) — BpeMs#, IpoIIeAIIee OT HAYAJILHOrO MOMeHTa, T (MuH) —
nepuoj mojypacnajia. B HauaJdbHBIE MOMEHT BpEeMEHM Macca HM30Tona
mo = 200 mr. Ilepuoxn ero moaypacmaga T = 4 muH. Yepes CKOJBKO
MHUHYT Macca usorona Oyaer pasHa 25 mr?
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11.

12.

IlonoBuHY BpeMeHm, 3aTPadYeHHOTO Ha AOPOry, aBTOMOOMJIL €XalJl cO
CcKopocThio 60 KM/4, a BTOPyI0 HOJOBHHY BPEMEHH — CO CKOPOCTHIO
46 kM/4. HafigzuTe CpefHIOI0 CKOPOCTHL ABTOMOOHMIASA HA MPOTAKEHUN
Bcero myru. OTBeT gaiite B KM/4.

Haiinute nauGosbinee 3mauenue GyHKnmum y = x° +20x> - 65x Ha or-
peske [- 4; 0]. »

He 3abyabte nepeHecTu Bce oTBETHI B OnaHk otBeToB Ne 1.

6nank otBeToB Ne 2. 3anuwnte cHayana HOMEp BbIMOJMHAEMOrO 3aAaHus
(13, 14 u 7. a.), a 3aTem nonHoe 060CHOBAHHOE pelwieHne u oTeeT. OTBETbI
3anucbiBanTe 4éTKo 1 pa3bopuuBeo.

Dna 3anucn peweHnn n oTBeTOB Ha 3agaHus 13-19 ucnone3yite

13.

4.

15.

16.

17.

a) Pemure ypasEenme 6° 47 + 6% "1 =42,

6) Haiinure BCe KOpDHM B3TOI0 yDaBHEHWs, NPUHALJIEKAIINE OTPE3KY
[- 2 4].

B npaBuibHO# TpeyroJabHOi nupamuae SABC ¢ BepminHOii S, Bce péb-
pa Kortopoii paBHBI 6, Touka M — cepexuna pebpa BC, Touxa O —
HeHTP OCHOBaHMA NMUPaMHUALI, Touka F gmeauT orpesoxk SO B oTHOIIe-
HAH 1:2, cuuTas OT BEepIIUHBI HHPAMHUILL.

a) HajizjuTe oTHoIIeHHe, B KOTOPOM IJIOCKOCTE CMF neanT OTpPesoK
SA, cuuTas OT BEpIIHUHH S.

6) Hasiagnre yroa mMexay miaockoctbio MCF u maockoctihio ABC.

Peninte mepaBercTso log (x —2)-log (x+2)<0.

OKpY’KHOCTB, IIOCTPOEHHAs Ha cTopoHe AD mapasnenorpamma ABCD
Kak Ha JAuaMeTpe, IPOXOAUT Uepe3 TOUKY IIepecedYeHHs AUaroHajen
napaJulejiorpaMma.

a) Hoxkaxwure, uro ABCD — pom®0.

0) 9Ta OKPYKHOCTH mepeceKaeT CTOPOHY AB B Touke M, npuuém
AM : MB=1:2. Haitgute pauaromanb AC, ecim HU3BEeCTHO, UTO

AD = 243.

31 mexabps 2014 roxa Bacuiuii B3aAa B GaHKE HEKOTOPYIO CyMMY B
Kpeaut nmoa 11% rozoseix. CxeMa BBIILIATHL KPEOUTa CACAYIONIAA —
31 nexalpsa xKaMjgoro cjieAymoIliero rojga 6aHK HauyuCJASEeT MPOHEHTH Ha
OCTaBHIVIOCA CYMMYy ZoJjra (To ecTh yeenuumsaer goJar Ha 11%), sarem
Bacunuit nepesoaut B 6ank 3 696 300 pyoaeii. Kakyio cymMmy B3k
Bacunuii B 0aHKe, eCJM OH BBIILUIATUJA JOJT ABYMS PaBHBLIMH ILjIaTe-
sxamu (TO ecTh 3a [Ba roaa)?
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Haiigure Bce 3HaYeHHA a, IIpH KOTOPHIX CHCTeMa

Ixz—x—6|=(y—l)2+x—7,
3y=2x+a

HMeeT POBHO OAHH NJIN NBA KOPDHAA.

Ha pocke HammMcaJ i HECKOJBKO He 00f3aTeJIbHO PAa3JMIHBIX ABY3HAU-
HbIX HaTypaJibHBIX 4YuceJ 0es3 HyJiell B AecATHYHO# 3amucu. Cymma
3THX YMCeJl OKasajiach paBHOH 363. 3aTeM B Ka)XKJAOM YHCJIe TOMCHAJIHN
MeCTaMH MEPBYIO U BTOPYI0 mMudphl (manpumep, uncio 17 sameHmIH
Ha gHCcao 71).

a) IIpuBeanTe mpuMep HCXOAHBIX YHCEJN, JJIS KOTOPHIX CYMMAa IOJY-
YUBOIMXCA YHCEJ POBHO B 4 pasa 0OoJibmie, 4eM CyMMAa MCXOAZHBIX YH-
ceJr. :

6) Morsza Jm cyMMa DOJYYMBIIMXCA 4YHCeJ OBITH POBHO B 2 pasa
Oosibmie, 4YeM CyMMa MCXOZHBIX guce?

B) Haiignre HanGosabiiee BO3MOYKHOE 3HAYEHNE CYMMBI MONYIHBIINXCSH
YHCen.
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TPEHUPOBO4YHASA PABOTA 43

OTtBeTOM K 3agaHmnam 1-12 aBnaeTca uenoe 4Yucno Unum KoHeyHaa ne-
caTnyHas apobb. 3anuMwmnTe YUMCno B Nnosie oTeeTa B TekcTe paboTbl, 3aTtem
nepeHecute ero B 6naHk otBeToB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLE-
ro 3aaHusl, HaunHasa ¢ nepBomn knetoukn. Kaxayio undpy, 3HaK «MUHYC» U
3anaTyIO NUILIUTE B OTAE/IbHOW KNEeTO4YKe B COOTBETCTBUN C NPUBEAEHHLIMU

B GnaHke ob6pasuamun. EAMHULBI USMEPEHUIA MUCATL HE HYXHO.

Yactb 1

1. Terpaae crour 40 py6reit. Kakoe naubonbiiee YucjiI0O TAKHUX TeTpa-

Aeit moxxkHO Oyaer kynuTh Ha 470 pyOaeil mocJjie OHM)KEHHUSI IEHEI
Ha 25%7?

2. Ha auarpamme mokKasaHa cpeflHsis TeMmepaTypa Bos3ayxa B Cumdepo-
nojie 3a Kaxaslii Mecanm 1988 roma. Ilo ropm3oHTanM yKas3BIBAIOTCS
HOMepa MecHlleB, 10 BePTUKAJH — CpeAHASA TeMIepaTypa B rpagycax
Lenbcusi. OnpesennTe U0 AMArpaMMe Pas3HOCTh CPeAHHX TeMIepaTyp
caMoro TEIJIOro M caMoro xojojaHoro mecana B 1988 roay B Cumbepo-
none. OTBer gaiitTe B rpagycax llenncus.

T °C4

26
24 |
22
20 | | : —
18 ' |
16
14
12
10

S N e O @

-10—-11—-12— gomepa mecaues

1

[=:]

| R e
® |
[=]

|
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Haiigure miomaaes mapajjexorpaMma, ) 1
n300paKEHHOr0 Ha KJeT4yaToii Gymare -
c pasamepoM KietkH 1 cm x 1 cm 1
(cM. puc.). OTser paiiTe B KBajpar-
HBIX CAHTHMeTpax.

B rpynme TypucToB 8 uesioBeK, B ToM umcie TypucT A. C momomsio
JKpebus OHM BHEIOHPAIOT ABYX YEJIOBEK, KOTOPhIE JOJYKHBI HATH B CEJIO
3a mpoaykTramu. KakoBa BEepOATHOCTH TOr0, YTO TYPHCTY A. BhIIaAeT
o Kpebuio moiTH B ceno?

Haiiaute KOpeHb ypaBHeHHsA /b + 2x = 3.

OcTpele yribl OPAMOYTOJIBHOTO Tpe- C
yroabHuKa paBHel 87° u 3°. Haiigu-

Te YroJl MeXAy OHCCEeKTpHCOH H

MeAuAaHOM, HOpPOBEeAEHHLBIMH H3 Bep-

MUHEI npamMoro yraa. Orser paiite B A M D B
rpagycax.

Ha pucysake mnsobpaxeHBl rpaduk
byEkODun y = f(x) ¥ KacaTenrbHAA
K HeMy B ToukKe c abcmuccoit xo.
Haiigure 3HaueHWe NPOM3BOAHON
dyaKouA f(x) B TOUKe Xo.

B mpaBunbHO# TpeyrosabHO# mupamuae SABC S
rouka K — cepexguna pe6pa BC, S — Bepmu-

Ha. U3BecTHO, uTo SK = 10, a muomans 60Ko-

BO# moBepxHocTH paBHa 60. Haiingute anuny

orpeska AB.
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10.

11.

12.

Yactb 2

Haitaure 3snauyenne Boipaskenus 2tg15°-tg105°.

K wucrounuky ¢ 9JC £ =65B u BHYTPEHHMM COIPOTHUBJCHHEM

r=0,5 OM xoTAT HOAKJIOYUTL HATPY3KY ¢ compoTusjeEueM R Om.

Hanpsxenue Ha 9T0if HArpys3Ke, BBIDA)KaeMoe B BOJIbTaX, JAaéTcA
. ER

dopmymoit U = Brr IIpu KaKOM CONPOTHBJICHUM HATPY3KH HANpA-

JKeHue Ha Heit Oyzetr 60 B? Orser BrIipasuTe B oMax.

W3 Ttoukum A B TouKy B oaHOBpeMeHHO BBI€XaJH J[ABa aBTOMOOHJIA.
IlepBEiit Ipoexaji ¢ MOCTOAHHON CKOPOCTHIO BeCh NyTh. BTOpOiil mpo-
exaJ IepBYI0 NOJOBHMHY HOYTH CO CKODOCTBIO, MEHbIIEH CKOPOCTH
nepBoro Ha 14 KM/4, a BTOPYI0 MHOJOBHHY IYTH — CO CKOPOCTHIO
105 xM/u4, B peaynbraTe dero npubeli B B 04HOBpEMEHHO C HEPBHIM
aBToMoOunem. Hailiiure CKOpPOCTH IEepBOr0 aBTOMOOHJISA, €CJM H3-
BECTHO, 4TO OHA Ooabmie 50 km/4. OTBeT AaiiTe B KM/4.

Halinute HauMeHblliee 3HaYeHHEe DYHKINH Y = x* — 3x®> + 19 =Ha or-
peske [1; 3].

He 3abyabte nepeHecTn Bce oTBETHI B 6naHk oTBETOB Ne 1.

6naHk orBetoB Ne 2. 3anuwmte cHavyana HOMEpP BbLINOJIHAEMOro 3aaaHus
(18, 14 n 1. a.), a 3aTem nonHoe 060CHOBAHHOE peweHne u oTeeT. OTBETb!
3annceiBanTe 4ETKO U pa3bopunso.

Ina sanucu pewennit n oreBeToB Ha 3amaHus 13-19 ucnonbaynte

13.

14.

15.

a) Pemrure ypasmenme 2-9° 1 4+ 42.6°° % _15.4" %1 =0,
0) Hatigure BCe KODHHM STOr0 ypaBHEHWA, IPHHAJAJEKAINVEe OTPE3KY
[-13].

Pebpo SA nupamuabl SABC nuepneHIuKYJIAPHO IIJOCKOCTH OCHOBaHUSA
ABC.

a) Jloka)kure, UYTO IJIOCKOCTb, IPOXOAAIIas uepe3 CepefUMHBLI pedep
AB, AC un SA, orcexaer oT nmupamuibli SABC nupaMupy, o0€M KOTO-
poii B 8 pas mMenbmie o0bpéMa nupamunsl SABC.

0) Hailinute paccTodHMe OT BepIIMHBI A A0 3TOH ILIOCKOCTH, €CJIH

SA =25, AB = AC = 10, BC = 45 .

24 + 2x — x*?
25-x2 14

16

Peninre nepasencTBo log >1.
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Toukn B; u C;, nexar Ha cTopoHax coorBercTBeHHO AC u AB Tpe-
yroavauka ABC, npuuém AB, : BC = AC, : C,B. Ilpameie BB; n CC,
mepecexkamTcs B Touke O.

a) Hokaxmure, uro nupsmas AO genant momnojam cropory BC.

0) Hajinure oTHomIeHMe IaoINagM dYeThIpéxyroasuuxka AB;0C, kK
niouiaau TpeyroabHuka ABC, ecam wmu3BecTHO, uTo AB :B(C=

= AC,:CB=1:3.

B aByx obsmactax ects nmo 100 paGouux, KaKAblii B3 KOTOPBIX T'OTOB
TpyAuThea mo 10 4acoB B CyTKHM Ha AOOLIYEe aMIOMUHHUSA HWJIH HUKedsa. B
nepBoil obaacTu oauH paboumii 3a yac goGwiBaer 0,3 Kr amoMuHug
win 0,1 kr HEKena. Bo BTopoii o6aacTu Juist JOOLIYHM X KIr aJIOMHUHHSA

B JeHb TpebyeTcs X’ uenOBEKO-4acoB TPYAQ, a A AOGBIYM Yy Kr HH-
Kesd B eHb TpebyeTca y° UeJIOBEKO-4acOB TPYAA.

O6e 00sacTH HOCTABAAIOT AOOBLITHIH MeTaJlA Ha 3aBOJ, rie IJs HYXKJI
IPOMBIIILJIEHHOCTH HPOU3BOAUTCS CILIAB AMIOMHHHA U HUKENHd, B KOTO-
POM Ha 2 Kr aJioMuUHHA npuxoaurcsa 1 kr uukens. Ilpu stom obaactu
JOrOBAPUBAIOTCA MEXKAY c0o00ii BecTH AOOLIUMY METaJIJIOB TaK, YTOOHI
3aBOJi MOT IIPOM3BECTH HAWOOJbINlee KOJIUUYECTBO ciiiaBa. CKOJBKO KH-
JIOTPaMMOB CILIaBa IPH TAKHUX YCJAOBHUAX €XKETHEBHO CMOJKET IIPOU3Be-
CTH 3aBOA?

Haiignre Bce 3HaU€HUA a, IPH KOTOPBLIX CHCTEMA

2x°+ P -1+ y° +4y =0,
y=0,5x+a

umMeeT ABa Ui TpHU KOPHA.

Tpu pasimyHLIX HATYPaJBHEIX YHUCAA SBJISIOTCA JUIMHAMH CTOPOH HEKO-
TOPOTO TYNOYTOJLHOIO TPEYTOJbHUKA.

a) Moxker M OoTHOIIEeHHE GOJBIIEr0 M3 ITHUX YUCEJ K MEHbINeMY Hu3
HUX ObIThL paBHO 27?7

6) Mosker i orHomeHWe GOJIBIIEro M3 STUX YHCEN K MEHbIIeMY U3

4
HUX OBLITH PaBHO 3 ?

B) Kakoe HamMmeHbIllee 3HAYEeHHWE MOYKET MOPHUHUMATL OTHOIIEHUE
6oJbIIET0 M3 3THX 4YHCE] K MEHBIIeMY W3 HHUX, €CJ¥ H3BEeCTHO, UTO
cpeiHee MO BeJIHYHUHE Yucjo paBHo 207
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TPEHUPOBO4YHASI PABOTA 44

cATuyHas Apobb. 3anuwimMTe YCno B Nosne OTBeTa B TekcTe paboThl, 3aTem
nepexecurte ero B 6naHk oteeToB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLe-
ro 3aagaHus, Ha4ynMHasa ¢ nepeBon kneto4ku. Kaxayio umdpy, 3HaK «sMUHYC» U
3anAaTyio NULLIKTE B OTAENLHOW KNIETOYKE B COOTBETCTBUM C NMPUBEAEHHLIMU
B 6naHke o6pasuamu. EguHULbLI U3BMEepeHnii NUCaTh He HYXHO.

OtBeTOM K 33paHuaM 1-12 aenaeTcsa uenoe 4Yucno unu KoOHeyHas ae-

Yactb 1

B TypucTHYecKHil mOXO0J oTHpaBasiercsa rpynma us 18 genosex. B mo-
XOZie Ha OAHOrO 4YeJioBeKa mpuxoauTcsa 60 rpaMmMoB rpeuxm Ha OpHeM
numu. [Inasupyerca 7 pas rotoBuTh rpedky. CKOJIbKO KHJIOIPaMMO-
BBIX Ia4YeK HEOOXOAWMO KYOHTh, YTOOBI rPEYKH XBATHIIO?

Ha agmarpamme mokasaHo 4Hcao 3ampocoB co ciaosom KHMHO, cpenasn-
HBIX Ha HEKOTOPOM IIOMCKOBOM caiTe BO BCe MeCANbI C AHBApsA IO CeH-
taA6ps 2010 roma. Ilo ropusOHTAJIM YKAa3bIBAIOTCA MECSNbI, IO BepTH-
KaJiM — YHCJIO 3ampocoB 3a JAaHHBINH wMecan. Onpeaeaute 1O
AuarpaMMe HaubGoJibIIee MecAYHOE YHCJIO 3ampocoB co ciosom KHMHO
B YKas3aHHBIN NePHOA.
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Haiigure nmomaas S Kpyra, u3o0pa)X€éHHOro Ha KJeTyaToi Gymare c

S
pasMepoM KJeTKH 1x1 (cM. puc.). B oTBeTe ykaxkure — .
T

AR

V. N N

A LN

1«:‘,' =“: ' '/

Ilepen mawanom marTya mo (Qyrbéony cyabs OpocaeT MOHETY, YTOOBI
onpeAenuTh, Kakad H3 KoMaHJA O6yzeT mepBas BIajeTh MAYOM.
Komanzna «Benwle» mo oyepeau mrpaer ¢ KomaHzamu <«KpacHsie»,
«Cuamne» u «3enénsie». Haiigure BEpOATHOCTH TOrO, YTO POBHO B
ABYX MaTdaxXx M3 TPEX IIpPaBO NEePBOM BJIAJeTh MAUYOM IOJYUYHT KO-
MmaHAa «BeJbie».

1 _ 1
4x+9 6x+12°

HaiiguTe KOpeHs YpaBHEHHSA

B rpeyronbanke ABC AD — Ouccextpuca, yroax C pasen 21°, yroxn
CAD pasen 30°. Haiigure yron B. OTser naiite B rpagycax.

Ha pucynke u3o6paxén rpadux dyexkuun y =f'(x) — mpomssogHOi
dyrxnuu f(x), onpenenénroii Ha unTepBate (- 3;8). Haiigure Tou-

Ky Makcumyma pysxnun f(x).

