Maremaruka. 11 kiaace. Bapuaar MA1601 2

HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Tpenuposounasi padora Ne 3 Ha BbInonHeHUe TPEHUPOBOYHON paboTHI 110 MateMaTHKe aaércs 4 daca (240 mun). PaGora
COCTOMT U3 ABYX YacTeil u coaepkut 18 3amanuit
no MATEMATUKE Yacte 1 comepxutr 14 3amanmii ¢ kpatkum otBetom (B1-B14) 6azoBoro ypoBHS MmO
MaTepuany Kypca MaTeMaTHKd 3afiaHusi 4acTH 1 CUMTAIOTCs BBIMOJHEHHBIMH, €CIH MOJIy4YeH
9 anpess 2013 roaa BEPHBIN OTBET B BUJIE LIEIOTO YHCIIA WIIM KOHEUYHOH NECITUIHON APOOH.
Yactb 2 cogepxut 4 Gonee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
11 kaacce [Tpu ux BBHITIOJHEHUH HAJIO 3aIMCATh MOJHOE PEIlIeHUe U OTBET

COBeTyeM AJI1 5KOHOMUH BPEMEHHU MPOIyCKaThb 3aaHUE, KOTOPOE HE y,uaéTc;{ BBIIIOJITHUTH
cpa3sy, W TepexoauTb K cieayiomeMy. K BBINONHEHHIO TPOMYLIEHHBIX 3aJaHUN MOXHO
BEpHYThCS, eciii y Bac octanercs Bpemsi.

Bapuant MA1601

Kenaem ycnexal

Paiion.

T'opoa (HaceIéHHBII MYHKT)
IIxo.a.

Knacc

Damuns

Nwms.

OTtuecTBO.
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Matemaruka 11 knacc Bapuant MA1601

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHdAs
decamuynaa opoob. Omeem cnedyem 3anucamoy 6 01aHK omeemoe Ne 1 cnpasa om
HOMEpA BLINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3ANAMYI0 NUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHIGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyl usmepenuii nucamo He HyHcHO.

Ha apro3anpaBke KaMeHT oraan kaccupy 1000 pyOneii u 3amun B 6ak 29 nuTpoB
O6emsuHa mo mene 33 py6. 70 xom. 3a muTp. Kakyro cymMmy caum OH JTOJIKEH
NOJY4HTh Y Kaccupa? OTBET 3ariIuTe B pyOsx.

Otser: |

Ha nmuarpamme mokasaH cpepnuil Oamn yyacTHUKOB 10 cTpaH B TECTHMPOBAHUU
yuamuxcst 8-ro kiacca nmo matemaruke B 2007 roxy (rmo 1000-6amnpHON miKane).
Haiiaure cpennmii 6ami yqacTHUKOB u3 bonrapum.

520
sio0}0————————— 1
500 |
490 —| [
480
470
460
450
440
430
420
410
400

L T 1 T 1 T 1 T 1 T 1T T 1
|‘ ‘

S S S N O
L 1T T T T 7T T T T T T 71T 1 |
T 1 T 1 T 1T T 1 T 1T T T T |

T 1T

CIIA
ABcTpanus
Bonrapus
TyHnuc

[IBerus

Hopserus
Pymbinus
BenvkoOpuranus
T'epmanus
Wunoxesus

OTBeT: |

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1601 4

Haiimute mromans TpEeyrolbHUKA, H300paKEHHOrO HA KIIETYATON
Oymare ¢ pasmepoM kietkd 1 cm X 1 cM (cM. pucyHok). OTBer
JaiiTe B KBaJPaTHBIX CAHTHMETpAaX.

OTBer:

B rabnuie yka3aHbl CpeHHE LEeHbI (B PYOIIsSX) HA HEKOTOPbIE OCHOBHbIE MPOLYKThI
nuTaHust B TpEX ropoaax Poccun (o nanusiM Ha Havaso 2010 roxa).

HaumenoBanne npoaykra |BuaaguBoctok |Boponex | Omck
[Mmennunbiii xned (6aToH) 12 14 16
Moutoko (1 autp) 25 20 24
Kaprodens (1 kr) 18 13 16
Chip (1 kr) 250 270 260
Msico (roBsiauna) (1 xr) 300 240 295
IMoxcomneuynoe macio (1 mutp) 58 52 50

Onpenenute, B KAKOM U3 3TUX TOPOJIOB OKAXKETCS CaMbIM JEMIEBBIM CIEAYIOIIHUN
Habop MpoyKTOB: 2 Kr Kaptodeis, | kr cbipa, 1 1 nmogcoiaHeyHoro macia. B oTer
3aUIIATE CTOMMOCTh JAHHOTO Habopa MPOIYKTOB B TOM ropoe (B pyoisx).

Otser:
|1 1
Pernte ypaBHeHne =—
1-5x 6
Orser: |
m B tpeyromsauke ABC yronm C pasen 90°, AB=4, BC=2. B
pey y p

Haiigure sind.

Otser: |
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Matemaruka 11 knacc Bapuant MA1601 5

(83)
Bv3),

Haiinure 3HaueHue BeIpakeHUs

OtBer:

Ha pucynke n3zobpaxén rpaduk QyHKium y =f'(X)— NpoM3BOIHON (GYHKIHMN
f(x), onpenenéunori Ha mutepane (1; 10). Haiinute Touky MuHHMMyma (yHK-
mu f(x).

VA

Otser: |

B mnpaBunbHON dYerplpéxyronpHoi mupamune SABCD Bwicora SO pasna 13,
JquaroHais ocHoBanusi BD paBHa 8. Touku Ku M — cepeaunnl pedep CD u BC
COOTBETCTBEHHO. HaiiiiTe TaHreHe yriia MeXIy MIOCKOCThI0 SMK U MIOCKOCTHIO
ocHoBanus ABC.

Otser: |

© Crarl'pan 2013 r

Matemaruka 11 knacc Bapuant MA1601 6

B cnyuaiiHoM sKcriepuMeHTe CUMMETPUYHYIO MOHETY OpocaroT Tprk/bl. Haitnure
BEPOSITHOCTB TOTO, YTO BBIMAJET XOTS ObI JIBE PEILIKH.

OtBer: ||

Bo ckonbko pa3 yMeHbIIUTCS 00BEM KOHYca, €CIU €ro BBICOTY
YMEHBIINTH B 8 pas, a paalyC OCHOBAHHS OCTABUTH MPEKHUM?

Otser: |

3aBUCUMOCTH  TeMmIeparypel (B TIpamycax KenbBuHa) OT BpeMeHM s
HArpeBaTeNbHOrO  JJIEMEHTa  HEKOTOporo  mpubopa  Obula  HOJTy4eHA
SKCIEpUMeHTabHO. Ha ucciieyeMoM MHTEpBale TEMIEPATYpa BBIYUCISAETCS 110

dopmyne T(t)=Ty+ bt+at2, roe ¢t — BpemMs B MuHyTax, Ij= 1380 K,
a=-15K/ MI/IHZ, b =165 K/wmuH. N3BecTHO, 4TO IPH TeMIIEpaType HarpeBaTes
cepiie 1800 K npubop MOKET UCIOPTUTLCS, HMOITOMY €r0 HYKHO OTKIIOYMTb.
Ompenenure, depe3 Kakoe HauOOJbIIEE BpeMs IIOCIC Hadajga PaOOTHl HYXKHO
OTKJIIOYUTH Mpudop. OTBET BBIPA3UTE B MUHYTAX.

Otser: |

Ot mpucranu A K mpucTaHu B, paccrosiHue Mexay KOTOpbIMH paBHO 128 kwm,
OTIIPABWIICS C ITOCTOSTHHOW CKOPOCTBIO MEPBBIM TEIJIOXOJ], a Yepe3 § JacoB Mocie
3TOTO CJEIOM 3a HHM CO CKOPOCTBIO, HAa 8 KM/4 OoJblIeH, OTIPaBHIICS BTOPOU.
Haiinnte ckopocTh BTOPOTO TEIUIOXO/A, €CJIA B MyHKT B OH MpHOBUT OTHOBPEMEHHO
¢ mepbIM. OTBeT JaiiTe B KM/4.

Otser: |
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Marematuka. 11 xiacc Bapunant MA1601 7

Haiinure Touky Muaumyma GyHkmun y = Vx2 + 6x + 29

OTtBer:

Yacrsb 2

na 3anucu pewenuit u omeemos na 3adanuns Cl—C4lucnonv3yiume o1ank omeemos No2.
3anumwume cnauana nomep evinoansemozo 3adanus (Cl, C2 u m.d.), a 3amem noanoe
000CHOBAHHOE pewleHue U omeem.

. 3
a) Pewnre ypasrenue 2sin? (?n x) =COSX.

0) HaiizuTe Bce KOPHM OTOr0 ypaBHEHHUs, MpUHAAJIEKAIHE

3n
TPOMEKYTKY [— > O].

B npaBuibHoit TpeyrombHoii npusme ABCA1B81C; Gokooe pebpo paBHO 8V3 , a
pebpo ocHoBanus paBHO 1. Touka D — cepenuna pebpa BB;. Halinure 00béM
nsaturpannuka ABCA1D.

|x + 2] —x|x] <0,
Pe]]lI/ITe CI/ICTeMy HepaBeHCTB

(x2—x—-6)-V8—x<0.

PaccrositHre Mex Iy mapajuieTbHBIMHA MPSIMBIME paBHO 12.Ha oxHol M3 HUX JIEXUT
BepwmHa C, Ha Apyroit — ocHoBaHue AB paBHOOeapeHHOro TpeyrojbHuka ABC.
UzBectHO, uro AB = 10. Haiigure paccTosiHUe MeXIy IEHTPaMH OKpPYXHOCTEH,
OJlHAa W3 KOTOPBIX BMHcaHa B TpeyrodbHUK ABC, a BTOpas Kacaercs JaHHBIX
napajijieJbHbIX IPSAMBIX U OOKOBOM cTOpoHBI TpeyrojbHuka ABC.

