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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.

YcraHoBKa IBYX CHYETYMKOB BOABI (X0JI0OHOH M ropsyeid) crout 3700 pyOei.

Jlo ycraHoBKM c4€T4yMKoB 3a Boxy muatiiu 1700 pyOneit exxemecsano. [locne
YCTaHOBKHU CYETUHKOB €XKEMECsUHas OIIaTa BOJbl cTana coctaBiiath 1400 pyo6ueil.
Yepe3 Kakoe HaMMEHBIIEE KOJIMYECTBO MECSIEB SKOHOMHS IO OIUIAaTe BOJBI
NPEeBBICUT 3aTpaThl Ha YCTAHOBKY CUETYMKOB, €CIH Tapu(bl Ha BOIY
HE U3MEHATCS?

OrtBerT:

[Mauka ciauBouHOro Macnma ctout 78 pyOneit. IleHcMoHepam Mara3wH Jelaer
ckuaky 5%. Cxonbko py06ieit cTOUT nauka Macia Juist IEeHCHOHepa?

OTBeT:

Ha pucyHke >KMpHBIMM TOYKaMH I[OKa3aHa LEHA IUIaTHHBI, yCTaHOBJICHHAS
Ienrpobankom P® Bo Bce paboune aum ¢ 1 mo 27 okts6ps 2010 rona.
ITo ropu3oHTanmu yka3aHbl YHCJA Mecsla, 10 BEPTUKAIM — I[eHa IUIATHHEI
B pyOmsax 3a rpamM. [ HArJsiqHOCTH >KUPHBIE TOYKH HAa PHUCYHKE COEIUHEHEI
nuHuer. Ormpenenure MO PHCYHKY, KaKOro YHWCIa IEHAa IUIATHHBI BIIEPBBIC
noHsuTack Beie 1650 pyOeii 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 7 TOHH NPHUPOJHOTO KaMHSA U 8 MEIIKOB LieMeHTa. [l1s1 OETOHHOTo
¢byHaamenTa HEOOXOAMMO 5 TOHH HIEOHA M 36 MEUKOB HeMeHTa. TOHHA KaMHS
crout 1500 pyOneii, mebens crout 690 pyoaeii 3a TOHHY, @ MEIIOK IEMEHTA CTOHUT
250 pyOneit. Cxompko pyOnei Oyner crouTh Marepuan s (yHAaMeHTa,
eciu BeIOpaTh Hanbouee AeEBbINH BapuaHT?

OrtBer:

Ha wrervatoii Oymare ¢ pasmepom Kkietku 1X1 B
oTMedeHbl Touku A u B. Haligure nmuny otpe3ka AB.

OT1BeT:

B cOopuuke O6unero no ucropuu Bcero 20 OuneroB, B 18 M3 HUX BcTpedaeTcs
Bonpoc 0o CMmyTHOM BpemeHH. Halinure BeposTHOCTH TOro, 4YTO B CIy4ailHO
BBIOpaHHOM Ha 3K3aMeHe OWjIeTe HIKOJBHHUKY JOCTaHeTcs Bompoc o CMyTHOM
BpPEMEHHU.

Ortser:

HaiiuTe KOpeHb ypaBHEHHs ¥ x —3 = 4.

Ortser:
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B octpoyromsaoMm tpeyronmsanke ABC yrom A paBeH 69°,
BD un CE — BbIcOTHI, nepecekaromuecs B Touke O.

Haiinure yron DOE . OTBeT naiite B rpagycax.

OrtBeT:

Ha pucynke m3obpaxén rpadpuxk y = f'(x) — mnpousBognoil ¢ynkuum f(x),
onpenenénHoil Ha wuHrepBane (—6;5). B kakoil Touke orpeska [—3;4]

¢yakums f(x) npuHUMaeT HanOoJbllee 3HAYCHHE?
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OrTBeT:

Ky0 onmcan oxoso chepst paguyca 3. Haiinure 00béM kyOa.