YA o
B y=1(x)
A ‘r
\| |, 4
-3 0 1 8 x:
\-..__ _.//

B npaBuibHOW  YeTHIPEXYTOJBHOM
nupamuge SABCD Touka O —
IeHTP OCHOBaHUA, S — BepIIXHA,
CS =17, BD =16. Haiigute Anuny
orpeska SO.
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10.

11,

12.

Yactb 2

. . 229 14
Haiigure tgo, ecau sinao=——n aec|0;—|.
29 2
Hab6aoaarens HaxoauTCcsa Ha BbicOTe A, BHIpasKeHHO#H B MeTpax. Pac-
cToAHKHE OT HabjgiozaTensa A0 HabGawOAaeMoO#l MM JIMHUM I'OPH30HTAR, BBI-

/Rh
paKeHHOe B KHMJIOMETpPaX, BhBIYHUCAseTcs mo dopmyse [ = 500’ rae

R =6400 kM — paamyc 3emuan. Ha Kakoil BpICOTe HAXOOHUTCHA HaOJIO-
JaTeib, €eCAM OH BHIHUT JIMHHIO T[OPHU30HTA HA PacCTOSHUH
24 kunomerpa? OTBeT gaiiTe B MeTpax.

IlepBuiii crnaB cogep:xkut 5% Meau, BTopo — 14% wmeau. Macca
BTOPOTO cIjiaBa OoJiblile MacChl mepBoro Ha 7 Kr. M3 aTux ABYX cCIja-
BOB IOJYYHJIHA TPETHH cmiaB, coaep:kammii 10% megu. Haitgmre mac-
cy TpeThero ciiaba. OTBeT faiiTe B KMJIOrpaMMax.

Haiinute HanGoabllee 3HayYeHHMe QYHKIUH Y = x° + 8x° +16x +23 Ha
orpeske [-13;-3].

He 3abyabTe nepeHecTu Bce oTBETHI B Gnaxk oteeTos Ne 1.

6naxk oTeetoB Ne 2. 3anuwmte cHavana HOMEP BLINOAHAEMOro 3afaHus
(13, 14 v 1. o.), a 3aTem nonHoe o60cHOBaHHOE pelwleHne u oreeT. OTBeThb
3anucbiBanTe 4YETKO 1 pasbopumBeo.

Ana 3anucn peweHuin n oTBeTOB Ha 3aganus 13-19 ucnonb3yiite

13.

14.

15.

a) Pemnte ypasuenue 7 sin® x + 8 cos x — 8 = 0.
6) Haitiute BCe KODHH 3TOr0 YpaBHEHHS, NPHUHALJIEIKAINUE OTPE3KY

53

OcHoBaHNEeM HpAMOii Tpeyroabuoi mpusmbi ABCA,B;C, ABaAeTrca pas-
nobGenpennslilt Tpeyroasauk ABC, B kotropom AB = BC = 10, AC = 16.
Boxosoe pe6po mpusmel paBHo 24. Touka P — cepeauna pe6pa BB;.

a) Hailigute TaHreHc yria Mexny miaockoctamu A, B,C, u ACP.

6) Haiigute paccrosamue oT Touku B mo miaockoctu PAC.

PemuTre HEpaBEeHCTBO

log, 3 + log, (x"’ —Tx+ 11) <log, (xz —Tx+ 3 + 10).
x x
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16.

17.

18.

19.

Croporna CD npamoyroiabauxka ABCD xacaeTcs HEKOTOPOIl OKPYIKHO-
ctu B Touke M. IIpoposasxenue cTopodsl AD mepeceKkaeT OKPYKHOCTH B
Toukax P u @, npuuém touxka P jgexkur mexay rouxamu D u Q. Ilpsa-
masa BC KacaeTcs OKPY’KHOCTH, a TOUKa @ JeKHUT Ha npamoii BM.

a) Hokaxkute, uto ZLDMP = /CBM.

6) HUaBecTHO, uTo CM = 17 u CD = 25, Haiiaure cTopony AD.

B aByx miaxTax JoORIBAIOT ajJIOMHHHII M HUKeJb. B mepsoii maxre
umeercsa 100 pabounx, KaKABIH M3 KOTOPEIX I'OTOB TPYAUTHCA 5 YACOB
B jaeHb. IIpu sToM oauH paboumili 3a dac noObIBaeT 1 Kr aJOMuHHS
unau 3 Kr HuKeas. Bo Bropoit maxrte nmeerca 300 paboumx, KayKAbIi
M3 KOTOPLIX TOTOB TPYAUTHCA 5 uyacoB B JeHb. IIpm aTom omuu pabo-
yuii 3a yac JOOBIBaeT 3 KI aJdIOMHHHA WiH 1 Kr HUKensd. _

O6e maxTEl HOCTABJSIOT NOOBITHIH MeTAasJ Ha 3aBOX, TAE AJIS HYMX]
OPOMBINILJIEHHOCTH HMPOM3BOAUTCA CIUIAB AJIOMHUHHUS M HUKEJIA, B KOTO-
pPoM Ha 2 Kr amioMuHHsA npuxogutcsa 1 xr Hukesns. IIpm 3ToM ImMaxTe
AOTOBapHUBAIOTCA MEMJAY co0oit BeCTH [AOOBITY METAJUIOB TaK, YTOOHI
3aBOJ] MOI' IPOMU3BECTH HambOJIbIIee KOJUYECTBO ciiaBa. CKOJABKO KH-
JIOTPaMMOB CILIaBa IPH TAKHX YCJIOBUAX €KEAHEBHO CMOJKET IIPOu3Be-
CTH 3aBOA?

Haiigure Bce 3HadYeHHA 4@, HOPU KaXKAOM M3 KOTOPLIX YpaBHEHHE

l2l"‘ - al - = 47" uMeeT eIWHCTBEHHOE pellleHHe.

i+2a
2x

B TypBUpe IO maxmMaTaM HPHHHMAIOT YIaCTHE MAJLYHKH U JeBOUYKH.
3a mobeny B maxmMaTHOM HAapTHH HAYMUCASIOT 1 OYKO, 3a HHYBIO —
0,5 ouka, sa mpourpeimi — 0 oukoB. Ilo npaBuaam TypuEHpa KasKABIi
YUYACTHHUK UTPaeT ¢ KAXKJABIM ADYTHM ABaXAbl.

a) KakoBo mam0boJibIliee KOJMIECTBO OYKOB, KOTOPOE B CyMMe MOTLJIH
Ha0paTh IeBOYKH, €CJIH B TYPHHUPE NMPHHUMAIOT YUACTHE TPH MaJbUAKA
M ABe AeBOUYKH?

6) KakoBa cymmMa HaGpaHHBIX BCEMM YYAaCTHHKAMHM OYKOB, €CJIM BCEro
VYaCTHUKOB JECATH?

B) CKOJIBKO ZleBOYEK MOIJI0O HIPHHMMATHL Y4YacTHe B TYPHHpE, €CJIH H3-
BECTHO, 4YTO MX B 7 pa3 MeHBIIE, YeM MAaJBYHAKOB, H UTO MAJbUHKH
Habpaiu B CyMMe POBHO B TpH pasa GoJibIOe OYKOB, YeM AEBOYKH?
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TPEHUPOBO4YHAY PABOTA 45

OTBeTOoM K 3apgaHuamM 1-12 asnseTtcs uenoe YuCno UM KoHeyHas pe-
cATMYHaA ApoOb. 3anuumMTe YUCNo B NnoJsie oTBeTa B TekcTe paboThl, 3aTem
nepeHecuTe ero B 6naHk oreetoB Ne 1 cnpasa oT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, HaunHasa ¢ nepBon knetToukn. Kaxayio umdpy, 3HaKk «MUHYC» W
3anATyio NULIKTE B OTAENBHOW KJIETOYKE B COOTBETCTBUM C NPUBEAEHHLIMA

B GnaHke o6pasuamu. EguHULBI UISMEPEHUIl NUCaTb HE HYXHO.

Yactb 1

1. Jlerom kunorpamMm uepemHn cTouT 80 pyOieii. Mama kynmmna 1 Kr
800 r uepemau. CKoOJBKO pybyedt caauyM OHA [OOJIKHA IIOJNYYHTH C
500 pyGueii?

2. Ha gumarpamMe mOKas3aHO YHMCJIO 3ampocoB co ciaoBom DPYTBOJI, cae-
JIAaHHBIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MeCANbl ¢ AHBAps IIO
ceHTs6ps 2010 roma. ITo ropu3oHTaNIM YKa3LIBAIOTCA MeCHANEI, IO Bep-
THKAJIH — YHUCJIO 3alpocoB 3a JaHHBIN Mecsan. Omnpezpenure mo aua-
rpaMme, CKOJBKO OBLIO MecCsAlleB B YKasaHHBIH IIepHoJ, KOrha YHCJIO
samnpocos co ciaosoM @YTBOJI 6e110 mensire 3 600 000.
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L3 T

3. Ilepumetrp mapamienorpamma paBed 30. Boapimasa cropona pasHa 10.
HaiiguTe MEHBINYIO CTOPOHY NIapajLiejorpamMma.

D, C

- A B

4. JIBoe -urpalOT B KOCTH — OHH IO pasy OpocalT UTrPaJLHBIN KYyOHK.
BriurpsiBaer ToT, ¥ KOro Oosbiie 0O4KoB. Eciu BeImajaer MOPOBHY, TO
HacTynaetr Huubsa. IlepBoiii 6pocus KyOMK, M Y HEro BHIOAJO 4 OuYKa.
Hatignre BepOATHOCTH TOTO, YTO OH BHIUTPAET.

5. Haiigure xopeHs ypaBHeHus log,(5—x) =2.

6. Haiigure Taurenc yraa AOB, u3obpaX€éHHOro Ha KJeTtdaroil Gymare.

B

[0, A

7. Ha pucyuxe usobpaxen rpabmk dysrnum y = f(x) . Haitgure cpegu To-
YeK X, X,, X3, X, X; H X, T TOUKH, B KOTOPHIX MPOM3BOAHAA (DYHKIHH

f(x) orpunarensHa. B oTBeT 3anMIINTe KOJMYECTBO HAMAEHHBIX TOYEK.

y A -
y = f(x)
]
i
!
. |
Xg X3 X4 X5 :
2 N N A g
I
i
|
|
I
8. IInomanpr ocHOBaHMs KOHyca pasua 63. Ilmoc-
KOCTh, MapajijejbHasd HNJOCKOCTH OCHOBAHHSA

KOHYyCa, JeJHUT €ro BBICOTY Ha OTPEe3KH AJHHOMN
1 u 2, cuurass ot BepmuHb. Haligure naomanb
ceueHuA KOHyCa 2TOH ILJIOCKOCTHIO.
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10.

11.

12.

Yactb 2

., 5sin61°
Haiianre 3HaueHHEe BLIPAYKECHUA Sin 290° °
Msau 6pocuny MOA YIJIOM O K ILIOCKOM TOPU3OHTAJILHOI IMOBEPXHOCTH
semnu. Bpemsa mosiéta MAda (B CeKyHAaAX) ompepensierca mo ¢opmyJie
;= 2y, sina
g
Ta COCTaBHUT 3,2 CEKYHABI, €CJU MAY OPOCAIOT ¢ HAYAJABLHOH CKOPOCTHIO
U, =16 m/c? CuuraiiTe, YTO yCKOpPeHHMEe CBOGOJHOTO HaJEHUSA

g =10 m/c%

. IIpu xaxoMm 3HAYEHHH yIjia o (B Ipafycax) BpeMs MOJié-

Topoga A, B u C coesjuHeHH NPAMOJMHEMHBIM IOCCE, HNPUUYEM TIO-
pox B pacnososxen memxnay ropomamu A u C. Us ropoga A B CTOPOHY
ropoga C BbIexaJs JIerKOBOii aBTOMOGWJIb, ¥ OZHOBPEMEHHO C HMM W3
ropoga B B cropouy ropoga C Bbiexaj rpys3oBHK. Yepes CKOJIBKO 4acOB
mocjie Bbie3a JIETKOBOM aBTOMOOWJIbL AOTOHWUT I'PY30BHK, €CIH CKO-
POCTH JIETKOBOTO aBTOMOOMJIA Ha 28 KM/u GoabIlie CKOPOCTH TPY30BH-
Ka, a paccTosHHe Mexxgy ropogamu A n B pasuo 112 xm?

Haiiaure nanbonpiiee 3Hauerme Gpysxkmuu y = (21 — x)e” 2° ma orpeske

[19; 21}.

He 3abyabte nepeHecTu Bce oTBEeThHI B 6naHk otBeTos Ne 1.

| 6nank oTBeToB Ne 2. 3anuwuTe cHayana HOMEpP BbLINOMAHAEMOIrO 3aaHuA
(13, 14 n 1. a.), a 3arem nonHoe 060CHOBaHHOE pelieHne n oteeT. OTBEThHI
3anucbiBaiTe 46TKO ¥ pa3bop4mBO.

Ona 3anucu peweHwnt 1 OoTBETOB Ha 3agaHus 13-19 ucnonbayiite

13.

14.

a) Pemmure ypaBuenne 5 cos”> x — 12 cos x + 4 = 0.
6) HaliguTe BCe KOPHM 3TOr0 ypaBHEHWs, NPHUHAJJIEKAINNE OTPE3KY

5]

B npamoyrospsom mnapainnenenunese ABCDA B C, D, un3BecTHBI JAJH-
HBl pe6ép AA, =15, AB=12, AD=8. Touka K — cepeauna pebpa
C.D,, a Touxka L penur pe6po BB, B orHOmeHuH 4 : 1, cuntad OT Bep-
muHsl B, .

a) Hafinure orHOmeHHe, B KOTOpoM ILIocKocTh LKA, nemutr pebpo
CC,, cuanras ot BepmuHbl C,.
6) Haitnute kocuHyc yria mexnay miockocramu LKA u A B(C,.
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15

16

7

17

]

15.

16.

17.

18.

19.

1

Jx+4,2

Peiniute HEepaBeHCTBO /x + 4,2 + > g .

JlBe OKPY’KHOCTH KacaloTCsi BHYTPeHHHM oOpasoM. TpeTbd OKPYX-
HOCTh KacaeTcs IIepPBLIX ABYX M HX JUHUM IEHTPOB.

a) JlokaskuTe, UTO HmEepPHMETP TPEYrOJbHHKA C BEepIHIMHAMH B ILEHTpax
TPEX OKPYKHOCTEH paBeH AUAMETPY HAuOOJBIIeH U3 3THUX OKPYKHOCTEH.
6) Haiigure paamyc TpeTheii OKPYKHOCTH, €CJIM H3BECTHO, UTO pajuy-
CHI MePBHIX ABYX paBHbI 4 u 1.

31 pexabpsa 2014 roga EBrenmnii B3san B Gamxe 1 MaH. pyOaeit B Kpe-
aur. Cxema BRIILIATE KpexuTa ciaexyromaa — 31 aexalbpsa KasKAoro
cIeAyINero roga 0aHK HauYMCJAET IIPOIEHThI HA OCTABHIVIOCH CYMMY
poiara (TO eCcTh yBeJaHYuBaeT Jouar Ha a%), satem EBreHuii mepeBoguTt
odepefHOIi TpaHmi. EBreHmii BHINJATHJ KpeAWUT 3a JBa TPaHINa, Iepe-
BefA B nepBwlil paz 540 Teic. pyGieii, Bo BTOpOii 649,6 ThIC. pyGieit.
Haiigure a.

Haiiiute Bce 3HaUeHHA a4, OPH KaXKJOM U3 KOTOPHIX YpaBHEHHE
2
llog5 (xz) - al —|log; x + 2a| = (log; x)” mMeeT poBHO YeThIpe pemreHus.

B pesyapTaTe ompoca BBIACHHJIOCH, UTO NpHMepHO 58% ONpPOIEHHBIX
MPeANOYUTAIOT HCKYCCTBEHHYIO €JIKY HATypaJbHO# (uucio 58 moayue-
HO ¢ HNOMOMIBIO OKPYTJIEHHMsI KO Iiejioro uucia). M3 atoro ke ompoca
IOCJIEA0BAJIO0, UYTO nNpuMepHo 42% peCHOHAEHTOB HUKOIAA He OTMeda-
g1 HoBrulil rog He zoMa.

a) MorJyio i B onpoce y4acTsBoBaTh poBHO 40 yejoBek?

6) MorJio i B oIIpoce y4acTBOBaTh POBHO 48 uesoBek?

B) Kakoe HanMeHbIIee KOJMYECTBO Y€JOBEK MOIJIO YYaCTBOBATh B 3TOM
onpoce?
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OtBeTOM K 3agaHuaM 1-12 aBnseTca uenoe Yncno unu KoHeyHas ae-
caTMYHaa apobb. 3anuwmnTe Y1CNo B None OTBeTa B TeKcTe paboThl, 3aTem
nepeHecuTe ero B 6naHk oTeeToB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLLEe-
ro 3afaHus, Ha4yMHas c NepBon kKneTo4kn. Kaxayio umdpy, 3HaK «MUHYC» U
3aNATYI0 NULWIKTE B OTAENbHOM KNETOYKE B COOTBETCTBMMU C NPUBEAEHHBLIMU

B GnaHke obpasuamu. EanHULbI n3MEpEHNin NUcaTh He HYXHO.

Yactb 1

1. HemesHomopo:kHbIii OmieT ansa B3pocjoro crour 220 pyodsaeit. Crou-
MocCTh Omiera s mMKoJIbLHHKA cocrasiageT 50% or crouMocTu 6umera
Ans B3pocyoro. I'pynma cocTtouT 3 16 MIKOJIBHUKOB M 3 B3POCJBIX.
CkoJbKO py0Jieii cToAT GHIeTHI HAa BCIO rpynmy?

2. Ha rpaduke, n300paKEHHOM HA PHCYHKe, IIPEICTABJIEHO H3MEHEHHE
OHPIKEBOM CTOMMOCTHA AKIHH rasofoOBIBAIOIEe KOMIAHMH B IEPBbIE JIBe
Hezenu HosAOpsA. 2 HoaOps OmsHecmen mpuobpen. 10 akmmii aToH KoMIa-
HuH. IllecTs U3 HUX OH npoxan 6 HoAOpsA, a 13 HOAOPA — ocTanbHBIE 4.
Cronbko pyOseil moTepAs 6M3HEeCMeH B pe3yJIbTATe 3THUX Olepaliuii?

CrouMoOCTE 4
aknuu (pyo6.)

2100
1800

1500
1200
900
600
300

JuCI0

1 23456 7891011121314

3. Haiigure niaomaas Tpanemuyd, BEPIUMHAMU KOTOPOH ABISIOTCA TOYKH C
koopauraatamu (1; 6), (7; 6), (4; 1), (2; 1).

ot”

—_—

T

|
el e ————
[ | S R e

=¥
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4.

10.

11.

12.