© Crarl'pax 2013r




Maremaruka. 11 kiaace. Bapuaar MA1602 2

HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Tpenuposounasi padora Ne 3 Ha BbInonHeHUe TPEHUPOBOYHON paboTHI 110 MateMaTHKe aaércs 4 daca (240 mun). PaGora
COCTOMT U3 ABYX YacTeil u coaepkut 18 3amanuit
no MATEMATUKE Yacte 1 comepxutr 14 3amanmii ¢ kpatkum otBetom (B1-B14) 6azoBoro ypoBHS MmO
MaTepuany Kypca MaTeMaTHKd 3afiaHusi 4acTH 1 CUMTAIOTCs BBIMOJHEHHBIMH, €CIH MOJIy4YeH
9 anpess 2013 roaa BEPHBIN OTBET B BUJIE LIEIOTO YHCIIA WIIM KOHEUYHOH NECITUIHON APOOH.
Yactb 2 cogepxut 4 Gonee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
11 kaacce [Tpu ux BBHITIOJHEHUH HAJIO 3aIMCATh MOJHOE PEIlIeHUe U OTBET

COBeTyeM AJI1 5KOHOMUH BPEMEHHU MPOIyCKaThb 3aaHUE, KOTOPOE HE y,uaéTc;{ BBIIIOJITHUTH
cpa3sy, W TepexoauTb K cieayiomeMy. K BBINONHEHHIO TPOMYLIEHHBIX 3aJaHUN MOXHO
BEpHYThCS, eciii y Bac octanercs Bpemsi.

Bapuant MA1602

Kenaem ycnexal

Paiion.

T'opoa (HaceIéHHBII MYHKT)
IIxo.a.

Knacc

Damuns

Nwms.

OTtuecTBO.

© Cratl'pan 2013 r. © Cratl'pan 2013 r.




Matemaruka 11 knacc Bapuant MA1602

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHdAs
decamuynaa opoob. Omeem cnedyem 3anucamoy 6 01aHK omeemoe Ne 1 cnpasa om
HOMEpA BLINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3ANAMYI0 NUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHIGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyl usmepenuii nucamo He HyHcHO.

Ilpu ommare yciayr dYepes IUIATEKHBIA TEPMHUHAI B3UMAETCs KoMmuccus 6%.
TepMuHANT IPUHUMAET CyMMBI, KpaTHble 10 pyOnsiM. MecsiuHas 1iata 3a MHTEPHET
coctaBnsier 550 pyOueit. Kakyio MuHHManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJOXUTh B MPUEMHOE YCTPOHCTBO TEepMHHAJa, 4YTOOBI Ha CUeTy (UPMBI,
MIPEIOCTABIISIONICH HHTEPHET-YCIYTH, OKa3ajach CymMMa, He MeHbmas 550 pyomneit?

OTBeT: |

Ha nmarpamme mokazana cpeaHeMecsdHas TeMmIiepatypa Bosayxa B CaHKT-
[TetepOypre 3a kaxabiid Mecs 1999 rona. [To ropu3oHTaNM yKa3bIBArOTCS MECSIIbI,
10 BEpTUKAIM — TemIepaTrypa B rpaaycax Llenbcus. Onpenenure mo auarpaMme
HAaWMEHBIIYIO0 CPEJHEMECSYHYIO TeMIlepaTypy BO BTopoil moioBuHe 1999 rona.
OrtBer naiite B rpagycax Llenbcusi.
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Otser: |

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1602 4

Haiingure nyomane pomba, u300pak€HHOTO Ha  KIETYATOM
Oymare ¢ pazmepoMm KieTkd 1 ¢cM X 1 cM (cM. pucyHoK). OTBeT -
JaiiTe B KBaJPaTHBIX CAHTHMETpaXx. /

OTBer:

CeMbstl M3 TPEX YENOBEK IUIAHUPYET MmoexaTh U3 MockBbl B UeGokcapsl. MoxkHO
exaTh IOE3J0M, a MOXHO — Ha CBOCH MallMHE. buieT Ha moe3a Ha OJHOro
yenoBeka ctouT 980 pyOuneit. ABToMoOWIb pacxoayer 12 nuTpoB OeH3WHAa Ha
100 xm1oMeTpoB IMyTH, paccTOsIHKE TI0 Iocce paBHO 700 kM, a ieHa OEH3MHA paBHA
21 py6neit 3a aurp. Ckosibko pyOsielt mpuaETes 3amIaTUTh 3a HanboJiee JACmEBYIO
MOE3/IKy Ha TPOUX?

OTBerT:

Haiiute kopens ypasuenms log,(15 —x) = log,2.

OTBer:

B tpeyronbuuke ABC yrom C pasen 90°, AB=5, BC=2. B
Haiigure sinA.

OTBer:

Haiinure 3HaueHue BeIpakeHUs (V8 —13)(+/8 + V13).

OTBer:
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Matemaruka 11 knacc Bapuant MA1602 5

Ha pucynke nzo0paxensl rpaduk GyHKIMH y = f(X) U KacaTeJIbHas K HEMY B TOY-
Ke ¢ abcunccoii x,. HaliauTe 3HaueHne npon3BogHOH GYHKIHN f(X) B TOUKE X

y

—

OTBerT: |

B npaBunbHoOl YeThipéxyronbaoit mupamuie SABC Bce péOpa paBHBI MEKIY COOOM
(cm. pucynok). Touku Ku M — cepeaunbl pébep SAu SB COOTBETCTBEHHO.

Haiiaure yron mexay npsmeivu KM u SC. OTBer maiite B rpamycax.
s

Ortser: |

B cirydaiiHOM 3KCIiepUMEHTe CHMMETPHYHYIO MOHETY OpocaroT Tprokabl. Haiimure
BEPOSITHOCTh TOTO, YTO PEIIKa BBINAAET He OOJiee OHOro pasa.

Ortser: |

© Cratl'pag 2013 ¢

Matemaruka 11 knacc Bapuant MA1602 6

Bo ckombKko pa3 yMEHBIIHTCS 00BEM KOHYCA, €CIIH €T0 BBICOTY
YMEHBIINTE B 9 pas, a pailyc OCHOBaHMSI OCTABUThH MPEKHUM?

OTBerT:

3aBUCHMOCTD ~Temmepatypsl (B Tpaxycax KempBHHA) 0T BpeMeHHM I
HArpPeBAaTEJIBHOIO  9SJIEMEHTa  HEKOTOporo  mnpubopa  Obula  IIOIydeHa
IKCIepUMeHTanbHO. Ha mccieayeMoM HMHTEpBalie TeMIEpaTypa BBIYHCILICTCS 110

hopmyie T(t)=7})+bt+at2, rie t — BpeMa B MuHyTax, Ip=1330K,
a=-15K/ MI/IH2,b =165 K/ muH. M3BecTHO, 9TO IpH TEMIIEpaType HarpeBaTels
cepimie 1600 K mpuOOp MOXKET HMCIOPTUTHCS, MOITOMY €r0 HYXKHO OTKIIIOYHTD.

Onpexnenure, 4epe3 Kakoe HauOOJbIee BpeMs IMOCIe Havana padOThl HYKHO
OTKJIIOUUTH IpUOOp. OTBET BBIPA3UTE B MUHYTAX.

OTBerT:

B13 | Ot nmpucrann A k npuctanu B, paccrosiHue mexay KoTopelMu paBHO 150 km,
OTIIPABHUIICS C ITOCTOSTHHOW CKOPOCTBIO TIEPBBIM TEIJIOXOJ], a Yepe3 5 JacoB MOcCIie
9TOTO CIEIOM 332 HUM CO CKOPOCTBIO, HAa 5 KM/4 OOJIbIIEH, OTIPaBHIICS BTOPOU.
Haiinute ckopocTh BTOPOro TEMI0X0/a, €CIM B IIYHKT B OH npuObLT 0IHOBPEMEHHO
¢ mepBeIM. OTBET MaiiTe B KM/4.

OTBer:

Haiigure TOuky MUHUMYMa (QYHKIUHU Y = V X2 +4x+26.

OTBer:

© Cratl'pan 2013 r




Maremaruka 11 kiace Bapunant MA1602 7

Yacrp 2

Jna 3anucu pewenuit u omeemoe na zaoanus CI-C4 ucnonv3yiime 01aHK omeemos
N 2. 3anumume chauana nomep evinoHsemozo 3aoanusn (Cl, C2 u m.o.), a 3amem
nONHOE 000CHOBAHHOE PeuleHUue U Ongem.

a) Permure ypaBHeHME 2sin2(% - x) = —J3 cosx.

0) Haiigure Bce KOpHM OTOrO YpaBHEHMs, IPUHAUIEKALIUE IPOMEXKYTKY

.3z
[—3%, 5 J

B mpaBunbHOU TpeyronbHOU mpusme ABCA;BjC; OokoBoe pedpo paBHO V3,
a pebpo ocHoBanusa paBHo 4. Touka D — cepeauHa pedpa BB). Haiinure 06bém
narurpanauka A B C,CD.

(x=3)x=3]=x~1>0,
Permure cucreMy HEpaBEHCTB (x2 T+ 6) JI1-x <0

PaccrosiHre MeXy NMapaulesbHBIMK MPAMBIMEA PaBHO 6. Ha 0JHON U3 HUX JIEKUT
BepmmHa C, Ha Apyroil — ocHoBaHue AB paBHOOenpeHHOro TpeyronbHuka ABC.
WzBectHo, uro AB = 16. Haiinute paccTosHne MeXmy IEHTpaMH OKpPYKHOCTEH,
OJHa M3 KOTOpPbIX BIHUCaHAa B TpeyronbHUK ABC, a BTOpas KacaeTcsl AaHHBIX
napajuIeIbHBIX MPSIMBIX U OOKOBOI CTOPOHBI Tpeyronbauka ABC.

© Cratl'pag 2013 ¢




TpenupoBounas paGora Ne 3
no MATEMATHUKE
9 anpess 2013 roaa

11 kaace

Bapuant MA1603

Paiion.

T'opoa (HaceIéHHbBII MYHKT)

I xouna.

Knacc

damuana

Hms.

OTtuecTBO.
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Maremarnka. 11 kirace Bapmanr MA1603 2

MNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BhInosHEHHe TPEeHUPOBOYHON paboThl o MaTtematuke naéres 4 yaca (240 muH). PaGora
COCTOMT M3 JIBYX 4acTeil U copepxut 183anannii

Yacte 1 comepxur 14 3amanmii ¢ kparkum orBeroM (B1-B14) 6GasoBoro ypoBHs IO
Marepually Kypca MaTeMaTHKd 3aJlaHus 4acTh 1 CUMTAIOTCS BBINOJHEHHBIMM, €CJIU MOJIyYeH
BEpHBIN OTBET B BUJIE 1IEJIOTO YUCIIa WIIM KOHEYHOU JeCATUYHOM IpooH.

