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Enunslii rocynapcreennslii 3x3ameH no MATEMATHUKE

HNHcTpyKIMS M0 BHITOJIHEHHIO PpadoThI

Ha BbImoJHEHHE SK3aMEHAMOHHOM paboThl 1O Maremartuke aaércs
3 ygaca 55 munHyT (235 Munyt). PaGota cocToMT M3 ABYX YacTei, BKIIIOYAIOIINX
B ce0s 21 3amaHue.

Yacte 1 comepxutr 10 3amanmii (3amanuss B1-B10) 6a3zoBoro ypoBHA
CIIOKHOCTH, TIPOBEPSIOIIMX HAIWYHWE NPAKTHYECKUX MaTeMaTHYECKUX 3HAHUH
U yMEHHUI.

Yacte 2 copepxut 11 3ananmii (3aganus B11-B15 u C1-C6) moBbIIeHHOTO
1 BBICOKOTO YPOBHEH CIIOXKHOCTH II0 MaTepHaly Kypca MaTeMaTHKH CpenHen
LIKOJIBI, IPOBEPSAIOIINX YPOBEHb NPO(MIBHON MaTeMaTHYECKOH MOATOTOBKH.

OtBetoM Kk KaxaomMy wu3 3aganmii B1-B15 sBmsercs memoe uwmcio
WM KOHEYHas fecsatndHas apoob. [Ipu Bemonnennn 3amannii C1-C6 Tpebyetcst
3aIMcaTh MOJHOE PELICHUE U OTBET.

Bce 6manku EI'D 3anonssrores sspkuMu 9€pHBIMU YepHIIIaMu. J{omyckaercs
HCTIOJIb30BAHUE T'€IE€BOH, KaMIIJISIPHOHN MK IEPbEeBON PyUKH.

IIpu BeImonHeHnn 3amaHuii BBl MoOXKeTe MOJIB30BAaTHCSI UEPHOBUKOM.
Obpamaem Bame BHUMaHMe, 4TO 3alMCH B YEPHOBHKE HE OyOyT YUHTBHIBATHCS
IPH OLICHUBAHUU PAOOTHI.

CoBeryeM BBINOJHATH 33JaHUsl B TOM IOPSJKE, KaK OHMU JIaHBL.
Jl1 SKOHOMUM BpeMEHM MpOIMyCKalTe 3aJaHue, KOTOpoe He yAa€Tcs BBIMOIHUTH
cpasy, W mepexoauTe K cienyromemy. Eciu mocie BBIMOMHEHHsS BCeil paboTh
y Bac ocranercs Bpemsi, Bbl cMoXkeTe BEpHYTHCS K IPOIYIEHHBIM 3aJaHUSIM.

Bamnbl, nomyuenHele BaMu 3a BBINOJNHEHHBIE 3aJaHUsl, CyMMHPYIOTCS.
INocrapaiiTech BBITOJHUTH KaK MOXHO OoJibllie 3a7aHMH W HaOpaTh HamOoblee
KOJINYECTBO 0aJlIoB.

Kenaem ycnexa!

CnpaBotlee MaTepuaJjbl

sin’o +cos’a =1
sin20 =2sina-cosa
2 .2
cos2a=cos a—sin"a
sin(a+p)=sina-cosp+cosa-sinp
cos(a+B)=cosa-cosp—sina-sinp
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Yacre 1

Omeemom na 3adanus BI-B10 oonxcno o0vimv uyenoe uucio uiu Koneunas
decamuunan 0poos. Omeem cnedyem 3anucams 6 61aHK omeemos Ne 1 cnpasa
om HOMeEpA 8bINOHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoll Kiemouku. Kaxcoyro
uugpy, 3HAK MUHYC U 3ANAMYI0O RUWUmMeE 6 OMOeNbHOU KilemoyKe 6
coomeemcmeuu ¢ npueedénnvimu 6 oaanke oopasyamu. Eounuyst usmepenuii
nucamy He HYIHCHO.

VYcraHOBKa JBYX CUETUMKOB BOJBI (XONOAHOW U ropsueit) croutr 3300 pyOuneit.
Jo ycranoBku cuérumkoB 3a Bofy miatunu 800 py6ieil exxemecsuno. Ilocne
YCTAQHOBKH CYETYHMKOB €)XEMECSYHAs OIIaTa BOABI cTana cocTaBisATh 400 pyOieii.
Uepe3 kakoe HAUMEHBILIEE KOJIUUYECTBO MECAIEB SKOHOMHS IO OIUIATE BOJBI
NPEeBBICUT 3aTpaThl Ha YCTAHOBKY CUETYMKOB, €CIH Tapu(bl Ha BOAY
HE U3MEHATCS?