B cpegnem u3 150 xapmaHHBIX (OHAPHMKOB —— TPH HEHUCIPaBHBIX.
Haiigure BepoATHOCTh KyNUTEH paboramomuii doHapHK.

Haiianrte KopeHb ypaBHeHHA x° —15 = (x — 15)°.

KoHIik oTpeska AB Jjie;xaT N0 pasHbI€ CTOPOHBI OT npAMoii [. PaccrossHue
OT TOYKU A Jio mipaMoii [ paBHO 7, a paccTosgHME OT TOUKK B 10 npAMOoii [
pasHo 13. Haiigure paccTosHNEe OT CepeauHEI oTpe3Ka AB no mpsiMoii L

Ha pucyuke usobpakennl rpadux GyHKIUH y = f(x) # KacaTeJbHad K
HeMYy B TO4YKe ¢ alOcmumccoil Xxo. Haligure 3HaueHMe NPOU3BOAHON

byuknuu f(x) B TOUKe Xg.
}
y x 1 Xo l

0 1 x

s

Hlap, o0péM KOTOpPOro pasex 147, BnucaH B KyO0.
Haiigure 06'5éM KybOa.

Yactb 2
BLIYMCIIUTE 3HAYEHHME BHIpAsKeHUs 3°%7 + 49°% 13

Koapdunuent mojgesHoro geiictBua (KIIII) HexoTOpOro ABHraTeis

- T -T.
omnpeznensierca GopMmysoi n =‘T2-100%, rae Ty — TemmepaTypa
1
Harpesareas (B rpagycax KensBuua), T — TemMmepaTypa XoOJO-
IUIbHUKA (B rpagycax KenbBuHa). IIpu Kaxkoil TeMmieparype Harpe-
satrensa T, KIIJl asuratens Oyaer 15%, ecaum TemmepaTrypa XoOJoO-
anabpanKa Ty = 340° K? Orser BeIpasuTe B rpagycax KeabBuHA.

W3 nyHEKTa A KpyroBoii Tpacchl, AJHMHA KoTopoi# paBHa 30 KM, oa-
HOBPEMEHHO B OHOM HAINIpaBJE€HHH CTAPTOBAJH ABa aBTOMOOCHJIHCTA.
CrkopocTh mepBoro pasHa 92 KM/4, CKOPOCTh BTOpOro — 77 KM/4,
Yepes CKOJBKO MHHYT HOEpPBHIA aBTOMOOUJIHCT OyZer olepexaTh
BTOpPOro poBHO Ha 1 Kpyr?

HaiiguTe HamMeHblilee 3HaYeHHe QyHKOUKU y = 2cos x — 1lx + 7 Ha
otpeske [-m; 0].

He 3abyabTe nepeHecTu Bce oTBETHI B GnaHk otBeToB Ne 1.
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6nank otBeToB Ne 2. 3anmwute cHayana HOMEpP BbLINOAHAEMOro 3aaaHus
(13, 14 n 1. n.), a 3aTem nNonHoe 060CHOBaHHOE peilueHne u oteeT. OTBETLI
3anncbiBanTe 4ETKO U pasbopuunso.

Ona 3anucu peweHnii n oTBeToB Ha 3aganusa 13-19 ucnonbayiTe

13.

14.

15.

16.

17.

18.

19.

a) Pemure ypaBuenue 6 sin® x + 7 cos x — 7 = 0.

6) Haiinute Bce KOpHH 3TOro ypaBHEHHA, NPUHAAJIEKAIIHE OTPE3KY
[-3m; — n].

B npamoyroaseoM napasiaenenunese ABCDA,B;C,D; n3BecTHBI AJUHEI
pebep AA, = 7, AB = 16, AD = 6. Touxa K — cepenuna pedpa C1D;.
a) JlokaykuTe, UTO ILIOCKOCTH, MPOXOASIaaA Yepe3 TOUYKY B meprneHAu-
KyaapHao npsmoit AR, nepecexaer orpesok A K.

6) Haiinute TaHreHC yrjia MeKAy 3TOi IJIOCKOCTHIO M MJAOCKOCThIo ABC.

28x"’+2x—10<
x-5 B

PemuTe HepaBeHCTBO x° + 6x% + 2.

Ha xarerax AC u BC npaMoyrojpHOro TpeyrojibHuka ABC BHe Tpe-
yrojpHHKa InocTpoeHsl KBaapatel ACDE n BFKC. Touka M — cepe-
JuHa runoreHyssl AB, H — Touka nepecedeHns npamux CM u DK.
a) Moxaxxkwure, uro CM | DK . )

6) Haiignre MH, ecaiu A3BeCTHO, YTO KaTeTH TpeyroasHuKa ABC paB-
HEl 130 u 312.

15-ro aHBapsa ILIAHHPYETCH B3ATH KpeauT B Ganke Ha 18 mMecames. Y-
JIOBHIAL €r0 BO3BPAaTa TAKOBBI:

— 1-ro yncia KayKAOTO MecAlla JOJAT Bo3pacTaeT Ha 2% IO CPaBHEHHUIO
C KOHIIOM OpPeABLIAYINEro Mecdaila;

— ¢0 2-r0 o 14-e 4uMCIO KaXXAOT0 MecHAlla HeOOXOAMMO BHINJIATHTH
YacTh JOJITa;

— 15-ro yucaa KayKAOTo Mecana AOJT NOJI:KeH OLITh HA OAHY M TY Ke
BeJIMYHUIY MEHbIe RoJTa Ha 15-e UMCJIo NpeAbIAYILEero Mecaa.
CKOMBLKO HPOIEHTOB OT CYMMBbI KPEJHTa COCTaBiAAeT o0I[asA cyMMma Je-
Her, KOTOPYIO HYKHO BRIMJIATUTL OAHKY 32 BeCh CPOK KpPeIHTOBaHUA?

HaiiguTe Bce 3HaYeHHs @, NOPH KaXXJOM H3 KOTOPBIX YpaBHEHHE
10-0,2" —a| -

pelesns.

5 + 2a| =0,04"" uMeer pOBHO [Ba HEOTPHUIATEABHBIX

KoneuHnasn BO3pacTamomada nocjJefoBaTeJIbHOCTh &,,4,,...,d, COCTOHUT H3

n>3 He 06s3aTeJbHO PA3JUUYHBIX HATYPaJbHBIX UMCeJ], NPUYEM IPH
BCEX HaTypaJbHEIX k< n—2 BBINOJHEHO paBeHCTBO 3a,,, =5a,,, —2a,.

a) IlpnBeguTe IpuMep TaxKo#l MOCJHEAOBATENBHOCTH OpHU N =4.
6) Mosxer i B TaKoil mocjieJ0OBATEJBHOCTH NMPH HEKOTOPOM 71t >3 BHI-
HDOJIHATHCS PaBeHCTBO 4, = 3a, —2a,?

B) Kakoe HauMmeHblllee 3Ha4YeHHe MOXKET NPWHMMATH 4@, €CJIH
a, =6677?
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TPEHUPOBO4YHAA PABOTA 47

caTnyHaa apobeb. 3annwnte YKUcno B NoAe oTeeTa B TeKCTe paboThl, 3aTem
neperecuTe ero B 6nank oteeTos Ne 1 cnpasa OT HOMepa COOTBETCTRYIOWE-
ro 3anaHusa, Ha4nHas ¢ nepsont kKnetouku. Kaxayio umdpy, 3HaK «<MUHYC» K
3anAaTyio NUWIATE B OTAENbHON KNETOYKE B COOTBETCTBUM C NpUBELEHHLIMU
B 6naHke obpasuamn. EauHMLbLI NU3MEPEHUN NNCaTb HE HYXXHO.

OtseToMm K 3aaaHuaM 1-12 aBnaeTcsa Lenoe YMcno uam KoHevHas ae-

Yactb 1

Ilo Tapudpuomy maamy «IIpocto Kak fleHb» KOMIAHHA COTOBOM CBA3H
Ka)KABIA Beuep CHHMaeT co cuéTta aboHeHTa 18 pyOaeii. Eciu Ha cue-
Ty ocTajloch MeHbIlle 18 pyGieii, To Ha clegyloiiee YTpo HoMep 0Jio-
KHpPYIOT 0o momojHeuusi cuyéra. CerofHa ytpom y JIusel Ha cyery OwI-
a0 500 pyGneii. CkombKO AHeH (BKJAIOUAA CErORHSIIHMII) OHA CMOMXeT
MOJb30BATLCA TEAe(POHOM, He MOMOJHAA CUET?

Ilpu paGore doHapura OaTapeiiKa IIOCTEIIEHHO pas3paAKaeTrcsi, W Ha-
OpAXKEHUE B 3JIEKTPHUUECKON menu dboHapuka majgaer. Ha pucyHKe 1o-
KazaHa 3aBHCHMOCTh HANPAKEHMUS B HENH OT BpeMeHH paboTel (oHa-
puxa. Ha ropnsonTajbHOM OCH OTMEUAETCsI BpeMA paGoTel (poHapHKa B
yacaxX, Ha BEepPTUKAJBHOH OCHM — HaIpAKeHWe B BoJjibrax. Oupepenmre
II0 PHCYHKY, KaKoe HaIlpsKeHue Oyzer B Henu yeped 15 vaco paboThI
¢onapurka. OTBeT faiiTe B BOJLTAX.

A

1,8
1,6

1,4 \
1,2
1,0
0,8
0,6
0,4
0,2
0,0

\ 4
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as

Haiignte naomanes Tpanenuun ABCD, u300pa)X€HHOH Ha KJETYaTo
Oymare ¢ pasmepom kJeTkH 1x1 (cM. puc.).

1 B C
A /

A D

ITaBen HMBaHOBHY coOBepHIaeT NPOrYJKY M3 TOYKH A 1O AOPOKKAM
napka. Ha Ka)XJo#i pasBHJIKe OH HayJady BBIOMpaeT CIeAYIOIIYI0 ZO-
POXXKY, He BO3Bpamasick o6paTHo. CxemMa Aopo)kek IOKasaHa Ha DH-
cyake. Haiiiure BeposiTHOCTH TOro, uto IlaBen M BaHOBHY momagéT B
TOuKy G.

A
C B
£ D
F
H G

Haiizure xopeHb ypaBHeHus log,(5-x) =-2.

5
Haitpure tanrenc yria AOB, u300paX€éHHOro B
Ha KJeT4yaToil Oymare. P

///
|/
(o) A

Ha pucynke nsobpaxkeHbl rpad®uk ¢yHKODum y= f(x) u gecarp Todek
Ha ocu abcummce: Xy, X2, X3, ..., X190 B CKOJIBKHX M3 3THX TOYEK IPOHU3-
BogHada [ (x) dyaxknuu f(x) monoxkurensHa?

yvA

1
|
1
xX4| X5 X | Xg

+ o

oy
=
(]
| -
=
-]

§ o
(=]
Ry

3

-3

e o s i e e il

- -
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Berornnniit map BecuT 0,5 T. CKOABKO TOHH OyZeT BECHTh HIAp BABOE
6onbmiero paguyca, CAeJaHHBIA U3 TaKoro ke OeroHa?

Yacth 2

60

Haiingute 3HaYeHNE BBHIPAXKCHUS Gosat
6

KoahdunueHT mose3HOro AeicTBUS HEKOTOPOrO ABUTraTeNIA OIpeAess-

T, -T,

erca GopMyJiol n = 2.100 % . IIpn KakoM 3HAYeHMH TeMOepaTy-

1
pul HarpeBateasa T; (B rpaaycax Keassmua) KIII{ sToro asurarens Oy-
zet 80%, ecau Temneparypa xomogmiasHHKa Te = 200 K?

Bpoku paopoxe pybamku Ha 30% u pemieBie mumkaxa Ha 22%.
Ha cKoJIbKO OpONEeHTOB pyballiKa JemieBje mMuaKaKa?

Haiigute manbonbinee 3Ha9eEne QyHKIUN
» y=13x - 13tg x — 18
Ha OTpe3Ke [O; {]

He 3a6ynbTe nepeHecTtu Bce oTBETH B 6naHk otseTtos Ne 1.

6nank otBeToB Ne 2. 3anuwute CHayana HOMEP BbLIMOAHAEMOro 3a4aHus
(13, 14 u 1. a.), a 3aTem nonHoe o60CHOBaHHOE pelleHne n oTeeT. OTBETHI
3anucbiBanTe 4ETKO 1 pa3bopunso.

Ona 3anucy pelseHut U OTBETOB Ha 3agaHus 13-19 ucnonob3ynte

13.

15.

a) Pemure ypasrenune 5-4% 1% +20.10° 471 _7.25"4 =0,
6) Haiizure BCe KOpHHM 3TOr0 ypaBHEHHdA, HPUHAJJIeKAIie OTPE3KY
[-3;1].

B mpasuabHO# Tpeyronsroii mpusme ABCA;B,C; cToOpoHa OCHOBaHHSA
AB =173 , a OoxoBoe pebpo AA; = 8.

a) Jloxaxure, uTo mIoCKocTh BCA, mnepneHANMKYJsSpHA IJIOCKOCTH,
npoxozAmeii yepes pe6po AA, u cepexunry pebpa B/C,.

6) HaiiguTe Taurenc yria mexxay miaockocramu BCA; u BB,C,.

>26.

Pemiure HepaBeHCTBO X +
x+6
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16.

17.

18.

19.

Ha cropoaax AC m BC tpeyroabauka ABC BHe TPeyroAbHHKA IIOCTpOe-
velI KBagpatsl ACDE u BFKC. Touka M — cepeauHa cTopoHbl AB.

a) Hokaxxure, uro CM = %DK .

06) Haiigmre paccTosHHA OT TOYKM M [0 HEHTPOB KBaApaTOB, €CIU
AC = 14, BC = 16 u LACB = 150°.

B aByx obnacrax ecth mo 50 pabounx, KasKAblii U3 KOTOPHIX T'OTOB TPY-
autbesa 10 10 yacoB B CYTKH Ha JAOOBIUe AJIOMHHMS WIH HHKedsd. B
nepBoii obsacTu oamH pabouwmii 3a wac goOwiBaeT 0,2 Kr aIiOMHBHS WU
0,1 kr mukensa. Bo BTopoil ofjacTH AJiA AOOBIYM X KI' AJIOMHHHA B

JA€Hb Tpeﬁye'rcx x2 YeJI0BEeKO-4YacoB Tpyha, a AJidA nOﬁH‘{IfI Y KI' HUKeJad

B JleHb TpebyeTcs y° UeIOBEKO-9acOB TPYJAA.

Ob6e o0nacTH HOCTABJAAIOT AOOBITHIN MeTANI HA 3aBOJ, T/ AJNA HYKA
MPOMBIITLIGHHOCTH IIPOM3BOAUTCA CILIAB AJIOMUHUA M HUKEJIA, B KOTO-
poMm Ha 1 Kr ajiOMHHENA OPUXOAUTCA 2 Kr uukena. IIpu aToMm obiacTu
HOTOBAPUBAIOTCA MEKAY co00H BecTH AOOBIYY METaJIJIOB TaK, YTOOBI
3aBOA MOT' HPOM3BECTH HAMOOJIbIIee KOJHUYECTBO ciiaBa. CKOJBKO KH-
JIOrpaMMOB CILJIaBA P TAKHAX YCJIOBHAX €KeAHEBHO CMOYKET IIpPOHN3Be-
CTH 3aBOA?

HaiiguTe Bce 3HaueHHMA Kk, OPpH KaAXKAOM H3 KOTOPHIX YpaBHEeHHEe
6k — (2 - 3k)cost
sint —cost

&

Tpu pasJIUYHBIX HATYPAJBbHBIX YHCJIA ABJIAIOTCA AJIAHAMH CTOPOH He-
KOTOPOro TYIOYTOJbLHOTO TPEeyroJbHUKA.

=2 wuMeeT XOTa OBI OMHO peniesne Ha OTpe3Ke

a) Moxer v oTHomieHHe OOJIBIIIEr0 M3 9THX 4YMCEJ K MeHbIIeMy u3
3

HuX OBITH PAaBHO 3 ?

0) MoxeT i oTHOoUWIeHWE OOJILINEr0 W3 3THX YKceJl K MeHbIIeMy U3
5

HUX GBITH PAaBHO 1 ?

B) Kakoe Haumenbllee 3HAYEHHE MOKeT IIPHHHMATH OTHOIMEHUE
6OoIBIIEero M3 9THX YHCEN K MEHLUIEMY M3 HHMX, €CJIH HM3BECTHO, UTO
cpeAHee MO BeJWYHUHE YUCJIO paBHO 187
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TPEHUPOBO4YHAY PABOTA 48

OTBeToM K 3apaHuaM 1-12 aBnseTca Lenoe YMCNo UM KoOHeYyHas pe-
cATUYHAA ApoOb. 3anuMTe YMCNOo B NoNe OTBETa B TeKcTe paboThl, 3aTeM
nepeHecute ero B 6naHk oteetos Ne 1 cnpaea oT HOMepa COOTBETCTBYIOLLE-
ro 3agaHus, Ha4YmHasa ¢ nepson knetovku. Kaxayio umdpy, 3HaK «MUHYC» U
3ansaTyio NULWIKATE B OTAENbHON KNEeTO4YKe B COOTBETCTBUM C NPpUBEAEHHBIMU

B 6naHke o6pasuamu. EQUHULLI U3MEPEHUIA NNCATb HE HYXHO.

Yactb 1

1. B nmome, B xKoTopoM »xkuBéT HleHs, oguH moamess. Ha kaskaoM aTaxe
mo BoceMb kBapTup. Jensa xuBér B KkBaprupe 87. Ha xaxkom arae
sxkuseT Hena?

2. Ha auarpaMme NoKasaHO paclpefejieHHe BHIILJIaBKH Menu B 11 crpaHax
mupa (B Teicsiuax ToHH) 3a 2006 roa. Cpeau mnpeAcTaBJIEHHBIX CTPaH
IIepBoe MeCTO MO BhIIJIaBKe MeAu saHuMana Ilanmya — HoBaa I'Bunes,
oxurHaanaToe Mecto — Uuausa. Kakoe mecto sanuman Yabexkucran?

200
150 +H — —
100 4 H ——
|
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5 § & SEF § ¢
< & 5 =
foa]

3. Touku D, E, F — cepeauHbl cTopoH TpeyroiabHuka ABC. Ilepumerp
TpeyronbEuka DEF pasen 5. Haiigure nepumerp Tpeyroasaunka ABC.

C
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4. B c6opuuke OwretoB mo ucropuu Bcero 50 GuietoB, B 13 u3 Hux

BcTpeuaeTcsa Bonpoc o Benukoit OreuectBeHHO# BoiiHe. Haiiaure Bepo-
ATHOCTh TOrO, UYTO B CJAYYAalHO BHIOPpAHHOM Ha OJSK3aMeHe Owmiere
IIKOJBHUKY JocTaHeTcs Bonpoc 0 Beamnkoit OreuecTBeHHO! BOMiHE.