Yactp 2 comepxur 4 Gonee cnoxubix 3ananns (C1-C4) mo martepuany Kypca MaTeMaTHKH.
ITpy MX BBITIOTHEHWH HAJO 3aMUcaTh MIOJHOE PellieHHe U OTBET

CoBeTyeM [UIsl 5KOHOMUM BpPEeMEHH MPOIyCKaTh 3aJaHue, KOTOpoe He yIa&Tcsl BBIIOIHHUTD
cpasy, M MepexoauTb K cieaymoueMy. K BBINOJHEHHIO TMPOIMYLICHHBIX 3aJaHUid MOXHO
BepHYThCs, eciin y Bac ocranercst Bpemst.

Kenaem ycnexa!

© Cratl'pax 2013r.




Maremaruka 11 kimace Bapuant MA1603

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHdAs
decamuynaa opoob. Omeem cnedyem 3anucamoy 6 01aHK omeemoe Ne 1 cnpasa om
HOMEpA BLINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3ANAMYI0 NUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHIGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyl usmepenuii nucamo He HyHcHO.

Ha apro3anpaBke KaMeHT oraan kaccupy 1000 pyOneii u 3amun B 6ak 29 nuTpoB
O6emsuHa mo mene 33 py6. 70 xom. 3a muTp. Kakyro cymMmy caum OH JTOJIKEH
NOJY4HTh Y Kaccupa? OTBET 3ariIuTe B pyOsx.

Otser: |

Ha nmarpamme mnokazaHa cpeaHeMecsiuHas TeMmIiepatypa Bosayxa B CaHKT-
[TetepOypre 3a kaxxasid Mecs 1999 rona. [To ropu3oHTaNM yKa3bIBAIOTCS MECSIIbI,
10 BepTUKAIM — TeMmIepaTypa B rpaaycax Llenscusa. Onpenenute mo auarpaMme
HAaUMEHBIIYI0 CPEJHEMECSYHYIO TeMIlepaTypy BO BTopoil mojoBuHe 1999 rona.

OtBet maiite B rpagycax Llembcus.
24
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Otser: |
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Maremaruka 11 knacc Bapuant MA1603 4

Haiinure miomans TpeyroabHUKA, M300pakEHHOTO HA KJIETYATOH
Oymare ¢ pasmepoMm kietku 1 cm X 1 cM (cM. pucyHok). OTBer
JaiiTe B KBaJPaTHBIX CAHTHMETpaXx.

OTBer:

CeMbsi U3 TPEX YeNnoBeK IUIaHUpYeT rmoexaTb U3 MockBbl B UeOokcapbl. MoXHO
exarp IO0e370M, a MOXXHO — Ha CBOEH MammuHe. buier Ha moe3n Ha OTHOTO
yenoBeka ctouT 980 pyOseii. ABTomMOOWIL pacxoayer 12 TUTpoB OCH3WMHA Ha
100 xm1oMeTpoB IyTH, paccTosiHue 10 1occe paBHO 700 kM, a ieHa OE€H3UHA paBHA
21 pyGuteit 3a nutp. CKoIbKO pyOnei mpuAETcs 3alIaTuTh 3a Haubouiee JeHEBYO
MOE3JKY Ha TPOMX?

OTBer:

L1
Pemure ypaBHeHue ,| —— = —.
I-5x 6
OTger:
B tpeyroabuuke ABC yron C pasen 90°, AB=5 BC=2. B
Haiimgure sinA.
A C
OTBert:

Haiinure 3HaueHue BrIpaKeHUs

(8+/3)
8

OTBerT:

© Cratl'pan 2013 r




Maremaruka 11 knace Bapuant MA1603 5

Ha pucynke nzo0paxensl rpaduk GyHKIMH y = f(X) U KacaTeJIbHas K HEMY B TOY-
Ke ¢ abcunccoii x,. HaliauTe 3HaueHne npon3BogHOH GYHKIHN f(X) B TOUKE X

y

—

OTBerT: |

B npasunbHON werbipéxyronapHoi mnupamuae SABCD Bwicora SO pasna 13,
JquaroHans ocHoBanusi BD paeHa 8. Touku Ku M — cepenunsl pedep CD u BC
COOTBETCTBEHHO. HaliiuTe TaHreHce yria Mexay mIockocTeio SMK 1 MIOCKOCThIO
ocuoBanus ABC.

Otsert: |

B ciiy4aliHOM 3KCIIEpUMEHTE CUMMETPUUYHYIO MOHETY OpocaroT Tprxkiasl. Haiiaure
BEPOSTHOCTB TOTO, YTO PEIIKa BHIMAJIET He 60JIee OJHOTO pasa.

Otser: |

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1603 6

Bo ckombKko pa3 yMEHBIIHTCS 00BEM KOHYCa, €CIIH €T0 BBICOTY
YMEHBIINTH B 8 pa3, a paiyc OCHOBAHMS OCTABUTh MPEKHUM?

OTBerT:

3aBucUMOCTh Temmeparypsl (B rpamycax KempBHHA) OT BpeMEHH sl
HArPEBATENLHOIO  DJIEMEHTAa  HEKOTOporo  mnpubopa  Obiia  TOJdydeHa
OKCIIEPUMEHTAIBHO. Ha HCCelielyeMOM HHTEpBAJC TEMIIEPAaTypa BBIUKCIACTCS 10

dopmyne T(¢) = To+bt+at2, rie ¢t — BpeMs B MuHyTax, 1= 1330K,
a=-15K/ MI/IHZ,b =165 K/ muH. MI3BecTHO, 4TO IpPH TEMIIEPAType HarpeBaTelis
cepimie 1600 K mpubOp MOXKET HMCIOPTUTHCS, MOITOMY €r0 HYKHO OTKIIIOYHTD.

OHpCZ[eJ'H/ITe, Yepe3 Kakoe HauOoJbIIEe BpEMs IIOCJIE Ha4alia pa60TLI HYXHO
OTKJIFOYHTH HpI/I60p. OtBeT BbIpa3uTe B MUHYyTax.

OTBerT:

B13 | Ot mpucrann A kx npuctanu B, paccrosiHme MeXIy KOTOpeIMH paBHO 128 km,
OTHPABHWICA C TOCTOSHHOM CKOPOCTBIO MEPBBIA TEIUIOXOM, a Yepe3 8 4acoB IMOcCie
9TOTO CJIEJIOM 32 HUM CO CKOPOCTBIO, Ha 8 KM/4 OOINbIIeH, OTIpaBWIICS BTOPOH.
HaiiguTe cCKOpOCTh BTOPOTO TEIUIOXO0/IA, €CJIM B ITYHKT B OH MpHOBLT OJJHOBPEMEHHO
¢ nepBbIM. OTBET JIaliTe B KM/Y.

OtBert:

i = Jx2
Haiinute TOuky MUHUMYMa QYHKIUH ¥ = VX~ + 4x + 26.
Ortser:

Yacts 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI-C4 ucnonwv3yiime 0O1aHK OmMeemos
Ne 2. 3anumume cnauana Homep evinonusemozo 3aoanusn (Cl, C2 u m.o.), a zamem
HOJIHOE 000CHOBAHHOE PeulenUe U OMEem.

a) Pemure ypaBHeHnue 2Sin2(37ﬁ - xj = COSsX.

o 3
0) Haiigure Bce KOpHU 3TOr0 ypaBHEHUS, IPUHAIICIKAIINE TPOMEKYTKY [—7”; OJ.

© Cratl'pan 2013 r




Marematuka. 11 xiacc Bapuant MA1603 7

B npasuibHOl TpeyrombHoi npusme ABCA1B,C; GokoBoe peGpo pasHO V3 , a
pebpo ocHoBanus paBHO 4. Touka D — cepenuna pebpa BB;. Haiimute 00bEM
nsTurpaHauka A18:C1CD.

lx + 2| — x|x| <0,

PeH_H/ITe CI/ICTeMy HepaBeHCTB
(x2=x—-6)-V8—x<0.

PaccrosiHe Mexay nmapauiensHBIMU MpsSMBIMA paBHO 6. Ha onHOM W3 HUX JeXHUT
BepmmHa C, Ha qpyroii — ocHoBaHue AB paBHOOenpeHHOro TpeyroibpHuka ABC.
U3zBectHO, uTo AB = 16. Haiigure paccTosiHHEe MeXIy IEHTpaMH OKpPYXHOCTEH,
OJlHA M3 KOTOpPHIX BMKcaHa B TpeyrodbHUK ABC, a BTOpas Kacaercs JaHHBIX
napajijleJbHbIX NPSAMBIX U OOKOBOM CTOpOHOI TpeyroiabHruka ABC.

© Crarl'pax 2013r
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Maremaruka. 11 kiace Bapmanr MA1604 2

MNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BhInosHEHHe TPEeHUPOBOYHON paboThl o MaTtematuke naéres 4 yaca (240 muH). PaGora
COCTOMT M3 JIBYX 4acTeil U copepxut 183anannii

Yacte 1 comepxur 14 3amanmii ¢ kparkum orBeroM (B1-B14) 6GasoBoro ypoBHs IO
Marepually Kypca MaTeMaTHKd 3aJlaHus 4acTh 1 CUMTAIOTCS BBINOJHEHHBIMM, €CJIU MOJIyYeH
BEpHBIN OTBET B BUJIE 1IEJIOTO YUCIIa WIIM KOHEYHOU JeCATUYHOM IpooH.

Yactp 2 comepxur 4 Gonee cnoxubix 3ananns (C1-C4) mo martepuany Kypca MaTeMaTHKH.
ITpy MX BBITIOTHEHWH HAJO 3aMUcaTh MIOJHOE PellieHHe U OTBET

CoBeTyeM [UIsl 5KOHOMUM BpPEeMEHH MPOIyCKaTh 3aJaHue, KOTOpoe He yIa&Tcsl BBIIOIHHUTD
cpasy, M MepexoauTb K cieaymoueMy. K BBINOJHEHHIO TMPOIMYLICHHBIX 3aJaHUid MOXHO
BepHYThCs, eciin y Bac ocranercst Bpemst.

Kenaem ycnexa!

© Cratl'pax 2013r.