OrtBerT:

[Mauka ciauBouHOro Macna cTouT 46 pyOnei. IleHcMoHepam Mara3wH Jelaet
ckusiky 5%. Ckonbko pyOsieii CTOUT mayka Maciia Juis IeHCHOHepa?

OTBeT:

Ha pucyHKe S>KMpPHBIMH TOYKaMH IIOKa3aHa I[IeHa 30JI0Ta, YCTaHOBJICHHAs
Hentpobankom PD Bo Bce paboune aum B okTsiope 2009 rona. Ilo ropuzonTamu
yKa3aHbl YHCJIa Mecsla, 10 BepTHKAIM — LEeHa 30JI0Ta B PYyOJsIX 3a IpamMM.
JInst HarIHOCTH XKMpPHBIE TOYKHM Ha PHCYHKE COEIWHEHBI JnHHeH. Ompexenure
[0 PHCYHKY, KaKOT0 YHciia [IeHa 30J0Ta BIepBhIe nmoaHsiack Beime 1000 pybmueit
3a rpaMMm.
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OrtBeT:
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IIpu cTpOUTENBCTBE CEMBCKOTO J0Ma MOXKHO HCIIONB30BaTh OJHWH M3 IBYX THUIIOB
¢yHnamenta: KaMeHHBIH wunn  OcetoHHbId. st kamMeHHoro (QyHaaMeHTa
Heo0X0MMO 9 TOHH HPUPOAHOTO KaMmHA M 13 MmemkoB neMeHta. J[is 6eToHHOro
¢yHnamenta HeoOXoaMMO 8 TOHH HIEOHA M 57 MEUIKOB neMeHTa. TOHHA KaMHS
crout 1700 pyOneii, mebens crout 700 pyOiaeii 3a TOHHY, @ MEIIOK IEMEHTA CTOUT
220 py6neit. Cxompko pyOnei Oyner crouTh Marepuan s (yHAaMeHTa,
eciu BeIOpaTh Hanbouee AeEBbINH BapuaHT?

OrtBer:

Ha xneryaroit 6ymare ¢ pasmepom xiierku 1x1 ormeuensl Toukun 4 u B. Haitnute
JUTHHY OTpe3ka AB.

B

OTBeT:

B cOopHuke OMIETOB IO XMMHU BCEero 15 OumeroB, B 6 U3 HUX BCTPEYACTCS
Bornpoc no Teme «Kucnorel». Halinure BepoATHOCTH TOro, 4TO B CIIydaitHO
BBIOpAaHHOM HAa OJK3aMEHE OuieTe MHIKOIbHUKY JOCTAaHETCS BOIPOC IO TeMe
«Kucnots».

Ortser:

Haiinute KOpeHb ypaBHEHHS ¥ x —6 = 2.

Ortser:
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B octpoyronsHoMm TpeyronbHuke ABC yrom A paseH 78°,
BD un CE — BbIcOTHI, nepecekaromecs B Touke O.

Haiinure yron DOE . OTBet maiiTe B rpagycax.

OrtBeT:

Ha pucynke m3obpaxén rpadpuxk y = f'(x) — mnpousBognoil ¢ynkuum f(x),
ompeznenéuHoil Ha wuHTepBane (—6;5). B kakoll Touke oOTpe3ka [-5;-1]
¢yakus f(x) nIpuHUMaeT HanOoJIbllee 3HAYCHHE?
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OrtBerT:

Ky6 omuican oxoso chepst paauyca 2. Haiimure 00béM ky0Oa. @

OrtBeT:

He 3a6y0vme nepenecmu 6ce omeemol 8 O1aHK 0meemos Ne 1.
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Yacrtp 2

Omeemom na 3a0anusn BI11-B15 oonosicro Ovimb yenoe uucino uiu Koneunas
decamuunasn 0poov. Omeem cnedyem 3anucams 6 61anKk omeemos Ne 1 cnpasa
Om HOMepa 8bINOIHAEMO20 3A0aHUs, HAYUHAA C nepeoill Kiemouku. Kasxcoyw
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUmME 6 OMOeIbHOU KilemouKe 6
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopazuamu. Eounuuvt usmepenuii
nucamo He HyIHCHO.

Haiinure 3nauenue Beipaxkenus logs2-log,125.

OrtBer:

Jnsa  onpenenenus >PQeKTUBHON TemmepaTypbl 3BE3] HCHONB3YIOT 3aKOH

4
Credana—bonbumana, cornacHo koropomy P=o6ST7 ', rne P — MOIIHOCTb
-8 Bt
U3IIy4eHHsT 3Be3dbl, 6=5,7-10 ——; —— UOCTOsHHAas, S — mnomans
M~ K
NOBEPXHOCTH 3Be3nbl, a 1 — Temmeparypa. V3BecTHO, 4YTO IUIOMIAAb

Ny 1 21 2 ..
TTOBEPXHOCTH HEKOTOPOU 3BE3/Ibl paBHA E-IO M, a MOIIHOCTb €€ U3JTy4CHUS

2 . .
paBHa 5,7-10 > Br. Haiigure Temmnepatypy 3Toit 3Be316! B rpagycax KenpBuna.