1 1

5. Haiigure xope aBHE = .
A PEHE ypabHeHuA 9x+2 8x-4

6. VYroa A ugernipéxyrogbHuKa ABCD, BIIMCAHHOTO B OKPYKHOCTh, PaBeH

25°, Haiigute yroa C yetnipéxyroabpuuka. OTseT AaiiTe B rpagycax.

B

o

7. Ha pucymxe u3o6pakén rpaduk mnpoussogHoit y =f (x) dymxmum

f(x), onpenenéunoii ma wuutepsase (—4; 8). B Kakoii ToukKe OTpe3Ka
[-3; 1] dyuknua f(x) npunuMaeT HauMeHbIllee 3HAUYeHUuE?

7
l N N S
y=1'@
1
-4 0l 1 8 3=c

8. B mnpasunabHoii uernipéxyroanHoii mupammige SABCD Touka O —

IIeHTP OCHOBaHMA, S — BepmiumHa, SA = 10, BD = 16. Haiigure anuny
orpe3ka SO.
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10.

11.

12.

Yactb 2

22
cos® 34° + cos® 124°

HaiiguTe 3HayeHMe BHIDAXKEHUSA —

YcTaHOBKA s JeMOHCTPauy agnabaTHYecKoro C:KaTHUs IpPeACTaBJs-
eT co0oii cocyZl ¢ IOpPIIHEM, PEe3KO CKHUMAIOOINM ras. IIpu aToM o0BEM
M JaBJICHHE CBA3AHLI COOTHOHICHUEM le’4 = const, rae p (atmM) —
JaBJeHUNe B rase, V — o0béM rasa B JuTpax. VIsHaualsHO 00BEM rasa
paBen 256 J, a ero gaBieHHWe paBHO oAHOI aTrMocdepe. [lo Kaxoro
o0béMa HY)KHO CKaTh ras3, 4TOOBI AaBJIeHHWE B COCYA€ MOAHMAJIOCH IO
128 atmocdep? OTBeT BEIpAa3UTE B JUTPaAX.

IlanTouHuK AOoJKeH yaoxurtrs 300 M nautku. Ecau on Oyzger ykiaa-
IbIBATH Ha 5 M B feHb GOJbINE, YeM 3amIaHHUPOBAJ, TO 3AKOHUUT pa-
0oty "#a 5 gHeil paHbine, yeM HaMeTHI. CKOJBKO KBaJpPATHHIX METPOB
IUINTKH B JAEHb IJIAHUPYET VKJIAALIBATh MJIMTOYHUK?

x> +49

Haiigure TOuKy Makcumyma GyHKOUHA Y = — *

He 3abyabTe nepeHecTu Bce oTBETHI B 6naHk otBeTos Ne 1.

6nank otBeToB Ne 2. 3anuwmte cHayana HOMEpP BbLINONHAEMOrO 3aaaHua
(13, 14 u 1. 4.), a 3arem nonHoe 060CHOBaHHOE petueHne n oteeT. OTBETHI

3anucbiBanTe 4YETKO 1 pazbopunso.

Ona 3anucu peweHnin n OTBETOB Ha 3apaHua 13-19 mncnonbayiTe

13.

14.

15.

a) Pemure ypaBHerne tg” x + 5 tg x + 6 = 0.

6) Haiinure BCe KOpDHM 3TOro ypaBHeHHdA, HPHHaJJIeXKalllie OTPE3Ky
[—27t; —E] .
2

Pebpo SA nupamuzansi SABC nepneHAUKYJSAPHO HJIOCKOCTH OCHOBA-
Hua ABC.

a) JoxaxkuTte, YTO BBICOTA HUPAMHALI NPOBEJEHHAs W3 TOUKU A, Jae-
JATCSA MJOCKOCTBHIO, MPOXOASAIIEH uepes cepeAunkl pebep AB, AC u SA,
MOMHOoJIaM.

6) Haiigmte paccTosHMe OT BEPHIMHBI A [0 3TOM IJIOCKOCTH, €CJH
SA=+\5,AB=AC=5, BC=25.

PemuTte HepaBEeHCTBO loglfC " (x+ 1)4 +log, (x + 1)2 <22.
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16.

17.

18.

19.

Touku B; u C; jexkaT Ha CTOPOHaxX cooTBeTcTBeHHO AC m AB Tpe-
yronsauka ABC, npuuém AB, : BC = AC, : C,B. Ilpameie BB; u CC,

nepecexaoTcsa B Touke O.

a) Jloxkakute, uro npamaa AO aeauT nonoJsam cropory BC.

6) Haiinute oTHOmeHWe ILIOWAaZM deTwipéxyroasauxa AB,OC; x
mjomanu TtpeyroabEnka ABC, ecam wussectHo, uto AB :BC =

=AC,:CB=1:4.

Tumodeit xouyeT B3ATh B KpeauT 1,1 man py6aeii. Iloramienue KpeguTa
MPOMCXOAHUT pa3 B I'OA, PaBHBIMH CyMMaMu (KpoMe, MOKeT OBbITh, IIOCJel-
Heil) mmocJyie HauncJieHus nponeHToB. CraBka npoiledra 10% rogoswix. Ha
KakKoe MHHUMAJIBHOE KOJHMYECTBO JeT Mo)KeT TuModeil B3ATb Kpeaur,
4TOOBI €KEeTOAHBIE BHIILIATH ObLIH He Gosiee 270 Toicsau pyoseit?

Haiigure Bce 3HaUYeHUS a, Ipyu KaKJA0M B3 KOTOPHIX YpaBHEeHUe

64x° + 4x° =(3x+a)3 +3x+a

He MMeeT KOpPHeIi.

Koneunas mociiefoBaTeIbHOCTh @,;,d,,...,&, COCTOUT M3 n >3 He 00sA3a-

TeJbHO DPa3JWYHBIX HATYPAJBHBEIX YHMCEJ, NPHYEM OpPH BCEX HATypajb-
HbIX k< n-—2 BBIIOJHEHO PaBeHCTBO 4,,, =2a,,—a, —1.

a) IlpuBeauTte mpuMep TAKOH IIOCJEJOBATEJILHOCTH NPH N =5, B KOTO-
poii a; = 4.
0) Mosker M B TaKo#l HOCJIELOBATENLHOCTH HEKOTOpOe HaTypaJIbHOE

YUCJI0 BCTPETUTHLCA TPHU pasa?
B) IIpu KaxoMm HauboJspIIeM 71 TaKafA MOCJIEAOBATEJIbHOCTH MOJYKET CO-

CTOATH TOJIBKO U3 TpéXSHa‘IHLIX yucea?
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TPEHUPOBO4YHASA PABOTA 49

OTBeTOM K 3apaHuaM 1-12 ABNSETCSA LENOE YUCIO UM KOHEYHas ae-
cATMYHaA Apobb. 3anuwnTe YUCno B Nnosie OTBeTa B TekcTe paboThl, 3aTem
nepeHecuTe ero B 6naHk otsetos Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLLe-
ro 3apaHus, Ha4mHasa ¢ nepeBon KNeToukn. Kaxayio umdpy, 3HaK «<MUHYC» K
3anaTyio NUWKTE B OTAENbLHON KNeTO4YKe B COOTBETCTBUM C NPUBEAEHHBLIMU
B OnaHke obpasuamu. EauHMLLI U3MEPEeHui NncaTb He HYXHO.

Yactb 1

1. JIns moxpacku mortonka tpebyerca 140 r xpackm ma 1 m°. Kpacka
npozaérca B GaHkax mo 3 xr. Kakoe HauMeHbIllee KOJMYECTBO OAHOK
KPAacKM HYKHO KYIHUTH JJIA IOKPACKH IOTOJKA MIomasabio 42 m>?

2. Ha aumarpamMmme mokasaHa CpefHeMeCsSYHas TeMIlepaTypa BO3nyxXa (B
rpaaycax Ilenscusi)) B XabapoBcKe IO pe3yJibTaTaM MHOIOJIETHMX Ha-
6nopenuit. Halinure mo gmarpaMme KOJIMYECTBO MeCHIeB, KOrja Cpel-
HeMecAYHasA TeMnepaTypa B XabapoBCcKe OTpHUIATEIbHA.

25
20
15 i
10

_§ ocamitae D“_ ﬂi_

0
PAER=
—5'ag-§—5—-5“§—u—‘“—"‘—°—

— 10 j S
- 15 |
— 20 7
- 25
3. Haiigure nnomans tpamenuu ABCD, uzo0pa)xéHHOI Ha KJaeT4aToH
6ymare ¢ pasmepoMm KJeTku 1x1 (cm. puc.).
1
B C
A D
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8.

10.

Konkypc ucnonHuTenei nposogurcs B 3 ausa. Beero sassieno 80 BhI-
CTYILJIEHHN — IO OXHOMY OT Ka)JA0H CTpaHbl. B mepBbIil AeHb 3ama-
HHApoBaHO 20 BBICTYIUIEHHI, OCTAJIbHEIE paclipeZesieHbl MOPOBHY Me-
Ay ocraBmuMmuca pAHAMHA. IIopAAOK BBICTYIUIEHHH ONpeaeideTcs
epeObéBKO. KakoBa BEpOATHOCTH, YTO BBICTYILIEHHE NPEACTABUTENS
Poccum cocrouTcs B TpeTHii eHb KOHKypca?

Pemure ypaBHenue logys(2 — 3x) = 0,5.
B Tpeyronsauxe ABC yrnel A u B paBHBI coOTBeTCTBEeHHO 45° m 67°.

Haiigure yroa mexay OHCCEKTPHCOM M BBICOTOM, NMPOBEIEHHBIMH M3
BepmuHbI C. OTBeT fgaiiTe B rpagycax.

Ha pucynke usobpaxxéH rpapuk ¢pyExnum y = f(x). IIpamasa, mpoxo-
aamas yepe3d Touky (—1; 1), Kacaercsa atoro rpadpuxa B Touke ¢ abe-
nuccoit 3. Haiigure f(3).

77 )

1

B

B cocyze, nMeromemM ¢GopMy KOHYCa, YPOBeHb >XHAKOCTH JOCTHUIAeT %

BBICOTBI. O0BEM KUIKOCTH paBeH 25 Mi. CKONBKO MIJLIMIIUTPOB KHIKO-
CTH HYKHO JOJIHUTH, YTOOBI MOJHOCTHIO HAIOJHUATH COCYA?

v

YacTtb 2
Haiigute cosa , ecaH sina :—ng H ae(%;n].

BricoTy Hax semueit (B MeTpax) mog0pOIIeHHOrO0 BBEPX KaAMHA MOXK-
HO BEIYMCIATH IO dopmyine () = 1,4 + 14t — 5t%, rne t — Bpemsa B
cekyHnax. CKOJIBKO CeKYHJ KaMeHb OyJeT HaXOAUTHCA HA BEICOTE
G6osnee 8 merpos?
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11.

12.

ITonoBuHy BpeMeHM, 3aTPa4Ye€HHOI'0 Ha JOpOrYy, aBTOMOOHJL eXall COo
cKopocThio 60 KM/4, a BTOPYIO NOJIOBUHY BpPeMEHH — CO CKOPOCTBHIO
46 xM/u. HaiiguTe CpeJHIOI CKODOCTH ABTOMOOWJIA HA IPOTSKEHWH
BCEro myTH.

HaiianTe Touky MuanMyMa GyEkonn y = x° —12x% +15.

He 3abyabTte nepeHecTu Bce OTBETHI B 6naHk otBeToB Ne 1.

6naHk oteeToB Ne 2. 3anuwnte cHavyana HOMep BLINOAHAEMOro 3a4aHus
(13, 14 v 1. 8.), a 3aTemM nonHoe o60CHOBaHHOE peuieHue u oTeeT. OTBEThI
3anucbiBanTe YETKo 1 pa3bopuneo.

Ona 3anucu peweHuii n otBeToB Ha 3agaHus 13-19 ucnonb3yunre

13.

[y
o

ot
=,

ot
e

[y
N

. n .
a) Pemnure ypaBaerue 2 s1n(1t + x) - cos [E + x) =sinx.

6) HaiiguTe BCce KOpDHM 9TOrc YpaBHEHHA, IIPUHAJJAEKAIHUE OTPE3KY
[— b —47:] .

B mpasuiabHOIT miectuyroabHoii npusme ABCDEFA B,C,D,E F, cropo-

HbI OCHOBaHHUA PaBHHI 5, a 00KOBLIe pEOpa paBHEI 11.
a) lokaxkure, uyro npamele CA, u C, D, nepueHANKYJIAPHBL.

6) HaiiaguTe OJiOINAAb CEUEHHUA NPU3MEBI ILIOCKOCTHIO, MPOXOJHieil ue-
pe3 Bepmuasl C, A u F,. )

x+2

Pemure nepasenctso log, .(_5_)4 >
x —

JIBe OKpy)KHOCTH KacaioTcsi BHyTpeHHuM oOpasoMm. Tpetva OKpyx-
HOCTh KacaeTcs NEPBHIX ABYX U MX JUHUH IEHTPOB,

a) Joxaskure, 4TO mepHMETDP TPEYroAbHUKA C BEePIIMHAMH B IeH-
TpaxX TPEX OKPYKHOCTEH paBeH AMaMeTpy HauOOJbINe# N3 3THX OK-
PVKHOCTEIA.

6) Haitgure paauyc TpeThell OKPYYXHOCTH, €CJiii H3BECTHO, 4TO Pajuy-
CHI IIepPBBIX JBYX paBHH 3 1 2.

31 nexaGpa 2014 roga Oser B3siy1 B 6aHKe HEKOTOPYIO CYMMY B KpeauT
OA HEKOTOPHIH IIPONEeHT rofoBbiXx. CxXeMma BHINJIATHEI KPEANTa CIIEeAYIO-
maa — 31 aekabpAa KaXJAOro CIeAYIOIero roja 6aHK HAYHCIAAET IIPO-
OEHTHl Ha OCTAaBIIYIOCA CyMMy Jojra (TO eCThb yBeJIHW4HBaeT AOJT Ha
a%), sarem OJer mepeBOAUT odepefHOil TpaHm. Eciu o Oyjer ia-
THUTL KakAaslil rog mo 328 050 py6aeii, To BEIIAaTHT JOJr 3a 4 roza.
Ecau o 587 250 py6xeii, To 3a 2 roga. Haiiaure a.
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18.

19.

HaiiguTe Bce 3HaYeHNA @, NIPU KAKIAOM H3 KOTOPHIX YpaBHEHHe
3
8x° + 4x” = (3x + 5a) +6x +10a

HEe UMeeT KOPHeEiA.

B pore ABa B3BOAA, B IEPBOM B3BOJE COJIAAT MEHbIOE, YEM BO BTOPOM,
HO 6osibme, uem 46, a Bmecre cojazaT Menbnie, yuem 111. Komamamp
3HAET, YTO POTY MOKHO MOCTPOMTH OO HECKOJHKO 4eJIOBEK B PAJ TaK,
YTO B KAYKAOM pAXy OyneT OAMHAKOBOE YHCJIO COJLAAT, Oojbpmee 8, m
IpH 3TOM HH B KAKOM PsiAy He OyAeT COJAAT M3 ABYX Pa3HBIX B3BOJOB.

a) CKOJBKO COJIZaT B IIEPBOM B3BOJle U CKOJIBLKO BO BTopoM? Ilpmeeau-
Te XOTS ObI OAWH NIPHUMEP.

6) MoxHO Ji¥ HOCTPOMTH POTY YKas3aHHEIM crnocobom mo 13 cosazar B
OXHOM pAxy?

B) CKOJIBKO B pOoTe MOXKET OBITh COJaaT?
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TPEHUPOBOYHASI PABOTA 50

OTtBeToM K 3apaHusaM 1-12 aBnsaeTcs uenoe Yucno UNu KoHevyHas ae-
cATMYHaa Apobb. 3anvwunTe YACNOo B Nosne OTBeTa B TekcTe paboTsl, 3aTem
nepeHecuTe ero B 6naHk oteeToB Ne 1 cnpaBa oT HOMepa COOTBETCTBYIOLLE-
ro 3apjaHus, Ha4nHasa ¢ nepson knetodkun. Kaxayo umdpy, 3HaK «<MUHYC» U
3andaTyio NUWKUTE B OTAENbHON KNEeTOYKe B COOTBETCTBUM C NPUBEAEHHBIMU
B 6Gnaxke obpasuamn. EQuHMLLI UIBMEPEHUIA NCaTb HE HYXHO.

Yactb 1

1. Tlaxer mosoka ctout 21 py6ap 30 Komeek.
Kakoe Haubosbliee KOJIMYECTBO MAKETOB MOJIOKA MOYXHO KYIHUThL Ha
500 pybaei? '

2. IlepBblif TOCEB CEMAH INETPYLIKH PEKOMEHJYETCs IPOBOAUTHL B ampelne
Ipu AHEBHOW TeMmIlepaType Bo3ayxa He meHee +6 °C. Ha pucyHke mo-
KasaH IpPOTHO3 JHEBHOW TeMIepaTypbl BO3JyXa Ha IepBbie TPU HeUesH
anpenasd. OnpespenuTe, B TeUeHNE CKOJBKUX IHEH 3a 3TOT MEPUOJA MOXK-
HO IIPOM3BOJUTH IIOCEB METPYLIKH.

A°C

10

S N e O 0

1 3 5 7 9 11 13 15 17 19 21

3. Haiiaure mnomaas S cekTopa. B oTBeTe yKasKuTe 8 . Paamep kaxxmoit
1o

kaeTkd 1 cm x 1 cm. OTBeT jgaiiTe B KBaApaTHBIX CAaHTUMETpPax.

e —

1 cMm

Pl
\

A B

I ———"]
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Ilepex HauasoM HmEepBOro Typa YeMIOHOHATA IO IIAIIKAM YJYaCTHHKOB
pa3buBalOT Ha UIPOBbIe Iaphl CAy4ailHBIM 06pa3oM ¢ MOMOINBIO JKpe-
6us. Bcero B yeMmHoHAaTe y4ACTBYIOT 56 mammucToB, CPeAM KOTOPHIX
12 yuactamkoB u3 Poccum, B ToM umncje Bajsepmii CrpeMsHKUH.
HaiianTe BepOATHOCTH, TOrO, YTO B mepBoM Type Bajsepmnit CtpemsaH-
KuH OyJeT urparh ¢ KaKUM-JIn60 mamuctToM u3 Poccuu.

HaiinuTe KOpeHs ypaBHeHHA 5% =25,

Otpesok AB saBasieTca XOpHO# OKpYKHOocTH ¢ mearpom O. Haivigure

yrosx Mexjay npamoii AB M KacaTeJbHON K OKPY’KHOCTH, IIpOXoasmiei
yepe3 TOUKY A, ecau yroj AOB pasen 56°. Orser maiiTe B rpasycax.