Maremaruka 11 kinace Bapunant MA1604

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHdAs
decamuynaa opoob. Omeem cnedyem 3anucamoy 6 01aHK omeemoe Ne 1 cnpasa om
HOMEpA BLINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3ANAMYI0 NUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHIGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyl usmepenuii nucamo He HyHcHO.

Ilpu ommare yciayr dYepes IUIATEKHBIA TEPMHUHAI B3UMAETCs KoMmuccus 6%.
TepMuHANT IPUHUMAET CyMMBI, KpaTHble 10 pyOnsiM. MecsiuHas 1iata 3a MHTEPHET
coctaBnsier 550 pyOueit. Kakyio MuHHManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJOXUTh B MPUEMHOE YCTPOHCTBO TEepMHHAJa, 4YTOOBI Ha CUeTy (UPMBI,
MIPEIOCTABIISIONICH HHTEPHET-YCIYTH, OKa3ajach CymMMa, He MeHbmas 550 pyomneit?

OTBeT: |

Ha guarpamme nokasan cpeAHuil 06amr ydyacTHUKOB 10 cTpaH B TECTUPOBAaHUU
yuammxcst 8-ro kiacca no maremaruke B 2007 roxy (mo 1000-6aiipHOM miKaue).
Haiigure cpennmii 6amn yyacTHUKOB u3 bonrapum.

520
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BenvkoOpuranus

Tepmanus
Wnnone3us

Hopserus
Pymbinus

OrBer: |

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1604 4

Haiimure nmomans pomOa, H300paKEHHOrO Ha KJIETYATOM
Oymare ¢ pazmepoMm KieTkd 1 ¢cM X 1 cM (cM. pucyHoK). OTBeT -
JlaiiTe B KBJIPaTHBIX CAHTUMETpaX. /

OTBer:

B Tabnurie ykazaHsl cpeHUE 1IEHHI (B py0ssaX) Ha HEKOTOPBIE OCHOBHBIC TIPOYKTHI
nuTaHus B Tpéx roponaax Poccun (o ganasiM Ha Hadaso 2010 roxa).

HanmenoBanne npoaykra | Baagusoctok |Boponex | Omck
[TrennuHBIA X11€0 (6aTOH) 12 14 16
Mosoxo (1 autp) 25 20 24
Kaprodens (1 kr) 18 13 16
Coip (1 kr) 250 270 260
Msico (roBsiauna) (1 xr) 300 240 295
IToncomneunoe macio (1 mutp) 58 52 50

Omnpeznenure, B KAKOM U3 3THX I'OPOJIOB OKAXETCsS CaMbIM JELIEBBIM CIIEAYIOIINi
Ha0Op MPOIYKTOB: 2 KT KapTodens, 1 Kr coipa, 1 1 mogcoiHeyHoro mMacia. B oreer
3aMUIIUTEe CTOUMOCTH JaHHOT'O HaOOpa MPOIYKTOB B 3TOM ropoze (B pyonsx).

OTBer:

Haiiute kopers ypasuenms log,(15 —x) = log,2.

Ortser:
B tpeyromsauke ABC yron C pasen 90°, AB=4, BC=2. B
Haiiqure sinA.
A C
Ortser:

© Cratl'pan 2013 r




Maremaruka 11 kinace Bapunant MA1604 5
Haiizure 3nauenue Boipaxkenus (v/8 — v/13)(v/8 + V/13).
Ortgert: |

Ha pucynke nzobpaxén rpadux ¢yHkmun y =f"(x) — TpOU3BOTHON (QYHKIUH
f(x), onpenenéunori Ha mutepane (1; 10). Haiiaute Touky MuHMMyma (yHK-
uu f(x).

VA

=V

OTBert: |

B npaBunbHo# YeThipéxyronbaoit mupamuie SABC Bce péOpa paBHBI MEKIY COOOM
(cm. pucynok). Touku Ku M — cepeaunbl pédbep SAu SB COOTBETCTBEHHO.

Haiigure yron mexay npsameivu KM u SC. OTBer paiite B rpaaycax.
s

Ortser: |

B ciydaiiHoM sKkcnepuMeHTe CHMMETPUYHYIO MOHeTY OpocaroT Tpuxkabl. Haiigure
BEPOSITHOCTB TOTO, YTO BHIMAAET XOTs ObI JIBE PEILIKH.

Otger: |

© Crarl'pan 2013 r

Maremaruka 11 kimacc Bapuant MA1604 6

Bo ckombKko pa3 yMEHBIIHTCS 00BEM KOHYCA, €CIIH €T0 BBICOTY
YMEHBIINTE B 9 pas, a pailyc OCHOBaHMSI OCTABUThH MPEKHUM?

OTBerT:

3aBUCHMOCTh TemmepaTypsl (B Tpaaycax KenbpBuHAa) OT BpeMeHH IS
HArpeBaTeNIFHOTO  HJIEMEHTa  HEKOToporo  mpubopa  Obula  IOJydeHa
JKCIIepUMEHTaIbHO. Ha ucciiegyeMoM MHTepBaje TeMIeparypa BBIYUCISETCS IO

tdopmyne T(t)=Ty+ bt+ atz, roe t+ — BpeMs B MuHyTax, Ip= 1380 K,
a=-15K/ MI/IHZ, b =165 K/muH. 13BeCTHO, 4TO IPH TEMIIEpaType HarpeBaTes
cepiie 1800 K mpubop MOKET HCIOPTHTHCS, MOITOMY €ro HYKHO OTKJIIOYHTB.

Onpenenute, yepe3 Kakoe HauOoJblllee BpeMs IOcie Hayana padoThl HyXKHO
OTKIIFOUUTH TPHOOpP. OTBET BBIPA3UTE B MHUHYTAX.

OTBerT:

B13 | Ot mpucrann A kx npuctanu B, paccrosiHme Mexay KOTOpeIMH paBHO 150 kM,
OTIIPABWJICS C ITOCTOSTHHOM CKOPOCTBIO MEPBBIM TEIJIOXOJ], a Yepe3 5 JacoB MocIie
9TOTO CJIEJIOM 32 HUM CO CKOPOCTBIO, Ha 5 KM/4 OoIbIel, OTIpaBuiICS BTOPOH.
HaiinuTe cKOpoCTh BTOPOTO TEIUIOXO0/IA, €CJIM B ITYHKT B OH MpUOBLT OJTHOBPEMEHHO
¢ nepBbIM. OTBET JIaliTe B KM/4.

OTBer:

Haiinute TOUKy MUHUMYMa (DYHKIUH Y = V x2+6x+29.

OTBerT:

© Cratl'pan 2013 r




Maremaruka 11 kinace Bapunant MA1604 7

Yacrp 2

Jna 3anucu pewenuit u omeemoe na zaoanus CI-C4 ucnonv3yiime 01aHK omeemos
N 2. 3anumume chauana nomep evinoHsemozo 3aoanusn (Cl, C2 u m.o.), a 3amem
nONHOE 000CHOBAHHOE PeuleHUue U Ongem.

a) Permure ypaBHeHME 2sin2(% - x) = —J3 cosx.

0) Haiigure Bce KOpHM OTOrO YpaBHEHMs, IPUHAUIEKALIUE IPOMEXKYTKY

.3z
[—3%, 5 J

B mpaBunbHOU TpeyrombHoW npuzme ABCABjC; 0GokoBoe pedpo paBHO 83,
a pebpo ocHoBanusa paBHo 1. Touka D — cepeauHa pedpa BB). Haiinure 06bém
narurpananka ABC A\ D.

(x=3)x=3]=x~1>0,
Permure cucreMy HEpaBEHCTB (x2 T+ 6) JI1-x <0

PaccrosiHre MexkIy MapajulebHBIMKU NPSMbIMU paBHO 12. Ha 0iHO¥M U3 HUX JIEKUT
BepmmHa C, HA Ipyroil — ocHoBaHHe AB paBHOOeApEeHHOTO TpeyroiabHuka ABC.
UzBectHo, uro AB = 10. Haiigute paccTosHne MeXmy IEHTpaMH OKpPYKHOCTEH,
OJHa M3 KOTOpPbIX BIUCaHAa B TpeyronbHUK ABC, a BTOpas KacaeTcsl AaHHBIX
napajuIeIbHBIX MPSIMBIX U OOKOBOI CTOPOHBI Tpeyronbauka ABC.

© Cratl'pag 2013 ¢




Maremaruka. 11 kmacc. Bapuwaar MA1601

OTBeTHI K 32a1aHASAM € KPaTKHM O0TBE€TOM

Marematuka. 11 knace. BapuantT MA1602

OTBeThI K 32aaHAAM ¢ KPATKHM 0TBETOM

Ne zapanns OTtBeT Ne 3aganns OTtBeT
Bl 227 B8 9
B2 465 B9 6.5
B3 17 B10 0,5
B4 342 Bl11 8
B5 -7 B12 4
B6 0,5 B13 16
B7 24 Bl4 -3

Ne samanns OTBeT Ne 3aganns OTBeT

Bl 590 B8 0,25
B2 -2 B9 60
B3 8 B10 0,5
B4 1764 Bl11 9
B5 13 B12 2
B6 04 B13 15
B7 -5 Bl4 -2




Maremarnka. 11 kiacc Bapuant MA1603 Maremaruka. 11 kinacc Bapuant MA1604

OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM
Ne zapanus OtBer Ne 3apanus OtBer Ne zapanus OtBer Ne 3apanus OtBer
Bl 22,7 B8 0,25 Bl 590 B8 9
B2 -2 B9 6,5 B2 465 B9 60
B3 17 B10 0,5 B3 8 B10 0,5
B4 1764 B11 8 B4 342 B11 9
B5 -7 B12 2 B5 13 B12 4
B6 0,4 B13 16 B6 0,5 B13 15
B7 24 B14 -2 B7 -5 B14 -3
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Maremaruka. 11 xiacc. Bapuant MA1601 1

Kputepun oneHUBaH 1St 3aAaHIH ¢ pa3sBEPHYTHIM 0TBETOM

a) Pemure ypaBHeHue 25in2(3—27[- - xj = cosX.

6) HaiimuTe BCe KOPHU 3TOTO YPaBHEHHS, MPHHALICIKAIIME TPOMEXKY TKY [—37”; 0}

Pemenue.
a) [Ipeobpa3yem ypaBHCHHUE:
2cos’x = COsX;
cosx - (2cosx —1)=0; cosx = 0 wu cosx = %;
x=§+7rk,ke Z., unu x=i§+27tk, ke Z.