>

OrTBeT:

He 3a6y0vme nepenecmu ¢ce omeemuol 6 61ank omeemos Ne 1.
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Yacrp 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 3Hauenne BeIpaxenus log, 7 -log, 32.

OrtBer:

Jnsa  onpenenenus >PQeKTUBHON TemmepaTypbl 3BE3] HCHONB3YIOT 3aKOH

4
Credana—bonbumana, coriacHo koropomy P=o6ST ', rne P — MomHOCTb
-8 Bt
U3lydeHus 3Be3abl, 6=5,7-10 — 7 —— TOCTOsHHAaA, S — miomanb
M -K
MMOBEPXHOCTH 3Be3bl, a [ — Temmeparypa. H3BeCTHO, 4YTO IUIOIIAMIb

. 1 21 2 ..
ITOBEPXHOCTH HEKOTOPOH 3BE3/IbI paBHA @10 M, a MOILIHOCTh €€ W3JTy4YeHHS

2 o .
pasHa 1,14-10 *Br. Haiinure Temnepatypy 3Toii 3Be315! B rpagycax KensBuna.

Ortser:

B mpaBunpHOI deTHIpEXyronpHOW mHpamuzae Bce peEdpa
paBHbl 8. HaliauTe ruomans cedeHUs MMpaMuabl INIOCKOCTBIO,
MIPOXOJSAIICH uepe3 cepeIMHbl O0KOBBIX pEbep.

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

B15

22 kM. Ilyte u3 A B B 3ansan y typucra 8 uacoB, U3 KOTOpbIX 3 yaca yIUIO
Ha cmyck. Haiinure ckopocTh Typucra Ha CIyCKe, €CIIM OHA OOJNbIIE CKOPOCTH
Ha noabéme Ha 2 kMm/4. OTBET JaiTe B KM/4.

OrTBeT:

13-4x

Haiinure Hambonbliee 3HaueHue OQyHkuun y=(2x-6)-e HA OTpE3Ke

[2:14].

OrTBeT:

He 3a6y0vme nepenecmu ¢ce omeemaol 6 61ank omeemos 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
4COSX+4—COS.Y:§.
2
3n

0) YKaxuTe KOpHH 3TOTO ypaBHEHUs, IPUHAAJIEKAIINE OTPE3KY [—37:; - 7i| .

Pagmyc ocHoBaHuMs KOHyca ¢ BepmmHOW P paBeH 8, a mmuHa ero obpasyromeit
paBHa 9. Ha oKpy>KHOCTH OCHOBaHHs KOHyca BbIOpaHbI TOUkH A u B, nensuue
OKPYXHOCTb Ha JIB€ AyTH, JUIMHBI KOTOPBIX OTHOCATCS Kak 1:3. Haligure miomans
CEUCHHUS KOHYCa IIOCKOCThI0 ABP .

Pemre CHUCTEMY HEPABECHCTB

OK0JI0 OCTPOYTOIBHOTO TpeyroidbHuka ABC ommcaHa OKPY>KHOCTH C IIeHTpoM O .
Ha nponmomxennn orpeska AO 3a Touky O orTMmedeHa Touyka K Tak, 4TO
ZBAC+ ZAKC =90°.

a) Jlokaxxure, 4To 4eThIpEXyroabHuK OBKC BNUCAHHBIN.

0) Haiinute panmyc OKpy>XHOCTH, ONUCAHHON OKOJIO 4YeThipéxyronbHuka OBKC,

ecnu cos £LBAC = %, a BC=172.
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HaiinuTe Bce 3HaueHUS @, IPU KOTOPHIX YPaBHEHUE

x4+(a+3)4 =|x+a+3|+|x—a—3|

HUMECT €IUHCTBECHHOC PCIICHUEC.

Ha OkpyXHOCTH HEKOTOPBIM O0pa30M pacCTaBWIM HATypalbHble 4HCla OT 7
J0 27 (Ka[oe 4YHMCIO IOCTaBIEHO IO OJHOMY pasy). 3aTeM Ul KaxIOoH mapbl
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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