Ha pucynxke u3obpaskeHsl rpaduk GyHKOUYU y = f(x) U KacareibHas K
aToMy rpaduky, DpoBeJileBEHas B TO4Ke X,. KacareiapHad 3ajaHa ypas-
HeHueM y=-2x+15. Haligute 3HauenHWe NPOHU3BOAHON QYHKOHUH

y=—if(x)+5 B TOUKE X,.

Yy A
y=-2x+ 15
y = f(x)
N\ /
l -
Xo 0 x
B xy6e ABCDA,B,C,D; touxku E, F, E; u F; D,__ F C
ABAAIOTCA cepeauHammu pébep BC, DC, B,C, n 1 :B |
D,C; coorBercTBeHHO. O0BEéM HpH3MEI, OTCe- 4 1 ]
KaeMoil ot Kyba mnockocteio EFF,, pasen 14. : F:
Haiigure 0616M Kyba. Dr==S<g 1€
7 E
A

Yactb 2

HaiiauTe sHaueHNe BBIPAYKEHHUSA (.5582 - 232) : 581.

EMxocTs BRICOKOBOIBTHOrO KOHAEHCaTOpa B Tejesusope C =4-107° &,
ITapaanesnpHO ¢ KOHAEHCATOPOM IHOAKJIIOUEH PE3HUCTOP C COIPOTHUBJIE-
HueM R =2.10° Om. Bo Bpemsa paboTel TejeBM3opa HaNpsKeHWe Ha
koHfeHcaTope U, =22 kB. Tlocse BrIKIOUeHHSA TeleBU30pa HAIpPH-

JKeHue Ha KOoHJeHcaTope yObIBaeT no 3HaueHusa U (xB) 3a Bpems, om-

U,
penesifieMoe BhipaKeHueM t = aRC log270 (c), rge a =17 — mocro-
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11.

12.

aaHaA. Omnpesennre Hanps)XeHWEe Ha KOHAEHCATOPE, €CJH IIOCJe BH-
KIo4eHus TeaeBusopa npomo 27,2 cekysHawsl. OTBer paiite B KB
(KHJIOBOJIBTAX). '

B cocyn, copepskamuit 7 JuTpoB 15-IpOHEHTHOrO BOAHOTO PacTBOpa
HEKOTOpOro BemiecTBa, Ao6aBmiIn 8 JAUTPOB BOALI. CKOJBKO IPOLIEHTOB
COCTABUT KOHIEHTPAIlHA [IOJYYHBIIErocs pacTsopa?

Haiinure Hanbosbiiee 3HaYeHNe QyHKIUAU
y=(21 — x)er ¥

Ha orpeske [19; 21].

He 3abyabTe nepeHecTu Bce OTBETHI B 6naHk otBeTos Ne 1.

6nank otBetoB Ne 2. 3anuwmte cHavana HOMEP BLINOMHAEMOro 3aAaHKs
(13, 14 n 1. a.), a 3atemM noaHoe 060CHOBaHHOE pelueHue u oTeeT. OTBeTH
3anucbiBanTe YETKO 1 paszdbopunso.

Ona 3anucu peweHnin n oTBeTOB Ha 3aaaHma 13-19 ucnonbayiite

13.

14.

15.

16.

Peniure ypasuenue
(tg x+ \/§) log,5(2 sin? x)
logs, (\/5 cos x) -

B npaBunapHOH 4eTwIpéxyroabHoii nupamuae SABCD c BepmuHOi S
CTOpOHa ocHOoBaHHA paBHaA 4. Touxka L — cepeamnaa pebpa SC. Tanrenc

234
17

yria Mexay npameiMu BL u SA paBen

a) Ilycte O — 1eHTp OCHOBAHHWA nupaMuibl. Jloxa)kure, YTO HPAMEIE
BO n LO nepneHARKYJIAPHEI.
6) HaiiaguTe miaomafb NOBEPXHOCTH MUPAMUILI.

2x*-10x +6
—_— <X
x-5

Peniure HepaBeHCTBO

OkpysxHOCTE ¢ menTpoM O BHMCcaHa B yros, paBHEI 60°. OKpy>KHOCTB
Goabirero paguyca ¢ ieHTpoM O; TaK)Ke BIKNCAHA B STOT Yroja H IpPO-
xXonuT uepes ToUKy O.

a) Joxaxkute, 4TO paguyC BTOPOH OKPYKHOCTH BABOE OOJIbIIE pazuyca
epBoii.

6) Haiiaute anumHy o0ime#l XOpABl 9THX OKPY KHOCTEH, €CJIM H3BECTHO,
YTO pafiiyCc MepPBOil OKPYKHOCTH paBeH 243.
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17. B aByx obaactax ectb mo 90 paboumx, KaKAbIii M3 KOTOPHIX T'OTOB
TPYAUTHCA II0 5 YACOB B CYTKH HA NOOBLIUe AJIOMHHUA WIW HUKeAA. B
mepBoit objacTu oAMH paboumit 3a uac mob6niBaer 0,3 Kr amdioOMuHUA
nian 0,1 xr auxens. Bo Bropoit o6aacTH Aad AOOBIYM X KI' AJIIOMHHHS

B JieHb Tpebyerca x° UeJIOBEKO-4aCOB TPYAA, a AJA AOOHLIUM y KI HH-

KeJisd B JeHb 'rpe6ye'rca y2 YeJIOBEKO-4acoB TpyAaa.

Hna Hy»A IPOMBIMIJIEHHOCTH MOXKHO HMCIOJAL30BATHL MM AJTIOMHUHUIA,
WY HUKEJb, TPAYEM 1 KI aIOMHHMS MOXKHO 3aMEHHTH 1 KI HUKeJ.
Kaxkywo HanGoabIIyic MacCcy MeTaJIOB MOMKHO JOOLITH B ABYX 06JacTAX
CYMMAapHO AJS1 HY¥/]] IPOMBIMJICHHOCTH?

18. HaiiauTe Bce 3HAUEHHA 4, NPH KAXKAOM M3 KOTOPHIX HEPaBEHCTBO
x*+x-2a

—1] £ 2 He uMeeT pemiennii Ha unTepBaye (1; 2).
x+a _

19. PemmwuTe B HeJBIX YMCIaX ypaBHeHHe 3" + 8 = x°.

. G —— — — v — A ms VN G G — AR G T S G S R S SR GEmS S S S D G G— — — — — — — - G — — — AR W LR IS D M w—— — — — i —— — — Sann —— a—
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PELUEHUE 3AAAHUNA
TPEHUPOBOYHAS PABOTA 33

Yactb 2

13. a) Pemwure ypaBHeHUE (49°°")Sinx = TV2eosx

. 5n
6) HaiianTe Bce KOPHH 3TOr0o YPABHEHHsI, NPUHAAJIEKAILHAE OTPE3KY [?, 411:1.

Pemenue.
a) IlpeoGpasyem ypaBHeHHE:

—

7Aoo xsinz =7‘/§°°"; 2sinxcosx =+/2cosx; cosx(2sinx—\/§)=0; cosx =0 wm sinx=—22—.

CremoBaTesibHO, x=12t—+7rk, x=§+2nk HIH x=%+2nk, rae keZ.

6) C moMOmpI0 eAUHUYHOH OKPYKHOCTH oTOepeM

5]
KODHHU Ha OTpPe3Ke —2—; 4m |,

HonyqaeM'@ & E
27 4’ 27
n
. 2
0mer:a)x=1t—+nk,x=£+2nk,x=—3—1£+2nk,keZ;G) ﬁ,&,ﬁ.
2 4 4 2 4 2

14. B npaBuibHOI TpeyroiabHoii nmupamuze SABC c¢ BepmmHO#H S, Bce pé6pa KOTOpOit paBHHI 4,
TouKa N — cepeauHa pedpa AC, Touka O — IeHTpP OCHOBaHHA NMUPaAMHALI, TOUKa P aemur
orpes3ok SO B oTHOmEHUH 3 :1, CINTAA OT BepUIMHH MHPAMHLEL.

a) Jlokaxkure, 4o npsimas NP nepOneHAUKYJAApHaA npamoit BS.
6) Hajigute paccTodaane ot To9KH B a0 npsamoii NP.

Pemenwue:

a) Touka O npuHaginexkuT orpesky BN, s3mauur, Touxka P, Je-
JKamaa Ha orpeske SO, HaxoauTca B miaocKkoctu SBN. ITostomy
npamaa PN copep:xurca B niockoctn SBN u nepecekaer SB B
TOouKe K. '

ASNB pasHOGeApeHHBIH, TOCKOJBKY OoTpe3kn SN m BN — me-
AUAHBI OJMHAKOBBEIX PABHOCTOPOHHHUX TpPeyroNbHMKOB SAC u
BAC. Ilostomy SN = BN. B Touke O mepeceKaloTcs MeTHAHEI

OCHOBaHUA, 3HAYNT, ON = %BN = %SN .
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OnycTuM nepemeHIuUKyJaAp M3 Touku P mHa cropony SN. Ilycte S
oH nepecekaer SN B Touxke M. Tpeyroasauku SPM u SNO 1io-

SP SN
JOOHBI, MO9TOMY ~—-— = —— =

PM ON

1
3unauur, PM = §SP = PO . CaepmoBaTtensHO, TpeyroasHuKku NPO K
u NPM pasasl u PN — 6uccekrpuca yriaa SNB. B paBHoGex- ' M
PEHHOM TPEYroJIbHHKE OMCCEeKTPHCA SIBJAAETCS MEAUAHOH U BhI- P s N
corout. 3uaunut, NK 1 BS. B 0
6) Tak kax BS nepneHaukyiapao NK, To NCKOMOe paccTOAHHE PaBHO AJuHe orpeska BK.
1

Tak kak NK aBisaetrcsa megmnaHo#l TpeyroasHuka SNB, T0 BK = 5 BS=2.

OTtser: 2.

2
2x° - 8x <

15. Peniute HepaBEeHCTBO 7 s
x ——

Pemenue.
IIpeoGpasyemM HepaBEHCTBO:

orkyZa x <0 miam 1<x< 7.
Orser: (- o; 0]; [1; 7).

16. [IBe OKpPYKHOCTH KacalOTCsA BHYTpeHHUM o00pasoM. TpeTbd OKPYKHOCTH KacaeTcs HePBHIX
IBYX ¥ UX JIMHUM IEHTPOB.

a) JlokaxkuTe, YTO NMEePUMETP TPEYroJbHUKAa C BEepPHIMHAMH B IEHTPAaX TPEX OKPYXKHOCTeH
paBeH xuaMeTpy HamboJbIieil U3 9THX OKPYKHOCTEH.

6) HaiinuTte pagmyc TpeTbeii OKPY’XKHOCTH, €CJIH H3BECTHO, YTO PajHUycChl IEPBHIX ABYX paB-
HBEI 6 u 2.

Pemenwue:
a) Ilycte AB — puamerp Oojibmiell M3 TPEX OKPYIKHO- ¢

cteit, O — eé menTp, O; — HEHTP OKPYKHOCTH paguyca
r, Kacamwimneica OKPY:XHOCTH ¢ AuaMeTpoM AB B Touke A,

O; — UEeHTP OKPYKHOCTH paamyca R, KacawoIimeica OK- %

pyxHOCTH ¢ AuaMeTpoM AB B Touke C, OKPYKHOCTH C R D
mearpom O, — B Touke D, orpeska AB — B Touke E. B ) ) A
Touku O, O, u C JexaT Ha OAHONH HOPAMOH, MO3TOMY

00,=0C-0,C=0C-R. Anajornuso

00,=0A-0A=0A-r u 00,=0D+0O,D=r+R.
CrnepoBaTenbHO, nepuMeTp TpeyroasHuka 00,0, pasen

00, +00,+0,0,=0A-r+0C-R+r+R=0A+0C =20A = AB.
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6) Ilycts OA =6, r=2. Torga
O,E=R,00,=2+R,00,=0A-0A=6-2=4,00,=0C-0,C=6-R.

W3 npsamoyronbHbiX TpeyroabEukos O,0,E u OO,E maxopum, 4TO

O,E = JO,0? - O,E? = J(2+ R)* - R* = J4 + 4R,
OE = \JOO? - O,E? = /(6 - R)’ - R* = /36 - 12R,

a rak kak O,E = 00, +OE, 7o V4+ 4R = 4+ 36 —12R . VI3 2TOr0 ypaBHEHHs HAXOAMM, YTO

R =3 (9To 3HAYHUT, YTO JUAMETP MCKOMOIl OKPY’KHOCTH paBeH paguycy HauOoJbINeH M3 TPExX

OKpPY KHOCTe#, To ecTh Touka E cosmazaer ¢ O).

Orser: 3.
17. 31 gexabpsa 2014 roga Anexceii B3sin B 6anke 6 902 000 py6aeit B xpegur mox 12,5% ropo-
BEIX. CxeMa BBIOJIATH KpeAWTa cjaefayiomad — 31 gexabpsa KaxkJoro cjiefyiomero rojga 6ask
HAYHUCJISIeT IPOLEHTHI HA OCTABINYIOCH CyMMYy Jgojra (TO ecTh yBeJwdmBaeT goar Ha 12,5%),
sateM AJieKceil nmepesoguT B 0aHK x pyOueit. Kakoil goioxkHA OBITH CyMMa X, YTOORI ANexcei
BHIIIATUA JOJT YeTHIPbMA PAaBHBIMM ILIaTeXXaMH (TO eCTh 3a 4eThIpe rojxa)?
Pemenue:
ITycTs cymmMa Kpezgura pasHa S, a rofioBble cocTaBaaioT a% . Toraa 31 mexabpsa KaxKAOro roga
OCTAaBIIAACA CyMMa JoJjira yMHOX»Kaercd Ha Koabdummuent b=1+0,0la. Ilocne mnepnoit
BBIILIATHEI CyMMa Ziojira cocTaBuT S, = Sb — x . Ilocsre BTOPO# BRIIIATEI CYyMMa JOJIra COCTaBHT
S, =8b-—x=(Sb-x)b—x=8Sb’—(1+b)x.
Ilocse Tperbeii BHINJIATHL CYMMAa OCTABINIEroCH JOJra paBHA
— 3 2 _ 3 b3 -1
S, = 8b" ~(1+b+b")x =" - —=x.
ITocse yeTBepTOii BHIILJIATHI CYMMA OCTABIIEroCH OJITA PaBHA
_ 4 2 3 _ 4 bt -1
S, =Sb' - (1+b+b" +*)x = Sb* - 5y X
Ilo ycoBHIO YeTHIPHMS BBRIIJIATAMHE AJIeKcell JOJIKeH HOracuTh KPeAHT HOJHOCTHIO, IIO3TOMY
4 _ Sb*(b-1
Sb* —I;_ll-x=0, OTKyJa x=—b;(—ji—l.
IIpu S=6902000 u a =12,5, nosyuaem: b=1,125 u
6 902 000-1,601806640625-0,125
= > < =2 296 350 OJreit).
0,601806640625 (pyGuei) |
Orset: 2 296 350.
18. HaiiguTe Bce 3HaYEeHHA 4, OPH KaKJAOM N3 KOTODHIX J00oe dYHCIO H3 OTpe3Ka

2 £ x £ 3 ABjdeTCA penIeHHEeM YpPaBHEHHUS

lx—a-2|+|x+a+ 38 =2a+5.
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Pemienne:

19.

Ecim 2a + 5 < 0, To ypaBHeHUe pellleHHIl He MEeeT.
IIyers a = —-2,5. Torna ypaBHeHHE UMeeT BUJ,

lx +0,5|+|x+0,5|=0

M HHM OZHO 9HCJO U3 OTpe3Ka [2, 3] He ABAsAETCA €ro penieEueM.
Iycrs a > —-2,5. ByaeM HCOOJB30BaTh reOMETPHYECKHI TMOAXOA U 3alIMIIIeM ypaBHeHMeE B BUJeE

x—(@+2)+|x—(-a-38)=2a+5.

3amMeTuM, uUTO mpu a > —2,5 BepHO HepaBeHCTBO —a — 3 < a + 2. Iloaromy pelesueM
HepaBeHCTBA ABJAETCHA J06oe YMCIO U3 oTpeska [—a — 3, a + 2] BeAs AIMHA 3TOrO OTpPE3Ka
pasHa (a + 2) — (—a — 3) = 2a + 5 ¥ HepaBeHCTBY YAOBJIETBOPAIOT Te€ U TOJHKO Te TOUKH X,
CyMMa PACCTOAHMI OT KayKJOH M3 KOTODPHIX JI0 TOUEK X = a + 2; x = —a — 3 paBHa 2a + 5.
Ocranocs BHIOpATH Te 3HAYEHHS 4, IPU KaXKJOM U3 KOTODPBIX OTPE3OK [—-a -3,a+ 2]
COEPIKUT OTPe30K [2, 3]. ITo BHIIIOJHEHO TOr/ia M TOJNBKO TOrJa, KOTja:

{—a—352, {a2—5,
a>1.

a+223; az1l;
Orser: a>1.

Ilyctes ¢ — HamMeHbIIee o0mee KpaTHOe, a d — HauboJbmWil OOMUiT NeanTeN b HATYDATb-
HBIX YHCEJ X ¥ Y, YAOBJETBOPAIOIMMX paBeHCTBY 3x = 8y —29.

a) Moxer gu = 6uiTh paBHEIM 170?

6) MoskeT 11 ~ OBLITH PAaBHBIM 27

Qe ala

B) Haiigute HamMeHbniee 3Ha4eHUE %

Penrenne:

a) Ona umcen x=17 m y =10 Buinmonasercs yciaoswe 3x=8y-29, ¢=170, d=1,
1 _170.
d

6) uB) IIpn x=1 1 y=4 BHOOAHSETCHA paBeHCTBO 3x =8y —29 m %= 4. Iloxkaxkem, 4TO

HHKaKoe 3HadJeHue % <4 me peajin3yercd.

29
Ecan x = Yy, TO X=Y = ? s, YTO HEBO3MOXXHO, IOCKOJIbBKY YHCJIa X H Y — HaTypaJbHBIE.

IIycts ans ounpejenénHocT™M X<y U x=ad, a y=bd. Torga HaTtypanbHble yucia a U b

B3aMMHO IPOCTH U a < b. Tlonyuaem ¢ ='_%y_ =abd» OTKyAa % =ab.

Ecan % =1, T0 a = b, 4YTO HEBO3MOKHO.
q 29
Ecau E =2,t10 a=1 b=2 u, 3gauuT, y =2x, OTKy/ia X = E’ YTO HEeBO3MOJKHO.

Ecan % =8,1T0 a=1 b=3 m, 38auuT, y =3x, OTKyja X = %, YTO HeBO3MOXKHO.

OtBert: a) aa; 6) HeT; B) 4.
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TPEHUPOBO4YHAR PABOTA 35

YacTtb 2

13. a) Pemure ypaBHeHUe (16Sinx) =1

cos x (1)J§Sinx .

6) Haiigute Bce KOpHH 3TOr0 ypaBHEHNs, IPUHAJEKAIIHNE OTPE3KY [2112; 7—;—] .