6) Ilpy noMomW TPHIOHOMECTPHYECKOH OKPY>KHOCTH OTOepEM KOPHHM yDaBHEHHS,

3z b2
MPHHAIICIKAIIHE IIPOMEXKY TKY [—7; 0 = > x= =
OTtser: a) Z4 mk;, * z +2nk, ke Z; 6) —3—7[; —E; _z
2 3 2 2 3
Coaep:kanue Kpurepus banibi
O60CHOBAHHO HOJIYYCHBI BEPHBIC OTBETHI B I1. @) H B II. 6) 2

O60CHOBAHHO MOJIYYCH BEPHBIA OTBET B II. @), HO O0OCHOBaHHE OTOOpa KOpHEH
B I1. ) HE NPHBE/ICHO, HIH 3371244 B 11. a) OGOCHOBAHHO CBE/ICHA K HCCIIC/IOBAHMIO|
MPOCTCHIOIMX TPUTOHOMCTPUYCCKHX YPaBHCHHH 0€3 TPSTbABICHHA BEPHOTO
OTBCT4, 4 B 1. 6) IpUBEAEH 0GOCHOBAHHBINM 0TOOP KOPHEH

PemieHue HE COOTBETCTBYET HH OAHOMY H3 KPUTCPHEB, IEPSUHCIICHHBIX BBIMIC 0
Maxcumansubiii 6ann 2

Maremaryka. 11 knacc. Bapuant MA1601 2

B mpasumsHo# Tpeyromsroi npusme ABCA;B;C; Goxosoe peGpo pasHo 8~/3,
apebpo ocHoBanus pasHo 1. Touka D — cepeauna peGpa BB;. Haligute 06ném
maruarpanauka ABC A, D.

Pemrenwe.

Ilycte CM — Bricota Ttpeyromsmuka ABC. Torma CM 1 ABBjno npusHaky
MICPIICH/IUKY JIPHOCTH MPAMOM ¥ IUIOCKOCTH, MOCKONBKY B MpasmibHOU mpm3me A4; | ABC
u, 3HaunT, CM | AA,. llarurpanauk ABC 41D — 4eThIpEXyTOMbHAS MHPAMEIA C BEPIIMHOM
BTouke CH ocHoBamueM ABDA;— mnpaMoyronbHOH Tpamemmeii. Bricota mmpaMuzsl

CM= 73 ITnomane ocHOBaHuMA paBHA

AA1+BD.AB=8\/§+4\/§=6\/§
2 2 ’

1 1 = 3
V==, -CM==-6J3 -— =3,
3 PABDA 3 )
4
A
O1sert: 3.
Coaep:xkanue Kpurepusa Banibi
OGOCHOBAaHHO TIOJIYUCH BEPHHIH OTBET 2

X04 pemeHHs BEpHBIM, HO MNOJYYCH HEBEPHBIM OTBET B PE3yJIbTaTe
BBIYMCIMTENLHOH ONIMOKY, WIIH PEIlCHHE HE 3aKOHYEHO, WM NPH IPABHILHOM 1
OTBETE PEHICHUC HEIOCTATOUHO ODOCHOBAHO

PenicHue He COOTBETCTBY €T HH OFHOMY H3 KPUTCPHEB, NICPCUUCIICHHBIX BHIMIC 0

Maxcumanshvlii 6ann 2




Maremaruka. 11 xiacc. Bapuant MA1601 3

e +2] —x]x| <0,

Pemmre cucteMy HEpaBEHCTB (x2 e 6) .87 <0.

Pemenue.

Pemmv nepBoc HepaBeHCTBO |x+2|—x|[x| <0, Tlpm mobGom x <0 HEpaBEHCTBO
pr+2]-x|x| <0 me Bemommserca. Ilpm x > 0 HCPABECHCTBO PABHOCHIIBHO HEPABEHCTBY
x*-x-220, PEIEHHEM KOTOPOTO C Y4ETOM YCIoBHA X > () ABIIA€TCS JMy4 X > 2.

Yucmo 8 — pemeHHe BTOPOrO HEPABEHCTBA, M ITPH X > 8 PEMICHH HET.

IMycts x <8 Torma v8—x >0, u BTOpOE HCPABEHCTBO PABHOCHIBHO HCPABCHCTBY

x%>—x—6<0. Pemmum CHCTEMY !

x <8,
{x<8, -2<x<3

[xz—x—6£0; —-2<x<3;

Takum 06pa3oM, pemIeHHEM BTOPOTO HEPABEHCTBA SBIIOTCH OTPE30K —2 <X < 3 W TOYKA
x =8

Crea0BaTeIpHO, PEIICHHEM JAHHOM CUCTEMBI SABJBIFOTCS OTPE30K 2 < x < 3m Touka x = 8.
OtBeT: [2;3],8.

Coaepxranue Kpurepust bannnl
OGOCHOBAHHO I0JIy4€H BEPHEBIH OTBET 3

OGOCHOBAHHO TOJyYeHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX CHCTEMBI 2
HEPABEHCTB

OOGOCHOBaHHO TOJNYYCH BEPHBI OTBET B OJHOM HCPABCHCTBE CHCTEMBI
HCPABCHCTB

PemeHue He COOTBETCTBY €T HH OMHOMY M3 KDHTECPHCB, IEPCUHCIICHHBIX BHIIIC 0
Moaxcumanvhvlii 6amn 3

Maremaryka. 11 knacc. Bapuant MA1601 4

Paccrosrue Mexay mapauieibHBIMH IPAMBIME paBHO 12. Ha ofHOM U3 HUX JEXHUT
Bepomua C, Ha Opyroit — ocHoBanue AB paBHOOeApeHHOrO Tpeyroibauka ABC.
HzBectHO, ut0 AB = 10. Haiinute paccTosHme MEXAy LEHTPAMHU OKPYIKHOCTEH,
OoxHAa W3 KOTOPHIX BIHCaHa B TpeyrombHuK ABC, a BTOpas KacaeTcs NaHHBIX
napajulebHBIX IPAMBIX B GOKOBOH CTOPOHEI Tpeyroasuuka ABC.

Penrenue.

IIycte CH — BricOTa TpeyrompHuka ABC, r u () — paguyCc U ILEHTP BIMMCAHHOH
okpyxHoctu, CH = 12, AH =35, noatomy AC = 13. HalizeM mromazs, NOJYyHEPUMETP H
pazuyc BIHCAHHOM OKPYKHOCTH TpeyToiasuuka ABC:

S= CH-4B = 12-10 =60, p=l(AC+AB+CB)=AC+AH=18.
2 2 2
S 10
Torpa r=—= 5 Kpome Ttoro, nio Teopeme [Tudaropa
p
AQ = JAH? + QH? = st + % = 5—“313

Ilyctb oOKpyXHOCTH ¢ LeHTpoM B Touke O kacaerca OGokoBod crtoponst AC
paBHOOeApeHHOTO TpeyromsHuka ABC W JaHHBIX MApalUlebHBIX NPSIMBIX. Pamuyc 3ToMH
OKPYHOCTH PaBEH 6, MOCKOIBKY OH BABOEC MEHBIIC PACCTOSHHSA MEXKAY MPAMbIMH, TOUKy
KacaHus OKPY>KHOCTH C mpsamoit AB 0603HaummM M.

C

M 4 H B

Puc. 1
ITycts Touxu B u M nexxat mo pasHeie cTopoHBI OT Toukd A (puc. 1). LieHTp OKpYKHOCTH,
BITICAHHOH B yroj, JCKHT Ha ero Omccekrpuce, modtoMy AOu AQ — OGuCCEKTPHCHI

cMexHbix yrioB LMAC wu ZLCAB coomsercmBenno. 3uauut, L OAQ=90°, un
LMOA = Z(QAH, 1OCKONBKY STH YTl 00pasOBaHbl IapaMH  COOTBETCTBEHHO
MCPICHAMKY/UPHBIX npsambiX. CleoOBaTeNbHO, HPAMOYIONBHbIC TpeyroiasHukn OMA u

AHQ 10068 ¢ K03 rimeHTOM Z_AI;[ = % [losToMy



Maremaruka. | | kmace. Bapuant MA1601 5
2 P oy
00010 = (Sa0] +ag? = Tos 1 ag= KL 2L 2 T8
5 V25 5 3 3
C
0

0

A H MB
Puc. 2

[ycts Toukn B u M nexat mo ogHy CTOpPOHY OT TOukH A (puc. 2). LIeHTp OKpy’>KHOCTH,
BIUCAHHOW B YrOJ, JIGKUT HAa €ro OuccekTpuce, modtoMmy nyun AOu AQ coBmagarT U

ABISIFOTCA OMccekTpucol yraa MAC. 3HauuT, psAMOYTOIbHEIC TPpeyroabHuku AOM u AQH

6 9
noa00H!I ¢ kK03 GdhurmenTom — = — = —, Toraa
b oF T

3

4 5413 4V
00 = A0 - 40 = 240 - 40 = SAQ= 2 2= avi3
5 5 3 3
793 4413
OTtBeT: ;—
3 3
Coaepranne Kpurepus Bbajuibl

PaccMoTpensl 06a cayvasi, ¥ Oy YSH NPaBUIbHBIH OTBET
PaccmoTpeH xoTst Obl OAMH CAyYaH, IS KOTOPOr0 MOMYYCHO MPABUILHOC 2
BHAUYCHUE NCKOMOW BEJIHYMHBI
PaccMoTpeH XoTs OBl OOHH CIy4al, IS KOTOPOTO MOIYYCHO 3HAYCHHEC HCKOMOH 1
BCTMYHHBL, HCIPABUIBHOE M3-3a apH()MCETHUCCKOH OIHOKH
PemieHue HE COOTBETCTBYET HH OJHOMY M3 KPHTEPHEB, MICPCUHUCICHHBIX BBIIIC 0

Maxcumanvusiii 6ann 3

Maremaruka. || kiacc. Bapuant MA1602 1

Kpurepun oneHnBanust 3a1aHii ¢ pa3BEPHYTHIM 0TBETOM

a) Pemute ypaBHeHue 2s1n2(5 - xj —J3cosx.