OTBeT:

B mpaBunbHOM 4eTHIpEXYrombHOW mMpamuae Bce péOpa
paBHbl 2. HaliguTte miomans ce4eHHs MMPaMUABI INIOCKOCTBIO,
IPOXOAILIel uepe3 cepeuHbl OOKOBBIX pEOEp.

Ortser:
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Jlopora mexxay mynkramu A u B coctonT u3 nmogpéma u crycka, a e€ JuimHa paBHA

B15

25 kM. Ilytb u3 A B B 3ans1 y Typucra 6 yacoB, u3 KOTOpbIX 1 dac yIéin Ha CIyck.
HailinuTe cCKOpOCTh TypHCTa Ha CITyCKe, €CIIM OHa OOJIbIle CKOPOCTH Ha HMOABbEME
Ha 1 xm/4. OTBeT gaiiTe B KM/4.

OrTBeT:

y 28—
Haiinure waubonbiee 3nauenue Qynkuun y=(x—27)-e"

[23;40].

Ha OTpe3Ke

OrtBeT:

He 3a6y0bme nepenecmu 6ce omeemol 8 O1anK 0meemos Ne 1.
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Jlna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonwv3yiime onaunx
omeemog Ne 2. 3anuwiume cnauana nomep 6vinoansemozo 3adanus (Cl, C2 u
m. 0.), a 3amem noaHoe 000CHOBAHHOE peuieHue U Oneem.

a) Pemnre ypaBHeHue
inx —sinx_ 10
9sm + 9 sm ==
3

Tn.
6) YkaxxuTe KOPHH 3TOTO YPaBHEHHUS, TIPUHAUTEKAIIHE OTPE3KY | — 5T 27 |.

Pagmyc ocHoBaHuMS KOHyca ¢ BepmuHONW P paBeH 6, a ATMHA ero oOpasyromeit
paBHa 9. Ha oKpy>KHOCTH OCHOBaHHs KOHyca BbIOpaHbI TOUkH A u B, nensuume
OKPYXHOCTb Ha JIB€ AyTH, JUIMHBI KOTOPBIX OTHOCATCS Kak 1:3. Haligure miomans
CEUCHHUS KOHYCa IIOCKOCThI0 ABP .

Pemre CHUCTEMY HEPABECHCTB

35+ 2% 509,
3.x

logX”(xTH)SO.

OKo0JI0 OCTPOYTOIBHOTO TpeyroiabHuKka ABC ommcaHa OKpPY>KHOCTH ¢ IeHTpoM O.
Ha nponmomxennn orpeska AO 3a Touky O oTMmeueHa Touka K Tak, 4TO
ZBAC+ ZAKC =90°.

a) Jlokaxxure, uto ueThIpéxyronbHuK OBKC BIUCAHHBIN.

0) Haiinute pagmyc OKpyXHOCTH, ONHUCAHHON OKOJIO 4yeThipéxyronsHuka OBKC,

ecnu cos LBAC =%, a BC=48.
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HaiinuTe Bce 3HaueHUS @, IPU KOTOPHIX YPaBHEHUE

x4+(a—5)4 =|x+a—5|+|x—a+5|

HUMECT €IUHCTBECHHOC PCIICHHUEC.

Ha okpyXHOCTH HEKOTOPBIM O0pa30M pacCTaBWIM HAaTypalbHble uucaa oT |
o 21 (kakaoe YmciIo TOCTAaBIEHO MO OJHOMY pa3y). 3aTeM Uil KaxIoH mapsl
COCETHHX YHCEN HAIILTH Pa3HOCTh OOJBIIETO U MEHBIIIETO.

a) MorJu i1 Bce TOoJTy4YeHHbIE pa3HOCTH ObITh He MeHbIe 117

6) Mormu 11 Bce IOy4eHHbIE Pa3HOCTH OBITH He MeHbIue 107

B) [ToMnMO monydeHHBIX pa3HOCTEH, JUId KaXJOH Mapbl YUCEN, CTOSIIUX Yepes3
OJHO, HALITM PAa3HOCTh OOJBLIEr0 ¥ MEHbIIEro. st Kakoro HauOOJIbIIETO LEeI0ro
qUClIa kK MOXHO TaK PacCTaBUTh YHCIIA, YTOOBI BCE Pa3HOCTH ObLIN HE MEHbIIE & ?
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