Pemienne.

a) IIpeoGpasyem ypaBHeHHe:

2sinx-cosx —vV3sinx
4 =4 3

2sinx-cosx =—v3sinx;
. V3
sinx =0 uau cosx=-—2—-;
5n

x=1k,keZ nmm x=i~—6—+21tk,keZ.

6) Ilpu momoiy TPHUTOHOMETPHYECKOH OKPYIKHOCTH OTOEpPEM KODHH, MPHHAJJIECKAINHUE 3a-
JaHHOMY OTPE3KY.

Toayuum: x =21, x=——,x =37, x =

17n 19n
6 6 °

Orser: a) nk; t5—n+21tk, ke Z; 6)2m; L7£; 3n; 19m

6 6 6

14. Ilnomazns ocuoBauusa ABCD mpaBUALHON YeTHIPEXYToJLHON nmupamugsl SABCD pasua 64, a
ILUIOHIAIb CeYeHUS MUPaMUuABI IJIOCKOCThI0O SAC paBHa 32\/§ .

a) Joxkakute, 4TO YroJ MeXXAY ILIOCKOCTBbIO OCHOBAHHS HHUPAMHUIALI 1 GOKOBHIM pedpoM paBeH
60°.
6) Haiigute niaomaas 60KOBOII HOBEPXHOCTHA NHPAMHALI.
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Pemenme.

CropoHa ocHOBaHMs nupamujsl pasHa 8. Torga auarosans ocHoBanusa AC paBHa 8J2.
ITIycre SH — BeICOTA NHMPaMHABI, TOTJAa YTOJ MeXAy GoKoBHIM peOpoM SA M IJIOCKOCTHIO
OCHOBaHHA — 3T0 yrox SAC.

a) Ilnomags TpeyronbEuKa SAC paBHaA L4c.sH- 323 , OTKyma SH = ﬂ - 4/6.
2 82
CrnepoBaTenrHO, tg SAC = Lj% = i = J:; a sgaunut yroa SAC pasen 60°.
42

6) Ilycte SM — BrICOTa rpaml SAB. Torpa

M =JSH? + HM? =J96 +16 = 47 .

CnepmoBaTenbHO, Sg,p = SM AB 4\/'7 4= 16\/-

IToaromy nnomansb ﬁononon IIOBEPXHOCTH paBHA 16V7 -4 =647 .

Orser: 64./7.
3 4
15. PenruTe HepaBeHCTBO i S+ 1>20.
(22-13_ 1) P |
Pemenue.
Iyers t = 22 4, TOrja HepaBeHCTBO IPHMET BHL:

16.

£-44+3 (t—l)(t—3)20’
t2 tz

orkyma t<0; O0<t<1;¢t>3.

Ilpu ¢t <0 momyumm: 22“’—1<0; 2-x*< 0, oTkyza x<—\/§; x>+2.

Ipu 0<¢<1 momyanmm: 0<22°-1<1; 0<2-x%<1, oTKyzA J2<x<-1;1<x<+/2.

Mpu t >3 monyuamm: 22" %-1>3; 2-x2>2, omynax 0.

Pemenne MCXOJHOrO HePABEHCTBA:

x<-—- J_, -2<x<- 1,x-0,1£x<J§;x>'J§.
Orser: (-o0; —V2); (—v2; -1]5 03 [1;42) 5 (V25 + ).

Mepuanst AA;, BB; u CC; Tpeyronsauxka ABC nepecekaiorca B Touke M., Touku A;, B, u C; —
cepequHH 0Tpe3koB MA, MB u MC cooTBeTCTBEeHHO.

a) lloxa)xuTe, 4TO IJIOIIAAL INeCTHYroabHHKAa A;BsC1A:B,C, BABOe MeHbINE IJIOIMAAHA Tpe-
yroasHHKA ABC.

6) Hadigure cyMMy KBaJpaToB BCeX CTODOH 3TOrO IIECTHYTOJIBHMKA, €CIH H3BECTHO, 4TO
AB=4,BC=TuAC=8.

B
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Pemenne.

17.

a) ILromanr TpeyronpHmxa A;MB; B ABa pa3a MeHLIEe ILIOIIAAN TpeyroasENKa A;MB, mo-
cxoiibKy MB = 2MB;, a BeicOTa, IPOBEAEHHAA U3 BEPIIUHB A;, y aTHX TPEYTOJIBHUKOB obmas:

SAIMB = ZSAIMBz .
Anajornumo noaydaem emie 5 paBeHCTB:
SAIMC = 2‘SA,Mc2 ’ SB,Mc = 2SB,MC2 ’ SBlMA = 2SBIMA2 ’ Sqm = 2‘Sc,MA2 4“ Sc,MB = 2SqMBz .
CKJIa,I[bIBaﬂ 9TH pPaBEHCTBa HO‘!JIGHH(;, nojyiydaeMm

Sape =28,68408, -

6) OGosmaunm aaursl ctopod BC, AC, AB TtpeyroasEnka ABC B P
yepes a, b, c. . A

IlokaskeM, 9yTO KBagpaT MefUaHH AA; paBeH -‘II(2b2 +2¢% - az) .

Jsi foxasaTesiECTBA HA MPOAOJIKEHUH OTpe3Ka AA; 3a TOUKY A;

OTNIOXKUM OTpe30oK A; P = AA,. INosyunm nmapasnesorpamm ACPB co croposamu AC = PB=bu
AB = CP = ¢ u nuaroHanamn BC = a n AP = 2AA,. CyMMa KBaZ[paToB AUAaroHalei mapaJiie-
JiorpaMMa paBHa CyMMe KBaJpaTOB €ro CTOPOH:

2b* +2¢* = a? + 4AA?, otkyza AA? =—}1—(2b2 r2¢* —a?).

C

Anaornysao AokasniBaercs, uto BB = %(2(12 +2c% - bz) ,a CC? = %(2a2 +2p® - c2) .
Otpesox C1A; — cpenHsia JUHUSA TpeyroabHuKa ABM, 3sHAUHT,

1 12 1
CIA2 =§BM=§'§BB1 =§BBI.

Paccyxmaﬂ aHaJIOTr'N4YHO, MBI HOJIY9HM, YTO CTOPOHBI IMIECTHYTIOJBbHHKA BTPpO€ MEHbIIe MeAH-

an tpeyronsbauka ABC: B,C, = BC, = —;—AA1 s, A,B =AB, = é—CCl . CaenoBarensHo, cymma

KBaJipaTOB CTOPOH HIECTHUYTOJLHHKA paBHA

2-(BCE + ACE + AB) = %(AA;«’ + BB +CCY) =

=%%-(2b2 +2¢® —a® +2a® + 2¢* — b® + 2a® + 207 —cz) =

_1 2,52, 2\_1 (2, .2 2

-ﬁ-3-(a +b°+e¢c )—6-( +b°+c )
Ioacrapasaa B 3Ty GOPMYyJy AJIWHEI CTOPOH TpeyroibEuKa ABC, IOIydiaeM OTBET: CyMMa
KBaZ[PaTOB CTOPOH IECTUYTOJLHUKA PABHA 4—23- .

Orser: 43 .
2

31 nexabpa 2014 roga Imurtpuii B3an B 6aake 4 290 000 py6aeit B kpeaut moa 14,5% ropmo-
BhIX. CXeMa BHILJIATHI KpeauTa ciaeayiomasa — 31 aexkabpd KaKAOro CACAYIOMIero roja 0aHkK
HAYUCJAAET NPOLEHTHI HA OCTABINYIOCA CyMMY Zoara (TO eCTh yBeJHUUBaeT Joiar Ha 14,5%),
sarem JImurpuit nepesoguT B 6aHK x pybOaeii. Kakoii goskHa OHITE cymMMa X, 9To0Oml Jmur-
puil BHILJIATHJ JOJAT ABYMA PABHBIMH ILIaTeXaMH (TO eCTh 3a JBa roga)?
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Pemenne.

Iycts cymma KpeidTa paBHa S, a rofioBele coctaBasioT a%. Torga 31 zexabpa KaxAoro
roja OCTaBOIAsCA CyMMa JoJra yMHOMaeTca Ha Ko3bdbunment b=1+0,01la. Iocae

mepBO# BHIIJIATHI CyMMa jgoJjra coctaBHT S, = Sb-X . Ilocie BTOPOH BHIIJIATEI cyMMa

AoJra COCTaBUT
S, =8pb-x=(Sb-x)b-x=Sb —(1+b)x.

ITo ycnoBuio AByms BeIILIaTamMu JIMUTPHE HOJKeH MOTACHTE KPEZHMT IIOJIHOCTHIO, IIOITOMY
Sb?

b+1°

IIpu S=4290000 u a =14,5, nonyuaem: b=1,145 u

Sb® —(1+b)x =0, orkyna x =

o 4290 0201';%311025 = 2622050 (pyGueit).

Otsert: 2 622 050.

18. Haiinure Bce 3HAYEHUA a4, IPU KAXKAOM K3 KOTODPHIX ypaBHEHHUE
x-a’+4a-2|+|x-a’+2a+3|=2a-5
uMeeT X0Ts ObI OJUH KOPeHb Ha oTpeske [5; 23].
Pemenue. .
PasHocTh BhIpaXkeHU, CTOAIUX MO/ 3HAKAMY MOJAYJIfA, COBIAJAET C MPABOi YaCTHI0 yPaBHEHHA:
(x-a*+4a-2)-(x-a*+2a+8)=2a-5.
CnenaeM sameny: m=x-a’> +4a—-2, n=x-a’ +2a+ 3. Torza ypaBHeHHe NPUMET BUJA:
Im|+|n|=m-n.
JT0 paBHOCUJIBHO ycaoBuio nn < 0 < m . Ionyyaem:
x-a’+2a+3<0<x-a’+4a-2;
a®-4a+2<x<a®-2a-3.
YpaBHeHHe uMeeT XOTA GbI OAMH KOpPeHb Ha orpeske [5; 23], ToJbKO ecsim HmpaBaA TpaHMIA
OTpe3Ka pellleHuil He MeHbIe 5, a JeBas He Gojbiie 23. IToayuaeMm
a®-4a+2<a’®-2a-3, 2a > 5, : a>25, ax2,5,
a®>-2a-3>5, a’-2a-8>0, (a-4)(a+2)20, -3<a<-2
a’® -4a+2<283; a’-4a-21<0; (a-7)(a+3)<0; 4<a<T.
Otreer: 4<a < 7.
19. Bospacramomas KOHeYHasA apU(PMeTHYECKas MPOrPECCHA COCTOMT M3 PA3MYHBIX HEJIbIX HEOT-

pHUIlaTeJBHBIX 4YHcesi. MaTeMaTHK BBIUMCJINJ PA3HOCTbh MEKJAY KBaJpaTOM CyMMEI BCeX 4Je-
HOB NPOTrPecCH¥ M CYMMOH WX KBaJpaToB. 3aTeéM MAaTeMaTHK [J00aBUJ K 3TOH NPOrpeccuy
CJHEAYIOINU €€ WiIeH ¥ CHOBA BBIYMCJIUJ TAKYIO K€ Pa3sHOCTb.
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a) IlpuBegute mpuMep Takoii mMporpeccHMH, ecji¥ BO BTOPOil pa3 pasHOCTH OKasajach Ha 40
6osbire, yeM B IepBHIA pas.

6) Bo BTOpOI1 pa3 pasHOCTh OKasajach Ha 1768 Gosnlne, yeM B mepshiif pa3. Moraa jam mpo-
rpeccus cHauaJja COCTOATh u3 13 uneHOBR?

B) Bo BTOpO#i pas pasmocTs okasanach Ha 1768 Gosbme, deM B mepBhiit pa3. Kakoe nau6oias-
mee KOJWYECTBO WIEHOB MOIJIO GHITH B IIporpeccuu CHavasa? '

Pemenue.
a) Hanpumep, 2, 3. PasHocTh KBaJpaTa CyMMBI M CYMMBI KBaJpaTOB 3THX YHCEJ paBHA
25 - 13 = 12. Ecnu noGaBuTts 9ucio 4, To pasHoCTh OyzAer pasrna 81 — 29 = 52, uro poBHO Ha
40 6osbmre, yeM OBLIO.

6) O6o3rauuM WJIEHEI IIPDOTPECCHH &, G,,...,4,. TOrAa Pa3HOCTH, BHIYACACHHAS MATEMATHUKOM
B NEPBHIi pas, paBHA '
2
(8, +a,+...+a,) —al -a} -...-a’ =

n
=2a,(a, +a,+...+a,,)+
+2a,,(a,+a,+...+a, )+
S '
+2a, (a, +a,) +
+2a,a,.
Korza k nporpeccun Ko6aBuid <wieH a,,,, TO BRUHCJIEHHAS BO BTOPOH pa3 PasHOCThL OTJIHUA-

eTCs OT nepnoﬁ AOHNOJMHHNUTEJBHBIM ClaraeMblM

20, +(n-1)d
2

2a,,, (a, +a, +...+a,) = 2(a, + nd) n =(a, + nd)(2a, +(n-1)d)n,

rie d — pasHOCTh MPOIPECCHH.
U3 ycnosusa caexyer, yro a, 20 u d > 1, noaromy

(@, +nd)(2a, +(n~1)d)n 2 n*(n-1).
ITonyyaem HepaBeHCTBO
n*(n-1)<1768,

oTkyZa n <12. 3uauur, 13 uNeHOB B HAYAJNLHON OpOrpeccuy GBITH HE MOKET.
B) I3 paBencTBa (al + nd) (Za1 + (n - 1) d) n =1768 cuaenyer, 4To n ABASAETCH AEJIUTEJEM YUCIa

1768 =2-2-2-13-17 . HauGonpmmuii aenutensd, mensinuii 13, pasen 8. IIpu n = 8 monygaem
(a1 + 8d) (2a1 + 7d) =221.

Ecau d > 2, To neBaa uyacTh He MeHbHIE, yeM 56d? > 56 -4 = 224 > 221.

CnenorarensHo, d = 1. ITonyuyaem ypaBHeHue

2a? +23a, -165 =0,

KOTOpOe uMeeT eAWHCTBEHHBIH HATYpPaJbHBIHA KOPEHb 5.
3HauuT, Iporpeccus u3 BochbMHM ducen 5, 6, 7, ..., 12 yaoBieTBOpseT yCJOBHUIO 3aauM.

Orser: a) 2, 3; 6) mer; B) 8.
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13.

TPEHNPOBO4YHAHA PABOTA 36
YacTtb 2

a) Pemure ypasuenue 2sin® x +3cos2x+1=0.

6) HaliauTe Bce KOPHU 3TOr0 ypaBHEHUs, NIPUHALJIEKAIINe OTPe3Ky [r; 3n].

Pemienne.

14.

1-cos22x

a) Bocriosbayemcs gopmytoii sin® x = 5
U3 Heé caenyer, uro sin’ x = i(cos2 2x — 2cos2x + 1) .

IlosTomy ypaBHeHHEe MOKHO IPeo0pa3oBaTh TAK:

%cos2 2x—cos2x+%+3cos2x+1=0;

cos® 2x + 4cos2x + 3 = 0.
Crenaem 3ameHy t = cos 2x . ITonyuum
t?+4t+3=0;
~t=-1umm t=-3;
cos2x = -1 uau cos2x =-3.

YpaBHeHue cos2x = -3 He uMeer pemenuii, U3 ypaBHenus cos2x = -1 moayuaem

2x=n+2nn neZ, x=12t—+7tn, neZ,

6) Ilpu momoIli TPUTOHOMETDPHUYECKON OKPY KHOCTH OTGEpEM KODHU, IPUHAAJCKAIINE 3a-
JaHHOMY OTpEe3Ky.
5n

2

v

Homyuum x=§2£; x=—.

3n. 5m

L] E . ——
Ortser: a) 2+nn,neZ,6) 55 3

Ilmomane GOKOBOI MOBEPXHOCTH NPABWJIBLHOH YeTHIpPEXyrosbHOoH nupamMuasl SABCD c¢ ocHo-
Banvem ABCD papaa 108, a nnomaab NONHON MOBEPXHOCTH 3TOHM ITMpaMuALI paBHa 144,

a) loxkaskure, 4YTO yroj MeXAy ILIOCKOCTEI0 SAC M IJIOCKOCTBIO, IIPOXOAAIIEH uepes
BEpPIIUHY S 3TOil NUpaMUIbl, CePeaUuHY CTOPOHLI AB U IIeHTP OCHOBAaHMUSI, paBeH 45°.

0) HaitauTte niaomials ceueHMA MUPaAMUAbI IIOCKOCTRI0 SAC .

223



Pemenue.

15.

IInomans ocHOBaHUS NUpaMuabl paBHa 144 — 108 = 36, nostomy AB = 6.
IInomanr 6G0KOBOI I'paHHA paBHA 108 _ 27.

4
I _SM:-AB _ _ _
yers SM — Bricora rpanu SAB. Toraa Sg,; = —e = SM -3 =27, nosromy SM = 9.
a) Ilycte SH — Beicora nupamuzael. Torna H — cepeinHa OCHOBAHMA NHUpDAMHALI. 3HAYHUT,
SH — npsMas, IO KOTOPOi IepeceKaloTcs JaHHBe IUIOCKOCTH. IIpaMas SH nmepneHIUKYJIApPHA
000 IPAMOM, JieyKammieil B IUIOCKOCTH OCHOBAHWS NMPaMHUALI, B TOM 4ucie u npavmeiMm AH u
MH. 3sauur, yron mexay mwiockoctaMu SAC u SMH — aro yron AHM, xoropsiii pasen 45°.

6) Umeem SH = JSM? - MH? =72 = 64/2.

Torma Sg,e = S-AC ~ 6/2-3V2 = 36.

Pemenune.

16.

Otser: 6) 36.
ln(xz—Zx) In7
PemuTe HepaBeHCTBO 7 <(2-x)"".
IIpeoGpasyem HepaBeHCTBO:
In(x%-2
ln[? n(x x)]sln((z—x)"”);
1n7-ln(x2 —2x)$ In7-In(2-x);
ln(:t:2 - Zx) <In(2-x);
0<x2—2x52—x;
2 -2x> 0,
(x-2)(x+1)<0,
OTKyJAa moixydaeMm, 910 -1<x<0 .
Orser: [-1;0).

Menuannl AA;, BB, u CC; tpeyronbauxka ABC mnepecekaiorca B Touxke M. Touxku A, By u
C; — cepeauHEI 0Tpe3KoB MA, MB u MC cOOTBeTCTBEHHO.

a) JokakuTe, 4TO ILUIOIAaAh IMECTHYyroabHHKa A;B;C1A;B:C; BABOE MeHbIIE ILIOIMAAW Tpe-
yronsaEuKa ABC.