0) Haiiaute BCE KOPHH OTOTO VPABHCHHS, MPUHAICKAIUES MMPOMEKY TKY
3z
[—37[; ——}

Pemenne.
a) [Ipeobpaszyem ypaBHeHHE

2cos’y = —J3 cosx; 2c08°x + /3 cosx = 0;

NG

cosx - (2cosx + /3 ) = 0; cosx = 0w cosx = _T;

x:%-i-nk,ke Z, Hnnx:i%[+2nk,ke 7.

6) Ilpm mOMOIDIM TPHUTOHOMETPUYCCKOM OKPYIKHOCTH OTOCpEM KOPHH YPaBHCHHA,

3n 17z St 3n
TIPUHATCKAIIIC POMEIKY TKY | —37; L X = , X = , X = .
2 6 2 2
_ 3n
_ T :
6
3\ 0
17
° ~sn
2
OTser: a) + 7k, +—+27tk keZ, 0) T, —5—7[, —3—7[.
6 2 2
Coaep:ranue KpuTepusi BaJjuib1
(OGOCHOBaHHO MOJTY YCHBI BEPHBIC OTBETHI B 1. ¢) H B I1. 0) 2

OOGOCHOBaHHO MONYYCH BCPHBIH OTBET B I. ¢), HO 0OOCHOBAHHE OTOOpA KOPHEH
B M. 6) HE TIPUBEICHO, WK 334a4a B . ¢) 0OOCHOBAHHO CBEJICHA K HCCIICIOBAHHIO 1
MPOCTCHIIUX TPUTOHOMETPUUCCKUX yPaBHCHUH O3 MPEIbSBJICHUS BCPHOTO
OTBETA, & B 1. §) MpUBEIEH OOOCHOBAHHBIH OTOOP KOPHEH

PemieHne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, TICPEUHCICHHbIX BBIIIC 0

Moaxcumansuwiii 6ai 2




Maremaruka. 11 xmacc. Bapuant MA1602 2

B mpasmisHO# Tpeyromsroit npusme ABCA;B,C; GokoBoe pebpo pasHO /3,
apebpo ocHoBanma pasHO 4. Touka D — cepeauna peGpa BB). Halimute o6ném
marurpanuuka A B, C,CD.

Pewenue.

Ilycte AM — Bricota tpeyromsuuka A4B)C). Torma AM L BCC) no npusHaky
NEPHCHIMKYIAPHOCTH INPAMOH M IUIOCKOCTH, TNOCKOABKY B IPAaBHUIBHOH mpu3Me
CC, L AB Cy m, snaumr, A M 1 CC,. TIlsturparsuk AB,CiCD — 4eThIpéxXyrombHas
IMHMPaMHKJa ¢ BEPIIMHOM B Touke A H ocHoBaHueM DB;(;C — npsMoyroibHOH Tpamenuei.

Beicora mupamunsr 4M = % =2+/3. [lnomaae OCHOBaHuUS paBHA
— 1 —
V3 +=v
CC1+B1D'BIC1: 2 _4:3\/3,
i 1
V= 5SDBlclc - AM = 3 343 -243 =6.
B
e
D
B
A
C
OTteer: 6.
Copaep:xxanue Kpurepus Bauibi
(OGOCHOBAHHO TOJy4€H BEPHBIH OTBET 2

Xonx pemieHHsA BEpPHBIM, HO IIOAYYSH HEBEPHBIH OTBET B  pe3yabTare
BBIYMCIUTCIBHOM ONMOKM, MM PCHICHHEC HE 3aKOHUCHO, WIM NPH MpaBWiIbHOM| 1
OTBCTE PEHICHHUE HEJOCTATOUHO ODOCHOBAHO

PemieHue HE COOTBETCTBYET HH OTHOMY M3 KPHTECPHEB, IEPCUHCICHHBIX BBIIIC 0
Maxcumansusiii 6ann 2

Maremaryka. 11 knacc. Bapuant MA1602 3
Gc—3)p—3[—x—1| =0,
Pemute cuCTEMY HEPAaBEHCTB (x2 e 6) JIT =% <0
Pemenue.

PenmM mepBoe HepaBeHCTBO (x —3)|x—3|—[x—1]=0. IIpu moGom x <3 HEpaBEHCTBO
x-3)jx—3|-]x—1=0 =wne sBemoamserca. Ilpu x >3 HCPaBEHCTBO PaBHOCHIBLHO

HEPaBEHCTBY X2 -Tx+10> 0, pemeHHEM KOTOPOIrO ¢ YU4ETOM VCIOBHA X > 3 ABIACTCA JIy4
x5

Yucno 11 — penieHne BTOPOTO HEPABEHCTBA, M IpH ¥ > 11 pemeHwii Het.
IMycts x <11 Torma +11-x >0, W BTOPOE HEPABEHCTBO PABHOCHIBHO HEPABEHCTBY
x%—7x+6 <0. Pemmm CHCTEMY:

Jx<11, x <11, L<r<6
Lx2—7x+6SO; l<x<6, ~

Takum 06pa3oM, pellEHHEM BTOPOTO HEPABEHCTBA ABJIMIOTCA OTPE30K 1 <x < 6 M TO4YKa
x=11

CremoBaTenbHO, pEIICHHEM AAHHOM CHCTEMBI ABJIAFOTCA OTPE30K 5 <x < 6mToukax = 11
Otser: [5;6],11.

Copnep:xanue Kpurepus Bauibl
OO6OCHOBAHHO MOJIYUCH BEPHBIH OTBET 3

O6GOCHOBAaHHO TIOJYYCHBI BEPHBIE OTBETBI B OOOHMX HEPABSHCTBAX CHCTEMBI 2
HCPaBCHCTB

OGocHOBaHHO T@OMYy4YeH BEPHBI OTBET B OJHOM HEPABEHCTBE CHCTEMEI
HCPABCHCTB

PelieHue He COOTBETCTBYET HH OAHOMY M3 KDUTCPHEB, IICPSUUCIICHHBIX BHIMIC 0

Maxcumansuvlii 6ann 3




Maremaruka. 11 xnacc. Bapuant MA1602 4

Paccrogrue Mexxay mapaiicibHBIMH MPAMBIMH paBHO 6. Ha omHOH W3 HUX JIGKUT
Bepmmua C, Ha Apyro# —— ocHoaume AB paBHOOeApeHHOro Tpeyroabuuka ABC.
HzBectHO, ut0 AB = 16. Haiinute paccTosHme MEXAY LEHTPAMH OKPY)KHOCTEH,
oxHAa W3 KOTOPHIX BIHCaHa B TpeyrombHuk ABC, a BTOpas KacaeTcs NaHHBIX
mapauIeIbHBIX TPSIMbIX U GOKOBOH CTOpOHSI Tpeyroisuuka ABC,

Peurenue.

IIycte CH — BeIcOTa TpeyromsHuka ABC, r wm () — paguyc W LEHTP BITHCAHHOH
okpyxHoctH, CH =6, AH =8, mostomy AC =10. Haiinem miomaap, MOIyNEpPHMETP H
pazuyc BIHCAHHOH OKPYKHOCTH TpeyroiabHuka ABC:

S=CH‘AB =6'16 =48, p=l(AC+AB+CB)=AC+AH= 18.
2 2 2
S 8
Torpar=—= 3 Kpome Toro, nio eopeme [Tudaropa
p
AQ = JAH? + QH? = \;'64 + % = 8—“310.

Ilycts OKpYyKHOCTH ¢ LICHTPOM B Touke O kacaeTcsa 60koBoi ctoponst AC paBHOGE APEHHOrO
Tpeyroasuuka ABC U JaHHBIX MAPAICIBHBIX MPSAMBIX. Pagnyc 3TOM OKPY)KHOCTH paBeH 3,
MOCKOJIbKY OH BJBOE MCHBILC PACCTOAHHSA MEXAY MPAMbIMU, TOUKy KacaHHA OKPYIKHOCTH
¢ npsamoii AB o6o3uauum M.

C
o )
0
M A | H B
Puc.1

ITycts Touku B u M nexat mo pasHeie cToponsl oT ToukH A (puc. 1). Llentp okpykHOCTH,
BIIMCAHHOH B YTrOJ, JII&KAT Ha ero Ouccekrpuce, modtomy AOu AQ — OHCCEKTPHCHI
cmexkubix  yriaoB ZMAC wu £ CAB coorserctBenHo. Juauur, £ OAQ =90° wu
LMOA =ZQAH, 10OCKOIBKY OSTH YTAsI 00pa3oBaHbl MapaMH COOTBETCTBEHHO
MEPIEHAUKY IAPHBIX IpsaMbiX. ClieI0BaTENBHO, MPAMOY TOIbHBIE Tpeyroabuuku OMA u AHQ

OM 3
0J00HBI C KO eHTOM —— = —. [lo3TO
moxo0HBI ¢ K03 PurmeHTOM Y My

Maremaruka. 11 xiacc. Bapuautr MA1602 5

4 HM B
Puc. 2
IIycts Toukn B u M nexat no omHy ctopoHy oT Touku A (puc. 2). LleHTp OKpy’KHOCTH,

BIIMCAHHOH B YrOJ, JICGKHT Ha €ro omccekrpuce, mo3tomy ayuu AO u AQ COBnaarT u
ABIAROTC 1 OUCCeKTpHCo yria MAC. 3HauuT, mpAMOyToabHEIE TpeyroasHuku AOM u AQH

moa00Hs! ¢ K03 PrmeHTOM oM _ % = 2 Toraa
QH 2 8
3
9 1 8J10 10
O0Q=A0—-AQ==A0Q—-A —A =—— =
0 Q=2A40-4Q=AQ=— ===
V730 10
OmBer: —— ——.
3 3
Coaepranue kpurepus Bawsl

IPaccMoTpeHs! 00a Cyvasi, i IOJy YCH MPaBHUIbHBIH OTBET

[PaccmoTpen X0TA Obl oAuMH choyuyai, I KOTOPOTO MOJYYCHO NPAaBWIBHOS

BHAYCHHE WCKOMON BEIMMHMHBI

IPaccMOoTpeH XOTs Obl OAMH CIy4aH, M1 KOTOPOTO MOJIYYCHO 3HAYCHHE HCKOMOT 1

BEIMYMHE], HEMPABUILHOE M3-3a apu(PMEeTHICSCKOM OIMMOKH

[PemicHHEC HE COOTBETCTBYST HH OJJHOMY M3 KPHTCPHCB, TICPCUHCICHHBIX BBIIIC
Moaxcumanvubiii 6amn

N W

wio




Maremaruka 11 knace Bapuant MA1603 1

Kpurepun ouennBanus 3aaanuii ¢ pa3BépHYTHIM 0TBETOM

a) Pemnre ypaBHeHnE 2sin2(37ﬂ - xj = COSX.

o 3
0) Haiigure Bce KOpHHU 3TOTO ypaBHEHMS, IPUHAAISKAIINE IPOMEXKYTKY [—7”; OJ.

Pemrenne.
a) [IpeoOpaszyem ypaBHEeHHE:

2cos2x = cosx;
cosx - (2cosx — 1) =0; cosx = 0 wiu cosx = %;
x:%+7rk,k € Z, unn x:i§+27rk, k e 7.

6) Ilpu mnomomM TPUTOHOMETPUUECKOH OKPY)KHOCTH OTOEpEM KOPHHM YpaBHEHHS,

HPUHAJICKALINE TPOMEXKYTK [—3—” 0} X = 3 x=-2 x=-=
P A R | 2 2 3
3n
— S T
Ze 3
C 10
of
T
_ T - T
5 3
OTBeT: 2a) x +7k; + T +2rnk, k € Z; 0) —3—7[; —Z; —E.
2 3 2 2 3
Copep:xanue KpuTepus Bajuibl
OO00CHOBAaHHO TOJIy4€HbI BEPHBIE OTBETHI B 1. @) U B 11. 0) 2

OOOCHOBaHHO MOJYYCH BEPHBIH OTBET B I. @), HO 0OOCHOBaHUE OTOOpa KOpHEIl
B II. 6) HE IPUBE/CHO, WJIH 337a4a B II. @) 000CHOBAHHO CBEJICHA K HCCIICJOBAHUIO
MOPOCTEHIINX TPUTOHOMETPHUYCCKUX YpaBHEHHH 0€3 TPEIbsBICHHS BEPHOIO
OTBETA, a B I1. O) MpUBEJIEH 000CHOBAHHBINW 0TOOP KOpHEH

Pemenue ne COOTBCTCTBYCT HU OHOMY M3 KPUTCPHUCB, NICPCUNCIICHHBIX BbBIIIC 0

Maxcumanvhoiil 6an 2

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1603 2

B mpaBunbHOi TpeyrompHoil mpusme ABCA;B;C; 0okoBoe pedpo paBHO V3,
a pedbpo ocHoBaHus paBHO 4. Touka D — cepenuna pebpa BB;. Haitnute 00b6EM
nsturpanauka 4,8, C,CD.

Pemenue.

Ilycts AM — Bbicota Tpeyronbauka A;B;C;. Torma A M L BCC; mo mnpusHaKy
HEPHCHAMKYIAPHOCTH MHPSMOM M IIOCKOCTH, TIIOCKOIBbKY B NPAaBHIPHOW IpH3ME
CCy L 4B,Cy n, 3Hauut, A M L CC,. Ilaturpanuuk A;5C;CD — 4eTbIpéXyronpHas
nupamuia ¢ BepIInHOi B Touke 4; u ocHoBanueM DB C;C — npsAMOyroiabHOI Tpaneuueil.

4
Beicota nupamunst 4 M = g = 2\/§ . IInomanb ocHOBaHUS paBHA
NEEENG)
COrBD e - 20,
1 1
V= ESDBICIC'A1M=§'3\/§‘2\/—=6.
Bi
e~
V D
B
A
C
OtBer: 6.
Conep:xaHue KpuTepus Banaabl
O00CHOBAHHO TOJIYYEH BEPHBII OTBET 2

Xon pemieHHs BEpHBIM, HO TIONYyYeH HEBEPHBIM OTBET B pe3yjibTaTe
BBIYMCIIUTEIBHONW OMIMOKM, WM pelIeHHe He 3aKOHYEHO, WIM NPH MPaBUIBHOM 1
OTBETE PELICHUE HEJOCTATOYHO 0OOCHOBAHO

Pemienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHUCICHHBIX BbIIIE 0

Maxcumanvhoiil 6an 2

© Cratl'pan 2013 r




Maremaruka 11 kiace Bapuant MA1603

Ix+2|—xx| <0,

Pe € CUCTEC €paBEHC
LIATE CUCTEMY HEPABEHCTB (xz_x_6).fg_x <0.

Pemrenne.

Pemium mnepBoe HepaBeHCTBO |x+2|—x|x/<0. Ilpu mobom x<(0 HepaBEeHCTBO
x+2|—x|x| <0 mne sbmonnsercs. [lpm x > 0 HEpaBEHCTBO PABHOCHIBHO HEPABEHCTBY
xX>-x-22> 0, pemeHnemM KOTOporo ¢ yuétom ycioBus x > 0 siBisieTcs Iyd x > 2.

Uucno 8 — perieHne BTOPOro HEPABEHCTBA, U IPH X > 8 pEIICHUH HET.

[ycte x <8 Torma ~8—x >0, u BTOpoe HEPABEHCTBO PABHOCHUJIBHO HEPABEHCTBY
x2—x—6<0. Pemum CHCTEMY:

x <38, x<8,
sz—x—6£0; -2<x<3;

TakuMm 00pa3oM, pEIIeHHEM BTOPOr0 HEPABEHCTBA SIBJAIOTCS OTPe30K —2 < x < 3 W Touka
x=28.

-2<x<3.

CremoBaTeIbHO, PEIICHUEM JaHHOW CHCTEMEBI SBISIOTCS OTPe30K 2 < x < 3w Touka x = 8.
OTtser: [2;3],8.

Conep:xaHue KpuTepus Babl

O00CHOBAHHO TIOJIYY€H BEPHBII OTBET 3

OOOCHOBaHHO TMIOJIYYE€HBI BEpHBIE OTBETHI B O0OMX HEPABEHCTBaX CHCTEMBI 2

HEPaBEHCTB

OOOCHOBaHHO TMIONy4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHCTEMBI 1

HEPaBCHCTB

Pemiennie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE
Maxcumanvrvii 6ann 3

© Cratl'pag 2013 ¢

Maremaruka 11 knacc Bapuant MA1603 4

PaccrosiHue Mexay mapanienbHbIMUA IpSAMBIMH paBHO 6. Ha oaHOM 13 HUX JIeXKHUT
BepumHa C, Ha JAPyroil — ocHOBaHUe AB paBHOOeApeHHOro TpeyroibHuka ABC.
W3BectHO, uTO0 AB = 16. Haiinute paccTosHHE MEXIy LICHTpaMH OKPY’KHOCTEH,
OllHa M3 KOTOPBIX BIHUCaHa B TpeyroidbHUK ABC, a BTOpas KacaeTcsl IaHHbIX
napaJuIeNbHBIX TPSMBIX U OOKOBOW CTOPOHKI TpeyroibHuka ABC.

Pemenne.

IIycte CH — BwicoTa TpeyroidsHuka ABC, r u Q — paaunyCc U LEHTP BIMCAHHOUN
okpyxHoctH, CH =6, AH =8, nosatomy AC =10. Haiinem miomaab, MoxynepumMerp M
paanyc BIUCAHHOW OKPYKHOCTH TpeyroyibHuka ABC:

S = CHz'AB = 6'216 =48, p:%(AC+AB+CB):AC+AH:18.
AR

Tornar=— = 3 Kpowme Toro, o teopeme [Mudaropa
p

AQ = \JAH? + QH* = /64+69—4 =@.

[Tycth OKpy)HOCTH € LIeHTpoM B Touke O kacaetcst 00koBoit croponbl AC paBHOOEIPEHHOTO
TpeyroibHuka ABC W JTaHHBIX MapaJUIeIbHBIX MPSAMbBIX. Pajnyc 3To# OKpYKHOCTH paBeH 3,
MOCKOJIBKY OH BJIBOE€ MEHBILE PACCTOSHHS MEXKIY NPAMBIMH. TOUKY KacaHUsl OKPYKHOCTH
¢ ipsimoit AB o6o3HaunM M.

C
0
0
M4 H B

Puc.1

[Mycts Toukn B n M nexar no pasHbie cTopoHbl 0T Touku A (puc. 1). LleHTp oKpyXHOCTH,
BIIMCAHHOW B YroJI, JIGKUT Ha ero Ouccekrpuce, nmodtomy AOu AQ — OHCCEKTPUCHI
cMexHBIX yriioB L MAC wu L CAB coorBerctBeHHO. 3HauuT, £ O0AQ =90°, u
£ZMOA =2QAH, TOCKONBKY OTH yTabl 00pa3oBaHbl IapaMH  COOTBETCTBEHHO
MePIEHIUKYISIPHBIX MPIMBIX. ClieIoBaTeNbHO, MPIMOYTONIbHBIC TpeyronbHiukn OMA u AHQ

oM 3
T10, O6HLI C K09 HIUCHTOM ——— = —. HOBTOM
1 bb <H "3 y

© Cratl'pan 2013 r




Maremaruka 11 knace Bapuant MA1603 5

2

C

A HM B
Puc. 2

[Tycte Toukn B u M nexat 1o ofHy CTOpOHY OT Touku A (puc. 2). LleHTp OKpy>XKHOCTH,
BIIMCAHHOW B yrolJl, JIOKUT HA ero ouccekrpuce, nodromy yiyun 40 u AQ coBnajuaroTt u

SBISTIOTCS OnccekTpucoi yria MAC. 3HauuT, npsiMoyroibHbIe Tpeyronsuukn AOM n AQH

3 9

oM
1o100HEI ¢ KodpduIimeHTom — = — = —. Toraa
) o g 2

9 1 1 8J10 10
8 0-40 8 Q 8

00 =A0-A40 = ; ]

730 /10
3 7 ’

OTBerT:
3

Conep:xaHue KpUTepus Bajusbl
PaccMoTpeHbl 00a cityyasi, ¥ I0JYYeH IPaBHJIbHBII OTBET 3

PaCCMOTpCH XOTs1 OBl OdWH cnyqap“l, UL KOTOPOro TIIOJIYUYCHO IMPaBUIBHOC 2
BHAYCHHUE NCKOMOM BEJIMYUHBI

PaccmoTper XOTsi Obl OJIMH CITy4Yaid, JUisi KOTOPOTO MOJYYSHO 3HAYEHHE MCKOMOM 1
BEIMYMHBI, HEIPABUILHOE U3-3a apU()METHYECKON OINOKH

PemmeHre HE COOTBETCTBYET HU OJTHOMY W3 KPUTECPUEB, IEPCUNCICHHBIX BEIIIEC 0
Maxcumanvhviil 6ain 3

© Crarl'pan 2013 r

Maremaruka 11 kimacc Bapuant MA1604

Kpurepun oueHnBanus 3a1anuii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemure ypaBHeHUE 2sm2(5 - x) —J/3 cosx.