6) Haiinure cymMMy KBagpaTOB BCE€X CTOPOH 3TOr0 INECTHYrOJbHWKA, €CJHW H3BECTHO, 4TO
AB =5, BC=8u AC = 10.
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Pemenne:
a) Ilnomanaes TpeyronpHuMKa A;MB,; B ABa pa3a MeHbIIe IJIONaAM TpeyroasHEuka A;MB,
nockoasky MB = 2MB,, a BbIcOTa, IPOBEAEHHASA U3 BEPIOHUHBI A;, YV 3TUX TPEYroJbHHUKOB
obmas: '

'SA,MB = 2SA,MB, .
AHaJIOrH4yHO MoJy4YaeM eme 5 paBeHCTB:
Samc =284 mc,» Semc = 2Spmc,» Sama =2Spma, > Scma = 2Scma, ¥ Soms = 2S¢z, -

CriagpiBas aTH PaBeHCTBa NMOYJI€eHHO, IoJy4dYaeM

Sisc =25, ¢85, -

6) O6o3sauum miauHE! cTopoH BC, AC, AB Tpeyroasauka ABC gepes a, b, c.

B P

A C

IloxaskeM, UTO KBaApaT MeAuaHbl AA; paBeH %[2!}2 +2¢* —az).

Ji1a nokasaTenbcTBa Ha NPOAOJIKEHHMH oOTpeska AA; 3a TOYKY A; OTJIOKHM OTDE30K
AP = AA,. Tloryanm napannenorpaMmm ACPB co croposamMu AC=PB=bunAB=CP=cn
auarosanamu BC = a u AP = 2AA,. CymMa KBaJpaToB JuaroHajeil nmapaJulejiorpaMMa paBHa
CcyMMe KBaJpaTOB ero CTOpPOH:

2b* +2¢® =a® + 4AA?, orkyna AA? = %(2!32 +2¢% -az).
1
4
Orpesok C1A; — cpefHAA JUHAA TpeyroabHuKa ABM, 3HA4YHT,

(202 +2¢2 —b") ,a CC! = l(2«2" + 2b? —cz).

AHanoruyHO AOKA3BIBAETCH, UTO BBf = 1

1 1 2 1
CIA2 =§BM =E‘§BB1 =§BBI.

Paccy»xjasi aHAJIOTMYHO, MBI IOJYYHMM, YTO CTOPOHEI IIECTHYTOJbHHKA BTPOE MEHbIEe MeJH-
an TpeyroaeHuka ABC: B,C, = BC, = %AAl » A,B =AB, = %CC1 . CnenoBaresbHO, CymMMa

KBajJgpaToB CTOPOH IIECTHYIOJIBHHKA PDaBHA
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17.

2-(BC; + AC; +AIB;;’) =%(AA12 + BB} +CC}) =

(2b2 +2¢? —a® +2a® +2¢2 - b® + 2a% + 2b° —c2)=

uM»—A

2,
9
=i8 3- (02+b2+02)=%-(a2+b2+c2).

[W—y

HoacraBasaa B 3Ty QopMyJsy AJIMHEI CTOPOH TpeyrojgsHuKa ABC, mojaydyaeM OTBeT: CyMMa

63
KBAJPATOB CTOPOH IIECTUYTOJNBHUKA PaBHA —-.

63
OTtser: 5

1 auBapsa 2015 roga Anexcaugap CepreeBudu B3sAa B 6amke 1,1 muH pybaeit B kpeaur. Cxema
BRIILJIATHI KpeAuTa cjeayiomas — 1 ducja KadJoro ClaeAyIomiero Mecsila 0aHK HauyucJaeT
1 mpomeHT Ha OCTaBHIYIOCH CyMMy moira (TO ecTh yBeJMdHBaeT JOAT Ha 1%), sarem Auek-
canzp CepreeBud. mepeBOAUT B GaHK miaaréx. Ha Kakoe MUHUMAJbHOE KOJWYECTBO MECAIEB
Anexcangp CepreeBHY MOXKET B3ATh Rpe,zm'r, yT0oOBI esKeMecCsSYHbIe BHINAATH ObLIM He Gojee
275 TeIiCc. pybOaeit?

Peiienne:

18.

3ametnM, 4TO 3a- 4 Mecana Ajexcanap CepreeBud peimnatTutT 1,1 Mam py6aei. Taxuwm
o6pa3oM, OH He IIOKPOET JOJT ¢ IIPOLeHTaAMH.

Kaxnaprii mecan goar ysenumuusaerca He Goisee, uwem Ha 1 100 000-0,01 = 11 000 pyOGaeii.
3uauur, 3a OaTh Mecanes Anexcamap CepreeBwu goyxedn OyzeT BuIILJIATUTH He 0oJjee
1100 000 + 5-11 000 = 1 155 000 py6ueit, uro Menee uyem 5-275 000 = 1 375 000 pyOieii.
Takum obpasom, Anexcaugp CepreeBuu CMOMKET BHIILIATUTh KPEOUT 32 H MeCAIEB.

OTtBer: 5.

Haﬁ,z[n're BCE 3HaYeHusd a, npu KaKIOM H3 KOTOPBIX ypasherue
x—-a +a+2l Ix a’ +3a -1 =2a -3 umeer KOpHH, HO HU OAWH U3 HUX He npnna,zmemm*

uaTepBaay (4; 19).

Pemienne:

PasHOCTE BRIpaXKEHHUIl, CTOAIMUX IO 3HAKAMH MOJIYJIA, COBIALAeT C IPABOil YACTHIO YPABHEHUA:
(x—a2 +3a—1)—(x—a2 +a+2)=2a—3.
Crenaem 3aMeHy: m=x—-a> +3a~1, n=x-a’+a+2.
Torga ypaBHeHHe NPUMET BUA:
Im|+|n|=m-n.

9T0 paBHOCUABHO ycJioBuio n < 0 < m . Ilonyuaem

x—-a’+a+2<0<x—-a®*+38a-1;
a’-3a+1<x<a*-a-2.
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YpaBHeHHe UMeeT KOPHH, HU OAWH M3 KOTODHIX He NMPUHANJICKUAT mHTepBaay (4; 19), ToasKo
eciy mpaBasi TPDaHUIlA OTpe3Ka peineHwil He Gogblie 4 WIu JieBasd IPaHMIAa He MeHbmie 19.

Ilonyuyaem
a®-8a+1<a’®-a-2, - (2a > 8,
Jda*-a-2<4, J|a®* -a-6<0,
[a®-3a+1219; a®-3a-18>0;
a>15 021,5,
[(a_s)(“z)so, < “2§<‘3'<3
(a-6)(a+3)=0; 2> 6.

OtsBer: 1,0<a<3; a>6.

19. Bospacramomias kKoHeuyHas apudMeTHyecKas MPOrPECCHs COCTOMUT U3 PA3IUYHBLIX LEJLIX HEOT-
punaTeabLHBIX duces. MaTemMaTHK BBIUYHCINJA PAa3HOCTh MEKJIY KBaJApPaTOM CyMMBLI BCEX uJje-
HOB IIPOTPECCHY ¥ CYMMOH HX KBaZpaTOB. 3aTeM MaTeMaTHK A0GaBUJA K 3TOil Iporpeccuu
caenyIOmMuil €€ YieH U CHOBA BHIUUCJINJ TAKYIO Ke PasHOCTh.
a) IlpuBenuTe npuMep Takoil Iporpeccuu, €CjM BO BTOPOI pa3 pPasHOCTh OKaszajach Ha 48
GoJibIlie, YeM B IIePBLIH pas. ‘
6) Bo BTOpOIT pas pasHoCThb OKasajachk Ha 1440 Goanle, yeM B mepsblii pas. Moraa Jju Impo-
rpeccusi CHavaJja COCTOATL u3 12 ujeuon?
B) Bo BTOpOIi pas pasHocTh Okazanach Ha 1440 Gosbie, yeMm B mepBbii pas. Kakoe mau6osib-
Iee KOJMYECTBO YJIEHOB MOIJIO GBITH B IIPOTPECCHH CHAyasia?

Peiuenne.

a) Ilpumep: 1, 2, 3. PasHocTh KBajgpara CyMMBI B CYMMbI KBaJpaToB pasHa 36 — 14 = 22,
Ecam pobGaBuTh umciio 4, To pasgocTh Gyaer pasHa 100 — 30 = 70, uro posHO Ha 48 Goxabiie,
yeM ObLIO.

6) ObosnauuM 4UjeHBbI IPOTPECCUH &;, Q,,...,q,. TOra PasHOCTb, BHIYHCIEHHAA MAaTEMaTHKOM

B HIEPBHIIl pa3, paBHAa

(a,+a, +...+a,) —a’ —a’ —...—a® =
=2a,(a, +a,+...+a, )+

+2a,  (a, +a,+...+a, ,)+

Feoo t

+2a,(a, +a,) +

+2a,a,.

Korza k mporpeccu# X00aBHJIM YIEH d,,;, TO BHIYKCACHHAS BO BTOPOH pas PasHOCTh OTJIHMYA-
ercsi OT NePBOii JONOIHUTEIbHBIM CJIAraeMbIM
2a, +(n-1)d

2a,,,(a, +a, +...+a,)=2(a, + nd) 3

n =(a, +nd)(2a, +(n-1)d)n,
rae d — PasHOCTH IPOTPECCHUH.
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W3 ycnosua cnexyer, 4to @, 20 u d > 1, noaromy
(a, +nd)(2a, +(n-1)d)n 2 n*(n-1).
Ilosyuaem HepaBeHCTBO
n’(n-1) <1440,
oTKyAa n <11. 3uauur, 12 4IeHOB B HaYaJAbHOI Imporpeccuu GBITH HE MOXKET.

B) W3 paBeHncTBa (a1 + nd)(2a1 + (n - 1) d)n =1440 cnepyer, 4TO n SABJAAETCA AEIATENEM YHC-

na 1440. Brauur, n = 11.
Eciu n = 10, monyyaem

(a, +10d)(2a, + 9d) = 144.
Ecau d > 2, To neBas yacTh He MeHbie yeM 90d% >90-4 =360 > 144
CaenoBarensHo, d = 1. ITonyuaem ypaBHeHuUe
2a12 +29a, -54=0,

KOTOpOe He MMeeT HeJbIX PeIleHui.
Ecau n =9, nosyyaem

(a1 + 9d)(2a1 + Sd) =160.
Ecau d > 2, To neBast wacTh He MeHbINe ueM 72d° > 72-4 = 288 > 160.
CaenoBarensHo, d = 1. Ilomyuaem ypaBHeHue '
' a® +13a,-44=0,
KOTOpOe He MMEET LeJbIX pelleHuH.
Ec_Jm n = 8, moayyaem:
(a, +8d)(2a, +7d) = 180.

Ecau d > 2, To neBasd yacTs He MeHbIIe ueM 56d2 > 56-4 = 224 > 180.
CanenoBaresnvHo, d = 1. ITonyuaem ypaBHeHUe

2a’ +23a,-124=0,

KOTOpO€e MMEeT €JUHCTBeHHBIH HATYyPAJbHEIH KOpeHb 4.
SHaUUT, IPOrpeccus u3 BochbMU uucen 4, 5, 6, ..., 11 ygosieTBopsieT yCIOBHIO 3afaun.

OtBert: a) 1, 2, 3; 6) meT; B) 8.

-
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N EguHbia rocygapcTBeHHLIV ak3aMeH B

S !I IIIII HIIIIIIIIH U

mﬁemaf N°
T " p HK
i=fin fi i‘ He A Al i °Ho i
Hassarie npenMeTa C RpaBunaMk IK3AMEH O3HAKOMIICH i COMMAcEH

100 DD 000000000 mmﬁmmﬁ ODD

Hannbill Gnatk ucnonb306ams MOnbKO COBMECMHO ¢ Oayms Opy2umu GnarHkamu u3 0aHHO20 NaKema

)

PesynsTaThl BoiNOMHEH/S SaMaHAN C OTBETOM B KPEaTKOM hopmMe

=00000C00000000000 @DOCDDD[]]DDDDmDDD
=00000000000000000=00000000000000000
E00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=000000000C00000000=00000000000000000

=0000000000000N000=00020000000000000
=00000000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=(0000000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=(10000000000000000:=00000000000000000
r=(]0000000000000000=00000000000000000

z00000000000000000=00000000000000000
=0000]0000000000000=00000000000000000
=00000000000000000:=00000000000000000
m=00000000000000000=00000000000000000
=(0000000000000000=00000000000000000

00-00000000000000000 03-00000000000000000
(J2-00000000000000000 (B-00000000000000000
00-00000000000000000 03-00000000000000000
(0-00000000000000000T 03-00300000000000000

-
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N EgvHbi rocygapcTBeHHbI 3K3aMeH

|
|

i
i
§
i}
i

t
|

A MR

ombemot Ne2
Pervon npe!fmnera Haasanwe npegmeTa Homep BapuanTa

MepernviunTte sHaqeHs ykagarHHbix Bolue nonen na BIAHKA PEMMCTRALIMN.
Otseuasn Ha 3anaHus TecTa, nullinTe aKKypaTHO u pazbopuuso, cobniogasn pasMeTKy CTpaHuLlbi.
. He a3abyabte ykasatoh HOMep 3aaaHus, Ha Kotopoe Bei oTeevaeTte.

YCNnoBus 3afanus NepenucbiBarts HE HYXHO.

MR

BHVIMAHIE! ] Hannpill 6nank ucnons3oeams MonsLKo coemMecmHo ¢ dgyms Opyzumu 6nankamu U3 aHHOZO nakema

. Ipu HepocTaTke MeCTa ANA OTBETA UCRONL3yHTe 0GOPOTHYIO CTOPOHY Bnavka -
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OTBEThDI.

TpexnnpoBoyHasa pabora 1

1 2 3 4 5 6 7 8 9 10 11 12
60 1 15 10,1251 25 0,6 4 2 14 5 140 -2
13 |a) 2++/6;6) 2-6
14 (192
15 |(-4-3),(-13)
16 (9:7
17 {5400
18 a=2,5
19 |a) mer; 6) na; B) 12
TpeHnpoBoyHaa pabora 2
1 2 3 4 5 6 7 8 9 | 10 11 12
8 4 12 0,5 5 6 4 168 20 14 21 44
177 13=n
13 |a) (™ X4 n, n€Z; 6) ——, — ——
) (1) R ) 5 6
14 2
15 [_4; - 1)9 (_17 0): (09 1), (1; 4]
16 68
17 1 620 000 pyGaeit
18 —115<a<'0 nnn02a<1—12—
19 a) Het, 0) HeT, B) Ja
TpexuunpoBoyHaqa pabora 3
1 2 3 4 5 6 7 8 9 10 11 12
6 5 7,5 10,9991 5 40 | 0,75 8 2 117,67 53 16
13 a)0;4;06)0
14 | 2J7
15 | (- 0), [2; %} [5; + o)
6 | 17- 413
3
17 12
9
1 -——<a<?2
8 1 a -
19 | a) Hampumep, mocnenoBaTenbHOCTh 1,28,46,58; 6) HeT; B) 2.
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TpeHuposoyHas pabora 4

1 2 3 4 5 6 7 8 9 10 | 11 12
8 5 2,25 | 0,5 9 6 0,25 4 | -0,75 | 12 6 15
13 x=n—arcctg§+2nn,neZ
14 |a) %; 6) 7,2
15 | (-2-11U@12)
16 (1,92
17 104 500 py6aeii
18 _9 <a<-2
- 4
' 35
19 |a) lla, sanpumep, uyncaa 7, 10 u 13; 6) Her; B) 21"
TpeHupoBoyHasa pabora 5
1 2 3 4 5 6 7 8 9 10 11 12
32 [4000000 69 | 0,14 | 2 24 10,25 1252 | -2 | 25 84 -2
13 a) 2nn, iarccos% +2xm,n, meZ; 6)0, iarccos%
14 |2
3
15 (—4, 2; -3, 95] , [—0, 2; + )
16 ?\/6
17 | 119
18 |x=0mpua=4
19 | a) Ja, sanpumep, yuciaa 10, 11 u 15. 6) Her. B) %g
TpeHuposoyHas pabora 6 .
1 2 3. 4 5 6| 7 8 9 10 | 11 12
10980 1400 8 0,04 -3 122 | 5 6 | 2 6 10 23
13 |a) T4 2mk, kezZ;6) -8
3 3
14 |a)2:3;6) -
3 6) 7=
15 | [log, 30; 4]
16 | 289
17 | 300 000 py6aeir
18 Osk<4‘/§_2 win 4J§_2<ks1
21 21 3
19 |a)36;6) 72;8) 1
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TpeHupoBoyHasa pabora 7

1 2 3 4 5 6 7 8 9 10 11 12
6 2 5 0,6 16 1 7 160 | -2 7 63 {-0,75
2 2 2
13 |a) £ arccosg +2nn, ne€Z; 0) -2n- arccosg , =21+ arccosg
14 |a) 13; 0) %
15 | (-5 -2]; 0;]1; 5]
6 |11- 2410
3
17 {90 kr
1
18 (12 w)
19 |a) Hampumep, HOAXOAUT HOCHEAOBATENbHOCTH 2,4,5,5,4 ; 0) HeT; B) npu n =82.
TpexnupoBoyHas pabora 8
1 2 3 4 5 6 | 7 8 9 10 | 11 | 12
15 4 16 | 0,58 7 21 10 4 2 75 63 1
1 1 1
13 |a) 2xnn, *+ arccosg +2mm,n, meZ; 6) —2rn—arccos E’ 21 + arccosg
10
14 |6) 7
15 |[log,T7; 6]
16 |13
17 |86 000 pyGaeit
9
19 |a) ma; 6) "HeT; B) 26
TpexnunpoBoyHas pabora 9
1 2 3 4 5 6 7 8 9 10 11 12
26 28 6 0,505 45 36 | 0,75 | 34 0,4 15 4 9
13 a) 2nn, * arccos% +2rmm,n, meZ; 6) —2rn - arccos %, -2 + arccos%
14 6) 1:2
15 | (-6;-4],[4 + =)
16 | 2J7
17 6
16
1 — +
8 ( 5 w)
19 a) Hanpuwmep, 50 u 60; 6) mer; B) 108 un 110
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TpeHupoBoyHaa pabota 10

1 2 3 4 5 6 7 8 9 10 11 12
42 14500 7 0,17 2 42 4 15 50 90 9 9
2 2 2
13 |a) * arccosg +2rn, ncZ; 6) 2n-— arccosg , =21+ arccosg
21 ‘
14 {0) 16
15 | (- -1],0,[2;6)
16 |1:15
17 {3
18 (—oo; - —9—)
40
1
19 |a) ga; 0) Her; B) 67
TpeHupoBo4Hada pabora 11
1 2 3 4 5 6 7 8 9 10 11 12
4 28 5 0,5 2 34 -2 4 -5 | 6000 120 | 181
13 |a)—4:;0;0)0
s
i4 3
15 [_9;_2)9 (_2a“1)y(‘1a O)’ (0; 7]
16 |22
3
17 12,5
18 a<-0,75; a>0,75
19 n=0,x=3;n=0,x=-3
TpeHupoBo4Hana pabora 12
1 2 3 4 5 6 7 8 9 10 11 12
63 3 10 | 0,25 42 | 99 -4 7 10,75| 400 40 -18
nk 2n 41t 5n
Iy } k Z; 6 T 9'—"y—’2
13 |&)5 keZ; )7 m o, 2
14 |6)1
15 |(-4,2;-3,95],[3,8; + )
16 10,96
17 |3 000 000 pyGaeit
18 (—oo; —{l; [8; + )
5
291
19 |a) lla, saupumep, ecnu a =10, b=50, ¢ =15 u d =45; 6) "er; B) 59
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TpexnupoBouHaa pabora 13
5 6

1 2 3 4 7 8 9 10 11 12

8 6 9 |[0,98 6 0.8 2 6 2 | 1,6 | 10 1
13 |a) 2nk, it—+27tk, @+2nk, keZ; 0) &,13—“

4 4 4 4
14 |36
15 (—oo;—x/E); (—\/é;*l];0§ [1;\/5); (\/§;+°0)
16 |49
17 |3
18 [9—3\/5,9+3\/5]
2 72
19 |a) ma; 6) mer; B) 4
TpeHupoBoyHas pabora 14

1 2 3 4 5 6 7 8 9 10 11 12

15 6 9 0,2 ] -11 | 6 |0,25[343| 12 (8,39 | 15 | -4
13 |a) nk; -56£+2nk; §+2nk,' keZ;6) -5m; —4n
14 |2

3
15 | (-o;-3],[-2 5)
16 |2y

2
17 |5
18 [|4<a<T
19 |a) mer; 6) Het; B) 16

TpeuupoBouHas pabora 15
1 2 3 4 5 6 7 8 9 10 11 12
8 30 5 | 0,99 8 60 | 3 20 | 22| 400 | 53 4
T
13 x=—§+27cn,neZ
14 o) 9815
27

15 |[-L0)

43
16 |
17 |1 866 000 py6ueii
18 a<-0,75; a>0,75
19 |a) 17; 6) 36; B) 18

235




TpeHupoBoyHaa pabota 16

1 2 3 4 5 6 7 8 9 10 11 12
8 25 96 10,375 -8 2 10,25 | 84 2 {1000 | 30 7
a)—g+nn; arctg%+nk; nkeZ;
13 Tr 3
6) T, 21'C+arctg?
14 |6) 105
15 |[(3:4),[5;6),(6; 7]
16 (35
17 |2008
18 |1,6<a<3; a>6
19 |a) 2, 3; 6) HeT; B) 8
TpeHunpoBoyHaa pabora 17
1 2 3 4 | 5 6 7 8 9 10 11 12
17 | 4000000 18| 0,5 69 3 2 4 9 8 10 8
13 |a) 1; log, 6; 6) log, 6
14 |80
15 |(12]
63
16 5
17 |2 622 050
18 |[7-39;7++/39];[-5-V15; —-5++/15]
19 |a) mer, 6) HeT, B) Aa '
TpexuunpoBo4yHaa pabora 18
1 2 3 4 5 6 7 8 9 10 11 12
3 | 4500 5 0,25 | 1,5 | 155 3 175 | -5 5,56 9,6 17
13 |a) 1tk;J_r5—T[+27tIsa,keZ;6)21t;lﬁ;37c;ﬁ
6 6 6
21
14 |6) arctgﬁ
15 |[[2 +=)
16 |7
17 |2 296 350
. 49
19 |a) mer, 6) ma (225, 3375, 225), B) 479

236




TpeHnpoBouHaa pabora 19

1 2 3 4 5 6 7 8 9 10 11 12
7 25 30 0,8 { -1,5 | 18 2 32 | 20 9.8 40 9
13 |a) —arctg2+ nn, —~aretg3+nm,n, mc€Z; 6) —x-—arctg2, —x —arctg 3
14 |14
15 |[-14)
16 |23
7
17 (165 kr
18 | (—x; 0)
19 la)1l, 2, 3; 6) HeT; B) 8
TpeHupoBouHaa pabora 20
1 2 3 4 5 6 7 8 9 10 11 12
356 8 20 0,4 -20 99 1 240 |-0,41 0,81 7 -5
13 |a) §+7tn,neZ,6) OB
14 | 64V7
15 |[0; log, 3]
16 |2
17 |69 000 000 pybneit
18 (a2>1
19 |a) ga; 6) HeT; B) 33
TpeHupoBo4Has paborta 21
1 2 3 4 5 6 7 8 9 10 11 12
4 2 19 | 0,25 | -13 55 3 16 34 |0,7%5 | 9,6 -5
13 |a) 2nk, %+21tk, @+2nk, keZ; 0) EE,-1—3£
4 4 4 4
14 |g 8815
27
15 [(1;2]
16 1?5&
17 2008
18 (—oo; 0)
) 291
19 |a) la, sanpumep, ecau a =10, b=50, ¢ =15 u d = 45; 6) HeT; B) —5—9—
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TpexuupoBo4YHas pabora 22

1 2 3 4 5 6 7 8 9 10 11 12
3680 4 21 [0,375] 7 56 3 [ 312 -5 [ 0,81 10 4
13 |a) 1; log, 6; 6) log, 6
14 |2
3
15 |(3;4),[5:6),(6; 7]
16 s37_6\/5
17 . |3 000 000 py6aeir
18 a<-0,75 a=20,75
19 |a) ma; 6) HerT; B) 6;—
TpeHupoBo4Hasa pabora 23
1 2 3 4 5 6 7 8 9 10 11 12
16000 | 30 5 [096| -1 [120| 3 | 240 | 2 400 | 10 —4
a)—£+7m; arctg§+nk; nkeZ;
4 7
13 n 3
6) i 21t+arctg—,i
14 |14
15 |(-4,2-3,95],[3,8; + =)
85
1 ——
6 3
17 |3
16
1 —; +
8 (5 w)
19 |a) ma; 6) HeT; B) 26
TpexunpoBoyHas pabota 24
1 2 3 4 5 6 7 8 9 10 11 12
6000 9 |2,25]/0,012|1,5| 99 2 20 9 (8,39 30 9
nk 2n 4n 5x
9 k Z; 6 T » ’_’_92
13 |a)5. keZ; O) 5 mp, . 2n
T
14 |3
16 |27
17 |86 000 py6ueit
1
1 —;
8 (12 +°°]
19 [a)36;6) 72;8) 1
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TpexnupoBoyHaqa pabora 25

1 2 3 4 5 6 7 8 9 10 11 12
318,6 | 6 5 0,4 6 60 2 343 2 9,8 40 181
2 2 2
13 |a) £ arccosg +2nn, neZ; ©6) -2n- arccosg , =21+ arccosg
14 6)1:2
15 [log2 7; 6]
16 |11- 210
3
17 |300 000 pyGaeir
18 |x=0mnpua=414
19 |a) da, nHanpumep, uucaa 7, 10 u 13; 0) "HeT; B) —gi—
TpexHupoBoyHaa paborta 26
1 2 3 4 5 6 7 8 9 10 11 12
3 8 9 0,99 69 6 0,25 32 | 0,75 | 6000 9 9
13 |a) 2xnn, * arccos% +2mm,n, meZ; 6) 2n- arccos%, -2r + arccos%
14 |a) 13;6) %
15 |[log, 30; 4]
16 -2—55\/5
17 1104 500 pyGneit
9
18 -—<a<?2
, a
79
19 |a) Ia, sanpuwmep, ecau a =10, b=20, ¢c=11 u d =37 ; 6) Het; B) 21
TpeHupoBo4Hana paborta 27
1 2 3 4 5 6 7 8 9 10 11 12
8 30 18 0,2 | -8 18 -4 4 50 15 63 | -0,75
13 |a) +E42nk, keZ; 6) - 12T
3 3
14 |
3
15 [ (-%-11U®2)
16 |17-413
3
17 |1 620 000 pyGaeit
18 a=25
19 |a) ma; 6) ner; B) 31
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TpeHnupoBo4Has pabora 28

1 2 3 4 5 6 7 8 9 10 11 12

17 6 96 0,8 42 34 4 34 2 7 10 -2

13 3é=n—arcctg§+2nn,neZ
14 |27
15 [_4; - 1)’ (_1’ O)a (Oa l)a (1; 4]
16 {9:7
17 |1 066 500 pyOGaeit

1
18 = +

(3 °°]
19 |a) ga; 6) HeT; B)

TpenupoBoyHas paborta 29

1 2 3 4 5 6 7 8 9 10 11 12

8 25 10 0,5 2 36 10 | 160 2 25 6 16
13 |a) (- 1)"+1 +1tn, neZ; 6) ——I-ZE _13rn

6 6
14 1192
15 |[-22]
16 (4:21
17 |3
18 |a=2
19 |a) ma; 6) HerT; B) 38%
TpeHupoBo4yHaa pab6ora 30

1] 2] 3] 4 | 5] 6 |7 8] 9 | 10 11 | 12

63 28 7 0,505 7 1 5 252 1-0,751{17,67| 21 -2
13 |a) -2+ 2rn, )™ arcsinE +nm,n, meZ; 6) 3 , 21 —arcsing , T+ arcsing

2 3 2 3 3

14 |6)3:4
15 | (—05 2], [3; =)
16 1|19
17 |2 034 000 pyGaeii
18 |x=0mpua=0wmwima=1
19 |a) Hanpuwmep, 54 u 63; 6) Het; B) 117 unu 119
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TpexHuposouyHas pabora 31

1 2 3 4 5 6 7 8 9 10 | 11 | 12
42 | 28 | 16 | 0,6 | -3 | 24 |0,25]| 8 20 5 48 | 17
13 |a) %-r nk, —arctg3 + nk, rne ke Z; 6) 2n— arctg 3;%“
2
14 tg =
arctg 2
15 |[1; log, 5]
16 |[1:6
17 |1 488 000 py6eii
18 |-24<a<18
19 |a) mer, 6) Her, B) Ja
TpeHupoBouHasa pabora 32
1 2 3 4 5 6 7 8 9 10 | 11 | 12
15 2 8 014 9 40 4 2 -8 | 55| 6 6
13 |a) 1+V3; 6) 1-43
a |5
5
15 |(48]
16 |1:3
17 |1 356 000 pyOneir
18 |-2<k<vV2-2 wm V2-2<E<0
19 |a) mer, 6) xa (225, 3375, 225), B) 479
TpeHupoBo4yHasa pabora 33
1 2 3 4 5 | 6 |78 |9 |10]| 11 | 12
10980 | 4000000 | 2,25 | 0,999 | 5 | 0,6 | 3 |175| 2 7 3 16
13 la) Bk Zionk Eiomk kez;6) 2F; LTI
2 4 4 2’ 4’7 2
14 |6)2
15 | (-0}, [17)
16 |3
17 | 2 296 350
18 a1
19 a) ma; 0) "ert; B) 4
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TpenupoBouHas pabora 34

1 2 3 4 5 6 7 8 9 10 11 12
8 5 12 10,125 | -7 61 3 4 -2 (6000 52 4
13 a)nn;5—g+2nn,neZ; 0) 2n;%;3n
14 6) 5
15 [2; + oo)
16 2
17 3
18 a<-0,75; a>0,75
19 a) HeT, 0) HeT, B) Aa
TpeHnupoBo4yHaa pabota 35
1 2 3 4 5 6 7 8 9 10 11 12
8 1 21 0,5 -8 58 | 0,25 5 -6 {6000 56 51
13 a) nk;i@+2nk,keZ;6)2n;&;3n;&
6 6 6
14 | 6) 647
15 | (-=3-+2); (—\/5;—1];0; [l;x/é); (V25 + ).
43
16 -
17 2 622 050
18 4<a<T7
19 a) 2, 3; 0) uer; B) 8
TpenupoBoyHaa pabora 36
1 2 3 4 5 6 7 8 9 10 11 12
60 5 30 | 0,25 | -7 59 | 0,75 | 18 -4 4000 60 17
n g 3n. 5n
13 a)§+nn,neZ,6) 5’ g
14 6) 36
15 | [-10)
63
16 o
17 5
18 1,65a<3; a=6
19 a) 1, 2, 3; 6) "Her; B) 8
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TpexuuposouHaa pabora 37

1 2 3 4 5 6 7 8 9 10 11 12
6 4 15 [ 0,17 | -9 0,8 6 | 6 -2 | 2,25 9 [-8,25
T T . q3n. 9. 5n
13 a){(( 1) TR 2+nk)|n,kez}, 655 5 5
14 0) arctg%
15 | [0; log, 3]
16 |49
17 1 866 000 pyoGaeit
18 | [7-39; 7438 ); -5 15; 5+ 15
19 a) uer; 6) mHer; B) 16
TpenupoBouHaa pabora 38
1 2 3 4 ‘5 6 7 8 9 10 11 12
32 5 7.5 | 0,5 25 124 6 6 -9 |1200 | 53 20
13 a) 0;—log,19; 6) —log,19
1
6) —
14 ) 1
15 |[24)
16 |7
17 69 000 000 pyOaeit
18 [9—3\/5_9+3\/'5_]
2 72
19 a) 17; 6) 36; B) 18
TpeHuposouHas pabora 39
1 2 3 4 5 6 7 8 9 10 11 12
6 1400 | 69 | 0,5 5 6 4 12 2 1 16 8
m o, mn g 9%, b, 1ln
13 12) g+ 55 gty neLi0) g s g
14 arctg‘@
2
15 |(3+1og,T; + )
16 |15
17 2005
.49
18 |0; 16
19 |a) zma; 6) HeT; B) 33
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TpeHupoBo4Haa pabora 40

1 2 3 4 5 6 7 8 9 10 | 11 | 12
26 4 5 (004 2 6 |075| 168 | 14 | 40 4 -5
T 11n r
1 —+nk, keZ;06) ———; ——
3 |a) 1 s € ) 1 2
J2
14 |
15 {(5:7),(7;10)
ac
1 -
1%
17 |300 xr
18 a<3_\/§;a>3+\/ﬁ
4 4
19 |a) mert, 0) HeT, B) Aa
TpexHupoBoyHaa pabora 41
1 2 | 3| 4 5 6 7 8 9 10 | 11 | 12
4 |4500| 6 [ 0,58 | 16 | 122 [0,25| 4 2 14 | 140 | -7
13 |a) 2++5;6)2-5
14 0,5
15 | (-51],(23)
16 |98
17 |44 000 pyGaei
18 l<k<2+\/5 mmk>2+\/§
2 2 2
19 |[a) 7; 6) 5002; B) 5054
TpeHupoBoyHaa paborta 42
1 2 3 4 5 6 7 8 9 10 | 11 12
7 3 5 10,17] 45 | 21 7 6 -2 | 12 53 | 44
13 |a) 2+6;6) 2-6
14 f(a)1: 6; 6)arctg¥
15 [(23]
16 |42
17 |6 330 000
18 (-9 —-2];[3; + )
19

a) Harpumep, 15 pas aucao 19 u uyucio 78; 6) Her; B) 1650
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TpeHupoBoyHaa pabota 43

1 2 3 4 5 6 7 8 9 10 11 12
15 25 30 | 0,25 2 42 | 0,75 4 -2 6 84 15
13 |a)0;4;06)0
14 (2
15 |(-4-3),(-13)
16 (1:10
17 1240 xr
J30 2 V2
18 ||-l-— -S|
4 : 4 4
28
19 |a) a, Hanpumep, uucaa 4, 5 u 8. 6) Her. B) T
TpeHupoBo4Has pabora 44
1 2 3 4 5 6 7 8 9 10 11 12
8 4000000 | 9 10,375 | -1,56 | 99 | -2 15 0,4 75 63 23
13 |a) 2nn, iarccos% +2mm,n, meZ; 6)0, iarccos%
14 [a) é; 6) 7,2
3
15 | (- 0), [2; %), [5; + )
16 |68
17 15400
18 a=——?,a=0,a=i
4 12
19 [a)14;6)90;8) 1
TpexnunpoBouHasa pabora 45
1 2 3 4 5 6 7 8 9 10 11 12
356 6 5 0,5 | —-11 2 2 7 -5 90 4 1
2 2 2
13 |a) + arccosg +2rn, necZ; 6) 2n-— arccosg , =27+ arccos—5—
14 |a)2:3;06) —
) T
15 |[(-42-3, 95], [—0, 2; + )
16 (1,92
17 (12
18 —i<a<01«un/10<a<i
12 12
19 |a) mer; 6) xa; B) 12
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TpenupoBouyHaa pabora 46

1 2 3 4 5 6 7 8 9 10 11 12
2420} 4500 | 20 | 0,98 8 3 0,25 | 84 20 400 | 120 9
13 |a) 2nn, + arccos—é +2nm,n, m€ 7Z; ©6) —2x - arccos %, —2n + arccos%
10
14 |06) 7
15 | (-5 -2]; 0;[1; 5]
16 (289
17 |119
18 —% <a<-2
19 |a) Hanpumep, nociaeaoBaTeJbHOCTH 1,28,46,58; 0) Her; B) 2
TpeHupoBovHas pabora 47
1 2 3 4 5 6 7 8 9 10 11 12
27 0,8 110,510,255 | -20 | 0,8 3 4 12 1000 | 40 -18
13 |a)—4;0;06)0
21
14 |0) 16
15 (—6; - 4], [4; + oo)
16 |13
17 190 xr
18 Osk<4‘/§—2 )7 83054 4J§—2<ksl
21 21 3
25
19 |a) lla, sanpumep, uucaa 10, 11 u 15. 6) Her. B) 7
TpenupoBo4Hasn pabora 48
1 2 3 4 5 6 7 8 9 10 11 12
11 5 10 | 0,26 | -6 155 1 6 -22 8 15 7
18 |a) —arctg2+ nn, —arctgd+mm,n, me€Z; 6) —n-arctg2, —n —arctg3
14 (6)1
15 [—9; - 2)1 (_’2’ - 1)9 (_1’ 0)’ (0; 7]
16 |1:15
17 |6
9
18 5~
(= 56)
19 |a) manpumep, DOAXOAUT HOCHECAOBATENBHOCTD 2, 4, 5, 5, 4; 0) HeT; B) npu n = 82
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TpexunpoBouHaa pabora 49

1 2 3 4 5 6 7 8 9 10 11 12

2 5 110,5/0,8375| -1 | 11 |-0,5|175|-0,4] 1,6 | 53 8
13 la) nk; 5’63+2nk; %+2nk, keZ;6) -5 —4xn
14 |6) 105
15 |[-1;4)
16 |0,96
17 12,5

\
18 (—oo; -ij
40
19 |a) Hanpumep, 50 u 60; 6) Hert; B) 108 usu 110
TpenunposoyHaqa pabora 50
1 2 3 4 5 6 7 8 9 10 11 12
23 | 11 2 0,2 2 28 | 0,5 | 112 | 535 | 5,5 7 1
T
13 x=—§+2nn,n€Z
14 |80
15 |(-=;-3],[-2;5)
16 |35
17 |165
1

18 (—oo; —gj}; [8; + oo)
19 |n=0,x=3;n=0,x=-3
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