06) Haiimute Bce KOPHM JTOrO YpaBHEHWS,

. _3=
[—37[, 5 ]

MpUHALJIEKAIINE TPOMENKYTKY

Pemennue.
a) [Ipeobpazyem ypaBHEHHE:

2cos?x = —«/?cosx; 2cos%x + \/gcosx =0;

3
cosx - (2cosx ++/3) = 0; cosx = 0 um cosx = —%;

x:%-i-nk,ke Z, Hnnx:i%+27ﬂc,ke 7.

0) Ilpu moOMOIIM TPUTOHOMETPHUYECKOW OKPY)KHOCTH OTOEpEM KOPHH YpaBHEHHS,

37r} 17x 5t 3r
TIpUHAIeKAIINE TIPOMEKYTKY | —37; — X=——X=—""",X=—".
2 6 2 2
_3n
7 2
6
7 (I
17
° o
2
1
OrtBert: a) T 4k +— + 27k, k € Z; 0) _Tm, —5—”, —3—7T.
6 2 2
Conep:xaHue KPUTEpHUs Bbanibl
OOO0CHOBAaHHO TOJY4YeHBI BEPHBIC OTBETHI B II. @) U B 11. 0) 2

OO0OCHOBAaHHO TIOJYYEH BEPHBIM OTBET B II. @), HO 00OCHOBaHUE O0TOOPA KOpHEH
B II. ©) HE TIPUBEJCHO, WJIM 33/1a4a B 1. @) 0OOCHOBaHHO CBE/ICHA K UCCIICIOBAHHUIO
MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH O€3 TpEeNbsSBICHHS BEPHOTO
OTBETA, a B I1. O) MpUBEEH 000CHOBAHHBIN 0TOOP KOpHEH

Pemrenue He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUECB, NICPECUNCICHHBIX BbILIC

Maxcumanvuvii 6an
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Maremaruka 11 knace Bapuant MA1604 2

B mpaBunbHOi TpeyronsHoil npusme ABC A B;C; 6oxoBoe pebpo paBHO 83,
a pedbpo ocHoBaHus paBHO 1. Touxka D — cepemuna pebpa BB;. Haiinute 006&mM
msrturpananka ABC A\D.

Pemenne.

Ilycte CM —  Broicota TpeyromsHuka ABC. Torma CM 1L ABBjmo mupu3HaKy
HEPIEHIUKYIIPHOCTH MPSMOH U MIIOCKOCTH, MOCKOIbKY B MpaBUnbHOU mpusme 44, L ABC
u, 3Hauut, CM L AA,. Ilaturpannuxk ABC A D — 4eTplpéXyronbHas IUpaMUa ¢ BEPLIMHON
BTOouke C U ocHoBaHMeM ABDA;— mpsMoyronpHoi Tpanenueil. BpicoTa mnupamujsl

CM = % [Inomane ocHOBaHMS paBHA

A4, + BD 83 +43
AGEBD g B3NS 3
2 2
1 1 = 3
V=—SABDA1'CM=—'6 3 '—=3.
3 3 2
B
4,
A
OrtBert: 3.
Conep:xaHue KpUTepus Babl
OOG0CHOBAHHO TIOJIyY€H BEPHBII OTBET 2
Xon penieHus BEPHBIM, HO IIONYYEH HEBEPHBIM OTBET B  pe3yibTaTe
BBIYMCITUTEIbHON OMIMOKU, MM pelIeHne He 3aKOHYEHO, WM MPHU MPaBUILHOM 1
OTBETE PEIICHUE HEJOCTATOYHO 0OOCHOBAHO
Pemiennie He COOTBETCTBYET HU OJHOMY W3 KPUTEPUEB, IEPEUNCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ann 2

© Cratl'pag 2013 ¢

Maremaruka 11 kimacc Bapuant MA1604 3
(x=3)x—3[—|x—1/=0,
Pemmre cucTemy HepaBEeHCTB
Y Hep (x2-7x+6) - VTT=-x <0.
Pemenmne.

Pemm mepBoe HepaBeHcTBO (x—3)[x—3|—|x—1|>0. IIpu mobom x <3 HepaBEeHCTBO
(x=3)[x=3]-]x-1=20 w©e Bemonnsercs. I[lpu x> 3 HEpaBEHCTBO PABHOCUIBHO

HEpPaBEHCTBY xX2-Tx+10 2 0, permeHnemM KOTOPOro ¢ y4éToM YCJIOBHA X > 3 sIBIs€TCS JIyd
x25.

Uwucno 11 — pemenre BTOporo HEpaBeHCTBA, U Ipu x > 11 penrennii Her.
[ycte x < 11. Torma +/11 —x >0, u BTOpoe HEPaBEHCTBO pPABHOCHWIHLHO HEPABEHCTBY
x2=7x+6 < 0. Pemum CHUCTEMY:
x <11, x <11,
Lx2—7x+6§0; 1 <x<6;

Takum 00pa3oM, pelIeHHEM BTOPOTO HEPABEHCTBA SIBISIOTCA OTPe3oK 1 < x < 6 U Todka
x=11

CrnenoBaTenbHO, pEelICHHEM JaHHON CHCTEMBI SIBJISTIOTCSI OTPE30K 5 < x < 6 m Touka x = 1 1.
OTtBer: [5;6],11.

1<x<eé6.

Conep:xkaHue KpUTEepHus banabl

OOOCHOBAHHO IMOJIY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMOJIYYE€HbI BEpHBbIE OTBEThI B O00OMX HEPABEHCTBAX CHCTEMBbI 2

HEPaBEHCTB

OOOCHOBAaHHO TIIOJly4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHCTEMBI 1

HEPaBEHCTB

Pemennie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, TIEPEUHCICHHBIX BBIIIE 0
Maxcumanvrhwvii Oann 3
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Paccrosiane mexny napanienbHbIMU NpsiIMbIMU paBHO 12. Ha ogHO# U3 HUX JeKUT
BepimHa C, Ha Jpyroil — ocHoBaHue AB paBHOOeIpeHHOTO Tpeyronbauka ABC.
W3zBectHO, uTO0 AB = 10. Haiinute paccTosHHE MEXIy LIEHTpaMH OKPY’KHOCTEH,
OJlHa M3 KOTOpBIX BIHUCaHa B TpeyroidbHUK ABC, a BTOpas KacaeTcs IaHHbIX
napauIeNbHBIX TPSMBIX U OOKOBOW CTOPOHBI TpeyronbHuka ABC.

Pemenue.
I[Iycte CH — BpicoTa TpeyronsHuka ABC, r u Q — paaunyc U LEHTP BIMCAHHOUN

okpyxHoctH, CH =12, AH =5, nostomy AC = 13. Halizem miomane, mnosynepumeTp U

paanyc BIHCAHHOW OKPY)KHOCTH TpeyroyibHnka ABC:

_CH-AB 12-10 _
2 2

S

60, p= %(AC+AB+CB) =AC+AH = 18.

1
Torna r = s = ?0 Kpome Toro, no teopeme [udaropa

AQ = JAH? + QH* = /25+¥ =#.

[lycte  okpyXHOCTH ¢ TeHTpoM B Touke O kacaercsi OokoBod cTopoHbl AC
paBHOOEpEeHHOTO TpeyrojbHuka ABC W JaHHBIX NapajUlelbHBIX MPSIMbIX. Paguyc 3Toi
OKPY>KHOCTH paBeH 6, MOCKOJBKY OH BJIBO€ MEHBILE PACCTOSHHS MEXKIY NPSIMBIMHU. TOUKy
KacaHUsl OKPYKHOCTH C MpsiMoit AB 0603HauuM M.

C

M A H B

Puc. 1
ITyctb Touku B u M nexaT 1o pasHble cTOpOHBI oT Touku A (puc. 1). LleHTp okpy>kHOCTH,
BIIMCAHHOW B YroJ, JIOKUT Ha ero Ouccekrpuce, nodtomy AOu AQ — OHCCEKTPUCHI

cMexHbiXx  yroB ZMAC wu ZCAB  coorBerctBeHHo. 3Hauut, Z O0AQ =90° u
ZMOA=2QAH, TOCKOIbKY O3TH yIibl 00pa3oBaHbl [apaMHd  COOTBETCTBEHHO
NepHeHIUKYIIPHBIX NpsAMbIX. Clie1oBaTeNnbHO, NPSAMOYIOjbHbIE TpeyrodbHUkn OMA u

oM
AHQ 1omo0HBI ¢ KOdPPHUIIHSHTOM i = 3 [Toatomy
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2

C

0

A H MB
Puc. 2

[ycts Toukn B w M nexar mo ogHy CTOpoHY OT Touku A (puc.2). LIeHTp OKpy>KHOCTH,
BIIMCAHHOW B yTroJj, JIGKHUT Ha ero Ouccekrpuce, mosromy jiyud AOu AQ coBmajgamT U
ABISIIOTCST OrccekTpucoit yria MAC. 3HaunT, IpsMOyrojibHble TpeyroibHuku AOM n AQH

6 9
11o00Hs! ¢ KodphumesTom — = — = —, Torzga
0 oH 10 5
3
4 4 541 441
00 =A0—-AQ = 2AQ—AQ=—AQ= _.QZ _3
5 5 5 3 3
V793 4413
OtBer: s —
3 3
Cojepikanue KpuTepus bajibl
IPaccMoTpenbl 00a cityyasi, ¥ IOJTyYeH MPaBUIIbHBIA OTBET 3

PaccmMoTpern XoTsi Obl OAWMH Ciy4ai, JUIsI KOTOPOTO IIOJYyYEHO TIPaBHIIbHOE B
BHaYCHHE NCKOMOW BEIMYUHbI
PaccmoTpen XOTst OBl OJIMH CITy4aid, Ul KOTOPOTO MOJYyYeHO 3HauY€HHE MCKOMOM 1
BeJIMYHMHBI, HENIPABUIBHOE M3-32 apH()METHYSCKON OIUOKH
Perienre He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUNCICHHBIX BbILIE 0

Maxcumanvrulii 6ann 3
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